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OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O ITPEJAMETA
«MATEMATUKA)»

Pabouas mporpamma mo MaTeMaTuke Jis oOydarommxcs 5—9
KJIacCOB pa3paboTaHa Ha ocHOBe DeneparsbHOro rocyaapCTBEHHOIO
00pa30BaTENbHOIO CTAHAApPTa OCHOBHOIO OOLIETO 00pa3oBaHUS C
y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEeOOBAaHUM, NPEAbABIAEMBIX K
MaTeMaTHYeCcKoMy 00pa3oBaHWIO, U  TPAgUIHUKA  POCCUICKOTO
o0pa3oBaHMsl, KOTOpbIE OO0ECHEYMBAIOT OBJAJEHUE KIIIOUEBBIMU
KOMIICTCHIHUAMHA, COCTABJIAOIIUMHU OCHOBY JIsI HCIIPCPBIBHOT'O

o0Opa3oBaHMs 5 CcaMOpa3BUTHS, a  TaKxke LIEJIOCTHOCTD
OOMICKYIBTYpHOTO, JIMYHOCTHOTO ¥ II03HABATEIHHOTO PAa3BUTHUS
00y4arouXxcs.

B paGoueit mnporpamMme y4YTEHBI HJAEM U  TMOJOKECHHS
Konuenuuu pa3BuTus Maremarudeckoro oopasoBanusi B Poccuiickoit
denepanuu.

B snoxy ungpoBoii Tpanchopmaruu Bcex cep yenoBeyeckon
NESTeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4eJI0BeKOM 0e3 6a30BOif MaTeMaTHYECKOI MOJrOTOBKU. YKe B LIKOJIE
MaTeMaTHKa CIYXHT OIOPHBIM MPEIMETOM Ul U3YUEHHS] CMEXKHBIX
JTUCLUIUIMH, a MOCJE MIKOJIbl pealbHOW HEOOXOIUMOCTbIO CTAHOBUTCS
HenpepbeIBHOE 00pa3oBaHUE, UYTO TpeOyeT MOJIHOLIEHHON 0a30Boi
00111e00pa30BaTeNbHON MOATOTOBKH, B TOM YHCIIE M MAaTEMAaTHYECKOM.

OT0 00YyCIOBIEHO TEM, 4YTO B HAIlM JHU PACTET YHUCIO
npodeccuif, CBA3aHHBIX C  HEMOCPEACTBEHHBIM IPUMEHEHHEM
MaTeMaTHKu: U B cdepe HKOHOMHUKHM, U B OuszHece, U B
TEXHOJIOTUYECKUX 00JIaCTsX, U 1aXke B TyMaHUTapHbIX cepax. Takum
00pa3om, KpyT IIKOJIBHUKOB, JUII KOTOPBIX MaTeMaTHKa MOXXET CTaTh
3HaYMMBIMIIPEIMETOM, PaCIIUPSETCS.

[IpakTHyeckast TONE3HOCTh MaTEMaTHKH OOYCIOBJECHA TEM,
4TO €€ MPeIMETOM SBIAIOTCA (PyHIaMEeHTalbHbIe CTPYKTYphl HAIIEro
MHUpa: TPOCTPAHCTBEHHBIE ()OPMBI M KOJTMYECTBEHHBIC OTHOIICHHS OT
NPOCTEUIINX, YCBAaUBAaEMbIX B HENOCPEICTBEHHOM OIIBITE, JO
JIOCTaTOYHO CJIOKHBIX, HEOOXOIMMBIX I pPa3BUTHS HAyYHBIX W
NPUKIAAHBIX UAeH. be3 KOHKpeTHBIX MaTeMaTH4YeCKHX 3HaHHM
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3aTpyJHEHO IMOHUMAaHHE MPUHIUIIOB YCTPOICTBA M HCIOIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIIpUATHE u MHTEpIpeTaus
Pa3HOOOpa3HOM  COIUAIBHOM, OSKOHOMHUYECKOH,  TMOJUTHYCCKOMN
uHpopmanuy, Manod(p(eKTUBHA  TOBCEJAHEBHAS  IPAKTHYECKas
JesITeNIbHOCTD

HOEJNM 1 OCOBEHHOCTHU U3YYEHUA
YYEBHOI'O IPEIMETA

[TpuopurteTHbIMH LIETSIMUA OOy4YEHHsI MaTeMaTuke B 5—9 Kiaccax

SABJIAIOTCSL:

- (opmupoBaHUE HEHTPATBHBIX MAaTEMAaTHUYECKUX MOHSATHHA (YUCIIO,
BEIMYMHA, TeoMeTpuyeckas (urypa, mepemMeHHas, BEpOSTHOCTb,
byHKIus), o0ecrneunBaroIux IIPEEMCTBEHHOCTh u
NEePCHEKTUBHOCTh MaTEMAaTUYECKOTI0 00pa3oBaHUs 00y4aroIInuXcs;

- TojABeAeHHE OOyyarolUXcsi Ha JOCTYIIHOM JUIsi HUX YpPOBHE K
OCO3HAaHUIO B3aUMOCBS3M MAaTEMAaTUKH M OKPYXXAalOLIEro MHpa,
MOHMMAaHWE MAaTeMaTHMKH KaK 4YacTH oOmed  KyJIbTyphI
4eJI0BEYECTBA;

- pa3BUTHE UHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEN
o0yyJaromuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX
YMEHHUM, KpPUTUYHOCTH MBIIUICHUS, HHTEpeca K H3YYEHHUIO
MaTEMaTHKH;

- (opmupoBanue HyHKIIMOHATLHON MaTeMAaTHUYE€CKOM TPaMOTHOCTH:
YMEHHs paclo3HaBaTh IPOSBIECHUS MaTEMaTUYECKUX IOHATHM,
OOBEKTOB M 3aKOHOMEpPHOCTE B pEAIbHBIX JKU3HEHHBIX
CUTyallUX W TpHU M3YYEHUU JPYTruX Y4YeOHBIX MPEIMETOB,
MIPOSIBJIEHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTEH, (GOpMYyIUPOBATH
UX Ha S3bIKE MAaTEMAaTHKU U CO3/JaBaThb MaTEMaTUYECKUE MOJEINH,
MPUMEHSTh OCBOCHHBI MaTeMaTHUECKHMH ammapar A perieHus
[IPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHpPOBaTb U
OLIEHUBATh MOJyYEHHBIE PE3YIbTATHI.

OCHOBHBIC JIMHHW COJIEpXKaHHUS Kypca MaTeMaTuku B 5—9
kjaccax: «Uucna M BbIUMCIEHUS», «Anredpa» («Anredpanueckue
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BBID@KEHUS», «YpaBHEHHUS U  HEpaBEHCTBa»), «DyHKIuM»,
«eomerpusi» («I'eomerpuyeckue QuUrypsl U HUX CBOWCTBay,
«MI3MepeHHe TeoOMEeTpUYECKUX BEIMYMH»), «BepodTHoCcTh U
CTaTUCTUKAY.

JlanHble JMHUM  Pa3BHUBAIOTCS  NApajUICIbHO, KaxKaas B
COOTBETCTBUH C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCHMO
OJlHa OT OPYroH, a B TECHOM KOHTAKTE€ M B3auMmonenctsuu. Kpome
3TOTO0, WX OOBEAMHSAET JIOTHYECKAash COCTABIIAIONIAs, TPAJUIIMOHHO
IIPUCYIass MAaTEeMATHKE W INPOHM3BIBAIOIAs BCE MAaTEMaTHYECKHE
KYpPCBI u COJIepKaTEIbHBIC JIMHUN.



MECTO YYEBHOI'O TIPEIMETA «<MATEMATHKA» B
YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepalibHbIM rOCYIaPCTBEHHBIM
o0pa3oBaTeNbHBIM  CTaHJAPTOM  OCHOBHOTO  0OImIEero
oOpa3oBaHMsi MaTeMaTHKa  SBJISETCS  00sS3aTelbHBbIM
IPEMETOM Ha IaHHOM YPOBHE 00pa30OBaHMUS.

B 5—9 kmaccax yueOHBIM mpeamer «MaremaTukay
TPAJUIIMOHHO H3Y4YaeTcs B paMKax CIEAYIOUIMX Y4eOHBIX
KypcoB: B 5—6 kjaccax — kypca «MaremaTtuka», B 7—9
KJlaccax — KypcoB «AureOpa» (BKJIOYas 3JIEMEHTHI
CTAaTHCTUKH M TEOpHH BeposiTHOocTel) U «['eoMeTpusi».
Hacrosimiein mnporpaMmoil BBOAUTCA  CaMOCTOSATEIIbHBIN
yueOHbII Kypc «BepoSATHOCTh U CTAaTUCTHKA.

[IporpamMoii  mpeaycMaTpuBaeTCs  BBIJICICHUE B
yueOHOM IJIaHe Ha U3Y4YeHHe MaTeMaTHKU B 5—6 Kiaccax 5
yu4eOHBIX YacoB B HEAEII0 B TEYEHHE KaXIOro Trojaa
oOyuenus, B 7—9 kiaccax 6 y4eOHBIX 4acoOB B HEJEIIO B
TEUEHHE KaXJOoro roga oOyuyeHus, Bcero 946 yuyeOHbIX
yaca.

NJIAHUPYEMBIEPE3YJIbBTATBIOCBOEH
U YYEBHOI'O ITIPEAMETA
«MATEMATHUKA»

OcBoenne yueOHOro nmpenMmera «MaTemaTukay
JOJDKHO 00eCTieunBaTh JAOCTH)KECHHE Ha YPOBHE OCHOBHOTO
o01ero o0Opa3oBaHus CIIETYIOIINX JINYHOCTHBIX,
MeTaHpeJIMeTHBIX nu Hpe}IMeTHLIX 06paSOBaTeJ'II)HI)IX
pe3yIbTaTOB:

JIMYHOCTHBIE Ppe3yJabTaTbl OCBOEHHUS IPOrPAMMBI
yaeOHoro npeamera «MareMaTuka» XapakTepU3yroTCs:
Ilampuomuueckoe 6ocnumanue.
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IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOAILIEMY
POCCHUICKOM MaTEMAaTHKHM, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHIKCHMSIM POCCHUMCKUX MAaTE€MaTUKOB U POCCHMCKOMN
MaTEMaTUYECKOM IIKOJBI, K HCIIOJB30BAHUIO 3THX
JTOCTIDKEHUH B IPYruX HayKax U MPUKIAJHBIX cdepax.

FpamcdaHCKoe u ()yxoeﬁo-HpaecmeeHHoe socnumanrue.

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEH IpakIaHMHA
W peamu3alMM  €ro mpaB, MPEACTaBICHHEM O
MaTeMaTHYECKUX OCHOBax (bYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBICHUM, IPOLIEAYP TPAXKIaHCKOTO
oOmecTBa (BEIOOPHI, OIIPOCHI | TIP.);

TOTOBHOCTBIO K OOCYXICHHIO OSTHYCCKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYCCKUM NMPUMEHEHHEM JTOCTHIKCHUH
HayKH, OCO3HAHWEM BAXKHOCTH MOPATHHO-ITHYCCKUX
MPHUHITUIIOB B ICATEIILHOCTH YYEHOTO.

Tpyoosoe 6ocnumanue:

YCTAaHOBKOM Ha aKTMBHOE y4YacTUE B  pElICHUHU
MIPaKTUYECKUX 3a7ad MAaTEeMaTUYECKOW HAIpaBIEHHOCTH,
OCO3HAHHWEM BA)XHOCTH MaTeMaTHYeCKOro oOpa3oBaHUs
Ha TPOTSDKEHUWM  BCEH  JKU3HM U1 YCHEIIHOH
po¢eCCUOHANIBHON JIEATETLHOCTH M Pa3BUTHEM HEOOXO-
JUMBIX YMEHUH;

OCO3HAaHHBIM BHIOOPOM M MTOCTPOCHUEM MHAWBHUAYaIbHOMN
TPaeKTOpUU OOpa30BaHMA U JKU3HEHHBIX IUIAHOB C
y4€TOM  JIMYHBIX  MHTEPECOB U  OOIIECTBEHHBIX
notrpeOHOCTEH.

Dcmemuueckoe socnumanue:

CMOCOOHOCTBIO K 3MOIMOHAIBHOMY U 3CTETHUYECKOMY
BOCIPUATHIO  MaTeMaTU4YecKuX  OOBEKTOB,  3ajad,
peLIeHUH, pacCyKICHU;

YMEHUIO BHJIETb MaTE€MaTU4YECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE.

l[eHHocmu HAY4YHO20 NO3HAHUA.
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OpUEHTALEN B I€ATEIbHOCTU HA COBPEMEHHYIO CUCTEMY
Hay4HbIX IIPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~pa3BUTHS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHUMAaHUEM MaTEeMaTHYECKONM HayKH Kak
cepsl UeI0BEUECKOM AEATENbHOCTH, ATANOB €€ Pa3BUTHUS
Y 3HAYUMOCTH JUISl pa3BUTHUS LMBWIN3ALUY;

OBJIAJICHUEM S3BIKOM MAaTEMATUKHM M MaTEeMaTHYECKOM
KYJIbTYpOH KaK CpEeICTBOM ITO3HAHUS MUPA;

OBJIaJICHUEM [IPOCTENIINMHU HaBbIKAMU
HCCIIEA0BATENIbCKOM 1EATEIbHOCTH.

Duzuyeckoe socnumatie

(dbopmMHupoBaHUE KYJIBTYPHI 3A0POBbS M 3MOIMOHAIHHOTO
OI1aronoy4us:

TOTOBHOCTBIO TPHUMEHSTh MaTeMaTHYeCKUE 3HAHHUS B
MHTEpEeCcax CBOEro 3[0pPOBbs, BEACHUS 30POBOTO 00Opaza
KHU3HHU (340pPOBOE MHTaHHE, COAIAHCHPOBAHHBIA PEKHM
3aHATUM M OTHbIXa,  peryjspHas  ¢u3nyeckas
aKTUBHOCTD);

c(OPMHPOBAHHOCTBIO HaBBIKA Pe(IEKCUH, MPU3HAHUEM
CBOEro IMpaBa Ha OMMOKY M TAaKOro ke Ipama JAPYroro
YeJI0BEKa.

Dxonozuueckoe socnumanue:

OpHEHTAalMEe HAa MPUMEHEHWE MATeMaTUYECKUX 3HAHMM
JUIs  pelleHuss 3a7ad B 00JacTH  COXPaHHOCTHU
OKpYJKarollled Cpelbl, IUIAaHUPOBAHUSA IIOCTYNKOB H
OLICHKHA MX BO3MOYKHBIX IIOCJIEICTBHUM Ul OKPYKAOILEH
Cpenbl;

OCO3HaHMEM TJI00ANBHOIO XapakTepa 3KOJOIMYECKHX
po06JieM U myTel X pelieHusl.

JIMYHOCTHBIE PE3yNbTaThl, 00CCTICUNBAIOININE AIANITAIIUIO

00y4arommerocsi K U3MEHSIOMKUMCS YCIOBHSM COLMAIIBHONW U
MIPUPOTHOMN CpEe.IbI;
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TOTOBHOCTBIO K JENCTBUAM B YCIIOBUSIX
HEONPENENEHHOCTH,  IOBBIIIEHUIO  YPOBHS  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B
TOM YHCJI€ YMEHUE YUYUTbCA Yy JPYIruUx JIIOJEH,
npuoOperat B COBMECTHOH JIEATENHOCTH HOBBIC
3HaHMS, HABBIKA U KOMIIETEHLIUU U3 OIbITA APYTHX;
HEOO0XOUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HAHUH, B
TOM 4Hclie (OPMYIUPOBATH UJIEH, TOHITHS, TUIIOTE3bI 00
00BEKTAX U SBJICHUSAX, B TOM YHCIIE PaHee HE U3BECTHHIX,
OCO3HaBaTh  Je(UUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE PA3BUTHE;
CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYAIHIO,
BOCIPUHHUMATh CTPECCOBYKD CHUTYyallMI0 KaK BBI30B,
TpeOyIOMIHMI KOHTPMEp, KOPPEKTHUPOBATH MPUHUMAEMbIe
pemieHust W JACUCTBUS, (HOPMYyTUpOBaTH W OLIEHUBATH
PUCKU U TIOCIEICTBUA, GOPMUPOBATH OTIBIT.

MeTaﬂpeHMeTHbIe pe3yJbTaTbl OCBOCHHA ITPOIpPaMMBbI

yaeOHOro mpenmera «MaremaTHKa» — XapaKTePH3YIOTCS
OBJIaJICHUEM YHUBEPCAIbHBIMU NO3HABATEJIbHBLIMH
JICUCTBUSAMH,  YHUBEPCAIBHBIMA  KOMMYHUKATHBHBIMU
JIEUCTBUSAMU u YHUBEPCAIbHBIMU peryasiTHBHbIMHM
JIEHCTBUSIMMU.

1)

YHuBepcaibHbIe NMo3HaBaTeJIbHbIE JecTBUS
obecrieunBarOT (GopMHUpPOBaHHE O0a30BBIX KOTHUTHUBHBIX
nporeccoB o0yvaromuxcs (0OCBOGHHE METOAOB MO3HAHUS
OKpY)KAalOIIero  MHpa;  NpPUMEHEHHE  JIOTHYECKHX,
UCCIIEeIOBATENbCKUX OMepanuil, yMeHud paboTaTh C
nHpopmanuen).

Basoevie nocuueckue oeticmeust:

BBISBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKU
MaTeMaTHYECKUX 0OBEKTOB, OHATHH, OTHOILICHUN MEXITY
MOHATUSIMH; (OPMYIUPOBATH OINpPEAETICHUS TMOHATHUH;
yCTaHaBJIMBATh CYIIECTBECHHBII NMPU3HAK KIaCCUPHUKALIIH,
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OCHOBaHHUs i OOOOIIEHUS M CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a;
BOCIIPUHHUMATH, (OPMYIMPOBATH U MPEOOPa3OBHIBATH

CYXJICHUA: YTBEPIAUTEIBHBIC u OTpHIIATEILHBIE,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,
BBISIBIISITD MaTeMaTHUYECKUC 3aKOHOMEPHOCTH,

B3aMMOCBSI3M M TPOTHBOpEYHss B (akTax, JIaHHBIX,
HaAOJMIOACHUAX U YTBEPXKICHMSX; Ipeasaratb KpUTEpUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEM U IIPOTUBOPEUNN;
JieJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH,
JNEAYKTUBHBIX M MHAYKTHBHBIX  YMO3aKJIIOYCHUH,
YMO3AKJIFOUEHUH 110 aHAJIOTHH;

pa3ouparp JI0Ka3aTesIbCTBA MaTeMaTHYEeCKUX
yTBEpXACHUN (MPsMBbIE U OT MPOTHUBHOTO), MPOBOIUTH
CaMOCTOSITEIILHO HECJIOKHbIE JI0Ka3aTenbCcTBa

MaTeMaTHYeCKUX (PaKTOB, BHICTPAWBATh apryMEHTAIHUIO,
MIPUBOJIUTL TIPUMEPHl M KOHTPIPUMEPHI; 00OCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BEIOMpATH CIOCO0 perieHus yueOHOU 3a1a4un (CpaBHUBATH
HECKOJIbKO BAapUaHTOB pEIlIeHHUs, BbIOMpaTh Haubolee
MOAXOJAUINM C YYETOM CaMOCTOSTENbHO BbIAECIEHHBIX
KPUTEPUEB).

basosvie uccnedosamenvckue oeicmeusi.

UCIIONIb30BaTh  BOMPOCHl  KaK  HCCIEI0BaTENbCKUI
MHCTPYMEHT IO3HaHus; (OpPMYyJIHUPOBATh  BOIPOCHI,
¢bukcupymomme MIPOTUBOpPEUHE, npobiemy,
CaMOCTOSITENIbHO yCTaHaBJIMBATh HCKOMOE U JAaHHOE,
dbopMupoBaTh  TUMOTE3y, AapPryMEHTHPOBATh  CBOIO
MO3UIINID, MHECHHUE,

MPOBOANTHh TIO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY
HECJIOXKHBIA IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 10
YCTaHOBJICHHUIO 0ocoOeHHOCTEH MaTeMaTUYECKOrO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;
CaMOCTOSITENTLHO (OPMYIUPOBATh OOOOIICHUS U BBIBOJIBI

1o pe3yibraTtamMm MIPOBEIEHHOTO HabIII01eHuS,
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WCCJICIOBAHMS, OICHUBATh JIOCTOBEPHOCTH MOJIYyUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHHIA,

- TNPOTHO3MPOBaTH BO3MOXHOE pa3BUTHE TMpolecca, a
TaKXKe BBIIBUTATh TIPEANOJIOKEHUSI O €ro pPa3BUTUU B
HOBBIX YCJIIOBHSIX.

Paboma ¢ ungopmayueni:

- BBIABJIATH HENOCTATOYHOCTH u N30BITOYHOCTE
nHpOpManuK, aHHBIX, HEOOXOAMMBIX ISl PEIICHHS
3aJ1a4u;

- BbIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATh U
MHTEPIPETHPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U
¢bopM npencTaBieHMs;

- BbIOMparh (QopMy mpenctaBieHUS HHPOPMALUU U
WUIIOCTPUPOBAaTh  peliaeMble  3ajaydu CXEMaMHU,
JIrarpaMMaMu, MTHOU rpaduKoi 1 MX KOMOWHAIIMSIMU;

- OLEHMBATh HAI&KHOCTh HH(POPMALUMU [0 KPUTEPUSM,
MPEUIOKEHHBIM ~ YYUTENEeM WIH CHOPMYITHPOBAHHBIM

CaMOCTOSITEIBHO.
2) YHuBepcaabHbIe KOMMYHHMKATHBHbIE JIEUCTBUS
00ecIeynBarT c(hOpMHUPOBAHHOCTh COIIMAIbHBIX
HAaBbIKOB 00yYarOUIXCS.
Obwenue:

- BOcIpuHUMaTh U  (GOPMYyJIUPOBATH  CYXKICHHUS B
COOTBETCTBUM C YCJIOBUSIMH U IEJIIMH OOIIECHUS; SICHO,
TOYHO, TIPaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NHUCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS IO
XOJy pELIeHUs 3aJayd, KOMMEHTHPOBATh IOJTY4YECHHBII
pe3yJIbTarT;

- B XoJe oOCyXJeHHs 3aJaBaTb BOIPOCHI IO CYIIECTBY
o0CyX/aeMoi TeMbl, MNpPOOJIEMBbI, peIIaeMol 3a1aud,
BBICKA3bIBaTh WJEH, HAIIEJICHHbIE HA MOWCK pPELICHUS;
COIIOCTABJIATh CBOM CYXJIEHHUS C CYXKIECHUSIMU APYTUX
YY4aCTHUKOB JMajora, OOHapy>KuMBaThb pas3inyhe u
CXOZCTBO MO3ULUH; B KOPPEKTHOMI ¢dopme
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(bopMyIHpOBATH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MIPEJICTaBIATh pe3yNbTaTh peleHus 3aJauu,
9KCIIEPUMEHTA, UCCIIEIOBaHMS, IIPOEKTA; CAMOCTOSTEIILHO
BbIOMpaTh ¢opMaT BBICTYIUIEHUS C Yy4€TOM 3aj1ad
MPE3CHTAIH U OCOOCHHOCTEN ayAUTOPUH.

Compyonuuecmeo:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHIMBHIYAIBHOW pabOThl TIPH PEIICHUH YYCOHBIX
MaTEeMaTHYECKUX3aJa4; IMPUHUMATh IeJb COBMECTHOMI
NEeATEIbHOCTH, IUIAHWPOBATh OPraHU3AIMIO COBMECTHOM
paboThI, pacmpenensTh BHIBI pabOT, TOTOBapUBATHCA,
oOCcyXJaTh Mpolecc M pe3yiapTaT padoThl; 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B IPYIIOBBIX dbopmax paboThI
(obcyxnenusi, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI H
Jp.); BBITIOJIHATH CBOKO YacTh paOOTHI M KOOPAMHUPOBAThH
CBOM JICHCTBUS C IPYTUMU WICHAMH KOMAaH/IbI; OIICHUBATH
KauecTBO CBOEr0 BKJIaJa B OOWUH MPOAYKT IO

KPUTEPHSIM, copMyITUpPOBAaHHBIM YYaCTHUKAMHU
B3aUMOJICHCTBHSL.

3) YHuBepcanbHbIE peryiasiTHBHbIE JEUCTBUSA
obecreunBaOT (HOPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK U
KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopeanuzayus:

- CaMOCTOSTENBHO COCTABIISITH TUIAH, aITOPUTM PEIICHHS
3a1aun (MM €ro 4YacTh), BBIOMpATh CHOCOO pelieHus ¢
y4€TOM  UMEIOIIUXCS  PEecypcoB H  COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTUpOBaTb U KOPPEKTHPOBATH
BapHaHTbI peUICHHUH ¢ yu€TOM HOBOM HH(DOpMALIHUL.

Camoxonmpons.

BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CaMOKOHTPOJIS
mporecca M pe3ynbTaTa pPeUIeHHs MaTeMaTHYecKOu
3a/1a4u;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IpU
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pelIeHnN 3a7jaul, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh
Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

- OLECHMBATh COOTBETCTBHE pe3ylbTaTa JESITEIbHOCTH
MOCTABJICHHOW IIENTM U YCIIOBHUSM, OOBSICHATH NPHUYMHBI
JNOCTMKEHUS] WJIM  HENOCTHXKEHHUS LEelIM, HaXOAUTh
OLIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

IIpenmerHble pe3yabTaThl OCBOCHUsI Paboueit
IIPOrpaMMbl 10 MaTeMAaTHKE NPEICTaBJICHbl IO TOAaM
o0y4eHHs B CIEYIONIMX pa3ieiiax MpOorpaMMbl B paMKax
OTIENBHBIX  KYPCOB: B 5—6 Kimaccax — Kypca
«MaremaTtuka», B 7—9 kiaccax — KypcoB«Auredpay,
«"'eomeTrpus», «BeposSTHOCTb U CTATUCTUKAY.

PasBurre nOrmyeckMx NpPENCTAaBICHUM W HAaBBIKOB
JIOTUYECKOTO MBIIUIEHUSI OCYLIECTBIIIETCS HA INPOTSKEHUU
BCEX JIeT OOydYeHHs B OCHOBHOW WIKOJE B paMKaxX BCEX
Ha3BaHHBIX KYPCOB.

[TprOpUTETHBIMH LEJISIMU 00yYeHHsI MaTeMATHKe B
5—6 knaccax ABISIIOTCS:

- NIPOJOJDKEHUE ¢dbopmupoBaHus OCHOBHBIX
MaTeMaTHYECKUX MOHATHI (amuco, BEJINYMHA,
reoMeTpHYECKast ¢urypa), o0ecreynBaroIux

MPEEMCTBCHHOCTE M MEPCIHIECKTUBHOCTE MATEMATUYCCKOT'O
00pa3oBaHUs 00yJaIOLINXCS;

- Pa3sBUTHC HMHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH oOyuaromuxcs, MO3HABATEIBHON
AdKTHUBHOCTH, MHCCIICOAOBATCIBCKUX YMeHHﬁ, HHTEpECa K
U3Y4YCHUIO MaTEMaTHKH;

- TOJBEICHHE OOyYaroIMXCS Ha JOCTYIIHOM JUIS HHX
YPOBHE K OCO3HAHUIO B3aWMOCBSI3M MAaTEMaTHKH |
OKPYKaIOIIEero MUPA;

- ¢opmupoBaHue  (YHKIMOHAIBHOH  MaTeMaTHYECKON

TPpaMOTHOCTH: YMEHHUs paclo3HaBaTh MaTeMaTHUYECKUeE
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OOBEKTHI B peaSIbHBIX JKU3HEHHBIX CUTYAIUAX, IPUMEHSTh
OCBOCHHBIE  yMEHUA Uil  PELIEHUS  IPAKTUKO-
OPUEHTUPOBAHHBIX 3az1ady, HMHTEPIPETUPOBATH
[IOJIyYCHHBIE  pe3yibTaTbl M OLEHUBATh HX Ha
COOTBETCTBUE IPAKTUYECKON CUTYALIUH.

CornmacHo y4eOHOMY TUIaHy B 5—6 Kiaccax
U3ydaeTcs UHTETPUPOBaHHBIM IpenMer «MaremaTtukay,
KOTOPBI  BKIIIOYAeT  apuU(METHUYECKUHd  Marepuan |
HarjsiIHyl0  TEOMETpUIO, a TaKkKe IPONeJeBTHUECKUE
CBEJCHMUS M3 aireOppl, 3JIEMEHTHl JIOTUKM M Hayaia
OIKCATEIbHON CTaTUCTUKH.

VY4eOHblii M1aH Ha U3yYEHUE MaTeMaTUKU B 5—6 Kjaccax
OTBOJUT 5 yueOHBIX YacOB B HEAEII0 B TEUCHHE KaXKJIOro
roja ooyuyenus, Bcero 340 yuyeOHbBIX YacoB.

COJAEP KAHUE YYEBHOI'O KYPCA
10 'OAAM OBYYEHMUA)
5 KIace
Hamypanvusie uucna u nynsp

HarypanbHoe uncno. Psn HatypaneHbIX uncen. Yucmno
0. MW3oOpakeHHe HaTypalbHBIX YHCEeNl TOYKAaMH Ha
KOOpJAMHATHOM (YMCIIOBOI) MPSIMOM.

IlosunvonHas  cucreMa  cuuciaeHusa.  Pumckas
HyMepanusi Kak IpuMep  HEMO3ULIUOHHOW  CUCTEMBI
cuMcClIeHHs. [lecaTUYHas cuCTeMa CUUCIICHUS.

CpaBHeHHE  HaTypajJbHBIX  YHCEN, CpaBHEHHE
HaTypaJbHbIX uucen ¢ HynéM. CrnocoObl CcpaBHEHUS.
OxkpyrieHne HaTypaJbHbBIX YHCET.

CrnoxeHue HaTypaJbHBIX YHCEJ; CBOWCTBO HYJI NpHU
clIoXKeHUH. Bprunranue xak JeiicTBue, 00paTHOE CII0XKEHHUIO.
YMHOK€EHNE HaTypaJbHbIX YUCEIl; CBOMCTBA HYJIS U €IMHULIBI
npu yMmMHOXeHHH. JleneHue Kkak jelicTBue, o0OpaTHOE
YMHOXEHHIO. KOMIIOHEHTBI AEUCTBUM, CBSI3b MEXKIY HHMH.

[TpoBepka pe3ynprara apuMEeTHIECKOro TeUCTBHSI.
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[IepemecTuTenbHOE H  COYETATEIIBHOE  CBOMCTBA
(3aKOHBI) CJIOKEHHMSI W YMHOXXCHHS, pacIpeaeuTeIbHOe
CBOMCTBO (3aKOH) YMHOXEHHUS.

Hcnonp3oBanue OyKB IUIA 0003HaueHus
HEU3BECTHOI'O KOMIIOHCHTA u 3aIMCcU CBOICTB
apu(pMETUYECKUX JEHCTBUMN.

Jenutenu W KpaTHbIE 4YHCIA, PAa3lIOKEHUE Ha
MHOxuTeNH. [Ipocteie u cocrtaBHble uyucna. [lpusHaku
nenuMocTd Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTYpaJIbHBIM MOKA3aTeNeM. 3aluch YHUCia
B BHJIE CYMMBI Pa3psIIHBIX CJIaraeMbIX.

YucioBoe BhIpakeHWE. Bpruucienue  3HAYEHUM
YUCJIOBBIX BBIPAXKEHUM; TOPSAOK BBINOJHEHUS JIEUCTBUM.
Hcnonb3oBaHnue MNpu BBIYUCICHUSAX IMEPEMECTUTEIBLHOIO U
COYETATEJIbHOI0 CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHMUS,
pacnpenenuTeaIbHOIO CBOMCTBA YMHOKEHHUS.

Jlpoou
[IpencraBnenne o qpodu Kak crnocode 3amucu 4acTh

BenuuuHbl.  OOBIKHOBEHHBIE  JpoOu. [IpaBunbHBIE W
HenpaBWibHbIE JIpobu. CmemanHas ApoOb; MpeacTaBiIeHHUE
CMEIIaHHOW JApoOM B BHJAE HENPaBWIBHOW Apodu
BbIICJICHUE 1I€JI0OM 4YacTW 4Yuclia W3 HEeNpaBUIBLHOW JIpoOH.
N3o0paxenue apobeil TouykaMd HAa YHCIOBOW MPSAMOM.
OcHoBHOe  cBoicTBO  Apobu. CoxpamieHue  apoOeid.
[IpuBenenue apobu K HOBOMY 3HaMmeHateno. CpaBHeHHE
poOei.

CnoxxeHue u BbUMTaHUE JApoOeld. YMHOXeHue u
JeneHne ApoOeit; B3auMHO-oOpaTHbIe aApoou. Haxoxnenue
YacTH 1I€JIOT0 U LIEJIOT0 MO €ro YacTH.

Hecstnunass  3amuch  npobeitr.  [lpeacrasieHue
JeCSITUYHON apoOu B BUAE OOBIKHOBEHHOW. M300paxeHwme
JNECATUYHBIX JpoOel TOYKaMM Ha YHCIOBOW MPSMOM.
CpaBHeHHE IECATUYHBIX JPOOCH.

Apudpmernueckue  OEHCTBUS € JAECATUYHBIMU
14



npoosimu. OKpyriaeHUe JECATUUHBIX JpOOEi.
Pewenue mexcmoguix 3a0au

Pemenne  TekcTOBBIX  3amad  apupMEeTHUYECKUM
crnocoboMm. Pemienue normyeckux 3anad. Pemnenue 3amau
nepebopoM BCEX BO3MOXHBIX BapwaHTOB. lcmoib3oBaHue
MIPY PEIICHUH 33]1a4 TaOJIUIl U CXEM.

Pemienne  3amau,  comepkamux — 3aBUCHMOCTH,
CBSI3BIBAIOIIME BEIIMYMHBI: CKOPOCTb, BpPEMS, PACCTOSHUE;
LI€HAa, KOJIMYECTBO, CTOUMOCTb. ETMHUILIBI U3MEPEHHUS: MACCHI,
0o0bEMa, IIEHBI; PACCTOSIHMS, BPEMEHHU, CKopocTu. CBs3b
MEXy €IMHUIIAMHI U3MEPEHUS KaKI0N BETMYHHBI.

Pemenne ocHoBHBIX 3amau Ha apoOu.llpencrasnenue
JTAHHBIX B BUJIC TAOJHUI, CTOJIOYATHIX TUATPaAMM.

Haznaonan ceomempus

Harnsinele npeacraBieHus o Gurypax Ha IIOCKOCTH:
TOYKa, mOpsmas, OTPe30K, Jyd, yroia, JiOMaHad,
MHOT'OYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroi. IIpsamoii, ocTpbIid,
TYIOU U pa3BEPHYTHIN YIJIBL.

JlniHa oOTpe3Kka, METPUYECKUE E€OUHULBI JUIMHBL
JInvHa JOMaHOM, IMEpUMETP MHOIOYrojbHUKa. M3mepenune u
IIOCTPOEHHUE YIII0B C IIOMOIIBIO TPAHCIIOPTUPA.

Harnsgaele npencraBieHus 0 Gurypax Ha miocKOCTH:
MHOT'OYT'OJIbHUK; MPSIMOYTOJIBHUK, KBaJpaT; TPEYrOJbHUK, O
paBeHCTBE QUTYp.

N300paxxenue ¢uryp, B TOM YHCIEe Ha KJIETYATOH
oymare. IlocTtpoenue koHpurypamuii u3 dvacted NpsAMO,
OKPY)KHOCTM Ha HEJIIMHOBAaHHOW M KieT4yarol Oymare.
Hcnons30BaHne CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIBHUKA,
KBaJipaTa.

[Inomane nOpsSMOYroJpHHKAa W MHOTOYTOJIBHUKOB,
COCTABJIEHHBIX M3 TNPSAMOYTOJBHUKOB, B TOM 4HcIe (Uryp,
n300paxEHHBIX Ha KieT4aTtol Oymare. EnunHuibl usmepenus
IIJIOLIAIH.

Harnsnnaele npencraBieHHss O IMPOCTPAHCTBEHHBIX
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¢burypax: MIPSIMOYTOJIBHBIN napajuieIenuIes, KyO,
MHOT'OTPaHHUKHU. N300paxkenue IIPOCTEUIINX
MHOrorpaHHukoB. Pa3BépTku kyba M mnapamienenunena.
Co3pganue  Mozenel  MHOrorpaHHukoB (U3 Oymary,
IIPOBOJIOKH, IUTACTUIIMHA U Ap.).

OO0BEM MPSIMOYrOJIBHOIO Mapajulesenumena, Kyoa.
Enuaune: n3mepenus 0obEMa.

6 x1acc
Hamypanvuwvie uucna
ApudmeTrdeckue ICHCTBUS C  MHOTO3HAYHBIMU
HaTypaJlbHBIMU 4uCIaMU. YHCIOBbIE BBIPAXKEHUS, MOPSIOK
NEeHCTBUM, HCIONIb30BaHUE CKOOOK. Mcmonb3oBaHue mpu
BBIYMCIICHUSIX  NEPEMECTUTEIbHOIO M COYETaTEeJIbHOIO
CBOWCTB CIIO)KCHHSI W YMHOXEHHS, PACIPEICTUTEIHHOTO
CBOMCTBa yMHOXEHMs1. OKpYTrieHUE HATypalbHbIX YUCEL.
Jenutenu w KpaTHbIC 4YHCIIa; HAWOOJBIIUKA OOUTUI
JIeNUTeNb U HauMeHbIIee ob1iee KkpatHoe. [IenMMocTh CyMMBI
U IIpou3BeJIeHus. [lenenne ¢ 0CTaTKOM.
Jpoou
OObIKHOBEHHAss ApoOb, OCHOBHOE CBOWCTBO JpoOH,
cokpameHue Apobeii. CpaBHEHHE | YIOPSAOYHBAHHE
npoOeit. Pemenue 3a1ay Ha HAXOXKJIEHHWE YACTH OT IIEJIOTO U
[[eIoro mo ero 4yactu. J[poOHoe umMciIO Kak pe3yibTar
nenenus. llpencraBnenue aecsITUUHOM JpoOM B BUAE
OOBIKHOBEHHOW JIpOOM © BO3MOXKHOCTH MPEJCTaBICHUS
OOBIKHOBEHHOW JpoOM B BHUJAE JeCATUYHOUN. JlecsaTuyHbIe
apobu U MeTpuyeckas cucrema Mep. ApupMeTudecKue
JEUCTBUST W YUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U
JECSITHUHBIME IPOOSMHU.
Otnomenue. [/leneHue B JaHHOM OTHOIIECHHH. Maciita0,
nponopuus. [Ipumenenne nponopiuii npyu perneHnu 3aaad.
[TonstTue npoueHrta. Beluncienne mnpoueHTa  OT
BEJIMYMHBI M BEJIMYMHBI N0 €€ MPOUEHTY. BripaxeHue

MIPOLIEHTOB JIECATUYHBIMU ApoOsimu. PemeHue 3amad Ha
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IIPOLEHTHI. BbIpaxkeHre OTHOLIEHNS BEIMYUH B IIPOLIEHTAX.
Ilonoscumenvnsie u ompuyamenvbHnovle Hucia

[lonoxxurenbHble W OTpUUATENbHbIE uucia. Llensle
yucna. Mopaynp uyucna, reoMeTpudecKkass WHTEpHpeTalus
Monyas uucna. M3o0paxkeHue Yucen HAa KOOPAWHATHOM
npsamoii. YucnoBble mnpoMexyTku. (CpaBHEHHE YHCEIL.
Apudmernueckue  OeMCTBUS € TOJOXKHUTEIBHBIMU |
OTPULIATEIIbHBIMU YHCIIAMH.

[IpsimoyronbHasi cucreMa KOOpJIMHAT Ha IUIOCKOCTH.
KoopaunaTsl TOYKM Ha IUIOCKOCTH, abcuucca M OpJUHATA.
[TocTpoenue Touek u GuUryp Ha KOOPJAUHATHON TIIOCKOCTH.
Bykeennvie svipasicenusn

[Ipumenenne OykB JUIsl  3allUCH  MaTEMaTHUYECKUX
BBIpaXEHUI u mnpeanoxkeHuid. CBoicTBa apudmeTnyecKux
NerucTBUid.  DyKBEHHBIE ~ BBIDAKEHHMSIT M YHCIOBBIE
MOACTAaHOBKU.  DByKkBEeHHblE = paBEeHCTBa,  HaXOXICHHUE
HEM3BECTHOTO KOMITOHEeHTa. DopMyIbr; pOpMyIbI IepuMeTpa
M IUIOmAAM  [PSMOYrOoJIbHHMKA,  KBajapara, o0béma
napajuiesenumnena u Kyoa.

Pewenue mexcmoswix 3adau

Pemenne  TekcTOBBIX  3afady  apuPMETHUYECKUM
cnocoboM. Pemenue normueckux 3agau. Pemenue 3anau
nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne  3amay, coaepXkalmux  3aBUCHUMOCTH,
CBSI3BIBAIOIIMX BEJIMYMHBI: CKOPOCTh, BpPEMS, PACCTOSHUE;
LI€Ha, KOJNYECTBO,CTOUMOCTb. EMHMIIBI U3MEPEHUSI: MACCHI,
CTOMMOCTH; PAcCTOSIHUS, BpEMEHH, CKOPOCTU. CBS3b MEXAY
€IMHHULIAMU U3MEPEHUS KaKJ10M BETNYMHBI.

Pemenne  3agay, CBA3aHHBIX C  OTHOILEHUEM,
IIPONOPLIMOHAIBHOCTBIO  BEJIMYMH, IPOLIEHTAMH; PpELICHHUE
OCHOBHBIX 3aJ1a4 Ha IpoOU U MPOILIEHTHI.

OneHka W  MNpPUKKIKA, OKpPYIJIEHHE  pe3yJibTara.
CocraBrieHrne OYKBEHHBIX BBIPAKEHUH M0 YCIOBUIO 3aauu.

[IpencraBneHne JaHHBIX C [OMOUIbIO TaOnMMIl U

AuarpamMm. CronbyaThie AuarpaMMbl. YTCHUC U IMOCTPOCHUC.
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UreHue KpyroBbIX JUarpaMM.
Haznaonan ceomempus

Harnsinaeie mpencraBieHuss o Gurypax Ha IJIOCKOCTH:
TOYKa, mOpsmas, OTpPe30K, Jyd, yroia, JiomMaHad,
MHOT'OYTI'OJIbHUK, YeThIPEXYTOJIbHUK, TPEYTrOJIbHUK,
OKPY’KHOCTb, KpPYT.

B3aumHoe pacnonoxeHue IBYyX IpPsIMbIX Ha INIOCKOCTH,
napajuieJbHble  IMpsAMbIE, NEPHEHAUKYJSIPHBIE  IMpPSMBIE.
W3mepenune pacCTOSAHUNA: MEXAY JIBYMS TOUKAMHU, OT TOUKH
110 TIPSAMOW; JIMHA MapILIpyTa Ha KBAJAPAaTHON CETKeE.

N3mepenne W IIOCTPOEHHE YIVIOB C  IIOMOIIBIO
TpaHcropThpa. Bunbl TpeyroapHHUKOB: OCTPOYIOJIbHBIM,

MIPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIN; paBHOOEPEHHBIH,
PaBHOCTOPOHHUU. YeTpIpEXYroJIbHUK, PUMEPHI
YETBIPEXYTOJILHUKOB. [IpssMOYyTOJIBHUK, KBaJpar:

UCIIOJIb30BAaHUE CBOMCTB CTOpPOH, YIVIOB, JMAaroHaJe.
N300pakeHne TEOMETpPHUYECKHX (HUTyp Ha HEIMHOBAHHOM
Oymare ¢ MCHOJb30BAHUEM IUPKYJIS, JTUHEHKH, YroJIbHUKA,
tpancnoptupa. [loctpoenust Ha KieT4aroii Oymare.

Ilepumerp  MHoroyrosbHuka. Ilomsarne — ruromanu
¢burypsl; eauHUIBl u3MepeHus miomanu. [lpubmmxénnoe
U3MepeHue IUiomaa (uryp, B TOM YHCI€ Ha KBaJpaTHOU
cerke. [IpuOmmk€HHOE U3MEpeHHe MJIMHBI OKPYKHOCTH,
IJIOLIAIA KpyTa.

CumMerpusi: IeHTpaibHas, oceBas M 3epKajbHas
cummMeTpun.Iloctpoenne cuMMeTpUYHBIX QUTYP.

Harnsgnele mpencraBieHus O — IPOCTPAHCTBEHHBIX
¢urypax: napajmuienenumnesn, Ky0, npusMa, IMpamMuia, KOHYC,
nunuHAp, map u cdepa. M3o0pakeHne MpoCTPaHCTBEHHBIX
¢uryp. IIpumeps! pa3BEPTOK MHOTOTPAHHUKOB, LUIMHIPA U
konyca. Coznanue Mozenel MpoCTpaHCTBEHHBIX (uryp (u3
Oymaru, MpoOBOJIOKH, IUIACTUIMHA U JIp.).

[Tonstue o0vEMa; equHUITBI U3MepeHusi 00bEMa. OOBEM
IPSIMOYTOJIBHOTO Mapajulesenumnenaa, Kyoa.
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IVIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIBTATbI
OCBOEHUWSA NIPUMEPHOM PABOYEM ITPOI'PAMMBI
KYPCA (IO 'OJAM OBYYEHMUA)

OcBoenne yweOHOro kypca «MaremaTnka» B 5—6

KJlaccaX ~ OCHOBHOM  IIKOJBl  JOJKHO  oOecreduBaTrh
JOCTUKECHHUE CICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB:

5 kaacce
Yucaa u eviyucienus

[loHnMaTh ¥ TPaBUWIBHO  YHOTPEOJISATh  TEPMMHBI,
CBSI3aHHBIE C HATYpaJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMU
U JIECATUUHBIMU JIPOOSIMH.

CpaBHUBaTh M YNOPSJIOYMBATH HATypallbHbIE 4HCIIA,
CpaBHUBaTb B IPOCTEHIINX CIy4asXx OOBIKHOBEHHbIE
Ipo0u, AeCSITUUHBIC APOOH.

CoOoTHOCUTh TOUKY Ha KOOPAMHATHOM (YMCIOBOI)
MpsIMON C COOTBETCTBYIOUIMM €H YMCIOM M H300pakaTh
HaTypaJbHbIE YHWCJIa TOYKAMM Ha KOOPAMHATHOMN
(4ncoBOI) MPSAMOIA.

Beimonuate apudmMernueckue AeHCTBUS C HATypaJbHBIMU
YlCllaMU, C OOBIKHOBEHHBIMH JpPOOSIMH B IMPOCTEHIINX
ClIyyYasix.

BoinonHsATe IIPOBEPKY, MPUKUJIKY pe3ynbTaTa
BBIYMCIICHUM.

OxpyrJsITh HaTypalabHbIE YHUCIIA.

Pewenue mexcmoswix 3a0ay

Pematb TekcToBbIe 331auu apuPMETHYECKUM CIIOCOOOM U
C TIOMOIIBI0 OPTaHU30BAaHHOT'O KOHEYHOT'O Iepedopa Bcex
BO3MOJKHBIX BapUaHTOB.

Pemats 3a/1a4u, coJepKaiue 3aBUCHUMOCTH,
CBA3BIBAIOIIME BEIMYHUHBI: CKOPOCTh, BPEMS, PACCTOSHHUE;
LIEHA, KOJIUYECTBO, CTOUMOCTb.
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Hcnonb30BaTh KpaTKWE 3allMCH, CXEMBI, TaOIUIIBL,
0003HaYeHHS TP PEIICHUH 33/1a4.

ITonp3oBaThCs OCHOBHBIMH CAUMHUIIaMU HU3MCPCHUA:
[EHBI, MAacChl; PACCTOSHUS, BPEMCHH, CKOPOCTH;
BBIPpAXKATh OJHU CAWMHUIBI BEJIMYHUHBI YCPEC3 APYTHC.
HM3Biiekath, aHaNIM3UpPOBATh, OLICHUBATH HH(OPMALMIO,
MPEJCTAaBICHHYIO B TAaOJHIIe, HA CTOJIOYATOM AMarpamme,
UHTEPIPETUPOBATD HPEICTABICHHBIC JaHHEIE,
HCIIOJIb30BATh JAaHHBIC IIPU PCIICHUHA 3aaY.

Haenaonas ceomempus

Ilosnp30BaTbcs IEOMETPUYECKMMHU IIOHATUSAMHU: TOUKA,
npsimMasi,  OTPe30K, JIyd, YIroj, MHOIOYI'OJbHUK,
OKPY>KHOCTb, KPYT.

[IpuBoauTe npuMeEpbl OOBEKTOB OKPYKAIOLIEr0 MHPA,
uMerIuX (GopMy H3ydEeHHBIX TEOMETPUUECKUX (PUryp.
Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJlaMH:
BEpIIMHA CTOPOHA; C  MHOIOYTOJIBHMKaMHu:  yroll,
BEpILKHA, CTOPOHA, AUAroHallb; C OKPYKHOCTBIO: PAaIUyC,
IUaMeTp, LEHTP.

N300paxaTh H3ydeHHbIE Te€OMETpUYecKHe (Urypsl Ha
HEIMHOBAHHOM ¥ KjeTyaTod Oymare ¢ TOMOIIbIO
LUAPKYJIS U JIMHEVKU.

HaxomuTe  [UIMHBI ~ OTPE3KOB  HENOCPEACTBEHHBIM
U3MEpPEHUEM C IOMOIIBI0 JIMHEHKH, CTPOUTH OTPE3KU
3aJaHHOM JUIMHBI; CTPOUTH OKPYXHOCTh 33JaHHOIO
panuyca.

Hcnonbs3oBate CBOICTBa CTOpPOH u YTJIOB
NpsIMOYTOJIbHHMKA, KBajgpara sl HUX IOCTPOEHUS,
BBIYHCIIEHUS IUIOIAIN U IEPUMETPA.

Boruncnate  mepumerp M IUIOIIAAbL  KBajpara,
IIPSIMOYTOJIbHUKA, ¢uryp, COCTaBJIEHHBIX u3
MPSIMOYTOJILHUKOB, B TOM uucie (QUryp, n3o0pak€HHbIX
Ha KJIeT4aToi Oymare.

ITonp30BaThCs OCHOBHBIMU MCTPUYCCKMMHU CAWHUIaMU
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M3MEpEHUs JUIMHBI, TUIOMIAAN; BbIPAXaTh OJHU €IMHHIIBI
BEJIMYMHBI Yepe3 Ipyrue.

PacroznaBate mapautenenumen, KyO, HMCIHOIb30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, PeOpPO TpaHb, H3MEPEHUS;
HaXOJUTh U3MEPEHUS NapajuieNienunena, Kyoa.
Beruncisats 006EM ky0Oa, mapaienenuriesa mo 3a1aHHbIM
U3MEpPEHUSIM, TIOJb30BaThCS  CIMHULIAMU  W3MEPCHHS
00BEMa.

Pemats HECIIOKHEIE 3a1a4n Ha U3MepeHue
TCOMETPHYCCKUX BEJIIMYUH B MPAKTUICCKUX CUTYALIHSX.

6 KJjacc

Yucna u svluucienus

3HaTh U IIOHMMAaTb TEPMHHBI, CBSA3aHHBIC C PA3JIUYHBIMU
BUJAMHU YHCET M croco0aMu HMX 3alHCH, NEPEXOIUTh
(ecau 3TO BO3MOXKHO) OT OJHOM (pOpMBI 3amMcH YHcCaa K
JPYTOH.

CpaBHuBaTh M YNOpPANOYMBATH  IE€JbIE  4YHCIIA,
OOBIKHOBEHHBIE U JIECATHYHBIE TPOOU, CPAaBHUBATH YUCIIA
OJIHOTO U Pa3HbIX 3HAKOB.

BeImonHATh, coderas yCTHBIE M IMCBMEHHBIEC IPUEMBI,
apupMeTHyecKre ACUCTBUS C HATYypaJbHBIMU U LIETBIMU
YlCcllaMi, OOBIKHOBEHHBIMM U JECATUYHBIMU JApPOOSMH,
MIOJIOXKUTEIbHBIMU U OTPULIATEIIbHBIMUA YUCIIAMH.
BeruncnaTe 3Ha4€HMS YMCIIOBBIX BBIPAKEHUM, BBITOJIHATH
NPUKUIKY M OLECHKY  pe3yibTaTa  BBIYUCIICHUII;
BBINIOJIHATh MPeoOpa30BaHUsl YMCIOBBIX BBIPAXKEHUH Ha
OCHOBE CBOMCTB apu(METHUECKUX AECHCTBUII.
CoOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSIMOM C
COOTBETCTBYIOLIMM €W 4YHCIOM U Hu300pakaTb YHCIa
TOYKaMH Ha KOOPAMHATHOM NpPSMOHM, HAXOJWTh MOAYJb
YuCIa.

CoOoTHOCUTH TOYKM B  MPSIMOYTOJIBHOM  cHUCTEME
KOOPAMHAT C KOOPAMHATAMU DTON TOUKH.

OprrJ'ISITI) OEJIbIC YHUCIa U JCCATHYHBIC leO6I/I, HaxXoauThb
21



NPUOIMKESHUS YHCEIL.

Yucnosvie u 6yK6€HHbl€ BbIpAJNCEHUA

[Tonumatre ® ymoTpeOJsATH TEPMHUHBI, CBS3aHHBIE C
3aIHChI0 CTETICHU YHCIIa, HAXOAUTh KBaApaT U KyO ducia,
BBIYHCIISATH 3HAYCHMS YHCJIOBBIX BBIPAYKEHHUI,
COAEPKAIIMNX CTENICHH.

[Tonp30BaTbcsi MpHU3HAKAMU JIETUMOCTH, PACKJIAJIbIBATh
HATypaJbHbIC YUCJIA HA TPOCTHIE MHOKHUTEIIH.
[Tonp30BaTbcsi MacmTaboM, COCTABIATH MPOMOPIUU U
OTHOIIICHHS.

Hcnonb3oBath OykBel 111 OOO3HAYEHHS] 4YHUCEN TMpU
3allUCH  MAaTEMAaTHYECKUX  BBIPAKEHUH, COCTaBIATh
OYKBEHHBIE BBIPKEHUS U (DOPMYIIbI, HAXOJUTh 3HAYCHUS
OYKBCHHBIX BBIPQKCHHIM, OCYIICCTBIISISI HEOOXOIMMEBIC
MMOJCTAaHOBKHU U ITpeoOpa3oBaHus.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0ay

Pematp MHOT'OIIarOBbIE TEKCTOBbIE 3aJauu
apu(mMeTHuyecKuM crocodooM.
Pemate  3amauM,  cBsI3aHHbIE C  OTHOILEHHUEM,

MPONIOPIIMOHATILHOCTHIO BEIMYUH, MPOIEHTAMH; pEIIaTh
TPHU OCHOBHBIE 33/1a4M Ha IpOOU U MPOLIEHTHI.

PemaTs 3a7a4H, cozeprKanye 3aBUCHMOCTH,
CBSI3bIBAIOIME BEIMYUHBI: CKOPOCTb, BPEMS, PACCTOSTHHE,
[IeHa, KOJHMYECTBO, CTOMMOCTH;, TPOU3BOJUTEIBHOCTD,
BpeMs, 00bEMa paloThl, HCHOIB3Ys apUPMeTHUYECKHe
JEWCTBUS, OICHKY, MPUKUAKY; TIOJIH30BATHCS SINHUIIAMA
M3MEPEHUs] COOTBETCTBYIOIINX BEJINYHH.

CocTtaBisTh OYKBEHHBIC BBIPKEHHS 110 YCIIOBHIO 3a/Ia9H.
W3BnekaTh MH(OpMAIUIO, PEACTABICHHYIO B Ta0NHIaX,
Ha JIMHENHOW, cTONOYAaTON WM KpyroBo AMarpammax,
MHTEPIPETHPOBATH MIPECTABICHHbIC JTaHHBIE;

HCIIO/IB30BaTh JaHHBIE IIPU PELICHUHN 3a1a4.
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[IpencraBnsate wuHQOPMANMIO C TIOMOMIBIO  TaOJIHII,
JIMHEWHOH M CTOJIOYATON AHarpaMM.

Haenaonas ceomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUPA,
UMEIoIUX (OpMy M3yYEHHBIX F€OMETPUUYECKUX TUIOCKUX
U TPOCTPAHCTBEHHBIX (UTYp, TNPUMEPHl pPAaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxkaTh ¢  TOMOLIBIO  IHMPKYJSA,  JUHEWKH,
TPaHCIOPTHpPA HA HEIMHOBAHHOM M KieTyaToil Oymare
U3Y4YECHHbIE IUIOCKME TeoMeTpudeckue (urypel u
KOH(MUTYpalu, CHMMETpUYHbIEC QUTYPBHI.

[Tonp30BaTbCsi rEOMETPUUYECKUMHU TTIOHATHSIMH: PABEHCTBO
buryp, CUMMETpPUS, HCIOJNb30BATh TEPMHHOJIOTHIO,
CBA3AHHYI0 C CHMMETPHUEH: OChb CHMMETPHM, LEHTP
CUMMETpPUHU.

Haxonute BenWYMHBI YIJIOB U3MEPEHUEM C ITOMOILIBIO
TPAHCIIOPTHPA, CTPOUTH YIVIbl 33JaHHOW BEJIUYMHBI,
MOJIb30BaThCSl IPU PELICHUU 3a7ad TPaayCHOW MeEpou
yIJ0B; pPAcIO3HaBaTh Ha 4YEpTEkKax OCTPBIA, MPSAMOMH,
Pa3BEPHYTHIN U TYIIOM YIJIBL.

Beruucnare qyiMHy JIOMaHOU, IEPUMETP MHOTOYTIOJIBHHKA,
IIOJIB30BAThCA €IMHUIIAMHU W3MEPEHMS JJIMHBI, BbIpAXKaTh
OJIHM €IMHULIBI U3MEPEHUs JUIMHBI YEPE3 APYTHUE.
Haxomutbe, wucnonb3ys  4epTEXHBIE  MHCTPYMEHTHI,
pacCTosiHUA: MEXKIYy JABYMs TOYKaMH, OT TOYKH JI0
MIPSIMOM, JUIMHY ITyTH Ha KBaJPAaTHON CETKE.

Bbruucnare  muomane  Guryp,  COCTaBIE€HHBIX U3
MPsIMOYTOJIHUKOB,  HCIOJNb30BaTh  pa3dHeHue  Ha
NPSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPBI, TOCTpauBaHUE 10
MIPSIMOYTOJIBHUKA; MOJIb30BAaThCA OCHOBHBIMH €IMHHUIIAMHU
W3MEpPEHHs  IUIOIIAJM; BbIpaXaTb OOHU  €IMHULBI
W3MEPEHUS TUIOLIAAN Yepe3 Apyrue.

Pacnio3HaBaTh Ha MOJENAX U WM300paKEHUSX MHPaAMHILY,

KOHYC, ULWIMHIpP, HCIOJIb30BaTh  TEPMUHOJIOTHIO:
23



BeplIMHA, pedpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.
N3o0pakath Ha KiIeT4aTol OyMare mpsSMOYTOJIbHBIN
napajuleJenue.

Boruncnsate 00bEM IPSIMOYTOJIBHOTO TapajuleNenuneaa,
Ky0a, MOJIb30BAThCSI OCHOBHBIMHU €IMHULIAMH W3MEPEHUS
0o0BbEMa; BBIpaXKaTh OJHU EAMHULIBI M3MEpEeHUs 00BEMa
4yepes JpyTue.

Pemarp  HecnokHble — 3aJaud  HA ~ HAXOXKJIEHUE
F€OMETPUYECKUX BEJIMYUH B IPAKTUYECKUX CUTYAIHUSX.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUS)

5 kaacce (170 1)

HazBanue
pasnena (Tembl)

OcHoBHOE coJiepKaHue

OcHOBHBIE BUAbI ACATCIIBHOCTHU

Kypca (41cio o0yyaroImuxcs
YacoB)
HarypaabHhble Hecsatuunas cucrema | Yurars, 3alUChIBAT, CPaBHUBAThH
yucaa. cuuciaeHus. Psyn HaTypalibHbIX | HaTypajbHble  4YHClia;  Npeliaratb M
JeHcTrBuA ¢ gucen. Harypanbublii  psan. | o0cy:xkgaTh  c¢mocoObl  YIIOPSIOYMBAHUSA
HATYpPaJbHBIMH Uucno 0. HarypanbHble ymcia | YuCell.
YHCIAMU Ha KOoOpAMHATHOM  mpsMoil. | M300pamxkarh  KOOpPAMHATHYHO  HIpPSIMYIO,
(43 uv) CpaBHeHue, OKpYIJICHME | 0TMeYaTh YUCJa TOYKaMU Ha KOOPAWHATHOU

HaTypaJIbHBIX YUCEIL
Apudmernueckue AEUCTBUS C
HaTypaJIbHBIMU YHCIaMHU.
CaoiicTBa HYJS MPH CIO0XEHUU
u YMHOXEHHH, CBOICTBa

IPSIMOM, HAXOAMTb KOOPAWHATHI TOUKH.
HUcciaenoBarbs  cBOICTBA  HATYpaJBbHOIO

pana, uvcen 0 wm 1 TpuU CHOXKEHUU U
YMHOKCHHH.
Hcnoan3oBath NPaBHJI0 OKPYTJICHUS
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CAWMHUIBI IPH YMHOXCHUU.

HaTypaJIbHBIX YUCCIIL.
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[IepemecturensHoE u
COYETaTENBHOE CBOICTBa
CIOXEHUA U  YMHOXKEHUS,
pacrpenenuTesIbHOE  CBOMCTBO
YMHOXEHHS. Henurenn  u
KpaTHbIE 4YHCIa, PA3JI0KEHUE
yycia Ha MHOXUTeNu. JleneHue
¢ ocrarkom. IIpocteie wm
cocraBHble uyucna. I[lpusznaku
nenuMocTH Ha 2, 5, 10, 3, 9.
Crenenb ¢ HaATYpaJIbHBIM
MOKa3aTeieM.

Uucnoble BBIPAKEHUS; TOPSAIOK
JICUCTBUH.

Pemrenne TeKCTOBBIX 3a/1a4 Ha BCE
apupMeTHIECKHUEe IEHCTBHSI, HA
JBUKEHUE U MTOKYIIKH

BoinosHars apudgmMerndeckne AeicTBUSA C
HaTypaJbHBIMU YHCIIAMU, BBLIYMCJIATH
3HAQYEHUsSI  YMCJIOBBIX  BBIPAXKEHUM  CO
ckoOKaMHu ¥ 0€3 CKOOOK.

3anuchIBaTh IPOU3BEACHNUE B BUJE CTEIICHH,
YUTaTh CTEIICHH, HCIO0JIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHME, II0Ka3aTelhb),
BbLIYMCJIATH 3HAYEHUS CTCIICHECH.
BbINOJIHATE NPUKUAKY M OLEHKY 3HAYCHUI

YUCJIOBBIX  BBIp@XCHHH, TMpemljiaratb H
NPUMEHATH NPUEMBI NPOBEePKH
BBLIYUCIIEHUI.

Hcnosb30BaTh NPU BHIYUCICHUAX
IIEPEMECTUTEIBHOE U COYETATEIBHOE CBOMCTBA
CJIOKEHUS U YMHOKEHHUs, paCIpEACIINTEIbHOE
CBOMCTBO YMHOXEHUS; (P)OPMYJTHPOBATH U
NPUMeHSTH NPaBUJIA TpeoOpa3oBaHus
YHUCJIOBBIX BBIPAKEHU Ha OCHOBE CBOMCTB
apuMeTUIECKUX JEHCTBUM.
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HccnenoBarb uuCIOBBIE 3aKOHOMEPHOCTH,
BbIIBUTATh M OO0OCHOBBIBATH THIOTE3bI,
¢dopmyaupoBaTh 00001IeHUSA U BBIBOABI 110
pe3yiabTaTaM MpPOBEIEHHOTO HCCIEIOBAHMUS.
®opMyJIMPOBATH ONpeAeTeHus JICTUTENS U
KpaTHOTO, HA3bIBATH JCIHUTEIIM U KpaTHBIC
YlClia; pacMo3HABATHL MIPOCTHIE U COCTAaBHBIC
yucina, (opmMyJupoBaTb W NPHUMEHSATH
NpU3HAKM JaeaumocTd Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHCIIA
Ha MPOCThIE MHOXKHUTENIH; HAXOAUTH OCTaTKU
OT JIEJICHUS U HETMOJIHOE YacTHOE.
Pacno3HaBaTh  HCTMHHBIE U JIOXKHBIE
BBICKA3bIBAaHUSA O HATypajbHBIX YHCTAX,
NPUBOAUTH NPHUMeEPbl U KOHTPIPUMEPHI,
CTPOUTH BbICKA3BIBAHUSI U  OTPHUIAHUSA
BBICKA3bIBAHUN O CBOMCTBAX HaTypalbHBIX
YHUCEI.

KoucrpyupoBarhb MaTeMaTH4ecKue
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NPeJJIOKEHUsI C IOMOIIBIO CBA30K «U»,
CHIIN», «ECIMH. .., TO...».

PemaTh TekcTOBbBIE 337aUd apU(PMETHUECKUM
Croco0OM, MCHOJIb30BaTh  3aBHCHMOCTH
MEXIy BeIMYMHAMM (CKOpOCTb, BpeMms,
paccTosiHue; LEeHa, KOJINYECTBO, CTOUMOCTD U
Jp.): AaHAJU3HUPOBATH U OCMBICIAMBATH TEKCT
3a1aud, nepeopMyJHpPOBATH  YCIIOBHE,
H3BJICKATH HE00XO0 UMbl JJaHHBbIE,
yCTaHABJIUBATH 3aBUCUMOCTH MEXIY
BEIUYMHAMU, CTPOUTH JIOTUYECKYIO LIETIOUYKY
paccyXIeHH.

MogjaeanpoBaTrb XOJ peLIEHUs 3a4aud  C
MTOMOLIBIO PUCYHKA, CXEMBI, TAOIUIIBI.
IIpuBoaMTS, pa3oupars, OLICHUBATH
pa3InuHble  PELICHMs, 3allMCH  PELICHHUU
TEKCTOBBIX 3a]1a4.

Kputrnyeckn  oumeHMBaThb  ITOJIY4ECHHBIN
pe3yabTaT, OCYWEeCTBJATh CaMOKOHTPOJb,
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IpoBepsisi OTBET HA COOTBETCTBUE YCIIOBUIO,
HAXOJAMTh OLIUOKH.

Pematp 3a7aun ¢ momoiuipio nepedopa Bcex
BO3MOJKHBIX BapUaHTOB.

3HAKOMHMTBCSI €  HMCTOPHMeH  pPa3BUTHUA
apumMeTHKu

30




Harasgnas
reoMeTpus.
JIMHuM Ha
IJIOCKOCTH
(12 9)

Touka, npsmas, OTpe3OK, Jyd.
Jlomanas. H3mepeHue [UIMHBI
OTpe3Ka, METPUYECKUE
€IMHULIBI W3MEpPEHUs JUIMHBIL.
OKpyKHOCTb u KpYT.
[IpakTuueckas pabota
«IlocTpoenue y30pa u3
OKPY>KHOCTEN».

VYron. IIpsmoii, ocTpslid, Tynou
u Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.
[IpakTuueckas padbora
«IlocTpoenue yrimos»

Pacno3HaBaTp Ha uYepTexax, pPHUCYHKAX,
ONMCHIBATH, WCIOJb3ysd TEPMUHOJOTHIO, U
H300pakaTh C I[OMOUIBIO  YEPTENKHBIX
WHCTPYMEHTOB: TOYKY, MPAMYI0, OTpPE30K,
Jy4, yroJl, JOMaHY0, OKPY>KHOCTb.
Pacno3znaBarb, NPUBOAUTL  NPHUMeEPbI
00BEKTOB PEAIbHOTO MUpPa, UMEIOIINX PopMy
U3YYCHHBIX (QUTYp, OLIEHUBATH UX JIMHCHHBIC
pa3Mepsl.

Hcnonb30BaTh NTUHEHWKY M TPAHCIOPTHUP KaK
WHCTPYMEHTBI JUISl IIOCTPOEHUSI U U3MEPEHUS:
U3MEPATH JUIMHY OTpE3Ka, BEIMYHMHY YIJIa;
CTPOUTHL OTPE30K 3aJaHHOM [UIMHBI, YTOJI,
3a1aHHOU BEJINYMHBIL; OTKJIAABIBATH
LUPKYJIEM  paBHbBIE  OTpPE3KH, CTPOMTH
OKPYKHOCTh 3a/IaHHOTO panuyca.
HN3o00paxath KOH(UTYpaIiu
reoMeTpuuecknx  (GUryp H©3  OTPE3KOB,
OKPY>KHOCTEH, MX YacCTEH Ha HEIMHOBAaHHOW U
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KJIeT4aToi Oymare;

npeniararhb, ONMUCHIBATH u
00Cy:KI1aThCIOCO0bI, AJIrOPUTMBI
IIOCTPOEHHSI.

Pacno3naBathb " H300paxkaTh Ha

HEJIMHOBAHHOW W KJIETYaTOW Oymare mpsiMoi,
OCTPBIM,  TyHOM,  Pa3BEPHYTBIM  YIUIBL;
CPAaBHHUBATH YIJIbL.

BeruncasiTe JUIMHBI OTPE3KOB, JIOMaHbIX.
IToHuMAaTh M HCIO0JIB30BATH NPU PelLICHUH
3aJa4 3aBUCHUMOCTH MEXAYy €AVMHULAMU
METPUYECKON CHCTEMBI MEp; 3HAKOMHUThCSH C
HEMETPUYECKUMU CUCTEMaMU MED; BbIPAKATH
JUIMHY B Pa3JIMYHBIX €IMHULIAX U3MEPEHUS.
HccaenoBarh Gurypsl 1 KoH(pUrypamum,
HCIOJIB3YS LU POBBIE pECypPCHI
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OO0BLIKHOBEHHDI
e Ipodu
(48 1)

JpoOb. [IpaBuibHBIE u
HETPaBUIIbHbIC Ipoou.
OcHOBHOE  CBOWCTBO  JIpOOH.

CpaBuenue npo0eit.

Crnoxenune H BBIUMTAHHE
OOBIKHOBCHHBIX Ipo0ei.
CwMelragHas pOOBk.
YMHOXEHUE Hu JICICHUEC
OOBIKHOBEHHBIX Ipo0eit;
B3aUMHO-O0paTHBIE IPOOH.

Pemenne  TeKCTOBBIX — 3ajad,

conepxaimux Apoou. OCHOBHbBIE
3a/1auM Ha APOOU.

[Ipumenenue OyKB JUIs 3aITUCH
MaTEeMaTHYECKUX BBIPAKECHUH U
NPEJI0KEHU I

MopeaupoBaTh B rpadUueCcKOi, TPeIMETHON
(dbopMe, ¢ MOMOIIBI0 KOMIIBIOTEPA TIOHATUS U
CBOMCTBa, CBsi3aHHbIE C OOBIKHOBEHHOM
IpoObIO.
YutaTh W 3aNHCHIBATH, CPaBHUBATh
OOBIKHOBEHHbIE Ipobu, npenararhb,
000CHOBBIBATL M O00CY:KIATh CIOCOOBI
yIOPSA0YUBaHUS 1poOeit.

H306paxkarb 00bIKHOBEHHBIE APOOU TOUKAMHU
Ha KOOpPJMHATHOW NPSMOM; HCHOJb30BaTh
KOOPJIMHATHYIO MPAMYIO Ui  CpaBHEHUS
Tpo0ei.

DopMyJIMPOBATh, 3ANUCHIBATH ¢ MOMOIIbLIO
OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
IpoOH; HCMOJIBL30BATH OCHOBHOE CBOMCTBO
npobu 1 COKpalleHus Apoded U mpu-
BeJIeHUS IpoOr K HOBOMY 3HAMEHATEITIO.
IIpeacraBasAsTh CMENIaHHYIO JAPOOb B BHJIE
HETIPAaBWJILHONW W BBIJCIATH IEIYI0 YacTh
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qucia U3 HepaBUIbHOM IpoOH.

BeInoiHATL apudmernyeckue JeiicTBUSA C
OOBIKHOBEHHBIMH  JIpO0SIMM;  NPUMEHATh
cBoiicTBa apudMeTudecKux IeHCTBUN s
panoHaIU3au BHIYMCICHUN.

BbInoJIHAT,  NPUKHAKY W OLEHKY
pe3yiabTaTa BBIYMCICHHH; NpeAaararb H
NPUMEHSATH npuémMbI NpOBepPKH
BBIYMCIICHUM.

IIpoBoauTh HccIe0BaHUSA CBOMCTB JIpo0Oeii,
OTHPAasICh HA YUCIIOBBIE KCIIEPUMEHTHI (B TOM
YHUCJIE C TIOMOIIBIO KOMITBIOTEPA).
PacnozHaBaTh  UCTHMHHBIE M JIOXKHBIE
BBICKa3bIBaHUsl O  Jpo0sAX, NPUBOAUTH
NpuMepbl U KOHTPIPHUMEPHL, CTPOUTH
BbICKA3bIBAHU S u OTpULIAHUS
BBICKA3bIBAaHUH.

PemiaTe TEKCTOBBIE 3a/aud, COJEpKallIHe
NpoOHbIE JaHHbIE, U 3aJjaud Ha HAXOXKICHHE

34




qaCcTu 0OC€JIoro " n[OejJaoro IO €ro 4actTu,
BBIAABJIATH UX CXO0ACTBA U pa3/iniusl.

Harasspnas
reoMeTpus.
MHOroyroJibHuUKu
(10 v)

MHoroyronsHuku.  Yersipéx-
YTOJIBHUK, IPSIMOYT OJIBHUK,
KBaJpar.

[IpakTnueckas pabota

«IlocTpoeHune NPAMOYroOJIbHUKA
C 3aJaHHBIMH CTOpPOHAMM Ha
HEJIMHOBAaHHOU Oymarey.
TpeyroiabHUK.

[Inomane u nepumerp
IIPSIMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, €IMHUIIBI
n3MepeHnus iomanu. [lepumerp
MHOT'OYTOJIbHUKA

MogaeanpoBaTh XOJ peUICHUs 3a7aud C
MOMOIIIbIO PUCYHKA, CXEMbI, TAOTHUIIBI.
IIpuBoaNTH, pa3oupars, OIIEHMBAThH
pa3IM4YHbIC PEIICHUS, 3allUCH  PEIICHUM
TEKCTOBBIX 3a7a4.

Kpurnueckn OLICHMBATh  IOJYYEHHBII
pe3yibTaT, OCYIIECTBISTH CaMOKOHTPOJIb,
IPOBEPsIsl OTBET HAa COOTBETCTBHE YCJIOBHIO,
HAXOIUTh OIINOKH.

3HAKOMHTBCSI €  HMCTOPHMell  pa3BUTHUA
apuMeTUKu OnuchIBaTh, HCMOJb3YS
TEPMHUHOJIOTHIO, M300pa’kaTh C IOMOIIBIO
YepTEXKHBIX  MHCTPYMEHTOB U OT  PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJLHUKH.
IIpuBoAMTHL MpUMEPHI OOBHEKTOB PEATHHOTO
MHUpa, UMERIMUX (OPMYy MHOTOYTOJIbHHKA,
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IpsIMOYTOJIbHUKA, KBaJpaTa, TPEyrojbHUKa,
OLleHMBATh  MX  JIMHEHHBIE  pa3MepHl.

BbluMciasaTh:  mepuMeTp  TPEYroJibHHKa,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHHKA,
IUTIOMIA/Ib IPSIMOYTOJIbHUKA, KBaIpaTa.
H3o6paxkars OCTPOYTOJIbHBIE,
IPSIMOYTOJIbHBIE u TYHOYTOJIbHBIE
TPEYrOJbHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJeTyaToi
Oymare KkBaapaT U  MPSMOYIOJbHUK  C
3aJaHHBIMM JJUHaMu cTopoH. MccaenoBarh
CBOMCTBA TIPAMOYTOJIBHUKA, KBaJpaTa IMyTEM
OKCHEpUMEHTa,  HAOMIOJEHUs,  HU3MEpEHHUs,

MOJICJIMPOBAHNS; CpPaBHUBATH CBOMCTBA
KBaJpara U NpsiIMOYrOJIbHUKA.
Koucrpyuposarhb MaTeMaTH4ecKHe

npe110KeHust c MIOMOIIbIO CBSI30K
«HEKOTOpHBIY, «I1000i». Pacno3HaBarh
NUCTHUHHBIC W JIOXKHBIC BBICKA3bIBAHUA O
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MHOI'OYTOJIbHUKaX, NMPUBOAUTHL NPHUMEPbl U
KOHTPIIPUMEDBI.

HccaenoBars  3aBHCHMMOCTB  IIJIOLIAJU
KBaJipaTa OT JIJIMHBI €r0 CTOPOHBI.
Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKH
Ul TOCTpoeHust  ¢uryp;  pa3douBaTh
HPSMOYTOJIbHUK Ha KBaJpaThl, TPEYTOJIbHUKH;
COCTaBJATH (QUIYpbl U3 KB3JApaTOB W
HOPSMOYTOJIBHUKOB M HaXOJUTh UX IUIOIA[b,
pa3buBaTh (uUrypel Ha NIPSIMOYTOJIBHUKH U
KBaJpaThl U HAXOAUTH UX IUIOLIA/Ib.
BoipaxaTh BeIMUMHY IJIOMAAN B PA3IUYHBIX
€AMHUIIAX U3MEPEHMSI METPUUECKON CHUCTEMBI
Mep, NOHMMATH " HCI0JIb30BATH
3aBHCHMOCTH MEXY METPUUYECKUMHU
€MHUIIAMU U3MEPEHUS TJIOIIAHN.
3HAKOMHMTBCS € NPHMEpPaMH IPHMEHEHHs
IIoU@aAd W TepuMeTpa B  IPAKTHUECKUX
cutyanusx. Pemarp 3agaum U3 peasbHON




KU3HU, MNpeAtararb H 00CYy:XKIaTh pa3-
JIMYHbIE COCO0bI PEIICHUS 3a]1a4

JlecsiTHUHBIE
apoou
(38 u)

JlecsiTnyHas 3amuch  JIPOOCH.

CpaBuenue JECATUYHBIX
Tpooei.

Jle#icTBusT € JECATHYHBIMH
IpoOsIMHU. Oxkpyrienue

JECSITUUHBIX ApOOEH.

Pemenne  TekcTOBRIX  3ajad,
copepxammx aApoou. OcCHOBHBIE
3aJjauu Ha ApoOu

IIpencraBisiTh JECATHUUHYIO OpoOb B BUJE
OOBIKHOBEHHOW, YHUTAaTh M 3aMUChIBATh,
CPABHHUBATH JECATUYHBIE npobu,
npeajaratb, 000CHOBBIBATH M 00CYXKIATh
Crnoco0bl  YNOPSAOYMBAHUS  JI€CATUYHBIX
Ipo0ei.

H3006paxkarh necsaTuuHbIe IpoOU TOUKAMH Ha
KOOPJMHATHOMU IIPSIMOM.

BoIBJIATH CX0ACTBA U PA3JINYUA [IPABUI
apudMeTUYECKNX JEHCTBUN C HATYpaTbHBIMU
YHUCIIaMU U IECATUYHBIMU APOOSIMHU, OOBSACHATH
UX.

BoinmosHATL apudmeTnueckue ACUCTBUS C

ECITUYHBIMHU TpOo0sSMH; BBINOJIHATDH
NPUKUAKY " OLIEHKY pe3yibTaTa
BBIYUCIIEHUI.

IIpuMeHsiTh  CBOICTBA  apU(PMETHUECKUX
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JNEUCTBUM JIJIs1 pallMOHAIIM3AllMHA BRIYUCIICHUH.
IIpuMeHATH NpaBuJIo OKpYIJIEeHUS
NECATHYHBIX JIpOOeH. IIpoBoauTH
HCCJIeTOBAHMUS CBONCTB JECATHYHBIX JIPOOEH,
OMHUPasICh Ha YHCIOBBIE DKCIIEPUMEHTHI (B
TOM YHCJI€ C TIOMOIIBIO KOMIIBIOTEpA),
BBIIBUTaTh THIOTE3bl W TPUBOJIUTH HX
00OCHOBaHHS.

Pacno3HaBaTh  WCTHHHBIE M JIOXKHBIC
BBICKA3bIBaHUS O  JIpOOSX, NPHBOAUTH
NpUMepbl ¥ KOHTPIPUMEPHL, CTPOMTH
BbICKa3bIBAHHS u OTPHUIIAHUS
BBICKa3bIBaHHMI. PemiaTh TEKCTOBEIC 3aIauM,
colepxaliue JIpoOHbIE JaHHBIE, H Ha
HaXOXKJICHHUE YacTH I[EJIOr0 M I[eJIOr0 MO €To
YaCTH; BBISBJISITH X CXOJACTBA M Pa3jnyms.
MogaeanpoBaTh XOJ pELICHUS 337Ja4d C
MOMOIIBI0 ~ PUCYHKA, CXEMBI,  TaOJHIIBI.
IIpuBoauTH, pa3oupars, OLICHUBATh
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pa3sIU4YHBIE  PEIIEHUs, 3alluCd  PELICHUN
TEKCTOBBIX 3a1a4. OnepupoBaTh APOOHBIMU
YHCJIAMU B PEAIbHBIX )KU3HCHHBIX CUTYALHsX.
Kpurnyeckn  oumeHMBaThb  IIOJYYCHHBIN
pe3yJbTaT, OCYLIECTBIATH CaMOKOHTPOJb,
IIPOBEPsAsl OTBET HAa COOTBETCTBHUE YCIIOBHIO,
HaXOJUThb  OIIMOKH.  3HAKOMHMTbCH €
UCTOpHUeEH pa3BUTHA apUDMETHKU

Harnsanas
reomerpus. Tesa
U (pUrypsl B
NMPOCTPAHCTBE
Ow

MHuororpanauku. 300paxeHnue

MHOT'OTPaHHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX
ten.lIpsamoyronbHbIi
napajuiesenumnesn, KYyO.
Pa3Béprku KyOa u
napajiesienunea.
[IpakTnueckas pabota

«Pa3BépTka KyOay.
O06BEM Ky0a, IPSIMOYTOJIBHOTO

Pacno3HaBaTh Ha ueprexkax, pUCYHKaxX, B

OKpY:KallemM MHpe  IPSIMOYTOJIbHBIN
napajuienenunesn, KyO,  MHOTOTpPaHHUKH,
ONHUCHIBATb, MCHOJb3Y TEPMHHOJIOIHIO,

OIIeHUBATh JIMHEWHBIC Pa3MEpHI.

IIpuBoauTs nMpuMepbl 0OBEKTOB PEATHLHOTO
MHpa, UMeEIUX (opMy MHOrOrpaHHHKA,
PSIMOYTOJIBHOTO Mapajulesenumnesaa, Kyoa.
M3o6paxars Ky0 Ha KIeTyaTol Oymare.

HccaenoBaTth CBOliCTBA Ky0a,
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ImapajiiCaCrmIicaa

IPSIMOYTOJIBHOTO napajuiefienunena,
MHOT'OTPaHHUKOB, UCIIOJIb3Ys MOJIEIH.

Pacno3naBatb M m300paxkatb pa3BEPTKU
Kyba u mapauienenunena. MoaeJupoBaTh
KyO ¥ mapamnenenure] u3 OymMard U Mpodux

MaTepuaios, 00BSICHATDH cnocod
MOJICTTHPOBAHHUSI.

HaxoauTh u3MepeHus, BBIYHCIAATH IUIOMATH
MTOBEPXHOCTH; 00BEM KyOa,

IPSMOYTOJIbHOTOIIApAJIIEIICITUIIE A,
HCCIe10BaTh 3aBUCUMOCTh 00bEMa Kyba OT
JUIMHBL ~ ero  pedpa,  BBIABHIaTbL W
000CHOBBIBATH THIIOTE3Y.

Ha6aoaaTs 1 NIPOBOAMTHL AHAJIOTHH MEXIY
HOHATHAMM IJIOUIA U U 00bEMA, IEpUMETpa U
wIomaau  nosepxHoctu.  Pacnmo3HaBaTth
UCTHHHBIE M JIO)KHBIE BBICKAa3bIBaHUS O
MHOr'orpaHHukKax, IIPUBOAUTL NPHMEPLI U
KOHTPHIPUMEPLI, CTPOUTH BBLICKA3bIBAHUSA U
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OTPULIAHMS BBICKA3bIBAHUM.
Pemate 3a1a4M U3 peanbHOW KU3HU

IHoBTOpEHUE M
00001IeHnE
(10 )

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
Y METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUNA

BeruucasarTs 3HAYEHHUS BBIPAKEHHU,
coJIepKaIInX HaTypaJIbHbIC 4yucia,
OOBIKHOBEHHBIE W  JECATUYHBIE  JIpOOH,
BBITIOJIHATH peoOpa3oBaHUs qucel.
BpiOupars cmocod CpaBHEHHsI — 4HCel,
BBIYMCIICHHH, NPUMEHAThH CBONCTBA
apudmeTuyecKux JeHCTBUN JUTSL
palMoHaIN3alUH BHIYUCICHUH.

OcyumecTBasiTh CAMOKOHTPOJIb

BBIITOJIHSIEMBIX  JIEUCTBUM U CAMOIIPOBEPKY
pe3ynbTaTa BEIYUCICHUN.

Pemiate 3agayM W3 peaJbHOW KU3HHU,
NPUMEHATbL MAaTeMAaTHYeCKUe 3HAHUA I
pelieHus  3agad M3 JAPYTUX  y4eOHBIX
IIPEAMETOB.
Pemate 3agaum
CPaBHUBATh

pPasHbIMM  crocodamm,
cnoco0bl  pelIeHUs  3aJlayu,
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\ BbIOMPATH PAIMOHAJIBHBIN CIIOCO0

6 kaacc (170 v)

HasBanue paznena (Temsl)

OcHOBHOE coJiepKaHue

OcHOBHBIE BHUABI ACATCIIBHOCTU

Kypca (41CcIIo 4acoB) 00y4Jarmuxcs
HarypajibHble ynciia Apudmernueckue nedcTBus ¢ | BLINOJHATH apudmeTnyecKune
(30 u) MHOTI'O3HAYHBIMU aecTBUS c MHOTI'03HAYHBIMHU
HATypaJbHBIMU YUCJIAMH. | HATYpPAJIbHBIMU  YHCIIaMH, HAXOAMTh
YucnoBelie BBIPDQKECHUS, | 3HAYEHHMS YHUCJIOBBIX BBIPAXKEHUN CO
MOPSA0K JIEWCTBUM, CKOOKaMH M 0e3 CKOOOK, BBIYHCJIATH
HCTIOJIb30BaHUE CKOOOK. | 3HAYeHHUs] BBIPAKEHUH, COJAEPKAIINX
OkpyriieHne  HaTypalbHBIX | CTENEHU. BBINOJHATL NPUKHAKY H
quces. OLICHKY 3HAYEHUN YUCTIOBBIX
Jenutenu u KpaTHBIE YUCIIA; BBIDOKECHHUHM, MNPUMEHATH  NPUEMBI

HanOOJIBIINUI OO NETUTEND

Y HauMEHbIIIee 00111ee KpaTHOE.

Pazioxxenne
MPOCTHIE

qucja Ha
MHOXHUTCIIN.

npoBepku pesynbrara. Mcmoab30BaTh
NPU BbLIYMCJIEHUSX TEPEMECTUTEITHHOE
U COYETATEeIIbHOE CBOMCTBA CIIOKEHUS U
YMHOXKCHHS, pacnpeenuTenbHoe
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JemumocTsb CYMMBI
npousseneHusd. Jlenenue

octaTkoM.Perienne
TEKCTOBBIX 3aJa4

)51
C

CBOMCTBO YMHOXXCHHSI OTHOCHUTEIHHO
CIIOXKCHHMSI, CBOMCTBA apu(PMETUUCCKUX
IECUCTBHUI.

HccaenoBarh YHCJIOBBIC
3aKOHOMEPHOCTH, MIPOBOJIUTH
YHCIIOBBIC SKCTICPUMEHTHI, BBIIBUIATH
H 000CHOBBLIBATH I'MITIOTE3bI.

@ opMyJIMPOBATH onpeaeaeHUus
JIETTUTENsT M KPaTHOTO, HauOOJIBIIETO
o0mIero JAenuTelIs W HAUMEHBIIETO
ofmero  KpaTHOro, TMPOCTOTO U
COCTaBHOTO YMCEN; MCIOIh30BaTh 3TH
MOHSTHSI IPU PEIICHUH 3a]1a4.
IIpuMeHSITH aJrOPUTMBI BEIYHCIICHUS
HAuOONBIIEro OOIIEro IEIUTENS U
HAaUMEHBIIIET0 OOIIEro KPaTHOTO JIBYX
qucell, alTOPUTM pa3NOKEHUs dYHcia
Ha TPOCTHIC MHOXKHUTEIIH.

HccnenoBath yCIOBHS JISTHMOCTH HA
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4 u 6. HccaenoBatb, 00CYyKIaTh,
¢popmyaupoBat M 000CHOBBLIBATH
BbIBOJI 0 4ETHOCTH CYMMEBI,
MPOU3BEICHHUS: JBYX YETHBIX YHCEIL,
JIBYX HEYETHBIX YHCIIE, YETHOIO U
HEUYETHOTO YHCEII.

HccaenoBarh, cBoOiiCcTBa JCINMOCTH
CYMMBI U IPOU3BEJICHUS YUCEN.
IIpuBoauTs, mNpUMeEpPBLI YHCET C
3aJaHHBIMH CBOMCTBaMH,
pacno3HaBaTh BepHbIe U HEBEepPHbIE
YTBEPXKJIEHHSI O CBOMCTBax 4YHCEll,

onpoBeprartb HEBEPHbIE
YTBEPKACHUS c MIOMOILBIO
KOHTPIIPUMEPOB.

KoncrpyupoBarsb MaTeMaTH4YecKHe
NPeAJIOKeHHUs C TIOMOIIBIO CBA30K «H»,
CHIIHY, ECIH..., TO...».

Pematnb TEKCTOBBIC 3aJ1a4u,
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BKIIIOYAIOIIUE TIOHSTHS  JICJIUMOCTH,
apu(pMETHIECKUM CII0CO00M,
UCTIOJIb30BaTh nepedop BCEX
BO3MOYKHBIX BAPHAHTOB.
MoneaupoBaTh X0 pELICHHUS 3aJauu
C TOMOINBI  PHUCYHKA,  CXEMBI,
TaOJIULIBL.

IpuBoauTh, pa3duparb, OLEHUBATH
pa3InYHbIC PEUICHHUsS, 3alUCH PELICHUN
TEKCTOBBIX 3371a4.

Kpurnyecku oneHHBATHh TOJTYYCHHBIN
pe3yJbTar, HaXOJUTh omuoOKH,
OCYILIECTBIISATh CAMOKOHTPOJIb, TIPOBEPSIs
OTBET HAa COOTBETCTBUE YCIOBHUIO

Haruasiinas reomerpus.
IIpsimble HA
IJIOCKOCTH

(79)

IlepnieHuKyNIpHBIE TPSMBIE.
[TapannenpHble IpsMBIE.

PaccrosiHne wmexay AByms
TOYKaMHU, oT TOYKHN 0
OpsIMOM, JUIMHA TMyTH Ha

Pacno3naBarp Ha YepTekax,
PUCYHKax ciy4au B3aUMHOTO
PaCIOJIOKEHUS ABYX MPSAMBIX.

HN3o00paxkatsb c MOMOIIbIO

YepTEéKHBIX  MHCTPYMEHTOB  Ha
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KBaJIpaTHOM CETKE.
IIpumepsl IpsIMBIX B
IIPOCTPAHCTBE

HEJIMHOBAHHOM M KJeT4aTol Oymare
JIBE€ IIepeceKarollnecs IpsMble, [BE
napajuiefibHple  OpsIMble,  CTPOUTH
MPSIMYIO0, TEPICHAUKYJIAPHYIO JaHHOM.
ITIpuBoauTH nmpuMepbI
NapajuIeIbHOCTH "
NEPHEeHIUKYIAPHOCTA  MPSIMBIX B
IIPOCTPAHCTBE.

Pacno3dHaBath B MHOTOYroJIbHHUKax
MEePIEHAUKYISIPHBIE U TapaljieIbHbIC
CTOPOHBI. HN3o00paxars
MHOTOYTOJBHUKH C TapauleIbHBIMU,
MEePHEHANKYISIPHBIMU CTOPOHAMU.
Haxoauth paccrosiHue MEXIy JBYMS
TOYKaMH, OT TOYKH IO IPSIMOH, UIMHY
MyTH HA KBaJ[paTHOMW CETKE, B TOM UYHCIIE
UCTIOJB3YS IU(PPOBLIE PECYPCHI

Apobu
(32 v)

OOBIKHOBEHHAS

Apo0b,

OCHOBHOE€ CBOMCTBO ,Z[pO6I/I,

CpaBHuBaTL M  YHNOPSA04YMBATh
JIpoOu, BIOMPATHL €NMOCO0 CpaBHEHUS
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COKpaIieHue IpoOei.
CpaBHenue u
yHopsiAoYUBaHue Ipooeil.
JlecsTruunbie qpoou 1
METpUYECKasi CUCTEMA Mep.
Apudpmernueckue AeHCTBUS C

OOBIKHOBEHHBIMHU U
JNECATUIHBIMH JPOOSMHU.

Otnowenue.  Jlenmenue B
JTAHHOM OTHOIIEHUH.
Macuira0, IIPOIIOPLHS.
[Tonsarue MPOLICHTA.
Breruncnenue mpoueHta  OT
BEJIMYMHBI U BEJTMYUHBI 110 €€
IIPOLIEHTY. Pemenne
TEKCTOBBIX 3ajad,
coJieprKalInx npobu u
IIPOLICHTHI. [IpakTrueckas

pabota «OTHOIIECHHUE JJTMHBI

Jpo0ei.

IIpencraBasATh JeCATHYHBIE JPOOU B
BHJIc  OOBIKHOBEHHBIX  JApoOeit |
OOBIKHOBEHHBIC B BHJIE JECATUYHBIX,
HCIO0JIb30BATH IKBHBAJICHTHbIE
npeacTaABJeHUs APOOHBIX YUCEI IIPH UX
CpPaBHEHUH, [TPU BBIYUCIICHUSX.
HUcnoab3oBath JAecITHYHBIE JIpoOU
npu  npeoOpa3oBaHUM  BEIUYMH B
METPUYECKON CUCTEME MED.
Boinoanars apugMeTnyecKue
AelcTBUA C  OOBIKHOBEHHBIMH W
JECATUUYHBIMH IPOOSMHU.

BeruuciasaTs 3HAYEHUsS BBIPAKECHU,
coaepKaIInX OOBIKHOBEHHBIE u
JIeCATUYHBIE poow, BBITIOJTHSITh
npeoOpa3oBaHus JpoOeil, BbIOMPATH
CIocoo, NPUMEHSATH CBOIiCTBA
apru(pMETHIECKUX JNENCTBUI JUTS
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OKPYKHOCTH K €€ TuaMeTpy»

panMoOHaNIN3alN BIYUCIICHUI.
CocTaBJsITb OTHOIICHUSI U TPOIOPIIUH,
HAXOAUTb OTHOILIECHUE BEJINYUH, JCIIUThH
BEIMYMHY B  JIAaHHOM  OTHOULICHUHU.
Haxonutnb IKCIEPUMEHTAIbHBIM
NYTéM OTHOIICHHE IJIUHBI OKPYXKHOCTH
K €€ n1uamerpy.

HNurepnperupoBarh MacmTad Kak
OTHOILLIEHUE  BEIUYHMH,  HaXOAMTh
MacmTad IJiaHa, KapThl U BBIUUCIATH
paccTosiHuUs, UCTIOIB3Ys MacIITao.
OO0bsICHATH, YTO TaKOE TIPOIICHT,
ynoTpedasTh000pOTHl PeUr CO CIOBOM
«TpOIEHT». BbIpaxkaTh TPOLEHTH B
Ipo0six u JApoOM B MPOIICHTAX,
OTHOIIEHWE  JBYX  BEJIWYHH B
MPOLICHTAX.

BbluucasATh TIPOIEHT OT 4YHCIa W
YUCJIO MO ero npoueHry. OKpyriasrTb

49




JpoOdW M TPOLEHTHl,  HAXOAWUTh
NPUOIMKEHUS YU CET.

PemaTs 3agauM Ha yacTu, MPOLIEHTHI,
MPOMOPIMHK, Ha HAXO0XKACHHE Jpoldu
(mpoleHTa) OT BEIMYUHBI U BEIMUYHUHBI
nmo e¢ napobu (mporeHTy), apodu
(mpoleHTa), KOTOPBIM COCTABISAET OAHA
BenuuuHa oT gapyrod. IlpusBoaurs,
pa3duparTb, OLEHUBATH pa3IUYHbIC
peIIeHHsI, 3aIMCH PEHICHUI TEKCTOBBIX
3anad. MsBiaekars uHpoOpManuio us
TabIunI U uarpamm,
MHTEPIPETHPOBATH TabJIMYHBIE
JIaHHBIE, OIpPEACNATh HAuOOJbIICe U
HalMEHbIIee U3  MPEeACTaBIECHHBIX
JTAHHBIX

Harusiinas reomerpus.
CummMmertpus

(69

OceBas cummeTpusi.

[lenTpanbHast CUMMETPHSL.

HOCTpO@HI/IC CUMMCTPUYHBIX

Pacno3snaBath Ha  YepTexkax U
N300paXeHUSIX, U300paxaThb OT PYKH,
CTPOUTH C TIOMOIIBI0 HMHCTPYMEHTOB
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¢buryp.

[TpakTuyeckas pabora
«OceBasi CHMMETpUS».
CuMMeTpHs B IPOCTPAHCTBE

burypy (oTpe3ok, JIOMaHy1o,

TPEYrOJIbHUK, IIPSIMOYTOJIBHUK,
OKPY’KHOCTB), CUMMETPUYHYIO TaHHOH
OTHOCUTEIIBHO IIPSIMOH,
touku. Haxonurs NpHUMepHbI

CUMMETPUHA B OKPYXKAIOMIEM MHUpE.
MopenupoBatb 13 Oymaru JBe
burypsl, CUMMETPUYHBIC
OTHOCHUTEIIEHO MIPSIMON;
KOHCTPYHPOBATH F€OMETPUUYECKUE
KOH(MUTYpaluKi, WUCIOIB3Yys CBOWCTBO
CUMMETPHUHU, B TOM YHCJIEC C TTOMOIIBIO
uuppoBbix pecypcoB. HeceiaenoBarh
CBOMCTBA W3YYEHHBIX ¢uryp,
CBSI3aHHBIE C CUMMETpUEH, UCTOIB3Ys
IKCIIEPUMEHT, HaOJII0IeHHE,
MOJEIUPOBAHUE. O00CHOBBIBATD,
onpoBepraTb c MTOMOIIBIO
KOHTPIIPUMEPOB  YTBEPXKICHUS O
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CUMMeTpUHU huryp

Bobipakenusi ¢ 0ykBamu
(64)

[lpumenenne  OykB s
3aIluCH MaTeMaTHYeCKUX
BBIPDAKCHUM U NPEIJIOKEHUMN.
bykBeHHbIE BBIp@XEHUS U
YHCIIOBBIE M10JICTAHOBKHU.
bykBeHHbIE paBeHCTBa,
HaXO0X/ICHUEHEN3BECTHOTO
KomroHeHTa. ®opMyibl

Hcnoab3oBaTh OYKBBI ISt
00O3HAYeHMs] 4YWCEN, TpH 3aIHCH
MaTeMaTHYECKUX YTBEPKICHHIA,
COCTaBJISITH OyKBEHHBIC BBIPAKEHHUS T10
YCJIOBHIO 3a][a4uH.

HcenenoBaTh HECIOXHBIE YHCIOBBIC
3aKOHOMEPHOCTH, UCTIOJIb30BaTh
OyKBBl JUIS UX 3amHCH. BbrumeasTe
YHUCIOBOE  3HAYCHHE  OyKBEHHOTO
BBIPQ)KEHUS MPH 33JaHHBIX 3HAYCHUAX
OYKB. 3anuceiBaTh (opmyJibI:
nepumeTpa u IUTOIIAH
NpSMOYTOJIBHUKA, KBAJpaTa; JIJTHHBI
OKPY>KHOCTH, TUTOIIAH KpyTa;
BBINOJIHATh BBIYUCIECHHSI TI0 3TUM
bopmymnam.
CocraBiasarhb
BBIpa)KaIOIINe

¢popmy.ibl,
3aBUCUMOCTH  MEXKIY
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BEJIMYMHAMH: CKOPOCTb, BpeMs,
paccTosiHUE; IICHA, KOJIMYECTBO,
CTOMMOCTE; MIPOU3BOAUTEIIBHOCTb,
BpeMs, 00bEM pabOTHI; BBHITOIHATH
BBIYMCIICHUS o 9THM
dbopmynam.HaxonuTh  HEM3BECTHBIN
KOMITOHEHT apuPMETHIECKOTO
IEUCTBHUS

Harasanas
reomerpus.®@uryp
bl
HA IUIOCKOCTH
(14 9)

YeThIpEXYTroJIbHUK, MPUMEPHI
YEThIPEX YT OJIBHUKOB.
[IpsMoOyroNbHUK,  KBajapar:
CBOMCTBA  CTOPOH,  YIJIOB,
JuaroHaneu.

W3mepenne  yrmoB.  Buasl
TPEYrOJILHUKOB.

IlepumeTp MHOTOYroOJIBHUKA.
[Tnomans ¢urypsl. opmyisi
nepuMeTrpa W IUIOIIAIU
IIPSIMOYTOJIbHUKA.

HN300paxkaTth Ha HEJIMHOBAHHOW U
KJIeTyaToil Oymare ¢ MCIOJIb30BAHUEM
4epTEKHBIX UHCTPYMEHTOB
YEeTHIPEXYTOJbHUKY € 3aJaHHBIMU
CBOMCTBAMM: €  TapajlIeIbHBIMU,
NEePIEeHIUKYISIPHBIMU, paBHBIMU
CTOPOHAMH, NPSIMBIMU YIJIAMH M JIp.,
paBHOOEAPEHHBIH TPEYTrOJbHUK.
IIpennarats U 00CyaaTh cnocooObl,
AJITOPUTMBI ITOCTPOCHHUS.

I/ICCJ'IeIIOBaTb, HCIIOJIb3YA
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[Tpubmmxénnoe
wionmanu Guryp.

U3MepeHue

[TpakTnueckas pabora

«IInomwanp kpyra»

AKCIICPUMEHT, HaOJII0ICHHE,

MOJIEJIUPOBAHUE, CBOliCcTBa
MPsIMOYTOJIbHHKA, KBaJipaTa, pa30uBaTh
Ha TpeyroJibHUKU. OOOCHOBBIBATD,
onpoBepraThb c MOMOIIbIO
KOHTPIPUMEPOB  YTBEPKACHHS O
MPSIMOYTOJIbHHKE, KBajpare,
pacno3HaBaTh BEPHBbIC U HE- BEPHBIC
YTBEPKACHHUSI.

H3MepHTb H CTPOMTHL C IIOMOIIBIO
TpaHCIIOPpTHUpa YIJIbl, B TOM YHCIIC B
MHOT'OYT'OJIbHUKEC, CPAaBHUBATDL YIJIbI,
pacnmo3HaBaThb OCTpPBIC, MpsAMbIC,

TYIIBIE, pa3BEPHYTHIE YIJIBL.
PacnosnaBars, n300paxartp
OCTPOYTOJIbHBIM, IPSIMO-YTOJIBHBIM,
TYIOYTOJIBHBIH, paBHOOEIPEHHBIH,
PaBHO- CTOPOHHUH  TPEYTrOJIbHUKH.
BorunciasaTs IIEpUMETP
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MHOI'OYTOJIbHUKA, IJI0IAIb
MHOTOYTOJIbHUKA  pa30ueHueM  Ha
MPsIMOYTOJIbHUKY, Ha paBHbIE QUTYPBI,
HCIIOJIB30BaTh METPUYECKHUE €IMHUIIBI
M3MEPEHMS JJIMHBI U IUIOMIA/IH.
Hcnoan3oBath NpudIMKEHHOE
HU3MepeHMe JJIMH U IJI0LAJeH Ha
KJIeT4aToil Oymare, npuOInKEHHOE
MU3MEPEHHE ITTMHBI OKPYKHOCTH,
IJIOIIAIU Kpyra

IMoaxo:xkuTeIBbHBIE H
OTpPULATEIbHbIC YMCJIA
(40 1)

Llenslie qHCia. Monayns
qHCIIa, reoMeTpudecKas
MHTEpIpeTanus MOJYJISL.
Yucnossie MIPOMEXYTKH.
[TonoxurenpHbIE u
OTpHUIIATEIbHbIE qHCIa.

CpaBHEHHE MOJIOXKUTEIBHBIX
U OTpULATENbHBIX  YHCEI.
Apudmernueckue necTBus ¢

IlpuBoaurs npHuMepbl
WCIIOJIB30BAHUSI B PEAIBHOW KU3HH
MIOJIOXKUTENBHBIX W OTPULIATEIIBHBIX
qHCell.

H3o0paxatb LeJble qucna,
MTOJIOKUTEbHBIE W OTPULATEIbHBIC
YHUCJIa TOYKaMU HAa YUCJIOBOM IPSIMOM,
HCIO0JIb30BATh  YHUCIOBYK) IPSIMYIO
JUIsl CPABHEHUS YUCEIL.
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IIOJIOKUTCIIbHBIMHA nu
OTpULATCIIbHBIMU YHCJIaMU.
Penrenne TekCTOBBIX 3aJ1a4

IIpuMeHsiTe mNpaBWJa CpaBHEHUS,
yHopsiA04MBaThH IISE YHUCIIa;
HAXOAUTh MOJYJIb YUCIIA.

®opmyJIMpOBaTH NnpaBuJa

BBIUMCIICHHS C TOJOKHTEIbHBIMUA U
OTPULATEIbHBIMA YUCIAMU, HAXOAUTh
3HAYEHMS] YUCJOBBIX  BBIPAKECHUH,
COJZIepKaIInX NEUCTBUA c
MOJIOKUTEIBHBIMUA M OTPUIIATEIIbHBIMU
YHCIaMH.

IIpuMeHATH CBOMCTBA CIOKEHUS U
YMHOXEHHUS I TpeoOpa3oBaHus CyMM
Y NIPOU3BEJCHUI

IIpeacraBieHue TaHHBIX [IpssmoyronbHast cucreMa | O0OBSICHATL M  HLIIOCTPUPOBATH
(64) KOOpJMHAT Ha IUIOCKOCTH. | MOHSITHE MPSIMOYTOJBHOM CHCTEMBI
KoopauHaTel ~ TOYKM ~ Ha | KOOpIHMHAT Ha IUTOCKOCTH,

IUIOCKOCTH,  abcuucca W | UCHOJb30BaTh TEPMUHOJIOTHIO;

opauHata. CronbuaTele ¥ | CTPOMTH Ha KOOPJAMHATHOM IJIOCKOCTU

KPYT'OBbIE JHArpaMMBbl. TOYKM W (urypsl 1o 3aJaHHBIM
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[TpakTnueckas paboTa | KoOOpAMHATaM, HAXOAUTh KOOPAMHAThI
«ITocTpoenue nuarpamm». Touek. Yumrarb  crombuareie U
Pemenne TEKCTOBBIX — 3ajad, | KpyroBble Jyarpammbl;
coZiepaKaIIMX JAHHBIC, | HHTEPIPETHPOBATH JaHHBIC; CTPOUThH
Ipe/CTaBIeHHbIe B TaOIUIAX U | cTOI0YaThIe
Ha JuarpaMmax nuarpammsl. Ucnoib3oBaTrhb
HH(POPMALMIO, IIPEICTABICHHYIO B
Tabnuiax, Ha JAdarpaMmax s
pElIeHNs] TEKCTOBBIX 3aJa4 U 3a1ad U3
peanbHOU KU3HU
Harasinnas [IpsamoyronbHbII Pacno3naBsarpb Ha yeprexax,
reomeTrpus. HapajuieIenuIes, KyO, | pUCYHKax, ONHMCBIBATH IMHpPaMULYy,
Durypsi Ipu3Ma, NUPaMHUAA, KOHYC, | IPU3MY, LWIMHADP, KOHYC, 1Iap,
B npocTpancrie (9 1) LWIMHIP, Imap u cdepa. | u300paxkarb ux oT pyKH,
N300paxkeHue MO/eJMPOBaTh u3 Oymary,
MPOCTPAHCTBEHHBIX  (uUryp. | MacTUiMHA, MOPOBOJIOKM U Jp.
ITpumepsl pa3Béprok | [IpuBoauTs, HpUMeEpPBI  OOBEKTOB
MHOTOIPAHHUKOB, LWIMHAPA | OKPYKAIOIMIETO  MHpa,  HMEIOIIUX
Y KOHYCa. (dbopMBbl Ha3BaHHBIX Tell.
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[IpakTrueckas
«Cosznanue

paborta
MoOJEeNnen

MPOCTPAHCTBEHHBIX QUTYDPY.
[Moustre 00bEMA; €IUHUIIBI
u3MepeHus oobéma. OobEM

IPSIMOYTOJIBHOT'O

napajuienenumnena, Kkyoa,

dbopmysel 00bEMa

Hcnonb3oBath TEePMHHOJIOTHIO:
BEpIlIMHA, pedpo, IpaHb, OCHOBAHUE,
BBICOTA, PAANYC U IUaMETp, pa3BEPTKa.
M3yuarb, wucnonb3ys -HKCIEPUMEHT,

HaOI0ICHUE, HU3MEPCHHE,
MOJCIIUPOBAaHKWE, B  TOM  YHCIIE
KOMITHIOTEPHOE, u ONHUCHIBATH

CBOICTBA HAa3BaHHBIX TEJ, BBIABJATH
CXOACTBA M  Pa3JIu4YMA: MEXIy
IApaMUJION U NPU3MOM;  MEXAY
LUJIUHAPOM, KOHYCOM U IIApPOM.

PacnosnaBarnb pa3BEPTKHU
napaujenenunena, Kyba, IMpHU3MBI,
[MUPaMU/JIbL, KOHYCa, UINHIPA;

KOHCTPYMPOBATh JIaHHBIE TeEJla W3
pa3BEPTOK,CO3/1aBaTh ~ MX  MOJIENH.
Co3naBatb MO/ eH
MIPOCTPAHCTBEHHBIX Quryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U JIP.)
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H3mepsaTs HA Mojeasx: JUTHHBI pEdep
MHOT'OIPAaHHUKOB, AUAMETP IIapa.
BouiBoauth dbopmyay 00BéMa
IIPSIMOYTOJIBHOTO ITapaJuIeIICIUIIE A,
BorunciasaTs no popmysiam: 066EM
IIPSAMOYTOJIBHOTO ITapajuIeIIenIIe A,
Ky0a; UCIIOJIb30BaTh €IMHUIIBI
U3MepeHus 00bEMA; BLIYMCIISATH
00BEMBI TEJ, COCTABIEHHBIX U3 KyOOB,
IapaJuIeIICIUIIEOB; pelaTh 3aa4H ¢
peanbHBIMH JIaHHBIMU
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IHoBTOpEHME,
00001IEHME,
CHCTeMaTH3auusl
(20 v)

IToBTOpEeHME OCHOBHBIX
MOHATUIU METOJI0OB KYpCOB 5 U
6 KJ1accoB,0000111eHNE u
cHCTeMaTH3alUI3HaHUH

Bbrumeasite  3Ha4YeHUs  BBIPaKEHUM,
CO/IepXalluX  HaTypajbHbIe,  IICJbIE,
IMOJIOKUTEIBHBIC n
OTpUIIATEIIbHBICUNCIIA, OOBIKHOBCHHBIC U
JECATUYHEIC Ipodu, BBIITOJIHATH
npeoOpa30BaHUsI UUCET U BBIPAXKEHUH.
BriOupartsb crnocood CpaBHEHUS
Yucell, BBIYUCIICHUH, IPUMEHSATH
cBoiicTBa apu(METHUYCCKUX JICHCTBHIA
JUISIpAIIIOHATIM3AIMY BBIUMCIICHUH.
Pemars 3agauym W3 peaJbHOM KU3HH,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUSA
INIE:| peuieHus 3aja4 u3
JIPYTUXIIPEIMETOB.

Pematp 3a1aun pa3sHbIMu ciocodamu,
CPpaBHMBATh, BbBIOHPATh  CHOCOOBI
pelIeHus 3a1a4u.

OcyuiecTBAATH CAMOKOHTPOJIb
BBITTOJTHSIEMBIX NEeUCTBUIH
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CaMOIIPOBEPKY pe3yJbTaTa BbIYUCICHUN
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PABOYAS ITPOTPAMMA YYEBHOI'O
KYPCA «AJITEBPA»

[EJIN U3YUEHMA YYEBHOI'O KYPCA

Anrebpa SBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOM
LIKOJIBI: OHa oO0ecrneyrBaeT M3Y4eHUe APYrux AUCLUILINH,
KaK €CTeCTBEHHOHAYYHOTO, TaK U TYMAaHUTAPHOTO IMKJIOB, €&
OCBOCHHME HEOOXOIUMO sl MPOJOJKEHUs] 00pa3oBaHUs U B
MOBCEHEBHON XKM3HU. Pa3BuTHE y 00Yy4arommxcss Hay4YHBIX
IOPEJICTaBICHUH O  MPOUCXOXKICHMH M CYIIHOCTH
anredpandecKux abcTpakiui, crioco0e OTpaXKeHUs
MaTeMaTHYeCKOM HayKoil sSBJIEHUI M MPOLIECCOB B MPHUPOJE U
o0IIecTBe, pOJIM MAaTEMaTHYECKOTO MOJEIMPOBAHUS B
HAay4yHOM TIO3HaHUM M B  IPaKTHKE  CIIOCOOCTBYET
(GOpMHpPOBAHHIO HAyYHOTO MHUPOBO33PEHUST UM  KadyecTB
MBILUIEHUS, HEOOXOIUMBIX JJs aJalTallid B COBPEMEHHOM
u(ppoBOM OOIIECTBE.

N3zyuenue anreopbl €CTECTBEHHBIM obpazom
oOecrieynBaeT pa3BUTHE YMEHHsI HaONIO/IaTh, CPaBHUBATBH,
HaXO/UTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBbIIIIJIe-
HUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JeUCTBUS U BBIBOJIbI, (POPMYIHPOBATH YTBEPHKACHUS.

OcBoeHnue Kypca aireOpsl 00eCHeurBacT pPa3BUTHE
JIOTHYECKOTO MBIIUIEHUS] OOYYaloLIMXCSA: OHU HCIIOJIB3YIOT
JeTyKTUBHbIE U WHAYKTUBHBIE PACCYXAEHUS, 0000IIeHHe U
KOHKpeTH3aluio, adctparupoBanue U aHaiorut. OOydeHue
anrebpe npearnonaraer 3HAYUTEIbHBIN 00BEM
CaMOCTOSITENTHOW JICATENIEHOCTH O0YYaroIUuXCsl, IMOITOMY
CaMOCTOSITENIbHOE PpEIICHHE 33/a4 €CTECTBEHHBIM 00pa3oM
SBISIETCS ~ peaNn3anuedl  JesITeTbHOCTHOTO  MPHHIUIA
o0OyueHusl.
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MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CornacHo ydeOHOMY TuiaHy B 7—9 Kiaccax H3ydaercs
y4eOHBIH Kypc «AnreOpay», KOTOPBIA BKIIOYACT CIEAYIOIIHNE
OCHOBHBIE€ pa3zielibl cojepkaHus: «Yucina U BBIYUCICHUSY,
«AnreOpanueckue BBIPAXKCHUS, «YpaBHEHUS u
HEpaBEHCTBA», «DyHKIIHN.

Y4eOHBIH TJIaH Ha M3Yy4YeHHE anreOpbl B 7—9 Kiaccax
OTBOJUT 3 y4eOHBIX Yaca B HEJIEIIO B TEYCHHUE KaXIOTO rojia
oOydeHus, Bcero 3a Tpu roga oOydeHuss — 303 ydeOHBIX
Jaca.

COEPXAHHWE YYEBHOI'O KYPCA
(ITOTOJJAM OBYYEHUM )
7 RJ1acc
Yucyia 1 BEIYUCJIECHAS

Payuonanvuvie  wucnallpobn  OOBIKHOBEHHBIE U
JECATUYHBIC, TIEPeX0] OT OAHOW (OPMBI 3amHMcH Ipoded K
npyroi. IloHsTHe panmoHaNbHOrO 4YUCNA, 3alUCh, CPABHEHUE,
YIOPSIOYMBAHUE PAlMOHANBHBIX 4YHcenl. Apudmernyeckue
JICWCTBUSA C pALMOHAJIBHBIMU 4YHCIaMH. PemieHune 3amad w3
peallbHOM MPaKTUKH HA YacTH, Ha IPOOH.

Crenenp ¢ HaTypaJbHBIM TOKa3aTeleM: OIMpeaesieHue,
npeoOpa3oBaHNe BHIPAKEHHUIM HA OCHOBE OMPEJIENICHHUs, 3aITUCh
Oonpiux yucen. [IporeHTsl, 3anmuch MPOIIEHTOB B BUJIE APOOH
U Jpobu B BHUAE MPOLEHTOB. TpuW OCHOBHBIE 3aJayud Ha
MPOLEHTHI, PEUIEHUE 3a7a4 U3PEaTbHON MPAKTUKH.

[IpuMeHeHne MpU3HAKOB AEIMMOCTH, PA3JTI0KEHHUE Ha
MHOXHUTEHN HATYPAIbHBIX YHCEIT.

PeanbHble 3aBUCMMOCTHM, B TOM 4YHCJIE MOpsMas U
oOpaTHast TPOMOPIIMOHATBHOCTH.

Aneebpauueckue vlpasicenusl
[lepemeHHblE, YKMCIIOBOE 3HAYEHUE BBIPAKEHUS C

nepeMeHHou. JlomycTrumble 3HAYCHHS TEPEMEHHBIX.
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[IpencraBieHre 3aBHCHUMOCTH MEXIY BEIMYMHAMH B BUJC
dbopmynsl. Beruncnennss mo ¢opmynam. IlpeobOpazoBanue
OYKBCHHBIX BBIPKEHUH, TOKIECCTBEHHO PABHBIC BBIPAKCHUS,
npaBuia npeoOpa3oBaHUs CyMM M TPOW3BEICHHM, IMpaBHIIa
PacKpBITHSI CKOOOK 1 IIPUBEICHUS TIOJOOHBIX CJIaracMbIX.

CBolicTBa CTCIICHHU C HaTypaJIbHbIM
HOK&S&TGHGM.OZ{HO‘IHCHH n MHOT'OYJICHBI. Crernenb
MHOI'O4JICHA. CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOXCHUE

MHOIOWwIeHOB.  @DOpMyJlbl  COKpAIIEHHOIO  YMHOXXEHUS:
KBaZpaT CyMMbI M KBaapaT pasHocTH. PopMyiia pa3HOCTH
KBaJparToB. Pa3noxenne MHOrOWIEHOB HA MHOKUTEH.

Ypasnuenus

VYpaBHeHue, KOpEHb ypaBHEHUS, rpaBuja
npeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JluneliHoe ypaBHEHUE C OJHOM TNEPEMEHHOW, YHCIIO
KOpHEH JIMHEHHOIO ypaBHEHUS, PEIICHHE JIMHEHHBIX
ypaBHeHul. CocTaBieHUE ypaBHEHHMI MO YCIOBHIO 3aJlayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C [BYMs IIEPEMEHHBIMU U €IO
rpadpuk. Cucrema ABYX JHMHEHHBIX YpaBHEHHH C AByMs
nepeMeHHbIMH. PeleHune cucteM ypaBHEHHH crocoOoM
MOACTAaHOBKU. IIpuMepsl pemeHuss TEKCTOBBIX 3aaad C
IIOMOILIBIO CUCTEM YPAaBHEHUM.

Koopounamut u cpagpuxu. @ynxyuu

Koopannara Touku Ha npssMoi. UHCIOBBIE TPOMEKYTKH.
Paccrosiane Mexny AByMs TOUKaMHM KOOPJIWHATHON IPSIMOM.

[IpsmoyronbHass cuctema koopauHat, ocu Oxu  Oy.
Abcuucca U opaMHaTa TOYKU Ha KOOPIMHATHOM IUIOCKOCTH.
[Ipumepsr rpaduxoB, 3anaHHbIX ¢GopMmynamu. UteHue
rpaduKoB peanbHBIX 3aBUCHUMOCTed. llonsaTHe QyHKIUM.
I'paduk Qynkuuu. CpoiictBa ¢pyHkiuil. Jluneitnas QyHkuus,
e€ rpaduk.I'paduueckoe pemeHne TUHEHHBIX YpaBHEHHH U
CUCTEM JIMHEMHBIX ypaBHEHHI.
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8 KJacc
Yucna u gvluucienusn

KBagpatueiii  kopenp wu3 uymcia. llostue 00
HppalMoOHaIbHOM  4ucie. JlecaTuuHple  MPUOIMKCHUS
UppanMoHaNbHbIX  yucel.  CBoiicTBa  apu(METHYSCKUX
KBaJPaTHBIX KOPHEH M HMX NMPUMEHEHHE K MPEeoOpa30oBaHUIO
YUCJIOBBIX BBIPAXXECHUN W BBIYUCIECHUAM. JleHCTBUTEIbHbBIC
qHCa.

CreneHb ¢ IEIBIM MOKa3aTelaeM H € CBOMCTBA.
CrangapTHas 3alMch YnCia.
Anzebpauueckue eviparxceHus

KBampaTHbiii  TpEXusieH; pa3lIoKEHHE  KBaJIpPaTHOIO

TpEXWICHA Ha MHOKHUTEIIU.

Anrebpanyeckas pOOB. OcHOBHOE CBOMCTBO
anredpandeckoit Apoou. CioxxeHne, BEIYUTAaHUE, YMHOXKCHHE,
JICTICHHE areOpanvyecKux JIpOOeii. PanvonansHbIE

BBIPOXKEHHS U X MpeoOpa3oBaHUe.
Ypasnenusn u nepasencmea

KBagpatHoe ypaBHeHue, (opMysna KOpPHEW KBaapaTHOTO
ypaBHeHuss. Teopema Buera. PemenHue  ypaBHEHUH,
CBOAAIIMXCS K JIMHEWHBIM M KBagpaTHbeIM. IIpocreiimme
IpoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTepHpeTalus ypaBHEHUH C JABYMS
NIEPEMEHHBIMU W CUCTEM JIMHEWHBIX YPAaBHEHMM C ABYMs
nepeMeHHbIMU. [IpuMepsl perieHuss CHCTEM HEIMHEWHBIX
YPaBHEHHUH C IByMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

UucnoBble HepaBeHCTBAa U MUX CBoMcTBa. HepaBeHCTBO ¢
OJTHOU MEPEMEHHOM. PaBHOCHIBLHOCTE HEPABEHCTB.
JIuHeliHbIE HEpaBeHCTBa C OJHOM mepeMeHHOH. Cucremsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dyukyuu

[Tonstue Gynkuunu. OGnacTh ONpPENENICHUSI U MHOXKECTBO

3HayeHui pyHKIuU. CriocoOb! 3a1aHus GyHKIUH.

I'padpuk ¢ynkuuu. UreHue cBOHCTB (yHKIMU 1O €€
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rpapuxy. Ilpumepsl rTpadukoB QYHKIUH, OTpa)KaroIUX
peanbHble mpouecchl. [IpsaMyro u 0OpaTHyr0 IPONOPIIHMOHAIIb-
HbIE 3aBUCUMOCTH, ux rpapuku  I'paduyeckoe
pellleHHEe YpPaBHEHUW W CHUCTEM YpaBHEHHUM.

9 ki1ace
Yucna u evluucnenun

[eiicTBUTENBHBIE YUCIIA. PaunonaneHbie 4yucia,
UppaloHalIbHbIE  YMCa, KOHEYHbIE U  OECKOHEYHBIC
JecATUYHble ApoOu. MHOXECTBO JAEHCTBUTEIBHBIX YHCEN,
JeCTBUTENFHBIC YHCIa KaK OECKOHEUHBIE IECSITUIHBIE APOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JIEACTBUTEIBbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHue JIeHCTBUTENBHBIX YHCeN, apudmeTnueckue
JICUCTBUSA C ICUCTBUTEIbHBIMU YHCIIAMMU.

W3mepenus, npubimxeHus, OLEHKU. Pa3mepsl 0OBEKTOB
OKPYKaloIllEro  MHpa,  JUIMTEIBHOCTb  IIPOLIECCOB B
OKPYKaOIllEM MUPE.

[TpubnmxEénnoe 3Ha4YCHHE BEJINYUHBI, TOYHOCTH
npubmmxenus. Oxpyrienue uwucen. Ilpukuaka U oreHka
pe3yJIbTaTOB BEIYMCIICHUM.

Ypaeénenus u nepasencmea

YpaBHEHUS C OJTHOW MEPEMEHHOM.

JIuneliHoe ypaBHeHue. PeleHue ypaBHEHUH, CBOIALIUXCS
K JINTHEHHBIM.

KBanpatHoe yYpaBHEHHUE. Pewenue YpaBHEHUH,
CBOAAIIMXCS K KBaJApaTHbIM. bHKBaJpaTHOE ypaBHEHUE.
IIpuMepsl pemieHuss ypaBHEHUHM TPETbEM U YETBEPTOU
CTEIMEeHEN Pa3NI0KEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHeHHUH. Pemenue
TEKCTOBBIX 33/]1a4 alre0panyeckuM METOOM.

CucreMbl ypaBHEHHH.

VYpaBHeHHe ¢ JByMS TE€PEMEHHBIMH M €ro rpaQuk.
Pemenne cucreM [AByX JIMHEMHBIX YPaBHEHHU C JABYMs

NEPEMEHHBIMHU. Pemenne cucrem JABYX ypaBHeHHﬁ, OJHO H3
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KOTOPBIX JIMHEWHOE, a Jpyroe — BTOPOM CTEICHH.
I'papuueckass uHTEpIpeTalyss CUCTEMbl YpaBHEHMH C JByMs
IIEPEMEHHBIMHU.

Pemenne  TexkcToBBIX  3amad asireOpanyeckum
CII0COOOM.

Hepasencrsa. Yucnossie HEPABEHCTBA U 1754
cBoiicTBa.PelieHne  JIMHEHHBIX  HEPABEHCTB C  OJIHOU
IepeMEHHON. Penienne cucTem JIMHEMHBIX HEPABEHCTB € OJTHOM
IIEPEMEHHOM. KBagparHbleHEpaBEHCTBA. I'paduueckas
UHTEpIIpETal¥sl HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

Dyukyuu

KBagparuunas ¢ynknms, e€ rpaduk u CBOICTBa.
[Tapabona, KOOpIMHATHI BEPIINHBI AapadOIIbl, OCb CUMMETPUU
napabossl. ['paduku GyHKIHNH 1 UX CBOMCTBA.

Yucnoewvie nocnedosamenvnocmu

Ompenenenne ©W  CHOCOOBI  3aJaHUS  YMCIIOBBIX
[OCJIE0BATEIBHOCTEMN. [TonsTne YUCIIOBOU
IIOCJIEI0BATEIbHOCTH. 3anaHue IIOCJIEI0OBATEILHOCTH
peKyppeHTHOH Gopmyiioil u popmynoi N-To uieHa.

Apudpmernueckas M TeOMETpUYECKas IMPOTPECCHH.
Apudmernueckas u reomerpuueckas nporpeccuu. DOopmyIsl
N-ro wieHa apuPMEeTHYECKON U TreoMEeTPUUYECKON Mporpeccuii,
CYM- MBI IEPBBIX N WIECHOB.

N306paxenue YJICHOB apudmeTnyecKout "
TFE€OMETPUUYECKON MPOrpeccuii TOYKaMM Ha KOOpPAMHATHOMN
IJI0CKOCTH. JIMHEMHBIN U SKCIIOHEHIMATBHBIA pocT. Cll0KHbBIE
MIPOLICHTBI.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIPTATBI
OCBOEHUA ITPUMEPHOU PABOYEU ITPOT'PAMMBI
KYPCA (IIO TOIAM OBYYEHUA)

OcBoenne yueOHOro Kypca «Anredpa» Ha YypOBHE

OCHOBHOTO 001Iero oOpa3oBaHusl JOJKHO 00eCreuynBaTh
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JOCTHXKEHHUE CICAYIOINUX MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB:

7 KJaacc

Yucna u svlyucienus

BbImonHATe, couyeTas YCTHBIE W NHUCHBMEHHBIE MPHUEMBL,
apudmeTnyecKue AeUCTBUS C PAllMOHAIBHBIMHI YHCIIAMU.
HaxomuTh 3Ha4YCHHs] YHUCIOBBIX BBIPAKCHUMN; MPUMEHSTH
pazHooOpa3Hble CHOCOOBI M MPUEMBI  BBIYHCICHUS
3HA4YCHUI JIPOOHBIX BBIPaKCHUH, COZEpIKAILUX
OOBIKHOBEHHBIE U JIECATUUHBIE IPOOH.

[lepexonuth OT O1HOM (OPMBI 3allUCU YUCEN K APYroi
(mpeoOpa3oBbeIBaTh  JCCITHUYHYIO IpoOb B
OOBIKHOBEHHYIO,  OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUYHYIO IPOOB).
CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHAIBHBIC YUCIIA.
OKpyrisaTh yucna.

BbImoOnHATE  TPUKHIKY W OIEHKY  pe3yibTara
BBIYHCIICHUH, OIICHKY 3HAUE€HUI YUCIIOBBIX BHIPAKEHUH.
BBIMONHATE IEHCTBUSA CO CTENEHSMHU C HATypaJbHBIMHU
MOKa3aTessIMHU.

[IpuMeHsTP TPU3HAKKA JEIUMOCTH, pa3JIOKEHHE Ha
MHOKHUTEJIN HaTypaTbHBIX YHCE.

Pemrate mpakTHKOOPUEHTHPOBAHHBIC 33[a9H, CBSI3aHHBIE C
OTHOILICHUEM BEJIMYMH, NMPOMOPIHMOHAIBHOCTBIO BEJINYHH,
MPOIEHTaMH; WHTEPIPETHPOBATh PE3YyJIbTAThl PEIICHUS
3aja4u ¢ y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue evipasrcenus

Hcnonp3oBaTh  anreOpanyuecKyrd  TEPMUHOJOTHIO U
CUMBOJIUKY, TNPUMEHITh €€ B TIpOLEccCe OCBOCHUS
yueOHOro Marepuana.

Haxonute 3HaueHus OyKBEHHBIX BBIDOKEHHH TMpU
3a1aHHBIX 3HAYCHHUAX IICPEMCHHBIX.

BbimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAXKEHUS B

MHOTOYJIEH  MNpPHUBEACHUEM  MOAOOHBIX  CJaraeMsiXx,
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PacKpBITHEM CKOOOK.

BbINONHATE YMHOKEHHE OJHOYWICHA HAa MHOIOWIEH U
MHOTOWIEHa Ha MHOTOWICH, TNPUMEHATH (HOPMYIIBI
KBaJlpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcyiecTBIATh pa3iloKeHNE MHOTOWIEHOB HA MHOKUTEIH
C MOMOIIBIO BBIHECEHMSI 32 CKOOKM OOIEro MHOMKUTE,
TPYNIIUPOBKMA  CJIaraeMbIX,  NpPUMEHEHHs  (hopMyn
COKpaLIEHHOIO0 YMHOXKCHHUS.

[TpumeHsaTH TPpeoOpa3zoBaHKss MHOTOUWICHOB JUIS PEUICHHUS
Pa3IMYHBIX 3a1a4 U3 MAaTEMaTHUKH, CMEXHBIX IPEIMETOB,
U3 peaJbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypaJbHBIMU
[IOKa3aTeIsIMU JIJ1sl peoOpa30BaHusl BhIPAXKEHUH.

Ypaeuenuﬂ U HepaeeHcmea

Pemate nuHEHHBIE ypaBHEHHs C OJHOW IEPEMEHHOM,
IIPUMEHSIS [TpaBUJIa IIEpeXoJa OT UCXOJHOTO ypaBHEHUS K
paBHOCUIBHOMY eMy. lIpoBepsATh, fABIAETCA JIM YHCIIO
KOPHEM YpaBHEHUS.

[IpumensTp rpaduuecKkue METOABl IPH  PEHICHUU
JIMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonOupats npumMepsl map YKUCe, IBISIOIINXCS PEILIEHUEM
JIMHEWHOI'O YPAaBHEHUS C ABYMs IIEPEMEHHBIMH.

Crpouth B KOOPAUHATHOW IJIIOCKOCTH TpadUK JIMHEHHOTO
yYpaBHEHHUS C ABYMsI IEPEMEHHBIMU; MOJIb3YACh T'PapUKOM,
MIPUBOJUTH IIPUMEPHI PEILICHUS YPABHEHUS.

Pemrate cucreMbl ABYX JMHEHHBIX YPaBHEHUH C ABYMs
MIEPEMEHHBIMH, B TOM UYHUCIIe rpadUuecKy.

CocTaBnATh U pemaTh JUHEHHOE YPaBHEHUE WIH CUCTEMY
JIMHEWHBIX YpaBHEHUH o YCIIOBHIO 3a/1a4y,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4l
MTOJTYYEHHBIN pe3ysbTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkaTh Ha  KOOPAMHATHOM  OpsIMOM  TOYKH,
COOTBETCTBYIOILIME  3aJaHHBIM  KOOpAMHATaM, JIy4H,

OTPE3KU, NHTCPBAJIbI; 3allCBIBATE YU CJIOBBIC ITPOMEKYTKHU
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Ha anreOpanveckoM si3bIKE.

OTtmeuaTp B KOOPJAMHATHOM IJIOCKOCTH TOYKH IO
3aJlaHHBIM KOOpPJIMHATaM; CTPOHUTH TpaUKU JIMHEHHBIX
¢dbyakumii. CTpouTh rpaduk QyHKIHH.

OnuceiBaTh ¢  MOMOIIBIO  (QYHKIUHA  W3BECTHBIC
3aBHUCHUMOCTH MEX]y BEJIMYMHAMH: CKOpPOCTb, BpeMms,
paccrosiHue; IIEHA, KOJINYECTBO, CTOUMOCTB;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxomute 3HaueHwe (QyHKIMM 1O 3HAYCHHIO €&
apryMeHra.

[Tonumare Tpaduyeckuii Ccrnocod NPEICTaBICHHUS U
aHaM3a WHQOpPMAIMK; H3BIEKATh U HHTEPIPETUPOBATH
uHbOpMAMI0O W3 TpadUKOB pEATBHBIX TPOLECCOB U
3aBUCUMOCTEH.

8 kiacce

Yucna u eébiuucieHus

Hcnonp30BaTh HayallbHBIE NMPEACTABICHUS O MHOYKECTBE
JNEUCTBUTEIBHBIX YHCEN Ul CPaBHEHHUs, OKPYIJVICHHS M
BBIUMCIICHUH; M300paxkaTb  JIeHiCTBUTENbHBIE  YHUCIIA
TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumeHsTh TOHATHE apUPMETUYECKOTO KBaJpPaTHOTO
KOpHS; HaxXOIUTh KBaJpaTHbIE KOPHM, HCIOJIB3Yys IIPU
HE00X0IUMOCTH KaJIbKYJIATOD; BBIIOJIHATH
MpeoOpa3oBaHus BBIPAXKEHUM, COAEpkKAIlUX KBaJpaTHbIE
KOPHHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonp3oBarh 3amucu OONBIIMX W MajblX YHCENT C
MIOMOIIBIO JECATUYHBIX Ipo0Oeii u crenenei uncna 10.

Anzedopauueckue eviparxcenus

[IpuMeHATh TOHATHE CTENEHW C LEIbIM II0Ka3aTeleM,
BBINIOJHATE MpeoOpa3oBaHUs BBIPAXKEHUH, COIEpPIKAIIUX
CTEIEHU C LEJIBIM [T0KA3aTEIIEM.

BeimonnasaTe TOXJIECTBEHHbIE peoOpa3oBaHus
palMOHAIBHBIX BBIPAXKCHUN HAa OCHOBE IIPABUJ JACUCTBUHI

HaJl MHOTOWICHAMH H alITeOpandecKUMu IPOOSIMHU.
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PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.
[IpumensaTh NpeoOpa3oBaHUsl BBIPAKEHUM Ui pEIIEeHUs
pa3IMYHBIX 3a7a4 U3 MATEMATHKH, CMEKHBIX IIPEIMETOB,
U3 peaJIbHOM NPAKTUKH.

Ypa(menuﬂ U Hepaeencmea

Pemlate  sMHeWHBIE,  KBagpaTHbIE  YpPaBHEHUS U
palMOHAJIbHBIE YPABHEHHUSI, CBOASAIIMECS K HUM, CUCTEMBI
JBYX YPaBHEHUU C JBYMS IEPEMEHHBIMH.

[IpoBoauTh mpOCTEHIIME MCCIAEAOBAHUS YPaBHEHUU U
CUCTEM YpaBHEHMH, B TOM 4YHUCJIE€ C IPUMEHEHUEM
rpaguyecKux MpeAcTaBiIeHUM (ycTaHABIMBATb, UMEET JIU
YpaBHEHUE WJIM CHUCTEMA YpPABHEHUM pEIICHHUS, €CIU
HMMEET, TO CKOJIbKO, U TIP.).

[lepexoauth OT croBecHOW (HOPMYIHPOBKU 3aladyd K e&
anreOpanveckol MoOJAEIM C TIOMOIIBIO  COCTaBJICHHS
YpaBHEHUSI WA CUCTEMbl YPaBHEHUW, UHTEPIIPETUPOBATh
B COOTBETCTBMM C KOHTEKCTOM 3aJa4yd IOJYy4YECHHBIN
pe3yibTar.

[IpumeHsATh CBOMCTBA YHUCIOBBIX HEPABEHCTB IS
CpaBHEHUS, OLICHKM; pellaTh JIMHEHHbIE HEPABEHCTBA C
OJIHOW TIEPEMEHHOUN M WX CUCTEMBI;, 1aBaTh IPaPUUIECKYIO
WUTIOCTPALIMI0  MHOXKECTBA  PELIEHWM  HEPAaBEHCTBA,
CHUCTEMbI HEPABEHCTB.

Dyukyuu

[TornMaTh U HUCIIOJIB30BaTh (DYHKIIMOHAIBHBIC MOHATUS U
S3bIK  (TEPMHHBI,  CHMBOJIMYECKHE  O0O3HAUEHUs);
OTIpe/ICIIATh 3HAUCHUE (QYHKITHH 110 3HAUCHUIO apTyMEHTA,
OTIpeIeTIATh CBOMCTBA (PyHKIIMU IO €€ TpaduKy.
Crpouth rpaduKu IJIEeMEHTAPHBIX (YHKIHH, ONMUCHIBATH
CBOWCTBa 4MCIOBOM (yHKIMH 1O €€ rpaduky.

9 kjaacc
Yucna u evluucienus

CpaBHMBaTh ¥  YHOPS/JIOYMBATH  pAIlMOHAIBHBIE U
UppalMOHATIbHBIE YHCIIA.
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Beinonuate apupMeTHyecKue JENCTBHUSA c
palMOHAJIBHBIMUA  4YHCJIAMH,  COYeTas  YCTHBIC
IIACbMEHHBIE NPUEMBI, BBIIOJHATh BBIYUCICHHUS C
UPPaLMOHAIILHBIMH YUCIIAMH.

Haxonuth 3HaueHus CTENEHEN ¢ LEIbIMU II0Ka3aTelsIMU U
KOPHEW; BBIYMCIIATH 3HAYECHHS] YUCIIOBBIX BBIPAKCHUMN.
OxpyrisiTb  ACUCTBUTENbHBIE  YWCJIA,  BBINOJHATH
IPUKUAKY DPE3yJbTaTa BBIYMCICHUH, OLCHKY 4YHMCIOBBIX
BBIPaKCHUM.

=

YPQBHCHM}I U HepaeéeHcmea

Pemates nuHeliHbIE M KBaIpaTHbIE YPABHEHUSI, YPABHEHHUS,
CBOJSAIIMECS K HUM, IIPOCTEUIITNE TPOOHO-PAIIMOHATIBLHBIE
YpPaBHEHUS.
Pemate cucreMbl IByX JMHEHHBIX YpaBHEHMH C JIBYMs
IIEPEMEHHBIMUA M CUCTEMBI JIBYX YpPaBHEHUI, B KOTOPBIX
OJIHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.
Pemarp TekcTOBBIC 3a/1a4M aNreOpPandecKuM CIIOCOOOM C
MIOMOIIIbIO COCTABJICHUS] YPABHEHHSI WJIM CHCTEMbI JBYX
YPaBHEHUU C IBYMsI IEPEMEHHBIMH.
[IpoBoauTh TmpOCTEHIIME HCCIEAOBAHUS YPaBHEHUU U
CUCTEM YpaBHEHHI, B TOM YHCJIE€ C NPUMEHEHUEM
rpaduyecKuX MpeCcTaBiIeHU (YyCTaHABIMBATh, UMEET JIU
YpaBHEHUE WJIM CHUCTEMa YPABHEHHM pEIICHUS, €CIu
HUMEET, TO CKOJIBKO, U TIp.).
Pemate JIMHEHHBIE HEpPABEHCTBA, KBaJ[paTHbIE
HEpaBEHCTBA; HW300paxkaTh pEIIeHWE HEPaBEHCTB Ha
YUCIIOBOM MPSAMOM, 3alKChIBaTh PEIICHHE C MOMOUIBIO
CHUMBOJIOB.
Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI
HEPABEHCTB, BKIIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO;
n300pakaTh pelieHne CUCTEMbI HEPABEHCTB HA YHUCIIOBOM
MPSIMOM, 3aIUCBIBAaTh PELIEHNE C IIOMOILIBI CUMBOJIOB.
Hcnonp30BaTh HEpAaBEHCTBA IMPHU PELIEHUH Pa3IAYHBIX
3ajJ1ad4.
Dyukyuu
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Pacrio3naBate (yHKIIUM W3y4eHHBIX BUAOB. [loka3bIBaTh
CXEMaTU4YEeCKH  pACIOJIOKEHHE  Ha  KOOPAMHATHOMN
IIJIOCKOCTH;

Crpoute u u300pakaTb CcXeMaTH4YeCKH TIpaduku
KBaJpaTUYHBIX (PYHKIHII;

Pacnio3naBate KBagpatuuHyro (yHKUIHIO 1O (opmyIe,
MPUBOJIUTL TMPUMEPHl  KBAAPAaTUYHBIX (DYHKIUH W3
peasbHOM JKU3HH, (PU3UKH, TECOMETPHH.

Apudmemuuecxaﬂ u ceomempuveckKkas npozpeccuu

Pacnio3HaBaTh apu(METHUECKyl0 M TI'EOMETPUYECKYIO
IIPOrPECCUU TP Pa3HBIX CIIOCO0AX 3aaHMs.

BbINONHATE BBIYMCICHUS € UCIIOJIb30BaHUEM (hopMys1 N-ro
qiieHa apu(METHYECKOW M TEOMETPUYECKON MPOTPECCHIA,
CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh YICHBI MOCIEIOBATEIBHOCTH TOYKAMH Ha
KOOPJAMHATHOM IIOCKOCTH.

Pemate 3a/1auy, CBSI3aHHBIE C YHCJIOBBIMU
IIOCJIEZOBATEIBHOCTMY, B TOM 4YHCIE 3aJa4d U3
peaibHOM KM3HU (C MCIOJB30BAaHUEM KaJlbKYJSATOpA,
U(POBBIX TEXHOIOTU).
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TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA (ITIO TOJAM OBYYEHU )

7 kaacc (102 4)

HaszBanue
pasnena (Tembl)
Kypca (4ucio

OcHOBHOE COACPIKAHUC

OcHoOBHbIE BUIBI JI€ATEIHHOCTH
0o0ydJaronmxcs

YacoB)
Yucaa u [TonsiTHE panoHaIbHOTO CucreMaTH3MPOBATH U 000ralIaTh 3HAHUS
BbIYHCJICHUS. gucna. Apudmerndeckue 00 OOBIKHOBEHHBIX U JCCATUYHBIX APOOSX.
PanuonanbHble NEUCTBUS C pallMOHAIbHBIMU CpaBHuUBaTh H YNOPAAOYHUBATH JApPooOH,
yHciaa YHUCJIaMHU. npeoOpa3oBbiBasi ~ MpU  HEOOXOJUMOCTH
(254) CpaBHeHue, ynops10uMBaHue JEeCSITHYHbIE JIpoOM B  OOBIKHOBEHHBIE,

palluOHAJIbHBIX YK CCII.
Crenens ¢ HaTypaIbHBIM
MOKa3aTeIeM.

Pemmenrie oCHOBHBIX 3a/1a4 Ha
JpOoOH, IPOIIEHTHI U3 PEATbHOU
MIPAKTUKU.

OOBIKHOBEHHbBIE B JIECSITHUHBIE, B YACTHOCTH
B OECKOHEUHYIO AECATUUHYIO JPOOb.

I[IpumensiTh pa3HooOpa3Hble CHOCOOBI M
NpHéMbI BBIYUCICHUS 3HAYCHUH APOOHBIX
BbIPaJKeHUH, COJIepKalluX OOBIKHOBEHHbIE
U JIECATHYHBIE JIpOOM: 3aMEHATh IpH
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[Ipu3Haku OeIUMOCTH,
Pa3JIOKEHUS HA MHOKUTEIIN
HaTypaJIbHBIX YUCEIL

Peanbuble 3aBucumoctu. IIpsmas
1 oOpaTHas
MIPONOPLUUOHAIBHOCTH

HEOOXOIMMOCTH JECATUIHYIO Jpo0b

OOBIKHOBEHHOM u OOBIKHOBEHHYIO
JNECATUYHON, TPHUBOAHUTH BBIPAKEHHE K
dopwme, Hauboee ynoOHOI VIS

BBIUMCIICHUH, MpeoOpa3oBbIBaTh JpOOHBIE
BBIDAKCHHsSI HAa YMHOXEHHUE U JICJIICHHE
JECATUYHBIX po0ei K IeHCTBUAM C LeNbIMU
YUCIIAMM.

IlpuBoauTs 4HMCIOBBIE M  OyKBCHHBIE
NPUMeEpPbI CTEIIEHU C HaTypaJIbHbIM
[I0Ka3aTelIeM, 00BSICHAA 3HAYEHUS
OCHOBAaHHS CTEIEHU M II0KA3aTeNsl CTEIEHH,
HaXOJUTh 3HAaYeHMs cTemeHel Buma a"(a —
mo0oe  paluMoHAIbHOE  4YHCIO, N —
HaTypalbHOE YHCIIO).

I[MoHumaTth cMbICH 3amucH OOJBIIMX YHCENT C
MOMOIIIBIO JIECATUYHBIX JApo0eil M cTeneHei
gyucna 10, npUMeHATb UX B PEATBHBIX
CUTYyaIUsX.
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I[IpumeHATH PU3HAKT JeJIMMOCTH,
pa3NoKEHUsT Ha MHOMKUTEIH HaTypaJlbHBIX
qucel.

Pemate 3amayM  Ha 4YacTW, TIPOICHTHI,
OpOMOpILMK, Ha  HAXOXIEHUE  Jpodu
(IporieHTa) OT BETMYUHBI U BETUYUHBI 110 €&
npobu  (mpoueHTy), Apodbu  (MpolEeHTa),
KOTOPBI COCTABIIIET OJIHA BEIUYHHA OT
JIPYTOu. IlpuBoauTH, pa3ouparsb,
OIlEHUBATH DPA3IMYHBIC PEIICHHS, 3allUCh
peleHui TeKCTOBBIX 3a/1a4.

Pacno3naBath U O0BSICHATDH, ONMHPAACh Ha
ompeseNieHus, MPSIMO MPONOPIIUOHATBHBIE U
o0OpaTHO MPONOPLUOHANIbHBIE
3aBUCHMOCTUMEXTY BEJIMUMHAMU;
NPUBOIUTH TPHUMEPHI ITUX 3aBUCHUMOCTEH
W3 peajbHOro MHpa, U3 JPYIHX Y4eOHBIX
MPEIMETOR.

Pemiath MpakTHKO-OPHEHTUPOBAHHBIC 3aaud
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Ha JApoOU, MPOLEHTHI, MPSAMYIO U OOpaTHYIO
IIPONOPLIMOHAIBHOCTH, IPONOPIUHT

AuredOpanyeckue
BbIpaKeHUs
(27 v)

bykBennbie BBIpaKEHUSI.
[TepemenHsble. Honyctumele
3HAYCHUS MEPEMEHHBIX.
DOpMYyIIBL.

[Ipeobpa3oBanue  OyKBEHHBIX
BBIPQXEHUH, PACKPBITHE CKOOOK
U TpuUBEIEHUE  MOIAOOHBIX
ClIaraeMbIX.

CaoiicTBa CTETEeHU c
HaATYpaJbHBIM ITOKa3aTeIIeM.
MHoOrouseHsbl. Crnoxenue,
BBIYHTAHUE, YMHOXKEHUE
MHOTOYJICHOB. DopmyIsl
COKPAIIEHHOTO YMHOKEHHS.
PasnoxeHne MHOTOUYIEHOB Ha
MHOXKHTEITH

OBJjaneTs anredpanvecko TePMUHOIOTHEH
U CUMBOJIUKOW, NMPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

Haxoautsb 3HauEHUs OYKBEHHBIX
BBIPXKCHHI MPH 33/IaHHBIX 3HAYCHHSIX OYKB;
BBITIOJIHATH BBIYUCIICHUS TI0 (POPMYITaM.
BoinoaHATH peodpazoBaHus
LIEJIOTOBBIPAXEHUSI B MHOIOWIEH ITPUBEIECHUEM
NOJOOHBIX CIaraeMbIX, PAaCKPHITHEM CKOOOK.
BbInoJIHATHL yMHOXXEHHME OJIHOYJIEHAa Ha
MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
NpUMeHATh (OpMYJbl KBaJgpaTra CyMMbI U
KBaJIpaTa pa3HOCTH.

OcymecTBAATh Pa3IokKEHHUE MHOTOUWICHOB
Ha MHOXKUTEJIU MYTEM BBIHECEHHS 3a CKOOKH
o0IIero MHOKUTEISI, MPUMEHEHUST (HOPMYJIIbI
pa3HOCTH KBaJpaToB, dbopmyn
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COKpaléHHOro yMHOeHus. IIpuMeHsTH
peoOpa3zoBaHne MHOTOUYICHOB /ISl PEIICHHS
pPa3JIMYHBIX 3a/1a4 U3 MATEMATHUKHU, CMEKHBIX
NIPEeAMETOB, U3  PEAIBHOM  IPAKTHUKHU.
3HAKOMHTBCSI € HCTOPHel  pa3BUTHUSA
MaTeMAaTHUKH.

YpaBHeHus
U HepaBeHCTBA
(20 v)

VYpaBHeHue, IpaBuia
npeoOpa3oBaHusl  ypaBHEHUS,
PAaBHOCUIILHOCTh YPaBHEHH.
JInneniHOE ypaBHEHHE C OJHOMN
IIEPEMEHHON, pelieHue
JIMHEUHBIX YPaBHEHUH.
Pemenuie 3amay ¢ IIOMOINBIO
YPaBHEHUM.

JIuHeitHOe ypaBHEHHE C JBYMS
MEPEeMEHHBIMH U ero rpaduk.
JTIMHEHWHBIX

JIBYMs

Cucrema JIBYX
ypaBHEHUH c

Pemars JMHEHHOE ypaBHEHHE C OJHOU
NEPEMEHHOM, MPUMeHsIsl MPaBHJIA TIepexoa
OT UCXOJIHOTO YpPaBHEHHUS K PaBHOCHIbHOMY
emy 0oJiee mpocToro BUa.

IIpoBepsiTh, ABISIETCS M KOHKPETHOE YHCIIO
KOpPHEM ypaBHEHHS.

[Mopd6upars  npuMepsl  map  YHcCed,
SBJISFOLLIMXCSI pelieHneM JUHENHOTO
ypaBHEHHS €  JBYMsA  I€PEMEHHBIMH.
Crpourb B KOOPAMHAaTHOW  IUIOCKOCTH

rpadguKk JUHEHHOro ypaBHEHHS C JABYMS
IIEPEMEHHBIMU; MIOJIb3YSICh rpauKoM,
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INEPEMEHHBIMU. Pemenne cucrem

ypaBHEHUN crocooom
MOJICTAHOBKHU " crocooom
CIIOKEHHS

NPUBOAUTH NPUMeEPbI PEUICHUS YPABHEHHUS.
Haxoauts  pemeHme  cUCTEMBI  JIBYX
JUHEHHBIX YpaBHEHUH C IBYMS IIEpEMEHHBIMH.
CocTaBJITH U pelIaTh YPaBHEHUE WU
CUCTEMY ypaBHEHUH MO yCIOBHIO 3a]a4H,
MHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJTy4YEeHHBII pe3ynbTar

Koopaunarts! u
rpaguxu.
DOyHKIUH

(24 )

Koopaunara Toyku Ha TPSMOM.
Yucnossie IIPOMEXKYTKH.
Paccrosiaue MEXNy  IByMs
TOYKaMH KOOPAVNHATHOW MTPSMOM.
[IpssmoyronbHas cucrema
KOOpIMHAT Ha  IUIOCKOCTH.
[Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu. Urtenue rpadpukoB
peaJIbHBIX 3aBUCUMOCTEN.
[lonsitne  ¢ynkuuu.  I'paduk
¢ynkuuu. CpoiicTBa  (QyHKIMIA.

HN300paxkaTh HAKOOPAUHATHON MIPSAMOM
TOYKH, COOTBETCTBYIOIINE 33aHHBIM
KOOpJMHATaM, JIy4d, OTPE3KU, UHTEPBabI;
3aIMCBIBATh MX HA ATeOpPanvdecKoM SI3bIKE.
OtMeuaTh B KOOPAMHATHON IUIOCKOCTH
TOYKHU IO 33J]aHHBIM KOOpPJIMHATaM; CTPOHUTH
rpaduKu HECIIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (popMylaMH, B TOM YHCIE C TIO-
MOIIbIO IIU(PPOBHIX TabopaTopuil.
Ipumensitb, u3y4yaThb NPEeUMYIECTBA,
HHTePNpPeTHPOBaTh TrpaduuecKuil crnocod
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JluneiiHast (GYHKIUS. | IPEACTaBICHUsT W aHalIW3a pa3HOoO0Opa3zHOU
[Toctpoenne rpaduka TUHEHHON | )KU3HCHHON HH(POPMAITIH.

¢dbynkuun. ['paduk Gyakimm OcBauBaTh MoHATHE (PYHKIIMH, OBJIAJICBAThH
(yHKIIMOHATILHON TEPMHHOJIOTUEH.
Pacno3naBaTh juHeiHYIO QyHKIHO Y = KX+
b, omuchIBaTHL €€ CBOWCTBA B 3aBHCUMOCTH
oT 3HaueHuit kodpuirento K u b.

Crpoutrb rpaguku JMHEMHOM QyHKIUH,
GbyHKIIIN

Hcnoan3oBats uudpoBbie pecypebl UL
nocTpoeHUArpaguKoB GYHKIMN U U3ydeHUs

HX CBOMCTB.
IIpuBoauTh IIPUMEPBHI JIMHENHBIX
3aBUCUMOCTEN B pEANBHBIX MpoIeccax H
SIBJICHUSIX
IloBTOpPEHUE H [ToBTOpEeHNE OCHOBHBIX NOHATHI | BhIOUpaTh, NPUMEHATH OLICHMBATH
00001menue U METOJIOB Kypca 7 Kiacca, CIOCO0bI CpPaBHEHUS 4HCEJ, BBIYUCIICHUH,
(6 u) 000011eHe 3HAaHUH peoOpa3oBaHUN  BBIPAKEHUH,  pelleHus
YpaBHEHUM.
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OcyuiecTBISTH CAMOKOHTPOJIb
BBIITOJIHAEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yliibTaTa BRIYUCICHUN, TpeoOpa3oBaHuil,
IIOCTPOCHHUH.

Pemiars 3agauym U3 peaJbHOM  KU3HH,
NMPUMEHATh MaTeMaTHYeCKHe 3HAHUA IS
pelIeHus 3a1a4 U3 APYrux MNpeaMeToB.
Pemarh TeKkcTOBBIE 321244, CPABHUBATD,
BbLIOMPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (102 v)

HazBanmue
paznena (Tembl)

OcHoBHOE cofiepKaHue

OCHOBHBIE BUABLI J€SITEILHOCTH

Kypca (4ucio 00y4JaroLmxCcs
4acoB)
Yuciaau KBanpatuslii kopeHb u3 uucina. | @opmyaupoBaTh omnpeaejeHne
BbIYHCJICHHS. [lonsiTve 00 wuppanMoOHaIbHOM | KBAApPaTHOTO KOpHS u3 qyucia,
KBagpartnsble 9HCIIe. Jlecatuunple | apuMETHYECKOTO KBAIPATHOTO KOPHSL.
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KOPHH
(154)

NpUOMIDKEHUS  UPPALMOHAIBHBIX
yucesn. JIeHCTBUTENbHBIE 4YHUCTIA.
CpaBHeHue JIEUCTBUTEIIbHBIX
qucel. Apudmernyeckuii
KBaJIpaTHBIA KOPEHb.

VYpaBHeHue BuIa x* = a. CoiictBa

apu(METHIECKUX KBaJ[paTHBIX
KOpHEH. [IpeobpazoBanue
YHCIIOBBIX BBIPAKCHUI,

coJiep KalluX KBaJApPaTHbIE KOPHU

IIpuMeHaTs  OmEpanMil0  U3BJICYECHUS
KBaJPaTHOT'O KOPHS W3 YHCIIA, UCHOJIb3YS
IPU HEOOXOIMMOCTU KAJBKYJISITOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU
YHCIaMU U IECATUYHBIMU APOOSIMHU.
CpaBHUBATH U yHopsii0uMBaTh
panMoOHaNbHbIE U UPPALIMOHAJIBHBIE YHCIIA,
3aMMcaHHble C TOMOIIBI0  KBaJpaTHBIX
KOpPHEH.

HccaenoBarb ypaBHeHUE x* = &, HAXO/UTh
TOYHBbIE ¥ TPUOIMKEHHBIE KOPHU TIpH & >

0.

HccaenoBare  CBOMCTBA  KBaJpaTHBIX
KOpHEH, IPOBOASA YUCIIOBbIE
JKCIIEPUMEHTBI c UCIIOJIb30BaHUEM

KaJIbKYJIATOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOMCTBa apu(MeTHUECKUX
KBaJIpaTHBIX KOpHEH; NPUMEHATh HUX JUIS
npeoOpa30BaHMs BRIPAKEHUN.
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BbInoHATH npeoodpazoBaHus
BBIPXKCHUH, COACpKAIUX KBaJIpaTHBIC
KOpHU. BpIpakare  mepeMeHHbIE W3
TE€OMETPUUYECKUX U (PU3NIecKux (HOpMyIL.
BorunciasTh  3HaYeHHsl  BBIPAXKCHUH,

coJepKalux KBaJlpaTHbIE KOPHH,
UCIIOJIB3YS npu HE00X0IUMOCTH
KaJIbKYJIATOP.

Hcnoab30BaTh B XOJ€ pEUICHUs 3a/ad
AJIEMEHTapHbIE NIPEJICTABICHMSI, CBSI3aHHBIE
C PUOTMKEHHBIMU 3HAUYCHUSIMUA BETMYMH.
3HaKOMHMTBCS € HMCTOpPHEH  Pa3BUTHSL
MaTeMaTHKH

Yucaa u Crenens ¢ 1enpM ®opMyJIMPOBATh ONpedeJeHHEe CTEIICHU C

BBIYMCJICHHS. nokasareneMm.CTaHIapTHAs 3allMCh | LIEJIbIM [TOKa3aTeJeM.
CreneHbc neabiM | uncia.Pazmepsl 00beKTOB IIpeacTraBasATh 3anMch OOJNBLIINX M MaJIbIX
nokazareJjieMm OKpYy>karoIero Mmupa (ot yucel B CTaHAapTHOM Bujae. CpaBHUBATh
(7 9) 9JIEMEHTAPHBIXYACTHUI] JI0 yuciaa W BEJIMYMHBI, 3alMCaHHBIE ¢
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KOCMHYECKHX 00BEKTOB),
JUTUTETHHOCTH TIPOIIECCOB
BOKPYKalOIIEMMUPE.
CBoiicTBa CTENEHH C LIEJIBIM
nokaszaresem

UCIOJIb30BaHUEM CTETEeHH
10.Ucnosb30BaTHL  3amuch  YWCEel B
CTaHIapTHOM BUJIE JUISIBBIPQKEHUS
pa3MepoB 00BEKTOB, JUTUTEIIbHOCTH
MIPOLIECCOB B OKPYKAIOILIEM MHUPE.

®opMyJIMPOBATH, 3anuchbIBaTh B
CHUMBOJIHYECKOM dhopme u

WK CTPUPOBATL IIPUMEPaAMHU CBOMCTBaA
CTCIICHHUC L CJIBIM HOK&S&TCJ’ICM.HPHMBHHTL

cBOMiCcTBA CTCIICHU JUISE
peoOpa30BaHUABBIPAKEHUN, COAEPKAIIUX
CTETIeHU c LIEIBIM MOKa3aTelIeM.
BuInoaHaATh  JelCTBHAA C  YHCIIAMH,
3aIIMCaHHBIMHU BCTaHAApPTHOM BUJIC

(YMHOXXEHHE, JIeIeHHe, BO3BEJCHHE B
CTETICHbD)

AJredOpanyeckue
BbIPasKeHHSI.

KBagparsslii TpEXuieH.
PasnoxeHue KBaapaTHOTro

Pacno3naBarb KBajgpaTHBIM  TpPEXUJIEH,
YCTaHABJINBATh BO3MO>KHOCTb ero
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KBaaparubii

TpéaneHa Ha MHOXXHTCIIN

Pa3I0KEHUA Ha MHOXUTCIIN.

TpéxuJieH PackaaabiBaTh Ha MHOKUTEIN

(59 KBaJPaTHBIA TPEXWIEH C HEOTPULATEIbHBIM
JUCKPUMUHAHTOM

Aaredpanuyeckue Anrebpanyeckas Ipo0b. | 3anmuchIBaTh aireOpanvyeckue BBIPAKEHUS.

BbIPaKeHH . JHomnyctumble 3HayeHus | Haxopurbobiactb OIpeIeJIeHUs

Auredpanyeckast [IEPEMEHHBIX, BXOISIIITNX B | PAlMOHAJIBHOTO BBIPAKCHUSA. BBINOJIHATH

Apoodh anreOpanyeckue BBIDQ)KEHUS. | YHACJIOBBIE IIOJCTAHOBKM M BBIYHCJIATH

(15 4) OcHoBHOE CBOWMCTBO | 3Hau€HUE APOOH, B TOM YHUCIE C MOMOIIbIO

anreOpandecKkoi npobu. | KaibKyisaTopa. PopMyaIHpoOBaThL OCHOBHOE

Coxkpaiuenue apo0ei. CBOMCTBO  anreOpanyeckoil  npodu U

CrnoxeHue, BbIUUTAHUE, | HPUMEHATb €ro s NpeoOpa3oBaHUs

YMHOXEHHUE 51 NieJieHue | Ipooeil. BeinmoaHsaATs,  geHcTBHSA c

anreOpanyecKux apoOeit. | anrebpanueckumMu  podsmu.  [TpumeHsTH

[Ipeo6pa3zoBanue BBIpAKEHUH, | IpeoOpa3oBaHusl BBHIPAKEHUHN I pElICHUS

COJIEpIKAIINX anreOpandeckue | 3a1a4. Bolpa:kaTb nepeMeHnHsble U3 Gopmy

npobu (pusnyeckux, F€OMETPUYECKHUX

OITMCBHIBAIOIINX OBITOBBIC CI/ITyaL[I/II/I)
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YpaBHeHust
HEepPaBeHCTBA.
KBaaparubie
YPaBHEHHUsI.
(15 9)

KBagparnoe YpaBHEHHUE.
Henonnoe KBaJpaTHOE
ypaBHeHue. @Dopmyiia KOpHEH
KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera.

Pemenne YpaBHEHUH,
CBOISIIMXCS K  KBaJpaTHBIM.
[Ipocreiimne IpoOHO-
palrOHaNIbHbIE YPABHEHUS.
Pemienne  TekcTOBBIX  3anay

IMOMOIIBIO KBAAPATHBIX ypaBHeHI/Iﬁ

C

Pacno3naBaTth KBaJpaTHbIC YPAaBHEHUS.

3anuceiBaTh popmyay KOpHEHN
KBaJIpaTHOIO YPaBHEHUS; pemaThb
KBa/JIpaTHbI¢ YpPaBHEHHS — TIIOJHBIE U
HEIIOJIHBIE.

IIpoBoauTs mpocreiimme uccjaeI0BAHUSA
KBaJIpaTHBIX YPaBHEHUM.

Pemiate ypaBHeHHsi, cBojdluecs K
KBaJIpaTHbIM, c IIOMOUIBIO
npeoOpa3oBaHMM U 3aMEHOI IEPEMEHHOM.
Ha0nrogate M aHaAJIM3MPOBATh  CBS3b
MEXIYy KOpHAMH U KO3PPUIMEeHTaMU
KBaJIpaTHOIOyPaBHEHUH.

®opmyMpoBatrh Teopemy Buera, a Takxke

o0paTHyl0O TeopeMy, TMPUMEHSAThH 3TH
TEOPEMBI ISl PELICHUS 3a/ad4.
Pemartn TEKCTOBbIE 3aJa4M

anreOpanveckuM CcrocoOoM: MepexoauTh
OT CJIOBECHOW (hOPMYIHPOBKH YCIOBHS 3a-
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Jayl K anreOpandeckod MOJeIu ITyTEM

COCTaBJICHUS ypaBHEHHUS; pemiarb
COCTaBJICHHOE YpaBHEHUE;
MHTEPIPETUPOBATH PE3YIIbTAT.
3HAKOMHMTBCSI € HMCTOPMEHd  pa3BUTHS

aJreopsl

YpaBHeHust JIluneliHoe ypaBHeHHME C [ByMs | Pacmo3HaBaTb IMHEHHbBIE YpaBHEHHUS C
U HEPaBEHCTBA. IIEPEMEHHbIMH,  €ro  rpauk, | JAByMS IEPEMEHHBIMH.
Cucrembl IpUMepbl pelieHus ypaBHeHUH B | CTpPOMTH rpadyKy JUHEHHBIX YpaBHEHUH, B
YPaBHeHMit LENBIX YUCIIAX. TOM YHCJICHCIIO0JIb3YHl HH(POBLIEC PECYPCHI.
(13 9) Pemenne cucreM IByXx JMHEWHbIX | Pasnuyarsb napajuieiabHble u
YpaBHEHUU c JIBYMs | [IEpeCceKaroImecss  OpsiMble MO HX
[IEPEMEHHBIMU. IIpumepsl | ypaBHeHussM. Pematb cuCTEMBI JBYX
peuIeHusT CUCTEM HEIWHEHHBIX | JMHEHHBIX YpaBHEHUI c JIBYMsI
YpaBHEHUN c IBYMsI | IEPEMEHHBIMU MOJICTAHOBKOM U
IIEPEMEHHBIMHU. CIIOKCHHUEM.
I'paduueckas uHTepnperauus | Pemars  mpocredmme  CHCTEMBI, B
YpaBHEHUS c JIBYMSI | KOTOPBIX OJIHO M3 YPaBHEHHU HE SIBISAETCS
IIEPEMEHHBIMU u CUCTEM | JUHEWHBIM.
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yYpaBHEHHI c JBYMSI
MepEMEHHBIMHU.
Pemenne TekcTOBBIX 3agau ¢

IIOMOILBIO CUCTEM YPAaBHEHUI

IMpuBoauTh rpaguyeckyro
HHTEPNPETAUMI0 PEHICHUS YPAaBHEHHS C
JBYMsI IEpEMEHHBIMU U CUCTEM YPAaBHEHUIA
C ABYMs IICPCMCHHBIMU.

Peniatn TekcTOBBIE 3a1a9YH
aJire0panveckimM crocooom

YpaBHeHnus UucnoBble HepaBeHCTBA U uX | DOpMyJIMpPOBaTHL CBOMCTBA YHCJIOBBIX
U HEpaBeHCTBA. CBOMCTBA. HEPaBEHCTB, WIIOCTPUPOBATh HUX Ha
HepagBencrBa Hepasencrtso c OHOM | KOOPAMHATHOW  NpPSMOM, JA0Ka3bIBATh
(12 v) MIEPEMEHHOM. Jlunelinpie | anreGpanyveckwu.
HEPaBEHCTBA c onHou | IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€
IIEPEMEHHOM M WX pelleHue. | pelleHus 3a4ad.
Cucrempl JIMHEHHBIX HEpaBeHCTB | PemaTh JMHEWHbIE HEPaBEHCTBA C OJHOU
C OJHOM IIEPEMEHHOM W UX | [IEPEMEHHOMN, n300paxarb pelieHue
pelIeHue. HEPaBEHCTBA HA YUCIIOBOU IIpsi- MOM.
N3obpakenue pemreHus JuHEWHOTO | PemiaTh cUCTEMBI IMHEHHBIX HEPABEHCTB,
HEpaBEHCTBA W MX CHCTEM Ha | H300pakaTh pEIIeHUE CUCTEMbI HEPABEHCTB
YHUCJIOBOW ITPSIMOM Ha YMCJIIOBOM IIPSIMOI
DYyHKIUH. ITonatue QyHKIUU. Hcnoan3oBarb (GYHKIMOHATIBHYIO
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OCHOBHBICIIOHATH
A
(54)

Oo6utacTeonpeielieHus: U
MHOXKECTBO 3HAYCHHH (YHKIIHH.
CrniocoObl 3a1anus GyHKIIAN.
I'padux
¢byakun.CBoiicTBayHKIIMHN, — HX
oroOpakeHue Harpaduke

TEPMHMHOJIOTHI0 HCHMBOJIMKY.
BoruncasaTs 3HaYeHUs1 PYHKIIHIA, 33 JaHHBIX
dbopmynamu(ripu HEO0OXOMMOCTH
UCIIOJIb30BaTh KAJIbKYJATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHI QYHKITUY.

CTpouTh N0 TOYKaM rpaguku GyHKIUH.
OnuceiBaTh cBOMicTBa (PYHKIIMH HA OCHOBE
e€ rpaduuecKoro npeacTaBICHUsI.
Hcnoan3oBath (GyHKIIMOHATIBHYIO
TEPMHUHOJIOTHI) HMCUMBOJIHKY.
HccaenoBarn MIPUMEPBI rpadukos,
OTPXKAIOIIUX  pEealbHBIE  MPOIECCHl U
apienus. [IpyBoAMTH PHUMepPBI IPOLECCOB
U SIBJICHUH C 3aJaHHBIMH CBOMCTBaMH.
Hcnoab3oBaTh KOMIIbIOTEPHBbIE
nporpamMmbl IS TIOCTPOEHUsS TpauKoB
(GYHKIMH ¥ U3YYEHHUS] MX CBOMCTB

OyHKIUN.
YucnoBblepyHKITH

Urenue u moctpoeHue rpadukoB
¢bynkuuit. [Ipumepst

Haxoauth ¢ nomombio rpadpuka GyHkuuu
3HAQYEHHE OJHOM H3 pPaccMaTpUBAEMbIX
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(9 4)

rpaguKOBPYHKIUH, OTpaKAIOITUX
peanbHbie npouecchbl. DyHKIMH,
OIMCHIBAIONIHE MTPSIMYIO H
0o0paTHyI0 MPOTOPIIMOHATHHBIC
3aBHCUMOCTH, UX IpadUKH.
I'unepbona.I'paduk pyHkmm y =
x°. Tparueckoe pereHue

YPAaBHEHUN U CUCTEM ypaBHEHUH

BCJIMYHH I10 3HAYCHHIO ﬂpyFOﬁ.

B HecnoxHbIX  CllydasX  BBIPakKaTh
dopmynoi 3aBHCHMOCTDb MEXY
BCIIMYNHAMMU.

OnuceIBaTh XapaKTEep HU3MCHCHHA OI[HOI71

BEJIMYMHBI B3aBUCHUMOCTH OT HW3MEHEHUS
JIpYrou.
PacnosnaBarnb BH/JIBI N3y4aeMbIX

¢ynkuuii. Iloka3piBaTh CXeMaTH4YeCKH
MOJIOKEHHE Ha KOOPAMHATHON IUIOCKOCTH
rpadukoB QpyHKIUH BUga: Y = X2, y = X3,
Hcnoab3oBaTh (pyHKIMOHAJIBHO-
rpajguyeckue NpeACTABJICHUS IS
pelmieHusT W WCCIIEJOBAaHMS ypPaBHEHUH U
CUCTEM ypaBHEHUM.

IIpumensaTs wHU@pOBBIE Ppecypebl A
noCTpoeHUs rpaduKOB (PYHKITHIA

IToBTOpEHUE M
00001eHHe

[ToBTOpEHNE OCHOBHBIX MOHSATHU H
METOJIOB KypcoB 7 M 8 KIaccoB,

BoiOuparh, mNpUMEHSATH, OIIEHMBAThH
cnoco0bl CpaBHEHUS YHUCEN, BBIYUCICHUH,
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(6 9) 000011IeHIe 3HAHUH npeoOpa3oBaHMil  BBIPAKCHUH, pEIICHUS
ypaBHEHUH. OcyuecTBaAsSTH
CAMOKOHTPOJIb BBINOJHAEMbIX JICHUCTBUI
U CaMONIPOBEPKY pe3ysibTaTa BBIUMCICHUH,
npeoOpa3oBaHMi, TOCTPOCHUM.
Pemathy 3agaum M3 peajibHON KU3HH,
NPUMEHATh MaTeMaTUYeCKUe 3HAHUS s
pelieHus 3a/1a4y U3 Jpyrux npeaMeToB.
Pemiath TeKkcTOBBIE 32/1a4H, CDABHUBATH,
BbIOMPATH CIOCOOBI PEIICHUS 3a/1a41
9 kaacc (99 4v)
Ha3Banue paznena
(Tembl) Kypca OcHoBHOE coziep KaHne OCHOBHBIE BUIBI AESITEILHOCTH
(4ucio yacoB) oOyJaromuxcs
Yucaan PannonansHbIe yucna, | Pa3puBare  npeacraBiieHUs! 0
BbIYHCJICHHS. UppaIlMOHANILHBIE YHWCJa, KOHEYHBIC | YUCNIAX: OT MHOKECTBAHATYpPaTbHBIX
JlelicTBUTE/IbHBbIE MOECKOHEUYHBIE JCCATUYHBIC  JPOOU. | YUCEN bi e} MHOJKECTBA
yHciaa MHOKeCTBO JIECTBUTENBHBIX | JEMCTBUTEIBHBIXUUCEN.
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CRY

YyuceN;,  JICMCTBUTENbHBIE YMCIA Kak
OCCKOHEUYHBIC  JIECATUYHBIC JPOOH.
B3auMHO 0HO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM
JEUCTBUTEIbHBIXUNCET U MHOKECTBOM
TOYEK KOOPJIMHATHOM
npsiMoii.CpaBHEHHE J1€CTBUTENIbHBIX
Yucell, apu(pMeTHIECKUECHCTBHSIC
JNEUCTBUTEIbHBIMU YUCIIAMH.
[TpubnmkEHHOE 3HAYCHHUE BEIMYMHEI,
TOYHOCTH

npuomkeHust. OKpyriIeHUEOIIeHKa
pe3yIAbTaTOB BBIUMUCICHUN

O3HAKOMHTBCA C  BO3MOKHOCTBIO
MpeACTaBICHUS JICHCTBUTEIHEHOTO
gyciia Kak OECKOHEYHOH IeCATUYHOUN
npoow, NPUMEHATH JIECATUYHEBIE
PUOJIIKESHUS palMOHAJIBHBIX n
UPPALMOHATLHBIX YUCET.

HN3o00paxkars AciCTBUTEIBHBIE YHCIIA
TOYKaMU KOOPJAMHATHON IIPSIMOA.

3anucbiBaTh, CPaBHUBAThH U
yHOpsi10YMBaTh JIEHCTBUTETLHBIE
Yyucna.

BuinmosiHaTh, coderas  yCTHbIE U
NMCbMEHHbIE

npuéMbl,apupMeTHdecKue 1eCTBHS C
palMOHAIBHBIMA YHUCJIAMHU; HAXOAHMTh
3HAQ4YEHUs]  CTENEHed ¢ LEeIbIMHU
[IOKA3aTeIsIMU U KOpPHEH; BBIYHCIATH
3HAQYEHMS YUCIIOBBIX BBIPAXKECHUM.

Hony4yursn NpeAcTaBIeHUe 0
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3HAYMMOCTH JCHCTBHTENIBHBIX YHCE]I B
MIPAaKTUYECKOU NEeATEIIbHOCTH
YeJI0BEKa. AHAJIM3MPOBATh W J1€J1aTh
BBIBOJABI O TOYHOCTH MPHUOIMKCHUS
JICUCTBUTEIILHOTO YHCJa MPU PEIICHUU
3ajad4.

OkpyriasiTe JEHCTBUTENBHBIE YHCIA,
BBINOJIHATh  NPUKHUAKY pe3yibTaTa
BBIYMCIICHHH, OLICHKY 3HAYCHHI
YUCJIOBBIX BBIPAKEHUM.

3HAKOMHUTBCSI C HCTOPHEH pa3BUTHUSA

MaTE€MAaTHKU
YpaBuenus JInneniHOE ypaBHEHHE. OcBauBaTh, 3aNOMHHATH U
U HEpaBeHCTBA. PemenneypaBHeHuii, CBOAAIINXCS K NPUMEHATH
YpaBuenust nuHeHbIM. KBagpaTHOe ypaBHEHHE. | rpa@UYeCcKHEeMeTOABINIPH  PEIICHUN
¢ OJHOM Pemenne ypaBHeHUH, YpaBHEHUI, HEPABEHCTB U UX CUCTEM.
nepeMeHHOH CBOSAIINXCAKKBAAPATHBIM. Pacno3snaBath 1enbie U ApoOHBIE
(14 4) bukBanpaTtHeieypaBHeHus. I Ipumepbl YpaBHEHUS.

pemeHusl Ipumeps! penienust

Pemiars JiMHEHHBbIE M KBaJApaTHbIE
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YPaBHECHUUTPETbEH U YETBEPTOM
CTEIEHENPA3JI0KEHNEM Ha
MHOXUTENH.
Pemenue
YpaBHEHUH.
Pemenue TekcToBBIX 33124
anredpandeckuM MEeTOA0M

JTPOOHO-PAIIMOHATBHBIX

YPaBHeHHs1, YpaBHEHUS, CBOJSIINECS K

HUM, pocTenme IpoOHO-
palOHAIbHbIC YPABHEHUSL.

IMpeanarats  BO3MOXHBIC  CIIOCOOBI
pelIeHHs]  TEKCTOBBIXTEKCTOBBIX3a/1ad,

o0cy:KI1aTh MX M pelaTb TEKCTOBbIE
3aJjaud pa3HbIMU CIIOCOOAMHU.
3HAKOMHMTBCA € HCTOpHMell pa3BUTHSA
MaTeMaTHKU

YpaBHeHnus JInneiinoe ypaBHEHUE ¢ | OcBauBaTh M NPUMEHATH TNPUEMBI
1 HepaBeHCTBA. JIBYMSIIEPEMEHHBIMU " €ro | peIIEHNuss  CUCTEMBIIBYX  JIMHEHHBIX
Cucrembl rpadpuk.Cuctema JOBYX JIMHEMHBIX | ypaBHEHUM C JBYMs [E€pPEMEHHBIMU
YPaBHEHMH YPaBHEHUI C JByMs IEPEMEHHBIMU | HICUCTEMBI ABYX YPaBHEHMM, B KOTOPBIX
(14 v) ne€ pemeHue. PemeHne cucteMaByX | OJHO YpaBHEHUEHE SABJISIETCS
YPaBHEHUH, OAHO M3  KOTOPBIX | JIMHEHHBIM.
nuHeiiHoe, a Japyroe — BrTopoil | Mcmosib3oBaTh (yHKIIMOHAIBHO-
CTETIEHH. I'paduueckas | rpaduueckue  mpejacTaBIeHUS IS
MHTEpIIpeTaLUs peleHus: U UcCae0BAHUS YPaBHEHUM
CHUCTEMBI yYpaBHEHUN C | HICUCTEM.
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JIBYMSITIEPEMEHHBIMHU.
Pemenue TEKCTOBBIX
anredpanvecKuM crocooom

3aaa4

AHAJIM3UPOBATHL  TEKCThI  3aaad,
pemiathb ux anredpanvdecKum
Croco0OM: MepPexXoaAuTh OT CIIOBECHOM
(OpMYIIMPOBKM  yCJIIOBHSI 3aJauu K
anreOpanvecKoi MOJENN MIyTEM
COCTaBJICHHS  CHCTEMbI  YPaBHEHMI;
pemiaThb COCTABJICHHYO CUCTEMY
ypaBHEHUH; HHTEPNpPEeTUPOBATH
pe3ynbTar.

3HAKOMUTBLCSI C HUCTOPHUEH pa3BUTHS
MaTeMaTHuKH

YpaBHeHus
1 HepaBeHCTBA.
HepaBencrBa
(16 9)

YucaoBbie
CBOICTBA.
JIuneliHple HEpaBEeHCTBA C OJHOU
IIEPEMEHHOM U UX PEIICHUE.
Cucrembl JTMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHHUE.
KBanmpaTtHble HepaBeHCTBA U HX
peleHue.

HEpaBEeHCTBA MW  UX

YuraTrh, 3anuCcbIBaTh, IOHHUMATh,
HHTEPNPETUPOBATH HEpaBEHCTBA;
HCIIOJIB30BaATh CI/IMBOJ'H/IKy 158
TEPMUHOJIOTHIO. BoimoaHaTs
npeoOpazoBaHus HEPaBEHCTB,
HCMOJIB30BATH U TPeoOpa3oBaHus
CBOfICTBa YHUCJIOBBIX HepaBeHCTB.
Pacno3naBathb JIMHEHHBIE u
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I'paduueckas UHTEpIIpeTalus
HEPAaBEHCTB U CHUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU

KBaJl[paTHblE HepaBeHCTBA. Pemars
JUHEHHBIE HEPaBEHCTBA, CHCTEMBI
JUHEHHBIX  HEPaBEHCTB, CUCTEMBI
HEPaBEHCTB, BKJTIOYAIOTIIUX
KBaJ[paTHOE HEPaBEHCTBO, M peEIIaTh
UX; o0cyK1aTh IIOJTyYEHHBIE
peleHusl.

HN300paxarh perieHue HepaBEHCTBA
U CHCTEMbl HEPAaBEHCTB Ha YHMCIOBOI
OpsSMOM, 3aNMCBIBATH pEIICHHE C
HOMOIIBIO CUMBOJIOB.

PemaTts KBajgpaTHBIE HEPaBEHCTBA,

HCIIOJIb3YA rpa(bnquKI/Ie
IpCACTaBJICHUA. OcBauBaTh Hu
NPpUMCHATDH HCEpPaBCHCTBA npu

peIICHUNU pPa3JIMYHbIX 3ajja4, B TOM
YUCJIC IPAKTUKO-OPUCHTUPOBAHHBIX

DYyHKIUH

KBagpatuunas ¢yHkuus, eé

PacnosHaBarhb BUBI N3Yy4aCMbIX
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(16 1)

rpaguk u cBoictBa. [lapabona,
KOOpJWHATHl BEPIIUHBI TapadOIIbI,
0Chb CUMMETpUU napaboJIbL.
CreneHHble byHKIMN C
HaTypaJbHBIMU NOKa3aTess M 2 U 3,
uX rpauKu ¥ CBOMCTBA.

I'padukn  pynkuumit

byHKIHH; WLIIOCTPUPOBATH
cXeMaTHYeCKH, 00BSICHATH
pacroyio)keHUe Ha  KOOPJMHATHOU
IUIOCKOCTH  TpadukoB (yHKIMHA B

3aBHUCHUMOCTH oT 3HauUCHUN
KOO(P(QUIIMEHTOB,  ONUCBHIBATH WX
CBOMCTBA.

Pacno3snaBathb KBaJPATHYHYIO
¢yakmuio 1o ¢dopmyne. IlpuBoguTH
npuMepsbl KBaJIPATHYHBIX

3aBUCUMOCTEN W3 pEaJbHOUW KU3HH,
(U3HUKHN, TEOMETPHH.

BoigBasTH 1 000011aTH 0COOCHHOCTH
rpaduka KBagpaTuyHOW QyHKUIUU Y =
ax® + bx+ c.

Crpourn U H300paxkaTh
cXeMaTHYeCKH rpaduku
KBaJpaTHYHbIX (DYHKIHMM, 3aIaHHBIX
dopmyimamu Bua y = ax?, y = ax’ + q,
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y = a(x +p)?, y = ax’ + bx+ c.
AHaJIM3UPOBATH " NPUMEHSTH
CBOIiCTBA M3yYCHHBIX (PYHKITUH I UX
MOCTPOCHHUSI, B TOM YHUCJE C MOMOIbIO
U(POBHIX PECYPCOB

YucaoBbie
OCJIeA0BATEIHLHOCT
u (14 4)

[TonsiTne YHCIIOBOM
MOCIIEI0BATEIHLHOCTH.

3ananue MOCJIEI0BATEILHOCTH
PEKYpPEHTHOMN bopmynoit u
dbopMyI0ii N-TO YIeHA.
ApudmeTrnueckas U reoMeTpudeckas
nporpeccuu. @opMmynbl N-ro 4ieHa
apumMeTHyecKoil U reoMeTpUUecKOi
MIPOTrPEeCCUii, CyMMBI NEPBBIX N
YJIEHOB.

N3obpaxenune YJICHOB
apu(MeTUYeCKOr U TeOMEeTPHUECKOM
Iporpeccuit TOYKAMU Ha
KOOPJIMHATHOM TJIOCKOCTH.

OcBauBaTh H NPUMEHATH
WHJEKCHBIC O0003HA4YCHHS, CTPOUTH
peveBble BBICKAa3bIBaHHUSI c
HCITOJIb30BaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C MOHSATHEM
MOCJIEI0BATEILHOCTH.

AnanuzupoBatb  opmyny  N-ro
YyjieHa  IIOCIE€A0BATEIbHOCTH WM
PEKYPPEHTHYIO bopmyny U
BBIYHCIATH YJICHBI
MOCJIEOBATEIILHOCTEH, 3aJIaHHBIX
TUMH POPMYITaMH.

YcranaBamBaTh 3aKOHOMEPHOCTb B
IOCTPOEHUH IOCJIEIOBAaTEILHOCTH,
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JIMHEWHBIIT W DKCIIOHEHIIMAILHBIN
poct. CI0KHBIE ITPOLIEHTHI

€CITU BBIITUCAHBI IIEPBBIC HECKOJIBKO €&
YJICHOB.

Pacno3HaBaTh apuMETHUECKYI0 U
TE€OMETPUYECKYIO TPOTPECCHH  TpHU
pa3HbBIX crioco0ax 3aJaHusl.

Pemats 3amaun ¢ HCHOJIB30BAHUEM
dbopMyI N-ro uieHa apupMeTHUECcKon
U TEOMETPUYECKOM  IPOTpeccui,
CYMMBI TIEPBBIX N YWICHOB.

HN3o00paxatnh YJICHBI
II0CJIEA0BATEIbHOCTUTOUKAMU Ha
KOOPJMHATHOM MJIOCKOCTH.
PaccmarpuBarb NMpHMepPbI
NPoOLECCOB U SAIBJIECHMH W3 pPEalbHOU
KHU3HH, WJUTIOCTPUPYIOIINE
W3MEHEHUE B apudmeTrnyeckoit
MIPpOTPECCUU, B  TIEOMETPUYECKOU
MIPOTPECCHUH; n300paxkathb
COOTBETCTBYIOIIIHE 3aBUCHMOCTH
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rpadguvecKu.

Pemiate 3ajgauu, CBsI3aHHBIE C
YHUCIIOBBIMU  T1OCJIEIOBATENbHOCTIMH,
B TOM WYHCIIE 33Ja4d U3 PEAIbHOU
KU3HU C HCIIOJIb30BAaHUEM HH(PPOBBIX
TEXHOJOTHHM (3JIEKTPOHHBIX TaOIMIL,
rpadUyecKoro KaibKyasTopa H TIL.).
Pemars 3amaun  Ha  CJIOXKHBIC
IPOLEHTHl, B TOM 4YHCIE 33Ja4d W3
peanbHOMI MIPAaKTHKH (c
HCIIOJIb30BAaHUEM KaJIbKYIIATOPA).
3HAKOMHMTbCA € HCTOpHMel pa3BUTHA
MaTeMaTHKU

IHoBTOpEHME,
0000IEHME,
cucreMaTrm3anus
3HAHHUH
(17 9)

Yucna v BoIYMCIeHUA(3AMKCh,
CpaBHEHUE, NCUCTBUSA C
JNENUCTBUTEIBbHBIMU YHCIIAMH,
YHUCJIOBas MpsAMasi; IPOLIEHTHI,
OTHOILIEHUS, TPOIIOPIIUH; OKPYIJICHHE,
npuOIMKEHHE, OIICHKA; pellICHHe

OnepupoBarp MOHSITUSIMM:
MHOK€ECTBO, MOAMHOKECTBO,
orepaumn HaJ MHOXECTBAMHU;
HCNO0Jb30BATh rpaduueckoe
Mpe/iCTaBJIeHHE MHOXECTB TUTSt

OINMMCAHUS PCAJBbHBIX MNPOHCCCOB U
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TEKCTOBBIX 337124 apu(hMETUICCKUM
crocobom)

SIBJICHUH, IpPU PEIICHUH 3a0ad U3
JPYTruX y4eOHBIX MPEIMETOB.
AKTYyaJM3MpOBaTh TEPMUHOJIOTHI0 M
OCHOBHbIC [1eHCTBUS, CBSI3aHHbIC C
YHCJIAMM: HaTypajbHOE YUCIIO,
MPOCTOE u COCTaBHOE qucia,
JEIUMOCTh HaTypaJIbHbIX qyucern,
MPU3HAKU JIEJIUMOCTH, LIEJIIOE  YHCIIO,
MOJIyJlb ~ YUCNIA, OOBIKHOBEHHAs W
JecsATUYHAsE ApOOM, CTaHIAPTHBIA BU
yycna, apuMeTHYeCKUil KBaJapaTHBIH
KOpEHb.

BbInoaHATH aeiicTBUS, CPABHHUBATH
U YHOPSAA0YMBATH qyucha,
IIPEACTABIISATH qyucna Ha
KOODJAMHATHOW TMpPSIMOM, OKPYIJIATH
YUCJIa; BBINOJHATH NPHUKHIKY H
OLIEHKY pe3yJIbTaTa BEIYMCICHU.
Pemarn TEKCTOBbIE 3a1a4M
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apudmMeTnueckumM criocooom. Pemarn
NpaKTHYEeCKUE 3a/1a4H, COACpKAIINE

IPOIICHTHI, JIOJIH, YacTH,
BBIPXKAIOIITHEC 3aBUCUMOCTH:
CKOpOCTh — BpEMsI —pacCTOSIHHUE,
[IeHa — KOJINYECTBO — CTOMMOCTb,
00béM  paboTBl —  BpeMs «—

IPOU3BOJUTENBLHOCTD TPYAQ.
Pa30uparp  peaibHble  KU3HEHHBIC
CUTyaluu,(popMyJIMPOBaTbUX Ha
SI3BIKE MaTeMaTHKH, HAXOIMTh
pelieHre, NPUMEHSs MaTeMaTHYeCKHM
amnmapar, HHTEPNPETHPOBATH
pe3ysbTar

Auaredpanveckue
(npeoOpa3zoBaHue

BbIPasKEeHH S
anre0panvecKux

BBIpa)KeHHfI, A0IMYCTHUMBIC 3Ha‘{CHI/I}I)

OnepupoBaTh NMOHATHSIMU: CTEIIECHb
c LEIBIM MIOKA3aTeNeM,
apupMeTHIECKH KBaJpaTHBIN
KOpEeHb, MHOTOYJIEH, ajredpanyeckas
Apo0b, TOKJECTBO. BBINOJIHATH

102




OCHOBHbIE [eHCTBHA: BBINOJHAThH
pacuérbl o dopmymnam,
npeoOpa3oBbIBaTh  IIEJbIe, JAPOOHO-
panroHaIbHbIE BBIPXKCHUS u
BBIPKCHHUSI c KOPHSIMH,
peann30BBIBATH pasioxxeHue

MHOIOYJICHA Ha MHOMUTENIH, B TOM
qHUCIE€ C HCHOJIb30BaHHEM (OPMYI
pa3sHOCTH KBaJpaTOB M KBajpara
CyMMBl U  Ppa3HOCTH; HaxOJUTh
JIOTYCTUMBIE 3HAYEHUS NEPEMEHHBIX
IE JPpOOHO-pallMOHAIBHBIX
BBIPAKECHUM, KOpHEH. Moae/IMpoBaTh

¢ momompbio  (opMyn  pealibHbIC
IIPOLIECCHI U SIBIICHHUS
®dyuknuu  (mocTpoeHue, cBoicTBa | OnepupoBaTh MOHATUSIMHU .
U3yuyeHHBIX (QyHKUMH; Tpaduueckoe | GyHKIMA, rpaduk QYHKIUH, HYIH
pelleHrne ypaBHEHHM U UX CHCTEM) ¢GbyHKIUY, IIPOMEXKYTKH
3HAKOIOCTOSIHCTBA, POMEKYTKU
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BO3pacTaHus, yObIBaHHs, HaUOOIbIICE
W HauMeHbIee 3HA4YeHUs (QyHKIUU.
AHAJIM3UPOBATH, CPAaBHUBATH,
o0cy1aTb  CBoOWcTBa  (DYHKIIHH,
CTPOuTh ux rpapuku. OnepupoBarb

TMOHSITHUAMMU npsimast
IPOIOPIIMOHATILHOCTb, oOparHas
IPOMOPITUOHATILHOCTb, JUHENHAas
GbyHKIMSA, KBaApaTU4Has QYHKIUS,
napaboia, runepoona.
Hcnoab3oBarb rpaguxku JUIS

OIIPENIEJIEHUsI CBOMCTB, MPOLIECCOB U
3aBUCUMOCTEH, IS PEIIEHUS 3a/1a4 U3
OpYrux  y4eOHbIX NpPEeIMETOB U
pEAIbHOM JKM3HM; MOJEJHPOBATH C
MOMOLIBI0  TpaUKOB  peajbHbIE
IIPOLIECCHI U SIBJICHUS.

Bripaxkathb ¢popmyramu
3aBHUCHMOCTH MEXKJy BETUYMHAMU
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PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUA

[EJIN U3YUEHUA YYEBHOI'O KYPCA

Crnenyst mpeAcCTaBiICHHOW  paboueld  mporpamme,
HayMHasT C CEIbMOro Kjacca Ha YpOKax TI'€OMETPHUH
o0yyaromuics YUUTCS IIPOBOJUTD JIOKa3aTeJIbHbIE
paccyXaeHHs, CTPOUTb  JIOTUYECKHME  YMO3aKJIIOUEHUS,
JOKa3plBaTb ~ WMCTUHHBIE  YTBEPXKIECHHUA U  CTPOMUTH
KOHTPIIPUMEPHI K JIOKHBIM, HPOBOAMUTH PACCYXKACHUS «OT
IIPOTUBHOTO»,  OTJIMYaThb  CBOMCTBA  OT  IIPU3HAKOB,
(bopMyIHpOBaTh OOpAaTHBIC YTBEPKACHUSI.

VY4eHUK, OBJIAJEBUIMII HCKYCCTBOM pPacCyXJaarhb,
OyzeT MpUMEHSTHh €ro M B OKpyXaromei xu3Hu. M B sToMm
COCTOMT Ba)XHOE BOCIIUTATECIIBHOE 3HAYEHUE H3YYCHUs
reOMETpPHUH, npucyliee UMEHHO OTEYECTBEHHOU
MaTEMaTHUYECKOH IIKOJIE.

Bropoil  menpr0  M3ydeHMS ~ I€OMETPUM  SIBIIETCSA
UCIIOJIb30BaHUE €€ KaKk MHCTPYMEHTa IPU pPEIICHHH Kak
MaTeMaTUYeCKUX, TaKk W NPaKTHUECKUX  3ajad,
BCTPEUAIOUINXCA B pealbHOM XKM3HHM. OKOHUMBIIMI Kypc
FEOMETPUM  IIKOJBHUK JIOJDKEH OBbITh B COCTOSHUHU
OTpEeNIeIUTh TEOMETPUUYECKYI0 (Urypy, OMHUCaTh CIOBAMHU
JAHHBIN 4epTEX WIN PUCYHOK, HAWTHU IUIOMIAb 3€MEIBHOIO
y4acTka, paccunuTaTh HE00XO0IUMYIO JUIAHY
ONTOBOJIOKOHHOTO Ka0es Win Tpedyemble pa3Mepbl rapaxa
Ui aBTOMOOMJIA.  DTOMY  COOTBETCTBYET  BTOpasd,
BBIUMCJIUTENbHAS JMHUS B U3YYEHHUU T€OMETPUHU B LIKOJIE.
JlanHast mpakTUyeckasi JIMHUS SBISETCS HE MEHEE Ba)KHOM,
yeMIiepBasl.

KpaiiHe Ba)kHO NOAYEPKUBATH CBS3HM TE€OMETPHUHU C
JpYTMMHM  INIpEIMETaMH, MOTHUBHUPOBATh  HCIOJIb30BATh
onpejeNieHuss reoMeTpuueckux  (Guryp U TOHATHUH,
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JIEMOHCTPUPOBATh IIPUMEHEHHME IIOJyYCHHBIX YMCHUH B
¢u3uke U TexHUKe. DTU CBA3M HauboJsiee SPKO BUJIHBI B
TeMax «BekropsD, «TpuroHomerpuyeckue
COOTHOLIEHUN, «MeTon KOOpJAUHAT» WU «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CoracHo yueOHOMY IUIaHy B 7—9 KJlaccax M3y4aeTcst
yueOHblii  kypc  «['eoMeTpusi»,  KOTOpPBIA  BKJIIOYAET
ClIeyIoIne OCHOBHBIE pa3zeisl COJIEpKaHUS:
«'eomerpuueckne ¢urypsl m ux cpoiicTBay,«M3mepenne
FEOMETPUUYECKUX  BEIUMYMH», a Takke  «JlekapToBsl
KOOpAMHATBI Ha IUIOCKOCTW», «Bektopb», «JIBrkKeHUS
ockoctu» U «IIpeoOpa3oBanus mogoous».

VY4eOHbII  IUIaH  OpeaycMaTpUBaeT  U3Yy4EHHUE
reoMeTpuy Ha 0a30BOM YpOBHE, McXolsd U3 68 yueOHbIX
yacoB 15 7-8 kiaccoB U 66 yacoB [uid 9 kiaaccoB B yueOHOM
roJy, BCEro 3a Tpu roja o0yuenus — 202 vaca.

COJIEPYKAHUE YUEBHOT'O KYPCA
(IT0 TOJJAM OBYYEHU )

7 KJacc

HavanpHple nonsTHs TreomeTpun. Touka, mpsmas,
OTPE30K, JIyd. YToJ. Buael yrinos. BepTukanbHbie U CMEXHBIE
yrasl.  buccexktpuca yrima. JlomaHas, MHOTOYTOJIbHUK.
[TapanienbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie (urypsl. OCHOBHBIE CBOWCTBA OCEBOM
cummeTpun. [IpuMepsl CHUMMETPUN B OKPYKAIOIIEM MUPE.

OcCHOBHBIE MIOCTPOEHUS C MOMOUIBIO LIUPKYISI U JIMHEUKH.
Tpeyronsauk. Beicota, Meauana, OuccekTpuca, iX CBOMCTBA.
PaBHOOeIpeHHBII W pPaBHOCTOPOHHHHM  TpPEyroJbHHKH.
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HepaBeHcTBO TpeyroyibHUKA.

CBoiicTBa W mNpU3HAKU PaBHOOEAPEHHOTO TPEYrOJIbHUKA.
[Ipu3Haku paBeHCTBa TPEeYroiabHUKOB.CBONCTBA M NPU3HAKU
napauleabHbIX  OpsAMbIX. CymMma  YIVIOB  TpeyroJIbHHKA.
Buemnue yrisl TpeyrojabHHUKa.

[IpsamoyronbHbIi  TpeyroiabHUK. (CBOHCTBO  MeaHaHBI
IIPSIMOYT'OJIBHOT'O TPEYIOJIbHUKA, IIPOBEAEHHON K TMIIOTEHY3E.
IIpy3zHakn paBeHCTBA IPSMOYIOJBHBIX  TPEYTOJIBHHUKOB.
[IpsiMmoyronbHbIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMeTpUM: HEPABEHCTBO TPEYTOJIBHHKA,
HEPAaBEHCTBO O JUIMHE JIOMaHOM, TeOpeMa O OOJbILIEM yIje U
Oonblieil  cropoHe TpeyroiapHUKa. llepneHaukynsp u
HAKJIOHHAS.

I'eomeTpruueckoe MecTto TOYeK. buccekrpuca yriaa u
CEpEMHHBIN MEPIEHAUKYISAP K OTPE3KY KaK F€OMETpPUUECKUE
MecTa TOYEK.

OKpyXKHOCTb M Kpyr, XOpJa U JUaMeTp, UX CBOMCTBA.
B3aumHOe  pacmonoXeHUEe  OKPYKHOCTM M IIPSAMOM.
KacarenbHast u cexkymas K OKpPYKHOCTH. OKpYKHOCTb,
BIIUCAaHHAs B yroj. BrucaHHas W ONMCaHHAas OKPYKHOCTH
TPEYroJbHUKA.

8kuace
YerpipéxyronpHuku. [lapannenorpamm, ero npusHakud |
CBOMCTBA. YactHble ciyvau apajuIeJIorpaMMOB

(mpsIMOYTONIBHUK, pOMO, KBaJpar), UX MPU3HAKU U CBOICTBA.
Tpanenus, paBHOOOKasi Tpanerusi, €€ CBONCTBA U NMPU3HAKH.
[IpssMoyronbHas Tpamneuus.

Meron ynsoenus menuassl. LleHTpanbHas CHUMMETpHS.
Teopema @aneca u TeopemMa 0 NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue nMMHAM TpeyroiabHUKa U Tpaneuuu. LleHTp macc
TPEYrOJIbHUKA.

[Tonobue TpeyroabHUKOB, KO3((PUIKMEHT 1Mom00Us.
[Tpuznaku momobus TpeyronbHUKOB. [IpuMeHeHue nomobus

IIPU PELICHUH NTPAKTHYECKUX 3a4a4.
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CpoiicTBa 1uromaaeil reoMmeTpudeckux Guryp. @opmysl
IUISL TUTOIAM TPEYrojbHUKA, HapajuielorpaMma, pomba u
tpanenuu. OTHOIIEHHE TUIOIAAeH TOJOOHBIX (PuUryp.

Brruncnenue rionaaen TPEYroJIbHUKOB u
MHOTOYTOJIFHUKOB Ha KJIETYaToi Oymare.

Teopema  IImudaropa. [Ipumenenne  TeopeMbl
[Tudaropa npu pemeHnn MpakKTHYECKUX 3a1a4.

CuHyc,  KOCHMHYC,  TaHI€HC  OCTpOro  yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. OcHoBHOE

TPUTOHOMETPUYECKOE  TOXKIECTBO. TpUrOHOMETpUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°.

BrnucanHble M LEHTpaJdbHBIE YIUIBI, YIOJd MEXIY
KacaTeJIbHOW M XOPJIOH. YIUIBI MEXKY XOPJaMH U CEKYILHMHM.
BrnucanHble M onucaHHBIE YETBIPEXYTrOJIbHUKU. B3aumHoe
pacIoyoKeHue AByX OKpykHocTed. KacaHue OKpyX HOCTEH.
OO1u11e KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 kJaacce

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOX1eCTBO. DOpMyIIbl IPUBEACHUS.

Pemenune TpeyronsHUKOB. TeopemMa KOCHHYCOB M TeopeMa
CHHYCOB. PelieHne nmpakTHYecKUX 3a/1ad C HMCIOJIb30BaHHEM
TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue momobus. [logoOue COOTBETCTBEHHBIX
3JIEMEHTOB.

TeopemMa 0 NpPOU3BEIECHHUU OTPE3KOB XOpA, TEOPEMBI O
MPOU3BEIACHNN OTPE3KOB CEKYIIMX, TeopeMa O KBajpare
KacaTeJIbHOM.

Bektop, mnmHa (MOIyNlb) BEKTOpa, COHAIpPABIIEHHBIE
BEKTOpBI,  NPOTUBOIMOJIOKHO  HANpaBJIEHHbIE  BEKTOPHI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTEPAINU
HaJ  BekTopamu. Pa3joxkeHue  BekTopa 1O  JIBYM
HEKOJUTMHEApHBIM  BekTopaMm.  KoopawHaTel — BEKTOpA.
CkansipHoe MpOU3BEJCHUE BEKTOPOB, MpPHUMEHEHHE IS

HaXOXKIECHUS JUIUH U YIJIOB.
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JlekapTOBbl KOOpAMHATBI HA IUIOCKOCTU. Y PpaBHEHHUS
NpsAIMOM M OKPYKHOCTM B KOOpAMHATaX, IIE€PECEUCHHE
OKPY)KHOCTEM M IpsAMBIX. MeTox KOOpAMHAT M €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJIMHA OKPYXHOCTH.
I'panycHas u paguaHHas mepa yria, BIYUCIEHUE UIMH YT
OoKpyxHOCTeH. [Inomans Kpyra, CEKTOpa, CErMEHTA.

JIBuKEeHHsI MJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUryp
(anmeMeHTapHble TpejactaBieHus). [lapamnensHblii mepeHoc.
[ToBoporT.

HJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIPTATBI
OCBOEHUMA PABOYEU ITPOI'PAMMEBI KYPCA (ITO
I'OJAM OBYYEHU )

OcBoenune yueOHOro Kypca «I'eomerpus» Ha ypOBHE
OCHOBHOTO 00mIero oOpa3oBaHMs JIOJDKHO OOECTICUHBATH
JTOCTHXKEHUE CJIEAYIOIUX MPEIMETHBIX 00pa30oBaTeIbHBIX
PE3yJIbTATOB:

7 kaace

- Pacno3HaBaTh U3y4EHHBIE Te€OMETpUUYECKHE (PHUTYpHI,
OTpEeNIesATh UX B3aHMHOE PaCIHOJIOKEHUE, H300pakaTh
reoMeTpuueckre (QUrypbl; BBIOIHATH YEPTEKHU IO
YCIOBUIO 3ajauu. H3MepsTh JIMHEHHBIE W YIJOBBIE
BEJWYHMHBEL. Pemare 3a7aduM  Ha BBIYHMCICHUE JJIUH
OTpGSKOB 1 BCIINUYNH yFJIOB.

- Jlenath rpyOyr0 OIIEHKY JTUHEHHBIX M YIJIOBBIX BEITUYHH
MIPEAMETOB B PEAJIBHOW JKHU3HHU, PA3MEPOB IPHUPOIHBIX
00bekTOB. Paznmuuath pasMepsl 3TUX OOBEKTOB IO
HOpS[)IKy BCIIMYUHEI.

- CTpouTth 4epTeku K reOMETPUUECKUM 3a]a4aMm.

- Ilonp3oBarbcsl NMpU3HAKAMU PABEHCTBA TPEYTrOJBbHHUKOB,
WCIONIb30BaTh TPH3HAKA U CBONCTBA PaBHOOEAPEHHBIX

TPEYTrOJIbHUKOB IIPU PELICHUH 3a/1a4.
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[IpoBOAUTH JTOTrMYECKHE PACCYKIEHUS C UCIIOIb30BAHUEM
TE€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbcs MpU3HAKAMU PABEHCTBA IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIUAaHBl, INPOBEAEHHON K
TUIIOTEHY3€ MPSMOYIOJIbHOIO TPEYTOJIbHUKA, B PELIECHUU
TFEOMETPUUYECKUX 3aad.

OnpenensTh napaienbHOCTh IPSIMBIX C IIOMOILBIO YIJIOB,
KOTOpble o0Opa3yeT ¢ HHUMHU cekymas. Onpenensits
[apajuIeIbHOCTh ~ IPSAMBIX C  IIOMOLIbIO  paBEHCTBA
pacCTOAHUN OT TOYEK OJHOM MPAMOM 10 TOYEK IpYyrou
IPSIMOM.

Pemate 3a1aun Ha KiieT4aToi Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOAUTh YHUCIOBBIE U
OyKBEHHbBIE 3HAYECHHUS YTJIOB B TEOMETPUUECKUX 3a/lauax C
UCIOJIb30BAHUEM CYMMBI ~ YIJIOB  TPEYroJbHUKOB U
MHOTI'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEpPECeUEHNN JBYX MapajyIeNIbHbIX MPSMBIX CEKyLIeH.
Pemarp npaktudeckue 3a1auu Ha HaXOKICHHUE YIJIOB.
Bnagerp mnoOHSATHEM T€OMETPUYECKOTO MeECTa TOYEK.
YMeTb onpenensTh OUCCEKTPUCY yIiaa M CepeluHHBIN
MEPNEeHIUKYNIAP K OTPE3Ky KaK IeOMEeTpUYECKHEe MecTa
TOYEK.

@®opMyIMpoBaTh OIpEAENIeHUs] OKPY)KHOCTH U Kpyra,
XOpAbl M JMaMeTpa OKPYXKHOCTH, TIOJIb30BATbCS HX
CBOMCTBAaMH. YMETb NPUMEHATH OTHU CBOWCTBA IIPH
pellIeHnN 3a1au.

Biagete mnoHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHHKA
OKPY’KHOCTH, yMETb HaxoauTb €€ ueHTp. [lonb3oBarbes
(hakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHUKA
MIEPECEKAIOTCS B OJHOW TOUYKE, U O TOM, YTO CEPEANHHbIE
MePIEeHIUKYIISPBI K CTOpOHAM TpEeyrojbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brmagere moHsATHEM ~ KacaTeNbHOM K  OKPYKHOCTH,
MIOJIB30BATbCA ~ TEOPEMOM O  MEPHEHAUKYIIPHOCTH

KacaTelbHOU U pajguyca, IpOBEAEHHOIO K TOUKE KaCaHMUs.
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ITosnb30BaTbCA IIPOCTEUIINMHU r€OMETPUYECKUMHU
HEPABEHCTBAMHU, IOHUMATh UX NMPAKTUYECKUI CMBICIL.
IIpoBOIUTE OCHOBHBIE TI€OMETPUYECKHE IOCTPOCHUS C
ITOMOUIBIO UUPKYJIS U JTUHEHKU

8 KJiacc
Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOIBLHUKOB, HX
3JIEMEHTBI, MOJIb30BATHCA X CBOMCTBAMH IPU PEIICHUHU
TreOMETPHUYECKUX 3a7ad.
[IpuMeHSITh CBOWMCTBA TOYKHM IIEPECEUCHHs] MEIuaH
TpeyrojpbHUKa (IICHTpa Macc) B PEIICHUH 3a/1a4.
Bnanerh TOHSATHEM CpenHEH JMHUH TPEYTrOJIbHUKA U
Tpamenuy, TMPUMEHSATh WX CBOHCTBA MPH PEIICHUU
reoMeTpHuYecKux 3aaad. Iloap3oBaThcs Teopemoii darneca
Y TEOPEMOW O MPOTIOPIIUOHATBHBIX OTPE3KaX, MPUMEHSTh
UX JUIS pEIICHHS MPAKTHYECKHUX 3a/1a4.
[IpuMmeHSITh NpPU3HAKH TOMOOHMS  TPEYTOJIHHUKOB B
pEIICHUH T€OMETPUYCCKUX 3a/1a4.
[lonb3oBatbes  Teopemoit [ludaropa st pemeHus
TeOMETPUUYECKUX M MpakThdeckux 3amad. CTpouTh
MaTEMaTHYECKyl0 MOJIeNIb B TMPAKTUYCCKHX 3ajadax,
CaMOCTOSITENILHO ~ JeNaTh  4epTé&X W HaXOJUTh
COOTBETCTBYIOIINE JUTUHBI.
Bnagerp mnOHATHAMU CHHYCa, KOCHHYCAa W TaHTeHCa
OCTPOTO yria PSIMOYTOJIBHOTO TPEYrOJILHUKA.
[Tonb3oBaTbcss  OTUMU  TOHATUSIMH  JJISI  PELICHUS
MPAKTUIECKHX 3aJ1ad.
Boruncnsate  (pa3nMuHBIMH - COcOOaMM)  TIOIIATH
TPEYroJbHUKA W TUIOMATH MHOTOYTOJNIBHBIX  (buryp
(monp3ysich,  TIE€  HEOOXOAMMO,  KalbKYISITOPOM).
[IpuMeHSITh TONMYYCHHBIE YMEHUS B  TPAKTHUYCCKHUX
3a7a4ax.
Brnagerp MOHATHSAMH BIMCAHHOTO M IIEHTPAJIBLHOTO YIJIA,
WCIOJIb30BaTh TEOPEMBbl O BIHUCAHHBIX YIIaX, YIJax

MEXITy XopAamMH (CEKYIIIUMHU) U YIJIe MEXIY KacaTeabHON
111



Y XOPJIOU MPU PELICHUH F'€OMETPUUECKUX 3a/1a4.

Brnagere mnoHATHEM ONMCAaHHOTO YETBHIPEXYIOJIbHHKA,
MPUMEHATh CBOWMCTBA ONMCAHHOIO YETBIPEXYrOJIbHUKA
IIpU PELLICHUHU 3aau.

[IpumeHATHh ONYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENU IS 33J1ay PEeaIbHOW KU3HU U
MPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHUS c
MpPUMEHEHUEM NOoI00Us M TPUTOHOMETPHUH (IOJB3YSCH,
r7ie HEOOXO0IUMO, KATbKYJISITOPOM).

9 Kaacc
3HaTh TPUTOHOMETPUYECKUE (YHKLIUU OCTPHIX YIJIOB,
HaXOJUThb C MX IOMOULIbIO pPAa3JIMYHBbIE 3JIEMEHTHI
IPSIMOYTOJIBHOTO TPEyrojbHUKa («pemenue
MpSIMOYTOJIBHBIX ~ TpeyrojiibHUKOB»).  Haxomute  (c
IOMOILBI0  K&JIbKYJIATOpa) JUIMHBI W yINIBI  JAJIS
HETaOIMYHBIX 3HAYCHUH.
Ilonp3oBaTbes (QopMysiaMu MPHUBEICHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JJI HaXOXKJEHUs
COOTHOILLIEHUN MEXIY TPUTOHOMETPUYECKHUMHU
BEJTMYUHAMHU.
Hcnonp30BaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JUIS
HaXOXJCHHUS  Pa3IMYHBIX D3JEMEHTOB  TpPEyroJIbHUKa
(«pelieHne TPEeYroJIbHUKOBY»), MPUMEHATh UX IpHU
pelIeHNY TeOMEeTPUYECKUX 3a/1a4.
Bnanerp  monsTMAMH ~ mpeoOpa3oBaHUS  1MOA0OMA,
COOTBETCTBEHHBIX  3JIEMEHTOB  NOJOOHBIX  (uryp.
[Tonp30oBaTbcs  CBOWCTBAMM  MOJOOMS  MPOU3BOJIBHBIX
¢buryp, ymMerb BBIUUCIATH JUIMHBI M HAXOIHWTh YIJIBI Y
noo0HbIX ¢uryp. IlpumeHsTs cBoiicTBa momoOus B
MPAaKTUYECKUX 33Ja4ax. YMETh TPHUBOIUTH IPHUMEPHI
0JTIOOHBIX (PUTYP B OKPY’KAIOIIIEM MHUDE.
[lonb30BaTbes TeopemMamMu O MPOU3BEIECHUU OTPE3KOB
XOpA, O MPOU3BEJEHUU OTPE3KOB CEKYIHX, O KBaJapaTe

KacaTelIbHOM.
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ITonbs30BaTbCst BEKTOpaMU, IOHUMATh UX T€OMETPUUECKUI
U (GU3NYECKUN CMBICI, OPUMEHATh HUX B pPELICHUU
TEOMETPUUECKUX U (PHU3UYECKUX 3amad. lIpumeHsTh
CKaJS[pHOE MPOU3BEICHUE BEKTOPOB JJISi HAXOXKICHHS
JUIVH U YTJIOB.

[Tonb30BaTbcss METOAOM KOOPAMHAT Ha IUIOCKOCTH,
OPUMEHSATh €ro B  PEIICHHMH T'eOMETPUYECKHX U
MPAKTUYECKHX 3aJ1au.

Bnanerp MOHATHSMH TPaBHJIBHOTO MHOTOYTOJBHHKA,
JUIMHBI ~ OKPY)XHOCTH, JJIMHBI JYT'HM OKPY)KHOCTH U
paZiaHHOMN MEpBHI yIJIa, YMETh BBIUUCIIATH IUIOIIAL Kpyra
u ero yactei. I[lpuMeHsAT, mNOIydYeHHBIE YMEHUS B
MIPaKTUYECKUX 3ajjauax.

Haxomuteh ocu (Mmu UEHTpB) CcUMMETpuu uryp,
NPUMEHSTh JBWKCHHS IUIOCKOCTH B MPOCTEUIINX
ClIydasx.

[TpuMeHsTH MOTydYeHHbIE 3HAHHS HA TPAKTUKE — CTPOHTH
MaTeMaTHYeCKUe MOJENHU AJiA 3a/lad peaibHOW KU3HU U
IIPOBOJUTD COOTBETCTBYIOLIME BBIUMCIICHUS C
IPUMEHEHHEM NOJO00MS U TPUTOHOMETPUUYECKUX (YHKLUH
(TONB3yACh, TA€ HEOOXOIUMO, KaTbKYISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHUE

7 kJaacce (68 u)

HaszBanue pasnena

OcHoBHOE cojJiepKaHue

OCHOBHBIE BUAbI ACATCIIBHOCTHU

(Temsbl) Kypca 00y4aromuxcs
(4ucno 4yacoB)
IIpocreiimme ITpocreiine reomerpuueckue | @OpMyaIHpPOBATh OCHOBHBIE IIOHATHA U
reoMeTpuuyecKkmue OOBEKThI:  TOYKH, npsimble, | onpezeneHus. PacnoznaBarp M3y4YEHHBIE
$urypsi Jy4d  UYIJIbl, MHOIOYTOJBHUK, | TEOMETpPUYECKUE (UIYphl, ONpedeasiTb UX
U HX CBOMCTBA. JIOMaHasl. B3aMMHOE PaCIOJI0KEHUE, BBIMOJIHATBUEPTEK
HN3mepenune CMexHplE M BEpPTHKAIbHBIC | [IO YCIOBHUIO 3aJ1a4H.
reomerpuuyecknx | yribl.Pabora ¢ mnpocteiimiumu | [lpoBoauTs  mpocreiiiine MNOCTPOECHUS €
BeJIMYHH yeprexxamu.Mi3mepenune INOMOUIBIOLUPKYJIS U JIUHEHKN.
(14 v) JVUHENHBIX W YIJIOBBIXBEJIWUYWH, | U3MepATh IMHENHBIE U YIVIOBBIE BEIMYHUHBI

BBIUNCJIEHUE OTPE3KOB UYTJIOB.
[lepumerp 1 miowmwaab ¢uryp,

Te€OMETPUUECKUX U MPAKTUUYECKUX OOBEKTOB.
OnpenensiTe «Ha I71a3» pa3Mepbl PeanbHbBIX

COCTaBJIEHHBIX u3 | 00BEKTOB, MPOBOAMTH TIpyOyi0 OIIEHKY HX
PSIMOYTOJIBHUKOB pa3MepoB.
Pemarh 3a7auu  Ha  BBIYMCIIEHHE JUIMH
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OTPE3KOB MBEIUYHH YTJIOB.
Pemath 3a71auu Ha B3aMMHOE paCIOJIOKEHUE
TreOMETPUUYECKUX PUTYP.

IpoBoautrhs  KIaccupUKAIUIO YIJIOB,
BbIYUCJISITHIMHEWHBIE U YTJIOBbIE BEIIMYUHBI,
NPOBOJUTH HEOOXOAMMBIE JJOKa3aTeJIbHbIE
paccyXIeHHUs.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS
reOMEeTPHUH

TpeyroasHuku
(22 v)

ITonsiTne 0 paBHBIX
TPEYroJbHUKAaX W TEepBUYHBIE
NpPEICTaBICHUS O  PaBHBIX
(KOHTpY3HTHBIX) ¢urypax. Tpu

Pacno3HaBaTthb napsl paBHbIX
TPEYroJbHUKOB Ha TOTOBBIX UepTexax (¢
yKa3aHHWEM IIPU3HAKOB).

BbiBoauTh ciiefcTBUS (PaBEHCTB

MpU3HaKa PaBEHCTBA | COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJIbHUKOB. TPEYTOJIBHUKOB.

[Tpu3naku paBeHCTBa | POPMYJIHPOBATH ONPEICICHUS:
MPSMOYTOJIBHBIX OCTPOYT'OJIBHOTO, TYIIOYT'OJIbHOTO,
TPEYTrOJIbHUKOB. CBOMCTBO | IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
MEJIUAHbI MPSIMOYTOJIBHOTO | PABHOCTOPOHHETO TPEYTOJIbHUKOB;
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TPEYrOJIbHUKA.
PaBHOOenpeHHbIC u
PaBHOCTOPOHHUE
TpeyrojdpHuku. IlpuzHaku wu
CBOIiCTBa  paBHOOEAPEHHOTO
TPEYrOJIbHUKA.
[IpotuB  OGombIIel  CTOPOHBI

TPEYTOJIbHUKA JICKHUT OOJBIIHIA
yroi. IIpocreline HepaBeHCTBA
B TEOMETPHH.
HepaBeHCTBTpeyroiabHuKa.
HepaseHcTBO JIOMaHOI.
IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriaom B 30°.

IlepBbie MIOHATHUSA 0
JIOKa3aTelIbCTBaX B TEOMETPHUH

OUCCEKTPHUCHI, BBICOThI, MEIUAHBI
TPEYroJbHHUKA; CEPEIUHHOTO
NEepIEHIUKYJIIIpa OTPE3Ka; IepuMeTpa
TPEYTrOJIbHUKA.

®opMy. IHpPOBATh CBOWCTBA U IPU3HAKU
PaBHOOEPEHHOTO TPEYrOJIbHUKA.
CTponTsb 4epTexku, pelaTh 3a1a4M C
HOMOIIbIO HAXO0KJIEHUS! paBHbIX
TPEYroJbHUKOB.

IIpumeHsTH IPU3HAKKU pPaBEHCTBA
HPSMOYTOJIbHBIX TPEYrOJIbHUKOB B 337a4ax.
Hcnonb3oBath MPpPOBBIE pECYPCHI MJIA
HccIeJ0BAHMA CBOICTB M3ydaeMbIX GUryp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTH
rE€OMETPHUH

ITapasuieabHbIe [TapamneneHple mnpsiMple, uX | @OpMyJaHpPOBAaTh NOHATHE MAPAJIEIbHBIX
npsiMbie, cyMmma cBoiictBa, IlaThiii mocTynar | NpsMBIX, HAXOAUTH MIPaKTUYECKHE
yIJI0B EBxnupa. Hakpect nexamue, | mpuUMepHI.
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TPeyrojbHUKA COOTBETCTBCHHbBIE u | U3yuaTs cBoiicTBa yrioB, 00pa3oBaHHBIX MPH
(14 v) OJHOCTOPOHHHE YIJIBL | IEPECEUCHUU NapajieabHbIX MPSAMBIX
(oGpa3oBaHHbIE IpU | CEKYIIEH.
nepecedyeHu  napamienabHblx | [IpoBoauTH JA0Ka3aTebCTBA
MPSIMBIX CEKYIIEH). NapaJyIeIbHOCTH JBYX HPSIMBIX C IIOMOIIbIO
IIpu3nax NapajuleIbHOCTU | YIJIOB, OOpa30BAaHHBIX IpU IEPECEUECHUU
OpSIMBIX ~ 4Y€pe3  PABEHCTBO | ATUX MPSAMBIX TPEThel MpsAMOil. BeIYucaATH
pacCcTOsTHUM OT TOYEK OJHOM | CyMMY YIJIOB TpEyrojbHUKA u
MNPSIMOM JTIO0 BTOPOU MPSIMOM. MHOT'OYTOJIbHHKA.
Cymma yrioB Tpeyroiibhuka U | Haxoaqurs  9uciioBele u  OyKBEHHBIC
MHOT'OYTI'OJIbHUKA. 3HAUEHUS YIVIOB B TEOMETPUYECKUX 3aJadax
Bueinue yriel TpeyrojabHUKa C HCIOJIb30BAaHHEM TEOPEM O CYMME YIJIOB
TPEYTrOJIbHUKA U MHOTOYTOJIbHHKA.
3HaKOMHMTBC €  HCTOpMeill  pa3BUTHUSA
TE€OMETPHUH
OxkpyKHOCTH OKpyXHOCTB, XOPJIbI n | ®opmyMpoBaTh onpeae/JeHus
U KpYT. JUaMeTpbl, UX  CBOWCTBA. | OKPYKHOCTH, XOpAbl, auameTpa u
I'eomeTrpuueckue KacarenbHass K OKpYXHOCTH. | KacaTelnbHOW K OKpykHOCTH. M3ywaTrh ux
NOCTPOCHHUA OKpy’KHOCTb, BIIMCAaHHAas B | CBOMCTBA, IPU3HAKH, CTPOMThb UYEPTEXKH.
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(14 4)

yroia. llonstue o I'MT,
NpUMEHEHUE B 3aJ1a4ax.
buccektprica u cepeauHHBIN

NEPIEHIUKYIIAP Kak
reOMETPUUYECKHUE MECTa TOUEK.
OKpyXHOCTb, ONMCaHHas
OKOJIIO TpPeyroJbHUKa.
BnucanHas B TpeyroiabHHUK
OKPYHOCTb.

IIpocreiimue 3a1aun Ha
IIOCTPOEHHUE

HccnenoBarb, B TOM YHCIE MCHOJB3YHA
uugposbie pecypcsl: OKPYKHOCTB,
BIIMCAHHYIO B YIOJ; LEHTP OKPYKHOCTH,
BIIMCAHHOW B YIOJI; PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

Hcnoab3oBarb MeTOo/ I'MT JUIS
JIOKa3aTeNIbCTBA TEOPEM O IEPECEUEHUU
OMCCEKTpUC  YIVIOB  TPEYroJbHMKA U
CEPEIUHHBIX NEPIEHIUKYIJIIPOB K CTOPOHAM
TPEYroJIbHUKA c TMOMOIIBEO I'MT.
OBnageBaTh NOHATHSIMH BIIMCAaHHOM U
ONMCAaHHOM OKPYKHOCTEW TpEyrojbHUKA,
HAXOAUTB LIEHTPHI 3TUX OKPYKHOCTEH.
PemiaTe OCHOBHBIE 321241 HA MOCTPOCHHE:
yria, paBHOIO JIaHHOMY; CEPEIUHHOIO
MEPIEHIUKYISIPA JAHHOTO OTPEe3Ka; MpsMOii,
MpOXOJAUIE 4Yepe3 [aHHYK TOYKYy H
MEepIEHUKYISIPHON JAHHOMN MIPSIMOM;
OHMCCEKTPUCHI JAHHOTO YIJIa; TPEYTOJIbHUKOB
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I10 pa3JIMYHBIM 3JIEMCHTAM.

3HAKOMHUTBCS €  HCTOpHeil  pa3BUTHUS
TCOMETPHH
IMoBTOpEHue, [ToBTOpeHHE ™| 0000menue | Pemarn 3a1a4u Ha MTOBTOPEHHE,
00001IEeHnE OCHOBHBIX TIOHATUH W METOJIOB | WJUTIOCTPUPYIOIIHE CBSI3H MEXTY
3nanuit Kypca7 Kiiacca pa3IMYHBIMU YaCTSIMU Kypca
(44)
8 kuacc (68 v)

HasBanue paznena

OcHOBHOE coJiepKaHue

OcCHOBHBIE BUIIBI J€SITEIbHOCTH

(TemMsbl) Kypca (4ucio o0yJaromuxcs
4acoB)
YeTpIpéXyroJbHUKH [Tapannenorpamm, ero | M3o00pa:xkaTh M HAXOAMTh Ha YePTEkKaAX
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(12 v)

OpU3HAKM M CBOMCTBA.
YacTHble ciay4au
napauerorpaMMoB

(PsIMOYTOJILHUIK, pomo,
KBaJpaT), MX INPU3HAKU H
CBOMCTBA. Tpanenus.
PaBHOOOKAs u

IPSIMOYTOJIbHAS TPAIELUU.
VY aBoenue ME/IUaHBl.
IleHTpanbHas CUMMETPUS

I'IeTBIpéxyl"O.]'IhHI/IKI/I Pa3HbIX BHJIOB HU HX
OJICMCHTBI.

DopmyJIMpPOBATH onpeaeJieHus :
rapajuiesorpaMmma, MpSAMOYTOJIbHUKA,
pom0Oa, KBaapaTa, Tpameluu, PaBHOOOKOM
Tpaneuny, MPAMOYTOJIbHOMN

Tpanenuu.Jloka3biBaTh M HCHO0JIb30BATh
NPy pelleHUM 3a4a4 I[PU3HAKU U
CBOWCTBAa:  MapajiesorpaMma,  IpsMo-
yrojibHUKa, pomOa, KBajapaTa, Tpamneuuu,
pPaBHOOOKOM  Tpamenuu, MpsIMOYTOJIbHON
Tparneuuu.

IIpumeHsATH METOX YyIBOEHUS MEIUAHBI
TPEYroJbHHKA.

Hcnoan3oBare 1udpoBbie pecypcbl amis
WCCIIEIOBaHMS CBOWCTB M3y4aeMbIX (uryp.
3HAKOMHMTBCS C  HCTOpHMell  pa3BUTHSA
reOMEeTpUH

Teopema Pajieca u

Teopema Qaiieca u Teopema

IIpoBoauTh MOCTPOEHHSI C TIOMOUIBIO
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TeopemMa o
NMPONOPUMOHATBHBIX
0Tpe3Kax, Nox00HbIe
TPEyroJbHUKH
(15 9)

0 MIPONOPLUUOHAIBHBIX
OTpE3KaXx.

Cpennsis JINHUA
TpeyrojibHuka. Tpameuus,
€€ cpeHsIs JIMHUSL.
IIponopumoHaibHbIE
OTPE3KH, MOCTPOEHUE
4eTBEPTOrO
MPONOPLUUOHAIBHOTO
OTpe3Ka.

CBolicTBa LIEHTpa Macc B
TPEYTOJIbHUKE.

[TonoGHBIE  TPEyroIbHUKH.
Tpu nmnpuszHaka mOAOOUS
TPEYrOJILHUKOB.
IIpakTHueckoe MpuMEHEHHE

IUPKYJIsl W JMHEMKH C HCIHOJIb30BAHUE
Teopempl ~ Paneca U TEOpPEMBI O
IIPONOPLUUOHAIBHBIX  OTpe3KaX, CTPOUTH
YETBEPTHIA NPONIOPLHUOHAIBHBIN OTPE3OK.

IIpoBoauTe A0Ka3aTEJNBCTBO TOIO, YTO
MEJMaHbl TPEYrOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOYKE, U HAXOAUTH CBS3b C LICHTPOM
Macc, HAXOAMTh OTHOIIECHHE, B KOTOPOM
MEAMAHBI IEIATCS TOUKOU UX MEPECEUEHUs.
Haxoauth 10100HBIE TpPEYroJbHUKH Ha

TOTOBBIX yepTekax c yKa3aHueM
COOTBETCTBYIOIIMX MPU3HAKOB MOI00USI.

Pemartnp 3aaun Ha OJ00HBIE
TPEYrOJIbHUKHU c ITOMOII[LO

CaMOCTOATENIBHOIO IIOCTPOECHUS YEPTEKEN U
HaXO0XJACHUS MMOJ00HBIX TPEYTOJIbHUKOB.
IIpoBoauTh A0Ka3aTe/NbCTBA c
WCIOJIb30BaHNEM IIPU3HAKOB MOA00US.
Jloka3piBaTh TpU MpuU3HAKA MOJOOUS
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TPEYrOJbHUKOB.
IIpumeHATH 1OJNyYyEHHBIE 3HAHUSA IIpU
pELIEHNH TeOMETPUYECKUX U MPAKTUYECKUX

3a1a4.
3HAKOMHUTBCSI €  HCTOPHell  pa3BUTUS
reOMETPUH

Iomans. [Tonsitue 06 oOmelt Teopun | OBaageBaTh NepBUYHBIMH
Haxoxnenue IIJIOIA/H. npeiacTraBjeHussIMu 00 oOwed Teopuu
iomanaei @opmynsl  UId  ILIOWEAAM | IUIOLIAIU (mepbr), ¢popmyaupoBarb
TPeyroJbHUKOB TPEYroJIbHUKA, CBOMCTBa  IUIOIIAJH, BBISICHSTH ux

W MHOTOYT'0JIbHBIX napajuIeJIorpaMMma. HaTJSAHBIA CMBICI.
¢uryp. Ilnomaaun OTtHoleHue wiomanen | BeiBoauTh (hopmyibt IJI0IIA N
Nnox00HBIX (puryp TPEYroJbHUKOB C OOLIMM | Mapajuiejorpamma, TPEYTOJIbHUKA,
(14 v) OCHOBaHMEM wwiu oOme | Tpameuun U3 (GOpMylbl  IUIOHIAIU

BBICOTOM.

Brruncnenue IIomanei
CIIOKHBIX  (uryp  yepes
pa3OMeHne Ha 4YacTu W
JIOCTPOEHHE.

NpSMOYTOJIbHUKA (KBaapaTa).

BoiBoauTh GopMyITHI TIOMIATN BEITYKIOTO
YeThIpEXYTroJbHUKA Yepe3 JAuaroHaliu |
yron Mexay Humda. HaxoauTs Twiomanu
¢uryp, u300paXEHHBIX Ha KJIETYaTON
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[Tnomann ¢buryp Ha
KJIET4aTOi Oymare.
ITnomanu MMOJOOHBIX
duryp. Beruucnenue
ILUIOIIAJEH. 3agaun C
MPAKTHICCKUM
COJIEpKaAHUEM. Pemienne

3agad C IIOMOIIBKO METOJa
BCIIOMOTAaTEIbHOM MIOIAAN

Oymare, HCHOJb30BATh pa30UEHUE Ha
4yacTu U goctpoeHue. Pazoupars npuMepsl
UCIIOJIb30BaHUS BCIIOMOTaTeNbHOMI
IUIOMIAAM JUIS PEIICHUST TEeOMETPUUYECKUX
3amady. Haxoguth miuomaan MOA0OHBIX
¢uryp. BuIYMCAATH TUIOMIAIN Pa3TUIHBIX
MHOTOYTOJIBHBIX (UTYP.
Pemars 3amaum  Ha
MPAKTHYECKUM COJIep )KaHUEM

miomanab C

Teopema Ilngaropa u Teopema Iludaropa, e€¢ | Joka3biBaTh TEOpPEMY [Tudaropa,
Hayaja JI0Ka3aTeJIbCTBO U | MCIOJIb30BaThEE B MPaKTUIECKUX
TPUTOHOMETPHHU IIPUMEHEHHE. OOpatHast | BEIYUCIICHUSIX. ®opmyanpoBaTh
(10 u) teopema [ludaropa. OnpeaeIICHUs TPUTOHOMETPUYECKUX
Onpenenenue GyHKIMH OCTpPOTro yria, HNpOBepsATb HX

TPUTOHOMETPHUYECKUX KOPPEKTHOCTb.
¢ynkuuit  octporo yria, | BeiBoguth TPUTOHOMETPHUUYECKHE
TPUTOHOMETPHUYECKHE COOTHOIIICHUS B PSIMOYTOJIEHOM

COOTHOILLIEHUS B | TPEYTOJbHHUKE.
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IPSAMOYTOJIBHOM
TpeyroibHuke. OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXJecTBO. COOTHOIIEHHUS
MEXTY CTOpPOHaMHU B
HPSAMOYTOJIBHBIX

TPEYroJIbHUKax C yrjlaMu B
45° 1 45°; 30° 1 60°

HccnenoBarb COOTHOLICHUS MEXIy
CTOpOHAMU B MPSIMOYTOJIBHBIX
TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30° u
60°.

Hcnoab3oBatb (Gopmysbl OpUBENCHUS U
OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO
TUTST HAXO0XJICHUSICOOTHOIICHUHMEKTY
TPUTOHOMETPUIECKUMU GyHKIUSIMEI
Pa3IMYHBIX OCTPBIX YIJIOB.

I[IpuMeHsITH  TMONY4YEHHBIE 3HAHUS U
YMEHUS NP PEIICHUH MPAKTUYECKUX 3a/1au.
3HAKOMHUTBCSI € HCTOpPHEll  pa3BUTHUSA
T€OMETPUHU

Yriabl B OKPYKHOCTH.
Bnucannble
" OIIMCAHHBbIC
4eThIPeXyroJbHUKH.
KacareabHblie
K OKPY’KHOCTH.

Brnncanneie W UEHTpajbHbBIE
YIJIBL, YT OJI MEXTY
KacaTeJIbHOW U XOPJIOH.

Yrael Mexay Xopaamu U
cekymumu.Brimcanuwbie 3|
ONMCAHHBIE

®opMyJIMPOBaTh OCHOBHBIE OIPEAETICHMUS,
CBSI3aHHBIE C yIJIaMM B Kpyre (BIHCaHHBIN
yroJl, LEeHTPAIbHBIN yrom).

Haxoauth BOMCaHHBIE YIJIBI, OMMPAOLIUECS
Ha OJHY AYT'Y, BBIYUCIATH YIVIBI C IIOMOIIBIO
TEOPEMBl  OBIIMCAHHBIXYIJIAX, TEOPEMBI O
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Kacanue okpy:kHocTell | YETBIPEXYTOJIBHUKY, UX | BIUCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
(13 v) MIPU3HAKU u CBOMCTBA. | HeHTpaibHOM yrue. HccsenoBarb, B TOM
[IpuMeHeHHe ATUX CBOMCTB | YHCIE€ C TIOMOIIbIO LU(PPOBBIXPECYPCOB,
npu pelIeHUY | BIUCAHHBIC u ONHUCaHHBIE
TEOMETPUUYECKUX 3a1a4. | Y4eThIPEXYTONbHUKY, BHIBOJAMTH WX CBOWCTBA
B3anmHuoe PAaCIIOJIOKEHUE | U IIPU3HAKHU.
nByx okpyxHocTeil. Kacanue | Ucnosnib30BaTh 3TH CBOWCTBA W MPHU3HAKU
OKpYXHOCTEHN IpU pElIeHUN 3aa4
IloBTOpEHue, [ToBTOpEeHne OCHOBHBIX | Pemiatp 3aaun Ha MOBTOPEHHE,
00001IeHe3HAHM I MOHATHI UMETOJOB KYpCOB 7 | MIUTFOCTPUPYIOLIUE CBSI3U MEXIY
(4 v) U 8§  KIaccoB,00001eHNEe | pa3IMYHBIMU YacTIMHU Kypca
3HAHUU
9 kJacc (66 4)
HaszBanue paznena OCHOBHOE coJiepKaHne OCHOBHBIE BUJIBI ACATETBHOCTH
(TemMbI) Kypca o0Oydarmuxcs
(ancio yacoB)
Tpuronomerpusi. Onpenenenue DopmyaupoBaTh onpeaeJeHus
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TeopeMbl KOCHHYCOB
U cuHycoB.Pemenne

TPUTOHOMETPHUYECKUX (PYHKIINT
yriaoB ot 0° mo 180°.

TPUTOHOMETPUUECKUX (YHKIUI TYIbIX U
MPSIMBIX YTJIOB.

TPeyroJbLHUKOB Kocunyc u cunyc mnpsimoro u | BeIBoOMTBH TeOpeMy KOCHHYCOB U TEOPEMY
(154) TYIoroyria. Teopema | cunycoB(c paguycom ONMCAHHOMN
KOCHHYCOB. (O6006IEHHAs) | OKPYKHOCTH).
TeopeMa CUHYCcOB (C paaunycoM | PemiaTs TpeyrojabHUKH.
OTHMCAaHHOM OKpYXHOCTH). | PemiaTn MIPAKTHYECKHE 3a/a4d,
Haxoxnenue [MH CTOPOH U | CBOASINMECS K HAXOXKJIECHUIO Pa3IMYHbIX
BEJIMUMHYTJIOB TPEYTOIbHUKOB. 3JIEMEHTOB TPEYroJIbHUKA
dopmyina TJIOIIA AN
TPEYroJabHUKa4Yepe3 ABE CTOPOHBI
u yroa MexayHumu. Dopmyna
MJI0IIATN YEeThIPEXYTOJIbHUKA
yepe3 €ro JMaroHajiuu  yroi
MEXy HUMH.
IIpakTrHueckoe IIPUMEHEHUE
JIOKa3aHHBIX TEOPEM
IIpeoOpa3oBanue [TonssTue o  mpeobOpazoBanuu | OcBaMBaTh NOHSATHE  IIPeoOpa3OBaHUs
noaoous. 110100151. COOTBETCTBEHHBIE nonobusi. UcenenoBarn OTHOILIECHHE
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MeTpuueckue AJIEMEHTHI NOJOOHBIX | TMHEHHBIXAIIEMEHTOBPUTYP npu
COOTHOIIIEHUS ¢uryp.Teopema o TpousBelNeHUU | TPEOOPa3OBAHUU noo0owus.
B OKPY’KHOCTH OTpPEe3KOB  Xopx, Teopema o | HaxommThnpumeps no100us B
(10 v) MIPOU3BEICHUH OTPE3KOB | OKPYKAOLIEH JEUCTBUTEIBHOCTH.
CeKYyIIMX, TeopeMa O KBajapare | BBIBOAUTL METPHUECKHUE COOTHOIICHUS
KacaTeJIbHOM. IIpumeneHne | MEXIy OTpe3KaMu XOpA, CEeKyluX H
BPCLICHUN T€OMETPHUYCCKUX 3aj[au | KacaTeIbHBIX C UCTIOJIb30BaHUEM
BIIMCAHHBIX YIJjioB u HOI[O6HBIX
TPEYrOJIbHUKOB.
PemaTh reoMeTprueCKUe 3a/a4d U 3a1a4n
U3 pPEaTbHON JXU3HU C WCIOJIB30BaHUEM
M0I00HBIX TPEYTOJIbHUKOB
BekTopbI Onpenenenue BekTopoB, | Ucmoan3oBaTrh BEKTOPBI KaK
(11 9) CIIO)KCHUE M Pa3HOCTh BEKTOPOB, | HANpaBICHHBIC OTPE3KH, HCCIAEA0BATH
YMHO)KEHUE BEKTOPA Ha YHUCIIO. TCOMETPUUCCKUI  (TIepeMelieHue) |

Pu3NYECKU U TEOMETPUUYECKUAN
CMBICJI BEKTOPOB.

Pa3noxenne BekTOpa MO JABYM
HEKOJUIMHEAPHBIM  BEKTOpaM.

(u3nueckuii (cusia) CMbBICIIBI BEKTOPOB.

3HaTH onpeaeeHUsl CyYMMBbl U Pa3HOCTH
BEKTOPOB, YMHOKEHHUSI BEKTOpA Ha YHUCIIO,
HCCJICN0BATH TrE€OMETPUYECKHUI "
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Koopaunats! BekTopa.
CkansipHoe IIPOU3BE/ICHUE
BEKTOPOB, €0 NMPUMEHEHUE JUIS
HaxXOXXIACHUA AJIUMH U YIJIOB.
Pemenne 3amady ¢ moMouIbrO
BEKTOPOB.

[IlpumeHeHne  BEKTOPOB I
peICHrA 3aaa4 KWMHCMATUKHU U
MEXaHHUKH

(bu3MUeCKUN CMBICIBI ATHX OTEPaIHii.

Pemarnb reOMCTPHUYCCKUC 3aga4u C
HCITIOJIb30BAHUEM BCKTOPOB.
PackaaabiBaTh BCKTOP 10 ABYM

HCKOJUIMHCAPHBIM BCKTOpPAM.
Hcnoab3oBaTh CKaJIApHOC NPOU3BCACHHUC

BEKTOPOB, BBIBOJAUTH €r0 OCHOBHBIC
CBOMCTBA.
BbrluncasTe  cymMMy,  pa3HOCTb u

CKaJSIpHOE TPOU3BEJCHUE BEKTOPOB B
KOOpAMHATAX.

IIpumeHsITH CcKalIpHOE NPOU3BEJICHUE
JUIs HAXOKJICHUS JJIUH U YTJIOB

JdexkapToBbl
KOOPAHUHATHI HA
IJIOCKOCTH
O )

JlexkapToBbl KOOPJAMHATHI TOYCK
HAa TJIOCKOCTH.

VYpaBHeHue mnpsMON. YTIIOBOM
KOd(p(UIIMEHT, TaHTeHC yria
HAKJIOHA, TapajuleJbHBIE U
NEPIICHIUKYISIPHBIC TIPSIMBIE.

OcBanBaTh MNOHATHE IPSIMOYTOJBHOU

CUCTEMBI KOOpPJMHAT, JIEKapTOBBIX
KOOPJAMHAT TOYKHU.

BeiBoAUTL  ypaBHEHHME  IPSAMON U
OKPYKHOCTH. Boigeasits TOJTHBIN

KBaApaT I HAaXO0XACHHUA I[CHTpa U
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VYpaBHeHHE OKPY’KHOCTH.
HaxoxneHue KoopaumHaT TOYEK
IepeceueHs] OKPYKHOCTH U
IPSIMOM.

Metoa KoopAMHAT NP PELICHUU
FEOMETPUUYECKUX
3anau.Vcrnonp3oBaHue MeToAa
KOOpAMHAT B  IPAKTHUYECKUX
3ajiayax

paanyca OKpYKHOCTH IO €€ YPaBHEHUIO.
Pemath 3aauM Ha HaXOXXJIEHHE TOYEK
IIEPECEYCHMSI IIPSIMBIX U OKPYKHOCTEH C
IIOMOILIBIO METO/1a KOOPAHUHAT.
Hcnonb3oBarh  CBOWCTBA  YIJIOBOTO
koo duumenTa npAMON TpH pEUICHUU
3a1a4, Ul ONpPENENICHUs PacIOIOXKEHUS
IPSIMOIA.

IIpuMeHATH KOOpAMHATHI IIPU PELLICHUU
F€OMETPUYECKUX M IMPAKTHUYECKUX 3a7ad,
JUIS IIOCTPOCHHUS MaTEMaTHYECKUX
Mojenel  pea’mbHBIX  3amad  («METOJ
KOOPIMHAT).

Ilonb30BaTBCA I TNOCTPOCHHUS W
UCCIIeIOBaHUN IU(PPOBBIMU pECYpCaMHu.
3HAKOMHMTBCSI € MCTOPHMEH pPa3BUTHS
T€OMETPUH

IIpaBuiabHbIE
MHOI'0YI'0JIbHUKH.

IIpaBunpHbBIE
MHOT'OYTOJIbHUKH,BBIUHUCIICHUE UX

DopmyIMpOBaTh OIIpe/eIICHUE
IIPAaBUJIbHBIX MHOT'OYI'OJIbBHUKOB, HAXOAHUTh
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JuHa okpysxkHocTH | dneMeHTOB. Yucioll m  nnuHA | MX JIEMEHTHI.
U IUIOIIAAb KPyra. | OKPY>XHOCTH. JlnuHa nyru | Ioab3oBaTbest HOHATHEM JUTUHBI
Boiuncienue OKPYKHOCTH. Paguannas | OKpy’)KHOCTH,BBEAEHHBIM  C  IIOMOILBIO
JIomajei Mepayria. IIpaBUJIbHBIX MHOT'OYTI'OJIbHUKOB,
8u) IInomanes Kkpyra U €ro | onpeAeasiTb YWCIO I, JUIMHY JyTH U
AJIEMEHTOB(CEKTOpa M CETMEHTA). | paJuaHHyI0 MEpy yrJa.
Beruucnenuennomaneit  ¢uryp, | [IpoBoauts nepexoa oT paauaHHOW Mepbl
BKJIIOUYAIOLIUXAJIEMEHTHI Kpyra yTJ1a KrpaaycHON M Ha00O0poT.
Omnpenenars mnomans kpyra.BeiBoauTh
(opmy.ibl (B IpaxyCcHOMN u
paguaHHoOiiMepe) Ui AJUH JIyT, MJI0MIaaei
CEKTOPOB M  CErMEHTOB. BbIYHMCIATH
IoIAAN (UTyp, BKIFOYAIOLIMX 3JIEMEHTHI
okpyxHocTu (kpyra).Haxoaurs miomanu
B 33J]a4ax peajbHON KU3HU
JABuxennst [TonsiTne 0 nBukeHnn | Pazdupare npumepsl, WLTIOCTPUPYIOIINE
IUIOCKOCTH IJIOCKOCTH. [lapannenbHblil | MOHATUS JBUXKEHUS, LIEHTPOB U OCEH
(6 9) MEePEHOC, MMOBOPOT U | CHMMETPHH.

CUMMCTPUS. Ocu u HCHTPLI

®opmyIHpOBaTh OIpeAeIECHUs
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CUMMCTPUH.

MmapauiCJIbHOIo IIEpCHOCA, IIOBOpPOTAa H

[Ipocreiiline  NpUMEHEHUS B | OCEBOM CHUMMETpPUM. BBIBOAMTB  UX
pellIeHnN 3a1a4 CBOMCTBA, HAXOAUThb  HEIOIBUXHBIC
TOUKH.
Haxoautrh LEHTPHI MU OCH CHUMMETPHUI
npocTermmx Guryp.
IIpumeHsTh TNapauIebHBIA NEPEHOC U
CUMMETPUIO npu pelieHnn
reoMeTpuuecKkux  3agad  (pa3bupatb
IPUMEPHI).
HUcnonb3oBarh i1 INOCTPOEHUS U
rccae0BaHui UGPOBBIE PECYPCHI
IloBTOpEHHE, IToBTOpEeHME OCHOBHbIX | OnmepupoBaTh NOHATHAMHU: (Urypa,
o0o01menue, MOHATUM U METOAOB KypCOB 7— | TOYKa, MNpsAMas, yroj, MHOIOYIOJIbHHK,
CHCTEeMaTH3alUsA 9 KiaccoB, o00o0OmieHHe W | paBHOOEAPEHHBII U  PABHOCTOPOHHMH
3HAHMH CHUCTeMaTU3aLUs 3HaHWM. | TPEYTOJIbHUKH, MIPSIMOYTOJIBHBIN
(7 9) [Tpocreiine reoMeTpuyeckue | TPEYrodbHUK, MenuaHa, OUCCEKTpUca H
burypsl W HUX  CBOMCTBAa. | BbICOTa TPEYroJIbHUKA, Mapajljiesiorpamm,
M3mepeHne  reoMeTpuyeckux | pomo, IIPSIMOYTOJIBHUK, KBaJpar,
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BEJIMYMH.
Tpeyroneuuku. Ilapamiensasie u
NEePHEHANKYIISIPHBIE TIPSIMBIE.

OKpy>XKHOCTb u KpYT.
['eomeTpuyeckue IMOCTPOEHUS.
Vsl B OKPYXKHOCTH.
BrnucanHele M ONMCaHHBIE

OKPY’KHOCTU MHOT'OYT'OJIbHUKOB.

[Tpsmas u OKPYXHOCTb.
HeThIpEXYroJIbHUKY.

Brnycannele M onucaHHbIE
YEeTBIPEX YT OJIbHUKH.

Teopema Ilucaropa u Hauana
TPUTOHOMETPUH. Pemenne
OOIINX TPEYTOJIbHUKOB.
[IpaBuiibHBIE ~ MHOTOYTOJIbHUKH.
[TpeoGpa3zoBanus IUIOCKOCTH.
JIBrokeHUS. TTomoOwue.
Cummerpusi.

Tpaneuus; OKpPYKHOCTb,
PaBEHCTBO u nogobue ¢buryp,
TPEYrOJIbHUKOB;  MapaJUIeIbHOCTh U
MEPIEHAUKYISIPHOCTD  MPSMBIX,  YIOJl
MEXIY MPSIMBIMU, CUMMETpPUS
OTHOCUTEIBHO TOYKH WM MPSIMOM; JJIMHA,
paccTosiHME, BEJIMYMHA Yyria, [UIONajb,
MIEPUMETP.

Hcnoab3oBars popMyiabl: niepumerpa u
IJIOIIAAM  MHOTOYTOJIbHUKOB,  JIJIMHBI
OKPY)XHOCTH M TUIOIIATU Kpyra, o0béma
NPSAMOYTOJIHOTO MapajieenuIea.
Onepuposarb NOHATHSAMM:
NpSAMOYTroJIbHAsA ~ CHCTEMA  KOOPIWHAT,
BEKTOP; MCIOJIb30BATh 3TU MOHATUS JUIS
MPEJCTABICHUS JTaHHBIX W PEIICHUS
3a/1a4, B TOM YHCIE U3 JPYTUX YUeOHBIX
MPEAMETOB. Pematn 3aJa4u Ha
IMOBTOPEHUE OCHOBHBIX MTOHSTUH,

KacaTcJibHasd,
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IImontans. Brruucnenune

IJIOLIAEH. [Tnomanu
Mo00HBIX PUTYP. JlekapToBbI
KOOPIUHATHI Ha
IUIOCKOCTH. BekTOpBI Ha
TUTOCKOCTH

WJUTIOCTPALIMIO CBsA3EH MEXKY
pa3IMYHBIMU YacTsIMU Kypca. Buioupatb
MeTO/ JIJIsl pEIICHUS 3a]1a4u.

Pemiath 3agaum u3 1IOBCEAHEBHOM XKU3HU

133




PABOYASA ITPOI'PAMMA
YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

[EJIN U3YUEHMA YYEBHOI'O KYPCA

B coBpemenHOM 1H(POBOM MHpE BEPOATHOCTH U
CTaTUCTHKA IMPUOOPETaroT BCE OOJBILIYI0 3HAYUMOCTh, KaK C
TOUYKM 3PEHHUS MPAKTUYECKUX MPUIOKEHUN, TaK U UX POJIA B
00pa3oBaHNM, HEOOXOAUMOM KaXx/10My 4esoBeky. Bo3pacraer
qucao mnpodeccuid, MpHU OBIAJICHUHA KOTOPBIMH Tpedyercs
xopomiass 6a3oBas IMOATOTOBKAa B O0JIACTM BEPOSATHOCTH HU
CTaTUCTUKM, Takas IOJrOTOBKAa Ba)KHA JUIs MPOAOJKEHUS
00pa3oBaHMs U JJIs YCHEIHON NpoQecCHOHaNbHOM Kapbephl.

Kaxx1p1i1 yenoBeKk NOCTOSHHO IPUHUMAET PELICHUs Ha
OCHOBE MMEIOLIUXCS y HEro JaHHbIX. A Il 0O00CHOBaHHOIO
NPUHATUS PEIICHUS B YCIOBUSX HEIOCTaTKa WM H30BITKA
uHbopmMauuu  Heo0XOAMMO, B TOM  YHCIE  XOPOILIO
cOopMHUpOBAHHOE  BEPOSITHOCTHOE U CTaTUCTUYECKOE
MBIIICHHE.

3HaKOMCTBO C OCHOBaMHM TE€OpHHM TIpadoB CO3HAET
MaTeMaTHYECKUN byHaaMeHT Ui ¢dbopmupoBaHus
KOMIIETEHIIMM B oOmactu WHGOpPMAaTUKU U  LUPPOBBIX
TexHoioruil. ITomumo 3TOrO, NpPM HM3y4YEHUH CTATUCTHKU H
BEPOSTHOCTH OOOTaIlaloTCsl IMPEACTABICHUS YYalUuXcs o
COBPEMEHHOM KapTMHE MHMpa M METOAAX €r0 HMCCIEAOBaHUS,
(dbopMupyeTcss TOHUMaHUE POJIM CTATUCTUKM KaK MCTOYHUKA
COLMAJILHO 3HAYMMOM uHpOpMalMK, U 3aKJIaJIbIBAIOTCA
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUSI.

B cooTrBercTBUM C JaHHBIMU LEISAMH B CTPYKType
MporpaMMbl yueOHOro Kypca «BeposTHOCTh M CTaTHUCTHKA»
OCHOBHOM IIKOJIBIBBIACIEHBl CIEAYIOIME COAECPKATEIBHO-
METOINYECKUE munun:«lIpencraBnene JaHHBIX U
onucarelbHasl CTaTUCTHKa»; «BeposSTHOCTBY»; «OIeMEHTHI

KOMOWHATOpHUKNY; «BBenenue B Teopuro rpadosy.
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MECTO YYEBHOI'O KYPCA B YYHEEHOM
IIJTAHE

B 7—9 xmaccax wuzyvaercsa Kypc «BeposiTHOCTh U
CTaTUCTUKA», B KOTOPBIM BXoAAT pasnensl: «lIpencraBienue
JaHHBIX M ONHCATelIbHAas CTAaTUCTHKa»; «BeposaTHOCTHY;
«OIIeMEHThl KOMOWHATOPHKWY»;, «BBeneHne B  TEOPUIO
rpadoBy.

Ha u3ydenue nanHoro kypca oTBOAUT | y4eOHBIN yac
B HENEII0 B TEUEHHE KaXJoro rojga oOyudeHus, Bcero 102
y4eOHBIX Yaca.

COJEPXAHUE YUEBHOI'O KYPCA
(ITIOTOAAM OBYYEHUA)
7 KJjacce

[IpencraBnenue NaHHBIX B BHUJE TaONMI, JUArpamu,
rpadukoB. 3anojHeHHE TaONMI, YTEHHE M IOCTPOCHHE
nuarpamMMm  (CTOJIOMKOBBIX — (CTONOYATBIX) U KPYTOBBIX).
Urenne rpaduKoOB peaNbHBIX TporeccoB. 3BieueHue
uHboOpMallMM W3 JAMarpaMM M TaOJMIl, HCHOJIb30BaHHUE WU
MHTEpIpeTalys JaHHBIX.

OmnwucarenbHas CTaTUCTHKA: CpellHee apu(pMeTHIECKoe,
Me[HraHa, pa3Max, HauOoJblllee M HauMEHbIIee 3HAUCHUS
Habopa  YHCIOBBIX  JaHHBIX. [IpumMepsl  ciydaifHOMN
M3MEHYUBOCTH.

CnyvaiiHplii  SKCHepUMEHT (OMBIT) U  chy4aiiHoe
coOwiTe. BeposiTHOCTh M yacTtoTa. Poib ManoBepOATHBIX U
MPAKTUYECKH JIOCTOBEPHBIX COOBITMI B MpHpOJEe U B
obOmiectBe. MoHeTa W wurpajbHas KOCTb B  TEOpUHU
BEPOSITHOCTEM.

I'pad, Bepmmna, pebGpo. CremeHb BepmiuHbL. Ywucio
pébep m cymmapHas cTeneHb BepuMH. IlpencraBienue o
ces3HocTH rpada. llenn u muknel. [Tytu B rpadax. O6xon
rpaga  (diinepos MyTh). IIpencraBnenue 00
opueHTHUpoBaHHOM Trpade. Pemenue 3amay ¢ NOMOIIbIO
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rpados.

8 kJacc

[IpencraBnenue MaHHBIX B BUJE TAOJUIl, IHUarpamm,
rpadukoB.  MHOXECTBO, AJIEMEHT MHO>KECTBA,
MOJMHOKECTBO. Onepanu  HaJL  MHOXKECTBAMMU:
o0beIMHEHUE,  mepecedeHue, pononHeHwe.  CBolicTBa
onepanui HaJ MHO>KECTBaMU: MEPEMECTUTENBHOE,
COYETaTEIILHOE, pacupenenuTenbHOE, BKJIFOUCHMUSI.

Hcnonb3oBanue rpauyeckoro MpeaCcTaBICHUs MHOXECTB
JUISL OIIUCAHMSI PEaIbHBIXIIPOLIECCOB U SIBJICHUM, IPU pELIEHUH
3aj1ad.

W3mepenue pacceuBanus JaHHbIX. Jucnepcus wu
CTaHJApTHOE OTKJIIOHEHHWE YHMCIOBbIX HabopoB. [lmarpamma
pacceuBaHusl.

OneMeHTapHble  COOBITMS ~ CIIy4yailHOrOo  OmbITa.
Cayuaiineie coObiTusi. BepositHoct coObiTuii. OmBITEL ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTapHBIMU COOBITUSMU.
Cnyuvaitnbiii  BbIOOp. CBSI3b MEXJIYy MAaJOBEPOSITHBIMU U
NPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMM B  MPHUPOJIE,
00111eCTBE U HayKe.

HepeBo. CBoiCTBa 1€pEBBEB: €AUHCTBEHHOCTH ITyTH,
CYLIECTBOBAHME BHUCSAYEH BEPIIMHBI, CBA3b MEXKAY UHCIOM
BepwMH U uucioM pé&6ep. IlpaBuno ymHoxkeHus. Pemienue
3amad ¢ momombio TpadoB. [IpOTHBOMONOKHBIE COOBITHS.
JuarpamMmma Ouinepa. OObeauHEeHHE M IepecevyeHue
coOpiTuii. HecoBmecTHble coObiTus. Dopmyrna crokeHus
BEPOSITHOCTEM. YcnosHas BEPOSATHOCTb. IIpaBuio
yMHOKeHHsl. He3aBucumbie COOBITHSL. [IpencraBnenue
JKCIIEpUMEHTa B BHJAE JepeBa. PemeHue 3agad Ha
HAaXOXJEHUE BEPOSTHOCTEN C MOMOIIBIO JE€PEBA CIYy4alHOTO
9KCIIEPUMEHTA, AMarpaMm Oiiepa.

9 kJace
[IpencraBnenue naHHBIX B BUJE TAOJUIl, THarpamm,
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rpadMKOB, MHTEpHpETalrs JaHHBIX. UTEHHE M MOCTPOCHHE
Tabyull, AUarpaMm, rpaduKoB MO PeaIbHBIM JTaHHBIM.

[lepectanoBku u (akropuan. CodeTaHHss M YHUCIO
couetanuid. Tpeyronpuuk Ilackamns. Pemenune 3amau ¢
MCTIOJIb30BAHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposTHOCTh. CIydailHBIA BBIOOD
TOYKH W3 (UTYpHl HA IUIOCKOCTH, M3 OTpe3Ka U W3 OYTU
OKPYKHOCTH.

Wcnpitanne. Yenex u Heynada. Cepust MCIIBITAaHUM 110
nepBoro ycrnexa. Cepus ucneiTanuii bepuysum. BepositHocTu
COOBITHI B cepuu HcTbITaHui bepHymu.

Cnyuaiinast BEJIMYMHA u pacrnpenesieHue
BEPOATHOCTEN. MaTeMarudeckoe OXXHAAHUE W JIUCIEPCHS.
[IpuMepsl MaTEMaTUYECKOTO OKUJAHUSA KaK TEOPETUUECKOro
CPEHEro 3HAa4eHMs BEJIMYMHBI. MaTemMaTHuecKoe OXHUJaHUE
U JUCIIEPCHUs CIyYalHON BEIMYMHBICYHCIIO YCIEXOB B CEPUU
ucnbITaHui bepHym.

[lonsiTne o 3akoHe OodbpmMX uuced. M3mepeHue
BEPOATHOCTEN C MOMOILBIO YyacToT. Ponb U 3HaueHue 3aKoHA
OOJIBLIINX YHCEl B IPUPOJIE U OOIIECTBE.

TUTAHUAPY EMBIE TTIPEJJMETHBIE PE3VJITATBI
OCBOEHMNSI PABOYEN ITPOTPAMMBI KYPCA
(IT0 TOJIAM OBYYEHUST)

IIpenmeTHsbIE pe3yJbTaThI OCBOEHUS Kypca
«BepostHOoCcTh M cratucTHKa» B /—9  Kimaccax
XapaKTEpU3YIOTCS CAEAYIOIUMU YMEHUSMHU.

7 knace

—  Ywrats uHpOpMaLMIO, MPEICTABICHHYIO B Tabiauax, Ha
JaMarpamMmax; TpeACTaBiATh JaHHbIE B BHJE TaOMIL,
CTpPOUTH JuarpaMMmbl (CTOJNOMKOBBIE (CTOJOYATHIE) H
KpYTrOBbI€) TI0 MaccuBaM 3HauYEHUI.

— OnwucelBaTh W HHTEPIPETHUPOBATH pPEAJbHBIE YHCIIOBBIE
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JaHHbIE, TPE/ICTaBIICHHbIE B TA0JIMIAX, HA AWarpammax,
rpadukax.

Hcnonp30BaTh IS ONKMCAHHS JAHHBEIX CTATUCTHYCCKHUC
XapaKTEePUCTUKU: CpeaHee apudmerndeckoe, MeauaHa,
HauOOJIbIIIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max.

HNmets mpencraBieHue O CilydyalHOW M3MEHYMBOCTU Ha
npuMepax 1ICH, buznuecKux BCJIMYUH,
AHTPONOMETPUUYECKUX JAHHBIX; UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJacc

W3Bnekarsb u peoOpa3oBbIBATH UH(pOpMaLHIO,
MPEJCTaBICHHYIO B BUJAE TaOJHIl, AHarpamm, rpadukos;
IPEJCTaBIATh JaHHble B BHUJEe TaOJML, JUarpamu,
rpauKoB.

OnucelBaTh JaHHBIE C IIOMOIIBIO  CTaTHCTUYECKUX
[IOKa3aTeNIe: CpedHUX 3HAYCHHH M Mep pacCEeUBAHMS
(pa3max, Aucnepcus ¥ CTaHJapTHOE OTKJIOHEHUE).
Haxomute 4acTOTBl YHCIOBBIX 3HAYEHUHM M YaCTOTHI
COOBITUH, B TOM 4YHCII€ IO pe3yjabTaTaM H3MEpPEeHHH U
HaOII0ACHUH.

HaxonuTh BEpOsSITHOCTH CiydyallHBIX COOBITUN B OIIBITAX,
3Has BEPOSATHOCTH DJEMEHTapHBIX COOBITUH, B TOM
YUCJIE B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH.

Hcnonp3oBath rpaguueckre MOJENIN: IEPEBO CIy4allHOTO
9KCIIEPUMEHTA, IUarpaMMbl Diiepa, YUCIIOBas IIpsiMast.
OnepupoBaTh NOHATHUSAMU: MHOKECTBO, IOJMHOKECTBO;
BBINOJIHATE ONEpalii HaJl MHOXKECTBAaMH: OOBEIMHEHHE,
[IepeCeYeHne, JIONOJIHEHHUE;, IEePEeYUCIATh  SJIEMEHTHI
MHOXECTB; IPUMEHATH CBOWCTBA MHOKECTB.
Hcnonb3oBath rpaduueckoe npeacTaBieHue MHOXKECTB U
CBA3EH MEXKIy HUMH Ui OIHCaHHUS IIPOLECCOB W
SIBJICHUM, B TOM 4YMCJIE IIPH PEIICHWM 3a1ad U3 JPYrux
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y4eOHBIX TPEIMETOB U KypCOB.

9 KJacc
W3Bnekarsb u IpeoOpa3oBbIBATh UH(OPMALHIO,
IIPEICTABICHHYI0 B PAa3JIMYHBIX HCTOYHUKAX B BHIE
TaOauI, IuarpamMM, rpaduKoB; MPEICTaBIATh JaHHBIE B
BHJIC TaOJIHII, TUarpamMm, rpad)uKoB.
Pemrare 3a1aun opraHu30BaHHBIM 11epeOOPOM BapUAHTOB,
a TaKXKe C MCIOJIb30BAaHUEM KOMOMHATOPHBIX HpPaBUI U
METOJIOB.
Hcnonp30BaTe  OnUCaTeNbHBIE  XAapaKTEPUCTUKH IS
MacCHBOB UHCJIOBBIX JaHHBIX, B TOM 4YHUCIE CpEIHUE
3HAYEHUS U MEPBl PACCEUBAHMS.
HaxoauTh 4yacTOThl 3HaYEHUI U 4acTOTHI COOBITUS, B TOM
qucie II0JIB3YSCh pe3yJibTaTaMu IIPOBEIEHHBIX
M3MEPEHUI 1 HAOIIOICHUH.
HaxonuTe  BeposiTHOCTH  cilyyailiHbIX ~ COOBITUH B
W3Y4YEHHBIX OIbITaX, B TOM UYHCJIE B ONBITaX C
PaBHOBO3MOXKHBIMH ~ BJIEMEHTAPHBIMH ~ COOBITHSIMH, B
CepUsAX MCIBITAHUM 1O TEpBOro ycmexa, B CEpUsiX
ucIbITaHui bepHyn.
Nmers mnpencraBieHue O CiIydyalHOM BEJIMYHMHE U O
pacnpenesIeHuu BEPOSTHOCTEN.
Nwmetp mpencraBieHre O 3aKOHE OOJIBIIMX YHUCEN KakK O

TPOSIBIICHUT 3aKOHOMEPHOCTH B CIy4aifHOM
U3MCHYMBOCTH M O pPOJM 3aKOHA OOJBIIMX YHUCET B
npupoje u oOrecTBe.
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TEMATHUYECKOE INTAHUPOBAHUE

7 kaacce (34 4)

Hassanue

OcHOBHOE COACPIKAHUC

OcHOBHEBIE BHUABI ACATCIIBHOCTHU

paznena (Tembl) 00ydJarImuxcs
Kypca (4ucio
YacoB)
IpencraBnenne | [lpeacraBienne  gaHHelx B | OcBaumBaTh CIOCOObI IPEeJCTaBICHUS
JAAHHBIX TabIunax. [IpakTHyeckne | CTAaTUCTUYECKUX  JAaHHBIX W YHCJIOBBIX
(7 9) BBIUUCIIEHUS] 10  TaOJUYHBIM | MAacCHBOB C IOMOILBIO TaOJIMIl U AUArPaMM C
JTAaHHBIM. N3Bneuenue U | UCTIOJIb30BAaHUEM aKTyaJbHBIX W BaKHBIX
UHTepHpeTanus TaOJIMYHBIX | JaHHBIX (remorpaduueckue JTaHHBbIE,
TTAHHBIX. [IpakTudeckass | MPOU3BOACTBO IIPOMBILIIEHHON u
pabota«Tabmuis. CeJIbCKOXO035HCTBEHHOM HPOAYKIIHH,
I'padnueckoe Mpe/ICTaBlIeHHE | OOLIECTBEHHbIE U IPUPOIAHBIE SIBJICHMUS).
JaHHBIX B BUJAE KpyroBblX, | U3ydyaTh MeToabl paboThl ¢ TaOIUYHBIMH U
CTOJIOMKOBBIX (cronOuarbix) | rpaUUEeCKMMH MpPEICTaBICHUSIMH JaHHBIX C

AuarpamMmm. YUreHue u MMOCTPOCHUC

MOMOIIBI0 [U(MPOBBIX PECYypcoB B  XOJe

rarpamm. [Ipumepsl | mpakTHYECKHUX paboT
aeMorpaguueckux  JAdarpamm.
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[IpakTuueckas pabora
«/Imarpammen»

OnucareabHasi | UucnoBeile  HaGopel.  Cpennee | OcBauBaTh MNOHATHA: 4YHCIOBOW  Habop,
CTAaTHCTHKA apudmernueckoe. Mepa  LIEHTpaJbHOM  TeHaeHUuu  (Mepa
8 4) Meaunana  yucioBoro  Habopa. | LIEHTpa), B TOM YHCIe cpeniHee

Y CTOMYUBOCTH MEITUAHBI. apu(pMeTHYECKOE, MEIUaHA.
[Ipaktuueckass pabora «Cpennue | OnucbIBaTh CTAaTUCTUYECKHE JAaHHBIE C

S3HAYCHUA».

HaubGonpmiee u  HauMeHbliee
3HAQUYEHMs]  YHCIOBOrO  Habopa.
Pa3zmax

IIOMOIIBIO CPEIHEro apu(PMETHYECKOT0 U
Meauassl. Pemarte 3agaun.

H3yuyaTs cBOMCTBA CPEIHUX, B TOM YHCIIE C
MOMOIIbI0 LU(POBBIX PECYPCOB, B XOJE
MPAKTUYECKUX padoT.

OcBauBaTh MNOHATHS: HauOoNblIee W
HAaUMEHbBIIIEe 3HAYCHHS YHCIOBOTO MAacCHBa,
pa3Max.

Pematy 3amaum  Ha  BBIOOp cmocoba
OMHCAaHUS JaHHBIX B  COOTBETCTBUU C

MPUPOAON TAHHBIX U LEJIIMU UCCIETOBAHUS
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Ciayuaiinas
H3MEHYNBOCTH
(6w

Cnyyaiinas W3MEHYHUBOCTh
(npumepsl). YactoTa 3HaYeHUN B
MaccuBe JaHHBIX. [ pynmnupoBka.
I'ucrorpammel.

[IpakTuueckas paboTta
«CnyuaiiHasi U3MEHYUBOCTh

OcBauBaTh MOHSITHUSI: YAaCTOTa 3HAYCHUN B
MacCHMBe JaHHBIX, TPYNIUPOBKA JIaHHBIX,
rucTorpamma.

CTpouth ¥ aHAJIHM3MPOBATH TUCTOTPAMMBI,
NoA0UPATH MOAXOAAIIMH Iar TPYIIUPOBKH.
OcBauBaTh rpaduueckue MPEICTABICHUS
pasHbIX BUAOB CIIy4allHOM W3MEHUYUBOCTH, B
TOM YHCJIC C TIOMOIIBIO MHU(PPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKOMN pabOTHI

BBenenue B
TeopuIo rpagos
49)

I'pad, BEpIINHA, pedpo.
[Ipencrasnenue 3a7a4n c
IIOMOIIBI0 rpada. Cremnexs

(BaJIeHTHOCTB) BepIIMHBI. Yucio
pébep W cymMMapHas CTeleHb
BepunH. Llens u nukn. Ilyts B
rpade. [IpencraBnenune 0
cBs3HOCTH Tpada. O6xon rpaga
(ottepoB myTh). Ilpencrasnenue
00 OpHEHTHPOBAHHBIX rpadax

OcBauBath nousiTus: rpad, Bepmmna rpaga,

pebpo  rpada, creneHb  (BaJEHTHOCTH
BEPIINHBI), IIETb U ITUKIL.

OcBauBaTh TOHATHSI: TYTh B Tpade,
SUIIEpOB MyTh, obxon rpada,

OpPUEHTHPOBAaHHBIH rpad.

Pemarh 3am1a4m Ha MOMCK CyMMBI CTENEHEH
BepwInH rpaga, Ha mouck o0Oxozaa rpacga, Ha
MIOWCK MTyTei B OpPUEHTHPOBAHHBIX rpadax.
OcBauBaTh cNOCOObI NPEJICTABICHUS 33734
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U3 Kypca anredpbl, TeOMETpUH,
BEPOSITHOCTEH,  JAPYTHX
MTOMOIIIBIO rpagoB (KapThI,CXEMBI,
DIIEKTPUYECKUE  LenH, (yHKIHOHAIbHBIE
COOTBETCTBHUS1) HA IPUMeEPax

Teopuu
MPEIMETOB  C

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHS
(4 49)

CrnyyailHblll ONBIT U CilydyallHOE
coOBbITHE. BepositTHOCTB U
4acToTa COOBITHSL. Ponp
MaJIOBEPOSITHBIX U HPAaKTUYECKU
JIOCTOBEPHBIX cOOBITHI B
npupoje u B obuiectBe. MoHeTa
W UTpaNbHasi KOCThb B TEOPHHU
BEPOSITHOCTEM.

[IpakTnueckast pabora «Yacrora
BBINAJICHUS OpIay»

OcBauBaTh NOHATHA: CIYyYalHBIM OIBIT H

CJIy‘IB.ﬁHOC CO6I>ITI/IG, MaJIOBCPOATHOC U
MPAKTUYCCKU JOCTOBCPHOC coOBITHE.
I/I3y‘l aTb 3HA4YNMOCTb MaJIOBEPOATHBIX

COOBITUH B TIPUPOJE U OOIIECTBE HA BaXKHBIX
npuMepax (aBapuM, HecyacTHble Cilydad,
3aIunTa IIEPCOHAIIBHON uH(popMaluuy,
nepeaaya JaHHbIX).

H3yuyaTh posb KIaCCUYECKUX BEPOSITHOCTHBIX
Mojenell (MOHeTa, WrpaibHas KOCTh) B
TEOPHUH BEPOATHOCTEN.

Ha6monaTh M M3y4aThb 4acTOTY COOBITHH B
MPOCTBIX JKCHEPUMEHTaX, B TOM YHCIE C
MOMOIIIBI0  IM(POBBIX PECYpPCOB, B XOJ€
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MPAKTUYECKON pabOoThI

O6o001meHnne,
KOHTPO.JIb
(59)

[IpencraBnenue JIaHHBIX.
OnucarenpHas CTaTHCTHUKA.
BepositHOCTB CJIIy4alHOTO
COOBITUA

IloBTOpPSAITH U3YYCHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUH.

Pematy 3agaum Ha [peACTaBICHUE U
OMHCAHUE JAHHBIX C TMOMOIIbIO HM3YyYCHHBIX

xapakrepucTuk.  OOcy:kaaTb  npuMepbl
CIly4yallHBIX COOBITMH, MaJIOBEPOSITHBIX U
[IPAKTUYECKH  JTOCTOBEPHBIX  CIy4aillHBIX

COOBITHI, WX pONM B MPHUPOAE H KHUIHU
4eJloBeKa

8 kjaacc (34 4)

Ha3zBanue paznena
(TeMbI) Kypca
(ancio 4yacoB)

OcHOBHOE coJiepKaHue

OCHOBHEBIE BUAbI ACATCIIBHOCTU
o0y4armuxcs

IloBTOpPEHME
Kypca 7 kiaacca
(44)

[TpencraBnenue JTAHHBIX.
OnucarenpHas CTAaTHUCTHKA.
Crnyuaitnas U3MEHYUBOCTb.

IToBTOpPATH M3y4EHHOE U BBLICTPAUBATH
CUCTEMY 3HAHHU.
Pemiate 3aga4M Ha INPEACTABICHHUE U
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Cpennue unciaoBoro Habopa.

Crny4aiinbie COOBITHSI.
BepositHOCTH U YaCTOTHI.
Kitaccnueckne Monpenu Teopuu

ONHMCaHWe  JaHHBIX c MIOMOILBIO
U3Y4YEHHBIX  XapakTepucTtuk. Pemartnb
3a1a4u Ha IpeCcTaBIeHNe

TPYHNIIMPOBAHHBIX OAaHHBIX W OIMCAHUC

BEPOSATHOCTEM: MOHETa U | CllydalHOW U3MEHYHUBOCTH.

UIrpalIbHAsA KOCTh Pemrate 3agaum  Ha  ompeneneHue
YaCTOThI CIIy4YalHBIX COOBITUH,
o0CyXXJIeHHE  TNPUMEPOB  CIIYYalHBIX
COOBITHIA, MAaJIOBEPOSITHBIX U MPAKTHYECKH
JIOCTOBEPHBIX CIIy4yalHBIX COOBITHH, HX

pOJIU B IIPUPOJIE U XKU3HU YEIIOBEKA
OnucaresbHas OTKIIOHEHUS. Hucnepcus | OcBauBaTh NOHATHA: JHUCIEPCHS U
CTATHCTHKA. yuciaoBoro Habopa. CtaHiapTHOe | CTaHAApPTHOE OTKJIOHEHHE, MCIIOJIb30BaTh
PaccenBanmue OTKJIOHEHHE 4YMCIOBOro Habopa. | 3TH  XapaKTEpUCTUKH JJI1  ONHUCAHUs

AAHHBIX JlnarpaMMBbl pacCEMBaHUs pacceuBaHusl IaHHBIX.

(4 v) BuiaBurats rumore3bl 00 OTCYTCTBUH

WIM HAJIWYAKA CBSI3U 10 JUarpaMMam
paccerBaHusl.
CTpouTh JMarpaMMbl DPacCEHBAHHUS IO

145




HUMCIOIUMCA JaHHBIM, B TOM 4YHUCIIE C
IIOMOIIIBIO KOMITBOTCPA

MHo:xecTBa MHoxecTBo, NoAMHOXecTBO. | OcBauBaTh NOHSATHS: MHO>KECTBO,
(4 4) Onepanuu  HaJg MHOXKECTBAMH: | DJIEMEHT MHOXKECTBA, TOJAMHOKECTBO.
o0beAHEeHHE, nepeceyeHre, | BbINOJIHATH onepamnuu HaJ
JIOIIOJIHCHUE. CBoiicTBa | MHOKECTBaMM: 00beIMHEHNE,
omepanuil HajJ MHOMXECTBAMH: | MepeceueHue, JONOTHEHHE.
IIEPEMECTUTENBHOE, Hcnoab3oBarb CBOMCTBA:
COUETaTeIbHOE, EPEMECTUTENLHOE, coueTaTeNbHOE,
pacnpenenuTeabHOe, BKIIOUEHUS. | paclpeaeIuTeNbHOe, BKJIFOUEHUS.
I'paduueckoe npezncrasienue | Mcnoab3oBath rpaguueckoe
MHOKECTB MPEJCTaBIICHHEe MHOXKECTB INPH ONMCAHHUU
peaJbHBIX MPOLECCOB U SBICHUH, MpHU
pelleHnr 3ajad U3 JIpYrux y4eOHbBIX
IIPEIMETOB U KYPCOB
BepositHOCTB DJIleMEHTapHbIe coOpiTus. | OcBauBaThL MNOHATHA: 3JIEMEHTApHOE
ciy4aiiHoro Crnyuvaiinble COOBITHS. | cOOBITHE, CllyyailHOe  COOBITHE  Kak
coOBITHA bnaronpusrtcrBytomiye COBOKYITHOCTB OJaroNpUsATCTBYIOIINX
(64) DJIEMEHTapHbIE COOBITHS. | BJIEeMEHTapHBIX cOOBITH,

146




BepositHocT coObITHit. ONBITH €
paBHO- BO3MO>KHBIMU
3JIeMEHTapHBIMU COOBITUSIMH.
Crnyvaiinslii BEIOOP.
[TpakTuueckast pabora «OMBITH €
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU

PaBHOBO3MOYKHBIC JIIEMCHTAPHBIC
CcOOBITHA.
Pemiatb 327aud HAa  BBIYHCICHUE

BEPOSTHOCTEH COOBITUH 1O BEPOSITHOCTAM

JIEMEHTApHbIX  COOBITHHM  cilyyaiiHOrO
OIIBITA.

Pemate  3agaum  Ha  BBIUUCIICHHE
BEPOSITHOCTE COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITUSIMH, B TOM YHCIIE€ C IOMOIIBIO
KOMIIBIOTEPA.

IIpoBoauTe ¥ H3y4YaThb ONBITBI C
PaBHOBO3MOXXHBIMU 3JIEMEHTapHBIMU

CcOOBITUSIMA (C HCIOJIB30BAHUEM MOHET,
UTPANBbHBIX KOCTEH, NIPYrux Mojenei) B
X0J1€ TPAKTUIECKOU pabOThI

Beenenne B Teopuro | Jlepeo.  CoiictBa  nepeBa: | OcBauBaTh NMOHSITMA: JEpEBO Kak rpad
rpagos €JMHCTBEHHOCTh nytd, | 0e3 IMKiIa, BHUCSYas BepUIMHA (JIUCT),
(CR)) CYILIIECTBOBAHHE BHUCAYEH | BETBb J€pEBa, MYTh B JEPEBE, IHUAMETP
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BEPIINHBI, CBSA3b MEKAY YHCIOM
BEepPIIMH W  4YHCIOM  p&oep.
[TpaBuiI0 yMHOXKEHUS

JiepeBa.
HN3yuyarsb CBOlicTBa Jepesa:
CYLIECTBOBAHME  BHCAYEH  BEpILUUHBI,

CAMHCTBCHHOCTb IIYTH MCKIAY ABYMA
BEpIIMHAMH, CBSI3b  MEXAY  YHCIOM
BEPILUH U YUCIOM pEOeEp.

Pemiatp  3ajauMm Ha  TOWCK |
MIEPEUYUCIIEHUE myTen B Jiepese,
oTpesieNieHUE Yucia BepIIMH WU pédep B
nepeBe, 00Xoa OMHAPHOTO JepeBa, B TOM

yycie ¢ NpUMEHEHHeM  TpaBuia
YMHOKEHUS

Cayuaiinbie [TpoTuBONOIOXKHOE cobsiTie. | OcBauBaTh NOHSTHS: B3aMMHO

coObITHUS Jwnarpamma Diisiepa. | MPOTUBOMOJIOKHBIE COOBITHS, OTEpalUU

8u) OObenuHeHNWE W TepeceuyeHrue | Hal ~ COOBITUSAMH,  OObEOUHEHHE U

COOBITHH. HecoBmecTHble | mepeceueHue COOBITHH, Jarpamma

cobbiTus. Dopmyrna CIOXKEHHS
BEPOSITHOCTEH. [IpaBuno
YMHOXEHUS BEPOATHOCTEM.

Diinepa (Ditnepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.
HN3yuyatp TeopeMbl O BEpOSITHOCTH

148




VYcnoBHasg
HezaBucumreie
[IpencraBnenue

BEPOSITHOCTD.
COOBITHSI.
CIIy4aitHOTO

9KCIICPUMCHTA B BUAC ACPCBaA

00beIMHEHUS NBYX COOBITHI ((popMyIIbl
CJIO)KEHUSI BEPOSTHOCTEMN).

Pemath 3a1a4uu, B TOM YUCJI€ TEKCTOBBIC
3aJaud Ha OIpeJesieHHe BEpOSTHOCTEH
00BEIMHEHUS U TepeceueHus: COOBITHI C
IIOMOIIBIO YMCIIOBOM IIPSMOM, JHarpamm

Ditnepa, (hopmyibt CJIOKEHUS
BEPOSITHOCTEH.
OcBaunBarhp TOHSATHSA: MPABUIIO

YMHOXEHHSI  BEpPOSATHOCTEW,  YCIOBHAs
BEPOSATHOCTh, HE3aBUCHMBIE  COOBITUSA
JIEPEBO CIYYANHOTO OMBITA.

H3zyuyarsp CBOMCTBA (ompenenenwst)
HE3aBHCHUMBIX COOBITHIA.

Pemiars 3agaym Ha oOrnpeneneHue U
HCIIOIL30BaHNE HE3aBUCUMEBIX COOBITHH.

Pemars 3aga4m Ha MOKUCK BEPOATHOCTEM,
B TOM qHCIe YCJIOBHBIX, c
HCMOJIb30BAHUEM  JIEpEBA  CIIYYalHOTO
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OIIbITa

0O0600menue,
KOHTPOJIb
(4 9)

[IpencraBnenue JIAHHBIX.
OnucarenbHas CTaTHCTHUKA.
I'padwr. BepositHocTh

CJIlydyaitHOro coOBITUS. DJIEMEHTHI
KOMOMHATOPUKHU

I[HoBTOpPATH U3YYEHHOE U BBICTPAUBATH
CHCTEMY3HaHUM.

PemaTy 3agauM Ha NpEACTABICHHE U
OTHCaHue JTAHHBIX c MTOMOIIBIO
M3YYEHHBIX  XapakTepucTtuk. Pemarsb
3a/1a4M C MpUMEHEeHUeM rpadoB.

Pematp 3agauMm  Ha  HaAXOXJEHHUE
BEPOSATHOCTH CIIy4allHOTO COOBITHUS TIO
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B

TOM qyucie B OIBITaX c
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMH.

Pemiar, 3amaud Ha  HAXOXIECHHUE
BEPOSTHOCTEH 00beTMHEHNS U
MepeceueHusi COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, c HCIIOJIb30BaHUEM

rpaduyecKkux TMpeACTaBIEeHUN U JepeBa
CIIy4alHOTO OIIbITA.
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Pemare 3agaym  Ha  NIEPEUUCIICHHE
KOMOMHAIMH (YHcia MepecTaHOBOK, YUCIIa
coyeTaHuil), Ha HaXO0XJICHUE
BEPOSTHOCTEN COOBITUH C NPUMEHEHUEM
KOMOMHATOPUKM, B TOM 4HCIE C
UCIOJIb30BaHuEM TpeyroyibHuKa [lackans

9 kJacc (33 v)

Ha3Banue paznena OcHOBHOE coziepKaHue OCHOBHBIE BUJbI JEATEIBHOCTH
(Temsl) Kypca 00yyJaronmxcs
(4ucio 4acoB)
IloBTOpPEHME IIpencraBienue naHHbiX. | [IoBTOpSAITH M3yuyeHHOE W  BBICTPAUBATH
Kypca 8 kiacca OnucarenpHas  CTaTUCTHKA. | CHCTEMY3HaHUM.
(4 49) Onepanuu Haj coObiTusiMu. | Pemiath 3agauM  Ha TpelICTaBlIeHHE U
HezaBucumocTs coObITHI ONMCaHUE JAHHBIX.
Pemarn 3aJa4u Ha HAaXOXJECHUE
BEPOSTHOCTEH OOBETUHEHHS M IepeceueHus
cOOBITHH, B TOM YHCJI€ HE3aBHCHMBIX, C
HCIIOJIb30BAHUEM rpaduueckux
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IIPEICTaBICHUN U A€pEBa CIIy4allHOT'O OIIBITA.
Pemate 3a1a4u Ha  IIEpPEUYMCIICHHE
KOMOMHAIMK (4Kcia IMepecTaHOBOK, Yuclia
COUETaHMI), HAa HAXOXKICHUE BEPOSTHOCTEH
COOBITHH ¢ MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHUCJIE C HCIIOJIb30BAHUEM TPEYrOJbHHUKA
ITackais

DJ1eMeHThI
KOMOMHATOPUKH
(4 4)

Komb6unaropsoe IIPaBUIIO
yMHOXeHUs. [lepecTaHOBKH.
@akropuan. CouetaHus W
YHCIIO COUYETaHU.
TpeyroabHuK [Tackass.
[TpakTrueckas pabota
«Bpruucnenne BepOSATHOCTEMN
c HCIIOJIb30BaHNEM
KOMOMHATOPHBIX  (YHKIIHHA

SJICKTPOHHBIX T8.6J'II/II_[>>

OcBauBaTh  NOHATHA:  KOMOMHATOPHOE
IPaBUIO YMHOXKEHUS, YNOpPAJOYECHHas Iapa,
TpOWKa OOBEKTOB, MEPECTAHOBKA, (paKTOpHAT

4YuClIa, COYETaHHWE, YUCIO  COYETaHUH,
TpeyroybHUK [lackais.
Pemrate  3amaum Ha  IIEPEYUCIICHHE

YIIOPSIOYCHHBIX T1ap, TPOEK, IEPEeUYHCICHHE
NEpeCTaHOBOK M  COYETaHWH  3JIEMEHTOB
pa3TMYHBIX MHOXKECTB.

Pemats 3a1auyM Ha TNpPUMEHEHUE YHUCIIA
coueTanuit B  anrebpe  (Cokpaii€HHOE
yMHOXeHHe, 0nHoM HbloToHA).
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Pemath, npuMeHsiss KOMOMHATOPUKY, 3a/1a4n
Ha BBIYHCIICHUE BEPOATHOCTEN, B TOM YHCIIE C
IIOMOILBIO  DJIEKTPOHHBIX TalOJIMIl B XOAE
IIPaKTUYECKON pabOThI

I'eomeTpuueckas I'eomerpuyeckas OcBauBaTp  NOHATHE  I'E€OMETPUYECKOMN
BE€POATHOCTD BEPOSATHOCTb. CnyyaliHplli | BEpOSITHOCTH. Pemats 3aJa4m Ha
49 BbIOOp TOUKM M3 (UIYpbl HAa | HaXOXKJIEHHE BEPOSITHOCTEH B  OIBITAX,
IUIOCKOCTH, W3 OTpe3Ka, W3 | IPEICTaBUMBIX Kak BBIOOp TOYEK U3
JyTH OKPY>KHOCTH MHOIOYTrOJIbHUKA, KpYyra, OTpe3Ka WIN IYI'd
OKPY’KHOCTH, YACIOBOTO IPOMEKYTKA

HcnbiTanu HcnbiTanue. Yenex n | OcBanBathb MOHATHA: UCIIBITaHUE,
a1 bepnyJjuin Heynaua. Cepusi HCHBITAaHUM | JI€MEHTapHOE COOBITHE B UCHBITAHUU (ycHex
(64) 10 IIEPBOTO ycrexa. | M Heyjdaua), cepus UCHBbITAaHWM, HACTyIJICHUE
Wcneitanus bepnymnu. | mepBoro ycrexa (Heynaum), cepus

BepositHocT  coObiTuif B | ucnblTaHuid bepHymm.
cepun ucnbiTaHud bepuymiu. | Pemars 3a1a4M Ha HaXO0XJECHHUE

[TpakTryeckas padora
«HcnpiTanus beprymm»

BEPOSATHOCTEH COOBITHI B CEpUM HCIBITAHUN
0 TEepBOro ycmexa, B TOM YHCIE C
IIPUMEHEHUEM bopmybl CYMMBI
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TE€OMETPUUYECKOM IPOTPECCHH.

Pemartnb 3ajaaum Ha HAaxO0KJICHHUE
BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHUH B
CepUM UCHBITAHUM bepHyIn, Ha HAXOXKICHUE
BEPOSATHOCTH OINPEACIEHHOIO YHCIa YCIIEXOB
B cepun ucneitanuil bepnymiu. U3ydyars B
X0/1e MPAKTH4YeCKOH padoThbl, B TOM YHCIIE C
NOMOIIBI0 IH(POBBIX PECYpPCcOB, CBOWMCTBA
BEPOSATHOCTH B CEPUM HUCIBITaHUN bepHymm

Cayuaiinas
BeJIMYMHA
(6 1)

CnydaifHass ~ BeTMYMHA U
pacnpeneneHue
BEPOSITHOCTEH.
Matematuyeckoe OKUIaHHE
U JUCHEpCUs  CIy4YallHOM
BEJIMYMHBI. [Tpumepsr
MaTEeMaTUYECKOTO OXKUJIAHUS
KaKTEOPETUUYECKOTO0 CPETHErO
3HAYCHUS BEIIMYNHBIL.
[TonsiTie 0 3akoHE OONBIINX

OcBONTHL NOHATHA. CilydailHas BEIWYMHA,

3Ha4YCHUEC CIy4aliHON BEIIMYUHBI,
pacrnpenenieHle BEPOSITHOCTEN.
H3zyuyarsp " o0cyxnaThb IIPUMEPHI

JUCKPETHBIX W HENPEPBIBHBIX CIIYYalHBIX
BEJIMYMH (POCT, BEC UEIOBEKa, YUCICHHOCTb
HaceJeHus, Ipyrue N3MEHYMBBIC
BEJIMYUHBL,PACCMAaTPUBABIINECI B Kypce
CTaTUCTUKH), MOJEJIBHBIX CIIy4alHbIX
BEJIMYUH, CBA3aHHBIX CO  CIIy4YalHBIMHU
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YHCell. N3mepenne
BEPOSITHOCTEW C  IOMOIIBIO
yactoT. I[lpumeHneHue 3akoHa
OOJIBIINX YHCEeI

onbiTaMu  (OpocaHMe€ MOHETBI, HUIPAJIbHON
KOCTH, CO CITy4aifHBIM BBIOOPOM H T. I1.).
OcBauBaTh NOHATHS:  MaTEeMaTHYECKOE
OKMJIAHHE  CIIy4allHOM  BEJIMYMHBI  KakK
TEOPETUUECKOE cpenHee 3HAYEHHUE,
JUCIIEPCHUS CIIy4aliHOM BEJIMYMHBI KAaK aHAJIOT
JMCIIEPCHUU YUCIIOBOrO Habopa.

Pemate 3a1a4u Ha BBIYMCIICHHE
MaTEMAaTUYECKOTO OXKUAAHUS U JUCIIEPCUU
JUCKPETHOM  CIIy4yallHOM  BEJIMYMHBI 110
3aJJaHHOMY DAcCHpENeICHUI0, B TOM YHCIE
3a/1a4, CBSI3aHHBIX CO CTPAXOBAHHUEM U JIOTE-

pesmu.
3HaKOMUTBCS c MaTeMaTHYeCKUM
OKU/TaHUEM u nucrepcueit

HEKOTOPBIXPACTPEEICHUN, B TOM YHUCIE
pacpeneneHus Ciay4aiHONu BEITUYMHBICIUCIIO
YCIEXOB» B CEpUU HUCIHBITaHUN bepHym.
HN3yuyatb 4acTOTy COOBITHS B
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HNOBTOPSIONINXCS CIIYYalHBIX OMNbBITAX Kak
CIIyYaHYIO BEJIMYHHY.

3HAKOMHUTBCS C 3aKOHOM OOJIBIINX 4ucen (B
dbopme bepHymnm): mpu OONBIIOM YHCIE
OMBITOB YacToTa COOBITHS ONM3Ka K €ro
BEPOSITHOCTH.

PemaTh 3a5aum Ha U3MEpEHUE BEPOSTHOCTEN
C TIOMOIIBI0 4acTOT.O0CY:KIATh POJIb 3aKOHA
00JBIIUX YKCeT B OOOCHOBAHMH YAaCTOTHOTO
METO0/1a U3MEPEHUS BEPOSITHOCTEH.
OOcy:xk1aTh 3aKOH OOJBIIUX YHCEN Kak
MPOSIBJICHUE CTATUCTUYECKOW YCTOMYMBOCTH B
W3MEHYMBBIX  SIBIICHUSIX, POJb  3aKOHa
OOJNBIIMX YHCENT B TPUPOJIE U B IKUZHU

YyeJ0BeKa
O0600menue, [IpencraBnenue naHHeiX. | IloBTOPSAITH UM3y4YEeHHOE W  BBICTPAUBATh
KOHTPOJIb OnucarenpHas  CTaTUCTUKA. | CHCTEMY3HaHUM.
(10 1) BeposTHoCTh cnydaitHoro | Pemiatp 3amayM  Ha TPENCTABICHUE U
COOBITHSI. DJIEMEHTHl | ONHMCAHUE JAHHBIX.
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koMOuHaTtopuku. CiyJaitHbie
BEJIMYMHBI U pacipeiesieHus

Pematp 3aja4n Ha HaXO0XJICHUE
BEPOATHOCTEM COOBITUH, B TOM YHCIE B
OIbITaxX c PaBHOBO3MOXXHBIMU

3JIEMEHTApPHBIMU COOBITUSMHU, BEPOSTHOCTEN
OObEIMHEHNUsT M TIepeceYeHHs COOBITHIA,
BBIYKCIIATh BEPOATHOCTHU B OIIBITAX C CEPUIMHU
CIIy4YalHBIX UCIIBITAHUMI
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