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Paboyasn nporpamma cocTaBseHa Ha ocHoBe defepasbHOro rocyAapCcTBEHHOMO CTaHA4APTa OCHOBHOTO
obuiero obpasoBaHua. ObpasoBaTe/ibHbIA NPOLECC OCYLLECTBAAETCA C UCMO/Ib30BaHNEM Yy4EOHMKOB,
y4ebHbIX NOCOOMIA, BXOAALLMX B AeNCTBYIOLWNIN PeaepanbHblii nepedeHsb. MepeyeHb y4ebHUKOB
€)KeroHo yTBepPKAaeTca NPUKasom ANPEKTopa Mo LWKoNe.

MnaHupyemble npegMmeTHbIe pe3y/bTaTbl 0CBOEHUA yueb6Horo npeamerta « MaremaTuka»

Maremartuka. Anrebpa. lreometpus

BbINYCKHMK HayumnTca B 5-6 Knaccax (418 UCNONb30BaHUA B MOBCEAHEBHOM U3HU U obecneyeHus
BO3MOXHOCTM YCMNELIHOro NpoAoaXeHnsa obpa3oBaHnsa Ha 6a30BOM YpOBHe)

OnepupoBaTb Ha 6a30BoM ypoBHel NOHATUAMM: MHOMKECTBO, 3/IeMEHT MHOMeCTBa, NOAMHOMEeCTBO,
NPUHAANEKHOCTb;

334aBaTb MHOXECTBA NEPEUYNCNEHUEM NX IIEMEHTOB;
HaxoAuTb NepeceyeHne, o6beanHEHMeE, NOAMHOMXKECTBO B MPOCTENLLNX CUTYALUSX.
B noBceaHEBHOWM XU3HU U NPU U3YUEHUUN APYIUX NPeaMeTOB:

Pacrno3HaBaTb IOTMYECKM HEKOPPEKTHbIE BbICKA3bIBAHUA.

Yucna

OI'IEpMpOBaTb Ha 6asoBom YPOBHE NOHATUAMMWU: HATypa/ibHOE YNCNO, UeNoe 4yncno, 06bIKHOBEHHaA
[l,p06b, AeCATU4YHaA ﬂ,p06b, CmelwlaHHOe Yncno, paunmoHasibHOEe YNCho;

MCMNo/Ib30BaTb CBOMCTBA YMCEN M NPABUNA AENACTBUIA C PaLMOHaNbHbIMMW YUCAAMM NPU BbINOJIHEHUN
BbIYNCNEHUIA;

MCMNo/1b30BaTb NPMU3HAKM AEAMMOCTM Ha 2, 5, 3,9, 10 npu BbINOJIHEHWUW BbIMUCAEHUN U peLLUeHUMU
HEC/NIOXKHbIX 3a4ay;

BbINO/IHATL OKPYr/IeHNE PaLMOHa/IbHbIX YNCEN B COOTBETCTBUM C NpaBUIaMK;
CpaBHMBaATb paLMOHaNbHbIE YNCNa.

B noBceaHeBHOI YKU3HU U NPU U3YHEHUU APYTUX NPeaMeTOB:

OLLEHMBATb PEe3Yy/bTaTbl BbIMUCAEHWNIN NPU PELIEHUN NPAKTUYECKUX 3a[ay;
BbINOJ/IHATL CPAaBHEHME YMCEN B PEASIbHbIX CUTYaLUAX;

COCTaB/ATb YNC/IOBbIE BblPaXKEHMUA NPU PeLleHnmM NMPaKTUYECKMX 3a4a4 M 33434 U3 APYrux yuebHbix
npeameTos.

CTaTUCTUKa U TeOpUA BEPOATHOCTE
MpeAacTaBnATb AaHHblE B BUAE Tabauu, Anarpamm,
ynTaTb MHGOPMaLMIO, NPeAcTaBAeHHYIO B BUAe TabanLbl, Anarpammoi.

TeKcToBble 3aaaum

13pecb n panee — PacCno3HaBaTb KOHKPETHbIE MPUMepPbI O6LI.I,VIX NOHATUIM NOo XapaKTePHbIM NPU3HAKaM,
BbIMOJ/IHATb AEﬁCTBMH B COOTBETCTBUU C onpeaeneHnem mn ﬂpOCTEVILLIMMM CBOMCTBaMMU I'IOHFITVII7I,
KOHKPETU3nNpoBaTb npumepamu o6m,14e NOHATUA.



PewaTb HeCNOXKHble CIOXKeTHble 3a4a4M Pa3HbIX TUMOB Ha BCe apmd)memqecme LI,GVICTBVIH,‘

CTPOUTb MOAENb YCA0BUA 3a4a4u (B BUAE TabaunLbl, CXeMbl, PUCYHKA), B KOTOPOK AaHbl 3HaYeHUs ABYX
U3 TPpex B3aMMOCBA3aHHbIX BE/INUYUH, C LLeNIblo MOWCKa peLleHns 3a4auu;

OCYLLECTBNATL CNOCOH NOMCKA peLeHMA 3a4a4mM, B KOTOPOM PaCCyKAEHME CTPOUTCA OT YCI0BUSA K
TpeboBaHMIO UK OT TPebOBaHMA K YCNOBUIO;

COCTaB/IATb N1aH peweHnA 3a4a4n;
BblAeNnATb 3Tanbl peweHnAa 3aa4m;

MHTEpPNPeTUPOBaTb BbIYMCAUTE/bHbIE Pe3yabTaThl B 3a4a4e, UCCNeaoBaTh NONyYeHHoe pelleHne
3a4auum;

3HaTb pa3/iMune ckopocTel obbeKTa B CToAYEN BOAE, MPOTUB TEYEHUA U MO TEYEHUIO PEKU;
pelwaTtb 3a/a4M Ha HaxOMKAEeHMe YacTh YMCaa U YMCAa MO ero 4acTu;

pewaTb 3a4a41 Pa3HbIX TUNOB (Ha pa60Ty, Ha NOKYMKWN, Ha ABM)KeHMe), CBA3bIBaOWMUX TPWN BE/TNYUNHDI,
BblAENATb 3TU BE/INYUHDLI U OTHOLWEHUNA MeXAY HUMMU,

HaxXoAuTb NPOLEHT OT YMUCNa, YNC/0 NO NPOLLEHTY OT HElFO0, HAXO0AUTb NPOLLEHTHOE OTHOLWEHWNE ABYX
4yucen, HaxoauTb NPoueHTHOE CHUNXeHne nan NnpoueHTHoe nosbilleHNe BETIMYUHDI;

pelwaTb HeC/NOXHble NorMyeckmne 3agavnm MeTo40M PacCyKAeHUN.
B noBceaHEBHOW }KU3HU U NPU U3YUEHUU APYTMX NPeaMeTOB:

BbIABUIaTb TMMOTE3bl O BO3MOMKHbIX MPEAebHbIX 3HAYEHUAX UCKOMbIX BEJIMYMH B 3aZa4e (aenatb
NPUKNAKY)

HarnapgHasa reomeTtpus
FeomeTpuueckme purypol

OnepupoBaTb Ha 6a30BOM YPOBHE NOHATMAMMU: GUTYPa, TOUKA, OTPE3OK, NPAMAs, yd, JOMaHas, yron,
MHOTOYrOoJ1IbHUK, TPEYroJIbHUK U YeTbIPeXYro/IbHUK, NPAMOYIO/IbHUK U KBaApPaT, OKPYXKHOCTb U KPYT,
NPAMOYro/ibHbIN Napannenenunes, kyb, wap. M3o6paxkaTte usyyaemble GUrypbl OT PYKU U € MOMOLL,bIO
JIMHENKM N LUPKYNA.

B noBcegHEBHOM XXM3HU U NPU U3YYEHUU APYIUX NPeaMETOB:
pelwaTb NPaKTMYecKune 3a4a4m C NPUMEHEHMEM NPOCTEMLLMX CBOMCTB Uryp.
N3mepeHus u BbluUCIEHUA

BbINONIHATb U3mepeHune OJ/inH, paCCTOﬂHMﬁ, BE€/INYUH Yyrnos, C NOMOLbIO MHCTPYMEHTOB ANA M3MepeHMﬁ
OVH U YTN0B,

BbIYMCNATb NAOLLAAN NPAMOYTO/IbHUKOB.

B noBceaHEBHOM XXM3HU U NPU U3YUEHUN APYIUX NPEeAMETOB:

BbIYNCNATb PACCTOAHUA HAa MECTHOCTU B CTaHLAPTHbIX CUTYaUMAX, NAOWAAM NPAMOYIObHUKOB;
BbIMOJIHATL MPOCTEMLLME NOCTPOEHUSA U USMEPEHUA HA MECTHOCTU, HEObXoaMMble B PEasIbHOM KU3HMU.

Uctopna matemaTtuku



OnucbiBaTb OTAE/bHbIE BblAAOWMNECA Pe3y/1bTaTbl, MOAYYEHHbIE B XO4€ Pa3BUTMA MaTEMaTMKM KaK
HayKu;

3HaTb NPUMEpPbI MaTEMATUYECKUX OTKPLITUI M MX aBTOPOB, B CBA3W C OTEYECTBEHHOW W BCEMMUPHOW
NUCTOPUEN.

BbINYCKHUK NOAYYMT BO3MOXKHOCTb HAay4YnTbCA B 5-6 KNaccax (ana obecneyeHMa BO3MOXKHOCTU
ycnewHoro npoaomkeHua o6pa3oBaHnA Ha 6a30BoM U yriy61eHHOM YPOBHAX)

dnemMeHTbI Teopun MHOXecCTB U MaTeMaTUYEeCKOM NOrMKu

OnepupoBaTb2 NOHATUAMM: MHOMKECTBO, XapaKTEPUCTUKU MHOMKECTBA, 3/IeMEeHT MHOXeCTBa, NycToe,
KOHeYHoe 1 6ecKoOHEeYHOe MHOXECTBO, NOAMHOMKECTBO, NMPUHAANEIKHOCTb,

onpeaenaATb NPUHaANEXHOCTb 3/1eMeHTa MHOXXeCTBY, O6'beLI,VIHeHVIPO n nepece4eHNO MHOXKECTB;
3a4aBaTb MHOXECTBO C NOMOLbIO NepevyncneHna anemeHToB, CIoBeCHOro onncaHuAa.

B nosBceaHeBHOM KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

pacno3HaBaTb IOTMYECKN HEKOPPEKTHbIE BbICKa3blBaHUSA;

CTPOMUTb LENOYKM YMO3aK/OHEHMIN HA OCHOBE MCMOAb30BaHMA NPABU/ IOTUKM.
Yucna

OnepupoBaTh NOHATUAMM: HATYPabHOE YMC/IO0, MHOMKECTBO HaTYpPasibHbIX YMCE, LIeSI0e YNCAO,
MHOMeCTBO Le/ibixX yncen, obbiIkHOBeHHan Apobb, AecAaTUYHaA Apobb, CMellaHHoe YMCno,
paLUMOoHaibHOE YMCI0, MHOMKECTBO PaLMOHa/ibHbIX YMCeN, reOMETPMYECKan MHTeprnpeTaums
HaTypabHbIX, LE/bIX, PaLUMOHaNbHbIX;

NOHMMATb N OB BACHATL CMbICA I'IO3MLI,MOHHOﬁ 3annCun HaTypasibHOro Yncna;

BbIMOJZIHATb BblYNCNEHUA, B TOM YMUC/iE C UCNONIb30BaHNEM NPUEMOB PaLlMOHAIbHbIX Bbl‘-IVICerHVIﬁ,
obocHoBbIBaTb a/IT0PUTMbI BbIMNO/THEHUA AeﬁCTBMVI;

MCNONb30BaTb NPU3HAKM AenMMmocTn Ha 2,4, 8,5, 3,6, 9, 10, 11, cymmbl n nponsseaeHua ymcen npum
BbINO/HEHUM BbIYUC/IEHUN U pelleHnn 3a4a4, 060CHOBbLIBATb NPU3HAKKU Ae/MMOCTY;

BbINO/HATL OKPYr/1eHWE PaLMOHAbHbIX YNCEN C 3a4aHHON TOYHOCTbIO;

yrnopsaao4YMBaTh YMCa, 3aNMCcaHHble B BUAE 0ObIKHOBEHHbIX M AeCATUYHbIX Apobeit;
Haxoautb HO, 1 HOK uncen v ucnonb3oBatb MX Npu pelleHnun 3a4a;.

onepuposaTb NOHATUEM MOAYb YMCNA, TEOMETPUYECKAA MHTepNpeTaLmna moayna ymcna.
B noBceaHEBHOW }KU3HU U NPU U3YYEHUU APYTUX NPeAMEeTOB:

NPUMEHATb NPaBMUAA NPUBAVIKEHHBIX BbIYUCNEHUI MPU PELUEHMM MPAKTUYECKUX 33434 U peLleHum
3a4a4 Apyrnx y4ebHbIX NpegMeTos;

BbIMO/IHATb CpaBHEHUE PE3YNIbTATOB BblYMCNEHUN npun peweHnn NpakTn4eCKnx 3agad, B Tom 4ymcne
I'IpM6}1M)-KeHHbIX BbIYNCNEHUIA;

COCTaBAATb YNC/IOBbIE BbIPaXKEHMA N OLLEHMBATb UX 3HAYEHMA NPU PeLIEHNN NPAKTUYECKMX 33434 U
33434 13 Apyrux yuebHbIX NpeameTos.

2 3pecb 1 ganee — 3HaTb onpeaeneHne NOHATUA, yMeTb NOACHATb €ro CMbIC/, YMETb UCNO/1b30BaTb
NOHATME U ero CBONCTBA npu nposeaeHnUn paCCY)KAeHMVI, AO0Ka3aTenbCTs, peweHnn 3aaa4.



YpaBHeHUA n HepaBeHCTBA

OI'IEpMpOBaTb NMOHATUAMMU: PAaBEHCTBO, YAC/NNOBOE PaBEHCTBO, YpaBHEHNE, KOPEHDb YPaBHEHUA, pelleHne
YpPaBHEHWNA, YHNC/NOBOE HEPABEHCTBO.

Cratuctuka m TeopuAa BepOHTHOCTEVI

OnepupoBaTb NOHATUAMM: CTONOYATbIE U KPYTrOBbIE AMArpaMMbl, Tabanubl AaHHbIX, cpeaHee
apudmeTuyeckoe,

n3BNEKaTb, UHOOPMaUUIO, NpeacTaBAeHHYO B TabauMLax, Ha guarpammax;
COCTaBNATb TabANLbI, CTPOUTL AMArPaMMbl Ha OCHOBE AaHHbIX.
B noBceaHEBHOM YKU3HU U NPU U3YUEHUU A PYTUXTNPEesMETOB:

M3BNEKATb, MHTEPNPETMPOBATL M NPeobpas3oBbiBaTb MHPOPMALMIO, NPEeACTaBAEHHYIO B TabaMLaXxX M Ha
Anarpammax, OTparKatoLLLyto CBOMCTBA W XapaKTePUCTUKU peasibHbIX MPOLLECCOB U ABNEHUNA.

TeKcToBble 3aga4u
PewaTtb NpocTbie 1 CAOXKHbIe 33434 Pa3HbIX TUMOB, @ TaKXKe 3a4auun NoBbIWEHHOMN TPYAHOCTHU,

MCNO/1Ib30BATb Pa3Hble KPaTKUE 3annUCn Kak modenn TEKCTOB CNOXKHbIX 3a4a4 AN1A NOCTPOEHUA
NOWCKOBOM CXEMbI U peweHnAa 3a4ay4;

3HaTb M NPUMeHATb 06a cnocoba Nouncka pelleHus 3aaad (0T TpeboBaHMA K YCIOBUIO U OT YCA0BMUA K
TpeboBaHuIo);

MmoaennpoBaTtb paccyXKaeHnA npn NnONCKe peweHnAa 3agay ¢ NOMOLLbIo I'pad)-CXGMbI;
BblAENATb 3TaNbl peweHNnA 3a4a4n N coaepXaHne KaxXa0ro atTana;

MHTEPNPEeTUPOBaTb BbIYMCAUTE/IbHbIE Pe3y/ibTaThl B 3a4a4e, UCCAeA0BaTh NONYYEHHOE pelleHme
3a4auum;

aHa/IM3MpPOBaTb BCEBO3MOMKHbIE CUTYALLMMN B3aMMHOIO PacnoioXKeHUA ABYX OOEKTOB U USMEHEHME UX
XapaKTePUCTMK NPU COBMECTHOM ABUKEHUK (CKOPOCTb, BPEMSA, PAcCTOAHUE) NPU PeLLeHnn 3a4a4 Ha
ABUXKEHNE ABYX OOEKTOB KaK B OAHOM, TaK M B NPOTMBOMO/OMKHbIX HarnpaB/AeHUAX;

ncenenoBaTb BCEBO3IMOXKHbIE CUTYaUMU NPU pelleHnn 3a4a4 Ha ABUXKEHNE NO pPeKe, paCCMaTpUBaTb
Pa3Hble CUCTEMDbI OTCYETAQ,

pewaTtb pa3Hoo6pa3Hb|e 3a4a4Un «Ha 4YaCTn»,

pewaTtb 1 060CHOBbIBaTbL CBOE peLleHne 33434 (BblAeNATb MaTeMaTUUYECKYIO OCHOBY) Ha HaxoMaeHue
YacTW YMCNA M YMCAa NO ero YacT Ha OCHOBE KOHKPETHOro CMbicaa Apobu;

0CO3HaBaTb M 06BACHATb NOEHTUYHOCTb 3a4a4 pPa3HbIX TUMOB, CBA3bIBAOWNUX TPU BETNYUHDI (Ha pa60Ty,
Ha NOKYNKMU, Ha ABM)KEHME); BblAeNATb 3TN BENNYUHbI U OTHOLWWEHNA MeXAY HUMU, NTPUMEHATb UX NPU
peweHnn 3aga4, KOHCTPYynpoBaTb CObCTBEHHbIE 3a43a4U1 YKA3aHHbIX TUMNOB.

B noBcegHEBHOM XXM3HU U NPU U3YUEHUUN APYIUX NPEeAMETOB:

BbIAENATb NPU PeLLeHNM 33434 XapaKTEPUCTUKM pacCMaTPUBAEMON B 3a4a4e CUTyaumnn, OTANYHbIE OT
peanbHbIX (Te, OT KOTOPbIX abCTPArMpPoBaNMCh), KOHCTPYMPOBATb HOBbIE CUTYALLMM C YY4ETOM 3TUX
XapaKTEPUCTUK, B YACTHOCTU, NMPU peLleHMM 33434 Ha KOHLEHTPaL MK, yYUTbIBATb NIOTHOCTb BELLECTBA;

peLaTb U KOHCTPYMPOBATL 33434N HA OCHOBE PACCMOTPEHUSA PEeaNbHbIX CUTYaLMIA, B KOTOPbIX HE
TpebyeTcA TOYHbINA BbIMUCAUTENbHBI PE3YNbTaT;



pelaTb 33341 Ha ABUXKEHME NO PeKe, pacCMaTPMBaA pasHble CUCTEMbI OTCYETA.
HarnapHaa reometpus
FeomeTpuueckme purypbol

N3BneKkaTb, MHTEPNPETUPOBATL U NPeobpa3oBbiBaTb MHPOPMALMIO O FeOMETPUYECKUX PUrypax,
npeacTaBAeHHYIO Ha YepTeXKax;

n306pakaTb M3yyaemble GUrypbl OT PYKM U C MOMOLLLIO KOMMNbIOTEPHbIX MHCTPYMEHTOB.
N3mepeHus u BblUUC/IEHUSA

BbINO/IHATb U3MEpPEHMe AJINH, PAaCCTOAHWUM, BEZIMYMH YIN0B, C MOMOLLbIO MHCTPYMEHTOB A/1A U3MEPEHNI
OJIVH W YTN0B;

BbIYMCNATDL NIOLLAAM NPAMOYFOIbHUKOB, KBAAPATOB, 06BbEMbI NPSAMOYTrObHbIX Napanaenennnenos,
KyboB.

B noBcegHEBHOWM XU3HU U NPU U3YYEHUN APYTUX NPELMETOB:

BbIYMCNATb PACCTOAHMA Ha MECTHOCTU B CTAHAAPTHbIX CUTYyaLMAX, NA0LWAAN Y4aCTKOB NPAMOYrobHOM
dopmbl, 06bEMbI KOMHaT;

BbIMOJIHATL NPOCTENLLNE MOCTPOEHUS HA MECTHOCTU, HEOOXOANMbIE B PEA/IbHOM KU3HY;
OLLEeHMBATb Pa3mepbl peasnbHblX 0OBEKTOB OKPYKAOLLErO MUPA.
UcTopua matemaTuKu

XapaKTepu3oBaTb BKAA, BblAAIOLMXCA MaTEMaTUKOB B Pa3BUTUE MATEMATUKN U MHbIX HAYUYHbIX
obnacrein.

BbINyCKHUK HayuuTca B 7-9 Knaccax (an1a ucnonb3oBaHua B NOBCeAHEBHOM KU3HU 1 obecneueHus
BO3MOMKHOCTM YCMELHOro npoaonkeHua o6pasosaHua Ha 6a30B0M ypoOBHe)

dnemeHTbl Teopun MHOXecCTB U MaTemMaTUYeCcKoil NorMKku

OI'IepMpOBaTb Ha 6asoBoMm YPOBHE NOHATUAMWU. MHOXECTBO, 3/1IEMEHT MHOXEeCTBa, NOAMHOXECTBO,
NPUHaAONEXHOCTb;

3a4aBaTb MHOMECTBA NepeyncieHmem Ux 31eMeHTOB;
HaxoAWTb NepeceyeHne, o6beguHeHMe, NOAMHOMKECTBO B MPOCTEMLLMX CUTYALMAX;

onepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMM: ONpeaeseHne, akcCMoma, Teopema, A0Ka3aTeIbCTBO;
NMPMBOAUTL NPUMEPLI U KOHTPNPUMEPbI 415 NOATBEPHKAEHUA CBOUX BbICKa3blBaHUI.

B noBceaHEBHOM XXM3HU U NPU U3YUEHUUN APYIUX NPeaMETOB:

MCNo/b30BaTh rpadmueckoe NpeacTaBieHNE MHOMXKECTB 411 ONMCaHMA PeanbHbIX NPOLLECCOB U ABNEHUI,
Mpuv pelweHnmn 3a4a4 Apyrux y4ebHbix NpesmeToB.

Yucna

OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMM: HATYPAIbHOE YMCIO, LieSIoe YMUCIO0, 0ObIKHOBEHHaS
Apobb, gecatTnyHas gpobb, cmelaHHas Apobb, paLMoHanbHOE YMCN0, apudMeTUYECKNI KBaAPaTHbIN
KOPEHb;

MCMo/Ib30BaTb CBOMCTBA YMCEN U npasuna AeﬁCTBMﬁ npv BbiNO/IHEHUN Bbl‘-ll/lCﬂGHMﬁ;



MCMO/1b30BaTb NPU3HAKM ANNMOCTM Ha 2, 5, 3,9, 10 npu BbINOJHEHUUN BbIYUCIEHWUI U pelleHnn
HECNOXHbIX 3a4aY;

BbIMO/IHATb OKPYI/IEHME PaLMOHAIbHBIX YUCEN B COOTBETCTBUM C NPaBUAAMK;
OLLeHMBaTb 3HaYeHMe KBaAPaTHOrO KOPHA U3 MOJIOXKUTENBHOTO LLE0r0 YNCNa;
pacno3HaBaTh PaLMOHaAbHbIE M MPPALLMOHANbHbIE YACAA;

CpaBHMBATb YncCAa.

B noBcegHEeBHOM XXM3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

OLEeHMBaTb Pe3y/bTaTbl BbIYUCAEHMI NPU PeLleHUN NMPAaKTUYECKUX 3a4aY;
BbIMO/IHATb CPAaBHEHWNE YMCEN B PeasibHbIX CUTYaLMAX;

COCTaBNATb YNCNOBbIE BbIPAXKEHMA MPU PELLIEHUN NPAKTUYECKUX 33484 U 33434 U3 APYrnX y4ebHbIX
npeamMeTos.

ToxpecTtBeHHble npeo6pasoBaHm|

BbINO/IHATL HECNOXKHbIE I'Ip606pa3OBaHMﬂ Ana Bbld4nNCneHUA 3HAYEHUI YNCOBbIX Bblpa)KeHMﬁ,
coaeprKawmx cteneHn C HaTypaZibHbIM NOKa3aTe/sieM, CTeENEHU C LLE/IbIM OTPULUATE/IbHbIM NOKa3aTenem,

BbIMO/IHATb HEC/IOXKHbIE NPe0bpa3oBaHNA LLE/bIX BbipaXKeHMN: PpacKkpbliBaTb CKOOKKU, NPUBOAUTb
nogobHble cnaraemoile;

MCNonb3oBaTb GOPMYJbl COKPALLEHHOTO YMHOMXKEHMA (KBaApaT CyMMbl, KBaApaT pasHOCTU, Pa3HOCTb
KBafpaToB) A/1A YNPOLLEHUA BblMUCAEHUN 3HAaUYEHUIA BbiparkeHUN;

BbINOJIHATb HECNOXKHblE NPe0bpa3oBaHUA APOOHO-TMHENHbIX BbIPAXKeHUM U BbIPAXKEHWUI C
KBaZpaTHbIMU KOPHAMMW.

B noBceaHeBHOI KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

NOHMMATb CMbIC/ 3aMNUCKU YNCNA B CTAHLAPTHOM BUAE;

onepupoBaTb Ha 6a30BOM YPOBHE MOHATUEM «CTaHAAPTHaA 3aNMnCb YMCNa».
YpaBHEHUA U HepaBeHCTBa

OnepupoBaTb Ha 6a30BOM YPOBHE NOHATUAMMW: PABEHCTBO, YNC/I0BOE PABEHCTBO, YPaBHEHWE, KOPEHb
ypaBHEHMS, pelueHmne ypaBHEeHUA, YUCI0BOE HEPABEHCTBO, HEPABEHCTBO, peLleHe HePaBEHCTBa;

NpoBepATb CNPaBeANNBOCTb YNCOBbIX PABEHCTB U HEPABEHCTB;

peLaTb IMHelHble HEPABEHCTBA U HEC/IOMKHbIe HEPABEHCTBA, CBOAALLMECA K IMHENHbIM;
pelwaTbh CUCTEMbI HEC/TOXKHbIX IMHENHbIX YPaBHEHWNI, HEPABEHCTB;

NpoBepATb, ABAAETCA N AaHHOE YUC/IO0 pelleHem ypaBHeHWs (HepaBeHCTBa);

pelwaTb KBaapaTHble ypaBHEHMA NO GOPMY/ie KOpHE KBaAPaTHOMO YpaBHEHUS;
n3obpaxkaTb peLleHNa HePaBEHCTB M MX CUCTEM Ha YMCNOBOI NPAMOMN.

B noBcegHEBHOM XXM3HU U NPU U3YYEHUUN APYIUX NPEeAMETOB:

COCTaB/IATb U peLaTb NNHeNHble YpaBHEHNA NPU pelleHnn 3a4a4, BO3HUKAOWKUX B APYTrUX yLIe6HbIX
npegmetax.



DYHKUUMU
Haxoautb 3HaueHne GyHKLMM NO 3a4aHHOMY 3HAYEHMIO APIrYMEHT];
Haxo4MTb 3HaYeHMe aprymeHTa Nno 3aaHHOMY 3Ha4yeHMo0 QYHKLMU B HECNIOXKHbIX CUTYaLMAX;

onpenensTb NOJIOKEHNE TOYKM NO ee KooPAMHATAM, KOOPANHATLI TOYKM MO e€e NOIOKEHMUIO Ha
KOOPAMHATHOM NAOCKOCTY;

no rpadnKy HaxoamUTb 061aCTb ONpeaeieHns, MHOXKECTBO 3HaUYEHNM, HY/IM GYHKLUUM, MPOMEIKYTKN
3HAKOMNOCTOAHCTBA, MPOMEKYTKN BO3pacTaHMA 1 ybbiBaHMA, HaMbosbllee U HAMMEHbLUee 3HaYEeHNs

bYHKUMY;
CTPOUTb rpaduK NMHENHON GYHKUMK;

NPOBEpPATb, ABAAETCA N AaHHbIV rpaduK rpadmrkom 3agaHHON GYHKUMKM (NMHENHOW, KBaapaTUYHOM,
obpaTHOM NPONOPLUOHANbHOCTU);

onpesensaTb NPUBANKEHHbIE 3HAYEHMA KOOPAMHAT TOUKM NepecevyeHmns rpadpukos GyHKLMI;

onepupoBaTb Ha 6a30BOM YPOBHE NOHATUAMM: NOCAEA0BaTENbHOCTb, apudmeTMyecKkan nporpeccus,
reomeTpuyeckas nporpeccus;

pelwaTb 3a4a4uM Ha NPOrpeccun, B KOTOPbIX OTBET MOKET BbiTb MNOJyYEH HEMOCPEACTBEHHbIM NOACHETOM
6e3 npumeHeHna Gopmyn.

B HOBCEAHEBHOﬁ KU3HU U NPU U3y4eHUU Jpyrux npegmeTtos:

MCNoNb30BaTb rPadMKM peasibHbIX MPOLLECCOB M 3aBUCMMOCTEN ANA ONpeaesieHMsa UX CBOUCTB
(HamMbonblIMe N HaMMEHbLUME 3HAaYEHUA, MPOMENKYTKN BO3pacTaHMA MU ybbiBaHUA, obnacTu
NONOXUTENbHbIX N OTPULATENBHbIX 3HAYEHWUI 1 T.N.);

NCMNO/1b30BaTb CBOMCTBA NIMHENHOMN QYHKLMKN U ee rpaduK Npu pelleHnn 3a4ad U3 Apyrux yuebHbix
npeamMmeTos.

Cratuctuka m TeopuAa BepOﬂTHOCTEﬁ

MUmeTb npeacTaBieHmne O CTaTUCTUYECKMX XapaKTePUCTUKAX, BEPOATHOCTHU cnyqaﬁHoro CO6bITMF|,
I-(OM6VIHaTOprIX 3adavax;

pewwaTtb npocTeiwe KOMBUHATOPHbIE 334341 METOAOM NPAMOrO M OpraH13oBaHHOro nepebopa;
npeAacTaBAATb AaHHble B BUAE Tabauu, gnarpamm, rpapuKos;

yMTaTb MHPOPMaLMIO, NpeacTaBAEHHYIO B BUAE Tabanuubl, AMarpammbl, rpadmka;

onpeaenaTb OCHOBHbIE CTaTUCTUYECKME XaPaKTEPUCTUKMN YUCNOBLIX HABOPOB;

OLE€HMBATb BEPOATHOCTb COOBLITUA B MPOCTEMLLMX CYYAnX;

MMeTb NpeaCTaB/eHME O PO/ 3aKOHA BOJIbLIMX YNCENT B MACCOBBIX AB/IEHUSAX.

B noBcegHEBHOM XXM3HU U NPU U3YYEHUU APYIUX NPEeaMETOB:

OLLEeHMBATb KO/IMYECTBO BO3MOXKHbIX BApMaHTOB MeToA0M nepebopa;

MMeTb NpeacTaB/eHNe O POJIM MPAKTUYECKUN AOCTOBEPHbIX U Ma/IOBEPOATHBIX COOLITUI;

CpaBHMBATb OCHOBHbIE CTATUCTUYHECKNE XaPaAKTEPUCTUKHN, NOSTyHEHHDbIE B NpoLecce peweHnaA
I'IpMKﬂa[J,HOﬁ 3a4a4un, Usy4eHumA peasbHOro ABJeHUA;



OLeHMBATb BEPOATHOCTb pea/ibHbIX CObbITUI U ABNEHUIN B HECIOXKHbIX CUTyauumax.
TeKcToBble 3aga4u
PewaTb HECNIOXKHbIE CIOXETHble 3a4a4m Pa3HbIX TUNOB Ha BCe apMd)METMLIeCKME ,D,EPIICTBMﬂ;

CTPOUTb MOAEeNb YCA0BMA 3a4a4M (B BUAE TabanLbl, CXeMbl, PUCYHKA UM YPaBHEHUA), B KOTOPOW AaHbl
3HaAYeHUA ABYX M3 TPEX B3aMMOCBA3AHHbIX BE/IMYUH, C LIE/IbIO MOMCKA peLleHns 3a4a4K;

OCYLLECTBAATL CNOCOH NOUCKA peLleHnn 3a4a4m, B KOTOPOM PacCyKAeHne CTPOMTCA OT YC/I0BUA K
TpeboBaHMWIO UK OT TPEBOBAHMSA K YCI0BUIO;

COCTaB/IATb N1aH peweHnA 3a4a4n;
BblAENATb 3TANbl peWweHnA 3a4a4u;

MHTEPNPETUPOBATb BbIUMCAUTENbHbIE Pe3yNbTaTbl B 3aJa4e, MCCeA0BaTb NOYYEHHOE pelleHne
3apauum;

3HaTb pPas/inuMe CKopocTel 06beKTa B CTOSYEN BOAE, MPOTUB TEYEHUA U MO TEYEHUIO PEKU;
pelwaTtb 3a/1a4M Ha HaXOMKAEHMeE YacTu YMCa U YMCa MO ero 4acTu;

pewaTtb 3a4a4M pa3HbIX TMNOB (Ha paboTy, Ha NMOKYMKKW, Ha ABUMKEHWE), CBA3bIBAIOWMNX TPU BE/INYMHbI,
BbIAE/IATL 3TV BE/IMYNHbBI U OTHOLLEHMA MEXAY HUMU;

HaxoAMTb NPOLEHT OT YMCNA, YAC/IO MO NPOLLEHTY OT HEro, HaXoAUTb NPOLEHTHOE CHUMKEHWE UK
NPOLLEHTHOE NOBbILLIEHME BE/INYMHDI;

pelaTtbh HECNOMKHbIe NOTMYecKMe 3a4a4m METOA0M PacCyKAeHWA.
B noBcegHEBHOM }N3HU U NPU U3YUEHUN APYTUX NPEeaMETOB:

BbIABUIATb rMNOTE3bl O BO3MOXKHbIX NPeAe/IbHbIX 3HAYEHUAX MCKOMbIX B 33a4e BeNNYMH (aenatb
NPUKUAKY).

FeomeTpuueckme purypbi
OnepupoBaTb Ha 6a30BOM YPOBHE NMOHATUAMMU FEOMETPUYECKUX UTYP;
n3BneKkaTb MHOOPMALMIO O FeOMETPUYECKMX dUTypaX, NPEACTaBNEHHYIO Ha YepTexKax B ABHOM BUAE;

NMPUMEHATbL /1A pelleHnA 3a4a4 reomeTpuyeckune ¢aKTbI, ecnun ycnosuma X npumeHeHuA 3aaHbl B
ABHOMN popme;

pelaTb 3aa4M Ha HaXOXKAEHNE reOMETPUYECKUX BEMYMH Mo 06pa3uam Uau anropuTmam.
B noBcegHEBHOM XXM3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

MCNONb30BaTb CBOMCTBA reomeTpun4ecKkmnx d)Mryp Ana peweHnAa TMnosbixX 3a4a4, BOSHUKAKOLWKMX B
CUTyaumax I'IOBCGAHGBHOI‘/JI KU3HU, 3a4a4 NPaKTUYECKOro cogepKaHua.

OTHOWeHMnA

OnepupoBaTb Ha 6a30BOM YPOBHE MOHATUAMM: PaBEHCTBO GUryp, paBHble GUTypbl, PaBEHCTBO
TPEYro/sIbHUKOB, NaPaNNeIbHOCTb NPAMbIX, NEPNEHAMKYNAPHOCTb NPAMbIX, YI/1bl MEXKAY NPAMbIMMU,
nepneHAMKyNap, HaKIOHHanA, NPoeKuun.

B noBceaHEBHOW }KM3HWU U NPU U3YYEHUM APYTMX NPELMETOB:

MCNoa1b30BaTb OTHOLWEHNA ONA peELLEHNA I'IpOCTGﬁLLIMX 3a4a4, BO3SHMKaOWHUX B peaanon HKU3HU.



N3mepeHunsa n BbluUCNEHUA

BbinonHATL namepeHune aavH, paCCTOﬂHVIﬁ, BE€NNYUH yrnos, C NOMOLWbIO MHCTPYMEHTOB ANA M3Mep6HMl7I
AONVH U YITN0B,

npuMeHATb GopmMy/ibl NepUMETpPa, NAoLWaAN U 06bema, NaoLLaaM NOBEPXHOCTU OTAENbHbIX
MHOTOrPaHHMKOB NMPU BbIMMC/IEHUSX, KOTAa BCe AaHHbIE MMEOTCA B YC0BUN;

npumeHaTb Teopemy MNMudaropa, 6a3oBblie TPUrOHOMETPUYECKME COOTHOLIEHWUA A5 BbIMUCNEHMA OJIVH,
PacCcTOAHUMI, NAOWAaAen B NPOCTeMLWNX CyYasX.

B noBcegHEBHOM }XM3HU U NPU U3YUEHUUN APYTUX NPEeaMETOB:

BbIYMC/IATb PACCTOSHMA HA MECTHOCTM B CTAaHAAPTHbIX CUTYaUMAX, NIOWAAN B MPOCTENLINX CAyYanX,
NPMMEHATb GOPMY/bl B NPOCTENLLNX CUTYALMAX B NOBCEAHEBHOM KU3HM.

FeomeTpuyecKkue NocTpoeHus

N306parkaTb TMNOBbIE NAOCKME GUTYPbl U GUrYPbI B MPOCTPAHCTBE OT PYKM U C MOMOLLbIO MHCTPYMEHTOB.
B noBceaHeBHOI KU3HU U NPU U3YHEHUU APYTUX NPeaMeTOB:

BbINO/IHATL MPOCTENLLME MOCTPOEHUS HA MECTHOCTU, HEOBXOAMMbIE B peasibHOM KU3HW.
FeomeTpuueckue npeobpasoBaHusa

CtpouTb dUrypy, CUMMETPUYHYIO AaHHOM GUrype OTHOCUTENIbHO OCU N TOYKM.

B noBceaHeBHOI YKU3HU U NPU U3YYEHUU APYTUX NPeaMETOB:

pacno3HaBaTb ABUXKEHNE 0OBEKTOB B OKPYKatoWEM MUPE;

pacno3HaBaTb CUMMETPUYHbIE GUTYPbI B OKPY*KatoWwem Mupe.

BeKTopbl U KOOPAWUHATbI HAa NI0CKOCTH

OnepupoBaTb Ha 6a30BOM YPOBHE NOHATUAMM BEKTOP, CYMMa BEKTOPOB, NPOU3BEAEHNE BEKTOPA Ha
YMCNO, KOOPAMHATbI Ha NIOCKOCTY;

onpeaenatb NPUBAMKEHHO KOOPANHATbI TOUKM MO ee N306pakeHUIo Ha KOOPAMHATHOM NAOCKOCTY.
B noBcegHEBHOM }XM3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

MCNOJ1b30BaTb BEKTOPbI ANA pelweHnAa I'IpOCTel‘;ﬂLIMX 3a4a4 Ha onpegeneHne CKOpoCtn OTHOCUTENIbHOIo
ABUXKEHUA.

Uctopua matemaTtmuku

OnucbiBaTb OTAE/bHbIE BblAaloLLMECa pe3yabTaThl, NOAyYeHHble B XOA4e Pa3BUTUA MaTeMaTUKN Kak
HayKu;

3HATb NPMMeEPbl MaTEMATUYECKUX OTKPbITUIA U UX aBTOPOB, B CBA3WN C OTEYECTBEHHOM U BCEMUPHOWN
ncTopueir;

NOHMMATb POJIb MAaTEMATUKK B pa3BuTUmn Poccun.
MeTtoabl MaTeMaTUKKU

BbI6MpaTb I'IOAXOLI,HLLI,VII\;I Vl3y‘-I€‘HHbIl71 mMeTo ANnAa peweHna ny4eHHbIX TMNOB MaTeMaTU4YeCKUX 3a4au;



Mp1BOANTL NPUMEPbLI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B OKPY»KatoLLein AeNCTBUTENbHOCTM U
Npoun3BeAeHNAX UCKYCCTBa.

BbINYCKHMK NONAYYUT BO3MOXKHOCTb HayunTbCA B 7-9 Knaccax gna obecneyeHns BOSMOXKHOCTH
ycnewHoro npoaoaxeHusa obpasoBaHua Ha 6asoBom U yrny61eHHOM ypoBHAX

dnemeHTbI Teopun MHOXecCTB U MaTeMaTUYEeCKOM NOrnKu

OnepupoBsaTb? NOHATUAMM: ONpeaeeHne, Teopema, akcCMoMa, MHOXECTBO, XapPaKTEPUCTUKM
MHOXKECTBA, 3/IEMEHT MHOMECTBA, NyCTOe, KOHEeYHOEe N BEeCKOHEYHOE MHOMKECTBO, MOAMHOMECTBO,
NPUHaANEKHOCTb, BK/IIOYEHNE, PAaBEHCTBO MHOXKECTB;

n306paKaTb MHOMECTBA M OTHOLLEHME MHOMECTB C MOMOLLbIO Kpyros Jiinepa;
onpeaensatb NPUHAANEKHOCTb 31EMEHTA MHOXECTBY, 06beANHEHNIO U NepeceyeHnio MHOXKECTB;

3a1aBaTb MHOXXeCTBO C MOMOLLbIO NepevyncaeHna asnemeHToB, C10BeCHOIro onncaHuA,

4 3necb v janee — 3HaTb onpeae/ieHNe NOHATUA, YMETb MOACHATb €ro CMbIC/, YMETb MCMO0/1b30BaTb
MOHATME M ero CBOMCTBA NPU NPOBEeAEHUMN PacCy>KAEeHUIM, AOKa3aTeNbCTB, pelleHnn 3aaau.

onepupoBaTb NOHATUAMMU: BbICKa3blBaHUE, UICTUHHOCTb M IOXHOCTb BbICKa3blBaHWUA, OTPULLIAHME
BbICKa3blBaHMWIA, onepaLmn Haj, BbICKa3biBaHUAMMW: U, U/IU, HE, YCIOBHbIE BbICKa3biBaHUA (MMNAMKaALUK);

CTPOUTb BbICKa3blBaHWA, OTPULLAHWNA BbICKAa3blBaHMIA.
B noBcegHEBHOW }KU3HU U NPU U3YUEHUU APYTUX NPeaMeTOoB:
CTPOUTDL LLEMOYKM YMO3aK/IOYEHMIN Ha OCHOBE MCMO/1b30BaHUA NMPaBU IOTUKMK;

MCNO/Nb30BaTb MHOMKECTBA, ONepaLMm C MHOXKECTBAMM, UX rpaduyeckoe nNpeacTaBneHme ANsA onmMcaHus
peasibHbIX MPOLLECCOB U ABNEHUNA.

Yucna

OI'IepVIpOBaTb NOHATUAMU. MHOXXECTBO HATypPa/ibHbIX YNCE/l, MHOXECTBO LLeNbIX Yucen, MHOXeCTBo
paunoHanbHbIX YKUcCen, nppaunoHaibHOE Yncno, KBaApaTHbIVI KOpeHb, MHOXXeCTBO AeVICTBMTeﬂbeIX
yucen, reometTpuyecKaa nHTepnpetTaumna HatypasabHblX, LUenbiX, pauynMoOHa/IbHbIX, ,D,EI)'ICTBMTeﬂbeIX yucen,

NOHUMATb M 0BBACHATL CMbIC/ NO3ULIMOHHOM 3aNMUCK HAaTypPasIbHOTO YMCNa;

BbINOJ/IHATb BbIYMCNEHUSA, B TOM YMC/E C UCNOIb30BAaHMEM NPUEMOB PALMOHAIBbHbBIX BblYUCAEHN;
BbINOJ/IHATb OKPYrAeHNEe PaLUNOHaNbHbBIX YNCEN C 334aHHOMN TOYHOCTbIO;

CpaBHWBATb PaLMOHaNbHbIE U MPPALLMOHA/IbHbIE YMCAa;

NpeacTaBAATb PaLMOHaIbHOE YNC/I0 B BUAE AeCATUYHOW Apobu

ynopazounBaTb YMCNaA, 3aNUCaHHbIE B BUAE 0ObIKHOBEHHOM N AECATUUYHOMN Apobu;

HaxoguTb HOJ 1 HOK uncen n ncnonb3osaTb UX NpU peleHnn 3a43au.

B noBceagHEeBHOM KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

MPUMEHSATb NPaBuaa NPUBAMMKEHHbIX BbIYUCIEHUIN NPU PeLEeHNN NPAKTUYECKUX 33434 U pelleHnn
3a4a4 Apyrnx y4ebHbIX NpeamMeTos;



BbINO/IHATb CPaBHEHWE Pe3y/1bTaToB BbIYUC/NEHUI NPU PeLIEHUN NPAKTUYECKMX 3334, B TOM YMcae
NPUBANKEHHbIX BbIYNCNEHUA;

COCTaBAATb U OLEHMBATb YNC/IOBbIE BbIPaXKEHUA NPU pPeLleHMn NPAKTUYECKMX 33434 M 33434 U3 pyrux
y4yebHbIX NpeameToB;

3anunCblBaTb M OKPYrAATb YNC/OBbIE 3HAYEHUA PeasibHbIX BEAMUYMH C UCMO/b30BAHMEM Pa3HbIX CUCTEM
n3mepeHns.

ToxpecTBeHHble Nnpeobpa3oBaHua

OnepupoBaTh NOHATUAMM CTENEHWN C HATYPa/IbHLIM NMOKa3aTesleM, CTENEHU C LeNbiM OTPULATEIbHbIM
nokasartenem;

BbINOJIHATb NPe06Pa30BaHMNA LLE/bIX BbIPAXKEHUI: AeICTBUA C 0OgHOUYIEHAaMM (CNI0MKEeHUe, BblUMTaHUE,
YMHOX€EHMWE), eNCTBMA C MHOTOUYIEHAMMU (CNIOXKEHWNE, BbIYUTAHWNE, YMHOMKEHUE);

BbIMO/IHATL PA3/10}KEHNE MHOTOYNIEHOB Ha MHOMMUTENN OAHUM U3 CNOCOBOB: BbiIHECEHME 33 CKOBKY,
rpynnupoBKa, UCNo/b30BaHWE GOPMYN COKPALLEHHOTO YMHOKEHMUS;

BblAENATb KBaApaT CYMMbl U Pa3HOCTU OA4HOU/IEHOB;
pacKnafbiBaTb Ha MHOXUTENN KBaApaTHbIN TpexuieH;

BbIMNOJHATL NPe0bpa3soBaHUA BbipaXKEHMUI, COAEPMKALLMX CTEMEHM C LLe/IbIMW OTPULLATE/IbHbIMM
NnoKasaTeNimMM, NepexoamnTb OT 3aM1CcK B BUAE CTEMEHM C Lie/ibiM OTpMLATENbHbIM NOKasaTeem K
3anucu B Buae apobu;

BbINO/IHATL NPeobpa3oBaHUA APO6HO-PaLMOHANbHBIX BbIPaXKEHWI: COKpalleHne apobei, npuseaeHue
anrebpaunyeckux gpobeit K 0bLiemy 3HaMeHaTeNto, CIOXKEHNE, YMHOMXeHWe, AeneHne anrebpandeckmnx
Apoben, Bo3seaeHue anrebpanyeckoin Apobu B HaTypasibHYIO U LENYI0 OTPULLATE/IbHYIO CTENEHD;

BbIMNOAHATL NPeobpa3oBaHUA BbiPaXKEHMI, COAEPIKALUMX KBaAPATHbIE KOPHY;

BblAENATb KBAAPAT CYMMbI MM PAa3HOCTW ABYY/IEHA B BblipaKeHUAX, COAEPKALLMX KBaAPATHbIE KOPHMY;
BbIMNOAHATL Npeobpa3oBaHMA BbIparKeHUI, COAEPKALLMX MOAYNb.

B noBcegHEBHOM XXM3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

BbINOHATL NPe06pa3oBaHNA U AEWCTBMA C YNCAAMM, 3aMUCAHHBIMW B CTAHAAPTHOM BUAE;

BbIMNO/IHATL Npeobpa3oBaHmMA anrebpanyeckmx BbipaxKeHUn Npu peweHnn 3agad Apyrmx yuebHbix
npeameTos.

YpaBHeHUA N HepaBeHCTBA

OnepupoBaTh NOHATUAMM: YpaBHEHNE, HEPABEHCTBO, KOPEHb YPaBHEHNA, PELIEHNE HEPABEHCTBA,
paBHOCWU/IbHbIE YpaBHeHUsA, 061acTb onpeaesieHns ypaBHeHUs (HepaBeHCTBa, CUCTEMbI YPaBHEHUIA UK
HepaBeHCTB);

pewwaTb IMHelHble YPaBHEHUS U ypaBHEHWS, CBOAUMbIE K IMHEMHbIM C MOMOLLLbIO TOXAECTBEHHbIX
npeobpasoBaHuit;

pelwaTb KBagpaTHble ypaBHEHMA U YPABHEHMSA, CBOAMMbIE K KBaAPaTHbIM C MOMOLLLbIO TOXAECTBEHHbIX
npeobpasoBaHuit;

pewaTb ApO6bHO-IMHEeNHbIe YPaBHEHWS;



/ —=a =
pelwaTb NpocTeilne MppaunoHa bHble YpaBHEHUS BUAA f (X) , \/f (X) \/g (X) ;

n_
pelwaTb ypaBHeHNA B1Aa X'=a ;

peLlaTb ypaBHEHUSA CNOCOHBOM Pas3/IoXKeHMA Ha MHOMKUTENN U 3aMeHbl NePEMEHHO;
MCMO/1b30BaTb METO, UHTEPBA/IOB A5 PELIEeHUs LenbiXx U APOOHO-paLMOHa/IbHbIX HEPABEHCTB;
peLlaTb IMHeNHble YypaBHEHMA M HepPaBEHCTBA C NapaMeTpamu;

peLlaTb HEC/IOXKHbIE KBaApaTHbIE YpaBHEHUA C MapamMeTpom;

peLlaTb HEC/IOMKHbIE CUCTEMbI IMHEWHbIX YPaBHEHWUI C MapameTpamu;

pelwaTb HeC/I0XHble YPaBHEHUS B LLe/IbIX YMC/Iax.

B noBceaHeBHOM KU3HU U NPU U3YYEHUU APYTUX NPeaMeTOB:

COCTaB/ATb U PELaTb JIMHENHbIE N KBaZPaTHble YPaBHEHMUA, YPaBHEHUS, K HAM CBOAALLMECH, CUCTEMDbI
JINHEMHbIX YPaBHEHWUI, HEPABEHCTB NPU PeLleHMN 3334 APYrMxX y4ebHbIX NpeamMmeToB;

BbIMO/IHATbL OLIEHKY NPaBAonoAobmua pesynbTaTos, NoAyYaemMblX NPU peLIeHNN IMHENHbIX U KBaAPaTHbIX
YPaBHEHUIN U CUCTEM JIMHEWHDBIX YPAaBHEHWUIA N HEPABEHCTB NPU PeLLUeHNM 33434 APYIUX y4ebHbIX
npeameTos;

BbI6MpaTb coOoTBEeTCTBYHOLWMNE YPpAaBHEHNA, HEPABEHCTBA NN NX CUCTEMbI ON1A COCTaB/1eHUA
MaTeMaATUYECKOMN moaenu 3aAaHHOﬁ peaanoﬁ CUTyauunm nam anKnap,Hoﬁ 3a4auyu;

YMETb MHTEPNPETUPOBATL NOAYYEHHbIN NPU PELIEHMM YPaBHEHMA, HEPABEHCTBA UM CUCTEMbI pe3ybTaT
B KOHTEKCTE 3aZaHHOM peanbHOM CUTyaLUMn MAN NPUKNALHON 33434M.

DyHKUMUM

OnepupoBaTb NOHATUAMM: GYHKLMOHANbHAA 3aBUCMMOCTb, GYHKLMA, rpaduK yHKLMKM, cnocobbl
3a4aHnA GYHKUUKM, apryMeHT U 3HauyeHne dyHKunKM, 061acTb onpeseneHns U MHOXKEeCTBO 3HAYEHN
bYHRUMK, HYAN GYHKUMKM, NPOMENKYTKM 3HAKOMOCTOAHCTBA, MOHOTOHHOCTb GYHKLMK,
YeTHOCTb/HEUYeTHOCTb GYHKLMK;

CTPOUTb rPAaPUKM IMHENHOMN, KBAZPATUYHOM PYHKLMIM, 06paTHON NPONOPLMOHANBHOCTHM, GYHKUUKN BUAA:
y=a+

x+b y=~X, y=3% y=x

Ha NPUMepe KBaApaTUUHOM GYHKLMM, UCNOb30BaTb Npeobpa3osanus rpaduka dyHKumm y=f(x) ans
noctpoeHns rpadukos dyrkumin ¥ = & (kx+b) +c,

COCTaBAATb YPaBHEHMWA NPAMOM MO 3a4aHHbIM YC/IOBUSAM: NPOXOAALLEN Yepes ABe TOUKM C 3a4aHHbIMU
KOOpAMHATaMM, NPOXoAALLEN Yepe3 AaHHYIO TOUYKY U NapannesibHON AaHHOW NPAMOW;

nccnefosatb GyHKLUMIO MO ee rpaduky;

HaxXo4AuUTb MHOXeCTBO 3Ha‘-IeHVIVI, HYAN, NPOMeXYTKM 3HAaKOMNOCTOAHCTBA, MOHOTOHHOCTU KBaApaTMHHOVI
GyHRUMY;

onepupoBaTb NOHATUAMU: NOCAEA0BaTENbHOCTb, apUPMETUMUYECKan NPOrpeccus, reomeTpryeckan
nporpeccus;

pewwaTb 33434 Ha apUPMETUYECKYIO U TEOMETPUYECKYIO MPOrPeccuio.



B noBcegHEBHOM }XM3HU U NPU U3YUEHUUN APYIUX NPEeaMETOB:
WANIIOCTPUPOBATL C MOMOLLLIO rpaduKa peanbHyto 3aBUCMMOCTb MM NMPOLLECC MO UX XapaKTEPUCTUKAM;

MCNONb30BaTb CBOMCTBA M rpadnK KBaAPaTUUHOM GYHKLMM NPU peLleHnn 3a4a4 U3 APYruxX y4ebHbIX
npeameToB.

TeKcToBble 3aga4um
Pewatb NPOCTbI€ U CZIOXKHbIE 33434 PA3HbIX TUNOB, a TaKXXe 3a4a4u MOBbILLIEHHOM TPYAHOCTHU,

MCNOZ1Ib30BATb Pa3Hble€ KPAaTKMNE 3annNChN KaK MO4e/IN TEKCTOB C/IOXKHbIX 3a4a4 414 NOCTPOEHUA
NOMCKOBOWM CXEeMbI U peweHnA 3a4au4;

pa3nnyaTb moaenib TEKCTa U MOAE/Ib pelleHnA 3a4a4n, KOHCTPYNpOoBaTb K 0,£|,H0171 Mmoaenun peweHunA
HEC/NI0XKHOM 3a4a4un pa3Hble MO4ENN TEKCTA 3a4a4U;

3HaTb M NPUMeEHATb 06a cnocoba NoumcKa peleHus 3a4a4 (OT TpeboBaHMA K YC/I0BUIO U OT YCI0BUSA K
TpeboBaHuUI0);

MoAennpoBaTtb paccyXKaeHnAa npn NnONCKe peweHnAa 3agay ¢ nomMmoulbo I'pad)-CXGMbI;
BblAENATb 3Tanbl pelweHnAa 3a4a41 U coaepKaHne KaxXa0ro stana,

YMeTb BblIBUPaTb ONTUMaJIbHbIN METOA, PeLLIeHNA 334341 M 0CO3HaBaTb BbIBOp MeToAa, paccmaTpmBaTh
pa3nnyHble MeToAbl, HaX0AUTb Pa3Hble pelleHnA 334341, eC/IM BO3MOXKHO;

dHaNN3NpPOoBaTb 3aTPyaHEHNA NPUN pelleHNN 3a4a4,;

BbIMOJIHATbL Pa3/inyHble Npeobpa3oBaHMA NpeasIoXKeHHOM 3a4a4n, KOHCTPYMPOBaTb HOBbIE 33434M U3
[aHHOM, B TOM Yncne obpaTHble;

MHTEPNPETUPOBATL BbIYMCAUTE/IbHbBIE Pe3y/bTaTbl B 334a4e, UCCNeA0BaTb NONYYEeHHOE peLleHne
3agauu;

aHa/IN3MpPOBaTb BCEBO3MOMKHbIE CUTYaLIMM B3aMMHOIO PacnoioXeHUA ABYX OObEKTOB U USMEHEHME UX
XapaKTePUCTMK NPU COBMECTHOM ABUKEHUU (CKOPOCTb, BPEMSA, PAcCTOAHUE) NPU PeLLleHnn 3a4a4 Ha
ABUXKeHMEe ABYX OOBEKTOB KaK B OAHOM, TaK M B NPOTMBOMONOMKHbIX HanpaBAeHUAX;

ncenenoBaTb BCEBO3IMOXKHbIE CUTYaU UK NPU pelleHnn 3a4a4 Ha ABUXKEHNE NO peKe, paCCMaTpunBaTb
Pa3Hble CUCTEMDbI OTCYETAQ;

pewaTtb pa3Hoo6pa3Hb|e 3a4a4M «Ha 4YaCTn»,

pewaTtb 1 060CHOBbIBaTb CBOE peLleHne 33434 (BblAeNATb MaTeMaTUUYECKYIO OCHOBY) Ha HaxoMaeHue
YacTW YMCNA M YMUCAa MO ero YacTM Ha OCHOBE KOHKPETHOrO CMbicaa Apobu;

0CO3HaBaTb N 06BACHATL UAEHTUYHOCTb 33434 PasHbIX TUMOB, CBA3bIBAIOLWMNX TPU BeNNUMHBI (Ha paboTy,
Ha MOKYMKMK, Ha ABUNKEHWE), BbIAENATb 3TU BE/IMUYMNHDBI U OTHOLLIEHUA MeXAYy HUMU, MPUMEHATb UX NPU
pelweHnn 3a4a4, KOHCTPYMPOBaTb COBCTBEHHbIE 33434 YKa3aHHbIX TUMOB;

BNnageTb OCHOBHbIMUN MEeTOAdaMU pelleHnAa 3a4a4 Ha CMeCH, CniaBbl, KOHUEHTPALLUK,

pelwaTtb 3a/a4M Ha NPOLLEHTbI, B TOM YMC/e, CIOMKHbIE NPOLLEHTbI C 060CHOBaHUEM, NCMOAb3YA pPa3Hble
crnocobbl;

pelwaTb N0rMYeckmne 3a4aun pasHbiMm cnocobamm, B TOM YMc/e, ¢ ABYMA BaoKamu 1 ¢ Tpema 610Kamm
AaHHbIX C noMoLLblo Tabauuy,



pewaTb 3a4a41 No KOM6VIHaTOpMKe nTeopuun BepOﬂTHOCTeﬁ Ha OCHOBE NCNO0J/1Ib30BaHNA U3YYEHHDbIX
meToaoB un 060CHOBbIBATb peweHune;

pewaTb HECNOXKHbIE 3a4a4M No MaTemMaTMyecKom CTaTUCTUKE,

0B/1aZleTb OCHOBHbIMW METOAAaMM PELLEHUNA CIOXKETHbIX 3a4a4: apuPpmeTUYecKuii, anrebpanyeckui,
nepebop BapMaHTOB, FreOMETPUYECKUI, rpadrUUECcKMA, MPUMEHSTb UX B HOBbIX MO CPAaBHEHMUIO C
M3YYEHHbIMM CUTYaLUAX.

B noBcegHEBHOM }XM3HU U NPU U3YUEHUUN APYTUX NPEeaMETOB:

BbIAENATb NPU PELIEHNN 32434 XapaKTEPUCTUKM paccMaTpUBaeMoi B 3a4a4e CMTyaunu, oTAnYHbIe OT
peanbHbIX (Te, OT KOTOPbIX abCTParMpoBaanCh), KOHCTPYMPOBATb HOBbIE CUTYaLMM C YH4ETOM 3TUX
XapaKTEePUCTUK, B YaCTHOCTU, MPU peLlieHUM 3aJa4 Ha KOHLLEHTPaL MW, YINTbIBaTb NIOTHOCTb BELLLECTBA;

peLlaTb U KOHCTPYMPOBATb 33434M HA OCHOBE PAaCCMOTPEHUA PeasibHbIX CUTYaLMin, B KOTOPbIX He
TpebyeTca TOYHbIN BbIYUCAUTE/NbHbBIN Pe3ynbTarT;

pewaTb 3a4a4Mn Ha ABUNXKEHNE NO pPEKE, paCCMaTpMUBaA Pa3Hble CUCTEMbI OTCYETA.
Cratuctuka m TeopuAa BepOﬂTHOCTEVI

OnepupoBaTb NOHATUAMMW: CTONBYATbIE U KPYTroBble Auarpammbl, Tabaunubl 4aHHbIX, cpeaHee
apudmeTuyeckoe, meamnaHa, Hambobllee U HauMeHbllee 3HaYeHUs BbIDOPKK, pa3max BbIDOPKY,
Ancnepcua n ctTaHAapTHOE OTKAOHEHWE, CAyYaiiHan USMEHYNBOCTb;

n3B/eKaTb MHbOPMaLMIO, NPpeacTaBieHHyo B Tabanuax, Ha Anarpammax, rpaduKkax;

COCTaBAATb TabAuMLbl, CTPOUTb AMarpaMmbl U rpaduKM Ha OCHOBE AAaHHbIX;

onepupoBaTb NOHATUAMMK: haKTOpPUan YMCAa, NepPecTaHOBKU 1 coveTaHuA, TPeyronbHUK MNackans;
NPUMEHSATb NPaBUIO NPOU3BEAEHNA NPU PeLleHMM KOMBUHATOPHbIX 3a4aY;

onepupoBaTb NOHATUAMU: CNYYaliHbIN ONbIT, CyYaliHbI BbIGOP, UCMbITAHWE, 3NEMEHTAPHOE CayYaliHoe
cobbITHe (MCXoA), Knaccuyeckoe onpeaesieHne BEPOATHOCTU C/IyYailHOro cobbiTMA, onepauum Hag,
cny4YaiHbIMK cobbITUAMY;

npeacTaBaaTb MHGOPMALMIO C MOMOLLBIO KpyroB 3iiiepa;

pelwaTb 3a4a4u Ha BblYUCIEHME BEPOATHOCTM C NOACYETOM KOJIMYECTBA BAPMAHTOB C MOMOLLLBIO
KOMBMHaTOPUKMU.

B noBcegHEBHOM }XM3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

N3B/IeKaTb, UHTEPNPETUPOBATL U Npeobpa3oBbiBaTb MHPOPMaLMIO, NPEACTaBAEHHYIO B TabanLax, Ha
Avarpammax, rpadmkax, OTparKatoLLyo CBOMCTBA M XapaKTePUCTUKM PeasibHbIX MPOLLECCOB U ABNEHWIA;

onpenenaTb CTaTUCTUYECKNE XaPaKTEPUCTUKA BbI60pOK no Ta6}'IMLI,aM, Anarpammam, I'pad)MKaM,
BbIMOJIHATb CPaBHEHNE B 3aBUCMMOCTU OT UeNIN peLleHNA 3a4a4u;

OL,eHNBATb BEPOATHOCTb PeasibHbIX COBbITUI U ABAEHUIA.
FeomeTpuueckme purypbi
OnepupoBaTb NOHATUAMMN reOMETPUYECKUX GUTYD;

N3B/IeKaTb, UHTEPNPETUPOBATL M NPeobpa30BbiBaTb MHPOPMALMIO O FEOMETPUYECKUX UTypax,
NnpeAcTaBAeHHYIO Ha YepTexax;



NPUMeHATb reomeTpunyeckmne d)aKTbI ANnAa peweHna 3agad, B ToM 4Yncne, npegnonaratowimx HECKOJ1IbKO
Laros peweHusa;

dopmynmpoBaTb B NPOCTEMNLLMX C/Ty4asnX CBONCTBA U NPU3HaKK dUryp;

[A0Ka3blBaTb rEOMETPUYECKME YTBEPKAEHMA;

B/laAeTb CTaHAaPTHOW KnaccuduKalmein naocknx Gpuryp (TpeyronbHUKOB 1 YeTbIPEXYrO/IbHUKOB).
B noBceaHEeBHOM KU3HU U NPU U3YYEHUU APYTUX NpeaMeTOoB:

MCNonb30BaTb CBOMCTBA reomeTpundecKkmnx cbmryp ANnA peweHnAa 3aga4 NPakTn4eCKoro xapakrtepa n 3agad
N3 CMEeXHbIX ANCUUNINH.

OTHOWeHUsA

OnepupoBaTb NOHATUAMM: PaBEHCTBO GUryp, paBHble PUTYpPbl, PAaBEHCTBO TPEYro/IbHUKOB,
napannefnbHOCTb NPSAMbIX, NepPneHAMKYAAPHOCTb NPAMBIX, YI/bl MEXAY NPAMbIMU, NEPNEHANKYNAP,
HaKJ/IOHHanA, Npoekuus, nogobue ¢uryp, nogobHble Gurypbl, NOA0OHbIE TPEYTO/IbHUKY;

npumeHsTb Teopemy Paneca 1 Teopemy 0 NPOMNOPLMOHANbHbIX OTPE3Kax Npu pelleHnn 3aaay;
XapaKTepn30BaTb B3aMMHOE PaCro/IOXKeHNE NMPAMON U OKPYKHOCTU, ABYX OKPYKHOCTEMN.

B noBceaHEBHOW }KU3HU U NPU U3YUEHUU APYIrMX NPeaMeTOB:

MCNO/1b30BaTb OTHOLLEHWUA AA PelleHNa 3a4a4, BOSHUKAIOLWMNX B PpeasbHOMN KU3HMN.
N3mepeHUa 1 BbluUCAECHUA

OnepupoBaTb NpeAcTaBAEHUAMU O AJIMHE, NolWaaun, obbeme Kak BenndnHamu. NMpumeHATb Teopemy
Mudaropa, popmynbl naowagm, obbema Nnpu pelleHnn MHOroWaroBbiX 3a4a4, B KOTOPbIX HE BCe
AaHHble NpeAcTaBaAeHbl ABHO, a TPEBYIOT BblUMCEHUI, OonepnpoBaTh 6onee WNPOKUM KOANYECTBOM
bopmMyn ANUHbI, NoWaAn, 06bema, BbIYUCAATb XapaKTEPUCTUKN KOMBUMHAUNA dUryp (OKpyKHOCTEN U
MHOTOYrO/IbHUKOB) BbIYUCAATb PACCTOAHUA MeXAY dUrypamm, NpUMeHATb TPUTOHOMETPUYECKMe
bopmMy bl ANA BblUMCAEHWIA B BOEe CNOMKHbIX CAy4YanX, NPOBOAMTb BbIYUC/IEHNA Ha OCHOBE
PaBHOBEJ/IMKOCTU U PaBHOCOCTABIEHHOCTH;

NPOBOAUTL NPOCTbIE BbIYUCNEHUA Ha 06 BEMHBIX TeNax;

bopmMynnpoBaTh 3a43a4M Ha BblUMCNEHUME AJIMH, NAOWAAEN N 06BEMOB M PeLLaTb UX.
B noBceAHEBHOWM }KU3HWU U NPU U3YYEHUN APYTUX NPESMETOB:

NPOBOAUTL BbIYMCNEHUA HA MECTHOCTY;

NpUMeHATb GOPMYbl MPU BbIYUCAEHUAX B CMEKHbIX y4EBHbIX MPeaMETaX, B OKpYrKatoLLen
AEeNCTBUTENbHOCTH.

leomeTpunyecKme NoCTPOEHUS
MN306pakaTb reomeTpuyeckme ¢purypbl No TEKCTOBOMY U CUMBOJIbBHOMY OMUCAHUIO;
cB060AHO OMNEepPMpPOBaTb YEPTEKHBIMN MHCTPYMEHTAMM B HECNIOXKHbIX CNy4asnX,

BbINOJIHATb MOCTPOEHMUA TPEYrO/IbHUKOB, MPUMEHATb OTAE/IbHble MEeTO/Abl MOCTPOEHWUIN LIUPKYIEM U
JIMHENKOM 1 NPOBOAUTbL NPOCTEMLINE UCCAEA0BAHUA YNC/IA PELUEHUN;

n3o06pakaTb TMNOBbIE NJIOCKME GUTYPbI U 06 BEMHbBIE Tela C MOMOLLLHO MPOCTEMLLNX KOMMbIOTEPHbIX
WNHCTPYMEHTOB.



B noBceAHEBHOM KMU3HWU M NPU U3YYEHUM APYrUX NPeSMEeTOB:

BbIMO/IHATbL MPOCTENLINE NOCTPOEHUA Ha MECTHOCTM, HEOBXOAMMbIE B PeasIbHOM KU3HMK;
OLEeHMBaTb Pa3mepbl peasibHbiX 06 bEKTOB OKPYXKaloLLEro MMpa.

MNpeo6bpasoBaHus

OnepupoBaTb NOHATMEM ABUKEHUA U NPeobpa3oBaHua Nogobus, BnaseTb Npuemamm NocTpoeHus
dUryp ¢ McnonbsoBaHMem ABUKEHWU U NpeobpasoBaHnit Nogobusa, NPUMEHATL NOYYEHHbIE 3HAHUA U
OMbIT MOCTPOEHUI B CMEXKHbIX MPeaMeTax U B PeasibHbIX CUTYaLMAX OKPYKaIOLLEro M1pa;

CcTpouTb dUrypy, Noao6Hy AaHHOM, NO/b30BATbLCA CBOMCTBAMM N0oA06MA A8 060CHOBaHMA CBOMUCTB
duryp;

NPUMEHSTb CBOMCTBA ABUXKEHWUI ONA NPOBeAeHUsA NpocTewmnx 060CHOBaHNN CBONCTB duUryp.
B noBceaHEeBHOW }KU3HU U NPU U3YUEHUU APYTUX NPeaMEeTOB:

NPUMEHATb CBOMCTBA ABUMKEHWUIM N MPUMEHATb NOA06MeE A1A NOCTPOEHWNI U BbIYNCIEHUN.
BeKTopbl U KOOPAMUHATbI HA NAOCKOCTH

OnepupoBaTb NOHATUAMM BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB, NPOU3BeAeHMe BEKTOPa Ha YNCAO, YroN
MEKY BEKTOPaMM, CKaNApHOe NPon3BeJeHne BEKTOPOB, KOOPAMHATbI Ha NAOCKOCTU, KOOPAMHATDI
BEKTOPa;

BbINOJIHATb AENCTBMA HaA BEKTOPaMU (CNOMKEHUe, BbIYUTAHUE, YMHOXKEHME Ha YNC/IO0), BbIMUCAATD
CKaNApHoe npousBegeHne, onpeaenatb B NPOCTENLNX CYYaAX YroN MeXAy BEKTOPamM, BbIMOSHATb
pa3/ioKeHUe BEKTOpa Ha COCTaBAAIOLWME, MPUMEHATb NOJIyYEHHbIE 3HaHMA B GU3NKe, NOIb30BaTbCA
bopMyNoii BbIUMCAEHMA PACCTOAHUA MEMXKAY TOUKAMU MO U3BECTHbIM KOOpAMHaTam, UCMONb30BaTh
ypaBHeHus Guryp Ans peweHus 3agay;

NPUMEHSATb BEKTOPbI U KOOPAMHATbI A/1A pelleHna reOMeTPMYECKMX 33434 Ha BbIMMCAEHME AJIUH, YI/I0B.
B noBcegHEBHOWM KM3HM M NPU U3YHEHUM 4PYTUX NPESMETOB:

NCMNO/b30BaTb MOHATUA BEKTOPOB Y KOOPAMHAT ANA pelleHus 3a4a4 No ¢pusmKe, reorpadun 1 gpyrum
y4ebHbIM NpegmeTam.

UcTtopmAa matemaTmku

XapaKTepu3oBaTb BKAA/, BblAAIOLWMXCA MaTEMATUKOB B Pa3BUTUE MaTEMaTUKM U UHbIX Hay4YHbIX
obnacrein;

NOHMUMATb POJIb MAaTEMATUKKN B pa3BUTUKN Poccun.

MeTtoabl MaTeMaTUKKU

MCI’IOI’Ib3yFI NU3Yy4YEeHHblE MeTOo4bl, NPOBOANTb A0KA3aTE/IbCTBO, BbIMOJ/IHATb ONMPOBEPKEHUE;
BbI6MpaTb NU3y4YEeHHbIE METOAbl N UX KOM6VIHaLI,MVI ANnA peweHna maTteMmaTtnyeCkmnx 3agay;

MCNON1Ib30BATb MaTeMaTh4eCKne 3HaHMA ANA ONNMCaHUA 3aKOHOMepHOCTel71 B Opr)KaPOUJ,EI‘;I
AEﬁCTBMTeﬂbHOCTM M nponsseneHnAX NCKYCCTBa,

NPUMEHATDb I'IpOCTEﬁLIJVIE nporpammiblie cpenctsa U 3aN1IEKTPOHHO-KOMMYHUKAUNOHHbIE CUCTEMDBI NPU
peweHnn matemaTnyeCkmnx 3sagay.



CopeprkaHue yue6Horo npegmera «MaremaTukanr.
APUOGMETUKA
HaTtypanbHble yncna.

HaTtypanbHbIn pag,. JecaTnyHaa cuctema cuncneHma. ApudmetTmyeckne SencTBMA C HATypaibHbIMU
yncnamu. CBOMCTBA apnPMeTUYECKMX AENCTBUIA.

CreneHbC HaTypa/ibHbIM NOKa3aTesieM.

Yucnosble Bblpa*XeHnAa, 3Ha4YeHne YNCN0BOIo BblpaxKeHUA. nOpﬂ,D,OK AEVICTBMﬁ B YMCNOBbIX BblpaxKe-
HUAX, NCNoJs1b30BaHNE CKODBOK. PeleHne TeKCTOBbIX 3adad apMd)MeTM‘-IeCI-(MMM cnocobamm.

Jenntenn n kpaTtHole. CBOMCTBA M NPU3HAKKU AeAMMOCTU. MpocTble U cOCTaBHble YMcna. PasnoxeHue
HaTypasibHOrO YMCNa Ha NPOCTble MHOXUTENN. [leneHne ¢ OCTaTKOM.

DOpobu.

O6bIKHOBEHHbIE Apobu. OcHOBHOE CBOMCTBO APobu. CpaBHEHME O0ObIKHOBEHHbIX Apobeit. Apudme-
TUYECKME AeNCTBUA C 0ObIKHOBEHHbIMU APob6AMKU. HaxoxkaeHme YacTu OT Lenoro 1 LUesoro no ero 4acTu.

HecatnuHble apobu. CpaBHEHWE AeCATUYHBIX Apobelt. ApudmeTnyeckme AencTBmA C AECATUYHbBIMU
Apobamu. NpeacrasieHne AecaTUYHOM Apobu B BUAE 0ObIKHOBEHHOM AP06U 1 0ObIKHOBEHHOM B BMUAE
OEeCATUYHON.

MpoLEeHTbI; HAXOXAEHME NPOLLEHTOB OT BE/IMYMHbBI U BENUYMHBI MO ee npoueHTam. OTHOLWEHME;
BbIpaKeHWe OTHOLWEeHWA B NpoLeHTax. MponopLms; 0CHOBHOE CBOMCTBO NMPOMOpLMM.

PelseHune TeKCTOBbIX 3a4a4 apuPmeTnyeckumm cnocobamm.
PauunoHanbHble ynucna.

MonoKuTenbHble U OTpULATENbHbIE YMCIA, MOAYb YNCNa. MHOMKECTBO LeAblxX Yncen. MHOKecTBo
PaLMOHaNbHbIX YACeN; PaLMOHaNbHOE YUCIO0 KaK OTHOWeHWe m/n, rae m — Lenoe Yncio, n—
HaTypa/ibHOe uncio. CpaBHEHWE PaLMOHANbHbIX Yncesn. ApudpmetTnyeckme 4encTBuUs ¢ PaLMoHaIbHbIMU
yncnamu. CBoMCTBa apnPmMeTUYecKmx aencTeunii. CteneHnb C LLeAbiM NOKasaTenem.

DevictBUTenbHble uncna.
KBaZpaTHbIi KopeHb U3 Yyncna. KopeHb TpeTbei cTeneHu.

MoHATME 06 MppauMoHaNbHOM Yucne. MppaumroHanbHOCTb YACIA U HECOM3MEPUMOCTb CTOPOHbI U
AVaroHanu Keagpara. [ecaTyHble NPUBANKEHNA MPPALMOHANBHBIX YMCEN.

MHOKecTBO AeNCTBUTE/bHbIX YMCEN; NPeACTaBeHNE AeNCTBUTE/IbHbIX YMcen B Buae 6ecKoHeUYHbIX
AeCATUYHbIX Apobeit. CpaBHeHMe AeNCTBUTEbHbIX YMcen.

KoopaunHaTHaa npamas. M306parkeHne uncen To4Kamm KOoOpAMHATHOM NPsAMOIA. Yncnosblie npome-
KYTKM.

U3mepeHusa, npubamnXKeHUs, oOLeHKU.

Pasmepbl 06bEKTOB OKPY*KatoLEero Mnpa (oT aieMeHTapHbIX YacTuL, 40 BceneHHow), ANUTENbHOCTb
NPOLLECCOB B OKPY»Katolem mupe. BoigeneHne mHoxkutensa cteneHun 10 8 3anmcu uncna.

MpnbanKeHHOe 3HaYeHNe BEANYUHbI, TOUHOCTb NPUbANKeHUA. OKpyraeHne HaTypabHbIX YnCen n
AecATUYHbIX apobeit. NMpUKNAKa M OLLEHKA Pe3y1bTaToB BbIYUCAEHUA.

Martematuka, mogynb «Anrebpa»



Anre6bpanueckue BbipaxKeHus.

ByKBeHHbIe BbipaxeHUs (BbipaxKeHUs ¢ nepeMeHHbIMK). Y1cnoBoe 3HaYeHne BYKBEHHOTO BblPaXKeHUs.
Jonyctumeble 3HaYeHnA nepemeHHbIX. [oacTaHOBKaA

BblpPa*KeHUN BMECTO nepemeHHbIx. MpeobpasoBaHue ByKBEHHbIX BblpaXKeHW Ha OCHOBE CBOMCTB
apudmeTnyeckux aencTenin. PaBeHCTBO OYKBEHHbIX BblparkeHW. ToXKAeCTBO.

CTeneHb ¢ HaTypa/ibHbIM NOKAa3aTenemM U ee ceolcTea. OgHOYNEHBI U MHOFOYNIEHbI. CTENeHb
MHorousieHa. CNoXKeHue, BbIYMTaHUE, YMHOXKEHNE MHOTOYNEHOB. POPMY/Ibl COKPALLEHHOTO YMHOXe-
HWA: KBagpaT CYMMbl M KBAaApaT pasHocTu. Popmyna pasHOCTM KBagpaTos. NpeobpasoBaHume Lenoro
BblpaXeHWA B MHOTo4/1eH. Pa3fioxXeHne MHOTOYNEHOB Ha MHOXUTENN. MHOToYNeHbI C O4HON NepemeH-
HoI. KopeHb mHorouyneHa. KBagpaTHblIl TPEXU/IEH; Pa3/ioXKeHNe KBaAPaTHOrO TpexYieHa Ha
MHOKUTENN.

Anrebpaunyeckas apobb. OCHOBHOE CBOMCTBO asrebpanyeckoit Apobu. CloxKeHne, BblYUTaHME,
YMHOXeHue, eneHune anrebpamyeckux apobeit. CteneHb € LeNbiM MOKa3aTesIeM U ee CBOMCTBA.

PaunoHanbHble BbIpaXKeHUA U nx npeo6pa303aHMﬂ. JoKa3aTenbCTBO TOXKAECTB.

KBagpaTtHbie KopHWU. CBOMCTBA apMPMETHUUYECKUX KBAAPATHbLIX KOPHEN U UX NPUMEHEHME K Npeobpa-
30BaHMIO YNC/IOBbLIX BbIPAXKEHWUIN U BbIYUCIEHUSM.

YpaBHeHuA.

YpaBHeHMe c 04HOM NepemeHHON. KopeHb ypaBHeHUs. CBOMCTBA YNCNOBbIX PaBEHCTB. PAaBHOCUABHOCTb
YPaBHEHMWIA.

JNlnHeliHoe ypaBHeHwWe. KBagpaTHoe ypaBHeHMe: popmyna KopHel KBagpaTHOro ypaBHeHUA. Teopema
BueTa. PelleHne ypaBHEHMI, CBOAALLMXCA K IMHENHBIM U KBagpaTHbIM. [TpuMepbl pelleHmnsa ypaBHeEHUH
TpeTbel 1 YeTBepTOM cTeneHn. PelweHne Apo6HO-PALLMOHA/bHbBIX YPAaBHEHWUA.

YpaBHeHUe C ABYMA NepeMeHHbIMU. JInHelHoe ypaBHEHWE C ABYMA NepemMeHHbIMMU, NPUMEPbI peLleHns
YpPaBHEHMI B LLe/IbIX YNCAaAX.

CucTtema ypaBHEHUI ¢ ABYMA NepemeHHbIMWU. PaBHOCUIBHOCTb cucTeM. CUCTEMbI ABYX IMHEMHbIX
YPaBHEHUI C ABYMA NepeMeHHbIMU; pelueHne NoACTaHOBKOM U C/IoXKeHneM. Mpumepbl peLleHus
CUCTEM HE/IMHENHbIX YPaBHEHUI C ABYMSA NEPEMEHHbIMMU.

PelueHune TeKCTOBbIX 3a4a4 asirebpanyeckmum cnocobom.

[JeKkapToBbl KOOPAUHATbI HAa NNOCKOCTU. [padunyecKan UHTEPNPETALUA YPaBHEHUA C ABYMA
nepemeHHbIMU. FpaduK TMHENHOrO YpaBHEHMA C ABYMA NepeMeHHbIMM; YIr10BoM KO3dPUumeHT
NPAMOW; yCA0BWE NapannenbHOCTU NPAMbIX. [paduKM NPOCTENILMX HEIMHENHbIX YpaBHEHMI: Nnapabona,
rmnepbona, oKpyKHOCTb. [padunyeckan MHTepNpeTaLma CUCTEM YPAaBHEHUI C ABYMA NepPeMEHHbIMM.

HepaBeHcTBa.

Yucnosble HepaBEHCTBA U UX CBONCTBA.HepaBeHCTBO ¢ 04HOM NepeMeHHON. PaBHOCU/IbHOCTb Hepa-
BEHCTB. J/INHeHble HepaBeHCTBa C 0O4HOM NepemeHHOW. KBagpaTHble HepaBeHcTBa. CUcTeMbl Hepa-
BEHCTB C O4HOM NepeMeHHOMN.

DYHKLMM

OCHOBHbI€ NOHATUA.



3aBMCMMOCTU MeKay BeandmHamu. MoHatre dyHKumn. O6nacTb onpeaeneHnsa u MHOXKECTBO 3HAUYEHU
dyHKummn. Cnocobbl 3agaHna pyHKumMK. Mpaduk dyHKUMKN. CBOMCTBA QYHKLUNIA, X OTODpaXKeHne Ha
rpaduke. Mpumepobl rpadMKoOB 3aBUCUMOCTEN, OTPAXKAIOLLUX pPeasibHble NPOoLecchl.

Yucnosble pyHKLUN.

®PyHKLUMK, ONKCbIBAtOWME NPAMYIO M 06paTHYO NPONOPLMOHANbHbBIE 3aBUCUMOCTU, UX TPAdUKN 1
cBoncTBa. JInHenHaa GyHKLMA, ee rpadmK 1 ceolcTBa. KBagpaTuiHasa dyHKUMA, ee rpadumk 1 cBoMCTBa.
CteneHHble GYHKLMM C HAaTypasibHbIMM NOKasaTensamm 2 n 3, nx rpadpukm n ceoictea. Mpadpukm GpyHKLMmM

y = |x].
Yucnosble nocnenoBaTte/ibHOCTU.

MoHATHE YMCNOBOM NOCNEA0BATENLHOCTU. 3a4aHMe NOCAef0BaATENbHOCTU PEKYPPEHTHON popMynon n
dopmynom n-ro YneHa.

ApudmeTmnyeckasn n reomeTpmyeckasn nporpeccuun. opmysbl A-ro YaeHa apudmeTUHecKkon u
reoMeTpPUYEeCKON NPOrpeccuii, Cymmbl NepBbiX N4eHoB. M3ob6parkeHne yneHoB apudMeTUYECKOM U
reoMeTPUYECKON NPOTrpPeccuii TOYKamm KOOPAMHATHOMN NAOCKOCTU. JIMHENHDbIN N SKCMOHEHLMabHbIN
pocT. CNoXKHble NPOLEHTbI.

BEPOATHOCTb U CTATUCTUKA
OnucatenbHan CTaTUCTUKA.

MpeacrasneHue gaHHbIX B BUAE Tabauu, guarpamm, rpapukos. CiyyainHas nsmeH4MBOCTb. CTa-
TUCTUYECKME XapaKTePUCTUKM Habopa AaHHbIX: cpeaHee apudMeTMyeckoe, meamaHa, Hanbonbliee u
HauMMeHbllee 3HaYeHun, pasmax. MpeacrasaeHne o BbIBOPOUYHOM UCCAeA0BaHUMN.

CnyuyaiiHble cobbITMA U BEPOATHOCTD.

MoHATUE O CIly4aHOM OMbITE M CAydaliHOM cobbiTuK. YacToTa cayyaHoro cobbitma. CTaTUCTMUECKUiA
NOAXOA K MOHATUIO BEPOATHOCTU. BEPOATHOCTM NPOTUBOMNOOMKHbLIX COBbLITUIA. [locTOBEpPHbIE U He-
BO3MOXHble cobbITUA. PaBHOBO3MOXKHOCTb COBLITUI. Knaccuueckoe onpeaeneHne BepoATHOCTY.

Komb6uHaTtopuKa.

PelweHne KombMHaTOpHbIX 3a4a4 nepebopom BaprMaHToB. KOMBMHATOPHOE NPaBMAO YMHOMKEHUS.
MepecTaHoBKM U haKTopUan.

MaTtemaTtuka, moaynb «Feometpuan»
Haruasanast reomerpust

Harnsinnelie npeacraBieHus o Gpurypax Ha INIOCKOCTH: MpsiMast, OTPE30K, JIyd, yroJ, JoMaHas,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. UeThIPEX YT OJIbHUK, IPSAMOYTOJIbHUK, KBaApat. Tpeyroib-
HUK, BUJBI TPEYTOIbHUKOB. [IpaBunbHble MHOTOYTOIBHUKH. M300paskeHne reomeTpudyeckux ¢u-
ryp. Bzaumuoe pacrnonosxxeHue AByX MPsMBIX, IBYX OKPYKHOCTEU, MPSIMOM U OKPYKHOCTH.

JlnuHa otpeska, tomaHoil. [lepumerp MHOTOyTrONBHUKA. EquHUIBI M13Mepenus JuinHbL. M3mepe-
HUE JJIMHBI OTpE3Ka, IOCTPOCHHUE OTPE3Ka 3aJaHHOM JITIMHBI.

Bune! yrnos. I'pagycHas Mepa yria. MIsmepeHne u mocTpoeHue YIiloB € IOMOILBIO TPaHCIIOp-
THpA.



[onsaTHe monanu GUrypsl; eAMHUIB K3MEepeHHsI TuIomaay. [Inomans npsMoyroabHUKA U
mIomass kBaapara. [IpubmmkeHHoe u3MepeHue miomasei Guryp Ha KierdaToi Oymare.
PaBHOBenMKHE QUTYPEIL.

Harnsinaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (purypax: Ky0, nmapasuienenumnes, npu3ma,
nupamua, map, cgepa, Konyc, muauaap. M3o0paxenne npoctpancTBeHHBIX (uryp. Ipumepsr
ceyeHuil. MHororpanHuku. [IpaBuiibHbIe MHOTOIpaHHUKU. [Iprumepsl pa3BepTOK MHOTOIPAHHU -
KOB, LIMJIMHJIPA U KOHYCA.

[Tonstue o6vema; enuHuIbl 00beMa. O0bEM MPSIMOYTOIBHOIO NapajuieNenunena, Kyoa.

[TonsaTtue o paBeHctse ¢puryp. LlenTpanbHast, oceBas ¥ 3epKaibHas CUMMeTpuu. M300paxenne
CUMMETPUYHBIX (QUryp.

I'eomeTrpuueckue purypsl.

[Ipsimbie u yruibl. Touka, npsiMasi, maockoctb. OTpe3ok, ayd. Yron. Bunel yrios. BeprukanbHble
U CMEXXHBIE yIiIbl. buccekTpuca yria.

[TapamtensHble U nepecekaromuecs npsamele. [leprnenaukynsapusie npsMeie. Teopemsl 0
[IapaJUIEIIbHOCTH U NEPIIEHANKYIIAPHOCTH NIpAMBIX. [lepneniuKyissp 1 HaKJIOHHAs K IPSIMOM.
CepenuHHBIN NEPIEHAUKYIISIP K OTPE3KY.

I'eomeTpuueckoe Mecto Touek. CBOMCTBA OUCCEKTPUCHI YIJIa U CEPEAMHHOIO NEPIEHIUKYIIApa K
OTpPE3KY.

Tpeyronsauk. Beicora, Mennana, GuccekTpuca, CpetHss JMHUS TPEyrojbHUKa. PaBHOOEIpEH-
HBIE ¥ PAaBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMCTBA U MPU3HAKKA PaBHOOEPEHHOTO TPEYTrOJIbHUKA.
[Ipu3Haku paBeHCTBa TPEYTroNbHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOIICHUS MEXKITY
CTOpPOHAMH U YIiamMH TpeyrojipHuka. CymMma yrioB TpeyrojibHUKa. BHENIHNUE YTIbI TPEYroib-
Huka. Teopema ®aneca. [Tonobue Tpeyronbuukos. [Ipu3Haku momodust TpeyroiabHUKOB. Teo-
pema [Ingaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOT'0 YIJIa IPSIMOYTOJIHHOTO
TpeyrojabHuKa u yrioB ot 0 1o 180°; npuBeaeHne k ocTpomy yriny. Pemienne npsiMoyroyibHbIX
TpeyrobHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIBI, CBSI3BIBAIOIINE CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC OJIHOTO ¥ TOTO K€ yIia. Pelenne TpeyroibHUKOB: TeopeMa
KOCHHYCOB M TeOpeMa CHHYCOB. 3aMedaTeIbHbIe TOUKH TPEYroJIbHHKA.

YetsipexyronpHuk. [lapamnenorpamm, ero cBoiicTsa U npu3Haku. [IpaMoyronsHuK, KBaapar,
POMO, UX CBOICTBa M NMpU3HAKK. Tpanenus, CpeaHss IMHUS TPaelHu.

MHOFOYFOHBHI/IK. BBIHYKJ'IBIC MHOT'OYT'OJIbHHUKH. CYMMa YIJIOB BBIITYKJIOI'O MHOT'OYT'OJIBHUKA.
HpaBI/IHI)HI)Ie MHOT'OYT'OJIbHUKH.

OxpyxHocTb 1 Kpyr. [yra, xopna. Cexrop, cerMeHT. LleHTpanbHbIi yroi, BIMCaHHBIN yToI;
BEJIMYMHA BIIMCAHHOIO yrila. B3auMHoe pacronokeHnue npsiMor U OKPYKHOCTH, IBYX OKPYKHO-
cteil. KacarenbHas u cekyIasi K OKpy>KHOCTH, UX CBOMCTBa. BriucanHsle 1 onucaHHbIe
MHOTOYTOJbHUKU. OKPYKHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb, OITMCAHHASI OKOJIO
TpeyrojbHUKa. BrincaHHble 1 OMUCaHHbIE OKPYKHOCTH NMPAaBUIHLHOIO MHOTOYTOJIbHUKA.

I'eomeTpuueckue npeodpazoBanus. [lousarue o paeHcTBe Quryp. [loHarue o NBUKEHUH: OoceBas
U IIEHTpaJIbHas CAMMETPHH, TapaJlIeNbHbIN epeHoc, moBopoT. [lonsTue o nogobun ¢uryp u
TOMOTETHH.

ITocTpoenust ¢ nOMOLIBbIO HUPKYIISL U TUHENKU. OCHOBHBIE 3a/1a4M HAa IOCTPOEHHUE: JEIICHUE
OTpe3Ka M0M0JIaM; IOCTPOEHHE YIJIa, PABHOTO IAaHHOMY; TIOCTPOEHHUE TPEYTOJbHUKA 110 TPEM



CTOpPOHAaM; TOCTPOCHUE MEPIICHIUKYIIAPA K IPSIMOI; TOCTPOCHHE OMCCEKTPUCHI yTila; IeJICHUe0TPe3Ka Ha /1 PaBHBIX YacTeil.
Pemenue 3a1a4 Ha BEIYMCIICHHE, JOKA3aTEIBCTBO U MIOCTPOSHHUE C MCIOJIB30BAHUEM CBOMCTBU3YUEHHBIX (QUTYD.

N3mepenne reomeTpuyecKnx BeJMYHH.

Jnuna otpe3ka. PaccTosiHue oT ToukH 110 npsiMoit. PaccTosiHue Mexny nmapaienbHbIMU Ips-MbIMU. [lepumeTp MHOTOYTrOJIbHUKA.
JlJIHa OKPY>KHOCTH, YUCJIO T; AJIMHA YT OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXY BETUYMHON IIEHTPATIBHOIO yIila U JUIMHON TYTHOKPY>KHOCTH.

[MonsTre muomaau mwiockux ¢uryp. PaBHococTaBineHHbIe U paBHOBeHKHE Gurypsl. [Tnomane npsmoyronsauka. [lnoniaam napamienorpamMma,
TpeyrojbHuKa u Tpanenuu. [Inomaaps MHOTO- yroiapHuka. [lnomans kpyra u miomanb cekropa. COOTHOIIEHHE MEXTY MIOMAASIMU MOJ00HBIX pUryp.

Pemienue 3a1a4 Ha BBIUMCIIEHUE U I0KA3aTEIBCTBO C UCIOIb30BAHUEM U3YUYEHHBIX (popMyII.

Koopaunarsl.

VYpasaenue npsamoi. Koopannatel cepennnsl otpeska. @opmysa pacCTOSHUS MEXAY IBYMSATOUYKAMU TUIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.
BekTopsl.

Z[J'II/IHa (MO)IYJ'IB) BCKTOpaA. PaBeHcTBO BCKTOPOB. KOJ'IJ'II/IHeapHBIe BCKTODPBLI. KOOpI[I/IHaTBI BCK-TOpA. YMHOXEHHE BCKTOpA Ha YHUCJIO, CyMMa BEKTOPOB,
Pa3JI0KEHUC BEKTOPA IO ABYM HCKOJIIMHCAPHBIM BEKTOpPaM. CKaJ'IflpHOG IMPOU3BCACHUC BEKTOPOB.

Ha4yanbHble cBegeHua u3 crepeomeTpum. [Npegmet ctepeomeTpua. MHororpaHHMKKU. Tena BpalleHuA.

II1. TemaTnyeckoe NJIAHUPOBAHMES KJIACC

OcHoBHOE cofep KaHue KoanyecTBo yacos JlesITeIbHOCTh YYUTEJISl ¢ Y4€TOM IPOIrPaMMbl BOCIIUTAHUA

HarypanbHbie yncna u mKanmbl 1549 BxIroueHue B ypOK UTPOBBIX MPOIEAYP, CIOCOOCTBYIOIINUX MOBBINICHHUIO MOTHBAIIUH
00yJaroNMXCcsl K HN3yYEHUIO MPEMETa, HATAXKUBAHUIO TO3UTUBHBIX MEKITHIHOCTHBIX
OTHOIIICHUH B KJ1acce, aTMoc]epsl JOOpOKeTaTeTbHOCTH MKy YIYaCTHUKAMU
00pa3oBaTEeNBHOTO MpoIiecca, YTO CIIOCOOCTBYIOT TOMY, 4TO oOydaromuecs: OMUChIBAIOT
CBOMCTBA HATYPAJILHOTO psifia. UNTAIOT U 3alMCHIBAIOT HATYypaIbHBIC YHCIIA, CPABHUBAIOT
1X. BBIMOTHSIOT BEIYUCICHUS C HATYPAJIbHBIMU YUCIIAMU; BEIYUCIIAIOT 3HAYCHUS
crenieHeir. @opMyIHUpyIOT CBOWMCTBA apU(PMETUUCCKHUX JIEHCTBHH, 3alTUCHIBAIOT UX C




MOMOIIIbIO OyKB, MPE0OPa30BHIBAIOT HA WX OCHOBE YHCIIOBbIE BRIPAXKEHHS. AHAIN3APYIOT
M OCMBICITUBAIOT TEKCT 3aJ1a4H, TIepeOpMyITUPYIOT YCIOBHE, H3BICKAIOT HEOOXOIMMYIO
MHQOPMAIIUIO, MOJCTUPYIOT YCIOBUE B BUIE CXEM, PUCYHKOB, PEaIbHBIX MPEIMETOB;
CTPOSIT TIOTUIECKYIO [ETOYKY PacCyK/IEHHUI; KPUTUIECKH OIICHUBAIOT MTOTyYeHHBIH
OTBET, OCYIIECTBIISIFOT CAMOKOHTPOJIb, TPOBEPSIOT OTBET HA COOTBETCTBHE YCIIOBHIO.
HccnenyroT mpocTetime YuciIoBble 3aKOHOMEPHOCTH, TPOBOASAT YHCIIOBHIE
HKCTIEPUMEHTHI (B TOM YHUCIIE C UCTIONB30BAHUEM KaJIbKYIATOpa, KoMIbloTepa). CTposT
OTPE3KH 3aJAaHHON JUTHHBI C IIOMOIIBIO JIMHEHKHU, H300paaTh pa3IMIHbIC BUIBI
TpPEeYroJIbHUKOB. BhIpaxaroT oHU €AMHULIBI U3MEPEHUS JUIMH Yepe3 ApyTrHe.
MutrocTpUpyOT NOHSTHS INIOCKOCTH, IPSAMOH, JIy4da

Ciio’)keHne U BBIYMTaHUE HAaTypalbHbBIX 214
qyuceln

YMHOXKEHUE U JIeJICHUE HATypaIbHbIX YUCEI 274

ITmomanu 1 00 BEEMBI 124




BrirroueHue B YpOK UTPOBBIX MPOLEAYP, CIOCOOCTBYIOIIHX IMOBBIIICHHUIO MOTHBAIMH
00y4aronmXxcs K N3y9YEeHUIO IPEeIMETa, HATAKHBAHHIO TO3UTHBHBIX MEXKITHIYHOCTHBIX
OTHOIIICHUH B KJ1acce, aTMOc(ephl J0OPOKETaTeIbHOCTH MY YIYaCTHUKAMU
00pa3oBaTEILHOTO MpOoIiecca, YTO CIIOCOOCTBYIOT TOMY, YTO OOyUYaromIuecs:
MonenupyroT B rpadyudecKoi, mpeAMETHOH (hopMe TIOHSATHUS U CBOICTBA, CBS3aHHBIE C
MOHATHEM OOBIKHOBEHHBIC Ap0o0U. DOpMYyIIUPYIOT, 3aIMCHIBAIOT C IIOMOIILIO OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOU ApoOU, MpaBmIia ACHCTBUN C OOBIKHOBEHHBIMHU
impo6simu. [IpeobpazoBEIBatOT OOBIKHOBEHHEIE IPOOH, CPABHUBAIOT U YIOPSAIOUNBAIOT HX.
BEBINOTHAIOT BRIYUCICHUSI ¢ OOBIKHOBEHHBIMU JAPOOSMHU C OJMHAKOBBIMH 3HAMEHATEIISIMHU.
UuTaroT ¥ 3aITMCHIBAIOT JICCATUYHBIC IPOOH, IPEACTABIAIOT OOBIKHOBEHHBIC APOOH B
BUJIE TECATUIHBIX U IECITHYHBIX B BHJIE OOBIKHOBEHHBIX. CpaBHUBAIOT U
YIOPSIOUHMBAIOT JECATHYHBIC APOOH. BBITIOTHSIIOT BRIYUCICHUS C JCCITUIHBIMU
nmpo0smMu. Mcnob3yroT SKBUBAJICHTHBIE MPEACTABICHHS JPOOHBIX YHCET IPH HX
CpaBHEHUH, TIPU BBIYUCICHUSIX. BBITOIHSAIOT MPUKHUIKY W OIIEHKY B XOJI€ BEIYHCIICHUS.
OOBSICHSIOT, YTO TaKOE MPOIEHT. [IpeIcTaBIsIOT MPOILIEHTHI B BUC IPOoOeii U 1podu B
BUJE npoiieHToB. OCcyecTBIsAOT ouck nupopmaiuu (8 CMU), coneprkaliei qaHHbIE,
BEIP2)KCHHBIE B IPOILIEHTAaX, HHTEPIPETHPYIOT UX. AHAIU3UPYIOT U OCMBICITUBAIOT TEKCT

3aJauy, yCJIOBUE, N3BJICKAIOT HEOOXOAMMYO HH(POPMAIIUIO, MOJISIIUPYIOT YCIOBHUE B
BHJIE CXEM, PUCYHKOB, pEabHBIX TIPEIMETOB; CTPOST JIOTHICCKYIO IETIOUKY
[pacCyXIeHUH; KPUTUIECKH OI[CHUBAIOT ITOIyYEHHBIA OTBET, OCYIIECTBIISIOT
CaMOKOHTPOJIb IIPOBEPSISt OTBET HA COOTBETCTBHUE YCIOBHIO. [[pOBOAST HECTIOXKHEIE,
CBSI3aHHBIE CO CBOMCTBAMU JAPOOHBIX YHCIAMH, ONTUPASICh HA YUCIOBBIE DKCIIEPUMEHTHI (B
TOM YHUCJIE C MCIIOJIb30BAHUEM KAIIbKYIISITOPa, KOMITBIOTEPA).

OOBIKHOBEHHBIE APOOH 234

Hecstuunsie npodu. CroxxkeHue u 134
BBEIUUTAHUE

YMHOXEHUE U IeJIeHNE JCCATUIHBIX APOoOei 264




HNucTpymeHThI

174

[IpumeHeHne MHTEPAKTUBHBIX (DOpM yueOHOM pabOThI: MHTEIUIEKTYAIbHBIX,
CTUMYJTUPYOIIUX TTO3HABATEIBHYIO MOTUBAIIHIO; TUCKYCCHUH, TAFOIIUX BO3MOXKHOCTh
MprOOPECTH OMBIT BEACHUSI KOHCTPYKTUBHOTO IMAIOTa; IPYNIOBOil paboThl, KOTOpast
VIUT KOMaHTHOH paboTe ¥ B3aMMOJICHCTBUIO, UTPOBBIX METOJIUK, KOTOPBIC
CIIOCOOCTBYIOT TOMY, YTO 00YJarOIINECs BBITOIHSIOT Iepedop BCeX BO3MOKHBIX
BapHUAHTOB IS MiepecuéTa 00BEKTOB MM KOMOMHALINH, BBIAENATH KOMOWHAIINY,
OTBEYAIOIINE 33JaHHBIM YCIIOBHAM. BBIUHCIAIOT akTopuanbl. AHAIH3UPYIOT H
OCMBICITMBAIOT TEKCT 3a/1a4H, YCIOBHE, H3BICKAIOT HEOOXOIUMYIO HH(OpMAIIHIO,
MOJICIIUPYIOT YCIOBUE C TIOMOUIBIO CXeM, PUCYHKOB, pEallbHBIX MPEAMETOB; CTPOST
IMTOrM4YECKYIO LIETIOYKY PacCyKIAECHUN; KPUTUUECKH OLICHUBAIOT MOJYYEHHBIN OTBET,
OCYILECTBISIOT CAMOKOHTPOJIb, IIPOBEPSIFOT OTBET HA COOTBETCTBUE YCIIOBHIO.
BBINOJIHSIOT NPUKKUIKY W OI[CHKY B XOJI¢ BEIYUCICHHUN

[ToBTOpEHME

164

HcnonpzoBanue nmerontuxcs cpeacts UKT, a Takke yaeOHBIX TpeHaKePOB, 00yUaIOIIIX
(hUIIBMOB, CaliTOB, BUJICOJICKITUI U CO3/IaHNE COOCTBEHHBIX MOJIeNIeH YUeOHBIX
MYJIbTUMEINHHBIX IPE3EHTALIUH, TPEHAKEPOB, CIIOCOOCTBYIOIINX OTPa0OTKE
MOJTy4YE€HHBIX HaBBIKOB, TIOBTOPEHMIO Kypca MaTEMaTHKU 5 KJjiacca

Hroro

170

RJIacC

OcHoBHOE conepKkaHue

KoanuyecTBO 4acoB

IIEHTGJIBHOCTI) YuuTead ¢ y4€ToOM NnMporpamMmmbl BOCIUTAHUSA

Co3nanue [uisi 00y4aroMXCsl YCTAHOBKH Ha TBOPUYECKHUIT TOUCK, UCCIIEI0BATEIIBCKOE,

HpOCTpaHCTBeHHO-OGpEBHOG MBIIUICHUE, KOTOpasd JOCTUTaCTCs C TOMOLIbIO ITPUMCHCHUA
BaTPYAHAOIINX yCJ'IOBI/Iﬁ 1 MCTOZJ0OB: METOJ BPEMCHHBIX OFpaHH‘ICHHﬁ, METOA MO3roBoro

HTypMa, MCTO BHEC3AITHbIX 3anpemeHI/H71, CHOCO6CTByIO].L[Hﬁ BBIpa6OTKC YMCHHA MCHATH
XapaKTep ACATCIbHOCTU B 3aBUCUMOCTH OT MCHAIOIUXCS 06CTO$[T€JH)CTB, IIpyu 3TOM

JlenumocThb uncen 20
CrnosxeHue U BIYUTaHUE Apobeii ¢ 22
pa3HBIMU
VYMHOXEHHUE U AeTICHUE 32
OOBIKHOBEHHBIX JIpo0eit
OTHo1IEHUS U TPONOPLUHU 19

oOydatoruecs: AHATH3UPYIOT U OCMBICIIMBAIOT TEKCT 3a/1a4H, yCIOBHE, N3BIEKAIOT
HE0O0X0AMMYI0 HH(POPMAITHIO, MOJECTHUPYIOT YCIOBHE B BHIE CXEM, PUCYHKOB, peaThbHBIX
[PEAMETOB; CTPOSIT JIOTUYECKYIO LEMOUKY PACCYXKIACHUM; KpUTUUECKU OLIEHUBAIOT
[MOJIYYEHHBIN OTBET, OCYIIECTBISIOT CAMOKOHTPOJIb IPOBEPSIS OTBET Ha COOTBETCTBHE
ycroBuio. opMynHpyIoT onpenesaeHnus JeUTeNs U KPaTHOTO, TPOCTOT0 YHCia U
COCTABHOTO YHMCJIa, CBOWCTBA M MPHU3HAKH IETUMOCTH. J[0Ka3bIBAIOT M OMPOBEPTAIOT C
MOMOIIIBIO KOHTPIIPUMEPOB YTBEPKIACHHUS O NETUMOCTH 4rcel. Kiiaccupumupyror
HaTypaJIbHBIC YKclia (YCTHBIC U HEUYCTHBIE, 10 OCTAaTKaM OT JISICHUS Ha 3 U T.11.)
HccnenyroT npocTeniime YUCcI0BbIE 3aKOHOMEPHOCTH, IPOBOJIAT YUCIOBELIE

PKCIIEPUMEHTHI (B TOM YHCIIE C FICTIONIb30BAHNUEM KAJIBKYISITOPa, KOMITBIOTEPA).




IlonoxuTenpHBIE U OTPpHULIATCIIbHBIC
quciia

13

BxaroueHue B YPOK UTPOBLIX IIpoueayp, CHOCO6CTBYIOHH/IX IOBBIICHUIO MOTHBAaIlINH
O6y‘laIOIIII/IXCH K U3YYCHUIO NPEAMCTA, HAJTA)KMBAHWNIO TO3UTUBHBIX MCKIIMYHOCTHBIX

CroskeHne U BEIYUTaHHE
ITOJIOKUTCJIBHBIX 1

11

OTHOIIEHUH B KJ1acce, aTMOc(epsl JoOpOXKeTaTeTbHOCTH MKy YYaCTHHKAMH
00pa3oBaTenHHOTO MpoIiecca, KOTOPHIE IIOMOTAIOT TOMY, YTO y9aIlfecs BEpHO,

VYMHOXKEHNE U NeIeHnE
IOJIOKUTEIbHBIX U

12

MCIIOJIB3YIOT B p€4YX TEPMUHBI: KOOPAWHATHAS NpsAMasi, KOOpAUHATa TOUYKU Ha MPSIMOH,
MOJIOKUTENIBHOE YUCII0, OTPUIATEIBHOE YHCII0, IPOTUBOIOIOMXKHBIE YHCIA, IIEJI0E YUCIIO,
Monynb uncia. [IpuBoasST mprUMepsl HCIIOIB30BaHMS B OKPYKArOIEM MUpe
MOJIOKUTEIIBHBIX U OTPULIATENBHBIX YUCeT (TEeMIIEpaTypa, BBIUTPHILLI-TIPOUTPHIL, BBILIE —
HIDKE YPOBHS MOPS | T. 11.). MI300pakaroT ToukaMy KOOPAWHATHON TPSIMOit
MOJIOKUTENbHBIE U OTPUIIATENbHbIE palliOHANbHbIE YHCia. XapaKTepru3yloT MHOXKECTBO
nenbIx yucen. CpaBHUBAIOT MOJOKUTENbHBIE M OTpULIATeNIbHBIE YKcha. [ paMMaTiuecku
BEPHO YHUTAIOT 3aMIMCH BBIPAXKEHHM, COEpKAIINX MOJI0KUTEIbHbIE U OTPUIATEIbHBIE
uucia. @opMynupyrOT IpaBuiIa CIOKEHHS X BEIYUTaHHA MOJOKUTEIBHBIX U
OTPHULIATENBHBIX YUCEIl. BBIMTOIHAIOT CII0KEHNE W BEIYATAHHUE MTOJIOKUTENBHBIX U
OTpHUIATENBHBIX YUCell. [ paMMaTHUeCKH BEPHO YUTAIOT 3alHCH CYyMM U pa3HOCTEH,
COJIeprKallIMX TMOJI0KHUTEIbHBIE U OTpUIIATeNbHBIE YuCIa. YUTAIOT U 3alUCHIBAIOT
OYKBEHHBIEC BBIPAXKEHUS, COCTABIATh OYKBEHHBIE BBIPKEHUS 110 YCIOBUAM 3a/1a4.
BBIUUCIISIOT YUCIOBOE 3HAaUEHNE OYKBEHHOTO BBIPAKEHUS ITPH 33JaHHBIX 3HAYCHUSIX
O0ykB. CocTaBsATh ypaBHEHHS 110 YCIOBHAM 3aaad. PemaioT npocreiimye ypaBHeHHS Ha
OCHOBE 3aBUCHUMOCTEH MEXly KOMIIOHEHTaMH apupMeTHIecKuX AerdcTBuid. Haxoasr
IIMHY OTpe3Ka Ha KOOPAMHATHON MPSIMOH, 3Hast KOOPAMHATHI KOHIIOB 3TOTO OTPE3Ka.
DopMyIUPYIOT paBWJIa YMHOKEHHUS U IEJICHHS MOJIOKUTENBHBIX U OTPULATENBHBIX
YUCell. BEIMONHAIOT yMHO)KEHHUE U JIEJIEHUE TTOJI0KUTENBHBIX U OTPULATENBHBIX YHCEI.
BBIYUCIISIOT YUCIOBOE 3HAUEHHE APOOHOT0 BBIpaKEHUs. | paMMaTHUECKH BEPHO YUTAIOT
3aIyCy MPOU3BEACHUN U YAaCTHBIX, COJEPKAIINX MTOJIOKUTENbHbBIE U OTPUIATEIHHBIE
uucia. XapakTepu3yloT MHOKECTBO PAIlHOHAIBHBIX YHCET

Pewienne ypaBHeHui

15

WNuunuupoBanne 00CyKICHHI, BRICKa3bIBAHUN CBOCTO MHEHHS BEIPA0OOTKH CBOETO
VIMYHOCTHOI'O OTHOIICHUA K U3Yy4aC€MbIM CO6I)ITI/I$[M, ABJICHUAM, JIMLIaM, KOTOPOE
CII0COOCTBYET TOMY, YTO 0OYYaIOIIUECS BEPHO UCIIOJB3YIOT B PEUU TEPMUHBI:

KO3 GHUITUEHT, PACKPBITHE CKOOOK, MOI00HBIE CiIaraeMble, MPUBEACHUE MOA00HBIX
cllaraeMbIX, KOPeHb YpaBHEHHS, JIMHEHHOE ypaBHEHHUE. [ paMMaTHUECKH BEPHO YUTAIOT
Bamucy ypaBHEHU. PacKkppIBaloT CKOOKH, yIIPOIATh BRIPAYKEHU S, BEIYUCIISITH
KOA(UITMEHT BBIpAKEHUS. PelaroT ypaBHeHHS yMHOKEHHEM WIH JeJIeHUEM 00enX ero
yacTel Ha OJTHO U TO K€ HE paBHOE HYJIIO YHUCIIO MyTEM NIEPEHOCA CIaraéMoro U3 OJHOMI
YACTH ypaBHEHUS B IPYTYIO. PemiaioT TeKCTOBbIE 3a/1a4H C TIOMOINBIO YPaBHEHU.
IPemraroT TeKCTOBBIE 3aa4n apuMEeTHIECCKUMH crtocodaMu. CTposIT Ha KOOPIHHATHOM

IMJIOCKOCTHU TOYKH U (l)I/II‘ YPBI 110 3aJaHHBIM KOOpAWHATAM; OTIPCACIIAIOT KOOPANHATBL




TOYCK.

Koopannate! Ha III0CKOCTH

13

[TprMeHeHne HHTEPaKTUBHBIX (OPM pabOTHI Ha YPOKaX: HHTEIIEKTYaJIbHBIE HIPHI,
IMUIaKTUYECKUE HHCLIEHUPOBKH, AUCKYCCUH, COCOOCTBYOLINE (HOPMUPOBAHUIO
HaBBIKOB ITyOJIMYHOTO BBICTYIIJICHNS, KOHCTPYKTUBHOI'O BEJICHUS AUAIOTa, IPYIIIOBOI
1 TapHOI paboThI, CIOCOOCTBYIOMIEH BOCIUTAHHIO KOJJICKTHBU3MA, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHUIO IPYTUX, IPOSBICHUIO JTUACPCKUX KAaueCTB INYHOCTH, KOTOPbIE
CIIOCOOCTBYIOT TOMY, 4TO 00yYaroIuecs BEIYUCISIIOT JUIMHY OKPYKHOCTHU U IUIOIIAAb
KpYra, UCIIOIb3YIOT 3HAHUS O NPUOIIKEHHBIX 3HAUCHUAX YKcel. MoaeaupyoT
MPU3MBL, THPAMUIIBI, HWIMHAPEI, KOHYCBI, HCIIOB3Ys OyMary, IIacTHINH, TPOBOJIOKY
1 1ip. M3roTaBnmBaioT NpocTpaHCTBEHHBIE (PUTYPHI U3 Pa3BEPTOK; pacrio3HABATH
pa3BEPTKU MPHU3MBI, TUPAMUIbI, IUIMHAPA, KOHyca. Pacro3HaroT Ha depTexax,
PUCYHKaX, B OKPY>KaroIlleM MUpPE IPU3MBbI, IUPAMUAbL, HUIUHIPGI, KOHYCHI. [IpuBoasT
MpUMEPBI aHAJIOTOB 3TUX TeOMETpUUecKUX (GUTyp B oKpykatorieM mupe. COOTHOCIT
MPOCTPAHCTBEHHBIC (DUTYPHI C X MPOCKIHMIMH Ha THIOCKOCTH.

[ToBTOpEHME

13

WunnnupoBaHne 00CyKICHUH, BRICKa3bIBAHHN CBOSTO MHEHHUS BBIPAOOTKH CBOETO
ITHYHOCTHOTO OTHOIICHHS K U3Y4aeMbIM COOBITHSIM, SBJICHHUSIM, JIULIAM,
CIIOCOOCTBYIOIIMX TOMY, YTO 00YYarOIHecs: TOBTOPSIFOT KypC MaTeMaTHKH 6 Kjiacca 1o
BCEM pasjieniaM MporpamMMbl. BBITIONHSAIOT BEIUMCIICHHS ¢ OOBIKHOBEHHBIMHU JPOOSMH.
PeraroT 3a/1a4u Ha IPOLICHTHI U APOOU ; KCIIOJIB3YIOT TOHSATHUS OTHOILICHUSI U TIPO
MOPIIUH MPH PEIICHUH 3a7a4. BEIYUCIIAIOT YMCI0BOE 3HaUECHUE OYKBEHHOT'O BBIPAKCHUS
MpH 33JJAHHBIX 3HaUeHUsX OyKB. COCTABIISIOT ypaBHEHMsI 10 YCIOBUSAM 3a1a4. Pemator
MPOCTEHINNE YPABHEHUS HA OCHOBE 3aBUCHMOCTEH MEXTy KOMIIOHCHTaAMHU
aprPMETUICCKUX JTCUCTBUM.

Hroro
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BLIpa)KCHI/ISI, TOXICCTBA, YPAaBHCHHUA

22

[ToGyxneHne o0yqarommxcs co0I01aTh HAa YPOKE HOPMBI TIOBEICHUS, TPAaBMIIA OOILICHHS
CO CBEpCTHUKAMH U YUUTEJIEM, COOTBETCTBYIOIIUE YKIIAAy IIIKOJbI, YyCTAHOBICHUE U
noJ/iepKKa 100pokenaTesisHONH atMocepbl Y CTAaHOBJICHHE TOBEPUTEIBHBIX OTHOILICHHH
MEXTy YIUTEIEeM U YIeHHKaMH, CIOCOOCTBYIOIINX MTO3UTHUBHOMY BOCIIPUSATHIO
Tpe0OBaHMii, NPUBJICUCHUIO BHUMAHHUS K M3y4aeMoi npolieme

DyHKIMU

11

[MprMeHeHne HHTEPAKTHBHBIX POPM paOOThl Ha YPOKaX: HHTEIIEKTYJIbHBIE MBI,
ITUCKYCCHH, CITOCOOCTBYIOIHE (POPMUPOBAHHIO HABBIKOB ITyOJIMYHOTO BHICTYIIICHUS,
KOHCTPYKTHUBHOTO BEICHUS JIUAJIOTa, TPYNIIOBOH M MapHOH pabOThI, CIOCOOCTBYIOIICH
BOCIIUTAHUIO KOJUICKTUBU3MA, YBAXKUTEIBHOIO OTHOILLICHUSI K MHCHUIO IPYTHUX,
MPOSIBIICHUIO JIUACPCKUX KAYECTB IMIHOCTH, KOTOPBIE CIIOCOOCTBYIOT TOMY, UTO
oOyyaromuecst GOPMYIHUPYIOT MMOHATHE MHOXKECTBA, UCTIONIB3YIOT CHMBOJIHKY




0003HAYEHNST MHOYKECTB, 3aITMCHIBAIOT MHOKECTBA C TIOMOIIIBIO TIEPEIUCICHUS
PIIEMEHTOB, C TTIOMOIIBIO0 XapaKTEPUCTUUECKOTO CBOMCTBA Mcnonp3yloT npocreiiime
CTaTHCTUYCCKUE XapaKTEPUCTUKU (CpefHee apuMeTuIeckoe, pa3max, MoJia, MeJIiaHa)
151 aHANM3a psAa JAHHBIX B HECJIOKHBIX CUTYaIUsX.

CreneHs ¢ HaTypaJlbHBIM I10Ka3aTCJICM

11

[ IpumeHeHne MHTEPAKTUBHBIX (DOPM PabOTHI Ha yPOKax: MHTEIUIEKTYAIbHBIE UTPBI,
IMUCKyccHH, CIIOCOOCTBYIONTHE (POPMHUPOBAHNIO HABBIKOB ITyOJIMYHOTO BBICTYILUICHUS,
KOHCTPYKTHBHOTO BEJICHHS JMAJIOTa, TPYIIIOBOM U TApPHOU paboTh, CIIOCOOCTBYIOIICH
BOCITUTAHUIO KOJUICKTUBU3MA, YBAKUTEIHPHOTO OTHOIIICHUS K MHCHUIO IPYTHUX,
MPOSIBIICHHUIO JTUAEPCKUX KAYECTB TMIHOCTH, KOTOPHIE CIIOCOOCTBYIOT TOMY, UTO
oOydatomuecs: GopMyIHPYIOT, 3aMTUCHIBAIOT B CAMBOJIMYECKOI (popMe 1 000CHOBBIBAIOT
CBOICTBA CTEIEHU C HAaTypaJbHbIM MOKa3areneM. [[puMeHs 0T CBOMCTBA CTENIEHU JId
MpeoOpa3oBaHusl BhIPAKEHUH. BBITIOIHIIOT YMHOXKEHHE OJTHOYWICHOB U BO3BEICHUE
OJTHOWICHOB B CcTeNeHb. POPMYIUPYIOT OMpeIeICHNE OTHOWICHA, 3alMCHIBAIOT
OJTHOYJICH B CTAHIAPTHOM BHJIE, ONIPEIENSIOT CTETICHb OJTHOYICHA

MHuorouseHsl

17

WuannnupoBanue o0CyKICHUH, BRICKa3bIBAHHN CBOETO MHEHHUSI BBIPAOOTKH CBOETO
IMTMYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITHSM, SIBJICHUSIM, JIMIIaM, KOTOpOe
CII0COOCTBYET TOMY, YTO 0OyUarouuecst GopMyIupyroT OnpeaeeHIe MHOTOUJICHA.
3anyChIBalOT MHOTOYIEH B CTAHAAPTHOM BUAE, ONIPENEISIIOT CTENEHh MHOTOYJIEHA.
BBINOTHAIOT CIIO’KEHUE U BEIUUTAHHE MHOTOWICHOB, YMHOXKEHHE OJTHOYJIEHA Ha
MHOTOUIEH. BBINONHAIOT pa3iokeHne MHOTOWIEHOB HA MHOXKHUTEIH, UCIIOIb3YsI
BBLIHECEHHE MHOXKUTENS 32 CKOOKHU M crIoco0 rpynnupoBKu. [IpuMeHSFOT JeCTBYS ¢
MHOTOYJICHaMH MPH PELICHUH Pa3HOOOPa3HBIX 33124, B YACTHOCTH NIPH PEIICHHN
[TEKCTOBBIX 33/1a4 C MOMOIIBIO YPaBHEHUH.

cDOpMy.]'I]E»I COKpAaI€CHHOI'0 YMHOKCHUA

19

I/IHI/II_II/II/IPOBaHI/Ie 06CY)KHCHHﬁ, BBICKA3BIBAaHUM CBOECTO MHEHUS BLIpa6OTKI/I CBOC€TO

Cucremsl TMHENHBIX YPaBHEHUIN

16

ITMYHOCTHOTO OTHOIICHHS K U3y4aeMbIM COOBITHSIM, SBJICHHUSM, JIUIaM, KOTOPOE
CIOCOOCTBYET TOMY, YTO 0OyYaIOIUeCs PAaCIO3HAIOT YUCIOBEIE BRIPAKEHUS U
BBIPKCHHUS C IEPEMEHHBIMH, JTUHEHHBIC ypaBHEHUS. [IpUBOAST mIpUMeEphI BRIPAXKCHHH C
MepeMEHHBIMHY, TUHEHHBIX YpaBHEHNH. COCTaBIISAIOT BEIPAKCHUE C TIEPEMEHHBIMU T10
[YCIIOBHIO 3a71a9¥. BBITTOHSIOT peoOpa3oBaHmsl BRIPAKCHUHN: PUBOIST MOJ00HEBIE
caraemble, pacKphIBatoT CKOOKH. HaxoasT 3HaueHHe BHIPAXKECHUS C IIEPEMEHHBIMU TTPU
Ba/laHHBIX 3HAYEHUSIX MePeMEHHBIX. KilacCupuImpyoT anredpanieckue BEIpaKeHUSI.
OnuchIBaIOT LIEeTbIe BhIpaKeHUA. POPMYIHUPYIOT ONpEAeNICHUE TMHEHHOro ypaBHEHUS.
PeraroT TMHEiiHOE ypaBHEHUE B 00111eM Bue. IHTepnpeTHpyIOT ypaBHEHHE KaK
MaTeMaTHYEeCKyI0 MOJIEIh PEaIbHOM cuTyarinu. ONMMCHIBAIOT CXEMY PEIIeHHS TEKCTOBOM
3a[aun, IPUMEHSIOT e€ I peneHus 3a1a4

[ToBTOpEHME

[ToBTOPAIOT KypCc MaTeMaTUKH 7 Kilacca
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PanmonansHbie 1podu

23

[ IpuMmeHeHne MHTEPAKTUBHBIX (DOPM PabOTHI Ha yPOKax: MHTEIUIEKTYAIbHBIE UTPBI,
IMuCKyccHuH, CIIOCOOCTBYIONTHE (POPMHUPOBAHNIO HABBIKOB ITyOJIMYHOTO BBICTYIUICHUS,
KOHCTPYKTHBHOTO BEJICHHS AHAJIOTa, TPYIIIOBOI M MApHOI pabOTHI, CIIOCOOCTBYIOMIEH
BOCIIMTAHWUIO KOJIJICKTUBHU3MA, YBAKUTCIIbHOTO OTHOIICHHA K MHCHUIO PYTUX,
MPOABJICHUIO TUACPCKUX KAYECTB JIMYHOCTU, KOTOPEBIC CHOCO6CTBYIOT TOMY, 4UTO
oOyuaromuecst GOpMYITHPYIOT OCHOBHOE CBOMCTBO PallMOHANBHON APOOH U MPUMEHSIOT
ero s peoOpa3oBanus ApoOeii. BIMOMHAIOT CllokeHUe, BRIYUTaHUE, YMHOKCHUC U
ImeeHne npooeil, a Takke BO3BEICHHE ApOOU B CTETICHb. BBIMOIHAIOT pa3nyHbIe
mpeoOpa3oBaHus paIiOHANBHBIX BEIPAKCHHH, IOKA3bIBAIOT TOXK/ECTBA.

KBagparusie kKopHH

19

[TpuMeHeHne HHTEPAKTUBHBIX POPM paOOTHl Ha YPOKaX: WHTEIIEKTYaIbHBIC HTPBL,
IMUCKYCCHHU, CIIOCOOCTBYIONIUE (POPMHUPOBAHUIO HABBIKOB ITyOIMYHOTO BBHICTYIUICHUS,
KOHCTPYKTHBHOTO BEJCHHS JUAJIOTa, TPYIIIOBOM U TAPHOH paboThI, CIIOCOOCTBYIOIIEH
BOCIIMTAHWUIO KOJIJICKTUBHU3MA, YBAXKHUTCIIbHOTO OTHOIICHNA K MHCHUIO IPYTUX,
MPOSIBIICHUIO JIMJIEPCKUX KAUECTB JIMYHOCTH, KOTOPBIE CIIOCOOCTBYIOT TOMY, UTO
oOyyaronuecs MPUBOIAT IPUMEPHI PAIMOHANBHBIX U HPpallOHANTBHBIX yncen. Haxomsr
BHAa4YCHUS apU(PMETUIECKUX KBAAPATHBIX KOPHEH, UCTIONIB3YsI IPH HEOOXOIUMOCTH
KaJbKyJIATOp. [l0Ka3bIBaIOT TEOPEMBI O KOPHE U3 MPOM3BEACHHS U 1poOH, TOKAECTBO ,
MPUMEHSIOT UX B PeoOpa3oBaHusIX BeIpaxkeHNH. OCBOOOKIAIOTCS OT
MPPaLOHATBHOCTH B 3HAMEHATEISIX Apo0el Buaa . BEIHOCSAT MHOXKHTEINB 32 3HAK KOPHS
M BHOCAT MHOKHUTEJIb 11O/] 3HAK KOPHA. I/ICHOJ]L3y}OT KBaJApaTHBIC KOPHU IJIA BBIPAKCHUA
MEPEMEHHBIX U3 TEOMETPUUIECKHUX U Ppu3nueckux Gpopmyit. CTposT rpaduk GyHKIHHA U
OIHUCBIBAKOT €€ CBOWCTBA

KBagpaTHbie ypaBHEHUS

21

Cosznanue st 00y4JaroluXcsl yCTAHOBKU Ha TBOPYECKHIA TTOKUCK, NCCIICIOBATENBCKOE,
MPOCTPAHCTBEHHOOOPA3HOE MBINTUICHHE, KOTOPAast TOCTUTAETCS C TIOMOIIHIO TPUMEHEHIS
BaTPYAHSIIOUIUX YCIOBUMA U METOOB: METOJ BPEMEHHBIX OI'pPaHUYEHUH, METO
MO3TOBOTO IITYpMa, METO]] BHE3AITHBIX 3alpEIIeHU, CTOCOOCTBYIONIHIA BEIpAa0OTKE
[YMEHHUS MEHSTH XapaKTep AESATEIHPHOCTH B 3aBUCUMOCTH OT MEHSIFOIITUXCS
00CTOSITENTLCTB, METOJ] CKOPOCTHOTO SCKU3UPOBAHUS (MPEACTABICHHUS HAYYHBIX 3HAHHIA C
MOMOIIIBIO CXEM, TaOJIUI], PUCYHKOB), METOJT HOBBIX BAPHAHTOB, METOJl MHPOPMATHBHOM
HE0CTATOYHOCTH U MH(POPMAIIMOHHOMN MePEHACHIIIIEHHOCTH, METO1 a0Cyp/ia, METOT
CUTYAIMOHHOM JpaMaTh3allui, KOTOPhIe CIOCOOCTBYIOT TOMY, UTO 00ydaronuecs
[peIIatoT KBapaTHbIC ypaBHEHU. HaXoasaT mog00opoM KOpHH KBaJIpaTHOTO YpaBHEHUS,

MCTONB3ys TeopeMy Buera. MccnenyroT kBagpaTHbIe YpaBHEHHS MO0 JUCKPUMUHAHTY U

};?3(1)(1)I/IL[I/ICHT8M. Pemator ,I[pO6HI:I€ PAalMOHAJILHBIC YPAaBHCHUA, CBOAA PCIICHUC TAKUX

ABHCHMI K PCHICHUIO JINHCHHBIX U KBaJpPaTHBIX ypaBHeHI/Iﬁ C MocJIicaAyroumum




VCKIIFOUCHHUEM MTOCTOPOHHUX KOpHEH. PelaroT TekCToBbIe 3aaun, UCIIONb3YS
KBaJIpaTHbIe U APOOHBIC YPaBHEHMUSI.

HepaBencrtpa

20

NunnmpoBanne o0CyKIeHNUN, BRICKa3bIBAHUN CBOCTO MHEHHS BEIPA0OOTKH CBOETO
ITHYHOCTHOTO OTHOIIEHHS K N3y9aeMbIM COOBITHSIM, SBJICHHUSAM, JINIIAM, KOTOPOe
CIocoOCTBYET TOMY, 4TO oOydaromiecst (GOopMyIHPYIOT U TOKA3bIBAIOT CBOHCTBA
YHICIIOBBIX HEpaBeHCTB. Mcnonb3yroT annapaT HEpaBEHCTB JUIsl OLIEHKH IMOTPEIIHOCTH U
TOYHOCTH MpuOIIKeHus. Haxomst nepeceyenre 1 00beMHEHIE MHOXKECTB, B
YACTHOCTH YUCJIOBBIX MPOMEXKYTKOB. Pemiator nuHelHble HepaBeHcTBa. Pemator
CHCTEMBI JIMHEMHBIX HEPABCHCTB, B TOM YHUCJIC TAKUX, KOTOPBIC 3allMCaHbl B BUAC
IMBOMHBIX HEPABEHCTB

CreneHs ¢ O CJIBbIM ITOKAa3aTCICM. OneMeHTEI

11

MHunmrpoBaHue 00CYKACHHUI, BRICKa3bIBAHUI CBOCTO MHEHHS BBIPAOOTKH CBOETO
ITMYHOCTHOTO OTHOLICHHS K U3Y4aeMBbIM COOBITHSIM, SIBICHHSM, JIULIAM, KOTOPOE
CIIOCOOCTBYET TOMY, UTO OOydJaromuecs GOpMyIUPYIOT ONpeeIeHHe CTETIEHH C
HATypaJbHBIM ITOKA3aTeNIeM, CTETICHH C OTPULIATEIILHBIM MIOKA3aTeIeM, YMHOXKAIOT,
JCJIAT U BO3BOJAAT B CTCIICHb CTCIICHU YMCJIA. prO]_[IaIOT BBIpa’XXCHUsA, UCIIOJIB3Y
OIIpe/IeNICHIE CTEIICHU C OTPULIATEIbHBIM TI0Ka3aTeIeM U CBOICTBA CTEIICHH, 3allUChIBATh
HCIIO B CTAHIAPTHOM BH/IE. BBIMOJHAIOT OoJiee CIIOXKHBIC IIPeoOpa3oBaHuii BRIPaKEHHH,
COJIEPIKAIMX CTEIECHb C OTPHLATENIBHBIM MMOKa3aresieM. JI0Ka3bIBatOT TOXK/IESCTBA.

IToBTOpEeHne

WunnnupoBanue o0CyKIeHU, BRICKa3bIBAHUN CBOETO MHEHHUS BBIPAOOTKU CBOETO
IMTTYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITHSM, SIBIICHUSIM, JIMIIaM, KOTOpOe
CIOCOOCTBYET TOMY, YTO 00yJaronecs HOBTOPSIIOT Kypc anredpsl 8 kiacca.

Hroro

102

9 kJy1acc MOYJIb «AJIredpar»

OcHoBHOE coacpkaHue

KoauuyecTBo yacos

I[eﬂTeJ'lI)HOCTb YUHUTEIA € YYETOM IPOrpaMMbl BOCIIMTAHUS

KBanpaTtuunas GyHKIMS

22

Vcnonb3oBanue nmetoniuxcs cpeacts UK T, a Takke yueOHBIX TpeHAKEPOB, 00yUarOIIuX
(HIEMOB, CAiTOB, BUJICOJIEKINI U CO3JaHHE COOCTBEHHBIX MOJIENEH YIeOHBIX
MyJIBTUMEIUHHBIX TPE3CHTAIHA, TPEHAXKEPOB, CIOCOOCTBYIOMNX OTPa0OTKE
MOJY4YEeHHBIX HABBIKOB, CIOCOOCTBYIOIIMX TOMY, YTO OOy4arouiuecs: GopMyaIupyroT
onpezie/icHUe YUCIOBON (DYHKIIMH, 00IaCTH OIPESICHUs U 00JIaCTH 3HAUCHUS (DYHKIIMU.
Haxonsat obnacts onpeaeneHus: GyHKIMKM U MHOKECTBO 3HAYCHUH (DyHKIHU.
PaccmaTprBaroT criocoObl 3a1aHusl PYHKIIMU: aHATUTHUECKH, TpapUUeCKy, Ta0IMIHbIH,
cioBecHbIH. MccnenyoT pyHKIMN Ha: MOHOTOHHOCTh, HAUOOJIbIlIeE U HAMMEHbIIIEe
3HAYeHUE, OTPAHMUYCHHOCTD, BEITYKIOCTh U HEMTPEPBIBHOCTH. DOpMYIHpYIOT
oTIpeieNieHNe YeTHON 1 HeUEeTHOH (DyHKINH, alTOPUTM HCCIIEA0BaHMs (YHKINHU Ha
YETHOCTh U HeUeTHOCTh. CTpOousT rpaguku (GyHKUUH, COEpKaLINX MOIYIIH,
0TOOpaKaroT rpadKu OTHOCUTETLHO OCei KoopauHaT. UNTaroT CBOMCTBA 1O TpaduKy
¢bynkuun. BemonHsatoT mpeoOpa3oBaHus rpagukoB GYHKIHUHI: pacTsHKeHUe, CKaTHE,
napauieabHbIN nepeHoc rpadukoB. Ctpost rpaduk GyHKIMH y = ax2 + bx + ¢,




OTIMCHIBAIOT CBOMCTBA IO TpaduKy. OnpenenstoT BepInHy napadoibl, HAXOIAT HyJIH
(byHKLIUH.

'YpaBHEHUS U HEPABEHCTBA C OJIHOM
MepeMeHHON

14

NunnmpoBanne o0CyKIeHNUN, BRICKa3bIBAHUN CBOCTO MHEHHS BEIPA0OOTKH CBOETO
ITMYHOCTHOTO OTHOLLICHMS K M3Yy4aeMbIM COOBITHSAM, SIBJICHUSM, JTHLIAM, KOTOPOE
CrocoOCTBYeT TOMY, 94TO oOydaromuecs (popMyIHpyIOT OpeAeTIeHIE [EN0T0 YPaBHEHHS
U €ro CTENCHM; IPUEeM HaXOKACHUS NMPHOIIKEHHBIX KOpHei; PemmatoT ypaBHeHNs
TpPeTheil 1 YeTBEPTOM CTEIEHU C OJHUM HEU3BECTHBIM C IIOMOIIBIO PA3JIOKEHHS Ha
MHOXHTENN 1 BBEJICHUS BCIIOMOIaTEJIbHON EPEMEHHOI; TpUMEHSIOT TeopeMy besy n
cxemy ['opHepa npu pelieHnn ypaBHEHUN BBICIIMX CTENEHEH. PemaroT TeKCToBbIE
Bajauu Ha COCTAaBJICHHUE YPaBHECHHUH

ypaBHeHI/IH 1 HEPABCHCTBA C ABYMA
MEPECMECHHBIMU

17

WunnnupoBanue o0CyKIeHUi, BRICKa3bIBAHUN CBOETO MHEHHUS BBIPAOOTKH CBOETO
ITMYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITHSM, SIBIICHUSIM, JIMIIaM, KOTOpOe
CIIOCOOCTBYET TOMY, UTO OOydJaromecs GopMyJIUPYIOT ONpeielieHNe HEPAaBESHCTB C
IMBYMsI IEpPEMEHHBIMH U PacCMaTpPHBalOT METOBI UX pelleHuil. PemraioT HepaBeHCTBa C
IMBYMSI IEpEMEHHBIMH; IPUMEHSIOT TpaduecKoe MPeICTaBICHUE ISl PEICHNUS
HEPABEHCTB BTOPOM CTENIEHU C JIBYMs IEPEMEHHBIMU. PaccMaTpuBarOT ypaBHEHUH €
IMTBYMsI IEPEMEHHBIMH 1 METOJBI MX PelIeHUH. PemaoT cucTeMbl HEPaBEHCTB U
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Apudmernyeckas 1 reoMeTpuIecKas
[IpOrpeccuu

15

CO3Z[aHI/Ie JJIsL 06yanonmxc;{ YCTAHOBKH Ha TBOp‘IeCKI/Iﬁ IIOHUCK, UCCJIEA0BATCIILCKOC,
HpOCTpaHCTBeHHOOGpa3HO€ MBIIUICHUE, KOTOpas JOCTUTIACTCs C MIOMOLIBIO TPUMCHCHUA

J71eMEeHTbl KOMOMHATOPUKU U TEOPUH

13

3aTPpyAHAIONIUX YCJ'IOBI/Iﬁ 1 METOJI0B: METOJ BPEMCHHBIX OFpaHH‘IeHHfI, METOA MO3roBOoro
[ITypMa, METOJT BHE3AMHBIX 3aMPEIICHUH, CTOCOOCTBYIOIINH BHIPA0OTKE YMEHUSI MEHSTh
XapaKTep ACATCIIBHOCTHU B 3aBUCUMOCTHU OT MEHAIOIINXCA O6CTO$[T€J'IBCTB, METOL
CKOPOCTHOTO 3CKU3UPOBaHHUS (MIPEICTABICHUS HAYYHBIX 3HAHHI C MIOMOIIBIO CXEM,
TabJIHII, PUCYHKOB), METO]] HOBBIX BAPUAHTOB, METO HHPOPMATUBHON HEJAOCTATOYHOCTH
1 MH(POPMAIIMOHHON IEPEHACHIIIIEHHOCTH, METOT a0Cyp/la, METOJI CUTYaI[MOHHOM
ITpamMaTh3aIuy, KOTOPBIE CIIOCOOCTBYIOT TOMY, YTO OOyUYaOIIHECs BBHITONHSIOT TIepe0op
BCEX BO3MOXKHBIX BAPHAHTOB TSI IIepecueTa 00BEKTOB 1 KoMOuHaIui. [IpuMeHsroT
MPaBIJI0 KOMOMHATOPHOTO YMHOKEHHA. PaCIO3HAIOT 3a]1a4X Ha BRIYHCIICHHE YHCIa
MepPeCcTaHOBOK, Pa3MEIEHHI, COYSTAHUN U PUMEHSIFOT COOTBETCTBYIONTHE (DOPMYIIBIL.
BBIMHUCIATIOT YaCTOTY CIIy9aiiHOTO COOBITHS. OIEHUBAIOT BEPOSTHOCTD CITy4aiiHOTO
COOBITHSI C IIOMONIIBIO HaCTOTHI, YCTaHOBHeHHOﬁ OIIBITHBIM ITYTEM. HaXOHHT BEPOATHOCTD
CITy4aifHOTO COOBITHS Ha OCHOBE KJIACCHYECKOTO OIPEIEICHUs BeposTHOCTHU. [IpuBoasT
MpUMEPHI JOCTOBEPHBIX ¥ HEBO3MOXHBIX COOBITHI

IloBTOpeHue

21

I/IHI/I]_[I/II/IpOBaHI/Ie 06CY)KI[CHHI>JI, BBICKA3BIBAaHUM CBOCTO MHCHUS BI:;Ipa6OTKI/I CBO€TO
VIMYHOCTHOI'O OTHOIICHUSA K M3Yy4aCMbIM C06BITH$IM, SIBJICHUSAM, JIMIIaM

Hroro
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7 knacc moayJsb «I'eomerpus»




OcHoBHoOe coepkaHue

KoaudecTBO 4acoB

JesITeJIHOCTD YYHTEJIsI € y4€TOM NPOrpaMMbl BOCTIMTAHUSA

HauannpHbpie IrCOMETPHUICCKUC CBCACHUSA

10

[MoOy>xaeHue 00y4aromuxcs CoOMI0IaTh Ha YPOKE HOPMBI TIOBEICHMUSI, ITPAaBHJIa OOIIECHUS
CO CBEPCTHHKAMH W YUHUTEJIEM, COOTBETCTBYIOIUE YKIIAy IIKOJbI, yCTAHOBICHUE
moA/IepykKKa JOOpoXKeIaTeTbHON aTMochepsl Y CTaHOBJICHHE TOBEPUTEILHBIX OTHOIIECHUH
MEXTy YIUTEIEM U YYCHHKaMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPHUSATHIO
TpeOOBaHUI, TPUBJICYCHUIO BHUMAaHHMSI K U3y4aeMOi nmpoOiieMe, 00yJaronmecs Ipy 3T0M
0OBSACHSIIOT, 9TO TAKOE OTPE30K, JIyd, IO, Kakue (YUTyphl Ha3bIBAIOTCS PAaBHBIMH, KaK
CPaBHHUBAIOT U U3MEPSIFOT OTPE3KH U YTIIBI, YTO TAKOE TPAAYC U TpagyCcHas Mepa yriia,
KaKo# yroJl Ha3bIBAETCS PSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TaAKOE CepEeAHA
OTpe3ka U OMCCEKTpHCa yIila, KAKKE YIilbl HA3bIBAIOTCS CMEKHBIMH U KaKHe
BEPTHKATLHBIME; (DOPMYIUPYIOT M 0OOCHOBBIBAIOT YTBEPXKIIEHHUS O CBOWCTBAX CMEKHBIX
1 BEPTUKAIBHBIX YTIIOB; OOBACHATH, KAKWE MPSAMBIC HA3bIBAIOTCS MIEPIICHIUKYISIPHBIMHU;
(hOpMYJTUPYIOT 1 00OOCHOBBIBAIOT YTBEPIKICHHUE O CBOMCTBE JABYX MPSAMBIX,
MEPIICHINKYJISAPHBIX K TPEThEH; H300paKalOT M Paclo3HAIOT YKa3aHHbBIE MPOCTEHIITe
(UTYpHI Ha YepTekax; pEHIaloT 3a]aud, CBI3aHHBIEC C 3TUMHU NMPOCTEHIIMMHA (HUTYPaMH

TpeyronpHukH

17

[IpuMeHeHne HHTEPaKTUBHBIX (GOPM pabOTHl Ha YPOKAX: HHTEIICKTYaJIbHBIE UIPHI,
ITUCKyCCHH, CITOCOOCTBYIONINE (POPMUPOBAHHIO HABBIKOB ITyOJIMYHOTO BHICTYIIICHUS,
KOHCTPYKTHBHOTO BEJICHHUS IMAJIOTa, IPYIINIOBOM U MapHO# paboThl, ClIocOOCTBYIOLIEH
BOCIIUTAHUIO KOJUIEKTUBU3MA, YBAXKUTEIBHOIO OTHOILEHUS K MHEHHIO IPYTHUX,
MPOSBICHUIO JTUAEPCKUX KAaYECTB IMYHOCTH, KOTOPHIE CIIOCOOCTBYIOT TOMY, UTO
oOyuaromuecst 00BSICHAIOT, Kakasi GUrypa Ha3bIBaeTCs TPEYTOJIBHUKOM, YTO TaKOE
BEPLIMHBI, CTOPOHBI, YIJIbl U IIEPUMETP TPEYTOJIbHUKA, KAKOW TPEYTOJbHUK HA3BIBACTCS
PaBHOOEIPEHHBIM U KaKOW paBHOCTOPOHHUM, KaKHE TPEYTOJIbHUKH HA3bIBAIOTCS
[PAaBHBIMH; N300paXXatoT U Paclio3HaBaTh Ha YePTEKaX TPEYTOJIbHUKU U UX DJIEMEHTBL;
(hOopMyYIHPYIOT 1 TOKa3bIBAIOT TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbHHUKOB,;
00BSICHSIOT, YTO HA3bIBAETCS MIEPIICHANKYIISIPOM, IPOBEAEHHBIM M3 TaHHOH TOUKHU K
IMaHHOW MPSMOIL; (OPMYJIUPYIOT U IOKA3BIBAIOT TEOPEMY O MEPIICHANKYIISPE K TPSIMOH;
00BSICHSIOT, KAKHE OTPE3KH Ha3bIBAIOTCS] MEANAHON, OMCCEKTPUCON B BHICOTOM
TpeyroiibHUKa; (OPMYIIUPYIOT H JOKA3bIBAIOT TEOPEMBI O CBOMCTBaX PaBHOOEIPEHHOTO
TPEyroJIbHUKA; PELIAOT 3a/1a4U, CBA3AHHBIE C IPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB U
CBOWMCTBaAMU PaBHOOEIPEHHOI'0 TPEYTOJIbHUKA; (POPMYIIUPYIOT OIpeieieHre
OKPYKHOCTH; OOBSACHSIOT, UTO TaKOE LIEHTP, PAINYC, XOpAa U JUAMETP OKPYKHOCTH;
pEIIAIOT MPOCTEHINNE 3aJa41 Ha TIOCTPOEHHUE (IIOCTPOEHHE YIJia, PABHOTO JaHHOMY,
MOCTPOEHNE OMCCEKTPUCHI yTIa, TOCTPOSHUE MEPICHINKYIIAPHBIX MPSIMBIX, TOCTPOEHHUE
CepeAMHBI OTpe3Ka) 1 0ojiee CIOXKHBIE 3aJauH, UCTIONIB3YIOIINE YKa3aHHbIe MPOCTeHIIne;
COIIOCTABJIAIOT MOJyYEHHBIN PE3yNbTaT C YCIOBUEM 3a/1a41; AaHATU3UPYIOT BO3MOXKHBIE
ciayyau

[TapamiensHble psiMbIe

13

[TprMeHeHne HHTEPaKTUBHBIX (POPM pabOTHl Ha YPOKaX: HHTEIIEKTYaIbHBIE HTPHI,
[TICKyCCHH, criocoOCTBYIOMKE (OPMUPOBAHHIO HABBIKOB ITyOJIMYHOTO BHICTYIUICHUS,




KOHCTPYKTHBHOTO BEJICHUS IUAIIOra, IPYIIOBOH U MapHO# paboThl, CIOCOOCTBYOLIEH
BOCIIUTAHUIO KOJUIEKTUBU3MA, YBAKUTEILHOIO OTHOIIEHHUSI K MHEHHUIO IPYTHX,
MIPOSIBIICHUIO JIMJIEPCKUX KAUECTB JIMUHOCTH, KOTOPBIE CIIOCOOCTBYIOT TOMY, UTO
oOyyaromuecs GOpMyIHUPYIOT OpeeIeHUE MapaJIeIbHBIX TPSAMBIX; O0BIICHSIOT C
MOMOILbIO PUCYHKA, KaKHE YIJIbl, 00pa30BaHHbIE IIPY IEPECEUCHNH IBYX MPSIMbIX
CEKyIIeH, Ha3bIBAIOTCSl HAKPECT JICXKALIMMHU, KAKHE OJJHOCTOPOHHUMH U KaKHue
COOTBETCTBEHHBIMH; (POPMYJIHPYIOT M JOKA3bIBAIOT TEOPEMBI, BBIPAXKAIOIIIE IPU3HAKI
MapasieTbHOCTH ABYX NPSAMBIX; OOBICHSIOT, YTO TAKOE aKCHOMBI TEOMETPUH U KaKUe
AKCHOMBI YK€ HCIOJIb30BAINCH paHee; GOPMYyTUPYIOT aKCHOMY HapaJluIeIbHbIX MPSIMbIX;
(OopMyIHPYIOT 1 TOKA3bIBAIOT TEOPEMBI O CBOICTBAX MapaJliedbHbIX NPSMbBIX, OOpaTHbIE
TeopeMaM O IpU3HaKax MapajieIbHOCTH, CBI3aHHBIX C HAKPECT JIeKAIIUMH,
COOTBETCTBEHHBIMU M OMHOCTOPOHHUMH YIJIaMH, B CBSI3U C 3TUM OOBSACHSIIOT, YTO TAKOE
YCIIOBHE U 3aKJIIOYEHUE TEOPEMBI, KaKasi TeoOpeMa Ha3bIBaeTCsl OOpAaTHOM M0 OTHOLICHUIO
K JaHHOU TeopeMe; OOBICHSIOT, B YEM 3aKJIF0UAETCsl METO/I I0Ka3aTelnbCTBa OT
MPOTUBHOTO: (POPMYIUPYIOT U IOKA3BIBAIOT TEOPEMBI 00 yTiIaX ¢ COOTBETCTBEHHO
napanieabHbIMU U IIEPIEHANKYIIPHBIMUA CTOPOHAMM; IPUBOISAT IPUMEPHI
MCIIOJIb30BaHMsI 3TOTO METO/Ia; PEIIAIOT 3a/Ia4M Ha BBIYKMCIEHHE, J0KAa3aTeIbCTBO U
MMOCTPOEHNUE, CBSI3aHHBIE C MapaJUIeIbHBIMU TPSIMBIMH

CooTHoIIEHNS MEX/1y CTOPOHAMU U yTiIaMH

18

Co3manue 11 00yJaroXcsl yCTaHOBKHM Ha TBOPUECKHUI MTONCK, UCCIIE0BATENBCKOE,
MPOCTPAHCTBEHHOOOPa3HOE MBIIIUICHUE, KOTOpasi IOCTUTAETCS C TOMOIIBIO IPUMEHEHHUST
3aTPYIHSIOMINX YCIOBUIM M METOJIOB:

METO]T Bp€MEHHBIX OIpaHHYEHHUI, METO]T MO3TOBOTO IITYpMa, METO/I BHE3AITHBIX
3aIpelieHn i, CIoCOOCTBYIONINI BEIPaO0OTKE YMEHHSI MEHSTh XapaKTep JACSITEIbHOCTH B
3aBHCUMOCTH OT MEHSIOLIMXCS 00CTOSATENBCTB, METOJ CKOPOCTHOTO 3CKM3UPOBAHUS
(pencTaBIeHNs] HAYYHBIX 3HAHUH C TIOMOILBIO CXEM, Ta0JINL, PUCYHKOB), METO/ HOBBIX
BapHUAHTOB, METOJ] HHPOPMATUBHON HEAOCTATOUHOCTH ¥ MH(POPMAIIMOHHON
MePEeHaCHIIIEHHOCTH, MeTOJ] adCypAa, METOJ] CUTYyallMOHHOM IpaMaTH3alni, KOTOPhIe
CIOCOOCTBYIOT TOMY, 4TO o0ydarouiiecs GopMyJIUPYIOT U I0Ka3bIBAIOT TEOPEMY O
CyMMe YTJIOB TPEYroJIbHUKA U €€ CIIEICTBHE O BHEIIHEM YTJIE TPEYTOJIbHHUKA; IIPOBOISAT
KJIacCH()MKAINIO TPEYTOIBHUKOB 10 yriiaMm; (OPMYIHPYIOT U JOKA3bIBAIOT TEOPEMY O
COOTHOIIEHHSIX MEXKIY CTOPOHAMH H yIIIaMH TPEYTONbHUKA (TIpsMoe 1 00paTHOe
[YTBEPIKICHHUS) U CIICACTBUS U3 HE€, TEOpEMY O HEPABEHCTBE TPEYTOJIbHUKA;
(OPMYJIUPYIOT U TOKa3bIBAIOT TEOPEMBI O CBOMCTBaX MPSMOYTOJIBHBIX TPEYTOJIbHUKOB
(TIpAMOYTOJIBHBIN TPEYTOIBHUK ¢ yriioM 30°, mpu3HaKu paBeHCTBA MPSIMOYTOIBHBIX
TPEyroJbHUKOB); (POPMYIIHPYIOT ONPEIENICHUS PACCTOSIHUS OT TOUKHU A0 MPSIMOIi,
[paccTOSHUS MEXAy HapajyieIbHBIMU MIPSIMBIMU; PEIIaTh 3a7aul Ha BEIYUCICHHE,
IMOKa3aTENbCTBO U MOCTPOEHHE, CBA3aHHBIE C COOTHOIIEHUSIMHU MEKIY CTOPOHAMH H

YTTIaMH TPEYTOJIbHHUKA M PACCTOSTHUEM MEXy MapaJuIeIbHBIMHU MPSIMBIMU, IPH




HGOGXOI{I/IMOCTI/I MPOBOJAT IO XO4Yy PEIICHHUA AOTIOJTHUTEIIBHBIC ITIOCTPOCHUA,
COITOCTAaBJIAIOT HOJ'Iy‘IeHHHﬁ PE3yibTaT C YCJIOBHUEM 3alavdy, B 3aa4ax Ha IIOCTPOCHUEC
MCCJICAYIOT BO3BMOXHBIC ClIydan

IToBTOpenue. Pemenue 3agau

10

NunnmrpoBanne o0CyKIeHN, BRICKa3bIBAHUN CBOETO MHEHHS BEIPA0OOTKH CBOETO
ITMIHOCTHOTO OTHOIIEHHSI K N3y9a€MbIM COOBITHSIM, SIBJICHHSIM, JINIIAM

Hroro
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8 kiaacc moayJb «I'eo

MeTpHusi»

OcHoOBHOE colep:KaHue

KoanyecTBO 4acosB

I[eHTeJ'II)HOCTb YUUTEIA C YYETOM IPOrpaMMbl BOCIIMTAHUS

YeThIpEXYroJbHUKN

14

[TprMeHeHne HHTEPaKTUBHBIX OPM paOOTHl Ha YPOKaX: HHTEIIEKTYaIbHBIE HIPHI,
IMICKyCcCcHH, criocoOcTBYIOmKE (POPMHUPOBAHHIO HABBIKOB ITyOJIMYHOTO BBICTYIIIICHUS,
KOHCTPYKTHBHOTO BEJICHHUS IMAJIOTa, TPYIINIOBOM U MapHOil paboThl, CIIOCOOCTBYIOLICH
BOCIIUTAHUIO KOJUIEKTUBU3MA, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHUIO IPYTUX,
MPOSIBIICHUIO JUJICPCKUX KAUECTB JIMUHOCTH, KOTOPBIE CIIOCOOCTBYIOT TOMY, YTO
oOyyaromuecst 00BSICHSIOT, YTO TaKOE JIOMaHasi, MHOTOYT'OJIbHUK, €r0 BEPLINHBL,
CMEKHBIE CTOPOHBI, TUarOHANN, H300PaKal0T U PACIO3HAIOT MHOT'OYTOJIbHUKU Ha
uepTeXkKax; MOKA3BIBAIOT HIEMEHTHI MHOTOYTOJIBHUKA, €T0 BHYTPEHHIOIO U BHELTHIOIO
o0stacTu; GOpMyIHPYIOT ONpEeNIeHNE BRIITYKIOr0 MHOTOYTOJIbHUKA; N300pakaroT 1
PacIo3HaIOT BBIMTYKJIbIE M HEBBITYKIIbIE MHOTOYTOJBHUKH; (POPMYIHUPYIOT U JOKA3bIBAIOT
[YTBEP>KJIEHHSL O CYMME YTJIOB BBIIIYKJIOTO MHOTOYT'OJIBHUKA U CYMME €r0 BHEITHUX
YTJI0B; OOBSACHSIOT, KAKWE CTOPOHBI (BEPIIUHBI) YeTHIPEXYTOIbHUKA HAa3bIBAKOTCS
MPOTHUBOIIOJIOKHBIMH; (POPMYIMPYIOT ONPEAETICHNs TapajlIeIorpaMMa, Tpareluy,
[paBHOOCPEHHO 1 MPSAMOYTOJIBHOM Tpanemnui, MpsiMoyroJibHUKa, poM0a, KBaipaTa;
n300paXKaroT M Pacro3HaIOT 3TH YETHIPEXYTOIBHUKY; (POPMYIUPYIOT U JOKA3BIBAIOT
YTBEP)KICHHUS 00 MX CBOWMCTBAX M MPU3HAKAX; PELIAIOT 33/1a4M Ha BHIYUCIICHHE,
ITOKa3aTeJIbCTBO U IOCTPOCHUE, CBA3aHHBIE C ’TUMH BUIAMU YETHIPEXYTOJbHUKOB;

IImomans

14

[TpruMeHeHne HHTEPaKTUBHBIX (GOPM pabOTHl Ha YPOKaX: HHTEIIEKTYaJIbHBIE HUIPHI,
IMUCKyCCHH, CITOCOOCTBYIOIIHE (POPMUPOBAHHIO HABBIKOB ITyOJIMYHOTO BHICTYIIICHUS,
KOHCTPYKTHUBHOTO BEJCHHUS IUAIIOra, IPYINIOBOH U MapHOi paboThl, CIIOCOOCTBYOLIEH
BOCIIMTAHUIO KOJIJIEKTUBU3MA, YBAXKUTEIHHOIO OTHOILEHUS K MHEHHUIO JPYTHUX,
MPOSIBIICHHUIO JIUAEPCKUX KAYECTB IMIHOCTH, KOTOPHIE CIIOCOOCTBYIOT TOMY, YTO
oOyyaromuecst 00bSICHSIOT, KaK MPOU3BOAUTCS M3MEPEHHUE IUI0MIAZeH MHOTOYT OJIbHUKOB,
KaKie MHOTOYTOJIbHUKH Ha3bIBAIOTCS PABHOBEJIIMKUMH M KaKW€ PaBHOCOCTABIEHHBIMU;
(OpMYJIUPYIOT OCHOBHBIE CBOMCTBA IJIOMIAJICH U BBIBOJSIT C HX IIOMOIIIBIO (POPMYJIBI
TUIoIIAIed MPsAMOYTONbHHKA, TapajuIeIorpaMMa, TPEYToIbHHUKA, TPaIlelu;
(bopMyNIUpPYIOT U T0Ka3bIBAIOT TEOPEMY 00 OTHOLIEHUH IIJIOIIAJEeH TPEYrOlIbHUKOB,
MMEIOIUX TI0 paBHOMY YTITy; GOpMYJIHPYIOT U JOKa3bIBatoT TeopeMy [ludaropa n
o0OpaTHyIO eif; BRIBOAAT dopmyny ['epoHa 1uis Iiona i TpeyrojJbHUKa; PEIaloT 3a1a4n




Ha BBIYMCIICHUE H J0KA3aTeIbCTBO, CBI3aHHBIC C (POPMYIJIaMU TUIOIIAJICH U TEOPEeMOi
[Mudaropa

[TooOHBIE TPEYTOILHUKN

19

Cosznanue it 00y4JaronuXcsl yCTAHOBKU Ha TBOPYECKHIA TTOKMCK, UCCIICIOBATEIBCKOE,
MPOCTPaHCTBEHHOOOPa3HOE MBIIIUICHNE, KOTOPAs JOCTUTAETCS C TIOMOIIBIO MTPUMEHEHUS
BaTPyTHSIONINX YCIOBUN U METO/IOB: METOJ BPEMEHHBIX OTPaHHYEHH, METOJ] MO3TOBOTO
IITYypMa, METOJ] BHE3AITHBIX 3aIlPeIeHUH, CIOCOOCTBYIOIINN BRIPAOOTKE YMEHUS MCHSATh
XapakTep JesSTEIIbHOCTH B 3aBUCUMOCTH OT MEHSIOIINUXCSI 00CTOSTENBCTB, METOT
CKOPOCTHOT'O 3CKM3UPOBaHUsI (IIPEICTABICHUS HAYYHBIX 3HAHUH C MMOMOIIBIO CXEM,
Ta0JInIl, PUCYHKOB), METOJT HOBBIX BAPHAHTOB, METO,l HH(POPMATHBHON HEIOCTATOYHOCTH
1 MHQOPMAIIMOHHON TIepEeHACHIIIIEHHOCTH, METO/T a0Cyp/la, METOM CUTYaI[MOHHOM
ITpaMaTh3alnu, KOTOPhIe CIOCOOCTBYIOT TOMY, YTO 00y4YaONIUecs OObSICHSIOT MOHATHE
MPOTMOPITUOHATBHOCTH OTPE3KOB; (DOPMYIHUPYIOT ONIPeNeICHHS MOT00HBIX
TPEYTOIBHUKOB U KO3 PurmenTa moaoous; GopMyIupyroT U TOKA3EIBAIOT TEOPEMBL: 00
OTHOIICHUH TUIOMIAACH MOJOOHBIX TPEYTOJLHUKOB, O MPU3HAKAX ITOI00HS
TPEYTOIBHUKOB, O CPETHEN TMHUH TPEYTONBHUKA, O TIEPEeCEICHUH MeIUaH TPEYTOJIbHUKA,
0 MPOTIOPIIMOHATILHBIX OTPE3KaxX B MPSIMOYTOJIbHOM TPEYTOJbHUKE; OOBICHSIOT, YTO
Takoe METOJI 10I00Hs B 337]auaxX Ha IOCTPOCHHE, U MPUBOJIAT MPUMEPhI IPUMEHEHUS
ATOTO METO/1a; OOBACHSIOT, KAaK MOYKHO UCTIOIB30BaTh CBOMCTBA MOTOOHBIX
TPEYrOJIbHUKOB B M3MEPHUTEIbHBIX pa0d0TaX Ha MECTHOCTH; OOBSICHSIOT, KAaK BBECTH
MOHATHE TOJO0US /IS POU3BOJIBHBIX (PHUTYDP; GOPMYIHPYIOT ONpEIeNIEHUs ’
WJLTIOCTPUPYIOT MOHSTHS CHHYCa, KOCHHYCa ¥ TAHT€HCA OCTPOTO YIIIa IPSMOYTOIHLHOTO
TPEYroJbHKUKA; BHIBOAST OCHOBHOE TPUTOHOMETPHUECKOE TOXKISCTBO U 3HAUCHHUS CHHYCAa,
KOCHHYCa 1 TaHTeHca Jis yrioB 30°, 45°, 60°; pemrarot 3aa4u, CBI3aHHBIE C MTOA00HEM
TPEYTOJIbHUKOB, JJIsl BEIYUCIICHUS 3HAUEHUH TPUTOHOMETPUICCKUX (DYHKITHIA

OKpy>XHOCTb

17

WNuunuupoBanue U mojiepKKa UCCIIeI0BaTENbCKON AEITENBHOCTH B (hopme
WHANBUAYAJIbHBIX U I'PYIIIOBBIX MPOCKTOB, YTO Aa€T BO3MOXXHOCTb HpI/IO6peCTI/I HaBbIKHN
CaMOCTOSITEITEHOTO PEIICHUST TEOPETUICCKOM MPOOIeMbl, TEHEPUPOBAHUSI U OPOPMIICHIS

COOCTBEHHBIX UJIEH, YBOXKUTEIIEHOTO OTHOIICHHS K YYKUM HJIESAM, ITyOITUIHOTO
BBICTYIUICHUS, apTYMEHTHPOBAHUS U OTCTAUBAHUSI CBOCH TOYKH 3pEHUS, 00YJIarOIIUeCs
[IPH 3TOM HCCIICAYIOT B3aUMHOE PACIIONI0KECHNUE IPSIMOM U OKPYKHOCTH; (HOpMYIIUPYIOT

omnpeie/icHHE KacaTeIbHOM K OKPY)KHOCTH; POPMYJIMPYIOT U J0Ka3bIBAlOT TEOPEMBI: O
CBOMCTBE KacaTeIbHOH, 0 IPHU3HAKE KacaTeIbHOM, 00 OTpe3Kax KacaTeIbHBIX,
MPOBEJEHHBIX U3 OJTHOW TOYKH; OOBSCHSIOT OHATHUS IIEHTPAILHOTO yrila U TPaayCHON
MEpBI IYTH OKPYKHOCTH; (DOPMYIIUPYIOT U IOKA3BIBAIOT TSCOPEMBIL: O BIIMCAHHOM YTJIE, O
MIPOM3BEICHUN OTPE3KOB MEPECEKAIOMIMUXCS XOPI; POPMYITUPYIOT U JOKA3BIBAIOT
TEOPEMBI, CBSI3aHHBIC C 3aMEUYaTe/IbHBIMU TOUYKAMHU TPEYTOJbHUKA: O OMCCEKTPHUCE yIJia U,

KaK CJIEJICTBUE, O MEPECCUCHHH OUCCEKTPHC TPEYTONBHUKA; O CEPETUHHOM




MEePIEHANKYIIIPE K OTPE3KY U, KaK CIEJCTBUE, O IEPECCUCHUN CEPEANHHBIX
MEPIEHANKYISIPOB K CTOPOHAM TPEYTOIBHUKA; O TIEPECEUCHUH BBICOT TPEYTOIbHUKA;
(hOpMYyTUPYIOT OIpEIeNeHNsT OKPY>KHOCTEH, BMIUCAHHON B MHOTOYTOJIBHHK F OITHCAaHHOM
OKOJI0O MHOTOYTOJIBHHKA; (DOPMYIIMPYIOT M IOKA3BIBAIOT TEOPEMBL: 00 OKPYKHOCTH,
BIIUCAHHOMW B TPEYTOJHLHUK; 00 OKPYKHOCTH, OTIMCAHHON OKOJIO TPEYrOJIbHUKA; O
CBOMCTBE CTOPOH OIKCAHHOTO YETHIPEXYTONBHIUKA; O CBOMCTBE YTIIOB BIUCAHHOTO
YeTHIPEXYTOIBHUKA; PEIIAIOT 3aa41 Ha BEIYUCIICHUE, I0Ka3aTeIbCTBO U IOCTPOCHHUE,
CBSI3aHHBIE C OKPY>KHOCTBIO, BITMCAHHBIMHU M OTIMCAHHBIMU TPEYTONEHUKAMHU 1
YeTHIPEXYTOIFHUKAMU;

IToBTOpenue. Pemenue 3ana4u
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9 kaacc moayJb «I'eo

MeTpHus»

OcHoOBHOE co/iep:KaHue

KoanyecTBO 4acoB

I[EHTeJIbHOCTB yuyurtes ¢ y4€TOM NporpamMmMbl BOCIIMTAHUSA

Bexrops!

8

Hcnonb3oBanue nmeronmxcs cpeacts KT, a Taxke ydeOHBIX TpeHaKEPOB, 00YUaIOIIIX
(hUIIBMOB, CaliTOB, BUJICOJICKIUI M CO3/IaHNE COOCTBEHHBIX MOJIeNIeH YIeOHbIX
MYJIbTHMEINHHBIX TPE3EHTALUH, TPEHaKEPOB, CIOCOOCTBYIOIINX OTPaOOTKE
MOJY4YEHHBIX HABBIKOB, CIOCOOCTBYIOIIMX TOMY, YTO OOy4arouuecs: GopMyIupyroT
OnpeAeeHs U WILTIOCTPUPYIOT OHATHUS BEKTOPA, €r0 AJMHBI, KOJUIMHEAPHBIX U PaBHBIX
BEKTOPOB; MOTUBUPYIOT BBEICHHUE ITOHATUI U IEHCTBUM, CBA3aHHBIX C BEKTOPAMH,
COOTBETCTBYIOIIMMH MPUMEPAMH, OTHOCAIIIMMUCS K (PU3NIECKUM BEKTOPHBIM
BEJIMYMHAM; IPUMEHSIOT BEKTOPBI U ICUCTBUS HAJl HUMU IIPU PELIEHUU N€OMETPUUECKUX
Bama4y

Meron koopauHar

10

WuannnupoBanue o0CyKICHUH, BRICKa3bIBAHHI CBOETO MHEHHUSI BBIPAOOTKH CBOETO
IMTTYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITHSIM, SIBJICHUSIM, JIHIIAM,
CIOCOOCTBYIOIIMX TOMY, YTO 00YyYaroImuecs: OObSICHAIOT U HIUTFOCTPUPYIOT TTOHSATHS
MPSIMOYTOJILHOW CUCTEMBI KOOPIMHAT, KOOPAMHAT TOYKH U KOOPAMHAT BEKTOPA; BHIBOIST
W MCIIONIB3YIOT TP PEIlIeHUH 3a/1a4 (hOpMYIIbI KOOPAWHAT CEPEIMHBI OTPE3Ka, JUTHHBI
BEKTOPA, PACCTOSIHUS MEXKTY ABYMsI TOUKaMHU, YPABHEHHS OKPYKHOCTH U IPSIMOM

CooTHOIIEHNS MEX 1y CTOPOHAMHU U yTJIaMH
TpeyrojapHuKa. CKallipHOE IPOU3BEICHNE

14

Co3nanue 11 00y4arolIiXcsl yCTAaHOBKH Ha TBOPUECKHUH MOUCK, UCCIIE0BATEIbCKOE,
MPOCTPaHCTBEHHOOOPa3HOE MBIIIUIEHNE, KOTOPAs JOCTUTAETCS C TIOMOIIBIO MTPUMEHEHUS
BaTpyIHSIOUINX YCIOBUH U METO/IOB: METOJ BPEMEHHBIX OTPaHUUYEHH, METOJ] MO3TOBOTO
TYypMa, METOJ BHE3AITHBIX 3aIlPelIeH I, CIOCOOCTBYIOMNI BRIPAOOTKE YMEHUSI MEHATH
XapakTep AesTeTLHOCTU B 3aBUCUMOCTH OT MEHSIOLIUXCSI 00CTOSATENBCTB, METOT
CKOPOCTHOTO 3CKU3UPOBaHMUS (TIPEICTABICHUS HAYYHBIX 3HAHUH C TIOMOIIBIO CXEM,
TaOJINIl, PUCYHKOB), METOJT HOBBIX BAPHAHTOB, METOJT MHPOPMATHBHON HEJOCTATOYHOCTH

141 I/IH(l)OpMaL[PIOHHOfI NCPCHACBINICHHOCTHU, MCTO a6cyp/1a, METO/ CHTyaHHOHHOﬁ




IMpaMaTn3almm, KOTOphIe CIOCOOCTBYIOT TOMY, 4TO oOydatomuecs: GopMyIHpYIOT U
WITIOCTPUPYIOT ONPEAesICHUs CHHYCa, KOCHHYCca, TAHT€HCa U KOTaHreHca yrioB ot 0 1o
180°; BBIBOAAT OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO M (HOPMYJIBI IPUBEICHNS;
(OpPMYIHPYIOT M JOKA3BIBAIOT M JOKA3bIBAaTh TEOPEMBI CHHYCOB U KOCHHYCOB,
MPUMEHSIOT UX TPU PEIICHUU TPEYTOJILHUKOB; OOBSICHSIOT, KaK UCTIONIB3YIOTCS
TPUTOHOMETpHYECKHE (HOPMYIIBI B N3MEPHUTEIBHBIX paboTax Ha MECTHOCTH;
(OopMyYNUPYIOT OTIpEEIeHHs yIila MEXIAY BEKTOPaMH U CKAJIIPHOTO MPOM3BENCHHS
BEKTOPOB; BBIBOJAT (POPMYITY CKAISIPHOTO TIPOU3BEICHHUS Yepe3 KOOPIHHATEI BEKTOPOB;
(OpMyIHPYIOT 1 00OCHOBBIBAIOT YTBEPKACHHE O CBOMCTBAX CKAISIPHOTO IPOM3BEICHUS;
MCTIONB3YIOT CKAJSIPHOE MPOM3BEACHUE BEKTOPOB MPHU PEIICHUH 33134

I[J'II/IHa OKPY’XHOCTH U IJIOIIAaAb Kpyra

12

Cozaanue uist 00y4aroLMXCsl yCTAHOBKH Ha TBOPUYECKHIA TIOUCK, UCCIIEI0BATEIBCKOE,
MPOCTPAHCTBEHHOOOPA3HOE MBIIIICHHE, KOTOPas JOCTUTACTCS C TIOMOIIBIO TPUMEHEHHUS
BaTPYAHSIIOMINX YCIOBHI U METOJIOB: METOJ] BPEMEHHBIX OIPaHHYCHHI, METO/I MO3TOBOT'O
ITypMa, METOJI BHE3AIHBIX 3aMpeleHni, CIOCOOCTBYIOMINHI BEIPa0OTKE YMEHUSI MEHSTh
XapakTep ASSTEIbHOCTH B 3aBUCHMOCTH OT MEHSIOIIUXCSI 00CTOSTEIBCTB, METO
CKOPOCTHOT'O 3CKU3UPOBaHUS (TIPEICTABIICHUS HAYYHBIX 3HAHUH C IIOMOIIBIO CXEM,
TabJIHII, PUCYHKOB), METOJ] HOBBIX BaPUAHTOB, METO HHPOPMATUBHON HEJAOCTATOYHOCTU
1 MH)OPMAIIMOHHON NMEPEHACBIIIIEHHOCTH, METO1 a0Cyp/ia, METO/] CUTYaIlHOHHON
IMpaMaTH3aluK, KOTOPhIE CIIOCOOCTBYIOT TOMY, YTO OOy4Jaronrecs: opMyIUpyrOT
OIpeieNIeHIEe IPABUIBHOIO MHOTOYTOJIbHUKA; (OPMYIHPYIOT M IOKa3bIBAIOT TEOPEMBI 00
OKPY>KHOCTSIX, OIMCAHHOW OKOJIO ITPABMWJIBHOIO MHOTOYT'OJIBHUKA U BIIMCAHHOM B HETO;
BBIBOJIST U UCTIOJB3YIOT (DOPMYIIBI 7SI BBIYMCIICHHS [LUIOLIAN TPABHIEHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajinyca BIMCAHHOW OKPY)KHOCTH; PELIAOT 3a1a4u Ha
[OCTPOCHHE MPABUIIbHBIX MHOTOYTOJIbHUKOB; OOBSCHSIOT TIOHATHS UTHHBI - OKPY)KHOCTH
1 IJ1omaan Kpyra, BeIBOJAT q)OpMy.HBI JJI1 BBIYHUCIICHU A MJIMHBI OKPYKHOCTHU U JIJIMHBI
ITyTH, TUTOLIa K KPyTra M IUIOIAAN KPYTOBOTO CEKTOPA; MPUMEHSIOT 3TH (POPMYJIIBI IPH
SILICHNUH 33/1a4

JBmxeHus

CO3):[aHI/Ie JJIsL 06y‘laIOH_II/IXC$I YCTAaHOBKH Ha TBOpLICCKI/Iﬁ IIOUCK, UCCIICA0BATCIILCKOC,

HauansHbie cBeaeHUS U3 CTCPCOMECTPpHUU

(e}

HpOCTpaHCTBCHHOO6pa3HOC MBIIUIICHUE, KOTOpasd JOCTUTACTCs C MOMOLIBIO TPUMCHCHUA

006 akcromax MIaHUMETPHH

BaTpyIHSIOUINX YCIOBUH U METOIOB: METOJ BPEMEHHBIX OTPaHUUYEHH, METOJ] MO3IOBOTO
ITYypMa, METOJ BHE3AITHBIX 3aIlPemeH i, CIOCOOCTBYIOMNN BHIPAOOTKE YMEHHUS MEHATh
XapakTep JeATENIbHOCTH B 3aBUCUMOCTH OT MEHSIOIINXCSI 00CTOSTENBCTB, METOT
CKOPOCTHOTO 3CKH3UPOBAHUS (IIPEACTABICHUS HAYYHBIX 3HAHUH C MTOMOIIBIO CXEM,
TabJIHL, PUCYHKOB), METOJ HOBBIX BApUAHTOB, METOA HHPOPMAaTUBHON HEAOCTaTOYHOCTU
1 MH)OPMAIIMOHHON NEPEHACHILIEHHOCTH, MeTO1 abCypaia, METO CUTYallMOHHOM
IMpaMaTH3aluH, KOTOPhIE CIIOCOOCTBYIOT TOMY, YTO 00yYaloLIrecs: OObsSCHSIIOT, YTO TaKOE
0TOOpaXKeHHE IJIOCKOCTH Ha ce0s U B KAKOM CIIyyae OHO Ha3bIBA€TCs JBIKEHHEM
IUIOCKOCTH; OOBSICHSIOT, YTO TAKOE OCEBAasi CHMMETpPHUS, LIEHTPAJIbHAs] CHMMETpPHUS,




MapauieIbHBINA TEPEHOC U TOBOPOT; 000CHOBBIBAIOT, YTO 3TH OTOOPaKEHUS ILIOCKOCTH
Ha ceOs SBISIOTCS TBUKSHUAMU; OOBSICHSIIOT, KAKOBA CBSA3b MEXAY JBIKEHUSIMU U
HAJIOXKCHUSAMU; WLTIOCTPUPYIOT OCHOBHBIE BUBI IBIKEHHA, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM

[ToBTOpenue. Pemenue 3agau
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