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IMosicuuTeILHAS 3aIMCKA.

Pabouas mporpamMma ydeOHOro Kypca MO MaremMaTtuke mius 5-9 kiaccoB paspaborana B
cooTBeTCTBUHU ¢ DenepanbHBIM TOCYIapCTBEHHBIM OOpa30BaTEIBHBIM CTaHAAPTOM Ha OCHOBE
aBTopckoit mporpammsl A.I'. Mepsnsaka, B.b. Ilomonckoro, M.C. Sxup, E. B. byuko
«Marematuka. 5-9 knacce». M. :Benrana-I"pad
Y4eOHUKH, peaTu3yIolInue IporpaMmy:

1) A.T. Mepsnsk, B.b. ITononckuii, M.C. SIkup. Martemaruka . 5 kinacc.M. :Benrana-I'pad
2) A.I'. Mepsisk, B.b. TTonouckuii, M.C. Skup. Maremaruka . 6 kiiacc. M. :Benrana-I'pad
3) A.I. Mepamsk, B.b. ITonouckuii, M.C. Sxup. Anrebpa . 7 kinacc. M. :Benrtana-I'pad

4) A.I'. Mepamsik, B.b. ITonouckuii, M.C. Skup. Anrebpa . 8 kinacc. M. :Benrana - I'pad

5) A.I'. Mepamsik, B.b. ITonouckuii, M.C. SIkup. Anre6pa . 9 kimacc. M. :Benrana - I'pad

6) A.I'. Mep3isik, B.b. TTonouckuii, M.C. Sxup. I'eometpus . 7 kinacc. M. :Benrana - I'pad
7) A.T. Mepsnsk, B.B. ITonouckuii, M.C. Sxup. I'eomerpus . 8 knacc. M. :Benrana - I'pad
8) A.I'. Mepsisik, B.b. TTonouckuii, M.C. Sxup. I'eometpus . 9 kinacc. M. :Benrana - I'pad

]_IGJUIMI/I " 3aJladyaMi U3YUCHUA MaTCMAaTUKU B OCHOBHOM IIIKOJIC SIBJISIOTCS:

® Pa3sBUTUC JIOTUYCCKOI'O U KPUTHUYCCKOI'0 MBIINIJICHHA, KYJIbLTYPBI PCYH, CHOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY;

* (QopmupoBaHuE Yy yYaNIMXCAd HWHTCIUICKTYaJbHOW YECTHOCTH M OOBEKTUBHOCTH,
CIIOCOOHOCTH K MPEOJOJCHUIO MBICIUTEIBHBIX CTEPEOTHUIIOB, BBITCKAIOUIMX M3 OOBILICHHOTO
OIBITA;

* BOCIIUTaHUE Ka4yecTB JIMYHOCTH, OOECIIEUMBAIOIINX COLMAIBHYI0 MOOWIBHOCTB,
CHOCOOHOCTD IMPUHUMATE CAMOCTOATCIIbHBIC PCIICHM,

* (popMupOBaHME KayeCTB MBINUICHUS, HEOOXOIUMBIX Ul AJalTalMd B COBPEMEHHOM
MH(}OPMaLlMOHHOM OOIIECTBE;

* Dpa3BUTHE HHTepeca K MaTeMaTHMYeCKOMy TBOPYECTBY M  MaTeMaTHYECKUX
CIOCOOHOCTEMN;

* (QopmHpOBaHWE TPEACTABICHUH O MaTeMaTHKe KaK 4YacTh OOIIeYeIOBEeUECKOM
KYJIBTYpPBl, O 3HAUUMOCTH MaTEMaTUKH B Pa3BUTHUHU LIUBHIIN3ALUHN U COBPEMEHHOTO OOIIIECTBA;

® pa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ O MaTr€MaTHKE KakK q)OpMC OIMIHMCaHUusg U METOAC IIO3HAHUA
JNIEUCTBUTEILHOCTH, CO3[[aHWE YCJIOBHH JUIsi TpPUOOpPETEHHUs TEPBOHAYAIBHOTO  ONBITA
MaTeMaTHYECKOr0 MOJICIIMPOBAHUS;

* opMUpOBaHKE OOIIMX CLIOCOOOB MHTEJUIEKTYaIbHON JIEATENbHOCTH, XapaKTEPHBIX IS
MaTeMaTHKU U SBJSIOIIMXCS OCHOBOM MO3HABATEIbHOM KYJIbTYpPbI, 3HAUMMOM Ul Pa3TUYHBIX
chep YEeJI0BEUECKOU NeSATeTbHOCTH;

®* OBJIAACHUC MATEMATUUYCCKHMMHU 3HAaHUIMHU W YMCHUSMU, HeO6XO}II/IMI)IMI/I JUIA
MMPOAOJIZKCHU A OGy‘-ICHI/I}I B CTapHICﬁ MIKOJIC HJIM HHBIX 06I_L[606pa30BaTCJIBHBIX YUYpCKACHUAX,
HN3YUCHUA CMEKHBIX TUCHUIIIINH, IPUMCHCHHUA B HOBCC}IHGBHOﬁ KHU3HH,

¢ CO3JJaHHuC (bsz[aMeHTa IJI1 MaTeMaTU4eCKOro pa3BuTHUA, (I)OpMI/IpOBaHI/IH MCXaHU3MOB
MBIIIJICHUSA, XapaKTCPHBIX JIA MaTeMaTHIeCKOM JCATCIIBHOCTH.

Ha nzyuyenue mateMaTtuku B 5-9 Kjaccax OTBOIUTCS CJIEIYIONIEE KOTMYECTBO YACOB:
IBapuaHT.
5 kimace - 5 yacoB B Henenmo (5 gacoB % 34 Henaenu= 170 yacoB B 10J1)

6 ximacc - 6 yacoB B Henento (5 yacoB x 34 Henenu= 170 9acoB B rojm)



7 xnacc: anredpa- 3 yaca B Henento (3 yaca x 34 Henenu= 102 yaca B ron);
reomeTpus — 2 yaca B Heqeno (2 yaca X 34 Henenu= 68 4acoB B TOJ)
8kiacc: anrebpa - 3 yaca B Henenio (3 gaca x 34 negenu= 102 gaca B rox);
reomeTpus — 2 yaca B Hejento (2 yaca X 34 Henenu= 68 4acoB B TOJ)
9knacc: anredpa - 3 yaca B Henento (3 gaca x 34 nepenu= 102 vaca B rox);
reomMeTpus — 2 yaca B Hezeno (2 gaca x 34 Hegenu= 68 yacoB B ron)

Hroro: 850 yacos.

lIBapuanT.

5 kimacc - 6 yacoB B Henento (6 yacoB x 34 Henenu= 204 4aca B ron)

6 kacc - 6 yacoB B Heaenmo (6 yacoB X 34 nemenu= 204 yaca B roj)

7 knacc: anredpa - 4 yaca B Henento (4 yaca x 34 Henenu= 136 yacoB B rof);
reoMeTpust — 2 yaca B HeJenmo (2 yaca x 34 Hepenu= 68 4acoB B roj)
8kiacc: anrebpa - 4 yaca B Henenro (4 daca x 34 Hepenu= 136 yacoB B ron);
reomeTpus — 2 yaca B Hezento (2 yaca X 34 Henenu= 68 4acoB B ToJ1)
Oxiacc: anredpa- 4 yaca B Hepenmo (4 yaca x 34 menenu= 136 4acoB B Tof);
reomeTpus — 2 yaca B Henento (2 yaca X 34 Henenu= 68 4yacoB B roj)

Htoro:1020 yacos.

l. ILnanupyemMbie pe3yJbTAThl 0CBOCHHS Kypca MATEeMATHKHU.

N3ydyenne MareMaTUKd B OCHOBHOM IIKOJIE JAa€T BO3MOXKHOCTb OOYYaIOIIUMCS JOCTUYD
CJIEIYIOIINX PE3yJbTaTOB Pa3BUTHS:

B JIMYHOCTHOM HaIPaBJICHUM:

1) yMeH#He SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBIC/IH B YCTHOW M MHUCHMEHHOM peyH,
IIOHUMAaTh CMBICJI IIOCTABJICHHOM 3a/1ayy, BBICTPAWBAaTh APTryMEHTALUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEDPBI;

2) KpUTHYHOCTh ~ MBINJICHUS, YMEHHE pPAClO3HABaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJINYATh THUIOTE3Y OT (PaKTa;

3) mpeacraBiieHHe 0 MaTeMaTHUYECKOI Hayke Kak chepe 4eoBeUecKoi AeATeIbHOCTH, 00
ATalax €€ pa3BUTHS, O €€ 3HAYMMOCTH I Pa3BUTHS IUBHIIN3ALINY;

4) KpeaTUBHOCTh MBIIIJICHUS, WHUIIMATHBA, HAXOMYMBOCTh, AKTHBHOCTH IPU PEIICHUH
MaTeMaTUYEeCKUX 3aj1ay;

5) ymenue KOHTPOJIMPOBATH rpouece u pe3yapTar yueOHOU
MaTeMaTHYECKONAEATEIbHOCTH;

6) CIIOCOOHOCTh K SMOIMOHAIBHOMY BOCIPHUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3ajad,
pELIEHN, pacCyKICHHI;

7)BOCIIUTAaHHE POCCHICKOM TPaXIaHCKONW HISHTHYHOCTHU: TATPUOTHU3MA, YBAKEHUS K
OrteuecTBy, OCO3HAHUS BKJIa/Ia OTE€YECTBEHHBIX YUYEHBIX B PA3BUTHE MUPOBOU HAYKU;

8)OTBETCTBEHHOE OTHOIIEHUE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOydarommxcst K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYUEHUIO U MTO3HAHUIO;

9)oco3HaHHBIN BBIOOpP H TOCTPOEHUE MAalbHEHINeH WHIWBUIYAIbHON TpPaeKTOpPUH
o0Opa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccrii u MpodhecCHOHATHHBIX MTPEAMOUYTEHUN €
yu4€TOM YCTOWYMBBIX TIO3HABATEILHBIX HWHTEPECOB, a TakKe Ha OCHOBE (OpPMHUpPOBaHUS
YBAKHUTEJIBHOTO OTHOIIEHUS K TPYLY, PA3BUTHE OIBITA YYACTHUSI B COLMAIBHO 3HAUUMOM TPYIE;



10)ymeHre KOHTPOIUPOBATh IMPOLECC W pPE3yibTaT y4yeOHOW © MaTeMaTHYeCKOM
JESTEIIBHOCTH;

11)kpuTUYHOCTH MBILUIEHUS, WHUIMATHBA, HAXOAYHWBOCTb, AKTUBHOCTb IPU PEILICHUU
TFEOMETPUYECKUX 3a1ay;

B MeTalnpeJIMeTHOM HallPpaBJIeHHUN:

1) nepBoHavanpHble NPEACTABICHUS 00 HIESIX W O METOJaX MaTeMaTHKH Kak 00
YHHMBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJCTBE MOJEINPOBAHUS SIBJICHUN UIIPOLIECCOB;

2) yMEHHE BHUJETh MATEMATHYECKYKO 3a]adyy B KOHTEKCTE MHpPOOJCMHON CHTyalud B
JPYTUX AMCLUILIMHAX, B OKPYKaIOLIEH JKU3HM;

3) yMeHHE HAXOIUTh B PAa3JIMYHBIX HMCTOYHHMKAX HH(POPMALMIO, HEOOXOTUMYIO s
pelIeHHsT MaTeMaTHYeCKUX NpoOieM, W TPEACTaBIATh €€ B IMOHATHOH (opme; MPUHUMAThH
pelLlIeHNE B YCIOBUAX HEMOIHON U N30BITOYHOM, TOUHON U BEPOSATHOCTHON MH(POPMALINY;

4) yMeHHE TIOHMMaTh M HCIOJb30BaTh MAaTEeMaTHYCCKHE CpPEACTBA HAMISIHOCTH
(rpacduku, numarpamMMbl, TaONMMLBI, CXE€Mbl M Jp.) Ui WUIIOCTPALUU, HHTEpIpETalty,
apryMeHTaluu;

5) yMeHHe BBIIBUraTh TUHOTE3bl IPU PEIICHHH Y4eOHBIX 337a4 W IIOHUMATh
HEO0OXOUMOCTb UX ITPOBEPKU;

6) yMeHHEe NPUMEHSATh MHIYKTHBHBIC M JCIYKTHBHBIC CIIOCOOBI PAaCCYXICHUIA, BHICTh
pa3IUYHbIE CTPATETUU PELICHMS 3a/1a4;

7) NOHMMaHKUE CYLIHOCTH AITOPUTMHYECKUX IMPEINUCAHUII U yMEHHE JeiicTBOBaTh B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

8) yMeHHE CaMOCTOSITENBHO CTaBUTH IIEJH, BBIOMPATh M CO3/1aBATh AITOPUTMBI IS
perieHus yaeOHbIX MaTeMaTHUECKUX Mpooiem;

9) yMeHue NIaHUPOBATh U OCYLIECTBIATH JEATENbHOCTh, HANIPABICHHYIO Ha pellleHUe
3aJa4 UCCIIEI0BATEIbCKOIO XapaKTepa,;

10)ymeHne caMOCTOATENbHO ONpEAEATh ILeM CBOEro OO0Yy4YeHMs, CTaBUTb U
dopMynupoBath s cedsl HOBbIE 3anaud B yu€Oe, pa3BUBaTh MOTHBBI U HMHTEPECHI CBOEH
MIO3HABATEJILHOMN IE€ATEIbHOCTH;

11)yMeHne COOTHOCUTh CBOU JEUCTBUS C INIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIIATD
KOHTPOJIb CBOEH JEATENIbHOCTH B NpOLIECCe JTOCTUKEHHUs pe3yibTaTa, OMpPEeAessTh CIIOCOObI
JeICTBUI B paMKax MPeJIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECHCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYaLlUEH;

12)ymeHue omnpenensath MOHATHS, CO3JaBaTh OOOOIIEHMS, YCTaHaBJIMBATH AHAJIOTHH,
KJ1acCU(UIUPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUI Kiaccu(UKaLuy;

13)ycraHaBnuBaTh  NPUYUHHO-CIIEICTBEHHBIE  CBSI3U, MPOBOAMTH  JIOKA3aTEIbHOE
paccykaeHue, yMO3aKiItoueHne (MHAYKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBI;

14)yMeHne WITIOCTPUpPOBaTh M3y4YEHHbIE TOHATUS U CBOWCTBa (UTYp, ONpPOBEPraTh
HEBEPHBIE YTBEP)KJICHUS;

15)koMIEeTeHTHOCTh B 00JIACTH HMCHOJIb30BaHUS MH(OPMAaLOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;

16)nepBoHavanbHble MpEeACTaBIEeHUS 00 HAEIX UM O MeToJaX TIeoOMEeTpuu Kak o0
YHHMBEPCAIbHOM SI3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJEIUPOBAHMSI SIBJIEHUN U MPOLIECCOB;

17)ymeHue BUACTh TEOMETPHUECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CUTyalluu B
JIpYTUX AMCLUUIIIMHAX, B OKPYKaOILEH KU3HU;

18)yMeHrne HaxoOuTh B pPa3IMYHBIX HCTOYHUKAX HWHGPOpPMALMIO, HEOOXOIUMYIO st
pelIeHnss MaTeMaTHYecKuX NpoOjeM, M TpeACTaBiIsATh €€ B IMOHATHOH (opme, NpUHUMATH
pelieHre B YCIOBUSIX HEMOTHOW MM U30bITOYHON, TOYHON MIJIM BEPOSITHOCTHON MH(pOpMAIUH;

19)ymenne mnOHMMaThb M HCHOJB30BATH MaTeMaTHYECKUE CpEACTBA HArJSIHOCTU
(uepTexu, TaOIUILIBI, CXEMBI U JAp.) JUIsl WJUTFOCTPALlUU, UHTEPIPETAI[H, apTyMEHTAlIUH;

20)ymMeHH€e BBIABUTATh TUIOTE3bI IPU PEIICHUH 33Jaud U TOHUMAaTh HEOOXOAUMOCTh MX
MPOBEPKU;



BorinyckHUK HayuynTcs B 5-6 Kiaaccax (/I MCNOJb30BAHUSA B NMOBCEAHEBHON KU3HHU
U o0ecreyeHUs1 BO3MOKHOCTH YCIEHIHOT0 NMPOJ0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe)
DJIeMEeHTbI TEOPUM MHOKECTB U MATEMATHYECKO JIOTHKH:

L4 OHepI/IpOBaTB Ha 0a30BOM ypOBHel IIOHATHUSAMU. MHOXCECTBO,
9JICMCHT MHOKCCTBA, IOAMHOKCCTBO, TPUHAJICIKHOCTD,

L4 3agaBaTb MHOXXECTBA MEPECUYUCIICHUEM UX 3JICMCHTOB,

L4 HaxoauThb MEPECCUCHUC, O6’B€I[I/IH€HI/Ie, IIOAMHOXXCCTBO B

MPOCTEUIINX CUTYALMSIX.
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:
® DPacHo3HaBATh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS
Yucaa.
e OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMH: HATYPAIbHOE YUCIIO, LIETI0€ YUCTIO,
OOBIKHOBEHHAS P00k, IECATUIHAS JPOOh, CMEIIAHHOE YHCIIO0, PAIIMOHAIBHOE YUCIIO;
® UCIHOJB30BaTh CBOMCTBA YHCEN M IMpaBuja JEUCTBUI TMpU BBINOJHEHUU
BBIYMCIICHHI;
® UCIIONB30BaTh MpHU3HAKK Jenumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYMCIICHUM U PEICHUU HECIOXKHBIX 3a/1a4;
®  BBINIOJIHATH OKPYTJICHUE PAIlMOHAIBHBIX YHCEJI B COOTBETCTBUU C TIPABUIIAMU;
® CpaBHHUBATh PAllMOHAJBHBIC YUCIIA.
B noeceonesnoii scuznu u npu uzyueHuu Opyzux npeomenos:
® OILICHUBATH PE3YJIbTAThl BBIYUCICHUHN IIPU PELICHUH IIPAKTUYECKUX 3a]1a4;
® BBIIOJIHATh CPABHEHUE YHUCEI B PEAIBHBIX CUTYaLIHSIX;
® COCTaBJISTh YUCIIOBBIEC BHIPAXKECHUS IIPU PELICHUU MPAKTUYECKUX 3a7a4 U 3a]a4 U3
JIPYTUX y4eOHBIX MPEAMETOB
YpaBHeHNsl 1 HEPABEHCTBA.
¢ OmnepupoBarh Ha 6a30BOM yYpOBHE MOHSATHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHHUE, TPOBEPATH CIPABEITUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
CTaTuCcTHKA M TeOpHs BEPOSATHOCTEI.
e [lpeacraBnsaTh gaHHBIC B BUIE TaOIHI, 1UarpamMmm, rpaduKoB;
e 4yuTaTh UHPOPMAIHUIO, IPEACTABIECHHYIO B BUJI€ TaOIULIbI, JUarpaMMBbl, rpaduka.
TexkcroBble 3a1a4u.
e Pemarh HECTOXKHBIE CIOKETHBIE 33J]a4M Pa3HBIX THUIOB Ha BCE apH(PpMETHUECKUE
JIEHCTBHUS,
® CTPOUTH CXEMATHUYECKUM YEPTEK WIM APYTYIO KPATKyIO 3amuch (Tabnuia, cxema,
PHCYHOK) KaK MOJIeJb TEKCTa 3a7a4i, B KOTOPOU JaHbl 3HAUEHUS] TPOUKH B3aUMOCBS3aHHBIX
BEJIMYMH, C LIeJIbIO MIOUCKA PELICHUs 3a/1a4u;
® OCYIIECTBIISAITh CIOCOO TIOWCKAa peHIeHUsl 3aJaud, B KOTOPOM pacCyKIeHue
CTPOUTCS OT YCJIOBHS K TpeOOBaHUIO, NMPU TOUCKE PEUICHUs 3a/ay, Uid OT TPeOOBaHMS K
YCIIOBHIO;
® COCTaBJIATH IUIAH MPOIECCa PEIICHUs 3aa4H,
®  BBIJICIISITH DTAIBI PEIICHUS 3aa4H;
® UHTEPIPETHUPOBATH BBIYUCIUTENIbHBIE PE3YJIbTAaThl B 3ajlaye, MCCIEI0BaTh
MOJIY4YEeHHOE pEelIeHUE 3a]1a4H;
® 3HATh pa3jIM4YMe CKOPOCTEeH OOBEKTAa B CTOSIYCH BOJE, MPOTHB TEUYCHUS U TI0
TEUCHUIO PEKH;
® pemarh 33Ja4d Ha HaXOXKJIEHUE YacTH YMCIa ¥ YKCIIa MO ero YacTy;

13pecb 1 fanee — pacno3HaBaTb KOHKPETHbIE MPUMEPbI 06X MOHATUIA MO XapaKTepHbIM NPU3HAKaM, BbINOAHATbL
[AeNCcTBMA B COOTBETCTBUM C ONpeseneHmem M NpocTenwmnmmn CBOMCTBaMM NOHATUIN, KOHKPETU3MPOBaATb
npumepamu obLme NOHATUA.



e pemaTh 337aYd Pa3HbIX THUMOB (Ha paboTy, Ha TOKYNKH, Ha JBHXCHHE),
CBA3BIBAIOIINX TPU BEIIMYUHBI, BBIIEIATH T BEIMYUHBI U OTHOILCHUS MEXy HUMH;

® HaXOAWTH IIPOLEHT OT YMCJIA, YUCIIO IO MPOLEHTY OT HEr0, HAXOAUTh IPOLIEHTHOE
CHM)KEHME WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

e pelaTh HECIOXKHBIE JJOTMYECKHE 3a1a4l METOIOM PacCyKIECHUM.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

® BBIIBUraTh I'MIIOTE3bl O BO3MOXKHBIX IIPEJEIbHBIX 3HAYEHUSX YHUCIOBOI'O OTBETA

3a1a4u (JesaTh IPUKUJIKY)
I'eomerpuueckue purypsi.

e OmnepupoBars Ha 0a30BOM YpOBHE MOHSATHAMH: (Urypa Ha IUIOCKOCTH U TEJO B
IIPOCTPAHCTBE, TOUKA, OTPE3OK, MIpsiMasi, JIy4, JIoMaHasi, yrojl, MHOrOyroJbHUK, TPEYTrOJbHUK
U YETBIPEXYTOJIbHUK, NPAMOYIOJBHUK M KBaApaT, OKPYKXHOCTb U KpYT, NPSAMOYIOJbHBIN
napaienenurnes, Kyo, map.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:
® pemaTh NPaKTHYECKUE 3a/1a41 C MPUMEHEHUEM MTPOCTEUIIINX CBOKUCTB (PUTyYD.
N3mepenus u BoIYHMCICHHS.

® BBIIOJHATh HM3MEPEHHE JUIMH, DPACCTOSHUM, BEJIWYUH YIJOB, C IIOMOUIBIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YIJIOB;

®  BBIUMCIIATH ILIOLAAN NIPSIMOYTOJIbHUKOB.

B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:

® BBIUUCISATH PACCTOSIHUS Ha MECTHOCTH B CTAHJIAPTHBIX CUTYyalUsX, IUIOIIAIU

IPSIMOYTOJIBHUKOB
IMocTpoenus.

e 300paxarh u3ydaemble IUIOCKHE (GUIYpHl U OOBEMHBIE Tella OT PYKH U C
MOMOUIbIO JIMHEUKU U LIUPKYJIS.

B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:

® BBINOJHATH MPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMbIE B peaibHON
KU3HU

Hcropust MaTeMaTHKU.

® OIUCHIBaTh OT/EIbHBIEC BBIJAIOLINECS PE3YJIbTAThl, IOTYYEHHbBIE B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKu;

e 3HaTh MPUMEPHl MaTEMaTHYECKUX OTKPBITUH M MX aBTOPOB, B CBA3M C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUEH

BbINyCKHUK MOJYYMT BO3MOKHOCTH HAYYUThCSl B 5-6 kiaccax (ajst obecrieyeHust
BO3MOKHOCTH YCHCIIHOIO MNPOJOJIKeHHs 00pa3oBaHusi HAa 0a30BOM H YIIy0/J1¢éHHOM
YPOBHSIX)

dnemenmol meopuu MHOMHCECE U MAMEMAMUYECKOU IO2UKU

o Onepuposamv®  nousmusMiL: — MHOICECBO,  XAPAKMEPUCTIUKY
MHOJICECBA, INeMeHm MHOJICeCmea, Nnycmoe, KOHeuHoe U OecKOHeyHoe
MHOHCECTBO, NOOMHOICECMBO, NPUHAONEIHCHOCHD,

L4 07’lp€a€]lﬂﬂ’Ib npuHa()ﬂeDfCHOCWlb aemernma MHOIHCECMBY),
00beOUHeHUIo U nepecedyeHuIo MHoascecme,
L 3a0a6amb MHONCECMBO C nomowbro nepevduciierusl 3J1emMeHmoe,

CII0BECHO20 ONUCAHUAL.
B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:
o PACNo3HABAMb 102UHECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,
o CmMpoums Yenouku YMO3AKIIOUEHUU HA OCHOBe UCHONb308AHUS.
npasuL 102UKU,

2 3pecb 1 ganee — 3HaTb onpegeneHne NoHATUA, YMeTb NOACHATb ero CMbICA,YMETb UCNO/1Ib30BaTb MOHATUE N ero
CBOWCTBA npu nposeneHnn paCCVH(AEHMVI, AOKa3aTeNnbCTs, peweHnn 3aaau.



Yucna.

o  Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECMBO HAMYPATbHBIX
yucen, yenoe 4UCNO, MHONMCECMBO YeblX yucel, 0ObIKHOBeHHAs Opobb, decamudnas Opodv,
CMEWAanHoe — YUCNO, PAYUOHANbHOE  YUCLO,  MHONCECMB0  DAYUOHAIbHLIX — YUcCel,
2eomempuieckas UHMepnpemayiusi HamypaibHblX, YervlX, PAYUOHATbHBIX,

®  NOHUMAMb U 0OBACHAMYb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,

®  GLINONHAMb  BLIYUCICHUS, 6 MOM 4Yucie C UCHOIb308AHUEM  NPUEMOS
PAYUOHATILHBIX BbIUUCTEHUL, 0DOCHOBLIBAMb AI2OPUMMbL 8bINOIHEHUsL OeUCMEUL;

® ucnonv3osamev npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npoussedeHusi NPu BbINOJHEHUU GbIYUCTEHUN U peueHuy 3a0ay, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  GLINOIHAMb OKPY2NleHUEe PAYUOHATLHBIX YUCEL C 3A0AHHOL MOYHOCbIO,

®  YNOpA0OYUBAMb YUCIA, 3ANUCAHHBLE 8 8U0e OObIKHOBEHHOU U 0eCAMUYHOU OpooU;

e naxooums HO/J u HOK u ucnonvzosams ux npu peuwieHuu 3a0au.

® onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMmpUuUdecKds UHmMepnpemayus
MOOYJIS yuca.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomenos:

®  NpUMEHSMb NPABULA NPUOTIUICEHHBIX BbIYUUCIEHUU NPU PeUuleHUU NPaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINOIHAMb CPABHEHUE Pe3YIbIMAmMO8 8bIYUCIEHUN NPU DeuleHUU NPAKMUYecKux
3a0au, 8 MOM HuUcjie NPUOTUNCEHHBIX BbIUUCTEHU;

®  COCmMasnAmMb U OYEHUBAMb HUCILOBbIE bIPANCEHUS NPU PeUleHUU NPAKMUYECKUX
3a0a4 u 3a0ay uz opyaux y4eOHulX npeomemos,

YpaBHeHUsI 1 HEPABEHCTBA.

o Onepuposamv NOHAMUAMU: PABEHCMEBO, YUCTIO0B80€ PABEHCMEBO, YPABHEHUE, KOPEHD

VPABHEHUs, peuleHue YPAGHEHUS, YUCTI080€ HEPABEHCIBO,
CTaTHCTHKA U TeOpHsi BEPOSITHOCTEH.

o  Onepuposéamv NOHAMUAMU. CcMoAOHamvle U Kpyeosble Ouacpammovl, madauysl
O0aHHbIX, CpedHee apugmemuieckoe,

®  u381eKamsb, UHGopMayuio, NPeOCMasiieHHyo 8 mabIuyax, Ha OUASPAMMAx;

® cocmasnams mabauybl, CMpoUnb OUAZPAMMbL HA OCHOBE OAHHDIX.

B noeceonesnoil scusnu u npu uzyuenuu Opyux npeomemos:

® u3GIEKaAmMb,  UHMEPNpemuposams U  Npeodpazosvieams  UH@opMayuro,
NPeOCMAsIeHHylo 6 MmabIuyax u Ha Ouazpammax, ompaxcarwyrl ceolucmea u
XapakmepucmuKu peaibHblX RPoYecco U a61eHuUll

TekcroBbIe 3a1a4u.

o Pewamv npocmeie u CLOJNHCHbIE 3A0AYU PA3HBIX MUNOS8, A MAKICE 3A0ayU
NOBbIULEHHOU MPYOHOCIUL,

®  UCNONBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHbIX 3a0ay
0J151 HOCMPOEHUsl NOUCKOBOLL CXeMbl U peuleHus 3a0a4;

® 3HamMb U NpuUMeHAmb 06a cnocoba Noucka peuwieHus 3a0ai (om mpebOo8aHus K
YCII08UIO U OM YCI08USL K MPebOB8AHUIO),

®  MO0enuposamv paccyicOeHusi npu NOUCKe peuleHus 3a0a4 ¢ NomMoujbio epag-
cxemol;

®  guldenAmb 2Manbl peuleHus 3a0a4l U COOepHCanue Kaxrcoo2o smand,

®  UHMePNPemuUpo8aAmb BbIYUCIUMENbHbIE DPe3VIbMAampl 8 3adaue, UCC1e008ams
NOYYEHHOe peuerue 3a0ayll,

®  QHANU3UPOBAMb BCEBOZMOMNCHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O08YX
00bEeKmMOo8 U UMEHEeHUe UX XaAPAKMEPUCTNUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMS,



paccmosnue) npu peuweHuu 3a0ay Ha 08udceHue 08yX 00beKmos KAk 8 OOHOM, MaK U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSIX,

® UCCe008amsb BCEBO3MONCHbIE CUMYAYUU NPU PeUeHUU 3a0ay HA O08UdCeHUe No
peKe, paccmampueams pasHvle CUCmeMbl Omc4éma,

® pewams pazsHooOpaA3Hble 3a0aUU «HA YACUY,

® pewams U 000CHOBbIGAMb C80€ peuieHue 3a0a4 (8blOelsimb MaAmemMamuyecKyio
OCHOBY) HA HAXO0JCOEHUe Yacmu Yucia U YUcid no e20 4acmu Ha OCHO8e KOHKPEMmHO20
cmulena opoou,

® 0co3HaABaAMb U 0OBACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNOB, CEA3bI8AIOUUX
mpu Genudunsl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE).8blOENSAMb MU GEIUYUUHbL U
OMHOWEHU. MeHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad, KOHCMPYUpo8ams
cobcmeennbvle 3a0a4 YKA3AHHbIX MUNoe8.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

® gvldensIMb NPU peuleHul 3a0ay XapaKxmepucmuku paccmampueaemoll  3aoaue
cumyayuu, OmiuuHble OmM  pealbHblX  (me, Om  KOMOPLIX  AOCMPASUPOBANUCYH),
KOHCMPYUpo8ams HOGble CUMYAyuu ¢ Y4émom SMmux Xapakmepucmuk, 8 YdCmHOCMU, Npu
peuienuy 3a0a4 Ha KOHYEeHMpPayuuy, y4umuléams NJIOMHOCMb 8euecmed;

® pewamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOB8E PACCMOMPEHUS PealbHblX
cumyayutl, 8 KOMoOpwvlxX He Mpedyemcs MOYHbIL BbIYUCTUMEILHBLU Pe3)Ibmam,

® pewamsv 3a0a4u HA OBUIICEHUe NO peKe, PACCMAMPUBAs pAasHble CUCHEMbl
omcuema

I'eomeTpuueckue Gpurypsl.

o Onepuposams nowsmusmu Queypa Ha NIOCKOCMU U MeNo 68 NPOCMpPaAHCmee,
MOYKA, OmMpe30K, NpsaAMas, J1y4, JIOMAHAsA, Y20l, MHO20Y20JbHUK, MPEY20IbHUK U
YUembIpEXY20bHUK, NPAMOY20JIbHUK U K8AOpam, OKPYICHOCMb U Kpye, HPSAMOY2O0TbHbll
napannenenuned, Kyo, wap, nupamuoa, YuiuHop, KOHYc;

® u3671eKamb, UHMEPRpemuposams U  Npeoobpazosvleamv — UHGoOpMayuilo o
2eomempudeckux Queypax, npeocmasieHHyI0 Had YePMeHCcax.

B noeceonesnoii yscuznu u npu uzyueHuu opyzux npeomemos:
® pewamsv npaxmuyecKue 3a0a4u ¢ nPUMeHeHuem nPoCcmeuux ceotcmes guayp
H3mepeHus 1 BLIYMCIIEHHS.

. 8bLINOIHAMb U3MeEpeHUe OJIUH, PACCIMOAHUL, BEIUYUH Y208, C NOMOWbIO
UHCMPYMEHMO8 OJisl U3MEPEeHULl ONUH U V208,
. BLIYUCTAML — NIOWAOU — NPAMOY20JbHUKO8,  K8AOpamos,  00bEMbL

NPAMOY20]IbHbIX NAPAJLIeNenunedos, Kyoos
B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomemos:
. BLIYUCTAMb PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUIX,
RIOWAOU YUACMKO8 NPAMOY20]IbHOU (hOPpMbL, 00EMBL KOMHAM.
MocTpoenus.
e 300pasxcamv uszyuaemvlie niockue ¢ueypvl u 00vEMHble mena om pyKu u C
NOMOWBIO TUHEUKU, YUPKYIA, KOMNBIOMEPHBIX UHCINPYMEHNOE.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
®  GLINOIHAMb NPOCMeNUiUe NOCMPOEHUSI HA MECIHOCMU, He0OX00UMbLEe 8 PealbHOU
JHCUZHU,
®  OyeHUBamv pazmepul peaibHbIX 00BEKMO8 OKPYHCAIOUE20 MUPa
HcTropust MaTeMaTUKH.
e  Xapakmepuzoeamv  6KIAO  BbIOAIOWUXCA  MAMEMAMUKO8 6  pazeumue
MamemMamuKy U UHbIX HAYYHLIX 0Oaacmel
BeinyckHUK HayuyuTcs B 7-9 Kiaccax (I MCIIOJb30BAHUS B MOBCEAHEBHON KU3HH
U olecrneyeHUs] BO3MOKHOCTH YCHELIHOIO NPOJOJIKeHHs o00pa3oBaHusi Ha 0a30BOM

YPOBHeE).



DJIeMEeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH:
o OreprpoBaTh Ha 6a30BOM YPOBHE® MOHSTHAMHI: MHOXECTBO,
3JIEMEHT MHOKECTBA, MOJIMHOKECTBO, MPUHA/IC)KHOCTD;
o 3aJ]aBaTh MHOXKECTBA IEPEUUCICHUEM UX 3JIEMEHTOB;

o HAaXOJUTh IepeceueHue, OObeaUHEHHE, MOJMHOXECTBO B
MPOCTEHIINX CUTYaIUIX.

B noeceonesnoii ycuznu u npu uzyueHuu opyzux npeomemos:

® 1CIIOJIb30BaTh rpauuecKoe MpeACTaBICHUE MHOXKECTB JJIsl ONUCAHUS peabHbIX

IPOLIECCOB U SIBJICHUH, TP PELLICHUHU 3aJiay IPYTUX Y4€OHBIX IIPEIMETOB
Yucaa.

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: HATYPAIbHOE YKCIIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAasl [JpoOb, AeCATHYHAs JApoOb, CMEIIAHHOE YMCIIO, PALMOHAIBHOE YHCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHB;

® HCIOJB30BaTh CBOMCTBA 4YHCENl W IpaBuia JCHCTBUM IIPU  BBIIOJIHEHHUU
BBIYMCIICHHI;

® UCIIOJNB30BaTh MPHU3HAKK Jenumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHHH M PEIICHUU HECIIOXKHBIX 3a/1a4;
®  BBINIOJIHATH OKPYIJICHHE PAllMOHAIBHBIX YHCENI B COOTBETCTBUU C IIPaBUJIAMU;
® OIICHMBATH 3HAYCHHUE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIHHOTO 1I€JI0TO YHCIIA;
® pacrno3HaBaTh palMOHAIBHBIC U UPPALIMOHAIBLHBIC YHCIA;
® CpaBHHUBAThH YHKCJIA.
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:
® OILIGHUBAThH PE3YJAbTAThl BEIUUCICHHUM MPH PEIICHUN MTPAKTHUYECKHUX 3a]1a4;
®  BBINOJHITH CPAaBHEHHUE YUCEI B PEATIbHBIX CUTYAIUsX;

® COCTaBJISATh YUCIIOBBIC BBIPAXKECHUS IIPU PEIICHUH NMPAKTUYECKUX 3a7a4 U 3a7a4 U3
JpYTUX y4eOHBIX MPEIMETOB

ToxnecrBeHHBIC IPeo0Opa3oBaHus.
e BLIMOJMHATE HECITOKHBIE HpGO6p&30BaHI/I5[ JJIs1 BBIYMCIICHUA 3HAUYEHHUH YHCIOBBIX
BI)Ipa}KeHI/II\/JI, coacpiKamux CTCIICHHU C HATypaJbHBIM IIOKa3aTCJieM, CTCICHHU C LCJIbIM
OTpULATENIBHBIM [10Ka3aTeNEM;

® BBINOJHATH HECJIOXKHBIE TIPEOOpa30BaHUs IIEJBIX BBIPAKEHUH: PaCKphIBATh
CKOOKH, IPUBOJUTH TIOJIOOHBIE CIaraeMple;
® WCIOJIb30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOKEHHUs (KBaJgpaT CyMMBbI, KBaapaT
pa3HOCTH, Pa3HOCThH KBAJIPATOB) 7Sl YIIPOLICHUS BBIYUCICHUN 3HAYCHHUI BHIPAKEHUM;
® BBINOJHATH HECJIOXKHBIE TPEOOPa30BaAHUS TPOOHO-IIMHEHHBIX BBIPAKEHUM.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
® [IOHMMATbh CMBICI YKCJIA, 3aIIMCAHHOIO B CTAaHJIAPTHOM BH/JIE;
® ONEepHpPOBaTh Ha 0A30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aITUCh YUCIIA»
YpaBHeHHsI M HEPABEHCTBA
e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHSIMH: PAaBEHCTBO, YHCIOBOE PABEHCTBO,

YpaBHCHHUEC, KOPCHb YPaBHCHUS, PCUICHUC YPABHCHUS, YUCIIOBOC HCPABCHCTBO, HCPABCHCTBO,
PEIICHUC HEPABCHCTBA,

¢ TIPOBECPATH CIPABCIIIMBOCTD YUCIIOBBIX PAaBCHCTB U HCPABCHCTB,

e pelarh JMHEWHBIE HEPABEHCTBA M HECJOKHBIE HEPABEHCTBA, CBOJAIIMECST K
JIMHENHBIM;

® pelarbh CUCTEMBI HECTIOKHBIX JINHEHHBIX YPaBHEHUI, HEPABEHCTB;
® TIPOBEPSITH, SIBJSAETCS JIM JAHHOE YHCIIO PEIIEHHEeM ypaBHEHUs (HEPABEHCTBA);

33aecb 1 Aanee — pacno3HaBaTh KOHKPETHbIE NPMMEPbI 06LLMX NOHATUI MO XapaKTEPHbIM NPU3HAKaM, BbINOAHATbL

[AeNCcTBMA B COOTBETCTBUM C ONpeseneHnem 1 NPoCTenWmnmMmN CBOMCTBAaMM NOHATUIN, KOHKPETU3MPOBaATb
npumepamu obLme NOHATUA.



e pemiaTh KBaJApPaTHBIC YPABHEHUS OJTHUM U3 CIIOCOOOB;
e 1300paxkaTh pelIeHus] HEPAaBEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOH.
B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

® COCTaBJIAThH U pPElIaTh JUHEHHBIC YPABHEHUS NPU PEIICHUH 3a/1a4, BO3HUKAIOIINX

B JIPYTUX Y4eOHBIX peaIMeTax
DOYyHKIUH.

® HAXOAWTH 3HaYCHHUE (PYHKIIMU IO 33IaHHOMY 3HAYCHHIO apTYMEHTA;

® HAXOJWThH 3HAYCHHUE apPTyMEHTA 110 33aJaHHOMY 3HaYeHUIO (DYHKIIMU B HECIIOKHBIX
CUTYaIUsX;

® OIpeAeNsaTh MOJOKEHUE TOYKM MO €€ KOOpJAuHATaM, KOOpJAMHATHI TOYKU MO €&
MOJIO’KEHHUIO Ha TIOCKOCTH;

e 10 TpadUKy HAXOIUTh OOJIACTH OIpPEICICHHs, MHOXXECTBO 3HAYCHWH, HYIU
GyHKIMM, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, NPOMEXKYTKHM BO3pacTaHUs U YObIBaHUS,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYeHNE (PYHKINY;

® CTPOUTH rpaduK JUHEHHOU PYHKINU;

® TIpOBEpsTH, SBISIETCA U JaHHBIA Tpaduk TpadukoM 3aJaHHOW (QyHKUIUU
(TuHEHOMN, KBaIpaTUYHON, 0OpaTHON MPONOPIIMOHATHHOCTH);

® TIPUMEPHO OMPEICIIATh KOOPAMHATHI TOUYKH TepecedeHus rpadukoB QyHKINIT;

e omnepupoBaTb Ha 0a30BOM  YpPOBHE TMOHSATHUAMH:  IOCIIEIOBATEIHLHOCTD,
apudMeThIecKas Mporpeccusi, reoMeTpulIecKasi Iporpeccus;

e pemarh 3a7aud Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJIy4eH
HEMOCPEACTBEHHBIM MOACUETOM 03 MpUMEeHEeHUs (PopMyI.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:

® JCMOJB30BaTh rpaUKu pealbHBIX MPOIECCOB M 3aBUCHUMOCTEH ISl OTpeesieHus
WX CBOMCTB (HAaMOOJBIINE U HAMMEHBIITNE 3HAYEHUSI, TPOMEKYTKH BO3pACTaHUsI U YOBIBaHMUS,
00J1aCTH MOJIOKUTETHHBIX M OTPUIIATENIbHBIX 3HAYCHHUH U T.11.);

® CHOJb30BaTh CBOMCTBA TMHENHHON (PYHKINHU U ee rpaduK NpU PelIeHUH 3a1a4d U3
JIPYTUX YYCOHBIX TIPEIMETOB

CTaTuCcTHKA M TeOpHs BEPOSATHOCTEI.

e lMerp mnpencTaBiIeHHE O CTATUCTUYECKHX XapaKTEPUCTHUKAX, BEPOSITHOCTH
CIIy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemarh NpocTeilne KOMOMHATOPHBIE 3a7auyd  METOJOM  TPSIMOTO U
OpraHU30BaHHOTO TIepedopa;

® TIPEACTABIISITH JJAHHBIC B BUJI€ TAOJHII, TUarpaMm, rpad)uKoB;

e yyTaTh UH(GOPMAIIUIO, TPEJICTABICHHYIO B BII€ TaOIUIIbI, TUAarpaMMBbl, Tpaduka;

® ONpEneNsATh OCHOBHBIE CTATUCTUUECKHE XaPAKTEPUCTUKH YUCITOBBIX HA0OOPOB;

® OIICHHWBATh BEPOATHOCTh COOBITHS B MPOCTEUIITNX CIIydasiX;

® UMETh NMPEACTABICHUE O POJIH 3aKOHA OOJBIINX YUCET B MACCOBBIX SIBJICHHSIX.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

® OIICHWBATH KOJWYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tiepedopa;

® UMETh MPEJCTaBICHHWE O POJU MPAKTHUYECKH JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI;

® CpaBHUBAaTb OCHOBHBIE€ CTaTUCTUYECKUE XAPAKTEPUCTUKH, IMIOJYyYEHHBIE B
Mpoliecce perieHus TPUKIaAHON 3a1aud, U3YUEHUS! PEAIbHOTO SBJICHMUS;

® OIICHUBATH BEPOSTHOCThH PEATLHBIX COOBITHIA U SBICHUHN B HECIOKHBIX CUTYaIHSIX

TexcroBble 3a1a4u.

e Pemarh HECTOKHBIE CIOKETHBIE 3a7]a4d PA3HBIX THIIOB Ha BCE apu(pMETHUECKUE

JIEHCTBHS,
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® CTPOWTH CXEMATUYECKUH UEPTEXK WU PYTYIO KPaTKyro 3amuch (Tabmuia, cxema,
PUCYHOK) KaK MOJIeJIb TeKCTa 3aJau, B KOTOPOW JaHbl 3HAYEHUS] TPOUKH B3aUMOCBS3aHHBIX
BEJIMYMH, C 1I€JIbIO MOUCKA PELICHUs 3a/1a4u;

® OCYILECTBIATH CHOCOO TMOMCKAa pEIIeHHs 3a/ladd, B KOTOPOM paccCyXIeHue
CTPOUTCSI OT YCIIOBHUSI K TpeOOBaHMIO, IPU MOMCKE pEIIeHUs 3aad, Wi OT TpebOoBaHUA K
YCIIOBUIO;

® COCTaBJIATH IUIaH MPOLECCa PELICHUs 3aa4H;

®  BBIJCIATH 3TAIbI PELICHUS 3aa4H;

® UHTEPIPETHPOBATH BBIYMCIMUTEIBHBIE pPE3yJbTaTbl B 3aJaye, MCCIEI0BATh
MOJIyYEHHOE PELICHUE 3a1a4H;

e 3HATh pa3IMYUE CKOPOCTEH OOBEKTa B CTOSIUCH BOJE, MPOTHUB TEUYCHHS M TIO
TEYCHUIO PEKH;

e pelarh 337a4y Ha HaXO0XKJIEHUE YaCTH YMCIIa U YKCIIA 10 €r0 YacTH;

e pemarh 3a7a4d pa3HbIX THIOB (Ha paboTy, Ha TMOKYNKH, HA JBUXCHHC),
CBSI3BIBAIOIIUX TPU BEIIMYUHBI, BBIJICIATH 3TH BEJIMUUHBI U OTHOIICHUSI MEXIY HUMU;

® HaxOJWUTb MPOLEHT OT YUCIIA, YUCIO M0 MPOLIEHTY OT HET0, HAXOIUTh IIPOLIEHTHOE
CHUYKEHUE WM MPOLEHTHOE MOBBILIEHNE BETUYNHBI,

® peuaTh HECJIOXKHBIE JOTMUYECKHE 3a]1a4l METO/I0M PacCyKIACHUI.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:
® BBIJBUTrATh TMIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSAX UYMCIOBOIO OTBETA
3a1auu (AenaTh IPUKHUJIKY)
I'eomeTpuueckue Gpurypsl.
e OrnepupoBaTh Ha 0a30BOM YPOBHE NOHATUSIMH F€OMETPUUECKUX PUTYD;
® U3BJIEKaTh MHQOPMAIMIO O T€OMETPUUYECKUX (UTYpax, MPEICTABICHHYIO
Ha YepTexax B IBHOM BUJIE;
® [PUMEHSTH JJIs peUIeHHs 3a/1a4 TeoMeTpudeckue (HakThl, €CIH YCIOBUS UX

MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMe;

e pemaTh 33Ja4d HAa HAXOXJICHUE T'eOMETPHUYECKUX BEJIMYUH MO oOpasiam

WJTU QJITOPUTMAM.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemos:

® UCIIOJBK30BaTh CBOMCTBA T€OMETPUUYECKUX (DUTYp JJIS PEIICHHS THIOBBIX 3ajad,

BO3HHUKAIOIIHUX B CUTYAIUSX TIOBCEHEBHOM JKU3HU, 337]a4 MPAKTHYECKOTO COJIEPIKAHMS
OTHoOICHNS.

e OmnepupoBarb Ha 0a30BOM YypOBHE IOHATUSMHU: PABEHCTBO (QUIYp, paBHbIC
(GuUrypsl, paBEHCTBO TPEYrOJBbHUKOB, IMAPAUICTbHOCTh TMPSAMBIX, MNEPICHAUKYIIPHOCTh
MPSIMBIX, YTJIbl MEKY NPAMBIMU, IEPIEHAUKYIISIP, HAKIOHHAS, TPOCKIUSI.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

® UCIOJB30BaTh OTHOUIEHUS /JIs PELIECHUsS MPOCTEHIIMX 3a/1ay, BO3HUKAIOIIMX B

peanbHOU KU3HU
HN3mepeHusi 1 BbIYMCIECHHS.

e BroinonHATs W3MEpEHWE JIMH, PACCTOSHUM, BEIWYUH VYIJOB, C IOMOIIbIO
WHCTPYMEHTOB JIJIs1 U3BMEPEHUN JIIMH U YTJIOB;

® TIPUMEHATH (POPMYIIBI TIEPUMETPA, TIOMAIA U 00BbEMA, TJIOMAIN MTOBEPXHOCTH
OT/I€JIbHBIX MHOTOTPAHHUKOB IPY BBIYKMCIICHUSIX, KOT/1a BCE TAHHBIE UMEIOTCS B YCIIOBUU,

e mpuMeHATh Teopemy lludaropa, 6a3oBbIEe TPUTOHOMETPUYECKHE COOTHOIICHUS
JUJISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAEH B TPOCTEUIIINX CIydasX.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

® BBIYHCIATH PACCTOSHHUSI HA MECTHOCTH B CTAHJAPTHBIX CHUTYaIWAX, TUIOMATH B
MPOCTEUININX CIydasx, MPUMEHATh (HOPMYJBI B MPOCTEHINNX CHTYAIlMAX B MOBCEIHEBHOMN
KU3HU

IMocTpoenus.
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e 1300paxarh THUMOBBIC IUIOCKUE PUTYPHI U OOBEMHBIE TENa OT PYKU U C TIOMOIIBIO
IIPOCTEHIINX CHATh HHCTPYMEHTOB.
B noeceonesnoit sicusnu u npu uzyueHuu Opyux npeomemos:
® BBIIOJHATH NPOCTEHIINE MOCTPOECHUSI HA MECTHOCTH, HEOOXOAUMBIE B pealbHON
KU3HU
IIpeoOpa3oBanus.
e Crpouts Gpurypy, CAMMETPUUYHYIO JaHHON (PUT'ype OTHOCUTEIBHO OCH.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:
® pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOLLEM MHPE;
® pacro3HaBaThb CHMMETPHYHBIE (QUTYPHI B OKPYKAIOILIEM MUPE
BekTopbl 1 KOOPAUHATHI HA VIOCKOCTH.
e OrnepupoBath Ha 0a30BOM YpOBHE IOHATUSIMM BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA Ha YNCII0, KOOPAUHATHI HA IIIOCKOCTH;
® onpeAensaTh MNPUOMMKEHHO KOOPJAMHATBI TOYKH MO €€ M300paKEeHUI0 Ha
KOOPAMHATHOM INIOCKOCTH.
B noBceHEeBHOM KM3HU U NIPU U3YYEHUH JIPYTHX IPEIMETOB:
® CIOJb30BaTh BEKTOPBHI [UIsl PEIICHHs IPOCTEHINMX 3aJad Ha OIpPEIEIICHUE
CKOPOCTH OTHOCHUTEJIBHOIO JBUKCHHUS
Hcropusi MaTeMaTHKH.
e OmnuceBaTh OTAEIBHBIEC BBIJAIOIINECS PE3YNIbTATHI, IOJTYYCHHBIE B X0I€ PA3BUTHUSA
MaTEMaTHKHU KaK HayKH;
e 3HaTh MPUMEPbl MaTEMaTHUYECKUX OTKPBITUH M HMX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH;
® [IOHHMMAaThb POJIb MaTeMaTHKHU B pa3BuTHUH Poccun
MeToabl MaTEMATHKH.
e [lpuMeHATh U3BECTHbIE METOJbI NPU PELIEHUHM CTaHAAPTHBIX MATEMaTHYECKHUX
3a/1a4;
e 3aMey4aTh U XapaKTEPHU30BATh MAaTEMATHUECKNE 3aKOHOMEPHOCTH B OKPYKAIOILEH
JNEUCTBUTEITLHOCTH,
® T[PUBOJUTH INPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B IPHUPOJAE, B TOM
YHCIIE XapaKTEPU3YIOIUX ICTETUKY OKPYKAIOLIETO MUPa U IPOU3BEIEHUI UCKYCCTBA
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYMThCS B 7-9 KJjaccax s olecriedeHuUst
BO3MOKHOCTH YCIHCIIHOIO MNPOJOJIKEeHHs 00pa3oBaHusi HAa 0a30BOM H YIIy0/J1¢éHHOM
YPOBHSX
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHMKH.
o Onepuposamv®  nousmusymu: — MHOICECMBO,  XAPAKMEPUCTIUKY
MHOJICECm8a, dNIeMeHm  MHOJCeCcmed, nycmoe, KOHeuHoe U 0OecKOHeuHoe
MHOIHCECBO, NOOMHONCECMB0, NPUHAONIEHCHOCMb, — GKIIOYEHUE, PABEHCHEO

MHOJICECE,

o U300pasicamsv MHONCECMBA U OMHOUEHUE MHONCECE C NOMOUBIO
Kpyeos Jiinepa;

o onpedenams — NPUHAONIEHCHOCMb — JNEeMEHmA  MHOMCECmsY,
00beOUHEHUIO U NepecedeHu0 MHONCECmS,

J 3a0a6amv MHONCECMBO C HOMOWDLIO NEPEYUCTEHUS INEMEHMO8,
CI08ECHO20 ONUCANUSL

o onepupoeamv — NOHAMUSAMU.  BbICKA3bIBAHUE,  UCIUHHOCMb U

JIOHCHOCMb 6blCKA3bl6AHUA, ompuyaHue BbICKA3LIBAHULL, onepayuu Hao
6bICKA3bI6AHUAMU. U, UTIU, He, YCTIOBHblEe 6bICKA3bIBAHUA (MMUJZMKCZL;MM),'

4 3pecb N panee —3HaTb onpesesieHNe NOHATUA, YMETb NOACHATb €ro CMbICA,YMETb UCNOJIb30BaTb MOHATUE N €ro
CBOWCTBA npu nposeneHnn paCCVH(AEHMVI, AOKa3aTenbCTs, peweHnn 3aaau.
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J CMpOUMb 8bICKA3bIGAHUS, OMPUYAHUSL BbICKA3LIBAHUII.
B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

®  Cmpoums YenouKu yMo3aKuoue Ul Ha OCHO8e UCNOIb308AHUS NPABUT IOUKU;

®  UCNONBL306AMb MHOMCECBA, ONEPayul ¢ MHONCeCm8amu, ux epaguueckoe
npeocmasinenue 0Jisl ONUCAHUS PeANbHbIX NPOYECCO8 U ABIeHU

Yucaa.

o  Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCIO, MHOHNCECMBO HAMYPAIbHbIX
yucen, yenoe YUCNO, MHOMCECMBO YeblX ducel, 00bIKHOBeHHAs OpOOb, 0ecAmuuHas opoos,
CMEWAanHoe  YUCI0, PAYUOHANbHOE  YUCLO,  MHONCECMBO  DAYUOHAIbHLIX — YUcCel,
UppAYUOHAIbHOE YUCTO, KE8AOPAMHBIU KOPEHb, OeliCEUmenbHoe HUCio, 2eoMempuiecKasl
uHmepnpemayus HamypaibHuLX, Yeablx, PAYUOHATLHBIX, OelCTEUMENTbHbIX YUCE]L,

®  NOHUMAMb U 00BACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOHAMb  BLIYUCTEHUSA, 6 MOM 4ucie C UCHOIb308AHUEM  NPUEMOS
PAYUOHATILHBIX GbIYUCTEHUL,

® ucnoiv3osamv npusHaku oeaumocmu wa 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
npousseoeHuss NPU GbINOJHEHUU BbIYUCTICHUL U PEUeHUU 3a0al,

®  GLINONIHAMb OKPY2TIeHUE PAYUOHATILHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  CpasHuBamb PAYUOHAIbHBIE U UPPAYUOHATIbHBLE YUCTA,

®  YNopA0oYUEAMb YUCA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpodU;

e naxooums HOJ u HOK u ucnonvzosams ux npu peweHuu 3a0ad.

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomMemos:

®  NpUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCICHUL NPU peuleHUU NPAKmuyecKux
3a0ay u pewieHuu 3a0a4 Opyeux yueOHvix npeomemos;

®  GLINONIHAMb CPABHEHUE PE3YIbIMAMO8 GbIMUCICHUN NPU PeUuleHUU NPAKmuiecKux
3a0au, 8 MOM Hucjie NPUOIUNCEHHBIX BbIUUCTEHU,

®  COCMasAmMb U OYEHUBAMb YUCTIOBbIE BbIPANCEHUS NPU DeUleHUU NPAKMUYecKux
3a0ay u 3a0a4 u3 Opy2ux yueOHvlx npeomMemos,

® 3anucekiéamv U  OKPYeIsAMb  YUCLOBble OAHHble PealbHblX — BelUdUH  C
UCNONB308AHUEM PA3HBIX CUCEM USMEPEHUS

ToxnecrBeHHBIC IPe0Opa3oBaHus.

o  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢
YenviM OmpUyamenbHulM NOKA3amenem,

®  GLINONHAMb NPEOOPA308AHUSL YETbIX GbIPANCEHUN. OelCmeus ¢ O0OHOUIeHaAMU
(cnodwcerue, goluumanue, YMHOJNCEHUE), OCUCMEUs: ¢ MHO2OUICHAMU (CLOJICeHUe, GblYUmAanue,
VMHOOJICEHUe);

®  GLINONHAMb PA3NONCEHUEe MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08:
BbIHECEHUE 3d CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYT COKDAUWEHHO20 YMHONCEHUSL,

®  gblOeNAMb KBAOPAM CYMMblL U PASHOCIU OOHOUNEHO8;

®  pPAcKkIAObl8amMb HA MHOMCUMENU KBAOPAMHBILL  MPEXYILEH,

®  GLINOIHAMb NPeoOPA306AHUS. BbIPANCEHUL, COOEPAHCAUUX CMENneHU ¢ Yeablmu
OMPUYAMENbHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6ude CMmeneHu ¢ Yeablm
OmpuyamenbHbiM NOKA3amenem K 3anucu  suoe opoou,

®  GLINOIHAMb NPeoOpPaA308aHUs OPOOHO-PAYUOHANILHBIX BLIPANCEHUL: COKpAeHUe
Opobelti, npueedenue anrcedopaudeckux Opobeti K o00wemy 3HAMeHamenio, CIOJNCeHuUe,
VMHOOJICEeHUe, OelleHue aneedpaudeckux oOpoobet, 6036edeHUe aneedopaudeckol opoou &
HamypanoHy1o u yeayo OmpuyamenbHyo cmenets,

®  GLINOIHAMb NPEe0OPA30BAHUS BBIPANCEHUT, COOEPAHCAUUX KBAOPAMHBLE KOPHU,

® gvldensimb K8AOpam CYMMbl WU PASHOCMU  O8VUIEHA 8  BbIPANCEHUSIX,
co0epxHcamux Keaopammbwle KOPHU,

®  GLINOIHAMb NPEe0OPA308AHUS BBIPANCEHUL, COOEPAHCAUSUX MOOYTb.
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B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  GLINOHAMb NPeodpaAz06aHusi U OeUCmeus ¢ YUCIAMU, 3ANUCAHHLIMU 6
CMAaHoapmHoMm euoe;

®  GLINONIHAMb NPEoOPA308AHUSL YENbIX BbIPANCEHUL NPU peuleHul 3a0ay Opyeux
VUeOHbIX NPEOMEMO8

YpaBHeHUsI U HEPABEHCTBA.

o Onepuposamv NOHAMUSAMU: VPABHEHUE, HEPABEHCMBO, peuleHue VYPAGHEeHUs,
pelieHue HepaseHCmed, PA6HOCUNbHbIE VPABHEHUs, O00AACmb OnpedeieHusi VpAasHeHUs!
(Hepasencmaa, cucmemul ypasHeHUll ULU HEPABEHCME),

®  pewams JUHelHble YPAGHEHUs U YPAGHEHUS, CB00UMbLE K JTUHEUHbIM C NHOMOWbIO
MONCOeCMBEHHbIX NPeodPa3068aHULL,

® pewamsv KeaOpamHuvle YPAGHEHUsl U YPAGHEHUs, C800UMble K KBAOPAMHBIM C
HOMOWBIO MOHCOECHBEEHHBIX NPEOOPA3Z08ANHULL,

® pewamsv OpoOOHO-TUHEUHbIEe YPAGHEHUSL,

® peutaniov npocmeﬁmue uppayuoHalbHble ypaeHeHuﬂ: y
JT0=Js(x).

® pewams ypasHeHus 6U0d X" =a ;

® pewamsv YpasHeHUsi CHOCOOOM pPA3NONCEHUs. HA MHOJICUMENU U 3AMeHbl
nepemeHHol,

®  UCNONBL306AMb MEMOO UHMEPBANI08 O/ peueHUs YeablX U OPOOHO-PAYUOHATLHBIX
HepaseHcmae;

®  pewams TUHelHble YPABGHEHUS U HePABEHCMEA C NapamMempamu,

®  peuams HeClodCHble KBAOPAMHbIE YPABHEHUSL C NAPAMEMPOM,

®  peuams HeCloNCHbIEe CUCMEMbL IUHEUHBIX YPAGHEHUIL C NapaMempamu;

®  peuams HeCloNCHbIe YPAGHEHUSL 6 YENblX YUCLAX.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

®  COCmasnAmb U peuams JUHelHble U KBAOPAMHbIE YPAGHEHUs U YPABHEHUS], K HUM
C800sUeCs], CUCMEMbl JIUHEUHbIX VPAGHEHUL U HEePABeHCME Npu peuleHuu 3a0ay Opyeux
VUeOHbIX NPeOMemos,

®  GLINONHAMb OYEHKY Npasoono0obust pe3yibmamos, Noay4aemvlx Npu peuleHuu
JIUHETHBIX U KBAOPAMHBIX YPAGHEHUNl U CUCMEM JIUHEUHbIX VPAGHEeHUU U Hepa8eHCmse npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GbIOUPAMb YPAGHEHUs, HEePABEHCMEA UMU UX Ccucmemvl, OIS COCMABIeHUs
MAMeMamuyecKkol MoOeau 3a0aHHOU PealbHOU CUMYayul uiu NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPEeMUpPoO8amy NOJYYEHHbII NPU PeuleHUul YPaeHeHUs, HepaseHCmeaa
U cucmemvl pe3yibmam 6 KOHmMeKcme 3d0aHHOU PeanrbHOU CUmyayuu uiu NpuxiaoHoll
3a0aqu

DyHKIUH.

o  Onepuposamv NOHAMUAMU: YHKYUOHATLHAA 3A6UCUMOCTIL, QYHKYUS, 2paduK
@yHKyuu, cnocobvl 3a0anus QyHKYuU, apeymenm U 3HA4eHue QyHKyuu, oobaacmo
onpedeneHuss U MHONCECMBO 3HAYEHUU  (DYHKYUU, HYIU  @DYHKYUU, APOMENCYMKU
3HAKONOCMOAHCMEA, MOHOMOHHOCMb OYHKYUU, YEMHOCMb/HEUEMHOCb DYHKYUU,

o cmpoumv  epapuku  JTUHEUHOU,  KBAOPAMUYHOU  (QYHKYul,  0OPAmMHOU

y=a+—— _ 3 _
NPONOPYUOHANLHOCMU, (DYHKYUU BUOA: X+b y= Vx Y= ¥x VY= X :
® Ha npumepe K8AOPAMUYHOU (PYHKYUU, UCNOBL308AMb NPeodpa30eanus paguxa

@yuxyuu Y=F(X) ons nocmpoenus epagpuxos pynryuil y=af (kx+b)+c
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®  COCMasnAmMyb yPasHeHus NPAMOL NO 3A0AHHBIM YCI08UAM: NPOX0Oaujeli yepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwel depe3 OaHHYI0 MOYKY U NApaiielbHOl
OaHHOU NPAMOU;

® uccnedosamsv QYHKYUIO no e€ epapuxy,

®  HAXOOUMb MHOMCECMB0 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU DYHKYUU,

® onepuposambo NOHAMUAMU: noCc1e008amenbHOCb, apugmemuueckast
npocpeccusi, 2e0MempuyecKas npocpeccusl;

® pewams 3a0a4u HA APUDMEMUYEcKyI0 U 2e0MempUiecKyo npocpeccuio.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

® ocywecmenams blOOp 2papura peanvHOU 3a8UCUMOCIU ULU Hpoyecca no e2o
XapakxmepucmuKam,

®  UCNOIBL308aMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (PYHKYUU NpU peuieHul 3a0a4
u3 Opyaux yueoHvlx npeomemos

CTaTuCTHKA M TeOpHs BEPOSATHOCTEI.

e Onepuposéamsb NoOHAMUAMU: CMOAOYUAMbBIE U KPY208ble Ouazpammbvl, mabauysl
OAaHHbIX, CpeoHee apughmemuueckoe, Meouana, Hauboavbuiee U HAUMeHblUlee 3HAYEHUs.
8b100pKU, pazmax 6vl00pKU, Oucnepcusi U CMamoapmuoe OMKIOHeHUe, CAY4auHasl
USMEHUUBOCb,

® u3g1ekamv, UHGOpMAYUIO, NPEeOCMABNIEeHHYI0 6 mabIuyax, Ha Ouazpammax,
epaghuxax;

® cocmasnAms Mabauybl, CMPoOUmMs OUASPAMMbL U 2PADUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU. DAKMOPUAN YUCIA, NEPEeCMAHO8KU U COUYeMmAaHus,
mpeyzonvhuk Ilackans,

® 0onepuposamv NOHAMUAMU. CAYYAUHBIL ONbIM, CLYYAUHBIL 6b100p, UChbIMAaHUe,
neMeHmapHoe cayyaiinoe cobvimue (Ucxoo), Kiaccuueckoe onpeoenexue GeposimHOCmU
CYYAUHO20 COObIMUSL, ONepayuu HAO CAVYAUHBIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbIE
dopmynsi;

®  npedCcmasiims UHGOPMAYUIO ¢ NOMOUWDBIO KpYeoe8 Jiliepa,

® pewamsv 3a0ayu HA BbLIYUCIEHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYecmada
8apuUarHmos no Gopmynam KOMOUHAMOPUKUL.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

® u3gleKamv,  UHMepnpemuposamsv U Npeobpazosvieamsv  UHGOpMAYUIO,
npeoCmasieHHylo 8 mabauyax, Ha OUazpammax, 2paguxax, ompaxcarowyr ceoucmed u
Xapakxmepucmuxu peaibHbiX NPoYeccos u a61eHull;

® onpedensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU 6bIOOPOK NO  mabauyam,
ouazpammam, epagpuxam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCTNU OM Yellu PeueHUs 3a0a4l,

®  OYeHUusamv 8ePOSMHOCHb PEaNlbHbIX COOLIMULL U SIGTIHUI.

TekcroBbIe 3a124u.

e Pewamv npocmoeie u CIO0XCHbIE 3A0aYU PASHLIX MUNOS, A MAaKiCe 3a0ayu
HOBbIULEHHOU MPYOHOCMU

®  UCNONBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeTU MEKCMO8 CILONCHbIX 3a0ay
OJ1s1 NOCMPOEHUsI NOUCKOBOTU CXeMbl U peueHuUs 3a0a4;

®  pazuuamv MoO0eib MeKcma U MoO0elb peuleHus 3a0adu, KOHCMPYUposams K
O00HOU MOOENU PeuleHUsi HECIOHCHOU 3a0aiu pa3Hble MOOeaU meKcma 3a0adu;

® 3HamMb U NpUMeHAmb 0b6a cnocoba Noucka pewieHus 3a0ai (om mpebOo8aHus K
YCII0BUIO U OM YCN0BUA K MPebO8aAHUIO),

®  MOOenuUpo8amsb paccyicoeHus npu NOUCKe peuleHus 3a0ai ¢ NnoMoubio 2pag-
cxembl;

®  gul0eNAMb YMANbL PEULeHUS 3A0aUlU U COOEPAHCAHUE KAHCO020 IMAand,
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®  yMemb GbIOUPAMb ONMUMANLHBIIL MEMOO pPeueHUs 3a0aiu U 0CO3HABAMb 8blOOD
Memooa, paccmMampugams pasiuyHvle Memoobl, HAX00UMsb pasHvle peuleHus 3a0adu, eciu
B03MOMNCHO,

®  aHAIU3UPOBAMb 3aMPYOHEHUs] NPU PeueHUU 3a0al,

®  GLINOIHAMD pasnuuHble npeoopazosanus NpeoloHCeHHO 3adauyu,
KOHCMpPYUposams HOGble 3a0a4u U3 OAHHOL, 8 MOM YUcie 0dpamuble;

® UHMeEPNPEemuposams BbIYUCIUMENbHbIE De3VIbmamel 6 3adaye, UCCIe008amy
NONYYeHHOe peuleHue 3a0a4u;

®  AHAIU3UPOBAML BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS O08YX
00beKmMo8 U UsMeHeHUe UX XapaKmepucmuk npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosinue) npu pewieHuu 3a0ay Ha O08UMCEHUe 08YX 00BEeKmMo8 KAK 6 OOHOM, maKk U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSIX,

® UCCnedo8amsv BCeBOIMONCHbIE CUMYAYUU NPU pPeUeHUU 3a0ay HA O08UdCEeHUe No
peKe, paccmampueams pasHvle CUCIeMbl OMc4éma;

® pewams pazHooOpasHvle 3a0a4U «HA YACMUY,

® pewamsv u 0060CHOBbIBAMb CB0€ peuleHue 3a0ay (8bl0elsamb MAMemMamuiecKyio
OCHOBY) HA HAXOJCOEHUe Yacmu Yucia U YUcid no e20 4acmu Ha OCHO8e KOHKDPEMHO20
cmulena opoou,

® 0co3HaBaAMb U 00BLACHAMb UOCHMUYHOCMb 3a0a4 PA3HBIX MUNOS, CEA3bIBAIOUJUX
mpu Gequdunsvl (Ha pabomy, HA HNOKYNKU, HA OBUMNCEHUE).8blOENSIMb MU GEIUUUHbL U
OMHOWEHUST MeHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad, KOHCMPYUpo8amb
cobcmeennbvle 3a0a4 YKA3AHHbIX MUNO08;

® grademv OCHOBHLIMU MEMOOAMU peuwleHus: 3a0ay Ha CcMecu, CHIaebl,
KOHYeHmpayuu,

® pewamsv 3a0a4u HA NPOYEHMbl, 6 MOM YUCTe, CIOJNHCHbIe NPOYEHMbl C
000CHOBAHUEM, UCNONL3YS PA3HbIE CNOCOObL,

® pewams J02udecKue 3a0ayu PAHLIMU CHOCOOAMU, 68 MOM UUcile, C 08YMs
OnoKamu u ¢ mpems O10KAMU OAHHBIX C NOMOWBIO MAOIUY,

® pewamsv 3a0a4u NO KOMOUHAMOpUKE U Meopuu 6epOosimHOCmell HA O0CHO8e
UCNONIL30BAHUS UZYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb pelleHUe,

® peulams HeCI0CHbIE 3a0a4U N0 MAMEeMAMUYEcKolt Cmamucmuxe;

® 061a0emb  OCHOGHLIMU  Memooamu  peuleHus  CIOHCeMHbIX  3a0ay:
apugmemuyeckuil, aneebpauyecKuli, nepedop 8apuaHmos, 2eomempuyecKuil, spagpuieckutl,
NPUMEHSAMb UX 8 HOBBIX NO CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX.

B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomemaos:

® guldenAmb NpuU peuleHuy 3a0ad XapaxkmepucmuKu paccmampusaemorl 8 3aoaue
cumyayuu, OmMIUYHble OM  PpealbHbiX  (me, Om  KOMOPbIX aAOCMpauposaIucy),
KOHCMPYUpo8ams HOGble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCTNUK, 8 YACMHOCMU, NpU
peweHuu 3a0ay Ha KOHYEeHMpayuu, y4umsléams NIOMHOCMb 8eujecmad;

® pewiamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOB8E PACCMOMPEHUS PeanbHblX
cumyayutl, 8 KOMopwvlxX He Mpedyemcs MOUHbIU BbIYUCIUMETLHBLU Pe3YIbmam,

® pewamsv 3a0auu Ha OBUdNCEHUe NO peKe, PACCMAMpPUedas pasHvle CUCmembl
omcuema

I'eomeTpuuyeckue purypsl.

o  Onepuposamv NOHAMUAMU 2eOMEMPULECKUX ueyp;

® u3GIEKaAMb, UHMEPRPEmuposams U  Hpeobpazosvieamv — uUHoOpmMayuro o
2eomempudeckux Gueypax, npeocmasieHHyI0 Ha YePpmextcax,

® npuMeHAmb 2eomempuueckue ¢haxmuvl Ol peweHus 3aday, 6 MOM Hucie,
NPeOnonazaruux HecCKOJIbKO Wa2o8 peueHus;

®  popmynuposams 6 npocmeuux Cyuasx c80UCMEa U NPUIHAKU Queyp;
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®  J0Ka3bIBAMb 2eOMEMPUUECKUE YINBEPHCOCHUSL

® glademv CMAHOAPMHOU Kiaccugukayuel NIOCKUX Gueyp (mpeyeorbHuKos u
YemulpExy20ibHUKOB).

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  LUCNONBL306AMb  CEOUCMBA  2eOMempuYecKux @ueyp O0asi  peuweHus 3a0au

NPAKMUYeCcKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH
OTHoweHNs.

o  Onepuposamv NOHAMUAMU. PABEHCMBO (hueyp, pasHvle Gueypol, PABEHCMBO
Mpey2oNbHUKO8, NAPAIEIbHOCHb NPAMBIX, NEPREHOUKYISAPHOCb NPSIMbIX, Yeilbl Melcoy
NPSAMbIMU, NEPREeHOUKVIAD, HAKIOHHAA, Npoekyus, nodobue ¢ueyp, nodobHvle dueypsl,
n000OHbBLE MPEY2OIbHUKU,

® npumenamos meopemy Daneca u meopemy o NPONOPYUOHANLHBIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakxmepuzosamv G3AUMHOE DPACNOJIONCEHUE NPAMOU U OKPYICHOCIU, O8YX
OKDpYJHCHOCMELL.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomenos:

®  UCNONBL306AMb OMHOWEHUS. OJisl peuleHust 3a0ay, GO3HUKAIOWUX 6 pealbHOU

HCUBHU
H3mepennsi U BIYUCTEHUS.

o Onepupogamv npedcmagienusimu o OauHe, Niowaou, 00véme KaxK SelUYUHAMU.
Ipumensmo opmynvl niowaou, 00véma npu peuleHu’ MHO2OUA208bIX 3a0al, 8 KOMOpbIX
He 6ce OaHHble NPedCMmAaslieHbl SI6HO, d MpeOVIom 6blMUCIeHUN, Onepuposams 6oiee
WUPOKUM KOTUYECBOM (QOPMYL ONUHBL, HAOWAOU, 00BEMA, BbIYUCIAMb XAPAKMEPUCMUKU
KoMOUHayuti ¢ueyp (OKpys#cHOCmeEU U MHO20Y20IbHUKO8) BbIYUCIAMb PACCMOAHUSL MEHCOY
Queypamu, npumeHnams mpuecoHomempuiecKue opmynvl i 8bIYUCIEHUN 8 00JIee CTLOHCHBIX
CYUAsIX, NPOBOOUMb GbIYUCAEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMU,

®  1POBOOUMb NPOCMbLE BbIUUCTEHUS HA 0OBEMHBIX Menax;

® ¢opmynuposamv npocmetiuiue 3a0auu HA BbIYUCIEHUE ONUH, Naowaoel u
00bEMO08 U peuams ux.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomenos:

®  1POBOOUMb GbIYUCTEHUS HA MECIHOCTIUL,

® npuMeHsmb (YOpMYIbl NPU BLIYUCIEHUAX 6 CMENCHbIX YYeOHbIX npeomemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCmu

HocTpoenus.

o M3o0pasxcams 2eomempuyeckue @ueypbl NO MEKCMOBOMY U CUMBOILHOMY
ONUCAHUIO;

®  C60000HO ONEPUPOBANb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CILYUAsIX,

®  GLINONHAMb NOCMPOEHUS MPEy20IbHUKO8, NPUMEHAMb OMOelbHble Memoobl
NOCMPOEHULl YUpKyieM U JUHEUKOU U NposoOums Npocmeluiue UCCie008anus Yucid
pewieHutl;

® u3z00Opadcamv mMunogvle NIOCKUe @Queypbl U 0OveMHble meld ¢ HOMOWbIO
APOCMeUuux KOMNbIOMePHbIX UHCIPYMEHMO8.

B noeceonesnoit scusnu u npu uzyuenuu opyux npeomemos:

®  GLINOIHAMb NPOCMeNuUe NOCMPOEHUSL HA MECIHOCMU, He0OX00UMbLe 8 PealbHOU
HCU3HU,

®  OYeHUuBamv pasmepsl PeanlbHbIX 00BLEKMO8 OKPYHCAIOUE20 MUPA

IIpeoOpa3oBanus.

o  Onepupogamv noHAMUEM OBUNCEHUS U NPeodPa3068aHus noooodus, 61adems
npuémamu. NOCMpoeHust ueyp ¢ UCNOIb308AHUEM OBUNCEHUL U NPeodpa308aHull noooodus,
NPUMEHAMb NOJYYEHHble SHAHUA U ONbIM NOCMPOEHUL 8 CMENHCHLIX NPeoMemax U 8 peanibHulxX
CUMYayUusx OKpyscaouje2o mupa,
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® cmpoumsv Queypy, no00OHYI0 OAHHOU, NOIBL30BAMBCS CEOUCMBAMU NOO0OUS 05
000CHOBAHUSL CBOUCME hucyp;

®  NPUMEHAMb CEOUCMBA OBUNCEHUU Ol NPOBedeHUs NPoCmeuux 060CHOBAHUL
ceoticma ghuzyp.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

®  NPUMEHSMb CEOUCMBA OBUJICEHUL U NPUMEHAMb N000Oue Oisi NOCMpPOeHUll U

8bIYUCTEHUU
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH.

o  Onepuposamv NOHAMUAMU 6EKMOP, CYMMA, PAZHOCMb GEKMOPO8, NPOU3eoeHUe
8EKMOpA HA HYUCILO, Y201 MeXHCOYy BeKmOpamu, CKAIApHoe Hpou3seoeHue 6eKmopos,
KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL BEKMOPA,

®  GLINOIHAMb OeUCMBUA HAO 8EKMOPAMU (CLOMdHCEHUe, BbIYUMAHUe, YMHONMCEHUE HA
YUC0), BLINUCIAMb CKATAPHOE NpouzseoeHue, Onpeoeisams 8 NpoCMmelux Cayuasx y2oil
MedHCOy 8eKmopamiu, 6bINOJHAMb PA3I0NCEHUE 8eKMOPA HA COCMAGIAWUe, NPUMEHAND
NOyYeHHble 3HAHUS 8 (DU3UKe, NONb308AMbC POPMYILOU BLIYUCTEHUS PACCIOSHUS MeNCOY
MOUKAMU NO U36ECMHBIM KOOPOUHAMAM, UCNHOb308AMb YPAGHEHUs (ueyp Olisi PeueHUs.
3a0au,

®  NPUMEHSIMb BEKMOPbL U KOOPOUHAMbL O/l PEULeHUSl 2eOMEeMPUYECKUX 3a0ay Ha
8blUUCTIeHUE ONUH, Vl08.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomenos:

®  UCNONBL306AMb NOHAMUSL BEKMOPO8 U KOOPOUHAM O/ peuleHus 3a0ay no Qusuxe,

eeoepaghuu u Opyeum yueOHvlM npeomemam
HUcropust MaTeMaTHKH.

o Xapaxmepuzogamvb  6K1A0  6bIOAIOWUXCA — MAMEMAMUKO8 6  pazeumue
MAMeMamuKy U UHbIX HAYYHLIX 0Oaacmel;

®  NOHUMaAmMb POib Mamemamuxu 8 pazeumuu Poccuu

MeToabl MATEMATHKH.

e Ucnonvzosamo OCHOBHbLE Memoovl 00Kazamenbcmeda, npo6ooums
00KA3aMenbCmeo U 8bINOIHAMb ONPOBEPHCEHUE,

®  NPUMEHSIMb OCHOBHbIE MEMOObl PeULeHUS MAMEMAMUYECKUX 3a0ay,

® HA OCHOBE MAMEMAMUYECKUX 3aKOHOMEPHOCmell 6 Npupooe, XapaKmepu3oeams
ICMEMUKY OKPYAHCAIOWE20 MUPA U NPOU3BEOCHULI UCKYCCNBA,

® NpuMeHAmb  npocmeluiue  NPOSPAMMHblE  CPEOCm8A U IJIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAmeMamudeckux 3a0ay.

1. Coaepixanue Kypca MaTeMaTHKH S-9 KJ1accoB.
Apugpmemuka

HarypajbHble ynciia

Psan narypanpHbIX umcen. JlecaTMYHas 3amuch HaTypalbHbIX uncend. OKpyrieHue
HaTypaJIbHbIX YHCEIL.

Koopaunatssiii myy.

CpaBHeHue HarypanbHbIX unced. CI0KEHME W BBIUWTAHUE HATYPAJbHBIX YHCEI.
CBoliCTBA CIIOKEHUS.

YMHOXEHUE U JeleHUE HaTypalbHbIX uyucen. CBoiicTBa yMHOXeHMs. [leneHue c
octaTkoM. CTENeHb YUClIa ¢ HaTyPAJIBbHBIM ITOKA3aTEIIEM.
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Jlenutenu W KpaTHbIE HaTypalbHOro uyucia. HamOonpmumii oO0wmmil  nenurens.
Hanmenbiiee o6mee kpatnoe. [Ipusnaku nenmumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpoctsle u cocTaBHbIe uncaa. PasznokeHue yncen Ha MPOCTbIE MHOKUTENH.

Pemenue TekcToBbIX 33a4 apu(METUYECKMMU CLIOCOOAMH.

Apoodu
OObikHOBeHHBIE Apobu. OcHOBHOE CBOMCTBO apobu. Haxoxkmenue npoOu OT yucIa.

HaxoxxneHue uncna 1no 3HadyeHUIo ero Jpoou. IlpaBuiibHble U HENMpPaBUIIbHBIE JIPOOH.
CMmenianHble 4yncna.

CpaBHeHue OOBIKHOBEHHBIX IpoOel U CMEIIaHHbIX uucell. ApupMeTHuecKkue AeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU ¥ CMEIIAHHBIMU YHCIIAMHU.

Hecatuunble qpodu. CpaBHEHHE U OKPYIJIEHHE AECATHUYHBIX ApoOei. Apupmernueckue
JIEUCTBUS C AecATUYHBIMU JpoOsmu. Ilpuxkuaku pesynbratoB BbluMcieHui. IlpencraBnenue
JECATUYHON JpoOu B BHJE OOBIKHOBEHHOM JIpoOM U OOBIKHOBEHHOW B BHJE JECATUYHOM.
beckoneunble nepuoanUecKue IecsiTUUHbIE ApoOu. JlecsTuuHoe npuOinkeHne 0ObIKHOBEHHON
JIpoowu.

OtHowenune. IIpoueHTHoe oOTHOLIEHWE ABYX uyucen. JleneHue uyucia B JaHHOM
OTHOLIEeHUH. Macmitab.

[Iponopuus. OcHoBHOE cBolcTBO nponopuu. IIpsmas n odpaTtHas nponopLUUOHAIBHBIE
3aBHCHUMOCTH.

[IpouenTsl. HaxoxeHne mpoueHToB oT yucia. HaxoxaeHne 4ucia 1o ero npoueHTam.

Pemienue TekcToBBIX 3aa4 apu(PMETUUECKMMH CIIOCO0AMH.

PanuoHaabHbBIE YHCIA

[TonoxuTtenbHbIe, OTpHUIIATENbHBIC YKca U 9UCIIo 0.

[IpoTuBononoxusie yncia. Moaymnb yucia.

Henpie  umcma. Pammonanmeubie  uncna.  CpaBHEHHME — pallMOHAIBHBIX  YHKCET.
ApudmeTndeckne ASHCTBUS C pallMOHANBLHBIMU 4KciIamMu. CBOWCTBA CIIOKEHUS U YMHOKEHUS
paHI/IOHaHI)HBIX YUCCII.

Koopaunarnas npsimasi. KoopauHaTHas ia0CKOCTb.

Beauunnbl. 3aBHCMMOCTH MekK1Y BeJIMYNHAMH

EnuHune! AvHbL, o10maam, o0beMa, MacChl, BpeMEHH, CKOPOCTH.

ITpumeps! 3aBucUMoOCTe Mexay BenuuuHamu. IIpencraBieHue 3aBHUCHMOCTEH B BHIE
dbopMmyi. Beruucnenus rno gpopmyinam.

YucnosBbie 1 OyKBeHHbIE BbIPasKeHHs. Y PaBHEHHSA

UucnoBble BBIpAKEHUS. 3HAYEHUE YMCIOBOTO BbIpakeHUs. llopsaok aeicTBuil B
YUCJIOBBIX BBIp@KEHUSX. bykBeHHBIC BhIpakeHHs. Packpeitrie ckoOok. [TomoOHbIe crnaraemsie,
MpUBEICHNE TTOIOOHBIX ciaraeMbix. DOpMyIIbL.

VpaBuenus. Kopenb ypaBHeHUs1. OCHOBHBIE CBOWMCTBA ypaBHEHHUH. PellleHre TEKCTOBBIX
3a71a4 C MOMOILBIO YPaBHEHUH.

DJIEeMEeHTBI CTATHCTHKH, BepoATHOCTH. KoMOMHaTOpHBIE 3a1a4H

[IpencraBneHue AJaHHBIX B BUJE TaOJIUI], KPYTOBBIX U CTOJIOUATHIX JHAarpaMm, rpaukoB.

Cpennee apudpmernyeckoe. CpegHee 3HaUYCHNUE BETUINHBI.

CayuaiiHoe coObITHE. JJocTOBEepHOE M HEBO3MOXKHOE COOBITHSA. BEposATHOCTH cirydaiftHOTO
coObITHsl. Pemenrie KOMOMHATOPHBIX 33/1a4.
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I'eomerpuueckue ¢purypsl. U3mepeHus reoMeTpu4ecKUX BeJTHYUH

Otpesok. [Toctpoenue orpeska. [InuHa orpeska, JomaHoi. M3MepeHue AIUHBI OTpe3Ka,
MOCTPOEHUE OTpe3Ka 3aAaHHOM JuIHHBL. [lepumerp MHoroyrosnbHuka. [Inockocts. [Ipsmas. Jlyyd.

VYroiu. Bunsl yrinos. I'pagycnas Mepa yria. Mi3smepeHue U NoCTpOCHUE YIIOB C IIOMOIIBIO
TPaHCIIOPTHPA.

[Ipsmoyronsauk. Kanpar. TpeyronpHuk. Buasl TpeyroabHUKOB. OKpYKHOCTb U KpYT.
Jnuna okpyxHocTu. Yucno 7.

PaBenctBo ¢Quryp. Ilonstue u cBoiictBa miomanu. [liomans npsMOyroibHHKA |
kBazpara. [Tnomane kpyra. Ocb ciMMETpHUH QUTYpPHI.

Harnsinaele  mpenctaBieHuss O  IPOCTPAHCTBEHHBIX — (UTypax: MPSMOYTOJIBHBIN
napajuienenunen, KyO0, nupamuia, UOWIMHIAP, KOHyc, map, cdepa. [Ipumepsl pa3BepTok
MHOTOTPAaHHHUKOB, LWJIMHJpPA, KoHyca. [lonsaTue m cBoiictBa oobeMa. OOBEM MPSIMOYTOIBHOTO
napajuiesienumnena u Kyoa.

B3aumHoepacnonoxeH1e 1By XIpsMBbIX. [lepnieHIuKyIsIpHBIETIPSMBIE.
[TapannenpHbplenpsMBbIE.

OceBas 1 LIEHTpaJIbHAs CHMMETPHUH.

MarteMaTHKa B HCTOPUIECCKOM pasBUTHH

Pumckas cucrema cuncnenus. [lozunimonnsie cucteMsl cuncienusa. O6o3nauenue nudp B
Hpesueit Pycu. Crapunnbie Mephl JJIMHBL. BBefieHne MeTpa Kak eIMHULIBI JUIMHBL. MeTpuueckast
cuctema mep B Poccun, B EBpone. Mcropus GpopmupoBanus MaTeMaTHuECKUX CUMBOJIOB. J{poOu
B BaBunone, Erunrte, Pume, na Pycu. OTkpbiTHE ACCATHYHBIX apoOeil. Mup mpocThIX YHCel.
3onotoe ceuenue. Yucino Hynb. [losBieHNE OTpULIATEIBHBIX YHCEIL.

Anzebpa
Aaredpanyeckne BbIpaKeHHs

BykBeHHBIEBBIpa)KEeHUS (BBIPAXKEHUS C IEpEMEHHBIMHU). YucnoBoe 3HaueHne OYKBEHHOTO
BbIpaxkeHHs. JlomycTUMble 3HAUY€HUs NMEPEMEHHBIX, BXOASIIUX B alreOpandeckue BbIPAKEHUS.
[ToncraHoBka BbIpRXKEHUH BMECTO IEpPEeMEHHBIX. PaBeHCTBO OyKBEHHBIX BBIPAKECHMH.
ToxaecTBo, 10Ka3aTeabCTBO TOXAeCTB. [IpeoOpazoBanue BbIpaKeHUH.

CpolicTBa cTemeHeld ¢ LenbIM nokazareneM. MHorouneHsl. CokeHUE, BBIYMTAHHUE,
YMHOXEHHE MHOTrowieHOB. DOpMyINbl COKpAIIEHHOI'O YMHOXKEHMS: KBaJpaT CYMMbI KBajapar
PasHOCTH, Ky6 cymmbl u KyO paznocmu. PopMmyia pasHOCTU KBaAPaTOB, hopMyibl CYMMblL KYOO8
u pasHocmu Ky6o6. Pa3znoxkeHne MHOroujeHa Ha MHOXHUTEIU. KBajpaTHBIM TpexulieH.
Bvidenenue nonnozo xeaopama 6 keaopamnom mpexunene. Teopema Buera. Pasnoxxenue
KBaJPAaTHOIO TPEXWICHA Ha JIMHEWHBIE MHOXXHUTEIW. MHOro4JieHbl ¢ OJHOM IIEPEMEHHOM.
Crenenp MHOrousneHa. Kopenb MHOTro4JIEHa.

Anrebpandeckas n1po0b. Cokpamienue apodeit. JlelcTBus ¢ anredpandecKuMu ApoosiMu.

ParmonanbHble BeIpaKeHUS U MX MpeoOpazoBaHus. CBOMCTBA KBaJAPaTHBIX KOPHEH M MX
MPUMEHEHNE B BEIUNTAHUSX.

YpaBHeHHs U HEPABEHCTBA

VYpaBHenue c¢ onxHoil nepemeHHOM. Kopenp ypaBHeHus. JIuHeiiHoe ypaBHEHHE.
KBanpatHoe ypaBHeHue, ¢popMysia KOpHEH KBaJpaTHOTO ypaBHEHHA. PelleHne panuoHaIbHBIX
ypaBHeHul. [IpuMepsl pelieHuss ypaBHEHUN BBICIIUX CTEIIEHEH: METObl 3aMEHbI IIEPEMEHHOM,
pa3I0KEeHUE HA MHOKHTEIH.
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VYpaBHeHHE C IBYMs IEPEMEHHBIMM; pelleHue cucreMmbl. CucreMa ABYX JIMHEHHBIX
YPaBHEHMH C JBYMs NEPEMEHHBIMU; PELICHHE MOACTAaHOBKOM M alreOpandeckuM CIIOKEHHEM.
YpaBHEHHE C HECKOJIIBKUMU ITepeMeHHbIMU. [Ipumeps! pemenns HenuHeHsIx cucreM. [Ipumepst
pEILIEHUs] ypaBHEHUH B LIEJIBIX YHMCIIAX.

HepaseHnctBo ¢ onHOM nepeMeHHOU. Penienue HepaBeHcTBa. JIMHEHBIE HEPABEHCTBA C
OJIHOW TepeMeHHOW M MX cucTteMbl. KBaspaTHble HepaBeHcTBa. lIpumepwvl peuwienus OpoobHO-
PAYUOHANIbHBIX HEPABEHCE.

YucioBble HEPABEHCTBA M MX CBOWCTBA. J[oKa3amenbcmeo Yucioswvix u ancebpauieckux
HepaseHcms.

Ilepexox oT cinoBecHOW (OPMYJIMPOBKM COOTHOILIEHHH MEXAYy BEIMYMHAMHM K
anreOpanyeckoil. Pemenne TeKCTOBBIX 3a/1a4 anredpanyecKuM CrocoOoM.

YucyioBbie nmocj1e10BaTeJIbHOCTH

[lonstue mnocnenoBarenbHOCTH. ApupMETHYECKas M TeOMETpHUYecKass MPOTrPEeCcCHH.
®opmynbl 001Iero YjaeHa apuPMEeTHYECKOl U TeOMETPHUECKON MPOrpeccuid, CyMMBbI MEPBBIX
HECKOJIbKUX WICHOB apu(hMETHICCKON U TEOMETPUICCKOM MPOTPECCHH.

Cno>xHbI€ ITPOLICHTBI.

Yucnosbie pyHKumMu

[Monstue ¢ynkuuu. Obnacts ompenenenus (GpyHkuuu. CrnocoObl 3amaHus (YHKIIHH.
I'paduk pysaknmm, Bo3pacTaHue U yObiBaHHE (PYHKIMH, HAUOOJbIICe U HAMMCHbBIIICS 3HAYCHUS
byHKIMY, HyTU QYHKIUU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB QyHKIUH.

OyHKIUH, ONUCHIBAIOIINE NPIMYIO M O0OpaTHYIO MPOIMOPIHOHAIBHYIO 3aBUCHMOCTH, WX
rpaduxu. Jlunedinas ¢yHKusA, ee TpaduK, TEOMETPUYECKUH CMBICT KOX(P(UIIMEHTOB.
['unep6ona. KBagparnunas ¢pynkuus, ee rpapuk, napadona. KoopanHaTel BepmIMHbI mapadoibl,
ocb cummeTpuu. CmenenHvle YHKYUU ¢ HAMYPALbHLIM nokazamenem, ux epaguxu. I'papuku
GyHKIMI: KOpeHb KBaJpaTHBIA, KOpeHb KyOmdeckuii, Monaynb. lMcmonbp3zoBanue rpaduxos
GyHKIMH 1715 peleHns] ypaBHEHU U CUCTEM.

[Ipumeps! rpaduyuecKkux 3aBUCUMOCTEHN, OTpaXkarolMX peaibHbIe MPOIECChl: KojebaHue,
MOKA3aTeNbHBIN POCT; YUCI08ble PYHKYUU, ONUCHIBAIOWUE MU NPOYECCHI.

[TapannenpHblil nepeHoc rpaduka BIOJIb OCEH KOOPIAUHAT U CUMMEmMPUsi OMHOCUMENbHO
ocel.

Koopaunarsi

N300paxeHne yncesn TouKaMu KOOPAUHATHON MpsiMoi. ['eomeTpruyeckuii cCMbICT MOTYJIS
yycia. YucnoBble NPOMEKYTKH: HMHTEPBAN, OTPE30K, Jyd. Dopmyra paccmosHusi Mencoy
MOYKAMU KOOPOUHAMHOU NPAMOIL.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH; KOOpAMHATHI TOYKH. KoopawHaTel cepeauHbl
orpe3ka. DopMyiia pacCTOSAHUS MEXKAY JIBYMs TOYKaMHU IUIOCKOCTH. YPaBHEHHUE IPAMOH,
yraoBoi KO3 PUIIMEHT NpSIMOH, YCIOBUE MapaljeIbHOCTH MPSIMBIX. Y paBHEHHE OKPYKHOCTH C
LIEHTPOM B HayaJle KOOPIUHAT U & 110001 3a0aHHOU MOUKe.

I'padnueckas uHTeprnperanusi ypaBHEHHH C JABYMS IMEPEMEHHBIMU M HUX CHCTEM,
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU U UX CUCTEM.

TI'eomempus
IIpocreiimme reomerpu4yeckne purypnl

Touka, npsmas. Otpe3ok, nyd. Yron. Buael yrimoB. CMeXHbBIE U BEPTHKAJIBHBIE YIJIBL.
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buccekrpuca yria.

[Tepecekaronuecs u mapaimienbHble npsimblie. [leprnienaukymnspHbie npsimbie. [IpusHaku
napajuieIbHOCTH TpsiMbIX. CBOMCTBA MapauieNbHbIX NpsAMbIX. [leprieHIuKyIsp U HaKJIOHHASA K
MIPSIMOM.

MHOroyroJibHUKHu

Tpeyronasuuku. Bunel TpeyroasHukoB. Menuana, 6uccekTpuca, BbICOTA, CPEAHSIS JTUHUSA
TpeyroiabHuKa. [Ipu3Haku paBeHCTBa TpEyrojJpHUKOB. CBOICTBA U IPU3HAKU PAaBHOOEIPEHHOIO
TpeyroiabHuka. CepelMHHBIN NepneHauKyisp orpe3ka. Cymma yriioB TpeyrosibHHKa. BHemHue
yrisl TpeyroiabHuka. HepaBeHcTBO TpeyronbHuKa. COOTHOIIEHHS MEXAY CTOPOHAMHU U YIilaMu
TpeyroyibpHuKa. Teopema [Tudaropa.

[TonoGubie TpeyronpHUKHU. llpu3Haku momoOusi TpeyrodbHUKOB. Touku mepecedeHus
MenuaH, OMCCEKTPUC, BBICOT TPEYroJbHHKA, CEPEJUHHBIX IEPIEHAUKYIIPOB  CTOPOH
TpeyroibHuka. CBoHcTBO OuccekTpuchl TpeyroibHuka. Teopema ®aneca. Merpuueckue
COOTHOLLIEHUS B MIPSAMOYTOJIBHOM TpeyrojbpHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OCTPOTO
yria MnpsiMOYroJIbHOrO TpeyroyibHuka u yrioB oT 0 no 180. @opmyibl, CBS3bIBAIOLINE CUHYC,
KOCHUHYC, TAaHI€HC, KOTAHI'€HC OJHOIO M TOr0 K€ yria. PemieHue TpeyroinbHUKOB. Teopema
CHUHYCOB M TEOpPEMa KOCUHYCOB.

Yerbipéxyronpuuku. [lapamnenorpamm. CBOHCTBA M IPU3HAKU Iapajljiesiorpamma.
[TpsitmoyronbHUK, poMO, KBajpar, UX cBoicTBa U npusHaku. Tpanenus. CpeaHss JUHUS Tpare-
NN U €€ CBOMCTBA.

MHuoroyroinbHuky.  Boeimykiible  MHOroyroiapHuku. CyMMa — YIJIOB  BBIIYKJIOTO
MHOTIOYrojbHUKa. [ IpaBuibHBIE MHOTOYTOJIBHUKH.

Oxpy:kHOCTH U KpYT. ['eoMeTpryecKkue mocTpoeHns

OKpy>KHOCTb U KpYyr. ODJIEMEHTBl OKPYXXHOCTH M Kpyra. LleHTpasJbHbIE M BIIHCaHHBIE
yribl. KacarenbHass K OKpPY:KHOCTM M €€ CBOMCTBA. B3anMHOE pacrnojoXeHue NpsMOu U
OKpyxHOocTU. OTnIMCaHHas U BIIMCAHHAs OKPYXHOCTU TPEYrOJIbHUKA. BIMcaHHbIE U ONMCAHHBIE
YEeTBIPEXYTOJIBHUKH, UX CBOMCTBA U MPU3HAKK. BIMCaHHBIE U ONIMCAHHBIE MHOTOYT'OJIbHUKHU.

I'eomerpuueckoe mecro Touek (I'MT). CepenuHHbI NepHeHIUKYASp OTpe3ka u
6uccexrpuca yria kak [MT.

I'eomeTpruueckue MOCTPOCHMSI LUPKYlIeM U JUHEWKOW. OCHOBHBIE 3aJaud  Ha
IIOCTPOEHHUE: MTOCTPOCHUE YIJIA, PABHOTO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOTO NMEPNEHANKYIIIpa
JAHHOTO  OTpE3Ka, IOCTPOCHHE IPSAMOM, IMPOXONAINEH Yepe3 JaHHYH TOYKYy H
NEePIEeHIUKYIIPHON JaHHOW NpPAMOM, MOCTpPOEHHE OHCCEeKTpuchl JaHHOro yria. Iloctpoenue
TPEYroJIbHUKA 110 3aJaHHbIM di1eMeHTaM. Merog I'MT B 3amauax Ha OCTpOCHHE.

I/I3MepeHne reOMETPUICCKUX BCJIHYNH

Jnuna otpe3ka. PaccrosHre Mexay 1ByMs TOUYKaMu. PaccTosiHMe OT TOYKU JI0 MPSMOM.
PaCCTOSIHI/Ie Me>1<)1y Hapa.]'IJ'IeJ'H)HI)IMI/I HpSIMI)IMI/I.

[lepuMeTp MHOTOYTOJIBHUKA.

JlnvHa OKpyXHOCTH. J[TMHA 1yTH OKPYKHOCTH.

I'panycnas mepa yria. BennunHa BrcaHHOTO yria.

[TonsTus Tomaan MHOTOyTOJbHUKA. PaBHOBenmukue (urypsl. HaxoxaeHue momann
KBaJpara, NpsIMOYroJIbHUKA, apaljIeiorpaMma, TPEeyrobHUKA, Tpaneuu.

[Tonstue mnomaau kpyra. [Tnomans cexkropa. OTHOIEHNE TUIOMAAEH TTOT0OHBIX UTYP.
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JlexkapToBble KOOPAUHATHI HA MJIOCKOCTH

dopMyna paccCTOSTHUS MEXAy IByMs ToukaMu. KoOOpIuMHAThl CepeauHbl OTpe3Ka.
VYpaBuenue Gpurypbl. YpaBHEHUSI OKPYKHOCTH U TIPSIMOM. YTJI0BOM KOA(DPHUITUEHT TIPSIMOIA.

BekTopsl

Ilonartue BexkTopa. Moaynp (mMHa) BekTopa. PaBHble BekTOphl. KosumHeapHble
BeKkTOpbl. KoopaunaTe!l BekTopa. Cll0’K€HHE M BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. CkaiasipHOe Ipou3BeieHue BEeKTOpoB. KocuHyc yria Mexay 1ByMsl BEKTOpaMHu.

I'eomeTpuueckue npeodpazoBaHus

[Tonatue o mpeobOpazoBanuu Qurypsl. [BrwkeHue ¢urypsl. Buabl IBUKEHUA(DUTYDHIL:
napajielIbHbI NEPEeHOC, OceBasi CUMMETpPHUs, LIEHTpaJIbHAsi CUMMETpHs, MOBOpoT. PaBHbIe (u-
rypsl. I'omorerus. [logobue puryp.

DJIeMeHTBhI JIOTUKHU

Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jl0Ka3aTeabcTBO OT MPOTUBHOTO.
Teopema, obpatHas nanHoi. HeoOxonumoe M JocTaTodyHOE YCIOBHA. YTNOTpebiieHHe Joruye-
CKUX CBSI30KeCU..., MO ..., M020a U MOAbKO Mo20d.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

N3 ucropun reomerpum, «Hauvanma» EBximpma. Mcropus maroro mocrynara EBkimpna.
Tpuronomerpuss — Hayka 00 H3MEpeHUM TpeyroiabHUKOB. [locTpoeHue mnpaBUIBHBIX

MHOTOYTOJIbHUKOB. Kak 3apoannacek uies KOopauHaT.
H.U. JIo6auesckuil. JI. Ditnep. Panec. [Tudarop.

I1l. Temarnueckoe nIaHMPOBaHHeE.

5 Knacc (mamemamura)

Koua — Bo wacoB | Kou — Bo yacos
Ne Tema
(I BapuaHT) (11 BapuanT)

1 Harypanbnsle uncna. 20 23
9 CnoxeHre U BBIYUTAaHHE HATYPaIbHBIX 33 38

YUCEI.
3 YMHOXKEHHE U JICIEHUE HATYPaTbHBIX 37 45

qHcell.
4 OOBIKHOBEHHBIC IPOOH. 18 20
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5 JlecsTuunbie qpoOH. 48 55
5 [ToBTOpEHME M cUcTeMaTH3aIUs YI€OHOTO 14 23
MaTepuana.
Hroro: 170 204
6 Knacc (mamemamuxa)
Koa — Bo yacoB | Koa — Bo yacoB
Ne Tema
(I BapuanT) (11 BapuanT)
1 JlenuMocCTh HaTypaIbHBIX YHCEN. 16 22
2 OOBIKHOBEHHBIE JPOOH. 37 47
3 OTHOIIEHUS ¥ MPOIIOPIIHH. 27 35
4 PammonansHEIE yncia U JeHCTBUS HaJl HUMHU. 69 81
5 [ToBTOpEeHME U CUCTEMATH3AIIHSI YICOHOTO 91 19
MaTepuana.
Hroro: 170 204
7 Knacc (anzebpa)
Koxa — Bo yacoB | Koa — Bo yacoB
No Tema
(I BapuanT) (11 BapuanT)

1 JIuneliHOE ypaBHEHHE C OHOW ITEPEMEHHOM. 15 17
2 [enble BeIpakeHUS. 52 68




3 OyHKIUH. 12 18
4 CucTeMbl IMHEHHBIX YPaBHEHUH C ABYMS 17 21
MIEPEMEHHBIMH.
5 [ToBTOpEHME U CUCTEMATH3AIHS YIEOHOTO 6 12
Marepuaa.
Hroro: 102 136
8 knacc (anzeopa)
Kou - Bo yacos | Ko — Bo yacoB
Ne Tema
(I BapuanT) (11 BapuanT)
1 PanroHanbHbIC BBIpAXKEHUS. 42 55
2 KBanpatHusie kopHH. JleliCTBUTENbHbIEC YHCTIA. 26 30
3 KBanpaTHble ypaBHEHUS. 24 36
4 [ToBTOpEeHME U CUCTEMATH3AIIHS YICOHOTO 10 15
Marepuaa.
Hroro: 102 136
9 knacc (anzeopa)
Kou — Bo yacos | Ko — Bo yacoB
No Tema
(I BapuanT) (11 BapuanT)
1 Hepagencraa. 19 25
2 KBanparuunas ¢pyHKIus. 36 44




3 DNeMEHTHI IPUKIIATHOW MAaTEMAaTHKH. 19 26
4 YucII0BBIE ITOCIEN0BATEIBHOCTH. 19 23
5 [ToBTOpEHME 1 cucTeMaTu3anus y4eOHOro 9 18
Mmarepuaa.
Uroro: 102 136
7 Knacc (ceomempus)
Kox — Bo yacos
Ne Tema
1 [Tpocreiimue reomeTpuyeckre GUIrypsl ¥ UX CBOICTBA. 15
2 TpeyronbHUKY. 18
3 [TapamnensHele npsmbie. CymMma yIiloB TPEYTOJIbHUKA. 15
4 OKpy’KHOCTb U KpyT. [ eomeTpuueckue nocTpoeHusl. 15
5 [ToBTOpeHue u cucremMaTru3anus yaeOHOro MaTepuaa. 5
Hroro: 68
8 knacc (zeomempus)
Ko — Bo yacoB
Ne Tema
1 YeThIpexyroabHUKN. 26

26



2 [Tomobue TpeyroIbHUKOB. 12
3 Pemenne mpsMOyTroJIbHBIX TPEYTOJIbHUKOB. 15
4 MHoroyronpHuku. [nomans MHOrOyroJbHHKA. 11
5 [ToBTOpEeHue u cuctemMaru3anus yueOHOTo MaTepHuaa. 4
Uroro: 68

9 knacc (ceomempus)

e Tema Kox — Bo yacos
1 Pemennie TpeyroiabHUKOB. 17
2 [TpaBHIIBHBIE MHOTOYTOJIBHUKH. 9
3 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH. 11
4 BekTtopsl. 12
5 ['eomeTpuueckue nmpeodpa3zoBaHusl. 11
6 [ToBTOpEHME U cUcTeMaTH3aIus y9eOHOTO MaTepHraa. 8

Hroro: 68
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