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IHosicuuTennLHAA 3aIHCKA

[Iporpamma o MaTeMaTHKe COCTABJICHA B COOTBETCTBHH C TPEOOBAHHMAMHU K pe3yJbTaTaM
OCHOBHOTO 0011ero oopaszoBanusi, yreepxkaeHHbIME OT'OC O0O0.

Hemnu:

e o0ccrieueHNe JOCTHIKCHHSI OOYYAIOIIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHus. |

® OBJIQJICHUE CHUCTEMOW MAaTeMaTUYCCKUX 3HAHUW © yMEHUH, HEOOXOIUMBIX IS
MPUMEHEHHUS B MPAKTUYECKON ACSATEIBHOCTH, U3YyUYEHUS CMEXKHBIX TUCUHUILIUH, TPOIOJIKEHUS
o0pa3zoBaHus;

+ HHTEJUICKTYaJIbHOE pa3BUTHE, (POPMUPOBAHHUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YEJIOBEKY ISl TIOJHOIIEHHOM JKU3HH B COBPEMEHHOM OOIIECTBE: SCHOCTH M TOYHOCTH MBICIIH,
KPUTUYHOCTH MBILIUICHUS,, UHTYUIIUU, JOTHUYECKOTO MBIIIJICHUS, FJIEMEHTOB aJTOPUTMUUYECKON
KYJIBTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIECHUH, CIIOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEH;

+ (opmupoBanue mpeAcTaBIeHUH 00 UAESIX U METOJaX MaTEMaTHKU KaK YHUBEPCAIHLHOTO
A3bIKa HAYKU U TEXHUKH, CPEJICTBA MOJECIUPOBAHUS SIBJICHUHN U IIPOLIECCOB;

+ BOCIIUTAHUE KYJIbTYpPhl JIMYHOCTH, OTHOIICHHS K MaTeMaTHKe KaKk K YacTu
o0I1eueoBeYecKoil KyabTyphl, (hopMHpOBaHHE TMOHUMAHUS 3HAYMMOCTH MATEMAaTHKH s
Hay4YHO-TEXHUYECKOTO Iporpecca.

Y4eOHO-MeTOoAMYECKOE U MATEPUAIBLHO-TEXHHYECKOe 00ecneuyeHue

YMK H.S. Bunenkuna, B.M. Xoxoma, A.C. YecnokoBa, C.U. IlBapudypma (M.:
MHueMo3HHa)

Y4eOHo - MeToauYecKas JINTeparypa:

e Bunenkun H.A., Xoxos B.U., YecnokoB A.C., IBapudypn C.M. Maremaruka 5
KJacc: Y4eOHHK 11 00111e00pa3oBaTenbHbIX yupexaeHuil. M.: Muemo3uHa

eH.A. Bunenkun, B.M. XXoxos, A.C. YecnokoB, C.U. IlBapudypn, «Maremarnka 6
KIIace»

¢ 10.H. Makapsiues, H.I'. Munaiok, K.1. Hemkos, C.b. CyBopoBa «Aunredpa 7 Kmaccy,
M., «MHEeMO3uHAa»

¢ [0.H. MaxkapsrueB, H.I'. Munmiok, K.1. Hemkxos, C.b. CyBopoBa «Anrebpa 8 kmaccy,
M., «kMHEMO3H1Ha

e JI.C.Atanacsn, B.®.byry3os, C.b. Kanomies, «I'eomerpust 7 — 9»

¢ 10.H. Makapsiues, H.I'. Munarok, K.1. Hemkos, C.b. CyBopoBa «Anredpa 9 kmaccy,
M., «MHEeMOo3uHAa»

e JlunakTruyeckue mMaTepualibl Mo maremaTtuke s 6 kiacca. YecHokoB A.C., HemkoB
K.H. — M.: Ilpocsemenue, 2015 1.
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DIEKTPOHHBIE 00Pa30BaTENbLHEBIE PECYPCHI:

e http://school-collection.edu.ru

o http://www.alleng.ru

e http://1centsabps.pd

IInanupyemMble pe3yJbTaTbl 0CBOCHHS y4eOHOH MPOrpaMMbl

IJIAHUPYEMBIE PE3YJIBTATHBI U3YUYEHUS ITPEJIMETA
MATEMATHUKH B 5-6 KIACCAX
Harypanbhbie yncia. J[poou. PanmonanbHbie YucIa
BrinyckHuK Haydures:
® IOHUMATh OCOOEHHOCTHU JAECATUYHONU CUCTEMbI CUUCIICHHUS;
® BJIAJIETh [TOHATUSAMM, CBSI3aHHBIMU C JEIIMMOCTBIO HATYPAJIbHBIX YUCET,



e BHIpA)XAaTh YHUCIIA B HKBUBAICHTHBIX (hopMmax, BbIOMpas Haubosiee MOAXOAIIYI0O B
3aBHCHUMOCTH OT KOHKPETHOI CUTYyalllH;

® CPaBHUBATH M YIOPSAJOYMBATH PALIMOHAIBHBIC YHCTIA,

® BHITTOJIHATH BBIYMCIICHUS C PALIMOHAJIBHBIMU YHCIAMHU, COYETasi YCTHBIC U MUChbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYIISTOPA;

® [ICII0JIb30BATh TOHATUS U YMEHUS, CBA3aHHBIE C MPOMOPIMOHAIHLHOCTHIO BEJIMYUH,
IOPOLEHTAaMH B XOJIe¢ pPEUICHHs MaTeMaTH4YeCKUX 3ajlad U 3aJad U3 CMEXHBIX MPEIMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKHE PACUETHI.

Buvinyckuux nonyuum 603mMo#CHOCHb:

® 103HAKOMUMBCA C NOSUYUOHHBIMU CUCEMAMU CYUCIEHUSI ¢ OCHOBAHUAMU, OMIAUYHBIMU
om 10;

® )2n1youms u pazeums npeodcmasieHus 0 HamypalbHblX YUCLAX U CBOUCMBAX OeNUMOCTU;

® HAYUUMBCA UCHOIB308AMb NPUEMbL, DAYUOHATUSUPYIOUWUE BbIYUCIEHUS, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8blOUPAs NOOXO0OAWUL Ol CUMYAYULU CNOCOO.

JlelicTBUTEJIbHbIE YHCJIA

BrImyckHUK HayquTCS:

® 1ICII0JIB30BaTh HAYalIbHBIE MTPEICTABICHHS O MHOYKECTBE JIEHCTBUTEIBHBIX YUCEIT;

® BIIJICTh MMOHSATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYMCIICHUSX.

Buvinyckuux nonyuum 603mMo#CHOCHb:

® pazeumes npeocmasienue o uucie U YUCIO08bIX CUCMEMAX Om HAMYPAlIbHbIX 00
0elicmeumenbHblX Yuces;, 0 poau bIYUCIEHUll 8 Yel08e4eCKOU NPAKMUKe,

epazeumes U Yeayoumev 3HAHUA O OeCAMUYHOU 3anucu OelcmeUmenbHblX Yucel
(nepuoduueckue u Henepuooudeckue opoou,).

N3mepenus, npuodJIH:KeHHs], OLeHKH

BBIMyCKHUK HAYYHUTCS:

® ICTIOJIH30BAaTh B XOJI€ PEIUICHHUs 3a]ad dJIeMEHTapHBIE MPEJCTABIICHUS, CBS3aHHBIE C
npUOIMKEHHBIMA 3HAYEHUSIMH BEJTMYUH.

Buvinyckuux nonyuum 603mMo#CHOCHb:

® IOHAMb, YMO YUCLOBble OAHHble, KOMOpble UCNONb3YIOMCA OJis XAPAKMEPUCUKU
00beKmMo8 OKpYIHCaAoue2o Mupa, AGNAI0MC NPeuMyujeCmeeHHo NPUOIUNCEHHBIMU, YO HO
3anucu NPUOIUNCEHHBIX 3HAYEHUN, COOePHCAUUXC 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MONCHO
CYyOums 0 NOPeuHOCmMU RPUOTUINCEHUS,

® 1IOHAMb, YMO NOZPEUHOCMb DPe3VIbmama BbIYUCTEHUL OO0NNCHA OblMb COUIMEPUMA C
NO2PEUtHOCMbIO UCXOOHBIX OAHHBIX.

Haruasignas reomerpus

BhImycKHUK Hay9UTCS:

e pacro3HaBaTh Ha 4epTeXkaX, PUCYHKaX, MOJAEISIX U B OKPYXKAIOLIEM MHpE IUIOCKHE U
POCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;

e pacro3HaBaTh pPa3BEPTKU KyOa, NPSIMOYTOJIBHOTO MapaulesIeuIeaa, MPaBUIBHON
MUPaMUJIbL, WIMHAPA U KOHYCA,

® CTPOMTD Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO Mapasulesienunea;

e ONpe/IeTATh MO JUHEWHBIM pa3MepaM pa3BEPTKU (GUTypbl JTUHEHHbIE pa3Mepbl camoi
¢burypsl u H2060poT;

® BEIYUCIIATE 00BEM TPSMOYTOJIEHOTO TTapaliesIeuIe 1a.

BoinyckHux noayuum 603mMoNCHOCMb.

® BLIYUCTIAMb 00BLEMBL NPOCMPAHCIBEHHBIX 2€0MEMPUUECKUX uayp, COCMABIEHHbIX U3
NPAMOY20/IbHbIX NAPAJLIIENEeNUNe008;

® yenyoums u pazeums npeocmasierus 0 NpoCMpPaHCmeeHHbIX 2eoMempUYecKux guaypax;

® IPUMEHAMb NOHAMUE PA3BEPMKU 015 8bINOIHEHUS NPAKMUYECKUX PACYEMOS.

Auaredpa 7 — 9 kinaccnl
PAIIMOHAJIBHBIE YUCJIA



BuinyckHuk nayvumcsi:

® IOHUMATh OCOOCHHOCTH JIECITUYHON CHCTEMBI CUNCIICHHS;

® BJIaJICTh MOHATUAMH, CBSI3aHHBIMH C JISTMMOCTBIO HATYPAJIbHBIX YHCE,

e BHIpA)XAaTh YHUCIA B AKBUBAICHTHBIX (opMmax, BbIOMpas Haubojee MOIXOIAIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOM CUTYaIlH;

® CPAaBHMBATH U YIOPSIOYMBATH PAlMOHAIBHBIC YHCIA;

® BHITIOJIHSTH BBIYMCIICHUS C PAllMOHAJIBHBIMU YHCIaMH, COYeTas YCTHBIC M IHChMEHHBIC
IpUEMbI BEIYMCIICHUH, IPUMEHEHHE KAIBKYJISTOPA;

® ICTIOJIH30BAaTh IOHATUS W YMEHUS, CBSI3aHHBIE C MPONOPIHMOHAIBHOCTHIO BEIWYHH,
NPOIEHTAaMH B XOJ€ pEIHICHUS MaTeMaTW4YeCKHX 3a/Jad W 3a/Ja4 W3 CMEXKHBIX IPEIMETOB,
BBITIOJIHSATH HECJIOKHBIC TPAKTUIECKUE PACUETHI.

BoinyCKHUK NOIyuum 603MOMCHOCMb.

® [I03HAaKOMUTHCS C TIO3UIIMOHHBIMU CHCTEMaMH CUYHCJICHUS C OCHOBAHUSIMH, OTIMYHBIMHU
ot 10;

® yrIIyOUTh ¥ Pa3BUTh MPEICTABICHUS O HATYPAIBHBIX YHCIAaX U CBOMCTBAX JCIUMOCTH;

® HAYYUTHCS HCIIOJIB30BATh MPHEMBI, PALMOHAIN3UPYIOUINE BBIYHUCICHUS, NPUOOpPECTH
NPUBBIYKY KOHTPOJIMPOBATH BEIYMCIICHUS, BEIOMPAst MOIXOASAIINHI I CUTYaI[MH CII0CO0.

JEACTBUTEJBHBIE YUCJIA

BoinyckHux nayuumcsi:

® CTIOJIH30BATh HaYAJIbHBIC TIPEACTABICHUSI O MHOXKECTBE JICHCTBUTEIHHBIX YHCET,

® BJIaJICTh MOHATHEM KBaJAPATHOTO KOPHS, IPUMEHSTH €TI0 B BHIYMCICHUSAX.

BoinyCKHUK NOIy4um 603MOMCHOCMb.

®Pa3BUTh MPEJCTABICHUE O WYHUCIE M YHCIOBBIX CHCTEMax OT HaTypalbHBIX 0
JIeMCTBUTENBHBIX YUCEIT; O POJIM BBIYMCICHUN B UEIOBEUYECKOM MpaKTHKE;

®pa3BUTh W YIIYyOUTh 3HAaHUS O JIECATHYHOM 3alMCH JICHCTBHUTENBHBIX YHCEIl
(mepuouYecKue 1 HeMepUOANIeCcKHUe JpooH).

MU3MEPEHUS, TIPUBJINKEHUSA, OHEHKHU

BoinyckHux nayuumcsi:

® ICTIOJIH30BAaTh B XOJI€ PEIUICHHUs 3a]ad dJEMEHTapHBIC IPEICTABICHUsS, CBS3aHHBIC C
NpUOIMKEHHBIMU 3HAYEHUSIMH BEJTHYUH.

BoinycKHUK NOIYYUM 8603MONCHOCb.

® [TOHATH, YTO YHCIIOBBIC JAHHBIE, KOTOPBIE UCTIOIB3YIOTCS ISl XapaKTEPUCTHKH 0OBEKTOB
OKpPYXKAaIOIIETO MHpa, SBISIFOTCS NPEUMYIIECTBEHHO TPUOIIKEHHBIMH, 4YTO TIO 3aIHCH
NpUOMKEHHBIX 3HAYCHUH, COIEPIKANIMXCS B MH(POPMAIIMOHHBIX UCTOYHHKAX, MOXKHO CYIUTH O
MOTPEITHOCTH IPUOITMKECHUS;

®[IOHATh, YTO IOTIPEIIHOCTh pe3yJbTaTa BBIYMCICHUN JOJKHA OBITH COM3MEpHUMa C
MOTPEIIHOCTHIO UCXOAHBIX TaHHBIX.

AJITEBPANYECKHUE BBIPAYKEHU S

Buinycknuk nayuumcsi:

® BJIAJICTh MTOHATUSIMH «TOKIECTBOY», TOKIECTBEHHOE MPe00pa3oBaHMEy, PelIaTh 3a/1a4H,
coJiepskanire OyKBeHHbIE JaHHBIE; padoTaTh ¢ (OpMyliaMu;

® BHIMOJIHATH ~ NPe0oOpa3oBaHUs  BBIPAKEHUH, COAEP)KAIIMX CTENEHH C  IeJbIMU
NIOKa3aTesIMH ¥ KBaJJpaTHbIC KOPHH;

® BEITIOJTHATh TOXKJIECTBEHHBIE MPe0oOpa30BaHUsI PAIMOHAIBHBIX BBIPAKEHHHA HAa OCHOBE
NpaBWJI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMH Ipo0sMu;

® BHITTOJIHATH PA3I0KEHUE MHOTOUJICHOB HA MHOYKHUTEIIH.

BoinycKHUK NOIYYUM 8603MOHCHOCMb.

® HAYYUTHCS BBIMOJIHITH MHOTOIIArOBBIE MPE0Opa30BaHUS PAIIMOHATBHBIX BBIPAKCHUIH,
IpUMEHSST IIMPOKHA HabOp CIIOCOO0B U MPUEMOB;



® [IPUMEHATh TOXKJIECTBEHHBIE MpPeoOpa3oBaHUsl s PpEHICHUs 3a7ad M3 Pa3IUYHbIX
pa3zienoB Kypca (Hampumep, Ui HaXOXIEHHUA HauOOJIbIIEro/HaMMEHBIIEr0 3HAa4YeHUs
BBIPAXKECHMUS).

YPABHEHUSA

Buinycknux nayuumes:

epelaTh OCHOBHBIC BUbl PAllUOHAIBHBIX YpPaBHEHHUH C OJHON INEPEMEHHOM, CHCTEMBI
JIBYX YpPaBHEHUI ¢ ABYMS IIEPEMEHHBIMU;

®[IOHUMaTh YPAaBHEHHE KaK BaXHEHMILYI0 MAaTeMAaTHYECKYI0 MOJENb s OIUCAaHUS U
U3yUYEHHs] pa3HOOOPA3HBIX PEANbHBIX CUTYallMid, peuiaTb TEKCTOBBIC 33/Ja4M ajJreOpandecKuM
METO/0M;

® [IPUMEHSATH IpadUUecKue MPeICTaBICHHs Il HCCIEOBAHUS YPaBHEHHH, HCCIEOBAHUS
U PELIEHUS] CHCTEM YPaBHEHUH C IByMs [IEPEMEHHBIMH.

Buinycknux noayuum 603mModCHOCMb:

®OBJA/IETh CIELUAIbHBIMU IpUEMAMM pELIEHUS YpaBHEHUH M CHCTEM YpaBHEHMI;
YBEpEHHO MPHUMEHSThH almapaT ypaBHEHUH IJIsl pelIeHHUs pa3HOOOpa3HBIX 33/1a4 U3 MaTeMaTHKH,
CMEXKHBIX NPEIMETOB, IPAKTUKY;

e [IPUMEHATh TpaduyecKue NPEACTABICHUS IS HCCICJOBAHUS YpPAaBHEHUH, CHUCTEM
YpaBHEHHIA, COACPIKAIMX OYKBEHHBIE KO UIECHTHI.

HEPABEHCTBA

Buvinycknux nayuumes:

®[IOHUMAaTh WU HPUMEHATh TEPMUHOJOIMIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPaBEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

epeliaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOM IEPEeMEHHOM M MX CHUCTEMBI, pellaTh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOI Ha rpauecKue NpeICcTaBIeHuUs;

® IPUMEHSATH anmnapaT HEPaBEHCTB JIUIs PELISHUS 3a/1a4 U3 pa3JInYHbIX pa3/IeioB Kypca.

Buinycknux nonyuum 603mMo#CHOCMb HAYYUMBCAL:

® pa3HOOOpa3HBIM MpHUEMAM JI0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH armapar
HEpaBEHCTB Ul pPELICHHs pa3HOOOpa3HbIX MAaTEeMAaTHYECKHUX 3aJad M 3aJad U3 CMEKHBIX
MPEIMETOB, TPAKTUKU;

e [IPUMEHATh TpadUuecKue MPEACTABICHUS s HUCCIEIOBaHMS HEPaBEHCTB, CUCTEM
HEpPaBEHCTB, COJiepKalX OyYKBEHHbIE KO3()(DULIUESHTHI.

OCHOBHBIE TIOHATHUA. YUCJIOBBIE ®YHKIIUHN

Buinycknux nayuumcsi:

®[IOHUMaThb U UCHOJb30BaTh (PYHKIMOHAIbHBIE TIOHATUS M  S3BIK  (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

® CTPOUTH IpaUKH dIEMEHTAPHBIX (PYHKIIHI; McCIe10BaTh CBOMCTBA YUCIOBBIX (DYHKIUN
Ha OCHOBE M3y4YeHUs MTOBEJCHHS UX IPauKOB;

eIOHMMATh (YHKIMIO KaK Ba)KHEUIIYI0 MaTeMaTU4YECKyI0 MOJeNb JJs OMHCAHUS
IPOIIECCOB U SIBJICHUN OKPYKAIOLIET0 MUPA, IPUMEHATh (PYHKIIMOHAIBHBIN A3bIK JUI OMUCAHUS
U MICCIIEZIOBAHUS 3aBUCUMOCTEN MeXIy (PU3NUECKUMH BETUYMHAMU.

Buinyckuux nonyuum 603mMoACHOCMb HAYUUMBCA:

® [IPOBOJUTH UCCIIEJIOBAHMS, CBSI3aHHBIE C U3YUYE€HHUEM CBOMCTB (DYHKLHUH, B TOM YHCIIE C
WCIIOJIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE TpadUKOB HM3YyUYECHHBIX (YHKIMI CTPOHWTH Oojee
CJIO’KHBIE TpaUKH (KYCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMMY TOUYKAMU H T. I1.);

® 1ICII0JIb30BaTh (DYHKIMOHAJbHBIE MPEJCTABICHUS M CBONCTBA (DYHKUMH AJIS pEIICHUS
MaTeMaTHUYECKUX 3aJa4 U3 pPa3IMuHbIX pa3zelioB Kypca.

YUCJIOBBIE TIOCJIEJOBATEJIBHOCTH

Buinycknux nayuumcsi:

®[IOHUMaThb M MHCIIOJNB30BATh SI3bIK IOCIEAOBATENbHOCTEN (TEPMHUHBI, CUMBOJIUYECKUE
0003HaYCHHUS );



® [IPUMEHSATH (POPMYIIbI, CBSI3aHHBIE C apU(METHUECKON U TEOMETPUIECKOM MPOTpeccHid, u
anmnapar, cOpMHPOBAHHBIA MIPU U3YYEHUM JIPYTHUX PaA3[esioB Kypca, K PELICHHIO 3a/ad, B TOM
YHCJIE ¢ KOHTEKCTOM M3 PEAIbHOM KU3HHU.

Buinyckuux nonyuum 603MOACHOCMb HAYYUMBCA:

epemarh KOMOMHHMPOBAaHHBIC 33Jaydl C NPUMEHEHHEM (OpMyNIN-ro 4ieHa U CYMMBI
NEePBbIX N YICHOB apH(PMETHYECKOM M TEOMETPUYECKOW IMPOrpeccuid, MPUMEHSST IpU STOM
anmnapar ypaBHEHUHN U HEPaBEHCTB;

®[IOHMMATh apU(PMETHYECKYI0 M TEOMETPHYECKYIO0 TMpOrpeccMd Kak (yHKIHUU
HATYpaJIbHOTO apryMEHTa; CBS3bIBATH apU(PMETHUYECKYIO NMPOTPECCHIO C JUHEHHBIM POCTOM,
TEOMETPUUYECKYIO0 — C SKCIIOHEHLIUAIBbHBIM POCTOM.

OIIUCATEJIBHASA CTATUCTUKA
Buinyckuux nayuumes.

® [ICII0JIB30BATh IPOCTEHIINE CIOCOOBI MPEJICTaBICHUS M aHajdu3a CTATUCTHYECKUX
JTAHHBIX.

Buinyckuux nonyuum 603moducHocmy.:

® [IpHOOpPECTH TIEPBOHAYAIBHBIA OMNBIT OpraHW3anuy cOopa MaHHBIX NPU TMPOBEICHHUU
orpoca OOIIECTBEHHOTO MHEHHSI, OCYILIECTBIIATh MX aHAJIH3, IPEJICTABIISATH PE3YIbTATHI ONPOCa B
BUJI€ TaOJIMIIbI, TUArpaMMBI.

CJIYUAMHBIE COBBITHUA U BEPOATHOCTD
Buinyckuux nayuumes.
® HaXOJIUTh OTHOCUTEJIbHYIO YAaCTOTY U BEPOATHOCTH CIy4alHOTO COOBITHSI.
Buinycknux nonyuum 603moxcHOCMb.!
® [IPUOOPECTU OMBIT NMPOBEJACHUS CIYYaWHBIX HKCIEPUMEHTOB, B TOM YHUCIIE, C TIOMOIIbIO
KOMITBIOTEPHOT'O MOJIETIUPOBAHMS, HHTEPIIPETALUN UX PE3YJIbTATOB.
KOMBHUHATOPUKA

Buinyckuux nayuumes.

e periaTh KOMOMHATOPHBIE 33]]a4l HA HAXO0XKICHHUE Yrciia OOBEKTOB UM KOMOWHAITUH.
Buinyckunux nonyuum 603modrcHocms.:

® Hay4NThCS HEKOTOPBIM CHEIUAIBHBIM MpUEMaM pelieHsi KOMOMHATOPHBIX 3a/1a4.

IInanupyemble pe3ybTaThbl H3yYeHUs] Y1eOHOI0 NIpeaMeTa
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HATJIAAHASA TEOMETPUSA

Buinyckuux nayuumes:

® paCIIO3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJEIAX M B OKPYXKAIOIIEM MHUPE IUIOCKHE U
IIPOCTPAHCTBEHHBIE FEOMETpUUECKUEe (PUTYPHI;

® pacro3HaBaTh pPa3BEPTKH KyOa, NPSIMOYTOJIBHOTO MapajuieNenuneaa, MpaBUIbHOM
MIMPAMUJIbI, HUIMH]pA U KOHYCA;

® ONPENENATh MO JIMHEHHBIM pa3MepaM pa3BEPTKHU (UTYpbl JTMHEWHBIE pa3Mepbl caMoi
¢buryps! 1 Ha060pOT;

® BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Napaiesienune a.

Buinycknux nonyuum 603moxicHOCMb.!

® BEIYUCIIATE OOBEMBI MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (UTYp, COCTaBJICHHBIX W3
IPSIMOYTOJIBHBIX MapaljIeIeIUuIE10B;

® yrI1yOUTh M Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYypax;

® [IPUMEHSTh MIOHATHE PAa3BEPTKU JJIS BHIITOJHEHUS IPAKTUYECKUX PACUETOB.

I'EOMETPUYECKHUE ®UI'YPbI

Buinycknux nayuumes:

® [T0JIB30BATHCS A3BIKOM I€OMETPHUHM UIsl ONUCAHUSA IPEIMETOB OKPYKAIOIEr0 MUPA U UX
B3aMMHOI'0 PACIIONIOKCHMS;

® pacro3HaBaTh M M300pakaTh Ha YepTeKaxX M PUCYHKAX TeoMeTpHuecKue (Urypbl U UX
KOH(HUTypaInu;



® HAXO/UTh 3HAYCHUS JJIUH JIMHEHHBIX AJIEMEHTOB (DUTYP M UX OTHOILEHUS, TPalyCHYIO
Mepy yrioB ot 0 mo 180°, mpumeHsisi ompeneNneHus, CBOWCTBA M TpPHU3HAKKW (GUTYP M HX
AJIEMEHTOB, OTHOIIEHUS (uryp (paBeHCTBO, MoA0OHE, CUMMETpPUH, MOBOPOT, MapajuIeIbHbIN
MepPEHOC);

® OIIEpUPOBATH C HAYAIbHBIMU MOHATUSAMH TPUTOHOMETPUU U BBIIIOJIHATH 3JIE€MEHTAPHBIE
orepauuu HaJ GYHKIUSMH YIJIOB;

e pemiaTh 3a7aud Ha JOKa3aTelbCTBO, OMMPAsCh HAa HU3YyUYEHHBIE CBOWCTBa (uryp u
OTHOILIEHUN MEXJy HUMH U IIPUMEHSISI U3YYEHHbIE METO/Ibl JJOKA3aTEIbCTB;

e pelllaTh HECJIOXHBIE 3aJa4d Ha IOCTPOEHUE, IPHUMEHSS OCHOBHBIE aJITOPUTMBI
[IOCTPOEHHUS C TIOMOIIBIO LIUPKYJIS U JTMHEUKY;

e peniaTh NPOCTEUIINE TUTAHUMETPUUECKHUE 3a]Ja4H B IPOCTPAHCTBE.

Buinycknux nonyuum eo3zmooicnocms.:

® OBJIQJIETh METOJIAMHU DEILEHUs 3a/ad Ha BBIUMCICHMS M J0KAa3aTeJbCTBA: METOAOM OT
IPOTHBHOTO, METOAOM I000MS, METOJIOM Iepedopa BapUaHTOB M METOJOM T'€OMETPHUYECKUX
MECT TOYEK;

® IpUOOPECTH OMBIT MPUMEHEHHS aNreOpanyecKoro U TPUTOHOMETPHUECKOTO anmnapara u
U ABUKEHUS IPU PELICHUU T€OMETPUUYECKUX 3a/1aY;

® OBJIAJIETh TPAJULMOHHOM CXEMOW pelIeHus 3a/1a4 Ha IOCTPOCHUE C TOMOIIbIO LIUPKYIISI U
JMHENKU: aHaJIu3, IOCTPOEHHUE, 10Ka3aTEIbCTBO U UCCIIEJOBAHMUE;

® HAYYUTHCS PEIIaTh 3a/1ayd Ha MOCTPOEHUE METOJOM I€OMETPUYECKOTO MECTa TOYEK U
METOJIOM MOA00HS;

® IpUOOPECTH OMBIT HCCIEJOBAHUS CBOWCTB IUIAHUMETPUYECKUX (GUTYp C TMOMOIIBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

® IpUOOpECTH  ONBIT  BBIMOJHEHUS  MpoekToB 1o  Temam:  «['eomeTrpuyeckue
npeoOpa3oBaHus Ha INIOCKOCTHY, «IlocTpoeHre 0Tpe3KoB 1o Gpopmyier.

N3MEPEHUE TEOMETPUYECKUX BEJINYUH

Buinycknux nayyumes:

® [ICII0JIB30BAaTh CBOMCTBA M3MEPEHHUs JJIUH, IUIOUIa/Iel U YIJIOB MpU PEHIeHUH 3a7ad Ha
HaXO0XJIEHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI Ty OKPYXHOCTH, FPaTyCHON Mepbl
yria,

® BLIYKCIIATD JJIMHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbI, UCTIOIB3Ys POPMYJIbI JUTMHBI
OKPY)KHOCTH M JUIMHBI YT OKPY>KHOCTH, (POpMYJIBI IUTOIIAeH (huryp;

®BBIYMCIIATh  IUIOIAAW  TPEYTrOJBHHUKOB, IPSAMOYIOJbHUKOB, IapajlIeOrpaMMOB,
Tpaneuui, KpyroB ¥ CEKTOPOB;

® BHIYHCIIATD AJIMHY OKPYXXHOCTH, JJIMHY AYTH OKPY’KHOCTH;

epemaTh 337a4d Ha J0Ka3aTesIbCTBO C UCIOJIb30BaHUEM (OPMYI JJIHHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (hopMyn miomaaeit puryp;

e peliarh MpakTHYECKHE 3a/ladyM, CBS3aHHbIE C HaXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYUH
(ucronb3ys MpH HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPECTBA).

Buinycknux nonyuum 603mMoiCHOCHb:

® BLIYHCIATh IUIOMIAAM (DUTYp, COCTABJIEHHBIX W3 JBYX WM Oojee NpsSMOYTrOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

® BHIYMCIIATh IUIOIIAAM MHOTIOYTOJIBHMKOB, HCIOJb3Ysl OTHOLIEHUS PaBHOBEIMKOCTH M
PaBHOCOCTABJIEHHOCTH;

® IpHOOPECTH ONBIT MPUMEHEHHUS aNreOpanyecKkoro U TPUrOHOMETPUUYECKOTO amnmnapara u
UAEH IBMKEHUS NPU PELICHUH 3a/1a4 HAa BBIYUCIIEHUE IJIOMAAEH MHOTOYIOJIbHUKOB.

KOOPJIUHATBI

Buinycknux nayuumes:

® BBIUMCIIATh JUIMHY OTpPE3Ka IO KOOPJAMWHATaM €ro KOHIIOB; BBIYMCIATH KOOPAMHATHI
CepeMHbI OTPE3KA;

® 1ICII0JIb30BATh KOOPANHATHBIN METOA JUIsl U3y4EHHS CBOMCTB IPSIMBIX U OKPYKHOCTEH.



Buvinyckuux nonyuum 603mMoACHOCHb:

® OBJIQJICTh KOOPJIMHATHBIM METOJIOM PEIICHHsI 3a7]a4 Ha BBIYUCIICHUE U JIOKA3aTEIbCTBO;

® IPUOOPECTH OMBIT HCIOIH30BAHUSA KOMITBIOTEPHBIX MPOTPaMM MJIs aHAIM3a YaCTHBIX
CJIy4aeB B3aUMHOTO PACTIONIOKEHUSI OKPYKHOCTEH U MPSAMBIX;

® IPUOOPECTH OMBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOPIAMHATHOTO
METO/1a NP PEIICHUH 3a7a9 Ha BEIYMCIICHHE U JI0KA3aTEIHCTBOY.

BEKTOPBI

Buvinycknux nayuumes:

® OIICPUPOBATH C BEKTOPAMU: HAXOIUTh CYMMY W Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
TEOMETPHYECKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33IaHHOTO BEKTOPa HA YUCIIO;

® HAXOJUTh JIJII BEKTOPOB, 33JIaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAMHATHI CyMMBI
Y Pa3HOCTH JBYX W 00Jjiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHUS BEKTOPA HA YMCIIO, IPUMECHSS
pH HEOOXOIMMOCTH COYCTATEIILHBIH, TEPEMECTUTEBHBIN M pacpeIeTUTEIbHBIA 3aKOHBI;

® BLIYHCIISITh CKANISIPHOE MPOM3BEJCHHE BEKTOPOB, HAXOIUTh Yrojd MeEXAYy BEKTOpaMmu,
yCTaHaBIMBATh NEPIECHIUKYISIPHOCTh IPSIMBIX.

Buvinyckuux nonyuum 603mMoACHOCHb:

® OBJIAJICTh BEKTOPHBIM METOJIOM JJIS PEIICHUS 3a/1a4 Ha BBIYUCICHUE U JOKA3aTeIbCTBO;

PHOOPECTH OTBIT BHIMIOJHEHUSI MPOCKTOB HA TeMy «lIprMEHEHHE BEKTOPHOTO METOja
IIPHU PEIICHUH 33/1a4 Ha BBIYMCIICHUE U JIOKA3aTeIIbCTBO

JAUYHOCMHBbLE:

® OTBETCTBEHHOT'O OTHOUICHMSI K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYyYarommxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIMU K OOYYEHHIO U NMO3HAHUIO;

¢ hopmMupoBaHUS KOMMYHUKATHBHONW KOMIIETCHTHOCTH B OOIICHUH M COTPYJAHHUYECTBE CO
CBEpPCTHHKAMHM, CTaplIMMH W MIQJIIUMU B 00pa3oBaTesbHOH, y4eOHO-HMCCIeI0BaTEIbCKOM,
TBOPUYECKOM M IPYTHX BUOAX JESATEIbHOCTH;

® YMCHHSI SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW W IMHUCHMEHHOW peyH,
MMOHMMATh CMBICJ ITOCTABJICHHOH 3a/1a4u¥, BEICTPAUBATh apryMEHTAIINI0, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEDHI;

® [ICPBOHAYAIBHOTO TIPEJICTABJIICHUS O MaTEeMaTHYECKON Hayke Kak cepe UYeoBEeUYeCKOM
JESTEIILHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJIS1 Pa3BUTHS [IUBIIIN3AIINM;

® KpUTUYHOCTH  MBIIIVICHUS, YMEHHUS  pAaclo3HaBaTh JIOTHUECKU  HEKOPPEKTHbBIE
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

® KPCaTUBHOCTH MBINUICHHS, WHUIIMATHBBI, HAXOTYMBOCTH, AKTHBHOCTU TPU pPEUHICHHUH
apupMeTUYECKHX 3a/1a4;

® yMCHHsSI KOHTPOIMPOBAaThH TMpPOLECC U  pPe3ylbTaT y4eOHOM  MaTeMaTUYEeCKOM
JIEATENBHOCTH;

e hopmupoBaHUS CHOCOOHOCTH K HMOILMOHAILHOMY BOCHPHITHIO MAaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUA, PaCCyKICHUH;

MemanpeomemHuole:

® CITIOCOOHOCTH CaMOCTOSTENHHO IIAHUPOBAThH aTbTEPHATUBHBIE MYyTH JTOCTHKEHUS TIEeTIeH,
OCO3HAHHO BBIOMpaTh Hanbomee d(HEeKTUBHBIE CIIOCOOBI PEIICHHs YUeOHBIX U TTO3HABATEIHHBIX
3a/1ad,

® YMEHHSI OCYIIECTBIISITH KOHTPOJb 0 00pa3ily U BHOCHTh HEOOXOIUMbIE KOPPEKTHBBL;

® CITIOCOOHOCTH a/ICKBATHO OIICHMBATHh MPABHWJIBHOCTh HIIM OIIMOOYHOCTH BBIMOTHEHHUS
yueOHoI 3a/1aun, e€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHUs;

® yMEHHUS YCTaHABIWBAaTh MPUUMHHO-CICJACTBEHHBIC CBS3H; CTPOUTH JIOTHYECKHE
paccyXJIeHUsI, YMO3aKIIIOUCHHs (MHIYKTUBHBIC, IEAYKTUBHBIE U 110 aHAJIOTUH) U BBIBOJIBL;

® YMCHHSI CO3/IaBaTh, MPUMEHSTH U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA,
MOJICIIA U CXEMBI JIJISl PEIICHUs YICOHBIX M TIO3HABATEIBHBIX 33/1a4;

® Pa3BUTHS CIOCOOHOCTH OpPraHU30BBIBATh Y4e€OHOE COTPYJHUYECTBO U COBMECTHYIO
JESTENILHOCTh C YUUTEIEM U CBEPCTHUKAMU:OMPEACIATh IeNIU, PaCIpelesaTh QYHKIMA U POITH
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YYaCTHHMKOB, B3aWMOJICHICTBOBaTh M HAXOJHUTH OOIIME CIIOCOOBI pabOThI; yMeHUs paboTaTh B
rpymnie: HaXoAUTh O0lee pellieHHe U pa3pellaTh KOH(IMKTH HA OCHOBE COITIaCOBAHUS IMO3UIUH
U yu€Ta MHTEPECOB; CIyIIaTh NapTHEPa; (HOpMYITHPOBATh, APTYMEHTHPOBATh U OTCTauBaTh CBOE
MHEHHUE;

e hopmMupoBaHHus Y4eOHOH W OOLIECTIONB30BATENLCKOM KOMIIETEHTHOCTH B 00JacTu
UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAMOHHbIX TexHoaorui (M KT-komnereHTHOCTH);

® [ICPBOHAYAIILHOTO TPEACTABICHUS 00 HAEIX W O MEeToJaX MaTreMaTHKH Kak o0
YHHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHHKH;

® Pa3BUTHUSA CHOCOOHOCTH BHJIETh MaTEMATUYECKYIO 3a7ayy B APYTrUX IUCLUUIUIMHAX, B
OKpY’Karollen KU3HHU;

® YMEHHUSI HAXO/AUTh B PA3IMYHBIX UCTOYHHKAX MHPOPMALINIO, HEOOXOIUMYIO ISl PELICHHUS
MaTeMaTHYECKUX MpoOIeM, U MPEJCTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATh pEIICHUE B
YCIIOBUSAX HEMOJHON U U30BITOYHON, TOYHOM U BEPOSITHOCTHONW MH(pOpPMALINY;

® yMEHUS TIOHUMATh U WCIOJIH30BATH MATEMAaTHUYECKHUE CPEICTBA HATIISAHOCTH (PUCYHKH,
YEepTEKHU, CXEMBI U Jp.) Ui WLTIOCTPAIMH, HHTEPIIPETAINH, apTyMEHTAIINH;

® YMEHHUS BBIBUIaTh TUIOTE3bl TMPH pEIIeHUMM Y4YeOHBbIX 3a7ady M I[OHUMAHUS
HE00XO0IMMOCTH UX NTPOBEPKH;

® IOHUMaHMsI CYINIHOCTH QJITOPUTMUYECKUX MPEANHCAaHUN W YMEHHUS JeiCcTBOBATh B
COOTBETCTBUU C IPEJIOKEHHBIM aJITOPUTMOM;

® YMEHHUSI CAMOCTOSITENIbHO CTaBUTh LEJIH, BBIOMPAaTh W CO3/1aBaTh AalTOPUTMBI IS
penieHus: yaeOHbIX MaTeMaTHIECKUX MpooIIeMm;

® CrI0OCOOHOCTH IUIAHUPOBATh M OCYLIECTBIATH AEATEIbHOCTb, HAIIPABICHHYIO Ha pelIeHue
3ajlay MCCIe10BaTeNbCKOI0 XapaKkTepa.

Conep:xanue yueOHOI0 npeamera

Copep:xaHue KypcoB MaTeMaTUKH 5—6 KIaccoB, anreOpbl M TreoMeTpuu 7—9 KiaccoB
00BEIMHEHO KaK B MCTOPUYECKH CIIOKHUBIIHECS JUHUM (YUCIIOBasl, alredOpanyeckas,
reoMeTpuueckas, (QyHKIMOHAIbHAs W JIp.), TaK U B OTHOCHTEIHHO HOBBIE (CTOXacTUYECKas
JUHUSA, «pealibHas MaTeMaTukay). OTIenbHO MPEACTaBIEHBI JIMHUS CIOKETHBIX 3ajad,
HCTOpUYECKas JIMHUS.

Cornacho ®I'OC ocHoBHOro oOmiero oOpa3oBaHMsi B KypC MaTeMaTHKU BBEACH
paznen «Jloruka», KOTOpBIM HE MpeaIoiaraeT JIONOJHUTEIbHBIX YacOB Ha HM3YYEHUU U
BCTPAMBACTCS B pa3JIMUHBIE TEMbl KypCOB MAaTeMaTHKU M WH()OPMATUKH U TpeaBapsieTcs
03HAKOMIIEHHEM C 3JIEMEHTAMU TEOPHH MHOKECTB.

Dnemenmol meopuu MHOMHCECIE U MAMEMAMUYECKOU J102UKU

MHoxkecTBa M OTHOLIEHHUS MEXK1Y HUMU

MHOXeCTBO, Xapakxmepucmuyeckoe C80UCMBE0 MHOMCECMEd, SIEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, OeckoHeunoe MmHodcecmso. IlogmHokecTBO. OTHOIIEHHWE TNPUHAIEKHOCTH,
BKJIFOYCHHS, PAaBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 33aJIaHUSI MHOXECTB, PACNO3HABAHUE
HOOMHONCECME U INEMEHMO8 NOOMHONCECME C UCNONb308AHUEM KpY208 Jiiiepda.

Onepaunu HaJ MHOKeCTBAMM

[lepeceuenne U oOBeAMHEHHE MHOXECTB. PasHocmb  MHOdCecm8,  OOnOHEeHue
MHOXMCcecmsa. nmepnpemayus onepayuti Ha0 MHOMCECMEAMU C NOMOWbIO Kpy2os Jiliepa.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBEpKICHHUS. AKCHOMBI U TeopeMbl. [lokazarenbcTBo. Jloka3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHoi. [Ipumep u KOHTpHIpHMED.

BreickasbiBaHus

HNcTUHHOCTD W JIOKHOCTb BbICKa3bIiBaHUS. ClodicHble U HpoOcmble  BblCKA3bIBAHUSL.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JIO2UYECKUX C8A30K. U, UIU, He. YclosHble
BbICKA3LIBANUS (UMNIUKAYUL).

Cooepicanue Kypca mamemamuku 6 5—6 knaccax

HarypanbHble unc/ia 4 HyJIb



HarypanbHblii psj 4yucesl U ero CBoicTBa

HartypanbHOe 4HMCI0, MHOXECTBO HATYypaJbHBIX YHCEJ M €r0 CBOWCTBA, M300pakeHHe
HaTypaJbHbIX YMCEJI TOYKAMH HA YUCIOBOM NpsAmoil. Mcrnosib30BaHME CBOMCTB HATypalbHBIX
YHCeJl IIPU PEUICHUH 3a]1a4.

3anuch 1 YTeHHe HATYPAJBHBIX YK CeJ

Paznmuune mexny nudport m umcimom. Ilo3unmoHHAs 3amuch HATypajdbHOTO 4YHCIA,
MOMECTHOE 3HA4eHHE IUQPBI, pa3psabl U KIACChl, COOTHOIICHHE MEXIY JBYMS COCEIHUMU
pa3psIAHBIMU €IMHULIAMU, YTEHUE U 3aMUCh HATYPAIbHBIX YHCEIL.

OxkpyriieHue HATYPAJbHBIX YK CeJ

HeobxomumocTs okpyrienus. [IpaBuiio okpyriieHusl HaTypaJIbHBIX YHCEIL.

CpaBHeHHe HATYPAJILHBIX YHCeJl, CPaBHEHUE ¢ YncjioM ()

[ToHsiTHE O CpaBHEHUHU YHMCEJ, CPABHEHUE HATYPAJIbHBIX YUCEN APYT C APYTrOM U C HYJIEM,
MaTeMaTh4ecKasl 3alruch CPaBHEHUM, CIIOCOOBI CPABHEHUS YUCEIL.

JleiCTBHS ¢ HATYPAJbHBIMH YHCJIAMH

CrokeHue ¥ BBIUUTAHHE, KOMIIOHEHTHI CJIOKEHWS U BBIYUTAHUSA, CBSI3b MEXKAY HUMH,
HAaXO0KJIEHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U PA3HOCTU IPU U3MEHEHUU KOMIIOHEHTOB
CIIOKCHHS M BEIYUTAHUS.

YMHOXKEHHE U JeleHHE, KOMIIOHEHTbl YMHOXKEHHS U JCJICHUsS, CBSI3b MEXAY HUMH,
YMHOXXCHHE M CIIO)KCHHE B CTOJIOMK, JIEJICHUE YTOJIKOM, MPOBEPKa pe3ysibTaTa C IMOMOIIbIO
MPUKUJIKH B OOPaTHOTO JEHCTBHUS.

IlepemecTUTENbHBIA W COYETATEJIbHBIM  3aKOHBI  CIIOXKEHHS M YMHOXCEHUA,
pacnpeeNuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHUTEIBHO CIIOKEHUS, 000CHO8AHUE al2OpUmMMO8
BbINOJIHEHUS APUPMEMULEeCKUX OelCmEUll.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJieM

3anuch Yucia B BUJIE CYMMBI Pa3psiIHBIX CJIaraéMbIX, MOPSAOK BBITIOJHEHUS JICUCTBUN B
BBIPDAKEHMSX, COJAEpPNAIIMX CTENEHb, BBIYMCICHHE 3HAUYCHUI BBIPAXKEHUMN, COJEpKaIIuX
CTCTICHb.

Yuci10BbIe BHIPAKEHUSA

UucnoBoe BRIpaXKEHHUE U €T0 3HAYEHUE, TTOPSIOK BBITIOJIHEHUS ICHCTBHIA.

JlejieHHe ¢ 0CTATKOM

Jlenenne C OCTaTKOM Ha MHOXECTBE HATYpPaJIbHBIX YHCEN, CBOUCMBA OeleHUs ¢
ocmamrom. IIpakTuueckre 3a1auu Ha JAJIEHUE C OCTaTKOM.

CBoiicTBa ¥ IPU3HAKM J1€JIUMOCTH

CBOWCTBO I€TUMOCTH CyMMBI (pa3HOCTH) Ha yucio. [IpusHaku genumoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oenumocmu na 4, 6, 8, 11. Joxazamenocmeo npusnaxog oerumocmu. Pemenue
MPaKTUYECKUX 33/1a4 C IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3jioxkeHue 4ync/ia Ha MPOCTbie MHOKUTEJIH

[TpocTeie U cocTaBHBIE YUCHA, peuemo Ipamocgena.

Paznoxenne HaTypaabHOTO YMCIIAa HA MHOXKUTEIH, PA3JI0KEHNE Ha TTPOCTHIE MHOKHUTEIIH.
Konuuecmso Oenumeneil wucia, aneopumm pasziodiceHus 4ucia HA NPoCHmvle MHOdICUMENU,
OCHOBHAs meopema apupmemuxu.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBanne OYKB Juisi 0003HAUYCHHS YUCEN, BHIUUCICHUE 3HAYCHUS alreOpandecKoro
BBIpQXEHHS, IPUMEHEHUE aIreOpanvecKiX BBIPAKEHUHN Ui 3alHCH CBOWCTB aprU(pMETHUYECKUX
neicTBuil, mpeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JleJMTe/ 1M M KpaTHbIE

Jlenutenb u ero CBOMCTBA, OOIIUI JIETUTENh ABYX M 0oJiee Ymcelsl, HAanOOIBIINI OOIIHiA
JENUTENh, B3AUMHO MPOCTHIE YUCIIA, HAX0XJICHUE HanbobIero obmero aenutens. KpatHoe u
€ro CBOWCTBa, OOIee KpaTHOE ABYX M Oojiee 4Ymcell, HaMMEHbIIee O0IIee KpaTHOE, CIIOCOOBI
HAXO0XICHUS HAUMEHBIIIETO 00IIEro KPaTHOro.

Jpodu
OO0bIKHOBEHHBIE IPOOH
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Honst, wacte, ApoOHOe uwucino, JpoOb. JlpoOHOe dYHMCIO Kak pe3yabTaT JelieHHs.
[IpaBuiibHBIE U HEMPaBUIbHBIE TPOOH, CMeIaHHAas POOb (CMEIIaHHOE YUCIIO).

3anuch HaTypaJbHOTO YKCIIa B BUJAE APOOH C 33JaHHBIM 3HAMEHATENIeM, MPeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobdeii k oOemy 3HameHaTento. CpaBHEeHHE OOBIKHOBEHHBIX IPOOCH.

CrnosxeHue U BblYMTaHUE OOBIKHOBEHHBIX ApoOel. YMHOKEHUE U JelieHHe OObIKHOBEHHBIX
IpoOeii.

ApudmeTrnueckue IeiCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmerndeckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bI4UCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCmEU.

JlecsiTHYHBIE APOOH

Llenas u npoOHas yacTu necsaTuuHOM npodu. IIpeobpazoBanue AecsATHUUHBIX ApoOel B
oObikHOBeHHBIE. CpaBHEHHE IecATUYHBIX ApoOeil. CliokeHHMEe M BBIYUTAHHUE JECATUYHBIX
npobeil. OkxpyrieHue AeCATUYHBIX ApoOel. YMHOXKEHUE U JAeNieHUE ACCATUYHBIX APOOeH.
Ilpeobpazosanue 06vikHOBeHHbIX Opodell 6 OdecsimuyHvle Opodu. Komeunvie u bOeckoneumnvle
Ooecsimuumble Opoou.

OTHomenune AByX 4mcel

Macmrab Ha ninane u kapre. [Iponopiuu. CoiicTBa Mponopuuii, MpUMEHEHUE MPOTOPIIHIA
Y OTHOILUEHUH IIPU PELEHUN 3a/1a4.

Cpennee apupmeTuyeckoe ynces

Cpennee apudmerndeckoe nByx umcen. M3o0pakeHune cpeqHero apuMeTn4eckoro IByX
yrcel Ha YHUCIOBOM mpsiMoil. PemeHuwe mNpakTUYeCKHX 3aqad C MNPUMEHEHUEM CpEIHEro
apupmetrueckoro. CpedHnee apugmemuueckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

[TonsiTHE IpolieHTa. BhIuuCIeH e MPOIIEHTOB OT YMCIIa M YUCIIa TI0 U3BECTHOMY IPOIICHTY,
BBIp@)KEHUE OTHOIIEHUS B TMpOLEHTaX. PellleHHe HEeCIOXHBIX NPAKTUYECKUX 3a1ady ¢
MPOIICHTAMH.

JAunarpamMmbl

Cronbuarble M KpyroBble auarpaMmbl. [3BiedeHune wuHGOpMalUuUu U3 JUarpamm.
Hzobpadsicenue ouazpamm no 4ucio8biM OGHHbIM.

PanuonanbHbIe yncIa

IMono:kuMTeNbHBIE U OTPULIATEIbHBIE YHCIA

N300pakeHne uncen Ha YUCIOBOU (KoopauHATHON) mpsimoii. CpaBHeHue yucen. Moayib
quciaa, TeOMeTpUuYecKas HHTepIpeTauuss MoAyns uucia. [leficTBUS C MONOXHUTENbHBIMU U
OTPHIIATEIEHBIMU YACITaMU. MHOKECTBO IIEIBIX YHCET.

IlonsiTne 0 panMoHAIBHOM 4ucae. [lepsuunoe npedcmasienue 0 MHOHICECMEE
PAYUOHATLHBIX Yucen. JISHCTBUS C pallMOHATEHBIMHU YUCIIAMH.

Pelenue TeKCTOBBIX 33124

Enuauubl uM3MepeHUWii: UIMHBI, TUIOMIAAW, OOBEMa, MacChl, BPEMEHU, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IMHUIIAMU HW3MEPEHUS KaKJOW BEJIWYMHBI. 3aBHCUMOCTH MEXAY
BEJIMYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHHUE; IMPOU3BOAUTENBHOCTh, BpeMs, padoTa; IeHa,
KOJINYECTBO, CTOUMOCTb.

3anauu Ha Bce apudMeTHYecKue NeiCTBUSA

Pemrenne TekCTOBBIX 3aqau apudmeTrnueckuM crocobom. Mcmonb3oBanue Tabmul, cxem,
YepTekel, PYruxX CPeaCTB MPECTABICHHS JAHHBIX TIPU PEIICHUH 3a/1a9H.

3agauun Ha IBMKeHHe, padoTy U MOKYIIKH

Pemennie HeCOXXHBIX 337a4 Ha IBU)KEHUE B MPOTUBOIOIOKHBIX HAIIPABIECHUSAX, B OJTHOM
HalpaBJICHUH, JABIKEHHE [0 pEKe MO0 TEYEHUI0 M TNPOTUB TeuyeHus. Pemenue 3amay Ha
coBMecTHYIO0 paboty. [IpumeneHue npodeit npu pemeHun 3aaad.

3agaum Ha YacTH, 10JIM, IPOLEHThI

Pemenue 3a1ay Ha HaXOXKJIEHUE YacTU YKCIa U YKCla M0 ero yacTu. Pemienue 3amad Ha
IPOILEHTHI U 10yd. [IpMeneHne mponopIyii Mpy perieHny 3a1a4.
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Jlornueckue 3agaun

Pemennie HeECIOXHBIX JIOTHYECKHX 3afad. PeweHnue nozuyeckux 3a0aiy ¢ NOMOWLIO
epagos, mabuy.

OcHoBHbIE MeTOAbl pelleHUus] TEeKCTOBBIX 3aja4d: apupMeTHuecKuid, mepedop
BapUaHTOB.

Harasinnasi reomerpust

Qurypsl B okpykatoiieM Mupe. Harmsnuesle npeacraBieHus o Gurypax Ha IIJIOCKOCTH:
npsiMasi, OTpE30K, JIy4, YToJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBajpaT. TpeyroibHUK, 6uobl mpeyeonbHukos. 1lpagunbrvlie MHO20Y20bHUKU.
H300paxeHre OCHOBHBIX FreOMETpHUUEcKUX GUryp. Bzaumnoe pacnonodscenue 08yx npsamulx, 08yx
OKpYJHCHOCMEU, NpAMOU U OKpyoschocmu. JInuHa oTpe3ka, JiomMaHOW. EnuHuIBl HM3MepeHus
nusbl. [locTpoenue oTpeska 3aaHHou 1iuHbl. Buasl yrios. ['pagycHas mepa yria. M3mepenue
U TIOCTPOEHUE YIJIOB C MIOMOILBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOYTONBHUKA. [loHSTHE MOMAAM QUTYPBI; €AMHULIBI U3MEPEHHUS TUIOIIATH.
[Inomanp mpsiMOyroibHHUKA, KBagparta. [IpuOmmkeHHOe uW3MepeHWe IUomand ¢uryp Ha
KJIeT4aToit Oymare. Pasnosenukue gueypoi.

Harnsaneie mpeactaBieHuss O NTPOCTPAHCTBEHHBIX (QUrypax: KyO, mapaiuieNenures,
npu3Ma, nupamujaa, map, cdepa, KoHyc, mHap. V300paxkeHne mpocTpaHCTBEHHBIX (QUTYP.
Ilpumepwr ceuenuu. Mnozoepannuxu. Ilpasunvuvie muozcocpannuku. llpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, LIUJIMHJIPA U KOHYCA.

[Tonsitre o6beMa; eTMHUALIBI 00beMa. OOBEeM IPSIMOYTOJIEHOTO TIapaslIeyIeuIe a, Kyoa.

[Tonsitue o paBenctBe ¢uryp. LleHTpanbHas, oceBas U 3epKaibHAs CUMMETPUU.
N300pakeHre CAMMETPHYHBIX (UTYD.

Pemenue npakTHueckux 3afay ¢ MpUMEHEHHEM POCTEHIIINX CBOMCTB (uUryp.

HUcTopusi MaTeMaTUKHU

Tosenenue yughp, 6yxs, uepoenughos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
pesnem Bruscnem Bocmoke. Ceésazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoti cucmemul cuucnenus. llossenenue decamuunol 3anucu
yycer.

Pooicoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/J, npocmeie uucna.
Pewemo Opamocghena.

Tlosenenue Hyna u ompuyamenvbHulx yucen 8 mamemamuke opesHocmu. Porv JJuoghanma.

Houemy (—1)(—1) =+1?

Hpobu 6 Basunone, Ecunme, Pume. Omxpoimue Oecamuynvix Opobeu. CmapunHnvle
cucmemul mep. /lecamuunvle Opobu u mempuyeckas cucmema mep. JI. Maenuyxuil.

Cooeporcanue Kypca mamemamuku ¢ 7—9 Knaccax

Anredpa

Yucaa

PanuonanbHbIe yncIa

MHOXecTBO palloHaIbHBIX uucel. CpaBHEHHE palMOHATIBHBIX uyHced. JleWcTBus ¢
parMoHATBHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuoHajbHble YHCIA

[TonsiTHEe HMppalMOHAIBHOIO 4ucia. Pacrmo3HaBaHue MppalMOHAIBHBIX uucen. lIpumepst

JoKazaTenbcTB B anredpe. MppanuoHalbHOCTH 4wMcia \/E . IlpumeHeHHUEe B TEOMETPHH.
Cpasnenue uppayuonanbHulx yucen. MHodcecmeo OelcmaumenbHbix Yuce.

ToxnecTBeHHbIE IPe0OpPa30BaHUS

YncioBble U OyKBEHHbIE BbIPAKEHUS

Bripaxkxenne ¢ nepemeHHOM. 3HaueHUE BbIpakeHUdA. [loncTaHoBKa BhIpaXXEHUU BMECTO
IIEPEMEHHBIX.

esbie BbIpaskeHUst
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CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM M ee cBoicTBa. [IpeoOpa3oBaHus BBIpaKEHHIA,
COJIepKALMX CTEIIEHHU C HATYpaJIbHbBIM [10Ka3aTeIEM.

OpHowieH, MHorowieH. JlelcTBUA € OJHOWIEHAMM M MHOTOUYWIEHAMM (CJIOXKEHHE,
BbIUUTAHUE, YMHOXeHHE). DOpMyJIIbl COKPAIIEHHOT0 YMHOXEHHUS: Pa3HOCTh KBaJpaTOB, KBajpar
CYMMBI U pa3HocTH. Pa3noxxeHne MHOrOWIeHa Ha MHOKUTENU: BHIHECEHUE OOIIEr0 MHOKHUTEIS
3a CKOOKH, epynmnupoeka, npumeHeHue @Qopmyn COKpaweHHo20 ymHodicenus. Keaopammuiii
mpexuJieH, pasznodcenue Keaopamno20 mpexyiena Ha MHOMCUMeNn.

JpoOHO-panMoHaJIbHbIE BHIPAKEHUSA

Crenenp ¢ uenbiM TOKazareneM. lIpeoOpa3zoBaHue ApPOOHO-ITMHEHHBIX BBIPAKECHHIA:
CJIO)KEHUE, YMHOXKEHHUE, JIeNIeHUe. Aneebpauieckas Opobs. JJonycmumbie 3HAUEHUsS NePeMEHHbIX
8 O0pobHO-payuoHanvhsix evipasxcenuax. Cokpawjenue anceopauueckux opooeil. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamento. Jelcmsus ¢ aneedpaudeckumu OpooOsimu:
clodicenue, 8bluumanue, YMHodceHue, 0elieHue, 6036e0eHuUe 6 CIeneHb.

IIpeobpaszosanue svipadicenuil, cooepacaujux 3HaK MooyJis.

KBanpaTHbie kKopHu

Apudmernueckuil KkBajpaTHbIE KopeHb. [IpeoOpa3oBaHue BBIpaKEHHM, coOJEpkKalux
KBaJIpaTHblE KOPHHU: YMHOXKEHHUE, JEJICHUE, BBIHECEHME MHOXUTEN H3-110J 3HaKa KOpHS,
8HeceHue MHOJCUmMens 0O 3HAK KOPHSL.

YpaBHeHusI 1 HepaBeHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpEeMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUs U KOpHsI ypaBHEHUs. [Ipedcmasnenue 0 pasHoCUIbHOCMU YPAGHEHUI.
Obnacms onpeoenenus ypasHeHus (001acmos 0ONYCMUMbIX 3HAYEHUL NEPEMEHHO).

JInneiiHoe ypaBHeHMe M er0 KOPHH

Pemenne nuHENHBIX ypaBHEHMH. Jluweiinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHelU TUHetiHo20 ypasHueHus. Pewenue nuneunvix ypagHenuti ¢ napamempom.

KBagpaTHoe ypaBHeHHE H €er0 KOPHH

KBanparuble ypaBHenus. Henonnele KBagpaTHble  ypaBHEHHA. JMCKpUMUHAHT
KBaJpaTHOro YypaBHeHus. Dopmyna KOpHEHW KBaIpaTHOrO YypaBHEHUA. Ieopema Buema.
Teopema, obpammuas meopeme Buema. PelieHue KBaipaTHBIX YpaBHEHH: HCIOJIb30BaHUE
bopMynbl Ul HAXOXAEHUS KOpHEH, epaguueckuii memoo peulenus, paszioddceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UChoab3o8aHuem meopemvl Buema. Konuuecmeo kopheii
K8AOpAMHO20 YPAGHEHUs 8 3A8UCUMOCIU Om €20 OUcKpumunanma. buxeaopamuvie ypagnenus.
Ypasnenus, ceooumvie k nunelinvim u keaopamuvim. Keaopammuvie ypagnenus ¢ napamempom.

JIpoOHO-panuoOHAJIbLHbIC YPABHEHUS

Pemenue mpoctedmmx apoOHO-IMHEWHBIX ypaBHEHHH. Peutenue OpoOHO-payuoHaIbHbiX
VpaeHeHUIl.

Memoovl pewenus ypagnenuii: Memoosl pagHOCUIbHBIX NPeoOPA308aAHUL, MEMOO 3aMeHbL
nepemennol, epaguueckuti memoo. Hcnonvzoeanue ceoticme QyHKYull npu peuieHuy ypasHeHul.

Tpocmetiuue uppayuonanvhvie ypasuenus éuoa || f (x)=a, \/f (x) = \/g (x).

Ypasnenus suoa X" =a .Ypaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHEeHHE C JABYMsI NepeMEHHbIMHU. JIMHENHOE YpaBHEHHE C JBYMsI IEPEMEHHBIMM.
Ipsmas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PelieHue cuctemMbl ypaBHEHUMN.

MeTtoap!l peuieHus CUCTEM JIMHEHHBIX YpaBHEHUI C ABYMS MEPEMEHHBIMU: epaguuecKuti
Memoo, MEMoO CA0HCEHUA, METOL MOACTAHOBKH.

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

13



Yucnossle HepaBeHcTBAa. (CBOICTBa UYMCIIOBBIX HEpaBeHCTB. lIpoBepka crnpaBeIMBOCTH
HEPaBEHCTB IIPU 33JaHHbIX 3HAYEHUSIX [IEPEMEHHBIX.

HepagenctBo ¢ nepemenHoii. Ctporue u Hectporue HepaBeHcTBa. Obnacmeb onpedeneHus:
HepaseHcmea (061acmes OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue Keaopamuvix HepaGeHCMS:
UCNONIL3068AHUE CBOUCME U 2pAPUKA K8AOPAMUYHOU (HYHKYUU, MemooO UHMEPBAIos. 3anuch
pewenus KeaopamHo20 HepageHCcmad.

Pewenue yenvix u 0pooHO-payuoHaIbHbIX HEPABEHCE MEMOOOM UHMEPEATIOB.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB C OJHOW INepeMEHHOW. PelieHue cucreM HEPABEHCTB C OAHOMU
NEPEMEHHOM: JMHENUHBIX, Keadpammuuix. M300pa)keHHe pelIeHUs CHUCTEeMbl HEPABEHCTB Ha
YHUCJIOBOM MPsAMOM. 3anuch pelieHus: CUCTEMbl HEPABEHCTB.

DOyHKIUHA

IHousitne pyHKkumMu

JlekapToBbl ~ KOOpAMHATHl Ha  IUIOCKOCTH. DOpMHpOBaHUE  MPEJICTaBICHUH O
METANpPEeIMETHOM MOHATUU «KOOpAUHATH». CrocoObl 3amaHus (QYHKIWA: aHATUTHYECKHH,
rpaduueckuii, Tabmuunbiii. ['padux dynkuu. [Ipumeps! GyHKIM, MonTyd4aeMbIX B Ipoliecce
UCCIICIOBAaHMS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEUICHHUS 3aa4. 3HaueHNe (PYHKIMH B TOUKE.
CpoiictBa (QyHKUMH: OOJIACTH ONpEAETICHUS, MHOXECTBO 3HAYCHWUH, HYIH, NPOMEXKYTKU
3HAKOMOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmb, TPOMEKYTKH  BO3pacTaHWss W yOBIBaHUS,
HauOoJIbllIee M HaUMeHblee 3HaueHus. MccnenoBanue GyHKIUY 110 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢pynxyuu. Kycouno 3adannvie pynkyuu.

JIuneiinasi pyHKIMsA

CgoiicTBa u rpaduk TuHEeHHON QyHKIMU. YTI0BOM KO uuMeHT npsmoi. Pacnonoxenue
rpaduka NUHEHHON (YHKIIMM B 3aBUCHUMOCTH OT €€ YIJIOBOro Kod(@duireHTa U CBOOOAHOIO
uyneHa. Haxoowcoenue koaghguyuenmos aunelunHou QyHKyuu Nno  3A0AHHLIM  YCIOBUAM:
npoxodcoeHue NpsmMou yepes 08e MOYKU C 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
uepe3 OaHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSAMOI.

Keanparuunas gyHkums

CpoiictBa u rpaduk KBaapaTuyHOM QyHKIMKM (mapabona). [locmpoenue epaguka
Kkeaopamuunot @yukyuu no moykam. HaxoxneHue Hynedl KBaapaTUYHOM (QYHKIMH,
MHOIICECBA 3HAYUEHUT, NPOMENHCYMKOB 3HAKONOCIMOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCHU.

OO0paTHasi NpONOPUUOHAIBLHOCTH

k
CoiicTBa pyHKIMU Y = K y = — T'unep6ona.
X X

I'pagpurku ¢hynxyuii. Ilpeobpasosanue cpagurxa gynkyuu y = f(x) 0na nocmpoenus
epauxos ynkyuti 6u0a y = af (kx +b)+c -

. k
I'paguxu ¢hynxyuii y=a+m, y =X, y=¥x, y=|x|.

IlocenoBaTe IbLHOCTH U POTPECCHH

UucnoBas  mocinedoBaTelbHOCTh.  [IpuMepsl  UYMCIOBBIX  MOCJEI0BATEIBLHOCTEM.
beckoHeunple MmociaenOBaTeNbHOCTH. ApudMeTHdeckas mporpeccus W €€ CBOMCTBA.
I'eomerpuueckas mnporpeccus. Dopmyra obwezco uieHa u cymmvl N NEPevbIX UNeHO8
apugpmemuueckoul u ceomempuyeckoui npoepeccuil. Cxoo0aumasics 2eomempuyecKas npoepeccus.

Pemienue TeKCTOBBIX 3aa4

3agaun Ha Bce apudMeTHYECKHE AeliCTBUS

Pemenne TekcToBBIX 3ama4 apupMETHYECKUM criocoOom. Mcmonp3oBaHue TaOJIHIl, CXEM,
qepTexceﬁ, ,Z[pyrI/IX Cpe,Z[CTB HpeILCTaBJIeHI/IH JAHHBIX HpI/I peIJ_IGHI/II/I 3ada4un.

3anauyu HA ABUKeHHE, Pad0Ty M MOKYIKH
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AHann3 BO3MOXHBIX CUTYaIlMi B3aUMHOTO PACIIOJIOKECHHUSI OOBEKTOB MPH MX JBIKECHUH,
COOTHOIIEHUSI 00BEMOB BBITIOJIHSAEMBIX Pa0OT MPU COBMECTHOU pabdoTe.

3agauu HA YACTH, 101, POIEHTHI

Pemenne 3a1ay Ha HaXOXKJIEHUE YacTH YHCIa U YHCIa MO ero yactu. Pemenue 3agay Ha
MPOLICHTHI U A0JU. [[puMeHeHne nponopiLuii Mpu peiieHuu 3aaau.

Jlornueckue 3agauu

Pemenune noruueckux 3anad. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maobauy.

OcHoBHbIE MeTOJbl pelleHHs] TEKCTOBBIX 3a/a4: apudMeTHUYECKU, aaredpandyeckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasienus o Opyeux Memooax peuwleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTuCTHKA ¥ TeOpus BEPOSATHOCTEH

Crarucruka

TabnuuHOe U rpadudeckoe MpeCTaBlICHNE JaHHbBIX, CTOJI0YAThIC U KPYTOBBIE THAarPaMMEI,
rpaduku, NpuMEHeHHe JuarpamMm 1 rpaduKoB AJis OMMCAHUS 3aBUCUMOCTEHN pealbHbIX BEIUYHH,
W3BJICUCHUE MH(OPMAIMK U3 TaOJHUIl, Auarpamm U rpadukoB. OnucaTeIbHBIE CTATHCTUYCCKUE
MOKAa3aTelM YHUCIOBBIX Ha0OpoB: cpeaHee apudmeruyeckoe, Mmeouawa, HauOOJbIIee U
HauMEHbIlIee 3HaYeHUs. Mepbl pacceuBaHus: pa3Max, oucnepcusi U CmaHoapmHoe OmkIoOHeHue.

CrnyuaiiHas W3MEHYMBOCTh. M3MEHUMBOCTH MpU H3MEpEeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BETUUUHAX.

Cayuaiinbie coObITHS

CrnyyaliHple OTBITHI (IKCIIEPUMEHTHI), JJICMECHTAPHBIC CIIYYailHbIE COOBITHS (HMCXOBI).
BepostHoctu  aneMeHTapHbIX cOObITUNA. CoOOBITHS B CIyYalHBIX JKCHEPUMEHTaX U
0JIarONpPUATCTBYIONINE AJIEMEHTapHbIE COObITUA. BeposaTHOCTH ciydallHbIX COOBITHI. ONBITHI €
PaBHOBO3MOKHBIMU JJIEMEHTApPHBIMU COOBITUSIMH. Kiaccuueckre BEpOSITHOCTHBIE OMBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue coovlmuii ¢ nomowwio ouazpamm Junepa.
Ilpomueononoscuvie cobvimus, oO0veduneHue u nepeceyeHue cobwvimuil. Ilpasuno crnoocenus
seposmuocmeti. Cnyuatinwiti  vloop. Ilpeocmasnenue dxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  geposmmnocmeii  Hezasucumvix  coObImMuUll.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue 0 HE3aBUCUMBIX COOBITHSX B
YKU3HU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymHoxcenus, nepecmanosky, ¢axmopuan uwucia. Coyemauus U YUCIO
couemanuui. Dopmyna uucnra couemanui. Tpeyeonvnux Ilackans. Onvlmel ¢ OOALUWUM YUCTOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobbimuil. Buvluucnenue eeposmuocmeti 6 oOnvlmax c
npumeHenuem KomMounamopHvlx gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinvle genuyunsl

3uakomemeo co  CAYUQUHLIMU  BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX
cayuatinolx eenudun. Pacnpedenenue eeposmuocmeii. Mamemamuyeckoe odcuoanue. Ceoticmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3axone 6onvuiux uucen. Mzmepenue seposmuocmel.
Ilpumenenue 3axkoHa O60MbWUX HUCET 6 COYUONO2UU, CMPAXO8AHUU, & 30PABOOXPAHEHUMU,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIYAIHBIX CUMYAYUSX.

I'eomerpust

I'eomerpuueckue Gurypsl

@urypsl B reOMeTPUH H B OKPYKaIOIIEeM MHpe

['eometpuueckas ¢urypa. GopMupoBaHrue MPEACTABICHUNA O METAaNpPEeIMETHOM IMOHSITHH
«purypay.

Touka, TUHUS, OTPE30K, MpsMas, JIyd, JIOMaHas, MIIOCKOCTh, YTOJI, OMCCEeKTpHUCa yria u ee
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reomeTpudeckux ¢uryp. LleHTpanbHas CHMMETPUS T€OMETPUUICCKUX
dburyp.

MHOroyroJbsHuKHU
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MHOroyroiapHHUK, €ro JJEMEHTbl M €ro CBOMcTBa. Pacmo3sHaBaHWE HEKOTOPBIX
MHOI'OYTOJIbHUKOB. Buinykivie u HegvlnyKivie MHo20y20abHuku. [IpaBUIbHbIE MHOTOYTOJIBHUKHU.

Tpeyronsuuku. Beicota, Meamana, OHCCEKTpHca, CpeIHSAS JHUHHUS TPEYroJbHHKA.
PaBHOOEpEeHHBI TPEYroJIbHUK, €r0 CBOMCTBA M NpPHU3HAKH. PaBHOCTOPOHHUH TPEYroJIbHHK.
IIpAMOYTONBbHBINM,  OCTPOYIOJIbHBIA,  TYNOYTOJbHBIM  TPEYrOJbHUKUA. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.

UYersipexyronpHuku. Ilapamienorpamm, poMO, NpsSMOYroJbHUK, KBajpar, Tparenus,
paBHOOeApeHHas Tparenus. CBONCTBa U MPU3HAKU MapaljiesiorpaMmma, pom0a, mpsMOyrojibHUKA,
KBaJpara.

OKpyXKHOCTB, KPYT

OKpy’>KHOCTb, Kpyr, MX ODJIEMEHTbl U CBOICTBA; LIEHTPAJbHbIE U BIMCAHHBIE YIJIBI.
KacarenbHast u cexywas K OKPYXHOCTH, ux ceoucmea. BimcaHHble U ONKMCAHHBIE OKPY>KHOCTHU
JUISl TPEYTOJIbHUKOB, Yemblpexy2oibHUKO8, NPAGUNbHBIX MHO20Y201bHUKOS.

I'eomerpnueckue purypsl B npocTpaHcTBe (00bEMHBbIE TEJIa)

MHnozcoepannuk u e2o 2nemenmul. Hazeanus MHO202PAHHUKOS C PA3HbIM NONONCEHUEM U
Konuyecmeom epawet. llepBUUHbBIE MPENCTABICHUS O MUPAMHJAE, Napajlielenuneae, MpusMe,
chepe, mape, MWIKHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITNX CBOMCTBAX.

OTHomenunst

PagencrBo puryp

CBoiicTBa paBHBIX TPEYroJIbHUKOB. [Ipr3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[Ipu3Haku W CBOWCTBA MapaUICNIbBHBIX NPAMBIX. Axcuoma napaiiervrocmu Eexnuoa.
Teopema Daneca.

IlepnienauKyAsipHbIE NPSAMBbIE

[Tpsimoit  yron. Ilepnenaukynsp k mnpsimoil. Haxnonnas, mnpoekuus. CepeanHHbIN
NEPIEeHIUKYISAP K oTpe3Ky. Ceoticmea u npuzHaKu nepneHOUK)IsApHOCMU.

Ilooooue

Ilponopyuonanvhvie ompesxu, noodobue ¢ueyp. Ilooobnvie mpeyeonvuuxu. Ilpusnaxu
nooobus.

B3aumHoe pacnoJiokeHue IPSMON U OKPYKHOCTH, 08YX OKPYHCHOCTELL.

HN3mepenus u BbIYMCICHUS

Beanunnbl

[Toustue Benuuunel. [{nuna. M3mepenue mivnbl. EnuHune n3sMepenns 1invuHbl. Bennunna
yria. I'pagycHast mepa yria.

[TonsiTe o mIoIIaAM TUIOCKOW GUTYpPHI U ee cBoiicTBax. M3amepenue miomanei. Enuauist
M3MEpEHUS TUIOIIATH.

[IpencraBinenue 06 oO0beme u ero coicTBax. M3mepenune oobeMa. Exunuibl uzmMepeHus
00BEMOB.

HN3mepenus u BbIYMCICHUS

WHCTpyMEHTBI [UII U3MEPEHUH U NOCTPOEHHM; U3MEPEHHE U BBIYMCIIEHUE YTJIOB, UIMH
(paccrosinuit), miuomaaeil. Tpuronomerpuyeckue (YHKIUU OCTPOro yria B NPSMOYTOJIbHOM
TpeyroipHuke Ipuconomempuyeckue QyHKyuu mynoeo yena. BblUHMCIEHHE 3JEMEHTOB
TPEYTOJIBHUKOB C WCITOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOWICHHHA. POpMyIbI IIOMIAIN
TPEyrojbHUKa, MapajuleJiorpaMMa M €ro YacTHBIX BHJOB, (DOPMyJbl UIMHBI OKPYXHOCTH H
momaau kpyra. CpaBHeHue U BeruucieHue miomranei. Teopema [Tudaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Paccrostnne Mexny toukamu. PaccrostHue oT TOukM 10 HpsiMOH. Paccmosnue medmcoy
Queypamu.

I'eomeTpruyeckue nocTpoeHns

['eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPALIMK CBOMCTB T€OMETPUUECKUX PUryp.
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HMHCTpyMEHTBI AJ1 NOCTPOECHUN: IUPKYJIb, IMHENKA, YIOJIbHUK. [Ipocmetiwiue nocmpoenus
YupKynem u JUHEUKOl: NOCmpoeHue OUCCeKmpUucsl yaid, NepneHOuKyIsapa K HNpsaMou, yenua,
PAasH020 0aHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mpem CMOPOHAM, O8YM CHOPOHAM U Velly MeHcOy HUMU,
cmopone u 08yM NPUREHCAUUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOUWEHUU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoOpa3zoBanus

[Tonstue  mpeoOpazoBanus.  llpeacraBienne 0  MeTampeIMETHOM  TOHSATHH
«mpeobpazoBanuey. [looodue.

JBrKeHUs

OceBast ¥ LEHTpajbHAs CUMMETPHS, 1n08OpOmM U napaiielvHsli nepenoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOLICMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTe BekTOpa, ACWCTBHUS HaJ BEKTOpPaMH, HCIIOIb30BAaHHE BEKTOPOB B (HU3HKE,
DPasnodiceHue 6eKmopa Ha cocmasiaioujue, CKaiapHoe npoussedeHue.

Koopaunartsi

OcHOBHBIE IOHATHUS, KOOPOUHAMbL 8eKMOPA, paccmosnue mexcoy moukamu. Koopounamul
cepedunsvl ompesKa. YpagueHus gueyp.

Ilpumenenue 6exkmopog u KoopouHam 05 peweHusi RPOCMeNUUX 2eoMeMmpUIecKux 3a0ay.

HcTopust MaTeMaTHuKH

Bosnuknogenue mamemamuku xaxk uayku, smanel ee pazeumus. Ocnoenvlie pazoenbl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6K1do 6 pazsumue HayKu.

beckoneunocmo mnoscecmea npocmeix uucen. Qucna u onunvl ompeskos. Payuonanbhvle
yucna. Ilompebnocmo 6 uppayuonanvusix yuciax. Llxona lugazopa

3apoocoenue aneeopvi 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue OykeenHOl
cumeonuxu. Il. @epma, @. Buem, P. /lexapm. Hcmopus éonpoca o HaxodcoeHuu hopmyn KopHeti
aneebpauyeckux ypasHenuul cmenenetl, oorvuiux yemvipex. H. Tapmanvs, [xc. Kapoano, H.X.
Abenw, O. I'anya.

llossnenue memooa koopounam, no360AIOULE20 NEPEBOOUMb 2eoMempuyecKue 00beKmbl
Ha A3viK aneeopul. Ilosenenue epaguxos gpyukyuii. P. [exapm, I1. @epma. Ilpumepsl paznuynvix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauyu) o xponruxax, yucia Pubonayuu. 3aoaua o
waxmamuoi oocke. CxooumMocms 2eoMempuiecKoli Npocpeccuu.

Hcmoxu meopuu eeposamuocmeii: cmpaxogoe oeno, azapmusie uepvl. II. Depma,
b.Ilackans, A. bBepnynnu, A.H.Konmozopos.

Om 3emnedenus k eeomempuu. Ilugpazop u eco wkona. Panec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunvHvlx MHO20y201bHUKO08. Tpuccexyusa yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Hcmopusa wucia . 3onomoe ceuenue. «Hauana» Esexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax y3uanu Aumaxcaeop, pamocgen u Apucmapx o
pazmepax Jlynwi, 3emau u Connya. Paccmosnus om 3emau oo Jlynet u Connya. Hsmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuku.: JI. Oiunep. H.HU. Jlobauesckuti,
11.J1. Yebviues, C. Kosanesckas, A.H. Konimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux Haykx,
pazeumue poccuiickoeo ¢proma, A.H. Kpwvinos. Kocmuueckas npoepamma u M.B. Kenowiu.

5 kJace

Ilnanupyemblie pe3yabTaThl 0CBOCHUA Y4eOHOM MPOrpaMMbl K OKOHYAHHUIO 5 Kjacca
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B xome mnpenomaBaHuss MaTeMaTHKH B 5 Kiacce, pabOThl Han (HOpPMHUpPOBAHHEM Y
00ydJaronuxcst MePEYNCICHHBIX B ITporpaMMe 3HAaHUK W YMEHUH cleayeT oOpaiaTh BHUMaHUE
Ha TO, 4YTOOBl OHM OBJAJCBATM YMEHUSAMH OOIIEy4eOHOrOo XapakTepa, pPa3sHOOOPa3HBIMH
croco0aMu JIeATeIbHOCTH, IPUOOPETAIIN OTIBIT:

® [UIAHUPOBAHUSI M OCYIIECTBJICHHUS AJITOPUTMUYECKON JESTEIHHOCTH, BBITOIHEHUS
3aJIaHHBIX U KOHCTPYUPOBAHHUS HOBBIX aJITOPUTMOB;

® pEelICHUs Pa3HOOOPA3HBIX KJIACCOB 3a/1a4 M3 PA3IMYHBIX Pa3JIeioB Kypca, B TOM YHCIEC
3a/1a4, TPEOYIOMIMX MOUCKA IYTH U CIIOCOOOB PEIIICHHUS,

® JICCJIE/IOBATEIbCKON JEATeIbHOCTH, Pa3BUTUA WJIEH, NPOBEACHUS HSKCIEPUMEHTOB,
0000111eHMS, TOCTAHOBKHU M ()OPMYITMPOBAHKS HOBBIX 33]1a4;

® SICHOr'0, TOYHOT'0, TPAMOTHOT'O U3JI0°KEHUSI CBOMX MBICJIEN B YCTHOM U MMCbMEHHOM peyH,
UCIIOJIb30BAHUS  PA3IMYHBIX  SI3BIKOB ~ MAaTEMaTUKH  (CJIIOBECHOTO,  CHMBOJIMUECKOTO,
rpaduyeckoro), cBoOOJHOTO TeEpexojJa C OJHOTO S3bIKa Ha JPYrod [Uisl WILTIOCTPALNH,
WHTEPIPETAINH, APTYMEHTAIINH U JI0Ka3aTe/IbCTBA;

® [IPOBEJICHU J10KAa3aTEIbHBIX PACCYKJIEHUU, apIyMEHTALH, BbIIBUKEHUSI TUIIOTE3 U UX
000CHOBAHHS;

® [IOMCKAa, CHUCTEMAaTH3allii, aHAIM3a W KIacCUPUKANHMA WHPOPMAIUH, HWCIIOIH30BAHUSI
pa3HoOOpa3HbIX HMH(DOPMANMOHHBIX HCTOYHUKOB, BKIIOYas Y4eOHYI0O H  CIIPABOYHYIO
JIUTEpaTypy, COBpeMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTHH.

[Iporpamma obecrieunBaeT JOCTHXKEHHE OOYYAIONIMMHCS CICAYIOIUX JIMYHOCTHBIX,
METaIpeAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB.

TemaTu4eckoe IJIAHUPOBAHHE

§ 1. HarypaubHble uncia u mkauasl (15 yacos)
O0603HaueHue HaTypaTbHBIX YUCET

Ortpe3sok. [Inuna otpeska. TpeyronbHUK.
IInockocts. IIpsamas. Jlyu

[Ikanbel 1 KOOpAUHATHI

Memnb1ie unm Oosplie

§ 2. Cii0xeHMe M BbIYMTAHME HATYPAJIBHBIX YKcesI (22 yaca)
CrnoxeHue HaTypaJIbHBIX YACEN U €r0 CBOMCTBA

Brerunrtanue

YucnoBsle 1 OyKBEHHbIE BBIPAXKEHUS

bykBeHHas 3anuch CBONCTB CIIOKEHUS U BEIYUTAHUS
YpaBHEeHuHe

§ 3. YMHoOkeHUe U 1ejieHHe HATYPAJbHBIX yKces (27 yacoB)
YMHOXEHUE HAaTypaJbHbIX YUCEN U €T0 CBOMCTBA

Jenenue

JleneHue ¢ ocTaTKOM

VYrpoiienne BeIpaXeHun

ITopsimok BBINOJHEHUS AEUCTBUI

Crenenb uncna. KBagpat u ky06 uncia

§ 4. Ilnomagn n 06béMbI (12 yacoB)

Dopmysl

[Tnomans. @opMyna nouaau NpsMOyrojibHUKa
Enuuuiiel nsMepeHus miomaaei

IIpssMOYTOJIBHBIN NTapalIEICIIUIIE]

O06BEMBI. O0BEM TPAMOYTOJIBHOTO MapajuIeIeIuIe/a

§ 5. O0bIKHOBeHHbBIE IPO0H (25 4yacoB)
OKpY>XKHOCTb U KPYT

Jomu. OObIKHOBEHHBIE APOOH
CpaBHeHue apooeit

18




[IpaBunbHBIE M HEMPABWIBHBIC IPOOH

CrnosxeHue ¥ BRIYUTaHHUE JPOOCi ¢ OIMHAKOBBIMY 3HAMCHATEIISIMU
Henenue u npobu

CwMelIaHHbIe Yuciia

CrnoskeHHe U BRIYMTAHHE CMEIIaHHBIX YHCET

§ 6. lecatuunbie 1poou. CiiokeHne U BbIYUTAHUE NeCATUYHBIX Apodeii (15 yacoB)
Jecsatuunas 3anuch APOOHBIX YHCEN

CpaBHeHHE IECITHUUHBIX Ipo0eii

CrnosxeHue ¥ BBIYUTaHUE AECITUYHBIX ApoOeit

[Tpubmmxennsie 3HaueHus yncen. OKpyrieHne Yuces

§ 7. YMHOXkeHHUE U 1e/ieHHe TeCATUYHBIX Apodeii (26 yacoB)
YMHOKEHUE AeCATUYHBIX Ipo0eit

Ha HaTypaJibHbIE YHCIIa

Henenue necaTuuHbIX IpoOel Ha HATypaJbHbIC YHCTIa
YMHOXKEHUE AECATUIHBIX IPOOCH

Jlenenue Ha ECATUYHYIO ApOOb

Cpennee aprupMETHIECKOE

§ 8. UncTpymMeHTHI AJ1s1 BIYMC/IeHU U u3MepeHuii (17 yacos)
MUKpOKaJIbKYJIATOP

IIpoueHTsI

Yrou. [Ipssmoit 1 pa3BepHYTHINA YroJl. YepTEKHBIN TPEYTOJIbHUK
N3mepenue yriios. Tpancnoprup

KpyroBble quarpaMmsl

IHoBTOpenue (16 yacon)
HToroBoe moBTOpeHHE Kypca MaTeMaTHKH 5 Kiiacca

6 KJIacc
IInanupyemMble pe3ybTaThl OCBOECHHS Y4eOHOH MPOrpaMMbl K OKOHYAHUIO 6 KJiacca

B HampaBieHun memanpeomemnoz2o pazeumus:

®  CHOCOOHOCTh HAaxOOUTh HEOOXoauMyr0 UWH(GOPMAIMI0O U TPEICTaBISITH €€ B
pa3nn4HbIX popMmax (MoAesIX);

®  CHOCOOHOCTh IJIAHUPOBaTh W KOHTPOJHPOBATh CBOIO Y4EOHYIO JESTEIbHOCTD,
MIPOTHO3UPOBATH PE3YJIbTATHI;

e crnocoOHOCTh paboTaTh B KOMaHJE, YMEHHE MYOJIMYHO MpPEenbsABISATH CBOHU
o0pa3oBaTesibHbIE PE3YJIbTATHI.

B nanpaBnenuu npeomemmnozo pazeumus.

® CITOCOOHOCTD BBISIBIIATH OTHOIICHHS MEXy BEIMYMHAMH B TIPEIMETHBIX CHTYAIlUSX U B
CUTYAIIUSIX, OMUCAHHBIX B TEKCTaX; MPEICTABIIATh BBIICJICHHBIC OTHOIICHUS B BHUJIC PA3TUIHBIX
Mojiene (3HaKOBBIX, TrpadHUuecKux); pelarh 3aJadydl Ha pa3IUYHbIe OTHOIIEHUS MEXY
BEITUYMHAMU;

® BIQJICHHE aJroOpUTMaMu apU(PMETUYECKUX JEHCTBUI C palMOHAIBHBIMU YHCIAMHU.
YMeHue BBIOIHATH BBIUKUCICHUS, UCIIOJIB3YS IIPAaBUIIA MTOPSAJAKA IEUCTBUM, CBOMCTBA JICUCTBHIA.
YMeHne HaXOAUTh pallMOHATBHBIE CTIOCOOBI BHIYMCIICHHI;

® YMEHUE BBISBISITH M OMKCHIBATH 3aKOHOMEPHOCTH B CTPYKTYPHPOBAaHHBIX OOBEKTaX
(YUCIIOBBIX MOCIEA0BATEILHOCTAX, TEOMETPUUECKHX y30pax U T.IL.);

® yMEHUE H300pakaTh PEIIEHUS MPOCTEHINMX HEPABEHCTB C OJHON TEPEMEHHOM, HX
CHCTEM U COBOKYIMHOCTEH Ha KOOPJAWHATHOM MPSAMOU M OMUCHIBATH MPOMEKYTKA KOOPAUHATHOU
IIPSIMOM C IIOMOLIBIO HEPABEHCTB, UX CUCTEM U COBOKYITHOCTEH;

e yMeHHE U300pakaTh TOUYKHU Ha MJIOCKOCTH IO UX KOOPAMHATAM M HAXOAUTh KOOPAUHATHI
TOYEK HA IUIOCKOCTH; MPEACTABIATh PEIIEHUS CHCTEM M COBOKYITHOCTEH MPOCTEHIINX
HEPaBEHCTB Ha KOOPJMHATHOM MJIOCKOCTH, OMUCHIBATH MPSMbIE apaJIeIbHbIE OCSIM KOOPJMHAT,
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)41 06HaCTI/I, OrpaHUYCHHBIC TAaKWUMH IPAMBIMH, C IIOMOLIIBIKO CHUCTEM U COBOKYHHOCTef/'I
MIPOCTEUIIINX HEPABEHCTB;

¢ YMCHHC pCUIATh JIMHENHEIE YpaBHCHHA C OAHUM HCU3BCCTHBIM, UCIIOJIb30BAThL YPABHCHUA
P PEIICHNUN 3a]1ay;

¢ YMCHUC CTPOUTH OIInCaHUus TCOMCTPHUICCKUX OGBGKTOB, nu KOHCTPYUPOBATH
TCOMETPHUICCKUC O6’beKTLI 110 UX OIIMCAaHHIO, BBINIOJIHATH HpOCTCﬁI.HHG MMOCTPOCHUSA TUPKYJIICM U
JIMHENKOI;

® yMEHHE U3MEPATh TE€OMETPHUYCCKHE BEIMYUHBI Ppa3HbIMU crocobamu  (Tpsimoe
U3MEpeHue, U3MEpeHne C MpeaBapUTebHBIM MpeoOpa3zoBaHueM (UTYPBI, ¢ HUCIOIb30BAHUEM
WHCTPYMEHTOB, BBIYUCIICHHS 110 popMyIam);

® CIIOCOOHOCTh pa3ziuyarh JETEPMUHUPOBAHHBIE U CllyyaillHble COOBITHS, CpPaBHMBATb
BO3MOXHOCTH HACTYIUICHUSA CJIy‘-Iaf/'IHLIX C06LITI/II71 N0 UX Ka4CCTBCHHOMY OIMMCAHUIO. HaXOI[I/ITL
BEPOATHOCTH CIYYaHBIX COOBITUI B MPOCTEUIINX CITydasiX.

TemaTn4yeckoe NJIAHUPOBaHHE

IHoBTOpenue (4 yaca)
[ToBTOpEHME Kypca MaTeMaTUKHU 5 Kjlacca.

§ 1. Jeqtumocts unces (20 yacoB)
[enurenu u KpaTHble

IIpusnaku genumocty Ha 10, Ha 5 1 Ha 2
[Tpusnaku genumocty Ha 9 u Ha 3
[IpocTeie 1 cocTaBHBIE YnCTa
Pa3znoxeHne Ha MpOCTBIE MHOKUTEIIN
HauOosnpmmii o01ui 1eIUTeNb
B3anMHO npocTsle unciia

Hauwmensiiee oO1iee kpaTHoe

§ 2. Co:xeHue U BbIYMTAHHE APo0deii ¢ pa3HbIMH 3HaMeHaTe MU (22 yaca)
OcHOBHOE CBOWCTBO Jpodu

Coxkpaiienue apooei

[TpuBenenue npobeii k 001IEMy 3HAMEHATEIIO

CpaBHeHue, CJI0KE€HUE U BBIYUTAaHKE APOOE ¢ pa3HbIMU 3HaMEHATENIIMU
CrnoxeHue ¥ BBIMUTAHUE CMEIIAHHBIX YUCEIl

§ 3. YMHoOkeHMe U JejieHue 00bIKHOBEHHBIX Apooeii (32 1aca)
YMHOXeHue apodeit

Haxoxxnenue npoGu oT yncna

[TpuMmeHeHue pacrpeeTuTENIbHOIO CBOMCTBA YMHOXKEHUS
B3anmuo obpartHble uncna

Jenenue npoGeit

Haxoxxaenue yncia mo ero 1poou

Jlpo6Hble BeIpakeHUs

§ 4. OTHomenusi u nponopuun (20 yacos)
OTHOLIEHUS

[Tpomopiinu, OCHOBHOE CBOIMCTBO MPOIOPIIUH.

[Tpstmast u oOpaTHas MPOTIOPIIMOHATBHBIC 3aBUCUMOCTH
Macmrab

JliiHA OKPY>KHOCTH | IIIOMAIb KpyTa

[Tap

§ 5. [HosokuTEILHBIE U OTPHIIATEILHBIE YHca (12 yacoB)
Koopaunarsl Ha npsimoit

[IpoTHBOMOJIOKHBIE UKCIIA

Monynb uncia

CpaBHeHuE uncen
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HN3menenue BeIuuug

§ 6. Cno:xenne U BbIYMTAHUE MOJIOKUTEIbHBIX H OTPUIATEIbHBIX Yuces (12 yacoB)
CJ105keHME YHCEN C TOMOIIBI0 KOOPIUHATHON NIPSIMOM

CrioxeHue OTpuIaTeIbHBIX YUCE

CrnosxeHue 4ncen ¢ pa3HbIMU 3HaAKaMH1

Beruutanue

§ 7. YMHOKeHHe U eJIeHHEe MOJI0KUTEIbHbIX H OTPUIATEIbHBIX yuces (13 yacoB)
YMHOXEHNE

Henenue npobeii

PamnmonansHabIC yncia.

CBolicTBa ACHCTBUI C pallMOHAILHBIMUA YHUCIIAMM.

§ 8. Pemienne ypaBuenuii (15 yacos)
PackpriTue cko60k

Koaddumment

[TonoOubIe cnaraemele

Pemienne ypaBHenui

§ 9. Koopaunars! Ha miiockoctu (12 yacoB)
[lepnenauKkynsipHbIC TIPSIMBIE

[TapannenbHble npsMbie

KoopaunatHas niockocTb

Cronbyarbie TuarpaMMel

I'paduku

IHoBTOpenue (13 yacoB)
HrtoroBoe moBTOpEeHNE Kypca 5—6 KJIacCOB

7 kJjacc
Auredpa.

TemaTnuyeckoe NIaHNPOBaAHUE

IToBTOpenune kypca 6 kiaacca (3 4)

Apudmernueckue IeiCTBUS C LIEIbIMU U PallMOHAIBHBIMU YUCIIaMU. Perienre TeKCTOBBIX
3a1a4. YucnoBble BBIpAXKECHMUS.

I'nasa 1. Buipascenus, moscoecmea, ypasnenus (21 uac)

Belpaxxenus

[IpeoOpa3zoBaHue BBIpaKEHHI

YpaBHEHUs C OJHON IIEPEMEHHON

CraTucTu4ecKre XapakKTepUCTHKU

I'naga 2. ®@ynkyuu (10 yacos)
OYHKIUY U UX TpapUKu
Jluneiinast pyHKIMS

I'nasa 3. Cmenens c namypanoubvim nokazamenem (12 uacos)
Crenens U ee CBOMCTBa
OnHOWIEHBI

I'nasa 4. Muozounenwt (17 uacos)
CyMMa 1 pa3HOCTh MHOTOWICHOB
[IpousBeneHne ogHOUIEHA 1 MHOTOUJIEHA
IIpousBeieHrE MHOTOUYJIEHOB

T'nasa 5. @opmynvt cokpawennozo ymuoxncenusn (18 uacos)
KBanpat cymmbl 1 KBapat pa3HOCTH

Pasnocts kBagpaToB. Cymma U pa3HOCTh KyOOB
[TpeoOpa3zoBaHme 1EIBIX BHIPAKCHHUI

I'nasa 6. Cucmemot 1uneitnvix ypasnenuit (12 uacos)

21




JIuneliHble ypaBHEHMS C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI
PeuieHne cucteM JTMHEHHBIX YPAaBHEHUN

Iloemopenue (12 uacos)

Bripaxkenus u ux npeodpazoBanus. @ynkiuu. CTeNeHb C HATYPaIbHBIM MTOKA3aTEIeM.
OnHouneHbl. MHOTOUJIEHBI. @OPMYJIBI COKPAIIEHHOTO YMHOKEHUA. CUCTEMbI TMHEHMHBIX
YpaBHEHUM.

I'eomerpus.

TemaTnuyeckoe NJIaHNPOBaHUE

OcHOBHBIE CBOICTBA MpocTeiimx reomerpuyecknx ¢puryp. (13 uwacos)
HauanbHble NOHATHUS IUIAaHUMETpUU. ['eoMeTpuueckue GUrypsl.

Touka u npsmas.

Otpe3ok, yHa oTpe3ka U e€ cBoictsa. [lomymnockocts. Iomynpsamast.
VYroi, Benu4nHa yria U €€ CBOMCTBA. TpeyroybHUK.

PaBeHCTBO OTPE3KOB, YIVIOB, TPEYTOJIBHUKOB.

[TapajutenpHbIe IpsSMBIE.

Teopemsl U 10Ka3aTeIbCTBA.

AKCHOMBI.

CMexHBbIE U BepTHKAJIbHBIE YIJIbI (8 4acoB).
CMeXHbIE U BEPTUKAJIbHBIE YIJIbI U UX CBOMCTBA.
[lepnienqukynspHsie npsiMble. buccekTprica yria u e€ cBoiicTBa.

IIpu3Haku paBeHcTBa TPeyroJibHUKOB (14 yacoB).
[Tpu3Haku paBeHCTBa TPEYTrOJIbHUKOB. MeanaHbl, OUCCEKTPUCH! M BHICOTHI TPEYrOJIbHHKA.
PaBHOOEIpeHHBIN TPEYTOJIBHUK U €r0 CBOICTBA.

Cymma yriioB TpeyrojbHuka (15 yacos).

[TapannensHple  mpsiMple. OCHOBHOE  CBOWMCTBO  MapajuleNbHbIX — NpsAMBIX.  [IpusHaku

NapaJuIeIbHOCTH MPSIMBIX.
Cymma yriioB TpeyroyibHUKa. BHeIHU yron TpeyrojibHUKa.
[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
Paccrostnue oT TOUKM 10 IpAMON.

PaccTosiHMe MeX 1y napauieIbHbIMU IPSIMBIMU

I'eomeTpuueckue nmocrpoenusi (11 yacos).

OxpyxHocTb. KacaTenbHast K OKpY>KHOCTH U €€ CBOMCTBA.
OKpyYXHOCTb, ONIMCAaHHAsL OKOJIO TPEYroJIbHHKA.

OKpYXHOCTb, BITUCAHHASI B TPEYTOJIBHHUK.

CBOMCTBO CEpEeIMHHOTO MEPIICHANKYIISIPA K OTPE3KY.

OcCHOBHBIE 3371a4l Ha IOCTPOEHUE C MMOMOIIBIO LIUPKYJIS U JIMHEHKH.

O060o06maruiee nopropenue (9 4)

Vbl PaBencTBo TpeyronbHUKoB. PaBHOOEApeHHBIN TpeyronbHUK. [lapannenbHble npsMble.

OKpYXHOCTb.

8 kaacc

Auredpa
TemaTnyeckoe NJIAaHNPOBAHUE

I'nasa 1. Payuonansvnuie opoou (25 uaca)
PanmonansHbIe 1poOM U UX CBOMCTBA
CymMma u pa3HOCTb ApoOeit
[TponsBenenue u yacTHOE apOoOei

I'nasa 2. Keaopammnuwie kopnu (19 uacos)
JlericTBUTEIBbHBIE YHCIIa

Apudmernueckuil KBaApaTHbI KOPEHb
CBoiicTBa apu(PMETHIECKOTO KBAAPATHOTO KOPHS
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[TpumeneHnne CBOMCTB apu(PMETHIECKOTO KBAIPATHOTO KOPHS

I'nasa 3. Keaopammnuwie ypasuenusn (22 uac)
KBanpaTHOe ypaBHEHUE U €r0 KOPHH
JIpoOHble palnoHaIbHbIE YPAaBHEHUS

I'nasa 4. Hepasencmea (20 uacos)
YucnoBble HEPABEHCTBA U UX CBOMCTBA
HepapeHncTtBa ¢ 0JIHOM MEPEMEHHON U UX CHCTEMBI

T'nasea 5. Cmenens c uenvim noxazamenem. Anemenmot cmamucmuxu (11 uacos)
CremneHs C LEIbIM II0Ka3aTelieM U ¢ CBOICTBA
DJIEMEHTHI CTATHCTUKN

Iloemopenue (8 uacos)

I'eomerpus

§ 6. Uernipexyroabuuku (19 yacos)

Ornpenenenne yeTelpéxyronbHuka. [lapamnenorpamm.

CBOICTBO IUaroHajiel napamuieaorpaMmma.

CBOICTBO MPOTUBOJIEKALMX CTOPOH U YIJIOB Napauienorpamma. IIpsmMoyroyibHuK.
Pomo.

KBanmpar.

Teopema Dareca.

Cpenusis nuHus TpeyrojibHUKA. Tpamerus.

[IponopumoHaibHbIE OTPE3KHU.

§ 7. Teopema IIndaropa (14 yacos)

Kocunyc yrna.

Teopema IIudaropa.

Erunerckunii TpeyronsHuk. Ilepnenaukyisap u HakiioHHas1. HepaBeHCTBO TpeyrojbHHKA.
CooTHoIIEHN MEX 1y CTOPOHAMU U YIJIaMU B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

3HaueHUs CUHYCa, KOCUHYCA, TAHT'€HCA U KOTAHI€HCA HEKOTOPBIX YIJIOB.

M3meHenne cuHyca, KOCHHYCa, TAHI'€HCAa U KOTaHT'€HCA ITPY BO3PACTaHUH yTJa.

§ 8. JlekapToBBI KOOPAUHATHI HA MIOCKOCTH (12 yacoB)

Ornpezenenne 1eKapTOBBIX KOOPAUHAT.

Koopaunats! cepeaunbl oTpe3ka. PaccTosHue Mex1y TOUKaMHu.

YpaBHEHHE OKPYKHOCTH.

YpaBHEHUE NIPIMON.

KoopauHnatsl TOUKH nepecedyeHus MpsiMbIX.

PacnonoxeHnune npsMoil OTHOCUTENIBHO CUCTEMBI KOOPAMHAT. YTI0BOH KO3 (ULIUEHT B ypaB-
HEHUH MPSIMOM.

['paduk nuHeiHOM QyHKIIM

Ilepecedyenue npssMon ¢ OKPYKHOCTBIO.

Onpenenenue cUHyca, KOCUHYCa, TAHT€HCA U KOTaHTreHca J1ro6oro yraa ot 0 1o 180°

9. IBuxenne (10 yacos)

[IpeoGpazoBanue puryp.

CaoiicTBa ABUKEHUSI.

CuMMeTpHsi OTHOCUTENBHO TOYKA. CUMMETPHSI OTHOCUTEIBHO PSIMOM.

IToBOpoOT.

[TapannenbHBIN IEPEHOC U €70 CBOMCTBA.

Cyl1iecTBOBaHUE U €IUHCTBEHHOCTD MapajlieIbHOTO nepeHoca. CoHanpaBieHHOCTh
MOJIYIIPSIMBIX.

PaBenctBo duryp.

§10. BekropsI (9 yacos)
AOCo0THAs BEIMYMHA M HAIIPABJICHHUE BEKTOPA.
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PaBeHCTBO BEKTOpPOB

Koopaunatsl BekTopa.

CIo’)keHHe BEKTOPOB.

CrioxxeHue Cuil.

YMHOKeHHEe BEKTOpa Ha 4ncio. PasznoskeHue BeKTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
CxkasnsipHO€ MPOU3BeJIeHNE BEKTOPOB. Pa3inokeHrne BeKTopa Mo KOOPAUHATHBIM OCSIM.

HUTorosoe noBropenue (6 4acos)

9 KkJjacc

Auredpa
TeMaTnuyeckoe MJIAHNPOBAHUE

I'nasa 1. Keaopamuunas ghynkyusn (22 uaca)
OYHKIINH U UX CBOHCTBA

KBagpartHblil TpexuieH

KBanpatuunas ¢pyHkIus u ee rpaduk
Crenennas ¢pyakius. Kopens N-if crenenn

I'nasa 2. Ypaenuenus u nepagencmaea c 00Hoi nepemennoii (14 uacos)
YpaBHEHHUsI C OJHON IIEPEMEHHON
HepapeHnctBa ¢ 0J1HOM epeMeHHON

I'nasa 3. Ypaenenusa u nepagencmea c 08ymsa nepemennvimu (17 uacoes)
YpaBHEHUs C IByMs IEPEMEHHBIMUA U UX CUCTEMBI
HepaBeHcTBa ¢ AByMsI IEPEMEHHBIMU M UX CUCTEMBbI

I'nasa 4. Apugpmemuueckan u zeomempuueckan npozpeccus (15 uacos)
Apudmerndeckas mporpeccus
["'eomeTpudeckast mpoTrpecCust

I'nasa 5. Inemenmovt KomoUHamopuxu u meopuu eepoamunocmeit (13 uacos)
DneMeHTbl KOMOMHATOPUKH
HauanbpHble CBeICHUS M3 TEOPHH BEPOSITHOCTEH

Iloemopenue (21 uac)

I'eomerpus
TeMaTnuyeckoe NIAHKPOBAHUE

1.BekTtopsbl. MeToa koopaunar (10 gac.)

ITonsitue BekTopa. PaBeHcTBO BekTOpoB. CloKE€HHME M BBIYMTAHUE BEKTOPOB. YMHOMKEHHUE
BEKTOpa Ha 4MCII0. PaziokeHne BEKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopaunats! BekTopa.

IIpocreiimne 3agaun B KOOpJAWMHATAaX. YPABHEHUS OKPYKHOCTH U mpsAMoH. IIpumenenue
BEKTOPOB U KOOPJMHAT IIPU PELICHUH 3a1a4

2.COOTHOLIIEHHSI MeKIY CTOPOHAMHM M YIJIaMH TpeyrojbHuka. CKajasipHOoe NMpou3BeieHne
BEKTOPOB (8 yac.)

CuHyc, KOCHHYC M TaHT€HC yIJIa.

Teopembl CHHYCOB 1 KOCUHYCOB.

Pemenne TpeyroibHUKOB.

CxasisipHO€E TPOU3BEICHNE BEKTOPOB U €TI0 IPUMEHEHNE B TEOMETPUUECKUX 3a]auax.

3.IIpaBuiIbHBIE MHOTOYTOJIbHUKH. (12 yac.)

[IpaBunbHBIE MHOTOYTOJIBHUKU. OKPY>KHOCTH, OIIMCaHHAs! OKOJIO TPaBUILHOTO MHOTOYTOJIbHUKA
Y BIIMCAHHAS B HETO.

[TocTpoenue nmpaBUIbLHBIX MHOTOYTOJIbHUKOB.

JnmuHa OKpYy)HOCTH.

ITmomane kpyra.

4. IBuxenns (8 uac.)
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OrobpakeHne mI0cKoCcTH Ha ceOs. [loHnsaTre nBrKeHus.
OceBas u neHTpasbHasg cummeTpuu. [lapamiensHblil nepeHoc.
IToBopoOT.

Hanoxxenns u IBMKCHUS.

5.IToBTOpenue (16 yac.)
[ToBTOpenue, 0600IICHNE U CHCTeMaTH3alMs 3HAHUH, YMEHUI U HABBIKOB 33 KypC FeOMETpUH 7-
9 kiaccos.

MoanvcaHo undpoBol NoANNCHIO:
MYHUUWNANbHOE KA3SEHHOE
OBLLIEOBPA30OBATE/TIbHOE
YYPEXOEHWE "TOBAPKOBCKAA
CPEAHAA OBLLEOBPA3OBATEJIbHAA
LLIKOMA Ne 2"

[NaTa: 2022.04.25 12:26:34 +03'00'
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