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[Ipenmer: MATEMATUKA Kitacc: 5-9

KonuyectBo wacoB no yueoHomy miaany: 850 yaca: B 5 kmacce — 170 wacos (5 uacos
B Hezeno), B 6 kimacce — 170 ygacoB (5 yacoB B Hemeno), B 7 kiacce — 170 gaca (5 gacoB B
Heneno), B 8 kimacce — 170 vaca (5 yacoB B Heaento), B 9 kiacce — 170 yaca (5 4acoB B Hefieio).

CocraBieHa B COOTBETCTBUM C pabodyeil mporpammoi. 7—9 kiaccel : mocoOue ams
yauTenei oomeoopazoBaTenbHBIX oprann3anuii / [coctaBurens T. A. bypmuctposal. — 6-e uzm.
— M.: Ilpocsemenue, 2020.

Y4eOHUKY:
1. Teomerpus 7-9 Tloropenor A.B. - M.: IIpocsemienue, 2019 r.

2. Anreopa 9 Maxkapsrues F0.H., Munatok H.I'. u np./mox pexn. TensikoBckoro C.A. - M.:
IIpoceemenue, 2019 1..

JlanHast mporpamma 3aBepiiaer peanusanuio B 9 kiacce B 2025 roqy.

Paccmotpena na 3acenanuun MC I'bBOY COIII c.Maiickoe
IIpotokonm Ne 1 ot «23 » aBrycra 2024 r.
[Ipeacenarens MC: H.B. PanaeBa

c.Maiickoe, 2024 r.



1. TINTAHUPYEMBIE PE3YJIbTATHBI
0CBOEHHUSA 00Y4AKOIIMMHUCH OCHOBHOM 00pa30BaTe/IbHOM NMPOrpamMMbl

OCHOBHOI'O oﬁmero 06p330BaHl/lﬂ 1o MaTeMaTuKe
1.1. JIuuHOCTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMBbI:

1. Poccuiickas rpaxaaHckas WACHTUYHOCTh: MAaTPUOTU3M, yBaxeHHe K OTedecTBy,
ropOCTh 3a CBOKO PoanHy, 32 pOCCUICKYI0 XUMUYECKYIO HAYKY.

2. 'oToBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCSI K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIlMM K OOYYEHUIO W TO3HAHHWIO; TOTOBHOCTh U CIOCOOHOCTH OCO3HAHHOMY
BbIOOPY M TMOCTPOEHUIO JalIbHEWIIeH HMHIWBUIYalbHOW TPAaeKTOpPHUHM oOpa3oBaHusA Ha Oasze
OpPUEHTHUPOBKHU B MHpe npodeccuii u npodeccnoHaIbHBIX MPEANOYTEHUH, C YIETOM YCTONUNBBIX
MO3HABATEJIbHBIX HHTEPECOB.

3. CdopmupoBaHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO; YBaXUTCIHLHOTO
OTHOUICHHUS K TPY/y, HAJIMYHUE OIbITa YYaCTUsl B COLIMATILHO 3HAYUMOM TPY/IE.

4. CpopMHPOBAHHOCTH LEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
VPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHOW TMPAKTUKHU, YUUTHIBAIOIIETO COLHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOT0 MUpa.

5. Oco3HaHHOE, YBaXHUTEIbHOE U JOOPOKEIaTeIbHOE OTHOIICHUE K JPYTOMY YEIOBEKY,
€ro MHEHHIO, MUPOBO33PEHUIO, KYJIBTYpPE, S3bIKY, BEpPE, IPaXKTAHCKOMN MO3ULUH.

6. ['0OTOBHOCTH M CIIOCOOHOCTH BECTH JUAJOT C APYTMMHU JIOABMH U JAOCTUTaTh B HEM
B3aUMOIIOHUMAaHU A

7. CdopMHUPOBAaHHOCTH IIEHHOCTH 3[I0POBOrO M Oe30MmacHOro odpasa >KM3HH; YCBOCHUE
paBujl HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0€e301acHOTro IIOBCACHUA B T-Ip63BI-)I‘-IB,I\/JIHI)IX
CUTYaIUAX, YTPOXKAIOIIUX KU3HU U 370POBbIO JIFOJICH.

1.2. MeranpeaMerHsble pe3y/ibTathl ocBoeHust OOII mo maremarTuke

MerarnpeaMeTHbIE pe3yJIbTaThl BKIIOUAIOT OCBOCHHBIE O0YUAIOIIMMUCST MEXIPEIMETHBIE
NOHATUS U yHHBEpcajbHble y4ueOHbIE JeWcTBUS  (pEerylsTUBHBIC, I[O3HABaTENbHbIE,
KOMMYHUKATHUBHBIE).

MexnpeamMeTHble NOHATHS

VYcnoBueM (popMupoBaHUS MEXKIPEAMETHBIX TMOHATHNA, HAPUMEpP TaKUX KaK CHUCTEMA,
dakT, 3aKOHOMEPHOCTh, (PEHOMEH, aHaJIW3, CHHTE3 SBISETCS OBJAJAEHUE OOYUYAIOUTUMUCS
OCHOBaMHU YHTATEIbCKOM KOMIETEHIIMH, MPUOOPETEHHE HAaBBIKOB pabOThl ¢ HWH(MOpMaIueH,
ydacTue B MPOEKTHOH JeATelbHOCTH. B OCHOBHOI IIKOJE Ha MaTeMaTHKe OyJeT MpoaoDKeHa
pabota mo GopMUPOBAHUIO U PA3BUTHIO OCHOB YUTATEJbLCKOI KoMneTeHIUU. OO0ydarommecs
OBJIQJICIOT YTEHHWEM KaK CPEJACTBOM OCYIIECTBIICHHS CBOUX JNaTbHEUIUX TIJIAHOB: MPOIAOIIKEHUS
o0pa3oBaHMsl W C€aMOOOpa30BaHHsA, OCO3HAHHOTO IIJIAHUPOBAHUS CBOET0 AaKTyallbHOTO U
MEepPCIEKTUBHOTO Kpyra 4YTEHHs, B TOM YHCIJIE€ JOCYrOBOTO, MOJATOTOBKH K TPYIOBOU U
COLIMANIBHOM  JeSITeNbHOCTU. Y  BBIMYCKHUKOB Oymer cdopMupoBaHa MOTPEOHOCTh B
CHUCTEMaTUYECKOM YTEHHUM KaK CPEACTBE MO3HAHUS MHpa M ce0si B 3TOM MHUpE, TapMOHH3AIUN
OTHOIICHMI YellOBeKa U 00IIeCTBa, CO3/1aHnU 00pa3a «IOTPeOHOro Oy IyIIeroy.

[Ipy wm3ydeHMM MaTeMaTUKH OOYYAIOIIMECs] YCOBEPIIEHCTBYIOT MPUOOpPETEHHBIE Ha
MEPBOM YPOBHE HABBIKU PadoThl ¢ uH(popmanueid u nmonoiaHsaT ux. OHU cMOryT paboTaTh C
TEKCTaMH, MPeoOpa30BBIBATh M UHTEPIIPETUPOBATH COACPIKAITYIOCS B HUX MH(POPMAIIUIO, B TOM
qucIe:

* CHCTEeMaTH3UPOBaTh, COMOCTABIIATH, aHATU3UPOBATh, 0000IAaTh U MHTEPIPETHUPOBATH
uH(OPMAIIHIO, COJIEPKAITYIOCS B TOTOBBIX HH(OPMAIITMOHHBIX 00BEKTaX;

* BBIJICTISITh TJIABHYKO W HM30BITOYHYIO HWH(MOPMAIMIO, BBINOJIHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJCIEHHBIX (DAKTOB, MBICIICH; IPEACTABIATH HHPOPMAIUIO B CKATON CIOBECHOM
dbopme (B BUJE TIJIaHA WM TE3WCOB) M B HAIISAHO-CUMBOJIMYECKOW (opme (B Buae Tabmuil,
rpaduuecKkux CXeM H JUarpaMM, KapT MOHSATHA — KOHIENTYaJbHBIX IHarpamm, OIMOPHBIX
KOHCIIEKTOB);

* 3aMOJHATH U JIOTIONHSTH TaOJUIIbI, CXEMBI, TUarPaMMBbI, TEKCTHI.



B xome wu3ydeHus wmareMaTuku oOydaromuecs MNPHOOPETYT ONbIT MPOeKTHOM
NeSTeILHOCTH Kak o0co0oi QopMbl ydeOHOW pabOThl, CIOCOOCTBYIOMIEH BOCTHUTAHUIO
CaMOCTOSITEIbBHOCTH, ~MHHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHHIO MOTHUBAllMM U
3¢ (deKTUBHOCTH Yy4eOHOW JEeATEIbHOCTH; B XOAE pealu3ald MCXOAHOIO 3aMblcia Ha
NPaKTUYECKOM YpPOBHE OBJAJICIOT YMEHUEM BBIOMpATh AJCKBATHBIC CTOSIIECH 3amaye CpeicTBa,
IpPUHUMATh pELIeHHs, B TOM 4YMCI€ M B CUTyalUsx HeomnpenenéHHocTH. OHHM monydaT
BO3MOXKHOCTh Pa3BUTh COCOOHOCTH K pa3pabOTKe HECKOJIbKUX BApPUAHTOB PEIICHUH, K MOUCKY
HECTaHAAPTHBIX PELICHUH, TOMCKY U OCYIIECTBICHUIO HauboJiee IPUEMIIEMOr0 PeILICHHSL.
Perynstusubie YY /I

1. YMeHune caMoCTOsTEIbHO ONPENEIIATh e 00y4eHus], CTaBUTh U (hOPMYIMPOBATH
HOBBIC 33/1a4M B y4eOe U NO3HABATEIBHOM JIEATEbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH
IIO3HABATEJILHON J€STEIbHOCTH.

OOyuaronmuiics CMOXKET:

® CTaBUTh LENb JCATEIbHOCTH HAa OCHOBE OINPENEIEHHOW NpoOJeMbl U CYIIECTBYIOLIMX
BO3MOXKHOCTEIA;
® GopMyrpoBaTh yueOHbIE 33/1a4M KaK LIard JOCTUKEHUS IIOCTaBJICHHOMN LeTH JesTeIbHOCTH;
® 00OCHOBBIBaTh LIEJIEBBIE OPUEHTUPBI M IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, yKa3blBas U
000CHOBBIBas JIOTHYECKYIO IIOCIIEI0BATEIBHOCTD I11arOB.
® aHAJIM3MPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH OyAyIHe 00pa30BaTeNIbHBIC PE3yIbTaThI;
® 1 IeHTU(ULPOBATh COOCTBEHHBIE IPOOJIEMBI M ONPEAEIATH [NIABHYIO IPOOIIeMy;
® BLIBHTaTh BEPCHUU peIIeHHs MNpoOiemMbl, (HOPMYyIHUPOBATH THIIOTE3BI, IMPEIBOCXHUINATH
KOHEYHBI! pe3yJbTar;

2. YMeHHME CaMOCTOSITENIbHO IUIaHUPOBaTh IYTH JAOCTHXKEHUS IieJiel, B TOM 4HCIIEe
anbTepHATHUBHBIC, OCO3HAHHO BbIOMpaATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEHICHHS YYeOHBIX U
MO03HABATEJIbHBIX 33]1a4.

OO0yJaronuiicss CMOXKET:
® omnpenensaTh HeoOXOAUMbIE AEWUCTBHE(S) B COOTBETCTBUM C Y4YEOHOM M I103HaBATEIbHOU
3a/1a4eil ¥ COCTABIIAThH AIITOPUTM MX BBINOJIHEHHUS,
® 000CHOBBIBATh U OCYILECTBIATH BEIOOP Hanbosee 3P PEeKTUBHBIX CIIOCOOOB pelIeHNs Y4eOHBIX
Y TIO3HABATEJbHBIX 3a7a4;
® OIpe/eNATh/HaX0IuTh, B TOM YUCIIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBUS JUISl BBIMOJTHEHUS
yueOHOI 1 T03HaBaTeNbLHOU 3a/1a4H;
® BLIOMpPATh U3 NPEUIOKEHHBIX BapHAHTOB M CaMOCTOSITEJIbHO MCKaTh CPENCTBA/pecypehl s
pelLIeHHs 3aJa4n/IOCTHKEHHS LIeNH;
® COCTaBJIATH IJIaH peleHus MpoOeMbl (BBIIIOJIHEHNS TPOEKTA, TPOBEACHUS UCCIIEI0BaHNUA);
® onpeAeNATh NOTEHIMAIbHbIE 3aTPYIHEHHUS NpU pellieHUH Y4eOHON M MOo3HaBaTeIbHON 3a/1aun
Y HaXOJUTb CPEJICTBA JJISl UX YCTPAHEHMUS;
® OIUCHIBaTh CBOM ONBIT, OGOpMIISS €ro A Mepelauyd APYTUM JIIOJSIM B BHJE TEXHOJIOTMU
pelIeHNs IPaKTUYECKUX 3a]1a4 ONPEEIEHHOT 0 Kiacca;
® [JIAHUPOBATh U KOPPEKTUPOBATh CBOIO MHMBHIyaIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHIO.

3. VYMeHHME COOTHOCHTh CBOM JIEWCTBUS C IUIAHHUPYEMBIMH pe3yJbTaTaMU,
OCYIIIECTBIISATH KOHTPOJIb CBOEH AESTEILHOCTH B IIPOLIECCE NJOCTHIKEHUSI pE3YJIbTaTa, ONPENEIATh
CrocoObl EeUCTBUN B paMKax IpPEIOKEHHBIX YCIOBUH M TpeOOBaHUiIl, KOPPEKTUPOBATh CBOU
JENCTBHUS B COOTBETCTBUM C U3MEHSIOIEHCS CUTYalueH.

OO6yyaromuiics CMOXKET:
® OIpEAEIATH COBMECTHO C IIEAroroM U CBEpCTHUKAMU KPUTEPUH IUIAHUPYEMBIX PE3yIbTaTOB U
KPUTEPUH OLIEHKH CBOEH y4eOHOH 1eaTenbHOCTH;
® CHUCTeMaTH3UpOBaTh (B TOM YHWCIE BHIOMpAaTh NPHOPUTETHHIE) KPUTEPUHU IUIAHUPYEMBIX
pEe3yJIbTaTOB U OILICHKU CBOEH JESITebHOCTH;
® OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH B paMKax IPEAJIOKEHHBIX YCIOBHHM U
TpeOoBaHU;
® OIICHUBATh CBOIO JEATEIBHOCTb, apryMEHTHUPYsS IPUYMHBI JOCTHIKEHUS WIM OTCYTCTBHS




TUTAHUPYEMOTO Pe3yiIbTaTa;

® HAXOJUTh JOCTATOYHBIC CPENICTBA JJI BBHITIOJHEHHs y4E€OHBIX JCHCTBUN B W3MEHSIOMICHCS
CUTYaIlUU W/WIHA TIPH OTCYTCTBUU IUIAHUPYEMOTO PE3YIJIbTAaTA;

® paboTas MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO JEATCIBHOCTh Ha OCHOBE
aHajau3a M3MEHEHUW CUTyallud Ui TOJy4YeHUsS  3alUIaHUPOBAHHBIX  XapaKTEPUCTUK
MIPOJIYKTa/pe3yibTaTa;

® CBEpATh CBOM JICHCTBUS C MEIbI0O W, TPH HEOOXOIWMOCTH, HCIPABIATh OIIUOKU
CaMOCTOSTEIIBHO.

4. YMeHHUe OIICHHBATh MPABWJILHOCTH BBITIONHEHUS Y4eOHOU 3a7aud, cOOCTBCHHBIE

BO3MOYKHOCTH €€ PelICHUSI.

OO0y4Jaromuics CMOXKeT:
® Ompe/eaTh KpUTEPUH MPABIIBHOCTH (KOPPEKTHOCTH) BBHITIOJIHEHHS YU4EeOHOM 3a1a4u;
® CBOOOJHO MOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH U CaMOOILICHKU, UCXOJs U3
IIEJTH ¥ UIMEIOLITUXCS CPEJICTB, pa3inyasi pe3yabTaT U CIIOCOOBI ICHCTBHIA;
® OICHMBATh NPOJAYKT CBOCH JEATEIBHOCTH [0 3aJaHHBIM W/WIK  CaMOCTOSTEIHHO
OTPEICTICHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEJIBIO JICSITCIIBHOCTH;
® 00OCHOBBIBATH JIOCTMDKMMOCTH IICJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;
® (QUKCHPOBATH U AHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIIBHBIX PE3YJIbTATOB.

5. BmameHue oOCHOBaMH CaMOKOHTPOJIS, CAaMOOICHKH, NPHUHATHS PEIICHUA W

OCYIIIECTBJICHUSI OCO3HAHHOTO BbIOOpa B Y4EOHOH U 1103HABATEIbHOM.

OOy4Jaromuincs CMOKET:
® Ha0JII0/IaTh W aHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO M IO3HABATEIBHYIO JEATEIHHOCTh U
JESTENIbHOCTD IPYruX 00y4yaroluXcs B MPOLIECCe B3aUMOIIPOBEPKU;
® COOTHOCHUTH peajbHBbIC W IUIAHUPYEMBbIC DPE3yJbTaThl WHAMBHIAYAILHOH 00pa3oBaTeIbHOU
JIeITCIIbHOCTH U JeIaTh BBIBOJIBI;
® IPUHMMATh PEUICHUE B YICOHOW CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTb;
® CaMOCTOATEIBHO OMpEeNeNsITh MPUUMHBI CBOETO ycCIleXxa WM HeyclleXa U HaXOIUTh CIOCOOBI
BBIXO/Ia U3 CUTYaIlUU HEYCIIEXa,
® PETPOCIIEKTUBHO OMpPEENsITh, KaKue JEHCTBUS MO PEUICHHI0 yueOHON 3a/1aull WK MapaMeTphl
ATUX JIEUCTBUM MPUBEIHU K MOTYYEHUIO UMEIOIIETOCS MPOAYKTa YIeOHOM AeSTENHHOCTH,
IHoznaBareabubie YY/I:

1. YMeHue onpenensite MOHATHSA, CO37aBaTh 000OIICHHS, YCTAaHABIIMBATh AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCU(UKALINU,
yCTaHaBIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PaCCYXKJICHHE,
YMO3aKII04YeHne (HHAYKTUBHOE, TEAYKTUBHOE, 110 aHAJIOTUH) U JIENaTh BHIBOJIBI.

OO0y4Jaromuincss CMOYKET:
® [0a0upaTh CIIOBA, COMOJYMHEHHBIE KIIOUEBOMY CIIOBY, ONPEACNSIONINE €r0 MPHU3HAKU U
CBOMCTBA;
® BBLICTPAMBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CIIOBA U COTIOJYMHEHHBIX
€My CJIOB;
® BLHIICTISATH OOIIMI MPU3HAK JBYX WIJIM HECKOJIBKHX MPEIMETOB WU SBICHUN U OOBICHATH HX
CXOJICTBO;
® 00BCIUHATH MPEIMETHl W SBJICHHS B TPYMIBI 1O OMPEEICHHBIM MpU3HAKaM, CPaBHUBATb,
KiaccuuImpoBath 1 000011aTh (DaKThI U SBJICHUS,
® BLIJICIIATH SIBJICHUE U3 OOIIEeTo psija IPYrux sBICHUMN;
® OmpeeNsITh O00CTOATEIBCTBA, KOTOPBHIE IPEANISCTBOBAIN BO3HUKHOBEHHIO CBSI3H MEXIY
SBIICHUSIMU, U3 ITHX OOCTOSITENBCTB BBIICIATH OMPEACISIONINEe, CIOCOOHBIE OBITh MPUUMHON
JTAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIICICTBUS SIBJICHU;
® CTPOUTH PACCYXKACHHE OT OOIIMX 3aKOHOMEPHOCTEW K YacCTHBIM SIBJICHHUSM M OT YaCTHBIX
SIBJICHHH K OOIIIUM 3aKOHOMEPHOCTSIM;
® CTPOWTH PACCYXJEHHE Ha OCHOBE CpPAaBHEHHUS NPEIMETOB U SIBICHUM, BBIACNSS MPH ITOM




o0I111e IPU3HAKY;
® 13J1araTh NMOJYYCHHYI0 HH(OPMAIIHMIO, HHTEPIIPETHPYS €€ B KOHTEKCTE pelraeMoi 3a1auu;
® CaMOCTOATENBHO YKa3bIBaTh Ha MH(OPMALMIO, HYXJAIOUIYIOCS B MPOBEpKE, Mpeiarate u
IPUMEHSTH ClI0CO0 POBEPKU JOCTOBEPHOCTH HHPOPMAIINH;
® BepOaTM30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHHKOM;
® OOBSICHSTD SIBJICHUS, TIPOLIECCHI, CBS3H M OTHOIICHHUS, BBISBIISIEMbIC B XOJIC MIO3HABATECILHOU U
UCCIIEIOBATEIbCKOW  JIEATENIbHOCTH  (NIPUBOAUTH OOBSCHEHHE C HW3MEHEHHEM  (OpPMBI
NPEICTaBICHUS; OOBSICHSTD, IETATU3UPYS MK 000011as1; 0OBSCHATH C 33J]aHHOW TOYKHU 3PCHUS);
® BLISBIISITH U HA3bIBATh IPUYUHBI COOBITHS, SBJICHHS, B TOM 4YHCJIC BO3MOXHBIC / Hamboiee
BEPOSITHBIC TPUYHMHBI, BO3MOXXHBIC IIOCIIEACTBUS 3aJlaHHONH MPUYHHBI, CaMOCTOSITEIBHO
OCYILECTBIISISl IPUYMHHO-CIICICTBEHHBIN aHATIN3;
® jieIaTh BBIBOJ] HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HbIX TOUEK 3PEHHUS, TOJTBEPKIATh BHIBOJI
COOCTBEHHOM apryMeHTaluel Wil CaMOCTOSITEIbHO MOTY4€HHBIMU TaHHBIMH.

2. YMeH#ue co37aBarh, IPUMEHITh M MPE0OPa30BbIBATH 3HAKH U CUMBOJIbI, MOJICITH H
CXEMBI JJIsl pEHIeHUs] y4eOHBIX U MO3HABATENbHBIX 33/1a4.

OO0yJaronuiicss CMOXKET:

® 0003HAYaTh CHMBOJIOM M 3HAKOM IPEAMET W/WJIH SBJIICHUE;
® OIPE/ICIIATH JIOTHYECKUE CBSI3U MEXTy MPEIMETaMU W/WIIN SIBICHUSIMH, 0003HAYaTh JAaHHBIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;
® co3JaBaTh aOCTPAKTHBIN WK PeabHbIN 00pa3 mpeaMeTa U/ SBJICHUS;
® CTPOUTH MOJICIIL/CXEMY Ha OCHOBE YCJIIOBUU 33J]a4d W/WJIH CIIOCO0A €€ PEIICHUS;
® co31aBaTh BepOalbHbBIC, BEHICCTBEHHbIE W HH()OPMAIMOHHBICE MOJCIHA C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa /s ONpEeAeNeHHs Crocoba pemeHus 3agaddl B
COOTBETCTBUH C CHUTYyaIlUCH;
® 11peoOpa3oBHIBATh MOJEIH C IIEJbIO BBIABICHHUS OOIIMX 3aKOHOB, OMPEACIISIOMINX JaHHYIO
NpeMETHYI0 00J1acTh;
® IIEPEBOANTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYIO) WH(POPMAHIO U3 IpadudecKoro Win
(dopManTn30BaHHOTO (CUMBOJIBHOTO) MIPEJCTABICHHS B TEKCTOBOE, 1 HA000POT;
® CTPOUTH CXEMY, AITOPUTM JCHCTBUS, UCIPABIISTh WM BOCCTAHABIMBATH HEU3BECTHEIN paHee
ITOPUTM Ha OCHOBE MMEIOLIETocs 3HaHUS 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS aITOPUTM;
® CTPOUTH JIOKA3aTEIBCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;
® aHAIM3UPOBATH/PeIIEKCUPOBATH OMBIT Pa3pabOTKU U pealn3aliy y9eOHOTO MPOEKTa,
UCCIIEIOBaHMS (TEOPETUUECKOI0, SMIIMPUIYECKOT0) HA OCHOBE MPEI0KEHHON POOIEMHOM
CHUTYaIlUH, TIOCTABJICHHO! LIEJIN W/WJIM 331aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yabTara.

3. CMBICIIOBOE YTEHHE.

OOyuarouiics CMOXKeT:

® HAaXoJUTh B TeKcTe TpedyeMyio HH(opmanuio (B COOTBETCTBHUM C LEIsIMU CBOEH
JIeATEIILHOCTH);
® OpUEHTHPOBATHCS B COACPKAHUM TEKCTa, IIOHMUMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPHPOBATh TEKCT;
® YCTaHaBJIMBATh B3aUMOCBSI3b OMTMCAHHBIX B TEKCTE COOBITHH, SIBIICHUI, IPOIIECCOB;
® PE3IOMHUPOBAThH INIABHYIO HIICIO TEKCTa;
® TIpeo0pa3oOBBIBATh TEKCT, «IIEPEBOMIST» €T0 B APYTYI0 MOJAITBHOCTH, HHTEPIPETHPOBATH TEKCT
(XyH0’KeCTBEHHBI " HEXYI0)KeCTBEHHBIN —  yucOHBbIH, HAYYHO-TIOMYJISIPHBIH,
uH(OpPMAIMOHHBIH, TeKCT non-fiction);
® KPUTHYECKHU OLICHUBATh COACpKaHue U (POPMY TEKCTa.

4. ®opMupoBaHWE W PA3BUTHE IKOJOTHMUYECKOTO MBINUICHUS, YMEHUE TPUMEHSTH €ro B
NIO3HABATEIbHOW, KOMMYHUKATHBHOW, COIMAIBbHOW MpPAaKTHKE H  NPOPEeCcCHOHATBHOM
OpHUEHTAITUH.

OOyuaronuiics CMOXKET:
® OIPEIEIIATh CBOE OTHOIICHUE K TIPUPOTHON CpeIe;
® aHAIM3UPOBATH BIUSIHUE SKOJIOTHYECKHX (DAaKTOPOB HA Cpely OOMTaHUs KHUBBIX OPraHU3MOB;




® [IPOBOJUTH IPUYMHHBIN U BEPOATHOCTHBIM aHAIIN3 DKOJIOTHYECKUX CUTyaLUH;

® [POTHO3UPOBATH U3MEHEHUS CUTYallUd MpPU CMEHE AEMCTBUSI OJHOTO (pakTopa Ha JelcTBHE
npyroro ¢akropa;

® DACHPOCTPAHATh HKOJIOIMYECKUE 3HAHMS U y4acTBOBATh B MPAKTUYECKUX J€JaX MO 3alIUTE
OKpYKaroILEeH Cpeibl;

® BHIPAKATH CBOE OTHOUIEHUE K MPUPOJE YEpe3 PUCYHKH, COUMHEHMS, MOJIEIH, IPOCKTHBIC
paboTHI.

5. Pa3BuTHe MOTMBALMM K OBJIAJICHUIO KYJIbTYPO aKTUBHOI'O HUCIIOJIb30BAHMS CIOBApEH
U IPYTUX ITOMCKOBBIX CHCTEM.

OO0yyaronuiicst CMOXKET:
® OIpEaeIsATh HEOOXO0JMMBbIE KITFOUEBBIE IIOMCKOBEIE CJIOBA U 3aIIPOCHI;
® OCYILIECTBIISATh B3aUMOJCHCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMY;
® (GopMHPOBAaTH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX MCTOYHHUKOB JJIsI OOBEKTHBH3AIUU
pE3yNbTAaTOB IOUCKA;
® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThl [IOUCKA CO CBOEH JESITENbHOCTHIO.
KommynukaruBubie YY /I:

1. YMeHue opraHu3oBbIBaTh Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTH C
YUUTEJIEeM U CBEpCTHUKAaMU; paboTaTh HHIMBUIYaJIbHO U B TPYIIIE: HAXOAUTh 00IlIee pelieHue u
paspematb KOHQIIMKTHI HA OCHOBE COTJIACOBAHUS TIO3HUIIMHI M yUeTa HHTEPECOB; (HOPMYyITUPOBATh,
apryMEHTHUPOBaTh U OTCTauBaTh CBOE MHEHHUE.

OOyyaromuiics CMOXKET:
® ONpeIEsATh BO3MOKHBIE POJIM B COBMECTHOU JI€ATEIbHOCTH;
® UrpaTh OIPENIECICHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;
® IPUHMMATh NO3UIHIO COOECeTHUKA, TOHUMAs MTO3UIUIO APYroro;
® OnpenensaTb CBOM JIEWCTBUS M JEWCTBUS MapTHEPa, KOTOpPbIE CIOCOOCTBOBAIM WM
MPENsATCTBOBAIU NPOJYKTUBHON KOMMYHUKALINY;
® CTPOMTbH IMO3UTUBHBIE OTHOLIEHMS B IIpoliecce yYeOHOM U M03HABATEIbHON JAESITEIbHOCTH;
® KOpPPEKTHO M apryMEHTHPOBAaHHO OTCTauBaThb CBOK TOYKY 3pEHHS, B JHUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMeHThI, NepedpazupoBaTb CBOIO MbICIb (BJIaJ€HHE MEXaHU3MOM
HKBUBAJIEHTHBIX 3aMEH);
® KPUTUYECKHM OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpU3HAaBaTh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;
® npejiaraTh albTEPHATUBHOE pelleHNe B KOH(DIUKTHOMN cUTyaluy;
® BBIJIENATH OOLIYIO0 TOUKY 3pEHHS B JUCKYCCHH;
® J0roBapuBaThCs O MpaBUiIaxX M BOMNpoOcax Ui 0OCYXKJIEHUS B COOTBETCTBUU C MOCTaBICHHOU
repe rpyInon 3a1adei;
® OpraHM30BBIBaTh yueOHOE B3aMMOJEHcTBHE B rpynmne (ompenensaTb OoO0Iue LenH,
pacnpenesnsaTh Pojiau, JOroOBapuBaThCs APYT € APYTrOM H T. 11.);
® yCTpaHATh B paMKax JUajJora paspblBBl B KOMMYHMKAIMM, OOYCIOBJICHHbBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHMKa 3agaud, (OpMbl WIHM COAEpIKaHUS
Janora.

2. YMeHHME OCO3HAaHHO HCIIOJIb30BAaTh PEYEBBIE CPEACTBA B COOTBETCTBUHM C 3ajadei
KOMMYHHUKAIIH JUIsI BBIPAKEHUS! CBOUX YYBCTB, MbICIIEH M MOTpeOHOCTEN Al TUIAaHUPOBAHUS U
PETYJIAILIMKA CBOEH JEATENbHOCTH; BJIAaJ€HUE YCTHOM M NHUCBMEHHOW pE4Ybl0, MOHOJIOTMYECKOMN
KOHTEKCTHOM pEUbIo.

OOyuaronuiics CMOXKeT:
® OorpeseNaTh 3a7jauy KOMMYHUKALIUK U B COOTBETCTBHUU C HEH OTOMPATh PeUYEeBbIE CPENICTBA;
® 0oTOMpaTh U MCIIOIB30BaTh PEUEBbIE CPEJCTBA B MPOLIECCE KOMMYHUKALIUU C APYTHMHU JIOAbMU
(Imanor B mape, B MaJoi rpymnme u T. 1.);
® [Ipe/CTaBIIATh B YCTHOM WJIM NHCbMEHHOH (opMe pa3BepHYTHI IJIaH COOCTBEHHOU
JeSITEIbHOCTH;
® c00J110/1aTh HOPMBI MMYOJUYHOM pedH, perJaMeHT B MOHOJIOTEe U JJUCKYCCHH B COOTBETCTBUU C




KOMMYHUKATUBHOM 3aJa4eil;
® BBHICKa3bIBaTh MU OOOCHOBBIBATH MHEHHE (CYXKIEHHE) W 3alpalliBaTh MHEHHE MapTHepa B
paMKax Juanora;
® IPUHKMATh PELICHUE B X0/I€ AUAJIOTa U COTJIACOBBIBATh €r0 C COOECETHUKOM;
® UCIOJIb30BaTh BepOambHBIC CpencTBa (CPeICTBA JIOTHUECKON CBSI3HM) JUISL  BBIJICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;
° HCII0JIb30BaTh HeBepOalbHbIC cpeiacTBa Wi HarJIsiAHbIC MaTepHuasbl,
MOJIFOTOBJICHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;
® jeliaTh OICHOYHBIN BBIBOJ O JOCTIXKEHMHM LEIM KOMMYHHMKAIUU HEMOCPEICTBEHHO MOCIIEe
3aBepIICHHUsS] KOMMYHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBAThH €TO0.

3. @opmMupoBaHHWE U pPa3BUTHE KOMIIETEHTHOCTH B 00JacTH UCIOJIb30BaAHUS
HH(}pOpPMaAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoJjorui (nanee — KT).

OOyyaromuiics CMOXKET:

® [[CJICHAINPABICEHHO MCKAaTh U MCIOJIB30BaTh MH(POPMAIMOHHBIE PECYpPChl, HEOOXOAUMbIE AJIs
pelieHus y4eOHbIX U MPAKTUIECKHUX 33]a4 ¢ momotibio cpenacts MKT;
® BHIOMpATh, CTPOUTH U HCIIOJIb30BATh a/ICKBATHYI0 MH(QOPMAIIMOHHYIO MOJAEH Ui Mepeaadu
CBOUX MBICIIEH CPEACTBAMHU €CTECTBEHHBIX U ()OPMATIbHBIX SI3bIKOB B COOTBETCTBUHU C YCIOBHSIMU
KOMMYHUKaIUU;
® BEHIICTIATH HHPOPMAIIMOHHBIN aCIEKT 33J[a4M, OIIEPUPOBATH JAHHBIMH, HCIIOJIB30BATh MOJIEITH
pelIeHus 3aa4H;
® U3BJICKaTh HHPOPMAITUIO U3 PA3IMYHBIX UCTOYHUKOB (BKJIFOYAsI CPEJICTBA MACCOBOM
uH(pOpMaIMU, KOMITAKT-IMCKHA y4eOHOr0 Ha3HaueHus, pecypchl HTepHeTa), CBOOOHO
MOJIb30BATHCA CIIPABOYHOM JTUTEPATYPOid, B TOM YUCJIC U HA SJICKTPOHHBIX HOCUTEIIAX,
co0roaaTh HOPMbI HHPOPMAIIMOHHOM H30UPATENbHOCTH, ITHKHU;
® co3/1aBaTh MH(OPMAIIMOHHBIE PECYpPCHl Pa3HOTO TUIA W I Pa3HBIX ayJAUTOPHH, COOI0IATh
MH(OPMAILIMOHHYIO TUTUEHY U TIPpaBuiia HHPOPMAIMOHHON 0€3011aCHOCTH.

1.3. IlpenmeTHbIe pe3yJbTaThl

BorinyckHUK HAy4YuTcs B 5-6 Kkjaccax (/i MCNOJIB30BAHUS B NMOBCEIHEBHOM KU3ZHHU
1 o0ecreYeHusi BO3MOKHOCTH YCIEIHOr0 MPOJ0/IKeHHsI 00pa3oBaHus HA 0a30BOM YPOBHE)

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMH (pacro3HaBaTh KOHKPETHBIE MPUMEPHI
O0IIMX TOHATHH TO XapakTEepHBIM TMPU3HAKAM, BBIIOJHATH JACHCTBUS B COOTBETCTBUU C
OTpefieieHuEM U MPOCTEHIIIMMH CBOMCTBAMU TOHSATUH, KOHKPETH3UPOBATh MpUMepaMu 001ue
TIOHSITHS):: MHOXECTBO, JIEMEHT MHOECTBA, TTOJIMHOXKECTBO, MPUHAIJICKHOCTH;

® 33/1aBaTh MHOKECTBA IEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TTOIMHOKECTBO B MIPOCTEHIITUX CUTYAIUAX.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH JAPYTUX NPeIMETOB:

® pacno3HaBaTh JJOTMUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMH (pacro3HaBaTh KOHKPETHBIE MPUMEPHI
0o0ImMUX TOHATHH TIO0 XapakTEepHBIM TpPU3HAKAM, BBIIONTHATH JACHCTBUS B COOTBETCTBUU C
OTIpe/IeIEHUEM U MPOCTEHIIIMMH CBOMCTBAMHU MOHSATUI, KOHKPETU3UPOBATh MpUMEpaMu 00IIHe
MOHATHUSA): HATypaJbHOE YHCJIO, II€JI0€ YHCJIO, OOBIKHOBEHHAsl NpoOb, JECSITHYHAs JIPOOb,
CMEIIaHHOE YKCII0, PallMOHAIBHOE YUCIIO;

® WCIIOJK30BaTh CBOMCTBA YMCET U MIPaBUiIa JACHCTBUN C PAIMOHAIILHBIMUA YUCIAMH TIPH
BBIIIOJTHEHUH BBIUMCIICHHIA;

® LCIIOJB30BATh NMPU3HAKU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BHIOIHEHUH BBIUMCICHUN U
PELICHUHU HECIOXKHBIX 3a/1ay4;

® BBINIOJHATH OKPYTJICHHE PAIMOHATBHBIX YHCENI B COOTBETCTBUU C TIPABUIIAMH;

® CpaBHUBATh PallMOHATLHBIC YHCIIA.
B noBcenHeBHOI KU3HM U NIPH M3Y4YEHHUU JAPYTUX NPeIMeETOB:

® OIICHUBATH PE3YIHTAThI BEIYUCICHUHN MPU PEIICHUH MPAKTUIECKUX 3a71aY,



® BBINOJIHATH CPABHEHUE YUCEN B PEAIBHBIX CUTYaIUsX;

® COCTaBJIATh YMCIIOBBIC BBIPDAKCHHUS IIPU PCIICHUU IMPAKTUYECKHUX 3a1ad U 3a1ad W3
JPYruX y4eOHBIX IPEAMETOB.
CTaTHCTHKA H TeOpHs BePOSITHOCTEH

e [lpencraBiAThk AaHHBIE B BUJAE TaOIUIL, AUATPAMM,

® uyTaTh HHPOPMALUIO, IPEICTABIECHHYIO B BUE TaOIHIIbI, JMArPAMMBI.
TexcToBbIE 3a1a4N

e PemaTh HECIOXKHBIE CIOKETHBIC 3aJaud Pa3HBIX TUIIOB Ha Bce apU(pMETHUYECKHE
JIeHCTBHS,

® CTPOUTh MOJENb YCIOBHA 3a1aud (B BHJE TaOIMIbI, CXEMbI, PUCYHKA), B KOTOPOM
JlaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C LIEJIBIO IOMCKA PELICHMS 3a/1a4U;

® OCYIIECTBIATH CIIOCOO TMOWCKA PELICHHS 33/1a4d, B KOTOPOM PACCYKIEHHE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO UJIM OT TPeOOBAHNUS K YCIIOBUIO;

® COCTaBJIATH IUIAH PELIEHUS 3a7auu;

® BbIIEJATH Tallbl PEILICHUS 3a/]aul;

® UHTEPIPETUPOBATh BHIYMCIUTENbHbBIE PE3YNIbTATHI B 337jau€, UCCIEI0BAThH [TOJyYEHHOE
pelIeHre 3a1auH;

® 3HaTh Pa3IM4ue CKOPOCTEeH 00BEKTa B CTOAYEH BOJE, IPOTHB TEUYEHUS U IO TEUCHUIO
peKu;

e pelaTh 337a4d Ha HaXOXKJEHHE YacTH YKMCJIa ¥ YKcIa 10 €ro YacTH;

e pelaTh 337a4u Pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIKHU, HA IBUKEHHE), CBA3BIBAIOIINX
TPH BEJIMYMHBI, BBIIECIATH 9TH BEJIMYMHBI U OTHOLLEHUS MEXKy HUMU;

® HAXOAWUTH MPOLEHT OT YMCJA, YUCJIO MO IMPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
OTHOLIEHHUE [IBYX YHUCEJI, HAaXOAUThb NPOLEHTHOE CHU)XEHHE WJIU IPOLEHTHOE IOBBIIIEHUE
BEJIMYUHBI,

® pelaTh HECJIOKHBIE JIOTUYECKHE 3a/1a4l METO0OM PACCYKIECHUH.
B noBceHeBHON KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

® BBIIBUraTh T'MIIOTE3bl O BO3MOXHBIX IPENEIbHBIX 3HAUEHUSAX HCKOMBIX BEIMYHUH B
3ajaue (JenaTh NPUKUIKY)
Harasignas reomerpust
I'eomerpnyeckue Gurypsl

e OnepupoBarh Ha 0a30BOM ypOBHE NOHATUSIMU: PUTYpa, TOUKA, OTPE3OK, IpsIMast, JIyd,
JIOMaHasi, yroJjl, MHOTOYTr'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK M KBaJpaT,
OKpPY)KHOCTb M KpYT, NMPSAMOYTOJIBHBIA Mapajuienenunesn, Ky0, map. M3o0paxkaTs m3zydaemble
(Gurypsl OT pykd U C IIOMOILBIO TUHEHKU U LIUPKYIISL.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NMPEIMETOB:

e pelaTh NPaKTUYECKUE 337auu C IPUMEHEHUEM MPOCTENUIINX CBOICTB QUTYp.
HN3mepenus u BbIYMCICHUS

® BBHINOJHATH M3MEPEHME [UIMH, PpACCTOSHMM, BEIUYHMH YIJIOB, C IIOMOIIBIO
WHCTPYMEHTOB Il U3MEPEHUN JIUH U YTIJIOB;

® BBHIUUCIATH IJIOMAAH MPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

® BBHIUMCIATH PACCTOSIHUSI HAa MECTHOCTH B CTaHAAPTHBIX CHUTYyalUsX, IUIOMIAId
MPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEUIINE MOCTPOCHUS U U3MEPEHHUs] Ha MECTHOCTH, HEOOXOIUMBIE B
peanbHON KU3HU.
Hcropust MaTeMaTUKH

® OMNUCHIBAaTh OTJEJIbHBIE BBIAAIOIINECS PE3YNbTATHI, MOJIYYEHHBIE B XOAE Pa3BUTHSA
MaTEMaTHKH KaK HayKH;

® 3HATh NPUMEPHl MAaTEMAaTUYECKUX OTKPBITHH U UX aBTOPOB, B CBS3U C OT€YECTBEHHOMN
Y BCEMUPHOMN UCTOPHEH.



BbINyCKHUK MOJYYMT BO3MO:KHOCTH HAYYHThes B 5-6 Kkjaccax (aast oOecmedeHus:
BO3MOSKHOCTH YCIHEIIHOr0 TNPOJA0J/IKeHHsI 00pa3oBaHusi Ha 0a30BOM M YIJIYOJIEHHOM
YPOBHSX)
JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKON JIOTUKH

o Onepuposams" NOHAMUAMU: MHOICECBO, XAPAKMEPUCTIUKI MHONCECTNEA, dIeMEHN
MHOJICeCmeda, — nycmoe,  KOHeuHoe U OeCKOHeYHOe  MHONCECMBO,  NOOMHOICECMEBO,
NPUHAONEHCHOCT,

® onpeodensimb  NPUHAONEHCHOCMb  DNIEMEHMA  MHOMNCECMBY,  00beOUHeHU U
nepecevuenur) MHONCECME, 3a0a8amb MHONCECHEO C NOMOUWbIO NEPEYUCTICHUST DTIeMEHMO8,
CII08ECHO20 ONUCAHUAL.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  PACNO3HABAMb N0CUHECKU HEKOPPEKMHbLE 8bICKA3bIBANHUSL,

® CMpoumv YenouKu yMo3aKaitoyeHUll Ha OCHO8e UCNONIb308ANHUS NPABUTL TOSUKU.
Yucna

o Onepuposams NOHAMUAMU: HAMYPATLHOE YUCTLO, MHONCECBO HAMYPATbHBIX YUCEl,
yenoe Yucio, MHONCECMBO YelblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudnas opoodb, cMeulaHHoe
YUCNO, PAYUOHANILHOE  YUCLO, MHONCECMBO  PAYUOHANbHLIX — YUCel,  2e0MempuiecKast
unmepnpemayusi HamypaibHuLX, Yeablx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOAHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNOIb308AHUEM NPUEMOE DAYUOHALLHBIX
BbIUUCTICHULL, 0O0CHOBbIBAMb ANCOPUMMbL BLINOIHEHUST OCUCMBULL;

® ucnonvzosamv npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmel u
npousseoeHus Yucesl Npu GbINOJIHEHUU BbIYUCTEHUN U peuleHuy 3a0a4, 000CHO8bI8AMb NPUSHAKU
oenumMocmu,

®  GLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aAHHOU MOYHOCMbIO,

®  YNOpsA0OHUBAMb YUCAA, 3ANUCAHHbIE 8 8UOE OOIKHOBEHHBIX U OeCAMUYHBIX OPOOell;

o  naxooumv HO/[ u HOK uucen u ucnonv3osamse ux npu peuieHuu 3a0ay;

®  onepuposamv nousmuemM Moo0yib YUCIA, 2eOMempUYecKas UHmepnpemayus Mooy
yucaa.
B noBce1HeBHO KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

®  NpUMEHAMb NpAUNad NPUOTUINCEHHBIX GbIYUCTEHUU NPU peuleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHbvIX npeomemos;

®  GLINOAHAMb CPAGHEHUE DPe3yIbMAmos GbIYUCIEHUN NPU PeUleHUU NPaKmudecKux
3a0au, 8 MOM HuUcjie NPUOTUNCEHHBIX BbIUUCTEHUL,

®  CcoCmasiamb HUCIOBbIE BbIPAJICEHUSI U OYEHUBAMb UX 3HAYEHUS. NpU pPeuleHuu
NPAKMUYECKUX 3a0a4 u 3a0ay u3z opyaux y4eOHvlx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposamv NOHAMUSIMU: PABEHCHBO, YUCIOB0€ PABCHCMEBO, YPAGHEHUE, KOPEHb
VPABHEHUs, peuleHue YPAGHEHUs, YUCTI080€ HEPABEHCMBO.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEMH

e  Onepuposamv nowamuaMmu: cmonduamvle U Kpyeosbie OuazpamMmvl, MmMabdIUybl
O0aHHbIX, CpeoHee apugmemuyeckoe,

®  u3BNeKamsv, UHPOPMAYUIO, NPeOCMABIEeHHYI0 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasnams madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  u361€KAMY, uHmepnpemuposams u npeobpazoevieamy ungopmayuro,
NPeOCmMAasieHHyI0 8 MAbIUYAx U Ha OUASPAMMAX, OMPANCAIOWYIO CBOUCMEA U XAPAKMEPUCUKU
PeanbHuIX NPOYeccos U s81eHUl.

1
3H€CI) " Jajee — 3HaTb ONPEACICHUC TOHATHA, YMETh NOACHATH €ro CMbICJI,YMETh MCIIOJIb30BATh MMOHATHUE U €TI0
CBOIiCTBa IIpyu IpOBCACHNU paCCY)KHeHHﬁ, J0Ka3aTeJIbCTB, pCIHICHUU 3a/1a4.



TexcToBbBIE 3a1a4H

e Pewamsb npocmeie U CIOJCHble 3aA0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KpAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CLONCHBIX 3a0ay OJisl
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  3Hamb U NpuMeHamb 004 cnocoba NOUCKa pewieHuss 3a0ay (om mpebO8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8aAHUIO),

®  MOOenUpo8amsb paccylcOeHus npu NOUCKe Peuenuss 3a0ad ¢ NOMOWbIO epagp-cxemvl,

®  gblOeNAMb IMANbL PeuleHUs 3a0adU U COOepI’CAHUE KaicO020 Imana,

®  UHMEpPNpPemuposams GbIYUCIUMENbHbIE pe3yabmamsl 6 3adave, UCCLe008amb
NOJIYYEHHOE pelterue 3a0ayll,

®  QHAMUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACNOJIONCEHUS.  O8YX
00beKmMOo8 U U3MeHeHUue UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
paccmosiHue) npu peutenuu 3a0ay Ha O8UdCeHUue 08YX 00beKmMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIOINCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PEUeHUU 3a0aY Ha 08UdCEHUe NO PekKe,
PAccMampusams pasHvle CUCHEeMbl OMcYéma,

®  pewiams pasHOOOPa3Hble 3a0ayU «HA YACTIUY,

® pewams U 0OOCHOBLIBAMb CBO€ peuleHuUe 3a0ay (8bl0eNAMb MAMEMAMUYECKYHO
OCHOBY) HA HAXOJHCOEHUE YaACMU YUCAA U YUCTA NO €20 YACTU HA OCHO8E KOHKDEMHO20 CMbLCIA
opodu;

®  0Co3HABamMb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HLIX MUNO8, CEA3bIBAIOWUX MPU
senuyunbl (Ha pabomy, Ha NOKYNKU, HA OBUdICEHUE);, blOCISiMb dMU GEIUYUHbL U OMHOULEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHulu 3a0ay, KOHCMpPYuUposamv coOCmeEeHHble 3a0ayu
VKA3AHHBIX MUNOS.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  guldenamb Npu peweHun 3a0ay Xapakmepucmuku paccmampueaemou 6 3aoave
cumyayuu, OmauyHvle Om pearbHblX (me, Om KOMOPbIX a6Cmpasuposaiucy), KOHCMpyuposams
HOBble CUMYayuu ¢ Y4émom 3Mux Xapakmepucmux, 8 4ACMHOCMU, NPU peueHuUu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb GeUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PeAlbHbIX CUMYayull,
6 KOMOpbIX He mpeOyemcsi MOUHbLL BbIYUCTUMETbHBL PE3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCMEMbl OMCYemd.
Harasignasi reomeTpust
I'eomerpnueckue Gpurypsl

o [3enekams,  UHmMepnpemuposamv U  Hpeobpazosvieamv  UHGoOpMayuio - o
2eomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,

®  uzobpasicamev uzyuaemvle ueypbl Om pyKu U C HOMOWDIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
HN3mepenusi u BLIYUCIEHUS

®  GLINOAHAMb U3MEpeHue ONUH, PACCMOAHUL, BeIUYUH Yel08, C NOMOWbIO
UHCMPYMEHMO8 015 USMEPEHUL ONUH U Y208,

®  GLIYUCTAMDL NIOWAOU NPAMOY2OTbHUKOS, KBAOpAmos, 00bEMbL NPAMOY2ONbHBIX
napannenenuneoos, Kyoos.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  GLIYUCTAMb PACCMOAHUS HA MECMHOCMU 6 CMAHOAPMHLIX CUMYAyusix, Niouaou
YUACKO8 NPAMOY20IbHOU (hopMbl, 00BEMbI KOMHAM,

®  BLINOAHAMbL NpoCcmeluiue NOCMPOeHUs HA MeCMHOCMU, HeoOXoouMbvle 6 peanlbHOU

HCU3HU,

®  OYeHUBAMb Pa3Mepbl PeabHbIX 00bEKMO8 OKPYHCAIOUe20 MUPQ.
Hcropuss MaTeMaTHKHU



L4 Xapakmepu306amb BK1A0 8bl()aIOIMI/DCC}Z mamemamurKkoes 6 paseumiue
mamemamurku U UHblX HAYYHbIX obnacmeil.

2. COAEP)KAHUE YYEBHOI'O ITPEJIMETA
MATEMATHKA

HartypaJbHble 4ynucCiIa U HYJIb

HarypajbHbIil psii Yuces U ero CBoicTBA

HatypanbHoe 4MciI0, MHOXECTBO HATypalbHBIX YHMCEN M €ro CBOMCTBA, M300pakeHue
HaTypaJbHBIX YHMCEJ TOYKAMM Ha YHUCIOBOM IpsAMOH. Vcronb30BaHHME CBOMCTB HaTypaJlbHBIX
YHCell IPU PEILICHUN 3a]ay.

3anuch U YTeHHe HATYPAJIbHBIX YHCe

Paznuune mexny uumopoil um umciom. Ilo3unmoHHas 3amuch HATypalbHOTO 4YHCIA,
IIOMECTHOE 3HAYCHHE IUQPBI, Pa3psAbl U KIACChl, COOTHOIIECHHE MEXIy ABYMS COCEIHUMH
pa3psAHBIMU €IMHULIAMY, YTCHUE U 3aIIMCh HATYPaJIbHBIX YHCEIl.

OxpyrieHue HaTypaJbHBIX YHCeJ

Heo6xoaumMocts okpyriieHus. [IpaBuiio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHMe HATYpPaJILHBIX YHCesl, CPaBHeHHe ¢ yncyaoMm ()

IlonsTHE O CPABHEHMH YHUCEII, CPABHEHHUE HATYpPaAIbHBIX YACEN APYT C IPYTOM U C HYJIEM,
MaTeMaTU4yecKas 3aluch CPaBHEHUM, CIOCOOBI CPABHEHUSI YUCEIL.

JeiicTBHUS ¢ HATYPAJIBHBIMH YHCJIAMH

CrnoxeHue M BBIUMTAHUE, KOMIIOHEHTBI CJIOXKEHHUS W BBIUUTAHUSA, CBSA3b MEXKIY HHUMHU,
HAXO0X/IEHUE CYMMbI U Pa3HOCTH, U3MEHEHUE CyMMbI U PA3HOCTH IPU U3MEHEHUH KOMIIOHEHTOB
CJIOKECHMSI U BBIYATAHUS.

YMHOXEHUE U JelIeHHEe, KOMIIOHEHTbl YMHOXXEHMSI M JIEJICHHS, CBSI3b MEXKIYy HHUMH,
YMHOXXEHUE U CIIO)KEHHE B CTOJIOMK, JI€JIEHUE YTOJIKOM, IPOBEpKa pe3ysbTara C MOMOILBIO
HNPUKUAKA U 00paTHOTO JEHCTBUS.

IlepemecTuTenbHBIE M COYETATENIBHBIA  3aKOHBI  CIOXKEHHS M YMHOXKEHHS,
pacrpeieNUTeNbHbI 3aKOH YMHOKEHHSI OTHOCUTEIBHO CII0XKEHUS, 000CHOBAHUE AN20PUMMOB
BbINOTHEHUS APUPDMEMUUECKUX OeliCTNEUII.

CreneHb ¢ HATYpaJbHBIM MOKa3aTeJeM

3anuch 4Kciaa B BUJAE CYMMBI pa3psiiHbIX CJIaracéMbIX, OPSAJOK BBIIIOJHEHMS AEHCTBUM B
BBIPQXKEHUSX, COJEpPXKAIIMX CTENEHb, BBIYMCIEHUWE 3HAUYEHHUH BBIPAXKEHUH, COJEpKAIIUX
CTETEHb.

YucnoBblie BhIpaKeHUS

UucnoBoe BbIpaXEHUE U €r0 3HaYEHHE, TOPSAJIOK BBIIIOIHEHUS JEHCTBHIA.

JleseHnne ¢ ocTaTKOM

JleneHue ¢ OCTATKOM Ha MHOXKECTBE HATYpaJbHBIX YHUCEN, CBolcmea Oelenus ¢
ocmamxom. IIpakTHuecKkue 3a/1a4u Ha JEJIEHUE C OCTAaTKOM.

CBoiicTBa M IPU3HAKH JJIMMOCTH

CBOICTBO A€MMMOCTH CyMMBbI (pa3HocTH) Ha uucio. [IpuzHaku aenumocTH Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Joxazamenvcmseo npusnaxog oearumocmu. Pernienue
MPAKTUYECKHX 3aJa4 C MPUMEHEHUEM MPU3HAKOB JIEIIMMOCTH.

Pa3noxxeHue uyncia Ha NPOCTbIEe MHOKHTEJIH

ITpocTble 1 cocTaBHBIE UUCIA, peuemo Ipamocghena.

Pa3noxeHne HaTypanbHOIO YMCIIa HA MHOXKUTEIH, PA3JI0KEHUE HA IPOCTHIE MHOYKUTEIH.
Konuuecmeo oenumeneii uucna, aneopumm pasiodceHusi YUCId HA NPOCMble MHOICUMENU,
OCHOBHAs Meopema apugmemuKu.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBanue OykB /17151 0003HAYSHUS YMCEll, BRIYUCICHHE 3HAUEHHs allreOpanyeckoro
BBIpQXEHUSI, IPUMEHEHUE aIreOpandyecKuX BBIPAKEHUH Ui 3alMCH CBOWCTB apU(PMETHUECKUX
JeiicTBUH, Mpeobpa3zoBaHue anredOpandeckux BhIPAKEHUH.

JeaunTenu U KpaTHble



JlenuTenb U €ro CBOWMCTBA, OOMIMIA MENUTENh IBYX U Oojee yucels, HanOOIbIIuil o0muit
JeNIUTENb, B3AUMHO MPOCThIE YUCIIA, HAX0XAeHUe Haubosbiiero oodmero aenutens. Kpatnoe u
€ro CBOKMCTBa, oOIIee KpaTHOe JBYX M OoJyiee umcelsl, HAUMEHbIee 00Iee KPaTHOE, CIIOCOOBI
HAXO0X/ICHHS HAUMEHBIIETo 00Iero KpaTHoro.

JApoon

OO0bIKHOBEHHbIE IPOOH

Honsi, 9actb, nApoOHOE HMCIO, ApoOb. [IpoOHOE 4YHCIO Kak pe3ylbTar JIeICHHS.
[IpaBuiibHBIE U HEMPaBWIbHBIE TPOOH, CMEIaHHAas POOb (CMEIIaHHOE YUCIIO).

3anuce HATYpaIbHOTO YUCIIa B BUJAE JpoOU C 33JaHHBIM 3HaMEHaTeIeM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPpOoOb U HA0OOPOT.

[TpuBenenue apodeii k odmemy 3HameHatento. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CnoxxeHue ¥ BbIUMTAHHE OOBIKHOBEHHBIX JpoOeil. VYMHOXeHHE U JeJeHue
OOBIKHOBEHHBIX JIpOOEH.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU TPOOSMHU.

Apudmerndeckne ASHCTBHS ¢ APOOHBIMU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bINUCIEHUL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OetiCEU.

JlecsiTHYHBIE 1POOH

Lenast u npobHast yactu aecatuyHou Apodbu. [IpeoOpazoBanue aecaTUyHBIX Apobel B
oObikHOBeHHBIE. CpaBHEHHE JecATUYHBIX ApoOeil. CliokeHHWEe M BBIYUTAHHUE AECATUYHBIX
npobeit. OxpyrieHue AecATUYHBIX ApoOei. YMHOXKEHHWE W JeJIeHHE JECSITHUYHBIX IpOOeil.
Ilpeobpazosanue 06viKHOBeHHbIX Opobell 6 Oecsimuynvle Opodu. Koneunvle u Oeckoneunvle
oecsimuumble Opoou.

OTHoueHne ABYX Yuces

Macmtadb na mmaHe u kapre. I[Ipomopuuu. CBoiicTBa mnpomopiuii, MpPUMEHEHHE
IIPONOPUMI U OTHOUIEHUH IIPYU PELICHUH 3a]1a4.

CpenHee apudpmernyeckoe quceJi

Cpennee apudmernueckoe AByX uncen. M3o0pakeHnue cpeaHero apuMeTuaeckoro aAByx
qucel Ha 4YHUCIOBOM mnpsiMoi. PelieHue mnpakTHUeCKUX 3ajJady C MPUMEHEHHEM CpEeIHEro
apudmernueckoro. Cpedrnee apugpmemuyeckoe HeCKOIbKUX YUCEL.

IIpoueHTsI

[lonatne mporeHTa. BplumcieHne MPONEHTOB OT YHCIAa W YHUCIA IO W3BECTHOMY
MPOLIEHTY, BBIPAKEHUE OTHOIICHUS B MPOIEHTaX. PelleHrne HeCnoKHBIX MPAKTHUECKUX 3a/1a4 C
MPOIICHTAMH.

JdunarpamMmmbl

Cronbuarble W KpyroBble auarpaMmbl. V3BnedeHune uHGOpPMaLMKM U3 JAHArpaMM.
H3zobpadsicenue ouazpamm no 4ucio8blM OaGHHbIM.

PauuonanbHbIe yncIa

IloJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o0pakeHue yucen Ha YUCIOBOM (KoopauHaTHO) nipsimoit. CpaBHeHue uucen. Mo ynb
qrcia, reoMeTpudeckass WHTepIpeTanus MOAyds uucia. [[eHCTBUS C TONOXUTENbHBIMU U
OTPHIIATEIBHBIMU YACIaMUA. MHOKECTBO IEJTBIX YUCEIT.

Ilonsitne 0 panuoHaJLHOM u4Mcie. [lepsuunoe npedcmagieHue o0 MHONCECHBE
PAyUoHaIbLHBIX Yucen. JIeHCTBUS C pallMOHATEHBIMU YUCIIAMH.

Pelenue TekcTOBLIX 33124

Enunuuesl uM3MepeHuWii: JUIMHBIL, TUIOMATH, OO0BEMA, MAaCChl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIy €IWHUIAMH HW3MEpPEHHUS KaXJAOW BEIMYMHBI. 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHUE; IMPOWU3BOAMTENBHOCTh, BpeMs, paboTa; IeHa,
KOJINYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHUE 1eiiCTBUS

Perienue TeKCTOBBIX 3ajau apudmeTnyeckuM criocooom. Mcnonb3oBanue Tabimil, cxem,
YepTekel, PYrux CpeCTB MPECTABICHHS JAHHBIX TIPU PEIICHUH 3a/1a9H.

3agauu Ha IBHKEHHE, PA00TY H MOKYIIKH



Pemienne HeCNOXHBIX 3a/ady Ha JBM)KEHHE B TPOTUBOIOJIOKHBIX HAINPaBICHUSX, B
OJIHOM HaIpaBJIEHWH, JBUKEHHE MO peKe MO TEUEHHUIO U MPOTHB TeueHus. PemieHue 3amad Ha
coBMecTHYIO paboty. [Ipumenenue npoOeit mpu pemeHny 3a1a4.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3aau Ha HaXOKJEHUE YaCTHU YMCIIA U YKCia 10 ero yactu. Pemenue 3amay Ha
poLEeHTHI U aonu. [IpuMenenre nponopiuil Npu peneHny 3aaay.

Jlornyeckue 3agauu

Pemennie HecnOXHBIX JIOTUYECKUX 3alad. Pewenue nocuyeckux 3a0ay ¢ NOMOWbIO
epagos, mabuy.

OcHoBHbIE MeTOAbl pelIeHUsl TEeKCTOBBIX 3ada4: apudmeruyeckuit, mnepedop
BapHaHTOB.

Harasanasi reomerpust

@urypsl B oKkpyx)aromeM mupe. Harmsanasie npeacraBienus o (Gurypax Ha IIIOCKOCTH:
npsiMasi, OTpEe30K, JIy4, YToJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBaapaT. TpeyroabHUK, 6uobl mpeyeonbHukos. 1lpagunbHvlie MHO20Y20bHUKU.
H300paxeHre OCHOBHBIX T€OMETpUUECKUX GUTYp. B3aumHoe pacnonodcenue 08yx npsamulx, 08yx
OKpYJ#CHOCmEU, NpAMOU U OKpyoschocmu. JInuHa oTpe3ka, JiomMaHOW. EnuHuUIBl H3MepeHus
mmHbl. [locTpoenue oTpeska 3aganHoi JuHbL. Buasl yrnos. I'pagycHas mepa yria. M3mepenue
U TIOCTPOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTHPA.

[lepumerp wmHoOroyronpHuka. I[lonstue mmomaaun QUIypsl; €IWHULBI H3MEPEHUS
wiomanu. [Tnomane npsmoyronbHuka, kBaapara. [lpubnuxkenHoe nsmepenue miomanu Guryp
Ha KJeTyaToi Oymare. Pagnogenuxue gucypoi.

Harnsinuele npeacraBieHuss O TNPOCTPAHCTBEHHBIX (UIypax: KyO, napajulejenumnen,
npu3Ma, nupamujaa, map, cepa, KoHyc, MHap. V300paxkeHne MpOoCTPaHCTBEHHBIX (QUTYP.
Ilpumepwr ceuenuu. Mnozoepannuxu. Ilpasunvuvie muozcocpannuku. llpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, LIUJIMHJIPA U KOHYCA.

[Tonsatue oobema; equHHULBI 00beMa. OOBEeM MPSMOYTOJIFHOTO MapalIesienuesa, Kyoa.

Ilonatue o paseHcTBe ¢uryp. LleHTpanbHas, oceBas W 3epKalbHAsL CUMMETPHH.
N300paxeHne CHMMETPUYHBIX QUTYD.

Pemienue npakTuueckux 3ajay ¢ MpUMEHEHHEM MPOCTENIINX CBOMCTB (uUryp.

Hcropuss MaTemaTuKu

Tossnenue yugp, 6yxe, uepoenughos 6 npoyecce cuéma u pacnpeoeienusi npooyKmos Ha
Jpesnem Bruscnem Bocmoxke. Césazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemul cyucnenus. Ilosgnenue decamuyHou 3anucu
yycer.

Pooicoenue u pazeumue apugpmemuxu namypanvnoix yucen. HOK, HOJI, npocmuie uucna.
Pewemo Opamocghena.

Tossenenue Hyna u ompuyamenvHsix yucen 8 mamemamuxe opegnocmu. Ponv JJuoghanma.

Ilouemy (—1)(—1) =+17?

Ipobu 6 Basunone, Ecunme, Pume. Omkpwvimue oecamuuynvix Opobeil. CmapuHhble
cucmemvl mep. Jecamuunvie Opoou u mempuueckas cucmema mep. JI. Macnuyxui.

Kypcueom é oannoiu paboueii npozpamme 6vloes1eHbl I1EMEHMbL COOEPIHCAHUA, OMHOCAULUECA
K pe3yibmamam, KOmopvim yuaujuecs «noayuanm 603MOHCHOCHb HAYUUMbCAY.

3. TemaTnuyeckoe NIIAHUPOBAHHE
110 MaTeMaTHKe B 5 Kjacce

| Ne

‘ Hasanue ‘ CopepxaHnue TeMbl (pa3zaena) ‘ KonnuecTBo yacos




TEMBI | TEMEI Ilo Bun
(pa3zne | (pa3nena) pabou | mpoBepou
na) en HOM
nporp | padboTsl
amme
. Harypanbusl | Psin HaTypanbHbIX YuCElL. 20 Bxonnoit
€ uncia [Mudpsr. MOHHUTOPH
JlecsTuuHas 3anuch HaTypaJIbHbIX YMCEIL. HI
Ortpesok. JlnmHa oTpeska.
IInockocCTs. IIposepou
[Ipamas. JIyu Has
[xana. pabora
Koopaunarthsiii syd.
CpaBHEHUE HATypaJIbHBIX YHCE
. Cnoxenue wu | CnoxxeHHe HaTypaJIbHBIX yncelsl. CBOMCTBA CIIOKCHUSI. 33
BBIYUTaHUE Bbrunranue HaTypajabHbIX YHCEI. [IpoBepou
HaTypallbHbIX | YUncnoBbie U OyKBEHHBIE BhIpakeHUs. DOPMYIIBL. Has
yucell VYpaBHeHue. pabora
Yron. O6o3HaueHuE YIIIoB.
Bunel yrinos. Mi3mepenue yriios
MmuoroyronbHuKU. PaBHbIe HUTYpHI [TpoBepou
TpeyronbHUK U €ro BUJIBL. Has
[TpsIMOYTOJIBHUK. paboTta
Och cummerpun purypsl
Il YMHOXEHHE | YMHOXKEHHE. [lepemecTurenbHOE cBoiictBo | 37
U JIeJICHUE YMHOXEHHUS.
HaTypanbHbIX | CoueTarenbHOE W pacHpeleMTeNIbHOEe  CBOICTBa [TpoBepou
yuce YMHOXEHHUS. Hast
[enenne. pabota
Jlenenue ¢ ocTaTKoM
Crenensp yncia. ITpoBepou
[Tmomaae. [1nomans npIMOYTOIbHHKA. Has
IIpssMoyronbHbli napamienenumnen. Ilupamuna. pabota
O0BEM PSAMOYTOJIBHOTO NapaJuIeenune1a.
KomOuHaTopHbIe 3a/1aun
V. O6wikHOBeHH | [loHsITHE OOBIKHOBEHHOM APOOH. 18 ITpomexy
b€ 1poOu [TpaBunbHBIE W HempaBuwibHble ApoOu. CpaBHEHUE TOYHBII
Ipobeit. MOHHUTOPH
CnoxeHue W BbBIUMTaHHE JpoOell C OAMHAKOBBIMHU HT
3HaMEHATEIISIMU. Kontposns
JpoOu u nenenue HaTypaabHBIX YHCE. Has
CwmenranHbIe YUCIa. paborta
Nel
V. Hecstuunsie | [IpencraBiieHne o AECATUIHBIX APOOSIX 48 [TpoBepou
npodu CpaBHeHHUE IeCATHUHBIX TpoOei Has
Oxkpyrnenne yucen. [Ipukuaku. pabora
CrnoxeHue U BBIYUTAaHHUE AECATUYHBIX Apo0eit
YMHOXEHUE JECATUIHBIX APOoOeit [TpoBepou
Jlenenue AecATUUHBIX ApOOei Hast
Cpennee  apupmermueckoe. CpemaHee  3HaUEHUE paborta
BEJIMYUHBI
ITpouenTsl. Haxox/1eHHe MPOLIEHTOB OT YKCIIa KoHTpoib




HaxoxaeHue 4ucia no ero nporeHTam Has
pabota
No2
VIl [ToBTopenue | CiiokeHHE U BBIYUTAHHE HATypaJIbHBIX YUCEIL. 14 Hrorosas
u YMHOXXEHHUE U JeJIeHHEe HAaTYPaIbHBIX YHCET. KOHTPOJIb
cucremaruza | OOBIKHOBEHHBIE IPOOH. Hasi
s CrnosxeHue U BBIYUTaHUE JECITUYHBIX APOOESH. paboTta
yueOHOro YMHOKEHHUE U JIeJIEHUE JECITUUHBIX APOOEH.
MaTepuaia HaxoxneHnue nporeHToB ot uncia. Haxoxnenue uncia
II0 €ro MPOLIEHTaM.
VYpaBHenue.
MHoroyronsHuku. [lepumerp MHOrOyroJIbHUKA.
[Tnomanu u 00BbEMBL.
W3mepeHue 1 ocTpoeHHE yIiioB.
Komb6unaropssle 3agauu.
Pemienne TekCTOBBIX 3a1a4.
Hroro: | 170 12
TemaTHueckoe IJIAHUPOBAHUE
o MmareMaTunke B 6 kiacce
No HasBanue Coneprxanue Tembl (paszzena) KomnuectBo yacos
TEMBI | TEMBI ITo Bun
(pazne | (pa3nena) pabou | mpoBepou
n1a) 7 HOI
nporp | paboTsl
amme
. JenumocTb Jenurenu u KpaTHbIE 17 Bxonnoi
HaTypanbHbIX | [Ipu3Haku nenumoctu Ha 10, Ha 5 1 Ha 2 MOHUTOPH
qucen [Ipusnaku genumoctu Ha 9 1 Ha 3 HT
[TpocTble 1 cocTaBHbBIE YUCTIA [TpoBepou
HauOGonpmmuii oOmuii 1eauTenn Has
Haumenbliee ob1iee KpaTHOE pabota
Il. OObikHOBEeHH | OCHOBHOE CBOMCTBO JApOOH 38 [TpoBepou
bl pooH Coxkparienue apobeit Has
[IpuBenenne apobelr Kk oOmeMy 3HaMEHATello. pabora
CpaBHeHue n1pobeit
CrnosxeHue U BeIYUTaHHUE Jpobeit [IpoBepou
YMHO)KeHue npodeit Hasi
Haxoxxnenue npobu ot uncia paborta
B3anmMHo oOpatHble yncia
[enenue npobeit
HaxosxaeHue yncia no 3Ha4eHUIo ero 1poou
[IpeoOpa3zoBanue OOBIKHOBEHHBIX npobeit B KonTpons
JeCATUYHbIE Hast
beckoHeuHbIe IEPUOINYECKHE IECATUYHBIE TpoOH paborta
Jecaruunoe npuOiamkeHre 0ObIKHOBEHHOM 1poOH Nel
Il OtHomenust | OTHOMICHHS 28 [TpoBepou
u nporniopuun | [Iponopuun Has
[IporienTHOE OTHOWmIEHWE MABYX uwced. [lpsmas wu pabora
oOpaTHasi IPONOPIMOHAIBHBIE 3aBUCHIMOCTH [Tpomexy




[enenue yncna B JaHHOM OTHOLIEHUU TOYHBIN
OKpyXHOCTb U KPYT MOHHUTOPHU
Jnuna okpyxHnoctu. [lmomans kpyra HT
[unuHap, KOHYC, Wap IIposepou
JnarpaMmbl Has
Cnyyvaiinpie  coObiTus.  BeposTHOCTH — ciywaitHOTO pabora
COOBITHS
V. Panuonanen | [lonoxurensHbIe 70 IIposepou
pl€ YHUCIAa U | U OTPULATENIbHBIEC YUCIA Hasi
nercreus Hax | KoopanHatHas npsmas pabora
HUMU [lenpie yncna. [IpoBepou
PanmonanbHble yncna Has
Mopynsb uncina paboTta
CpaBHeHuEe uncen
ClioxeHue palMoOHaIbHbIX YUCEI KoHntposb
CBolicTBa CII0KEHUS pallMOHATIbHBIX YUCEIl Has
BolunTtanus paliuoHaJIbHBIX YHCEIT paboTta
YMHOXKEHNE PalluOHAIBHBIX YHACEI Ne2
CBoiicTBa YMHOXKEHHUS pallMOHAIbHBIX YHCEl Koutpoib
Koaddurmenr. PacnpenenurensHoe CBOKCTBO Has
YMHOKEHHS paboTta
Jenenue paiMOHaIbHBIX YUCEI Ne3
Pewenue ypaBHeHMi
Pemenue 3a71a4 c TIOMOIIBEO ypaBHEHUH IIposepou
[lepnenaukynspHble IpsIMbIE Hasi
OceBas u LIeHTpalbHasi CHMMETPUH pabora
[TapannenpHble npsMbie
Koopaunataas nmiuockocTb
['paduku
V. IToBropenne | IIpu3Haku 1eIMMOCTH HaTYpaJIbHBIX YUCEI 17 Hrorosas
51 HaubGonpmmii obmuii nenurtens. HaumeHbiee oOree KOHTpPOJIb
CUCTeMaTH3a | KpaTHOe. Hast
s Apudmerudeckoe aeiictBue ¢ qpoOsiMu pabota
yueOHOTo OcHOBHOE CBOMCTBO ApoOH
MaTepuaia ITponopuus
Jnuna oxpyxHoctu. [Inomans kpyra.
PackpbITre CKOOOK.
OcHOBHOE CBOMCTBO ypaBHEHUH.
Pemenne TeKCTOBBIX 3a7jau C IOMOILBIO YPABHEHUN
[TonoxxurenbHbIE U OTPULIATENbHBIE YHCIA
CrnoxeHue U BBIYUTaHUE PAllMOHAIBHBIX YUCEI
YMHOXKEHUE U IeJIeHHE palliOHaIbHBIX YHCE
[unuHap, KOHYC
Koopaunataas ninockocTb
[IpencraBieHne MaHHBIX B BUJAE TaOJUI], KPYTOBBIX U
cTonOuaTeIX  auarpamM, rpagukoB. BeposTHOCTb
CJIy4aitHOTO COOBITHS
Hroro: | 170 14

I'padpuk KOHTPOIBLHBIX PadOT 10 MaTeMaTHKe

IIpunoxenne 1.




5 kJaacc

Ne Tema Jara
1. Bxo0/1HOI MOHUTOPHUHT 4-s1 Henens ceHTAops
2. [TpomexyTOUHBI MOHUTOPHUHT 4-s1 Henenst aexaops
3. K. p. Nel JleiicTBrsi ¢ OOBIKHOBEHHBIMH JPOOSIMHU 3-s1 Hepens eBpaiis
4. K. p. Ne2 JleiicTBUsI ¢ JECITUUHBIMU IpOOSIMU 3-51 HeJeJIsl anpes
5. Hroroas koHTpoIbHAs paboTa 3-s1 Henems Mast

I'padpuk KOHTPOJIBLHBIX PA0OT M0 MaTEMATUKE

6 kaacc

Ne Tema Jlata
1. BxoaH0# MOHUTOPHHT 4-s1 Heenst CeHTAOPS
2. K. p. Nel O6bIkHOBEHHBIE TpOOH 4-s51 Heyens HosOPs
3. [IpoMexyTOUHbIII MOHUTOPUHT 3-51 HeneIs AeKaopst
4, K. p. No2 JleiicTBus ¢ paninoHaIbHBIMU YHUCIIAMHU 3-s Henlessl MapTa
S. K. p. Ne3 Pemenue ypaBHeHuit 2-51 HeJIeJIsl anpes
6. Hroroast koHTposIbHAs paboTa 3-s1 Henems Mast

1.3. IlpeameTHBIE pe3yJIbTATHI
BoinyckHuk Hayuurcs B 7-9 kiaccax (1Jisl MCNOJIL30BAHUSI B NMOBCEHEBHOM KU3HM U
o0ecrneyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOAO0JIKeHUs1 00pa3oBaHUsA HA 02a30BOM YPOBHe)
DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

Yucaa
[ ]

2
OnepupoBaTh Ha 0a30BOM YypOBHE
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

INOHATHUAMHU. MHOXCCTBO, 3JICMCHT MHOXCCTBA,

3a1aBaTb MHOKECTBA NCPCUHUCICHUEM UX DJICMCHTOB;

HAXOJIUTh MEepECeUCHHE, 00hETMHEHHE,

IMOAMHOKECTBO B HpOCTGﬁHIHX CUTyalluiX,

OonepupoBaTb Ha 0azoBOM YPOBHEC TMOHATUAMMU: OIPCACICHHUEC, aKCHUOMa, TCOopeEMa,

JIOKa3aTeIbCTBO;

MMPUBOAUTH NPUMEPBI U KOHTPIIPUMCPHI IUIA TOATBCPIKHCHUA CBOUX BBICKa3bIBaHMH.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

HCIIOJB30BaTh rpacbnqecxoe MNpEACTaBJICHUEC MHOXKCECTB [JIsI OIHWCAHUA PCAJIbHBIX
mponeccoB U HBHGHHﬁ, IIpU pCUICHUH 3ala4 APYTr'Ux y‘IeGHLIX npeaAMeETOB.

OHGpHpOBaTB Ha 0a30BOM YPOBHE MNOHATUAMU: HATYpPAJIbHOC UYHUCIIO, HEJI0C 4YUCIIO,
OOBIKHOBEHHAS I[p06b, JACCATUYHAaA ,[[p06b, CMCIIaHHasA I[p06b, pallOHAJIILHOE YHCJIO,

apumeTHnuecKuil KBaJIpaTHbIA KOPEHb;

MCIIOJIb30BaTh CBOMCTBA YUCEN U MPaBUIIa JEHCTBUN MPU BHINOJHEHUN BHIYMCIICHUI;
MCIIOJIb30BaTh MPU3HAKU JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIYUCICHUN U

PCIICHUN HCCJIIOKHBIX 3a1a4;

BBIIIOJIHSTH OKPYTJIEHHE PAllMOHAIBHBIX YHCEI B COOTBETCTBUU C IIPABUIIAMM;
OIICHUBATh 3HAYECHHE KBAPATHOTO KOPHS U3 MOJIOKHUTEIBHOTO LIEJIOT0 YUCIIA;
pacno3HaBaTh pallMOHAIbHBIE U HPPALMOHAIIBHBIE YHCIIA;

CpaBHHUBATL YHUCJIA.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIAMETOB:

2 .
31ech U Jajee — pacrno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIKUX MOHITHH M0 XapaKTePHbIM MPU3HAKAM, BBITOJIHSTh
JICUCTBHSI B COOTBETCTBUH C ONPEIEICHUEM U MPOCTEHIINMU CBOMCTBAMHU TOHITH, KOHKPETH3UPOBATh IPUMEPAMH
o011Me ITOHITHS.




OLICHUBATBH PE3YJIbTAThl BBIYMCIICHUM U PEILICHUM IPAKTUYECKUX 3a7a4;

BBITNOJIHATh CPABHEHUE YHCEN B PEAJIBHBIX CUTYALHAX;

COCTAaBJIAITh YMUCIIOBBIE BBIPDAKEHUS IPU PELICHUM IPAKTUYECKUX 3a7ad M 3a1ad U3
JPYyruX y4eOHbIX IPEAMETOB.

To:kaecTBeHHbIE npeoﬁpa303afmﬂ

BrimonHsaTe HecnoXHbIE MpeoOpa3oBaHUs Ui BBIYMCICHHUS 3HAYCHHM YHCIIOBBIX
BBIPAKEHUM, COAEpKALIUX CTEIECHU C HATypaJbHBIM IOKA3aTEJIEM, CTEINEHH C LEIbIM
OTPHULATEIbHBIM I1I0KA3aTENIEM;

BBITMOJIHATh HECJIOXHbIE MpeoOpa3oBaHUS LETBbIX BBIPAKEHUH: PpaCKpbIBaTh CKOOKH,
MPUBOJUTH MOJOOHBIE CIaraeMbIe;

UCIIONIb30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOXEHUsS (KBajgpaT CyMMBbI, KBaJpar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JJIsl YIIPOIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAKEHUH;
BBITNOJIHATh HECJIOKHBIE MTPeoO0pa3oBaHus IPOOHO-TMHEHHBIX BBHIPAKEHUN U BBIPAKEHUN
C KBaJpaTHBIMU KOPHSIMH.

B noBceiHeBHO KU3HM U NIPU U3YUYEHHH APYTUX MPeIMETOB:

IMOHUMATb CMBICJI 3allUCH YUCJIa B CTAHAAPTHOM BU/C;
OICprUpoOBaTh HA 0azoBOM YPOBHC MOHATHEM «CTaHAAPTHAA 3aIIUCh YHUCJIa».

YpaBHe}mﬂ H HEPABCHCTBA

OnepupoBarb Ha 0a30BOM YpOBHE MOHSATHSMHU: PaBEHCTBO, YHUCIOBOE pPABEHCTBO,
ypaBHEHUE, KOpPEHb YpaBHEHHMs, PCLICHUE YPaBHEHMs, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEILICHUE HEPABEHCTBA,

IIPOBEPATH CIPABEIJINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

pelaTh JIMHEHHbIE HEPAaBEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOIALIUECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JTMHEUHBIX YPaBHEHUMN, HEPABEHCTB;

IIPOBEPSTH, SBJIAETCS JIU JAHHOE YHUCIIO PEILIEHUEM YpaBHEHUS (HEPaBEHCTBA);

pemaTh KBaipaTHbIC ypaBHEHHS 10 (hOpMyJie KOpHEW KBapaTHOTO YPaBHEHUS;
n300paxkaTh pEIICHNs HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSAMOIA.

B noBcegqHeBHOM KHU3HHU U IPUA U3YYCHHUH NIPYIUX MPEAMETOB:

COCTaBJIATh M pELIAaTh JIMHEHHBIC YPAaBHEHUS IpU DPELICHWU 3ajay, BO3HMKAIOLIIUX B
JPYruX y4yeOHBIX MpeaMeTax.

DOyHKIUHA

HaxonuTh 3HaueHune GyHKIMU 1O 33aHHOMY 3HAUEHHIO apTyMEHTa;

HaXOJUTh 3HAUEHHE apryMeHTa IO 3aJaHHOMY 3HAa4eHUI0 (DYHKIMM B HECIOXXHBIX
CUTYaIUsX;

ONpEACIATh TOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOPAMHATBI TOUYKH IO €€
MI0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

o rpaguKy HaxXoAWThb OOJACTb OINpPEAETCHHs,, MHOXKECTBO 3HAUEHUH, HYIH (QYHKIIHH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pAacTaHUs U yObIBaHUs, HAUOOJIbIIEE U
HalMEHbIIIee 3HaUeHUs (PYHKIUHY;

CTPOUTH rpapuK JTMHEWHON PYHKIINH;

MIPOBEPSATH, SABISETCS JU JAaHHBIA rpapuk rpapukoM 3aiaHHOM (YyHKIUU (JTMHEWHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATIEHOCTH);

onpeneNnaTh NpUOMIKEHHBIE 3HAYCHHMsS KOOpAWHAT TOYKU TepecedeHus TrpadukoB
dyHKIHMiL;

orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSMH: MOCJIEI0BAaTEIILHOCTD, apupMeTHIecKas
Iporpeccusi, reoMeTpuieckas Iporpeccusl;

pemiatb 3aayd  Ha MOPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HEIMOCPEICTBEHHBIM MOJCYETOM 03 MpUMEHEHUs (POPMYII.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



UCIIONIb30BaTh TPapuUKU peadbHBIX IMPOIECCOB M 3aBUCHUMOCTEH ISl OMpPENCTCHHS UX
CBOMCTB (HamOOJbIIME W HAUMEHbIINE 3HAYCHMs, MPOMEXKYTKH BO3pACTaHUS H
yOBIBaHUS, 00JIACTH TIOJIOKUTENBHBIX U OTPUIATEILHBIX 3HAYCHHUH U T.11.);

UCIIOJIb30BaTh CBOMCTBA JMHEHHONW (yHKUMHM M ee TpaduK NpU pEHICHUU 3343y U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTHKa U TEeoOpus BCPOHTHOCTeﬁ

HimeTh mpejcTaBieHUEe O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4aifHOTO
COOBITHS, KOMOMHATOPHBIX 3aja4ax;

peuiaTtb HpOCTGﬁH.IPIC KOM6I/IHaTOpHBI€ 3aaa4u MCTOAOM IIPAMOIo U OPraHU30BAHHOI'O
nepebopa;

NPEJICTaBIIATh JAaHHBIC B BUJIEC TAOUII, JHarpamMm, rpauKoB;

YUTaTh HH()OPMAIUIO, TPECTABICHHYIO B BHJIC TAOJHMIIBI, AUArPaMMBbI, rpaduKa;
OIIPENENATh OCHOBHBIE CTATHCTUYCCKHE XaPAKTEPUCTUKU YHUCIIOBBIX HAOOPOB;

OLCHUBATbL BEPOATHOCTDH COGBITI/ISI B HpOCTef/'ILHI/IX ClIydasx;

HMCETDb NPCACTABJICHUC O POJIM 3aKOHA 6OJ'II)HII/IX YHCCJI B MACCOBBIX SIBJICHUAX.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIrUX NPEAMETOB:

OLOCHUBATDH KOJIMYCCTBO BO3BMOKHBIX BAPHUAHTOB MCTOJIOM nepe60pa;

HMCTb IPEACTABIICHUC O POJIM ITPAKTHUYCCKH JOCTOBCPHBIX U MAJIOBEPOATHBIX CO6LITI/II>'I;
CpaBHHUBATb OCHOBHBIC CTATUCTHUYCCKUC XAPAKTCPUCTHUKU, IIOJTYUYCHHBIC B IIPOLCCCC
pPCUICHUA HpHKHaﬂHOﬁ 3aa4u, U3y4CHHU PCAJIbHOT'O ABJICHUS,

OLCHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U SBJICHHI B HECI0XKHBIX CUTyalluAgX.

TexcToBbIC 3a7a4N

Pemare HecOXHBIC CIOKETHBIC 3aJaud pa3HBIX THIIOB Ha Bce apudmeTrndeckue
JIEHCTBHSL,

CTPOUTH MOJIETIb YCIIOBUS 3a/1a4yM (B BHJIE TaOJIUIIbI, CXEMbI, PUCYHKA UM YPAaBHEHUS), B
KOTOpOM JIaHBbl 3HAUEHUS ABYX M3 TPEX B3aMMOCBSA3AHHBIX BEIWYUH, C LEIbIO MOMCKA
pelieHus 3a/1a4uu;

OCYIIECTBIISITH CIIOCOO MOUCKA PEIICHUS 33/1a4d, B KOTOPOM PAaCCyKIEHHE CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO MIIA OT TPeOOBAHUS K YCIOBHIO;

COCTABJISITh TUTAH PEIICHUS 3a/1a4u;

BBIJICNIATH TAIbl PEIICHUS 3a/1a4H;

WHTEPIPETUPOBATh BBIUYMUCIUTENIBHBIC PE3YyIbTaThl B 3aJlaye, MCCIIENOBATh MOJYUYCHHOE
pelIeHue 3aa4H;

3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSYEH BOJE, MPOTHB TEUYCHHS M MO TECYCHHIO
pexu;

pemarh 3aja4i Ha HAX0XK/I€HHE YaCTH YKCIIa U YUCIIA 110 €ro YacTH;

peliaTth 3a/la4dl pa3HbIX TUIOB (Ha PabOoTy, HA MOKYIMKH, HAa BUKEHHUE), CBA3BIBAIOIINX
TPU BEJIUYMHBI, BBIACIATH 3T BEIMYUHBI U OTHOLLICHUS MEX1Y HUMU;

HaxOJIUTh TMPOIEHT OT YHCJIA, YHCIO TO TPOILEHTY OT HEro, HaXOJHWTh IPOILIEHTHOE
CHIDKEHHWE WJIM TIPOIEHTHOE TMOBBIIIIEHNE BETUINHBI,

penaTh HECIOKHBIE TOTUYECKHE 3aa4d METOJOM PACCYKJICHUM.

B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

BBIJIBUTATh THITOTE3bI O BO3MOKHBIX TIPEJICTBHBIX 3HAUCHUAX HCKOMBIX B 33J1a4¢ BEJTNIHH
(enath MPUKUIKY).

Hcropust MaTeMaTUKH

OnuceIBaTh OTACJIbHBIC BbIAAIOMIUCCA PE3YJIbTAThl, IOJYUYCHHBIC B XOAC pPa3BUTHUA
MAaTCMAaTHUKH KaK HAYKH,

3HAaTh MPHUMEPHI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBA3U C OTEUYECTBEHHOU M
BCEMHUPHOUN UCTOPHUEN;
IIOHUMATh POJIb MaTEMAaTUKU B pa3BUTUU Poccuu.

MeTtoabl MATEMATHKH



e BriOupare mnoaxoasmmii W3y4yeHHBIH METOJ s PpEIICHUH HW3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a]ay;

e [IpuBoauTh TIpUMEpPBl  MaTEMAaTHYECKMX  3aKOHOMEPHOCTEM B OKpYKaroLIeH
JENCTBUTENBHOCTH U IPOU3BEIEHUAX UCKYCCTBA.

I'eomeTpuueckue purypni

e OmnepupoBaTh Ha 6a30BOM ypOBHE NOHSATUSIMH F€OMETPHUECKUX HUTyp;

® U3BIEKaTh MH(POPMAIHUIO O TEOMETPHUECKUX (UTYpax, MPEACTABICHHYIO HA YEPTEKaxX B
SIBHOM BUJIE;

® [IPUMEHATH AJIs pEeIeHMs 3a7ay reoMeTpuueckue (pakThl, €ClI yCIOBHs UX NPUMEHEHUS
3aJlaHbl B ABHOH (opme;

e pemarh 3aJa4d HAa HAXOXAECHHE TEOMETPUUYECKMX BEJIMYMH 110 o0pa3laMm WU
aJIrOpuTMaM.

B noBceHeBHOI KM3HM M IPU U3YYEHHUH JPYIHX PEAMETOB:

® UCHOJB30BATh CBOMCTBA TEOMETPHUYECKUX (UTYp Ui peIIeHUs THIIOBBIX 33724,

BO3HHKAIOIIMX B CUTYAIMSIX OBCEAHEBHOM XKHU3HM, 3a1ay MPAKTUUYECKOT0 COJICPKAHMUS.
OTHowmeHus

e OnepupoBaTb Ha 0a30BOM YypOBHE IOHSTHUSMHU: PAaBEHCTBO (uryp, paBHbIE (GUIYpHI,
PaBEHCTBO TPEYrOJbHUKOB, MApaJIEIbHOCTh MPSMBIX, MEPHEHIUKYISIPHOCTh NPSMBIX,
YIJIbl MEXY NPSMbBIMH, IEPIEHAUKYIISIP, HAKJIOHHAS, IPOSKLHS.

B noBcegHeBHOI :KM3HM M NIPU U3YYEHHH JPYTHX PEAMETOB:

® CIIOJIb30BAaTh OTHOILEHUS JUISl PELLIEHUS MPOCTENIINX 3a/1a4, BOZHUKAIOIIUX B pealbHON
YKU3HU.

H3Mepennsi u BbIYHCIEHUSA

e BrinosnHATH U3MEPEHUE UIMH, PACCTOSIHUN, BEJIMYUH YIJIOB, C TOMOLIbI0 HHCTPYMEHTOB
JUISL U3MEPEHUH JJIUH U YIJIOB;

e [puUMEHATh (GOpMyJbl IEpUMeTpa, IUIOIAAM M O00bEMa, IUIOIAAM MOBEPXHOCTH
OTJEJIbHBIX MHOTOIPDAaHHHMKOB IIpU BBIYMCICHUAX, KOIJa BCe JAaHHbIE HMEIOTCS B
YCIIOBUU;

e npumeHsaTh TeopeMmy Ilucdaropa, 0Ga3oBbleé TPUTOHOMETPHUUYECKHE COOTHOIICHMS IS
BBIUNCJICHMS [UIMH, PACCTOSIHUH, IIJIOIAAEH B TPOCTEHIINX CIIydasix.

B noBceiHeBHOM KU3HM M TIPM U3YYEHHH APYTUX NMPeIMeTOB:

® BBIYNCIATH pPACCTOSHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTyalusaX, IUIOMAAN B
IPOCTEHIINX CITy4yasiX, HPUMEHATh (GOPMYJIbI B MPOCTEHIINX CUTYAIUsIX B TOBCEAHEBHOM
YKU3HU.

I'eomeTpryeckue nocTpoeHus
e I300pakaTh THUMOBBIE IJIOCKHE (QUIYpbl U (UTYpPHl B IPOCTPAHCTBE OT PYKU U C
MIOMOUIbI0 HHCTPYMEHTOB.

B noBceHeBHON KU3HM M TIPM U3YYEHHH APYTUX NMPeJIMeTOB:

®  BBINOJHATH NPOCTEHIINE TOCTPOESHUSI HA MECTHOCTH, HEOOXOJUMBbIE B peaIbHON KU3HH.
I'eomeTrpnueckne npeodpazoBaHusi

e Ctpouth QUrypy, CHMMETPUUHYIO TaHHOW (PUType OTHOCUTENHHO OCH U TOUKH.
B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

® pacro3HaBaTh JABM)KEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPY’KAIOIIEM MHpE.
BexkTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMHU BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHHE
BEKTOpPA Ha YHCII0, KOOPAMHATHI Ha MJIOCKOCTH;

e omnpenensaTh NpUOIMKEHHO KOOPAMHATHI TOYKU MO €€ M300pakeHUI0 HAa KOOPIWHATHOM
IUIOCKOCTH.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:



® JCIOJIb30BaTh BEKTOPHI AJIA PEIICHHs] MPOCTEHINMX 3aJady Ha OINPEJEICHHE CKOPOCTH
OTHOCHTEIIBHOTO JBUKCHUS.
HUcTopust MaTeMaTUKHU
e OnuceiBaTh OTIEJbHBIC BBIIAKOIIMECS PE3YJIbTAThl, MOJYYECHHBIE B XOJI€ Pa3BUTHS
MaTeMaTUKHU KaK HayKu;
® 3HATh NMPUMEPHl MATEMATHUYECKUX OTKPBITUH M MX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMHUPHOMN UCTOPHUEH;
e [IOHMMAaTh POJIb MATEMATHKHU B pa3BUTHU Poccuu.
MeTtoabl MATEMATHKU
e BriOuparh NOAXOMANIMN W3y4EHHBIA METOM JUIS PEIICHUM W3YYCHHBIX THUIIOB
MaTEeMaTHYCCKHX 3aJ1ad;
[IpuBOAUTH MTpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOIIEH JIeMCTBUTEIBHOCTH
Y MPOU3BEJCHUIX UCKYCCTBA.

BbIyCKHUK NOJYYUT BO3MOKHOCTH HAY4YUThCA B 7-9 kiaccax s odecniedeHUs
BO3MOKHOCTH YCIEIIHOI0 TMPOJOJIKeHUsI 00pa3oBaHMsA Ha 0a30BOM M YIiIy0JaéHHOM
YPOBHSX
I'eomeTpuueckue Gpurypsnl

e Onepuposamv NOHAMUAMU 2eOMEMPULECKUX Puyp;

®  u3gIeKamb,  UHMEPNpemuposamsv U  Npeodpa308vleamsv — UHPOpMAYUO O
2eomempudeckux Gueypax, npeocmasieHHyI0 Ha Yepmertcax;

®  npumeHAmb 2eomempuueckue Gaxkmvl O peuweHus 3a0ay, 6 MOM YUCIe,
NPeOnonazaruux HeCKOIbKO Wa208 peueHus;

®  hopmynuposams 6 npocmeniuiux CIy4asnx c8OUCmMEa u NPU3HAKu gueyp;

®  JoKxazvieamv ceomMempuiecKue YmeepicoeHus,

® grademv CMAHOAPMHOU Kiaccugukayuel nNiIOCKUX gueyp (mpeyeorbHuKos8 u
YUemvlpEXY20bHUKOB).
B noBce1HeBHOM KU3HM ¥ NIPH U3YYEHHH APYTUX MPeEIMETOB:

®  UCNONL308AMb  CBOUCMBA  2eOMEeMpPUYecKUx  @ueyp Oaa  peuleHus  3a0ay
NPAKMU4ecKoeo Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHoIeHNs

e  Onepuposamv NOHAMUAMU: PpABEHCME0 ¢uayp, pasHvle Quaypvl, PABEHCME0
Mpey2oNbHUKO8, NAPALIENbHOCMb NPAMbIX, NEPNEeHOUKYISAPHOCMb NPAMbBIX, Velbl MeHcoy
NpAMbIMU, NEePREeHOUKYIADP, HAKIOHHAsA, NpoeKyus, nooodue ¢ueyp, nooobuvie ¢uaypsl,
nO00OHbBLE MPEY2OTIbHUKU,

o npumenams meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX Npu
peuleHuu 3a0ay,

®  Xapakmepuzo8amv 63AUMHOE PACNONOJNCEHUe NPAMOU U  OKPYICHOCMU, O08YX
OKPYHCHOCMELL.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

®  UCNONBL308AMb OMHOWEHUS OJIA peuieHUs 3a0ad, 603HUKATOWUX 8 PEeATIbHOU HCUSHU.
HN3mepenusi v BLIYUCIEHUS

e  Onepuposams npedcmasienuamu o0 OJUHe, NIOWAOU, 00bEMe KAK BeNUdUHAMU.
Ipumensmo meopemy Ilugpazopa, ¢popmynsr niowaou, o6véma npu peuwieHuu MHO20ULAL08bIX
3a0ay, 8 KOMOpPvIX He 8Cce OaHHble NPeOCMAaBIeHblL A6HO, d MpPeOyIom 8bIYUCIEHUL, ONepUpo8ans
bonee WUpoKUM KOIUYeCmeom hopmy ONUHbL, NI0OWAOU, 00bEMA, BIYUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti ¢pueyp (oKpyscHocmell U MHO20)20JbHUKO8) BbIYUCSAMb DPACCMOAHUSL MENCOY
Queypamu, npumeHames mpucoHomempuieckue Qopmyavl Ol GbIYUCIEHUU 8 DOolee CIOHCHBIX
CILYYAsX, NPOBOOUNb BbIYUCTEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCU,

®  NPOBOOUMb NPOCMblE BLIYUCTIEHU HA 00BEMHBIX MENaX,

o dopmyruposams 3a0auu Ha GblYUCTEHUE OJIUH, NAOWAOeU U 0OBEMOB U peulamsp Ux.



B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:

®  1POBOOUMD BbIUUCTICHUS HA MECIHOCU,
®  npumeHAmMb (QOpMYNbL NPU BbIYUCTIEHUAX 6 CMENCHbIX Y4eOHbIX npeoMemax, 8
OKpYIcaroujeli 0eucmeumenbHOCm.
I'eoMeTpuyecKkHe MOCTPOEHUS
o  M3o06padxicamb 2eomempuueckue ¢ueypbl N0 MEKCMOB8OMY U  CUMBOILHOMY
ONUCAHUIO;
®  CB0D0OHO ONEpUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECTLONCHBIX CVUASX,
®  GLINONHAML NOCMPOEHUS MPEY2OTbHUKOS, NPUMEHAMb OMOENbHblE  MemOoObl
NOCMPOEHUL YUPKYIeM U JTUHEUKOU U NPO8oOUmMb npocmeliuiue UCCie008aHUsL YUCIA PeUeHUll,
®  u300padcamv mMunogvle NIOCKUue @ueypbl U O0ObeMHble mena ¢ NOMOWbIO
APOCMeUuux KOMNbIOMepHbIX UHCIMPYMEHMOS.
B noBceiHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:
®  GLINONHAMb Npocmeuuiue NOCMPOeHUs HA MECMHOCMU, HeoOX00uMble 8 pPeanbHOl
HCUBHU,
®  OyeHUBamMb pasmepuvl peaibHbIX 00bLEKMO8 OKPYICAIOUEe20 MUPA.
IIpeodpa3zoBanus
o  Onepuposamb nouamuem OBUdNCEHU U NpPeodPaA308anusi noooodus, e1adenv
APUEMAMU NOCMPOEHUs. Queyp ¢ UCNONb308AHUEM OBUICEHUU U Npeobpasz0éanuli noooobus,
NPUMEHAMb NOJIYYeHHble 3HAHUSL U ONbIM NOCMPOEHULl 8 CMENCHbIX NpeoMemax U 8 peaibHulX
CUMYaYUsX OKpysHcaouje2o mupa,
e cmpoumbs ¢hucypy, nOO0OHYIO OAHHOU, NONBL3OBAMBCSA CEOUCMBAMU NOO0OUA OJIfl
000CcHO8aHUsA c80lICME puyp,
®  NPpUMEHAMb CBOUCMBA OB8UNCEHUL O]l NPOBeOeHUs Npocmenuux 000CHOBAHUL
ceoticma guzyp.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  NpUMEHAMb CBOUCMBA OBUNCEHUU U NPUMEHAMb No00Oue 01 NOCMPOeHUll U
BbIUUCTCHULL.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH
o  Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6eKMOPO8, NpOU3eedeHuUe
8EKMOPA HA YUCIIO, Y20l MeXCOy 8eKMOpAMU, CKANAPHOE NPoU3eedeHue 8eKmopos, KOOpOUHAmMuyl
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;
®  GBINONHAMbL OelUCmBUsl HAO BeKMOpaMu (Cllodcenue, BblYUMAHUE, VMHONCEHUEe HA
YUCTI0), BLIUUCTIAMb CKATISIPHOE NPOU3BEOeHUe, ONPedeiamb 8 NPOCMEeNUUX CLYYAsX Y20l MeHCOY
BEKMOPAMU, BbINOJHAMb DPA3NONCEHUE 8eKMOPA HA COCMAsNsouue, NPUMEHAMb NOJYYeHHble
3HaHUs 8 usuKe, NONBL30BAMBCA DOPMYIOU BLIYUCIEHUS PACCOAHUL MeHCOYy MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS ueyp O/ peueHus 3a0ad,
®  NpUMEHAMb BeKMOpbl U KOOPOUHAMbL Ol pPeuleHUus 2eoMempuyeckux 3a0ai Ha
sbluUCIeHUe ONUH, V2l08.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
®  UCNONL306aMb NOHAMUSA BEKMOPO8 U KOOPOUHam OJisl peuleHus 3a0ay no @usuxe,
eeozpaghuu u opyaum yueoHvim npeomeman.
Hcropust MaTeMaTUKH
o Xapaxmepuzogamvb  6K1AO  6bIOAIOWUXCA — MAMEMAMUKO8 6  pa3eumue
MamemMamuxy U UHbIX HAYYHLIX 00aaACmel;
®  NOHUMAmMb POb Mamemamuxu 8 pazeumuu Poccuu.
MeTtoabl MAaTEMATHKH
o Ucnonv3ys uzyuenHvle MemooObl, HPOBOOUMb OOKA3AMENbCHBO, BbINOIHAMD
onposepaicenue;



® gblOUpamb  U3YUEHHble  MemoObl U UX ~ KOMOuHayuu 0N peuleHus
MamemMamuyecKux 3a0ay;
®  UCNONb306AMb MamemMamuyeckue 3HaHus OJil ONUCAHUS 3AKOHOMEPHOCmeEll 6
OKpydtrcaroujell 0eticmeumenbHOCmu U NPOU3BE0eHUsX UCKYCCMEa;
® npuMeHAmb  npocmevwiue  NpocpamMMHble — cpeocmea U INeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAMeMamuiecKux 3a0au.
BbINYCKHUK MNOJYYHT BO3MO:KHOCTH HAy4YuThcsd B 7-9 KJjaccax AJsl yCHEUIHOIO
MPOA0JIKEHUs 00pPa30BaAHUSA HA YIJIYOJ€HHOM YPOBHE
I'eomeTpuueckue purypsi
e (CB00OOJHO OmepupoBaTh NEOMETPUUYECKMMHU IMOHATUSAMHU IPU PELICHUU 3a1ad U
IIPOBE/ICHUN MAaTEMATUYECKUX PACCYKICHUH;
® CaMOCTOSATENbHO (OPMYIUPOBATH ONpPEACNCHHUS TI'eOMETPUYECKUX  (uryp,
BBIJIBUTaTh THUIOTE3bl O HOBBIX CBOWCTBAaX M MpHU3HAKAX TEeOMETpUYECKHX (uryp wu
00OCHOBBIBAaTh HWJIM OINPOBEpraTh MX, 0000IIATh WM KOHKPETH3MPOBATH PE3ylbTaThl Ha
HOBBIE KJIacChl (PUTYp, MPOBOIUTH B HECIOXKHBIX CIy4asx KiacCUpUKanuio ¢uryp mo
pas3InYHBIM OCHOBAHUM;
® HCCIENOBAaTh  YEpPTeXKH,  BKIOYas ~ KomMOuWHammu  Quryp,  HM3BJIEKaThb,
MHTEPIPETHPOBATH U IPE0OPa30BBIBATh HH()OPMAITHUIO, ITPEICTABICHHYIO Ha YePTekKax;
e pemaTh 33Jaud FeOMETPUUECKOro COJEepPKaHUsA, B TOM YHCIIEe B CUTYyalUsaX, KOrjia
QITOPUTM PELICHUS HE CIEAYET SIBHO U3 YCJIOBHUS, BBIIOJIHATH HEOOXOAUMBIE JJIs PELICHUs
3aJjaudl JIOMOJIHUTENIbHBIE IOCTPOEHUS, UCCIIE0BAaTh BO3MOKHOCTh IIPUMEHEHHUSI TEOPEM U
(dopMy1 A peleHus 3aaay;
e (QopmMmynupoBaTh U JOKa3bIBaTh FEOMETPUUECKUE YTBEPHKICHUS.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH APYIHX NPEAMETOB:
® COCTaBJIATH C UCIIOJIb30BAHUEM CBOMCTB T€OMETPUUYECKUX (PUTYp MaTEMaTHUECKHE
MOJIEH Ui pelIeHMs] 3ajjad MPAKTUYECKOro XapakTepa M 3aJad U3 CMEXKHbBIX JAMCLMUIUINH,
UCCIIE/I0BaTh MOJyYSHHbIE MOJIEIM U MHTEPIIPETUPOBATh PE3yIbTaT.
OTHowmeHust

e Braners NoHATHEM OTHOLICHUS KaK METANPEIMETHBIM;

e  CcBOOOJHO ONEPUPOBATh MOHATHAMM: PaBEHCTBO (pUTYp, paBHBIE (PUTYPBHI, PABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSAMBIX, MNEPHEHAUKYISAPHOCTh MPSAMBIX, YIJIBI MEXIY
OpSIMBIMHU, TEPIEHANKYJSAp, HAKIOHHAs, MPOEKIus, Mnogodue ¢uryp, nomoOHbIEe (QUTYpSHI,
0J00HBIE TPEYTOJIbHUKH;

®  HCIIOJIb30BATh CBOICTBA MOAOOMS M paBEHCTBA (PUTYp MIPU PELICHUH 3aa4.

B noBceaHeBHOI ;KM3HH M NPHU U3YyYEeHHH IPYTUX NMPeAMETOB:

®  UCNOJNb30BaTh OTHOMIGHUS sl IMOCTPOEHHsS M MCCIENOBaHHUA MaTeMaTHUECKUX
MoJienell 00bEeKTOB peabHON KU3HH.

N3mepennsi u BbIYHCIEHUS

e (CBo0omHO omepupoOBaTh MOHATHSAMM JJMHA, MJIOMIAAb, 00BEM, BEIMYMHA yria Kak
BEJIMYMHAMU, UCIIOJB30BaTh PaBHOBEIUKOCTh U PaBHOCOCTABJICHHOCTh MPU PEIICHUU 3a/1ay Ha
BBIYUCIICHHE, CAMOCTOSTENILHO MOIY4aTh U UCIOIb30BaTh (hOPMYJIbI 7Sl BBIYUCICHUH TUTONIaiei
u 00bEMOB (uryp, cBOOOJHO OMEPUPOBATH HMIMPOKUM HAOOpPOM (GOpPMYJ HA BBIUKCICHHE MPHU
pELICHUH CIOXKHBIX 3a]1a4, B TOM YHCIIE ¥ 337a4 Ha BBIYUCICHHE B KOMOMHALIUAX OKPYKHOCTH U
TPEYroJIbHUKA, OKPY>KHOCTH U YETHIPEXYTOJbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENIbHO (hOPMYIUPOBATH TMIIOTE3BI M TPOBEPATH X JOCTOBEPHOCTb.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH JPYIUX NPeAMETOB:

e cBOOOJHO omepupoBaTh (GopMyJaMH MpPH pPEIIEHUU 3a7ad B JAPYTUX Y4eOHBIX
npeaMeTax v IpH MPOBEICHUH HEOOXOIMMBIX BRIUMCIICHUH B peabHON JKU3HU.
I'eomeTpnyeckue nocrpoeHus

e OmnepupoBaTh NOHATHEM HabOpa >3JIEMEHTOB, OMNPEIENAIOIINX TE€OMETPUUYECKYIO

¢urypy,



e  BJIaACTh HAOOPOM METOJOB MTOCTPOCHUH LUPKYJIEM U TUHEHKOMH;
®  IIPOBOJUTH AHAIU3 U PEATU30BBIBATH JTAIbl PEIICHUS 3a7a4 Ha IIOCTPOCHHUE.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:
®  BBINOJHATH IOCTPOCHUS HA MECTHOCTH;
®  OLECHUBATh pa3MeEphl peaIbHBIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
IIpeoOpa3oBanus
e OmnepupoBaTb JABWKEHMSAMU M IPEOOpPa3OBaHUSIMU KaKk MeTalpeIMEeTHBIMU
HOHSTHAMY,
®  ONEpHPOBATH MOHATHUEM JIBUKEHHUS U NpeoOpa3oBaHUs MOA00HS JUIsi 0OOCHOBaHUIA,
CBOOOJHO BJIAJECTh MPHEMaMH MOCTPOSHHs (PUTYp C TMOMOLIbIO JBMKEHUH M IpeoOpa3oBaHUs
noao0us, a Takke KOMOMHALMAMU JIBUXKEHUH, IBUKEHUHN U TpeoOpa30BaHui;
® UCIOJIb30BAaTh CBOMCTBAa JBMKEHMM U mpeoOpa3oBaHUMl Uil  IIPOBENCHUS
000CHOBaHHUS U J10Ka3aTeIbCTBA YTBEP)KACHUN B TEOMETPUU U IPYTUX YUEOHBIX IIPEIMETax;
®  TI0JH30BATHCS CBOMCTBAMHM JBMXKEHUH U PeoOpa30BaHM MTPH PELICHUN 33/1a4.
B noBceqHeBHOM KU3HHM U NIPU U3YYEHUH JAPYIUX NPeIMETOB:
® [pUMEHATh CBOWCTBA JBIJKEHUM M HOPUMEHATh NOJ00HME A IOCTPOCHUH H
BBIYHCIICHUM.
BekTopb! M KOOPAMHATHI HA IJIOCKOCTH
e (CBoOomHO omepupoBaTh IOHATHSAMHU BEKTOp, CyMMa, pPAa3HOCTb BEKTOPOB,
IIPOM3BEICHUE BEKTOpPA HA YHUCIO, CKAIAPHOE IPOU3BENECHHUE BEKTOPOB, KOOPAWHATHI Ha
IIJIOCKOCTH, KOOPAUHATBI BEKTOPA;
®  BJAJCTh BEKTOPHBIM U KOOPJAMHATHBIM METOJOM Ha IIJIOCKOCTH JJISl PELICHMs 3a1a4
Ha BBIYMCIICHUE U JI0KA3aTEIbCTBA;
®  BBINOJHATH C IIOMOIIBI0 BEKTOPOB M KOOPJAMHAT JOKA3aTEIbCTBO H3BECTHBIX €MY
reOMEeTPUYECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHUH, TEOPEM O 3aMeYaTeIbHBIX TOYKAX H T.I1.) U
H0JIy4aTh HOBbIE CBOMCTBA N3BECTHBIX (DUTYD;
®  HCIIOJIB30BATh YPaBHEHMs GUTYp JUIS PELLIEHUS 33]1a4 U CAMOCTOSITEIIbHO COCTaBIISITh
YPaBHEHMSI OTJIENIBbHBIX MIIOCKUX QUTYP.
B noBceqHeBHOM KU3HHM U NIPH U3YyYEHHUH APYTUX NPeIMETOB:
®  UCNOJb30BaTh IMOHATUS BEKTOPOB M KOOPAMHAT JJIsl peIleHUs 3aaad mo (Qusmke,
reorpauu U APYruM y4eOHBIM MPEeIMETaAM.
Hcropust MaTeMaTHKHU
e [loHMMaThe MaTeMaTHUKy KaK CTPOrO OPraHM30BAHHYIO CUCTEMY HAYYHBIX 3HAHMWIA,
B YAaCTHOCTH BJIQJIETh MPEICTABICHUSIMU 00 aKCMOMATHYECKOM ITOCTPOEHUHM T€OMETPUHU U
MIEPBUYHBIMU MPEJICTABICHUSAMH O HEEBKIIMIOBBIX T€OMETPHSIX;
® paccMaTpuBaTb MAaTEMATHKy B KOHTEKCTE€ HMCTOPUHM DPa3BUTHUS LUBWIM3ALUU U
UCTOPUM Pa3BUTHUSA HAYKHU, IOHUMATh POJIb MaTEMATUKU B pa3BuTuu Poccuu.
Meroabsl MaTeMaTHKH
e Bragers 3HaHUAMHM O PA3JIMYHBIX METOJAaX OOOCHOBaHMS U ONPOBEPKEHHUS
MaTE€MaTUYECKUX YTBEPKICHUM U CAMOCTOSTENIBHO IPUMEHATD UX;
e BIAJCTh HAaBBIKAMH AHAJIW3a YCIIOBHS 33Ja4d W ONPEIEICHUS NOAXOMSIINX JJIs
peleHus 3aa4 U3y4eHHbIX METO/I0B WIIM X KOMOUHAIIHIA;
® XapaKTEpU30BaTb IPOMU3BEIECHUS HCKYCCTBA € y4E€TOM MaTEMaTHYECKHUX
3aKOHOMEPHOCTE B IPUPOJE, HCIOIb30BATh MATEMaTHYECKUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

2. COAEPXKXAHUE YYEBHOI'O ITPEJMETA
MATEMATHKA
Yucaa
PanunonaJjibHbIE YHCIa



MHoxecTBO paluoHaNbHBIX 4yucel. CpaBHEHHE palMOHAIbHBIX uyMcen. [ledicTBus ¢
paLMOHATIBHBIMU YUCIaMU. [Ipedcmagnenue payuoHanbHo20 Yucia 0ecamuyHou Opoobio.

HppanuoHajbHble YUuCIa

[TonsTe uppannoHaJIBbHOTO 4Kcia. Pacno3HaBanue nppannoHaabHbIX yucel. [Ipumepst

JoKa3aTenbcTB B anredpe. MppanumoHanbHOCTH qncna«/i . IlpumeneHnne B reoMeTpHH.
CpasHenue uppayuonanvhvlx yucen. Muodcecmeo oeticmeumenbHulX Yucel.

ToxknecTBeHHbIE MPeOOPa30BAHUSA

YmncioBble U OyKBEHHbIE BbIPAKEHUS

Bripaxxenue ¢ nepemeHHol. 3HaueHHe BbIpaxkeHUs. [loacTaHOBKA BBIPAXKEHHIT BMECTO
MePEMEHHBIX.

[esable BbIpasKeHU s

Crenenb ¢ HaTypaJbHBIM TOKa3areneM U e€ coicTBa. [IpeoOpa3oBaHus BbIpaXeHUH,
COJIEpXKAIIMX CTEIEHU C HaTypaJIbHbBIM IIOKA3aTEIEM.

OpHowieH, MHorouwieH. JleWicTBUA C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIIOKEHHUE,
BbIUHMTaHUE, YMHOXKEeHHE). DOPMYIIbI COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaApaTOB, KBAApaT
CYMMBI M pa3HOCTH. Pa3znojkeHne MHOrouj1eHa Ha MHOXHUTENIN: BBIHECEHHUE OOIIEr0o MHOXKHUTENSA
3a CKOOKH, epynnuposka, npumeHneHue ¢Qopmyn COKpawénHo2o ymuodiceHus. Keaopammuwiii
MPEXUIEH, pA3loNHCeHUe K8AOPAMHO20 MPEXUNEHA HA MHONCUMETU.

JApo0HO-panMoHaIbHbIEC BHIPAKECHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBaHue ApOOHO-IMHENWHBIX BBIPAKEHUMN:
CIIOKEHHE, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. Jonycmumvle 3HA4UeHUs NepeMeHHbIX
6 OpobHO-payuoHanbhvix evipaxcenusx. Cokpawenue ancebpauveckux opobeu. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOAMU:
CllodHCeHUe, 8bIYUMAHUe, YMHOJICEHUe, OelleHUe, 8036€0eHUe 8 CINENEHD.

IIpeobpazosanue vipasiceHutl, COOEPAHCAUUX 3HAK MOOYIIA.

KBaagpaTHbie kopHu

ApudmeTrnueckuii KBaapaTHbIH KopeHb. lIpeoOpazoBaHue BBIpaKEHUN, COJEpPIKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOKEHHUE, JEJIEHWE, BBIHECEHME MHOXKUTENd H3-110J] 3HaKa KOpHS,
BHeceHUe MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHeHus U HepaBeHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[lonsiTue ypaBHeHMsT M KOpHS ypaBHeHUS. [Ipedcmaeénenue o0 pagHoOCUlIbHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenus (001acms 00NYCMUMbIX 3HAYEHUL NepeMeHHOl).

JInHeiiHOe ypaBHeHHe M er0 KOPHH

Pemenne nuHelHBIX ypaBHEHMU. Jluneunoe ypasHenue ¢ napamempom. Koruuecmeo
KOpHeU TUHetHo20 ypasHeHus. Pewenue nuneinvlx ypaguenuu ¢ napamempom.

KBaagpaTHoe ypaBHeHHe U €10 KOPHHU

KBanpatuele ypaBHeHus. HemonHele KBaapaTHble ypaBHEHMSA. JIMCKpHUMHUHAHT
KBaJpaTHOro ypaBHeHus. Dopmyna KopHel KBaJapaTHOro ypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. PemeHue KBaJIpaTHBIX YpaBHEHM: MCIIOIb30BaHHE
bopMynbl Ul HAaxXOXACHUS KOpHEH, epaguueckuil memoo peulenus, pasziodceHue Ha
MHOXMCUmMenu, noobop KopHel ¢ uUcnonvzoganuem meopemsl Buema. Konuuecmeo kopueii
K8AOPAMHO20 YPAGHEHUS 6 3A8UCUMOCTU OmM €20 OUCKpuMuHanma. bukeaopammuvie ypaenenus.
Ypasuenus, ceooumvle k nunetinvim u kéaopamusvim. Keaopammuovle ypasrnenus ¢ napamempom.

JApo0HO-panMoHaIbHbIE YPABHEHUS

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUHN. Peuenue 0poOHO-pAyUuOHAIbHbIX
VpaeHeHUIl.

Memoowi pewienus ypasHenuii: Memoovl pagHOCUTbHBIX NPeoOpPa308aHull, Memoo 3aMeHbl
nepemennol, epaguueckuti memoo. Hcnonvzoeanue ceoticme QyHKYull npu peuieHuy ypagHeHul.



Tlpocmeiiwue uppayuonanvuvie ypasnenus euoa |/ f (x) =a, [ (x) =/g(x) .

Vpasuenus euoa X" = a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

VYpaBHeHHE C AByMs IIepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIBYMs IIE€PEMEHHBIMM.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NepeMEHHbIMU.

[TonsiTue cucremsl ypaBHEHUN. Perienue cuctemsl ypaBHEHUM.

MeTo/bl peleHus: CUCTEM JIMHEHHBIX YPaBHEHU C IBYMS IEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CI0HCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UYucnoBsle HepaBeHCTBA. CBOICTBa YHCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeauBOCTH
HEPAaBEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBa. Qonacmy onpeodenenus
Hepagencmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHeHbIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHvlx HepABEHCMSE:
UCNONIL306AHUE CBOUCME U 2paPuKa KeaopamudHou @QYHKYuu, Memoo UHmMepsanos. 3anuch
peutenus Keaopammno20 HepaseHCcmad.

Pewenue yenvix u 0podHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOHN MepeMeHHOW. PemieHue cucreM HEpaBeHCTB C OJHOMN
NIEPEMEHHOI: JIMHENHBIX, keaopamuuvix. W300pa’keHue pelieHus CHUCTEMbl HEPABEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOYyHKIUH

HonsaTne pyHKUUN

JlekapToBbl ~ KOOpJAMHATBl Ha IUIOCKOCTH. DOpMHUpOBaHUE MPEACTABICHUN O
METaNpPeIMETHOM MOHATUU «KOOpAMHATHD». CrocoObl 3anaHus (YHKIMHA: aHATUTUYECKHH,
rpaduueckuii, Tabauunbiil. ['padux ¢ynkmuu. [Ipumeps! QyHKIMH, MOoTy4aeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbIX PeaIbHBIX MPOIECCOB U PELIeHUs 3a]au. 3HaueHue (PyHKIMH B TOUKE.
CpoiictBa (QyHKIUI: 001acTh ONPENENICHUs, MHOXECTBO 3HAUEHUM, HYIH, HPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb, TIPOMEXKYTKM  BO3pacTaHUs U yObIBaHUS,
HauOoJibIllee U HauMeHbIee 3HaueHus. MccnenoBanue GyHkuu mno e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3adannvle gynkyuu.

JIuneiHas GpyHKIus

CpoiictBa u rpaduk JuHEHHOW (QYHKIMHU. VYTI0BOW KO3(DPUIMEHT MpPSIMOM.
Pacnonoxxenue rpaduka 1uHeHON (QyHKIMHM B 3aBUCUMOCTH OT €€ yrJIoBOro KoddduuneHTta u
CcBOOOIHOTO wieHa. Haxoowcoenue ko3ppuyuenmos aunetiHo GyHKkyuu no 3a0aHHbIM YCI0BUAM:
NPOX0odHCOeHUe NPAMOU yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL.

KBaaparnunas pyHkuus

CroiictBa u rpaduk KBagpatuuHod QyHkuu (mapadona). Ilocmpoenue epaghuxa
keaopamuynol @yHkyuu no moukam. HaxoxxneHue Hyned KBagpaTHUYHOW (QyHKIMH,
MHOXCECm8a 3HAYeHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

CaoiicTBa pyHKINHU Y = K . 'nunepbomna.
X

I'pagpuxu gynxyuii. Ilpeoopasosanue epaguxa ynkyuu y = f(X) ons nocmpoernus
epagpuxos Gynxyuii 6uoa y = af (kx+b)+c.



Tpapusu dym y =2+, y =%,y =%, y=|x|.
X+

IMocenoBaTeIbHOCTH M MPOTPECCHH

UYucnoBass  mocjenoBaTeNbHOCTh.  [IpuMepbl  YHCIOBBIX  MOCIEAOBATEIbHOCTEH.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas mnporpeccus H e€  CBOWCTBa.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa u cymmvl N NEpevix UieHO8
apugpmemuueckoul u ceomempuyeckoui npozpeccuil. Cxooaumascs 2eomMempuyecKas npoepeccus.

Pemenue TeKCTOBBIX 33124

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS

Pemenne TekcTOBBIX 33724 apudmMeTHdecKuM criocodom. Mcmonap3oBanue TabIuIl, CXeMm,
YyepTexel, JPyrux CpeCTB MPeCTaBICHUs JAHHBIX MIPU PEHICHUU 33]Ia4H.

3agauu Ha IBHKEHUE, PA0GOTY U MOKYIKH

AHanu3 BO3MOXHBIX CUTyallUi B3aMMHOT'O PacHoOIOKEHUsI O0OBEKTOB MPH UX JBUKECHUH,
COOTHOIIIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemenue 3aau Ha HaXOKJEHHE YacTH YMCIIA U YKCia M0 ero yacTu. PemieHue 3a1ay Ha
poLEeHTHI U aonu. [IpuMeHeHre nponopiuil Npu peneHn  3a1ay.

Jlornueckue 3agaumn

Pemenne norudeckux 3anau. Peuierue 102uteckux 3a0a4 ¢ noMowbto epagos, mabauy.

OcHOBHBIE METO/IbI pellleHHsl TEKCTOBBIX 3a1a4: apuMeTHdecKui, anreOpandecKuid,
nepebop BapuaHTOB. [lepguumvie npedcmasieHuss 0 OpyuUx Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTuCTHKA M TeOpHs BEPOSATHOCTEH

Crarucruka

Tabnuunoe wu rpaduyeckoe TNPEACTaBICHUE [AHHBIX, CTOJIOYaThie U KPYTOBbIE
qUarpamMmbl, TpaduKW, MPUMEHEHUE JUarpaMM M TPaQUKOB IS ONMHCAHUS 3aBUCUMOCTEH
pealbHbIX BENUYMH, U3BIeYeHHEe HHpopManmu w3 TaOdMI, [guarpaMm #  TpaduKoB.
OnucaTenbHble CTaTUCTMYECKHE IOKA3aTeNM YHCIOBBIX HAOOpPOB: cpeaHee apu(pMEeTHYECKOE,
Meouana, HauOoIblIlee M HaMMEHbIlIee 3HaYeHUS. Mepbl pacCeMBaHUS: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CnyuaitHas W3MEHUMBOCTh. VI3MEHUMBOCTH MpH HU3MEpEeHUusiX. Pewarowue npasuia.
3axkonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cayuaiinble cOOBITHS

CrnyyaitHble ONBITHI (3KCHEPUMEHTHI), 3JIEMEHTApHbIE ClydyalHble COOBITHS (MCXOJBI).
BepostHocTi  aneMeHTapHbIX cOOBITUNA. COOBITHS B CIYYaHBIX JKCHEPUMEHTaX |
0JIAarONPUATCTBYIONINE AJIEMEHTapHbIE COOBITHA. BeposaTHOCTH ciydallHbIX COOBITHI. OTBITHI €
PaBHOBO3MOXXHBIMU JJIEMEHTApPHBIMU COOBITUSIMH. Kilaccuueckre BEepOSITHOCTHBIE OIMBITHI C
WCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasinenue cobovimuil ¢ nomowwto ouazpamm Jiiepa
dlpomueononoscuvie cobvimus, obdveduneHue u nepecedenue cobvimuil. Ilpasuno crodcenus
seposmuocmeti. Cnyuaiinwiti  vloop. I[lpeocmasnenue sKcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnoorcenue  eeposmmnocmeii  nezasucumvix  coovimuii.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue 0 HE3aBUCUMBIX COOBITHSX B
JKU3HU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUCIO
couemanuui. Qopmyna uucira cowemanui. Tpeyeonvnux Ilackans. Onvimel ¢ OOALUWUM YUCTOM
PABHOBO3MOJICHLIX  DNIEMEHMAPHBIX  cobbimutll. Bvluucienue eeposmuocmeti 6 oOnvlmax c¢
npumeHenuem KomMouHamopHvlx gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuu bepuynnu.

Cnyuaiinvle eenuqunsl

3nakomemeo co cayuauHLIMU - 8EIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHbIX
caydatinolx eenudun. Pacnpedenenue eeposmuocmeii. Mamemamuyeckoe odxcuoanue. Ceoticmea



Mamemamuyeckozo oxcuoanus. [lonamue o 3axkone bonvuiux uucen. Mzmepenue eposmuocmeil.
Ilpumenenue 3axona OOnbWIUX UUCEN 6 COYUOLOUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneuenuu 6€30NaACHOCMU HACENEHUs 8 YPE3BLIYALIHBIX CUMYAYUSX.

Purypsl B reOMeTPHHU U B OKPYKal0IleM MUpe

I'eomerpuueckas purypa. @opMupoBaHUE MPEACTABICHUNA O METANPEIMETHOM IOHSITHA
«purypay.

Touka, TMHUA, OTPE3OK, IpsAMasi, Ty4, JIOMaHasi, MJI0CKOCTb, Yrojl, OMCCEKTpHCa yria u eé
CBOICTBA, BU/Ibl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cumMeTpusi reoMeTpudeckux ¢uryp. LleHTpanbHas CUMMETPUS T€OMETPHIECKUX
duryp.

MHOroyroJibHuKH

MHOroyrojapHuK, €ro »3J€MEHTbl M €ro CBOWCTBA. Pacro3HaBaHME€ HEKOTOPBIX
MHOI'OYTOJIbHUKOB. BuvinyKivie u HegblnyKible MHO20Y201bHUKU. IIpaBUIIbBHBIE MHOTOYT'OJIBHUKHU.

Tpeyronsuuku. BbicoTta, Mennmana, OuccekTpuca, CpeAHsAs JIMHUS TPEyrojbHUKA.
PaBHOOeApEHHBIII TPEYTONBHUK, €ro CBOWCTBA M IMpPH3HAKH. PaBHOCTOPOHHUI TpEYTrONbHHUK.
[IpssMOyTONBHBIN,  OCTPOYTOJIbHBIM,  TYNOYTOJIBHBIM  TPEYrOoJbHHUKH. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TPEyroybHUKA.

Yersipéxyronbuuku. llapamnenorpamm, pomO, NpsSMOYrojibHHUK, KBaJapaT, Tpamerus,
paBHOOepenHas Tpanenuns. CBOWMCTBA M MIPU3HAKH MapajuieorpaMma, pom0a, mpsiMOyroibHIKa,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyKHOCTb, KpyI, HUX D3JEMEHTHl M CBOICTBA; LICHTPAJIbHBIC U BIIMCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpYKHOCTH, ux ceoiicmea. BryicaHHbIE U ONMCAaHHBIE OKPYKHOCTU
JUISL TPEYTOJIbHUKOB, YemblPEX)20IbHUKOE, NPABUTLHBIX MHO20Y20IbHUKOS.

I'eomeTpuueckue purypsl B npocrpancTse (00bEMHBIE Tea)

Mnozozpannuk u eco snemenmul. Hazeanus MHO202PAHHUKOE C PA3HLIM NOJIONCEHUEM U
Konuwecmeom 2cpareti. IlepBuuHbIE NMpEACTAaBICHUS O NUpPaMUE, NapajuleJenunesne, MpusMe,
cdepe, mape, IUIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHomeHus

PasencrBo ¢puryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HAKN paBeHCTBA TPEYTrOJIbHUKOB.

ITapajuteIbHOCTH MPSAIMBIX

[Ipu3Haku u CBOMCTBA MapaiedbHBIX MNPAMBIX. Akcuoma napannenvrocmu Eexnuoa.
Teopema Daneca.

IlepnienaUKyAsIpHBbIE NIPSAIMbIE

IIpsamoii yron. Ilepnenaukynsp k mnpsMoil. Haknonnas, npoexuusa. CepenuHHBIN
HNEepHEHIUKYIISp K 0Tpe3Ky. Ceouicmea u npusHaku nepneHOUKyIapHOCmU.

Ilooobue

Ilponopyuonanvuvie ompesku, nooobue @ueyp. lloooonvie mpeyeonvruku. I[lpusnaxu
noooobus.

B3anMHoe pacnosio:xkeHue MpsiMON U OKPY>KHOCTH, 08X OKPYIHCHOCHEU.

HU3mepenuss ¥ BIYMCICHUSA

Beanuunnbi

Ilonsatne Benuuunbl. JnuHa. M3mepeHue mimHbL EIWHUNBL W3MEpPEHUS JIMHBL
Benmnunna yrna. ['pagycHas mepa yria.

[lonatue o miomamu MiIoCcKoM ¢urypsl u e€ cpoiicTBax. l3mepeHue IUIOIMmAICH.
Enuuuiel n3MepeHus miiomaim.

IIpencraBnenue 06 o0bEMe U ero cBoiicTBax. M3Mepenne oobvéma. Equnaniibl uamMepeHus
00BEMOB.

HN3mepenus ¥ BbIYMCICHUSA

HNHCcTpyMeHTHI U1l U3MEPEHHUI M MOCTPOECHUI; U3MEPEHUE W BBIYHMCIICHHE YIJIOB, JUIMH
(paccrosiHuit), riomanei. TpuroHomerpuueckue (YHKIHUU OCTPOrO yria B MPSIMOYTOJIbHOM



TpeyroipHuke Ipuconomempuyeckue @QyHKyuu myno2o yenda. BblYHMCICHHE 3JEMEHTOB
TPEYrOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKHUX COOTHOIIEHUN. DopMyrnbl Iuiomanm
TPEyrojibHUKA, MapajuleJiorpaMMa M €ro YacTHBIX BUIOB, (HOPMYJbl UIMHBI OKPYXHOCTH H
iomaau kpyra. CpaBHeHue U BeruucieHue miomaneid. Teopema [ludaropa. Teopema cunycos.
Teopema kocumycos.

Paccrossnus

Paccrosane Mexay Toukamu. PaccTosHue OT TOUKM A0 HpAMOH. Paccmosnue medxncoy
Gueypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpuyeckue NoCTpOEHUs AJIsi WLTIOCTPALIMU CBOMCTB reoMeTpudeckux (uryp.

WHcTpyMeHTBl 18  NOCTPOEHWM: LMPKYJb, JIMHEHKA, YroJdbHUK. [Ipocmeniwiue
HOCMPOeHUs. YUPKYTeM U JUHEUKOU. NOCMpoeHue OUCCeKmpucsl yaid, NepneHoOUuKyIapa K
npAMOU, Y2id, pagHo20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 HO MPEM CIMOPOHAM, O8YM CHOPOHAM U Vel MeHCOY HUMU,
cmopone u 08yM NPUREHCAUUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeodpa3zoBanusi

[lonsitTue  mpeoOpa3zoBanus.  [lpencraBieHne O ~ MeTanpeAMETHOM  MOHSITHU
«mpeobpazoBanuey. [looodue.

JABukeHust

OceBast ¥ IEHTpaJbHAS CUMMETPHUS, NOBOPOM U NaApajiiefbHulll neperoc. Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOLICMEA.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[TonsTe BexkTOpa, NEHCTBUS HAJ BEKTOpaMH, HCIOJIb30BAaHHE BEKTOPOB B (HU3HKE,
DpasnodiceHue 6eKmopa Ha cocmasisioujue, CKaiapHoe npouzseoenue.

Koopaunarsi

OCHOBHbBIE TIOHSITUS, KOOPOUHAMbBI  BEKMOPA, PACCMOSHUE MeXHcOy  MOYKAMU.
Koopounamui cepeounvt ompesxa. Ypasnuenus gueyp.

Ilpumenenue 6exkmopog u Koopouwam O peuweHus: NPoCMenuuux 2eoMempudecKux
3adau.

HcTopust MaTeMaTuKu

Bosnuxnogenue mamemamuxu kax Hayku, smansl e€ pazeumus. OcHOGHble paszoevl
Mamemamuxu. Beioaowuecs mamemamukuy u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv munosicecmsa npocmuix uucen. Yucna u onunst ompesxos. Payuonanvrvie
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxona Iugazopa

3apoorcoenue ancebpvr 6 neopax apugmemuru. An-Xopesmu. Poowcoenue Oykeennou
cumsonuku. I1. @epma, @. Buem, P. [lexapm. Hcmopus onpoca o naxodxcoenuu ¢opmyn KopHet
aneebpauveckux ypasHenuti cmenenei, oonvuux yemwipéx. H. Tapmanvs, Joc. Kapoano, H.X.
Abenv, D.1anya.

Tlosgnenue memooa KooOpOuHam, nO38ONAIOULE20 NEPEGOOUMb 2eoMempUiecKue 00beKmbl
Ha a3k aneeopwl. [losenenue epaguxos hynkyuii. P. [Jexapm, I1. @epma. Ilpumepol paznuunwvix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Ilusanckoeo (Qubonauuu) o kpoauxax, uucia Quoonauuu. 3adaua o
waxmamuou oocke. Cxo0uUMocmy 2eoMempuyecKol npocpeccull.

Hcmoku meopuu eeposmuocmeu: cmpaxogoe oeno, azapmuvle uepwl. 1. Depma,
b.Ilackanwe, A. bepuynnu, A.H.Konmozopos.

Om 3emnedenus k ceomempuu. Ilugacop u eco wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunrbHuix MHO20y20abHUK08. ITpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Mcmopus uucna w. 3onomoe ceuenue. «Hauana» Esxauoa. JI Diinep,
H. U1 Jlobauesckuii. Hcmopus namoeo nocmynama.



T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpPQ.
Acmponomus u eeomempusi. Ymo u xkax ysnanu Anaxcazop, Ipamocgen u Apucmapx o
pasmepax Jlynvl, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. HMzmepenue

paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuku. J1.Junep. H.U.Jlobauesckuil,

11.J1. Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuka 6 paseumuu Poccuu: Hemp |, wKoja mamemamudecKkux u Hasucaykux

Hayk, passumue poccutickoeo gaoma, A.H.Kpwvinos. Kocmuueckas npoepamma u M. B.Kenowviu.

Kypcueom 6 oannoii padoueii npozpamme 6vloe1eHbl INEMEHMbL COOEPHCAHUA, OMHOCAULUECA

K pée3yibomamam, KOmopovim ydauiuecia «nojaydam 603MOHCHOCHb HAYUUMbCA)).

TemaTHuyeckoe NVIAHUPOBAHUE
MOIYJIb «AJsiredpa» B 7 KJjiacce

Ne Hazpanue Copepxanuie TeMbl (pa3zaena) KonnuectBo yacos
TEMBI | TEMBI ITo Bun
(pa3n | (pa3nena) paboue | MpOBEPOYHOM
ena) i paboThI
nporpa
MMe
l. Bripakenus, BripaxkeHust. 22 Bxomnoii
TOK/IECTBA, [IpeoOpa3oBanue BbIpaXKeHU. MOHHUTOPHUHT
ypaBHEHUS YpaBHEeHHUsI ¢ OTHOI IEPEMEHHOM. KonTponbHas
CratucTHuecKue XapaKTepUCTUKH. pabortaNel
. OyHKIIH OYHKIHUH U UX TPaPUKH. 11 [TpoBepounas
Jluneiinast QyHKIHSL. pabora
1. Crenenn ¢ | CteneHsp U ee CBOMCTBA. 11 [TpoBepounas
HaTypaJIbHbIM | OHOYJICHBI. pabota
NIOKa3aTesleM
V. Muorounensl | Cymma ¥ pa3HOCTb MHOTOWJIEHOB. 17 [IpomexyToun
[Iponssenenus OJTHOYJIEHA Ha bIif MOHUTOPUHT
MHOTOYJIEH. [TpoBepounas
IIpon3BeneHrE MHOTOYJIEHOB. pabota
V. Dopmyisl KBagpar cyMMBI 1 KBaJIpaT pa3HOCTH. 19 IIpoBepounas
cokpameHHoro | PazHocts kBagparoB. Cymma U pa3HOCTb pabota
YMHOXEHHUS KyOOB. KonTponbHas
ITpeoOpa3oBaHue 11EIbIX BEIPAKEHUH. pabota Ne2
V1. Cucremsl JluHeiiHble  ypaBHeHHs ¢ JaBywms | 16 KonTposbnas
JTUHEHHBIX MIEPEMEHHBIMH U UX CHCTEMBI. pabota Ne3
ypaBHEHUU Pemenue cucrem JIMHENHBIX YPAaBHEHUN.
Vil IToBTOpEHME Penrenne nuHENHBIX ypaBHEHUN. 6 Hrorosas
@opMyIbl COKPALLIEHHOTO YMHOYKEHHUS. KOHTPOJIbHAA
Pemrenne cucreM TMHENHBIX YpaBHEHUM. pabota
Hroro: | 102 10
TemaTuuyeckoe NJIAHUPOBAHUE
Moayab «Aaredpa» B 8 kiacce
Ne HazBanue Copneprxanue TeMbl (pa3zena) KonnuectBo yacos
TEMBI | TEMBI ITo Bun
(pa3n | (pa3nena) paboye | MpoBepOYHOI
eJna) i paboThI




nporpa
MME

PanmmonansHbie
npodu

PannonanbHbIe BBIpasKEHUSI.
OcHoBHOE CBOMCTBO
Cokpamenue apobei. CroxkeHne u
BBIUMTAHUE JApoOei ¢ OAMHAKOBBIMHU
3HAMEHATEIISIMH. Crnoxenue u
BBIUMTAHHWE  JApobeld ¢ pa3sHBIMU
3HAMEHATEISIMU. YMHOXKEHHE JApOOeii.
Bossenenue apobu B crenenb. Jlenenue
TpoOei. [IpeobpazoBanue
palMOHANBHBIX BbIpaKECHUNU. DyHKIMA
y=K\X u ee rpadux.

poowu.

24

[IpoBepounas
pabora

Bxonnoit

MOHUTOPHUHT

KoHntposbHas
paboraNel

KBanpartHbie
KOPHH

PanvonaneHblE W UppaLMOHAJIBHBIC
qucla. KBanpatnsie KOPHH.
Apudmernueckuii KBaJpaTHBIA KOPEHb.
YpaBHeHue x?=a. Haxoxnenue
NPUOIMKEHHBIX 3HAYEHWH KBAJIPATHOTO
KOpHi. DyHKUMA y=\/X u ee rpaduk.
KBagpatHslli KOpEeHb U3 NIPOU3BENCHUS U
npoOu. KBanpaTHelif KOpEHb U3 CTENEHHU.
BrlHECEHHE MHOXUTENS 32 3HAK KOPHS.
BHeceHuss MHOXMTENS NOJA 3HAaK KOPHS.
[IpeobpazoBanue BBIPKECHH,
COJIEpKalIMX KBaJIpaTHbIE KOPHHU.

19

IIpoBepounas
pabora

IIpoBepounas
pabora

KBanpartHsie
YPaBHEHHUS

Henonnele  kBajgpaTHblE  ypaBHEHHS.
Pemenne kBanpaTHBIX YypaBHEHUH 110
¢bopmyne. Pemenne 3agad ¢ NOMOILBIO
KBaJIpaTHBIX YpaBHEHUM. Teopema
Buera. Pemenne JPOOHBIX
palMoOHaNbHBIX ypaBHEHHU. Pemienue
3a1a4 € TOMOINBIO  PalMOHAIBHBIX
YPaBHEHHUH.

22

[IpomexyToun
bIi MOHUTOPUHT

IIpoBepounas
pabora
KonTponbHas
pabota Ne2

HepasencrBa

Yucnossle
YHUCJIOBBIX HEPABEHCTB.
YMHOXCHHE  YHUCIOBBIX  HEPABEHCTB.
ITorpemuocTs u TOYHOCTH
MPUOTMKEHNUS. IIepeceuenne 51
o0beTUHEHHE  MHOXeCTB.  UMcIoBbIe
MIPOMEXKYTKH. Perienne HEpaBeHCTB ¢
OJHOM TmepeMeHHOM. Pemenue cucrem
HEPABEHCTB C OHOW IEPEMEHHOM.

HepaBeHcTBa.  CBolicTBa
Cnoxenune u

18

KoHnTponsHas
pabota Ne3

CreneHb c
LIEJIBIM
MoKa3aTeJIeM.
JIeMEHTHI
CTaTUCTHUKH

Onpeznenenre  CTENEHU C  LEIbIM
OTpHUIIATENbHBIM MOKa3zaTeneM. CBOMCTBa
CTEIIEHHW C  IeJbIM  ITOKa3aTejeM.
Crammaptaeiii Buj uucna. COop u
TPYIIIUPOBKA CTATUCTUUYECKUX JIAHHBIX.
Haraannoe TPEICTABIICHUE
CTaTHCTUYECKON nH(pOopManmu

10

VI

IToBTOpEHME

Pammonansubie  gpobu.  KBampaTHbie
KOpHH. KBagparusie YpaBHEHHS.
HepasenctBa u ux cucremsl. CTeneHp ¢

HUtorosas
KOHTPOJIbHAS
pabora




LEIBIM ITOKA3aTeJIEM. DJIEMEHTBI
CTaTUCTUKU. PemeHue TeKCTOBBIX 3a1ad.
Pemenne HECTaHIapTHBIX 3a1a4.
Pemrenne KOMOMHUPOBAHHBIX 33 JaHUH.

Hroro:

102

10

TemaTnueckoe IJIAHUPOBAHUE
Mopnyab «Aauaredpa» B 9 kiacce

No HasBanue Coneprxanue Tembl (pazzena) KonunuecTBo yacoB
TEMBI | TEMBI ITo KonrposnbHnsle,
(pa3n | (pa3nena) paboue | MpakKTHYECKHE,
ena) i MIPOBEPOYHBIC
nporpa paboThl (BU
MMe paboTel/nata
MIPOBEICHMS)
| KBanparnunas | @yHKIMU U UX CBOICTBa 22 Bxonnon
byHKIISA KBanpaTHblii TpexusieH MOHHUTOPHHT
KBagparuunas pyHkuus u ee rpadux IIpoBepounas
Crenennass  Qynkuus. Kopenp n-it pabora
CTETIeHU
I VpaBHeHuss u | YpaBHEHUS C OJTHOM IIEPEMEHHOU 14 KontponbHas
HepaBeHCTBAa ¢ | HepaBeHcTBa ¢ OJHOM NEpEMEHHOM pabora Nel
OJHOU
MIEPEMEHHOMN
I VYpaBHeHuss U | YpaBHEHHUs C ABYMS MEPEMEHHBIMHU U ux | 17 [TpomexyToun
HEPaBEHCTBA C | CUCTEMBI BIii MOHUTOPHHT
JBYMsI HepaBeHcTBa ¢ JAByMs MEpEeMEHHBIMU U ITpoBepounas
NIEPEMEHHBIMH | UX CUCTEMBI pabota
v Apudmernuec | Apudmernyeckas mporpeccus 15 KonTponbHas
Kast u | ['eomeTpuueckas mporpeccus paborta No2
reoMeTpHUECcK
asi POTPECCHH
\Y ONEMEHTHI DneMeHThl KOMOMHATOPUKH 12 IIpoBepounas
KoMOuHaTopuk | HawanpHBle  CBeNeHWs W3 TEOpUH pabota
U U TEOpPHH | BEPOATHOCTEH
BEPOSATHOCTEN
Vi IToBTOpEeHME BblpaxkeHusi, TOXJecTBa, YypaBHEHUS. | 22 Hrorosas
OyHKIUN. KOHTPOJIbHAs
CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM. pabota

MHoro4JIeHbl.

@opMynbl  COKpPAIIEHHOTO YMHOXKEHUS.
Cucremsl JIMHENHBIX YPaBHEHUM.
Panmonaneubie  apobu.  KBaapaTHbie
kopHU. KBasipaTHbie ypaBHEHHS.
HepaBenctBa. CreneHp ¢ LeNbIM
nmokasarelieM. OJIEMEHTBI CTAaTHCTHKM.
KBampatnunas ¢yHkius. YpaBHeHUS U
HEpaBEHCTBA C OJHOM TEPEMEHHOM.
VYpaBHEHHsI U HEpPaBEHCTBA C JIBYMS
NepeMeHHbIMU.  Apudmerndeckas
T€OMETPUYECKAs POTPECCUH.




OneMeHTbl KOMOMHATOPUKH M TEOPHH
BEPOSITHOCTEM.

Hroro: | 102 7
TemaTHueckoe IJIAHUPOBAHUE
Monyab «I'eomerpus» B 7 Kiacce

No HasBanue Coneprxanue Tembl (pazzena) KonuuectBo

TEMBl | TEMBI 4acoB

(pa3n | (pa3nena) ITo Bun

ena) pabo | mpoBepou

yen | HOH
npor | paboTsl
pam

Me

l. OcHoBHbIE I'eomerpuueckue ¢urypsl. Touka u mpsmas. | 16
CBOMCTBA Otpe3ok. M3mepenue orpeskos. Ilonymnockoctu. [TpoBepou
IIPOCTEUIINX [lonynpsimasa.  Yron.  buccektpuca  yria. Has
reoMerpuueck | OTKIaabIBaHUE OTPE3KOB U YIIOB. TPEYroIbHUKH. pabora
ux Guryp BricoTa, OuccekTprca U MeauaHa TPEYroJIbHHKA.

CymecTBoBanue TPEYTOJIbHHKA, paBHOTO
nanHoMy. [lapannenbHble npsmble. TeopeMbl u
JIOKa3aTeNIbCTBA. AKCHOMBI.

1. Cmexsble  u | CMEXHBIC YTJIBL. Beprukanbabie yribl. | 8 IIposepou
BepTukanbHble | [lapamiensHele npsamele.  IlepnenaukynspHbie Hasi
yTIIbl npsiMble. Jloka3aTeabCTBO OT MPOTUBHOTO. pabora

Il. [TpusHaku [lepBplii TpHU3HAK paBEHCTBA TPEYroJbHUKOB. | 14 [Tpomexy
paBeHCTBa Hcnonb3oBaHne akcuoM NpU JOKa3aTelIbCTBE TOYHBII
TPEYTOJIbHUKO | TEOPEM. MOHHUTOPH
B Bropoii nmnpu3Hak paBeHCTBA TPEYrOJbHUKOB. HI

PaBHOOe1peHHBII TPEYTrOJIbHHUK. Ob6partHnas IIposepoy
Teopema. CBONCTBO MeauaHbl PaBHOOEIPEHHOTO Has
TPEYTOJIbHUKA. pabota
Tperwnii npru3HaK paBEHCTBA TPEYTOJIBHUKOB.

V. Cymma yrnoB | [lapamnenbHOCTh NMpsMBIX. YTUIbI, 0Opa3oBaHHbIE | 12

TPEYrojbHUKA | IPU T[E€PECEYEHUU JBYX TMPSAMBIX CEKYILEH.
IIpu3Hak mnapamienbHOCTH MNpsAMBIX. CBONCTBO
yIJa0B,  00pa30BaHHBIX NpU  HEPECEUEHUU [IpoBepou
NapajuleNIbHBIX NpSAMBIX cekymed. CyMma yrioB Has
TpeyrojibHUKa. BHelHue yribl TpeyrojbHUKA. pabora
[IpssmoyronbHblil TpeyronbHUK. CyliecTBOBaHHE
1 €IMHCTBEHHOCTbh NMEPHEHINKYIISIpa K MPSIMOH.

V. ['eomerpuueck | Okpy)HOCTb. OKpYXHOCTb, ONMCaHHas OKoJo | 13

ue MoCcTpoeHus | TpeyroibHuka. KacarenpHas K  OKpPYXHOCTH.
OxpyKHOCTb, BIIMCaHHAas B TPEYroJbHUK. UYTO
Takoe 3amaud  Ha mnoctpoeHue. Iloctpoenue
TPEYroJIbHUKA c JAaHHBIMU CTOPOHAMH.
[TocTpoenune yria, paBHOTO JTAHHOMY.
IToctpoenne  OuccekTpuchl  yria. JleneHue [Iposepou
OTpe3Ka MTOTIOJIAM. [Toctpoenue Hast
NEpIEHIUKYISIPHONM  npsAMOW. ['eomeTpuueckoe pabora




MECTO To4eK. MeTo1 reOMETpUUYECKUX MECT.
\4 Hrorosoe CMexHbple M BepTHKanbHble yriael. IIpusHaku | 5 Hrorosas
IIOBTOPEHHE paBeHcTBa  TpeyroiabHukoB. Cymma  yrjios Kontpois
TPEYroJabHUKa Has
pabora
Hroro: | 68 7
TemaTHyeckoe NJIAHUPOBAHUE
Mopnyas «I'eomerpus» B 8 ki1acce

No Hassanue Coneprkanue TeMbl (pa3zena) KonnuectBo

TEMBI | TEMBI 4acoB

(pa3n | (pa3nena) I[lo | Bun

ena) pabo | mpoBepou

yell | HO
npor | paboThl
pam
Me
| Yetsipexyroas | Onpenenenue YeThlpexyrojpHukKa. | 18 BxonHoi
HUK [Tapamtenorpamm. CaolicTBO JaroHaen MOHHUTOPH
napasesnorpaMMa. CBOMCTBO HPOTHBOJIEKALIMX HT
CTOpOH u yIJIOB napajuiesorpaMmma. [IpoBepou
[Ipsmoyronpauk. Pom6. Ksagpar. Teopema Has
®daneca.  Cpemusis  JUHUS ~ TPEYroJjbHUKA. pabora
Tpaneuus. Teopema 0 NPONOPLUOHATBHBIX
OTpe3Kax.
Il. Teopema Kocunyc yrmna. Teopema Ilucdaropa. Erunerckuii | 16 [Tpomexy
[Tugaropa TpeyroibHUK. lleprneHaukynsip M HaKJIOHHAs. TOYHBII
HepaBenctBo  TpeyronpHukoB. COOTHOLICHHE MOHHUTOPH
MEX/1Yy CTOPOHAMM M yIJIaMH B IPSIMOYTOJIbHOM HT
TpeyroibHuKe. OCHOBHBIE TPUTOHOMETPUYECKHE ITpoBepou
TOKJECTBA. 3HAUYE€HUWE CHHYCa, KOCHHyca U Hast
TAHI'€HCAa HEKOTOPBIX YIVIOB. M3MeHeHue cuHyca, pabota
KOCHHYCa U TaHT€HCa IPH BO3pAaCTaHUM YIJa.
M. JlexapToBbI Onpenenenne JEKapTOBBIX KoopauHar. | 11 ITpoBepou
KOOPAUHATHI Koopaunatel cepenunbl  oTpe3ka. PaccrosHue Has
Ha IUIOCKOCTH | MEXJy TOYKaMHU. YPaBHEHHS  OKPYKHOCTH. pabota
VpaBHenuss  npsamoil.  KoopamHatel  TOYKHM
nepeceyeHusl MNpsMbIX. PacnonoskeHue mnpsmMoin
OTHOCHUTEJIbHO CHUCTEMBI KOOPJIMHAT.

V. JIBuxeHue [IpeoOpasoBanue ¢uryp. CpoiicTBa nBHXeHHUA. | 9 [Iposepou
[ToBopor. IlapamnenpHbli MNEPEHOC U €r0 Has
cBoiictBa. CHUMMETpUS OTHOCUTEIBHO TOUKH. pabora
Cummerpus OTHOCHUTEIILHO IPSAMOIA.
ConanpaBineHHOCTh  MOJYNPsIMBIX.  PaBeHCTBO
dburyp.

V. Bekrtopsl AOcomroTHasT BeJIMYMHA W HAIPaBJICHHOCTH | 9 [TpoBepou
BekTOopa. PaBeHcTBO BekTOpoB. KoopanHaTel Has
BekTopa. CnokeHue BeKTOpoB. CIOKEHHUE CHIL. paborta
YMHO)eHue BekTopa Ha uucio. CkanspHoe
MIPOM3BE/ICHNE BEKTOPOB. Pa3yiokeHne BekTopa no




JIByM HEKOJUIMHEAapHbIM BekTopaMm. PasnokeHue
BEKTOpA MO0 KOOPJAUHATHBIM OCSIM.
VI [ToBTOpEeHME UeThIpeXxyroJIbHUKHY. Teopema [Tudaropa. | 5 Hrorosas
JlekapToBbl ~ KOOpAMHATBl ~ HAa  IUIOCKOCTH. KOHTPOJIb
JBmxenue. Bektopsl Has
pabora
Hroro: | 68 8
TemaTHyeckoe NVIAHUPOBAHUE
Monayab «I'eomeTpus» B 9 Kkiacce
No Hassanue Coneprkanue TeMbl (paszena) KonnuectBo
TEMbI | TEMBI 4acoB
(pa3n | (pa3nena) I[Io | Bug
ena) pabo | mpoBepou
yel | HOW
npor | paboTbl
pam
Me
l. ITogobue [IpeobpazoBanue oa00us. CsoiicrBa | 14 Bxonnou
¢buryp npeoOpasoBanusi nopodus. Ilogobue ¢uryp. MOHHUTOpHU
[Ipu3nak mom00Ms TPEYroJbHUKOB IO JBYM HT
yriaaMm. [lpu3Hak 1omodusi TpPEyroJbHUKOB IIO [Iposepou
JIByM CTOPOHAaM M yriay Mexay Humu. [Ipusnak Has
0I00MsI TPEYroJbHUKOB [0 TPEM CTOPOHAM. pabora
[Tonobue npsAMOYTroIbHBIX TPEYTOJIBHUKOB. YTIIbI,
BIIMCaHHBIE B OKPYKHOCTh. [IponoprmonansHoCTh
OTPE3KOB XOPJ U CEKYIIUX OKPYKHOCTH
1. Pemenue Teopema  kocunHycoB.  Teopema  cuHYCOB. | 9 ITIposepou
TpeyroibHUKO | COOTHOLIEHUE MEXAY yriaMu TpPEeYrojbHUKa M Has
B MIPOTHBOJICKAITUMHU CTOPOHAMHU. Pemenue pabora
TPEYrOJIbHUKOB.
I1. MmuoroyronsH | JlomaHas. Brinykisie MHOTOYTOJIBHUKH. | 15 [Tpomexy
UKH [IpaBunbHbIE MHOTOYrOJbHUKU. DOpMysbl s TOYHBIN
paanycos BIHCAHHBIX " OTIMCaHHBIX MOHUTOPHU
OKPY’KHOCTEH NpPaBUJIBHBIX MHOTI'OYTOJIbHUKOB. HT
[TocTpoenue HEKOTOPBIX IIPaBUWIbHBIX [IpoBepou
MHOT'OYT'OJIbHUKOB. [Tomobue MPaBUIIbHBIX Has
BBITTYKJTBIX MHOTOYTOJIbHUKOB. Jnuna pabora
OKPYKHOCTH.
V. [Tmomaan [Tonstue mnomanu. Ilnomans mpsmoyronsHuKa. | 17 [TpoBepou
buryp [Tnomane napajieaorpamma. [Tnomane Hasi
TpeyronbHuka. dopmyna I'epoHa mma momanu pabora
Tpeyronbauka. [lnomane Ttpaneuuu. Dopmyssl
I paiuyCOB  BIMCAaHHOW W  ONHCAHHOM
OKpPYXHOCTEN TPEyroJbHUKA. [Mnomanu
nono6ubIX puryp. Ilnomans kpyra.
V. DJIEMEHTHI AkcuoMbel  crepeomerpun.  [lapamiensHOCTb | 7
CTEpPEOMETPUU | IPSIMBIX U IUIOCKOCTEM B  IPOCTPAHCTBE.
[lepneHUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEW B
npocTpaHcTBe. MHOrOorpaHHuKHU. Tena BpaleHusl.
VI Hrorosoe CMexHble W BepTHKaNIbHbIE Yriabl. [lpusHaku | 6 Uroroas




MOBTOPEHHE paBeHCTBa  TpeyroipbHukoB. Cymma  yrjos KOHTPOJIb
Kypca TPEyroJbHUKa Has
TUIAHUMETPHUH paboTta
Hroro: | 68 7
IMpuiaoxenne 2.
I'padpuk KOHTPOJIBLHBIX PAdOT 1O ajredpe
7 kaacce
Ne Tema Jara
1. Bxo/1HOI MOHUTOPHUHT 4-s1 Henens ceHTAops
2. K. p. Nel BeipakeHusi, ypaBHCHHS 4-s1 Henenst OKTAOPS
3. IIpoMexyTOUYHbBIII MOHUTOPUHT 4-s Henens aexaOpst
4. K. p. Ne2 ®opmysbl COKpalieHHOr0 YMHOKEHUS 2-51 HeJlelsl MapTa
5. K. p. Ne3 Cucrembl TMHEHHBIX YpaBHEHUIN 2-s Henels Mast
6. Wrorosast KoHTpOJIbHASI paboTa 3-s1 HeIeTs Mast
I'paduk kKoHTpPOIBLHBIX PadoT MO ajnredpe
8 kuace
No Tema Jlata
1. BxoaH0# MOHUTOPHHT 4-s1 Henenst CeHTAOPS
2. K. p. Nel IIpeoOpa3oBaHue parmoHaIbHBIX BEIPAKESHUM 4-s1 Heenst OKTAOPS
3. [IpoMexyTOUHbIII MOHUTOPUHT 4-s Henens nexalpst
4. K. p. Ne2 Penienune panioHaJIbHbIX YpaBHEHHH 3-s1 Heneuis eBpats
S. K. p. Ne3 Pemenne HepaBEeHCTB M CHUCTEM HEPABEHCTB C | 2-5 HENEJS alperts
OJIHOM NIEPEMEHHOMU
6. HTorosast KOHTpoOJIbHAS paboTa 3-51 HeJeIs Mast
I'padpux KOHTpPOIBLHBIX PadoT MO ajnredpe
9 kaacc
Ne Tema Jlata
1. BxoaH0#1 MOHUTOPHUHT 4-s Henens ceHTsI0ps
2. K. p Nel YpaBHeHus u HepaBeHCTBaA ¢ 0IHOM niepeMeHHo | 1-1 Hexens nexadps
3. IIpoMexyTOUYHBIII MOHUTOPUHT 3-s1 Heneus Aekaopst
4, K. p. No2 TTporpeccun 4-s nenens epans
S. Wrorosas koHTpoJibHAs paboTa 4-g Henens anpens
I'padpuk KOHTPOJILHBIX PA0OT 1O reOMeTPHH
7 kiaace
No Tema Jlara
2. IIpoMexyTOUYHBIII MOHUTOPUHT 3-s1 Henels Aekaopst
3. WToroast KOHTpoOJIbHAS paboTa 3-51 HeJeIst Mast




I'padpuk KOHTPOJIBLHBIX PA0OT MO reOMeTPHH

8 knacc
Ne Tema Jara
1. BxoaHoit MOHUTOpUHT 2-s1 HeJIeTIsl OKTSIOpst
2. ITpomexyTOUHBI MOHUTOPHHT 3-s1 Henels AeKaopst
3. Hroroast koHTposIbHAs paboTa 4-51 Heens Mast

I'padpuk KOHTPOJILHBIX PA0OT 1O reOMeTPHH

9 kaacce
Ne Tema Jlata
1. Bxo/1HOII MOHUTOPHUHT 4-s1 Henenst CeHTAOPs
2. ITpoMexyTOUHbIIT MOHUTOPUHT 3-s1 Henens AeKaops
3. HToroast KOHTpoOJIbHASA paboTa 2-51 HeJIeJIsl anpes
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