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IosicHUTE/JIBLHAA 3aIIMCKA

PaGouas nporpamma o matemaTuke pa3paboTaHa Ha OCHOBE:

- @enepallbHOTO  TOCYAAPCTBEHHOIO0  00pa30BaTENbHOIO  CTaHAapTa
OCHOBHOT'O 00111ero 00pa3oBaHusl, YTBEPKACHHOro MpukazoM MunHobpHayku PO
or 17.12.2010r. Nel897 (B pen. [Jpukaza MwunoOpnayku P® ot 29.12.2014
Neo1644; Tlpukaza Munoopaayku P® 31.12.2015 Nel1577 «O BHeceHUU U3MEHEHU M
B ®I'OC OO00»);

- IlpumepHoii o00pa3oBaTelbHOM MPOrpPaMMbl  OCHOBHOTO  OOUIETO
obOpazoBanus (B pen. ot 28.10.2015 1.)

- OcHoOBHOM 00pa3oBaTeIbHOM  MPOTPaMMBI  OCHOBHOTO  OOIIEro
obpazoBanus '6OY COII c. by3aeBka;

- Yuebnoro miana 'BOY COIII c.by3aeBka;

- Marematuka : pabouue nporpammsl : 5—11 knaccsl /A. I'. Mep3nsik, B. b.
[Honounckuii, M. C. Axup, E. B. Byuiko. — M. : Benrana-I'pad, 2017.

[IporpaMmma 1Mo maTeMaTHKe COCTaBil€Ha Ha OCHOBe MDyHIaMEHTaIbHOTO
a5pa cojepxaHusi oOmiero odpasoBaHus, TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIEro 00pa3oBaHusl, MPEACTABICHHbBIX
B (peepaibHOM TrOCyIapCTBEHHOM CTaHJIapTe OCHOBHOI'O OO0IIEro oOpa3oBaHMs C
y4€TOM NPEEMCTBEHHOCTH ¢ lIpumepHbIMEH mnporpaMmMaMu JJisi Ha4dajJbHOIO
oOmero oOpa3oBaHuss 1O MareMatuke. B Hel Takke  y4YUTHIBAIOTCS
JOMHUHHPYIOUIUE UAeu W mnonoxeHus llporpammbl pazButus U (HopMUpOBaHUS
YHUBEPCAJIbHBIX YYEOHBIX JAEHCTBUN UIsi OCHOBHOrO oOI1Iero o6pa3oBaHus,
KOTOpbIE oOecrieynBalOT  (OPMHUPOBAHME  POCCUUCKOW  TpakIaHCKOM
UJCHTUYHOCTH, KOMMYHHUKATHBHBIX KAaueCTB JIMYHOCTH, M CIIOCOOCTBYIOT
(bOpMHUPOBAHUIO KITIOYEBON KOMIETEHIIUU — YMEHUIO YUUMbCAL.

Kypc wmarematuku 5-9 KJIaccoB  sBisieTcss  (pyHAAMEHTOM  JJis
MaTeMaTUYecKOro oOpa30BaHUS U PA3BUTHUS IIKOJIBHUKOB, JOMHHHUPYIOLIEH
byHKUMEH TpU ero M3y4eHHH B 3TOM BO3pacTe SIBISETCS MHTEIUIEKTyalbHOE
pa3BuTue yvammxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOUIEHWH HOBBIX U
paHee YCBOEHHBIX 3HaHUM, 00s3aTENIbHBIX U JOMOTHUTENIbHBIX TEM JJI1 U3YUYEHUS,
a TaKKe YYUTHIBAET BO3PACTHBIE M WHJMBHUAYaJIbHbIE OCOOCHHOCTH YCBOCHUS
3HAHUM yYaIIUMUCH.

MecTo Kypca MaTeMaTHKH B y4e0OHOM ILJIaHe

bazucHpli yueOHbINM (00pa3oBaTeIbHBIN) MJIaH HA U3YYEHUE MAaTEMATUKHU BS-
9 xnaccax OCHOBHOW IIKOJIBI OTBOAMT 5 y4eOHBIX YacOB B HEACNIO B TEUYCHHE
KaXJa0ro rojga obyuyenusi, scero 170 gacoB. (5-9 kmaccel — 5 4yacoB B HeJednto,
Bcero 875 yacoB). YueOHOe BpeMsi YBEJIUUEHO 710 5,5 4acoB B HEJENIO B 5 Kjlacce U
10 6 yacoB B Hezelo B 8-9 Kilaccax 3a CYET BapUaTUBHOM YacTH ba3ucHOTO IJ1aHa.

Takum o0pa3om yueOHOe BpeMsi pacnpeaeieHo:

5 kuaacc-5,5 yacoB B Henenwo (187 uvacoB B rom), 6 kiaacc-5 yacos B
Heaea0 (170 yacoB B roa), 7 kiaacc-5 yacoB B Heaearo (170 gacoB B roa), 8



Kjaacc-6 yacoB B Henero (204 gaca B roa), 9 kiacc-6 yacos B Henesaro (204
yaca B roa). Beero 3a 5 et 00yyenuss — 935 yacos.

eau kypca:

N3yueHne mMaTeMaTHMKM B OCHOBHOM IIKOJIE HANpPaBIEHO Ha JOCTHKEHUE
CIEAYIOIINX LEIIEH:

#

1) B HanpaBJICHWH JIUYHOCTHOIO Pa3BUTHS

* pa3BUTHE JIOTUYECKOIO W KPUTHUUYECKOTO MBILIUICHUS, KYJIbTYpbl pPEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

* (¢opMHpOBaHME Yy YYAIIUXCS MHTEIUICKTyaJIbHOM YECTHOCTH U
O0OBEKTUBHOCTH, CHOCOOHOCTH K MPEOJIOJICHUIO MBICIUTENBHBIX CTEPEOTHUIIOB,
BBITEKAIOIINUX U3 OOBIIEHHOTO OIbITA;

* BOCIIMTAaHHWE KayecCTB JIMYHOCTH, OOECMEUYMBAIOLIUX COLHUAIBHYIO
MOOMJIBHOCTB, CHOCOOHOCTH MPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS;

* (opMuUpOBaHHE KAaueCTB MBIIUICHUS, HEOOXOAUMBIX ISl ajanTalud B
COBPEMEHHOM HH()OPMAIITMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpEca K MaTeMaTUYECKOMY TBOPYECTBY M MATEMATUUYECKUX
CIIOCOOHOCTEI;

2) B MeTanpeaMeTHOM HANIPABJICHUH

* (dopMmHupoBaHHE  TPEICTABIEHUA O  MaTeMaTUKEe KaK  YacTu
oOIIeYeIOBEYeCKON  KyNbTYphl, O 3HAYUMOCTHM MAaTeMAaTHMKW B Pa3BUTHH
UMBUJIU3ALMHA U COBPEMEHHOTO 00I11ECTBA;

* pa3BUTHE TMpPEICTaBICHUI O MaTeMaTuKe Kak (opme OmucaHUs U METOJe
MO3HAHUS  JCHCTBUTENBHOCTH, CO3JaHME  YCIOBUW i1 IPUOOpETCHHS
IIEPBOHAYATIBHOTO ONIbITA MATEMATHYECKOI'O MOJIEIINPOBAHNS;

* (QopmupoBaHue OOMUX CHOCOOOB HHTEIUICKTYaJbHOW NESITEIHHOCTH,
XapaKTepHbIX JJii MAaTeMAaTHUKd W SBISIONIMXCA OCHOBOM MO3HABATEIbHOMN
KyJbTYpBbl, 3HAUUMOM ISl pa3JIMYHBIX c(hep YeIOBEUECKOMN A TENbHOCTH;

3) B npeAMeTHOM HANPABJICHUHU

* OBJIQJICHHME MATEMAaTUYECKUMM 3HAHMSIMU U YMEHUSIMU, HEOOXOJIUMBIMU
JUTSL IPOAOJIKEHUST 00YUYEeHUS B CTapIIeil IIKOJIe UM UHBIX 0011e00pa3oBaTeIbHBIX
YUPEXKICHUSIX, U3YUYEHUS CMEXKHBIX JUCIUIUIUH, NMPUMEHEHUS B TMOBCEAHEBHOM
KU3HU;

* co3naHue (pyHgamMeHTa Al MaTeMaTU4YeCKOro pa3BUTHs, (OPMUPOBAHUS
MEXaHU3MOB MBIIUICHHUS, XapaKTEPHBIX JIJI1 MATEMAaTUYECKOM S TEIIbHOCTH.

[IpakTHyeckas 3HAYMMOCTbH IIKOJIBHOTO Kypca MaTeMaThKu 5-9 KiaccoB
COCTOUT B TOM, 4YTO MPEIMETOM €€ H3Y4YEHUs SBISIOTCA MNPOCTPAHCTBEHHBIE
(GbopMbl M KOTMYECTBEHHbIE OTHOIIEHUSI pealbHOTO MHpa. B coBpeMeHHOM mupe
MaTeMaTuyeckas MOJArOTOBKAa HEOO0XOoauMa KaXJAOMY YeJIOBEKy, TakK Kak
MaTeMaTuKa MPUCYTCTBYET BO BceX chepax 4eIoBeUEeCKOU 1eITeTbHOCTH.



MartemMaTuka SBISETCS OJHUM W3 OIOPHBIX INKOJBHBIX TIPEIMETOB.
MaTteMaTHdecKue 3HaHUS W YMEHHUS HEOOXOIUMBI I HM3yYCHHUS alreOpbl U
TCOMETPHUU B CTApPIINX Kjaccax, a TAKKe JUIsl M3yUYCHUs CMEKHBIX TUCIIUTIIINH.

OpnHOM W3 OCHOBHBIX IICJICH H3Y4YEHUS MAaTEMAaTUKH SBIISICTCS pPa3BUTHE
MBIIIICHUS, TTPEXK]IC BCEro (OpMHUPOBAHUS aOCTPAKTHOTO MBIITUICHHS.

B nporiecce n3ydeHus MaTeMaTHKU TaKke POPMUPYIOTCS M TaKWe KauyecTBa
MBIIIJICHHUS, KaK CUJIa K THOKOCTh, KOHCTPYKTUBHOCTD U KPUTUYHOCTD.

B mporecce n3ydeHuss MareMaTUKU yUYEHHUKH 5-9 KIIACCOB y4aTCs W3Jararth
CBOM MBICIIM SICHO W HCYCPIIBIBAIOIIC, MPHOOPETAIOT HABBIKA YETKOTO W
I'PaMOTHOTO BBIITOJTHCHUSI MaTEMaTHYCCKUX 3alUCceHd, MPU 3TOM HCIIOJI30BaHUE
MaTEeMaTHYECKOTO SI3bIKa MO3BOJISET PA3BUBATh Y yUAITUXCS TPAMOTHYIO YCTHYIO U
MMUCEMCHHYIO peYb.

3HAKOMCTBO C HUCTOPHUEH pPa3BUTHUS MAaTEMAaTHKU KaK Haykd (GopMHUPYET Y
yUYalIuXxcs TPEJACTaBICHUS O MaTeMaTUKE KaK 4YacTH OOIIeYeIOBEYCCKON
KYJbTYPBHI.

3HauYNTEIbHOC BHUMAHUE B M3JIOKEHUU TCOPETUYCCKOTO MaTepHaia Kypca
yIIETSAETCS €r0 MOTUBAIINH, PACKPBITHIO CYTH OCHOBHBIX TIOHATHH, HJICH, METOJIOB.
OOyueHue MOCTPOEHO Ha 0a3e TEOPHH PAa3BUBAIOIICTO OOYUYCHUS, YTO JIOCTUTACTCS
OCOOCHHOCTSIMU H3JIOKEHHUS TCOPETUYECKOTO0 MaTepHalia W YIPaXKHCHUSAMH Ha
CpaBHCHHE, aHaims, BBIJIEICHUE  IJIaBHOTO, YCTaHOBJICHUE  CBS3EH,
kinaccudukanupo, o60o0meHne u cucteMaruzanuo. (Ocobo  aKIEHTUPYETCs
coJiepKaTelIbHOE PACKPhITHE MaTEMaTHUYCCKHX IMMOHSATHH, TOJIKOBAHHUE CYITHOCTH
MaTeMaTHYeCKUX METOJOB M O00JAaCTH MX NPHUMCHCHHUS, JIEMOHCTPAIHs
BO3MOXXHOCTCH TPUMEHEHUS TCOPETHYCCKUX 3HAHUN JUIS pelIcHUS 3aaad
MIPUKJIAJHOTO XapakTepa, HalpuMep, PEIICHHE TEKCTOBBIX 3ajlay, JCHEKHBIC U
MPOLICHTHBIE PACYeThl, YMECHHE IIOJIb30BAThCA KOJIMYCCTBCHHOW HWH(MOpMaIueH,
MIPE/ICTABIICHHON B pa3iWYHBIX GopMax, yMEHHE «4uTaTh» rpaduku. Oco3HaHUE
o0LIero, CyHIECTBEHHOTO SIBJSIETCS OCHOBHOM 0a30¥l JUIsl pelieHust yrnpakKHEHH.
BaxHO TpHUBOJIWTH JCTAJbHBIC TOSCHEHHUS K PEIICHUIO THIOBBIX YIPaKHCHUH.
OTUM pacKpbIBacTCS CyTh METOJa, TMOJIX0Ja, NPEaJaracTcsi ajJrOpuT™M WM
ABPUCTUYECKAs CXeMa PeUICHUs YIPaKHEHUHA ONPEICICHHOTO THIIA.

C TOYkHM 3peHHsS BOCIUTAHUS TBOPYECKOW JIMYHOCTH, OCOOCHHO BaXKHO,
YTOOBI B CTPYKTYPY MBIIUICHHUS y4aIllUXcs, KPOME aJrOPUTMHYCCKUX YMEHUU U
HABBIKOB, KOTOpBIC CPOPMYJIHpPOBaHbI B CTAaHIAPTHBIX NpaBWIaX, (GopMmyiax u
QNTOPUTMAxX JEUCTBHM, BOIUIM JBPUCTHYCCKHUE NPUEMBI Kak oOOIIEro, TaKk M
KOHKPETHOTO XapakTepa. ITH MPUEMBI, B YaCTHOCTH, (DOPMHUPYIOTCS TIPH TOUCKE
pelICHMS 3a]a4y BBICIIUX YPOBHEH CIIOKHOCTH. JIJIs amantanud B COBPEMEHHOM
WH()OPMAITMOHHOM OOIIECTBE BaXKHBIM (AKTOPOM sBIIICTCS  (popMUpOBaHHUE
MaTEMaTHYECKOTO CTWJIS MBIIUICHUS, BKIIOYAMOIMIee B CeOs HMHAYKIHIO |
JeAYKIIMI0, 0000IICHINE W KOHKPETH3AIMI0, aHAIM3 U CHHTE3, KIAaCCU(UKAIIUI0 U
CHUCTEMaTHU3aIINI0, a0CTparupoBaHUE U aHAJIOTHIO.

OOyuyeHne MaTeMaTHKd JaéT BO3MOYKHOCTh INKOJBHUKAM HAYYUThCS
IUTAHUPOBATH CBOKO JICATCIBHOCTD, KPUTHYCCKH OIICHHBATH CBOIO JICATEIBHOCTD,
MIPUHUMATh CAMOCTOSTEIbHBIC PEIICHHUS, OTCTANBAaTh CBOM B3TJISJIBI M YOCKICHHUS.



3HAKOMCTBO C HUCTOPHUEH pPa3BUTHUS MAaTEMAaTHKH KaK Haykd (GopMHUPYET Y
yUYalIuXxcs TPEJACTaBICHUS O MaTeMaTHKE KaK 4YacTH OOIIeYeIOBEYCCKOM
KYJbTYPBHI.

3HauYNTEIbHOC BHUMAHUE B M3JIOKEHUH TCOPETUYCCKOTO MaTepHalia Kypca
yIIETSAETCS €r0 MOTUBAIINH, PACKPBITHIO CYTH OCHOBHBIX TIOHSTHH, HJICH, METOJIOB.
OOyueHue MoCTPOeHO Ha 0a3e TEOPHH PAa3BUBAIOIICTO OOYUYCHUS, YTO JIOCTUTACTCS
OCOOCHHOCTSIMU H3JIOKEHHUS TCOPETUYECKOTO0 MaTepHalia W YIPaXKHCHUSIMH Ha
CpaBHCHHE, aHaims, BBIJEICHHE  TJIaBHOTO, YCTaHOBJICHUE  CBS3EH,
kinaccudukanupo, o00o0meHne u cucteMaruzanuo. (Ocobo  aKIEHTUPYETCs
CoJIepKaTelIbHOE PACKPhITHE MaTEMaTHUYSCKHX IMOHSATHH, TOJIKOBAHHUE CYITHOCTH
MaTeMaTHYeCKUX METOJOB M O00JJaCTH HMX NPHUMCHCHHUS, JIEMOHCTPAIIHS
BO3MOXXHOCTCH TPUMEHEHHUS TCOPETUYCCKUX 3HAHUM JUIS pelIcHUS 3aaad
MPUKJIAJHOTO XapakTepa, HalpuMep, PEIICHHE TEKCTOBBIX 3ajlay, JCHEKHBIC U
MPOLICHTHBIE PACYCThl, YMECHHE IIOJIb30BATHCA KOJIMYCCTBCHHOW HWH(MOpMaIueH,
MIPE/ICTABIICHHON B pa3IWYHBIX opMax, YMEHUE «4uTaThy» rpaduku. Oco3HaHUE
o0LIero, CyHIECTBEHHOTO SIBJISETCS OCHOBHOM 0a30¥l JUisl peuieHust yrnpakKHEHH.
BaxHO TpUBOJIUTH JCTAJbHBIC TMOSCHEHHUS K PEIICHUIO THIOBBIX YIPaXKHCHUH.
OTUM pacKpbIBacTCS CyTh METOJa, TMOJIX0Ja, NPEaJaracTcsi ajJroOpuT™M WM
ABPUCTUYECKAs CXeMa PelIeHUs YIPAKHEHUA ONPEIeICHHOTO THIIA.

Ilnanupyembie pe3ybTaThl OCBOCHHUS YYe0OHOI0 NpeaMeTa

N3yuyeHne MaTeMaTHKM B OCHOBHOM IIKOJE JA€T BO3MOXHOCTH
00Oy4YaromuMcs J0CTUYb CIETYIOUIUX PE3YIbTaTOB Pa3BUTHSA:

B JIMYHOCTHOM HAIIPABJICHUM:

1) ymeHue $iCHO, TOYHO, I'PAaMOTHO H3JaraTb CBOM MBICIM B YCTHOW U
MACBMEHHOM pE€YH, TOHUMATh CMBICI MOCTABICHHON 3aJayd, BBICTPAUBAaTh
apryMEHTAI1I0, IPUBOJIUTHh IPUMEPHI U KOHTPIIPUMEPBIL;

2) KpUTUYHOCTh ~ MBIIUICHHUS,  yMEHHE  paclo3HaBaTb  JIOTUYECKU
HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTJIMYATh THUIIOTE3Y OT (PaKTa;

3) mpencraBiieHHEe O MaTeMaTHYeCKOW Hayke Kak cdepe uemoBedecKon
NesTENbHOCTH, 00 JTamax ee pa3BUTUS, O €€ 3HAYUMOCTH HJisi pa3BUTHS
LMBWJIN3ALNY;

4) KpeaTUBHOCTb MBIILJICHUS, MHUIIMATUBA, HAXOJYUBOCTh, AKTUBHOCTh MPHU
pELIEHNN MAaTEMAaTUYECKHX 3a/aY;

5) yMeHre  KOHTpOJMpOBaTH  Mpolecc U pe3yabTar  yueOHOH
MaTeMaTU4YECKON NeATEIbHOCTH;

6) CIOCOOHOCTh K OMOLIMOHAJIBHOMY  BOCHPHUATHIO MaT€MaTHYECKHX
00BEKTOB, 3aJ1au, PEIICHUH, PAaCCYKICHUI;

7) BOCHHMTAaHHE POCCHUMCKOM Tpa’kKJaHCKOW HICHTUYHOCTH: MAaTPUOTH3MA,
yBaxkeHHsT K OTe4eCcTBY, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOU HAYKH;

8) OTBETCTBEHHOE OTHOUIEHHWE K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTh
oOydJaromuxcs K caMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHMBAIUU K
0Oy4EHHIO U TIO3HAHUIO;




9) oco3HaHHBIA BBIOOP M TMOCTPOEHUE JanbHEHIIed WHIAUBUIYAIbHOU
TpaekTopun 0Opa3oBaHUs Ha 0a3e OPHEHTHPOBKM B MHpe Tnpodeccuii u
npo(ecCHOHaNbHBIX NPEANOYTEHHH ¢ Y4€TOM YCTOMYMBBIX IO3HABATEIbHBIX
MHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHUS YBAXKUTEIBHOI'O OTHOILICHUS K TPY-
1y, Pa3BUTHE OIIbITA YYaCTHs B COMATIBHO 3HAUMMOM TPY/JE;

10) ymeHMEe KOHTPOJIMPOBATH THIpoLecC M pe3yabTaT Yy4yeOHOH U
MaTeMaTH4eCKOM JAeATEIbHOCTH;

11) KpUTUYHOCTH MBIILJICHUS, HHUIIMATUBA, HAXOJYUBOCTh, aKTUBHOCTD MPHU
pELIEHNH T€OMETPUYECKHX 3a/1aY;

B MeTANpPeAMETHOM HANPABJICHUM:

1) nepBoHaYanbHbIE IPEICTABICHUS 00 UACIX U O METOAaX MAaTEMATHKHU KaK
00 yHUBEpCAIbHOM SI3bIKE€ HAYKU M TEXHUKH, O CPEJICTBE MOJIEIMPOBAHUS SIBJICHUM
Y IIPOLIECCOB;

2) yMeHuEe BHUIETh MaTeMaTHYECKyl0 3a7ady B KOHTEKCTE MpOoOJIeMHOM
CUTyalluu B IPYTUX JUCLUUILINHAX, B OKPYKAOIIEH )KU3HU;

3) yMeHHME  HAXOAWTh B  PA3IMYHBIX  HCTOYHUKAX  UHGOpPMAIHIO,
HEOOXOIUMYIO Ui pEelIeHUsT MaTeMaTHUYeCKUuX MpoOiieM, U Mpel-CTaBIsATh €€ B
NOHATHOW (opMe; MPUHUMATh PEIICHHE B YCJIOBHUSIX HEMOJHOW U M30BITOYHOM,
TOYHOM U BEPOSATHOCTHON MH(POpPMaLINH;

4) ymeHue TMOHUMAThb M  MCIHOJB30BaTh MAaTEMaTUYECKHE CpPElICTBA
HarIAIHOCTH (rpaduKu, TUarpaMMbl, TaOIHIIbI, CXEMBbl U Jp.) Ul WILTIOCTpALUH,
MHTEpIIPETALNN, ApIyMEHTALINH;

5) yMeHMe BbIABUTATh TUNIOTE3bI MIPU PEIICHUH YY€OHBIX 33a/1a4 U TOHUMAaTh
HEO0OXOJIUMOCTh UX MPOBEPKU;

6) yMeHUE TNPUMEHATb UHAYKTHBHBIE W  JIEIYKTUBHBIE  CIIOCOOBI
paccyKXIeHUl, BUJETh Pa3IMuYHbIE CTPATETUH PELICHUS 3aa4;

7) NOHUMaHUE CYIIHOCTH AQJITOPUTMUYECKUX TMPEANUCAHUA U yMEHHUE
JENCTBOBATh B COOTBETCTBUU C MIPEAJIOKEHHBIM AJITOPUTMOM;

8) yMEeHHEe CcaMOCTOSTEIbHO CTaBUTh LEIH, BBIOMpaTh M CO3/JaBaTh
QJITOPUTMBI JIJIS PEIICHUs] YYEOHBIX MaTEMaTUHYECKUX MPOOIIeM;

9) yMeHue TUIaHUPOBATh M OCYIIECTBIATh JAEATEIBHOCTD, HAIIPABICHHYIO Ha
pElICHKE 3a1a4 UCCIIEA0BATEIBbCKOIO XapaKkrepas,

10) ymeH#re caMOCTOSATEIBHO ONPEAENSITh EIN CBOEro 00y4eHus, CTaBUTh U
dbopmynupoBath a5t ce0st HOBBIE 3aJ]a4M B yuéOe, pa3BUBATh MOTUBbI U UHTEPECHI
CBOEH MMO3HABATEIBbHON JEATEIbHOCTH;

11) yMeHHne COOTHOCUTH CBOU JEHCTBUA C IJIAHUPYEMBIMU PE3YJIbTaTAMH,
OCYHIECTBIIATh KOHTPOJIb CBOEM JIEATENBHOCTH B INPOLECCE JTOCTUKECHHS
pe3ynbTaTa, onpeaesTh CIocoObl NEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUHU C U3MEHSIOLIEHCS
CUTYyaLUEeH;

12) ymenue omnpenensTh MOHATHUS, CO3JaBaTh 00OOIIEHUS, yCTaHABIUBAThH
aHaJOTuM, KiIacCU(UIUPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHHUS U
KPUTEPUH JJIs1 KJlacCU(PUKaUU;

13)  ycraHaBnmMBaTh ~ NPUYUHHO-CIEICTBEHHBIC  CBSI3U,  IMPOBOJUTH
J0Ka3aTeIbHOE PacCyKJIeHUEe, YMO3aKItoueHe (MHIYKTUBHOE, IETYKTUBHOE U IO



aHAJIOTUH) U JIeJaTh BBIBOIBI,

14) ymeHHME WLIIOCTPUPOBATh HM3YyYCHHBIC IOHATHS W CBOMCTBa (HTYp,
OIPOBEPTraTh HEBEPHBIC YTBEPIKIACHUS;

15) KOMIETEeHTHOCTh B O0OJACTH HCIIOJNB30BaHUS HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

16) nepBOHAYAIBHBIC TIPEICTABICHUS 00 UIEAX U O METOJIaX TCOMETPUHU KaK
00 yHUBEpCaIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJCITHUPOBAHUS SBICHUIM
Y TIPOIIECCOB; *

17) ymeHuEe BHWJIETh T€OMETPUYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON
CUTYaIlUH B IPYTUX TUCIUILINHAX, B OKPYKAIOIICH KU3HU;

18) yMeHuMe HaXOOUTh B Pa3IMYHBIX HWCTOYHHMKAX HH(POpMAIHIO,
HEOOXOIUMYIO JUISl PEIICHUS MAaTEMaTHYCCKUX MPOOJIeM, W TPEICTaBIATh ¢€ B
MOHATHOW (popMe, IPUHUMATH PEIICHUE B YCIOBUSAX HEMOJHON WIIM M30BITOYHOM,
TOYHOU WJIM BEPOSATHOCTHOW MH(OPMAIINK;

19) ymeHue TIOHMMaTh M HCIIOJIB30BaTh MaTeMaTHYECKHUE CpEJICTBA
HAIJIITHOCTH  (YEpTEXH, TaONWIBI, CXeMbl H JAp.) IS  WIIIOCTPAllUH,
WHTEPIPETAINN, aPTYMEHTAIUH;

20) yMeHHE BBIIBUTATh THIOTE3bl NPHU PCEHICHUU 3a7a4d W TOHHMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

B NIpeIMETHOM HANPABJIE€HNH:

1) oBmameHne 0a30BBIM TMOHATHHHBIM ammapaToM IO OCHOBHBIM pa3jieiiaM
CoJlep)KaHMs; TMPEJCTaBICHUE 00 OCHOBHBIX HM3yYaeMbIX TOHATHAX (YHCIIO,
reoMeTpudeckas (urypa, ypaBHeHHE, (YHKIHS, BEPOSTHOCTH) KaK BaKHEHIIIHX
MaTEMaTHYCCKUX MOJCISAX, IO3BOJISIONINX OMKMCHIBATH W HM3y4aTh pPEaJIbHBIC
MIPOIIECCHI U SIBJICHUS;

2) ymeHme paboTaTh C MaTeMaTHYECKHMM TEKCTOM (aHaJM3MPOBaTh,
U3BJICKaTh HEOOXOAUMYIO0 WH(GOPMAIMIO), TOYHO W TPaMOTHO BBHIpaKaTh CBOH
MBICJIA B YCTHOH W TIMCBMEHHOW peYdM C TPUMCHECHHEM MaTeMaTHYeCKOU
TEPMHUHOJIOTUM ¥ CHMBOJIMKH, HCIOJb30BaTh Pa3UYHBIC SI3bIKHM MaTEMaTHKH,
NPOBOAUTh  KJIacCH(PHUKAIUM, JIOTHYECKHE OOOCHOBAaHHSA, JOKa3aTeIbCTBA
MaTEMaTHYECKUX yYTBEPKICHUM;

3) pa3BuUTHE TPEICTABICHUA O YHUCIEC HM YHUCIOBBIX CHCTEMax OT
HATypaJdbHBIX JIO JICWCTBUTCIIBHBIX YHUCEJI; OBJIAJCHHC HABBIKAMH  YCTHBIX,
MMMCbMCEHHBIX, HTHCTPYMCHTAIBHBIX BBIUHCICHUH;

4) oBJIaJlcHWE CUMBOJIBHBIM SI3BIKOM aireOphl, MPUEMaMH BBITIOJHEHUS
TOXKJICCTBCHHBIX  IPeOOpa30BaHWK  pallMOHAIBHBIX  BBIPAKCHHM, pEIICHUS
YpaBHCHHMH, CHUCTEM YpaBHCHHH, HEPABCHCTB M CHCTEM HEPABEHCTB, YMCHHUE
MCITIOJIB30BaTh UACK KOOPAWHAT Ha IJIOCKOCTH JIJIi MHTEPIPETAllMd YpaBHEHUH,
HEPaBEHCTB, CHUCTEM; YMEHHUE NPHMCHATH aireOpamueckue MpeoOpa3oBaHus,
anmapar ypaBHCHHH W HEPAaBCHCTB JIJIs PEHICHUS 3a7ad W3 Pa3IMYHBIX Pa3jeiioB
Kypca;

5) oBmageHWE CUCTEMOH (QYHKIMOHAIBHBIX TOHATHH, (DYHKIIMOHAIbLHBIM
SI3BIKOM WM CHMBOJIMKOM; yYMEHHE HCIIOJIB30BaTh ()YHKIIMOHAIBHO-TPapUUCCKUC
MIPEICTABIICHUS ISl OTIMCAHKS M aHAJIM3a PealbHBIX 3aBUCUMOCTEH;



6) oOBIaseHHE OCHOBHBIMHU croco0aMu MpPEACTaBICHUS U aHaIu3a
CTaTUCTHUYECKUX  JaHHBIX; HalW4YUe TMPEACTaBICHUM O  CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE U O PANIMUHBIX CMOCO0AaX UX HU3YUEHHUS, O
BEPOSITHOCTHBIX MOJIEIISIX;

7) OBIazeHHE TEOMETPUUECKUM S3BIKOM, YMEHHUE HCIOJIb30BaTh €ro s
ONMMCAHMS TIPEIMETOB OKPYXKAIOIIETO MHUpa; pPa3BUTHE MPOCTPAHCTBEHHBIX
NpEeACTaBICHUA H  M300pa3UTENbHBIX  YMEHMM, NpUOOpEeTeHHEe HaBBIKOB
r€OMETPUUYECKUX MOCTPOCHHUI; *

8) ycBOEHME CHCTEeMAaTHUYECKUX 3HAHUH O MIIOCKUX (PUTypax U UX CBOWCTBAX,
a TaKXke Ha HarJIAJHOM YpOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJax,
yMEHHE TPUMEHATh CHUCTEMaTUYeCKHe 3HaHUS O HUX Ui pelieHus
reOMETPUYECKUX U MPAKTHUECKUX 3a/1a4;

9) ymeHue u3MEpATh UIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOJIB30BATh
bopmynbl ISl HAXO0XKACHUS EPUMETPOB, IJIOMaaed U 00bEMOB T€OMETPUUECKUX
duryp;

10) ymeHue NpUMEHATh W3Y4YEHHbIC MOHSTHS, PE3YNbTAaThbl, METOAbI IS
pelIeHus 3a/lay MPaKTUYECKOro XapakTepa M 3aad U3 CMEXKHBIX JUCHUIUIMH C
UCIOJIb30BAaHUEM TIPU HEOOXOAMMOCTH CIPABOYHBIX MAaTEPHUANIOB, KaJbKYJISATOpA,
KOMITBIOTEPA;

11) oco3Hanue 3Ha4E€HHSI TEOMETPUM JIJIsl TOBCEIHEBHOM KU3HU YEJIOBEKA,

12) npexacraBieHne O TeOMETpUM Kak cdepe MaTreMaTHU4ecKou
JesTeNbHOCTH, 00 Jramax e€ pa3BUTUA, O €& 3HAYUMOCTH HJisi pa3BUTHS
MBUJIU3ALINH;

13) pa3BuTue ymeHuil paboTrathb ¢ y4eOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIUIO), TOYHO U TPAMOTHO
BBIP2)KaTh CBOM MBICIU C NPUMEHEHUEM MATEMaTUYECKOM TEPMHUHOJOTUU U
CUMBOJIMKH, TPOBOAUTH KiIacCU(UKAINH, JIOTHYECKIE 000CHOBAHUS;

14) Bnanenue 6a30BBIM MOHSATHUHHBIM amnmapaToM MO OCHOBHBIM pa3jeiiaM
COJIEpIKaHUS;

15) cucremaTnueckue 3HaHus O (UTypax U UX CBOMCTBAX;

16) nmpakTUyecKkd 3HaAYMMble T€OMETPUUECKHUE YMEHHUS U HABBIKH, YMEHHE
OPUMEHATh MX K PEHICHUI0 T€OMETPUYECKUX W HEreOMETPUYECKUX 3ajay, a
UMEHHO:

. n300pakath (PUTyphl Ha TIOCKOCTH;

. UCIOJIb30BaTh TE€OMETPUYECKUM S3bIK [JIsl OINUCAHUA MPEIMETOB
OKpY’KaroIllero MUpa;

. U3MEPATh JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BBIUUCIATH IJIOLIATN
duryp;

. pacno3HaBaTh U HU300pa)xkaThb paBHbIE, CHMMETPUYHBbIE U MOJ0OHbBIE
urypsr;

. BBINIOJIHATD MOCTPOCHHSI TE€OMETPUYECKUX (GUTyp C TOMOIIbIO
LHUPKYJIS U TUHEHKH;

. YUTaTh W HUCIHOJb30BaThb HMH(POPMAILIMIO, TMPEACTABICHHYIO Ha
yeprexax, CXeMax;

. MPOBOJUTH NPAKTUUECKUE PACUETHI.



Ilnanupyembie pe3yabTaThl 00y4eHU
MaTeMaTHKH B 5-9 ki1accax

ApudmerTnka

Ilo okOHYaHMU U3yYEHHS Kypca yYaIIUICs HayYUTCS:

o O0COOEHHOCTH JIECATUYHON CUCTEMbI CUHCIICHHUS;

o HCIIONb30BaTh IOHATHUS, CBA3AHHBIE C JEIMMOCTBIO HATYPaIbHBIX
qUCell;

o BBIpA)KaTh YHUCJIa B 3KBUBAJIECHTHBIX (popmax, BbIOupas Haubosee
MOAXOASAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CHUTYallNH;

o CPaBHUBATh U YHOPSAI0YMBATH PALIMOHAIBHBIE YNCIIA;

o BBIIIOJIHATh BBIUYKMCICHUS C pPalUMOHAJIbHBIMA YHCIAMH, COYETas
YCTHBIE U MTUCbMEHHBIE MPUEMBI BBIUNCIECHHM, MPUMEHEHNE KAIBbKYISATOPA;

o HCIIOJIb30BATh MTOHATHS u YMEHU, CBSA3aHHBIE C

MPOITOPIIMOHATLHOCTBIO BEJIMYUH, TIPOIIEHTAMH, B X0JI¢ PEIICHHUS MAaTEMaTHICCKUX
3aJ1ay W 3aJlad U3 CMEKHBIX IPEIMETOB, BBITIOJHATH HECIOXHBIC MPAKTHUYCCKUE
pacy€Thl;

o aHANMM3UPOBAaTh TrpadUKH 3aBHCHMOCTCH MEXKIy BCIHMYMHAMMU
(paccTosiHME, BpeMs; TeMIlepaTypa H T.1I1.).

Yuawuiica nonyuum 6o3modncHocms:

o NO3ZHAKOMUMbCSA € NOSUYUOHHLIMU — CUCMEMAMU  CYUCIHEHUS C
OCHOBAHUAMU, OMAUYHbIMU om 10);

o Venyoums U pazeums NpeocmasieHuss O HAMYPALbHbIX YUCLAX U
CBOUCMBAX 0eNUMOCTU;

o HAYYUMbCsl UCNONb308aMb npuémbt, PayuoHanuzupyrowue
8LIYUCIIEHUS, NPUOOpecmuy HABbIK KOHMPOIUPOBAMb  GbIYUCIIEHUS, BbIOUPAS
nOOX00 WU Ol CUMYAyUu Cnocoo.

YucsioBbie M OyKBEHHBIE BHIPAKECHUsA. Y pABHEHHU S
ITo oxOHYaHUH U3YYEHHUs Kypca YUaILUNCA HAyYUTCS:

° BBITIOJTHATH ONEPaIliU C YUCIIOBBIMU BBIPAXKEHUSIMU;
° BBITIOJTHATh TMPeoOpa3oBaHsl OYKBEHHBIX BBIPAKECHUN (pacKpbITHE
CKOOOK, MPUBEICHUE TTOJO0HBIX CJIaraeMbIX);
° pemaTh JIMHEHHBIE ypaBHEHUsS, pellaTh TEKCTOBBIE — 3aJlauu

anre6pa1/1quKI/IM MCTOOOM.
y’-lClM/ﬁ/leC}Z noydum 603MOINCHOCNb.

o paseums  npedcmasgnenusi O OYKBEHHbIX  BbIPAJNCEHUSIX U UX
npeoopa308aHUsX,
o 061a0emsb  CNeyuarbHblMU  NPUEMAMU  pelleHus  YPaGHeHUl,

npumeHAaAms annapam ypaeﬂeﬂud ons peuernusl Kak mexKcmoesvlx maxK U
npakmudeckux 3a0au.

I'eomerpuyeckue purypsol.
HN3mepenne reoMeTpu4eCcKUX BEJIHIHH



Ilo okOHYaHMY U3yYEHHS Kypca yYaIIUICs HayYUTCS:

o pacro3HaBaTh Ha YEpPTEKaX, PUCYHKAX, MOJAEISIX U B OKPYKAKOLIEM
MUpE TUIOCKHUE U MMPOCTPAHCTBEHHbIE T€OMETPUUECKUE (DUTYPBI U UX JIIEMEHTHI;

o CTPOHUTH YIJIbL, ONIPEAEIATh UX TPALYCHYIO MEPY;

o pacno3HaBaTh M HU300pakaTb pPa3BEPTKH KyOa, MPSIMOYTOJIBHOTO
napajuielienuneaa, IpaBUiIbHON NUPaMHUJIbl, HAJIMHAPA U KOHYCa;

o ONpPEENATh 0 JIMHEHHBIM pa3sMepaM pa3BEPTKHU burypsl JTMHEHHbBIE
pa3Mepsl camoi purypel 1 Ha060pOT;

o BBIUUCIISATh 00BbEM MPSAMOYTOJIIBHOTO Mapasuieienumnesia u Kyoa.

Yuawuiica nonyyum eozmodcnocmo:

o HAYYUmMbCsl 8bIYUCTAMb 00HEM NPOCMPAHCMBEHHBIX 2€0MeMPULECKUX
Queyp, cocmagneHHbIX U3 NPAMOY20bHbIX NAPALIENeNUNEe008,

o yenybums u  pazeumsv NpeoCcmasieHusi O NPOCMPAHCHBEHHbIX
2eomempuieckux guaypax,

o HAYYUmscsi  NPUMEHAMb NOHAMUE pAa3eepmKu  Oas  GbINOJHEHUs.

npakmu4deckux paC’-lém08.

JIeMEHThI CTATHCTHKH, BeposiTHOCTH. KoMOuHaTOpHBIE 3agaun
I1o okOHYaHMY U3YyYEHHS Kypca yYaIIUICs HayYUTCS:

L4 HCITIOJIB30BAaTh HpOCTeﬁmHe CIIOCOOBI NpCACTABJICHUA W aHalIn3a
CTAaTUCTHYCCKUX NAaHHBIX,
L4 peuiaTtb KOM6I/IHaTOpHBIC 3aJa4dd Ha HaAXO0XICHUC KOJIMYCCTBA

00BEKTOB I KOMOMHAITHH.

Yuawuiics nonyuum 603modxicHocms:

o npuobpecmu nepeoOHAUAIbHIL ONbIM OP2AHU3AYUL COOPA OAHHBIX NPU
npogedeHuu Onpoca O0OWECMBEHHO20 MHEHUs, OCYWeCmeIams UX aHaIu3,
npeocmasisime pe3yibmamol ONPoca 6 suoe madiuysl, OUASPAMMbL;

o Hay4umscsi ~ HEeKOMOPbIM — CHEeYUATIbHbIM — NpUeMam  peuleHus
KOMOUHAMOPHBIX 3A0aH.

Harusanas reomerpus

BBIITyCKHUK Hay4nTCS:

* pacmo3HaBaTh Ha 4YepTekax, pUCYHKaX, MOJEIAX U B OKPYKAIOUIEM MHUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE TE€OMETPUUYECKHIE PUTYPBI;

* pacro3HaBaTh Ppa3BEPTKU KyOa, MPSIMOYTOJbHOIO Mapajljiesienunesaa,
MPaBUJIBHOW MUPAMU/IbI, HAJIUHIPA U KOHYCA;

* CTPOUTDH PA3BEPTKHU KyOa U MPSIMOYTOIBHOTO NapaljIeNIeNuIeN1a;

* ONpeNesATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYyphl JIMHEWHbIE
pa3Mepsl camoii pUrypel 1 Ha060pOT;

* BBIYUCIISITH O0BEM MPSIMOYTOJILHOTO Napauieenuneaa.

Buvinycknuk nonyuum 603MOHCHOCb !

* HAYUUMbCs BLIYUCTAML O00BLEMBI NPOCMPAHCMBEHHBIX 2E0MEMPUECKUX
Queyp, cocmagneHHbIX U3 NPAMOY20bHLIX NAPALIENeNUNeO08.

HarypaabHbie unciaa. [poou. PanmonaabHbie yucaa



BBITyCKHUK HAyYUTCS:

* [IOHUMATh OCOOCHHOCTH JICCSITHYHON CUCTEMBI CUNCIICHUS;

* ONICPUPOBATH TOHATUSAMHU, CBSI3AHHBIMA C JICTUMOCTBIO HATYPaJIbHBIX
qHCeT;

* BBIp@XaTh 4YHCJIAa B OKBUBAJICHTHBIX (opmax, BwIOMpas Hambojce
MOJIXOISAIIYIO B 3aBUCHMOCTH OT KOHKPETHOW CHUTYaIlHH;

* CPAaBHUBATh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCIA;

* BBITTOJIHSTh BBIYUCIICHHS C PANMOHAIBHBIMHM YHCIIAMH, COUYETash YCTHBIC U
MTMCbMCHHBIE TIPUEMBI BRIYMCIICHHH, TPUMEHEHNE KAJTbKYJIATOPA;

* HCIIOJIK30BaTh MOHATHS M YMCHHsI, CBA3aHHBIC C MPOTOPIIMOHATBHOCTHIO
BCJIMYMH, IPOIICHTAMH, B XOJC pEIICHUS MaTeMaTHYCCKUX 3ajlady M 3aJad W3
CMEXHBIX TIPEIMETOB, BHITIOJHATHh HECIIOKHBIC MTPAKTUICCKUE PACUETHI.

BoinyckHUK noayuum 603MONCHOCb:

* NO3HAKOMUMbBCSA C NOZUYUOHHBIMU CUCIEMAMU CYUCTIeHUs] C OCHOBAHUSAMU,
omauynvimu om 10;

* yenyoums u paseums npeocmasgienusi 0 HamypaibHblX YUCIAX U CEOUCMBAX
oenumocmu,

* HAYUUMbCS UCNONb3068AMb NPUEMBI, DPAYUOHATUSUPYIOUUE BbIYUCTEHUS,
npuobpecmu NPuBbIUKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAS NOOX0OAUWUL 05
cumyayuu cnocoo.

JeiicTBUTEIbHbIE YHCIA

BBITyCKHUK HAYYUTCS:

* HCIIOJIh30BaTh HAYaJIbHBIC MPECTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX
qHCeT;

* ONICPUPOBATHh TOHATHEM KBQJAPATHOTO KOPHS, NPHMCHATH €ro B
BBIYHCIICHUSX.

BoinyckHUK noayuum 603MONCHOCb:

* pazeumsv npeocmasieHue 0 Yucie U YUCI08bIX CUCEMAX OM HAMYPANTbHbIX
00 0elicmeUmMenbHbIX YUCesl; O POJiU 8bIYUCTIEHUL 8 NPAKMUKE;

* pazeumov u yeayoums 3HAHUSA O OECAMUYHOU 3ANUCU OeLCEUMENbHbIX
yucen (nepuooudeckue u Henepuoouiecxkue opoou,).

N3mepenusi, npudaM:keHusl, OLEHKH

BbImycKHUK Hay4YuTCS:

* HCTOJB30BaTh B XOJI€ pEUICHUS 3a/lay AJIEMEHTApHbIE MNpPeCTaBICHUS,
CBSI3aHHBIE C MPUOIMKEHHBIMHU 3HAYCHUSIMU BEJTUYMH.

BoinyckHuk noayuum 603MOMCHOCIY:

* NOHAMb, YMO  YUCA0Gble OaHHble, KOMOpble UCHONL3VIOMCA  OJA
Xapakmepucmurku 00beKmos OKpY*HCalowe2o Mupa, AGAAI0Mcs npeumyuecmeeHHo
NPUOTUINCEHHBIMUY, YMO NO 3ANUCU NPUOTUICEHHBIX 3HAUEHUU, COOEPHCAUUXCS 8
UHGOPMAYUOHHBIX UCIOYHUKAX, MOJICHO CYOUMb O NOSPEUIHOCTU NPUOTUICEHUSL,

* NOHAMb, YMO NOSPEUWHOCMb pe3yIbMmama GblYUCTeHUll O0INCHA Oblmb
COUBMEPUMA C NOSPEULHOCHIBIO UCXOOHBIX OAHHBIX.

AJire0panvecKue BbIPaKeHUS

BbImycKHUK Hay4YUTCS:



* ONIEPUPOBATH MOHATUAMU «TOXIIECTBOY, «TOXKJECTBEHHOE
npeoOpazoBaHuey, pemaTh 3a/1a4m, coaepxkamre OyKBeHHbIE JaHHbBIE; padoTaTh C
bopmynamu;

* BBIIIOJIHATh MPEOOpa30BaHMs BBIPAKCHUH, COJCPKANIUX CTEMEHU C
IIEIBIMA TTOKa3aTeIIIMU M KBAaJIPaTHBIC KOPHHU;

* BBITTOJIHATh TOXKIECTBEHHBIC TIPEOOPa30BaHUs PAIMOHABHBIX BBIPAKECHUH
Ha OCHOBE MPaBWJI JIEHCTBUI HAJl MHOTOWICHAMH H aIre0pandecKuMu Apo0sIMH;

* BBITIOJHSATH Pa3ii0’KeHNE MHOI'OUWICHOB HA MHOYKHUTEIIH.

BoinyckHuk noayuum 03MOMCHOCIb HAYUUMbCAL:

* BbINOJHAMb MHO2OUWA208ble NPeobpPa3068aHUs PAYUOHATILHBIX 8bIPANCEHUL,
NPUMEHSSA WUPOKULE HAbOp cnOCcoO08 U NPUEMOS;

* NPUMEHAMb MONCOECBEHHbIE NPeoOpa306aHus OJisl peuleHus 3a0ay U3
PA3UUHBIX pa30esios Kypca (Hanpumep, Ol HAXOHCOeHUs HAUbOoIbule20/HauMeHb-
uie2o 3Ha4eHUsi BblPaAN*CeHUs).

YpaBHeHus

BBITyCKHUK HAYYUTCS:

* peraTh OCHOBHBIC BHJIBI PAIIMOHATIBHBIX YPaBHEHUH ¢ OJHOW MIEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHUH C ABYMS TICPEMCHHBIMU;

* IOHUMAaTh YpPaBHCHUE KaK BAXKHCHUIIYIO MaTeMAaTHYECKYIO MOJICIb [
ONHMCAHMS W WU3YYCHUS Pa3HOOOPa3HBIX PEaNbHBIX CHUTYAIlUH, peliaTh TCKCTOBBIC
3aJ1a4M aIreOpandecKuM METOIOM;

* IPUMEHATH T'paUUCCKUE MPEICTABICHUS IS UCCIACAOBAHUS YPaBHEHUH,
WCCJICIOBAHMS M PEIIICHUSI CUCTEM YPABHCHHM C IBYMS NIEPEMEHHBIMH.

BoinyckHUK noayuum 603MOMCHOCMYb:

* 061a0€emb CneyuanbHblMU NPUEMAMU peuleHUsl YPAGHEHUl U Cucmem
VPAGHEeHUl,  YB8EePEeHHO  NpUMEHAMb  annapam  YpasHeHuu Ol peuleHus
PA3HO00OPA3HBIX 3a0aY U3 MAMEMAMUKU, CMENCHBIX NPeOMemos, NPAKMUKU,

* npumenamy epaghuyeckue npedcmasienus Ojisi UCC1e008aHUsl YPAGHEHU,
cucmem ypasHeHutl, cooepicawux dyKeerHHvie Kodppuyuenmoi.

HepaBencrBa

BBITyCKHUK HAYYUTCS:

* IOHUMAaTh M TPUMEHATH TCPMHHOJOTHIO W CHMBOJIUKY, CBSI3aHHBIC C
OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;

* pemiaTh JIMHCHHBIC HEPABEHCTBA C OJHON NEPEMEHHOW M HMX CHCTEMBI;
pelaTth KBaJpaTHbIC HEPaBEHCTBA C ONOPOi Ha TpadUdecKue MpeCTaBICHUS;

* IPUMEHATH armapaT HEPaBEHCTB IS PpCEIICHUS 3a1ad W3 Pa3IudHBIX
pas3zenoB Kypca.

BoinyckHuk noayuum 03MOMCHOCIb HAYUUNbCSL:

* PA3HOOOPA3HLIM ~ NPUEMAM  O0O0KA3AMeNbCMead HEPaBeHCms,  V8EepPeHHO
NpUMEHAMb  annapam  HepaseHcmeé  Onsid  peuleHus  pa3Ho0OpAa3HuIX
MamemMamuyecKux 3a0a4 u 3a0ay U3 CMeNCHbIX NPeoMemos, NPAKmuKU,

* npuMeHamyb epaguueckue npeocmasieHus Ojisi UCCIe008aHUs HEPABEHCME,
cucmem HepaseHcma, cooepIcamux OyKeeHHvle KodppuyueHmoi.

OcHoBHbIe OHATHS. Unc/I0BBIE PYHKIIMHA

BBITyCKHUK HAYYUTCS:



* [IOHUMATh ¥ UCIOJIb30BaTh PYHKIIMOHAIBHBIC TTOHATHS U SI3bIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* CTpOWTHh TpaduKH DJIECMEHTApPHBIX (YHKIHHA, HCCIEAOBaTh CBOMCTBA
YHUCIIOBBIX (DYHKITMI HA OCHOBE M3YUYCHUS MTOBEACHUS UX IPAPHUKOB;

* MOHUMATh (YHKIHIO KaK BaXHEHIIYI0 MaTEMaTHYECCKYH) MOJECb IS
ONMMCAaHMsI TPOLECCOB M  SBICHUW  OKPYXAIOMIETO  MHpa, IMPUMCHATH
(YHKIMOHANBHBIA SI3BIK JIII OMHCAHUS W HMCCICIOBAHUS 3aBUCUMOCTEH MEXIY
(U3UYECKUMU BETUYHHAMM. *

BoinyckHuk noayuum 03MOMCHOCb HAYUUNbCSL:

* IPOBOOUMDb UCCNe008AHUSA, CEA3AHHbIE C U3VUEHUEeM CB0UCME (YHKYuUl, 8
MOM HUCie C UCNONb308AHUEM KOMNbIOMepa, HA OCHOB8e 2PAPUKOS8 U3VUEHHBIX
@ynkyuii.  cmpoumsv  Oonee  ClOJCHble  2papuKku  (KYCOUHO-3a0aHHble, C
«BHIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONBL308AMb (PYHKYUOHATbHBIE NPeOCMABNeHUs U CBOUCMEa QYHKYULL
0J15 peteHUs MamemMamuyeckux 3a0ay u3z pasiuitsix pazoeios Kypcd.

YucsioBble MOCTET0BATETHLHOCTH

BBITyCKHUK HAYYUTCS:

* [IOHUMAaTh H HCIIOJI30BaTh S3BIK ITOCJICIOBATCILHOCTEH (TCPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );

* IPUMEHATHh (OPMYJIBI, CBI3aHHBIC ¢ apU(PMETHICCKOH M TEOMETPUICCKOMN
MpOrpeccueii, W ammapart, cOpMUPOBAHHBIA TPH H3YYECHUH JPYTHUX pa3lIeiioB
Kypca, K pEeIICHHUIO 33124, B TOM YHCJIe C KOHTCKCTOM M3 PEaIbHON KU3HH.

BoinyckHuk noayuum 03MOHMCHOCb HAYUUNbCSL:

* pewiams KOMOUHUPOBAHHbIE 3A0ayl ¢ NPUMEeHeHUeM opMYI N-20 djieHd u
CYMMbl NEPBLIX N UJeHO8 apuhmMemuyeckou U 2eoMempuieckou npocpeccuu,
NPUMEHSIS NPU IMOM ANNApam ypasHeHull U HepageHcms,

* NOHUMAMb  APUPMEMUUEeCKYI0 U 2eOMempPUUecKyi0 Npocpeccuro  Kax
QYHKYUU HAMYPATLHO2O apSyMeHma, C8A3bI8AMb aAPUPMEMUYECKYI0 NPOSPeCCUro
C JIUHEUHbIM POCMOM, 2e0MEeMPULECKYI0 — C IKCNOHEHYUATbHBIM POCIOM.

OnucaresibHasi CTATUCTHKA

BBITyCKHUK HAy4HTCS UCIIOJIB30BATh MPOCTEHIIIME CIIOCOOBI TIPEICTABICHUS
Y aHaJIM3a CTAaTUCTHYCCKUX JIAHHBIX.

BoinyckHux nomyuum 603MO’CHOCMb NPUOOpecmu NepeoHA4albHbIL ONbLM
opeanuzayuu coopa OAHHLIX NPU NPOBEOeHUU ONPOCaA O0OWECMBEHHO20 MHEHUS,
OCYWecmenams ux aHaiu3, npeocmasiisims pesyibmanmosl Onpoca 8 sude madauybsl,
ouazpammoi.

Cayuaiinblie COOBITHS ¥ BEPOSITHOCTH

BBITyCKHUK HAydWTCS HAXOJHWTh OTHOCHUTEIBHYIO YacTOTY M BEPOSTHOCTH
CIIy4alHOT'O COOBITHSI.

BuinyckHux  noayuum 803MOJNCHOCMb  NPpUOOpecmu  Onvim Npo8eOeHUs
CVYAUHLIX IKCNEPUMEHMO8, 6 MOM Yuclie ¢ HOMOWDbI KOMHbLIOMEPHO2O0
MOOeNUPOBAHUS, UHMEPNPEMAYUU UX Pe3VTbMAMO8.

KomOunaropuka

BBITyCKHUK Hay4WTCs peliaTh KOMOWHATOPHBIC 3aJadd Ha HAXOXKICHHE
quciia 00bEKTOB MM KOMOWHAITUH.



Buinycknuk nonyuum 603mMoi#CHOCMb

* yenyoums U pazeums  HNpeoCmagieHusi 0  NPOCMPAHCMBEHHbIX
eeomempuieckux guaypax;

* HAYYUMbCS ~ NPUMEHAMb  NOHAMUe  pPA3eeépmKU 0N BbINOJHEHUS
NPAKMu4ecKux pacuémos.

I'eomerpuyeckue purypsi

BBITyCKHUK HAYYUTCS:

* IOJIB30BATHCS  SI3BIKOM  [EOMETpUM IS OINMCaHUsA  TPEIMETOB
OKPYXKaIOIIEro MUPa U UX B3aUMHOT'O PACIIOIOKCHHUS,

* pacro3HaBaTh M HM300pakaTh Ha YEpTEkKaX M PUCYHKAX IeOMETPUYCCKHUE
¢burypsl 1 UX KOHQUTypaLIUH;

* HAXOJIUTh 3HAYCHMSI JIJTMH JIMHCWHBIX 3JICMEHTOB (UTYpP M MX OTHOIICHUS,
rpagycHyio mepy yrioB oT 0° go 180°, mpumeHssi omnpenesieHusi, CBONCTBA U
npu3Haku (GUryp W WX DJIEMEHTOB, OTHOIICHHS (uryp (paBeHCTBO, IMOA0OHE,
CUMMETPHH, IIOBOPOT, MapaJLICIBHBIA IMEPEHOC);

* ONIEPUPOBATh C HAYAJIBHBIMU TOHSITHSIMH TPUTOHOMETPHUU M BBITIOIHITH
AJIEMEHTAPHBIC OIepaluy HajJ GYHKIUSIMH YTIIOB;

* pemaTh 3ajJaud Ha JI0KAa3aTeIbCTBO, OMUPAsICh HA M3yYEHHBIC CBOWMCTBA
buryp ¥ OTHOIICHHMH MEKIy HUMH M TPUMEHSAS HW3YYCHHBIC METOIbI
J0Ka3aTeNbCTB;

* pemaTh HECJIIOXKHBIC 3aJa4d HAa TIOCTPOCHHE, TPUMEHSSI OCHOBHBIC
AJTOPUTMBI TIOCTPOCHUS C TIOMOIIBIO UPKYJIS U JIMHCHKY;

* pemaTh MPOCTEHINNE MIIAHUMETPUICCKHE 32191 B POCTPAHCTBE.

Buinycknuk noayuum 603MOMCHOCHb:

* 0671a0€Mmb MemoO0amu peuleHus 3a0a4 Ha GbIYUCTeHUs U 00KA3amelbCmea:
MemooomM Om NPOMUBHO20, MEMOOOM NOO0OUS, MeEMOOOM nepedbopa 8apuUanmos u
MeMmoOOM 2e0MempudecKux Mecnm mouex,

* npuobpecmu onwvlm npuMeHeHus aneebpauyeckozo u
MPUSOHOMEMPUYECKO20 — annapama U udei  OBUNCeHUs. Npu  peuleHuu
2eomempuiecKux 3a0au,

* 061a0€emb MpPAOUYUOHHOU CXeMOU peuleHus 3a0ai Ha HNOoCmpoeHue ¢
NOMOWBIO YUPKYIA U JUHEUKU: aHAIu3, NoCmpoeHue, O00KA3amenibCmeo U
uccnedoganue;

* HAYYUMbCA peuams 3a0ayu Ha NOCMpoeHUe Memooom 2eoOMempuyecKo20
Mecma moyex u Memooom noooousi;

* npuobpecmu ONnvIM UCCIEO008AHUSL CEBOUCME NIAHUMEMPUUECKUX uayp ¢
NOMOUWBIO KOMNBIOMEPHBIX NPOCPAMM;

* npuodpecmu Onvim BbINOJIHEHUS NPOeKmos no memam «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompeskos no gopmyney.

N3mepenune reoMeTpuYeCKUX BeJTHIHH

BBITyCKHUK HAYYUTCS:

* HCIIOJIK30BaTh CBOMCTBA WM3MEpPEHUs JUIMH, IUIOMIAJACH W YIJOB IpHU
pelICHUM 3a7a4 Ha HAXOXKJICHWE JJIMHBI OTPE3Ka, JUIMHBI OKPYXKHOCTH, JJTHHBI
JYTH OKPY)KHOCTH, TPaJyCHOM MEpHI yIia;



* BBIYUCIISITh TUTOMIATN TPEYTOJIbHHKOB, MPSIMOYTOJIBHUKOB,
napajiieIorpaMM-MOB, TpamleIuii, KpyroB U CEKTOPOB;

* BBIYUCIIATH IJTUHY OKPYKHOCTH, JUTHHY AYTH OKPYKHOCTH;

* BBIYUCIISITh JUIMHBI JIMHCHHBIX DJIEMCHTOB (UTYpP W WX YIJIbI, UCIIONB3YS
bopMyIBl JUTMHBI OKPY>KHOCTH M JUTMHBI JYTH OKPYXXHOCTH, (POPMYJIBI TUTOIIAICH
duryp;

* pemaTh 3aJa4d Ha JOKA3aTeIbCTBO C HCIIOIB30BaHWEM (DOPMYI JIJTHHBI
OKPYXKHOCTH H JITUHBI TyTH OKPY>KHOCTH, (GOPMYII IIomaaei Guryp;

e pemaTh ~ NpaKTUYECKWE  3aJayd, CBSI3aHHBIE C  HAXOXIACHUEM
TCOMETPUYCCKUX BEIMYHMH (MCIIONB3Yysl TPH HEOOXOJIWMOCTH CIPABOYHHUKU U
TEXHUYECKHUE CPEJCTBA).

Boinycknuk noayuum 603mMOMCHOCMb HAYYUMBCAL:

* gulYUCIAMb  nAoWaou  Queyp, COCMAGIEHHbIX U3 08YX UlU 0Oojee
NPAMOY2ONIbHUKO8, NAPALIENIOCPAMMOS, MPey2OIbHUKO8, KDYed U CeKMOopa,

* GLIUUCTIAMb — NIOWAOU — MHO20Y20JIbHUKOS,  UCNONb3YSA — OMHOULeHUS]
PABHOBENUKOCMU U PABHOCOCABIEHHOCIU,

* NPUMEHAMb aNleeOpaudecKull U MpUeOHOMempuyecKull annapam u uoeu
08UIICEHUsI NPU peuleHUU 3a0ay Ha 8bIYUCIEeHUE NI0WA0el MHO20Y20IbHUKOS.

Koopannarsl

BBITyCKHUK HAYYUTCS:

* BBIYUCIIATh JUTMHY OTpPE3Ka IO KOOpJWHATAM €ro KOHIIOB; BBIYUCIISTH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

* HCIIOJIH30BaTh KOOPJIWHATHBIA METOMA JUISI M3YYCHHUS CBOWCTB MPSMBIX U
OKPYKHOCTEM.

Boinycknuk noayuum 603mMoMCHOCMb:

* 081a0emb KOOPOUHAMHLIM MeMmOOOM peuleHUss 3a0a4 HA BblYUCTIeHUS U
00KA3AMenbCmeda,

* npuobpecmu  ONvIM  UCNOILIOBAHUSL KOMNBLIOMEPHLIX NPOSPAMM  OJifl
AHANU3A YACMHBIX CTYYAE8 83AUMHO20 PACNOJIONCEHUS OKPYICHOCIEU U NPAMBIX,

* npuobpecmu onvim BbINOIHEHUs. npoekmos Ha memy <«lIpumenenue
KOOpOUHAMHO20 ~ Memooa  Npu  peueHuu  3a0ady  HaA  GblYUCIEHUS U
00KA3AMeNbCmea.

BekTopsl

BBITyCKHUK HAYYUTCS:

* ONIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB,
3aJIaHHBIX T€OMETPHYCCKH, HAXOIUTh BEKTOP, PABHBIH MPOHM3BEICHUIO 33JJaHHOTO
BEKTOpa Ha YHCJIO;

* HAXOJIUTh JIJII BEKTOPOB, 3aJaHHBIX KOOPJMHATAMH: JJIMHY BEKTOpa,
KOOPJIMHATBI CYMMBI W Pa3HOCTH JBYX H 0o0yiee BEKTOPOB, KOOPJHHATHI
MPOM3BEACHUS  BEKTOpa HAa  YHCJIO, TPUMCHSIS TpU  HEOOXOJIUMOCTH
COUYETATEIIBHBIN, IEPEMECTUTEIBHBIA U PACTIPEICTUTCIIEHBIN 3aKOHBI;

* BBIYUCIISITh CKASIPHOE TPOU3BEACHUEC BEKTOPOB, HAaXOIUTh YIOJl MEXIY
BEKTOpaMH, YCTaHABIMBATH NEPIICHIUKYISIPHOCTD MPSMBIX.

Boinycknuk noayuum 603mMoMCHOCMb:



* 081a0emb GeKMOPHLIM MeMOOOM OJil peuleHuss 3a0ay HAd BbIYUCTEeHUs U
0oKazamenbCcmed;
* npuodpecmu  Onvim  BbINOJHEHUS. NPOEKMO8 HA memy «NpUMeHeHue
BEKMOPHO20 MemoOd NPpuU peuleHuu 3a0ay Ha 8bIYUCTIeHUS U 00KA3AMETbCIEaN.
TpedoBaHusl K YPOBHIO NOATOTOBKH BbIIYCKHUKOB

B pesyinbTaTe HM3ydeHHsT Kypca MaTEMATUKU YYEHUK  JOJDKEH 3HATH/
MOHUMATh: *

u CymeCTBO IIOHATHUA MATCMATHUYCCKOI'O OOKa3aTCIbCTBA, IIPUMCPHBI
JA0Ka3aTCJIbCTB,

u CymicCTBO MMOHATHA aJIrOpUTMaA, IIPUBOJIUTH IIPUMCPBI AJITOPUTMOB;

u KaK HCIIOJIB3YIOTCA MATCMATHYCCKHC (i)OpMy.HBI, YpaBHCHHUA U

HCPAaBCHCTBA, IPUMCPbI HX IPUMCHCHUA I PCHIICHUA MATCMATHYCCKUX U
MPAaKTUYCCKUX 3a1a1,

u KaK MAaTCMaTU4YCCKU OIPCACICHHBIC (1)YHK]_II/II/I MOT'YT OIIMCBhIBATH
PCAJIBHBIC 3aBUCUMOCTH,; IPUBOAUTD IIPHUMCPBI TAKOT'O OITMCAHUA,

u KakK HOTpC6HOCTI/I MNPAaKTUKW IPUBCIA MATCMATHYCCKYIH0 HAYKY K
HCO6XOJII/IMOCTI/I pacinpCHUS MMOHATHUA YUCJIIA,

u BCpOHTHOCTHBIﬁ XapaKTCp MHOT'HX SaKOHOMepHOCTCﬁ OKPYyKarouiero
MUpa, IPpUMCPbI CTATUCTUYICCKHUX SaKOHOMepHOCTCﬁ M BBIBOJOB,

u KaKuM 06pa30M reoMeTprAaA BO3HUKIIA W3 IIPAKTHYCCKHUX 3a1daq

3CMIJICMCPUSI,; NpUMEPbI TCOMCTPUYICCKUX O0OBEKTOB H YTBep}KI[eHI/Iﬁ O HHX,
BaKHBIX IJIA ITPAKTHUKH,

= CMBICH HJCaIN3ally, MO3BOJSIOIIEH pelarh 3aJadyd pealbHOM
JNEUCTBUTENBHOCTH  MaTeMaTUYECKUMU  METOAaMHu,  IpHUMEpbl  OIIHOOK,
BO3HUKAIOUIUX MPH HICATH3ALNH.

Apudmernka

YMmern

= BBINIOJIHATh ~ YCTHO apuU(pMETUUYECKUe JEHUCTBUSA: CIOXKEHUE U

BBIUYMTAHWE JBY3HAYHBIX YHCENT U JCCATUYHBIX JpoOedl ¢ JBYMsl 3HaKaMmw,
YMHOKEHHUE OJTHO3HAYHBIX UHCEII, apu(PMETUUECKHE ONEepalui ¢ OOBIKHOBEHHBIMU
JIPOOSIMU C OTHO3HAYHBIM 3HAMEHATEIEM U YUCITUTENIEM;

. MePeXOIUTh OT OAHOM (POPMBI 3amUCH YUCEN K APYroH, MpeaCcTaBIiATh
JNECATUYHYI0 JIpoOb B BHJIE€ OOBIKHOBEHHOW U B MPOCTEUIINX Ciydasx
OOBIKHOBEHHYIO B BUJIC JCCATUYHOM, MPOLICHTHI - B BUJIE IpoOU U ApOOL — B BUJE
MPOIICHTOB; 3aMMUChIBaTh OOJBIIHME M MaJlble YWCIa C HUCIOJIB30BaHUEM IIEJIbIX
CTCIICHEH OECATKHU;

= BBITIOJIHATh apuPMETUUECKUEe JEUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU,
CPaBHUBATh PALMOHAIBHBIE W JEUCTBUTEIILHBIC YHWCIIA; HAXOAWUTh B HECIIOKHBIX
CiydasiX 3HA4YCHHUs CTEIEHEW C LEJNbIMU IOKa3aTelIMU W KOPHEW; HAXOIOUTh
3HAYCHUS YUCIIOBBIX BBIPAKECHUN;

. OKPYIJISITH  IeJIble Yuclia U JICCATUYHBIE ApOOM, HAXOJHUTh
MPUOMKEHHBIE YHCIa C HEJAOCTaTKOM M C H30BITKOM, BBINOJHATH OIICHKY
YHUCIJIOBBIX BBIPAXKEHUM;



= MI0JIb30BAThCS OCHOBHBIMHM €IVMHULAMM JUIMHBI, MaccChbl, BPEMEHH,
CKOPOCTH, IUIONIaaAn, 00beMa; BbhIpakaTh Oojiee KpyMHbIE €AUMHUIBI Yepe3 Oosee
MeJIKUE U Ha000poT;

= pemaTe TEKCTOBBIE 3aJauM, BKIIOYAs 3aJadyd, CBA3aHHBIE C
OTHOIIEHUEM U C MPONOPLUUOHAIBHOCTHIO BEJIMYUH, JPOOSMHU U MPOLICHTAMH;

HCNOJIb30BaTh NPHOOPETEHHbIC 3HAHUS W YMEHHSI B IPAKTHYECKOI
NAeSITeJIbHOCTH U NTOBCEAHEBHOM 'KU3HU JJISA:

= pELICHHs HECIOKHBIX TPAKTUYECKUX PACUETHBIX 33/1a4, B TOM YHCIIE C
UCITIOJIb30BAaHUEM TIPU HEOOXOAMMOCTH CIPABOYHBIX MAaTEPHANIOB, KaJbKYJISATOpA,
KOMIIBIOTEPA;

= YCTHOM NPUKHUIKA WU OLEHKU pe3yJibTaTa BBIYMCICHUMN; MNPOBEPKU
pe3ynbpTaTa BIYNCIEHHUS, C UICIIOJIB30BAHUEM PA3JIUYHBIX TIPUEMOB;

= MHTEPIIPETALNN pEe3yJbTaTOB  pELIEHUs 3aJa4y C  Yy4ETOM
OTPAaHWYEHUW, CBS3aHHBIX C pPEaJbHBIMU CBOWCTBAMHU pacCMaTPUBAEMbIX
MPOLIECCOB U ABJICHUMU.

AureOpa

YmMmern

= COCTaBIIATh OYKBEHHbIE BBIPAYKEHUS U (OPMYIIBI IO YCIOBHIM 3a7ady;
OCYHIECTBIISITh B BHIPAXKECHUSIX U (POPMYJIaX YUCIOBBIE MOJCTAHOBKU U BBITIOJIHATH
COOTBETCTBYIOIINE BBIYMCIIECHHUSI, OCYIIECTBIATH MTOJACTAHOBKY OJHOTO BBIPAKECHUS
B JIpyroe; BeIpaxkatb 13 (OpMyJl OJIHY MIEPEMEHHYIO Yepe3 OCTAJIbHBIE;

= BBIIIOJIHATH OCHOBHBIE JEHCTBHUS CO CTENEHSAMHU C  LEIbIMHU
MOKa3aTeNs MU, C MHOTOWIEHAMHU M C alreOpanyecKUMH ApPOOSIMU; BBIIOIHIATH
pa3lIoKEHUE MHOTOWICHOB HA MHOXWTENW; BBINOJHATh TOXJIECTBEHHBIE
npeoOpa3oBaHus PallMOHANIBHBIX BhIPAKEHUH;

= NPUMEHSATh CBOMCTBAa apU(METHUECKHX KBAJPATHBIX KOPHEW ISt
BBIYMCIICHUS 3HAYCHUU U MpeoOpa3oBaHUN YMCIOBBIX BBIPAKEHUMN, COJEpIKAIIUX
KBaJpaTHbIE KOPHH;

= pelmiaTe JMHEWHbIC, KBAJpPATHBIE YPaBHEHUS W PpalMOHAIbHbBIC
YPaBHEHHUs, CBOASLIMECS K HHM, CHUCTEMbl [IBYX JIMHEWHBIX YpPaBHEHHH U
HECJIOKHBIE HEJIMHENHBIE CUCTEMBI;

u peuiaTtb JIMHEHHBIC U KBaAPAaTHBIC HCPABCHCTBA C OHHOfI HepeMeHHOﬁ
1 UX CUCTCMBI,
u peuiaTtb TCKCTOBBIC 3a1a4H anre6pa1/1quI<I/IM MCTOAOM,

MHTEPIPETUPOBATH MOJYYEHHBIH pe3ylbTaT, MPOBOJUTH OTOOP PEIICHHM, UCXOMs
u3 GopMyIMPOBKH 33/1a4H;

. M300pakaTh YUCIIa TOUKAMU Ha KOOPJMHATHOMN MPSIMON;

. ONpENeNATh KOOpAMHATAa TOYKH IUIOCKOCTH, CTPOUTH TOYKH C
3aJlaHHBIMU  KOOpJIMHATaMH; U300pa)kaTb MHOXKECTBO pEHICHUN JMHEHHOro
HEPaBEHCTBA;

. pacno3HaBaTh apuMeTHUYECKUEe U TeOMETPUYECKHEe MPOrpecCcui;
pemarb 3aj7ayu ¢ IpUMEeHEeHHeM (POpMyJibl OOIIEro YieHa U CyMMbI HECKOJIbKHUX
MIEPBBIX YJICHOB;



= HAaXOJUTh 3HaueHUA (YHKIUHU, 3aJaHHON QopMynoH, TabauuLeH,
rpagukoM MO ee apryMeHTy; HaXOAWTh 3HAUeHHE apryMeHTa IO 3HA4YEeHUIO
(byHKUMH, 3aJaHHON TpadUKOM WM TaOJIUIIeH;

. OnpeeNsITh CBOMCTBA (YHKUMHM 1O €€ Tpaduky; MPUMEHAThH
rpaduyeckue NpeacTaBICHUs IPU pEUICHUN YPABHEHU, CUCTEM, HEPABEHCTB;
. ONKCHIBATh CBOMCTBA U3YyUYEHHBIX (PYHKIUH, CTPOUTH UX IpapuKu

HCNOJb30BaTh NMPUHOOPETEeHHbIe 3HAHWST W YMEHHSl B NPaKTHYeCKOii
AeATeJTbHOCTH U MOBCEHEBHOM KN3HHU J1JI5:

. BBITIOJIHEHUS pacyeToB Mo (dopmynaMm, coctaBieHue Gopmyl,
BBIPOKAIOIINX 3aBHCHMOCTh MEXKIY pPCaJTbHBIMA BEJIUYMHAMH; HAXOXKICHHS
HY>XHOH (hOpMYJIBI B CIIPABOYHBIX MaTepHaa;

u MOACIMPOBAHHUC MPAaKTHYCCKHUX CI/ITyaLII/Iﬁ n HCCIICAOBAHUA
IMOCTPOCHHBIX MOI[CHCﬁ C UCIIOJIB30BAHHUCM allllapaTa anre6pm;
u OIMKMCaHUuA 3aBUCUMOCTEH MCIKIAY (1)H31/IIICCKI/IMI/I BCIIMUYMHaAMH

COOTBETCTBYIOIIMMH (DOpMyJIaMU TIPU HMCCIIETOBAHUU HECIIONKHBIX MPAKTUYECKUX
CUTYaLN;

= UHTEpHNpETalud  TrpauKOB  pealbHBIX  3aBUCUMOCTEH  MEXIy
BEJIMYMHAMM.

I'eomerpusn

YMmern

= MIOJIb30BATHCSI T€OMETPUUYECKUM S3bIKOM JUISI OMMCAaHUA IPEAMETOB
OKPY’KaroUIEro MUpa;

= pacno3HaBaTh TreoMeTpuueckue (QUrypsl, pazauyaTb KX B3aUMHOE
PacCIIOJI0KEHHUE;

= M300pakaTh TEOMETPUUYECKHE (UTYPHI; BBINOJIHATH YEPTEKU IO
YCIIOBUIO 3aJ1a4; OCYILIECTBIATH peoOpazoBanue Gpuryp;

= pacno3HaBaTh Ha YepTekax, MOJCIAX U B OKpYKarolle 00CTaHOBKE
OCHOBHBIE IPOCTPAHCTBEHHBIE TeJa, U300paXKaTh UX;

= B MPOCTEHIIUX CIydassX CTPOUTh CEYEHUS U  PA3BEPTKHU
MIPOCTPAHCTBEHHBIX TE;

= IIPOBOJIUTH OINEpPAallMM HAJ BEKTOPAMH, BBIUHUCIATH [UJIMHY U
KOOPAWHATBI BEKTOPA, YTOJ MEXKAY BEKTOPAMH;

= BBIUMCIISATh 3HAYEHHS TE€OMETPUYECKUX BEIMYMH (IUIMH, YIJIOB,

IJIomaae, oObeMoB); B TOM 4YHCIE: ISl yIJIOB OT 0° o 180° ONpPEeAEHsATh
3HAYCHHUS TPUTOHOMETPUYECKUX (PYHKUIMM 1O 3aJaHHBIM 3HAYEHUSM YIJIOB;
HaXOJIUTh 3HAYEHUS TPUTOHOMETPUUECKUX (PYHKIMM 10 3HAUYCHHUIO OJTHOW U3 HUX,
HaXOJIUTh CTOPOHBI, YIJbl W IUIOMIATXA TPEYrOJbHUKOB, JIMHBI JIOMAaHBIX, AYT
OKPY)KHOCTH, TUIOIIAZied OCHOBHBIX TeoMeTpudeckux ¢uryp u  duryp,
COCTaBJICHHBIX U3 HUX;

" peraTh TeOMETPUYECKUE 3a7ayl OMHUPAsICh Ha M3YYCHHBIC CBOICTBA
buryp m OTHOIICHUU MEXAYy HUMH, TMPUMEHSS TOMOJHUTEIIbHBIC MOCTPOCHHUS,
anreOpanyecKuii ¥ TPUTOHOMETPUUYECKUH arapar, COOOpaKeHUsi CAMMETPHU;

" MPOBOJIUTh JIOKA3aTENIbHBIC PACCYXKACHUS TMPU PEHICHUU 3ajad,
WCIIONB3Yysd HW3BECTHBIC TEOPEeMbl, OOHApY>XWBasi BO3MOXXHOCTH JUIS HUX
HCIIOJIb30BaHUS;



u peuiaTtb HpOCTCﬁH.IPIC INIAHUMCTPUYCCKUC 3ada49U B IIPOCTPAHCTBC,
HCIIOJIB30BaATDH npuoﬁpeTeHHme SHAHUSA M YMCHHSA B HpaKTquCKOﬁ
ACATCJIBbHOCTH U HOBCG}IHeBHOﬁ JKU3HHU TJIA:

= OMMCAHMSI PEeaTbHBIX CUTYAIIUI Ha SI3bIKE TEOMETPUH;

. pacyeToB,  BKIIOUAIOIIMX  NPOCTEHIINE  TPUTOHOMETPUYECKHE
bopmybl;

= pelIeHus] ~ TPUTOHOMETPUYECKHX  3aJa4 C  HMCIHOJb30BaHUEM
TPUTOHOMETPHH; *

. perieHue MPAKTUYECKUX 3azay, CBSI3aHHBIX C

HaXO0XXJICHUEMICOMETPUYECKUX BEJIMYMH (UCTOJB3ys TIPH  HEOOXOIUMOCTHU
CIIPaBOYHUKH M TEXHHUYECKUE CPEJICTBA);

. MMOCTPOCHHUE TEOMETPUUCCKUMH MHCTPYMEHTaMU (JIMHEHKa, YTOJbHHUK,
UPKYJb, TPAHCIIOPTHD).

JJleMeHTbl  JIOTHKH, KOMOMHATOPMKH, CTATUCTUKH M  TEOPHH
BEPOSITHOCTEM

Ymernb

. [IpoBOAUTE HECIOXHBIE JOKA3aTEIbCTBA, IOJIYyYaTh MPOCTEUIINE
CJIEJICTBUSl M3 H3BECTHBIX WJIM PAHEE IIOJYYCHHBIX YTBEPKICHUM, OLICHUBATH
JIOTUYECKYK) IPABUIIBHOCTh  PACCYXKIECHUW, HCIOJIb30BaTh IPUMEPHI IS
WUTFOCTPALMHA U KOHTPIPUMEPHI UIsI OIIPOBEPKEHUS YTBEPIKICHUM;

= u3BJIeKaTh HMHGOPMAIIMIO, TPEJICTAaBICHHYI0 B TabiMIax, Ha
auarpaMmax, rpadukax; COCTaBiIsATh TaOJIUIIbI, CTPOUTH AMArpaMMbl U rpaduKy;

= pematb KOMOMHATOPHBIE 33a/1a4u MyTEM CHCTEMAaTHUYECKOro rnepedopa
BO3MOKHBIX BAPUAHTOB U UCIIOJIb30BAHUEM MPABHII YMHOXKEHNS;

= BBIYUCIIATh CPEHUE 3HAUEHUS PE3YyJIbTaTOB N3MEPEHHI;

= HaXOJUTh YaCTOTY COOBITHS, WCIIONB3Ys COOCTBEHHBIC HAOIOJACHUS
TOTOBBIE CTATUCTHYECKUE TaHHBIC;

= HAXOJUTh BEPOSITHOCTU CIy4alHBIX COOBITUN B MPOCTEUILINX CIIydasiX;

HCIIOJIBb30BaATDH npuoﬁpeTeHHme SHAHUSA M YMCHHSA B HpaKTI/IquKOﬁ
ACATCJIBbHOCTH U HOBCG}IHeBHOﬁ JKU3HU O

= BBICTPauBAaHUS apryMEHTAlMU [IPU JOKa3aTEIbCTBE U B AUAJIOTE;

. pacrio3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUN;

= 3aIMCU MAaTeMaTUYECKUX YTBEPKIACHUN, T0KA3aTEIbCTB;

. aHaJIu3a peaJbHbIX YHWCIOBBIX [IaHHBIX, NPEACTABICHHBIX B BUIE
auarpaMm, rpadukoB, TaOIUIL;

= pElIeHHs IPAaKTUYECKUX 3a/1a4 B MOBCETHEBHON U MPOQPECCUOHATIBHON

NEATeIbHOCTH C HCIOJb30BaHWEM JEWCTBHM € YKCJIaMH, MPOIEHTOB, JJIUH,
1013 /1e¥, 00bEMOB, BpEMEHHU, CKOPOCTH;

u peuICHUA y‘le6HBIX u MPaKTHYCCKUX 3ajJgay, Tpe6y10H_[I/IX
CUCTCMATHYCCKOI'O Hepe60pa BAPpHUAHTOB,
u CpPaBHCHHA IIAHCOB HACTYIIJICHHA CHy‘laI‘/JIHBIX CO6BITI/II>1, JJIs1 OICHKH

BEPOSITHOCTU CIIYYaHHOTO COOBITHSI B MPAKTHUYECKUX CUTYAILUSX, COMOCTABICHUS
MOJIEIH C PEAIbHOM CUTyalneH;
. MOHUMAaHUS CTATUCTUYECKUX YTBEPKIACHHM.



Coaepxkanue Kypca MaTeMAaTHKH 5-9 Kj1accoB

Apugpmemuxa

HarypanbHble yuciaa

Pan warypanpHbiX uymcen. JlecsiTu4yHas 3amuch HATypajbHBIX YHCEIL.
OxpyriaeHue HaTypajabHbIX YUCEIL.

KoopnunatHelii j1yy.

CpaBHeHue HarypalbHbIX uncen. CloKeHHEe M BBIYUTAHUE HATYpaIbHBIX
yuces. CBOMCTBA CIIOKEHUS. ¥

YMHOXEHHE M JeleHHe HaTypalibHbIX uunced. CBOICTBA yMHOMKEHHUS.
Henenne ¢ octatkoMm. CTeneHp Yuciia ¢ HaTypajibHbIM MOKa3aTeseM.

Jlenutenu u KpaTHble HaTypanbHOro uyncia. Hanbonpumit o0Omui qenurens.
Haumensinee obmiee kpatHoe. [Ipusnaku neaumoctu Ha 2, Ha 3, Ha 5, HA 9, Ha 10.

[IpocThie u cocTaBHbIE yKcia. Pa3noxenue yrces Ha MPOCThIE MHOKUTEH.

Pemenue TeKCTOBBIX 3a/1a4 apu(PMETUYECKUMH CIIOCOOAMM.

J{podu

OO6bIkHOBeHHBIE JIpoOu. OCHOBHOE CBOMCTBO Apodu. Haxoknenue npobu
oT uucina. HaxoxzaeHue uuciaa 1o 3HaYeHUto ero Jpobu. IlpaBunbHble |
HernpaBuwibHbIe JpoOu. CMelllaHHbIE YncTa.

CpaBHeHHEe  OOBIKHOBEHHBIX  JpoOei M CMEIIAHHBIX  YHCell.
Apudpmernyeckue AEUCTBUS € OOBIKHOBEHHBIMH JpOOSMH M CMEIIAHHBIMU
YHCIIAMHU.

Hecstuunble apodu. CpaBHEHHME M OKpYIJIEHUE JAECATHUYHBIX JPOOEH.
Apudpmernyeckue AEUCTBUS C JNECATHUUHBIMU JpoOsMH. [IpUKuAKK pe3yabTaToB
BbuKcieHui. [lpencraBienue necaTuyHoi 1poOu B BUJE OOBIKHOBEHHOU APOOH U
OOBIKHOBEHHON B BHJIE JECATUYHOW. beckoHeuHble MepuoIUYECKHe IECSITHUUHbIE
npobu. Jlecarnunoe npubimxkeHne 0ObIKHOBEHHOM 1poOu.

OtHomenue. IlporieHTHOE OTHOLIEHWE ABYX uMcen. JleneHue uucina B
JaHHOM OTHOIleHuHu. MaciTad.

[Iponopuusi. OcHoBHOe cBoiicTBO mnpomnopuuu. Ilpsmas u oOpartHas
MPOINOPLMOHATILHBIE 3aBUCUMOCTH.

[Ipouentsl. HaxoxaeHnue nponeHToB oT yucia. Haxoxaenue yucia mo ero
MPOLICHTAM.

Pemenue TeKCTOBBIX 3a/1a4 apu(pMETUUECKUMH CIIOCOOAMM.

Pannonajbublie Ynciia

[lonoxuTenbHble, OTpULIATENbHBIE Yncaa U yncio 0.

[IpoTuBomONOKHBIE Ynciaa. Moy yucia.

Lensle yucna. Pamuonanbhble uncia. CpaBHEHHE pallMOHAIBHBIX YHCEIL.
Apudmernyeckue NEUCTBHS C pallMOHATbHBIMU yuciaMu. CBOMCTBA CIIOKEHHS U
YMHO>KEHHUS pallMOHAIbHBIX YHUCE]T.

Koopnunarnas npsimas. KoopauHaTtHasi miiocKoCTb.

Beauunnpl. 3aBUCMMOCTH MeKIYy BeJINYNHAMHU

Enununs! qussl, oioniaan, oobema, Maccbl, BpeMEHHU, CKOPOCTH.

IIpumepsr  3aBucuMoOcTEM  Mexay  BenuuuHamu.  [Ipencrasienue
3aBUCUMOCTEN B Bue popMyil. Beruucnenus no gopmyinam.



YucsioBbie M OyKBEHHBIE BHIPAKECHUsA. Y pABHEHU S

UucnoBble BBIPAXEHHS. 3HAYEHHWE YHUCIOBOTO BbIpakeHus. llopsaox
JEHUCTBUM B YHCIIOBBIX BbIpakeHUAX. bykBeHHbIE BhIpakeHHsI. PackpbiTHE CKOOOK.
[lono6HbIe cnaraemblie, MpUBEACHUE TOJOOHBIX cllaraeMbIX. DOPMYIIbI.

VYpaBuenus. Kopenb ypaBHeHusa. OCHOBHBIE CBOMCTBA ypaBHEHUM. Pemenue
TEKCTOBBIX 3374 C IOMOILbIO YPaBHEHUH.

JIeMEHThI CTATHCTHKH, BeposiTHOCTH. KoMOuHaTOpHBIE 3agaun

[IpencraBienne JaHHBIX B *BUAE TaONMI, KPYrOBBIX M CTOJOYATHIX
auarpaMm, rpaukos.

Cpenuee apudmernueckoe. CpegHee 3HAaUCHUE BETUYUHBI.

Cnyuaiinoe coObiTHe. JlocToBEpHOE U HEBO3MOXKHOE COOBITHA. BeposTHOCTh
ciy4aitHoro coOwiTus. Penenrne koMOMHATOPHBIX 3a/1a4.

I'eomerpuuyeckue purypsl. U3mMepenns reoMeTpu4eCKMX BeJIUYHH

Otpesok. Iloctpoenne otrpeska. [nuHa orpeska, jJomaHou. M3mepeHue
JUIMHBl ~ OTpE3Ka, TIOCTPOECHHME  OTpe3ka 3aJaHHOM  JiuHbl.  [lepumeTtp
MHOroyrojbHuka. Ilnockocrs. Ilpsamas. Jlyy.

VYron. Buasl yrnos. ['pagycHas mepa yria. MI3MepeHue u nocTpoeHue yrioB
C IOMOILBIO TPAHCIIOPTHUPA.

[Ipsmoyroneauk.  KBagpar. TpeyrombHuk. Buasl  TpeyrojgbpHHKOB.
OkpyxHOCTb U Kpyr. JlsinHa OKpyx)HOCTU. YnCHOo 7.

PaBenctBo  ¢uryp. Ilomstme wu cBoiictBa 1wiomanu. [lmomans
npsiMOYToJibHUKA U KBajpaTta. [Inomans kpyra. Ocb cuMMeTpuu Urypsl.

Harnsgneie MIPEACTABIICHHUS 0 IIPOCTPAHCTBEHHBIX burypax:
NPSIMOYTOJIbHBIN Mapaiefenunes, Kyo, nupamuaa, UWIMHAP, KOHYC, map, chepa.
IIpumepbl pa3BEPTOK MHOIOTPAHHHMKOB, LWIMHAPA, KOHYyca. [loHsATHE U CBOMCTBA
o0veMa. O0BbEM NPSAMOYTOIBHOTO Mapajuieienumena u Kyoa.

B3anMmHOe pacrnonokeHue IByX NpsMbIX. l[leprneHIuKyIsipHbIE MpsSMBIE.
[TapannenbHble NpsIMBIE.

OceBas U LEeHTpalIbHasl CHMMETPHUHU.

MaremaTHKa B MCTOPUYECKOM PA3BUTHH

Pumckass cucrema cuucieHusa. [lo3MIIMOHHBIE CUCTEMBI CUHCICHUS.
O603nauenue uudp B Apesneit Pycu. Crapunnsie Mepsl 1nuHbl. BBenenue merpa
KaK €IWHMIIBI 1IMHbl. Metpuueckas cuctema mep B Poccun, B EBpone. Mcropus
dbopmupoBaHusT MaTeMaTUYeCKUX cUMBOJIOB. [[pobu B BaBunoune, Erunte, Pume,
Ha Pycu. OTkpbITHE HEeCITHUHBIX ApoOeil. Mup mpocThix uncesn. 30J0TOE CEYEHUE.
Yucno Hynb. [TosiBIeHne OTpULATENBHBIX YUCEN.

Anzeopa

AJire0panvecKue BbIPaKeHUS

BykBeHHBIC BRIpaXKCHUS (BBIpAKEHUS C TIEPEMEHHBIMH ). UnCI0BOE 3HAUCHUE
OYKBEHHOTO BBIpaKeHUs. JOMyCTHMBIC 3HAYCHHUS IEPEMEHHBIX, BXOJSANIUX B
anreOpandeckre BbIpaxkeHUs. [lojJcTaHOBKA BBIPAKEHWH BMECTO IEPEMEHHBIX.
PaBeHCTBO OYKBEHHBIX BBIpaKeHUH. TOXICCTBO, IOKA3aTEIbCTBO TOXKICCTB.
[IpeobpazoBaHuEe BBIPAKCHHUIA.



CpoiicTBa cTemeHeidl ¢ menbiM ToKa3ateneMm. MHorowieHsl. CrokeHue,
BBIUMTAaHUE, YMHOXXEHHE MHOTOWICHOB. DOpPMYIIbI COKPAIICHHOTO YMHOXCHHUS:
KBaJpaT CyMMBlI KBaapaT Pa3HOCTH, KO cymmsl u KyO paznocmu. Popmyna
Pa3HOCTH KBAJpaToOB, opmynvl cymmuvl Ky608 u paswocmu Ky6os. PazmoxeHue
MHOTOUYJICHa Ha MHOXHUTENU. KBaapaTHBIA TpexwieH. Bwidenenue noaiHoeo
keaopama 6 keaopamuom mpexuieHe. Teopema Buera. Paznoxenue kBaapaTHOTO
TpeXwieHa Ha JIMHEHHBIE MHOXXHUTETH. MHOTOWIEHBI C OJHON TIepPEeMEHHOM.
Crenens MHOTOWIeHa. KopeHbp MHOTGUIICHA.

Anrebpanueckass  npo6b.  Cokpamenue — apoGei.  [ledictBus ¢
anredpandyecKuMu ApoosiMu.

PanronanbpHBIC BBIp@OKEHHUS W MX MpeoOpa3oBaHus. CBOHCTBAa KBaJpaTHBIX
KOPHEH M MX IPUMCHEHUE B BEIYMTAHHSIX.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenne c¢ ogHoi mnepemeHHOW. Kopenb ypaBHenus. JIuHeiniHoe
ypaBHenue. KBaapatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJpaTHOIO ypaBHEHUS.
Pemrenne pamnumonanbHeIX ypaBHeHUM. IIpumepsl penieHus ypaBHEHUN BBICIIMX
CTEIEHEW: METO/IbI 3aMEHBI IEPEMEHHOM, PA3JIOKEHNE HA MHOKUTEIIH.

VYpaBHEHHE ¢ ABYyMsI NEPEMEHHBIMH; penieHue cucteMbl. Crucrema IBYX
JUHEWHBIX YpPAaBHEHUN C JBYyMs I[EPEMEHHBIMHU; PEIIEHUE IOACTAHOBKOW H
anreOpanyeckuM CIOKEHUEM. YPpaBHEHHE C HECKOJIbKUMU MEPEMEHHBIMHU.
IIpuMepbl pelleHHs HENMHENMHBIX cucTteM. llpuMepsl pelieHuss ypaBHEHUN B
LETIBIX YUCTIAX.

HepaBencrBo ¢ omHol mnepeMeHHOU. PemieHne HepaBeHcTBa. JIMHEHHBIE
HEpPAaBEHCTBA C OJHOW NEPEMEHHONW M HUX cucTtembl. KBajapaTHble HEpaBEHCTBA.
IIpumepwl pewienuss OpoOHO-PAYUOHATILHBIX HEPABEHCMNE.

UucnoBble HEpaBEeHCTBA M MX CBOWCTBA. J{okazamenbcmeo UuUCI08bIX U
aneebpauyeckux HepageHcms.

[lepexoxa oT ciioBecHOM (HOPMYIUPOBKM COOTHOIIEHUNH MEXKIY BEJIMYUHAMU
K anreOpandeckoil. Pemenne TeKCTOBBIX 3a/1a4 aJireOpanyeckuM CIiocOOOM.

YucaoBble M0C/1€10BATEILHOCTH

[lonsTue mnocnenoBaTeNbHOCTU. ApudMeTHuecKass U TeoMeTpudecKas
nporpeccun. Dopmynsl 00mIero ujgeHa apupMETUYECKOH U TeOMETPUUYECKOM
MpPOrpeccuii, CyMMBbI TIEpBBIX HECKOJIBKUX UJIEHOB apU(PMETUYECKOH U
reOMETPUUECKOHN IPOrPeCCUil.

CioHbIE IPOLICHTBHI.

YucnaoBble QyHKUNH

[Tonsitue Gynkumu. O6macTh ompeneneHuss (yHkiuu. CrocoObl 3alaHus
bynkauu. 'paduk QyHkiuu, Bodpactanue U yobiBaHue (QYHKIUU, HAUOOJbIICE U
HaUMEHbIIIEE  3HAYCHHUS byHKUIMH, HYJIU byHKIMH, IPOMEXKYTKH
3HAKOMOCTOSHCTBA. UTeHne rpa@ukoB (QyHKIIHA.

OYHKIMK, OMHUCHIBAIONIME TMPSAMYI0O M OOpaTHYIO MNPONOPLUOHATBHYIO
3aBUCUMOCTH, MX rpaduku. JIluneliHas ¢yHkuus, ee rpaduk, reoMeTpUUYecKUi
cMpicnt  ko3dunumentoB. ['mnepOoma. Ksagpatuunas ¢yHkuusg, ee rpaduk,



napabosia. KoopauHaThl BepuiMHBI Mapaboiibl, OCh cumMMerpun. CmeneHHvle
@yHKYuUu ¢ HaMypanrbHbiM noxasamenem, ux epaguxu. I'papuku GyHKIIUN: KOPEHB
KBaJpaTHBIN, KOpEHb KyOuueckuit, Mmoayib. Mcnons3oBanue rpadukoB yHKIUN
JUTSL PEIICHUS] YPaBHEHUN U CUCTEM.

[Tpumepsb! rpaduuecKkux 3aBUCUMOCTEH, OTPAKAIOIIUX PeaTbHBIC MTPOIIECCHI:
KoJie0aHue, TOKa3aTeIbHBIM POCT;, uYuCi08ble @QYHKYUU, ONUCHIBAIOWUE dMU
npoyeccol.

[TapamienpHblii nepeHoc rpadiuka BIONL OCEH KOOPAWHAT U CUMMEMPUs
OMHOCUMENbHO OCell.

Koopannarsl

N300paxkeHre 4ucesn TOYKaMU KOOpAMHATHOW mpsiMoil. ['eomerpuueckuii
CMBICI MOAYJiA yuciaa. UYUCIOBbIE MPOMEKYTKH: HHTEpPBaJ, OTPE30K, JIyY.
Dopmyna paccmosnus Mexicoy mouKkamu KOOPOUHAMHOU NPSAMOII.

JlekapToBbl KOOPJAWHATHI Ha IJIOCKOCTH; KOOPJAWHATHI TOYKU. KoopanHatel
cepeaunbl orpe3ka. Dopmyna pacCTOSIHUA MEXAY JIBYMS TOYKAMH IUIOCKOCTH.
VYpaBHeHHE TPSAMOM, YriIoBoW KO3 UIIMEHT MPSIMOM, YCIOBHUE MapaJieIbHOCTU
NpsIMBIX. YpaBHEHHE OKPYXHOCTH C LIEHTPOM B Hauaje KOOPAHUHAT U 8 000U
3a0aHHOlU moukKe.

['paduueckas uHTEpHpeTalvsi ypaBHEHUW C JByMs NEPEMEHHBIMH U HX
CUCTEM, HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.

T'eomempus

IIpocreiiniue reoMmerpuyeckue (purypbl

Touka, mnpsamasa. Otpe3ok, ayd. ¥Yrona. Bunasl yrimoB. CMexHbIE U
BEpTUKaIbHBIE YIIIbl. BuccekTpuca yria.

Ilepecekaromuecss U napaieibHble Npsamble. llepnenauKysipHble MpsSMBbIE.
[Ipu3Haku mnapawienbHOCTH TpsAMbIX. CBOHCTBa MapajuIe/IbHBIX — MOPSMBIX.
[lepneHaUKyJIIp U HAKIOHHAS K MPSAMO.

MHOroyroJibHuKH

Tpeyronsnuku. Bunbl TpeyronbHukoB. Menauana, OucceKkTpuca, BBICOTA,
CpeaHssl JIUHUS TpeyrojbHUKA. [[pu3HaKku paBeHCTBA TPEYroJbHUKOB. CBOMCTBA U
NpPU3HAKK PAaBHOOEAPEHHOro TpeyroibHuka. CepeluHHbIN NEePIeHIUKYIIAp
orpe3ka. Cymma yrioB TpeyroibHUKA. BHEIIHHWE yIibl  TPEYTrOJbHUKA.
HepaBencTBo TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMHU W yrjiaMu
TpeyroiabHuka. Teopema Iudaropa.

[lono6ubie TpeyronbHUkU. I[Ipu3Haku mnom0OUs TpeyrodbHUKOB. Touku
nepecevyeHnuss MeJauaH, OUCCEeKTPUC, BBICOT TPEYroJbHUKA, CEepPeIUHHBIX
NEPHEeHAUKYJISIPOB CTOPOH TpeyrojbHUKa. CBOMCTBO OMCCEKTPUCHI TPEYTOJbHUKA.
Teopema daneca. MeTpuyeckue COOTHOLIECHUS B MPSIMOYIOJIBHOM TPEYTOJIbHUKE.
CuHyc, KOCHHYC, TAHI€HC, KOTAaHIE€HC OCTPOro yIJIa MPsSMOYTIOJBHOIO Tpe-
yroinpHuka U yriioB or 0 nmo 180. @opmyibl, CBSI3BIBAIOLIME CHHYC, KOCHUHYC,
TaHI€HC, KOTAaHT'€HC OJHOTO W TOro e yria. Pemenue tpeyronpHukoB. Teopema
CHUHYCOB U TEOpEMa KOCUHYCOB.

UYetblpéxyronpHuku.  Ilapamnenorpamm.  CBoiicTBa W NIPU3HAKHU
napayenorpamma. I[IpsimoyronbHuk, poMO, KBaJpar, UX CBOWCTBA U IMPU3HAKHU.



Tpanenus. CpenHsisi TMHUA TPANEUHU U €€ CBOMCTBA.

MHOroyroyibHUKH. BeIykible MHOTOyroJbHUKH. CyMMa YIJIOB BBITYKJIOTO
MHOI'OYroJIbHUKA. [[paBUIbHBIE MHOTOYTOJIBHUKH.

Oxkpy:kHOCTBH U Kpyr. ['eoMeTpuYecKue NoOCTpoOeHUs

OKpyXHOCTh M Kpyr. DJEMEHTBl OKPYKHOCTH M Kpyra. lleHTpanbHble U
BIIMCaHHblEe yrubl. KacaTenbHas K OKpPYKHOCTM M €€ cBoWcTBa. B3amMHOe
PaCIIONIOKEHHE MNPSIMON M OKpYKHOCTH. OmnrcaHHas W BIHMCAaHHAs OKPYXHOCTH
TpeyrojibHuKa. BrnucanHble ¥ ONMUCAHHBIE YETHIPEXYTOJIBHUKHU, MX CBOMCTBA U
MpU3HAaKW. BrimcaHHbIE U ONMCAaHHBIE MHOTOYTOJIbHUKHU.

['eomerpuueckoe mecto Touek (I'MT). CepenunHblii nepneHIUKYISP
oTpeska u ouccexkrpuca yria kak [MT.

['eomeTprueckre NOCTPOEHUs HUPKYJIEM U JIMHENKOW. OCHOBHBIE 3a7]a4M Ha
IIOCTPOCHHE: IOCTPOEHUE YIJVIA, PABHOIO JAAHHOMY, IOCTPOEHHE CEPEIUHHOIO
MEPIEHNKYJIApAa JAaHHOTO OTpE3Ka, IMOCTPOCHHUE MPSMOW, NPOXOASIIEN dYepes3
JaHHYIO TOYKY M MEPIEeHIUKYISIPHONU JaHHOUM MpsSIMOM, MOCTPOEHHE OUCCEKTPUCHI
na"Horo yriua. [loctpoenue TpeyrojibHHUKA 10 3aJaHHbIM 3iieMeHTaMm. Meton ITMT
B 337]a4ax Ha MOCTPOEHUE.

HN3mepenne reoMeTpu4eCKUX BEJTHIHH

JlnuHa otpeska. PaccrosHue mexay AByMsl TOUKaMu. PaccTosiHME OT TOYKHU
10 OpsiMoil. PaccTosiHne MeX Ay MapajuieIbHBIMU TPSIMBIMHU.

IlepuMeTp MHOTOYTOJIBHUKA.

JInvHa OKpYKHOCTH. [[JIMHA TyTH OKPYXHOCTH.

I'panycHasa mepa yrina. BeanunHa BIMCaHHOTO yTJIa.

[TonsiTus muomanu MHoroyrojibHuka. PapaoBenukue ¢urypsl. Haxoxaenue
IUIOIIAIN  KBaJpaTa, MPsSMOYTOJbHHMKA, IapauieliorpaMMma, TpPEyroOJbHHKA,
Tpaneuuy.

Ilonssitue mnomanu kpyra. llnomane cexropa. OTHOmIEHWE IUIOLIAJEH
no00HBIX GUryp.

JlekapTOBbIC KOOPAMHATHI HA IVIOCKOCTH

@opmyna paccTOsSHHS MeEXIAy AByMs ToukamMu. KoopaumHatel cepeauHbl
oTpe3ka. YpaBHeHUE (UIYypbl. YpaBHEHHUS OKPYXHOCTH M MpsAMOMl. YTIOBOU
KO3 PUIIEHT MPSMOH.

BekTopsl

[lonsitue Bektopa. Moayne (IuMHA) BekTopa. PaBHBIE  BEKTOPBI.
Konmnuneapueie BekTopbl. Koopnunatel BekTtopa. CrnoKeHME W BBIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. CKalApHOE NMPOU3BEICHHUE BEKTOPOB.
Kocunyc yria mexnay 1ByMsi BEKTOPAMH.

I'eomeTpuyeckue npeodpazoBaHus

[Tonsitue o nmpeodbpazoBanuu purypsl. JIsuxenue purypsl. Bunbr qsuxenus
¢burypsl: napauienabHblii IEPEHOC, 0CEeBasi CUMMETPUs, IIEHTpajdbHas CUMMETpPHUS,
noBopoT. PaBubie Gurypsl. ['omoteTus. [lonobue puryp.

JIeMEeHTbI JIOTUKH

Onpenenenue. AKCMOMBI U TeopeMbl. Jloka3aTenbcTBO. JloKa3aTenbCTBO OT
npotuBHoro. Teopema, oOpatHas nanHoi. HeoOxoaumoe 1 J0CTaTOYHOE YCIOBUSI.
VYnorpebieHue T0OruueckKuX CBIA30K ecil..., mo ..., Mmo20d U moabKo mo2oq.



I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

N3 ucropum reomerpun, «Havana» EBknmpa. Mctopus nsroro mocrtyiara
EBxinna. TpuroHomerpusi — Hayka 00 U3MEpEHHH TPEyroibHUKOB. [locTpoenue
MIPaBUJIBHBIX MHOTOYTOJIBHUKOB. Kak 3apoaunacek uaes KoopauHar.

H.U. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.

IIpumepHoe TeMaTHYecKOe ILIaHUPOBaHue. MaTemaTruka. 5 Kiace
*
(5,5 yacoB B Hejento, Bcero 187 yacos )

HasBanue Tembl pasgena KonnuectBo
KonnuectBo
KOHTPOJIbHBIX
4acoB
paboTt

Harypanpnbie yucia 22 1
CnoxeHue 1 BBIYMTaHUE HATYpaJbHbBIX 35 2
qucen

YMHOXKEHUE U JICJICHNUE HATyPAIbHBIX 39 2
qucen

OOBIKHOBEHHBIE IPOOH 20 1
HecsaTuunbie Apoou 52 3
IToBTOpEHUE U cUCTEMaTU3aLUs 19 1
yueOHOro MaTepuala

IIpuMepHoe TeMaTHYecKoe IJIAHUPOBaHue. MaremaTuka. 6 Kiacc
(5 yacoB B Henento, Bcero 170 yacoB)

HasBanue Tembl pasgena KonnuectBo
KonnuectBo
KOHTPOJIBHBIX
4acoB
paboTt

JlenMMOoCTh HaTypajbHbIX YUCEII 17 1
OOBIKHOBEHHBIE IPOOH 38 3
OTHOWIEHUS U TPONIOPLIMHU 28 2
PanyoHanbHble yncna U JEWCTBUS HAJ 70 5
HUMU

IToBTOpEHNE U cucTeMaTu3aLys 17 1
yueOHOro MaTepuaa




IIpumepHoe TeMaTHYECKOE IVIAHMPOBaHue. Ayredpa. 7 Kiaace
(3 yaca B Heemo, Bcero 102 yaca)

HaszBanue temsl paznena KonnuecTBo
KonnuecTBo
KOHTPOJIBHBIX
4acoB
paboTt
JIuHerHoe ypaBHEHHUE C OTHOM N 15 1
MEPEMEHHOU
I{esble BeIpakeHUs 52 4
OyHKIUU 12
CucrteMbl JIMHEHHBIX YPABHEHUH C IByMS 20 1
MepPEMEHHBIMU
[ToBTOpEHME U cCUCTEMATU3ALIUS 6 1
yueOHOro MaTepuasa

IIpumepHoe TeMaTHYECKOE IVIAHMPOBaHue. Auredpa. 8 kiace
(4 gaca B Heaemto, Bcero 136 yacoB)

HaszBanue tembl paznena KomuuecTBo
KomnuaecTBo
KOHTPOJIBHBIX
JacoB
paboTt

PaunnonanbHbie BBIpAXKEHUS 55 3
KBanparnusie kopHU. [leficCTBUTEIbHbBIE 30 1
qHcia

KBanpaTHbie ypaBHEHUS 36 2
[ToBTOpEHNE U cucTeEMaTU3aALMSA 15 1
yueOHOro MaTepuasa

IIpumepHoe TeMaTHYECKOE IVIAHMPOBaHue. Auredpa. 9 kiace
(4 gaca B Heaemto, Bcero 136 yacoB)

HasBanue Tembl pasgena KonnuectBo

KonnuectBo
KOHTPOJIBHBIX
4acoB
paboTt
Hepagencrsa 26 1
KBaapartununas ¢pyHkuus 39 2
DeMEHTBI IPUMEPHON MATEMATUKHU 27 1
HucnoBble MOCIE10BaTENBHOCTH 24 1
IToBTOpEHUE U cUCTEMaTU3aLUs 20 1
y4eOHOro MaTepuaa




IIpumepHoe TeMaTHYecKkoe ILIaHUpPOoBaHue. I'eomerpus. 7 Kiace

(2 yaca B HezelO, BCero 68 4acon)

HasBanue Tembl pazgena KonnuectBo
KonnuectBo
KOHTPOJIBHBIX
4acoB
) paboTt

[Ipocreiimue reoMeTpudeckue GUrypsl 15 1

Y UX CBOMCTBA

TpeyroabHUKU 17 1
[TapamnensHbie npsmbie. CymMma yriioB 16 1
TPEYTOJIbHUKA

OkpyxHOCTb U Kpyr. ['eoMeTpruueckue 16 1
ITOCTPOCHUS

O60011eHue U cucTeMaTH3alus 3HaHU| 4 1

ydanuxcs

IIpnmepHoe TemaTH4eckoe mIaHupoBanue. 'eomerpus. 8 kiace

(2 yaca B HezelO, Bcero 68 4acon)

HasBanue Tembl pasgena KonnuectBo
KonnuectBo
KOHTPOJIBHBIX
4acoB
paboTt

YeThIpEXYTroIbHUKA 22 2
[TogoOue TpeyroJbHUKOB 16 1
Pemienue npsiMoyroibHBIX 14 2
TPEYTOJIBHUKOB

MuoroyronasHuku. Ilnomans 10 1
MHOT'OYTOJIbHUKA

IToBTOpEeHNE U cucTeEMaTU3aALMSA 6 1

yueOHOro MaTepuasa

IIpnmepHoe TemaTH4eckoe mIaHupoBanue. 'eomerpus. 9 kiace

(2 yaca B Hezel0, Bcero 68 4acon)

HasBanue Tembl pasgena KonnuectBo
KonnuectBo
KOHTPOJIBHBIX
4acoB
paboTt
Peuienue TpeyroinbHUKOB 16 1
[IpaBuJIbHBIE MHOTOYTOJBHUKH 1
JIekapTOBbI KOOPAMHATHI HAa IIJIOCKOCTH 11 1




HaszBanue tembl pa3nena KonnuecTBo
KonnuecTBo
KOHTPOJIbHBIX
4acoB
paboTt

BexTopsl 14 1
['eomeTpuueckue npeodpazoBaHus 10 1
HauanbHblie cBeieHUS . 5 1

110 CTEPEOMETPUU

[ToBTOpEHME U cCUCTEMATU3ALIUS 5 1
y4eOHOro MaTepuaa

PexoMeHaaIIM MO0 OCHAIIIEHUIO YU4eOHOT0 Mmpolecca
OcHamnenue npoiiecca oOydeHus MaTeMaTHKe oOecreunBacTCs
OuOMoTeyHbIM (DOHJIOM, TMEUATHBIMU TMOCOOMAMH, a Takke HHGOPMAIMOHHO-
KOMMYHHUKaTUBHBIMU CpeACTBaMH, AKpPaHHO-3BYKOBBIMU npudopamu,
TeXHUYECKUMHU CpEACTBaMH OOy4YeHHs, Y4EOHO-TPAKTUUYECKUM U y4eOHO-
71a00paTOPHBIM 000PYIOBAHUEM.

YMK A. I'. Mep3nsak, B. b. Ilonouckuii, M. C. Axup

1.A. I'. Mepsnax. Matematuka: 5 ki1.: yueOHHK 1151 00111€00pa3oBaTeIbHBIX
yupexnaenuit / A. I'. Mep3ansak, B. b. [lonouckuit, M. C. fAxup. — M.: Benrana-
I'pad, 2018.

2. A. I Mep3nax. [lunakTudyeckue MaTepHabl IO MaTeMaTHKe Uil 5 Kilacca
/ A. T'. Mepansk, B. b. Tlononckuii, M. C. SAxkup. — M.: Benrtana-I'pad, 2018.

3. A. I'. Mep3nax. Pabouast TeTpaap 1o matemartuke 1js 5 kiacca / A. T
Mepsnsk, B. b. [lononckuit, M. C. Skup. — M.: Benrana-I'pad, 2018.

4. A. I'. Mepznax. Marematuka. Metoauka oOydeHus. 5 kiacc. Pabouas
terpanb yuutens / A. I'. Mep3msak, B. b. Ilononckuit, M. C. Sxup. — M.:
Benrana-I'pad, 2017.

5. A. I.  Mepsnrak. Marematuka: 6 KI.: yuyeOHUK IS
oOmieoOpazoBarenbHbIX yupexaenuit / A. I'. Mepansk, B. b. Tlononckuit, M. C.
SAxup. — M.: Benrtana-I'pad, 2019.

6. ['eomerpusi: 7 kimacc: y4eOHMK AJig ydamquxcsi oO1eo0pa3oBaTeIbHbIX
yupexnaennit/ A.I'. Mep3nsk, B.b. Ilononckuit, M.C. Axup. — M. : Benrana-
I'pad, 2020.

7. T'eomerpusi: 7 kjacc: AMJIAKTHUYECKHME MaTepuaibl: COOpPHUK 3adad M
KOHTpOJbHBIX paboT/ A.I'. Mepsnsak, B.b. Ilononckuit, M.C. fxup. — M. :
Benrana-I'pad, 2020.

8. T'eomerpusa: 7 wiacc: paboume Tetpamu Nel,2/ A.I'. Mep3nsak, B.b.
[Tononckuii, M.C. Sxup. — M. : Benrana-I'pad, 2020.

9. I'eometpusi: 7 knacc: meroauyeckoe nocobue/ E.B. bynko, A.I'. Mep3nsik,
B.b. ITonouckuii, M.C. Sxup. — M. : Benrana-I'pad, 2020.



10. I'eomerpusi: 8 kinacc: ydyeOHUK ISl ydamuxcs oOuieoOpa3oBaTeIbHbIX
yupexnaennit/ A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Sxup. — M. : Benrana-
I'pad, 2021.

11. T'eomerpusi: 8 kiacc: AUIAKTHUYECKHME MaTepHalibl: COOPHUK 3adad U
KOHTpOJbHBIX pador / A.I'. Mepsnsak, B.b. [lononckuii, M.C. Sxkup. — M. :
Benrana-I'pad, 2021.

12. T'eomerpust: 8 knacc: paboune Terpaau Nel,2/ A.I'. Mep3msak, B.b.
[Honouckuit, M.C. SAkup. — M. : Benrana-I'pad, 2021.

13. Teomerpus: 8 kiacc: meroauueckoe mnocobue/E.B. bymko, A.T.
Mepsnsk, B.b. Ilononckuit, M.C. SAxup. — M. : Benrana-I'pad, 2021.

14. T'eomerpusi: 9 knacc: ydyeOHUK ISl ydamuxcs oOuieoOpa3oBaTeIbHbIX
yupexnennit/ A.I'. Mep3nsk, B.b. Ilonouckuit, M.C. SAxup. — M. : Benrana-
I'pad, 2022

15. I'eomertpusi: 9 kmacc : AUAAKTUYECKHE MaTepHalibl: COOpPHMK 3a/ay U
KOHTpOJbHBIX pabotr/ A.I'. Mepsnsak, B.b. Ilononckuii, M.C. Sxup. — M. :
Benrana-I'pad, 2022

16. T'eomerpus: 9 knacc: pabouue tetpaau Ne 1, 2/ A.I'. Mepznsk, B.b.
[Honouckuit, M.C. Skup. — M. : Benrtana-I'pad, 2022

17. T'eomerpusi: 9 kiacc: meroguueckoe mnocodue/E.B. Bymko, A.T.
Mepsnsk, B.b. Ilononckuit, M.C. SAxup. — M. : Benrana-I'pad. 2020

18. A. I Mepsnax. Anrebpa: 7 ki.: yueOHHMK sl 0011e00pa30BaTeIbHBIX
yupexnaenuii / A. I'. Mep3ansak, B. b. [lonouckuit, M. C. Sxup. — M.: Benrana-
I'pad, 2020.

19. A. I Mepsnax. Anrebpa: 8 ki.: yueOHMK sl 0011e00pa3oBaTeIbHBIX
yupexnaenuit / A. I'. Mep3ansak, B. b. [lonouckuit, M. C. Sxup. — M.: Benrana-
I'pad, 2021.

20. A. I Mepsnax. Anrebpa: 9 ki1.: yueOHHMK s 0011e00pa3oBaTeIbHBIX
yupexnaenuii / A. I'. Mep3ansak, B. b. [lonouckuii, M. C. Sxup. — M.: Benrana-
I'pad, 2022.

21. A. I'. Mep3naax. Jlunaktuueckue Matepuaisl o anreope maist 7 kiacca /
A. T. Mep3nsk, B. b. [Tononckuii, M. C. Skup. — M.: Bentana-I'pad, 2019.

22. A. I'. Mep3naax. Jlunaktuueckue Matepuaisl o anreope mais 8 kiacca /
A. T. Mep3nsk, B. b. [Tononckuii, M. C. Skup. — M.: Benrana-I'pad, 2020.

23. A. I'. Mep3nax. Jlunaktuueckue Marepuaisl o anredope s 9 kiacca /
A.T. Mep3nsk, B. b. Ilononckuit, M. C. Skup. — M.: Benrtana-I'pad, 2022.



		2021-11-06T17:58:11+0400
	00e337483f13e3d44d
	Разоренова И.А.




