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POrpaMM:
Marematuka. COOpHHUK pabouux mporpamMm. S5—6 KiIaccel : TocoOWMe IS  yduTenen

obmieo0pazoBarenbHbIX opranusanuii / [cocT. T. A. Bypmuctposa]. —M. : IIpocBemenue, 2016;
Anrebpa. COopHuk paboumx mporpamMm. 7—9 Kjgaccel : TocoOWe IS yduTenen

obmeo0Opa3oBarenbHbIX opranuszanmii / [coct. T. A. Bypmuctposa]. — M. : [Ipocsemenue, 2014,
I'eometpus. COopHHK paboumx mporpamMM. 7—9 Kkmaccel : TmocoOWe g yduTesnei

obmeoOpazoBarenbHBIX opranu3anuii / [cocT. T. A. Bypmuctposa]. — M. : [Ipocsemenue, 2014.
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1. «Marematuka, 5», «Matematuka, 6» H.S. Bunenkuna, B.M. JKoxosa, A.C. Uecnokosa, C.I.
[IIBapudypra (M.: MHeMO3UHa).
2. «Anrebpa, 7», «Anrebpa, 8», «Anredpa,9» F0.H. MakaperaeBa, H.I'. Munntok, K.1. Hemxkoga,
C.b. CyBoposa (M.: [Ipoceemienue).
. «["eomerpus. 7-9 knaccei» JI.C.Atanacsna. (M.: [IpocBemenue).
4. JlunakTHueckue mMarepuaisl Mo mareMaTuke s 5 kinacca / A. C. Yecnokos, K. 1. HemkoB. —
M., 2012.
5. lunakTrueckue mMatepuansl mo marematuke i 6 kimacca / A. C. YecHokos, K. M. HemkoB. —
M., 2014.
6. Anrebpa. Junaktudeckue matepuansl. 7 xiacc / JL.W.3Basuu, JI.B.Ky3uenosa, C.b.CyBoposa.-
17-e uzn. — M.: IIpocBemenue, 2013.
7. Anrebpa: Iunaktrueckue marepuaisl. 8 kmace / B.W. Xoxos, F0.H.Makapsraes, H.I'.Muntok, —
17-e uzn. - M.: Ilpocsemenue, 2013.
8. Anrebpa: Iunaktudeckue marepuaisl. 9 kinace / HO.H.Maxkaperues, H.I.Munntok, JI.b.Kpaiitnesa.
—17-e uzn. - M.: Ilpocsemenue, 2015.
9. 'eomerpus: nunaktudeckue marepuaisl: 7 kiacc / b. I'. 3us, B. M. Meiinep. — M.:
[Ipoceemenue, 2011.
10. 'eomerpust: aunakTuyeckue matepuaisl: 8 kinace / b. I'. 3us, B. M. Meiinep. — M.:
[Ipoceemenue, 2011.
11. T'eomerpust: aunakTuaeckue matepuaisl: 9 kinace / b. I'. 3uB, B. M. Meiinep. — M.:
[Ipoceemenue, 2011.

w

OO0yuenne MaTeMaTHKE B OCHOBHOM IIKOJI€ HAMIPABIICHO HA JOCTUKCHHE CICIYIOIINUX LieJIeii:

B nanpaenenuu nuunocmmnozo pazeumus:

* ¢dopMupOBaHUE TPEACTABICHUN O MaTeMaTHKe, KaK YacTH OOIIeuYeIOBEUYECKON KYIbTYpHI, O
3HAYMMOCTHA MAaTEMAaTHKH B PA3BUTHH IMBWJIM3ALIUNA U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYIbTYPhl PEUH, CIOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEPUMEHTY;,

* (GopMUPOBaHNE UHTEIUICKTYAThHONH YECTHOCTH B OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOI0JICHUIO
MBICITUTENBHBIX CTEPEOTHIIOB, BHITEKAIOMINX U3 OOBIICHHOTO OIIbITA;

* BOCMHTAaHWE KAYECTB JMYHOCTH, OOCCIICUMBAIONIMX COIMAIBHYI0 MOOUIBHOCTH, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

* (GOpMHUPOBAaHHE KAYECTB MBIIUICHUS, HEOOXOJUMBIX IS QIaNTallid B COBPEMEHHOM HH(popma-
[IMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpECa K MATEMaTHIECKOMY TBOPUYECTBY U MATEMAaTUICCKUX CIIOCOOHOCTEH;
B memanpeomemmnom nanpaenenuu:

* pa3BUTHC NPEACTABICHUNA O MaTeMaTHUKe KaK (opMe ONMHMCAHWS W METOJC IMMO3HAHUS JCHCTBH-
TEJIBHOCTH, CO3JIaHUE YCJIOBUU Ui TMPHOOPETEHHs TMEPBOHAYAIBHOTO OMbITA MaTeMaTHYECKOTO
MOJICTUPOBAHHS;



* (¢dopMupoBaHHE OOIIUX CHOCOOOB MHTEJUIEKTYaJIbHOM JEATEIbHOCTH, XapaKTEpPHBIX IS MaTe-
MaTHUKM M  SBJSIIOIIMXCS OCHOBOW IO3HABATENbHOM KyNbTYpbl, 3HAaYMMOHM I pasiauyHbIX cdep
YEJI0BEUECKOM JIeATEIbHOCTH;

B npeomemmnom nanpaenenuu:

* OBJIQJICHME MaTeMaTUYECKUMHU 3HAHUSMU U YMEHMSIMH, HEOOXOAMUMBIMHU Ui TPOJOJKEHUS
00pa30BaHus, N3yUYEHHs] CMEXHBIX JUCUUIUINH, IPUMEHEHHS B TOBCETHEBHOMN JKU3HU;

* cozanue pyHaaMeHTa JUIsl MaTeMaTHYeCKOro pa3BUTHs, HOPMUPOBAHUSI MEXaHU3MOB MBILUICHHUS,
XapaKTEePHBIX Il MAaTEMATUYECKOM 1E€ATEIILHOCTH.

Hcxons w3 oOmIMX TMONOXKEHWH KOHIICTIMM MaTeMaTH4YeCKOro 00pa3oBaHHWs, OCHOBHOH Kypc
MaTE€MAaTHKU IPU3BAH pelIaTh CIECIYIONINE 3aJa4H:

® OBIIAJCTh CUCTEMOH MAaTEMaTHYCCKHX 3HAHWW M yMEHUH, HEOOXOIUMBIX JUIsl TPUMEHEHUS B
MPAKTUYECKOU NEATEIBHOCTH, U3YYCHUN CMEKHBIX JUCLUILINH;

® CrHOCOOCTBOBAaTh HWHTEIJIEKTYyaJbHOMY pPa3BUTHIO, (OPMHUPOBATh KauecTBa, HEOOXOIUMBIE
YEJIOBEKY JIJIsl TIOJIHOIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMATUYECKON
JNEATENIbHOCTU: SCHOCTU W TOYHOCTH MBICIHM, HWHTYWULHH, JIOTUYECKOTO  MBILIICHUS,
[IPOCTPAHCTBEHHBIX MIPE/ICTABICHHM, CIOCOOHOCTH K MPEOI0JIEHUIO TPYAHOCTENH;

e (GopMHUpOBaTh MPEACTaBICHUS 00 UAESIX M METOJaX MaTeMaTHUKH KaK YHHMBEPCAIbHOTO S3bIKA
HayK{ U TEXHUKH, CPEICTBAX MOJAEIUPOBAHMS SIBJICHUH U IIPOLIECCOB;

® BOCHIHTHIBATH KYJIbTYpPy JUYHOCTH, OTHOIICHHE K MaTeMaTHKe KaK YacTH OO0IICYEeIIOBEYCCKOM
KYJIbTYpPbI, UTPAIOIIEH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH.

MecTo npeamera B y4eOHOM IJIaHe

basucHblit y4ueOHbIl (0Opa3oBaTeNbHBIN) IUIAH Ha H3yY€HHE MaTeMaTUKH B 9—9 Kiaccax
OCHOBHOI1 IIIKOJIBI OTBOJIUT D Yaca B HEJIEJIIO B TEUEHHE KaXK10T0 roja ooyuenus, scero 850 ypokos.

INNJIAHUPYEMBIE PE3VJIBTATHI U3YUEHUSA YYEBHOTI'O ITPEJIMETA

Mamemamuxa, 5 -6 kiaccol

PanvoHajbHbIe YHC/IA

Yuenuk nayuumcs:

1) moHuMaTb 0OCOOCHHOCTHU JECATUYHON CUCTEMbI CUUCIICHUS;

2) B1ageTh MOHATUSAMH, CBA3aHHBIMHU C JICJIMMOCTBIO HATYpaJIbHbIX YHCET,;

3) BeIpa)kaTh YKCIIa B OKBUBAICHTHBIX (popmax, BeIOMpas HanboJiee MOAXOISAIIYIO B 3aBHCUMOCTH OT
KOHKPETHOU CUTYyalluy;

4) cpaBHUBATh U YHOPSAAOYMBATh PALlMOHAIIBHBIE YHUCIIA;

5) BBINOJHATH BBIYMCICHUS C PAlMOHAIBHBIMU YHMCIAMM, COUETasl YCTHbIE M MUCbMEHHbIE MPUEMBI
BBIUMCJIEHUM, IPUMEHEHHUE KAJIbKYIIATOPA;

6) UCIIOJIB30BATh MOHATUS U YMEHHUS, CBSI3aHHbIE C IPONOPLUOHAIBLHOCTHIO BEIMYHMH, POLEHTAMHU B
XOJIe pEeLIeHUs] MaTeMaTHMYeCKUX 3aJad M 3a7ady W3 CMEXKHBIX IPEIMETOB, BBIIOJHATH HECIOXKHbBIE
IIPAKTUYECKHE PACUETHI.

Yuenux nonyuum 603modcHocmu:

1) NO3HaKOMUTHCS C MO3UIUOHHBIMU CUCTEMAaMM CUHUCIIEHUS! C OCHOBAHUSIMH, OTIMYHBIMU OT 10;

2) yriayOuTh U pa3BUTh IPEJICTABICHMS O HATYPAJIbHBIX YUCIaX U CBOMCTBAX JEIUMOCTH;

3) Hay4HThCS MCIOJB30BATh MPHEMBI, PAllMOHATM3UPYIOLINE BBIYMCICHHS, TPUOOPECTH TMPHUBBIYKY
KOHTPOJIMPOBATh BHIYMCIIEHUS, BBIOUPAs MOAXOASIINN AJI1 CUTYaI[H CTIOCO0.

JeiicTBUTEeIbHBIE YHCJIA
Yuenux nayyumcs:

HCIIOJIb30BAaTh HAYAJIbHBIC MTPEACTABICHUA O MHOYXKCCTBC JEHCTBUTEIbHBIX YUCE.
Yuenux noiyyum 603MOINCHOCHIb!



1) Pa3sBUTh NPEACTABICHUC O YHUCJIC U YHMCIOBLIX CUCTEMAX OT HATYPAJIbHBIX 1O I[eﬁCTBHTeHI:HBIX
YHCEIT; O POJIM BEIYMCIICHUI B YEJIOBEUECKOM MPAKTUKE;

2) pa3BHTH U YIIIyOUTh 3HAHHS O ICCSITUYHOM 3aIMCH ACHCTBUTEIBHBIX YHCell (IEPHOIUUCCKHE H
HETNepUOJUUECKUE Tpodn).

W3mepennsi, npudImKeHnsl, ONEHKH

Vuenux nayuumces:

UCIOJb30BaTh B  XOJE€ pEIICHUS 3a7ad  dJIEMEHTApHBIC IPEJCTABJICHUS, CBA3aHHBIE C
NpUOTIDKEHHBIMY 3HAYCHUSIMH BEJTMYNH.

Yuenuk nonyuum 603mMoicHOCMb:

1) TOHATH, YTO YHCIOBBIE JaHHBIC, KOTOPHIE HCIIOJNB3YIOTCS Ul XapaKTEpPUCTUKH OOBEKTOB
OKpY’KaloIIero MHUpPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO MO 3alIMCH TMPUOIMKEHHBIX
3HAUEHWH, COJEpXKAIIMXCd B WH(POPMAIMOHHBIX WCTOYHUKAX, MOXKHO CYAUTh O MOTPEITHOCTH
PUOIIMKEHNUS;

2) MOHATH, YTO MOTPEIIHOCTD PE3yIbTaTa BHIUMCICHUI JOIDKHA OBITH COM3MEPHMA C MOTPEIIHOCTHIO
MCXO/IHBIX JIaHHBIX.

Harusaaas reomerpus

Yuenux nayuumecs:

1) pacno3HaBaTh Ha uepTexkax, PHUCYHKAaX, MOJEISIX M B OKpYXaloIleM MHUpE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO MapajuleenuIesa, NpaBUWIbHOW MUpaMUBbI,
LHWIMHIpA U KOHYCA;

3) cTpouTh pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Napasliesenumnena;

4) ompenensaTh MO JMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpHI JTMHEHHBIE pa3Mephl caMoil (GUrypsl U
Ha000POT;

5) BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO Napasuieenune1a.

Yuenux nomyyum 603modcHocmby:

1) BBMUUCIATE OOBEMBI TMPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYpP, COCTABICHHBIX W3
NPSMOYTOJIbHBIX MapalieNeHIEOB;

2) yriayOuTh U pa3BUTh NPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;

3) NpUMEeHSTh NOHATHE Pa3BEPTKU AJIsl BBINOJHEHUS MPAKTUYECKUX PAcUETOB.

Anzebpa, 7 - 9 knaccol

PanyoHajabHbBIE YHCIA

Buinycknux nayuumecsi:

1) noHMMAaTh 0OCOOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHMUS,;

2) B1ageTh MOHATUSAMH, CBA3aHHBIMHU C JICIMMOCTBIO HATYpPaJIbHbIX YHCET;

3) BbIpaXkaTh YKCJia B 3KBUBAJICHTHBIX (JOpMax, BbIOMpas Hanbosee MOAXOAAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYalluy;

4) cpaBHUBATb U YIOPAA0YMBATH PALlMOHAIBHBIE YHUCIIA;

5) BBINOJHATH BBIYKUCICHUS C PAlMOHAJIBHBIMU YHMCIIAMHU, COUETasl YCTHHIE U MUCBbMEHHBIE MPUEMBI
BBIYUCIICHUH, IPUMEHSATh KAJIbKYJISATOD;

6) UCTIONIBb30BaTh MOHATUS M YMEHHUS, CBSI3aHHBIE C MTPONOPLIUOHAIIBHOCTHIO BEJIMYMH, NTPOLIEHTAMU B
XOZ€ pelleHUs] MaTeMaTHYeCKMX 3aJad M 3aJady U3 CMEXKHBIX NPEJAMETOB, BBINOJIHATh HECIIOXKHbIC
IIPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 603modcHocms:

1) M03HaKOMHTHCS C MO3UIIMOHHBIME CUCTEMAaMU CUUCIICHUS C OCHOBAaHHMSMH, OTIIMYHBIMU OT 10;

2) yrilyOUTh U Pa3BHUTh MPEICTABICHHS O HATYPAJIbHBIX YHCIIaX U CBOMCTBAX JEIUMOCTH;

3) HAy4HTHCS UCIOJB30BATh MPUEMBI, PAIIMOHAIM3UPYIOIIUE BBIYMCICHUS, TPUOOPECTH MPUBBIYKY
KOHTPOJIMPOBATH BIYMCIEHUS, BEIOMpPast MOAXOASIIUI U1 CUTyalllu CIIOCO0.

JlelicTBUTEILHBIE UKCIA



Boinycknuk Hayuumcsi:

1) ucnoap30BaTh HaYaIBHBIE MTPECTABICHHS O MHOKECTBE ACHCTBUTEILHBIX YHCEIT;

2) BIajeTh MOHSATHEM KBA/IPATHOTO KOPHS, IPUMEHSTh €TI0 B BEIYUCIICHUSX.

BoinyckHuk noiyuum 603mMoHCHOCb!

1) Pa3BUTH NPCACTABICHUC O YHCJIC W YHUCIOBBIX CHUCTCMAX OT HATypaJIbHBIX OO0 }IeﬁCTBHTeJ’ILHBIX
YHCEIT; O POJIM BHIYMCIICHUH B YEJIOBEUECKOM MPAKTUKE;

2) pa3BUTh U YrIyOWTHh 3HAHUS O JACCATHYHOW 3aIMCH JCHCTBHTEIBHBIX YUCeN (IIEPHOJUYCCKHE U
HETNEepUOJUUECKUe Ipodn).

HN3mepenus, npudInKeHus, OLeHKH

Buvinycknux nayuumcs:

UCTIOJNB30BaTh B  XOJ€ pEHICHUS 3aJad  dJIEMEHTApHBIE TIPEJCTABJICHUS, CBS3aHHBIC C
MpUOTMKEHHBIMY 3HAYCHUSIMUA BEJTUYHH.

Buvinycknux nonyuum 603modcHocms:

1) MOHSTH, YTO YHCIIOBBIC JaHHBIC, KOTOPBIC MCIIOJIB3YIOTCS I XapaKTePUCTUKUA OOBEKTOB
OKPYIKaIOMIET0 MHpA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO T10 3aIUCH MPHOIMKEHHBIX
3HAUEHUH, COACpXKAIMUXCI B WHPOPMAIMOHHBIX HCTOYHUKAX, MOXKHO CYIUTh O TMOTPEHTHOCTH
MIPUOJIMKCHHUS

2) MOHATH, YTO MOTPEIIHOCTD PE3yJbTaTa BHIYUCICHUHN JO/DKHA OBITH COM3MEPHMA C MOTPEITHOCTHIO
WCXOJIHBIX JIaHHBIX.

AsredOpanyeckne BbIpasKeHUsI

Buinycknux nayuumcsi:

1) BiIageTh MOHATHUAMH «TOXIECTBO», «TOXKICCTBEHHOE IMpeoOpa3oBaHUE», pellaTh 3aJauH,
coJiepxalie OyKBeHHbIE JaHHbIE; paboTaTh ¢ GOpMyIaMu;

2) BBIOTHATH MPEe0oOpa30oBaHMs BBIPAKEHUH, COJCPKAIIUX CTETECHU C IENbIMHA TOKa3aTeIsIMH U
KBaJ[paTHbIE KOPHH;

3) BBINOJHSATH TOXJIECTBEHHBbIE MPEOOPA30BaHMs PALMOHAIBHBIX BBIPAXKEHWN HAa OCHOBE IMPaBUI
JefcTBUI HaJl MHOTOYICHAMH U alredpandecKuMH JpoOsMu;

4) BBIIOJHATH Pa3I0KEHNE MHOTOYIEHOB HA MHOXKHUTEIH.

Buinycknux nonyuum 603modcHocms:

1) Hay4HThCS BBINOJHATH MHOTOIIArOBBIC MPEOOPA30BAHUS PAIIMOHATIBHBIX BBIPAKCHHUN, TPUMEHSS
HIMPOKUNA HAOOp CIOCOOOB U MPUEMOB;

2) IPUMEHSATh TOXKICCTBCHHBIC MTPEOOPA30BAHUS ISl PEIICHUS 3a/1a4 U3 Pa3IMYHBIX pa3zeioB Kypca
(HampuMep, AJI HAXOXKACHUS HAaMOOJIbILIEr0/HauMEHBILIET0 3HAUEHUS! BHIPAXKECHHUS).

YpaBHenus

Buinycxknux nayuumes:

1) pewmaTh OCHOBHBIE BHUJbl PALMOHAJIBHBIX YPAaBHEHHUH C OJHOW MEPEMEHHOM, CHUCTEMBI ABYX
YPaBHEHUH C IBYMs [IEPEMEHHBIMY;

2) NMOHMMAaTh ypaBHEHHME KaK BaXKHEHIIYI0 MaTeMaTHYEeCKYI0 MOJAENb Uil ONHCAHUS U W3yYeHUs
pa3zHO0Opa3HBIX PEATbHBIX CUTYAIM, peIIaTh TEKCTOBBIC 33/1a4H aJIreOpanuyecKuM METOI0M;

3) mpuMeHsATh TpaduyuecKkue MpeJCTaBICHUs [Js HCCIENOBaHHWsS YpaBHEHUH, HCCIENOBaHUS U
peuIeHusl CUCTEM YPAaBHEHUM C IBYMs [IEPEMEHHBIMH.

Buvinycknux nonyuum 603mMoicHOCMb.!

1) oBiajgeTh cHelMANbHBIME TPUEMAMH PEIICHHS YPaBHCHUH M CHCTEM YpPaBHCHUIl;, yBEpPEHHO
IOPUMEHATh anmnapaT ypaBHEHMH Ui pEUIeHHs pPa3HOOOpPa3HbIX 3aJay M3 MaTEeMaTUKH, CMEXHbIX
IIPEAMETOB, IPAKTUKU;

2) TpUMEHATh TpadUuecKue NPEICTABICHUS JAJIs MCCICIOBAHUS yPaBHCHUIA, CHCTEM ypaBHEHHIA,
coJiepKamux OyKBEeHHbIE KO DUITHCHTHI.

HepaBencrsa

BblnyCKHMK Haydumcs.:



1) IIOHUMATb W IMPUMCHATH TCPMUHOJIOTHUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHHUEM HCPAaBCHCTBA,
CBOMCTBA YMCJIOBBIX HEPABEHCTB;

2) pemaTh JUHEHHBIC HEPABEHCTBA C OJHOW TMEPEMEHHOM M WX CHCTEMBI, PEIIaTh KBaJpaTHHIC
HEPAaBEHCTBA C OMOPOIi HA rpaduYeCKUe MPEACTABICHUS;

3) NpUMEHSATH anmapaT HEPaBEHCTB JIJISl PEIICHUS 3a7a9 U3 Pa3IMYHbBIX pa3/IesioB Kypca.

Buvinycknux nonyuum 803mMo#CHOCMb HAYYUMBCA:

1) pa3HOOOpa3HbIM mpuEMaM [OKa3aTeIbCTBA HEPABEHCTB, YBEPEHHO NPUMEHAThH arapar
HCPAaBCHCTB JIsI PCHICHUA pa3H006pa3HHx MAaTCMAaTUYCCKUX 3a/lad U 3aJla4 U3 CMCXKHBIX MPCIMCTOB,
MPAKTHKY;

2) npuMeHsTh rpaduveckue NpPEACTaBICHUS I UCCICIOBaHHUS HEPAaBEHCTB, CUCTEM HEPAaBCHCTB,
coJiepKaniux OyKkBeHHbIE KO3 (OUITMECHTHI.

OcHoBHbIC NOHATHSA. UK ci10BBIE PYHKIMH

Buvinycknux nayuumcs:

1) IIOHUMAaTh MW HUCIIOJIB30BaTh (bYHKLII/IOHaJIBHBIG INOHATUA U A3BIK (TepMI/IHBI, CHUMBOJINYCCKUC
0003HaYCHHS);

2) cTpouTh rpaduku >JIeMEHTapHbIX (YHKIMNA; HMCCIEN0BATh CBOMCTBA YMCIOBBIX (YHKUIUH Ha
OCHOBE M3YUYCHHUS OBEICHUS MX TPAQHKOB;

3) moHMMaTh (YHKIMIO KaK BaXHEWIIYI0 MaTEMAaTHYECKYI0 MOJENb JJISi OMHCAHHS IPOIECCOB H
SIBIICHUI OKPYKAIOIIETO MUpa, MPUMEHATh (PYHKIIMOHAJIBHBIN SI3bIK JJII ONMHCAHUS W HCCICAOBaHUS
3aBUCUMOCTEN MEXTY (PU3MUECKUMH BETUUMHAMHU.

Bbll’lyCKHl/lK nOYHYUm 603MONCHOCMb HAYYUUNbCA.

1) mpoOBOAMTH HCCIICNIOBAHUS, CBSI3aHHBIE C W3YyYCHUEM CBOWCTB (YHKIM, B TOM YHCIE C
UCITIOJIB30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TPa(MKOB MU3YYCHHBIX (YHKIUH CTPOUTH OOJIee CIIOKHBIC
rpaduku (KyCOYHO-3a/JaHHBIC, C «BBIKOJIOTHIMID TOUYKAMU U T. I1.);

2) WCIoab30BaTh (DYHKIMOHAIbHBIC TIPEACTABICHUA W CBOMCTBA GYHKIMHA I pEIICHHS
MaTeMaTHYECKHX 33]1a4 U3 Pa3IMIHBIX pa3zesioB Kypca.

YucjaoBble MOCIEI0BATEIbLHOCTH

Buinycxknux naywumes:

1) mnoHuMaTh W UCHONB30BAaTh S3BIK MOCJIENOBATEIBHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE
0003HAYCHHS );

2) npuMeHATh (OpPMYJIbl, CBA3aHHbIE C apUPMETHYECKOW U T'e€OMETPUYECKOM MpOrpeccusiMu, M
anmnapart, c(opMHpOBaHHBIN MPU U3YyYEHUH JPYTUX pa3JesioB Kypca, K PEeIIeHUI0 3a7a4, B TOM YHUCIIE C
KOHTEKCTOM U3 PEAIbHOM KU3HU.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMbCA:

1) pemath KOMOMHUPOBAaHHBIC 33Ja4 C NMPUMEHEHHUEM (POPMYNT N-ro YieHa M CYMMBI MEPBBIX N
YJIEHOB apu(PMETHYECKON U T€OMETPUUYECKON MPOrpeccuil, MpUMEHss IPU ATOM anmnapar ypaBHEHHUH U

HEPaBEHCTB;
2) TOHMMaTh apu()METUYECKYI0O W TEOMETPUYCCKYI) MNpPOrpeccCHH Kak (YHKIUH HATYpaJbHOTO
apryMeHTa; CBA3bIBaTh apU(METHUYECKYIO NMPOrPECCHI0 C JIMHEWHBIM POCTOM, T€OMETPUUYECKYI0 — C

AKCTIOHCHIIMAIBHBIM POCTOM.
OnucarejbHasl CTATHCTHKA

Buinycknux nayuumces:

MCTIOJIB30BATh MPOCTEHININE CITOCOOBI IPEICTABICHUS M aHAJIN3a CTATUCTHYECKUX JaHHBIX.

Buinycknuk nonyuum 603modicHoCmy

npuoOpecT TepBOHAYAJBHBIM ONBIT OpraHu3alMd cOopa JAaHHBIX MPHU TPOBEICHHH OIpoca
OOIIIECTBEHHOTO MHEHMs, OCYLIECTBIATh WX aHAJIN3, NPEACTaBIATh pE3yJabTaTbl OMNpoca B BHJE
TaOJUIIBI, TUATPAMMBI.

Cﬂy‘laﬁﬂble COOBITHS H BEPOATHOCTD

BblnyCKHMK HAYy4umcsi.



HaxOJIUTh OTHOCUTEJIBHYIO YACTOTY U BEPOSTHOCTH CIIYYaltHOTO COOBITHSI.

Buinyckuux nonyuum 603moocnocms

MPUOOPECTH OMNBIT MPOBEACHUS CIIyYalHBIX O3KCIEPUMEHTOB, B TOM YHCJIE C IIOMOIIbBIO
KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS, UHTEPIIPETALNH UX PE3YJIbTATOB.

KomOunaropuka

Buinycknuk nayuumes:

pemaTh KOMOMHATOPHBIE 33/1a4H HAa HAXO0XKIEHUE YUClia 00bEKTOB UM KOMOMHAIUA.
BoinyckHuk nozyuum 03moicHOCb .

HAy4YUTHCSl HEKOTOPBIM CHEMATbHBIM TPUEMaM pelIeHus] KOMOMHATOPHBIX 33]1ady.

LTeomempus, 7 - 9 knaccol

HaruasaHas reomerpust

Buvinycknux nayuumcs:

1) pacrmo3HaBaTh Ha 4YepTEKax, PHUCYHKAX, MOJCIAX M B OKPYKAIOIEM MHUpPE IUIOCKHE U
MPOCTPAHCTBEHHBIC TEOMETPHUYECKHE (DUTYPHI,

2) pacmo3HaBaTh pa3BEPTKH KyOa, MPSAMOYTOJBHOTO NapajulefienuIea, MPaBUIbHON MHpaMUIb,
HUIMHAPA 1 KOHYCA,

3) ompenensTh MO JUHEHHBIM pa3MepaM pa3BEPTKH (UTYpHI JIMHEWHBIE pa3Mepbl camol (pUrypsl u
Hao000poT;

4) BBIYUCTATH 00BEM MPSMOYTOIBHOTO MapalieNienune/a.

Buvinycknux nonyuum 603modcHocms:

1) BbUHCIATH OOBEMBI MPOCTPAHCTBEHHBIX TEOMETPHUYCCKHX (HUTyp, COCTABICHHBIX U3
MIPSIMOYTOJIBHBIX TTapaIIICIICITUTICIIOB;

2) yriuyOuTh U pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX TE€OMETPHUYCCKUX (BUTYpax;

3) NpUMEHSITh TIOHATHE Pa3BEPTKH JJIs BBHITIOJIHCHUS TIPAKTUYECKUX PACUETOB.

I'eomeTpnueckue purypsi

Buvinycknux nayuumes:

1) monb30BaTBCS SA3BIKOM TE€OMETPHM JJIS ONUCAHMUA MPEIMETOB OKpYXKAIOIIero MHUpa U HX
B3aMHOI'0 PACHOJIOKEHUS;

2) pacro3HaBaTh W H300pa)kaTb Ha YEepTEKaX M PHUCYHKAX TIeOMETpHuYecKue (UTypbl M UX
KOH(pUrypammu;

3) HAXOUTh 3HAUCHUS JIUTMH JTMHEHHBIX 3JIEMEHTOB (PUT'yp U UX OTHOLICHHUS, TPAJYCHYIO MEpPY YIJIOB
or 0 mo 180°, mpuMeHsisl ompeaeeHus, CBOMCTBA U MPU3HAKA (PUTYP M MX DJIEMEHTOB, OTHOIICHHS
¢buryp (paBeHcTBO, 1M0100ME, CHMMETPHUH, TIOBOPOT, apaJJIeIIbHBINA EPEHOC);

4) onepupoBaTh C HA4YaJIbHBIMU MOHATHUSIMU TPUTOHOMETPHUH U BBIMOJIHATH JIEMEHTApHbBIE ONepalluu
Ha/ QYHKIUSAMU YTIIOB,;

5) pemaThs 3a7avyM Ha JI0KA3aTEIHCTBO, OMHPASICh HAa W3YYCHHBIE CBOMCTBA (UTYP W OTHOIICHHI
MEX1y HUIMU U IPUMEHSSI U3yUEHHbIE METO/IbI JOKA3aTENIbCTB;

6) pemaTb HECJIOXHBIE 3aJaud HA MOCTPOCHHE, MPUMEHSS OCHOBHBIC AJITOPUTMBI MOCTPOCHUS C
MTOMOUIBIO LIUPKYJIS U JIMHENKU;

7) pewaTh MpoCTeHIne MIAaHUMETPUYECKUE 3a]Ja41 B TPOCTPAHCTBE.

Buvinycknux nonyuum 6osmodrcHocms.

1) oByazieTh METOAMHU PEIICHUS 3314 HAa BBIYUCIICHHUS U JOKA3aTEIbCTBA: METOOM OT MPOTHBHOTO,
METOIOM MOA00HS, METOAOM Iepedopa BAPHAHTOB U METOJOM I'€OMETPUUYECKIX MECT TOYEK;

2) mpuOOpPECTH OMBIT MPUMEHCHHs aireOpanveckoro W TPUTOHOMETPHUYECKOro armmapata u ujiaci
JBUKEHUS IIPU PELIEHUH F€OMETPUUECKUX 3a7ay;

3) oBnaseTh TPAIUIMOHHOW CXEMOM peIllleHHs 3aJad Ha MOCTPOCHHE C IMOMOIIBIO IHUPKYIS H
JUHENKU: aHalln3, IOCTPOCHUE, JOKA3aTEILCTBO U UCCIIEI0BAHUE;

4) HaydUThCs pelIaTh 3aJa4d Ha MOCTPOCHHE METOJOM T€OMETPHUYECKOr0 MECTa TOYCK M METOIA0M
MoI00Ms;

5) mnpuoOpecTH ONBIT HCCIACIOBAaHHS CBOMCTB IIAHUMETPHYECKHX (GUTYp C  MTOMOIIBIO
KOMITBIOTEPHBIX ITPOrPAMM;



6) mpuoOpecTH OIBIT BBIMOJHEHUSI MPOSKTOB MO TemaM: «[eoMeTpuueckre MpeoOpa3oBaHus Ha
iockoctuy, «IloctpoeHue oTpe3koB 1o Gpopmyer.

I/I3Mepe}me reOMETPpUICCKUX BCJIHNYUH

Buinycknuk nayuumes:

1) ucmonb30BaTh CBOMCTBA W3MEPEHMs J[UIMH, IUIOMIAJAEH M yIJIOB NpU pPELICHHHM 3aJad Ha
HAaXOX/ICHHUE JJIMHBI OTPEe3Ka, JUTMHBI OKPY)KHOCTH, JJIMHBI YT OKPYKHOCTH, TPalyCHON MEpHI yIIIa;

2) BBIYMCIATH JJIMHBI JIUHEMHBIX 3JEMEHTOB (GUIYp M HMX YIJIbl, UCIONB3Ys (HOpMYINBl JITHHBI
OKPY’KHOCTH 1 JUTMHBI TYTH OKPY>KHOCTH, (POPMYJIBI TUIOMIAeH GuUryp;

3) BBIUUCIIATH IUIOMIAN TPEYrOJIbHUKOB, MPSIMOYTOJIBHUKOB, apajie]IorpaMMOB, TpanelHii, Kpyros
U CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPY>KHOCTH, JUTMHY JTYTH OKPYKHOCTH;

5) pemarts 3a1a4n Ha JTOKAa3aTENbCTBO C HMCIIOJIB30BAaHHEM (OPMYJ JIMHBI OKPYXHOCTH W JUTHHBI
IYTH OKPY>KHOCTH, (popMyi Tuomaaei puryp;

6) pemaTh MPaKTHYECKHE 33a7a9H, CBI3aHHBIE C HAXOXKICHUEM I'€OMETPUIECKUX BEIUYHH (MCTIONB3YS
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJICTBA).

Buinyckruk noayuum 03modcHOCHb.!

1) BbUHCHATH TUIOMAMU (UTYP, COCTABJICHHBIX W3 JBYX WIH 00OJiee MPIMOYTOJIbHUKOB,
napauieJIorpaMMoB, TPEYTOJIBHUKOB, KPYTa U CEKTOPa;

2) BBIYUCIATH IUIONIAJM MHOTOYTOJILHHKOB, HCIIONIb3ysS OTHOIICHHUS PABHOBEIMKOCTH H
PaBHOCOCTaBJIEHHOCTH;

3) mpuoOpEeCTH OMBIT MPUMEHEHUSI ANreOpanvyeckoro M TPUTOHOMETPHYECKOro armmaparta ¥ Uiaei
JBWDKCHUS TIPH PEIICHUH 3a71a4 Ha BBIYUCIICHNE TIJIOMAAel MHOTOYTOJTbHUKOB.

Koopaunatsi

Buinycknux nayuumcs:

1) BBIYMCIIATH IJIMHY OTpEe3Ka MO0 KOOpAWHATAM €ro KOHIIOB; BBIYMCISATH KOOPJIUHATBI CEPEIMHBI
OTpE3Ka;

2) UCIOJIb30BaTh KOOPAMHATHBIN METO JIsl U3yYEHUS] CBOMCTB MPSIMBIX U OKPY’KHOCTEH.

Buinycknux nomyuum 603mMOoiCHOCb.

1) oBnaieTh KOOPIMHATHBIM METOJOM PELICHUS 3a/1a4 Ha BBIYMCIICHUE U I0KA3aTeNIbCTBO;

2) TpuOOpECTH OMBIT WCIOJIB30BAHUS KOMITBIOTEPHBIX IPOTPaMM s aHAIW3a YacTHBIX CIIy4acB
B3aMMHOTI'O PACIOJIOKEHUS OKPYKHOCTEHN U MPAMBIX;

3) mpuOOpECTH OMBIT BHIMOJIHEHUS MPOSKTOB Ha TeMy «lIpuMeHeHue KOOpAMHATHOTO METOAA TPH
peuIeHny 3a/1a4 Ha BBIYMCIIEHUE U J0KA3aTEIbCTBOY.

BekTopsl

Buinycknux nayuumces:

1) omepupoBaTh € BEKTOpaMHU: HAXOJUTh CYMMY M pPa3HOCTb JABYX BEKTOpPOB, 3aJlaHHBIX
F€OMETPUUYECKH, HAXOAUTH BEKTOP, PAaBHBIN IIPOU3BEICHHUIO 3aJaHHOI0 BEKTOPa Ha YUCIIO;

2) HaxXOAWTh Al BEKTOPOB, 3aJaHHbIX KOOPIMHATAMU: JJIUHY BEKTOpAa, KOOPAUHATHI CYMMbI W
pPa3HOCTH ABYX M 00Jee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHUS BEKTOpAa HAa YMCJIO, MPUMEHSS IpU
HE0O0XOAMMOCTHU COYETaTeNbHbIN, IEPEMECTUTENbHBIN U pacipeeINTeNIbHbIN 3aKOHBI;

3) BBIUHCHATH CKAJISIPHOE TMPOM3BEJEHUE BEKTOPOB, HAXOAUTh YIrold MEXIy BEKTOpaMH,
YCTaHABJINBATh NEPIECHIUKYIIPHOCTD IPSIMBIX.

Buinycknux nonyuum 603moxicHOCmb.!

1) oBJaZieTh BEKTOPHBIM METOJIOM JUJISl PEIICHHS 3a/1a4 Ha BBIYMCIICHHE U J0Ka3aTeNIbCTBO;

2) TpUOOPECTH OIBIT BBINOJIHEHHS TMPOCKTOB Ha TeMmy «lIpuMeHeHWe BEKTOPHOrO MeToja IpH
PEILICHNN 3a]]a4 HA BBIYUCIICHUE U JOKA3aTEIbCTBOY.

JInuHOCTHBIE, MeTANIPEIMETHBIE U MPeJIMETHbIE Pe3yIbTAThI
OCBOEHHSI COJIep:KaHHusI Kypca



Mamemamuxa, 5-6 knaccwoi
IIporpamma mo3BONISIET 1OOMBATBHCS CIEAYIOIIMX pPE3yJIbTATOB OCBOEHHUS 00pa3oBaTEIbHOMN
IIPOTpaMMBbI OCHOBHOTO 00111eT0 00pa3oBaHus:
JUYHOCMHbLE:

1) OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYdYaloUmIMxcsi K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIMM K O0YYEHHIO U IO3HAHUIO;

2) ¢dopMupoBaHHS KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHHM M COTPYIHHYECTBE CO
CBEpCTHUKAMM, CTApUIMMU U MJIQJIIMMHU B 00pa30BaTeIbHOM, yueOHO-UCCIIEI0BATENbCKON, TBOPUECKON
U IPYTUX BUJAX J1E€ATEIbHOCTH;

3) yMeHus SICHO, TOYHO, IPaMOTHO U3J1araTb CBOU MBICIIM B YCTHOH M NMUCBMEHHOH peuyu, HOHUMATh
CMBICJI IOCTaBJICHHOM 3a7]aui, BEICTpauBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDHI;

4) mnepBOHAYANBHOIO MPEJCTABICHUSI O MaTeMaTHUecKOoW Hayke Kak cdepe ueraoBedecKoi
NEeSTENbHOCTH, 00 ATanax e€ pa3BUTUs, 0 €€ 3HAYUMOCTH JJIs1 Pa3BUTHS LIMBUIN3ALINY;

5) KpUTHMYHOCTH MBIIIICHUS, YMEHHsI paclO3HaBaTh JIOTHUECKU HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

6) KpeaTUBHOCTH MBIIUICHUS, WHUIMATUBBL, HAXOJYMBOCTH, AKTUBHOCTH IIPH pEIIECHUU
apuMeTHIECKUX 3a/1a9;

7) yMeHHs KOHTPOJIMPOBATh MPOLIECC U Pe3yabTaT yueOHOM MaTeMaTHYECKOH J1eTeNIbHOCTH;

8) dopmupoBaHus CIOCOOHOCTH K SMOILMOHAIBHOMY BOCIPHUSATHIO MATEMATUYECKHX OOBEKTOB,
3a/1a4, pEeLICHUH, PaCCYKICHUM;
mMemanpeomemuovie:

1) cmocoOHOCTH CaMOCTOSITENBHO IUIAHWPOBATh AJIBTCPHATUBHBIC ITyTH JIOCTIDKCHUS IIEIICH,
OCO3HAHHO BBIOMpaTh HamboJsee F3(h(PeKTUBHBIE CITOCOOKI pellieHUs YUeOHBIX U MTO3HABATEIBHBIX 33/1a4;

2) yMEHHMs OCYIIECTBIIATH KOHTPOJIb [0 00pa3ily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTHBBI,

3) cHocoOHOCTH aJeKBaTHO OLIEHMBATH NMPABUIBHOCTh WM OIIMOOYHOCTH BBHINOJHEHUS Y4eOHOI
3a1auu, e€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHus;

4) ymeHUs ycTaHaBIMBaTh NMPUYUHHO-CIEJACTBEHHBIE CBS3M; CTPOHUTH JIOTUYECKUE DPACCYKICHUS,
YMO3aKJIIOUEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AHAJIIOTUHN) U BBIBOJIBI,

5) yMeHus co3aBaTh, IPUMEHATH U IPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA, MOJIETH U
CXEMBI JJIsl PelIeHUs] y4eOHBIX U TI03HABATENIbHBIX 3a/1a4;

6) pa3BUTHSI CIOCOOHOCTH OPraHU30BBIBATh yUEOHOE COTPYAHUYECTBO U COBMECTHYIO AESITENbHOCTD
C Yy4YHMTEJIeM M CBEpCTHHKAMM: ONPEAETATh e, pachpeaessaTh (QYHKIUH M pPOJIM YYaCTHHUKOB,
B3aMMOJICHCTBOBATh W HAXOAWUTHh OOIIME CrIOcoObl paboThl; yMEHHUsi paboTaTh B TpPYMIE: HAXOIUTh
obIiee pemieHHe W paspemaTrb KOH(IMKTHI HAa OCHOBE COTJIACOBAHUS IMO3MIMK M yu€Ta MHTEPECOB;
cilylaTh naptHépa; GopMyIMpOBaTh, ApryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

7) bopMupoBaHus y4eOHOW U OOIIETIOIH30BATENBCKOW KOMIETCHTHOCTH B OOJIACTH MCIIOJIb30BAHHUS
nH(pOopMaMOHHO-KOMMYHHUKATMOHHBIX TexHosorui (UKT - kommereHTHOCTH);

8) mepBOHAYANIBHOTO MPEACTABICHUA 00 MAEAIX W O METOJaX MaTeMaTHKH Kak 00 YHHBEpCAJIbHOM
A3bIKE HAYKU M TEXHUKU;

9) pa3BuTHS CIOCOOHOCTH BUJIETh MAaTEMAaTUUECKYIO 3a7[auy B IPYTUX TUCIMIUIMHAX, B OKPYKAIOLIeH
KHU3HHU;

10) ymeHuss HaXOIUTh B PA3IUYHBIX HMCTOYHHKAX HHPOPMALHNIO, HEOOXOIMUMYIO IJIsI PEIICHUS
MaTeMaTUYECKUX MPo0JIeM, U MPEICTaBIATh €€ B NOHATHON (opMe; MPUHUMATh PELICHUE B YCIOBUAX
HETIOJTHOM U M30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OPMALINY;

11) ymeHuss NOHMMATh M HCIIOJIb30BaTh MAaTEMaTHUECKUE CPEICTBA HAMVIAJHOCTH (PUCYHKH,
YepTEekKH, CXEMBI U JIp.) Ul WUTIOCTPALIUH, HHTEPIIPETALIMN, apTyMEHTALUH;

12) yMeHus BBIABUIaTh TUIOTE3bI NIPH PEIIEHUM Y4EOHBIX 3a7a4 U MOHUMAHUSA HEOOXOIUMOCTH HUX
IIPOBEPKU;

13) noHUMaHUs CYIIHOCTH QJIFTOPUTMUYECKUX NPEANHCaHUuI U yMEHUs JeiCTBOBaTh B COOTBETCTBUU
C MPEI0KEHHBIM AJITOPUTMOM;

14) ymeHus caMOCTOSITENBHO CTaBUTh LI€IM, BBIOMpAaTh W CO34aBaTh AITOPUTMBI ISl PELICHUS
y4eOHBIX MaTEMAaTUYECKUX MPOOIIEM;

15) criocoOHOCTH IUIAaHUPOBATh U OCYILECTBIIATH AESATEIbHOCTh, HAIIPABICHHYIO HA pEIleHUE 3a/au
HCCIIEI0BATENICKOIO XapaKTepa;
npeomemmole.




1) ymeHus paboTarh ¢ MaTeMAaTUYECKUM TEKCTOM (CTPYKTYpUpOBaHHUE, M3BJIEUYEHHE HEOOXOIUMOI
MH(pOpPMAalLIMK), TOYHO M TPAMOTHO BBIPaXKaTb CBOM MBICIM B YCTHOW U NMHUCBMEHHOM PeyH, MPUMEHSS
MaTEMaTUYECKyI0 TEPMHUHOJOIMIO M CHUMBOJMKY, HCIOJIb30BATh pa3jIM4HbIC SA3BIKM MaTEMaTHKH
(coBecHBIN, CUMBOJHMYECKUH, rpaduyeckuil), pa3BUTUS CHOCOOHOCTH OOOCHOBBIBATH CYXKICHUS,
MIPOBOAUTH KJIaCCU(DUKAIINIO;

2) BnasieHus: 6a30BbIM MOHATUHHBIM allapaToOM: UMETh MPEACTABICHUE O YUCIIe, APOOH, MPOLIEHTAX,
00 OCHOBHBIX T€OMETPHUYECKHMX OOBEKTax (TOuKa, MpsiMas, JOMaHas, Yroj, MHOIOYTOJIbHUK,
MHOTOI'PaHHHUK, KpPYI, OKpPYXHOCTh, Imap, cdepa u mp.), (OpMHUPOBaHMUSA MPEACTABICHUH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U PA3JIMYHBIX CIIOCO0AaX UX U3yUYCHMUS,;

3) yMeHus BBINOJHATH apupMeTHUeCKue npeoOpa3oBaHusl PALlMOHATIBHBIX BBIPAKEHUH, TPUMEHSTh
UX JUId pelleHHs y4deOHBIX MaTeMaTHMUYecKMX 3aJad M 3aJad, BO3HMKAIOIUX B CMEKHBIX YUEOHBIX
IIpeIMeTax;

4) yMeHUs M0JIb30BaThCsl N3YYEHHBIMU MaTeMaTHUECKUMHU (popMyIamu;

5) 3HaHUSI OCHOBHBIX CIIOCOOOB MPE/CTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAaHHBIX; YMEHUS peliaTh
3aJa4u C MOMOIIBIO IIepedopa BceX BO3MOXKHBIX BApUAHTOB;

6) yMeHHs NPUMEHATh HW3y4YCHHbIE IOHATHUSA, PE3YJIbTaThl U METOJAbl NPH pEIIeHUH 3a1ady U3
pa3IMYHBIX pa3/eNoB Kypca, B TOM YHCIE 337a4, He CBOAALIMXCS K HEMOCPEICTBEHHOMY IPUMEHEHHIO
M3BECTHBIX AJITOPUTMOB.

Aneebpa, 1 - 9 kraccol
IIporpamma obecrieunBaeT JOCTHXKEHHE CICAYIOIIUX PEe3yJbTaTOB OCBOEHUS 00pa30BaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMsL:
JUYHOCMHbLE:

1) chopMuUpOBaHHOCTh OTBETCTBEHHOI'O OTHOIICHHUS K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH
o0yJaromuxcs K CaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALMU K OOYUEHHIO M MIO3HAHUIO,
BBIOOpY JanbHEIero oopasoBanusi Ha 6a3e OPUEHTUPOBKU B MUpPE Mpodeccii U MpodhecCHOHAIBHBIX
NPEINOYTEeHUI, 0CO3BHAHHOMY MOCTPOSHHUIO MHIMBHyalbHON 00pa30BaTeNbHON TPACKTOPHH C YUETOM
YCTOMUYUBBIX IMO3HABATEIHLHBIX HHTEPECOB;

2) cpopMHPOBAHHOCTh LIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTHUKH;

3) chopMuUpOBaHHOCT KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOILIEHMH MU COTPYIHHUYECTBE CO
CBEpPCTHUKAMM, CTAapIIMMHU WU MIIAJIIMMH, B 00pa30BaTelIbHON, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOM U APYIUX BUAX NESATEIBLHOCTH;

4) ymeH#ue SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICJIA B YCTHOH M NMHUCHhMEHHOHN peuu, MOHUMATh
CMBICJI IOCTaBJIIEHHOW 3aJ1auy, BEICTPANBATh apI'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI;

5) npezacTaBiieHHE O MaTEMAaTHUYECKOM HayKe Kak cdepe 4eIoBeuecKon AesITeNbHOCTH, 00 ATanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl Pa3BUTHS LIUBHIIU3AIUH;

6) KPUTHYHOCTH MBIIUICHUS, YMEHHE DPACIIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BBICKA3BIBAHUS,
OTJIMYATh TUIIOTE3Y OT (PaKTa;

7) KpeaTHMBHOCTh MBINUICHHUS, WHHUIHAATHBA, HAXOMYMBOCTh, AaKTHBHOCTh TPU PEIICHUU
anreOpanyecKux 3a1ay;

8) yMeHHe KOHTPOJIMPOBATH MPOIIECC M Pe3yIbTaT YIeOHOW MaTeMaTHIECKOM eI TeTbHOCTH;

9) cnocoOGHOCTh K AMOLMOHAJIBHOMY BOCIPHUATUIO MAaTeMaTHUECKUX OOBEKTOB, 3a/ad, PELICHUH,
pacCy X IeHUM.

Memanpeomemubie:

1) yMeHue caMOCTOSTENIbHO IJIAHUPOBATh aJIbTEPHATHBHBIE IYTH JOCTH)KEHUS Lesiel, OCO3HAHHO
BBIOMpaTh Hanbosee (P PEeKTUBHBIE CITOCOOBI peIIeHHs YUeOHbBIX U MO3HABATEIBHBIX 3324,

2) yMeHHE OCYLIECTBIATh KOHTPOJb IO pe3yabTaTy U IO CHOco0y JAEHCTBUS Ha YpOBHE
MIPOM3BOJILHOTO BHUMAHHUS M BHOCHTH HEOOXOAMMbIE KOPPEKTHBHI;

3) yMeHHe aJleKBaTHO OLIEHMBATh MPABUIIBHOCTh WM OMIMOOYHOCTH BBIIIOJHEHUs y4eOHOH 3aaauu,
e 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHHS;

4) oOCO3HaHHOE BJaJEHUE JIOTUYECKUMHU JACUCTBUSAMHM ONpEJENICHUs] MOHATHH, 0000meHus,
YCTAaHOBJICHUSI AHAJIOTUM, KJIacCU(UKAIMM HAa OCHOBE CaMOCTOSITEILHOTO BHIOOpAa OCHOBaHUW W
KPUTEPHEB, YCTAHOBJICHUS POJOBUIOBBIX CBSI3EH;

5) yMeHue ycCTaHaBIUBaTh NMPUYNHHO-CIICCTBCHHBIC CBSA3HM;, CTPOUTH JIOTUYECKOE PACCYXICHUE,
YMO3aKJII04eHHe (MHAYKTUBHOE, 1€JyKTUBHOE U 110 aHAJIOI'MH) U BBIBOJBI;




6) yMeHHe cO3/1aBaTh, IPUMEHATH U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEACTBA, MOJIEIHU U
CXEMBI JJIs pelIeHUs] y4eOHbIX U MIO3HABATENIbHBIX 3a/1a4;

7) yMeHHEe OpraHU30BbIBATH YUYEOHOE COTPYIHHUUYECTBO U COBMECTHYIO AESTEIBHOCTh C YUUTEIEM U
CBEPCTHHKAMHM: OTIPEAEIATh LeH, pacipeencHiue QyHKIUA U posiell y4aCTHUKOB, B3aMMOACHCTBUE U
oOmue crmocoObl paboTh; yMEHHE paboTaTh B TPYMIE: HAXOAUTH OOIIEe pEIIeHHWe W pa3peliaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS TO3MLIMH M ydu€Ta HWHTEPECOB; CIyIIaTh MapTHEPA;
(bopMynHMpoBaTh, ApryMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;

8) chopmupoBaHHOCTE Yy4eOHON W  OOIIETONH30BATENHLCKONM KOMIIETEHTHOCTH B  00JAcTH
WCIIO0JIH30BaHUS MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (MK T-koMmereHTHOCTH);

9) nmepBoHavaNbHBIE MPEACTaBICHUS 00 MIESIX M O METOJAaX MAaTeMaTUKU Kak 00 YHHBEpPCAJIbHOM
A3BbIKE HAYKU M TEXHUKHU, O CPEICTBE MOJICIIMPOBAHUS SIBIICHUH U MPOLIECCOB;

10) ymeHue BUAETH MaTeMaTHYECKYIO 3a/Jady B KOHTEKCTE NPOOJEMHOH CHUTyalliM B JPYTuX
IUCLUIUIMHAX, B OKPYKAIOILIEH KU3HM;

11) ymeHune HaxOOUTh B PA3IUYHBIX HMCTOYHHKAX HHPOPMALUIO, HEOOXOTUMYIO ISl pEIICHUS
MaTeMaTUYECKUX MPoOJIeM, U MPEICTABIATh €€ B MOHATHON (opMe; NPUHUMATh PELICHUE B YCIOBUAX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OPMALINY;

12) ymMeHne NoHMMAaTh M UCIOJIb30BATh MATEMAaTUUECKUE CPEICTBA HAIJISIIHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJI WILTIOCTPALK, HHTEPIIPETALlUU, apryMEHTAIH;

13) ymeHue BbLIBUTaTh TMIOTE3bl MPU PELICHWH YY4EOHBIX 3a7ay U MOHMMaTb HEOOXOIMMOCTh HUX
IIPOBEPKU;

14) ymeHue npUMEHATh UHAYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI PACCYXJIEHHUM, BUJETh pa3IMyHbIe
CTpaTeruy pelieHus 3a1ay;

15) noHMMaHue CYyITHOCTH aJrOPUTMHUYECKUX MPEANUCAHUN U yMEHHE AeHCTBOBATh B COOTBETCTBUU
C MPEI0KEHHBIM aJITOPUTMOM;

16) ymMeHHe caMOCTOSITEIbHO CTaBUTh LI€JIM, BBIOMPATh W CO3/4aBaTh ANTOPUTMBI I PEILIEHUS
y4eOHBIX MaTEMAaTUYECKUX NMPOOIIEM;

17) yMeHue MNJIaHUPOBAaTh M OCYIIECTBIATH JAESITEIbHOCTb, HANpPaBJICHHYIO Ha peIIeHHe 3a/ad
HCCIIEI0BATENIbCKOIO XapaKkTepa.
npeomemuule:

1) ymenne paboTaTh ¢ MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpPHPOBaHHWE, U3BJICUECHHE HEOOXOAUMOM
MH(pOpPMAaLKK), TOYHO U TPAMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOW M NHUCBMEHHOH peuu, MPUMEHS
MaTEMaTHYECKYl0 TEPMHUHOJOTHUI0O M CHMBOJIMKY, HCIOJb30BaTh pa3JIUYHbIC SI3bIKM MaTE€MaTUKU
(croBecHBIN, CUMBOJIMYECKHH, TpaduuecKuii), 000CHOBBIBATh CY)KICHU, IPOBOJIUTH KJIACCUPHUKALIHIO,
JI0Ka3bIBaTh MAaTEMaTUUYECKUE YTBEPKICHHUS;

2) BnajgeHue 0a30BbIM IOHATHWHBIM amnapaToM: HMMETh IpEACTAaBICHHE O 4HCIe, BIaJeHUe
CUMBOJIbHBIM  SI3bIKOM  anreOpbl, 3HaHUE JJIEMEHTAapHbIX (YHKIMOHAJIBHBIX 3aBUCUMOCTEH,
(dbopMHpOBaHKE NPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAIbHOM MUPE U O pa3IMYHbIX
crocobax ux n3y4eHus, 00 0COOEHHOCTSAX BBIBOJIOB U MPOTHO30B, HOCSIINX BEPOSITHOCTHBIN XapaKkTep;

3) yMeHue BBINOJIHATE anreOpanyeckue npeodpa3oBaHus pallMOHAIbHbBIX BBIPAKEHUH, IPUMEHSTh UX
JUIs pelleHusl y4eOHbIX MaTeMaTHMYeCKuMX 3aJady M 3aJady, BO3HUKAIOIIUX B CMEXKHBIX Y4E€OHBIX
IIpeIMeTax;

4) ymeHue mojb30BaThCSl MaTeMaTHUYECKUMH (OpPMYJaMU U CaMOCTOSTEIbHO COCTaBIATH (POPMYIIbI
3aBUCUMOCTEH MeX/ly BeJIMYMHAMU Ha OCHOBE 00OOIIEHHUS YaCTHBIX CIIy4yaeB U HKCIIEPUMEHTA;

5) ymeHue pemiaTh JUHEWHBbIE M KBaJpaTHbIC YPAaBHEHMsS M HEPABEHCTBA, a TAKXKE NMPHUBOIMMBIE K
HUM YypaBHEHHUS, HEPAaBEHCTBA, CHCTEMbI; NMPUMEHATh IpadUuecKue IMPeACTaBICHHUS IJS pEIICHUs U
UCCIIeIOBAaHMs YpaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHATh NOJYyYEHHbIE YMEHUS Ul PELIeHUs 3a1a4
13 MaTeMaTUKHU, CMEKHBIX IPEIMETOB, IPAKTHKHY;

6) oBiaZieHHE CUCTEMOM (YHKUMOHAIbHBIX MOHATUH, (YHKIHMOHAJIBHBIM S3BIKOM M CHMBOJIMKOM,
YMEHUE CTpPOUTh Trpaduku (QYHKIHA, OMUCHIBATH HMX CBOWCTBA, HCIOJIB30BATh (YHKIHOHAIBHO-
rpa¢puyeckue NpPEeACTaBICHUS s ONMCAaHUS M aHaIW3a MaTeMaTHYeCKUX 3ajJad M pealbHbIX
3aBHCHUMOCTECI;

7) oBaJeHHEe OCHOBHBIMH CIIOCOOAMU IMPEJCTABICHHS M aHAJIM3a CTATUCTUYECKUX JIAaHHBIX; YMEHHUE
peaTh 3aja4i Ha HaX0K/I€HUE YaCTOThI U BEPOSITHOCTH CIIy4alHBIX COOBITUH;

8) ymeHHMe NpPUMEHATh M3Y4YECHHBbIE MOHSATHSA, PE3yJbTaTbl M METOJbl INpPH pEIIeHUM 3anad U3
Pa3IMYHBIX pa3/iesioB Kypca, B TOM UKCIE 3a/1a4, HE CBOJSALIUXCA K HEMOCPEICTBEHHOMY NPUMEHEHUIO
M3BECTHBIX AITOPUTMOB.



Leomempus, 7 - 9 kraccol
[IporpamMma obecnieunBaeT NOCTIKEHUE CIEAYIOIIMX PE3YNIbTaTOB OCBOCHHS 00pa30BaTENIbHOM
MIpOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHus:

JUYHOCHbBIE:

1) dQopMupoBaHue OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaromuxcs K CaMOpPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHIO U TIO3HAHUIO,
BBIOOPY JajbHENIero oopasoBaHus Ha 0a3e OPUESHTUPOBKU B MUpPE Mpodeccuil 1 mpodecCHoOHATBHBIX
NPeINOYTeHUI, 0CO3HAHHOMY MOCTPOSHHUIO MHIMBHIyalbHON 00pa30BaTeNbHON TPACKTOPHH C YUETOM
YCTOMYMBBIX IO3HABATEIHLHBIX HHTEPECOB;

2) ¢dopMupoBaHHME LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHON MPAKTHKU;

3) ¢opmupoBaHHEe KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIEHHHM M COTPYAHHUYECTBE CO
CBEpPCTHUKAMH, CTapUIMMH ¥ MIQAIIMMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJE3HOHM, y4eOHO-
HCCIIEA0BATENIbCKOM, TBOPYECKON U IPYTUX BUJAX NEATECIBHOCTH;

4) yMeHue sICHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIH B YCTHOW M NMHUCbMEHHOU pedd, MOHUMATh
CMBICJI TOCTaBJIICHHOW 3a/1auy, BEICTPANBATh apI'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDHI;

5) KPUTHUHOCTb MBIIUICHUS, YMEHHUE DPaClO3HAaBaTh JIOTUYECKH HEKOPPEKTHbIE BBICKA3bIBAHMS,
OTJINYATh THIIOTE3Y OT (PaKTa;

6) KpeaTMBHOCTh MBIIUICHUS, WHULHUATUBY, HAXOJUYUBOCTh, AKTUBHOCTh TIPU pPELICHUU
reOMETPUUYECKHX 3a]a4;

7) yMeHHEe KOHTPOJIMPOBATH MPOLIECC U Pe3yNbTaT yueOHONH MaTeMaTHUECKOH 1eATeIbHOCTH;

8) CIOCOOHOCTh K 3MOIMOHAILHOMY BOCIPHUSTHIO MAaTEMAaTHUYECKHX OOBEKTOB, 3aJlad, PEIICHUH,
pacCyXIEHHUI;

MemanpeomemHule.

1) yMeHHe camMOCTOSTENHHO IJIAHUPOBATH ATbTEPHATHBHBIC MYTH JOCTHXKCHHUS IIeNiel, OCO3HAHHO
BBIOMpaTh Hanbosee 3 (HEeKTUBHBIE CITIOCOOBI pEIIeHHUs YUeOHBIX U MO3HABATEIbHBIX 33134,

2) yMEHHME OCYIIECTBISATh KOHTPOIb MO pe3yabTaTy U MO CHoco0y MAeMCTBHS Ha YpOBHE
MIPOU3BOJIFHOTO BHUMAHHUS M BHOCHTH HEOOXOAMMbIE KOPPEKTHBHI;

3) yMeHHe aJleKBaTHO OIICHMBATh MPABUIBLHOCTh WM OUIMOOYHOCTH BBITIOJHEHHs y4eOHOUM 3amayw,
ee 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHHUS;

4) OCO3HAHHOE BIAJCHUE JIOTUYECKMMH JIEUCTBUSMHU OIpEACNCHUS MOHATUH, 0000IIeHus,
YCTAaHOBJICHHUSI AHAJIOTUM, KJIacCU(PUKAIMK Ha OCHOBE CaMOCTOSTEIIBHOTO BBIOOpPAa OCHOBAaHHM U
KPUTEPHEB, YCTAaHOBJICHUS POJAOBUIOBBIX CBSI3EH;

5) yMmeHHe ycCTaHaBIMBAaTh MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKACHHE,
yMO3aKJIroueHue (MHAYKTUBHOE, IeAYKTHBHOE U 10 aHAJIIOTHUH) U BBIBOJIBI,

6) yMeHHe c0o3/1aBaTh, IPUMEHATh U IPE0OPa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEACTBA, MOJIECIHU U
CXEMBI JJIs pelIeHne YUeOHbIX U 03HABaTeNbHBIX 3a/1a4;

7) yMeHHE OpraHU30BBIBATH Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO NIE€SITEIbHOCTh C YUUTEIEM U
CBEpCTHHKAMM: ONPEACNATh LENH, paclpelesiaTh (PYHKIMH M POJIM YYACTHHMKOB, OOIIME CIOCOOBI
paboThl; yMeHHe paboTaTh B TPYIIE: HAXOAUThH OOlIee pelieHre U pa3peliaTh KOHQIUKTHI Ha OCHOBE
COIJIACOBAHUS MO3UIMH M yyeTa UHTEPECOB; CIyIIaTh MapTHEpa; pOpMyIupoBaTh, apryMeHTUPOBATh U
OTCTauBaTh CBOE MHEHHUE;

8) dopMupoBaHHe W pPa3BUTHE Y4eOHOW W OOIIEMOJIB30BATEIHCKON KOMIIETEHTHOCTH B OOJAcTH
UCIOJIb30BaHUs HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (KT - koMneTeHTHOCTH);

9) dbopmupoBaHue MEepBOHAYATIBHBIX MPEACTABICHUH 00 HACSIX W O METOAaX MaTEeMaTHKH Kak 00
YHUBEPCAITBLHOM S3bIKE HAYKU M TEXHUKHU, O CPEICTBE MOJICTUPOBAHUS SIBJICHHI 1 TIPOIECCOB;

10) ymeHue BUAETh MaTEMaTHYECKYIO 3a/Jady B KOHTEKCTE MPOOJIEMHOH CHUTyalluM B JPYTUX
JTUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;

11) ymeHune HaxOOUTh B PA3IWYHBIX HCTOYHHKAX HH(POPMALHUIO, HEOOXOJUMYIO IS pEIICHUS
MaTeMaTHYeCKHX MpoOJieM, U MPECTaBIATh €€ B MOHIATHON (hopMe; MPUHUMATh PEUICHHE B YCIOBUAX
HETIOJTHOM 1 M30BITOYHOM, TOUHON M BEPOATHOCTHOW MH(OPMALINH;

12) ymeHHne moHUMAaTh U UCIIOJIB30BAaTh MaTeMaTHUECKHUE CPEJICTBA HATIISAHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJI WITIOCTPAIK, HHTEPIIPETAallii, apryMEHTallIH;

13) ymMeHHe BBIIBHraTh THUIOTE3bl MPU PEIICHUM Y4EeOHBIX 3a7a4 U MOHUMATh HEOOXOIUMOCTh HUX
TIPOBEPKH;



14) ymeHue NpUMEHITh UHIYKTUBHBIE U JE€AYKTUBHBIE CIIOCOOBI pacCyXIeHUH, BUAECTh pa3IUUYHbIE
CTpaTeruy pelIeHus 3a1ay;

15) noHMMaHWEe CYIIHOCTH AJITOPUTMHYECKUX MPEANUCAaHUN U YMEHHUE JACHCTBOBATH B COOTBETCTBUH
C MPEJI0KEHHBIM AJITOPUTMOM;

16) ymeHHMe CcaMOCTOSITENIbHO CTaBUTh LENH, BHIOMPATh U CO3/1aBaTh QJTOPUTMbI JUISI PELLIECHUS
y4eOHBIX MaTeMaTHYECKUX MPoOIIeMm;

17) yMeHue IUIaHUPOBAaTh U OCYIIECTBIATH JESATEIHOCTb, HAIMPABJICHHYI0 Ha pEUICHHE 3a/ay
HCCIIEI0BATENIbCKOIO XapaKTepa;
npeomemmole.

1) oBmageHue 0a30BbIM MOHATUHHBIM amNapaToOM IO OCHOBHBIM pasjiellaM COJIepKaHMs;
Mpe/cTaBIeHNe 00 OCHOBHBIX H3ydaeMbIX TOHATUSAX (YMCIO, TeoMeTpuueckas Qurypa, BEKTOD,
KOOpJMHAThl) KaK BaXHEMIIMX MaTEMAaTUYECKUX MOJENSAX, IMO3BOJSIONIMX ONHMCHIBATH U H3ydyaTh
peasbHbIE MPOIIECCHI U SIBICHUS;

2) yMmeHue paboTaTh C TEOMETPUYECKHM TEKCTOM (aHAIM3UPOBATH, W3BJICKATh HEOOXOIUMYIO
nH(bOpMallMI0), TOYHO U TPaMOTHO BBIpaKaThb CBOM MBICIIM B YCTHOM M THCBMEHHOM peun ¢
IIPUMEHEHUEM MaTeMaTU4YE€CKOW TEPMMHOJIOTMM U CHUMBOJIMKHM, MCIIOJIb30BaTh pa3JIUYHbIE S3bIKU
MaTeMaTHKH, IPOBOJIUTH KIacCU(UKALIUY, JIOTHYECKHe 000CHOBAaHMS, J0KA3aTEIbCTBA MATEMAaTHYECKUX
YTBEPXKICHUI;

3) oBlajieHUE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYHUCIICHHI;

4) oBnazeHHE TEOMETPUYECKUM SA3BIKOM, YMEHHME MCIOJIb30BaThb €ro JJis OINUCaHUs IMPEeIMETOB
OKpPY’KaIOIlIeT0 MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUNH M M300pa3UTENbHBIX YMEHUH,
IPUOOpPETEHNE HABBIKOB F€OMETPHUUECKHUX IIOCTPOCHUI;

5) ycBoeHHE CUCTEMATHUECKUX 3HAHUN O TUIOCKHUX (UTypaxX U X CBOMCTBAX, a TaK)Ke Ha HATJISTHOM
YPOBHE — O MPOCTEHUIINX MPOCTPAHCTBEHHBIX TENAX, YMEHNUE NPUMEHSATh CUCTEMAaTUYECKUE 3HAHUS O
HUX ISl pEeLIeHHs] TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1ay;

6) yMeHHe U3MEpSATh JJIMHBI OTPE3KOB, BETUYNHBI YTJIOB, HCIIOJIB30BaTh (DOPMYIIBI IJISI HAXOXKICHHS
MEPUMETPOB, MJIOLIaIeH U 00BEMOB reOMEeTpHUECKHUX UTyp;

7) yMeHUE TMpPUMEHSTb U3yYEHHbIE IIOHATUSA, pE3yJIbTaThl, METOABI JJIS pEIIeHUs 3aaad
MPAKTHUYECKOr0 XapakTepa W 3aJad M3 CMEXKHBIX TUCIUIUIMH C MCIOJB30BAHUEM MPU HEOOXOIUMOCTH
CIPaBOYHBIX MAaTEPHAIIOB, KAJIBKYJISTOPA, KOMIIBIOTEPA.

COJEPKAHUE KYPCA

Mamemamuxa, 5-6 kiaccwl

APUOMETUKA

Harypanbubie umciaa. Hatypanmenbiii psg. Jlecatuunas cucrtema cuuciieHus. Apudmetndeckue
neicTBUsl ¢ HaTypalbHbIMU unciamu. CBoiicTBa apupmernueckux aeiictBuil. [loHsTHe 0 cTeneHHu c
HaTypaJIbHbIM TMoKazareneM. KBajgpaT u ky0 uyucia. UucrnoBble BBIpaXEHHS, 3HAYEHHE UYHCIOBOTO
BbIpaxkeHUs. [lopsnok JEHCTBUII B UMCIOBBIX BBIPAXKEHUAX, HCIOJIb30BaHUE CKOOOK. Pemenue
TEKCTOBBIX 3a7a4 apudMeTHudecKuMHu crocodamu. Jlenurenn u kpatHble. HaumGonpmmii oOmuii
JeNUTelb, HauMeHblee oo1iee kpatHoe. CBoiicTBa nenuMoctu. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10.
[IpocTeie u coctaBHble uncia. Pa3noxeHne HaTYypallbHOTO YMCia Ha MPOCThble MHOXUTENH. [lenenue ¢
OCTaTKOM.

Apoou. O6sikHOBeHHBIE apoOou. OCHOBHOE CBOWCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.
Apudmernueckue neicTBUA ¢ OOBIKHOBEHHBIMH Apo0sMu. HaxoxkaeHrne 4acTi OT LEJIO0ro | IIeJIoro 1Mo
ero vactu. Jlecaruunsie Apobu. CpaBHEHHE NECATUYHBIX JpoOel. Apudmerndyeckue IEeHUCTBUS C
IeCATUYHBIMUA JpoOsimu. [IpenctaBneHune necsITHYHONW ApoOM B BHUIE OOBIKHOBEHHOW IpoOM U
OOBIKHOBEHHON B BujAe aAecatuyHou. OtHomieHue. [Ipomopiusi; OCHOBHOE CBOWMCTBO MPOIMOPIUH.
[IpouieHTHl; HaxOXKAEHHE MNPOLEHTOB OT BEJIWYMHBI U BEJIWYMHBI IO €€ MPOLIEHTAM; BBIPAKEHUE
OTHOIIICHUS B IPOIIEHTaX. Perienne TeKCTOBBIX 3a7a4 apu)METHUECKUMHU CIIOCOOAMHU.

Pannonanbuble yncsaa. [lonoxuTensHble U OTPUIATEIBHBIC YHCIIA, MOIYIb Yncia. M3o00paxeHnne
qrcell TOYKaMU KOOPJUHATHON MPSAMOM; TeOMEeTpUYeCcKas WHTEpIIpeTalus MOAYNS unciaa. MHOXKECTBO
HENbIX Yrcesl. MHOXKECTBO palMoHaIbHBIX yucesl. CpaBHEHHE pallMOHANBHBIX Yncell. ApupMeTHIeCKre
JEHCTBUS C palloHANbHBIMU unciaamMu. CBoWCcTBa apu()METHUECKUX ICUCTBUH.



HN3mepenus, npudan:keHnsl, OlleHKH. 3aBUCUMOCTH MEXKIY BeJMYMHAMHU. EnuHUIBI M3MepeHUs
ONUHbL, naowWaou, 06véma, maccwl, gpemeru, ckopocmu. lIpumMepsl 3aBUCUMOCTEH MEXAYy BEIMUYHHAMU
CKOpocmb, 8peMsl, pAaccmosmue, NpPou3BoOUmMeIbHOCMb, 6peMs, paboma, yeHa, KOoauvecmaso,
cmoumocms u Ap. IlpencraBienuwe 3aBucuMocTedl B Buie ¢opmyn. Beruucienus mo ¢GopMyiam.
Pemenne TekCTOBBIX 33724 apu(PMETHISCKUMHU CITOCOOAMH.

OJIEMEHTLBI AJIT'EBPBI

Hcnonp3oBanue OykB 111 0003HAUCHMS YWCEN; JJIS 3alIUCH CBOWCTB apu(PMETHUECKUX JIEHCTBHIA.
bykBeHHbIe BhIpakeHUs (BBIPAKECHHS ¢ IEPEMEHHBIMH). UHCIOBOE 3HAYCHHE OYKBEHHOT'O BBIPAXKEHUSI.
VYpaBHeHue, KopeHb ypaBHeHUsA. Haxok1eHre HEM3BECTHBIX KOMIIOHEHTOB apU(METUUECKUX JICHUCTBHI.
JlekapToBbl KOOpPAMHATHl Ha IJIOCKOCTH. IlocTpoeHume TOukM 1O €€ KOOpJAMHATaM, OIpeJeTIeHUe
KOOPJMHAT TOYKH Ha TUIOCKOCTH.

OIINCATEJIbBHASI CTATUCTUKA. BEPOATHOCTb. KOMBUHATOPUKA. MHOXECTBA

[IpencraBnenue NaHHBIX B BUAE TaOmui, auarpaMM. [loHsATHEe O CilydaifHOM ONBITE U COOBITHH.
JlocToBepHOE W HEBO3MOXKHOE cOObITHsA. CpaBHEHHWE IIAaHCOB. PernieHne KOMOWHATOPHBIX 3a1a4
nepebopoM BapuaHTOB. MHOXECTBO, 3JIEeMEHT MHOXecTBa. llyctoe MHOxecTBO. [loaMHOXeECTBO.
OObenuHeHNe U TepeceuyeHue MHOXKECTB. MumocTpanusi OTHOIIEHHWH MEXIy MHOXKECTBAMH C
MIOMOMIbIO AMarpamm Jiiepa — Benna.

HATJIAJHASA TEOMETPUA

Harnsnnele mpencraBieHust o Qurypax Ha IUIOCKOCTH: NpsiMas, OTPE30K, JIyd, yroj, JIOMaHas,
MHOTOYI'OJIbHUK,  NPAaBUJIbHBI ~ MHOTOYIOJBHUK,  OKPY)XHOCTb,  KpYr.  UeTbIpEXYyrojbHUK,
HPSMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, BUbI TPEYTrOJbHUKOB. M300paskeHre reoMeTpudeckix puryp.
B3auMHOe pacnosnoxeHue AByX IPSMBIX, ABYX OKPYXXHOCTEH, IPAMON U OKPYKHOCTHU. J[JIMHA OTpe3Ka,
nomaHo#. Ilepumerp MHOroyrosnbHuka. EnuHunsl n3mepeHus UIMHBL. 3MepeHue UIMHBI OTpe3Ka,
IIOCTPOEHUE OTpe3Ka 3aJaHHOM UIMHBL YTon. Buael yrimos. I'panycHas mMepa yria. M3mepeHue u
MIOCTPOCHHUE YIJIOB C IMOMOUIBbIO TpaHcmopTupa. [loHsTHe miomanun (GUrypsl; €IMHUIBI U3MEPEHUs
wromaan. [lnomane npssMoyroibpHUKa, KBaapaTa. PaBHoBenmnkue ¢purypsl. Harmsnaeie npeacraBieHus
O MPOCTPAHCTBEHHBIX (Qurypax: KyO, mapajulieienunen, MmpusMa, nupampnaa, map, cdepa, KOHYC,
umuHap.  M3o0paxenue mnpocTpaHCTBEHHbIX  ¢uryp. Ilpumepsl cedyeHuil. MHOrorpaHHUKH,
IIPaBWJIbHbIE MHOTOTrpaHHUKU. [IprMeprl pa3BEPTOK MHOIOTPaHHMKOB, LWIMHApPAa U KoHyca. [lonsaTue
00béMa; enuHUIBI 00BEMa. OOBEM MPSIMOYTONBHOTO Tapasuienenunena, kyoa. [lonstue o paBeHCTBe
¢uryp. LlenTpanbHas, oceBas U 3epKajibHas CUMMeTpUU. M300paxkeHne CUMMETPUYHBIX QUTYP.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHNHN
Uctopuss QopmupoBaHusi MOHATUS YHCIA: HaATypalbHblE 4YHUCIA, JpoOH, HEAOCTATOYHOCTH
palMOHAIBHBIX YUCEI JUIsl FEOMETPUUECKUX U3MEPEHU, UppalMoHaIbHble ynciaa. CTapuHHBIE CUCTEMBI
3anucu uucen. podbu B Basunone, Erunte, Pume. OtkpeiTue necatuynbix apobOeil. CrapuHHbIE
cucteMsl Mep. [lecsatuunbie qpodu U MeTpudeckas cucrema mep. [losBieHue oTpuLaTeNbHBIX YUCET U
Hyns. JI. Marauukuid. JI. Diinep.

Anzebpa, 7 - 9 knaccol

APUOMETUKA

Paunonanbubie uymcia. Paciivpenune MHOXKECTBa HATypaJbHBIX YHCEN JI0 MHOMKECTBA IIEJIBIX.
MHOKeCTBa IETBbIX YHCENT 0 MHOKECTBA PAMOHAIBHBIX. PallMOHATbHOE YUCIO Kak OTHOIIeHHe m/n,
rJie m — LIeJI0€ YUCIIo, N — HaTypanbHoe. CTENeHb € LEIbIM IOKa3aTEIEM.

HeiictBuTenbHBbIE Yncaa. KBaapaTHeiili kopeHb U3 yucia. Kopens TpeTheil cTeneHu. 3anuch KOpHeu
C TIOMOIIBIO CTETICHU C IPOOHBIM MOKa3aTeIIeM.

[lonstue 00 uppanuoHagbHOM uHcie. MppanroHanbHOCTh YUCIA U HECOM3MEPUMOCTh CTOPOHBI U
JIUaroHau KBanaparta. JlecsTuaHbie MPUOIKEHUS UPPAITUOHATBHBIX YHCET.

MHOXECTBO EWCTBUTENBHBIX YHCEN; MPEICTaBICHHE JEUCTBUTENBHBIX YHUCEN OECKOHEYHBIMU
JeCATHYHBIME Tpo0sMu. CpaBHEHHE JCHCTBUTEIBHBIX YHCEI.

Koopnunataass mnpsimas. M3o0pakeHue uucen TOYKaMHU KOOpPAMHATHOM mpsMoil. YwuciaoBbie
MIPOMEXKYTKH.

N3mepenus, npudinxenns, oeHKUd. Pasmepbl 00bEKTOB OKpYKaroIero Mupa (0T 3JeMEHTapHBIX
yacTull 70 BceneHnHoil), NUTeIbHOCTh IPOLIECCOB B OKPY’KAIOIIEM MUpe. Bbienenne MHOXHUTENS —



CTCIICHU OCCATH B 3aIllMCH 4YHCJIA. HpI/I6J'II/I)KéHHO€ 3HA4YCHUEC BCIHNYMHBI, TOYHOCTH HpI/I6J'II/I)K€HI/I$I.
HpI/IKI/I,Z[Ka " OLCHKA pC3YyJIbTaTOB BBIYHCJICHUH.

AJITEBPA

AJiredpanyecKkue BbIpaskeHUsl. byKBeHHbIC BBIpaXKCHHS (BBIPaKEHUS C MEpEeMEHHBIMH). YuncaoBoe
3HaueHUuEe OYKBEHHOTO BbIpaxkeHHs. J[omycTumble 3HaueHUs MepeMeHHbIX. [lo/cTaHOBKA BBIpaKEHUN
BMeCTO nepeMeHHbIX. [IpeoOpa3zoBanne OyKBEHHBIX BBIpa)KEHUI Ha OCHOBE CBOWCTB apHU(pMETHUECKHUX
neiictBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXAECTBO.

Crenenb ¢ HaTypaJbHBIM ITOKa3aTenemM M e€ cBoWcTBa. OIHOWIEHbI MU MHOTOWIEHbl. CTEneHb
MHorouneHa. CloxeHHe, BbIUMTAHHWE, YMHOXEHME MHOTIOWIEHOB. @OpMyJbl COKpaIIEHHOTO
YMHO>KEHUS: KBaJpaT CyMMBI U KBaApaT pasHocTH. Popmyna pa3HOCTH kBajapaToB. [Ipeobpa3oBanue
LIEJIOr0 BBIPAXKEHUSI B MHOTO4JIeH. Pa3nojkeHne MHOTOYJIEHOB HAa MHOKUTEIW. MHOTOWIEHBI C OJHOMN
nepemeHHol. Kopenb MHorouneHa. KBagpaTHbIil TpEXUJieH; pa3ioKeHUE KBAJpaTHOTO TpPEXWICHA Ha
MHOXHUTEIH.

AnrebOpanyeckas n1pods. OCHOBHOE CBOWCTBO anreOpamueckoil apobu. CroxeHue, BHIYUTAHHE,
YMHOXXEHUE, JiesieHue anredpanueckux apooeit. CTeneHs ¢ 1esbIM oKa3aTeIeM U e€ CBOUCTBA.

PanmonanbHbie BEIpaKEHUS U UX MpeodpazoBanus. J(0ka3aTenbCTBO TOXKIECTB.

KBanpathele kopHu. CBoiicTBa apu(METHUYECKMX KBaJAPATHBIX KOpPHEH M HUX MNPUMEHEHHE K
MpeoOpPa30BaAHUIO YHCIOBBIX BBIPAXKEHHUHN U BHIYUCICHUSIM.

YpaBHenusi. YpaBHenue ¢ o1Ho# nepemeHHol. Kopens ypaBHeHus. CBOMCTBA UNCIOBBIX PABEHCTB.
PaBHOCHIIBHOCTBH ypaBHEHUI.

JluneitHoe ypaBHeHue. KBajpaTHOE ypaBHEeHHE: (opMylia KOPHEH KBAAPaTHOTO ypaBHEHHS. TeopeMa
Buera. Penienue ypaBHeHUH, CBOSIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IprMepsl pelieHns: ypaBHEHHI
TpeTbel n ueTBEPTON cTeneHell. Pemenue qpoOHO-pallOHaIbHBIX YPaBHEHUH.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. JIMHEHHOEe ypaBHEHUE C ABYMS NEPEMEHHBIMH, MPUMEPHI
pelIeHNs ypaBHEHU B LIEJIbIX YHCIIaX.

Cucrema ypaBHEHMI ¢ IByMs IepeMEHHbIMH. PaBHOCHIBHOCTH cucTeM. CHCTEMBI IBYX JTHMHEHHBIX
YpaBHEHHUH C IByMs IEPEMEHHBIMU; PELLICHHUE MTOCTAHOBKOM U ciokeHueM. [Ipumepsl penieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 33724 areOpandecKiuM CriocoOoM.

JlekapToBbl KOOpAMHATBHI Ha IUIOCKOCTH. ['paduyeckas HMHTEpHpeTanuss ypaBHEHUS C IBYMS
nepeMeHHbIMHU. ['paduk JMHEHHOTO ypaBHEHHS C JBYMsS TEPEMEHHBIMH; YTJIOBOH KOd(pQHIHEHT
OpsIMOM; YCJIOBHE TMAapaUIEABbHOCTH MPSIMBIX. ['paduku NPOCTEHIIUX HETUHEHHBIX ypaBHEHUIL:
napabosyia, THnepOosia, OKPY>KHOCTh. ['paduueckass HWHTEpHpeTaIsi CUCTEM YypPaBHEHUH C JABYMsI
IIEPEMEHHBIMHU.

HepaBencrBa. UncinoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHnctBo ¢ ogHOM nepemeHHol. PaBHOCHMIIBHOCTE HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOU
nepemeHHol. KBagpaTHeie HepaBeHCTBa. CHCTEMbI HEPABEHCTB C OJJHOW MEPEMEHHOM.

OYHKINN

OcHOBHbIE TOHATHUS. 3aBUCUMOCTH Mexay BenuuuHamu. Ilonarue ¢ynkuun. OO6nacTh
ompeJie/ICHUs] U MHOXKECTBO 3HadeHW (yHKiuu. CrnocoOwl 3amanust (GyHKuuu. ['paduk yHKIHM.
CaoiicTtBa QpyHKIMH, UX 0TOOpakeHue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH, OTPaXKAIOIINX
peaybHbIE MPOIIECCHI.

YucaoBble ¢QyHKkuuu. DyHKIMM, OINUCHIBAIOLIME NPSAMYI0 M OOpaTHYIO IPONOPLUOHAILHBIC
3aBUCHMOCTH, UX Ipauku U cBoiicTBa. JluneitHas Qynkuusa, e€ rpaguk u coiictBa. KBagparuunas
¢bynkuus, e€ rpaduk u cpoiictBa. CTeneHHblE (YHKIUH C HATypaJbHBIMHU TOKa3aTesIMH 2 U 3, HX
rpaduku u cBoiicTBa. ['paduku Gpynkuuii y =y ,y =X 3,y =|X|

YucaoBble MoOcCae10BATEJbLHOCTH. [loHSATHE  YHCIOBOM  TOCIENOBATENBHOCTH.  3aJaHHe
MOCIIEIOBATENIFHOCTH PEKYPPEHTHOM hopMyroi u popMyIoit N-ro uieHa.

ApudpmeTrnueckass W reoMeTpudeckas mnporpeccur. Dopmynbl N-ro WwieHa apuPMETHYeCKOH u
reOMEeTPHUECKON MPOTpeccHii, CyMMBI MIEPBHIX N-X uieHOB. M300pakeHne 4IeHOB apuMEeTHUECKON
Y TEOMETPUYECKON MPOTrpEeCCUl TOUYKaMU KOOPAUHATHOM IMIIOCKOCTU. JIMHEHHBINA U SKCITOHEHIIMATbHBII
poct. CIoXKHbIE TPOLIEHTHI.



BEPOSATHOCTb U CTATUCTHUKA

OnucareabHasi crarucTuka. [IpencraBieHue naHHBIX B BUAe Tabnui, auarpamm, TpaduKoB.
CnydaiiHass ~u3MEeHUYMBOCTh. CTaTUCTHYECKHE  XapaKTEPUCTUKH  Habopa JaHHBIX: CpeaHee
apudmernueckoe, MeauaHa, HawOoyblliee W HaWMEHbIEE 3Ha4YeHUs, pa3max. l[IpencraBieHue o
BBIOOPOYHOM HCCIIEIOBAHUH.

Cayuaiinble cOOBITHSI M BepOSATHOCTH. [loHATHE O CilydallHOM ONBITE M CIY4ailHOM COOBITHH.
YacTtora ciayyaitHOrO cOOBITHS. CTaTHUCTUYECKHM IMOIXOJ K MOHSTHIO BEPOSTHOCTH. BeposTHOCTH
MIPOTUBOMOJIOKHBIX cOOBITUH. HeszaBucumble coOBITHS. YMHOXKEHUE BeposiTHOCTeH. JlocToBepHBIE H
HEBO3MOXKHbIE cOOBITUS. PaBHOBO3MOXKHOCTH coObITHI. Kitaccuueckoe onpezenenue BeposSTHOCTH.

Kom0unaropuka. Permienne KOMOMHATOpHBIX 3adad mepedopoM BapuaHToB. KomOuHaTOpHOE
npaBuiio yMHOKeHus. [lepectaHoBKY U QakTOpUa.

JIOI'MKA 1 MHOXECTBA

TeopeTuK0O-MHOKeCTBEHHbIE TOHATHS. MHOXXECTBO, 2JIEMEHT MHOXECTBA. 3aJaHHE MHOXKECTB
NEPEYHNCICHUEM IEMEHTOB, XapaKTEepPUCTUYECKUM cBOiicTBOM. CTaHIapTHBIE 0003HAYEHHS UYUCIIOBBIX
MHOkecTB. IlycToe MHOXkecTBO U ero obosHaueHue. IlonmHoxecTBO. OOBEIUHEHHE U IIEpECEUCHUE
MHOJKECTB, Pa3HOCTb MHOKECTB.

Nnmroctpanysi OTHOIIEHU MEKAy MHOKECTBAMHU C TIOMOIIIBIO UarpaMm Dilniepa — BeHHa.

DJieMeHThI JOruKH. [ToHATHE 0O PaBHOCWIIBHOCTH, CJIE€IOBAHNUH, YIOTPEOIEHNE JIOTHYECKUX CBA30K
eciu ..., mo ..., 6 MOM U MOAbKO 6 MOM Cllydae, TOTUIECKUE CBA3KHU U, UJU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHN

Hcropus QopMHpOBaHUS TMOHATUS 4YHUCNA: HATypajbHble 4YHCIa, ApOoOH, HEAOCTATOUYHOCTh
palOHaIbHBIX YUCEIN JUIsl FEOMETPUUECKUX U3MEPEHUM, HppallnoHaIbHbIe yiciia. CTapUHHBIE CHCTEMBI
3anucu uuceln. J[poou B BaBwmione, Erunrte, Pume. OtkpbiTHe necsaTHUHBIX npoOeit. CTtapuHHBIE
cuctemsl Mep. JlecaTuunsle 1podu U MeTpuueckas cuctema mep. [losiBieHre oTpuIaTeNIbHbIX YUCET U
Hyns. JI. Marannkui. JI. Oiinep.

3apokaenue anreOpsl B Henpax apudmeTrku. An-Xopesmu. Poxxnenne OykBeHHON cumBoJWKH. I1.
®epma, ®@. Buer, P. [ekapt. Uctopus Bompoca o HaxoxaeHUu GOpMyln KOpHEH anreOpanuecKux
YpaBHEHUH, HEPa3peIIMMOCTh B paJuKaiax ypaBHEHUN creneHu, Oonbiueil yetbipéx. H. Tapranes, k.
Kappnano, H. X. A6ens, O. I'anya.

N300perenne MeTofa KOOPAWHAT, TMTO3BOJISIONIETO MEPEBOIUTh FEOMETPUIECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I[1. ®epma. [TpumMepsl pa3auuHbIX CUCTEM KOOPIWHAT HA MIOCKOCTH.

3amaya Jleonapno [Muzanckoro (PuboHayun) o kponukax, yncia Gudbonayun. 3amada o MIaXMaTHON
JOCKE.

HcTokn Teopuu BEPOATHOCTEH: CTpaxoBoe Aeno, azapTHele urpel. II. ®@epma m b. Ilackamb. SI.
bepnymu. A. H. Konmoropos.

Teomempus, 7 - 9 knaccwl

Harasnnast reomerpusi. Harnmsguele npeicTaBieHHs O NPOCTPAHCTBEHHBIX (QHrypax: KyoO,
napasuiesienunes, npu3Ma, nupaMmua, map, chepa, Konyc, nuausap. M3zobpaxeHue npocTpaHCTBEHHbBIX
¢uryp. I[Ipumeps! cedenuil. MHororpannuku. [IpaBuibHble MHOrorpaHHukH. llpumepsl pa3BEpTOk
MHOI'OTPaHHUKOB, HWIMHAPA U KOHYCA.

[onsitue 06bEMa; equHUIIBI 00BEMA. OOBEM MPAMOYTOIBHOTO TIApaUIeNIeUIeaa, Kyoa.

I'eomerpuueckne ¢urypsol. [Ipsmbie u yriael. Touka, npsmasi, WIocKoCcTb. OTpe3ok, Jyd. YTOII.
Buasl yrios. BepTukaneHble U CMEXHBIE YIibl. buccekrpuca yria.

[lapannenpHble u mnepecekaromuecs npsMble. [leprnieHnukynspHbele mnpsimble. TeopeMbl 0O
NapajUIeIbHOCTH M NEPHEHAUKYISIPHOCTH MpsMbIX. lleprneHaukynsp W HakKJIOHHas K MPSIMOH.
CepeanHHBIN NEPIEHAUKYISP K OTPE3KY.

I'eomerprueckoe mMecto Touek. CBOICTBa OMCCEKTPHCHI yIila M CEPEIUHHOTO NEPHEHIUKYIIpa K
OTpE3KY.

TpeyronbHuk. Beicota, MequaHna, OuccekTpuca, CpeHss JUHUS TpeyrojpHUKa. PaBHOOEIpeHHbIE U
PaBHOCTOPOHHHUE TPEYrOJIbHUKH, CBOWCTBA M MPHU3HAKH PAaBHOOEIPEHHOro TpeyrojibHuka. [Ipu3Haku
paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroibHHKa. COOTHOIIEHHUS MEXIY CTOPOHAMU U YyIilaMu
TPEYroJIbHUKA.



Cymma yrjnoB TpeyrojibHuka. Bnemnwue yribl TpeyroiapHuka. Teopema @aneca. IlogoGue
TpeyroiabHuKoB. [IpusHaku momodus tpeyronbHukoB. Teopema Iludaropa. CuHyc, KOCUHYC, TaHTEHC,
KOTAHTE€HC OCTPOro yrila MpsiMOYroJIbHOTO TpeyrojbHuKa U yriaoB ot 0 1o 180°; npuBeneHue Kk ocTpomy
yriy. Pemienwe mnpsAMOYroiabHbIX TPEeYroJbHUKOB. (OCHOBHOE TPUTOHOMETPUUYECKOE TOXJIECTBO.
@opMyIbl, CBS3bIBAIOIIME CHUHYC, KOCHHYC, TAHI'€HC, KOTAHTE€HC OJIHOTO W TOro e yria. Pemienue
TPEYTOJILHUKOB: TEOpEMa KOCUHYCOB U Te€OpeMa CUHYCOB. 3aMe4aTelIbHbIE TOUKH TPEYTOJIbHUKA.

UYetsipéxyronpauk. [lapannenorpamm, ero cBoicTBa u npu3Haku. [IpsiMOyroibHUK, KBajapaT, poMo,
MX CBOICTBa U Npu3HaKu. Tpaneuus, CpeaHsist TUHUS TPATCIIH.

MHoroyroiasHuk. Beinyknbsle MHOroyronbHukd. Cymma YIJIOB BBIIYKJIOTO MHOI'OYTOJIBHHUKA.
[IpaBuIbHBIE MHOTOYTOJIBHUKHU.

OxkpyxHocte u kpyr. Jlyra, xopma. Cekrtop, cermeHT. LleHTpajibHBIA YroJi, BIHUCAHHBINA Yo,
BEJIMYMHA BIIMCAHHOI'O yIiia. B3auMHOE pacmoioKeHHEe NPSIMOM U OKPYKHOCTH, ABYX OKPYKHOCTEM.
KacaTtenbHast u cexymas K OKpYKHOCTH, UX CBOMCTBA. BrucaHHble M ONKMCAHHBIE MHOTOYI'OJIBHHUKH.
OKpy>XHOCTb, BIMICaHHAsl B TPEYTOJIbHUK, U OKPYKHOCTb, ONMCAHHAS OKOJIO TPEYroJibHUKa. BriricanHbie
1 OTMIMCaHHBIE OKPY>KHOCTHU MTPABUIILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeodpazoBanus. [lorstre o paBeHcTBe Guryp. [loHITHE O IBUKEHUH: OCEBas U
LEHTpaJbHasi CAMMETPHUH, MapaiebHbIN nepeHoc, moBopoT. [louarue o mogobuu Gpuryp u romoTeTuu.

[TocTpoenus ¢ moMoINIbIO HUPKYJs U TUHEHKH. OCHOBHBIC 33/1a4M Ha MOCTPOCHUE: JACICHUE OTpe3Ka
MIOM0JIaM; TOCTPOEHUE YIJIa, PABHOIO JAHHOMY; IIOCTPOCHHME TpPEYroJbHUKA IO TPEM CTOPOHAM;
IIOCTPOCHHUE MEPNEHAMKYISIpa K IMPSMOM; NMOCTPOEHHE OUCCEKTPHUCHI yria; JeJlEeHHE OTpe3Ka Ha N
pPaBHBIX YacTe.

Pemenne 3amad Ha BBIUMCIIEHHWE, JOKA3aTEIbCTBO M IIOCTPOCHHE C MCIOJIB30BAHMEM CBOWCTB
M3YYEHHBIX QUryp.

HN3Mepenue reoMerpuvyecKkux BeJUYHH. J[inHA oTpe3ka. PaccrosHWE OT TOYKM [0 MPSIMOM.
PaccrosiHne Mex 1y napasuieIbHbIMU PSIMBIMHU.

[lepumeTp MHOTOYTrOJIbHUKA.

JInvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TYTU OKPY>KHOCTH.

I'panycHast mepa yria, COOTBETCTBHE MEXKIY BEJIWYMHOW IEHTPATBHOTO yria W JJIWHOW JYyrU
OKPY>KHOCTH.

[Tonsitne tomaau miockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenuKue Gurypsl. [Lmomans
npsMoyrosibHuka. [Imomanu  mapamnenorpamma,  TpeyrojbHukKa W Tpaneuuu. [lnomans
MHOroyrojpHuka. [Inomane kpyra u miomanas cekropa. COOTHOIIEHHE MEXIY IUIOMIAAsIMU TOT0OHBIX
dburyp.

Pemrenue 3a1a4 Ha BBIYHCIICHHUE U IOKA3aTEIbCTBO C UCTIOIB30BAHNEM H3YYCHHBIX (POPMYIL

Koopmuuatel. YpaBuenue npsimoii. Koopaunartsl cepenunbl orpe3ka. opmyna pacCTOSHUS MEXKIY
JBYMSI TOUKaMU TUIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

BekTopbl. [InuHa (Monyns) BekTopa. PaBeHcTBO BekTopoB. KomnmmHeapHbie BekTopbl. KoopauHaTsl
BEKTOpa. YMHOXKEHHE BEKTOpa Ha YHCIO0, CyMMa BEKTOpPOB, pa3JIO)KEHUE BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

TeopeTuKO-MHOKECTBEHHbIE MOHATHA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJjaHWE MHOXKECTB
MEPEUMCIICHHEM DJIEMEHTOB, XapaKTepUCTHUYECKHM cBoicTBOM. [loamuHOkecTBo. OOBbeaMHEHUE U
[IEPECEYEHUE MHOKECTB.

JueMeHTHI JOruku. Onpenenenre. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. JlOKa3aTenbCTBO OT
npotuBHOro. TeopeMa, oOpatHas ganHou. [Ipumep u KOHTpIIpUMED.

[ToHsiTHE O PAaBHOCWIIBHOCTH, CJIEJOBAHUH, YIOTPEOICHUE JTOTHYECKUX CBSI30K €ClU ..., MO ..., 8 MOM
U MOABKO 8 MOM cllyyae, JIOTUYECKUE CBA3KU U, UTU.

I'eomeTpuss B ucropuveckom pazsutuu. Ot 3emiemepusi k reo merpun. [Iudarop u ero mkona.
@anec. Apxumen. [loctpoenue npaBUIBHBIX MHOTOYroJIbHUKOB. Tpucekuus yria. KanpaTtypa kpyra.
VYnBoenne kyba. Hcropus umcma m. 3omoroe ceuenue. «Hauwama» Esxmmpma. JI. Dimep. H. H.
Jlo6aueBckuii. icTopus maToro mocryJsara.

N300peTenne MeToZa KOOPAWHAT, TMTO3BOJIIONIETO MEPEBOIUTh F€OMETPUUIECKHE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. @epma. [Ipumepsl pa3audHbIX CUCTEM KOOPIWHAT Ha MJIOCKOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJacc

MartemaTtuka (5 4 B HE/IeIHO)

Ne HasBaHue TeMbl Kom-Bo Kon-Bo Konnuectso
/o 4acoB B 4acoB B KOHTPOJIb-
NpUMEpHOH | paboueit HBIX paboT
IporpamMMme | mporpaMmme
1. | IloBTOpenue kypca maremMatuku 1-4 Kiaccos. - 5 1
2. | HarypanbHble uncia v IIKaJbl . 15 15 1
3. | CroxeHue ¥ BBIUUTAHUE HATYPAIbHBIX YUCEIL. 21 21 2
4. | YMHOXEHHE U JIeJICHUE HATypaJIbHBIX YUCEL. 27 24 2
5. | Ilmomanu 1 06bEMBIL. 12 12 1
6. | OOBIKHOBEHHBIC TIPOOH. 23 23 2
7. | decstuunsie qpodu. CnoxkeHHe U BHIYUTAaHUE 13 14 1
JECATUYHBIX Ipo0eil.
8. | YMHOXeHHe U fAesIeHHe JeCITUYHbIX ApoOeil. 26 26 2
9. | MHCcTpyMEHTSHI ISl BBIUMCIIEHUN U U3MEPEHUi. 17 17 2
10. | [loBTOpenwue. 16 13 1
Hroro 170 170 15

Omauuumenvhbie 0codeHHoCmU paboueti nNpocpaMMbL O CPABHEHUIO C NPUMEPHOU.

KOJIMYECTBO YacCOB B pa60qel71 mnporpaMme HM3MCEHCHO B CBsA3HM C BBIJCJICHUECM YaCOB Ha BBOJHOC

MIOBTOPEHHE U TPaPUKOM KaHUKYIL.

6 Kiacc

MaremaTtuka (5 4 B HEJEIIO)




Ne Ha3zanue Tembl Koin-Bo Komn-Bo KomuuaecTBo
/T 94acoB B 4acoB B KOHTPOJIb-
NpUMEPHOH | paboueit HBIX paboT
nporpaMMe | mporpamme
1. | IloBTOpeHue Kypca MaTeMaTUKu S Kiacca. - 5 1
2. | JlemuMoCTb Yuce. 20 20 1
3. | CaoxeHue u BEIUMTaHUE APOOEH ¢ pasHBIMU 22 22 2
3HaAMEHATEIISIMU.
4, | YMHOXeEHHE U JleJIeHre OOBIKHOBEHHBIX 32 32 3
Ipobeil.
5. | OTHOLIEHUS U NPONOPIIHH. 19 19 2
6. | [MosoxwuTenpHBIC U OTPHUIIATEILHBIC YHCIIA. 13 13 1
7. | CnoxxeHue ¥ BBIYUTAHHUE TOJIOKUTEIBHBIX U 11 11 1
OTPULIATEIBLHBIX YUCEI.
8. | YMHOXCHHE H JICTICHUE TTOJIOKUTEIBHBIX 1 12 12 1
OTPUIATEILHBIX YHCE.
9. | Pemenue ypaBHCHHI. 15 15 2
10. | KoopauHaThl Ha TIJIOCKOCTH. 13 13 1
8. | IloBTOpenue. 13 8 1
HToro 170 170 16

Omauuumenvhvie 0cobeHHOCU paboyetli npocpPaAMMbL O CPABHEHUIO C NPUMEPHOU.

KOJINYCCTBO 4YaCOB B pa6oqel71 nporpaMmmMe HU3MCHCHO B CBA3M C BBIACJICHHEM YaCOB Ha BBOAHOC

[IOBTOPEHHUE.

7 KJ1acc

Aareopa (5 u B Henmemo B 1 ueTBepTH, 3 4 B HEIENO Bo 2 — 4 ueTBepTsX, Bcero 120 u)

Ne Kon-Bo Kon-Bo Konnuectso
n/m Ha3zBanue tembl 9acoB B 9acoB B KOHTPOJIb-
MpUMepHOH | paboueit HBIX paboT
nporpaMMe | mporpamme
1. | [loBTOpEeHHE Kypca MaTeEMaTUKH 5-6 KIIacCOB. 2 -
2. | BelpakeHus, TOKIECTBa, YpaBHEHHUSI. 24 24 3
3. DYHKITUN. 14 14 1
4. | CreneHb ¢ HaTypaJbHbIM IOKA3aTEJIEM. 15 15 1
5. | MHorouseHsl. 20 20 2
6. | @opMyIbl COKPALICHHOTO YMHO)KEHHUSI. 20 18 2
7. | Cucrtembl IMHEHHBIX YpaBHEHUII. 17 17 1
8. | IloBropenue. 10 10 1
Hroro 120 120 11

OmauyumenvHvle 0COOeHHOCU paboyell NPOSPAMMbL O CPABHEHUIO C NPUMEPHOIL.

KOJIMYECTBO 4YaCOB B pa60qel71 nporpaMme HU3MCHCHO B CBA3M C BBIACIICHHCM YaCOB Ha BBOAHOC

MOBTOPEHHE U IpapuKkoM KaHHUKYI.

I'eomerpus (2 yaca B Henemto co Il yerBeptu, Bcero — 50 yacoB)

Kon-Bo Kon-Bo
KomngectBo
No HazBanue Tembl 4acoB B 9acoB B
. . KOHTPOJIb-
/o IpUMEpHOIl | paboueit
HBIX paboT
nporpaMMe | mporpamme
1. HavanpHble reOMETpUUECKUE CBECHUS. 7 7 1
2. | TpeyroapbHHUKH. 14 14 1
3. | [lapannenbHbie MpsMBIC. 9 9 1
4 CooTHoIIEHNE MEXy CTOPOHAMU U yIiiaMu 16 16 2
" | TpeyroJpHUKA .




5. | [loBropenue. Pemenue 3anau. 4 4 -
HTroro: 50 50 5
8 kJacc
Adareopa (3 u B HeeIIO)
Ne Kou-Bo Kon-Bo
KomnuectBo
/n 94acoB B 94acoB B
Hazpanue Tembl . . KOHTPOJIb-
NpUMEpHOH | paboueit
HBIX paboT
nporpaMme | mporpaMmme
1. | IloBTOpeHue. - 2 -
1. | PanmonanbHble 1poOwu. 23 23 2
2. | KBagpatHble KOpHHU. 19 19 2
3. | KBagpatHblie ypaBHEHUSI. 21 21 2
4. | HepaBeHcTBa. 20 20 2
5. | Crenessb ¢ 1e7bIM TIOKa3aTeaeM. DIeMEHThI 11 11 1
CTaTHCTHUKH.

6. | IToBropenwue. 8 6 1
Hroro 102 102 10

Omauyumenvhvie 0COOEHHOCMU pa6oued npozpammsl no CpasHeHuro ¢ npumepnoﬁ:

KOJIM4YECTBO 4YacCOB B pa6oqel71 mnmporpaMme€ H3MEHCHO B CBA3HM C BBIACJICHUEM YaCOB Ha BBOJHOC

MTOBTOPEHHE.
I'eomerpuss (2 4 B HeaEIIO)
No Kon-Bo Kon-Bo
KonuuectBo
/T 4acoB B 4acoB B
HasBanue Tembl . . KOHTPOJIb-
NpUMEPHOH | paboueit
HBIX paboT
porpaMMe | Tporpamme
1. - 2 -
2. | YeThIpexXyroiabHUKH. 14 14 1
3. | ITnomans. 14 14 1
4, | [TogoOHBIE TPEYTOIBLHUKH. 19 19 2
5. | OKpyXHOCTb. 17 16 1
6. | IloBTopenue. Pemenue 3anad. 4 3 -
Hroro 68 68 5

Omnuuumenvhvle 0cobeHHOCMU paboyell npopammyl NO CPAGHEHUIO C NPUMEPHOIL:
KOJIMYECTBO YacoB B paboyeil mporpaMMe H3MEHEHO B CBS3M C BBIJEJICHHEM YacoOB Ha BBOJHOE
IIOBTOPEHHUE.

9 xacc
Aareopa (3 4 B Heneuno)
Ne Kon-Bo Kon-Bo
KomunuectBo
n/m 4acoB B 4acoB B
HasBanue tembl . . KOHTPOJIb-
npUMepHOil | paboueit
HBIX paboT
nporpaMme | mporpaMme
1. | KBagpartuunas GyHKIHS. 22 22 2
2. YPaBHeHI/IﬂUI/I HEpaBEeHCTBA C OTHOM 14 14 1
epEMEHHOM.
3. | YpaBHEHUs 1 HEPABEHCTBA C ABYMSI 17 17 1
epEMEHHBIMH.
4. | Apudmernyeckas U reoMeTpudecKas 15 15 5
IIPOTPECCHSI.
5. | DneMeHTbl KOMOMHATOPUKU U TEOPHH 13 13 1
BEpPOSITHOCTEM.
6. | IMoBTOpeHue. 21 21 1




‘ ‘ Hroro ‘ 102 102 8
Ieomerpusi (2 4 B Henelno)
No Kon-Bo Kon-Bo
/T 4acoB B 4acoB B Kommsectso
HaszBanue Tembl . - KOHTPOJIb-
NpUMEPHOH | paboueit HbIX paboT
porpaMMe | Tporpamme
1. | BBogHOE ITOBTOPCHHE. - 2 -
2. | Bekropsi. 8 8 -
3. | Merox koopauHarT. 10 10 1
4. | COoOTHOLICHHS MEXy CTOPOHAMH U yTriIaMHu
TpeyroybHUKa. CKaIsIpHOE TPOU3BEICHHE 11 11 1
BEKTOPOB.
5. | JlnuHa OKPYKHOCTH M IUIOIIAb Kpyra. 12 11 1
6. | JBmwxeHus. 8 7 1
7. | HauanbHbIe CBEICHUS U3 CTEPEOMETPHUH. 8 8 -
8. | O6 akcromax TUIAaHUMETPHH. 2 2 -
9. | IloBropenue. Pemenue 3a1au. 9 9 -
Hroro 68 68 4

OmauuumenvHuvle 0ocobenHocmu paboueli Npocpammbl N0 CPABHEHUIO C NPUMEDPHOU.

KOJIMYECTBO YaCOB B pa60qel71 nporpaMme HU3MEHCHO B CBsA3UM C BBIJACJICHUECM YaCOB Ha BBOJHOC

MIOBTOPEHHE.




