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BBenenue

PabGouass mporpamma mo ydeOHOMY mpeamery «MaremaTtuka» paszpadomana 6
COOMEEeMCmMeuU ¢ HOPpMAMUBGHBIMU AKMAMU:

- Genepanbubiii 3aKk0H 0T 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoii
denepanum» (¢ MOCISAYIOMUMHA U3MEHEHUSIMU );

- Konnenmus pa3Butusi MaTeMaruueckoro oOpaszoBaHusi B Poccuiickoi
denepannu, yreepxkacHa pacrnopskenneM IIpasurenscrsa PO ot 24.12.2013 Ne 2506-p;

- mpuka3 MuHnncTepcTBa 00pa3oBaHusi u Hayku Poccuiickoit denepamuu ot
17.12.2010 Ne 1897 «OO6 yrBepxkaeHUU (DenepaibHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa OCHOBHOIO OOIIero oOpa3oBaHUs» (C TOCICIYIOITUMHU
WU3MEHEHUSIMU);

- [Ipuka3z MunucrepcTBa oopa3zoBanus U Hayku PO ot 31 mapra 2014 r. Ne253 «O06
YTBEPKICHUU MEPEUHs YYeOHUKOB, PEKOMEH1YEMBIX K HUCIOIb30BaHUIO MIPU PeaIU3alUN
UMEIOIINX TOCYAApPCTBEHHYIO aKKpPEAUTAIIUI0 00pa30BaTEIbHBIX MPOrpaMM Ha4daabHOTO
00I1ero, OCHOBHOI'O OOIIEro, CpeaHero oOIero oOpa3oBaHUs» (C MOCIEAYIOITUMHU
U3MEHEHUSIMU);

- Ilpumepnass ocHoBHas o0Opa3oBaTejbHas MpOrpaMma OCHOBHOTO OOIIETo
oOpa3zoBaHwus, 0JI00peHa  pelIeHueM benepanbHOTO y4eOHO-METOAMYECKOTO
oObeIMHEeHUS 110 001eMy oOpazoBaHuto (mpoTokon oT 08.04.2015 Ne 1/15);

- YMK no npenmery Marematuka (Maremaruka 5-6 Anredpa 7-9 I'eomerpus 7-
9):

1.) 2. Aareopa CoopHuk padounx nporpamm. 7—9 kjacchl :mmocodue st yaurtesei 001eodpa3oBar.
opranuzanwii / [coctaButens T. A. BypmucrpoBa]. — 2-e u3n., nom. — M. : IIpocBemienue, 2014 — 96
c. — ISBN 978-5-09-030653-9.

3. FeomeTpus. COopHHUK padouyux mporpamm. 7—9 kiaccsl :ocodue 11 yautenei oomeodpas3os.
opranuzanmii / [cocT.T. A. BypmucrtpoBa]. — 2-e uzn., nopad. — M. : [Ipocsemenne, 2014. — 95 ¢. —
ISBN 978-5-09-027195-0.Paboure mporpaMMbl OCHOBHOT'O 00TIIET0 00pa30BaHMsI 110 T€OMETPHHI
Y4eOHUKH:

1. MatemaTtuka. Apudpmeruka. l'eomeTpusda. S5 kiacc: yyeOHUK s
obmeoOpa3zoBarenbHblXx  yupexxaeHul. / E.A. bynumosuu, JI.B. Ky3nenosa, C.C.
MunaeBa u ap. — -M.: I[IpocBemenue, 2016.

2. MaTtemaTtuka. Apudpmeruka. leomerpusa. 6 kiaacc: yueOHUK s
obmeobpa3zoBarenbHbix  yupexkaeHuii. / E.A. bynumoswuu, JI.B. Ky3nemnosa, C.C.
MunaeBa u ap. — -M.: IIpocBemienue, 2016.

3. Aareopa. 7 kiaace/ I'.B. lopodees, C.b. CyBoposa, E.A. M.: [Ipocsemenne, 2016 1.

4. Aareopa. 8 kaacc / I'.B. Jlopodees, C.b. CyBopona u np. — M.: [IpocBemenue, 2016.

5. Aaredpa. 9 kaacc: yuebHuK 11 obmeobpasoBarenbubix yupexaenuit/I.B.JlopodeeB — M.:
[IpocBemenue, 2016.
6. JI.C.AranacsiH. I'eomeTpus.7-9 Kjiacchl: yueOHUK I 0011e00pa30BaTEIbHBIX YUpexKaAeHUH — M.:
IIpoceemenue, 2016

- Ilonoxenne o pabounx nporpaMmax y4eOHbIX NpPeIMETOB, KypcoB MOY
«Cpennsis mkosna Ne2y (nmpukaz MOY «Cpeansis mikona No2 Ne ot 31.08.2016 Ne249/1)

1. Iliianupyemble pe3yJbTaThl



1.1. JIuuHOCTHBIE Pe3yJbTAThI

- (dopMHpOBaHWE TPEIACTABICHUN O MaTeMaTHKEe KaK dYacTH OOIIEeUYEIIOBEYCCKOMN
KyJIbTYpbl, O 3HAYUMOCTH MaTeMaTUKU B Pa3BUTUU IMBWIM3AIMU U COBPEMEHHOTO
OOIIECTBA; pa3BUTHE JIOTMUECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpbl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY;

- (opMHupOBaHUE HHTEIUICKTYaJbHOW YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOJOJICHUIO MBICITUTEILHBIX CTEPEOTUIIOB, BBITCKAIONINX W3 OOBIICHHOTO OIBITA;
BOCIIUTAHUE KA4YeCTB JIMYHOCTH, OOECIEYMBAIOIINX COMHAIBHYI0 MOOWIBHOCTb,
CIIOCOOHOCTh TPUHUMATh CaMOCTOATENILHBIE pelieHus; (QopMupoBaHHUE KayecTB
MBIIIICHUS, HEOOXOMWMBIX JUIsl aJanTalldd B COBPEMEHHOM HWH(OPMAIIMOHHOM
OOIIIECTBE; pa3BUTHE WHTEpPeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTeMaTHYCCKHX
CIIOCOOHOCTEM;

- (popmupoBaHHE OTBETCTBEHHOI'O OTHOILIEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
OOydJammXCcs K CaMOpa3BUTHI0O W CaMOOOpa30BaHMIO HA OCHOBE MOTHBAIMU K
OOy4yeHUI0 M TO3HAHWIO, OCO3HAHHOMY BBIOOPY U TIOCTPOCHHMIO JalbHEUIIeH
WHMBUTyabHOM TpaeKTOpuu o0pa3oBaHus Ha 0aze OPUEHTHUPOBKHU B MUpeE npodeccuit u
npoecCHOHANBHBIX ~ NPEANOYTCHHH, ¢ yYE€TOM YCTOMYMBBIX ITO3HABATEILHBIX
WHTEPECOB, a TAaK’K€ Ha OCHOBE (DOPMHUPOBAHMS YBOKHUTEIHLHOTO OTHOIICHUS K TPYAY,
Pa3BUTHSI OIBITA YYACTHS B COI[UAIBHO 3HAUUMOM TPY/IE;

- (opMHUpOBaHHE IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOLIECTBEHHON MPAKTUKH;

- TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMUXCS K CAMOPA3BUTHIO M CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAIIMH K OOY4EHHUIO U MTO3HAHNIO; TOTOBHOCTh U CITOCOOHOCTh OCO3HAHHOMY
BBIOOPY M TOCTPOCHUIO JalbHEUINEH WHIWBUIYAIbHONW TpaeKTOpUU oOpa3oBaHUs Ha
0a3e OpUEHTUPOBKU B MUpE Mpodeccuil U mpodheccuoHATbHBIX MPEATIOYTEHUH, C YUETOM
YCTOWYHUBBIX ITO3HABATEILHBIX HHTEPECOB.

1.2.MetanpeaMeTHbIe pe3yabTAThI

[Tpr u3ydeHNN MaTeMaTUKH OOyYarolfecs YCOBEPIICHCTBYIOT MPUOOpPETEHHBIE Ha
NIEPBOM YpOBHE HaBBIKM paboThl ¢ MH(OpMaIei u nonoaHsaT ux. OHU CMOTYT paboTaTh
C TeKcTaMHu, HpeoOpa3oBbIBATh U HMHTEPIPETUPOBATH  COAEPXKAILYIOCS B HUX
uH(pOpMAIHIO, B TOM YHCIIE:
* CHCTEMaTH3UPOBaTh, COMOCTABIATH, aHATM3UPOBATh, 0000IIATh U MHTEPIPETHPOBATH
MH(OPMAIUIO, COAEPHKAILYIOCS B TOTOBBIX HH(POPMAILMOHHBIX 00bEKTAX;
* BBIICIATH TJIABHYI0O U HM30BITOUHYIO HWH(OPMAIMIO, BBIIOIHATH CMBICIOBOE
CBEpPTHIBAaHHE BBIJCICHHBIX (DaKTOB, MBICICH; MPEACTaBIATh WH(POPMALHUIO B CHKATOU
clloBecHOM (hopMe (B BUJIE TJIaHA UIIM TE3UCOB) U B HAIJIAIHO- CUMBOJIMUYECKOH (hopme (B
BU/JIE TA0JIUL, TpapUUECKUX CXEM U IHarpamm);
* 3aMOJIHATD U JIOTIOJIHATH TA0JIMIbI, CXEMBbI, 1HarPaMMbl, TEKCTHI.

B xone u3ydyeHus marTeMaTuku oOydaroluecsi MPUOOPETYT OMBIT MPOESKTHOU
JEATeIbHOCTA Kak 0co00il (opmbl ydeOHOU pabOoThl, CHOCOOCTBYIOIIEH BOCIUTAHUIO
CaMOCTOSATEIbHOCTH, MWHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIMICHWIO MOTHBALlUM U
2 PEKTUBHOCTH YICOHOM NEATEILHOCTH, B XOJE peau3allii HCXOJHOT0 3aMbICiia Ha
NPAaKTHYECKOM YpPOBHE OBJAJICIOT yYMEHHEM BBIOMPATh aJICKBAaTHHIE CTOSIIEH 3aaade

CpeacCTBa, MPUHUMATL PCIICHUA, B TOM YUCJIC U B CUTyallUAX HCOIPCACICHHOCTH. Onu
3



MOJIy4aT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKEe HECKOJIbKUX BapUaHTOB
perieHui, K MOMCKY HECTAHJAPTHBIX PEIICHUN, MOUCKY M OCYIIECTBICHHUIO HaubOosee
MPUEMIIEMOTO PEIICHUS.

PeryasituBubie YY /|

1. YMeHue caMOCTOSATENBbHO ONPEEHsITh eI 00y4eHUs, CTaBUThb U (HOPMYJIMPOBATH
HOBBIC 3a7aull B ydeO€ W TII03HABATEIILHOW JIEATENbHOCTH, pPa3BUBAaTh MOTHBBI H
MHTEPECHI CBOEH MO3HABATEIBLHON €SI TEIbHOCTH.

2. YMeHHE CcaMOCTOSITEIbHO IUIAHUPOBATh MYTH JOCTHXKEHUS IIee, B TOM YHCIIE
abTepHATUBHBIE, OCO3HAHHO BHIOMpaTh HanbOosee IG(HEKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX M TTO3HABATEILHBIX 3a/1a4.

3. YMeHue COOTHOCUTh CBOM JEHCTBUS C MUIAHUPYEMBIMU PE3YyJbTaTaMu, OCYILECTBISITh
KOHTPOJIb CBOEH JIEATEIIbHOCTH B TMPOLECCE IOCTUKEHHUS PE3yNbTaTa, ONPEAeATh
CHocoObl ACHCTBUI B paMKax MPEAsioKEHHBIX YCJIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh
CBOM JICUCTBHUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIIUEN.

4. YmeHue OICHUBATh MPABUILHOCTH BBHITIOJIHEHUS Y4YE€OHOW 3a7a4u, COOCTBEHHBIE
BO3MOKHOCTH €€ PEUICHUS.

5. Bnamenue oOCHOBaMM CaMOKOHTDOJS, CaMOOLICHKHM, NPHUHATHS PEIICHUU W
OCYILIECTBJIEHHUS] OCO3HAHHOI'O BBIOOpA B yU€OHOI M MO3HABATEIbHOM.

ITo3naBaresbHbIe YY ]|

6. YMeHue ompenensaTh MOHSATUS, CO3/laBaTh OOOOINEHUS, YCTaHABJIMBATH aHAJIOTHUU,
KJIacCU(UIIUPOBATh, CAMOCTOSTEIILHO BBIOMpPATh OCHOBAaHUS W KPUTEpUHU TS
KJIacCU(UKAIMKU, YCTaHABIMBATh MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE
paccyxjeHue, yMO3akiatoueHue (MHIYKTUBHOE, NEAYKTUBHOE, MO aHAJIIOTMH) W JIeNaTh
BBIBOJIBI.

7. YMeHue co3maBaTh, IPUMEHSATh U MPEOOPA30BHIBATH 3HAKHM W CHMBOJIBI, MOJEIU U
CXEMBI JIJIsl pelIeHUsI Y4eOHBIX U MO3HABATEIbHbBIX 3a]1a4.

8. CMBICIIOBOE UTCHHE: HAXOJUTh B TEKCTE TpeOyemyro nHGOpMaIINio (B COOTBETCTBHUH C
HEJIsIMH CBOEH JeATETLHOCTH); OPUEHTUPOBATHCS B COJIEPKAHUM TEKCTa, MOHUMATh
[EJIOCTHBIM CMBICIT TEKCTa, CTPYKTYPUPOBATH TEKCT;

9. ®opMupoBaHUE U PA3BUTHE SKOJOTMUYECKOTO MBIIUICHHS, YMEHUE NPUMEHATH €ro B
MO3HABATEIbHOM, KOMMYHHMKATHBHOM, COLIMAJILHOM TMpakTUKE U MpodeccuoHaIbHOM
OpPUEHTALINH.

10. Pa3zBuTre MOTUBALIMY K OBIAJEHUIO KYJIbTYpPOil aKTUBHOTO

WCIIOJIb30BAHUS CJIOBAPEN U IPYTUX MOUCKOBBIX CUCTEM.

KommyHnukaTuubie Y'Y /|

11. YMeHne opraHu30BBIBaTh Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIHHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; pabdoTaTh WHIAMBUIYaJbHO W B TPYIINE. HAXOAUTH OOIIee
pelieHue W paspeniaTh KOH(JIMKTBI HAa OCHOBE COIJIACOBaHUSI TMO3UIUM W ydeTa
UHTEPECOB; POPMYIUPOBAThH, APTYMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE.

12. YMeHHe OCO3HAaHHO MCIOJIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJayeci
KOMMYHHMKAIIUM 11 BBIp@XEHUST CBOMX YYBCTB, MBbICIEH U TOTpeOHOCTEH s
MJJAHUPOBAHUS W PErYJSLMU CBOEU JEATENbHOCTH; BJIAJCHUE YCTHOM M MHUCHMEHHOU
PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOU PEUbIO.

13. dopMupoBaHHE€ U pPa3BUTUE KOMIETEHTHOCTH B 00JacTH UCIOJIb30BAHUS
nH()OPMAITMOHHO-KOMM YHUKAIIMOHHBIX TexHosorui (nanee —MKT).



1.3. IlpeaMeTHBIE pe3yabTAThI

MaremaTnka 5-6 kiaaccel

BoinyckHUK HAy4YnTCH B 5-6 Kiaccax (111 HCNIOJIb30BAHUSA B

MOBCEIHEBHOM "KM3HU M 00ecevdeHNsl BO3MOKHOCTH YCIIEITHOr 0 PO 0JIKEHUs
o0pa3oBaHusi Ha 0a30BOM YPOBHE)

* OnepupoBarh Ha 0a30BOM ypoBHE4 MOHSATHUSAMHU: MHOMXECTBO, JJIEMEHT MHOXXECTBA,
MOJAMHOKECTBO, MPUHAIJICKHOCTH;

* 33]1aBaTh MHO>KECTBA MEPEYUCICHUEM UX JIEMEHTOB;

* HAXOJUTh MepeceueHne, 00bEANHECHNUE, TOJJMHOKECTBO B MPOCTEUIIINX CUTYAIIUSIX.

B noBcexHeBHOM :KM3HU M NIPU U3YUYEHUH JPYTUX MPEIMETOB:

* pacro3HaBaTh JIOTHUYECKA HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMHM: HATypaJbHOE YHUCIO, LIEJI0e YHUCIIO,
OOBIKHOBEHHAas ApoOb, AecsITUUHAs APOOb, CMEIIAHHOE YUCIIO, PALIMOHAIEHOE YUCIIO;

* UCIIOJIb30BaTh CBOMCTBA YMCENI U MPABWJIA JCWCTBUN C pallMOHAJIbLHBIMU YUCIAMU MPU
BBITIOJIHCHU Y BBIYUCIICHUN;

* HCIOJIb30BATh MPU3HAKU JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUU BBIYUCICHUN U
PELIEHNH HECIIOKHBIX 3a7a4;

* BBIMOJIHATH OKPYIJICHUE PAlMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPaBUJIaAMU;

* CPaBHUBATH PAllMOHAJIBHBIEC YHCIIA.

B noBcegHEeBHOM KM3HM U NPU U3YYeHHUH APYTUX NMPEAMETOB: OLICHUBATH PE3YJIbTAThI
BBIYUCJICHUN TIpU PEUICHUM TPAKTUUYECKUX 3a7ad; BBIMOJHITh CpaBHEHHWE 4YHUCET B
pEabHBIX CUTYalUsAX; COCTABJIATh YMCIIOBBIE BBIPAKECHUS MPU PEIICHUH MPAKTUYECKUX
3a7a4 ¥ 33714 U3 APYrux y4eOHBIX MPEIMETOB.

CraTrucruka 4 TeopHus BEPOSITHOCTEH

* [IpeacraBnsaTh m1aHHBIC B BUJIE TAOJUII, JUATPAMM,

* yUTaTh UH(OpPMAIIUIO, IPEACTABICHHYIO B BUE TaOJIUIIbI, TUarpaMMBbl.

TexkcTOBBIE 3a1a4YH

* Pemath HECIOXKHBIC CIOKETHBIE 3aJa4ll pPa3HBIX TUIIOB Ha BCE apU(PMETHUIECKUE
JICUCTBUS;

* CTPOUTH MOJIEJIb YCJIOBUS 3a71auM (B BUJIE€ TAOJIUIIbI, CXEMbl, PUCYHKA), B KOTOPOU JaHbI
3HAUYEHMS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C IIEIbI0 TOUCKA PEIICHUS 3a/1a4H;

* OCYIIECTBJIATH CIIOCOO MOMCKA pelIeHUs 3a7a4l, B KOTOPOM PaCCyX ICHUE CTPOUTCS OT
YCIIOBUSA K TPEOOBaHUIO WM OT TPEOOBaHUA K YCIOBHIO;

* COCTaBJIATH IUIAH PEIICHUS 33]a4H;

* BBIJICJIATH 3TAIbl PELICHUS 33]a4H;

* UHTEPHPETUPOBATHh BHIUUCIUTEIbHBIC PE3YIbTATHI B 3aJa4e, UCCIEA0BATh MOJYy4eHHOE
pElIeHUE 3a/1a4u;

* 3HATh pa3jNuHhe CKOPOCTEH OOBEKTa B CTOSYEH BOJE, MPOTHB TEYEHUS U MO TEUEHUIO
peKu;

* pelath 3aa4i Ha HaXO0XKJICHHUE YaCTH YKCIIa U YUCTa 10 €r0 4acTH;

* peliaTth 3a7a4 pa3HbIX TUMOB (Ha paboTy, HA MOKYIKH, HA JIBUYKEHHUE), CBA3BIBAIOIINX
TPHU BEJTUYUHBI, BBIACISATH 3T BEJIMYMHBI U OTHOLIEHUSI MKy HUMU;



* HaXOAWUTh IPOLEHT OT YHUCIA, YHUCIO IO MPOLEHTY OT HETO0, HaXOAUTh IPOLIEHTHOE
OTHOILIEHHUE JIBYX YUCEJ, HAXOANUTh NPOLEHTHOE CHU)KEHUE WJI IIPOLIEHTHOE IOBBILICHUE
BEJIMYMHBL;

* pelaTh HECJIOXKHBIE JIOTUYECKUE 314U METOAOM PACCYKIACHUM.

B noBcegHeBHOM KM3HM U NPU U3YYEHHUH APYTUX MPEIMETOB: BBIJIBUTATh THIIOTE3BI O
BO3MO’KHBIX MPEJEIbHBIX 3HAYEHUSIX NCKOMBIX BEJIMUMH B 33Jaue (AeaTh MPUKUJIKY)
Harnasignasi reomerpust

I'eomerpuueckue purypbi

* OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHIMU: (PUTypa, TOUKA, OTPE3OK, MpsimMasi, Jyd,
JIOMaHasi, yrojl, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, MPAMOYTOJbHUK U
KBaJIpaT, OKPYKHOCTb U KPYT, MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo, map. M3o0paxats
u3ydaeMble (PUTyphl OT PYKH U C TIOMOILBIO TUHEHKHU U IIUPKYJIS.

B noBcexHEeBHOM KU3HU U NPH M3YYECHUH APYIrHX NMPeIMeTOB. pellaTh NPAKTHYECKUE
3a71a4ui ¢ IPUMEHEHUEM IPOCTEUIITNX CBOMCTB (PUTYD.

N3mepennst M BHIYUCTICHUA

* BBINOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOLIBI0O HHCTPYMEHTOB
JUISL U3MEPEHUH JUIVH U YTJIOB;

* BBIYUCIIATH IJIOIIAN IPSMOYTOJIbHUKOB.

B noBcegHeBHOM KU3HU M IIPH U3YYEHHHU APYIHX MPEAMETOB: BBIUNCIATH PACCTOSHHUS
Ha MECTHOCTM B CTAHJAPTHBIX CUTyalUsX, IUIOIIAAU NPAMOYTOJIbHUKOB; BBIIIOIHATH
IPOCTEUIINE TMOCTPOCHUSI U M3MEPEHUsT Ha MECTHOCTH, HEOOXOJUMBbIE B pealbHOU
JKU3HU.

HcTopust MaTeMaTuKu

* OIKCHIBATH OTHEJIBbHBIC BBINAKOLIMECS PE3YJIbTAThbl, ITOJYYEHHBIE B XOJIE Pa3BUTHS
MaTeMaTUKHU KaK HAyKU;

* 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBA3U C OTEYECTBEHHOU U
BCEMUPHOW UCTOPUEM.

BhINyCKHHMK IMOJYYHUT BO3MOKHOCTH HAYYUThCH B 5-6 Kiiaccax (auis

obecrieyeHUs BO3MOKHOCTH YCIIEIIHOT O MPO0/IzKeHUs1 00pa30BaHUS HA

0a30BOM H Yrj1y0JI€eHHOM YPOBHSX)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATUYeCKOM JIOTHKH

* Onepuposamv5 NOHAMUAMU. MHOIHCECMBO, XAPAKMEPUCMUKU MHONCECMBA, dJleMeHm
MHOJICeCmea, nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCeCmEo, HNOOMHOMCECMEBO,
NPUHAOTIEHCHOCHD,

* onpeoensims NPUHAOJIEHCHOCHb INEMEHMA MHOMCECMBY, 00beOUHEeHUI0 U nepecedeHuro
MHOJICECM8,; 3a0a8aMmb MHONCECMBO C NOMOWIO NEPEUUCTIEHUSL ITIEMEHMOB, CILOBECHO20
ONUCAHUAL.

B mnoBcenHeBHOM KM3HH W NPH H3YYEeHUM JAPYIrUX I[PeIMETOB: pPACHO3HABAND
Jl02UYeCKU HeKOPPEKMHble 8bICKA3bIBAHUSL, CMPOUMb YENOUKU YMO3AKIIOUEeHUL HAd OCHO8e
UCNOIL30BAHUS NPABUIL TOSUKU.

Yucna

» Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECMBO HAMYPAIbHbIX YUCE,
yenoe YUucio, MHOMCECMBO YeablX Hucel, 0ObIKHOBeHHAss O0pobb, Odecamuunas Opoow,



CMEWaHHoe YUCNO, PAYUOHATbHOE YUCIO, MHOJICECMBO DPAYUOHAILHBIX — Hucel,
eeomempuieckas uHmepnpemayus HamypaibHsiX, YervlxX, PAYUOHANbHbIX,

* HOHUMAMb U 0OBACHAMb CMBIC] NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

* BBLINOJIHAMb BLIYUCIEHUsL, 8 MOM YUCIE C UCNOJb30BAHUEM NPUEMOB DAYUOHATbHBIX
8bIYUCTEHULL, 000CHOBbIBAMb ANOPUMMbL 8bINOJHEHUSL OeUCMBUL,

* ucnoavzoeamv npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
npouU3Be0eHUs Yucesl Npu GbINOJHEHUU BbIYUCTEHUL U peueHuu 3a0ay, 000CHO8bI8AMDb
NPUHAKU OeNUMOCTIU,

* 8LINOIHAMb OKPY2NeHUe PAYUOHATLHBIX YUCEN C 3a0AHHOU MOYHOCMbIO;

* YNOpA0OYUBAMb YUCLA, 3ANUCAHHBLE 8 BUOE 0ObIKHOBEHHBIX U 0eCAMUUHBIX Opobell;

* naxooums HO/[ u HOK uucen u ucnoiw3o6amo ux npu pewieHuu 3a0d, .

* onepuposamv NOHAMUEM MOOYIb YUCLA, 2e0MEMPUYECKAs UHMepnpemayus mMooyJis
yuca.

B noeceonesnoit scusnu u npu usyueHuu Opyux npeomemos: npumeHsmov npasuid
NPUOTIUINCEHHBIX GbIYUCTEHUL NPU peueHUU NPAKMUYecKUx 3a0ay U peuweHuu 3a0ay
Opyeux y4eOHuIX NpeoMemos, GblNOJHAMb CPAGHEHUE pe3VIbMAmo8 GblYUCIeHUN Npu
peuileHuu

NPAKMUYECKUX 3a0ay, 8 MOM YUCe NPUOTUINCEHHBIX 8bIYUCTICHUN, COCMABIAMb YUCTI08ble
BLIPAJICEHUSL U OYEHUBAMb UX 3HAYEHUs. NPU PeuleHUU NPAKMUYecKux 3a0ay u 3a0ad u3
opyaux y4eOHbIX npeoMemos.

Ypaenuenus u nepasencmea

» Onepuposamv NOHAMUAMU: PABEHCMBO, UYUCLOB0€ PABEHCMBO, YPABHEHUe, KOpPeHb
VPasHeHus, peuleHue YpasHeHUs, YUCI080€ HEPABEHCIEO.

Cmamucmuka u meopus éeposmuocmeit

* Onepuposams NOHAMUAMU. CIOAOYAMbLE U KPY20Bble OUAZPAMMbL, MabIUybl OAHHBIX,
cpeoHee apugmemudeckoe,

* U381€Kamb, UHGDOpMAYUI0, NPeOCMAasiIeHHYIO 8 MAOIUYAX, HA OUASPAMMAX,

* cocmasnams mabauysl, CMpoUms OUASPAMMbL HA OCHOBE OAHHbIX.

B noeceoneenoini ncuznu u npu usyueHuu Opy2ux NPeOMeEmos: U3GLEeKaAmb,
UHmMepnpemuposams u npeoopa308vl8ams UHGOPMAYUI0, NPeOCmasileHHyI0 8 MabaUyax
U HA OUASPAMMAX, OMPAACAIOWYIO CEOUCNBA U XAPAKMEPUCTNUKU PEAIbHbIX NPOYECCos U
SABTIEHU.

Texcmoesvie 3a0auu

* Pewiams npocmule u ClodiCHbIE 3A0a4U PA3HBIX MUNOS, A MAKMCe 3A0a4U NOBbIUEHHOL
mpyoHocmu,

* UCNONIL306AMb PA3HbIE KPAMKUe 3aNUcU Kak MOOenu MeKCMOo8 CILONCHbIX 3a0ay OJisl
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHUst 3a0ay,

* 3HAMb U NPUMEHAMb 004 CNOCcoOA NOUCKA peueHusl 3a0a4d (om mpebo8anus K YClo8U
U om yclnoeus K mpebosaHuio);

* MOOEUPOBAMb PACCYIHCOCHUsL NPU NOUCKE PeuleHUsl 3a0ay ¢ NOMOWbIO 2pa-cxembl,

* BbIOEIAMb IMANBL PEULEeHUS. 3A0AUU U COOEPAHCAHUE KAHCO020 IMANd,

*  UHMEpPNPemupo8ams  GbLIYUCIUMENbHbIE pe3yIbmamvl 6 3a0aue, UCCIe008amb
HOJIYYeHHOe peuleHue 3a0a4u;

* AHAUZUPOBATND BCEBO3MOINCHBIE CUMYAYUU B3AUMHO20 PACNOIONCEHUSL 08YX 00bEKMO8

U U3MeHeHue ux xapakmepucmux npu CcoemecnmHom 08UdICeHUU (CKOpOCI’I’lb, epemMA,
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paccmosiHue) npu peuieHuu 3a0a4 Ha 08UMNCEHUE 08YX 00BEeKmMo8 KAK 8 0OHOM, MAK U 8
NPOMUBONOIOHNCHBIX HANPABLEHUSX,

* UCCIEO08AMb BCEBO3MOINCHbIE CUMYAYUU NPU PeleHUl 3a0ad Ha 08UdCEHUE NO peKe,
paccmampusams pasHvle CUCeMbl OMCYema,

* pewams pazHooobpasuvie 3a0adu «Ha 4acmuy,

* pewams u 000CHOBLIBAMb C8O€ peleHUe 3a0ay (8blOeIAMb MAMEMAMUYECKYIO OCHOBY)
HA HAXOJXCOeHUe Yacmu YUucia U 4ucia no e2o0 4acmu Ha OCHO8e KOHKPEMHO20 CMbICId
opoou;

* 0cO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3A0a4 PA3HbIX MUNOE,

CBA3bI8AIOWUX MPU BEIUYUHBL (HA pabOmYy, HA NOKYNKU, HA 0BUJICEHUE), BbLOEISAMb

IMU BETUYUHBL U OMHOUEHUS MENCOY HUMU, NPUMEHAMb UX NPU PelleHuU 3a0ad,
KOHCMPYUpoeams cobcmeentvle 3a0ayu YKa3aHHbIX MUNnoa.

B noeceonesnoii scusnu u npu uzyueHuu opyzux npeomMemos: 8vloeisims npu peuleHuu
3a0ay  Xapakmepucmuku paccmMampueaemol 6 3aoaie Ccumyayuu, OmaudHvle Om
PeanvbHblX (me, om KOmopvlx abcmpasuposanicy), KOHCMpPYUposams Ho8ble CUMYayuu ¢
Yuemom dMmux Xapaxkmepucmuk, 8 4aCmHOCMU, NpU peweHuu 3a0a4 Ha KOHYeHmpayuu,
YUUmMbleams NIOMHOCHb BeUjeCmsd, peuwams U KOHCMPYUposamv 3a0aiu HA OCHOGE
PACCMOMPEHUsT  PeaibHblX — CUumyayull, 6 KOmopulx He mpedyemcs mMOYHbll
BLIYUCTUMENLHBLU PE3YIbMam, peulams 3a0aui Ha 08UICeHUe NO peKe, PpaccCMampusds
pasuvle cucmemvl omciema.

Haznaonasa ceomempus

TI'eomempuueckue uzypot

*  Uszenexamv, uHmepnpemuposamev U  NpeoOpA308vIBAMb  UHDOPMAYUWO O
2eomempudeckux pueypax, npeocmasieHHy0 Ha 4epmertcax;

* uzobpadxcamsv uzyuaemvie @ueypvl Om pYKU U C HOMOWDBIO KOMNLIOMEPHBIX
UHCMPYMEHMO8.

H3mepenus u evluucnenus

* BbINOJIHAMb UBMEPEeHUe OJIUH, PACCMOSAHUL, BETUYUH Y2l08, C NOMOUWbBIO UHCIMPYMEHMO8
07151 U3MepeHutl OUH U Vell08;

*  BLIYUCAAMbL NIOWAOU NPAMOY20JIbHUKOS, KBAOpamos, 00bembl NpAMOY20NbHbIX
napanienenunedos, Kyooa.

B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemaos:

* BLIYUCIAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYayusx, nIowaou
Y4acmKOo8 npsMoy20abHOU hopmbl, 00beMbl KOMHAM,

* GLINOJIHAMb NpOCMeluiue NOCMPOeHUs HA MEeCMHOCMU, HeoOX00uMbvle 8 peanbHOl
HCUBHU,

* OYeHUBAMb PA3MeEPLL PEAlbHbIX 00BEKMO8 OKPYAHCAIOWe20 MUpPQ.

Hcemopusa mamemamuxu

* Xapaxmepuzoeamo 6K1A0 GbIOAWUXCA MAMEMAMUKOE 8 PA3GUMUE MAMEeMAMUKU U
UHBIX HAYYHBIX 0O1acmell.

Buvinycknuk nayuumces ¢ 7-9 knaccax (011 ucnoib308aHus 6 N06CEOHEE6HOU
HCUZHU U 0DecneyeHUs 603MONHCHOCHU YCREUWHO20 NPOOOIHCEHUA 00PA306aAHUA
Ha 0a3060M yposHe)

dnemenmuvt meopuu MHOMHCECME U MAMEMAMUYUECKOU JI02UKU



* Onepuposamsv Ha 6A3080M YPOBHEO NOHAMUAMU. MHONCECMBO, dJIEMEHM MHOMCECMEBA,
NOOMHOHACECMBO, NPUHAONEHCHOCD,

* 340a8aMb MHONCECMBA NEPEHUCTICHUEM UX INEMEHMO8;

* HAX0O0UMb nepeceueHue, 00veOUHeHUue, NOOMHONCECMBO 8 NPOCMEUUUX CUMYAYUSX,

* onepuposamsv Ha 0A3080M YPOBHE NOHAMUAMU. OnpedeneHue, aKCuoma, meopemd,
00KA3amenbCmeo,

* NPUBOOUMb NPUMEPBL U KOHMPAPUMEPDL OJI51 NOOMBEPHCOCHUSL CBOUX BbICKAZbIBAHULL.

B noeceonegnoni cusHu u npu usydyeHuu Opyux NpPeoOMemos: UCHOJIb308ANb
epaguueckoe npedcmasienue MHONCECM8 OJisl ONUCAHUSL PEATIbHbIX NPOUECCO8 U SAGIeHUII,
npu peuteHuu 3a0ay opyaux y4eoHvix npeomemos.

Yucna

* Onepuposamsv Ha 0A3080M YPOBHE NOHAMUAMU. HAMYPAIbHOE YUCIO, Yeloe UYUCO,
00bIKHOBEHHAsSL OpOOb, OecsamuuHas Opodb, cmeulanHas O0podb, PAYUOHATbHOE YUCIO,
apugmemuueckuti KBAOPAMHbILL KOPEHb,

* UCNOIL308AMb CEOUCMBA YUCE U NPABUNA OCUCMBUL NPU BLINOTHEHUU BbIYUCTECHUL,

* UCNONIL308aAMb NPU3HAKU Oeaumocmu Ha 2, 5, 3, 9, 10 npu evinoniHeHuu 8bl4ucieHull u
PpeueHUU HECIONCHBIX 3A0aY;

* BLINOJIHAMb OKPY2NeHUE PAYUOHATbHBIX YUCET 8 COOMBEMCMBUU C NPABULAMU,

* OYeHUBAMb 3HAYUEHUE KBAOPAMHO20 KOPHS U3 NOJIONCUMENbHO20 Yell020 YUCAA;

* PACNO3HABAMb PAYUOHATIbHBIE U UPPAYUOHATbHBLE YUCILA,

* CPABHUBAMD YUCIIA.

B noeceonesnoit scuznu u npu uzyueHuu Opy2ux npeomMemos: oyeHusams pe3yibmamaol
BbIYUCTCHUL NPU peueHUU NPaKmuyecKux 3a0ay, 6blNOJHAMb CPABHeHUe uYucel 8
PeanbHbIX CUMYAYUSX, COCIMAGISIMb YUCTIOBbLE BbIPANCEHUS NPU PeuleHUU NPAKMUYECKUX
3a0a4 U 3a0a4 U3 Opy2ux y4eOHvIX nPeoMemos.

Tosicoecmeennvle npeodpazoeanus

* Boinoanamos Hecn0dCHble Npeodpazosanus OJisl GbIYUCICHUS 3HAYEHUN YUCTO8bIX
BbIPAJICEHUL, COOEPAHCAWUX CMENeHU C HAMYPATbHbIM NOKA3AMeNeM, CIMeneHu ¢ Yeibim
ompuyamebHbuIM NoKa3amesnem,

* BLINOJIHAMb HECH0JCHbIe NPeoOPA308AHUS YENbIX BbIPANCEHUL. PACKPbIBAMb CKOOKU,
npueooums noOoOHbIe crazaembie;

* UCNOIBL308AMb (DOPMYIbL COKPAUIEHHO20 YMHOJNCEHUsT (K8aopam CyMMbl, K8aopam
PA3HOCMU, PA3ZHOCMb K8AOPAMO8) OJisl YNPOWEHUS. BLIYUCTICHUL 3HAYECHUL GbIPANCEHULL,

*  BBLINOJHAMb  HECNOJCHble Npeodpa3z08anus OPOOHO-TUHEUHbIX — BbIPANCEHUL U
BbIPAICEHULL C KBAOPAMHLIMU KOPHAMU.

B noeceonesnoii scuznu u npu usyueHuu Opyzux npeomMemos: NOHUMAMsb CMbLCL 3ANUCU
yucia 8  CMAaHOapmHOM — 8ude,onepuposamsv Ha  0A30860M  YPOGHe  NOHAMUEM
«CMAHOAPMHAsL 3ANUCL YUCTAY.

Ypaenuenus u nepasencmea

* Onepuposamv Ha 0A3060M YPOGHe NOHAMUSMU: PABEHCMBO, YUCIO0B0€ PABEHCMBO,
VpasHeHue, KOpPeHb YPABHEHUs, peuleHue YPAGHeHUs, HYUCI080€ HEPABEeHCMEBO,
HEepaseHcmaeo, peuleHie HepaseHcmad,

* NPOBEPAMb CNPABEOIUBOCIb YUCTIOBbIX PABCHCME U HEPABEHCME;

* pewiamsv JUHEUHbIE HEPABEHCMBA U HECN0MNCHblE HEPABEHCMBA, CB800AWUeCs K
JIUHEUHbIM,



* peuiams cucmembl HeCILONHCHBIX TUHEUIHbIX YDABHEHULL, HePABEHCME,

* nPOGePsMb, AGNIAEMCI iU OAHHOE YUCTO peuieHueM ypasherus (Hepagencmea);

* peuiams K8aOpamHvle YpaeHeHUus no oopmyie KopHel KeaopamHo2o YPaeHe U,

* U300padcamo peueHUuss HepageHcmea U UX CUCMeM HA YUCTI080U NPAMOU.

B noeceonesnoii scuznu u npu usyuenuu Opy2ux npeomMemos: cocmasisims U peuanms
JIUHElHble YPABHEeHUs NPU PeueHUU 3a0al, 603HUKAIOWUX 8 OpY2UX Y4eOHbIX npeoMemax.
Dynkyuu

* Haxooumb 3nauenue (hynkyuu no 3a0aHHOMY 3HAUEHUIO Ap2yMeHma;

* HaxoOumv 3HaueHue apeymeHma NO 3A0AHHOMY 3HAYEHUIO (PYHKYUU 8 HECLONCHbIX
cumyayusix;

* onpeoenamv NOJOMNCEHUe MOUYKU NO ee KOOPOUHAMAM, KOOPOUHAmMbI MOYKU HO ee
HOJIOHCEHUIO HA KOOPOUHAMHOU NIIOCKOCU,

* N0 epaguxy Haxooums obaacmv ONpeodeseHus, MHONCECMB0 3HAYEHUN, HYaU QYHKYUU,
NPOMENCYMKU ~ 3HAKONOCMOAHCMBA,  NPOMENCYMKU — 803pACMAHU U YObIBAHUA,
Haubonbulee U HauMeHbulee 3HAYeHUs QYHKYUU,

* CIMpoums 2paghux TUHEUHOU QYHKYUU,

* nposepsamyb, A6IAeMCA U OAHHLIUL 2PAPUK epaPUKOM 3A0AHHOU QYHKYUU (TUHELHOU,
K8AOpamu4Hou, 00pamHol nponopyYUOHAIbHOCMU);

* onpeoensims NPUOUNCEHHbIE 3HAYEHUS KOOPOUHAM MOYKU NepeceyeHus 2epaghuros
dyukyu;

* onepuposamv Ha  0A3080M  YpOBHE  NOHAMUAMU:  NOCLEO08AMENLHOCHb,
apugmemuueckas npoepeccus, 2eomempuieckas npocpeccusi;

* pewiams 3a0ayu HA NPOSPECcculu, 6 KOMOPBIX Omeem ModHcem Ovlmb NOAYYeH
HeNnocpeoCmeeHHbiM N0OCHemom Oe3 NpuMeHeHUs: hoOpMyL.

B noeceonesnoiil rncuznu u npu uzyueHuu Opyzux npeomemos: McCIonb30BaTh rpaduku
pCATbHBIX TMPOIECCOB M 3aBUCUMOCTEH ISl OMPEACIICHHUS] MX CBONCTB (HAMOOJBIIHNE M
HAaUMCHBININEC 3HAYCHUS, MPOMEKYTKH BO3pacTaHUsi MW  YObIBaHUS, 00JacTH
MOJIOKUTENBHBIX U OTPULIATEIBHBIX 3HAUEHHUH U T.I1.); UCIOIb30BATh CBOMCTBA JIMHEHHON
byHKUMU U ee TpaduK TpU pElIeHUH 334 U3 JPYTrux y4eOHBIX MPEIMETOB.
Cmamucmuka u meopus eepoamnocmeil

* IMeTh MpecTaBiIeHne O CTAaTUCTUUYECKUX XapaKTePUCTUKAX, BEPOATHOCTU CIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3aa4ax;

* permaTh MpoCTenIne KOMOWHATOPHBIE 33a/1a4d METOJOM IMPSMOTO U OPraHU30BaHHOTO
nepedopa;

* IPEJICTABIISATH TAHHBIC B BUJIC TAOJIUII, JUArpaMM, TPa(QHUKOB;

* YUTaTh WH(POPMAITUIO, TIPEICTABICHHYIO B BU/IC TAOJIUIIBI, THArpaMMbl, Tpaduka;

* OIpEIETSATh OCHOBHBIEC CTATUCTUYECKUE XaPaKTEPUCTUKH YUCIOBBIX HA0OPOB;

* OIICHNUBATh BEPOSITHOCTH COOBITHSI B TIPOCTEHUINNX CITydasX;

* UMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIITUX YHCET B MACCOBBIX SIBJICHUSIX.

B noBce1HeBHOI *KU3HM U NIPU U3YYEHUH APYrUX MPeIMeTOB :OlICHUBATh KOJTUYECTBO
BO3MOXXHBIX BAPUAHTOB METOAOM Tiepe0opa; UMETh MPEJACTaBIACHUE O POJIH MPAKTUICCKU
JIOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUI; CpPaBHUBATh OCHOBHBIE CTATHUCTUYECKHE
XapaKTePUCTUKH, TIOJyYEHHBIE B MPOIIECCE PEIICHUs MPUKIATHOW 3a7aud, U3ydCHUs
pCATbHOTO SIBJICHUSI; OIICHMBATh BEPOSATHOCTh PEATbHBIX COOBITHH U SBICHUH B

HCCJIO)KHBIX CUTYAIlUAX.
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Texcmoevie 3a0auu

e Pemarh HECIIOKHBIE CIOKETHBIE 3aJa4d pPa3HbIX TUIIOB Ha BCE apH(PpMETUUYECKUE
JICHCTBUS;

* CTPOUTH MOJIEb YCIIOBHS 3a/1ayil (B BUE TaOJIMIIbI, CXEMbI, PUCYHKA WM YpaBHEHUS),
B KOTOPOM JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C LIEJIbIO TTOUCKA
pELIECHUs 3a/1a4H;

* OCYIIECTBJIATH CIOCOO MOMCKA PELICHUs 3a]]Ja4H, B KOTOPOM PaCCYXKACHHE CTPOUTCS OT
yCIIOBUSA K TPEOOBaHUIO UJIM OT TPeOOBaHUA K YCIOBHIO;

* COCTABJIATH IUIAH PEIICHUS 33a4H;

* BBIJICJISITH ATAlbl PEIICHUS 3a/1a4H;

* UHTEPIPETUPOBATH BBIUMCIUTENbHBIE PE3YNbTATHI B 337a4e, UCCIEA0BATh MOJYYEHHOE
pELlIEeHNE 3a/1a4H;

* 3HaTh Pa3IM4Ue CKOPOCTEH O0BEKTa B CTOSAYEH BOJE, IPOTUB TEUEHUS U 110 TEUEHUIO
peKu;

* pemiaTh 337a4M Ha HAXOKJEHUE YaCTH YHCIIA U YHACIIA 110 €ro YacTH;

* pemaTh 33Ja4M Pa3HbIX TUIOB (Ha pabOTy, Ha MOKYIIKH, Ha JBM)KEHUE), CBSI3bIBAIOIINX
TPH BEJIMYUHBI, BBIIEIATh 3T BEJIUYHHBI U OTHOILLIEHUS MEXAY HUMH;

* HAaXOAMUTh IMPOLEHT OT YHUCJA, YHUCIO MO MPOLEHTY OT HEro, HaXxOAUTh IPOLIEHTHOE
CHM)KEHUE WIN IPOLEHTHOE MOBBIIIEHNUE BEJIMYNHBI;

* penaTh HECIIOXKHbBIE JJOTMYECKUE 33]1a4U METOJIOM PACCYKICHHM.

B noeceonesnoii ycusnu u npu uzyueHuu Opyzux npeomMemos: BblIBUTaTb TUIIOTE3bI O
BO3MOXKHBIX IPEIEIbHBIX 3HAYEHUAX UCKOMBIX B

3aJa4e BEJIUYUH (JeNaTh NPUKHUIKY).

TI'eomempuueckue uzypot

» OnepupoBath Ha 0a30BOM YPOBHE MOHATUSMU F€OMETPUUYECKUX PUTYD;

* U3BJIEKaTh MH(POPMALIUIO O TEOMETPUUECKUX (UTypax, MPEACTaBICHHYI0 Ha YepTexax
B SIBHOM BH/IE;

* MNPUMEHATHb JJI1 pEIIEHUs 3aJad TreoMeTpuyeckue (HaKTbl, €CIM YCJIOBUS UX
NPUMEHEHUS 33JIaHbl B IBHOU (opMe;

* pemarh 337a4d Ha HAXOXKJIEHUE TIEOMETPUYECKUMX BEIMYMH [0 O00OpaszlaMm WIn
AJITOPUTMAM.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemos: Vcnoiab30BaTh CBOMCTBA
reOMETPUYECKUX (UTYp ISl PEUICHHs] TUIOBBIX 3ajlady, BO3HUKAIOIIMX B CHUTYaLUAX
MIOBCETHEBHOM JKM3HHU, 33]]a4 PAKTUYECKOTO COIEPIKAHNU.

Ommnowenusn

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSIMH: PaBEHCTBO (GUTYp, paBHbIC (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, NapAJJIEIBHOCTD MPSAMBIX, NMEPHEHAUKYJSIPHOCTh MNPSMBIX,
YIJIbI MEXKY MPSAMBIMHU, IEPIEHANKYIISAP, HAKJIOHHAS, POCKIH.

B noeceonesnoni ocusnu u npu usyueHuu Opy2ux npeomMemos: WCIOIb30BaTh
OTHOILICHMS IS PELICHUS] POCTEUIINX 33/1a4, BOZHUKAKOUIUX B PEaIbHOU KU3HU.
H3smepenus u epluucnenus

 BpImonHATE W3MEpEeHHE [UIMH, PACCTOSHHUM, BEIMYMH YIJOB, C ITOMOIIBIO
WHCTPYMEHTOB JJI1 U3MEPEHU JITUH U YIJIOB;

11



* NPUMEHATh (QOPMYNBI MEPUMETPa, IUIOMWAAM U O0beMa, IUIOMAAN IIOBEPXHOCTH
OTJENbHBIX MHOIOTPDAHHUKOB MpPU BBIYKCIEHUAX, KOIJlda BCE JAHHbIE HMEIOTCS B
YCIIOBUU;

* npuMeHsATh Teopemy Iludaropa, 6a3zoBble TPUTOHOMETPUUECKHE COOTHOIICHUS IS
BBIYHCIICHUS JIJTMH, PACCTOSIHUM, TUIOIIAIEN B MPOCTEUIIINX CITydasX.

B noeceonesnoii jcuznu u npu uzyueHuu Opyux npeomemos:BbIMUCISTh PACCTOSHHUS
Ha MECTHOCTH B CTAHJAPTHBIX CUTYALMSIX,IJIOMAIU B MPOCTEUIINX CIy4Yasix, IPUMEHSATh
(GbopMyJIbl B IPOCTEUILIMX CUTYalUAX B MOBCETHEBHOM KU3HU.

I'eomempuueckue nocmpoenus

* N300paxarb TUMNOBBIE IJIOCKKE (UTypbl M (UTYphl B MPOCTPAHCTBE OT PYKU U C
MOMOIIBIO HHCTPYMEHTOB.

B noeceonesnoii scuznu u npu uzyuenuu Opy2ux npeomemaoes: BbIIOIHATH IPOCTEUIINE
HOCTPOEHUSI HA MECTHOCTH, HEOOXOJMMBIE B pEAJIbHOM JKU3HHU.

I'eomempuueckue npeoopaszosanus

e CTpouth PUrypy, CAMMETPUUIHYIO JaHHOU (PUTYpe OTHOCUTENHHO OCH U TOYKH.

B noeceonegnoii srcu3nu u npu usyuenuu Opy2ux npeomemos: pacro3HaBaTh JBUKECHUE
O00BEKTOB B OKPY>KAIOIIEM MUPE; PACIIO3HABATh CUMMETPUUHBIEC (PUTYPHI B OKPYKAIOIIEM
MUpE.

Bexmopuot u koopounamul ha niockocmu

* OnepupoBaTh Ha 0230BOM YpOBHE MOHATUSAMH BEKTOpP, CyMMa BEKTOPOB, POU3BEIACHUE
BEKTOpA Ha YMCII0, KOOPIANHATHI Ha INIOCKOCTH;

* OIIpENENATh NPUOIMHKEHHO KOOPAMHATHI TOUKH MO €€ N300paKEHNI0 HAa KOOPJIMHATHOU
MJIOCKOCTH.

B noeceonegnoit ycusnu u npu uzyuenuu Opy2ux npeomemos: VCIoyib30BaTb BEKTOPHI
JUISL PELICHHs] MPOCTEHIIMX 3aJad Ha OIpPENEJEeHUE CKOPOCTH OTHOCUTEIBHOIO
JIBUYKEHUS.

Hcmopua mamemamuxu

e OnuchiBaTh OTACNIbHBIE BBIJAIOLIUECS PpE3YyJIbTaThl, MOJYYEHHBIE B XOJE Ppa3BUTHUS
MaTeMaTUKH KaK HAyKU;

* 3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITUH U X aBTOPOB, B CBSI3U C OTEYECTBEHHOM U
BCEMUPHON UCTOPUEH;

* [IOHUMATh POJIb MATEMATHUKHU B pa3BuTuu Poccum.

Memoovr mamemamuku

e BpiOuparh NOAXOAAIIMH HW3YYEHHBIM METOA JJIsi PEIICHHUs HM3YyYEHHBIX THUIIOB
MaTeMaTUYeCKHX 33]1a4;

* llpuBomuTte TpUMEpPHl MAaTEMATHYECKMX 3aKOHOMEPHOCTEM B  OKpPYXKarOIIEH
JENUCTBUTEIBHOCTH U ITPOU3BEICHUAX UCKYCCTBA.

BbIyCKHHMK OJTYYHT BO3MOKHOCTb HAYYUTHCHA B 7-9 Kiaccax ais

o0ecre4eHUs1 BO3MOKHOCTH YCIICIIHOI O NP OA0/IKeHUsI 00pa3oBaHus HA

0a30BOM U YI1y0JICHHOM YPOBHSAX

dnemenmul meopuu MHOICECINE U MAMEMAMUYECKOU J102UKU

* OmnepupoBarb7 NOHATUSAMH: ONPEIECICHHE, TEOpEMa, akKCUOMa, MHOXKECTBO,
XapaKTePUCTUKN MHOXKECTBA, 3JIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE M OECKOHEUHOE

MHOJKCCTBO, IIOAMHOKCCTBO, IIPUHAIJIC)KHOCTD, BKIIFOYCHHUC, pABCHCTBO MHOXKCCTB,
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* 1300pakaThb MHOKECTBA U OTHOIIIEHUE MHOXKECTB C MTOMOIIbIO KPYroB Diepa;

* OMNpENENATh MPUHAICHKHOCTh DJIEMEHTAa MHOXXECTBY, OOBEIMHEHUIO U TEPECEUCHUIO
MHOYECTB;

* 33]1aBaTh MHO>XECTBO C MOMOILBIO MTEPEUUCIIEHUS SJIEMEHTOB, CJIOBECHOTO OMMCAHUS;

* ONEpPUPOBaTh MOHATUSMU: BBICKA3bIBAHUE, UCTUHHOCTh M JIOXKHOCTHh BBICKA3bIBAHMS,
OTPULIAHWE BBICKA3bIBAHMI, OMEpPALIMM HaJ BBICKA3bIBAHUSIMU: W, WJIH, HE, YCIOBHBIE
BBICKa3bIBaHUS (MMILIUKAIIUN ),

* CTPOUTH BBICKA3bIBAHUSI, OTPUIIAHUS BHICKA3bIBAHUM.

B mnoBcegHeBHOM XKM3HH W NPH HM3YYEHUM JAPYIrHX IPeIMETOB: CTPOUTH LEMOYKU
YMO3aKJIFOUEHU Ha OCHOBE MCIOJIb30BAHUS MPABUJI JIOTUKH; UCIIOIB30BaTh MHOXECTBA,
orepaluy ¢ MHOXKECTBAMHM, UX Tpaduueckoe MpeACTaBICHUE JIJISi ONMHCAHUS peabHbIX
MIPOLIECCOB U SBJICHUM.

Yucaa

* OnepupoBaTh NOHITUSMU: MHOXKECTBO HATYPAJIbHBIX YHUCEJI, MHOKECTBO IIEIbIX YHCEII,
MHOXKECTBO pAllMOHAJBHBIX YHCEN, HWPPALHUOHAIBLHOE YKCIO, KBAaJAPAaTHBIA KOPEHb,
MHOYKECTBO JCHUCTBUTEIIBHBIX YHUCEJ, T'€OMETpUYECKash WHTEPHpPETAlUsl HaTypaJbHBIX,
LEJIbIX, PAIIMOHATBHBIX, IEUCTBUTEIBHBIX YHUCEIT;

* IOHUMATh U OOBSICHITH CMBICIT TTO3UITMOHHON 3aMCH HATYPAJILHOTO YHCIIa;

* BBIIIOJIHATH BBIUMCIICHHS, B TOM YHMCJIE C HCIOJIb30BAHUEM IMPUEMOB PAMOHAIBHBIX
BBIYMCJICHMI;

* BBINIOJIHATH OKPYIJICHUE PAlMOHAIBHBIX YHCEI C 3aIaHHON TOYHOCTBIO;

* CPaBHUBATH PAllMOHAJIBHBIE U UPPALIMOHATIbHBIE YUCIIA;

* IPEJICTABJIATH PALIMOHAIIBHOE YHUCIIO B BUJIE IECATUYHOU IpoOU

* YIOPSIOUMBATH YKCIIA, 3aMIMCAHHBIE B BUJIE OOBIKHOBEHHOM M IECATUYHON IpO0H;
Haxonuth HOJI m HOK uucen u ucnosib30BaTh UX IPU PELICHUU 33]1a4.

B noBcenHeBHOW KU3HM M NPU U3YYEHUM JAPYrUX NMPEAMETOB: NMPUMEHSITH IMpaBuiia
MPUOMKEHHBIX BBIYUCICHUNM TPU PENICHUH TPAKTUYECKUX 3a7ad M PEIICHUU 3a/a4y
JIPYruX Y4eOHBIX MPEIMETOB; BBIMOJHATH CPABHEHHE PE3YJIbTATOB BBIYMCICHUN TIPHU
pEIICHUN MPAKTUYECKUX 3a7a4, B TOM YHUCJIE MPUOIMKEHHBIX BBIYUCICHUM; COCTaBIIAThH
M OIICHMBATh YHCIIOBBIE BBIPAXKEHUSI MPU PEIICHUU MPAKTUYECKUX 3aJlad U 3a]ad W3
JIPYruX y4eOHBIX MPEAMETOB; 3aMKMChIBATh U OKPYIJISATh YKCIOBBIE 3HAUEHUS! pEaTbHBIX
BEJIMYUH C

UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHUSI.

ToxaecTBeHHbIE TPe0OPA30BaAHUA

* OnepupoBarh MOHSATUSMHU CTEICHU C HATYpalbHBIM IOKA3aTEJEM, CTEINEHU C IIEJIbIM
OTPHULIATEIILHBIM MOKa3aTelIeM;

* BBIIOJHATH MpPeoOpa30BaHUs LEIbIX BBIPAKEHUN: JCHCTBUS C OJHOWICHAMH
(cnokeHue, BBIUMTAHUE, YMHOXKEHHE), JCHCTBUSI C MHOTOWICHAMHU (CJIOXKEHUE,
BBIYMTAHUE, YMHOXKEHHUE);

* BBITMIOJHSATH Pa3JI0KEHNE MHOTOUYJICHOB HA MHOKUTENU OJTHUM M3 CIIOCOOOB: BHIHECEHHUE
3a CKOOKY, TpYNIUPOBKA, UCTIOIB30BaHUE (DOPMYJT COKPAILIEHHOTO YMHOXKCHHUS;

* BBIICJIATHh KBAIPaT CyMMBbI U PA3HOCTH OJHOYJICHOB;

* pacKJIa/IbIBaTh HA MHOXKUTEIN KBaJAPATHBIA TPEXUJICH;
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* BBIIOJHATH MPEOOPA3OBAHMS BBIPAKEHUM, COJEPXKAIIMX CTENEHU C IEIbIMU
OTPULATEIIbHBIMA TIOKA3aTENsIMU, MEPEXOJUTh OT 3alUCH B BUJE CTENEHU C LIEJIbIM
OTpULIATEIbHBIM MTOKA3aTeNIEM K 3alllCH B BUJIE APOOH;

* BBIIOJHATh IPeoOpa3oBaHUsl JIPOOHO-PALIMOHAIIBHBIX BBIPAKEHUMH: COKpAIlEHUE
JIpoOel, TpUBEICHUE alreOdpandeckux apodedl K o00IeMy 3HaAMEHATEeNo, CIIOXKEHUE,
YMHOXEHUE, JCJIeHHe alnreOpandeckux ApoOei, BO3BeleHHUE anreOpandeckoil apodu B
HaTypaJbHYIO U LENYI0 OTPULIATENbHYIO CTEIICHb;

* BBINOJHATH TPEOOPA30BAHMS BBIPAKEHUMN, COIEPXKAILMX KBAJPATHBIE KOPHHU;

* BBIACJSATH KBajgpaT CyMMbl WJIM PAa3HOCTH JBYYJIEHA B BBIPAXKEHUSX, COJAEPHKAIIUX
KBaJIpaTHbIE KOPHU;

* BBINOJIHATH IPE0OPA30BAHMS BBIPAXKEHUHN, COJIEPIKALLUX MOTYITb.

B mnoBcenHeBHOH :XKM3HM W MNPHM H3YYEHHH JAPYIHMX TMPeIMETOB. BbHIOIHATh
npeoOpa3oBaHusi M JIEUCTBUS C 4YHWCIAMH, 3alMCAaHHBIMM B CTaHIApPTHOM BUJE;
BBITOJIHATH NMPEOOpa30oBaHUsl anreOpanuecKuX BBIPAKEHUM MPU PEUICHUH 3a1ad IPYrux
y4eOHBIX MPEAMETOB.

YpaBHeHUs] M HEPABEHCTBA

* OnepupoBaTh NOHATHSMU: YpaBHEHUE, HEPABEHCTBO, KOPEHb YpPABHEHMS, DPEIICHUE
HEPAaBEHCTBA, PAaBHOCHJIbHBIE  ypaBHEHHs, OOJIaCThb  ONpEACNCHUS  YypaBHEHUs
(HepaBeHCTBa, CUCTEMbl YPABHEHUM WM HEPABEHCTB);

* pemiarb JIMHEWHbBIE YpaBHEHUS W YPaBHEHUSA, CBOAMMBIE K JIMHEHHBIM C MOMOIIBIO
TOKJIECTBEHHBIX TPEOOPA30BAHUI;

* pelIaTh KBaJpaTHbIC YPABHEHUS U YpaBHEHUS, CBOJMMBIE K KBAaJIpPaTHBIM C MOMOILBIO
TOXJIECTBEHHBIX MPE0OPa30BaAHUIA;

* pemath APpOOHO-JTMHEWHBIC YPABHEHHUS;

* pelaTh MPOoCTEHIe uppanuoHanbHble ypaBHenus suaa f (x) =a, f (X) =g (X) ;

* pemiaTh ypaBHEHUs BUJIa XN = a;

* pemiaTh ypaBHEHHs ClIOCOOOM pa3ioKEHUsI HA MHOXKHUTENU U 3aMEHbI IEPEMEHHOM;

* HCIMOJb30BAaTh METOJ HMHTEPBAJIOB MJIsl PEIICHMS LEJbIX U JPOOHO- pallMOHAIbHBIX
HEPABEHCTB;

* peniaTh JIMHEWHbBIE YPAaBHEHUS U HEPABEHCTBA C TapaMeETPaAMU;

* pelIaTh HECIIOKHBIE KBA/IPATHBIE YPABHEHHUSI C TAPaAMETPOM;

* pelIaTh HECIIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUH C TapaMeTpaMu;

* peniaTh HECJIOKHBIE YPABHEHHSI B LIEJIBIX YHCTIAX.

B noBcegHeBHOM KM3HU M NPH U3YYECHUH JPYrHX MPeIMETOB. COCTABISATh M PEIIAThH
JUHENHbIE W KBAJpAaTHBIE YpPAaBHEHMS, YPABHEHMs, K HHUM CBOJISALIUECS, CHUCTEMBI
JMHEWHBIX ypaBHEHUI, HEPABEHCTB MPHU PEIICHUU 3a]a4 JPYTUX Y4€OHBIX MPEAMETOB;
BBITIOJIHATh  OLIEHKY TMPaBIONON00MS pE3yNbTaToB, TMOJYy4aeMbIX TPU  PEIICHUH
JIMHEWHBIX U KBaJAPATHBIX YPABHEHUU U CUCTEM JIMHEWHBIX YPAaBHCHUN U HEPABEHCTB IIPH
pelleHNH 3a/1a4 IPYTUX y4eOHbIX IPEIMETOB; BHIOMPATh COOTBETCTBYIOLINE YPABHEHUS,
HEPABEHCTBA WJIM MX CHUCTEMBI JUISl COCTaBJICHHsS MAaT€MATHYECKOW MOJEIH 3aJaHHOU
peaIbHOM CUTYAllMM WJIM MPUKIATHON 3a/1aud; YMETh MHTEPIPETUPOBATH MOIYYCHHBIN
IIPU PEIICHUU YPABHEHUS HEPABEHCTBA WJIM CHUCTEMbI PE3yJIbTaT B KOHTEKCTE 3aJaHHOM
peanbHON CUTYyalWH WJIY MPUKJIAJHON 3a0a4U.

DyHKIMHA
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* OmnepupoBaTh MNOHATHAMH: (YHKIMOHAJIbHAs 3aBUCUMOCTb, (yHKIUSA, Tpapuk
GyHKUIMH, cnocoObl 3agaHus (YHKUMHM, apryMeHT W 3HayeHue (QYyHKUHUH, O0JIacTh
OIpEeNeNeHUs] U MHOXKECTBO 3HAYeHMM (QyHKIUU, HYIM (QYHKIUH, OTPOMEXKYTKU
3HAKOIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMHU, YETHOCTH/HEUETHOCTh (DYHKIIHNH;

. CTpOUTh  TrpaduKu  JIMHEHHOM,  KBagpaTWUYHOM  (QyHKIUH, oOpaTHOU
IIPOITOPLUOHATIBHOCTH,

* Ha MpUMeEpE KBAIPaTUUHON (DYHKIMHU, UCIIOJIb30BATh IPEOOPA30BaHUS

rpaduka pyakuuu y=f(x) ms nocrpoenus rpapukoB pynkiuil y = af (kx +b) + ¢ ;

* COCTaBJISITh YpaBHEHUs NPAMOW MO 3aJaHHBIM YCJIOBHSM: IPOXOMSIIEH Yepe3 IBe
TOUYKH C 33JJaHHBIMU KOOpJMHATAMU, TPOXOSIIEH Yepe3 TaHHYI0 TOUKY U MapajuiesIbHON
JTAHHOM IIPSAMOW;

* HcClIeI0BaTh (PYHKIIMIO 1O ee rpaduky;

* HAXOOUThb MHOXECTBO 3HA4YCHWH, HYyJIH, MPOMEKYTKH 3HAKONOCTOSHCTBA,
MOHOTOHHOCTHU KBaJIpaTUYHON (PYHKIINU;

* OIEpUpOBATh TMOHATUSAMHU: TOCIEAOBATEILHOCTh, apHU(PMETHUYECKas MpPOrpeccus,
reoMeTpudecKasi Iporpeccus;

* pemiath 3a7a4u Ha apu(METUIECKYIO U TEOMETPUUYECKYIO POTPECCHIO.

B moBcenqHeBHOM KM3HU M NPU M3YYEHHH JPYrUX MPeIMeTOB: HWIUIIOCTPUPOBATH C
NOMOIIbIO TpauKa pealbHYyI0 3aBHCHMOCTh WJIM TPOLIECC MO UX XapaKTEPUCTHKAM;
UCIIOJIb30BaTh CBOMCTBA M TpaUK KBaApaTUYHOW (YHKIMU NpPHU PEIICHUH 337ad W3
JOPYTUX y4eOHBIX IPEIMETOB.

TexcroBble 3axa4n

* Pemiath mpocThle W CIOXKHBIE 3a/1a4d Pa3HbIX TUIIOB, a TAKXKE€ 3a/1ayd MOBBIIIEHHOU
TPYIHOCTH;

* MCIOJB30BaTh pa3HbIE KPAaTKHE 3allUCH KaK MOJENHM TEKCTOB CIIOXKHBIX 3ajad Uil
MOCTPOEHUS TOMCKOBOM CXEMBI M pelIeHUs 3a]1ay;

* pa3nmMyaTh MOJEIb TEKCTAa M MOJEIb PEUICHUS 3aJadd, KOHCTPYHPOBaTh K OIHOU
MOJIEJNI PEILIEHUs HECTIOKHOM 3a/]auM pa3Hble MOJIENIM TEKCTa 3aauH;

* 3HaTh W IPUMEHATH 00a criocoda morcka peieHus 3a1ad (0T TpeOOBaHUs K YCIOBHIO U
OT yCJIOBHSI K TPEOOBAHHUIO);

* MOZEIMPOBATh PACCYKIACHUS IPU TIOUCKE PELLIEHUS 3a7a4 C IOMOILBIO Ipad-CXeMbl;

* BBIIEIIATH ATAlbl PELIEHUS 3a/1a4U U COAECPKAaHUE KaXKI0ro JTarna;

* YMETh BbIOMpATh ONTHUMAJIBHBIM METOJ PEUICHHs 3a/ladyd U OCO3HABaTh BHIOOP MeETOIa,
paccMaTpuBaTh pPa3IUYHBIE METOJbl, HAXOAWTh pa3Hble pEIICHUS 33/Ja4d, €CIH
BO3MOXKHO;

* AHAJIM3UPOBATH 3aTPYIHEHUSI IPU PELICHUH 3a/1a4;

* BBIIOJHATh PA3IMYHbIE MpPeoOpa3oBaHMs TPEAJOKEHHOW 3a1ayd, KOHCTPYHPOBATh
HOBBIE 33/1a4M U3 JJAHHOI, B TOM YHUCJE€ OOpaTHEIE;

* HHTEPIPETUPOBATh BBIUKMCIUTEIBHBIE PE3YNIBTATHI B 337a4€, UCCIEI0BATh MTOJYYEHHOE
pELlEeHNE 3a/1a4u;

* AaHAJIM3UPOBATH BCEBO3MOKHBIE CUTYAIIMM B3aUMHOI'O PACIOJIOKEHUS JBYX OOBEKTOB U
U3MEHEHUE UX XapaKTEPUCTHUK IIPU COBMECTHOM JBMXKEHUU (CKOPOCTb, BpEMS,
paccTosiHUE) MpHU PEIICHUU 33/1a4 Ha JIBUKEHHE JABYX OOBEKTOB KaK B OJHOM, TaK U B
MIPOTUBOMNOJIOKHBIX HAIIPABJICHUSIX;
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* HCCJEN0BaTh BCEBO3MOYKHBIE CUTYallUM IPU PELICHUM 33/1a4 Ha JBUKEHHE IO pEKE,
paccMaTpHuBaTh pa3HbIE CUCTEMBI OTCUETA;

* pemath pa3sHOOOpa3HbIE 3a/1a4H «HA YaCTU»,

* pemath 1 00OCHOBBIBATH CBOE PELICHUE 3a/1a4 (BBIACIATh MAaTEMaTHUECKYI0 OCHOBY) Ha
HaXO0XJIEHUE YaCTH YUCIA U YUCIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBICIIA IPOOH;
* OCO3HaBAaTh U OOBACHATh WJACHTHUYHOCTb 3a/1ay Pa3HbIX THUIIOB, CBS3bIBAIOLIUNX TPH
BEeIMYMHBI (Ha paboTy, Ha MOKYINKH, HAa ABWXKEHHUE), BBLACIATH 3TH BEIUYUHBI U
OTHOIICHUS] MEXAY HHUMH, MNPUMEHITh WX TNpPU pEHIeHUH 3aJ]ady, KOHCTPYHpPOBATh
COOCTBEHHBIE 3314 YKa3aHHBIX THUIIOB;

* BJIaJIETh OCHOBHBIMU METO/IAMH PEUICHUS 33]1a4 HAa CMECH, CIUIABbI, KOHLIEHTPAIlUH;

* pelmaTh 3a/lauyd Ha TMPOLIEHTHI, B TOM YHCIIE, CIOKHBIE MPOLEHThI C O0OOCHOBAaHUEM,
WCIIOJIb3YS Pa3HbIE CIIOCOOHI;

* pemarh JOrMYeCKHe 3a/ladd pa3HbIMM CIIOCOOAMM, B TOM YHUCIE, C JBYMSOJIOKaMU U C
TpeMst 0JIOKaMU JaHHBIX C TOMOUIBIO TaOIUIL;

* pemarh 3aJa4M 110 KOMOMHATOPUKE U TEOPUHU BEPOSTHOCTEN HA OCHOBEUCIIONb30BAHMUS
U3YYEHHBIX METOJIOB U 00OCHOBBIBATh PELICHUE;

* peniaTh HECIIOXKHBIE 33]1a4M IO MAaTEMaTH4YECKOM CTaTUCTHUKE;

* OBJAJCTh OCHOBHBIMH METOJAMM PEIICHUS CIOKETHBIX 3a7ad: apu(pMETHUYECKH,
anreOpanyeckuii, nepedop BapuaHTOB, TEOMETPUUECKUI,

rpadUyuecKuil, IPUMEHSTh UX B HOBBIX [0 CPABHEHUIO C U3YYEHHBIMU CUTYallUAX.

B mnoBcegHeBHOH KM3HM M NPH H3YyYeHUHM JAPYrUX MPeIMeTOB. BBIICIATH MpPU
PELICHUH 33J1a4 XapaKTEPUCTUKH PACCMATPUBAEMOW B 3a/adye CUTYalMH, OTJIIMYHBIE OT
peasibHbIX (T€, OT KOTOPBIX aOCTParupoBaJMCh), KOHCTPYHUPOBATh HOBBIE CHUTYal[UU C
Y4ETOM 3THUX XapaKTepUCTHK, B YaCTHOCTHM, NMpPHU PEIICHUWHU 3a7ad Ha KOHIEHTpALUH,
YUWTBIBATh IUIOTHOCTH BELIECTBA; pEIIaTb M KOHCTPYHpPOBATh 337aud HA OCHOBE
paccMOTpEHUs pealbHbIX CUTyallui, B KOTOPBIX HE TPEOYETCs] TOUHBIA BHIYMCIUTEIbHBIN
pe3yJIbTaT; pelaTh 3aJa4yd Ha JBUKEHHE MO PEKe, paccMarpuBas pa3HbIE CHCTEMBI
oTcYeTa.

CraTucTika U Teopusi BeposiTHOCTel

* OnepupoBaTh NOHATHUAMM: CTOJIOYATHIE U KPYrOBBIE AMArPaMMbl, TAOIMIIBI JAHHBIX,
cpeaHee apudmeTnyeckoe, MearaHa, HauOoJIblIEe U HAaUMEHbIIIEE 3HAYEHMsI BBIOOPKH,
pa3max BBIOOPKH, TUCIIEPCUs U CTAHIaPTHOE OTKJIOHEHHE, CIydailHas N3MEHUHUBOCTbD;

* U3BJIEKATh UH(OPMALIKIO, IPEJICTABICHHYIO B TaOJIUIaX, HA AMArpaMMax, rpaduxax;

* COCTaBISATh TAOJIHIIBI, CTPOUTH JUATPaAMMBbI U TpadUKHU Ha OCHOBE JTaHHBIX;

* ONEPUPOBATH MOHATUSAMHU: (PaKTOPHAIT YK CIIA, IEPECTAHOBKU U COYETAHUS, TPEYTOJIbHUK
ITackans;

* IPUMEHSITh PABUJIO IPOU3BEEHUS MIPU PEIIEHUH KOMOMHATOPHBIX 33]1a4;

* ONEpUpPOBaTh MOHATHAMH: CIy4alHBI ONbBIT, CIy4alHbI BHIOOP, WCIBITAHUE,
AJIEMEHTApHOE CiydailHoe coObITHE (MCXOM), KIACCUYECKOE ONpPENEICHUE BEPOSTHOCTU
CIIy4aillHOTO COOBITHS, ONEPALMH HAJl CTyYalHBIMU COOBITUSIMU;

* IPECTaBIIATh HHPOPMALIUIO C IIOMOIIBIO KpYroB Diiepa;

* pemark 3aJa4d Ha BBIYMCIIEHHE BEPOSITHOCTU C ITOJCYETOM KOJIMYECTBA BAPUAHTOB C
MTOMOIIIBI0 KOMOWHATOPUKH.
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B nmnoBceqHeBHOW KM3HM W TPH H3YYeHUM [PYruxX MpeIMeTOB. U3BIEKATh,
MHTEPIPETUPOBATHh U MPEOOPA30BBIBATh MH(POPMAIUIO, TPEICTABIEHHYIO B TaOIUIaX, HA
auarpamMmax, rpadukax, OTpaXarollyl0 CBOMCTBA U XapaKTEPUCTUKU peasbHbIX
IPOLIECCOB U SIBJICHUMN; OIpPENEsATh CTAaTUCTUYECKUE XapaKTEPUCTUKH BBIOOPOK 10
TabnuiaM, auarpamMmam, rpagukaM, BBIIOJHSTh CPAaBHEHHE B 3aBUCUMOCTH OT LEIU
peleHus 3a7auu; OLlEHUBATh BEPOATHOCTh peabHBIX COOBITHI U SBJICHUI.
I'eomerpuueckue purypbl

 OnepupoBaTh MOHATHUSIMHU T€OMETPUIECKUX (DUTYD;

* U3BJIEKaTh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBaTh MH(POPMALIMIO O TEOMETPUUECKUX
durypax, NpeACTaBICHHYIO Ha YEPTEkKax;

* TMPUMEHATH TeoMeTpuYeckue (akThl [JIsl peleHus 3aJady, B TOM 4YHUCIE,
IPEINOoJaraloX HECKOIBKO IaroB peieHus;

* popMynupoBaTh B MPOCTEUIINX CIIydasiX CBOMCTBA U PU3HAKU UTYD;

* JI0Ka3bIBATh T€OMETPUYECKHUE YTBEPXKICHNUS;

* BIQJACTh CTaHAAPTHOM Kjaccudukamueil mMiaockux ¢uryp (TpeyroJbHUKOB H
YEThIPEX YT OJIbHUKOB).

B mnoBceiHeBHOM :KHM3HM W NPU HM3YYeHMH APYrHX MPeIMeTOB. HCIOIb30BaTh
CBOMCTBAa I€OMETPUYECKUX (Uryp s pemieHHs 3anad NPaKTHYECKOro Xapakrepa U
3a71a4 U3 CMEXHBIX JTUCLHUILIVH.

OTHomeHus

* OmnepupoBaTh TOHATUSMU: PABEHCTBO (uryp, paBHbIe (UIYpbI, PaBEHCTBO
TPEYT OJIbHUKOB, MapauIeIbHOCTh MPSIMbIX, NEPIEHIUKYISIPHOCTD MPSAMBIX, YTJIbl MEXIY
NPSIMBIMU, IEPIEHAUKYIISP, HAKJIOHHASA, MPOEKLMs, Toooue Guryp, mogoOHbie GUrypsl,
M0I00HBIC TPEYTOJBLHUKH;

* IpUMEHSATH Teopemy Panieca U TEOpEMY O IPONOPLUUOHATBHBIX OTpe3Kax MpHU PELICHUH
3ajady;

* XapaKTepU30BaTh B3aWMHOE pACIOJIOKEHHWE TMPSIMOM U OKPY)KHOCTH, JBYX
OKPYHOCTEH.

B noBcenHeBHOM KM3HM W NpPH HU3YYeHMH [PYIrUX MNpPeIMeTOB: HCIOJIb30BaATh
OTHOIIECHMS JJIS PELICHHUS 33/1a4, BOZHUKAIOIIUX B PEAIbHOM KU3HH.

N3MepeHusi U BbIYHCJICHUS

* OnepupoBaTh NPEACTaBICHUAMH O JUIMHE, IUIOIIAAU, OOBEME KaK BEJIUYMHAMHU.
[Ipumensars teopemy Iludaropa, ¢dopmynsl momanu, oObeMa TpPU PELHICHUH
MHOTOILIATOBBIX 33]a4, B KOTOPBIX HE BCE JAaHHBIE IPEJCTaBJICHbI SIBHO, a TPEOYIOT
BBIUKCIICHUI, ONEpUPOBaTh O0Jiee MHUPOKUM KOJUYECTBOM (POPMYJ JUIMHBI, IJIOLIAAHM,
o0beMa, BBIYUCIATH XapaKTEPUCTHUKKW KoMmOuHanuit  ¢uryp (OkpyXHOCTeHl U
MHOTOYT'OJIbHUKOB) ~ BBIYMCIISITH  PACCTOSIHUSI ~ MEXAy  (urypamu,  HOpUMEHSTbH
TPUTOHOMETPUYECKHE (QOPMYNbl JUIsl BBIUUCIECHUH B OO0Jiee CIOXKHBIX CIy4asx,
IPOBOJUTH BBIUMCIICHUS Ha OCHOBE PaBHOBEIMKOCTU U PABHOCOCTABIEHHOCTH;

* IPOBOJAUTH MPOCTHIE BHIUUCICHUS HA OObEMHBIX TelaxX;

* popMyIMpOBaTh 33724 HA BHIYUCIICHHE JIIMH, TIIOMIAIed 1 00bEMOB U peliaTh UX.

B nmnoBcenHeBHOIl KM3HM W TP U3YYEHMH JAPYrUX I[PeIMeTOB: IPOBOAUTH
BBIUMCJICHUS HAa MECTHOCTH; HPUMEHATH (OPMYJIbl MPHU BBIUUCICHUSIX B CMEXKHBIX
y4€OHBIX MpeAMETaX, B OKPYKaIOIIen TeHCTBUTEILHOCTH.

I'eomeTpu4yeckue mocTpoeHust
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* M3oOpaxkarh reoMeTpuyecKkre PUrypsbl o TEKCTOBOMY U CHUMBOJILHOMY OIHMCAHMIO;

* CBOOOJIHO ONEPUPOBATh YEPTEKHBIMU HHCTPYMEHTAMU B HECJIOKHBIX CIIy4asX,

* BBINOJHATH ITOCTPOEHUS TPEYIOJBHUKOB, PUMEHSTh OTAEIBHBIE METOJbI IOCTPOECHUN
LUPKYJIEM U JJMHEHKON ¥ IPOBOAUTH MPOCTEUIINE UCCIIEIOBAHUS YNCIIa PELICHUM;

* U300paXkaTh TUIOBBIC IJIOCKUE (UTYpPBI U OOBEMHBIC TEla C MOMOIIBI0 MPOCTEUIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B nmnoBcegHeBHOW KM3HM M NPU M3YYEHUHM [JPYIruX MNPeAMETOB. BBHIIOJIHAIThH
MPOCTEHIIINE TTOCTPOCHHSI HA MECTHOCTH, HEOOXOAMMBIE B PEaIbHOW >KHU3HU; OLICHUBATh
pa3Mephbl peaibHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.

IIpeoGpa3oBanus

* OnepupoBaTh MOHATUEM JIBIKEHUS M MpeoOpa3oBaHus MoA00us, BIaI€Th IPpUEMaMu
MOCTPOEeHUS (PUTYP C UCTIOTH30BAHUEM JIBIDKCHHM M TTPeoOpa3oBaHuil moao0us,
MPUMEHSTH MOJYYECHHbIE 3HAHUS U ONBIT MOCTPOCHUN B CMEXHBIX MIPEIMETAX U B
pEATbHBIX CUTYaLUsAX OKPYXKAIOLIEr0 MUPA;

* CTpOUTH (PUTYPY, TOJTOOHYIO TAaHHOH, TIOJIL30BATHCSI CBOMCTBAMU TIOTOOMS IS
000CHOBaHHMS CBOMCTB (PUTYD;

* IPUMEHSTH CBOMCTBA JIBUKEHUH JIJIs1 POBEICHUS MTPOCTEHIINX 000CHOBAHUN CBOMCTB
duryp.

B noBcegHeBHOM KU3HU M NIPU U3Yy4YEeHHUH IPYTrUX NPeIMeTOB: MPUMEHATh CBOWCTBA
JBWYKEHU U IPUMEHSTH MOI00ME IJIs1 MOCTPOSHUI U BBIYUCICHUH.

BekTopbl 1 KOOPAUHATHI HA INIOCKOCTH

» OneprpoBaTh NOHATUSIMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IIPOU3BENECHUE BEKTOPA
Ha YKCIIO, YTOJI MEXIY BEKTOPaMu, CKaJsIPHOE MPOU3BEICHUE BEKTOPOB, KOOPAUHATHI HA
IJIOCKOCTH, KOOPJAMHATBI BEKTOPA;

* BBINIOJIHSATH JICUCTBUS HaJ BEKTOpaMH (CI0KEHHUE, BBIYMTAHUE, YMHOXKEHHE Ha YUCJIO0),
BBIUKCIISATh CKAIIPHOE MPOU3BEACHHE, ONPENEIATh B MPOCTEHIINX CIy4Yasix yrojl MexXIy
BEKTOPAMHU, BBIIIOJHATh Pa3ioKEHNE BEKTOpPA HA COCTABJISAIOIINE, TPUMEHSThH
MOJIyYCHHbIE 3HaHUS B (PU3UKE, MOJIb30BATHCS (POPMYIION BHIYMCIICHUS PACCTOSHUSA
MEXIy TOYKaMH 10 U3BECTHBIM KOOpAMHATaM, UCIIOJIb30BaTh YpaBHEHUS QPUTYp IS
pelleHus 3a/1a4;

* IPUMEHSTH BEKTOPbI U KOOPAMHATHI JJIs PEIICHUS] TEOMETPUUECKUX 3a/1a4y Ha
BBIYKCIIEHUE JUIUH, YTJIO0B.

B noBcegHeBHOM KU3HU M NIPH U3YYEeHHUH APYTUX MPeAMETOB: UCIOJIb30BATh MOHATHS
BEKTOPOB M KOOPAMHAT JJIsl pellieHus 3a/1a4 1o (u3uKe, reorpaduu U IpyruM ydeOHbIM
IpPEIMETAM.

Hcropusi MaTeMaTHKH

 XapakTepu30oBaTh BKJIaJ BHIJIAIOIIUXCS MAaTEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKU U UHBIX
HAy4YHBIX 00JIaCTeN;

* [IOHUMATh POJIb MATEMATHUKU B pa3BUTUU Poccun. Meronbl MaTeMaTUKA

* Mcnionb3ys n3y4eHHbIE METO/BI, IPOBOAUTH JOKA3aTENbCTBO, BBIIOIHATD
OIPOBEPKEHUE;

* BBIOMpATh U3y4EHHBIE METO/Ibl U UX KOMOUHAIINY JIJIsl pEIICHNUS MaTeMaTUYECKUX
3ajay;

* KCMOJIb30BaTh MaTEMAaTUYECKHUE 3HAHUS I ONTMCAHUS

3aKOHOMEPHOCTEMN B OKPYXKAIOLIEH AEHCTBUTEIIBHOCTH U MPOU3BEICHUSAX UCKYCCTBA;
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¢ IIPUMCHATDH HpOCTCﬁHIHG IMPpOrpaMMHBIC CPCACTBA U SJICKTPOHHO- KOMMYHUKAITUOHHBIC
CHUCTCMBI ITIPH PCIICHUNU MATCMATUYICCKUX 3aj1a4q.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS B 7-9 Kiiaccax JJs yCHemHOr 0
Npoao/IKeHusI 00pa3oBaHus HA 0A30BOM U YIrJIy0JIeHHOM YPOBHe

DJIEeMEHTHl TEOPUH MHOYKECTB M MAaTEMaTUUYECKON JIOTUKHU

* CBO0OOHO OnepupOBaTHS MOHSATUSIMU: MHOXKECTBO, XapaKTEPUCTUKHA MHOXKECTBA,
AJIEMEHT MHOXKECTBa, MMyCTOE, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, TTOJIMHOXKECTBO,
MIPUHAJICKHOCTD, BKIIIOUCHUE, PABEHCTBO MHOYKECTB, CITIOCOOBI3aaHNe MHOYKECTBA,

* 33]1aBaTh MHOXXECTBA Pa3HBIMU CIIOCOOAMU;

* IPOBEPSTH BBHIMOJHEHUE XapAKTEPUCTUIECKOTO CBOMCTBA MHOXKECTBA;

* CBOOOTHO OIEpHUPOBATH MOHATUSMHU: BBICKa3bIBAHUE, HCTUHHOCTD U JIOKHOCTH
BBICKA3bIBaHMS, CIIOKHBIE U MTPOCTHIEC BBICKA3bIBAHUS, OTPUIIAHUE BHICKA3bIBAHUIA;
HMCTUHHOCTb U JIOXKHOCTh YTBEPKJICHUS U €0 OTPUIIAHUS, ONIEPAIIUU HAJl
BBICKA3bIBAHUSIMU: U, WJIH, HE; YCJIOBHBIE BBICKA3bIBAHUS (UMIUIUKALIUHN);

* CTPOUTH BBICKA3bIBAHUS C UCIIOJIB30BAaHUEM 3aKOHOB aJIreOpbl BHICKA3bIBAHMIA.

B noBcexHeBHOM :KU3HU U NIPU U3YUYEHUU JAPYTUX NMPEAMETOB:CTPOUTH PaCCYKICHUS
Ha OCHOBE UCITOJIb30BaHUs MPABUII JJOTUKHU; UCIIOIH30BATh MHOXKECTBA, ONIEPaIUU C
MHOKECTBaMHU, UX TpaduuecKoe MpeJACTaBICHUE JIJIs1 ONTMCAHMS PEAIbHBIX ITPOLIECCOB U
SBJICHUH, TIPU PEILICHUM 3a]1au JPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

» CBOOOHO OTIepUPOBATh MOHATHAMU: HATYypaIbHOE YHCIIO, MHOXKECTBO HATypaJIbHBIX
quced, [eJI0€ YUCI0, MHOXKECTBO 1IEJIbIX YHCell, OOBIKHOBEHHAS IPOOb, eCITUIHAS
Jpo0b, CMEIIAaHHOE YKCIIO, PAIIMOHAIBHOE YHCII0, MHOKECTBO PAllMOHAIILHBIX YHCET,
HMppaloHAJIbHOE YUCII0, KOPEHb CTENEHU N, JSHCTBUTEIBHOE YMCI0, MHOKECTBO
JEWCTBUTENBHBIX YHCET, TEOMETpUYECKasi UHTEPIPETALUS HATYPAIbHBIX, LETBIX,
pallMOHAIbHBIX, ICHCTBUTEILHBIX YHUCEIT,

* IOHUMATh U OOBSICHATH PA3HUILY MEXKAY MO3UITMOHHON M HEMO3UIIMOHHOW CUCTEeMaMu
3aIIiCH YHCECIT;

* IEPEBOJIUTH YHMCJIA U3 OJTHOW CUCTEMBI 3alKUCH (CUCTEMBI CYUCIICHUS) B IPYTYIO;

* JJOKa3bIBaTh W UCIOJIL30BaTh MPU3HAKU AEIUMOCTU Ha 2,4, 8, 5, 3,6, 9, 10, 11 cymmsI
Y TIPOM3BEJICHUS YUCE MIPU BHIMIOJHEHUH BBIUMCICHUH U PEIICHUH 3a]1ay;

* BBINOJIHATH OKPYIJICHUE PallMOHATbHBIX U UPPALMOHATIBLHBIX YHUCEII C 3aJJaHHON
TOYHOCTEIO;

* CpaBHUBATH JICUCTBUTEILHBIC YUCIIA PA3HBIMU CIIOCOOAMU;

* YIIOPSIIOYHUBAThH YUCTIA, 3alIUCAHHBIC B BUJIE OOBIKHOBEHHOM U IECATUYHOU JIpOOH,
quca, 3aliCaHHbIe ¢ UCTIONB30BaHUEM apU(PMETUUECKOT0 KBAPaTHOTO KOPHsI, KOPHEH
CTCTICHH OOJIBIIE 2;

» HaxoauTh HOJI 1 HOK 4wmcen pa3sHpIMH crioco0aMM M MCIIOJIB30BaTh MX MPH PEIICHUH
3a71a4;

* BBITMIOJIHATH BBIYMCIICHUS U MPEe0Opa3oBaHUs BBIPAXKECHUM, COJIEPIKAITUX
JICUCTBUTEIJIbHBIE YUCIIA, B TOM YMCJIE KOPHU HATYypaJIbHBIX CTEIICHEH.

B noBceqHeBHOI1 JKU3HU M IPH U3YUYEHHH IPYTUX NPeEIMETOB:
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* BBIIOJIHATh U OOBSICHATH PE3yJIbTaThl CPABHEHUS PE3YJITATOB BBIUUCICHUN ITPH
pELICHUH MPAKTUYECKUX 3a/1a4, B TOM YHCIIE NPUOIMKEHHBIX BBIYMCIICHUN, UCIIONb3YS
pa3Hble CIOCOObI CpaBHEHUM;

* 3aIIMCBIBaTh, CPABHUBATh, OKPYTJIATH YUCIIOBBIE JAHHBIC PEAIHBIX BEJTUYMH C
MCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHHS;

* COCTaBJISITh M OLIEHUBATh Pa3HbIMU CIIOCOOAMU YHUCIIOBBIE BBIPAXKEHUS MPH PEIICHUN
MPAKTUYECKUX 3a7a4 U 33/1a4 U3 IPYrUX y4eOHBIX MPEIMETOB.

ToxaecTBeHHBIE TPeo00pa30BaHUA

* CBOOO/IHO ONEPUPOBATH MOHITUSIMU CTEIIEHU C LIETBIM U APOOHBIM MOKa3aTeleM;

* BBINOJIHATH JOKA3aTEIbCTBO CBOMCTB CTEIEHU C LIETBIMU U IPOOHBIMU MOKA3aTEISIMU;
* OIIEPUPOBATH MOHATUAMH KOJHOUWICH», KMHOTOUJIEH», KMHOTOUJIEH C OJTHON
NEPEMEHHOI», KMHOTOUJIEH C HECKOJIbKUMU TIEPEMEHHBIMIY», KOAPPHUIIUSHTHI
MHOT'OWIEHA, «CTAaHIapTHAas 3alliCh MHOIOYJIEHA», CTENIEHb OJHOYWIEHA U MHOTOWICHA;
* CBOOOTHO BJIaJIETh MMPUEMaMHU MPEOOPA30BaHUS MEIIBIX U APOOHO- pAIMOHATBHBIX
BBIPAKECHUM;

* BBIIOJIHATH Pa3I0KEHNE MHOIMOWIEHOB HA MHOXKMTENH Pa3HbIMHU CIIOCOOAMH, €
UCIOJIb30BaHNEM KOMOUWHAIIUN PAa3TUYHBIX IPHEMOB;

* HCNOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyro TeopeMe Buera, nisnoncka
KOPHEW KBaJpAaTHOI'O TPEXUJICHA U I PELICHU 3a/1a4, B TOM YHCJIE 3a/1a4 C
napaMeTpaMy Ha OCHOBE KBaJpPaTHOTO TPEXUJICHA;

* BBIIIOJIHATH JICJICHUE MHOTOWIEHAa HA MHOTOWIEH C OCTATKOM,;

* JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW U KOPHEW CTEIIEHU N,

* BBINOJIHATH IPE0OPA30OBAHMS BBIPAXKEHUMN, COJIEPXKALLMX KBAIpAaTHbIE KOPHU, KOPHU
CTENEHH n;

* CBOOOZHO ONEPUPOBATH MOHATUAMHU «TOXKIECTBOY, KTOKIECTBO Ha MHOXKECTBEY,
«TOXJIECTBEHHOE MPeo0pa30BaHUEy;

* BBINIOJIHATH Pa3IMYHbIC MPEe0oOpa30BaHMsI BBIPAXKEHUMN, COAEPKAIUX MOTYIIH.

B noBceqHeBHOM KU3HU M NIPU U3Yy4YEHHUH JIPYTUX NPeIMETOB: BHINOIHAThH
npeoOpa3oBaHusl U JEHUCTBUS ¢ OYKBEHHBIMH BBIPRKEHUSIMU, YUCIOBbIE KO DUIIMEHTHI
KOTOPBIX 3aMHCAHbI B CTAHJAPTHOM BHUJIC; BBINOJIHATH TPEOOPa30BAHUS PAllHOHATBHBIX
BBIPQ)KEHU [IPU PEILICHUH 3324 IPYIUX Yy4E€OHBIX IPEIMETOB; BBIIOIHATH IPOBEPKY
npaBaonoao0us GpU3NIECKUX U XUMUYECKUX (OPMYI Ha OCHOBE CPaBHEHUS
Pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHUs] M HEPABEHCTBA

* CBOOO/IHO ONEPUPOBATH MOHITUSIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA, YPAaBHEHHUE, SBIIOIIECECS CIECICTBUEM APYroro ypaBHEHHs,
YpaBHEHUS1, PaBHOCUJIbHBIE HA MHOKECTBE, paBHOCHJIbHBIE IPe00Opa30BaHus ypaBHEHUI;
* pemath pa3Hble BUJbl YPAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPbIE
ypaBHeHUs 3 u 4 creneHel, IpoOHO-palluOHANIbHBIE U UPPALIMOHAIIBHBIE;

* 3HaTh TeopeMy Buera 111 ypaBHEHUI CTENIEHU BBIILIE BTOPOM;

* IOHUMATh CMBICJI TEOPEM O PAaBHOCUJIbHBIX U HEPABHOCUJIbHBIX MPe0oOpa30BaHMIX
YPaBHEHUI U YMETh UX JI0Ka3bIBATh;

* BJIAJICTh Pa3HBIMU METOJAMU PELICHUS YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO/1 PEIIeHHs] 1 OOOCHOBBIBATH CBOM BHIOOP;
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* KCMOJIb30BaTh METO/I UHTEPBAJIOB JIJIsl PEIlICHUsI HEPABEHCTB, B TOM YHUCJE JPOOHO-
paIMOHATILHBIX U BKIIFOYAIOIINX B C€0s MPPAIMOHATILHBIC BBRIPAKEHUS;

* pemiaTh areOpandecKrue ypaBHEHUSI U HEPABEHCTBA U UX CUCTEMBI C MapaMeTpamMu
areOpanyecKuM U rpauuecKuM METOAaMUu;

* BJIAJICTh Pa3HBIMH METOJIaMHU JTOKA3aTeIhCTBA HEPABEHCTB;

* pemaTh ypaBHEHUS B LIETBIX YUCIAX;

* n300pakaTh MHOYKECTBA Ha TJIOCKOCTH, 33/laBacMbIe YPABHCHUSAMHU, HEPABCHCTBAMH H
WX CHCTEMaMH.

B noBceqHeBHOM KNU3HU M IPU U3YYEHU U JAPYTUX MPeIMETOB. COCTABIISATh U PeIllaTh
ypaBHCHUS, HEPABEHCTBA, MX CUCTEMBI IIPU PEIICHUH 3a7a9 IPYTUX YIeOHBIX
MIPEIMETOB; BBITTOIHATH OIICHKY MPaBIOIOA00MS pe3yIbTaTOB, MOTYy4aeMbIX ITPU
PEIICHUH Pa3IMYHBIX YPAaBHEHHM, HEPABEHCTB U UX CHCTEM MPHU PEIICHUH 33/1a4 APYTUX
y4eOHBIX IPEJAMETOB; COCTABIIATh U PEIIaTh YPaBHEHUSI U HEPABEHCTBA C MapaMeTpaMu
MIPY PEIICHUH 33719 IPYTUX YICOHBIX MPEMETOB; COCTABIATh YPAaBHEHHE, HEPABEHCTBO
WM X CUCTEMY, OTIMCHIBAIOIINE PEATbHYIO CUTYAITUIO WU TIPUKJIAIHYIO 33/1a4Y,
UHTEPIPETUPOBATH MOJYyYEHHBIE PE3YIbTATHI.

DyHKUNH

* CBOOOTHO OMIEpPUPOBAThH MOHATUSMH: 3aBUCUMOCTh, (DYHKITMOHAIbHAS 3aBUCUMOCTb,
3aBHCHMas U HE3aBUCHUMas TIEpeMEHHbIe, QYHKIIUS, CIIOCOObI 3a1aHusl GYHKITUH,
apryMeHT M 3HAYCHHUE (PYHKITUH, 001aCTh ONMPEACICHNS U MHOXECTBO 3HAYCHUS
byHKIMU, HYTU QYHKIIUH, IPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIUH,
HauOOJbIIIEe M HAMMEHBIIIEE 3HAYEHUS, YeTHOCTh/HEUETHOCTh YHKIIUU, IEPUOTUIHOCTD
byaknn, rpaduk GYHKIINA, BEpTUKATbHAS, TOPU30HTAIbHAS, HAKJIOHHAS aCHMIITOTHI;
rpaduk 3aBUCUMOCTH, HE SBIISIONICHCS (yHKITUEH,

* CTpoUTh rpaduku PYHKIUI: TMHEWUHON, KBAAPATUIHOM, TPOOHO- JIMHEHHOMH,
CTCTICHHOMW TP Pa3HBIX 3HAYCHUSX MTOKA3aTeNs CTENEHH, Y = X ;

* HCTIOJIK30BaTh IpeoOpa3oBanus rpaduka Gyakmun y = f (X) s mocTpoeHus rpagukoB
¢ynkuuii y = af (kx + b) + C;

* AaHAJTM3UPOBATH CBOMCTBA (DYHKIIMIA M BUJI rpaduka B 3aBUCUMOCTH OT TIapaMETPOB;

* CBOOOJTHO OTIEPUPOBATH MOHITHAMU: TTOCIEA0BATEIILHOCTh, OTPAaHUYEHHAS
MOCJIE0BATEIbHOCTh, MOHOTOHHO BO3pacTarolias (yobIBarolias) nocie10BaTeIbHOCTb,
npeiesn Nociaea0BaTeNIbHOCTH, apudMeTHYecKast MPOrpeccus, FeOMETpUYECcKast
MIPOTPeCcCHsi, XapaKTEPUCTHUECKOE CBOMCTBO apu(hMETUIECKON (TEOMETPUIECKOM )
MIPOrPECCUH;

* HCTOJIh30BaTh METO/I MATEMATHUECKOW WHIYKITUH TS BBIBOAA (hOPMYI,
JTIOKa3aTeJIbCTBAa PABEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEITUMOCTb;

* HCCIIEZIOBATh MOCIIEA0BATENLHOCTH, 3aJJaHHBIE PEKYPPEHTHO;

* peraTh KOMOMHUPOBAHHEIE 337]a9H Ha apU(METHIECKYIO U TEOMETPHIECKYIO
MIPOTPECCUH.

B noBcegHeBHOM KNU3HU M TP U3YYEHUH IPYTUX MPeIAMETOB. KOHCTPYHUPOBAThH U
HCCIIeI0BaTh (DYHKIIMH, COOTBETCTBYIOIIHE PeaIbHBIM MPOIIECCAM | SIBJICHHSM,
WHTEPIPETUPOBATH MOTYyYEHHBIE PE3yJIbTAThl B COOTBETCTBUH CO CHEIU(DUKOIMA
HCCIIETyeMOT0 TIPOIECcCca WM SIBJICHUS; UCTIONb30BaTh TPa(UKU 3aBUCUMOCTEN IS
WCCIIeIOBAaHUS PEATBHBIX MPOIIECCOB U SBJICHUH; KOHCTPYHPOBATh M HCCIIEA0BATh
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(GYHKIMY pU pELICHUH 3a]1a4 IPYruX y4eOHBIX PEIMETOB, MHTEPIPETUPOBATD
MOJIYYE€HHBIE PE3YJIbTAThI B COOTBETCTBHH CO CIIEUU(PHUKON ydeOHOTrO MpeaAMETa.
CraTucTika U Teopus BepOSITHOCTEH

* CBOOO/IHO ONIEPUPOBATH MOHIATUSIMU: CTOJIOUATHIE U KPYTrOBbIE€ TUAarpaMMbl, TaOJINLIbI
JAHHBIX, CpeIHEE apu(PMETHIECKOE, MEINaHa, HANOOJbIlIEe U HAUMEHbIIIEE 3HAUCHUS
BbIOOPKH, pa3mMax BBIOOPKH, AUCTIEPCHUSI U CTAaHAAPTHOE OTKJIOHEHUE, ClydaiHas
M3MEHYHMBOCTb;

* BBIOMpaTh Hanbosee yA00HbIN cnocol npeacTaBieHus HH(GOpMaILMK, aJeKBaTHBIN ee
CBOMCTBaM M IICJISIM aHAJIM3a;

* BBIYUCIISTH YUCIIOBBIE XapaKTEPUCTUKU BHIOOPKH;

* CBOOOJIHO ONEpUPOBATh MOHATUAMU: (PaKTOpUAN YKCa, IEPECTAHOBKU, COYETAHUS U
pa3Menienus, TpeyroiapHuk Ilackans;

* CBOOOZHO ONEPUPOBATH MOHATUSAMMU: CIYy4alHbII ONBIT, CIIy4aliHbIN BbIOOD,
UCTIBITAHUE, SJIEMEHTAPHOE ClydaitHOe COOBITHE (MCXOJ), KIIACCUUYECKOE OMpeesIeHNe
BEPOSATHOCTHU CITY4alHOTO COOBITHS, OTIEPAIIMH HAJ| CIIyYallHBIMH COOBITUSMH, OCHOBHBIE
KOMOHWHATOpHBIE (DOPMYIIBL;

* CBOOOJIHO OIEpUPOBATh MOHATHAMU: CIYYailHbIA ONBIT, CIyYalHBII BBIOOD,
UCIIBITAHUE, dJIEMEHTAPHOE ClydaifHOe COOBITHE (MCXOJ), KITACCHYECKOE OMpeeIeHNe
BEPOSATHOCTHU CIIY4alHOTO COOBITHUS, ONIEpallK HaJl CIIydallHBIMH COOBITUSIMH, OCHOBHBIE
KOMOHMHATOpPHBIE (POPM YIIbI;

* 3HaTh IPUMEPHI CIyYailHBIX BEIMUYMH, U BBIUUCIATh UX CTATUCTUYECKHUE
XapaKTEPUCTUKH;

* UCNOJIb30BaTh (HOPMYJIbl KOMOMHATOPUKY MIPU PELIEHUH KOMOMHATOPHBIX 337a4;

* pelaTh 3a7a4y Ha BBIYUCIICHUE BEPOSITHOCTH B TOM YHCIIE C UCIIOJIb30BaHUEM (HOPMYIL.
B noBceqHeBHOM KU3HU M NIPH U3YYEHHUH JAPYTUX NPEAMETOB: IIPEICTaBIATh
HMH(}OpMAIIIIO O pealbHBIX MPOLECCaX U SIBICHUIX CIIOCOOOM, aJIEKBaTHBIM €€ CBOMCTBAM
Y L€ UCCIEA0BAHNS; AHAIU3UPOBATHh U CPABHUBATH CTATUCTUYECKHUE XapaKTEPUCTUKU
BBIOOPOK, MOJTYYEHHBIX B MPOIIECCE PEUICHUS MTPUKIIAAHON 3a/1aui, U3YYEHHS PEaIbHOTO
SBJICHUS, PEIICHUS 3341 U3 APYTrUX YUYEOHBIX IPEIMETOB; OLIEHUBATh BEPOSTHOCTh
peanbHBIX COOBITUHN U SIBJICHUN B PA3IMYHBIX CUTYAIUSX.

TexcToBBIE 3a1a4H

* PemiaTh pocThle U CIO0XKHBIE 337auH, a TAKKE 33]a4M ITOBBIIIEHHONW TPYAHOCTU U
BBIICIISATh UX MAaTEMATUYECKYIO OCHOBY;

* pacro3HaBaTh pa3HbIC BUBI U THUIIBI 3371a4;

* HCMOJIb30BaTh PA3HbIE KPATKUE 3aIIMCH KaK MOJIEIIM TEKCTOB CIOKHBIX 3a]a4 U 3a7a4
MOBBILIEHHOM CIIOKHOCTH JIJIs1 TOCTPOECHMS TOMCKOBOWM CXEMBI M PEILIEHUs 3a/1ay,
BbIOMpaTh ONTUMAJIbHYIO JJIS1 pacCMaTPUBAEMOI! B 3a7jau€ CUTYallMH MOJEIb TEKCTa
3a]a4u;

* paznu4aTh MOJEb TEKCTA U MOJIEIIb PEIICHUS 3a/1a4l, KOHCTPYHPOBAaTh K OJJHOM
MOJIEJIM PEILEHUS CIOXKHBIX 3a/1a4 pa3Hble MOJEIM TEKCTa 331a4u;

* 3HaTh U IPUMEHSTH TPU CIIOcO0a MOKMCKA peleHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U
OT YCIJIOBHUSA K TpeOOBaHUIO0, KOMOMHUPOBAHHBIN );

* MOZEIUPOBATh PACCYKIACHUS MPU TIOUCKE PELLIEHUS 3a7au ¢ IOMOIIbIO rpad-CXeMbl;

* BBIJICJISITH ATAMbl PEIICHUS 33/1a4d U COJIEPKaHUE KaKIOT0 3Tara;
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* YMETh BBIOMPATh ONTUMAIbHBIA METOJ] PELICHUs 3a/1a4l U OCO3HaBaTh BbIOOp METO/A,
paccMaTpHuBaTh pPa3IMYHbIE METO/IbI, HAXOJIUTh Pa3HbIE PEUICHUS 3aa4M, €CIIU
BO3MOJKHO;

* AHAJIM3UPOBATH 3aTPYJHEHUS IIPU PEILICHUN 33]1a4;

* BBINOJIHATH Pa3IMyHbIe MPe0o0pa30BaHUs MPEII0KEHHON 3a]a4H, KOHCTPYHUPOBAThH
HOBBIE 33/1a4U U3 JaHHOH, B TOM YHCJie OOpaTHbIE;

* HIHTEPIIPETUPOBATh BEIUUCIUTEIbHBIE PE3YIbTAThI B 3a/1a4€, UCCIEI0BATh MOTYyYEHHOE
pELIeHNE 3a/1a4H;

* U3MEHATH YCIIOBUE 33]1a4 (KOJIMYECTBEHHBIE HJIM KAUE€CTBEHHBIE JIaHHBIE), UCCIIEI0BATh
M3MEHEHHOE MPeo0pa3zoBaHHOE;

* AHAJIM3UPOBATH BCEBO3MOKHBIE CUTYalIMH B3AUMHOI'O PACIIONI0KEHUS JIBYX OOBEKTOB U
W3MEHEHHUE X XapaKTEPUCTUK MPU COBMECTHOM JBHXEHUH (CKOPOCTh, BpEMH,
paccTosiHue) MpH PEelIeHUHN 33]a4 Ha JBUKEHHE JIByX OOBEKTOB KaK B OJIHOM, TaK U B
IIPOTUBOI OJIOKHBIX HAIIPABJICHUX, KOHCTPYHPOBAaTh HOBBIE CUTYAIlMH HA OCHOBE
W3MEHEHMS YCIOBHI 3a7a4t MPU ABUKEHUU 110 PEKE;

* HCCJICZI0BATh BCEBO3MOXKHBIE CUTYal[U! IIPH PELICHUM 3a7a4 Ha ABUKEHUE TI0 PEKE,
paccMaTpHUBaTh pa3HbIE CUCTEMBI OTCUETA;

* pemiath pa3HOOOpAa3HbIE 3a/1a4U «HA YACTHY;

* pemaTth 1 000CHOBBIBATh CBOE PEIICHUE 33]a4 (BbIIEIATh MAaTEMAaTHUYECKYIO OCHOBY) Ha
HaXO0XJICHUE YaCTH YUCIA U YUCA 110 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBICIIA IPpOOH;
* 00BACHATH UJCHTUYHOCTD 33/]1a4 Pa3HbIX TUIIOB, CBS3bIBAIOLINX TPU BEIMYUHBI (HA
paloTy, Ha MOKYNKH, Ha IBUKEHUE), BBIIEIATh 3TU BEIMUNHBI U OTHOLICHUS MEXIY
HUMH, TPUMEHSTH UX MPU PELICHUH 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a1a4
YKa3aHHBIX THIIOB;

* BJIJICTh OCHOBHBIMU METO/JAMM PELICHUS 33]1a4 HAa CMECH, CIUIABbl, KOHIIEHTPALUH,
UCIOJIb30BaTh MX B HOBBIX CUTYAIUSX MO OTHOLIEHHUIO K U3yYEHHBIM B ITpOLIECCe
oOy4deHus;

* pemiath 3a7a4M Ha MPOLIEHTHI, B TOM YHUCJIE, CIOKHBIE IPOLEHTHI ¢ 000OCHOBAHHEM,
HCIIOJB3Ys Pa3HbIC CIIOCOOBI;

* pelaTh JOrHYecKre 3a7auu pa3HbIMU ClI0OCO0aMHU, B TOM YHUCIIE, C IByMsI OJIOKaMU U C
TpeMst 0JI0KaMU JaHHBIX C TOMOLIbIO TAOJIUIL;

* pemaTh 3a7a4y 10 KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEN HA OCHOBE MCIOJIb30BAaHUS
U3YYEHHBIX METOJIOB U 00OCHOBBIBAThH PEIICHHUE;

* peniaTh HECIIOKHBIE 3aJ]a4H 110 MATEMATHYECKON CTaTUCTHUKE;

* OBJIa/IETh OCHOBHBIMU METO/IaMH PELIEHUS CIOKETHBIX 33]1a4:

apudMeTndeckuil, anredpanyeckuii, nepedop BapuaHTOB, FT€OMETPHUECKUIA,
rpadudecKkuii, IPUMEHATh UX B HOBBIX [10 CPABHEHUIO C U3yYEHHBIMU CUTYaIUSX.

B noBcegHeBHOM KU3HU M NIPU U3YyYEHHUH JIPYTrUX NMPeAMETOB. KOHCTPYUPOBAThH
HOBBIE JUISl JTAaHHOM 33J1a4M 33Ja4HbIC CUTYAllMM Y4YETOM peajbHbIX XapaKTEPUCTHK, B
YaCTHOCTH, IIPU PELICHUH 337]a4 Ha KOHLIEHTPALUH, YYUTHIBATh IIJIOTHOCTH BEIIECTBA;
pelaTh U KOHCTPYUPOBATh 3a/1a4l Ha OCHOBE PACCMOTPEHHUSI peajibHbIX CUTYALIHM, B
KOTOPBIX HE TpeOyeTcs TOUHbIN BBIYUCIUTENbHBIN pe3ybTaT; peiaTh 3aJa4u Ha
JIBIKEHUE T10 PEKE, pacCMaTpUBasi pa3HbIE CUCTEMBI OTCUETA; KOHCTPYUPOBATh 3a/1a4HbIE
CUTYyallUH, PUOJIMKEHHBIE K PeaTbHON JeHCTBUTENBHOCTH.

I'eomerpuueckue purypsi
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* CBOOOIHO ONEepUpPOBATh TEOMETPUUYECKUMU TIOHSITHSMU TIPU PEIICHUH 3a/1a4 U
MPOBEICHUN MaTEMaTHUECKUX PACCyKICHHI;

* CaMOCTOSITENIbHO (POPMYIUPOBAThH ONPEACIICHUS TEOMETPUUECKUX (PUTYp, BbIIBUTaTh
TUIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX PUTYyp U 0OOCHOBBIBATh
WA OTPOBEPraTh Ux, 0000IIaTh WM KOHKPETH3UPOBAThH PE3yIbTaThl Ha HOBBIE KJIACChHI
buryp, IpOBOAUTH B HECIIOXKHBIX CIydasiX Kiaccuukamuio GUryp mno pa3iniyHbIM
OCHOBAHUSIM;

* MCCJIEIOBATh YEPTEXKH, BKITIOUass KOMOMHAIIMHN (UTYp, H3BICKaTh, UHTEPIPETHPOBATDH U
peoOpa3oBBIBaTh MH(GOPMAIIHIO, TIPEICTABIICHHYIO HA YEPTEkKAX;

* pemaTh 3a7a4i TeOMETPUUECKOTO COCPKAHMSI, B TOM UHCJIEC B CHUTYAIIHsIX, KOTIa
AIITOPUTM PEIICHUS HE CIIEYET SIBHO U3 YCIOBUS, BHITIOIHITh HEOOXOAUMBIE JITIS
peleHus 3a7aun JOMOIHUTENIbHbIE TIOCTPOSHUS, UCCIEI0BAaTh BOZMOXKHOCTD
NpUMEHEHUS TeopeM U (HopMyI sl pellieHus 3a1ay;

* popMynHupoBaTh U JOKA3bIBATh TE€OMETPUUECKUE YTBEPKIACHUS.

B noBceqHeBHOM KU3HU ¥ IPH U3YYEHHUH IPYTUX NMPeIMETOB. COCTABIISATH C
UCIOJIb30BAaHUEM CBOMCTB F€OMETPUYECKUX PUTYP MaTEeMaTUYECKUE MOJIEIH JIJIs
peleHus 3a7a4d MPaKTHUECKOTro XapakTepa 1 3a7ad U3 CMEKHBIX JUCIUILINH,
MCCIIEZIOBATD MOJIyYEHHBIE MOJIETIH U UHTEPIPETUPOBATH PE3YIIbTAT.

OTHOmICHUA

* BiageTs mOHSATHEM OTHOILIEHUS KaK METaNpeIMETHBIM;

* CBOOOJHO ONEPUPOBATH MOHATUSAMHU: PAaBEHCTBO (QUTYp, paBHbIE (PUTYPBI, PABEHCTBO
TPEYT OJIbHUKOB, MAaPAJIEIbHOCTD MPSIMBIX, IEPIEHIUKYIISIPHOCTD MPSIMBIX, YTJIbl MEXIY
NPSIMBIMU, TIEPIICHIUKYIISIP, HAKIIOHHAS, TPOEKLIUsI, mofgodue puryp, nogoOHbIe GUTypsbl,
M0I00HBIC TPEYTOJBLHUKH;

* HCII0JIb30BaTh CBOMCTBA MOJI00OMS M paBEHCTBA (pUTyp IIPU PELLIEHUH ajiad.

B noBceHeBHO# :KU3HU M PU U3YYEeHUH PYTHX NMPeIMeTOB. UCTIOIh30BATh
OTHOILEHUS JJIsl TOCTPOEHUS U UCCIIEAOBAaHUS MaTeMaTHUYECKUX Mojieel 00BEKTOB
pealbHOM KU3HMU.

N3MepeHusi U BHIYHCIEHHUS

* CBOOO/IHO ONEpUPOBATH MOHIATHIMH AJNHA, IJI0IIa/1b, 00BEM, BETUUMHA YIila KaKk
BEJIMYMHAMU, UCTIOJIB30BaTh PAaBHOBEIMKOCTh U PABHOCOCTABIEHHOCTD NP PEUICHUU
3aJ1a4 Ha BBIYMCIIEHUE, CAMOCTOSITEIHHO MOIY4aTh U UCIOIb30BaTh (DOPMYJIbI JJIs
BBIYHCIICHUH TIJIOMAACH 1 00heMOB (UTYpP, CBOOOTHO ONEPUPOBATH IIIMPOKUM HAOOPOM
dbopMyI1 Ha BBIYMCIICHHE MPU PEIICHUU CJIOKHBIX 33/1a4, B TOM YHUCIIE U 3aJlay Ha
BBIUKCJICHHE B KOMOMHAIMSIX OKPYKHOCTH U TPEYT OJIbHUKA, OKPYKHOCTH H
YEeTHIPEXYTrOJbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

* CaMOCTOSITENIbHO (POPMYIMPOBATH THIIOTE3bI U IPOBEPSITh UX JOCTOBEPHOCTb.

B noBceHeBHO# KU3HU ¥ TPU U3YYEHHUH IPYTrUX NPeaAMeTOB . CBOOOIHO ONEPUPOBATH
(dbopMynaMu IpY PELICHUH 33/1a4 B APYrUX y4eOHBIX IpeaMeTax U MPU MPOBEICHUU
HEOOXOMMBIX BBIYMCICHUN B peaibHON KU3HU.

I'eomeTpuyeckue mocTpoeHus

 OnepupoBath NMOHATHEM HAOOpa 3JIEMEHTOB, OMPEACIIAIOUIUX T€OMETPUUECKYIO
burypy,

* BJIaJIETh HAOOPOM METOJOB MOCTPOCHUM LIUPKYJIEM U JIMHEUKOM;

b HpOBOI[I/ITI) dHAJIN3 U peaJ'II/IBOBBIBaTB 9TaIllbl peIHeHI/IH 3a1a4 Ha HOCTpOGHI/Ie.
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B noBcexHeBHOM KM3HU M NIPU U3YYEHHUH APYTUX MPEIMETOB  BBIIOJIHATD
MIOCTPOEHUSI HA MECTHOCTH; OLIEHUBATh Pa3MePbI peabHbIX 00BEKTOB OKPYKAIOLIET0
MHpA.

IIpeoGpazoBanus

* OnepupoBaTh IBHKEHUSIMU U TPEOOPA30BAHUAMU KaK METANPEAMETHBIMU OHITUSIMU;
* ONEPUPOBATH MOHSATUEM JBUKEHUA U MpeoOpa3oBaHus MoAo0us 1j1si 000CHOBAHUM,
CcBOOO/IHO BJIAJETh IPUEMAMH TIOCTPOEHUS (PUTYP C MOMOIIBIO IBHXKEHHUM U
npeoOpa3zoBaHus MOA00OUS, a TAKKE KOMOMHALMAMHU JBUKEHUHN, TBUKEHUN U
npeoOpa3oBaHUi;

* KCMOJIb30BaTh CBOMCTBA ABMKEHUHN U TPeoOpa30oBaHuM i MPOBEACHHUST 0OOCHOBAHUS
U JI0Ka3aTeNbCTBA YTBEPKICHUN B TEOMETPUU U APYTUX YYEOHBIX MpEAMETax;

* MOJIH30BATHCSI CBOMCTBAMH JIBIKCHUN U MMPEoOpa30BaHUM MIPH PEIICHUH 3a/1a4.

B noBcexHeBHOM KM3HU M NIPU M3YYEHHUH APYTUX MPEIMETOB. IPUMEHATh CBOMCTBA
JBWKEHU U IPUMEHSATH MOJI00ME JIs1 HOCTPOEHUI U BBIYUCIECHUM.

BexTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

* CBOOOTHO ONIEpUPOBAThH MOHATUSMU BEKTOp, CyMMa, Pa3HOCTh BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YHCIIO, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOOPANHATHI HA
IJIOCKOCTH, KOOPIMHATBI BEKTOPA;

* BJIQJIETh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IIOCKOCTH JIJISl pEIEHU 3a7a4 Ha
BBIYMCIICHUE U JOKA3aTeNbCTBA;

* BBIIOJIHATH C IIOMOILBIO BEKTOPOB M KOOPAUHAT J0KA3aTEIbCTBO U3BECTHBIX EMY
reoMeTpudeckux (pakToB (CBOICTBA CPEIHUX JIMHUM, TEOPEM O 3aMeUaTeNbHbIX TOUKAX U
T.Il.) ¥ TIOJTy4aTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

* UCIIOJIb30BaTh ypaBHEHUS QUTYp Ul PELICHU 33]1a4 U CAMOCTOSITENIbHO COCTABIISATh
YPaBHEHUS OTJIENbHBIX MJIOCKUX QUTYD.

B noBcetHeBHOM KM3HU M NIPU M3YYCHHMU JAPYIUX NPEIMETOB: | HCIOJb30BaTh
NOHATHS BEKTOPOB U KOOPAMHAT JJISl PELICHU 33/1a4 10 (pU3UKe, reorpapuul U Ipyrum
y4€OHBIM MpeIMETaM.

Hcropust MaTeMaTUKH

* [loHnmaTe MaTemMaTuKy Kak CTpOrO OPraHM30BaHHYIO CUCTEMY HAY4YHBIX 3HAHUH, B
YaCTHOCTH BJIQ/IETh MPEACTABICHUSIMU 00 aKCHOMATHUYE€CKOM MOCTPOECHUU T€OMETPUH U
MEPBUYHBIMU MPEICTABIICHUSIMU O HEEBKJINJIOBBIX T'€OMETPUSAX;

* paccMaTpuBaTh MATEMATUKy B KOHTEKCTE UCTOPHUM PAa3BUTHS LIMBUIIN3ALUN U UCTOPUU
pa3BUTHUS HAYKH, TIOHUMATh POJIb MaTEMATUKH B pa3BuTun Poccuu.

Metoabl MaTeMaTHKH

* Brazerp 3HaHUSAMU O Pa3IMYHBIX METOJAX OOOCHOBAHMS U OIPOBEPIKECHUS
MAaTeMaTUYECKUX YTBEPKIACHUN U CAMOCTOSATENILHO IIPUMEHATD UX;

* BJIQ/IETh HABBIKAMM aHAJIM3A YCJIOBUSA 3aa4U U ONPENEIICHUS MOAXOMAIINX IJIS
peleHus 3a7a4 M3y4eHHbIX METOJI0B MM UX KOMOMHALIN;

* XapaKTepU30BaTh MPOU3BEACHUS UCKYCCTBA C Y4ETOM MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE, UCIIOIB30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEILHOM TBOpU € C T B €.

2. Conep:xaHue yueOHOro npeamera
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( «MaTemaTruka», «Aareopa 7-9», «I'eomerpus 7-9» - 850 uacos)
CopnepxaHue KypcoB MaTeMaTHKu 5—6 KI1accoB, anreOpbl U TeOMETpuu 7—9 KI1accoB
O0OBEAMHEHO KaK B HCTOPUYECKU CIIOKHUBIIUECS JTUHUU (4YUCIIOBas, aiaredpanyeckas,
reoMeTpuueckasi, (QyHKIMOHAllbHass W Jp.), TaK HU B OTHOCUTEIHHO HOBBIC
(cToxacTuueckasi JIMHUS, «peajbHas MareMarthka»). OTHeNbHO MNPEeACTaBICHbI JIMHUS
CIO’KETHBIX 3a]1a4, UCTOPUYECKAsl TUHUS.
JJIeMEeHTHhI TEOPUM MHOXKECTB M1 MAaTEeMaTH4eCKOM JIOTHKHU
CornacHo ®I'OC ocHOBHOro 0011ero 00pa3oBaHusl B KypC MaTeMaTHKW BBENIEH
pasnen «Jloruka», KOTOpPBIA HE MPEAINOoaraeT JOMOJHUTEIbHBIX YacOB HA U3YYEHUU U
BCTPAMBAETCsl B Pa3IMYHbIC TEMbl KYpCOB MaTeMAaTUKU U MH(DOPMATUKU U TPEIBapsICTCs
O3HaKOMJICHHEM C 3JIEMEHTaMU TEOPUU MHOKECTB.
MHoxkecTBa U OTHOLIEHUSI MEK1y HUMH
MHOX€CTBO, Xapakxmepucmuieckoe ce0tUCmeo MHONMCECMEd, SIEMEHT MHOMXKECTBA,
nycmoe, KOHeuHoe, OeckoHeuHoe  MHOXMcecmeo. IlogmuoxkecTBo.  OTHOIIEHHE
MPUHAIICKHOCTH, BKIIIOUCHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aaHUs
MHOXECTB, pPAcCno3HA8aHUe NOOMHOMCECME U  JJIEeMEHmMO8  NOOMHONCECME  C
ucnoabzosanuem Kpy208 Junepa.
Onepanumn HaJ MHOXKECTBAMH
[lepeceuenrie U OObEIUHEHHE MHOXKECTB. PasHocmb MHOJCecms, OO0NoJHeHUe
MHOMCcecmea, Humepnpemayus onepayuii HAO MHONCECMBAMU C NOMOWDBIO KPY208
Dilnepa.
JJIeMEeHTbI JTOTUKH
Onpenenenne.  YTBepkAcHHS.  AKCMOMBI U Teopembl.  Jloka3aTenbCTBO.
JlokazarenbCTBO OT poTUBHOTrO. Teopema, oopaTHas qanHoM. [IpuMep 1 KOHTpIIpUMED.
Bricka3biBaHus
HcTUHHOCTh M JIOKHOCTH BBICKa3bIBaHUs. (COdtCHblE U Npocmvle B8bICKA3bIBAHUL.
Onepayuu HAO 6bICKA3LIBAHUAMU C UCNONIb30BAHUEM JIOCUYECKUX CBA30K. U, UIU, He.
Ycnosnvie svickazvieanus (umnauxayuu).

2.1. Conep:xanue Kypca MaTeMaTuKH B 5—6 ki1accax — 340 4.)

HartypajbHble 4ynciaa u HyJIb
HartypajbHblil psiJi YuCeJ U ero CBOMCTBA

HarypanbHoe yncio, MHOXECTBO HaTypallbHBIX YHCEN U €r0 CBOICTBA, H300paKeHHE
HaTypaJIbHbIX 4YHCENl TOYKaMU Ha 4YHUCIOBOW mpsimMol. Mcrmonp3oBaHuE CBOMCTB
HATYpaJIbHBIX YHCET MPU PEIICHUH 3a]1a4.
3anuch U YTeHUE HATYPAJIbHBIX YK Cell

Paznuune Mexay uudpoit u yucinom. Ilo3unmoHHas 3amuch HaTypajdbHOIO 4HCHA,
MOMECTHOE 3HAY€HUE MHQPPHI, pa3psAabl U KIACCHhl, COOTHOIICHHE MEXAY JBYMs
COCEIHUMM pa3psIHbIMHU €IMHULIAMU, YTEHUE U 3alIUCh HATypaJbHbBIX YUCEIL.

Oxpyrienue HarypaiabHbIXx 4mced HeoOxonmumocts okpyrienus. IIpaBuno
OKpYTJICHHS HATYPaJbHBIX YHCEL.

CpaBHeHHe HATypaJIbHBIX 4uces, cpaBHeHne ¢ yuciaoM 0 Ilonsatue o cpaBHEHUU
Ylcesl, CPaBHEHHE HATYPaJbHBIX YHUCEN JAPYr C APYTOM U C HYyJIEM, MareMaTHdecKas
3aIluCh CPaBHEHUH, CIIOCOOBI CPAaBHEHHMSI YHCEIL.
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JeiicTBUsI ¢ HATypaJbHbIMH 4ucaaMu CrokeHHe W BbIYMTAHUE, KOMIIOHEHTHI
CIIOKEHUSI W BBIUYUTAHUS, CBSI3b MEXIYy HUMHU, HAXOXKICHUE CYMMBI U Pa3HOCTH,
M3MEHEHHUE CYMMBI U PA3HOCTH MPH U3MEHEHUN KOMIIOHEHTOB CJIOKEHUS M BBIYUTAHUS.

YMHOXKEHHE U ACICHUE, KOMIIOHEHThl YMHOXEHHUS U JEICHHUS, CBA3b MEXIAY HUMH,
YMHOXXCHUE U CIIOKEHHUE B CTOJIOMK, JEJICHUE YroJKOM, MpOBEpKa pe3yibTaTa C
MTOMOIIBIO MPUKUAKA U OOPaTHOTO JEHCTBUS.

IlepemecTUTENBHBIA W COYETATENBHBIA 3aKOHBl CIIOXKEHHSI W YMHOXCHWUS,
pactpeieUTENIbHbI  3aKOH YMHOXKEHHUSI OTHOCUTEIBHO CJIOXKEHUS, 000CHOBaHUE
A120pUMMO8 8bINOJIHEHUSL APUDMEMULECKUX OeliCmBULL.

CrteneHb ¢ HATypajbHbIM MoOKa3aTejeM 3aluch 4YHCIA B BHUJE CYMMBI
pPa3psAIHBIX CJIaraeMbIX, MOPSIOK BBITIOJIHEHUS JACHCTBUM B BBIPAXKEHUSIX, COACPIKAITUX
CTEINEHb, BBIYUCICHUE 3HAUYEHU BBIPAKEHUN, COAEPIKAIINUX CTEIECHb.

YucsoBbie BbIpakeHusi YHCIOBOE BBIpAXEHHE M €ro 3HAUYCHHE, TOPSIOK
BBINIOJIHEHHS JICICTBUU.

esienne ¢ octaTkoMm JleneHne ¢ OCTaTKOM Ha MHOKECTBE HATypaJbHBIX YHCE,
ceoticmea oenenus ¢ ocmamxom. IIpakTudeckue 3aauu Ha JISJICHUE C OCTATKOM.

CaoiicTBa U MPU3HAKHU AeJuMOcTH CBOMCTBO ACIMMOCTH CyMMBI (Pa3HOCTH) Ha
gucio. [lpusznaku nenumoctu Ha 2, 3, 5, 9, 10. llpusnaxu denumocmu na 4, 6, 8, 11.
Jloxazamenbcmeo  npusnhaxog  Oeaumocmu. PellleHHMe NpakKTUYeCKUX 3aJad ¢
MIPUMEHEHUEM MPU3HAKOB JICTUMOCTH.

Pa3zioxkenne unc/ia Ha NPOCTbIE MHOKHUTEIN

[IpocThie U cocTaBHBIE YHCIIA, peuemo Ipamocgena.

PaznoxxeHne HaTypajibHOTO 4YHCIa HAa MHOXUTENU, PA3J0KEHUE Ha MPOCThIE
MHOXUTENU. Koiuuecmao denumenei wucia, aieopumm pasiodceHus Yucia Ha npocmole
MHOJMCUMENU, OCHOBHAS MeopemMa apughmemuxu.

AsreOpauvecKkue BbIpasKeHUs!

Hcnonb3oBanue OykB s OOO3HAUEHHUS YMCEN, BBIUKMCICHUE 3HAUYCHMUS
anre0OpanyecKoro BBIPAXKEHUsI, MPUMEHEHHE alreOpandecKuX BBIPAKCHUN MJI 3alucu
CBOMCTB apu(PMeTHUECKUX JIEUCTBUM, MpeoOpa3oBaHue alredpanyecKux BhIpaKeHUH.

JleJuTes i ¥ KpaTHble

JlenuTenb W €ro CBOMCTBa, OOIIMM JEIUTENh JIBYX OoJjiee Yucelsl, HauOOIbIITUN
OOIIMIA JIeTuTeIh, B3aMMHO TNPOCTHIC 4YHCJIA, HAXOXJEHHE HauOOJIbIIEro OOIIero
nemurtensi. KpaTHoe u ero cBOMCTBa, 00Iiee KpaTHOE ABYX U Oojee 4uces, HauMEHbIIee
o0111ee KpaTHoe, CIIOCOObl HAX0XKECHNS HAUMEHBIIIETO 00I1IeT0 KPaTHOTO.

J{poou

OObIKHOBEHHBIE 1PO0H

Honsi, gacth, ApoOHOE uucio, Ipodb. [[poOHOEe YuCIO Kak pe3ysibTaT ACJICHHUS.
[IpaBuiibHBIE U HEMPaBUIIbHBIE IPOOH, CMElIaHHas APOOb (CMEIIaHHOE YHCIIO).

3anuch HATypaJbHOTO 4YHCJIAa B BHJAE JApOOM C 3aJlaHHBIM 3HAMEHAaTeJeM,
npeoOpa3zoBaHuE CMENIAaHHOW IPOOU B HETIPABUIILHYIO IPOOL U HA00OPOT.

[IpuBenenne apobeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
Jpo0ei.

CnoxxeHre W BBIUUTAHHE OOBIKHOBEHHBIX JIpoOei. YMHOXKEHHE U JCJICHUE
OOBIKHOBEHHBIX JPOOEH.

ApubdmMernueckre IeUCTBUSI CO CMEITAaHHBIMH IPOOSMH.
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Apudmernyeckue 1eHCTBUS C TPOOHBIMU YHCIIAMU.

Cnocobwl payuonanuzayuu GblYUCIEHUL U UX HNPUMEHEHUe HpPU BbINOJHEeHUU
Oeticmauii.

HMecaTuunbie apodm llemas w  gpoOHas dYacTu  JIECATUYHOM  JpoOwu.
[IpeoOpazoBanue NOECATUYHBIX JpoOeii B OOBIKHOBEHHbIE. CpaBHEHHE JECATUYHBIX
npobeit. CroxeHue W BBIUUTAHHUE JECATUYHBIX JpoOed. OKpyrieHue NeCITUYHBIX
npobOeil. YMHOXKEHUE U AelieHUue ACCATUUHBIX ApoOei. [Ipeobpazosanue 0ObIKHOGEHHBIX
opobeii 8 decsimuunvle Opoou. Koneunvie u beckoneunvle decsimuytvle OpooU.

OTtHomeHue ABYX umcen Macmtad Ha toiane u kapte. I[lpomopruu. CpoiicTBa
IIPONIOPLIUH, IPUMEHEHHUE ITPONIOPLIUI U OTHOLLICHUH IIPU PELLICHUU 3a1a4.

Cpennee apudmerudeckoe 4ucea CpenHee apudmeTHueckoe IBYX YHCET.
N300paxkenne cpeaHero apu(pmMeTHIECKOro ABYX YMCE Ha YUCIOBOM MpsMoil. Pemenue
MPAKTUYECKUX 3a/lady C MpUMEHEeHueM cpefaHero apudmernueckoro. Cpeodnee
apugmemuueckoe HeCKOIbKUX YUCEI.

IIpouentsl Ilonsatne nmponenTta. BrluncieHne NPOUEHTOB OT YMCIA M YMCIA I10
W3BECTHOMY IIPOLICHTY, BBIPAKCHHE OTHOILICHUS B MPOLEHTax. PelieHue HecI0KHbBIX
MPAKTUYECKUX 33/1a4 C MPOLICHTAMM.

JMuarpammsbl Cton04aTsie U KPyroBeie AuarpaMMebl. M3Biedenne nHbopManum u3
nuarpamMm. Mzoopasicenue ouazpamm no Yucio8blM OAHHbIM.

PanuonajnbHbIe YHCIa

IMosoxknTeIbHBIE U OTPULATEIbHbIE YHcaa 300paxenre dnucen Ha YUCIOBOM
(xkoopnunatHoM) mpsimoit. CpaBHeHue uyucen. Moaylnb 4Yuciaa, TeOMETpUuYecKas
WHTEpHOpETays MOIYJs 4ucia. J[eMCTBHS € TMOJOXUTEIbHBIMU M OTPULIATEIbHBIMHU
yuciaaMu. MHOXECTBO LEJbIX YUCEN.

IlonsiTe 0 panuoHaJbLHOM umcie. [lepsuunoe npedcmasgnenue 0 MHONCECMBe
PpayuoHanbubix yucen. JIeNCTBAS C pallMOHAIbHBIMU YHCIIAMH.

Penienne TeKCTOBBIX 3aJa4

Enmaunbl u3mMepeHuii: JIMHBI, TI0MAAA, 00bEMa, MacChl, BPEMEHU, CKOPOCTH.
3aBUCUMOCTH MEXIY €AMHUIAMHU U3MEPEHUS Ka)XJAOW BEIMYMHBI. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsI, PACCTOSIHUE, IMPOU3BOJUTEIBLHOCTh, BpeMs, padoTa;
LIEHA, KOJINYECTBO, CTOUMOCTb.

3agaun Ha Bce apudmernueckue aedcTBUsL PelnieHne TEKCTOBBIX 3aaad
apudmernaeckuM criocobom. Vcmons3oBanue TabIuUIl, CXeM, YEPTEKEHN, IPYTUX CPEIACTB
MPEACTABICHUS TAHHBIX ITPU PELICHUH 3a1a4u.

3amaunm Ha ABWKEeHHe, PadOTy M NMOKYNKH PellieHWe HECIOXKHBIX 3a7ay Ha
JIBU>KEHUE B MPOTHBOIIOJIOXKHBIX HAMpPaBICHUAX, B OJIHOM HAaINpaBJICHUU, IBUKECHHUE IO
peKe MO TEUECHHUIO M TMPOTHB TeueHus. PemieHuwe 3amady Ha COBMECTHYIO paloTy.
[Ipumenenue apoOeil Mpyu peleHny 3a1ay.

3amaum Ha YacTH, 10U, IPOUEHTHI Penienre 3a1a4 Ha HAXOXKAECHUE YaCTH YHCIIa
M 4ucia no ero yactu. Pemenue 3agay Ha IpoUeHTsl U Joid. [IpuMeneHne nponopuuii
MIpY PEUICHHUH 33/1a4.

Jloruyeckue 3amaum PemieHne HECIOXKHBIX JIOTMYECKUX 3anad. Pewenue
JI02UYeCKUX 3a0ay ¢ NOMOWbIo 2paghos, maod.auy.

OcHOBHBIE METOAbI pelleHHs TeKCTOBBIX 3aaa4: apupMeTHUECKUH, mepedop

BAPUAHTOB.
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Harnsignass reomerpusa @urypel B OKpyxawomem wmupe. Harmsagssie
npeacTaBlieHus O (uUrypax Ha IUIOCKOCTU: MpsMas, OTPE3OK, JIyd, YroJj, JIoOMaHas,
MHOTOYT'OJIbHUK, OKPYXHOCTb, KpYyr. YeThIpeXyroJIbHUK, NIPSIMOYrOJIbHUK, KBaapar.
TpeyronsHUK, 6udvl mpeyeonvHuko8. IlpasunvHvie muozoyeonvHuku. W3o0paxkeHue
OCHOBHBIX T'€OMETpUYECKUX GUryp. Bszaumnoe pacnonosicenue O08yX NpAMbIX, O08)YX
OKpYJICHOCmeEU, npsaMou U  OKpysycHocmu. JliuHa oTpe3ka, JIoOMaHOW. EnuHuib
u3MepeHus: JuMHbl. [locTtpoeHne orpeska 3agaHHOM UMHBL. Bunasl yrnos. ['pamycHas
Mepa yria. 3MepeHne u mocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIIOPTHUPA.

[lepumetrp mHOroyrompHuka. [loHsTHE TUIOmMEAAM (DUTYPHI; €TUHUIIBI W3MEPEHUS
mwiomaau. I[lnomane npsMoyroynbHuka, kBajapata. [IpubnmkeHHoe n3MepeHue miounaam
buryp Ha kieruaror Oymare. Pagnosenukue gueypul.

Harnsnaele — mpencraBieHus O MPOCTPAHCTBEHHBIX  (urypax:  KyoO,
napajjieNienumnesl, npusma, nupamuja, map, chepa, xkoHyc, nuiauHap. MzobOpaxenue
NPOCTPAHCTBEHHBIX  Quryp. Ilpumepwvr ceuenuu. Mmnoeoepannuku. Ilpasunvhbie
MHo2oepanHuky. 1IpuMepsl pa3BepTOK MHOIOIPAHHUKOB, LIMJIMHIPA U KOHYCA.

[lonsitue odveMa; enuuuilbl o0beMa. OObeM MPSAMOYTOJILHOTO Mapalieenureaa,
KyOa.

[Tonsatue o paBeHnctBe uryp. LleHTpanbHas, oceBas U 3epKaibHAs CUMMETPHH.
N300pakeHne CHMMETPUIHBIX DUTYD.

Pemenue npakTuyecKux 3a7a4 ¢ MPUMEHEHUEM MPOCTEUILINX CBOMCTB QUTyYp.

HcTopus maTreMaTuKu

lossnenue yugp, Oyke, uepoenugos 6 npoyecce cuéma u pacnpeoeneHust
npooykmos Ha /{pesnem Bnuoicnem Bocmoke. Cesazb ¢ Heonumuueckoti pesonoyuell.

Pooicoenue wecmudecaimepuunoii cucmemsl cuucienus. llosgnenue decamuuHou
3anucu yuce.

Poowcoenue u pazsumue apugpmemuru namypanvuwix uucen. HOK, HOJ[, npocmoie
yucna. Pewwemo Opamocgena.

llosenenue myns u ompuyamenvuvlx ducen 6 mamemamuxe opegHocmu. Ponb

Huogpanma. Ilouemy (—1)(—1) =+17?

Ilpobu 6 Basunone, Ecunme, Pume. Omxpovimue decsimuunvix Opodei. Cmapuntvie
cucmemul mep. Jlecamuynvle Opobu u mempuyeckas cucmema mep. JI. Macnuykuii.

2.2. Coep:kanue Kypca MaTeMaTuku B 7-9 kiiaccax

2.2.1. Aareopa — 306 u.

Yucaa

PanuonanbHble 4YHMcaa MHOXKECTBO pamnvoHaIbHBIX 4yucen. CpaBHEHHE
palMoHaNbHbIX uucen. JIeHCTBUS ¢ palMOHAIbHBIMU uucIaMUu. [IpedcmasneHue
PAYUOHATBLHO2O0 YUCIA 0eCAMUYHOU OPOObIO.

Hppaunonanbubie unciaa llonarne umpparumoHanbHOro umcia. Pacmo3HaBanue
UppalMoHAIbHBIX uncen. [lpumepsl nokaszarenscTB B anrebpe. HpparnmoHaabHOCTH

qncia 2 . [Ipuvenenne B reoMetpuit. CpasHenue uppayuonaibholx yucel. Muoscecmso
OelicmeumenbHblX Yucei.
ToxaecTBeHHbIE IpeoOpa3oBaHus
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YucioBble 1 OyKBeHHbIE BBIPAa:KeHUsI BripakeHHE C MEpeMEHHOW. 3HAaYEHHE
BbIpaxkeHus. [loicTaHOBKA BBIpaKEHUN BMECTO MEPEMEHHBIX.

Heabie BbIipa:kennss CTENEHb C HATYpAJIbHBIM IIOKa3aTeleM W €€ CBOICTBA.
[IpeoOpazoBaHus BEIpAXKEHHM, COACPKAIINX CTENEHU C HATypalbHBIM MTOKa3aTEIeM.

OnHouneH, MHOTOWICH. J[eMCTBHUS ¢ OAHOWICHAMH W MHOTOWICHAMH (CIOXKEHHE,
BBIYUTAHUE, YMHOXKEHUE). DOPMYIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJpaToOB,
KBaJpaT CyMMbl UM Pa3HOCTU. Pa3nokeHWe MHOro4YJ€Ha HAa MHOXHWTEIIU: BBIHECCHHE
OOLIEro MHOXHTENSL 32 CKOOKU, ZpYNnuposKa, npumeHenue @opmynr COKpPAWEHHO2O0
ymHodcenus. Keaopammuwii mpéxunen, pasnoocenue KeaopamHo2o mpEXUIeHa Ha
MHOJICUMeENU.

/IpoOHO-panuoHaibHble BbIpakeHusi CTeneHb C [EJNbIM  ITOKA3aTeNIeM.
[IpeobpazoBanue IpPOOHO-JIMHEWHBIX BBIPAKEHUN: CIIOKEHHE, YMHOXEHUE, JCJICHHUE.
Aneebpauueckas 0poow. Jlonycmumvie 3HaueHUss NePeMEHHbIX 8 OPOOHO-PAYUOHATbHBIX
svipadicenusix. Coxpawenue anceopaudeckux opooet. Ilpusedenue aneebpauyecKux
opobeti k obwemy 3namenamenio. [lelcmeaus ¢ aneedpaudeckumu OpoosImu. ClodxiceHue,
8blYUMAHUE, YMHOMCEHUEe, OelleHUe, B038e0eHIUe 8 CIeNneHb.

IIpeobpazosanue evipasicenuti, co0epiIcaujux 3HaK MOOYJIAL.

KBagpaTnble kopHu Apudmernueckuid KBaJpaTHbIM KopeHb. [IpeoOpazoBanue
BBIPDAKCHUM, COJEpk AIIUX KBAApPAaTHbIE KOPHU: YMHOYKEHHUE, JIEJICHUE, BBIHECCHUE
MHOXKUTEIIS U3-T10/] 3HAKA KOPHS, 8HECEHUE MHONCUMEISI HOO 3HAK KOPHSL.

YpaBHeHHs U HEPABEHCTBA

PaBencrBa YuncnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

VYpaBHenuss [loHsTue ypaBHEHUS W KOpHS YypaBHeHUs. [Ipedcmasnenue o
pasHocunbHocmu ypasHenuil. Obnacms onpeodenenus ypasHenus (061acms 00Ny CmumbIx
3HAYEeHUl nepeMeHHOl).

JIuHeiliHOe ypaBHeHMe U ero KOpHHM PenieHue NTMHENHHBIX YpaBHEHUU. Jluneunoe
ypasnenue c¢ napamempom. Konuuecmeo xopneu aumetinoco ypaeHenus. Pewenue
JIUHEUHBIX YPABHEHUU C NAPAMEMPOM.

KBanparnoe ypaBHenue u ero kopHM Ksanparneie ypaBHeHusa. HenosHble
KBaJpaTHbIE ypaBHEHUA. J[MCKpUMHMHAHT KBaJApaTHOro ypaBHEHHs. Dopmyna KopHeEH
KBaJpaTHOrO YypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema.
Pemenue kBampaTHBIX ypaBHEHHI: UCTIONB30BaHKE (DOPMYIIBI TSI HAXOXKIACHUS KOPHEH,
epaguueckutl Memoo peuwleHusl, paszlodceHue Ha MHOMCUmenu, noobop KopHel ¢
ucnoavzosanuem meopemovl Buema. Konuuecmeo KopHeli K8aopamHnoz20 YpAaeHeHUs 6
3agucumocmu om e20 Ouckpumunauma. buxeadpammuvie ypasnenus. Ypasnenus,
Cc800UMbLE K TUHEUHbIM U KeaopamubiM. Keadpammubie ypasHenus ¢ napamempom.

J/IpoOHoO-panuoHa/ibHbIe YpaBHeHUsi Perienve npocTedmmx ApoOHO-TUHEHHBIX
ypaBHeHUH. PeuieHue OpoOHO-payuoHAIbHBIX YPABHEHUI.

Memoowl pewienus ypasHeHuil: Memoowvl pagHOCUIbHBIX NPe0OPA308aAHUL, Memoo
3aMenbl nepeMeHHou, epaghuueckuit memoo. Hcnonv3osanue ceoticmé QYHKYul npu
peulenuu ypagHeHu.

IIpocmetiwue uppayuonanvuvie ypasuenus euoa [ f (x)=a, \/ f(x)= \/ g(x) -

Vpaenenus euoa X" =a.Ypaenenus 6 yenvix uuciax.

30



Cucrembl ypaBHeHU#l YpaBHEHUE C ABYMS IEPEMEHHbIMU. JINHENHOE ypaBHEHHUE
C JABYMs TNEpeMEHHbIMU. [Ipamas Kax ecpaguueckas unmepnpemayus JIUHEUHO20
VPagHeHUsl ¢ 08YyMsl NePeMEeHHbIMU.

ITonsTHe crucTeMbl ypaBHEHUN. PellieHne cucTeMbl ypaBHEHUM.

Meronpl pemieHuss CHCTEM JIMHEMHBIX YPaBHEHHMM C JBYMS I€PEMEHHBIMH:
epaguueckuti Memoo, Memoo CloJHCeHUs, METOJ TI0JICTAHOBKH.

Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa UYwncnoBele HepaBeHcTBa. (CBOWCTBA YMCIOBBIX HEPABEHCTB.
[TpoBepka cripaBeJIMBOCTH HEPABEHCTB MIPH 3aJJaHHBIX 3HAYCHUSIX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporue u HecTporue HepaBeHCTBa. (Oob.racmb
onpeoenenus HepageHcmaa (001acmv OONYCMUMbBIX 3HAUEHUL NePeMEHHOL).

Pemenre TMHENHBIX HEPABEHCTB.

Ksaopamnoe nepagsencmeo u ezo pewienus. Pewenue xeaopamuvix HepaseHCms:
UCNONIb306aHUE CBOUCME U 2padura KeaopamuyHou @YHKYUU, Memoo UHMEPB8aNos.
3anuce pewienus K6a0OpamHo20 HEPABEHCMEA.

Pewenue yenvix u 0poOHO-payuoHaiIbHbIX HEPABEHCME Memo0OM UHMEPBAIO8.

Cucrembl HepaBeHCTB CUCTEMbl HEPAaBEHCTB C OJIHOM NEpeMEHHOM. Pemienue
CUCTEM HEpPAaBEHCTB C OJHOM NEPEMEHHOW: JMHEHHBIX, keadpammuwix. W300paxkeHue
pelIeHrs CHUCTEMBbl HEPABEHCTB HA YMCIOBOM MPSAMOW. 3aluCh PEIICHUS CUCTEMBI
HEPaBEHCTB.

DOyHKUUHA

IonsiTue ¢QyHkuum JlexkapToBbl KOOPIUHATHI HAa IUIOCKOCTH. DopMupoBaHuUE
MPEICTABIICHUA O METANpPEeAMETHOM TMOHATUU «KOOpAMHATh». CrocoObl 3amaHus
byHKIMNA: aHAMUTHYECKUH, rpaduueckuit, tabmmunbii. ['padux dyaxuuu. ITpumepst
(GyHKIMHI, TOTy4aeMbIX B IMPOLECCE UCCIEAOBAHUS PA3JIMYHBIX PealbHBIX MPOLECCOB U
peumieHust 3amad. 3HadeHue (QyHkuumu B Touke. CBoiicTBa (yHKUMIL: 00nacTh
ONpPEACIICHNsl, MHOXECTBO 3HAUEHHUW, HYJIU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
uémHOCMb/HeYeMmHOCmMb, TIPOMEKYTKH BO3pACTaHUs U YObIBaHMS, HauOoJblIee U
HauMeHblee 3HaueHud. MccnenoBanue GpyHkuuu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepwvisnocms ynkyuu. Kycouno sadanuvie pynkyuu.

Jluneiinas ¢ynkmust CpoiictBa U rpaduk JUHEHHONW (QYHKIUHU. YTIIOBOU
K03 unueHT npsmoii. Pacnonoxenne rpadpuka TMHEHHON QyHKINHA B 3aBUCUMOCTH OT
e€¢ yrioBoro ko3dgduimeHTa U cBoOOAHOro uiieHa. Haxoowdenue KkKodppuyuenmos
JIUHEUHOU DYHKYUU NO 3A0AHHBIM YCIOBUAM. NPOXOAHCOEHUE NPAMOT Yepe3 08e MOYKU C
3A0aHHbIMU  KOOPOUHAMAMU, NPOXOHCOEHUe NpAMOU uYepe3 OAHHYI0O MOYKY U
napanienvHoll OaHHOU NPIMOI.

KBagparuunasa ¢ynkousa CpolictBa u  rpaduk KBagpaTU4YHOM (YHKUUU
(mapabona). Ilocmpoenue epaghuxa keadpamuunou ynkyuu no mouyxkam. Haxoxnenue
HyJel  KBaJpaTUYHOW  (DYHKIMH,  MHOdMCECcmea  3HAYEHUU,  NPOMENCYMKO8
3HAKONOCMOAHCMEA, NPOMEICYMKOE MOHOMOHHOCU.

. k
OO0paTHas nponopUOHAIBLHOCTH CBOMCTBA QYHKIIUU Y = K y= ['unep6ona.
X
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I'paguxku pynkyuit. Ilpeobpaszosanue cpagurxa @ynkyuu y=f(x) 04
nocmpoenus cpaguxos yukyui 6uoa y = af (kx+b)+c.

I'pagpurxu pynxyuti y=a+L y=~x, y=3x, y=|x|.

Xx+b’
ITocaenoBaTebHOCTH M Nporpeccud Ynciosas Mmocie10BaTelIbHOCTh. IIpuMepsI
YUCIOBBIX MOCJIeI0BATEILHOCTEH. BeckoHEUHBIC MOCJIEIOBATEIBHOCTH.

Apudmernueckas nporpeccusi u e€ cpoiictBa. ['eomerpudeckas nporpeccusi. Qopmyna
obwezco unena u cymmvl N NEPEvIX UNEHO8 apUupmemuieckou u 2eoMempuieckou
npoepeccuu. Cxooawasics 2eomempuyeckas npocpeccus.

Penienne TeKCTOBBIX 3aJa4

3agaun Ha Bce apudmernueckue HAedcTBUSL PelnieHne TEKCTOBBIX 3aad
aprupMeTUIeCKUM criocoooM. Mcronp3oBaHue TaOIMIl, CXeM, YePTEKEH, IPYTUX CPeJICTB
MpPEACTaBICHUS TAHHBIX MIPU PELICHUU 3a]auu.

3agaunm Ha JABWKeHHe, Pa0dOTy M NOKYNKH AHAIN3 BO3MOXHBIX CHUTYyallul
B3aMMHOTO PACMOJIOKEHHUs] OOBEKTOB TMpPU HUX JBUKEHHUU, COOTHOLIEHHUS OOBEMOB
BBITNIOJTHSAEMBIX pa0dOT MPU COBMECTHOU padoTe.

3amauum Ha yacTH, 10JIM, IPOUEHTHI Penienre 3a1a4 Ha HAXOXKAECHUE YaCTH YHCIIa
Y YHWCJIa 1o ero yactu. Pemenne 3a1a4 Ha npoueHTsl U aoau. [IpuMenenne nporopuuii
MIPU PEILICHUU 33]1ay.

Jlornueckue 3axa4u Perenne JOruueckux 3amad. Peuwienue no2udeckux 3a0ay ¢
nomowwio epagos, mabauy.

OcHOBHBIE MeTOABbI pelleHus] TEKCTOBbIX 3aaa4y: apupMeTUudecKu,
anreOpanyeckuid, nepedop BapHaHTOB. [lepguunvie npeocmasienus o Opyeux Memooax
peuienus 3a0ay (eeomempudeckue u spagpuueckue memoosl).

CraTtucTuka v TeopHus BepOSITHOCTEH

Cratuctuka TabnuuHoe U rpaduyueckoe MPeACTaBICHUE NaHHBIX, CTOJI0YATHIC U
KPYTOBBIE Juarpammbl, rpadvku, TpUMEHEHHE auarpaMM U TpaduKoB sl ONMHUCAHUS
3aBHCHMOCTEH peabHBIX BEJIMYWH, U3BJIeUeHUE MH(POPMAIUU U3 TAOIHI], TUArpaMM U
rpaduxoB. Omnwmcare/bHbIE CTATHCTHYECKUE TOKa3aTelr YHUCIOBBIX HAOOPOB: cpeaHee
apudmeTnueckoe, Meouara, HandoJbIIEE U HAMMEHBIIIEE 3HaUeHHs. Mepbl pacCeuBaHMUS:
pa3Max, oucnepcus u cmaHoapmHoe OMmKIOHeHUe.

CnyuaiiHas UW3MEHYMBOCTb. M3MEHUMBOCTH, TpU U3MepeHusx. Pewarowue
npasuia. 3aKOHOMEpPHOCMU 8 USMEHYUBLIX BETUYUHAX .

Cayuaiinbie coObiTHs Ciy4yailHble ONBITBI (IPKCIIEPUMEHTHI), 3JIEMEHTApPHBIE
ciydaifHble coObITHsS (UcXofbl). BepositHocTn 31emMeHTapHbIX coObITUH. CoObITHS B
CIIy4aHBIX JKCIEPUMEHTAaX U OJarompUsATCTBYIONIME 3JIEMEHTapHbIE COOBITHSA.
BepositHocT  ciydaliHbIX COOBITHIA. OMNBITBI C PaBHOBO3MOKHBIMHU 3JIEMEHTapPHBIMU
coObrTusiMU. Kitaccnueckue BEpOSTHOCTHBIE OIBITHI C UCIOJIb30BaHUEM MOHET, KYOHKOB.
Ilpeocmasnenue cobvimuii ¢ nomowpwpto ouazpamm Junepa. IlpomusononosicHvle
coovimusi, obveouHenue u nepeceyerue coowvimuti. Ilpasuno cnoscenus eeposmHocmen.
Cnyuaiinwiti 6v160p. Illpeocmasnenue skcnepumenma 6 6ude Oepesa. Hezasucumvie
coovimus. Ymmuoowcenue eeposamuocmeii Hesagucumuix coovimuil. IlocnedosamenvHuvle
Hezasucumvle ucnvimanus. llpeacrapneHne 0 He3aBUCUMBIX COOBITHUSX B )KU3HHU.

32



Inemenmut Komounamopuku Illpasuno ymHoodiceHus, nepecmanosku, gpaxmopuar
yucna. Couemanus u uucio couyemanun. Dopmyna uucia couemauuti. TpeyeonbHux
lackana. Onvimovl ¢ 60AbUWIUM YUCTOM PABHOBOZMOIICHLIX INEMEHMAPHBIX COOLIMUIL.
Buvluucnenue eeposimuocmeti 6 onvimax ¢ npumMeHeHuem KOMOUHAMOPHBIX GOPMYIL.
Ucnvimanusa bepuynnu. Ycnex u neyoaua. Bepossimuocmu cobbimuii 8 cepuu UCHblMaHuil
bepnynnu.

Cnyuaiinole eenuuunol

3HaKkomcmeo co CAYHUatHbIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbLX
cayyainslx eenuduH. Pacnpedenenue eepoammocmeti. Mamemamuueckoe odcudauue.
Ceoiicmea mamemamuueckoeo odfcuoanus. Ilonamue o 3akoHe OOILUWIUX HUCe.
Uszmepenue eeposmuocmeti. Ilpumenenue 3axkona OO0MLWUX YUCET 6 COYUONOSUU,
cmpaxoeanuu, 6 30pasooXpaneHuu, obecnedyenuu 0OE30NACHOCMU  HACENeHUs 8
UpPe38bIYAUHBIX CUNYAYUSIX.

2.2.2.T'eomerpus — 204 yaca

I'eomeTpuueckue purypsl

durypsl B reoMeTpuM M B OKpY:KawomeMm wmupe ['eomerpuueckas ¢urypa.
dopmupoBaHHe MPEICTABICHUN O METAIPEIMETHOM MOHSATUH «(DUTYpay.

Touka, nuHUA, OTPE30K, HpsMasi, Jy4, JIOMaHas, IJIOCKOCTb, Yroj, OuccekTpuca
yriia u €€ CBOWMCTBA, BUJBI YIJI0B, MHOIOYTI'OJIbHUKH, KPYT.

OceBast cummMmerpus reomerpuueckux ¢uryp. LleHTpanpHas cUMMETpHUs
reoMeTpudecKux puryp.

MHOroyroibHUKH MHOIOyrOJbHHUK, €ro D3JEMEHTBl W €ro  CBOWCTBA.
Pacno3HaBaHne  HEKOTOPBIX  MHOIOYI'OJIBHUKOB.  Buinykivie U HegvinyKivie
MHO20y201bHUKY. 1 IpaBUIBHBIE MHOTOYTI' OJIBHUKH.

TpeyronsHuku. BeicoTa, MmeanaHa, OuccekTpuca, CpeaHssl JIMHUS TPEYroJIbHHUKA.
PaBHOOEApEeHHBIN TpEyrojdbHUK, €ro CBOWCTBA H TMPU3HAKUA. PaBHOCTOpOHHUUI
TpeyroysibHUK. [IpsIMOYrosibHBIM, OCTPOYIOJIbHBIM, TYINOYIOJBHBIM TPEYrOJIbHUKMU.
Breninue yriel TpeyrojasHuKa. HepaBeHCTBO TpeyroibHHUKA.

Yereipéxyronapuuku. Ilapamnenorpamm, pomO, TpsIMOYrOJIbHUK, —KBajpart,
Tparneuus, paBHoOenpeHHast Tpanenus. CBOICTBa U IPU3HAKY MapajuiesorpaMma, pomoa,
IIPSIMOYIOJIbHUKA, KBaJpaTa.

OxpyxHOCTB, KPYr VX 371EMEHTHI U CBOWCTBA; HIEHTPAIbHBIE U BIMCAHHBIE YIJIBI.
KacarenpHast u cexywas K OKPYXKHOCTH, uUX ceoucmeéqa. BIHMCAaHHBIE W OIHMCAHHBIE
OKPYKHOCTH JUISL TPEYTOJIBHUKOB, YemblpEXy201bHUKOB, NPABUTbHBIX MHO20)20AbHUKOS.

I'eomeTpuyeckune ¢purypsl B npocTpancTse (00bEMHBIE Tes1a) MuozoepanHuk u
e2o anemenmul. Haszeanus MHO202pAHHUKO8 C PA3HLIM NOJOACEHUEM U KOIUYECTNEOM
epaneii. 1lepBuuHble TpenCTaBICHUs O NMUpaMUJE, Napajulelenunene, npusme, chepe,
mape, HWIMHAPE, KOHYCE, UX JJIEMEHTaX U IMPOCTEUIINX CBOMCTBAX.

OTHOmIEeHMS

PaBencrBo ¢uryp CpoiicTBa paBHBIX TPEYTOJbHHUKOB. [Ipu3Haku paBeHCTBa
TPEYr OJIbHUKOB.

HapaaneabHocTs npsambIx [Ipyu3Haku W CBOWCTBA NapaUIEIbHBIX MPAMBIX.
Axcuoma napannenvnocmu Eexnuoa. Teopema Daneca.
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[epnenaukyasipabie upsambie [Ipsmon yron. IlepneHaukynssp K IPsSAMOM.
Haknonnas, npoeknus. CepequHHBIN NEPHIEHIUKYIAP K oTpe3Ky. Ceolicmea u npusHaxu
nepneHoOUKYIAPHOCIU.

Iloooobue

Ilponopyuonanvuvle ompesku, nooodue ¢ueyp. Ilodobuble mpey2onNbHUKU.
Ilpusnaxu noooobus.

B3aumHoe pacnoJsioxkeHue psiMOi U OKPY>KHOCTH, 08X OKPYIHCHOCHEII.

N3mepenuss U BIYUCJTCHUSA

Beauuunbl Ilonstue Benmuunbl. [lmmHa. WM3Mepenue pnuHbl.  EauHUIBL
n3MepeHus JauHbl. Bennunna yrna. ['pagycHas mepa yria.

[TonsTe o muomaAM TUIOCKOW GUrypsl U €€ cBolcTBaxX. M3MepeHue ruiomaaei.
EnuHuIBI n13MepeHust TII0MIaau.

[IpenacraBnenue 06 o0BEME W ero cBoicTBax. M3mepenue oO0bEMa. EnuHUITEI
U3MepeHHst 00bEMOB.

N3mepennss W BbIYMCIeHUSA IHCTPyMEHTBHI U1 M3MEPEHUMH M IOCTPOCHMU;
U3MEpEHNE U BBIYMCIICHUE YIJIOB, JJIMH (paccTosHUM), miomaeil. TpuronoMmerpuueckue
(GYHKIIMM OCTPOro yriia B MPSAMOYIOJbHOM TPEYrojibHUKe 1pucoHomempuyeckue
@dynxyuu mynoeo yena. BuUUCICHUE B3JIEMEHTOB TPEYTOJBHUKOB C HCIIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX COOTHOILICHUH. DopMyIIbI TJI0IIAN TpPEYroJbHUKA,
napajuieiorpaMmMa U €ro 4acTHBIX BUJOB, (POpMYJbl JUIMHBI OKPYKHOCTH U TUIOIIAIU
kpyra. CpaBHeHHe W BblumcieHue miomajnei. Teopema [ludaropa. Teopema cumycos.
Teopema xocunycos.

Paccrosinusi PaccrosiHne Mexay ToukaMu. PaccTostHue OT TOYKM 110 IPSAMOM.
Paccmosnue meancoy cpueypamu.

I'eomeTpuueckue mnocrpoeHuss [eomempuueckue nocmpoenus 074
UAIOCMPAYUU CBOUCME 2eOMemMpPUdecKUx ueyp .

NHCcTpyMeHTBl 111 TOCTPOEHUM: IUPKYNb, JUHEWKA, YrolibHUK. [Ipocmetiuiue
NOCMPOEHUs YUPKYIeM U JTUHEUKOU. NOCMpoeHue OUCceKmpucyl y2ia, nepneHouKyisapa K
NPAMOU, Y2id, paeH020 OAHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO MPEM CMOPOHAM, O8YM CIOPOHAM U VLY MeHCOY
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

enenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpazoBaHusd

IIpeoGpazoBanus [lonsTue npeoOpa3oBaHUsl. [IpencraBnenue 0
MeTaIpeIMETHOM TMOHATUH «TpeodpazoBanuey. Ilodobue.

JABuaxenuss OceBasi U IEHTpaJIbHAsi CUMMETPHUS, HOBOPOM U NAPANLIETbHbLU
neperoc. Kombunayuu 08usicenuti Ha niocKocmu u ux c8oucmaa.

BekTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

Bekrops! [loHsaTHe BekTOpa, 1EMCTBUSA HAJl BEKTOPAaMHU, UCIIOIb30BaHUE BEKTOPOB
B (DU3UKeE, pasznodiceHue 6eKMopa Ha COCMABIAIOUUE, CKATAPHOE NPOU3BeOeHUe.

Koopaunarsl OCHOBHBIE MOHATHUS, KOOPOUHAMbBL 8EKMOPA, PACCHMOSIHUE MENCOY
moukamu. Koopounamul cepeounvt ompeska. Ypasnenus guzyp.

Ilpumenenue 6ekmopog u KoopouHam OJis peueHUs NPOCMEUUUX 2eOMEMPUYECKUX
3a0au.
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Ucropusi marematuku Bo3nuknoeenue mamemamuku KaxK Hayku, Imansvt eé
pazeumun. OcnoeéHble pa3zdenvl mamemamuku. Bvloarowueca mamemamuxku u ux
6KJ1a0 6 pazeumue HAYKU.

beckoneunocmv  mHodcecmea npocmwuix uucen. Yucna u  OnuHbLL  OMPE3KOS.
Payuonanvuvie uucna. Ilompednocmo 6 uppayuonanvruix yucnax. [lxona [ugpazopa

3apooicoenue aneebpvt 6 Hedpax apupmemuxu. An-Xopesmu. Poowoenue
oykeennoti cumeonuku. Il.Depma, . Buem, P. Jlekapm. Hcmopus eonpoca o
HAaxoxcoeHuu (hopmyl KopHel aneebpauyeckux ypagHeHuu cmeneneil, 601buux 4yemaolpéx.
H. Tapmanws, /[oc. Kapoano, H X. Abens, D.1anya.

llosenenue memooa KoopouHam, NO3GOJAOUIE20 NEPEeBOOUMb 2e0MempUyecKue
obvexkmul Ha A3bik aneeopul. llosesnenue epaghuxos gynxyut. P. Jexapm, I1. @Pepma.
Ipumepwl pasnuunvix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzamckoeo (@ubonauuu) o kpoauxax, uucia Dubonauuu.
3aoaua o waxmammoii docke. CX00UMOCMb 20MeMPULECKOU NPOCPeCCUlL.

Hcmoku meopuu eeposmnocmeli: cmpaxosoe oeno, azapmusie uepul. 11. Pepmua,
b.Ilackanw, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. Ilugacop u eco wkona. @anec, Apxumeo. Ilnamon
u Apucmomens. Ilocmpoenue npauibhblx MHO20Y20AbHUKOS. Tpuccekyus yena.
Keaopamypa kpyea. Yoeoenue xyba. Ucmopus uucna m. 3on0omoe cevenue. «Hauanay
Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus nsamozo nocmynama.

l'eomempus u ucxkyccmeo. [eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOULE2O
mupa.

Acmponomuss u ceomempusa. Umo u xax yswam Anaxcacop, Opamocgen u
Apucmapx o pazmepax Jlynvi, 3emnu u Connya. Paccmosnusa om 3emau oo JlyHvl u
Connya. Hsmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Junep. H.U.Jlobauesckui,
11.J1. Yebvrues, C. Kosanesckas, A.H.Koimozopos.

Mamemamurxa 6 pazsumuu Poccuu: I[lemp |, wkona mamemamuueckux u
HagueayKkux Hayk, pazeumue poccuiickoeo ¢aoma, A.H.Kpwinos. Kocmuueckas
npoepamma u M.B.Kenovuu.

Ilpomesicymounas ammecmayus no mamemamuxe npogooumcs 6 gpopme
KOHMPOAbHOU padomul.

Ha nposedenue npomesrcymounoii ammecmayuu omeooumcs no 1 uacy 6 xaxicoom
Knacce
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3. TemaTuuyeckoe NJIAHUPOBAHUE

MaTeMaTHuKa 5-6 KJjacc

Ne Ha3Banue TeMbl KomunyecTBo
w/n 4acoB
MarTreMmaTuka, S Kjiacc
1 | Jlunuu (BKiro4ast BXOOHOW KOHTPOJIb) 9
2 | HarypanpHbIe yncaa 12
3 | HeiicTBUs C HATYPAJIbHBIMU YUCIAMHU 21
4 | Mcnionp30BaHUE CBOWCTB AeHCTBUHN ITPHU BHIYHCIICHUSIX 10
5 | Yriabl 1 MHOTOYTOJIBHUKH 9
6 | Jle1tumMocCTh yncen 16
7 | TpeyroJibHUKHU U Y€ THIPEXYTOJIbHUKH 10
8 | Apobu 19
9 | HeiicTBHus ¢ 1poOsiMu 35
10 | MHOTOTpaHHUKH 11
11 | Tabauubl U TUArpaMMBbl 9
12 | [ToBTOpEHUE 7
13 | IIpomexyTOYHAs aTTECTAITHS 1
Bcero 3a roa 170
MaTtemaTuka, 6 KJjIacc
1 | ApoOu u npoueHTHl (BKJIOYasi BXOOAHOW KOHTPOJIb) 20
2 | Ilpsimbple Ha JIOCKOCTH M B IPOCTPAHCTBE I
3 | ecatuunbie npodu 9
4 JleficTBUsI C IECATUYHBIMH JIPOOSIMHU 27
5 | OKpy»XHOCTh 9
6 OTHOMIEHUSI U TPOIEHTHI 17
7 | Beipaxxenusi. Dopmysbl. YpaBHEHUS 15
8 | CummeTpus 8
9 | Lembie yncia 13
10 | PaiqmoHanbpHBIC YHCTIa 17
11 | MHOroyroJibHUKH U MHOTOTPAaHHUKH 9
12 | MuoxectBa. KomOuHaTopuka 8
13 | IToBTOpEeHHE 10
14 | ITpomexxyTOUHAasl aTTeCTaIUs 1
Bcero 3a rog 170
Bcero 3a yueOHblii mpeamer 340
Maremarnka, 7-9 Kiacchbl
Aareopa 7-9
Ne Tewma ypoxka Komnuectso
n/n 4acoB
Auarebpa 7
1 | IpoOu u mpoueHTsl, (BKIIFOYasi BXOJHON KOHTPOJIb ) 16
2 | Ilpsmas u o6paTHas NpONOPLUUOHAIBLHOCTD 10
3 | Brexenue B anrebpy 8
4 | YpaBHeHus. 12
5 | KoopauHatel u rpauku 10
6 | CoiicTBa CTENEHHU C HATYPAJIbHBIM I1OKA3aTEIEM. 10
7 | MHOrO4JICHBI. 14
8 | PaznoxeHne MHOTO4JIEHOB Ha MHOXKUTEIH. 14
9 | YacroTa 1 BEpoSATHOCTh. (4 daca) 4
10 | MroroBoe moBTOpEHUE MO anredpe 3
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11 | TIpomMmexxyTOYHAsl aTTeCTAIUS 1
Bcero 3a rog 102
Auareopa 8 kaacce
1 | AareGpandeckue apoOu (BKJIHOYas BXOIHOW KOHTPOJIb) 23
2 | KBampaTHEE KOPHU 17
3 | KBagpatHble ypaBHEHUS 20
4 | Cucrembl ypaBHEHUH 19
5 OyHKITUU 14
6 | BeposiTHOCTH M CTaTHCTHKA 6
7 | IloBTOpeHue 2
8 | IlpomMexyTodHas aTTecTanus 1
Bcero 3a ron 102
Adareopa 9
1 | HepaBencTBa (BKJrO4asi BXOJHOM KOHTPOJIb) 19
2 | KBagpatnunas QyHKIus 20
3 | YpaBHeHHS U CHCTEMBl ypaBHEHUI 25
4 | Apudmernueckas U reoMeTpUIECKasl IPOrPECCUU 17
5 | Cratucrruyeckue UcciieI0BaHus 6
6 | MroroBoe moBTOpeHUE 14
7 | IlpomMexyTOUHas aTTeCTaIUs 1
Bcero 3a ron 102
Bcero 3a yueGHbIii mpeqMeT 306
I'eomerpus 7-9 kaacce (204yaca)
I'eomeTpus 7
1 | HavanpHbIe reOMeTpUYECKUE CBEICHUS 10
2 | TpeyTONbHUKU 17
3 | [MapannensHbIE IPMBIC 13
4 | CooTHOIIEHUSI MEKY CTOPOHAMH M YTJIAaMHU TPEYr OJIbHUKA 18
5 | UToroBoe noBTOpeHue 9
6 | IlpoMexxyTOodHasl aTTeCTalus 1
Bcero 3a ron 68
I'eomeTpus 8
1 | YerblpexyroapHUKU 14
2 | IInomane 14
3 | [logoOHBIE TpEYrONbHUKH 19
4 | Okpy>XHOCTh 17
5 | IloBTOpenue 3
6 | [IpomMerxyTOUHAas aTTECTAIUAS 1
Bcero 3a rog 68
I'eometpus 9
1 | BeonHoe noBTopeHue Bektopsl 10
2 | Merox koopauHaT 10
3 | CooTHolIEeHUS MEXAY CTOPOHAMM U YIaMH TpeyroibHuKa. CKaJsipHOe 12
MIPOM3BEICHIE BEKTOPOB
4 | JInmHa OKPY>KHOCTH U TIJIOMIAh Kpyra 11
5 | JIBwxeHue 8
6 | O06 akcmoMax MIAHUMETPUU 2
7 | IloBTrOopenue 14
8 | [IpomMerxkyTOoUuHasl aTTeCTAIUS 1
Bcero 3a rog 68
Bcero 3a yueOHbl1ii npeaMer 204
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	Элементы теории множеств и математической логики
	2.1. Содержание курса математики в 5–6 классах – 340 ч.)
	Наглядная геометрия Фигуры в окружающем мире. Наглядные представления о фигурах на плоскости: прямая, отрезок, луч, угол, ломаная, многоугольник, окружность, круг. Четырехугольник, прямоугольник, квадрат. Треугольник, виды треугольников. Правильные мн...
	История математики

	2.2. Содержание курса математики в 7–9 классах
	2.2.1. Алгебра – 306 ч.
	Статистика и теория вероятностей
	2.2.2.Геометрия – 204 часа
	История математики Возникновение математики как науки, этапы её развития. Основные разделы математики. Выдающиеся математики и их вклад в развитие науки.


