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Pabouas yuebnas nporpamma
0 MaTeMaTHKe
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r. Hmwxuauit Hosropon



Pabouas npoepamma npeomema « Mamemamuka_» 0751 OCHOBHO20 00We20
0bpazosanus pazpadbomana Ha OCHO8e HOPMAMUBHBIX OOKYMEHMO8:

1. @eoepanvusiii 3akon om 29 odexabpsa 2012 2. Ne 273-d3 «06 obpazosanuu 6
Poccuiickoti @edepayuuy (¢ uzmenenusmu u OONOJHEHUAMU,).

2. ©edepanvusiii 3akon om 1 oexaops 2007 2. Ne 309-D3 «O enecenuu usmereHuil 8
omoenbHble 3aKOHOOamenbHvle akmul Poccutickoii ®edepayuu 6 yacmu uzmeneHus:
HOHAMUSL U CMPYKIMYPbl 20CYOAPCMEEHHO20 00PA308AMENbHO20 CIMAHOAPAY.

3.I1Ipuxaz Munoopuayxu Poccuu om 5 mapma 2004 2. Ne 1089 «O6 ymeepaicoenuu
GedepanbHoco KOMNOHEHmA 20CYOApCMBEHHbIX 00pA308amMeNbHbIX  CMAHOAPMO8
HAYaibHO20 00We20, OCHOBHO20 00We2o U cpedHe2o (NoIH020) 0bue2o 0Opa3068anUsy
(c usmMeHeHuAMU U OONOTHEHUAMU,).

4. [lpuxaz Munobpuayxu Poccuu om 28 masa 2014 2. Ne 594 «0O6 ymeepowcoenuu
nopsaoKa  paspabomku  NPUMEPHLIX — OCHOBHLIX  00PA308AMENbHBIX  NPOSPAMM,
npogedeHUst UX OKCNepmuszvl U  6e0eHUs peecmpa NPUMEPHLIX  OCHOBHLIX
00pa308amenbHbIX NPOSPAMM).

5. Ilpuxas Munooprayxku Poccuu om 6 oxkmabpsa 2009 2. Ne 373 «O6 ymeepacoenuu u
66edeHuU 6 Oelicmeue hedepaibHo20  20CYOAPCMBEHH020  00PA308AMENbHO20

CMaHOapma Ha4aivbHo20 0owe2o 0opazoeanusy (¢ usmeHenusmu om 26 nosops 2010
2. Ne 1241; om 22 aseycma 2011 2. Ne 2357, om 31.12.2015 Ne 1576).

6. Ilpuxaz Munoopnayku Poccuu om 17 oOexabps 2010 2o00a Ne 1897 «O6
ymeepaicoeHuu  heoepanbHoco 20Cy0apCmeeHH020 00pa308amenbHo20 CMaHoapma

OCHOBHO20 00We20 obpaszosanusny (¢ uzmenenusmu om 29 oexabps 2014 2. No 1644,
om 31.12.2015 Ne 1577).

[. Ilpuxasz Munobpuayxu Poccuu om 17 masn 2012 2. Ne 413 «O6 ymeepoicoenuu u
66edeHuU 6 Oelicmeue hedepaibHoc0  20CYOAPCMBEHH020  00PA308AMENbHO20

cmanoapma cpeoneco oowe2o oopazosanusy (¢ uzmenerusmu om 29.12.214 2. No
1644; om 31.12.2015 Ne 1578).

8. Ilpuxasz munucmepcmesa oopazosanus Husicecopoockoui obnacmu om 31 urons 2013
2. Nel830 «O o6azucnom yuebHOM niaHe 00WEOOPA308AMENbHBIX OPSAHUZAYUL
Huoicecopoockoti obracmu na nepexoonwiil nepuod 0o 2021 2ooay.

9. Iucomo Munobpuayxu Poccuu om 28 oxmsabpsa 2015 2. Ne 08-1786 «O pabouux
NpOcPaAMMAx yueOHbIX NPeOMemosy.

10. Iucomo Munobpuayku Poccuu om 4 mapma 2010 2. Ne03-413 «O memoouueckux
DPEKOMEHOayUsX No peanusayuu 2J1eKmuHbIX KypCosy.

11. Iucomo Munobprayxu Poccuu om 7 uwona 2005 2. Ne 03-1263 «O npumepHwvix
npocpammax no yueouvim npeomemam dedepaibHoco 6a3UCHO20 Y1eOH020 NIAHAY.
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12. IMucbmo Munobpazosanus Poccuu om 13 wnosops 2003 2. Ne 14-51-277/13
"Onekmuenvle Kypcol 8 npopuibHoMm 00yuenuu”

13.  Ilucomo Jlenapmamenma 20cyO0apcmeenHol NOAUmMuKu 6 cghepe obujeco
oopazosanus Munoopnayku Poccuu om 7 aseycma 2015 o Ne 08-1228 «O
HanpasieHuy peKoMeHOAyuLLy

14. Ilpuxasz I'BOY JJIIO HUPO om 15 uwona 2012 2. Ne 127 «O6 ymeeparcoeHuu
llonosxcenuss o Hayuno-wemoouueckom 3skcnepmuom coseme 1HOY  JIO
«Huodrcecopoockuii uncmumym pazeumus 00pa308anusiy.

- UHGOPMAYUOHHO-MEMOOUYECKUX MAMEPUATIOB:

1. Ilpumepnoii npoepammvl no yuebHvim npeomemam « CmaHoapmovl 8mMopoco
nokonenus. Mamemamuxa 5 — 9 xnaccy — M.: [Ipoceewenue, 2011 2.,

2. «Mamemamuxa. Ilpoepammol:5-11xknaccoi/A.I. Mepsnak, B.b, I[lonouckuii,
M.C Axup,-Benmana-I pagh

3. «Aneebpa. Ilpoepammul 0bujeobpazosamenvHulx yupedcoenut. 7 - 9 knaccoly, -
M. Ilpocsewenue, 2011

4. «l'eomempusa. Ilpocpammul o0bweobpazoeamenvuvix yupexcoenuu. 7 - 9
knaccoly, - M. Ilpoceewenue, 2008

Mecmo yuedonoz2o npeomema 6 yueOHOM niane
VYueOHbiii (00pa3oBaTeNbHBIN) IJIaH IIKOJbl HA M3yYEHUE MATEeMaTUKH B OCHOBHOM
IIKOJIE OTBOJMT 5 y4eOHBIX YaCOB B HEJICIIO B TEUCHHUE 5 Kjacca M 6 4aCOB B TEUCHUU
6 KJ1acca,.
CornacHo NpoekTy yueOHoro (o0pa3oBaTelIbHOTO) IJIaHa B 5—6 Kilaccax M3ydaercs
npenmet «MaremaTtrka» (MHTETPUPOBAHHBIN MPEAMET), B 7—9 Kiiaccax mapajuieabHO
U3YyYaroTCs peaMeThl «Anredopa» u «I eomeTpusi».
[Ipeamer «Matematuka» B 5—6 Kiaccax BKJIIOYaeT apuMeTHUeCKuid marepual,
AJIEMEHTHI anreOpbl U TEOMETPHUH, a TAKKE DJIEMEHTH BEPOSITHOCTHO-CTATUCTHUECKOM
JIUHUH.
[Ipeamer «AnredOpa» BKIOYAET HEKOTOpPHIE BOIMPOCHl APU(PMETHKH, pPa3BUBAIOIINE
YUCJIOBYI0 JIMHUIO 5—6 KjaccoB, COOCTBEHHO airedpanyeckuil marepuad,
aJIeMEHTapHbIe (DYHKIIMH, a TAK)KE DJIEMEHThI BEPOSITHOCTHO-CTATUCTUYECKOU JIMHUH.
B pamkax yueOHoro mpeamera «l'eoMeTpus» TPaIuIIMOHHO HM3Y4alOTCS €BKJIMI0BA
reOMETPHS, AIIEMEHTHI BEKTOPHOU alreOpbl, TEOMETPUUECKHE MPEe0Opa30BaHMUS.
B cuny HOBU3HBI Uil IIKOJBI BEPOSTHOCTHO-CTATUCTHMYECKOTO MaTepuana u
OTCYTCTBUS METOAMYECKHX TPAIULMI BO3MOXKHA BapUAaTUBHOCTb IIPU  €rO
CTpyKTypupoBanuu. Hauano w3ydeHHs] COOTBETCTBYIOIIEIO MaTepuaja MOXKET ObITh
OTHECEHO U K 5—©6, u k 7—9 knaccam. Kpome Toro, ero n3noxkeHue BO3MOKHO KaK B
paMKax Kypca aireOpbl, TaK U B BHJE OTAEIbHOro Moxayis. Ilociennwii Bapuant
MOXET OBITh pEaJM30BaH TOJBKO TIPU YCJIOBHHM YBEJIWYCHHS 4YHCIAa YacoB Ha
MaTeMaTHUKy 1O CPaBHEHHUIO C MHBAPHUAHTHOM YacThi0 ydeOHOTro (00pa3oBaTEIHHOTO)
IJiaHa.

IInanupyemblie pe3yabTaThl 0CBOEHHS YueOHoronpeamera «MaremaTuka»



Bzaumocss3b pPE3YJIbTATOB OCBOCHHUA IIPEAMCETA «MaremaTtuka» MOXKHO CHCTEMHO
npeaACTaBUTb B BHIAC CXCMBI. HpI/I 3ToM o0Oo3HaueHnue JIP YKa3bIBa€T, 4YTO
IMPOABMIKCHUC YYaAIIUXCA K HOBBIM 06p330BaTeJIBHI>IM pe3yiibTataM IIPOUCXOOUT B
COOTBCTCTBUM C JIMHUAMU PA3BUTUA CPCACTBAMU IIPCAMCTA.

5-9 kiacenl

Pe3yabTraTtamm usydenus: npenmera «Martematrka» (B BUJIE CICIYIOMIUX YYEOHBIX
KypcoB: 5—6 kiacc — «Marematukay, 7-9 wiacc — «Anredpa» u «l'eoMeTpus»)
SIBJISIFOTCS CIEAYIOIINE KauecTBa:

— HE3aBUCUMOCTh U KPUTUYHOCTH MBIIICHUS;

— BOJISL U HACTOMYMBOCTD B JIOCTHXKCHUU TEIH.

CpelicTBOM TOCTUXKEHUS ITUX PE3YJIbTaTOB SIBISETCS:

— cUCTeMa 3aJ]JaHuil Y4eOHUKOB;

— Mpe/ICTaBJICHHAs B YYCOHHKAX B sIBHOM BHJI€ OpTaHMU3alUsl MaTeprasa 1o IpUHITUITY
MUHHMAaKCa;

— HCIOJB30BAaHUE COBOKYMMHOCTH TEXHOJIOTHMH, OpPUEHTHUPOBAHHBIX Ha PAa3BUTHE
CaMOCTOSITEIbHOCTH M KPUTUYHOCTH MBIIUICHUS: TEXHOJIOTUS POOIEMHOTO JIMajora,
TE€XHOJIOTUS MPOAYKTUBHOTO YTEHUS, TEXHOJIOTUSI OLICHUBAHUSI.

PesynpraTamMmu  u3ydyeHuss Kypca «MaremaTuka»  sABigeTcs  (OPMHPOBAHUE
YHUBEpCalIbHBIX yueOHbIX AeiicTBuil (YVY /).

Pezynamuenvie YY/I.

5—6-11 Knaccot

—  CaMOCTOSITENIBHO  0OHapyscusams W (POpMyIUpoBaTh YyueOHYIO TpolJieMy,
OTIPENENATh 1eJIb Y4eOHOU AesTENHbHOCTH, BEHIOMPATh TEMY MPOEKTa;

— 6bl08Ucamb BEPCUU PEIICHUS TPOoOJeMbl, OCO3HaBaTh (MU HMHTEPIPETHUPOBATH B
cilydae HeOOXOAMMOCTH )KOHEUHBIN Pe3yNbTaT, BHIOMPATh CPECTBA JTOCTUKEHUS 1IeNN
U3 MIPEJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSITEIILHO;

— cocmaenams (MHAMBUAYAJIbHO WJIA B TpyMNe) IUIAH PEHICHUS MPOOIeMbl
(BBIMOJIHEHUS TTPOEKTA);

— pabotas To TJaHy, céepsamb CBOW JCUCTBHUA C IENbIO M, MPH HEOOXOIUMOCTH,
UCTIPABJIATH OMUOKHA CAMOCTOSITEIIEHO (B TOM YHCJIC M KOPPEKTHPOBATH IJIaH);

— B JMAIIOT€ C YYUTEIEM COBEPUIeHCMB08AMb CAMOCTOSITEIIBHO BbIPAaOOTaHHBIC
KPUTEPHH OICHKH.

1-9-11t knaccwt

— CaMOCTOATENILHO OOHapyscusams M Gopmyruposams TPoOJEeMy B KIACCHON H
WHANBUAYaIbHON Y4eOHOH eATeIbHOCTH;

— @bl0BUcamb BEPCUM pEIICHUST TPOOJEeMBbI, OCO3HaBaTh KOHEYHBIM pE3yNbTarT,
BBIOMpATh CpPEICTBAa JOCTIDKEHUS 1M W3 TMPEIIOKESHHBIX WM WX HCKaTh
CaMOCTOSTEIILHO;

— cocmaenamsy (MHAMBUAYAJHLHO WJIM B TPYyNONE) TIUIAH PEHIEHUS MPOOIEMBI
(BBITIOJIHEHUSI TIPOCKTA);



— no0bupamsv K K01 rpodiieMe (3a7ade) aJieKBaTHYIO €l TeOPETUIECKYIO MOJIEIIb;
— paboTas TO MPEAIOKCHHOMY WU CaMOCTOSTEIBHO COCTABJICHHOMY IIIaHy,
ucnonv3oéams HAPSALYy C OCHOBHBIMH W JIOTIOJHHUTEIBHBIC CpENCTBa (CIpaBOYHAS
JUTEepaTypa, CIOKHBIE TPUOOPHI, KOMITBIOTED);

— NIAHUPOBamMs CBOIO MHAUBHIyAIbHYIO 00Pa30BaTeIbHYIO TPACKTOPHIO;

— pabomams TIO CaMOCTOSITEIFHO COCTaBICHHOMY IUIaHY, CBEPSSACH C HUM U C LIEJIbIO
NESATETPHOCTH, WCHPABISS OMMUOKHA, MCIOJB3yS CaMOCTOSTEIBHO TOJI00paHHbBIC
cpeacTBa (B ToM uucie u UHTepHer);

— CcBOOOMHO n10/1b306ambcsl BHIPAOOTAaHHBIMUA KPUTEPHUSIMH OLIEHKM U CaMOOILICHKH,
WCXOJIS U3 IEeJIA U UMEIOIIUXCSl KPUTEPHUEB, pa3indasi pe3yJIbTaT U CIIOCOObI ICHCTBHIA;
— B X0JI€ TIPEJICTAaBJICHUSI IPOCKTA 0A8amMb OYeHK) €ro pe3yabTaTaMm;

— CaMOCTOSITENIBHO 0CO3HA6amMb TIPUUMHBI CBOETO yCIleXa WM HEycleXa U HaXOJIUTh
CIIOCOOBI BBIXO/Ia U3 CUTYAIlUH HEYCIIEXa,

— yMemb oyeHums CTENEHb YCICIIHOCTU CBOEH MHAMBUAYAJIbHON 00pa3oBaTeIbHOM
NEeSITEBHOCTH;

— 0asamv OYeHKy CBOUM JIMYHOCTHBIM KayeCTBaM M 4YepTaM XapakTepa («KaKoB 51»),
OTIPEIENATh HANPABJICHHUS CBOETO PA3BUTHA («KAKHM sI XOUY CTaTb», «4TO MHE IS
ATOTO HAJIO CACNIATDHY).

Cpeocmeom gpopmuposanus peryasTUBHBIX Y Y]] ciy)kaT TEXHOJOTHUS MPOOJIEMHOTO
auanora Ha JTale W3y4YeHUs HOBOIO Marepuaja M TEXHOJOrUs OLICHUBAHUS
00pa3oBaTeNbHbIX JOCTHKEHUN (YU€OHBIX YCIIEXOB).

Ilo3naeamenvuvie YY/I:
5-9-it knaccot

— QHAIU3UPOBAMb, CPAGHUBAMb, Klaccuduyuposams u 0606wams HaKkThl U SIBICHUS;
— ocywecmenams CpaBHEHHE, CEpUali0 M  KIACCHU(PHUKAIUIO, CaMOCTOSATEIbHO
BbIOMpasi OCHOBAHMSA M KPUTEPUM AJI YKAa3aHHBIX JIOTUYECKHX OIEpaluii; CTPOUTDH
KJIACCU(PHUKALUIO MyTEM JUXOTOMUYECKOTO JIeJIeHUs (HA OCHOBE OTPULIAHUA);

— cmpoumsb JIOTUYECKH OOOCHOBAHHOE PAaCCYXACHHE, BKIIIOYAIOLIEE YCTAaHOBJICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3EH;

— co30a6ams MaTeMaTHIYCCKUE MOICIIH,

— COCTaBJISITh TE3UCHI, Pa3IMYHbIE BUAbl IJAHOB (MPOCTHIX, CIOXKHBIX U T.IL.).
[IpeoOpazoBbiBaTh MHGOPMALMIO W3 OJHOIO BUAA B Jpyroil (Tabiuily B TEKCT,
auarpaMmy U 1p.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MH(MOpMAIUK.

— yMemsb onpeoesisimsb BO3MOKHbIE HCTOYHUKN HEOOXOIUMBIX CBEJACHUM, IPOU3BOIUTH
NOKMCK MH(OPMAIUK, AHAJIU3UPOBATH U OLIECHUBAThH €€ JOCTOBEPHOCTb.

— TNOHMMas TO3ULUIO APYroro 4YejloBEKa, pasziuyams B €r0 pedd: MHEHHE (TOUKY
3peHusi), JAO0Ka3aTeIbCTBO (apryMEHTHI), (DaKThI; TUIIOTE3bI, aKCUOMBI, Teopuu. Jlis
ATOr0 CaMOCTOSTEIbHO HCHOJb30BATh PA3JIMYHBIE BHUABl UYTEHHS (HM3ydarollee,
IIPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOUCKOBOE), MPUEMBI CITYIIAHUS.

— camMoMy co030aséamb WCTOYHHKM HWH(GOpMAalMKM pa3HOTO THMA M s Pa3HbIX
ayauTOpuil, coOM0aTh MH(POPMAIIMOHHYI0 TUTHEHY U TpaBuiia HHPOPMAIMOHHOM
0€e30IMacCHOCTH;



—  YMembUCnonIb306ams KOMIBIOTEPHBIE M KOMMYHHKAIMOHHBIE TEXHOJOTHH Kak
MHCTPYMEHT JJIsl OCTIDKEHUS CBOMX IeNield. YMeTh BBIOMpPATh aJieKBaTHBIE 3a/1aye
MHCTPYMEHTAIbHBIC TPOrPaMMHO-AIIapaTHBIE CPEJCTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTenbHbIX YVY]l ciy)xaT y4eOHBIM Matepuan H
NpeXe BCEro MPOIYKTHBHBIC 3aJaHUsS YYCOHHKA, MMO3BOJISIONINE MPOJABUTATHCS IO
BCEM IIIECTH JIMHUSM Pa3BUTHSL.

1-a JIP — MHcnonb3oBaHHE€ MaTeMAaTHYECKUX 3HAHUM JUIsI PEHICHUS Pa3IUYHBIX
MAaTeMaTUYECKUX 3a7a4 U OLICHKHU ITOJYyYECHHBIX PE3YJIbTATOB.
2-1  JIP — CoOBOKYNHOCTH YMEHHUH IO HCIOJb30BAHUIO JOKa3aTeJIbHOM

MAaTEMATUYECKON PEUH.

3-a JIP — CoBOKymHOCTh yMEHHUH 1O paboTe ¢ uH(poOpMmalmeid, B TOM YHUCIE U C
pPa3IMYHBIMA MAaTEMaTUYECKUMU TEKCTAMMU.

4-5 JIP — VYwmeHus UCHOIB30BaTh MAaTEeMaTUYECKUE CPEJCTBA JJIsI U3Y4YEHUS U
OIUCAHMS PEATBHBIX MPOLIECCOB U SIBIICHUU.

5-s1 JIP — He3aBUCUMOCTD U KPUTHYHOCTH MBIIIICHHS.

6-s JIP — BoJist 1 HaCTOMYMBOCTD B JOCTH)KEHUH 1IEJIH.

Komvmynuxamuenvie YY/I:
5-9-it knaccet

— CaMOCTOSTEIILHO Op2aHu306bl6ams YI€OHOE B3aUMOJIEHCTBHUE B TpymIie (OMpeAesTh
o0111e 11eJI1, TOTOBapUBaTHCS APYT C IPYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHHUS, NpUBOOUMb apeyMermbl, IOATBEPKIast uX pakTamu;
— B JIUCKYCCUU YMemb8blO8UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCSI KPUMUYHO OMHOCUMbCSI K CBOEMY MHEHUIO, C IOCTOMHCTBOM MNPU3HABAMND
OIIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— TIOHUMAas TO3WIMI0 JPYroro, paziuyams B €r0 peud: MHEHUE (TOUKYy 3peHus),
JI0KA3aTeNbCTBO (apryMeHTHI), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

— YyMemdb B3TJISHYTh HA CUTYAIlMI0O C WHOW TO3UIUU U 00208ApuUBAmMvbCsi C JOJIbMHU
VHBIX MO3UIINAM.

Cpeocmeom Gdopmuposanus KOMMYHUKATHUBHBIX YVYJ[ ciyxaTr TEXHOJOTHS
npoOaeMHOro auanora (TmoOyKTaromuii W TOABOMASIIANA JWUAJOT) W OpTaHU3aIus
paboThl B MaJIbIX TPYIMIAx, TAaK)Ke MCIOJIb30BaHNE HA ypOKaX JIEMEHTOB TEXHOJIOTHUHU
MPOTYKTUBHOT'O YTCHHUSI.

IIpeameTHbIMM pe3yJbTaTaMM H3ydYeHUs Tmpeamera «MaTemaTtukay SBISIOTCS
CJIEIYIOIINE YMEHHUS.

5-1 kJacce

HUcnonvzoeams ipu peIIEeHUH MaTEMaTHYECKUX 33734, MX 0OOCHOBAaHUHM U IPOBEPKE
HAaWJICHHOTO PEIICHUS 3HAHUE:

- Ha3BaHMU M TIOCIIEOBATEILHOCTH YMCEN B HaTypalibHOM psiay B ipenenax 1 000 000
(c KaKoOro YMciIa HAYMHACTCS ITOT PsiJI, KaKk 00pa3yeTcsi KAKI0e CIEAYIOIIee YUCiIO B
ATOM PSAY);



- KakK o0paszyercs Kaxaasl clieayronias Cu€THas eIMHULIA;

- Ha3BaHMS U MOCJIEA0BATENLHOCTD PA3pPsII0B B 3aIIUCH YHCIIA;

- Ha3BaHMS U MOCJIEI0BATEIbHOCTh EPBBIX TPEX KIACCOB;

- CKOJIBKO Pa3psiJIOB COJAECPKUTCS B KAKJIOM KJIacce;

- COOTHOILIEHUE MEXKIY pa3psiaMu;

- CKOJIBKO €IMHHUII KaKJI0TO KJIacca COACPIKUTCS B 3alMCH YUCTIA;

- KaK YCTPOCHA MO3HUIIMOHHAS JECATUYHAS CUCTEMA CUHCIICHUS,

- CIMHUIBI W3MEPEHUS BEJIMYMH (IJTMHA, Macca, BpPeMs, IUIOMIAJb), COOTHOIICHUS
MEXy HUMH,

- (QYHKIIMOHATBHOU CBSI3M MEXTY TPYIIIaMH BEIMYHH (IICHA, KOJIMYECTBO, CTOMMOCTB;
CKOPOCTb, BpEMsl, paCCTOSIHUE; TPOU3BOIUTEILHOCTh TPYAa, BpeMsl padOThI, paboTa).
Buvinonansme yctasie Berumcienus (B npenenax 1 000 000) B cioydasx, CBOIUMBIX K
BBEIYMCICHUSIM B mipeAenax 100, u muChbMEHHBIC BBIYUCIICHHS B OCTAIBHBIX CITydasX;
BBITIOJIHATH MPOBEPKY MPABUIBHOCTH BHIYUCIICHUN;

- 8bINOIHAMb YMHOXeHUe u aenenue ¢ 1 000;

- @LIYUCIAMb 3HAYEHUS YHUCJIOBBIX BBIPAXEHUMN, coaepxammx 3—4 JelCTBUS CO
CKOOKaMHM U 0e3 HHUX;

- packiaoviéams HaATYPaIbHOE YUCIIO HA IPOCThIE MHOKUTEIH;

- HaxoOums HAWOOJBIINKM OOIIMWKA JCNHWTENIb W HauMEHbIlIee oO0IIee KpaTHOE
HECKOJILKHX YHCEIT;

- peuiams IPOCTHIE U COCTABHBIE TEKCTOBBIE 3a/1a4H;

- @bLINUCHLIBAMb MHOXECTBO BCEBO3MOXKHBIX PE3YJIbTaTOB (MCXOAOB) MPOCTEUIINX
CIIy4alHBIX DKCIIEPUMEHTOB;

- HaxXo0Oums BEPOSITHOCTU MPOCTEUIINX CIIyYailHbIX COOBITHI;

- peuwiamsv YIOOHBIM 1Ji1 ce0si cmocoOoM (B TOM 4YHUCJIE M C TMOMOIIbI TaOIUI[ U
rpadoB) KOMOMHATOpHBIE 3aJayd: Ha MEPECTaHOBKY M3 TPEX 3JIEMEHTOB, MPABUIIO
IPOU3BEICHUS, YCTAHOBIICHUE YKCIIa TTap Ha MHOXKECTBE U3 3—5 2JIEMEHTOB;

- pewiams YIOOHBIM HJis ce0si crmocoOoM (B TOM YHCJI€ U C TOMOIIBIO TAOJIUI] U
rpadoB) JTOTUYECKUE 3a/1a4H, COJIepKaIIne He OoJiee TPEX BBICKAa3bIBAaHUM;

- yumams WHPOPMAIIUIO, 3AMHCAHHYIO C TIOMOIIBIO JIMHEHHBIX, CTOJOYATHIX U
KPYTOBBIX TUArPaMM;

- cmpoums POCTEUIITNE JIMHEWHBIC, CTOJIOYATHIE M KPYTOBBIEC TUATPAMMBbI;

- HaxoOumv PEUICHHUS <(OKU3HCHHBIX» (KOMIICTCHTHOCTHBIX) 3a/1ad, B KOTOPBIX
UCTIONB3YIOTCSl MaTeMaTHUECKHEe CPEICTRA,;

- co30asamv TPOAYKT (pe3ylbTaT MPOCKTHOW MACSATENbHOCTH), IS HM3y4eHUs W
OTHMCAHUSA KOTOPOTO MCIOJB3YIOTCS MaTeMaTHICCKUE CPEICTBA.

6-1 kJaace

Hcnonvzosams Tipu pelliecHUH MaTEeMaTHYECKUX 3a/lad, UX 00OOCHOBAaHMH U MPOBEPKE
HAaWJICHHOTO PEIICHUs] 3HAHME O:

JECSTUYHBIX APOOSAX U MpaBuiax ACUCTBUN C HUMH,

OTHOILIEHUAX U IPONOPUUAX; OCHOBHOM CBOMCTBE IMPONOPLIVH;

npsIMON U OOPATHOM MPOMOPLIMOHANBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;
IIPOLICHTAX;



- LEeJIBIX U JPOOHBIX OTPULIATENbHBIX YUCIaX; PAMOHAIBHBIX YHCTIAX;

- TIpaBUJIE CPABHEHUS PALlMOHAIBHBIX YHCEIT;

- IpaBUJIaX BBINOJHEHUS OINEpaluid HaJl palUMOHAJIbHBIMA YHCIAMH; CBOMCTBAX
oIepanum.

— Cpasnusamu eCATUYHBIE IPOOU;

- 8bINOJIHAMY OTIEpaIK Ha/l NECATUYHBIMU IPOOSIMH;

- npeobpazoevieanv NECATUUHYIO APOO0b B OOBIKHOBEHHYIO U HA00OPOT;

- OKpy2nsambs UEINbIE Yncia U AeCITHUHBIE IpooH;

- HaxoO0umu NPUOIKEHHBIE 3HAUCHUS BEJIMYUH C HEJJOCTATKOM U U30BITKOM;

- 8bINOIHAMb IPUONMKEHHBIC BBIYMCIICHNS U OLIEHKY YHCIIOBOTO BBIPAKEHHUS;

- Oelums YUCIIO B JAHHOM OTHOIICHHH;

- HAX0OumMb HEN3BECTHBIN YJIEH MPONOPLUU;

- HaAX0O0umb JAHHOE KOJMYECTBO NPOLEHTOB OT YMCIA W YHCIO O H3BECTHOMY
KOJIMYECTBY ITPOLICHTOB OT HETO;

- HAX0O0UMb, CKOJIBKO MIPOLEHTOB OJHO YHUCIIO COCTABIISIET OT APYroro;

- ygeauuusams U YMEHbIIATh YUCIIO HA JAHHOE KOJUYECTBO IPOLICHTOB;

- peuwiams TEKCTOBBIE 3aa4X HA OTHOILLEHUS, IPOIIOPLIMU U IIPOLICHTHI;

- CpasHUBamb J1Ba PallMOHAIBHBIX YHCIIA;

- @bINOIHAML ONEPALMHA HaJ PALMOHAIBHBIMU YHUCJIaMH, HCIIOJIB30BaTh CBOMCTBA
omnepaui Uil yIpoIeHUs BbIYNCICHNN;

- peuiamb KOMOMHATOPHBIE 33/1a4X C TOMOILBIO PAaBHJIa YMHOKEHHUS,

- HaxXo0Oums BEPOSITHOCTU MPOCTEUIINX CIIyYailHBIX COOBITHI;

- pewiams MPOCTEUIINE 3a1a491 HAa OCEBYIO U IIEHTPAJIBbHYIO CUMMETPUIO;

- pewiamsv TIPOCTEUINNE 3aJa4d HA Pa3pe3aHUE U COCTABICHHE TIE€OMETPUYECKUX
duryp;

- HAX0O0umb PEIICHUS] «KU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOJIB3YIOTCSI MAaTEMAaTUYECKHE CPEACTBA;

- co30aéamb TPOAYKT (pe3ynbTaT MPOEKTHOM JEATENbHOCTH), ISl U3YyYEHUS WU
ONMCAaHUS KOTOPOTO UCHOJIB3YIOTCSI MaTEMAaTHYECKUE CPENICTBA.

7-# KJaacc.
Auiredpa

Hcnonvzosams nipu pelieHUW MaTEMAaTHUUECKUX 3a7ad, UX 00OCHOBAHUU U MPOBEPKE
HAWJICHHOI'O PELIEHUs] 3HAHUE O:

- HaTypaJbHbIX, LEJIBIX, PAlMOHAIBHBIX, UPPALIMOHATIBHBIX, JEUCTBUTEIIBHBIX YUCIIAX;
- CTENEHU C HATYypAJIbHBIMHU MMOKA3aTEIIMHU U UX CBOMCTBAX;

- OJHOYJICHAX W MPAaBWIAX AECUCTBUN C HUMU;

- MHOTOWIEHAX U MPaBUJIAX JCUCTBUN C HUMU;

- opMyax COKpaIEHHOT0 YMHOKCHHUS;

- TOXJICCTBAX; METOAaxX J0Ka3aTeJIbCTBA TOXKJICCTB;

- JIMHENHBIX YPAaBHEHUAX C OJTHOM HEM3BECTHOU U METOAAX UX PELICHUS,

- CHCTEMAx [BYyX JIMHEMHBIX YPAaBHEHHUW C JBYMS HEU3BECTHBIMU W METOHAX HUX
pELICHUS.

- Boinonnsame neyicTBUS ¢ OJHOYJICHAMM U MHOTOYJICHAMU,

- Y3HA6amb B BBIPAKEHUSIX (POPMYIIbI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTH UX;



PAcKAa0bl8ams MHOTOUJIEHBI HA MHOYKUTEIH;

8bINOJIHAMb TOXKIAECTBEHHBIE MPE0OPa30BaHUS LENbIX AIreOpanyecKuX BhIPAKEHMUI;
00Ka3vl6ams MPOCTEUIITNE TOKIECTBA;

HAaxoOumpu YUCJIO0 COYETAaHUM U YUCIIO Pa3MEIICHUM;

peuiamsb JIMHEVUHbIC YPABHEHUS C OJJHOW HEU3BECTHOM;

- peuiams CUCTEMbI JBYX JIMHEHWHBIX YPABHEHUW C JBYMSI HEM3BECTHBIMHU METOJOM
MOJICTAHOBKHU M METOJIOM aJIT€OPandecKoro CIOKCHUS,

- peuiamsb TEKCTOBBIE 33/1a4M C TOMOIIBIO TUHEWUHBIX YPABHEHUMN U CUCTEM,;

- Haxo0ume PEUICHUS «KWU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJlad, B KOTOPBIX
HCIIOJIB3YIOTCS MATEMAaTUYECKUE CPEICTBA;

- co30asamb TPOAYKT (pe3yJbTaT MPOEKTHOM JEATEIbHOCTH), IJISl HM3YyYEHHUS U
ONMCAHUS KOTOPOTO UCIOJIB3YIOTCS MATEMATUYECKUE CPEJICTBA.

7-i kaacc.
I'eomerpus

Hcnonv3o6ams Tipu peliecHUU MAaTeMAaTHUUECKUX 3a]1ad, UX 0OOCHOBAaHUU U TPOBEPKE
HaWJICHHOT'O PELICHUsl 3HAaHUE O:

- OCHOBHBIX TI'€OMETPHUUYECKUX NOHATHUAX: TOUKA, IpsMasi, IJIOCKOCTb, Jy4d, OTPE3OK,
JIOMaHasi, MHOTOyTOJIbHUK;

- OMpENICNICHUH YTJIa, OUCCEKTPHUCHI YTila, CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

- CBOMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

- OMPENEJICHUH PABEHCTBA TE€OMETpUUECKUX  (Quryp; mpu3HAKax pPaBEHCTBA
TPEYTrOJIbHUKOB;

- TEOMETPUUECKUX MECTax TOUEK; OMCCEKTPUCE yIia U CEPEAUHHOM MEPIEHIUKYISApe
K OTPE3KY KaK FT€OMETPUUECKUX MECTAX TOYEK;

- ONPENECICHUU MapajuIeNIbHbIX MPSIMBIX; NPU3HAKAX M CBOMCTBAX MapasuIeIbHBIX
PSIMBIX;

AKCUOME MapajlIeIbHOCTU U €€ KPaTKON NCTOPUH;

dbopmMyrie CyMMBI YTJIOB TPEYTOJIBHUKA,

ONPENEIICHUU U CBOMCTBAX CPEINHEMN JIMHUU TPEYTOJIbHUKA;

teopeme Paneca.

Ilpumensams CBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YTJIOB IIPU PEIICHUM 33]1a4;
HaxoOumsv B KOHKPETHBIX CUTYallUsIX pPaBHBIC TPEYTOJbHUKH M JIOKa3bIBaTh MX
PaBEHCTBO;

- ycmaHaenueams TMAPaUIEIbHOCTh MPSAMBIX W NPUMEHATh CBOWCTBA MAapaJIEIbHBIX
MPSIMBIX;

- npuMeHamsb TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA;

- UCNONb306aMb TEOPEMY O CpPEIHEW JIMHUM TPEYrojbHUKA U TeopeMy dParneca npu
pELICHUY 3aa4;

- HaxoOumb PEUIEHUS «KWU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCHOJIB3YIOTCS MAaTEMaTUYECKUE CPENICTBA;

- co30agams TPOAYKT (pe3yJbTaT MPOEKTHOW MAEATENbHOCTH), IJi HU3YYEHUS U
ONMCAHUS KOTOPOTO UCIOJIb3YIOTCS MATEMATUYECKUE CPEJICTBA.

8-i kiacc.



Aureopa

Hcnonvzosams TIpU pelIcHUN MaTEMAaTHUECKUX 3a/lad, MX 00OOCHOBAaHUH U MPOBEPKE
HaICHHOTO PEIICHHs 3HAHUE O:

- anreOpanyecKou IpoOu; OCHOBHOM CBOWMCTBE APOOH;

- MpaBUJIax ACUCTBHIA C areOpanvdecKuMH IPOOsSMHU;

- CTETEHSX C IEJTBIMH IMOKAa3aTeIsIMU U X CBOMCTBAX;

- CTaHJApTHOM BHUJC YMCIA;

k .
- byukmmsix y=kx+b, y=x°, y=—, HX CBOWCTBax u rpadukax;

- MOHATHH KBaJPaTHOTO KOPHA U apU(PMETUYECKOTIO KBAAPATHOTO KOPHS;

- CBOMCTBax apu(pMETUUIECKIX KBaIPaTHBIX KOPHEH;

- QyHKIIMKUY=Vx, €€ CBOMCTBaX U rpaduke;

- Gopmyne s KOpHEN KBaJIpaTHOTO ypaBHEHUS;

- Teopeme Buera nis npuBei€HHOro U OOIIETO KBaPATHOTO YpaBHEHMS,;

- OCHOBHBIX METOJaX pEIIECHUs LEIbIX pPAlUOHAIBHBIX YPaBHEHHH: METOJE
Pa3IoKEHMS] HA MHOYKUTEIN U METOJIE 3aMEHbBI HEU3BECTHOW;

METO/IE peLIeHUsI IPOOHBIX PAllMOHATIBHBIX YPaBHEHMUIA;

OCHOBHBIX METOJIaX PELICHUS CUCTEM PALIMOHAJIBHBIX YPABHEHUM.

Cokpawams anredpandeckue apoou;

8bINONHAMb APUPMETHUECKUE ACHCTBUS C AIreOpandyecKuMu Apo0OsIMU;
UCNOIb308aMb CBOMCTBA CTENEHEH C LIEJIBIMU MTOKA3aTEsIMU [IPU PEILICHUH 3a]1a4;
3anucvléams YUCa B CTAHIAPTHOM BUJIE;

- 8bINOJIHAMb TOXKAECTBEHHBIE MPE0OPA30BAHMS PALlMOHATIBHBIX BhIPAKEHUN;

o k o
cmpoums Tpaduru byHkimit y=Kx+b, y=X°, y=—HucI01630BaTh HX CBOHACTBA IPH
X

pELIEHNH 3aa4;

- 8bIYUCTAMb APUPMETUUCCKUE KBapaTHBIC KOPHH;

- npumensms CBOMCTBa apu(METHUCCKUX KBaAPATHBIX KOPHEH MMPU pEIISHNUH 3a/1aY;

- cmpoums Tpaduk (GYHKIUU y=+x; U HCIOJIB30BaTh €r0 CBOWCTBA IPH PEIICHUU
3ajad4;

- pewiamsb KBAIPATHBIEC YPABHECHUS,

- npumensams TeopeMy Buera npu pemenun 3aaady;

- pewiamyp 1EJbIE PAIMOHAIIBHBIE YPABHEHUSI METOJOM PA3JIOKECHUSI HA MHOXUTEIIN U
METOAO0M 3aMEHBI HEU3BECTHOM;

- pewiams NPOOHbBIEC YPABHEHMUS;

- pewiamsb CUCTEMbI PAllMOHAIBLHBIX YPAaBHEHUM;

- peuiamsb TEKCTOBBIE 33]a4M C IIOMOIIBIO KBAJPATHBIX U PALIMOHAJIbHBIX YPABHEHUU U
X CUCTEM;

- HAX00ums PEIICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3ajJady, B KOTOPBIX
HCHOJIB3YIOTCS MAaTEMaTUYECKUE CPENICTBA;

- co30agams TPOAYKT (pe3yJbTaT MPOEKTHOW MAEATEIbHOCTH), MJI1 WU3YUYEHUS U
ONMCAHUS KOTOPOTO UCIOJIBb3YIOTCS MATEMAaTUUECKUE CPENICTBA.

8- KJjacc.
I'eomeTpus



Hcnonvzo6ams 1ipu pelliecHUM MAaTEeMAaTHYECKUX 3a]ad, UX 00OCHOBAaHUU U IPOBEPKE
HaWJICHHOTO PELICHUS] 3HAHHE O:

- OIpEACNICHUH NapajijiesiorpaMma, pomoa, IpsIMOYTroJbHUKA, KBaJlpaTa; UX CBOMCTBAX
Y IIPU3HAKAX;

- ONPENEIICHUH Tpaleluu; DJJIEMEHTAaX Tpaleluu; TEOpPEME O CpEOHEHd JMHUU
Tpaneuuy;

- OIpEACIICHUH OKPYKHOCTHU, KPYra U UX 3JEMEHTOB;

- TeopeMe 00 U3MEPEHHH YIJIOB, CBA3AHHBIX C OKPYHOCTBIO;

- OIPEAEIICHUH U CBOMCTBAX KAcaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTeJIbHbIX, MPOBEAEHHBIX U3 OJHOW TOYKH;

- ONPENEIICHUH BIIMCAHHOW U ONMCAHHOM OKPY’KHOCTEW, X CBOWCTBAX;

- ONpENEJCHUH  TPUTOHOMETPUYECKHME  (PYHKIIMM  OCTPOTO  yria, OCHOBHBIX
COOTHOILIEHUI MEXAY HAMU;

npué€max pelieHus IPsIMOYTOJIbHBIX TPEYTOJIbHUKOB;

TpUTOHOMETpUUYECKUX QyHKIMAX yrioB ot 0 g0 180°;

TEOpeMe KOCHHYCOB U TEOPEME CUHYCOB;

npuémax peIIeH!s IPOU3BOJIBHBIX TPEYTOJILHUKOB;

dopMmynax uisl IIOWAAN TPEYTOJIbHUKA, apajieorpaMMa, Tpaneuy;

teopeme Iludaropa.

Ilpumensims TIpU3HAKKM U CBOMCTBA NapajiesorpamMma, poMOa, IpsIMOYTOJIbHUKA,
KBaJparta MpH pelICHUH 3a/1ay;

- pewiams POCTENIINE 3a7a41 HA TPAIELHIO;

- HaxoOumbs TPATYCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY>KHOCTBIO; YCTAHABIUBATH UX
PaBEHCTBO;

- npumeHsams CBOMCTBA KACATEIbHBIX K OKPY>KHOCTH MPHU PELLICHUH 3a/1a4;

- pewiamsb 337]a41 HA BIMCAHHYIO U OMMCAHHYIO OKPY>KHOCTb;

- @bINOJIHAMb OCHOBHBIE T€OMETPHYECKHE ITOCTPOEHUS C IOMOIIBIO LUPKYJIS |
JIMHCUKH,

- HAX0O0UMb 3HAUYEHUSI TPUTOHOMETPUUECKUX (PYHKIUH OCTPOro yrijia 4epe3 CTOPOHBI
IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,;

- npuMeHsimb  COOTHOILEHUS MEXIY TPUTOHOMETPUYECKUMH (QYHKIUSMHU IpH
pellIeHnH 3aj]ay; B YaCTHOCTH, [0 3HAUYEHUIO OJHOM M3 (PYHKIMHA HAXOAUTHh 3HAUCHUS
BCEX OCTAJIbHBIX;

- peuiams PSIMOYTOJIbHBIE TPEYTOJIbHUKY;

- c600umb PaboTy C TpuUroHomeTpudeckumu ¢yHkusMu yrioB oT 0 mo 180° k
CJIy4aro OCTPBIX YIJIOB;

npuMeHsnms TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB IIPHU PELICHUU 3a/1ay;

peuiamsy POU3BOJIbHBIE TPEYTOJNbHUKY;

HaxoO0umsu TIOIIA/IA TPEYTOJIbHUKOB, MApaieIorpaMMOB, TPATICIIHA;

npumenams Teopemy [ludaropa npu pemenun 3aaay;

HAaxoO0ums MPOCTENIINE T€OMETPUUECKHE BEPOSITHOCTH;

- HaAX0O0umMb PEIICHUS] («KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MAaTEMATUYECKHUE CPEJCTBA;

- co30aséamb TPOAYKT (pe3yJbTaT MPOEKTHON JEATEIbHOCTH), IJIs H3YyYECHHUS U
OMMCAaHUS KOTOPOTO UCHOJIB3YIOTCSI MaTEMAaTUUECKUE CPEICTBA.



9-ii KJ1acc.
Auredpa

Hcnonvzosams TIpu pellIeHUM MaTEMaTHUYECKUX 3a]1ad, UX 00OOCHOBAaHUHM U IMPOBEPKE
HANJCHHOTO PELICHUsI 3HAHHE O:

- CBOICTBAaX YMCJIOBBIX HEPABEHCTB;

- METOJIaX peLIEHUs TMHEHHBIX HEPABEHCTB;

- CBOMCTBAaxX KBaJpaTUYHON (YHKIINH;

- METOJIaX peLIEHUs KBaJPAaTHbIX HEPABEHCTB;

- METO/IE MUHTEPBAJIOB VISl PEIIEHUS PAlMOHAIBHBIX HEPABEHCTB;

- METOJIaX PELIEHUSI CUCTEM HEPABEHCTB;

CBOMCTBax U rpapuke QyHKIUUY=x"TIpU HATypaIbHOM N;

- OIPEACIICHUH U CBOMCTBAX KOPHEM CTENEHH N;

- CTENEHSX C PAaMOHAIILHBIMU ITOKA3aTeJIIMA U UX CBOMCTBAX;

- OIpEJIeJICHUH U OCHOBHBIX CBOMCTBax apudmMerndyeckoil nmporpeccun; popmyne 1is
HAXOXKIEHUS CYMMBI €€ HECKOJIBKHUX IIEPBBIX WICHOB;

- ONPENIEJICHUH U OCHOBHBIX CBOMCTBaX r€OMETPUYECKON mporpeccuu; popmyiie st
HAXOXKIEHUS CYMMBI €€ HECKOJIBKHUX IIEPBBIX WICHOB;

- ¢opmylie 1t CyMMbI O€CKOHEYHOU T€OMETPUUECKON MPOTPECCUH CO 3HAMEHATENEM,
MEHBILIUM 10 MOJIYJIIO €IMHUIIBI.

- Ucnonvzo6ams CBONCTBA YMCIOBBIX HEPABEHCTB JJIs1 IPeoOpa30BaHUsl HEPABEHCTB;

- 00Ka3vl8amb MPOCTEHIINE HEPABEHCTBA;

- peuwiamsb JINHEWHbIE HEPABEHCTBA;

- cmpoums TpauK KBAIPATUYHOW (YHKIMH MU HUCIHOJNb30BAaTh €ro NpU pEUIeHUU
3a/1ad;

- pewiams KBaJIpaTHbIE HEPABEHCTBA,

- pewiams pallOHAIbHbIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

- peuiamsb CUCTEMBI HEPABEHCTB;

- cmpoums tpaduk QyHKIMU Y = X" npy HaTypalbHOM NH HCIOJB30BaTh €0 MPHU
pEIICHUH 3a7a4;

HAxoO0ums KOPHHU CTETEHU N;

UCNOIb308aMb CBOMCTBA KOPHEH CTETICHH NIIPU TOXKIECTBEHHBIX MPE0OPa30BAHUSIX;
HaxoO0ums 3HAYCHUS CTCTICHEH C pallMOHABHBIMU ITOKA3aTEISIMHU;

peuiams OCHOBHBIC 3a7a91 Ha apU(PMETUUYCCKYIO U TEOMETPUUYECKYIO ITPOTPECCHUH;
HAxoO0ums CyMMYy OECKOHEUHOW TeOMETPHUYECKOM MPOTPEecCHU CO 3HAMEHaTeseM,
MEHBIITUM TI0 MOJTYJTIO €IMHUIIBI;

- HaxoOumb PEUICHUS <« KU3HCHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOJIB3YFOTCSI MaTEMaTHIECKHUE CPEICTRA,;

- co30aséamb TPOAYKT (pe3yabTaT TMPOEKTHOW JEATEIBHOCTH), IJIsi H3yYCHUS U
OTHCAHMS KOTOPOTO MCTOJIB3YIOTCS MaTEMaTHIECKUE CPEICTBA.

9-ii knacc.
I'eomerpus



Hcnonvzosams pu pellIeHUM MaTEMaTHMYECKUX 3a]1ad, UX 00OOCHOBAaHUM U MPOBEPKE
HANJCHHOTO PELIEHUsI 3HAHME O:

- MPU3HAKax NoJ00uUs TPEYTOIbHUKOB;

- TEOpEME O NMPONOPLUUOHAIBHBIX OTPE3KAX;

- CBOWCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- IPONOPLUOHAIBHBIX OTPE3KaxX B IPSIMOYTOJIBHOM TPEYIOJIBHUKE;

- MPONOPLUUOHAIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOLIEHUH TUIOIAAeH MOJOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaxX MPaBHJIbHBIX MHOIOYT'OJIbBHHKOB; CBSI3M MEXIY CTOPOHOM MpPaBUIBHOIO
MHOT'OYTOJIbHUKA U PaJNyCaMH BIIMCAHHOTO M ONTMCAHHOTO KPYTOB;

- ONpeJeICHUN JUIUHBI OKPY>KHOCTH U (opMyIie AJisi €€ BRIYUCIICHNUS;

- Gopmyre momaay NpaBUILHOTO MHOTOYTOJIHUKA;

- ONpEACNICHUH IUIOIaan Kpyra u ¢Gopmyne aisg €€ BbIYHMCICHHS; (opMyse s
BBIYMCIICHHUS IUIOIIAIEH YacTe Kpyra;

- MPaBWIE€ HAXO0XJEHHUS CYMMBI M PAa3HOCTH BEKTOPOB, NPOM3BENECHUS BEKTOpa Ha
CKaJISIp; CBOMCTBA ATUX ONEPALIMIA;

- OIpPEACIICHNH KOOPAMHAT BEKTOPA U METOAAX UX HAXOXKIICHHUS,

- MpaBUJIE BBINOJHEHUI Onepannii HaJ BEKTOpaMH B KOOPIUHATHOU (hopme;

- ONPENEJICHUN CKaJSIPHOTO TPOU3BEACHUS BEKTOPOB M (opMmyne i  €ero
HaXOXKJCHUS;

- CBSI3M MEX]ly KOOpAUHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPJAUHATHBIM METO/IaX PEIICHUs T€OMETPUUECKUX 3a/1a4.

- popmynax o0OBEMAa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYD:
napauienenunesaa, Kyoa, mapa, uInHIpa, KOHyca.

- Ilpumensimov NPU3HAKU TIOJTIOOUS TPEYTOJIBHUKOB NP PEILICHUH 3a]1a4;

- pewiams MPOCTEUIINE 337a41 HA TPOTIOPIIMOHAIIBHBIE OTPE3KHU;

pewamsb MPOCTENIINE 3a/1a41 HA IPABUIIBHBIE MHOTOYTOJIbHUKH;

HaxoOums JIMHY OKPY>KHOCTH, IIOLIAAb KpyTra U €ro 4acTeu;

8bINOIHAMb OTIEPALMM HaJl BEKTOpPAMHU B TEOMETPUUYECKON U KOOpJUHATHOMN (opMe;
HaxoOums CKaJSIpHOE MPOU3BEICHNUE BEKTOPOB U MPHUMEHSTh €0 Ul HaXOXKJIEHUS
Pa3IMYHBIX TEOMETPUYECKUX BEJIMYNH;

- peuwiamsb TEOMETPUUECKHUE 3aJa4 BEKTOPHBIM U KOOPJIANHATHBIM METOIOM;

- npuMeHAmb TEOMETPUYECKHE MpeoOpa3oBaHUsl IJIOCKOCTH MPHU  pPELICHUU
reOMETPUYECKUX 3a]1aY;

- HaxoOoums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (PUTYD:
napajienenunena, kyoa, mapa, HUIMHIpa, KOHyCa;

- HAX0O0umb PEIICHUS] «KU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIOJIb3YIOTCSl MAaTEMAaTUYECKUE CPECTBA,;

- co30aséamb TPOAYKT (pe3yJbTaT MPOEKTHOM JeATEIbHOCTH), IJIsi HM3YyYECHUS U
OMMCAHUS KOTOPOTO UCHOJIB3YIOTCSI MaTEMAaTUUECKUE CPEICTBA.

Cooepoicanue yueonozo npeomema
APUOMETUKA (226 u)

«IloBTOpeHue kKypca marematuku 1-4 kiaccoB» (4 yaca)



Harypaabubleuncia. HarypaneHbid psn.  [ecsatuuHas cucremMa CUMCIICHUS.
ApudmMernueckre ACUCTBUS ¢ HaTypaibHBIMU unciaMu. CBOMCTBA apu(METHUUECKHUX
JICUCTBUH.

CreneHbCHATYPAABHBIMIIOKA3aTEAEM.

HucnoBble BBIPAXKECHUS, 3HAUYCHUE YHUCIOBOrO BbIpaxkeHusa. llopsgoxk nenctBuil B
YUCJIOBBIX BBIPAKEHUSX, HCIIOJIb30BaHWE CKOOOK. PelieHne TEKCTOBBIX 3ajad
apu(METHIECKUMHU CITIOCOOaMMU.

HNenutenn u kpatHble. CBOWCTBY M NPU3HAKK AEIUMOCTH. IIpocThie M cocTaBHBIE
yucna. Pa3nokeHWe HaTypajJbHOrO YHCIA Ha MPOCThIE MHOXKUTENU. JleneHue c
OCTaTKOM.

JApoou. OObIkHOBeHHBIE JpoOu. (OCHOBHOE CBOWMCTBO ApoOH. CpaBHeHue
OOBIKHOBEHHBIX ApoOeil. Apudmerndeckrue NEeUCTBUS ¢ OOBIKHOBEHHBIMH APOOSMHU.
HaxoxaeHue yacTu OT 1e0r0 U 1ENO0ro Mo €ro YacTH.

Hecstuunbie npodu. CpaBHEHHE NECITHUHBIX ApoOeil. Apudmernueckue ASUCTBUS C
necatTuuHbIMU JpoOsmu. [IpencraBieHue nAecATUYHON poOU B BHUE OOBIKHOBEHHOM
poOu U OOBIKHOBEHHOU B BU/JIE JECATUUHOM.

[TponieHThI; HaXOXJAEHUE MPOIEHTOB OT BEJIWYUHBI U BEJIMYMHBI MO €€ MPOIEHTaM.
OTHolIeHUE; BRIpA)KEHUE OTHOIIEHUS B mpolieHTaxX. [Iponopiius; 0OCHOBHOE CBOMCTBO
MIPOTIOPIIH.

PelieHueTeKCTOBBIX3aladapu(PMEeTHIEeCKUMUCIIOCO0aMHU.
PaumnonanbHbleuncia. [lonoxuTensHble U OTPULIATENIBHBIE YHCIA, MOJYJb YHCIIA.
MHOK€eCTBO HENBIX Yrcel. MHOKECTBO PAIMOHAIIBHBIX YHCEN; PAllMOHATBLHOE YHCIIO
Kak OTHOLIEHWEM/Nn,rae M — LeJIOoe 4Yucio, a N — HaTypaibHoe. CpaBHEHHE
pallMOHANIBHBIX YHuCeNl. ApupMeTHUUeCKue NEUCTBUS C PAlMOHAIBHBIMH YHUCJIaMHU.
CaoiicTBa apudmeTnueckux aerucTsuil. CTeneHsb ¢ LebIM MoKa3aTeseM.
HeucrBuresibHbIeYncaa. KBagpaTHbiil KOpeHb U3 unciia. KOpeHb TpeThel CTEIEHH.

[Tonsitue 00 wuppanmuoHaJbHOM uucie. HppanuoHanbHOCTH — uHMcIa V2. oy
HECOM3MEpPUMOCTh CTOPOHBI W JMAaroHaliM KpajapaTa. JlecsTuuHble NpUOIMIKEHUS
MppaLMOHAIBHBIX YUCEIL.

MHOXECTBO JEUCTBUTEIBHBIX YHUCEN; NPEACTABICHUE JIEUCTBUTEIBHBIX YHUCEIN
OECKOHEYHBIMU JECATUUHBIMU JIpo0siMU. CpaBHEHUE NEUCTBUTENIbHBIX YHUCET.
KoopnunatHas mnpsimass. M3o0paxeHue yucea TOYKAMU KOOPAMHATHOM MPSIMOM.
HucioBble MPOMEKYTKHU.

N3mepenusi, npudanxeHusi, oueHKU. Pazmepsl 00BEKTOM OKpYXKaromiero Mupa (0T
AJIEMEHTapHbIX YacTUI 10 BceneHHol), NIUTENbHOCTh MPOLIECCOB B OKPYIKAIOIIEM
MHUpe. BeiaeneHrne MHOKUTENS—CTEIEHU JECATH B 3alIUCH YUCJIA.

[Ipubnu>k€HHOE 3HAYEHWE BEIUYHMHBI, TOYHOCTh NpUOIMKeHUsa. OKpyrieHue
HATYpaJIbHBIX 4YHMCENT W JECATUYHBIX ApobOeil. Ilpukuaka u oOleHKa pe3ylbTaToB
BBIYMCIICHU M.

AJITEBPA (237 4)



AJire0panvecKueBbIPpAKEHUS. bykBeHHbIE BBIPaKEHUS (BBIpaXkeHus c
nepeMeHHbIMH). YucnoBoe 3HaueHWe OyKBEHHOro BbIpaxeHHs. J[lomycTumbie
3Ha4eHUs1 IepeMeHHbIX. lloxcTaHOoBKa  BBIp@KEHMM  BMECTO  IIEPEMEHHBIX.
[IpeoOpazoBanne OYyKBEHHBIX BBIPAKEHUW HAa OCHOBE CBOMCTB apu(METUYECKHX
nericTBuil. PaBeHCTBO OYKBEHHBIX BhIpaKeHHUM. TOXIeCcTBO.

CreneHb ¢ HaTypaJIbHBIM IOKa3aresieM W €€ cBoicTBa. OQHOWIEHBI U MHOTOYJICHBI.
Crenenp MHOrOwIeHa. Cl0KEHUE, BBIYUTAHUE, YMHOXKEHUE MHOTOWICHOB. DOpPMYJIbI
COKpAIEHHOIO0 YMHOKEHHS: KBapaT CyMMBbI U KBaJpaT pazHocTUu. Popmysia pa3HOCTH
kBajgpaTtoB. [IpeoOpazoBaHue 1eI0ro BBIpAKEHUS B MHOroujeH. Paznoxenue
MHOTOWJICHOB Ha MHOXHUTEIUW. MHOrowieHsl ¢ oaHOM mnepeMmeHHOM. KopeHb
MHOrowieHa. KBaapaTHbli TpEXWIEH; pPaA3JIOKEHHE KBAAPATHOIO TPEXUIECHA Ha
MHOKHTEJIH.

AnreOpaunyeckas npoOb. OCHOBHOE CBOMCTBO anredpandeckoil apodu. CioxeHwue,
BBIUYMTAaHUE, YMHOXEHHUE, JelieHue anredpaumdeckux apodeil. CTeneHb ¢ UEIbIM
IIOKA3aTeIeM U €€ CBOMCTBA.

PanmonanpHble BbIpayKEHUS U UX IpeoOpa3zoBaHus. Jloka3aTeabCTBO TOXIECTB.
KBagpatueie kopuu. CBoiicTBa apudMETUYECKUX KBaJIpaTHBIX KOpPHEH W HX
IpUMEHEHHUE K TPeoOPa30BaHUIO YNCIOBBIX BBIPAKEHUM U BHIYMCICHUSIM.
YpaBHenuss. YpaBHeHue c¢ onHoil mnepemeHHoU. Kopenb ypaBHeHusa. CBolicTBa
YUCJIOBBIX PABEHCTB. PAaBHOCWIIBHOCTD YPAaBHEHHU.

JluneiiHoe ypaBHeHue. KBanpaTHoe ypaBHeHHE: QopMmyja KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. Pemienne ypaBHEHUWI, CBOIAIIMXCS K JIMHEMHBIM H
KBaJgpaTHbIM. [IpuMepsl pemieHuss ypaBHEHUM TPETbEW W YETBEPTOM CTEIICHEW.
Pemenue qpoOHO-panmoHaIbHBIX YpaBHEHUN.

YpaBHeHUE C AByMs NEPEMEHHBIMU. JIMHEMHOE ypaBHEHHE C IBYMS NEPEMEHHBIMH,
IIPUMEPHI PEIICHNUS YPABHEHUM B LEIBIX YUCIIAX.

Cucrema ypaBHEHHI € JByMs IE€peMEHHbIMU. PaBHOCMIBLHOCTH cuCTEM. CHCTEMBI
IBYX JIMHEMHBIX YPAaBHEHUN C JBYMsI NEPEMEHHBIMH; PELIEHUE IOJACTAHOBKOM M
cinokeHueM. IIpuMeppl pelleHHss CUCTEM HEJIMHEWHBIX YPAaBHEHHM C JIBYMS
IIEPEMEHHBIMH.

PemeHue TeKCTOBBIX 32/1a4 aJIre0panyecKumM cnocooom.

JlekapToBBI KOOPJIMHATHI HA TIOCKOCTH. ['paduueckas UHTEpIpeTaIys ypaBHEHUS C
IByMsl TiepeMeHHBIMH. [paduk JTUHEHHOTO ypaBHEHHS C JBYMsI TMEPEMEHHBIMU;
VII0BOM KOA(PGUIIMEHT Tpsi- MOM; YCJIOBHE MapauIeIbHOCTH TpsSMBIX. [ 'paduku
MPOCTEUININX HEJIMHEWHBIX YpPaBHEHUI: mapaboia, rumnepOosia, OKpy>KHOCTh. [ 'padu-
YyecKas HHTEPIIPETALUs CUCTEM YPABHEHHM C JBYMsI IEPEMEHHBIMU.
HepasencTBa.UnciioBele HEpaBeHCTBA W UX CBoWcTBa. HepaBeHCTBO ¢ OJHOU
MIEPEMEHHON. PaBHOCHWIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU
nepeMenHoil. KBanparHueie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJIHOM MEPEMEHHOM.
OYHKIHUMU (65 u)

®Oynknuu. [lpumepsl 3aBucuMocTel; mpsMas MNPONOPUUOHANIBHOCTb, OOpaTHas
MPOMOPLUMOHATBHOCTh.  3aJjaHhe 3aBHUCUMOCTEHl (opMmynamu; BBIYUCIEHUS IO
dbopmynam. 3aBUCUMOCTH MEXIy BenuuuHamu. [Ipumepsl rpadukoB 3aBUCUMOCTEH,
OTPAKAOIIUX PEATBHBIEC MPOLECCHI.



Yncaoblepynknun. [lonstue pyHkiuu, 061acTb IpUMEHEHUS U 00J1aCTh 3HAUYCHUS
¢yukuu. CrocoObl 3aganus Gynkuuu. ['paduk pynkumu. CBoiicTBa (QyHKIHMH, UX
OTpaKEHUE Ha Tpaduke.

@DYHKIMHU, ONUCHIBAIOIINE MPSMYIO U 00paTHYIO MTPOMOPIIMOHAIbHBIE 3aBUCUMOCTH,
ux rpaduku u cBoiicTBa. Jluneinas dynknus, e€ rpaduk u croiicta. KBagpatnunas
bynkuus, e€ rpadux u cBoiictBa. CreneHHbie GQyHKINUU ¢ HATYPaTbHBIMU
nokazaressimu 2 U3, ux rpaduku u cBoicTBa. ['paduku pyHKIMty=vx;y =3x;y =|x|.
Uucnosele nocienoBaTeabHOCTU.IIOHATHE YMCITOBOM MOCIEIOBATEIbHOCTH. 3aIaHUE
MOCJIEIOBATEIbHOCTH ~ PEKYPPEHTHON  dopmynoil u  (opmynoll J-ro ujieHa.
Apupmernyeckas u reomerpuyeckass mnpodeccun. DopMynbl 7-TO  UJIEHA
apu(pMETHIECKOH M TEOMETPHUYECKOW TMPOTPECCUH, CYMMBI TEPBBIX 7-X YJICHOB.
N3o0OpaxkeHne 4iaeHOB apu(PMETHUECKON M TeOMETPUUYECKOW MPOTrpecCUil TOUKAMHU
KOOPJIMHATHOM THIOCKOCTU. JIMHEMHBIM W HKCHOHEHIMAIbHBIA pPOCT. CIIOXKHbBIE
MPOLICHTBHI.

BEPOSITHOCTDBb U CTATUCTUKA (25 u)

OnucarenbHasictaTucTuka. lIpencraBieHue MaHHBIX B BUJE TAOJUIl, JUATPAMM,
rpagukoB. CiydaiiHass W3MEHYMBOCTh. (CTaTHCTUYECKHE XapaKTEPUCTUKH Habopa
JAHHBIX: cpeHee apu(MeTHIecKoe, MeIaHa, HauoOJbIIEe U HAMMEHBIIEE 3HAUCHNUS,
pa3max. [IpencraBienue o BBIOOPOYHOM HCCIICIOBAaHUMU.
Ciy4aiiHb1ecOOBITUANBEPOATHOCTb. [lOHATHE O CilydallHOM ONBITE U CIyYalHOM
coobiTun. YactoTa ciyyalHOro coObITUsA. CTaTUCTHUYECKUM TMOJAXOA K TOHSITHIO
BEPOSTHOCTH. BEpoATHOCTH  MPOTUBOIOJOXHBIX  COOBITHH. JloCTOBEepHBIE W
HEBO3MOKHBIC COOBITHS. PaBHOBO3MOXXKHOCTh coObITHI. Kiaccnmueckoe ompenenieHue
BEPOATHOCTH.

KomOunaTtopuka. Pemenne KoOMOMHATOpPHBIX 3a1ad  TepeOOPOM  BapHAHTOB.
KomOunaroproe npaBuio ymHoxkeHus. [lepectaHoBKY U pakTopHall.

TFEOMETPUSI (243 u)

Harasagnas reomerpusi. Harmsianele npeacTtaBieHuss o ¢Gurypax Ha TIJIOCKOCTH:
npsiMasi, OTpPE30K, Jyd, Yroj, JIOMaHas, MHOTOYIOJbHUK, OKPYXHOCTb, KpYT.
YeThIpEXYTroabHUK, MPSAMOYTOJIbHUK, KBaapaT. TpeyrojibHUK, BUIBI TPEYTOJbHUKOB.
[IpaBunbHBIE MHOTOYTOJBHUKH. B3anMHOE pacrnojiokEHHE ABYX NPSAMBIX, JIBYX
OKPYXXHOCTEH, MpsIMON M OKpYKHOCTU. M300pakeHne reomerpuyeckux (Uryp m ux
KOH(UTypaLui.

JnvnHa otpeska, noMaHou. [lepuMeTp MHOTOYroJibHUKA. EMUHUALIBI U3MEPEHUS JJIUHBI.
N3Mmepenne InuHbI OTpe3Ka, MOCTPOEHUE OTPE3Ka 3aJaHHOW JIJTUHBI.

Buaer yrnos. I'pagycHas mepa yrna. M3mepeHne u MOCTPOEHUE YIIOB € MOMOUIBIO
TpaHcnoptupa. buccekrpuca yria.

[Tonsitue momanu  GUrypbl; eIUHMIBI  W3MEpeHus Iwiomaan. [lnomanas
MpSIMOYTOJIbHUKA, KBaapara. [IpubOmmkéHHOEe wW3MepeHue Iuiomaan ¢Guryp Ha
kieryaTtoir Oymare. PaBHoBenmukume ¢urypel. Pa3pesanme u  cocraBiieHHE
reOMETPUUYECKUX QUryp.

Harmsinaple mpencTaBieHuss O MPOCTPAHCTBEHHBIX (QUTypax: KyO, mapayieienurnen,
npu3Ma, nupamuaa, map, chepa, Kounyc, mumHap. M3o0paxeHue npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl ceuennit. Muororpanuuku. [IpaBunbHble MHOTOTpaHHUKU. [Ipume-



pbl Pa3BEPTOK MHOTOTPAHHUKOB, LWIMHApPA W KOHyca. M3roroBieHue Moaenei
IPOCTPAHCTBEHHBIX PUTYD.

[lonsitue o0OBEMa; emuHuUIBl 00bEMa. OOBEM MPSAMOYTOJLHOIO Mapajlieienunesa,
KyoOa.

[lonsitue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas W 3epKajibHas CUMMETPHH.
N300pakeHre CHMMETPUYHBIX (DUTYD.

I'eomerpuueckue ¢purypsl. [Ipsveie n yrusl. Touka, npsiMas, mIOoCKocTb. OTpeE30K,
nyd. Yron. Buael yrnos. BepTukanbHble M CMEXHBIE YIibl. buccekrpuca yria.
[TapannensHble U nepecekaronmecs npsaMsie. [lepnenaukynsapaeie npsmeie. TeopeMbl
0 MAPAJUIENBHOCTH U MEPIEHANKYISIPHOCTH NPsMBbIX. [IeprieHauKysap 1 HaKJIOHHAas K
npsiMoid. CepeIMHHBIN NEPHEHAUKYISP K OTPE3KY.

I'eomerpuyeckoe Mecto Todek. CBoilCTBa OMCCEKTPUCHI yIida M CEPEIUHHOIO
MIEPIICHIUKYJISIPA K OTPE3KY.

TpeyronbHuk. Beicota, Menuana, OuCCEKTpuca, CpeAHssl JUHUS TPEYroJIbHUKA.
PaBHOOe/peHHBIE W PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOIICTBA U IpPU3HAKU
paBHOOEPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO
TpeyrojibHUKa. COOTHOLIEHUsT MEXIY CTOPOHAMHM M yriaMu TpeyrojpHuka. Cymma
yIJIOB TpeyrojibHUKa. BHemHue yriel TpeyrosnbHuka. Teopema ®aneca. IlogoOue
TpeyroiabHUKoB. [lpu3Haku monobusi TpeyronbHukoB. Teopema Iludaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHI'€HC OCTPOTrO yIja IPsAMOYTOJBHOIO TPEYrOJbHUKA U YIJIOB
or 0 mo 180° < mpuBeneHue K ocTpoMy yriay. Pemenue mnpsMOyroiabHbIX
TPEYTrOJAbHUKOB.  OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO.  DOpMmyIbl,
CBSI3BIBAIOLIME CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC OJHOTO U TOrO K€ yria. Pemenne
TPEYTOJIBHUKOB: TEOpEMa KOCHHYCOB M TEOPEMA CHUHYCOB. 3aME€4aTEIbHbBIE TOUYKH
TPEYTOJIbHUKA.

UYereipéxyronpauk. [lapamienorpamMmm, ero cBOMCTBAa M mpu3HAaKW. [IpsIMOYTONBHUK,
KBaJlpaT, poMO, UX CBOWCTBA U MpU3HAKHU. Tpaneuus, CpeiHss IMHUS TpareluH.
MHoroyroinsHuk. Beimykible  MHOroyroapHukd. CyMMa — yIVIOB  BBIIYKJIOIO
MHOI'OYyTroJIbHUKA. [ IpaBUIIBHBIEMHOTOYT OJIbHUKH.

OxpyxHocTb 1 KpyT. [yra, xopaa. Cextop, cerMmeHT. LleHTpanbHBIi yTroJi, BIUCAaHHbBIN
yroJjI; BEJIMYMHA BIIMCAHHOTO yIua. B3aumMHOE pacrosnokeHue npsiMou U OKpYKHOCTH,
IBYX OKpykHocTed. KacarenpHas M cexymas K OKPYXXHOCTH, HX CBOMCTBA.
BrnucanHble ©  OonucaHHbIE  MHOTOYTOJBHUKM. OKpYXKHOCTb, BIHCaHHas B
TPEYTOJbHUK, M OKPYXHOCTb, OIMCaHHAas OKOJO TPEyrojbHHKA. BrnucaHHble u
ONMCAHHBIE OKPY>KHOCTH MPABUIIBHOIO MHOTOYTOJIbHUKA.

I'eomeTpuueckue mpeobOpazoBanus. Ilonsitue o pasencrBe uryp. Ilonstue o
JNBW)KEHUU: OCEBasg M LEHTpaJbHas CUMMETPUHU, NApaUICIbHBIA IMEPEHOC, MOBOPOT.
[TonsTre o mogo6uu GuUryp, TOMOTETHH.

Pemienne 3amay Ha BBIYMCIIEHUE, JTOKA3aTEIBCTBO M MOCTPOCHUE C HCIOJIb30BAaHUEM
CBOMCTB M3yYEHHBIX QUTYP.

HN3mepenne reoMeTpudecKkux BeJM4MH. J[mmHa oTpeska. PaccTtossHue OoT TOYKH H0
npssMou. Paccrosinue Mexy napajuieIbHbIMA NPSMBIMH.

IlepumeTp MHOTOYTOJIBHUKA.

JInHa OKpPYKHOCTH, YUCJIIO S, JJIMHA YT OKPY’KHOCTH.

I'panycHass mepa yria, COOTBETCTBHE MEKIY BEIMYMHOM LEHTPAIBHOTIO Yria |
JUTMHOM TYTH OKPY>KHOCTH.



[TonsiTue muomaau miockux ¢uryp. PaBHococtaBnennsie [IW paBHOBenukue GuUrypsi.
[Tnomaae npssMoyronpHuka. [lmomaan napamienorpaMmma, TPEYroabHUKA U TPAIICLIMH.
[Inomaae mHOroyronpHuka. Ilmomane kpyra um miomans cexkropa. COOTHOILIECHHE
MEXAY TUIOMAIMU MOA0OHBIX (UTYD.

Pemienne 3agay Ha BBIYMCIEHUE M JIOKA3aTEIbCTBO C MCIIOJIb30BAHUEM H3YUYEHHBIX
dbopmyi.

Koopaunarel. YpaBHenne npsmon. Koopaunatel cepeaunnl otpeska. dopmyna
PACCTOSHMS MEXIY IBYMsI TOUKAaMH INIOCKOCTH, YPABHEHUE OKPYKHOCTH.

Bekrtopsl. /[nuna (Monyns) BekTopa. PaBeHcTBo BekTopoB.KoiuinHeapHble BEKTOPHI.
Koopaunate! BekTopa. Y MHOKEHHE BEKTOpPA HA YUCJIO, CyMMa BEKTOPOB, PA3JI0KEHHE
BEKTOpA IO JIBYM HEKOJUIMHEApHBIM BeKTOopaM. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.
JIOTTUKA U MHOKECTBA (10 u)

TeopeTnKo—MHOKECTBEHHBICIOHATHA. MHOXKECTBO, JIEMEHT MHOXKECTBA. 3aJaHHE
MHOXKECTB  IIEPEYUCIEHUEM  DIIEMEHTOB, XapaKTEpUCTUYECKUM  CBOMCTBOM.
CranpmapTHele 00O3HAYEHUsI YHUCIOBBIX MHOXecTB. Ilycroe MHOXecTBO H  ero
o0o3Hauenue. [lonmMHoxecTBO. OOBEINHEHUE U IEPECEUEHNE MHOKECTB.
WtrocTpanys OTHOIIEHUM MEXy MHOYKECTBAMM C IOMOIIBIO AWarpaMm Oiljiepa—
Benna.

JuieMeHTBUIOTMKH. Omnpenenenue. AKCHOMBI W TeopeMbl. Jl0Ka3aTeibCTBO.
JlokazatensCcTBO OT TMpoTUBHOro. Teopema, oOparHas panHou. Ilpumep wu
KOHTPIIPUMED.

[loHsiTe O PaBHOCWJIBHOCTH, CIIEOBAHUHU, YHIOTPEOJIEHUE JIOTHUYECKUX CBSI30KECAM...
TO, B TOM M TOAbKO B TOM CAy4a€e, JTIOTUYECKUE CBA3KUM, UAU.

MarteMaTHKa B HCTOPUYECKOM pa3BuTuH. Vctopus popmMupoBaHus MOHATHS YUCHA:
HaTypajbHbIE YHWCla, JpoOHU, HEJOCTATOYHOCTh pALUUMOHAIBHBIX YHCEN s
r€OMETPUYECKNX U3MEPEHUM, NppauMoHaibHble ynciaa. CTapuHHBIE CHCTEMBI 3alMCH
gucen. Ipoou B Basunone, Erunrte, Pume. OtkpbiTHe aecsaTuuHbX apoOei. Cra-
pUHHBIE cucTeMbl Mep. JlecsTuunble 1poOu U MeTpuueckas cucrema mep. llosiBinenue
OTPULIATENBHBIX Yncen U Hys. JI. Marnun kuit. JI. Ounep.

3apoxnaenue anreOpsl B Heapax apudmeruku. An-Xopesmu Poxaenue OyKkBeHHOU
cumBoiuku. II. @epma. ®@. Bumer. P. [lexapr. HMcropus Bompoca O HaxXxOXJIEHUU
GopMyn KOpHEW anredpandecKux YpaBHEHMH, HEpa3pelIMMOCTh B paJuKaiax
ypaBHeHUH crerne Hu, Oonbiei yeTeipéx. H. Tapranes, Ix. Kapgano, H.X. A6ens, 3.
lNanya.

N300perenne MetoAa KOOPAMHAT, IO3BOJISIONIETO TEPEBOAUTH T'€OMETPUUYECKUE
00BbekThl Ha s3bIK anreOpbl. P. [Jlekapt u I1. ®depma. Ilpumepsl pa3nuyuHbIX CHCTEM
KOOPAUHAT Ha IJIOCKOCTH.

3anauda Jleonapno Iluzanckoro (®duboHauyun) o Kpoiaukax, yncia Oubonayyu. 3agaqa
0 IIIaxXMaTHOM JIOCKE.

HcTokn Teopun BEpOATHOCTEM: CTPAXOBOE neno, asapTHble urpel. 1. Pepma u b.
[Tackans. A. bepuymu. A.H. Konmoropos

Ot 3emnemepust k reomerpun. [ludarop u ero mxona. anec. Apxumen. [locrpoenus
C MOMOIIBIO LMPKYJsI W JUHEHMKH. IlocTpoeHme npaBUIIBHBIX MHOTOYTOJIBHUKOB.
Tpucexkuus yrna. Ksaapatyp» kpyra. YaBoenue kybOa. Mcropus uyucna m. 3oimoToe



ceuenue. «Hawanma» EBxmmma. JI. Dunep. H.UM. JloGaueBckuii. Mctopusi msitoro
noctynata. Copusm, napajoKchl.
PesepB Bpemenu — 44 4

IInanupyemoie pe3yibmamaot 0ceoenus odyuarowumucsa OCHOGHOIL
00pa3zoeamenvHoOll NPOZPAMMBL OCHOBHO20 00UL€20 00PA306aAHU

HartypajabHblie yncia. /Ipoou. PanuoHajJbHble YU CJIA
BBINyCKHHKHaAY4YHTCS.

- MOHMMAaTbh OCOOCHHOCTH JCCATUYHON CUCTEMBI CUMCIICHNS,

- ONEPHUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C IETUMOCTBIO HATYPATbHBIX YHCET;

- BbIpakaTh YMCJIa B SKBUBAJICHTHBIX (hopMax, BbIOMpas Hanbosee MmoaAXOsAIIyI0
B 3aBUCHMOCTH OT KOHKPETHOH CUTYaIlWH;

- CpaBHUBATBUYNOPIA0YHNBATHPAIIMOHAABHBIEYHCAA ;

- BBITIOJIHATH BBIYMCICHUS C pallMOHAIBHBIMA YHCJIAMH, COYETas YCTHBIE H
MMMCbMEHHBIC TTPUEMBI BRIYUCIICHUH, MPUMEHEHHE KaIbKYJIATOPA,;

- WCIONB30BaTh TMIOHSATHS W YMEHHS, CBS3aHHBIC C IMPOMOPIIMOHATHHOCTHIO
BEJIMYHH, MIPOIICHTAMH, B X0J1e pereHus
MaTeMaTHUYE€CKUX3a0a4n3a1a9N3CMEKHBIXIIPEIMETOB,
BBITIOAHSTHHECIOKHBICITPAKTUYECKUEPACUYETHI.

BovinycKHUK noayuum 603MOMCHOCHLb:

- NO3HAKOMUMbBCA C NOSUYUOHHLIMU CUCMEMAMU CUUCIEHUSI € OCHOBAHUAMU,
omauynvimu om 10;

- yenybumv u pazeums Npeocmasienuss 0 HAMYPAIbHbIX YUCIAX U CBOUCMBAX
O0eNIUMOCIU, HAYYUMbCA ~ UCNONIb308AMb  NPUEMBL,  PAYUOHAIUBUPYIOUUE
BbIUUCAEHUS, NPUOOPEeCU NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTEHUS, 8blOUpAs
nOOX00sWULL 0151 CUMyayuu cnocoo.

JdelcTBUTEIbHbIC YHCJIA
BbINyCKHMK HAYYHMTCS:

- HCIOJIb30BaTh HAYaJIbHBIC TMPEJCTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX
YHCelT,

- ONEPHPOBATH MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTH €T0 M BBIYUCICHUSX.

BuvinyckHuk noayuum 603MOMCHOCHLb:

- pazeumov npeocmasieHue 0 YUcie U YUCI08blX CUCIEMAX OM HAMYPAIbHLIX 00
OelicmeUmMenbHbIX YUCel, O PO 8bIYUCTICHUN 8 NPAKMUKE,

- pazeumv u yenyoumv 3HAHUAL O OECAMUYHOU 3anuUci OelUCmBUMENTbHbIX YUCE]
(nepuoouueckue u Henepuoouyeckue opoou).

N3mepenusi, npuoOJIHKEeHNsI, OLIEHKH
BhInyCKHUK HAYYUTCH:

- HCIOJIB30BaTh B XOJIc peIIeHHs 3aJad dJICMEHTapHBIE IIPEICTaBICHMUS,

CBSI3aHHBIC C MPUOIIKEHHBIMU 3HAYEHUSIMH BEJIMYHH.
Buvinycknuk nonyuum 603mM0MuCHOCHIb:

- NOHAMb, YMO  YUCNOBble  OaHHble,  KOMOpble  UCHOAL3YIOMCA  OJs
Xapaxkmepucmuxu 00beKmos OKPYHCAIOUe20 mupa, ABJISAIOMCSL
NpeuMyujeCmeeHHo NPUOIUNCEHHBIMU, UYMO NO  3aNUCU  NPUOIUNCEHHBIX




3HCZ‘£€HML7, codepwcau;uxc;z 6 MH¢OpMCIL;u0HHblx UCMOYHUKAX, MOJNCHO cydumb o
noepeutHocmu I’lpu6]l1/l.9fC€Hu}l,’

NOHAMb, UMO NnocpeutHoCcms pesyilbmania BbIYUCTICHULL  OO0JIJCHA — ObIMb
cousmepuma ¢ noecpeutHocmsro UCXOOHBIX OAHHbIX.

AJredopandeckue BhIPaAKEHU

BbINyCKHUK HAYYHUTCH:

OTIEPUPOBATh MOHITUSMH «TOXAECTBO», «TOXKJIECTBEHHOE MpPeoOpa3oBaHUE,
permarh 3a7a4u, coaeprkaiire OyKBeHHbIC JaHHBIC, padoTaTh ¢ (hopMyIamMu;
BBINIOJIHATh MPEOOPA30BaHUS BBIPAKEHUH, COJEPKAIUX CTEHEHU C IEIbIMU
MOKa3aTeNI MU U KBaIpaTHbIE KOPHH;

BBITIOJIHATh TOXJACCTBEHHBIC MPEOOPA30BaHUs PAMOHAIBHBIX BBIPAXKEHUNU Ha
OCHOBE MTPaBWJI JIEUCTBUI HAJl MHOTOYIECHAMHU U aJIreOpandecKuMM ApOoOsSMH;
BBINOJIHATH Pa3J10KEHNE MHOTOYJICHOB HA MHOKHUTEIH.

BblnyCKHuK noJjiyuum 603MONHCHOCM b Hayduumbuscs.

BbLINONIHAMb  MHO20UWA20BblE NPEoOPA30BAHUS  PAYUOHAILHBIX — BbIPANCEHULL,
NPUMEHSISL WUPOKULL HAOOP CNOCOO08 U NPUEMOS,

NPUMEHAMb  MOANCOECMBEHHble Npeoopaszosanuss Ol peuleHus 3a0ay U3
PA3IUYHBIX pazoenos Kypca (Hanpumep, ol HAX0HCOeHUs.
HaubobUe20/HaUMeHbULe20 3HAUEHUSL BbIPANCEHUS).

YpaBHeHusi
BbInyCKHMK HAYYHTCSH:

pemarh OCHOBHBIE BHUJbl PAlMOHAIBHBIX YPABHEHWM C OJHOW ITEPEMEHHOW,
CUCTEMBI JIByX YPaBHEHUM C JBYMS IEPEMEHHBIMU;

IIOHMMATh YPAaBHEHME KaK BaXXHEHIIYHD MAaTEMaTHYECKYI0 MOJENIb JUIs
OMMCAaHUS U U3YYEHUS! pa3HOOOPa3HbIX peajbHbIX CUTYyallM, PellaTh TEKCTOBBIE
3a/1a4M AIreOpandeckuM MeTOI0M;

OPUMEHATh Tpauueckue TMpeACTaBICHUS Ui HCCIEAOBAHUSA YPaBHEHMI,
UCCJIEIOBAHUS U PELICHUS CUCTEM YPABHEHHM C IBYMS [IEPEMEHHBIMU.

Bbll’lyCKHuK noJjiyuum 603MONHCHOCHIb.

081a0emsb CReyuUaIbHbIMU NPUEMAMU PeUeHUs YPAGHEeHU U CUCIEM YPAGHEHULL
VBEPEHHO NPUMEHAMb annapam ypaeHeHull OJis peuleHusi pazHoobpasHvlx 3a0ay
U3 MamemMamuKu, CMeNHCHbIX NPeOMemos, NPaAKMUKU,

npuMeHamy  2paguueckue npeoCmasieHus Oas UCCLe008aHUs  YPABHeHUl,
cucmem ypasHeHut, cooepicauux bykeenHvle Kodppuyuenmeol.

HepaBeHcTBa

BbInyCKHUK HAYYHTCH:

IIOHUMAaTb M IPUMEHATbH TEPMHUHOJIOTUI0O U CUMBOJIMKY, CBS3aHHBIE C
OTHOLIIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

pelIaTh JMHENHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U MX CUCTEMBbI, pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOIl Ha rpaduyuecKue MpeICTaBICHMS;
[IPUMEHATH anmnapar HEpaBEHCTB Ul PELICHUS 3aay U3 Pa3IMYHBIX pa3lIeiioB

Kypca.

Bbmycmmk nojiyaum 603MOICHOCHIb HAyUUmMsCA:



- pa3HOO6p613HblM npuemaM doKkazamenbcmaea HepaeeHcme, Y6EPEHHO NPUMEHAMb
annapam HepaeeHCcmes o peuternus pCl3H006pa3Hle mamemamudeckux 3a0a4 u
3a0a4 U3 CMENCHbIX npedMemoe, npakmuku,

- npumeHambv epaguueckue npeocmasieHus OJs UCCIe008aHUS HEPABEHCMS,

cucmem HepaseHCcms, cooepicauux OyKeeHHvle Kodppuyuenmoi.
OcHoBHbIEe NOHATHS. Ynca0BbIe QYHKINH
BbInyCKHUK HAYYUTCH:

- TIOHUMAaTh W WCIOJH30BaTh (PYHKIIMOHAIBHBIC TOHSATHAS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUSA);

- CcTpouTh TpauKu dIEeMEHTAPHBIX (PYHKINI; HCCIE0BaTh CBOWCTBA YHCIIOBBIX
(GYHKIIMI Ha OCHOBE U3YYEHHUS MTOBEACHUS UX TPAPHUKOB;

- TMOHUMAaTh (PYHKIIMIO KaK BaXKHEUIIYI0 MaTEeMATHUYECKYIO MOJEIbIISI OMUCAHUS
IIPOLIECCOB W SIBIICHUU OKPYKAIOIIETr0 MHUpPA, NMPUMEHSTh (PYHKIMOHAIHHBIN
S3BIK JJIS ONMUCAHUS W UCCJCNOBAHMS 3aBUCHUMOCTEH MEXIY (PU3NYECKUMHU
BEJIMYMHAMH.

BumycKHUKNOAYHUME803MONCHOCMbHAYUUMbCA -

- npoB0OUMb UCCNe008AHUS, CBA3AHHbIE C U3YUeHUeM CBOUCME (QYHKYUU, 8 mom
yucie ¢ UCHOb308AHUEM KOMNbIOmepa: HA OCHO8e 2PAQUKO8 U3YUeHHbIX
dyukyuii  cmpoums  Oolee  ClOJCHble epaghuku  (KYCOUHO-3A0aHHblE, C
«BLIKOJIOMBIMUY MOUKAMU U M.N.);

- UCNONIb3068aMb (DYHKYUOHANbHbIE NPEeOCMABIeHUsl U CBOUCMBA QYHKYUl OJis
PpeuleHUss MamemMamudecKux 3a0ay u3 pa3iuiHulx pazoenos Kypcd.

YucjioBbIe MOCTE10BATETbHOCTH
BbInyCKHMK HAYYHMTCH:

- TIOHUMaTh ®  WCHOJB30BaTh  S3BIK  TOCIEAOBaTeNbHOCTEH  (Tep-
MUHBI,CHMBOJIMYECKUE 0003HAUCHU );

- NPUMEHATH (QOPMYJbI, CBSI3aHHbIE C apUPMETUYECKOM U TIeOMETPUYECKOM
npodeccueit, u anmnapar, chOpMHUPOBAHHBIN MPU HU3YUYEHUU JPYTUX PA3ICIOB
Kypca, K peleHuto 3a/1a4, B TOM YHUCIIe C KOHTEKCTOM U3 PEaTbHOU KU3HH.

Buiny ckHUKNOAYHUIMB03MONCHOCTbHAYHUMBCA -

- pewamv KOMOUHUPOBAHHBIE 3a0adu C NpPUMEHeHUuem Qopmyn n-20 uieHa u
CYMMbl NEPBbIX N YJIEHO8 APUPMEMUYECKOU U 2e0MempUYecKoll npocpeccuu,
NpUMeHsis npu SMom annapam ypasHeHuil U HepageHcms;

- NOHUMAamb aApU@OMemuyecKyro U 2eoMempuieckyio npocpeccuro Kax QyHKyuu
HamypanibHo20 apeyMeHma, CeA3bl8amy apumemuyeckyro npocpeccuro ¢
JIUHEUHBIM POCTOM, 20MEMPUUECKYI0 — C IKCHOHEHYUATIbHBIM POCINOM.

OnucarejibHAs CTATUCTHKA
BeinyCkHUK HayYuTCH

- WCIIONB30BaTh  MPOCTEUINIHME  CHOCOOBI  TIPEACTABICHHWS W aHajou3a

CTATUCTUYCCKUX JTAHHBIX.
Boinycknuk nonyuumeo3smosncnocms:

- npuobpecmu NepPEOHAYANIbHLIL ONbIM  Opeanu3ayuu coopa OAaHHBIX HpU
npogedeHUul onpoca O0OWEeCMBEeHHO20 MHEHUS, OCYWEeCmEIamb Ux aHalu3,
npeocmasiame pe3yibmamsl ONpoca 8 uoe madiuysvl, OUAPAMMbI.




Cay4yalinbpie COOBITHS U BEPOATHOCTH
BbINyCKHUK HAYYHUTCSH
- HaXOJUTb OTHOCUTEILHYIO YACTOTY M BEPOSTHOCTD CIy4allHOTO COOBITHS.

BuvinyckHuk noayuum 603MOMCHOCHb &

- npuobpecmu onvlm NPOBeOeHUs CAVYAUHBIX IKCNEPUMEHMO8, 8 MOM UYUCIe C
NOMOWDBIO KOMNBIOMEPHO20 MOOCIUPOBAHUS, UHMEPNnpemayuu ux pe3syib-
mamoe.

KomOunHaTOpHKA
BbInycKHMK HAYYHTCHA

- pematb KOMOMHATOpPHBIE 33Ja4yd HAa HaXOXJACHUE Yuclia OOBEKTOB WIH

KOMOMHAIIUH.

Boinycknuk nonyuum 603mM0MCHOCMbHAYUUMbCAS

- HEKOMOpbIM CReYUANbHbIM NPUEMAM PeuleHUsi KOMOUHAMOPHBIX 3a0au.
Harasiinas reomerpus
BbInyCKHMK HAY4YUTCH:

- pacno3HaBaTb HAa YEpPTEXkKaX, PUCYHKAX, MOJEIAX M B OKPYXKAIOIIEM MUPE
IUIOCKKE U IPOCTPAHCTBEHHbIE T€OMETpUUYECKUE (DUTYPBI;

- pacno3HaBaTb  pa3BEPTKH  Kyba, MPSAMOYrOJIbHOIO  Napajuienenunesa,
MPaBUJILHON MUPAaMUJIbI, HIUJIMHAPA U KOHYCA;

- CTpPOUTH Pa3BEPTKHU KyOa U MPSMOYTOJIBHOTO MapasuieeuIe1a;

- ONpeleNsiTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTypbl JIMHEHHBIE pa3Mepbl
caMoi (purypsi, 1 HA00OPOT;

- BBIYUCIATH O0BEM IPSIMOYTOJILHOTO Napayljieenuneaa.

Boinycknuk nonyuum 603MO0MNCHOCHb:

- Hay4umuCs 8blYUCTAMb 00bEMbI NPOCMPAHCMBEHHBIX 2e0MEMPUYECKUX Guayp,
COCMABIEHHBIX U3 NPAMOY20IbHBIX NAPALLEIeNUNeoos;

- yenybums u paseums npeoCmasienuss 0 NPOCMPAHCMBEHHbIX 2e0MempPUIecKUx
Queypax;

- Hay4umvCsi NpUMEHAMb NOHAMUE PA36EPMKU Ol BbINOJIHEHUs NPAKMUYEeCcKUX
pacuemos.

I'eomerpuyeckue Gpurypsl
BbInyCKHUK HAYYHTCH:

- MOJIb30BATHCA SI3bIKOM T'€OMETPUHU [JIsl OMHCAHHUS MPEAMETOB OKPYKAaIOLIEro
MHUpa U UX B3aUMHOTO PaCIIOIOXKEHUS;

- pacno3HaBaThb M H300pakaTb Ha YEpTEkKax M PUCYHKAX T'€OMETPUUYECKHE
Gurypsl 1 Ux KOH(pUTYpalUH;

- HaxoJWUTh 3HAYEHUS JUIMH JIMHEHWHBIX AJIIEMEHTOB (PUTryp M UX OTHOILIEHHUS,
rpagycHyro Mepy yriaoB oT 0 mo 180°, mpumensiss onpezaeseHus, CBOWCTBA U
npu3HaKu (Uryp m ux 3JIEMEHTOB, OTHOLIEHUS (GuUryp (paBeHCTBO, Moaodue,
CUMMETPHUH, IOBOPOT, NAPAJIEIbHBIN IEPEHOC);

- ONEpUpOBaTh C HAYAJIbHBIMU TMOHSATHUSAMH TPUTOHOMETPUM U BBINOJHATH
AIIEMEHTapHbIE ONepaly Hajl PYHKIUSIMH YTJIOB;

- pelaTh 33Ja4M Ha JJOKA3aTeIbCTBO, OMHUPAsCh HA U3YUYECHHBIE CBOMCTBA PUTYD U
OTHOLIEHUI MEXAY HUMHU U IPUMEHSS U3YYEHHBIE METO/bI JOKA3aTEIIbCTB;




peuiaTb HECIOXHBIC 3aJa4d Ha IMOCTPOCHUC, IPUMCHAA OCHOBHLIC aJIT'OPHUTMBI
IMOCTPOCHHUS C ITIOMOLIBIO HUPKYIIA U HHHCﬁKH;
peuiaTtb HpOCTCﬁHIPIG INIAHUMCETPHUYCCKHUC 3a1a491 B IIPOCTPAHCTBC.

BblnyCKHuK nojiyaunm 603MOXICHOCMb.

081a0emb Memooamu peueHus 3a0a4 HA BbIYUCTeHUss U O0KA3amenbCmed.
MemoooM Om NPOMUBHO20, MEMOOOM NOO0DUS, MeMOOOM nepedbopa 8apuanmos
U MemoooM 2eoMempudecKUx mMecm moyex;

npuobpecmu onvim NPUMEHEHUsl ANleeOpauiecKko20 U mMpueOHOMEmMpU4ecKo2o
annapama u uoeu O8UNCEHUS NPU PeUleHUU 2eOMeMPUYECKUX 3a0al,

061a0emv MpaouyUOHHOU CXeMOll peuleHus 3a0ad Ha NOCMpoeHUue ¢ NOMOUbIO
YUPKYJISL U IUHEUKU. AHATU3, NOCMpoeHue, 00KA3amelbCmeo U UCCIe008aHue;
HAy4umoscs pewams 3a0auyu HA HNOCMpPOeHUue MemoooM 2e0MempuieckKo2o
Mecma moyex u Memooom noooousi;

npuobpecmu Onvim UCCIe008AHUSL CEOUCE NIAHUMEMPUYEeCKUx gueyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOCPAMM,

npuoopecmu OnviM GbINOJHEHUs. NpoeKkmos no memam: »I eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxkos no gpopmyney.

H3mMepeHne reoMeTpMYeCKMX BEJIHYHH

BbinyCKHUK HAYYNTCH:

HCIIOJIb30BaTh CBOWCTBA M3MEPEHUs [UJIMH, IUIOMIAJAEH M YIJIOB NP PELICHUU
3a/lay Ha HaXOXJIEHHE [JIMHBI OTpEe3Ka, UMbl OKPY>KHOCTH, IJIMHBI JTyTU
OKPYXHOCTH, TpaJlyCHOI MepHI yIia;

BBIYMCIIATH IUIOLAAN TPEYTOJbHUKOB, MPSMOYTOJIbHUKOB, MapaieiorpaMMOB,
Tparenunii, KpyroB v CEKTOpPOB;

BBIUMCIIATD JJIMHY OKPY>KHOCTH, JIMHY IyTH OKPY>KHOCTH;

BBIUMCIIATh JUJIMHBI JIMHEWHBIX 3JEMEHTOB (UIyp U HUX YIJbl, HCHOJB3YS
(GopMyJbl JJIMHBI OKPYKHOCTM M JJIMHBI JAYTM OKpPYXXHOCTH, (OpMYJIbI
wiomaae puryp;

pemath 3aJayd Ha JOKa3aTelIbCTBO C MCIOJb30BaHUEM (OPMYJ IMHBI
OKPY>KHOCTH U JUIMHBI IyTU OKPYKHOCTHU, popMyJ Tuioanent puryp;

pemaTh NMPAKTHYECKUE 3a7aud, CBA3AHHBIE C HAXOXIACHUEM I€OMETPHUYECKHUX
BEJIMYMH (MUCIOJIB3YSd MpPU HEOOXOJUMOCTH CHPABOYHUKUA M TEXHUUYECKUE
CpE/CTBA).

BblnyCKHllK nojiyaum 603MOMICHOCM b HAYUYUMDbCA?

BbIUUCTAMb — nAOWaou  ueyp, COCMABIEHHVIX U3 08YX UWU  Oojee
NPAMOY20IbHUKO8, NAPANIEL0PAMMO8, MPEY2OIbHUKOS, Kpyed U CeKMopd,
BLIUUCTAMb naowaou MHO20)20/IbHUKO8, UCNONIL3YS OMHOULeHUS.
PABHOBEUKOCTU U PABHOCOCNABLEHHOCTU,

NpUMEHAMb  aleeOpaudeckull. U MpPUOHOMempudecKutl annapam u uoeu
0BUIICEHUSL NPU PeUleHUU 3a0ay Ha 8bIYUCIEHUE NIoWadel MHO20Y201bHUKOS.

KoopanHaTthbl

BbinycKkHUK HayuyHuTCs:

BBIUHCIISTh JJIMHY OTpE€3Ka MO0 KOOPAMHATAM €r0 KOHIIOB; BBIUYHCISATH
KOOpJIMHATBI CEPEANHBI OTPE3KA;

WCNOJIb30BaTh KOOPAMHATHBIM METOJ [JI M3YYEHHS CBOMCTB NPSMBIX U
OKPYKHOCTEM.



Bbmycmmlc noJjiyuum 603MOHCHOCHIb:

061a0emb  KOOPOUHAMHBIM MemOoO0OM peuleHuss 3a0ay HA BbIYUCTIeHUS U
JoKazamenbcmeda,

npuobpecmu Onvlm UCHOAb308AHUSL KOMNBIOMEPHBIX NPOcPamMm OJisi AHAIU3A
YACMHBIX CAYHAEe8 83AUMHO20 PACHONONCEHUSL OKPYHCHOCMEU U NPIMBIX,
npuobpecmu  onvlm  8bINOJHEHUs Npoekmoé Ha memy «lIpumenenue
KOOPOUHAMHO20 ~ Memoodd Npu  peuleHuu  3a0ay HA  GbIYUCTeHUs U
00KaA3ameibCmeay.

BekTopbl

BbinycKHUK HAyYHuTCS:

ONIEPUPOBATh C BEKTOPAaMHU: HAXOIWTh CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3aJIaHHBIX TE€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIA IPOU3BENCHUIO
3a1aHHOTO BEKTOpPA Ha YMCIIO;

HaxOIWTh JUI BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMU: JUIMHY BEKTOpa,
KOOPAMHATBI CyMMbl U PpA3HOCTH JBYX MU 0ojiee BEKTOPOB, KOOPAWHATHI
OPOU3BEJICHUSI BEKTOpa Ha UWCJIO, TMPUMEHSA MpU  HEOOXOAUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIILHBIN U PACIIPEACIIUTEIBHBIN 3aKOHBI,
BBIYUCIIATh CKAJSIPHOE IIPOM3BEACHUE BEKTOPOB, HAXOAWUTh YIOJ MEXKIY
BEKTOPaMH, yCTaHABIIMBATh NIEPIICHIANKYJIAPHOCTD MPSMBIX.

BblnyCKHUK nojiyaum 603MOICHOCMb.

0811a0emb BeKMOPHbIM MemoO0oM OJisl peuleHuss 3a0ady HA BblYUCTeHUS U
0oKazamenbcmeda,

npuodpecmu Onvim GbINOJHEHUs NPOEKMO8 HA meM)y «NPUMeHEHUe BeKMOPHO2O
Memooa npu peueHun 3a0a4 Ha bIYUCTEeHUsL U OOKA3AMeTbCmEay.



Yueono-memamuueckuit nnan no mamemamuke, 5 knacc

(5 u 6 neoenro, 170 u 6 200)

KosnuecTBo uacoB

Neri/
Ha3Banue pa3nena Kourtposbnbie
1| Bcero
padoThI
1. | HarypanbHbie yncna 46 3
2. | OObIKHOBEHHBIE APOOU 35 2
3. | F'eomeTpuyeckue QuUrypsl 20 1
4. | JlecaTuunbie 1poou 43 2
5. | 'eomerpuueckue Tena 10 1
6. | DneMeHTHI TEOPUHU BEPOATHOCTHU 4
/. | IloBTOpeHue 11
8. | UtoroBast koHTposIbHAS paboTa 1 1
Bcero: 170 10
Yueono-memamuueckuit nnan no mamemamuxe, 6 knacc
(5 u 6 neoenro, 170 u ¢ 200)
KoJsinuecTBo 4acoB
Nerr/
Ha3zBanmue pa3zgeia KouTpoJsbHbIE
I Bceero
padoThI
1. [ToBTOpEHUE 3)
2. [TomoxuTeNnbHBIE U 63 3
OTpHUIIATEIbHBIC YHCIIA
3. [IpeoOpazoBanue 37 2
OYKBEHHBIX BBIPQKCHHI
4, JlenuMocTh HaTypaabHbIX 32 2




qHCen
S. MatemMaTuka BOKpYT Hac 29 1
6. [ToBTOpEHUE 4 1
Bcero: 170 9

7 knacc (5 u 6 neoemro, 170 u ¢ 200)
Yueono-memamuueckuit nnan noanzeope, 7 knacc

B Tom uncie
Ne HaumMmeHnoBaHue TeMbl KOHTpO.HI)HbIe
Bcero
padoThI

1 MatemMaTUYeCKUH SA3bIK. 13 1
MaremaTtudeckass MOAENb.

2 JIuneitnas QyHKuMs 11 1

3 CI/ICTevMa JIBYX JINHEWUHBIX 13 1
YPaBHECHUU C ABYMS IEPEMEHHBIMU

4 CrteneHb ¢ HaTypalbHBIM 5
MoKaz3areyieM

5 OnHounensl. Oniepanuu HaJ 3 1
OJIHOYJICHAMH

5 MHuorowiensl. ApupmeTnueckue 15 1
onepanuu HaJl MHOTOYJICHAMU

7 Pa3jioxxeHre MHOTO4YJIEHOB Ha 18 1
MHOXXUTEIIN

8 OyHKIMA y = x? 9 1

9 Hrorosoe noBTopeHue 9 1

Hroro 102




Yueono-memamuueckuit nnan no 2eomempuu 7 Knacc

Ne HaumenoBanue pasaeia KoandecTBO 4acosB
Bcero KonTpoJbHbIe
padoThbI
1 | HauanbHbIe TeOMETPUYECKUE 10 1
CBEICHHUSI
2 | TpeyronpHuKH 17 1
3 | [lapannenbHble IpsSIMbIS 13 1
4 | COOTHOILIEHHS MEX]Ty CTOPOHAMH H 18 2
yriaMu TPEyroJbHUKa
5 | Ob6o0maroriee MOBTOPEHUE 10
Hroro 68 3)

8 knacc (5 u. 6 neoenro, 170 uacos)

Yueono-memamuueckuit nnan no anzeope 8 knacc

Ne HauMeHoBaHue pasjaeiia KosmnuecTBo 4acos
Bcero | KonrpoJbHbie
padoThI
1 AnreOpaunyeckue qpoou. 21 2
2 ®dynkuus y = +/x . CBoiicTBa 18 1
KBaIPATHOTO KOPHS
3 KBaaparuunas ¢pyHKIuS. 18 2
OyHKIUA y = E .

4 KBagpaTHbie ypaBHEHUS 21 2
5 HepaBeHncTtpa 15 1
6 O06o01maroree MOCTPOCHUE 9 1
Uroro 102 9




Yuebno-memamuueckuii nnan no 2ceomempuu 8 kniacc

Ne HaumenoBanue pasaesia KoandecTBO 4acosB
Bcero | KonrtpoJbHbie

padoThI
1 YeTpIpEXyTOIBHUKN 14 1
2 [Imomane 14 1
3 [Tono6HBIE TPEYTOILHUKU 19 2
4 OKpy>XHOCTb 17 1

S) O06o0u1aromee NOBTOPEHNE 4

Hroro 68 5




9 knacc (5 u. 6 neoenro, 170u)
Yuyeono-memamuueckuit nnan no anzeope 9 knacc

Ne HaumenoBanue pasaesia KoandecTBOo 4acosB
Bcero KonTpoJsbHbIe
padoThI
1
HepaBeHcTBa 1 cCTEMBI 16 1
HEPaBEHCTB
2 CucrteMbl ypaBHEHUN 15 1
3 YucnoBeie GyHKIIMU 25 2
4 [Iporpeccun 16 1
3) DNeMeHTbl KOMOMHATOPUKH, 12 1
CTaTUCTUKU U TEOPUHU
BEPOSTHOCTEU
6 Htorosoe noBTOpeHUE 18 1
Hroro 102 7

Yueono-memamuueckuit nnan no ceomempuu 9 Knacc

Ne HaumenoBanue pasgesia KoumnuyecTrBo yacos
Bcero KonrpoJsbHble
padoThI
1 Bekropsl 8
2 Meton koopirHAT 10 1
3 CooTHOIIIEHUSI MEXKTy CTOPOHAMU 11 1

U yIJ1aMH TPEyTroJbHUKA.
CkansipHO€ NPOU3BEICHHE

BEKTOPOB

4 JIniHa OKpY>KHOCTH U IUIOIIAIb 12 1
Kpyra

5 JIBY>KEHUS 8 1

6 HauanbHble cBeaeHUs U3 8
CTEPCOMETPHH

7 OO0 akcuomax MJIaHUMETPUU 2

8 [ToBTOpenue. Pemenne 3amau 9
Htoro 68 4

IIporpamma paccmorpena Ha 3aceganun MO yunTesieid MAaTeMAaTUKH U PU3UKH.
IIporokoa Ne 4 or 24.03. 2016 r.



Y4eOHO-MeTOAMYECKOE U MATEPUATBHO-TEXHUYECKOE o0ecnieueHne
00pa3oBaTeIbLHOI0 MpoLecca.
Cocmae YMK ona 5 knacca:

1. Maremaruka. 5 ki1.: pabodast Tetpanas Ne 1: yaed. mocobue ais 001eoopa3onar.

yupexnenuit [Tekcr] / .M. 3ybapeBa.— 2-¢ u3g.— M.: Muemo3una, 2012.— 64 c.

2. Marematuka. 5 ki.: pabouast Terpaab Ne 2: yyed. nocodue 115t o01ieo0paszoBar.

yupexnenuit [Tekcr] / .M. 3ybapeBa.— 2-¢ u3g.— M.: Muemo3una, 2012.— 68 c.: ui.

1. MaremaTuka. 5 KII.: CaMOCTOATENIbHBIC PaboTHI: ydebd. mocodue s
obmeoopazosar. yupexaenue [Tekcr] / U.U. 3ybapesa, M.C. Munbiureitn; M. H.
[Tannesa; nox pea. M.W. 3ybapeoii.— M.: Muemo3uHna, 2012.— 142 c.

4, Maremaruka. 5 ki.: yueO. mnsa oOmeobpaszoBar. yupexaenuit [Tekcr] / W.U.

3yb6apeBa, A.I'. MopakoBud.— 6-¢ u3z., crep.— M.: Muemosuna, 2012.— 270 c.: w.

5. Maremaruka. 5 knacc. baunonpoc. [Teker] / E.E. Tynpunnckas.— M.: MueMo3uHa,

2012.

6. Maremaruka. 5 kinacc. I.U. 3ybapesa [DnekTpoHHBIN pecype| / —MyIbTUMETUTHOE

COTIPOBOXKJICHHUE K YUYECOHUKY, TUCK JJisl yueHuka . 2012

/. Marematuka. 5 knacc. I.W. 3y6apesa, M.C. Munbiureiin, B.I'. 'ambapuHs,

[D51eKTpOHHBIN pecypc| / — MyJIbTUMEIUINHOE COMTPOBOKIAEHUE K YUEOHUKY, AUCK IS

yuntens . 2012

8. Maremaruka: 5 Ki1.: pa3HOYPOBHEBBIE KOHTPOJIbHBIE pa0OTHI. 6 BApUaHTOB: TETPAIb

JUTSI KOHTPOJIBHBIX pa0boT: yueOHoe rmocodue /it 001ieo0pa3oBaT. yupeKIeHHM

[Texcr] / N.W. 3ybapesa, .I1. JlenemonkoBa.— M.: Muemo3uHa, 2012. — 144 c.

9. COopHUK 3a/1a4u ¥ yIpaxKHEHUH 110 MaTeMaTuke Jiyis S5 kiacca. [Tocobue mist

obmeobpasoBarenbHbix yupexaeHuit: [Texct] / B.I'. 'ambapun, U.W. 3ybapesa.— M.:

Muemo3suna, 2012. — 144 c.

10. Maremaruuka. 5-6 xknaccel . Tectsl [Tekct]./ E.E. Tynpunnckas.— M.:

Mmuemosuna, 2012.

11. Maremaruka. 5-6 Ki.: MeToA. mocoOue s yuutens [TekcT]

/ .M. 3yb6apeBa, A.I'. MopakoBuu.— 2-¢ u3a.— M.: Muemosuna, 2008.— 104 c.:

ui., Taba. (B 2012 r. BEIHAET JOMOJHEHHOE U3IaHNUE)



Cocmae YMK ona 6 knacca:

12. Maremarunka. 5-6 xknaccel . Tectsl [Tekct]./ E.E. Tynpunnackas.— M.:
Mmuemosuna, 2012.

13. Maremaruka. 5 knacc. M.W. 3ybapeBa [ DnekTpoHHEIH pecypc] / —
MYJIbTUMEANIHOE CONPOBOXKACHUE K yUEOHUKY, TUCK JJId yueHHKa . 2012

14. Maremaruxka. 5 knacc. .W. 3ybapesa, M.C. Munsiireitn, B.I'. ['amb6apuH,
[DneKTpOHHBIH pecypc] / — MyTbTUMEIUHHOE COMPOBOXKICHUE K YUEOHUKY, TUCK TS
yuutens . 2012

15. Maremaruka. 5-6 Ki.: MeToA. mocobue s yuutens [TekcT]

/ .M. 3yb6apeBa, A.I'. MopakoBud.— 2-¢ u3a.— M.:. Muemosuna, 2008.— 104 c.:
Wj1., TaOJI.

16. Maremaruka. 6 ki1.: pabodas TeTpaas Ne 1: yae0. mocobue a1 001meoopa3oBar.
yupexaenuit [Texkct] / U.U. 3ybapesa.— 2-¢ uza.— M.: Muemo3suna, 2012.— 64 c.

17. Maremaruka. 6 ki1.: paboyast TeTpagp Ne 2: yue0. mocobue a1 001eoopa3onar.
yupexnenuit [Tekcr] / .M. 3ybapeBa.— 2-¢ u3g.— M.: Muemo3una, 2012.— 68 c.: ui.
18. Maremaruka. 6 Kj.. caMOCTOsITENbHBIE PabOThI: y4ebd. mocodue s
obmeobpazosar.yupexaenue [Texcr] / U.W. 3ybapesa, M.C. Munbiureiin; M.H.
[Tannesa; nox pea. M.W. 3ybapesoii.— M.: Muemo3uHa, 2012.— 142 c.

19. Maremaruka. 6 xi.: y4eb. mans obmeoOpaszoBat. yupexaeHuit [Texcr] / W.N.
3yb6apeBa, A.I'. MopakoBud.— 6-¢ u3a., crep.— M.: Muemosuna, 2012.— 270 c.: w.
20. Maremaruka. 6 xnacc. bimmonpoc. [Tekcr] / E.E. Tynpunackas.— M.:
Mmuemosuna, 2012.

21. Matematuka: 6 KiI.: pa3HOypOBHEBBIC KOHTPOJIbHBIE pa0OTHI. 6 BApUAHTOB:
TETpaab JJIsl KOHTPOJIBHBIX PabOT: yueOHOe mocobdue st o01eo0pa3oBar.
yupexaenuil [Tekct] / U.W. 3y6apesa, N.11. JlenemonkoBa.— M.: Muemo3una, 2012. —
144 c.

22. Tlporpammbl. MaTtemaTuka. 5-6 kiaccel. Anredpa. 7-9 kinaccel. AnreOpa u Hadana
MatemaTudeckoro aHanu3a. 10-11 kmaccel [Teker] / aBT. — coct. .. 3ybapeBa, A.T.
Mopakosuu.

— 3-e u3x., ctep.. — M. : Muemo3suna, 2011



23. COopHUK 33724 U YIIPKHEHUH IO MaTeMaTuke il 6 Kiacca. mocooue s
obmeo0paszoBarenbHbIX yupexaenui: [Texct] / B.I'. 'amb6apun, U.H. 3ybapeBa.— M.:
MmuemosuHa, 2012. — 144 c.

HNuTepHer-pecypcsl

1. NOILl Muaemo3uHa. www.mnemozina.ru/

2. KommekT g poBbIX 00pa30BaTENbHBIX PECYPCOB K YUeOHUKY «MaTtemaTuka. 5
knacc» aBtopoB M. 3ybapeBoit, A.I'. MopakoBuya, BKITIOYAIOIIUAN
METOJIUYECKUE PEKOMEHIALNU 110 UCTIONB30BaHUIO. [ DJIEKTPOHHBIN pecypc| — yueo.
nocobue aJist ooieodpaszonart. yupexaenuid, 2008 http://school-
collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-

3. 618ad7929e22/?interface=pupil&class[]=47&subject[]=16/ 1N.H1. 3ybGapesa,
M.C. Muwunbiureits, B.I'. 'am6apun, E.E. Tynpunnckas, /{.B.Hemacos.

4. KomruiekT mu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB K yueOHUKY «Marematuka. 6
kiaccey» apTopoB M.U. 3ybapeBoii, A.I'. MopakoBuya, BKJIHOYAIOIINAMA
METOIUYCCKUE PEKOMEHIAIINHM 10 UCIIOIB30BaHUIO. [ DNEKTPOHHBIN pecypc| — yueo.
nocobue aJist o0iieodpazonar. yupexaenuit, 2008 http://school-
collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-

5. 618ad7929e22/?interface=pupil&class[]=47&subject[]=16/ N.1. 3yb6apesa,
Munemiteitn M.C., 'am6apun B.I'., Tynsuunckas E.E., Hemacos /I.B.

6. IlpakTuka pazBuBaromiero ooyuenus. Cat Metogudeckoit mogaepkkun Y MK
«ITPOy», www. ziimag.narod.ru.

7 xnace
Aureopa.
Jlureparypa s yuures

1. MopakoBuu A.I'. Anrebpa. 7 kimacc. B 2 u. U.1. YueOHUK st yyanuxcs

001eo0pa3oBaTeNbHbIX yupexkaeHui. - 13- w3g., ucnp. u jgom. — M.:
Muemo3suna, 2009. — 160 c.: wu.
2. Mopakosuu A.I'. u np. Anrebpa. 7 kinacc. B 2 4. gactax. YU.2. 3amauyHuk s
ydamuxcsi o011eoopa3oBaresibHbIX  yupexaeHuit/A.I.MopakoBud u ap./; moj
pen. A.I''Mopakosuya. — 13-e uzn., ucnp. u gon. — M.: Muemosuna, 2009. — 270
C.: ML



3. AnekcangpoBa JI.A. Anre6pa. 7 xi.: KoHTpoasHbIe pabOThl JJIs y4aIuxcs
obmeoOpazoBarenbHbIX yupexaenuit /Ilox pexa. A.I'. MopakoBuya.- 3-€ u3l.,
uctp. u jom. -M.: Muemo3una, 2009.- 39 c.

4. AnexcanapoBa JILLA. Aunrebpa. 7 xi.: CamocrosiTenbHble paOOTBI IS
ydamuxcs 00meodpazoBarenbHbIX yupexaenuit /[lox pea. A.I'. Mopakosuya.- 5-
€ u31., crep. - M.: Muemo3suna, 2009.- 104 c.

5. MopakoBuu A.I'. Anrebpa.7-9 ki.: Metoaudeckoe mocoOue i yIuTens. -2-¢
u3J1., 1opadot. -M.: Muemo3suna, 2007.-144 c.: un.

6. MopakoBuu A.I'., TynpumHckas E.E. Anrebpa: Tecter mis 7- 9 ki
00111600pa30BaTENIbHBIX YUPEKICHUN. — 2-¢ u31l. - M.: Muemo3una, 2007. —127c¢.
7. [IpuMepHast mporpamMma OCHOBHOTO 00IIero 00pa3oBaHus M0 MaTeMaTHKe.

8. Ilporpammel. Matematuka. 5-6 kimaccel. Anrebpa. 7 — 9 kiaccel. Anredpa u

Hayana aHanuza. 10 — 11 kmaceer / aBr.-coct. .M. 3y0apesa, A.I'. MopakoBuy. —
M.: Muemo3suna, 2007. - 64 c.

9. Tynpuunckas E.E. Anre0pa. biui-onpoc. IlocoOue nist yqammxcs.
NHpopManiuOHHO-KOMIIbIOTEPHAS MOJAEPKKA YUeOHOr0 mpouecca

1. DNEeKTPOHHOE COMPOBOXKIAEHUE Kypca Anredpa 7 moj pen. A.TL.

MopakoBuya. MHeMO3MHA

2. Kusie wutrocTpaiuu K yaeoOHuky Anreopa 7 noa pea. Al

MopakoBrnua. MHEMO3MHA

Jlureparypa st y4ammuxcst

1. Mopakosuu A. I'. Anre6pa. 7 kinacc. B 2 4. Y.1. YueOuuk ans yyammxcs
o01eo0pa3oBaTeNbHBIX yupexaeHu. - 1l-e u3a., crep. — M.: MHemo3uHa,
2008. — 160 c.: um.

2. Mopakosuu A.I'. u gp. Anrebpa. 7 kimacc. B 2 4. U.2. 3amauynuk s
yyammxcsi o01eo0pazoBaTebHbIX — yupexaeHuit/A. I . MopakoBuu u ap./; mon
pen. A.I'Mopakosuua. — 11-e uzz., non. — M.: Muemo3una, 2008. — 223 c.: ui.
3. Aunexcanaposa JI.LA. Anre6pa. 7 xi.: KoHTpoJibHBIE paObOTHI JJIsSI y4aIIUXCs
obieo6pazoBarenbHbIX yupexaenuit /Ilox pexa. A.I'. MopakoBuua.- 3-€ u3f.,
uctp. u gomn. -M.: Muemo3zuna, 2009.- 39 c.

4. AnexcanmpoBa JILA. Anrebpa. 7 wi.: CamocrosiTenbHBIE PaOOTHI st
yuanxcs ooueoOpazoBarenbHbIxX yupexaenuit /Ilog pea. A.I'. Mopakosuua.- 5-
€ u3l., crep. - M.: Muemosuna, 2009.- 104 c.

HNuTepHer — pecypcebl

http://school-collection.edu.ru/ - enunas koyuteKIus MUGPOBLIX 0OPa30BATECIBHBIX
pecypcoB.

http://www.fipi.ru http:// www.mioo.ru

http://www.1september.ru



http://school-collection.edu.ru/
http://www.fipi.ru/
http://www.mioo.ru/
http://www.1september.ru/

I'eomeTpus.

Jluteparypa nJs yunreis
1. JI. C. Aranacsan, B. ®. byry3os. 10. A. I'mazko, B. b. Hekpacor, 1. U.
KOnuna M3zyuenne reomerpun B 7-9 kiaccax. Meroauueckue peKOMEHIAIUU.-
M.: [Ipocsemenne 1997 r.
2. b.JI. 3uB. [Iupakthueckue MmaTepHalbl IO reoMeTpud aiusa 7 kiacca - M.
IIpocsemenne, 2007.
3. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu no reomerpun s 7-11
kiaccoB. — M.IIpocgenienne, 2003.
4. JI.C. Aranacsan, B.®. byry3os, C.b. Kanomues I'eomerpus, 7-9: yueb. s
ob1eo0pa3oBaTenbHBIX yupexaenuii — M.: [Ipoceemnienue, 2009.
5. H.b. MenbaukoBa KoHTpoJibHBIE paOOTHI IO T€OMETPUM: 7 KIIACC: K YYEOHUKY
JI.C. Atanacsina u np. «['eomerpus 7-9» / H.b. MenbaukoBa — M.: 3narenbcTBO
«DK3amMeny», 2012.
6. B.H. JIutBunenko, I".K. be3pykona u ap. COOpHUK 3a/1a4 110 TEOMETPUU: 7 KII:
k yueOHuky JI.C. Atanacsana — M.: UznatenbctBo «Ox3ameny, 2004.
7. KontponbHO-u3MepurenabHbie Matepuaibl. ['eomerpus 7 kinace/ Coct. H.O.
INaBpuiioBa. — M.: BAKO, 20011.- 96 c. — (KoHTpoJbHO-U3MEpUTENbHBIC
MaTrepuabl)
8. Tecthl o reometpuu : 7 kiacc: Kk yueonuky JI.C. AtaHacsiHa u ap.
«I"eometpust 7-9» / A.B. ®apkoB — M.: M3naTenscTtBO «OK3amen», 2009 — 126 c.

Jlureparypa qist yqammxcst
1. JI.C. Aranacsu, B.®. byry3os, C.b. Kanomues 'eomerpus, 7-9: yue6. s
ob1eoOpa3oBaTenbHBIX yupexaenuii — M.: [Ipoceemnienue, 2009.
2. KouTtponsHO-u3MepuTenbabie MaTepuansl. ['eomerpus 7 kiacc/ Coct. H.O.
I'aBpunora. — M.: BAKO, 20011.- 96 c. — (KoHTpOIbHO-U3MEPUTEIIHHBIC
MaTepHuabl)
3. Tectsl o reometpuu : 7 knacc: k yueoOnuky JI.C. Aranacsina u ap. «I'eomeTpus
7-9» / A.B. ®apkoB — M.: U3narenbcTBO «OK3amMen», 2009 — 126 c.
4. B.I'. 3uB. [IumakTuyeckwe maTepuaibl MO TeoMeTpuu st 7 kKiacca - M.
[Tpocsemenue, 2007.
8 kuace.
Anreopa.
Jluteparypa ajd yuyureJas
1. Anre6pa-8. Konrponsusie padorel / JI. A. Anekcanaposa; moa pena. A.T.
MopakoBuua. — M.: Muemo3una, 2010.
2. AnekcannpoBa JILA. Anre6pa: 8 kmacc. CamocTosTenbHble PadbOTHl ISt
ydamuxcsi o0meo0pa3oBaTenbHbIX yupexaenuit / JI. A. AlexkcanapoBa: moja
pen. A. I'. MopakoBuu. — M.: Muemo3suna, 2009.



3. lN'ocynapcTBeHHBII  CTaHAapT OCHOBHOTO o00umiero oOpa3oBaHUs 1O
MaTeMaTHKe.

4. Anrebpa: 8 kmacc. bnui-onpoc. / E. E. Tynpuunckas. — M.: MHemo3uHa,
2010.

5. Komuccapoa M.B. IloypouHoe mnaHupoBaHue Mo anredpe: 8 kiacc: K
yueoHuky A.I'. Mopakosuua "Anre6pa. 8 knacc" / U.B. Komucaposa, E.M.
KmounukoBa. — M.: U3garenbpcTBO «OK3aMen», 2010.

6. KOHTPOJIbHBIE 1 CAMOCTOSATEJIBHBIE PABOTHI 10 AJITEBPE: 8
KJIACC: k yueOnuky A.I'. MopakoBuua "Anredpa. 8 kiacc" / M.A. [lonos.
— M.: U3natenscTtBO «IK3amen», 2010.

7. MopakoBuu A.I'. Anrebpa. 8 ki.: Meronudeckoe nmocodue st yIYUTeNs. —
3-e usn. - M.: Muemo3suna, 2010.

8. Mopakosuu A.I'. Anreb6pa. 7-9 «kmaccel. TecTsl g — ydammxcs
obmieoOpa3zoBatenbHbix  yupexaenud /  A. I. Mopakosuu, E.E.
Tynpunnckas; nox pea. A. I'. Mopakosuu. - M.: Maemo3suna, 2009.

9. IIporpammel. Matematuka. 7-9 wmaccel / aBT.-coct. U.M. 3ybGapeBa, A.T.
MopakoBuu. — M. Maemo3usna, 2010.

10. Pypykun A.H. Iloypounsie pa3paboTku mo anreodpe: 8 kimacc. — M.: BAKO,
2010.

11. TECTBI IIO AJITEBPE: 8 KJIACC: k yueb6nuky A.I'. MopakoBuua
"Anreopa. 8 ximacc" / M.B. Komucapoa, E.M. KirouynukoBa. — M.:
N3patenbcTBO «IK3aMen», 2011.

JInteparypa a1 yyammxcs

1. Anre6pa-8. Y. 1. YueOnuk / A. I'. Mopakosud. — M.: Muemo3suna, 2009.

2. Anrebpa-8. Y. 2. 3agaunuk / A. I'. Mopnkosuu, T. H. Mumyctuna, E. E.
Tynpunnckas. — M.: Maemo3una, 2009.

3. Anreb6pa-8. TemaTtnueckue mpoBepoudHbie paboThl B HOBOU (opme / JI. A.
Anekcanaposa; noa pea. A. I'. Mopakosuya. — M.: Maemo3suna, 2012.

I'eomeTpus.

Jlutepartypa nis yauresas

1. JI. C. Aranacsn, B. @. byry3o0s. 0. A. I'na3zkos, B. b. Hekpacos, 1. 1. IOauna
N3yuenne reomerpun B 7-9 Kiaccax. Meroauueckue pekoMeHAanuu.- M.:
[Ipocsemenne 1997 r.

2. b.I'. 3uB. [Iumaktuueckue Marepuanabl MO reoMeTpuu st 8 kiacca — M.
[Ipoceemienune, 2007.

3. B.I. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3amaun no reomerpuu s 7-11
kiaccoB. — M.IIpoceemenue, 2003.



4. JI.C. AranacsH, B.®. byry3oB, C.b. Kagomnes I'eomerpus, 7-9: yue6. [ns
ob1eo0pazoBatenbHbIX yupexaenuii — M.: [Ipoceemnienue, 2009.

5. H.b. MenpaukoBa KoHTposIbHBIE paOOTHI IO TEOMETPHUU: 7 KJIAcC: K yUeOHUKY
JI.C. Atanacsina u qp. «['eomerpus 7-9» / H.b. MensaukoBa — M.: M3narenbcTBoO
«Dx3amen», 2012.

6. B.H. JlutBunenko, I'.K. be3pykosa u ap. CO0pHHK 33724 110 TEOMETPUU: 8 KII: K
yuebnuky JI.C. Atanacsaa — M.: U3narenbctBo «Ok3amen», 2004.

7. KontposbHO-u3MepuTeabHbie Matepuaibl. ['eomerpus 8 kinace/ Coct. H.O.
IMaBpuiioBa. — M.: BAKO, 20011.- 96 c. — (KoHTpOJbHO-U3MEPUTENbHbBIE
MaTepHralbl)

8. Tectsl o reomeTrpun : § kiacc: k yueOHuky JI.C. Atanacsina u ap. «I'eomeTpus
7-9» / A.B. ®apkoB — M.: M3natenbcTBO «IK3amen», 2009 — 126 c.

Jlureparypa aist yqammxcst
5. JL.C. Aranacsan, B.®. byry3os, C.b. Kagomues ['eomerpusi, 7-9: yueb. [ns
o01eo0pa3oBarenbHbIX yupexaenuii — M.: [Ipocsenienue, 2009.
6. KontponsHo-uzmepurenbubie MaTepuaisl. ['eomerpus 8 kinacc/ Coct. H.D.
INaBpuiioBa. — M.: BAKO, 20011.- 96 c. — (KoHTpoJbHO-U3MEPUTEIbHbBIC
MaTepHabl)
7. Tectol o reometpun : 8 kiacc: k yueonuky JI.C. Atanacsina u ap. «['eomerpust
7-9» / A.B. ®apkoB — M.: M3natenbcTBO «IK3amen», 2009 — 126 c.
8. b.I. 3uB. /[umakTuueckwe MaTepuanbl MO TEOMETpUH I 8 kKimacca — M.
[Ipocsemenue, 2007.

9 kiacc.
Aunreopa.
Jlureparypa sl yuureJst

1. Anrebpa. 9 «xmacc. B 2 4. Yacre 1. VYyeObHuK i yyamuxcs
ob1eo0pazoBarenbHbIX yupexaenuit/ A.I.Mopakosuu, [I.B. CemenoB — 1ll-e
u3a., crep. — M.; Muemosuna, 2009.-224c¢. : un.

2. Anrebpa. 9 xmacc. B 2 u. Yacte 2. 3amayHuk VIS ydaluxcst
obmeobpaszoBarenbHbix yupexaeHuit/[A.I.Mopakosud u ap.]; moa. Pem. A.T.
Mopakosuua, — 11-e uzn., crep. — M.; Maemosuna, 2009.-225c¢. : ui.

3. Anrebpa 9 xn. Kontponpabie pabotel /JILA. AnekcanapoBa; TMOJ pe.
A.I''Mopakosuya. — M.: Muemo3una, 2009

4. Anredpa 9 kin. CamocrosrenbHbie paboThl / JILA. AnekcanapoBa; Moa pel.
A.I''MopnkoBuya.— 8- uzj., crep. — M.: Maemo3suna, 2011. -88 c.

5. Anrebpa:7-9 kmaccel. TecTl s ydamuxcs — 001Ie00pa3oBaTEIbHBIX
yupexnaenuit / A.I'Mopnkosuy, E.E. Tynpunnckas — 7-e u3a., nepepad. - M.:
Mmuemosuna, 2008. — 119c.



6. DiexkTpoHHOE COMpOBOXKIeHHE Kypca Anredpa 9 nmox pea. A.I'. MopakoBuua.

MHueMo3uHa
Jluteparypa nJis yuammxcst

1. Anrebpa. 9 «kmacc. B 2 4. Yacre 1. VYyeOHuK [  ydammxcs
obmeoOpasoBarenbHbIX yupexacHuit/A.I.Mopakosu4, I1.B. Cemeno — 11-e
u3., crep. — M.; Muemosuna, 2009.-224c. : u.

2. Anrebpa. 9 xmacc. B 2 4. Yacte 2. 3amayHuk JUISL  y4daluxcs
obmieoOpa3zoBarenbHbIX yupexaeHuit/[A.I . Mopakosua u ap.]; mox. Pex. A.T.
MopakoBuua, — 11-e uzn., ctep. — M.; Maemo3suna, 2009.-225c¢. : u.

3. Amnre6pa 9 xkn. KontponeHble pabGotel /JILA. AnekcanapoBa; IOJ pel.
A.I''MopakoBuua. — M.: Muemo3una, 2009

4. Anreopa 9 xn. CamoctositenbHbie paboTel / JILA. AnekcanapoBa; Moja pel.
A.I'' Mopnakosuya.— 8- u3f., ctep. — M.: Muemosuna, 2011. -88 c.

I'eomerpus.

Jlureparypa aist yuureJas
1. JI. C. Artanacsan, B. ®@. byry3os. 0. A. I'naskos, B. b. Hekpacos, 1. 1. FOauna
N3yuenne reomerpuu B 7-9 kiaccax. MeTtonuueckue peKOMEHIanuu.- M.:
[Tpocsemenne 1997 r.
2. b.I'. 3uB. [lupaktuyeckue matepuanbl Mo reomeTpun mius 9 kiacca - M.
[Ipocsewmenue, 2007.
3. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpuu st 7-11
kinaccoB. — M.IIpocsemenne, 2003.
4. JI.C. Artanacsn, B.®. byry3os, C.b. Kagomues I'eomerpus, 7-9: yue6. s
ob1eoOpa3oBaTenbHBIX yupexaenuii — M.: [Ipoceemnienue, 2009.
5. H.b. MenpaukoBa KoHTposibHBIE paOOTHI IO reoMeTpur: 9 Kiacc: K y4eOHUKY
JI.C. Atanacsina u ap. «I'eometpust 7-9» / H.b. MensnukoBa — M.: M3naTenscTBO
«DKk3amMeny», 2012.
6. B.H. JIutBunenko, I'.K. be3pykoBa u ap. COopHHK 3324 110 TEOMETPUU: 9 KI: K
yueOHuky JI.C. Atanacsina — M.: M3gatenbcTBo «Ok3amen», 2004.
7. KontponbHO-u3MepuTenabHbie Matepuaisl. ['eomerpus 9 knace/ Coct. H.O.
I'aBpunosa. — M.: BAKO, 20011.- 96 c. — (KoHTpoabHO-U3MEPUTEIIbHBIC
MaTepualibl)
8. Tectsl o reomeTpuu : 9 kiacc: k yueonuky JI.C. Atanacsna u np. «I'eometpus
7-9» / A.B. ®apkoB — M.: U3narenbcTBO «OK3amen», 2009 — 126 c.

Jlureparypa s yyammxcs
1. JI.C. Aranacsn, B.®. byry3os, C.b. Kagomnie I'eometpust, 7-9: yue6. s
ob1eo0pa3oBatenbHbIX yupexaenuit — M.: [Ipoceenienue, 2009.



KouTtponbHo-u3MeputenbHbie Matepuaisl. ['eomerpus 9 kiace/ Coct. H.O.
I'aBpunora. — M.: BAKO, 20011.- 96 c. — (KoHTpoIbHO-U3MEPUTEIIbHBIC
MaTepHralbl)
. Tectsl mo reometpuu : 9 kinacc: k yueonuky JI.C. Atanacsna u nip. «['eomerpus
7-9» / A.B. ®apkoB — M.: M3garenscTBO «OK3amen», 2009 — 126 c.
b.I'. 3uB. JlumakTuueckue MmaTepualibl MO reoMeTrpuu s 9 kiacca - M.
IIpocsemenue, 2007.

Hcnoab3yembie Meguapecypcbl
. Ypoku reomerpuu Kupuia u Medboaus. (Bupryansaas mkona K u M).
DnekTpoHHoe yueObHoe nmocobdue. 9 kiacc. 2005t. (CD-ROM)
. OtkpeiTas Marematuka. [lmanumerpusi. Bepcus 2.6. IHTepakTUBHBIM
MyJIbTUMEANIHBINA Kypc. (CD)
. MHTepakTHBHAs MaTemaTHKa. JJICKTPOHHOE ydeOHoe mocobue. 5-9 ki (CD-
ROM)
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