TPEBOBAHUA K PE3YJIBTATAM OBYUYEHUA U OCBOEHUIO
COIAEPXKAHUA KYPCA

N3ydyeHne MaTeMaTUKU B OCHOBHOM IIKOJIE 1a€T BO3MOXXHOCTh OOYYAIOIIUMCS JOCTUYD CIIEAYIOIINX
PE3yNbTaTOB PAa3BUTHSL:

B JIUYHOCTHOM HANPABJIEHUH:

1) yMeHHe SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIH B YCTHOW M MHCbMCHHOW peYH, MOHUMATh
CMBICJI TIOCTABJICHHOM 3a/1a4H, BBICTPAUBATH apTyYMEHTAIIHNIO, IIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEDHI,
2) KpUTHYHOCTh MBIIIUICHHSI, YMCHHE pACIO3HABATh JIOTHYSCKH HEKOPPEKTHBIC BBICKA3bIBAHHS,
OTJINYATh THIIOTE3Y OT (PaKTa;

3) mpeacTaBiieHHe 0O MAaTEeMAaTHYECKOW HayKe Kak cdepe 4eoBEeYeCKON JeATeIbHOCTH, 00 dTanax ee
pPa3BHUTHUS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS [IUBUIIA3AIINH;

4) KpeaTUBHOCTh ~ MBIIUICHUS, HWHUIMATHBA, HAXOAYUBOCTh, AKTHBHOCTh MPU  PEHICHUH
MaTEeMaTHYECKHX 3a]1a4;

5) yMeHHe KOHTPOJIMPOBATh TPOIIECC U PE3yJIbTaT yueOHON MaTeMaTHUECKOM JIESITETbHOCTH,

6) CIIOCOOHOCTh K 3MOIMOHAIBLHOMY BOCHPHUSATHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3ajad, PEIICHHIA,
paccykJIeHU;

B MeTanpeIMeTHOM HANPABJIEeHHUN:

1) nepBOHaYaNbHbIE TPEACTABICHUSA 00 HAEAX W O METOJaX MaTeMaTHKH Kak 00 YHHBEpCaIbHOM
SI3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICITHPOBAHUS SBJICHHUIA U TIPOIECCOB;

2) yMEHHE BHICTh MAaTEMAaTHYECKYI0 3a]ady B KOHTEKCTE MPOOJEMHON CHTyallid B JPYrHX
JTUCIUILTAHAX, B OKPYKAIOIICH KU3HU;

3) yMeHHE HaXOAWTh B pPa3IUYHBIX MCTOYHHKAX HH(POpMAIHMIO, HEOOXOAUMYIO ISl PEIICHHUS
MaTeMaTHYECKHUX TIPOOJIEM, U MPEACTABIIAT €€ B IOHITHON (hopMe; TPUHUMATh PEIICHUE B YCIOBHIX
HEMOJHOM U N30BITOYHOM, TOYHON M BEPOSITHOCTHOM HH(OPMALINY;

4) yMeHHEC TOHHUMATh W HCIOJB30BaTh MaTeMaTHUYECKUE CpeICTBA HarsiaHocTd  (rpadukw,
JrarpamMmbl, TaOJIHIIBI, CXEMBI U Jp.) AJIS WILTIOCTPALUU, HHTEPIPETallud, apryMEHTaI1H;

5) yMeHHE BBIABUTATh THIIOTE3bI MPHU PEHICHUH YYeOHBIX 3a7ad W IMOHHMATh HEOOXOIMMOCTH HX
MIPOBEPKU;

6) yMeHHME MPUMEHSATh WHIYKTHBHBIE M JCIYKTHBHBIC CIIOCOOBI PACCyXJICHUH, BHICTh pa3IHYHBIC
CTpaTeruu pelieHus 3a1ay;

7) MOHUMAaHUE CYHTHOCTH aITOPUTMUYECKUX TPEANUCAHUA U YMEHHE JICHCTBOBATh B COOTBETCTBUH C
MPEITIOKEHHBIM aTOPUTMOM;

8) yMeHHE CaMOCTOSITEIbHO CTaBUTh IIEJIM, BBIOMPATh M CO37aBaTh AalTOPUTMBI JUISL PEIICHUS
y4eOHBIX MaTeMaTHYECKUX MPOOIEM;

9) yMeHHEe TUIAHUPOBATh W OCYIIECTBISATH JICATEIHHOCTh, HAMPABICHHYIO Ha pEIICHHWE 3a1ad
UCCIIEIOBATENLCKOTO XapaKTepa;

B MPeIMETHOM HANPABJIEHUM:

1) oBnageHwe 0a30BBIM MOHSATHIHBIM ammapaTOM IO OCHOBHBIM pasfieliaM COJep:KaHUs;
MPEJICTaBICHHE 00 OCHOBHBIX M3YYaeMBIX MOHITHSX (YUCIIO, TeOMETpHUYECKas QUrypa, ypaBHEHHE,
(GYHKIHUS, BEPOSTHOCTh) KaK BaXXHEHIIUX MATeMaTUYECKUX MOJENSAX, MO3BOJISIONIUX OMUCHIBATH U
M3y4aTh peasbHbIC MPOIIECCHI U SBIICHHUS;

2) ymeHue paboTaTh C MaTeMAaTUYECKUM TEKCTOM (aHAaTU3UpOBaTh, WU3BIEKATh HEOOXOIUMYIO
WH(OPMAIIMIO), TOYHO W TPAMOTHO BBIPOKATh CBOM MBICIM B YCTHOW W THCHBMEHHOW pEUYH C
MPUMEHEHHEM MaTeMaTH4YeCKOW TEPMUHOIOTUM U CHMBOJHUKHU, HCIIOJIB30BATh Pa3NUYHBIC S3BIKH
MaTEeMaTHKH, IPOBOJUTH  KJIacCH(UKAIMM, JIOTHYSCKHE  OOOCHOBAaHUS,  JIOKA3aTelbCTBA
MaTEeMaTHYECKUX YTBEPKICHUMN;

3) pa3BHUTHE MPEJACTABICHUN O YHCJE W YHCIOBBIX CHCTEMaX OT HATYPAIbHBIX JIO JCHCTBUTEIHHBIX
YrCell; OBJIaJICHHE HaBBIKAMHU YCTHBIX, TUChbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCIICHHUIA;

4) OBJNaNEeHUE CHMBOJBHBIM SI3BIKOM aiureOphl, TNpUEMaMHU BBITOJHCHUS TOXKJICCTBCHHBIX
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npeoOpa3oBaHUil PallMOHAIBHBIX BBIPAXKEHUH, peIlIeHHs] YpaBHEHUH, CHCTEM ypaBHEHUH, HEPAaBECHCTB
U CHCTEM HEPABEHCTB; YMEHHUE HCIOJIb30BaTh MICK KOOPAMHAT Ha IUIOCKOCTH JJISi MHTEPIPETALMH
YpaBHEHH, HEPABEHCTB, CHCTEM; yMEHHE NPUMEHSTH anreOpandeckue mpeoOpa3oBaHus, ammapar
YPaBHEHMH U HEPABEHCTB I PELIEHUS 3a7a4 U3 Pa3IMYHbIX PAa3AeioB Kypca;

5) oBnageHue cuCTeMON (DYHKIMOHAIBHBIX MOHATUH, (QYHKIMOHAJIBHBIM SI3BIKOM M CHUMBOJHKOW;
YMEHHE HCIOJb30BaTh (YHKIHMOHAIBHO-TpaQUUECKUe MPEACTABICHUS A ONMCAaHUS U aHaau3a
peanbHBIX 3aBUCUMOCTEN;

6) oBJIaZICHNE OCHOBHBIMH CIIOCOOAMM IPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX; HAINYME
MPEJCTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE U O Pa3IMYHBIX CIIOCO0aX MX
U3YYEHHUsI, O BEPOSITHOCTHBIX MOJIEISIX;

7) OBIaJAEHHE TE€OMETPUYECKUM SI3bIKOM, YMEHHUE HCIOJb30BaThb €ro JJIs OINHUCAHUS INPEIMETOB
OKpY’KaloIIEero MUpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN M M300pa3UTENIbHBIX YMEHMH,
npuoOpeTeHNe HaBBIKOB TEOMETPHUECKUX MTOCTPOCHUIA;

8) ycBOEHME CHCTEMATUYECKUX 3HAHUH O IIIOCKUX (PUI'ypax M UX CBOMCTBAX, a TAK)Ke HA HaIJIAIHOM
YPOBHE — O IPOCTEMUIINX TPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHATh CUCTEMAaTUYECKUE 3HAHUSA O
HUX JUIsl pELIEHUs TEOMETPUYECKUX U IPAKTUUECKUX 33]1a4;

9) ymeH#e U3MepAThH JUTMHBI OTPE3KOB, BEJITMUMHBI YIITIOB, UCIIONB30BATh (POPMYIIBI I HAXOXKICHUS
NIEPUMETPOB, IUIOIIAACH U 00bEMOB reOMETPHUUECKUX HUryp;

10) ymeHue UpPUMCHATh W3YYCHHBIC T[OHATHUS, PE3YJIbTaThl, METOABI JJIS PELICHUS 3aj1ad
IIPAKTUYECKOI0 XapaKkTepa U 3ajjad U3 CMEKHBIX JTUCIUILIMH C UCIIOIb30BaHUEM ITPH HEOOXOAUMOCTH
CIIPaBOYHBIX MaTEPUAIIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

|. Ilnannpyemble pe3yabTaThl OCBOCHHS YU4eOHOI0 peaMeTa

BoinyckHuUK HayuuTcs B 5-6 kuaccax (1Js1 MCNOJIL30BAHUS B NMOBCEIHEBHOH KM3HU H
o0ecreyeHusi BO3MOKHOCTH YCIIEITHOTO NMPOJ0JIKeHNsI 00pa30BaHusl HA 0a30BOM YPOBHeE)

e OnepupoBaTh Ha 0a30BOM YypOBHE! MOHATHAMM: MHOKECTBO, DJIEMEHT MHOKECTBa,
MMOJAMHOKECTBO, TPUHAIC)KHOCTH;

® 33/1aBaTh MHO>KECTBA MEPEUNCICHUEM UX DJIEMEHTOB;

® HaxXOJWTh MepeceyeHue, O0beIUHEHNE, TTOJIMHOXKECTBO B IPOCTEUIITUX CUTYAIUSIX.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® pacno3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATUSMHU: HATypallbHOE YHCIO, LEJI0e YHCIIO,
OOBIKHOBEHHAs APOOb, IeCATUYHAS JPOOb, CMEIIaHHOE YHCII0, PAIlMOHAIBHOE YHCIIO;

® HCIOJb30BATh CBOWCTBA YMCEN M MpPaBWIA JEHCTBUM C palMOHAIBHBIMU YHCIAMU TPHU
BBIIOJIHCHUY BBIYMCIICHHIL;

® HCIOJb30BATh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBHINOIHEHUU BBIUUCICHUN U

PCHICHUN HCCJIIOKHBIX 3a1a4,

¢ BBIINOJIHATE OKPYIJICHUC pAllMOHAJIBHBIX YHUCCJII B COOTBETCTBUU C IIPpABUJIAMU;

131ech u manee — pacno3HaBaTh KOHKPETHBIE IIPUMEPHI OOMIUX HOHATHI 110 XapaKTePHEIM HPU3HAKAM, BBIIOIHATE
JIEHCTBUS B COOTBETCTBHU C ONPEACICHAEM M MIPOCTEHIIMMHU CBONCTBAMU MOHATHIA, KOHKPETH3UPOBATh MPHUMEPaMHU
o011Me MOHATHA.
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® CpaBHMBATh pallMOHAJIbHBIC YHCIIA.
B noBcenHeBHOM KU3HM U IPH U3YYEeHUH APYTUX NPeJIMETOB:

® OILICHUBATh PE3YJIbTAThl BHIYUCICHUI PU PELIEHUH ITPAKTUUYECKHUX 33/1a4;

® BBINOJIHATH CPABHEHUE YUCEI B PEAJIbHBIX CUTYaIUsX;

® COCTaBJIATh YMCJIOBBIE BBIPAKEHUS NP PELICHUU NMPAKTHUECKUX 3a/ad U 3a/1a4 U3 JAPYTUx
y4eOHBIX IIPEMETOB.
CraTucTHKA M TeopHusi BePOSITHOCTEH

e [lpexacraBnaTh AaHHBIC B BUAE TaOIHII, IUATPaAMM,

e uuTaTh MH(POPMAIIHIO, IPEACTABICHHYIO B BUJE TAOIHUIIBI, THATPAMMBI.
TexcToBBIC 32241

e PemaTh HECJIOXKHBIE CIOKETHBIC 337a4l Pa3HBIX TUIIOB HA BCE apu(hMETHUECKUE ICHCTBHUS;

® CTPOUTh MOJEIb YCJIOBUSA 334a4yM (B BHUJE TaOJMIIbI, CXEMBbl, pUCYHKA), B KOTOPOH J1aHBI
3HA4YEHUs JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMUYMH, C LI€JIbIO MIOMCKA PEILICHHs 3a/1auH;

® OCYIIECTBIATh CHOCOO MOMCKA pEIICHUs 3a/add, B KOTOPOM pacCyXJIE€HHUE CTPOUTCS OT
yCJIOBHUSA K TpeOOBaHUIO UM OT TpeOOBAHHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PELICHUS 3a7a4u;

® BBIJCIATH 3TAlbl PELICHUS 33/1a4H;

® HHTEPIPETUPOBATh BBIUMCIUTENIBHBIE PE3yJIbTaThl B 3ajlauye, HCCIEOBaTh IOJYyYEHHOE
peleHue 3aauy;

® 3HaTh pa3luyHMe CKOpOCTeil 00beKTa B CTOSUEH BOJIE, MPOTUB TEUEHHS U IO TEUCHHUIO PEKH;

e pelIaTh 337a4M Ha HAXOXKJIEHUE YaCTH YMCIIa U YHUCTIA 110 €T0 YacTH;

e permiaTth 3a7auyl pa3HbIX THIOB (Ha paboTy, HAa MOKYIKH, Ha IBM)KEHHUE), CBA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIACIATH ATH BETUYUHBI U OTHOLIEHUS MEKIy HUMU;

® HAXOWTh MNPOLEHT OT YMWCIA, YUCIO IO MPOLEHTY OT HEr0, HAXOAWUTH IPOLEHTHOE
OTHOIIEHHE JABYX YMCEJ, HAaXOJUTh MPOLIEHTHOE CHUKEHHUE UJIU MPOLIEHTHOE MOBBIILIEHUE BEJINYNHBL;

® pelIaTh HECIIOKHBIE JIOTUYECKHE 3a/1a4l METOI0OM PACCYKIECHUM.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

® BBIIBUIaTh TUIIOTE3bl O BO3MOKHBIX IIPEJENIbHBIX 3HAUYEHUAX MCKOMBIX BEJIMYMH B 33/1a4e
(menatb NPUKUIKY)
Haruasanas reomerpust
I'eomerpuueckue Gpurypsl

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUSAMHU: (QUTYypa, TOYKa, OTPE3OK, MpsMmas, Jyd,

JIOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTOJBbHUK W YETBIPEXYTOJbHUK, NMPSMOYTOJIbHUK W KBaJApar,



OKPY>KHOCTb U KpYT, IPSMOYTOJIbHBIN Mapajuienenumnes, Kyo, map. M300paxars nzydaembie GUrypol
OT PYKH U C TIOMOILBIO JIMHEHKU U IIUPKYIISL.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

® pemlaTh NPAaKTUYECKUE 33/1a4M C IPUMEHEHUEM NPOCTEUIINX CBOUCTB QUTyp.
H3mepenus 1 BbIYUCICHUS

® BBHINOJHATh U3MEPEHUE [UIMH, PACCTOSHUM, BEJIWYUH YIJIOB, C IIOMOIIbI0 MHCTPYMEHTOB
JUI U3MEPEHUH IIMH U YTJIOB;

® BBIUUCIATH IUIOIAU PSIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® BBUKCIATH PACCTOSTHUST HAa MECTHOCTM B  CTAHJApTHBIX CHUTyalusX, IUIOIIAIU
IIPSIMOYT OJIbHUKOB;

® BBINOJHATH NPOCTEHIINE IOCTPOEHUS W HU3MEPEHUsT Ha MECTHOCTH, HEOOXOAMMBIE B
peanbHOM KU3HU.
Hcropusi MaTeMaTUKH

® ONNCHIBATh OTJAEIbHBIC BBIJAIOIIMECS PpE3YyJbTaThl, IIOJYYEHHBIE B XOJ€ pa3BUTHUSA
MaTEeMaTHKU KaK HayKu;

® 3HATh IPUMEPBl MAaTEMATHUYECKUX OTKPBITUM M UX aBTOPOB, B CBA3M C OTEYECTBEHHOH M
BCEMHUPHOM UCTOPUEH.

BhINyCKHHUK MOJYYHUT BO3MOKHOCTH HAaY4YMThCA B 5-6 Kiaccax (s olOecnevyeHUst
BO3MOKHOCTH YCIICIIIHOTO NPOAOJIKeH!sI 00pa3oBaHusi HA 0230BOM U yIJIy0JICHHOM YPOBHSIX)
DJIeMeHThbI TeOPUH MHOKECTB 1 MATEeMaTHYeCKOI JIOTUKH

e OmnepupoBaTh’ MOHATHUSAMH: MHOJKECTBO, XapAaKTEPHCTHKM MHOMECTBA, JJIEMEHT
MHO’K€CTBA, IyCTOE, KOHEYHOE 1 OECKOHEUHOE MHOXKECTBO, [IOJJMHOKECTBO, IPUHA/ITIC)KHOCTD,

e  OMNpenensiTh NPUHAAIEKHOCTh 3JEMEHTa MHOMECTBY, OOBEJIMHEHHIO U TIEpPECEUCHMIO
MHO>KECTB; 3a/1aBaTh MHOKECTBO C TOMOUIbIO IEPEUNCIICHUS JIEMEHTOB, CJIOBECHOI'O ONHCAHUS.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

® DACIIO3HABATH JOIMYECKH HEKOPPEKTHBIE BHICKA3BbIBAHNUS;

® CTPOUTH LIETIOYKH YMO3AKIIIOUEHUI Ha OCHOBE MCIIOJIb30BaHUs IPABUII JIOTHKH.
Yucaa

e  OmnepupoBaTh NOHATHUSAMHU: HATypaJIbHOE YHUCIIO, MHOKECTBO HATYypaJbHBIX YHUCEN, LIETIOE

YHCJI0, MHOXXCCTBO ICJIBIX YUCCII, OOBIKHOBEHHAS I[p06b, JACCATUYHAaA ,Z[p06b, CMCIIaHHOC YHCIJIO,

2 3)_IGCL " fajie€ — 3HaTh OIPEACIICHUEC NOHATHUSA, YMETb MNOACHATDH €r0 CMbBICII, YMCTb UCIIOJIb30BATh INOHATUC U €TI0
CBOIiCTBa Ipu NpoOBEACHUN paccymueﬂnﬁ, J0Ka3aTeJbCTB, pCIICHUUA 3a/1a4.

4



palMOHAIBHOE YHUCJIO, MHOXECTBO pAalMOHAJIBHBIX YHUCEJN, TeOMETpUUYECKas HHTEpIpeTanus
HaTypaJbHbIX, LIEJIbIX, PAIlMOHAIbHBIX;

®  TIOHMMAaTh U OOBSCHATH CMBICI MO3UITMOHHOM 3aITMCH HATYPaIbHOTO YHCIIA;

®  BBINOJHATh BBIYMCICHUSA, B TOM YHUCJIE C MCIOJIb30BAaHUEM IPUEMOB PAMOHAIBHBIX
BBIYHCIICHHH, 000CHOBBIBATH AJITOPUTMBI BHITIOJTHEHHUSI ICHCTBUH;

®  HCMOJIb30BaTh IPU3HAKU IEIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymmMBbI 1 IpOU3BEICHUS
YKCell TIPU BHITIOJTHEHUH BBIYHCICHUH M PEIICHUH 3a71a4, 000CHOBBIBATH MPU3HAKH JICTUMOCTH;

®  BBINOJHITH OKPYTJICHHE PALIMOHAIBHBIX YUCEII C 3aJJaHHONM TOYHOCTHIO;

®  YIOPSJA0YMBATH YMCIIA, 3alIMCAHHBIC B BUJIC OOBIKHOBCHHBIX U JACCATHYHBIX APOOCH;

e Haxoauts HOJl n HOK 4ucen u ucronb30BaTh UX NpU PELICHUU 3a/1ay;.

®  OIIEpUPOBATH MOHATUEM MOIYJb YUCIA, TEOMETPUYECKAS] HHTEPIIPETALINS MOAYJISA YHCIIA.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  TIPUMEHSATH IpaBUia NMPUOIMKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U
pelIeHUN 3a/1a4 IPYTruX y4eOHBIX MPEAMETOB;

®  BBINOJHATh CPABHEHUE PE3YJbTATOB BBIYMCICHUN MPH PEIICHUU MPAKTUYECKHUX 3aj]ay, B
TOM YHCJI€ IPUOJIMIKEHHBIX BBIUMCIICHUH;

® COCTaBJIITH YWCIIOBBIE BBIPAXKEHUS W OIEHUBATh UX 3HAYEHUA I[P PEIICHUU
MPAKTUYECKUX 33/1a4 U 33J1a4 U3 JPYrUX Y4eOHBIX MPEIMETOB
YpaBHeHUs 1 HEPABEHCTBA

e OmnepupoBaTh MNOHATHSAMHU: PABEHCTBO, YKCIOBOE pPABEHCTBO, YpPAaBHEHHE, KOPEHb
YpaBHEHUS, PEILICHUE YPABHEHUS, YUCIOBOE HEPABEHCTRO.
CTaTuCTHKA M TeOpHs BEPOSTHOCTE

e OmnepupoBarh TMOHATUSIMH: CTOJOYATHIE W KPYTOBBIE JMArpaMMbl, TaOJUIbI JTaHHBIX,
cpenHee apupMeTHIecKoe,

®  U3BJIEKATh, HH(GOPMAIIUIO, TPEICTABICHHYIO B Ta0MUIIaX, HA IUarpaMmax;

®  COCTaBJATH TAONHUIIbI, CTPOUTH AMArPAMMbI HA OCHOBE JaHHBIX.
B noBceHeBHOI KU3HM U NIPH M3YYEeHHUH APYTIUX NPeIMETOB:

®  U3BJIEKATh, UHTEPIPETHUPOBATH U MPEOOPa30BBIBATh MH(POPMAIIMIO, TPEACTABICHHYIO B
TabIuIax ¥ Ha JuarpamMmax, OTPa)Karollyl0 CBONCTBA M XapaKTEPUCTUKU PEATbHBIX MPOILECCOB H
SIBIICHHUH.
TekcToBbIE 3aa49H

e PemaTh mpocTbie W CIOXKHBIE 3a/lauyd Pa3HbIX THUIOB, a TAKXKE 3a/layd MOBBIILICHHOU

TPYIHOCTH;



®  UCIHOJIb30BaTh pa3HbIe€ KpATKHE 3alMCH KaK MOJIEIM TEKCTOB CJOXKHBIX 3aJad s
MMOCTPOEHHUS IOMCKOBOW CXEMBI U PEIICHUS 33]1a4;

® 3HATHh M MPUMEHATH 00a crocoba MoKcKa penieHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U OT
YCIIOBUS K TPEOOBAHUIO);

®  MOJCIUPOBATH PACCYKIICHUS MIPH IMOUCKE PEUICHHUS 3a/1a4 C MIOMOIIBIO Tpad-CXeMBbI;

e  BBIICIATH ATAIIbI PELICHUS 3a/1a4U U COJIepKaHUE KaX0ro 3Tara;

®  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3YJbTATHl B 3aJaue, MCCIEI0BATh MOJYYEHHOE
peuieHue 3a1a4u;

®  aHaNM3UPOBATH BCEBO3MOXKHBIE CHUTYAIIMH B3aMMHOTO PACIIONIOXKCHHS JBYX OOBEKTOB U
M3MEHEHHUE HMX XapaKTEePUCTUK IMPU COBMECTHOM MABMXKEHHUU (CKOPOCTb, BpPEMsl, PACCTOSHUE) IPH
pelieHuu 3ajJad Ha JABUKEHUE JBYX OOBEKTOB KaK B OJIHOM, TaKk M B IPOTHUBOIIOJIOKHBIX
HaIpaBJICHUSAX;

®  JCCIIEeIOBAaTh BCEBO3MOJKHBIE CUTYyallMM IIPU PEIICHHM 3aJad Ha JBUKEHUE IO PEKE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aYU «HA YACTUY,

e pemarh U 000OCHOBBIBATH CBOE pEIICHUE 3a/1a4 (BBIACIATH MATEMATHUECKYI0 OCHOBY) Ha
HaxO0’KJICHWE YaCTH YMCIIa U YHUCIIA TI0 €r0 YaCTU Ha OCHOBE KOHKPETHOT'O CMBICIIA IpO0H;

® OCO3HaBaTh U OOBACHATH HICHTHUYHOCTb 3aJau Pa3HbIX THUIIOB, CBS3BIBAIOLINX TpU
BEJIMYUHBI (Ha paboTy, HA MOKYIKHU, HA ABUKEHUE); BBIICIATH STU BEIUYUHBI U OTHOIICHHS MEXIY
HUMHU, IPUMEHSTH X TIPU PEIICHUU 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4l YKa3aHHBIX THUIIOB.
B noBceHeBHOM KU3HU U NIPH U3YyYEHHUH JAPYTUX NPeIMETOB:

®  BBUICIATH IPH PEIICHUH 33]la4 XapaKTEPUCTHUKU PacCMAaTPUBAEMON B 3ajJa4e CUTYaIlHH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPHIX a0CTParupoBAIKCH), KOHCTPYUPOBATH HOBBIE CUTYaIlUH C
YYETOM OSTHUX XapaKTEPUCTHUK, B YACTHOCTH, MPH PEIICHUWU 3aJa4 HAa KOHIICHTPAIMHM, YYUTHIBATH
IJIOTHOCTh BEILIECTBA;

e pemarh U KOHCTPYHMPOBATH 3aJlaydl Ha OCHOBE PACCMOTPEHHUS PEAIbHBIX CUTYyallUi, B
KOTOPBIX HE TpeOyeTCs TOYHBIN BBHIUMCIUTEIbHBIA PE3yIbTAaT;

e  pelaTh 33/1a4M Ha JBUKEHUE MO PEKE, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA.
Haruasanas reomerpust
I'eomerpuuyeckue Gpurypsl

e l3BiekaTh, MHTEPHPETUPOBATHL W TPEOOPa30BBIBATh MH(POPMAIIUIO O TEOMETPUUYECKHUX
¢burypax, mpeJCTaBICHHYIO Ha YepTexax;

e  u300paxxarh u3ydaeMbie GUTYPHI OT PYKH B C IOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

I/I:;Mepemm U BBIYUCJICHUSA



e  BBINOJHATH U3MEPEHUE JJINH, PACCTOSIHUNA, BEIUYHH YTJIOB, C IMOMOIIBIO HHCTPYMEHTOB
JUIL U3MEPEHUH UTUH U YTJIOB;

® BBIUMCIAATH IUIOMIAJM  HPSIMOYTOJIBHUKOB, KBaJgpaTOB, OOBEMBI IMPSMOYTOJBHBIX
napaJiesIenune/10B, KyOoB.
B noBcegHeBHOIi ;KM3HM M PU U3YYeHHH APYTHX NPeEAMETOB:

®  BBIYMCIIATH PACCTOSHHS HA MECTHOCTH B CTAaHIAPTHBIX CHTYAIHMSIX, IUIOIIAN YIaCTKOB
IPSIMOYTOJIBHOM (pOpMBI, 00BEMBI KOMHAT;

J BBITIOJIHSTH MPOCTEUIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B pPEaIbHOM KHU3HU;

®  OIICHMBATH Pa3MEPhI PEATbHBIX 00BEKTOB OKPYKAIOIIETO MHpA.
HcTopus MaTeMaTHKH

o XapakTepu30BaTh BKJIAJ BBINAIOIIMXCS MAaTEMAaTHKOB B pa3BUTHE

MaTE€MaTUKU U MHBIX HAYYHBIX 00JIaCTEH.

BeinyckHUK HayuuTcss B 7-9 kiaccax (isl MCIOJIb30BAHHMS B IOBCEJIHEBHOH KM3HH H
o0ecreyeHusi BO3MOKHOCTH YCIIEITHOTO MPOJ0JIKeHNsI 00pa30BaHusl HA 0a30BOM YPOBHeE)
DJIeMEeHTbI TEOPUHM MHOKECTB H MATEMATHYECKOI JIOTHKH

e OmnepupoBarb Ha 0a30BOM ypOBHe3 MOHATUSIMM: MHOXKECTBO, JJIEMEHT MHOKECTBA,
IIOAMHOXECTBO, HpI/IHaIIJIC)KHOCTI);

®  33j1aBaTh MHOKECTBA MEPEUYUCICHUEM UX JIEMEHTOB;

® HAXOJIWTh MepeceueHne, 00beTMHEHHE, TOJIMHOXKECTBO B MPOCTEUIITNX CUTYAIIHSIX;

e omnepupoBarh Ha 0a30BOM YPOBHE TOHSITHSMHU: OIpeAesieHne, aKCHMOMa, Teopema,
JI0Ka3aTeJIbCTBO;

® IIPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKACHUS CBOUX BBICKAa3bIBAHUM.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® CMONB30BaTh Trpaduueckoe TMPeACTaBICHUE MHOXKECTB [UIsl OMUCAHHUS PpPealbHbBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB.
Yucaa

e OmepupoBaTh Ha 0a30BOM YypOBHE TMOHATHUSMHU: HATYpaJbHOE YHWCIO, IEI0e YHCIIO,
OOBIKHOBEHHAst  Jpo0b, JAecATHYHas JpoOb, CMelIaHHas JApoOb, palMOHANBLHOE  YHCIIO,

apu(MeTHYECKUI KBaIpaTHBIA KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJ U MPABUJIA JEHUCTBUN ITPHU BBIIIOJHEHNN BBIYMCIICHHUI;

331eck u manee — pacno3HaBaTh KOHKPETHBIE IIPUMEPHI OOIIMX HOHATHH [0 XapaKTEPHBIM PH3HAKAM, BBIIOIHATH
JIEHCTBUS B COOTBETCTBHU C ONPEACICHAEM M MPOCTCHUIIIMMHU CBOMCTBAMHU MOHSTHIA, KOHKPETH3HPOBATH IIPUMEPAMHU
o011Me MOHATHA.
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®  UCHOJIb30BaTh MPHU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUN BBIYUCICHUN U
pelIeHUU HECIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C MIPABUIIAMH;

®  OIICHUBATh 3HAUYCHUE KBAJPATHOTO KOPHSA U3 MOJOKUTEIBHOTO I[EJI0r0 YHCa;

®  pACMO3HABaTh PalMOHAIBHBIE U UPPALIMOHAIBHBIC YUCIIA;

®  CpaBHUBATh YHUCIA.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

®  OLICHUBATh PE3YJIbTATHI BBIYMCICHUN IIPU PEIICHUH MPAKTUYECKUX 3a]a4;

®  BBINOJIHATh CPABHEHHUE YMCET B PEAIbHBIX CUTYaLHsIX;

®  COCTaBJIATh YHUCIIOBBIE BBIPAKEHUS IPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYyTUx
y4eOHBIX IPEMETOB.
ToxkaecTBeHHbIE MPe0OPa30BAHUA

e BrInonHATH HECIOXKHBIE TMpeoOpa3oBaHUsl sl BBIUMCICHUS 3HAYCHUH YHCIOBBIX
BBIPAXXEHUI, COAEPIKALUX CTENIEHU C HATypalbHbIM I10KA3aTEIEM, CTENEHH C LIEJIBIM OTPULIATEIbHBIM
MOKa3aTeNeM;

®  BBHINOJHATH HECIOXKHBIE MPEOOpa3oBaHUsl LEIBIX BBIPAKEHUH: pPacCKphIBaTh CKOOKH,
MIPUBOJIUTH MOJOOHBIE CIaracMbIe;

®  HCIOJNB30BaTh (HDOPMYINIBI COKPAIIEHHOTO YMHOXEHUS (KBaJpaT CyMMBI, KBaJapaT
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIIPOIICHUS BEIYUCICHUN 3HAUCHHUI BBIPAKEHU;

®  BHINOJHATH HECIIOKHBIEC MPE0Opa30BaHUs APOOHO-TMHEUHBIX BBIPAXKEHUN U BHIPAKECHHH C
KBaJPaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® [IOHMMAaTh CMBICII 3aIIUCH YKCIIA B CTAHJAPTHOM BHJIE;

e  omepupoBaTh HAa OA30BOM YPOBHE MOHATHEM «CTAHJIAPTHAS 3aMKICh YHUCIIA.
YpaBHeHuUs1 1 HEpaBeHCTBA

e OmepupoBaTh Ha 0a30BOM YpOBHE TOHSATHUSMHU: DPABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHE, KOpPEHb YypaBHEHHs, peEIICHUE YpPaBHEHHS, YHCIOBOE HEPABEHCTBO, HEPABEHCTRBO,
pelieHne HEPABEHCTBA;

®  TIPOBEPATH CIPABEATUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

®  pelaTh JUHEHHbIE HEPABEHCTBA U HECIOXKHBIE HEPABEHCTBA, CBOJSAIINECS K JIMHEHHBIM;

®  pemaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YpaBHEHUH, HEPABEHCTB;

®  TIPOBEPATH, ABJSICTCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEpPaBEHCTBA);

e  pemiaTh KBaJpaTHBIC ypaBHEHUS MO POpMyIie KOPHEH KBAJPATHOTO YpaBHEHNS,

L4 I/1306pa)i(aTB peuICHrd HCPABCHCTB U UX CUCTCM Ha YHCIO0BOM HpHMOﬁ.
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B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

® COCTaBJIATb M pELIaTh JUHEHHBIE ypaBHEHUS INpPU PELICHUM 337ad, BO3HUKAIOIIUX B
APYruX y4yeOHBIX MpeaMeTax.

DOyHKIUN

e HaxoauTs 3HaueHue (PyHKIMU 1O 33JJaHHOMY 3HAUEHHUIO apI'yMEHTa;

® HAaxoAUTh 3HAYEHHWE apryMeHTa IO 3aJaHHOMY 3HAueHHIO0 (YHKIMHU B HECIOXKHBIX
CUTYalUsX;

e ompenensiaTh IMOJOXKEHHE TOYKM II0 €€ KOOpAMHATaM, KOOPAMHATBI TOYKM IO €€
IIOJIOKEHUIO HAa KOOPJUHATHON IIOCKOCTH;

e 110 rpaduKy HaXxoAUTh 00JACTh ONpEAETCHMS, MHOXKECTBO 3HAYEHMH, HYIM (YHKLHUH,
IIPOMEKYTKH 3HAKOMOCTOSHCTBA, NPOMEXYTKM BO3pacTaHUs M YyObIBaHMsA, HauOojbllee U
HauMEHblIIee 3HaYeHUsl PYHKLUY;

®  CTpoWTH rpaduK JMHEHHON PyHKIHIH;

®  [IPOBEPATH, SBIAETCS JM JaHHbBIA rpapuk rpaduxkom 3amaHHONW (QYHKUUU (JIMHEHHOH,
KBaJIpaTUYHOM, 0OpaTHON NPONOPLUOHATIBHOCTH);

e ompenensaTh NPUONMKEHHbIE 3HAYEHHUsS KOOPAMHAT TOYKHM IE€pecedYeHus TIpauKoB
byHKIUi;

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMH: TOCIIEIOBATEIHLHOCTD, apu(METHUECKas
nporpeccusi, reoMeTpudeckas Iporpeccus;

e pemath 3aJaud  Ha [OPOrPECCMH, B KOTOPbIX OTBET MOXKET OBITh MOJIy4eH
HEMOCPECTBEHHBIM MOJICUeTOM 0e3 MpuMeHeHUs! (hopMyi.

B noBceaHeBHO KU3HM ¥ NIPM U3YYEHHH APYTUX NPeAMETOB:

®  1CIOJIb30BaTh IpaUKU peajbHBIX MPOIECCOB M 3aBUCUMOCTEH s ONpeAeneHus HX
CBOMCTB (HanOoJbIINE M HAUMEHbIINE 3HAYEHUS, IPOMEXYTKH BO3pacTaHUsl U yObIBaHUs, 001acTu
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX 3HAUEHUH U T.I1.);

®  UCMOJb30BaTh CBOWCTBA JTMHEHHON (PYHKIIMM U ee TpadUK MpH pelIeHur 3a/1au U3 Ipyrux
y4eOHBIX IPEAMETOB.

CraTnCcTHKA M TEOpHs BEPOSAITHOCTEH

e lIMeTh mpencTaBiI€HHE O CTATUCTUYECKUX XapaKTEPUCTHKAaX, BEPOATHOCTH CIy4ailHOro
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pemath OpocTeiiine KOMOWHATOPHBIE 3aJaud METOIOM MpPSIMOIO0 M OPraHU30BAaHHOTO
nepebopa;

®  [pEACTaBIATH AAHHBIE B BUJE TAaOIUL, UarpaMM, rpaduKoB;

e  yyTaTh MH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMbl, rpaduka;
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®  ONpeleNsITh OCHOBHBIC CTATUCTUYECKUE XapPAKTEPUCTUKN YHCIOBBIX HAOOPOB;

®  OICHUBATH BEPOSTHOCTH COOBITHS B MPOCTEUIITNX CITYJasiX;

®  UMETh IIPEACTABJICHHUE O POJIU 3aKOHA OOJIBIIIUX YHCEJT B MACCOBBIX SIBJICHUSX.
B noBce1HeBHOI JKU3HU U IPH U3YYeHUH JAPYTUX MPeIMeTOB:

®  OIICHMBATH KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;

®  UMETh IPEACTABJICHHUE O POJIU MPAKTUYECKH IOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHI;

® CpaBHUBAaTb OCHOBHBIE CTAaTUCTUYECKHE XapPaKTCPUCTHUKH, TIOJYYCHHBIE B TIpoOIlecce
pelieHust TPUKIAAHON 3a/1a4d, U3YUCHUS PEAIbHOTO SIBJICHMUS,

®  OIICHMBATH BEPOSTHOCTH PEATbHBIX COOBITUI U SBJICHUN B HECIIOKHBIX CUTYaIIHSX.
TekcToBBIC 3aa4H

e PemaTh HECIOXHBIC CHOKETHBIC 3aJladyd pPa3HbIX THUIIOB Ha BCE apH(PMETHUYECKUE
JIEHCTBHUS,

®  CTPOUTH MOJIENb YCIOBUS 3a7a4yu (B BUJE TAaOJIUIIbI, CXEMbI, PUCYHKA WIH ypaBHEHUS), B
KOTOpPOI JaHbl 3HAYEHHs JIBYX W3 TPEX B3aMMOCBS3aHHBIX BEIUYMH, C ILIENBI0 MOHMCKA PEIICHUS
3a7a4H;

®  OCYHIIECTBJIATH CHOCOO IMOMCKA PEIICHUs 33a/1a4d, B KOTOPOM PACCYKICHHE CTPOUTCS OT
yCIOBUS K TPeOOBAHUIO HIIK OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJISATH IUIAH PEUICHUS 3a]1a4H;

®  BBUICIATH ATAIlbI PEIICHUS 3a/1a4H;

®  UHTEPHPETUPOBATH BBIUMCIUTENBHBIE PE3YJbTAaThl B 3aJade, MCCIEI0BATh MOJYYEHHOE
pelieHue 3a1a4u;

e 3HATh pazNUyHMe CKOpocTed 00BEeKTa B CTOsiUEH BOJE, MPOTHUB TEUEHUS U MO TEUEHUIO
peku;

e  pelaTh 33/1a4M Ha HAXOXKJEHNE YaCTH YMCIIa ¥ YHCIia 10 €Tr0 YacTu;

e pemiarh 3a7aud pa3HbIX TUIMOB (Ha pabOTy, HA MOKYIKH, HA JIBYKEHUE), CBSI3BIBAIOIINX
TP BEJTUYHUHBI, BBIJCIATH 3TU BEIMUYMHBI U OTHOILICHUS MEX]1y HUMU;

®  HAxXOJIUTh MPOLEHT OT YWCIA, YUCIO MO MPOLEHTY OT HEro, HAXOAWTh MPOIEHTHOE
CHUKEHUE WM MPOLEHTHOE MOBBIIIEHUE BETUYHHBL;

®  pemaTh HECJOXKHBIE JIOTHISCKUE 33/1a4i METOJIOM PACCYKICHUH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBIBUTATh TMIOTE3BI O BO3MOXKHBIX MPEICIbHBIX 3HAUYEHUAX NCKOMBIX B 33/1a4€ BEJIMYUH
(nenaTh NPUKUIKY).
I'eomeTpnuyeckue Gpurypsl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH '€OMETPHUUECKUX (UTYD;
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®  u3BIEKaTh MH(OPMAIMIO O TEOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTexax B
SIBHOM BU/IE;

®  [PUMEHSTH JUIA PELICHHUS 33/1a4 FeOMETpUIecKre (PaKThl, €CIU YCIOBUS MX MPUMEHEHUS
3aJjaHbl B IBHOH (opme;

e pemarth 3aJayd Ha HAXO0XJIEHHWE TI€OMETPUUYECKHMX BEIMYMH [0 o0pasnaMm Wiu
JITOpUTMaM.
B noBceaHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

®  UCNOJb30BaTh CBOICTBa TreoMeTpUYECKMX (Uryp A peleHus THUIOBBIX 3ajad,
BO3HUKAIOIIMUX B CUTYAIUSX IOBCEAHEBHOM KU3HU, 3a]]a4 IPAKTUYECKOTO COEPKAHMSL.
OTHomeHust

e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHATHSMU: PaBEHCTBO (UTyp, paBHbIE (QUTYpBHI,
PaBEHCTBO TPEYrOJIbHUKOB, NapaIeNIbHOCTh MPSIMBIX, NEPIEHAUKYISIPHOCTh MPSAMBIX, YIIIbl MEXIY
HPSIMBIMU, IEPIIEHAUKYJISP, HAKJIOHHAS, TPOEKIIUS.
B noBceHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

®  UCMOJb30BAaTh OTHOLICHUS JUIS PELICHUs MPOCTEHIINX 3a]jau, BOZHUKAIOUIMX B pealbHOMN
AKU3HU.
N3mepenus M BLIYUCIECHHUA

e  BhIMonHATE U3MEpEeHUe JUIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IIOMOUIbIO MHCTPYMEHTOB
JUI U3MEPEHUI JUIMH U YTJIOB;

e [puUMEHATh (OpMyJIbl TepUMeTpa, IUIOMAAM U 00beMa, IUIOMAAM IOBEPXHOCTH
OTJEJIbHBIX MHOTOI'PAaHHUKOB IPU BBIUUCIICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIOBUH;

e npumeHsATh Teopemy [ludaropa, 6a3oBble TPUTOHOMETPUYECKHUE COOTHOILIEHUS IS
BBIUHCJICHUS IUINH, PACCTOSIHUH, IJIOMAAEH B IPOCTENIINX CIIydasix.
B noBcexHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

®  BBIYHCIATH pACCTOSHHUS Ha MECTHOCTM B CTaHJAPTHBIX CHUTyalusX, IUIOLIaJd B
MPOCTEHIINX CIIydasix, IPUMEHSATh GOPMYJIbl B IPOCTEHIIINX CUTYAI[USX B IOBCEAHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e M300paxxaTh TUIOBBIE IIOCKHE (GUTYphl U (GUIYphl B IMPOCTPAHCTBE OT PYKU U C
MTOMOIIbI0 HHCTPYMEHTOB.
B noBcenHeBHOM KU3HM M IPH W3YYCHHH APYTUX NPeIMETOB:

®  BBINOJIHATH MPOCTEHIIINE TOCTPOSCHUS HA MECTHOCTH, HEOOXOAUMBIE B PEANbHOM KU3HHU.
I'eomeTpuueckune npeodpazoBaHus

e  Ctpouth QpUrypy, CHMMETPHUHYIO TaHHOU (PUType OTHOCUTEIHHO OCH U TOUKH.

B noBceHeBHOI KU3HM U IPH U3YYEHHUH JAPYTUX NPeIMETOB:
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®  pacro3HaBaTh ABIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOP, CYMMa BEKTOPOB, IPOM3BEACHUE
BEKTOpAa Ha YHUCJIO, KOOPJAMHATHI Ha INIOCKOCTH;

e  ompenensaTh NPUOIMKEHHO KOOPAMHATHI TOYKH MO €€ M300paKeHHIO Ha KOOPAMHATHOMN
IIJIOCKOCTH.
B noBcexHeBHOM KU3HM M TIPM M3YYEHHH APYTUX NPeIMETOB:

®  JCHOJIB30BaTh BEKTOPBI IS PELICHUs] MPOCTEHIIMX 3aJad Ha OMNpENEICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JBUKECHUS.
Hcropus MaTeMaTuKH

e OmnuceiBaTh OTHENbHBIE BBIIAIOIIMECS PE3YNbTAaThl, IOJIYYEHHbIE B XOAE pPAa3BUTUS
MaTE€MaTHUKHU KaK HayKH;

® 3HATh NPUMEPbl MATEMATUUYECKUX OTKPBITHI M UX aBTOPOB, B CBSI3M C OTEYECTBEHHOU U
BCEMUPHOW UCTOPHUEH;

e [IOHMMAaTh POJb MAaTEMATUKH B pa3BuTuu Poccuu.
MeToanl MaTEMATHKH

e Brpibupare NOAXOASIIMKA M3YYEHHBIM METOJ [UIsl pPELIEHUS H3YYCHHBIX THUIIOB
MaTeMaTUYECKUX 3a/1a4;

e [IpuBoauTh mNpUMEpPHl  MAaTEMATHYECKMX  3aKOHOMEPHOCTEH B OKpYXKarollen

JIECTBUTEIILHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

BhInyCKHUK TMOJYYMT BO3MOKHOCTH HAYYHUThCsi B 7-9 KJjaccax Ajsi oOecnevyeHUs
BO3MOKHOCTH YCHEIIHOT0 NPO0JIKeHUs 00pa3oBaHusi HA 0230BOM U YIJIy0JI€HHOM YPOBHAX
DJIeMEeHTbI TEOPUH MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

e OmepupoBaTh’  TOHATHAMH:  ONpENeTeHHE, TEOpeMa, aKCHOMa, MHOXKECTBO,
XapaKTePUCTHKU MHOXXECTBA, SJIEMEHT MHOKECTBA, MyCTOe, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
IMOAMHOXKECTBO, MPUHAAJICIKHOCTD, BKIIFOUCHUC, PABECHCTBO MHOXKCCTB;

e  U300pakaTh MHOXKECTBA W OTHOIIIEHHWE MHOECTB C TIOMOIILI0 KPYroB Djepa;

e  OmpeneNnsaTh TPHHAMICKHOCTh JJIEMEHTAa MHOXECTBY, OOBEAMHEHUIO U TEPECEUCHHIO
MHOECTB;

L4 3aaBaTb MHOXXECTBO C ITOMOIIBIO MEPCUUCTICHUSA JTIEMECHTOB, CJIOBECHOI'O OIMMCAHU A,

4 3)_IGCL " fajie€ — 3HaTh OIPEACIICHUEC NOHATHUSA, YMETb MNOACHATDH €r0 CMbBICII, YMCTb UCIIOJIb30BATh INOHATUC U €TI0
CBOIiCTBa Ipu NpoOBEACHUN paccymueﬂnﬁ, J0Ka3aTeJbCTB, pCIICHUUA 3a/1a4.
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e  ONEepUpOBaTh MOHATHSIMHU: BBICKA3bIBAHHE, HUCTUHHOCTh M JIOKHOCTH BBICKA3bIBAHUS,
OTpHUIIAHUE BBICKA3bIBAHUM, OTEpalliy HaJ BbICKA3bIBAHUSIMU: U, UJIU, HE, YCJIOBHBIC BHICKA3bIBAHUS
(MMIUTMKALKN);

®  CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BbICKA3bIBAHUM.

B noBceHeBHOI KU3HM U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

®  CTPOUTH LIEMOYKH YMO3AKIIOUCHUI HA OCHOBE UCIOJb30BAaHMS TTPABUII JIOTUKY;

®  HCIIOJIB30BaTh MHOXECTBA, OTIEPAllMU C MHOXKECTBAMH, X rpaduueckoe NmpeaCTaBICHHE
JUTSI OTIMCAHMS PEATTbHBIX MPOIIECCOB U SIBJICHUH.

Yucaa

e OmnepupoBaTh MOHATHAMHU: MHOKECTBO HATYpaJIbHBIX YHCEN, MHOXECTBO IICJIBIX YHCEN,
MHOKECTBO paIlMOHAJIBbHBIX YHUCEJ, HPpPAlMOHAIBLHOE 4YHCJIO, KBaJpaTHbIH KOpPEHb, MHOMKECTBO
JNEUCTBUTENBHBIX YHCEJ, T€OMETPUYECKas HHTEpIIpeTalus HATypaJbHbBIX, LEJbIX, PAallMOHAJIbHBIX,
JICHCTBUTEIIBHBIX YUCEIT;

®  TIOHMMAaTh U OOBSACHATH CMBICH MO3UIIMOHHON 3alIMCH HATYPAILHOTO YKCTIA;

®  BBHINOJHATH BBIYUCIICHHUS, B TOM YHCJIE C HCIOJIb30BAHHEM IPHUEMOB pPaIlMOHAIBHBIX
BBIUMCIICHUH;

®  BBHINOJHATH OKPYTJIEHUE PAIHOHAIBHBIX YHUCET C 33JJaHHON TOYHOCTHIO;

®  CpaBHUBATH pAllMOHAIBHBIC U UPPALIMOHAIILHBIC YHUCIIA;

®  TIPEJCTaBIATH PAllMOHAIBHOE YUCIIO B BUJIE JIECATUYHOMN ApooH

®  YIOpSAIOYUBATH YKCTIA, 3AMCAHHBIE B BUIe OOBIKHOBEHHOW U IECATUYHON ApoOH;

e nHaxoauth HOJ/[ m HOK uuncen u ucnonp30BaTh UX MPHU PELICHUN 3a/1a4.

B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® MPUMEHSTH NMpaBUiIa MPUOIMKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a/1ad U
pelIeHUN 3a/1a4 IPYTuX y4eOHBIX MPEAMETOB;

®  BBINOJHATh CPABHEHHUE PE3yJbTATOB BHIYMCICHHUI MPU PEUICHUU NMPAKTUYECKUX 3a/1ay, B
TOM YHUCIIE TPUOTUKEHHBIX BHIUHCIICHHIA;

®  COCTaBJIITh M OLICHMBATh YMCIIOBBIE BBIPAXKEHUS MPU PEIICHUM NMPAKTHUYECKUX 3a4ad U
3a/1a4 U3 IPYTuX y4eOHBIX MPEIMETOB;

®  3aNKCHIBATh M OKPYIJIATH UYUCIOBBIE 3HAYEHUS pPEaJbHBIX BEIUYUH C HCIOIb30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUS.

ToxnecTBeHHbIE IPeoOpa3oBaHusA
e OmnepupoBaTh TOHATHUSMU CTETIEHH C HATypaJbHBIM IIOKa3aTeJeM, CTEMEHU C IICJIBIM

OTPHULATCIIbHBIM IMOKAa3aTCIICM;
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e  BBINOJHATH NPe0oOPa30BaHUS LEBIX BBIPAKCHUN: ACUCTBUS C OAHOUICHAMH (CIOXKEHUE,
BBIYUTAHNE, YMHOXKEHHUE), JCHCTBUSI C MHOTOWIEHAMH (CIIO’KEHHE, BRIYUTAHNE, YMHOXKEHUE);

®  BBINOJHATH PA3JIOKEHHE MHOTOYWICHOB HA MHOXKUTEIM OJHHM M3 CIIOCOOOB: BBHIHECEHHE
3a CKOOKY, TpyNIHPOBKA, UCIIOJIb30BaHHE (HOPMYJT COKPAILICHHOTO YMHOXKEHHUS;

®  BBIICJATH KBAJPAT CYMMBI H Pa3HOCTH OHOYJICHOB,;

®  PACKJIA/bIBaTh HA MHOXKUTEIIM KBAAPATHBIN TpPEX4JIeH;

® BBHINOJHATH MPeoOpa3oBaHUsl  BBIPAKEHUH, COJCPKALIMX CTEHEHH C  ILEJIBIMU
OTPULIATENILHBIMU [1OKA3aTeJIIMHU, NIEPEXOJUTh OT 3alIMCH B BUJIE€ CTEHEHH C LIEIbIM OTPULATEIbHBIM
roKa3zaresieM K 3aliCH B BUJE IpoOu;

e  BBINOJHATH IPeoOpa3oBaHus APOOHO-PAMOHATBHBIX BBIPAXKEHUI: COKpalleHHe IpooeH,
IIpUBECHUE anreOpanyeckux Ipodeil K oOlieMy 3HaMEHATElN0, CII0KEHUE, YMHOXEHHE, JEJICHHUE
anredpandeckux JapoOel, BO3BEACHUE alreOpanyeckod JpoOM B HATYypaJbHYI0 U IENYIO
OTPULIATENIbHYIO CTETIEHb;

e  BBINOJIHATH NPEOOPa30BaHMsl BEIPAXKEHUH, COIEpKAILUX KBaIpaTHbIE KOPHHU;

®  BBUICNATH KB3JApaT CYMMBbl WJIHM Pa3HOCTU [JBYWIEHAa B BBIPAKEHUSIX, COJAEPIKAIIUX
KBaJ[paTHbIE KOPHU;

®  BBINOJIHATH NPEOOPa30BaHMsI BEIPAXKEHUH, COIEPKAILUX MOYJIb.

B noBcegHeBHOI )KM3HM M IPU U3YYEHHH APYIUX NPeIMeTOB:

e  BBINOJIHATH NPEOOpPa30BaHMs U ACUCTBUS C YUCIAMU, 3aIIMCAHHBIMU B CTaH/IAPTHOM BHU/IE;

®  BBINOJHATH IPeoOpa30BaHus alredpanuecKux BBIPAKEHUN MPHU PELIeHUU 3a1ad JIpYrux
y4EOHBIX TPEAMETOB.

YpaBHeHHd U HEPABEHCTBA

e OmnepupoBaTh TOHATHAMHU: YypPaBHEHHE, HEPABEHCTBO, KOPECHb YpPaBHEHHsS, pPEUICHHE
HEpaBEHCTBA, PABHOCUJIbHBIC YPAaBHEHMsI, 00JIaCTh ONpeAeTIeHNs ypaBHEHUs (HEPaBEHCTBA, CHCTEMBI
YpaBHEHU WM HEPABEHCTB);

e pemarb JUHEHHBIE YpPaBHEHUS W YpaBHEHHS, CBOJWMMBIE K JIMHEHHBIM C ITOMOIIBIO
TOKIECTBEHHBIX MTPE0Opa30BaHNUM;

e pemarb KBaJpaTHbIC YpaBHEHHS M YpaBHEHHS, CBOJAMMBIC K KBAJPATHBIM C ITOMOIIBIO
TOKIECTBEHHBIX MTPEOOpPa30BaHNUM;

e  pemiath JpOOHO-IMHENWHbIE YPaBHEHNUS;

e  pewuIarh NpocTeiilie HPpaNOHaTbHbIE YPABHEHHS BUAA L/ f (x)=a, \/ f(x)= \/ g(x);

n — .
e pemarh ypaBHeHHs Buga X =4a;

e  pemiaTh ypaBHEHHUS CIIOCOOOM Pa3JIOKEHHsI HA MHOKUTEH U 3aMEHbI IEPEMEHHOM;
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®  UCMOJB30BATh METOJ HMHTEPBAJIOB IS pEUICHUS MLEIbIX M JAPOOHO-PalMOHATBHBIX
HEPaBEHCTB;

e  pelIaTh JUHEHHBIC YPAaBHEHUs U HEPABEHCTBA C IIApaMeTpaMu;

e  pelIaTh HECIOKHbBIE KBAJIPATHBIE YPABHEHMUS C IAPAMETPOM;

®  pelIaTh HECJIIOXKHbIE CUCTEMBI JINHEHHBIX YPAaBHEHUM € TapaMeTpamy;

®  pelaTh HECJIOXKHBIC YPAaBHEHUS B LICJIBIX YHCIIAX.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® COCTaBJATb M pEIIaTh JIMHEHHBIE M KBAJIPATHBIC YPAaBHEHUs, YPABHCHMs, K HHUM
CBOJIAIMECS, CUCTEMbI JIMHEHHBIX ypaBHEHUH, HEPAaBEHCTB IIPU PELICHUM 3aJad APYruX y4eOHBIX
IIPEIMETOB;

®  BBIOJIHAThH OLIEHKY MPABIONOA00US PE3YIbTATOB, [10JIY4a€MbIX IIPU PELLIEHUU JTMHEHHBIX
U KBAJpaTHBIX YPAaBHEHHUH U CHCTEM JIMHEHHBIX YpPAaBHEHUN W HEPABEHCTB IIPU PEILICHUU 3ajay
APYTUX y4eOHBIX PEAMETOB;

e BHIOMpAaTh COOTBETCTBYIOIIHME YPAaBHEHHUS, HEPABEHCTBA WM WX CHUCTEMBI JUIS
COCTABJICHMS] MATEMATUYECKON MOJIEIIN 33JaHHOM PEAIbHOM CUTYallMK WIX NIPUKIIAHON 3a0a4H;

® yMETb HHTEPIPETUPOBATH IOJYYEHHBIM IPU PEUICHUM YypaBHEHHS, HEPAaBEHCTBA WIIU
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM peajbHON CUTYalluH WY IIPUKIAJHON 3a/1a4u.
DOyHKIUH

e  OmnepupoBaTb NOHATUAMU: (PYHKLMOHATbHASA 3aBUCUMOCTb, (PyHKIMS, rpaduK GyHKLIUY,
CrocoOb! 3a/laHusl GYHKLUHU, apryMEeHT U 3HayeHHe (QyHKIMM, 00JacTh ONpeNeNeHnuss U MHOKECTBO
3Ha4eHUH (QYHKUUU, HYIH (YHKIUH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTb (DYHKIUH,
YETHOCTh/HEYETHOCTh (DYHKIINH;

®  CTPOUTH rpauKy JUHEHHOMN, KBaApaTUUHON (QyHKIMI, 0OpaTHON MPONOPLHUOHAIBHOCTH,

y y=\/;,y=§/;, y=|X|1

(GyHKIMY BUJA: y =a+
X+b

e  Ha IIpuUMepe KBaJPATUYHOW (YHKIIUH, UCIIOJIB30BATh MPeoOpazoBaHus rpaduka GyHKIUH
y=f(X) st nocrpoenust rpahuKoB QYHKIUH y = af (kx+b)+c;

®  COCTaBJIATH YPaBHEHHUS MPSIMOIL 1O 3aJaHHBIM YCIOBUAM: MTPOXO/SIICH Yepe3 ABE TOUKH C
3aJJaHHBIMH KOOPAWHATAMH, IIPOXO/IAIIEH Uuepe3 JaHHYIO TOUKY M MapauieIbHON TaHHOM MPsSMOW;

e  uccruenoBaTh (GYHKIHIO 1O €€ TpaduKy;

®  HAXOJWUTh MHOKECTBO 3HAYCHHM, HYJIH, POMEKYTKH 3HAKOITOCTOSIHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHOM (DYHKIIUH;

e  OmepHpOBaTh MOHATHUAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKass MpOrpeccus,

reoMCTpHUICCKasd MMporpecCusd;
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e  pemarh 33Ja4d Ha apU(YMETHUECKYIO U TEOMETPHUYECKYIO TPOTPECCHUIO.
B noBcegHeBHOIi :KM3HM M PU U3YYeHHH APYTHX NMPeEAMETOB:

®  WUIIOCTPUPOBATh C MOMOILIBIO Tpaduka peajbHyI0 3aBUCHMOCTb WM MpPOIECC MO HX
XapaKTePUCTUKAM;

®  UCMOJB30BaTh CBOWCTBA M TpaduK KBaApaTHYHOW (YHKIMM MpPH PEIICHUH 3a1ad U3
APYTruX y4eOHBIX MPEIMETOB.

TexcToBble 32124

e Pemare npocTble M CIIOXKHBIE 337audl pPa3HbBIX TUIIOB, a TAKXKE 3aJaud IOBBILIEHHOM
TPYAHOCTH;

®  UCNOJb30BaTh pa3Hble KpaTKHE 3alMCH KaK MOJENIM TEKCTOB CJIOXHBIX 3a4ad JAjs
MIOCTPOECHMSI IOMCKOBOM CXEMBI U pellIeHus 3a/1a4;

®  pa3IMYaTh MOJENb TEKCTA U MOJIENb PELICHUs 33aaul, KOHCTPYUPOBaTh K OJHOI Mojenu
peLLeHMsI HEeCJIOKHOM 3aJjauyl pa3Hble MOJIENIU TEKCTa 3a/1a4H;

e  3HaTh M IPUMEHATH 00a criocoda Nmoucka penieHus 3aaay (0T TpeOoBaHUs K YCIOBUIO U OT
yCIOBUS K TPeOOBAHUIO);

®  MOJEIMPOBATh PACCYKJICHMS IIPU MOUCKE PEIICHUS 3a/1a4 ¢ IIOMOIIBIO Tpad-CXeMbl;

e  BBLIEJATH ATAIlbl PELICHUS 33J]au U COJIEpKaHUEe KaXI0ro 3Tara;

e yMeTh BBIOMpaTh ONTHMAIBHBIA METOJA PELIeHHs 3a7aud M OCO3HaBaTh BHIOOp MeETOna,
paccMaTpuBaTh pa3InyHbIE METO/Ibl, HAXOAUTH Pa3HbIEe PEILICHUS 3aJjauH, €CJIM BO3MOXKHO;

®  AHAJIM3MPOBATh 3aTPYIHEHUS NIPU PELICHUH 3a/1aY;

e  BBINOJIHATH PA3IUUHBIE TPe0Opa30BaHUs MPEIJIOKEHHOHN 3a7au, KOHCTPYHPOBATh HOBbIE
3aJlauM U3 IJaHHOM, B TOM 4YHclie OOpaTHBbIE;

®  UHTEpPHPETHPOBATH BBIYHUCIUTENbHBIE PE3yAbTaThl B 3a/lauye, UCCIEAOBATh MOJYyYEHHOE
pellieHne 3a1a4u;

e  AHAJU3UPOBATh BCEBO3MOXKHBIE CUTYAI[MM B3aMMHOT'O PACHOJIOXKEHHS ABYX OOBEKTOB M
U3MEHEHHE MX XapaKTePUCTHUK NPU COBMECTHOM JIBUKEHHMU (CKOPOCTb, BpEMs, PACCTOSIHHUE) IpH
pelieHNH 3ajad Ha JABWKEHHE JBYX OOBEKTOB Kak B OJHOM, TaKk W B IPOTHBONOJOXKHBIX
HaTpaBJICHUSAX;

e ccrelnoBaTh BCEBO3MOXKHBIE CUTYallMd NP PEHIeHMH 3a/ad Ha JABMKEHHE IO pEeKe,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aUU «HA YACTUY,

e pemarh U 000OCHOBBIBATh CBOE pEIICHUE 3aJ1au (BBLACIATH MAaTEMaTUUECKYI0 OCHOBY) Ha

HaxXOXXJACHUC YaCTH YUCJIa U YUCJIa 110 €0 YaCTH Ha OCHOBC KOHKPETHOI'O CMEICIIa I[pO6I/I;
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° OCO3HaBaTh H OG’bﬂCHSITB HICHTUYHOCTb 3aJla4 pPAa3HbIX THIIOB, CBA3BIBAIOIIUX TPU
BCIIMYNHBI (Ha pa60Ty, Ha IMOKYIIKHU, Ha I[BI/DKGHI/IG), BBIACIIATh 3THU BCIIMYMHBI U OTHOIICHUA MCKIAY
HUMU, IPUMCHATH UX IIPU PCUICHUH 3aaa4Y, KOHCTPYUPOBATH COOCTBEHHEIE 3aa4 YKa3aHHBIX TUIIOB;

®  BJAJIETh OCHOBHBIMU METOJIaMH PEIICHUS 3a/1a4 HAa CMECH, CIUIaBbI, KOHIICHTPAIINH;

° peliaTth 3ada4v Ha IMPOLCHTHLI, B TOM 4YHCJIC, CJIOXHBIC IMPOLCHTHI C O6OCHOBaHI/IeM,
HCIIONIB3Ysl pa3HbIE CIIOCOOBL;

° peliaTh JIOrMYCCKHUEC 3ala4r PAa3HbBIMH CHOCO6aMI/I, B TOM 4YHUCJIIC, C ABYMA 6HOKaMI/I uc
TpeMsi OJI0KaMH TAHHBIX C IIOMOIIBIO TAOJIHIL;

e pemarh 3aJla4d M0 KOMOMHATOPUKE U TCOPUU BEPOSTHOCTEH HAa OCHOBE HMCIIOJIb30BAHHUSI
HU3YUCHHBIX METOJ0B U 000CHOBBIBATh PCHICHUC,

®  pemarh HECIOKHBIC 33/1a4H [0 MATEMATUYECKON CTaTUCTHKE;

o OBJIaACTb OCHOBHBIMHU MCETOJaMH PCIICHHA CIOKCTHBIX 3aJday: apI/I(bMeTI/I‘-IGCKI/If/'I,
anredpanveckuii, mepedOp BapUaHTOB, T€OMETPUUECKUI, TpapUUECKUl, TPUMEHATh UX B HOBBIX IO
CpPaBHCHHIO C UB3YUYCHHBIMU CUTYallHUAX.

B noBceaHeBHOI )KM3HU M IPU U3YYeHHH IPYTHX MPEAMETOB:

e  BBIICIATH NPH PEIICHUU 337a4 XapaKTCPUCTUKH PAacCMAaTPUBAEMOW B 3aj1aye CHTYallUH,
OTJIMYHBIC OT PEAbHBIX (T€, OT KOTOPBIX a0CTPAarHpOBAINCH), KOHCTPYUPOBATh HOBBIC CHTYallUU C
YUETOM OTHUX XAPAKTCPHUCTUK, B YACTHOCTHU, IPH PCHICHUHM 3aJad Ha KOHUCHTPALUH, YYUTLIBATH
TUIOTHOCTH BEIIECTBA;

e pemiath U KOHCTPYMPOBATh 33aJaud HAa OCHOBE PACCMOTPEHHMsI peallbHbIX CHUTYalluil, B
KOTOPBIX HE TpeOyeTCs] TOUHBIN BBIYUCIUTEIbHBIN PE3yibTar;

e  pemiaTth 3aJla4M Ha ABUKEHHE TI0 pEKe, pacCMaTpHUBas pa3HbIE CUCTEMBI OTCUETA.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

e OmepupoBaTh MOHATUSAMHU: CTOJOYATBIE M KPYTOBBIE TUArpaMMBbl, TaONUIBl JaHHBIX,
cpenHee apudMeTHyeckoe, MeAMaHa, HauOoJblllee W HaMMEHbIlee 3HAYCHHs] BBIOOPKH, pa3zMax
BBIOOPKH, TUCTIEPCUS U CTAaHIAPTHOE OTKJIOHEHHE, CIIy4aiiHas H3MEHUYUBOCTb;

e  U3BJIEKaTh HHPOPMAIIHIO, TPEACTABICHHYIO B Ta0NHIIAX, HA qUarpammax, rpadukax;

®  COCTaBJATH TAOJHUIIbI, CTPOUTH AMATPAMMBI U Tpa( KU HA OCHOBE JAHHBIX;

L4 OICpHUPOBATH NMOHATUAMU: q)aKTOpI/IaJ'I qucia, NepeCTaHOBKU U COYCTAHUA, TPCYTOJIbHUK

®  PUMEHSTH MPABHUJIO IPOM3BEACHUS NP PEIICHUH KOMOMHATOPHBIX 3a71ay;

e  ONEpUpPOBATh TOHATUSMH: CJIYYalHBIM OMBIT, CIIydailHBIA BBIOOP, HCIIBITAHHUE,
3NIEMEHTApHOE CIy4aiiHoe cOObITHE (MCXOJ), KIACCHYECKOE ONpPE/e/iCHHE BEPOSITHOCTH CIIy4aiHOTO
COOBITHSI, OTIEpPAIMU HAJl CITyYaiHBIMH COOBITHUSMU;
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®  TPEACTaBIATH HH(GOPMAIIMIO C TIOMOIIBIO KPYroB Dilniepa;

e pemath 3aJauyd Ha BBIYMUCICHUE BEPOSTHOCTH C IOJCYETOM KOJIMYECTBA BApUAHTOB C
MIOMOILbIO KOMOUHATOPUKH.
B noBcenHeBHOM KU3HM M IPH M3YYEHHH APYTUX NPeIMETOB:

®  U3BJICKaTh, MHTEPIPETUPOBATh M MPeoOpa30BbIBaTh MH(OPMAIHMIO, MPEACTABICHHYIO B
TabNmuIax, Ha Juarpammax, rpaukax, OTPa)XKaloIlyl0 CBOWCTBA W XapaKTEPUCTHKU PeaJbHBIX
MPOLECCOB U SIBJICHUI;

e  ONpenessiTh CTAaTUCTHYECKUE XapaKTePUCTHKU BBIOOPOK IO TaliulaM, JuarpaMmmam,
rpaduKam, BBIIOIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUs 3a1au;

®  OIIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHUM.
I'eomerpuueckue purypsi

e  OmnepupoBaTb NOHATUAMHU I€OMETPUUYECKUX PUTYP;

®  U3BJECKaTb, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(OPMAIMIO O I'E€OMETPHUUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTekKax;

®  [IPUMEHATHh reoMeTpudecKkue (HaKThl Ul pelIeHHs 3a/1a4, B TOM YHCIIe, TPeIIoIararmx
HECKOJIbKO 1I1aroB pelleHMs;

e  (opMyIMpPOBATh B IPOCTEHIINX CIy4asX CBOMCTBA U IMPU3HAKU QUTYD;

®  JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKICHUS;

e BJaNeTh CTAHJAPTHOW KJIACCH(PUKAIMEH IUIOCKUX GUryp (TpEeyrojpHUKOB U
YeThIPEXYTOJbHUKOB).
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  UCMOJb30BAaTh CBOMCTBA I€OMETPUYECKUX (UTYp Ul pelIeHHs 3a/lad MPaKTUYECKOTro
XapakTepa M 3a/1ad U3 CMEKHBIX JUCLMILINH.
OTtHowmeHNs

e OmepupoBaTh TMOHATUSIMU: paBEHCTBO  (QUTYp, paBHbIE (QUIYpBI, PABEHCTBO
TPEYrOJIbHUKOB, NAapAJUIEIBbHOCTD MPSAMBIX, NEPIEHANKYISIPHOCTh NPSMBIX, YIJIBI MEXIY IPSIMbBIMHU,
NEPNEeHIUKYNIAp, HaKJIOHHAs, MpoeKuus, Moaodue @uryp, mnoaoOHble (UIYypbl, MOJ00HBIE
TPEYTrOJIbHUKY;

e npuMeHATh Teopemy Pajneca U TEOPEMY O HNPONOPLUUOHAIBHBIX OTPE3KAX IIPU PELICHUH
3ajady;

®  XapaKTEepU30BaTh B3aMMHOE PACIOJIOKEHUE NPSIMON U OKPYKHOCTH, ABYX OKPY>KHOCTEH.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  1CIIOJIB30BAaTh OTHOLIEHMS JUIsl PELICHU 3a/1a4, BOSHUKAIOIINX B PEAJIbHON KU3HU.
N3mepenus u BoIYMCICHUS
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e OmnepupoBaTb NPEACTABICHUAMU O JUIMHE, IUIOMIAAH, O0beMe KaK BeIMYUHAMU.
[Tpumensats Teopemy Iludaropa, hopmynsl iomaay, o00beMa Ipu peHIeHHH MHOTOIIATOBBIX 3314, B
KOTOpPBIX HE BCE JaHHbIE IPEJCTABIICHbI $BHO, a TPeOYIOT BBIUMCIIEHUH, OINEpPUpPOBaTH OoJee
HIMPOKUM  KOJIMYECTBOM (OpMYyN JJIUHBI, IUIOIIAAH, OObEMa, BBIYHCIATH XapaKTEPUCTUKU
KOMOMHaIMii Guryp (OKpy>KHOCTEH U MHOTOYTOJIbHUKOB) BBIUYUCIISATH PACCTOSIHUS MEXIYy GUTYpamH,
OPUMEHSATh TPUTOHOMETpPHUYECKHE (OPMYNBI sl BBIYUCICHHM B 0oJiee CIOXKHBIX CIydasx,
IIPOBOJIUTH BBIYUCIICHUS HA OCHOBE PAaBHOBEIMKOCTU U PABHOCOCTABIICHHOCTH;

®  [IPOBOJUTH MNPOCTHIE BBIYUCICHUS HA OOBEMHBIX TENAX;

e  (opMynHpOBATh 3374l HA BEIYUCICHHE JJIMH, IUIOMIAJeH 1 00bEMOB U pelIaTh UX.

B noBceqHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

®  [IPOBOJUTH BBIYMCIICHHS HA MECTHOCTH;

e [OpUMEHATh (QOPMYNBI TPH BBIYUCICHUSAX B CMEXKHBIX YUYEOHBIX MpeaMeTax, B
OKPY’KaroIlEeH JEHCTBUTEIBHOCTH.

I'eomeTpuyeckue nocTpoeHust

e 13o0paxaTs reomeTpuyeckue GUryphl o0 TEKCTOBOMY M CHUMBOJIBHOMY OIMCAHUIO;

e  CcBOOOJHO ONEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITy4asix,

®  BBINOJHATH IIOCTPOCHHUSI TPEYTOJBHUKOB, IMPUMEHSTh OTIEIbHBIE METOAbI IOCTPOCHUN
LHUPKYJIEM U JIMTHEHKOW U MPOBOJIUTH IPOCTENIINE UCCIETOBAHMS YUCIA PEILICHUN;

e u300pakaTh THUIOBBIC IUIOCKHE (UTYpHl U OOBEMHBIE TEla C MOMOIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX MPeIMETOB:

e  BBINOJIHATH NPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBbIE B PeaIbHOM JKU3HHU;

®  OLEHUBATh Pa3Mephl pealibHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.
IIpeoOpa3oBanus

e  OnepupoBaTh MOHATHEM JBWXEHHMS W NpeoOpa3oBaHUs MOAO0OUSA, BIAJETh MpUEMaMH
MOCTPOEHUSI (UTYp C HCIOJNb30BAaHMEM JABM)KEHUH M MpeoOpa3oBaHUN MOA00US, NPUMEHSTH
IIOJIyYEHHBbIE 3HAHMS M ONBIT IOCTPOCHHM B CMEKHBIX IpEIMETaXx M B PEAIbHBIX CHUTYyalMsIX
OKPY’KaIoILEro MUpa;

e cTpouTh GUTYpy, TMOJOOHYIO JaHHOW, TIOJB30BAaThCA CBOMCTBAMHU TMOAOOUS JJIA
000CHOBaHUS CBOUCTB (UTYP;

® IPUMEHSTh CBOICTBa JBMKEHUHN JUIS MPOBEAEHHUS MPOCTEHIINX OOOCHOBaHWM CBOWCTB
¢buryp.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH JAPYIUX NPEIMETOB:

® [pPUMEHSTh CBOWCTBA ABM)KEHUN U IPUMEHATH 0/1001€ AJI TOCTPOCHUN U BBIYUCIICHUH.
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BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e  OmnepupoBaTh NOHITUSIMH BEKTOP, CyMMa, pPa3HOCTb BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA
YHUCJIO, YIOJI MEXKIY BEKTOpPaMH, CKaIsIPHOE NPOU3BEICHHE BEKTOPOB, KOOPAMHATHI Ha IUIOCKOCTH,
KOOPJIMHATBI BEKTOPA;

®  BBINOJIHATH JCHCTBUS HAJ BEKTOpaMU (CIIOKEHHE, BbIUMTAHUE, YMHOXKEHUE Ha YHUCIIO),
BBIYUCIIATH CKAISIPHOE NIPOU3BEACHUE, ONIPEACIATh B IPOCTEUILINX CIydasX yroyl MeXAy BEKTOpaMu,
BBITNIOJIHATH Pa3joKEHHEe BEKTOpa Ha COCTAaBJISIONINE, MPUMEHSTH IOJYYEeHHbIE 3HaHUS B (DU3HKE,
I10JIb30BAaTbCA (bOpMyJIOfI BBIYUCIICHUA PACCTOAHUA MCKAY TOYKAMHU IO MU3BCCTHBIM KOOpAWHATaM,
MCTOJIBb30BaTh YPaBHEHUS (PUTYp [UIS PEIICHHS 3a1a4;

® [PUMEHATHh BEKTOPbl M KOOPJAMHATHI JUIs PELICHHUS TE€OMETPUUYECKHUX 3aJad Ha
BBIYMCIICHUE JUIUH, YIJIOB.
B noBceHeBHOM KU3HM U NPU U3YYEHHUH JAPYIUX NPeIMETOB:

®  CIOJIb30BAaTh MOHSATUS BEKTOPOB U KOOPAWMHAT [Js pElIeHUs 3amad 1o (u3MKe,
reorpaduu U APYruM y4yeOHBIM IpeIMETaM.
Hcropust MaTeMaTuKH

° XapaKTemeBaTb BKJIaZ BBIAAIOIIMNXCA MATEMATUKOB B PA3BUTHC MATCMATUKU W HWHBIX
Hay4yHBIX o01acTei;

° IIOHUMATDb POJIb MATCMATHUKHU B pa3BUTUU Poccun.
MeTtoabl MaTeMaTHKH

o I/ICHOJ’IB?;YSI HN3YUYCHHBIC MCTO/bI, IPOBOJUTHL JOKA3aTCIILCTBO, BBIIIOJHATH OIIPOBCPIKCHUC,

o BI)I6I/IpaTI> HU3YUCHHBIC METOJbI U X KOM6I/IHaHI/II/I JJI pCHICHU A MAaTEMAaTUYCCKHUX 3a/iay;

®  JCIOJIB30BaTh MaT€MAaTHYECKHUE 3HAHUS IS OIMCAHUS 3aKOHOMEPHOCTEN B OKPYKaOIIEH
JNEUCTBUTEIILHOCTH U IIPOU3BEACHUAX UCKYCCTBA,;

o IMPHUMCHATH HpOCTCfIIHPIe MNporpaMMHBIC CpCACTBA U IJICKTPOHHO-KOMMYHUKAIIWMOHHBIC

CHUCTCMBI ITPU PCHICHUN MAaTCMAaTUUCCKUX 3a/1aY.

Conep:kanue y4eOHOro Kypca no MareMaTuke il 5 kjacca

5 gyacos B Hexe10, Becero 175 yacos.
KonTtpouabHbix pador 14

1. HarypajbHble YHCJIA M HIKAJIBI. 16 yacoB

O6o03HaueHue 1 cpaBHEHNE HaTypaibHbIX uncen. Otpe3ok. [[nuna otpeska. TpeyroiabHUK.
ITnockocts. [psamas. Jlyy. IlIkaner u koopauHatsl. JInHeHble quarpaMMsl. Permenue
KOMOWHATOPHBIX 33/1a4.

OcHoBHas 1enb. CucTeMaTu3upoBaTh U 0000IINUTH CBEACHHS O HATYPAJIBHBIX YHCIIaX,
IIOJIyYE€HHBIE B HAYaJIbHOM IIKOJIE; 3aKPENUTh HaBBIKU IOCTPOEHUS U U3MEPEHUS OTPE3KOB. BBecTn
MOHATHE KOOPAUHATHOI'O JIy4a, €IWHUYHOTO OTpe3Ka U KoOpaAuHaThl Touku. opmupoBaTh ymMeHHE
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CTPOUTH KOOPJAMHATHBIN JTy4Y M OTMEUYATh HAa HEM 3a/IaHHbIC YKCIIa, HA3bIBATh YKCIIO,
COOTBETCTBYIOIIEE JAHHOMY JICJICHHIO Ha KOOPAMHATHOM Jiyde. HayuuTh HCIonb30BaTh
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKON ACSITETLHOCTH U TIOBCETHEBHOM JKU3HU.
Kontponbnas padota Ne 1 mo teme: «HaTypanbHbIe 4nciia ¥ IMIKAIbI».

2. Ci10:keHHe M BBIYMTAHNE HATYPAJTbHBIX YHCEJI. 19 yacos

CrnoxeHre ¥ BRIYMTaHHE HATYPaIbHbIX YHCEN, MX CBOICTBA. YNCIOBBIC U OYKBEHHBIC
BBIpKCHHS. PenieHne TMHeHHBIX ypaBHEeHUH. Pemenne KoOMOMHATOPHBIX 3a71a4.

OcHoBHasl L1€7b. 3aKPENUTh U Pa3BUTh HABBIKYU CJIOKEHUS U BBIUMTAHUS HATYpaIbHBIX YHCEIN.
Haunnate anredpanyeckyro MoAroTOBKY: COCTaBI€HUE OYKBEHHBIX BHIPAKEHUH IO YCIOBHIO 3aa4uH,
pelIeHre YpaBHEHHI Ha OCHOBE 3aBUCUMOCTH MEXy KOMIIOHEHTaMu AeicTBuid. Hayunrts
UCIIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS M YMEHUS B PAKTHUUECKOM 1eATEIbHOCTH U MOBCEAHEBHON
KU3HU.

KonTponbnas padota Ne 2 o teme: «CioxeHHe U BHIYMTaHUE HATYpalbHBIX yrcen». KoHTponbHas

pabota Ne 3 1o Teme: «YpaBHEHHUEY.

3. YMHOKeHHUe U J1eJieHHe HATYPAJIBHBIX YHces. 22 yaca
YMHOKEHUE U JIeJICHUE HATypaJIbHbIX YMCEIl, CBOWCTBA YMHOXKCHMS. Y IIPOLICHHE
BbIpaxkeHU. [lopsiiok BeinoaHenus aeiictBuil. KBaapat u ky6 uncia. CucremMatusanus U noJc4eT
UMEIOIIUXCS JAaHHBIX B BHJIE YACTOTHBIX TAOJMII U [uarpamMM. PerieHre TeKCTOBbIX 3a1ay.
OcHoBHas 11€J1b. 3aKPENHUTh U PAa3BUTh HABBIKM apU(PMETUIECKHUX ICHCTBHIA C HATYpaTbHBIMU
yuciaaMy. BBecTu noHaTus kBajapara u kyoa uucia. CoBeplIeHCTBOBAaTh HABBIKH 110 PEIICHUIO
YPAaBHEHU HAa OCHOBE 3aBUCHUMOCTH M€Ky KOMIIOHEHTaMU J1eUCTBUI. Pa3BUBaTh yMeHUE pemarth
TEKCTOBBbIE 3a1a4i. [I03HaKOMUTS C pelIeHneM 3a1ad ¢ IOMOLIbI0 ypaBHeHU. HayunTs
HCI0JIb30BaTh IPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOM 1€ATEIbHOCTH U TIOBCETHEBHOM
KU3HU.
KonTponbhast padota Ne 4 1o reme: «YMHOXKEHHE U JeJIEHUE HaTYpaJbHBIX uyncen». KoHTposbHas

pabota Ne5 1o Teme «YTpoIieHne BEIPasKEHHUI.

4. Ilaomaau v 00bEMbI. 16 4acoB

Boruncnenus no popmynam. [lnomane. Ilnomanes npsimoyronbauka. EquHuib n13MepeHust
wiomazaei. Cronduarsie quarpammsl. [pssmoyronbaelii napannenenunen. O6bemsl. O0beM
IPSIMOYTOJIBHOTO ITapaJUICTICIIUIIEAA.

OcHoBHas 1enb. Paciimpute npeacTaBieHus yqaumxcsi 00 U3MEpeHUN TeOMeTPUYECKUX
BEJIMYMH Ha MpUMeEpE BHIYMCIEHUS TUIOIMAaei 1 00bEMOB M CHCTEMATHU3UPOBATh U3BECTHHIE UM
CBEJIeHUs 0 euHHIAaX u3MepeHus. OTpabaThIBaTh HABBIKM BBIYMCICHUS IO (POpMysIaM MIPU PEeLIeHUN
reOMETpUYECKHX 3a1a4. DOpMUPOBATh 3HAHMS OCHOBHBIX €IMHUI] U3MEPEHUS U YMEHHUS IIEPEUTH OT
OJIHMX €JUHUIl K JPYT'MM B COOTBETCTBUU C YCIOBUEM 3a1aud. HayduTs HCIOIB30BaTh
MPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUUECKON AESITETbHOCTH U TIOBCETHEBHOM KU3HU.
KonrtponbHas pabota Ne6 o teme «Ilnomaau u 06beMbD».

5. OobikHOBeHHbBIE Apoou. (25 yacoB)

OxpyxkHOCTb U Kpyr. OObIKHOBEHHBIE ApoOu. Haxoxk/ieHue 4acT OT 1eJI0T0 U 1IEJI0T0 10
ero yactu. CpaBHEHHE, CII0)KEHUE U BEIYUTaHWE OOBIKHOBEHHBIX pOoOei C 0IMHAKOBBIMU
3HaMeHatensMu. CMmemaduble unciia. CiiokeHNe U BEIIUTaHHEe CMEIIaHHbBIX YHCETT. HpaKTI/IquKaSI
pabota 1o coopy, OpraHu3aluy U NOJCUETY JaHHBIX. Perenne KoMOMHATOPHBIX 3a/1ad.

OcHoBHas 11e71b. [103HaKOMHUTH yJaImuXxcst ¢ MOHATHEM IPOOH B 00BbEME, TOCTATOUYHOM IS
BBEJICHUS JAECATUUHBIX ApoOeil. @opMUpoBaTh YMEHHS CPaBHUBATH IPOOH C OMHAKOBBIMU
3HaAMCHATCIIIMU; BBIACIIATH HEITYIO YaCTh HeraBHHBHOﬁ )Ip06I/I; peiiaTh TP OCHOBHBIC 3a1a4d Ha
apoOu. Hayuuts ncnoiab3oBaTh NpuoOpeTeHHbIE 3HAHNUS M YMEHUS B IPAKTUYECKOH JIeATETbHOCTH U
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MMOBCETHEBHOMW KU3HU.

Kontponbnas padota Ne 7 o teme: «OOBIKHOBEHHBIE IPOOH».

KonTponbnas padota Ne§ mo teme: «CoxkeHUe U BRIYUTAHHUE APOOCH ¢ OTMHAKOBBIMH
3HaAMEHATEIISIMU Y.

6. lecaTuunbie aApoou. CJiokeHne M BLIYUTAHNE JeCATHYHBIX Apodeii. (14 yacoB)

Hecstuunas 1poOb. CpaBHEHUE, OKPYTJIEHUE, CIOKEHNE U BBIYUTAHHUE JECITUUHBIX APOOEH.
Pemenne koMOMHATOPHBIX 331a4. PemeHne TeKCTOBBIX 3a/1a4.

OcHoBHas 1enb. BeipaboTaTh yMEHUS UUTaTh, 3aNIUCHIBATH, CPABHUBATH, OKPYTJISAThH
JECSITHYHBIC IPOOH, BBITIONHSATE CIIOKCHHUE U BRIYUTAHKE JECATHYHBIX Apobeii. BeipabaTeiBaTh
YMEHHE pellaTh TEKCTOBbIC 3aaui. BBecTr noHsTue npuOIMKeHHOT0 3HaueHus yrcia. Hayuutsb
HCII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON
KU3HHU.

KonTpoapHas padora Ne 9 o teme: «/lecaruunsie 1podu. CroKeHNE U BEIYUTAHUE TECATUIHBIX

IpoOei».

7. YMHOKeHHE U JIeJieHHne 1eCATUYHBIX Apodeii. 25 yacoB

YMHOXKEHHE U JelieHUe JecATUUHbIX Apobeil. CpenHee apudMeTnueckoe HECKOJIbKUX YUCE].
Pemenue TekcToBhIX 3a1a4. Pemenne koMmOMHATOpHBIX 3a1a4. CpenHee 3HaYCHHE U MOJIa Kak
XapaKTePUCTUKH COBOKYMHOCTH YMCIIOBBIX JaHHBIX.

OcHoBHas 1enb. BeipaboTats yMeHUSI YMHOXKATh U ICTHUTh ACCATUYHBIE ApOOH, BHITIOTHSITD
3aJJaHMs Ha BCE ACUCTBUS C HATYPaJIbHBIMM YHCIAMU U AECATHUHBIMU 1po0simu. HayunTts
HCI0JIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IIPAKTUUECKOH 1€ATEIbHOCTH U TOBCEAHEBHON
KHU3HU.

KonTponbnas padora Nel0 o reme «YMHOXKEHUE U I€TICHUE JECATUUHBIX IpoOeil Ha
HaTypaJbHbIC YUCIIAY.

Kontponbhas padota Ne 11 o Teme: «YMHOXKEHHUE U JCICHHUE IECATUYHBIX IPOOeiiy.

8. UHCTpYyMeHThI /151 BBIYMCJIEHUH U u3MepeHuii. 15 yacos

HavanpHble cBeieHUs 0 BEIUMCICHUSIX Ha KanbKysaTope. [lponentsl. HaxoxaeHnue npouenra
OT BEJIMYMHBI, BEJIMYMHBI 110 €€ NPOLEHTy. Yroia. TpeyronpsHuk. Bennunna yrina. EnuHnnbt
u3Mepenus yrion. M3amepenue yrios. [loctpoenue yria 3aganHoi BenuuuHbl. Kpyrosbie
auarpaMmbl. PerieHre KoMOMHATOPHBIX 3ajay.

OcnoBHas 1enb. ChopMUpoBaTh YMEHHS PEIIaTh MPOCTEHUINNE 3a/1a41 HA MTPOIICHTHI,
BBINOJIHATH MIOCTPOCHUE U M3MepeHue yrioB. [Iporomkars paboTy o pacrno3HaBaHUIO U
n300paxeHunto reomeTpudeckux puryp. [Io03HaKOMUTB ¢ KPYroBbIMH AuarpaMMaMu. Hayuuts
HCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTHUECKOM JeSITeIbHOCTH U MOBCETHEBHON
KU3HU.

KontponsHas padora Ne 12no teme: «I[Ipouents». Kontponbhas padora Ne 13 mo

Teme: « HCTpyMEHTBI 1Sl BBIYMCICHUN U U3MEPEHUI.

9. UtoroBoe noBropenue. 20 yacos

OcHoBHas 1esb. [IoBTOpUTE, 3aKpenuTh, 00001mUTs OcCHOBHBIE 3Y H, momyueHHbIe B 5 Ki1acce.
KonrpomnsHas pabora Nel4 (MrtoroBas pabora 3a Kypc 5 Kiacca).

TeMaTHuyeckoe IVIAHMPOBAHHE 110 MAaTEeMATHKe S KJIacc.

No Coneprkanne y4eOHOT0 MaTeprana VYueOHbIC Yachl KonTposibHbie
pasnena paboTsI
TEMBbI
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1 HarypanbHble uncia 1 mIKaisl. 16 2
2 CrnosxeHue ¥ BBIYMTAaHUE HATYpaJIbHBIX YUCEI 19 2
3 YMHOKEHHUE U JIeJICHUE HATypaIbHbBIX YHCET 22 2
4 [Tnomanu 1 00BEMBI 16 1
5 OOBIKHOBEHHEBIE IPOOH 25 2
6 Hecaruunbie apobu. CiiokeHue U BEIYUTaHUE 14 1
JECATUYHBIX Ipobeit
7 YMHOKEHHUE U JIeJIeHNE JECATUIHBIX APOoOeH 25 2
8 WMHCTpyMEHTBI JUIsl BBIYUCICHUN U U3MEPEHUN 15 1
9 HToroBoe moBTOpEHHE 20 1

6 xiacc S yacoB B Heme10, Bcero 1754acos.

KonTpoabsubix pador 14
1. lerumocThb yucena — 19 yacos.
Jlenutenu u kpatHbie. [Ipusnaku nenmumocty Ha 10, Ha 5, v Ha 2. [Ipu3Haku 1e1uMMOCTH Ha 9 U Ha
3. IlpocTeie u cocTaBHbIE yKcia. Paznoxenne Ha MpocThie MHOKUTENU. Hanbompmmii o0mmii
nenuTens, B3anMmHo npocTeie yncna. Hanmensiee odmiee kpaTHoe.
B xoze nzyueHus TeMbl 00y4arouecs T0JKHbI:

3HaThb
- OIPEJICIICHUE KPATHOTO U JACIUTENIS HATyPAIIBHOTO YHCIIa

- IPU3HAKH JIeIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10

- OIIPE/CIICHUE MPOCTHIX U COCTABHBIX YHCEIT

- OTIpe/ICICHHEe HaWOOJIBIIEr0 OOINEro JENWTENs, HAaWuMEHBIIEero OOINero KpaTHOIO W B3aWMMHO
MIPOCTHIX YHUCEI

VYMmeTs
- HAXOJUTh ACIIUTEIN U KPaTHbIE HaTYPAIbHBIX YNCET

y3HaBAaTh 110 3alTUCH HATYPAIBHOTO YHUCIIA ICIUTHCS JIU OHO Oe3 ocTaTka Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10
- pacKJIaJpIBaTh YKCIa Ha IPOCTHIC MHOKHUTEITU

- HAXOJUTh HAWOONBUIMK OOLIMIA JETUTENb M HauMeHbIlee olllee KpaTHOE JIBYX M Ooiee duced.
Kontponbnas padora Nel no teme «JlenumocTts quceny.

2. CnoxxeHue U BbIYMTAHHe Apo0deil ¢ pa3HbIMH 3HAMeHaTeJIAMHU — 22 yaca.

OcHoBHoe cBoiicTBO Apodu. Cokpamenue apodei. [IpuBenenue npoodeit k 001eMy 3HaMeHATEITIO.

CpaBHeHI/IC, CJIO)KECHUEC U BBIYUTAHUC I[pO6€I>i C pa3HbIMH 3HAMCHATCIAMU. CroxeHue 1 BEIUUTAHUE

CMCIIaHHBIX YUCEII.

B xone n3yueHus TeMbl 00yJaroniuecs JOIKHBI

3HaTh
- OCHOBHOE CBOMCTBO ApoOU

- OMpeJIelIeHHe HECOKPATUMOM IPOOH M COKpaIlleHueM JIpooeit
- aNTOPHUTM MPUBEACHUS IPOoOeH K 00IIeMy 3HaMEHATEII0
- MpaBWJIa CpPaBHEHUS, CIIOKEHUs, BBIUMTAHUS ApoOed ¢ pa3sHBIMU 3HAMEHATENSIMH, CIOXKCHHS H
BBIYMTAHMS CMEIIAHHBIX YHUCET
YMeTh
- COKpaIars Apoou
- HaXOJIUTh JOMOJIHUTEIBHBIN MHOXXHUTENb K APOOU, TPUBOIUTH IPOOH K OOIIeMYy 3HAMEHATEIIO
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- CPaBHUBAThH, CKJIAIbIBATh, BEIYUTATH APOOH C Pa3HBIMH 3HAMEHATEISIMU

- CKJIaJpIBaTh U BBIUNTATh CMELIAHHBIC YHCIIA

Kontponsnas padora Ne2 o teme: «CioKeHHE U BEIUUTAHHE APOOEH ¢ pa3HBIMH 3HAMEHATEISIMU.
Kontponsnas padora Ne3 no teme: «CioxeHne U BBIUUTAHUE CMELIAHHBIX YHUCEI».

3. YMHoOKeHHeE U /leJieHHe 00bIKHOBEHHBIX Apodeii — 31 yacos.

YmuoxeHue apobeit. Haxoxnenue npodu ot uncna. [I[pumMeHeHne pacipeeuTeIbHOTO CBOMCTBA
yMHOXeHus. BzaumHo o6paTHble uncna. [lenenue. Haxoxaenue uncia no ero gpoodu. JIpo6Hsle
BBIPAKEHUS.

B xoze nzyuenust TeMbl 00y4aromuecst JOKHBIL:

3HaTh
- MpaBWJIa YMHOXKEHUS Ha HATYpaIbHOE YHCIIO, IBYX ApoOeii

- CBOICTBA yMHOXEHHUS IpoOei

- IpaBHJIa HAXOXICHUS IpOOU OT YHCIIa U YUCIIa TI0 ero Jpodu
- OTIpe/IeTICHHE B3aUMHO OOPaTHBIX YUCET

- OIIpeJIeIICHUE JPOOHBIX BRIPAKESHUHN

YMmers
- YMHOKaTh Ipo0b HA HATYpaJIbHOE YHCIIO U IpOo0b Ha IpOOh

- IPUMEHSTh PACIPEIEIUTEIBHOE CBOMCTBO YMHOKEHHUS IPU HAXOKJIECHUU 3HAUYECHUN BhIPAXKEHUI
- 3aIMCBIBATh YKCIIa 00paTHbIE IpOOH, HATypaIIbHOMY YUCIY, CMELIAaHHOMY YUCITY

- BBIIIOJIHATD JIEJIEHUE CMEILIAHHBIX YHCE

- HaXOJIUTh APOOU OT YKCIIa ¥ YUCIIA 10 €r0 IpooH

KonrtponsHast padora Ne4 1o teme: «YMHOKEHHUE IPOOCii».

KonTponbnas pabota N5 mo teme: «Jlenenue npoGein».

4. OTHomeHus: U mponopuun — 18 yaca.

OtHowenus. [Iponopuuu. [Ipsimast u oOpaTHasi mponopLHOHaNIbHbIE 3aBUCUMOCTH. MaciTad.
JlnvHa OKpYKHOCTH U Iiowmans kpyra. Ilap.
B xone nzyuenust Tembl 00y4aroluecs 10JKHBIL:

3HaTh
- OMpeJielieHne OTHOIICHU, TPOMOPIIUN

- Ha3BaHUs YJICHOB ITPOIIOPIUHA
(GopMyIMPOBKY OCHOBHOT'O CBOMCTBA MPOIOPLIUN

- OMpeZieTIeHNs MPSIMO MPONMOPLUOHATIBHBIX U OOPAaTHO MPOHNOPLMOHAIBHBIX BEUYMH - YTO TAKOE
Macirab

- q)OpMyJ'[BI AJI HAaXOKACHUA AJIWMHBI OKPY)KHOCTH U IIJIOIIAAN KpyTra

- OIIpeJIeNIeHNs pajnyca 1apa, AMaMerpa mapa, chepsl

YMmeTb

- HAXOJIUTh, KAaKyl0 4YacTb OJHO YHCIJIO COCTaBJISET OT JAPYroro, CKOJbKO IPOLEHTOB OJHO YHCIIO
COCTaBJISIET OT APYTOro

- IPUMEHATh OCHOBHOE CBOMCTBO IPOIIOPIIMY IPH PELIEHUU 33]1a4 U YPaBHEHUU

- IPUBOJIUTH TMPHUMEPHI TMPSMO MPOMOPLHUOHANBHBIX W OOpPaTHO NPOMOPHUOHANBHBIX BEJIMYUH -
HAXOJUTh 110 popMyJIaM IUIOIAIs Kpyra U JUIMHY OKPYKHOCTH

KonTponbnas padota Ne6 no teme: «OTHOLICHUS U IPOTIOPLIUN».

Kontponbras padora No7 mo teme: «Macmrab. [{nuHa okpyxHoctH. [Imomans kpyray.

5. ITos10kuTENIbHBIE U OTPULATEIbHBbIE YHcaa — 12 yacoB.

Koopaunats! Ha npsmoii. [IpotuBononoxueie yncna. Moayne yncia. CpaBHEHUE YHCEIL.
N3menenue Benu4mH.
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B XO0J€ U3YUYCHHS TCMbI 06yan0U11/Iec;1 JOJDKHBI:

3HarThb
- OIIpEEIICHNs] KOOPAUHATHOM NPAMON, KOOPIAUHATHI TOYKH HA NPSIMOU

- KaKuC 4rCjia Ha3bIBAOTCA IMPOTHUBOIIOJIOKHBIMU, LHCIIBIMU
- OIIpCACIICHUEC MOAYJI YUCJIa U €TI0 0003HaUeHHE
- AJITOPUTM CPABHCHUSA ITOJOKHUTCIBHBIX U OTPUIATCIIbHBIX YUCCII

YMmeTn
- OTMEUaTh TOYKH C 33JJaHHBIMU KOOPJIMHATAMU HAa TOPU3OHTAIBLHBIX U BEPTUKAIBHBIX TPSIMBIX

- HAXOJUThb YKCJIa IPOTUBOIIOIOKHBIE JAHHBIM

- HAXOJUTb MOAYJIb IOJOKUTEIBHOI0, OTPULIATEILHOIO YUCEI

- CPaBHMBATh TIOJIOKUTENbHBIE M OTpHUIlaTenbHble uncina KoHtponbHas pabora Ne8 mo Teme:
«[IonmoKHUTENBbHBIE U OTPULIATEIILHBIC YACIIAY.
6.Ci10:keHHe U BBIYUTAHHE MOJ0KUTEIbHBIX U OTPHLATEIbHBIX Yucea — 11 yacos.

CnoxxeHue 4nces ¢ HOMOUIbI0 KOOpAUHATHOU NpsAiMoi. Cl0KeHHe OTPULATENIbHbIX YHUCET.
CnoxxeHue 4yncen ¢ pa3HbIMH 3HaKamMu. Berunranue.
B xone n3yuenust TeMbl 00y4aroIuecs T0JKHBI:

3HaTe
- QJITOPUTM CJIOXKCHHS YHCET C TTOMOIIbI0 KOOPAMHATHOM MPSAMO

- IpaBUJIa CJIOXKEHUS OTPUIATEILHBIX YUCE U YHCEIl C pa3HBIMU 3HAKaMU
- YTO O3HAYaeT BHIYUTAHHE OTPULIATEIBHBIX YHNCET U KAaKUM JCHCTBHEM MOXHO 3aMEHHUTh BRIYUTAHHE
OJIHOTO YHMCJIa U3 IPYroro

YmMmern
- CKJIa/IBIBATh YMCJIa C IIOMOIIBI0 KOOPAMHATHON MPSMO

- BBINOJIHATD CJI0KCHHE OTPHUIIATESIIBHBIX YUCEI M YUCEIT C pa3HBIMH 3HAaKaMH1
- BBIYUTATh U3 JAHHOTO YHUCIIA APYTOC YUCIIO

Kontponbnas padota Ne9 no teme: «CiiokeHHE M BBIYUTAHUE TTOJOKUTEIBHBIX U OTPULIATEIBHBIX
quCcem.

7.YMHOKeHHE U JeJIeHHe MOJI0KUTEeJIbHbIX U OTPUIATEILHBIX Yuces -12 yacos.

YMmHuoxenue. Jlenenue. PanmonansHele yrcna. CBoiicTBa IEHCTBUM C pallMOHAIbHBIMU YHCIIAMHU.
B xoze nzyuenust TeMbl 00ydaromuecs JOMHKHBIL:
3HaTh
- IPAaBUJIO YMHOXKEHHUSI IBYX YHMCEJl C pa3HBIMH 3HAKaMU U JIBYX OTPULIATENIbHBIX YUCEI

MMpaBUJIO ACJIICHUA OTPULATCIIBHOTO YU CJIa Ha OTPULATCIIbHOC U ITPABUJIO ACIICHUS YUCCLII,
HMCIOIIUX pa3HbIC 3HAKU
- OIIPCACIICHUEC PATUOHAJIBHBIX YUCEIT

- CBOIMCTBA CJIOKECHHS U YMHOXCHUS PANUOHAJIBHBIX YU CCJT

YMmern
- YMHOXaTh YHCJIa C Pa3HBIMU 3HAKaMU U OTPHUIIATEIbHBIC YHCTIa

- ICIUTH OTPUIATEILHOE YUCIIO HA OTPUIIATEIBLHOE

- ICJIUTh YUCJa C pa3HBIMHA 3HAKaMU

- IPEJICTABIISATh PAIMOHAIBHOE YHCJIO B BUJE ACCATUYHOM NpoOu, MO0 B BUIE TEPHOTUIECKON
Ipobu

- IPUMEHSATh CBOMCTBA JEHUCTBUM C pAIlMOHAJIBHBIMU YHCJIAaMU MPH HAXOXKJACHUW 3HAYCHUM
BBIPAKECHUI

KonTponbnas padota Nel0 mo teme: «YMHOXKEHHE U ACTIEHUE MOTOKUTEIHBIX U OTPUIIATEIBHBIX

qHCEeI.
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8. Pemienne ypaBHenuii — 18 yacos.

Packpritue cko6ok. Koaddunment. [TogoOHbie cnaraembie. Pemenue ypaBuenuii. B
XOJIC U3YUEHHS TEMbI 00YJarOIIUECS TOTDKHBI:
3HaTh
- IpaBHJIa PACKPBITHS CKOOOK

- OIpeJIelIeHne YUCI0BOro Ko3(h(PpUIIMEHTOM BbIpasKEeHUs
- OIpeJielIeHHE MOJT00HBIX ClaraeMbIxX
- QJITOPUTM pEIlIeHUs TUHEWHBIX YpaBHEHUN

YMmeTn
- YIIPOINATh BBIPAKEHUS C IPUMEHEHUEM TTPaBUJI PACKPBITHSI CKOOOK

- YMETh MPUBOAUTH MOJ0OHBIE CllaraeMble

- peuiaTh JUHEHHbIE YpaBHEHUS

Kontponbnas padota Nell mo teme: «PackpbitTie ckobok. [Tomoonbie cinaraempie» KoHTponbHas
pabota Nel2 o Teme: «Pemenne ypaBHEHU.

9. KoopauHaThl Ha MJIOCKOCTH — 13 yacos.

[lepnenaukynsapuslie npsmslie. [lapamiensusle npsmole. KoopannaTtaas miockocts. Ctonbyarsie
nuarpammsl. ['padukn.
B xoze u3ydeHust TeMbl 00y4aronuecs 10KHBI:

3HaTh
- ONPEICIICHHS IEPTICHANKYIISIPHBIX U TapalIeIbHBIX MPSMBIX

- OIIPCACIICHHUC KOOpI[HH&THOﬁ IIJTIOCKOCTH, ocen 3.6CI_[I/ICC H OpAuHAaT

YmeTs
- CTPOUTH MEPHEHIUKYISIPHBIC U MapauIebHBIE MPSIMBIE C TTOMOIIBI0 YEPTEKHOTO TPEYrOJbHHUKA U

TpaHCHOPTHUpA

- 1300pakaTh TOUKH C 33JJaHHBIMU KOOPJIMHATAMHU Ha KOOPJIMHATHOM MIIOCKOCTH

- ONpeAEIATh KOOPAUHATHI TOUKH

- CTPOMTH CTOJ0YATHIE JUArPAMMBbI
- ctpouth npocrteimue rpadpuku KonrponbHas pabora Nel3 mo teme: «KoopauHaTel Ha
IUIOCKOCTH.

10. UTorosoe nosropenue — 14 yacos. Ilocie nosropeHus

M3Y4YEHHOI'0 MaTepuaa MpoBOJUTCS HUTOroBasi KOHTPOJIbHAs paboTa

Nel4.
TemaTH4yeckoe MJIAHUPOBAHUE N0 MaTeMaTHKe 6 KJacc.

Ne pazpgena | Coneprkanue yaeOHOTO YuebHbIe yackl KontponbHabie paboThI

U TEM MaTtepuana

1 JlenmumocTh uncen 19 1

2 CrnoxeHne 1 BRIYUTaHHE ApoOdeii ¢ | 22 2
pa3HBIMH 3HAMEHATEIISIMU

3 YMHOXEHUE U eTIEHNE 31 3
OOBIKHOBEHHBIX JIpo0eit

4 OTHOLIEHUS U TPONIOPLIUU 18 2

5 [TonoxurenbHbIe U 12 1
OTpHUIaTEeNbHBIC YK CIIa
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6 CJ10’KEeHYE U BBIYUTAHUE 11 1
MMOJIOKUTENBHBIX U
OTPHIIATEIILHBIX YUCEIT

7 VYMHOXXEHUE U JIEJIEHUE 12 1
MOJIOXKUTEIBHBIX U
OTPHUIATEIIbHBIX YHCEIT

8 Pemenue ypaBHeHM 18 2
9 KoopauHaTsl Ha MII0CKOCTH 13 1
10 HroroBoe moBTOpEeHUE 19

7 kaacc anreopa (4 yaca B Heae0, Bcero 140 yacoB)
1. BbipaxeHmus:, TOK1eCTBA, ypaBHeHud (26 1aca).

YucnoBele BeIpaxkeHus ¢ nepeMeHHbIMU. [Ipocreiime npeoOpa3oBaHus BbIPAKEHUH.
VYpaBHeHUE, KOPEHb ypaBHEHUS. JINHEHHOE ypaBHEHHE C OJTHOW MEPEMEHHOM. Pelienne TeKCTOBbIX
3aJja4 METOJIOM COCTaBJIeHUs ypaBHEHUN. CTaTUCTUUYECKHE XapaKTEPUCTHKH.

OcHoOBHas 11e1b — CHCTEMATH3HPOBATh U 00OOIIUTH CBEACHHUS O TPeoOpa30oBaHUIX
anreOpandecKuX BhIPAKEHUH U pelIeHUu YpaBHEHHUH ¢ OJJHOM MepeMEHHOM.

[epBas Tema Kypca 7 Kiacca sIBISCTCS CBSI3YIOLIUM 3BEHOM MEXIy KypcoM MaTeMaTHKu 5— 6
KJIaCCOB M KypcoM aireOpsl. B Hel 3aKpemisioTCs BBIYUCIUTENNbHbBIE HABBIKH, CUCTEMAaTH3UPYIOTCS U
0000IIaI0TCs CBEICHHS O MPEOOPA30BAHUAX BHIPAKCHUN U PEIICHIH YPaBHEHHA.

HaxoxxaeHue 3HaueHu YUCIOBBIX U OYKBEHHBIX BBIPQXKEHUH J1a€T BO3MOKHOCTh ITOBTOPHUTD C
YUYaAIIUMUCS TPaBUIIa ICHCTBUH € pallMOHAIBHBIMU YACIaMHU. Y MEHHSI BBITIONHATH apu(METHIECKHIE
JeUCTBUS C pallMOHAIBHBIMU YHCIIAMHU SIBIISIIOTCSI OTIOPHBIMM IS Bcero Kypca anreOpsl. Cienyer
BBISICHUTB, HACKOJIBKO IMPOYHO OBJIA/IEIN UMU YYalIUecs, U B Cilydae HE0OOXOJMMOCTH OpraHU30BaTh
IIOBTOPEHUE C 1IeJIbIO JIMKBUIAIIMH BbISIBICHHBIX TPOOEIOB. Pa3BUTHIO HABBIKOB BBIUUCIICHUI
JIOJKHO YIENSThCS Cepbe3HOE BHUMAHKE U B JaJbHEHIIEM IPU U3YYEHUH JPYTUX TEM Kypca
anreOpsbl.

B cBsI3u ¢ paccMOTpeHHEM BOIIPOCca O CPaBHEHUH 3HAUEHUH BBIPAXKEHUN pacIIupsIFOTCS
CBEICHHSI O HEPABEHCTBAX: BBOAATCS 3HAKM HEPABEHCTB, JA€TCS MOHATUE O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpenuu npeoOpa3oBaHU BEIpaKEHUH (pOpMalIbHO-OIIEpaTUBHbIE YMEHUS
OCTarOTCs HA TOM K€ YPOBHE, yYallluecs IOJHUMAIOTCS HAa HOBYIO CTYIIEHb B OBJIAJICHUHM TEOPUEH.
BBoasTCS OHATHS «TOXK/IECTBEHHO PAaBHBIE BHIPAKEHUSN», KTOXKIECTBOY, «TOXKIECTBEHHOE
npeoOpa3oBaHue BBIPAKEHUI», COEpHKAHUE KOTOPBIX Oy/IET MOCTOSHHO PACKPBIBATHCS U
YIIyOIsTHCS PU U3YUYEHUHU IPe0Opa30BaHUl pa3IuYHbIX aIreOpanyecKux BbIPaKEHUH.
[TomuepkuBaeTcs, 4TO OCHOBY TOX/IECTBEHHBIX IPe0OPa30BaHUM COCTABISIIOT CBOMCTBA IEHCTBHIM
HaJ| YUCJIAMHU.

YcunuBaercs poib TEOPETUUECKUX CBEIEHUN TIPU PACCMOTPEHUH ypaBHEHU. C LIE€IbI0
o0ecrieueHns 0CO3HAHHOTO BOCTIPUATHUS yUaIllUMUCS aITOPUTMOB PEIIEHUs] YpaBHEHUI BBOJUTCS
BCIIOMOTaTeNIbHOE TIOHATHE PABHOCHJILHOCTH YpaBHEHHH, (POPMYIHUPYIOTCS U Pa3bsCHAIOTCS Ha
KOHKPETHBIX MPUMEPAX CBOWCTBA PABHOCHJIBHOCTHU. J[aeTcs MOHATHE TMHEHHOTO YpaBHEHUS U
HCCIIeIyeTCs BOIIPOC O YHCIe ero KopHei. B cucreme ynpaxxHeHuil ocoboe BHUMaHuE yaemseTcs
pEIIeHNIO0 YpaBHEHU BUJIa ax = b MPH pa3IU4HbIX 3HaUeHUsX a u b. [Ipogomkaercs padora o
(OpMHUPOBAHHUIO y YUAIIUXCSI YMEHHUS UCIIOJIb30BaTh alllapar ypaBHEHUH KaK CPEICTBO Ul PEeLIeHUS
TEKCTOBBIX 33Ja4. Y POBEHb CII0KHOCTH 33/1a4 3/IeCh OCTaeTCs TAKUM XKe, Kak B 6 Kiiacce.

N3ydeHne TemMbl 3aBepUIacTCs 03HAKOMIIEHHEM yYalIuXcs ¢ IPOCTEUILIMMU CTATUCTUIECKUMU
XapaKTepUCTHKAMU: CPEAHUM apu(METHUECKUM, MOJI0M, METMAaHOM, pa3MaxoM. Yyamuecs JOKHbBI
YMETb HCIOJIb30BATh ITH XapAKTEPUCTUKHU I aHAJIN3a psAAa JAHHBIX B HECJIOKHBIX CUTYalUsX.

KonTpoabubix pabort: 2
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2. Oynkuuu (20 yacoB)

dyHK1U, 0061acTh onpeneneHus GyHknuu. Berancnenue 3sHadeHnii pyHakiuu no Gopmyie.
I'padux ¢pynkuuu. [Ipsmas nponopuuoHaIbHOCTh U ee rpaduk. JInneitHas GpyHkuus u ee rpaduk.

OcHOBHasl 11€J1b — O03HAKOMUTH YHYaIIUXCs ¢ BAXKHEHIIMMU (YHKIMOHAIBHBIMU OHATUSAMU U C
rpaduKaMH MPsIMOM MPOMTOPIMOHAIBHOCTH M IMHEHHON (DYHKIIMU OOILEro BUA.

JlaHHas TeMa SIBJIE€TCS] Ha4allbHBIM 3TAllOM B CCTEMaTHYeCKON ()yHKIIMOHAIBHOM MOATOTOBKE
yyamumxcs. 3/1eCh BBOJATCS TaKUE MOHATHSA, KaK (YHKILUS, APTYMEHT, 00JIaCTh ONpeIeICHHUs
¢bynkuuny, rpaduk GyHkauyu. OyHKIUS TPAKTYETCA KaKk 3aBUCUMOCTh OJJHOH NepEMEHHON OT APYrou.
VYyamuecs Moxy4aroT IepBoe MpeACcTaBIeHue o crocobax 3ananus GyHkuu. B nanHoi Teme
HauuHaeTcs padora 1o GOPMHUPOBAHUIO Y yUaIlUXCs YMEHUI HaXOAUTh 10 (GopMyJie 3HaUeHHe
(GyHKIMHU IO U3BECTHOMY 3HAUYEHUIO apryMEHTa, BBIIOJIHATH TY )K€ 3aj1auy o rpaduKy U pemarsb 1o
rpaduky oOpaTHYIO 3a/1a4y.

@ yHKINOHAIBHBIC TIOHATHUS IT0IY4Yal0T CBOIO KOHKPETU3ALMIO IIPU U3yUYECHUHN JTMHEHHON
(GYHKLMU ¥ €€ YaCTHOT'O BHUJIa — MPSIMOM MPONOPLUUOHAIBHOCTUA. Y MEHUS CTPOUTh U YUTATh
rpaduKy 3TUX QYHKIHMNA MHUPOKO UCIIOIB3YIOTCA KaK B CAMOM Kypce alnredphl, Tak U B Kypcax
reoMeTpuu U GU3MKU. Yyalyecs J0KHBI IOHUMATh, KaK BIUSET 3HaK KO3 UIMeHTa Ha
pacrioyio’keHre B KOOPAWHATHOH MI0cKOoCTH Tpaduka GpyHkun y = kx, rae u k # 0, kak 3aBUCHT OT
3naueHuil k u b B3aumHoe pacnonosxkenue rpadukoB ABYX QyHKIM Buga y = kx + b.

®opmupoBanue BceX (PyHKIIMOHAIBHBIX MOHATHI M BRIPA0OTKA COOTBETCTBYIONINX HABBIKOB, a
TaKXe U3y4EeHUE KOHKPETHBIX (YHKLUN COPOBOXKIAIOTCS PACCMOTPEHUEM TPUMEPOB PEAIbHBIX
3aBHCUMOCTEH MKy BETMUYNHAMH, YTO CIIOCOOCTBYET YCHIICHHUIO PUKIATHON HAIPABICHHOCTH
Kypca anreopsl.

KonTponbubix padot: 1

3. CreneHsb ¢ HAaTYpaJIbHbIM NOKa3artesieM (18 yacos)
3

CTemneHb ¢ HATYpaIbHBIM MOKA3aTeIeM | ee cBolcTBa. OnHounen. Oynkuun y = x2, y = x° u ux
rpaukH.

OcHoBHasl 11€1b — BbIpab0TaTh YMEHUE BBINOIHATH ASUCTBUS HaJl CTEIICHSIMU C
HaTypaJIbHBIMH I10Ka3aTesIMU.

B naHHOI Teme naercs onpe/esieHue CTENeHN ¢ HaTypalibHbIM MoKazaresneM. B kypce
MaTeMaTHKH O KJjlacca yJalluecs y»e BCTPEeYaJIuCh ¢ IpUMepaMH BO3BE/ICHHUS YHCEN B CTENEHb. B
CBSI3U C BBIUMCIIEHUEM 3HAUEHUI CTerneHu B 7 Kjacce JaeTcs IMpeJcTaBlIeHHE HaX0XKJICHUU
3HAYEHUH CTENEHU C MOMOIIBIO KAJIbKYJISITOpa. PaccmaTpuBaroTcs CBOMCTBA CTEIIEHU C
HaTypaJbHBIM NOKa3aTeneM. Ha mpumepe gokaszarenbcTBa CBOMCTB CTETIEHU YYallMecs BIEPBbIE
3HAKOMSTCS € I0Ka3aTebCTBaMU, POBOIMMBIMU Ha anredpandeckoM Matepuaie. CBoiicTBa
CTEIIEHH C HaTypaJbHbIM [TOKa3aTeNeM HaXOAsAT NPUMEHEHHUE NpPU YMHOXXEHHU OJHOUIECHOB U
BO3BEJIEHUU OJTHOUIEHOB B CTeNEHb. [Ipy HaX0KIEeHUH 3HAUE€HUH BBIPAXKEHUH, COJEpKAIINX
CTEINeHH, 0c000e BHUMaHHE ClIeyeT OOpaTUTh Ha MOPSAJOK JeHCTBUI.

PaccmoTpenne QyHKImi y = X2, y = X° HO3BOMSET TIPOIOKUTE PaboTy Mo (OPMUPOBAHHIO
YMEHUI CTpOUTh U UuTaTh rpaduku GyHKuui. BaxkHo 00paTuTh BHUMaHHME y4yallluXcs Ha
ocobenHoCTH rpaduka GyHKINH y = X2 TpadUK IPOXOAMUT Yepes Hadano KOOpAHHaT, ock Oy
SBIISIETCS €r0 OChI0 CUMMETPUH, IpadUK pacroioKeH B BEpXHEH MOIYIIOCKOCTH.

YMeHue cTpouts Tpaduku GQYHKIMH y = X? 1 y = X° HCIIONB3yeTCs I 03HAKOMIIEHHUS
yJamuxcs ¢ rpapuyeckium cnocoOoM peneHust ypaBHEHHUH.

KonTponbubix padot: 1

4. MHorouwiensbl (25 yacon)
MHuorounes. ClnoxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOUJIEHOB. Pa3iokeHne MHOTO4JIEHOB
Ha MHOXXHTCIIN.
OcHoBHas 11e71b — BBIPA00TaTh YMEHUE BBITIOJIHATH CIOXKEHHE, BHIYUTAHUE, YMHOKEHUE
MHOT'OYJICHOB U Pa3JIOKCHUEC MHOT'OYJICHOB HA MHOXKUTCIIN.
JlanHast TeMa urpaet pyHIaMeHTaIbHYIO POJib B (GOPMHUPOBAHUHN YMEHUS BBIOTHSTH
TOXJIECTBEHHBIE TPe0Opa3oBaHus anredpandeckux BoipaxkeHuil. DopMupyemsble 3/1€Ch
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(dbopmanpHOOTIEpaTUBHBIE YMEHUS SBJISAIOTCS OTMIOPHBIMU MPU U3YYECHUU EHCTBHM C pallMOHAIBHBIMU
Apo0sMU, KOPHSIMHU, CTENICHSIMU C PAllMOHAILHBIMU MOKA3aTEISIMU.

N3yueHnne TeMbl HAUMHAETCS C BBEACHUS ITOHATUNA MHOTOWIECHA, CTAHJAPTHOIO BUAA
MHOT'O4JIEHA, CTENEHU MHOrowIeHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT aJITOPUTMBI IEHCTBUH C
MHOI'OYJIEHAMHU — CJIO’KEHUE, BBIYUTAHUE U YMHOXKEHHUE. YUYaluecs JOJIKHBI IOHUMAaTh, 4TO CYMMY,
Pa3HOCTb, IPOU3BEACHUE MHOTOUICHOB BCEIla MOKHO MPEJCTABUTh B BUJI€ MHOTOWIeHA. JlelcTBHA
CJIO’KEHHUS, BHIUUTAHUS U YMHOKEHUSI MHOTOYJIEHOB BBICTYIIAIOT KAK COCTaBHOM KOMIIOHEHT B
3aJJaHUAX Ha IpeoOpa3oBaHus LeibIX BelpaxkeHuil. [ToaToMy HenenecooOpa3HO nepexoanTh K
KOMOWHUPOBAHHBIM 3a/IaHUSM MIPEXKIE, YeEM YCBOCHBI OCHOBHBIEC QJITOPUTMBI.

Cepbe3HOE BHUMAHHE B 9TOU TEME YACIAETCS PA3JIOKEHHIO MHOIOWIEHOB HA MHOKHUTEIIH C
MIOMOIIIBIO BEIHECEHHSI 32 CKOOKH OOIIET0 MHOXHTEINS U C TIOMOIIBIO TPYIITHPOBKH.
CootBeTcTBYOIIME TPe0OPa30BaHusl HaXOAT HIMPOKOE IPUMEHEHHUE KaK B Kypce 7 Kilacca, Tak U B
MOCTETYIOIUX Kypcax, 0COOEHHO B ICHCTBHSIX C PAllMOHAIBHBIMU JIPOOSIMH.

B nanHOM Teme ydamuecs: BCTpEeYaroTCs ¢ IPUMEPAMH UCIIOJIb30BAHUS PACCMATPUBAEMBIX
npeoOpa3oBaHuil MPH pEIICHUH Pa3HOOOPA3HBIX 33/a4, B YACTHOCTH IPH PEIICHUH YPAaBHEHHHA. DTO
MIO3BOJISIET B XO/1€ U3YYEHHSI TEMBbI IIPOJIOJKUTE PaObOTy 1O (POPMUPOBAHUIO YMEHUS pelllaTh
YPaBHEHUs, & TAK)KE PEIIaTh 3aa4d METOJOM COCTaBIICHUs YpaBHEHUM. B uncio ynpakHeHn
BKJIIOYAIOTCS HECJIOKHBIE 3aJJaHNsI Ha JOKa3aTEJIbCTBO TOXKIECTBA.

KoHnTpoabHbIx padboTt: 2

5. ®opMyJibl COKPALIEHHOT0 YMHOXKeHHs (23 4acoB)

dopmymsl (a +b)?> =a?+2ab+b% (axb)®=a%+3a’b +3ab? £ b3 (a£b) (a®+ab+b?) =2a°

+b3, [Ipumenenne GopMyI1 COKPAIIEHHOTO YMHOKEHHS B IPE0OPA30BAHUAX BHIPAKEHHIA.

OcHoBHas 11e1b — BBIPA00TAaTh YMEHHE MPUMEHATH (OPMYIIBI COKPAIIIEHHOTO YMHOKEHUS B
peoOpa30BaHUAX 1IETBIX BHIPAKEHUH B MHOTOWICHBI M B Pa3JI0KEHHH MHOTOUYJICHOB Ha MHOKUTEJIH.

B nanHOI Teme npogoipKaeTcs padoTa mo GOPMHPOBAHUIO y yHAIIUXCS YMEHUS BBITTOTHSTH
TOK/IECTBEHHBIE ITPe00pa30BaHus LENbIX BeIpakeHUH. OCHOBHOE BHUMAHHE B TEME YIEIsCTCS
dopmynam (a - b) (a +b) =a? - b% (a+b)? = a? £ 2ab + b?. Yuammecs 10MKHBI 3HATH TH GOPMYIIBI
U COOTBETCTBYIOIIUE CIIOBECHBIE (POPMYIHPOBKH, YMETh IPUMEHSTH UX KaK «CJIEBa HAIPaBoy, TaK U
«CTIpaBa HAJIEBOY.

Hapsy ¢ ykasaHHBIMH paccMaTpHUBaroTCs Takxke hopmyns (a £ b)® = a+ 3a%b + 3ab? £ b%, 2% +
b® = (a £ b) (a® + ab + b?). OHAKO OHM HAXOJAT MEHbIIEE TIPUMEHEHHE B KypCe, TOITOMY He
CIIeyeT U3IHUILIHE YBJIEKAThCs BBITOJHEHHEM YIIPAKHEHUH Ha UX UCIOJIb30BAHHUE.

B 3akimounTebHOM YacTH TEMbI pacCMaTPUBAETCS IPUMEHEHHNE Pa3InYHbBIX TIPUEMOB
pa3ioKeHUs] MHOTOYJIEHOB Ha MHOXHTENH, a TAKXKE UCIOJIb30BaHUE PeoOpa3oBaHMM LENIbIX
BBIPOKEHUH JUTSI peIICHHs IIMPOKOTO KpyTa 3a1a4.

KonTtponbHbIx padot: 2

6. Cucrembl IMHeHHBIX ypaBHeHui (174acoB)

Cucrema ypaBHeHMil. PemieHne cucteMsl JByX JTMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU U
€ro reoMeTpudecKas HHTepIpeTanus. Perenne TEKCTOBBIX 3a/1a4 METOAOM COCTaBIEHHUS CUCTEM
YpPaBHEHUU.

OcHOBHas 11€1b — 03HAKOMUTH YYaIIUXCs CO CITOCOOOM pEIeHUs] CUCTEM JTMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMH, BbIPA0OTATh YMEHHE PelllaTh CUCTEMbI YPaBHEHUI U IPUMEHSTh
UX NIpU PELIEHUH TEKCTOBBIX 3a7ad.

N3yuenne cucreM ypaBHEHUN pacnpenensercs Mexxay Kypcamu 7 1 9 kitaccos. B 7 kiacce
BBOJMTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMBI JIMHENHBIX YPAaBHEHUI.

W3noxxeHre HaUWHAETCS C BBEACHUS MOHITHS «JIMHEWHOE YPaBHEHHE C IBYMS [IE€PEMEHHBIMI.
B cucremy ynpaxxHEHMI BKIIOYAIOTCS HECTIOXKHBIE 3aJaHUs HAa PEIICHNE JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU B LEJIBIX YUCIIAX.

dopmupyeTcs yMeHue cTpouTh rpaduk ypaBHenus a + by = ¢, rae a # 0 unu b # 0, npu
pa3IMYHBIX 3HAYCHUSIX a, b, c. BBenenne rpaduyecknx 006pa3oB 1aeT BOSMOKHOCTh HATJISTHO
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HCCIIEA0BATh BOIPOC O YUCIIE PELIECHUN CUCTEMBI IBYX JIMHEMHBIX YPABHEHUN C ABYMsI
IIEPEMEHHBIMH.

OCHOBHOE MECTO B IaHHOM TEME 3aHMMAET U3YUYEHUE AITOPUTMOB PELICHUS CUCTEM JIBYX
JMHEWHBIX YpaBHEHHH € IByMsI IEPEMEHHBIMU CIIOCOOOM MOACTAaHOBKH U CIIOCOOOM CIIOKEHMSL.
BBenenue cuctem no3BoseT 3HaYUTEIbHO PACIIMPUTh KPYT TEKCTOBBIX 3a/1a4, PEIIAEMBIX C
IIOMOILbIO anmapara areOpsl. [IpuMeHeHre cucTeM ynpoIaeT npouece NepeBoia AaHHbIX 3a/1a4M €
OOBIYHOTO SI3bIKA HA SI3bIK YPABHCHHIA.

KontponbHbIX padoT: 1

7. lloBTopenue (11 yacoB)
OcHoBHas 1enb. [ToBTOpUTH, 3aKpenuTh U 0000mKTh OcHOBHBIE 3Y H, moydennsie B 7 Kiacce.
KontponsHbix padort: 1

TemaTu4eckoe NIaHNpoOBaHue Mo ajaredpe 7 kiaacc.

Ne HanmenoBanue pa3znenos u teMm VY4eOHbIe yachl KonTtponbHbie paboTh
pasznena
U TeM
Bripaxkenusi, Toxk/1€CcTBa, ypaBHEHUS 26 2
OyHKIIUU 20 1
CreneHb ¢ HaTypajabHBIM [TOKA3aTeIEM 18 1
MHorousneHsl 25 2
DopMyIIbl COKPALIEHHOTO YMHOXEHHS 23 2
CucreMbl TMHENHBIX YpaBHEHUN 17 1
[ToBTOpEeHUE 11 1

7 knacc reomerpus (2 yaca B Hele0, Beero 70 4acoB)
1. HauyaabHble reomerpuuyeckue ceeaenns (11 yacon)

[Ipocreiimue reoMeTpuueckre GUrypsl: MpsiMasi, TOUKa, OTPE30K, JIyd, yroiu. [lonarue
paBeHCTBa reomeTpuieckux ¢uryp. CpaBHeHHE OTPE3KOB U yriioB. Mi3MepeHune oTpe3KoB, IMHA
otpeska. I3MepeHue yrios, rpagycHas Mepa yria. CMeXHbIe M BEpTHKaJIbHbIE YIJIbl, UX CBOWCTBA.
[lepnenauKynspHbIC IPSMBIE.

OcHoOBHas L1e/1b — CUCTEMATU3UPOBATh 3HAHUS YYaIUXCs O IPOCTEHIINX FEOMETPUUECKUX
¢durypax u ux cBOICTBax; BBECTH IIOHATHE PaBEHCTBA (Uryp.

B nanHOI TeMe BBOISTCS OCHOBHBIE TEOMETPUYECKHE TOHATHUS U CBOICTBA MPOCTENIINX
reOMEeTPUYECKUX (PUTYp,Ha OCHOBE HArJISAHBIX MIPEICTABICHUM ydaluxcs yTeM 00001eHus
OYEBHJIHBIX MJIM U3BECTHBIX M3 Kypca MaTeMaTHKu 1—6 kiaccoB reoMerpuyeckux ¢axkTtos. [lonsTre
aKCHOMBI Ha HA4aJIbHOM JdTarne oOy4eHHs He BBOAUTCS, M CAMH aKCHOMBI HE (POPMYIIUPYIOTCS B
sBHOM BHJle. HeoOXoquMble HCXOHbIE ON0KEHHS, Ha OCHOBE KOTOPBIX M3Yy4al0TCs CBONCTBA
T€OMETPUUYECKUX (DUTYp, TPUBOAATCS B onucaTesibHOU popme. [IpuHIIMIHATBHBIM MOMEHTOM
JTAHHOM TeMBI SBJISIETCS BBEICHUE MTOHATHS PABEHCTBA FT€OMETPUUECKUX (PUTYp, HA OCHOBE
HarJsiAHOI'O ITOHATHS HAJIOXKECHU . Onpeﬂeneﬁﬁoe BHUMAaHHEC JOJKHO YACIATHECA IMMPAKTUICCKUM
MPUIIOKEHUSIM T€OMETPUUYECKUX OHSATHH.

KonTponbubix padot: 1

2. Tpeyroabuuxu (18 yacos)

TpeyronsHuk. IIpusHaku paBeHCTBa TpeyroiabHUKOB. [leprieHauKkymsap k npsmoii. Menuansl,
OMCCEKTPHUCHI U BBICOTHI TPEYTrOIbHUKA. PaBHOOEAPEHHBIHN TPEYroJbHUK U €ro CBOMCTBA. 3aaun Ha
IIOCTPOEHHUE € TOMOILBIO LIUPKYJIS U TUHEHKH.

OcHoBHasl 11€JIb — BBECTH MOHATHE TEOPEMBI; BRIPAOOTaTh YMEHHUE J1I0Ka3bIBaTh PABEHCTBO
TPEYTrOJIBHUKOB € ITOMOIIBIO U3YYEHHBIX IIPU3HAKOB; BBECTU HOBBIM KJIACC 3aJ1a4 — Ha IIOCTPOEHUE C
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MOMOIIBIO UPKYJIS U TUHEUKHU.

[Ipu3Haku paBeHCTBa TPEYTOJILHUKOB SBJSIOTCS OCHOBHBIM pab0O4MM ammapaToM BCEro Kypca
reoMeTpud. Jloka3aTenbCTBO OOJIBIIEH YaCTH TEOPEM Kypca U TaKKe PElIeHHEe MHOTHX 3a1a4
MIPOBOAMTCS IO CIAEAYIOLIEH cXeMe: TOUCK PaBHBIX TPEYroJbHUKOB — O0OOCHOBAaHHE UX PABEHCTBA C
MOMOIIIbIO KAKOTO-TO MTPU3HAKA — CJIE/ICTBUS, BRITEKAIOIIME U3 PABEHCTBA TPEYTOJIbHUKOB.
[IpumeHeHne MpU3HAKOB PaBEHCTBA TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4 JTAeT BO3MOKHOCTh
MOCTENEHHO HAKAILJIMBATh ONBIT MPOBEJACHUS JOKA3aTeIbHbBIX paccykaeHuidl. Ha HayaibHOM 3Tane
M3YYEHUS U MPUMEHEHHUs IPU3HAKOB PaBEHCTBA TPEYTOJILHUKOB 11€JIECO00PA3HO HCIIOIb30BATh
3a/1a4u C TOTOBBIMHU YE€PTEKAMHU.

KontponbHbIx padoT: 1

3. MMapayiesnbHble npsvble (12 yacoB)

[Ipu3Haku napamienbHOCTH NPSAMBIX. AKCHOMa NapajiesbHbIX NpsMbiX. CBoicTBa
[apaJUIEIbHBIX IPSIMBbIX.

OcHOBHasl 11€1b — BBECTH OJIHO U3 BAKHEHUIIMX MOHATHHA — IMOHATHE NapaljIe/IbHBIX NPSMBIX;
JaTh I1EPBOE MPEACTABICHUE 00 aKCHOMaxX U aKCHOMaTHYECKOM METOJIE B TEOMETPUH; BBECTH
aKCHOMY NapajyIeNIbHBIX MPSAMBIX.

[Ipu3Haky u cBOMCTBA MapajIebHBIX IPSIMBIX, CBA3aHHBIE C YIJIaMU, 0Opa30BaHHBIMU IPU
NepeceueHU  IBYX MPSAMBIX CEeKyILel (HaKpecT JIexKalMMH, OJHOCTOPOHHUMHU, COOTBETCTBEHHBIMH),
IIMPOKO MCTIONIB3YIOTCS B JAbHEHIIIEM ITPH U3YUYE€HUH YETHIPEXYTOJIbHUKOB, MOTO0HBIX
TPEYTOJIbHUKOB, ITPU PELICHUH 337134, a TAK)KE B Kypce CTEPEOMETPHUH.

KontponsHbix pador: 1

4. CoOTHOLIEHUSI MeKAY CTOPOHAMH H yIJIaMM TpeyrojbHuka (18 yacos)

Cymma yriioB TpeyrosibHuKa. COOTHOIIEHHE MEXy CTOPOHAMH U YIJIaMU TPEYroJIbHUKA.
HepagenctBo Tpeyronbauka. [IpaMoyroybHble TPEYTrOJBHUKHY, UX CBOMCTBA U IIPU3HAKN PAaBEHCTBA.
PaccrosHue ot Touku 10 npsMoil. PaccrosiHue Mexay napamienabHbIMu OpsiMbIMu. [locTpoenue
TPEYTrOJIbHUKA 10 TPEM JIEMEHTaM.

OcHoBHasl LIeJIb — PacCMOTPETh HOBBIE MHTEPECHBIE U BaKHBIE CBOMCTBA TPEYTOJIBHUKOB.

B nanno# TeMe T0Ka3bIBAETCS OJHA U3 BAXKHEUILINX TEOPEM F€OMETPUU — TEOPEMA O CyMME
YTJIOB TpeyroibHUKa. OHa MO3BOJISET JaTh KIACCU(UKALUIO TPEYTOJIbHUKOB 1O yIjlaM
(OCTpOYTOIBHBIN, MPSAMOYTOJIbHBIHN, TYIOYTOJIbHBIN), @ TAKXKE YCTAHOBUTh HEKOTOPBIE CBOICTBA U
IIPU3HAKU PABEHCTBA MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonsATHE pacCTOSIHUA MEXAY NapaJIEIbHBIMU NPSIMBIMHA BBOJUTCS HA OCHOBE JOKa3aHHOU
MIPEABAPUTEIIEHO TEOPEMBI O TOM, YTO BCE TOUKHU KKIOU U3 ABYX NapajlIeIbHbIX IIPAMBIX
paBHOYAAJIEHBI OT IPYroi MPsIMON. DTO MOHATHE UTPAET BaXKHYIO POJIb, B YACTHOCTH HCIIOJIb3YETCS B
3a/1a4ax Ha [IOCTPOCHHUE.

[Ipu pemreHnn 3aaa4 Ha NOCTPOEHUE B 7 KJacce CIEAyeT OTPAHUYUTHCS TOIBKO BBIIIOJIHEHHEM
Y ONMCAHUEM MOCTPOEHUSI HCKOMOMW (UTyphl. B 0TAenbHBIX cydasx MOXKHO ITPOBECTH YCTHO aHAIIU3
Y JJOKA3aTeNIbCTBO, a JIEMEHTHI UCCIIEI0BAHMS TOJKHBI ITPUCYTCTBOBATH JIMIIb TOT1A, KO 1A 3TO
OTOBOPEHO YCIIOBUEM 3aJa4H.

KonTpoabnbix pabort: 2

5. IToBTopenne. Pemenue 3aga4 (11 u.)
OcHoBHas 1enb. [IoBTopuTh, 3aKkpenuTh 1 00001UTh OcHOBHBIE 3YH, nomyuenHsie B 7 Kiacce.

TeMaTHuyeckoe IVIAHMPOBAHUE 110 FeOMETPHUHU 7 KJacc.

Ne HaumenoBanwue pa3aenoB u Tem VueOHEBIE Yachl KoHTponbHbIe paboThI
pasnena
U TEM
1. HauanbHble reomeTpruecKkue cBEACHUS 11 1
2 TpeyronbHUKN 18 1
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3. [TapanenpHble MpsiMbIE 12 1

4, CoOTHOIIICHUS MEKTy CTOPOHAMH H 18 2
yIJIaMU TPEYrOJbHHUKA

o. [ToBTOopenue. Pemenue 3anau 11 1

8 kiacc anredpa (3 yaca B Hemenio, Becero 105 yacoB)
1. PaumonannHbie 1podu (22 yaca)

| PanmonanbHas qpodb. OCHOBHOE CBOMCTBO Ipo0OH, cokpalienue apooeii. K ToxkaecTBeHHbIE
peoOpa3oBaHUs PANMOHAIBHBIX BBIPAKCHHIA.

OcHoBHas 11e€1b — BBIPA00TaTh yMEHHUE BHIMOIHATH TOX/IECTBEHHbIE TPe0Opa3oBaHus
PalMOHAIBHBIX BBIPAKCHUH.

Tak kak 1eHCTBHS ¢ pallMOHAIBHBIMU APOOSMH CYIIECTBEHHBIM 00pa30M ONMUPAIOTCS HA
JEUCTBHS C MHOTOYJICHAMH, TO B Ha4aJle TeMbl HEOOX0AMMO OBTOPHUTH C YHAIIUMUCS
peoOpa3oBaHus IETBIX BEIPAKECHUH.

I'maBHOE MecTO B ITaHHOH TeMe 3aHHMAIOT AITOPUTMBI JEHCTBHIA APOOSIMU.

KoHnTpoabHbIx padbort: 2

2. Ksaaparubie kopuu (18 yacos)
[TonsiTre 06 nppaunoHaIbHBIX yncaax. OO1ue CBeIeH s O IeHCTBUTENIbHBIX YU CIIaX.
KBanpatHslit kopeHb. [ToHATHE 0 HAXO0XKAEHUH TPUOIHKEHHOT0 3HAYEHHs KBaJPaTHOI'O KOPHSI.
CaoiicTBa KBaapaTHbIX KOpHEH. [IpeoOpa3oBanus BbIpaXKeHU, COAEPKALUX KBAAPAaTHbIE KOPHHU.

OcHOBHas 11eJIb — CUCTEMAaTHU3UPOBATh CBEJCHHUS O PAIIMOHAIBHBIX YHCIIAX U 1aTh
NpeCTaBIeHHE 00 HPPALMOHATBHBIX YHCIIAX, PACIIMPUB TEM CAMBIM ITOHATHE O YHCIIE; BRIPpAaboTaTh
YMEHHE BBIIOJHATH TPe00pa3oBaHus BRIPAKEHHH, COEPKALIMX KBaIpaTHbIE KOPHH.

B naHHOI Teme yuamuecs MmoIydaloT HadyallbHOE MPEICTABICHHE O MMOHATHH JICHCTBUTEIBHOTO
yuciaa. C 3Tol nesabro 060011at0TCs N3BECTHBIE YUALTUMCS CBEAECHUS O PallMOHAIbHBIX yncnax. s
BBEJICHUS NTOHATHUS HPPAMOHAIBHOTO YHCIIa UCIIOIB3YETCSl HHTYUTUBHO MPECTABICHUE O TOM, UYTO
KaX/IbIil OTPE30K UMEET UIMHY U IIOTOMY KaX10M TOUYKe KOOPAMHATHOM NMPSIMON COOTBETCTBYET
HekoTopoe uncio. [Tokas3pIBaeTcs, 4To CyIIECTBYIOT TOUKH, HE HMEIOIIHE PAl[HOHATIBHBIX adcuucce.

ITpu BBeZieHNN TOHATHS KOPHS MOJIE3HO 03HAKOMUTH YUYAIIUXCsl ¢ HAXOKJCHUEM KOpHeH ¢
MIOMOIIBIO KaTbKYISATOPA.

OcCHOBHOE BHUMAaHUE YAENAeTCs MOHATUIO apu(hMETHUECKOT0 KBaJpaTHOI'O KOPHS M CBOMCTBaM
apru(METHIECKNX KBaJPaTHBIX KOpHEH. Jl0Ka3bIBAIOTCS TEOPEMBI O KOPHE M3 MPOU3BEICHHS U IPOOH.
UpPpalMOHAILHOCTH B 3HAMEHATese Jpoou. J o | |

KoHnTpoabHbix padbort: 2

3. Keaaparnbie ypaBHeHnus (21 4ac)

KBanpatHoe ypaBHenue. @opmysia KOpHER KBaApaTHOTO ypaBHEHUS. Pelienne panmoHaibHbIX
ypaBHeHUH. Pemenue 3a1a4, NpUBOAAIIUX K KBAJAPAaTHBIM YPaBHEHUSAM U IIPOCTEHILINM
palMOHAIBHBIM YPaBHEHHUSIM.

OcHoOBHas 11€1b — BbIpab0OTaTh YMEHUS pelllaTh KBaApaTHbIE YpaBHEHMS U MpOCTEHIIne
paloOHaIbHBIE YPABHEHUS U IPUMEHATH UX K PEIICHUIO 33/1a4.

B Havane TemMBl IPUBOJATCS IPUMEPBI PELLIEHUS HETIONHBIX KBAJAPAaTHBIX YPABHEHHUM. DTOT
Marepual cucTeMaTu3npyercs. PaccmaTpuBaroTCs alrOpUTMBI PEIIEHNs] HETIOIHBIX KBaJAPaTHBIX
YPaBHEHUH Pa3IM4YHOIO BUJA.

OCHOBHOE BHUMaHHME CIeyeT yAeIUTh PelleHHIO YpaBHEH i Buia ax2 + bx + ¢ = 0, rae a # 0,
C HcTob30BaHueM (popMyiibl KopHel. B nanHol Teme ydanuecs 3HakomsTes ¢ popmynamu Buera,
BBIP)XAIOLIMMHU CBSI3b MEX/y KOPHSAMH KBaIPaTHOTO YpaBHEHU U ero koddduientamu. OHu
HCIIONB3YIOTCA B JaJbHENUIIEM IIPU JOKA3aTEIbCTBE TEOPEMBI O PA3JIOKEHUU KBAJIPATHOTO TPEXUIEHA
Ha JIMHENHbIE MHOKUTEIIH.
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VYuyarmuecs: 0BJIa/1eBalOT CIIOCOOOM peIIeHUs IPOOHBIX PallMOHATIBHBIX YPaBHEHUN, KOTOPBIN
COCTOMT B TOM, YTO PEIICHUE TAKUX YPABHEHUIN CBOJUTCS K PEIIEHUIO COOTBETCTBYIOIIUX LIEIIBIX
YPAaBHEHUH € IIOCJIETYIOLIUM UCKIIIOYEHUEM IIOCTOPOHHUX KOPHEM.

N3ydyeHne naHHON TEMBI IO3BOJIAET CYIIECTBEHHO PACIIMPUTD allllapaT ypaBHEHUH,
HCIIOJIB3YEMBIX Ul pELIEHUs] TEKCTOBBIX 3a/Ja4.

KonTtponbHbIX padoT: 2

4. HepaBencrtna (20 yac)

UYucnoBble HEPABEHCTBA U UX CBOMCTBA. [[owIEeHHOE CI0KEHNE U YMHOKEHHUE YUCIOBBIX
HepaBeHCTB. [lorpemHocTh U TOUHOCTH NPUOIMKEeHN. JINHEHbIE HEpaBEHCTBA C OHOMN
IIEPEMEHHON U UX CHCTEMBI.

OcHOBHasl 11€JIb — O03HAKOMUTh YYallMXCsl C IPUMEHEHHUE: HEPABEHCTB JUIsl OLIEHKH 3HAUYECHUI
BBIpa)XKEHUI, BEIpaOOTaTh yMEHUE pelllaTh JUHEHHbIE HEPABEHCTBA C OAHOM epeMEeHHON U UX
cucrteMbl. CBOMCTBA YMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPO OCHOBAHO peIICHUE
JIMHEHHBIX HEPABEHCTB C OAHOM IEpeMEHHON. T peMbl O MOWIEHHOM CJIOKEHUU U YMHOKEHUU
HEPABEHCTB HAXOAUTh IIPUMEHEHUE IIPH BBIIIOJIHEHUH IPOCTEHIINX YIPAKHEHUM HA OLIEHKY
BBIp)XEHUI 110 MeTOly I'paHuLl. BBoaATCS MOHATHS aOCOIIOTHOM MOTPENIHOCTH U TOUHOCTH
NPUOIMKEHUS, OTHOCUTEILHON MOTPEITHOCTH. Y MEHHSI TPOBOIUTH JIEAYKTHBHBIE PACCYKICHHS
II0JIY4arOT Pa3BUTHE KaK IIPH 10KA3aTEIbCTBAX YKa3aHHBIX TEOPEM, TaK U IIPU BHIIIOJHEHUU
YIPa)KHEHUH Ha JI0KA3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ penieHneM JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHO: AACTCS MOHITUE O YUCIIOBBIX
IIPOMEKYTKAX, BBOASATCSA COOTBETCTBYIOLIME HAa3BaHUs U 0003HaueHus. PaccMoTpeHuto cucreM
HEPABEHCTB OJHOM MEPEMEHHOM MPEAIIECTBYET 03HAKOMIICHUE YYAIIUXCS C TOHATUAMHU
nepeceyeHust U 00beIMHEHNS MHOXKECTB.

[Ipu pemieHn HEPABEHCTB UCIOJIB3YIOTCS CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bICHAIOTCS Ha KOHKPETHBIX NpuMepax. Ocoboe BHUMaHME CIIEAYET YAEIUTh OTpab0OTKEe YMEHUS
pemaT mpocTeie HepaBeHCTBa BUa ax > b, ax < b, 0CTAaHOBUBLIKCH CIEIMAIBHO Ha ClTydae,
korza a < 0.

B aToli TemMe paccMaTpuBaeTCs TaKKe PELICHUE CUCTEM JIBYX JINHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIE 3alIMCAHbI B BUJIEC JBOMHBIX HEPABEHCTB.

KoHnTpoabHbIx padboTt: 2

6. CreneHs ¢ HeJbIM MOKa3aTejJeM. JaeMeHThbl cTaTHCTUKH (11 yacoB)
Crenens ¢ 1enpIM MOKasaresneM U ee cBoiictsa. CtaHapTHBIN BUJ uncia. HaganbHble cBeneHNs
00 opraHu3anuy CTaTUCTUYECKUX MCCIEI0BAHNM.

OcHoBHasl 11€1b — BbIpab0TaTh yMEHHE MPUMEHATh CBOIMCTB, CTEIIEHU C IeJIbIM ITOKa3aTeIeM B
BBIUHCIICHUSX U IIpeoOpa3oBaHusAX chopMUpoOBaTh HAYaJIbHbIE MPEACTABIEHUS O cOOpe U
IPYNIHUPOBKE CTATUCTUYECKUX TAHHBIX, UX HAIJISAHON MHTEPIIPETALNH.

B sT0i1 TeMe GpopMynupyroTCs CBOMCTBA CTENEHU C LIETbIM MTOKazareaeM. MeTton
JI0Ka3aTeNIbCTBA ATUX CBOMCTB IOKA3bIBAETCS HA IPUMEPE YMHOKEHUS CTENIEHEN C OJUHAKOBBIMU
OCHOBaHUSMU. JlaeTcs MOHATHE O 3allMCH YKCIia B CTAaHIApTHOM Buje. [IpuBoasTCs npuMepsl
HCIOJIb30BAaHUS TAKOM 3aMMcu B PU3UKE, TEXHUKE U IPYTUX 00JacTAX 3HAHUH.

VYyaiuecs noiay4yaroT HauajabHblEe IPEICTaBIECHNUS 00 OpraHU3aluy CTATHCTUYECKUX
uccnenoBaHuii. OHM 3HAKOMSTCS C MOHATHSIMU T€HEepalbHON U BEBIOOPOYHON COBOKYITHOCTH.
[IpuBoATCS MPUMEPHI MIPEJICTABICHHS CTATUCTUYECKUX JAHHBIX B BUJE TAOIHI] YACTOT U
OTHOCHUTEJIBHBIX YacTOT. YUaIIUMCs MPEeAaraloTcs 3a/1aHusl Ha HaXOKJICHUE 110 Ta0JIUIe YacTOT
TaKMX CTATUCTUYECKUX XapaKTEPUCTHK, KaK cpeHee apupMeTH4IecKoe, MoJia, pa3Max.
PaccmarpuBaeTcst BOIIpOC O HArJISTHOW MHTEPIPETALUU CTaTUCTUYecKoi nH(popmaruu. V3BecTHbIE
y4YaluMcs crocoObl HAarJISIIHOTO MPECTABIEHUS CTATUCTUYECKUX JAHHBIX C TOMOUIBIO CTOJI0YATBIX
U KPYrOBBIX IUAarpaMM PAaCUIMPSAIOTCS 3a CUET BBEACHMS TAKUX NOHITHMN, KaK ITOJINTOH U
rucTorpamma.

KontponsHbix padort: 1
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6. IToBTOpenue (13 yacos)
OcHoBHas 1enb. [ToBTOpuTh, 3aKpenuTh U 0000mUTH OcHOBHBIE 3YH, moy4ueHHbIe B 8 Kiacce.
KontponbHbix padort: 1

TemaTuueckoe IIAHUPOBAHHUE 110 aﬂreﬁpe 8 kaacc

Ne HanmenoBanue pa3znenos u teM VY4eOHble yachl KoHTponbHbIe paboThI
paznena
U TEM
1 Parmonansueie 1poou 22 2
2 KBaaparueie kopHU 18 2
3 KBangparHbie ypaBHEHUS 21 2
4 HepaBenctpa 20 2
) CreneHs C LETIbIM [T0Ka3aTEIEM. 11 1
DNEeMEHThI CTATUCTHKHU
6 [ToBTOpEeHUE 13

8 ki1ace reomerpus (2 yaca B HexeJs10, Bcero 70 yacoB)

1. YerbipexyroabHuku (14 yacoB)

MHOroyroiapHHK, BBITYKJIbI MHOTOYIOJIbHUK, YEThIpEXYyroiabHUK. [lapamienorpamMM, ero
cBoiicTBa u npusHaku. Tpanenus. [IpsmoyroiabHuK, poM0, KBajapat, ux csoiictBa. OceBas u
LIEHTpaJIbHasi CAMMETPUH.

OcHoBHasl L1€7Ib — U3YyYUTh Hau0oJiee BaXKHbIE BUbl YETHIPEXYIOJIbHUKOB —
napajiesiorpaMM, NpsIMOYroJIbHUK, poMO, KBajipat, Tpaneluto; 1aTh IpeAcTaBieHue o Gurypax,
00JTaaroIIMX OCEBOM MIITM LIEHTPATBHON CHMMETPHEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JTaHHOM TEMBI U PeIIeHUs] MHOTHX 3a/1a4 IPOBOJISATCS C
ITOMOIIBIO TPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, II0ATOMY ITOJIE3HO MX TOBTOPUTH B Ha4aje
U3Y4YEHHUS TEMBI.

OceBas 1 LIeHTpaJIbHasi CHMMETPUHN BBOJSTCS HE KaK peoOpa3oBaHUe MJIOCKOCTH, a KaK
CBOWCTBA Fr€OMETPUUECKHUX (PUTyp, B YACTHOCTH YETHIPEXYTOIbHUKOB. PaccMOTpeHHe 3TUX MOHATUI
KaK JIBU’KEHUH IJIOCKOCTH COCTOUTCS B 9 Kiacce.

KonTtponbHbix padort: 1

2. llnomanp (14 yacos)

[TonsTre nuomaau MHOroyrojabHuKa. [lnomanu npsMoyroapHuKa, HapauieIorpaMma,
TpeyrojibHUKa, Tpaneuuu. Teopema I[Tudaropa.

OcHoOBHas 11€7Tb — PACHIMPUTH U YTIYOUTH MOTy4YeHHBIE B 5—6 Kiaccax, MPeACTaBICHUS
yJamuxcs 00 U3MEpeHUH U BBIYMCICHUHN TUIOIAAeH; BEIBECTH (POPMYJIBI ITOIACH
MPSIMOYTOJIbHMKA, MTapaljiesiorpaMmma, TPeyrojbHUKA, TPaleluy; J0Ka3aTh OJHY U3 TJIaBHBIX TEOPEM
reomeTpun — Teopemy [udaropa.

BoiBoa hopmyit 1t BBIYUCIIEHUS TUIOLIaIel IPSIMOYTOJIbHUKA, TTapajulesiorpaMma,
TPEYrOJbHUKA, TPANIELIUN OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBAX IJIOLIA/IEH, KOTOPBIE
MPUHUMAIOTCSI UCXO/Is1 U3 HATJISAHBIX MPEACTAaBICHUH, a TakKe Ha (popMyIie MIomaau KBajapaTa,
000CHOBaHNE KOTOPOU HE SIBJISIETCS 00s13aTENIbHBIM ISl yJalluXxcsl.

HeTpaauumoHHOM /U151 KOJIBHOTO Kypca sBISIETCS TeopeMa 00 OTHOIIEHUH III0IIa e
TPEYroJbHUKOB, UMEIOIIKX 110 paBHOMY yriy. OHa MO3BOJISET B JajbHEMIIEM AaTh IPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB MOJI00US TPEYTOJILHUKOB. B 3TOM COCTOUT OZJHO U3 MPEUMYIIIECTB,
00yCIIOBJICHHBIX PAaHHUM BBEJIEHUEM MOHATHUS MIOUIA/IH.

JlokazarenbcTBO TeopeMbl [Indaropa ocHOBBIBaeTCs Ha CBOMCTBAX IUIomaAei u popmynax s
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TUTOIIAJICH KBaJ[paTa 1 MpsMOYrojbHUKA. JloKa3bIBaeTCs TaKKe TeopeMa, o0paTHasi Teopeme
[Mudaropa.
KonTponpHbx pador: 1
3. llogo6ubIe Tpeyroabuuku (19 yacos)

[TomoGHBIe TpeyronbHukH. [Ipu3Haku nog00us TpeyroasHUKOB. [IpuMeHeHne moqo0us K
JI0Ka3aTeIbCTBY TEOPEM U pelieHuto 3a71ad. CHHYC, KOCHHYC U TAHT€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHOBHasl 11eJ1b — BBECTH MOHATHE MOA0OHBIX TPEYrOJIbHUKOB; PACCMOTPETh PU3HAKH
10JI00MsI TPEYTOJBHUKOB M UX TIPUMEHEHHUS; CIIeNIaTh TIEPBBIH 1Iar B OCBOCHUH YYaIIUMHUCS
TPUTOHOMETPHYECKOTO amapara FeOMETPHH.

Omnpenenenue mo100HBIX TPEYTOIHHUKOB IA€TCSl HE HA OCHOBE TPE0Opa3oBaHus Moaoous, a
4yepe3 paBEHCTBO YIITIOB M MPONOPIIMOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haky Mog00Hs TPEYTOJILHIUKOB JIOKA3bIBAIOTCS C TOMOIIBIO TEOPEMbI 00 OTHOILICHUH
TUIOIIAJICH TPEYTrOJLHIUKOB, UMEIOIIUX M0 PABHOMY YTITY.

Ha ocHoBe npu3HaKoB 10100us T0Ka3bIBACTCS TEOpEeMa O CpeHEH JIMHUU TPEYroJIbHHUKA,
YTBEPKICHHUE O TOUYKE MEPECCUCHUS MEIUaH TPEYTOIbHUKA, a TAKXKE JIBA YTBEPKICHUS O
MPOMOPIMOHATIBHBIX OTPE3KaX B MPSIMOYTOJILHOM TPEyrojbHUKE. [laeTcs mpeacTaBlieHHe O METO/IC
no1o0usl B 3a/1a4ax Ha TIOCTPOCHHUE.

B 3akitoueHre TeMbl BBOASTCS SJIEMEHTBI TPUTOHOMETPUH — CHHYC, KOCHHYC U TAaHTCHC
OCTpPOTO yTJIa MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

KoHnTpoabHbIx padboTt: 2

4. Oxpy:kHocThb (16 yacoB)

B3aumnoe pacnionoxenue npsmMon u okpykHoctd. KacarenpHas K OKpY>KHOCTH, €€ CBOMCTBO U
Ipu3HAK. LleHTpabHbIE U BIIMCAHHBIE YIUIbl. YeThIpe 3aMedaTeIbHble TOUKH TPEYTOJIbHHKA.
BrnincaHnHas u onncaHHas OKPYKHOCTH.

OcHoOBHasl 11€7Ib — PacIIMPUTh CBEIECHUS 00 OKPYKHOCTH, MOJIYyYEHHbIE YUalllUMUCS B 7
KJIacce; U3yYUTh HOBbIE (DaKThl, CBA3aHHBIE C OKPYKHOCThIO; TO3HAKOMUTD y4alllUXCsl C YEThIPbMs
3aMe4aTesIbHBIMU TOYKaMU TPEYTrOJIbHUKA.

B nanHOM TeMe BBOAUTCS MHOTO HOBBIX IIOHATUIN U pacCMaTpUBAETCS MHOTO YTBEPKICHU,
CBSI3aHHBIX C OKPY)KHOCTBIO. J[J11 MX yCBOEHUS CJIEAYET yIEIUTh 00JIbIII0€ BHUMAaHUE PEUICHHUIO
3a/1a4.

Y TBepKIeHUS O TOUKE NepeceyeHms! ONCCEeKTPUC TPEYroJbHUKA U TOUKE NePEeCeUCHUSI
CEPEIMHHBIX MEPIICHIUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOAATCS KAK CIEACTBUSA U3 TEOPEM O
CBOMCTBAaX OMCCEKTPUCHI yria U CEPeIMHHOrO MEPHEHANKYISIpa K OTpe3Ky. Teopema o Touke
nepeceyeHus BHICOT TPEYrodbHUKA (I MX MPOJIOJDKEHUI) T0Ka3bIBAETCS C IIOMOUIBIO YTBEPKICHUS
0 TOYKE IIEPECEUECHMS CEPEINHHBIX MEPIICHIUKYIISAPOB.

Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIIUCAHHOM B TPEYTOJIbHUK M OMIMCAHHOM OKOJIO HETO,
pPaccMaTpUBAaIOTCS CBOMCTBO CTOPOH ONHMCAHHOI'O YETHIPEXYTOJIBHUKA U CBOMCTBO YIVIOB BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

KonTponbubix padot: 1

5. lHosTopenune. Pemenue 3aga4 (7 vacoB) OcHoBHas 11eib. [loBTOpUTH, 3aKpennuTs U

00001muTh oOcHOBHBIE 3YH, nonyueHHble paHee.

TemaTn4eckoe nJaHupoBaHMe 1O reomerpuu 8 KJacc.

Ne HanmMeHoBaHMe pa3ienoB U TeM VY4eOHble yachl KoHnTpoabHbie paboThl
paszaena
U TEM
1 YeTsIpexyroJbHUKN 14 1
2 [Tnomane 14 1
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3 [TogoGHBIE TPEYTONIBHUKA 19 2

4 OKpy>XHOCTB 16 1

5 [ToBTopenue. Pemenne 3anau 7

9 kinacc Anreopa (4 yaca B Hees10, Bcero 136 yacos)

1. CsoiicTBa pynkumii. KBagparuunas ¢pynknus (30 yaca)

@ynxkius. CpoiictBa pynkimii. KBagpaTaslil TpexuiieH. PazinoxeHne KBaapaTHOTO TpexdieHa
Ha MHOxuTenn. DyHKIMA y = ax? + bx + ¢, ee cBoiicTBa 1 rpaduk. CTereHHas (pyHKIHISL.

OcHOBHasl 11€1b — PACHIUPHUTH CBEICHUS O CBOMCTBAaX (PYHKIUH, 03HAKOMUTH YJAITHXCS CO
CBOMCTBaMHU U rpauKOM KBaJAPAaTUUHON (YHKIIUH. |

B Hauane TeMbl cCUCTEMAaTU3UPYIOTCS CBeACHHS 0 PYHKIUAX. [IOBTOPSIOTCS OCHOBHBIE
HNOHATUS: (PYHKLUS, apTyMEHT, 00J1acTh onpeesneHus GyHKuuu, rpaduk. JJaroTcs noHsTus o
BO3pACTaHUH U YOBIBAaHUH (DYHKIIUH, TPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM cO3aeTcs
0a3a 111 yCBOGHHUsI CBOMCTB KBaJpaTUUHON U CTENEHHON (QYHKIMIL, a TakKke JUIs JajibHeiero
yrryoneHus pyHKIIMOHAIBHBIX MPEICTaBICHUH TP N3YUEHUH Kypca anreOpbl 1 Hadall aHaIu3a.

[ToaroTOBUTENIBHBIM IANOM K U3YYEHHIO CBOICTB KBaJIpaTUYHOMN (DYHKIMM ABISETCA TaKXKe
paccMOTpeHHE BOIpoca O KBaJApPaTHOM TPEXWIEHE U €ro KOPHSX, BbIACJIECHUU KBaJpaTa JABy4JIeHa
U3 KBaJPaTHOI'O TPEX4IeHa, Pa3JIoKeHUH KBaIPaTHOTO TPEXUJIeHa Ha MHOKUTEIH.

W3yuenne kBaJpaTU4HON (PyHKIIMM HAUMHACTCS C PACCMOTPEHUS PYHKIUH y = aXx“, ee CBOICTB
1 0COOEHHOCTEW TpaduKa, a TAKKE APYTHX YaCTHBIX BUIOB KBAPATHIHOW QYHKIIMH — (YHKIUHN Yy
=ax?+b, y=a (x - M. DTH CBeJIeHUs UCTIONB3YIOTCS NPU U3Y4EHUH CBOUCTB KBaAPaTHUHOM
¢yHKIMK 06mmero Buaa. BaxHo, 4To6b! yuanuecs MoHsIM, 9to rpaduk QyHKIHN y = ax? + bx + ¢
MOSKET OBITh HOJNY4eH U3 rpaduka GYHKIUHK y = ax? ¢ HOMOIIBIO JABYX HapasliebHbIX TIEPEHOCOB.
I[Ipuemsl TocTpoenus rpaduka GyHKIMH y = ax> + bx + ¢ 0TpabaThIBAIOTCS HA KOHKPETHBIX
npumepax. [Ipu 3ToM oco6oe BHUMaHUE CleayeT yAeIuTh (OPMUPOBAHUIO Y yHAIIUXCS YMEHUS
YKa3bIBaTh KOOPAMHATHI BEPUINHBI Iapa0oJIbl, €€ OCh CAMMETPUH, HallpaBJI€HUE BETBEH mapadobl.

[Tpu n3yueHun 3TOM TeMbl JalbHEHIIee pa3BUTHE MOIyYaeT yMEHHE HaXOAUTh MO TpapuKy
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS QYHKIMH, a TAKKE MPOMEKYTKHU, B KOTOPBIX (PYHKIIHS
COXpaHSET 3HaK.

VYyaiuecs: 3HaKOMSATCS CO CBOMCTBaMM CTENIEHHOW (PYHKINU y = X" IIPU YETHOM U HEYETHOM
HaTypaJIbHOM IOKa3aTele 1. BBoaurtes noHsthe KopHs n-i creneHd. OHU NOIy4yaroT NPeCTaBICHUE
0 HaXOXKJACHUU 3HAYEHUI KOPHS C MOMOILBIO KaJIbKYISITOpa, IPUYEM BbIpaOOTKa COOTBETCTBYIOIIMX
yMeHuil He Tpebyercsa. KoHTpoiabHbBIX paboT: 2

2

2. YpaBHeHHS U HEPAaBEHCTBA ¢ OJHOH nepemMeHHoii (19 yacoB)

Lenbie ypaBHeHUs. [[poOHBIE paliioHalIbHbIE YpaBHEeHUs. HepaBeHcTBa BTOPOI cTeneHu ¢
OJIHOU mepeMeHHOW. MeTo1 UHTEPBAJIOB.

OcHOBHasl 11€1b — CUCTEMATU3UPOBATh U 00OOIIUTH CBEACHUS O PELICHUH LIENBbIX U APOOHBIX
paloOHaJIbHBIX YPAaBHEHHH ¢ O/IHOM epeMeHHON, CPOpMUPOBATh YMEHUE pelllaTh HEPaBEHCTBA BUA
ax?+bx + ¢ > 0w ax’ + bx + ¢ <0, rre a # 0.

B aroii Teme 3aBepiaeTcs n3yyeHne palMOHAIBHBIX YPAaBHEHHUN ¢ OHOU ITepeMeHHON. B
CBSI3U C 3THM IMIPOBOJIUTCSI HEKOTOPOE 00001IeHnEe U YTIiTyOJieHue CBeJIeHU 00 ypaBHEHUSX.
BBozsTCS MOHATHSA LENOro palMoOHAIIBHOTO YPABHEHUS U €r0 CTEIIEHU. Y Yallluecst 3HAKOMSATCS C
peLIeHUEM YPAaBHEHUI TPEThEU CTEIIEHH U YETBEPTOU CTEIIEHU C ITOMOILBIO PA3JIOKEHUS Ha
MHOXHUTENH U BBEJACHUS BCIIOMOTATEIIbHOM IEPEMEHHON. MeTO 1 pelIeHNs] ypaBHEHUH ITyTeEM
BBEJICHUS BCIIOMOTATeNbHBIX EPEMEHHBIX Oy/IeT IIMPOKO UCIIOIb30BaThCS B JalbHEHILIEM MTPH
pELIeHNN TPUTOHOMETPUYECKHUX, Jorapu(PMUUECKUX U JPYTUX BUJIOB YpPaBHEHUH.

PacimmpsitoTcs cBeieHus 0 PelIeHNH IPOOHBIX PALlMOHATIBHBIX YpaBHEHUH. Yyalecs
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3HAKOMSITCS ¢ HEKOTOPBIMU CIELMAIbHBIMY IPUEMAMHU PEILICHUS TAKUX YPABHEHHM.

dopMupoBaHIe YMEHHIl pelIaTh HepaBeHCTBA BU/A ax> + bx + + ¢ > 0 mmm ax® + bx + ¢ < O,
rae a # 0, ocymiecTBisieTcs ¢ ONOPOl Ha CBEACHUS O rpaduKe KBaAPATHUHON (GYHKIUH.

VYyamuecs 3HaKOMATCS C METOAOM UHTEPBAJIOB, C IOMOLIBI) KOTOPOI'O PEIIAIOTCS HECIIOKHbBIE
paloHaIbHbIE HEPABEHCTBA.

KontponbHbIx padoT: 1

3. YpaBHeHusI H HEPaBEeHCTBA C ABYMs llepeMeHHbIMU (24 4acoB)
VYpaBHeHHE ¢ IBYMsI IEpeMEHHBIMU 1 ero rpaduk. Cuctemsl ypaBHEHHUI BTOpoii cTenenu. Pemenne
3aJ1a4 ¢ IOMOUIbIO CUCTEM yPaBHEHUI BTOPOi creneHu. HepaBeHcTBa ¢ [ByMsI IEPEMEHHBIMU U UX
CUCTEMBI.

OcHoBHasl L1e7b — BBIpa00TaTh YMEHHUE PEIIATh IPOCTEHIINE CUCTEMBI, COAEpKAILNE
YpaBHEHUE BTOPOU CTENEHU C JBYMS IEPEMEHHBIMH, U TEKCTOBBIE 33Ja4U C IOMOILBIO COCTABIICHUS
TaKUX CUCTEM.

B nanHOl TeMe 3aBepiaeTcs n3ydyeHrue CUCTEM YPABHEHUH C ABYyMsI iepeMeHHbIMU. OCHOBHOE
BHMMAaHUE YJEJISAETCS CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUH IIEPBOM CTEIIEHMU, a IPYroe BTOPOH.
W3BecTHBIN ydamumMcs crocod MoACTaHOBKH HAXOIUT 3/1€Ch JallbHEHIIee IPUMEHEHHE U TT03BOJISET
CBOJMTH PELICHNUE TAKMX CUCTEM K PEHICHUIO KBAIPATHOTO YPaBHEHHS.

O3HakoMJIEHHE yYalIUXCcsl C IPUMEpPaMU CUCTEM YPABHEHUH C ABYMsI IEPEMEHHBIMH, B
KOTOpBIX 00a ypaBHEHHS BTOPOU CTENEHH, JOJKHO OCYILECTBIATHCS C JOCTaTOUHOM
OCTOPOKHOCTBIO M OTPAHUYMBATHCS IPOCTEUIIUMU ITPUMEPAMHU.

[TpuBeueHNEe U3BECTHBIX YIAIUMCS TPadUKOB MO3BOJISICT IPUBECTH MTPUMEPHI IPahUIECKOTO
pelieHus cucteM ypaBHeHH. C MOMOIIbI0 rpadudecKuX MpeacTaBICHUI MOXKHO HATJISTHO MMOKa3aTh
YYalIMMCsl, UYTO CUCTEMBI IByX YPABHEHUN C IBYMsI IEPEMEHHBIMHU: BTOPOM CTEIIEHU MOTYT UMETh
OJIHO, /IBa, TPH, YETHIPE PELICHUS UM HE UMETh PEILICHUM.

Pa3paboranHbIil MaTeMaTHYECKHIA arlapat MO3BOJISIET CYIIECTBEHHO PACITUPUTD KIIACC
CoJiepKaTeNIbHbIX TEKCTOBBIX 3a/1a4, PEIIaeMbIX C IOMOUIbIO CUCTEM YPABHEHUH.

N3ydeHue TeMbl 3aBepIIACTCs BBEICHUEM IMOHITUI HEPABEHCTBA IBYMS IEPEMEHHBIMU U
CUCTEMBI HEPABEHCTB C IBYMs NepeMeHHbIMH. CBeIeHUs 0 rpaduKax ypaBHEHUN ¢ ABYMs
MEPEMEHHBIMU UCMOJIb3YIOTCS TPU WLTFOCTPALUH MHOKECTB PEIICHUIT HEKOTOPBIX MPOCTEUIIINX
HEPABEHCTB C JIByMs IIEPEMEHHBIMU U UX CHUCTEM.

KonTponbubix padot: 1

4. IIporpeccun (17 yaco.)

Apudmernueckas u reomeTpuyeckas nporpeccuu. @opMyIibl -ro WieHa U CyMMBI IEPBBIX N
4JIeHOB Iporpeccuu. beckoHeuHo yOpIBaromiasi reoMeTpuyeckast IporpeccHsl.

OcHoBHasl 11€71b — J1aTh NOHATHS 00 apU(PMETHUECKON U T€OMETPUUECKOMN IMPOTrPeCcCHsiX Kak
YHCIIOBBIX MOCIIEOBATEIBHOCTAX 0COO0r0 BUAA.

[Ipu u3yyeHnn TeMbl BBOJUTCS OHATHE TIOCIIEI0BATEIIbHOCTH, Pa3bsICHAETCSI CMbICII TEPMUHA
«n-# YJIeH MoCe10BaTeIbHOCTHY, BEIpadaThIBAETCsl YMEHHE UCIIOIb30BATh MHIEKCHOE 0003HAYECHHUE.
DT CBEICHUS HOCST BCIIOMOTATENIbHBIN XapakTep U UCIOIb3YIOTCS ISl U3y4eHUs apu(MEeTUUECKON
U TEOMETPUYECKOHN IIPOTPECCUMA.

Pabota ¢ popmynamu n-ro 4ieHa ¥ CyMMBI IEPBBIX T'a YWIEHOB MPOTPECCHM, TOMHUMO CBOETO
OCHOBHOT'O Ha3HAY€HUs, MIO3BOJISIET HEOJHOKPATHO BO3BPAIAThCS K BBIYMCIEHUSM, TOXKAECTBEHHBIM
peoOpa3OBaHUAM, PEIICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XapakTepUCTUYECKHE CBOMCTBA apU(METUUECKOH U TeOMETPUYECKOM
MPOrpeccuii, YTO TMO3BOJSIET PACUIMPUTH KPYT MpeuiaraeMbIx 3a1ad.

KontponbHbIx pabot: 2

5. DjieMeHThI KOMOMHATOPUKHU U TeOPUH BeposiTHOcTei (18 yacos)

Komb6unaropHnoe npasuiio ymHoxkeHus. [lepecTaHOBKH, pa3MelIeH s, COUeTaHUsI.
OTHOCHUTEbHASA YaCTOTA U BEPOSATHOCTH CIyYaHOTO COOBITHS.
OcHOBHasl L1€JIb — O3HAKOMMUTD YUYAIIMXCS C TIOHATUSMHU IEPECTAHOBKHU, pa3MELLEHUS,
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COUYETAHHSI U COOTBETCTBYIOIIMMH (DOPMYITaMu JUTsI MOACYETa UX YHCIIA; BBECTH MOHSTHUS
OTHOCHUTEIILHOMN YaCTOThI U BEPOSTHOCTH CIIYYaitHOTO COOBITHS.

N3yuenune TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPBIX TPEOYyeTCs COCTABUTh T€ UJIU UHBIC
KOMOWHAIIMK 3JIEMEHTOB U TIOJICYUTATh UX YHUCIIO. Pa3bsicHAETCSI KOMOMHATOPHOE MPABHUIIO
YMHOKEHUS, KOTOPOE MCIOIB3YETCs B JAIBHEUIIIEM MPHU BBIBOJIE POPMYI IS TIOJICUETA YHCIIa
MePECTaHOBOK, pa3MelIeHU U coueTanuid. [Ipu u3ydeHnn naHHOTO MaTepuana Heo0X0IMMO
0o0paTUTh BHUMaHWE yJalIUXCsl Ha pa3Indne MOHATUN «Pa3MEIEHUE)» U «COUCTaHUEY,
chopMHUPOBATh Y HUX YMEHHUE ONPECIsATh, O KAKOM BHJIe KOMOWHAIIMIA UJIET PeUb B 3a7a4e.

B nanno# TeMe yyanimecs 3HaKOMSTCS C HAYaJIbHBIMU CBEICHUSIMHU U3 TEOPUU BEPOSITHOCTEM.
BBoasTcst moHATHS «cydaiiHOe COOBITHEY», KOTHOCUTEIbHAS YaCTOTay, «BEPOSATHOCTD CIy4aifHOTO
coObITUST». PaccMaTpuBaIOTCSl CTATHCTUYECKUH M KIIACCUYECKHH IMOAXO/BI K OMPEICTICHUIO
BEPOSITHOCTH CIIY9alHOTO COOBITHS. BaxkHO 00paTuTh BHUMAHKE yJaluXcs Ha TO, YTO KJIIACCUYECKOe
OTpe/ieNIeHUE BEPOSTHOCTH MOYKHO MPUMEHSTH TOJIEKO K TAKMM MOJIETISIM pealbHBIX COOBITUH, B
KOTOPBIX BCE UCXOJBI SIBJSIFOTCS PABHOBO3MOKHBIMH.

KontponsHbix padort: 1

6. IloBTopenue (uTorosoe) - (28 uyaca)
OcnoBHas nenb. [loBropuTs, 3aKkpenuts n 0000muUTs OcHOBHBIE 3Y H, monmy4yennsie B 9 kiacce.
KonTtponbHbIX padoT: 1

TemaTu4eckoe nIaHnpoBaHue no ajaredpe 9 kiace

Ne HaumeHnoBaHue pa3zienoB 1 TeM VYuebHble yachl KontponbHble paboTbl
paszaena
U TeM
1 CgoiictBa ¢ynkumii. KBagpatnunast 30 2
byHKIHS
2 VYpaBHEHHUS U HEPABEHCTBA C OJHOU 19 2
MepeMEHHON

3 YpaBHEHMS U HEPABEHCTBA C ABYMs 24 2
NePEMEHHBIMU

4 [Iporpeccun 17 2

5 OneMeHThl KOMOMHATOPUKH U TEOPUHU 18 1
BEPOSTHOCTEN

6 [ToBTOpCHME 28 1

9 kiacc reomerpus (2 yaca B Helel10, Becero 64 yaca)

1. BexkTopsl. MeToa koopaunart (18 yacon)

[TonsiTue BekTopa. PaBeHCTBO BEKTOPOB. ClI0XKEHNE U BBIUYMUTAHUE BEKTOPOB. ¥ MHOXKEHUE
BEKTOpa Ha 4YKCIo. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEApHBIM BekTopaM. KoopimHaTh
BekTopa. [Ipocreiinine 3a1auu B KOOpAUHATAX. Y paBHEHUSI OKPYKHOCTH U npsimMoid. [Ipumenenune
BEKTOPOB U KOOPJMHAT MPHU PEIICHUH 3a/1a4.

OcHOBHas LI€NTb — HAYYHUTh YYalIUXCs BBIOJIHATh AEHCTBUSA HAJl BEKTOPAMU KaK
HaIpaBJIEHHBIMHU OTPE3KaMH, YTO Ba)KHO JIJIsI IPUMEHEHHUS BEKTOPOB B (PU3HKE; TO3HAKOMHUTH C
HCII0JIb30BaHUEM BEKTOPOB U METOAAa KOOPAUHAT MPH PEHICHUH T€OMETPUUYECKUX 3a/1a4.

BexTop onpenensercs kak HapaBJIeHHBIN OTPE30K U IEHCTBHSI HaJl BEKTOPAMHU BBOJATCS TaK,
KaK 3TO MpuHATO B pusmke, T. E. kak aeiicTBus ¢ HampaBleHHBIMU OTpe3kamu. OCHOBHOE BHUMaHUE
JOJDKHO OBITH yJIEJIEHO BRIPAOOTKE YMEHUH BBITIONHATH ONEPAIly Ha/I BEKTOPAMH (CKJIaIbIBATh
BEKTOPHI MO MPaBUIaM TPEYToJbHUKA U apajljIeiorpaMma, CTPOUTh BEKTOP, PaBHBINA Pa3HOCTH ABYX
JTAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIA MPOU3BEICHHUIO JAHHOTO BEKTOPA HA JAHHOE YHCIIO).

38




Ha npumepax nokassIiBaeTcs, Kak BEKTOPBI MOTYT IPUMEHSTHCS K PELICHUIO T€OMETPUUECKUX
3amad. JlemoHcTpHupyeTcs 3pPEeKTHBHOCTh MPUMEHEHHS (HOPMYI JUT KOOPIMHAT CEPEANHBI OTPE3Ka,
pPacCTOSIHUS MEXIY ABYMs TOUKAMHU, YPABHEHUIN OKPYKHOCTH U NPSIMOU B KOHKPETHBIX
reOMETPUYECKHX 33/1a4aX, TEM CaAMBIM JIAeTCs MPEACTaBICHUE 00 H3YyYEHHH T€OMETPUUCCKUX (UTYD
C MOMOIIBIO MeTO10B anreOpsl. KoHTposbHbIX padoT: 1

2. CoOTHOLIIEHHSI MEKYy CTOPOHAMM U YIJIaMH TpeyrojbHuka. CkajsipHoe Npou3BeaeHne

BeKkTOpoB (11 yacoB)

CuHyc, KOCUHYC M TaHTEHC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. PerieHue TpeyrojbsHUKOB.
CkansipHoe MpoU3BE/IEHHE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUYECKUX 3a/1auax.

OcHoOBHas 11e7Tb — Pa3BUTh YMEHHE YYAIIUXCS MPUMEHSATh TPUTOHOMETPUYCCKUHN arlrapaT Ipu
pelIeHNU TEOMETPUUYECKUX 3a/1a4.

Cunyc u xocunyc J1o6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO STUHUIHON
MOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbI CHHYCOB 1 KOCHHYCOB U BBIBOJIUTCS €I1Ie 0J1Ha (hopMyIia
IJIOIIAIN TPEYToJbHUKA (TIOJIOBMHA MTPOU3BECHHUS JBYX CTOPOH HA CHHYC YIJIa MEXKY HUMH). DTOT
anmnapar MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansgpHoe MpOou3BeICHUE BEKTOPOB BBOJIUTCS KaK B (pr3nke (MPOM3BEICHNE JUTMH BEKTOPOB
Ha KOCHHYC yIJjla MeX]1y HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAJISIPHOTO IIPOU3BEICHUS U €TI0
MIPUMEHEHHUE MTPU PEIICHUH T'€OMETPUUYECKHX 3a1a4.

OcHOBHOE BHUMAaHHE CIEAYET YACIUTh BIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPUYECKOTO arapaTa MpH PEIICHUH TeOMETPHUIYCCKUX 3a/1a4.

KonTponbubix padot: 1

3. ITuHAa OKPYKHOCTH M IJIoaab kpyra (11 yacos)

[IpaBuiibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIUCAHHAsI OKOJIO IIPABUIILHOTO
MHOI'OYTOJIbHUKA U BIIMCaHHas B Hero. [locTpoeHne npaBuiIbHBIX MHOTOYI'OJIbHUKOB. J{I1Ha
oKkpykHoCTH. I lImomans kpyra.

OcHOBHas L1e1b — PACHIMPUTH 3HAHUE YYAIUXCsl O MHOTOYTOJIbHUKAX; pACCMOTPETh MOHATUS
JUTMHBI OKPY>KHOCTH M TUIOIIAAH Kpyra U ()OPMYJIbI JJISl KX BBIYMCICHHUS.

B Hauane Tembl 1aeTcs onpeaeaeHne IpaBUIbHOTO MHOTOYTOJIbHUKA M pacCMaTpUBAIOTCS
TEOPEMBI 00 OKPYKHOCTAX, ONMCAHUE OKOJIO IPABUIILHOTO MHOTOYTOJIbHUKA U BIUCAaHHOU B Hero. C
IIOMOUIBIO ONMMCAHHOM OKPYXHOCTHU PEIIAOTCS 3aJa4X O IIOCTPOEHUH NPAaBUIILHOTO IECTUYT OIbHUKA
Y IPaBUJILHOTO 21-yrOJIbHUKA, €CJIN JaH MPaBUIIbHBIHN M-YTOJIbHUK.

@opMyIIbl, BEIpaXKarolye CTOPOHY IPABUJIBHOTO MHOTOYTOJIBHUK M PaJANYC BIIMCAHHON B HETO
OKPY>KHOCTH Uepe3 paJuyc ONMMCAHHON OKPYKHOCTH, UCIIOJIB3YIOTCS IIPU BbIBOJIE (OPMYJT JIIUHBI
OKPY>KHOCTH M ILTOIIAAHN Kpyra. BbIBOJ onMpaeTcsi Ha NHTYUTUBHOE MPEJCTABIEHUE O IIPEeNe: IPU
HEOTrpaHMYEHHOM YBEJIMYEHUH YHCIIa CTOPOH NMPaBUIBHOIO MHOTOYTOJIbHUKA, BIMCAHHOTO B
OKPY>KHOCTb, €T0 IEPUMETP CTPEMUTCS K AJINHE 3TON OKPYKHOCTH, a TUIOIIA(b — K IIJIOLIAAH KpyTa,
OTPAaHUYEHHOTO OKPYXHOCTBIO.

KonTtponbHbix padort: 1

4. IBuxenns (8 yacoB)

OTto0pakenue miockoctu Ha cedd. [Tonsitue nuxenus. OceBas U IIEHTpalbHAsi CHMMETPHH.
[TapamtensHbiil nepenoc. IloBopor. Hanoxenus u qBrKeHus.

OcHoOBHasl 11€71b — MO3HAKOMUTH YYAIIUXCS C MOHATHUE: ABHXKEHUS U €r0 CBOMCTBAaMH, C
OCHOBHBIMH BUJaMH JBM)KEHHH, CO B3aHMOOTHOIIEHUSIMU HAJOKEHUH U IBIXKEHUI.

JIBr>KeHMe TIIIOCKOCTH BBOJMTCS KaK OTOOpayKeHHE TIIOCKOCTH Ha ¢e0s1, COXpaHSIOIIee
paccrosiHue Mexy Toukamu. [Ipu paccMoTpeHnn BUI0B ABM)KEHUH OCHOBHOE BHUMAHUE YIEISETCS
MTOCTPOCHUIO 00Pa30B TOYEK, MPSAMBIX, OTPE3KOB, TPEYIOJbHUKOB TPU OCEBOU U IIEHTPaIbHON
CUMMETpUSX, NapajielbHOM nepeHoce, moBopoT. Ha addekTHpIX mpumepax mokasbiBaeTcs
MIPUMEHEHNE ABUKCHUN IPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4.

[ToHATHE HATOXKEHUS OTHOCUTCS B JAHHOM Kypce K YHCIY OCHOBHBIX NOHATHH. JloKa3bIBaeTcs,
YTO MOHSITUS HAJTOXKEHUS U IBUKEHUS SIBJISIFOTCS] SKBUBAJICHTHBIMU: JIF000€ HaJIOKEHUE SIBIISIETCA
JBM>KEHUEM TUIOCKOCTH M 00paTHO. M3yuyeHue noKka3aTesbCcTBa He SBIsieTe 0053aTeIbHBIM, OJJTHAKO
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CJIelyeT paCCMOTPETh CBSA3b MOHATUN HAIOXKEHUS U JBUKEHUS.
Kontponbabix padoT: 1
5. HauanbHble cBeeHus1 U3 crepeomerpuu (8 yacoB)

[Ipenmer crepeometpun. ['eomerprueckue Teina U NOBEPXHOCTH MHOTOTpaHHUKY: TIPH3Ma,
napauieJienure 1, mupaMuia, GopMyJIbl ISl BRIYUCICHUS X 00beMOB. Tella ¥ MOBEPXHOCTH
BpALCHUS: HWIMHAP, KOHYC, cdepa, map, GopMyIibl Ui BBIYUCICHHS WX TUIOMIAJICH MOBEPXHOCTEH
00BEMOB.

OcHoBHas 11e1b — JaTh HAYaJIbHOE MPECTABICHUE O TeJIaX U MOBEPXHOCTIX B IPOCTPAHCTBE;
MO3HAKOMUTH YUYAIIUXCSI C OCHOB HOBBIMHU (POPMYJIaMU TSl BRIYMCIICHUS TUIONIAICH TOBEPXHOCTEH U
00BEMOB Tel.

PaccMmoTpenue mpocTelmmx MHOTOIPaHHUKOB (TIPU3MBI, TTApaJUICIICIUITC a, THPAMHEIBI), &
TaKXXe TeJ ¥ TOBEPXHOCTEH BpaleHui (IIMINHIPA, KOHYCa, CQepsl, Iapa) MPOBOAUTCS HA OCHOBE
HATJISTHBIX TIPE/ICTaBICHUH, 0€3 MPUBIICYCHUS aKCHOM CTepeoMeTpuH. DOPMYITBI ISl BEIYMCIICHUS
00BEMOB YKa3aHHBIX T€J BBIBOJATCS HA OCHOBE NpuHImna KaBanbsepu, GopMyIsl 7151 BBIYMCICHHS
TUTOIIAM U OOKOBBIX MMOBEPXHOCTEH IUJIMH/PA U KOHYCA IMOIYYalOTCs C MOMOIIIBIO Pa3BEPTOK ITUX
MoBepXHOCTEH, popmyrna mromanu cepsl npuBoauTcs 6e3 obocHoBanus 6. O0 akcuomax
reomerpuu (2 yaca) becena 06 akcmomMax reOMETPHUH.

OcHoBHas 11e7b — JaTh OoJee TIy00Koe MPEACTaBICHUE O CUCTEME aKCHOM IUIAHUMETPUHU U
AKCMOMATHYECKOM METO/IC.

B naHHOI TeMe paccKa3bIBaeTCs O Pa3IMYHBIX CUCTEMaX aKCHOM T'€OMETPHH, B YACTHOCTH O
pa3IMYHbBIX ClI0c00aX BBEJACHUS TOHSATHS PaBEHCTBA (GUTYD.

6.I1oBTOopenue. Pemenue 3axa4 (8 yacos)
OcnoBHas nenb. [ToBropuTs, 3akpenuts n 0000muTs OCHOBHBIE 3YH 32 OCHOBHYIO HIKOITY.

KonTtponbHbIX padoT: 1

TemaTuueckoe IVIAHUPOBAHHUE 110 TEOMETPUHA 9 kiacc

Ne HanmMeHoBaHue pa3esioB U TeM VYuebHble yachl KonTtposnbHbie paboThl
paszzaena
U TeM
1 BexTopsl. MeToz koopanHar 18 1
2 CooTHo1IEHHs MEX 1Y CTOPOHAMU U 11 1

yriaamu TpeyrojapHuka. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

3 JmHa OKPY)KHOCTH U TUIOMIATb KpyTa 11 1
4 JIBrokeHUs 8 1
5 HauanpHbIe cBeZICHHS U3 CTEPEOMETPUHI 8
6 IToBTOpenue. Pemenue 3anau 8
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