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Menepiunsuan paboqas nporpavma | Maresaruxa 59 xnacest (Gaionstit yponens)

Menepansias  pabouas nporpamma no  yuebuomy npeamery  «Maremaruka»
(Gazoebiil  yposeHb) (npeamertas odnacrs «Maremaruka u wHdopmarnkay) (nance
COOTBCTCTBEHHO ~ NPOrPaMMa o MareMaruke, MaTeMaTHKa) BKJIIOYACT NOSACHUTEILHYIO
JANUCKY, COACPKAHNC ODYHCHMA, NJIAHMPYCMBIC PE3VJILTATHL OCBOCHHSA NPOrPaMMBb
N0 MATEMATHKE, TEMATHYECKOE NAAHNPOBAHMUE,

HOACHHTE/IBHAS 3AITHCKA

lMporpamma no marematuke 1A oOyuaommxes 5-9 knaccos  paspaborana
Ha ocuope PI'OC OOO. B nporpaMme no MareMarHke YYTeHbl HACH H NOJNOKECHHSA
KoHuenummn passurus MareMarnyeckoro odpasosanns B Poceniickoil deiepannm.

[Tpeamerom MareMaTHKH ABAAKOTCA PyHAAMEHTATLHBIE CTPYKTYPBI HAILET0 MHPa —
npocTpaHcTBentbie  GOpMBI M KOJIMYCCTBEHHBIC OTHOWEHHA (OT NpoCTEifmX,
VCBAHBACMBIX B HEMOCPEACTBCHHOM ONBITE, 10 JAOCTATOMHO CAOKHBIX, HCODXOMMMBIX
A Pa3BATHA HAYYHBIX M MPHKIAAHLIX waei). Maremarudeckue 3Hanns obecnednBaioT
NOHUMAHHWE NPUHIMIIOB  YCTPOHCTBA M MCMOAL30BAHUA COBPEMCHHONH  TEXHHKH,
BOCOPHATHE MW WHTEPNPETAMIO  COUHAIBLHOH, IKOHOMHYECKOH, TMOAHTHYECKO#H
HH(pOpPMAUMK, AAKOT BO3MOKHOCTH BHIMOAHATE Pacvuérbl H COCTABNATL QITOPHTMBL,
HAXOAMTH U MPUMEHATL (POPMYIILL, BIAACTH MPAKTHYECKHMH NPHEMAMI TEOMETPHYECKHX
M3MEPEHHIT B NOCTPOSHHIL, YNTaTh HH(OPMALMIO, NPEICTARICHHYIO B BHae Tabumil,
AHarpaMM  H  rpaMkoB, KHTh B YCIOBHAX HEONPEACNEHHOCTH M MOHHMATH
BEPOATHOCTHBIH XapakTep cryHaiHbIX COOBITHIA.

Hayuenne maremarukn GopMupyer y oOVHAIOWIMXCA MaTEMaTHYeCKHil CTHIIb
MBILUICHHS, MPOABASIOUHACA B ONPEACIEHHBIX YMCTBEHHBIX Hasbikax, O0yuatoumecs
OCBAHBAKOT TAKHE MNPHEMBbI H METOAbl MBINUICHHA, KaK MHAYKLUHA W JICAYKLHS,
oboOuIeHHe W KOHKPETH3ALMA, AHATH3 W CHHTE3, KIACCH(HKALMA W CHCTEMATH3AINA,
abcrparnposanne i aHanorud. OOBEKTH MATEMATHYCCKHUX YMO3aKMIOUCHHI, npasuia ux
KOHCTPYHPOBAHNA PACKPLIBAIOT MEXAHH3M JIOMHYMECKUX MOCTPOCHHIL, CnocodCTBYIOT
BeipaboTke yMeHusa (opMyIHpOBaTh, ODOCHOBBIBATL M J0KA3LIBATH CYKIACHHA, TEM
CAMBIM  PA3BHBAIOT JIOTHYECKOE MblaeHne. HM3avuenne maremarukn obecneunpact
(POPMHPOBAHUE ANTOPHTMHYECKOH KOMIOHCHTHI MBILUICHHS M BOCIHTAHME VYMEHMI
ACHCTBOBATE MO 3AJAHHBIM - ANTOPHTMAM, COBEPUICHCTROBATH  M3BECTHBIE W
KOHCTPYHPOBATL HOBBLIC, B npouecce peimeHns 3a1au — 0CHOBOH y4eOHOM JCATCILHOCTH
HA YPOKAX MATCMATHKH — PA3IBHBAIOTCH TBOPUSCKAA M NPHKIAAHAS CTOPOHBI MBILIJICHUSA,

OOyuenne MaremMaTHKe AaéT BOIMOKHOCTE Pa3sBHBaTh V 00YHAKOMINXCA TOYHYH),
pauMoOHaNBLHYIO M HHPOPMATHBHYIO peub, YMCHHE oTOuparh Hanbonee noAXOAANME
SILIKOBBLIC, CUMBOJIMYCCKHE, IPAPHUYCCKNC CPEACTBA JUIS BHIPAKCHUA CYIKIACHWH M
HAIJA/IHOTO MX MPEACTARICHHS.

[Tpn M3YHCHHH MATCMATHKH OCYUICCTBAAETCH OOUICEe IHAKOMCTBO € METOAAMM
MO3HAHUA ACHCTBHTCIBHOCTH, NPCACTARICHHAMK O NMPCAMETE W METOAX MATCMATHKH,
HX OTJMHHH OT METOJIOB JIPYIHX ECTECTBEHHBIX M I'YMAHHTAPHBIX HAVK, 00 OCODEHHOCTAX
MPUMEHEHHA MATEMATHKH JUIS PCLUICHNA HAYYHBIX H NPUKJAAHBIX 3a/1a4.



Menepunsian pabodas nporpavma | Maremartuxka 5-9 knaccrt (Gaionuit yposens)

TTPHOPHTETHLIMH HEAAMH OOYUCHHS MATCMATHKE B 5-9 Kraccax apiasiorcs:

(pOpMHPOBAHHE HEHTPATBLHBLIX MATEMATHYECKUX MNOHATHHA (4HMCI0, BEAHYHHA,
reomerputeckas (pUrypa, nEpeMEHHas, BEPOATHOCTh, (PYHKIHA), O0CCHCHHBAIOLUINX
NPEEMCTBEHHOCTL W NEPCIICKTHBHOCTL MATEMATHYCCKOI0 o0pasosanng o0yyaloumxcs;

noaseaeHHe OOYHAIOUIMXCA HAa JOCTYIIHOM JUIA HHX YPOBHE K OCO3HAHHIO
B3AMMOCBA3H MATEMATHKH H OKPYKAIOLWIEro MHPA, NMOHHMAHHE MATEMATHKH KaK 4acTH
o01ei KyJIbTYPbI HETOBEHECTBA,

Pa3BHTHE MWHTENICKTYAIbHBIX H TBOPYECKHX CROCOOHOCTEH OoO0yHarommxcs,
NO3HABATEALHON AKTHBHOCTH, HCC/ICAOBATECALCKHX YMEHHA, KPHTUYHOCTH MBILICHHS,
MHTECPECA K M3VICHNIO MATEMATHKH,

(popmupoBanne  QYHKUMOHANLHON  MATEMATHYECKOH  rPAMOTHOCTH.  YMEHMA
Pacno3HaBarh NPOABICHHA MATCMATHYCCKUX NOHATHI, OOBLCKTOB M 3AKOHOMCPHOCTEH
B PeaibHbIX JKHIHCHHBIX CHTYAUHAX H NPH H3VHECHHH JPYTHX YYEOHBIX NPEJIMETOB,
NPOABICHNUA 3ABUCHMOCTEH W 3akoHOMepHOCTEl, (GOpMYIHPOBaTH HX HA A3bIKS
MATCMATHKM M CO3JaBATh  MATCMATHYCCKHE MOACAH, TNPHMCHATL  OCBOCHHBLIH
MareMaTHyecKuii  annapar UIA  pelieHMA  MMPAKTHKO-OPUEHTHPOBAHHBLIX  3aja4,
HHTEPIPETHPOBATH W OLEHHBATH MOJYYECHHBIE PE3Y/ILTATEL

OCHOBHBIE JIMHHH COACPIKAHNA POrPaMMBI 110 Maremarnke B 5-9 knaccax: «Yucna
M BBIMHCIEHHA», «AureOpay («AareOpanveckne BhIPUKEHHA», «YPABHEHHA M
HepaseHncTsay ), «Dyukummy, «l'eomerpusy («I'comerpuueckne Puryvpsl u uX CBOMCTBAY,
«M3MepeHne reoMeTpHUCCKNX BEHUMEY ), «BepoaTHOCTL M cratncTukay. Jlannsie
JIMHHN Pa3BHBAKOTCA MApPaIebHO, KaKAas B COOTBETCTBHH C COOCTBEHHOIl JIOrHKON,
OJIHAKO HE HE3ABHCHMO OIHA OT APYIOii, @ B TCCHOM KOHTAKTE M B3AMMO/ICHCTBHN,

Cozepacanne nporpaMMsl N0 MaTeMaruke, pacnpeacnéntoe no rojaam odyyenus,
CTPYKTVPHPOBAHO TakuM o0Opa3zoM, 4T0Obl KO BCEM OCHOBHBIM, NMPHHIMIHAILHBIM
Bonpocam  odyvaloumecs  odpamaincs  HEOAHOKPATHO,  yToOB  OBJAICHHE
MAaTEMaTHYECKUMH MOHATHAMH M HABbIKAMHM OCYIIECTBIAAOCHL [MOCACAOBATENLHO M
NOCTYNATenbHo, ¢ COOMOACHHEM MPHHLMNA NPEEMCTBEHHOCTH, a HOBBLIC 3HAHUA
BKIIOYAIMCE B OOIIYIO CHCTEMY MATEMATHUYCCKMX npeacrasichnii  odyuaiommxces,
pacmpss # yrayonss e€, o0pa3ya NPOUHBIC MHOKECTBCHHBIE CBA3N.

B coorsercreun ¢ @I'OC OO0 maremarnka spaseres o0f3areibHbIM yHeOHBIM
NPEAMETOM Ha YPOBHE OCHOBHOrO 00wmero obpazopanua. B 5-9 wiaccax maremarnka
TPAAHIIMOHHO H3YHaeTCA B paMKax CACAVIOUHX Y4eOHBIX KYPCOB: B 5-6 Kiaaccax — Kypea
«Maremarukan, 8 7-9 kaaccax — Kypeos « Anredpa» (BKIOYas WIEMCHTH CTATHCTHEN W
Teopun BepoaTHocTeit) U «leomerpuan. [lporpammoii no MaremMaruke BBOAMTCA
CAMOCTOATENbHBIN yieOHbIH Kype « BeposTHOCTL M CTATHCTHKAY,

Odiee MUCN0 YacoB, PEKOMEHJI0BAHHBIX JUIS H3VYCHHS Maremarvku (Oazosblii
VPOBEHb) Ha YPOBHE OCHOBHONo oOmiero olpazopanus, — 952 waca: B 5 xnacce —
170 wacos (5 wacos B HeAem0), B 6 kinacce — 170 wacos (5 wacos B HeAeMO), B 7 Kiacce —
204 yaca (6 yacor B Henemo), B 8 Kacce — 204 vaca (6 vacoB B Heaeno), B 9 Kkaacee —
204 yaca (6 HacoB B HEACIIO).
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IVIAHHPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMABI
MO MATEMATHKE HA YPOBHE OCHOBHOI'O OBIHETO OBPA3OBAHIA

M3yueHne MareMarHkn Ha YPOBHE OCHOBHOIO OOMIEro 0OpazoBAHNS HANPARICHO
Ha JOCTHAKCHNE OOYHAIOIMMHCA JIHYHOCTHBIX, METANPEAMETHLIN M NPSAMETHLIX
o0pa3oBaTe/IbHBIX PE3VILTATOB OCBOSHHA YHeOHOro npeamera

JHYHOCTHBIE PE3YJILTATHI

JIHYHOCTHBIC  PE3YALTATBI  OCBOCHHA  NPOrpaMMbl 10 MATEMartHke
XapaKTepH3YIOTCA:

1) naTPHOTHYECKOE BOCTIHTAHNE:

MPOARICHHUEM HMHTEPECA K MPOULIOMY W HACTOSIIEMY POCCHACKON Maremarukm,
UECHHOCTHBIM OTHOLICHHEM K JAOCTHKCHHAM POCCHICKHX MATCMAaTHKOBR M POCCHHCKOI
MATEMATHYECKON LWIKO/IbL, K MCTIONL30BAHMIO 3THX JOCTHKEHHI B JPYIHX HAyKax M

NPHKAAIHLIX cepax,

2) rpamAaANCKOe B IYXOBHO-HPABCTBEHHOE BOCINTAHNE:

FOTOBHOCTBIO K BBIMOAHEHHIO 00A3aHHOCTEN IrPakIaHHHA W PEAJIH3aliHg €ro npas,
NPEACTABICHHEM O  MATeMarTHYeCKUX OCHOBAX  (DVHKUMOHHPOBAHUA  PANIHYHBIX
CTPYKTYP, ABICHHI, MPOLEAVP IPEOAIAHCKOr0 0duecTsa (Hanpumep, BoOOpLI, ONPOCH ),
FOTOBHOCTBIO K ODCYAUICHMIO JTHUYCCKHX NPodIeM, CBAJAHHBIX C NPAKTHYCCKHUM
NPUMEHCHHEM  JIOCTHAKCHHI HAVKH, OCO3HAHHEM BAXKHOCTH MOPAIBHO-ITHYECKNX
NPHHIHIOB B ACATEILHOCTH YHEHOMO;

3) TpysoBoe BoCTIHTAHHE:

VCTAHOBKOH HA AKTHBHOC YYAaCTHC B PCLICHHM  MPAKTHYCCKMX  3a/1ay
MATEMATHYECKON  HANPABICHHOCTH, OCO3HAHHEM  BAKHOCTH  MATEMATHUECKOTD
oDpasoBaHMA HA NPOTSKCHUN  BCCH AKM3IHM VIR yCnewHoi  npodeccHonansHoil
ACATEILHOCTH MW PasBuTHEM  HEOOXOAMMBLIX VMEHMIH, OCO3ZHAHHBIM BHIOOPOM M
NOCTPOCHHEM MHAMBHAVAILHOH TPAaeKTOPHH OOPa30BAHMA H JKMU3HEHHBIX [JIAHOB
C YHETOM JIMHHBIX HHTEPSCOB H O0ICCTBEHHBLIX NOTPEOHOCTEIH.

4) ICTETHYHECKOE BOCTTHTAHNE:

CNOCOOHOCTLHY K IMOUMOHANLHOMY M ICTETHUYECKOMY  BOCHPHATHIO
MATEMATHYCCKNX  OOBCKTOB, 3a1a4, PCWICHHl, PacCyAICHHIT, VMCHHMIO BWICTHL
MaTEeMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOIO NO3HAHNN:

OPHUCHTALMCH B ACATE/ILHOCTH HA COBPEMCHHYIO CHCTEMY HAVHHBIX NPCACTABICHMIH
00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBHTHH YEJIOBEKd, NpPHpOAL W oduiecTea,
NOHHMAHHEM MATEMATHYECKOH HAYKH Kak c(iepbl Y€I10BEYECKOil ICATEILHOCTH, HTanos
€€ pasBUTHA M ZHAYMMOCTH JUIR PasBHTHA [HBHIMZAIMH, OBIAJCHHUEM S3LIKOM
MATCMATHKH M MATCMATHYCCKOH KVALTYPOH Kak CpeACTBOM  NO3ZHAHMA  MUpa,

6



Menepinbian patodas nporpavma | Maresartuka 50 kaacert (GRIonnit yposens)

OBRJAICHHEM MPOCTCHILMMH HABBIKAMH HCCHICIOBATCIILCKOI JICATC/ALHOCTH,

6) puinueckoe  BocnuTanne, QGopmupoBaHHE  KYJALTYPbLI  310POBbA W
IMOUHOHATBLHOr0 BIaronoIyyus:

FOTOBHOCTBIO MPHMEHATH MATEMATHYECKHE 3HAHWA B HHTEPECAX CBOEIO 3/10POBbA,
BEACHHA 30POBOro 00pasa KH3HH (310poBOE NUTaHHe, COANAHCHPOBAHHBIN PEAHM
FAHATHI M OTABIXA, peryaspHas (Pu3nyeckas akTHBHOCTS ), CPOPMHUPOBAHHOCTHIO HABLIKA
peduiekcun, npH3HaHHEM CBOCrO npapa Ha OWMOKY MW TaKoro ke npasa JApyroro
4E0BEKa,

7) IKON0IrHMECKOe BOCITHTAHKE:

OPHEHTALMCH HA NPUMCHCHHE MATEMATHUYCCKMX 3HAHWI JUIA pelueHus 3anav
B 00JIACTH COXPAHHOCTH OKPY/KAIOWEH CPe/ibl, IIIAHUPOBAHHSA MOCTYIIKOB M OLCHKH HX
BO3MOKHBIX MOCACACTBHI JUIA  OKPYKAIOWICH Cpejbl, OCO3HAHHEM [100ANLHOrO
XapakTepa IKOJOrHIecKHX npodaeM | nyrei HX petieHus;

8) ananTanus K HIMEHSIOMIHMCH YCTOBHAM CONHATBLHON W NPHPOAHOI Cpeabl:

FOTOBHOCTBIO K JACHCTBHAM B VC/IOBHAX HEONPEACAEHHOCTH, MOBLILICHHIO YPOBHA
CBOCH KOMIMCTCHTHOCTH “epPe3 MPAKTHYCCKYIO JCATC/IBHOCTh, B TOM HHCAC VMEHHE
VHHTBCA V APVIUX JIOACH, nmpuobperarh B COBMECTHON NCATEILHOCTH HOBBIE 3HAHWA,
HABBIKH M KOMIICTCHIIHH W3 ONBITA JAPYIHX,

HEOOXOAMMOCTHIO B (POPMHPOBAHMN HOBBIX 3HAHMI, B TOM YHCAC (POPMYIHPORATL
WJICH, MOHATHA, THNOTE3bl 00 OOBLEKTAX W ABICHUAX, B TOM YHCIEC PAHEE HE M3BECTHDIX,
OCO3HaRaTh JeHUNTLI COOCTBEHHBIX 3HAHMI M KOMNETEHTHOCTEH, NAaHnpoBaTh CBOE
pasBHTHE,

CNOCOOHOCTHIO OCO3HABATE CTPECCOBYIO CHTYAUMIO, BOCIIPHHUMATL CTPECCOBYVIO
CHTYAUMIO KAK BLIZ0B, TPEOYIONHIT KOHTPMED, KOPPEKTHPOBATE NPHHHMACM BIC PCHICHUA
M AeicTRHA, (POPMYIMPOBATHL H OLEHHBATL PHCKH M NOCACACTBHA, OPMUPOBATEH OMNMBIT,

METANPEIMETHBIE PE3YJIBTATDBI

B pesyabTare 0OCBOCHHA NPOrpaMMbl N0 MATEMATHKE HA YPOBHE OCHOBHOIO 00LIEro
oOpazoeanua y odyuarouerocs Ovayr chopMHPOBAHBI METANPEAMETHBIC PE3yILTATHI,
XAPAKTCPU3YIOMMNECCH OBJAICHHEM YHUBCPCAILHLIMU NOZHABATCALHBIMN JICHCTBHAMM,
VHHBEPCATBLHBIMH  KOMMYHHKATHBHBIMM  JICHCTBHAMM M YHHBEPCANLHBIMH
PEryASTHBHBIMH ACHCTBHAMMN,

Ho3naBareabubie yHUBEPCAAbHBIE YaeOubie AeicTBns
bazosbie Joruveckue aeiicrens:

BHISB/ATE M XAPAKTEPH30BATL  CYIICCTBCHHLIC TNPHIHAKA  MATEMaTHYCCKNX
OOBEKTOB, NOHATHI, OTHOWEHHH MEKIY NOHATHAMM, (POPMYJIHPOBATH ONPEACICHHSA
MOHATHI, VCTAHABIWBATL CVILUECTBEHHBIH TNPH3HAK KiacCH(UKALMKN, OCHOBAHHA
A5 00001eHHA H CPABHEHNA, KPUTEPHH NPOBOAMMOIO aHaIH3a;

BOCIIPHHHMATb, (DOPMYIIMPOBATL M NPEOOPA3OBLIBATE CYIKACHUA. YTBEPAHTE/IBHBIC
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H OTPHLATEALHBIC, CAMHHYHBIC, YACTHBLIC W ODIIHE, YCIOBHBIC,

BLISB/IATE  MATCMATHYCCKHE 3AKOHOMCPHOCTH, B3aHMOCBA3H W NPOTHBOPEYHS
B daxrax, nauublx, HAOMOACHMAX M VIBCPAKACHMAX, NpeIarath KpHTCPHUH
JUIS BHIABJICHHA 3AKOHOMEPHOCTEH H NPOTHBOPEYHii;

JENATH BBIBO/IBI C HCMOIBL30BAHHEM 3AKOHOB JIOIMKHN, ACAYKTHBHBIX H HHAYKTHBHBIX
YMO3AKTIOHCHHIT, YMO3AKITIOYEHHH 10 aHATOTHN,

pazdupars  A0Ka3aTe/IbCTBA  MATEMATHYECKHX  YTBEpKACHHI  (npAMbie W
OT  NPOTHBHOIO), NPOBOAMTL  CAMOCTOATE/ILHO  HECJOIKHBIE  JIOKA3ATENLCTBA
MATEMATHYCCRNX  (PAKTOB, BHICTPAHBATL APIYMCHTALMIO, MPUBOANTL NPHMEPH M
KOHTPIPHUMEPB, 000CHOBBIBATL COOCTBEHHBIE PACCYAICHHA,

BLIOMPATL CnNOcod peeHna vueOHo 3aaaun (CPaBHHBATL HECKOJIBLKO BAPHAHTOR
peiieHua, Buidupatsh Hanbonee NOAXOAAIMI ¢ VIETOM CAMOCTOATEILHO BBIACACHHBIX
KPHTEPHEB).

ba3zoBbIe HCCIE10BATEILCKHE 1CHCTBHA:

HCMOAB30BaTH  BOMPOCHI  KAK  HCCICAOBATENLCKHIT  HHCTPYMEHT  NMO3HAHWA,
(hOpMYJIHPOBATL BONPOCHE, (PUKCHPYIOLIHE NPOTHBOPEYHE, NPOOJIEMY, CAMOCTORTENBLHO
VCTAHABINBATL HCKOMOC M Jannoe, (POpMHPOBATL IHNOTE3Y, APryMEHTHPOBATE CBOKO
NOZNIHIO, MHEHHE,

MPOBOANTE MO CAMOCTOATENLHO COCTARICHHOMY IIAHY HECIOKHBIH IKCICPHMEHT,
HEOOMNBILIOE HCCICAOBAHNE N0 YCTAHOBICHHIO 0CODEHHOCTEH MaTeMarHyeckoro o0bLeKTa,
FABUCHMOCTEH 00BEKTOB MKy coDOit,

CAMOCTOSTENBHO  (POopMYHPOBaTE  O0O0WICHHA M BBIBOAB 10 pe3yibTaram
NPOBEAEHHOr0 HAOMIONACHHA, HCCICAOBAHNA, OLECHHBATH JOCTOBEPHOCTH MOJYHEHHBIX
PE3YABTATOB, BLIBOOB H 0000IICHWIT,

MPOrHO3MPOBATL  BOIMOKHOE  PA3BHTHE NPOUECCA, A  TAKKE  BHUIBHIaTh
NPEANOIOAKEHHA O €r0 PA3BHTHH B HOBLIX VCIIOBHAX.

PabGora ¢ ungopmaumneii:

BbIAB/IATL  HEAOCTATOMHOCTE MW HM30BITOMHOCTE  WHOpPMALMH,  JAHHBIX,
HEOOXOAMMBIX JUTA PELLCHNA 3a1a4H;

BuIOMpATL,  AHAIM3HPOBATH,  CHCTEMATH3MPOBATL M HHTEPNPETHPOBATH
HHPOPMALMIO PATHYHBIX BHAOB H (POPM NPEACTABICHUA,

BeIOHpaTh (GopMmy npeacTaBaeHus MHGOPMALHH ¥ WUNOCTPHPOBATEL PElIAEMBIC
3a/1a4M CXCMaMN, IHarpaMMamMu, HHoi rpaduroii 1 ux KoMOHHAUMIMH,

OUEHHBATL HAAGKHOCTL HHPOPMAIMN 110 KPUTEPHAM, NPEUIOKCHHBIM YHHTEICM
HAH CHOPM YINPOBAHHBIM CAMOCTOSTENIBHO.

KoMMYHHKATHBHBIC YHHBEPCAIbHbIC yueOHbIC 1eiicTBHN:

BOCNIPHHUMATL W (POPMYJIMPOBATE CYAKACHHA B COOTBETCTBHH C YCJIOBHAMH M
HeasMu ODIICHNS, SCHO, TOYHO, FPAMOTHO BHIPAKATHL CBOIO TOYKY 3PCHHA B VCTHBIX
H MACLMEHHBIX TEKCTAX, AABATh NOACHEHHA 110 XOAY PEIICHHA 3a1a9H, KOMMEHTHPOBAT
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NOAYUCHHBLI PE3YyabTaT,

B X0zae OOCYKICHHA 3aaaBarh BOMPOCH MO CYWECTBY O0CVKAACMON TEMBI,
npoGaeMbl, pemaeMoii 3a1auy, BbICKA3BIBATL MICH, HALCNCHHLIC HA MOMCK pPeLICHNS,
CONOCTARAATL CBOM CVIKACHHA C CYRKACHHAMH JPYIHX VHMACTHHKOB JIHANOra,
OOHAPYKHBATL PA3IMYNE M CXOACTBO NO3UIMIL, B KOppekTHOi (opme opmysmposars
pasHOrIacHA, CBON BOIPAKECHHA,

MPEACTABIATE PE3VIbTaThl PELICHHA 3a4a4H, IKCNEPUMEHTA, HCCISJ0BAHMS,
MPOEKTa, CAMOCTOATEILHO BuOHpars Qopmar BLICTYNACHHA € yuérom 3ajau
npeseHTanm 1 0coOeHHOCTEH ayMTOpHH,

MOHHMATH H HCNIOJIB30BATH PEHM YIIECTBA KOMAHAHOH N HHAMBHAYAILHONA padoThl
NPH PeIICHHH YHEOHBIX MATEMATHYECKNX 3a1aY;

NMPHHHMATE  UQJIb  COBMECTHON  JICATENLHOCTH, MJAHWPOBATH  OPraHu3alnio
COBMECTHOM padoThl, pacnpeaessnts Buasl pador, 10roBapusarses, 00CYKAATE NPOLece
H pesyastar paborel, 00001ATE MHCHHS HECKOIBKHX JIKO/ICIH,

yHacTBOBaThL B rpynnoeeix (opmax paborel (o0cymaenns, oOMeH MHEHHAMM,
MO3IOBBIE LITYPMBI M APYIHE), BBINOIHATE CBOK YacTh paboThl H KOOPAHHHPOBATH CBOH
ACHCTBHA C APYIHMH WICHAMH KOMAH/IBI, OICHUBATL KAYCCTBO CBOCIO BKAAAA B 001Mii
NPOAYKT N0 KpHTEPUAM, CHOPM VIIHPOBAHHBIM YHACTHHKAMH B3aUMOACHCTBHS.

Peryasitusuabie yuusepcaibubie yaebunie aeiicrsus
Camoopranmzaums:

CAMOCTOATENBHO COCTABIATL [1aH, AIMOPHTM PEIICHHS 3a1a4H (MK €ro 4acTsb),
BuIOMpars  cnocod pemeHus ¢ y4ETOM  MMCIONIMXCS  PECYPCOB M CODCTBCHHBIX
BO3MOKHOCTCH, apryMEHTHPOBATL M KOPPEKTHPOBATH BAPHAHTHLI PelieHuii ¢ yuéTom
HOBO# HH(pOpMALIMH.

Camoxourpoas:

BAQICTHL  CNOCODAMM  CAMONPOBEPKH, CAMOKOHTPONS MPOUECCa M Pe3vibLTara
PeIICHHA MaTEMaTHYEeCKON 3a1a4m;

NPEABHACTE TPYAHOCTH, KOTOPbIE MOIYT BO3HHKHYTh [PH PELICHHH 3a1a4H,
BHOCHTH KOPPEKTHBBI B JICATEIBHOCTE HA OCHOBE HOBBIX OOCTOATENLCTB, HAHACHHBIX
OHOOK, BEISBICHHBIX TPYIHOCTEIT,

OLECHHBATL COOTBETCTBHE PE3VIbTaTa CATENLHOCTH TMOCTABICHHOH LeAH M
VCIOBHAM, OOBACHATL NPUYHHBL JOCTHKCHHMS WIH HEJAOCTIKCHHS LE/IN, HAXOIAHWTH
OHOKY, 1aBATH OLEHKY NMPHOOPETEHHOMY OMBITY.

NPEIMETHBIE PE3Y.IBTATHI

[IpeameTHbie pe3ysbTatel OCBOCHHA NPOrpaMMbl 10 MAaTteMaTHKe MpeICTaBieHbl
N0 roAam o0YHEHHA B CICAYIOIIMX pazaenax nporpaMMbl B paMKax OTJAebHbIX YHEOHbIX
KypcoB: B 5-6 knaccax — Kypca «Maremaruka», B 7-9 knaccax — KypcoB «Anrebpay,
«l"eomerpusy, « BEPOATHOCTE H CTATHCTHKAY,

9
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DEJIEPAJIBHASI PABOYAS] TIPOI'PAMMA YYEBHOT'O KYPCA
«MATEMATHKA» B 5-6 K/IACCAX

NOACHHTEJBHAS 3ATTHCKA

[TpHOpHTETHLIMKI LENIAMH OOVUCHHA MATEMATHKE B 56 Kiaccax ABIAKTCA:

npoaopkeHHe (QOPMHPOBAHHA OCHOBHBIX MAaTeMaTHYSCKHX MOHATHIE (4MCIO,
BEIHYMHA, reomeTpudeckas  (Qmrypa), obecneynBaloniMx  NPeEMCTBEHHOCTL M
NEPCNEKTHBHOCTH MATEMATHYECKOro 00pasoBanua o0VHAIOMIMXCA,

PA3BHTHE MHTCICKTYANBHBIX M TBOPYCCKHX CHOCOOHOCTEH  O0YHaIOmmxes,
NO3HABATE/LHON AKTHBHOCTH, MCCACIOBATCIILCKHX YMCHHI, MHTCpPECA K HIVUCHMIO
MATEMATHKN,

MOABEACHHE OOYHAKOUIMXCH HA JOCTYIIHOM JUIS HUX YPOBHE K OCO3HAHHIO
B3AMMOCBA3H MATEMATHKH W OKPYKAIOILErD MUPA,

(hopmupoBaHne (PYHKUMOHAILHONH MATEMATHYECKOH IpaMOTHOCTH:  YMEHHA
pacrno3HapaTh MATEeMaTHYECKHEe OOBEKTbl B PEAIbHBLIX KH3HCHHBIX CHTYALHAX,
NPHMEHATL OCBOCHHBIE YMEHHA [UIA PCUICHHA NPaKTHKO-OPHEHTHPOBAHHBLIX 3anay,
MHTEPNIPETHPOBATL MOJIYMEHHBIC PE3y/AbTarsl M OUCHHBATH HX HA COOTBETCTBHE
NPaKTHYECKONH CHTYALINN,

OCHOBHBIE JTMHHM  COJACP/AHMA Kypca MaremMarnkm B 5-0  Kaccax -~
ApUPMETHYCCKAS M ICOMCTPHYCCKAR, KOTOPLIC PA3BHBAIOTCH NAPALICIBLHO, KaA/1as
B COOTBCTCTBHM ¢ COOCTBCHHON JIOrMKOH, OIHAKO, HC HE3ABUCHMO OjHA OT APYroii,
a B TECHOM KOHTAKTE M B3auMOACicCTRHM, Takike B Kypce MareMaruk MpoMCXOANT
FHAKOMCTBO € 2IEMEHTAMK A1redpel H ONHCATENLHON CTATHCTHURH,

H3yuenne apumeTHUeckoro marepuana HaMMHAeTICA CO CHCTEMATH3AUHMH W
Pa3BHTHA 3HAHWI O HATYPATLHBIX YHCIIAX, MOAYYEHHBIX HA YPOBHE HAYAILHOIO 00IIero
oOpazosanms. Tlpn  ITOM  COBEPIICHCTBOBAHME  BBIYMCAMTCABHON  TEXHMKH M
(hopMHpOBaHHE  HOBBIX  TCOPETHHCCKMX  3HAHMIA  COYETACTCA C  pasBHTHEM
BBIMHCIMTEABHON KVIBTYPLI, B HacTHOCTH C ODy4CHMEM npocreiumm  npuémam
NPHKHAKH W OUCHKH PE3VALTATOR BRIMMCACHMI, M3yucHHE HATVpaabHLIX YHCen
NPOAQIIKACTCH B 6 KJIACCE 3HAKOMCTROM C HAYAILHBIMH NOHATHAMH TCOPHH ICTHMOCTH.

Hauasio n3yueHns OOBIKHOBEHHBIX M ASCATHUHBIX Apo0eit OTHECeHO K 5 kiacey. D10
NEPBLIil 3Tan B 0OCBOSHHH JApodeil, Korja npoHCXoMT 3HAKOMCTBO € OCHOBHBIMH HACAMH,
NoHATHAME Tembl. [1pr 3TOM paccMOTpeHne OOLIKHOBEHHBIX Apodeil B noiHOM 00béMe
NPEAWECTBYET H3YYCHHIO ACCATHYHBLIX ApoOei, 4TO uenecoodpa3Ho ¢ TOYKH 3PeHHA
JIOTHKH H3/I0/KEHHA HYHCAOBOH JIMHWM, KOrja mnpaBwia ACHCTBHH C ACCATHYHBIMH
ApoOAMM MOKHO ODOCHOBATH VIKE W3IBECTHBIMH QITOPHTMAMH BBITIOJHEHHA JCiiCTBHI
¢ OOBLIKHOBCHHBIMH APOOAMH. 3HAKOMCTBO € JICCATHYHBLIMM IPOOAMH  PacuIMpHT
BOSMOMKHOCTH JUIR NMOHUMAHMA OOYHAIOWMMHUCE NPHKJIAUIHOIO [IPUMCHCHHS  HOBO#
JANUCH NIPH M3VYCHHH JIPYIUX NPESAMCTOR W IPH NPAKTHYCCKOM HMCHONBL30OBAHMM,
K 6 kijaccy orHecén BTopoil ortan B M3y4YeHMH JpoOe, rae  npoMexoauT
COBEPUICHCTRBOBAHHUE HABBIKOB CPABHCHUS M npeodpasosaHus Apodei, OCBOCHHE HOBBLIX
BBIMHCJIMTE/IbHLIX AATOPUTMOB, OTTAMMBAHWE TEXHWKH BBIMHCICHWHA, B TOM 4HCIE

10
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FHAUCHWIA  BHIPOKCHHI, cojaepkatimx M OOBIKHOBCHHBIC, W JICCATHUHBIC Apo0H,
VCTAHORJICHHE CBA3CH MEA/LY HUMH, PACCMOTPEHHE MPHEMOB PELICHHS 3a/1a4 Ha ApoOH.
B nauasie 6 kiacca npoHCXOIHT 3HAKOMCTBO € NMOHATHEM IPOLIEHTA,

OcoOEHHOCTBIO H3YHECHHSA MOMKHTENBHBIX H OTPHUATEILHBIX YHCES ARIAETCH TO, 4TO
OHH TAKJKE MOIYT pPaccMarpHBarbCA B HECKOJIBKO TanoB. B 6 kiacce B HaYane H3y4eHHs
TeMmbl «llonoKHTEbHBIE H OTPHLEATEILHBIE YHCIA» BhLACAseTCA noarema «Llebie uncnay,
B paMKax KOTOPOH 3HAKOMCTBO C OTPHUATENLHBIMH  “YHCIHAMH W JCHCTBHAMH
C NOAKHTEILHBIMH W OTPHLLATEIILHBIMM HHCAAMH IIPOHCXOIHT HA OCHOBE COACPAKATEILHOIO
NOAX0MA. ITO NO3BOJIACT HA AOCTYIHOM YPOBHE MOZHAKOMHTL OOYHAIOUIMXCA MTPAKTHYECKH
CO BCCMH OCHOBHBIMH NOHATHAMM TCMbl, B TOM YHCIC H C NPaBUIaMH  3HAKOB
NPH BLINOAHCHUH apuPMETHYCCKUX JCHCTEHI. M3ydeHHe paMoHATLHEIX YHCET HA ITOM HE
JAKOHYMTCSH, a OyeT NPOADKEHO B Kypee anrebpot 7 kiacca.

[lpn oOyueHHM PeIICHHI0 TEKCTOBLIX 3a4a4 B 5-6 Knaccax HCNONb3YHOTCH
apupmernveckue npuémsl peenns. [lpn orpaborke BHIMHC/IHTEIBHBIX HABBIKOB B 5-6
KJIACCaxX paccMaTpHBAKOTCA TEKCTOBBIE 3a1a41 CCAYIONIMX BHIOB: 3a/1a4H Ha IBHKEHHE,
HA YaCTH, HA NOKYIIKK, HA PadoTY M NPOHIBOAHTEILHOCTL, HA TPOLCHTHI, HA OTHOWICHNS
H nponopuni. OOYHAIOUIMECK IHAKOMATCA ¢ NPUEMAMM PCLICHHA 3a1a4 nepedopoM
BO3MOMKHBIX BApHAHTOB, yyarca paborars ¢ mudopmaumcii, npeacrasieHioi 8 Gpopme
TadAnIL WIK narpamMm.

B nporpamme yueOHoro kypea «Maremaruka» npeaycMoTpeHo GopMupoBaHune
NPONEACBTHYECKHX anredpanieckux npeacramieHnii. byksa Kak CHMBOJI HEKOTOPOro
YHCAA B 3aBHCHMOCTH OT MATEMAaTH4e€CKOr0 KOHTEKCTa BBOJAHTCH [OCTENEHHO.
BykBeHHas CHMBOJIMKA IIHPOKO HCNOAB3YETCA NPEKIAEC BCEro ANd 3anucu oOmx
VTBEPACICHHIT U NPEUTOKEeHNI, (DOPMVII, B HACTHOCTH JUIA BLIYHCIICHNA FEOMETPHYECKHX
BEJIHYHH, B KA4ECTBE «3aMECTHTENIA» YHCIA.

B nporpamme yuebnoro kypca «Maremaruka» npeACTaB/ICHA  HArAAAHAA
reOMETPHA, HanpasieHHas Ha PasBHTHC OOPAHOIO MBIIUICHHA, NMPOCTPAHCTBEHHOIO
BOOOp@KEHHA, HI00PAIHTENLHLIX YMEHHIT. DTO BAKHBIH ITAN B M3YYCHHH FEOMETPHH,
KOTOPBIE  OCYHICCTBAACTCA  HA  HANIAAHO-NPAKTHUYCCKOM  YPOBHE,  ONHPACTCs
Ha  HArAAHO-00pasHOe  MulnLiCHHe  oOvuarommxes.  Bosabwas  poak  OTBOANMTCS
NPAKTHYECCKON JCATENLHOCTH, ONBITY, IKCIEPHMEHTY, MOACAHPOBAHNID. O0yUaroumecs
JHAKOMATCA C FEOMETPHUYECKHMMH (PUIypaMH HA MUIOCKOCTH W B MPOCTPAHCTBE, € HX
npocrefmmMn - KoHpHrypaunamu, yuarca #3o0pakars WX HA HEIHHOBAHHOH WM
KieTHaroil Gymare, paccMarpuBaroT HX npocreifiine croiictea. B npouecce m3yueHus
HArJAAHON FEOMETPHH 3HAHMA, NMOAVYCHHBIE O0YHAIOIMMHCA HA YPOBHE HAYAILHOIO
obuero o0pazoBaHuA, CHCTEMATHIUPYIOTCA W PaciliMPAIOTCA.

CornacHo yyeOHOMY IUIAHY B 56 K1accax M3y4acTcs HHTCIPHPOBaAHHLI npeamer
«Maremaruka», KOTOpbIi BKIOvaer apudMeTHueckuii  MarepHanr o HAMISIHYIO
FEOMETPHIO, @ TAKKE NPONEACBTHYECKHE CBEACHHS M3 anredphbl, WIEMEHTH JIOTHKH H
HAYa1a ONUCaTesIbHON CTATHCTHKH.

OO1iee YHCa0 HacoB, PEKOMEHI0BAHHBIX JUIA H3YMEHHA MaTeMaTHkH, — 340 vacos:
B 5 kinacce — 170 wacos (S wacos B Heaeaw), B 6 kiracce — 170 wacos (5 4acoB B HEACTIO).
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COJEPAKAHHE OBYYEHHSA
5 KVIACC

Harypaabubie 4ncia u nyib

Harypanshoe wumcno. Pan warvpaibubix uucen. Yucno 0. HMsobpaxkenne
HATYPAILHBLIX YHCE TOYKAMH Ha KOOPAHHATHOMN (4HCI0BOMN ) NpAMOiL.

[oznumonnas  cucremMa  cumcaeHus.  PuMmckas  Hymepaums  Kak  npumep
HEMO3HUHOHHON CHCTEMBI CUMCICHUA. JIECHTHYHAA CHCTEMA CUHCICHHA.

CpaBHeHHE HaTYpalbHLIX YHCEN, CPABHEHHE HATYPAIBHBIX HHCEI € HYAEM.
CrnocoGbt cpapnenns. OKpyriieHHe HaTYPaTbHBIX YHCE.

CnoxeHne HATYpaIbHBIX YHCEN, CBOMCTBO HYIA NPH CaoKeHNnH. Beiauranne Kak
AcicTBHE, O0pATHOE CAOKEHHIO. YMHOKEHHE HATYPAILHBLIX YMCEI, CBONHCTBA HYNA M
CAMHMIBL NpH  yMHOKeuuH. Jleaenwe Kak aeicTeue, o0paTHOE  YMHOKCHMIO.
Komnouentsl aeiicreuil, caazb mexay Humu. [lpoeepka pesyiabrara apuMeTHueckoro
aciicreus, llepeMeCcTHTENIBHOE W COMETATENLHOE CBOMCTBA (3aKOHBI) CHOKEHHA M
VMHOKEHHA, PacpeiaesiHTEIbHOE CBOHCTBO (3aK0H ) YMHOKEHHA,

Hcnonb3opanne OvkB s 0003HAYCHHS HEM3BECTHOTO KOMIMOHEHTA M 3anHCH
CBOHCTB apuMETHYECKHX ACHCTRHIA.

JleanTenn i KPaTHbIC YHCHA, PaRIOKEHNE HA MHOKHTEIH. TTPOCTHIC W COCTABHBLIC
yucna. Ipusnasku aeanmocti na 2, 5, 10, 3,9, Jleneune ¢ ocrarkoM.

Crenenb ¢ HATYPAILHBIM MOKA3ATENEM. 3aNHCh YHCAA B BHAE CYMMbI Pa3paaHbIX
cllaraeMbiX.

Yucnosoe BoipakeHue. BuIMHCACHHUE 3HAUCHHE YHCIOBBIX BbIPDKCHHIL, NMOPAIOK
BLINOAHCHNA AcicTRMil. MCnoab30BaHUE NPH BLIMHCACHHAX NCPEMECTHTEABHOIO M
COYCTATEILHOIO CBOHCTB (3aKOHOB) CAOKCHHA M VMHOKCHHA, Pacnpeac/mTe/ibHOIO
CBOHCTBA YMHOKCHUA,

JApoin

[NpeacraBnenne o Apodu Kak cnocode 3anmucH 4acTH Bean4iHbl. OOBIKHOBEHHBIE
apobu. [Mpaeuabubie W wenpaswibHbie apodn. Cmewannas apodb, npeiacTasieHue
CMEIIAHHOH APOOH B BHJAC HENPaBHIBLHON JAPOOH M BBLUICJICHHE 1E0H HacTH 4HCIa
u3 HenpasuabHON apoOu. H3oOpawenne aApodell TOUKAMM HA HMCIOBOH NPAMOIL.
OcnosHoe ceoficteo apobu. Coxpamenne apobeit. [lpusesenue apodu K HOBOMY
snamenaremo. Cpasaenue Apodeil.

Cnokenne u Buiautanne apodeil. YMHOKeHHe # jaeneHue apodeil, B3auMHO-
oOparusie aApodn. HaxoxmaeHne 4acT 1eJI0ro | HeI0ro no ero 4acTH.

Jecsmuunan  sanuce  apoOeit.  Tlpeacrasnenne  aecstuunoil  apodn B Buae
00bKHOBEHHON, HM300pamenne accatHunbX ApoOeit TOUKAMM HA YHCA0BOH npsMoit.
CpaBHeHHE JecATHHBIX ApoOeii.

Apudmernueckne AeicTBUA ¢ ASCATHYHBIMH Apo0aMH. OKpyIrieHHe AeCATHYHBIX
apoGeid.
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Pemenne TeRCToBLIX 3a1a4

PerieHne TeKCToBLIX 3a1a4 apuPMETHYCCKuM cnocoboM, PEIuCHHE JOIMUCCKuX
zaga4. Pemenue 3azau nepeGOpoOM BCEX BO3MOKHBIX BapuanTtoB. Mcnonb3oBanme
MPH PeLICHUN 3a1a4 TalaHLL H CXEM.

Petnenne 3anay, COACPAALMX 3ABHCHMOCTH, CBAILIBAIOIINEG BETMYHHBL CKOPOCTD,
BPEMS, PACCTOAHME, UEHA, KOIMHECTBO, CTOMMOCTbL, EJMHMILI M3MEPEHHA: MacChl,
00BEMA, 1IEHBI, PACCTOAHNA, BPEMEHH, CKOPOCTH. CBA3b MEKAY CAHHHLAMH H3MEPEHHA
K0 BEIIHYHHDL

Pemenne OCHOBHBIX 3a1a4 Ha JAPOOH.

[peacTarnenne JaHHBIX B BUIE TaOIHILL, CTONOYATHIX AHArPaMM.

Harasiinas reomerpus

Harasausie npeacrasiacuus 0 gurypax Ha nioCKOCTH: TOYKa, npamas, OTpesox,
JIVY, VEOJL, JIOMAHAR, MHOTOVIOILHUK, OKPVIKHOCTE, Kpyr. Yron. [Tpamoil, octpuiii, Tynoi
W PasBEPHYTRIA YIIILL

JUmHa orpeska, METPHUECKHE eAMHMULL JUMHbB. JUIMHA 1OMaHoi, nepumerp
MHOTOYroIbHHKA. M3Mepenne n nocTpoeHHe YIjIoB ¢ NOMOMUILIO TPAHCHOPTHPA.

Harasauweie npeacrarnenns O (Qurypax Ha miOCKOCTH:  MHOMOYrOJIbHMK,
NPAMOVIOILHUK, KBUIPAT, TPEYIOJILHUK, O pasencrse Guryp.

H3obpakenne ¢mryp, B TOM umncae wa Kaeryaroit Oymare.  Tlocrpoenne
KOH(puUrypaumnii 3 yacTeil npaMOii, OKPYKHOCTH HAa HEIMHOBAHHOI M KaeT4aToil Oymare.
Hcenons3oBaiue CBOHCTB CTOPOH H VITIOB MPAMOYTO/IbHHKA, KBaJpaTa.

[Tnomans NPAMOYTO/ILHHKA H MHOIOYro/IbHHKOB, COCTAR/ICHHBIX
M3 MPAMOVIOJALHHKOB, B TOM unciae (uryp, u3odpaxéHublx Ha kiaetdatoit Oymare.
EAHHHIILE H3MEPEHHA III0IHAIH,

Harnsanbie npeacTasneHus O NPOCTPAHCTBEHHBLIX (PUrypax: NpAMOYro/ibHbIH
napauienenunest, kyo, muororpanunky, Miobpaxenne npocTeiiiuux MHOIOrpaHHHKOB,
Pazséprin kvba v napainenenunesa. Cozaanne Moaesei MHOTOrpaHHMKOB (13 Gymarn,
NPOBOJIOKH, MAACTHIMHA M IPYTHX MATEPHATOB).

O0BEM npaMOYronsHOTro napaanenenuneaa, kyoa. Eannnus namepenns 06neéma.

6 KJIACC

Harypaasubie uncaa

Apudmernyeckne ACHCTBUA € MHOrO3HAYHBLIMH - HATYPAILHBIMH  YHCAAMH.
YucnoBeie BHIPOKEHUA, NMOPSAOK AeHCTBHI, Mcnonb3opanne ckobok. HUcnonwiosauune
NPH  BBIYHCICHHUAX NCPEMECTHTEALHOIO M COYCTATEILHOIO CBOACTB  COKCHHA ¢
VMHOKCHHA, PACTPEACIHTEALHOIO CBOHCTBA YMHOKCHHA, OKPYIJICHHE HATYPAILHBIX
HYHCeL.

Henurenn u KkparHbie Yncaa, HanboabIMi o0wmii AeauTens 1 HauMenbluee obuiee
KparHoe. JleamMoCTs CYMMBI B IPOH3BEACHHA. [leeHne ¢ OCTaTKOM.
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Apodn

OObikHoBeHHas  Apolb, OCHOBHOE CBOWCTBO pobmu, cokpaiienne apodeil.
Cpasienne u ynopajaounsanne aApoleil. Pemenne 3a1a4 HA HaXOKICHHE vacTH
OT UENOr0 W uenoro no ero wacru. JIpoOHoe uMCIO Kak pe3yviabTar JIC/iCHHS.
[Ipeacrapaenne necaTnynoi apodu B Buae OOBIKHOBEHHOH ApoOH H BO3MOKHOCTH
NpeAcTaBieHns OOBIKHOBEHHOH ApoOH B BHaE aecaTH4HON. Jlecarnunbie apobu u
METPHYECKas cHCTeMa mep. ApHpMETHHECKHE ACHCTBHA M YHC/IOBBIC BbIPAKCHHA
¢ OOBIKHOBEHHBIMH W JECATHYHBIMH JIPOOAMH.

Ornomenne. Jlenenne B qanHom ornotennn, Macwrad, nponopuus. Hpumenenne
NPONOPUMI NP PELICHHH 3a1a4.

[TonsaTHe npoueHTa. BuMHCACHHE NPOLEHTA OT BEJMYMHBL W BEJIHYHHBL No e
NpoUeHTY. BohIpakenne MpoueHToB accaTHunbiMi  apobamn,  Pemenne  3anauy
Ha MPOLECHTLL. BhIpaKEHHE OTHOIIECHHA BEJIHYHH B MPOLIEHTAX.

Hoa0KUTEIBHBIE H OTPHIATETBLHBIC YHCIA

[TonoKHTENBHBIC W OTPHUATEABHBIE uncaa, Llensie umena. Moayae  umena,
reoMeTpHYecKas HHTeprnperauns Moays uncna. M3obpaxkenne unuce Ha KOOPAHHATHOMH
npamoit. Yucnoesie npomexyrkw. Cpapnenue uncen. Apudmernueckne acicrans
C NOJIOKHTCILHBIMU M OTPHUATE/ILHBIMH YHCIIAMM,

[IpamoyroiibHas cHCTEMa KOOpAMHAT Ha  miaockocTH.  KoopamHarel  TOMKH
Ha ockocTh, abcumeca n opannara, llocrpoeHne Touek M PUIyp Ha KOOPAMHATHO#H
MJOCKOCTH.

bykBennnie Buipamenns

[Mpumenenne OVKB U1 3aNHCH MATEMATHYCCKHX BLIDAKCHHI W NPEUIOKEHHI.
Croiictea  apudmernyecknx  ACHCTBHI.  BYKBEHHBIC BBIDOKCHMA M YHCIOBBLIC
NOACTAHOBKH. DBYKBEHHBIC PaBEHCTBA, HAXOKICHHE HEH3BECTHOIO KOMITOHEHTA.
@opmyibl, POPMYIL NEPUMETPA M IUIOIAAN NPAMOVIOALHHKA, KBaapara, 00ntma
napauienenunea u Kyoa.,

Pemenne TeKCTOBBIX 3144

PemieHne TeKCTOBLIX 3a1a4 apuPMETHUECKHM CnocoOOM, PCluCHHE JIOMMYEcKnX
sajna4. Pewienne 3a1a4 nepebSopom BCEX BOIMOKHBLIX BAPHAHTOB.

Pemenne 3aaa4, CoACPAaNX 3a8HCHMOCTH, CBA3LIBAIOIINX BEIHYHHBL CKOPOCTS,
BPEMSA, PACCTORHME, LCHA, KOIIMYCCTBO, CTOMMOCTb, MPOHZBOAHTEILHOCTL, BPeMA, 00BEM
paGoTel. EAHHMLEI H3AMEPEHNA! MACCH], CTOMMOCTH, PACCTOSAHHA, BPEMEHH, CKOPOCTH.
CBasb MEAULY CAMHUIAMH HIMCPEHIS KOKI0M BEIHYHHEL

Pewenne 3ana4, CBA3aHHLIX C OTHOIICHHEM, MPONOPUHOHATLHOCTLIO BEJIMYHH,
MPOLIEHTAMH, PELICHHE OCHOBHBIX 3a1a4 HA APOOH W MPOLIEHTHL.

Ouenka #u  npukHAka, Okpyrienne pesyasrara.  CocrasieHue OYKBEHHBIX
BHIPOKEHWI 10 YCIIOBHIO 3471841,

[lpeacragnenne JaHHbiX ¢ nomMouwbio  T1abamu o auarpamM,  Croaduarsie
JMATPAMMBL YTCHHE B NOCTPOCHUE. YTCHHE KPYTOBBIX JAHAIPAMM,
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Harasanas reomerpust

Harasaneie npeacrasiaeHna 0 GUrypax Ha nioCKOCTH: TOYKA, MpAMas, OTPE30K,
NIV, Yroj, JIOMAHas, MHOrOYTOJIbHHK, YETBIPEXYTOIbHHK, TPEYTOJIbHHK, OKPYKHOCTD,
KPyT.

B3anMHOC PaciosioReHHe ABYX NPAMBIX HA NJAOCKOCTH, NMAPAUICILHBIC NPAMBLIC,
NEPNEHANKYIAPHBIC NpaMbie. M3aMepenne paccTOaHMI: MEAITY ABYMSA TOUKAMHK, OT TOUYKH
J10 NPAMOR, JUTMHA MapUIpyTa Ha KBaJApaTHOH CCTKE,

Miamepenne #  NOCTPOEHHE YIJIOB € MOMOMBLK  TpaHcnoprupa.  Buasl
TPEYIOJILHHKOB: OCTPOYIOJBHBIH, NPAMOYTOIbHBLA, TYNOYIOAbHBIH, paBHOOEAPEHHBIH,
PABHOCTOPOHHMI, HEeThIPEXYIONBHHEK, NPHUMEPHI HCTBIPEXYTOILHHUKOB. [IpAaMOyronshuk,
KBaJApaT: MCMNOIL30BAHHE CBOKHCTB CTOPOH, VraoB, awaroHaneil. H3oOpakenne
reOMETPHYECKHX (HIYP HA HEJIMHOBAHHOH Oymare ¢ HCMONL30BAHHEM LIHPKYIIA,
JIMHEHKN, YrosibHuka, Tpascnoprupa. [ToctpoeHns Ha kaervaroii Oymare.

[lepumerp muoroyroastuka. [onstne nuowaam Guiypsl, CAHHHILL H3MEPEHUS
naowamn. [Npubmoxénnoe uamepenne niowaan GUryp, B TOM YHCIE HA KBAIPATHOH
cerke. [TpnOmnkEHHOE H3MEPEHHE UTHHBI OKPYIKHOCTH, IJIOLIAANH KpyTa,

CHMMeETpHA: LeHTpaibHadA, OCEBasA H 3EPKATbHAS CHMMETPHH.

[TocTpoeHue CHMMETPHYUHBIX (hUryp.

Harasinsie npecTasicHns 0 npoOCTPaHCcTBCHHBIX (PHIypax: napauvieaenunes, kyo,
npu3Ma, nupaMmnaa, KOHye, wwimaap, wap u chepa. M3odpaxenne npocTpaHCTBEHHbIX
(huryp. [Tpumepst pa3seprok MHOTOIPaAHHUKOB, WHAHHAPA U Konyca. Co3aanne mozenei
NPOCTPAHCTBEHHBIX (PHIYP (M3 GyMArd, NPOBOJIOKH, MIACTHINHA M JIPYTHX MATEPHANOB),

[MousTne o0néma, cmunubl  w3Mepenns o0uema. OOBEM  NPAMOYIONBLHOIO
napauienennnena, kyoa.

NPEJIMETHBIE PE3YJILTATHI

[MpeaMeTHBIC  Pe3YLTATHE OCBOCHMA NpOrpamMmsl  v4eOHOIO Kypea K KOHULY
o0yueHns B S Kaacce:

Yncaa v BIMHCICHHS

[MoHumaTe B NpaBILHO yNOTPeOAATH TEPMHHBI, CBA3AHHBIE C HATYPAJLHLIMH
quCaamMu, 0OBIKHOBCHHBIMH W JICCATHYHBIMK JIPOOAMM,

Cpasuupars W yNOPSIOMHBATL HATYPAILHBLIC YHCIA, CPABHMBATL B NMPOCTEHIINX
caydasx 0ObIKHOBEHHBIE APOOH, IECATHYHBIE APOOH.

COOTHOCHTEL TOUKY HA KOOPAMHATHOH (4HCI0BOI) NPAMOI ¢ COOTBETCTBYIOWINM €ii
GUCIOM M H300paXATh HATYPAILHBLIC YNCIA TOYKAMM HA KOOPAMHATHOM (4ncaoBoi)
NPAMOi.

Buinoausats  apupMETHUCCKHE  ACHCTBHS € HATVPAILHBIMH  YHCIIAMM,
¢ OOBIKHOBEHHBLIMH APOOAMH B NPOCTEHIINX CYYARX.

BeINOAHATL NPOBEPKY, MPHKHIKY PE3YJIbTaTa BhIMHCICHHI.,

OKpYIIATE HATYPAILHBIC YHCIA.
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Petienne TekCroBbIX 3a1a4

Pemars TekcToBbie 3agaun  apuMETHHECKMM CnocoboM M € NOMOUIBLIO
OPra’m30BaHHOr o KOHCHHOTO ncpeﬁopa BCCX BOSMOKHBIX BAPHAHTOB.

Pewmars 3ajlavi, Coacpikaulne 3aBHCHMOCTH, CBAZBIBAIOIIHE BCJIIHYHHBE CKOPOCTD,
BPEMA, PACCTOAHHE, LICHA, KOJAHYCCTBO, CTOMMOCTD.

Henons3osars KpaTkne 3amucH, cXembl, Tabumisl, 0DO3HAYCHHA NPH PEILCHHUM
3anay.

[Moab30BaTLCA OCHOBHBIMM CAMHMIIAMH H3MCPCHHA. UCHBI, MACCHI, PACCTOAHUA,
BPEMCHH, CKOPOCTH, BHIDAKATL OJIHH CAHHHILLI BCJIHYHHBI HCPE3 JIPVIHC.

M3apnekars, aHanM3upoBaTh, OUCHHBATL  HHGOpPMALMIO, NPEACTARICHHVIO
B TabnHue, Ha Crosi0YaToil auarpaMMe, HHTEPNPETHPOBATE NPEACTARICHHBIC AaHHBIC,
HCTIONB30BATL JAHHLIC TTPH PCLICHUH 3a1a4,

Harasianas reomerpus

[MOAB30BATHES TCOMETPHUCCKHMH MOHATHAMM: TOUKA, NPAMAR, OTPE30K, JIyH, Vro,
MHOTOVIO/IbHHK, OKPYKHOCTb, KPYT.

[MpuBoauTe npuMepbl OOLEKTOB  OKPYKAIOWIEIO MUpa, HMEOmHUX (opmy
H3VUCHHBIX FEOMETPHYECKHX (PHTIYP.

Henonb3oBars  TEPMUHOIONMIO, CBA3AHHYIO C  YIJaMW: BEPUIMHA CTOPOHA,
C MHOTOVIOILHMKAMM: VIQJI, BEPIIMHA, CTOPOHA, JHANOHAIL, ¢ OKPYKHOCTLIO: PaJMyc,
JMAMCTP, UCHTP.

H3o0pakars H3yHeHHBIE reOMETPHYECKHE (IHIYPbl HA HETMHOBAHHOIN W KAETHATO#
Oymare ¢ NOMOIIBLIO LHPKYA W THHEHKH.

HaxoanTs JUIMHBl OTPE3KOB HEMOCPEACTBEHHBLIM  H3MEPEHHEM C  MOMOILUBK)
JIMHEHKA, CTPOHTL OTPE3KH 3aJaHHOI JUTHHBL, CTPOHTHL OKPYKHOCTH 3AaHHOIO paanyca,

Menons3osars CBOMCTBA CTOPOH M YIJIOB MPAMOYIOJILHMKA, KBaIpara And Mx
NOCTPOCHURA, BLIMHCACHHA [UIOUIAAH M NEPUMETPA.

BorHCIAaTe  NEpUMETP W [UIOWIAAL  KBaapara, nNpAMOYIOJbHHMKA, (Hryp,
COCTAB/ICHHBIX M3 PAMOYT OJTbHHKOB, B TOM HHCIIE (UTyp, n300pakEHHbIX HA KICTYaTOMH
Oymare.

[Monb30BATLCA  OCHOBHBIMH  METPHUYCCKHMH  €JHHHLAMH  H3MEPEHHA  JUIHHBI,
NAOUIANN: BLIPAKATL OJIHH CAMHMILL! BEIHYHHBL 4EPE3 APYTHE.

Pacnosnasars napanaenenunes, KyO, HCNOAb30BaTL TCPMHHOJOMHIO. BEPIUIMHA,
pebpo rpanb, H3MEPEHHA, HAXOANTHL HIMEPEHUA napauienenunesa, Kyoa.

Beiucnars  o6bém  kyba, napauienienunesa no  3alaHHbIM - HIMEPEHUAM,
NOAL30BATHCH CAHHUILAMH HIMEPEHUS 00BEMA.

Peware HECIOKHBIC 3Q1aYH  HA  HIMEPEHHE  COMETPHYECKHX  BEJIHYHH
B NPAKTHYCCKNX CHTYALLHAX,

16
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[peamernbie  pesyiabTarsl OCBOCHHMA NporpaMMbl  y4eOHOr0 Kypea K KOHILY
o0yucHus B 6 Kaacce;

Yncaa v Belancaenns

3Hare W NOHMMAThL TEPMUHBIL, CBAZAHHLIC C PATMYHLIMK BHAAMH HHCEA M
cnocobaMi MX 3arnucH, NEPEeXOaHTh (CCaH ITO BOMOKHO) OT OAHON (OpMBI 3anHCH
UHCNA K JIPYToi.

CpaBHuBaTh H VIOPAIOYHBATH LE/bIE HHCAA, OOLIKHOBEHHBIE M AECATHYHbIC Apo0H,
CPaBHMBATL YHCAA OHONO H PA3HBLIX 3HAKOB.

BeINONHATE, COMETAA YCTHBIC M MHCBMEHHBIE NPHEMBI, apidmMeTHueckHne aeicTBrA
C HATYPWILHBIMH H LCJBIMH YUCIAMH, OOBLIKHOBEHHBLIMH H JICCATHYHBIMH IPOOAMY,
NOJAOKHTEIbHBIMH H OTPHUATEILHBIMH YHCIAMH.

BuluucaaTh 3HAUCHUSA YHCTIOBLIX BLIPAKCHMI, BLINOJAHATL NMPHKHAKY W OLCHKY
pe3yabTara BBIMACICHHI, BLIMOAHATL NPeodpazoBaHHA “HCJIOBLIX  BbIPAKEHUH
HA OCHOBE CBOHCTB apu(PpMeTHUECKHX ACHCTBHIA.

COOTHOCHTEL TOUKY HA KOOPAHHATHON NPAMOI € COOTBETCTBYIONMM i YHCIOM H
H300paskaTh YHCAA TOUKAMH HA KOOPIAMHATHON NPAMOIT, HAXOMTE MOAY/IbL YHCIIA.

COOTHOCHTE TOYKH B NPAMOYIOJILHON CHCTEME KOOPAHHAT ¢ KOOP/AWHATAMH ITOH
TOYKM.

OKpYrisTe UEIBIC YHCAA W ACCATHYHBIC APOOH, HAXOAHTE NPHOAHKCHHUA YHCE.

Uncaosbie n GYKBeHHbIE BLIPAKEHNS

lMonumare u ynorpedasaTh TCPMUHLL, CBA3AHHLIC C 3AMNUCLIO CTCNCHM YHCIIA,
HAXO/MTHL KBaaparT M Kv0 4YMCAA, BBIMHCAATH 3HAYCHHA UYHCIOBBIX  BblPAKCHHI,
COACPIKALLNX CTENEHH.

[Moab3oBarbes NpHU3HAKAMEK  JIGTHMOCTH, PacKkIaabiBaTh HATYpaibHbie HMC/IA
HA NPOCTHIC MHOIKHTEIIH.

[oaszosarses Macurabom, COCTARIATE NPONOPLHH H OTHOIICHHA,

Hcnonb3osars OyKBbl U1A O003HAYEHHA YHCEA TMPH 3aNHCH MATEMaTHHECKHX
BhIPKECHNI, COCTARIATL OVKBEHHLIC BLIPOKCHHA W (POPMVIBLI, HAXOANTL 3HAYCHHA
OVKBCHHBIX BbIPAKCHHI, OCYINCCTRAAA HCOOXOAMMBIC NOACTAHOBKH M npeodpasosanns.

HaxoauTs HEH3BECTHLIH KOMNOHEHT PABEHCTBA.

Pemenne TeKcroBnixX 3a1a4

Pemars MHOrOIAroBbIC TEKCTOBLIC 3a1aun apumeTHyecknm cnocobom.

Pewars 3ana4ym, CBA3aHHLIE C OTHOWIECHHEM, NMPONOPUHOHAILHOCTLI) BEIHYHH,
MPOLECHTAMH, PEliaTh TPH OCHOBHBIEC 3a/1a4M Ha APoOH W NMPOLEHTHI.

Peware 3ana4n, COACPKANINES 3ABHCHMOCTH, CBA3HIBAIOIINE BEJIWYHHbLL CKOPOCTD,
BPEMA, PACCTOAHME, LEHA, KOJMYECTBO, CTOMMOCTb, NPOH3BOAMTENBHOCTh, BPEMS,
oObéma pabotel, HCNONBL3YA apudmerHyeckue ACHCTBHA, OUEHKY, NPHKHIKY,
NOJABL30BATHCH CAHHULAMH H3MEPCHUSA COOTBETCTBYIOUIMX BEJIHYHH,

Cocras/aTe OYKBEHHBIC BHIPAKEHHA 110 YCIOBHIO 381244,
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Hasaekars nndopmanunio, npeacrasieHHyio B Tabanuax, Ha JIMHEHHOM, ctonbuaroil
WIH  KPYIOBON  JMarpaMmax,  HHTCPHPETHPOBATE  NPEACTARICHHBIC  JIAHHLIC,
HCTIOIL30BATE JAHHBIC PH PELICHHH 3a1aM.

[Mpeacrasnare undopmaumio ¢ nomMowbilo Tadani, auHeAnoH n cronbuaroit

ANArPamMm,

Harasnas reomerpus

[Mpusoants  npumepnl  OOLEKTOR  OKPVAKAIOMICIO  MUpa, HMCOmuX  popmy
M3YYCHHBIX FEOMETPHYECKHX MIOCKHX M MPOCTPAHCTBEHHLIX GUIyp, NpHMEphbl PaBHbIX
H CHMMETPHYHBIX DHIyp,

H3o0pakars ¢ NOMOUILIO LHPKYAS, AMHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHON M
KaeT4aroil GyMare M3VUCHHBIC MJIOCKHE reoMerpuyeckue Purypst 1 KoHQuUryparmm,
CHMMETPHYHBIC PUIVPBI.

[ToAb30BATLCA TEOMETPHYECKHMH MOHATHAMM, PAaBEHCTBO (UIYp, CHMMETPHA,
HCNIOIL30BATE TEPMHHONONHIO, CBA3AHHYK) C CHMMETPHEN: OChb CHMMETPHH, LEHTP
CHMMETPHH,

HaxoauTs BeHYHHBI YITIOB H3MEPEHHEM C NMOMOLILIO TPAHCIOPTHPA, CTPOHTH VIIbI
3AJAHHON BEAHYMHLL, MOJB30BATHCA NPH PEUICHHH 3a1a4 rpaayCHOH Mepoil yrios,
Pacno3HaBaTh Ha YCPTEIKAX OCTPLIA, NPAMOH, PasBEPHYTHIA M TYNOR Vbl

Boiuncaars  UIHHY  IOMAHOH, NEPHMETP MHOTOVIOJIBHHKA, MOJb30BATHCH
CAMHMIAMM HIMEPCHHA JUIMHBL, BLIPAKATH OJIHN CAHHMILI WIMCPCHMA JUIMHBI 4epes
APYTHE.

Haxoautb, HCNOab3ys 4epTeKHBIE HHCTPYMEHTBI, PACCTOAHWA: MEXKAY ABYMA
TOUKAMHM, OT TOUKH JI0 NPAMOH, JUITHHY NYTH HA KBAIPATHOI CCTKE.

Buruncaarts naowans GpUuryp, COCTARICHHBIX H3 MPAMOYIO/ILHHKOB, HCMOIbL30BATH
pazdueHHe  HA  NPAMOYrOJBHMKH, Ha  papHbie  (UIypel,  J0CTpaHBaHHe
A0 NPAMOYIOJIBHHKA, MOIL30BATECA OCHOBHBIMH CAHHHIAMM H3MEPCHHUA [UIOWA/H,
BBIPAKATH OJHH €IHHHIILI H3MEPEHHA NJOIIAAN Yepes ApYyTHe.

Pacno3Hasars HA MOAENAX W H300PAKEHHMAX [MMHPAMHAY, KOHVC, WHIHHAP,
HCNOABL30BATE TCPMHHOIOIHIO: BEPIIMKA, PeOpPO, I'PaHb, OCHOBAHHE, pasBEpTKa.

Hzobpaxkars na kneTuaroil Oymare npaMoyrobHblii napanieaenunes.

Berancasrs  00bEM  npaMOYroiLHOro napawieacnunesa, kyda, noas3oBaThes
OCHOBHBIMH €MHHULIAMM H3MepeHns o0béma;

Pewars HECHOXHBIE 3aJa4H  HA HAXOKAECHHE TEOMETPHYECKHX  BEIHYHH
B MPAKTHUCCKNX CHTVAIHAX,
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5 KJIACC
Hanmenosanne pazaena  |Kosmuecrso Ocnosroe OCHOBHBIC BHAB! ACHTEBHOCTH 00YHAIOUMXCH
(TeMBI) Kypca 4acoe COICPIKAHHE

Harvpaibubie yncna. 43 Jlecarnunas Ynurars, 3aNHCLIBATHL, CPABHHBATL HATYPATLHBIC YHCIA

JICHCTBHA C HATY PAJILHBIMH CHCTEMA CUMCIICHHA. | npeanararb u 00CYAAATh Cnocodbl YIOPAAOYHBAHKA UHCEN,

YHCIAMH Psa natypansbix H3o00paxarTs KOOPAHHATHVIO NPAMYIO, OTMEYATH YHCAA
YHCeIL. TOYKAMH HA KOOPAMHATHOH NMPAMOIT, HAXOAHTHL KOOPAHHATHI
Harypaneabiii paa. TOYKH.
Yucao 0. Hecaeaosars cBoiicTBa HaTYpaIbHOrO paaa, yueesn 0 u |

Harypanbubie uncna
Ha KOOPAHHATHOMH
NPsMO#.
Cpagnenue,
OKPYIAICHHE

HATYPAIBHBIX HHCE.

Apndmernueckue
NCHCTBHA

C HATYPAIbHBIMH
anciaamu, CeoifcTea
HYJIS TP CII0KEHHN
H YMHOMKEHUH,
CBOHCTBA CAMHMIIbL!
NPH YMHOKEHHN,

MPH CAOKEHHH W YMHOKEHHH.
Henons308ars NPasuio OKPYIZICHHA HATYPAIBHBIX YHCE
Buinoansa s apudmernveckne AeicTsns ¢ HaTVpaIbHBIMK
YHCAAMH, BBIYHCASTH 3HAYCHHA YNCIIOBLIX BblPAKCHUH

co ckoOKkamMu 1 63 CkoOOoK.

3anucuIBaTHL NPOHIBEACHNUE B BUJIC CTCNCHH, YHTATDH
CTENEHH, HCNOIB30BATH TEPMHHOIOIHIO (OCHOBAHHE,
MOKA3ATCIIL ), BHIMHCASATH 3HAYMCHHS CTCNCHCH.

BoinoyiHaTe NPHKHIKY H OUEHKY 3HAYCHUI 9HCI0BBIX
BLIPQKEHH, NPEANAraTL H NPUMEHATL NPHEMBI NPOBEPKH
BBIYHCICHHA.

Henonb30Bars NpH BLIMHCACHHSX TEPEMECTHTEILHOE 1
COYETATENILHOE CBONCTBA CHOKEHNA U YMHOKCHNA,
pacnpeaeHTeabHOE CBOHCTBO VMHOXKCHHA, (POpMY IHPOBATH
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[lepemecTurenshoe
H COYETATENILHOE
CBOACTBA CJIOKEHNSA
H YMHOKCHUA,
pacnpeaeMTeIbHOE
CBOHCTBO
VYMHOKCHUS.
JlennTenu u
KPaTHbIE YHCa,
pasn0KeHHe Yueaa
HA MHOMKHTEITH,
Jenenne

¢ ocrarkom. [lpocruie
H COCTABHBIE YHCIIA.
[Tpusnaxn
JIRITAMOCTH Ha 2, 5,
10, 3. 9.

Crenens ¢
HATVPAIbHBIM
NOKA3ATE/IEM,
Yucnosbie
BBIPAAKCHHA,
NOPAJAOK JACHCTBHHH,
Peiesne TeKCToBbIX
3a/1a4 Ha BCe
apumeTHyecKne

H NPHMEHATH NPaBIIA NMPeodpazoBaHHA YHCIOBBIX
BLIPAKCHH HA OCHOBE CBOHCTB apu(IMETHUYSCKHX ACHCTBHIA.
HecaeaoBars 4HCI0BLIE 3aKOHOMEPHOCTH, BLUIBHIATH H
000CHOBLIBATL FHNOTE3LL, GopMyaHpoBaTL 00061EeHHS 1
BBLIBOABI 110 PE3YALTATAM NPOBEAEHHOIO HCCACAOBAHMS,
DPopMyIHPOBATE ONPEACACHHUS NENHTEIA U KPATHOIO,
HAZBLIBAT b JICINTC/IN M KPATHBIC YHCIIA. PACTIO3HABAT
MPOCTHIE W COCTABHBIE YHCAA; GOPMYIHPOBATEL H
NPUMEHSITH NPH3HAKH Jeaumoctn Ha 2, 3.5, 9, 10;
NPHMEHSTH ATTOPHTM PAVIOAKEHHUA YHCAA HA NMPOCTHIC
MHOMHTEIH. HAXOAHTb OCTATKH OT JCJACHHA W HENOIHOE
4ACTHOE,

Pacno3snasars HCTHHHBIC H JIOKHBIC BLICKAZLIBAHMA

0 HATYPAIBHBIX YHCAAX, NPHBOAHTE NPHMEPHI H
KOHTPIPUMEPBL, CTPORTHL BLICKAZLIBAHUS M OTPHILAHNA
BLICKA3LIBAHHI O CBONCTBAX HATYPAZIbHBIX YHCEIL
KoncrpynpoBars MareMarHueckne npeiokKeHns

C NOMOUILIO CBAZOK «H», «HIHY, «CCJIH. .., TO.. . ».

Pemars TeKCTOBBIE 32121 apHPMETHHECKHM CrIocodoM,
HCNOAB30OBATE 3ABHCHMOCTH MEKLY BEAHYMHAMM (CKOPOCTD,
BPEMS, PACCTOAHME, 1ICHA, KOIMYECTBO, CTOMMOCTH M . ).
AHANHINPOBATH 1 OCMBIC/IHBATEL TEKCT 3a/1a4H,
nepeGopMyanpoBaTh YCI0BHE, HIBJICKATH HEOOXOMMBIC
NAHHBIC, YCTAHABIMBATE 3aBHCHMOCTH MCHILY BEAHYMHAMY,
CTPOUTH JIOTHYECKYIO LENOYKY PACCYAICHHIA.
MoaeanpoBars X014 pCHICHNA 3a2a4H ¢ NTOMOULLIO PHCYHKA,

20
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ACHCTBHA,
Ha ABHIKCHHE H
NOKYITKH

cxembl, TabaHLbL.

IpuBoanTs, paibupars, OUEHHBATHL PAZIHYHBIC PELLICHNA,
3aMUCH PELCHHIT TEKCTOBBIX 3a/1a4.

Kpuruueckn onennsars noayueHubiil pesyasrar,
OCYMECTBASATH CAMOKOHTPOIL, MPOBEPAR OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOAHT b OILHOKH.

Pemars 3a1a4m ¢ noMouLIo nepedopa Beex BOIMOKHbLIX
BapHAHTOB.

3HakoMuTLES ¢ uCTopueit pazBHTHA apHPMETHKN

Harnsanas reomerpua,
JTHHIH Ha NJIOCKOCTH

Touka, npamas,
OTPE30K, JYy4.
Jlomanas,
Hamepenne pmHbl
OTpe3Ka,
MCTPHYECKHE
CANHHILLBI
H3MEPEHHSA JUTHHBL.

OKpYKHOCTb M KPVT.

[TpakTHueckas
pabora
«Ilocrpoenne y3opa
H3 OKPYAKHOCTEH).
Yron. Ipamoi,
OCTPBIN, TYNOH 1
PasBEPHYTBLIR YIJIbL
Hamepenne yrios.

PacnoinaBars Ha 4EPTEKaAX, PUCYHKAX, ONHCHIBATD,
HCMOJB3YA TEPMHHOIONHIO, 1 H300PAKATH C NOMOILILIO
YEPTEKHBIX HHCTPYMEHTOR. TOUKY, NMPAMYIO, OTPE3O0K, JIyY,
YIoJ1, JIOMAHYH), OKPYKHOCTb,

Pacnoznasars, npHBOAKTE NPHMEPLI OOLEKTOR PEAILHOIO
MHPA, UMeIommX GopMy H3VHCHHBIX QUIyp, onennBaTh ux
JHHEHHBIC pa3Mepbl.

Henons30Bars JHHEHKY W TPAHCNIOPTHP KAK HHCTPYMEHTHI
JUIA MOCTPOCHHUA W H3MEPEHHA HIMEPSATH JUTHHY OTPE3Ka,
BEJIHYHHY YIUIA; CTPONTL OTPE30K 3AJaHHOM UTHHBL, VIO,
3A1aHHON BEIMYMHBL, OTKAAABIBATH LIMPKVICM PABHBIC
OTPE3KI, CTPORTH OKPVKHOCTS 381aHHOTO paanyca.
H3obpaxars KOHPHrYpauHn reoMeTpuieckux puryp

H3 OTPE3KOB, OKPYAKHOCTEH, MX YACTEH HA HEIAHHOBAHHON M
KACTHATON Oymare. npeasararh, ONHCLIBATL H 00CYARAATEH
Cnocotnl, ATOPHTMBI NOCTPOCHUS.

Pacnoinasars # H300pamarTs Ha HEJIMHOBAHHOIN 1
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[MpaxTnyeckas
pabora
«llocrpoenne
VIII0B»

KaeTuaroii Oymare npamoil, ocTpelil, TYNOi, pa3pépuyToiii
VIJIbL, CPABHHBATL VITIbL

Buiaucasts JUTHHLE OTPE3KOB, JIOMAHBIX,

[ToHuMATEL 1 HCNOIBL30BATHL NPH PEIICHHH 3a1a4
FABHCHMOCTH MEA/LY SAHHHLAMH METPHYECKOH CHCTEMBI
MEP: IHAKOMHTBCH C HEMCTPHHCCKUMH CHCTEMAaMK Mep;
BLIPAKATH JUIHHY B PAVIHUHBIX €AHHHLIAX HIMEPEHUA.
Heeaeaosars PUryphl 1 KOHQUIypaimm, HCnonb3ys

uMppoBbIe pecypesl

(O0BIKHOBEHHBIC ApO0K

48

JIpoe. [Tpasuibubie
H HEMpaBmIbHbIE
apobn. OcHoBHOE
CROMCTBO Apodn.
Cpaenenne apobeii.
Cnoxenne u
BLIMHTAHHE
OOBIKHOBEHHBIX
apobeit, Cvemannas
apods, YMHOKEHHE
H JIC/ICHHE
OOBIKHOBEHHBIX
apodeit; B3auMHO-
obparnsie Apotn.
Pelenne TexcToBbix
3aa4, COACPKalHX
apobu. OcHoBHBIE

Mojeauposars 8 rpauyeckoil, npeamernoit gopme,

C NOMOUILIO KOMIBLIOTEPA NOHATHA M CBOICTBA, CBA3AHHLIC

¢ 06bIKHOBEHHOI APOOBID.

Yurars M 3anuCLIBATL, CPABHNBATE O0BIKHOBCHHBIC 1POOK,
npeAIararh, 000CHOBBIBATE H 00CYKAaTHL CNOCOOLI
YIOPAAOUHBAHNSA J1POOCi.

H3obpaxare 00bIKHOBEHHBIE IPOOH TOUKAMH

HA KOOPAHHATHOM NPAMOIL, HCNOABL30BATL KOOPIAWHATHYIO
MPAMYIO JUIH CPaBHEHUS Jipodeit,

DopmMyIHPOBAT B, 3ANHCHIBATE ¢ NOMOLILIO OYKB OCHOBHOC
CBOMCTBO OOBIKHOBEHHON IPOOH; HCNOIBL30BATH OCHOBHOE
CBOMCTBO APoOK L1 cokpamenms apodeil u npuBeCcHn
ApoOH K HOBOMY 3HAMEHATEIO.

[Ipeacrapasite CMEIIAHHYIO APO0L B BHE HENPABHABHON 1
BBIICAATH LEIYIO HaCTh YHCIA H3 HENPaBHILHON Apodw,
BouinoasaTe apudmernteckue acicrsus

¢ OOBIKHOBEHHBIMI JIPOOAMH; NPHMEHATH CBOMCTBA
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3aaa4m Ha apoom. apudmMeTHUECKHX ACHCTBHI 118 PAlOHANH3AUNN

[Tpumenenne Oyks BHIMHCACHMI

JUIA 3anucH BuinouinsiTs npHKHAKY # OUEHKY PE3VILTATA BLIYHCICHMIL,

MATEMATHYECKNX NPELIATATE W NPHMEHATH NPHEMBI NPOBEPKH BLITHCICHMI

BbIPAAKEHUH H IIposoanTs necaeaoBannst CBOACTE Apodeii, onupascs

NPEIOKEHHA HA YHCIOBBIC IKCIIEPHMEHTHI (B TOM YHCIE € NOMOUIBIO
KOMIBLIOTEPA).

Pacno3sHasars HCTHHHBIC H JIOKHBLIC BLICKA3LIBAHUA

0 Apo0AX, NPHBOAHTEL NPHMEPLI H KOHTPIPUMEPLL, CTPOUTH
BLICKA3LIBAHMS W OTPHILAHNS BLICKA3LIBAHMIT.

Pemars TCKCTOBLIC 3a1a4n, COACPKAME APOOHBIC JaHHbIC, 1
3a7a4HM HA HAXOXKICHHE YacTH LEJIOr0 H LEI0r0 Mo €ro HacTH.
BLISIRVISTE HX CXOJACTBA W PALTHYNS,

MoneaupoBarts X0/ PEUICHHS 3a1a4M C NOMOULLIO PHCVHEKA,
CXeMbl, Ta0IHIIbI.

Hpusoaurs, paztupars, OUEHHBATL PAVIHUHLIC PEUICHHA,
3AMHCH PELICHHIT TEKCTOBBIX 3a1aY.

Kpurnyeckn oueHnBars noayieHHbIH pe3yasTar,
OCYIICCTRAATE CAMOKOHTPO/Ib, ITPOBEPSs OTBCT

Ha COOTBETCTBHE VCJIOBHIO, HAXOAHT b OLIHOKH.
IHAROMHTLES ¢ HCTOPHET PasBHTHA APHPMETHRN

Harasanas reomerpus. 10 MHOroyroJibHuKH. OnuebIBaTh, HCMOJIL3VA TEPMHHOIONHIO, H300paAXKATHL
MHOroyroibHHKH UeThIpEXYrOIbHHK, | C NOMOLIBLIO YEPTEKHBIX HHCTPYMEHTOB H OT PYKH,
NPAMOYTOILHMK, MOACAHPOBATL H3 OyMarv MHOTOYTOJILHHKH,
KBajpar, [puBoauTL NpIMEpPBI 0OBLEKTOB PEATLHOTO MHPA, HMEHOLIHX
IpakTnueckas (hOpMY MHOTOYTOJILHHKA, NPAMOYTO/ILHHKA, KBAApaTa,
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pabora
«ITocrpoenue
NPAMOYTO/ILHHKA

¢ 3aIaHHBIMK
CTOPOHAMH

Ha HEJIHHOBAHHOI
Oymarey.
Tpeyronbauk.
[Trowans u
nepumerp
NPAMOYTOJILHHKA H
MHOTOVI0/IbHHKOB,
COCTABRJICHHBIX W3
NPAMOYTOJILHHKOB,
EAMHNLLBI
H3MEPEHUS
IRGITER R
[lepumerp
MHOTOVIOILHUKA

TPEVIOJLHIKA, ONEHHUBATH X JIMHCHHBIC PA3MEPhI.
Buiameastte: nEpuMerp TpeyroibHUKA, NPAMOYIOJILHHKA,
MHOIOYTO/ILHHKA; MIOIALL PAMOYI(JILHUKA, KBAIpATA.
H300pazars OCTPOYTO/IbHBIE, MPAMOYTO/ILHLIE H
TYNOVIONbHBIE TPEYTO/IbHHKH.

Crpounts Ha HEMHOBAHHON M KJIE€THATON OyMare Ksaapar u
MPAMOYTOJIbHHK € 3a/IaHHBIMH JUTHHAMH CTOPOH.
Heenenosars CBORCTBA NPAMOYVIOALHUKA, KBAJApaTa nyTém
IKCNECPHUMEHTA, HAOTIOACHHSA, HIMEPEHHA, MOACTHPOBAHNA,
CpaBHHBATh CBOHCTBA KBA/IpATa H NPAMOYIOILHHKA,
Koncrpynposars MareMarnueckne npeuioKenns

C MOMOUILIO CBA30K «HEKOTOPLIY, «1000iin. Pacmolnasars
HCTUHHBIC M JIOKHBIC BLICKA3LIBAHNUA O MHOIOVIOJIbHMKAX,
NPHBOAHTL NPHMEPDLI H KOHTPIPUMEDPSL.

HecaeaoBars 3aBHCHMOCT b IJIOLIAAN KBAAPATA OT JUTHHbI
€ro CTOPOHBL.

Henoab3oBars CBOICTBA KBAJAPATHON CETKN JUIS NOCTPOCHHA
(uryp; pazbuBars NpAMOYTOILHHK HA KBAJPATSI,
TPEVIOALHUKH. COCTABISITH (DHI'VPBI M3 KBAAPATOB W
MPAMOYTONLHAKOB H HAXOAMTEL HX MUIOMAlb, pazbuBars
(PHIYPEl HA IPAMOYTOILHHKN M KBAAPATH 1 HAXOAMTEL MX
TIOIAS,

Boipaxkars BeJIHYHHY MIIOILATH B PA3IHYHLIX €AHHHLIAX
HIMEPEHHA METPHYECKOH CHCTEMBI MEP, MOHHUMATHL H
HCNOVIB30BATH 3ABHCHMOCTH MEXTY METPHYSCKHMH
S/AMHNLAMH H3MEPEHHA NOLAIN.
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3HAKOMHTBCS ¢ NPUMEPAMEI NPHMEHEHNs IO 1
NEPHMETPA B NPAKTHYCCKHX cHTyaumsx. Pemars 3anaun

H3 PCATLHON ANIHM, NPEATATATHL W 00CYRAATH PANTHYHBIE
cnocodbl pelieHns anay

JlecaTuunsie Apodn

38

JlecarnuHas 3anuce
apodeit. CpasHenne
ACCATHHHBIX
apobeil.

JeiicTens

C JACCATHYHLIMM
apobAMK.
Oxpyrienue
ACCATHYHBLIX
apobeit,

Pelenne Tekcrosnx
3a/1a4, CoIepIKalMX
apobu. OcHOBHbBIE
3a/1a41 Ha apolu

[IpeacraBasTs AecATHHHYIO Apo0b B B OOLIKHOBEHHOI,
YHTATH H 3ANHCLIBATL, CPABHHBATH JCCATHUHLIC JAPOOH,
npeaaararb, 000CHOBLIBATL H 00CYAKIATH CNOCOOLI
YNOPAAOYHBAHNA JICCATHYHBIX JIpoOeii.

H3o0paxars 1eCATHYHEIE IPOOH TOUKAMH HA KOOPIAWHATHOMH
MPAMOI.

BuisiBASITH CXOACTBA W PALTHYHSA NPaBu apuMeTHyecknx
JICHCTBHH C HATVPILHBLIMH YHUCITAMH U JACCHTHYHBLIMM
JApoOIMH, OOBLACHATE HX.

Boinousirs apuMeTnueckne ACHCTBIS ¢ JeCHTHUHBIMK
APOOAMM; BRINOIHATL NPHKHAKY H ONEHKY Pe3yabTara
BbIMHCIICHHA.

ITpumenars csoiicrsa apudmernuecknx aeiicrenii

JUIS pattHOHATH3AUHH BBIYHCIIEH NI,

IIpuMensTh NPABUA0 OKPYIJICHHS JASCATHYHBIX Apo0eii.
[IpoBoanTh HeCae10BAHNS CBOICTE AECATHYHBIX Apodei,
ONUPAsACh HA YHCIOBbIE IKCIICPHMEHTHI (B TOM HHCAE

C MOMOUILIO KOMITBIOTEPA), BBUIBHIAThL MHNOTE3bI H
NPHUBOANTE HX 000CHOBAHNS.

Pacno3nasarh HCTHHHBIC M JIOWKHBIC BHICKA3LIBAHHA

0 ApodAX, NPHUBOAHTL NPHMEPBLE H KOHTPIPHUMEPLE, CTPOHTH
BLICKA3LIBAHNS ¥ OTPHUAHNA BHICKA3LIBAHWIL.
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Pemars TeKCTOBBIC 3a/1a4H, COACPAAINE APOOHBIC JAHHBIC, W

HA HAXOMICHHE YACTH HEA0T0 U UEJI0r0 110 ro YacTH,
BLISIBJSITE HX CXOJACTBA M PaRiHaus,

MoaeaupoBaTh X0/ PELICHHUA 3A/1a4H C TOMOLLLIO PHCYHKA,
cxembl, Tabauusl. Hpusoants, pazdupars, OUCHHBATL
PaTHYHBIC PEILICHHS, JAMHCH PelieHNit TEKCTOBLIX 3a/1a4.
OnepupoBars JAPOCHBIMH HHCIAMH B PEATbHBIX KHIHEHHBIX
CHTYaLHAX.

Kpurn4eckn oueHHBaTh NOJAVYCHHBIH pe3yabTar,
OCYUICCTRAATL CAMOKOHTPOIb, TPOBEPAA OTBET

HA COOTBETCTBHE YCIOBHIO, HAXOAHTH OLMOKH.
3HAKOMHTBLES ¢ HCTOPHEH PasBHTHA ApUPMETHKH

Harnaanas reomerpus,
Tenan Qurypei

|8 pocTpaHcTee

Muororpannmkm.
HUsobpamenne
MHOIOIPaHHHKOB,
Mojean
NPOCTPAHCTBEHHBIX
Tel.
[TpamoyrosbHbii
napajieienunes,
ky0. Pazséprku kyba
H napawieacnnne/a.
[MpaxTHyeckan
pabora «Paséprka
Kybay.

O0béM KkyDa,

Pacno3naBars HA YEPTEKAX, PHCYHKAX, B OKPYAAIOMIEM
MEpe NPAMOYTOJIBHLI napauienenune, Kyo,
MHOIOIPAHHHKH, ONNHCBLIBATL, HCIOILIVS TEPMHHOIONHIO,
OUEHUBATH JIMHEHHBIC pasMephl.

Hpusoaurs npuMepsl 00LEKTOB PEAIBHOID MUPA, HMEKOLIHX
(pOpPMY MHOTOrPaHHHKA, NPAMOYIOABHOIO NAPAICHCIHNEAA,
KvDa.

H3o0paxars ky0 Ha kieTuaroii Oymare.

Heeaenosars cBoiicTBa Ky0Ga, npaMoVIroasHOIo
NAPAICICIHNC/IA, MHOTOIPAHHNKOB, HCNOIL3YA MOJICIIH,
Pacnosnasars n w3obpaxars passépreu kyda n
napasnenenunesa. Moaeaunposars ky0 1 napauienenune/
13 Gymarn u npoYnx Marepuaion, 0GLICHITH CNOcod
MOJIC/THPOBAHHA.

26
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[Tosropenue u ododueHne

NPAMOYTOBLHOIO
napaaiesenunena

10

[ToBropenne
OCHOBHBLIX MOHATHH
H METOJIOB Kypca

5 Knacca,
oDoOIICHHE 3HAHWTT

Haxoants wimepenns, BeIMHCIATH UI0ILALL TOBEPXHOCTH
00bEM KyDa, NPAMOYTOILHOIO NapaIACACInNea.
HCCJIE0BATE 3ABHCHMOCT B 00bEMA KVOa OT JLIMHBI €ro
pelpa, BLUIBHEATH # 000CHOBLIBATL IHIOTE3Y.
HaGumoaars # npoBoANT b AHAJIONHE MEALY NOHATHAMN
MIOIAAM ¢ OOBEMA, NEPHMETPA U IUIOILAJH NNOBEPXHOCTH.
Pacno3naBars UCTHHHBIE M JIOKHBIC BHICKA3bIBAHMS

0 MHOFOrpaHHHKAX, NPHBOAHTEL MPHMEPBI H KOHTPIIPHMEPEI,
CTPOHTH BLICKAILIBAHNS 1 OTPHUAHHA BLICKA3LIBAHNIL,
Pemars 3aaa4m 13 peaibHON KH3HH

BoivHeAsTh 3HAYCHUA BHIPOKECHHIL, COACPIKaLINX
HATYpaJibHbIC YHCIA, OOLIKHOBEHHBIC M JCCATHYHBIE JAPOOH,
BHINOJIHATE MPCOOPA3OBAHNA HHCE,

Buionpars cnocod cpasHenus YHCe, BHIYHCICHHIT,
NPUMEHSITHL CBOMCTBA apu(pMETHUCCKNX AciicT BRIl

JUISL PALMOHAIM3AUMN BLIYHCIICHII,

OcymecTBAATL CAMOKOHTPOIb BRINOJIHAESMBIX AcHCTBIIT 1
CAMOTIPOBEPKY PE3YJILTATA BIMHUCICHHIA,

Pewars 3anaun 13 peaibHON KUIHH, NPUMEHSITE
MATEMATHYCCKHE IHAHMS JUIA PELLICHASA 3a/1a4 W3 Ipyrux
y4eOHBIX MPEAMETOB,

Pemars 3ana4un pansiMu cnocobamu, CPABHHBATE -
CnocolBl PCUICHNA 3a/1a4H, BHIDHPATL PANHOHAILH LI
cnocob

(OBHIEE KOJIMYECTBO
HACOB [10 INPOI'PAMME

170
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6 KJIACC
Hanmenosanme pasaena  |Koanuecrso Ocuosroe OCHOBHBIC BB ACATEILHOCTH OO YHAIOIIMXCA
(TeMbl) Kypca 4acoB COZCpIKaAHHE

Harypaibuble yncna 30 Apupmernyeckue Boimoauars apudmernyeckne 1eHCTBHA ¢ MHOIO3HAYHBIMH
aeiicTens HATYPATBHBIMH YHCIAMH, HAXOAWTH 3HAYMECHHS YHCIIOBbLIX
C MHOI'O3HAYHBIMH BBIpaKEHNit co ckoOKaMu 1 6¢3 CKOOOK, BLIMHCASTE
HATYPAILHBIMH IHAYCHNS BLIPAKCHMIT, COACPKAILNX CTENCHH.
queaamu. Huenossie | Boinoausits NPHKHAKY H OUEHKY SHAYCHNIT YHCI0BLIX
BbIPAKCHHA, BHIPKCHHI, NPHMEHSITL NPHEMBI NPOBEPKH PLIVIILTATA.
NOPAAOK ACHCTRHIA, Henoas30Bars NPH BLIYHCTEHHAX IEPEMECTHTENLHOE H
HCTONB30BAHWE COMETATENLHOE CBOMCTRA C/IOKEHHA W YMHOKEHHS,

ckobok. Okpyraenue
HATYPAIbHBIX YHCEN.
Jlenwresm u kparusie
yneaa, nanGoabimi
O0LMit aenuTens 1
HauMeHblee odee
KpaTHoe.

JleanmocTs CyMMBI H
MPOM3BEICHHA.
Jlenenune

C OCTATKOM,
Pemenne TekcToBbIX
3ajav

Pacnpeae/NTEIBHOE CBOHCTBO YMHOKECHHA OTHOCHTEIBHO
CJIOAKEHHUA, CBOHCTBA apH(PMETHHECKHX ACHCTBHIA.
Heeaenosars YHCIOBBIE 3aKOHOMEPHOCTH, NPOBONTE
YHCJI0BLIC IKCNICPUMEHTHI, BLIUABHIATE H 000CHOBBLIBATE
rHnoTesnl.

@OopMYIHPOBATHL ONPEACACHHS JICJNTEIR H KPATHOIO,
HaHOOALIIErO OOLIEro ACTHTEIA W HAHMEHbLIErO o0LIero
KPaTHOro, NPOCTOro H COCTABHOIO YHCE; NCNOIB30BATE ITH
MOHATHA NPH PELICHNH 3a1a4.

[IpuMensiTs ANropuTMbl BolMHCICHHS HanbonbLiero odmero
JCIMTEIS W HAMMEHBLICTO OOLIEro KPATHOrO JABYX YHCE,
ANTOPUTM PA3IOKEHHA YHCIA HA NMPOCTHIE MHOKHTEN,
HecaenoBars yeaoBua JeniMocT Ha 4 u 6.

Heeaenosars, obcywaars, Gopmyanposars n
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000CHOBBIBATH BLIBOA O YETHOCTH CYMMBIL, TPOH3BEACHHA:
ABYX YETHBIX YHCCIL, JIBYX HEUETHBIX YHCIC, YETHOIO H
HEYETHOMO YHCen,

Hecaenosars CBOMCTBA JACIHMOCTH CYMMBL W IIPOH3BEACHHS
Yueet.

HpusoauTs npuMepbl THCE ¢ 3aJaHHBIMI CBOHCTBAMH,
PACTIOZHABATEL BEPHBLIC W HEBEPHBLIE VTBCPAICHHSA

O CBOHCTBAX YHCEJl, ONPOBEPraTh HEBEPHLIE YTBEPAKACHUSA
C MOMOLIBIO KOHTPIPHMEPOB.

KoncrpynpoBars MareMarnyeckne npeLiomxenns

C MOMOIIBIO CBAZOK «H», «HIIH», «ECIH..., TO...»,

Pemars TeKCTOBLIE 3a/1a4H, BKIKOYAKOUIHE NOHATHS
ACUMOCTH, apHPMETHUCCKHM CIOCOOOM, HCIIONL30BATH
nepebop Beex BOIMOKHBIX BAPHAHTOB.

MoaeampoBaTh X0/ PEIICHUA 3a1a4H C NOMOIIBLIO PHCYHKA,
CXeMbl, TabJIHILbI,

Hpueoanrs, paidupars, OHCHABATHL PA3THYHBIE PELICHNA,
3AMUCH PEHICHMIT TCKCTOBBIX 3a/1a4.

Kpuruueckn oueHnBarTh MoayyeHHb pe3vibTar, HaXxoAnTh
OHOKH, OCYLUECTRIATE CAMOKOHTPOL, POBEPAS OTBET

HA COOTBETCTBHE YCIOBHIO

Harasanas reomerpus.
[Tpambie HA NJIOCKOCTH

[eprnenamkyaapusie
NpsAMBIE.
[lapannenbhbie
npambic.
Paccrosune Mexay

Pacno3naBares Ha YCPTEKAX, PUCYHKAX C/IVYAH B3AUMHOIO
PacnooKeHHA JABYX NPAMBIX.

H3o0paxars ¢ noMombio 9epréRubIX HHCTPYMEHTOB

HA HEJIMHOBAHHOM W KACTUATOH DymMare JIBe Nepecekalommnecs
NpAMBIE, JBE NAPaUIEAbHbIC MPAMBIC, CTPOHTE MPAMYIO,

29
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ABYMA TOUKAMH,
OT TOYKH 110 TIPAMOI,
JUIHHA MapLupyra

HA KBIPATHON CETKE

NEPNEHANKYIAPHVIO JaHHO#.

HpuBoauTs npUMeEPbI NAPAIICILHOCTH U
NEPNEHNKYIIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.
Pacno3nasars B MHOIOYPOJLHUKAX NEPNCHAMKYISPHBIC N
napauie/ibHbie CTopobl. H3o00pamars MHOMOVIONLHHKN

C napa/ifie/IbHBIMH, MEPNEHIHKVIAPHLIMH CTOPOHAMH,
Haxoanrs paccTosHne MEKILY JIBYMA TOUYKAMH, OT TOUKH
210 TIPAMO#, JUTHHY MTYTH HA KBAIPATHON CETKE, B TOM HYHCIIE

HCIIO/IBL3YS LUH(POBLIE pecypehl

J1podu

OObIKHOBEHHAN
APodsb, OCHOBHOE
CBOHCTBO Apodn,
cokpatueHne apodeii.
Cpasnenne n
VIOPAJI0UHBAHNE
apodeit.
Jlecarnunnie apodu
H METpHYecKas
cHCTEMA MEp.
Apumernueckne
AeHCTBHA

¢ OOBIKHOBCHHBLIMH
H ICCATHYHBIMH
JAPOOAMH.
OrHomeHue,
Jlenenne B JaHHOM

Cpasansars o YHOPS10MHBATL JAPoOH, BHIOHPATH cniocod
cpasHenns apobeii.

MpeacrasanTb ACCATHYHBIE IPOOH B BUIE OOLIKHOBEHHBIX
Apodeil 1 OOBIKHOBEHHBIE B BHIE JIECATHYHLIX, HCNIOIL30BATH
IKBHBAICHTHLIC NPEACTABACHNS APOOHLIX YHCET ITIPH NX
cpaBHeHHH, npn BeivHCacHHAX, Henonb3oBaTh 1eCATHYHBIC
ApodH npu npeodpazoBaHHN BETHYHH B METPHYECKOI
CHCTEME MEp.

Boimoanars apudpmernieckue aeiicrsus

C OOBIKHOBCHHBIMM N JICCATHYHBIMH JIPOOAM K,

BuIucasTh 3HAYCHHA BLIPAKCHUI, COACPIKAIINX
OOBIKHOBEHHBIC W JICCATHYHBIE APOOH, BLINOIHATE
npeodpazopanus apodeil, BeIOHPATL CHOCOD, NPUMEHSTE
cBoiicTBa apudMeTHUECKNX ACHCTBHIT U1 pallMOHATH3AIHN
BBIYTHCJIEHHH.

CocrasasiTe OTHOWCHHA W NPONOPIHK, HAXOAUTE
OTHOWICHHE BEJIMYHH, JIC/IHTH BEJIHYHHY B JAHHOM
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OTHOLIEHHH. OTHOLIEHHH.
Maciurad, HaxoauTs HIKCNEPHMEHTANIBHBIM NYTEM OTHOIICHHE UTHHbI
MPONOPIHAL. OKPY/KHOCTH K €€ IHamerpy.
[TonsTue npouenra. Hurepnpernposars Maciimad Kak OTHOWIEHHE BEAHYUMH,
Briuncienne HAXOANTHL MacTad niana, KapTul ¥ BEIYUCAATE PACCTOAHNA,
NpoLeHTa HCMOMNBL3YA MaciTad.

OT BEJIHYHHBL H
BEHYHHBI 110 €€
MPOUEHTY.

Petienne TeKCToBbIX
3aj1a4, COACPIKAIHX
APOOH W NPOLEHTBL.
[TpakTHueckas
paborta «OrnoweHne
JUTHHBE OKPYIKHOCTH
K €€ mameTpy»

O0bACHATS, 4TO TAKOE NPOUEHT, YNOoTpedasTs 000POTH! peun
CO CJI0BOM «MPOUEHT». Buipakarh npoueHTs B ApobAX 1
ApOOH B MPOLEHTAX, OTHOMICHHE ABYX BEIIMYHH B NPOLEHTAX.
BuIaHCasiTh NPOUEHT OT YHCIA M HHCO 10 €ro NMPOUEHTY.
OxpyrasaTs ApodH W NPOLEHTHI, HAXOAHTL NMPHOIHKEHHA
THCRL.

Pemars 321841 Ha HacTi, NPOLUCHTH, MPOMOPIMH,

HA HAXOXKACHHE JPOOH (NMPOLIEHTA) OT BEANYMHBI H BEAHYHHBI
no ¢ apodu (npoueHTy), APooH (NpoueHTa), KOTOpPLIi
cocTaBaseT oaHa senynHa ot apyroii. lpusoaurs,
pa3dnpars, OUCHNBATHL PATHYHLIE PELICHHA, 3aIHCH
PelCHMiT TEKCTOBLIX 3a1a4.

Haaekars undopmaunio 13 Tabimui # qHarpamm,
HHTEPNPETHPOBATH TAOIHYHBIE JAHHBLIE,

ONpEeACaATL HAHDOABLIICE N HAMMEHBILICE

W3 NPEACTARICHHBIX JAHHBIX

Harnsanas reomerpus,
(Cummerpus

Ocesas cuMMETpHa,

LlenTpanbnas
CHMMETPHA.

Pacno3nasars Ha YepTekKax H H300pakeHUAX, H3odpaxars
OT PYKH, CTPOHTH € NOMOUILIO HHCTPYMEHTOB Gurypy
(OTPE30K, JIOMAHYIO, TPEVIOIbHHK, MPAMOYTOIbHHK,
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[ocrpoenne
CHMMETPHYHBIX
uryp.
[TpakTHueckas
pabora «Ocepas
CHMMETPHA.
Cummerpus

B NIPOCTPAHCTBE

OKPYKHOCTS ), CHMMCTPHYHYIO JIAHHOH OTHOCHTE/ILHO
npPAMOii, TOYKH.

Haxoamrs npumepst CHMMETPHH B OKPY/KAIOLIEM MHPE.
MoaeanpoBarh 13 Oymary se GUrypbl, CHMMETPHYHBIE
OTHOCHTENLHO MPAMOIT; KOHCTPYHPOBATHL NEOMETPHYECKHE
KOH(Mrypatmm, Henosis3ys CBONCTBO CHMMETPHH, B TOM
YHCJIE ¢ NOMOUILIO LH(POBLIX PECYPCOB.

HeeaenoBars CBOHCTRA M3YUCHHBIX (UIYDP, CBAZAHHBIC

C CHMMETPHEIT, HCNONL3YA IKCNEPUMEHT, Habmoaenue,
MOJIC/THPOBAHHE.

OB0CHOBBIBAT L, ONPOBEPIATH C NOMOUILIO KOHTPIPHMEPOR

VTBCPAIICHHA O CHMMETPHM duryp

Boipakenuns ¢ Gykpamu

[Tpumenenne Oyke
JUIS 3aMuCH
MATEMATHUCCKHX
BLIPAKEHHI 1
NpeI0KeHHH.
bykBennme
BBIPAKECHUA H
UHCINOBBIC
NOACTAHOBKH.
bykBeHHbIe
paBeHCTBa,
HAXOKIICHHE
HEU3BECTHOrO

Henons3oBars OyKBbI U18 0003HAYCHUA HHCEIL, TPH 3aMTHCH
MATEMATHYECKHX VTBEPAKACHHUI, COCTARIATL OYKBEHHbIE
BBIPAAKCHHUA 10 YCIOBHIO 3a/1a4u,

HccaeaoBarb HECI0KHBIE YHCIOBBIC 3aKOHOMEPHOCTH,
HCNOIL30BaTh OVKBBI [UIA MX 3aMHCH.

Buaucas s yneI0B0C 3HaueHne OVKBCHHOIO BLIPAKCHNA
NPH 3a1aHHBIX 3HAYCHHAX OYKB.

3anucuisars GopMyJIbL: ICPUMETPA H IUIOMALN
MPAMOYIOIbHHKA, KBAUIPATA, UTHHBI OKPYKHOCTH, TUIOMAAH
KPYTa, BLINOJHATEL BHIMHCIACHNAS 110 3THM (opmysam.
CocrasianTs GOPMYJIbl, BHPAKAIONINE 3JABHCHMOCTH MY
BEJIHMHHAMH: CKOPOCTh, BPEMA, PACCTOAHUE; 11eHA,
KOJIMYECTBO, CTOMMOCTD, NPOH3BOAHTEIBHOCTE, BpeMs, 00bEM
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KBaapar: CBoHcTEa
CTOPOH, YIIIOB,
JMAroHaICH,
Hamepenue yrios.
Buwi

TPEVI OJILHHKOB.
[lepunmerp
MHOIOYIO/IbHUKA,
[Tnowans Gurypsr.
DopMmyabl
nepuMeTpa n
NJIOAnH
MPAMOYTOJILHHKA.
[pubamaéunoe
HIMEPEHHE TUIOLIALH
(uryp.
[TpakTHyeckas

KOMIIOHCHTA. PaboThi, BLINOJHATE BBIYHCICHHS N0 3TUM Popmyaam,
dopmyiibl HaxoanTb HEH3BECTHBIN KOMNOHEHT apuMETHHECKOrO
JACHCTBHA
Harasinas reoMerpus. 14 HeThipéXyro/ibHuK, Hio0paxars Ha HEAMHOBAHHOM M KaeTuaroit Oymare
(KPHIYPBI HA TUTOCKOCTH npHUMEpbI C HCHOMIBL30BAHHEM YCPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOIIBHHKOB, | YETBIPEXYNOILHHKH € 3a/1aHHBIMH CBOHCTBAMHK:
[TpAMOVIONBLHUEK, C NAPALACALHBIMU, HCPICHIAMKVIAPHBIMH, PABHLIMH

CTOPOHAMH, TPAMBIMH VIJIAMH H AP., PABHOOCIPECHHbI
Tpeyroisruk. Hpeararars u o0CyxRaars cnocodbl,
AATOPHTMBE TOCTPOCHNA.

HeeaeaoBars, HCNONb3ys SKCHEPUMENT, HabmoaeHne,
MOJIC/THPOBAHKE, CBOIICTBA TPAMOVIO/ILHMKA, KBAPATA,
pazdueats Ha TpeyronbHHEN. OG0CHOBBLIBATL, ONPOBEPIaTh
C NOMOLLBIO KOHTPINPHMEPOB VTBEPIKICHHA

O NPAMOYTOJIBHHKE, KBAIPATE, PACHOIHABATH BCPHLIC W
HEBEPHBIC YTBEPAKICHHA.

H3mepsaTs # CTPONTL ¢ NOMOLIBLID TPAHCTIOPTHPA YIJIkI,

B TOM YHCJIC B MHOTOVIOJILHHKE, CPABHMBATE VIJIbI.
PACHO3HABATH OCTPHIE, MPAMBIC, TVILIE, PAIBEPHYTHIC YIIIbL
Pacnoznasars, n3o0pamars 0CTpoyroibLHbI, npaMo-
VIOALHBIR, TYNOYTroibHbIHA, paBHobeApeHHbI,
PaBHOCTOPOHHWIT TPEYTOABHHKH.

BbIMHCAATE NEPUMETP MHOTOVTOLHHKA, NJ10MA/b
MHOTOVTO/IbHHKA pa3OHEHNEM HA MPAMOYTO/IbHHKH,
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pabora «Iowane HA PABHLIC PUIYPBI, HCNOABL30BATHL MECTPHYECKUE CAMHNILL
Kpyray» H3MEPEHHA JUTHHBI M N0UAAN.
Henoaszosars npuiiimkénnoe nimepenne Uini v
naowanei Ha kaeryaroii Gymare, npubmnKEHHOE H3IMEPEHHE
JUTHHBI OKPY/KHOCTH, MJIOIIAAH KpyTa
[TonmKkuTeILHBIC B 40 Llenbie uncna. IpuBoanTL NPHMEPHI HCNOILIOBAHNS B PEATLHOH AKH3HH
OTPHUATE/IbHBIC YHCA Moayas uncna, NONOKHTENBHBIX H OTPHIATE/IBHBIX YHCEL
reoMeTpHyecKas H3o0pamars ueanie Yneaa, noJoknTeALHLIC 1
HHTEPNPETALUA OTPHUIEATEILHBIC YHCAA TOYKAMHM Ha YHCIO0BOM NMPAMOI,
moayas. Yucnosbie HCNOIB30BATH YHCIIOBVIO NIPAMYIO /UTA CPABHEHHA THCEN,
MPOMEIKYTKH. [puMensaTs NpaBuIa CPABHEHHA, YNOPSAOUHBATE LEIbIC
[onoxurenbHbie U YHC/A. HAXOAHTL MOAV/IL “HCIA.
OTPHUATEILHBIC DopMYJIHPOBATL NPABIIA BEIMHCICHHA C NOJOKHTEILHBIMM

yucna. CpasHenme
MOJIOAHTEIBLHBIX W
OTPHUATEIILHBIX
HHCe.
Apndmernueckne
NCNCTBUA

C NONOKUTE/ILHBIMH
H OTPHIIATENLHBIMH
YHCIAMM.

PelueHne TeKCToBrX

Jalian

W OTPHIATCALHBIMM YHCTAMH, HAXOJAHTH 3HAYEHNS
HYHCIOBBIX BBIPAKEHHH, CoepKalnX AeHCTBHA

C NOJIOKHTCILHBIMH M OTPHUATCILHBIMH YHCIAMM,
IMpumensTs CBOICTBA CIIOKCHNA H YMHOKCHHSA
U1 NPeodPasOBaHHA CYMM H ITPOH3BEICHHH
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[Ipecrapnenne naHHBIX

[TpamoyronsHas
CHCTEMA KOOPAMHAT
HA TJIOCKOCTH.
KoopamHars! Toukn
Ha NJIOCKOCTH,
abcumnceca u
OpAMHATA.
Cronbuarsie u
KPYTORbIE
IHArPaMMBbl.
[TpakTHuecKas
pabora «llocrpoenne

JHArpaMmy,
PeleHue TeKCTOBhIX

3a)1a4, COJICPKALINX
JAHHBIC,

OOBACHATH H WLTIOCTPHPOBATHL NOHATHE TPAMOYTONBHOI
CHCTEMBI KOOPIHHAT Ha MJIOCKOCTH, HCMObL30BaTh
TEPMHHOJIONHIO, CTPOHTb HA KOOPAMHATHO#N MJIOCKOCTH
TOUKH W (PUIYPBI N0 3AAHHBIM KOOPJMHATAM, HAXOAHTL
KOOPAHHATHI TOYCK.

YUnrare cronbuarsie H KPYroBeie JAHarpaMmbi;
HHTEPNPETHPOBATH JAHHBIC, CTPONTH CTONOYATHIC
anarpammel. Henoassosars nundgopmanmio,
MPEACTABICHHYIO B TAO/HLAX, HA JHArPAMMAX U1 PELICHNS
TEKCTOBBIX 33/1a4 W 3a1a4 U3 peaibHON KH3HH

NpeACTaBICHHBIE
B Tadsmuax n
HA JHarpamMmmax
Harnsanas reomerpus. [pasoyronsHeiii Pacno3nasars Ha YEPTEKAX, PHCYHKAX, ONHCHIBATH
[(PHIYPBI B IPOCTPAHCTBE NAPALICACITHIC, MHPAMHJLY, NPH3MY, LWWIHHP, KOHYC, ap, u3odpakars nx

KyO, npH3ma,
NUPAMHAA, KOHYC,
UHAMHILP, 1Wap v
cepa.
H3obpaxenne

OT PYKH, MOACJAHPOBATEL W3 OyMaru. MiacTUIHHA, MPOBOJIOKH
u ap. Hpusoaurs npumepsl 00LEKTOB OKPYAAOLIETO MUPA,
HUMEIOMX POPMBI HA3BAHHBIX TE,

Henoan30BaTs TEPMHHOMOIHIO: BEPUIMHA, peOpo, rpaHb,
OCHOBAHHE, BLICOTA, PAIMYC W IHAMCTP, pasBepTia.




Depepaiasyan padOUaN NPOrPaMMa

Muaresatixa. 5-9 xnacem (Dazosutll yposenn)

NPOCTPAHCTBEHHBLIX
turvp. Ipumeps
passCprox
MHOTOrPaHHHKOB,
WHIHHAPA H KOHYCA.
[TpakTHueckas
pabora «Co3nanne
MoJjenei
NMPOCTPAHCTBEHHbLIX

(huryp».
[Tonsrue obuéma;

H3yuars, HCNOJIL3YA IKCHCPHMEHT, HAOMOACHHE, H3MEPEHHE,
MOJCIHPOBAHNE, B TOM HHCJIE KOMMBIOTEPHOE, H ONHCLIBATH
CBOMCTBA HAIBAHHLIX TCJI, BHISIBJISTH CXOACTBA 1
PATHYHS . MEKAY MHPAMHION M NPH3MOIL; Meay
LHIHHAPOM, KOHYCOM M LapOM.

Pacnoznasars pa3séprkn napauieienunena, kvoa, npusmel,
MHPAMI/IBl, KOHYCA, LHIHHAPA, KOHCTPYHPOBATH JAHHbLIC
TENAa U3 Pa3BEPTOR, CO3AABATE MX MOICIN.

Cosnasars moaesm npocrpancTseHusix puryp (3 Gymarn,
NPOBOJIOKH, NAACTHIMHA H AP, )

H3mepsTs Ha MOACISIX: JUINHBL PEOEP MHOIOrPAHHHKOR,

CAMHMILLL M3MEPEHHA | AMaMET) wmapa.

oobéma. O0néM BeiBoauts popmyay o0néMa NpAMOYTOILHOTO

MPAMOYTOJILHOTO napauiesenunesa.

napajinenenuneaa, Borancants no popmyaam: 00bEM NPAMOYTOILHOIO

kyOa, popMyisl napauiesnenuneaa, kyoa; Henoab30BaTs eANHHLL H3MEPEHH

obuéma 00BLEMA, BLIMHCASTE O0LEMBI TE/I, COCTARICHHBIX M3 KYOO0B,
NAPAJUICICNIEAOB, PEIIATH 3A4a4H C PEANBHBIMH JaHHBIMH

[TosTOpenune, obodmenne, [Tosropenne BbIMHCAATL 3JHAYCHNA BLIPAAKEHWI, COACpIKaIINX

CHCTEMaTH3alnA

OCHOBHBIX MTOHATHHA
H METO/IOB KYPCOB 5
1 6 K1accos,
oDobIEHNE H
cHcTeMarmsanms
JHAHWN

HATVPAJIbHBIE, LETLIE, MOIOKHTEIbHBIE H OTPHLATENLHBIE
YHCa, OOBIKHOBEHHBIE 1 JCCATHYHBIC JAPOOH, BBINOIHATS
npeodpazoBaHHA YHCE H BLIPAKEHH.

Boifupars ¢cnocod cpasHeHUA MHCE/, BEIMHUCICHUT,
NPHMENSTH CBOMCTBA apHPMETHUYCCKNX ACHCTBII

JUTA PALHOHATH3AIHA BLIMHCICHHIA.
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Pewmars 3aa1aun n3 [RaﬂbHOﬁ JKH3HH, NIPHMCHATH
MATEMATHYUCCKHE JHAHHSA JUIR PCIUCHHA 3a1a4 U3 JIPVIux

MpeAMETOR.
Petars 3a1a4n pazHsiMu cnocobamu, CPABHHBATS,
BLIOHPATEH CNOCOOBLI PEIICHNA 3a1a4M.

OcymecTBianTh CAMOKOHTPOJIL BRIOMHACMBIX ACHCTBHIT 1
CAMONPOBEPKY PE3V/ILTATA BHYHCICHHH

IOBILIEE KOJIMMECTBO
YACOB 10 TTPOI' PAMME

170
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DEJIEPA/IBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJI'EBPA» B 7-9 KJIACCAX

HOACHHTEIBHAS 3AITHCKA

Anredpa SBJISETCH OJAHMM W3 ONOPHBIX KYPCOB OCHOBHOIO 00MIEro 00pa3oBaHus:
OHAa 00eCneYHBACT H3IYYEHHE APVIHX AHCHHIUIMH, KaK €CTEeCTBEHHO-HAYMHOro, TaKk M
I'YMAHHTAPHOTO LMKJIOB, €€ OCBOEHHE HEOOXOAHMO UiA NPOAOCIKEHHA 00pazoBaHus W
B MOBCEAHCBHON xu3HM. Passurne y O00yMalOUMXC HAYYHBIX  NPEACTABICHHT
0 NPOHCXMKACHHWH M CylHOCTH anreOpanveckux abcrpakumii, cnocobe oTpameHHs
MareMarHveckoil Haykoi ABJCHHI M MpouUECCOB B npupoae H oduiecTee, poau
MATEMATHUECKOrO MOJIC/HPOBAHHA B HAYYHOM MMO3HAHUM M B [PAKTHKE CNOCOOCTBYET
(GOPMHPOBAHHIO HAVYHOIO MHPOBO3IPEHHA M KAYCCTB MBILUICHHA, HEOOXOAMMBIX
JU1A 41aNTalnK B COBPEMEHHOM Lnpposom obectse. M3yuenue anredpn odecneunsaeT
PasBHTHC YMEHHUA HAOII0AATH, CPaBHMBATL, HAXOAMTH 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH  MBILICHUS, CNOCOOHOCTH  apryMCHTHPOBAHHO O0OCHOBBIBATL  CBOM
AciicTeHa M BBIBOABL, (opmy/mposare yreepaacHus. OcsoeHue kypea anredpbl
oDecrneynBacr pasBHTHE JIOFHYECKOIO MBHIACHMSA O0YYAOIMXCH: OHH HCNONL3YIOT
JACAVKTHBHBIC W MHAVKTHBHBIC paccyaacuus, o000IICHHE #  KOHKPCTH3ALMIO,
aberparnposanue u aHanormio, OdyueHne aaredpe NpPEeAnoIaracT 3HaYHTEIbHLI 00BEM
CAMOCTOATE/LHON JCATEILHOCTH ODYUAIOUIMXCA, MOITOMY CAMOCTOATCABHOC PCLICHHE
3a/ay ARAACTCH PCAIH3AINCH ACATEILHOCTHONO NPHHIMNA 00YYCHHS,

B crpykrype nporpammel yaeOHOro kypea «Anredpay a1 OCHOBHOIO OOMIEHO
o0pasoBanns OCHOBHOC MECTO 3aHHMAIOT  COACPKATE/ILHO-MCTOANYCCKNE JIMHUM:
«Huena n BEIUHCICHUA? , «ANreOpanyeckne BLIPOKCHHA, « Y PABHCHHA N HEPABCHCTBAY,
«Dyukumny, Kakaas n3 9Tux COACPRKATENBHO-METOAMYCCKHX JIMHMIT pasBuBacTcs
HA NMPOTAKEHHH TPEX JIET M3VHEHHA KYpCa, B3aHMOACHCTRYA C APYIHMH €ro JIHHUAMM.
B xo1e n3vuenus y4eOHOro Kypea ofyHalioumMes NpUXOANTCH JOrHYECKH PacCykaaTh,
MCTIOILIOBATE TEOPETHKO-MHOKCCTBCHHBI A3bIK. B CBA3IM ¢ THM B nporpammy
y4ebHoro Kypea «Anrefpa» BKIKHYEHBI HEKOTOPHIE OCHOBbLI JIOTHKH, MPEACTARICHHBIE
BO BCEX OCHOBHBIX pasienax mareMatHyeckoro odpazoBanns H Cnoco0CTBYIOMIHE
OBJAZCHHIO OOYHAIOUIMMHCA OCHOB  VHHBEPCAIbHOTO  MATEMaTHHECKOro  A3bIKa.
ConepxarensHOH H CTPYKTYPHOI 0COOEHHOCTBIO Y4eOHOro Kypea «Anredpa» apnsercs
€ro MHTCrPHPOBAHHBIH XapaKkTep.

Conepanne auuaun «Yncna H BBIMHCICHHA» CAYKHT OCHOBOI Ans AanbHeinero
M3VMCHHA MAareMaTHKH, CrnocoOCTBYET PasBHTHIO Yy OOVHAIOWMXCA JIOPHYECKOro
MBILUIEHHA, (DOPMHUPOBAHHIO YMEHHA TNOJL3OBATLCA  AITOPHTMAMH, a4 TaKKe
NPHOOPETEHHIO MPAKTHHECKHX HABBIKOB, HEOOXOAMMBIX UIA TMOBCEIHCBHON MKU3HM.
Pa3BuTHE NOHATHA O HHCIE HA YPOBHE OCHOBHOrO O0WWEro OOpasOBAHHA CBA3AHO
C PALMOHATLHLIMH W MPPALMOHATILHBIMH 4HCIAMH, (OPMHPOBAHHEM MpPEACTABICHHI
0 OefiCTBUTEJLHOM 4HCAE. 3aBepiieHHE OCBOCHMA YHCIOBON JIHHHH OTHECEHO
K cpeHemy odiemy o0pazoBaHnio.
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Cosepaanne ABYX anrcOpauCCKuX JMHHIA — «ANreOpanyeckne BLIPAKCHUS» M
«YpaBHeHna W HepaseHcTBa»  cnocoOcTByer (popmupoBaHuio vy oOyualommMxces
MATEMATHYECKOrO annapara, HeoOXOAMMOro JUIS PEIICHAR 3a1a4 MATEMATHKH, CMEKHBIX
NPCAMETOR M [PAKTHKO-OPHEHTHPOBAHHBIX 3ai1a4. Ha yposHe OCHOBHOIO o0wero
oOpazoBanua yueOHbIH MaTepHal rpyNnUpyeTcs BOKPYT PALHOHAALHLIX BbIPOKCHWIL
Anrebpa AEMOHCTPHPYET 3HAYCHHE MATEMATHKH KAk A3blKa UIA  NOCTPOCHHA
MATEMATHHYECKHX MOJICIICH, ONHCAHHA MPOLIECCOB W ABICHUI peanbHOro Mupa. B 3anaun
o0yuenns anreGpe BXOAAT TAKKE AabHEHICE pa3BHTHE AITOPHTMHYECKOTO MBILLLUICHHA,
HEOOXOAHMOT0, B YaCTHOCTH, JUIS OCBOCHHA KYPCa HH(OPMATHKH, H OBIAICHHE HABLIKAMH
ACAYKTHBHBIX  paccyiaenuii.  [lpeodpasosanne cumpoiabibiX  Gopm  cnocodersyer
Pa3BHTHIO BOOOPAKEHUA, CIIOCODHOCTEN K MATEMATHUECKOMY TBOPUECTBY,

Conepmanne GyHKUHOHAILHO-IPAPUYCCRON  JIMHMH  HALEICHO HA NOJVYCHHE
oOyyalommuMucs 3HaHuii 0 (YHKUMAX KAk BakHEHICH MaTreMaTH4eCKoil Moaeau
A5 ONUCAHMA W HCCICNOBAHMA PazHOOOpasHbLIX MPOUECCOB W ABICHHI B NpHpOAE W
obmecrse. Mayuenne marepuana cnocoOCTBYET PasBHTHIO Y ODYHAIOIMXCS YMCHUA
HCTIOBL30BaTH PATHYHBIC BHIPA3UTEILHBIE CPEACTRA A3bIKA MATEMATHKH — CJIOBECHBIE,
CHMBOJIHYECKHE, rpauyueckue, BHOCHT BKIaA B (JOPMHPOBAHNE NPEACTABACHHUH O posu
MATEMATHKHN B PASBHTHH LIMBHIN3ALMN B KVJIBTYPBI,

Cornacuo yueOHOMY nnany B 7-9 knaccax m3yqaercs yueOHbiil kype «Anredpay,
KOTOPBIF  BKJIOUACT CACAVIOUIHE OCHOBHLIC paszjiehnl  coaepkanus. «Yucna »
BBIYHCIICHMAY,  «ANredpanyeckue BbIpOKCHMA», «YPABHCHMA MW HEPABCHCTBAY,
«DYHKUHHY.

Obmee  nei0  4acoB, PEKOMCHAOBAHHBIX JUIA  M3V4CHMR  y4aeOHOro Kypea
«Anrebpan, —~ 306 wacos: 8 7 kaacce - 102 ygaca (3 waca B meaemo), B 8 knacce -
102 yaca (3 yaca B Heaemo), B 9 knacce — 102 yaca (3 waca B HEACMIO).

COJAEPAKAHHE OBYYEHHA

7 KJIACC
HUnciaa n BuIMHCICHHS

JApoOn OOLIKHOBCHHBIC H JACCATHUHBIC, NIEPEXO/L OT OHOH (PopMbL 3anuck apodeit K
apyroi. [lonaTue pauMOHAILHONO YHCAA, 3aNHCh, CPABHCHHE, YNOPAAOUHBAHHE
PALHOHANBHBIX  YMCEL, APHPMETHYCCKHE JCHCTBHA € PALHMOHAIBHBLIMM  HHCIAMMK,
Pemenne 3azay 3 peaibHOH NPAKTHKH HA 4acTH, Ha APOOH.

CreneHb ¢ HaTypasibHBIM  NOKazaTesieMm: onpeaeneHue, npeobpazoBaHue
BBIPAKEHUI HA OCHOBE onpeaencHus, 3anuch Ooabmx uncen. llpouenrs, 3anuck
NPOLEHTOB B BHAE JPoOH H ApoOH B BHIAE MPOUECHTOB. TpH OCHOBHBIE 3ana4n Ha
MPOLEHTBI, PEIICHHE 3a1a4 W3 PEabHON NPaKTHKH.

[IpuMEHeHnEe NPU3HAKOB ACAUMOCTH, PAVIOHKEHHE HA MHOKHTCIH HATYPAIbHBIX
qHCes.

PeansHbie 3aBHCHMOCTH, B TOM YHCIE npaMas 1 odparias npornopuHoHanbHOCTH.
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AaredpanvecKne BbIPAKCHHSA

[lepeMeHHbIE, HHCAOBOE 3HAYCHWE BbIPAKCHHA C nepemeHHol. Jlonycrumeie
FHAYCHNS NECPEMCHHBIX. TIPEACTABACHHE 3aBHCHMOCTH MCHKLY BCJHYMHAMM B BHJIC
dopmysist. Beruucaenus no ¢opmynam. [lpeobpasoBanne OYVKBEHHBIX BbIPAKCHMI,
TONIACCTBEHHO PABHLIC BBIPWKCHHA, MPABHIA NPEOOPAZOBAHMA CYMM H MPOH3BEACHMIT,
NPaBuAa PACKPLITHA CKOOOK M NPHBEACHHA NOAOOHBIX CIAracMbiX.

CBONCTBA CTCNECHN C HATYPAJILHBIM MOKA3ATEICM,

Onnounensl 1 mMuorowienst.  Creneub MHOrowaena, CHomkeHue, BulMHTAHWE,
VMHOKEHHUE MHOrOYICHOB. DOPMYJIbl COKPAEHHOIO YMHOKEHHA! KBAAPAT CYMMBI H
KBajgpar pasHocTd. Dopmyna pasHOCTH  KBaapatos. PaiiokeHHE MHOIOWICHOB
Ha MHOXKHTC/IM,

Ypasuenusi n HepaBeHcTBa

YpagueHue, KOpPEHb YpPaBHCHWS, MpaBHia nNpeodpazoBaHHs  YPaBHEHHA,
PaBHOCHIBHOCTL YPABHEHHIA.

Jluneiinoe ypaBHeHHE ¢ OAHOI NEPEMEHHOM, YHCIO KOPHEH THHEIHOrO YPaBHEHHA,
pewienHe JMHEHHBIX ypaBHEHHH, COCTaB/ICHHE VPABHEHHIl MO YCIOBHIO 3a/a4M.
Pelenne TeKCTOBbIX 3a1a4 ¢ NOMOILBLIO VPaBHEHHH.

Jlnueiinoe ypaBHeHHE € JABYMA nepeMeHHbIMM M ero rpaduk. Cucrema aByx
JIMHEHHBIX YPaBHEHMIi ¢ ABYMSA nepeMeHHbIMK. Pelienne cuerem ypasHernii cnocobom
noACTAaHOBKH. [TpuMephl pelueHns TEKCTOBLIX 3a/1a4 ¢ MOMOILBLIO CHCTEM YPaBHEHHI,

DOyukuun

Koopansara Toukn Ha npamoii. HYucnossle npomeskyTii. Pacctosune Mesiay asyms
TOYUKAMH KOOPAHHATHOH nPAMOii.

[Mpamoyronbhas cucrema koopauHar, ocn Ox i (Jy. AGcumeca H OpAHHATA TOMKH
Ha KoopauHatHoH nnockocTH. [Ipumepsr rpadukos, 3ananHsix Gopmyaamn. Yrenne
rpadukos peansnsiX sasucumocteil. onarue dynkumn. papux Gpynxunn. Ceolicrea
Qyuxumii. Jinneitnas pyukumns, e rpaduk. padux dyuxumn y = |x|. I'padmueckoe
PELICHHE JTHHCHHBIX YPABHCHMIT W CHCTEM JIMHCHHBIX YPABHCHNI,

8 KJVIACC
Yucaa u Beivaucaenns

Ksaaparubiit kopeus w3 uncaa, Nonsrue o0 uppannonaiHom uncie, Jlecarmunnie
npudmkenna  uppaunonanbieiX  unces. Croicrsa  apuPMETHYCCKUN  KBAAPATHBIX
KOPHEH H MX MPUMEHEHHE K NMPeodpazoBaHHIO YHCIOBLIX BHIPLKCHHH H BHIMHCACHHAM.
JlelicTBUTEALHBIC YHCHA,

Crenens ¢ uensiM nokasareaem u e€ cpoiicrea. CranaaprHas 3anucs Ynueia.

Aaredpanyeckne BbIpamenns
Keanparueiii TpEXWICH, pa3/Io/KeHHE KBAAPATHOIO TPEXHIEHA HA MHOMKHTEITH.
AnreOpanueckasn apode. OcHopnoe cpoiicTo anredpanteckoii apodu. Croxenne,
BEIYHTAHNE, VMHOKEHHE, JIesIeHne aarcOpanyeckux apodeii. PaunonanbHbie BHIPOKCHHS

H HX npeodpa3oBaHue.
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YpaBHCHHSI U HEPABCHCTBA

Ksagpatnoe ypasuenue, (opMmyia KOpHEH ksaaparHoro ypasHenus, Teopema
Buera. Pewienne ypasHenuil, CBOASINMXCA K JMHCHHLIM # KBaaparusiM. TTpocteiimme
APOOHO-PAUHOHATLHBLIC VPABHCHHA,

I'papuueckas MHTEPNPETAUMA VPABHCHHI C JIBYMA MEPEMEHHBIMH W CHCTEM
JIMHCHHBIX YPABHCHMIT C ABYMS NEPEMEHHBIMH, [TpHMEPHI pELICHUA CHCTEM HEIHMHEHHBIX
YPABHCHMIA € IBYMA NCPEMCHHBIMH,

PeLuieHne TeKCToBBIX 3a1a4 anredpanueckum cnocodom.

Yuciossie HepaBeHcTBa M MX CBoiicTBAa. HepapeucTBo € OAHOR NEPEMEHHON.
PaBHOCHABHOCTL HEpaBeHCTB. JINHECHHBIC HEpaBeHCTBA C O/IHOI nepemenHoit. Cucremnl
JIMHCHHBIX HEPABCHCTB € OJIHOH NEPEMEHHOIN.

Pyurunn

[Monarne dyuxkunn, OGsacTs ONpeACNCHHS M MHOXECTBO 3HAYCHMH (YHKUHH.
CrniocoObt 3ananna Gynkimii.

[Mpaduk pvuxunn. Yrenne ceoiicts Gyukunn no e€ rpadpuxy. lNpumeps rpadukos
(hyHKIHIE, OTPAKAIOUIHX PEANbHBIE MPOLECCHI.

MYHKIMH, ONUCHIBAIOILHE MPAMYIO H 00paTHYIO MPONOPUHOHAIBHBIC 3ABHCHMOCTH,
ux rpadmin. Oynkunn y x5, v - 2%,y VX, v v Tpadmueckoe petenne ypasuennii
H CHCTEM YPaBHECHMI.

9 KJIACC
Yncaa n BunCaACHHN

PaumoHabHbie 4MCIa, WPPALMOHAILHLIE YWCAA, KOHEYHbIE M  OECKOHEUHBIC
ACCATHYHBIE APOOH. MHOKECTBO ACHCTBHTEILHBIX YHCE, NCACTBHTEILHLIE HHCAA KaK
OeckoHeuHbie AecATHYHBIE ApoOH, B3aMMHO OJHOIHAYHOE COOTBETCTBHE MEHKIAY
MHOJKECTBOM JACHCTBHTEIBHBIX YHCE H KOOPAHHATHOH NpaMoii.

Cpasnenne NEiCTBHTRIIBHBIX qucen, apupmeTHHeckue AelcTeHA
C ACHCTBATEILHBIMH HHCIAMH.

Pazmepsl  OOBEKTOB  OKPYKAIOWIEr0  MHPA,  UIMTEILHOCTE  MPOLIECCOB
B OKPYKAKOILEM MHDE.

[puGmk€HHoe 3HAYCHHE BEIMYHHBLI, TOYHOCTL npubmukeHus, OkKpyriaeHne
qnces. [IpHKnIKa 1 OLEHKA Pe3yILTATOR BRIMHCIICHHIT,

YpaBHenusi u HEpaBeHCTBA

Jlunelnoe ypasHenne. PelueHne ypasHeHn i, CBOASIIMXCA K JIMHEHHBIM,

Ksanparnoe ypasHenue. PemneHue ypaBHeHWH, CBOAAIMNCA K KBAJAPaTHBIM.
buksanparnoe ypasuenue. llpuMepn peweHns ypasHeHuil Tperseilt M ueTséproi
CTEneHEeH PasIoKEHHEM HA MHOKNTENN.

Pelienne ApoOHO-pallMOHAIBHBIX  YPaBHEHHI. PeuwieHne TEKCTOBBIX 3aaa4
anredpanyecKknm METO/10M.

VpasHeHne ¢ AByMs NCPEMCHHBIMH K ero rpadmk, Pemenue cucrem JaByx
JIMHEHHBIX YPABHEHHIT C IBYMSA NEepeMeHHbIMK. PeLIeHne cHeTeM ABYX ypasHeHnil, 01HO
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H3 KOTOPBIX JIMHCHHOE, a Apyroe — BTopoil crenenn, ['padmueckas muTepnperaumsa
CHCTEMbI YPABHCHHI C ABYMS NEPEMECHHBIMY.

PeieHne TeRCTOBLIX 3a1a4 anreOpanyecknM crnocodoM.

YHCAOBBIC HEPABEHCTBA M MX CBOIICTBA.

PemieHne JIMHEHHBIX HEPABEHCTB ¢ 0AHON nepemeHHoil, PewieHne cucrem
JIMHCHHBIX HCPABCHCTR ¢ OHO# nepemennoii. Ksaaparusie nepasencrea. 'paduueckas
HHTEPNPETALLMA HCPABCHCTB M CHCTCM HEPABCHCTB C JIBYMS MEPEMCHHBIMH,

DOyuKuHH
Ksagparuunas (pynxuns, e€ rpadmk n csoitcrsa. [apabona, KOOPAHHATH BEPUIMHDI
napabonsl, 0Ck CHMMETPUH napaboan,

[padukn Qyukumii: y = £x, y= £x+b, y= f. y=x3y=+x, y=|x|
H UX CBOHCTBA.

Ync10Bb1e NOCIC10BATEILHOCTH H POTrPeccH

[TonsTHe 4HUCIOBOM  NOCASAOBATENLHOCTH,  3ajaHHe  noCAeA0BATENLHOCTH
pexyppeHTHOH hopmynoii u dopmynoi n-ro uiexa.

Apudmernueckas u reoMerpHucckas  nporpeccus.  DopMyast  n-ro  wieHa
aprpMeTHUEcKOil H reoMeTPHIECKOl NPorpeccHii, CYMMBI NEPBLIX /1 YICHOB.

H3obpakenne wieHOB apuMETHUECKONH H reoMeTPHYECKOi nporpeccHii ToukaMn
HA KOOPAMHATHON NAOCKOCTH. JIMneinnit w axcnonenumanuuuii pocr. Caomunie
NPOLEHTBI.

HPEJMETHBIE PE3YJILTATDI

[lpeameTHbie  pe3yibTarbl  OCBOGHHA — mporpammbl - ydeOHOro  Kypea
K KOHILY 00yueHus B 7 Kaacce:

Yucaa u BuIMHCICHNS

BeINOAHATE, COYETAd VCTHBIE H MHCBMEHHBIE NPHEMBI, apHpMeTHUecKue JeiicTBHSA
C PALMOHATLHBIMH HHCIAMH.

HaxoanTs 3Ha4eHHA YHCAOBBIX BLIPOKEHHI, MPHMEHATL pazHooOpazHbie cnocodbl
H NPHEMBL BLIYHCICHHS 3HAYCHHH JAPOOHBIX BBIPAKEHHI, COACPKRALIMX OOBIKHOBEHHbIE
W ACCATHYHBIE JIPOOH.

[lepexoante or oaHoil ¢opmbl 3anicH uucen K Apyroil (npeoOpa3oBbiBaTh
ACCATHUHVIO JIPpoOL B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHUHYK), B YMACTHOCTH
B OECKOHEYHYIO JICCATHYHYIO Ipo0h ).

CpaBHHBaTL W YNOPAAOYHBATL PALIHOHAIBHBIC HCIIA.

ORpyriasTh unena.

BuINONHATE NPHKHUAKY W OUEHKY Pe3VJIbTara BbIMHCACHHI, OLEHKY 3HA4CHHIl
YHCJIOBLIX BbIPAKEHHI. BbMonHATe JCHCTBAA CO CTENEHAMH C HATYPAILHBIMH
NOKAZATCAAMM.

[IpuMeHsTL NPH3HAKK ACTHMOCTH, Pas/IOKEHHE HA MHOXKHTEIM HATYPAIbHBIX
qYHCe.
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Petars npaKTHKO-0PHCHTHPOBAHHBIC 3a/1a4H, CBAZAHHBIC ¢ OTHOUMICHHEM BCIHYMH,
MPONOPUHOHAIBHOCTBI)  BEJIMUMHH, NPOLUCHTAMH, MHTCPIPETHPOBATL  PE3YJILTAThI
PCHICHHS 33144 ¢ YYETOM OrpaHHYCHMIT, CBA3AHHBIX CO CBOHCTBAMMH PACCMATPHBACM bIX
OOBLCKTOR,

AdredpanvecKne BoIpakeHus

Henons3osars anreOpanicckyl0 TEPMHHOMOIHIO M CHMBOIMKY, NPHMEHATL €
B [TPOLIECCE OCBOCHMA YueOHOro Marepuana.

Haxoanrs  3Hayenus OYKBCHHBIX BLIPOKCHMA NpH  3a1aHHBIX  3HAYCHMAX
NEPEMEHHBIX.

Bumoauars npeobpa’oBanns UeIOr0 BHIPAKEHHUA B MHOIOWICH NPHBEACHHEM
N0A0OHBIX ClIaraeMbiX, PaCKpbITHEM CKOOOK.

Boinoa#aTh YMHOKEHHE OJHOYICHA HA MHOTOWICH H MHONOYIEHa Ha MHOTOY/ICH,
NPHMEHATH POPMVJIBI KBAZpaTa CYMMBI H KBAJpaTa pa3HOCTH.

OCVIICCTRAATL PAIOKEHHE MHOTOWICHOB HA MHOMKHTEIN € MOMOLILIO BIHECCHNA
3a CKOOKM O0Mmero MHOKHTENA, TPYNNHPOBKH CAAracMbiX, npUMeHeHns (opmyn
COKPAIEHHOTO YMHOKEHHAL.

[MpumenaTs npeoOpas’oBaHNA MHOFOYWICHOB UL PEIUCHHS Paluin4HbLIX 3a1a4
W3 MATEMATHKH, CMEKHBIX NMPEAMETOBR, H3 PEAIbHON NPaKTHKH,

Mcnons3oBare  ceoifictBa  creénmeHell ¢ HaTypaibHBIMH - MOKa3aTeiasaMu
15 Npeodpa3oBaHns BbIPAKEHMI,

YpaBuenus n HepaBencrsa

Peware 1HHEHHBIC YPABHEHHA C OHON NEPEMEHHOMH, NPUMEHASA NPaBIIa Nepexoaa
OT HCXOAHOIQ YPaBHEHHA K PABHOCHABHOMY emy. [IpoBepars, ABAAETCA JIM YHCIO
KOPHEM YPaBHEHHA.

[TpumenaTe rpadMueckne METOAbI NMPH PEIIeHHH IHHEHHBIX YpaBHEHHHA W HX
CHCTEM.

[Moadupars npuMeEpsl nap YHCEN, ARASIOWMXCA PELICHHEM JHHEAHOIO YPaBHEHHA
C ABYMA MEPEMEHHBIMH.

CrponTh B KOOPAMHATHON IJIOCKOCTH IPpaduK JHMHEHHONO YPABHECHMA C JIBYMA
(EPEMECHHBIMH, MO/L3YACH IPAPHUKOM, NPHBOAHTE NPUMEPHI PELLICHHS YPABHEHHS.

Pewars cHCTEMBI ABYX IHHEHHBIX YPABHEHHI C ABYMSA NEPEMEHHBIMH, B TOM YHCAE
rpaHueckn.

Cocragisrs ¥ peliars JHHCHHOC YPABHEHUE MM CHCTCMY JIMHCHHBIX VPABHCH Wil
M0 YCJAOBHIO 3Q/1a4H, WHTCPNPETHPOBATE B COOTBETCTBHH C KOHTEKCTOM 3a/a4H
NOAYUCHHBIH PE3YAbLTAT.

Dynrunn

HM3o0pakars Ha KOOPAMHATHON NPAMOH TOYKH, COOTBETCTBYIOIIME 3a0AHHBLIM
KOOPAMHATAM, JIVYH, OTPE3KH, WHTCPBAILI, 3AMHCHLIBATE YHCIOBLIC MPOMEKYTKH
Ha aAredPanyCcKoM A3bIKE,

Ormeuars B KOOPAHHATHOMN MJIOCKOCTH TOUKH N0 3a4aHHBIM KOOPAHHATAM, CTPOUTE
rpadmrn auaelinnx Gyukumit. Crponts rpaduk Gyuxkummn y — x.
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OnuesBars ¢ NOMOMLIO (PYHKIMIA H3BCCTHBIC 3aBUCHMOCTH MCAULY BEIHYHHAMM,
CKOPOCTb, BPEMs, PacCTOAHHE, LEHA, KOJIHYECTBO, CTOMMOCTDL, MPOH3BOAHTEILHOCTD,
Bpemd, 00bEM paboThl.

Haxoants 3nauenne GyHKUMH 110 3HAYCHHIO ¢¢ apryMenTa.

[Mouumare rpaduueckuii cnocold npeacTamieHns W adanmia  uudopmaumn,
M3BJCKATH M HHTEPNPETHPOBATL HHMOPMALHMIO U3 rpaMKOB PEabHbLIX NMPOLECCOB H
JABUCHMOCTEH.

[lpeaMerHbie  pe3yabTarsl OCBOCHHA NPOrpaMmel  y4eOHOMo Kypca K KOHILY
obyuenns B 8 Kinacce:

Yuncaa u Beranciaenns

Henons3osars HAMAILHBIE NIPEACTABACHNA O MHOXKECTBE JCHCTBHTE/IBHLIX YHCEN
JUIS CPaBHCHMA, OKPYIJICHHA M BbIUMCACHMH, H300pakarh ACHCTBHTCALHLIC YHCAA
TOYKAMH HA KOOPAHHATHOMH NPAMOI.

[TpUMEHATL  NOHATHE  APUPMETHUCCKOTD  KBAAPATHOrO  KOPHS,  HAXOAWThH
KBAJIPATHBIC KOPHM, HCNMIL3YA NPH  HEOOXOAMMOCTH  KAILKYJIATOP, BBINOJAHATH
npeoOpasoBaHHA BhIPAKECHHUI, COACPKALMX KBAJPAaTHLIE KOPHH, HCMOAbL3VA CBOICTBA
KOpHEQ.

Henonb3osars 3anmucy OONBIIMX M MAIBIX YHCE! € NOMOULIBLIO ACCATHYHBIX podeii
1 crenexeil yiena 10.

AaredpanvecKne BoIPaKCHHSA

[TpHMEHATL NOHATHE CTENEHH C LEJILIM NOKAATENEM, BLITIOAHATL npeodpazoBanns
BBIPKEHHIH, COACP/KALINX CTENEHH C LIEIBIM NMOKa3aTe/IeM.

BuINOAHATS  TOXICCTBCHHBIC  Npeo0pasoBanmns  PAUHOHAIBHBIX  BBIPAKCHHI
Ha OCHOBE NMPaBHA ACHCTBHI HAT MHOrOWICHAMH 1 anredpanyeckumMu ApodaMu.

PacknaaeiBars KBAAPATHBIH TPEXUIEH HA MHOKHTEH,

[MpuMensaTs  npeodpazoBanms  BuIPAKCHHIA JUIR  PCIICHHA  PAVIMYHLIX 3413y
W3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, H3 PEATLHONH NPAKTHKH.

YpasHeHusi H HEPABCHCTBA

Pewars nuHelHbIC, KBAAPATHBIC YPABHEHHA W PAUHOHAILHBLIC YPABHCHHA,
CBOJAAIIHECA K HHM, CHCTEMBI /IBYX VPaBHEHHI C ABYMA MNEPEMEHHBIMH.

[TpoBoanTh npocreifiige HCCNSJ0BaHNA YPABHEHWI M CHCTEM YPABHEHMI, B TOM
YHCIE € MPHMEHEHHEM rpafuuecKux npeACTaBieHHi (VCTaHARIMBATL, HMMEET M
VPABHEHHE WIH CHCTEMA YPABHEHHH PELICHHA, €C/TH MMEET, TO CKOJILKO, M npouee).

llepexoants OT CIOBECHOH (POPMYJIMPOBKH 3a1a4n K e¢ anredpanueckoil Moaeu
C NMOMOUILIO COCTABJACHUA YPABHCHHA MAM CHCTEMBI YPABHCHWH, WHTCPNPETHPOBATHL
B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H NOJIYYCHHBIH pe3y/IbTar,

[TpumensTs CBOHCTBA YHCAOBBIX HCPABCHCTB JUIN CPAaBHCHMS, OLCHKH, peluarh
JMHEHHBIC HEPABEHCTBA C OAHONH MEPEMEHHON W HX CHCTEMBbI, AaBarh rpadmyeckyio
HWIHOCTPALIMEIO MHOMKECTBA PELICHNIT HEPABEHCTBA, CHCTEMbI HEPABEHCTB.
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DyuKunn

[MToHumars M HCNONL30BATL (PYHKUHOHANLHLIE TOHATHA W A3bIK  (TEPMHHBI,
CUMBOJIHYECKHE  ODO3HAYCHHUA ), ONPEJACNATL 3HAYEHHE (DYHKUMM N0 3HAYCHHIO
apryMeHTa, OnpeaensaTs CBoicTea (hyHKUHN N0 e€ rpaduky.

Crponts rpadmkn snemenTapHbiX GyHkumil Buaa:

y= % y= x%, y= x*y= VJx, y=|x|, onucwisars croiicTsa uncaosoii GpyHximm

no eé rpaduky.

[lpeameTHbie pe3viibTaThl OCBOCHHMA MpOrpaMmbl  y4eOHOro Kypca K KOHLY
o0yueHus B 9 Kaacce:

YUncna o Bervuciaenus

CpaBHHBaTL H YNOPAAOYHBATL PAITHOHAIBLHBIE H HPPALHOHAILHBIE MHCAA.

BeinonHate apumMeTHHECKHE ACHCTBHA € PAlMOHATLHLIMH HHCIAMH, COYeTasn
VCTHBIE W MMHCHMEHHBIE TPHEMBI. BBIMOIHATL BBIYHCJICHHA € HPPAUHOHATBHBIMH
HYHCITAMH,

HaxoanTs 3uayeHus CTENEHEH C UEABIMH NMOKA3ATeIAMN M KOPHEH, BBIMHCAATH
FHAYCHUS YHCAOBBIX BLIPAKCHMI.

ORpyrsarTh  ACHCTBHTCABHBIC  YMCIA,  BBINOJHATL  NPUKHIAKY  pe3yiabrara
BBIYHCIACHHUI, OLCHKY YHCIOBLIX BLIPDAKCHHIT.

Ypasuenus 4 HEPABEHCTBA

Pemare nuHeiiHbIe M KBAIPATHLIC VPABHEHWA, VPABHEHHSA, CBOAAILMECT K HHM,
npocteiime ApoOHO-PALMOHAILHBIC YPABHEHHA.

Pewars CHCTEMBI ABYX JHHECHHBIX YPABHEHHH C ABYMA NMEPEMEHHBLIMH H CHCTEMBbI
JIBYX YPABHCHHIL, B KOTOPLIX OJIHO YPABHCHHE HE ABIACTCA JIMHCHHBLIM,

Pewars TEKCTOBBIC 3a1a4yn anreOpanyecknm CrnocodoM ¢ noOMOILLIO COCTARICHHA
VPABHEHHS WIH CHCTEMBI JIBYX VPABHEHHIT C JIBYMA NEPEMEHHBIMH.

[TposoanTe npocTeiiumne HCCACAOBAHNA YPABHEHUH M CHCTCM YPaBHCHHIL, B TOM
YUMCJIC € NPHMEHCHMEM PaQHuCCKNX NpeICTarieHniit (yeraHaninparb, MMeeT Jn
VPABHEHHE WIIH CHCTEMA YPABHEHUH PEILCHHA, €CIH HMEET, TO CKOJIBKO, H Npovee).

Pemars AMHEHBIC HEPABCHCTBA, KBA/IPATHLIC HEPABEHCTRA, N300pakKaTh PELICHHE
HEPABEHCTE HA YHCIOBOH NPAMO#, 3aNUCHIBATL PEILIEHHE C MOMOIILIO CHMBOJIOB.

Pewmars CHCTEMB! JIMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIKYAKOIINE
KBAJIPATHOE HEPABCHCTBO, M300pakKarh PElUICHHE CHCTEMbl HEPABECHCTB HA “HCIOBOW
NPAMOi, 3aNHCHIBATH PELICHHE C MOMOLIBIO CHMBOJIOB,

Menonb3oBars HEPaBEHCTRA NPH PEIICHAHN PAITHYHBLIX 3a1a4.

Dyuxkunn
Pacnoznasars  (hyHKUMH  W3yYeHHBIX  BHAOB.  [lokaseiBarb  CXEMaTHYECKH
PACHONOKEHHE HA KOOPAMHATHON maockoctH rpadukos dyuxumit Buaa: y = £x,

y=#x+b, y= %, y=ax’+bx+c, y= x3. y= +x, y=|x| B 3aBucumocTH
OT 3HAYCHNIT KOIPPHUMCHTOB, ONUCHLIBATL CBONCTBA (PYHKIMIA,
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Menepiunsian pabosas nporpavma | Maresaruxa 5-9 xnacest (Gaiosstit yposens)

Crponts n m300pakarh CXCMATHUCCKM rpaduky  KBaaparnynbiX  QyHKuUMiE,
ONMHCLIBATL CBOMCTBA KBaApaTH4HLIX YHKUMIA no X rpadwmkam,

Pacnosznasars keaaparuunyio QyvekuHio no QGopmyne, npHBOAHTE NPHMEPSI
KBAAPATHYHBIX (DYHKIHI M3 PEAIbHONA AH3HH, (PU3UKH, TCOMCTPHH,

Uncaossie nocae10BATEALHOCTH H NPOrPeccHn

Pacno3Hasars apuQMETHUECKYIO M FEOMETPHYECKYIO NMPOrpeCCHH MPH PazHbIX
cnocodax 3ananus.

BRINOJHATL BLIMUCIEHHA C HCNOIL30BAHHEM (POPMYIT N-ro wieHa apudmernieckoil
H IEOMETPHHECKON NPOrpeccHii, CyMMbl NEPBLIX N WICHOB,

HM300paiatTs YWiCHb! NOCACAOBATEIBHOCTH TOYKAMH HA KOOPJAHHATHO#MN IIOCKOCTH,

Pewmare 3a1a4n, CBA3AHHLIC C YHCAOBBIMH MMOCJICI0BATEILHOCTAMH, B TOM YHCIE
314N U3 PCANLHON KH3HM (C HCNOJIBL30BAHUEM KUIBKVIISTOPA, LHPPOBLIX TEXHOIOTHI),
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Depepaiasyan padOMI NPOrPaMMaL

TEMATHYECKOE INIAHHPOBAHHE

Muresatuxa. 5-9 xmaccm (Dasosutlt yposenn)

7 KJIACC
Hanmenopanne pasaena IKonnqecmo OcHoBHOE OCHOBHBIE BHIIbI ICATEILHOCTH OOYHAIOIINXCA
(TeMbI) Kypca Hacoe co/iepiKaHne
UHCa M BBIYHCICHNS. 25 [ousrue Cucremarusnposars 1 000ramars 3Hanus
PaumoHaIbHBIC Yneia PALMOHATLHOTO Yneaa. | 00 OOBIKHOBEHHBIX M ICCATHYHBIX IPOOAX.
Apudmernyeckne CpaBanBars H YNopsa04uBaTh Apodu, npeodpazosuipas
ACHCTBUA MpH HEOOXOAMMOCTH ACCATHHHBIE APOOH B 00BIKHOBCHHBIC,

C PAlMOHAILHBIMH
uncnamy, CpaeHeHue,
YHOPSAAOUHBAHHE
PalHOHATLHBIX YHCE.
Creness

C HATYPATLHLIM
NnoKa3aresieM,
Peuienne 0CHOBHBIX
3ana4 Ha apodu,
MPOLEHTHI

H3 pealbHOM
MPAKTHKHA.

[IpU3HaKK AenmmMocTH,
pazIoKCHHUA

Ha MHOJKHTE/TH
HaTYPaIbHBIX YHCE.

OOBIKHOBEHHBIE B JIECATHYHLIC, B HACTHOCTH B OECKOHEYHYIO
JACCATHUHYIO APOOH.

Hpumensite paznoodpasubie cnocodul v npuémsb
BBIYHC/ICHHSA 3HAYCHUIT APOOHBIX BBIPAAKCHWIL.
coaepKaunX 00BIKHOBEHHBIC U JICCATHUHBIE JIPOOMH:
JAMCHATEL NPH HEOOXOIMMOCTH JCCHATHYHYIO oDk
OOBIKHOBEHHOM M OOBIKHOBEHH VIO JICCATHYHOM, NPHBOINTE
BhipakeHne K popme, Hanbonee yaodHOI IS BHIYHCICHH,
npeodpa3oBLIBATH JAPOOHBIC BLIPAKCHHA HA YMHOKEHHE W
AENEHHE ACCATHHBIX ApoOell K ACHCTBHAM € LEIbIMH
qMCIamMu.

IpuBoANTL YHCA0BBIC H OYKBEHHBLIC NPUMEPBI CTENCHH
C HATYPAILHBIM M0KA3aTeNeM, O0LACHAS 3HAUCHUS
OCHOBAHMA CTCMCHH W NOKA3ATENS CTCNCHH, HAXOANTS
3Ha4YeHHUA cTeneHell Buaa ¢" (g — modoe pauHOHATBHOE
YN0, 17— HATYPAILHOC YHCIO0),
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Depepaasuan pabosan nporpamsa | Maresaruxa. 5-9 smaccn (Dasosutit yposeny)

PeanbHble Ionumars cMbICH 3anHCH GONBLINX YHCEN C MOMOLIBK
3apucumocT. [pamas | aecsruunbix apobeii i creneneii uncaa 10, npuMensiTh ux
1 oOparHas B PeaIbHBIX CHTVALMAX,

NPONOPUHOHANBHOCTH | TIpHMEHSITH NPH3HAKH JCIHMOCTH, PAIOKCHHA HA
MHOKHTEIN HATYPAIBHBIX YHCE.

Pemars 3a2a4m Ha 4acTy, NPOLUEHTHI, MPONOPLHH,

HA HAXOAACHHUE APOOH (NPOUCHTA) OT BEJIHYHHEL B
BEHYHHBI N0 €€ ApodH (npoueHTy), Apodu (npoueHTa),
KOTOPBIH COCTABJIACT O/IHA BEJIMYHHA OT JAPYIOM.
IMpusoanTs, pastnpars, OUEHNBATHL PAIHYHLIC PELICHNA,
3AMACH PEIEHHIT TEKCTOBBIX 3a/1a4.

Pacnioznasars # 00bSCHATE, ONHPAACH HA ONPEICICHNH,
MPAMO MTPOHOPUHOHAIBLHBIC H OOPATHO NPONOPUHOHANBHBIC
3ABUCHMOCTH MEALY BEAHUHHAMH, NPHBOANTE NPHMEPhI
ITHX 3ABHCHMOCTCH M3 PCasILHOO MHPA, M3 JIPYTHX YYeOHBIX
NPEAMETOR,

Pemars npakTHKO-OPHEHTHPOBAHHBIC 321241 HA APOOH,
NPOUCHTHI, NPAMYIO U ODPATHVIO NPONOPUHOHAIBEHOCTH,

MPONOPIHH
AnreOpanyeckne 27 bBykpenubie Osaaners anredpanyeckoil TEPMHHOIOTHEH H CHMBOIHKOI,
[BBIPAKEHHSA BBIPOKCHHS. NPHMEHSITE ¢& B NIPOIIECCE OCBOCHNA Y4eDHOro Marepuana.
[epemennsie. Haxoants snadenns OYKBEHHBIX BLIPOKCHUH PH 3a0aHHbIX
Jonyctumeie JHAYCHUAX OYKB, BbINOIHATL BHIMHCACHHS 110 opMynaM.
3HAYCHNA Buimoansars npeofpazoBaHia UENOTO BhIPAKEHHS
MEPEMEHHBIX. B MHOTOWICH MPHBEACHHEM NOA0OHBIX Claraembix,
DopmyIbt. packpeITHEM CKOOOK. BBINOIHATL YMHOKEHHE OHOUICHA
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DepepaiasHan pabOHAN NPOrPAMMaI

Maresatuxa. 5-9 xmacom (Dazosutll yposenn)

[Tpeobpazosanue
OyKBEHHBIX

BbIPAKEHHIA,
packpuITHE CKOOOK M
NPHBCACHHE
MO0OHBIX CIAraeMbIX.
CroiicTsa CTCneHM

C HATYPAILHBIM
MOKA3aTesIeM.
MHOroOWICHBI.
Crnoxenne,
BLIMHTAHME,
YMHOKCHHE
MHOIOYICHOB,
Dopmyint
COKpaleHHOro
VMHOKCHHSA,
Paznoxenne
MHOIO'WICHOB

Ha MHOKHTENN

HA MHOFOYJIEH H MHOTOYJICHA HA MHOIOW/ICH, NPHMCHATH
(hopmyIIbl KBaApaTa CYMMBI H KBAIPATa PA3HOCTH.
OcymecTBAATH PANIOKEHHE MHOTOWICHOB HA MHOKHTEIH
NYTEM BHIHECCHHA 38 CKOOKH OOUICIO MHOKHTENS,
npuMeHeHnA GopMYJIbl Pa3HOCTH KBApaTos, Gopmyn
COKPALIEHHOTO YMHOKEHHS.

Mpumensite npeobpasoBanne MHOTOWICHOB L1 PEIICHHA
Pa3THYHBIX 33144 U3 MATEMATHKH, CMEKHBIX NPEIMETOB,

M3 PEAIbHOH NMPAKTHKH.
3HAKOMHTHLCS € HCTOPHET PAIBUTHA MATEMATHKH

ypﬂBHCH HA H HEPABCHCTEA

YpasHenue, npasuia
npeobpazosanns
VPaBHEHHA,
PaBHOCH/IBHOCTh
YPasHCHHU.
Jluneiinoe ypasHeHnne

Pewmiars IMHEiHOE YPaBHEHNE C OIHON NEPEMEHHOIT,
NPHMEHSS NPABIIA NICPEX0/1a OT NCXOIHOIO YpaBHCHHA

K PaBHOCHILHOMY emy Oosiee npoctoro enaa. Iposepsars,
ABJIAETCA JIH KOHKPETHOE YHCJIO KOPHEM VPABHEHHS.
HoaGupars npumepsi Nap YHCE1, ABIRIOUNXCH PELICHHEM
JIHHEHHOTO YPABHEHHA C ABYMSA NEPEMEHHBIMH,
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Depepaisuan padOMaN NPOrPaMMa

Muaresatuxa. 5-9 xnacen (Dazosutlt yposens)

C OIHOH NEepeMeHHOH,
PEHICHHE JIMHEHHBIX
ypaeHenuil. Pemenne
3144 € NOMOUILIO
VPaBHECHNI,
Jluueitnoe ypasHenne
¢ ABYMSA
MEPEMEHHBLIMH H €ro
rpadmk. Cucrema aByx
JMHEHHBIX YPABHEHHIH
C ABYMA

CrpouTts B KOOPAHHATHOI MIOCKOCTH rpauk nuHeliHOro
VPABHEHHA C JABYMA NEPEMEHHBIMK, NMOJIbL3YACH rpadurom,
NPHBOANTH NPHMEPDI PELICHHA YPABHEHNA.

Haxoaurs pemenne CHCTEMBI JIBYX JAMHCHHBIX YpaBHCHUH
C JIBYMS MEPEMCHHBIMM.

CocTaBifTh ¥ PeLIATL VPABHEHHE WIIH CHCTEMY
VPABHCHHIT 10 YCAOBHIO 3a1a4M, HHTEPIPECTHPOBATH

B COOTBETCTBHH ¢ KOHTEKCTOM 3a1a4H MOJIY4eHHbIH
pesyasTar

Paccrosnne Mexay
NBYMSA TOYKAMH
KOOPAHHATHOH
NPAMOI.
[Tpamoyroabhas
CHCTEMA KOOPAHHAT
Ha TIOCKOCTH,
[Tpumepsl rpadKoR,
3ananHBIX

(hopmyaamu.

NEePEMEHHBIMH

Koopannarst u rpadmen, 24 Koopaunara ToukH H3o0pamars Ha KOOPAMHATHOR NPIMO TOUKH,

[(DyHKIHN Ha NPAMOI. YHCIOBbIC | COOTBETCTBYIOUIME 3A0aHHBIM KOOPAHHATAM, JYYH, OTPE3KH,
MPOMEXKYTKH. HHTEPBAIBL, 3aMHCLIBATE HX HA AIreOPaHteCKOM A3bIKE.

Ormeuars B KOOPAHHATHOMN IVIOCKOCTH TOUKH 110
3a/1aHHLIM KOOPAHHATAM, CTPOHTH rpafiKn HECAOKHBIX
FABUCHMOCTEIH, 3a/1aHHbIX (POPMVIIAMH, B TOM YUCIIE

¢ NOMOLIO UHPPOBLIX JrabopaTopHil.

[pumensTs, H3y4aTh NPENMYIIECTBA,
HHTepnpeTrHpoBath rpaguueckuii cnocod npeacrasieHmns
H aHAH3a pazHoo0pa3HOi HHu3HEeHHOI HHdopMaLnH,
OceanBathb nouaTHE PyHKUNK, ORNANERATD
QYHKUHOHANBLHON TEPMHHONOTHCH,

Pacno3naBars auHeiinyio pyakumnio vy = kx + b,




Depepaiasuan pabOMaN NPOrPaMMa

Muaresatuxa. 5-9 xnacew (Dasosutlt yposen)

Yrenne rpadmkon

ONMCHLIBATL €¢ CBONCTBA B 3aBHCHMOCTH OT 3HAYCHM

YACOB [10 POl PAMME

peabHbIX kodGduumenTon & u b.

3aBHCHMOCTEI. Crpours rpadgmkn jnneiinoii pyakunn, Gyakunn v =| x|,

Honsrue GpyHxumm, Henoaszosars undposbie pecypest LIS n0CTpocHus

Mpapux Ppynkumm. rpapukoB QPyHKUMIT H H3YHCHHUA HX CBOCTB.

Ceoiicrea GyHKumii. [IpsBOANTE NpUMEpPB! AHHEHHBIX 3aBHCHMOCTEH B peasibHbIX

JIuneiinas Gyrkums. MPOLECCax M ABICHHAX

[MocTpoenue rpadmka

auHeiHol Gynkumn,

Mpapux pynxumnn

y =| x|

Iosropenue n 0dodieHue 6 [osropenne Buibupars, npuMEHsTh OUEHHBATHL CNOCOOBLI CPABHCHMS

OCHOBHBIX TTOHATHI YHCE, BHIMHCACHUIT, npeodpazoBanuii BLIPAKEHHIA,

H METOJI0B Kypca PeIEHHSA YPABHEHHI.

7 knacca, 0000meHne | OCymecTsiasi T CAMOKOHTPOIL BhINOJIHACMbIX ACHCTBHIT 1

IHAHWR CAMOIPOBEPKY PE3YIbTaTa BLIMHCACHMI, npeodpa3oBaHmii,
NOCTPOCHMI,
Pemars 3a1a4um 13 peaibHoi JHIHN, NPHMEHATH
MATEMATHYECKHE 3HAHNS [UTA PELICHHA 387129 W3 APVIHX
NPeIMETOB.
Pemars TeKCTOBBIC 31441, CPABHHBATL, BLIOHPATH
CnocodbLI PELICHUA 32124

[(OBILEE KOJIHYECTBO 102




Depepaiasuan padouan nporpamsa | Maresartuxa. 5-9 xmaccw (Dasosutlt yposenn)

8 KJIACC
Hanmenopanne pasaena lKommocmo OcHoBHOE OCHOBHBIC BUIIBI ICATEILHOCTH O0YHAIOUINXCS
(TeMBI) Kypca 4acoB coaepAanne
Uncaa i BEIYHCIICHUA. 15 Keaaparusiii KOpeHb DopMyAHPOBATH ONPEACICHHE KBAIPATHONO KOPHA

Ksajparusic KopHu

13 uncha. lousrne
00 MppPALHOHAILHOM
yucae. Jlecarnunnie
NPHOAHKEHNSA
HPpPALHOHATBHBIX
qMcen.
JleiicTBuTebHbIC
qyucna. CpasHenue
JCHCTBUTEIBHBIX
qHCen.

YpasueHue snjaa
xt=q,

CeoiicTea
apupmeTHyecknx
KBAIPATHLIX KOPHEIl.,
[peobpazopanne
HHCIAOBBIX
BBIPAJKEHHIA,

coAepKaLInX
KBAIPATHBIC KOPHH

H3 YHena, apupMETHUCCKONO KBAIPATHOIO KOPHA.
HpuMensiTh ONEPAHIO HIRICUEHHA KBAAPATHOIO KOPHSA
H3 YHCIA, HCNOABL3YSH TIPH HEOOXOAMMOCTH KAABLKYASTOP.
OuenuBarh KBAJAPATHBIC KOPHH LETBIMH YHCTAMH 0
JAECATHYHBIMH JAPOOAMH.

Cpasuusats H YHOPSAOMHBATE PAUMOHAILHBIC W
HPPaAUHOHATBHBIC YHCIA, 3ANMNCAHHBIE C MOMOLILIO
KBAJAPATHLIX KOPHEH.

Heene10BaTh YPABHEHHE Y2 = @, HAXOANTE TOYHBIC W
npHOIAKEHHBIC KOpHU NpH a > 0.

Hecaeposars cBORCTBA KBAAPATHLIX KOPHEHT, NpoBoAs
HUCJIOBBIC IKCIICPUMEHTBI ¢ HCNOABL30OBAHMEM KATLKYJIATOPA
(KoMTILIOTEpA).

JlokazuiBaTh CBOHCTBA apUPMETHYCCKHX KBAAPATHBIX
KOPHE#l, NPHMEHATH WX U NPeodpazoBaHns BLIPAKEHHI.
Boinoansts npeodpazoBanus BuIPAKEHNU, coaepaaimx
KBIPATHLIC KOPHK. Bhipakats nepemMennbie

H3 TEOMETPHYECKHX K (pu3HygecKknX Gopmyir.

Boiaueasith 3HAYCH U BHIPAKCHHI, COACPAALINX
KBAPATHBLIC KOPHH, HCNOIBL3YA NPH HEOOXOAMMOCTH
KTbKYASTOP.

»
12




DepepaiasHas padoUan NPorpanMma

Muresatuxa. 5-9 xmacen (Dazosutll yposeny)

Henonb30Bars B X0/€ PEIIeHHA 33124 31EMEHTApHbIE
MPEACTABACHUSA, CBAZAHHBIC C MPHOIMAKEHHBIMA 3HAYCHUAMMN
BEAHYMH.

FHAKOMHTBLES ¢ HCTOPHEH PAZBHTHA MATEMATHKH

Uncaa 1 BEIMHCICHHA.
TENEHb C LEIbIM

Crenexs ¢ UeJbIM
MOKA3ATENIEM.

@opmMyAHPOBATH ONPEACTCHHE CTENEHH C LEeIbIM
MOKA3aTe/em.

oKasaresnem Cranpapraas sanuce IpeacrasasnTs 3anuch SOALIIMX U MAILIX YHCE]
qHCa. B cTanaaprHom Buje. CpaBHHBATHL YHCIA H BINYHHBL,
Pazmepot 00beKTOB 3ANUCAHNBIC ¢ MCNOL30BaHNEeM crenenn 10,
OKPY/KAIOIEro Mupa Henoab30Barsh 3annch YHCEN B CTAHIAPTHOM BH/IC
(OT IIEMEHTAPHBIX JUIA BIPAKEHHA Ppa3MepoB 00BEKTOB, UTNTEILHOCTH
qacTHLl [POLECCOR B OKPYAKAIOLIEM MHPE.
210 KOCMHYECKHX @opMyaIHPOBaTH, 3JANHCHIBATE B CHMBOJIHYECKOIT hopme
00BEKTOB), H WLTOCTPHPOBATL NPHMEPaMH CBOHCTBA CTENCHH
JUIMTEILHOCTD C LC/IBLIM NOKA3ATEEM,
MPOLECCOB IIpamenaTs cBoiicTBa cTeneHy uia npeodpazosannd
B OKPY/KAIOIEM MHPE. | BBIPEKCHHI, COACPKAIMX CTENCHH C LIE/ILIM MOKA3ATE/ICM.
CroiicTa cTenenn Beinoansres AeiicTBHS ¢ YHCTAMH, 3aNTHCAHHBIMH
C LEJIBIM MOKA3aTeNeM | B CTAHJIAPTHOM BHJE ( YMHOKEHHE, [IC/IEHHE, BO3BEIACHHE
B CTCNCHDL)

Anrebpanucckne Ksaaparusit Pacnoznasars KBaaparHbtil TPEXWICH, YCTAHABIMBATD

[Bripakenus. Kpaaparubiii TPEXHIICH. BO3MONKHOCTL €10 PAJIOKEHMA HA MHOKHTEIIH.

TPEXHIIEH Paznoxenue PackiaasiBaTh HA MHOKHTE N KBAAPATHBIN TPEXTICH
KBAAPATHOI O C HEOTPHLATENLHBIM AHCKPHMUHAHTOM




Depepaisuas padbosan nporpamasa | Maresaruxa. 5-9 xmaccow (Dasosutlt yposenn)

TPEXUaeHa
HA MHOJKHTEN

Asredpanyeckmne

[BBIPAXKEHHS.
Anrebpanvieckas Apodb

15

Anrebpanucckas
apode. Jlonyctumsbie
IHAYCHNA
MEePEMEHHBIX,
BXOAALLIMX

B anredpanyeckne
BHIPOKCHHA,
(OCHOBHOE CBOIHCTBO
anredpanyeckoi

apodu. Coxpaienne
apobeii.

Cnoxenne,
BHIMHTAHHE,

YMHOKCHHC M JIC/ICHHC

anredpanyecKnx
ApoGeit.

[peoGpaszosanme
BbIPKCHHI,

co/IepARAUINX
anredpanyeckue

apodu

JanucwBars anreOpanyeckne suipaxenns. Haxoanrs
001aCTh ONPECNCHHA PALIHOHATBHONO BbIPOKCHUA.
BuinoansiTs YHCI0BLIE 0CTAHOBKH H BBIMHCIATH
JHAYCHHE APOOH, B TOM YHCIIE ¢ MOMOLIBLIO KATBKYJIATOPA.
DopMyAHpoBaTHL OCHOBHOE CBOICTBO anrebpanveckoil
Jpo0OH 1 nPpHMEnstTh ¢ro juis npeobpasosanns Apodeit.
Buimoausrs aeiicrsus ¢ amredpanyecknmu apodamun,
[IpuMeHaTs npeodpazoBaHns BLIPAKEHHIT 18 peLICHHA
saay. Beipamars nepemennnie 13 Gopmyit ((PHIHUCCKNX,
FEOMETPHYCCKHX, ONUCHIBAIOIINX ObITOBBIC CHTYALINH )




Depepaiasyan padOMaN NPOrPAMMA

Muaresartuxa. 5-9 xnacew (Dazosutll yposenn)

ICucreMul ypaBHeHuii

C ABYMS
MECPEMEHHBIMM, €I
rpadmk, npuMeps
peHICHUA YpaBHCHMi
B LIETbIX YHCIIAX.
Pelienne cucrem JByx
JUHCHHBIX YPABHCHUH

YpasHEHHA W HEPABEHCTBA. 15 Ksanparnoe Pacno3nasars KBaIparHbIe YPABHEHHA.

BAIPATHLIC YPABHEHHS ypasHenune. Henoanoe | 3anucwiBars Gopmyay KOpHEH KBAAPATHONO VPaBHEHHA,
KBa/ZIpaTHOE pemars KBAAPATHLIC YPABHCHUS — [MOJIHLIE H HENO/IHBIE.
ypasuenne. @opmyvaa | Hposoaurs npocreiimme HCCAS10BAHNS KBA/IPATHBIX
KOPHEH KBaJIpaTHOIO YPAaBHCHHIL,
ypasHenns. Teopema Pewars ypasHeHnst, CBOAAMECA K KBAIPATHEIM,

Buera. ¢ NOMOMUILIO NPeodpa3OBaHMil M 3AMECHONH NEPEMEHHOI,
Petienne ypaBHeHwid, HaGmoaars 0 AaHAIMIHPOBATH CBA3L MEKILY KOPHAMM H
CBOJIALLIMXCA KOA(MPHIHEHTAMM KBAIPATHOTO YPABHEHHA.
K KBaJpaTHbLIM, @opmyauposars Teopemy Buera, a raoke obparuyio -
[Mpocreiime apodHO- | TEopeMy. MPUMEHATEL ITH TEOPEMbI U1 PELICHHS
palHOHAIbLHbIE 3aja4.
VPABHCHNS, Pemars Tekcrossie 3aaaun anredpanuccknm cnocodom:
PenieHne TeKCTOBLIX NEPEXOANTEL OT CIIOBECHOI (DOPMYIHPOBKH YCIIOBHSA 3a]1a4H
3a/1a4 ¢ NOMOLILIO K @1reOpanyecroii MOACIN NYTEM COCTABACHHS YPABHCHHA,
KBIPATHBIX petarh COCTARICHHOE YPABHEHHE, HHTEPIPETHPOBATD
ypasHeHHil pe3yabTar.
3nakomMuTLCS ¢ HCTOPHEN pazBuTHs aredph
Y paBHEHHA W HEPABEHCTBA. 13 Jluneitnoe ypasHenne | Pacno3naBarh JIMHEHHbBIC YPABHEHHA C JIBYMA

NEPEMEHHBIMM,
Crponts rpapukn AHHCHHBIX YPABHCHHIL, B TOM YHCae
HCNOAB3YS HH(POBLIE Pecypebl.

Pasaimuars Napauie/ibHbIC H NEPECCKAIOIMECH NPAMBIC
M0 HX YPABHCHNAM.

Pewars cHCTEMBI IBYX JIHHEHHBLIX YPABHEHHIT C JABYMS

NEPEMEHHBIMH NOACTAHOBKOMN W CAOIKEHHEM.

N
'




Depepaasuas pabouan nporpamsa | Maresaruxa. 5-9 xmaccn (Dasosutlt yposeny)

C ABYMA
NEPEMEHHBIMH.
[Tpumepel petenus
CHCTEM HEJIHHEHHBIX
YpasHEHHH ¢ ABYMA
MEPEMCHHBIMH,
['paduueckas
HHTEPHPCTALNA
YPaBHCHHUA C JIBYMA
NMEPEMEHHBIMH H
CHCTEM JIHHEHHBIX
ypaBHEHHIl C JIBYMA
NEePEMEHHBIMH.
PelieHne TeKCToBbIX
3a1a4 C MOMOLUBLIO
CHCTCM YpaBHEeHHH

Pemars npocreiinme CHCTEMbI, B KOTOPBIX 0JIHO

H3 VPABHEHHI HE ABNACTCH JIMHEHHBIM,

Hpusoaurs rpaduuecky o HHTEPHPETAINIO PEUICHNA

YPABHEHHA C JIBYMA NMEPEMEHHBIMH W CHCTEM YPABHEHHI

C ABYMSA NEPEMEHHBIMMN,

Pemars rexcrosbie 3aaaun anredpanueckum crnocobom

Y pasHEHHA W HEPABCHCTRA.
Hepasencrsa

Yucnossie
HEPABEHCTBA W HX
CBOICTRA.
HepasencTBo ¢ 0HO#
MEPEMEHHOIN.
Jlunciinwe
HEPABCHCTBA C OJHON
MEPEMEHHON H UX
pewenne. Cucremsl
JHHEHHBIX HEPABEHCTB

DopMyAHPOBATEH CBOHCTBA YHCI0BLIX HEPABCHCTB,
WUTHCTPHPOBATL HX HA KOOPJAHHATHOH NPAMOH, 10Ka3bIBATEH
anredpanieckn.

IpumensnTs CBONCTBA HEPABEHCTB B XOJIC PEHICHNA 3a1aY.
Pemars JinHeiiHbIe HEPABEHCTRA C OAHOH NEPEMEHHOI,
H300paKaTh PEHICHHE HEPABCHCTBA HA YHCIOBOH NPAMOI.
Pemars CHCTEMBI AHHEIHBIX HEPABEHCTB, M300paKaTh
PElICHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOH NPAMOii




Depepaiasuas pabosan nporpamaa | Maresaruxa. 5-9 xmacew (Dazosutll yposenn)

C OZIHOH NEpPEMEHHOM
H HX PELICHHE.
H3o0pamenne
PeUICHHA JAHHEIHOIO
HEPABEHCTBA H HX
CHCTEM Ha YHC/IOBOI
NPAMONH

lgynkuuu.
CHOBHBLIE TTOHATHSA

Monarne pynxumm,
Obnacts onpeaencHns
H MHOJKECTBO
3HaucHuit ynkmun,
CnocoOsi 3an1anus

(pyHKLMii,
["pamx QpyHxumnn.
CroiicTea QyHximm,

HX OTOOpaKEHHE
Ha rpajmxe

Henons3oBars PYHKUHOHAILHYIO TEPMHHOTOIHIO 0
CHMBOIHKY.

Buraneanrs 3navenns Gyaxumii, 3anannsix Gopmynamu
(np HEOOXOAMMOCTH HCNONBL30BATH KAILKYIATOP),
cocTaBASATh Tabanub! 3navennii Gyukmm.

Crponrs no rouxkam rpapuxn Gyuxumii.

Onucsisars coiicrsa QyHKUMN HA OCHOBE ¢€
rpadgmuecKoro npeacTaBIeHms.

Henous308ars (PYHKUHOHAIBHY IO TEPMHHOIONHIO 1
CHMBOIHKY.

HecaeaoBars npuMeps! rpadukoB, OTpakalommMx pealbHbie
npoueccst ¥ seneHnd. HIpHBoANTE npuMepsl NPoueccos u
ABICHMI C 3a1aHHBIMK CBOMCTBAMM.

Henonb30Bars KOMIOLIOTEPHBLIE NPOT PAMMBI

JUIS NOCTPOCHHA 1padmkoB PyHKUMIT i H3YHCHUA HX CBOICTE

(DyHKuMn.
Uncnorsie pyrkumn

Yrenne v nocrpoeHue
rpamkoB pyHKUHI,
[Mpumepst rpapuxon

Haxoauts ¢ nomomsio rpapuxa GpyHKIHN 3HAYCHWE 0NHOI
H3 PACCMATPHBACMBIX BEJIMYHH 110 3HAUCHHIO APYIOii.

B HeCA0MHBIX C/YYaaX BuIPAKATL GOpMY 10§l 3aBHCHMOCTH
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DepepaisHan pm.uw.m NporpaMma Maresatuxa. 5-9 xnacen (Dazosuth Y POSEHL)

(pyHKmii,
OTPaKAKOIINX
peabHbIC MPOLECCHI,
DyHKLIHH.
ONHCHIBAKOIHE
NPAMVIO H 00paTHYIO
MPONOPLUHOHAIBHBIC
3ABMCUMOCTH, UX

rpadmxm.

["pajmx QyHkumn
y =2

DyHKUHH
y=xy=2,
y =vx, y = |x|;
rpadmuecKoe peleHne
ypaBHEHNIt 0 CHCTEM
ypaBHEHMi

MEHLY BEJTHYHHAMM.
OnueuIBaTh XapakTep HIMEHEHHA OJIHO BEIHUHHLL

B 3ABHCHMOCTH OT H3MCHCHHA JPYTOH,

Pacnoznasarsb Bujibl n3ysaemeix Gyuxunii. lokazwiBars
CXEMATHHECKH ITOJIKEHHE HA KOOPAWHATHOH MI0CKOCTH
rpadmkos Gynkumii suna: y = x4y = x%, y =vx, y = |x|.
Henons3oBars pynkunonanbo-rpapuyeckne
NPEACTABICHHS JUIA PELICHHS H HCCAEJ0BAHNA VPABHEHMIT H
CHCTEM VPABHEHHIA.

IpamensTs un@poBbie pecypest Vs NOCTPOCHUH

rpadmkos (pyHKimi

[Mosropenne n 0bobuenne

[MosTopenne
OCHOBHBIX MOHATHIT 1
METOJ0B KypcoB 7 n 8
K1accoB, 00o0uieHune
IHAHM

BuibGupars, npumMensits, OUeHNBaATHL CNOCOOLI CPaBHEHNA
4HCE, BLIMHCACHHH, Mpeo0pazoBaHnii BHIPOKEHHI, PELICHHA
YPaBHEHHIA.

OcymecTBAsTE CAMOKOHTPOIL BHINOIHACMBIX JACHCTBHIT 1
CaAMOINPOBEPKY pe3yiibTara BIMHCICHHIH, npeodpasoBaHii,
MOCTPOEHHH.

Pears 3a1a4n u3 peaibHOi AHIHH, NPHMEHSITH




Depepansuan pabouan nporpamsa | Maresaruxa. 5-9 xnaccow (Dazosutlt yposenn)

MareMarHYeCcKHe 3HAHNA UId PEIICHHA 3a1a4 W3 JIPYyIHX
MPEAMETOR.

Pemars TeKCToBbIC 321240, CPABHHBATL, BLIOHPATH
Cnocodbl peuIcHs 3a1aun

BIIEE KOJIMYECTBO 102
YACOB [10O INMPOI'PAMME
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MepepaibLHan paboMan NporpaMMma

Maresatuxa. 5-9 xmaccm (Dasosutlt yposenn)

YHCEN W MHOMKECTBOM
TOUCK KOOPAHHATHOMN
MPAMO#.

Cpaenenne
JCHCTBHTE/ILHBIX YHCET,
apumeTHUECKHE

9 KJIACC
Haummenosanne pasaeaa  Kosmuecrso OcHoBnoe OCHOBHBIC BB ACATEIBHOCTH 00YHAKOMNXCH
(TeMBbI) Kypca 4acos conepKanue

Uneaa w BEIMHCICHHA. 9 Paumonanbueie uncaa, | PasBuBarh NPeACTABICHHS O YHCIAX. OT MHOKECTRA

JleHcTBHTEBHBIC YHCAA HPPALHOHAIBHBIC HATYPATBHBIX YHCEJ 10 MHOKECTBA JACHCTBHTEILHBIX YHCE,
YHUCAA, KOHEYHBIE 0 O3HAKOMHTBLCS C BOIMOKHOCTBIO NPEACTABICHHA
OeckoHeuHble ACHCTBHTENIBLHOIO YHCA KaK OECKOHEMHOI 1eCATHYHOI
JICCATHYHBIC APODK, JApOOH, NPHMEHSITH JECATHUHBIC NPHOIMKEH NS
MuoxecTBo paLHOHAIBHBIX H HPPAUHOHAILHBIX YHCE.
NENCTBHTEIILHBIX H3o0pamars AeHCTBHTEILHBIC YHCIA TOYKAMH
queen, KOOPJAMHATHOH NPAMOoi.
JNCACTBUT/ILHBIC JanucuIBaTh, CPABHHBATEL W YIOPS10MHBATH
UHCaa Kak JCHCTBHTCABHBIC YHCA.
OeckoneyHbie BuInoina e, COMCTAR YCTHLIC H MHCLMEHHBIC TPHEMBI,
ACCATHUHBIE Apo0H. apupmeTnyecKne AeiCTBHA C PAMOHATLHBIMH YHCIAMMN,
B3auMHO OAHOZHAYHOE | HAXOAHTH 3HAYCHHUA CTENEHEH C LEIBLIMH NOKA3ATEIAMH H
COOTBETCTBHE MEKY KOPHEIi, BBIMHCIATH 3HAYCHNA THCIOBBIX BbIPAKECHHI.
MHOKECTBOM Hoayuurs npeacrasieHne 0 3HATHMOCTH
JICHCTBHTC/ILHBIX JICHCTBHTCABHBIX YHCE/I B NPAKTHYCCKOI JACATC/IBHOCTH

HenoBeKa.

AHAIHIHPOBATH H 1€J1aTh BLIBOAbI 0 TOYHOCTH
MPHOAHIKCHNR JICHCTBHTEILHOIO YHCAA NPH PELICHHM
3aaa4.

ORPYrasTh ACHCTBHTEILHBIC YHCIA, BHINOIHATH
NPHKHAKY PE3VILTATa BHIYHCICHHH, OUEHKY 3HAYCHUH

6




Depepaasyas pabouan nporparsa | Maresaraxa. 5-9 sumaccn (Dazosutlt yposenn)

JeHCTBHA

C ACHCTBUTEIIBHLIMH
UHCTIAMH.
[pubanxénnoe
3HAYCHNE BEAHYHHBI,
TOYHOCTH
npubIKeHusa.
OxpyriaeHne 4nce.
[Tpuknika 1 oueHka
Pe3yALTATOB
BBIYIHCJICHHH

YHCIIOBBIX BHIPAJKEHMIL.
3HAKOMHTBCH € HCTOPHETT PA3BHTHA MATEMATHKN

YpaBHEHHA U HEPABEHCTEA.
Y paBHEHHA € OIHO¥
(lePEMEHHOI

14

JInueitnoe ypasuenue.
Pewenne ypasueHuii,
CBOJSIIMXCH

K JIMHECHHBIM.
Keaaparaoe
ypasuenue. Pewenne
YPaBHEHHH,
CBOAALLIMXCH

K KBAJIPATHBIM.
buksanparusie
VPABHCHHA,
[Tpumeps petnenns

YPaBHECHH TpeThEil
H YeTBEPTOI cTEeneHe

OcpanBarh, 3JANOMHHATL W NPUMEHSTHL rpaduyueckne
METOAbI NPH PELICHHH YPABHEHHIL, HEPABECHCTB M NX
CHCTEM,

Pacno3naBars ueibie 0 ApOOHBIE YPABHEHHA.

Pemars aAnneiinbie 1 KBAAPATHLIC YPABHCHHS,
YPABHEHHUA, CBOAAIMECH K HUM, npocTeiimme apoduo-
PALMOHATLHBIC YPABHCHMA.

Ipeanarars BOIMOKHEIE CIOCOOB! PELICHHS TEKCTOBBIX
3a71a4, 00CYKAaTh HX H PCIIATH TEKCTOBBIE 3a1a4H
PasHBIMH CNOCOOaMM,

3HAKOMHTBLES € NCTOPHET PAIBHTHA MATCMATHKH
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Denepaiasuas pabosan nporpamasa | Maresaruxa. 5-9 xmacom (Dasosutlt yposenn)

pasIoKEHHEM
Ha MHOJKNTEIIH,
Pewenne apoduo-
PAUHOHANLHBIX
YPaBHCHHIA,

Pelesne TeKCToBbIX
3a1a4 anredpanyecKum
METOOM

Y paBHEHHA W HEPABSHCTRA.
(Cucremel ypaBHeHHi

14

YpaeHenue ¢ apyms
NEPEMEHHBIMH H €0
rpajme.

Cucrema asyx
JIMHEHHBIX YpaBHEHHH
C ABYMA
NEPEMCHHBIMH H €€
peenne. Pewenne
CHCTEM JIBYX
YPaBHEHHH, OIHO

M3 KOTOPBIX JIMHEHHOE,
a pyroe — BTopoi
CTENEHH.
I"padmucckasn
HHTEpIIpeTalns
CHCTEMBI YPABHCHH

C IBYMA NCPEMCHHBIMH,
Pelenne TexcToBbIX

OcauBarh H NPHMEHATH NPHEMBI PEIIEHHA CHCTEMBI
JABYX JIHHEHHBIX YPABHCHHH C ABYMA NEPEMEHHBIMH H
CHCTCMBI JIBYX YPABHCHMWI, B KOTOPKIX OJIHO VPABHCHHE HE
ABJAACTCH JIHHEHBIM.

Henoaszosars GyHKuMoHanbHO-rpaduyeckue
NPEACTABICHUS U1 PEIIEHNsi H HCCICA0BAHNS YPaBHCHN
H CHCTEM.

AHAIHIHPOBATL TERCTHI 3A/1a4, pelars ux
anredpandeckuM crnocodom: nepexoanTs OT CAOBECHOH
(hOpPMYIMPOBKH VCIIOBHA 321841 K alre0panieckoil Moaeam
MYTEM COCTABJICHHUA CHCTEMbI YPABHCHKIA, pemars
COCTABIEHHYIO CHCTEMY VPABHEHHI. HHTEPNPETHPOBATL

pe3yibTar.
3HAKOMHTBLES ¢ NCTOPHET PAIBHTHA MATCMATHKH




Depepansuan padbosan nporpamasa | Maresatuxa. 5-9 xmacow (Dasosutlt yposenn)

yuxums, e€ rpapux u
croiicrea. [lapabona,
KOOPAHHATHI BEPLIMHBI
napabosibl, OCh

3a1a4 anredbpantieckum
cnocobom
Y paBHEHHA H HEPABEHCTRA. 16 Yucnoswie Yurars, 3anuchbiBaTh, NOHAMATH, HHTCPNPETHPOBATHL
Hepasencrsa HECPABCHCTRA M MX HCPABCHCTBA, HCNOJIBL30BATE CHMBOJIMKY H TCPMHHOIOIHIO,
CBOHCTBA. Buimnosnsits npeodpasoBanns HEPABCHCTB, HCNOIL30BATE
Jinneiinse Jns npeodpasoBanns CBOHCTBA YHCIOBLIX HEPABCHCTE,
HEpaBEHCTBA Pacnoznasars IMHEHHBIC U KBAJIPATHEIEC HEPABCHCTRA.
C O/IHOH NEpPeMEeHHON Pewmars nuHeiiHbIC HEPABEHCTBA, CHCTEMBI JIMHEHHBIX
H UX PelICHHE. HEPABEHCTB, CHCTEM B HEPABCHCTB, BKAKOYAIOUINX
Cucrempl JIMHEHHBIX KBAIPATHOC HCPABCHCTRO, M pelIaTh X, obCyKaars
HEPABEHCTB C OJIHOH MOJYYEHHBIE PELICHHA.
NEPEMEHHON H HX H300paxkars peiieHne HEPABEHCTBA M CHCTEMbI HEPABEHCTR
peleHne. HA YHCAOBOIT MPAMOIL, 3ANHCHLIBATH PELICHHE C MOMOLILIO
Keaaparsbie CHMBOJIOB.
HEPABEHCTBA U HX Pears KBAIPaTHLIE HEPABEHCTRA, HCITONB3YA
pelnenme. rpadmueckue npeacTarICHus.
["padmueckasn OcanBarh 1 NPHMEHATHL HEPABEHCTRA NPH PEILICHHN
HHTCPIPETALMA PAVIMYHBIX 3a/1a4, B TOM YHCIC NPAKTHKO-
HEPABEHCTE H CHCTEM OPHEHTHPOBAHHBIX
HEPABEHCTE C JABYMSA
NEPEMEHHBIMH
(DYHKUHH 16 Kpasparnunas Pacno3naBars BHLL M3VHACMbIX QYHKUMI,

WLTIOCTPHPOBATHL CXEMATHYECKH, O0LACHNTEH
PACONOKEHNE HA KOOPAHHATHON NIIOCKOCTH rpaukos

-

k
Gyakumii Buga: vy = kx,y = kx + by =—.y = x,
X
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Depepansuas padosan nporpamsa | Maresaruxa. 5-9 xnmacew (Dasosutit yposenn)

CHMMETPHI napabonbl.

["padmrn pyHxumit:
v = kx,
y = kx + b,
k
P =—
X
y =2
y=x,
v =+x,
y = |x|

y=xLy =vx, vy = |x| B3aBUCUMOCTH OT JHAYCHMIL
KOYPPHuMEHTOR; ONHCHIBATL MX CBOTICTRA,
Pacnosnasars ksaaparuanyvio GyHkumio no gopmyie.
IpuBoANTL NPUMEPLI KBAIPATHHHBIX 3ABUCHMOCTEI
W3 pealbHO AN3HH, PHIHMKH, reOMeTPH.

Brisisiasite 1t 06001mats ocodbentocTu rpadmka
KBAAPATHYHON (PYHKUMK ¥ = ax® + bx + ¢

Crponts n m300paxars cxemMarnieckn rpadmxu
KBAApaTHHHLIX (PYHKUNI, 3a1aHHbLIX hopMyaamu BHAA
y=ax*,y=ax + q,y=alx + ply=a + bx + ¢
AHAIHIHPOBATE H NMPHMEHSTE CBOHCTBA H3YUCHHBIX
(hyHKLMI U1 HX TIOCTPOCHHS, B TOM HHC/IE C MOMOLUBIO

UH(pOBLIX pecypcos

Uucaoeste
NOCCAOBATEILHOCTH

15

[TonsTie YncnoBoi
NOC/ACA0BATC/ILHOCTH,
3anauue
NOC/EA0BATEILHOCTH
PEKYPPEHTHOH

(hopmy10ii 1
hopmynoii #7-ro unena.

Apndmernueckas u
reoMeTpHyecKas
NPOrPECCHH.
DopMmyibl #-T0 WieHa
apuMeTHUECKOi 1
reOMCTPHUYCCKON

OcBauBaTh U NPUMEHATH WH/IEKCHBIE 0003HAYCHHS,
CTPOHTH PEYEBLIE BLICKAILIBANNS C HCIIOILIOBAHHEM
TEPMHHOAOTHH, CBA3AHHOH C NOHATHEM
MOCACORATENLHOCTH.

Anaansuposars GopMyay #-ro wiena
NOC/E0BATENBHOCTH HIH PEKYPPEHTHYIO (POPMYITY

H BBIMHCISTH YICHB! OC/IC0BATEILHOCTEH, 3a1aHHbIX
ITHMHA opmyaami.

VeTanapIMBaTh 3aKOHOMEPHOCTD B NIOCTPOSHHH
MOCJIEAOBATEALHOCTH, €C/IH BbINHCAHDI NEPBLIC HECKOILKO
€€ WICHOB.

Pacnoznasars apuPpMeTHIEcKyIO H rEOMETPHYCCKYIO
MPOrPECCHM MPH PasHBIX CNocodax 3ananus.




DepepaisHan p.:l.u\'w.m NpOrpasMma Muaresaruxn. 5-9 xmaccn (Dazosutl YVPOBEHNL)

NPOrpeccHit, CyMMbI
NEPBLIX M1 YJICHOB.
H3o0pakenne wieHos
apumMeTHUeCKoi 1
FCOMETPHYECKOMN
nporpeccHii TouKaMu
Ha KOOPAHHATHOM
MI0CKOCTH.
Jiunehnsiii n
IKCIOHCH IHATBHBIH
pocT.

CnosHBIC NPOLEHTHI

Pemars 3a1a4u ¢ Henonb3oeaHuem GopMyz n-ro wieHa
apuMETHYECKOIT H rEOMETPHHECKOI MPOrpeccHii, CYMMBbI
[EePBLIX /1 WICHOB.

H3o0paxkars WiCHb! N0CACA0BATEILHOCTH TOUKAMH

Ha KOOPAMHATHON MJIOCKOCTH.

Pacemarpusars npuMeps npoueccos u sasieHunil

M3 PCATBHON AKH3HH, HWUTIOCTPUPVIONINE HIMCHCHHE

B apHPMETHHECKOIT MPOrPECCHH, B reOMETPHYECKOH
MPOrpeccHu; H3odpakars COOTBETCTBYIONIME 3aBHCHMOCTH
rpadmyecku,

Pemars 3a1a4n, CBA3aHHBIE C YHCIOBBIMH
MOCAEIOBATENLHOCTAMM, B TOM YHCIE 3a1a4H W3 pealbHOMN
AHIHH C UCNOAL3OBAHMEM UH(POBLIX TEXHOMOI I
(2neKTPOHHBIX Tab/IHLL, rpadHYEcKOro KabKYISTopa U T.11. ).
Pemars 3a1a4n Ha CJIOKHLIC TPOLCHTHL, B TOM YHCIC
37441 M3 PEATLHON NPAKTHKH (C HCNOMBL30BAHNEM
KaZbKyaaTopa).

3IHAKOMUTHES ¢ HCTOPHEH PASBUTHA MATCMATHKH

ITosropenne, oboduenne,
[CHCTEMaTH3auHuA 3HaHHH

18

Yucaan
BbIYHCJACHNS (3a1THCh,
CpaBHCHHE, ACHCTBIS
C JICHCTBHTC/ILHLIMHY
YUCIAMH, YHCI0BAS
NpAMan; NPOUEHTHI,
OTHOWICHHA,
NPONIOPLHH,

OnepupoBaTs NOHSITHIAMH. MHOMKECTBO, NOJAMHOKCCTBO,
Onepaiui Hal MHOKECTBAMK, HCNOIb30BaTh rpaguueckoe
NPEACTABACHHE MHOKECTB JUIS ONHCAHUSA PEATbHBIX
MPOLECCOB M ABJICHMIA, NP PCLICHNM 33124 M3 JIPYIUX
yu4eOHBIX NPEAMETOB.

AKTYATHIHPOBATH TEPMHHOION HIO H OCHOBHbBIC
AeHiCTBHSA, CBAZAHHBIC ¢ YHCIAMN. HATYPATLHOE YHCIO,
MPOCTOE H COCTABHOE MHCIIA, AC/TAMOCTD HATYPAIbHBIX




DepepasisHan ;.‘ii'.'iYI.lbl nporpaMMma Muaresmaruxn. 5-9 xnacen (Dasosutii VPOBEHN)

OKPYTJICHHE,
npuOmKeHne,

OLEHKA. PelIeHHe
TCKCTOBBIX 3a1a4

YHCE, NTPH3HAKH JACJMMOCTH, LIEJIOE MHCI0, MOAV/IL YHCA,
O0OBIKHOBCHHAA W JACCATHYHAA APOOH, CTAHAAPTHBIN BH
qncaa, apudmeTnuecknii KeaaparHeiii KOPEHb.
Buinosusits 1eiiCTBHS, CPABHHUBATL M YIOPS/I0MHBATH

apupMeTHHECCKUM YHCA, NPEACTARNATL YHCIAa HA KOOPAHHATHOH NMpAMOii,
cnocodboMm) OKPYIJIATEL YHC/IA, BBINOAHATL NPHKHIAKY U OLUCHKY
Pe3VALTATA BLIYHCICHMH.
Pemars TeKCTOBBIC 31248 apHPMETHYECKHM CrIOCOO0M.
Pemars npakrudeckune 3a1a4n, CoAepKalne npoueHTs,
A0H, YACTH, BHIPAKAIOUIHE 3aBUCHMOCTH: CKOPOCTD —
BpPEMA — PacCTOAHME, LICHA — KOIMYECTBO — CTOMMOCTD,
00béM paloTsl — BpEeMA — MPOH3BOANTEIILHOCTL TPYAA.
Pa3bupars peaibHbiC HKHIHCHHBIC CHTYAIMM,
GopMYIHPOBATHL KX HA A3LIKE MATEMATHKH,
HAXOAHTH PCUICHHE, NMPUMEHAS MaTeMarnueckuii annapar,
HHTEPNPETHPOBATH PE3VILTAT
Aaredpanveckue OnepupoBars NOHATHIMH. CTENEHE C LEIBIM
BbIpaKeHns NOKA3ATE/ICM, apHPMETHYCCKHIT KBAAPATHBI KOPEHD,
(npeobGpazoBanue MHOro4jIeH, anredpanyeckas Apodb, TOKAECTBO.
anredpanyecknx Buinouinsits OCHOBHBIE JCHCTBHA. BLINOAHATL Pacy&Thl
BBIPAKEHMIT, no (popmynam, npeodpa3oBuIBaThL LEbIE, APODHO-
IONMYCTHMBIE PalHOHAIBLHBIE BHIPAKEHNA H BBIPAKEHHA C KOPHAMH,
JHAUCHHA ) PeaH30BLIBATL PAIOKEHHE MHOTOYWICHA HA MHOKHTEIH,

B TOM YHCJIE ¢ HCTIOABL30BAHUEM (POPMYI PasHOCTH
KBAAPATOR H KBAAPATA CYMMBI H PAZHOCTH, HAXO/ANTH
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Depepaiasuan padbosan nporpamsa | Maresaruxa. 5-9 xmacom (Dasosutlt yposenn)

JONYCTUMBIE 3HAYEHHA NEPEMEHHBIX /UTA APOOHO-
PALHOHATLHBIX BBIPAKCHHUH, KOPHEH.

MoaeanpoBaTh ¢ NOMOULIO (POPM YA PEANLHBIC IPOLECCHI
H ABICHHA

Dynkunn
(MOCTPOCHME,
CBOMCTBA H3VYEHHBIX
(hyrKmii;
rpamueckoe peuieHue
YPaBHEHHH U HX
CHCTEM)

Onepuposars nowsitusamn: Gyuxuma, rpadmx Gyurkumn,
HYJIH DYHKIHH, TPOMEKYTKH 3HAKONOCTOANCTBA,
MPOMEXKYTKH BO3pacTanus, yObIBaHuA, Hanbosbluee u
HANMCHBIICE 3HAYCHUA (PYHKIIHM,

AHAIHIHPOBATH, CPABHHBATL, 00CYARNATH CBOIICTBA
(PyHKUMIL, crponTs HX rpadmku.

OnepupoBats NOHSTHAME NPAMaA MPONOPUHOHAIBHOCTS,
obparnas nponopUHOHATLHOCTE, AMHCHHAS PYHKIM,
kBajipaTHanas Gpyuxuus, napabona, runepbona.
HenoaszoBars rpadgmky UIA OnpeaeieHns CBOIHCTS,
MPOLECCOB M 3aBHCHMOCTEH, 1A PEIICHNSA 3a1a4 M3 APYTHX
YUEOHBIX MPEAMETOB M PEAILHOMN JKH3HN, MONCAHPOBATD

C NOMOUILIO FPAPUKOB PeabHBIC NPOLECCH W SABICHHS.
Buipaxars Gopmyaamn 3aBHCHMOCTH MEAULY BEIHYHHAMM

BHIEE KOJIHYECTBO
YACOB I10 ITPOI'PAMME

102
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Menepiunsnan padodas nporpavma | Maresartuxka 59 xnacewt (Gasonntit yponens)

@OEJAEPAJIBHASI PABOYAS ITPOI'PAMMA YHEBHOI'O KYPCA
«FEOMETPHS» B 7-9 K/IACCAX

HNOACHHTE/IBHAS 3AINTHCKA

['coMeTPHS KAK OJIHH M3 OCHOBHBLIX PA3ACIOB WIKOILHOH MaTCMATHKH, HMCIOLIMI
CBOCH 1eabI0 00CCNCUHTL H3YUCHHE CBOICTB M pasMepoB (MIvp, MX OTHOWCHHUA W
B3AUMHOC PACnOIOKCHHE, ONUPACTCs Ha  JOMMYCCKYIO, JIOKA3ATCABHYIO JIHHHIO,
[IeHHOCTL  M3YHCHHA FCOMETPHM  HA  YPOBHC OCHOBHOrO o0uiero obpasosanns
JAKIOYACTCA B TOM, 4TO  OOVHAIOMMICH  YYMTCA  NPOBOAMTL  JOKA3ATCALHBIC
PaccyKACHHA, CTPOMTL JIOTHHYECKHE  YMO3AKIIOYEHHA. IOKA3biBATH  WCTHHHBIC
VIBEPKIACHHA M CTPOHTH KOHTPIPHMEPb K JIOKHBIM, [POBOANTH PACCYKIACHHA
«OT NPOTHBHOrO®, OT/AMYaTh CBOficTBA OT npu3Haxkos, (opmynuposare oOparHbie
VTBEPIKIACHNA.

BTopoii HEHHOCTLIO H3VHECHHA TEOMETPHH HABIACTCA HCNOAb3OBaHHE €€ Kak
MHCTPYMEHTA NpPH PCUICHHM KaK MATeMaTHYeCKMX, Tak W MPakTHHYECKHMX 3a1ad,
BCTPEHAIOLIMXCA B peanbHOi AM3uu, OOyHalomMiics A0/KEH HAVYNTBLCS ONpPeae/IHTh
reOMETPHYECKYIO urypy, onucarb CAOBaMH AAHHBLIA 4epTeX WIM PHCYHOK, HaiiTH
NAOWIATL 3EMENLHOIO YHAacTKa, PaccHHTars HEOOXOAMMYIO JUIHHY ONTOBOJIOKOHHOIO
kabens wiM Tpedyembie pasMepsl rapaka i aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpas, BLIMUCIMTEAbHAA JMHUA B H3yueHun reomerpun. [lpn pewennn 3anay
MPAKTHYECKOrO Xapakrepa o0yHarommiics YYHTCA CTPOMTh MATEMATHYECKHE MOC/IH
PEATbHBIX AKH3HEHHBIX CHTYAIHH, NPOBOAHTL BHIYHCICHHA H OLEHHBATH ANCKBATHOCTD
NOJAYHEHHOrO pe3yabTara.

Kpaiine pamHO noauépkuparb CBA3M TEOMETPHH ¢  JAPYIMMH  V4EOHBIMH
NpeaMETaMi, MOTHBHPOBATL MCMONL30BATE ONPEAC/ICHHA reOMeTpuieckux ¢uryp u
NOHATHIL, JIEMOHCTPHPOBATL MPHMEHEHNE NOJYHEHHBIX YMEHHI B (H3MKE H TEXHHKE.
D ceazn HauOonee Apko BHAHB B Temax «Bexrope», «Tpuronomerpuyeckne
cooTHOwEeHn », «Meroa koopannar u « Teopema [udaropar.

VueOubiii  kype «l'eoMeTpHs» BKIIOMACT CACAVIOIME OCHOBHBIC pas/ielibl
conepkanna: «I'eomerpuueckne Gurypsl 1 Hx ceoiicreay, «M3IMEpPEHHE reOMETPHYECKHX
BENHYHHY, «/leKapToBBl KOOPAMHATEL HA IUIOCKOCTHY, «Bektopein, «/IBHKeHns
naockocTry, «llpeobpasosanus nogodusy.

Obmee uucn0 4YacoB, PEKOMEHIOBAHHBIX JUIA  M3y4YeHHs yueOHOro Kypea
«l"eomerpusy, — 204 vaca: B 7 knacce — 68 wacos (2 waca B Heaemo), B 8 knacce —
68 vacos (2 waca B Heaeno), B 9 knacee ~ 68 yacos (2 waca B HEATIO).
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COJEPAKAHHE OBYYEHHS
7 KJIIACC

Hauansusie norsTua reometpun. Touka, npasmas, 0Tpe3ok, vy, Yron Busl yrioe.
Beprukansupie M CMEKHBIC yrael, buecekTpuca yrina. Jlomanas, MHOroyrojbHMK,
FapaiaeasnoCTs W NEPHCHANKYAAPHOCTE MPAMBIX.

Cummerpuunbie durypsl. OCHOBHBIE CBOMCTBA OceBol cummeTpun. [lIpumeps
CHMMCTPHH B OKPV/KAIOIEM MHPE.

OCHOBHBIC NMOCTPOCHHA € NOMOIBLIO HHPKYIA W mHeAKn. Tpeyroasunk, Boicora,
Meanana, OMCCEKTPHCA, HX CBOCTBA.

PasroOeipenHbiil H paBHOCTOPOHHNII TPeyroabHHKH. HepaBeHCeTBO TpeyroabHHKA.

Cpoiictea » npu3naku pasaodeapennoro tpeyronsuuka. Ilpuinaku pasencrsa
TPEYT OJILHHKOB,

CpoiicTBa ¥ NpU3HAKKM napauieabHbIX NpaMbiX. CymMMa yriaoB TpeyrojibHHKA.
BHEMHE yriibl TPEyroibHHKa.

[Tpamoyroabubiii  TpeyrosbHHK.  CBOMCTBO  MEAHaHBI  MPAMOYTOJILHOTO
TPEYTO/IbHHKA, MPOoBEAEHHONH K runotedy3e. [IpH3Hakn paBeHCTBA NPAMOYTOIBHBIX
TPEYroibHHKOB. [IpAMOYTOabHbBIH TPEYrobHIK ¢ yriom B 307,

HepaBeHCTBA B rEOMETPHH: HEPABEHCTBO TPEVIOJLHHKA, HEPABEHCTBO O JUIHHE
NOMaHO#, Teopema o Gonbiuem yrie # Gobiueil cropore Tpeyrosibanka. [lepnennkynap
M HAKJIOHHAA.

["eomeTpHueckoe MecTo ToueK. buccekTprca yraa i cepenHHbI NEPNeHIMKYIsp
K OTPE3KY KaK NreOMETPHYECKHE MECTA TOYEK.

OKpYKHOCTb H KPYr, XOpAa W AHaMmeTp, HX cBoficTea. B3anmHOe pacnonoxkeHne
OKPY)KHOCTH # npamoil. KacaresbHas W CEeKyIAs K OKPYKHOCTH. OKpYKHOCTS,
BMCAHHAA B yroj. BnucanHas W onHcanHas OKPYKHOCTH TPEYrOIbHHKA.

8 KVIACC

Yervipéxyronbuukn. Tlapannenorpamm. e€ro npusHaku W cpoiicrsa. Yactubie
C/IVHAN NAPANICAOr PAMMOB (NPAMOVIONBHUK, POMO, KBAPAT), MX MPHIHAKK M CBOHCTBA.
Tpaneuusa, pasnobokas Tpaneuns, e€ ceoiicrsa H npuidaku. [IpamoyroasHas Tpanenms.

Merton yasoenna meanansl. Lientpansaas cummerpus. Teopema (baneca u Teopema
O NPONOPUHOHATLHEIX OTPE3KaX.

Cpeanne auauH TpeyroibHHKa n Tpaneunn. LlenTp mace TpeyronsHuka.

[MonobGue TpeyronbHukoB, KOdpduuuent noaobua. [Ipuznakm noaoGus
TpeyroibHUKOB, [TpuMenenne noaodus npu pelieHun NpakTHYSCKHX 3a1ay.

CeoiictBa nuowanei reoMerpuudeckux (uryp. Dopmyaw s IOMAAH
TPEyrojibHHKa, napauienorpaMMa, pomba w  Tpaneunn. OTHOWEHHE naowWAACH
noA00HBIX PHIYP.

Boraucnenne nuomaneit TpeyroibHMKOB M MHOMOVIOJbHHKOB HA KJISTHATOMH
Oymare.
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Teopema Iudaropa.  Tlpumencenne  rTeopems  [ndaropa npu  peeHnn
MPaKTHYECKHUX 3a/1au.

CHHYC, KOCHHYC, TAHI€HC OCTPOr0 VyIja npAMOYIOILHOIO TPEVIOJbHHKA,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKACCTBO, TpHroHOMETpHUECKHE (YHKUHH VITIOB
B 307, 457 n 607,

Brnincanubie W UEHTPANbHBLIE YIUIbI, YIOA MEKAY KacaresJbHOH W Xopaoi. Yriabi
MEJKIIY XOPJaMH M CEKVIHMH. BnucanHbie H ONHCAHHBIE YETHIPEXYTONLHUKH. B3anmuoe
pacnonokenue asyx okpyxuoctei. Kacanme okpyxknocreit. Obume kacarenbHbie K
JBYM OKPYIKHOCTAM.

9 KJIACC

Cunyc, kocunye, tanredc yrios ot 0 go 180 OcHOBHOE TPHIOHOMETPHUYECKOE
TOMACCTRO. (POPMYJIBI MPHBEACHHA.

Petienne tpeyrosbHuKos, TeopeMa KOCHHYCOB M Teopema CHHycoB, Pewenne
NPAKTHYECKHX 32134 C HCIOIB30BAHHEM TEOPEMbI KOCHHYCOB H TEOPEMbI CHHYCOB.

[peobpazopanne noaodus. [1oao0He cCOOTBETCTBEHHBIX AEMEHTOB,

Teopema 0 NPOM3BEACHHH OTPE3KOB XOPA, TEOPEMbI O MPOM3BEACHHH OTPE3KOB
CEKYIIHX, TEOPEMa O KBaJpare Kacare/IbHOil.

Bexrop, anuna (MOAV/Ib) BEKTOPA, COHANMPARICHHLIC BEKTOPBI, MPOTHBONOIOKHO
HANPABICHHBIC BEKTOPBI, KO/UTHHEAPHOCTL BEKTOPOB, PABEHCTBO BEKTOPOB, Onepaiyn
Hal BeKTOpaMu.  PamiokeHne BEKTOpa 10 JIBYM  HCKO/UIMHCAPHBLIM  BEKTOPAM.
Koopaunarel  Bexktopa.  CranspHoe  NPOM3IBEACHHE  BCKTOPOB,  MPHMCHCHHE
JUIA HAXOMKACHUSA JUIHH U VITIOB,

JleKaproBel  KOOP/MHATEL HA IUIOCKOCTH, YPABHCHHA NPAMOR M OKPYKHOCTH
B KOOPAMHATAX, NEpeceUeHne OKpy:KHocTell u npameiX. MeToa koopamHAT M €ro
NPHMEHEHHE,

[IpaBiibHBIE MHOrOYTONBHHKH, [UITHHA OKPYKHOCTH. | pasiyCHas H paauanHas Mepa
Vria, BBIMHCIACHHE JUTHH YT okpyxHocTei. [lnomane kpyra, cexropa, cermeHTa

JBHIKEHHA TUIOCKOCTH M BHYTPEHHHE CHMMETpHH (mryp (31emMeHTapHbie
npeacrasaenns). [apannensusiit nepenoc. [losopor.

NPEAMETHBIE PE3YJ/ILTATHI

[peameTHbie pe3yibTarsl OCBOSHHA nNporpaMmbl y4eOHOrO Kypca K KOHLLY
o0yueHua B 7 Kaacce:

Pacno3HaBarh M3YYEHHBLIE MEOMETPHYECKHE (PHIVpel, ONpeae/aTs HX B3aHMHOE
pacnonokenue, H300pakKaTh TEOMETPHYECKHE (HIYPLL,  BBIMOIHATL  HEPTEKH
no yeiaoeuio 3azayn. Himepats auueiiHbie W yrioBbie BenuuHbl, Pemars 3anaun
HA BEIYHCICHHE JUTHH OTPE3KOB H BEJMYHH YTIIOB.

Henars rpyOyi0 OUEHKY JAHHEHHBIX H YITIOBBIX BETHYHH MPEAMETOB B peaibHOi
AKHZHM,  PasMEPOB  NpHPOAHLIX  00bEeKTOB. Pamimuyars pasmepst 3THX  OOLEKTOB
N0 NOPAJKY BEAHYHHBI,
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CTpoHTh YEPTEKN K I'COMCTPHYCCKHM 3a1a4am.

[Moab3oBaTLes NPU3HAKAMH PABEHCTBA TPEYTOILHUKOB, HCNOIB30BATL MPH3HAKA W
cBOHCTRA paBHODEAPECHHBIX TPEYT OILHHKOB NPH PEILCHHH 3a1a4.

[TpOBOAMTL  JIOMMYECKHE  PaCCyKACHMA €  HMCHONBL3OBAHMEM  COMETPHYCCKHX
TEOpeM.

[loab3oBarbcs  NpU3HAKAMH  PABEHCTBA  NPAMOVIOJIBHBIX  TPEVIOJILHHKOB,
CBOHCTBOM MEIHaHbl, MPOBEASHHON K MMNOTEHY3E NPAMOYVIOALHOIO TPEYroJibHHKA,
B PEUICHHH MrEOMETPHYSCKHX 3a1a4.

Onpeaeasts NApAUICILHOCTE NPAMBIX € MOMOLIBIY YIJIOB, KOTOpLiE o0pasyer
¢ HuMM cexywas. Onpeaensars NapauieabHOCTE NPAMBIX € NOMOWBLI PABCHCTBA
pPaccTosHMHA OT TOUEK OAHOH NPAMOH 10 TOUEK JAPYroi npsMoii.

Pewars 3asaun Ha kaeTyaroi Oymare.

[TpOBOAHTL BBHIYHCIACHHUA M HAXOAHTL HHCIOBBIE W OVKBEHHBIC 3HAYCHHA YIJIOB
B ICOMETPHYECKHX 3ajadax ¢ MCNoAb30BAHHEM CYMMBI YIJIOB TPEYrO/IbHHKOB M
MHOTOYTOIBHAKOB,  CBOMCTB  VIJIOB, OOpasOBAHHLIX NPH  MCPECCHCHMM  JIBYX
Napauie/IbHBIX NMPAMBIX CeKyIIeH. Peluars npakTHYECKHE 3a1a4H HA HAXOXKACHHE YT7I0B,

Bragers MNOHATHEM TICOMETPHYECKOIO MECTa TOYEK. YMETh OnpeaeisTh
OMCCEKTPHCY YIJ1a M CEPC/IMHHBI NEPIEHANKYIAP K OTPE3KY KaK NeOMETPHUYECKHE MeCTa
TOYCK.

@OopMyIHPOBaTL  ONPEACACHHUS OKPY/KHOCTH M KpPVra, XOopiabl M Jnamerpa
OKPVKHOCTH, NOAL30BATLCA WX CBOMCTBAMM. YMETh NPHMEHATL ITH  CBOWCTBA
NPH peLICHNH 3a/1a4.

Baasers noHsaTHeM OnucanHoi OKOIO TPEYrOAbHHKR OKPYKHOCTH, YMETH HAXONTH
¢€ uentp. Tloaw3zoarses (pakTamm O TOM, 49TO OMCCEKTPHCHI YIJIOB TPEYIOIbHHUKA
NEPECEKalOTCA B OIHOA TOYKE, M O TOM, YTO CEPEANHHBIE NMEPNEHANKYIAPLI K CTOPOHAM
TPEYIOJIbHHKA NEPECEKAOTCA B OHOM TOUKE.

Bnagzers NOHATHEM KacarenbHONl K OKPYKHOCTH, TNOJAb30BATHCA TEOPEMOFi
O NEPNEHANKYIAPHOCTH KacaTebHONH H paanyea, NPoBEAEHHOIO K TOUKE KaCaHHA.

[Toas30Barses NPOCTERIIMMH NCOMETPHYCCKUMH HEPABCHCTBAMM, NOHUMATEL MX
NPAKTHYECKUH CMBICH.

[TpOBOMTE OCHOBHBLIC T'COMCTPHYECKHE NOCTPOCHHUA € MOMOUIBIO LMPKYIS M
JMHEHKH.

[TpeAMETHBIC PE3V/ILTATHL OCBOCHMS NPOrpaMmel  y4eOHOro Kypca K KOHUY
oOyuenns B 8 Kaacce:

Pacno3sasarsh OCHOBHBLIC BH/IbI YCTHIPEXYIOILHHKOB, MX WIEMCHTHI, NOABL30OBATLCA
HX CBOHCTBAMM NPH PEILICHHH NEOMETPHUCCKUX 3a/1aY,

[MpumensTL CBOMCTBA TOUKM NEPCCCHCHHA MEAHAH TPEYIrOIbHUKA (LCHTpa Macc)
B PELICHWH 3a1a4.

Braners noHaTHEM cpeAHell JWHHM TPEYroJbHHKA W TPaneuun, NPHMEHATL MX
CBOHCTBA NMPH PeUICHUN reomeTpuyeckux 3anay. lloswiopareca Teopemoit daneca
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M TCOPEMOH O MPONOPUMOHANLHLIX OTPE3KAX, NPUMCHATL WX JUIA  PCUICHHA
NPaKTHYECKUX 3a/1a4.

[IpuMeHATE NPH3HAKH NOAOOHA TPEVIONLHUKOB B PEIICHHH IEOMETPHYECKHX
3ana.

[MoapzoBarbes  Teopemoi  Iludaropa s pelieHHAs  reOMETPHYECKHMX M
npakTHYeckuX 3aaa4. CTPOHTb MaTeMarHvYecKyi) MOJCib B MPAKTHYECKHX 3a1avax,
CAMOCTOATE/ILHO JIE1aTh YEPTEK H HAXOANTH COOTBETCTBYIOIIHE JUTHHBL.

Brnaners NOHATHAMH CHHYCA, KOCHHYCA H TAHIE€HCA OCTPOro yria npaMoyroiikHoOro
TpeyronbHuka. [oab30BaTHCH STHMH NOHATHAMKA VIS PELICHAA NPAKTHYECKHX 3a1a4,

Boiuneasars  (pasamynbiMp cnocodammn) naomans TPeyroabHUKa Mo IUIomaam
MHOTOVIOABHBIX (PHIYP (NOAB3YVACL, rAe HEOOXOANMO, KaibkyasTopoMm). [lpumensars
NOAYYCHHBIC YMCHHA B MPAKTHYCCKHX 3a]1a4ax.

Bnaners nOHATHAMH BIHCAHHOIO W LEHTPATLHOrO Vria, HCMONbL30BaTh TEOPEMBI
0 BIHCAHHBIX VITIAX, YIJIAX MY XOPAaMH (CEKYLIHMH ) H YIIIe MEKILY KacaTe/IbHOH 1
XOP/0il PN PELICHHN FEOMETPHUCCKNX 3a/1aY4.

Brasers NOHATHEM ONMMCAHHOIO YETHIPEXYTOALHMKA, NPUMEHATH CBOICTBA
ONHCAHHOTO YeTHLIPEXYTONIBHHKA MPH PELLICHHH 3a1a4.

[TpHMEHATH NOAYUCHHBIC 3HAHUA HA NPAKTHKE — CTPOUTH MATEMATHUCCKHE MOJIEAN
IS 3a7aY  PeabHONW  JKM3HH M NPOBOAHTL  COOTBETCTBYIOUIHE  BbIMHCICHMSA
C  NPHMEHEHHMEM NOAOOHA M TPUTOHOMETPHM  (NOABL3YACH, IJ1I¢  HEODXOAHMO,
KTBKYJIATOPOM ).

[Ipeamertbie  pesyabTarsl OCBOCHHA NPOrpaMMmbl  VHEOHOIO Kypea K KOHLY
o0yuenns B 9 kaacce:

3Harh TPHIOHOMCTPHUCCKHE (PYHKUMN OCTPBIX VIJIOB, HAXOAMTH € HX NOMOIILIO
PATHYHBIE AEMEHTHI MPAMOYIOILHOIO TPEYIONBHHKA («PEIICHHE NPAMOYVIOABHBIX
TPEYrOIbHUKOB» ).  Haxoants (¢ NOMOMIBIO  KaAbKYASATOPA) JUIMHBL M VIUIBI
1A HEeTabIMHHBIX 3HAYCHHUIL.

[Moab3oBarbes  (opmynaMy NPHBEACHHA M OCHOBHBIM TPHIOHOMETPHUECKHM
TOKACCTBOM  [UIA  HAXOAUICHWA  COOTHOWICHWMH  MEKAY  TPHIOHOMETPHYECKUMH
BEJIHYHHAMH.

Henons3osars TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAXOAKACHMA PATIHYHBLIX
AMEMEHTOB TPEVIOAbHHKA («PELICHHE TPEVIOIALHHKOBY ), MPUMEHATL UX NMPH PeLICHHH
IeOMETPHYUECKHX 3a/1aM,

Bragers noHsTusMu npeodpasosaHns NOA0OHA, COOTBETCTBEHHLIX IEMEHTOR
n000uLIX Guryp. [Mons3osarses CBOHCTBAMH NOA0OHA NPOM3BOJILHLIN (PHI'VDP, YMETH
BLIMHCAS T JUTHHBE M HAXOAMTE VIJIL Y N0A00HBIX (uryp. Tpumensts coiicrsa nojaodng
B NPaKTHYCCKHMX  3aaayax. YMCThb NPUBOAMTL  NPHUMEPH  NOAOOHBIX  (puryp
B OKPYKAIOLLEM MHPE.

[Tonb30BaThCA TEOPEMAMH O MPOM3BEICHHH OTPE3KOB XOPA, O MPOH3BEICHHH
OTPE3KOB CEKYIUIMX, O KBAPATE KacaTe/IbHOMN.
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[MoAL30BATLCR BEKTOPAMH, NOHHUMATHL UX I'COMETPHYCCKHIT 1 (PHUIMYCCKNIT CMBICH,
NPUMEHATL HX B PEIICHHH TeOMETPHYECKHN W (du3nyeckux 3anaq. [lpumensarts
CKAIAPHOE MPOH3IBEACHHE BEKTOPOB JUIA HAXOKCHHA JUTHH H YTJIOB,

[Moab30BATLCH METOOM KOOPAMHAT HA TUIOCKOCTH, NMPUMCHATL €10 B PCUICHHN
reOMETPHYCCKHX H MPAKTHYECKHX 3a1ay.

Bnaners NOHATHAMH NPABHILHOIO MHOTOYTOJIBHHKA, /UTHHBI OKPYKHOCTH, UIHHBI
AVTH OKPYKHOCTH M PAAHAHHON MEpbl VIAa, YMETh BRIYHCIATL MIOMAAL Kpyra H ero
yacteit. [IpUMEeHATs NOJIYHEHHBIE YMEHHA B NPAKTHYECKHX 3a1a4ax.

Haxoan s OCH (IR LEHTPbE) CHMMETPHI (HIYP, NPHMEHATD JIBHKEHIA NIOCKOCTH
B MPOCTCHIIMX CAYYAAX.

[IpUMEHATE NONVICHHBIE JHAHUS HA NPAKTHKE — CTPOHTH MATEMATHYECKHE MO
JUIA 34484 PeasibHOM  JKM3HM M NPOBOAMTL  COOTBCTCTBYIOUMIMC  BHIMHCIACHUA
C MPHMEHEHHEM MOACOHA W TPUrOHOMETPHYECKHX (YHKUMA (NOAb3yACh, rae
HEOOXOAHMO, KATLKYIATOPOM ),
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TEMATHYECKOE ILVTAHHPOBAHHE

7 KJIACC
Hanmenopaune pasaena IKonuqec'mo Ocnosroe OcHOBHBIE BHABI ACATEILHOCTH 00yHAIOUINXCA
(TeMmbl) Kypca 4acoe coaepKaHmne
[Tpocreiimme 14 [Mpocreimme DopmMyANPOBATH OCHOBHLIC NOHATHA W ONPEACICHHS.
rEOMETPHYUCCKHE (PHIVPBI K reOMETPHUYECKHE Pacnosnasars H3YYECHHBIC rEOMETPHYCCKHE Hryphl,
ix ceoiicrea. M3mepenne O0OBEKTHI. ONpPeaesATh HX BIAHMHOE PACTIOIOKEHHE, BINOIHATE
ICOMCTPHUCCKHX BEJIHYHH MHOrOyroIbHMK, HEPTEK MO VCAOBHIO 3a1a4H.
aoManas, IpoBoauTs NPOCTEHIME NOCTPOCHHSA € MOMOUIBLIO LHPKYS
CmexHBIE H M JTHHEIKH.
BEPTHKANILHBIC YIJIbL. HamepsiTe MMHCHHBIE B YTTIOBBIE BETHYHHB TEOMETPHYECKHX
Pabora H NPAKTHYCCKUX OOBEKTOB.
¢ NpOCTEH MK Ounpeaeasite «Ha 171a3» pazMepbl peajibHbIX 00BEKTOB,
HEPTEHKAMH. NPOBOAHTH IPYOVIO OLECHKY HX Pa3MEpoB,
Mamepenne nnneiinbix | Pemars 3a1a4n Ha BHIMHCICHHE JUIHH OTPE3KOB W BEJIHYHH
H YIIOBBIX BEJIHYHH, VIII0B.
BHIYHC/ICHAE 0TPe3koB | Pemars 3a1a4H Ha B3AHMHOE PACTIONIOAKEHHE
H YIJI0B reOMETPHYSCKHX (PHTYP.
HpoBoanTh KIACCH(PHKAUMIO YITIOB, BHIMHCASTH
JIMHEHHBIE W VIVIOBHIE BEJIMYHHBL, NPOBOANTE
HEOOXOAHMBIE I0KA3ATE/ILHBIE PACCYKIACHHA.
3NAKOMHTBCS ¢ HCTOPHET PAIBUTHA TCOMCTPHH
TpeyroibHHKH 22 [TouaTHE O paBHBIX Pacno3naBars napbi PaBHbIX TPEYTOIBHHKOB HA NOTOBBIX

TPEYrOILHUKAX ¥

YepTeRax (¢ VKa3aHueM rMpu3Haxkos).
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NEPBHYHBIC
NPEACTABICHNA

0 paBubiX Qurypax.
Tpwm npn3naka
paBeHCTBa
TPEYrONbHUKOB.
Ilpu3naku pasencrea
NPAMOVIOJILHBIX
TPEYTOALHHUKOR.
CBolCTBO MEAHAHBI
MPAMOYTOIBLHONO
TPEYTO/IbHHKA,
NPOBEACHHOM

K THNOTCHY3E.
PaBroGe/ipeHHbie |
PABHOCTOPOHHHE
TPEYrOIbHHKH.
[Ipu3naku 1 ceoiicTea
paBHOOEAPEHHOIO
TPEYrO/IbHUKA.
Hepasencraa

B FCOMETPHH,
[TpamoyrosabHbii
TPEYIONBHHK C YTJIOM
B 30°

BuIBOANTE CACACTBHA (PABCHCTB COOTBETCTBYIONIMX
AICMECHTOB) U3 PABCHCTB TPCYTOJIBHHKOB.
DopmMyIHPOBATHL ONPEICICHHA: OCTPOYIOALHOIO,
TYTOYTOIBHOrO, MPAMOYTOIIBHONO, PABHOOEIPEHHOT O,
PABHOCTOPOHHETO TPEYIOJIbHHKOB, OHCCEKTPHCHI, BHICOTHI,
MEMAHBI TPEYTONBHUKA, CEPEANHHOIO NEPNeHANKYIspa
OTPE3Ka; NEPHUMETPa TPEYTrOIbHUKA.,

DopMyAHPOBATE CBOACTBA M NPU3HAKK PABHOOCIPEHHOIO
TPEVIOJIbHHKA.

CrponTsb YEPTEAH, PEIATH 321241 C NOMOLILIO
HAXOMACHHA PABHBIX TPEYIOALHHKOB.

IpuMensTs NPU3HAKH PABEHCTBA NPAMOYTOILHLIX
TPEYTOJILHHKOB B 3a/1a4ax.

Henoas3oBars Un(PoBLIC PECYPChl 18 HCC1E10BAHNS
CBOHCTB M3y4aeMbIX (PUryp.

ZHAKOMHTLCH ¢ HCTOPHETT PAZBUTHS [COMETPHH
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Depepansuan pabouan nporpamsa | Maresaruxa. 5-9 xnaccw (Dasosutll yposeny)

[Tapauienbubie npavbie, 14 [Napaanensunie DopmMyAHPOBATH NOHATHE NAPAICILHBIX NPAMBIX,
CYMMA VIJIOB TPEYIOJILHHKA MPAMBIC, HX CBOMCTRA. | HAXOAMTH NPAKTHUCCKHE NPHMEPDI,
Hakpecr aexanwme, M3yuars ceoiicTsa yriios, 00pasoBaHHbIX MPH NEPECCHCHHN
COOTBETCTBEHHBIE H napauie/IbHBIX NpAMbIX cekyuieii. [lpooanTs
OJIHOCTOPOHHHE YITIBI, | AOKA3ATENBLCTBA NAPANICALHOCTH ABYX MPAMBIX C MTOMOLILIO
obpazoBannbie V0B, 00PasoBAHHBIX MPH MEPECEHCHHM ITHX NMPAMBIX
MPH NEPeCceHeHNH TpeThEH NpAMOi.
NnapaLIeabHBIX BuiMHCasith CYMMY VIVIOB TPEYTIOJILHNUKA M MHOIOYIOJILHHKA.
MPAMBIX CEKVYILEH ). Haxoanrs 4HCI0BbIC H OVKBEHHBIC 3HAYCHNA VITIOB
[lpu3nak B FEOMETPHYECKHX 3a/1a4aX ¢ HCNOIL30BAHHEM TEOPEM
NApALICALHOCTH O CYMME VIJIOB TPEYTOJLHUKA M MHOTOYTOJIbHUKA.
NPAMBIX Hepes3 3HAKOMHTHCH ¢ HCTOPHEI PAsBUTHSA FEOMETPUH
PABCHCTBO PACCTORHMIH
OT TOYCK OJIHOH
MPAMON 10 BTOPOi
MPAMOIA,
Cymwma yraos
TPEYTOIbHHKA,
Bueumune yrin
TPEYrObHHKA
[(OKPYKHOCTE W KPYyT. 14 OKpYAHOCTE, Xopaa u | DopMyJHpPOBATL ONPEALTEHNs OKPYKHOCTH, XOP/Ibl,
Il‘ COMETPHHUECKHE JAHAMETP UX CBOHCTBA. | AMAMETPA K KacartenbHON K okpyxHocTH. M3yuars nx
NOCTPOCHHS Kacareabunas CBOHCTBA, NPHIHAKN, CTPOHTH YCPTCHKM,
K OKPY/KHOCTH. HecaenoBars, B TOM 4HCIE HCNOITL3YS unposbie
OKpY/KHOCTB, pecypebl: OKPYAKHOCTD, BIHCAHHVIO B VIOJI, UEHTP
BIMCAHHAS B VIO OKPYKHOCTH, BIHCAHHOR B YIOJI, PABEHCTBO OTPL3KOB

76
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[ouarue o 'MT,
NpUMEHEHHE

B 3a/1a4ax.
buccekrpuca u
CCPE/MHHBII
MEepneHAnKyasap
KaK FeOMETPHYCCKNE
MeCTa TOUEK,
OKpPYAHOCTD,
ONHUCAHHAR OKO/O
TPeYroAbHHKA.
OKpYKHOCTE,
BIHUCAHHAS

B TPEYIOJILHUK.
[Mpocreitme
3anaqm

Ha NMOCTPOEHHE

Kacare/ibHbIX.
Henoaszosars meroa ['MT s 1okazatensCerea TeOpesM

0 nepecedeHn OHCCEKTPHC YITIOB TPEYTOJIbHHKA U
CEPEAMHHBIX MEPNEHANKVISPOB K CTOPOHAM TPEYTOJIbHHUKA
¢ nomomsio 'MT.,

OsaajneBars NOHSTHAME BIHCAHHON M OnHCaHHOI
OKPYKHOCTEH TPEYIOIbHUKA, HAXOAMT B UCHTPLE ITHX
OKPYIKHOCTEH.

Pemars OCHOBHBIC 321241 HA NOCTPOCHHE: Y1, PABHOIO
AAHHOMY. CEPEHHHONO NEPHEHAHKYAAPA JAHHOTO OTPE3Ka.
NPAMO#H, MPOXOAALIEH Yepe3 JaHHYIO TOUKY H
NEPNEeHINKYIAPHOH JaHHO npaMoii; OHCCEKTPHCH AaHHOMO
VEAQ, TPEYIOALHUKOB

N0 PaATHYHBIM IEMEHTAM.

FHAKOMHTBCH ¢ HCTOPHETT PAIBHTHA TCOMCTPUH

Iosropenne, obodueHne 4 [TosTOpeHHe 1 Pemars 3a1a4n Ha NOBTOPCHHUE, WLTIOCTPHPYIOUIHE CBAZH
SHAHN 0000MIEHNE OCHOBHBIX | MEHILY PANIHYHBIMH YACTAMM KVpCa
MOHATHI H MCTO/I0B
Kypca 7 Knacca
(OBIIEE KOJIHYHECTBO 68
COB I'1O [TPOI'PAMME
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h)

8 KJIACC
Hanmenopanue paszaena | Konmuecrso Ocnoenoe OCHOBHBIC BHABI ACATEABHOCTH 00YHAIOIMXCS
(TembI) Kypca 4acos coJiepKanue

HeThIpEXyroabHHKN 12 [Napaanenorpamm, ero | H3o0paxars 1 HAXOAHTH HA YEpTEKaAX
MPH3HAKA W CBONHCTBA. | HETHIPEXYIOIBHHKH PA3HBIX BHAOB M HX 3IEMEHTHI.
Yacrueie cayvan DopmMyJIHPOBATE ONPEICIEHNSI: NAPALICIOrpaMMa,
NnapauIe/orPaMMoB MPAMOYToabHKMKA, pomOa, KBaIpara, Tpaneunn, pasHodOKoi
(NPAMOYTO/ILHNK, TPANCHMm, NPAMOYTOILHON TPANCUMH.
pom0O, KBaapar), ux JoRa3bIBATL H HCNOVIL30BATHL NPH PEINEHAN 3a1a4
MPH3HAKH ¥ CBONCTBA. | MPH3HAKH K CBOICTBA: napajenorpaMma,
Tpaneuns. NPAMOYTONBLHIKA, poMOa, KBAApaTa, Tpaneiuu, pasHobOKOH
PapnoGokas n TPaneuuu, NPAMOYTOILHOMN TpaneunH.
MPAMOYroibHAas [IpumenaTs MeT0a YABOSHHA MEAHAHBI TPEYTO/IbHHKA.
TpaneuuH. Henoab3oBars LH(QPOBLIE PECYPCH UIN HCCACAOBAHNWA
Mertoa yasoeHus CBOHCTB M3vuaembix puryp.
ME/IHAHbL. 3HAKOMHTBLCS ¢ HCTOPHET PAZBHTHA FEOMETPHU
Llenrpaibnan
CHMMETPHA

Teopema daneca n Teopema 15 Teopema daneca u ITpoBOANTL NOCTPOEHHS C MOMOLLLIO IHPKYJIA W JIMHCHKH

O NPONOPLUHOHAILHBIX
OTPe3Kax, noaodHbIe
TPEVIOJbHHKH

Teopema
0 NPONOPHHOHAILHBIX
OTpesKax.

Cpenuss JmHud
TPEYTOIbHHKA.

¢ HCNoAb30BaHKue Teopemsbl dasieca H TeopeMbl

O NPONOPHHOHAIBHBIX OTPEIKAX, CTPONTH HCTBEPTHINA
MPONOPUHOHAILHBIA OTPE30K.

[IpoBonuTh 10KA3ATEALCTBO TOrO, 4TO ME/AHAHLI
TPEYIOALHUKA NEPECEKAIOTCA B OIHOM TOYKE, H HAXOAHTH
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ih)

Tpaneuns, eé cpeauss
JMHUA.
[IponopunonaibHbIE
OTPE3KH.

LienTp mace

B TPEYTOIbHUKE.
[Mopobuue
TPeYroabHHKH. Tpu
MpH3HaKa noAooHs
TPEYTO/IbHHKOR,
[Tpumenenne
noaoous

MPH PELICHNH
MPAKTHYECKHX 3a/1a4

CBSI3b C LICHTPOM MACC, HAXOAHTH OTHOUICHHE, B KOTOPOM
MEIHAHBI JICAATCA TOUKOH MX MEPeceyeHus.

Haxoanrb no100HBIE TPEYTONLHUKA HA FOTOBBIX YEPTEKAX
C YKA3aHHEM COOTBETCTBYIOIMX NPH3HAKOB 10400HS.
Pemars 3aaaun Ha noA0OHBIC TPEYTOALHUKH € NOMOULLIO
CAMOCTOATEJILHOIO MOCTPOCHHA YEPTEIKEH N HAXOKACHHA
NOAOOHBIX TPEYIOJILHHKOR.

ITpoBoauThL 10KA3aTEABLCTBA C HCNOIL30BAHHEM
MPH3HAKOB MOJ100HS.

JloKaisiBaTh TPH NpH3HaKa noaodua TpeyroibHHKOB.
IIpuMensTh NOAYyYeHHBIE 3HAHHA NTPH PEIICHHH
reOMETPHYECKHX M NPAKTHYUCCKHX 3a/1a4.

3HAKOMHTBLCS ¢ HCTOPHEH PAZBHTHR I'COMCTPHH

nomane. Haxoxaenne
OLIAICH TPEYrOIbHHKOB
M MHOTOYTOILHBIX (PUryp.
I romaam noaodHeIx guryp

14

CroiicTea naowanei
FEOMETPHYECKHX
(puryp.

DopMyIIEI

JUISL TUTOIAAN
TPEYIOIbHHKA,
napauiesorpaMma,
Tpaneum,
Boiuncnenne
NAOMAACH CIIOKHBIX

uryp.

OsaaneBars NePBHYHLIME NpeACTaBACHUsIMH 00 o0uiei
TEOPHH NACIAAN (Mepbl ), popmyanpoBaTh CBOICTRA
IIOIA/M, BRIACHATEL MX HAITSIHLI cMBbICA.

Buisoants GOpM YIB! II0IAAN NapauIe/IorpaMma,
TPEYroAbHAKA, Tpaneuns u3 GopMmyisl MIOMATH
NMPAMOYTOAbHHKA (KBaapaTa).

Buisoants GOpmM sl II01AMH BLINYKIONO
HETHIPEXYIOJILHHKA MEPE3 JHATOHAIH M YIOJl MEKLY HHMMK,
Haxoanrs maomann Guryp, u300pakeHHbiX Ha KIeT4arToi
Oymare, nenoyib30BaTh pazdueHue GUIypbl Ha H4acTH U
JIOCTpanBanue.
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[nomann guryp

HA KJeTuaroi Oymare,
Inoumamm noaodHpIX
uryp.

3anaum

C NMPaKTHYECKNM
COACPKAHHEM,
Peurenne 3anay

¢ NOMOUILK METO/1A
BCNOMOTaTeAbHOMN

Pa3bupars npumepsl HCNOILI0BAHNWA BCIIOMOraTe/IbHOM
MUIOLAM JUIA PELICHHA MEOMETPHYECKHX 3a/1aY.

Haxoants naomanm noaodusix gpuryp.

Buiancasirs mi0manm pasimusbix MHOIOYTOJALHBIX (PHIyp.
Pewars 3a1aun Ha nJomais ¢ npaKTHYecKum
coaepKaHneM

(pyHKuMii ocTporo
Vria npAMOYToJILHOrO
TPEYIO/IbHUKA,
TPHUIOHOMETPHYECKHE
COOTHOIIEHNA

B IPAMOYTOBHOM
TPEYNO/IbHUKE,
OcnosHoe
TPHIOHOMETPHYCCKOC
TOXKAECTBO

MJIOMAAH
(Teopema [ndaropa u 10 Teopema [ludaropa, n | Jlokazeisars Teopemy ludaropa, nenoas3zosars eé
[HAYaNa TPUrOHOMETPHH €€ NpPUMEHEHNE, B MPAKTHYECKHX BLIYHCIACHHAX.

Onpeneneune DopMyANPOBATH ONPEACICHNA TPHIOHOMETPHYSCKHX

TPUIOHOMETPHYECKHX | (PYHKLMIT OCTPOrO VIia, NPOBEPSTH HX KOPPEKTHOCTD.

BoIiBOAHTH TPHIOHOMETPHYECKHE COOTHOLLICHHA

B NPAMOYTOJIBHOM TPEYIOJIbHHKE.

HecaenoBars COOTHOWEHNS MEAULY CTOPOHAME B
MPAMOYTOJIBHBIX TPEYTOALHUKAX ¢ Viamu B 457 u 457 30°
n 60°,

HenoabzoBars (POPMYIILI MPHBEAEHNS H OCHOBHOE
TPHIOHOMETPHYECKOE TOXKAECTBO JUIA HAXOKACHHS
COOTHOWCHHIT MEIK/TY TPHIOHOMETPHYECKHMH (PYHKIMSIMH
PAVIMYHBIX OCTPBHIX VIVIOB,

IIpuMensiTe NOTYHEHHBIC 3HAHHA H YMEHHA NPH PEllICHHH
MPAKTHHECKHX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEH PA3BHTHA FEOMETPHH
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Depepansuan pabouan nporpamsa | Maresaruxa. 5-9 xnaccow (Dazosutll yposenn)

Y1kl B OKPYAKHOCTH. 13 BrnucanHbie n DopMyIHPOBATH OCHOBHBIE ONPEACICHHS, CBA3AHHBIC
anucannue H ONMHCAHHbIE LEHTPAILHBIC VITTBI, C VIIaM¥ B KpYTe (BINHCAHHbIH VIO, HEHTPAIbHBIH yro).
HETBIPEXYTOJILHHKH. VIO MEKAY HaxoanTs BIUCAHHBIE YIUIbL, ONHPAOLIMECH HA OIHY JAYTY,
Kacarenbhsie KacaTe/LHON n BBIMHCISTE VIUIbI C TOMOUIBIO TEOPEMBI O BITHCAHHBIX
[k okpyKHocTH, Kacanme XOpaoii. yriax, TCOPEMbI O BIHCAHHOM HYETHIPEXVIOILHHKE,
OKpYKHOCTEH Yrast Mexay TEOPEMBI O UEHTPAIBLHOM VITIE,
XOpaaMu 1 Hecaeaosars, B TOM HHCIE C NOMOUILIO UHPPOBLIX
CEKYUIHMH. PECYPCOB, BIHCAHHBIE M OMHCAHHBIE YETHIPEXYTONbHUKH,
Brnincanusie u BLIBOAMTL HX CBONCTBA M NPH3HAKH,
OnucaHnbIe Henonb30Bars 3711 CBOHCTBA M NPU3HAKH MTPH PELICHHN

HETHLIPEXVIONBHHKH, 3azna4
HX NIPH3HAKH 1
cBoicTBa,
[Ipumenenne Tux
CBOWCTB

MPH PeLieHHN
FEOMETPHHECKHX
3anau.

Biaumnuoe
PacnoNoKeHne JAByX
OKpYA&HOCTEH, 001me
KacaTelIbHbIE.
Kacanne
OKPYKHOCTEH
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h‘lompeuue, obodmenne 4 [MoeTOpenue Pewars 3a1a4n Ha NOBTOPEHHE, HILUTFOCTPHPYIOLIME CBA3N
SHAHH I OCHOBHBIX TIOHATHIf H | MEKIY pa3iHyHBIMH YaCTAMM Kypca
METO/I0B KypcoB 7 1 8
K1accos, o0o0uenme
IHAHM
OBILEE KOJIMYECTBO 68
YACOB IO ITPOI'PAMME




Depepaisyan pabdOMaN NPOrPaMMa

Muaresatuxa. 5-9 ximacew (Dasosutlt yposen)

9 KJIACC
Haumenosanue pasnena | Koanuecrso Ocnosnoe OCHOBHBIC BHLBI ACHTEILHOCTH 00YHAIOIMXCH
(TeMBbl) Kypca 4acoB conepKanue

[Tpuronomerpus. Teopemsl 16 Onpenenenue DopmMyTHPOBATH ONPEAETCHHS TPUTOHOMETPHYCCKHX

[KOCHHYCOB M CHHYCOB. TPUIOHOMETPHYECKHX | (PYHKUMH TYNLIX M NPAMBIX YTJIOB,

Pelienne Tpeyro/ibHuKoB (yukumii yraoe o1 0° | BeIBOAHTL TEOPEMY KOCHHYCOB i TEOPEMY CHHYCOB
10 180°. bopmyist (C pamycoM ONMUCAHHON OKPYAHOCTH ).
NPHBEACHNA, BeiBoaurs GpopMyab! LISt BEIMHCICHHS IU10MaA¢i
Teopema kKocuHycoB, | € HCHOABLIOBAHHEM TEOPEM TPHroHOMETPHH ((hopmyia
TEOpPEMa CHHYCOB, MIOAIH TPEYrOJIbHHKA YEPE3 ABE CTOPOHBI H VIO MEKIY
Pewenne HUMH, PopmyZa niowany YeThPEXYroIbHIKA Hepes ero
TPEYIOILHHKOB, JMArOHAIH M YTOII MEKAY HUMM ).
npm\-r“qecxoc Pemars TPEYTIOJIbHHKH.
NPUMCHCHUE Pemars MPAKTHYCCKHE 330841, CBOAMALIIHECH
AOKA3AHHBIX TEOPEM K HAXOKACHHIO PAVIHUYHLIX IEMEHTOB TPEYTOJIbHUKA

[ Ipeobpazosanne noaodns. 10 [onstue Ocsansars nonsiTue npeodpazosannd nog00OHs.

Merpuueckne
COOTHOILIEHHS
B OKPYIKHOCTH

0 npeodpazoBaHun
noaoous.
COOTBETCTBCHHBIC
WICMCHTBI NOAOOHBIX
(puryp.

Teopema

0 MPOH3BEACHUN
OTPE3KOB XOpA,
Teopema

HeeneaoBars 0THOWIEHNE AHHEHHBIX INEMEHTOB (DHIYp
npy NpeodpazoBaHHM NOJ00HA.

Haxoaurs npumepst 1000Ms B OKpyAKaKouei
JCHCTBHTEIILHOCTH,

BubIBOAHTHL METPHYECKHE COOTHOLICHUA MEJKIY OTPE3KaAMH
XOPJL, CEKYUIMX W KaCATCLHLIX C UCIOAB30BAHHEM
BIMCAHHBIX YITIOB M NOJOOHBIX TPEYIOJILHHKOB,

Pemiares reoMeTpHYECKHE 3aJ1a41 1 331841 W3 peanbHOM
AHIHK C HCTIONBL3OBAHNEM NOJOOHBIX TPEYTOALHUKOB
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O NPOH3BEACHUH
OTPE3KOB CEKYIUINX,
TeopeMa O ksajapare
KacareJIbHOH,
[Tpumenenne
B PCUICHHN
ICOMCTPHYCCKHX
Janay

BexTophbl 12 Onpenenenne Henonb30BaTh BEKTOPH! KAK HANPARICHHBIE OTPE3KH,
BEKTOPOB, CIIOKEHHE HCCIC0BATE MCOMETPHYUCCKHI (NTEPEMEILICHHE) B
W BBIMHTAHHE (pranuecknii (CHAA) CMBIC/BI BEKTOPOB.
BCKTOPOB, 3nars onpeaeeHust CYMMBE i PAZHOCTH BEKTOPOB,
VMHOXKCHHE BEKTOPa VMHOKCHHA BEKTOPA HA YNCII0, HCCIE10BATH
Ha YHCII0. reoMeTpHUeckiii 1 (GUINYHECKHil CMBICIIBI ITHX Onepaiyii.
Musnuecknii v Petnars reoOMeTpHuecKue 3a1a4u ¢ HCNOJIb30BAHNEM
IeOMETPHYCCKHI BCKTOPOB,
CMBICJI BEKTOPOB. PackaaasiBarh BEKTOP M0 JABYM HEKOJUIHHEAPHBIM
PaiioieHne BeKTopa | BEKTOpaM.
no JABYM HenoabioBars CKaNApHOE NMPONU3BEACHHE BEKTOPOR,
HEKOJUIHHEAPHBIM BBIBOANTH €10 OCHOBHBIE CBOCTBA.
BCKTOPaM, Buiamncasits CyMMYy, pasHOCTL M CKAIAPHOC NPOU3BEICHHE
Koopanuarsl BEKTOPOB B KOOpAHHATAX.
BCKTOPA. TIpuMensTe CKaNgPHOC NPOMIBCACHNE VIS HAXOKACHHS
Cranspuoe JUTHH W VTJI0B
NPOH3BEACHHE
BEKTOPOB, €10




Depepaiasuas padbosan nporpamasa | Maresaruxa. 5-9 xmacow (Dazosutlt yposenn)

NpHMEHEHHE
JUIS HAXOIKIACHHA
JUIMH ¥ YTJIOB,
Pewenue 3anau
C MOMOUIBIO BEKTOPOB.
[lpumenenne BekTopos
AUIA PELICHNA 3a/1a4
TRITINT]

JleKapToBBlI KOOPAHHATHI 9 JlexapTosb OcBanBarh NOBATHE NPAMOYTOILHOI CHCTEMBI

[HA MJIOCKOCTH KOOP/IHHATEI TOMEK KOOPAMHAT, JICKAPTOBLIX KOOPAMHAT TOMKH.
Ha [JI0CKOCTH. BuiBOANTE VPasHCHNE npsaMoit 1 OKpyxRHOCTH, Buiaeasits
Ypaguenue npamoii. NOJIHBI KBAZPAT V1A HAXOXICHUA LICHTPa M paanyca
Ypaenenune OKPY/KHOCTH 10 €€ YpaBHEHHIO.
OKPYKHOCTH, Pemars 3a2a4n Ha HAXOAICHHE TOYEK NEPeceyeHMs
Koopauuarst Touex MPAMBIX W OKPYKHOCTEIl € MOMOIIBIO METOAA KOOP/HHAT.
nepeceucHns Henoas3osars csoiictea yraoeoro koagdumumenra npamoii
OKPYIKHOCTH H MPH PEIICHNH 3a0a4, /UIH ONPEACICHHA PACTIONOKEHHA
npsaMoit. MPAMOI.
MeToa koopannar ITpuMensiTh KOOPAMHATHI TPH PEHICHHH FCOMETPHYCCKNX 1
NP peLieHUN MPAKTHHECKHX 3a1a4, JUIA NOCTPOSHHSA MATEMATHYECKHX
rEOMETPHYECKHX MOJENEH PeasbHBbIX 3a1a4 («METO KOOPAHHATY ).
3anay, npaktHueckux | Tlous30BaTLes U1 NOCTPOCHHA U HCCACI0BAHN
3anay UH(pPOBLIMH PECYpCamMH.

3nakoMHTLCS ¢ HCTOpHEl PA3BHTHA FEOMETPHI
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[ 1pasuibHbIE
MHOTOYIMOJTbHHKN.
JUnHa OKPYKHOCTH |
Inaowans kpyra.
Briunciienue naomanei

[IpasunbHbIC
MHOTOVIO/IbHUKH.
Yucno n. Jlmuwa
OKPYAKHOCTH, JIVTH
OKPVIKHOCTH,
Paanannas mepa
yria.

[nowans kpyra,
CCKTOpA, CerMenTa

DopMyIHPOBATH ONPEIEIEHNE PABHILHBIX
MHOTOYTOJIHHKOB, HAXOAHTH HX YIEMEHTHI,
ITob30BATHLCS NOHATHEM [UIMHBI OKPYKHOCTH, BBEAEHHBIM
€ MOMOILBLIO MPABHILHBIX MHOIOVT O/ILHHKOB, ONpeaeasiTh
HHCIO0 T, JUIMHY JIVIH 0 PAIHAHHYIO MEPY YIia,
IposoauTs nepexon o1 panaHHoi Mepsl yria

K IpasycHoi n Hao0opoT.

Onpeaeaste n01aAb KPyra.

Buisoants opmyant (B rpaayCcHoii n paamanioil mepe)
JUIA JUTHH AT, TJI0IAACH CeKTOPOB H CErMEHTOB.
Boraueasts niomaan GUryp, BRIOYAOIHX IEMEHTHI
OKPYKHOCTH (Kpyra),

HaxoanTs niomanu B 3a1a4ax peanbHO KH3HN

JIBIKEHHA JIOCKOCTH

[MonaTie 0 ABHIKEHHH
NAOCKOCTH.
Mapamensusit
NEePEeHOC, NOBOPOT
[Tpumencenne

NPH PELICHHH 3a1ay

Pazbupars npuMepsl, HIUTKOCTPHPYIOLIHE MOHATHS
JIBHIKCHHA.

DopMyAHPOBATE ONPEACACHNSA NAPALICIBHOIO NEPEHOCA,
MOBOPOTA M OCEROIT CUMMETPHH. BuIBOAWTL HX CBOIICTBA,
HAXOANTH HENOABHAHLIC TOUKM,

HaxoanTs UeHTPb! H OCH CHMMETPHIE NpOCTEHNX (PUryp.
ITpumensiTs napavienbHbIHA NEPEHOC H CHMMETPHIO TTPH
PELICHIH FEOMETPHYCCKUX 3a/1a4 (pa3dupars npuMepst).
Henoab30Bars U8 NOCTPOSHUA # HCCIEA0BAHIHA

UH(PPOBBIC pECypehl

[MTosropenne, obobmenne,
CHCTEMATH3ALIHS 3HAHHI

[Tosropenne
OCHOBHBIX MOHATHH 1

OnepupoBarts NoOHSATHAME: (PHIYPaA, TOUKA, IPAMAs, Vro,
MHOTOVTOJILHHK, PABHOOCAPSHHbIH H PABHOCTOPOHHMI
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METO/I0B KYpcoB 7-9
Kiaccor, obobuieHne
H cHCTeMarn3anus
FHAHNH,
[Tpocreiimme
reOMETPHYSCKHE
(urvpst n nx
cBoiicTea. Mamepenne
reOMETPHUSCKHX
BEJIHYHH,
TpeyroibHUKH.
[apannensusie 1
NEPHCHANKVIAPHBIC
MPAMBIE.
OKPYAHOCTH W KPYT.
["eomerpnyeckue
NOCTPOeHUA. YIbl

B OKPYKHOCTH.
BrincanHeie #
OIUCAHHBIC
OKPYKHOCTH
MHOIMOYTO/IbHHKOB.
[Tpamas
OKPYKHOCT.
HeThIpEXyrobHIKH.
Brucanunie

TPEYTONBHUKH, NPAMOYTOIBHBI TPEYTOABHHK, MEIHaHa,
OMCCEKTPHCA M BLICOTA TPEYIOIbHHKA, NApPALIeN0rpamm,
poMO, NMPAMOYroJIbHHK, KBAJPAT, TPANEeUHs, OKPYKHOCTS,
Kacare/ibHag, PABCHCTBO M NOA00HE puryp,
TPEYIOABHUKOB, NAPALICIBHOCTE M NCPICHANKYAAPHOCT
MPAMBIX, VIO MEAKAY NPAMBIMH, CHMMETPHA OTHOCHTENBHO
TOYKH H IPAMOI. JUIHHA, PACCTOAHHE, BE/IHYHHA VIUIa,
MI0IA1b, EPHMETP.

HenoabzoBars GopmyJibi: nEpUMETPa U I10MAaH
MHOTOYTOILHHKOB, JUTHHBI OKPY/KHOCTH M IVIOLAIN KpyTa,
00BEMa NPAMOYTOJILHOIO Napauieenunena.
Onepuposars NOHATHAMN: [IPAMOYIOJILHAA CHCTEMA
KOOPIMHAT, BEKTOP, HCNOIBL3OBATE 3TH HMOMSTHA /LIS
MPEACTABNCHHS JAHHBIX H PELICHNA 32144, B TOM YHCIIE

H3 APYIHX YYCOHBIX TPEAMETOB.

Pemars 322241 HA NOBTOPEHHE OCHOBHBIX MOHATHIA,
HIUTIOCTPALHIO CBA3CH MEXAY paziHYHBIMH HacTAMH Kypca.
Buidupars Merox juis peieHns sanaun.

Pemars 3a1a491 13 NOBCEAHEBHOMH KHU3HH
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1 ONHCAHHBIE
HETHIPEXYTONbHHKH.
Teopema [udaropa n
Havaa
TPUIOHOMETPHM,
Peuienne obmmx
TPEYIOILHHKOR,
[TpaenibHbIe
MHOIOYTO/ILHUKH,
[Tpeobpazosanus
MJAOCKOCTH.
Jlsnxenns. [loaobue.
Cummerpust.
[nomans.
Boluncacnne
naomanei. [Trowann
noA0OHLIX uryp.
Jlekaprosu
KOOPANHATHI Ha
NAOCKOCTH.

Bexroph

HA MJIOCKOCTH

[(OBILEE KOJIHMECTBO
UACOB T1O IPOI'PAMME
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DEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YHEBHOI'O KYPCA
«BEPOATHOCTDL H CTATHCTHKA» B 7-9 KIVIACCAX

HOACHHTE/IBHASA 3AITHCKA

B coepemeHHOM UH(POBOM MHPE BEPOATHOCTL M CTATHCTHKA npuodperaioT Beé
OOBIIYIO 3HAYHMOCTD, KAK C TOUKH 3PEHHA NPAKTHUCCKUX NPHIOKEHHI, TAK H HX POIH
B o0OpasoBanun, HEOOXOAMMOM KaxaoMy uenoBeky. Bospacraer umcao npodeccuii,
MpH ORJIAJACHHA KOTOpbIMH TpeOvercs xopouwas Oazopas NOAroToBKa B 00NaCTH
BEPOATHOCTH H CTATHCTHKH, TAKAA MOArOTOBKA BAAKHA VIS NPOAOIKEHIA 00pazoBaHns 1
IR YCNEHOH npodecCHOHATBHOI Kapbepsl.

Kazibiii 4e10BEK NOCTOAHHO NPUHHMAET PELLICHHA HA OCHOBE MMEIOUIMXCH Y HEro
AaHHBIX. A s 00OCHOBAHHONO NPHHATHA PCIICHHUA B YCJIOBHAX HEAOCTATKA WM
30bITKa  MHpOpPMaAIIHKH  HEOOXOAMMO B TOM YHCJIC XOpOowo C(HOpPMHPOBAHHOE
BEPOATHOCTHOE H CTATHCTHUYECKOE MBILUICHHE.

MMenso nodToMy OCTpo BeTana HeoOX0AMMOCTh COPMHPOBaTh Y 00YHAKOIIMXCA
(PYHKUHOHANEHYIO TPAMOTHOCTb, BKJIIOHAKOMYID B ceDA B KA4eCTBE HEOTBEMJIEMOI
COCTABIAIOUICH YMEHHE BOCIPHHHMATL W KPHTHYUECKH aHain3npoBarsk wHdopmaumnio,
NPECACTABJICHHYIO B pasimunbix GOPMAX, NOHUMATL BEPOSTHOCTHEIA XapakTep MHOIHX
pealbHbIX TMPOUECCOB H 3aBUCHMOCTEN, MPOM3BOAHTL NPOCTEHLINE BEPOATHOCTHLIE
pacuerel.

3HAKOMCTBO B Y4EOHOM KYpee € OCHOBHLIMK NpuHuMnamu cOopa, anammsa M
NPEACTABICHNA AAHHBIX M3 paimuneix  cpep Ku3um oduwecrsa W rocyaapersa
npuodiaer  oOyualommxes K OOIICCTBEHHBIM — uuTepecam.  Hayuenne  ocHoB
KOMOHHATOPHKH pPa3BHBAET HABLIKM OpraHms3aumn nepebopa u noacyérta wucia
BAPHAHTOB, B TOM YHCIEC B NPUKIAAHLIX 3a1a4ax. JHAKOMCTBO € OCHOBaAMH TEOPHH
rpaos co3pat maremarnucckuii  gyngament uid  GOPMHPOBAHMA  KOMIETEHIMI
B obnactu uudopmatHkn M UMPPOBLIX TexHOAOrHil. [lpH H3yHeHHH CTATHCTHKH M
BEPOATHOCTH O0OralAOICH NPEACTABICHHA 00YYAIOUMXCA O COBPEMCHHON KapTuHe
MHPA H METOMAX €ro uecaeaoBanns, GOpMUPYETCH NOHUMAHNE POJIH CTATHCTHKM Kak
MCTOYMHHKA COUMAILHO 3HAYMMON  HHQOpMAMH W 3aKJIAALIBAOTCA  OCHOBBI
BCPOSTHOCTHOIO MBILUICHHS,

B COOTBETCTBHM € JAHHBIMH UEAAMH B CTPYKTYPE NporpaMmsl y4eOHOro Kypea
«BepoaTHOCTL M CTATHCTHKA» OCHOBHONO 00LIEro 00pa30BaHiA BbIACICHbI CICAYIOLIHE
COMCPIRATENLHO-METOAMYECCKHE aunni: «[IpeacTaBaeHne AaHHbIX W OnHCaTeIbHAS
crarucTkay, «BepoaTHOCTbY, «DneMeHTbl KOMOHHATOPHKHY», «BBeaeHne B TEOPHIO
rpagosy.

Conepxanne anaun «IIpeaCTaBICHHE AAHHBIX W ONHCATCILHAS CTATHCTHRA)
CVAMT OCHOBON Uia (POPMHPOBaHHA HAaBLIKOB paboThi ¢ HHMOpMaume: oT YTeHHs H
HHTEpNpeTauuy  HupopMalMy, NpeACTaRACHHON B TabaMuax, Ha auarpammax M
rpadukax, a0 cOopa, nNPCACTARNCHMS W AHAIN3A  JIAHHLIX € MCNOAL30BAHHCM
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CTATHCTUYCCKNX XAPAKTCPUCTHK CPCAHMX M paccensanns. Padoras ¢ Janubivm,
OOY4HAIOUIHECH Y4aTCd  CYMTHIBATHL W HHTEPNPETHPOBATL JIAHHBIC, BBLIABHIATD,
apryMEHTHPOBATE M KPHTHKOBATE NPOCTEHINE THNOTE3bI, PA3MBILUIATE HAA (PaKTOpaMu,
BBIZBIBAIOIIMMH  M3MCHYHBOCTB, M OLUCHMBATL HMX BIMSHMC HA PACCMaTPHBACMbIC
BEJTHYHMHBI M ITPOLIECCHI,

HHTYHTHBHOE NpPEACTARACHHE O CAYYaiHON H3IMEHYMBOCTH, HCCACAOBAHME
JAKOHOMEPHOCTEH M TCHACHUMH CTAHOBHUTCA MOTHBHPYIOWIEH OCHOBOMH JUIA M3YHCHHA
TECOPHH BEPOATHOCTEI. BOIbIIOE 3HAUEHHE HMEIOT NPAKTHYECKHE 3a1aHHA, B YaCTHOCTH
ONBITHL C KAACCHYECKHMH BEPOATHOCTHBIMH MOJICIIAMM.

[MOHATHE BEPOSTHOCTH BBOAMTCA KAK MEpa Npasaonoaodus cavyainoro codbimus.
[Tpi mayuennn yuedHOro kypea o0yuarounecs 3HaKOMATCA ¢ NPOCTEMMHI METOAAMH
BLIYMC/ICHHA  BCPOATHOCTEH B CAYYAHHBIX OKCHCPHMCHTAX €  PaBHOBOZMOIKHBLIMM
WIEMEHTAPHBIMH HCXOAAMH, BEPOATHOCTHLIMH 3AKOHAMH, MO3BONAIOUIMMH CTaBHThL M
pewars Gonee caokubie 3ana4n. B yueOHblil Kype BXOAAT Ha4a/IbHBIE NPEACTABACHHA
O CAYHANNBIX BEIHYHHAX M HX YHCAOBBIX XapaKTCPHCTHKAX,

B pamkax yueOHOro Kypca OCVIIECTBIAACTCA 3HAKOMCTBO  OOYHaKOUIMXCH
C MHOKECTBAMHM M OCHOBHBIMH ONEpPAlMAMH HAA MHOXKECTBAMH, PACCMATPHBAIOTCH
NPUMEPBLL NIPUMCHCHHA JUIA  PEIICHHMA 33144, a4 TAKIKEe MCNOAL30BAHMA B JIPYIrUX
MATEMATHYECKNX KYPCax M y4eOHBIX npeamerax.

B 7-9 kaaccax uzyvaerces yueOHbiil Kype « BeposTHOCTL M CTATHCTHKA), B KOTOPbI
BxoasT  pazaensl:  «llpeacraBineHne  AaHHBLIX M ONHCATEIBHAN  CTATHCTHKAY,
«BeposaTHocTey, «DnemeHTsl KOMOHHATOPHKNY, «BBeAeHHE B TEOpHIO rpadosy.

Obmee  Ynci0  YacoB, PEKOMCHAOBAHHBIX JUIA  H3YYCHMA  yueDHOro Kypea
«BeposTnocte n craructuxka», ~ 102 yaca: B 7 knacce ~ 34 yaca (1 yac B neaemo),
B 8 knacce — 34 yaca (1 yac B Heaemo). B 9 knacce — 34 yaca (1 vac B HEACMO).

COJIEPAKAHHE OBYUYEHUSA
7 KJIIACC

[Mpeacrasnenne navHbix B Buace tabimu, amarpams, rpadmxos. 3anonanenune
TabauLL, YTeHHE H NOCTPOCHHE anarpamMM (CTONOMKOBBLIX (CTOAOYATHIX) H KPYTOBBLIX).
Yrenne rpadmkoB peansHbiX npoueccoB. M3pneuenne undopmaimn U3 auarpaMm u
TadaniL, HCNOAL30BAHME H HHTEPHPCTALMA JAHHBIX,

OnucarenbHas  CTaTHCTHKA:  CpeaHee  apuMeTHHecKoe, MeauaHa, pasMax,
HanOONbHICE H HAaHMEHbLIee 3HAUeHHA Habopa YHCIoBLIX AaHHbIX. [Tpumeps cryuaiinoi
M3MEHYHBOCTH.

Chnyuaiiaetii 2xcnepuMenT (oneIT) K cayyaiinoe codbiTie. BeposaTHOCTL H HacToTA.
Posis MAIOBEPOATHBIX M NPAKTHYECKH JLOCTOBEPHLIX COOBITHI B npupoae 1 B o0ecTse.
Monera n HrpaibHas KoCTh B TCOPHH BEPOATHOCTCH,

['pah, Bepiunna, peGpo. Crenens sepiunnbl. Yncno pébep U cymMapHas CTeneHb
sepuiny, [lpeacrasnenune o cesznoctn rpada. Llenw w mmkast, [Ty B rpadax. O6xon
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rpada (vitaepos nyrs). Tpeacrasnenue o0 opuentuposannom rpade. Pewenne 3anay
¢ NOMouILIO rpados.

8 KVIACC

lMpeacrasienne aannbix B BUAC TabauiL, anarpaMm, rpaduxos.

MHOKECTBO, IEMEHT MHOKECTBA, NOAMHOKECTBO. Onepaiin Hal MHOKECTBAMM:
obbeaHHeHHe, nepecedeHune, aononHenue. CpoiicTBa onepaunii HAT MHOKECTBAMH!
NEPEMECTHTENBHOE, COMETATENILHOE, pacnpeaeuTensnoe, BmnodeHns. Henonplopanne
rpaHueckoro MpeJCTARICHUA MHOKECTB JUIA ONMCAHHA PEAIbHBIX [MPOLECCOB H
ABJICHMI, NPH PELICHNN 3a1aY.

Mamepenne paccemBanna  aannbiX. JIMCnepens M CTaHAAPTHOC OTKIOHCHHE
UHCNIOBLIX HADOPOB. /lnarpaMma paccenBaHms.

DNeMEHTApHBIC COOLITHA Cayyaiinoro onerra. Cayuaiineie codbiTna. BepoaTnoctu
coObiTHil. OnbiTel ¢ PABHOBO3MOKHBIMK 37EMEHTAPHBIMH CoObITHAMNK. Cayuaiinbiii
BoIOOP. CBA3b MEXKAY MAIOBEPOATHBIMH W MPAKTHUECKH JOCTOBEPHBIMH COOLITHAMM
B MpUPOIE, OOLIECTBE H HAYKE,

Hepepo. CpoiicTBa AEpeBbEB. €AHHCTBEHHOCTb MYTH. CYIIECTBOBAHWE BHCAYECH
BEPIIMHBI, CBA3bL MEKAY “HCJIOM BEpIIHH H wucaoMm pédep. [lpaBwio yMHOXKEHHA.
Pewmenne 3aaa4 ¢ noMowsio rpados,

[Tporusononoxkueie codbiTua. narpamma Ditnepa. O0beaHHEHHE H NepeceyeHne
coObiTnil, Hecosmectunie coObITHA. DOPMYNIA CIAOKCHHA BEPOATHOCTEH. YeuoBHas
BepoATHOCTL,  [lpasuno  ymuoxenns. Hesasucumbie  codwimua.  [lpeacrasaenne
IKCNEPHMEHTA B Buae aepeea. PelueHne 3ana4 Ha HAXOKACHHE BEPOATHOCTEH
C NOMOUILIO ACPEBA CYHANHHOI0 IKCNCPUMEHTA, AnarpaMm Ditsiepa.

9 KJIACC

[lpeacraBneHne AaHHbLIX B BUIE TaduML, aAuarpamu, rpadukos, HHTEpNpeTauns
AAHHBIX, YTeHue u nocrpoeHne Tabani, asarpamm, rpaguKkos no peanbHbiM JaHHbIM,

[lepecranoBkn u ¢akropuan. Coueranus u uuciao coueraHmii. TpeyronbHuk
[NMackans. Pewenne 3a1a4 ¢ NCnoib30BaHHeM KOMOHHATOPHKH.

[lcomerpuucckas  BEpoATHOCTL,  Chnywaiinstii  Bui0op  TOuUKM M3 (purypel
Ha MJIOCKOCTH, W3 OTPE3Ka M U3 1YTH OKPYAKHOCTH,

Henbiranne. Venex w neyaava. Cepus uenbirannii 10 nepsoro yenexa, Cepus
uenwiTannii bepuynmm. BepoarHoct coOBITHIE B cepun Henbimauuii bepuym.

Cnyuaiinas BelMqMHA M pacnpeaeneHue  BeposTHocTel.  MaremaTnueckoe
OAMIAHNE 1 ancnepens, TTpUMEpsl MaTeMaTHYeCKOro OKHAAHNA KK TCOPCTHYECKOrO
CPeAHero 3Ha4YCHHUA BeAHYMHBL. MareMarnyeckoe OXHAAHHE W JIMCIEPCHS CayHaiHOM
BEJIHYHHBI «MCJI0 YCNEXOR B cepHH uenuiranuii bepryamy,

[MorsTHe 0 3aK0He OosblmX uncen, M3MEpeHne BEpOsSTHOCTEN € NOMOLUBI) YACTOT.
Posib ¥ 3Ha4E€HHE 3aKOHA OOIBIINX YHCE B TPUPOJE W 00LIeCTBe.
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HPEJMETHBIE PE3YJ/IbTATHI

[MpeameTnbie  pesyabTaTthl OCBOCHMA NPOrpaMMbl  YH4eDHOIO Kypca K KOHLY
o0yuenuns B8 7 kaacce:

Uurare  undopmaumio, npeAcTaBicHHyl0 B raliMuax, Ha jauarpammax,
NPEACTABIATS JAHHLIC B BIE TA0ANIL, CTPOUTH AHarpaMMbl (CTOA0HKOBBLIC (CTOADYaTLIC)
M KPYTOBBIE) MO MACCHBAM 3HAYCHHI.

OnuesiBaTL 1 MHTCPIPETHPOBATE PCAILHBIC YHCIOBBIC AAHHBIC, NPEACTABICHHBIC
B Tabamuax, Ha anarpamsax, rpadmkax.

Hcnons3oBarte UIR OMHCAHWA AAHHBIX CTATHCTHYECKHE XAPaKTEPHCTHKH: CpeaHee
apupmeTHIecKoe, Meanana, HandoNbIIEE H HANMEHBILICE 3HAYCHHA, pasMax,

Mmers npeacTapieHne o CyyailHoi H3MEHMHBOCTH HA NPHMEpAX LEH, Pu3ngeckux
BEJIMYHH, AHTPONOMETPHYECKHX JAHHBIX, HMETH MPEACTABICHHE O CTaTHCTHYECKOH
VCTOHYHBOCTH.

[IpeaAMCTHBIC PE3VALTATHL OCBOCHMA NPOrpaMMul  y4eOHOIO Kypca K KOHILY
o0yuenus B 8 Kaacce:

H3saekars u npeobpazoebiBate HHPOPMALHIO, NMPEACTABICHHVIO B BHAE TabumiL,
auarpaMM, rpaukoB, NpeJCTarIATEL JaHHBIC B BHE TAOIHIL, AHarpaMM, rpadmkos.

OnueLiBaTh JIAHHLIC € NOMOULLIO CTATUCTHYCCKHX NMOKA3ATENCH: CPEAHMX 3HAYCHU T
M MCP pacceHBanns (pasMax, AHCHEPCHA H CTAHIAPTHOE OTKIOHCHHE).

Haxoamrs 4actorel YHMCJIOBBIX 3HAYCHHMIA M vacToThl COORITHIE, B TOM u4HCeie
no pesyabraram uimepennit u Habmoaesnii.

HaxoauTs BEpPOATHOCTH CayyaiiHbiX COOBITHIT B ONBITAX, 3HAA BEPOATHOCTH
AEMEHTAPHBIX COOBITHI, B TOM YHCJIE B ONBITAX C PABHOBOIMOKHBIMH IEMEHTAPHBIMH
COOBITHAMK.

Mcrnions3oBare rpauueckne MOACNH: JIEPEBO  CIYHANHOIO IKCNECPHMEHTA,
AnarpaMmsl Jiaepa, YHCIoBas npaMas.

OnepupoBars NOHATHAMM: MHOKECTBO, MOAMHOKECTBO, BBUNOIHATL ONEPaLnm
HA/l MHOKECTBAMH. O0BEAHHEHHE, NEPECEICHNE, AONOIHEHHE, NEPEHHCIATE IEMEHTDI
MHOIKECTB, IPHMCHATHL CBOHCTBA MHOMKECTB,

Henonsioars rpaduueckoe npeaCTarICHHe MHOXKECTB M CBA3CH MEKIY HHMH
A OMHUCAHHA TPOLECCOB W ABICHHI, B TOM HHC/IC MPH PEIICHHM 3a1a4 M3 JIPYIHX
V4EOHBIX MPEAMETOB H KYPCOB.

[lpeaMerHbie  pe3yabTarsl OCBOCHHA NPOrpaMmel  y4eOHONO Kypca K KOHILY
oDyuenus B 9 kaacce:

Hapaekate M npeodpazoBuiBath MH(MOPMAUMIO, NPEACTARICHHYIO B PasinyHbIX
MCTOYHMKAX B BHAE Tadauu, auarpaMm, rpadMKoB, NMPeACTaBAAThL AAHHLIE B BHJE
Tabaui, Anarpamm, rpaukos.
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Pewares  3a1auM  OprasmsoBaHHbIM - nepedopoM  BapHAHTOB, a  TAKKe
C HCMOJTB30BaHHEM KOMOMHATOPHBIX NPaBHJI H METO0B.

Henonb30Bars ONMHCATEILHBIC XaPaKTEPHCTHKH /118 MACCHBOB YHC/IOBBIX JAHHBIX,
B TOM YHCJIC CPEIHME 3HAUCHHS M MCPhI PACCCHBAHUA,

HaxoauTe 4acrorsl 3Ha4eHHil M 4acTOThl COOBITHA, B TOM YHCIE NOAL3VACH
pesyabTaraMy NpoBeIEHHLIX HIMEPEHHH 1 HaOmoaAeHMIA.

HaxoanTh BEPOATHOCTH CAYHANHbLIX COOLITHI B H3VMEHHBIX ONBITAX, B TOM 4YHC/IE
B ONMBLITAX ¢ PABHOBO3IMOKHBIMH JIEMEHTAPHBLIMH COOBITHAMH, B CEPHAX HCHLITAHMI
210 NEPBOro YCNexa, B CepuAx uenbiranni bepuyum,

Hmers npeacrasieHue o CyyaiiHoi BEINYNHE U O PACNPEACICHUH BEPOSTHOCTECH.

Hmers  npeacramiedne 0  3akoHe OOJBIUMX  YMCE! KAK O NPOABICHHN
JAKOHOMEPHOCTH B CAYHARHON M3MEHYMBOCTH W O PO 3aKOHA OONLUIMX qMCen
B NPUPOIE H 00IIECTBE,
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TEMATHYHECKOE ILNTAHHPOBAHHE
7 KJIACC
Haumenopanune pasaena Kommuectso  OcHOBHOE coaepxRaHne OCHOBHBIC BH/IbI JICATEALHOCTH ODYUAKOUIMXCS
(Tembl) Kypca Jacos
[Tpencrasienne JanHbx 7 [MpeacrasieHne JanHbix Ocsansars cnocoln NPEACTARICHIS

B Tabnmnax. Ipakruyeckne
BHIYHCIICHHA 110 TaOAHYHBIM
nanHbIM. M3pneyenue u
HHTEprpeTauns TabaHIHbIX
AaHHeiX. [IpakrHueckas
padora « Tabanuw»,
["papmueckoe
NPEACTABICHNE JAHHBIX

B BUJIC KPYTOBBIX,
CTONOHKOBBLIX (CTONOMATHIX)
anarpamm. Hrenne n
MOCTPOCHHE JHATPAMM.
[Mpumepst aemorpauuecknx
AHATPaAMM.

[pakTuieckan padora
«JlnarpaMmbi»

CTATHCTHHECKHX JAHHBIX H YHCJIOBLIX MACCHRBOR

¢ MOMOLIBLK) TAO/INIL H AHArPAMM € HCMOTb30BAHHEM
AKTYAIbHBIX W BAKHBIX AaHHBIX (Aemorpadmueckne
JAAHHBIE, MPOH3BOACTBO MPOMBILLIEHHOMH 1
CENLCKOXO3AHCTBEHHON NPOAYKUMH, OOUIECTBEHHLIE
H PHPOJIHLIC ABICHHSA ).

H3y4ars MeTo/ibl paboTsl ¢ TAOIHYHBIMH H
rpadHUCCKUMH NPEACTABICHHAMH JAHHBIX

¢ NOMOIIBLIY H(POBLIX PECYPCOB B X01€

npakruyeckux padbor

IOnucarenbHas CTaTHCTHKA

Yucnossie Habopel. Cpeanee
apupmeTnyeckoe.
Meauana yncaoBoro nabopa.

OcBanBarb NOHATHA: YHCI0BOI Habop, Mepa
HEHTPAILHON TEHACHIHH (MEpa LICHTPA), B TOM YHCIE
CPeHee apuPMETHUCCKOE, MEIMaHa.
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YCTolynBOCTE ME/IHAHBI,
[lpakTnyeckas pabora
«CpeaHue 3HaueHns,
Haubonbiuee 1 HauMenbLIee
JHAYEHHUA YHCII0BOro Habopa.
Pazmax

OnuesIBaTh CTATHCTHHECKHE AHHBIC C MTOMOLILIO
cpeaHero apuMernyeckoro n meamanst, Pemars
Jajaqu.

Hayuars cBoiicTBa CpeaHNX, B TOM YHCIE

¢ NOMOUIBIO LH(POBLIX PECYPCOB, B X0/1€
npaKTHyeckux pabor.

OcganBars nOHATHS. HANOONBILCE H HANMEHbLLICE
ZHAYCHHMSA YHCIOBOI'O MACCHBA, PasMax.

Pemars 3aaaun Ha suidbop cnocoda onucanus
JIAHHBIX B COOTBETCTBHU C NPUPOJOH JAHHBIX W
HEIAMH HCCACAOBAHMA

(Criyuaiinas M3MEeHUHBOCTD

CayuaiiHas H3MEHYHBOCTS
(npumepst). Yacrora
FHAYCHUI B MaccHBe
JaHHbiX. [pynnuposka.
['mcrorpaMmsi.
[paxkruueckas pabora
«CoyqaiiHas W3IMEHYHBOCTLY

OcBauBars NOHATHS. YACTOTA 3HAUCHUH B MaccHBe
JAAHHBIX, MPVINHPOBKA JAHHBIX, MTHCTOrpaMMa.
Crponrs # aHANHZHPOBATL THCTOIPAMMBI,
noaAGHPATH NOAXOMAAUME War rpyninupoBKu,
OcpanBars rpadMuecKie NpPeACTaRICHHA Pa3HbIX
BHJIOB CJIVHAHHOM H3MCHYHBOCTH, B TOM MHCIIC

¢ NOMOMUILIO H(POBLIX PECYPCOB, B X01a€
npakTuyeckoii padorsl

Beeaenue B Teopuio rpados

["pa, sepumna, pebpo.
[Ipeacrasieune 3anaun

¢ nomoutsio rpaa. Creneus
(BANCHTHOCTD ) BEPLINHBIL.
Yuceno pébep u cymmapnas
creneHb BepuinH. Llens n

Ocsausars nousiTus: rpad, sepumna rpada, pebpo
rpaga, crenexb (BaNCHTHOCTL BEPLIIMHBI), LENL 1
LKL,

OcBanBars NOHATHA: NYTH B rpade, JHIepoR nyTh,

o0xoa rpada, opuenTHpoBannblii rpad,
Pelars 3a1a4M Ha MOUCK CYMMBI CTENEHEH BEPLIMH
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unkn [lyms B rpade.
[Mpeacrasnenne 0 CBAZHOCTH
rpaga. O6xoa rpada
(2i1epOB NyTh).
[peacrasnenne

00 OPHEHTHPOBAHHBIX

rpagax

rpada, Ha nouck 0dxoaa rpada, Ha nouck nyrei

B OPHEHTHPOBAHHLIX rpadax.

OceanBars cnocodnbl NPEICTARICHAA 3a1a4 W3 Kypca
anredpel, rEOMETPUH, TEOPUH BEPOATHOCTEH, APYIruX
NPEAMETOB € NOMOILLIO PAdOB (KapThi, CXEMBI,
EKTPHUECKHE LEnH, (PYHKUHOHAIBHBIE
COOTBCTCTBHA ) HA NIPUMEpax

BeposrHoCTs # vacrora

Cayuaitustii onsit n

OcBanBaTh NOHSITHS CAYVUARHBLI ONBIT U

CHCTEMATH3ALKA 3HAHHA

OnucarenbHas CTaTHCTHKA.
BeposTHOCTL Cayuaiinoro
CoOBITHA

CTYHAHHOro coOBITHA cayyaiinoe codbiTne. cayyainoe coOLITHE, MAIOBEPOATHOE M IMPAKTHYECKH
BepoarHocTs 1 yacrora JIOCTOBEPHOE COOBITHE.
coObrTus. Pons H3yuars 3HAUHMOCTL MATOBEPOATHLIX COOLITHIT
MANOBEPOATHRIX B MPUPOJIE 1 0ONIECTBE HA BAKHLIX MPUMEpax
MPAKTHYECKH I0CTOBEPHBIX (aBapHH, HECHACTHBIE CITYHAN, 3ALINTA NEPCOHATLHOI
COOBITHIT B NPHPOIE 1 nHpopMalK, nepeaaya JaHHbIX ).
B oOwecree. Mouera n H3y4ares poib KI1aCCHYECKHX BEPOATHOCTHBIX
HIPAILHAR KOCTH B TEOPHH MOJeneit (MOHETA, HIPAJIbHAS KOCTH) B TEOPHM
BEPOATHOCTEH. BEPOATHOCTEH.
[lpaxkTHueckas pabora HaGuoaars # H3y4aTs 4actory coOLITHI B NPOCTLIX
«HacTora BHNAICHNSA OpPAa» | IKCHCPHMEHTAX, B TOM YHC/IC ¢ NOMOUILIO UH(PPOBBLIX
PECYPCOB, B X0/1€ NPAKTHHECKO#H paboTsi
(OGo0meHwue, [TpeacTaBaeHne NaHHbIX. TTOBTOPATHL HIVHEHHOE H BLICTPAWBATH CHCTEMY

IHAHWHA.

Pemars 3a1a4n Ha NPS/ICTARICHHE H ONNUCAHKE
JIAHHBIX € MOMOUIBI H3YYCHHBIX XAPAKTCPHCTHE.
Obcyxaars npumepst Cayyainsix coOBITHI,
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MAIOBEPOATHBIX W MPAKTHYECKH JI0CTOBEPHBIX
CaydaiitHbIX COOBLITHIL, HX POIN B MPHPOIE M KH3HH
venoBeKa

(OBIIEE KOJIMYECTBO
UACOB T1O [TPOI'PAMME

34
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8 KVIACC
Hanmenopanne pasznena ]Konuqecmo OcHOBHOE CoAEpAKaHHE OCHOBHBIE BHJIbI ICATEILHOCTH 00YHAKIINXCA
(TE€MBI) Kypca 4acoB
[Tosropenne Kypea R [peacrasicHne JaHHbIX. TTOBTOPHTEL H3VUCHHOE W BLICTPAHBATEL CHCTEMY
7 Knacca OnucarensHas CTaTHeTHKa, 3HAHMIL,
Chayuaitnas H3MEHYHBOCTS, Pemars 3a1a4n Ha NPeICTARICHHE M ONNUCAHHE
Cpeanne ynenoporo nadopa. | JaHHBIX C NOMOLIBIO H3YHCHHBIX XAPAKTEPHCTHK.
Caywaiinbie coObITHS. Pemars 3a1a4u Ha NPeACTARICHHE MPYNTTHPOBAHHBIX
BeposTHOCTH H 4aCTOTHL. JAHHBIX H ONUCAHHE CIVYAHON H3IMEHYHBOCTH.
Knaccuueckne moaenu Pemars 321449 Ha ONPeIeICHHE YaCTOThI
TEOPHH BEPOATHOCTEI: cayqaiiHbiX COOBITHI, OOCYKACHHE NPHMEPOR
MOHETA H HIPAILHAA KOCTh cayqaiHbIX COOBITHIT, MATOBEPOATHBIX 1
MPAKTHYECKH AOCTOBCPHBIX CAYYANRHBIX COOBITHIT, MX
POAK B NPHPOAE H HKH3HH YEI0BEKA
(Onucarenbias CrarucTka. 4 Orknonenns. Jlnecnepeuns OcBanBars NOHSITHSE: IMCTICPCHSA M CTANIAPTHOE

&)aCCGHMHIIC JAHHbIX

qHCA0BOro Habopa.
Cranaaprioe oTKJIOHEHHE
4HCI0BOr0 Habopa.
JlnarpamMMmbl pacceHBaHus

OTKJAOHEHHE, HCNOIL30BATL TH XapaKTePHCTHKH
JUTA ONUCAHHA PACCEHBAHUA JAHHBIX.

BouaBHrars runoresnst 00 OTCYTCTEHN HIIH HATHYHH
CBA3M N0 JIHArpaMMam pacceHBaHHs.

CrponTs AHarpaMMbl pacCEHBaHHA 110 HMEIOUINMCH
JAHHBIM, B TOM YHCIE € NOMOLILIO KOMITBIOTEPA

b
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baaronpuaTcrBylomme
IEMEHTapHbie COOBLITHA,
BeposaTHocTH coObITHIA.
OnbiThl ¢ PABHOBOIMOKHBIMH
MEMEHTAPHBIMH COOBITHAMM.
Coyuaiinpiii Buibop.
IpakTnueckas pabora
«Onbrrel

C PABHOBO3MOMKHBIMH

MuoxecTsa MuoxkecTeo. noAMHOKECTBO, | OCBAMBATHL NOHATHA. MHOKECTBO, VIEMEHT
Onepaumn nan MHOKECTBA, NOAMHOKECTBO.
MHOKCCTBAMM Buinouiusits onepanun Hajl MHOKCCTBAMM:
o0beIMHEHHE, NepeceueHne, | ODBEAHHEHHE, NEPECCUEHHE, JIONOTHEHHE.
AONOITHEHHE, Henoas3oBars CROICTBA NEPEMECTHTEIBHOE,
Caoiicrsa onepaumi COMCTATEABLHOEC, PACIPEACHTEIBLHOC, BKIIOYCHHA.
Ha/l MHOKECTBAMM Henoas3osars rpagHueckoe npeacTaBieHne
MEPEMECTHTENBHOE, MHOKECTB NPH OMHUCAHNH PEATLHBIX MPOLECCOB H
COYETATEIbHOE, ABJACHUIH, MPH PEIICHNH 3a1a4 U3 APYIUX Y4eOHBIX
PaCHpese/IMTENLHOE, NPCAMETOB H KYPCOB
BKJTKOUEHHS.
"padmueckoe
MpeACTaBIeHHE
MHOXECTB
BepoarHocTs cay4aiHOro DneMEHTapHbIC COOBITHA. OceanBarh NOHATHA. JTEMEHTAPHOE COOBITHE,
COOLITHA Chnyuaitibie coObTHs, CAYHaiHOe CODBITHE KaK COBOKYITHOCTh

OAaronpHATCTRYIOMIMX AIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOKHbIE /IEMEHTAPHbIE COOLITHA.
Pemars 321241 Ha BEITHCJICHHE BEPOATHOCTEH
CODBITHIT 110 BEPOATHOCTAM ICMCHTAPHBIX COOLITHI
CAyHaifHOro OnbITAa,

Pemars 3aaa4m Ha BLIMUCICHHE BEPOATHOCTCH
COOBITHIT B ONBITAX € PABHOBOZMOAHBIMH
WIEMCHTAPHBIMH CODBITHAMM, B TOM YHCIE

C MOMOMIBIO KOMILIOTEPA.
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IEMEHTAPHLIMH
COOBITHAMMY

ITpoBOANTL H M3YHATH ONBLITHI

C PABHOBO3MOKHBIMH VICMCHTAPHBIMK COOLITHAMH
(C HCNONBLIOBAHNUEM MOHCT, HIPAITLHBIX KOCTCH,
APYrUX MoAenei) B Xo/4e npakTHueckoil paboTsl

Beeaenue B Teopuio rpados

Jepepo. Cpoiicrsa nepesa:
CAMHCTBEHHOCTS MYTH,
CYHIECTBOBAHME BHCAYCIT
BEPIIHHBI, CBAZbL MEHKTY
HHC/IOM BEPILHH H YHCIOM

peoep. [pasnino yMHOKEHNS

OcsanBars NOHSTH: ACpeBo Kak rpafh Oe3 unkaa,
BHCAYAA BEPUIHHA (JINCT), BETBL NCPEBa, NYThH

B JICPEBE, AHAMETP JCpPeBa.

H3yuars cBoiicTBa AepeBa: CYILECTBOBAHHE BUCAYCH
BEPLIHHBL, €AHHCTBEHHOCTD MYTH MEKIY JBYMA
BEPUIMHAMM, CBA3HL MEHLY YHCIOM BEPUIHH M YHCAOM
pébep.

Pemars 321841 Ha NOKCK K NEPEUNCIeHHE nyTei

B JICPEBE, ONPEACACHHE YHCNA BEPUIME Wan pEbep

B Jipene, 00X0a OHHAPHOTO Jepesa, B TOM YUC/IE

C NPUMECHCHHEM NPABHIA YMHOKCHHS

(Cayuaitibie coObITHS

[TpOTHBONOIOKHOE COOBITHE.
Jnarpamma Diinepa
O0nenHenne 1 nepeceueHne
coObIThii. HecoBmecTrbie
coObiTHa. Dopmyiia
CHIOKCHHSA BEPOATHOCTCH,
[TpaBnno ymHOKEHNA
BepOoATHOCTEH. YcnoBHas
BEPOATHOCTL. Hesasucumele

OcsanBars NOHSITHSE B3AUMHO NPOTHBONOJIOKHBLIC
COOBITHA, ONEPALHN HAA COOBITHAMHK, OOBEANHEHHE H
nepeceyeHue codbiTnit, anarpamma Ditaepa
(Dinepa—Benna), COBMECTHBIC H HECOBMECTHBIC
COObITHS.

H3yuars reopemni 0 BEPOATHOCTH OOBEAMHCHNS
ABYX cOObITHit (oMY CIOKEHHA BEPOATHOCTEH ).
Pemars 321441, B TOM YHC/IE TEKCTOBLIE 3a1a4H

HA ONPEACNCHHE BEPOATHOCTEH ODBEANHEHHS 1
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coObiTua. [pencragnenne
CAYHAHHOr0 IKCNEPUMEHTa
B BHJIC AcpeBa

nepeceeHHd CoOBITHII C MOMOILIBIO YHCIOBOT
NpAMOii, anarpaMm DJiinepa, (GopMyasl CA0KEHHA
BEPOATHOCTEI.

OcBanBars NOHSITHS. NPABHIO YMHOKEHHS
BCPOATHOCTEH, YCAOBHASA BEPOATHOCTD, HE3ABUCHMBbIC
COOBITHA IEPEBO CAYHAHHOIO OnbITa.

Hayuars CBOICTBA (ONPEACICHHSA ) HE3ARHCHMBIX
COOBITHIL.

Pemars 321241 Ha ONPEICIEHHE H HCNIOJIL30BAHNE
HE3ABHCHMBIX COOBITHIL,

Pemars 321241 Ha NOHCK BEPOATHOCTEI, B TOM
HCJIE VCIIOBHBIX, € HCMOIb30BAHHEM JIepeBa
CAYHARHOrO OnbITa

I06o0EeHne,
CHCTEMAaTH3alHA 3HaHHN

[Mpeacrasienne JauHbIX.
OnucarensbHas CTaTHCTHKA.
I'pacpei. BepostaocTs
CAYHARHONO COOBITHA.
INEMEHTBI KOMOHHATOPHKH

TToBTOPSTH HIVHCHHOE 1 BBICTPANBATHL CHCTEMY
IHAHMI.

Pewars 3a1a4n Ha NPEJACTARICHHE H ONUCAHHE
JAHHBIX € MTOMOLIBIO H3VHEHHBIX XAPAKTEPHCTHK.
Pewars 3axaun ¢ npumenennes rpaos.

Pemars 3a1a4m Ha HAXOAKICHHE BEPOATHOCTH
CAYHAHRHOrO COOBITHA MO BEPOATHOCTAM
WIEMEHTAPHBIX COOLITHIL, B TOM YHCIE B ONbITAX

C PABHOBO3MOKHBIMH WICMCHTAPHBIMH COOBITHAMM.
Pemars 3a1a4M Ha HAXOXKACHHE BEPOATHOCTEH
OOBE/IMHEHNS K nepecedeHns CoObITHIL, B TOM Ynce
HE3ABHCHMBIX, C HCMIOIB30BAHHEM rpaHYeCKHUX
npeacTaBieHui U Aepera Cay4aiiHOro oneLITa.
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Pemars 3a1a4n Ha nepeucaeHne kKomOnHatuii
(4HCna NepecTaHoBOK, YHCIA COYCTaH M),

Ha HAXOW/ICHHE BEPOATHOCTEH COOBITHII C
NPUMEHEHHEM KOMOHHATOPHKH, B TOM YHCIE

C HCNOAB30BaHHEM Tpeyroabinka Mackans

[OBLLEE KOJIMMECTBO
YACOB [10 [MTPOI'PAMME

34
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9 KJIACC
HanmenoBanne pazaena |KoandecTeo OcHoBHOE coaepKanne OCHOBHBIE BH/IbI IEATEILHOCTH OOYHAOIUIHXCS
(Tembi) Kypca 4aCOB
[ losropenne kypea R lpesncrasienne JaHHbIX. HoBTopaTs HIVICHHOE H BLICTPAHBATL CHCTEMY

8 Kiacca

OnucarensHas CTarncruka.

Onepaunn Haa COOBITHAMM.

HesasuenMocTs CoOBITHI

IHAHMI,

Pemars 3a1a4n Ha NPEACTARICHNE W ONHCAHHE
JAHHBIX.

Pemars 3a1a4n Ha HAXOKACHUE BEPOATHOCTEH
o0BEAMHEHNHSA W NepecedeHns COOBITHI, B TOM YHCIe
HE3ABUCHMBIX, C HCTIONB30BAHHEM rpaduyecKnx
NpeAcTaBICHHA K 1epeBa CIyHailHOro onbiTa.
Pemars 3anaun Ha nepeuncacHne komOunarmii
(YMCsIa NEPECTAHOBOK, YHCAA COYCTAHMIT),

HA HAXOJKICHHE BEPOATHOCTEH COOBITHIT

C NPUMEHEHHEM KOMOHHATOPHKH, B TOM YHCIC
¢ HCnoNL30BaHueM Tpeyroasinka [ackans

INEMEHTBI KOMOHHATOPHKH

lepecranopin. Daxropua,

Coueranns ¥ 4HCI0
coverannit. TpeyroibHuk
[Nackans. [lpakTuyeckas
pabora « Bervmcnenue
BCPOATHOCTCH

€ HCMOMBL30BAHHEM

OcanBarth NOHSTHS. KOMOHHATOPHOE NPABHIO
YMHOKEHHA, VIOPAJ0YEHHAR napa, Tpoiika 00beKTOR,
NnepecTaHoBKa, (PaKTopHan YHCaa, COMETAHHE, YHCI0
coueranuii, Tpeyroasuuk [lackans.

Pewiars 3a3a4n Ha NEPEUHCICHAE YIOPAAOYCHHBIX
rnap, TPOCK, NEPCUNCICHUE NEPECTAHOBOK

H COYCTAHMIT ICMCHTOB PANTNYHBIX MHOIKECTB.
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KOMOMHATOPHBLIX (PYyHKIMIT

Pemars 321241 Ha NPUMCHEHNE YHCIA COMCTAHMI

Ha TJIOCKOCTH, H3 OTPe3Ka,
H3 JYTH OKPY/KHOCTH

EKTPOHHBLIX TabaMI) B aredpe (COKpalEHHOe YMHOKEHNE, OHHOM
HetoTona).
Pemars, npamensisi KOMOHHATOPHKY, 3a1a4H
Ha BLIMHCIICHHE BEPOATHOCTEH, B TOM YHC/IE C MOMOIILIO
MEKTPOHHBIX TA0AMIL B XO€ npakTHyeckoit paborsl
["eomeTpHteckas ["eomeTpryeckas OcBauBarh NOHATHE FEOMETPHYECKOH BEPOATHOCTH.
[BEPOATHOCTE BEPOATHOCTD, Caryyaiubii Pemars 3a1a4n Ha HAXOKICHHE BEPOATHOCTCH
BLIGOP TOYKH 13 PUIrypbI B ONBITAX, NPEACTABHMbIX KaK BLIOOP TOYSK

H3 MHOTOYIOZIbHHKA, KPYTa, OTPE3Ka HIIH JYTH
OKPYAKHOCTH, YHCIIOBOTO MPOMEKYTKA

Hcnpiranua bepayain

Henerranne. Yenex n
Heynada. Cepus ucnbirauuii
210 MEPBOro yenexa.
Henbrranns bepuynm,
BepostHocTH COOBITHI

B CEPHH HCIIBITAHHA
bepuyum. lNpakriyueckas
pabGora «Mcnbiranns
bepayium»

OcpanBarh NOHATHS. HCMBLITAHUE, AIEMEHTAPHOE
cOOBITHE B HCNBITAHHH (YCNIEX W Heyjaya), cepus
HCMBITAHHHA, HACTYIJICHHE NEPBOro ycnexa
(Heyaaun), cepua uenwiraunii bepayim,

Pemare 322841 Ha HAXOK/ICHHE BEPOATHOCTEHH
coObITHIT B CEPHH HCNBITAHKI 10 NEPBOro yenexa,
B TOM YHCJIE C TPUMEHEHHEM (POPMYIIBI CYMMBI
rEOMETPHYICCKOR NporpeccHn.

Pemars 3a1a4n Ha HAXOKACHHE BEPOATHOCTEH
NEMEHTAPHBIX COOLITHI B CEPHM HCITLITAHHIT
BEepHYIUIH, HA HAXOAICHHE BEPOATHOCTH
ONPEACIEHHONO YHCIA YCNEX0B B CEPUM MCIIBITAHWI
bepHyium,

Hiyuars B x01€ npakruieckoii padors:,
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B TOM YHCJIE € MOMOLIBLIO HH(PPOBLIX PECYPCOB,
CBOHCTBA BEPOATHOCTH B CEPHU HCNBITAHHHA
Bepuyvium

(Criyuaiinas BeiH4HHA

Cayuaiinas BeH4YHHa W
pacnpeneneHue
BEPOATHOCTEH.
MaremMarHueckoe O IaHNe
H JIHCTICPCHS CayyaiHOH
e HbL [Ipuvmeps
MaTEMaTHYECKOro OXKHIanns
KaK TEOPETHYECKOro
CPE/IHETO 3HAYCHUS
BE/IHYHHBL

[Moustue 0 3akone SoNbIIMX
uucen, Mamepenne
BEPOATHOCTEN ¢ NOMOLIBIO
qacTor. [IpuMeHenue 3akona
GonbIINX YHCeN

OcBonTh NOHATHA: CIYHAHAS BEIHYHHA. 3HAYCHHE
CAYHAIHON BEIMYHHBI, pacnipeeieHne
BEPOATHOCTEH.

Hiyuars n 00CYARAATH NPUMEPB! JINCKPETHBIX 1
HENPEPLIBHBIX CAYUARHBIX BEIHYMH (POCT, BEC
HEJIOBEKA, YHC/ICHHOCTL HACE/ICHMS, APYTHE
H3IMEHYHMBBIC BEIIHYNHBI, PACCMATPUBABIINECA

B KYPCE CTATHCTHKH ), MOJCITBHBIX CITYVHAHHBIX
BCJIMYHH, CBA3AHHBIX CO C/IYUARHBIMH ONbBITAMH
(Gpocanmie MOHETBI, HIPATLHOI KOCTH, CO ClIy4aiHbIM
BLIGOPOM 1 T. 11.),

OcBanBars NOHATHS. MATEMATHYCCKOC OKMIAHHE
CAy4aiHOH BEIMYHHBI KAK TEOPETHUECKOE CpeaHee
3HAYCHHE, IHCTIEPCHA CAYHAHHON BEIHYHHEBI KaK
aHanor AHCNEPCHH YHCI0BOro Habopa.

Pemars 3a1a9n Ha BEIYHCICHHE MATEMATHYCCKOTO
OKHIAHNA W JMCACPCHI JIMCKPETHOM CTyHaitHOM
BEJIHYHHBI 110 321JaHHOMY Pacrpee/ieHHIO, B TOM
HHCAE 37144, CBA3BAHHBIX CO CTPAXOBAHHEM W
JNOTEPEAMM,

3HAKOMHTLCS C MATCMATHYCCKHUM OXKHIAHHCM |
JCnepeHell HEKOTOPBIX Pacnpesie/ICHHH, B TOM
YHC/IE pacnpeae/ieHHa CAYIATHON BEIHYHHBE «4HCIO
VCOEXOB» B CEPHH HenbiTannii bepuyan.
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H3yuars 4acToTy COOBITHA B NOBTOPAIOLINXCA
CAYHARHBIX ONBITAX KAK CAYHAHH VIO BETHYHRAY,
3HaKkOMHTHEH ¢ 3aK0HOM Donbiumx ynces (B popme
bepayium): nps GONLIIOM YHC/IE ONLITOR 4acToTa
cOOBITHA OJIH3KA K €r0 BEPOATHOCTH.

Pemars 3a1a4n Ha H3MEPCHHE BEPOATHOCTCIH

€ NOMOUILIO 4acToT. OBCYRAATH POIL 3aKOHA
OoaBImMX yHcen B ODOCHOBAHMH HACTOTHOIO METO1A
H3IMEPEHHA BEPOATHOCTEH.

O0cy&aaTh 3aK0H OONBUIMX YHCES KaK MPOABICHAE
CTATUCTHYCCKON YCTOHUMBOCTH B HIMCHYHBBIX
SARICHUAX, POJIL 3aK0HA GONBLILMX YHCET B PUPOIE H
B JKH3HH YE/I0BEKa

OG00ImEHHE, KOHTPOIL 10 [peacrasicHne JaHHbIX. TTOBTOPSTEH H3VUCHHOE H BLICTPAHBATL CHCTEMY
OnucaresbHas CTaTHCTHKA. IHAHMI.
BepostHocTs cayuaiinoro Pemars 3a1a4n Ha NpeACTaBICHHE 1 ONHCAHNE
COOBITHA. DNEMEHTHI JAHHBIX.
komOunaropuks. Cayuaiineie | Pewars 3a1aun Ha HAXOK/ICHHE BEPOATHOCTEH
BE/IMMHHBE M pactipeenesus | coObITHI, B TOM YHCIE B ONBITAX C
PABHOBO3MOXKHLIMH IEMEHTAPHBIMH COOBITHAMM,
BEPOATHOCTEH OOBEAMHECHHSA N NEPECCHCHURA
COOBLITHI, BHIYUC/IATEL BEPOATHOCTH B ONBITAX
C CEPUAMM CAYHAHHBIX HCNBITAHKH
(OBILEE KOJIMYECTBO 34
YACOB [10 IPOI'PAMME

106



