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ITosichuTebLHAS 3aMUCKA

Pabouas mporpamma mpenmera «Matematuka» aiasi OOO o0s3aTenbHON MpeaMeTHOW 00J1acTH

«MatemaTHka 1 HHQOpMaTHKay pazpaboTaHa Ha OCHOBE
HOPMATHBHBIX JOKYMEHTOB:

1.

2.

5.

6.

06 obpazoBannu B Poccuiickoit @enepannn: denepanbHbiii 3akoH oT 29 nexadbps 2012 r. Ne 273-
@3.

06 yrBepxknenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUAEMHUOJIOTHYECKUE TPEOOBaHUSI K
YCIOBUSM W OpraHu3aluu oOyueHHs B 0O0IIe00pa30oBaTENbHBIX YUPEKICHHUSIX»: IOCTAHOBIICHUE
['maBHOTO TOCYmapCcTBEHHOTO caHWUTapHOTro Bpada Poccuiickoit @enepanuu ot 29 mexadpst 2010 r.
Ne 189, r. Mockaa; 3apeructpupoBano B Muntocte PO 3 mapra 2011 r.

O6 yrBepxkaeHnH (eneparbHOTO MEepedyHs Y4eOHHMKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO TPHU
peanu3anui UMEIOLINX TOCYAapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTEIbHBIX MPOTrPaMM HauaIbHOTO
00111er0, OCHOBHOTO 00IIIET0, CpeHEro 001Iero oopa3oBanus; MpruKka3 MUHUCTEPCTBA TPOCBEIICHHMS
PO ot 28 nexabps 2018 r. Ne 345, r. Mockaa.

[IpumepHass ocHOBHasi oOpa3oBaTeNbHas MporpamMma 00pa30BaTENbHOIO YUYPEKACHHS: MUCHMO
JernapTaMeHTa oomero oopazoBanust MuHucTepcTBa oOpa3oBanusi Hayku Poccuiickoit denepanun
ot 01 HOs0pst 2011 . Ne 03-776.

@DenepanbHblil TOCYAapCTBEHHBIH 00pa30BaTENbHbIM CTaHAAPT OCHOBHOTO OOIIEro 0Opa30BaHMUSA:
npuka3 Muno6puayku Poccun ot 17 nexabpst 2010 1. Ne 1897.

OcHoBHast 00pa3oBaTeIbHAs MPOTpaMMa OCHOBHOTO 001iero oopazoBanuss MbOY COII Ne 8.

HH(OPMALMOHHO-METOANYECKUX MATEPHAJIOB :

[IpumepHBIe TporpaMMBbl TI0 y4eOHBIM MpenMeraMm. Maremarnka.5-9 Kiaccel.- 3-¢ u3l., nepepao.-
M.: IlpocBemenue, 2011-64 ¢. «(CtarmapTbl BTOPOTo MOKOJICHUS).

Mepsmsik A.l'., ITononckuit B.b.. MatemaTuka. 5-9xnaccel: aBTopckas nporpamma.- M.: Benrana-
I'pad

3. B.®. Bbyry3os, JI.C. Aranacsn. ['eomerpusi. 7-9 kiaccel: aBTOpcKas mporpamma.- M.:
[Ipocsemenue, 2012.

HCJII/I o6yquI/1;1 MaTeMaTHUKE B OCHOBHOM IIIKOJIE
B HAITPABJICHUHU JHIHOCTHOI'O pa3BUTHUA:

¢dbopMHupoBaHHE TPEACTABICHUNH O MaTeMaTHKe, KaK YacTH OOIIeueNoBEYeCKOW KYyJIbTYphI, O
3HAYUMOCTU MATEMATUKH B Pa3BUTHU NUBWIN3aOWUKU W COBPEMCHHOI'O O6HIGCTB3; pPa3BUTUC
JIOTUYCCKOTO M KPUTHUYCCKOI'O MBbBINUJICHUSA, KYJIbTYPbBI pPCYH, CIIOCOOHOCTH K YMCTBCHHOMY
IKCTIEPUMEHTY;

(GhopMHpOBaHHE HWHTEIUICKTYAJIbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K IPEOIOJICHUIO
MBICIUTEIbHBIX CTEPEOTHUIIOB, BHITEKAIOIINUX U3 OOBIIEHHOTO OIIbITA;

BOCIIUTAHHE Ka4deCTB JIMYHOCTH, OOECIICUMBAIOMINX COUMAIBHYI0 MOOHMIBHOCTB, CIIOCOOHOCTB
NPpUHHUMATh CaMOCTOATCIIBHBIC PCIICHUS,

(dbopMHpOBaHHE KAayeCTB MBIIUICHUS, HEOOXOAUMBIX [UIs  ajanTaldd B  COBPEMEHHOM
MH(OPMAIIMOHHOM OOIIECTBE;

pa3BUTHE UHTEpECa K MaTEMaTHUECKOMY TBOPUYECTBY U MAaTEMATUUYECKUX CIIOCOOHOCTEH;

B METAINIPEIMETHOM HAIIPaBJICHHUU:

pa3BUTHE TPEICTABICHHA O MaTeMaTHKe Kak ¢opMe ONMUCaHUS W METOAEC TO3HAHUs
NEeUCTBUTENIHOCTH, CO3JaHUE  YCIOBUW  JUJIi  MPUOOpETEHUsT  IMEPBOHAYAIBHOTO  OIbITA
MaTeMaTHYEeCKOTO MOJICTUPOBAHUS;

(hopmupoBaHUE O0ITUX CIIOCOOOB MHTEILIEKTYAIbHOU JIEATEIbHOCTH, XapaKTEPHBIX 1T MAaTEMAaTHKH
U SIBISIONIMXCS OCHOBOW TIO3HABATENbHOM KYJIBTYPHl, 3HAUYUMON [UIsI pasNUYHBIX cdep
YeJIOBEUYCCKOM ACATSIBHOCTH;

B NIPCAMETHOM HanpaBJICHUHA:

OBJIQ/ICHUE MAaTeMaTHMYECKMMM 3HAaHUSMM U YMEHUSMH, HEOOXOAMMBIMHU JJIi MPOJOJIKECHUS

o0pa30oBaHus, U3YUEHHS] CMEKHBIX AUCLUILINH, IPUMEHEHUS B IOBCEAHEBHON KU3HU;

co3naHue (QpyHAaMeHTa JUIsi MaTEeMaTUYeCKOro Pa3BUTHsSA, (POPMHUPOBAHNS MEXAHU3MOB MBIIIJICHHUS,
XapaKTEePHBIX I MATEMATHYECKOM JEATEIIBHOCTH



33}1&‘[1/1 O6y‘{6HI/I${ MaTeMaTHUKE B OCHOBHOM IIKOJIE .

OBIIAJIETh CHUCTEMOW MAaTeMaTUYeCKUX 3HAHUN W YMEHHH, HEOOXOAMMBIX MJii TPUMEHEHUS B
HpaKTH‘ICCKOﬁ ACATCIIbHOCTH, I/I3y‘IeHI/II/I CMCXKHBIX TUCHHUIIINH,

CHOCOOCTBOBATh MHTEIICKTYAJIbHOMY Pa3BUTHIO, (POPMHUPOBATH Ka4eCTBA, HEOOXOAUMBIEC YETIOBEKY
JUISL  TIOJIHOLIGHHOW KW3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE MAaTEMaTHYECKOMN
JNEATeNIbHOCTH:  SICHOCTM M TOYHOCTH  MBICIM, HMHTYWUIIMHM, JIOTHUYECKOTO  MBIIIJICHUS,
MMPOCTPAHCTBEHHBIX MIPEICTABICHHM, CIIOCOOHOCTH K MPEOIOJICHUIO TPYTHOCTEH;

(bOpMI/IpOBaTI) Hpe)ICTaBJ'IeHI/ISI 06 naeax U METogax MaTeMaTUKU KakK yHHBepcaanoro SA3bIKA HaYKI/I
Y TeXHUKHU, CPEACTBAX MOJICTUPOBAHMS SIBJICHUHN U MPOLIECCOB;

BOCIHTHIBATh KYJIbTYpy JUYHOCTH, OTHOIIEHHWE K MATEMAaTHKU KakK YacTH OOIleYeIOBEeYeCKOM
KYJIBTYpBI, HTPAIOIIEH 0COOYIO pOJIb B OOIECTBEHHOM Pa3BUTHH

Pe3y.]IbTaTbI HN3Yy4YCHHUA MaTEMAaTUKU B OCHOBHOM IIIKOJIE:!
B HAITPABJICHUH JJUIHOCTHOI'0 pa3BUTHUA:

YMEHHUE SICHO, TOYHO, TPAMOTHO M3Jaratb CBOM MBICJIM B YCTHOW M NMHUCbMEHHOW pedH, MOHUMATh
CMBICIT TIOCTAaBJIEHHOW 3a/Jayd, BBICTpauBaThb AapryMEHTAlUIO, MPUBOJUTH MPUMEPHl U
KOHTPIPUMEPBL;

KPUTHYHOCTh MBIIUICHUS, YMEHHE pACIO3HAaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (PaKTa;

MPEICTaBICHHNE O MAaTeMaTHYeCKONW HayKe Kak c(epe YeloBEeYECKOH NesTeNbHOCTH, 00 JTamax ee
Pa3BUTHUSA, O €€ 3HAYMMOCTH AJI Pa3BUTHUS LIUBUIN3ALINY;

KpEaTUBHOCTb  MBIIUICHUS, HWHULMATHUBA, HAXOAYUBOCTb, AKTHUBHOCTh IPU  PEIIECHUU
MaTeMaTHYECKUX 3a/1aY;

yYMEHHE KOHTPOJIHMPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUYEeCKOU AESITENbHOCTH;
CIIOCOOHOCTh K HSMOIIMOHAIBHOMY BOCIPHUSATHUIO MaTeMAaTUYECKUX OOBEKTOB, 3a/ay, peIleHUuH,
paccyXIeHU;

B METANIPEAMETHOM HAINPaBJICHUU:

NIEpBOHAYAJIBHBIC MTPEACTABIICHUA 00 HUICAX U O METOdaX MAaTECMATUKU KAaK 00 YHUBCPCAJIbHOM A3BIKC
HAyKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U TIPOIIECCOB;

YMEHUE BHJIETh MAaTEMATHUYECKYI0 3aJady B KOHTEKCTE€ IPOOJIEMHOW CHUTyallid B JPYTUX
JUCLUIIIINHAX, B OKPYKAOLIEH )KU3HU;

YMEHHE HaxXOJIUTh B pPAa3IUYHbIX MCTOYHHUKAX HWHMOPMALNIO, HEOOXOAMMYIO [UIsl pPElIeHUS
MaTeMaTHYeCKUX MpoOJieM, M MpPEeICTaBIsATh €€ B IOHATHOM QopMme; NMPUHUMATH pEIICHHE B
YCIIOBUSX HEIMOJIHOM U 30BITOYHOMN, TOYHON U BEPOSTHOCTHOM MH(DOpManyu;

yYMEHHE MMOHUMATh U UCTIOJIb30BaTh MAaTEMATHYECKHE CPEACTBA HATTISIIHOCTH (TpaduKu, JuarpaMMsl,
TaOJINLBI, CXEMBI U JIp.) Ui WUTIOCTPALIMU, UHTEPIIPETALINN, apTyMEHTAIUH;

YMCHHC BbBIIBUTATH THIIOTC3bI HPHU PCUHICHHUU y‘-IC6HI:IX 3aa4 U IIOHUMATh HCO6XOI[I/IMOCTB ux
TIPOBEPKH;

YMEHHME MPUMEHSITh MHIYKTUBHBIE U JEAYKTHUBHBIE CIOCOOBI pacCyXIEHUH, BUAECTH pa3IU4HbIC
CTpaTeruu pelieHus 3aaay;

MOHMMAHKE CYIIHOCTH AJTOPUTMHUYECKUX MPEANUCAHUA U YMEHHUE JIEHCTBOBATh B COOTBETCTBHUH C
NpCAJIOKCHHBIM aJITOPUTMOM;

YMCHHUE CaMOCTOATCIIbHO CTaBUTh LICJIH, BBI6I/IpaTB M CO3daBaTh aJITOPHUTMBbI [JId pCHICHUA y‘~IG6HBIX
MaTeMaTHYECKUX MpooIIeM;

YMCHHUEC IUIAHUPOBATE W OCYWICCTBIATHL JACATCIBHOCTH, HAINPABJICHHYIO Ha PCHICHUC 3aaayd
HCCIIEeI0OBATEIbCKOTO XapaKTepa;

B IPEAMETHOM HAIIPAaBJICHUHA:

YMEHHE paboTaTh ¢ MAaTEMAaTHYECKUM TEKCTOM (CTPYKTypHUpOBAHHUE, W3BICUYCHHE HEOOXOIMMOUN
nH(popmanun);

BJIaJIeHUE 0a30BBIM MMOHITHHHBIM alIIapaToM:

pa3BHUTHE TIPEIICTABICHHUIA O YUCIIC;

OBJIaJICHUE CHMBOJIBHBIM SI3IKOM MATEMAaTUKU;

M3YYEeHHE DJIEMEHTAPHBIX ()YHKIIMOHAIBHBIX 3aBUCHMOCTEH;

OCBOCHHE OCHOBHBIX ()aKTOB U METO/IOB TUIAHUMETPHH;



— 3HAKOMCTBO C TIPOCTEHIINMU MPOCTPAHCTBEHHBIMHU TE€JIAMH U UX CBOHCTBAMM;

— (QopmupoBaHUE TNPEACTABICHUH O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaIbHOM MHpPE U O
Pa3IUYHBIX CIlocOo0ax WX H3y4YeHHs, 00 OCOOEHHOCTSIX BBIBOJIOB M MPOTHO30B, HOCSIIMX BEPO-
SITHOCTHBIN XapaKTep;

— OBJIaJIeHHE MTPAKTUYECKH 3HAYMMBIMH MAaTEMAaTHYECKUMH YMEHUSIMH U HaBbIKAMHU, UX IPUMEHEHUE K
PELICHNIO MaTEMAaTUYECKUX U HEMaTeMaTHYEeCKUX 3a/1ay, IPEATNOoIaraoniee yMeHue:

— BBINOJHATH YCTHBIC, MUCHMEHHBIC, WHCTPYMEHTAJIbHBIC BBIYHCICHHS; IPOBOAUTH HECIOXKHBIC
IIPAaKTUYECKHE PacyeTbl C HCIOJIb30BAHUEM I[P HEOOXOIMMOCTH CIIPABOYHBIX MAaTEpUAJIOB,
KaJIbKYJISITOPa, KOMIIBIOTEPA;

— BBINOJHATH anreOpanyeckue MpeoOpa3oBaHMs PALMOHAJIBHBIX BBIPAXKEHUH, MPUMEHATh UX IS
pemeHusT y4eOHBIX MaTeMaTHYEeCKHX 3ajJad M 3a/1ady, BO3HHUKAOIIUX B CMEKHBIX Yy4eOHBIX
peaMeTax;

— TIIOJIb30BaThCsl MaTeMaTHYecKMMU (opMyJaMM M CaMOCTOSITENIBHO  COCTaBIIATH  (OPMYIIbI
3aBHCUMOCTEH MEX/y BEITMYMHAMHU Ha OCHOBE 00O0OIIEHUS YAaCTHBIX CIIy4aeB U SKCIIEPUMEHTA;

— pemath JMHEHHbIE W KBaJpaTHbIC YPaBHEHUS M HEPABEHCTBA, a TaKXKe NPHUBOAMMBIE K HHUM
ypaBHECHHsI, HEPABEHCTBA, CUCTEMBI, NPUMEHATh TrpaduyecKre NpeICTaBICHUS IS pEIIeHUs M
UCCIIEZIOBAaHUSl YPaBHEHUI, HEPABEHCTB, CUCTEM; NMPHUMEHATh MOJYYEHHBIE YMEHHUS Ul pEIICHUS
3aJa4 U3 MaTeMaTHKH, CMEXKHBIX ITPEIMETOB, IPAKTHKH;

— cTpouTh rpaduku PyHKIIMI, OMMCHIBATh X CBOMCTBA, UCTIOIB30BaTh (DYHKITMOHATHHO-TPadUIECKHE
NpEeACTaBICHUS JUIS ONHCAHMS UM aHajdu3a Y4eOHBIX MaTeMaTHUeCKUX 3aJad U peabHbIX
3aBHCHUMOCTE;

— HCIIONIB30BAaTh T€OMETPUUYECKHUH SI3BIK NI OMUCAHMS MPEIMETOB OKPYXKAIOIIETO MHUPA; BBIMOIHATH
YepTeKH, eJIaTh PUCYHKHU, CXEMBI 110 YCIIOBHIO 33/1a4H;

— M3MEpATh JJUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIIOJIB30BaThb (OPMYNIBl Uil HAXOXKICHUS
MEPUMETPOB, TUIOIACH 1 00BEMOB reOMETPUIECKUX (puryp;

— TNPUMEHATH 3HAHHUS O TEOMETPUYECKHX (Urypax M MX CBOMCTBAaX JJIs PELICHUS T'€OMETPUUYECKUX U
MPAaKTUYECKHUX 3a/1a4;

— HCIIONB30BaTh OCHOBHBIE CIIOCOOBI MPEACTABICHHS M aHajdM3a CTATHCTUYECKUX JaHHBIX; pelIaTh
3aJ]aud Ha HAX0XKJCHHE YaCTOThI U BEPOSITHOCTU CIIydaiiHbIX COOBITHI];

— TPUMEHATh HM3YYCHHBIC TOHSTHS, PE3YJIbTaThl M METOJABI TMPH PEHICHWH 3a1ad W3 Pa3UIHBIX
pa3zenoB Kypca, B TOM YHCJIE 3aJad, HE CBOJAAILIMXCS K HEMOCPEICTBEHHOMY NPUMEHEHHMIO U3Be-
CTHBIX aJITOPHTMOB;

— TOYHO M TPaMOTHO BBIpAKaTh CBOM MBICIM B YCTHOW W THUCHbMEHHOW peYH, NIpPUMEHSSA
MaTeMaTUYECKyI0 TEPMHHOJIOTUIO W CUMBOJMKY; HCIOJb30BATh PA3JIMYHBIC SI3bIKM MaTEeMAaTUKU
(crmoBecHBIN,  CHMBOJIMYECKH, Tpaduyeckuii);  OOOCHOBBIBATH  CYKACHHSA,  HPOBOIHUTH
KJIacCU(PUKALINIO, TOKA3bIBATh MATEMAaTHUECKUE YTBEPHKICHUS.

OO0mas xapakTepucTHKa y4eOHOro nmpeaMera
ConepxaHue MaTeMaTH4eCKOro OOpa3oBaHUS B OCHOBHOM  ImKoie (GopMHpYyeTcss Ha  OCHOBE
(GyHIAMEHTANBHOTO Spa IKOJIBHOTO MaTeMaTHIeCKOTo 0oOpa3oBaHus. OHO B OCHOBHOM IIKOJIE BKITIOUAET
CJIelyIOIIMe pa3jesbl: apupMeTuKa, anredpa, GyHKIMH, BEPOSITHOCT M CTAaTUCTHKA, reomeTpus. Hapsny c
9TUM B HEro BKJIIOYEHBbI JIBa JIOTNOJHUTEIBHBIX pa3/ena: JIOTMKA M MHOXECTBa, MaTeMaThKa B
UCTOPUYECKOM  pa3BUTHM, 4YTO CBSI3aHO C peanu3anueid neneid  OOIIEMHTEIUIEKTYaJbHOIO U
OoOLIeKyAbTYpHOrO pa3BuTHUs ydamuxcs. CopepkaHMe KakJOro M3 3THX pPa3/eiioB pa3BOpauMBaETCSA B
COJIePKATEIbHO-METOIMUECKYIO JIMHUIO, IPOHM3BIBAIOIIYI0 BCE OCHOBHBIE pa3lieNibl COAEepKaHUsA
MaTeMaTH4YeCKOTO 00pa30BaHUs HAa JAHHOM CTYNEHU 00yUYEHUSI.

Conepxanue paszziena «ApupMeTHKa» CIyKUT 0a30i Ui AaJbHEHUIIETr0 W3y4yeHUs Y4aluMHCS
MaTeMaTHKH, CHIOCOOCTBYET Pa3BUTHIO MX JIOTMYECKOTO MBIIIJIEHUS, POPMUPOBAHUIO YMEHHUSI MOIb30BATHCS
QITOPUTMaMH, a TakXe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B IOBCEJIHEBHOW JKU3HHU.
PazBuTne OHATHS O YKCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C PAIIMOHAJIBHBIMU U UPPALMOHAIHHBIMH YUCIIAMHU,
(opMHpOBaHHEM MEPBUYHBIX MPEICTABICHUH O ACHCTBUTENHFHOM 4YHCIE. 3aBEpUICHUE YHCIOBOH JIMHUH
(cucremarn3anusi CBEIEHUI O JIEHCTBUTENIBHBIX UYMCIIAX, O KOMIUIEKCHBIX YMCIax), TaK k€ Kak u Ooiee
CJIOKHBIE BOIPOCHl apumeTuku (anroput™ EBKiIMaa, OoCHOBHas Teopema apu(METHKH), OTHECEHO K
CTYIIEHH OOIIETO CPeaHETO (TIOJTHOTO) 00Pa30BaHUS.



ConepskaHue paszena «AJiredpa» HanpaBiICHO Ha (JOPMHUPOBAHUE Y YUALIUXCS MAaTEMaTHYSCKOTO
ammapara JUIS PelICHHs 3aJad W3 pa3HbIX Pa3/eloB MaTEMaTHKH, CMEXHBIX MPEIMETOB, OKPYIKaroIlen
peasibHOCTH. SI3bIK  anreOphl TOJYEPKUBACT 3HAUYCHUE MATEMAaTHKU KaK s3bIKa JUISI MOCTPOCHHS
MaTeMaTHYeCKUX MOJIENICH MPOIECCOB M SBJICHUI pealbHOro Mupa. B 3amaun u3ydeHus anreOpbl BXOIAT
TAKXKC PA3BUTUC AJITOPUTMHUYCCKOI0 MbIIJICHHAA, HeO6XOI[I/IMOI‘O, B YaCTHOCTHU, IJId YCBOCHHA KypcCa
uH(GOPMATHKH, OBJIAJICHHUS HABBIKAMH JISIYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHre CHUMBOJBHBIX (HOpM
BHOCHUT crHenu(UYEeCKHii BKJIAJA B pPa3BUTHE BOOOPAKCHUS ydalllUXCs, UX CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY. B OCHOBHOW IIKOJE Marepuan TPYIIUPYETCS BOKPYT pallMOHAJIbHBIX
BBIpQKCHUI, a BOMPOCHI, CBSI3aHHBIE C HWPPANUOHATIBHBIMH BBIPAKCHHUSIMHU, C TPUTOHOMETPUYCCKHUMU
GYHKIMSIMHA W TPeoOpa3oBaHUSIMU, BXOAAT B COJCpKAHUE Kypca MAaTEeMAaTHKH Ha CTapIied CTyNeHH
oOyueHus B IMIKOJIE.

Conepxanue pazaena « @YHKIUM» HAICJICHO HA MOJYYSHUE IKOJTbHUKAMHU KOHKPETHBIX 3HAHHI O
(GYHKIIUM KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH JJisi OMUCAHWS U HCCICIOBAHHS Pa3HOOOpPa3HBIX
nporieccoB. M3ydeHune 3TOro MaTepuana CHOCOOCTBYET Pa3BUTHIO y YYAIIUXCS YMEHHS HCIIOJIb30BaTh
pa3IUYHbBIC S3BIKM MAaTEMAaTHKU (CJIOBECHBIM, CHUMBOJIWYECKHUH, Trpaduueckuii), BHOCHUT BKIaj] B
bopMupoBaHUE MPEICTABICHUI O POJIM MATEMATHKH B PA3BUTHU [IMBUIIN3AIIHMH U KYJIBTYPBI.

Paznen «BeposiTHOCTh M CTATHCTHKA» — 00sI3aTEIbHBIN KOMIIOHEHT HIKOJIBHOTO 00pa3oBaHus,
YCHJIMBAIOIIUIA €ro MPUKIAIHOC U MPAKTHUECKOE 3HAYCHHE. DTOT Marepual HEOOXOIMM, MPEXIEe BCEro,
TUIsE JOPMUPOBAHUS y ydanmuxcs (pyHKIIMOHAIBHON IPaMOTHOCTH - YMEHUN BOCIPUHUMATH U KPUTUYECKU
aHAJIM3UPOBaTh HH(POPMAIMIO, MPEACTABICHHYIO B pa3jMYHbIX (OpMax, MOHUMATh BEPOSTHOCTHBIM
XapaKTep MHOTHUX PEAbHBIX 3aBUCHUMOCTEH, IIPOBOJAUTE IIPOCTEUIINE BEPOSATHOCTHBIE pacyeTsl. M3ydeHue
OCHOB KOMOWHATOPHKH TO3BOJHT YYaIlIUMCS PACCMATPUBATh CIy4ad, OCYIIECTBIATh MepeOOp M MOJCUET
4yucjia BapuaHTOB, B TOM YUCJIC B HpOCTCfIHIPIX MPUKIAAHBIX 3aJjavax.

[lpy M3y4eHHUH CTATUCTUKA M BEPOSTHOCTH PACIIUPSIOTCS MPEACTABICHUS O COBPEMCHHOU
KapTUHC MHpa U METOJaxX €ro UcCCJICIJO0BaHus, (bOPMI/IpyCTCSI MOHMMAaHHEC POJIM CTATUCTUKU KAaK MCTOYHUKA
COIIMATIbHO 3HAYNMON MH(MOPMAIIUH, U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHHUS.

Llens comepkanusi pasaena «leomeTpusi» — pasBUTh Yy Y4YAlIMXCS MPOCTPAHCTBCHHOEC
BOOOPaKEHHUE M JIOTHYECKOE MBIIIICHUE MYTEM CHCTEMATHYCCKOrO W3Y4EHHsl CBOMCTB I'€OMETPUYECCKUX
¢uryp Ha IUIOCKOCTM M B TPOCTPAHCTBE M TPUMEHEHHUS OTHX CBOWCTB TIpU pEIICHHH 3aaa4
BBIYMCIUTEILHOTO U KOHCTPYKTUBHOTO XapakTepa. CyliecTBeHHas: pOJb MPH 3TOM OTBOJMTCS PA3BUTHIO
FeOMeTpPI‘-IeCKOfI HUHTYULIUU. Coueranue HariisiIHOCTU CO CTPOr'OCTBIO ABJIACTCA HEOTHEMJIEMOHA YaCTELIO
reOMETPUYECKUX 3HaHHi. Matepuan, oTHocsmuics k Onokam «KoopaumHately u  «BekTopbl», B
3HAYUTEIILHON CTEIIEHU HeceT B cebe MCKIIPCAMETHBIC 3HAHHA, KOTOPBIC HAXOJAT NMPHUMCHCHHUC, KaK B
Pa3TUYHBIX MATEMATHYECKUX JAUCIUIUINHAX, TAK U B CMEKHBIX MPEAMETAaXx.

OcoOeHHOCTRIO pa3zena «Jlormka M MHOMKeCTBa» SBSICTCS TO, YTO TMPEACTABICHHBIA B HEM
MaTepuall MPEUMYIIECCTBCHHO HM3Y4aeTCsi M HCIOJb3YeTCS B XOJAEC PACCMOTPECHHS Pa3JIUYHBIX BOIPOCOB
Kypca. COOTBETCTBYIOIIMI MaTepHaj HaIleJCH Ha MAaTEMAaTHYECKOE Pa3BUTHE ydYalIuxcs, (GOPMUPOBAHKE Y
HUX YMEHUS TOYHO, C)KATO U SICHO M3JIaraTh MBICJIA B YCTHON M MUCHMEHHOW PEYH.

Pasgen «MareMaTMKa B MCTOPHYECKOM Pa3BUTHHM» MMpeaHA3HaueH Uit  (HOPMHUPOBAHHUS
MPEJCTaBICHUI O MAaTEMAaTUKE KaK YaCTH YEJIOBEUECKOW KYJIbTYpHhI, JJIs OOIIEr0 pa3BUTHUS IIKOJbHHUKOB,
JUTSL CO3IaHMS KYJIbTYPHO-UCTOPHUYCCKON cpeibl 00ydenus. Ha Hero He BbIIEISCTCS CIIEIUHAIBHBIX YPOKOB,
YCBOCHHE €r0 HE KOHTPOJIHMPYETCS, HO COACPIKaHUE ATOTO pasjieiia OPraHUYHO MPUCYTCTBYET B YUEOHOM
MpOIIECCe KaKk CBOETO pojia T'yMaHUTAPHBIH (DOH IPU PACCMOTPEHHUH MTPOOJIEMATUKNA OCHOBHOTO CO/ICPIKAHUS
MaTeMaTH4YEeCKOr0 00pa30BaHMSI.

MecTo y4eOHOro nmpeaMera B y4eOHOM ILJIaHe
basucHbii yueOHbI (0Opa3oBaTeNbHBIN) IJIaH HAa HM3yY€HHE MaTEeMaTUKH B OCHOBHOHM IIIKOJIE
OTBOJUT 5 y4eOHBIX YaCOB B HEJIENIO B TCUCHHE KAXKJOTO rojia 00yueHusi, BCero 875 ypoKoB.

npeamMeT KJ1acc | ydeOHbIe HEAeH y4eOHbIE Yachl B y4eOHbIe Yachl 3a
HEJIeII0 roJ
MaTeMaTHKa 5 35 5 175
MaTeMaTHKa 6 35 5 175
BCEro 350
anredpa 7 35 3 105




anredpa 8 36 3 108
anredpa 9 34 3 102
BCEro 315
TeOMETPHSI 7 35 2 70
TeOMETPHSI 8 36 2 72
TrE€OMETPHUsL 9 34 2 68
BCero 210
BCero 875

Cornacno baszucHoMy ydueOHOMY (00pa3oBaTenpHOr0) MiaHy B 5—6 Kilaccax H3y4aeTcsl MpeaMeT
«MaremaTiKka» (MHTErpUpPOBaHHBIN IpeaMeT), B 7—9 kiaccax - «MaTemaThKa» (BKIIOYAIOIINNA pa3iesbl
«Anrebpa» u «['eomeTpus»).

IIpeamer «MatemaTtuka» B 5—6 Kkiaccax BKIIOYAeT apu(METHUECKHA MaTepHaj, 3JIEMEHTHI
anredpbl U TEOMETPHH, a TAKXKE SJIEMEHTHI BEPOSITHOCTHO-CTATUCTHUECKOM JIMHUY.

IIpeamer «MatemaTtuka» B 7 — 9 KJjaccax BKIIOYAET B c€0s1 HEKOTOPBIE BONPOCH! apu()METHKH,
pa3BUBAIOIIME YHCIOBYIO JIMHUIO 5—6 KIAccOB, anreOpanvyeckuil Marepual, dJIeMEeHTapHble (QYHKIUH,
3JIEMEHTHl BEPOSITHOCTHO-CTATUCTUYECKON JIMHUM, a TAaKXXE TI'€OMETPUYECKHH MaTepuaj, TpaJuLMOHHO
M3Y4YalOTCsl, €BKIIU10BA T€OMETPUs, JIEMEHThI BEKTOPHOH anre0pbl, FreOMETpUUECKUe MPeoOpa3oBaHMUsL.

Pasnen «Anredpa» BKIIOYaeT HEKOTOPbIE BONIPOCH! apU(PMETHUKH, pa3BUBAIOIINE YUCIOBYIO JINHUIO
5—©6 KJ1accoB, COOCTBEHHO anredpanyecKuii MaTepuall, 3JeMeHTapHble QyHKINH.

B pamkax yweOHoro pasgena «l'eoMeTpusi» TpaJWLMOHHO H3YYalOTCS, €BKIUIOBA I€OMETPHS,
3JIEMEHTHI BEKTOPHOI1 aiaredppl, reoMeTpHUYecKre peodpa3oBaHusl.

IleHHOCTHBIE OPHEHTHPBI COAEPKAHUSA YUeOHOI0 MpeaMeTa

MaremaTtrueckoe 00pa3oBaHHE WUIPACT BAXXKHYIO pOJib, KaK B MPAKTUYECKOW, TaK U B JIyXOBHOH
KHU3HU obmiecTBa. [IpakTHueckas CTOpoHa MaTeMaTHYeCKOro oOpa3oBaHUs CBsA3aHa € (OPMUPOBAHHUEM
CHOCOOOB JeSTEIbHOCTH, JYXOBHas — C MHTEIUIEKTYaJbHBIM pa3BUTHEM dYeNoBeKa, (HOPMHUPOBAHUEM
XapakTepa ¥ 00IIeH KyJbTypHI.

[IpakTuyeckass NOJE3HOCTh MaTeMaTHKH OOYCJOBJIEHAa TEM, YTO €€ MPeIMETOM SBISIOTCS
(yHIaMEHTalbHbIE CTPYKTYpPhl pPEAJbHOIO MHUpa: MPOCTPAaHCTBEHHbIE (OPMBI M  KOJUYECTBEHHBIE
OTHOILIEHUS — OT IPOCTEHIINX, YCBAUBAEMBIX B HENOCPEJICTBEHHOM OIIBITE, JO JOCTATOYHO CIIOKHBIX,
HEOOXOJIMMBIX ISl Pa3BUTUSl HAYYHBIX M TEXHOJOTMYECKHX HJied. be3 KOHKpeTHBIX MaTeMaTHUYeCKHX
3HAHMWA 3aTpyAHEHO I[OHMMAaHUE IPUHLIUIIOB YCTPOWCTBA M HCIIOJIB30BAHMUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITHE U UHTEPIIPETAIUS PA3HOOOPA3HOM COIMATBHOM, SKOHOMUYECKON, TOJIUTHYECKON HH(OpMaInu,
ManodQQeKTHBHA TIOBCEJAHEBHAS TMPAKTHUECKash JeATeNbHOCTh. KaXIoMy ueloBeKy B CBOEH >KU3HU
MPUXOJUTCS BBIOJIHATH TOCTATOYHO CJIOXKHBIE PAcUeThl, HAXOAUTH B CIIPABOYHUKAX HYXHbIE (HOPMYIBI U
MPUMEHSTh UX, BIaJETh NPAKTUYECKUMHU MPUEMAMU F€OMETPUUYECKUX M3MEPEHHUH M MOCTPOCHHUM, YUTATh
nH(pOpMalNIo, TPEACTABICHHYI0O B BHAY TaOJMI], auarpaMM, TpaduKoOB, MOHHMMATh BEPOSTHOCTHBIN
XapakTep CIy4aiHbIX COOBITHI, COCTaBIATH HECTIOKHBIE aJTOPUTMBI H JP.

be3 0a30Boil MaTreMaTW4eCKOW TOJATOTOBKM HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B 1Koy MaTeMaTHKa CIIY>)KUT OIOPHBIM MPEAMETOM JJI U3YYEHUS CMEXKHBIX AMCLUMILIIMH. B
MOCJIe IIKOJIBHON HU3HU peallbHOMl HEOOXOAMMOCTHIO B HAIIM JHU SBISETCS HENPEpPhIBHOE 00pa3oBaHME,
9TO0 TpeOyeT MOJHOIICHHON 0a30BOil 001Ie00pa30BaTENBLHONM TOTOTOBKH, B TOM YHCJIE U MaTEMaTHICCKOM.
W nakonern, Bce 0ofblle CHeNMaIbHOCTEH, Ile HEOOXOIUM BBICOKHII ypOBEHb OOpa3oBaHUs, CBA3aHO C
HETNOCPEICTBEHHBIM NMPUMEHEHUEM MaTeMaTHKH (SKOHOMUKA, Ou3Hec, pUHAHCH, (PM3MKaA, XUMHUS, TEXHUKA,
nHpopMaTrka, OUONOTHUS, TICUXOJOTUA U Ap.). TakuM 00pazoM, pacHIMpsSeTcs KPYr MIKOJIbHHUKOB, IS
KOTOpBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBbIM IPEIMETOM.

J71st 5KU3HU B COBPEMEHHOM OOIIIECTBE BaXKHBIM SIBIISIETCS (HOPMUPOBAHME MAaTEMAaTUUYECKOTO CTUJIS
MBIIIEHMSI, TPOSBISIOUIETOCSI B OIPEJEICHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce MareMaTH4eCcKOn
NESTENBbHOCTH B apceHall MPUEMOB U METOJOB YEIOBEYECKOTO MBIIIJICHUSI €CTECTBEHHBIM 00pazom
BKJIIOYAIOTCSL MHAYKIUS M IEAyKIus, 0000IIeHne U KOHKPETH3alHs, aHAJIN3 U CUHTE3, KJIacCH(pHUKaIUs U
cuUcTeMaTu3alus, abcTparupoBanue u aHanorus. OObEKThl MATEMATHUECKUX YMO3AKIIOUCHHH 1 TPaBHIIa UX
KOHCTPYMPOBAaHUSI ~ BCKPBIBAIOT ~ MEXaHM3M  JIOTUYECKUX  IOCTPOCHUMN, BbIPAOATHIBAIOT  YMEHMS
(hopMynrupoBaTh, 0OOCHOBBIBATH U JI0KA3bIBATH CYXKJEHUS, TEM CAMBIM Pa3BUBAIOT JOTHYECKOE MBIIIJICHHE.
Benyias poiab npuHaIeKUT MaTeEMaTUKe B (POPMUPOBAHUU AJITOPUTMHUUYECKOTO MBILUIEHUS U BOCIIUTAaHUU



YMEHMH JEHCTBOBATh 10 3aJaHHOMY aJITOPUTMYy U KOHCTPYHMpPOBaTb HOBBIE. B Xone pemeHus 3agady —
OCHOBHOI y4eOHON NeATeIbHOCTH Ha YpOKax MaTEeMaTHKH — DPa3BUBAIOTCA TBOpUYECKas M IMPHUKIAJHAs
CTOPOHBI MBIIIJIEHUS.

OOyueHue MareMaTHKE [aeT BO3MOXKHOCTb pa3BHBATh Yy YYaIIMXCS TOYHYHO, SKOHOMHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpATh HanOoIee MOIXOASIIHE A3bIKOBbIE (B YACTHOCTH, CHMBOJIMYECKHUE,
rpaduyecKue) CpecTna.

MaremaTnueckoe o0pa3oBaHHe BHOCHT CBOH BKJaa B (hOpMHUpPOBaHUE OOIIEH KyIbTYphI YEJIOBEKA.
Heo6xonuMbpIM KOMIOHEHTOM O0IIEH KyJIBTYyphbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCA 00LIee 3HAKOMCTBO
C METOJaMHU TO3HAHMSA JEHCTBUTEIBHOCTH, IPEACTABIECHUE O NPEIMETE M METOAE MAaTEeMaTHKH, €ro
OTJIMYMS OT METOJIOB €CTECTBEHHBIX U I'yMaHMTapHbIX HayK, 00 OCOOEHHOCTSX NMPUMEHEHUS MaTeMaTHKU
JUISl pELICHNs] HAyYHBIX U IPUKJIAIHbIX 3a1a4.

N3yueHne MaTeMaTHKH CIOCOOCTBYET SCTETHMYECKOMY BOCIUTAHUIO YEJIOBEKAa, MOHUMAaHHIO
KpacoThl U M3SIIECTBA MAaTEMaTHMYECKUX PACCYXIEHHUH, BOCIIPHATHIO F€OMETPUUYECKHX (OPM, YCBOCHHIO
UJeU CUMMETPHH.

HcTtopust pa3BUTUS MATEMAaTUYECKOTO 3HAHHS J1ae€T BO3MOXHOCTb IONOJHUTH 3alac HUCTOPHUKO-
Hay4YHbIX 3HAHWH IIKOJBHUKOB, CQOPMHPOBATH Yy HUX INPEACTABICHHS O MaTeMaTHKe Kak YacTH
00I11eYeIOBeYECKOM KyJIbTYyphl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPHMYECKUMH BeXaMU BO3HHUKHOBEHUS U
pa3BUTHsI MaTeMaTHUYECKONW HAyKH, C MCTOPUEH BETUKUX OTKPHITUH, MMEHAMH JIIOJeH, TBOPUBIINX HAYKY,
JIOJIKHO BOMTH B MHTEIIEKTYaJIbHBIM Oarak Kaxa0ro KyJbTYpHOTO YEJIOBEKA.

IleHHOCTHBIE OpHUEHTHpBl M3y4deHUs mpenMera «MaremaTHka» B IEJIOM OTrPaHUYMBAIOTCA
LIEHHOCTBIO HCTUHBI, OJHAKO JaHHBIM Kypc IMpeajaraeT Kak pacIIUpeHHe COAEpkKaHMs IperIMeTra
(KOMITETEHTHOCTHBIE 3a/layM, TIJ€ MaTeMaTHMYeCKOe CO/Ep)KaHHE HHTETPUPOBAHO C HCTOPUYECKUM U
(UITIOIOTHYECKUM COJIEPKAHUEM TNapajlieNIbHBIX MPEIMETHBIX KYPCOB), TaK U COBOKYITHOCTh METOAMK H
TEXHOJIOTUH (B TOM 4YHCI€ U NPOEKTHOH), MO3BOJIAIOLUIMX 3aHMMATHCS BCECTOPOHHHM (POPMUPOBAHHEM
JUYHOCTH Y4YallMXCsl CpeAcTBaMu mnpeamera «MaremaTHka» U, Kak CIEJCTBHE, PaCIIUPUTh HaOOP
LIEHHOCTHBIX OPUEHTUPOB.

IleHHOCTH MCTHHBI — 3TO LEHHOCTh HAyYHOTO IMO3HAHUS KaK YacTH KYJIbTYypbl YEJIOBEYECTBA,
pasyma, IOHUMaHUsI CYIIHOCTH OBITUS, MUPO3JIaHHSL.

IleHHOCTH 4YenOBeKa Kak pa3yMHOI'O CYILIECTBA, CTPEMSIIETocss K IIO3HAHUIO MUpAa U
CaMOCOBEPIIIEHCTBOBAHUIO.

IleHHOCTH TPyAa M TBOpPYECTBA KAaK E€CTECTBEHHOT'O YCJIOBHS YEJIOBEUYECKON AESITENBHOCTH M
KHU3HH.

IlenHocTs cBOOOABI Kak CBOOOABI BHIOOpA W MPENBSABICHUS YEJIOBEKOM CBOMX MBICIEH H
MIOCTYIIKOB, HO CBOOO/IbI, €CTECTBEHHO OIPaHUYEHHON HOpMaMH U IIPaBUJIaMU TTOBECHHUS B OOILECTBE.

IleHHOCTH Tpa’KIAHCTBEHHOCTH — OCO3HAHHE 4YEJIOBEKOM cels Kak ujieHa o0IlecTBa, Hapoja,
IIPEICTABUTENS CTPaHbl U TOCYAAPCTBA.

LleHHOCTH MATPHOTU3MA — OJTHO U3 MPOSBICHUM AYXOBHOH 3pEJIOCTH U€JIOBEKa, BhIpaXKarolleecs
B mo0OBHU K Poccuu, Hapoy, B 0CO3HAHHOM JKEJIaHUU CIYXKHUTh OTeUeCTBy.

Iliianupyembie pe3yabTaTbl (JIMYHOCTHBIE, MeTANIPeIMETHDIE U NMPEJAMETHbIE )  OCBOEHUSI
yueOHOro npeamera « MareMaTuka
W3ydyeHne MaTeMaTWKH B OCHOBHOW IIKOJE JaeT BO3MOXKHOCTh OOYdYalOIIUMCS JIOCTHYb
CJIEIYIOIIUX Pe3YJIbTaTOB Pa3BUTHS
JUYHOCTHBIE YY/I:
— YMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICJIH B YCTHOM M MUCHbMEHHOMN peud, MOHUMATh CMBICI
MTOCTABIICHHOW 3a/1a4M, BRICTPANBATh apTyMEHTAIINIO, TPUBOIUTH IIPUMEPHI B KOHTPIIPUMEPHI;
— KPUTHYHOCTH MBIIUICHUS, YMEHHE PACIIO3HABATh JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBaHUS, OTINYATH
TUTIOTE3Y OT (haKTa;
— TpPEICTaBICHME O MaTeMaTHYEeCKOM Hayke Kak c(epe 4YeloBeuecKOM IesTeIbHOCTH, 00 JTamax ee
pa3BUTHS, O €€ 3HAYUMOCTH JIJISl Pa3BUTHS IUBUIIH3AIUY;
— KpEaTHBHOCTh MBIIUICHUS, WHUIUATHBA, HAXOAYUBOCTb, aKTUBHOCTh MPU PEIICHUH MaTEMaTHYECKHX
3aj1ay;
— yYMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT yUeOHOW MAaTEMAaTHUECKOHN NEATEeIbHOCTH;
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CHOCOOHOCTh K OSMOILMOHAJIBHOMY BOCIPHATHIO MaTeMaTHUYECKMX OOBEKTOB, 3a/ay, pPEUICHUH,
pacCyXIEHHUI;
TanpeaMerHoie YY/I:

YMEHHUE BUAETh MaTEMATUYECKYIO 3a/1a4y B KOHTEKCTe MPOOJIEMHOM CUTyalluu B IPYTHX JUCHUIUIMHAX,
B OKpY’KaroUIeH KU3HU;

YMEHUE HAaXOJUTh B pa3IMYHBIX MCTOYHUKAX HWHQPOPMAIHIO, HEOOXOAMMYIO [UIsI pEIICHUS
MaTeMaTHYeCKHX MpoOJieM, MPEICTaBIsITh €€ B MOHATHOW (popme, MPUHUMATH pPEUICHHE B YCIOBHSX
HEMOJIHOM U N30BITOYHOM, TOUHOH U BEPOSITHOCTHOM HH(OpMAIINY;

yMEHHUE TMOHMMATh U HCIIOJIB30BaTh MAaTEMAaTUYECKHE CPEACTBA HATSAHOCTU (Tpaduku, AMarpamMmsbl,
TaOJIMLIBI, CXeMBI U JIp.) U1 WUTIOCTPAIMK, UHTEPIIPETalluy, apryMEHTaIIH;

YMEHUE BBIIBUTATh THITOTE3BI TIPU PEIICHUH YUIeOHBIX 3a/1a4, IOHUMAaTh HEOOXOIUMOCTh UX MTPOBEPKH;
yMEHUE TPUMEHATh WHAYKTHBHBIE M JIEAYKTHBHBIE CIIOCOOBI pPACCYXICHUH, BHUICTh pPAa3JINYHbBIC
CTpaTeruu pelieHus 3aaay;

MOHMMAaHHME CYIIHOCTH aJTOPUTMUYECKUX MpEANHCAHUA W yMEHHE JIeHCTBOBATh B COOTBETCTBUU C
MPEI0KEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTAaBUThH IEJH, BHIOMPATh U CO3JaBaTh AJITOPUTMBI JUIsl pelIeHHs] y4eOHBIX
MaTeMaTHYECKHUX IIpobIieM;

YMEHHME IUIAHUPOBAaTh M OCYILECTBIATh JESATEIbHOCTb, HANpPABICHHYI0 Ha pELIEHUE 3ajad
HCCJIEeI0BATEIbCKOTO XapaKTepa;
eqMeTHble YY/I:

OBJIa/IeHHe 0a30BbIM NOHATHIHBIM aIllapaToM MO0 OCHOBHBIM pa3JieiaM COJepkKaHuUs, peCcTaBIeHuEe 00
OCHOBHBIX U3Y4YaeMBbIX MOHATHUAX (YHUCII0, TeOMETpUIecKas (Gpurypa, ypaBHeHHE, PyHKIIHS, BEPOSITHOCTH)
KaK Ba)KHEHIINX MaTeMaTHUYECKUX MOJIENAX, NO3BOJISIOMINX OMUCHIBATh U U3y4aTh peaslbHbIE MPOLECCHI
U SIBJICHMUS;

yMeHue paboTaTh € MaTeMaTHYeCKMM TEKCTOM (aHaJIM3UpOBaTh, W3BJIEKAaTh HEOOXOAUMYIO
nH(OpPMAIINIO), TPAMOTHO MPUMEHATh MAaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CHUMBOJHUKY, MCIOJIb30BaTh
pa3IMYHbIE SI3BIKH MAaTEMaTHKH;

YMEHHUE TPOBOAMUTH KiIacCU(UKALMK, JOTHUYECKHE OOOCHOBAaHUS, [10KAa3aTENbCTBA MATEMAaTHYECKHX
YTBEPKICHUI;

YMEHHE pacro3HaBaTh BUbl MATEMATUYECKUX YTBEPXKIECHUHN (aKCHOMBI, OTIPEAENIEHUs, TEOPEMBI U JIp.),
IpsiIMble ¥ 0OpaTHBIE TEOPEMBI;

pa3BUTHE MPEACTABICHUIN O YHCIIE U YUCIOBBIX CHCTEMax OT HAaTYPalbHBIX 10 JCHCTBUTEIBHBIX YUCE,
OBJIa/ICHUE HABBIKAMH YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAJIBHBIX BHIUNCIICHUH;

OBJIa/ICHUE CHUMBOJIBHBIM SI3bIKOM aireOpbl, IPHEMaMHU BBITOJHEHUSI TOX/IECTBEHHBIX MpeoOpa3oBaHuit
palMOHANbHBIX BBIPAKEHUN, PpELICHUS YypaBHEHHM, CHUCTEM ypaBHEHHWIl, HEPAaBEHCTB U CHCTEM
HEPaBEHCTB, YMEHHE HCIIOJB30BaTh HJICI0 KOOPAMHAT HA IJIOCKOCTU U MHTEPIPETAUN YpaBHEHHIA,
HEpaBEHCTB, CHUCTEM, YMEHHE MPHUMEHITh ajareOpanyeckue MmpeoOpazoBaHus, ammnapaT ypaBHEHUH U
HEpaBEHCTB ISl PELICHMSI 3a/1a4 U3 pa3JInYHbIX Pa3/IesioB Kypca;

OBJIa/ICHUE CUCTEMOM (YHKIIMOHAIBHBIX MOHATHH, (YHKIMOHAIBHBIM S3BIKOM U CUMBOJHMKOW, YMEHHE
Ha OCHOBE (PYHKIMOHAJIbHO-TpaUUeCKUx IMpeACTaBICHUN ONMCHIBaTh U aHAJIMW3UPOBATHh pPEAJIbHBIC
3aBUCHUMOCTH;

OBJIa/ICHUE OCHOBHBIMH CIIOCOOAMM TPEJCTABICHUS W aHalU3a CTATUCTHYECKUX JaHHBIX; HaJIM4yue
MIPEICTaBICHUI O CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B peajJbHOM MHPE U O PA3IMYHBIX CIOCO0ax HX
U3YUYEHUsI, O BEPOATHOCTHBIX MOJIEIISX;

OBJIAJICHUE TEOMETPUYECKUM SI3bIKOM, YMEHHE HCIOJIb30BaTh €ro JJs ONUCAaHUS MPEeIMETOB
OKpY’KaIOIIeT0 MHUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEICTABICHUA M HM300pa3UTEIbHBIX YMEHUH,
MPHOOpPETEHNE HABBIKOB F€OMETPUUECKHUX MTOCTPOCHUH;

YCBOEHHE CHCTEMAaTHYECKUX 3HAHUN O IUIOCKUX (uUrypax M UX CBOMCTBaX, a TaKKe Ha HarJsgHOM
YPOBHE — O MPOCTEHUIIMX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHATh CUCTEMAaTHUECKUE 3HAHUS O
HUX JJIS1 PEIICHUS] TEOMETPUYECKIX M MPAKTUICCKUX 3a/1a4;

YMEHUSI M3MEPSATHh JIMHBI OTPE3KOB, BEJWYHHBI YTIIOB, HCIIOJIB30BaTh (OPMYJIBI JUISI HAXOXKACHUS
MIEPUMETPOB, IJIOLIAIeH U 00BEMOB Fr€OMETPHUECKHUX UTYD;



— yMEHHUE NPUMEHATh U3YYCHHBIC TMOHSATHS, PE3YJbTaTbl, METO/ABI JIJISi PEHICHUS 3a/au MPAKTHUYECKOTO
XapakTepa U 3a/ad U3 CMEXKHBIX JHUCLUUIUIMH C UCIHOJB30BAaHUEM IPU HEOOXOJUMOCTH CIPaBOYHBIX
MaTepUasIoB, KAJIbKYJIATOPA, KOMIBIOTEPA.

Monpyab « MaremaTuka 5-6 kiiaccbi»
JInuHOCTHBIE, MeTaNIpeAMEeTHbIE U NIPeAMeTHbIE Pe3yJIbTAThl OCBOCHUS Y4eOHOI0 nmpeamera

Skmnace
JINYHOCTHBIMM  pe3yJbTaTaMM U3Yy4YeHMs Ipeamera «MareMaTuKa» SIBISIIOTCS CIIEAYIOLIUE
KauecTBa:

— HE3aBHCHUMOCTb U KDUTUYHOCTh MBILUICHUS;

— BOJIS U HACTOMYMBOCTH B IOCTH>KEHUU 1IEJIH.

MeTtanpeaMeTHBIMM pe3yJabTaTaMu HM3y4deHHMsS Kypca «MaremaTuka» sBisieTcss (popMHUpOBaHUE
YHHUBEpCaJbHbIX yueOHbIX aeictuii (YVY/]).
Peryasitusubie YY/I:

— CaMOCTOSITETIbHO OOHAapYXHBaTh U (OPMYIMPOBATH Y4eOHYIO NpOOJIeMy BBIIEIATH 1efb Y4eOHOMH
NeSITENIbHOCTH, BEIOUPATh TEMY IIPOEKTA;

— BBIBHTaTh BEPCHU pEIIEHUS MpoOJIeMBbl, OCO3HaBaTh (M HWHTEPIPETHPOBATH B  CIIydae
HE0OXOIMMOCTH KOHEYHBIH pe3yabTar, BEIOUPATh CPEACTBA JOCTHXKEHUS LIENIU U3 NPEVIOKEHHbIX, a
TaK)Ke UCKaTh UX CAMOCTOSITENIbHO;

—  COCTaBIATH (MHAMBUAYAJILHO WIH B TPYIIE) IUIaH PEeLIeHUs MPoOIeMbl (BBIIIOJIHEHHS TPOEKTA);

— paboTas 1o IUIaHy, CBEpPATh CBOM JIEHCTBUS C LENBIO U, IPU HEOOXOJUMOCTH, UCTIPABIATH OMINOKU
CaMOCTOSITENILHO (B TOM YHCJIE U KOPPEKTHPOBATh IIAH);

— B JMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BEIPAOOTaHHBIE KPUTEPUU OLICHKH.

ITo3znaBareabHbie YY:

— aHaAJIM3UPOBATh, CPAaBHUBAThH, KJIACCU(DULIMPOBATh U 000011aTh (PAKThI U SABJICHUS;

—  OCYUIECTBJIATH CpaBHEHHE, KJIAaCCU(DUKALINIO, CAMOCTOSITEIBHO BHIOMPAsi OCHOBAHUS U KPUTEPHUU

— I yKa3aHHBIX JIOTUUECKUX OIEpalvii;

— CTpPOUTb JIOTMYECKH OOOCHOBAaHHOE pAaCCY)XICHHME, BKIIOYAIOIIEEe YCTAHOBJIEHHWE INPUUYMHHO-
CIIEACTBEHHEBIX CBS3CH;

— CO03/aBaTh MaTeMaTU4YECKUE MOAECIIN;

—  COCTaBJIATh TE€3UCHI, Pa3JIMUHbIC BU/IbI IIJIAHOB (IIPOCTHIX, CIIOKHBIX U T.II.).

— 1npeoOpa3oBbIBaTh MH(YOPMAIIUIO U3 OJHOTO BUJIA B IpYroi (TaliMily B TEKCT, IMarpaMMy U 1Ip.);

— BBIYUTHIBAThH BCE YPOBHH TEKCTOBOM MH(pOpMaIUH;

— yMeTb ONpENENATh BO3MOXKHBIE HCTOYHHKH HEOOXOIMWMBIX CBEJCHUH, NPOM3BOJUTH ITOUCK
MH(QOPMaLINK, aHAIU3UPOBATh U OLIEHUBATh €€ T0CTOBEPHOCTb;

— TOHMMas TMO3ULUIO IPYTOro 4YeloBeKa, Pa3inyaTh B €r0 PeUd WM CO3JaHHBIX UM TEKCTax: MHEHHE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (APTyMEHTHI), (aKThl; TUIIOTE3bl, aKCUOMBI, TeopuH.  J[Ist  3TOTrO
CaMOCTOSATEJIBHO ~ HMCIIOJIb30BaTh  pa3M4Hble BUABI YTEHUs (M3ydaroliee, IMPOCMOTPOBOE,
03HaKOMUTEIBHOE, IOMCKOBOE), MPUEMBI CITYIIAHMUS;

— caMOMy coO37aBaThb WMCTOYHMKHM WH(pOpPMAlMU PAa3HOTO THUHA M A Pa3HbIX Teopuil, coOIr0naTh

MH(OPMaLIMOHHYIO TUTHEHY U IIpaBuiia HH(OPMallMOHHON 0€30MaCHOCTH;

— YMETb UCNOJIb30BaTh KOMIIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTUU KaK HHCTPYMEHT U1
JOCTHD)KEHUS CBOUX IieJieil. YMeTh BhIOMpaTh a/IeKBaTHbIE 3aJjaue HHCTPYMEHTAIbHbIE IIPOrPAMMHO-
anmnapaTHble CPEICTBA U CEPBHUCHI.

— TIPOBOJAUTH HAOIOIEHUE U IKCTIEPUMEHT I10/1 PYKOBOJCTBOM YUHUTEIIS;

— OCYUIECTBJIATh PACIIMPEHHBIA MOMCK WMHGPOPMAlUU C HCIOJIB30BaHHEM pECypcoB OHMOIMOTEK U
HHurepHera.

— yMeHue paboTaTh ¢ MaTEeMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh U OCMBICIMBATh TEKCT), TOYHO U
I'PaMOTHO BBIPA)KaTh CBOM MBICIM B YCTHOH peuyH C NPUMEHEHHEM MaTeMaTU4eCKOH TepMUHOIOIUU
U CHMBOJIMKM, DPa3in4yaTh OCHOBHYIO M JONOJIHUTEIbHYIO HH(GOPMAIMIO, BBIACIATH BHUIOBBIC
OTJIMYUS TPYIIIE IPEAMETOB (TTOHATHI)

— TPaKTHYECKOMY OCBOEHHIO 00YYaIOIIUMHUCS OCHOB IMPOEKTHO-UCCIIE0BATENBCKOMN 1€ATEeIbHOCTH;



KommynukaruBubie YV /I:
CaMOCTOSITEJIbHO OpPraHU30BBIBAaTh yuyeOHOE B3auMoJIeiicTBHE B Ipymnne (Ompeaenars oOuue ey,
JIOTOBapUBATHCA APYT C APYTrOM M T.1.);
OTCTaMBast CBOIO TOUKY 3PEHUS, IPUBOJUTH apTyMEHTHI, MOATBEPkKAasd uX (hakTaMu
B INCKYCCUU YMETh BBIIBUHYTbh KOHTPapryMEHTHI,
YUUTbCS KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATh OIIMOOYHOCTb
CBOETO MHEHMS (€CJIM OHO TAaKOBO) U KOPPEKTHUPOBATH €TO
MOHMMAas TO3ULUIO JAPYroro, pasziuyaTh B €0 peud: MHEHHE (TOUYKY 3pEeHUs), JA0Ka3aTelbCTBO
(aprymeHTBI), (GaKThI; TUTIOTE3bI, AKCUOMBI, TSOPHUH;
YMETb B3IJIIHYTh Ha CUTYaIMIO C HUHOW MO3ULMU U JIOTOBAPUBATHCS C JIFOJbMU UHBIX [TO3ULIUH.
®opmupoBanue UKT-komneTreHTHOCTH 00y4al0IUXCA:
BJIA/IeTh HAaBBIKAMU PA0OTHI C pa3IMYHBIMH MCTOUYHUKAMHU MH(OpMalUU: KHUTaMH, ydeOHUKaMH,
CIPAaBOYHUKAMHU, aTJIaCaMH, KAPTaMH, ONIPECIIUTENIIMH, SHIUKJIONEIUSIMH, KaTaloraMu, CJI0BapsIMH,
CD-Rom, UnTepHerT;
CaMOCTOSITEJIBHO ~ MCKaTb, U3BJEKAaTh, CHUCTEMATU3UpPOBaTh, AaHAJIU3UPOBAaTh U  OTOMpATh
HE0O0XO0AUMYIO Ul peleHHs y4eOHBIX 3a/1a4 HH(pOpMaIHIO,
OpraHU30BBIBATh, IPEOOPA30BBIBATH, COXPAHATH U NIEpeaBaTh €e;
BJA/IeTh HABbIKAMM HCIOJIb30BaHUS HMH(POPMALMOHHBIX YCTPOMCTB: KOMIIBIOTEPA, TEJIEBU30pa,
Marautoona, Tenedona, MOOUIBLHOTO Tene(oHa;
OcHOBBI y4eOHO-HCCIeA0BATEIBCKOM M IPOEKTHOM JesiTeJIbHOCTH
BOCIIUTaHHE CAMOCTOSATEIbHOCTH, HHUIIUATUBHOCTH, OTBETCTBEHHOCTH,
MIOBBIIIEHUIO MOTHBALXHU U 3((HEKTUBHOCTH YUeOHOU AEATEIbHOCTH;
BO3MO>KHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabdOTKe HECKOJIbKUX BapUAHTOB PELICHUH,
MIOUCKY U OCYILECTBIICHUIO Hanbojiee MpUeMIIEMOro PeLeHHUS ;
OTIepUPOBAThH TUIIOTE3aMHU KaK OTJIMYUTEIbHBIM HHCTPYMEHTOM HAyYHOTO PacCyKACHMUS,
ONBIT PELICHUS] WHTEIUIEKTYaJbHBIX 3aJlad Ha OCHOBE MBICIIEHHOTO IIOCTPOEHUS pa3INYHbIX
MPEINOI0KEHUH U UX MOCIIeAYIONIEei TPOBEPKH.
CrpaTeruu cMbICJI0BOI0 YTeHHUsI U padoTa ¢ TeKCTOM
HaXOJ/UTh B TEKCTE TpeOyeMyro HH(OPMAIHIO (B COOTBETCTBUH C IIEJIIMU CBOCH 1€ TEILHOCTH);
OpPHEHTUPOBATHCA B COJCPKAHUU TEKCTa, IOHUMATh LIEJIOCTHBIN CMBICIT TEKCTA,;
yCTaHaBJIMBATh B3aMMOCBSI3b ONMCAHHbBIX B TEKCTE COOBITUI, BJICHUMH, IPOLIECCOB;
yyaniyecsi OBJIAJCIOT Pa3iMYHbIMM BHJAAMHM M TUIIAMHU YTEHHUS. O3HAKOMUTEJBHBIM, U3Y4YalOIIUM,
MIPOCMOTPOBBIM, IOMCKOBBIM U BBIOOPOYHBIM;
BbIOpATh CTPATETHIO YTECHHS, OTBEYAIOIYI0 KOHKPETHON ydeOHOMU 3a1aue

6 KJacc
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KadycCTBa:

HE3aBHCUMOCTb U KDUTUYHOCTD MBIILICHUS;
BOJIS ¥ HACTOMYHUBOCTH B JOCTHXXCHUU LICIIN.

YMCHUE SACHO, TOYHO, 'PaMOTHO H3JlaraTb CBOHW MBICJIU B yCTHOﬁ ¥ TTACBEMEHHOMN peuun, NOHUMATb
CMBICII TIOCTaBJICHHOM 3aJayd, BBICTPAMBATh AapryMEHTAlMI0O, [PUBOJWUTH TIPUMEPBHl H
KOHTPIPUMEDBI;

KPUTHUYHOCTb MbBIINUICHHUA, YMCHUC PpPACIIO3HABATHL JIOTUYCCKHU HCKOPPCKTHLIC BbICKAa3bIBAHUA,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

IPEJCTABICHUE O MaTeMaTUYECKON HayKe Kak cepe 4eoBeuecKoil JesITeIbHOCTH, 00 JTamnax ee
pa3BUTHSA, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS LUBUIIU3ALINH;

KPEaTUBHOCTb  MBILIUICHWs, WHHALMATHUBA, HAXOAYMBOCTb, AKTHMBHOCTb IIPHM  PEIICHHUHU
MaTeMaTHYECKUX 3a]1a4; YMEHUE KOHTPOJIHUPOBATH IMPOLIECC M PE3yIbTaT y4eOHOW MaTeMaTHYeCKON
JeATENbHOCTH;

CHOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3aJad, peIIeHui,
pacCyKIeHUMN.



MeTtanpeaMeTHbIMM pe3yJbTaTaMM HM3Y4eHUs Kypca «MaremaTuka» sBisieTcss (popMupoBaHUe
YHHUBEPCAJIbHBIX YU€OHBIX JI€HCTBUM.
Peryasitusubie YY/I:

— YMEHHE CaMOCTOSITENIbHO ONPEAENATh LEeJM CBOero 00y4eHus, CTaBUTh U (popMynupoBaTh A cels
HOBBIC 33Jla4M B yueOe W MO3HABaTEIbHOM JEesATETbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH
[I03HABATEIBHOM e TETbHOCTH; BEIOUPATh TEMY IIPOEKTA;

— BBIJIBUraThb BEPCUM pELIEHUs MpoOieMbl, (OpMYyIHpPOBATh THUIIOTE3bl, MPEABOCXUILATH KOHEUHBIN
pe3yJbTarT;

— CTaBUTh I€JIb JIEATEJIBHOCTH HA OCHOBE ONpEAENCHHOM mpoOiemMbl U CYLIECTBYIOIIMX
BO3MOKHOCTEIA;

—  COCTaBIATH (MHAWBUAYAILHO WIH B TPYIIE) IUIaH PEIICHHUs POOIeMbl (BBIIOJIHEHHS TPOEKTA);

— paboTas 1o IuUIaHy, CBEpATh CBOM JICHCTBUS C LENBIO M, IPU HEOOXOJUMOCTH, UCTIPABIATH OMINOKU
CaMOCTOSITENILHO (B TOM YHCIIC U KOPPEKTHPOBATh IUIAH);

— B JIMAJIOTE C YYUTEIIEM COBEPUICHCTBOBATH CAMOCTOSATEIIEHO BEIPAOOTAHHBIE KPUTEPHH OLICHKH;

— 00OCHOBBIBaTh M OCYHIECTBIATH BBIOOp Hambosiee 3PPEeKTUBHBIX CIIOCOOOB pEUIeHUsT y4eOHBIX U
M03HABaTENbHBIX 33/1a4;

— ONKCHIBaTh CBOW OMBIT, OPOPMIISS €ro AJsl epeaadd APYruM JIIOISIM B BUJE TEXHOJOTHH PELICHUS
MIPaKTUYECKHX 3a]1a4 ONPEJEIICHHOTO Kilacca;

IToznaBarenbubie YY /I:

— aHaJIM3MpOBAThH, CPABHUBATH, KIACCU(PUIIMPOBATH U 0000IATH (haKTHI

— OCYUIECTBJISATH CPaBHEHHUE, CEPHALMIO U KIACCH(UKALINIO, CAMOCTOSATEIILHO BBIOMpast OCHOBAaHUS U
KpUTEpUM U1  YKa3aHHBIX JIOTMYECKUX  ONEpaluid; CTPOUTh  KIacCHU(UKaLuo  IyTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUS );

— CTpPOUTHb JIOTMYECKH OOOCHOBAaHHOE pacCCYXICHHME, BKIIOUYAIOIIEe YCTAHOBJIECHHE INPUYUHHO-
CIIEACTBCHHEBIX CBS3CHA;

— C03/aBaTh MaTeMaTU4YECKUE MOJAEIIN;

—  COCTaBIISITh T€3UCHI, PA3JIMUHBIEC BU/IbI IIJIAHOB (MIPOCTHIX, CIIOXKHBIX U T.I1.);

— 1npeoOpa3oBbIBaTh HH(POPMALIUIO U3 OAHOTO BUJA B Ipyroi (Tadiuily B TEKCT, AUArpaMMy U 1Ip.);

— BBIYUTHIBATH BCE YPOBHHU TEKCTOBOIN MHPOpMAIUY;

— yMETb OMNpenessiTh BO3MOXKHBIE HCTOUYHHUKM HEOOXOMUMBIX CBEACHHH, IOWCK HH(OpPMAIHH,
aHaJIM3UPOBATh U OLIEHUBATh €€ I0CTOBEPHOCTH;

— TOHMMas MO3ULUIO JIPYrOro 4ejaoBeKa, pa3inyaTh B €r0 PeUd WIM CO3JaHHBIX UM TEKCTax: MHEHUE
(TOuKy 3peHus), JO0Ka3aTelbCTBO (apryMeHTHl), (PakThl; TMIOTE3bl. {1 3TOr0 CaMOCTOSTEIHHO
UCIOJb30BAaTh Ppa3jIUYHble BHUIbl 4YTEHHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MIOMCKOBOE), MPUEMBI CITYIIAHHUS;

— CcaMOMy CO3/1aBaTh MCTOYHUKM MH(YOPMALMU PA3HOTO THUIA U AJIS Pa3HBIX ayIUTOPHi, cOOII0NaTh
MH(OPMALIMOHHYIO TUTHEHY;

— YMEThb MCHOJIb30BaTh KOMIIBIOTEPHbIE W KOMMYHMKAIIMOHHBIE TE€XHOJOTHMU KaK MHCTPYMEHT IS
JOCTH)KEHUS CBOUX LIeJIeH.

KommyHukarusubie YY /:

— CaMOCTOSITETIbHO OPraHM30BbIBATH Y4eOHOE B3aUMOJICHCTBUE B IpymIe (ONpeAensTh oOIIue LEeH,
JIOTOBAapUBATHLCS APYT € APYIOM H T.1.);

— OTCTamBas CBOIO TOUKY 3PEHMsI, IPUBOAUTh APIYMEHTBI, HOATBEPKIasl UX paKTaMU

— B JUCKYCCHUHM YMETh BBIIBUIaTh KOHTPAPIYMEHTBI; YUYMTHCS KPUTHUYHO OTHOCHUTBCA K CBOEMY
MHEHMIO, IPU3HABATh OIIMOOYHOCTh CBOETO MHEHHSI(ECIM OHO TAKOBO) U KOPPEKTHPOBATH €TO0.

— yMmeHHe paboTaTh C MaTeMAaTHYECKUM TEKCTOM (aHAJU3UpPOBaTh, W3BIEKATh HEOOXOIUMYIO
nHPOPMAIIMIO), TOYHO MU TPaMOTHO BBIPAKaTh CBOM MBICIM B YCTHOM M HUCBMEHHOW pedd ¢
IPUMEHEHUEM MaTeMaTHYECKOW TEPMHMHOJOTMM U CHUMBOJMKH, UCIOJIB30BaTh pa3iMyHbIC S3BIKU
MaTeMaTUKW, MPOBOJUTH  KJIACCU(UKAIMM, JIOTHUECKHE OOOCHOBaHHS,  J0Ka3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUIH;

— Ppa3BUTHE NPEJCTABICHUN O YMCJE M UYUCIOBBIX CHUCTEMAaxX OT HATYPaJbHBIX J0 JEHCTBUTENBHBIX
YHCes; OBJIaJICHUE HaBbIKaMU YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAIbHBIX BBIYMCICHUIA;



OBJIaJICHUE OCHOBHBIMU CIIOCOOAaMU IPEACTABICHUS W aHAIM3a CTATUCTUYECKUX JIAHHBIX; HaJIU4He
IPEJICTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHpPE M O Pa3jMuYHBIX Crlocodax
UX U3Y4YEHHUS, O BEPOSITHOCTHBIX MOJEIISX;
OBJIAJICHUE TEOMETPUUYECKUM SI3bIKOM, YMEHHME HCIIOJIb30BAaTh €ro JUIsl OIMCaHMs IPEIMETOB
OKpPY’KAIOIIEer0 MHUPa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN U M300pAa3UTENIbHBIX YMEHUI,
npuoOpeTeHne HaBbIKOB T€OMETPUUECKUX MTOCTPOCHHIA;
YMEHHE U3MEPSATh IIUHBI OTPE3KOB, BEJIWYHHBI YITIOB, UCIOJB30BAaTh (DOPMYIBI JIJIST HAXOXKICHUS
MIEPUMETPOB, IJIOLIa1e 1 00BEMOB r€OMETPUUECKUX UTYD;
YMEHHE NPUMEHATh U3yUEHHbIE MTOHATHS, PE3YJIbTaThl, METOJIbI JJI PELIEHMs 3aJa4 IPAKTUYECKOTO
XapakTepa ¥ 3aJa4 U3 CMEXHBIX TUCIUIUIMH C UCIIOJIb30BAHUEM MPHU HEOOXOJUMOCTH CIPaBOYHBIX
MaTepHUaJIOB, KaJIbKYJISITOPA, KOMIIBIOTEPA.
®opmupoBanne UKT-komnereHTHOCTH 00y4arommxcsi:
BJIAJIETh HAaBBIKAMHM PAa0OTHI C Pa3IMYHBIMU MCTOYHMKAMHU WHQPOpMAlMU: KHUTaMH, y4eOHHKaMH,
CIPaBOYHHMKAMHU, aTiacaMH, KapTaMu, ONPENEIUTEI MU, SHIMKJIONEAUAMH, KaTaJoraMu, CJI0BapsMH,
CD-Rom, UnTepHerT;
CaMOCTOSITEJIBHO ~ HUCKaTb, U3BJEKaTh, CHCTEMAaTHU3UpPOBaTh, AaHAJIU3UPOBATH U  OTOMpAThH
HEOOXOIUMYIO JUIsl pelieHus] yueOHBIX 3a1ady MH(OpMAaIHI0, OpraHU30BBIBATh, IPEOOPA3OBHIBATD,
COXPaHSTh U NIEPEe/IaBaTh €€;
OpPUEHTUPOBATHCA B MH(POPMAIIMOHHBIX MTOTOKAX, YMETh BBIICISATH B HUX IJIABHOE U HEOOXOIUMOE;
YMETh OCO3HAaHHO BOCTIPMHUMATH HH(POpMaIIHIO, pacrpocTpansemyto mo kanaiam CMU;
BJIAJIETh HABbIKAMU HCIOJIb30BaHUS HMHPOPMAIMOHHBIX YCTPOMCTB: KOMIIBIOTEpA, TEIEBU30PA,
Marautodona, Tenedona, MooUIbLHOTO TENe(oHa, NeiKepa, pakca, npuHTEpa, MOJIEMa, KOIHPa;
OPUMEHATh [UJIsl  pelleHus y4eOHbIX 3a7ad4  HMH(QOpPMAIMOHHBIE M TEJIEeKOMMYHUKAIIMOHHBIE
TEXHOJIOTHH: ay/IM0 U BUJI€03aIINCh, JIEKTPOHHYIO NIouTy, HTEpHET.
OcHOBBI Y4eOHO-HCCJIeI0BATEIbCKON M MPOEKTHOM 1eITeJIbHOCTH
BOCIIMTAHUE CAMOCTOSITEIBHOCTU, UHULIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBILIEHHE MOTUBAIUH U 3 (HEKTUBHOCTH y4eOHOM eITeTbHOCTH;
pa3BUTHE CIIOCOOHOCTEH K pa3paboTKe HECKOJIBKUX BAPUAHTOB PEIICHUH, K TIOUCKY HECTaHAAPTHBIX
PEIICHUI,TOUCKY U OCYIIECTBICHUIO Hanboee MpruemMiIeMoro perieHus |
OIepUPOBAHUE TUIIOTE3aMHU KaK OTJIMYUTEIbHBIM HHCTPYMEHTOM HayYHOTO PACCYXKICHHUS;
pelieHue MHTEIJIEKTYalbHBIX 3a7ad HA OCHOBE MBICIEHHOTO IIOCTPOEHUS Ppa3IUYHbIX
NPEANOI0KEHUN U UX TOCIIEIYIOLIEH IPOBEPKHU.
CrpaTeruu cMbICJI0BOI0 YTEHHUsI U padoTa ¢ TEKCTOM
HaXO/UTh B TEKCTE TpeOyeMyro HH(OPMAIHIO (B COOTBETCTBUH C IEJIIMU CBOEH 1S TEILHOCTH);
OpPUEHTUPOBATBHCS B COJEP>KAHUU TEKCTA, IIOHUMATh LIEJOCTHBIM CMBICI TEKCTA, CTPYKTYpPUPOBATH
TEKCT;
yCTaHABIMBAaTh B3aMOCBS3b OIIUCAHHBIX B TEKCTE COOBITH, SIBIEHUH, IPOLIECCOB;
YCOBEPILICHCTBOBATh TEXHUKY YTEHUS M IPHOOPETYT YCTONUMBBIM HABBIK OCMBICIIEHHOTO YTCHHS,
MOJy4yaTh BO3MOKHOCTh IMTPHOOPECTH HABBIK Pe(PIEKCUBHOTO YTCHHUS,
OBJIAJE€Th pAa3JIMYHBIMM BHJAMH W TUIOAMU YTEHUS: O3HAKOMHTEIBHBIM, H3Y4YaroIIHM,
MPOCMOTPOBBIM, TIOMCKOBBIM U BBIOOPOYHBIM; BBIPA3UTEIBHBIM YTCHHEM; KOMMYHHKATHBHBIM
YTEHHEM BCITYX U MPO ce0sl; y4eOHBIM U CaMOCTOATEIbHBIM YTEHUEM;
OBJIaJICTh OBJIAJICBAIOT OCHOBHBIMU CTPATETUSIMU YTEHMSI DPA3JIMYHBIX TEKCTOB U OyIyT CIOCOOHBI
BBIOPATh CTPATErHIO YTEHUS, OTBEYAIOIYI0 KOHKPETHON yueOHOMH 3a1aue.
IIpenMeTHBIe pe3yJIbTAaThl H3yYeHHS Kypca MATEMaTUKHU

5 kiace
Harypaabhbie yncia. [poou. PaunonajbHbie Yuciaa

VYyammiics 5 knacca HAy9UTCS:

HNOHUMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;

BBIpa)KaTh YKCIa B SKBUBAJICHTHBIX (OpPMax, BEIOMpas HanOojIee MOAXOIIIIYIO B 3aBUCIMOCTH OT
KOHKPETHOM CUTYyalluH;

CpPaBHUBATH U YIOPSAI0YMBATH PALMOHAIBHBIE YHCIIA;



— BBINOJIHATH BBIYKCICHUS C PAllMOHAIBHBIMU YUCJIAMH, COUYETasl YCTHBIE U NMUCbMEHHbBIE MPUEMBI
BBIUMCIICHUH, IPUMEHEHUE KaJIbKYJIATOPA;
Yuawuiica 5 knacca nonyuum 603mM0dcHOCHb HAYYUMBCAL:

—  NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCTNEMAMU CHUCTEHUS ¢ OCHOBAHUAMU, omaudHbiMu om 10;

—  HAyuumsCs UCHONL308AMb NPUEMbBL, DAYUOHATUSUPYIOWUE BbIYUCTIEHUs, NPUOOPeCmU NPUBLIYKY
KOHMPOIUPOBAMb BbIYUCTICHUS, 8bIOUPAS NOOXO0OAWUL Ol CUMYAYUU CNOCOO.

JlelicTBUTEILHBIE YHCIA
VYyammiics 5 knacca HAy9UTCS:

— omepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMU: HATYPaJbHOE YHCIIO, LIEI0€ YHCIO, OOBIKHOBEHHAsS
JecaTu4Has ApoOb, CMEIIAHHOE YHCII0, PAallMOHAIBHOE YUCIIO;

— HCIIOJIB30BaTh CBOMCTBA YMCEI U MPABWIIA JEHCTBHI IPY BBIIOJHEHUH BBIYUCIICHUM;

Yuawuiicsa 5 knacca nonyuum 603M0NCHOCMb HAYYUMbCA

—  pazeumv npeocmasieHue O 4ucie U YUCIO8bIX CUCEMAX Om HAMYPAIbHbIX 00 OeuCmEUmenbHbIX
yucen, 0 poau bIYUCTIeHU 8 NPAKMUKE;

—  OYeHusamv pe3yaIbmanbul GbIYUCIeHUL NPU PeUeHUU NPAKMUYECKUX 3a0a4;

—  BbINOJHAMb CPAGHEHUE YUCE]l 8 PEAIbHBIX CUMY AYUSX,

—  COCMABNAMb YUCTIOBbLE BbIPAICEHUS NPU PeUleHUY NPAKMUYECKUX 3a0ay U 3a0ay u3 Opy2ux y4eoHuIx
npeomemos

Harasinnasi reomerpust
VYyammiics 5 knacca HAy4UTCS:

— pacmno3HaBaTb Ha uYeprexax, pPHUCYHKaX, MOJEISIX M B OKPYXKAIOIIEM MHpE IIJIOCKHE H
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHUE (DUTYPBI;

— pacro3HaBaTh pa3BEepPTKU KyOa, MPSIMOYTOJIBHOIO Mapajiiesienumnesa, MpaBUiIbHON HHUPaMUJIbL,
LWIMHJIpPA U KOHYCA;

— CTpOUTb pa3BepTKU KyOa U MPsIMOYroJIbHOIO Hapajelenunea;

— OIpeAensaTh MO JMHEWHBIM pa3MepaM pa3BepTKu (UTyphl JTUHEIHbIE pa3Mepbl caMoil (Urypsl u
Ha000pOT;

—  BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO Mapalieenuea.

Yuawuiica 5 knacca nonyuum 603mM0dCHOCHb HAYYUMBCAL:

—  HAYYUMbCA 8bIYUCTAMbL 00BbEMBL NPOCPAHCMBEHHBIX 2COMEMPUYECKUX DUSYp, COCABNIEHHbIX U3
NPAMOY20IbHbIX NAPALIeNenuneoos;

—  yenybumsb npeocmagieHus 0 NpoCMpaHCmMEeHHbIX 2eOMEeMPUYECKUX Quaypax;

—  HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU Ol GbINOJIHEHUS NPAKMUYECKUX paAciémos.

I'eomeTpnueckue purypsi
VYyammiics 5 Kj1acca HAy4uTCst

— TI0JIB30BAThCS SI3bIKOM I€OMETPUH JUIsl ONIMCAHUS MIPEIMETOB OKPYXAIOIIEro MUpa U UX B3aUMHOIO
PacIoJIOKEHUs;

— pacmo3HaBaTh M H300pakaTb Ha dYepTeXkaXx M PHUCYHKAX TEOMETpHUYECKHue QUTypsl U HUX
KOH(pUTYparuu:

— HaxOJWTbh 3HAYEHHUS JJIUH JMHEWHBIX 3JEMEHTOB (QUIYp M MX OTHOLICHHUS, TPalyCHYIO MEpy YIJIOB
ot 0° o 180°, mpuMeHssa onpeaesieH s, CBONCTBAa M MPU3HAKU (PUTYp U UX 3JIEMEHTOB, OTHOLICHHUS
¢duryp.

— HCIOJb30BaTh CBOMCTBA M3MEPEHMs MJIMH, IUIOINAJEH W yIJIOB IIPU pELICHHH 3a- Jad Ha

HaxXO0XJIECHHUE [UIMHBI OTPE3Ka, IUIMHBI OKPY)KHOCTH, IJIMHBI JYI'M OKPYKHOCTH, TpajyCHOMN
Mephl yTa;
— BBIYMCIATH IUIOIIAJU  TPEYTOJbHUKOB, MPSMOYIOJIbHUKOB, NapajuleorpaMMOB, TpamneluH,
KpPYT'OB M CEKTOPOB.
Yuawuiica 5 knacca nonyuum 603mM0dCHOCHb HAYYUMBCAL:

—  8LIYUCTAMb NIOWAOU PUSYP, COCIMABIEHHBIX U3 O8YX U DOJlee NPAMOY20IbHUKOE

—  BLIYUCIAMb  NAOWAOU — MHO20Y20JIbHUKO8, — UCHONb3YSL  OMHOWIeHUs  PABHOBEIUKOCU U
PABHOCOCMABIEHHOCHIU.

Koopaunarsi
VYyammiics 5 kiacca Hay4MTCS:



— BBIHHUCIIATHL JHMHY OTPE3Ka IO KOOpAWMHATAM €TI0 KOHIOB; BBIYUCIIATH KOOPAWHATBI CCPCAUHBI
OTpE3Ka;
— HCIIOJB30BaTh KOOPAMHATHBIA METOJ JUUIS U3Y4YEHHS CBOMCTB IPSIMBIX U OKPYKHOCTEH
Yuawuticsa 5 knacca nonyuum 603moiCHOCb HAYUUMBCA:
—  osradems KOOpauH(lI’I’IHblM Memooom peutenus 3a0a4 HA 6LIYUCTICHUS U 00Ka3ameﬂbcm6a;
— npuobpecmu onvim UCNONb308AHUL KOMNBIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACMHBLIX CyYdes
83AUMHO20 PACNONOACEHUS OKPYHCHOCIMEU U NPAMBIX,
— npuobpecmu onvim 6bINOJIHEHUs NPOeKmos Ha memy «lIpumenenue KoopOUHaAmMHoO20 Memooa npu
peutenuu 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMENbCNEA).
YpaBHeHHS M HEPAaBEHCTBA
VYyamuiics 5 kinacca HAy4UuTCS
- OHepI/IpOBaTB Ha 6a30BOM YPOBHC IMOHATHAMU: PAaBECHCTBO, YHMCJIIOBOC PaBCHCTBO, YPABHCHHC,
— MPOBEPSTH CIIPABEAIUBOCTH YHCIOBBIX PAaBEHCTB U HEPABEHCTB;
Yuawuucsa 5 knacca nonyuum 803MONCHOCMb HAYYUMBCA:
— pewiams npocmeuiuiue 3a0a4u ¢ NOMOWbIO YPAGHEeHUU.

6 xacc
Harypajabhblie yncia. Paunonajabublie unciaa. J{poou
VYyamuiics 6 kjlacca Hay4uTCs:

— TloHuMaTh 0OCOOCHHOCTH NECATUIHON CUCTEMBI CUNCIICHHUS,

— Brnagers noHATUSMHU, CBSI3aHHBIMU C ACIUMOCTBIO HATYPAJIbHBIX YHCEIT;

— BeIpaxarh yucia B SKBUBAJICHTHBIX (JOpMax 3alUCH YUCIIa

Yuawuiicsa 6 knacca nonyuum 603MOHCHOCMb HAYYUMBCA

—  [lo3naxomumucs ¢ NOUYUOHHBIMU CUCEMAMU CHUCTIEHUS C OCHOBAHUAMU , omauyHblMu om 10;

—  Venybumw u pazsumsv npedcmasnenue 0 HAMypaibHbIX YUCIAX KAK cnocobe obpazoeanus Opyeux
yucern

—  Hayyumuvca ucnonvzosams npuemvl, payuoHamuzupyrowue 6blYUCIeHUs, NPUOOPeCmU NPUBLIUKY
KOHMPOAUPOBAMb BLIYUCTIEHUS, 8blOUPAS NOOX0OAWULL OJisl CUMYayuu Cnocoo

Jdeaumocts uncen
VYyamuiics 6 kiacca HAyYUTCS

— ONEepHUpPOBATH MOHATUAMH, CBI3aHHBIMHU C JEITUMOCTHIO HATypaIbHBIX YHCEIT,

— HCIONB30BaTh MOHATUS M YMEHHS, CBSI3aHHBIE C MPOMOPIMOHAIBHOCTBIO BETUYNH, MIPOLIEHTAMH, B
XOJIe pelIeHHs MaTeMaTHYeCKUX 3a7ad U 33/a4 U3 CMEKHBIX MPEIMETOB, BBINOIHITh HECIOKHBIE
MPAaKTUYECKUE PACUCThI

Yuawuiicsa 6 knacca nonryuum 03MONCHOCHb HAYUUMBCA!
—  yenybums u pazeums NPeoCcmasiienuuss 0 HamypaibHuLX YUCIAX U CBOUCMBAX 0eIUMOCTIU.
— ucnoavzosamev npusnaxu oeaumocmu Ha 2, 5, 3, 9, 10 npu evinonHeHuu 8vluUCIEHUN U peuleHUU
HeCJIOJICHBIX 3a0a4;
—  BbINOJHAMb OKpY2leHUe PAYUOHATILHBIX YUCE]l 8 COOMBEMCMBUU C NPABULAMU;
JlelicTBUTEILHBIE YNCIA
VYyamuiics 6 kinacca HAy4UTCS:

— HCMOJb30BaTh HaYaIbHbBIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIILHBIX YHCET.
Yuawuticsa 6 knacca nonyuum 603mM0HCHOCMb HAYYUMBCA!

—  pazeumv u yenyoumev 3HaAHUs O O0eCAMUYHOU 3ANUCU OeUCMBUMENbHbIX uucel (nepuooudeckue u
Henepuoouieckue opoou,).

HN3MepeHusi, npudInKeHHsl, ONEHKHU
VYyamuiics 6 kjacca Hay4uTCs:

— HWCIONBb30BaThb B XOJI€ pEIICHHS 3a7ad JJEMEHTapHbIe MPEACTABJICHHS, CBS3aHHBIE C

MpUOIMKEHHBIMH 3HAYCHUSMU BETTUYHH.
Yuawuticsa 6 knacca nonyuum 603MOHCHOCMb HAYYUMBCA :

—  NOMAMb, UMO HYUCNOBble OAHHble, KOMOpble UCNONb3YIOMCA Od XAPAKMEPUCMUKU 00beKmos

OKpYJHCauje2o  Mupa, A6IAIMCA  NPEUMYWEeCmE8eHHO NPUOTUNCEHHBIMU, UYMO N0  3aNUCU



NPUOTUNCEHHBIX ZHAUEHUN, COOEPAHCAWUXCA 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MOICHO CYOUMb O
nozpewHocmu NPUOIUIHCEHUSL.

Conep:xxanue y4eOHOro Kypca
S kaace

«HaTtypajibHble 4HCJIa» OCHOBBIBAETCS Ha IOBTOPEHMHU OCHOBHBIX INOHATUNH MaT€MAaTUKH W3
Kypca HayaJbHOW IIKOJIbI, HA (POPMHPOBAHUU TPENCTABICHUI O IEJIOCTHOCTU M HENPEPHIBHOCTH Kypca
MaT€MaTUKN HadajgbHOM MKOJBL. CHUCTEMAaTU3UPYET 3HAHMS O JECATUYHOM CUCTEME HCUUCIECHUS, O
OKpYTJICHUH HATypaJbHOTO YMCIA, O KOOPJIMHATHOM Jiyye, 00 ypaBHEHUSX. BBOJIUT MOHATHE YMCIOBOTO
BBIpQ)KEHUS, OYKBEHHOTO BBIPAXEHHUSI W €r0 YUCIOBOTO 3HAYEHMs. 3aKpervisieT W pa3BUBAET HABBIKU
CJIO)KEHUSI, BBIYMTAHMSA, YMHOXKEHHUS M JIEJCHUs HaTypalbHbIX uucen. [Ipomomkaer  ¢dopmupoBaHue
MPEJICTaBICHUN O IPSIMOM, OTPE3KE, JJIOMaHHOH, JIy4e, MpAMOYyrojbHuKe. DopMUpyeT yMEHUE CPaBHUBATH
OTpPE3KH, HAXOAUTh JIUHBI OTPE3KOB, COCTABIATH (POPMYIIBI IO YCIOBHIO 3aJIaUH.

«OObIKHOBEHHBIE POOU» TIpoJoDKaeT  (HOPMHUPOBAHHME MPEACTAaBICHUNH 00 OOBIKHOBEHHBIX
Ipo0sX, MPAaBUIIBHBIX JPOOSX, O HEMPaBMIBHBIX APOOSX, O CMELIAHHBIX YUCIAX, O KPyre U OKPYKHOCTH, O
HX paauycax M JHaMeTpax. 3aKpeIulsieT U pa3BUBACT HAaBBIKA  OTBICKAHUS YaCTU OT LIEJIOTO W LEJIOro IO
€ro 4YacTH, CJIOXXEHHS M BBIYUTAHHUA OOBIKHOBEHHBIX JApOOEH M  CMEIIaHHBIX YHCEJ, YMHOXEHHEM U
neneHreM OOBIKHOBEHHBIX JIpoOeil Ha HaTypalibHOE YUCIO, NPUMEHEHHE OCHOBHOI'O CBOMCTBa IpoOH s
COKpalleHus Apo0eli U MPUBEJEHHS] K HOBOMY 3HAMEHATEIIIO.

«I'eomeTpuyeckne GUrypbD» BKIOYAEeT B ceOsl GopMUpOBaHUE MPEACTABICHUN O pa3BEpPHYTOM
yrie, o OUCCEKTpHCE yIiia, O TeOMETPUUECKON (PUTYpe TPEYroJbHHK, O PACCTOSHUN MEXIy IBYMs TOUKaMH,
0 PACCTOSIHUM OT TOYKH JI0 MpsiMOil. DOpMUpYET YMEHHE HAXOKIEHUS PACCTOSHUSA MEX]y ABYMsI TOUKaMHU,
MPUMEHSIST MacIITad; MOCTPOCHUS CEPEAMHHOTO MEPIEHJUKYNsApa K OTPE3KY; PEIIEHUS IeOMETPHUUECKHUX
3a/la4 Ha CBOMCTBO OuccekTpuchl yria. [lomoraer oBnajgeTb yMEHHEM CpaBHEHUS M M3MEPEHHUS YIJIOB,
MOCTPOEHHS OMCCEKTPUCHI YIIIa U MOCTPOCHUS Pa3IMUHBIX BUIOB TPEYTrOJbHUKOB. OTpabaThiBaeT HaBBIKU
HAXOXJICHHUS TUIOIIAIM TPEYTrolbHHKA MO (opMmyne, MPUMEHEHUS CBOWCTBA YIJIOB TPEYTOJbHHKA MPH
pelIeHny 3ajjad Ha IOCTPOEHUE TPEYrOJIbHUKA.

Oanoli w3 riaaBHBIX - «J/lecATHYHBIE APOOW», KOTOpas QOPMUPYET  MpPEACTaBICHUE O
JECATUIHON IPOOH, O CTENEHH YHCIa, O MPOLEHTE. 3/1eCh MPOUCXOAUT (HOPMUPOBAHHE YMEHUH UTCHHS U
3aMucH JIECATUYHBIX JApoOel, mepeBoja BETUYMH B JPyrue €IWHUIBI H3MEPEHHUs,  MOJIb30BaThCS
MUKPOKAJIbKYISTOPOM. Y4alllMecs: OBJIAJEBAlOT HAaBbIKAMH YMHOKEHUS, E€JICHUS, CJI0KEHUS Y BbIYMTAHUS
JECATHUYHBIX APOOEii, pelieHne MpuMepoB Ha Bce apudmeTnyeckre AeCcTBUS, pelleHue 3a7a4 Ha POIICHTHI.

Craenyomasa Tema kypca «['eomerpmueckue Teaa», Kotopas (HOpPMHUpPYET NpPEACTABICHHE O
MPSIMOYTOJIBHOM TMapajieNienuresie, O IJIOM@AAN TOBEpXHOCTH, 00 oObeme. OrTpabaThiBaeT yMeHHUE
MIOCTPOCHMSI Pa3BEPTKU MPSMOYTOJIbHOIO Mapajljiesieluneaa, U HaXOXKIEHHs oO0beMa MPSMOYIOJIbHOIO
napajiesIenunea.

Ilocaenneit Temoii kypca sBiasercsi «BBegeHnme B BepoOSITHOCTBY», KOTOpas (QOpMHUpPYET
MIPEICTABICHUE O JOCTOBEPHBIX, HEBO3MOXKHBIX, CITY4alHBIX COOBITHAX. OTpabaThIBACT yMEHUE COCTABISATH
JI€PEBO BO3MOXKHBIX BAPHAHTOB , U PEILIEHUs MPOCTEHIINX KOMONHATOPHBIX 3a7ay.

6 xacc

« PauuonasbHble ymnca ». llenple yncna: monoXuTelbHble, OTpULIATENbHbIE U HYJIb. Moayib
(aOcomoTHas BenuuuHa) yuciaa. CpaBHEHHE palMOHAIBHBIX 4YHcel.  ApupMeTHYecKue IecTBUs ¢
palMoOHaIbHBIMU YUCIAMH. YUCIIOBbIE BBIPAXKEHUS, MOPAJOK NEHCTBUI B HHUX, HCIOJIb30BAaHHE CKOOOK.
3aKoHBI apU(PMETHUECKUX ACHCTBUI: EPEMECTUTEIbHbIN, COYeTaTEIbHBINA, paCTIPeAEeTUTEIbHbIH.

« IIpouentsl ». Haxoxaenue mporeHTa OT 4YMciIa, BEJIUYMHBI MO €€ IMPOLEHTY, MPOLEHTHOTO
OTHOIIECHMA.3a/1a41 C Pa3HBIMHU MPOLEHTHBIMH 0a3aMu. OTHOIIEHUE, BBIPAKEHUE OTHOILICHHS B IPOIICHTAX.
[Iponopuus. [IponopruoHanbHbie ¥ 0OPATHO MPONOPLMOHATIBHBIE BEJIUYUHBIL.

« HarypaabHble unciaa ». JlenumocTs HaTypaibHbIX yucell. [Ipuznaku nenumoctu Ha 2,3,5,9,10.
[Ipocthie U cocTaBHBIC YKclia. Pa3znoskeHre HATypadbHOTO YMCJIa Ha MPOCThie MHOXHUTENIU. Hambombrmmit
o0IIMii euTens M HaUMEHbIIIee 001Iee KpaTHoe.

« Apodm». Apudmernyeckue NEHCTBUS C OOBIKHOBEHHBIMH JAPOOSMHU: CIOKEHUE U BBIYMTAHUE
npobelt ¢ pa3sHBIMH 3HAMEHATENsIMHU (Cilyyau, TpeOyrouue npuMeHeHus anroputMa otbickanust HOK),
YMHOXEHHE U JIeJIeHHe OOBIKHOBEHHBIX ApoOeil. HaxokaeHne yacTu OT LENOro U IeJIOro MO €ro 4acTH B
OJIMH IIPUEM.



« Airedpanyeckue aApodu ». bykBeHHbIE BbIpakeHUs (BBIPAXKEHHs C IEepeMeHHbIMU). UnciaoBoe
3HaueHue OYKBEHHOTO BbIpaxKeHHs. PaBeHCTBO OyKBEHHBIX BBIpAKEHHMH. YIPOLIEHHE BBIPAKEHUH,
packpbITHe CKOOOK (IpocTeiiine ciydau). AJNTOPUTM pELICHHS YpPaBHEHUS MEPEHOCOM CJaraeMbIX W3
OJIHOI yYacTu ypaBHEHHs B Apyryro. PerieHue TEKCTOBBIX 3ajad anreOpanyeckuM METOJIOM (BbLAENICHHE
TPEX 3TAIOB MAaTEMATHUECKOr0 MoenupoBanys). OTHomeHus. [IponopoHanbHOCTh BEIUYMH.

« Koopaunatsl ». Koopaunarnas npsmas. U3o0pakeHue ducesn TOUkaMu KOOPIUHATHON TIPSMOiA.
I'eomeTrpuueckuii cMbICI MOAYNA uucia. YUCIIOBbIE NMPOMEXKYTKH: HMHTEPBAJ, OTpPE30K, ayd. Dopmyiia
pacCTOSIHUA MEXAY TOYKaMU KOOPJAMHATHOM MPSIMOM.

JlexapTOBbI KOOPAMHATHI HA TUIOCKOCTH; KOOPINHATHI TOUKH.

« 'eomeTpuyeckue ¢urypol U Tejaa, CHMMeETpHsi HAa IUIOCKOCTH ».IleHTpanbHas W oceBas
cummetpus. [lapanmnensHocTs npsimbix. OkpykHOCTh M Kpyr. Yucno n. JlnuHa oxpyxHoctu. Ilnomans
kpyra.Harnsauele npeacraBnenus o mape, chepe. @opMyinbl IIIOMAIN MOBEPXHOCTH cepbl U o0beMa
mapa.

« IlepBble mpeacraBieHUsi 0 BEPOATHOCTH ». YHCIO BCEX BO3MOXKHBIX HMCXOJOB, MPABUIIO
npousBefieHus. brnaromnpuatHele W HeOnarompusTHble HcXonabl. Iloacder BEpOSTHOCTH COOBITHA B
MPOCTEUIIINX CIydasiX.

TemaTnuyeckoe NJIAHNPOBAHHE C YKA3aHHEM KOJIUYECTBA YaCOB, OTBOAUMbIX HA OCBOEHHE KAKI0i
TeMBbI, ¢ ONpe/ieIeHHEeM OCHOBHBIX BH/I0B Y4€OHOI 1eITeJIbHOCTH 00y 4al0IIuXCS.
5 kjaacce

Tema
Neri/mm Buaml 1eITeJIbHOCTH Y4AIIMXCH
HatypaabHble uynciia 20
1 IToBTOpeHue u3yueHHoro B 4 kiacce. Psag OnuchIBalOT CBOMCTBA HATYPATIBHOTO Psfa.
HaTypalbHbBIX YUCEN UWTaroT U 3anMChIBAIOT HATypaJIbHBIE YHCIIA,
2 [ToBTOpeHne m3yueHHoro B 4 knacce. Psg q)c PABHHBAIOT H YHOPALOTHMBAIOT MX.
OpPMYJIUPYIOT IpaBWiIa 3allUCU YUCIOBBIX U
HaTYpabHRIX HHCCT OYKBCHHBIX BBIPRKCHHH, MOPSIOK AEHCTBUI
3 Hudpsr. [Jecarnunas 3anmuch HaTypaIbHBIX IIPY BBINOJIHEHUH BBIYUCIIEHHH.
Yrcel. MIpaBUJIA TIEPEBOJIA OJJHUX BEIUUUH B APYTHE.
OcCyIIecTBISIIOT NEPeBO/ BEIMUUH, BBIOJIHSIIOT
JEUCTBHA C UMEHHBIMU BEITMYUHAMH, IPUBOIST
4 Hudpsr. [ecarnunas 3anmuch HaTypalbHBIX MpHMEpB, HOPMYITHDYIOT BEIBOJIEL.
ucer. DopMynuUpyIOT MOHATHE YPABHEHHS, CHOCOOBI
5 Otpesok. [InuHa oTpeska. PeILICHHS YPaBHCHHIL.
Yuarcs peuatb yYpaBHCHHUA IMOBBIIICHHOTO
6-7 | Otpesok. Jimuna otpeska. YPOBHS CIIOKHOCTH, COCTABJIAIOT YpaBHEHHS.
8 IInockocts. Ipsamast. Jya Cocrapnsror YHCIIOBBIE M OyKBEHHBIE
BBIDAKCHUSI 10 YCIOBHIO 3ajaud. Pemaror
YpaBHEHHsT Ha OCHOBaHUM 3aBHCHUMOCTEH
MEXAY KOMIIOHEHTaMHU [IEHCTBUM CIIOKEHUS
1 BBIYMTAHUS. PenraioT TEKCTOBBIE 3a/1audl C
MIOMOLIBIO COCTABJICHUS YPaBHEHUI
9 IInockocts. Ipsmas. JIyd. Pacno3znator Ha d4epTrekax, pHUCYHKax, B
10-11 | Tlnockocts. [psmast. JIyu. OKPYHAIOMIEM MHPE OTPESOK, TPAMYIO, J1yd,
mwiockocTs. IlpuBomaT mnpumepsl Mojenei
12-14 | llkana. ITHX QUTYD.
KoopaunaTHbIi 1y4d W3mepstor  amuHBI - oTpe3koB.  CtposT
- OTpe3KM 3aJaHHOM J[UIMHBIL. Pemaror 3amauun
15 Ilxana. KoopAMHATHBIA 1Tyd. Ha HaxOXKJEHWE JUIMH OTPE3KOB. BrIpaxkaror
16-17 | CpaBHeHHE HATYPAITBHBIX YUCEIL. ONHM  CIMHHLBL  [UIMH  HCpe3  ApYrHe.
[TpuBosT pUMepsl NPUOOPOB CO IIKAJIAMHU.
18 CpaBHeHHE HATypalbHBIX YHUCEIL. CTposIT Ha KOOPAMHATHOM JTy4de TOUKY C
19 IMonroroBka K KOHTPOJBHOW padore.. SWIAHHOM KOOP/IHATOM, OTIPECIIIOT
KOOpAWHATy TOUKH , COCTABJIAIOT aJlTOPUTMBEI,
20 Konrtposabnas padora Ne 1 mo teme 3aIUCHIBAIOT KOOPAMHATHI TOUCK, PadOTAIOT T10
«HarypajabHble 4ynciaay. 3aJJaHHOMY aJI'OPUTMY, BBITIOJIHSIOT |




0(OPMIISIOT TECTOBBIC 33/IaHHSI.

CBOOOJTHO MTPUMEHSIFOT 3HAHHS U HABBIKU O
YHCIIOBBIX BBIPAXKCHHSIX, TEOMETPUUECKHUX
¢urypax u KoopauHaTHOM Jyde. PemaroT 3amaq
Pa3sITUYIHBIMU cTiocoOaMu

CJj10:keHMe M BHIYUTAHHE
HATYPaJIBHBIX YHCe]T

33

21 Pabora Han ommOkamu. CroxxeHue DopMHUPYIOT CBOICTBA CIIOKEHUS ¥ BBIYUTAHUS
HaTypaJIbHBIX YHCEIL. HaTypaJbHBIX YHCEJ, 3alIMCHIBAIOT STH CBOICTBA
. B Buze hopmyin
22 CBONCTBa CIIOXKECHHUS. dopuy
YMeI0T IPOM3BOAUTE OKPYIJICHHE 1O JIE0O0T0
23 Crnoxxenue HatypaidbHbIX unces. CBoiicTBa paspsja, yMEIOT pelIaTh 3aa4 Ha COCTAaBICHUE
CIIOXKEHHSI. BBIP@)XEHHUI U IPONU3BOAAT BEIYHUCICHUS B
24 C Croi NPUMEPHBIX 3HAUYCHUSX, IOHUMAIOT BCE
JIOXKEHUE HaTypasbHBIX uucen. CBolicTBa pA3PSTHBIE S/MHHIE JICCATHIHBIX APOGEH,
CITOKCHMA. IpaBmIa OKPYIIICHHS 0 33IaHHOTO pa3psza.
25 Brrunranne HaTypalbHBIX YUCET
26 CBOMCTBO BBIYMTAHHUS .
27 | CBOMCTBO BBIYMTAHUS CYMMBI W3 YHCJIa
n 4ucjia U3 CyMMBI.
28 Borunrtanue.. CBolicTBa BBIUMTAHUS.
29 YucioBble U OYKBEHHBIE BHIPAKECHUSL.
30 ®opmyner. Popmyna MyTH.
31 CocTaBiieHHE BBIpOKCHUH K 3a7adaM.
32 IMoaroToBKa K KOHTpPOJILHOW paboTe.
33 Konrtposabsnasi padora Ne 2 mo Teme «
Cil0:keHHe M BBIYMTAHHE HATYPAJbHBIX
qHCce».
34 VYpaBHeHnue. Pemienue ypaBHEHUH. Pewaror YpaBHEHUS Ha OCHOBaHUU
3aBUCHMOCTEH MEXIY KOMIIOHCHTaMH
35 YpaBHEHHE cO CKOOKAaMH W WX pCIICHHE. . .
JICUCTBUHN CIIOXKEHHsT M BbIYMTaHUs. Pemiaror
36 Penrenue 3a1a4 ¢ NOMOIIBIO YPaBHEHUIA. TEKCTOBBIC 3aJIa4d C TOMOLIBIO COCTABJICHUS
YpaBHEHUH.
37 VYroi. O603HaYeHUE YIIIOB
38 Buccekrpuca yria.
39 Bunpt yrios.
40 Buapr yrios. HmeroT npeacraBiieHHe O TPEYroJIbHUKE, O
Q3JIMYHBIX BU/IAX TPEYTOJIBHUKOB.
41 Msmepenue yrios. Tpancnoptup. P peyr
3anKChIBAIOT U HAXOAUTD IIEPUMETPBI BCEX
42 Pewenue 3amay no teme «YTIbI». BUJIOB TPEYTrOJIbHUKOB, (QOPMYIIUPYIOT TEOpeMy
43 M P 0 CyMMe YIJIOB TPEYroJbHUKA
HOTOYTONBHHKY. PaBHEIC UIypEI HmeroT npeacraBieHue O IJI0MAaaAn
44 MsuoroyronsHukd. PaBHble (urypsl. TpCYroJbHUKA, pPABHOCTOPOHHEM H
paBHOOEIPEHHOM TPEYTOJIbHHUKE, IIPOBOJIST B
45 Tpeyronbhuk. J1060M TPEYroJbHUKE BBICOTY, HAXOIAT
46 Bunsl TpeyrojabHHUKOB. TUTOMIa TPEYTOJIbHIKOB.
NwmeroT npeacTaBieHne 0 CBOWCTBE YIJIOB
47 Pemenne 3amay no teme «TpeyroabHUK» TpeyroNbHUKA.
48-49 | TIpsmoyroasHuK W3MepstoT Yriibl TPEyroibHUKOB, HAXOIST
TPETUM Yoy TPEYrOJIbHUKA
50-51 | Ocp cummerpuu (Urypsl.
52 Pemenue 3amau mo teme
«IIpAMOYTrOJIBHUKY
53 KonrpoabHnas pa6ora Ne 3 mo Teme «YrJbl.

MHOFO)’FOJ’IBHHKI/I».




YMHOKeHUe H [JeeHHne
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54 YmHoxeHne. CBOWCTBA YMHOKEHHS. Haxozmar ¢ momompsio GpopMysT HepuMeTphl
N NpsSMOYTOJIHHKA W KBazapara. Pemaror 3aga4un
55 [lepemecTuTenbHOE CBOWCTBO YMHOKCHHSL
Ha HaxOXJEHHE MEPHUMETPOB
56 Pewenue 3amay mo teme «YMHOXKEHHE». IPSIMOYTOJIbHUKA M KBAJ[PATa, IPajlyCHOU MEpPbI
57 v - yrioB. ONUCHIBAIOT CBONCTBA
MHOXKEHHE M €ro CBOWCTBa. [IPAMOYTOTHHKA.
58 CoueraTenbHOE CBOHCTBO yMHOKeHHs. Pemenye | CTPOSIT JIOTHYECKYIO LEMOYKY PACCYKICHHI,
3amad. COTOCTaBISIIOT ~ MOJNY4eHHBIH  pe3ynbTar C
" YCJIOBHEM 3aJadM.
59 PacnipenenurennsHOe CBOWCTBO YMHOMKEHHUSL. Pacrio3HatoT GUryphI, HMEIOLIHE 0Ch
60 IIpuMeHeHHe CBOWMCTB YMHOMXEHHS. cammeTprn. Haxonat niowanu
NPSIMOYTOJIbHAKA M KBajpaTra C IMOMOIIBIO
61 CBoiicTBa yMHOXCHHSL. thopmyn. BeipakaloT OJHM €IUHUIIBI TUIOIMIAAN
. yepes ne. dopmupyroT noHsTHE
62 | JleneHue M ero CBOWCTBA. PE3 IPYrue. “POPMHUPYIO
MaTeMaTH4eCKON MOJIEIH, 3HAIOT O TPaBHiIax
63 CBolicTBa OEeJIEHUS. npeoOpa3oBaHUsl BRIPAXKEHHUH, 0 3aKOHAX
apu(METHUCCKUX TCHCTBHIA.
64 | Pemenne ypaBHEHUH Ha JeJICHUE. VMEIOT paciiupsTh 3HaHUS O IPEOOPa30BAHIH
. BBIP@KEHUI, O COCTaBJICHUH MaTeMaTHYeCKOMH
65 Pemrenne 3amad ¢ MOMOIIBIO YpaBHEHUIA. .
MOJIETIN AaHHOM CUTYyaIll1, CAMOCTOSITEIBEHO
66 PemieHue 3amad ¢ MOMOIIBIO YPABHEHHHA. BBIOMpATh PALMOHAIBHBIN CIIOCO0 pereHusI.
YMeT 00BSACHATH XapakTep CBOEW OIIUOKH,
pemiate NOJOOHBIE 33JaHUS W TPUIYMBIBATH
CBOM BapHaHT 3aaHUs
67 JeneHre M ero cBOWcCTBa.
68 JeneHue ¢ 0CTaTKOM
69 HaxoxneHne NeauMoro mpu JeNeHuu C
ocraTkoM. JleneHne ¢ ocTaTkoM.
70 Crenenp 4ncna
71 Ksampar u xy6 umcna.
72 [MoaroToBKa K KOHTPOJIEHOW paboTe.
73 KounrposabHasi pabora Ne 4 no Teme
«YMHOKeHHe W JeJieHHe HATYPaJbHBIX
qucea».
74 IMnomamu duryp.
Pacnio3Haror Ha 4epTexax M PUCYHKax
75 [Tnomans mpsAMOYroJIbHUKA. 8 Hep PHCyH
MIPSAMOYTOJIBHBIH MapauleNenume],
76 Enunuusl u3mepenus mioiuanei. [lepeson pacmo3HarT B OKpY»XalollleM MUPE MOJIEIH
eIMHULI. atux (uryp. M3o0paxarmoT pa3BEPTKH
77 P - MIPSMOYTOJIFHOTO TIapajiesenuIe/ia
emeHne 3anad no teme «llmomagsby Haxonst OGBEMBI HIPAMOYTOJTBHOTO
78 IIpssMOyronpHBINA NapauIeaenIUIe. napajulelienune]a 4 Kyba ¢ IOMOLIBIO
- ¢dbopmyit. BeipakaroT OJHU €AMHHUIBI 00BEMA
79 Mupamuna. Pa3zeéprka mmpaMumpl. yepes Apyre.
[Inomane MOBEPXHOCTH MHPSMOYTOIBHOTO
80 napajuieNenumnesa.
81 OOBEM NPSIMOYTOJILHOTO Mapauiesenunesaa
82 OO0BEM NPSIMOYTOJILHOIO Hapajielenuiesa.
83 Pa3Béprka MpSIMOYroJILHOTO MapauiesIenue/a.
84 Pemenne 3amay nmo teme «OO0beM
NPSMOYTOJIBHOTO MTapaJuIeIeUIea
85 KoMmOuHaTOpHEIEC 3a1249H. [IpencTaBusioT U pemaroT 3a1a9u O
JIOCTOBEPHBIX, HEBO3MOXHBIX U CITy4aifHbIX
86 KomOunaropusie 3amaun. Meron nepebopa. PHBIX, o




87-88

Komb6unatopabie 3amaun. JlepeBO BapHaHTOB.

COOBITHSIX, O BCEBO3MOYKHBIX KOMOMHAIINSX, O
JIepeBEe BO3MOKHBIX BApUAHTOB

89 Pemenne xomOmnHaTopHbIX 3amad. [loaroroBka PeIIAKoT MPOCTEHIie KOMOUHATOPHBIC 331a4H,
K KOHTPOIbHOI pabore. PaccMaTpHBAIOT JIEPEBO BO3MOMKHBIX BAPHAHTOB
90 KourpoabHas padora Ne 5 mo Teme
«[lnomwaan u 00bEMBD)
OOBIKHOBEHHBIE IPOOH 18
91 PaGora Hax ommOkamu. Pacrno3HatoT 0OBIKHOBEHHYIO JpO0B,
BIKHOBCHHBIE JPOOH. NpaBWJIbHBIC M HETIPaBIIbHBIE IpOoOH
06 0 ou,
CMEIIaHHbIe uucna. YNTAlT M 3aluCHIBAIOT
92 Haxoxnenne npobu oT yucra..
OOBIKHOBCHHBIC IPOOH, CMELIaHHBIE YHCIIA.
93 HaxoxeHue 4MCiIa 10 3HAYCHHIO IPOOH. CpaBHHMBAIOT OOBIKHOBEHHBIE IPOOH C
4 P 06 paBHBIMU 3HaMeHaTelsiMH. CKIIaABIBAIOT U
em6eHHe 3a7aq 1o TeME «JOBIKHOBCHHEIC BBIYMTAIOT OOBIKHOBEHHBIE JIPOOM C PaBHBIMU
ApOOHD. 3HaMeHartessMu. [IpeoGpa3oBbiBatoT
95 [IpaBuibHBIE U HETIPaBIIIBHBIE IPOOH. HENPABHUIBHYIO APO0b B CMEIIAHHOE YUCIIO,
- CMELIaHHOE YUCIIO B HENPABUIBHYIO JPOOb.
96 CpasHenne jpobei. IIpUMEHSAIOT IPABUIIO 3ANUCHIBATEL PE3YILTAT
97 CpaBHeHHe Ipo6eid. JICTICHUs] JIByX HATypajbHbIX YHCEN B BHUJIE
OOBIKHOBEHHOM Jpo0H.
98 Croxenne 1poGeii ¢ OMHAKOBBIMH [TpUMEHSIOT MPaBUIO YMHOXKEHHS U JCTICHUS
SHaMCHATCIAMH Jpo0eii Ha HATYPAIbHOE YHCII0, YMEHBIIATh U
99 Bhiuntanue ApoGeii ¢ OIHHAKOBBIMH YBEJIMYMBATH OOBIKHOBEHHBIE Tpodu Ha 10,
3HAMEHATCIISIMI CBOOOJHO PEIIAIOT 3aJa41 Ha BCe
apudmeTHuecKue AHCTBUSA ¢ APOOSIMHU.
100 Jpobu u feneHne HaTypaIbHbIX YHCEl
101 CMeIIAHHbIC YHCIA OOBACHSIIOT XapaKTep CBOCH OMIMOKH, PEIIaoT
NOJJOOHBIE 3a/JaHUs M TIPULYMBIBAIOT CBOH
102 Beinenenne nenoi 4actd M3 HENPaBUIBHOU BapHaHT 3a/IaHU, TUIAHUPYIOT ¥ OCYIIECTBIIIOT
JIpoOH. ITOPUTMHUYECKYIO JIESITENBHOCTD,
ACIIHPSIIOT U 0000IIAIOT 3HAHUS O PA3TUIHBIX
103 [IpeoOpa3oBanre CMEIIAHHOTO YHCIA B P P Hl p
JEUCTBHAX C IPOOSMH, CAaMOCTOSITEIEHO
HETIPaBUJIBHYIO JPOOb. .
BBIOMPAIOT PAllMOHANBHBIN CIIOCO0 pelieHus
104 CrnoxxeHHe CMEUIaHHBIX YHCEIL..
105 BrlunTanue cMEIIaHHBIX YHCEN.
106- | JleficTBHS CO CMEIIAHHBIMH YHCIIAMH.
107
108 [MoaroToBKa K KOHTPOJBEHOU padoTe.
109 Kontpoabuas padora Ne 6 mo teme
«OO0BbIKHOBEHHBIE APOO».
JecsiTuuHbIE IPOOH 48
110 PaGora nan ommbkamu. Jdecaruynsie ApoOH. Pacno3HarT, YHTAIOT U 3alIUCLIBAIOT
b
JecsTHYHbIe 1poou. HaspIBatoT pa3psamsl
111 Hecsatuanbie poOwH. P pasp
JICCSITUYHBIX 3HAKOB B 3aITHCH JECATHYHBIX
112 | 3amuch CMENIAHHOTO YHCHA JAECATHYHON npoGeii. CpaBHUBAKOT IECATHYHBIE APOOH.
JpoObIO. OKpYTISIOT NIECSITUYHBIE APOOH U
HaTypaJbHbIe YWCIa. BBIMOJIHAIOT NPUKHIKY
113 - N 5 pE3yAbTaTOB BBIYMCIICHUH. BbImonHsoT
gpeBoz[ ACCATHIHOM ZpOOH B apu(pMeTHYecKie NEeHCTBUS HaJl NECATHYHBIMU
OOBIKHOBCHHYIO. npobamu. Haxomsr cpenHee apudmernyeckoe
114 CpaBHEHHUE IECATHYHBIX APOOEH HECKOJIbKHX uncell. [IpHBOAST HpuMepbl
N CpPEeHUX 3HAYEHUH BEIUYMHBL. Pa3biCHAIOT 4TO
115 CpaBHeHHE JECATHIHBIX APOOCH. TaKoe «OJUH IPOLEHT». IIpeacTaBisaioT
116 | CpaBHeHHE JeCATUYHBIX APOOEH. TMPOLCHTBI B BHJC JCCATHYHBIX ApOOCH H
JeCSTUYHBIE APOOW B BUJE HPOILICHTOB.
117 Oxpyrienue vucern. HaxonsT npoueHT OT Yncia U YUCio Mo ero
118 | Okpyrienue 4Ymcel. TPOHCHTAM.
Pemator 3amauu ¢ MCIOIB30BaHNEM MIPOLICHTOB
119 Oxpyrnenne uucen. [Ipuxumku.




120

Crnoxenne NeCITHYHBIX ApoOeit

MPaKTHYECKOTO coaepkanus. Pemmaror 3agaun
Ha HAXOJKJIEHHUE YHCIIA [0 MPOIEHTY U MPOIIEHTa

121 Brrunranue AeCATHYHBIX APOOCH.
OT YHCIIa.
122 CHoXKeHne M BBIYMTAHHE IECITHYHBIX
Ipooeit.
123 Pemienune 3agauy Ha TeyeHUeE.
124 [MonroroBka K KOHTPOJILHOM pabore.
125 KonTponbHas padora Ne 7 mo teme
«CnoskeHue ¥ BbIYHTAHHE JECATHYHBIX
pooein».
126 YMHOKEHHE IECATHYHBIX Ipo0eit
127 YMHOXEHHE NIECITUIHON IpoOu Ha
10,100,1000 u T.1.
128 YMHOKEHHE JECATUYHOW NpoOu Ha
0,1;0,01;0,001 u T.m.
129 YMHOXECHHUE JECATUYHBIX IPOOEH.
130 Pemenne 3amay o teMme «YMHOMXKEHUE
JECATUYHBIX TIPOOCH».
131 Pemrenune 3agau mo teme «YMHOXKEHHE
JNECATUIHBIX TPOOeii».
132 Pemenne 3agau mo teMe «YMHOKEHHE
JIECATUYHBIX APOOEi».
133 JleneHue NeCATHYHBIX IpoOei
134 Henenne pecstuaHOW npodbu wa 10,100, 1000
U T.0.
135 Henenue pecstuunoit npobu Ha 0,1;0,01;
0,001 u T. .
136 Jenenne AecATHYHBIX APOOECH.
137 Pemrenune 3amau mo teme «/leneHue
JNECATUYIHBIX TIPOOei.
138 Pemenue 3amau mo teme «/leneHue
JNECATUIHBIX TPOOeii».
139 [MoaroToBKa K KOHTPOJIEHOW paboTe.
140 KonTponbHas padora Ne 8 mo Teme
«YMHOKeHHE W JejieHHe JeCATHYHBIX
apooein».
141 INorTopenue. OObIkHOBeHHBIe npodu. Cpennee | Haxomar cpenmHee apudmernueckoe
apudmMeTHIecKoe. HECKOJIbKHX uucell. [IpuBosT mpuMeps
CPEIHUX 3HAYCHUH BEIMYHUHEL Pa3bsICHIIOT 4TO
142 [ToBTopenne «OOBIKHOBEHHBIE
TaKO€ «OJHH MPOIEHT». IlpencraBusior
npo6u».CpeiHee 3HAYEHHE BEIUYHMHBI. N
MPOIICHTHl B BHJC JCCATHYHBIX APOOCH U
143 [oBTopenune. CrnoxeHne AeCATHIHBIX APOOCH. JIeCSTUYHBIE JAPOOM B BHUJIE IPOLIEHTOB.
CpemHsisi CKOpPOCTh JIBHKCHUSL. Haxomsat mporeHT oT 9nciia 1 9rcio 1Mo ero
144 - B et MPOIICHTAM.
HOBTOPeHHe' BIMUTAHAC JCCATHIHBIX APOOCH. | poiyaror 3amaun ¢ nemoas3oBaHmeM MPOLICHTOB
OHATHC MPOLCHTA. MPAKTUYECKOTO cojiepkanus. Pemraror 3anaun
145 IlepeBoa aecATHYHOW APOOHM B MPOICHTH U Ha HaXOXACHUC THUCJIA TIO TIPOLCHTY W MPOICHTA
Ha000POT.. OT 4Jucia.
146 [HoBTopenune. OKkpyriaeHne ASCATHIHBIX
npobeit. HaxoxaeHre MpOLEHTOB OT YHCIIA.
147 [ToBTOpEeHNE. YMHOXKEHNE IECATUYHBIX JIPOOeH.
Pemmenue 3amad Ha TPOILICHTHI.
148 [oBTOpeHue. JlencHue NECATHYHBIX APOOCH.




HaxosxaeHne 4rciia o ero mpoueHTam
149 Haxosxnenue yucia no ero npoueHTam.
150 IToBTOpenue. [lecatuunslie apobu. Pemenue
3a7a4 Ha IPOLCHTEHL
151 IToBTOpenue. ®opmynsl. Pemenne 3agau Ha
HPOLICHTBI.
152 ITosTopenne. CBolicTBa crnoxeHus. Pemenue
3a7a4 Ha TIPOICHTHI.
153 [ToTopenue. IIponentsr. Ilogroroska k
KOHTPOJIEHOH paboTe.
154 KonTponbnas padora Ne 9 mo teme
«IIpoueHTHD)
155 JdpyXuM ¢ KOMITBIOTEPOM (IIPOEKT)
156 Pemenne 3amay ¢ moMmoIso0
IloBTOpECHHE
P 19
157 [oBTopenue. CiioxkeHne M BBIYMTAHUE BrinosnHsroT J1100bIe ASHCTBUS € YUCIaMU:
HaTypaJbHBIX YHCEI HaTypaJbHBIMU U APOOHBIMHU,
N OO600IIAIOT ¥ CHCTEMATH3UPYIOT 3HAHUS 110
158 [HoBTOpenne. CBOMCTBa CIOXKEHHUS H pYIo
OCHOBHBIM T€MaM 5 KJ1acca, peraroT 3a/1a41
BBIUYUTAHMSL .
MOBBIICHHOH CIIOKHOCTH.
159 IToBropenue. Yrubl. Bunel yrios. 3mepenue
YTIIOB.
160 IToBTOpenue. TpeyroabHUK U MPSIMOYTOJBbHHUK.
161 IToBTOpenue .Pemenue ypaBHeHUil.
162 [oBTropenue. YMHOXKEHUE W JIENICHUE
HaTypaJIbHbIX YHCEI
163 [oBropenne. Ctenenp uucia. Kagpar u kyo
EUER
164 [Inomans npsMOyroibHUKA.
OOBEM MpPSIMOYTOJILHOTO Mapaliesenuie/a.
165 HroroBast pabora Ha NPOMEXKYTOUYHOM
aTTEeCTALNH.
166 OOBIKHOBEHHbIE JPOOU
JeiicTBusi ¢ OOBIKHOBEHHBIMHU IIPOOSMHU.
167 [HoBTOpenue .CMemIanHbe YUCTA.
168 [HoBTOpenue. Pemenne 3amad Ha OpoOwH.
169 IMorTOpenue. [lecaTuaHbie apoOH
170 IToBTOpeHue. JIelcTBUS ¢ JAeCATUYHBIMU
IpOOSIMU.
171 IToBTOpenue .OkpyriaeHue AECATUUHBIX
Ipo0eii.
172 [osTopenne. [Iporentsr. Pemenne 3amad.
173 IToBTOpenue .Pemenue 3amau Ha NOPOLEHTHI.
174 IloBTOpenue .Pemenne 3aiay Ha MPOLICHTHI.
175 HroroBoe mosropenue. OO0OMIaONMiA ypoxK.

6 KJacc




Neypoka | Conep:xanme MaTepuasa

Buabl aesiTeJIbHOCTH YUYCHHUKA

JeanMocTh HaTypaabHbIX uyncel (17 yacoB)

1-2 JlenuTenu u KpaTHbIe Dopmynuposams ONIPEEICHUS TTOHATUI:

3-5 Ipusnaku nemumoctr Ha 10, Ha S v Ha 2 JeUTeNh, KpaTHOE, TPOCTOE YUCIIO, COCTABHOE

6-8 [pusnaku nenmumocTr Ha 9 v Ha 3 YUCII0, OOIIUI AeIUTE b, HAHOOILIIHI OO
9-10 IIpocThie 1 COCTaBHBIC YUCIIA JIETUTENh, B3AUMHO MPOCThIE YUCIIa, 00IIee

11 Bxonnas KOHTpOJIbHAs paﬁOTa KpaTHOEC, HAUMEHBIICC 06mee KpaTHOC U
12-13 Hau6opimmii o61umii 1eauTenb MIPU3HAKU JIETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha
14-16 Hanmenbmiee obliee KpaTHOE 10.

17 KouTpoubhas paGota Ne 1 Onuceieamsb TpaBUIIa HAXOKEHUS HAHOOIBLIETO
o6mero aemutens (HOJI), HanuMmeHbIEro ooIiero
kparHoro (HOK) Heckonbkux yncen,
pa3oKeHus HaTypaJbHOTO YKCIIa Ha MIPOCTHIe
MHOKHUTEITN

O0bikHOBeHHBbIE 1poOu (38 yacoB)
18-19 OCHOBHOE CBOMCTBO JIpoOu
20-22 Coxpatenue apooeit
23-24 [TpuBenenue n1podeii K 00meMy 3HaMEHATEINIO.
25-26 CpaBHeHue Jipobeit
27-29 Crnoxenue npobeit .
30-31 Buluntanne apo6eii Dopmynuposams OMpeieNeH M MOATH:

32 KoHTpoubHas pabota Ne 2 HecoKpaTHMas IpoOk, 0OIITHI 3HAMEHATENb ABYX
33-35 VMHOXeHHE Apobeii npo0eid, B3AHMHO oOparHeie yncna. [[puMeHsTh
36-37 CrolicTaa yMHOXKCHWA OCHOBHOE CBOFICTBO JpOOH ISl COKpaIeHUs
38-40 Haxoxnenue n1poOu ot uncna ApoGeit. IIpusomuts, ApoGu K HoBoMy

a1 KoHTposbHas paboTa Ne 3 3HaMeHaTenro. CpaBHUBATh o6LIKHOBeHH1:1e
Ipobu. BrmonHsTh apupmMeTHndecKne AeHCTBHS

42 Bsanmno O6paTEH’Ie amcna HaJ 0OBIKHOBEHHBIMH JIPOOSIMHU.

43-45 I[eneane Jpobeit HaxoauTe 1po6b OT YKCIIa ¥ YUCIIO 110
46-471 CoiCTBa JENeHH 3aJJaHHOMY 3HaYCHHIO €T0 APOOH.
48-50 HaxosxieHre 4nciia o 3Ha4eHUI0 ero qpoou TIpeoGpasoBIBaTL OGLIKHOBEHHBIC APOGH B

51 IIpeoOpa3oBaHne OOBIKHOBEHHBIX IPOOEH B necsTianble. HaX0MuTh IecsSTHIHOe

JACCATHIHBIC npuOIMKeHNe OOBIKHOBEHHOM Ipo0Ou
52 beckoHeuHble NEPUOANUECKUE JECITUUHBIE
Jipobu
53-54 JlecstnaHoe npuOIMKeHne 0OBIKHOBEHHON
Jpobu
55 KontponwsHas pabota Ned
OTtHomenuss u nponopuuu (28 yacon)
56-57 OTHOIIeHUs Dopmynuposams OTIpeNICIICHIUS TIOHATHH:
58-60 [Tponoprmn OTHOIIIEHHE, TPOTIOPIIHSL, IIPOIICHTHOE
61-62 OcHOBHOE CBOICTBO NPONOPLUH OTHOUIEHHUE JABYX YHCEII, IPSIMO
63-65 [Tpo1leHTHO® OTHOIIIEHHE JIBYX YHCEI MIPOTIIOPIHOHAIBHBIE ¥ 00paTHO

66 KonTposbHas pabota Ne 5 MPOMOPIIMOHATIFHBIC BETHUUHBL. [[pUMEHATH

67-68 TIpsiMasi 1 0GpaTHAs! IPOTIOPIIHOHATBHBIC OCHOBHOE CBOHCTBO OTHOIICHHUS 1 OCHOBHOE

3aBHCHMOCTH CBO¥CTBO mponopiuu. [IpHBOUTE IPUMEPHI U
69_70 I[GHGHI/IC Ypclia B JAHHOM OTHOIIIEHUH ONHKCHIBATh CBOMCTBA BCJIMYUH, HAXOJAIIUXCS B
71-72 OKPY/KHOCTb  KPYyT MPsIMOI 1 00PaTHON MPOTIO PIUOHATEHBIX
73_75 I[J'H/IHa OKDPY/KHOCTH. HJ'IOH.[a,Z[B Kpyra 3aBUCUMOCTAX. HaXO[lI/lTI) MIPOUCHTHOC

76 L[HAHEp, KOHYC, mIap OTHOIIIEHHE JBYX YHCelN. J[eNuTh 9nciio Ha
77-79 Jlvarpammst MPOTIOPIIMOHANBHBIE YaCTH.

80-82 CrnyuaiiHbie coObITHS. BeposaTHOCTh cirydaitHOTO 3an£tc1;zgamb € IOMOIIIBI0 GYKB OCHOBHEIC
cobITHS CBOHCTBa IpoOH, OTHOIICHHUS, TPOTIOPLIHH.

83 KoHTposbHas paGota Ne6 Ananuzuposams WHPOPMAIIHIO, TPEACTABIECHHYIO

B BUJIE CTOJIOYATHIX U KPYTOBBIX AUATPAMM.
[IpencraisiTe HHGOPMALIUIO B BHIE CTOJIOUATHIX
U KPYTOBBIX JHAarpaMM.

Ipueooums puMepbI CIy9aiiHBIX COOBITHI.
HaxomuTh BEpOSTHOCTD CIIy4aiiHOTO COOBITHS B
OTIBITax

C PaBHOBO3MOJKHBIMHU HCXOaMHU.

Pacnosznasamsv Ha depTexax U pUCyHKaX
OKPY)KHOCTh, KPYT, IIWJIMHIP, KOHYC, chepy, map
U MX JJIEMEHThI. Pacro3HaBaTh B OKpy»KarolieM
Mupe MoJienu 3TuX ¢uryp. CTpOHUTE C MOMOIIBIO




LUPKYJS OKPYKHOCTb 33JJaHHOTO pajuyca.
N3o6pakats pa3BEPTKH IIUTMHAPA U KOHYCA.
HassiBaTh npnbmmxEHHOE 3HAYEHHE YUCTIA.
Haxomuts ¢ nomomipto Gopmy1 AIHHY
OKPYKHOCTH, TUIOIIA b Kpyra

Panuonannb

Hble YHCJIa U AeiicTBus Haa HuMH (72 yaca)

84-85

IMonoxutenpHbIE
U OTPULIATEIJILHBIE YUCIIA

TIpusooums npuMepbI HCIIOJIB30BAHMS
MOJIOKUTETBHBIX M OTPUIIATENbHBIX YHCEI.

86- | KoopnunarHas npsiMas DopMynmupoBaTh ONpeaeneHNne KOOPANHATHON
88 npsMoil. CTpouTh Ha KOOPAMHATHOM NPSMOM
89-90 emnpre gncna. TOYKY C 33JJaHHON KOOPAMHATOH, OTIPEENIATh
PanyoHanbHble yncia KOOPJIMHATY TOUKH. Xapaxkmepuzosams
91-93 Moayib yucia MHOKECTBO LeTBIX yncen. OObsICHATH ITOHITHE
94-97 CpaBHeHHe 4Hce MHO’KECTBA PALIMOHATIBHBIX
08 KontposbHas paGota Ne 7 yucen. Popmyauposams ONpPENeIeHUE MOLYIIL
99-102 C1107K€eHUE PALMOHAIBHBIX YHCEl yucna. Haxoaute Moayinp uncia. Cpasnusams
103-104 CBOICTBA CIIOKEHUS PAMOHATBHBIX YACET PpatnOHAJILHBIC 1HCIA. Bomonusts
105-106 BbIuNTAHNE PAOHATBHBIX THCEN apudmernueckue ACHCTBISA HaJl PALMOHAIBHBIMI
107-109 CBOoHiCTBa BEIUNTAHUS PAIMOHANBHBIX YHCET HHCTaMH. BaHHCHBaTj’ CBOMCTBA
111-114 YMHOXEHUE PallMOHABHBIX YHCET apugmeririeckux feficTenii Han
palMOHANBEHBIMU YHCIAMU  (HOPMYI
115-117 CBoiicTBa yMHOXKEHUSI PAIMOHAIBHBIX YHCEI
118-119 Koapunuenr.
120-122 PacnipenenuTensHOE CBOWCTBO YMHOKCHHUS
123+126 JleneHue paroHaIbHBIX YHCEI
127 KontpospHast padota Ne 9
128-132 Pemenne ypaBHEHUH
133-138 Pemenne 3a1a4 ¢ MOMOIIBIO YPaBHEHUH
139 KontpossHas padbora Ne 10
140-142 [epnienanKyAsIpHBIE TPSIMBIC
143-145 OceBast 1 IEHTpaIbHasi CAMMETPHHA
146-147 [TapannensHble OpsMbIe
148-151 KoopanHaTHas MIOCKOCTh
152-154 I'padukn
155 KontpospHas padora Ne 11
IMoBTOpEHHE M cUcTeMaTH3anus y4eOHoro marepuaJa (17 yacon)
156-172 YnpaxHeHns
JJIA TIOBTOPCHUS KypcCa
6 kmacca
171 Wrorosast koHTpOJIbHAS paboTa
172-175 Pezeps

Monyab «Adareopa 7-9 kaace»

Hacrosimmass mporpamMma kypca aiureOpbl Uit 7-9 KJIacCcoB MPOAOIIKAET COOTBETCTBYIOIIYIO
porpamMMmy Kypca MaTeMaTHMKM 5—6 KJI. M CTaBUT Iepel coOOi IJIaBHOH Heablo (OopMHUpPOBaHUE Y
IIKOJIBHUKOB OCHOB HAYYHOIO (MaTE€MaTHYECKOI'0) MBIIUICHHS, MMO3BOJISIIOIIMX MPOJOJKAaTh 00ydeHHE B
CTapIlel IIKOJIEe WK IyTeM caMoo0pa30BaHusl, U IPUMEHSATh UX B CBOCH MPAKTUYECKOM NeATENTbHOCTH.

3agaun u3ydeHus anaredpsl B 7-9 Kiaaccax:

—  pa3BUTHE JIOTHUYECKOTO, aJrOPUTMHUYECKOTO, (PYHKIHMOHAIBHOTO, BEPOSTHOCTHOTO
MBILUIEHUS,, KPUTUYHOCTU MBIIUICHUs; (OpPMHpPOBaHHE OOLIMX CHOCOOOB HHTEIUIEKTYaJbHON
JESATENBHOCTH, XapaKTEPHBIX JJI1 MAaTEMATUKHU U SIBJISIOLIMXCS OCHOBOM IIO3HABATEJIbHOM KYJIBTYpHI,
3HAYMMBIX JJIS Pa3JIMUHBIX chep YeIoBeUECKON AeITeIbHOCTH;



—  OBIAQJICHHE MATEeMAaTHYECKUMH 3HAHWSIMU W yMEHUSAMH, HEOOXOAMMBIMH JUIS
MPOIOJDKEHHST 00y4yeHus: B crapiied mkosie (10-11 kmacchl), M3y4eHHS CMEXKHBIX TUCHUIIINH W
MIPUMEHEHMSI UX B IIOBCETHEBHOM KU3HU;

—  pa3BUTHE NPEICTABICHUS O MaTeMaTHKe, Kak (opMe ONMUCAHUSA U METOE IMO3HAHUS
NEUCTBUTENILHOCTH,  CO3JaHHE  yCIOBUM Il  NpUOOpETeHHs]  IEePBOHAYAIBHOIO  OIbITa
MaTeMaTHYECKOI0 MOJIETIUPOBAHUS.

O0mas xapakTepucTHKa Kypca

[IporpamMmmMa opueHTHUpPOBaHa, TJIABHBIM 00pa3oM, Ha (GOPMUPOBAHUE HAYYHBIX (MATEMATHUYECKUX )
MOHSTHI, a HE TOJIBKO JIMIIb Ha BRIPAOOTKY MPAKTUUYECKUX HABBHIKOB U YMEHUI. DTO mpenoaraet ocooyro
OpraHu3aIuio yaeOHOTo mporecca B popme yIeOHOU e TeTbHOCTH MKOTHHHKOB.

Conepkanre y4eOHOW MEATETHOCTH JOJDKHO Pa3BEPTHIBATHCS B TEOPETHYECKOW ¢dopme — OT
00IIero K 4YaCTHOMY, OT a0CTpakTHOro K KOHKpeTHOMY. OCBOCHME MOHSATHHA JOJDKHO NMPOUCXOAMUTH HE B
(dbopme oTpabOTKH CIOBECHBIX (DOPMYIHUPOBOK, a MyTeM BXOXJACHMS y4YalIUXCS B HOBBIA KPYT 3ajad U B
JeSITETLHOCTD IO MOMCKY OOIIETo crnocoda ux pereHus.

[Touck cnioco0a pelieHns: HOBOW 3a/1auM SIBIIETCS MOTHBAILIMOHHBIM JIPOM Y4eOHOU JesITeIbHOCTH,
TOW IIEHHOCTHOM YCTaHOBKOH YUEHHKOB, KOTOpasi CKJIaJbIBaeTCs B BUAE GopmanbHOro 3dpdexra o0ydeHus
KaK JINYHOCTHO-CMBICIIOBOE 00pa30BaHUE, OCHOBA KEJIAHUS U YMEHUS YUUTHCS.

Heo6xonumocTh moucka crocoda penieHns HOBOW 3a7jauu He IUKTYETCS TPeOOBAaHUAMHU YUHUTEI,
yueOHHMKa WU MPOTrpaMMbl, OHA JTOJDKHA OBITH OOYCIIOBIIEHA TSl IeTel BHYTPEHHEH JIOTUKOW COJepKaHus
oOyuenusi. Korjma y4eHWKM OOHApYKMBAKOT, YTO 3ajaya HE MOXET OBITh pelieHa TeMHU crocobamMu,
KOTOPBIMHU OHH YK€ BJIQJICIOT, OHH CaMU 3asBIISIIOT O HEOOXOJUMOCTH TIOUCKA HOBBIX CIIOCOOOB JIEHUCTBUS.
WHpIMU clOBaMH, YK€ HayaB JEWCTBOBATH, YK€ CTPEMSCh MOIYYUTh pe3yabTaT, NETH (PHUKCHPYIOT
HEBO3MOXXHOCTh €r0 HEMEIJIEHHOTO JOCTHKEHHS W HEOOXOJUMOCTb OTKPBITHUS «4YE€ro-To HoBOroy». T.o.
HOBOE MOHATHE WJIU CTIOCO0 JEUCTBUS HE BOZHHUKAET /IS JETEH CIIydailHO; KaXK0€ CIEIYIOIIee MOHSATHE C
HE0OXOIMMOCTBIO BBITEKAE€T W3 MpeAblaymiero. [Ipu 3TOM NpUHLIMNKAIBHO, YTO MOMCKOBBIE ACHCTBUS
netel (Mx npoObl, MHEHMs, NPEJIOKEHUS, BOIPOCHI) JODKHBI OBITH HANpaBIE€Hbl HE Ha BHEILHUE
YyBCTBEHHO-TIPE/ICTABICHHbIE, HEMTOCPEACTBEHHO HAOI0JaeMble CBOICTBA BellleH, a Ha OOLTNI MPUHITUI UX
cTpoeHus. BekpbIBas 3TOT 0OUIUI MPUHIIUI TIOCPEICTBOM COOCTBEHHBIX JICUCTBUM, OCYIICCTBIIIEMBIX HE B
CJIIOBECHOH, a MpeAMETHO-UyBCTBEHHOW ¢opMe, peOEHOK TeM caMbIM OOHapYyKHBAET CYIIECTBEHHOE
OTHOILIEHHUE, JIeXkKAalllee B OCHOBAHUU HOBOT'O MOHSTHS.

OTHolIeHNe, KOTOpOE HeTH OOHApYKMBAIOT, MpeoOpasys OOBEKT H3ydeHUs, He oOnagaeT
YyBCTBEHHOH HATJISTHOCTBHIO, OHO HY)XKJAeTCs B 0COOOM — MOJIEIIBHOM cIioco0e mpe3eHTanuu. [Ipu sTtom He
BCSKOE M300paKeHUE MOYKHO HAa3BaTh y4eOHOW MOJENBIO, a JIUIIb TAaKOe, KOTOPOe OTOOpaKaeT BHYTPEHHHE
O0COOCHHOCTH O00BEKTa, HE HAOJIO/aeMble HETIOCPEIACTBEHHO, W 00€CTeUrMBaeT WX MaJbHEUIIUN aHaJIH3.
VYueOHast MOZENb, BBICTYNAss KaK MPOAYKT MBICIUTEIBHOIO aHaln3a, 3aTeM caMa MOXET CTaThb OCOOBIM
CPEJICTBOM MBICIIUTEIBHOMN JAESITENbHOCTH.

C onHO# CTOPOHBI, B Mpolecce MOCTPOCHUSI MOJAETH MPOUCXOIUT a0CTPAKIMsI OTHOILEHHS OT €ro
npeaMeTHbIX Hocutened. C JOpyroil CTOPOHBI, Y€ IOCTPOEHHAas MOJENb, B KOTOPOM OTHOILIEHHUE
IIPEJCTABICHO MAaTepUalbHO, TII03BOJISIET NPeoOpa3oBbIBATH €€, OTKphIBasg HOBBIE CBOICTBAa 3TOrO
oTHo1eHus. [IpeoOpa3oBbIBasi U NEPEKOHCTPYUPYS YUEOHYIO MOJIENb, IIKOJIBHUKHU HOTYy4atoT BO3MOXKHOCTb
n3yyaThb CBOMCTBA OTHOILEHHUS KaK TaKOBOIO, 0€3 «3aTEeMHEHUs» MNPHUBXOMALIMMH OOCTOSTENbCTBAMHU.
[IpencraBieHHass MOAENBbIO a0CTPAKLIMS 3aT€M KOHKPETH3UPYETCS B Pa3iMUHBIX YACTHBIX YCJIOBHSIX, UTO
MO3BOJISICT IPUMEHATH HAlACHHBINA OOIIMI CIIOCO0 K LIEIOMY KJIacCy YaCTHBIX 3a/1ad.

st Toro 4yTOOBI JETU CMOTJIH Yepe3 COOCTBEHHBIE MOMCKOBbBIE EUCTBUSI OTKPBHITh HOBBIA CIIOCOO
JecTBUS, HEOOXOAUMBI OCOObIe (DOPMBI OpraHU3alMM COBMECTHOM Y4eOHOW IesSTeNbHOCTH Kiacca U
yanutess. OCHOBOM 9STOM OpraHM3aliiu  SIBISETCS OOIIEKJIacCHAs JUCKYCCHS, B KOTOPOM KaKI0e
BBICKa3aHHOE TMPEIJIOKECHUE OLEHUBACTCS OCTAJbHBIMH YYaCTHHKAMHM OOCYXIEHUS C TOYKU 3PEHHA
COOTBETCTBUS crocoba AEUCTBUSA U IOCTUTHYTOrO pe3yibTara. lIpeanoskeHus yaurtess moJjiexaT TakoMy
K€ KOHTPOJK M OLIEHKE, YTO M MPEAJIOKEHUs Y4YeHUKOB. [Ipy 3TOM JOCTOMHCTBA U HEIOCTaTKU
MpeajaraeéMbpIX Croco0OB ACHCTBHS OLIEHHBAIOTCS COJEP)KAaTEJbHO M YUYEHUKH YYacTBYIOT B BBIpaOOTKE
KpUTEPUEB KOHTPOJISI U OLIEHKU HapsAQy C yuureneM. biaronaps 3ToMy y IIKOJBHUKOB CKJIa/JbIBA€TCS
CIIOCOOHOCTH K CAMOKOHTPOJIIO M CAMOOIICHKE KaK 0a3uCHBIM KOMIIOHEHTaM YMEHUSI YYUTHCSI.

OcymiecTBiIeHNE IIKOJIbHUKAMU y4eOHOHW NesATeNbHOCTH CIOCOOCTBYET (DOPMHUPOBAHHUIO y HUX
TaKUX MBICIUTENbHBIX JACUCTBUNA, Kak pediekcus, aHadu3 M IUIAaHUPOBAHME, SBIIAIOIIMXCS OCHOBOM
TEOPETUYECKOI0 MBIIUIEHUS M, OJHOBPEMEHHO pA3BUTHUIO JAPYTUMX II03HABATEJIbHBIX IIPOLIECCOB —



BOCIIPHUSATHSA, BOOOpaXEHUsS, NaMATH. OJTO JaeT OCHOBaHME TOBOPUTH O pPa3BUBAIOLIEM 3HAaYEHUH
CTIeNUAIbHON OpraHu3aIiK YIeOHOH AeSTEIPHOCTH TKOJTHHUKOB.

TpaauunoHHO Kypchl anredpbl BKIIOYAIOT JIBE cojepkaTeNbHble 001acTu. OHa U3 HUX, KacaeTcs
CcOOCTBEHHO anreOpanveckoil TeMaTuku (IpeoOpa3oBaHKe BhIpAKEHUN, pellieHHEe YPaBHEHUN M HEPAaBEHCTB
u T.11.). Bropas oTHOCHTCS K M3Yy4eHHIO 3J€MEHTapHBIX (QYHKUMN (MccileaoBaHue (YHKUUH, TOCTPOCHHUE
rpa¢ukoB # T.1m.). OGBIYHO B MIKOJIBHBIX KypcaxX ajreOpbl 3TH 00JaCTH paccMaTPUBAIOTCA H30JIMPOBAHHO
JpyT OT Apyra, 0ojiee TOro, Aake TeMbI, OTHOCSIIUECS K OAHOM 00JacTH, UIEHHO HEe BCET/1a CBSI3aHbI APYT C
JIpYroM: HarmpuMmep, NOHITHE PABHOCUIBHOCTH pacCMaTpUBAETCS OTACNBbHO ISl YpaBHEHUMN, OTACIBHO IS
HEPaBEHCTB, OTIENBHO I CHCTEM, Kak OYyATO 3TO COBEPIIEHHO pa3Hble IMOHATHUS; OO0Ilee MOHATHE
(GYHKIIMM BBOJUTCS TOJBKO IIOCIIE PACCMOTPEHUS OTAEIbHBIX YACTHBIX BHUJOB (YHKIIMOHAJIBHBIX
3apucumocteil M T.1. Kak crnenctBue, 3TW W Apyrue oOmMe TOHATHA Y JeTed OcTaroTcs He
c(OpMUPOBAHHBIMH, a TO-TIPEKHEMY CBOJATCA K HUX YaCTHBIM TMpOSIBICHUAM. VICXOIHBIE «y3KHE»
OTIpeJIeIeHUs] He TO3BOJIAIOT (DOPMUPOBATh y JI€TeH MO3UIMOHHBIN (B 3aBUCUMOCTH OT paccMaTpUBaeMOn
CUTyalluu) B3TJISJ HA MaTeMaThuyeckue OO0BeKThl. Tak, Hampumep, B MaTeMaTHKE MHOTOWIEH MOKET
paccMaTpUBaThHCS M KaK BBIPAXKEHUE OIPEENIEHHOTO BUA, U KaK (PYHKIIHS, YTO HE OJJHO U TO XKe: C MepBOH
TOYKH 3peHuUs BbhIpakeHHe (x — 3)(x + 1) He sIBAsSETCA MHOTOUJICHOM, a CO BTOPOI — SIBIISICTCS.

[TonumaHue nmepeMeHHON TOJNBKO Kak OyKBBI, @ HE MECTa B BBIPAXKECHUH, MPEMATCTBYET BUICHUIO
o0mIeil CTPYKTYphl BBIPAXKEHHUS, YTO 3aTPYAHSET CBEJACHHUE CIOKHBIX BBIPAKEHUH K MPOCTHIM «0a30BBIMY
(HarmpuMep, IeTH MOTYT HE YBUJIECTh BO3MOXKHOCTH MPUMEHHUTD CIIOCOO PEIIeHHUs] KBapaTHBIX YPaBHEHUH K
TPUTOHOMETPUUYECKUM WM JorapupmuueckuMm). B pe3ynpTaTe OCBOCHHBIE CIOCOOBI  pelIeHUs
OIIpEZICNICHHBIX KJIACCOB 33J]a4 HE NEPEHOCSTCS Ha 3aa4l, TpeOyIole KOMIUIEKCHBIX METO/I0B PELLICHUS.

B ocHoBe mpennaraemMoil MpoOrpaMMbl JIEKUT UJIES MaTeMaTHYeCKOro MOJEIUPOBAHUS U
WCIIOJIb30BAaHUsl ISl 3TOTO CHEIUAIBHBIX S3bIKOB OMHMCAaHHUA 00BEKTOB. C pa3iMuYHBIMM ONUCAHUSIMU
(MomensiMH) yJaliuecs 3HaKOMWJIMCh U paHee. Terneppb TIaBHOM 3aaueil CTAaHOBUTCS COOTHECEHHE Pa3HBIX
SI3BIKOB OnucaHus. [aBHBIM 00pa3oM, peub MJET O JBYX f3bIKaX: T€OMETPUYECKOM M alireOpandyeckoM
(s13pIKe 3HAKOBBIX Mozenei). ['eomeTpudeckuil s3bIKk OoJiee HArNATHBIA M TO3BOJISIET HEMOCPEICTBEHHO
MPEJICTABIATh OTHOIICHUS MEXAY YHCIaMU W BEIIMYWHAMH; aireOpandeckuii (3HAKOBBIA) — Ooiee
aOCTpaKTHBIN, OH ABISETCS S3BIKOM JICHCTBUH.

CBsI3yIOIIMM  3B€HOM MEXKIY OSTHUMHU S3bIKAMH SIBISIETCS KOOPJIMHATHBIA METOJl, KOTOPBIN
CTAaHOBUTCS OCHOBHBIM CPEJICTBOM UCCIICIOBAaHHM Ha MPOTSIKEHUH BCEro Kypca, BBICTYyMas B JIBYX
B3aMMOCBSI3aHHBIX M B3aUMOJIOTIOIHSIOIINX POJISX:

KaK CpEICTBO OMUCAHUS T€OMETPUYECKUX OOBEKTOB — TOUYEUYHBIX MHOXKECTB Ha MPsIMOW U Ha
IUIOCKOCTH M KaK CpPEJCTBO TpauuecKod HWHTEpIpeTannuy anreOpandecKux OOBEKTOB — YpaBHEHU,
HEPaBEHCTB U UX cucTeM. LIeHTpanbHBIM NOHATHEM, B KOTOPOM MTPOUCXOJUT CUHTE3 IBYX SI3BIKOB, SIBISETCS
noustie ¢yHkuuu. [IpuueM cHauvana noHsATHE (YHKUIMU BBOJUTCS B OOIEM KOHTEKCTE ONMCAaHUS
3aBUCUMOCTEN MEXy IEPEMEHHBIMU BEJIMUMHAMM,

dbopMynupyroTcs B 0OIEM BHAE OCHOBHBIE 3aJaud HCCIEJOBAHMS STHUX 3aBHUCUMOCTEH (311ech
OCHOBHBIMH CPEJICTBAMH SIBIISIIOTCS TpaduuecKoe MpeacTaBieHre U oOueQyHKIMOHAIbHAS CUMBOJIUKA) U
JMIIb 3aTEM IPOUCXOJIUT KOHKPETH3allhsi — PACCMOTPEHHME YaCTHBIX BHUJIOB (PYHKIIMI, ONHUCHIBAEMBIX
OIpeIeJIeHHbIMU JIreOpanyecKUMH BBIPAXKEHUSAMHU — JIMHEHHOM, BKIIIOYAsi MPSAMYIO MPOMOPIHOHAIBHOCTh
(7 xnacc), kBaapaTuuyHOM (8 Kjacc), CTeNeHHOM (YHKIMHA, apupMETHUYeCKOM U IeoMEeTpHUYeCcKOn
nporpeccuii (9 knaccel). Takoit MOIX0A enaeT OTKPBITON JUIsl YYaIlUXCs IEPCIIEKTUBY UX MPOJIBUKECHHUS B
MPEIMETHOM COJEP’KaHUHU, IOCKOJbKY IIO3BOJISIET MM CaMOCTOSITEIbHO BBLACIATH KOHKPETHBIE BH/IBI
GbyHKUUH, uccneays U Ki1accuuuupys anredOpandeckue BhIpaXeHu s, 1100, OTKpbIBasi HOBbIE 3aBUCUMOCTH
KaK MOJIEJIH «peabHbIX)» CUTYalLUH.

HccnenoBanusi, CBsi3aHHbIE C COOCTBEHHO aireOpanyecKUM SI3BIKOM, COCTaBJISIIOT JIMHUIO
anredpandyeckux npeoOpa3zoBaHUi, KOTOpas BHICTPAUBAETCS MO TOMY e IPUHLIUITY — OT OOIIMUX MOHSITUH O
BBIPOKEHUSAX U UX TIPE0Opa30BaHUN K KOHKPETHBIM MX BHJIaM — IIEJBIM PallMOHAIBHBIM BhIpaxeHus M (7, 8
KJIaCChl), POOHBIM PAIMOHATIBLHBIM BBIPAXKEHUSM, WPPAIMOHATIBLHBIM BhIpaxkeHusM (8, 9 kmaccel). [Ipu
3TOM JIMHUS anreOpanyeckux NpeoOpa3oBaHU pa3BOPAUMBAETCS BO BPEMEHHM TaKUM 00pa3oM, 4TOOBI
oOecreynBaTh HEOOXOIUMBIM UHCTPYMEHTApUEM BEIYIIYIO TUHHUIO — TUHUIO MATeMaTHUYECKUX MOJIEIICH.

Takoil 1NOAXOJ NO3BOJAET pacCMaTPUBATh OCHOBHBIE BHJBI MAaTEMaTUYECKUX MOJICIIEH HE
W30JIMPOBAHHO JIPYT OT JpYyra, a B TECHOM B3aMMOCBS3M, KOTJa, HAlpUMep, YpaBHEHHsI U HEpaBEeHCTBa (a
TaKXKe UX CHUCTEMBI) BBICTYIAIOT KaK CPEACTBO PEIEHUs 3a/1ay, CBSI3aHHBIX C MCCIEIOBAaHUEM (PYHKIHH, a
(yHKIIMOHAJIbHBIE TMPEACTABICHUSI, HA00OPOT, MOJOXKEHbl B OCHOBY CIOCOOOB pEIICHUS YPaBHEHHH H



HEpPaBEHCTB. TeM caMbIM BO3HHMKA€T BO3MOKHOCTh PACCMOTPEHHS PAa3IUYHBIX MOHSITHH, TpaguLMOHHO
COCTaBJISIIOLIUX CO/IEpKaHNE Kypca ainredpsbl, ¢ €MHBIX MO3ULIUH.

B kypce Taxke mnpopoikaeTcs HauyaTas B O Kiacce cofAep)KaTeilbHas JIMHUSA, MOCBSILEHHAS
3JIEMEHTaM TEOPUU BEPOSTHOCTEN M CTATUCTHUKH.

JInuHOCTHBIE, MeTaNpeAMeTHbIE U TPeAMeTHbIE Pe3yJabTAThl OCBOCHUsI Y4e€OHOT0 MpeaMeTa
K BaxHEHImMM JMYHOCTHBIM pe3yJbTaTaM H3ydeHHs Kypca MaTeMaTHKu B 7-9 Kiaccax
OTHOCSTCSI:

—  TI03HABATEILHBIA WHTEPEC, YCTAHOBKA HA MOWCK OOIIMX CIIOCOOOB HHTEIUICKTYaIbHOM
JESITETLHOCTH, XapaKTEPHBIX TSI MATEMATUKHU U SIBIISTFOLIMXCSI OCHOBOM TO3HABATEIILHOW KYJIBTYPHI,
3HAYMMBIX ISl Pa3IMUHBIX c(hep YeIOBeUECKOM AeITeIbHOCTH;

- FOTOBHOCTb YUYCHHKaA MCICHAIIPABICHHO MCIOJIB30BaTh 3HAHUA B YUYCHUU U
MTOBCETHEBHOM KU3HHU IS UCCIICOBAHUS MATEMAaTHUECKOW CYIITHOCTH MpeIMeTa (SIBJICHHUS COOBITHS,
¢axra);

—  apryMEHTHPOBAHHOCTH PACCYXIACHUU, KPUTHYHOCTH MBIIIIJICHUS;

—  yMEHHE SICHO, TOYHO, PAMOTHO HM3JIaraTh CBOU MBICJIA B YCTHOH M MUCHMEHHOW PEYH;

- OHUMATh CMBICJI IIOCTABJIEHHOMU 3aaa4u, BBICTpauBaTb apryMCHTALUIO,

- IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEDHI;

—  YMEHHUE KOHTPOJIUPOBATH MPOIECC U PE3YNIbTAT YICOHOH eI TeTHbHOCTH,;

—  KPEaTUBHOCTh MBIIUICHUS, WHUIIMATHBA, HAXOIYUBOCTb, AKTUBHOCTH MPHU PEIICHUU
anreOpanvecKux 3a1adq;

- KPUTUYHOCTD MBIIIJICHUA, YMCHHUE pacCliO3HaBaThb JIOTMYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHMUSI,

—  OTJIHMYaTh THIOTE3Y OT (aKTa,

K BakHEeWIIMM MeTampeIMeTHBIM pe3yJbTaTaM H3y4eHHs Kypca MaTeMaTuku B 7-9 kiaccax
OTHOCSTCS:

—  crnocoOHOCTh  HAXOAWTh  HEOOXOoAMMYH  HH(pOpPMalMIO, aHAIU3UPOBaTh U
MPEJCTABIIATh €€ B Pa3IHUHBIX (popMax (MOJEIAX);

—  CHocOOHOCTh TUIAHMPOBATh M KOHTPOJIMPOBATH CBOK YYEOHYIO JEeSTEIBHOCTH,
IIPOTHO3UPOBATH PE3YJILTATHI,

—  yMeHHE MyOJIIMYHO MPEAbSBISATH CBOM 00pa30BaTENbHbBIE PE3YIIbTATHI;

—  CHOCOOHOCTh HCHOJIB30BaTh HUCCIEAOBATEILCKUE M TMPOCKTHbIE (OpMBI  JUIs
MOJIYYCHHUA MPECAMETHBIX U MCKIIPCAMCTHBIX PE3YJIbTATOB,

- OCO3HAHHOC BJIaACHUC JJOTUYECCKUMHN HeﬁCTBHﬂMH OIMPCACIICHUA HOHHTHﬁ,
000011IeHNS, YCTAHOBJICHUS aHAJIOTH;

—  KJaccH(UKAIMU Ha OCHOBE CAMOCTOSITEIIEHOTO BBIOOpA OCHOBAaHUM M KPUTCPHCB;

- YMCHHUEC CO34aBaTb, IPUMCHATL U Hp606pa3OBBIBaTI) MOZACIN U CXCMbI JJIs1 PCUHICHHA
y4eOHBIX M MTO3HABATEIbHBIX 3a/1a4;

—  yMEHHWE OpPraHM30BBIBATH YUYEOHOE COTPYJHHUYECTBO U COBMECTHYIO JESTEIBHOCTDH C
YUUTEIEM M CBEPCTHUKAMU: OIPEACNATh IIeNM, paclpeaensaTh (YHKIMH U POJIU YYaCTHHUKOB,
B3aMMOJICHCTBUE 1 001IHE CTTOCOOBI pabOTHI;

—  YMEHHE OCYIICCTBISITH KOHTPOJb O PE3yNbTaTy W CIOCO0Y JACHCTBHS HA YpOBHE
MIPOU3BOJIBHOTO MBIIIJICHHUS] 1 BHOCUTh HEOOXOANMBIE KOPPEKTUBHI,

—  c(hOpMUPOBAHHOCTh y4eOHOW M OOIICTOIB30BATEIBCKOW KOMIIETCHTHOCTH B O0JIACTH
HNCITIOJIB30BaHUA I/IH(iJOpMaI_[I/IOHHO- KOMMYHUKAIIMOHHBIX TeXHOJ'IOI‘I/If/'I;

- YMCHUC IIOHUMAaThb )41 HUCIIOJIB30BATh MaTEMATUYCCKUEC cpeacTBa
HarJIgJHOCTU( PUCYHKH, CXEMBI, YEPTEKHN) AJIs1 WILTIOCTPALIMU, UHTEPIIPETALIUY, apTyMEHTAIlUH;

- YMEHHE BHAETh MAaTEMaTHYECKYyI0 3aJauy B KOHTEKCTE IMPOOJIEMHON CUTyallUd B
JIPYTUX JUCIUIUIMHAX, B OKPYXKAFOIIEH KU3HU;

—  yMEHHWE NPHUMEHATh MHIYKTUBHBIC M JCIYKTHBHBIC CIOCOOBI PACCYKICHHUH, BHICThH
PA3JINIHBIC CTPATCTUN PCUICHUA,

—  yMEHHUE IUIAaHHPOBATh M OCYIIECTBISATH NEATEIbHOCTh , HAMPABICHHYIO HA PEIICHUE
3a]1a4 UCCIIEIOBATEIBLCKOTO XapaKTepa.



K BaxHeHmMM NpeAMETHBIM Ppe3yJbTaTaM H3Y4YE€HHs Kypca MaTeMaTHMKu B 7-9 Kiaccax
OTHOCSITCS:

—  CHOCOOHOCTH BBISBJISATH 3aBUCHMOCTH MEXKy BEJIMYMHAMH B MIPEJAMETHBIX CUTYalMsIX
U B CUTYyalUsX, ONUCAHHBIX B TEKCTaX, IPECTABIATh BBIICICHHBIC 3aBUCUMOCTU B BUJIE PA3IMYHBIX
monenet (pyHKIUH, ypaBHEHH, HEPaBEHCTB, WX CHCTEM W COBOKYITHOCTEHW) U peliaTh
COOTBETCTBYIOIIME MATEMATHYECKUE 3aa4uN;

—  yYMEHUE BBINOJHATH TOXK/IECTBEHHbIE MMPe0o0pa30BaHus alreOpanvyeckiX BhIpaKeHUI 1
UCIIOJIb30BaTh MX JUISl HAXOXIECHUS 3HAUCHWH BBIPDA)KEHUM, PEIICHUs YpPaBHEHWIl U HEPaBEHCTB.
YMeHne KOHCTPYHpOBAaTh OJHH BBIPAXECHUS W3 [PYIMX, MCIONb3ysd IIOACTAHOBKY M 3aMEHY
NEPEMEHHBIX. Y MEHHE CTPOUTH IPOCTEUILINE BBIYUCIUTEIBHBIE AITOPUTMBIL;

—  yMEHHME TpeACTaBIATh (DYHKIMIO pa3HBIMH  CcHoco0aMH, MEPEeXOAUTh  OT
anredpanyecKux OMHCaHMM K TrpaduueckuM, npeoOpa3oBbIBaTh I'paUKH € IENbI0 IMOIYYECHUS
HOBBIX ()YHKIMHA. YMeHHe HccieoBaTh (QYHKLIHMIO MO €€ TpaduKy, CTpOUTh rpaduk ucxons u3
CBOMCTB (PYHKLINU;

—  YMCHHE HCHOJB30BaTh rpaduyeckre CrocoObl s aHAIW3a M PEUICHUs YpaBHEHHIH,
HEPABEHCTB, UX CHCTEM U COBOKYITHOCTEH;

—  yMEHHE OIUCHhIBaThb 3aKOHOMEPHOCTH C TOMOIIBIO PEKYPPEHTHBIX COOTHOLIEHH,
BBIABIISITh CPEOM pPEajbHBIX 3aKOHOMEPHOCTEH Takue, KOTOpble MOTYyT OBITh OIHMCAHBI
apu(METHUECKOM WJIM TEeOMETPUUYECKOW MPOrpecCHsMH, HAXOAUTh XapaKTEPUCTHUKU ATHUX
3aKOHOMEPHOCTEH;

—  yYMEHHE MHCIIOJIb30BaTh KOMOMHATOPHbIE MOJEIM I OINUCaHWUA KOMOWHAIMl
00BEKTOB, CITy4yalHBIX COOBITUM U pacyeTa BEPOSATHOCTEN COOBITHIA;

—  YMEHHE CTPOUTh U aHAJIU3UPOBAThH PACHPEEIICHUS TUCKPETHBIX CIIydYalHBIX BEJIUYHH,
HaXOIUTh YHCIIOBBIE XAaPAKTCPUCTUKU PACHPEIECICHHUsS NUCKPETHOW CIIydalHOW BEJIMYUHBI IO €€
3aKOHY pAaclpeesieHusl, HaXOAWTh OLEHKH IapaMeTpOB 3aKOHA pacHpelesIeHUusl TUCKPETHOMN
BEJIMYMHBI 110 CIy4aiiHOM BBIOOpKE;

—  TOYHO M IPaMOTHO BBIPaXaThb CBOU MBICIIY, IPUMEHSSI MATEMAaTUYECKYIO TEXHOJIOTHIO
Y CUMBOJIUKY; 10Ka3bIBaTh MAaTEMAaTUUECKNUE YTBEPIKIICHUS;

—  yYMEHHE BBINOJIHATH ajJreOpanyeckue NMpeoOpa3oBaHMs pallMOHAIBHBIX BBIPAXKEHUH,
NPUMEHSTH UX JUISl PEIICHUS YUeOHBIX MaTeMaTHYeCKHX 3a]ad U 3a]a4, BO3HUKAIOIINX B CMEKHBIX
y4eOHBIX MpeaAMeTax;

—  YMEHHE IOJIb30BATHCSA MAaTEMaTUUYECKUMU (OPMYJIaMU U CAMOCTOSITENIHO COCTaBIIATh
GopMynbl 3aBHCHUMOCTH MEXAY BEIMYMHAMH Ha OCHOBE OOOOIIEHUS YACTHBIX CIy4yaeB H
JKCIIEPEMEHTA;

—  YMEHHE peIllaTh KBaJIpaTHBIC YPaBHCHMS U JINHEHHBIC YPAaBHEHHS U HEPABCHCTBA, a
TaK)KE€ IPUBOANMBIE K HUIM YPaBHEHUS U HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB;

—  IPUMEHATH IOJYYECHHBIE 3HAHUSA JUIsl PELICHMs 3a]a4 U3 MaTEeMaTHKH, CMEXKHBIX
IIPEIMETOB, IPAKTUKU;

—  OBJIaJeTh OCHOBHBIMH CIIOCOOAMH TIPEACTABICHUS M aHAIM3a CTAaTUCTHYECKHX
JaHHBIX; YMEHHE pelaTh 3aaul Ha HAaX0XKJCHUE YaCTOThl U BEPOSITHOCTH CIIyYaiHbIX COOBITHI;

—  yYMEHHE IPUMEHATb U3YUYCHHbIE TIOHATHUS , PE3YIbTAThl 1 METO/bI IIPU PEILICHUH 3aa4
U3 Pa3IM4YHBIX DA3JEIOB Kypca, B TOT YHUCIE 3aad, HE CBOIALIMXCA K HENOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

JInuHOCTHBIC, MeTaNpeIMeTHbIC U IIPeIMETHbIEC Pe3yJIbTAThl OCBOCHHUS Y4eOHOI0 IpeaMeTa.

Traace
JINYHOCTHBIMM Pe3yJbTATAMH W3YYCHUS SIBISIOTCS CIICIYIONIUE KauecTBa:
— CaMOCTOSITENILHO OOHApY)KHBATh H (QOPMYITUPOBATH MPOOIEeMy B KIACCHOW W
WHIWBHIYaIbHOU YUeOHON ACATEILHOCTH
— BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMbI, 0CO3HABAaTh KOHEYHBINA PE3YIIbTAT,
— BBI6HpaTB cp€acTtBa JOOCTHMKCHHUA MLEJIM W3 TMPCAJIOKCHHBIX HWIM HUX HCKATb
CaMOCTOSITEIIbHO;
— COCTaBIAThH (MHAMBHUIYAJILHO WM B TPYIINE) MJIaH PELICHUS MPOOIeMbl (BBIOIHEHUS
IIPOEKTA);



—  moaOupath K Kaxa0u rmpodiemMe (3aade) aleKBaTHYIO €l TEOPETHUECKYIO MO/IEIIb

—  pabotas 1O MPEAJIOKEHHOMY WIM CAaMOCTOSITENIbHO COCTABJICHHOMY IIJIaHy,
WCTIOJBh30BaTh HApPSALy C OCHOBHBIMH W JOTIOJIHUTENBHBIE CpelcTBa( CIpaBOYHAs JITEPATYpa,
CJIO’KHBIE IPUOOPHI, KOMIIBIOTED);

—  IUTAaHUPOBATh CBOIO MHIUBHUIYAJIbHYIO PaboTy;

— - paboTaTh O CAMOCTOSTENILHO COCTABIEHHOMY IUIaHY, CBEPSISICh C HUM;

—  CcBOOOJHO TOJIB30BAThCA BHIPAOOTAHHBIMUA KPHUTEPUSMH OIEHKH W CaMOOIICHKH,
UCXO0/Is U3 LIEJIU ¥ UMEIOIINXCSI KpUTEPHUEB, pa3indast pe3ynbTaT U cocoObl JeiCTBUI;

— B XOJ€ IPEJCTaBICHUS IIPOEKTA JJaBaTh OLIEHKY €ro pe3ysibTaTaM;

—  CaMOCTOATENBbHO OCO3HaBaTh MPHUYMHBI CBOErO yclexa WIM Heycllexa U HaXOIUThb
crocoOBI BBIX0JIAa U3 CUTYAIlUH HEYCIIeXa;

—  -YMETb OLICHUTh CTENEHb YCIIEUIHOCTH CBOCH MHIANBUAYAILHON AESATEIbHOCTH;

—  -JaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KaKoB s5»),
OTIpeNIeNIATh HANPABICHUS CBOETO Pa3BUTHS («KAKUM S XOUY CTaTb», «4TO MHE JUIsI 3TOTO HAaJ0
CIIEaThy).

MeTtanpeaMeTHBIMM pE3ylbTaTaMU H3y4eHUs Kypca «AnreOpa» sBuseTcs (HOpMUpOBaHHE
YHUBEpCaIbHBIX yueOHbIX AeticTBuii (YVY ).
PeryasituBubie YY/I:

—  CaMOCTOATENbHO OOHAPYXKUBATh M (OPMYIUPOBATH YUeOHYIO POOIIEMY, ONPEIeIsATh
1Ie7b y4eOHOM eI TeIbHOCTH, BEIOMPATh TEMY MPOEKTA;

—  BBIIBUTATb BEpPCUU peUIeHHs] MpoOJeMbl, OCO3HaBaTh (M HUHTEPIPETUPOBATH )
KOHEUHBIH pe3yibTaT, BBIOMpaTh CPEACTBA JOCTHIXKEHUS LENIM U3 MPEIOKEHHBIX, a TaKXKe HCKaTh
UX CAaMOCTOSATENBHO;

—  COCTaBJIATH (MHAMBUIYAIBHO WU B IPYIIE) IUIaH PEIICHHUS MPOOIeMbl (BBIITOIHEHUS
IIPOEKTa)-paboTas IO IJIaHy, CBEPATh CBOM JAECUCTBUS C LENIBIO U, IPU HEOOXOAMMOCTH, UCIIPABIISThH
OLIMOKY CaMOCTOSITEIILHO (B TOM YHCIIC M KOPPEKTUPOBATH ILIAH);

— B JMAlOre C YYWUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENBHO BBIPAaOOTAaHHBIE
KPUTEPHH OIICHKH.

—  (dopmynupoBaTh y4eOHBIE 3aJaud KaK IIard JOCTH)KCHUS TIOCTABICHHOW IIEIH
NS TeIbHOCTH;

—  00OCHOBBIBATH IIEJIEBBIE OPUEHTHPHl M TPHOPUTETHI CCHUIKAMH Ha IEHHOCTH,
yKa3bIBasi U 0OOCHOBBIBAsI IOTHUECKYIO MOCIIEA0BATEILHOCTD 1I1aroB.

—  00OCHOBBIBaTh U OCYIIECTBIATH BBIOOp Hambosee 3((HEeKTUBHBIX CIOCOOOB PEIICHUS
y4eOHBIX ¥ MTO3HABATEIBHBIX 3a/1a4;

Ilo3naBaresbHbIe YY /:

—  aHAJINW3MPOBaTh, CPaBHUBATh, KilacCUPUUUpPOBaTh M 0000IaTh (HAKTBI U SIBICHUS
OCYIIECTBIISITh CPABHEHHE, CEPUAIMIO M KJIACCU(PHUKAINIO, CAMOCTOSTEIBHO BBIOMpAsi OCHOBAHUS U
KpUTEPUH U1  YKa3aHHBIX JIOTHUECKUX OINEepalui; CTPOUTh  KiIacCHU(UKaLUIO  IyTEM
JUXOTOMUYECKOTO JIeJIEHUs (HA OCHOBE OTPUILIAHNUSA);

—  CTPOWTH JIOTUYECKH OOOCHOBAHHOE pACCYKACHHE, BKIIIOYAIOIIEE YCTAHOBIICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3CH;

—  CcO03/1aBaTh MaTeMaTHYECKUE MOJICIIH;

—  COCTaBJIATH TE3UCHI, Pa3IMYHBIC BU/IBI TUIAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.).

—  mpeoOpa3oBbIBaTh HMH(GOpPMAIMIO M3 OIHOTO BHJIAa B ApPYrod (Tabiuiy B TEKCT,
auarpammy U 1p.);

—  BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMAIIHH;

—  yMeTh OIpEeIeNiaTh BO3MOXHbBIE HUCTOYHMKH HEOOXOIMMBIX CBEICHUH, MPOU3BOAHUTH
MOUCK MH(pOPMALIUHY, AHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD;

—  TOHMMAs TIO3WIMIO APYroro YeloBeKa, pa3inyaTh B €0 PeYd WU CO3JAaHHBIX UM
TEKCTax:

—  MHEHHE (TOUKY 3pEHUS), I0KA3aTEIbCTBO (APTyMEHTHI), (GaKThl; TUIIOTE3bI, aKCHOMBI,
Teopud. JlJis 3TOrO0 CaMOCTOATENBHO HCIIOJNB30BaTh pa3lUYHbIe BHIBI YTCHUS (M3ydaroliee,
IIPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOMCKOBOE), MPHUEMBI CITYIIAHUS;



—  caMOMy CO03/1aBaTh UCTOYHUKU MH(OPMALIMY Pa3HOTO THUIA U JUISl pa3HbIX ayIUTOPUH,
cobumoaaTh HHPOPMALIMOHHYIO TUTHEHY U IpaBWiia HHPOPMALIMOHHOW  0€3011aCHOCTH;

—  yMeThb WHCHOJb30BaTh KOMIIBIOTEPHbIE M KOMMYHHMKAI[MOHHBIE TEXHOJOTHMH Kak
MHCTPYMEHT Ul JOCTIDKCHHMsS CBOMX IleJieil. YMeThb BbIOMpaTh aJeKBaTHBIC 3ajade UH-
CTPYMEHTAJIbHBIE IPOTrPAMMHO-AMIAPATHBIE CPEJICTBA U CEPBUCHI.

Kommynukar uBnbie YY/I :

—  CaMOCTOATENbHO OPraHW30BBIBATh y4eOHOE B3aMMOJICHCTBHE B Tpymime (OHmpenensiTh
oO11ye 1eu, 10roBapuBaThes Apyr ¢ APYroM U T.1.);

—  OTCTauBas CBOIO TOUKY 3pPEHUs, IPUBOIUTH aPTyMEHTHI, MOATBEPKAast UX (hakram

— B JAMCKYCCHM YMETh BBIABHHYTH KOHTPAPTyMEHTHI

—  YUYUTbCS KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHMIO, C JIOCTOMHCTBOM IIPU3HABAThH

- OIMMUOOYHOCTh CBOET0 MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

—  IOHHUMAs NO3ULMIO APYroro, pa3anyarh B €ro peuu: MHEHUE (TOUKY 3pEHuUs),
JI0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl; THUIIOTE3bl, AKCHOMBI, TEOPHH;

—  yMETh B3MVIAHYTh HA CUTYAIMIO C NHOW MO3MIIMHU U JOTOBAPUBATHCS C JIFOAbMH UHBIX
MO3UIINHN

®opmupoBanne UKT-koMneTeHTHOCTH 00y IAIOIINXCH:

—  BJAJeTh HaBbIKaMM paOOTHI ¢ PA3IUYHBIMUA UCTOYHUKAMHU UH(OPMAIH: KHUTAMU,
yuyeOHUKaMu, CIIPaBOYHUKAMU, aTIacaMu, KApTaMHU, OIIPEACIUTENSAMHU, SHIUKIONETUSIMH,
kaTtajoramu, cioBapsimu, CD-Rom, UnTepHeT;

—  CaMOCTOSITEJIbHO MCKATh, U3BJIEKAaTh, CUCTEMATU3HPOBATh, AaHATU3UPOBATh U OTOUPATh
HE00XO0AUMYIO JUIs pelIeHHs y4eOHBIX 3a/1a4 MH(OPMAIHIO, OPTraHN30BbIBATh, IPEOOPA30BBIBATH,
COXPaHSTh U NIEPE/IaBaTh €€;

—  OpPUEHTHUPOBATHCS B MH(POPMAIIMOHHBIX IOTOKAX, YMETh BBIIEIATh B HUX IJIaBHOE U
HE00X0AMMOE; yMETh OCO3HAHHO BOCIIPUHUMATh MH()OPMAILUIO, paCIpOCTPAHAEMYIO IO KaHaIaM
CMU;

—  BJAaJeTh HaBbIKAaMM MCIOJIb30BaHUSA HH(POPMAIITMOHHBIX YCTPOHCTB: KOMIIBIOTEPA,
TeneBu3opa, MarauTodoHna, TenedoHa, MOOMIBLHOTO TenedoHna, nenKepa, Gpakca, IpUATEPA,
MOJIEMa, KOIIUPA;

—  IPUMEHSATH Ul peleHus y4yeOHbIX 3a7a4 UH()OPMAIIMOHHBIE U
TEJIEKOMMYHUKAIIMOHHbIE TEXHOJOTUU: ayIN0 U BUJIC03AIIUCh, JIEKTPOHHYIO 110UTY, VIHTEpHET.

OCHOBBI Y4€OHO-HCCJICA0BATEILCKON U MPOCKTHOM AeATeIbHOCTH

—  BOCIHUTaHHUE CAMOCTOSITEIbHOCTU, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH,

—  TIOBBIILIEHUIO MOTHBALMH U 3P(PEKTUBHOCTH YUEOHOH 1€ATEIbHOCTH;

— B XOJI€ peaJIi3alliy UCXOJHOI0 3aMbICJIa Ha PAKTUYECKOM YPOBHE

—  BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIBKUX BapUAHTOB PELICHUH,

— K [IOMCKY HECTaHJIapTHBIX peIIeHUil,

—  IOWCKY U OCYILECTBIIEHUIO HanOoJjee MPUEMIIEMOT0 PEeLICHHS

—  omepupoBaTh TUINOTE3aMH KaK OTJIWYUTEIbHBIM HHCTPYMEHTOM  HAy4yHOTO
paccyxaeHus,

—  ONBIT PEUICHUS MHTEJUIEKTYaJbHBIX 3aJaud HA OCHOBE MBICIEHHOIO IOCTPOEHUS
Pa3JIMYHBIX  MPEAINOIOKEHUN U UX MOCIEAYIOIIEH IPOBEPKH.

CrtpaTerum CMbICJI0BOI0 YTEeHHsI M Pad0Ta C TEKCTOM

—  HaxoJWTh B TEKCTe TpeOyemyro uHpOpMaIuioo (B COOTBETCTBUM C IEJISIMH CBOCH
JESATCILHOCTH),

—  OpHUEHTHUPOBAThCS B COJEPXKAHMM TEKCTa, MOHMMATh IIEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUpOBaTh  TEKCT;

—  yCTaHaBJIMBATh B3aMMOCBS3b ONMUCAHHBIX B TEKCTE COOBITUH, SBJICHHIA, POLIECCOB;

—  YCOBEpUICHCTBYIOT TEXHHKY UYTEHHs U TNPHOOPETYT YCTOHYMBBIM  HaBBIK
OCMBICJIEHHOT'O UTEHUS;

—  MOJydYaT BO3MOXHOCTb IPUOOPECTH HABBIK PEQIIEKCUBHOTO YTCHHUSI.



—  OBIAAEBAaTh pa3IMYHBIMH BUJAMH W TUMAMH YTCHHA. O3HAKOMHUTEIILHBIM,
M3YYaloIIUM, TPOCMOTPOBBIM, TOMCKOBBIM U BEIOOPOYHBIM; KOMMYHUKATUBHBIM ; YTEHHUEM BCIYX U
po ceOsl; Y9eOHBIM U CAMOCTOSITEIIbHBIM YTCHUEM.

—  OHM OBJAJCIOT OCHOBHBIMHM CTpPATETHSIMM UYTCHHMS PA3JIMYHBIX TEKCTOB U OyayT
CIOCOOHBI BEIOpATh CTPATETHIO YTCHHSI, OTBEYAIOIIYI0 KOHKPETHOM yueOHOM 3aaue

8 knace
JINYHOCTHBIMH pe3yJIbTATAMHM W3ydeHHs Tpeamera «MaTeMaTuka» SIBISIOTCS CIEIYIOIIIe
KayecTBa:

—  CaMOCTOATENbHO OOHapyXHMBaTh U (QOPMYIHpPOBaTh NpoOIEMy B KIACCHOW U
WHAUBUAYAIbHON YUEOHOM eI TeNbHOCTH;

—  BBIIBUTATh BEPCUU PEIICHHs MPOOJIEMBbl, OCO3HABATh KOHEYHBIH PE3ysibT BHIOUPATH
CPEeJICTBA JOCTH)KEHHUS LIEIH U3 MPEIJIOKEHHBIX WM UX UCKATh CAMOCTOSTENILHO;

—  COCTaBJIATH (MHIWBUIYAJIHHO WM B TPYIIIE) TUIAH PEIICHUS

—  moadupaTh K Kaxa0u rmpodiaemMe (3a1ade) aleKBaTHYIO € TEOPETHUECKYIO MOJICIIb;

—  pabotas mo NpeasIoKEHHOMY HITH CAMOCTOSITENIFHO COCTaBIEHHOMY IUIaHy, UC-

—  TOJb30BaTh Hapsly C OCHOBHBIMH U JOMOJHHUTEIbHBIE CpEACTBA (CIIpaBOYHAsS
JaUTEepaTypa, CJI0KHbIE IPUOOPHI, KOMIIBIOTED);

—  IUTAHUPOBATh CBOIO MHIUBHUIYAJIbHYIO 00pPa30BaTENbHYIO TPAEKTOPHUIO;

—  paboTaTh MO CaMOCTOSITEJILHO COCTABJICHHOMY ILJIaHY, CBEpAsSCh C HUM U C IEJbIO
NeSTENbHOCTH, MCTPABIIss OIIMOKU, UCIOJB3YS CaMOCTOSITENIbHO IMOJ0OpaHHBIE CpeAcTBa (B TOM
yncie u MurepHer);

—  cBOOOJHO IMOJIB30BaThCA BBIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH U CaMOOLIEHKH,
MCXO/IS U3 LENTM ¥ UMEIOIINXCSI KPUTEPUEB, Pa3indast pe3ysbTaT U CIIOCOObI IEHCTBHIA;

— B XOJ€ IPEICTABICHUS MIPOEKTA JaBaTh OLIEHKY €ro pe3yiIbTaTaM;

—  CaMOCTOATENbHO OCO3HaBaTh MPUYHMHBI CBOErO yclexa WIM Heyclexa U HaXOIUThb
CTHIOCOOBI BBIXOJIA M3 CUTYAITUH HEYCIeXa;

—  yMeTh OIICHHUTH CTENEHb YCIENIHOCTH CBOCH HHIMBHUIYAJTHHONH 00pa3oBaTEIbHOMN
NeSITENbHOCTH;

—  JaBaTh OIICHKY CBOWM JIMYHOCTHBIM KadecTBAM WM UYEpTaM XapakTepa («KakoB s»),
OTIpeNleNIATh HANpPABICHUs CBOETO PA3BUTHS («KAKUM S XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAaJ0
CIIENaThy).

MeTtanpeaMeTHBIMHM pe3ylbTaTaMu HM3y4deHHs Kypca «MaremaTtuka» sBiseTcs (HOpMUPOBaHUE
YHHUBEpCaJbHbIX YueOHbIX aeicTuii (YVY /).
PeryasituBubie YY/I:

—  CaMOCTOATENbHO OOHApYKUBaTh U (HOPMYIUPOBATh YUEOHYIO MPOOIEMY, ONPEesaTh
1eb y4eOHOM NesTeNbHOCTH, BHIOMPATh TEMY MPOEKTa;

—  BBIIBUTATh BEPCUH pELICHHS MPOOIEMbI, OCO3HABATH (M MHTEPIIPETUPOBATH B CIIydae
HE0OXOIMMOCTH) KOHEUHBIH pe3ybTaT, BEIOUpaTh CPEACTBA JOCTHIKEHUS LIETH U3 MPEII0KEHHBIX,
a TaK)Ke MCKATh MX CAMOCTOSTEIILHO;

—  COCTaBJATH (MHAMBUIYAIBHO WM B TPYIIIE) IUIAH PELICHUS MPOOIEMBbI (BBITOIHEHHS
MIPOEKTA);

—  paboras mO IUIaHy, CBEpSATh CBOM JEUCTBHSI C IENIbI0 W, NMPH HEOOXOAMMOCTH,
UCIIPABJISATH OLUIMOKH CAMOCTOSITENIFHO (B TOM YKCIIE H KOPPEKTUPOBATH IUIAH);

— B JuWajore C YYHUTEJIEM COBEPIICHCTBOBaTh CaMOCTOATEIBHO BBIpAOOTaHHBIC
KPUTEPHUH OLICHKH.

Ilo3znaBaresibuble YY /:

- aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(PUITMPOBATH U 00001aTh (aKTHI U SBJICHUS

—  monadupas OCHOBaHMS M KPUTEPHUU ISl YKa3aHHBIX JIOTHYECKUX OIEpalui; CTPOUTH
KJIacCU(UKALMIO TyTEM JTUXOTOMUYECKOTO JIeNICHUS (Ha OCHOBE OTPHUIIAHMUS );

—  CTPOWUTH JIOTMYECKH OOOCHOBAaHHOE pACCYKICHHUE, BKIIIOYAIOIIEE YCTAaHOBIICHUE
MPUYMHHO-CJICICTBEHHBIX CBS3EH;

—  CcO03/1aBaTh MaTeMaTHYECKUE MOJIEIIH;

—  COCTaBJIATh TE€3HUCHI, pA3IUUYHbIC BU/bI IJIAHOB (MIPOCTHIX, CIIOKHBIX U T.I1.) ;



— npeoOpa3oBbIBaTh WHGOPMAIIMIO M3 OJHOTO BHAAa B JAPYyrod (TabIUIly B TEKCT,
qUarpaMmy M mp.);

—  BBIYUTHIBATH BCE YPOBHH TEKCTOBOW MH(DOPMAITHH.

®opmupoBanune UKT-koMneTeHTHOCTH 00y AU XCH:

—  BIaJeTh HaBbIKAMU PabOTHI C PA3NTUYHBIMU HMCTOYHUKAMU HWH(MOpPMALNU: KHUTAMU,
y4eOHWKaMH, CIPaBOYHUKAMH, aTJiacaMH, KapTaMH, OINPEACTHUTEIIMH, OSHIUKIONEIUSIMHU,
KaTasoramu, cioBapsiMmu, CD-Rom, UHTepHerT;

—  CaMOCTOSITENTbHO UCKATh, N3BJIEKATh, CHCTEMAaTU3UPOBATh, AaHAJIM3UPOBATh U OTOMPATH
HEOOXOAMMYIO Ul pelieHHus y4eOHBIX 3a/1ad MH(pOpMAIMIO, OPraHu30BbIBATh, MPEOOPa3OBHIBATD,
COXpPaHSTh U NEpelaBaTh €¢;

—  OpPHCHTHPOBATHCS B MH(DOPMAIIMOHHBIX MOTOKAX, YMETh BBIACIATH B HUX IJIABHOC H
HE00X0AMMOE; YMETh OCO3HAHHO BOCIPHUHHMMATh MH(POPMAILMIO, PACTIPOCTPAHSIEMYIO0 MO KaHajam
CMU;

—  BJAJETh HaBBIKAMHU HCIIOJIB30BaHUS HH()OPMAIMOHHBIX YCTPOWCTB: KOMIBIOTEpA,
TeJaeBU30pa, MarHuTodona, TtenedoHa, mMoOuiIpHOTO TenedoHa, meimkepa, ¢akca, NPUHTEPA,
MO/IEMa, KOIIUPA;

—  TIPUMEHSTH JUIsT  pemieHWst  y4eOHBIX  3ajad UHPOPMAIMOHHbIE U
TEJIEKOMMYHUKAIIMOHHbBIE TEXHOJIOTUU: ayJIN0 U BUJCO3AIUCH, SJICKTPOHHYIO MouTy, MHTEpHET.

OCHOBBI y4e0HO-HCC/ICA0BATEIBLCKOM H IPOCKTHOM JeSITeTbHOCTH :

—  BOCIHMTaHHE CaMOCTOATEIbHOCTH, UHUIIMATUBHOCTH, OTBETCTBEHHOCTH,

—  TIOBBIIIEHUIO MOTHBAIMH U AP(HEKTUBHOCTH YUEOHOMN €SI TeTbHOCTH;

—  Ppa3BUTb CIIOCOOHOCTH K pa3paboTKe HECKOJIbKUX BaPUAHTOB PELICHUH,

— K [TOWCKY HECTaHJIAPTHBIX PEIICHUMH,

—  IOWCKY U OCYILECTBIICHUIO HanOOJee MPUEMIIEMOT0 PELLICHHS

—  OomepupoBaTh TUIMOTE3aMH KaK OTJIWYUTEIbHBIM HHCTPYMEHTOM  HAy4YHOTO
paccyxIeHus,

—  ONBIT pENICHUS WHTEIUICKTYaJbHBIX 3a7ad Ha OCHOBE MBICJICHHOTO TIOCTPOCHUS
Pa3IUYHBIX MPEANOJIOKEHUN U UX MOCIEAYIOUIeH MPOBEPKH.

CrpaTernu cMbICJI0BOI0 YTEHHUsI U padoTa ¢ TEKCTOM :

—  HaxoAWTh B TeKcTe Tpebyemyro HH(OpManuio (B COOTBETCTBHM C IEISIMH CBOEH
NESITEIbHOCTH);

—  OpUCHTHPOBATHCS B COJEPKAHMM TEKCTAa, MOHMMATh IIEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYpUpPOBaTh  TEKCT;

—  YCTaHaBJIMBATh B3aMMOCBSI3b ONMHUCAHHBIX B TEKCTE COOBITUH, SIBJICHUIA, IPOIECCOB;

—  mpuoOpeTaTh YCTONYMBEIM HABBIK OCMBICIIEHHOT'O YTECHHUS;

- OBJIA/ICBATh PA3JIMYHBIMU BUJAMH M THUIIAMU YTCHHS. YI€OHBIM U CAMOCTOSTEILHBIM
YTEHHUEM.

—  OBJaJeBaTh OCHOBHBIMH CTpAaTE€THUSIMU YTEHHUS  PA3JIMYHBIX TEKCTOB M OyayT
CHIOCOOHBI BBIOPATh CTPATETHIO YTEHHUS, OTBEUAIOIIYI0 KOHKPETHOHM yueOHOH 3a/1aue

9 ki1acc
JINYHOCTHBIMM pe3yabTaTaMM U3ydeHUs mnpeamera «MaTemaTHKa» SBISIOTCS CIEAYIONIUE
KayecTBa:
—  CaMOCTOATENbHO OOHApY)XHMBaTh U (OPMYIMPOBATH NpoOIEMy B KIACCHOW U
WHJVMBUIYaIbHOU Y4€OHOMU e TEIbHOCTH,
—  BBIIBUTATh BEPCUU PEIICHUS IPOOJIEMBI, 0CO3HABATh KOHEUHBINA PE3yIbTAT, BHIOUPATH
CPEIICTBA JOCTHXKEHHUS LIETH U3 MPEATIOKEHHBIX HIIM UX UCKATh CAMOCTOSATEIBHO;
- COCTaBJIATh (MHAWBUIYAIIBHO WK B TPYIIIIE) IJIaH PEHICHUS MPOOIeMbl (BBITIOJTHEHUS
MIPOEKTA);
—  moabdupaTh K Kaxaou mpobieMe (3a1aue) aJeKBaTHYIO € TEOPETUIECKYI0 MOIEIh
—  paboras 1O TMPEIJIOKEHHOMY WJIH CaMOCTOATEIBHO COCTABJICHHOMY IUIaHY,
WCIIOJIb30BaTh HApsIy C OCHOBHBIMU U JIOINOJIHUTENBHBIC CpPEACTBAa (CIIpaBOYHAs JIMTEPATy- pa,
CJIOKHBIE TIPUOOPHI, KOMITBIOTED);



—  IUTAHUPOBATh CBOIO HHIWBHUAYAJIBHYIO 00pPa30BaTEIbHYIO TPAEKTOPHUIO;

—  paboTaTh MO CaMOCTOSITEJILHO COCTABJICHHOMY IUIaHY, CBEpASCh C HUM U C IIEIbIO
NeSTENbHOCTH, MCIPABIIsAs OIIMOKH, MCIOJB3YS CAMOCTOSTENBHO MOJOOpaHHbIE CpeNCTBA (B TOM
yucie u MurepHer);

—  cBOOOJIHO IMOJIL30BaThCA BBIPAOOTAHHBIMU KPUTEPUSMHU OLEHKM U CaMOOLIEHKHU,
HCXOJS U3 LEJIM U UMEIOIIMXCSl KPUTEPUEB, pa3iindasi pe3ysbTaT U crocoObl 1eHCTBUH;

— B XOjI€ IIPE/CTaBICHMs POEKTA J1aBaTh OLIEHKY €r0 pe3ybTaTaM;

—  CaMOCTOSITEIbHO OCO3HaBaTh IIPUUYMHBI CBOErO ycClieXa WM HEeycliexa U HaXOIUTh
Croco0bl BbIX0/1a U3 CUTYallUU HEYCIIeXa;

—  yMeTh OIICHHUTH CTENEHb YCIENIHOCTH CBOCH HHIUBHIYAJIHHOH 00pa3oBaTEIbHOMN
NeSITeTbHOCTH;

—  JaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M uyepTaM XapakTepa («KakoB s»),
OTIpeNeNIATh HANpPABICHUS CBOETO PA3BUTHS («KAKUM S XOUy CTaTb», «4TO MHE JUIsl 3TOTO HAaJ0
CIIENaThy).

MeTtanpeaMeTHBIMM pe3ylbTaTaMU H3ydeHHMs Kypca «MaremaTuka» sBisercs (popMupoBaHHe
YHHUBEpCaJbHbIX YueOHbIX Aeiictuii (VY ).
Peryasit usnbie YY /.

—  CaMOCTOATENbHO OOHApYKUBaTh U (OPMYIUPOBATh YUEOHYIO MPOOIEeMy, ONpeesaTh
1eib y4eOHOM NesTeNbHOCTH, BHIOMPATh TEMY POEKTa;

—  BBIABUTaTh BEPCUM PEIICHUS MPOOJIEMBbl, OCO3HABATh (M UHTEPIPETUPOBATH B Clydyae
HE00XOAMMOCTH) KOHEUHBIH pe3yabTaT, BBIOMpPATh CPEJCTBA JOCTHIKEHHS LIEIH U3 MPEJI0KEHHBIX,
a TaK)X€ UCKATh UX CAMOCTOSATEIBHO;

—  COCTaBJIATH (MHAMBUIYAIbHO WM B TPYIIE) IUIAH PELICHUS MPOOIEMBbI (BBITOIHEHHS
MIPOCKTA);

—  pabortasg o mjiaHy, CBEpsTb CBOU JEHCTBUS C LEJIbIO W, NpU HEOOXOIUMOCTH,
UCIIPABIISATh OLIMOKH CAMOCTOSITENBHO (B TOM YKCIIE H KOPPEKTUPOBATH IUIAH);

— B JMaJOre ¢ YYWUTEJIEeM COBEPLICHCTBOBATh CAMOCTOSITENILHO BbIPAOOTAHHBIE
KPUTEPUHU OLICHKHU.

ITo3znaBaresibubie YY /:

- aHAJIM3UPOBaTh, CPAaBHUBATH, Ki1accu(PUIIMPOBaTh U 00001IaTh (PaKThI U SBICHUS;

—  OCYIIECTBIIATH CpAaBHEHHE, CEPUAIMIO U KIACCU(UKAIIUIO, CAMOCTOATEIBHO BHIOHpAs
OCHOBAHHMS U KPUTEPUU JUIsl YKa3aHHBIX JIOTMYECKUX OIepaluil; CTPOUTh KiacCH- (QUKALHIO ITyTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUSA );

—  CTPOWTH JIOTUYECKH OOOCHOBAHHOE pACCYXICHHE, BKIIIOYAIOIIEE YCTAaHOBJICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBS3EH;

—  cO3/aBaTh MaTeMaTHYECKHE MOJIEIH;

—  COCTaBJIATb TE€3UCHI, pa3JIUYHbIE BU/IbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

—  mpeoOpa3oBbIBaTh MH(MOPMAIMIO M3 OIHOTO BHJAAa B ApPYyrod (Tabiuily B TEKCT,
qyarpammy U 1p.);

—  BBIYUTHIBATh BCE YPOBHU TEKCTOBOW WH(POPMAIIHH;

—  yMeTh ONpEIeNaTh BO3MOXHbBIE HCTOYHMKH HEOOXOAMMBIX CBEICHUH, MPOU3BOIUTH
MOUCK MH(pOPMALIUHY, AHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD;

—  caMOMy CO03/aBaTh UCTOYHUKH MH(POPMALMK PA3HOIO TUIA U JJIS Pa3HBIX ayJAUTOPUH,
cobmoaTh HH(GOPMAIIMOHHYIO TUTHEHY U IpaBuiia HHPOPMALIMOHHOM 6€301MacHOCTH;

—  yMeThb MHCIIOJIb30BaTh KOMIBIOTEPHBIE M KOMMYHHMKAIIUOHHBIE TEXHOJOTMHM KakK
HMHCTPYMEHT ISl JOCTHKEHUSI CBOMX LIENIEH;

—  yMeTh BbIOMpATh aJieKBaTHbBIC 3aj7jau€ MHCTPYMEHTAJbHbIE MPOrPaMMHO-aIapaTHbIC
CpEe/CTBA U CEPBHCHI.

Kommynukarususbie YY1

—  CaMOCTOATENbHO OPraHM30BBIBATh yuyeOHOE B3aMMOJICHCTBHE B Tpymie (ONmpenensTh
oO11ue 1eau, 10roBapuBaThes Apyr ¢ APYroM u T.1.);

—  OTCTauBasi CBOIO TOUKY 3pPEHUs, IPUBOIUTH aPTyMEHTHI, MOATBEPKAast UX (pakramu;

— B JIUCKYCCUU YMETH BBIIIBUHYTb IPUMEDPHI U KOHTPApryMEHTHI,



—  YUUTHCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IpU3HABAThH
OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

—  yYMETh B3TJISTHYTh HAa CUTYAIMIO C MHOW TTO3UIIMH U JOTOBAPUBATHCS C JIFOJbMU WHBIX
MO3ULUHA.

®opmupoBanune UKT-koMneTreHTHOCTH 00y IAIOLIUXCH:

—  BIIAQJETh HaBBIKAMHU pabOTHI C PAa3TMYHBIMH MCTOYHUKAMH WHGOPMAIUU: KHUTAMHU,
yueOHUKaMH, CIpPAaBOYHHKAMH, aTJiacaMH, KapTamH, OMPEACIUTEISIMH, SHIMKIONCAUSIMH,
katasioramu, cioBapsimu, CD-Rom, UntepHer;

—  CaMOCTOSATENbHO UCKATh, U3BJIEKATh, CUCTEMAaTU3UPOBATh, AaHAIIU3UPOBATH U OTOUPATH
HEOOXOIUMYIO IS pelieHus yu4eOHBbIX 3a7a4 MH(POpPMaIUI0, OPraHU30BBIBAThH, MPEOOPA30OBHIBATH,
COXPaHSTh U NIEPEIaBaTh €€;

—  OpPHEHTHPOBAThCS B MH(OPMAIIMOHHBIX MOTOKaX, YMETh BBIICIATH B HUX TJIaBHOE U
HE00X0IMMO€E; YMETh OCO3HAHHO BOCHPHUHHMMATh MH(OPMAILMIO, PACIPOCTPAHIEMYIO M0 KaHajam
CMU;

—  BIaJeTh HABBIKAMHU HCIIOJIb30BaHUSA HH(DOPMAIMOHHBIX YCTPOWCTB: KOMIIBIOTEPA,
TeJEeBU30pa, MarHutodoHa, TenedoHa, MoOWILHOro TeiedoHa, neimkepa, ¢dakca, TPHHTEpPA,
Moj/ieMa, KOMupa;

—  TpPUMEHSTh ISt peleHus yueOHBIX 3a/1a4y nH(pOpMallMOHHbIE u
TEJIEKOMMYHUKAIIMOHHBIE TEXHOJIOTUHU: ayJUO0 U BUI€03aIUCh, JIEKTPOHHYIO NouTy, IHTepHeT.

OCHOBBI Y4€OHO-HCCJIEA0BATEILCKON U MPOCKTHOM AeATe1bHOCTH

—  BOCIHUTaHUE CAMOCTOSITEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH,

—  TIOBBIIICHUIO MOTHBAIMH U YP(HEKTUBHOCTH YICOHOH JESITETLHOCTH;

— B X0JI€ peaju3alii UCXOJHOI0 3aMbICJIa HA TPAKTUYECKOM YPOBHE

—  BO3MOKHOCTbH Pa3BUTh CIIOCOOHOCTH K pa3paboTKe HECKOJIbKUX BAPHUAHTOB PEIICHMUIA,
K TMOUCKY HECTAHJIAPTHBIX PEIICHUH,

—  TOWCKY U OCYILECTBIICHUIO HANOOJIee MPUEMIIEMOTO PEILICHHS

—  ONepupoBaTh THUIOTE3aMH KAaK  OTJIMYUTEIbHBIM HMHCTPYMEHTOM  HAay4HOTO
paccyxIeHus,

—  ONBIT PELICHUs] HHTEJJIEKTYyaJbHBIX 3aJad Ha OCHOBE MBICIIEHHOTO MOCTPOEHUS
Pa3IUYHBIX  MPEAMNOIOKEHHUHN U UX MOCIIEAYIONIEH TPOBEPKHU.

CTpateruu cMbICJI0BOI0 YTEeHHUSI H PadoTa ¢ TEKCTOM

—  HaxoAWTh B TeKcTe Tpebyemyio HH(OpMaiMio (B COOTBETCTBHHM C LENSMU CBOEH
NESITEIBHOCTH);

—  OpPHEHTHUPOBATHCS B COJAEPNKAHMM TEKCTA, MOHUMATh LEJIOCTHBIH CMBICI TEKCTa,
CTPYKTYpPUPOBATH ;

—  YCTaHaBJIMBATh B3aMMOCBSI3b ONMHUCAHHBIX B TEKCTE COOBITUH, SIBJICHUIA, IPOIECCOB;

—  YCOBEpIIEHCTBYIOT TEXHWKY UTEHHUS © TNPUOOPETYT YCTOMUMBBIA  HABBIK
OCMBICJICHHOT'O YTEHUS;

—  MOJydYaT BO3MOXHOCTh IPUOOPECTH HABBIK pe(ICKCUBHOTO YTEHUS;

- OBJIaJIEBaTh PA3IMYHBIMU BUAAMH U TUIIAMH YTEHUS: O3HAKOMUTEIbHBIM,
M3YYalOIIUM, MPOCMOTPOBBIM, TOUCKOBBIM M BBIOOPOUYHBIM; BBIPA3UTEIIHHBIM UTEHUEM;
KOMMYHHUKATHUBHBIM YTE€HHEM BCIYX U MPO ce0sl; y4eOHBIM U CAMOCTOSITEILHBIM YTCHHEM;

—  OBJAJCIOT OCHOBHBIMHU CTPATErHsIMH YTEHHSI Pa3IMYHBIX TEKCTOB U OYIyT CIIOCOOHBI
BBIOpaTh CTPATETHIO YTSHHSI, OTBEYAIOIIYI0 KOHKPETHOH yueOHOM 3a1aue

IIpeameTHbIE pe3yabTaThl H3y4YeHHus1. Ajlredpa

Traace
Auaredpanyeckue BbIPasKeHHS.
VYyamuiics 7 Kj1acca Hay4UTCs:
—  ONepHpOBAThH MOHATUSAMHU (TOXKIECTBO», «TOXKIECTBEHHOE peoOpa3oBaHue», pelarhb
3a/1a4u, coepxkaliue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hopMysiaMu;



—  BBINOJHATH MpeoOpa3oBaHMs BBIPAKCHHN, COJIEPXKAIIUX CTETEHH C LEJIBIMH
MOKa3aTessIMU U KBaIpaTHbIE KOPHHU.

Yuawuiica 7 macca nonyuum 603modicnocme Hayuumuca:

—  BbINOJHAMb MHO20ULA208blE NPEOOPA308AHUSA PAYUOHATLHBIX BbIPANCEHUL, NPUMEHSIS
WUPOKULl HAbop cnocobo8 u NPUEMO8,

—  NpuMeHamb MOoNCOeCmBeHHble NPeodpasoeanus OJisl peuleHuss 3a0ay U3 pazoenos
Kypca.

YpaBHeHus.
VYyamuiics 7 Kjlacca Hay4UTCs:

—  peulaTb OCHOBHBIE BHJIbI PallMOHAJBHBIX YPAaBHEHUN C OJHOW MEPEMEHHOM, CUCTEMbI
JIBYX ypaBHEHUH C IBYMsI IEpEMEHHBIMU;

—  TIOHUMAaTh YpPaBHEHHE KaK BAKHEUIIYID MATeMaTUYECKYIO MOJEINb IJi OMHCAHUS U
M3ydeHHs] Pa3sHOOOpa3HBIX peaJbHBIX CHTYyallMil, pemiaTb TEKCTOBBIC 3aJaudl ajreOpandecKuM
METOJI0M;

—  TpUMEHATh rpaduueckue TMpeACTaBICHUS JUId  HCCIEJAOBAaHUS  YpaBHEHMIA,
WCCIICZIOBAHUS U PELICHHS CHCTEM YPaBHEHUI C ABYMS IIEPEMEHHBIMHU.

Yuawuiica T knacca nonyuum 03M0HCHOCMb HAYYUMBCA!

—  os1ademb CNeYualbHbIMU NPUEMAMU DEeUeHUs] VPAGHEHULl U CUCeM YPABHEHULL:
VBEPEHHO NPUMEHAMb annapam ypasHeHull 0iisl peuleHus pasHooopasHvlx 3a0ay no mamemamuxe,
CMENCHBIX NPeOMemos, NPAKMUKU,

—  npumenamb 2paguueckue npeocmasieHuss Ol UCCIe008AHUS YPAGHEHUL, CUCMEM
ypasneHuil, cooepaicauux OyKgeHHvle KO duyueHmol.

OcHoBHBIE OHATHS PYHKIMH
VYyamuiics 7 Kj1acca HAy4UTCs:

—  TOHUMAaTh U UCHOJb30BaTh (PYHKIMOHATIbHBIE TOHSATUS M S3BIK (TEPMUHBL,
CUMBOJINYECKUE 0003HAUEHU );

—  CTpoWTh TrpaduKH D>IEMEHTapHbIX (YHKIMHA; HCCIEN0BATh CBOMCTBA YHCIOBBIX
(GyHKIMI Ha OCHOBE M3Y4YEeHHUS MMOBEACHUS UX IPaUKOB;

—  TOHMMaTh (YHKIMIO KaK Ba)KHEHIIYIO MaTeMaTHUYECKYI0 MOJENb JUIS OIHCAHHS
MIPOLIECCOB U SIBIICHUI OKPYKAIOIIETO MHUPA, MPUMEHSITh (PYHKIIMOHAIBHBIN S3bIK IJIS OMUCAHUS U
WCCIIEIOBAHUS 3aBUCUMOCTEH MEXy (PU3MUECKUMH BETHUYNHAMH.

Yuawuiicsa 7 knacca noayuum 03MONCHOCMb HAYYUMBCA:

—  Npo8ooumb UCCIeO008aHUS, CEA3AHHbIE C U3YUeHUeM C8OUCME QYHKYUL, 6 MOM Yucie C
UCNONb3068AHUEM KOMAbIOMEPA, HA OCHOB8e 2papuKo8 uU3yuyeHHbIX @OYHKYull cmpoums 60/ee
CHIOJHCHBLE 2pAPUKU (KYCOUHO-3A0aHHble, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.);

—  UCnoiv308amov QYHKYUOHANbHBIE NPEOCMABNIeHUs U C8OUCMBA (PYHKYULl OISl peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHblx pa3oenos Kypcd.

Martemarudeckuii s3bIk. MaTeMaTu4ecKkast MoJeJIb.
VYyamuiics 7 knacca HAy4uTCs:

—  BBINOJIHATH BBIYHCIEHUS C palMOHAJIBHBIMU YHCIAMH, COYeTas YCTHBIE U
MUChMEHHBIC TTPHEMBI BRIYUCIICHU;

—  pemaTb 3aJa4H, cojiepkamie OyKBeHHbBIE TaHHBIE, paboTaTh ¢ (hOpMyIaMu;

—  BBINOJIHATH IPEOOPa30BaHUS BEIPAKEHUM;

- pelaTh JIMHENHbIE YPABHEHUS C OJTHOU IIEPEMEHHOM;

—  TIOHUMAaTh YpaBHEHHE KaK BaXKHEWIIYI0 MAaTeMaTUYECKyIO MOJEINb Jid OMHCAHUSA U
M3YYCHHUS Pa3HOOOpPA3HBIX pPEANbHBIX CHUTYyallMi, peliatb TEKCTOBBIE 3a7add alredpandecKum
METOJIOM.

Yuawuiicsa 7xknacca nonyuum eéozmoorcnocmo nHayuumuocs

—  UCNOJIb308amMb NpUEMbl, PAYUOHATUSUPYIOUJUE BbIYUCTICHUS,

—  npuobpecmu NpubIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8blOUPAS NOOX0OAWUL O
cumyayuu cnocoo;

—  npumeHsAmb ModcOeCmeeHHble Npeodpazosanus OJisl peuleHus 3a0ay U3 pasiudHbiX
paszoenos Kypca,



—  os1ademb CREYUAnbHbIMU HPUEMAMU DeuleHusl YPAGHEHUll, Y8ePeHHO NPUMEHSMb
annapam ypasHeHuii 0 peuleHusi pasHoo0OPA3HbIX 3A0ay U3 MAMEeMAMUKU, CMENCHbIX NPeoMemos,
NPAKMUKU.

JluneiiHass pyHKUMS.
VYyamumiics 7 knacca HAy4UTCs

—  TIOHUMAaTh UX TPa(UKOB;

—  moHuMaTh (QYHKIHIO KaK Ba)XKHEWIIYI0 MAaTeMAaTUYECKYI0 MOJENb [JIsl OINUCAHUS
MIPOLIECCOB U SBJIEHUN OKPYKaIOILIEro MUpA.

Yuawuiicsa 7 knacca nomyuum 603MOHCHOCb HAYUUMBCAL:

—  Npo8ooums UCCIe008aHUsl, C8A3AHHbIE C U3YUeHUeM C8OUCME (DYHKYUL, 8 MOM YUcie C
UCNONb3068AHUEM KOMHbIOMEpPA, HA OCHO8e 2pauKo8 U3yYeHHbIX @OYHKYUull cmpoums 60.ee
CIIOJHCHBLE 2PAPUKU

—  UCnoiv308amsv PYHKYUOHANbHBIE NPEOCMABNIeHUs U CEOUCMEa YHKYUL OJisl peueHus
MamemMamuyecKux 3a0ay U3 pasiuiHblx pa3zoeios Mamemamuru.

Cucrembl ABYX JIMHEHHBIX YPABHEHHUI € IBYMs llepeMeHHbIMH
VYyamuiics 7xiacca HAy4UTCs:

—  pematb CHUCTEM JBYX YpaBHEHHH C JBYMS W UCIOJB30BaTh (PYHKIMOHAJIbHBIC
MOHSTHSL U A3BIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAYEHUS);

- CTPOUTH Tpa(UKH JTUHEWHBIX (PYHKIMI; MCCIeN0BaTh CBOMCTBA JIMHEHHBIX () YHKITHIA
Ha OCHOBE TOBEJICHUS IEPEMEHHBIMY;

—  NpUMEHATh rpaduuecKkue MNPEACTABICHUS ISl WCCIENOBAHUS W PEIICHUS CHCTEM
YPaBHEHUH C IByMs IIEPEMEHHBIMY;

—  pemarth 3a7Ja4M C IOMOIIbI CUCTEM YPaBHEHHIA.

Yuawuiicsa 7xknacca nonyuum 6o3modcnocmo Hayuumocs:

—  081a0emb CHEYUATbHLIMU NPUEMAMU PeUeHUss CUCmemM YPAGHeHUll, Y8epPeHHO

NpUMeHAMb annapam ypaeHeHutl 0Jisi peuleHusi pasHooOpazHblx 3a0ay
CreneHnb ¢ HaTYypaJbHBIM IIOKa3aTesIeM H e¢ CBOMCTBA
VYyanuiicst 7kiacca HAyYUTCS:

—  BBIpaXaThb 4YHCIa B SKBUBAJIEHTHOW (opme, BbiOuMpas HauOosiee MOAXOASIIYIO B
3aBUCHMOCTH OT KOHKPETHOW CUTYallUH;

—  BBINOJIHATH TNpeoOpa3oBaHUs BBIPAXKEHUN, COJAEP)KAIIMX CTENEHH C LEJIbIM
II0KAa3aTeJIeM.

Yuawuiica 7knacca nonyuum 603mMoiMCHOCMb HAYYUMBCSL.

—  HayyumvCs UCNOAb308AMb NPUEMbl, PAYUOHATUSUPYIOUJUE BbIYUCTEHUS,

—  npuobpecmu NpuBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAs NOOX0OAWUL OJisl
cumyayuu cnocoo;

—  npuMeHAmMb MOHCOeCmEeHHble Npeodpazosanus Ol peuleHus 3a0ay U3 pasiudHblX
paszoenos Kypca.

OnHouneHbl. ApugMeTHUYECKHE ONepPaAl HA/l OTHOYJICHAMM.
VYyamumiics 7xi1acca Hay4uTCs:

—  BBINOJHATH MpeoOpa3oBaHMs BBIPAKEHUH, CONEPXKAIIMX CTENEHU C  LEeJbIM

roKasarese
Yuawuiica 7 knacca nonyyum 603M04CHOCMb HAYYUMBCL:

—  npuMeHAmb MOdNCOeCmeeHHvle Npeodpazosanuss Ol peuleHus 3a0ay U3 pasiuiHblX
paszoenos Kypca.

MHoro4wieHbl. ApupMeTHYECKHE ONePANUN HAL MHOTOYJIeHAMMU.
VYyammiics 7x1acca Hay4uTCs !

—  pemaTb 3aJa4d, coiepKalire OyKBeHHbIE TaHHBIE; pad0oTaTh ¢ GOpMylIaMHu;

—  BBINOJHATH MpeoOpa3oBaHMs BBIPAKEHHUH, COJAEP)KAIIMX CTENEHH C  LEJbIM
MoKazaresem;

—  BBINOJIHATH TOXKIECTBEHHBIE MMPEOOPA30BAHMUS PAIIHOHAILHBIX BBIPAXKEHUI Ha OCHOBE
MpaBUJI ACHUCTBUI HAJl MHOTOWICHAMHU

Yuenux 7xnacca nonyuum 6o3modicnocms HaAY4UMbCA:



—  Hay4yumwvCcs 8bINOJHAMb MHO20UA208blE NPEoOPA308AHUSL PAYUOHATILHBIX BbIPANCEHU,
NPUMEHSISL WUPOKULL HAOOP CNOCOO08 U NPUEMO8;
—  npuMeHAmMb MONCOECmEeHHble NpeoOpazosanus O peuleHus 3a0ay U3 pasiudHblX
paszoenos Kypca.
Pa3jio:keHue MHOrO4JIEHOB HA MHOKUTEJIN
VYyamuiics 7 knacca Hay4UTCs:
- BJIQJIETh MOHIATHSIMH «MOHCOECB0», «MOACOeCmBeHHOe npeobpazosanuey, pelathb
3a/1a4u, cojepxkaiine OyKBeHHbIE JaHHbIE; padoTaTh ¢ popMynaMu;
—  BBINOJHATH MpeoOpa3oBaHMsA BBIPAKEHHUH, COAEPXKAIIMX CTENEHH C  LEJIbIM
MoKazaresem;
—  BBINOJIHATH TOXJIECTBEHHbIE MTPEOOPA30BaHUs PallMOHAIBHBIX BBIPAXKEHUN HA OCHOBE
MpaBUJI ACHCTBUI HAJl MHOTOUJICHAMH,
—  BBINOJIHATH PA3I0KEHHE MHOTOWICHOB HA MHOXKUTEIH.
Yuawuiicsa 7 knacca
ROIYYUM BO3MONCHOCTNb HAYHUUMBCA
—  HayyumwvCs 8bINOJHAMb MHO20UIA208ble NPeobPA308aHUS PAYUOHATILHBIX BbIPANCEHULL,
NPUMEHSIS. WUPOKULL HAOOP CROCOO08 U NPUEMO8;
OyHKuHA y = X%
VYyamuiics 7xi1acca Hay4uTCs !
—  TOHUMAaTh U UCHONB30BaTh (DYHKIMOHATIBHBIE TOHSATUS H S3BIK (TEPMUHBL,
CUMBOJINYECKUE 0003HAUEHU );
- cTpouTh Tpaduku GyHKIUN y=x? u Y= —x? UCCIIEAOBATh CBOMCTBA 3TUX (PYHKIMI Ha
OCHOBE TIOBEJICHUS UX IPaPUKOB,;
—  mnoHuMaTh (QYHKIMIO KaK Ba)XKHEWIIYI0O MaTeMaTUYECKYI0 MOJENb [JIsl OINHCaHUS
IIPOLIECCOB U SBJIEHUN OKPYXKAIOIEr0 MUPA.
Yuawuiica 7xnacca nonyuum 603modxcnocmo Hayuumvca.:
—  uUcnonv308amv OYHKYUOHATbHbIE NPeOCMABLeHUsl U C8OUCMBA QYHKYULL O peuleHUs]
MamemMamuyecKux 3a0ad U3 pasiuyHulx paz0eios Mamemamuxu.

8kuace
Auaredpanueckue Apooun
VYyammiics 8 kiiacca Hay4UTCS:

—  BBINOJHATH TOXJICCTBEHHBIC MPEOOPa30BaHHs PAIMOHAIBHBIX BBIPAKCHUH HA OCHOBE
MPaBHII ACHCTBHIA HAJ] MHOTOWICHAMH U alreOpandecKuMH JPOOSIMH;

—  BBINOJHATH Pa3JIOKEHHE MHOTOYICHOB HA MHOXKUTEIIH.

Yuawuiica 8 kracca nonyuum 603moxicHoCcmb HAYYUMBCAL:
—  NpuMeHsmb MOANCOeCMBeHHble NPeodpa3o8anus OJisl peuleHuss 3a0ay U3 pasiuyHblxX
paszoenos Kypca (Hanpumep, 05 HAX0HCOeHUs: HaUOONbULe20/HAUMEHbULE20 3HAUEHUSL BLIPAICEHUSL).
HepaBencrBa
VYyamuiics 8 ki1acca Hay4UTCS:
—  pemaTh KBaJpaTHbIC HEPABEHCTBA C OMOPOH Ha IrpadnuecKue MPeACTaBICHUS;
—  TpHUMEHSTH alnmnapaT HEPaBEHCTB IS PEIICHUS 3a/1a4 U3 Pa3JIMYHbIX Pa3/IelioB Kypca.
Yuawuiica 8 knacca nonyuum 6ozmosrcnocms Hayuumvcs:

—  pazsHoOOpA3HbLIM NPUEMAM OOKA3AMENbCMEA HEPABEHCMS, VE8EPEHHO NPUMEHSIMb
annapam HepaseHcma OJisi peuleHus Pa3HO000PA3HBIX MAMEMAMUYECKUX 3a0ay U 3a0ay U3 CMENHCHbIX
npeomemos, NPaKmuKu,

—  npumeHsmb epaghuueckue npeocmaesienus Oisl UCCIeO08AHUS HEPABEHCMS, CUCTeM
HepageHcms, cooepicaujux OykeeHnvle Koagduyuenmoi.

CBoiicTBa KBaJpPaTHOT0 KOPHS
VYyamuiics 8knacca HayquTCs:

—  CpaBHHBaTh W YIOPSIOYUBATH PAIMOHAJTBHBIC YHCIIA, BBITIOJHATH BBIYHUCICHUS C
parMoHaIbHBIMU YHUCIIAMU;

—  NPHUBOAWTH MNPUMEPHI HPPAIMOHATIBHBIX YHCEJ], pPACIO3HABAaTh HPPAIMOHATIbHBIC
qHCIa;



—  BBIYUCIIATH KBaJIpaTHBIE KOPHU;
—  CcTpouThb IpaUKH KYCOUHBIX ()YHKIIUH;
Yuawuiicsa S8knacca nonyuum 6o3mosrcnocmo nayuumocs:
- cmpoums 2pagux QyHKYuu Mooyv X;
- uccnedosams u O0OKA3bl8AMb CEOUCMEA KEAOPAMHBIX KOPHEL,
—  -Onucvleamv CEOUCMBA 2papuKo8 KyCOUHbIX (QYHKYUU HA OCHO8e 2paguuecKux
npeocmasieHull.
KBagparuunas pyHkums.
VYyamuiics 8knacca HayquTCs:
—  BBIYUCIIATH 3HAYCHUS KBAJIPATUIHBIX ()YHKIIHIA;
—  CTpOWTH IpadyK KBAAPATHYHON (PYHKIIUH;
—  OIKCHIBaTh CBOMCTBA KBAaAPATUYHOU (DYHKIINU;
Yuawuiicsa S8knacca nonyuum 6o3mosrcnocmo nayuumuocs:
—  ucnonvzogamv  QYHKYUOHANbHO-2paduueckoe npeocmasienus Oas peueHus U
uccne0o8aHus ypasHeHut,
— - cmpoums 2paguKu Ha OCHOBE UIBECMHBIX 2PAPUKOSE.
KBaaparnbie ypaBHeHuUs.
VYyanuiics 8 kinacca HayquTCS:
—  pacrmo3HaBaTh KBaJpPaTHBIC YPABHCHUS U BUIbI KBAIPATHBIX YPaBHCHUI;
—  TPOBOJIUTH HCCJIECNOBAaHUS HA TPEeIMET KOJIMYECTBO KOPHEW ypaBHEHHUS TIO
JTUCKPUMHUHAHTY;
—  pemiaTh KBaJpaTHBIC YPAaBHEHUS;
Yuawuiica Sxnacca nonyuum 603modxcHocms Hayuumuvcs:
—  Hayyumwvcs peulamsb OpOOHO-pAYUOHATIbHBLE YPAGHEHUS,
—  pewiamb meKcmogule 3a0ayul;
—  nepexooums OM CIOBECHOU (HOPMYIUPOBKU 3A0a4U K aleeOpauieckol Mooeiu nymem
cocmaesneHus: ypasHeuusl,
DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPHH BEPOSITHOCTH.
VYyammiics 8 ki1acca Hay4UTCS:
—  pewiath npocreiiire KOMOMHATOPHBIC 3a/1a4u;
—  TIO3HAKOMSITCS C METOJIaMHU PEIICHUS 3aja4, IyTeM repedopa BapuaHTOB, TOCTPOCHUE
JiepeBa BapUAHTOB;
Yuawuiicsa S8knacca nonyuum 6o3mosrcnocmo nayuumuocs:
—  -NpUMEHAMb NPABUNO KOMOUHAMOPHO20 YMHOMNCEHUs Ol peuleHus 3a0a4y Ha
HAX0ACOeHUe YUCIA 00bEKMO8 Ul KOMOUHAYUll

9kJ1acc
YucioBble NOCTEA0OBATEIBLHOCTH
BBIyCKHUK Hay4YUTCS:

—  IIOHMMAaThb M UCHOJIb30BaTh A3BIK MOCJIEJOBATEIBHOCTEN (TEPMUHBI, CUMBOJINYECKUE
0003HAYCHHUS );

—  OpuUMEHATh (QOpPMYINbI, CBA3aHHbIE C apU(PMETUYECKOH M TIeOMETPUYECKOM
nporpeccuel, u amnmapaT, cGOpMUPOBAHHBIM MPU MU3YUYEHUHU IPYIHX pa3liejoB Kypca, K PEHICHUIO
3a/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEAIbHOU KU3HU.

Buinycknux noiyuum 603MO#CHOCHb HAYYUMbCAL:

—  pewamb KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUeM POpMYl N-20 YieHd U CYMMbl
NepeuvIX N UJeHO8 apupMemuieckol U 2eoMempuyecKol nPospeccuu, NPUMeHsIs. RPU SMoM annapam
YpasHeHull U HepageHCme,

—  NOHUMAamMb aApU@PMemuyeckyro U 2eoOMempuyecKylo npozpeccurd Kaxk @yHKyuu
HamMypanbHo20 apeyMenma, CeA3bl8amsb apu@mMemudeckylo npozpeccuio ¢ JUHeUHbIM POCMOM,
2e0MeMPU4ECKyI0 — € IKCHOHEHYUAIbHbIM POCHIOM.

HepasencrBa
BelnnyCKHUK Hay4uTC:



— - IOHMMaTh W TPUMEHSITH TEXHOJOTHIO M CHUMBOJHKY, CBS3aHHYIO C OTHOIIECHHEM
HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

—  -pemiaTth KBaJpaTHBIC HEPABEHCTBA C OMOPO HA TpauUeCcKue MPeICTaBICHIS,

— - TPUMEHATHh amnmapaT HepaBEHCTBA IS PEIICHHs 3a7ad W3 Pa3JIMYHbIX pa3lelioB
Kypca.

BoinyckHuk noxyyum 603mMOMCHOCIb HAYUUMBCAL:

—  pa3HOOOpa3HBIM NMpHEMaM J0Ka3aTeIbCTBA HEPABCHCTB;

—  YBEPEHHO TMPHUMEHATh anmapaT HEPaBeHCTB JJs peIIeHUus Pa3HOOOpPa3HBIX
MaTeMaTUYECKHX 3a/1a4 U 33/1a4 U3 CMEKHBIX MPEIMETOB U TPAKTHKH;

—  OpUMEHSTh rpaduyeckoe MpPeACTaBICHHE IJIi HCCIECJIOBAaHHMS HEPABEHCTB, CHCTEM
HEPaBEHCTB, COJCPXKAIINX OYKBEHHBIC KO (DHUINCHTHI.

TexcroBble 32124
BeImycKHUK Hay4HTCS:

—  pemiaTh 3a7aydl Pa3HBIX THUIIOB HA BCE apU(METHUECKHE AEHCTBUS;

—  CTPOMUTb CXEMATHYECKUH 4epTEX MU JPYryl0 KpaTKylo 3amuch (TabnMia, cxema,
PHUCYHOK) KaK MOJEJbh TEKCTa 3a/Jauyd, B KOTOPOH JaHbl 3HAUYEHHS TPOHKH B3aUMOCBSI3aHHBIX
BEJIMYMH, C IETbI0  TIOMCKA PEUICHHUS 3a1a4H;

—  OCYIIECTBIJIAATH CIIOCOO TOMCKA PEIICHUs 3a7aud, B KOTOPOM PacCy’KIECHHUE CTPOUTCS
OT YCIIOBHUSI K TPeOOBaHMIO, P MMOUCKE PEIICHHS 3a/1a4, UM OT TPeOOBaHUS K YCIOBHIO;

—  COCTaBJIATH IJIaH IpOLecca PEIICHHs 33/1a4H;

—  BBIIEJSATH ATAIBl PEIICHUS 3a]1a4H;

BoinyckHuk noxyyum 603mMo4CHOCIb HAYUUNBCAL:
—  8blOBULAMD 2UNOME3bL O BOZMOICHLIX NPEOENbHbIX 3HAYEHUAX YUCTI08020 OMEemd

3adayu (Oerams NPUKUOKY)
—  pewams u KOHCMPYUposams 3a0a4i Ha OCHOBE PACCMOMPEHUS. PEAIbHbIX CUMYayull,
8 KOMOpbIX He mpebyemcst MO4HbIU BbIYUCTUMENbHBLL Pe3yIbman,

OnucarejbHasi CTATHCTHKA
BrITyCKHUK HayduTCS:
— UCIIOJIb30BaTh TMPOCTEUIITNE CITOCOOBI TPEJCTABICHUS M aHAJIM3a CTATHCTHYCCKUX
JaHHBIX.
Buinycknux nonyyum eozmodrcHocmun:
—  npuobpecmu nepeoOHAYANbHbIL ONbIM OP2aAHU3AYUU cOOPA OAHHBIX NPU NPOBEOeHUU
onpoca 0ouecmeeHH020 MHeHUs, OCYUeCMBIAMb UX AHAIU3, NPEOCMAasIsmMb Pe3ylbmambl ONPoca 8
8ude mabauyvl, OUASPAMMbI.
CayuaiiHble cOObITHSI U BEPOSITHOCTH
VYyamuiics 9 kiiacca HayuuTcs:
—  HAXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTH CIYYaHOTO COOBITHS.
Yuawuiicsa 9 knacca nonyuum eosmosrcnocms.
—  npuobpecmu OnvlmM HNPOBEOCHUs] CIAYYAUHBLIX OKCNEPUMEHMO8, 6 MOM Yucie ¢
NOMOUWBIO KOMABLIOMEPHO20 MOOCIUPOBAHUSL, UHMEPNPEMAYUL UX PEe3YAbIMAMO8.
KomOnnatopuka
BbImyckHUK Hay4HTCS:
—  pemiaTh KOMOMHATOPHBIE 33/1a4U Ha HAXOXKJICHHUE Ynciia 00bEKTOB MJIM KOMOWHAIIHA.
Buinycknux nonyuum eozmoorcHocmu:
—  Hayuumoucs HeKOMopbuiM NPUEMAM peulenls KOMOUHAMOPHBIX 3a0ad.

Conep:kanue Kypca « Ajaredopa»

Txaacc

« MaTemaTnueckuii s3bik. MaremaTrudeckasi Mojaedab » UnuciaoBele ©u  anreOpandeckue
BbIpakeHHs. UTO TakOoe MaTEMATUYECKUM SA3bIK. UTO Takoe MaTeMaTudeckast MoJenb. JInHeliHoe ypaBHEHNE
¢ onHou nepemeHHou. KoopaunaTHas npsimast.



« JInneitnasa ¢Qynkuus ». KoopaunHatHass 1iockocTh. JIMHEHHOE ypaBHEHHE C JABYMs
nepemMeHHbIMU. JIuneitHas pynkuusa. BzaumHoe pacnosnoxeHue rpagukoB JTUHEHHON (yHKIUH.

« CucremMbl ABYX JHHEHHBIX YPABHEHHHl ¢ JBYMsl IepeMeHHbIMH ». OCHOBHBIE IOHATHS.
Meron moactaHoBku. Meton anreOpawmueckoro ciokeHus. CHCTEMbl JIMHEWHBIX YpPaBHEHHH C JIBYyMs
IIepeEMEHHBIMU. MaTeMaTH4eCK1E MO/IENIN PEaIbHbIX CUTYaLUH.

« CTeneHb ¢ HATYPAJbHBIM MOKA3aTeJeM U €€ CBOiCcTBA ». UTO Takoe CTEeNEeHb ¢ HATypaJlbHbIM
nokaszateneM. Tabnuma ocHOBHBIX cTeneHei. CBOICTBa CTENEeHN ¢ HaTypaJbHBIM MTOKa3aTeseM. Y MHOKEHHE
U JICJIEHUE CTENEHEN C OJUHAKOBBIMUA OCHOBaHUAMU. CTENEHb C HYJIEBBIM I10KA3aTEIIEM.

« OnHouneHBbl. ApupmMeTnyecKkHe omepanMy HaA OJHOYWIeHaMHu ». llonsaTue onHOYIEHA.
CrangapTHbeiii BuA opHowieHa. CloKEHWE MW BBIYMTAHUE OJHOWICHOB. YMHOXXEHUE OJIHOUYJICHOB.
Bo3BeneHne olHOUIEHA B HATYpaJIbHYIO CTENEHb. JleeHre oqHOWIEHA Ha OAHOYIIEH.

« MHorowienbl. ApudmMerndeckue onepauvMd  HaJA  MHOrowieHam ».  OCHOBHBIE
noHATHs .C0XKEHNE M BbIUMTAHUE MHOTOYJICHOB. YMHOXEHHE OJIHOYJIEHA HAa MHOIOWIEH. YMHO)KEHHE
MHOT'O4YJI€Ha Ha MHOTrowIieH. POpMyIIbl COKPAIIECHHOTO YMHOXEHUS. JleleHre MHOrowieHa Ha OJHOYJIEH.

« Pa3jioxkeHHMe MHOIOYJIEHOB HAa MHOKMTeJM ». UYUTO Takoe pas3jioKeHHEe MHOrodjeHa Ha
MHOXUTEMH. BbiHeceHne oOmero MHoxuTens 3a ckoOku. Crnoco0 rpynnupoBku.  Pasznoxenue Ha
MHOXHUTEIH C TOMOIIBI0 (hopMyn cokparieHHoro ymHoxkeHusa. CokpaiieHue anreOpandeckux IpoOeit.
Toxnectna.

« @yHkuusa y = x* ». Oynkuus y= x* u ee rpaduk. I'paduueckoe perienne ypaBHEHUH.

« Q000 aoIee MOBTOPEHME »

8kiacc

« Aaredopanyeckue apodu ». OcHoBHbIE TOHATHS. OCHOBHOE CBOMCTBO anreOpandeckoi Apoou.
CrnoxeHrne | BbIUMTaHHE aureOpandeckux JpoOeld C OIMHAKOBBIMM U Ppa3HbIMH 3HAMEHATEISAMHU.
YMHOXEHUE W JeleHHe anreOpamueckux npoOeit. BosBenenume anreOpandeckoil ApoOW B CTEIICHB.
IIpeoOpa3oBanue anredpanmveckux ApoOeil. Panuonanbhble ypaBHeHUs. CrnocoObl M NMpPHUEMBl PELICHHUS.
CreneHb ¢ OTpULIATEIbHBIM IIOKA3aTEIEM.

« @ynknus ». CpolicTBa KBaapaTHOro KopHsA. PanmonanbHele uucna. [loHsATHE KBagpaTHOro
KOpHS M3 HEOTPHUIATEIBbHOrO0 4Yucha. MppaiuoHanbHbIE YHCIHA. CBoiicTBa KBaJpaTHBIX KOpHEH.
IIpeoOpa3oBaHue BeIpaKEHUI coaepKalux KOpHU. Moynb JeiCTBUTENIBHOTO YHCIIA.

« KBaaparnunas pynkuusa. @ynknus y= k/x ». Caoiicta GyHKImH y=Kx°. OyHKIms y=
k/x u ee rpaduxk. IIpeoOpasoBanue rpapukos. I'paduueckoe perieHne KBajpaTHbIX ypaBHeHUNH. DyHKIMA
y= ax*+Bx +c, ee rpaduK.

« KBaapatruble ypaBHeHus ». OcHOBHbIE NOHATUA. POpMysna KOpHEW KBaJpaTHOI'O ypaBHEHHS.
PanmonanbHble ypaBHEHHUSI KaK MAaTEMAaTUYECKUE MOJIENIN PEAIbHBIX CUTYaIlHi.

Pa3noxeHne kBapaTHOrO TpeXwieHa HA MHOKUTENN. MppalnoHalbHbIe ypaBHEHHUS.

« HepaBenctTBa ». CBoiicTBa YnCIOBBIX HEpaBEHCTB. PelleHne NMHEHHBIX HEpaBEHCTB. Perienue
KBaJIpaTHBIX HepaBeHCTB. [IpulmkeHHble 3HaUeHUS AeCTBUTENbHBIX YKce. CTaHAapTHBIN BU yucia

« DJ1IeMeHTbl KOMOMHATOPUKH, CTATHCTUKH M TEOPUHU BEPOSATHOCTeM »

9 kJacc.

« PaunoHa/ibHbIe HEPABEHCTBA U MX cUCTeMbI ».JIMHEHOE U KBaJIpaTHOE HEPABEHCTBO C OJTHOM
MIEpEeMEHHOM, YacTHOe M O00Illee pelleHue, pPaBHOCUIBHOCTh, PAaBHOCWIIbHBIE MPeoOpa3OBaHUs.
PanmonansHbie HEpaBEHCTBA C OJHOW IMEPEMEHHOW, METOJ MHTEpBAJOB, KpWBas 3HAKOB, HECTPOTHUE U
CTpPOTHE HEPaBEHCTBA. DJIEMEHT MHOXKECTBa, MOJMHO)KECTBO JTaHHOTO MHOXKECTBA, IIyCTOE€ MHOMXECTBO.
[lepeceuenue u oObequHEHNE MHOXKECTB. CHCTEMBbI TUHEHHBIX HEPAaBEHCTB, YACTHOE M O0IIEe pelieHue
CUCTEMbI HEPABEHCTB.

« CucremMbl ypaBHeHHWIi ». PampoHanpbHOE ypaBHEHHE C JBYMS TIEPEMEHHBIMH, PpELICHUE
ypaBHEHUS C ByMsI IIEPEMEHHBIMH, PAaBHOCUJIbHBIE YpaBHEHHUS, paBHOCUJIbHBIE MpeoOpa3oBanus. [ padux
ypaBHEHUS, CHCTEMa YypaBHEHUU C JByMs IEPEMEHHBIMHU, PEHICHHE CUCTEMBl YpPaBHEHHH C ABYMS
NEepPEeMEHHbIMU. MeToa MOJCTaHOBKHM, METOJ aureOpanueckoro CIOKEHHUS, METOJ BBEIEHUS HOBBIX
MEePEeMEHHBIX, TPaQUUECKUN METOJ, PABHOCHIILHBIC CUCTEMBI YPAaBHEHUIA.

« YucaoBbie Ppynkumun ». OyHKIMg, 0071aCTh ONpeneIeHUE WU MHOXECTBO 3HAUYEHUH (DYHKIIHH.
Ananutuyeckuil, rpaduueckuii, TaOIMYHBINA, CIOBECHBIN CIOCOOBI 3amaHus GyHKIMU. ['paduk GyHKINM.
MoHOTOHHOCTh (BO3pacTaHWe M YyObIBaHHME) (YHKIHMH, OTPAHWYECHHOCTh (PYHKIIMM CHHU3Y M CBEPXY,



HauMeHblIee W HauOosbllee 3HAYeHUs (YHKUUH, HEnpepblBHAs (YHKLUSA, BBINTYKJIAs BBEPX WM BHU3.
OnemeHTapHble (QyHKuuu. YetHas u HeueTHas GyHKUMH W uX rpapukd. CreneHHble (QYHKUUU C
HaTypaJbHBIM ITOKa3aTesIeM, UX CBOHCTBA U rpaduku. CBoicTBa U rpadUKy CTENIEHHBIX (QYHKIMHA ¢ YETHBIM
Y HCYETHBIM IT0Ka3aTeJIsIMHU, C OTPULIATENIBHBIM LIEJIbIM [T0KA3aTEIIEM.

« IIporpeccuu.  YmciaoBasi  mocjiegoBaTebHOCTBh ».  CrocoObl  3aJaHusl  YHMCIIOBOM
IIOCJIEOBATEIbHOCTH. (CBOMCTBAa YHCIIOBBIX IIOCJIEIOBATCIBHOCTEH, MOHOTOHHAs IOCJIENOBATEIBHOCTD,
BO3pacTalolias MOCIEJ0BATEIbHOCTh, YOBIBAIOMIAs MOCIEA0BATENbHOCTh. ApU(pMETHUECKasT MPOrPeccHs,
pa3HOCTh, BO3pacTarolllas Iporpeccusi, KOHEYHas mporpeccus, GopMmyia n-ro 4jeHa apupMeTHdecKoin
nporpeccuu, (GopMmyiaa CyMMbl WIEHOB KOHEUHOW apU(pMETHYECKOW MPOrPEeCcCHH, XapaKTepUCTHUYECKOe
CBOMCTBO apu(pMeTHYeCKOW mporpeccuu. l'eoMmerpuyeckas mporpeccusi, 3HaMeHaTeldb HPOTPECCHH,
BO3pacTalolias Mmporpeccus, KOHeYHasi mporpeccus, GopMyia n-ro 4jeHa reoOMeTpUYecKoil mporpeccuw,
dbopmyna CyMMBI UJIEHOB KOHEUYHOW T'€OMETPHUYECKOW TMPOTPECCHH, XapaKTEPUCTHUYECKOE CBOMCTBO
reOMETPUUECKON IPOTPECCUMN.

« DJIeMeHTbl KOMOMHATOPUKH, CTATHCTHUKM M TEOPHMH BePOATHOCTEH ». MeTonbl peueHus
MPOCTEUIINX KOMOMHATOPHBIX 3aj4ay (rmepedop BapuaHTOB, MOCTPOCHHE JEpeBa BAapHAHTOB, IPABUIIO
yMHOeHUs1). Dakropuan. OOmuil ps JaHHBIX M PAJl JaHHBIX KOHKPETHOTO M3MEPEHHUs, BapHaHTa psja
JaHHBIX, €€ KPaTHOCTh, YaCTOTA ¥ IPOLEHTHAs 4acTOTa, CrPYNIMPOBAaHHBIN psJ JaHHBIX, MHOIOYTOJIbHUKH
pacnpenenenus. OObeM, pa3max, Mona, cpeaHee 3HadeHue. CiydaiiHble COOBITHS: JIOCTOBEPHOE U
HEBO3MOXHOE COOBITHS, HECOBMECTHBIE COOBITHUS, COOBITHE, TPOTHBOIOJIOXKHOE JAHHOMY COOBITHIO, CyMMa
IBYX cioy4daiiHbIx coObiTuil. Kilaccuueckas BeposiTHOCTHas cxema. Kitaccuueckoe —omnpezaeneHue
BEPOSATHOCTH. .

TemaTu4yeckoe NIaHHPOBAHHE € YKa3aHHEM KOJHYECTBA 4YaCOB, OTBOJAMMbIX HAa OCBOCHHE KAXKI0#
TeMbl, C ONpe/ieJIieHHeM OCHOBHBIX BH/I0B Y4eOHOM AeATeJIbHOCTH o0y4alomuxcs. AJredpa (3uaca B
HeleII0)

Traace.
Ne
Tema
n/n
I'nasa 1. Jluneiinoe ypasnenue ¢ 0010l nepemenHoll 15 uacos
Juneiinvie ypagnenus
1. Bgenenue B anredpy MPUMEHSIOT OYKBBI JIJISI 3AITHCH YUCEIl, COCTABIISIFOT
2 3HaueHHE YHCITOBOTO BHIPaKEHHS OYKBEHHOE BBIPAXKCHHE 0 YCIOBHUSM, 33/IaHHBIM CJIOBECHO,
PUCYHKOM U YepTeKOM. BEIUHCIIAIOT YHCIIOBOE 3HAUCHHE
3. BYKBEHHOE BEIPAKCHHE OyKBEeHHOTO BbIpakeHUsI. HaxoasT 00:1acTh AOTYCTUMBIX
4, YpaBHEHHUE U €r0 KOPHA 3HauYEHUHN EPEMEHHBIX B BbIpakeHUU. Pacno3Hator
5. JInHeiiHOE ypaBHEHHUE C OHOM IIEPeMEHOM JUHEHHOE ypaBHEHUE, PELIAOT TUHEHHOE YpaBHEHUE U
> > YpaBHEHHS, CBOJIAIINECS K HUM. Perrarot TeKCToBbIe 3a/1aun
6. Pemenne MMHEHHBIX ypaBHEHUN anreSpamaecKiM CrocoBoM.
7. YpaBHeHUSs, TPUBOASIIUECS K TUHEHHBIM.
8. Pewenue ypaBHeHHH, TPUBOIALIMXCS K
JIMHEHHBIM
Peluenue 3a1a4 ¢ IOMOLIbI0 YPABHEHHMH
9. MareMaTriueckast MOACTb pealbHON . Pemarot TexcToBeie 3amaun anreOpandeckuM CrocoOoM.
CUTYalllu.
10. Pemienue 3a1a4 ¢ NOMOUIBIO0 YpaBHEHUN
11. Pemenue 3ana4 Ha cocTaBieHUe
YpaBHEHUU.
12. 3amaun Ha COBMECTHYIO PaboTYy.
13. 3amaun Ha TBMOKCHUE
14. O060011eHre TPOHICHHOTO MaTepuana.
15. Konmponvnasa paboma Nel no meme:
«luneiinoe ypasnenuey
I'naga 2. Ileable BhIpaKeHus 50 yacon
CremneHs U ee CBOiicTBA
16. TOXIECTBEHHO PaBHBIE BBIPAXKECHMUSL. DOopMyIUPYIOT ONPEIEIICHUE CTENEHM C HaTypajlbHbIM

17. ToxnecTBa.

MOoKa3arejeM, C€ HYJICBbIM IOKAa3aTejieM, MNPUMCHIIOT




18. Omnpenenenye CTENeHH ¢ HaTypallbHbIM CBOWCTBa CTENEHW [UIsi MPeoOpa3OBaHUS BEIPAKCHUN U
moKa3aTeseM BBIYHCIICHUI.
19. CreneHb ¢ HaTypaJbHBIM IT0Ka3aTelleM
20. VYMHOXKEHUE U IeJIeHUE CTEIIEHEN BOCHpOHSBOHﬂT (bOpMyJ'IIdeBKI/I onpe;:[eneHHﬁ,
KOHCT, T HECIIO)KHBIC OTIPECIICHHUS CAMOCTOSTEITFHO
21, Bo3sBenenne B cTeneHb MPON3BEICHUS PyHpyIo pel
22, Bo3sBeznenue B cTeneHb CTeNeHU
OaHOYJ1eH M1 MHOTOYJIeH
23. TTonsrue ogHOYIEHA. VYMeEIOT BBINOIHATH JEHCTBUS C OJHOYIEHAMH. BBINOIHSAIOT
24. OJHOYJIEH U €r0 CTAaHAAPTHBIN BH ACUCTBHA ¢ MHOTOYICHAMH.
M — [MpumeHsitoT (GOpPMYIbl  COKpPAIIEHHOTO YMHOXEHHUS JUIst
25. HOTOLICH U €10 CTaHAAPTHBIM BHNL npeoOpa3oBaHUsl BBIPAKCHUH W BEIYUCICHH.
26. CrnoskeHre MHOTOYJICHOB
27 BLMMTAHHE MEOIOWICHOE BEIONHAIOT AEHCTBHSA C MHOTOWICHAMH, JOKA3hIBAIOT
TOXJIECTBA, COKpAIIaroT Apobu. Penraror crucreMbl
28. CrnosxeHue U BBIYUTAaHHE MHOTOUJICHOB N
YpaBHEHHUH Pa3IMIHBIMA CIIOCOO0aMH
29, KourpoabHas padora Ne2 nmo teme
«Cmenensb ¢ HAMYPAIbHBIM
nokazamenemy
YMHOKeHHe MHOT0YJIEHOB
30. AHanu3 KOHTPOJIBHON PabOTEHI. BBINOMHAIOT NEUCTBUS C MHOTOUYIEHAMH, 10Ka3bIBAIOT
TOXJIECTBA, COKpANIaroT Apodu. Penraror crucreMsl
PackphITHE CKOGOK. YPaBHEHUH pa3INuHbIMU CIIOCO0aMH
31. YMHOXEHHE 0JJHOUJICHA HA MHOTOWICH
32, [IpownsBeneHre OJHOWICHA HA MHOTOWICH
33. PackpbiTre CKOOOK.
34, YMHOXEHHE MHOTOWICHA Ha MHOTOYICH
35. IIpoun3BeneHne MHOTOYIEHOB
36. [IpeoGpazoBanme Mpon3BeaCHHUS
MHOT'OYJICHOB B MHOI'OYJICH.
37. [IpeoOpa3oBaHue BBIPaXKECHHIA.
Pa3yioskeHHe MHOTOYWIEHOB HA MHOKUTEIH
38. BrrHeceHne MHOKHUTENS 32 CKOOKH
30. PaznoxkeHue MHOroujieHa Ha MHOXKHTEIIN
40, PasnoxeHre MHOTOWICHAa HA MHOKHUTCIH
METOAOM BBIHECCCHHUA O6IIICFO MHOXHUTECIIA.
41, Meron rpynnupoBKu
42, PasnoxeHre MHOTOWICHA HA MHOKHUTEIH
CII0COOOM IPYIITUPOBKH
43. O00011IeHIE TPOWICHHOTO MaTepHraa.
44. KourpoabHas padora Ne3 nmo teme
«/leticmeus c oonounenamu u
MHO20UIEHAMUY
ITpousBeaeHne CyMMbl M PA3HOCTH JIBYX BbIpasKeHU i
45, [Ipown3BeneHne pa3HOCTH B CyMMBI JBYX [TpuMeHSIOT POPMYIBI COKpPAIIEHHOTO YMHOKEHHS IS
BBIpaKEHUHN peoOpa3oBaHUsl BBHIPAKCHUHN M BEIYUCICHUH
46. IIpeoOpa3oBaHue MPOU3BEICHUS PA3HOCTH
Y CYMMBI JIBYX BBIPQKEHUI B MHOTOWIEH
47. IIpeobpazoBaHue BeIpaXKeHUN
48. PasHOCTh KBaipaToOB JBYX BBIPaXKEHUI
49, Pasnosxenne Ha MHOKUTETN Pa3HOCTh
KBAJIPATOB JIBYX BBIPAYKCHUIA
KBanmpar cymMMBI ¥ KBaIpaT pasHOCTH JABYX BBIPOXKCHUI
50. Bo3sBeznenue B kBajpaT CyMMbI JBYX [TpuMeHSIOT POPMYIBI COKPAIIEHHOTO YMHOXKCHHUS IS
BBIPAYKEHUN npeoOpa3oBaHus BHIPAKEHUH M BBIYUCICHHUN
51. Bo3Benenue B kBajipaT pa3HOCTH ABYX
BBIPAXKECHUI
52, [IpeoGpazoBanue BEIpaKEHUN B
MHOTOWIEH
53. PaznoxxeHue Ha MHOKHMTEIH C TOMOIIBIO

(hopMyIIBI KBaJIpaTa CyMMBEI




54. Pa3znoxxeHre Ha MHOKUTENH C TOMOIIBIO
(hopMyIBI KBaipaTa pasHOCTH
55. IIpeoOpazoBaHre MHOTOWIEHA B KBaJpaT
CYMMBI WJIM Pa3HOCTH JIByX BBIPaKECHHUH
56. KonrtpoabHas padora Ned4 o teme
«lIpeobpazoganue svipasicenuil»
IIpeoOpa3oBaHne 1eJbIX BbIPAKEHU I
57. Ananus KOHmponvHOU padonvl [TpumeHs0T GOpMyIIBI COKPAIIEHHOTO YMHOKEHUS IS
peoOpa3oBaHus BBIPAKEHUH W BBIYHCICHUN
CymMa 1 pa3HOCTb KyOOB JIBYX
BBIpXKEHUHN
58. Pazno)xeHre Ha MHOKHUTENN Pa3HOCTU U
CYMMBI KyOOB
59. [IpumeHeHne pa3nu4HBIX CIIOCOOO0B IS
Pa3MOKEHUS] HA MHOKUTEITH
60. Pazno)xeHre MHOTOWICHA HA MHOKHUTEIH.
61. [IpeoOpazoBanue HETBIX BBIPAKEHHUH.
62. [Tpumenenne npeoOpazoBaHUil HETBIX
BBIPKCHMH IpU peIICHUH YpaBHEHUH
63. O06001IeHIEe TPOHICHHOTO MaTepraia
64. IToBTOpenue n cucremarusanus yaeOHOTO
MaTepuaia
65. Konmponwvnasa paboma Ne5 no meme
«Paznoscenue mnozounenos na
MHOMCUmeNU»
I'naBa 3. @yHkuun
HonsiTHe GyHKIUM
66. CBsi3u Mex 1y BenmmunHaMH. OyHKIHSL. BeimosHsIoT IOCTpOeHNE TOYeK U (GUIyp Ha IMIIOCKOCTH 110 33JaHHBIM
67. OnycaTeabHbI CIoco6 3a1aHms KOOPJIMHATaM, OTIPEJIEIISIOT KOOPAHHATHI ToYeK. Onpe/esioT SIBIseTCs 1
bynKIIL. napa HCeN PEIICHHEM yPaBHEHNA © ABYMS NIEPEMCHHBIMH, IPHBOASAT
68. TabmuHHbIi C0co6 3azans hyHKIHH. TPUMEPEI PEIICHHH YPABHEHUIT € IBYMS! IIEPEMEHHBIMH, PELIAIOT 3aaH,
~ — anreOpanyecKoil MOJETbI0O KOTOPBIX SBIIAETCS YPaBHEHUE C IBYMS
69. Berauenerne sHauerni ¢pyHxuuii mo TIepEMEHHBIMH, HaXOJAT LeIIbIE PELICHUS ITyTeM Iepedopa, CTPOST rpad Ky
¢popmyne JMHEHHBIX YPaBHEHHUH C JBYMsI IEPEMEHHBIMHU, BEIYUCIISIOT 3HAYCHUS
70. I'paguk pynxumn JMHENHOM (YHKUMM, BHIIOIHAIOT HOCTPOeHUe rpadyKa TMHEHHOM QyHKIMH,
71. [Mocrpoenue rpadukoB GyHKIMH. OTIMCBHIBAIOT €€ CBOMCTRA.
JIuHeiiHasg GpyHKIUSA
72. Jlunetinas QpyHKUHUS.
73. I'paduk nuHerHON QyHKIUH.
74 CroiicTsa nuHEHHON hyHKIIH BBIMONMHSIOT TOCTpOEHNE TOUYEK U (PUTYp HA MIIOCKOCTH T10
3aJ]aHHBIM KOOPJIMHATAM, OTIPEJEIIIOT KOOpANHATH Touek. Onpenenstor
75. Iloctpoerue rpaduKoB B O/HOM CHCTEME | gppgeteq i mapa YMCEN PELICHUEM YPABHEHNS ¢ ABYMS TIEpEMEHHBIMI,
KOOp/WHAT HPHBOIAT IPUMEPEI PEICHHH yPaBHEHUN C ABYMS II€PEMEHHBIMHE, PELIAIOT
76. TlosTopenue 1 cucTeMaTH3alms Y4OHOTO | 345144y, anreGpanueckoil MOAEIbIO KOTOPBIX SBISETCS YPABHEHHE C ABYMsl
MaTepHana NIepEeMEHHBIMH, HAXOIAT LIeJble pELICHHs ITyTeM repebopa, CTposT rpaduKu
7. Kourpoannas padora Ne6 no teme JUHEWHBIX YpaBHEHUN C IByMs NEPEMEHHBIMHU, BBIYUCISIIOT 3HAUECHUS
«@ynxyuu. luneinan gynkyun» NUHEHHOH (DYHKIMH, BHITOJTHSIOT TIOCTPOSHHE TpadyKa IMHEHHOH hyHKIIH,
OIIMCHIBAIOT €€ CBOICTRA.
I'naBa 4. Cucrembl JIMHEHBIX YPABHEHHUI C IBYMS IlepeMEHHBIMHA
CucreMsl THHEHHBIX YPABHEHHU |
78. Ananu3z KOHmMpoaLHOIL padomul. PematoT cuctembl TMHEHHBIX ypaBHEHUH C ABYMS IIEPEMEHHBIMH METOI0M
MOICTAHOBKH, TpadUIeCKUM CIIOCOO0M, METOJIOM alnTreOpandecKoro
YpaBHEHNE ¢ JIByMs IEPEMCHHBIMH CJI0keHns. PemmaroT TeKCTOBBIE 33/1a9H alreOpandeckuM crocoOom,
70. CBoiicTBa U rpadK ypaBHEHHUIL C ABYMS HEepPEeXOAT OT CIOBECHOU (POPMYIUPOBKH 3a/laHus K anreOpanyeckoi.
NepeMEeHHBIMU
80. JIuneitHoe ypaBHEHUE C IBYMS
MIepEMEHHBIMA
81. I'paduk mmHEHHOTO YpaBHEHHS C IBYMS
NepeMEHHBIMH
82. CucteMbl YpaBHEHHH ¢ ABYMsI
NIepEMEHHBIMU
83. CucTeMbl IMHEWHBIX YPAaBHEHHUH C IBYMS

TICPEMCHHBIMU




84. I'padmueckuii MeTO1 peIEHUS] CUCTEMBI

JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS

TIepeMEHHBIMH

AuredpanyecKue croco0bl pellicHUs] CHCTEM JIHHEHHbIX YPaBHEHHIT
85. Crioco0 1moIcTaHOBKH PematoT cuctemMbl TMHEHHBIX ypaBHEHNH C ABYMS TIEPEMEHHBIMH METOIOM
86 PelleHne CHCTEM ypaBHEHHIT COCO6OM MOICTAHOBKH, TPadUIECKHM CIIOCOO0M, METOI0M alreOpandecKkoro
' [10ICTAHOBKH clokeHus. PemaroT TeKCTOBBIC 3aa4n anredpandecKuM CriocoOoM,

87 CI10CO6 CIOIKEHIS NEepPEXOAT OT CIOBECHOU (GOPMYIUPOBKH 3aaHusl K alreOpandecKou.
88. Pemenne cucrem crnocoOOM CII0KEHUS
89, Pemenne cucreM JMHEHHBIX ypaBHEHUN

Pa3sIUIHBIMU CIOCOOaMHU
90. Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM

ypaBHEHUH
01, Perenne 3a1a4 Ha IBHKCHUE.
92. Pemienue 3agau Ha MPOLEHTHI.
93, PereHne 3a1a4 ¢ TOMOIIBIO CHCTEM

YPaBHEHHUI Ha IIPOLICHTHOE COJEPKAHUE

BEIIEeCTBA.
94. IToBTOpenue n cucremarn3anys yaeOHOTO

MaTepuaia
95. KountpoabHas padora Ne7 no teme

«Cucmempl TUHETHBIX YPAGHEHUI)

Hrorosoe noBTopeHue Kypca ajaredpsl 7 kjacca

96. Ananuz KOHMPOALHOU padomol.

Pemenue ypaBHeHui
97. Jluneitnas GpyHKIMS U ee TpaduK
98. [IpeoOpazoBanwme MENBIX BHIPOKESHUH
99. CucTeMbl JIMHEHHBIX YpaBHEHUI
100. Pemenwne 3amaq
101. KonrtpoabHas padora Ne§ Utorosast
102. AHaJIN3 KOHTPOJIbHON padoThI.

HTorosslii ypok.
103- | Pe3epm

105




8kiace

Ne/m Tema | Buabl geiTe1bHOCTH 00yYalOIMXCS
1. Paznen « Aaredpauyeckue qpodu » (21 yac)
1 OCHOBHBIE TIOHSITHSI DopMyTUPYIOT OCHOBHOE CBOMCTBO alreOpanveckoin
2-3 OCHOBHOE CBOMCTBO ApoOU apobu. Ilpumensior ero mus  mpeoOpazoBaHUS
4-5 CII0KEHUE ¥ BEIYUTAHKUE ANreOpandecKux | BBIPAKCHUM. Brmomnnsror JENCTBUS c
npobeil ¢ O1MHAKOBLIMY 3HAMEHATENAMU | AIreOpauuecKuMu ApoOsAMH, JOKa3bIBAIOT TOXKIECTBA.
6-10 CrnoxeHre U BRIYUTAHUC aIreOpamdecKix DopMynupyroT CBOICTBA CTENEHU C OTPULATEIHLHBIM
npo6eii ¢ pasHEIMKM 3HAMEHATENAMU rmokasarejieM. BBIYHCHIAIOT 3HA4YCHHE CTEIeHEH C
11. KoHTposibHas paboTa LEeNnbIM TIoKazareneM. [IpuMmeHsioT mpeoOpazoBaHue
12-13 YMHOXKCHHE U JeleHne anreGpandeckux | PAMOHATBHBIX BRIPAKCHHH T PEIICHHS 3a/1a4.
npobeit
14. Boseenenne anreOpamdeckux apoOeir B
CTEIeHb
15-16 IIpeobpasoBanue PaIOHATBHBIX
BBIpOXKEHUHN
17-18 ParnmoHanpHEBIE ypaBHEHUS
19-20 CreneHb ¢ OTPHIATEIHHBIM ITOKA3aTEIEM.
KonrpospHas pabora.
2. Paznen « CpoiicTBa KBajpaTHOro KopHs » (18 uacos)
22-23 ParmonansHble yncna
24-25 IousTe KopHst w3 HeoTpuuareabHoro | ONUCHIBAIOT CBOICTBa MHOKECTBa LIEJIBIX,
qrcia panMOHAIBHBIX, UPPALMOHAIBHBIX YHCEN, BBIYHUCISIOT
26 WppatmoHaibHbIe Yncia 3HAYCHHE KBaIpaTHBIX KOpHeW. MccinenyroT cBoiicTBa
27 MHOKeCcTBO HeﬁCTBHTeHLHBIX quceia KBaJApaTHbIX KOpHeﬁ, BBIpAXKAKOT MNCEPEMCHHBIC U3
28-29 DyHKIHSA ¥ ee rpaduK reOMEeTpUYeCKuX u (Qusnueckux Gopmyn. Crpost
30-34 IIpeobpazoBanue BHIp@KEHMIl | TPAQUKH  KYCOUHBIX — (DYHKIMH, —ONHCEIBAIOT — HX
COCPIKAILUX KOPHH. cBoiictBa.  CTposT  pedeBble  KOHCTPYKIIMU  C
35-39. Mozyib uncia .KoHTposbHas paboTa UCIOJIb30BaHHEM (QYHKIMOHAIBHOM TEXHOJIOTHH.
3. Pasnen « Kpagparuunasi. ®yukuus » (17 qacoB)
40-43 ®yHKuMs y =ax?, ee CBOWCTBA ¥ rpaduk | Beraucisior 3HAYCHHUS (yHKIHH, 3aJJaHHBIX
44-45 OyHKINA Y=K/X e¢ CBOWCTBA U TpaduK (dhopMysaMu, COCTaBJISIFOT TAOJIUIy 3HAYCHUH, CTPOST
46-51 TpeoGpasoBanue rpapuKoB Gynkunm  QyHKOWE - 3amaHHBIX  popMysIaMH,
52-54 q)YHKHHg y:ax2+}3x +c, ee cBoMcTBAa W | OIHCBIBAIOT UX CBOMCTBA, BBITNOJHSIIOT IIOCTPOCHHUEC
rpaduk KYCOUYHBIX (DYHKIUH, paclo3HAIOT BHIbI H3y4aeMbIX
55 I'paduueckoe  perieHue  KBajpaTHBIX | BUABI HU3y1aeMbIX ynxumii, [TOKa3bIBAIOT
ypaBHEHHit CXeMaTH4YecKkoe TOoJokeHne rpadukoB (yHKOWA B
56 KoHTposbHas paGoTa 3aBUCHMOCTH OT 3HAYCHUH K0IDPHUIUEHTOB
4. Paznen « KBagpatHble ypaBHeHus » (21 yac)
57-58 OCHOBHBIE TIOHSTHS Pacrio3HaroT nuHEiHbIE, KBapaTHbIE ¥ PallOHaIbHbIE
59-60 dopmys KOpHeM KBaJIpaTHOTO | YpaBHEHHMS, IIEJIbIe U JPOOHBIE.
ypaBHEHHsI Pemator kBaspaTHble ypaBHEHUS 1O (opMynam,
61-64 PannoHabHBIC YpaBHEHHS ONpEeAeNAloT MO JUCKPUMHUHAHTY YHCIO KOpPHEH
65 KouTponsHas paboTa KBaJIpaTHOTO YPaBHEHHs, PELIAIOT TECTOBBIC 3a]a4u
67-70 MaremaTHdeckie  MOZEIH  pealbHbIX | AICOPAMYECKUM  CIOCOOOM , IyTeM COCTaBICHHE
CHTYAIHit KBaJIpaTHOTO YPaBHEHHUSL.
71-72 YacTHble ciydau KOpHEM KBaapaTHOTrO
ypaBHEHHUsI
73-74 Teopema Buera. Paznoxenune
KBaJIpaTHOTO TpeXwIeHa Ha MHOXHTEIN
75-76 WppanyoHaibHble ypaBHEHMUSL.
77 KonrpospHas pabota
5. Pa3nen « HepaBencrsa » (12 yacos)
78-79 CBOICTBA YHCIOBBIX HEPABEHCTB
80-81 HUccnenosanue fingsiant Ha | QOpMynHpPYIOT CBOHCTBA YHCIOBBIX HEPABEHCTB,
MOHOTOHHOCTb WITIOCTPUPYIOT WX Ha KOOPAMHATHOW  IPSAMOH.
82-83 PemneHue TMHEHHBIX HEPABCHCTB ITpuMeHAI0T CBOMCTBA HEPABEHCTB B XOJE pEIICHUS
84-86 Perenue KBaIpaTHEIX HEPABEHCTB 3a7a4y. PemarorT nuHEHHBIE HEPABEHCTBA, pPEILAIOT




87-88

CraHJapTHBIN BUJ YKClIa.

KBaJIpaTHbIC HCEPABCHCTBA, HCIOJIb3Y:A rpa(bnquKoe

89 KonrposbHas pabora. npeJjcTaBieHue. 3aluChlBalOT YUCIA B CTaHIAPTHOM
BUJIE.
6. Paznea « O6o6marwniee nopropenue » (13 yacos)

90- 102 DOneMeHTH KOMOMHATOPHKH. KBanpatHeie | BrimomHsMIOT iepedop BceX BO3MOXKHBI BapuaHTOB. Jis
ypaBHeHus.  ['paduueckue  crnocoObl | mepecueTa OOBEKTOB WM KoMmMOwHarmif,  Haxomsar
pelIeHUs]  ypaBHEHMH W CHCTEM | Pa3lWYHBIE CIIOCOOBI PEIICHNST ypaBHEHHUH.
ypaBHeHHs. HepaBeHcTBa

103-108 Pe3epB 6 yacoB

9kaacc.

Ne/m | Tema | Buabl fefATeIbHOCTH 00YYAIOLINXCS

1. Pa3gen « PanMoHaJbHbIe HEPABEHCTBA U MX cBoiicTBa » (16 yacoB)

1-3 JlunelHOE M KBaZpaTHOE HEPABEHCTBO C | [IpMBOAAT NpUMEpbl KOHEYHBIX M OECKOHEYHOCTh
OJHOM NepeMEeHHOU MHOXeCTB. Haxomsr oObeauHEHHE H IepeceueHue

4-8 ParionanbHble HEPaBEHCTBA C OJHOW | MHOKECTB. MIUTIOCTPUPYIOT MHOXECTBEHHBIC MOHATHSA
nepeMeHHol. MeTo HHTEpBaJIOB. C TMOMOILIBI0 KpyroB Oinepa. Pemaror nuHelHbIE,

0-11 MHoxecTBa, NOAMHOXKECTBO JAaHHOTO | KBaJpaTHbBIC U npo6Ho- pamroHalIbHbIC YpaBHEHHUS.
MHOKECTBA, mycroe MHOKECTBO.
IepeceueHne 1 00BbEIMHEHIE MHOXKECTB.

12-15 CucreMbl JIUHEHHBIX HEPaBEHCTB,
YacTHOE M OOIlee pelIeHne CHCTEMBI
HEpaBEHCTB.

16 KonTtposbnas pabora.

2. Paznen « Cucremsl ypaBHeHwmii » (15 yacos)

17-19. OCHOBHBIE TOHATHSL. Crposit rpadyku ypaBHEHHUI C JBYMsI HIepEeMEHHBIMU.

20-24 MeTo1b! pelIeHHs CHCTEM ypaBHEHHIL. Pemaror nHHeﬁ}ELIe YPaBHEHHA U  HECIIOXKHBIE

2530 MaTeMaTHIECKHIE MOACIN PALHORANbHEIX | YPABHEHIA BTOPOM CTENEHN © JABYMS NEPEMEHHBIMH.
HEpABEHCTB. N3o0paxator Ha  KOOPJMHATHOU TUIOCKOCTH

31 KoHTpoubHas pabota MHOXKECTBA TOUCK, 3a]aBacMbIX HEPABEHCTBA C ABYMS

NepEeMEHHBIMHU B LIENIBIX YHCIIAX
3. Paznen « YncaoBble pyHKIHH » (25 yacoB)
32-35 OnpezencHre YUCIOBOM (HYHKITUH. Brraucsitor 3HAYCHUS  CTCNCHHBIX  (DYHKIIMIA,
DOopMUPYIOT TTOHATHE KOPHS TPETEeH CTENEHU, HAXOIAT

35-36 Ciocob1 samama yrKIm. 3HAYEHUS Ky6nqec5<nx KOpHEH, CTposT rpapuku

= > KyCOUHBIX (YHKIUH , COCTOAIIMX W3 CTCIEHHBIX,

37-40 CaoiicTBa 4HCIIOBOM QyHKIMH.

UCTIOJNIB3YIOT (YHKIIMOHAIBHO- rpaguyeckoe

41-43 UeTHbIC H HEHCTHEIE (yHKIMK MPEACTaBICHUE JUIA PEUICHUS M HCCIIEA0BaHU

44. KonrponeHas pabora ypaBHEHHH, CTposT  Tpaduku Ha  OCHOBE

npeoOpa3oBaHust U3BECTHBIX TPA(YUKOB

45-55 CeoiicTBa W  TpaQUKd  CTCICHHBIX
GhyHKINH.

56 KonrpounbHas pabota

4. Paznea « Ilporpeccun » (16 yacos)
57-60 UncnoBble NOCIEI0BATENBHOCTU Beruucnsror YJIEHBI apu(pMeTHIeCKOH u
61-65 ApI/I(l)MeTI/I"IeCKaH MIPOTPECCHUsL FeOMeTpH‘IeCKOﬁ IOCJICA0BATCIIPHOCTH, H306pa>1<a}0T
66-71 [eoMeTpHYecKas POrPeCCHsl YJICHBI TIOCIIEI0BATEILHOCTH TOYKaMHU Ha
72 KoutponbHas paGota KOOPJIMHATHOM TUIOCKOCTH, pacno3HaroT
apu(pMETHIECKYIO ¥ TEOMETPHUECKYIO ITPOTPECCHHU TIPH
pa3HbIX crocobax 3agaHus. Haxonmsar cymmy mepBbIX
YIIEHOB  apU(PMETHYeCKOM U  TEeOMETPHUYECKOH
MPOTPECCHH, PEIIAIOT 33/1a4M Ha IPUMEHEHHE CBOWCTB
MPOTPECCUid, pacCMaTpPUBAIOT MPUMEPHI U3 peaIbHOMI
MIPAKTHKH, PEIIAIOT 3a/1a4d Ha CI0)KHBIC ITPOIICHTEHI.
5. Pazien « DieMeHTbl KOMOUHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTH » (214ac)
73-78 Komb6unaTopssie 3agauu Pemaror npocreiiine 3a1auy Ha IOACUYET BEPOSTHOCTU
79-84 Craructuka- au3aiiH nHQOpMaluu HACTYIUICHHS COOBITHH.




85-88 [Ipocreiimye BeposSTHOCTHBIE 33Ja4l

89-90 DKCepUMEHTAIbHbIE JTaHHBIE H
BEPOSITHOCTH COOBITHIA.

91-92 KouTposbHast padoTa.

6. Paznen « O6oomamwinee nopropenue » (10 yacos)

93-102 IIporpeccun. Perrenue 3agad  pasHbIX | BBIYHCISIOT CyMMy 4ICHOB apH(PMETHYECKOW |
BUIOB. PainpioHanbHbIe HEPABEHCTBA. | TEOMETPHUYECKOM  mporpeccud.  Haxomst — diieHsl
Meton UHTEPBAJIOB. nporpeccid. IIpuMmeHSIOT METOJ MHTEpPBAIOB IIpU

PCLICHUH PAllHOHATIbHBIX HEPABEHCTB.

Monyas «I'eomeTpus» 7-9 kiaacc

Heab  pasmena «l'eoMeTpusi»- pa3BUBATh Y YYallUXCAd MPOCTPAHCTBEHHOTO
BOOOpa)XeHUST W JIOTMYECKOTO MBIIIJICHUS MyTeM CHCTEMAaTUYeCKOTrO0 HM3YYEHHS CBOWCTB
reOMETPUUECKUX (PUTyp Ha TJIOCKOCTH M B IpocTpaHCTBE. [IpuMmeHsis 3TH CBOMCTBaA ISt
pelieHust 3a7ad BBIYMCIUTEIBHOTO M KOHCTPYKTUBHOrO Xapakrtepa. CyliecTBEHHas poJib
OTBOAUTCA Pa3BUTUIO F€OMETPUUECKON UHTYUIIMU. CodeTaHue HAIrJISIAHOCTH CO CTPOTOCTHIO
SBIIIETCS HEOTHEMJIEMOM 4YacThlO0 3HaHUWH. Marepuan, OTHOCSAImMICS K OJoOKaM  «
Koopaunatel» n «Bektopa» B 3HaUMTEIBHOM MEpe HECET B ceOe MEKIPEAMETHBIC 3HAHMS,
KOTOpbIE HaXOJsAT NPUMEHEHUE, B PaA3JIMYHBIX MATEMAaTHYECKUX [HUCLIMIUIMHAX, TaK U B
CMEXHBIX MpeaIMeTax

'eomeTpust — oAMH U3 BAXHEUIIUX KOMIIOHEHTOB MaTEMaTHYEeCKOro oOpa3oBaHUS,
HeoOXoauMasl Ui TpUOOpETEeHHsT KOHKPETHBIX 3HAHWK O MPOCTPAHCTBE M IMPAKTHUECKH
3HAYUMBIX YMEHHHA, (POPMHpPOBAHUS s3BIKA OMUCAHUS OOBEKTOB OKPYXKAIOIIETO MHUpA, IS
Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYHMIIMH, MAaTEeMAaTHUYECCKON KYJIBbTYPHI, JJIS
ACTETUYECKOr0 BOCIHUTAHUA ydaluxcd. M3yueHne reomMerpud BHOCUT BKJIAJ B Pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS, B (POPMHPOBAHUE TTOHATHS JTOKA3aTEIIbCTBA.

Takum 06pa3om, B X0JIe OCBOCHHSI COJIEPIKaHMsI Kypca ydalluecs Mmojay4atoT BO3MOXKHOCTh
- pa3BUTh MPEACTABICHUS O YHCIE W POJIM BBIUMCICHUHM B YEJIOBEUYECKOMN
MPaKTHUKE;
- c(hopMHUPOBATh TPAKTUYECKUE HABBHIKA BBIMIOJHEHUS YCTHBIX, IMHUCHMECHHBIX,

MHCTPYMEHTAJIbHBIX BBIYMCICHUH, Pa3BUTh BHIYUCIUTEIBbHYIO KYJIBTYPY;

- pEAIbHBIX MPOIECCOB U SIBIICHUIA.

3anaum usydenus kypca « 'eomerpus» :
- [OJIb30BATbCA ~ IEOMETPUYECKUM  SI3BIKOM  JUJII  ONMCAHMsl  IPEIMETOB
OKpYKarollero MUpa;
- pacmo3HaBaTh  TeOMETpUdYecKkue  (UTYphl, pa3iIuyaTh HUX  B3aUMHOE
pacmoJIOKEHHE;
- n300paxaTh TEOMETPUUYECKHE (UTYPHI, BBITIONHATH YEPTEKH 110 YCIOBHUIO
3a/1a4, OCYIIECTBISATh IpeoOpa3oBanus Guryp;
- pemaTth 3aJayd Ha BBIUMCIEHUE TEOMETPUYECKHX BEJIWYUH, HPUMEHSS
U3Yy4EHHbIE CBOMCTBA GUTYp U (HOPMYIIBI;
- pemaTh TeOMETPUUECKHE 33a]a4H, OIMHUPAsCh HA U3YYCHHBIE CBOWCTBA QUTYpP H
OTHOIIEHUN MEXly HUMH, IPUMEHSSI JOTIOTHUTEIIBHBIC IIOCTPOCHHMSI, aNreOpandecKuit
anmapar U cooOpakeHUs: CHMMETPUU;
- IIPOBOAUTE JIOKA3aTEJIbHBIE PACCYKICHUS, NPU PELICHUU 3a7ay, UCIOJIb3Ys
W3BECTHBIE TEOPEMBIM OOHAPYKHBasi BO3SMOKHOCTH UX MPUMEHEHHS;
- peuaTh NpOCTENIINE TUIAHUMETPUUECKHE 3aa4l B IIPOCTPAHCTBE;
- BJIAJIETh AJITOPUTMAMU PELICHUS OCHOBHBIX 33/1a4 HA MIOCTPOCHUE;
- pelIeHNs] MPAaKTUYECKUX 3ajay, CBSI3aHHBIX C HAXOXIECHUEM Ie€OMETPUUYECKUX
BENTUYMH (MCTIOIB3Ys MTPU HEOOXOIMMOCTHU CIIPABOYHUKHY U TEXHHUUECKHUE CPEJICTBA);




- IOCTPOCHUH TE€OMETPUYECKMMU HWHCTPYMEHTaMU (JIMHEHKa, YrOJbHUK,

LUPKYJIb, TPAHCIIOPTHP);

- BIAJICHUS] TPAKTUYECKHUMH HABBIKAMH HCIIOJB30BAHUS T'E€OMETPUYECKHUX

UHCTPYMEHTOB Uil M300pakeHHsl (Uryp, a TakKe HAXOXJEHHUs JUIMH OTPE3KOB U

BEJIMYHH YTJIOB.

OcHOBHBIE 1IeJIU Kypca:

- OBJIaJICHUE CUCTEMOW MaTeMaTHYEeCKUX 3HAHUI U yMEHHH, HEOOXOAMMBIX B

NPaKTUYECKOH JIeATENFHOCTH, IPOIOIDKEHHS 00pa30BaHMUs;

- npuoOpeTeHre OMbITa IUIAHUPOBAHUS M OCYLIECTBICHUS aJTOPHUTMUYECKOM

JeSITETLHOCTH,

- OCBOCHHME HABBIKOB W YMEHHH TPOBEIEHHUS 0Ka3aTelIbCTB, OOOCHOBAaHUS

BbIOOpA pEllICHUI;

- npuoOpeTeHNe YMEHHH SICHOrO ¥ TOYHOT'O U3JIOKEHUS MBICTIEH;

- pa3BUTh TPOCTPAHCTBEHHBIC TPEACTABICHUS W YMEHHUS, IMOMOYb OCBOHTH

OCHOBHBIE (DAKTHI U METObI IUTAHUMETPHH,

- HAy4YUTh MOJIH30BATHCSI TEOMETPUUECKUM S3BIKOM ISl OMUCAHUS MTPEIMETOB.
H3yyeHne reoMeTpuu B OCHOBHON WIKOJIe 1aeT BO3MOKHOCTH 00y4awIMMcsl 10CTHYb
cJIeYIOIIUX Pe3ybTATOB :

- IUIAHUPOBAHMUSI U OCYIIECTBJICHUS ~ QJITOPUTMHUYECKOW  JI€ATEIbHOCTH,

BBITIOJIHEHHS 33JJaHHBIX U KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

- peleHus pa3Hoo0pa3HbIX KJIACCOB 33/1a4 U3 Pa3IMYHbIX Pa3/IeioB Kypca, B TOM

qrcie 3a/1a4, TPEOYIOIMHUX MOUCKA ITyTH B CITIOCOOOB PEIICHNS;

— UCCIICIOBATENIbCKOW  JCATENBHOCTH,  PA3BUTUS ~ HAEH,  NPOBEICHUS

JKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKH U (HOPMYJIMPOBAHUS HOBBIX 33]1aY;

- SICHOTO, TOYHOTO, TPAaMOTHOTO W3JIO)KEHHS CBOMX MEBICIEH B YCTHOH U

NUCbMEHHOW DPEYM, MCIOJb30BAHUS PA3IMUYHBIX S3BIKOB MAaTEMaTHKH (CIIOBECHOTO,

CHMBOJIMYECKOTO, Tpaduaeckoro), CBOOOIHOTO Mepexo/ia ¢ OJHOTO S3bIKa Ha JPYroi

JUTS WILTIOCTPAIMK, HHTEPIIPETalluy, apryMEHTAllUU 1 JJOKa3aTeIbCTBA;

— NPOBEJCHUS JOKa3aTeNbHBIX pPACCYXIEHUH, apryMEHTAIlud, BBIIBIKCHUS

THIOTE3 U UX 00OOCHOBAHHS;

— IIOMCKA, CHUCTEMaTH3allu{, aHaiu3a W Kilaccuukauum uHPOpPMaLuH,

WCITOJI30BaHUS Pa3HOOOPa3HBIX WH(OPMAITMOHHBIX MCTOYHHKOB, BKIIIOYAs YUCOHYIO

U CIIPABOYHYIO JIUTEPATYPY, COBpEMEHHbIE HH(OPMAIIHOHHBIE TEXHOJIOTHH.
JIM4HOCTHBIE, MeTamnpeJMeTHbIe M TpeAMETHbie pe3yJbTAaThl OCBOCHHS Y4eOHOI0
npeaMeTa
[Iporpamma  oOecmeunBaeT  JOCTM)KEHHE  CIEAYIOUIMX  pe3y/lIbTaTOB  OCBOEHHUE
00pa30BaTEeIbHON MPOTPaAMMBI:

JIMYHOCTHBIE Pe3yJIbTaThl :

- (hopMHUpOBaHHE OTBETCTBEHHOTO OTHOIIICHUS K YUCHUIO;

- TOTOBHOCTB U CIIOCOOHOCTH 00YUAIOIIMXCS K CAMOPA3BUTHIO;

— camM000pa30BaHUIO HA OCHOBE MOTHBALIMHU K 00YUEHUIO;

- (hopMHUPOBAHHUIO IIEJIOCTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M MPAKTUKH;

- ¢dbopMupoBaHHE  KOMMYHUKATHBHOH  KOMIETEHIIMM B  OOIICHWH U

COTPYIHUYECTBE CO CBEPCTHHKAMHM, CTAPIIMMH U MJIAAIIMMHU B B 00pa3oBaTeNbHOM,

y4eOHO- UCCIIEZI0BATEIBCKOM eI TETLHOCTH U TBOPUYECKOM;

- YMEHHUE YETKO U TPAMOTHO HM3JIaraTh CBOU MBICIIH;

- IOHUMATh CMBICJI TIOCTaBJIEHHOW 3aJayd, BBICTPaMBaTh AaApPryMEHTALUIO,

IPUBOJIUTH PUMEPHI M KOHTPIIPUMEPHI;

— KPUTUYHOCTh MBIIUICHUS, YMEHHE DPACIIO3HABaTh JOIMYECKH HEKOPPEKTHBIE

BBICKa3bIBaHUS, OTJINYATh TUNIOTE3Y OT (haKTa;



- KPEaTUBHOCTh MBIIUICHNS, WHHUIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH IIpPHU
peIIeHNH 33129 TI0 TEOMETPHH;
- CHOCOOHOCTH K SMOIIMOHAIEHOMY BOCTIPHSTHIO MAaTEMaTHIECKHX OOBEKTOB;
MeTanpeaMeTHnbie YV /I:
- YMEHHE CAaMOCTOSITENIbHO IUIAHUPOBATH aJlbTEPHATHUBHBIC MYTH IOCTHKEHUS
LY,
- OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (PeKTUBHBIE CIIOCOOB! PElIeHUsT YIeOHBIX U
NI03HABATEJIbHBIX 33/1a4;
- YMEHHUE OCYIIECTBIIATH KOHTPOJb MO PE3yJbTaTy U MO CIOCO0Y NeHCTBUN Ha
YPOBHE MPOU3BOJILHOIO BHUMAHUS;
- BHOCHUTb HEOOXO/IUMbIE KOPPEKTHUBBI;
- (dhopmMupoBaHUe U pa3BUTHE YICOHOW KOMIETEHIIMN B 00JIACTH MCTIOIb30BaHUS
uHGOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;
- yYMEHHE BUIETh MaTEMaTHUECKYIO 3a7auy B KOHTEKCTe MPOOJIEeMHON CUTYyallun
B IPYTUX TUCIUTUIMHAX;
- yMEHHE  IOHMMAaTh W  HCIOJb30BaThb  MaTeMaTHYECKHE  CpPEACTBa
HarBITHOCTH( PUCYHKH, YEPTEIKU, CXEMBI);
- YMEHHUE BBIIBUTATh THIIOTE3Bl MPH PENICHWH Y4YEOHBIX 3aJa4 M IOHHMATh
HEOOXOIMMOCTh HX MPOBEPKH;
- YMEHHE CaMOCTOSITENIbHO CTaBUT 1I€NH, BEIOUPATh M CO3/1aBaTh allTOPUTMBI IS
perieHust yueOHbIX MaTeMaTHUECKUX pooeMm;
- YMEHHUE IUIAHUPOBATh M OCYLIECTBIATH AEATEIbHOCTb , HANPABICHHYIO Ha
pelIeHne 3a1a4 UCCIIeI0BaTEIbCKOrO XapaKTepa;
npeamerusie Y JJ1:
— OBIIaJIeTh 0a30BbIM MOHATHIHBIM amlmaparoM [0 OCHOBHBIM pazenam
COJIEPXKAHMSA; TPEICTABICHHE 00 OCHOBHBIX M3y4aeMbIX MOHSATHI( reoMeTpuyecKast
¢durypa) kak BaXXHEUIINX MaTEMaTHUYECKUX MOJIENCH;
- yMeHHE paboTaTh C INeOMETPUYECKHUM TEKCTOM( aHaJIU3UpOBaTh, W3BIIEKAThH
HE00X0IMMYI0 HH(POPMAILIUIO);
— NPOBOAMUTH JOKA3aTeNbCTBO, JIOTHYECKOE OOOCHOBaHWE, [0KA3aTeIbCTBO
MaTeMaTHIECKUX YTBEPKICHHIA;
- OBJIQJICHWE TE€OMETPUYECKUM S3BIKOM, yYMEHHE HCIOJb30BATh  €ro s
OTMCAHUS MPEIMETOB OKPYKAIOILIETO MUPA;
- pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUN U HM300pa3UTENbHBIX YMEHHI,
npuoOpeTeHre HaBBIKOB T€OMETPUUECKUX MOCTPOCHHIA:
— YCBOGHHE CHCTEMAaTUYECKUX 3HAHUU O IUIOCKUX (PUrypax M HX CBOMCTBax, a
TaKXKe Ha HATJITHOM YPOBHE- O MIPOCTEHUIINX MPOCTPAHCTBEHHBIX (UTYpax;
- YMEHUE TPHUMEHATh CHCTEMaTH4YeCKHE 3HAaHUS O HHUX JJs peIIeHUs
reOMETPUUECKHX U MPAKTUYECKUX 3a]1aY;
- YMEHHE U3MEPATH AJIMHBI OTPE3KOB, BEIMYUHBI YIJIOB, HCIIOIb30BATh (POPMYJIBI
JUI HAXOKJCHUSI IEPUMETPOB U IIOMaieii U 00EeMOB T€OMETPHUECKUX DUTYD;
- YMEHUE NPUMEHSTh U3yYeHHBIE MOHATUS, PE3YAbTAThl U METO/bI JUISl PEIICHUS
3a/a4 MPAKTUIECKOTO XapaKkTepa M 3aJa4 U3 CMEKHBIX TUCIUILINH C UCTIOIb30BaHUEM
pyu He0OXOIMMOCTH CIIPABOYHBIX MATEPUANIOB, KATbKYISTOPA, KOMIIbIOTEPA.

IIpeaMeTHbIe pe3yJbTaThl H3yUeHHsi Kypca «I['eomeTpus»
Triaacc

HayanbHble reoMeTprHYecKHe CBeICHU.
VY4eHuk 7Ki1acc Hay4uTCs



- IOJIb30BATHCS S3BIKOM T€OMETPUU JJISi ONMHCAHUS TPEJAMETOB OKPYXKAIOIIETO
MHpa U UX KOH(pUTypanuu;
- pacmo3HaBaTh M HW300pakaTh Ha YEpTEkKaX M PHUCYHKAX T'€OMETPUYECKUE
¢burypsl U UX KOHQUTYpaLny;
- UCIOJIb30BaTh CBOWMCTBA M3MEPEHHUs JUIMH M YIJIOB IPU PEIIEHUM 3ajJad Ha
HAXOKACHUE JTMH OTPE3KOB U TPAJTYCHOM MEpHI yIia;
- HaXOJWUTh TPaTyCHYIO MEpy VYIJIOB, NPUMEHsS ONpeAeleHHus U CBOICTBa
CMEXHBIX U BEPTUKAIBHBIX yTJIOB.

Yuenux 7 knacca nonyuum 603mMoHCHOCMb HAYUUMBCAL
- npuoopecmu Onvlm NpUMeHeHUs aneebpauieckoco annapama npu peueHuu
2eomMempudecKux 3a0ay.

TpeyroabHuKM.

VYyenuk 7 Kknacca HaydnuTCs:
- MOJIb30BATHCS SI3BIKOM T€OMETPUHU JJIi ONMUCAHUS TPEJAMETOB OKPYXKAIOIIETO
MHpa U UX KOHPUTypaLyH;
- pacmo3HaBaTh M HW300pakaTh Ha YEpTEkKaX M PHUCYHKAX T'€OMETPUYECKUE
¢burypsl u UX KOHQUTYpaLny;
- HAXOJIUTh 3HAYEHUsS JJIUH JUHEHHBIX 3JIEMEHTOB (GUryp, TpalyCHYI0 Mepy
yrioB ot 0° mo 180°, mpuMmeHsisi onpeneneHusi, CBOMCTBA W MpPU3HAKH QUTYp U UX
3JIEMEHTOB;
- pelaTh 3aa4y Ha JI0Ka3aTeJIbCTBO, OIMPAsACh HA U3YYEHHBIE CBOMCTBA QUTYp
U IPUMEHSS N3yYCHHbIE METO/IbI JI0KA3aTeNbCTRA;
- pelaTh HECJIOKHBIE 3314 Ha IOCTPOEHHUE, MPUMEHSSI OCHOBHbIE aJITOPUTMbI
MIOCTPOCHHS C TIOMOIIBIO IUPKYJISI ¥ JIMHEHKH.

Yuenux 7 knacca nomyuum 603MOACHOCMb HAYHUUMBCA.
- npuoopecmu Onvim NpPUMeHeHUs aneebpauiyecko2o annapama npu peuieHuu
2eoMempudecKux 3a0ay.

IMapassejJbHbIe IPSIMBbIE.

VYyeHuk 7 Kacc Hay4uTes:
- HOJIb30BATHCS S3BIKOM T€OMETPUU JJIS ONMUCAHUS MPEJAMETOB OKPYXKAIOIIETO
MHpa U UX KOH(pUTypanuu;
- pacmo3HaBaTh M HW300pakaThb Ha YEPTEkKaX M PHUCYHKAX T'€OMETPHUYECKUE
¢burypsl u uX KOHQUTYpaLUY;
— HaxoJIUTh TpagycHyro mepy yriaoB oT 0° mo 180° mpumeHnsis omnpeneneHus,
CBOWCTBA M MIPU3HAKH (PUTYP U UX JIEMEHTOB;
- pelaTh 3aa4n Ha JI0Ka3aTeNIbCTBO, ONMHUPAsCh HA U3yUYE€HHbIE CBOMCTBA (UTyYp
Y IPUMEHSIS U3yYEHHBIC METO/IbI JJOKA3aTEIbCTRA.

Yuenux 7xnacca nonyuum 603mMoicHOCMb HAYUUMBCA
- npuoopecmu Onvim NPUMEHeHUs an2ebpauiecko2o annapama npu peuleHuu
2eoMempuiecKux 3a0a,
- 081a0enb MemoooM Om NPOMUBHO20 O/ peuleHUs 3a0a4 Ha 00KA3amelbCmeo.

CooTHOIIEHUSI MeKAY CTOPOHAMH H YIVIaMH TPeyTrOJIbHUKA.

VY4eHuk 7kacca Hay4duTCs:
- MOJIb30BAThCS A3BIKOM T'€OMETPUHU Ui OMMCAHUS MPEIMETOB OKPYXKAIOIIEro
MUpa U UX KOH(pUTypaluy;
— pacmo3HaBaTh M HW300pakaTb Ha YEPTEXaxX M PUCYHKAX T'€OMETPHUYECKUE
(burypsl 1 X KOHPUTYpALTIH;
- HaxXoAuTh TpaaycHyro Mepy yrioB ot 0° mo 180°, mpuMeHsisi onpenesieHus,
CBOWCTBA M MPU3HAKH (PUTYP U UX JIEMEHTOB;
- pelaTh 3aa4M Ha J0Ka3aTesIbCTBO, ONMHMPAsCh HA U3yUYEHHBIE CBOICTBA QUTyp
Y IPUMEHSIS U3yYCHHbBIE METOIbI JIOKA3aTEIIbCTBA,



- pelaTh HECJIOXKHBIE 3314l Ha MMOCTPOCHUE, MPUMEHSIST OCHOBHBIC aJTOPUTMBI
MTOCTPOCHHMS C TTIOMOIIBIO ITUPKYITSI M THHCHKH.

Vyenuk 7 knacca nonyuum 03MOHCHOCIb HAYHUMBCS
- npuodpecmu Onvlm NPUMEHeHUsl AleedpauiecKo2o annapama npu peuleHuu
2e0MempuyecKux 3a0a,
- ognademv  MemoooM  Om  HPOMUBHO20 Ol peuleHus: 3a0ay  Ha
00KaA3amMeNbCmeo,
- 081a0emb MpaoUYUOHHOU CXeMOU peuleHust 3a0ay Ha NOCMPOeHUEe ¢ NOMOWBIO
YUPKYIIS U TUHEUKU. AHANU3, NOCMPOeHUe, 00KA3amelbCneo, UCCIe008aHUe;
- npuodpecmu  Onvlm UCCIe008AHUSL CEOUCME NJIAHUMEMPUYECKUX Quayp ¢
NOMOUWBIO KOMNBIOMEPHBIX NPOSPAMM.

8 kiace

I'eomeTpuueckne Gpurypbi

VYyamuiics 8 kjlacca Hay4uTCs:
- ONEepHpPOBAaTh C HAYAJIBHBIMU MOHATUSAMHU TPUTOHOMETPUHM U BBITOIHATH
3JIEMEHTapHbIE ONepaly HajJ (QYHKLIUSAMHU YIJIOB;
- HaXOJAUTh 3HAUEHMs [UIMH JIMHEHHBIX SJIEMEHTOB (UIYp M UX OTHOILEHUS,
rpagycHyro mepy yrioB ot 0° mo 180°, npuMeHss ompeneicHus, CBONCTBA U
npu3HakKu (QUTYp U WX DJIEMEHTOB, OTHOIICHUS ¢uryp (paBeHCTBO, MOJI00HE,
CUMMETPHUH, IIOBOPOT, NapaJlIENbHbII IEPEHOC);
- ONEpUpOBaTh C HAYaJIbHBIMU IOHATUSAMU TPUTOHOMETPUHM U BBINOJIHATH
JJIEMEHTapHBIE ONepaliy Hajl QYHKIUSMU YTIIOB;
- pelaTh 3aa4n Ha JI0Ka3aTeNIbCTBO, ONMHUPAsCh HA U3YUYEHHBIE CBOMCTBA (UTYp
Y OTHOIIEHUI MEXy HUMH U IIPUMEHSS U3yYEHHbIE METO/Ibl I0Ka3aTEIbCTB;
- pelaTh HECIOXKHbBIE 3314l Ha MMOCTPOCHUE, PUMEHSSI OCHOBHBIE aJTOPUTMBI
MIOCTPOEHHUS C IOMOUIBIO LIUPKYJIS U JTMHEWUKH;

Yuawuiica 8 knacca nonyuum 603modcHOCMb HAYYUMBCA:
- npuodopecmu onvim NPUMEHEHUs aneedpauiecKko2o u mpueoHOMempuiecko2o
annapama u uoei 08UNCEHUs NPU PeUeHUU 2e0MeMPUIecKUx 3a0ay,
- HAyYumvcs pewams 3a0a4u HA NOCMPOEHUEe MemooOM 2e0OMEempUUecKo20
Mecma moyex u Memooom noO0OUs.

HN3mepenne reoMmeTpu4ecKuX BeJTUYHH

VYyamuiics 8 kiacca HayuuTcs:
- BBIYUCIATh JJIMHBI JIMHEHHBIX 3JI€MEHTOB (UIYp M MX YIJIbI, HUCHOJb3YS
(GhopMyIbl TMHBI OKPYKHOCTH M JUIMHBI JYTU OKPYXKHOCTH, (OpMYJIbl IUIOUIaAeH
¢buryp.
- UCIIOJIb30BaTh CBOMCTBA M3MEPEHMs JUIMH, IUIOINAJCH M YIJIOB NpU pEIIeHUH
3a7lad  Ha HaXO0XJIEHHWE [UIMHBI OTpe3Ka, [JIUHBl OKPYXHOCTH, JJIMHBI JYyIH
OKPY’KHOCTH, I'PaJyCHON MEpHI yIJia;
- BBIUMCIIATH IUIOLIAAN TPEYTOJIBHUKOB, IPSIMOYTOJIbHUKOB, [1apajuIeIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
- BBIYUCIIATH JUIMHY OKPYKHOCTH, JUTUHY JIyTH OKPYXHOCTH;
- BBIYMCIATh JJIUHBI JIMHEHHBIX 3JI€MEHTOB (UI'Yp M MX YIVIbI, HUCHOJIB3YS
(GbopMyJIBl UTMHBI OKPY)KHOCTH M JUIMHBI AYTM OKPYXKHOCTH, (DOPMYIIBI IUIOINAJCH
uryp;
- pelaTh 3aJayd Ha JOKa3aTeIbCTBO C MCIOJIb30BaHUEM (HOPMYJI JIIHHbI
OKPYKHOCTH U JJIMHBI 1YTU OKPY>KHOCTH, (hopMyn miioianeit puryp;
- pelaTh NPakTUYEeCKUE 3a7aud, CBA3aHHBIC C HaXOXKICHHEM IeOMETPUYECKUX
BEJIMYMH

Yuawuiica 8 knacca nonyuum 603mM0d4CcHOCMb HAYYUMBCA:



— BLIYUCIAML — NAOWAOU  ueyp, COCMABIEHHLIX U3 08YX ulu  6onee
NPAMOY 20JIbHUKO8, NAPALILENI0ZPAMMOS, MPEY20IbHUKO8, KpY2d U CeKMopa;,

- BLIYUCTAMND naowWaou  MHO20Y20/IbHUKOS, UCNONL3YSL OMHOWEeHUS
PABHOBEUKOCTU U PABHOCOCMABIEHHOCTIU,

- NPUMEHAMb  aleeopaudyeckull U MmMpUucoHOMempudeckuil annapam u uoeu
08UdICEHUs NPU peueHUU 3a0ad HA 8bIYUCIEHUE NI0WAOel MHO20Y20N1bHUKOG.

9 k1ace

BbinmyckHUK Hay4uTCS:
- OPUMEHATh aireOpanyeckuii M TPUTOHOMETPUYECKHM ammapaT U UAeH
JBUKCHHUSI IPU PELICHUH 33/1a4 Ha BRIYMCIICHUE TUIOMIAZICH MHOTOYTOJEHUKOB.

BoinycKHUK noayuum 603MONCHOCHb HAYUUMbCAL:
- 081a0emb Memooamu peuwlenuss 3a0ay HA BbIYUCTEeHUS U OO0KA3AMeNbCmed:
MemoooM om NPOMUBHO20, MeMOOOM NO00OUS, MemOoOOM nepedopa 8apuanmos u
MemMoOOM 2e0MeMPUIECKUX MeCm MOoYeK,
- npuobpecmu onvim NPUMEHEHUs al2edpauyecKkozo U mpueoHOMempuyecko2o
annapama u uoetl 08UNCEHUSL NPU PeUleHUU 2eOMempUdecKux 3a0ay;
- 081a0emv MpaouyUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMpPOeHUe ¢ NOMOUbIO
YUPKYIIS U TUHEUKU. AHAU3, NOCMpOeHUe, 00KA3amelbCmeo U UCCled08aHue;
- Hay4umscs peuams 3a0ayu HA NOCMPOEHUe MemoooM 2eoMempuyecko2o
Mecma moyex u Memooom noooous;
- npuobpecmu onvlm UCCIe008aAHUA CEOUCNE NIAHUMEMPUYECKUX @uayp ¢
HOMOWbIO KOMNBIOMEPHBIX NPOSPAMM;
- npuobpecmu onvim GuINOJHEHUs NPoekmoe no memam «l eomempuueckue
npeobpaszosanus na niockocmuy, «Ilocmpoenue ompeskos no ghopmyney.

BekTopsl

BreimyckHUK Hay4dHUTCS:
— OTEepUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY U Pa3HOCTb JABYX BEKTOPOB,
3a/IaHHBIX TEOMETPUYCCKH, HAXOIUTh BEKTOP, PaBHBIA MPOU3BEICHUIO 3aIaHHOTO
BEKTOpPAa Ha YHCJIO;
- HaxOJUTh JUIT BEKTOPOB, 3aJIaHHBIX KOOpJIWHATAMH: JUIMHY BEKTOPA,
KOOPAMHATHI CYMMBl M Pa3HOCTb, MPUMEHSS MPU HEOOXOAMMOCTH COYETATEIIbHBIH,
MEPEMECTUTENbHBIN U PACTIPEICTUTEIIbHBIN 3aKOHBI,
- BBIYHCIISATh CKAIAPHOE TPOU3BEJICHUE BEKTOPOB, HAXOJHUTH YTrOJd MEXIY
BEKTOPaMH, yCTAaHABIMBATH MEPICHAUKYISIPHOCT MPSIMBIX. BBIMYCKHUK HAYIHTCS
— OIEepUPOBATh C BEKTOPAMHU: HAXOJUTh CYMMY U Pa3HOCTb JABYX BEKTOPOB,
3aJIaHHBIX TEOMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIA MPOU3BEICHUIO 3aJIaHHOTO
BEKTOpPA Ha YHCIIO;
- HaxOJIUTh JUIS BEKTOPOB, 3aJIaHHBIX KOOpJIWHATAMH: JUIMHY BEKTOPA,
KOOPAMHATHI CyMMBI ¥ Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI MPOU3BEICHUS
BEKTOpa Ha  YWCJIO, TPUMEHSAS TNpPU  HEOOXOAMMOCTH  COUYETATENIbHBIMH,
IIEPEMECTUTEIILHBIN U PACIIPEACIIUTEIIbHBIN 3aKOHBL;
— BBIUMCIISITh CKalsIpHOE TPOM3BEICHUE BEKTOPOB, HAXOAUTH YIrOJd MEXIY
BEKTOPAMH, YCTAHABINBATH MEPIICHANKYISIPHOCTD TIPSIMBIX.

Buinycxknux nonyuum 603mMox#CHOCMb HAYYUMBCL:
- 0811a0eMmb  BEKMOPHbIM MemOoOOM O peuleHuss 3a0ay HA GblYUCTEeHUS U
00KA3amenbcmea NepneHOUKYIAPHOCMU 08YX U Dojee 8eKmopos, KOOpOUHAmMbl
npoussedeHUst 6eKMopa Ha 4UCi0, NPUMEHSS NPU HeoOX0OUMOCMU COYeMAmMenbHbll,
nepemecmumenbHblil U pacnpeoesumenbHblli 3aKOHbL;
- BLIYUCTIAMYb  CKANAPHOE NPOU3BEOeHUEe BEKMOPO8, HAXOOUMb V2Ol Melcoy
8EKMOpAMU, YCMAHABNUBAMb NEPNEHOUKYIAPHOCHL NPAMbBIX.



— 061a0emb GeKMOPHLIM MemoOOM Olisl peuleHus 3a0ay HA BblYUCTeHUs U
dokazamenbcmea
- npuobpecmu  Onvlm  BbINOJIHEHUS NPOEKMO8 HA MeMy  «NpuMeHeHue
BEKMOPHO20 MemoOa Npu peuleHuu 3a0a4 Ha 8bIYUCIeHUS U 00KA3AMeTbCmEay»
Koopaunartsi
BrImyckHHUK HAy4uTCS:
- BBIUMCIIATh JUIMHY OTpe3Ka IO KOOpJUMHATaM €ro KOHIIOB; BBIYMCIATH
KOOPIMHATHI CEPEANHBI OTPE3Ka;
— UCTIONb30BaTh KOOPAMHATHBIM METOA JJIs W3YyYeHUS CBOKMCTB MPSMBIX H
OKPY’KHOCTEH.
Buinycknux nonyyum 603M0%#CHOCMb HAYYUMBCL:
- 0611a0emb  KOOPOUHAMHBIM MemoOOM peuleHus 3a0ay HaA 6bIYUCTeHUSs U
odokaszamenbcmea,
- npuobpecmu onvim UCNOIL308AHUSA KOMNBIOMEPHLIX NPOSPAMM OJisl AHAAU3A
YACMHBIX CTIYHaes8 83AUMHO20 PACNOJIONCEHUSL OKPYIHCHOCMEL U NPSAMBIX,
- npuobpecmu  onvim  6bINOJIHEHUs Npoekmoge Ha memy «lIpumenenue
KOOPOUHAMHO20 Memo0a Npu peuleHuu 3a0a4 Ha 8bIYUCTEeHUS U 00KA3AMEeNbCmEay.
I'eomeTrpuueckue purypsl
BbImycKHHUK HAy4UTCS:
- MOJIb30BATHCS A3BIKOM T€OMETPUH JJI ONMUCAHHS MPEIMETOB OKPYKAIOIIEro
MHUpPA U UX B3aUMHOTO PACTIOJIOKEHUS;
— pacmo3HaBaTh W HM300pakaTh Ha YEpPTEkKaX U PHUCYHKAX TECOMETPUYCCKHE
(burypsl 1 uX KOHQUTYpALTIH;
- HAXOJWTh 3HAYCHUS JUITMH JUHCHHBIX 3JIEMEHTOB (DUTYp M HMX OTHOIICHUS,
rpagycHyro mepy yrinoB ot 0° mo 180°, npuMeHsAs omnpeneicHHs, CBONCTBA U
NMpu3HaKu GUTYp W WX DIJIEMEHTOB, OTHOIIEHUs Guryp (paBeHCTBO, Moao0ue,
CUMMETPHUH, TIOBOPOT, MapaIEIbHBII MEPEHOC);
— ONEpUPOBATh C HAYAIBHBIMU MOHATUSAMH TPUTOHOMETPUU U BBITIOTHATH
9JIEMEHTAPHBIE ONEepauy HaJl PYHKIUSIMH YTIIOB;
— pemaTh 3aJa4M Ha JOKa3aTelbCTBO, OMUPAsICh HA U3YYCHHBIE CBOMCTBA (QUTYD
Y OTHOIIICHUH MEXTy HIMHU U TIPUMEHSISI N3YICHHBIC METOIBI JIOKA3aTeIIbCTB;
- peraTh HECJIOXKHBIE 33/1aUd Ha MMOCTPOCHUE, IIPUMEHSST OCHOBHBIC aJITOPUTMBI
MOCTPOCHHUS C TIOMOIIIBIO [IUPKYIIS U THHEHKH;
— pelaTth NpocTeiiine IIaHuMEeTpUYECKUe 3aJa41 B TPOCTPAHCTBE.
Buvinycknux nonyuum 803mMo#CHOCMb HAYYUMBCAL:
— 081a0emb Memooamu peulenus 3a0ay HaA BbIYUCIEHUS U 00KA3amenlbCmed:
MemoooM Om NPOMUBHO20, MEMOOOM NO00OUS, MemOoOOM nepedbopa 8apuanmos u
Memo0oM 2e0MeMpPUecKuUx Mecm moyex;
- npuobpecmu onvim NPUMEHeHUs AleeopauiecKko20 U MmpueoHOMempuyeckKo2o
annapama u uoei 08UNCEHUs NPU PeUleHUU 2e0MempudecKux 3a0ay;
— 081a0emv MpaouyUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMPOeHUe ¢ NOMOUbIO
YUPKYZIA U TUHEUKU: AHAU3, NOCMpOeHue, 00KA3amelbCmeo U UcCcied08anue;
- Hay4umscsi peuwams 3a0ayu HA NOCMPOEHUe MemoooM 2eoMempuyecko2o
Mecma mouex u Memooom nooooust;
- npuoopecmu onvlm UCCIe008AHUSL CEOUCME  NIAHUMempUYecKux gueyp c
NOMOUBIO KOMNBIOMEPHBIX NPOCPAMM,
- npuobpecmu onvim BbINOJHEHUs NPoeKmos no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no popmyney.
HN3mepeHne reoMeTpu4ecKuX BeJTUYHH
BbInycKHUK Hay4YHUTCS:



- UCTIOJIb30BaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOIIAJCH M YIJIOB NPU PEIICHUH

3aJjad  Ha HaXOXICHWE JUIMHBI OTpe3Ka, JJIMHBI OKPYXHOCTH, JJIMHBI JyTH

OKPYKHOCTH, I'PaJyCHON MepHI yIiia;

- BBIYHMCIIATH IO TPEYTOJIbHUKOB, MIPSIMOYTOJIbHUKOB, MapauIeIorpaMMOB,

Tpaneuui, KpyroB U CEKTOPOB;

- BBIYHCIISTH JUTMHY OKPYKHOCTH, JUTHHY IYTH OKPYXHOCTH;

- BBIYUCIIATh JJIMHBI JIMHEHHBIX 3JI€MEHTOB (UIYp M MX YIJIbI, HUCHOJB3YS

(GbopMyJIBl UTMHBI OKPY)XKHOCTH W JUIMHBI AYTH OKPY>KHOCTH, (DOPMYIIBI TUIOINAJCH

uryp;

- pemiate 3aJa4d Ha JI0KAa3aTeNIbCTBO C HCIIOJNB30BaHUEM (HOPMYIN JJTUHBI

OKPY>KHOCTH M JJIMHBI IYTU OKPY>KHOCTH, (hopmyn mromanent puryp;

- pemaTh MpaKTUYeCKHe 3aJaud, CBA3aHHBIE C HAXOXKICHHEM TI'€OMETPHUECKUX

BEJINYMH (MCTIONB3Ys IPH HEOOXOUMOCTH CIIPABOYHHUKH U TEXHUYECKUE CPEICTBA).
Buinycknuk noayuum 03mModicHOCHb HAYYUMBCA:

- BLIYUCTIAML — NAOWAOU — ueyp, COCMABIEHHLIX U3 08YX ulu  6onee

NPAMOY2016HUKO8, NAPANLEN0SPAMMOS, MPEY20TbHUKOS, KpYed U CeKMopa,

- BLIUUCTAMb — NIOWAOU — MHO20Y20]IbHUKOS, UCNONL3YSL  OMHOULEHUS

PABHOBENUKOCIU U PABHOCOCMABIEHHOCIIL,

- NPUMEHAMb  aneeOpaudeckuti U mpueOHOMempudeckKull annapam u uoeu

08UdICEHUS NPU PeuleHUU 3a0ay Ha 8bIHUCTIEHIE NA0WaA0el MHO20Y20IbHUKOG.

Copepxanue kypca « I'eomeTpus».

7 kaace.

« HayanbHble reoMerpuyeckue cBeaeHus ». llpocrelimme reomerpudeckue
¢burypsl: npsimasi, TO4Ka, OTPE30K, Jyd, yroi. [loHsATHE paBEeHCTBa reOMETPUYECKHX (UTYD.
CpaBHeHue oTpe3koB U yrioB. M3mepeHue OTpe3koB, AjiuMHA OTpe3Ka. M3mepeHue yrios,
rpagycHas Mepa yriia. CMeXHble U BEPTHKAJIbHBIE YIUIbI, UX CBOWcTBa. [lepneHuKymnspHble
IpsIMBIE.

« Tpeyronbuuku ». TpeyronbHuk. Ilpu3Haku paBeHCTBAa TpPEYrOJBbHUKOB.
[lepnennukynap k mnpsMod. Menuanbl, OHCCEKTPUCHI U BBICOTBI  TPEYroJbHHKA.
PaBHOOEApEHHBII TPEYrOJBHUK M €r0 CBOWCTBA. 3a/1a4H HA IIOCTPOCHUE C TIOMOIIBIO ITUPKYIIS
U JIMHEUKU.

« IMapajenbHble npsiMble ». [Ipu3Haku nNapauieNbHOCTH NPSMBIX. AKCHOMa
napajuleJIbHBIX NpsAMbIX. CBOMCTBA MapajuIeIbHbIX MPSIMBIX.

« CoOTHOILIEHUS MeXK1Yy CTOPOHAMHM M YIJIaMH TpeyrojbHuka ». Cymma yrios
TpeyroiabHuka. COOTHOLIEHUE MEXKIy CTOPOHAMM M YyIVIaMM TpeyrojbHuka. HepaBeHcTBO
TpeyroyibHUKa. [IpsAMOyrosbHblE TPEYrOJBbHHUKH, WX CBOMCTBA W IPU3HAKUM PaBEHCTBA.
Paccrostnne ot TOukM 10 mnpsAMoH. PaccTosHMe MeEXIy NapasIeNbHBIMU IPSIMBIMH.
[locTpoeHne TpeyrojbHUKA IO TPEM IJIEMEHTAM.

IloBTOpEHME

8 kaace.

« YerpIpexyroabHuKu »MHoroyroyisHukn. [lapamnenorpamMm u tpanenus.
[IpsmoyronbHuk. PoM6 1 kBajpar.

« Ilmomwaaes »Ilnomans npsamoyroneHuka. [Inmomans napamienorpaMmma u KBajapara,
poma tpaneuuu. Teopema [Tudaropa. [lnomans TpeyronbHuka.

« ITopo0HbIe Tpeyroabuukm » OnpeaeneHue nog00HbIX TPEYroabHUKOB. [Ipu3Haku
1o/1o0ust TpeyronbHUKOB. COOTHOLICHHE MEXY CTOPOHAMHU MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

« OxpysxkHocTb » KacatenbHast Kk okpyxHOCTU. LleHTpanbHble U BIUCAHHBIE YIJIBI.
Yetblpe 3aMeyaTesIbHbIE TOUKH TPEYTOJbHUKA. BIIMCaHHBIE U ONIMCAHHBIE YIJIbL.

« IloBTOpEeHue »
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9 kJacc.

« Bektopbl. Mertox koopauHar ». Ilonstue BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxeHue W BRIYMTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4uclio. PaznoxeHnue BeKTopa 1o
JBYM HEKOJUIMHeapHbIM BekTopaM. Koopaunatel BekTopa. [lIpocreitmne 3agaun B
KOOpIMHATAaX. YPAaBHEHMS OKPYKHOCTU M IpsAMOU. [IpuMeHeHne BEKTOPOB U KOOPAMHAT IIPH
pelIeHuu 3a1a4.

« COOTHOLIIEHUSI MeKAY CTOPOHAMHM M YIJIaMHM TpeyrojbHuka. CkajisipHoe
npousBeJeHue BeKTOPOB. »CHHYC, KOCMHYC M TaHITeHC yria. TeopeMbl CHHYCOB H
KOCUHYCOB. Pemienune TpeyronbHUKOB. CKalsipHOE TMPOU3BEICHHE BEKTOPOB U  €T0
NPUMEHEHNUE B TECOMETPUUECKUX 3a1adax.

« InuHa OKPYXKHOCTHM M IUIOIIAAL Kpyra». lIpaBuibHbIE MHOTOYTOJIBHHUKH.
OKpyXHOCTH, OMNHCAHHAs OKOJIO MPABUJIBHOIO MHOTOYTOJbHUKAa W BIIMCAHHAs B HETO.
[locTpoeHne nmpaBUIBHBIX MHOIOYTOJIBHUKOB. /{nmuHa okpyxHocTH. [Imomans kpyra.

« JIBuzkenust ». Otobpaxkenue miockoctu Ha cebs. [lonstue nuxenus. OceBas u
neHTpaibHas cumMmerpud. [Tapannensubiil nepenoc. [ToBopot. Hanoxxenust u qBr>xeHus.

« HayanbHble cBedeHUs1 M3 crepeomMerpum ». Ilpenmer crepeoMerpuu.
['eomeTpruueckne Tena M MOBEPXHOCTH. MHOIOTpAaHHUKM: TpHU3Ma, MapajuleIenuIe],
nupamuaa, (HOpMynbl s BBUKCICHUS HX 00BEMOB. Terma M TOBEPXHOCTH BpAIICHUS:
UWIMHIP, KOHYC, cdepa, map, GopMyibl I BBIYUCICHUS WX IUIOLIAACH MOBEpPXHOCTEH U
00BEMOB.

« O0 akcuoMax IIaHUMeTpHH ». becena 06 akcmomMax reOMETPHUH.

« IloBTOpenue. Pemienue 3axa4q »

TemaTH4eckoe NJIAHUPOBAHUE € YKA3aHHEM KOJHYeCTBA YACOB, OTBOAMMBbIX Ha
0CBOCHUHC Ka)KlIOﬁ TE€MBbI, C ONIPEACICHUEM OCHOBHBLIX BUI0B y‘leﬁHOﬁ JEeATECJIBbHOCTH
odyvaromuxcs. I'eomerpus

Txi1ace
Ne/m | Tema | Bujbl geiTe1bHOCTH 00yYal0IIMXCS
1. Paznen « HauajbHble reomerpuueckue ceenenus » (11 yacos)

1-2 [Ipsimas u otpe3ok. JIyd u yron OOBACHSIOT YTO TaKOE JIy4, OTPE30K, YroJl, NpsimMas.

3-5 CpaBHeHHE OTPE3KOB U YIJIOB Omnpenensior BUABI yIIIOB, TPAAYCHYIO MEpY YyIia.

6-8 N3mepenue oTpe3koB. M3mMepeHne yrios. DopMyIUPYIOT OIPEJENEHUE BEPTUKANBHBIX U

9-10 TlepneHNKyNSPHBIE IPIMBIE CMEXHBIX yIII0B. M300paxkaroT yka3aHHBIe (DUTYPHI HA

11. KoHTponbHas paboTa. YyepTexkax, pelaroT 3a1a4u, CBI3aHHbIE C STUMH
MPOCTEUIIMMH (PUTypaMU

2. Paznen « Tpeyroapuuxu » (18 yacos)
12-15 Tpeyronsuuku. [1epBorii mpu3HaK OOBACHSIOT KaKkasg (hUTypa Ha3BIBACTCS
PaBEHCTBA TPEYTOJIHHUKOB TPEYroJIbHUKOM, YTO TAKOE€ BEPIIMHBI, CTOPOHBI, YTIIbI
16-17 MenuaHbl, BBICOTBI, OUCCEKTPHUCH TpeyrojapHuka. OnpeensroT Kakoil TpeyroJbHUK
TPEYrOJIbHUKA. paBHOOEIPEHHBIH M PaBHOCTOPOHHUH. Pemaior
18-20 Bropoii 1 TpeTuii npu3zHak paBeHCTBa 3aJ]a4M Ha JJOKa3aTeIbCTBO MPHU3HAKOB PaBEHCTBA
TPEYroJIbHUKOB TPEYroJIbHUKOB, HA BBIYUCICHUE JJIEMEHTOB

21-22 3amaun Ha MTOCTPOCHHE TPEYTrOJIbHUKA, CTPOST C MOMOIIbIO IUPKYIS U

23-28 Penrenue 3anauy. JMHEHKH OUCCEKTPUCY YTJIa, ISNAT Yroi MoHojam,

29 KoHTponbHas paGoTa pemiatoTr OoJiee CIIOXKHBIE 3a/1auH, UCTIOJIB3Ys
yKa3aHHbIE TPOCTEHIIIE, aHATU3UPYIOT BO3MOIKHBIE
cirydan

3. Paznen « Mapaaseabnbie npsimbie » (13 yacos)

30-32 [Tpu3Haky mapayIenbHOCTH HPSIMBIX DopMynmupyroT onpeeneHne NapauIeIbHBIX MPSMBIX,

33-35 AxcroMa napajuieIbHOCTH MPSIMBIX OOBACHAIOT YTO TaKOE TeOpeMa U aKCHOMA.

36-41 Pemenne 3anau <D0pMmepy}0T AKCHOMY ITapajICIbHOCTH, ITPU3HAKHU

42 KouTposbHas paboTa NapauIeIbHOCTH ¥ TEOPEMbl 00paTHbIE TPU3HAKAM
MapauIeIbHOCTH. PermaroT 3a1a4m Ha BEIYHCIICHHE,
JIOKa3aTeJIbCTBO, M TIOCTPOCHNUE, CBSI3aHHBIE C
napajiyiCJIbHbIMU NPSIMBIMU.

4. Paznes « COOTHOLIEHHSI MEKIY CTOPOHAMM M yrjaMu Tpeyrojbuuka » (20 yacos)
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43-44 CymMa yIiIoB TpeyroJbHUKa DopMynmupyrOT ¥ JOKa3bIBAIOT TEOPEMY O CyMME
45-49 CooTHOLIEHHSI MEXAY CTOPOHAMHU U YIJIOB TPEYroJIbHUKA, IPUMEHSIOT TEOPEMY O
yIJIaMH TPEYTOJIbHUKA BHEIITHEM YTJIe TPEYroJibHUKA. [[pUMEHSIOT CBOMCTBA

50 KonTtpoabsHas paborta MPSIMOYTOJIBHOTO TPEYroJbHHUKA IS pelICHUs 3aa4,

51- 55 HpﬂMOyTOHLHLIﬁ TPEYroJbHUK B 33J1a4ax Ha NOCTPOCHHUE COMOCTABIIAIOT

56- 57 ITocTpoenue TpeyroapHUKA IO TPEM TOJIy4CHHBIN PE3YNLTAT C YCIOBHEM 3a1a4H,

3JIEMEHTOB UCCIICAYIOT 331a4i Ha J0Ka3aTeNbCTBa , PELIaloT

58-61 Permenue 3amaq 337124y Ha BBIYKMCIIEHHUE YIJIOB TPEYrOUIbHAKA

62 KonTponsHas paborta

5. Pasnen « IloBTopeHue Kypca » (8 yacos)
[Mpu3Haku paBeHCTBA TPEYTrOJILHUKOB. OOBSICHSIFOT IOCTPOEHKE TPEYrOJIbHUKA 110 3

63-70 ITocTpoeHue TpeyroJsHUKOB 110 3 aneMeHTaM. J[0Ka3bIBalOT PABEHCTBO TPEYTOJIBHUKOB.
3neMeHTaM. Bubl TpeyroiabHHUKOB. [IpuMeHSIOT CBOMCTBAa PaBHOOEAPEHHOTO U
CBoiicTBa paBHOOEPEHHOTO U MPSMOYTOJIBHOTO TPEYTOJIbHUKA [P PELICHUH 3a/1a4
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. Ha BBIYUCIICHUE U JIOKA3aTeIbCTBO

8 kiace

Ne/mn | Tema \ Buabl geATeabHOCTH 00yYal0OIIUXCSH

1. Pa3nen « YernipexyrojbHuku » (14 yacos)

1-2 MHOTOYTOJILHUKH OOBACHSIIOT, YTO TAKOE MHOTOYTOJLHUK, H300PaXKatoT

38 TlapanienorpavM ¥ Tpaneusa pa3uYHbIE BUBI MHOTOYTOJIbHUKY, (GOPMYIUPYIOT

9-12 TIpAMOYTOEHIE, DOMG ¥ KBaIpaT oTIpeJieNIeHNs apajuiesorpaMma, Tparenuu, pomoa.

Pemaror 3afaun Ha BHIYMCIICHUE DJIIEMEHTOB

13 Pemenne 3anau

YeThIpeXyrojbHuKa. Pemator 3anaun Ha
14 KonTponsras pabora .
JI0Ka3aTeJIbCTBO CBOMCTB YEThIPEXYTOJIbHHUKA.
BBINOHSIIOT IOCTPOCHHUE, CBSI3aHHBIE C BUAAMU
YETBIPEXYTOJIbHUKOB.
2. Paznen « Ilnomanasn » (14 yacos)
15-16 IInomans MHOrOYrojIbHUKA OOBSICHSIIOT KaK MPOU3BOJIUTCS M3MEPEHHE IJIOIAIEH,
17-22 | Tnomans napanieiorpamma, pomoa, (OpMYIHPYIOT OCHOBHBIC CBOVﬁCTBa TUIONIAJICH,
TPATICIHH, TPEYTOBHHKA, BBIBOJST (POPMYIIBI TUIowazneii , 10Ka3bIBaloT TeopeMy
23-25 | Teopema Iudaropa 00 OTHOILICHUH IUIOMIA/IeH TPEYTrOJIbHUKOB,
26-27 | Pemenme sanad JI0Ka3bIBAIOT TeopeMy [Indaropa, pemaror 3agaun Ha
BBIUHMCIICHUE U JIOKA3aTeIbCTBO, CBSI3aHHBIX C

28 KonrponsHas padora . P
dbopmynamu mioraaeit u reopemoii I[udaropa

3. Pasnen « IlogoGubie TpeyroabHuku » (19 yacos)

29-30 Omnpenenenre NOI00HBIX TPEYrOIHLHUKOB OOBACHSIOT TOHATHE MPOMOPIIHOHATBEHBIX OTPE3KOB,
(OpPMYIHPYIOT OTIpeieNIeHNe MOI00HBIX
TPEYroJbHUKOB, JI0Ka3bIBAIOT TEOPEMbBI O TIPH3HAKAX
oJI00MsI TPEYrOJIbHUKOB, (POPMYIUPYIOT

31-35 | llpusnaky nos106us TpeyroabHIKoB OTIpeJIeNieHnsl CHHYCa, KOCHHYCA, TAHTEHCA YIJIOB B

36 KontposbHas pabora OPSIMOYTOJIbHBIX TPEYTOJIbHUKAX. [[pUMEHSIOT Tpu

37-43 | Ilpumenenne moxoowus s K pEeLIeHnH 3a1a4 OCHOBHOE TPUTOHOMETPHYECKOE
JOKa3aTCILCTBY TCOPEM U PCIICHMIO 3a4a9 TOXIECTBO. Pemaror 3a1aun Ha MPU3HAKHU 11010015

44-46 CooTHOLICHHE MEKLY YIIIAMH ¥ CTOPOHAMH | TpeyroIbHUKA
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

47 Kontponsnas paborta

4. Paznen « OkpyxHocTb » (17 yacoB)

48-50 KacarenbHast K OKpy’KHOCTH. DopMyIUPYIOT ONPEAEIICHUE KacaTEIbHON U CEKyIeH

51-54 BrincanHbIe U IICHTPaIbHBIE YTIIBI K OKpYXHOCTH. Jl0Ka3bIBalOT TEOPEMBI O KacaTeJbHOMI

55-58 YeThIpe 3aMeUaTeIbHbBIC TOUKH K OKpYXHOCTH. J0Ka3bIBalOT TEOPEMY O BIIICAHHOM U
TPEYroNbLHUKA LEHTPAIBHOM yriie. Penraror 3aiauu Ha OKPYXHOCTh

59-61 BrnricanHble 1 OIMCaHHbBIE TPEYTOJbHUKH. BIIMCAHHYIO M OTIMCAHHYIO OKOJIO TPEYroabHUKA.

62-63 Pemenue 3a1a4 Pemaror 3a1a4v Ha MOCTPOCHUSA CBA3AHHBIC C

64 KoHTpoJbHas pabora. OKPY3KHOCTBIO

Obo6mauee nopropenne (8 4acon)

65-72 [Tnomamu MuOTOYTONBEHUKOB. [To00ME BoluncrisoT miomaan MHOTOYroJibHUKOB. Haxonst
TPEyroJbHUKOB. BrincaHHbIe TPEYroNIbHUKK. | 3HAYCHHE CHHYCA, KOCHHYCA, TAHTeHCa YIiia.
COOTHOIIEHNS! MEX/Ty CTOPOHAMH M YIIaMH | BBIUHCISIOT TPONOpHHOHATILHBIE OTPE3KH B
MPSMOYTOJBHOTO TPEYTOJIbHUKA. MIPSMOYTOJIBHOM TpeyrojibHuke, [I[puMeHs0T Teopemy

[Mudaropa npu penieHnH: 3a1a4.
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9 kJjacc

Ne/mt

| Tema

| Buabl 1eaTeJbHOCTH oﬁyqamumxm

1. Paznen « Bexropa » (18 uacoB)

1-2 IlonsTre BekTOpa DopMUPYIOT OIpEACIICHHE BEKTOPa, UITIOCTPUPYIOT
3-5 C10)KEHHE ¥ BHIYUTAHUE BEKTOPOB MTOHSATHE BEKTOPA, €ro JJIMHBI, KOJUIMHEAPHBIX U
6-8 YMHOKEHHE BEKTOpa Ha YHCIIO PaBHBIX BEKTOPOB, BBITIOJIHSIOT JEHCTBUS C BEKTOPAMH,
9-10 [IpuMeHeHre BEKTOPOB IS PEIICHHUS IIPUMCHAIOT BEKTOPA AJI PCIICHNUS 3a/1a.
3a1aq
11-12 KoopauHaTs! BekTOpa
13-15 IIpocreiimme 3aga4u B KOOpAUHATAX
16-17 YpaBHEHHE OKPYKHOCTU
18 Konrpospnas pabota
2. Pazaen « CooTHOIIEHNS MeKIY CTOPOHAMH M YIJIaMH TPeyroiabHuka. CKajJasipHoe NPou3BeieHne
BeKTOPOB » (114acoB)
19-21 CuHyc, KOCHHYC, TAHTE€HC yIiia DopMUPYIOT U WILTIOCTPUPYIOT OTPEEICHUE CUHYCA,
22-25 COOTHOIICHHS MEXKy CTOPOHAMH U KOCHHYca, TaHreHca 11 yriioB o010 1o 180rpamycos.
YIIIaMH TPEYTrOJbHHUKA BBIBOIST OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
26-27 CKaJmpHoe [IPOM3BE/ICHHE BEKTOPOB DOpMUPYIOT U 10Ka3bIBAIOT TEOPEMBI CUHYCOB U
28 Pemmenwe 3amaq KOCHHYCOB, IIPUMEHSIOT UX NPU PEIICHUH
29 KoHTponbHas paGoTa TpeyroinbHUKOB. OOBACHSAIOT KaK UCIIOJIB3YIOT
TPUTOHOMETPUYECKHE (POPMYIIBI B N3MEPUTEIBHBIX
pabotax Ha MecTHOCTH. POPMHUPYIOT OIpEACTICHNUS
yIi1a MEX]Ty BEKTOpaMH, TIOHATHE CKATSIPHOTO
NPOU3BEJICHUS BEKTOPOB, UCTIONB3YIOT MOHSATHE
CKaJIIPHOTO TIPOU3BEICHUS BEKTOPOB IS PEIIICHUS
3ajau.
3. Paznen « iMHA OKPY/KHOCTH M IJI0OIIAAb Kpyra » (114acos)
30-33 [TpaBuiIbHBIE MHOTOYTOJIBHUKH DopMUpYIOT OTpeieNieHne TPaBUITBHBIX
34-37 JUInHa OKPY)KHOCTH M IIJIOIIAh Kpyra MHOTOYTOJIbHUKOB, (QOPMUPYIOT ¥ JOKA3bIBAIOT
38-39 Pemenne 3anau TEOPEMBI 00 OKPYKHOCTSIX, BIIUCAHHBIX U OTMCAHHBIX
40 KouTtposnsHas pabota OKPY)KHOCTSIX, BBIBOJAT (DOPMYITBI JIJIs1 BEIYMCIICHHUS
TUTOIA/IN TTPABMIIFHOTO MHOTOYT'OJIbHHUKA, €70 CTOPOHEI
U pajuyca BIIMCAHHOW U ONMCAHHOM OKPYXHOCTH,
pemaioT 3a1a4M Ha TIOCTPOCHHUE MTPABIIHHBIX
MHOTOYTOJIbHUKOB, OOBSICHSIIOT IOHSTHE JUTHHBI 1
IUIOMIAN OKPY>KHOCTH, IPAMEHSIOT (POPMYJIIBI IS
pelieHus 3a1a4.
4. Paznen « JIBuxkenns » (10 yacos)
41-43 TlonsTre nBMKEHUSA OOBACHSIOT, YTO TAKOE OTOOPaKEHUE IIOCKOCTH Ha
44-46 [NapajuienbHbIN IEPEHOC U MIOBOPOT cebs ¥ B KaKOM CIIy4ae OHO Ha3bIBAETCS JIBHKEHHEM.
47-49 Pemenue 3amau OOBSICHSIOT YTO TAaKOE napaJijieNIbHbII epeHoc u
50 KonTponsHas pa60Ta IIOBOPOT, OCEBasi CUMMETPHS U CUMMETpUSI
OTHOCHTEITFHO OCH. MIITFOCTPUPYIOT OCHOBHBIC BUJIBI
JBIDKEHUSI, B TOM YHCIIE C IOMOIIBIO KOMIIBIOTEPHBIX
porpamMm
5. Paznen « HauaabHble cBeIeHHsI M3 cTepeoMeTPHH » (8 uacos)
51-54 MHOTOorpaHHUKHI OOBACHSIOT, YTO TaKOE MHOTOTPAaHHHK H €T0
55-58 Tema Bpamenus aneMeHTbl. DOPMUPYIOT MOHATHE O TeJIaX BPAIICHHUS:
IUJIUHAPE U KOHyce. Beraucisot ux oobem. CTposr
pa3BepTKY MHOTOT'PDaHHHUKOB M TeJl BPALCHUS.
Bprumcsiior miomaap noBepxHocTy. M3o00paxaror n
PACIIO3HAIOT Ha YepTeXax MpU3My, MHPaMHLIY, KOHYC,
1iap, napajuiesenumne].
6. Paznen « O0 akcnoMax njiaHuMeTpuH » (2 yaca)
59-60. AKCHOMEI CTEPEOMETPHUU ‘ O0600maroT 3HaHUS 00 aKCHOMaX TUTAHUMETPHU
7. lloBTopenue. Pemenne 3a1a4 (8 yacos)
61-68 PereHue 3aad mo BceM TeMaMm Kypca. [NToxa3pIBaroT pa3IM4HbIE CHOCOObI PELICHHS 3312

IToaroroBka Kk PK3amMeHaM.

HaBBIYMCJIICHHUC nnomaueﬁ, JUIMHBI OKPYXXHOCTH,
HpOCTCﬁH.H/IX 3a/1a4d B KOOpJAWHaTax.
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OneHka INIaHUPYEMbIX Pe3yJIbTATOB

CucTeMa OLIEHKHU JTOCTHKECHHUS TUIAHUPYEMBIX Pe3YIIbTaTOB OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHON POrpaMMbl OCHOBHOT'O 00I1IETr0 00pa30BaHus MpeIoaracT KOMIUIEKCHBIN
MOJIXO1 K OIICHKE PE3YJIbTaTOB 00pa30BaHus, IIO3BOJISIONINI BECTH OIICHKY TIOCTHKECHUS
o0yJaromuMucs BceX TpEX TPYII pe3yIbTaToB 00pa30BaHMsL: TMYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEIMETHBIX.

CucteMa OLIEHKH TpeaycMaTpUBAET YPOBHEBBIM MOAXOJ K COJACPKAHUIO OLIEHKU U
WHCTPYMEHTAPHUIO ISl OIEHKH JOCTH)KEHHUS IUIAaHUPYEMBIX pEe3ylbTaToOB, a TakKkKe K
MIPEICTABICHUIO U UHTEPIPETALUHU PE3yIbTaTOB U3MEPEHHA.

OnmHUM W3 TPOSIBIICHUH YPOBHEBOTO TOIXOAA SBISIETCS OICHKA WHIMBHIYaTbHBIX
00pa30BaTENIbHBIX JOCTI)KEHUH HAa OCHOBE «METOJa CIOXKEHUSA», IIPU KOTOPOM (UKCUpPYeTCs
JOCTIKEHUE YPOBHS, HEOOXOAUMOTO /ISl YCIIEITHOTO TPOIOJHKEHUST 00pa30BaHUs U PeaslbHO
JIOCTUTaeMOT0 OOJBIIMHCTBOM YUAIIUXCSl, U €r0 MPEBBIIICHUE, YTO MO3BOJSIET BHICTPAUBATh
WH/IWBUyaTbHbIC TPACKTOPHH JBIDKCHHS C YYETOM 30HBI  OJIDKAHIIEero pa3BUTHS,
(opMHPOBATH NOJOKUTENBHYIO YUEOHYIO U COLIMATILHYIO MOTHBAIIMIO.

CuctemMa OLIEHKH JOCTHXKEHMS IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHMSI OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus MpenoaaraeT KOMIUICKCHBII
MOJXOA K OLEHKE pe3yJbTaToB 00pa30BaHUs, MO3BOJIIOMIMN BECTH OLIEHKY JIOCTHXEHHUS
00y4aromuMucs BceX TPEX TPYII Pe3yabTaTOB 00pa30BaHM: IUYHOCTHBIX, METAIIPEIMETHBIX
U TIPEAMETHBIX.

Cucrtema OLIEHKH NpEAyCMaTPUBAET YPOBHEBBIM MOAXOJ K COJACPKAHUIO OLIEHKU U
MHCTPYMEHTAPHUIO JUIsI OLEHKM JOCTH)KEHUS IUIAaHUPYEMBIX pe3yJabTaTOB, a TaKXke K
MPEICTABICHUIO U MHTEPIPETALNHU PE3yIbTaTOB H3MEPEHUI.

OnHUM M3 NPOSIBICHUH YPOBHEBOI'O HOJXOAA SBISETCS OLEHKA WHAMBHUIYaTbHbBIX
00pa30BaTENbHBIX JOCTH)KEHUI HA OCHOBE «METOJa CIOXKECHUSA», TIPU KOTOPOM (UKCUPYETCs
JOCTH)KEHUE YPOBHS, HEOOXOAUMOTO /JIsl YCHEIIHOr0 NMPOJOJDKEHUST 00pa30BaHUs U peallbHO
JOCTUTAEMOT0 OOJBITMHCTBOM YYAIIUXCS, U €T0 MPEBBIIICHNE, YTO MO3BOJSET BBHICTPAUBATD
UH/AMBUJyallbHblE TPACKTOPUM JBMXKEHHMs C Y4ETOM 30HBI OJMDKaiIero pa3BUTHS,
(hopMHUPOBATH OJOKHUTEIBHYIO YIEOHYIO U COIUATIEHYIO MOTHBALIHIO.

OCOOEHHOCTH OLIEHKU IPEAMETHBIX PE3YyIbTaTOB

OneHka TpPEeAMETHBIX pPE3YJIbTAaTOB MPEACTABISAET COOOW OLEHKY OCTHKCHUS
00yJaroImuMcs IIIaHUPYEMBIX PE3YJIbTATOB 110 OTAEIbHBIM IIPEeIMETaM.

®opMupoBaHHE ITHX PE3YyIbTATOB 00ECTIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNILHOTO Mpolecca — y4eOHbIX IPEIMETOB.

OCHOBHBIM OOBEKTOM OLIEHKH TMPEIMETHBIX pPE3yIbTaTOB B COOTBETCTBHH C
TpeboBaHusMu CTaHaapra SBISETCS CHOCOOHOCTh K PELICHUI0 y4yeOHO-TI03HABATENIBHBIX U
y4eOHO-TIPAKTHYECKUX 3a/1ad, OCHOBAHHBIX Ha HW3y4aeMOM Y4eOHOM Marepuaie, ¢
HCIOJIb30BAHUEM CIIOCOOOB AECWCTBUI, PENEBAaHTHBIX COJEPKAHUIO y4EOHBIX NMPEIMETOB, B
TOM YHCIIE METalpeJAMETHBIX (T03HABATEIbHBIX, PETYISTHBHBIX, KOMMYHUKATUBHBIX)
JEUCTBHMN.

CucreMa OIIEHKH MPEIMETHBIX Pe3ylIbTATOB OCBOSHHS YU€OHBIX TPOTPAMM C YIETOM
YPOBHEBOTO 1M0/1X0/a, MpuHATOoro B CranaapTe, npearnonaraeT BblaesaeHue 0a30BOro ypoBHs
JOCTI)KEHUH KaK TOYKH OTCUETa NMPH TIOCTPOCHUHM BCEH CHCTEMBI OICHKH M OpTaHU3aI[NH
WH/IMBU/yaIbHOM paboThI ¢ 00y4yaromuMuUcs.

PeanbHbIe TOCTHKEHUS 00YYAIOIIUXCS MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, a
MOTYT OTJIMYAThCS OT HETO KaK B CTOPOHY MPEBBIILIEHHS, TAK U B CTOPOHY HETOCTHKEHHUS.

[lpakTnka TIOKa3pIBa€T, 4YTO JUIA OIHCAHUS JIOCTIKCHHH  OOy4arommxcs
11€J1ec000pa3HO YCTAaHOBUTH CIIEAYIOIIUE MATh YPOBHEH.

ba30BbIil ypOBEHb NOCTHMKEHUN — YPOBEHBb, KOTOPBIA JEMOHCTPUPYET OCBOCHHE
y4eOHBIX NEHCTBUI C ONMOPHOW CHCTEMOM 3HAaHUI B paMKax Juana3oHa (Kpyra) BblIIEIEHHBIX
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3anad. OBnageHue 6a30BBIM YPOBHEM SIBIISIETCS JOCTATOUHBIM JIJISi TIPOJOIIKEHHSI O0ydeHUS
Ha CJICYIOIICH CTYIICHH 00pa30BaHMsI, HO HE 10 IPOQUIHFHOMY HamMpaBiIeHUIO. JIOCTHKCHHIO
0a30BOr0 YPOBHS COOTBETCTBYET OTMETKA «YIOBICTBOPUTEIHLHO» (MIIM OTMETKA «3», OTMETKA
«3a4YTCHOY).

[IpeBrimeHre 6a30BOr0 YpOBHS CBHIETEIHCTBYET 00 YCBOCHHUU OMOPHOM CHCTEMBI
3HaHUH Ha YPOBHE OCO3HAHHOTO MIPOU3BOJIBHOTO OBJIAJIEHUs YI€OHBIMU JEHCTBUSAMH, a TAKKE
0 Kpyrosope, mupore (WIM u30HpaTeNbHOCTH) HHTepecoB. llerecooOpazHO BBHIIETUTH
CJICAYIOIINE JIBA YPOBHS, MPEBHIIAIONINE OA30BbIN:

—  TIOBBIIICHHBIA YPOBEHb IOCTUKEHUSI  TUJIAHUPYEMBIX  PE3YyJIbTaTOB,
OIICHKA «XOPOII0» (0OTMETKA «4»);

—  BBICOKHU YPOBEHBb IOCTIDKCHHS TUJIAHUPYEMBIX pPE3yJbTaTOB, OIEHKA
«OTIIMYHOY» (OTMETKA «5»).

[ToBbIIIEHHBI W BBICOKUI YPOBHU TOCTHKEHHUS OTJIMYAIOTCS MO MOJHOTE OCBOCHUS
IUIAHUPYEMBIX ~ PE3yNbTaTOB, YPOBHIO  OBNAACHHS  Y4YeOHBIMH  JEHCTBUSMH U
c(hOopMUPOBAHHOCTHIO MHTEPECOB K TAHHOW MTPEAMETHOM 00IaCTH.

WupuBuayanbHble TpPaeKTOPUU OOy4YeHHS OOYYaromIMXCs, JIEMOHCTPUPYIOIINX
TOBBIIICHHBIA W BBICOKMW YPOBHH JIOCTHIKEHHUH, II€JeCO00pa3HO (OpMUPOBATH C y4ETOM
WHTEPECOB 3THUX OOydYalomuXcs W WX IJIaHOB Ha Oymymiee. [Ipy HaMMYuU yCTOWYMBBIX
WHTEPECOB K Y4eOHOMY TMpeAMETY U OCHOBATEIbHON IMOATOTOBKM IO HEMY Takue
oOydaroruecss MOTYT OBITb BOBJCYEHBI B MPOCKTHYIO JEATEIBHOCTh IO MPEAMETY H
COpPUEHTHPOBAHBI HA MPOJIOJKEHUE O0yUEHHUS B CTApUINX KJIaccax Mo JaHHOMY NMPOQUIIIO.

Jns omucaHusi MOATOTOBKM YYalllMXCSA, YPOBEHb JAOCTHXKEHUW KOTOPBIX HUXKE
0a30BOT0, 11E71€CO00PA3HO BBIICTUTH TAKXKE JBA YPOBHS:

- IOHUKEHHBII yYpOBEHb JTOCTH)KCHUI, OIIEHKAa «HEYIOBIECTBOPUTEIBHO» (OTMETKA
«2@»);

-HU3KHUI YPOBEHB JOCTHKEHUM, OIIEHKA «TIJI0X0» (0TMeTKa «1»);

Henoctmxenne 6a30Boro ypoBHsI (IMMOHM)KEHHBIM M HU3KUI YPOBHHU JOCTHKECHHIN)
(ukcupyercs B 3aBUCUMOCTH OT 00bEMa M yPOBHSI OCBOEHHOTO M HEOCBOSHHOT'O COZICPIKAHUS
MpeaMeTa.

Kak npaBuiio, MOHMKEHHBIA YPOBEHb TOCTHKEHUI CBUAETEIBCTBYET 00 OTCYTCTBUU
cUCTeMaTHyeckoil 0a30BOil MOATOTOBKH, O TOM, YTO OOYYaroIIMMCS HE OCBOCHO Jlaxe U
MIOJIOBUHBI TUTAHUPYEMBIX PE3yJbTaTOB, KOTOPhIE OCBAUBACT OOJBITUHCTBO OOYYAFOIIUXCS, O
TOM, YTO UMEIOTCS 3HAUUTEIbHbIC POOEIbl B 3HAHUAX, JlajbHeillee o0yueHue 3aTpyAHEHO.
[Ipu sTOM OOy4YarOMIMIICS MOKET BBIMOJHATH OTJEIbHBIC 3a/JaHUsS TOBBIIIEHHOTO YPOBHS.
Jannas rpynna oOyuarommxcs (B cpellHEM B XojAe OOydeHHs cocTaBisromas okono 10%)
TpeOyeT CHeMaTbHON JUATHOCTHKY 3aTPYJHCHUH B 00yUCHUH, TIPOOEIIOB B CHCTEME 3HAHUHN
Y OKa3aHUU IIeJICHAIIPaBICHHOM MOMOIIH B TOCTHKEHUU 6a30BOT0 YPOBHSI.

Huskuii ypoBeHb OCBOCHHUS TNIAHUPYEMBIX PE3YJIBTATOB CBUACTEIHCTBYET O HATUYUH
TOJILKO OTHEIbHBIX (PparMEHTApHBIX 3HAHWM 10 TpeaMeTy, JalbHeillnee o0ydeHue
MPAKTUYECKH HEBO3MOXKHO. OOy4arommmcs, KOTOpbIE JACMOHCTPHUPYIOT HH3KUH YpOBEHBb
JOCTIKEHHH, TpeOyeTcsl CreraibHas OMOIIb HE TOJNBKO MO y4eOHOMY MpeAMETY, HO U 10
(hopMHUPOBAHHIO MOTHBAIIMK K OOYYEHMIO, Pa3BUTHIO MHTEpECa K HM3y4aeMOM MpeaMEeTHOMN
0o0JacTH, TOHHMAHUIO 3HAYUMOCTH TpeAMeTa Ml JKU3HH U JAp. TONbKO Haludue
TOJIOXKUTETFHOM MOTHBAIIMM MOKET CTaTh OCHOBOM JUKBUAAIIUU MPOOETIOB B OOYUYCHHUH JIJIS
JAHHOU TPYIIIBI 00yJarOIINXCS.

OrnucaHHBIN BBIIIE MOIXO0/]T IETIECO00pa3HO MPUMEHSTh B XO/1€ Pa3JIMYHBIX MPOIIEAYP
OLICHUBAHUSA: TEKYIIEr0, IPOMEKYTOUHOT'O U UTOTOBOTO.

Hnst popMupoBaHUsST HOPM OIIEHKHM B COOTBETCTBHHM C BBIJICJICHHBIMU YPOBHIMHU
He0OXO0IMMO OmHcaTh JOCTHKEHHs oOydarorerocs 6a30Boro ypoBHs (B TepMUHAX 3HAHHUNA U
YMEHUH, KOTOpbIE OH JOJ/DKEH TPOJEMOHCTPUPOBATH), 3a KOTOPBIC OOYUYAIOIIHIACS
000CHOBaHHO TIONy4aeT OIEHKY «YyIOBIETBOpUTENbHO». [locie 3Toro ompenenstoorcs
COJIEpIKaTEILHO OMHUCHIBAIOTCS 00Jiee BHICOKHE WJIM HU3KHWE YPOBHHU IOCTHMXKEHUU. BaxxHO

15



aKIEHTUPOBAaTh BHUMAHHE HE Ha OLIMOKAax, KOTOphIE chesan o0ydaroluiicsa, a Ha y4yeOHbIX
JOCTHKEHUSX, KOTOpble O00ECledyrBarOT MPOJBHKEHUE BHEPEN B OCBOCHUU COAEPHKAHUS
o0Opa3oBaHUsl.

Jnst oueHkM AMHAMHUKM (QOPMHPOBAHUS IPEIMETHBIX pE3YyJlIbTaTOB B CHUCTEME
BHYTPUIIKOJIBHOIO ~ MOHHUTOPHHra  OOpa30BaTENIbHBIX  JIOCTHXXEHHH  IeJ1eco00pa3Ho
(¢ukcupoBaTh W aHAJIM3MPOBATh JaHHbIE O C(HOPMUPOBAHHOCTH YMEHHMH U HaBBIKOB,
CHOCOOCTBYIOIIMX OCBOCHUIO CUCTEMaTHYECKUX 3HAHUM, B TOM YHUCIIE:

—  IEpBUYHOMY O3HAKOMIIEHHUIO, OTPAOOTKE U OCO3HAHMIO TEOPETUYECKHUX
Mojieniell U TOHsTHIA (OOIIeHAYYHBIX W 0a30BBIX IS JaHHON 0OJacTH 3HAHUSA),
CTaHJAPTHBIX AJITOPUTMOB U MIPOLENYP;

—  BBIABJICHUIO U OCO3HAaHUIO CYIIHOCTH U OCOOEHHOCTEH M3ydyaeMbIX
O00BEKTOB, MNPOIECCOB M SBICHUN NEHCTBUTENBHOCTH (HMPUPOAHBIX, COLUAIBHBIX,
KYJIbTYPHBIX, TEXHHUYECKHX U Jp.) B COOTBETCTBUU C COJAEPKAHHUEM KOHKPETHOTO
y4eOHOro mpeaMeTa, CO3JaHUI0 U UCIOJIb30BAHUIO MOJIEIEH U3ydyaeMbIX 00bEKTOB U
MIPOLIECCOB, CXEM;

—  BBIABJICHUIO M AaHANU3y CYUIECTBEHHBIX M YCTOMUYUBBIX CBsI3ed U
OTHOILICHUN MEXITY OOBEKTaMHU U MPOLECCAMHU.

—  IpU 3TOM 00sA3aTeNbHBIMU COCTABJISIOIIMMHU CHCTEMBbl HAKOIJIECHHOM
OLICHKU SIBJIAIOTCS MaTepHAaIIbL:

—  CTapTOBOI TMArHOCTHUKWU;

—  TeMaTW4YeCKMX M HUTOTOBBIX MPOBEPOUYHBIX PAOOT MO BCEM YUEOHBIM
npeaMeTam;

—  TBOpYECKHMX paboT, BKIOYass ydeOHbIE HCCIEIOBaHUSA U YydeOHbIE
IPOEKTHI.

Pemenne o JOCTM)KEHUHM WM HEIOCTM)KEHUH IUIAHHUPYEMBIX PE3YJIbTaTOB WIH 00
OCBOCHMM WJIM HEOCBOEGHUM Y4eOHOro marepuasna MNPUHHMAETCS Ha OCHOBE pe3yJbTaTOB
BBITIOJIHEHUS 3aJlaHuil 0a3oBoro ypoBHs. B mepuon Beenenust CraHmapTa KpUTEpH
JOCTH)KEHUS/OCBOGHUsT y4eOHOro Marepuana 3aJaércs Kak BblIOJIHEHHe He MeHee 50%
3amaHuii 0a30BOro ypoBHs wid nosydeHue 50% OT MakCHMMajbHOTO Oaiia 3a BBIOJHEHHE
3aJjaHuii 6a30BOT0 YPOBHSL.

Cucrema KOHTPOJISI CKJIAABIBACTCH U3 CIEAYIOLINX KOMIIOHCHTOB:

- MaremaTHueckue JUKTaHThL. B MaremMaTHYeCKUX TUKTaHTaX OLIEHWBAIOTCS HE TOJBKO
3HaHMS YYEHHMKa, HO M YMEHHE ero paboTaTh Ha CIyX M 3a orpaHuueHHoe Bpems. OLeHKH
BBICTABJISIIOTCS. HA YCMOTPEHHUE YUUTEIIS U YUCHUKA.

- TecTbl npenokeHsl IByX BUIOB: HAa YCTAHOBJICHHE MUCTUHHOCTU YTBEPXKICHMH U Ha
BBIOOp MPaBHIILHOTO OTBETa. llepBble MPOBEPSIOT yMEHHE MATHKIACCHUKOB OOOCHOBBIBATH
WIA OHpoBepraTrh YTBEpXkAEHUS. Takue TecTbl NO3BOJSIOT aKUEHTUPOBAaTh BHUMAaHHE
IIKOJILHUKOB Ha (OpMYyIMpPOBKAX ONpeesICHH, CBOWCTB, 3aKOHOB U JAp. MaTeMaTHYECKUX
MPEUIOKEHUH, a TakkKe pa3BUBAIOT TOUYHOCTh, JJOTMYHOCTh U CTPOTOCTh UX MAaTEeMaTHYECKOM
peun. Ha ux BeimonHeHue orBoautca oT 3 10 5 muHyT. Tectsl Broporo Buiaa (¢ BEIOOpOM
OTBETa U3 TPEX WM YEThIpEX BAPHUAHTOB) MPOBEPSIOT BJIaJIEHUE YCTHBIMU BBIYMCIUTEIbHBIMU
MpUeMaMH, YCBOGHHE MaTepuaja KaXJI0ro MyHKTa, B TOM MOCJeI0BaTeNIbHOCTH, B KOTOPO
OH TaM npejcTaBieH. TecTsl cofepxar o 10 BompocoB, UX MOXKHO MpeasiaraTh HEeIMKOM WIN
4acTsIMH, B 3aBUCUMOCTH OT o0ObeMa MpPONJAEHHOIO MaTrepuaja K MOMEHTY npoBeneHus. Ha
BBINTOJIHEHHE KaX10T0 3a/1aHUs TECTa OTBOAMUTCS OKOJIO 1 MUHYTBI.

- CamocrosTenbHble paboThl coiepkaT oT 4 10 6 3a1aHuil U paccUUTaHbl IPUMEPHO Ha
15-20 munyT. OLIEeHUBAIOTCS 1O KEJIAHUIO YYALTUXCS.

- J171s1 U”TOrOBOrO MOBTOPEHUS COCTABIIEHBI UTOIOBBIE 3a4ETHI.

- KoHTtposbHble paboThl COCTaBIEHBI MO KPYMHBIM OJIOKaM MaTepuana WIH TjaBaM
y4yeOHHKa, €CTh UTOTOBasi KOHTPOJIbHAS pabora. B kaxmoi pabore mo 5-6 3amanHwii, nepBbie
TPU U3 HUX COOTBETCTBYIOT YPOBHIO 00s3aT€lbHOM MOATOTOBKH, MOCIEAHNE 3afaHus Oosee
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MIPOJIBUHYTHIE TIO YPOBHIO CIIOKHOCTH. Ha BBINONIHEHNE KOHTPOIbHON paboThl oTBoaAUTCS 40-
45 MUHYT.

TpeO6oBaHus K YPOBHIO YCBOEHUS U CIUIINHbBI

PexoMenaanuu no oneHKe 3HaHWW, YMEHUM U HABBIKOB y4alllUXCs MO MAaTEMATHKE.

Onupasich Ha 3TH PEKOMEHIAIMU, YUUTENIb OLIEHUBAET 3HAHMSI, YMEHUS M HABBIKM Y4alllUXCS
C YYETOM UX UHAUBUAYAIbHBIX OCOOEHHOCTEH.

- Conepxkanre u 00beM MaTepuaja, MOJJIEKAIIEr0 IMPOBEPKE, OMpeesieTcs
nporpaMMoi. Ilpu mpoBepke yCBOEHHs MaTepHala HYXKHO BBISBJIATH ITOJHOTY, IPOYHOCTH
YCBOCHUSl YYAIIUMHCS TEOPUM M YMEHUS NPUMEHITh €€ Ha MPAaKTUKE B 3HAKOMBIX WU
HE3HAKOMBIX CUTyalUsX.

- OcHoBHBIMH (OpMaMH TPOBEPKH 3HAHUW W yMEHUH, ydalIUXCs 1O MaTeMaTHKe
SIBJITFOTCS MUCbMEHHAsI KOHTPOJIbHAS paboTa U YCTHBIN Ompoc.

- Cpenu morpemrHocTeld BBIACISAIOTCS OMMOKKM W HemoyeThl.llorpemHocts cuutaercs
OIIMUOKOM, €CJIM OHA CBUJIETEIILCTBYET O TOM, YTO YUCHHK HE OBJIAJIe]I OCHOBHBIMH 3HAHUSIMH,
YMEHUSIMH, YKa3aHHbIMM B IIporpamme. K Hemoderam OTHOCSTCS MOTPELIHOCTH,
CBHUJIETEIBCTBYIOIIME O HEIOCTATOYHO IMOJHOM WA HEIOCTAaTOYHO NPOYHOM YCBOCHHH
OCHOBHBIX 3HaHMM M yMEHHUW HMIU 00 OTCYTCTBMM 3HAHUI, KOTOpbIE B MporpamMme He
CUMTAIOTCAd OCHOBHBIMU. HemodeTtamMu Takke CUMTAIOTCS: IOTPEIIHOCTH, KOTOPbIE HE
MpHUBEIM K HUCKKCHHIO CMBICNIAa MOJYYEHHOTO YYEHUKOM 3aJaHusl WIH crocoda ero
BBITIOJIHEHHSI: HEAKKypaTHas 3aIMCh, HEOPEIKHOE BBHIMOJTHEHUE YePTEkKa.

- 3agaHus il YCTHOTO M MUCBMEHHOTO OMPOCA YYAIIUXCS COCTOSIT U3 TEOPETUUECKUX
BOITPOCOB U 33/1a4.

— OTBeT HA TEOPETHUYECKUN BOMPOC CUYUTAETCS OE3yNpEeyYHbIM, €CIM 10 CBOEMY
COJIEP)KAaHUIO  TOJIHOCTHIO COOTBETCTBYET BOIPOCY, COACPKUT BCE HEOOXOAMMBIE
TeopeTnueckue (HakThl M 00OCHOBAHHBIE BHIBOJBI, & €r0 M3JIOKCHHE W MUCHMEHHAS 3alicCh
MaTeMaTHYECKU TPaMOTHBI U OTJIMYAIOTCS MOCIEA0BATENIbHOCTBIO U AKKYPATHOCTBIO.

- Pemenwue 3amaun cunraercs 6€3ynpeyHbIM, €CIU MPaBUIHLHO BEIOpaH CIoco0 pelieHus,
caMO pEIICHHE COMPOBOXKAACTCI HEOOXOTUMBIMH OOBSICHEHUSMHU, BEPHO, BBITOJHCHBI
HY)KHbI€ BBIYHMCICHUS M MPeoO0pa3oBaHUs, TOJIYyYeH BEPHBIA OTBET, MOCIEAOBATEIBHO U
AKKypaTHO 3alMCaHO PEUICHHUE.

- OueHka OTBeTa y4yaliuxcsl MPU YCTHOM M MHUCBMEHHOM ONPOCE MPOU3BOJUTCS IO
NATUOAITIBHON CUCTEME.

- VYuutenb MOXKET MOBBICUTH OTMETKY 3a OPHIMHAJIBHBI OTBET Ha BOIPOC WIH
OpUTMHAJILHOE PEILIECHUE 33/a4d, KOTOPbIE CBHUJIETEIBCTBYIOT O BBICOKOM MAaTE€MaTUYECKOM
Pa3BUTUHU yYalIerocs, 3a penieHue OoJiee CIOXKHOM 3a7a4d WX OTBET Ha 00JIee CIIOKHBIN
BOIIPOC, MPEJIOKEHHBIE YUYallleMyCs TONOJHUTEIbHO MOCIE BbIIOJHEHUS UM 3aJaHusl.

- HtoroBsie oTMETKH (32 TEMY, YETBEPTh, KypC) BBICTABISAIOTCS MO COCTOSTHUIO 3HAHUN
Ha KOHEII ATara 00y4eHUs] C Y4€TOM TEKYIIUX OTMETOK.

OueHka yCTHBIX OTBETOB YYAIINXCH.

OTBeT o1leHUBaETCSl OTMETKOM «5», €CJId YYeHUK:

- MTOJTHO PACKPBUI COJIEPIKaHUE MaTepralia B 00beMe, TPETYCMOTPEHHOM MPOTPaMMOU 1
Y4eOHUKOM;

- M3JIOKWI ~ MaTepuall T[PaMOTHBIM  A3BIKOM B ONpPEACIICHHOW  JIOTUYECKOU
MOCJIEI0BATEIILHOCTH, TOYHO MCTIONB3YSl MAaTEMATHYECKYIO TEPMHUHOJIOTUIO M CUMBOJIHKY

- MPABUJILHO BBITIOJHUJ PUCYHKH, YEPTEKH, TPAPUKHU, COMMyTCTBYIOIIHE OTBETY;

- MoKa3ajl YMEHHUE WJUIIOCTPUPOBATh TEOPETUUYECKUE TMOJOXKEHUS KOHKPETHBIMU
puMepaMu, IPUMEHSITh UX B HOBOW CUTYaIlMH MIPH BBHIMTOJIHEHUH IPAKTUYECKOTO 3a1aHUS;

- MPOJICMOHCTPUPOBAJI YCBOCHHE paHee W3YyYEHHBIX COIYTCTBYIOIIUX BOIPOCOB,
c(hOpPMUPOBAHHOCTh U YCTONYUBOCThH UCTIONB30BAHHBIX MPU OTBETE YMEHHI U HABBIKOB,

- OTBEYaJ CAaMOCTOSATEIHHO 0€3 HABOSIINX BOIPOCOB YUUTEIS.
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Bo3MoxHBI OlHA — JIB€ HETOYHOCTH INPU OCBEUIEHWU BTOPOCTEIEHHBIX BONPOCOB WU B
BBIKJIaJIKaX, KOTOPBIE YUYEHUK JIETKO UCTIPABHUII 110 3aMEYAHHUIO YUUTEIS.

OTBeT oLleHUBAETCSI OTMETKOM «4», €CITU OH YIOBIETBOPEH B OCHOBHOM TpeOOBaHUSM Ha
OTMETKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEJOCTATKOB:

— B M3JIOXKCHHUH JTOMYIICHBI HEOOJBINHE MPOOENbl, HE MCKA3WBIINE MaTEMaTHYECKOTO
coJiep>KaHUs OTBETA, UCIPABIICHHBIE 10 3aMEUYAHUIO YUUTEII.

- JIOMYIIEHbI OMMOKK WK OoJiee NBYX HEJOUYETOB IMPU OCBEUIEHWH BTOPOCTETICHHBIX
BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUSHHK JIETKO UCIIPABUII MO 3aMEYaHUIO YUUTEs.
OT1MeTKa «3» CTaBUTCS B CICAYIOLIUX CIydasx:

— HEIOJIHO WJIM HETIOCJIE0BATEIbHO PACKPHITO COJEp)KaHME MaTepuaja, HO MOKa3aHO
ofliee TOHMMaHWE BOMpOCa U MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IS
JANbHEWIIET0 YCBOEHHUS IpOrpaMMHOro matepuana (ompezesneHHble «TpeboBaHusMH K
MaTeMaTUYEeCKOM MOATOTOBKE YIAIIUXCS»).

- UMEJNHUCh 3aTPyJHEHUS WJIM JOIMYyIIeHbl OMMOKH B OMNpEIeJeHUH MOHATHH H,
WCIOJIb30BAaHUM MaTEMaTHUYECKOW TEPMUHOJIOTUH, YEpTEekaxX, BBIKJIAIKAX, HCIPABICHHBIC
MOCJI€ HECKOJIBKUX HABOJSIIIMX BOMPOCOB YUUTEIIS;

- YYCHHUK HE CTPABWICS C MPUMEHEHHUEM TEOPUU B HOBOM CUTYAIMH MPHU BHITTOJHCHUH
MPAKTUYECKOT0 3aJaHusi, HO BBIMOJIHHUI 3aJaHUS OO0S3aTENILHOTO YPOBHS CIIOKHOCTH TIO
JTaHHOM TeMe;

— npu 3HAHUU TEOPETHUECKOTO Marepuaia BBISIBJICHA HEI0CTaTOYHas
c(hOpMUPOBAHHOCTh YMEHHI U HABBIKOB.

OT1MmeTKa «2» CTaBUTCS B CICAYIOLIUX CIyYasix:

- HE PacKpPBITO OCHOBHOE COJIEpKaHHE y4eOHOT0 MaTepHaa;

- oOHapyKeHO HE3HaHWE WM HEMTOHUMAaHUE YYEHUKOM OOoJbIlel Win Hanboliee BaXKHON
4acTH yueOHOro MaTepuana;

— JIOTTYIICHBI OMIMOKHN B OMpPEICICHUH MMOHSATHH, MPU MCIIOIH30BAHUH MAaTEMaTHIECKOU
TEPMHHOJIOTHHM, B PpHUCYHKaX, dYeprexax WM Trpadukax, B BBIKIAJKaX, KOTOpbIE HE
KCIIPABJIEHBI MOCIE HECKOIBKUX HABOISIINX BOIIPOCOB YUHUTEIIA.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX PadoT yyauuxcsi

OT1meTKka «5» CTaBUTCS B CICAYIOLIUX CIyYasix:

— paboTa BBINOJIHEHA TTOTHOCTHIO.

— B JIOTHYECKHX PACCYKIEHUSIX U 000CHOBAHUAX HET MPOOEIOB U OIINOOK;

- B PEIICHUH HET MaTEeMaTHYECKHUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMCKA, HE
SIBJISTFOIIASICS CTICICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs y4eOHOT0 MaTepuana);

OTtMmeTKa «4» CTaBUTCS, SCIIM:

- paboTa BBINOJHEHA IMOJHOCTbIO, HO OOOCHOBAHMS ILIArOB PEIICHUS HEJO0CTaTOYHBI
(ecmu ymeHHS OOOCHOBBIBATH PACCYXKICHUS HE SBISUIUCH CIEHUATBHBIM O00BEKTOM
MIPOBEPKH);

- JIOTYIIICHa OJHA OIMMOKAa WJIM JBa-TPH HEJ0YEeTa B BBIKIAAKAX, YCPTEIKAX WIH
rpadukax (€ciu 3TH BUIBI paOOThI HE SBIIUIACH CIICIIMAIBHBIM 00bEKTOM MPOBEPKHU);
OTMeTKAa «3» CTaBUTCS, €CIIN:

- JIOTIYIIEHBI Ooiee 0HOM OomMOKU MK 6osee IByX- TpeX HEAOUYETOB B BHIKJIAIKAX,
yeprexax Wiu rpaduka, HO yJaliuics BiajgeeT o0a3aTeIbHBIMU YMEHUSIMU 10 ITPOBEPsAEMOit
TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

— JIOMYIIEHbI CYIIECTBEHHbIE OIMMOKH, TOKa3aBIIMe, YTO YYalllMiCs HE BIAJCET
00s3aTeNbHBIMU 3HAHUSAMH T10 IaHHOM TeMe B TIOJTHOU Mepe.

TecTbl

— «5» - 90-100%

— «4» - 75-80%

- «3» - 60-70%
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— «2» - 50% n menee.

O6mas kaaccupukanus omudoK

[Ipu omeHke 3HAHUI, YMEHHI U HAaBBIKOB OOYYAIOIIUXCS CIIEyeT YYUTHIBATH BCE OLIMOKHU
(rpyOble 1 HeTpyObIe) U HETOUYETHI.

['pyObIMU CUUTAIOTCS OIIMOKH:

— HE3HaHUE OMPECIICHUs] OCHOBHBIX MOHSITHIA, 3aKOHOB, TIPABUJI, OCHOBHBIX TOJIOKEHUHN
TEOpHUH, He3HAHUE (HOPMYJ, OOIICTPUHITHIX CUMBOJIOB O0003HAYEHUW BEITWYUH, €IUHUIl UX
WU3MEpEeHus;

— HE3HAaHWE HAUMEHOBAaHUM €IMHULl U3MEPEHHUS;

- HEyYMEHHUE BbIIETTUTh B OTBETE TJIaBHOE;

— HEYMEHUE IPUMEHSTH 3HAHUS, aJITOPUTMBI JJIsI PEIICHUs 3a/1a4;

- HEYMEHHE JIeJIaTh BBIBOJIBI U 0000IIECHUS;

- HEYMEHHE YUTATh U CTPOUTH IPAUKH;

- HEyMEHHE MOJIb30BaThCS MEPBOMCTOUYHUKAMHU, YIEOHUKOM U CIIPaBOYHHUKAMU;

- MOTEPsI KOPHSI HWJIM COXPAHEHHE TTOCTOPOHHETO KOPHS;

— otOpackIBaHHE 0€3 00BSICHEHUH OJTHOTO U3 HUX;

- PaBHO3HAYHbBIE UM OIUOKH;

— BBIUMCIIUTENbHBIC OIIMOKH, €CIIM OHU HE SIBJISIIOTCS OTIUCKOM;

- JIOTUYECKHUE OMIHOKH.

K HerpyObIM ommbkam cliefyeT OTHECTH:

- HETOYHOCTh  (POPMYIMPOBOK, OMpEACIICHUN, TOHITHIA, TEOpUW, BbI3BaHHAs
HETIOJTHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPESIIEMOro MOHATHS WA 3aMEHON OJIHOTO -
JIBYX U3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMHU;

— HETOYHOCTH TpaduKa;

- HEpalMOHANBHBII METOJl pelIeHMs 3aJaud WU HEJOCTaTOYHO MPOAYMAaHHBIA IIaH
OTBeTa (HapyIICHHE JIOTHKH, TIOJIMEHA OTJCIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);
— HEpaIMOHAIBHBIE METOABI PA0OOTHI CO CIIPABOYHOM U IPYrOW JTUTEPATYPOK;

- HEYMEHHUE pelliaTh 3aJja4, BBIIOIHSITD 3a/JaHusl B 00IIEM BH/IE.

Henoueramu sBistores:

— HEpaIMOHAIbHBIE MPUEMBI BEIYUCICHUHN U TPE0Opa30BaHMIA;

— HeOpeKHOE BHITIOJTHEHHE 3aMKceil, YepTekei, cxeM, rpaduKoB.

Kontpons 3YH npeanaraercs mpu npoBeeHUA MaTEMAaTUUECKUX JUKTAHTOB, IPAKTUICCKUX
paboT, camMoCTOSATENBHBIX PA0OT O0ydYaromero M KOHTPOJIUPYIOUIETO BHIA, KOHTPOIBHBIX
pabor.

Onucanne y4eOHO-METOAUYECKOT0 M MATEPHAJIbHO- TEXHHYECKOro odecnedyeHust
0o0pa3oBaTeJIbHOIO NMpeaMeTa

OcHamenue mporecca oOydeHHs MaTeMaTuke oOecrednBaeTcs OMOMMOTEYHBIM (OHIIOM,
MeYaTHBIMH TOCOOMsIMH, a TaKke HHOOPMAIMOHHO-KOMMYHHKATUBHBIMH —CPEACTBAMH,
HKpPaHHO-3BYKOBBIMU ~ IpUOOpaMM, TEXHHUYECKUMH CpeACTBaMU  OOy4eHus, y4deOHo-
MPAKTUYECKUM U Y4eOHO-1a00paTOPHBIM 000PyI0BAHUEM.

19



Y4eOHUKH, MCTI0/Ib3yeMble NIPU OPraHU3auuM y4eOHOro nmpouecca

Kaace |Ne yyeonuka B|Ilpeamernas odaactb Hpeamer ABTOpBI yUeOHUKA HN3parenncTBO
@II yueOHNKOB
5 Kiace 1.24.18.1 Marematuka u Maremaruka Mepsmsak A.T., 000
nH(pOpMATHKA ITonouckuii B.b., "U3narenbckuit
Sxup M.C./Tlox pen. LEHTP
ITogonsckoro B.E. BEHTAHA-
[PAD"
6 KIacc 1.24.1.8.2 Marematika u Marematuka Mepaznsak AT, 000
uHdopmaruka ITononckuii B.b., "N3narenbckuit
SAxup M.C./Tlox pen. LEHTP
IHomonsckoro B.E. BEHTAHA-
[PAD"
7 KIacc 1.24.26.1 Marematuka u Anrebpa Mepznsak AT, 000
nHpOpMaTHKa ITononckuii B.b., Sxup | "N3narensckuit
M.C. Tlox pex. LEHTP
IMomonsckoro B.E. BEHTAHA-
'PAD"
8 kacc 1.2.4.2.6.2 Marematuka u Aunrebpa Mepznsak AT, 000
nH(popmaTHKa ITonouckuii B.B., SIxkup | "W3narensckuit
M.C. Mlox pexn. LEHTP
ITononsckoro B.E. BEHTAHA-
I'PAD"
9 Kiacc 1.2.4.2.6.3 Maremaruka u Aurebpa Mepansik AT, 000
nHpOpMaTHKa ononckuii B.b., SAxup | "W3narensckuit
M.C. Mlox pexn. LEHTP
ITogonsckoro B.E. BEHTAHA-
I'PAD"
7 -9 124311 MaremaTuka u I'eometpus AranacsH JI.C, byry3oB | IIpocemenue."
KJIACCBI nH(pOpMaTHKA B.®., Kagomues C.b. u

ap.

Y4eOHo- MeTOnM4YecKOe M HHGOPMALIMOHHOE 0O0ecTieYMBaHM e

Jl— neMOHCTpaMOHHBIH K3eMILIsp (1 9K3., KpoMe CrieralbHO OTOBOPEHHBIX CITy4acB)
K —nonnbiit KOMIUIEKT (MCXOAS U3 peabHON HAIOJHAEMOCTH KJIacce
®— KOMIUIEKT A (POHTANBbHOM paboThl (IpUMEPHO B JBAa pa3a MEHbIIE, YeM IOJIHBINA
KOMIUIEKT, TO €CTh HE MEHee 1 3K3. Ha JIByX ydaliuxcs),
I1— xoMMIeKT, He0OXOAUMBIN JJIs1 MPAKTUYECKOM pabOoThl B IpyNnax, HACYMTHIBAIOIIUX MO

No HanmMenoBanust 00beKTOB 1 cpefcTB | Heobxomumoe [Tpumedanus
MaTepHaIbHO- TEXHUYECKOTO KOJINYECTBO
obecrieueHus
1 2 3 4
1 BUBJIMOTEYHBIN ®OH/T (KHUTOIIEYATHA S TTPOJIYKLIMS)
11 Crannapt OCHOBHOTO A
o6miero oOpa3oBaHus O Cranzmapt 1o MaTeMaTHKe, IPUMEpHEIe
MaTeMaTuKe
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1.2

[IpumepHas mporpaMmMa OCHOB- HOTO
o01ero oo6pa3zoBaHus IO MaTEMAaTHKE

IPOTPaMMBbI, ABTOPCKUE MPOrPAMMBI BXOISIT
B COCTaB 00s13aTeNILHOTO MTPOTrPAMMHO-
METOANYIECKOr0 00eCcIedeH s KabuHeTa
MaTCMaTUKHU.

1.3

YueOHuK 1o MmareMaTuke mist 5-6

KJIaCCOB

1.4

Yuebnuk 1o anrebpe mist 7-9 KiIaccoB

15

ABTOpCKas nporpamma Io Kypcy
reometpusi: YMK A.C.AnaracsHa

B 6ubnunoTeunsiii poHx BXO-
JST KOMIUICKTHI Y4€OHHUKOB,

1.6

Junakruueckue MaTepuabl 1o
MaTeMaTHKe Ui 5-6 Ki1accoB

PEKOMEHI0BaHHBIX I J0-
MTyIIEHHBIX MHUHHCTEPCTBOM
obpazoBanus U Hayku Poc-

1.7

JuaakTuuecKre Martepuabl 1Mo aiaredpe
s 7-9 kiaccoB

culickoit denepanuu.

1.8

JlugakTudecKre MaTepuaibl 1o
reoMeTpHuH Il 7-9 KiaccoB

1.9

Maremaruka. 5-6 ki1.: Metonuueckoe
nocobue mist yaurens / .M. 3ybapesa,
A.T'. MopakoBuu

1.10

3amaun Ha CMEKaNKy: Y4yeOHOoe mocoone
g 5-6

1.11

JupakTryeckue MarepHalbl 1o
anredpe [yt 7-9 xiaccos

1.12

JunakTiHaeckue MaTeprasl 1o
reoMeTpuu it 7-9 KilaccoB
3uB, b. I'. 'eomeTpus : quaakTu- 4eckue
Matepuainsl : 7 k1. / b. I'. 3us, B. M.
Metinep. - M.: I1po- cBemmenue, 2013

1.13

COOpHHK 3a/1a4 U YIPaKHEHHUH 110
Mmaremaruke 6 Kiacc: yued. mocobue s
y4aInuxcs 001eo0pa3oBaTeIbHbBIX
yupexaenuit/ B. I'. 'ambapun, U.1.
3y6apeBa. M: MHeMo31Ha

1.14.

COOpHUK KOHTPOJIBHBIX paboT 1O
anredpe s 7-9 kmaccoB Mopakosud,
A.T. Anrebpa. 7-9 xiaccel: TecTsl / A.
I'. Mopako- Buy, E. E. TynbunHckas. -

M, : Muemo3uHa, 2012

1.15

Anekcanzposa, JI. A. Anrebpa. 7-9
KJIaCChI: KOHTPOJBHBIC paboTsl / JI. A.
Anexcanzaposa ; moj pen. A. T
MopakoBuya. - M.: Maemo3uHa, 2012
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1.16

Anexcannposa, JI. A. Anrebpa. 7-9
KJIACChI: CaMOCTOsITesbHbIE paboTh / JI.
A. Anexcargposa ; mox pen. A. I.
MopakoBuya. - M.: Maemo3uHa, 2012

1.17

Anexcanzaposa, JI. A. Anrebpa. 8kmacc:
KOHTpOJIbHBIE paboTsl / JI. A.
Anexcanaposa ; mof pen. A. T
MopakoBuya. - M.: MHe- Mo3uHa, 2013

1.18

Anexcanaposa, JI. A. Anrebpa. 8 kiacc:
CaMOCTOSATENIbHBIE PAaOOTHI
/ JI. A. Anekcanaposa ; o pexa. A. I
MopakoBuya. - M.: Mue- mo3uHa, 2013

1.19

Aunexcannposa, JI. A. Anrebpa. 9
KJ1acc: KOHTpoJIbHBIE paboTsl / JI. A.
|AnexcanapoBa ; mox pel. A. I'.
MopakoBuya. - M.: Maemo3uHa, 2013

1.20

COOpHHUK KOHTPOJIBHBIX paboT 1o
reoMeTpuH Ui 7-9 KiaccoB MUIIEHKO,
T. M. I'eomerpus

1.21

Temarnueckue TecTsl : 7-9 k1. / T. M.
Mumenko, A. . bnunkos.
M.: TIpocserienue, 2013.

1.22

3BaBuu JL.U., KoHuTposabHble ¥
IPOBEPOYHBIE paboThI o
reoMeTpuu. 7-9 Kiaccel

M.: ITpoceemenue, 2013

1.23

Hayunas,HayqHO-nonyssipHas,
MCTOPHUYECKAs JINTEpaTypa

HCO6XOI[I/IMI)I JJIA TIOATOTOBKH JOKJIIAA0B,
coo0MmeHNH, pedepaToB, TBOPUCCKHUX padoOT U
IMOJDKHBI CoJlepKaThes B oHIaX OMOINOTEKH
00pa30BaTENBLHOTO YIPESIKACHHS

1.24

Aunrebpa. 7- 9 Kmacchel: METOJI, mocodue
st yaurtens / A. T'. Mopakosud. - M. :
Muemosuna, 2011 M3ydenune

1.25

N3zyyenue reoMeTpuu

B 7-9 KJ1accax: METOJl, PEKOMEH/AIIHH :
kH. 1 yautens / JI. C. AtanacsH

M. :Ilpocsemienue, 2011

IMEYATHBIE ITOCOBUA

2.1

Tabnuipel 10 MaTeMaTHKe LI 5-6
KJIaCCOB

TaOuIbI M0 MaTeMaTUKE JIOJDKHBI COJIEPKATh
TpaBuIIa JIEHCTBUH ¢ YMCIIaMU, TAOJIHIIBI
METPUYECKUX MEP, OCHOBHBIE CBEJICHUS O

2.2

TaONHIBI IO TEOMETPHUH
7-9 Kmaccel

TUIOCKUX U IPOCTPAHCTBEHHBIX
TEOMETPUYECKHUX (PUTypax, OCHOBHBIE

2.3

Tabnuner o anredpe it 7-11
KJIACCOB

MareMaTuieckue GOpMyIIbl, COOTHOIICHHS,
3aKOHBIL, Tpaduku QyHKINH.

B 1eMOHCTpaIlIOHHOM BapHaHTE JIOJDKHBI
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2.4 [opTpeTsl BBIOAIONIUXCS JesTe- JIeh pi| OBITH TIPEICTABICHBI IIOPTPETH MATEMATHKOB,
MaTeMaTHKH BKJIaJ KOTOPBIX B pa3 BUTHE MAaTEeMaTHKH
[IPECTaBIICH B CTAHIAPTE
3 NHOOPMAILIMOHHO-KOMMVYHUKATUBHBLIE CPEJICTBA
3.1 MynpTuMeauiiHbIe 00yJaromue pl| MynbTHUMeIUHHBIC
MPOrpaMMBI M JJICKTPOHHBIC YueOHBIC oOyuarolpe MporpaMMbl U DJIEKTPOHHBIC
W3JIaHKsI [I0 OCHOBHBIM pa3jenaM Kypca yueOHbIE H3/IaHHS MOTYT OBITh OPHEHTHPOBAHBI
MaTeMaTHKH HA CHCTEMY JUCTaHIIMOHHOTO OOYYeHUS,JIN00
HOCHTL IPOOJCMHO-TEMATHYCCKHIA XapakTep |
o0ecreYnBaTh
TOTIOJIHUTENIPHBIE ~ YCIIOBHSI  JUIS ~ M3YYCHUS
OTJENIbHBIX TEM M Pa3[eioB craHmapTa. B o6oux
CTydasX 3TH MOCOOWS JOJDKHBI TPEIOCTABIISATH)
TEXHUYECKYIO BO3MOYKHOCTh MOCTPOCHHUS
CHCTEMBI TEKYIIETO0 W HWTOTOBOTO KOHTPOJIs
YPOBHSI MOJrOTOBKH ydaiiuxcsi (B TOM 4HcCie, B
(hopMe TeCTOBOTO KOHTPOJIA).
3.2 DNeKTpoHHAs 0a3a JaHHBIX IS
CO3JIaHHUs TEMATHYECKUX U UTO- TOBBIX
Pa3HOYPOBHEBBIX TPEHHUPOBOYHBIX U bl
MIPOBEPOYHBIX MATECPUATIOB JUIS
opraHn3anuy PpOHTATEHON U
WHIWBHYyATEHOM paboTHI
3.3 WuctpymeHTanbHas cpeja mo Ma- HHcTpyMeHTaIbHAS Cpefia J0JDKHA MIPEICTABIATh
TEeMaTHKe c000if TPaKTUKyM (BUPTYaITbHBIH
KOMITBIOTEPHBIN KOHCTPYKTOP, MAKCHMATBHO
Pl TPUCTIOCOOIEHHBIN IS UCTIOB30BaHUS B

Y4YEeOHBIX LIEJIAX), MPpeIHa3HaYCHA IS
MOCTPOCHHSI U UCCIIEIOBAHUS TE€OMETPHUECKUX
yepTexkeH, rpaduKoB GpyHKIWH U IPOBEACHUS

YHCIIEHHBIX SKCIIEPUMEHTOB.
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3.4

Wnrepuer pecypcebr:
http://www.urokimatematiki.ru
http://www.intergu.ru
http://www.karmanform.ucoz.ru
http://www.it-n.ru
http://www.openclass.ru http://fgos-
matematic.ucoz.ru http://www.edu.ru
http://www.school.edu.ru
http://www.school- collection.edu.ru
http://www.mathvaz.ru
http://www.festival. 1september.ru

4 TEXHUYECKUE CPEJICTBA OBYUEHUA

4.1 MynbTUMEAUIHBINA KOMIIBIOTED pl| Tex. TpeboBanus: rpaduyeckas onepaloOHHAs
CHCTEMa, TIPUBOJ JUIS YTCHHS-3aIINCH KOMITAKT
JIMCKOB, ay/IMO- BHJIEO BXOJIbI/BBIXOIbI,
BO3MOXKHOCTH BbIX0a B MIHTepHET. C makeTom
MIPUKIIaIHBIX IPOTPaMM (TEKCTOBBIX, TAOJMYHBIX,
rpaguUecKrx U MPE3eHTAIMOHHBIX).

4.2 Ckanep bl
4.3 IpunTtep bl
4.4 MynpTUMEINAIPOEKTOP pil|
4.5 OxpaH (Ha ITaTHBE WM HaBeC- HOM) pil| MunuMansHble pa3mepsl 1,25x1,25 m

5 YUYEBHO-TIPAKTUYECKOE 1 YYEBHO-JIABOPATOPHOE OBOPYJIOBAHUE
51 AymuTOpHAs JOCKa C MATHUTHOM pi|

MOBEPXHOCTBIO U HAOOPOM TPH-
crocoOJIeHNH TS KPEeTUICHHST TaOIIHI
52 Jlocka MarHuTHast ¢ KOOPIMHATHOM bl
CETKOM
5.3 Komrmiekt ”HCTpyMEHTOB KIIACCHBIX: bl KommnekT npeaHazHaveH 1yist paboThl y JOCKH.
JMUHEWKa, TpaHCTIOPTUp, YroabHuK (300,
600), yroabHUK
(450, 450), mpKyIH
54 KommuiekT crepeoMeTpuyeckux Ten pil|
(meMOHCTpaIMOHHBI)
55 Kommiekt crepeoMeTpryecKkux e o
(pazmaTtovHbIif)

5.6 Habop mianumerpuyeckux Quryp )

6 CIIEIMAJIN3NPOBAHHAS YYEBHAS MEBEJIb
6.1 KomnsroTepHslii cron pi
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6.2 Illkad ceKnMOHHBIA s XpaHe- HUSA I
000pyIOBaHHS
6.3 kad ceKIMOHHBIN TSI XpaHCHUS pi|
JIUTEPATyPhl U IEMOHCTPAIHOHHOTO
000pyI0BaHUs (C OCTEKICHHOW CpeaHei
YacThIO)
6.4 CreH/1 SKCIIO3UIIMOHHBIN I
6.5 Slimmku as1st XpaHeHus: TaOJIHI Pl
6.6 Croun yuurens A
6.7 Y4eHuueckue CToJIbl IBYMECTHBIE C Pl

KOMILJICKTOM CTYJIbCB.

IlnanupyemMbie pe3yJbTaThl 00y4YeHUsS
CTaHJIapT OpPUCHTHPOBAH Ha CTAHOBJICHUC JIMYHOCTHBIX XAapPAKTCPUCTHUK BbBIITYCKHUKA
(«mopTpeT  BBIMTYCKHUKA OCHOBHOM IIKOJIBI»):

aooswull ceoul Kpaii u ceoé Omeuecmeo, 3HANOWUL PYCCKULL U POOHOU SA3bIK,
V8axicarowuli c8ol Hapoo, e2o Kyabmypy u 0yXoeHble Mpaouyull;

OocO3HalOWULl U NPUHUMAIOWUL — YEHHOCU  Yel0B8eYeCKOU  JiCU3HU,  CeMbl,
epadicoanckozo  odbwecmea,  MHO2OHAYUOHANbHO20 — POCCULICKO20 — HApOOa,
yenogeuecmaea,

AKMUBHO U 3AUHMEPECOBAHHO NOHAIOWULL MUP, OCO3HAOWUL YEeHHOCmb mpyod,
HAYKU U meopyecmaa;

YMeowUll Y4umuscs, 0CO3HAIOWUL 8ANCHOCMb 00PA3068AHUL U CAMO0OPA308aHUSA O]
HCUSHU U 0esTMENbHOCNU, CNOCOOHbIU NPUMEHAMb NOTYYeHHble SHAHUS HA NPAKMUKe;
COYUANLHO AKMUBHBIU, Y8ANCAIOWULL 3AKOH U NPABONOPA0OK, COUSMEPSAIOUWUL CEOU
NOCMYNKU C HPABCMBEHHbIMU YEHHOCMAMU, OCOZHANWUL C80U 00S3AHHOCIU Nnepeo
cemvéll, oowecmeom, Omeuecmeom;

yeadicaowull Opyeux ooetl, yMerowull 6ecmu KOHCMPYKMUBGHbLI Ouaioe, 00Cmu2ams
83AUMONOHUMAHUSL, COMPYOHUYLAMb OJi O0CIMUINCEHUS 0OWUX Pe3YTbmamos;
OCO3HAHHO BLINOHAIOWUL NPABUILA 300P0BO20

U IKONOUYECKU UenecoobpasHo2o obpasa HcU3HuU, 0e30nacHoeo Ol 4elo8ekd U
OKpYydHrcaroueli e2o cpeovl;

OpUEHMUPYIOWULICS 8 MUupe npogheccull, NOHUMAarOWull 3HavyeHue npogheccuoHaIbHoll
OesamenbHOCMU 01 4el08eKa 8 UHMmMepecax YCmoudugo2o pazeumus obujecmea u
npupoobl
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