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Menepansias  pabouas nporpamma no  vucOuHomy npeamery  «Maremarukay
(yrayGnéuuniii yposeus) (npeamernas obnacts «Maremaruka n nndopmarukar ) (ranee
COOTBETCTBEHHO — NPOrPaMMa No MaTeMarTuke, MaTEMaTHKA ) BKIIOYAET NOACHHTENBHYIO
JAMUCKY, CONCPKAHME ODVUCHMH, IUIAHMPYCMBIC PE3VJLTATHI OCBOCHHS [TPOrPAMMbI
N0 MAaTEMATHKE, TEMATHYECKOE IIAHHPOBAHHE.

HOACHHTEIBHAS 3AITHCKA

[MTporpamwma no maremaruke yriayoaeHHoro ypoeua uis o0yyarommxes 7-9 kiaccos
pazpaborana Ha ocwose MPI'OC OOO. B nporpamMme no MareMaTHKE YYTEHbI MACH M
NOJOMKEHHA KOHLENIHH PasBHTHA Maremarudeckoro odpaszosanns B Poccuiickoit
Mdeiepatni.

[peamerom MareMaTHKkn SBIOTCH (PYHAAMEHTAIBHLIC CTPYKTYPhI HALIETO MUpa —
NPOCTPAHCTBEHHBLIC  QOPMBI M KOJMMCCTBECHHBIC OTHOWECHUS (0T npocreitumx,
VCBAHBACMBIX B HENOCPEACTBEHHOM OfLITE, A0 AOCTATOMHO CAOKHBIX, HEODXOAHMBIX
JUIS PA3BHTHA HAYUHBIX W NPHKJIHBIX WICH). MaTeMarHueckne snanns o0ecneunpaoT
NOHHMAHWE TMPUHLMIIOB  YCTPONCTBA W HCIOIL30BAHMA COBPEMEHHON TEXHHKH,
BOCOPHATHE W HHTEPNPETAUHI) COUHAILHOH, IKOHOMHYECKOH, MNOIHTHYECKOI
uHpopMalMKN, AAI0T BO3MOKHOCTL BBINOJAHATL PacuCrnl M COCTARIATL &ITOPHTMBI,
HAXOAMTH U NPUMEHATH (OPMVILL, BIAACTH NPAKTHYECKHMH NMPUEMAMHI FEOMETPHYECKHX
H3MepeHuit 1 nocTpoeHnit, yuTare MHGOPMALIMIO, NPEACTARICHHYIO B BiAe Tabiuu,
amarpaMm M rpaMKoB, AKHTh B YCJIOBHAX HEONPEACHEHHOCTH M NOHMMATH
BEPOATHOCTHBII XapakTep Cay4aiiHbiX coObITHI.

M3ayuenne maremaruku GopMupyer y OOYVUAIOUHXCH MATEMATHUCCKHIT CTHIL
MBIIUICHHA, NPOSBIAIONIMACH B ONPEACAEHHBIX YMCTBCHHBIX HaBbikax, O0yvaommecs
OCBAHBAIOT TAKHE MPHEMBI M METOABI MBILUICHHA, KAk WHAVKUMA M JACAYKLHA,
ODOOIEHNE M KOHKPCTH3ALMA, aHAIN3 W CHHTES, KNACCH(PHKALIMA W CHCTEMATH3AIINA,
abcTparnposanne i anaiorig. OOBEKTH MATEMATHYECKHX YMO3AKTIOUEHHIT, mpaBiiaa mx
KOHCTPYMPOBAHHA PACKpPbLIBAIOT MEXAHHM3M JIOTHYECKUX MOCTPOEHUi, cnocodCcTBYIOT
BuIpadoTKE yMeHus (PopMYIHPOBaTH, ODOCHOBBIBATL M JIOKA3LIBATL CVKACHHA, TEM
CaMbIM  Pa3BHBAIOT JIOTHYECKOe Mbllunenne. M3yuenune wmaremaruxku obecneumpaert
(hOpMHPOBAHHE  AITOPUTMHYECKON  KOMIIOHEHTBI  MBILLIEHHWA W BOCIHTaHHE
yMEeHRH  AEACTBOBATL N0 3aJaHHBLIM  AINOPHTMAM, COBEPIICHCTBOBATL M3BECTHLIC
M KOHCTpYHpOBaTh HOBeiE. B npouecce pewenus 3aza4 — OCHOBOH yueOHOI
ACATEALHOCTH HA YPOKAX MATEMATHKH — Pa3sBHBAIOTCA TBOPUCCKAA M NPHKIALIHAN
CTOPOHbBI MBUILICHHSA.

OOyuenne maremaTike AaéT BO3MOKHOCTh Pa3sBHBaTh V O0YHAIOMIMXCA TOUYHYIO,
PAUMOHANBHYIO M HHPOPMATHBHVIO peub, YMEHHE 01OMpars Hanbonee NOAXOASIME
AILIKOBBIC, CHMBOIMYCCKHE, TPAPHYCCKHE CPEICTBA JUIS BHIPOKCHUS CYXKACHWIE M
HATTIAIHOTO MX MPEACTARICHHA.

[Ipy A3ydeHHH MATEMATHKH OCYUIECTBIAETCA O0UICE 3HAKOMCTBO C METO/IaMH

NO3HaAHWA ACHCTBHTENBHOCTH, NPEACTARICHHAMH O NPEAMETE U MCTOAAX MATCMATHKH,
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HX OT/IHYHM OT METOJLOB JIPYIHX CCTECTBCHHBIX H I'YMAHHTAPHLIX HAYK, 00 0COOCHHOCTAX
NPHMEHEHHA MATEMATHKH /U1 PELICHHSA HAVIHBIX H NPHKIAIHBIX 3a1a4.

Maremarnueckoe obOpazosanne 8 Poccuiickoit (eaepaumy  MareMaTHueckoe
obpasoBanue AOKHO  PeliaTh, B YACTHOCTH  3anaun  oDecnedenus  Crpasbl
BBINYCKHHKAMM, MaTEMaTHYECKas NOAroTOBKa KOTOPbLIX AOCTATOYHA VIS NPOAQTKEHNS
o0paz0BaHHA B PazIHYHLIX HANPABICHHAX, BKIKOYAA MATEMATHYECKHE HCCICAOBAHHA,
padoty B cepe HHPOPMAIIHOHHBIX TEXHOJIOMHI, MPENOAABAHHE MATEMATHKH, ¢ OIHO¥
CTOPOHBL, H MPHMEHEHHE MATEMATHKH B JIPYTHX HAYKaX, B HHKCHEPHO-TEXH OO HYECK O
H  coumansHol  cepe ¢ apyroil  croponer.  Jlas  oDecneveHHs  AOCTHIKEHHA
COOTBCTCTBYIOUICH ITHM  3aJavaMm  MareMartHyeckoil noaroToBkn  o0yHalommxcs,
JUIA VIOBNETBOPEHHA WX 3anpocOB H  BOIMOKHOCTEH npeaHazHaucHa nporpamma
yveayOaénnoro m3yuyenns maremarnkn, Ilporpamma no saremarnke yrayoaéunoro
VPOBHA 1aET BOIMOKHOCTH PACHIHPHTL H YITTYOHTL KPYT H3Y4aEMbIX BOIPOCOB, CO31aTh
0onee ueJoCTHOE MPEACTABICHHE O CHCTEME MATeMarH4ecKuX 3Hauni, chopmuporars
Gosee VCTOIYHBLIC H OCOZHAHHLIC YMCHUA.

[TpuopuTeTHBIMK LEnAMI 00YUEHHA MaTeMaTHke B 7-9 Kraccax ABafloTCA:

(POPMHPOBAHHE LEHTPATLHBIX MATEMATHYECKHX MOHATHH (4YHCIO, BEAHMYHHA,
reomerpuueckan GUrypa, nepeMeHHas, BEPOATHOCTB, (PYHKUKA), OOECnevHBaIOIIMX
MPEEMCTBEHHOCTh W NEPCNEKTHBHOCTL MATEMATHYECKONO 00pa30BaHus 00YHAKOLHXCH,

MOABEJCHHE O0YUAIOWIMXCH HA JAOCTYNHOM JUIS HHX YPOBHE K OCO3HAHWIO
B3AMMOCBA3H MATCMATHKH W OKPY/KAIOWIETO MHPA, MOHHMMAHME MATEMATHKH KaK 4acTH
o0LIei KyJIbTYPhI YETOBEYECTBA,

PAZBHTHE MHTCUICKTYANBHBIX M TBOPYECKHX CHOCOOHOCTEH  00yualommxces,
NO3HABATEALHON AKTUBHOCTH, MCCICAOBATCALCKHX YMCHHIA, KPHTHYHOCTH MBIIJICHMA,
MHTEPECa K H3YHEHHIO MATEMATHKH,

(opmupoBanme  PYHKUMOHANLHON  MATEMATHYCCKONH  FPAMOTHOCTH.  YMCHUS
pacno3HaBaTh NMPOABACHHA MATEMATHYECKHUX MOHATHI, OOBEKTOB H 3aKOHOMEPHOCTEH
B PEAIbHBIX JKHIHEHHBIX CHTYAUMAX M NPH H3VIEHHH APYTHX YUeOHBIX NpPeiMEeTos,
NPOABICHUS  3ABHCHMMOCTCH M 3aKOHOMEpHOCTEH, (POPMYIMPOBATL MX HA  A3BIKE
MATEMATHKH M CO3/aBaTb MATEMATHYECKHE MOJCHH, MNPUMEHATH OCBOCHHLIH
MATCMATHYCCKMIl  annapar  Juit  pPelICHUS NPAKTHKO-OPHCHTHPOBAHHLIX  3a/1a4,
HHTEPIPETHPOBATL M OUCHHUBATH NOJTYYCHHBIC PE3Y/ILTATHL

OCHOBHBIE JIMHHH CONEPKAHNA MPOrpaMMbl O MareMaTHke B 7-9 knaccax: «YUncna
M BRIMMCACHHAY, «AareOpay («AIreOpaMyucckne BuIPLKCHHA», «YpaBHECHHS N
HepasencTeay ), «Dyukummy, «'eomerpus («I'eomeTpryeckue GUrypsi u UX CROCTBAY,
«HMamepenne reomerpudeckuXx BemuuH» ), «BepoarHocTe B craructukan. JlanHbie
JIHHHH Pa3BHBAKOTCH NAPALIEILHO, KOK/IAd B COOTBETCTBHH C COOCTBEHHOH nNpupoaoi 1
TPAIHIHAMH, OJHAKO HE HE3aBHCHMO OJHA OT /JpVroi., a B TECHOM KOHTaKTe
U B3aUMOJICHCTBHH,

Coseprkanne nporpaMmel N0 MareMarnke, pacnpeaenéntoe no rojam obyueHus,
CTPYKTYPHPOBAHO Takum 0O0pa3om, 9TOOBI KO BCEM OCHOBHBIM, NPHHUMITHAILHBIM

BONpocaM  o0yvaloumecs  o0pallaiMCh  HEOJMHOKPArHO,  4Todbl  OBJIAJEHHE
5
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| §

MATCMATHYCCKUMH  NOHATHAMH M HABBIKAMM  OCVILCCTBARNOCL MOCACAOBATEILHO M
NOCTYNATENILHO, ¢ COOMIOACHHEM TPHHIMIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHWA
BKIIOHMAIHCE B ODIIYVIO CHCTEMY MATeMarHueckux npeacTasicHuii odyuarommxces,
pacumpas ¥ viayonss e€, o0pasys NPOUHLIC MHOKCCTBEHHLIC CBA3N.

B cooreercreun ¢ GI'OC OO0 maremaTHka ABIACTCA 00A3aTEALHBIM NPEAMETOM
HAa YPOBHE OCHOBHOrO o0wero o0pazoBaHMs H H3y4aeTcs Ha YrayOnE¢HHOM YpOBHE
B paMKax CAeavIOumx yueOHbIX KypcoB: «AnreGpa», «[eomerpus», «BepoaTHOCTHL M
CTATHCTHKAY.

ODIee 1Mea0 4acoB, PEKOMEHI0BAHHBIX [UIR H3VICHHA MaTeMaTuku, — 816 vacos:
B 7 knacce — 272 yaca (8 wacos B Heaemo), B 8 knacce —~ 272 yaca (8 4acos B HEACIO),
B 9 knacce — 272 vaca (8 4acos B HEACMIO).
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IVIAHHPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMABI
MO MATEMATHKE HA YPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHIA

M3ayueHne MaTteMaruks Ha YPOBHE OCHOBHOrO 00wero o0pazoBaHus HanparieHo
Ha J0CTHRCHHE OOYYAIOIMMHCA JIHYHOCTHBIX, MCTANPSAMETHLIX H MPEAMETHBIX
00pasoBaTCALHBIX PE3VILTATOB OCBOCHHA YHEOHOIr0 npeamera.

JJUYHOCTHBIE PE3YJIBTATHBI

1) narproTHYecKoe BOCHHTaANNE:

MPOARICHHEM HHTEPECA K NPOULIOMY H HACTOAIEMY POCCHHCKON MaTeMarTHkm,
HEHHOCTHBLIM OTHOIWIEHHEM K JIOCTHXKCHHAM POCCHACKHX MATEMATHKOB M POCCHHCKOH
MATEMATHYECKON [IKOIbI, K HCNOAL30BAHWIO ITHX JIOCTHAKEHWI B JPYrHX Haykax H
NPHKJIAIHBIX chepax;

2) rpaKIAHCKOE W IYXOBHO-HPABCTBCHHOE BOCITHTAHNE:

FOTOBHOCTBIO K BBINOJIHCHHIO O0A3AHHOCTEH MPOKIAHHMHE H PEAIM3ALINH €ro npas,
NPEACTABICHHEM O  MaTeMaTHYeCKHX OCHOBaX  (PYHKUHMOHMPOBAHMA PANVIHUHBLIX
CTPYKTYP, SBJACHHH, MPOUEAYP IPakAaHCKOro ofmecTsa (Hanpumep, BeiGopbl, ONpock ),
FOTOBHOCTBIO K OOCYAKACHHK) ITHUECKHX nNpoOneM, CBA3aHHBIX C NPaKTHYECKHM
NPHMEHEHHEM OCTHXKeHHIT HAVKM, OCO3HAHHWEM BRKHOCTH MOPATLHO-ITHYECKHX
MPHHILATIOR B ACATEILHOCTH YHEHOIO;

3) TpyaoBoe BocnuTaAHKE:

VCTAHOBKOH HAa AaKTMBHOC Y4acTHe B PCIICHHH  NPAKTHYECKHMX  3anay
MaTEMaTHYeCKOl  HanpaBACHHOCTH, OCO3HAHHEM  BAKHOCTH  MAaTeMarH4eckoro
o0pa3oBaHHA HA NPOTKEHHM BCell JKM3HM AN yenemHo#  npodeccHoHanbHOM
ACATEILHOCTH M Pa3sBUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BHIDOPOM M
NOCTPOCHHEM MHAMBHAYAILHOH TpaekTopuu OOpasOoBaHMA M IKMIHCHHBIX [UIAHOB
¢ YYETOM JIMYHBIX HHTEPECOB i OOIECTBEHHBIX NOTPEOHOCTEHH,

4) HCTETHYECKOE BOCITHTAHMNE:

CNOCODHOCTBE) K IMOUMOHAIBLHOMY M ICTETHHYECKOMY  BOCHPHATHIO
MATEMATHYCCKHX O0OBEKTOB, 3a4a4, PelICHH, pacCyaICHHl, YMEHHUKO BHIETH
MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) UEHHOCTH HAYHHOI O MO3HAHUSA:

OPHCHTALMCH B ICATEILHOCTH HA COBPEMCHH VIO CHCTEMY HAYUHBIX NIPCACTABICH M
00 OCHOBHBIX 3aKOHOMCPHOCTSX Pa3BHTHA UCIOBCKA, NPHPOAL #  oDuIeCTRa,
NOHHMAHHEM MaTEeMarHyecKoli HayKH Kak ciepsbl HeNoBeHecKoil AeATe/IbHOCTH, 3TaNoB
eé PpasBHTHA W 3HAYHUMOCTH JUIN Pa3BHTHA LMBWIH3ALMH, OBJAJACHHEM H3bIKOM
MATEMaTHKH M MareMaru4eckoil KyAbTYpoii Kak CpPeaCTBOM MO3HAHWA  MMpa,
OBJIAICHHEM HABBIKAMH HCCIICAOBATEILCKON JACATEIBHOCTH,
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6) pu3nveckoe BoCNUTAHNE, (POPMHPOBAHNE KYJALTYPbI 310POBbLS H
IMOUHOHATLHOI O GiIaronoyTyans:

FOTOBHOCTBIO NPUMEHATH MATEMATHYCCKHE 3HAHMA B MHTEPECAX CBOSIO 310POBbA,
BEJICHNA 320poBOre odpasa usuu (310poBoe nuranne, cOWIAHCHPOBAHHBIN PEAMM
JAHATHI M OTIBIXA, PeryaspHas (PU3H4ecKan aKTHBHOCTS ), CPOPMHPOBAHHOCTHIO HABBIKA
peduiekcHn, TPH3HAHHEM CBOEr0 Mpapa Ha OWMOKY M Takoro e npasa Apyroro
YEIOBEKA,

7) IR0 HYECKOe BOCTIHTAHNE:

OpHEHTAIMEH HA NPUMEHCHHE MATEMATHUCCKMX 3HAHWA JUIs pelueHus 3aaav
B O01ACTH COXPAHHOCTH OKPY/KAIOIICH CPE/Ibl, MIAHMPOBAHMS MOCTVITKOB M OUCHKH HX
BO3MOKHBIX TMOCHEACTBHIE 1A OKpYXKawoweil cpeisl, OCO3HAHHEM IOOATLHOrO
XapaKTepa IKOJOrHUCCKHX NMPoOACM K NyTEl HX PCIICHNS,

8) asanraums K HIMEHSIOUINMCS VCIOBHSM COUHANLHON H NPHPOIHOI CpeabE:

FOTOBHOCTBIO K JCHCTBHAM B VCIOBHAX HCONPEACHEHHOCTH, NOBLILICHHIO YPOBHA
CBOCH KOMINETCHTHOCTH HCPE3 MPAKTHHCCKYIO JICATEILHOCTL, B TOM YHCIAC YMCHHE
VYHTBCA Y APYTHX JH0ACH, npuodpeTarh B COBMECTHON NCATEILHOCTH HOBBIC 3HAHHA,
HABBIKH H KOMIICTCHIUMH H3 ONBITA APYIHX,

HEOOXOMMMOCTBIO B (POPMUPOBANNM  HOBBIX 3Hannil, (QopMyaHpoBars naew,
NOHATHA, TUNOTE3bl 00 OOLEKTAX W ABJICHHAX, B TOM YHCIE PaHee HE HMIBECTHBIX,
OCO3HABATH AC(HINTEI COOCTBEHHBIX 3HAHHI H KOMNETEHTHOCTEH, NIaHnpoBarb CBOE¢
pa3BHTHE,

CIOCOOHOCTLID OCO3HABATE CTPECCOBYID CHTYALMIO, BOCIPHHHMATL CTPECCOBYIO
CHTYALMIO KAK BBIZOB, TPEOYIOWMIE KOHTPMED, KOPPEKTHPOBATL PHHHMACMBIC PEIICHUS
n aAeHcTBrA, POPMYIAHPOBATE H OLCHHBATL PHCKN M NOCACACTBHA, (POPMHPOBATH ONBIT.

METAHNPEIMETHBIE PE3Y.IBTATHI

B pe3yabTare OCBOCHHSA NPOTPaMMBbl 10 MATEMATHKE HA YPOBHE OCHOBHOIO 00wIero
obpazopanus y odyvarouierocs OvayT chopMHPOBAHEI METANPEAMETHBIC PE3YIbTATHI,
XAPAKTCPUIVIOUHECH OBJAICHHEM VHUBEPCAILHBIMH NOZHABATCALHLIMK JICHCTBHAMM,
VHUBEPCATLHBIMM  KOMMYHHUKATHBHBLIMM  JCHCTBUAMH W YHHBCPCATbHBIMM
PErYASTHBHBLIMK JACHCTBHAMM,

Hoznasarebubie yHUBEPCAIbHBIE YaeOHubIe AeiicTBHS
baioBbie JJoruveckne aeicrens:

BLIABIATL W XAPAKTCPHIOBATL  CYIICCTBCHHBLIC  NMPH3HAKH  MATCMATHYCCKHX
OOBEKTOB, NOHATHI, OTHOWCHHA MEKIY NOHATHAMM, (OPMYJIHPOBATL ONPEACICHUSA
NOHATHI, VCTAHABAMBATL CVILECTBEHHbIH NPH3IHAK KiaccH(HMKaUMK, OCHOBAHHA
1A 0000UIEHHA W CPABHEHHS, KPHTEPHH NPOBOANMOro aHa/In3a;

BOCHPUHHMATD, (POPMYIHPOBATL M NPEOOPA30BLIBATE CYAICHNA VIBEPAHTCILHLIC
H OTPHLIATE/IbHBIC, SAMHUYHBIE, YACTHBIE U 001UHE, YCI0BHbBIE:
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BLISAB/IATE  MATCMATHYCCKHC 3AKOHOMCPHOCTH, B3aHMOCEA3H M [TPOTHBOPCHHA
B daxkrtax, aaHHBIX, HAOMOACHHAX M YTIBEPKIACHHAX, MNpelararb KpPHTEPHH
V1A BBIARICHHA 3AKOHOMEPHOCTEI 1 NPOTHBOPEHHIL;

AENATH BBIBO/IBI C HCIONB30BAHHEM 3aKOHOB JOTHKH, ASAYKTHBHBIX U HHAYKTHBHBIX
YMO3AKIIOUCHHI, YMOZAKIIIOUCHHIT N0 aHAION N,

pazdMpare  A0KA3are/ibCTBA  MATEMATHYECKHX  VTBEPAKACHHA  (npambie o
OT NPOTHBHOIO ), MPOBOAKTL CAMOCTOATEILHO A0KA3aTEILCTBA MATEMATHYECKHX (PaKTOB,
BLICTPAHMBATL APIYMCHTALMIO, MPHBOANTE NPUMEPLI W KOHTPIPUMEPSBI, [TPHMEHATE
METO/1 MATEMATHYECKOI MHAVKLINH, 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHHA,

BRIOHpATL Ccnocod peenns vaedHoMH 3a1aun (CPaBHUBATE HECKOILKO BapHAHTOB
pelenua. Beidrpars Handonee NoAXOMANMH ¢ Y4ETOM CAMOCTOSTEILHO BHIAEIEHHBIX
KPHTEPHER).

ba3oBbIe HCCHIEI0BATENLCKHE NeHCTBHS.

HCMONAB30BATL  BOMPOCHl KAk  MCC/ICAOBATEILCKHIT  HHCTPYMEHT  MO3HAHNA,
(hopmyIIHpOBATL BONPOCHL, PHKCHPYIOUIHE NPOTHBOPEUHE, NPOOAEMY, CAMOCTOATENLHO
VCTAHABIMBATL HCKOMOE W JaHHOE, (POPMHPOBATL THMOTE3Y, APrYMEHTHPOBATEH CBOIO
NO3HIMIO, MHEHHE,

MPOBOAMTL MO  CAMOCTOATENILHO  COCTARIEHHOMY  IUIAHY  JKCICPHMEHT,
HCCICIOBAHME N0 YCTAHORICHMIO  OCOOCHHOCTEH  MaTeMarnyeckoro  odnekra,
FABHCHMOCTEH 00BEKTOB MEKIY COOOI,

camocToATeAbHO  (popMyaHpoBaTs 00O0IICHNA M BBIBOALI N0  pe3yiabTaram
NPOBEAEHHOTO HAOIOACHHSA, HCCICAOBAHNA, IKCIICPUMENHTA, OLUEHNBATE JIOCTOBEPHOCTE
NOJYYEHHBIX PE3VIILTATOB, BLIBOAOB 1 0000IICHHI;

NPOrHOZMPOBATL  BOZMOMKHOC  PasBHTHC  NPOLECCa, &  TAKKE  BbIIBHIaTh
NPEANONOKCHHA O €r0 PA3BHTHH B HOBBIX YCOBHAX.

PaGora ¢ nundopmanneii:

BBISBIATE  HEAOCTATOMHOCTE M H30BITOMHOCTE  MHGOPMALMH,  JAHHBIX,
HEOOXOMMBIX JUTA PELICHHA 3a/1a4K;

BuIOMPaTh,  AHAIM3MPOBATH,  CHCTEMATH3HPOBATL M HHTEPNPETHPOBATH
HHPOPMALMIO PATAHHHBLIX BHAOB H (POPM NPECTABICHNA.

BuiOHpars Gopmy npeacrasaeHns HHGOPMALMA W WUNOCTPHPOBATL PEIIACMBIC
3a/1a1 CXEMaMH, HarpaMMaMiu, HHoit rpadukoil 1 ux KoMOHHALMAMK,

OLUCHMBATL  HAAGKHOCTL MHPOPMAUMKM N0 KPUTCPHAM, MPCUTOKCHHBIM  HIIH
chopMVIHPOBAHHBIM CAMOCTOATEILHO,

KOMMyllllRaTllBllble YHHBEPCAJIBHbIC )"leﬁllble aeiicrsus:

BOCHPUHMMATE H OPMYJAHPOBATL CYIKIACHHA B COOTBETCTBHH C YCIOBHAMH
M UEAAMH OOLICHHA, ACHO, TOMHO, FPAMOTHO BBHIPAKATH CBOKO TOYKY 3PEHUA B YCTHBIX H
MHCBMEHHBLIX TEKCTAX, AaBaTh MOACHEHHA 10 XOAY PEUICHHA 3a1a4H, KOMMEHTHPOBATH
NOJAVYCHHBIN pe3yabTar,
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Oeaepiisias pabovan nporpasma | Maremaruka, 7-9 saaccent (yrayDaduusii yposens)

B XOJAC OOCYAACHMA 3a7aBarth BONPOCH MO CYMECTBY OOCYAIACMON  TEMBI,
npodaeMbl, pelaeMoi 3a1a4i, BbICKA3bIBATh WACH, HALCICHHBIC HA MOWCK PEIUCHMA,
CONOCTARAATL CBOM CYHRACHHA C CYRKACHHAMM JPYIHX VYACTHHKOB AMaNora,
oOHapYKHBAThL PA3IHYUME M CXOACTBO NO3MLMIL, B KOppekTHOH (Gopme popmyanposars
PAZHOIIACHA, CBON BOZPAKCHHUA,

(PEACTABIATE  PE3VILTATHI  PEUICHHS 3a/1a4M, IKCNEPUMEHTA, HCCAEA0BAHMA,
NPOEKTa, CaMOCTOATEALHO BuIOMpaThL dopmar BbICTYNZGHMA € yuéToM  3azay
NPE3CHTALMN W OCODCHHOCTEH ayMTOpHHK,

MOHUMATH H HCTNIOJIB30BATH MPEHM YIIECTBA KOMAHAHOIH H HHAHBHIYAILHOI padoThl
NPH  PElICHHH YYEOHBIX MATEMATHYECKHX 3a1a4, NPHHUMATL UENb COBMECTHOH
AEATE/ILHOCTH, TUIAHHPOBATL OPraHu3aluio COBMECTHON paboThl, pacnpeaeisaTh BHIbI
pabot, sporopapusarses, 00CYHKAaTh MPOLUECC M pe3yabTar padoTsl, 00odIaTL MHEHHA
HECKOJIBKHX JIHOACH,

yiacTBOBaTh B rpynnoBeiX ¢opmax paborel (0OcvkACHHA, OOMEH MHEHMI,
«MO3IOBBIC ITYPMBD) B HHBIC), BHITOAHATE CBOK) 4acTh paboThl H KOOPAMHHPOBATL CBOMN
ACHCTBHA C APYITHMM HIACHAMH KOMAH/IbI, OLEHHBATL KAYECTBO Pe3V/IbTara M KavyecTBo
CBOCIO BKAAAA B O0OMIT PEe3yaLTar no kpurepusm, chopMyaHpOBAHHBIM YHACTHHKAMH
B3AHMOICHCTBHA.

Peryasitusubie yHuBepcaiabubie yuebubie aeiicrsus
Camooprann3zanns:

BLIABAATE NPOOACMBI JUIS  PCIICHHA B IKM3HCHHBIX M VHCOHBIX CHTYAUMSX,
OPHCHTHPOBATLCA B PAMIMUHBIX MOJAXOAAX MPHHATHA PELICHU  (MHAMBH IYAILHOE,
IPYINOBOE).

CAMOCTOATE/ILHO COCTARIATH [LIAH, &ITOPHTM PEUICHHA 3a1aqn (MM €ro 4acrs),
BeIOMpaTs Cnocod pewieHns € VIETOM  HMEIOIIMXCA  PECYpCcoB H  CODOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATL W KOPPEKTHPOBATL BAPHAHTHI PEIUCHMA ¢ yuETOM
HOBOI HHpOpMALIH.

CaMoKROHTpOIL:

BIIAJETL CrocobaMM  CaMONpOBEPKH, CAMOKOHTPOAA Npouecca W pesyvibrara
PeIICHHA MaTEMaTHYECKON 3a1a4mn, CaMOMOTHBALLMHN W peduIeKCHn;

MPEABHACTE TPYAHOCTH, KOTOPBLIC MOIYT BO3HHMKHYTH NPH PEMICHHH 3a/1auM,
BHOCHTL KOPPEKTHBEI B /ICATEIBHOCTE HA OCHOBE HOBBIX OOCTOATENLCTB, HAiACHHBIX
OMOOK, BLIABICHHBIX TPYAHOCTEI,

OLEHHBATL COOTBETCTBHE PE3V/ILTATA JCATENLHOCTH MOCTABICHHOR Ue/m M
VCJIOBHAM, OOBACHATL NPHYMHBL JIOCTHIKCHHA WIH HCJOCTHKCHHA [EIH, HAXOANTH
OWHOKY, J1aBaTh OLEHKY NMPHOOPETEHHOMY ONBITY.

IMOHOHAILHBII HHTELICKT:
BLIPAKATH IMOLHH NPH H3VIEHHH MATEMATHYECKHX 00bEeKTOB W (hakToB, Aasarb
IMOLHOHATBHYIO OLIEHKY PELICHHS 3a1a4H.
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Ipeamernnbie Pe3syabTarsl OCBOCHUS NPOrPAMMBL 110 MATEMATHKE VIIYOAEHHOIO
VPOBHA MPEACTARICHBl MO rojam OOyHeHHS B CACAVIOUIMX pasjesax nporpaMmbl
M0 MATEMATHKE B PAMKAX OTACABHBIX YUeOHBIX KYPCOB and 7-9 knaccos: «Anredpar,
«l"eomerpusy, «BEposTHOCTL M CTATHCTHKAY,

Pazgutie NOrMHECKHX NPEACTABACHHH M HABLIKOB JIOTHYECKONO MBILLICHHA
OO VHAIOIMXCA OCYUIECTBAACTCA B PAMKAX BCEX HA3BAHHBIX KYPCOB HA MPOTAKEHUH BCEX
ner oOywenun. [lpeanosaraerca, 4HTO BHLIMYCKHMK 9  Kjacca CMOKET CTPOMTH
BBHICKA3LIBAHHA W OTPHUAHHA BBICKA3LIBAHWI, pPacrno3HABATL HCTHHHLIE M JIOKHBIC
BBICKA3LIBAHNA, TNPHBOANTL MPHMEPLl M KOHTPNPAMEPLL, BBINOAHATL  ONEPALH
HAJL BLICKA3LIBAHWAMM, CTPOHTH BBHICKAZLIBAHMA M PACCYAUICHNS HA OCHOBE JOIMHYCCKNX
Npasui, pewiarsk JOrHYECKHE 3aJa4M, HAVUHTCH NPUMECHATH METOA MAreMarHyeckoi
MHAYKIMH, OBNANCET NOHATHAMM. ONPEACACHHE, AKCHOMA, TCOPEMA, 10KA3aTCILCTBO ~
M HAYMHTCA MCNONL30BaTh WX NPH BLIMOAHEHHH Y4eOHBIX W BHEY4eOHBIX 3a1a4.
[Tpu 3TOM BBEACHHE OCHOBHBIX JIOTHYECKHX MOHATHIT W OCBOCHHE OCHOBHBIX CBA3AHHbBIX
C HHMH BHJIOB JCATE/ILHOCTH OTHECEHO K KYPCY «BEpOATHOCTL M CTATHCTHRAY M TAKKE
pacnpeieseHo no rogam ody4eHHs.

B pamkax Bcex TpEX KypeoB ocyuiecreasercs GopMHpPOBAHHE YMEHHA BuIOHpaTh
NOAXOMAIMA  METOA JUIA PCIICHHA 3a1a4M, BBIARIATL NPHMEPLI MATEMATHYCCKHX
3AKOHOMEpHOCTEH B npupojae W OOLICCTBEHHON JKW3HW, Pacno3HaBaTh MPOSBICHHUE
3AKOHOB MATCMATHKH B MCKVCCTBE, NPUMCHATH MATEMATHUCCKMC 3HAHHA W ONBIT
MATEMATHYECKON  JICATEILHOCTH B CHTYALMAX  peatbHoil  sknsun.  OOyvaiommecs
FHAKOMATCS C HAYYHBIMH PE3VJILTATAMH, MOAYUCHHBIMH B XO/IE pa3BuTHA apH(PMETHKH,
anredpul, IrCOMETPUM, TCOPUH BEPOATHOCTH, CTATHCTHKM M YYATCH MX ONUCHIBATE,
NPHBOJAT NPUMEPLE MATEMATHYCCKHX OTKPBITHI M HX ABTOPOB B OTCYECCTBEHHON
¥ BCEMHPHOI HCTOPHH HAYKH.



Pepepiigy padovan nporpasya | Marematuxa, 7-9 saacest (yrayDaduuniil yposens)

@E/IEPAJIBHASI PABOYAS] TTPOI'PAMMA YYEBHOT'O KYPCA
«AJITEBPA» HA YTIUTYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHHUTE/IbHAS 3AITHCKA

Anrebpa SBAACTCA OJAHUM M3 OMOPHBLIX KYPCOB OCHOBHOTO 00uiero odpazoBaHns:
oHa O0eCneYMBaCT H3YYCHHE IPYIUX JHCUMIUIHH KaK €CTECTBEHHO-HAYYHOrO, TaK M
IYMaHHTapHOTO UHMKJIOB, €€ OCBOCHHE HEOOXOAMMO 1A NMPOAOIKEHHA 00pa3oBaHns M
AN noeceaHeBHON xu3HM. Paseutne y oOVHAKOMINXCA HAVYHBIX MNPEACTABICHMI
O OPOHCXOIKIACHHMM M CYIHOCTH anreOpanmtieckux abcrpakumii, cnocobe OTpakeHus
MareMarHYecKkoil Haykoi ABICHWMA W npoueccoB B npupone u oduwiecTse, posu
MATEMAaTHYECKOro MOACIHPORAHHA B HAYYHOM MO3HAHHUH H B MPAKTHKE CNOCOOCTBYET
(POPMHPOBAHHIO HAYYHOTO MHPOBO3IPEHHA M KAUECTB MBILUUICHHA, HEOOXOAMMBIX
1A AJanTalny B coBpeMeHHoM tndposom obutectse. M3yuenne anredpn odecneunsaer
pasBHTHE YMEHHS HadMAaTh, CPABHHBATL, HAXOAHTE 3AKOHOMEPHOCTH, Tpedyer
KPHTHYHOCTH  MBIIUICHHS, CNOCOOHOCTH apryMeHTHPOBaHHO OO0OCHOBBIBATL CBOH
AciicTBug, BuIBOALL, (opMyaHpoBars yreepasienns. OcsoeHue Kypea anredpst
obecreynBaeT pasBHTUE JIOMHYECKOIO MBIIJICHHS OOVHAKOUINXCA: OHH HCNOIBL3YIOT
JACAYKTHBHBIE M HMHAYKTHBHBIE PaccyKiAcHHs, O00OIIEHHE M KOHKPETH3AUMNIO,
abcrparnposanue i ananorni. O0yueHne anredpe npeaAnoIaracT 3HaYHTeNbHbI 00bEM
CAMOCTOATENILHON  JICATENLHOCTH  OOYHAKOWIMXCH,  NOITOMY  CAMOCTOATENBHOE
pEIIEHNE 3a1a4 OOVHAKIMMHCA RBIACTCA pealn3aumeil JACATeIbHOCTHOIO NPHHIMNA
o0 yueHHA.

B crpykrype nporpammel vieGHOro kypca «Anredbpa» vrayOaeHHOr0 H3V4eHHs
OCHOBHOC MECTO  3aHMUMAIOT  COACPKATCALHO-MCTOANYCCKNE JiMHMK:  «YHnena n
BBIYHCIICHUA), «ANreOpanyeckne  BulpOKCHMA», «YPaBHECHHA W HCPABCHCTBAY,
«Dynkumny, Kaxaas w3 9THX COACPKATEILHO-METOMYCCKHX JIMHMIT  pa3BHBacTCH
HA NMPOTHKCHUM TPEX JICT HIYVHCHHA KVPCA, BIANMOACHCTBYA C JAPYIHMH €ro JIMHUAMM,
B xone wm3ydenus Kypca OOYHAOUIMMCH NPHUXOAMTCH  JIOTHYCCKH  PAcCyRkIaTh,
HCNOIL30BATE  TCOPCTHRKO-MHOKECTBEHHLI A3LIK. B CBA3M € ITHM B nporpaMmy
vueOHoro Kypea «Aaredpa» BKIOYCHB HEKOTOPHIC OCHOBBE JIOFHKH, NPEACTABICHHBIC
BO BCEX OCHOBHBIX Pasieiax MareMarHuyeckoro odpasosanns M CnocodCTBYIOMHE
OBAZIEHHIO  OOYHAIOMIMMHCA OCHOB  VHHBEPCA/IBHOIO MATEMATHYECKOro  S3bIKA.
ConepkarebHOI H CTPYKTYPHOIT 0COOEHHOCTBIO YueOHOro Kypea «Asarebpay asasercs
€ro HHTErPHPOBAHHLIH XapakTep.

Conepianne auuun «Yucna v BHIMHCACHUA» CIIYKHT OCHOBOH /Uif JanbHeimwero
M3VMEHHA MAareMaTHKM, CnocoOCTBYET Ppa3BHTHIO Y  OOVHAIOUIMXCA JIOTHYECKOro
MbILUIEHHSA, (OPMHPOBAHHIO YMEHHA MNOJL30OBATLCA WITOPHTMAMH, a  TaKKe
NPHOOPETEHHIO MPAKTHYECKHX HABLIKOB, HEOOXOAMMBIX JUIA MOBCEAHEBHOH JKHIHM.
PaipntHe nOHATHA O 4HCAE HA VPOBHE OCHOBHOrO 00mero obpazoBaHHs CBA3AHO
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C PALHOHAILHLIMK W MPPALHOHATLHBLIMH YHCAaMH, GOPMHPOBAHHEM NPEACTARICHMIT
0 JCHCTBHTEILHOM YHCAC, 3aBEpPICHHE OCBOCHHA YHCIOBOH JIMHMM  OTHECCHO
K cpeanemy o0uemMy o0pazoBannio.

Conepaanne aByx anreOpanyeckux IHHMAE — «AJreOpanyeckue BhIPOKCHUI» W
«YpaBHEHHS W HEPABEHCTBA» CHOCOOCTBYET (DOPMHPOBAHMIO V  OOYHAKUIMXCH
MaTEeMaTH4YecKOro annapara, HeoOOX0AHMOro A1 PELICHNS 3a/1a4 MATEMATHKH, CMEKHBIX
NpeaMeToB U OKpyskatowei peansnocti. Ha yposHe ocnoeHoro odbuero obpazoBaHns
yueOHBIH  Marepuan rpynmupyveTcs BOKPYr PalHMOHAILHLIN BhIpaxkeHuil. Anrebpa
ACMOHCTPHPYET 3HAYCHHE MATEMATHKH KaK A3bIKA IS MOCTPOCHHA MATeMarHYeCKHX
Mozeneil, OnHCcaHHA MPOUECCOB M ARICHWI peanbHoro mupa. B 3anaum odyyenuns
anredbpe BXOAAT TAKKE JaJbHEHINEE Pa3BHTHE AIFOPUTMHYECKOTO MbILLICHHS,
HEeoOX0IMMOro, B YaCTHOCTH, /UIA OCBOCHHMA Kypca HHOMOPMATHKH, W OBJAJACHHE
HABBLIKAMH  ICAYKTHBHBIX  paccyxacHuit.  [lpeoOpazoBanue CHMBOALHBLIX  (hopM
CNOCODCTBYET  PasBUTHIO  BOODPAKCHHA,  CNOCODHOCTE K MarcMarH4eckoMy
TBOPYECTBY.

Cosepaanne QYHKUHOHAIBHO-TPAPHYECKON JIMHHH HALEACHO HA MOAYYCHHE
O0yUaOWMMHCH 3HAHMIT O (YHKUMEX KaK BOKHCHINCH MATEMATHUCCKON MOAeH
NS ONUCAHUA W MCCICA0BAHNA PA3HOOOPA3HBIX MPOIECCOB H ABICHHIA B NPHPOAE H
obwecrse. M3yuenne marepuana crnoco0CTBYET PasBHTHIO vV OOYUAIOUMXCH YMEHUA
HCNOIL30BATE PA3IMYHLIC BLIPASHTEILHLIC CPEICTRA A3bIKA MATEMATHKH — CJIOBECHOIO,
CHMBOJIHYECKOrO, rpadMueckoro, BHOCHT BKJAal B (POPMHPOBAHME NPEACTABIACHNIT
O POJIN MATEMATHKH B PA3BHTHH LMBIIN3AINN M KYJILTYPBL.

Vreayonénuuit kype anredpnl XapakTepu3yercs H3YUCHHEM JIONOIHHTEIBHOIO
TCOPCTHYCCKOrO annapara M CBA3AHHLIX C HUM MCTONOB pelneHns 3anay. Anredpa
ARISCTCH  S3LIKOM  JUI ONMCAHMs  ODBCKTOB M 3aKOHOMCPHOCTCH,  CAYAKMT
OCHOBOW  MaremMarnyeckoro  moaeaupopannsa.  [Ilpw  stom  camm  0OBeKTHI
MATEMATHYCCKMX YMOZAKTIOYCHHI B NPHHATHIC B anreOpe npasuaa ux KOHCTPYMPOBAHHS
CnocoOCTBVIOT (POPMHPOBAHNIO YMEHMIT ODOCHOBLIBATL W JIOKA3BLIBATL CYHIACHMA,
Pa3BHBAIOT MATEMATHYECKYIO HHTYHIIHIO, KPATKO W HArJAAHO PaCKPbIBAIOT MEXAHH3M
NOTHYECKUX NMOCTPOCHMIT M y4ar MX npuMeHeHuio. Tem cambim anrebpa 3anumaet
OHO M3 BAVIIHX MECT B (POPMHPOBAHHHM HAYHYHO-TEOPETHHECKONO MbILLICHUS
o0y4arommxc,

Cornacuo ysebHomy naany B 7-9 kiaccax wzyuaerca yvueOHsiii kype «Anredpay,
KOTOpPBIT  BKIIOMACT  CACAYIOUIME OCHOBHBIE pasaessl  cogepikanns:  «Yucna
M BbIYHCACHHA», «AnreOpanyecKue BHIPOKCHHA», «YPaBHEHHS M HEPABCHCTBAY,
«DYHKIHHY,

Ha mu3yuenne yueGuoro kypea «Anrebpa» orpoamres 408 usacoe: B 7 Knacce -
136 wacos (4 waca B Heaenw), B 8 knacce — 136 vacos (4 vaca B Heaenw), B Y kaacce —
136 vacos (4 yaca B HEJIRMO).
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COJEPAKAHHE OBYYEHHSA
7 KJIACC
Yncaa n BuMucIeHus

Paunonansusie unena, CpasHenne, Ynopajaounsanne 1 apupmernueckue Jaeicrsns
C PALMOHATLHBIMH YHCAAMK. HYHCnoBas npamas, MOIYJIb YHCaa,

Crenens ¢ HATYPaTLHBIM NOKa3aTeneM i e€ cBoiicTea. 3anuch YHCIa B AECATHYHOMH
NO3HIHOHHON CHCTEME CHHCIICHHA.

Pewienne TexkcToBbIX 3a1a4 apupmernyeckum crnocodom. Pewenne 3anay
M3 peasbHOMN NPAKTHKN HA MACTH, HA APOOH, HA NPOUEHTHI, NPHMEHEHHE OTHOLICHAT 1
NPONOPUMIA NPH PELICHHN 3a/1a4, PCIUCHNE 3a1a4 Ha JBHKCHHE, padoTy, NMOKYIIKH,
HAJIOIN,

JlemMocTs ueanx yncest. CrOMCTBA ACMMOCTH,

[Mpocreie 1 cocTasHbie yucaa. Yétusie n Hewérubie yncaa. [Ipu3naku aeamMocTH
Ha2,4,8.5.3,6,9, 10, 1 1. [lpu3naku AeAHMOCTH CYMMBI M TPOH3BEACHHS LEABIX YHCEN
NPH PCHICHMN 33144 C NMPAKTHYCCKUM COICPIKAHHEM,

HauOonbimit obwmii aeanTens ¥ HauMeHblee o0lIee KpaTHOE JBYX YHCEIL
Bzaumuo npocreie wncna. Anropury Eekanaa.

Jlenenne ¢ ocrarkom. Apu(pMETHUECKHE ONEPali HaJL OCTATKAMM,

AaredpanyecKne BoIpaKeHus:

Bolpakenne € NEpEeMEHHBIMH.  JHAYECHHE  BBIPOKCHMA € NEPEMEHHBIMM.
[MpeacTaBacHne 3aBHCHMOCTH MEHILY BEIHYMHAMM B BIAC (OPMYIILL,

Toxaectro. ToxaecTBenubie npeobpazoBanns aireOpanyecknX BbIPAKCHHIA.
JlokazareanCTBO TOXKIECTB.

Onnounensl. OnHOUNCH cTanAapTHOro Buaa. CTeneHb 0HOYICHA,

Muorowiensl. MuorowieH cranaapraoro suaa. Crenedb MHorowneHa. Cnoxenne,
BLIYMTAHHE, YMHOKCHHE W JACACHHE MHOIOWICHOB. [IpeodpazoBanne LEI0r0 BulPAKCHHS
B Muorowiend. Kopuu Muorounesa.

DOopMyJibl COKPANEHHOINO YMHOKEHNA, KBAAPAT CYMMBI M KBAJIPaT pasHOCTH JABYX
BBIP@KCHUIH, KYO CyMMBI M KYO pasHOCTH JABYX BHIP&KCHWI, Pa3HOCTL KBAAPATOB ABYX
BHIP@KEHMI, NMPOH3BEACHHE PA3HOCTH M CYMMBI JIBYX BhIPA/KEHHI, CYMMa H Pa3HOCTh
KYOOB JIBYX BhIPAKCHRIA,

Paanokenne MHOrowiena Ha MHOAKMTEAW. Boinecenne obmero MHOKHTENS
3a cKOOKH. MeToa rpynnupoBKH.

VpaBuenus u HEPABCHCTBA

Vpasuenue ¢ oanoi nepemennoii. Kopenb vpasuenusa. CpoiicTBa yvpaBHeHM
¢ OAHOIN nepeMeHHOi. PaBHOCHABHOCTE ypaBHEHHH. YPaBHEHHE Kak MareMarH4yeckas
MOJICTL PCAILHOH CHTYAILHN,

Jluneiinoe ypasHeHne ¢ 01HOI nepeMeHHOi, Yueno kopueii IMHeiHOro ypasHeH# s,
Pemienne TEKCTOBBIX 3a1a4 € MOMOLULIO AHHEHHBIX ypaBHeHHil. JInnelinoe ypaBHeHHE,
CoACpIKALLEee 3HAK MOAYIIA.
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Ypasuenue ¢ asyms nepeMmeHubiMi. I'padus JIMHCHHOIO YpaBHCHHS € JIBYMA
nepeMeHHbIMM, CHCTEMBI JIMHCHHBIX YPABHCHMH ¢ ABYMS nepemennbivm, padmucckuii
METOA PEIIECHHA CHCTEMBI JIHHEHHBIX VpaBHEHHII ¢ AByMA nepeMeHHbiMn. Peuienne
CHCTEM JIMHEHHBIX YPABHEHHH C JBYMS MEPEMEHHBIMH METOAOM MOJACTAHOBKM H
METOAOM CaoKeHns, CHereMa ABYX JIMHCHHBLIX YPABHEHHIT C ABYMA NEPEMEHHBIMH Kak
MOJIC/TH PEATLHOH CHTYAIHM,

Dyuxunn

Koopannara Touks Ha npaMoit. Yucnossie npoMeskyTkn. Paccrosnne Mexy AsyMs
TOYKAMH KOOPAHHATHOH MPAMOIL.

[MpamoyronbHas cucTemMa  KoopaumHar. AOcumMcca H  OpAMHATA  TOYKH
Ha KOOpAMHATHOH MuockocTH. [pumepnt rpadmkos, 3aganusix Gopmyiamn. Yrenue
rpaduKOB peaTbHBIX 3ABHCHMOCTCIT,

DOYHKUHOHAILHBIC  3aBUCHMOCTH  MEKAY  BeamdnHamu,  Tlonstue  QyHkumn.
DVHKUMA KAK MATEMATHUCCKas MOACL pealibHOro npouecca. O01acTs OnpeAeneHns u
oOnacte 3Hauenuit (ynkumn. Cniocodst 3ananns Gynkuun, I'paguk pynximn. Towsrus
MAaKCHMyMa H MHHHMYMA, BO3pacTanus W YObIBAaHHA HA NPHMEPaX peasibHbIX
IABHCHMOCTEH.

Jinueitnas Gpynkuns, e¢ ceoiicrsa. I'paduk anneituoit pynkuun. 'padux Qyuxumn
v = v Kycouno-3ananusie (pyHKumm.

8 KVIACC

Yucaa v BuIvHCIeHNS

Ksagparusie kopun. Apumernuecknii KBaaparHuiii KOpPEeHb M ero Croicrsa
[TonsTne nppaunoHanbHOro yneaa. Jeiicteua ¢ nppaunosaibHeiMp yneaamu. CpoiicTsa
AeHCTBHIT ¢ HppaLHORANBHBIMH YHCaaMy. CpaBHEHHE HPPALHOHATLHBIX HHCE.

[peacTaBneHns O paclIMpPEeHNAX YHCIOBBIX MHOKECTB. MHOKECTBA HATYPAIBHBIX,
UEILIX, PAUMOHANBHBIX, JCACTBUTEALHLIX uncen. Cpasuenne uncen. Yncnopwe
NPOMEIKYTKH.

Jedicrena ¢ ocrarkamn. Ocrarku creneHed. [IpuMEHEHHE OCTATKOB K PELICHHIO
VPaBHEHHHA B LEABIX YHCAAX H TEKCTOBBIX 3a/1a4.

Pasmepsl  OOLEKTOB  OKPYKAIOWIETO  MMPd,  JUIMTEILHOCTH  MPOLECCOB
B OKpy&Kaloiem mupe. Ctanaaprasiii BUI YHcaa,

AarefpanyeckKne BbIPAKCHHA

AarcOpanyeckas  aApodb.,  JIONYCTHMBIC 3HAUCHMA  NCPEMEHHBIX B ApodHO-
paunoHaNbHLIX BelpakeHnax. OcHoBHOE cBolicTBO anreGpanveckoil apodn. Cnoxkenne,
BBIMIHTAHME, YMHOMKEHHE H JeneHne anrebpanyecknx apodeii. Beiaenenune uenoii vactu
anrebpanyeckoil apodu,

Pammonansubie  Beipakennd. ToaaecTBeHHbIE NPeodpazoBaAHNA  PALHOHAILHBIX
BbIPAACHMI,
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JOnyCTHMBbIE  3HAYCHHS  MEPEMEHHBIX B BBIP@KCHMAX,  COACPIKAIMX
apumeTHyecKkHe Kpaaparibie KopHn. TomaecTsennbie npeodpasoBaHia BbIPAAKCHHI,
COCPIKALIMX APHPMETHHECKHE KBAIPATHBIC KOPHH.

Crenenb ¢ uenbiM nokasareem u e€ cpoifctsa. [peo0pasoBanne BHIPOKCHHI,
COACPIKALIHX CTENEHH.

YpaBuenus u HepaBencrsa

Ksanparnoe ypagaenne. dopmyia KopHeil ksaaparHoro ypassenns. Konnvecrso
JACHCTBUTENBHBIX KOpHEH KBajaparHoro ypaeHennsa. Teopema Buera VYpaenenus,
CBOJAMMBLIE K JIMHEHHBLIM VPABHEHHAM WIM K KBaJAparHbiM ypaeHeHusam. Keaaparnoe
ypaBHeHne ¢ napamerpoM. PemeHHe TEKCTOBbIX 3ala4¥ C MOMOUIbK) KBAAPaTHLIX
VPaBHEHHH.

JpoGHo-paunonanbHbie vpasHeHHs. Pemenne Apo0HO-palHOHaNbHBIX YPABHEHHI.
Pemienne TEKCTOBBIX 3a7a4 €  TOMONIBK  JApOOHO-PALIHOHAIBHBIX  YPABHEHHI.
["padmueckas HHTEPNPETAIMA YPABHEHHI C JIBYMA NEPEMEHHBIMM,

Uncnoesie HepaseHCTBa. CBOHCTBA YHCIIOBLIX HEPABEHCTB.

Hepasencreo ¢ nepemennoit. Crporse n Hecrporue nepasencrsa. CrokeHue w
YMHOKECHHE  UMCHOBBIX  HEpaseHCTB,  OUCHMBAHNE  3HAUCHWA  BHIPAKCHMA.
JlOKa3are/IbCTBO HEPABEHCTB.

[ToHATHE O pelICHHH HEPABEHCTBA C OAHON nepeMeHHoi. MHOKECTBO peleHui
HECPABEHCTBA. PABHOCHIIBHBIC HEPABCHCTRA.

JluHelinoe HEpaBeHCTBO C OJHOH NEPEMEHHON M MHOKECTBA €r0 PEHICHH.
Pelenne AuHEHbIX HEPaBEeHCTB ¢ OAHONH nepeMeHHOd. CHCTEMBI H COBOKYITHOCTH
NHHEHHBIX HEPABEHCTB ¢ OAHON nepeMeHHOH. PEelIeHHEe TEKCTOBRIX 3a/1a% ¢ NOMOLILK)
JIMHEHHBIX HCPABEHCTE € OJIHOH NEPEMEHHOMN.

Dyukunn
Ob0nacts onpeaeacHns n MHOKECTBO 3HaueHuit pynxumn. Cnocodu 3ananns
¢yuxumii. [paduk pynkunn, Yrenue cpoiicts ¢yukunn no e€ rpaduky. Ipumeps
rpaduKkoB (pyHKUMI, OTPAKAIOUINX PEAIbHBIE MPOLECChHI.
Jinneimas  Gyekuma.  DYHKUHMH,  ONMCHLIBAIOWIME MPAMYKO W o0patHvio
NPOMOPUHOHATHHLIC 3aBHCHMOCTH, MX rpadmks.
3 k
Oyukun y - ax, v X L hy Xy x|, _;'-=J.;.y=—- M MX cpoiicTa. Kycouno-
X
JanaHHbIe (PYHKIHK.

9 KJIACC

Yucaa n BIMHCICHHS
Kopetnb n-it crenenn u ero ceoiicrsa, CTenens ¢ patMoOHAILHBIM NOKA3aTeACM H ¢E
CBOHCTBA.

16



Oepepiipigs padovan nporpasiva | Marematuxa, 7-9 saacest (yrayDaduunil yponens)

Aaredpanyeckne BuIpakenus

ToknecTrenHbIe NPeodpa30BaHH BHIPAKCHHH, COACPKAIINX KOPEHD /=i CTENEHN.
Toxnecrsenubie npeodpasoBaHN BHIPAKEHNH, COACPKALINX CTENEHL C PALHOHATLHBIM
NOKA3ATEACM.

Ksaaparusiit Tpéxunen. Kopuu ksanpatnoro tpéxuneHa. Paznokenne Kpaaparnoro
TPEX'WICHA HA THHEHHBIE MHOKHTENIN.

Vpasuenusi 1 HepaBencrsa

buksaaparusie ypasHeHHA., [lpuMmepnl npuMeHEHHH METOJ0B PaBHOCHIILHBIX
npeodpazoBaHuii, 3aMEHbl NEPEMEHHON, rpaduueckoro Meroaa npu  peleHHu
ypagHeHuil 3-it n 4-it creneneit,

Peuenne 1poGHO-paliHOHAIBHBIX VPABHEHHI.

PemieHne cHCTeM YpPasHCHHil ¢ JBYMS NCPEMCHHBIMKM, Pelueune npocreimmx
CHCTEM HETHHEHHBIX YPaBHEHHH ¢ JABVMA nepeMeHHbiME. [ padmaeckuii MmeToa pelenna
CHCTEMbI HEIMHEIHHBLIX YPABHEHHI ¢ ABYMA nepemMeHHbIMI, CucTema JIBYX HEMHHEHHBIX
VPABHCHHI € JIBYMS NEPEMEHHBIMM KaK MO/E/IL PEILHOI CHTYALMM,

Uncnosele HepapeHcTBa. PeiieHue aMHeliHbIX HepaBeHcTs. JlokasatenscTreo
HEPABEHCTE.

KsaapatHbie HEpaBeHCTBA €  OAHON  NEPEeMCHHON. PemieHne  KBagparHuix
HEPABEHCTE rpadMyYecKkHM METOAOM M METOAOM HHTEepBaloB. Metoa HHTEpBAIOB
A PALMOHAIBLHBIX HEPaBeHCTB, TTpocTeifime HEPABCHCTRA C napaMer poM.

PetieHne TeRCTOBBIX 3a/1a4 ¢ NOMOLILIO HEPABCHCTB, CHCTEM HEPABCHCTS.

HepaBencreo ¢ aBymMa mnepemeHHbiMH. Pelienne HepaBeHCTBA ¢ ABYMA
nepeMeHHsIMH. CHCTEMBI HEPABEHCTB C ABYMA nepeMeHHbiMi. ['padmuyiecknii meron
PELICHHA CHCTEM HEPABEHCTB C ABYMA MEPEMEHHLIMH.

Dynkunm

Oyurumd. CeoiicTea Gyuxumii: nyan GyHKiMH, MPOMEKYTKH 3HAKONOCTORHCTBA
(YHKUHN, NPOMEKYTKH BO3pacTaHus W yObiBaHMA (QYHKUMH, YETHRIE M HEUETHBIC
(hyuKH, HanboNbLIee W HANMEHBILEE 3HAMCHUA (PYHKLIHN.

Keaaparuunas Qpyukums u e€ cpoiicrsa. Mcnoab3oBanne CBORCTB KBaapaTHyHON
¢yakunn s pemenus 3anau. [loctpoenmne rpadmka keaaparwiHol  (yHKUHK.
[Monoxenne rpapuka KBaApaTHIHON PYHKIMH B 3aBHCHMOCTH OT €& KOIPPHUHEHTOB.
Ipadmkn pyukumit v —ax?, v — alx - myYuy = alx - my +n. [Nocrpoeune rpadmron
(hyHKUMIT ¢ MOMONILIO npeodpasoBaHuii.

Jpobuo-mueiinas pyukuns. Mecaeposanne QpyHxumii.

DOyukuma ¥y - X7 ¢ HaTVpaIbHBIM nokasaresiem 71 1 e€ rpadmx.

Yncs10Bb1€ N0CAE10BATENBLHOCTH H NPOrPeccHn

[Monste umcnoeoii  nocnenoparensHocTH.  KoHeuHsle # OCCKOHEUHBIC
NOCAe/10BATENILHOCTH. OrpanuyeHHan NOCJIE10BATENIbHOCTD. MOHOTOHHO
BO3pacraroias (yOsIBaKo11a) NOCNEA0BATENBHOCTb. Cnocods 3aaHNA
NOCACAOBATELHOCTH, ONUCATeAbHBIH, TAOAHYHBIH, ¢ NOMOUILIO (POPMYJILL 1-1'0 YiCHA,

PEKVPPEHTHBI.
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Apudmernueckas ® reomeTpuueckas  nporpeceun.  CpoiictBa  uaeHoB
apuPMETHYCCKON W reOMETPHYCCKO  nporpeccuit,  MopMyasl  n-r0 wieHa
apuMeTHHECKOH U reoMeTpH4ecKoil nporpeccuii. MopMynbl CYMMBI NEPBBIX 1 YJIEHOB
apuMEeTHYECKONH N reoMeTpHYecKoil nporpeccuii. 3anaun Ha NpoueHTH, OAHKOBCKHE
BRAA/b, KPEAHTHI,

[lpeacTasieHHe ©  CXOAMMOCTH  NOCHAEAOBATENLHOCTH, O CYMMHPOBAHHH
OeckoHe HO YObIBAOIICH reOMETPHYECKOH MPOrpeccHH.

Meroa maremarnueckoil nuaykumnn, Tlpocreime npumepsi.

HPEJMETHBIE PE3YJ/ILTATHI

K konny odyuenus B 7 Kaacce 00yHalOUMACH NOJAYUHT CIACAYIOUHE NTPEAMETHRIC
pe3yabTaTH:

Yncaa n Berancaenns

Patmonaisusie ynena

[lepexoauts o1 oaHOH (hopMbI 3amucH uucen K Apyroii (npeobpa3oBbiBaTh
ACCATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ACCATHYHYIO, B HaCTHOCTH
B OCCKOHEUHYIO JICCATHYHYIO po0h ).

HMcnonmb30Bars MOHATHA MHOKECTBA HATYPAILHBIX YHCEII, MHOKECTBA LICJIBIX YHCE,
MHOXKECTBA PALMOHANBHBIX YHCE NPH PELICHHN 3a7a4, NPOBEACHHH PacCyKACHHI M
JIOKA3ATC/LCTB.

[TornMaTs # OOBACHATH CMBIC/ MO3UIMOHHOH 3aMHCH HATYPAIBHOIO YHCIA.

CpasuuBars 1 ynopsaouMearTh palHOHATLHLIC YHCIA.

BuINOAHATE, COYETAR VCTHHIC M MHCHMEHHbIC NPHEMBL, apH(pMeTHUecKue AeiicTBIA
C panMoOHAJBHBLIMM YHCAAMM, HCOOIL30BATH CBOMCTBA “MCEN W npasuina ACHCTBMA,
NPHEMBI PALIMOHATBHBIX BbITHCICHHI.

Boinoanars JAeHCTBHA CO CTENEHAMH C HATYPATLHBIMH NMOKA3ATC/IAMM.

Haxoan s 3HAYCHNA YHCIOBLIX BLIPOKCHHIH, COACPKALMX PAUHOHAILHBIC YHCIA H
CTENCHH C HATYPAILHLIM [OKA3ATEACM, IPHMCHATEL Pa3HOOOPasHLIC CHOCOOB! M NPHEMBIL
BLIMMCIICHNA, COCTABIATL H OUCHMBATL YHCJAOBBIE BLIP@KCHHA TNPH  PELICHHH
NMPAKTHUCCKHUX 3a1a4 M 3424 H3 APYIUX YHeOHBIX MPEAMETOB,

OKpyrisaTe YHCAA C 3AJAHHONH TOYHOCTBLIO, @ TAKKE M0 CMBICJY MNPAKTHYECKON
CHTYALIMH, BBIMOIHATE MPHKHKY W OLEHKY Pe3VbTara BuIMHCICHHIL, OLEHKY 3Ha4eHHI
YHCJIOBLIX BHIPAKECHUI, B TOM HHCIE NPH PELUCHHH NPAKTHYECKUX 3a/1a4.

Pemars TeKCTOBbIE 321241 apHPMETHUCCKUM CrocoDOM, HCNOAL30BATE TabanILL!,
CXEMBbI, HEPTEKH, APYIHE CPEACTBA NPEACTABICHHA AAHHBIX NPH PELICHHN 3a1a4.

Pemars npakTuKO-OPHEHTHPOBAHHBIC 3A1a4H, CBA3AHHLIC C OTHOMICHHCM BCAHYMH,
NPONOPUHOHATBHOCTBI)  BEAHYMH, NPOLUCHTAMYK, HHTCPIPETHPOBATL  PE3YILTATHI
PELICHMA 3a1a4 € YUETOM OrpaHHYCHU, CBA3AHHLIX CO CBOMCTBAMHM PAaCcCMAaTpPHBACMbIX
00BEKTOB.

JeammocTs.,
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JIOKa3sbLIBaTh M NPUMEHATH NP PEIICHHN 3314 NPU3HAKK JeauMocTH Ha 2, 4, 8, 5,
3.6.9, 10, 11, npu3Haky ACTHMOCTH CYMMBI H MPOH3IBEACHHA LIETBLIX YHCE.

PackaaibiBars HA MHOKHTEH HATYPAJILHBIC HHCIA.

CBo0OAHO ONEPHPOBATE NMOHATHAMM: YETHOC HMCAO, HCYETHOC HMCIO, B3aHMHO
NPOCTHIC YHCAA.

Haxoaure HanGonbmmii oO1mii 1eaHTeN b H HAUMEHbIIEE 00IIEe KPATHOS YHCET o
HCTIOIL30BATE HX MPH PELICHHM 3a1a4, TPHMEHATHL anroput™ EBkimaa.

Onepupopare MOHATHEM OCTATKA M0 MOAYIK, NPHMEHATH CBONCTBA CpaBHEHMI
10 MOAYJIO.

Adredpantec ke Boipamenns

BripaskeHna ¢ NepeMEeHHBIMM,

Henons3oBate airedpanyeckyio TEPMHHONOIMIO W CHMBOIMKY, NPHMCHSTL C&
B MPOLIECCE OCBOCHHA YueOHOro marepuana.

Haxoauts 3Ha4eHus OYKBEHHBIX BLIPAKCHHI NPH  331aHHBIX  3HAYCHHAX
NEPEMEHHBIX.

Hcnonb3oBare NOHATHE TOKASCTBA, BLITIONHATE TOXKASCTBEHHBIE NpeodpasoBaHHs
BbIPAKEHUIT, JIOKA3LIBATL TOK/ICCTBA.

MuOrouneHsl.

Beimonuats npeobpazoBaHus (EI0r0 BbIPAKEHHA B MHOIOWIEH MNPHBEACHHEM
NOAOOHBLIX C/IArAEMbIX, PACKPLITHEM CKOOOK.

Buinoamath AeHCTBHA (CAOKCHHE, BLIYMTAHME, YMHOKCHHE) € OHOWICHAMA W
C MHOrOWIeHaMH, MPHMEHATE (JOPMYILI COKPALIEHHOTO YMHOXKEHMA (KBajapar u KyO
CYMMBI, KBAApaT # KyO pa3HOCTH, PAZHOCTH KBAIPATOR, CYMMA H Pa3HOCTL KYOOB), B TOM
YHCIE JUIA YIPOLICHHSA BBIMHCICHHI.

OCYWECTBAATL PANIOKEHHE MHOTOWICHOB HA MHOKHTEIN C MOMOUILI) BEIHECCHHS
3a CKOOKM OBIICrO MHOKHMTEAS, TPYINHPOBKH CHAIAacMBLIX, (PHMEHAR  (POPM Vb
COKPAIEHHOrO YMHOKEHHS,

[Mpumensts npeodpasoBaHna MHONOWACHOB JUIS  PELICHHA PAa3InYHbIX  3a1ay
W3 MaTCMATHKH, CMCKHBIX NPEIMETOB, H3 PEATHLHON NPAKTHKMN,

Hcnonvzoare  cBoificTBAa  cTeneHell ¢ HATYPAIbHBIMH - MOKa3aTeNAMH
15 NPeoOpasOBaHA BLIPAKEHN,

YpasHenust 4 HepaseHcrsa

Pewars inHeiHble YPABHEHHA C OJHON NEPEMEHHOMH, NPHMEHAA NPaBIIA Nepexoaa
OT HMCXOAHOIO YPABHCHMA K PABHOCHIBHOMY emy, TIpoBepsTh, SBANCTCH AW HMCIO
KOPHEM VPaBHCHHA,

[Moadupars npuMepsl Nap 4HCeN, ABAMIONMXCA PEIICHHEM JTMHEHHOTO YPaBHEHHSA
C ABYMA NCPEMCHHBIMM.

CrponTh B KOOPAMHATHOH IUIOCKOCTH rpamK JMHEHHOIO VPABHCHHA C JABYMA
NEPEMEHHBIMH, NOILAYACH FPAGUKOM, NPHBOAHTE MPHMEPH! PELLCHHA YPABHEHHA.

Pewars CHCTEMBI IBYX AMHEHHBIX YPABHCHHI € IBYMA NMEPEMEHHBIMH, B TOM YHC/E

rpaHuecKH.
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Cocrapisith ¥ peliars JMHCHHOC YPABHCHHE WIH CHCTEMY JIMHEHHBIX VPABHCHHI
Nno YCJIOBHIO 3a4a4#, HHTCPINPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a1a4M
NOJYHEHHBI pesyabTar.

DyHKunn

Koopanuars: n rpadmkn.

Hiobpaxkars Ha KOOPAMHATHOH NpAMOH TOYKH, COOTBETCTBYVIOUIHE 3QJAHHBIM
KOOPAMHATAM, JIVUH, OTPE3KH, WHTCPBAIL, 3AlHCHLIBATE YHCIOBLIC POMCKYTKH
Ha anredpanyeckoM A3bIKe.

Ormeuars B KOOPAHHATHOR MJIOCKOCTH TOUKH 110 38AaHHBIM KOOP/AHHATAM.

MYHKIMH,

Crponts rpapmkn anHeHHBIX QyHKUMI.

OnuesBaTh ¢ NOMOUILIO (PYHKUMA HIBECTHLIC 3ABHCHMOCTH MEALY BEIMUHHAMM:
CKOPOCTb, BPEMSA, PacCTOSHME, 1IEHA, KOIHHECTBO, CTOMMOCTh, MPON3BOANTEILHOCTD,
Bpems, 00béM paboThl.

HaxoanTs 3Ha4eHne GYHKUMKM 110 SHAYCHHIO €€ apryMeHTa.

[Monumare rpadmuveckuii cnocod npeacTaBiIcHHs W aHanu3a WHAOOPMALHH,
HIBACKATH M HHTEPNPETHPOBATL HHPOPMALMIO K3 IPAPUKOB PEabHBIX MPOIECCOB H
3ABUCHMOCTCH.

Hcnons3osars ceoiicTBa PyHKUMI 118 aHATH3A rPaHKOB PeATbHBIX 3aBHCHMOCTEH
(HY/IH DYHKUMH, NPOMEKYTKH 3HAKONOCTORHCTBA (DYHKIMHK, NPOMEKYTKH BOZPACTAHNA
1 yObiBanus (pyrKuy, HanGOAbLILEE H HANMEHBLICE 3HAYCHUA (DYHKILLHM ).

Hcnone3osare rpadMKH  NA  MCCICAOBAHHA TPOLECCOB W 3aBHCHMOCTEI,
NPH PELICHNA 3224 W3 APYTHX YHEOHBIX MPEJAMETOB H PEATLHON KH3HH.

K konuy o0y4enns B 8 kiacce 00yHaOMMIHC MOAYMUT CASAYIOUIHE NPEAMETHBIE
pesyaLTars:

HYncaa u seianciaenust

MppannoranbHbie unena

[Monumare ¥ HCNOAL3OBATL  NPCACTABICHHS O  PACIIMPCHHH  YHCIOBBIX
MHOJKECTB.

CeoloaHO onepupoBaTh NOHATHAMM: KBAAPaTHLIH KOpeHb, apuMeTHUECKHIl
KBAJAPATHBIH  KOPCHL, HPPAUMOHAILHOS YHCIO, HAXOAMTHL, OUCHMBATL KBAJAPATHLIC
KOPHH, HCNOAL3YA NPH HEOOXOAMMOCTH KAJLKYJASATOP, BHINOAHATHL NPeodpazoBaHHS
BBIPAKCHUIN, COACPKANMX KBAIPATHLIC KOPHH, HCIIOJIB3YS CBOHCTBA KOPHEH.

Hcnons30Bars HAYANbHBIC NPEACTABACHHA O MHOKECTBE ACHCTBHTEILHBLIX HNCE
JUIA CPABHEHMA, OKPYIJICHHMA H BbIMHCACHWIH, W300pakaTh ACHCTBHTEIBHBIE HHCIA
TOUKAMM HA KOOPAMHATHON MPAMON.

Hcenonb3osars 3anucn GOALIIMX M MATBIX YHCE ¢ NOMOIILIO ACCATHYHBIX Jpodeit
u crenexeii uncna 10, 3anicHBarh H OKPYITIATE YHCIOBLIE 3HAYCHUA PEATBHBIX BETHYHH
¢ HCMOJTL30BAHHEM PA3HBIX CHCTEM H3MEPEHHI.

HeanmocTts.
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Cpo0oAHO ONEPHPOBATL NOHATHEM OCTATKA 1O MOAVIIO, NPHMCHATL CBOICTBA
CPABHEHHIA 10 MOJAY/IIO, HAXOAMTH OCTATKH CYMMbI W NPOM3IBEACHHA N0 JAAHHOMY
MOJIYJTIO.

Adredpanieckne BoIpamenust

JApoOHO-PalHOHAIBHBIC BHIPHKCHUS,

HaxoanTh  JIONYCTHMBIC  3HAYCHHA NCPEMEHHBIX B APOOHO-PALHOHANBHBIX
BBIPAAKCHHAX.

ITpuMensTs OCHOBHOE CBOHCTBO palMoOHaNLHOH Apodu.

Buimonuars npuseacune anredpanyeckux apobeii Kk ofmemy sHaMeHaremno,
CIOMEHNE, YMHOIKEHHE, AesIeHHE anredpanyeckux apodeii.

BuInouHATL TOKACCTBEHHBIC MPEOOPA3OBAHNA PALMOHANLHBIX BbIPAKCHHI.

[MpuvensaTs npeoOpasoBanns  BHIPAKEHWI 18 PEICHHA PaTHYHBIX  3a1a4
W3 MATEMATHKH, CMEIKHBIX MPEAMETOB, H3 PEATbHON NMPAKTHKH,

Crenenn.

[TpUMEHATH NOHATHE CTENEHM € LEJILIM NOKA3ATENEM, BLINOAHATE NPeodpazoBaHns
BBIPAKEHHH, COCPKAUINX CTEMNEHN ¢ LEIbIM MOKA3aATEIEM,

HppaimoHanbHbie BHIPAKECHHA.

Haxoauts A0MYCTHMBIC 3HAYECHHA NEPEMEHHBIX B BBIPAKEHHAX, COASPAALIMX
apupMETHUECKHE KBAIPATHLIC KOPHH.

Brinonuars npeodpa3oBaHud HPPalHOHAILHLIX BbIPAXKEHHH, HCMOIL3YA CBOICTBA
KOpHE#.

Vpasueunus # HepaseHcrsa

Pemare KBaAparHele YPaBHEHHS.

Pewars ApoOHO-PALHOHAILHBIC YPABHEHHSA.

Peware HHEHHBIC YPABHEHHA C napaMeTpaMH, HECHOKHBIE CHCTEMbI JIMHEHHBIX
YPaBHEHMI ¢ napamMeTpaMu,

[TpoBOANTE HCCAENOBAHMA YPABHEHWII M CHCTEM YpaBHEHHH, B TOM 4HCAE
C NMPUMEHEHHEM rpadmyecKknX NpeacTaBiIeHuil (YCTaHARIMBATL, UMEET JIH YPABHEHHE
WIH CHCTEMA YPABHEHHIA PELICHUA, CCITH MMEET, TO CKOJILKO, M npouce).

[lepexoanTs o1 CIOBECHOH (POPMYJIMPOBKH 3a1aun K e¢ anredpanueckoil Mmoaeu
C MOMOUIBK) COCTABJICHHA YPABHCHHA MM CHCTEMBI YPaBHEHWI, HHTEPNPETHPOBATH
B COOTBETCTBHH € KOHTCKCTOM 3a/1a4H NOJIYYCHHBIH pe3ybTar.

[TpumensaTs CROACTBA YMCAOBBIX HCPABCHCTB JUIA CPABHCHMA, OLCHKH, PCILATh
JIMHEIHBIC HEPABEHCTBA C OMHON MEPEMEHHON M MX CHCTEMBI, JaBarh rpadmueckyio
WUTOCTPALHIO MHOKCCTBA PCIICHUH HCPABCHCTBA, CHCTEM Bl HCPABCHCTE.

Dynkuun

[Mouumare ¥ uCNONB30BaTL (PYHKUMOHANBHLIC TNOHATHA W A3BIK  (TCPMMHBI,
CHMBOJIHYECKHE O003HAYCHUS ), ONPSACATL 3HAYCHHE (VHKUMM N0 3HAYCHHIO
aprymMeHTa, onpeaensTs croiicrsa Gynxumn no e€ rpapuxy.

Crpouts rpadmxy pynxumii y = 2%,y = 23,y = Jx,y = £y = |x| onuchsars
ceoicTea uncaosoil pyukunm no e€ rpaduxy. )
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K konuy obyuenus B 9 kaacce 00yqaiommics noayunT CACAYIOINE NPCAMETHLIC
pe3yALTATHI:

Yucaa u BoIMHCICHUS

Ceofoano onepupoBarth MNOHATHAMM:.  KOPEHb M-l CTENCHM,  CTENEHb
C PpanMOHANBHBLIM  MOKA3aTeIeM, HAXOAMTL KOPEHb n-ii  CTENEHH, CTENeHb
C  PAMOHANLHBIM [OKA3ATENEM, HCNOAB3VA NP HEOOXOAMMOCTH  KaILKYIATOP,
NMPUMECHATE CBOHCTBA KOPHS 11-H CTENCHN, CTCNCHH € PAHOHAILHBIM TTOKA3ATEIICM,

Mcnonbs208aTe NOHATHE MHOMKECTBA ACHCTBHTEIBHBIX YHCEN NPH PELICHUH 3a/a4,
NPOBEACHHH PACCYAJICHHIT W 10KA3ATE/ILCTB,

CpasumBars W yOOPAJAOUMBATL  JICHCTBHTCABHBIC — “WHCJA,  OKPYIriasTh
ACHCTBHTENLHBIE YHCAA, BBITIOIHATH NPHKHAKY Pe3yibTara BbIYMHCACHHI. OLEHKY
YHCJIOBBIX BBIPAKCHWH.

Aaredpanyeckne BuIpakenns

Cao00AHO ONEPHPOBATL TMOHATHEM KBAJPATHOIO TPEXWICHA, HAXOJAHTH KOPHM
KBAJAPATHOIO TPEXHJICHA,

PackaansiBars KBAIPATHbIR TPEXHUIICH HA JIMHEHHLIC MHOKNTEIH,

VpaBHeHHS ¥ HEPABCHCTBA

Pewars JIMHEHHBIC W KBAAPATHLIC YPABHCHUA, YPABHCHHUA, CBOASILMECH K HHUM,
ApOOHO-PALHOHAIILHBIC VPARHEHHS.

Pemars HECNOKHBIE KBAJIPATHBIC YPABHEHHA C NAPAMETPOM.

Pemars JIMHCHHBIC HCPABCHCTBA, KBAJPATHLIC HEPABCHCTBA, HCNQIL30BATE METO/L
MHTEPBAIOB, H300pakarh PEIICHHE HEPABCHCTB HA YHCIAOBOH NpAMOIl, 3anuchbiBaTh
PELICHHE € NOMOLIBIO CHMBOJIOB,

Pewars CHCTEMBI JIBYX JIMHCHHBIX YPABHCHHH C ABYMA NEPEMEHHBIMH H CHCTEMBI
ABYX YPaBHEHH, B KOTOPBIX OZIHO YPABHEHHE HE ABACTCA JIHHEHHBIM.

Pemars HECAOKRHBIC CHCTEMBI HEJIMHEITHBIX YPABHCHUI C NAPaMETPOM,

[TpHMEHATL METOJbI PABHOCH/IBLHBLIX NPeoOpazoBaHHii, 3aMEHbI NEPEMEHHOI,
rpadHueckoro METoAa NpH pelieHnH vpasHenuii 3-i u 4-if creneneii.

Peiars CHCTEMBI JIMHCHHBIX HEPABCHCTB, CHCTEMBI HCPABCHCTB, BRIKOYAIOLIMC
KBAJIPATHOE HEPABEHCTBO, W300paKATh PEUICHHE CHCTEMbl HEPABEHCTB HA “HCIOBOH
NPAMOR, 32NHCHIBATL PEIICHHE C MOMOLILI CHMBOJIOB,

Pewiars ypaBHEHHA, HCPABCHCTBA M UX CHCTEMBI, B TOM YMHC/IC C ONPaHHYCHUAMM,
HANMPUMED, B LEILIX YHCIAX.

[TPOBO/MTE MCCACIOBAHMA  YPABHEHUIT M CHCTCM  YPABHCHMIL, B TOM 4HCIC
C npUMEHEHNEM rpadHYECKHX NPeACTABACHHA (YCTAHABIMBATL, UMEET JIH YPaBHECHHE
WJIH CHCTEMA VPABHEHHIT PELICHHA, €C/IH HMMEET, TO CKOJIBKO, H MPoYee).

Pemars TEKCTOBLIE 3a1a4H anredpaniecknm crnocobOM ¢ MOMOUIBIO COCTARICHHA
VPaBHEHHI, HEPABEHCTB, HX CHCTEM.

Hcnons3osars YPABHEHMA, HEPABEHCTBA M HX CHCTEMBl JUIS  COCTABICHHA
MATCMATHYCCKON  MOJIC/AH  PCANbHOH  CHTYALUMK  WIAH  NPHKJAIHOW  3a1aum,
MHTEPIPETHPOBATL NOJAYYEHHBIE PE3YALTATH B 3AJaHHOM KOHTEKCTE.

J
(V]
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Uncaossie nocae10BATEILHOCTH W NPOrpeccun

CroGO/HO ONEPHPOBATL MOHATHAMM: 3aBHCHMOCTS, (yukuma, rpadus GyHkumn,
npaMas NponopUHOHANLHOCT, JAWHEHHAs (YHKUHA, 00paTHas MPONOPUHOHAILHOCTD,
napabona, runepbona, KYCOYHO-3a1aHHas (PYHKIHA,

Hceaenosars pynkumio no e€ rpadmky, yeramapamsath CBOHCTBA (VHKUMIL:
obnacTb  ONPEAC/ICHNS, MHOKECTBO 3HAUCHMH, HYIH  (QYHKUMH, NPOMEKYTKH
FHAKOMOCTOAHCTBA, MPOMEKYTKH BO3pacTaHus H yObIBaHHA, YETHOCTD M HEHETHOCTD,
HaNOO/BLINCE H HAMMCHBINCE 3HAUCHHUSA, ACHMITTOTHI,

Pacnosznasars Ksaaparmunyio QyHKUMO 10 QOpMYIE, NPHBOAHTL NPUMEPSI
KBAAPATHUHEIX (PYHKUHI 13 peanbHOR HHU3HH, PU3HKH, reOMETPHH.

Onpeaeasts nonoxkenne rpaguka KBaaparnyHol (PYHKUHH B 3aBHCHMOCTH OT €€
KO PHIHEHTOB,

Crponts rpaduk kpaaparnanoil VHKIUMK, ONUCHIBATL CBOKCTBA KBAAPATHYHOIN
(hyukusn no eé rpaduky.

Henons3osars CBOHCTBA KBAIPATHYHONR QYHKIMH [UIA PEIICHUA 3a/1a4.

Ha npumepe ksaaparuuHoil Gyukumnn crponts rpadmx Gyukunn v —aflke + b) + ¢
¢ nomMolieo npeodpazosanuii rpadgmka dyukumm y- f(x).

HamocTpupoBars ¢ NOMOMILIO paduka peasbHyIo 3aBHCHMOCTL WM NPOLECC
10 MX XAPAKTCPUCTHRAM,

ApnpmMeTHUHECKas H reoMeTPHYECKas NPorpeccun

CBo0oaHO OnepHpoBaTh NOHATHAMME TIOCJICA0BATEALHOCTL, apuMeTHHecKas M
FCOMETPHYCCKAR NPOrPECCHM,

3anaBarh MOCASAOBATEILHOCTH PA3HBIMK CNOCOOAMH: ONMHCATEIbHBIM, TAOIHYHBIM,
¢ MOMOLIBIO POPMVIILI 1-TO WICHA, PEKYPPEHTHBIM.

BEINOAHATE BEIMHCICHHSA ¢ HCMOAB30BAHNEM (DOPMYIL 11-I'0 WiICHA apu(IMETHUECKOTH
H FCOMCTPHYCCKON NMPOrpecCHii, CYMMBI NICPBLIX /7 WICHOB,

H3o0pakate “WiEHB  MOCASAOBATENBHOCTH  TOYKAMH  HA  KOOPAWHATHOI
NAOCKOCTH.

Pemare 3ajaun, CBA3AHHLIC € YHCIOBBIMH  MOCHCAOBATE/ILHOCTAMK, B TOM
qHCIe 3a4a4YM M3 PeaTbHON KH3HH (C MCNOAL30BAHMEM KAILKYAATOPA, UM(POBLIX
TEXHOMOIMiT).

Pacnosnasars M NPUBOAMTE  NPUMCPHI  KOHEHHBIX M OCCKOHCUHBIX
NOCAEA0BATENLHOCTEI, OIPAHHYEHHBIX NOCASAOBATENLHOCTEN, MOHOTOHHO
BO3pacTarommX ( YObIBAIOIIMX ) MOCIC0BATELHOCTEH.

MMETh NPEACTABICHHE O CXOAMMOCTH MOCACAOBATEALHOCTH, YMETH HAXOANTSL
cyMMY OECKOHEHHO YOBIBAIOIICH MrEOMETPHYECKOH Nporpeccn.

[TpUMEHATL METOA MATEMATHYECKOI HHAVKLIMK MPH PEIICHNN 3a1a4.
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7 KJIIACC
Hassauue pasjiena Kosnnuecrso OCHOBHBIC BHJILE JICATCIBHOCTH
OcHoBHOE conepKanne
(Tembl) Kypca 4acoB 00yHaKIIHXCH
Yucna n BLIYMCIICHHSA: 11 PanmonaibHee Yuena. Cucremarnsnposars 1 o0oramars snanns
palHOHA/ILHBIC YHCA Cpasuenne, ynopaaounBanne 00 OOBIKHOBEHHBIX M ICCATHYHBIX APOOAX.
(noBTOpEHNE) n apudmernueckue aeHcTEnA CpaBHuBaTL ¥ YNOPAJ0YHBATEL APO0H,

C PAUHMOHANLHBIMH YHCIIAMM,
Yucnosas npaMas, MOAYIbL YHCAA.
[ IpoueHTEl, 3anuce NPOIEHTOR

B BIJIC 1po0K U 1podu B BHIC
MpoUeHTOB. TpH OCHOBHBIE 3a1a4H
Ha NPOICHTHI,

PeleHne TeKCTOBLIX 3a1a4
apuhpMETHIECKHM CIOCODOM.
Pewenue 3anay u3 peaibHoii
MPAKTHKH HA YacTH, APoOH,
MPOUEHTHI, IPHMEHEHHE
OTHOIICHHI W NPONOPHM

NpH peieHny 3ana4. Peaabubie
3aBHCHMOCTH, PELICHHE 32124

Ha JBHAKCHHE, padoTy, NOKYIIKK,
HAIOrH

npeodpasosbiBas npu HEoOXOAMMOCTH
ACCATHYHBIE APOOH B OOLIKHOBEHHbIC,
OOBIKHOBEHHBIE B JICCATHYHBIE,

B 4ACTHOCTH, B DCCKOHCHHYIO JICCATHUHYIO
ApoOk.

[Tpumensts pasnooOpasHbie Cnocodnl 1
MPUEMBI BEIMHCIICHHA 3HAYCHIIT APOOHLIX
BEIPAKEHHIL, CconepalmX 00bIKHOBEHHbIC
H ACCATHYHBIC JIPOOH: 3aMCHATD

NP HEOOXOAMMOCTH ASCATHYHYIO Apolb
OOBIKHOBEHHOMN M OOBIKHOBEHHYIO
JACCATHHHOM, MPHBOAHTD BbIPAKEHHUE

K opme, HanGonee yao0HOI

JUiA BRIMHCIHEHH, npeodpaszosbiBaTh
APOOHBIC BHIPAKCHHA HA YMHOKCHHE 1
JACNEHNE JECATHUHBIX Apo0ei

K JICHCTBUAM C LCILIMH YHCAAMM,
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Petars 3a1a4m Ha YacTh, NPOUCHTH,
MPONOPUMH, HA HAXOKACHHE ApodH
(NMPOUEHTA) OT BEANYHHBLE H BEJIHYHHBI
1o eé apodn (npoueHTy), aApotu
(MpoueHTa), KOTOPbI COCTABIAET O/IHA
BEMUMHA OT Apyrof. TlpusoauTs,
pasduparb, OLUECHHBATL PATHYHBIE
PEUICHHA, 3aITHCH PEIICHUI TEKCTOBBIX
3ajza4.

Hcnonb3oBars TabiHIbL, CXEMBL, HYEPTEKH,
JAPYIUE CPEACTBA NPEACTARICHUA JTAHHBIX
MPH PEIICHHH 3a1a4H.

Pacno3napate n 0OBACHATH, ONMHpasCh
Ha ONPEAL/ICHHA, TPAMO
MPONOPUHOHAIBHBIE H OOpPATHO
MPONOPUHOHANBHBIC 3ABHCHMOCTH MEKAY
BC/IMYHHAMM, NPHBOIMTL NIPUMEPBI ITHX
3ABHCHMOCTEH H3 PeanbHOr0 Mupa,

M3 APYIHX YHEOHBIX NIPEAMETOB,

Pewrath npakTHKO-0PHEHTHPOBAHHbIC
3a71a4M, Ha NPAMEHEHHE apoleit,
MPOLEHTORB, NPAMOIT 1 0OparHoi
NPONOPUHOHATBHOCTEH, MPONOPUHH

(DYHKUHH. KOOPAWHATHI H
rpapurn. OyHKuHK

17

KoopauHaTa T04KH Ha NpAMOi.
UHCIOBBIE MPOMEKYTKH.

Hao0pakars Ha KOOPAMHATHOMN NPAMOI
TOYKH, COOTBETCTBYHOUIHE 3A/1aHHbIM
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Paccrosnmne My AByMs TOUKaMH
KOOPAMHATHOH MPAMOIL.
[pamoyrosabHas cucrema
Koopanuar. AGcumcca u opamHara
TOYKH HAa KOOPAHHATHON
miockocTi. [lpumepst rpapukos,
3a1aHHBIX (POPM YJIaMH.

Yrenne rpadmkoB peasibHbIX
3ABHCUMOCTEH.

(DYHKUHOHATBHBIE 3ABHCHMOCTH
Meay Beanunnamu. Tlonsrue
pynkun. OyHKuns Kak
MaTEMaTHYeCKas Moaeb
peankHoro npouecca. Obnacrs
onpeaeneHus u 061acTb 3HAYCHHI
(pyaxuwan. CnocoOsl 3a1aHns

(pyukuwmn, I'padpux Gynkimn

KOOPJIMHATAM, JIYUH, OTPEIKH, HHTCPBAILI,
JANMUCHIBATL HX HA ANTeDPaHYecKOM

A3BIKC.

Ormeyats B KOOPAHHATHOMN M10CKOCTH
TOYKH M0 3aJaHHBIM KOOPAHHATAM, CTPOHTH
rpadMKn HECTOAHBIX 3aBUCHMOCTEI,
3a7aHHBIX QOPMYIIAMH, B TOM HHCIE

¢ noMouLLI0 uHprporsix nadoparopuit,
[TpUMEHATL, H3YyHaTh NPEHMYLICCTRA,
HHTEPHpeTHpoBaTh rpadmueckuii cnocod
NPEACTABICHHA W AHAIH3A Pa3HOOOpasHOl
IKHIHCHHON HHpOpMALHK,

OcsauBath NOHATHE PYHKLIHKA, OBIA/ICBATE
(hYHKUHOHATLHON TEPMHUHOIOTHEI.
Haxoants oGnacts onpeaeneHns n 0bnacts
IHaueHHIT PyHKim,

Hcnons3osars pasimunbIe Cnocodbl 3a1anns
(PyHKLH.

Hcnons3osars ceoiicrsa pyuxumi

JUIA aHann3a rpapukos peanbHbIX
3aBucHMocTell (Hy I QyHKun,
NPOMEKYTKH 3HAKONOCTORHCTBA (DYHKIMM,
MPOMEKYTKH BO3pacTanus U yObIBaHHA
(pyHKUNH, HaHOONBINEE N HAWMEHBILIEE
3HAUCHHA PYHKUNH)

26
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Anrebpanueckue 7 BLIPpaKCHHE € NEPEMCHHBIMM. Ornaners anredpanyeckoi
BLIPDDKCHHUA. BHIPAKCHHUA 3HAYCHNE BLIPAKEHHA TEPMHHOIOTHEN H CHMBOJINKOIH,
C NEPEMCHHBIMM ¢ nepemennbimu. Tpeacrasnenue MPHMEHATE ¢¢ B MPOLECCE OCBOCHMS
3ABHCHMOCTH MEACTY BETHYHHAMM yyeQHOro Marepuaia.
B BujIe opmyan. Berancaenns HaxoanTs 3Ha%eHNus BuIpOKEHNH
1o popmynam C NEPEMCHHBIMH 1TPH 381aHHBIX 3HAUCHHAX
MEPEMEHHBIX, BBITIOJIHATH BEIMHCICHHUA
Mo (hopMyJiam, A0NYCTHMBIC 3HAYCHUA
MEPEMEHHBIX
YpaBHEHHA U CHCTEMBI 10 YpaBHeHHE ¢ OHOI NEPEMEHHOI. Pewars JinHeliHOe ypaBHEHHE € OJIHOM

VPABHCHMI JIMHEHHBIC
YpaBHCHH

Kopenb ypasuenus. Csoiicrsa
VPABHCHMIT C OJIHON NEPEMEHHOI,
PaBHOCHILHOCTDL YPaBHEHMIL.
YPaBHCHHC KaK MATCMaTHYeCKas
MOJIE/Ib PEANBHON CHTVALIMH.
Jluneitnoe ypasHenne ¢ 0AHOM
nepeMentoii. Yncao kopheit
AUHEHHOrO ypasHeHua. Pelenne
TCKCTOBBIX 34124 C NOMOLILIO
JUHCHHBIX ypaBHeHwil. JInneiinoe
YPaBHEHHE, COACPIKALLICE 3HAK
MOy

NEPEMEHHOMN, NPUMECHAR NpaBuIa
MEPExXoaa 0T HCXOAHONO YPaBHCHHA

K PABHOCHIILHOMY eMy Dosiee npocToro
Buaa. [Tposepsars, sBaseTCs Jin
KOHKPETHOE YHCI0 KOPHEM

VPaBHCHHA.

OnpeaeasTs Yuea0 KopHei IMHERHoro
VPaBHEHHA.

Pemars inneinoe ypasuenne,
CONCP/KANLCE 3HAK MOJYJISA,
Cocrasnars H peniaTh ypaBHeHHe

M0 VCIOBHIO 31841, HHTCPIPETHPORATS
B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H
NOJYYEHHBIA pe3yasTar
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Yuceha u BLIYHCICHHSA,
CTENEHB ¢ HATYPATLHBIM
NoKasare,Iem

Crenenn ¢ HATYPAILHBIM
noKasarenem u €€ CBoicTsa.
3anucsL YHCaa B ACCATHYHOMN
MO3HIMOHHON CHCTEME CHHCIICHNS

[TpUBOAMTEL YHCAOBLIC H OYKBEHHBIC
MPUMEPBI CTENEHH ¢ HATYPAITBHBIM
NOKA3ATCACM, OOBACHAR 3HAYCHHSA
OCHOBaHMA CTENEHH W NnoKazarens
CTEMNEHN, HAXOAHUTE 3HAYEHHS CTeneHeil
Buaa a” (a — nodoe palHOHAIBHOE
4HCII0, /1 — HATYPAILHOE YHCIO0).
[ToHuMaTe cMbICA 3aHCH DOIBIIHX MHCEN
C MOMOUIBIO ACCATHYHBIX ApoOeit n
crenexeif yncna 10, npuMeHaTs ux

B PEaibHBIX CHTYALHAX

Anrebpanucckme
BBIPAKEHHA. MHOIOWICHBI

Onnowrenst. OaHowieH
cranaapraoro suaa Crenens
OAHOWICHA, MHOPOUICHbI,
MHOro%IeH CTAHAaPTHOIO BH/IA.
Crenens MHorowieHa. Cnoxkenue,
BLIMHTAHHE, YMHOKCHHE U ACACHNE
muorowieHos, [Ipeobpazosanne
LEA0r0 BHIPAKCHUS B MHONOWICH.
KopHH MHOrowieHa.

Toxnecrso. ToxkaecTeeHHbIE
npeolpazoBaHus anredpaniecKux
BhipakeHuii. JlokasareascTso
TOKACSCTB

Osnaners anreGpanyeckoil
TCPMHHOIONHEH H CHMBOJIHKOM,
MPHMCHATH CC B IPOLECCE OCBOCHHA
yyeOHOro Marepuana.

[TpuBOANTL OAHOYNCH H MHOTOYJICH
K CTAHJIAPTHOMY BHJLY.

Onpenensars CTEneHy 0JHOWICHA 1
MHOIOWICHA.

BuINOIHATL YMHOKCHHE OHOYICHA
Ha MHOTO'JICH.

BuinoanaTs CI0KEHNE, BHIMHTAHNE,
VMHOKCHHE M JICJICHHE MHOIOWICHOB.
HaxoanTs KOpHH MHOMOWICHA.
DOopMyINpPOBATHL ONPEACICHHE
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TOKACCTBCHHO PABHBLIX BBIPDKCHNI,
Henons3osars npasuaa

JUISL IOKA3ATE/ILCTBA TOMKICCTB,
BuInoaHATh TOKACCTBEHHBIC
npeodpazoBaHus LEAOr0 BIPaKEHHA

B MHOMOWICH NPUBEACHHUEM NOA00HBIX
cJlaraeMbiX, PacKpeITHEM CKOOOK.
OCYIECTRIATE PA3NOKECHHE MHOTOWICHOB
Ha MHOZKHTEIN ITYTEM BBIHECCHNSA

3a CKOOKM 0011Ero MHOMKHTENA, METOOM
FPYINHPOBKH.

[MpumensTs npeobpasoBanne
MHOTO'WICHOB [UIA PELICHHA PazIHYHbIX
3a1a4 U3 MaTeMaTHKH, CMEIKHBIX
MPEAMETOB, W3 PealbHOH NPAKTHKA.
3HAKOMHTLCA ¢ HCTOPHEH pazBHTHA
MaTCMaTHKN

Anrebpanueckue

BhIpAKCHHA: POPM Y.l
COKPaLICHHOTO YMHOMKCHHA

14

DopMYJIBI COKPALLEHHOTO
VMHOKCHHA. KBAIPAT CYMMBI K
KBAJIPAT PasHOCTH ABYX
BBIPJKCHHI, KBAJAPAT CYMMb
HECKOJILKHX BbIpaKCHHii, KyO
CYMMBI H KVO pazHOCTH ABYX
BLIPEOKCHHI, Pa3HOCTL KBAAPaTOB
JIBYX BbIP@KCHHH, NPON3BEACHHE

Oenaners anredpanyieckoi
TCPMHHOIOIHEH U CHMBOJINKOI,
MPUMCHATH €€ B IMPOLICCCe OCBOCHHS
yueOHOro Marepuaia.

BuInoanaTs TOKACCTBCHHBIC
nMpeodpazoBaHns LEA0r0 BhIPAKEHHA
B MHOMOWIEH MPHBEACHHEM NOJ0OHBIX
cllaraeMblX, PacKpeITHEM CKOOOK,

29
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Pa3HOCTH M CYMMBI JIBYX
BLIDWKEHH, CYMMa M pa3HOCThb
KyOOB ABVYX BBIPAKCHMIA.
Pasnokenne MHOrowieHa

HA MHOKHTENH. BeiHecenne
00IETr0 MHOKHTENN 32 CKOOKH.
Meroa rpynnHpoBKH

¢ Henoas3osannem Qopmyi
COKPAIEHHOTO YMHOMKEHHA.
OCYHMICCTRAATH PANOKCHHE MHOIOUICHOB
HA MHOMHTEIN MYTEM BLIHECCHHA

3a CKOOKM 001Iero MHOKHTENA, METOI0M
FPYIIHPOBKKN, NPUMEHEHNS (POPM YIib!
COKPAIICHHOIO YMHOKEHHA.

[TpumensTs npeobpasoBanne
MHOFOYWICHOB JUIA PELICHHA PARTHYHLIX
3a/1a4 H3 MaTEMaTHKH, CMEKHBIX
MPEAMETOB, H3 PEANbHON NPAKTHKN,
3HAKOMHTBCH ¢ HCTOPHEH pasBuTHs
MaTEMaTHKH

Yucaa v BLIYHC/ICHHUA!
JCAUMOCTD

10

JleanmMocTs ueasix ynces.
Caoiictea aeammocTn. [Ipocthie

H COCTaBHBIE nCsIa. YETHBIE

M HeuérHbie ynena. [pusnaku
aenmamocTn Ha 2.4, 8,5.3.6, 9, 10,
11, TIpn3HaKkn JACMMOCTH CYMMBI H
MPOH3BEACHNSA LEIBIX HHCEN

npH pewennn 3anad. HanbGonbmmii
OOMIMIT ACANTENL H HAMMCHBILCE
o0uiee KpaTHOE ABYX YHCE.
B3anMHO npocTeie YHCA.
Asropurm Eskimaa. Jlenenne

[TpumensTs CBOHCTRA ACHMOCTH.
[pUBOANTL MPUMEPBI B PACTIO3HABATH
MPOCTBIE W COCTABHLIC YHCA, YETHBIE H
HEYETHLIC UNCIA.

JloKasbuiBaTe W NPHMEHATE NPH3HAKH
aeammocm Ha 2,4, 8,5, 3,6,9, 10, 11,
MPHIHAKN JCTHMOCTH CYMMBI 1
MPOH3BEACHAA LETBIX HHCEL
Haxoants Hanboasmit o0mii aeamrenn
H HauMenbiee oflee KpaTHoe AByX
qHCe.

Pewmars npaKTHKO-0PHEHTHPOBAHHBIC
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¢ ocrarkoM. CpasHeHns ueasx Janaun, Henoib3ya HandoabImHit o0umii
YHCE NO MOAYIIO HATYPATLHOIO NEINTEITh, HAUMEHBILEE 00IIee KpaTHOe
uncia JABYX 4YHCE,

Pacrniozuasate B3aMMHO NMPOCTLIC YHCIA.
[TpumensaTs anroput™ Epkimaa.

DOPM YAHPOBATH ONPEACICHHS ACTHMOCTH
HALLEJIO, YHCEN, CPABHUMBIX 110 JAHHOMY
MOAYITIO,

BuINoauaTh AeieHHE ¢ OCTATKOM

DyHKUMN: THHeHHaS 16 Jlnneiinas gyuxuna, e€ cpoiicTea. Pacnozuasath JIMHEHHYIO GYHKUMIO

(hyHKkums I'pauk uHEHROH (PYHKUMHK. v = kx + b, onuceiBarh ¢& CBOMCTRA
IMpadmk pynxumm y = | x|, B 3ABUCHMOCTH OT 3HAYCHMI
Kycouno-3anannsie Gpynxkumu ko uunentos k u b,

Crpounrs rpapukn anueinoi Gyuximm,
(GyHKIHH ¥ = | X |, KYCOUHO-3anaHHOH
(pyHKLIHR.

Hcnons3osars nudposbie pecypen

205 nocTpoeHns rpaukos GyHKumi u
M3YUCHHA X CBONCTB.

[TpuBoanTsL NpUMEpL! JIHHCHHBIX
3ABHCHMOCTEIH B pealbHbIX MpoLeccax u

ABJICHHAX
YPaBHEHHS U CHCTEMbI 14 VpasHeHHE € IBYMA CTponTs B KOOPAHHATHO# MI0CKOCTH
YPABHEHHI: CHCTEMBI nepeMeHHbIMA. ["padmk auneiiHoro | rpadmk IHHEHHOIO ypapHEHHA C ABYMA

JIMHENHBIX YpaBHEHMI YPABHEHHA C JABYMSA NEPEMCHHBIMH. | TNCPEMEHHBIMU, NMOJIL3YACH rpaduKom,

3l
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9 xaacont (VeayOnesuui yposenn)

CHeremel IMHCHHBIX YPABHCHHT
C JIBYMS MEPEMECHHBIMM.
I"papmyecrmii METOA PeICHUS
CHCTEMBI JIMHEHHBIX YPABHCHHH
C JByMA nepeMeHHbivi. Petenne
CHCTEM JIMHCHHBIX YpaBHEHHI

C JIBYMS NEPEMEHHBIMH METOIOM
MOJACTAHOBKH W METOI0M
cnomennd. Cucrema asyx
JIMHEHHBIX YPaBHEHHH C aBYMA
NEPEMEHHBIMH KaK MO/IE/b

PeaVILHON CHTYAIIHK

MPHBOANTE MPHMEPLI PCLICHHSA
YPABHEHHA.

HaxoanTs peiueHne CHCTemsl IByx
JAHHEHHBIX YPABHEHWH C ABYMSA
NePeMEHHbIMH.

Cocragasts ¥ peliars CHCTEMY JIBYX
NUHEHHBIX VPABHEHHH 110 YCIOBHIO
3a/a4M, HHTEPNPETHPOBATHL

B COOTBECTCTBHH C KOHTCKCTOM 3a1a4u
MOJIYMEHHBIA pe3yasTar

[MTosropenne, obobenne.
cucTeMaru3anus IHaHui

[loBTOpeHHEe OCHOBHBIX NMOHATHIT
M MCTO/I0B Kypea 7 Knacca,
o0o00menne 3Hanuii

BuiOnpars, NpHMEHATH OLIEHHBATD
Crnoco0bl CPABHCHUA HHCEI, BRIYHCICHHH,
TOKACCTBEHHBIX NpeodpasoBaHmii
anrebpaniecknX BLIPAKEHHIT, peteHns
YPABHCHUIT # CHCTEM YPABHCHMIA, 3a1aHNA
(hyHKIM#, aHAH3a 1 NOCTPOEHHA HX
rpadmKos.

Henonsszosars Gynkunonansio-
rpadHyecKHe NpeCTarIeHHA

JUIS PELICHMS 3a/1a4.

OcynecTrAsTh CAMOKOHTPOITL
BBITIOTHAEMBIX ACHCTBHIT H CAMONPOBEPKY
Pe3VALTATA BBIMHCIICHHH,
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npeodpasosaHnit, NOCTPOCHMIE.
Pewars 3a1a4mn U3 peanbHOi JKHIHM,

NPUMEHATH MATEMATHYCCKHE SHAHNA

IS PEIICHIA 3a1a4 W3 APYTHX NPEIMETOB.
Pewats TeKCTOBBIE 31841, CPABHHBAT,
BRIONPATE CNOCOOLI PELICHNS 321240

OBHIEE KOJIMYECTBO
YACOB IO IPOI'PAMME

136
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Denepansuan padodas npoarpamsa | Maresarusa. 7-9 suacont (veayOmesuuil y posenn)
8 KJIACC
Hazsanue pasaena Konuvecrso OCHOBHBIE BH/IbI ICATEILHOCTH
OcHOBHOE CoaepKanne
(Tembl) Kypca YacoB 00yHAKOIHXCH
YpaBHEeHHS 0 HEPABEHCTBA: 20 Yncaopsie HEpaBeHCTRA. DopMyaHpOBaTE CBOHCTBA YHCIOBBIX

HEpaBeHCTRA

CroHCTBA YHCAOBLIX HEPABEHCTS,
JlokazaTeibeTBO HEPABEHCTB.
HepaseHeTBO ¢ nepeMeHHOI.
CTporue # HECTPOrue HEPABCHCTRA.
Cnoxenne u yYMHOKEHHE
YHCJIOBLIX HEPABCHCTB.
OuennBaHne 3HA4EHHA
BBIPAKEHHUA.

[TOHATHE O PCIICHNH HEPABCHCTBA
¢ 0aHOI nepeMeHHOoi. MHOKeCTBO
pelueHuii HepaseHCTBA.
PaBHOCHILHBIC HEPABCHCTRA,
HepaseHcTRO-CICACTBHE,
Yuenossie npomexyren, Jinneiinoe
HEPABCHCTRO € OAHOH NEPEMEHHON
H MHOKECTBO €10 perieHuii.
Pemenne aMHeHHBIX HEPABEHCTB

C O/IHOH nepeMeHHOM.

CHCTEMb! JIMHEHHBIX HEPABCHCTR

C OAHOM nepeMeHHoi. Pelenue
TEKCTOBBIX 3a/1a4 € NOMOILIbIO

HEPABCHCTE, HWUNOCTPHPOBATH X
Ha KOOPJAHHATHOH NpAMOil, 10Ka3bIBaTh
anredpanyeckH.

OueHnBars 3HAYCHUA BHIPOKCHNA,
HCIO/IB3YS HEPABCHCTBA.

[TpMEHATH CBONCTRA HEPABCHCTB B X0/1¢
pelIeHHA 3a1a4.

OnpejensaTs paBHOCH/IBHBIE HEPABEHCTBA.
[TpHBOANTL NPHUMEPB! PELICH KT
HEPaBEHCTB.

Pewmars JInHEiHbIC HEPABEHCTRA C OIHOH
NEPEMEHHON, CHCTEM b JIMHCHHBIX
HEPaBEHCTB, H300paKarh pelueHne

Ha YHCJIOBOH NPAMO, NOKa3LIBATHL
HEPaBCHCTRA,

Peluars TEKCTOBBIE 3a1a4H € MOMOUIBIO
JHHEHHBIX HEPABEHCTE C OJIHOM
NEPEMEHHOM.

HcesieioBars JIMHEITHOE HEPABEHCTBO

C OJIHOH NEPEMEHHOM

| € napaMeTpoM.
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7-9 xnacont (VeayOnenuui yposenn)

JIMHEHHBLIX HEPABEHCTB ¢ O/IHOM
NEPEMEHHOMN

JHAKOMHTLCH € HCTOPHETN pazBHTHA
anredpel

YUncaa n BuIYMCICHHA:
KBAJIPATHBIH KOPEHb

17

Ksaaparusie KOpHu.
Apudmernyeckuii KpaaparHbiii
KOpeHb 1 ero cpoiicTea. lonarue
HPPALHOHATBHOIO YHCA.
JleficTBis ¢ MppatHOHANBLHBIMHA
uncaamu. Ceoicrsa aeicranil

C HPPALIHOHATBHBIMH MHCIIAMH.
CpasHeHHE HPPALHOHAILHLIX
qnces, MHOKECTBO
ACHCTBHTEILHBIX YHCEI!.
[peacrasieHns O pactimpeHnsx
HHCJIOBBIX MHOMKECTB.
Jlonycrumbie 3Ha“eHHA
NEPEMEHHBIX B BHIPAKCHHAX,
coaepKalux apuMeTHiecKne
KBAJIPATHBIE KOPHH.
Toxaecrsennpie npeodpasoBanHns
BBIPAXKEHHI, COACPKAIINX
apHPMETHYCCKHE KBAPATHLIC
KOpHH

DOpMYINPOBATH ONPEACICHHE
KBaJIPaTHOrO KOPHA W3 4HCIIA,
apuPMETHUCCKOro KBAAPATHOIO KOPHA,
[TpHMEHATL ONEpaLrIo H3BICHEHHUA
KBQ/IPATHOrO KOPHA M3 YHCJIA, HCTOIb3YA
MPH HEODXOAMMOCTH KANBKYIATOP.
OuennBars KBAAPATHLIE KOPHH LETbIMH
HHCIAMH W JICCATHYHBIMK IPOOAMH,
Cpaeuusars 1 yNopaaoumBsath
PalHOHATLHBIE W HPPALMOHAJIBHBIC YHCAA,
3ANUCAHHBIC C TOMOUILIO KBAAPATHLIX
KOpHEil.

BuInonHaTs onepanmn ¢
HPPALHOHAILHBIMI YHCAAMH,

Mcenenorars ypaBHeHHE X2 = ¢, HAXOIHT
TOYHBIE W NPHOIHAKEHHBIC 3HAYCHHA
KopHeii npu a > 0.

Hccnenopars CROMCTBA KBAPATHBIX
KOPHEH, NPOBOAS YHCIOBBIC
IKCNICPUMEHTBI € HCMO/IL30BAHNEM
KaNbKVAATOPA (KOMNBIOTEPA ).

Jlokaseisars CBOHCTBA apHPMETHUICCKNX
KBAJIPATHLIX KOPHECH, PUMEHATH MX

35
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JUIA npeodpasoBaHus BbIPaKEHHI.
Boinosmats npeodpasoBanns BuIPaKeHni,

COACPAKALINX KBAAPATHBIC KOPHH.
Bripaxars nepemenHbie W3 GopmyiL.
BHYHCIATE 3HAYCHHA BLIPOKCHHT,
Coiep/KallIMX KBaAPATHbIC KOPHH,
HCIONL3YA NPH HEOOXO0JIMMOCTH
KaILKYJIATOP.

HMcnonb30oBars B XOA€ PEIIEHHS 3a1a4
WIEMEHTAPHBLIC NPEACTARICHNA,
CBA3AHHBIC C NMPHOIMKEHHBIMH
FHAUCHHAMM BEIMUMH,
3HAKOMHUTHCA ¢ HCTOPHEH pasBHTHA
MATEMaTHKH

YpaBHeHHA U HEPABCHCTBA:
KBAJPaTHbIE YPABHEHHA

17

Kpanparnoe ypasuenne. opmyia
KOpHEH KBaAPaTHOIO YPaBHEHHA.
KoimuecTso aeicTBHTENbHBIX
KOPHEH KBAJIPATHONO YPABHEHHA,
Teopema Buera.

YpasHeHus, CBOAMMBIC

K IMHCHHBIM VPABHCHHAM

WIN K KBAAPATHLIM YPABHCHHAM,
Kpanparsoe ypasuenne

¢ napamerpoM. Pewienne
KBAJIPATHBIX YPaBHEHWH

Pacnosuasarh ypaBHeHUS ¢ OIHOH
NEepPEMEHHOM, KBaJIpaTHLIE YPABHEHNS.
Onpeenstts paBHOCHILHBIC YPABHEHHS,
[TpsmenaTh CBOICTBA YPaBHEHHIT € OIHOM
MEpPEMEHHOMN.

3anucwBars Gopmyiy Kophei
KBAQ/IPATHOrO YPABHEHUSA, PelaTh
KBAJIPATHLIC YPABHCHHSA — NOIHLIC W
HEMOJTHBIE,

Onpeaensars KOMHYECTBO ASHCTBHTEILHBIX
KOPHEH KBAAPATHOIO YPABHCHHA,

36
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¢ napamerpamu, Pelienne
KBaJIPaTHLIX YPABHEHMIT,
COACPIKALMX 3HAK MOJLYIIA,
YpaBHeHHE KaK MareMarnyeckan
MOJIENb PeaIbHOH CHTYaLHH.
PelueHne TeKkCToBbIX 3a1ay

C MOMOILBK) KBAJIPATHBIX

YPABHCHHIA

Habmoaars  aHann3npoBaTh Cesi3b
MEATY KOpHAMH 1 KOddmumenTamu
KBAJIPATHOIrO YPABHCHHA,
(opmysmposars TeopeMmy Buera, a Taxke
00paTHYIO TEOPEMY, NMPHMEHATD TH
TEOPEMBI JUIS PELICHHA 3a/1a4.
[TpoBoauTs npocTEiiNE HCCEAOBAHNA
KBaJIPATHLIX YPABHEHWI.

Petars TEKCTOBLIC 3a1a4m.
3HAKOMHTLCA ¢ HCTOPHEH pazBHTHA
MATEMATHKH

Anrebpanueckue

BBIPOKEHUA: APOOHO-
PAUHOHANBHBIC BLIPOKCHMA

17

PauMoHanbHbIe BLIPA/KCHHA,
ToxnecTeennbie npeodpazopaHns
PALMOHATBHBIX BHIPAKCHHA.
AnreGpanyeckas apo0s.
JlonycTumbie 3Ha4YEeHHUA
NECPEMEHHBIX B JIPOOHO-
PaLHOHANBHBIX BHIPAKEHHAX.
OcHOBHOE CBOHCTBO
anrebpanueckoii apodu.
Crnoxenne, BeIMHTAHHE,
YMHOMKEHHE W JICIICHHE
anreOpanyeckux apodeil.
Bo3eeaenne anrebpanyieckoii
APOOH B CTENCHB

3anucuBarh A1redpanyeckne BulPaKCHHS,
HaxoauTe 10nyCTHMBIE 3HAYCHHA
NEPEMEHHBIX B APOOHO-PAHOHANBHBIX
BbIPAKEHHAX.

BRINoJHAT YHCIIOBBIE NOACTAHOBKH H
BBIYHC/IATH 3HAYCHHE JIPO0H, B TOM UHCIE
C MOMOIBI) KUTLKYIATOPA.
MOpMYINPOBATL OCHOBHOE CBOHCTBO
areOpanyeckoi Apodbu H NPUMEHATH €ro
Juis npeodpazosanna apodeii.
BuinosHaTh TOKIACCTBCHHBIC
nMpeodpasoBaHns PALMOHATLHBIX

BbIPAKEHHI.
Brinonnars aefcrsus ¢ aredbpanieckumu
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Apobamu. [pumensts npeobpazopanns
BHIPAKCHHI JUIA PeLICHHS 3ana4,
Bripaikars nepemMeHubie n3 hopmyi
((PpH3MUECKHX, TCOMETPHHECKHX,
ONMHCHIBAKOIIMX OBITOBLIE CUTYALIHH )

YPpaBHEHHS 0 HEPABEHCTBA: 19 JIpoOHO-paHoHaNbHBIC Pacnoznasars ApodHO-PaliHOHANLHbIE
APOOHO-PALIHOHAILHBIC yvpaeHenus. Peenne apoduo- YPaBHEHHA.
YpaBHEHHA PALHOHANBHBLIX YPABHEHNI, Pemars Apo0HO-palHOHANBHBIC
CBOJIALIMXCH K JIMHCHHBIM N K YPABHCHHA, CBOMAMCCH K JIMHCHHBIM HIIH
KBaJAPaTHLIM YPABHCHHAM. K KBAAPATHLIM YPABHEHHAM, HCNOAB30BATH
Pewenue JApoOHO-PatmoHaNbHbIX METO/L 3aMEH LI NEPEMEHHOR,
VPABHCHHIT MCTOAOM 3aMEHBI Pewars TEKCTOBLIC 3a1a4M
nepeMeHHoil. Pemenne TekcToBeiX | anredpanyecknm CrnocoboM: nepexoanTsb
3a/1a4 ¢ NOMOUILIO APoOHO- OT CAOBECHOM (POPMYANPOBKH YCAOBUS
PalHOHANBLHBIX YPABHEHMI. 3a8a4H K anreOpanyeckoi MoaenH nyTém
["padmueckan uaTEpNpeTALHA COCTARJICHHA YPABHEHHA, PELIAThL
VPABHCHHI € ABYMS NCPEMCHHBIMH | COCTARICHHOE YPABHCHHE,
HHTEPNPETHPOBATE PE3YILTAT.
Henoas3osars rpaduueckyio
HHTEPITPETALIMIO YPABHCHHH C ABYMS
MePEMEHHLIMH
DVHKIHH 15 OOnacts onpeaeieHns u Henons3osars PYHKUHOHAIBHYIO

MHOMKECTBO 3HAYCHNMIH (PyHKIMM,
CnocoObl 3ananus (pyHKLmii.
['padmk dyukumu, Yrenne ceoiicTe

TCPMHHOJIOTHIO M CHMBOJIHKY.
Haxoauts obnacts onpeaeneHns u
MHOKECTRO 3HAMECHWH PyHKuMM,
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(yukumn no ¢€ rpaduky. Ipumepns
rpahukos PyHKIMIL, OTpAKAKOIMX
PETLHBIC TPOICCCHI,

MYHKIH, ONHCHIBAIOLIHE NMPAMYIO
1 OOPaTHYIO NPONOPUHOHATIBHBIE
JABUCHMOCTH, MX IpadmKs.

dyukuan y = ¥,y = x, y=v¥,

k
y= == H MX CBOICTBa

Briuncasts snaucHns YUK, 3a1aninix
(hopmyaamu (npH HEOOXOAMMOCTH
HCNOIBL30BATH KAILKYIATOP), COCTABASATS
Tabmuubl 3Ha4enmil GyHkummn.

OnucwiBars ceoiicTBa )YHKIHH HA OCHOBE
e& rpaMuecKoro npecTaBicHus.
Haxoauts ¢ nomousko rpadgmka Gyakumy
FHAUCHHC O/IHOM M3 PACCMATPHBACMBIX
BEAHYHH 110 3HAYCHHIO JIPYTOi.
Hceneaosarts npumepst rpadukos,
OTPAKAIOIIHX PEAIbHBIC MPOLECCHI H
spncHus. [IpuBoanTs npuMEpst NpoLEcCoB
H ARJICHMII C 3a1aHHBIMH CBOHCTBAMH.
Buipakars (pOpMVII0i 3aBUCHMOCTD
MEKLY BEJIHUHHAMM.

OnuceiBaTh Xapakrep H3MEHEHHA O/IHON
BEIIMYMHBE B 3ABUCHMOCTH OT M3MCHCHHA

JAPYroi.
PacnosHasars BHAL H3YHaeMbIX (PYHKIMI.

Crponts rpadmrn hyukumii y = 2, y= x,
k
y=lx, y="

s
Henonszosars GYHKUHOHAIBHO-
rpadMuCeCKue NPeACTan/ICHHA

JUIR PELICHUA W HCCICI0BAHNA YpaBHEH M

H CHCTEM YPABHECHHIA.

39
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[TpuMeHaTE MPPOBBIC pecypenl

JUIR NOCTPOCHMA rPaduKoB
HCCACA0BAHNS CBOHCTE PyHKIMI

Anrebpanueckue
BLIPAKEHHA: CTENCHN

14

Crenens ¢ nebiM nokasaresiem 1
e€ CBOMCTRA.

Cranaaprasii g uncna Pasmepb
O0OBEKTOB OKPYKAIOLIErO MHPA,
JUIMTEABHOCTE NPOLECCOB

B OKPY/KAIOMIEM MHPE

(DOpMYIHPOBATHL ONPEICACHHE CTENEHN
C LIE/ILIM MTOKA3ATENIEM.
MOpMYIHPOBATS, 3ANHCLIBATHL

B CHMBOHYECKOIT hopme H
HIUTKOCTPUPOBATL NPUMEpPaMi CBOHCTBA
CTCICHM € IEIBIM NOKA3ATEICM,
[TpumenaTs CBOICTBA CTENEHN

JU1 npeodpasoBaHus BbIPAKEHHI,
COACPAKAINX CTECNCHH C LEBIM
noKasareseM.

Boinoausars ACACTBHA ¢ YHCIaMK,
3aMUCaHHBIMKM B CTAHIAPTHOM BHJIE
(YMHOKEHHE, JIC/ICHHE, BO3BE/ICHHE

B CTCICHB),

[Tonywars npeACTaRACHHE O 3HAYHMOCTH
JCACTBUTE/ILHBIX YHCE B NPAKTHYCCKON
JACATENABLHOCTH YEJIOBEKA.
AHATM3HPOBATE H J1CJ1aTH BBIBOIbI

0 TOUHOCTH NPHOIHIKEH S
HPPALHOHATLHOIO YUCIA NPH PEICHHH
3anad.

OKpyrisTh HPPaUMOHAILHBIC YHCA,
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BBITOJHATE NPUKHIKY pe3yabTaTa
BBIYHCICHHH, OLEHKY 3HAYCHNIH YHCIOBBIX

BbIPAKCHH

Yucna ¥ BLIMHCICHHA! 7 JleneHue ¢ ocTaTkoMm. (DOPMYIHPOBATH ONPEACACHHSA JCIHMOCTH
ACTUMOCTD CpaBHEeHHA LEIBIX YHCEN HALIEJIO, YHCEJT, CPABHUMBIX 110 JAHHOMY
N0 MOYJIKO HATYPAILHOIO YHCA. MOJIYJTIO.
CpoiicTa cpaBHEHHI 10 MOAYITIO. BRNOMHATL JENICHHE C OCTATKOM.
OcCTarku CyMMBI 1 IPOH3BEACHHS JlOKa3bIBaATE H NPHMEHATL CBOMCTRA
N0 JaHHOMY MOV CpaBHEHUH N0 MOAVIIO.
HaxoamTs OCTarkn CYMMBI K
MPOM3BEICHHUA 110 JAHHOMY MOYITIO
[Nosropeunne, obodenne, 10 [ToBTOpeHne OCHOBHBIX MOHATHII 1 | BoiOHpars, NPUMEHATL OLUCHHUBATD

cHucTeMaru3anms 3Hanui

MCTO0B KypeoB 7 1 8 K1accos,
obobwenue 3nanni

CNOCOOB! CPABHCHUA YNCEI1, BHIMHCICHMI,
TOXKACCTBCHHBIX npeobpazoBannii
BbIPAKEHUIT, PSLICHHA YPAaBHEHHH H
CHCTEM VPABHCHMIL, HEPABEHCTR,
nocTpoeHns rpagHkos.

OcviecTrinTh CaMOKOHTPOIb
BBIMTOUIHACMBIX JICHCTBHI H CAMOTIPOBECPKY
pe3V/ibTara BLIYHCIICHUIH,
npeodpasoBaduii, NOCTPoOEHMit,

Pewars 3aaa4u W3 peanbHOMN KHW3HH,
NPHMEHATE MATEMATHYECKHE 3HAHNA

JUIR PCIICHUSA 32444 U3 JIPYIHX NPEAMETOB,
Peluars TEKCTOBBIE 3a1a4H, CPABHHBATD,
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BLIOHpaTH CNOCOOB! PEILICHNA 3a1an.
Henonnzosars QyHKUHOHANLHO-
rpamyecKue npeacTanIeHms

JUIA PeIICHNA 3a1a4

OBUIEE KOJIHYECTBO
YACOB I10 ITPOI'PAMME

136
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9 KJIACC
Hazpanne pasnena Konnvecrso OCHOBHBIE BH/IbI ASATEILHOCTH
P OcHoBHOE Conepxanne
(Tembl) Kypca Yacos o0yHaKoIMXCH
DyHKUHH 25 Oyukuns. CpoiicTea GyHKimii: OnucuiBarh NOHATHE «PYHKLIHRA,

HYJIH QYHKIHH, TPOMEKYTKH
FHAKONOCTOANCTBA (PYHKUMHM,
NMPOMEKVTKH BO3PACTAHNRA H
VObIBAHMA (PYHKUMH, YETHBIC 1
HeuéTubie pyHkumn, nandonsiee n
HAWMEHbIUEE 3HAYCHHA QVHKLHH.
[TocTpoenue rpadukor (hyHKLHI
¢ MOMOIIBIO MPeodpa3oBaHHii.
Keaaparustii Tpéxunen. Kopau
KBQAPATHOI O TPEXWICHA,
Pazaomenne KBaaparHoro
TPEX'WICHA HA INHEHHBIE
MHOKHTEIIH.

Kpanparnunas gyukims u eé
ceoiicrea. [lapabona, koopauHaThl
BEPUINHBI NAPadosIbl, OCH
CHMMETPHH napadbosisi.

[locrpoenne rpajpuxa

KBaJApaTH4YHON (pyHKUMHM,
[Monokenne rpadmxa

KBaApaTHUHON pyHKUMN

[TpumenaTs ceoiicTsa GyHKUAA: HYIN
(pYHKIMN, TPOMEKYTKH 3HAKONOCTORHCTBA
(yHKIIHM, TPOMEIKYTKH BO3PACTAHNA H
yObiBaHUA (PYHKUMKA, YETHBIC M HEUETHDLIE
(pyakumnn, nanbosbliee H HAaNMEHbINEE
3HAYCHHA PVHKLMH,

Pacno3HaBars KBaApaTHeIi TPEXTWIEH,
YCTAHABANBATH BO3MOMKHOCTH €0
Pa3/IOKEHNA HA MHOKHTEIH,
PACKNANBLIBATL HA JHHCHHBLIC MHOKHTEIH
KBaJIpaTHbii TPEXHWICH ¢
HEOTPHLIATENBHBIM JAHCKPHMHHAHTOM.
Pacnosuasars KBaaparHaHyio GyHkumo
no hopmyIie.

[TpHBOARTE NPUMEPHI KBAAPATHYHBIX
3ABHCHMOCTEH M3 PeaTLHOI JKH3HM,
(PM3HKN, TEOMETPHH.

Brissagrs 1 0600wars 0coBEHHOCTH
rpadmka

KBaJApaTHUHON (PYHKIHK

y= ax’ + bx + c.
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B 3JABHCHMOCTH OT ¢¢ Onpeaensts KOOPAMHATE BEPUIHHBI
koapprunenTon. Mcnomwizosanne napabo:sl, OCh CHMMETPHI napadoisl.
CBOHCTB KBAAPATHYHON (PyHKIMK Crponts rpadmkn KBaAparnyHbIX

JUIA pPeLICHHA 3a1aY. (yuxumii, 3anasHbix PopMynaMu BHAA
Crenennbie QyHKUIHH y=ax.

C HATYPANLHBIMH TOKA3ATENAMM, 5
ux rpadukn 1 cBoiicTea

I'padmrn pymkumit; y =Jv, y=x,
y=|lx|

y=ax +q,y=(x+b) +c

y= ax’ + bx + ¢.

BeInosHATL MOCTpoOeHHE rpafukos
(hyHKUMIT ¢ nOMOUILIO npeodpasosanuii
BHJIA:

flx) = fix) + a; fix) > fx + ay; fix) >
Kfx), f(x) A x ), Ax) = [fx)l.
Pacno3nasars creneHubie GyHKunn

C HATYPAILHBIMH NOKA3ATCAAMM, CTPOHTH
rpaduKH CTeNeHHbIX (PyHKIMIT

¢ nokazareaamMu 2 1 3.

Hcnons3osars cokcrsa rpadukos
CTENEHHBIX (PYHKIMI ¢ HATYPAILHBIMH
MOKA3aTEAAMM NPH PEILICHUN 3234,
Crponts rpadwin dyvekumii y =V,
y=¥x, y=|x|

AHann3npoBarh H NPUMEHATH CBOACTBA
H3VIEHHBLIX (PYHKUMI I8 HX NOCTPOCHNS,
B TOM YHCJIC C NOMOULLIO HH(POBLIX

pecypeon
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YPasHCHHS W HCPABCHCTBA!
KBAIPATHBIC HEPABEHCTBA

15

[TOHATHE O PEHICHUN HEPABCHCTBA
¢ 0/1HOIT nepeMeHHoitl. MHOKECTBO
PCIICHMH HECPABCHCTRA.
KBaaparhsie HepaBeHCTBa C OHOM
nepeMeHHoi. Pemmenne HepaBeHCTs
rPaPUUCCKHM METO/IOM H METOI0M
uaTepsaios. Hepasencrea,
COACPIKAIME 3HAK MOYS.
CHCTEMBI HEPABCHCTE ¢ OIHOI
nepeMeHHoi. PeltieHne TeKCTOBbIX
3a/1a4 ¢ NOMOMUILIO HEPABCHCTE,
CHCTEM HEPABCHCTB.

HepaseuctBo ¢ asyms
nepeMmeHusiMi. Petnenne
HEPABEHCTBA C IBYMA
nepemeHnsiMi, ['paduvecknii
MCTO/L PELICHNUA CHCTEM
HEPABEHCTE C IBYMS
nepeMeHnbIMn, Cucremst
HEPABEHCTB C ABYMA MEPEMEHHBIMH

]

Hurars, 3anucuiBarTs, NOHUMATh,
HHTEPNPETHPORATH HEPABECHCTRA.
HCTIONB30BATH CHMBOJIMKY
TEPMHHOIOTHIO.

Brinonuate npeoOpazoBaHHA HEPABEHCTB,
HCINONB30BATH JUIA 1peodpasoBaHns
CBOCTBA YHCAOBBIX HEPABEHCTB.
PacnozHasars KBaJIpaTHbIC HEPABCHCTBA
€ OJIHOI NEPEMCHHOI.

Pelars KBaApaTHOE HEPABEHCTBO
rpaguueckKuM METOIOM H METOLOM
HHTEPBANOB.

Peluars KBAApaTHLIC HEPABEHCTBA,
HCNONB3YA rpaduuecKne NPeACTaBICHHS,
Pemars HEpaBeHCTBA, COACPIKALIHE 3HAK
MOJIY IS,

H3o0pakars pelieHne HepaBeHCTBa

C OAHOM NEPeMEHHOH W CHCTEMBI
HCPABCHCTB HA KOOP/IMHATHON NIPAMOI,
JAMHCHLIBATE PEIICHHE C MOMOMIBIO
CHMBOJIOB.

OcBanBaTL  NPUMCHATL HEPABCHCTBA
MPH PEILICHHA PATHYHBIX 3a1a4, B TOM
HHCIE NPAKTHKO-OPHEHTHPOBAHHBIX.
Pacno3Harars HEPABEHCTBO C JIBYMA
MEepPEMEHHbBIMH.
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[TpuMensTs rpadmuecknii MeTos petieHus
CHCTEM HEPABEHCTB C JIBYMA
NEPEMCHHBIMH

YpaBHeHHA W HEPABEHCTBA!
VPABHCHHSA, HEPABEHCTBA
H UX CHCTEMBI

bBukBanpatHeie ypaBHEHHA.
[Tprmepsl MpHMEHEHHIT METOIOB
PABHOCHJILHBIX NpeodpazoBaHuii,
JAMEHBI IEPEMEHHOIH,
rpadmueckoro MeToa npu
peIICHUM YpaBHeHHH 3-it u 4-it
CTENEHENH.

Pewenue JApodHO-PattmoHaNbHbIX
VPABHCHHI M HEPABCHCTR.
Peinenne cuerem ypasHeHHi

C IBYMS NEPEMCHHBIMM.
Pemenne npocteiimx cHerem
HEJIMHEHHBIX YpaBHEHHHH ¢ ABYMA
nepemeHubMu. Ipadmuecknii
METO/1 PELICHHA CHCTEMBI
HEJIMHEHHBIX YPABHEHHI ¢ 1BYMA
nepemeHusiMu, Cucrema asyx
HEJTHHEHHBIX YPaBHCHUIH

C JIBYMA NCPEMCHHBLIMHA KAK MOJIC)TL

PEeATLHOH CHTYALIMH,
CucTema HeTMHEHHBIX YpaBHEHHIH

C napamMeTpoM.

Pewars OMKBAIpPATHBIC YPABHEHHA,
[TpHMEHATL METO/IbI PABHOCHIIbHBIX
npeodpasoBaHuii, 3aMEHbI NEPEMEHHOI,
rpafu4ecKoro MeToa npH peleHHH
ypasaennit 3-it u 4-ii creneneii.
Pewars apodHO-paltmoHaILHBIC
YPABHEHHA W HEPABEHCTRA,
Pacno3HaBarh JIMHEHHBIE YPABHEHUS
C JIBYMSA NMECPEMCHHBIMMK,

Crponts rpamkn ypaBHEHHIA, B TOM
YHCAC MCNOIL3VA IIM(DPOBBLIC PECYpPehl,
Pewars npocTeiiinne CHCTEMbI ABYX
HEJIMHEIHBIX YPaBHEHHH ¢ 1BYMA
NEPEMEHHBIMM,

[puBoanTs rpadmueckyio
HHTEPIPETALNIO PELICHNSA VPABHEHNA
C IBYMSA NECPEMEHHBIMH U CHCTEM
YPaBHEHHIT C IBYMA NEPEMEHHBIMH,
Pewars TCKCTOBbLIC 3a/1a4M
anreOpanyeckuM cnocobom.
Hccnenosars cHCTEMBI HETHHEHHBIX
VPaBHEHHI € napaMeTpoM.
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[Tpocrefitme HepasencTaa ¢ AByMS
NEPEMEHHBIMH M UX CHCTEMBI

Pewars npocTeiiinmue HepaseHcTsa
C JIBYMA NEPEMEHHBIMH 1 UX CHCTEMBI

Yucnosnie
NOCIC/I0BATEILHOCTH

H TIPOTPECCHH

[TonaTne yncnosoi
nocaeaoparesnbHocTH, KoHeuHbie n
OeCKOHEYHBIE
NOC/IEA0BATE/ILHOCTH,
OrpannveHnas
NOCACAOBATENBHOCTL. MOHOTOHHO
BOZpacTalomas (yOopiBaOIan )
nocaeA0BarebHoCTh, CnocoObl
FAJAHHA MOCICAOBATEILHOCTH!
onucareaLHBI, Tabanunbii,

€ MOMOLIBIY GOPMVIILI 1-T0 HJIeHA,
PEKYPPEHTHBIA.

Apudmernueckas u
reoMeTpHYecKas NnporpeccuH.
Croifcrsa wieHoB
apumernieckoil U
ICOMETPHYCCKON NPorpeccuit.
DOpPMYIIBLI 7-T0 wieHa
apumMeTHIecKOil 1
I'COMCTPHUCCKON MPOrPEeCCHii.
DOpMYIIBI CYMMBI NEPBBLIX 1
wWieHOB apudMeTHIECKOoit H
reoMeTPHICCKON nporpeccuit.

OcpanBars H NPUMEHATL WHACKCHBIC
0003HAYCHHA, CTPOHTH PEUEBLIC
BBICKA3bIBAHHA C MCTIOL30BAHHEM
TEPMHHOJIONHH, CBAZAHHON C NOHATHEM
NOCAEA0BATEILHOCTH.

Onpeaensrs BH/IbI NOCHAEN0BATEILHOCTEH:
OrpaHHYCHHAR NMOCICI0BATC/ILHOCTS,
MOHOTOHHO BO3pacTaouas ( yonBaiouiasn )
MOCAC/I0BATENILHOCTD.

Ananu3nposars (POPMYIyY 7-r0 wWicHa
NOCACA0BATELHOCTH WM PEKYPPEHTHYIO
(GOpMYAY B BEIMUCASTL YACHDI
MOC/AC0BATE/ILHOCTEIH, 3aNaHHBIX ITHMH
(hopmynamu.

YCranasmBarek 3aKOHOMEPHOCTh

B MOCTPOCHHH MOC/IEI0BATEILHOCTH,
CC/IH BBINMCAHBI NIEPBBIC HECKOIBKO

€€ 4ICHOB.

Pacno3xaBars apuMETHHECKVIO H
FCOMETPHUCCKYIO NPOIPECCHIM NPH PASHBIX
cnocodax 3ananns.

Peluars 3a1a4m ¢ HCNOAL3OBAHHEM
(hopmya n-ro wiena apupmernyeckoi
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3anaumn na npoueHThl, GAHKOBCKHE
BKJIA/IBI M KPEHTHI,
[TpeacraBicHue 0 CXOAHMOCTH
NOC/ACA0BATE/ILHOCTH,

0 CYMMHPOBaHHH OECKOHEUHO
yOBIBAIOMIEH reoMeTpruyeckoil
NPOrPECCHH.

Meroj1 maremMarHueckoi
uHavKMK. TIpocreiimme npumeps

H IFCOMCTPHYCCKON NMPOrpeceHii, Cymmul
MEPBLIX /1 YJICHOB.

H300pakars wWieHbl NOCAS0BATEILHOCTH
TOYKAMH HA KOOPAHHATHOM

TIOCKOCTH.

Paccmarpuearh NPUMEPLI NPOLECCOB W
ABJICHUI U3 peabHOI JKN3HH,
HUTKOCTPHPYIOUINE HIMEHEHHE

B apH(PIMETHYCCKOI NPOrpeccH,

B FEOMETPHHECKON NMPOrpeccHH:
H300pakars COOTBETCTBYIONNE
3ABHCHMOCTH Ipadmyeck,

Pewars 3a1a49# Ha NPOLEHTHI, DaHKOBCKHE
BKJIA/IB! W KPEAMTOBAHKE,

[Ipeacrasnars GECKOHEYHBIE
NEePHOAHYECKHE APOOH B BHJE
OOBIKHOBCHHBIX.

3HAKOMHTECH € MOHATHEM CXOAHMOCTH
NOCACAOBATEILHOCTH, HAXOAHTH CYMMY
GeckoneyHo YObIBAIONICH reOMETPHYECKOI
MPOrPeccHi.

[TPHMEHATL MCTOL MATECMATHYCCKOI
HHIYKLHH.

3HAKOMHTLCA ¢ HCTOPHEH Pa3BHTHA
MATEMATHKH
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Anrebpanueckme 12 Kopens n-ii crenenn, Csoficrsa DOPMYAHPOBATE ONPEACIACHHA KOPHSA
BLIPAKEHUA. CTENEHb KOpHA n-it crenenn. Crenens 71-i1 CTEMEHN M CTENEHH € PALIHOHATBHEIM
C PALHOHAILHBIM C PAHOHATLHBIM NMOKA3aTe/ICM NOKA3ATE/ICM.
nokasaresiem " e€ croiicTBA. [TpHMEHATL ONepaumrio H3BICHEHNUA
Toxnecrsennnie npeobpasopaHns KOPH#A n-fl CTENEHN, HCNONb3YA
BBIPAAKCHUI, COACPRKAMX KOPEHB | NPH HEOOXOAHMOCTH KAILKYAATOP.
n-i crenenn. TOKAECTREHHBIE BuMUCAATE 3HAYCHHE CTENEHH
NpeodpPazOBaHU BLIPAKCHHUI, C PALMOHAIBLHBLIM IOKA3ATEIICM,
COMCPIAUINX CTENCHD OueHnBars 3HAYCHUE KOPHA 71-i CTENCHH,
C PALHOHAIBLHEIM MIOKa3arenem 3HAYEHHE CTENEHH ¢ PAllHOHATBHBIM
MOKAZATEACM HEIBIMH YHCAAMH 1
NCCATHYHBIMH JIPOOAMH.
CpaBHuBaTh W YNOPAI0YHBATE
palHOHAILHBIE H HPPALIMOHAILHBIC YHCAA,
3AMHCAHHLIE C MOMOUILIO KOPHA 1-i
CTENEHH, CTENEHH C PALHOHATBHBIM
MOKA3ATE/IEM.
BHINOIHATE TOAAECTBEHHBIE
NpeodpasoBaHnA BbIPAKCHMA,
CONCPAKALIErO KOPEHb M-Il CTENEHH,
CTENEHb ¢ PAHOHANBLHLIM NOKA3ATENEM.
3HAKOMHTLCA € HCTOPHEH pasBHTHR
MATEMAaTHKH
[NTosropenue, obodieHne, 34 Yucna ¥ BeIMUCICHHA (3aMTHCh, OnepHpoBars NOHATHEM YHCIOBOIO

cucTeMarn3anus 3HaHui

CpaBHEHHE, 1EHCTBHA

MHOKECTBA,
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C JICHCTBUTEILHBIMH YHCIAMM,
YUCJIOBAA NPAMAA. MPOLEHTHI,
OTHOWICHHS, NPONMOPIHHN,
OKPVI7ICHHE, NpHOaMKeHne,
OLICHKA)

AKTYRTHIHPOBATL TCPMUHOIOTMIO W
OCHOBHBIE JICHCTBUA, CBA3AHHBIC

C HHCAAMH: HATYPAILHOE YHCI0, NTPOCTOC
H COCTABHOE “MHCII0, AC/IHMOCTD
HaTYpaJIbHBIX YHCEI, NPHIHAKH
JCIHMMOCTH, IEN0E YHCI0, MOJV/IL YHCHA,
OOBLIKHOBEHHAA W JCCATUYHAA JAPODb,
CTAHAAPTHBI BHJL YHCIA,
apudmeTnuecknii KpagpaTHbiit KOpeHs,
BoinonHaTe AeficTBHA, CPABHHBATL H
YIOPSAOUHBATE YHCHA, NPEACTABNATS
YHCAQ HA KOOPIAMHATHOMN NMPAMONH,
OKPYIJIATH YHCAA, BLITIOIHATE MPHKHAKY
H OLICHKY PE3YJILTATA BBIMHCIICHHI.
Pemars npakTnyeckne aiaqn,
COAEPAKAUINE MPOLEHTBI, A0, YaCTH,
BbIPAKAIOIINC 3aBUCHMOCTH:

CKOPOCTE — BPEMSA — PACCTOAHHE,

HCHA — KOJIHYECTBO — CTOMMOCTD,

00BEM paboTsl — BpemMa —
MPOH3BOIHTENLHOCTD TPYAA.

Pasbnpars peaibHbIC KHIHCHHBIC
cHTyauuH, (OpPMYJIHPOBaTHL MX HA A3BIKE
MATEMarHKH, HAXOAHTh PEIICHHE,
MPUMEHAR MaTEMaTHYUCCKHIl annapar,
HHTEPIPETHPORATE PE3ybTar




Menepansuan pabouan nporpamsa | Maresarika. 7

9 xnacont (VeayOmenmuil yposenn)

Texcropnie 3anaun (peuicHue
TEKCTOBBIX 3a1a4 apupMeTHHECKHM
1 aredpandeckm cnocodamm)

Penars TeRCTOBBIC 3a1a4n
apudmernyeckum cnocoboM; n3pneKaTh
HEOOXOIMMBIC JTAHHBIC, MPSACTABACHHBIC
B BepOanbHOM, rpadmieckom u
TabIIHYHOM BHJE.

Pemars TeKCTOBBIC 331241 € MOMOLIBIO
BBE/ICHHA NEPEMEHHBIX, COCTABIATS
YPABHCHHA, HEPABCHCTBA, CHCTEMBI
YPABHEHHIT W HEPABEHCTE 110 YCI0BHIO
341

AnreOpantieckme Bbl PakeHns
(npeobpaszoBanue anredpanyecKknx
BBIPAKEHHI, A0MYCTHMBIE
IHAYCHHSA )

OnepupoBars NOHATHAMMN:

CTENEHB € UE/ILIM NOKA3ATEICM,
apuMETHYECKHIT KBaApaTHbII KOPEHb,
MHOTrOwIeH, anredpanyeckas apods,
TOXCCTBO.

BrINOIHATL OCHOBHBIE AcHCTBUSA:
BBINOIHATE PACUCTHI 110 (POpMyJIam,
npeodpazoBeIBaTh HEdbie, APOOHO-
PALHOHA/ILHBIC BbIPAKCHHA

H BBIPOKCHHSA C KOPHAMH,
PeIH30BLIBATL PA3IOKEHHE
MHOTOYICHA HA MHOKHTCIH,

B TOM YMC/IE C HCNOIb30BaHHeM (opmyn
Pa3sHOCTH KBAIPATOB, CYMMBI H Pa3HOCTH
KyOOB, KBaJIpaTa CYMMBI H Pa3HOCTH,
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KyOa CyMMBI H PA3HOCTH; HAXOAHTH
JONYCTHMBIE 3HAYCHUA NMEPEMEHHbIX
JUIA APOOHO-PALMOHANILHBIX BBIPAKCHMIA,
KOpHEil.

Mozaeanposars ¢ NOMOUILIO (POPMY:I
peaIbHBIC MPOUECCH U ABJICHUA

MDyHKIHHK (MOCTPOEHHE, CBOHCTBA Onepupopars NOHATHAMH: QYHKINA,

M3VHEHHBIX (PYHKUMIT, rpaduk GyHxwmn, Hyan QyHKUHN,
IpaduuecKoe PeIICHHE YPABHCHHIT | NPOMEKYTKH 3HAKONOCTORAHCTRA,
H HX CHCTEM) MPOMEAKYTKH BOIPACTAHHA, MPOMEIKYTKH

yObIBaH U, HAMOOJILILICE W HAUMCHBILICE
sHaveHus PyHKUHN,

AHaIN3NPOBaTh, CPABHHBATS,
obcyaaars cBOACTBA PYHKIMI, CTPOHTE
HX rpadmku.

OnepupoBars NOHATHAMK: NPAMasn
MPONOPUHOHATLHOC T, 0OpaTHas
NPONOPUHOHAIBHOCTL, JIHHEHHAR
(pyuxuma, KsanparnuHas GyHKums,
napabona, runepbdona.

Hcnons3osars rpaduks ana onpeaeneHus
CBONCTS, MPOIECCOB M 3aBUCHMOCTCH,
JUIR PeIICHHUA 3a1a4 W3 JPYrHX yHeOHbIX
MPEAMETOB H PEAIbHOM HKH3IHN,
MOJIEJIHPOBATH € NOMOILLIO IPapuKoB

N
1]
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PEAILHBIC TPOLECCHI 1 ARICHNS,

Boipakars (POpMyIaMu 3aBHCHMOCTH
MEACLY BEJIHYHHAMH, MOJIC/IHPOBATH

PEATBHBIC MPOLCCCHI

OBIIEE KOJIMYECTBO
YACOB 1O [TPOI'PAMME

136
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@E/IEPAJIBHASI PABOYAS] TTIPOI'PAMMA YYEBHOT'O KYPCA
«'EOMETPHSI» HA YIUIVBJIEHHOM YPOBHE B 7-9 KJIACCAX

NMOACHHUTE/IBHAS 3ANTHCKA

["eomMeTpHA KaK OJHH W3 OCHOBHBIX Pa3/Ie/iOB WIKOIbHON MaTeMaTHKi, HMEKOUIN
CBOCH uenbi0 ODECHEUHTL M3YMEHHE CBOICTB M pasMepoB (MIyp, MX OTHOLWICHHI W
B3AHMHOC PaCHONIOKEHHE, ONMMPACTCA HA JIOTHYECKYIO, JI0KA3ATENbHYK JIHHHIO.
[leHHOCTL M3YHECHHA TFECOMETPHH HAa YPOBHE OCHOBHOIO 00wero obpasoBaHus
JAKAOYACTCH B TOM, 4TO OOVHAIOMMHCH VYMTCA NPOBOANTL  AOKA3ATC/IbHBIC
PACCYKACHUA, CTPOMTL  JIOPHUCCKHE  YMO3AKMIOUCHMHA, JIOKA3bIBATH  MCTHHHbBIC
VIBEPAICHUA M CTPOHTH KOHTPHPHUMEPBI K JIOKHBLIM, [IPOBOMTE  PACCYAACHHUA
«OT TMPOTHBHOrO», OT/IMYaTh CBONCTBA OT NpH3HAKOB, (hopmyanmpoBats oOparHbie
yreepkaeans. Ocoloe 3HaueHue aoKazareabHas JWHHA WMEET AN yriayonéHHOro
H3VICHHA MAaTEMaTHKH.

LIeabio HIYUCHUS TCOMETPHM SRISCTCA MCNOIBL30BAHHE € KaK MHCTPYMEHTA NpH
PCIICHHM KAK MATEMATHYCCKNX, TAK M NPAKTHYCCKHX 3a1a4, BCTPEHAIOIMXCH B PEAILHOH
Anzan, OOyHAoWMICH JIOMKEH HAYUMTHCS ONPEIC/IATL FEOMETPHYESCKYIO (PHUIrypy,
ONMHCHIBATL CJIIOBAMH YEPTER HAM PHCYHOK, HAHTH MIOMANL 3EMEJBHOI0 YYacTka,
paccHHTHIBATL HEOOXOAMMVIO JUIMHY ONTOBOAOKOHHOrO Kadens win tpedyembie
pazMepsl rapaka A asToMoOmna. DTOMY COOTBETCTBVET BTOpas, BHIMHCANTEIbLHAA
JMHHA B M3YYCHuH reomerpun. Tlpn pemieHuy 3asa4 npaKTMUCCKOro Xapasrepa
O0YHAIOWMIICH YUNTCA CTPOMTH MATCMATHUCCKHE MOAC/IN  PCAILHBIX KHIHCHHBIX
CHTYAUMil, MNPOBOAMTL  BLIYMCICHHA W OUCHHBATE QICKBATHOCTL  MOJIVYCHHOIO
pe3yabTara,

OcobeHnocTb yHeOHOro Kypea yriayOneéHHOro H3V4eHHA reOMETPHH COCTOMT B TOM,
4TO OOYHAIOUIMECA HE NPOCTO FHAKOMATCH C ONPEALTEHHBIMH MOHATHAMM, @ YBEPEHHO
oaaaesalor UMK, CVIICCTBYIOIME TEMBbI NMporpaMmbl 0a30BOTO Kypca reOMCTPHM
u3vyarores Ha Oonee ravOOKOM ypoBHE, a 00yualomMecs NnpuodpeTaoT yMEeHus,
NOMOTAKOUWME UM YBEPEHHO NPUMCHATH CBOM 3HAHWA HE TOJBLKO B MATEMAaTHKE, HO W
B CME/AKHBIX NPEAMETax, NPeae Beero Pu3nke n HHGOPMaTHKE, a TAKKE N0/b30BATLCH
NOAYHCHHLIMH 3HAHUAMH MPH PELICHHH MPAKTHYECKHX 3a1aY.

Cornacno yyebnomy nnany B 7-9 knaccax uayyaercs yrinvoneHubiii yuedusiii kype
«l"ecoMeTpua», KOTOPHIH BKAIOYACT CACAYIOMME OCHOBHBIC Pasicibl COACPKAHNS.
«Havana reomerpumn», «Tpeyroibhnkny, «ORPYKHOCTLY, «HEThIPEXYIONBLHHKNY,
«[Monobuen, «Inementsl TpHroHoMeTpHmy, «[lnowaan», a Takxe « MeToa KoOpaHHATY,
«Bekropbin, «I1peobpazoBanus niockoCTH.

OO0mee 4MCA0 4acOB, PEKOMEHIOBAHHBIX [UIA  H3YHMEHHA VY4eOHOro Kypea
«l"eomerpua», — 306 yacos: B 7 knacce — 102 yaca (3 vaca B Heaemo), B 8 knacce
102 yaca (3 vaca B Heaemo), B 9 kaacce - 102 yaca (3uaca B Heaeno).
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COJEPAKAHHE OBYYEHHSA

7 KJIACC

Hauana reomerpun

HcTopna BOZHNKHOBEHHA B Pa3BHTHA reoMeTpii. HavanbHbie NOHATHA TEOMETPHH.
Touka, npamas, orpesok, ayu. [lowstue 06 akcmome, TeopeMe, A0KA3aTe/IbLCTBE,
ONPE/ICIICHHN,

Bianmuoe pacnonokenne Touek Ha npamoil. M3amepenne JUMHBL  OTpe3ka,
PACCTOAHNE MEALY TOUKAMM,

[Moayniockocts u vroa, Buast yrios. MamepeHue seanunn yrnos. Beprukaisisie
1 eMekHbIe yruibl. [lapannenbhbie H NepneHanKyaspHbie npaMbie. PaccTosHie OT TOMKH
710 npaAMOil. buccexkrpuca yraa.

Jlomanas. Buasl nomauwix. Jlnmwwa nomaunoil. Muoroyronbuukwn. [lepumerp
MHOTOVrofbHUKA. [TOHATHE O BBIMYKIIBIX H HEBBITYKJIBIX MHOIOYMOJILHHKAX.

[TepBHYUHBIC NPEACTABICHHA O PABCHCTBE (PUIYP, HX PACTIONOKEHHH, CHMMETPHH.

[Npocreiimme noctpoenns. MHCTPYMEHTEI V1A H3MEPEHHIT H NOCTPOEHHI.

TpeyroiibHuky

Buibl  TPeYrOJIBHHKOB,  OCTPOYIOIABLHLIC, NPAMOYIOIBHBIC,  TYNOYIOJIBHBIC,
paeHoOeApeHHbIe, paBHOCTOpoHHKHE. Meanana, GHCCEKTPHEA W BBICOTA TPEYTOILHHKA.

Pagencreo  Tpeyronbuukor. [lepewiii  w Bropoii  npu3Hakd  paBeHCTBa
TpeyroyibHMKOB, PaBHOOeApeHHBIE TPEVIOALHHKH ®  HX  cBoiictea.  [lpm3nak
paBHOOEAPEHHOrO TPeyroibHUKa, TpeTHii npu3Hak papeHCcTBa TPEYTOJILHHKOB,

COOTHOWICHHA MEKAY CTOPOHAMM W VIJIAaMK  TpeyroabHuka.  Hepasencrso
TpeyroibuuKka. HepaBencTBo 0 JUIMHE JOMAHOR.

Cummerpuunsie urypst. OcHoBHbIE croiicTBa oceBoil cummerpun. [lpumepst
CHUMMETPHH B OKPYZKAIONIEM MHPE,

HMapaaaeasnsie npsivbie. CyMma Y08 MHOTOYTOILHIKA

[apanieIbHOCTh NPAMBIX, HCTOPHYECKHE CBE/ICHUA O nocTyaare EBkanaa u o pou
JloGauesckoro B OTKPLITHH  HEEBKAWAOBOI reomerpun. CBOHCTBA M NPH3HAKK
napauie/ibHbIX NpaMbIX. CyMMma yIjioB TPEyroiibHHKa. BHEIHHE VIl TPEeyroibHHKA.
CyMMa BHYTPCHHHX VIVIOB MHOrOYIOJALHHKA W CYMMA BHCIIHHX VIVIOB BBINYKIOIO
MHOTOVTOILHHKA.

IpsMoyroibubie TPeyroibHHKN

[lpu3Haku  paBeHCTBA NPAMOYIOABHBIX  TPEYroAbHUKOB. [lepnenankyaap u
HakaoHHad. CBOHCTBO MEAHAHBI TNPAMOYIOALHOTO TPEVIOAbHHKA. MPOBEAEHHOM
K runotenyse. [paMoyroasHutii TpeyroasHuk ¢ yriaom 8 307

OrpyxHOCTH
TTOHATHA OKPYKHOCTH M Kpyra. DAEMEHTH OKPYAKHOCTH W KPYra: HEHTP, paauyc,
AMAMETP, XOpaa, MX CBOHCTBA. B3aMMHOE PacnosioKCHHE OKPYAKHOCTH W MPAMOi,

o
h
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Kacareabnas i Cekymas K OKpyRHocTH. OKpYKHOCTL, BiHcannas 8 yroi. [Tpocreimme
MOCTPOSHHUA € MOMOLIBI) LHPKY/IS W JIHHEAKH,

'eomerpunueckue mecra ToMex

[TOHATHE O FCOMETPHYCCKOM MECTE TOUYCK. [TPUMEPBI FEOMETPHUCCKHX MECT TOYCK
Ha TJOCKOCTH. BHCCCKTpHCA VIjld W CCPCAMHHBLIT NCPNCHAMKYAAP K OTPE3KY Kak
rEOMETPHYECKHE MECTa TOUEK, ONHCAHHAR OKPYIKHOCTE TPEYIOILHIKA, €€ uenTp. Meroa
rCOMETPHYCCKHX MECT TOYCK NMPH PCHICHHH NCOMETPHYCCKHX 3a/iady.

HocTpoennsi ¢ NOMOMLIO HHPKYJIS B AHHEHKH
Hcroprueckue ceeaeHna. ODOCHOBAHNA MPOCTCHIIMX MOCTPOCHMIL, ITanbl 3a1a4m
Ha NOCTPOCHUA, PEUICHHE 3A/1a4 HA NOCTPOCHHUE IIMPKYACM W JIMHCAKON.

8 KJIACC

HerbIpEXyroibHHKH

[Napannenorpamm, ero npusHaki 1 ceoiicrea, [IpamoyronsHuk, pom0, keaapar, ux
npu3Hakn # ceoiicrea. Tpaneuns. PasHoOeapernas Tpaneins, €€ CBONCTBA W NPHIHAKH.
[Tpamoyronsnas Tpaneuns. Cpeanss JTHHHA TPaneimm.

Cpeansaa aMHMA  TpeyronbHHKa. METo] VABOCHHA MEAMAHBI  TPEYTONbHHKA.
Teopema 0 nepeceuecHi MeIHal TPEYroibHHKA.

Teopema daneca, Teopema O NPONOPUHOHAILHLIX OTpe3kax. Teopema Bapunnona
JUIA NIPOM3BOJIBHONO YETHIPEXYTONBHUKA.

LieHTpasbHO-CHMMETPHYUHBIE (PHIYPBL.

Hoxobue

[Monodue  Tpeyronsuukos, Kodppuument nopodus.  Tpusnakn  noaobus
TPEYIOALHUKOB, [ TPHMEHEHHE NOA00HA NPH PELICHHN TEOMETPHYECKHX H NPAKTHHECKHX
3ajav.

ILomans

MMonsThe 0 naowamm. CeoiicTsa naowmaneii reomerpuyecknx ¢uryp. lpocreiime
dopMyiabl UIA IO TPEYrOAbHMKA, napauiesiorpamma, pomba w Tpaneumm.
Inowanm noaoduLx Guryp. OrHOWEHNE NIOWAACH TPEYTOILHHKOR,

Teopema Ilndaropa
Teopema [Iludaropa. [Mpumenenne Teopems ITludaropa npu  peweHnn
NPaKTHYCCKUX 3a/1a4.

DNEMEHTHI TPHIOHOMET PHK

CHHYC, KOCHHYC, TAHICHC M KOTAHICHC OCTPOIO  VIia MpAMOYrojbHOrO
Tpeyronbuuka.  Tpuronomerpuueckue ¢Gyukunn  yrnos B 30°, 45° u 60°
[TponopuHOHAILHBIE OTPE3KH B MPAMOYTOJIILHOM TPEYTOJIbHHKE.

V1At 1 4eThIpEXYIOVIbHIKH, CBH3AHHBIC C OKPYAHOCTLIO
BrincaHHbie M UCHTPAIbHBIE VITIBI, YIOJ MEKAY KacareabHoi u Xopaoil. Yrisl
MEKIY XOpAaMH W CeKVIIHMH, BnucaHHbIE W ONHCAHHBIE OKPYKHOCTH TPEVIOAbHHKA
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U YEeTHIPEXYToabHUKN. CBOACTBA M NMPH3HAKH  BIWMCAHHOIO  HETHIPEXYTOIbHHKA.
Biaumuoe pacnonoxenne aByx okpyxuocreidl. Kacamwe okpyanocreir. OOumme
KacaresibHbIC K IBYM OKPYKHOCTAM.

9 KJIACC

Pewenne rpeyroibHukos

Cunyc, kocunye, Tanrenc yraos or 0% 10 180° OCHOBHOE TPHIOHOMETPHYECKOE
TOAECTBO. PopMmyanl npuseacHus. PeineHne TpeyroibHUKoB. Teopema KOCHHYCOB M
TeopeMa CHHYCOB. PeineHHe npakTHYECKHX 3aja4 ¢ HCNOIL30BAHHEM  TEOPEMbl
KOCHHYCOB M TCOPEMBI CHHYCOB. Pelienne 3aaa4 reOMeTpuyeckoi ONnTHKN,

Tpuronomerpuueckne GopMyIIb LIS MIOIMAIN TPEYTOALHHKA, NapaIeorpaMma,
pomba, Tpancumn. Dopmyna Teponwa.  Dopmyna  MIOMAAH  BHNYKAOrO
HYCTBIPEXYIO/ILHIKA.

IMoxobue TpeyroibHHKOB

Xopast # noaoOHBIC TPEYrOALHHKH B OKPYKHOCTH. Teopema O npoM3BeaCHHH
OTPE3KOB XOPA, TEOPEeMbl O MPOM3BEACHHH OTPE3KOB CEKYIIMX, Teopema O KBajapare
kacarenbHONi, [lpumenenne npn pelmeHnn reomeTputeckux 3a1a4d. Teopemsl Yessl u
Menenas. [TonaTne 0 romoTeTHn.

Meroa koopanunar

Vpasaenue npamoil Ha nIockocTH. Yraoeoil koapuunenT u ceoboaHbI wWieH, HX
reomeTpuueckuii cmbicn. [lapamnensHOCTe M NEPNEHANKVASPHOCTE MPAMBIX (uepes
yraoeoit koddpuumnent).

Ypasuenue OKpyKHOCTH. HaxomzaeHue nepecedeHuii OKPYAKHOCTEH H NPAMBIX
B KoopamHatax. Dopmyra paccTosHHA OT TOYKH A0 npamoil.  [homans
napaUieiorpaMMa B KOOpAMHATAX, MOHATHE 00 OPHEHTHPOBAHHON NUIOMIAIN.
[Ipumenenne MeToJa KOOpPAHHAT B MPAKTHKO-OPHEHTHPOBAHHLIX EOMETPHYECKHX
3aj1a4ax.

Bexropni

Bekropel Ha muockocTH. ClOKEHHE W BBIYHTAHHE BEKTOPOB — NpaBuia
TPEYIONIBHUKA W napauiesorpaMma, YMHOKEHHE Bektopa Ha umcno. Koopawuars!
BCKTOPA. C/IOKCHHME M BBIYHTAHMC BCKTOPOB, YMHOMKCHMC BCKTOpPa HA  YMCIO
B KoopauHarax. [IpUMEHEHHE BEKTOPOB B (PHIMKE, LEHTP MacC,

IMonsre o Gasuce (Ha naockocTn). Paznoxkenns BekTopos no dasucy. CranspHoe
(IPOH3BE/ICHHE BEKTOPOB, ICOMETPHYCCKHIT CMBICA W BHIPAKECHME B ACKAPTOBLIX
koopamHarax.,  JInCTpuOyTHBHOCTE  CRaIpHOro  npomseejacHus.  Cransphoe
[POH3IBEACHHE B npoeuHpoBanue. [IPHMEHEHHE CKANAPHOIO NMPOM3BEACHNS BEKTOPOB
VIS HAXOIKACHMA JUIMH H V0B, PeleHHe reoMerpideckux 3a1ad ¢ NOMOUIbIO
CKAIAPHOIO NMPON3BEACHHS.
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JUIMHA ORPYARHOCTH W IVIOIAAL KPYTa

[TpasuibHBIC MHOTOYTOJIBHHKH. JLIHHA OKPYAKHOCTH, ['pastycHas H paamannas Mepa
VIia, BbIMHCACHHE AIWMH AYr okpyxkHocrell. [Liomanes Kpyra, CEKTOpa, CerMeHra.
Hcropuueckue cpeeHus 00 HAMEPEHHH JUTHHBI OKPYKHOCTH H TUIOIMAINH KpyTa.

JIBIWKEHHS IVI0CKOCTH

Lientpanshas cnmmerpus, Lienrpansno-cummerpuansie puryput, [osopor. Ocepas
CHMMETPHA, DHIYpbl, CHMMETPHYHBIC OTHOCHTEIBLHO HeKOTOpOoil och. [Mapannenbhbiii
NepeHoc.

[MonaTne apwkeHns n ero coiicrea. Pasencreo uryp. [lpossieHns cHMMeTpiu
B NPHPOJE, JKHBOMHCH, CKYALNTYpe, apxurektype. Komnoznumm aswiKeHwii
(mpocteiitune npumepst). [IpHMeHeHHe B reOMeTpHYECKHX 3a1a4ax.

HPEJIMETHBIE PE3YJIBTATHI

K konuy o0ydenus B 7 Kiaacce 00VHAIOMMACH NOAYUNT CACAVIOUHE NPCAMETHLIC
pPe3yALTaATHI:

Pacno3HaBars M3YYCHHBIC TCOMETPHYCCKHE (DHIVPBI, ONpeae/aTh HX B3aHMHOC
pacnonokenne, M300pakars  rEOMETPHYCCKHE  (DHIYPLI,  BBINOIHATL  YEPTEKH
no vyenoeuio 3azaun. Mamepats auuelinbie W yriaoBeie BeanunHbl. Pears 3azaun
HA BBIYHCIICHHE JUTHH OTPEIKOB M BEINYHH YIJIOB,

Jleaars nPUKHAKY M OUCHKY JIMHEAHBIX M VIJIOBBIX BETHYHH MPCAMETOB B PCaIbHOM
JKH3HH, pa3MepoB NpHPOAHBIX 00BeKTOR. Paznuuare pasMepel 3THX OOBEKTOB
no NOPAIKY BEAHYHHBIL

CTpOHTE HEPTEKN K FEOMETPHUCCKAM 3a/1a4aM.

[loab30BaThes NPU3HAKAMH PABEHCTRA TPEYTOJILHUKOB, HCMOIL30BATH MPH3HAKH H
CBOHCTBA paBHOOEAPEHHBIX TPEYIOJIbHUKOB MPH PELICHHM 3a1a4.

[TpoBOANTE JIOTHYECKHE PACCYyXkACHHA C HCNOAB3OBAHMEM TEOMETPHYECKHX
Teopem.

[lonb30BaTbe  NMPH3HAKAMM  PAaBEHCTBA  NPAMOYIOJBHBIX  TPEYIOJILHHKOB,
CBOMCTBOM MCAHAHLI, NPOBCAECHHON K THNOTCHY3C NMPAMOYIOABHOIO TPEYIOAbHHKA,
B PCHICHHH FCOMCTPHYCCKHX 3a/1a4,

Onpeaensars NApAUICALHOCTE MPAMBIX € MOMOLIBK) YIJIOB, KOTOph¢ o0pa3zyer
¢ HHMM Ccekywas. Onpenensars napauieabHOCTh NMPAMBIX C MNOMOLIBLIO PABEHCTBA
PACCTOAHMI OT TOUCK OAHON NPAMO# 10 TOUCK APYTOit npaMoi,

Pemars 3anauu Ha KneTyaroii Symare,

[TpOBOANTEL BBIYHCACHHUA W HAXOAHTHL YHCIOBbIC W OYKBEHHBIE 3HAYCHHA YIJIOB
B TCOMETPHYECKHX 3aJa4yax ¢ HMCNOAb30BAHHEM CYMMbI  YIJIOB  TPEYrOJAbHHKOB
M MHOIOVIOJIbHHKOB,  CBOHCTE  yriioB, 00pasOBaHHBIX  [PH  MEPECEHEHUM
ABYX NapajnebHbIX NPAMBIX CEKyLIeH. Pemars npakTHYecKne 3a1a4yu Ha HAXOKACHHE
V0B,
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Blanets NOHSTHEM «reOMETPHYCCKOC MECTO Touek» (nanee - I'MT), Onpeaenstn
OMCCEKTPHCY VIVIA M CCPEMHHBIA NEPNCHAMKYIAP K 0Tpe3ky kak I'MT, Toassosarses
nouatuem ['MT npu nokazarensCTBe reOMETPHYECKUX VTBEPAKACHHH W NPH PEeLICHHN
3anav.

MopMy/HpOBaTL  ONPEACACHNA OKPY/KHOCTH M Kpyra, XOpiael H Jauamerpa
OKPYKHOCTH, YBEPEHHO BIANCTH MX CBOACTBAMMH, YMETh A0KA3LIBATL H MPHMEHATH ITH
CBOHCTBA NPH PEIICHHN 3a1aM.

Braners noHsTHEM ONHCAHHONH OKOJIO TPEYTO/IBHHKA OKPY/KHOCTH, YMETh HAXOANTh
e€ ueHrp. Jlokaszeipate W HCNOIL30BaTh (DAKTBI O TOM, YTO OHMCCEKTPHCHI YIJIOB
TPEYTOJIbHHKA MEPecekalnTcs B OAHOH TO4YKE, H O TOM, HTO CepeaHHHbIE
NEPHEHAHKY/IAPLI K CTOPOHAM TPEVIOJIbHHKA MEPeCeKaroTes B 0OAHOH TOUKE.

Brasners noOHATHEM KacateabHOl K OKPYKHOCTH, MNOJIL30BATHCA  TCOPEMOW
O MCPNEHANKYAAPHOCTH KACATCALHOW M paamyca, NMpoBCACHHOr0 K TOYKE KacaHms.
JlOKaz3bIBaTL PABEHCTRO OTPEIKOB KACATE/IBHAIX K OKPYKHOCTH, MPOBEAEHHBIX W3 OHOH
TOYKH, H NPHMEHATH 3TO B PELICHHH MEOMETPHYECKHX 3a1a4,

Jloka3siBare M NPUMEHATH NPOCTEHIINE NrEOMETPUYECKHE HEPABEHCTBA, NOHHUMATh
HX NMPAKTHYCCKHI CMBICI,

[TpOBOANTE OCHOBHBLIE TCOMCTPHYECKHE MOCTPOCHHA € MOMOUILI LHPKYAS M
JIMHEAKH.

K koHity oOyuenua B 8 kiacce o0yHaOUMiicsa NOAYUHT CACAVIOUINE NPEAMETHbLIE
pe3YALTATHI:

Pacno3HaBaTs OCHOBHBIC BH/IBI YCTHIPEXYIOJILHUKOBR, MX WICMEHTHI, MOIL30BATHCH
MX CBOMCTBAMM NPH PEIICHUN IMCOMETPHYCCKMX 3a1a4. Pauinuars npu3Haku u cBoficTea
napainenorpaMma, pom6a u NpAMOYrOIbHHKA, J0KA3bIBATE HX H YBEPEHHO NMPHMEHATH
NPH PELICHHN NEOMETPHYSCKHX 3a/1aY.

Mcnons30Bars CBOMCTRA TOUKH MNEPECEUEHHA MEIHAH TPEYTOILHHUKA (UEHTPA Mace)
B PELICHNUN 3a1a4,

Bnaners nowaTHEM cpeaHeil JMHMM TPEYrOAbHHKA W TPaneumn, NpHMEHATH HMX
CBOMCTBA MPH PCUICHHM TCOMETpHUCCKHX 3ana4. Mcenoassosate teopemy daneca m
TCOPEMY O NPONOPUHOHAILHLIX OTPE3KAX, NPUMCHATL MX JUIA PCLICHUS NPAKTHYCCKUX
3ajaaq.

PacnosnaBarh UEHTPAILHO-CHMMETPHYHBIC (PUIYPbl H HCTIONBL30BATL HX CBOMCTBA
NPH PEIICHUM 3a1ay,

Brazers nowaTHAMM  n0A00OHA  TPEYrOALHMKOB, KOYpduumenta noaodmns,
COOTBECTCTBCHHBIX WIEMEHTOB MOAOOHBIX Tpeyroibuukos. Hmers npeacrasaenne
0 npeodpazoBaHun noao0Ha ¥ 0 noaoOHBIX (urypax. [lonb3oBarses nNpH3HAKAMH
nojoOHA TPEYrOIbHHKOB NPH  PeLICHWH reoMmeTpuyueckux 3aaad. JlokaswiBare M
NPHMEHATL OTHOIICHHA TPONOPUHOHATILHOCTH B MPAMOYTOABHBIX TPEYT OJIbHUKAX.
[TpumenaTs noaobue B npaKTHYECKHX 3a1a4ax.
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BuIBOAMTE M HCNOAL30BATHL NPOCTEHmMe GOpPMYAILI VIS TUIOINALH TPEYrOAbLHHKA,
napaueaorpamma, pomba u rpancunu. Buiuncaste (pavinyubiMg Clioco0amu) niomais
TPEYrOJIbHHKA M IUIOWAAH MHOIrOYrOfbHBIX (Uryp (nmoib3yach, riae HeoOXOAHMO,
KUIBKYIATOPOM).  3Hate  OTHOWEHHE  miomaneih  noaobubix  duryp #
NPUMEHATL NPH pelueHnn 3anay. [IPUMEHATL NOMYHCHHBIE YMEHHA B NPAKTHYCCKHX
3aj1avax.

[Mons3osarees  Teopemoil  [luaropa ans  pelieHHs  reOMETPHYECKHX M
npakTHyeckux 3azad. CTPOHTE MaTeMarHYeCKyK) MOJEAb B MPAKTHHECKHX 3a1avax,
CAMOCTOATE/ILHO JIENIATh YEPTEK H HAXOAHTH COOTBETCTBYIOUIHE JUTHHBL

BAajiers NOHATHEM BIHCAHHOIO N UCHTPAILHONO YIUIA, VIa MCAILY KacaTe/IbHOMN 1
XOPAOH, ONMHUCAHHON M BIHCAHHON OKPYKHOCTH TPEYIOJBHHKA H YETBIPEXYIOILHHKA,
MPHMCHATL X CBOHCTBA NPH PELICHUN 3a1a4.

[TpUMEHATH NOAYHCHHBIC 3HAHNA HA NPAKTHKE ~ CTPOHTH MATEMATHYECKHE MOCIN
ANA 3anaq  peanbHON  JKW3HM M MPOBOANTH  COOTBETCTBYIOIIME  BbIMHCICHHA
C  NPUMCHEHMEM NOAOOMA M TPUIOHOMETPHHM  (NOAB3YACHL, IAC  HEOOXOANMMO,
KTbKVJIATOPOM ).

K konuy o0y4enns B 9 kaacce 00YHaAIOMMIACH NOAYYHT CICAYIOINE NPEAMETHbIE
Pe3yAbTATHI:

3uars TPUIOHOMCTPHYCCKHE (YHKLMM OCTPBIX VITIOB, YMCTh HAXOAMTh € MX
NOMOWILIO  PAVIHYHBIC  IEMCHTHI  MPAMOYIOILHOIO  TPEYIOJIbHHKA  («pelueHne
NPAMOYIOJILHBIX TPEYTOALHUKOBY ), HaXoAuTh (C NMOMOIBIO KAILKYJATOPA) UITHHBI
VB U1 HETAOIMYHBIX SHAYCHMIA,

[Moab3oBarbes  opMysaMu NPUBEACHHA MW OCHOBHBIM  TPHTOHOMETPHYECKIHM
TONICCTBOM  JUIA  HAXOAUICHHS  COOTHOIICHHWH  MEKAY  TPHIOHOMETPHYECKHMH
BEHYHMHAMH.

JlokazeiBaTek TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, TPHMEHATH MX
VIR HAXOAICHHSA PATIHUHBIX IEMEHTOB TPEVIOJIBHHKA («PCUICHHE TPEYIOJALHHKOBY ),
MPH PEHICHHH FEOMETPHYCCKNX 3as1ay. TIpUMEHATL NONYUCHHBIC 3HAHHA NPH PCLICHNUM
NPaKTHYECKHX 3a/1ay.

[TpUMEHSTL TPHIOHOMETPHIO B 3A/1a4%aX HA HAXOWKACHHUE MIOMALN, BLIBOAHTL M
BIQJETh  TPHTOHOMETPHYECKHMH  OpMyJIaMH  JUIR  MJOIAIAHM  TPEYrO/IbHHKA,
napauienorpamMma, pomoa, TpaneuM, BeIBOANTL M npumeHsts Gopmyny ['epona u
(hOpMYAY U1 NIOIIAIH BLIIYKIONO YETIPEXYTOILHHKA.

MmeTh npeacTaBIeHHe 0 TOMOTETHH, MPUMEHATH B MPAKTHYECKUX CHTYALIMAX.

Henonszosars Teopembl Yessl # MeHenas npu peuieHus 3anay.

Henons3oBars TOPEMel O BIMCAHHBIX VINAX, VIAAX MEALY XOpAaMH (CEKYIINMH)
M VIJie MEXKAY KacarenbHOM W XOpAOH mnpH PEelICHHH TeOMETPHYECKHX 3aaay.
JIOKA3LIBATL W IPHMEHATL TCOPEMB O NPOU3BEACHHH OTPE3KOB XOPJA, O NPOHIBEACHHN
OTPE3KOB CEKYIINX, O KBAIPATE KACATe/ILHOM.

o0
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Braners nOHATHEM KOOPAMHAT HA NMJAOCKOCTH, paborars ¢ YPaBHCHHEM NPSMOi
Ha MIOCKOCTH. Baajers NOHATHAMK VIIOBOIO KOA(pHuMenTa u cBODOJHONO 4iieHa,
MOHHMATH MX FCOMCTPHYCCKHIT CMBIC W CBA3E YITI0BOIO KOMP(DHIMEHTA ¢ BO3paCTaHnEM
n vOpiBanuem JmHEHHONH QyHKuMK. YMETh peluaTh METOAOM KOOPAMHAT 3aaaum,
CBA3AHHBIC C MAPAVICIBHOCTEIO H NEPNCHANKYIAPHOCTBIO MPAMBIX, NEPECCUCHHEM
NPAMBIX, HAXOKACHUEM TOYCK NEPECCHCHMS.

BHIBOANTEL ¥ BIAACTH YPABHCHHEM OKPYKHOCTH, MCNonL30BaTh METO KOOpAMHAT
NS HAXOAJICHHA NepeceucHnit OkpykHOCcTell M npambix. Baaners  (opmynamu
PacCTOAHNA OT TOUKH A0 MPAMOIL, TUIOUIALM NApaAIeorpaMMa B KOOPAHHATAX, HMETh
nousTHe 00 OpHEeHTHPOBaHHON miomaan. [loab30BaTLCs  METOAOM  KOOPAWHAT
HA TJIOCKOCTH, NPUMEHATH €O NPH PEIICHHH TCOMETPHYCCKNX H NPAKTHYCCKHX 3a/1ay.
[TpumenaTe METOA KOOPAMHAT B NPaKTHKO-OPHEHTHPOBAHHLIX TEOMETPHYECKHX
3ajavax.

Baaaers NOHATHEM BEKTOPA. YMETh CKAAILIBATL U BEIYHTATL BEKTOPLI, YMHOXATH
Ha 4YMCI0, BAAIETH MNpPaBHIaMH  TPEVIOJbHHKA W napansenorpamma. Baagers
NPaKTHYECKUMH HHTEPNPETALMAMH BEKTOPOB. YBEPEHHO MOIL30BATHCA KOOPAHHATAMM
BeKTOpa. BaaseTs CI0MKEHHEM H BHIMHTAHHEM BEKTOPOB, YMHOKEHHEM BEKTOPA HA YHCI0
B KOOp/HHATAX.

Hmers npeacrasnenue © Oasuce (Ha niockocTH). PacknaaniBath BEKTOPSI
no Oaszucy. PacknaaeiBate BEKTOPb CHJII € MOMOILK)  MPOCUMPOBAHHA ©
TPHNOHOMETPHYECKHX COOTHOWICHNH. [IpHMEHATE NOIYUEHHBIE 3HAHUA B NpocTeimmnx
(hr3nueckux 3aaayax.

Brnaners NOHATHEM CKAIAPHOTO MNPOW3BEACHHA BEKTOPOB, MOHHMATh €ro
rEOMETPHYCCKHIT CMBICII W YBEPEHHO MOJILIOBATECA €0 BBIPAKEHHEM B JICKAPTOBBIX
KOOpAHHATAX. 3HATh AHCTPUOVTHBHOCTL CKANAPHOIO MPOH3BEACHHA H €0 CBA3b
¢ npoeHpoBaHrneM. [IpUMenaTL CKAIApHOE NMPOH3IBEACHHE BEKTOPOB JUIA HAXOKIACHHA
JUTHH H YI710B. Peiars reOMerpuyeckue 3a1a'i ¢ NOMOUILIO CKANSPHOrO NPOH3BEACHHA,
Henons3oBars CKAIAPHOE NPOH3BEACHNE BEKTOPOB B anredpanyeckux M (PH3HUSCKNX
3ajavax.

Braners nOHATHAMM NPABIIBHONO MHOTOYIOJIBHUKA, JUIHHBL OKPYAKHOCTH, JUIHHE
AYTH OKPYAKHOCTH M PAAHAHHON MCPBI VI, BHIYHCIATE TUIOIMAAL KPYTra H €ro 4acrei.
[Tonumare cmbicn uucna n. [IpUMEHATE MONYYEHHBIE YMEHHA MpPH  PEIICHNH
NPAKTHYCCKUX 3a1a4. 3HATHL HCTOPHYCCKHUE CBEIACHNA 00 HIMEPCHUM JUTHHBI OKPYAROCTH
W IIOIIAN Kpyra.

Hmers npeacrasiesne o npeodpazoBaHHi IUIOCKOCTH, O ABHIKEHHAX, Haxoauts
OCH, UCHTPbl CHMMCTPHH  (Mryp, UCHTPBI NOBOPOTA, HAXOAMTL  KOMIO3MIMK
npocreitiumnx  npeodpasosanmii.  TIpUMCHSTL  JIBHAKCHHA  [UIOCKOCTH  [IPH PEUICHMK
rEOMETPHYECKHX 3a1a4,

[TpUMEHATL NOAYYCHHBIC 3HAHUA HA MPAKTHKE ~ CTPONTL MATEMATHYCCKHE MOJICIH
AR 3a0aY PeaNbHOW  JKM3HM M NPOBOIMTL  COOTBETCTBYIOUIME  BLIYHCIACHMSA
C MPUMEHCHHEM NOJA0OHS W TPHIOHOMETPHYCCKHX  (PyHKUMA  (noas3yscek, 1ae
HEOOXOAMMO, KATLKYISTOPOM ).
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7 KJIACC
Hassanne pasjena Konmuecrso OCHOBHBIC BHJILE JICATCIBHOCTH
OcHoBHOE conepKanne
(Tembl) Kypca 4acos 00YyHAKIHXCH
Hauana reomerpum. 28 HeTopns BOSHUKHOBCHNS | 3HAKOMHTBCH ¢ HCTOPHCH pasBuTHS
[Tpocreiimmne Pa3sBHTHA FrEOMETPHH. FEOMETPHH, MPHMEHEHHEM NEOMETPHH
reoMerpudeckue purypnl HavansHbie NOHATHSA rEOMETPHH. B peaibHON HKH3HN,

H ux ceoiicrea. Msmepenne
reOMETPHYECKHX BETHYHH

Touka, npamas, OTPE30K, Jy4.
[NTonsTie o6 akcHome, Teopeme,
JI0KA3aTENLCTBE, ONPEAC/ICHHN,
CBOMCTBE, NPHIHAKC.

B3auMHOe pacronoxeHne Touex
Ha npamoit, Msmepenne JUmnel
OTPE3KA, PACCTOAHNE MEAULY
TOYKAMH,

[TosnynaockocTs n yrosn. Buas

VIJI0B. H3MC[EHHC BCJIHYHH VIJI0B.

BeprukaibHbIC H CMEKHBIE VITIbI.
[Napannenbubie u
NEPNEeHANKYIAPHBIC NPAMBIE.
buccexrpuca yraa,

Jlomanas. Buas aomansix. /Linna
JIOMaHOi. MHOPOYIoJILHHKH.
[TepumeTp MHOTOYTONIBHHKA.

DOpPMYIHPOBATL OCHOBHBIC MOHATHA,
ONpeaesIeHHs H AKCHOMbI.

Pacnosnasark W3vueHHbBIE
FEOMETPHYECKHE (PUIYPBI, ONPEACHsTL X
B3AMMHOE PACroNOKEHHE, BRINOIHATE
4EPTEA NO YCIOBHIO 3aJ1a4H,

H3mepaTh InHelnbIC H YII0BbIE
BE/THYHHBI TEOMETPHYECKHX H
NPaKTHYECKHX 00BEKTOB.

Onpenesars «Ha rAa3» pa3Mepbl peaibHbIX
00BEKTOB, NPOBOANTE rPYOYIO OLIEHKY HX
pasmMepos.

Pemars 3a1a4i Ha BIMHCICHHE UTHH
OTPE3KOB H BEAWYHH YIJIOB,

Pewiars 3asaum Ha B3auMHOC
PACTIOIONEHHE NEOMETPHUECKHX (PUTyp.
[TpoBonTs KaaccHPpukamio yraos,




denepannuan padouan nporpamsa | Maresarisn. 7-9 suacest (veayOseunsiil yposenn )

[TOHATHE O BHINYKIABLIX H
HEBBIMYKIBIX MHOTOYTO/ILHUKAX,
MHCTPYMEHTH JUIA H3MEPCHUiT 1
noCTPOCHMH

BBIMHCIIATE JIMHCHHBIC M YTTIOBBIC
BEJTHYHHBL, MPOBOJANTL HEOOXOINMBIE
JAOKA3ATCIALHBIC PACCYIKICHUA,

Bbiunciats nepuMeTpsl npocteiimx Guryp,
JIOMaHBIX.

Pa3nin4ars BHINYKILIC H HEBBINTYK/IbIC
MHOFOYTOJIbHHKH, paBHble (PUTVPSI.

[TpoBOANTL NpOCTERIINE NOCTPOCHUS H
H3MCPCHHA € MOMOUILIO HHCTPYMEHTOR

TpeyroibHukn

19

Memnana, GuccexTpuca U BbicoTa
TPEVIOJIBHHKA,

PaBeHcTBo TpeyroiibHHKOR.
[lepsuiii u BTOpOIi npu3Hakn
PaBEHCTBA TPEYTOALHHKOB,
PaBHOOEIpPEHHBIE TPEYTONBHUKH H
ux ceoiicrea. [Ipu3nax
PABHOOCAPEHHOIO TPEYIOJILHHKA.
Tpernii npusnak paseHcTea
TPEYrOJILHHKOB,

MUIVPEI € OCEBOIT CHMMETPHEIT.
[TpuMepbl cuMMeTpHn

B OKPY/KAIOUIEM MHPE

Pacno3nasath napbl paBHbIX
TPEYTOJILHUKOR HA NOTOBLIX MEPTEKAX
M Ha KaeT4aToit Oymare (¢ ykasanmem
NMPH3HAKOB ).

Onpeneasts napsl PABHBIX TPEYTOALHUKOB
B FEOMETPHYECKHX KOHDHUrypaumsax

(C yKa3aHHEM NPHU3HAKOB).

BeIBOANTE CACACTBUSR (PABCHCTR
COOTBETCTBYIOUINX IEMEHTOR)

M3 PABEHCTBA TPEYIOJILHHUKOB,
Henons3oBars npu3Haky paBeHcTea
TPEYrOIbHUKOR B PELLICHUH
FCOMCTPHUCCKHX 3a1a4.
DopmyaupoBarTh ONpeae/IeHHs
OHCCEKTPHCHI, BBICOTBI, MEAHAHBI
TPEYTOILHUKA, CEPEAHHHOIO
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NEPNCHAMKYIAPA OTPE3KA; nepuMeTpa
TPEYrOJIbHHUKA, OCH CHMMETPHH (PUTVPEL
Pacnosuasars (purypei ¢ 0CeBoii
CHMMETPHEH.

Paznuuare NOHATHA CBOMCTBA M NPH3HAKA,
(POpMYIHPOBATL COOTBETCTBYIOUINE
NIOTHYECKHE VIBEPKICHHSA.

JlOKa3LBaTh U NPUMEHATE CBOCTBA W
MPHIHAKH PaBHOOCAPEHHOIO
TPEVTOIILHHKA B PELLIEHHN
FEOMETPHYSCKUX 3a/1aY.

CTpouTs HEpTeHKH, pellarTsh 3anayum

C NOMOIUBLIO HAXOMICHHA PABHBIX
TPEYTO/ILHUKOB.

Henonb3osars nn(ppoBbie pecypes

JUIA IOCTPOSHKI W MCCIICI0BAHNA CBOCTB
n3ysaeMmbix Guryp u kondmrypaumit

[Napannensnocrs. Cymma
VIJI0B MHOTOYTO/IbHHKA

15

[NapannesbHOCTh NPAMBIX,
CroifcTsa u npu3HaKu
NAPAIEIBHBIX MPAMBIX.

CymMa yIJ710B TPEeYroibHUKA.
BHEWHHE YIB! TPEYIOJIbHHKA.
CyMMa BHYTPEHHHX VITIOB
MHOIOVPOJIbHHKA H BHEUIHHX VITIOB
BBINYKJIONO MHOIOVTOJIHHKA

DopMyYIHPOBATH NOHATHE NAPAIE/IBHBIX
NPAMBIX, HAXOANTH NPAKTHYCCKHE
MPHMEPHI.

3HAKOMHTLCA ¢ HCTOPHEH pazBHTHSA
FCOMETPUH, NATHIM nocTyaarom Esximia,
3nayennem pabot Jlobauesckoro.
Hayuars ceoiicTsa yriioB, 00pa3oBaHHLIX
PH MEPECEUCHNN NAPAIUICIIBHBIX MPAMBIX

9 xnacont (VeayOmesmuil yposenn)
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CEKYICH.
[TpoBoanTs J0Ka3aTeILCTBA

NAPAICILHOCTH JABYX NPAMBIX

C MOMOUILIO VIJIOB, 00pa30BaAHHBIX

MPH MEPECEUSHNH ITHX MPAMBIX TPEThel
MPAMOI.

Paznmuars cBOHCTBA W NPHU3HAKH
NAPALICILHLIX MIPAMBIX, IPHMECHATL UX
MPH PEIICHIH FCOMETPHYCCKHX 3a/1a4.
BuIYHCIATE CYMMY VITIOB TPEYTONLHHKA,
CYMMY BHYTPEHHHX VIJI0B
MHOFOYIOJIBHHKA M BHCIIHUX VIJIOB
BBITIVKIOIO MHOTOYTO/IbHHKA.

Haxoauts ynciosbie 1 OyKBEHHbBIC
IHAYEHNA YTIIOB B FEOMETPHYECKHX
3a/1a4ax ¢ HCMNONBL30BAHHEM TEOPEM

0 CYMME VIJIOB TPECYIOIbHHKA W
MHOrOYroJIbHHKA.

[TPUMCHATL NOAYYCHHBIC 3HAHMS

MPH PEIICHHH TEOMETPHYECKHX

3anay

[Tpamoyroisubie
TPEYr OJIbHHKH

[Tpu3nakn pasencrsa
NPAMOYTQIIBHBIX TPEYTOJIBHHKOB.
[lepneHAHKYAAp H HAKJIOHHAA.
CroicTBo MeaAHaHbI

JloKasmBars NPH3HAKK PpaBeHCTRA
MPAMOYTO/IbHBIX TPEYTOIILHHKOB,
Onpenenars naps! paBHbIX
MPAMOVIOALHBIX TPEYTOIbHHKOB
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NPAMOYTOJILHOTO TPEYTOJILHHKA, HA KACTYATONR OyMare u B reoMeTpHUCCKHX
NPOBEAEHHONH K MMNOTEHY3E, KOH(HTypaumax (¢ ykasanuem
[TpAMOYTOILHBI TPEYTOALHHK MPUIHAKOB).

¢ yriom 8 30 Henons3oBars NpH3HAKK paBeHCTBa

MPAMOVIO/IbHBIX TPEYTOIbHAUKOB,
HEPABCHCTBO O HAKAOHHON N
NEPNEHAHKYIAPE B PELICHHH
FEOMETPHYECKHX 3a/1a4.

Jokasusars CBOHCTBO MeAHANbI
MPAMOVIOJIBHOTO TPEYIO/IbHHKA,
MPOBEACHHOH K rHNOTEHY3E, W
COOTBETCTBYIOUIMI NPH3HAK, CBOHCTBA W
NPH3HAKH NPAMOVIOILHOTO TPEYrO/IbHHKA

¢ yraom 8 30",

[TpuMenaTh NOMYHEHHBIC JHAHUA

MPH PEIICHHH FEOMETPHYECKHX

3anay.

Pemars 3a1a4m Ha NPUMEHEHHE CBOKCTB
NPAMOVIOJIBHOIO TPEYrOJIbHHKA.
Henons3osars nonyyennbie 3aaaun

NPH PEILCHHN NPAKTHYECKHX

3ajau
["eomerpiueckue 5 CoOTHOMICHHA MEKILY CTOPOHAMH BuIBOAHTL NPOCTEHILIHE FreOMETPHYISCKHE
HEPABEHCTRA M YIJIaMH TPEYIOIBHAKA. HEPABEHCTBA, MOHMMATHL HX NPAKTHYECKHX
HepaseHCTBO TPEVroibHHKA. CMBICI.

66



Menepansuan padovas nporpamsa | Maresa ik
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HepapeHcTBO 0 JIHHE JIOMAHOIA.
HepapencTBo Menay
NEPREeHARKYIAPOM H HAKIOHHOI.
PaccrosHue o1 TOUKH 10 npaMoil

Hcnonsiosars J1I0Ka3aHHbIE
FCOMCTPHYCCKHE HCPABCHCTEA,
CHMMCTPHIO B PEHICHHH 3a1a4

OKpYKHOCTS.

[ eomerpiyueckne Mecra
Touek. [TocTpoenns

C MOMOLIBIO LHPKYJIA
H JIMHCIKH

18

OKpYKHOCTb, XOP/bI U AHAMETPbI,
uX croiicTea. Baaumuoe

PacnonoKEHNE OKPYIKHOCTH W
npamoii. KacarenbHnaa U cexyuias
K OKPVKHOCTH,

OKpYKHOCTD, BIHCAHHAR B YTOJL
[ToHATHE O reOMETPHYECKOM MECTE
ToueK. [IpuMepst reoMeTpHyeckux
MECT TOYEK HA IIOCKOCTH.
OnucanHas OKPYKHOCTh
TPEYIroJIbHMKA, € LCHT].

MeToa reoMeTpu4ecKknx MecT
TOYEK NMPH PEILICHHUM
reOMETPHYECKHX 3a1a4.
OBGocHOBAHHA NPOCTEHIIMX
NOCTPOCHMI, ITanb 3a1a4n

HA NOCTPOSHUA, PEHICHHE 3a1a4
HA NOCTPOSCHHE LIHPKVIIEM H
JIMHCHKON

DopMyIHPOBaTL ONPEACTICHHAS
OKPYAKHOCTH, XOP/Ibl, AHAMETPA U
KacaresbHOi K OKpYRHOCTH, M3yuars ux
CBOHCTBA, MPU3HAKH, TIOCTPOCHHE
YCPTEKCH.

Heenenosars, B TOM YHCIE HCNOAL3YA
LUH(PPOBBLIE PECYPCHI: OKPYKHOCTD,
BITHCAHHYIO B YIOJI, UEHTP OKPYIKHOCTH,
BIUCAHHOI B YTOI. PABEHCTBO OTPE3KOB
KacareJIbHbIX,

Osnanesars NOHATHEM ONHCAHHOM
OKPYKHOCTH TPEYTOJIbHIKA.
DOPMYIHPOBATH ITANK! 334

Ha NMOCTPOCHHE (MOCTPOEHHE,
JIOKA3aTeNLCTBO, HCCIE0BAHNE ),
MPOBOAMTE 3a/1a4H HA NOCTPOCHMUE,
OCYILECTRIATL OCHOBHBIC MOCTPOCHHA
LMPKYJIEM H JTHHEHKOH.

3HAKOMMTBCA ¢ HCTOPUCH pasBuTH
FEOMETPHH, KIACCHYECKHMH 3a1a4amu

0 NOCTPOCHHH
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9 acont (VeayOmenuuil yposenn)

[ToeTopenne, obodmexue, 10 [losropenne n 0do0buieHne Pewars 3a1a4u, HWUTIOCTPHPYIOUIHE CBA3H
cUCTeMaTH3aluA 3HAHWH OCHOBHBIX MOHATHI H METO0B MEWKIY PANTHYHBIMH TEMAMH KVPCa
Kypca 7 knacca
OBUIEE KOJIMYECTBO 102
HYACOB T10 IMPOI'PAMME
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8 KJIACC
Hazpanne pazaena Konuuecrso OCHOBHBIE BH/IbI AEATE/ILHOCTH
OcHoBHOE concpanmne
(Tembl) Kypea Yacos 00YHAKOINXCH
HeThIpEXyronbHIKH 22 [Napantenorpamu, ero npusiakn 1 M3obpaxkare  HAXOANTH HA YepTEkKax

ceoiicrea. [Tpamoyronsuuk, pomo,
KBAJIPAT, HX NPHU3HAKK H CBOMCTBA.
Cpeanas AMHNR TPEYrOJIbHUKA.
Tpaneuns. PasnoGeapennasn
Tpaneuus, e¢ CBoHCTBa |
npusnaku. [lpamoyronsHas
Tpaneuus. CpeaHis JTHHRA
Tpaneunn. Teopema daneca.
Teopema 0 MPONOPUHOHAILHBIX
orpeskax. LlenTp macc
TpeyrosibHnka. Lienrpaisno-
CHMMETpHUHbIC GUIVpSI

HCTBIPEXYIOJILHHKHN PA3HLIX BHIOB H MX
ATIEMEHTHI,

DOpPMVIHPOBATEL ONPEAC/ICHHS
napaiie/IorpaMMa, NpaMoyroabHHKA,
pomOa, KBaapara, Tpaneinu, pasHoOoKo#H
TPANCUHN, NPAMOYTIONLHOH Tpaneumn,
JlokaseiBate U HCNOAL30BATE

MPH PELICHUY 38184 NPH3HAKK U CBOACTBA
napaiIe/IorpaMMa, NPAMOYTObHHKA,
pomOa, KBaapara, Tpaneunn, papHoboKol
TPAnCeuHn, NPAMOVIOILHOH TPANCIHH.
JlokaspiBath M HCNOABL30BATH

npu pewenny 3aaay reopemsl daneca

H O NPONOPIHOHAILHLIX OTPE3KAX.
DopMyIHPOBaThL U A0Ka3kIBATHL CBOICTBA
TOMKH [EPECEHCHHUA MEINAH
TPEYrOJILHUKA, NOAYHATE NPEACTABICHNS
0 METO/IE MAcC, O CBA3M ¢ PUINKOI.
DOpMYAHPOBATL ONPEACICHHE W
NOKa3bIBATHL CBOHCTBA LCHTPA/ILHO-

CHMMETPHYHBIX duryp.

6
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O xnacent (VeayOuenuui yposenn)

Pemars 3a1a4i € HCNOABL30BaHHEM
CBOHCTB H IMPH3HAKOB Napajienor paMmma.
[IpoBoanTE JeneHNE OTPE3Ka HAa PaBHBIE
HACTH € MOMOLUBIO LUMPKY.I M AMHCHKH,
Henons3osars LnpoBLIC peCypes

JUIS HCCNIEIOBAHMA CBOHCTB H3y4aeMbiX

(puryp u kondmrypaimii

[Toaobue

16

[Mosodue TpeyraibLHIKOB,

ko3 puument nonotua. [pusnakn
NOA0OHA TPEYrOJILHIKOB.
[Tpumenenne noaodus

NPH PEILICHHA NMPAKTHUECKHX
3anay. BeeaeHue noHsaTus
npeoGpazopanng nojaodus u
noAoOHBIX (hUryp

Haxomms noaotHeie TpeyroabHHKH

Ha NOTOBBIX HEPTEKAX, YKA3bIBATH
COOTBETCTBYIOUIHE NPH3HAKH NOA00HA.
Onpenenars napsi noA00HbIX
TPEYTOILHUKOR B FEOMETPHYCCKHX
KOH(HIypaumsax.

Pewars 3a1a4uu va noaodubie
TPEYTOILHUKH ¢ NOMOIILIO
CAMOCTOATCILHOIO NMOCTPOCHUS HCPTEIKEH
H HAXOAICHHA MOA00HBIX TPEVIOIBHHKOB,
C YKA3aHHEM NPH3HAKORB N0A00MS,
[TpoBOANTE NOKa3aTE/ILCTBA

¢ HCMONB30BAHHEM MPH3HAKOB NOAOOHSA,
[TpHMEHATE NOAYUEHHBIE 3HAHUA NPH
PELIEHHH NEOMETPHYECKHX H
NPAKTHYECKHX 3a/1aM.

3HAKOMMTLCA ¢ NOHATHAMM
npeodpazosaHud noa00Ha 1 NOAOGHBIX

(puryp
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7-9 xaacent (VeayOaesuui yposenn)

ITnomane 16 [Monarue naowaan. Ceoiicrsa DopMyIHpOBaTL CBOICTBA NJIOIIA/M,
NAOWANCH reOMETPHYECKHX PUIYP. | BBIACHATL MX HAMJIAAHBI CMbIC,
[Tpocreiimme Gopmyis Buisoau s GOpM VL 101am
JUIA TUIOWIAAN TPEYTOLHUKA, napauvienorpaMma, TpeyroibHHKA,
napaanenorpamma, pomta u TpaneuHn 13 (PopMyaLI Niaoman
Tpanetm. [how@anm noaodusix MPAMOYIONLHUKA (KBapaTa).
thuryp Haxoaute nuomanu uryp,
H300paKEHHBIX HA KaeTUaToi Oymare,
HCTIOABL30BATL PasOHEHHE HA HACTH W
AOCTPOCHHE.
Haxoauts nuom@aan noaobHeix puryp.
BuI4ucasTs nioumanm pasimaHbLIxX
MHOTOYTOJIbHBIX (PHTVYP.
Pewars 3ana4ym wa naowmans
C MPAKTHYECKHM COZICPIKAHHEM
Teopema Iudaropa n 18 Teopema [Nudaropa. [pumenesne | 3HAKOMHTBCH ¢ HCTOpPHEH TEOpEMbI
HAYANA TPUTOHOMETPHM Teopemnt [ndaropa npu pemennn | Tudaropa,

NPaKTHYECKHX 3a1a4.
[TponopumoHaibHBIC OTPE3KK

B NPAMOYTOIIBHOM TPEYTOJIbHHKE.
CHHYC. KOCHHYC, TAHTEHC W
KOTAHICHC OCTPOIo yria
NPAMOYTQIIBHOTO TPEYTOJIbHHKA.
Tpuronomerprueckne GyHKIHHA
vraos B 30°, 45° u 60°

Hokaseiars Teopemy [lndgaropa.
JlokaswiBars COOTHOIICHHS MEHKILY
MPONOPUHOHATLHEIMH OTPEIKAMH

B MPAMOYTOJILHOM TPEYTOJIbHHKE o
MPHMCHATL MX [IPH PCLUCHHH
rEOMETPHHECKHX 3a1aY.

Pewars 321241 Ha NPUMEHEHHE TEOPEM bl
[uparopa, B TOM YHCIIE C NPAKTHYECKHM
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COACPKAHHEM,
Onpenenars OCHOBHBIC

TPUrOHOMCTPHYCCKHE (DYHKIMK yIia

¢ MOMOUIBLIO MPAMOYTOABHOTO
TPEYIOIbHUKA, COCTABNATE TAdIHILY
FHAYCHUH TPHIOHOMETPHYECKIX (PYHKILHI
ANA OCHOBHBIX YITIOB.

[IPUMEHATL NOAYYEHHBIE 3HAHUS W
YMCHHSA NPH PEIICHHH MPAKTHYCCKHX
3anau.

3HAKOMHTLCH ¢ HCTOPHEH pasBHTHS
TPUTOHOMETPHH

Yrist 0 HeTHIPEXYTOIbHUKH,
CBAAHHBIC C OKPYKHOCTBIO

BrnucanHbie 1 UEHTPAIBHBIC YIJIbI,
VIO MEACLY KacaTeIbHOH M
XOpA0oit. Yribl MEKIY XOpaamu U
CEKYILHMH,

Bnucannsie n onucannbie
versipéxyronbHukn. Ceoiicrsa #
NPH3HAKKH BITHCAHHOIO
HCTLIPEX YT QJILHHKA,

B3aumHOe pacrnonoxeHue ABVX
OKpyRHOCTCH, Kacanne
okpyiHocTel. Obmme
KacareIbHbIE K ABYM
OKPYIKHOCTAM

DopMyIHPOBATH OCHOBHLIE ONPEICICHHA,
CBA3AHHLIC C VIJIAMH B KPYI'C (BIHCAHHBIH
Vo, UEHTPAILHbIH yro).

HaxoanTs BIUCAHHBIE VIIEL,
ONMPAKOIMECH HA OJIHY JIYTY, BBIMHCIATE
VIJIbl C MOMOIIBIO TEOPEMBI O BITHCAHHBIX
VIJIAX, TCOPEMbI O BIIHCAHHOM
CTBIPEXVIOJIBHHKE, TCOPEMBI

O UCHTPATLHOM VIJIE.

HMceneioBars, B TOM YHCIE € TOMOUILIO
UH(PPOBBIX PECYPCOB, BITHCAHHBIC W
ONMHCAHHBIE YETHIPEXYTOILHHKH,
BBIBOJIMTH HX CBOHCTBA M NPH3IHAKMH,




Depepanuuan pabouan nporpamsa | Maresarika. 7

9 aacont (VeayOnesuuii yposenn)

Henons3osars 5711 CBORCTBA M IPH3HAKH
MpH PeLICHUN 3a1a4

ITosropenne, oboduienne, 10 TTOBTOPCHNE OCHOBHBIX NOHATHI 1| Peluars 3a1aun, WITIOCTPHPYIOUINE CBA3H

cucTeMaTH3aua IHaHui METO/I0B KYpCcoB 7 u 8 K1accos, MEIKIY PasiHyHbIMK TEMAMH Kypea
obobwenne 3HaHnii

OBIHIEE KOJIMYECTBO 102

HYACOB T10 IMPOI'PAMME
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9 KJIACC
Hazpanne pasnena Konnvecrso OCHOBHBIE BH/IbI ACATE/ILHOCTH
PO OcHOBHOE CoepKanne
(Temsl) Kypea YACcoR 0DyHaKOLHXCH
Pelienne TpevrosibHHKOB 22 CHHYC, KOCHHYC, TAHTECHC YIJIOB (DOpPMYAHPOBATH ONPEACICHHA

or 0 10 180°, OcHornoe
TPHIOHOMETPHUCCKOE TOKICCTBO,
DOpMYIIbl TPHBEICHHA.

Pewenne TpeyroasHukos. Teopema
KOCHHYCOB H TCOpPEMa CHHYCOB.
Pelenne npaktHyeckux 3aaay

C HCIONB30BAHHEM TCOPEMbI
KOCHHYCOB M TCOPEMbI CHHYCOB.
Tpuronomerputeckue Gopmyib
JUIR TIOIAAN TPEYTOIbHHUKA,
napaaiesorpaMma,

®opmyaa ['epona. Dopmyinia
MAOWAINN BLITYVKAONO
YETBIPEXYTO/IbHIHKA

TPHTOHOMETPHYECKUX PYHKUMIA TYTBIX
H NPAMBIX VIJI0B.

Cocrasnare Tabnmuy 3navennii
TPHIOHOMETPHYECCKHUX (PyHKLHTA

JUIA OCHOBHBIX Y1108 o1 0 210 180°,
BHIBOAHTH COOTHOIICHHA MEXILY
TPHIOHOMETPHUCCKUMH (DYHKIHAMH,
Brisoauts npocteiimme (hopmyibl
MPUBEACHNUA H3 FTEOMETPHHYECKHX
cooOpaxkenuii,

BbIBOANTE TEOPEMY KOCHHYCOB H TEOPEMY
CHHYCOB (¢ paJIHyCOM ONMUCAHHOMH
OKPYAHOCTH ).

Petuars 3a1a4i 1o reoMeTpun

C MCTIOAL30OBAHHE TEOPEM KOCHHYCOB H
CHHYCOB, HAXOMTH PAIMYC ONMUCAHHOI
OKPYKHOCTH.

Pewars npaKTHYecKkne 3anauu,
CBOJIALIMECH K HAXOMIACHHIO PARTHYHBIX
IEMEHTOR TPEYrOIbHHKA.

BRBOANTE TPHIOHOMCTPUYCCKHE
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(POPMYABI LIS NAOIAAH TPEVIONBHIKA,
napanaenorpamma, gopmyay 'epona,
(hopmyay naowaan BuINYKA0ro
HETBIPEX YT ONILHHKA,

Pewnars 3a1a4i ¢ HCNONB30OBAHHEM
H3YHEHHBIX TEOPEM B COOTHOLICHMI.
Pewars npakTHieckue 3anayum

HA HAXOAJICHHE TUIOLAAH C IIPHMCHEHHEM
Janubix hopmya

[Tonodue TpeyronbHUKOB 12 Xopast n noA0OHbBIE TPEYTOMBHHKN | JlOKa3bIBaThL TEOPEMBI O MIPOH3BEACHNN
B OKpykHoCTH, Teopema OTPE3KOB XOP/L, TEOPEMbI O NPON3BEACHHHN
O NPOM3BEACHNI OTPE3KOB XOP/L, OTPE3KOB CEKYUIMX, TCOPEMY O KBAIpaTe
TEOPEMbI O MPOH3BEACHHH KacateabHoil, Teopembl Hepst 1 Menenas.
OTPE3KOB CCKYIUIMX, TEOpeMa Heenenosars, B TOM YHCIE ¢ NOMOIIBIO
0 KBaJpare KacareabHOil, LUH(]POBLIX PECYPCOB, M3YHACMBIE
[Tpumenenne npu penieHnn KOH(urypaunn,
reOMETPHYCCKHMX 3a/1au, [TPUMEHATH JAHHBIC TEOPEMbI
Teopemsl Yesnt 1 Menenas. MpH PEHICHHH FTEOMETPHYECKHX 3a1aY.
[Mousitne o romorernn 3HAKOMHUTLCS € NOHATHEM O TOMOTETHH,
C €ro NPUMEHEHUEM, B TOM 4HCIIE
B MPAKTHYECKHX CHTYALIHAX
Meron koopaunar 10 Ypasuenue npamoii Ha nuockocty. | OcCBanBarh MOHATHE NPAMOYTONLHOH

Yrnoeoi koapduuuent u
CBODOAHBIH 4NEH, NX
rEOMETPHUCCKHIT CMBICIL

CHCTEMBI KOOPIMHAT, JCKAPTOBBIX
KOOPAMHAT TOYKH.
BBIBOANTE YPABHEHHUS NPAMOIT
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[Mapanieasnocrs n
NEPNEHANKYIAPHOCTE MPAMBIX
(uepes vranosoit koagduument).
YpaBHEHHE OKPYKHOCTH,
Haxomaenne nepeceveHnii
OKPYKHOCTCH M NPAMBIX

B koopauHartax. Gopmynia
PACCTOAHUA OT TOUKH J10 NPAMON,
[Tnomans napasneaorpamma

B KOOPAHHATAX, MOHATHE

00 OPHEHTHPOBAHHOMN TUIOIAN,
[TpuMmenenne MeTona KoopauHar
B NMPAKTHYECKH-OPHEHTHPOBAHHBIX
ICOMETPHYCCKHX 3a1auax

B KOOPAMHATAX, YPABHCHHE
OKPYAHOCTH.

Briaeasnts nOJAHLIA KBAAPAT [U1S
HaXO/KACHHA LICHTPa W paanyca
OKPYKHOCTH 110 €¢ YPaBHEHHID.
Haxo/tnTek TOUKH NEPECeUeHns NpPAMbIX 1
OKPYAKHOCTEH B NPAMOYTOJILHON CHCTEME
KOOpP/IMHAT,

Pewars 3a1a4m Ha HAXOKACHHE
PACCTOAHHA OT TOUKH JI0 NPAMOR.
Beisoants Gopmyany maowmanm
napaLIeiorpaMmMa B KOOpanHarax,
FHAKOMHTHCA C MOHATHEM
OPHEHTHPOBAHHOI NJOALN.
[TpHMEHATL METO KOOPAHHAT

B PAKTHYCCKH-OPHEHTHPOBAHHBIX
FCOMCTPHUCCKMX 3a/1a4ax, HCCAea0BaTh
MPUIOKEHHS METO/a KOOPAWHAT

B BBIMHCAMTCILHOH MATCMATHKE M
HH(pOpMATHKE.

HcnonszoBars undpoBbie pecypesbl

JUIR MIOCTPOCHHA M MCCIICI0BAHMIA,
3HAKOMHUTBLCA C HCTOPHEH Pa3BHTHA
reOMETPHH, HCTOPHEH METo1a
KOOpAMHAT
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Bexkropm

Bextope #a naockoctn, Croxkenne
W BEIYHTAHNE BEKTOPOB — NpaBHiIa
TPEVIOJIBHMKA W NApalIe/Iorpamma.
YMHOKEHHE BEKTOPA HA YHCIIO.
Koopaunare sexropa. Cnokenne u
BBIHTAHNUC BEKTOPOB, YMHOKEHHE
BEKTOPA HA YHCI0 B KOOPAHHATAX.
[Tpumenenne BekTopoB B pusuke,
UCHTP Macce.

[TonsaTie o Gasuce (Ha MIOCKOCTH ).
Paznoxkenns BEKTOPOB 1o Hasucy.
CrazsprHoe npon3BeacHne
BEKTOPOR, NrEOMETPHYECKH CMBICIT
H BLIPOKCHHE B JIEKAPTOBLIX
koopanHarax. JIHcTpuOYTHBHOCTD
CKAIAPHOrO NPON3BEACHNA.
CKaIsgpHOE NPOM3BEICHHE 1
NPOCUHPOBAHHE.

[TpuMEeHCHHE CKANAPHOIO
MPON3BE/ICHHA BEKTOPOB

JUIR HAXOXKIACHHA JUTHH W YTJIOB.
Petenue reoMeTpyuccknx 3anay

C MOMOIIBK CKAAPHOTO
NPOH3BEICHHA

BROJIMTEL BEKTOPEI KaK HANPARICHHBIC
OTPE3KH, HCCIIEI0BATE NEOMETPHYCCKHI
(nepementenne) u pusmuecknii (cuna)
CMBIC/TbI BEKTOPOB.

3HaTh ONPEACICHHA CYMMBI H PasHOCTH
BEKTOPOB, VMHOKEHHSA BEKTOPA HA YHCIIO,
HCCNCA0BATh FEOMETPHUCCKHI H
(pu3nyecKnii cMBICA ITHX Onepamii,
Pewars reOMeTpHYCCKHE 3a1a4n

C HCMIONB30BAHHEM BEKTOPOB.
Hcenenosars CBzh BEKTOPOB

C NOHATHAMH PABHOACHCTBYIOWIECH CHIT 1
PABHOBECHSA CHJI, MPHMEHATH BEKTOPHI

K MPOCTEHIINM 38/1a49aM MEXAHHUKH H
CTaTHKH.

PacknajbiBars BEKTOP MO ABYM
HEKOQ/UTHHCAPHBIM BEKTOPAM,
PacKAAABIBATE BEKTOPI CHII C MOMOLLBID
NPOCUHPOBAHUA W TPHIOHOMETPHYCCKNX
COOTHOIIEHHH.

OnpeaensTs CKAAPHOE NPOH3BEICHHE
BCKTOPOB I'COMETPHYCCKN 1

B KOOpAMHATAX, 10Ka3bIBaTh
PaBHOCHILHOCTL ONPEICACHHI 1
JMCTPUOVTHBHOCTH CKAIAPHOIO
MPON3BE/ICHHA.
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BRUHCIATE CYMMY, Pa3HOCTL H CKAIAPHOE
MPOM3BE/JACHHE BEKTOPOR B KOOPIMHATAX.
[TPHMEHATH CKANAPHOC NPOH3BEACHHE
JUIA HAXOMICHHA JUTHH M YIJIOB.
Hcenenopars CBA3L CKAIAPHONO
MPOU3BEICHHA U OPTOrOHAILHOIO
MPOCUHPOBAHHA, MPUMEHATE B 3a/1a4ax.
Pears reoMeTrpHYecKne 3a1aun

€ NOMOUILIO CKAIAPHOTO MPOH3BEACHUA,
Pewars 3a1a41 Ha NPaKTHYECKOE
MPUMEHEHHE CKAIAPHOIO NPHIIOKECHUS

B (pu3nke (BurumcacHne padorsl

B MEXAHHKE)

Jlmua oKpyKHOCTH
H NJ0MAAL Kpyra

16

[TpasiibHbIC MHOTOVIOIBLHHKH,
BBIYTHCJICHHE MX HIEMEHTOB.

Uneao T M JUTHHA OKPYAHOCTH,
JUmHa iyrH OKPY/KHOCTH,
Pananannas mepa yraa.

[1omans Kpyra v €ro MEMeHTos
(CeKTOpa H cerMenTa).
Buiuncnenne nepumeTpor

H I0WAACH (PHIyp, BRIOYAKOLIHX
WIEMEHTHI Kpyra

DOpMYIMPOBATHL ONPEACICHHE
MPABHILHBIX MHOTOYTOJILHHKOB, HAXOAUTH
HX IEMEHTBL.

[TONBL30BATLCS NOHATHEM JUIHHbBI
OKPY/KHOCTH, BBEACHHBIM C MOMOLULIO
MPABHILHBIX MHOTOYTOALHHKOB,
ONpeNeasTh YHCAO T, JUTHHY JIYTH H
PaJHAHHYIO MEPY VITIA.

[TpOBOANTEL NEPEXOL OT PALMAHHON MCPbI
yIria K rpaaycHoii # aoGopor,
Onpeaensts Niomanb Kpyra.

BusoauTs dopmyist (B rpaayeHoi
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H PaMaHHOR MCPE) LS JUTHH JIVT,
MIOAIEH CEKTOPOB H CEIrMEHTOR.
Boumcas s naoman caomupix Guryp,
BKITIOHAIOUIHX WIEMEHTBI OKPYKHOCTH
(kpyra).

HaxoauTe niaomanm pasanassix puryp
B 3a7a4ax peaibHON KH3HH

JIBHAKEHHUR TUIOCKOCTH

10

LlenTpansHas CHMMETPHA.
LIeHTpanbHO-CHMMETPHYHBIC
¢urypui. [Noeopor. Ocesas
CHMMETPHA, DUIYpSI,
CHMMETPHYHBIC OTHOCHTEIBHO
HEKOTOPOI OCH.

[Mapanneabuniit nepeHoc.
[ToHaTHE ABIKEHHS W €rO
croiicTea. PapencTso (puryp.
[TposBieHns cnMmeTpHu

B NPHPOJIE, JKHBOMUCH, CKYILITYPE,
APXHTCKTYPC.

KoMnosuumn asmwxenmii
(mpocTeiimre npuMepsl).
[TPHMEHCHHE B ICOMCTPHYCCKHX
3ajaqax

Pazbupars npuMepst, HUKOCTPUPYIOUIHE
MOHATHRA JIBHAKCHHA, UCHTPOB U OCCH
CHMMETPHH,

MDOPMYIMPOBATE ONPEACICHUS ABHKCHNS
MAOCKOCTH, NAPALICABHOIO NEPEHoCa,
NOBOPOTA, UEHTPAIBLHON H OCEBOH
cummerpun. Jlokassisats X CBOICTBA,
HAXOANTH HEMOABHKHBIC TOYKH, OCH
CHMMETPHH,

HaxoamTs HEHTPBI M OCH CHMMETPUI
npocrefmnx Gpuryp.

TTpUMEHATE NAPAICABHBLI ICPEHOC H
CHMMETPHIO NPH PELICHIN
reOMEeTPHYECKHX 3a1a1.

Henons3osars un@poseie pecypen

JUIR MOCTPOEHHH W HCCICA0BAHNN
npeodpazopaniii IIOCKOCTH U
KOMIO3HIMH JIBHKCHHH,
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3HAKOMHTBLCH € NMPOABICHHAMM
CHMMETPHH B TPUPO/JIE, KHBOITHCH,

CKVILITYPE, APXHTEKTYPE

[TosTopenne, obobienne, 12 [Tosropenne ocHoBHbIX noHATHIE 1| CBoOOAHO ONEPHPOBATEL MOHATHAMM:

cHCTEMAaTH3alHA 3HAHHH METOA0B KYpcoB 7-9 Kkiaccos, (purypa, TouKa, npaMas, yroi.
obobeHne H cHeTeMaTH3aUH MHOIOVIOJILHHK, PABHOOEAPEHHBIH 1
3HAHH PABHOCTOPOHHUH TPEYrOIbHHKH,

MNPAMOYTONBHBIH TPEYTOALHUK, ME/IHAHA,
OHCCEKTPHCA M BBLICOTA TPEYTOJILHHKA,
napaiaeaorpaMm, poMo, NpPaMo-yroibHHK,
KBAJIPaT, TPANCUHS, OKPYAKHOCT,
KacaTe/IbHas, PaBeHeTBo 1 noaodue
(pHryp, TPEYroNbHHKOB, NAPANAEIbHOCTE
H NCPICHANKYISPHOCTS MPAMBIX, VIO
MEALY MPAMBIMH, CHMMETPHA
OTHOCHTE/ILHO TOYKH M MPAMOIA; JIHHA,
PACCTOAHKE, BEANUHHA VI, M0/,
nepuMeTp.

Henonssosars Gopmyisl: nepumerpa u
MIOWATH MHOIOVIOIbHHKOB, JUTHHBI
OKPVAKHOCTH M MJ0IAIN Kpyra, o0néma
NPAMOYTOILHONO Napaie/Ienunea.
CroGo/HO ONepHpPOBATL NOHATHAMHK'
MPAMOYTOLHAA CHCTEMA KOOPANHAT,
BEKTOP. HCNIOJIB30BATE ITH NOHATHA
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JUIR NPCACTARICHHA JAHHLIX W PCIICHNA
3ana4, B TOM YHCIE W3 JIPYIHX YYeOHbIX
MPEAMETOB.

Pewars 3a1a4u Ha NOBTOPEHHE OCHOBHBIX
NOHATHIH, HUTOCTPALHIO CBA3EH MeKIy
PAIMUHBLIMK YacTaMK Kypea. Builbupars
METO/1 JUIA PELICHHA 3a1a4H.

[TPHMCHATD NOAYUEHHBIC 3HAHUS

B CMEKHBIX 001aCTAX, B NPAKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4ax

OBHIEE KOJIMUECTBO 102
YACOB I10 IPOI'PAMME
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@E/IEPAJIBHASI PABOYAS TTPOI'PAMMA YYEBHOT'O KYPCA
«BEPOSITHOCTB H CTATHCTHKA» HA YIUIVBJIEHHOM YPOBHE
B 7-9 KUIACCAX

HOACHHUTE/IBHAS 3AITHCKA

B coBpeMEHHOM UM(PPOBOM MHPE BEPOSTHOCTL M CTATHCTHKA NpuodperanT Bed
OQIBLIYIO 3HAYHMOCTH KAK € TOUKH 3PCHMA NPAKTHHECKNX MPHAOKCHMIT, TaK 1 WX POJTH
B 00pazoBaHun, HEOOXOAMMOM KakaoMy uesiopexy. Bozpacraer umciao npodeccui,
NpH OBJAICHUM KOTOphiMu Tpedyercs xopowas Oasosas noaroroska B o0aacTu
BEPOATHOCTH M CTATHCTHKH, TAKas NOATOTOBKA BAKHA /15 NPOAOIIKEHHA 00pa3oBaAHNA H
AA8 yeneuHoH npodecCHOHANBHON Kapbephl.

Kamniii 4e10BEK NOCTOAHHO MPUHHMACT PEIICHHA HA OCHOBEC MMCIOIMXCH Y HETO
AaHHBIX, [11s 000CHOBAHHOTO NPHHATHA PEIICHHA B YCJIOBHAX HEA0CTATKA WIH H30LITKA
HHpOpMALMK HEOOXOAHMO B TOM YHCJIE XOPOWIO CPOPMHUPOBAHHOE BEPOATHOCTHOE W
CTATHCTHYECKOE MBIIICHHE. MIMEHHO NOYTOMY BOZHHKAA HEOOXOMMOCTE (POPMHPOBATE
v o0yqaiommnxcs (PYHKUHOHATLHYIO FPAMOTHOCTDL, BKIIOHAIOUIYIO B ceda ymeuue
BOCTIPHHHMATE M KPHTHYCCKH  AHIM3HPOBaTL  HHPOPMAUMIO, NPEACTABICHHYIO
B pasiMunbiX  opMax, noHMMarh BEPOATHOCTHBIIE XapakTep MHOMMX pealbHbIX
NPOLECCOB M 3aBHCHMOCTEH, NPOH3BOAHTE MPOCTEALINE BEPOSTHOCTHBIE PACHETHI.

3HAKOMCTBO B y4eOHOM Kypce € OCHOBHLIMM NpHHUMnNamu c0opa, aHaIM3a M
NPEACTABICHNA AaHHBLIX M3 pawinyHblX Chep Ku3uu odlecTBa W rocyaaperea
nprobuiaer  obyvaomuxcs K - obmecTBeHHbIM  WHTEpecam. M3yuenne ocHoB
KOMOMHATOPHKN Pa3sBHBACT HABLIKH Oprann3aumn nepebopa w noacuéra vMcaa
BAPHAHTOB, B TOM YHCIC B NPUKJAANLIX 3a1a4ax. 3HAKOMCTBO € OCHOBAMH TEOPHH
rpaos coznagér maremarnyeckuit  (yngament s GOPMHPOBAHHA  KOMMETEHIM
B ob0nactn mudopmarnkn u uMPpoBuX TeXHONOrHA. [TpH M3YHEHNH CTATHCTUKH M
BEPOATHOCTH 00OralaloTcs NpeaCcTaBIeHna 00YHAIOUIMXCA O COBPEMEHHONH KapTHHE
MHPA # METOAAX €ro uccaeaopadna, GopMUpYeTcs NMOHHMAHHE POJIM CTATHCTHKH Kak
MCTOYHHKA COUMAILHO  3HAYMMOIl  uH(OpMauMH #  3aKJaAbIBAIOTCA  OCHOBBI
BEPOATHOCTHOIO MBIIILIEHHA.

B COOTBETCTBHH C JIAHHLIMH LEIAMH B CTPYKTYPE nporpamMmel yuebHOIo Kypea
«BepoATHOCTE H CTATHCTHKA» OCHOBHOTO 0011ero odpa3oBanus Ha yrayOIEeHHOM YPOBHE
BBIJIC/ICHBI  CIEAVIOUIME COACPKATENBHO-METOAHYECKHE uHHK:  «[Ipeacragnenne
AAHHBIX W ONUCATEILHAS CTATHCTHRAY, «BEposTHOCTEY, «DNEMEHTB KOMOHHATOPHKNY,
«Beeaenne B Teopuio rpadosy, «MuokecTan, «Jlornkan.

Conepxanne amuun «lIpeacrasneHne AaHHBIX W ONUCATEALHAR CTATUCTHKA»
CIIVAKHT OCHOBOH Ui popMupoBanns HaBbIKOB paborel ¢ HHopmaumeii: o1 YTeHHs 1
uHTepnperaumn  uHopMaunn, npeacTarneHHol B tadaMuax, Ha amarpamMmax M
rpaukax, a0 cOOpa, NPCACTABACHHS W AHAIN3A JAHHLIX € HCHOIL3OBAHHEM
CTATHCTHYECKNX XAPAKTEPUCTHK CpeaHnx # paccewsanns. Paloras ¢ JaHHBIMM,
O0YYAIOUIHECH  YUaTCs  CUMTHLIBATE W WHTEPINPETHPOBATL  JAHHBIC, BBUIBUIATS,
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APryMEHTHPOBATL M KPHTHKOBATHL NPOCTCHIIME IMNOTE3LI, PA3MBILLIATE HAL (PaKTOpamu,
BBI3BIBAIOIIHMH  M3MEHYHBOCTL, M OLCHHBATL MX BAMAHHE HA PACCMaTpPHBACMbIE
BEAMYHMHBL M TPOLECCHI,

MHTYHTHBHOE NPEACTARICHHE O  CAYHAHHON  M3MCHYMBOCTH, MCCICA0BAHHE
FAKOHOMEPHOCTEH M TCHACHUMIH CTAHOBUTCA MOTHBHPVIOUWECH OCHOBOH N8 M3YHECHHSA
TECOPHH BEPOATHOCTEH. BONBLINOE 3HAUCHHE UMCIOT NPAKTHYECKHE 3a1aHHUA, B YACTHOCTH
OMNBITHE C KAACCHYCCKUMH BEPOATHOCTHBIMH MOJICTAMY,

[MousATHE BEPOATHOCTH BBOAMTCHA KAK MEpa NMpaBAonoao0Hs cayyaiftHoro codbimhs.
[Tpn v3yuennn yuednoro kypea o0y4aomHecs 3HaAKOMATCA ¢ NPOCTEHIIHMH METOAaMH
BBIMHCJICHHA BEPOATHOCTEH B CIYHAHLIX IKCNEPHMEHTAX € PaBHOBO3MOMKHBIMH
WIEMEHTAPHBIMH HCXOAMH, BEPOATHOCTHLIMHM 3aKOHAMH, MO3BONAKOMIMMH CTABHTL M
pewars Gosee cnokubie 3anaun, B yueOHuiii Kype BXOAST HAYAIBHBIC NPEACTABICHNA
O CAYYAHHBIX BEINYHHAX M HX YHCAOBLIX XAPaKTePHCTHRAX,

B pamkax yueOHOro Kypca OCVILECTBASCTCR  3HAKOMCTBO  OOVYAIOMIMXCH
C MHOKCCTBAMH M OCHOBHLIMH ONCPAlMAMH HAL MHOKCCTBAMM, PacCMaTpHBaloTCs
NpHUMEPbLI TPUMEHEHHA TpahOoB M IEMEHTOB TEOPHH MHOKECTB /UIA PEIICHUA 3a1a4, a
TAKKE HCNONB30BAHHA B IPYIHX MATEMATHYUECKHX Kypeax H yueOHBIX npeamerax.

B 7-9 knaccax u3ydaerces yueOHbii Kype « BEposaTHOCTL M CTATHCTHKAR, B KOTOPBIi
pxoaar paszaennl:  «[lpeactaBneHMe  AAHHBIX W ONACATENbHAA  CTATHCTHKAY,
«BeposTHocTey, «DnemeHTsl  KOMOMHATOPHKHY», «BpeaeHne B teopuio  rpadosy,
«Muoxecrsan u «Jlormkay,

Obmiee “MCIO YacoB, PEKOMEHIOBAHHBIX JUIA H3y4YeHHR yueOHOro Kypea
«Beposthocts u crarucrukan, — 102 waca: B 7 knacce — 34 waca (1 yac B HEACNO),
B 8 knacce ~ 34 vaca (1 yac B veaemo), B 9 knacce — 34 vaca (1 gac B Heagmo).

COJIEPAKAHHE OBYYEHHSA
7 KJIACC

[NpeacraBnexne JaHHbBIX B BUJIE TA0IMLL, anarpaMM. 3anoiHenne Tabimi, YTeHHe U
NOCTPOCHHE CTONOMKOBBIX (CTOAGHATBIX) M KPYrOBbIX amarpamm. Yrenue rpaduxon
peanbHbIX npoueccoB. M3sneuwenne wuudopmaumn w3 auarpaMm u o ralamu,
HCNIOIL30BAHUE W HHTEPIPETALNS JaHHBIX.

Onucarenbhas  CTarucTHRa:  Cpeanee  apuMETHYECKOe, Meanana, pasmax,
HanOOIbIICE M HAHMEHBILICE 3HAYCHHSA, KBAPTHIH. CPEAHEE rapMOHHUECKOE, CpeaHee
rapMOHHUECKOE YHCIOBBIX JAHHBIX.

[Tpumepst CayuaitHoN HIMCHYHBOCTH NPH H3MEPEHHAX, B MACCOBOM IPOH3BOACTBE,
TCHACHLIMH K CTyHaiiHbIe KOACOAHNA, TPYIINHPOBKA AAHHBIX, PEACTARICHHE CITYHaiiHOl
MIMCHYHMBOCTH € NOMOUILIO  JMArpaMM, HactoThl  3HAYCHMIE, CTaTHCTHYCCKas
VCTONYHBOCTD.

['pa, sepmmna, pebpo. Crenens pepumubl Yucno pébep u cymmapHas CTeneHb
pepuiny. Tlonsine o cassubix rpadax. Tyrn 8 rpadax. Llenn u wakns. OGxon rpada
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Mepepiiigs padovan nporpasya | Marematuxa, 7-9 saacent (yrayDaduunil yponens)

(dinepos nyrs). TMowsrne o0 opuentnposannom rpade. Pewenne 3a1a4 ¢ noMoLbio
rpacos.

ViBepKIeHHs W BbicKasbiBaHud, OTpHUAHHE  YTBEPAKACHHSA,  VCIIOBHBIC
VTBEPHICHHA, OOPATHBIC W PABHOCHIIBHBIE YTBEPAICHHA, HEOOXOAHMBIE H 10CTATOYHBIC
VCIIOBHA, CBOHCTBA M npu3HakH. [IpOTHBONONOKHBIE YTBEPKIACHHA, J0KA3ATEALCTBA
OT NPOTHBHOIO,

Cayuaitnsiil HKCnepumMent (onuit) u cayyainoe codurne. BEeposTHOCTL M vacrora
cayvaiiHoro coObiTua. Ponb MANOBEPOATHBIX M MPAKTHYECKH JAOCTOBEPHLIX COOLITHI
B NIPHPOJIE H B OOLIECTBE.

8 KVIACC

MHOKECTBO M NOAMHOKECTBO. TIpUMEpLl MHOKCCTE B OKPY/KAIOUWIEM MHPE,
[Mepeceuenne n odveannenne MmuokecTs, Juarpammet Jitnepa. Yucaoswe MuokecTsa,
[TpmMepsl MHOXECTB M3 KVpCOB anreOpsl ¥ reomerpun. [lepeuncienne eMEHTOR
MHOKECTE ¢ MOMOLILK) OPraHu30BaHHOro nepedopa ¥ npaenia yMHOKeHHA, Dopmyia
BKTHOYEHHA-HCKITHOUEHHA.

Onemenrtapusie  coObrmug.  BepoatHoctn  caydaiiHbix  coObITHIE.  OnbiThl
¢ PABHOBO3MOMKHBIMH IEMEHTAPHBIMH COOBITHAMKI. Ciyuaiinblii BeIOOP.

H3MepeHne paccemBaHns  “HCIAOBOrO MaccHea. Jlucnepeus M cranjaprHoe
OTKJIOHEHHE YnCcaoBoro Habopa. CBOMCTBA JMCNEPCHH M CTAHAAPTHOIO OTKAOHCHHS.
Jlnarpammbl paccenBaHiua ABYX HabmoaaeMbiX BeHYHH. JInHeiiHas CBA3b HA AHarpamme
paccenBaHus.

Hepepo. [lepero cay4aiinoro akcnepumenta. CBoiicTsa A€peBbEB: SAHHCTBEHHOCTD
NYTH, CBA3bL MCAJLY YNCIOM Bepuimn M uucaom pédep. IMonsmne o maockux rpadax.
Pemenue 3a1au ¢ noMOoIbLIO JICPEBLEB,

Jloruvieckne cowsnl «M» n «MJIH». Cea3b MEKAY NOrHYSCKHMH COK3AMH M
onepatHaMi HaZl MHOJKECTBAMH. Mcnonks30BaHie JIOrHYecKnX COK308 B anredpe.

Cnyyaiinple  COOBLITHSA KaK  MHOMXKECTBA  UIEMEHTApHbIX  COOLITHIL
[TporuBononmkubie coObitua. Onepaunn Han coObrruaMH. Dopmyia  Cl0KeHHA
BCPOATHOCTEH,

[lpaBuno yMHOKEHHS BEpOsSTHOCTEH. YonoBHas BeposTHOCTL. [lpeacrarnenne
CAYHANHOIO IKCIEPHUMEHTA B BIJIC Jiepesa. Hezasnenmeie coObITHA.

9 KVIACC

KomOuuaropuoe npasuno ymuoxkenus, [lepecranokw u daxkropuan. Yucno
coyerannit u TpeyroabHuk [lackana. Ceoiicrea yncen coyerannii. bunom Hbiotona.
Pewenne 3a/1a4 ¢ HCNoib30BaHHEM KOMOHHATOPHKH.

['eomerpuueckas  sepoarHocTs.  Caywalinetit  Buibop  TOukHM M3 (PHIYPEI
Ha IJIOCKOCTH, W3 OTPE3Ka, H3 AYTH OKPYKHOCTH.
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Oepepiis padovan nporpasma | Maremaruxa, 7-9 saacen (yray0aduusiin yposens)

Menbrranna. Yenex woneyiaaua, Cepus mensiranuii 20 nepsoro yenexa, Cepns
uenwrannit bepuyasm.  Bepositiocti coObruii B cepun uenwirannii - bepuyiuim,
Cayuaiisblii BLIOOP H3 KOHEYHONO MHOJKECTBA.

Cayuailnas BenMuuHa W pacnpeaencuue peposTtHocteil. [lpumeps ciyHaiinbIX
Be/IHYMH, Baskubie pacnpeneaeHus — 4uci0 nonuitok B CCPUH HCHBITAHNI 10 NEPBOTro
Venexa M HMMCAO0 YCNEXOB B CEPHH  HCNbitauuii  bepuyumm  (reoMeTpHYecKkoe M
OMHOMHANTBEHOE PacnpeaeIeHNs ).

Maremarnueckoe oOxHaanue cayvaiiHol  senmumHbl.  DH3MMECKHH  cMbICA
MareMaruieckoro okuaanus. [IpuMepsl HCNoNbL30BaHHA MATEMaTHYECKON0 OXKHIAHNA.
Jlucnepcnas M CTAHAAPTHOE  OTKJIOHEHWE  cavyaitHoil  Benuwumubl,  CrRoiicrsa
MATEMATHYECKOrO OKHIAHHA W aucnepenn. MareMaTHYecKoe OKHAAHNE W AHCHCPCHA
H3VUCHHBIX PACTIPEICICHHI,

Hepasencrso YeOnuuena 3akon Oonbiumx umces, Maremarnueckue OCHOBAHMA
u3MepeHus pepoaTHocteil. Posib i 3HaueHne 3akoHa 00IbLIMX YHCE B HAYKE, B pHpO/IE
1 o0LIeCTBe, B TOM YHCAE B COLHOMONHYECKHX 00CIEIOBAHHAX H B HIMEPSHHAX.

HPEJMETHBIE PE3YJIBTATHI

K konuy ofydenusa B 7 Kaacce 00yHalommiics noayunT Cleayoume npeaMeTHbie
pe3yALTATHI:

Yurars undopvaumio, npeacrasiaeHnyio B tabimuax, Ha Anarpammax,
NPCACTABJIATH AAHHLIC B BUAC Tal/MIL, CTPOMTL CTONOHKOBBIC (CTOADYATLIC) U KPYTOBLIC
JHArPAMMBI 110 MACCHBAM 3HAYCHUH,

OnuceiBaTh # HHTEPNPETHPOBATL PEAILHBIC YHCIIOBLIC AAHHBIC, NPEACTABICHHBIE
B Tadauuax, Ha auarpammax, rpaguxax.

Hcenonb3oBares IR OMHCAHHA AAHHBIX CTATUCTHYECKHE XAPAKTEPHCTHKH: CpeaHee
apumeTHyecKoe, MeanaHa. HanboNIbILee H HAMMEHBILICE 3HAYCHHA, Pa3Max, KBapTHIIN.

MUMETh NPEACTABACHHE O JIOMHYECKUX YTBEPAUICHUSIX W BHICKA3HIBAHMAX, YMCTH
CTPOMTEL OTPHUAHUSA, (POPMYAHPOBATE YCAOBHLIC VIBEPAKJACHUS NPH PCIICHNH 3aiay,
B TOM YHCIE W3 JAPYTHX YHeOHBIX KYPCOB, HMETH NPE/ICTARNCHHE O TEOpEeMax-CRoiicTrax
M TeopeMax-NpH3HAKax, O HEOOXOAMMBLIX M JOCTATOYHBIX VCIOBHAX, O METOIE
ZI0KA3aTe/IbCTBA OT NPOTHBHOMO,

HmeTe npeacrasacHne 0 Cay4aiuoi H3IMCHYHMBOCTH HA NPUMEPAX pe3yabTaToB
W3MCPEHHiE, HeH, (PU3MUCCKUX  BEAMYMH, AHTPONOMCTPHYCCKHUX JIAHHBIX, HMCTh
NPEJCTABIICHHE O CTATHCTHUCCKON VCTORYHBOCTH,

Mcnons3oBars Uis ONMCAHNUS AAHHBIX YACTOThl 3HAYCHHWI, rPYNNUPOBATL JAHHBIC,
CTPOHTHL FHCTOrPAMMBI FPYNIHPOBAHHBIX AAHHBIX.

Hcnonwsosare rpadsl 418 pemieHns 3a1a4, MMETh MPEACTABICHHE O TEPMHHAX
Teopun rpados: sepiunna, pedpo, uens, UHKA, nyTs B rpade, MMers npeICcTanieHne
00 o0xoa¢ rpada u 00 opueHTHpOBaHHBIX Ipadax.
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Peaepiimgy padovan nporpasya | Marematuxa, 7-9 saacest (yrayDaduuni yposens)

K konuy o0yyenus B 8 kaacce o0y4alonmiics noayunT CIeAyOune npeaMeTHbie
PE3YALTATHI

Onepuposares NOHATHAMM MHOKCCTBA, NOJAMHOKCCTBA, BBINOJHATL ONEPALUM
HAIL MHOKECTBAMM: ODBEMHEHNE, TEPECEUCHNE, NEPCUHCIATE WICMCHTEL MHOKECTB
C  HCNONBL30BAHWEM OPraHu30BaHHOrO mnepedopa W KOMOMHATOPHOrO npasuaa
VMHOMKECHHA.

HaxoanTs BEpOATHOCTH cayudaiiHbiX CcoObITHI B CayvaiiHblX onbiTax, 3Has
BEPOATHOCTH IEMEHTAPHLIX COOBLITHIL, B TOM YHCJIE B ONLITAX C PABHOBO3MOKHBIMH
UIEMEHTAPHBIMH COOBITHAMM, HMETh MOHATHE O CITy4aitHOM BLIDOpE.

OnuceiBaTh AaHHBIE € MOMOHILK) CPEAHHMX 3HAYECHHHA MW MEP pacCeHBaHHA
(MMcnepeus W CTAHJAPTHOE OTKJIOHEHHE). YMETh CTpPOMTh H HHTEPNPETHPOBATH
AMArPaMMbl  PACCCHBANMA, MMCTh NPEACTABICHHE O CBA3ZM MEKIAY HadMOAaCMbIMH
BC/IHYHHAMM.

MMeTs npeicTasicHne 0 epese, 0 BepuImHax u pédpax Aepesa, MCnoab30BaHUH
JICPCBLEE  MPH  PCIICHUM  3a/1a4 B TCOPHUM  BCPOSTHOCTEH, B JAPYrux VvueOHwIX
MAaTEMAaTHUYECKHX KYPCAX H 3a/1a4 U3 JIPYIHX YIeOHBIX NPE/IIMETOB,

OnepupoBars NOHATHEM COOBLITHA KAK MHOKECTBA IEMEHTAPHBIX COOBITHIH
CITY4AHOrO ONBITA, BHIMOJIHATL ONEPAIHH HAI COOBITHAMI, HCMOIL30BATL MPH PEIICHHNA
janad aumarpamMmel Dilliepa, YHCIOBYIO MPAMVIO, MPHMEHATH (HOPMYITY CIOKEHHS
BEPOATHOCTEI,

[Moab3oBaTbes NPaBHAOM YMHOKEHHA BEPOATHOCTEH, HCMOIB30BaTh JEPERO
A8 NPEACTARICHHA CAYHAHHOro OnbITa Npu pelennn 3atay. OnepupoBats NOHATHEM
HE3ABUCHMOCTH COOBITHIA.

K konny obyuenna B 9 kaacce o0yHaouMiics noayuuT CASAVIOWME NpeAMETHbIE
pe3yAbTaThi:

MMoab30oBarbes  KOMOMHATOPHLIM  MPABIJIOM  YMHOKEHHA, HAXOAWTL  HMCAO
NECPECTAHOBOK, YHC/I0 COYCTAHM, NOIL30BATLCH TPEYTOALHHKOM TTackans npn peiieHnn
044, B TOM YHCIC HA BHIYHC/ICHHE BEPOATHOCTEH COOBITHIT,

Henons3osars NOHATHE FEOMETPHYECKOH BEPOATHOCTH, HAXOAMTL BEPOSTHOCTH
COOBITHI B ONBITAX, CBAZAHHBLIX CO CAVYAIHLIM BHIOOPOM TOYEK M3 IUIOCKOI (HIypBI,
OTPE3Ka, JUTHHLI OKPYKHOCTH.

Haxoaurs BepoATHOCTH COOBLITHH B ONBITAX, CBA3AHHBIX C  HCABITAHUAMH
A0 JOCTHIKEHHA NEPBOTO yCrexa, B Cepuax uenuitanuii bepuymm.

Mmers npeacTaBieHHe O CAyHaiiHbIX BEIMYHHAX M ONO3HABATL CAVHaHHBIC
BCJHYMHB B ABICHHUAX OKPYKAIOUICIO MUPA, ONCPHPOBATH MOHATHEM «PACITPEAC/ICHHE
BEPOATHOCTEN». YMETh CTPOUTE Pacnpeic/cHHA BEPOATHOCTEH 3HAUCHHN cayvaiiHbiX
BEJIHYMH B H3YHEHHBIX ONbITAX,

HaxoanTs mareMaTtHueckoe OXHAAHHE H JIHCIIEPCHIO CayHaiHOH BEIHYHHBI
MO pacrnpeAe/ICHHIO, MPAMEHATH HHCAOBLIE XapakTe PHCTHKH H3VUEHHBIX PacipeeIeHH il
NPH PeLICHHH 3a1a4.
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Peaepiinigs padouan nporpasya | Maremartuxa, 7-9 saacest (yrayDaduunil yposens)

MMeTh  NPeACTABICHHE O 3aKOHC  CAYYAHHBIX YHCE! Kak O NPOABICHMM
JAKOHOMEPHOCTH B CIYHAHON  H3MEHUMBOCTH, MOHMMATh  MATEMAaTHUECKOE
obocHOBaHHE OJIM30CTH HACTOTHI W BEPOATHOCTH CcoObITHA, MMmers npeacrasienune
0 poiTH 3aKoHa OOJILLIHX YHCEN B NpHpoe H o0uiecTee.
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TEMATHYECKOE INTAHHPOBAHHE

Menepansuan padodas nporpamsa | Maresarisa

79 wacont (VeayOuenusii yposenn )

7 KJIACC
Hazsanue pasjena Konnuecrso OcuoBEOS Conepmme XapakTepUCTUKA AEATEIILHOCTH
(Tembl) Kypca 4acos obyyarommxcs
[peacrasnesne AaHHbIX 4 [lpeacragneHne NaHHbIX B BHJIC Ocpansars CnOCoOb! NPEACTARICHHS
Tabimi, amarpamm, CTATHCTHYCCKHX JIAHHBIX H YHCI0BBIX
3anonuenue TabiiniL, YTEHHE N MACCHBOB C NOMOLIBIO TA0MLL 1
NOCTPOEHHE CTONOHKOBBIX JMArPaMM € HCIOL30BAHHEM
(cTON0HATIIX) M KPYTOBBIX AKTYAILHBIX W BAKHBIX JaHHBIX
JHarpamu. (nemorpadmueckue saHHbie,
Yrenne rpagmkoB peaibHbIX MPOH3BOACTBO MPOAYKLHM,
npoueccos. M3sneuenne OOLICCTBEHHBIC H MPHPOAHBIC ABICHHA ).
HH(POpPMALIHK H3 AHATPAMM W Hayuars MeToael paboTel ¢ TAOAHYHBIMH
1al/IMIL, HCTONBL30BAHHE I H rpaHUECKUMH NIPEACTABICHISIMM
HHTCPNPETALNA JTAHHBIX. JAHHBIX C TOMOUIBIO HHPPOBHIX
IlpakTnueckas pabora PECYPCOB B XOA€ NPAKTHYECKUX padboT
Onucarenbnas CrarncTuka 8 Onucare/ibnas CraTueTuka: OcsanBars NOHATHA. YHCIOBOH MAcCHB

cpeanee apnmeTHHECKOE,
MenaHa, pamax, Haudoblee 1

HAHMCHBILICC 3HAYCHHMA, KBAPTHJIN,
CPEIHCE MAPMOHHYCCKOC, CPEIHCE
FAPMOHHYECKOC MHCIIOBBIX JaHHBIX.

Ipakriueckas pabora

(nabop), Mepa ueHTpa, B TOM YHciae
cpeaHee apupMeTHYECKOE, MeaHaHa,
HAcTOTAa 3HAYCHHS

OnuceiBaTh CTATHCTHYECKHE JaHHBIE

C MOMOMUILEO CPEIHErO apuPMETHUECKOrO
W Menansl. Pelnars 3anaun.
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Menepansuan padovas nporpamsa | Maresaruxa. 7

9 xaacont (VeayOnenuui yposenn)

H3yuars CBOHCTBA CPCIAHMX, B TOM YHCIE
€ NOMOULLIO LH(PPOBLIX PECYPCOB, B XOJ€
npaKTHueckux pador.

OcsauBath NOHATHA: HaNOOBLILEE W
HAWMEHBILICE 3HAYCHHUA YHCAOBOIO
MAacCHBa, pasmax, Kksapruis. Pewars
3ana4umn Ha BeIGOp cnocofa onucaHns
MACCHBOB B COOTBETCTBHM C [1PHPOL0H
JIAHHBIX H UCAAMM HCCICI0BAHMS, B TOM
HHCIE B XOJE NpaKTHYeckoi paborsl

CayvaiiHas H3MEHUHBOCTD

[Tpumepnt cryuaiinoi
HIMCHYHBOCTH TIPH U3MCPCHUSX,
B MaCCOBOM MpPOH3BOICTRE.
TCHJICHIIHH M Cay4aiuble
KoneOaHua, rpyninupoBKa JaHHBIX,
NpeACTABNCHHE CiIy1aiiHON
H3MCHYHBOCTH C NOMOLILBLIO
JHarpaMM; 4acToThbl 3HAYCHHWH,
CTATUCTHYCCKAA VCTOHYHBOCTS.

[MpakTiueckas pabota

OnuesIBaTL AAHHBIC € NOMOULLIO
FPYNIUPOBKH, CTPONTE FHCTOMPAMMBI,
BbUIBHIATH MPOCTEHLINE THNOTE3bI.
Ocpansars rpaMuecKne NpPeACTaBICHHS
pazHbIX BHJI0B CyHaiiHOM
HIMEHYHBOCTH, B TOM YHCAE C NOMOLLBIO
UH(PPOBBIX PECYPCOB, B XO¢
npakTH4eckoi padoTsl

Beeaenne B Teopuio rpaos

["pach, Bepumna, pebpo. Crenenn
BepumHbl, Yueno pébep m
CYMMAapHas CTeneHb BEPIINH,
[TonsTie 0 cea3HbIX rpadax.

[lyTu B rpagax.

Ocpansats NOHATHA: rpaf, BEpLIMHBI H
péopa rpada, crenens, nyTs B rpade,
HENH W UMK, NYTL B rpade, naockui
rpad. cBa3HbIi rpad), OpHEHTHPOBAHHBII

rpag.
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Denepansuan padOMaR nporpamsa

Maresarikn. 7-9 saacont (VeayOmeHLIR v poseny )

Llermn m wnkan, Odxoa rpada
(2#n1epoB nyTh).

[TonsTHe 00 OPHEHTHPOBAHHOM
rpade. Pewienne 3a1a4 ¢ NOMOUIBIO

rpaos

Pears 3a1a4m Ha NOUCK CyMMBbI
creneneil Bepiiny rpada, Ha noucK
00xoaa rpada, Ha nouck nyreii B rpadax.,
Henonbiosars rpadst npu pelieHnm
3aza4 13 anreOpbl, FTEOMETPHH, TEOPHH
BEPOATHOCTEH, APYIHX NPEAMETOR

Jlornka

YTBepKACHNSA W BHICKA3LIBAHHA.
OrpHLaHHE YTBEPKICHNS,
YCIOBHBIC YTBCPIKACHHA, 00paTHbic
H PABHOCH/IbHBIC YTBEPIKICHHA,
HEOOXOMMBIC M JIOCTATOUMHbIC
YCJA0BHA, CBONCTBA H NPH3HAKH,
[TpOTHRONMONOKHBIE YTBEPKACHHS,
JIOKA3aTECALCTEA OT MPOTHBHOTO

Hayuars BHIbI YTBEpKIACHHI 1
BLICKA3bIBAHMIA.

Ocpansare cnocodbl NOCTPOCHU
YCAOBHBIX YTBEPAKIACHHH, 10KA3aTeIIbHLIX
paccyKACHHI, GOPMYIHPOBKH TEOPEM,
BHIPAKAIOUIMX CBONCTBA M NPHIHAKH,
METO/IbI MATEMATHYECKHX 0KA3aTe/ILCTB

BepoaTHOCTb 1 HacToTA
ciyqaitHoro coOwimua

Crnyuaitubiii JKcnepuMenT (OnbIT)
i clTy4aiiHoe coDBITHE.
BeposrHocTs 1 acrora
CAyHaiHOro coOBITHA.

Posb MAJIOBEPOATHLIX H
MPAKTHYHECKH 10CTOBCPHBIX
coOBITHIT B MpHpoae H B 001IECTBE.

Ilpakruueckas pabora

OcpanBath NOHATHA: CTYHANHHBIA ONBIT
H cayuaiiHoe coOBITHE, MANIOBEPOATHOE
H NPAKTHYCCKH JIOCTOBEPHOE COOMITHE.
H3yuars 3HaYHMOCTh MATIOBEPOATHBIX
coOBITHIT B pHpoOAC 1 001IeCTBE

HA BKHBIX MPHMEpax (aBapuu,
HECHACTHBIE CIYHaN, 3anTa
nepconaiLHON nudopmainm, nepesada
JAHHBIX ),

Hayuars pob KnaccHuecknx
BEPOATHOCTHBIX MOAEEH (MOHETA,
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Denepannuan padovas nporpamsa

Maremarixn. 7-9 xaacont (veayOmesmuil yposenn)

HIPATBLHAR KOCTH) B TCOPHM
BEPOATHOCTEH.

HaGmonars 1 H3y4ars yacrory coObiTHii
B MPOCTHIX IKCNEPHMEHTAX, B TOM HHCIE
C NOMONILIO LHM(POBLIX peCcypcoB

[osropenune, obobiuenue,
cHCTEMaTH3auus 3HaHuil

[ IpeacTaB/iIeHHe JaHHbIX,
OnucarenbHas CTaTHCTHKA.
BeposrHocTs cayqaiHoro
COOBITHA,

MHOXKECTBA H NOJAMHOMXKECTBA.
DneMenTsl Teopun rpados

[TOBTOPATL H3YHEHHOE H BLICTPAHBATH
CHCTEMY 3HAHHIA.

Pewars 3a1a4m Ha Npe/ICTaBIeHHE H
ONUCAHNE JIAHHBIX C NOMOLLBLIO
H3YYCHHBIX XapPAKTEPHCTHK,
npeacrasnenue nudopmanun

¢ noMontLIo rpados.

O0Bcyxaars npuMepsl CayHaiiHbIX
COOBITHIT, MAIOBEPOATHBIX H NPAKTHYCCKH
JOCTOBEPHBIX CAVHANHBIX COOBITHI, HX
POIIH B PHPOJE M KH3HN YEN0BEKA

OBILEE KOJIMYECTBO
YACORB I10 IMPOI'PAMME

34
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Menepansuan padodan nporpamsa | Maresarisa. 7-9 suacont (veayOaenuuil yposenn)
8 KJIACC
Hazpanue pazaena Konnuectso OCHOBHOS CORSTAIHE XapakTepucTuka AeATeIbHOCTH
(Tembl) Kypea 4acoB obyvarommxces
[Tosropenne Kypea 7 kaacca 3 [Tpeacrapaenne JaHHBIX B BHC [TOBTOPATL H3YHEHHOE H BLICTPAHBATH
TabJIMLL B IHArPaMM. CHCTEMY 3HAHMIA.
Onucare/LHas CrarncThka. Pewars 3a1a4n Ha npeCcTaniiCHHe v
CayyaiiHas H3MEHYHBOCTD. ONMHCAHHE JAAHHBIX € MOMOLILIO
Cayuaitrnbie coObITHA, H3YUECHHBIX XAPAKTEPHCTHK.
BeposTHOCTH M YaCTOThI. Pewrars 3ana4m Ha npeACTanicHne
DNEMEHTBI TEOPHH MHOJKECTB, IPYINHPOBAHHLIX JAHHLIX H ONTHCAHHE
DneMeHTsl TeopHH rpados CAV4aHON M3MEHYHBOCTH.
Pemars 3ana4n Ha onpeaeiIeHHe YacToThl
caydaiHbix cOOBITHI, 0DCYKACHHE
MPHMEPOB CAYHAINHBIX COOBITHIL, 3aaa4n
Ha ONHCAHNE MHOKCCTB H NPEACTABICHNHE
undopmaunn B euae rpados
Muoxecrsa 4 MHOKECTBO M MOIMHOIKECTBO. OcBanBarh NOHATHA: MHOXKCCTBO,

[Tpumepsl MHOXKECTB

B OKPY/KAKOILIEM MHPE.
[epeceuenne n 00beMHEHNE
MHOeCTB. [lnarpammel Diinepa.
Uncnossie Muoxkectea. [lpumepn
MHOMKECTB M3 anredpsl #
FEOMETPHH.

NOAMHOIKECTBO, BKIIOUSHHE,
MepeceieHne U 00BEIHHEHHE MHOKECTB,
HHCIIOBBLIC MHOKECTBA, YHCIOBbIC
MPOMEKYTKH,

Pewars 3ana4i ¢ NOMOUILIO (hopmyil
BKJIIOYCHHA-HCKAIOYCHHA
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Depepanuuan pabouar nporpavsa | Maresarikn. 7

9 xnacont (VeayOueHmui yposenn)

[epeunciacHmne 3IEMEHTOR
MHOMKECTB € MOMOLILIO
Oprasn30BaHHoro nepedopa n
npasuia ymHoxennsa. Gopmyana
BKJIHOUCHHA-HCKITIOUECHHA

BeposTHocTs ciyuaiiHoro
COOBITHA

DNEeMEHTAPHBIE COOLITHA.

BepoarHocTH cay4aiiHeIX COOBITHI.

OnbiTel ¢ PABHOBOZMOKHBIMH
MICMEHTAPHBIMH COOBITHAMM.
Cayuaiinelii geibop.
IpakTnueckas pabora

OcBanBarb NOHATHA: VIEMEHTAPHOE
coObiTHe, ciyyaiiHoe coOBITHE Kak
COBOKYITHOCTH ONnaronpusTCTByIOmmx
WIEMEHTAPHBIX COOLITHIT,

PABHOBO3M OJKHBIE Y1EMEHTAPHBIC
COOBITHA,

Pelars 3a1a4m Ha BLIMHCICHHE
BepoATHOCTEI COOBITHIT MO
BEPOATHOCTAM WICMEHTAPHBIX COOBITHIH
CAYMAHHOTO OMNbITA.

Petuars 3a1a41 Ha BBIMHCIICHHE
BEPOATHOCTEH COOBITHIT B ONbITAX

C PABHOBO3MOKHBIMH WIEMEHTAPHBIMH
COOBLITHAMM, B TOM HHCIE € NOMOIILIO
KOMTBIOTEPA.

[TpoBOAHTE M H3YUATE ONBITHI

C PABHOBOMOKHBIMH AIEMEHTAPHBIMK
COOBITHAMM, B TOM YHCIE

C HCIOJIb30BAHHEM MOHET, HIPATLHBIX
KOCTEH W APYIrHX MOJE/eiH B X01e
npakTHieckoi paborel
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9 xaacont (VeayOuesuui yposenn)

Onucarenbnasn CTaTneTHKa, 5 Himepenne paccensanms OcpanBarh NOHATHA: IHCNICPCHA N
PaccenBanne Jannbix YHCIOBOIO MACCHBA. JIHCHCPCHA | CTAHIAPTHOE OTKJIOHCHHE, HCIIONBL30BATE
CTAHAAPTHOE OTKJIOHCHHE ITH XAPAKTCPUCTHKH JUIA ONHCAHNA
qyucaosoro Hadopa. CeoiicTsa paccen BaHHA JAHHLIX.
JIMCTIEPCHH W CTAHAAPTHOTO Beuisurars runoresst 00 OTCYTCTBHH WK
OTKJIOHCHHS. HATHYHH CBA3N 110 JMarpammam
JluarpaMMmel paccenBaHHus JIBYX paccen BaHHA.
HaOmoaacmulX Beanunn, Jinueiinas | Crponts auarpaMMel paccenBanus
CBA3b HA INArPAMME PACCCHBAHMA. | 1O HMCIOUIMMCA JaHHBIM, B TOM HHC/IE
[IpakTiueckas pabora C MOMOILBLIO UH(PPOBLIX pecypcos
Beeaenue B reopuio rpahon 3 Hepeso. [lepeso cayuaitnoro OcBanBaTh NOHATHA: ACPEBO Kak rpad

akcnepumenTta. CpoiicTea
JICPEBLEB. C/IMHCTBEHHOCTE NYTH,
CBA3b MCAULY YHCJIOM BEPIIHH W
quciaom pedep. [TonaTie o NIOCKHX
rpadax. Pemenne 3anau

C MOMOUIBIO JIEPEBLER

0e3 unKaa, BUCAYas BEPIUINHA (JTHCT),
BCTBb JACPCBA, NIVTh B ICPEBE, AHAMETP
Aepesa.

Hayuars cBoiicTBa aepesa:
CYILECTBOBAHME BHCAYCH BEPIIHHbIL,
CAMHCTBEHHOCTb MYTH MEKIAY ABVMA
BEPLUMHAMHK, CBA3b MEHKILY “YHCIIOM
BEPILMH 1 YHCIIOM pEDEp.

Pewars 3ana4m Ha NOUCK U
NEPEUNCICHHUE MTYTCH B JICPEBE,
ONpeAL/ICHHE YHCIa BEPIInH Wik pedep
B IepeBe, CBOMCTBA NIoCKuX rpados

Jloruka

o

Jlornueckne cowansl «M» w « AJTH».
Casi3b MEKLY JIOTHUECKHMH

Hayuars MeTOaBI U CTPYKTYPY
MATEMATHUYECKHX YTBEPAJICHHI,
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COIO3AMM M ONCPALHAMH
HAJ MHOKECTBAMM.
HCnons30Banne JOMMYeCKuX
COKO30B B anredpe

COMCPIKALLMX JIOTHYCCKHE COIO3bI.
OcBanears NCNOJIB30BAHKE JIOFHYECKNX
COIO308B NPH MOCTPOCHHH CHCTEM M
COBOKYMHOCTEH YpaBHEHHH ¢
HEPABEHCTBO OT NMPOTHBHOTO

Onepauny Haj cyvaiHbIMK
coObiTHaAMH. ClokKeHne
BEPOATHOCTEN

Canyuaiinsie coObITHS Kak
MHOYKECTBA IEMEHTAPHBIX
coOBITHIL.

ITpOTHBONONOKHIIE COOBITHS.
Onepauun Haa COOBITHAMM.
DOpMYIA CIIOKEHHA BEPOSTHOCTEH

OcBanBarh NOHATHA. B3AMMHO
MPOTHBOMONOXKHEIE COOBITHA, ONEepaLny
HA/l COOBITHAMK, ODBLEAMHCHNE N
NEPECCUCHUE COOLITHI, COBMECTHBIC M
HECOBMECTHBIC COOBITHA.

Hayuars TeopeMbl 0 BEPOSTHOCTH
o0beAnHeHNS ABYX COOBITHI ((hOpMYyIbt
C/IO/KEHHA BEPOATHOCTEH ).

Pewars 3a1a4m, B TOM YHCIIC TEKCTOBBIC,
Ha BLIYHCIICHHE BEPOATHOCTEIH
00BECAHHEHHSA U nepeceieHns coObITHi
¢ NOMOULILIO YHCIOBOH NPAMOIi,

anarpamm Diinepa

YCA0BHAA BEPOSTHOCTD,
YMHOKCHHUE BEPOSTHOCTCH,
HE3aBHCHMbIE COOBLITHA

[Tpaguio YMHOKEHHS
BCPOATHOCTEN. YC0BHAs
BEPOATHOCT.

[peacrasacnne cayuaitnoro
IKCNCPHMEHTA B BHJIC JICPERa.
Hezasucumbie coObius

OceanBars NOHATHA: NPABHIO
VMHOKCHHA BEPOATHOCTEH, YCI0BHAS
BEPOATHOCTD, HE3ABHCHMBIC COOBITHA,
JCPEBO CAYHAIHOro onbiTa.

Pewars 3a1a4m Ha OnpeacacHne u
CBOIHCTBA HE3ABHCHMBIX COOBITHIL,
Pewiars 3a1a41 HA NMOUCK BEPOATHOCTEH
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€ HCNOJIL30BAHNEM ICPERA CVHAIHONO
onbITa

IMosropenne, oboduenne, 5 PaccemBanmne JannuIX B YHCI0BBIX [TOBTOPATE H3YUCHHOC W BLICTPAHBATHL
cucTeMaTH3auMa 3HaHW# maccusax. Onepaunn CHCTEMY 3HAHMIT,
HAZ MHOJKECTBAMH i COOBITHAMH. Pewars 3a1a4M Ha NpeACTABICHHE
BeposTHOCTS cliyuaifHoro ONHCAHHE JAHHBIX € NOMOLUBIO
coObITHA. CAOKEHHE H YMHOKEHHE | M3YMEHHBIX XapaKTePHCTHK.
BEPOATHOCTEH. Pelars 3a1a4m ¢ npuMeHeHHem rpados.
Jlepesba n njaockne rpad Pewrars 3anaun na HaxomieHne
BEPOATHOCTH CIAVHANHOTO COOLITHA
110 BEPOSTHOCTAM ICMEHTAPHbIX
COOBITHIA.
Pewars 3ana4n Ha HAXOMKICHHE
BCPOATHOCTEH O0LEAMHEHNS 1
nepeceyeHus coObITHIL, B TOM YHCIE
HE3aBHCHMBIX, C HCTIOIL30BAHHEM
rpapHueCKHX npeacTaBacHuil
OBILEE KOJIHUECTBO 34
YACOB 110 ITPOI'PAMME
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Depepansian padodan mparpaMa

Maresarin. 7-9 saacont (VeayOueHuui yposenn )

9 KJIACC
Ha3zpanue pazaena Koanuectro . XapakTepHcTHKA JSATEIbHOCTH
OcHOBHOE CosepKanne
(Temsl) Kypca 4acoB 00y aoIMXCs
[Tosropenne kypea 8 kaacca 3 [Tpeacrasienne AaHHBIX. [TOBTOPATH M3YHEHHOE W BLICTPANBATS
OnucarenbHas CTaTHCTHKA. CHCTEMY 3HaHWIA.
Onepaunu nan coouITHAMK, Pemars 3a1a4n Ha NPEACTABICHHE W
HesaBnenmocTs coObiTwit, onucanne aanublx, Pemars 3anaun
Jlepesea n naockue rpad HA HAXOAK/ICHHE BEPOATHOCTEH
OOLEMHEHUR 1 nepeceyeHns CoObITHI,
B TOM HHC/E HE3ABHCHMBIX
C MCMOJNBL30BaHHEM rpaduIecKHx
NPeACTaBICHHIT W AepeBa Clly4aifHoro
oneiTa
DIEMEHTH KOMOHHATOPHKH 6 KomOunaroproe npasnio OcBanBarh NOHATHA: KOMOMHATOPHOE

YMHOKEHHA, TTepecTanoBkH n
thaxTopuan.

Yuceno coueranmii M TpeyroabHuK
[Nackana. CroiicTea uncen
coueranuit. buaom HeroToHa
Pemenne 3aaa4 ¢ HCNOIbL30BAHHEM
KOMOHWHATOPHKH

NPaBHAO YMHOIKCHUA, YIIOPAAOYCHHAR
napa, Tpoiika oOBEKTOB, NEPECTAHOBKA,
(akropuan uueaa, COUCTaHne YHCI10
coyeranuii, TpeyroabHuk [Tackans.
Pewmars 3a1a41 Ha NEpevHC/ICHHE
KOMOMHALMIA, KOIHYECTRA YICMEHTAPHBIX
COOBITHI, HAXOKICHHE BEPOATHOCTEIH
coOBITHIT ¢ NPHMEHEHHEM
KOMOMHATOPHKH, B TOM YHCIAE C
HCNONL30RAHNEM TpeyroibHika | lackans,
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ih)

Pewars 3a1a4n Ha NPUMEHCHHE Yneaa
coverannii B anrebpe (Cokpaéntoe
ymHoxenue, ounom Helorona)

["eomerpiueckan
BEPOATHOCTS

['eomeTpryeckas BEPOATHOCT,
Cayuaiinbiii BeIOOp TOUKH

13 (PHIYPBl HA TUIOCKOCTH,

M3 OTPE3Ka, W3 AYTH OKPYIKHOCTH

OcBanBaTh NOHATHE NEOMETPHYECKON
BEPOATHOCTH.

Pemars 3a/1a41 Ha HAXOK/ICHHE
BEPOATHOCTEN B ONBITAX, MPEACTABUMBIX
Kak BLIOOP TOUEK M3 (PHryphI

HA MJIOCKOCTH ( MHOPOVTO/ILHUKA, Kpyra),

M3 OTPE3Ka WIH AVTH OKPYKHOCTH,
M3 YHCAOBOIO NPOMEKYTKA

Henbrranus bepayium

HMeneiranua. Yenex u Heyaava.
Cepua uenpiranmii 10 nepsoro
yenexa.

Cepus nennrrannit bepuyium,
BeposTnoctn coObITHii B cepun
uenuiTannii bepuymm.
Cayyaitnbiii 8u100p H3 KOHCYHOIO
MHOXKECTBA

OcpanBath NOHATHA. HCNBITAHKE,
WIEMEHTAPHOE COOBITHE B HCIIBITAHMN
(ycnex M Hey/ia4a), cepis HCnbITaHnii,
HACTVILICHHE NEPBOIO yenexa (Heyaaumn),
cepua uenbirannii bepuyim.

Pewiats 3a1a41 Ha HAXOKICHHE
BCPOATHOCTEH COOBITHII B CCpUM
HCTIBITAHMI 10 NEPBOro ycnexa.
Pemars 3a1a41 Ha HAXOKICHHE
BCPOATHOCTEH COOBITHI

B cepun ucnbitannii bepaynmm,

B TOM MHCAE C NMOMOLIBIO UH(POBBIX

pecypeos
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Caywaiinasn senmanHa

Cayuaiinas BeMaHHa o
pacnpeaeneHne BePoOATHOCTEMN,
[Tpumepsl cayuaiHBIX BETHYHH.
BaxHbIC pacnpejie/ICHHs — YHCI0
MONBITOK B CEPHN HCTBITAHMI

J10 TIEPBOFO YCnexa H MHCIo
VCIICX0B B CCPHH HCNBITAHUH
bBepryiun (reoMeTpuyeckoe 1
OHHOMMAIBLHOE pacrpeie/IeHus )

OcpBanBarth NOHATHA: Cayvalinas
BEJIHYMHA, 3HAYCHHE CITYyHaiHOM
BEJIHYIHHBI, pacnipe/ie/icHHe
BCPOATHOCTEI,

Hayuars, B TOM YHCIE € NOMONIBLIO
UH(POBBIX pecypecos, H 00CYKAATH
NPHMEPHI IICKPETHBIX H HENMPEPLIBHBIX
CAVHANHBIX BEJIHYHH (B TOM YHCIE POCT H
BEC YEJI0BEKA, YHCIICHHOCTL HACE/ICHNA,
CTOMMOCTL TOBAPOB M YCAVT), CAYVHAHHBIX
BEJIHYHH, CBAZAHHBIX C H3YVHCHHBIMH
CAYMANHBIMH ONBITAMH

UHCN0BbIE XapaKTEPHCTHKH
CAYHANHBIX BEHYMH

Maremarnueckoe JKHIaHne
CAVHANHON BEIIMYHHBL
Du3nyecKnit CMbICT
MaTeMarH4ecKoro OKHIaHnA.
[TpuMeEpsl HCNOAL30BAHNA
MaTeMaTHYeCKOr0 OUKHIAHHA.
Jlucnepeus n cranapruoe

OTIJIOHCHHE CAVHANHON BEIIHYHHBI.

CpoiicTBa MaTeMaTHYECKOro
OHAAHNA W JMCTICPCHI.
MaTtemarn4eckoe OKHIaHHE |
JAMCIIEPCHA H3YMEHHBIX
pacnpeecHuii

OcBanBaTh MOHATHA. MATEMATHYECKOE
OAKMIAHNE CAYHATHON BEIHYNHBI,
ANCTICPCHA M CTAHAAPTHOE OTKIOHEHHE
CAYYANHOI BEHYHHBL

Pewars 3a1a4m Ha BHIMHCICHHE
MaTeMaTHYECKOr0 0/KHIaHHA |
JMCTIEPCHH IMCKPETHON cayyaiiHof
BCJIHYHHBI M0 31aHHOM Y
pacnpeaeneHHIo, B TOM YHC/E 3a3a4,
CBAAHHBLIX CO CTPAXOBAHHEM M
NOTEPESAMH.

3HAKOMHTBLCA C MATEMATHHECKHM
OAHIAAHHEM M JIMCIICPCHEH HEKOTOPBIX
pacnpeaeneHnii, B TOM HHCIe
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pacnpeaencHna Cay4aiiHoOH BEAHHHBI
«IHCI0 YCIEX0B» B CEPUH HCNBITAHHI

bepuynnn

3akoH OonbuIMX Yncen 3 Hepasenctso Yebbiuesa. 3akoH Hayuars wacrory coObirus
GonbImMX uncen. B NOBTOPSIOUIMXCH CAYUANHBIX ONLITAX
Maremariueckne OCHOBaHHA KaK CAy4aifHyIO BEJINYHHAY.
H3MEPEHUS BEPOSTHOCTEI, 3HAKOMHTHLCH 3AKOHOM OOJILIIMX YnCe
Poas n 3nayenne 3akona O0/IbIINX | Kak MaTeMaTH4yCCKHM BbIPaKCHHE
YHCEJT B HAYKe, B NPHPOJE H CTATHCTHYECKOI YCTOHYHBOCTH HacToT U
oduecrse, B ToM vncie CPE/IHNX 3HAUCHMIA.
B COLHOIOrHYECKHX Pewars 3a1a41 Ha H3MEPEHNE
00CACAOBAHMAX H B HIMEPEHHSAX BEPOATHOCTEN € NOMOIILIO YacToT,

O0CykAaTh posib 3aK0Ha DOJIBUINX YnCen
B 00OCHOBAHMK HACTOTHOIO METOa
H3MEPEHHA BEPOATHOCTEH, B NpHpoOe

n B oduiecTse
[NTosropenne, obobiuenne, A BepoaTHocTH cayHaiiHbIX [ToBTOPATH H3YHEHHOE H BLICTPAHBATH
cHcTEMaTH3auus 3HaHuH coOBITHIA. CHCTEMY 3HAHMIL
IneMeHTH KOMOHHATOPHKM. Pewars 3a1a4m Ha HaAXOAICHHE
Cepua uenuiranuii bepayim. BEPOATHOCTEN B CEPHAX HEZABHCHMBIX
CayyaiiHbie BEIHYHHBL W HCTILITAHUIL, B TOM YHCIE C NOMOLILIO
pacnpeeieHus. KOMOMHATOPHBIX (PAKTOB 1 (hopMyIL.
UHCI0BBIC XapaKTEPHCTHKN Pewars 3a1a4n Ha Onpee/icHne CBOHCTB
CAVHANHBIX BEIHYMH, 3aKOH pacrnpeseaeHmi, HAXOKICHHE
GosbuIMx wucen MATEMaTHYECKHX 0K IaHni
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W AMCTIEPCHI H3VICHHBIX
pacrpeaeaeHmin.

O0Gcyaaars posb 3aKoHa OOJBIINX Yncen
B HAVKE, B Npupoae 1 B oduecTse

OBIIEE KOJIHYECTBO 34
YACOB 1O [MPOI'PAMME
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