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TIOACHUTEJIBHAS 3AITMCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO ITPE/JIMETA «MATEMATUKA»

PaGouas nporpaMmma 1o MaTeMaTHKe s
o0ydJaromuxcs 5—9 KJaccoB paspaboTaHa Ha  OCHOBE
denepanbHOro TOCYIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa
OCHOBHOTO o0Omero o0Opa3oBaHHUS ¢ Y4€TOM U COBPEMEHHBIX
MHPOBBIX  TpeOOBaHMIl, MNpPENBABISIEMBIX K MaTeMaTHYECKOMY
0o0pa3oBaHMWI0, W TpaaWLUi poccuiickoro oOpa3oBaHHs, KOTOPHIC

o0ecneynBawOT OBJIaAICHUEC KIHYCBbBIMHU KOMIETCHIUAMU,
COCTAaBJIAKIIUMHA OCHOBY JJid HCHOPCPBIBHOTIO O6paSOBaHI/I$[ n
caMOpa3BUTHUA, a TaKXE OECIOCTHOCTH O6H.[€KyJ'IBTypHOFO,

JUYHOCTHOTO W TO3HAaBaTEIBHOTO pa3BUTUS oOydaromuxcs. B
paboueil mporpamMMmMe YUYTEHBI HIeW U TModoXeHus KoHmenmuu
pa3BuUTUA MaTEMaTU4E€CKOIr O o6pa3zoBaHUA B Poccuiickoit
Oenepanuu. B smoxy unudpoBoit Tpanchopmamuu Bcex chep
YEJIOBEUECKON AESTENIbHOCTH HEBO3MOJXXHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM  YEJIOBEKOM 0e3 0a3oBoi MaTeMaTH4YeCcKOoi
MOATOTOBKH. Y€ B [IKOJE MaTeMaTHKa CIYXHT OMOPHBIM
NpeaIMeTOM AN H3YYCHHS CMEXHBIX JUCUHUIIINH, a TOCIE IMKOJIBI
peanbpHO HEO0OXOIUMOCTHIO CTAHOBUTCS HEINpPEPHIBHOE
oOpa3oBaHue, 4TO TpebyeT MOJTHOIEHHO I 6azoBoii
o0mreoOpa3zoBaTeabHOU MOJATOTOBKH, B TOM qucie u
MaTeMaTH4IeCcKoi. DTo 00yCIIOBIEHO TEM, YTO B HAIlU JHU PacTeT
YHCIIO npodeccuii, CBSI3aHHBIX c HENOCPEICTBEHHBIM
NpUMEHEHUEM MaTeMaTHKH: U B chepe SKOHOMHKH, U B OM3Hece,
U B TEXHOJOTHYECKUX 00JIaCTsAX, U Aa)e B TYyMaHUTapHBIX cepax.
TakuM o0Opa3zoM, Kpyr MKOJIBHHUKOB, OIS KOTOPBHIX MaTeMaTHKa
MOJET CTaTh 3HAYMMBIM IIPEJMETOM, PACIIUPAETCH.
[IpakTHdeckas TMOJNE3HOCTh MaTeMaTHUKH OOyCIOBIEHAa TEM, YTO
e¢ MmpeIMeTOM SBISIOTCS (QyHAaMEHTalbHbIEe CTPYKTYpPbl HamUIETo
MUpa: MPOCTPAaHCTBEHHBIC OPMBI U KOJUYCCTBEHHBIE OTHOIICHUS
OT NMPOCTEHIINX, YCBAaMBAEMBIX B HENOCPEJCTBEHHOM OIBITE, J0
JOCTATOYHO CIOXHBIX, HEOOXOIMMBIX JUIS Pa3BUTHS HAay4YHBIX WU
NpUKJIAJHBIX HAeH. be3 KOHKPETHBIX MaTeMaTHYECKHUX 3HAHUU
3aTPy/THEHO MOHUMaHNWE NPUHIUIIOB YCTPONWCTBA U MCITOJIb30BAHUS
COBpPEMEHHOI TeXHUKH, BOCIIpHSITHE u UHTEpIpeTaus
pa3HoOOpa3HOW CcONHMANIbHOW, JKOHOMHYECKOW, MOJHUTHYCCKOU
nadpopmanuu, wMamodpPeKTHBHA TOBCEJHEBHAsA MpaKTHUECKas
JnesiTeNbHOCTh. KakJoMmMy 4enoBeKy B CBOEH JKH3HHM NPHUXOJHUTCS
BBITONMHATH pPacdeThl W COCTAaBIATH AaJITOPHTMBI, HAXOAHUTH W
OpUMEHATH  (GOpPMYJNIBI, BIaAeTh NPAKTUYECKUMHU  NPUEMaAMHU
reOMETPUYECKUX U3MEPEHUHN U MOCTPOCHUM, YNTATh HHPOPMAIIHIO,
MpeCTaBICHHYIO B BHUIIC Tabnu,



auarpaMM W Tpa@HUKOB, JKHTh B YCIOBHUSIX HEONMPENEICHHOCTH U
MOHUMATh BEPOSTHOCTHBIH XapaKTep CJIYUYaWHBIX COOBITHH.

OnHOBpEeMEHHO C pacIupeHHeM cdep MPUMEHEHUS MaTEeMaTHUKU B
COBPEMEHHOM oOmiecTBe BCC bouee Ba>KHBIM CTaHOBHUTCS
MaTeMaTHU4YeCKU CTHIb MBIIIJICHUS, MPOSBIASIOMIHNACS B
ONpeaAeNeHHBIX YMCTBEHHBIX HaBbIKaxXx. B mpomecce H3yUYeHHS
MaTeMaTUKH B apCCHAJ MPUEMOB M METOJTOB MBIIIJICHHUS YeIOBCKaA
€CTCCTBCHHBIM 00pa30oM BKJIKIYAKTCI HUHAYKIHUS ¥ JACHyKIHS,
0000mICHUE U KOHKPETU3AllUs, aHAJU3 U CHHTE3, Klaccupukanus u
cuctematuszanus, abOcTparupoBanue u  aHajgorus. OOBEKTH
MaTeMaTHYCCKUX YMO3aKJIKUYCHUN, MpaBUia UX KOHCTPYUPOBAHHUS
pacKpepIBAaIOT MEXaHHU3M JIOTHYECKHX TMOCTPOCHUH, CIMOCOOCTBYIOT
BBIpa0oOTKe yMEHUS (OPMYJIHPOBAaTH, 00OCHOBEIBATH U JOKa3BIBATh
CYXJCHUsI, TEM CAaMBIMPa3BUBAIOT JIOTHYECKOE MBIIIIIeHUE. Benymas
ponnp NpUHAJICKUT  MaTeMaTHKE u B bopMupoBaHUU
aHFOpHTMH‘IeCKOﬁ KOMIOHCHTHI MBIIIJICHUS U BOCIIUTAHUHU yMeHI/Iﬁ
neficTBOBAaTh MO 3aJaHHBIM  QJTOPHTMaM, COBCpPIICHCTBOBATH
M3BECTHBIE U KOHCTPYUPOBATH HOBBIE. B mpoiecce pemenus 3ajgay —
OCHOBOW Yy4eOHOW [HEATENHPHOCTH HA YypPOKAX MAaTEMaTHKH —
pa3BUBAIOTCA  Tak)Xe TBOpYECKass W MpPHKIAJZHAsS  CTOPOHHI
MBIIIJICHMUS .

OOydyeHme MaTeMaTHKe  JaeT BO3MOJXXHOCTH  pa3BUBATh ¥y
00yJalmMuUXCcsSd TOYHY, PAallHOHANbHYI0O U UHGOPMATUBHYIO pEUb,
YMEHUC OT6I/IpaTb Ham6onee NoAXO A HNEC A3BIKOBBIC, CHMBOJIMYCCKHC,
rpaduyeckue cpeacTBa JJsI BRIPAKEHUS CYXKJIEHUNW U HATIATHOTO UX
npeaCcTaBICHUS.

HeoO6XonuMbpIM KOMIOHEHTOM OOIIEd KyIbTYpBI B COBPEMEHHOM
TONKOBAHHUHU SBIsIeTCs oOIIee 3HAKOMCTBO C METOJaMH TO3HAHHSA
JNIeCTBUTEIBHOCTHU, TMpeACTaBJIeHHEe O TpeaMeTe U MeTojax
MaTCMAaTHKH, HX OTJIMYUH OT METOAOB JIpYrux €CTCCTBCHHBIX U
TYMaHUTapHBIX HayK, 00 0COOCHHOCTAX MPUMEHECHHUS MaTEMAaTHKHU JJIs
pemreHuss HAy4YHBIX W TOPHKIAAHBIX 3agad. TakuMm  oOpasowm,
MaTeMaTu4eckoe o0pa3oBaHWEe BHOCHUT CBOUM BKJaa B popMUpPOBAHUE
00MIeHKYyIBTYpPHl YeIOBEKA.

HN3ydyeHne MaTeMaTHKH TaKXKe CIOCOOCTBYET ACTETHYCCKOMY
BOCIHUTAHHUIO  4YEJIIOBEKa, NOHHUMAaHUI KpPacoThl H  H3sMECTBa
MaTeMaTHUYECKHX PACCYXACHHUH, BOCIPHUITUIO TEOMETPUIECKHUX HOpM,
YCBOGHUIO UIEH CUMMETPHUH.

HEJIM 1 OCOBEHHOCTU N3YYEHMSA YUEBHOI'O
[PEAMETA «MATEMATUKAY. 5-9 KJIACCBI

HpI/IopI/ITeTHLIMI/I OCIsIMHU O6y‘-ICHI/I$I MaremMaTHke B 5—9 kmaccax



ABIAKOTCA:

1. ¢dopmupoBaHME LEHTPAILHBIX MaTEMAaTHYECKHX MOHITHH (4YHCIO,
BEJIMYHMHA, TeoMeTpuyYeckas Qurypa, mepeMeHHas, BEpOSATHOCTD,
byHKOUA), o0ecrmednBaOIIAX MPEeeMCTBEHHOCTH "
NEePCIEKTUBHOCTh MaTEMaTHUYECKOTO 00pa30BaHUs 00yJaromMuXcs;

2. moaBeacHHE OOydYalOMMXCSA HAa JOCTYNHOM JJIs HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSI3HM MaTeMaTUKHN H OKpYXalollero Mupa,
NOHUMaHWE  MaTeMaTHKH  Kak  dYacTH  oO0meld  KyJIbTYpbl
4eJI0BEUYECTBA;

3. pa3BUTHE HMHTEJUIEKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0yyaromuxcs, M0O3HABATEIbHOW aKTUBHOCTH, UCCIIEJOBATEIbCKUX
YMEHUH, KPUTHYHOCTH MBINUICHHS, MHTEpeca K H3YYCHHIO
MaTEeMaTUKH;

4. ¢opmupoBaHue PYyHKIMOHAIbHOW MAaTEMAaTHUYECKONH I'PaMOTHOCTH:
YMEHHUs paclo3HaBaTh HPOSBICHUSI MaTEeMaTHYECKHUX MOHATHUH,
00BEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX IKHU3HEHHBIX
CUTyalMusIX M INPH HM3YyYCHHH JAPYTrUX YueOHBIX NpPEJIMETOB,

NpPOsABJICHUSA 3aBUCUMOCTEH u 3aKOHOMEpPHOCTEH,
¢bopMynupoBaTh HX Ha SI3bIKE MAaTEMaTHKH W CO37aBaTh
MaTeMaTHYEeCKHe MO EH, MPUMEHSTH OCBOCHHBIH
MaTeMaTHYCCKUH ammnapat TS pemeHus MpPaKTHKO-

OPHEHTHPOBAHHBIX 3aJay, HHTEPNPETHPOBATH M OLCHUBATH
NOJIy4YeHHbIE PEe3yIbTaTHI.
OcHOBHBIC JIMHUU COJEp)KaHUsA Kypca MaTeMaTUKH B 5—9
kinaccax: «Ywucina M BbIUMCIHEHUs», «Anredpa» («Anrebpandeckue

BBIPaXKECHUS», «YpaBHEHUSA " HEPaBEHCTBAY), «DyHKIIUNY,
«'eomerpuss»  («I'eomerpuyueckne GUTYpHl M HX  CBOHCTBa»,
«3Mepenne TeOMETPHUYECKUX BEIUYHHY), «BeposTHOCTH u

CTaTHCTUKa». JlaHHBIC IWHUM Pa3BUBAIOTCSA TNapalielbHO, Kaxaas B
COOTBETCTBHHUC COOCTBEHHOW JTOTUKOW, OJHAKO HE HE3aBHUCHMO OJHA OT
JIpYToil, a B TECHOM KOHTaKTe W B3auMmojeicTBUU. Kpome 3TOro, ux
00BeqUHSICT JOTUYECKAasT COCTABIAIOIIAS, TPAaJUIUOHHO TpHUCYIIas
MaTeMaTHKe W NPOHH3BIBAKOIIas BCE MaTeMaTHYECKUE KYPCH H
conepxarenpHsle auHHH. CdopmynaupoBannoe B DengepansbHOM
rocyJIapCTBEHHOM 00pa3oBaTeIbHOM CTaHJapTeé OCHOBHOTrO 00IIero
oOpa3zoBaHmsi  TpebOBaHHME  «yYMETh  ONEpPHUPOBATH MOHATUSIMH:
ompejeeHue, akcuoma, Teopema, JI0Ka3aTelIbCTBO; yMeHHE
pacro3HaBaTh HUCTHHHBIE U JIOKHBIC BBICKAa3bIBAHHS, HPUBOIUTH
NPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTpHUIAHUSA
BBICKAa3bIBAaHMH» OTHOCHUTCS KO BCEeM Kypcam, a QopMHpOBaHHUE
JOTUYECKUX YMEHHUH pacmpeaeiseTcss Mo BceM rojaaM oOydeHUs Ha
ypoBHE OCHOBHOTO o0Omiero obpazosanus. Coaepxanue odpa3zoBaHus,



COOTBETCTBYIOIIEC IPEAMETHBEIM pe3yibTaTtaM ocBoeHus IlpumepHoi
paboueil mporpamMMbl, pacHpeAeJeHHBIM 10 rojgam oOyueHwus,
CTPYKTYPHPOBAHO TakKuUM o00pa3oM, YTOOBI KO BCEM OCHOBHEIM,
NPUHIUITHATbHBIM BOIIpOCAM oOydvaromuecs obpamanmch
HEOJHOKPATHO, YTOOBl OBJAJCHHE MATEMaTHYCCKHMMH HOHATHAMH H
HaBBIKAMH OCYLIECTBJSIOCH ITIOCIENOBATEIbHO M IOCTYNATEIbHO, C
COONMIOCeHNEM NpPUHIHUIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHHA
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMy MaTeMaTHYECKUX IIpeJACTaBICHUM
oOyvaromuxcs, pacmupsiss W yrayonss e¢, o0pa3ys TpOUYHBIE
MHOJKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O IIPEAMETA «MATEMATUKA» B YYHEBHOM IIVIAHE

B COOTBETCTBHUH c denepanbHbIM rocyIapCTBEHHBIM
0o0pa3oBaTeIbHBIM CTaHAAPTOM OCHOBHOTO o00mero oOpa3oBaHUA
MaTeMaTHKa ABIAETCS 0053aTEIbHBIM IPEAMETOM Ha JaHHOM YPOBHE
oOpazoBaHusi. B 5—9 kmaccax yueOHBIH mpeamer «MaTemaTHka»
TPaIMIMOHHO U3y4aeTCs B paMKax CICAYIIINX y4eOHBIX KypcoB: B 5—6

Kilaccax — Kypca «Maremarukay, B [7—9 Kkigaccax — KypcOB
«AnreOpay» (BKIIOYas 3JIEMEHTH CTATUCTHUKN U TEOPUHU BEPOSITHOCTEH)
u «I'eomeTpusy». Hacrosamei nporpamMmon BBOJUTCS

CaMOCTOSTENbHBIH YyueOHBIH Kypc «BeposSTHOCTh M CTATHCTHKAY.

Hacrosmein nporpammoil  mnpeaycmMaTrpuBaeTcs  BbIJEJIEHUE B
yueOHOM IJIaHE HA U3yYCHHUE MaTeMaTuku B 5—6 kiaccax 5 yueOHBIX
YacoOB B HEJEJII0 B TEUCHUE KaXKJOT0 roga ooyuenus, B /—9 kiaccax 6
y4eOHBIX 4aCOB B HEJEJI0O B TeUEHHE KaXJJOT0 roja o0y4yeHus, BCEro
952 yuyeOHBIX yaca.

TemaTnueckoe MIaHUPOBaHUE YUEOHBIX KYPCOB U PEKOMEHYEeMOE
pacupeneneHne y4eOHOrO BPEMEHH JJsI HU3YUYCHUS OTICIbHBIX TEM,
NpeNI0XKEHHbIE B HacTOsIedl mporpamMMme, HajO paccMaTpHBATh Kak
NpUMEPHBIE OPUEHTHPHI B MOMOIIb COCTABUTEIIO aBTOPCKOH pabouei
NpOTpaMMBbl U NPEXJe BCEro yUnTesno. ABTop paboueil mporpaMMsl
BIpPaBE YBEJWYUTH HIW YMEHBIIUTH MPEAJTOXKEHHOE YHCIO y4eOHBIX
yacoB Ha TeMy, 4TOOB  yriyOuThCI B  TeMaTuKy, Oojee
3AaUHTEPECOBABIIYIO Y4Y€HHUKOB, nin HanpaBUTHb ycuinusa Ha
Ipeo0JeHUE 3aTpyJHEHUN. Honyctumo TaKxe JIOKaJbHOE
nepepacnpeaeileHue U NepecTaHOBKA 3JIEMEHTOB COJEpPKaHUSI BHYTpPHU
JaHHOTO Kiacca. KonmuecTBO MpOBEpOUYHBIX paboT (TeMaTHYECKUH H
UTOTOBBIM KOHTPOJb KaueCTBAa YCBOCHHUS yueOHOTO MaTepuana) . UX
THI (CAMOCTOSITEIbHbIE U KOHTPOJIbHBIE pabOThl, TECTHI) OCTAIOTCS HA
yCMOTpeHHue yuutens. Takxke YydUTeIb BIpaBe YyBEAMYHUTh HIHU
YMEHBIIUTH YHCIO YYEeOHBIX YacoB, OTBEACHHBIX B IlpumepHoOH
paboueii mporpamme Ha 000O0IIeHHME, NMOBTOPEHHUE, CUCTEMAaTH3AIUIO



3HAHHUU 00y4yarmuxcs. ENMHCTBEHHBIM, HO IPUHIUIIHAIBHO BaXXHBIM
KpUTEepHUEM, SBISIETCSA JOCTHIKEHUE PE3yJIbTaTOB 0O0yUeHUS, yKa3aHHBIX
B HacTOsUIeH mporpamme.

IVIAHUPYEMBIE PE3YJIBTATHI OCBOEHUAYYEBHOI O
IPEIMETA «<MATEMATUKA>»
HA YPOBHE OCHOBHOIO OBILEIO ObPASOBAHUSA

OcBoeHne yaeOHOTO nmpeaMeTa «MartemaTHuKa» JIOJKHO
obecmeynmBaTh  JOCTH)XKEHHE HAa  ypOBHE OCHOBHOrO  oOmero
o0pa3oBaHUsA  CIEAYIOIMX  JIMYHOCTHBIX, METAaNpeIMETHHIX U

NpeAMETHBIX 06paSOBaTeJ’IBHHX pe3yiabTAaTOB!

JIMUHOCTHBIE PE3VJIbTATBI

JlugyHOCTHBIE  pE3yJbTaThl  OCBOCHHUS  MIpPOTpaMMbl  y4eOHOTO
npeaMera «MaremaTukay XapakTepU3YIOTCH:

HanI/IOTI/I‘IeCKOS BOCITMTAHMCE:

MpOSBICHUEM HHTEpeca K NPONIJIIOMY H HAaCTOSAMEMY POCCHUHCKOHU
MaTeMaTHUKH, IEHHOCTHBIM OTHOIICHHEM K IOCTHUXECHHUIM
POCCUHUCKUX MAaTEMAaTUKOB U POCCUUCKONW MaTeMaTHUUYE€CKOMN IIKOJIBI,
K WCIONB30BaHUI JOTHUX [JOCTHXCHUW B JOPYyTrHX HaAykKaxXx U
npukIagHeIxchepax.

i) PAXKIAHCKOE U TyXOBHO-HPABCTBEHHOC BOCIIMTAHUC:

TOTOBHOCTBHHO K BBIITOJIHEHHU IO 00s13aHHOCTEN rpaxJaHuHa )44
peal3alHyu ero NpaB, NPEJACTABICHUEM O MaTEMaTHYECKHX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIHUUYHBIX CTPYKTYp, SBICHHUH, MPOLEAYD
rpaxjaaHckoro ooOmecrtBa (BbIOOPBI, ONMPOCH M Ip.); TOTOBHOCTHIO K
O00CYXJICHUI 3TUYCCKUX MPOOJEeM, CBA3AHHBIX C HPAKTHYECKHUM
NMPUMCHCHHUEM JIOCTI/I)KGHI/Iﬁ HayKHW, OCO3HAHHUEM BAaXXHOCTHU MOPAJBHO-
OTUYECCKUX MPUHIUIIOB B I€ATCIBbHOCTH y‘-IéHOFO.

TpynoBoe BOCIIMTaHUE:

YCTAaHOBKOW Ha aKTHBHOE y4acTHE B PENICHHUU MPAKTHUYECKHUX 3a]ad
MaTeMaTHYECKOU HaINlpaBJIEHHOCTH, 0CO3HAHHUEM BaXXHOCTH
MaTeMaTH4YeCKOoro oOpa3oBaHWs Ha NPOTSIKEHUU BCEH KMU3HU JUIA
yCTEemHO’ npodeccuoHaIbHOU NeSATEIbHOCTHU U pa3BUTHEM
HEOOXOIMMBIX YyMEHHI; OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM
WHIMBU/YaJIbHOW TPAaeKTOPHUN 0Opa30BaHMUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOMECTBEHHBIX MOTpEeOHOCTEH.



DCTEeTNYECKOE BOCITMTAHKE:

CIMOCOOHOCTHIO K AIMOIMOHAJIBHOMY U CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajxad, pemeHHH, pacCyXKICHUH;
YMEHHIO BUACTh MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE.

LlenHocTr HAY4HOTO TIO3HAHMS:

opueHTanueid B ACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY
Hay4YHBIX IPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSA
yeJoBeKa, MPHUPOJABl M 00mIecTBa, MOHMMaHUEM MaTEeMaTHYECKOM
HaYKH KakK c(epbl 4eTOBEUYECKON AESATEIbHOCTH, 3TAOB €¢ PAa3BUTHUS
U 3HAYUMOCTH AJISI Pa3BUTHUS LUBUIU3ALUN; OBIAJEHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTHUYECKOM KyIbTypoil Kak CpEeACTBOM MO3HAHUSA
MHUpa; OBJIAaJCHHEM IPOCTCHIIMMHU HAaBBIKAMH HCCIETOBATEIbCKOH
IeSATEIbHOCTH.

dusndeckoe BocMTaHue, (POPMHUPOBAHHUE KyIbTYPHI 37J0POBbSI X
SMOLUOHAIBHOIO OJIArONOIyusl:

TOTOBHOCTBHIO IPUMEHATh MAaTeMaTHYECKNUE 3HAHUS B HHTEpecax
CBOEro 3J0pOBbS, BEJCHHUS 3JA0poBOro oOpas3a >KU3HHU (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXNUM 3aHATHH U OTABIXA, PEeTyIApHas
¢dusnueckas AKTHBHOCTH); chOPMHUPOBAHHOCTHIO HaBbIKA
pediexcuu, NpUu3HaAaHUEM CBOEr0 MpaBa Ha OMMOKY W TaKOro xke
npaBa APYroro 4eigoBeKa.

"DKOJIOTHUECKOE BOCIIUTAHNE:

OpHeHTaHHeﬁ Ha MNPUMCHCHHUE MATEMATHYCCKHUX 3HAHUU JJIs1
peuieHUss 3amad B 00JacTH COXPAHHOCTH OKpPYXKawIIe#i Ccpeasl,
MIaHAUPOBAHUA MOCTYINKOB U ONCHKHW UX BO3MOIXHBIX HOCHCI[CTBI/Iﬁ
Il OKpy)Karomed cpeapl; OCO3HaHMEM TJI00albHOTO XapakTepa
9KOJOTUYECKUX MPOOIEeM U MyTel UX pPEIHICHUS .

JIMYHOCTHBIE pe3yIhTaThI, 00CCIICUHBAIOIIME A ATITAIIIIO O0YJAFOIIETOCS K
M3MEHSIOIIMMCS YCIOBUSAM COLMAIbHON U IPUPOJAHON CPEJIbL:

TOTOBHOCTBbIO K JEWCTBUSAM B YCIOBUSIX HEOMPEIEICHHOCTH,
MOBBIMIEHUIO yYPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO
NesATEeNbHOCTh, B TOM YHCJE€ YMEHHE YyUYUThCS Yy JIPYTUX JIOACH,
npuoOpeTaTh B COBMECTHOW JCATCIbHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMIOETEHU MU U3 ONBITA APYTUX;

HEO0OXOMUMOCThIO B QOpMUpPOBAHHM HOBBIX 3HAHHUW, B TOM 4YHCIE
bopmMynaupoBaTh UIEH, TOHITHUS, TUTIOTE3BI 00 00BbEKTAaX U SIBICHUAX, B
TOM YHCJI€ paHee He U3BECTHBIX, 0CO3HABATh NePUIUTH COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, NIaHUPOBATh CBOC pa3BUTHE;

CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHUTYAI[HI0, BOCIPUHUMATH
CTPECCOBYIO CHTyaImHWI0O KakK BBI30B, TpeOylomuii KOHTpMeEp,



KOPPEKTHPOBATH MpUHUMaEMBbIC pemeHus u necTBHSA,
GbopMynTHpPOBATh W OICHUBATH PUCKHU M MOCIEACTBUSL, GOPMHPOBATH
OTIBIT.

METAIIPEIMETHBIE PE3YJIGTATBI

MertanpegMeTHble  pe3yNbTaThl OCBOEHHSI IPOTPAMMBI  y4eOHOTO

npeaMmera «MatemaTuka» XapaKTepu3yrmTcs OBJAaZICHUEM
VHUBEPCATbHBIMU noznagamenbHuIMU oelcmeusmu,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU oelicmeuamu u

VHUBEPCATbHBIMU PeZYIAAMUGHBIMU 0CUCTNEUAMU.

1) Vuusepcanvrvie noznasamenbhnvle oeiicmaus 0becneuusaom
Gopmuposanue 0a306bIX KOSHUMUGHBIX NPOYECCO8 0OYUATOWUXCS
(oceoeHue Memooo8 NO3ZHAHUSL OKPYICAIOWe20 MUpd, NpumMeHeHue
J02UYeCKUX, UCCAe008aAMeNbCKUX Onepayuti, ymeHut pabomams ¢
uHpopmayueii).

Ba3oBble Jlornueckue 1eicTBUA:

BBISIBIATH u XapaKTepHu30BaTh CYIIECTBEHHBIC MpU3HAKH
MaTeMaTH4YeCKHX OOBEKTOB, MOHATHH, OTHOMEHUH MEXKAY
MOHSATHSAMU; dbopmynupoBaTh onpeneaeHUs TMOHSITHH;
ycTaHaBINBAaTh CYIIECTBEHHBIN MpHU3HAK Ki1accuuKamuu,

OCHOBaHHUSA 1151 0000MEeHNS M CPAaBHEHUS, KPUTEPHUU MPOBOJUMOTO
aHaJu3a;

BOCHPHUHUMATh, GOPMYyIMPOBATH M NpeoOpa3zoBBIBATH CYXKICHUS:
YTBEpAHUTEIbHBIE U OTPHUIIATENIbHBIC, € IUHUYHBIC, YACTHBIEC U o0mHe;
YCIOBHBIE;

BBISIBJSATH MaTeMaTHYeCKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MPOTUBOpEUHS B ¢dakrax, JaHHBIX, HaOTIONEHUAX "
YTBEPXKJICHUSIX;  Ipealiararh KPHUTEPHUH JUTSL BBISIBJICHU I
3aKOHOMEPHOCTEH M NPOTHUBOPEUHH;

JleJiaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEJYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKJIIOUEHUNH, YMO3aKIIOUYECHN I M0 aHAJIOTUH;
pa3dupaTh JOKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKACHUH (IpsIMBbIe
U OT TMPOTHUBHOTO), MPOBOJUTH CAMOCTOSATENBHO HECIOXKHbIEC
JI0Ka3aTeNbCTBA MaTeMaTHYeCKHUX ¢dakToB, BBICTPAUBaTh
apryMeHTaluio, MPUBOJAUTH MpUMEPBI u KOHTPIIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIE PACCYXACHHUS;

BeIOMpaTh crmoco0 pemieHus  ydyeOHOM  3amaum  (cpaBHUBAThH
HECKOJbKO BAPMAHTOB pEUICHUs, BRIOUPATh HauboJiee moaX 015 u i
C Y4€TOM CaMOCTOSTEIbHO BBIJACICHHBIX KPUTEPHUEB).

BazoBble ucciienoBaresibCKue NeicTBUs:



o

HCIOJb30BaTh BOMPOCH KaK MCCIEAOBATEIbCKHUH HHCTPYMEHT
MO3HAaHMUS; dbopmynaupoBaTh BOMPOCHI, bukcupyromue
IpOTUBOpEUHE, npobuemy, CaMOCTOSITEJIBHO yCTaHaBIUBATh
HCKOMOE M JaHHOE, GOPMHUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIUI0, MHECHHUE;

MPOBOJHUTH 110 CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY HECIOXHBIH
9KCIIEPUMEHT, He0ONnbIIoe HCCICJOBAHHE IO  yCTAHOBICHUIO
0co0eHHOCTEl MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXAy co00if;

caMocTosTeabHO (opMyaupoBaTh 0000IIEHUS M BBIBOABI IO
pe3yabpTaTam MPOBEACHHOTO HaOMIOICHUS, HCCIIeJOBAHUS,
OLICHUBATh JOCTOBEPHOCTH IMOJYUYEHHBIX pPE3yJIbTAaTOB, BHIBOJAOB H
00001IeHUT;

NpOTHO3MPOBATHL BO3MOJKHOE pa3BUTHE Impolecca, a TakKke
BBIABUTATH MIPEANOIOKECHHS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanueii:

BBISBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIUHU, TAHHBIX,
HEOOXOIMMBIX JJISI PCUICHUS 3aJa4ui;

BBIOHUPATH, AHAM3UPOBATH, CHCTEMAaTU3HPOBATH u
HHTEPOPETHPOBATh HHQOpPMANHIO pa3IUYHBIX BHIOB u (opm
npeiacTaBIeHUs;

BEIOMpATh GOPMY MpencTaBICHUS HHPOPMANUU U UITIOCTPUPOBATH
pemraeMbie 3aladuu CXeMaMH, fUarpaMMaMy, HHOH rpaduKOd W WX
KOMOUWHAIUIMH;

OLI€HUBATh HaJC¢KHOCTH nHbpopManuu o KPUTEPUSIM,
npeJI0KEHHBIM yduTeIeM 1581071 chopMyIUpPOBAaHHBIM
CaMOCTOSATENBHO.

2) Vuueepcanvivie KOMMYHUKAMUGHbBLE OCliCMEUSL

obecneuugarom chopmMupoBaHHOCIb COYUATbHBIX HABLIKOS
obyuarowuxcs.

OOmenue:

1.

BOCHPHUHHUMATh ¥ (HOPMYJIUPOBATH CYXAEHHS B COOTBETCTBUH C
YCIOBUSIMHU U LEJISIMHU OOLIEHHNS; SICHO, TOYHO, TPAaMOTHO BBIPaXaTh
CBOIO TOYKY 3pPEHHUS B YCTHBIX M NHUCHMEHHBIX TEKCTaX, JaBaTh
HNOSICHEHUd 1O XOJYy  peleHus  3ajadyd, KOMMEHTHPOBATh
MOJIYyYeHHBIH pe3yibTar;

B xojae oOcCyxJeHHus 3aJaBaTb BONPOCHI IO  CYIIECTBY
obcyxmaeMoit TEeMBI, npooaeMBbl, permaemMoi 3ajgaud,
BBICKA3bIBATH niacu, HAICJICHHBIC Ha IIOUCK pemicHuA;

COIMOCTABIIATDL CBOU CYXIACHUA C CYXKACHUAMU APYTUX YY4AaCTHHUKOB
Auajiora, O6Hapy)KI/IBaTI> pazianyue U CXOACTBO HO3HHHﬁ; B



KoppekTHOW ¢(opme dopmyaupoBaTh  pa3HOTIACHsI, CBOH
BO3paXCHHUS;

3. mpeAcTaBIATh pe3yJbTaThl peUIeHUs 3aJadd, OJKCIHEPHUMEHTA,
HCCcIeNOBaHUA, MPOEKTa, CaMOCTOSITEIbHO BHIOHUpaTh Gopmar
BBICTYIIJICHUSI C y4E€TOM 3ajad Mpe3eHTalluu U ocoOeHHOCTeM

AyIUTOPHH.
CoTpyaHHYECTBO:

NOHUMAaTh W HMCHOJHB30BATh MNpEeHMyliecTBa KOMAaHIHOW H
WHIUBHUYaJbHOMN paboTs npu pelmeHnu yueOHBIX
MaTeMaTHYeCKUX 3ajay; NPpUHUMATH LeJsb COBMECTHOM

JesITeIbHOCTH, IJIaHUPOBATh OPTaHU3ALHMI0 COBMECTHOHW paboThl,
pacnpeneisiTh BUAB paboT, JOTOBAPUBATHCS, 0OCYXAATh NPOLECC H
pesynbTat paboThl; 06001IIaTh MHEHHSI HECKOJIBKUX JTIOJCH;
y4acTBOBAaTh B IPyNmoBHIX Gpopmax paboTsl (0Ocyx)aeHUs, 0OMEH
MHEHHSMH, MO3TOBBIC IITYPMBI ¥ JAp.); BBINOJHSATH CBOI 4YacTh
paboTBl U KOOPAWHUPOBATH CBOU ACHCTBHSA C APYTUMH YJICHAMHU
KOMaH/[Ibl; OLLCHUBATh KAaYE€CTBO CBOCr0O BKJaja B OOIIUH NPOAYKT I10
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBUSA.

3) Vuusepcanvnvie pezynamuenvle Oeiicmeus o6ecneuusaiom
@dopmuposanue CMbICIO8LIX YCMAHOBOK U JHCUZHEHHBIX HABLIKOG
JUYHOCTU.

Camoopranuzarusi:

CaMOCTOSITEIbHO COCTABISTH MJIAH, AITOPUTM pelIeHUus 3anadu (UiIu
€r0 4YacTh), BBIOUpATh CcmOoco0 peueHWs ¢ Y4YETOM HMMEIOUIUXCS
pecypcoB W COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHPOBaTb U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C YIETOM HOBOU MHPOpMaAIUH.

CaMOKOHTpPOJIb:

BlajeTh CIoco0aMH CaMONPOBEPKH, CaMOKOHTpPOJs Mpolecca Hu
pe3ysibTaTa pemieHuss MAaTeMaTHYeCKON 3a1a4H;

MpeaBUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTHh IPHU PEUICHUH
3afjla4yd, BHOCHUTb KOPPEKTUBHI B JAEATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMJJEHHBIX OMNOOK, BBISIBICHHBIX TPYJIHOCTEH;
OIIEHWBATh COOTBETCTBHE pe3yibTaTa AESATEIBHOCTH IOCTABICHHON
HeJau W YCJIOBHAM, OOBSICHATH MNPHUYUHBI JOCTHIXKCHHS  HIH
HEJOCTHKCHUS ey, HaXOIUTh  OMMMHOKY, 1aBaTh OIIEHKY
NpUOOPETEHHOMY OTBITY.

[NPEAMETHBIE PE3YJIBTATBI

IIpenmeTHsbIC pe3yabTaThl OCBOCHHUA I[IpumepHolr  pabouei
ONporpaMMbl IO MaTeMaTUKE HPEACTABICHBI MO TojaaM OOy4YeHUs B



CIENYIOUNUX pa3Aesiax MporpaMMbl B paMKax OTAEIbHBIX KypCOB: B 5—
6 xkmaccax — kypca «Maremaruka», B /—9 Kkilaccax — KypcoB
«Anrebpa», «I'eomerpusn», «BepoATHOCTh U CTATHUCTHKAY.

Pa3BuTHE TOTHYECKHUX MPEACTABICHUH U HABBIKOB JOTHIECKOTO
MBIIIJICHUSI OCYHIECTBISAETCS HA HPOTSIKEHUHM BCeX JeT oOydeHUs B
OCHOBHON  mKoJe B  paMKax BCeX  Ha3BaHHBIX  KYypCOB.
IIpennonaraercs, 9TO BRINYCKHUK OCHOBHOMW IIKOJBl CMOXET CTPOUTH
BBICKA3bIBAHNUS W  OTPHUIIAHUS  BBICKA3BIBAHMH, pacCIO3HABATH
UCTUHHBIE W JIOXHBIC BBICKAa3bIBaHHUs, NPHUBOAUTH HPUMEPHl U
KOHTPHOpPUMEPHI, OBIajJeeT MNOHATUAMU: OIpeae]eHue, akcuoma,
TeopeMa, JA0Ka3aTelbCTBO — M HAYYHUTCS HCIOJB30BaTh HX IPH
BBINOJIHEHUN Y4eOHBIX U BHEYUECOHBIX 3a7ad.

ITPUMEPHASL PABOYAS TTPOI PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCbI

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

[IpuopureTHbIMU 1ENsIMH O0y4dyeHHsT MaTeMaThke B 5—6 kiaccax

SABISAIOTCS:

1. nponomxenue  GOpMUPOBAHUS OCHOBHBIX MaTeMaTUYECKUX
HOHATHHI (umncino, BEIIMYHHA, reoMeTpuyeckas ¢durypa),
obecrneynBaOMUX NpEEeMCTBEHHOCTh u MEePCHEeKTUBHOCTD
MaTeMaTHYEeCKOTO 00pa30BaHUs 00y4aOMIUXCH;

2. pa3BUTHE MHTEIJEKTYyallbHBIX M TBOPYECKHX CcIOCOOHOCTEH
o0yuarmmuxcs, M0O3HABATEIbHOW aKTUBHOCTH, UCCIIEJOBATEIbCKHUX
YMEHHI, HHTEpECa K U3YYEHUIO0 MaTeMaTUKH;

3. moxaBeneHUEe oOydalmIMMUXCS HAa JOCTYNHOM JIJsi HUX YPOBHE K
OCO3HAHUIO B3aMMOCBS3U MAaTEMAaTUKHU U OKPYXKAIOIETO MHUPA;

4. ¢opmupoBaHue pyHKIMOHAIbHONW MaTeMaTHUYECKONH I'PaMOTHOCTH:
YMEHHUS paclno3HaBaTh MaTeMaTHYECKHE OOBEKTH B peaidbHBIX
KU3HEHHBIX CHUTyalUsX, NPUMEHATh OCBOCHHBIE YMEHHUS I
peleHus IPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH
MOJNYyYEHHBbIE PE3YyINbTaTbl U OLECHHUBATH HX HA COOTBETCTBHUE
NPaKTUYECKON CUTYALUHU.

OcHOBHbBIC JITUHUU COJEPIKAHUS Kypca MareMaTUKH B 5—6 kiaccax
— apudpmeTHUecKas M TeOMEeTpUYEecKas, KOTOpbIE pPa3BUBAIOTCS
napajiiesibHO, KaxkJas B COOTBETCTBHUM C COOCTBEHHOW JIOTHUKOH,
OJHAaKO, HEe HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTE U
B3auMmoneicteuu. Takxke B Kypce MNPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTAMH aJTeOphl U OMUCATENbHOW CTATUCTHKH.



U3yuenue apuPMETHIECKOTO Marepuaia HauYUHAETCS co
cUCTEMaTU3alUUMUM M Pa3BUTHA 3HAHUU O HaTypallbHBIX 4YHCIIaX,
MOJYYEHHBIX B HadaidbHON wwKoJyie. I[Ipu 3TOM cOBEpLIEHCTBOBAaHUE
BBIYHUCIUTEIFHON TEXHUKH W (QOPMHPOBAHHE HOBBIX TEOPETHUECCKHUX
3HaHUW co4YeTaeTcss C PAa3BUTHUEM BBIUUCIUTEIbHON KYJIBTYpPHI, B
YaCTHOCTH C 0Oy4YEeHHEM NMPOCTEHIIUM NpUéMaM NPUKUJIKU U OLEHKH
pe3ynbTaToOB BBIYUCIICHUH. N3yuenue HaTypaJbHBIX quceln
npoJoJjKaeTcss B 6 kijacce 3HaKOMCTBOM C HaYaJbHBIMU HOHITUSAMHU
TEOPUU NEJIUMOCTH.

Hdpyroi KpynHbI#l OJIOK B CONEpKAHUU apu(PMETUUCCKON JIUHUN —
9T0 npobu. Havano n3ydyeHus OOBIKHOBEHHBIX M AECATUYHBIX IpOOei
OTHECEHO K 5 Kyaccy. DTo mepBHIi 3Tam B OCBOCHHUH Apobeit, korxaa
NPOMUCXOIUT 3HAKOMCTBO C OCHOBHBIMM HJCSIMH, NMOHATHUAMHU TEMBI.
[Tpu 3TOM paccMoTpeHUEe OOBIKHOBEHHBIX Jpo0eil B HOJTHOM 00BEME
MpeAIIecTBYET U3YUCHHUIO ACCATHUYHBIX ApoOeii, uTo menecoodbpa3Ho ¢
TOYKHU 3PEHUS JOTUKU U3JI0KEHUS YUCIOBOW JIMHUM, KOTAa IpaBuia
NCHCTBUUA C HOECATHYHBIMH JpOOSIMHU MOXHO O0OOCHOBATH yKe
W3BECTHBIMH aJTOPUTMAaMHU BBITIONTHEHUS NEHCTBUH C OOBIKHOBEHHBIMH
npodsmMu. 3HAKOMCTBO C  JCCATHYHBIMH  JpOOSAMH  PaCIIUPHUT
BO3MOXXHOCTH  JOJ1 TOHHMaHHSA O0O0yJYaloMmHUMHUCA  TPHUKIATHOTO
NPUMEHEHHUS HOBOM 3aMUCH NPU U3YUECHUHU APYTUX NPEIMETOB U NPHU
MpaKTHYECKOM McToNb30BaHuU. K 6 kimaccy oTHecéH BTOpPO# 3Tam B
N3y4eHUu ApoOeil, rae MPOUCXOAUT COBEPIICHCTBOBAHHUE HABBIKOB
CpaBHEHHUs u npeoOpa3zoBaHUS npobei, OCBOCHHE HOBBIX
BBIYMCIHUTENbHBIX aJITOPUTMOB, OTTAUNBAHUE TEXHUKH BBHIUHUCICHUH, B
TOM YHCJI€ 3HAUYCHHUH BBIPAKECHHUH, COAEPIKAIMUX U OOBIKHOBEHHBIEC, U
JeCATUYHBIE npobu, yCTaHOBJICHHE cBA3eH MEXAy HHUMH,
paccMOTpeHHE MPUEMOB pelIeHus 3aa49 Ha ApoOu. B Havame 6 xiacca
NPOUCXOAUT 3HAKOMCTBO C MOHITUEM NPOLEHTA.

OCoOCHHOCTBIO U3YUYCHHS MOJTOKUTECIBHBIX U OTPUIATEIBHBIX YHCET
SABISIETCA TO, UYTO OHHM TaKXe MOTYT paccMaTPUBATHCS B HECKOJIBKO
sranoB. B 6 kiacce B Havasie u3ydeHHUs] TeMbl «IloJOXUTENbHBIE U
OTpULlaTENbHbIE YMCIa» Bblaeasercs noarema «llesnble uucnaa», B
paMKaxXx KOTOPOH 3HAKOMCTBO C OTPHLATEJbHBIMH YHCIAMH U
JEeUCTBUSAMHU C TOJOXUTEJIbHBIMU H OTPULATEJbHBIMU YHCIAMU
HPOUCXOJAUT Ha OCHOBE COAEPKATEAbHOTO NOAX0a. DTO NO3BOJISET HA
JOCTYIIHOM YypPOBHE MNO3HAKOMHUTH y4dalllUXCs NPAKTUUYECKU CO BCEMU
OCHOBHBIMHU MOHSATHUSIMHU TEMbI, B TOM YUCJE U C IpaBUJIaMU 3HAKOB
npu BBINIOJIHEHU U apuPMETHUCCKUX JeHCTBUH. N3yuenue
pamMoOHANBHBIX YHCEJ HA 3TOM HE 3aKOHUYUTCS, a OyJeT MPOJOIIKECHO B
Kypce anreOpsl 7 Kjacca, YTO CTAaHET CJEAYIOUIMM IPOXOI0M BCEX
NPUHLUIHUAIBHBIX BOIPOCOB, TEM CaMbIM pa3leleHUE TPyAHOCTEH



obieryaeT BOCHPHUATHE MaTepHalla, a paclpe/ieJIcHHE BO BPEMEHU
CIIOCOOCTBYET NPOYHOCTH NMPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHHM peImEHUIO TEKCTOBHIX 3agady B 5—6 kiaccax
HUCHONB3YIOTCI apu(PMETHUYECKHE TNPUEMBl pemeHus . TeKcTOoBBIE
3aja4yM, pemaeMbie NIpH OTPabOTKE BHIYMCIUTEIbHBIX HABBIKOB B 5—6
KJlaccaX, pacCMaTpPHBAIOTCS 3aJadM CIEAYION[MX BHUJIOB: 3aJadd Ha
JBH)KEHUE, HA YaCTH, HA NOKYNKH, Ha paboTy U NPOU3BOAUTEIHHOCTB,
Ha TNpPOLEHTH, Ha OTHomeHUs u npomopuuu. Kpome Toro,
oOyyaromuecs 3HAKOMATCS ¢ MpUEMaMH pEIICHUS 3agad mepedopom
BO3MOJKHBIX  BapuaHTOB, y4aTcs paborarb ¢ uHPOpMaLUEH,
npejacTaBiIeHHON B popme TabuuI UK JHATPAMM.

B IIpumepHoit paboueil mporpamme npeaycMoTpeHo popMupoBaHue
NpomeIeBTUYCCKUX alreOpandeckux mpejacraBieHnil. bykBa kak
CHMBOJI HEKOTOpPOTO 4YHcJIa B 3aBUCHUMOCTH OT MAaTeMaTHYECKOTO
KOHTEKCTa BBOJAUTCS MNOCTENEeHHO. ByKkBeHHass CHMBOJHMKA IIHPOKO
HCIIOJNB3yeTCsl MpPEeXJe BCEro AN 3alucH OOMMX yTBEPXKICHUH U
HpeanaoXKeHu, dbopmym, B 4aCcTHOCTHU TS BBIYUCICHUS
reoOMeTPHUUYECKUX BEJIUYHUH, B KaUeCTBE «3aMECTHUTEJA» YyHucia.

B kypce «Marematuku» 5—06 KkiaccoB mpeJcTaBlcHAa HarisaHAas
reoMeTpusi, HampaBJIeHHas Ha pa3BUTHE OOpPa3HOro MBIIIJIECHUS,
NPOCTPAHCTBEHHOTO BOOOpa)keHHUs, M300pa3UTEIbHBIX YMEHHIH. DTO
BaXXHBIM 3Tall B U3YYEHUHU FT€OMETPUHN, KOTOPBIH OCYIECTBIAETCS HA

HATNsAHO-IPAKTUYECKOM  YpOBHE, ONUpaeTcs Ha  HarJAJIHO-
oOpa3Hoe MbllIIJIeHHEe O00yd4arwmuxcs. bonpimas posib OTBOAUTCS
NpaKTUYEeCKOH NeITeIILHOCTH, OIIBITY, AKCIEPUMEHTY,

MonenupoBaHuto. OOyuarwmuecs 3HAKOMITCS C T€OMETPUUYECKUMHU
¢burypaMu Ha TIOCKOCTH W B NPOCTPAHCTBE, C HX MNPOCTCHIIHMU
KOHQUTYypamusIMHu, ydaTcs H300pa)aTh WX HAa HEIHHOBAaHHOW H
KJIeT4aToW Oymare, paccMaTpUBAalOT UX MpocTelmue cpoiicTBa. B
NpoIecce HU3yYeHUs HaArJdsJAHOW TeOoOMEeTpUU 3HAHUS, IMOJIyYEeHHbIE
oO0yJawmuUMHUCS B HaYalbHOW MIKOJNE, CHCTEMAaTH3UPYHTCI U
pacmupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE

CornmacHo yuebHomy miaaHy B 5—6  kiaccax  m3ydaeTcs
HHTCTPHUPOBAaHHBINA npenmeT «MaTemMaTHkKay, KOTOPBIA BKIOYAECT
apupMEeTHUYECKUH MaTepwaJ W HATJSAJHYI TEOMETpHI0, a TaKxkKe
NPONENEeBTUYCCKHE CBEJCHUS M3 alreOpbl, PJICMEHTH JIOTUKH U
Havajga OMUCATEIbHON CTATHCTHUKHU.

Y4yeOHBIN MIaH Ha H3YYCHUEC MaTeMaTHKH B 5—6 ki1accax OTBOJUT
He MeHee 5 y4yeOHBIX 4YacOoB B HEJEJI0 B TEUEHHE KaXAOTOo roja



o0yueHnwus, Bcero He mecHee 340 yueOHBIX 4acoB

COJIEP’KAHUE YYEBHOI'O KYPCA (IIO TOJJAM OBYUYEHUST)
5 kiacce

Hamypansusie wucna u nynsp

Harypansunoe uwwmcio. Psg Hartypamsabix gucen. UYwumcmo 0.
N3o0paxeHne HATypaldbHBIX YHCEN TOYKAMH Ha KOOPAWHATHOMH
(4mcmoBOil) mMpsAMOH.

I[To3sunuonHas cucrema cuuciaeHuss. PuMckas Hymepaunus Kak
NpUMEP HEHMO3UINOHHOM CHCTEMBI cuucieHus. JlecsiTudHas cucTeMa
CUHUCICHUS.

CpaBHeHHEe HaTypaJbHBIX YHUCEJ, CPAaBHEHHE HATYypaJlbHBIX YHUCEI C
HyneM. Cnoco0Obl cpaBHeHUA. OKpyTrieHNEe HATYPAJbHBIX YHCEI.

CroxeHWe HATYpalbHBIX YHCEN, CBOHCTBO HYIS MpPU CIOXCHHU.
Briuutamue kak geificTBHe, OOpaTHOE CIOXKCHHIO. YMHOXCHHUC
HATypaJbHBIX YHCEJN;, CBOWCTBA HYJA U €JUHHUIBI NPH YMHOXXCHUH.
Jenenue kak jpaelicTBue, oOpaTHoe yMHOXeHHIO. KoMMOHEHTHI
JnecTBUi, CBS3b MEXIY HUMH. I[IpoBepka pe3yiabrarta
apupmMeTndecKkoro neicTBusi. [lepeMecTHTENbHOE M COYETATEIBHOE
CBOWCTBa (3aKOHBI) CIIOKEHHUS M yMHOJXCHU, pacupeAeiIuTeIbHOE
CBOWCTBO (3aKOH) YMHOMXKEHHUSI.

HNcnonb3oBanue OyKB JUTST 0003HaYEeHUSI HEM3BECTHOTO
KOMIOHEHTAa U 3aIUCH CBOWCTB apu(METHUUECKUX ACHCTBUM.

Henutenum w® KpaTHBIE 4YHCIA, pa3jI0XKEHUE HA MHOXHUTEIH.
IIpocTeie u cocTaBHBIC uncna. [IpusHaku nenumoctu Ha 2, 5, 10, 3,
9./leneHuEe ¢ OCTATKOM.

CremeHb ¢ HAaTypaJbHBIM MOKa3zaTeleM. 3aluch 4yucia B BUJIE
CYMMBI pa3psaIHBIX ClaraeMBbIX.

UucnoBoe BHIpa)xeHUE. BrlumcieHWme 3HAYEHUH  YHCIOBBIX
BBIPAXEHUN; NOPSAOK BbINOJNHEHUs nelicTBuil. Ucnonb30BaHue npu
BBIYUCJEHUAX MEPEMECTUTENbHOTO M COYETAaTEeJIbHOIO0 CBOMCTB
(3aKOHOB) CIOXEHHUS M YMHOXEHHWS, pacmpeeluTeIbHOTO0 CBOHCTBaA
YMHOXEHHUS.

Apoou
IIpencraBnenue o apobm kak crmoco0Oe 3amMCHU YacCTH BEIWYHUHEIL.

OObikHOBeHHBIE JApoOu. IlpaBuibHBIE M HeENpaBHUIbHBIE JpOOH.
CmemanHass ApoOb; TpeJcTaBICHHWE CMEIaHHOW JpoOW B BHIE
HENMpaBUJIBHOW JpoOKM W BBIACICHHE I€NOW YacTH YHCIa U3
HeNnpaBUJIbHOU ApoOu. M300pakenue npobell ToukaMM Ha YUCIOBOU
npsmoii. OcHOBHOe  cBolicTBOo Jnpobu. Cokpamenune apoOei.



IIpuBenenue npoOM kK HOBOMY 3HaMeHaTeNt0. CpaBHEeHHE ApoOEid.

CnoxeHue W BEIUYMUTaHHUE ApoOeii. YMHOXKEHUE U JeJeHne Apooei;
B3aMMHO-00paTHBIC JpoOu. HaXxoXeHHUE YacTH IEJIOTO U LEJOTO MO
ero 4acTH.

Hdecartuunas 3anuch apobeii. [IpencraBieHne qecATUUYHONW APOOH B
BUJIE OOBIKHOBEHHOH. M300pakeHne AeCATUIHBIX ApoOel ToukaMu Ha
qucaoBoil npsamoil. CpaBHeHHUE AECATUUHBIX IpoOeil.

ApudpmeTnuecknue NeHCTBHUA ¢ NECATUUHBIME Apo0siMu. OKpyTrieHue
JNECSATUYHBIX TpPOOCi.

Peuwienue mexcmoenix 3aoau

Pemrerne  TEeKCTOBBIX 3amad apudMETHUYECKHM  CIocoOoM.
Pemenue mormyeckux 3amad. PemeHme 3amay mepedopomM Bcex
BO3MOXHBIX BapI/IaHTOB. HCHOHL3OB3HHC HpI/I pemeHI/m 3aaa4
TabIHIl U CXEM.

Pemenue 3amad, cojepkallUuX 3aBUCHUMOCTH, CBA3BIBAIOINUE
BEJIMUYUHBI: CKOPOCTHb, BpeMs, pacCTOSHHE; IeHa, KOJHYECTBO,
CTOUMOCTh. EAWMHHOB  H3MEpeHUsA: Macchl, o00bEMa, ICHEI;
paccTosiHUs, BpeMeHH, ckopocTH. CBI3b MEXIAy eIUHUIAMU
W3MEPEHUS KaXJ0W BEIUUHUHBI.

Pemenre oCHOBHBIX 3aj1a4 Ha ApoOH.

I[IpencraBneHNe JaHHBIX B BUAE TAaONHUI], CTOJIOUYATHIX NHATpaMM.

Haznaonan zeomempusn

Harnsigueie npexacraBieHus o (Gurypax Ha MJIOCKOCTH: TOYKa,
npsimMasi,  OTpe30K, Jyd, yroj, JOMaHasi, MHOTOYTOJbHUK,
OKPYXHOCTB, Kpyr. Yrou. IIpsmMoi, ocTpblif, Tynmoit U pa3BepHYTH I
YT JBI.

JnuHa oTpe3ka, METpUUYECKNUE €JUHUNBI JIUHBI. [INIUMHA JOMaHOM,
NEpUMETpP MHOTroyroilpHuka. M3mepeHune u NOCTPOEHHUE YIIOB C
NOMOIIBI TPAaHCHOPTHUDA.

Harnsnuele npeacrtaBieHus o  ¢(urypax Ha  IJIOCKOCTH:
MHOTOYrOJAbHHUK; MNPSAMOYTrOJNbHHUK, KBajgpaT; TpPEyroJdbHUK, O
paBeHCTBE QHUTYP.

N3o6paxenne ¢uryp, B TOM UYHCIe Ha KieTdaToil Oywmare.
ITocTpoenne koHpHUrypamuii m3 yacteid mpsAMON, OKPYXKHOCTH Ha
HEJINHOBAHHOW M KieT4aTol Oymare. Mcrnonb30BaHuE CBOHCTB CTOPOH
U YyTJIOB NPSIMOYTOJbHUKA, KBaJpaTa.

[Mnomans NpsAMOYroJbHUKAa U MHOTOYTOJIbHUKOB, COCTaBICHHBIX U3
NpSIMOYTOIBHHUKOB, B TOM uYucie ¢Guryp, u300paXxEeHHBIX Ha
KineTyaToil 6ymare. EXMHHUIB U3MEPEHNS MIOIMAIH.

Harnspgusle mpeacTaBieHHUsT O TNPOCTPAHCTBEHHBIX  (QHUTypax:
NpsAMOYTOJbHBII napaniesenumnen, KyO, MHOTOTPaHHHKH.



WN300paxeHne npocTeHIIMX MHOTOrpaHHUKOB. Pa3Béprkum kyba u
napannenenunena. Co3ganue MoJaeneld MHOTOTpaHHUKOB (U3 Oymaru,
NPOBOJIOKH, NIACTHINHA U JP.).

O0BeéM TpAMOYrOJBHOTO TMapajuieienumnena, Kyba. EaumHUIB
u3MepeHus odbema.

6 ximacc

Hamypansnsle uucna

ApudpmeTnueckne JOEUCTBUS C MHOTO3HAYHBIMH HAaTypalbHBIMHU
yuciaMu. YucioBbele BBIpaKe€HUsl, NOPAAOK AEUCTBUN, UCIIOJIb30BaAHUE
cko0ok. Mcmonp30oBaHUEe NpPH BBIYUCICHUSAX MEPCMECTUTECIBHOTO U
COYETaTEeIHLHOTO CBOUCTB CJIIOXKCHUS u YMHOXEHHUS,
pacnpeneuTeIbHOTO CBOMCTBaA YMHOKXCHHUS. OxpyrieHue
HAaTYpalbHBIX YHCEII.

Hdenutenu mw KpaTHBIC YHCIa; HAUOONBIIUN OOMUN ACTUTENs U
HaWMeHbIIee oOmee KpaTHOe. JleTMMOCTh CYMMBI M TPOU3BEIACHHUS.
JleneHue ¢ OCTAaTKOM.

/poou
OObikHOBEHHAsT Ap0oOb, OCHOBHOE CBOWCTBO ApOoOHU, cCOKpalleHHE

npobeii. CpaBHEHHUE U ynmopsagouyuBaHue qpooOeii. Pemenue 3agau Ha
HaXO0XJEHUE YaCTU OT I[EJIOTO H I[eJ0T0 MO ero 4yactu. J[poOHoe yucno
KakK pe3ynbTaT neneHus. [IpencraBneHue necITUYHON NpoOu B BHUIE
OOBIKHOBEHHOH Ap0oOM U BO3MOKHOCTH MpEJICTABICHUS OOBIKHOBECHHOHI
apo6u B Buae necsaTudHOW. JlecsaTuuHble Jpo0OM M MeTpHUecKas
cucrteMma Mep. ApupMeTHIeCKrAEe NECHCTBHUS U YMCIOBBIC BEIPaXCHUS C
OOBIKHOBEHHBIMH M NECATUUYHBIMH APOOSIMHU.

OtHomenue. Jlemenwme B  JaHHOM  OTHomeHHH. Macmrao0,
nponopuus. [IpuMeneHue nponopuuil Npu peuIeHUU 3axad.

[TonsTue mnpomeHTa. BrlumciaeHne mNpomeHTa OT BEIUYUHB H
BEJIMYUHBI 1O €¢ NpPOLEHTY. BrIpakeHHe NPOLEHTOB AECATHUYHBIMU
npo6samu. Pemenue 3amady Ha NPOLEHTH. BbIpakeHUe OTHOMICHHS
BEJIMYHUH B IPOIECHTAX.

Honoxycumensusie u ompuyamenvuvie Huc1a

[MonmoxurensHsle W oTpunartenbHele uucia. Lensie uucia. Monyns
ymucia, reoMeTpudecKas HHTEpHpeTanus MOJYys qucia.
N3o00paxeHue uucen Ha KOOPAMHATHOW mpsimoii. Yucioswlie
npoMexyTku. CpaBHeHUE 4YHced. ApupMeTHUECKHUE JeHCTBHUS C
MOJIOKUTEAbHBIMU U OTPULATEIbHBIMU UUCIAMHU.

I[IpsmMoyronsHas cucTeMa KOOPAMHAT Ha miuockocTtu. KoopamHATH
TOYKM Ha NJIOCKOCTH, abcnucca u opauHara. IlocTpoeHume To4Yek u
¢Guryp Ha KOOPAMHATHON MIOCKOCTH.



Bykeennvie svipasicenus

I[Ipumenenne OYKB AJisg 3aIUCH MaTEeMaTHUYECKUX BBHIPAXECHUU U
npennoxenuid. CpolicTBa apudmMeTHUYecKUX AeHcTBUNA. BykBeHHBIE
BBIpAXX€HUS M YHUCIOBBIE MOJCTAaHOBKU. byKBeHHBIE paBEHCTBA,
HaXxO0XJEHUEe HEeU3BECTHOTro KoMmnoHeHTa. @opMmynsl; (GopMynbl
nmepuMeTpa W IMJIOMmAaAM MNPsIMOYTOoJbHHKA, KBajpaTa, oO0OBEMa
napajienenunena u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemerne  TEKCTOBBIX 3amad apudMETHUYECKHM  CIOcoOOM.
Pemenue mormyeckux 3amad. Pemenme 3amay mepedopomM Bcex
BO3MOXHBIX BApUAHTOB.

Pemenune 3amady, comepXamUX B3aBUCHMOCTH, CBSI3BIBAIOMIUX
BECJIHUYHUHBI: CKOPOCTb, BpEMs, pPacCTOsAHHE, I[€HA, KOJHYECCTBO,
CTOMMOCTbB; MPOU3BOJIHUTEIBHOCTh, BpeMs, 00bEM padoThl. EnuHULBI
U3MEpPEHUSI: MacCChl, CTONMOCTH;, PAaCCTOSHUI, BpEMECHH, CKOPOCTH.
CB}I3L Mencay CAUHUIOIaAaMu 1/13MepeH1/1>1 Ka)KI[Oﬁ BCIIUYUHBI.

PeIlIeHI/Ie 3aJa4, CBA3aHHBIX C OTHOIICHHUCM, HpOHOpHI/IOHaHLHOCTLIO
BEIIMYWH, TPOIEHTAMHU; pPEIICHHWE OCHOBHBIX 3agad Ha Jpodu u
npomeHTsl. OmeHKa ©W TOpPHUKHIKA, OKpPYTJIEHHE  pe3yibTaTa.
CoctaBneHne OYKBEHHBIX BBIpa)XCHHW MO YCIOBHIO 3aJadi.
I[IpexcraBneHne JaHHBIX C TOMOIIBIO Tabnun U guarpamm. CtondvaTeie
)II/IanaMMbIZ YTCHUC U HOCTpoeHI/Ie. T‘ITGHI/Ie prFOBLIX L[I/IanaMM.

Haznaonaa 2eomempus

Harnsiaubele npeacraBiieHHs O (GUrypax Ha IJIOCKOCTH: TOYKa,
npsimMasi,  OTpe30K, Jy4, Yyroja, JoOMaHas, MHOIOYrOJbHHUK,
YeTHIPEXYTONBHUK, TPEYTOIbHHUK, OKPYXKHOCTH, KPYT.

B3ammMHOE pacmojoxeHHe JBYX TNpPSAMBIX Ha  IIJIOCKOCTH,
napajyielIbHbIE NPAMbBIE, NEPNEHAUKYIsIpHBIE NpaMble. U3mepeHue
pPacCcTOSIHHII: MeXAYy ABYMs TOUKaMHU, OT TOYKH JO MPAMOMN; JJIHUHA
MaplpyTa Ha KBaJApaTHOMU CeTKe.

H3MepeHue u NOCTpOEHUE YIJIOB ¢ MOMOUIbIO TpaHCHOPTUpPA. Buasl
TPEYroJbHUKOB: OCTPOYTOJIbHBII, NPSMOYLOJbHBINH, TYNOYTrOJbHBI;
paBHOOEIpEHHBI, PpABHOCTOPOHHHUNW. YEeTHIPEXYTONBHHUK, MPUMEPBI
YETBIPEXYrodbHUKOB. IIpsIMOyronbHHK, KBajpaT: HUCHOIb30BaHME
CBOMCTB CTOpPOH, YIJIOoB, AuaroHanei. Mzo0paxeHuereoMeTpuuecKux
¢buryp Ha HEIWHOBAHHON Oymare ¢ HCHOJb30BAHUEM IHPKYISA,
IUHEeWKH, YyroiabHHUKa, TpaHcnoptupa. IlocTpoeHus Ha KkieT4aToi
Oywmare.

[lepumerp MHOTOyrodpHHKa. IloHsATHe mnomanum GUTYPH;
eMHUIBI U3MepeHus T1uomanu. IlpubauxeéHHoe H3MEpEeHUe
miromann ¢Guryp, B TOM dYHCIE Ha  KBaJpaTHOW  CETKe.



[pubnuxeéHHOE H3MEPEHNE JINHBI OKPYXKHOCTH, IJIOMAAN Kpyra.

CumMeTpHs: LHEHTpalibHAs, OCeBas M 3€pKaJbHAsi CHMMETPHH.
I[locTpoeHME CUMMETPUYHBIX QUTYD.

HarnsgHubsle mpencTaBieHUss O INPOCTPAHCTBEHHBIX  (QHUTypax:
napajienenuiesn, Kyo, mpu3Ma, nupamMuaa, KOHYC, IUIJIHMHAD, IIap U
chepa. M300paxkenne npocTpaHCTBEHHBIX puryp. [Ipumepsr pa3BepTox
MHOTOTPaHHUKOB, WIJIMHIApa W  KoHyca. Co3ganue  Moneinei
NpOCTpaHCTBEHHBIX (uryp (M3 OyMmaru, NpoBOJOKH, NIACTUIIMHA H
ap.).

[MousiTue o0bEMa; eqUHUIBI U3MepeHHUs 00bemMa. OO0BEM NpsAMO-
YyroJbpHOTO Mapaijeienunena, kyoa.

IUVIAHMPYEMBIE TIPEIMETHBIE PE3YJIBTATbI OCBOEHM:A [TIPUMEPHOM
PABOYEU [TPOI'PAMMEBI KYPCA (ITO 'OJIAM OBYYEHU )

OcBoeHue yuebHoro kypca «Marematuka» B 5—6 kiaccax 0OCHOBHOM
IIKOJIBI TOJUKHO 00eCImeYnBaTh JOCTHIKCHHUE CICAYIOMUX IPEIMETHBIX
00pa3oBaTeabHBIX PE3yJIbTATOB:

5 ximacc

Yucna u ¢viuucnenus

1. Ilonumarh WM NPaBHIBHO yHNOTPeONSTH TEPMHUHBI, CBS3aHHBIE C
HATypaJdbHBIMH YHUCJIAMH, OOBIKHOBEHHBIMH U JECATHYHBIMU
IpOOSIMH.

2. CpaBHHBaATH u YHIOpSAIOYUBATH HaTypalbHBIE quca,
CpaBHMBATh B NPOCTEHIIMX ciIydasx OOBIKHOBEHHBIE Jpo0wH,
JeCSATUYHBIEC IPOOH.

3. COOTHOCHUTH TOYKY Ha KOOPJIMHATHOI (YHMCIOBOW) HpsAMOH C
COOTBETCTBYIOIIMM €M YHCIOM M H300pa)xaTh HATypalbHBIE
YHCJia TOYKaM¥U Ha KOOPAUHATHOHN (YHCIOBON) MPAMOI.

4. BemmonuATh apupMeTHUECKHEe JEHCTBHS C HaTypaJbHBIMHU
YuciaaMu, C OOBIKHOBEHHBIMH JpOOSAMH B NpPOCTEHIIHUX
ciayudasx.

5. BBIIONHATH NPOBEPKY, NPUKUAKY PEe3yIbTaTa BEIYUCICHUM.

6. OkpyrisiTh HaTypaJbHbIE YHCIA.

Pewenue mexkcmosoix 3a0au

1. Pematp TeKCTOBBIE 3agadyu apuPMeEeTHUYECKHUM CIocoOOM U C
MOMONIBK  OPraHW30BaHHOTO  KOHEYHOTO mepebopa  BcexX
BO3MOYXHBIXBApUAHTOB.

2. PemaThs 3amadu, comeprkalire 3aBUCHUMOCTH, CBSI3BIBAIOIIHC
BEJIUYHUHBI: CKOPOCTH, BpeMs, PaCCTOSIHUE; I[eHa, KOTUYECTBO,
CTOUMOCTb.

3. Hcnonb3oBaTh KpaTKHE 3aMUCH, CXCMBbI, Ta0JIUIIBI, 0003HAYCHUS



IIpU pEmICHUH 3aaad.

4. Tlonb3oBaThbCs OCHOBHBIMH CANHUIIaMHU U3MECPCHUA! IICHBI,

Macchl; pacCTOSHHS, BPEMEHH, CKOPOCTH; BBIpaXaTb OJHHU
€IMHHIB BEJINYNHBI Yepe3 JpyTHUe.

5. I/I3BJ’ICK3.TI>, aHaJIU3upoBaTh, OICHUBATH I/IH(bOpMaHI/I}O,

10.

11.

npeaACTaBICHHYIO B Ta6nnue, Ha cToJIOUaToi AuarpamMmme,
UHTEPIPECTUPOBATH ONpeaACTAaBICHHBIC JaHHBIC, HCIIO0JIb30BATH
AJAHHBIC TP PCIICHUN 3aga4.

Haznaonan zeomempusn
[Tonb30BaThCd TEOMETPUYECKUMHU MOHIATHAMH: TOYKa, NpsMasi,
OTPEe30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT.
[IpuBonuTH MpHUMEPHl O0OBEKTOB OKPYKAIOIEro MHpPa, MMEION[HX
GhopMy M3y4EHHBIX TEOMETPUUECKUX QUTYD.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YTJIaMHU: BEpIINHA
CTOpOHAa; C MHOTOYrOJbHUKAaMH: YroJ, BepIIMHA, CTOpPOHA,
JMaroHallb; ¢ OKPYXHOCTBIO: pagnyc, JHaMEeTp, LEHTP.
N3o006paxaTh H3y4YeHHBIE reoMeTpUUYeCcKue buryps Ha
HEJIMHOBAHHONH M KjJeT4aTod OyMmare ¢ mMOMOINbIO HUPKYIS H
JUHEHKH.

HaxonuTh IJIMHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEPEHHEM C
MNOMOIIBIO JTUHEHKH, CTPOUTH OTPE3KHU 3aJaHHOW JJIUHBI, CTPOUTH
OKPYXHOCTH 3aJIJaHHOTO pajauyca.

Hcnons3oBaTh CBOWCTBAa CTOPOH W YIJOB NPSIMOYTOJIbHHUKA,
KBajgpara JJg WX TOCTPOCHHS, BBIYHMCICHHUS IMJIOMAIN U
nepuMeTpa.

BbluncnsiTeh mepuMeTp M IJIOIIAb KBajapaTa, IPpsSIMOYTrOJbHUKA,
¢buryp, cocTaBlIeHHBIX K3 NPSIMOYrOJbHUKOB, B TOM 4YHCIE
¢buryp, n3o00pax CHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTHCSI OCHOBHBIMHU METPHUUYECKUMHU €IMHULIAMHU U3MEPEHHUS
JUIMHBI, MJIOIANU; BRIpaXKaTh OJHHU €JUHHUIBI BEJIUUYHMHBI Uepes
apyrue.

Pacno3naBarth napaJsiesienumnen, KyoO, HCII0JIB30BATh
TEPMHHOJOTHIO: BEpIINHA, peOpO ITpaHb, U3MEPEHHUS; HAXOJUTH
n3MepeHusnapagienenunena, kyoa.

Boeluncnare o00beéM Kky0Oa, mnapajjenemnunena Mo 3agaHHBIM
U3MEPEHUSIM, MM0Jb30BATHCS CJUHUIIAMHU U3MEPEHUS 00BbEMA.
PemraTp HeCJIOXKHBIE 3ajJayd Ha H3MEpPEHHE TEeOMETPUUECKUX
BEJIMYHUH B IPAKTHUECKUX CUTYAIUSX.



6 KiIace

Yucna u évtuucienusn

1.

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIE C Pa3IUUYHBIMU
BUJIAMH YHCEJ ¥ CIOCOOaMHM UX 3aMHUCH, NEPEXOAUTH (€CIH 3TO
BO3MOJXXHO)OT ONHOH (OPMBI 3aMKUCH YHcha K APYTOH.
CpaBHUBATH U yNOPSAJOUYUBATH IIEJIbIe YHCIA, OOBIKHOBCHHBIC
U AeCATHYHBIE NpoOW, CPAaBHUBATH YHCIA OJHOTO M Pa3HBIX
3HAKOB.

BeimonHATHE, codeTas YyCTHBIE M NHUCHMEHHBIE TPHCMEI,
apudmMeTHyeckue JEeHCTBHUS C HATypaJbHBIMU U IEJIBIMHU
qyuciaaMu, OOBIKHOBEHHBIMH M JCCATHYHBIMU JApPOOsIMH,
MOJIOKUTENbHBIMHU U OTPHUIATEIbHBIMHU YUCIAMHU.
BrluucnsaTe 3Ha4eHHUS UYUCIOBBIX BBIPAXKEHUI, BBHINOIHITH
NPUKHUAKY U OIEHKY pe3yJdbTaTa BHIYUCICHUN; BEINOTHATH
npeoOpa3oBaHMUI YNCIOBBIX BBIPAKCHUH HA OCHOBE CBOWCTB
apuMETHUYCCKUX ACUCTBUIA.

COOTHOCHUTH TOYKY Ha KOOPIUHATHOU npsAMOU c
COOTBETCTBYIOIIUM €H YMCIOM U N300pa)xaTh YHUCIIa TOUKAMH
Ha KOOPAMHATHOMN NPAMON, HAXOAUTh MOJYJb YHCIIA.

COOTHOCHUTH TOYKHU B MPSAMOYTOJNbHOM CHCTEME KOOPAUHAT C
KOOpAMHATAMH 3TOH TOUKHU.

OKpyriaTh Imejabple Yucia W JecATHYHbIe ApoOM, HaAaXOAUTH
MpUOIMKEHUS] YUCElI.

Yucnoevie u 6yKGeHHble GbIPAINCEHUSA

1.

4.

[lonmMates W ynoTrpeOIATh TEPMHUHBI, CBS3aHHBIC C 3aIHUCHIO
CTEMEeHHW YHcia, HaXOIUTh KBaaApaT U Ky0 4HMcia, BEIYHCIATH
3HAYEHHS YUCITOBBIX BBIPAXKEHHUU, COMEPIKAMUX CTCIEHHU.
ITons30BaThCs NpU3HaAKaMu  JIEJTUMOCTH, packnanbiBaTh
HaTypaJbHBIC YHCIa HAa MPOCTHIC MHOKHUTCIH.

[Monp3oBaTbcss  MacmTaboM, COCTaBISATh HPOUNOPHHU U
oTHomeHus. Mcmonap30BaTh OYKBBI AJs1 0003HAYEHUS YHUCET
Npyd 3amucu  MaTeMaTHYEeCKUX  BBIPAXEHUH, COCTaBIATH
OYKBEHHBIE BBIPaXeHUS U (HOPMYJBI, HAXOAUTHh 3HAUYCHUS
OYKBEHHBIX BBIpAXKE€HUH, OCYIIEeCTBIISAS HEeO0OXOAUMEIE
MOJCTAHOBKH M NMPeoOpa3oBaHUS.

Haxonutp HeM3BEeCTHBI KOMIIOHEHT paBEHCTBA.

Pewenue mexkcmoswvix 3a0au

1. PemaTh MHOTOIIATOBBIE TEKCTOBBIC 3agadyul apuUPMETHUYCCKHM
crocooom.

2. Pematsp 3ajaui, CBSI3aHHBIC C OTHOIICHHUEM,
MPOMOPIUMOHAIBHOCTHIO BEJIHWYUH, MPOLCHTAMH, pelmaTbh TPHU



OCHOBHBIC 3aJ]a4i HA APOOH U MPOICHTHI.

Pemats 3amaum, copepikalue 3aBUCHUMOCTH, CBS3BIBAIOIINE
BEJIIMYUHBI: CKOPOCTb, BpeMs, PAaCCTOSHHE, LI€HA, KOJIMUYECTBO,
CTOMMOCTb;, HPOHM3BOJHMTEIBHOCTH, BpeMsi, 00BEMa paboTHI,
UCIONB3ysd apudMeTHUYECKHEe JEeHCTBUS, OLEHKY, NPUKHIKY;
MOJB30BAaTHCS  €JUHHUIAMH  H3MEpPEHHUS  COOTBETCTBYIOLIUX
BEJIIUYMH.

CocTaBnsaTh OYKBEHHBIC BBIPA)XXKEHHS MO YCIOBHUIO 3aJa4H.
W3BnexaTs mHpOpManuio, NpEACTABICHHYI0 B Tadiuiax, Ha
JIMHEHHOH, crosibuaToi U KpYroBoi Juarpammax,
HHTEpHpEeTUPOBATh INpEACTAaBICHHBIE JaHHBIE; HCIOJIb30BaTh
JlaHHbIEC IIPU PECLICHUHU 3ajay.

[IpeacraBasaTs HHGOPMAMIO C MOMOINBI TAOIHI, TUHCHHON U
cTon04aToi numarpaMm.

Haznaonan zeomempusn

1.

[IpuBOAUTH HPpUMEPHI 0OBEKTOB OKPYKAIOMETO MUPa, HMEIOIUX

bopmy M3YUYEeHHBIX reOMEeTPUIECKUX MII0CKUX u
NPOCTPAHCTBEHHBIX QUTYDP, IPUMEPHI PABHBIX U CUMMETPUUIHBIX
¢buryp.

N300paxaTh C HOMOIIBIO UPKYJS, TUHEHKH, TPAHCIIOPTHPA HA
HEIMHOBAHHONW M KJIeT4aTod Oymare HU3y4YeHHBIE TMJIOCKHE
reomeTpuieckue GuUrypel ¥ KOHPUTYypanuu, CHUMMETPUYHBIC
burypsr.

[Tonp3oBaThcs reOMETPUUECKUMH MOHATHSIMU: paBeHCTBO Quryp,
CUMMETPHS; HCIOJB30BAaTh TEPMHHOJIOTHIO, CBS3aHHYIO C
CUMMETpHEH: 0Ch CHMMETPHUH, HIEHTP CUMMETPHUH.

HaxonuTe  BENWYMHBI  yIJIOB  HM3MEPEHHEM C  IOMOIIBIO
TPAaHCIOPTHPA, CTPOUTH YTJIbI 3aJTaHHOW BEIUYUHBI, MOJIb30BATHCA
IIpU pEelIeHUH 3a/1ay I'PajyCHON MEpOU yrioB; paclo3HaBaTh Ha
yepTexax OCTPbIM, NPAMON, pa3BEPHYTHIH U TYyNOH yIJbl.
BbeiuucnasTe ANMHY JIOMaHOH, TMepHUMETP MHOTOYTOJbHHUKA,
MOJIb30BATHCS CAMHUIIAMHI U3MEPEHUS AIUHBI, BRIPAXXaTh OJHU
€AMHUIIBI U3MEPEHUS AJIUHBI Uepe3 ApyTrue.

HaxoauTph, HCIONB3ysd 4EPTEIKHBIE HHCTPYMEHTHI, PACCTOSIHUS:
MEXJYy IBYMS TOYKAMHU, OT TOYKHU A0 NPSAMON, IIUHY NYyTH Ha
KBaJpaTHOU CeTKe.

BeruncasaTs niaomasnb ¢buryp, COCTaBJIEHHBIX us3
NpPSIMOYTOJBHUKOB, HUCMIOIb30BaTh pa3buenue Ha
NpSIMOYTOJBHUKN, Ha paBHBEe (QUTYpHl, JOCTpaMBaHHE M0
OPSIMOYTOJbHUKA; MOJB30BaThCsI OCHOBHBIMH €JMHUIAMHU
U3MEpEHUsl MIOIlaju; BbIpakaTh OJHU E€JAMHULBI H3MEPEHUS
MJI0IMaau 4Yepe3 ApyTHue.



10.

11.

Pacmo3naBaTe Ha MOJENAX U H300paXEeHUIAX MHPAMHUAY, KOHYC,

UUJIMHIP, MCIOJB30BaTh TEPMHUHOJOTHMIO:  BepmuHa, pedpo,
rpaHb, OCHOBaHME, pa3BEpTKa.

N3006paxars Ha KJIeT4aTou Oymare NPSIMOYTOJIBHBIH
napajiiaenenunen.

BrruncasaTe 00BbEM IPAMOYTONBHOTO Mapaijienenunema, kyba,
MOJb30BATHCS OCHOBHBIMH CEIMHHUIAMH H3MEpEeHUS 00BEMa;
BBIpAXXaTh OJIHU €JMHUIBI H3MEPEHUsI 00BbEMa yepe3 ApyTrue.
PemwaTp HecHoOXHBIE 3aJlayd HAa HAaXOXJAEHHE TEOMETPUUECKUX
BEJIMYHMH B NPAKTUYECCKUX CUTYAIUIX.



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHUS)

5 kiacc (He meHee 170 u)

Ha3Banue DJIEKTPOHHBbIE
pasneJia (TeMbl) OcHoBHOE cojep:KaHHe OcHoOBHBIE BHIbI JeSATEILHOCTH (uudposbie
Kypca (4ucJjio o0yuaromuxcst o0pa3oBaTeJibHbIE
4acoB) ecypchbl)

HartypajabHble
qmcia.
JleiicTBusiC
HATYPaJTbHBIMUI
uucaamu (43 4)

HecatudHas cucTteMma
CUHCJICHUS. Pan
HaTypajabHBIX quCcell.
Harypanbpusiii pag. Yucno 0.
Harypanbusbie qyucia Ha
KOOpJIMHATHOU npsMoi.
CpaBHeHueE, OKpyTJeHHue

HAaTypaJbHBIX YUCCII.

Apudmernueckue aelcTBHS C
HAaTypaJIbHBIMHA YHCJIaMH.
CBoiicTBa HYJISI IPU CIOXKEHUHU

u YMHOEHUH, cBOiicTBa
CANHHUIbI npu YMHOXCHHUU.
[lepemecTurenbHoe u
coyeTaTelIbHOE CBOMCTBA
CJIOXKCHUA u YMHOXCHHUA,
pacrnpeenuTesibHOe CBOMCTBO
YMHOXEHHUS.

Henutenun u KpaTHble 4YHCIA,
pas3ioxeHue yucla Ha
MHOXKHTEJH. Henenue c

YuraTth, 3aNUCHIBATH, CDABHHUBATH
HaTypaJbHBIC YHCIIA; MpeAJarate u
o0cyxaaTh cnocoobI
YIOPSAOYUBAHUS YHCEI.
HN3o00paxkaThb KOOpPJAUHATHYIO
MpsAMYI0, 0TMeYaTh Y¥cClIa TOYKAMU
Ha KOOPIUHATHOU npsMoil,
HAXOIHUTH KOOPAUHATH TOYKH.
HccaenoBarhb cBOlicTBA
HaTypalbpHOTO psifa, yucen 0 u 1 mpwu
CIIOKEHUHN M YMHOXXEHHHU.

HUcnoab3oBaTh NpaBHJI0
OKPYIJIEHUS HATYPaJIbHBIX YUCEIL.
BbpInoaHATH apudmernueckue

neiicTBUS C HATYPAJIbHBIMH YUCIAMH,
BBIYHCJAATh 3HAYCHHUS YHUCIOBBIX
BBIpaXeHUH co ckoOkamu u 0e3
CKOOOK.

3anuchIBaTh INPOMU3BEJCHUE B BHUJE
CTEICHH, YUTATh CTEICHH,
HCNO0JIb30BATh TEPMHHOJIOTHIO
(ocHOBaHmMe, MMOKa3aTeb),




OCTaTKOM. IIpocteie u
cocTaBHble 4yHcya. llpuszHaku
neaxuMmocTH Ha 2, 5, 10, 3, 9.

CreneHs c HaTypaJbHBIM
MOKa3aTeleM.

BBIYUCJIATH 3HAYEHHSI CTEIICHEH.
BBINOJHATE NPUKHAKY H OIEHKY
3HAYEHUM YMCIOBBIX BBIPAXKEHUN,
npexiaraTb ¥ NPUMEHSATh NPUEMBI
NMpPoO BepKH BBHIUHUCICHUI.
Hcnonp30BaTh NPH BBIYHCJIEHHSX
MEPEMECTUTENHPHOE U COYETATEIbHOE
CBOMCTBA CJIOKEHUS U YMHOXCHUS,

pacrnpeneauTenbHoe CBOMCTBO
YMHOXEHHUS; GopMyJupoBaTh M
NMPUMEHSThH npaBujia
npeoOpa3oBaHus YUCIIOBBIX

BBIPQ)XEHUH Ha OCHOBE CBOICTB
apupMeTHICCKUX NCeHCTBHI.




YUucnossle BBIPAKEHUS;
NOPSAAOK NEHCTBUH.

Pemrenne TekcTOBBIX 3aJa4 Ha
BCE apudmMeTHUecCKHe
JeWcTBUS, Ha JBUXKCHHE W
MOKYIKH

HccaenoBarhb YHCJIOBEIE
3aKOHOMEPHOCTH, BBIABUTAThH u
000CHOBBIBATH THIIOTE3blI,
¢dopmyaupoBaTh 00001eHUS U BHIBOABI
mo pe3yabTaTtam MPOBEICHHOTO
HCCIIeIOBAHUS. DopMyJIUPOBATH

onmpeaeNeHUst JCIUTEIST W KPATHOTO,
HA3bIBATH JCIUTEIN U KPATHBIE YUCIIA;
pacmo3HaBaTh MPOCTHIE W COCTaBHBIE
yucia; GoOpMyJTUpPOBATH U MPUMEHSITH
NMpU3HAKM aeiuMocTu Ha 2, 3, 5,9, 10;
NPUMEHSITHh AJTOPUTM  Pa3JIOKCHUS
yyucjaa  Ha  OPOCTHIE MHOYHUTEN;
HAXOJAMTh OCTAaTKU OT JEJeHUS U
HEIOJIHOE YaCTHOE.

Pacno3HaBaTh HCTHHHBIE U JIOXKHBIE

BBICKA3bIBaAaHUS 0 HaTypaJibHBIX
yuciax, HNPHUBOAUTHL MNPHUMEPbI U
KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBaAHHUA " OTpULAHUS
BBICKA3bIBAHU N 0 CBOMCTBaX
HaTypajlbHBIX YHUCEJ.

Kouncrpyuposarts MareMaTHYecKue

NnpeaJioKeHusl C TOMOIIBIO CBSA30K «HY,
«HIIU», KECIIU..., TO...».

Pemarp TEKCTOBBIE 3a7a4u
apupMeTHIECKUM crocobom,
HCNOJb30BAaTh 3aBHUCHUMOCTH MEXIY
BEIMYHHAMH (ckOpoOCTbH, BpeMs,
paccTosiHuE; eHa, KOJINYECTBO,
CTOMMOCTh M Jp.): AaHAJU3HUPOBATH U
OCMBICJMBATH TEKCT 3aJ1a4M,

DJIeKTPOHH
ble
(uudposnie
oOpa3oBareJ
bHbBIE

pecypchl)




nepedopmyJupoBaTh yCIIOBHE,
U3BJIEKATh HeoOXOOUMBIE  JaHHEIE,
YCTaHABJIUBATH 3aBUCUMOCTH MEXAY
BEJIMYMHAMHU, CTPOUTh JIOTHYECKYIO
LENOYKY PAaCCyKACHUMN.
MoaeaupoBaTh X0 pelIeHUS 3aJauu
c MTOMOIIb IO pUCYyHKa, CXEMBI,
TaOJNIBI.

IIpuBoauTs, pa3dupatb, OLEHUBATH
pa3IUYHBIC PEIICHUS, 3allUCH PEIICHUH
TEKCTOBBIX 3aj]ad.

Kpurnyecku onmeHuBaTh MOJTYyYECHHBII

pe3yibTart, OCYIIECTBJIATH
CaMOKOHTPOJb, TpPOBEpPsisi OTBET Ha
COOTBETCTBUE YCIIOBHIO, HAXO0JAHUTh
OIIHMOKH.

Pemarts 3aaun ¢ moMombio nepedopa
BCEX BOBMOJXHBIXBAPHUAHTOB.
3HAKOMHUTBCH € HMCTOPHMell pa3BUTHUS
apuGMeTHKHU




HasBanue
pazaeJia (TeMbl)
Kypca (4ucjio
4acoB)

OcHoBHOe coaeps:kaHue

OcHoBHBIE BHIBI I€ATeJILHOCTH
00y4yarouuxcs

DJIEKTPOHHBbIE
(mudpossie
o0pa3oBaTe/bHBbI

e pecypchl)

Harasanas
reoMeTpusi.
JIMHUK Ha
niockoctn (12

1)

Touka, npsimasi, OTpe30K, JAyH4.
Jlomanas. M3mepenue nIuHBI

OoTpe3Ka, METpPUUYCCKHE
€IUHHUIBl HU3MEPEHHUSA IJIUHBI.
OKXpYy>XHOCTBU KpYT.
IIpakTuueckas pabota
«IToctpoenue y3opa u3
OKPYKHOCTEH».

Vroun. IIpamoii, OCTpHIi,

TynoW M pa3BEPHYTHIH yIisl.
N3mepenue yrios.

IIpakTuueckas
«IlocTpoenue yrios»

pabora

Pacno3HaBaTh Ha uepTexax, pUCyHKax,
ONHCHIBATH, HCTIONB3YS
TEpMHUHOJIOTHIO, U H300pakaTh
MOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB!
TOYKYy, NPAMYIO0, OTPE30K, Jyd, yroi,
JOMaHYI0, OKPYXHOCTb.
Pacno3snaBaTth, NPUBOAUTH HNPHUMeEPHI
00BEKTOB PEaJbHOTO MHpa, UMEIOIIHX
dbopMy H3y4eHHBIX (GUTYp, ONEHHBATH
X JIUHEHHBIE pa3MeEpBHI.

HUcnoab30BaTh JUHEHKY U
TPAHCIOPTHP KaK HHCTPYMEHTBHI JJIS
MOCTPOCHUS U U3MEPEHUS: U3MePAThH
JUINHY OT-pe3Ka, BEIMYNHY yTJIa;
CTPOUTH OTPE30K 3aJ1aHHOM JJINUHBI,
yroJi, 3aJJaHHOH BEJINUNHBI;
OTKJIAABIBATH UPKYJIEM PaBHBIC
OTpPE3KHU, CTPOUTHL OKPYKHOCTH
3agaHHOTO paguyca.M3o00paxkaTh
KOH(QUTYpaIud TeOMETPUIECKUX QUTYDP
U30TPE3KOB, OKPYXKHOCTEH, UX

yacTed Ha HEJMHOBAHHOWHU KJeT4aTol
Oymare; npeaJjiaraTb, ONUCHIBATH U
00Cy:XkAaTh CIOCOOBI, AATOPUTMBI
MOCTPOCHHUS.

Pacno3snaBatre u® mn3o0paxaTb Ha
HEJIMHOBAaHHON M kieruyaroil Oymare




NpsAMOH, OCTPBIN, TynoH, pa3BEepHYTHII
yIJbl; CPABHUBATDH yIJIbL.

Boluncasite JJINHBI OTPC3KOB,
JJOMAaHBIX.
Ilonumarhb u HCIOJIB30BATh npu

pelieHHH 3a7a4Y 3aBHCHMOCTH MEXIY
eIMHULAMH METPHYECKOH CHCTEMBI
Mep; 3HAKOMHUTHCSI C HEMETPHUYCCKUMHU
CHCTEMaMH Mep; BbIPaKaTh JUJIMHY B
pPa3IMYHBIX  CIUHHUIAX  H3MEPCHHS.
HccaenoBars buryps u
KOH(MUTypaluu, UCMIONb3ys HU(pPOBBIC

pecypcsl

OOLIKHOBEHHEBIE
po6u (48 u)

HdpoOs. IIpaBunbHbIE u
HEIpaBHUIbHbBIC JIpo0Hu.
OcHOBHOE CBOWCTBO JApoOH.
CpaBHenue apobeii. Cnoxenue
U BbIUUTAHUE OOBIKHOBEHHBIX

npobeii. CmemaHHas apoOs.
YMHOXeEHUE u JeJICHHuE
0OBIKHOBEHHBIX npobei;
B3aMMHO-00paTHBIC npoou.
Pemenne TekCTOBBIX 3ajad,
coJiepIKannx npoou.

OCHOBHBIC 3aJa4M Ha ,Z[p06I/I.

IIpumeHeHue OykB UL
3amucu MaTeMaTHYECKUX
BBIpAXKECHUN UIPEAITOKECHUHN

MopaeaupoBaTth B rpadu9IecKoi,
npeaMeTHod  ¢opMe, C€ HOMOUIBIO
KOMIIBIOTEpa TMOHSITUS U CBOWCTBA,
CBsI3aHHBIC C OOBIKHOBEHHOU APOOBIO.
YuraTh M 3anUChIBAaTh, CPAaBHHUBAThH
OOBIKHOBCHHBIC  JpOOW, MpemIaraThb,
000CHOBBIBATh U 00CYAaTh CHOCOOBI
YHOPSAAOYNBAHUS POOCH.

HN3o00paxkaTh OOBIKHOBEHHBIE JApoOH
TOYKAMHU Ha KOOPJAMHATHOU MNpsAMOW;
HCI0JIb30BATh KOOPJIHMHATHYIO
MPAMYIO IS CpaBHEHHUSA IPOOCH.
DopmMyIHpOBATH, 3anuchIBaTh c
NMOMOIIbI0 OYKB OCHOBHOE CBOHCTBO
OOBIKHOBEHHOH IpoOH; MCHMOJb30BaTh
OCHOBHOE CBOMCTBO apobu s
COKpameHust Jpobeil W HUpHUBEACHUS
JIpoOu K HOBOMY 3HAMEHATEJIO.




IpencraBasaTh cMemaHHYIO Apo0b B
BUJE HENPaBUIBHOM M  BBIJCIATH
L[EJIYI0 9aCTh YUCJa U3 HENPAaBUIBbHOHU

Ipoou.

BoInoHATH apupmernyeckue
aeiicTBUA C OOBIKHOBEHHBIMH JpOOSMU;
NMPUMEHSITH cBOlicTBA
apupMeTHIECKIX IEeNUCTBUN s

pauuoHalIu3aluKd BbIYUCICHUMN.
BbInogHATP NPUKHAKY M  OLEHKY
pe3yibTaTa BRIUMCICHUN; NpeaJaratb u
NMPUMEHSTH NMPUEMBI NMPoOBEPKHU
BBIYMCIICHHUH.

IIpoBoauThs Mccjeg0BaHUN CBOMCTB
npoOeil, ommpasch Ha  YHUCJIOBEIE
IKCIHEPUMEHTH (B TOM UHCIE C
MOMOIIBIO KOMIBIOTEPA).
Pacno3naBaTb HCTHUHHBIE M JIOXHBIE
BBICKA3bIBaHUS O JpOOSIX, MPHBOJHUTH
NMpuUMepbl ¥ KOHTPIPHUMEPHI, CTPOUTH

BBICKAa3bIBAHUA " OTpHUILIAHUS
BBICKa3LIBAaHUMH.
Pemarn TEKCTOBBIC 3a7a4u,

colepkamude ApOOHBIE JTaHHBIE, U
3a7la4d Ha HaXO0XJIEHHUE YaCTH L[EeJOTO
U I[EJOTO MO €ro YacCTH; BhISIBJASATH HX
CXO0/ICTBA M Pa3JUYHU.




MoaeaupoBaTh X0 peIICHUS 3a1a9u

c IMOMOIIE IO pHUCYHKa, CXEMBI,
TaOIHLBL.
IpuBoauTs, pa3zéuparb, OIEHUBATH

pa3iIuyYHbIEe pELIeHNs, 3aMUCH pelIeHUl
TEKCTOBBIX 3ajad.
Kpurnyecku OueHHUBATH IOJYyUYEHHBII

pe3yibTart, OCYIIECTBIATH
CaAMOKOHTPOJb, IpPOBEpsisi OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOJAHUTh
OIIMOKH.

3HaAaKOMUTbCA ¢ WUCTOpPHel pa3BUTHSA
apupMeTUKHU

Harasignas
reomeTrpusi.
MHOroyroibHu
ku(10 u)

MHOTOYTONBHUKH.
UeTblpEXyTroabHUK,
NpSAMOYTOJIbHUK, KBAAPAT.
[MpakTHueckas pabora
«IToctpoenue
NPSIMOYrOoJIbHHUKA c
3aJJaHHBIMU CTOPOHAMHU Ha
HEJMHOBAaHHOU Oymare».
TpeyronabHuxk.

IInomans " MepUMeTp
NpSAMOYTOJIbHUKA u
MHOTOYTOJbHUKOB,
COCTaBIEHHBIX us3
NPAMOYTOJIbHHUKOB, €IUHUIIEI
H3MEpeHus MJIOINAAH.

[lepuMeTp MHOTOYTOJNBHHUKA

OnuceiBath, HCIIOJIB3YS
TEPMHMHOJIOTHIO, H300paKaTh c
MOMOIIBI0O YEPTEIKHBIX HHCTPYMEHTOB
1 OT PYKH, MOJEIUPOBATh M3 Oymaru
MHOTOYTOJIbHUKH.

IpuBoauts NnpUMepbl 00BEKTOB
peanbpHOTO MHpa, HUMEIMUX Gopmy
MHOTOYTOJIbHUKA, NPAMOYrOJbHUKA,
KBajapaTa, TPEyrojbHUKAa, OLECHUBATH
UX JIMHEHHBbIE pa3Mepbl. BolUHCAATS:

MepuMeETp TpeyroJbHHKa,
NpsIMOYrOJbHUKA, MHOTOYTOJbHHKA;
mIomanb NpSIMOYTOJbHHUKA,
KBajapara.

HN3o06paxarh OCTpPOYIOJIbHBIE,
NpPSIMOYTONBHBIE M  TYNOYTOJbHBIC
TPEyTOIbHUKN.




CTpOI/ITL Ha HEJIMHOBAHHOM u

KJIET4aTOH O6ymare KBagpaT n
NpAMOYTOJIbHUK c 3aJlaHHBIMHU
JIWHAMHA CTOpOH. HccnaenoBath

CBOMCTBA NMPSAMOYTOJIbHHKA, KBaapaTa
NyTEM »JKCIepUMEeHTa, HabIroaeHus,
H3MEpEeHus, MOJCIHPOBAHUS;
CpaBHMBATh CBOWHCTBAa KBajpara H
NpsAMOYTOJbHHUKA.

Koncrpynposars MaTeMaTHYecKHe
NpeVIOKeHNsT ¢ TOMOINBI0  CBSI30K
«HEKOTOPBIN, «TI0 00T ».

Pacno3naBaTh HCTUHHBIE U JIOXHBIE
BBICKAa3BIBAaHUS O MHOTOYIOJbHHUKAX,
NPUBOJAUTH NpUMePBI u
KOHTPIPHUMEPHI.

HccaenoBarh 3aBHCHMOCTb IIOMAAH
KBaJpaTa OT JJHUHBI €ro CTOPOHBI.
Hcnoub30BaTe CBOMCTBA KBaJpaTHOMU
CeTKM I  TOCTPOCHUS ¢buryp;
pa3duBaTh MpAMOYTOJIbHHK Ha
KBaJpaThl, TPEYTOJbHUKH;
COCTABJATH QUIYPHl U3 KBAJPATOB U
NPSAMOYTOJBHUKOB W HaxoAUTh HX
miomaab, pa3ouBare (GuUrypsl Ha
NPSIMOYTOJIbHUKM W  KBajaparThl H
HaXOJHMTh UX MJOIIAAb.

BoipakaTh BenMuMHY IUIOmAAM B
pa3aIUYHBIX eIMHHLIAaX U3MepeHus




METPUYECKON CUCTEMBI Me€P, HOHUMATH
U UCHOJb30BATh 3aBUCUMOCTH MEXY
METPUUECKUMHU €IUHULIAMHU H3MEpPEHHUS
MO AIH.

3HaKOMHUTbCS c npuMepamMu
NpPUMEeHeHHUs IUIOLAU M IepuMeTpa B
NMpaKTUYECKUX  CHUTyanusx. Pemars
3aja4qu u3 peanbpHOH KU3HH,
npexiaraTth U 00CyKAaTh pa3In4HbIe
crnoco0bl pemeHus 3a1a4d

BeInoJaHATH apupMeTHICCKIE
OEeUCTBUS C  JACCATUYHBIMU APOOSMHU;
BBIMOJHATh NPUKHAKY ¥  OIEHKY
pe3yabTaTa BbIYUCIECHUH.

puMeHaTh cBoOlicTBA
apupMeTHIECKHUX IEeNuCcTBUU s
pauMoOHaNU3alMUH BBEIYMCICHUH.
IpuMmeHATH MPaBUII0 OKpYIJIeHHus

JNECSITUUYHBIX Ipobeii. HpoBoaurp
HCCJHEeNOBAHMUNA CBOMCTB JECATHYHBIX
npobeit, onupasch Ha YHUCJIOBEIE

OKCIIEPUMEHTH (B TOM  4YHCIE C
MOMOIIBI0 KOMIIBIOTEPa), BBIABUIAThH
THNOTe3bI u MPUBOJIUTH ux
000CHOBaHMUS.

Pacno3HaBarb MCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHUS O JpOOSIX, MPHBOIUTH
npuMepbl U KOHTPIPHUMEPHI, CTPOUTH
BbICKA3bIBAHUSA u OTpULIAHUS
BBICKA3bIBAHUM.




Pemats TEKCTOBBIE 3ajauy,
coaep:kamue ApoOHbIE NaHHBIE, U Ha
HaXO0XJEHUE YaCTH IEJOTO0 M IEJO0TO
M0 ero 4YacTH; BBIABJIAATH  HX
€CX0/JCTBAa U pa3juyvusl.
MopaeaupoBaTh X0 peUICHUS 3aJaul
C MOMOUIBIO PUCYHKA, CXE€MBbI, TaOJIHIBI.
IpuBoaurh, pazdéuparb, OLEHHMBATH
pa3audHbIC peureHus, 3amucu
pemeHnii TEKCTOBBIX 3a/ad.
OnepupoBaTth APOOHBIMH YHCIAMH B
peanbHBIX )KU3HECHHBIX CUTyaIlUsIX.
Kpurnyecku OueHUBATH MOJYUYEHHBIN

pe3yibTart, OCYIIECTBISATH
CaMOKOHTPOJIb, TPOBEpsSs OTBET Ha
COOTBETCTBUE  YCIOBUIO, HaXOJIUTh
OIIHOKH.

3HAKOMUTBLCSI € HCTOpPHUel pa3BUTHI
apuMeTUKHU

Harasanas
reoMeTpHs.
TeJsia u GUIypsI
B NIPOCTPAHCTBE
(9w

MHOTOTrpaHHHUKH.
N3o0paxeHnune
MHOTOTPaHHHUKOB. Monenn
MPOCTPAHCTBEHHBIX Tell.
I[IpssMoyronbHbI i
napaijgesenunen, Ky0.
Pa3BepTkHm Kyba u
nmapajijgesienunenaa.
I[IpakTuueckas pabota

«Pa3BeépTKa Kybay.

O0BeM Kyba, IpIMOYTOJIBHOTO

Pacno3naBaTh Ha yepTeKax, pUCYHKAX,
B OKPY:KaWIeM MUPe MPSIMOYTOJIbHBII
napannejenunea, Kyd, MHOTOTpaHHHUKH,

ONHUCHIBATH, HCHOJIb3YH
TePMHUHOJOTHIO, OLlEHUBAThH
JINHEHHBbIE pa3zMepsbl.

Ipusoaurs NpHMepbl 00BEKTOB
peanrpHOTO MHpa, HMeEmUX Qopmy
MHOTOTPaHHUKA, HNpPsIMOYTOJBHOTO

napaniejenuiena, Kyoa.
HN3o00paxkaTs kKy0 Ha kieTuaToll Oymare.
HccaenoBarhb CBOMicTBA KyOa,




mapaniaenenuneaa

MPSIMOYTOIBHOTO mapajieJenuIe aa,
MHOTOTPAaHHHUKOB, HCTOJIB3Yys MOJCIH.
Pacno3naBarhb 71 H300paxaTh
pa3BepTKH Kyba M Mmapajuielenurena.
MoaenupoBaTh Ky0 1 mapajieIeuIe
n3 OyMarn ®W TPOYUX MAaTEpPHAIOB,
00BACHATH CMOCOD MOJCTUPOBAHHUS.
HaxoauTh u3MepeHHUs, BBIYHCJIAATH
IJION[aJb MMOBEPXHOCTH; 00BEM Kyba,
MPSIMOYTOIBHOTO mapaieNenuIeaa;
HCCJIEI0BATh 3aBHCHMOCTL 00BEMa
Ky0a OT AJHHBI €ro pedpa, BHIABHIATH
1 000CHOBBIBATH T'HMOTE3Y.
HalOuwoaare M NpoBOAUTH AHAJOTHHU
MEXJY MOHSITUIMU TUIOMAIH U 00BEMa,
mepuMeTpa W IJIOMAaal TMOBEPXHOCTH.
Pacmo3naBaTh MCTHHHBIE W JIOXKHBIE
BbICKA3bIBAHUS (6] MHOFOFpaHHI/IKaX,

NPUBOIUTH npuMepbl n
KOHTPIPHUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTpHIIAHUS
BBICKA3bIBAHUN.

Pemath 3aga4u U3 peaJlbHON KU3HHU

IMoBTOpeHue n
0600menue(10
1)

IToBTOpEeHue OCHOBHBIX
MOHSATUN U METONOB Kypca 5
Kjaacca, 00001IeHue 3HAHUI

BpiunciasaTh 3HauYEHUs BbIPAXEHUH,
copepXamux HaTypalbHBIE  YHCIA,
OOBIKHOBEHHBIC U JIECATHUYHBIE ApOOH,
BBITTOJHATH MPEeoOpa3oBaHUS YUCEII.

BbiOupath cnnocod cpaBHEHUS YHCET,
BbIYMCICHUN, NPHUMEHATH CBOWHCTBA
apu(MEeTHIECKUX IEeUCTBUN nas
panMoOHaIU3alluu BBIYUCIEHUN.
OcymecTBIATH CaMOKOHTPOIb




BBITIOJIHSIEMBIX nelCcTBUN Hu
CaMOIIPOBEPKY pe3yiabTaTta
BBIUHMCIICHHUN.

Pewarp 3amaum w3 pealbHOU XKHU3HH,
NPUMEHSATh MaTeMaTUYECKHE 3HAHUI
JUIs  pelleHus  3ajxady U3 JIPYTHUX
yueOHBIX MpeaMeToB. PemaTth 3amgadu
pa3HbIMHU crocobamu, CpPaBHUBATH
CmocoOBl pemeHus 3aqa4n, BHIOUPATh
pannMoHaJbHBIA CIIOCO0




6 kaacc (He menee 170 u)

HasBanue
pazaeJia (TeMbl)
Kypca (4ucjio
4acoB)

OcHoBHOE coaep:kaHue

OcHOBHbIE BH/IbI [€SITEILHOCTH
00yyaromuxcst

DJIeKTPOHHBIE
(uudposbie
o0pa3zoBaTeJibH
bIe pecypchl)

HartypanbHble
yucaa (30 v)

ApudmeTndeckue NeHCTBUSA
c MHOTO3HAYHBIMHU
HaTypaJbHBIMHU YHCJIaMH.
Yucnossle BBIpaKECHUs,
MOPSIIOK IEeUCTBHM,
UCIIOJIB30BAHUE CKOOOK.
OxpyrieHue HaTypalbHBIX
qucel.

Henurenu u KpaTHBbIE
yuclia; HanOOJIbIIUI
o0mu IEeIATEND u
HauMEHBIIEE obmee
KpaTHOE.

BrinoJyiHaATE apugmMeTrHYecKHe AeicTBHSA
c MHOT'03HaUYHBIMHU HaTypalbHBIMHU
YUCIIaMU, HAXOAUTh 3HAYEHM Sl YUCIIOBBIX
BBIpa)KCHUH CO CKOOKaMu U 6e3 CKOOOK;

BBIYHCJIATH  3HAYeHUs]  BBIPAXCHHU,
colepXalluX  CTENEeHH.  BBINOJIHATH
NPUKHAKY u OLEHKY 3HAYCHUH
YUCIIOBBIX BBIPAKCHUH, NMPUMEHSATh
NpHEMBbI MPOBEPKH pe3ynbTaTa.
Hcnoan3oBaTh npu BBIYMCJICHUSAX
MePEMECTUTEIIEHOE n codeTaTeIbHOe
CBOMCTBA  CJIOKEHHUS U  YMHOXKCEHHUS,
pacmpeneuTeNbHOe CBOWCTBO
YMHOXEHHUS OTHOCHTEIBbHO  CIIOXKEHWUS,

cBOMicTBa apuPMETUUECKUX JIEHCTBUM.




Pasnmoxenue
mpocThie MHOXHUTEIH.
Jeaumocts CYMMBI u
npousseneHus. Jenenue ¢
OCTAaTKOM.

qucia Ha

Pemenue TeKCTOBBIX 3ajJau

HccaenoBarhb YHCJIOBBIE
3aKOHOMEPHOCTH, IPOBOJIUTH YHCIOBEHIC
AKCIIEPUMEHTEHI, BBIJBUIaTh H
000CHOBBIBATHTHIIOTE3bI.

®DopMyaupoOBaTH omnpejaegeHus
NEeNUTeNsl W KpPaTHOTO, HambOONbIIEero
o0mero JgenaMTeas W HAaWMEHBIIETO
obmero KpaTHOTO, HpPOCTOTO u

COCTAaBHOTO YHCEJI; HCIOJb30BaTh 3TH
MOHSATHUS MPH PCIICHUN 3a1ad.
[IpuMeHATH AaJTrOPHUTMBI BBIYUCICHUS
HauboNbIIEr0  O0MmEero  ACIUTENAs W
HaMMEHBIIETo 0OLIero KPaTHOTO JBYX
YHCeJ, alTOPUTM Pa3JIOKCHUS YHCIa Ha
MMPOCTHIE€C MHOXUTEIIHN.

HccaenoBaTh yCIoOBHS NSTUMOCTH Ha 4 1
6. UccaenoBathb, 00CyKIATH,
dopmyaupoBaTs 4 000CHOBBLIBATH
BBIBOJI O YSTHOCTH CYMMBI,
MPpOU3BCACHUA! }IByX‘IéTHLIX qucelsl, IByX
HEYETHBIX YHUCJIE, YETHOTO U HEYETHOTO
quCel.

HccaenoBarh cBOiicTBA JICJIUMOCTH
CYMMBI U IPOHU3BEICHUS YHCEI.
IpuBoauts npuMepsbl qucen c
3aJlaHHBIMU CBOMCTBaMHU, PaclO3HABATH
BepHble U HeBEPHbIE YTBEPXKICHUSI O

cBOMcCTBAX qucel, ONMpoBepraThb
HEBEpPHBIC YTBEPXIACHHS C TIOMOIIHIO
KOHTPIPUMEPOB.

KOHCprHpOBaTL MaTeMaTH4YeCKue




NPEAIOKEHUA C TOMOI[BIO CBA30K «1»,
CHIIH», KECIH..., TO...».

Pemarnb TEKCTOBBIC 3ajavu,
BKJIIOYAIOM[HE  IOHATUSA  JEIHMOCTH,
apupMETHYECKUM crnocobom,
HCIIOTB30BAThH mepebop BCEX

BO3MOJKHBIX BADHAHTOB.
MoaeaupoBaTh X0 PEIIEHUS 3a4a4HU C
MOMOIIbIO PUCYHKA, CXEMBbI, TAOTHIIBI.
IIpuBoauts, pa3dupatrb, OLEHUBAThH
pa3iNYHBIC PEIICHUS, 3alUCH pPEUICHUHN
TEKCTOBBIX 3aj]ad.

Harasanas
reoMeTpHs.
IIpsimbie HA
naockoctH (7 4)

[NepnieHUKYIAPHBIE IPSIMBIE.
[TapamienbHble HIPSIMBIE.
Paccrosinne Mex 1y AByMs TOUKaMH,
OT TOYKH JIO IIPSMOH, JUTMHA ITyTH Ha
KBaJ[paTHOH CeTKe.

[Ipumeps! NPSAMBIX B IPOCTPAHCTBE

Kpurnyecku oueHnBaTh NOJy4YEHHBIN
pe3yabTaT, HaXO0JUTh OIIUOKH,
OCYIIECTBIATH CAMOKOHTPOJb,
MpOBEPSst OTBET HA COOTBETCTBHUE
YCIIOBHIO.

Pacno3HaBaTh Ha uyepTexax, pUCyHKaxX
Cllydad B3aMMHOTO PACIOJIOXKEHUS IBYX
HPSMBIX.

HN300pakaTh ¢ MOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB HA HEJIMHOBAHHOW U
KJIeTdaTo Oymare aBe
nepeceKaroecs npsmoie, 1B
napalijiebHble MPsMbIe, CTPOUTH
OpAMYIO, HEPHEHIUKYISIPHYIO TaHHOH.
IIpuBOAMTHL MpUMePBHI NapaIeTbHOCTH
U MEPNEHAUKYIIPHOCTH NPSMBIX B
MPOCTPaHCTRBE.




Pacno3HaBaThb B MHOTOYTOJIBHHKAaX
NepHeHUKYIISIPHBIE U TapajliiebHbIe
CTOPOHBI.

MN3006paxkaTh MHOTOYTOJBHUKH C
mapayIeaIbHBIMHU, HIEPIECHANKYIIPHBIMHU
CTOPOHAMHU.

Haxoautps paccrosHHE MEXIY JBYMS
TOYKaMH, OT TOUKH J0 NPIMOH, JIUHY
NYTH Ha KBaJApPaTHON CETKe, B TOM YHCIIE
MCTOJB3Ys TM(PPOBBIC PECYPCHI

Tpodu (324)

OOBIKHOBEHHAS npo0Ob,
OCHOBHOE€ CBO¥CTBO Jpo0wu,
COKpallcHue IpoOeii.
CpaBHeHUE u
ynopsgodyuBaHue Apobeil.

HdecsaTudansie apoowu "
MeTpHYecKas cucrema
Mep.

Apudmernueckue AEUCTBUS C
OOBIKHOBEHHBIMH "

ACCATUYHBIMU }lpOGHMI/I.
OrtHonieHue. JleneHne B JaHHOM

OTHOIIIEHUH. Maciira0,
MIPOIIOPLIKS.

Tlonsarue MPOLIEHTA.
Brpluucnenue — mpouenta  OT
BEJIMYUHBI W BEJMYMHBI 1O €¢
MIPOLICHTY.

Pemienrie  TekcTOBBIX  3ajad,

CpaBHHMBATHL M YNOPAAOYUBATH JpobwH,
BBIOUPATH cOCO0 CpaBHEHUS APOOEH.
MpencraBasite JIecsATUYHBIE ApPOOU B
BUJE OOBIKHOBEHHBIX npobeit "
OOBIKHOBEHHBIE B BHJAE JECATHUYHBIX,
HCIO0JIb30BaTh JKBHBAJECHTHbBIE
npeacTaBJdeHHUs IPOOHBIX YHCEN NMPU HX
CpPaBHEHUH, IPH BHIYUCICHUAX.
Hcnonp3oBaTh  AecATHYHBIE  APOOH  TIPH
npeoOpa3oBaHUM BEIMYUH B METPHYECKOH
CHCTEME Mep.

BemonHate  apudmernyeckue AeHCTBUS ¢
OOBIKHOBEHHBIMH U ICCATUYHBIMHU APOOSMH.
Brruucaste 3HAYCHUS BBIPAKEHUH,
COJIEpXKAINX OOBIKHOBEHHBIE M JECATHYHBIC
JpoOWH, BBITIOJHATE TPpeoOpa3oBaHust Ipolei,

BBIOMpaTh  CIOCOO, MPHUMEHATh CBOMCTBA
apuMETHICCKUX eHCTBHMN s
palMOHATM3aUH BEIYUCIICHHUN.

CoCTaBisITh  OTHOWICHHS ¥  MPOIOPIIUH,




COAepKaLUX Japodu u
MPOLICHTBHI.

[MpakTHyeckas pabota
«OTHo1meHne JUTAHEI
OKPY>KHOCTH K €€ IUaMeTpy»

HaXOJWTh OTHOLIGHHE BEJIMYWH, JCNIUTh
BEJMYMHY B JaHHOM OTHOIICHWH. HaxomauTtb
9KCIIEPUMEHTAJIBHBIM ~ IYTEM  OTHOLICHHE
JUTMHBI OKPY>KHOCTH K €€ THaMETpy.
WntepnperupoBats MacmTad Kak OTHOLICHHUE
BEJIMYMH, HAXOIUTH MacIITad IIaHa, KapThl U
BBIYHCIIATH PACCTOSHHS, UCIIOJIB3YSI MacIITal.
OOBACHITB, YTO TaKOE MPOIECHT, YIOTPEOIATH
000pOTBI pEYd CO CIOBOM  «IIPOLICHT).
Bripaxath TpOICHTH B Opo0sx u apodu B
NPOLIEHTaX, OTHOIICHHE JBYX BEJIWYHMH B
MIPOIICHTaX.

BBIUMCIATE MPOLGHT OT YKCIIAa M YUCIIO TI0 €ro
nporenty. OKpyrisaTh ApOOM W TPOICHTHI,
HaXOJIUTh NPUOIMKEHUS YUCEIL.

Pemmrate 3amaum  Ha 4YacTH, TIPOIICHTEI,
TIPOTIOPITUH, Ha HaXO0XKJICHUE Jpoou
(TIporieHTa) OT BETUYUHBI M BETUIUHBI 110 €¢
opobu  (mpomeHTy), Opodu  (TpOLEHTA),
KOTOpPBIA COCTaBJSIET OJHA BEIMYMHA OT
apyroii. IIpuBonuts, pa3buparb, OLEHHBATH
pa3iuuHbIe  pEIleHUs, 3alHuCH  PelICHHUH
TEKCTOBBIX 3aJ1ad.

M3Bnekarb wHpOpMANUilO W3 TA0MMIl W
JarpaMM, HHTEPIPETHPOBATh  TAOIMYHEIC
JIaHHBIE, OTIpEIETISATh HanOoJIbIIEE u
HaMMeEHbIIee U3 MPECTABICHHBIX TaHHBIX

Harasgnas
reoMeTpHsi.
Cummerpus(64)

OceBasi cHMMETpHUS.
IHenTpanbuas cumMmmeTpus.

ITocTpoenue

Pacnmo3naBath Ha qepTexax u
n300pakeHusx, M300paxkaTh OT PYKH,
CTPOUTH C NOMOIIBIO HHCTPYMEHTOB
burypy (oTpe3oxk, JOMaHYyIo,




CUMMETPUYHBIXQUTYD.

I[IpakTuueckas paboTa
«OceBasiCUMMETPUSIY.

CuMmMeTpus B MIPOCTPAHCTBE

TPEYTOJbHUK, NpsIMOYTOJIbHUK,
OKPYXHOCTb), CUMMETPHYHYIO JaHHOH
OTHOCHUTEJIBHO NPAMOHU, TOYKH.

Haxoauth mnpuMepbl CHMMETPUH B
OKpyXapleM Mupe. MoaeaupoBaTh H3
Oymaru J1Be QUTYpBl, CHUMMETPUYHBIC
OTHOCHUTEJIBHO IPSIMOW; KOHCTPYMPOBATH
reoMeTpH4YecKue KOH(pUTypauuu,
HUCIOJB3YsI CBOMCTBO CHMMETPHUH, B TOM

qucie c MOMOIIb O nu(ppOoBBIX
pecypcos.

HccaenoBarbh CBOWCTBA  HU3YYEHHBIX
¢buryp, CBA3aHHBIE C CHMMETpHEH,
UCIIONb3Ys IKCIEPUMEHT, HaliniogeHue,
MOJeIHpPOBaHHUE.

O0G0CHOBBIBATH, ONMpoBepraTh c

MOMOIIbI0 KOHTPIIPUMEPOB YTBEPIKICHUS
0 CUMMeTpUHu Guryp

Bripaxenusic
oyxBamu (6 1)

[Ipumenenue OyKB  Jus
3allUCH  MAaTEeMaTHUYECKHUX
BBIpakeHU I u

npenyioxeHuil. BykBeHHBbIE
BBIPDAXXEHUSA U YHUCIOBBIE
NOACTAaHOBKHU.

bykBeHHBIE paBEHCTBA,
HaXO0XJE€HHUE HEU3BECTHOIO
koMnoHeHTa. DopMyIIbl

Ucnoab3oBarth 0YKBBI JULst
o003HaYeHHUS  YHCed, NPH  3alUCH
MaTEeMaTHUYEeCKHUX YTBEPIKICHHUHN,
COCTaABJIATh OYKBEHHBIC BBIPaXKCHHUS
10 yCIOBHIO 3a/1a9H.

HccaemoBaTh HECIOXHBIE YHCIOBEIC
3aKOHOMEPHOCTH, HUCIOJIH30BATh OYKBBHI
IUTSL UX 3aTHCH.

Beiuncasars YHUCIOBOE 3HaYEeHUE
OYKBEHHOTO BBIPaXCHHSA MPH 3aTaHHBIX
3HAYCHUSX OYKB.

3anuceiBaTh GOPMYJaBI: TEpUMETpPa H




IJIoIaAn NPSIMOYroJbHUKA, KBaapara;
JIUHB OKPYXHOCTH, NIOIIAAN KPyra;

BBINMOJIHATH  BBIYHMCIEHHS] TI0 OTHM
dbopmymam.
CocraBmnsith (bopmybl, BBIpa)Karolye

3aBUCHMOCTH MEXIy BETMIHMHAMH: CKOPOCTB,
BpeMs, pAacCTOSHHWE; IeHa, KOJMYECTBO,
CTOUMOCTB;  MPOU3BOJUTCIBHOCTh,  BpEMH,
00BEM pPabOTHI; BBHITIOIHATH BBIYHCICHUS II0
9TUM popmyiam.

Haxonuts HEN3BECTHBIHN
apu(hMETHIECKOTO JCHCTBUL

KOMIIOHCHT

Harasinaas
reoMeTpus.
Durypsl Ha
IJI0CKOCTH
(14 q)

YeThI pEXYyTroNbHUK,
MpUMEPHI
YEeTHIPEXYTOJBHUKOB.
IIpssMOyroiapHuK, KBaapar:
CBOHCTBAa CTOPOH, YIJOB,
nuaroHalei.

U3smepenue yranos. Bupasl
TPEYrolbHUKOB.

IIepumeTtp
MHOTOYTOJNBbHUKA.
I[Inomans ¢buryps.
D@opMynsl Inepumerpa u
niaomagu
NpsIMOYrOJdbHUKA.
[Mpubnunxénuoe
H3MEpEeHUEe

¢buryp.

miomamgu

HN300paxxaTh Ha HEJIMHOBAHHOW U
KJIeT4yaTod Oymare ¢ HCIOJb30BAHUEM

YePTECIKHBIX HHCTPYMEHTOB
‘-ICTI)IpéXyFOJ'II)HI/IKI/I C 3aJJaHHBIM U
CBOMICTBAMU: c napajjieilbHbIMHU,
NEPIEHAUKYIAPHBIMH, paBHBIMU

CTOPOHAMH, HNPSAMBIMU yrjaMu U Ip.,

paBHOOEApPEHHBIH TPEYrOJbHHUK.
Ipepnarate u o00Cy:kIaTh  CHOCOOBI,
AJTOPUTMBI ITOCTPOCHUS.

HccaenoBars, HCTIONIB3YS
9KCIIEPHUMEHT, HabmoeHue,
MOJEJIHPOBAHHUE, cBoiicTBa
NpsSIMOYTOJIbHUKA, KBajgpaTa, pa3OuWBaTh
Ha TPEYTroJbHUKH. O00CHOBBIBATD,
onmpoBepraThb c MOMOIIB IO
KOHTPHPHUMEPOB YTBEPXKACHUS 0




I[IpakTuueckas
«Ilnomanp xpyra»

pabora

MPSIMOYTOJIBHUKE, KBajapare,
pacmo3HaBaTh BEpHbIE U HEBEpPHBIE
yTBEPXKICHUS.

H3mepsiTh M CTPOUTH C TOMOIIBIO
TpaHCHOpPTUpA YIJIBl, B TOM 4YHCJIE B
MHOTOYTOJbHUKE, CPAaBHHUBATHL  YTIBbI;
pacno3HaBaTh OCTpHIC, NpsIMBbIE, TyIHIE,
pa3BEpHYTHIE  YIJIBIL. Pacno3naBars,
H300paxaTh OCTPOYTOJIBbHBIH,
NpsIMOYTOJbHBIH, TYIOYTOJIbHBIH,
paBHOOCIPEHHBIH, paBHO- CTOPOHHUI
TPEYTOJIbHUKH.

BopluncasiTe nepuMeTp MHOTOYTOJIBHUKA,
IJION[aAh MHOTOYTOJBbHHUKA paszOueHnem
Ha  TpSAMOYTOJbHHUKH, Ha  paBHBIC
Gburypsl, HCHOJIb30BATH METPHUUYECCKHE
e TUHHUIIBI U3MEpEeHUS JUTHHBI u
IO A IH.

Hcnonp3oBaTh  NpUOIMIKEHHOE  HM3MEpEHHE
JUIMH W IUIolNajzeil Ha kierdyaToid Oymare,
NIPUOIKEHHOE U3MEpeHHe JUIUHBI
OKPY>KHOCTH, TUIOLIAU KpyTa

To0:KNTEIBLHBI
en
oTpULATENbHbIE
yucaa (40 u)

Ilensie 4ucna.

Monynsb

qucia, TCOMETpHUUECKAA

HHTEpHpeTanus

MOJYJA.

UucnoBbie IPOMEKYTKH.

ITonoxxurenbrHBIC
oTpULaTEelIbHbIE
CpaBHeHUe

qucia.

IIpuBOAUTH NPUMEPBI HCIIOJIL30BAHUS B
peanbHOW IKHU3HU TMOJOXKHUTEIBHBIX U
OTPUIATCIBHBIX YHUCECII.

HN306paxaTh LEJIBIE qucia,
MOJOXXHUTEIbHBIE W  OTPHUIlaTEIbHEIC
yyuclia TOYKAMH Ha YHUCIOBOW TPAMOM,
HCMOJb30BATH YHCIOBYI NPSIMYIO IS




MOJOXKUTEIbHBIX u
OTpPHIATENbHBIX YHCEl.
Apudmernyeckue ACHCTBUS
C MOJOXHUTECIBHBIMH W
OTPHULATEIbHBIMHU

YHUCIIAMHU.

Pemenue TexcTOBHIX 3amad

CPaBHEHHUS YHCEIL.
puMeHsaTsb npaBuJja
YHOPSAI0YUBATH Leble
HAaXOAHUTh MOJYJb YHUCIA.
@®opMyJUPOBATH NPABUJIA BHIUUCICHUS
C MMOJOXUTEIbHBIMHU ¥ OTPULATEIbHBIMHA

CpaBHEHHS,
4YuCIa;

4HCIaMU, HAXOJAHUTh 3HAYeHUd
YUCJIOBBIX BBIPAXKECHUU, COAEPKALIUX
JEUCTBUSL  C MOJIOKUTEIbHBIMU u

OTPUIATEIbHBIMU YHUCIAMHU.
IIpumMeHsATH cBOMCTBA CIOXEHUS U
YMHOXEHUS A NpeoOpa3oBaHUSI CyMM
U NPOU3BEJECHUU

IIpeacraBienue

Pemenue TEKCTOBBIX Hcenoab3oBatsh uHpopManuio,
nanubix (6 1) 3ajad, comepIKaIuX NpeJACTaBJICHHY0 B  Tabaunax, Ha
JlaHHBIE, TIPEJCTaBICHHBIE JuarpaMMmax JuUis peuIeHHsi TEKCTOBBIX
B Tabnaumax " Ha 3ajay 1 3ajJa4 U3 peanbHOW KHU3HU
auarpaMmax
Harasianas ITpsAMOYrobHBI PacnosnaBaTh Ha depTexkax, PUCYHKAX,
reoMerpusi. napanielenuIe, Ky0, | omMchIBATH nupamMuniy, IpHU3MY,
Durypni B npusma, nupamMujaa, KOHycC, HUIUHAP, KOHYC, map, H300paxarhb UX
npocrpanctBe(d | yyugunap, wap u cdhepa. OT pYKH, MojAeJUPOBATh U3 Oymaru,
1) N3obpaxeHue MJIaCTHJINHA, MPOBOJIOKHU u Ip.
NPOCTPAaHCTBCHHBIX (bp[ryp, HpI/IBOIII/ITI, nmpuMepbl 00BCKTOB
I[Ipumepsr pa3BEPTOK OKpYKarmero Mupa, HMEIOIUX

MHOTOTpPaHHHUKOB,
OUJIUHApPpAa U KOHYCA.

GbopMBI HA3BAHHBIX TEJI.
Hcmoib30BATH TEPMHUHOJIOTHIO: BEPIINHA,




[IpakTuueckas pabora
«Co3nanue Mojienen
MPOCTPAHCTBEHHBIX

buryp».

ITousatue o0beEMa;
€ IUHHU I bl U3MEpEeHHS
o0BeMa. O0BeMm
NPpAMOYTOJIBHOTO
napajienenunena, Kyoa,

bopMysibl 00BEMa

pebpo, TpaHb, OCHOBAaHWUE,

pammyc m qmameTp, pa3BepTKa.
H3yuyaTh,  HCHOIB3YS  OKCIEPUMECHT,
HaOI01eHKE, n3MepeHue,
MOJCIHPOBAHUE, B TOM qyclie
KOMIIBIOTEPHOE, 1 OMMCHIBATH CBOMCTBA
Ha3BAHHBIX TEJ, BBIABJATH CXOJACTBA H

BBICOTA,

pa3jiuumusi.  MEXIy  NOHPAMUJIOH |
MPU3MO¥; MEXKY HHUIUHIPOM, KOHYCOM U
Iapom.

Pacno3naBarth pa3BepTKH
napaniuenenunena, KyoOa, MPU3MBI,
MUPaMUIbI, KOHYycCa, HUIHHPA;
KOHCTPYMPOBATh [JaHHbIC Teja W3
pa3BEpTOK, CO3JaBaTh HUX  MOJEIH.

Co3naBaTh MOAEJNM TPOCTPAHCTBEHHBIX
dburyp (3 Oymarm, MPOBOJIOKH,
MIacTUIUHA U Jp.)

HN3mepsaTs Ha MoAedsiX: JUTMHBL pedep
MHOTOTPaHHHUKOB, AMAaMETp mIapa.
BriBOoaUTH bopmyny o6BeMa
MPSAMOYTOJILHOTO apaljieJIeuIeaa.
Bpruucasite mo  ¢gopmyaam: 0o0bEM
MPSIMOYT'OJILHOTO napaJsiesenumnenaa,
KyOa; HCIOJIb30BATh €JIMHHUIIBI
U3MepeHus 00beMa; BHIYUCIAATH 00bEMBI
Tel, COCTaBJICHHBIX u3 Ky0OB,
napajijieJieune/0B; pemaThb 3aAadu C
peaJbHBIMU JIAHHBIMHU




HoBTopenne, | [ToBTOpEeHHE OCHOBHBIX BbiuncasTh 3HaYEHH BBIPAKEHUI,

o0o01IeHue, MOHATHH U METOIOB KYpCOB 5 | COJep KallUX HAaTypallbHbIE, IIEeIbIE,

cucremaru3a | U 6 Kiaccos, MOJNIOKUTENbHBIC U OTPHUIATEIbHEIC

uus (20 ) o0o0Omenue u qyuciaa, OOBIKHOBEHHBIE U JECATHYHEIE
cuUcTeMaTH3alnus 3HaAHUHU IpoOu, BEIMONHATH NpeoOpazoBaHus

qycead U BBIPAXKEHUI.

Beiouparp cnocod cpaBHEHUs yuCel,
BBIUMCIICHUM, NPUMEHATh CBOiCTBa
apudMeTHIEeCKUX AeHCTBUHN M
panuMoOHalu3aluu BBIYMCIECHUHN.
Pemarts 3a1a4u U3 peallbHOM KU3HU,
NPHMEHATh MaTeMaTHYeCKHe 3HAHUS
JUISL peIlleHNs 3a7a4d U3 APYTUX MPeAMEeTOB.
Pemarth 3a1a4u pa3sHbIMH cIOCOOAMH,
CPaBHUBATh, BIOMPATH CIOCOOBI
peuieHus 3ajayu.

OcyuecTBJIATh CAMOKOHTPOJIb
BBIMOJIHAEMBIX IEHCTBUNA U CAMOIIPOBEPKY
pe3yibTaTra BHIUYMCIEHUMN

[Ipu pa3paborke pabodeil mporpaMMbl B TEMAaTHYECKOM IIJIAHHPOBAHUHM JOJIKHB OBITH YYTEHBI
BO3MOYXHOCTH MCIOJB30BAHNS IIEKTPOHHBIX (ITM(PPOBHIX) 00pa30BaTENbHBIX PECYPCOB, SBIASIOMHUXCS yueOHO
METOAWYECKUMH MaTepuaraMu (MyIbTHMEAWHHBIE MPOTPAMMBI, JJIEKTPOHHbIC yYCOHHKH M 3aJa4yHUKH,
9JIEKTPOHHBIE OMONMOTEKH, BUPTyallbHbIE J1a0OPaTOpPUM, UTPOBBIE NPOTPaMMBbl, KOJUIEKIHH HUPPOBHBIX
00pa3oBaTeNbHBIX pPECYypcoOB), HCIOJb3yeMBIMH JUIsS OOy4YeHHs W BOCHUTAHHWSA PaA3JIUYHBIX TPy
MOJIb30BaTENCH, MPEJCTABICHHBIMHU B 3JIEKTPOHHOM (IM(POBOM) BHUAEC U PCATUIYIOUIMMHU AUAAKTHUYECKHUE
Bo3moxxHoctu UKT, coxpepxaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEJIbCTBY 00 o0Opa3oBaHUU.



IMPUMEPHAS PABOYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KJIACCbBI

HNE/IN N3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBisieTCsl OAHUM M3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
oHa  obecmneuuBaer n3ydeHue  JAPYrux  JUCLUMIUIHH, Kak
€CTeCTBCHHOHAYy4YHOTO, TaK U TYMaHUTAPHOTO [[UKJIOB, €& OCBOCHHUE
HEO0OXOAMMO AN NMPOJOJIKEHUS 00pa30BaHUS M B MOBCEJHEBHOU
KHU3HU. Pa3BuTHe y 00yd4aloUmMXCss Hay4YHBIX HpEACTaBICHHH O
NPOUCXOXKJAECHUU U  CYHIHOCTH ajireOpamyeckux abCTpakiui,
cnocobe  OTpakeHHs MaTeMaTH4YeCKOM Haykoil  gBIeHUl u
NpOIECCOB B MNpPUpPOAE M O0OIecTBE, pOJHU MaTEeMaTHYECKOTO
MOACIUPOBAaHNA B HAYYHOM MMO3HAHUU U B MPAKTHUKEC CHOCO6CTByCT
($hopMHPOBAHHWIO HAYYHOTO MUPOBO33PEHNS U Ka4YEeCTB MBIIIJICHHUS,
HEOOXOIMMBIX JUISL aJanTallid B COBPEMEHHOM nHU(pPOBOM
obmecTBe. W3yuenne anreOpel €CTECTBEHHBIM obpazom
obecrmevynBacT pa3BUTUC YMCHHUS HAOI0IaTh, CPABHUBATH, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JACHCTBUS W BBIBOJHI,
dbopmynupoBats  yTBepxkaeHus. OcBoeHHE  Kypca  anreOps
obecriedynBaeT pazBUTHE JIOTUYECKOTO MBIIIJIEHHUS O0YyYarOm[MXCS:
OHHU HCHOJB3YHT ACAYKTUBHBIC W HHAYKTHUBHBIC PACCYXKICHUA,
o0o0OmeHne M KOHKpeTH3alHuio, abcTparupoBaHME M AaHAJOTHUIO.
OOGyuenue anreOpe npeamnogaraet 3HAYUTEIbHBIH 00BeM
CaMOCTOATENbHOMU JNEeATENbHOCTH oOyuarouuxcs, HO3TOMY
CaMOCTOSITEIbHOE PElIeHNEe 3a/la4 €CTECTBEHHBIM 00pa3oM sIBISETCS
peanu3anueil AesITEIPHOCTHOTO NPUHIIMIIA O0OydeHUS.

B cTtpykType mporpammbl yuedHOTO Kypca «Anre6pa» oCHOBHOM
IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIbHO-METOIUYECKHE
nuHuKu: «Yucna u BBIYHNCICHUS, ((AJ'[FC6paI/I‘IeCKI/Ie BBIPDAXCHUAD,
«YpaBHeHUs H HepaBeHcTBay; «Dynkuum». Kaxngas u3z sTHX
COJIEPKATEIBHO-METOJUUECKUX JIMHUH Pa3BUBACTCS HA NMPOTSIKEHUHU
TPEX JIeT U3YUEHUs Kypca, eCTECTBEHHBIM 00pa3oM nepenierasch u
BSaHMOHeﬁCTByﬂ C ApPYTrUMH €TI0 JUHUIAMMU. B X0O€ M3YUYCHUA Kypca
o0ydaromumMcss IPUXOAUTCS JIOTHYECKH paccyX/JaTh, HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH 53bIK. B CBsI3M ¢ 3TUM Liesiecoo0pa3Ho
BKJIIIOYUTH B nporpamMmmy HEKOTOPKBIC OCHOBBI JJOTHUKHU,
NPOHU3BIBAIOIIME BCE OCHOBHBIE pa3Jelibl MaTeMaTHYeCKOTO
00pa3oBaHUs W CNOCOOCTBYIONIME OBJANEHHUIO OOYyYarOU[UMHUCS
OCHOB YHHMBEPCAJbHOT'O MaTEeMaTHUYECKOT O si3blka. Takum oO6pazom,
MOJXHO YTBEpPXJIaTh, 4YTO COJACPKATEIbHOH U  CTPYKTYpHOU
0COOEHHOCTHIO Kypca
«Anrebpa» sBIsETCS €r0 MHTETPUPOBAHHBIM XapakTep.



ConepxxaHue NUHUM «Uuclia B BEIYUCICHUSI» CIYKUT OCHOBOM
JUTISL JaJbHEHIIEero H3yUYeHHUsI MaTeMaTHKH, CITOCOOCTBYET Pa3BUTHIO
y 00ydJaromuXxcs JOTHIECKOTO MBIIIJICHUS, GOPMUPOBAHHUIO YMEHUS
MOJIb30BATHCS AITOPUTMAMU, a TaKxe npuoOpeTeHHI0
NPaKTHYCCKUX HABBIKOB, HCOOXOMUMBIX JJISI MOBCCIHCBHON KU3HHU.
Pa3zBuTue NDOHATUS O 4YHCIEe B OCHOBHOH WIKOJE CBA3AHO C
panuoHaIbHBIMHU u HppalMOHAIbHBIMU YHUCIaMHU,
dbopMuUpoOBaHUEM TMpPEACTABICHUN O JACHCTBHUTEIBHOM YHCIE.
3aBepUIeHUE OCBOECHHUSA YUCIOBON JIMHUU OTHECEHO K CTapuiemMy
3BeHY 00mero o6pa3oBaHus.

ConepxaHue ABYX aareOpamvecKux JUHUNA — «Anredpanmvyeckue
BBIpAaXEHHsA» U «YpaBHCHUS M HEPABEHCTBA» CIOCOOCTBYET
bopMupOBaHUIO Yy OOyYammMXCs MaTeMaTHYECKOro afmmapara,
HEOOXOAMMOTO M pemeHus 3agad MaTeMaTHKH, CMEKHBIX
NpEeAMETOB U IPaKTHUKO-OPUEHTUPOBAHHBIX 3axad. B OCHOBHOIL
HIKOJe YueOHBIH MaTepuan rpynnupyeTcss BOKPYT paluOHaIbHBIX
BBRIpaXeHHU. AnreOpa JAEeMOHCTPHpPYET 3HAYCHUE MaTEMaTHKHU
KakK d3bIKa AJd NOCTPOCHUA MATCMATUUYECCKUX MO}ICJ’Ieﬁ, OIIHUCaHUuA
NpOIEeCcCOB M SBJIECHUN peanbHOro Mupa. B 3agaum oOyuyeHHS
anredpe BXOAAT TakKXKe JalbHEHIIee pa3BUTHE aITOPHTMUICCKOTO
MBINUICHUS, HEOOXOIUMOTO, B YAaCTHOCTH, OIS OCBOCHHS Kypca
I/IH(I)OpMaTI/IKI/I, u OBJIaAC€HHUC HaBbIKaMU JACAYKTUBHBIX
paccyxneHnwuii. [IpeoOpa3oBaHue CHMBOIBHBIX POPM BHOCHUT CBOM
cnenupUICCKUN BKIaJ B pa3BHTHE BOOOpaKeHUS, CIOCOOHOCTEH
K MaTeMaTHYECKOMY TBOPYECTBY.

ConepxaHue QYHKIHOHAIbHO-TPA(QUUICCKON JIMHUY HAICJICHO Ha
MoJyYeHHEe MKOJIbHUKAMH 3HAaHUA O (QYHKOUAX KaK BakKHEHWIIeH
MaTeMaTHYEeCKOW  MONENM I ONHCAHHWA W  HCCICIOBAHUA
pa3zHooOpa3HBIX MPOIECCOB M SBICHUNH B mpupoae u obuiecTse.
W3ydyenne 3TOTO  MaTepwansa CHOCOOCTBYeT  pPa3BUTHIO y
06y‘IaI'OH.U/IXCH YMEHHA UCITOJIB30BaTh PA3JIMWMYHBIC BBIPA3HUTCIBbHBIC
cpencTBa s3bIKa MaTEMaTUKH — CIOBECHBIC, CUMBOJHYECCKUEC,
rpadguueckue, BHOCHT BKJAJX B (POpMHUPOBAHUE IMPEACTABICHHU O
pONHM MAaTeMaTUKHU B Pa3BUTUH MUBUIH3AMUH U KYyIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM ITJIAHE

CornacHo yueOHOMY miaHy B /—9 Kiaccax u3yudaercs yuyeOHBIH
Kypc «Anre0Gpa», KOTOPBH BKIIOYAET CIECAYIOIMIHE OCHOBHBIE

pasnensl copepXKaHUs: «Yucna u BBIYUCIIEHUSY,
«AnreOpanuecKkue BRIPaXKCHUA», «YpaBHCHUS H HEPaBCHCTBAY,
«DOYHKIUNY.

Y4yeOHBIN MaH HA H3YyYeHHE anreOpsl B /— 9 Kiraccax OTBOIUT
He MeHee 3 yuyeOHBIX YaCOB B HEJEII0 B TEUCHUE KAXKJOTO rojaa
00ydeHHs, BCero 3a Tpu roga ooydenuss — He mcHee 306 yueOHBIX



qacCoB.

COJEPKAHUE YYEBHOI'O KYPCA (I10 I'OJJAM OBYUYEHMUS)
7 KJaacce

Yucna u éviuucienus
ParpionasbHBIE Yrca

JApoOu 0OOBIKHOBEHHBIC U JECATHYHBIC, IEPEXOT OT OTHON (HOPMBI
3anucu apo0Oeit k Apyroi. [loHsiTHE pallMOHAIBHOTO YHUCA, 3aUCH,
CpaBHEHHE, ynopsiJjouuBaHUE palnMoOHAIbHBIX YHCEell.
ApudmMerndeckne AEHCTBUS C pallMOHAJIbHBIMH YHcIaMu. Penrenue
3ajia4y U3 peanbHOW NPAKTUKH Ha 4YacTH, Ha JpoOH.
CreneHb c HaTypaJbHBIM [I0Ka3aTelIeM: olnpenelicHue,
npeoOpa3oBaHWEe BHIPAXXCHUH Ha OCHOBE OIpEACICHHUs, 3aIluCh
Oonbmux yucend. [IpoueHTHl, 3amuch NPOLEHTOB B BHUJAE JIPOOH U
JpoOu B BUJIE MPO LEHTOB. TpH OCHOBHBIE 3aJayd Ha MPOLEHTHI,
peuleHue 3anay U3 pealbHOU NpakTUKU. [[puMeHeHUEe NPU3HAKOB
JEIUMOCTH, pa3loKEHHE Ha MHOXHUTEJIHW HATypaldbHBIX YHCEI.
PeanpHble 3aBHCHMOCTH, B TOM 4YHCJIEe HOpsMas U obOpaTHasd
OPONOPIHOHAIBHOCTH.

Anzcebpauueckue ewviparcenus

IlepeMeHHBIE, YMCIOBOE 3HAUEHME BBIPAXKEHUS C INEPEMEHHOHU.
Jonyctumele 3HAYEeHHUS MEPEMEHHBIX. IIpencraBnenue
3aBHCHMOCTH MEX/Jy BEIUYHNHAMHU B Buae GopmMynbl. Beraucnenus
mno dbopmynam. IlpeoOGpa3zoBaHue  OYKBEHHBIX BBIPAXKEHUH,
TOXJECTBEHHO paBHBIE BBIPpaXEHHUSA, IpaBuUiIa MNpeoOpa3oBaHUIA
CYMM M NMPOU3BEJICHUIl, MpaBUiIa pPaCKPBITUSI CKOOOK U MPHUBEICHUS
nonoOHBIX crnaraemMsix. CBoHcTBa CTENEeHH C HATypaJbHBIM
nokasarteneM. OXHOYIEHB M MHOTOYJEeHB. CTENEHb MHOTOYJIEHA.
CroxeHne, BBIYMTAHUE, YMHOXEHHE MHOTOYICHOB. DOPMYIBI
COKpPAImCHHOTO YMHOXKEHHUA: KBaAPaT CyMMBI M KBaJpaT pa3HOCTH.
dopmyna pa3HocTH KBajapatoB. Pa3joxeHue MHOTOYJIEHOB Ha
MHOXKUTEJH.

Ypaenuenusn

YpaBHeHHE, KOpPEHb YypaBHEHHsA, TMpaBuiIa NpeoOdpa3oBaHUA
ypaBHEHHS, PABHOCHIBHOCTh YpPaBHEHUM.

JluneliHoe ypaBHEHHE C OJHOHM HmepeMEHHOH, 4HUCIIO KOpHEH
JUHENHOTO ypaBHEHHS, pelieHre  JUHEWHBIX  ypaBHEHHH.
CocTaBieHHne ypaBHEHHUH MO YCIOBUIO 3a/1a4un. PemeHne TeKCTOBBIX
3a/1a4 ¢ MOMOUIbIO ypaAaBHEHUH.

Jlunelinoe ypaBHEHHE C JBYMs NEPEMEHHBIMM M €ro rpaduk.
CucrtemMa ABYX JIUHEHHBIX ypaBHEHHUH C JBYyMs MNEPEMEHHBIMH.
Pemenne cucteM ypaBHEHUH CHOCOOOM TOJACTAaHOBKHU. lIpmMeps



peUICHUA TEKCTOBBLIX 3aAa4 C TIOMOIIbIO CUCTEM ypaBHCHI/Iﬁ.

Koopounameut u zpagpuxu. Oynkyuu

Koopaunara Touku Ha npsamMoill. YuciaoBble NPOMEXYTKH.
PaccrosiHue MexAy IBYMs TOYKaM¥ KOOPJMHATHOMN MPsSAMOU.

I[IpsmoyronpHas cuctema koopaumuat, ocu OX u Oy. AbGcmucca u
OpAMHATa TOYKU Ha KOOPJAMHATHOH miockocTu. [Ipumepsl rpadukos,
3ajaHHBIX popmyrnamu. UTtenue rpa) uKOB pealbHbIX 3aBUCHUMOCTEII.
[ousitue ¢ynkuuu. I[padux ¢yskuun. CpoiictBa QyHKUHMIIL.
Jluneiinas pyukuus, e¢ rpapux. I'paduxk dynknquny = Ixl.
I'paduueckoe peureHue JUHEHHBIX YPAaBHEHUH M CUCTEM JHMHEHHBIX
YpPaBHEHUH.

8 KkJ1acce

Yucna u epiuucnenus

KBagpaTHubslit KOpeHb U3 ynuciaa. [loHsTHE 00 HppPAMOHAIBHOM
yucyie. JlecsAiTuuHble NPUONMKEHHS HPPALUOHAIBHBIX  YHCEI.
CpoiicTBa apudMeTHIECKHX KBaJpaTHBIX KOpPHEH H  HX
NpUMeHeHHEe K NpeoOpa3oBaHUI0 YHUCIOBBIX BBIpa)XeHUH U
BBIYHMCICHUAM. JleficTBUTEeNbHBIEC YHCTA.

CreneHb C LEJBIM MOKazaTeineM M e¢ cBoiicTBa. CraHgapTHas
3aIuCch YHCIA.

Anzebpauueckue evlparicenus

KBanpaTHblil TpEeX4iieH; pa3jioKeHne KBaJpaTHOrO TpEXUJieHa Ha
MHOJHUTEJIH.

Anre6panueckas npo0s. OcHOBHOE CBOWCTBO airedpamyeckoi
JIpo0u. Cnoxenue, BbIUMTAHUE, YMHOXEHHUE, JieJICHHUE
anreOpandeckux apoOei. PanuoHalbHBIC BBIPAXKCHUS U HUX
npeoOpa3oBaHHeE.

Ypasnenus u nepasencmea

KBaapaTHoe ypaBHeHHE, popMyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemenue ypaBHeHUH, CBOASAUIUXCS K JIUHEUHBIM U
kBanpaTHbIM. [IpocTelimue 1poOHO-panOHaIbHbIE yPABHEHHUS.

I'paduueckas nHTEpHpeTanus ypaBHEHUN ¢ IBYMS MEPEMEHHBIMHU
M CHCTEM JUHEHWHBIX YypaBHEHHUH C ABYyMS nepeMeHHbIMU. [Ipumeps
penieHus CUCTEM HEJIMHEHHBIX ypaBHEHUN C JBYMS NEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/ay aNreOpan4eckKuM CIocoOOM.

UucnoBble HEpaBEeHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ OQHOM
[IEPEMEHHOM. PaBHOCuIbHOCTH HEPaBEHCTB. JIuneiineie
HEepaBeHCTBa ¢ OJHOW mnepeMeHHoW. CucCTeMbl  JIUHEHHBIX
HEPABEHCTB C OJHOW MEPEMEHHON.

Dyukyuu

[ousatne ¢ynkuun. OOIacTh oONpeneaeHUuss W MHOXECTBO
3HauyeHUN GpyHkuuu. CnocoObl 3a1aHusd QyHKIINH.

I'padux dynkunun. Urenue cBoiicTB GyHKIUU 1O e¢ rpaduky.



[pumepsl rpadukoB PyHKIHH, OTPAXKAIOIMUX PEAJbHBIEC NPOIECCHI.

OyHKIIUHU, ONMUCHIBAIONME TPSAMYIO U OOpaTHYIO MPONOPIUOHAIBHBIE
3aBUCUMOCTH, UX rpaduku. DyHknuny = X2, Yy = X3,y = X, Yy =
I xI. \f_pa(bnqem(oe pemieHne ypaBHEHUNW U CHCTEM YpaBHECHUH.

9 kiaacc

Yucna u evluucieHus
JIeHCTBUTETIHHBIC YFICTIA

PanuoHanbHble YMcha, UppalUOHAJbHBIE YHUCJIA, KOHEUYHBIE H
OeckOoHEUHBIE AECATHYHBIC ApoOW. MHOXECTBO AEHCTBUTEIBHBIX
yucea; JCHCTBUTEIIbHBIC 4YHCIIAa KaK OECKOHCUYHBIE JCCSATHUHBIC
apoOu. B3auMHO OHO3HAYHOEC COOTBETCTBUEC MEKAY MHOXCCTBOM
JNEHCTBUTENbHBIX YUCEJT U KOOPAUHATHON NPAMOIl.

CpaBHeHHE NCHCTBHUTEIBHBIX YHCEN, apuPMeTHICCKUE ACHCTBUI
C IEHUCTBHUTEIbHBIMH YHCIAMHU.
V3mepenust, TPUOMIKCHES, OICHKH

Pa3zMepsl 00BEKTOB OKPYIKAIOIIECTO MUpA, MIUTEIBHOCTh IPOIIEC-
COB B OKpYy)KalolleM MHUpe.

[Ipubnux¢éHHOEC 3HAUYCHHUC BEIUYNHBI, TOYHOCTh MPHUOIUKCHUS.
Oxpyraenue yuces. [Ipukuaka U oLeHKa pe3yabTaTOB BBIYUCIEHUH.

Ypasnuenus u nepasencmea
‘VpaBHEHUs C OTHOM IEPEMEHHOU

Jluneilinoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISLIUXCSH K
JUHEWHBIM.

KBangpaTtHoe ypaBHeHUe. PemeHue ypaBHEHHUH, CBOASMIUXCS K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. Ilpumepsl pemeHus
ypaBHEHUH TpeThel W UYETBEPTOM CTENMeHeW pas3loXKeHHeM Ha
MHOKUTEIH.

Pemenue IpOoOHO-paIMOHAIBHBIX YpaBHEHUM.

Pemenne TeKCTOBBIX 3aj/1ay alreOpan4ecKuM METOOM.

CucreMbl ypaBHEHUI

YpaBHeHHE C JBYMs IIepeMEHHBIMHM U ero rpaduk. Pemenue
CHUCTEM [JBYX JIMHEHHBIX YypPaBHEHUH ¢ JByMS MEpPEMEHHBIMH.
Pemenune cucteM AByX ypaBHEHUH, OJHO U3 KOTOPHIX IMHEHHOE, a
JIpyroe — BTOpO# cTeneHU. ['paduueckas HHTEpIpETaL U CUCTEMBI
YpaBHEHHH C JBYMS MEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a4ay alreOpandeckuM CIIocoOoM.
Hepasencraa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nuHEeHBIX HEPABEHCTB C OJJHOU NMepeMeHHOM. Pemenne
CUCTEM JIMHEHHBIX HEPABEHCTB ¢ OHOM nepemeHHoi. KBagparTHsie

HepaBeHCTBA. [ paduueckass HHTEpIpETAIMS HEPABCHCTB U CHCTEM



HEPaAaBCHCTB C ABYMSA NCEPEMCHHBIMHU.

Dynkyuu

Keagpartuunas Gpyukuus, e¢ rpaduk u csoiictea. [lapadona, xo-
OpPIMHATHI BEPIIUHBI Mapabosibl, 0Ch CHMMETPUHU Tapaboabl.
I'pabuxku dyuxuuit: y =kx, y=kx+Db, y=«x/x, y=Xs,

y = /X,y=1IlxI|wumux coiicTBa.

Yucnogvie nocnedosamenbHocmu
OHpCI[CJ'ICHI/IC U CIIOCOOBI 3aJaHKs1 YUCIIOBBIX HOCHCHOB&TCHBHOCTCﬁ
ITousrtue YUCIOBOH MOCJEeq0BAaTEILHOCTH. 3ananue
MOCJIEIOBATEIBHOCTH PEKYPPEHTHOH hopmynoit u popmynoi N-ro
YJIeHa.

ApuMeTrIecKas 1 TCOMETPUYCCKAs IPOrPECCUU

Apudmernueckas u reomerpuueckas nporpeccuu. Popmyis n-
ro yjeHa apuMEeTHYECKOW U reOMETPHUUYECKONW NPOTPecCuii, CyMMBI
NEPBBIX N YIEHOB.

N300paxeHue YIeHOB apUPMETHUYECKOH M TEOMETPUICCKOI
Nporpeccuil ToukaMu Ha KOOPAUHATHON miockocTu. JInHelHbIH U
9KCMOHEHIUAJbHBIN pocT. CI0XKHbBIE TPOIEHTHI.

IIAHUPYEMBIE [IPEJIMETHBIE PE3Y.JIbTATbI OCBOEHUSI
MPUMEPHO PABOYEI IPOIPAMMBI KYPCA (IIO TOJIAM
OBYYEHMSI)

OcBoeHue ydyebOHOro Kypca «Anrebpa» Ha ypoBHE OCHOBHOTO
obmrero  oOpa3oBaHUs  JOJKHO  oOOecmedywBaTh  JTOCTHIXKEHUE
CIIeIYIOIUXIIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB!

7 kaacce

Yucna u eviuucnenus

[l BeImonHsATH, coyeTas yCTHBIE M HUCHbMEHHBIE TPUEMBI,
apudmMeTnUecKue AEHCTBHS C PALMOHAJIBHBIMU YUCIAMH.

[l HaxoauTh 3HaYEHUsS YHUCIOBBIX BBIPaXEHUH; NPUMEHATH
pa3zHoOOpa3Hbie CIOCOOBl U MPUEMBI BHIYUCICHUS 3HAUSHU I
JpOOHBIX BBIpaXEHHH, coOAepXalmUX OOBIKHOBEHHBIE U
JeCSITHYHBIE pOOH.

[] TlepexoxuTh OT OXHOW (GOPMBI 3aMUCH YUCET K JAPYrou
(mpeoOpa3oBEIBATh ACCATHYHYIO JIp0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JE€CATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO 1pO0Bb).

[l CpaBHHBATh U YHOPAJOUYHUBATH PAallMOHAIbHBIC YHCIIA.

[ OKpyrisiTh 4mcia.

[J BpImOAHATH HNPUKUIAKY M OIEHKY pE3yiabTaTa BBIYHCIECHHH,
OLEHKY 3HAUYEHHUN YMCIOBBIX BHIPAKECHUMN.



BeImonHATH OEHCTBHS CO CTENEHSIMH C HATypalbHBIMHU
MOKa3aTeNsIMHU.

[IpuMeHATP TNpPHU3HAKH  JEJIUMOCTH, pa3JlOXEHHUE Ha
MHOXHUTEIWHATYpPaJbHBIX YHCEI.

Pemats mMpakTUKO-OPHEHTHPOBAHHBIE 3aJadH, CBSI3aHHBIE C
OTHOIIEHWEM BEJIWYUH, NPOMOPIHUOHAIBHOCTHIO BEJIUYHH,
MNPOIEHTAMH; HHTEPHPETHPOBATH PE3YyJIbTAThl PEIICHUS 3a0a4
C yd4eTOM OTrpaHWYEeHHH, CBA3AaHHBIX CO CBOMCTBAMHU
paccmaTtpuBaeMbiX 00BEKTOB.

Anzebpauueckue ewvlparxcenus

O

0

Hcnonb3oBaTh anredpandeckyo TEPMUHOJIOTHIO u
CHUMBOJINKY, IPUMEHSTH €¢ B IPOIECCEe OCBOCHMS YyUueOHOTO
MaTepHaia.

HaxonuTp 3HaueHUsI OyKBEHHBIX BBIPpAKCHHUM NpPHU 3aJaHHBIX
3HAYCHUAX NMEPEMECHHBIX.

BeimonusiTe  mpeoOpa3oBaHUs LEeJOT0  BBIpaXXeHUsA B
MHOTO4J€H HNpUBEJAECHUEM Mo100HBIX cllaraeMBlX,
packpbiTHEM CKOOOK.

BbImONHATE YyMHOXEHUE OJHOYJIEHA Ha MHOIOWIEH H
MHOTOYJICHA HAa MHOTOYJICH, IPUMEHATH GOPMYIBl KBaapaTa
CYMMBI U KBajJpaTa pa3HOCTH.

OcymecTBIATh Pa3JIOKEHUE MHOTOYJIEHOB HA MHOXHUTEIH C
MOMOIIbIO BBIHECEHHUs 3a CKOOKM 0O0mero MHOXHTENs,
TPYNIHPOBKH cllaraeMBbIX, NpUMEHEHHUS bopmyn
COKPAIIEHHOTO YMHOXEHHS.

[IpumenaTs mnpeoOpa3oBaHUS MHOTOYJIEHOB JUIS PEHICHUS
pa3IMYHBIX 33729 U3 MATEeMAaTHKH, CMEXKHBIX MPEIMETOB, U3
peanbHON NPaKTUKU.

HWcnonp30oBaTh  CBOMCTBA  CTEIEHEH €  HATypallbHbIMHU
MOKa3aTeNsIMH JUISL IpeoOpa3oBaHUs BBIPAXKECHHH.

Ypaenenuﬂ U HepaeseHcmea

0

Pemare nuHelHble ypaBHEHHMs C OJHOH MEpPEMEHHOH,
NpUMEHSAS MpaBUia Mepexona OT HCXOJHOTO ypaBHEHHUS K
paBHOCUIBHOMY eMmy. IIpoBepATh, sBIAETCA JH YHUCIO
KOpPHEM YpaBHEHHS.

[pumensars  rpaduueckue METOJABl  HOPHU  pEIIeHHUHU
JUHEHUHBIXYPaBHEHUN U UX CUCTEM.

[TonbupaTe mpuMepsl Map YHCEN, ABISIIOUIUXCS PEHICHUEM
JUEeNHOT0 YPaBHEHHUsS C ABYMs MEPEMEHHBIMU.

CTpouTh B KOOPJAMHATHOW MIJIOCKOCTH TpadUK JIUHEHHOTO
ypaBHEHHUS C JABYMs IEPEMEHHBIMHU; IMOJb3ysch rpadukom,
OPUBOJUTH NPUMEPHI PELICHUS YPABHEHUS.

Pematr cucTeMbl JABYX JIMHEWHBIX YypaBHEHUH C JByMS



NepeMEeHHBIMHU, B TOM 4YHcie rpad MuecKH.

CocTaBiaaTh MW pemarh JUHEHHOE YpPaBHEHHE HJIH CHCTEMY
JTUHEHHBIX YpaBHEHUU 1o YCJIOBHUIO 3ajauy,
HHTEPNPETUPOBATh B COOTBETCTBHHM C KOHTEKCTOM 3aJadu
MOJNy4YeHHBIH pe3ynbTarT.

Koopounamut u cpaguxu. @yuxyuu

N3o06paxarts Ha KOOPJIAMHATHOMU npsaMou TOYKH,
COOTBETCTBYIONIME 3aJaHHBIM KOOPAWHATAM, Jy4H, OTPE3KH,
MHTEPBAJIBl; 3aMUCHIBATH  UYHCIOBBIE  TNPOMEXYTKH  Ha
anredbpanvecKkoM s3BIKE.

OTMeuyaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpJAMHATAaM; CTPOUTH rpadUuKH TUHEHHBIX QYHKIUHA. CTPOUTH
rpadux pyakuuny = I x I.

OnuceBaTh ¢ NMOMOIBI0 (QYHKIHI H3BECTHBIC 3aBUCHMOCTH
MEX/JIy BEJIHYMHAMH: CKOPOCTbH, BpEeMs, PacCTOSHHUE; ICHA,
KOJIMYECTBO, CTOMMOCTB; INPOWU3BOAUTEIBHOCTH,  BpeMH,
00BEM paboTHI.

Haxonuts 3HaueHWe QyHKIHMHU MO 3HAUYCHHIO €¢ apTyMeHTa.
[Torumats rpaduuecKkuii cnocoO NMpeACTaBICHUS U aHATH3A
nH(OPMANNN; U3BJIECKATh U HHTEPIPETHPOBATH HHPOPMAIHIO
u3 rpa)uKOB pealibHBIX MPOIECCOB U 3aBUCUMOCTEII.

8 kiacc

Yucna u eviuucienus

0

HNcmonp30BaTh HadYalbHBIE TPEACTABICHHS O MHOXECTBE
NEWCTBUTCNBHBIX YHCEN I CpPaBHEHHS, OKPYTICHUS H
BBIYHMCICHUN; M300paxaTh ACHCTBUTEIbHBIC YUCIIA TOYKAMU
Ha KOOPJUHATHOHN NPsIMOU.

[IpuMeHSATh MOHSITHE apUPMETUUECKOTO KBAJPATHOTO KOPHSI;
HaXOJHUTh KBaJpaTHbIC KOpHH, HCIOJB3YsI npu
HEOOXOMMMOCTH KaJdbKyJSATOpP; BBHIMOJHATH IpeoOpa3oBaHUS
BBIPXEHHUH, COJNEpKAIMUX KBaJApaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBa KOpHE.

Hcnonp30BaTh 3alUCH OOJNBIIMX U MAJIBIX YHCEJ C MOMOIIb IO
NEeCATUYHBIX npobeit u creneHelt uncna 10.

Anzebpauueckue ewviparxcenus

[IpuMeHATh TOHATHE CTENEeHUW C IMeJbIM IMoKa3aTejeM,
BBIMIOJIHITH HpeoOpa3oBaHUs  BBIPaXCHUH, COAEpKAIIUX
CTEIEHHU C IeJbIM MOKa3aTeJeM.

BEIMONHATE TOXKIECTBEHHBIC MPEOOpPa30BaHUs PAlMOHAIbHBIX
BBIpaXEHHUI HAa OCHOBE MPaBHJ AEHCTBUIN HAJL MHOTOYJIEHAMHU
U aireOpandecKuMu Ipo0siMu.

PackmaneiBaTh KBaApPaTHBIN TPEXUJICH HA MHOXKHUTEIH.
[IpuMeHaTr npeoOpa3zoBaHUS BBIPAXCHUU IS pEIICHUS



pa3iIuYHBIX 3aJa49 U3 MAaTEMATUKHU, CMEXHBIX MTPEAMETOB, U3
peaﬂLHOﬁ NMpaKTUKH.

Ypasenenus u nepasencmea

[l Pemarts NUHEHHbIE, KBajJpaTHBbIC ypaBHEHHUS u
panuMoHalIbHBIE ypPaBHEHUS, CBOASIINECS K HHUM, CHCTEMBI
JBYX YPaBHEHHUH C IBYMsS HEPEMCHHBIMHU.

[ IlpoBoauTh mnpocTeWlINEe HUCCIAENOBAHUA YpPaBHEHUH U
CHCTEeM YypaBHEHHMIl, B TOM 4YHCIE C HPUMEHEHHEM
rpadudecKnX MpeacTaBIeHUNH (ycTaHAaBJIUBATH, UMEET JH
ypaBHEHHUE UM CHCTEMAaypaBHCHHUH PEHICHUS, €CIU UMEET,
TO CKOJBKO, U MP.).

[1  IlepexoauTh OT cCJIOBECHON (OpPMYIHMPOBKH 3aJadu K e¢
anredbpanyeckod  MOJeJM C  IMOMOIIBIO  COCTaBJICHUS
YpaBHEHUs HWJIU CUCTEMbl yPaBHEHUU, UHTEPIPETUPOBATH B
COOTBETCTBHUH ¢ KOHTEKCTOM 3aJlauM MOJTYyYECHHBIH pPE3yIbTarT.

[1  IlpuMeHSTH CBOICTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS,
OLIEHKH; pemaTh JHHEHHBIe HEpPaBEHCTBA C  OJHOMU
MNEPEeMEHHOW M  UX  CHUCTEMBI; naBaTh  rpaduUeckyro
MJUTIOCTPAIIMI0 MHOJKECTBA PEIICHUH HEpPaBEHCTBA, CHUCTEMBI

HEPaBEHCTB.
Dynkyuu

[ TloHuMaTh M HCHOJB30BaTh (PYHKIMOHAJIbHbIE NMOHATHSI W
SI3BIK (TEpMHUHBI, CUMBOJHYECKHE 00O3HAUYEHHA); ONMpenesITh
3HaYeHWe (YHKOUM 0O 3HAYCHUIO apryMeHTa; ONpeaeisTh
cBOWCTBAa QYHKIIMU MO e¢ rpaduky.

[1  Crpoutb rpaduxu 3JieMeHTapHBIX GQyHKUKH Buaa y =k/X, y = X,
Yy =X3,Y=X5Y =1x1];, onuceiBaTh CBOHCTBA YUCIOBOH PYyHKIHHU
mo e¢ rpaduky.

9 xnacc
Yucna u eviuucnenus

[l CpaBHUBaTh u yHopsIJ04UBATh palnuoHalbHbIE u
HppanuoHaIbHBIE YHCIA.

[l BrimonHsATs apudMeTHUecKue HAEHCTBUS C PpPaAIHOHAIBHBIMHU
4HuCcIaMH, codYeTas yCTHBIE W NHUCHMEHHBIE INPHUCMBI,
BBITIOTHSTH BRIYNCICHHUS C HPPANUOHAJIBHBIMHI YHCIaAMHU.

[l HaxonauTp 3HaueHUs CTENEHEHW C LEJbBIMU HOKa3aTelsIMHU HU
KOpHEHN; BBIYUCIIATh 3HAYEHUS YUCIOBBIX BBIPAKEHUMN.

[l Okpyrasate JAeHCTBUTENbHBIE YHCIA, BBIMOJHATb MNPUKUIKY

pe3yiabTaTta BBIqHCHeHHﬁ, ONCHKY YHUCIOBBIX BBIpa)KeHHﬁ.

Ypaenenus u nepasencmea
Pemwary nuHe#HBIE W KBajApaTHBIE YpPaBHEHUs, YypaBHEHWUS,
cBoAsmuecs K HHUM, HpocTedmue JIpoOHO-panMOHAaIbHBIC



ypaBHEHHUS.
Pemars cucTeMBl JBYX JIMHEHHBIX ypaBHEHHW C JBYyMs
NMEpPEMEHHBIMHU U CHCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJHO
ypaBHEHUCHE SIBISICTCS JIUHEHHBIM.

Pemrate TekcTOBBIE 3amadu ainrebdpamyecKMM cmocoboMm ¢
MOMOIIBIO COCTAaBJICHHS YpaBHEHUS WJIM CHCTEMBl JBYX
YpaBHEHHII ¢ ABYMS MepeMEeHHBIMHU.

I[IpoBoauTh NpocTeilline UCCIENOBAHUSA YPABHEHUN U CUCTEM
YypPaBHEHHH, B TOM YHCIE C NPUMEHEHHEM TpapUUECKHX
npejacTaBleHUN (ycTaHaBIUBATh, UMEET JU YPaBHEHHUE HIHU
CHCTEMA YPAaBHEHHW pEIIEHHUsS, €CIH HUMEET, TO CKOJIBKO, H
mnp.).

PemaTh cucTeMBl INHEWNHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIOYAIOIIMEe KBAJAPAaTHOEC HEPABEHCTBO; H300paxaTh peluIeHHe
CHUCTEMbl HEpPaBEHCTB Ha YHUCJIOBOM MNpsAMOMN, 3amuUChIBATh
pemeHne ¢ TOMOIbI CHMBOJIOB.

Hcnonp30BaTh HEpABEHCTBA IPU PEMIEHUH Pa3IMYHBIX 3a1a4d.

Dynkyuu X

Pacno3naBath  GYHKIHMH HU3YYCHHBIX BHUA0B. I[loka3wsiBaTh
CXE€MaTUYECKH pAacHojoXeHUe Ha KOOPAMHATHOU MIOCKOCTH

rpabukoB dyakunuit Buma: y = kx,y = kx + b,y = xk,y = axz
+ bx +c,y=x3,y=X,y=1x1|B3aBUCUMOCTH OT 3HAYEHHUI
K07 (O PHUIHEeHTOB; OMHUCHIBATH CBOWCTBA () YHKIIHH.

CtpouTthb u n3obpaxarhb CXEeMaTHYEeCKHU rpaduku
KBaJpaTUYHBIX QYHKIMH, ONMUCHIBATH CBOWCTBA KBaJAPaTHUYHBIX
GbyHkuUit no uxrpadukam.

Pacno3naBare kBajgpaTHYHyl (QyHKOU 1o ¢dopmyie,
NPUBOJIUTH MPUMEPHl KBaJApaTUYHBIX QYHKIIUN U3 pealbHON
KHU3HU, QU3UKH, TEOMETPHUH.

Apupmemuueckan u zeomempuueckas npozpeccuu
Pacno3naBath apu(METHYECKYIO u reOMETPUYECKYIO
MpOTpPEeCcCHU MPHU pPa3HBIX cocobax 3agaHus.
BBIMOTHATH BEIYUCICHUS C HCIOJB30BaHUEM GOPMYJ N-TO YiIeHA
apupMEeTHIEeCKON M TEeOMETPHUYECKOW MpPOTpeccCHuil, CyMMBHI
MEPBBIX N YIEHOB.
N306paxaTh  dYNEHB  MOCJIEJOBAaTEIBHOCTH  TOYKAMH  Ha
KOOPJAMHATHOW TJIOCKOCTH.

Pemats 3aja4d, CBA3aHHEIC c YHUCIOBBIMHU
MOCJeJ0BAaTEeIbHOCTSAMU, B TOM YHCIIE 3aJayd U3 peajlbHOU
KHU3HH  (C  HWCHOJNB30BAaHHEM  KalIbKyIsATOpA, I pPOBBIX

TEXHOJIOTHUH).






TEMATHYECKOE IVNTAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUS)

7 kaace (He menee 102 u)

pauMOHAJbHBIX YUCEI.
CreneHb € HaTypajJbHbIM
MoKa3aTeleM.

Pemenune ocHOBHBIX 3ajay

Ha ApoOM, MNPOUECHTH U3
pealbHON NIPAaKTUKHU.
[Ipusnaku JEJIUMOCTH,
pa3noXeHus Ha
MHOJUTEIU HaTypallbHBIX
YHCell.

PeanbHble  3aBUCHUMOCTH.
psamas u oOparHas

NponoOpUHUOHAIBHOCTHU

YaCTHOCTH B OCCKOHECYHYIO JCCATUYHYIO
po0b.

[IpumensaTy pa3HooOpa3Hblie cmoco0bI M
NpUEéMBbl BBIYUCJIEHUS] 3HAYEHUIl JPOOHBIX
BBIPa’KeHHIi, COIepKamuX OOBIKHOBEHHBIC
U JeCATHYHBIE JpoOW: 3aMEHIATh MpH
HEO0O0XO0UMOCTH JECSTUYIHY IO Ipo0b
OOBIKHOBEHHO U u 0OBIKHOBEHHYIO
NEeCSATUYHOW, TPHBONHUTH BBIPAXKCHHE K
dbopwme, Hamboee yInoOHOM JUTS
BBIYHCIICHUH, MpeoOpa3oBBIBATh IPOOHBIC
BBIPAaXXKCHHsSI Ha YMHOXCHUEC U JeJCHHUC

NEeCATUYHBIX JApobeld K JAeHCTBHAM C
IEJIBIMHY YHCJIAMH.

IIpuBoauTL  YMCJIOBBIE W  OYKBEHHbIE
npumMepbl CTEIEHU C HATypalbHBIM

Ha3Banue DJIeKTPOHHbIE
pa3nena OcHoBHOE colep:kaHue OcHoOBHBIE BH/IbI AeSITEJIbHOCTH (uugposbie
(TeMbl)(4HCII0 00y4aroLuxcs o0pa3oBaTe/ibHbI
4acoB) e pecypchl)

ucjiaau IlonsTue pauMoHaIbHOTO CucremMaTu3upoBaTb U 00oramarb 3HAHUA
BBIYMCIACHUA. | yyca. ApudmeTnueckue 00 OOBIKHOBEHHBIX U ACCSITHUYHBIX IPOOSIX.
PanuoHanbHbI NeNlcTBUSI c CpaBHMBaTh W YHOPSJA0YMBATH JpoOH,
e Jyucja pauuMoOHaIbHBIMU YHCIAMHU. npeoOpa3oBEIBas npu HEO0OXO0AUMOCTH
(25 ) CpaBHeHue, IecsATUYHBIE NpoOW B OOBIKHOBCHHBIE,

yIOpsT0OUYUBAHUE OOBIKHOBEHHEBIC B IeCSATUYHEIEC, B




MOKa3aTelsieM, 00BsACHSA 3HAYCHUS
OCHOBAHMS CTCNEHU U MOKa3aTelsl CTEIEeHH,
HAaXOMHWTh 3HAYCHHS CTemeHed Buaa an (a
— nboe panmoHaIbHOE HYHCIO, N —
HaTypalbHOE YHCIO).

IToHUMATH CMBICIT 3aMUCH OOJBIIUX YUCEI
C TMNOMOIBIO JECATHYHBIX Apobeil nu
creneHeid uywmcia 10, mpuMeHATH UX B
peanbHBIX CHTyanHsiX.

[MpuMeHsATh NPHU3HAKU AEIMMOCTH, Pa3JIONKEHHS
Ha MHOXKHUTEIH HaTypalbHbIX YHCEIL.

PemaTs 3aga4un Ha YacTH, IPOLEHTHI, IPOIIOPLIUH,
Ha HaXOXJIeHHe Ipoou (IPOLEHTa) OT BEIHUUHEI
W BEMUYUHBI MO e¢ npodu (MPOICHTY), Opodu
(mporieHTa), KOTOPBINA COCTABIISIET OAHA BEJITHUYMHA
ot gapyroil. IlpuBoauts, pa3dbuparb, OIEHHBATH
pasiuuHble  pEIIeHMs,  3alkCh  peIIeHHI
TEKCTOBBIX 3a/1a4.

PacriosnHaBate M OOBACHATH, ONHMPAsCh Ha
OIIPEAENIEHNs, TMpPSIMO NPONOPIHUOHAIBHBIE U
00paTHO  NHPONOPIMOHAIBHBIE  3aBHCUMOCTH
MEX/1y BEJINYMHAMHU; IPUBOJUTH IIPUMEPHI ITHX
3aBUCHMOCTEH W3 pEaJbHOI0 MHUpa, M3 APYTUX
y4eOHBIX IPEAMETOB.

PemaTh mpakTHKO-OPHEHTHPOBaHHBIE 3aJa4M Ha
JIpoOW, TIPOLEHTHI, TMpPAMYI0O M  OOpaTHYIO
MIPONOPIMOHATIBHOCTH, IPOIIOPIHN




Auaredpau
YyeckHne
BbIpasKeH
ust (27 u)

bykBeHHBIE  BBIpa)KeHUS.
IlepemeHHBIC.

HJonmyctumbie 3HAYCHUS
nepeMeHHbIX. DOpPMYIIBI.
[IpeobpazoBanue
OYKBEHHBIX  BBIPaXXKCHHH,
packpbiTHE CKODOOK u
MpUBEJICHUE MOIO00HBIX
cllaraeMBIX.

CBolicTBa CTENEeHHU c
HATypaIbHBIM

MmoKa3aTeleM.

MHOTOYJIEHEI. CroxeHnue,
BBIYHTAHUE, YMHOKEHHE
MHOTOYWIEHOB. Dopmybl
COKPAIIEHHOTO YMHOKCHHS.

Pasnio)xeHrie MHOTOWICHOB Ha
MHOXHTECIIN

OBaanernb anredpanuecKon
TEPMUHOJOTUEN u CUMBOJHUKOH,
NPUMEHATh €¢ B Ipolecce OCBOCHHUSA
yueOHOTO MaTepuana.

Haxonurts 3HAYCHUSA OyKBEHHBIX
BBIPAaXEHUH NpPHU 3aJaHHBIX 3HAYEHUAX

OyKB;  BBINOJHATH  BBIYUCIECHHUS IO
bopmymam.

BoimoansiTe  npeoOpa3oBaHHs  1I€JOTO
BBIPaXKCHHUS B MHOTOWICH IPHUBEICHUEM
noJ00HBIX claraeMelx, packpbeITHEM
CKOOOK.

BBEINMONHAT, ~ yMHOXKCHHE  OJHOWICHA  Ha
MHOTOWICH W MHOTOWIEHa Ha MHOTOWICH,
OpUMEHATE  (GOpMyNBl  KBajpata CyMMBI |

KBajpaTa pa3HOCTH.
OcymecTBIATh Pas3iIokeHHEe MHOTOWIEHOB Ha
MHOXKUTEIH ITyTEM BBIHECEHHS 3a CKOOKH 001I1ero
MHOXXUTEIS, MPUMEHEHHS (OPMYJIBI Pa3HOCTH
KBapaToB, (OPMYJI COKPAIICHHOTO YMHOXEHHUSL.
[IpumensaTs TpeoOpazoBaHWE MHOTOWIEHOB IS
pemeHusT pPa3INYHBIX 33aJad W3 MAaTeMaTHKH,
CMEXXHBIX IIPEIMETOB, U3 PEATHHOM MPAaKTHKH.
QT-IRRT\MT/ITR(‘H C HPTﬂpT/IPﬁ pﬂQRT/I’T‘I/Tq MAaTECMATUKH




YpaBHeHus

Pemarp nuHEeliHOE ypaBHEHHE C OJHOU

YpaBHeHue, npasuia .
u HpCO6pa3OBaHI/Iﬂ NMEPEMEHHOU, MIPUMEHAA NMPaBUJa Mmepexona
HEPABEHCTB | ypaBHEHHS, OT UCXOJHOI'0O YPAaBHEHUA K PABHOCUIBHOMY
a(20 u) PaBHOCHIBHOCTD emy Oomnee mpoctoro Buzpa. IlpoBepsiTh,
ypaBHEHUIA. JIuneiinoe SBJISIETCA 1M KOHKPETHOE 4YHMCIO KOPHEM
ypaBHEHHE c OJTHO M YpaBHCHHA.
TepeMEHHOM, pemenne IMondupaThs NpuMepsbI ap 4ucel,
JTUHEUHBIX ypaBHCHHﬁ. ABIAOIIUXCA PCIICHUECM JIMHECUHOT O
Pemenue 3aJla4 ¢ TOMOIIbIO YpaBHCEHUA C IBYMSA NEPEMCHHBIMHU.
ypaBHEHHUIA. CTpoOMTH B KOOPIAMHATHON MIOCKOCTHU
JluneiiHoe  ypaBHEHHE C rpauk JUHCHHOTO YPABHCHHUS C JABYMSI
IBYMs MEPEMEHHBIMH H €T0 MEepPEeMEHHBIMU; TOJb3YysICh rpadukom,
rpapux. Cucrema  ABYX NPUBOJAUTHL NPHMEPbI PEIICHUS
JUHEWHBIX ypaBHeHHil ¢ | YPaBHCHWA.
JABYMSI mepeMeHHbIMH. Haxovzmn, peleHne CHCTEMbL ABYX
Pemenue CHCTEM JUHEWHBIX YPAaBHEHUH ¢ IByMs
ypaBHCHU I crocobom HEPEMCHHBIMH.
MOJCTAHOBKH M CHOCOGOM CocraBisiTh M PpelmlaTbh YPaBHEHHE HIHU
CHOKEHMIS CHUCTEMY YpaBHEHHH MHO YyCJIOBUIO 3aJayH,
HHTEPNPETUPOBATE B  COOTBETCTBUHM  C
KOHTCKCTOM 3ajJjauyu HOqueHHBIﬁ
pe3yibTar
Koopaunarbin Koopnunara  touku  Ha N306paxkaTh Ha KOOPJAUHATHOU NpsSIMOU
rpauKu. OpsIMO. UucnoBeie TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM
@®ynkunu (24 npoMexyTku. PaccTosiHue KoopAuHaTaM, Jy4u, OTPE3KHU, HHTCPBAJIbI,
4) MEXAYy JABYyMs TOYKaMH 3aMHUCHIBATHh UX HA alITeOpamdecKkoM S3BIKE.
KOOPAMHATHON NPAMOM. OTMedaTs B KOOPAUHATHON IJIOCKOCTH TOYKH IO
Hp;[Moyrom,Hag CHUCTEMA 3aJaHHBIM KOoOpJauHaTam, CTpPOUTH rpa(’pmm
KOOpJMHAT  HAa  IUIOCKOCTH. HECIIOKHBIX 3aBHCUMOCTEH, 3aJJaHHBIX

IIpumeps! TpaduKOB, 3aJaHHBIX

(hopMynaMu, B TOM YHCIIE C TOMOIIBIO MU(PPOBBIX




dbopmynamu. Urenue rpadukon
peanbHbIX 3aBUCUMOCTEN.
Honmsatne ¢ynxmmm. [paduk
¢yakoun. CBoiicTBa (yHKIHH.
JluneitHas (HyHKITHSL.
Ioctpoenwue rpaduka IHHEHHOM
¢yaxauu. ['paduk GyHKINN Y =
I x1

J1abopaTopuii.
[TpumMeHsTS, u3ydJaThb IPEUMYIIECTBA,
UHTEPIPETUPOBATh rpadudeckuii crocob

NpPEACTaBICHUA W  aHalW3a  Pa3’HOOOpa3HOH
JKMU3HEHHOW MH(OpMAIHK.

OcBamBarteh TOHATHE (YHKIMH, OBJIAIECBATh
(hyHKUIMOHAIBHON TepMUHOJIOTHEl. Pacnio3HaBaThk
nuHelHyo Gynknuio Y = KX + b, onuceiBate ¢
CBOMCTBA B 3aBHCHUMOCTH OT 3HAYCHUI

ko3¢ durmentos K u b.

CrpouTtb rpaduku JInHeHHOH QyHKIMH, QyHKIUH
y=1Ixl

Hcnonb3oBate  mmdpoBble  pecypchl  miA
noctTpoeHus rpadukoB QyHKIUN U U3ydEHUS UX
cBoiictB. [lpuBoauTh  mOpuUMEpBl  JMHEHHBIX
3aBHCUMOCTEH B  peaJbHBIX IpoIeccax U
SIBJICHHSIX

IMoBTOpEeHUe U
0006menne(6
1)

[ToBTOpEeHue OCHOBHBIX
MOHSTUH U METOJOB Kypca 7
KJlacca, 00o0menne 3HaHU K

Bpi0upaTh, NIPpUMEHATHh OLEHUBATDH CIOCOOBI

CpaBHEHUS qucel, BBIYMCIICHUH,
npeoOpa3oBaHUN  BBIPAXKEHHUH,  pEIICHUS
ypaBHEHHUI.

OcymecTBJIsATH CAMOKOHTPOJIb

BBIIIOJIHSIEMBIX JEHCTBUH M CaMOIPOBEPKY
pe3ylbTaTa BHIYMCIEHHUH, NpeoOdpa3oBaHuii,
MOCTPOEHUH.

Pemate 3amaun u3 peanbHOU KU3HU, IPUMEHSIThH
MaTeMaTUYECKUE 3HaHMs JJId pEeHICHUs 3a1a4 U3
JPYTUX IPEAMETOB.




Pemars TEKCTOBBIE 3a/1a49H,
BEIOMPATH CTIOCOOBI pelIeHIs 3aJa9l

CpaBHUBATH,

8 kmacc (me menee 102 )

HasBanue DJIeKTPOHHbIE
pasngeaa OcHoBHoOe cojep:kaHue OcHOBHBIC BH/IbI 1CATEIbHOCTH (uudpossie
(TeMblI) 00y4aroLuxcs o0pa3oBaTe/ibHbI
Kypca (4uciao e pecypchl)
4acoB)
Yuciaamu KeanpaTtHblil KopeHb U3 ®opMyIHUPOBATH ompemegeHue
Buluncaenus. | yucna.lloustue 00 KBaIPAaTHOTO KOPHS u3 qucIa,
KBaapaTrusbie UppalrMOHAJIbHOMYHUCIC. apu(METHUYECKOTO KBaJAPATHOTO KOPHSI.
kopuu (15 4) | JlecsaTuunnie IIpumeHsaTH onepanuio U3BJICUCHUSA

NpUOIUKEHUS KBaJpaTHOrO0 KOPHS U3 uHUCIa, HCHOJb3YH

UPPAalHOHAIBbHBIX YHCEI.
JelicTBUTENbHBIC YUCIA.
CpaBHEeHHE
JEeHCTBUTEIBHBIX YUCET.
ApudmeTHueckui
KBaJApaTHBIUKOPEHb.
YpaBHeHue BUjaa X2 = a.
CBoiicTBa apupMeTHUECKUX
KBaJpaTHBIX KOpHEH.
IIpeoOpa3oBaHMe YUCIOBHIX
BBIpAKEHUII,

IPH HEOOXOIMMOCTH KAJBKYJISATOP.
OueHUBATH KBAJAPaTHBIC KOPHHU I[CJIBIMU
YHUCJIAMHU U JCCSATUYHBIMU APOOSIMHU.
CpaBHHUBATH " YHOPAI0YUBATH
palHOHAIbHBIC M HPPaIlMOHAIbHBIC YHCIIA,
3alMMCaHHbIe C TOMOINBIO KBaIpPaTHBIX
KOpPHEH.

HUccaenoBarh ypaBHEHHUE X2 = 8, HAXOAUTh
TOYHBIC U NPUOTMKEHHBIE KOPHU TIpH a >
0.
HccnenoBarnb

cBOlicTBa KBaJpaTHBIX




coJepKalluX KBaJgpaTHbIE
KOpHH

KOpHEH, MPOBOAS YNCIOBBIE SKCIIEPUMEHTHI
c HCIIOJb30BaHUEM KaJbKyJsiTOpa
(koMmBIOTEDA).

Joka3pIBaTh CBOHCTBA apu(METHUECKUX
KBaJpPaTHBIX KOPHEH; NMPUMEHITh HX I
npeoOpa3oBaHUs BBIpaXKECHHUII.

BrInoJIHATH Npeo0pa3oBaHUsA BHIpAXKCHUN,

cojiepKaIux KBajJpaTHBIE KOPHH.
BrrpaxaTh TepeMeHHBIC H3
FeOMETPUUYCCKHUX U QU3UUCCKHUX HOPMYII.
Beiuucaare 3HAYEeHH S BBIpaXKEHUH,
coJiepKaIux KBaJpaTHBIC KOPHH,
HCTIONB3YS npu HEOOXOIUMOCTH
KalbKYISTOP.

Hcnmoap3oBaTh B XOJ€ peEIICHUS 3ajaad
dJIEMEHTapHBIE npeJcTaBJIeHUS,
CBsI3aHHBIE c MpUOITUKEHHBI MU

3HAYEHUSMH BEIMUHH.
3HAKOMUTBCS €  HCTOpHed  pa3BUTHUSA
MaTeMaTHKU

Yucaamn
BbIYHCJICHHUS
. Crenensb ¢
HeJbIM
nokasareJie
M (7 1)

CrereHs ¢ LCJIBIM ITOKa3aTCJIEM.

CrangapTHas 3aIich 4ucia.
Pa3mepsl 00beKTOB
OKpy»atomiero Mmupa (ot
AIIEMEHTAPHBIX YaCTHII JI0
KOCMHYECKUX 0OBEKTOR),
JUTUTENBHOCTD MPOLIECCOB B
oKpy>katorieM mupe. CBoHcTBa
CTEICHU C IIETIBIM IT0Ka3aTeIeM

DopMyJIHPOBATH ONpPe/e/ieHHEe CTEICHH C
LEJIBIM TT0KAa3aTeJIeM.

[pencTaBasiTh 3amUCh OOJNBITUX M MAJBIX
qUCell B CTAaHAAPTHOM BUJIC.

CpaBHHMBATH YHCJIA ¥ BEIUYUHBI,
3alMCaHHBIC C HCIIOJB30BAHUEM CTCICHU

10.

Hcnoab30BaTh 3alHCh YUCEI B CTAHJAAPTHOM
BUJIC JJIsS BBIPAXKCHUS Pa3MepoOB 00BCKTOB,
JUTUTEIILHOCTH IIPOIECCOB B




OKpY’KaIieM MHpe.
®opMyIUpPOBaTh, 3alIUCHIBATh B
CMMBOJINYeCKOH (opme U HILJIIOCTPUPOBATH
NpUMepaMH CBONWCTBA CTENEHU C LEJIBIM
mokaszaTeJIeM.

IIpuMeHsATH CBOMCTBA CTENEHU JJId
npeoOpa3oBaHUS BRIPaXCHUH, COACPIKATIUX
CTENEHH C LEJBIM MOKa3aTeJIeM.
BbINOJHATH A€l CTBUSA C YHCIIAMU,
3allUMCaHHBIMHU B CTaH)lapTHOM BUIOC
(yMHOXeHHE, elieHne, BO3BEJICHUE B
CTETCHbB)

Auredpaunye
cKue
BbIPasKeHUsI
KBaapaThsl
i TpéxwieH
(59

KBanpaTtusiii TPEXUJIEH.
Pa3noxeHne KBagpaTHOTO
TpeXUJeHaHa MHOXHUTEIHU

Pacnmo3naBaTh KBaJApaTHBIH TPEXUJIECH,
YCTaHaBJINBATHhBO3MOXHOCTD €TI0
pa3IoXeHUsT Ha MHOJXHUTEIIH.
PackaaabiBaTh HA MHOMKHTEJHU
KBAaJAPATHBIN TPEXUJIEHC HEOTPUIIATEIbHBIM
JTUCKPUMHHAHTOM

Auiredpau
yecKue
BBIPa:KeH
usl.
Auredpan
yeckast
JpodL

(15 )

Anrebpanueckas Ipo0b.
JonycTtumble 3HAYECHUS
MEePEeMEHHBIX, BXOJISIIUX B
anrebpanvyeckue
BBIPAKCHUS. OcHOBHOE
CBOMCTBO anredpamueckoit
npo0u. Coxpamnienue
npooeii.

CrnoxeHnue, BBIUMTAHUE,
YMHOXXEHHE U  JelieHue
anredbpanyuecKux npobeii.

3anuchIBaTh aJireOpandyecKue BoIPa X CHUS.
Haxoaurtnb

00JaCcTh ONIpEAeNICHNs] PAlMOHAIBHOTO
BBIPAKCHUS. BHIMOJNHATH YHCIOBBIC
MMOJICTAHOBKHU ¥ BBIYHMCJIATH 3HAUCHHE
IpoOu, B TOM YHCJE C MOMOMIBIO
KaJbKyJsITOpA.

@D opMyJIUPOBATH OCHOBHOE CBOICTBO
anrebpandeckKouaApoOn U NMPUMEHSATh €ro
JUTsl peoOpa3oBaHus ApoOeii. BoIMOAHATH
aeiicTBHA ¢ anreOpamIecKUMHU




IIpeoOpazoBanue
BBIpaXE€HUH, coOlepKalUux
anrebpamdeckue npodu

npoosmu.llpuMeHATh IpeoOpa3zoBaHus
BBIPaXKEHUM ISl pelIeHusI3a1ay.
BripaxkaTh nepemeHHble U3 Gpopmyn
(pu3mueckux, TeOMETPUICCKUX,
OMHUCHIBAOINX OBITOBBIC CUTYAIlHH)

YpaBHeHnus
H
HEpPaBEeHCTB
a.
KBagpatubi
€ YypaBHeHHsA
(15 )

KBanpatHoe ypaBHEHHUE.
Henonnoe KBaJpaTHOE
ypaBHEHHUE. dopmyna
KOpHEH KBaJpaTHOTO
ypaBHEHHUS. Teopema
Buera.

Pemenue ypaBHEHUH,

CBOJSIIIUXCS K KBaAPATHBIM.
IIpocreiimue IpoOHO-
panuoHalbHBIC YPAaBHECHHUS.
Pemenne TEKCTOBBIX 3ajad
C TOMONBIO KBaApPaTHBIX
ypaBHEHUH

Pacno3HaBaTh KBaJgpaTHBIC YPABHCHUS.

3anuceiBaTh hopmyay KOopHeH
KBaJApaTHOTO ypaBHEHHUS, pemartsb
KBaJpaTHble YypPaBHEHUSA — TIOJHBIE U
HETIOJIHBIC.

IIpoBoaurs  mnpocreiimue  HCCACTOBAHUA
KBaJIpaTHBIXYPABHEHHUII.

Pemate ypaBHeHHMsl, cCBoOJfIHEeCH K

KBaJpaTHBIM, C TOMOIIBIO0 NpeoOpa3oBaHUN
1 3aMEHOHU MmepeMeHHO.

HabOaoparey uW  aHaJuM3UMpPOBATHL  CBA3b
MEXAy  KOpHAMH ®  KodpduumeHTamu
KBaJIpaTHOTO YpPaBHEHHS.

®opmyaupoBarb TeopeMy Buera, a Takxke
oOpaTHylO  TeopemMy, MNPUMEHITh JTH
TEOpEMBI JUIS PEeIIeHHS 3a1ad.

Pemrate TexcTOBRIE 3amauM  anreOpanvdecKuM
crocooom: HEPEXONTh oT CIIOBECHOM
(hopMymHpOBKH YCIIOBHSA 3a1a9u K
anreOpandeckoil MOJEeNM IIYyTEM COCTaBIICHUS
YpaBHEHHUs; pellaTh COCTABICHHOE YpaBHEHHE;
UHTEPIPETUPOBATH PE3YJIbTAT.

3HAKOMUTBCS C HCTOPUEH Pa3BUTHS anreOpbl




YpaBHenust
U

Jlunelinoe ypaBHEHHE C
IBYMS MEPEMEHHBIMHU, €T0

Pacno3naBarp JHHElHbIE YypaBHEHHUS C
JIBYMsI IEPEMEHHBIMH.

HeIC)aBeHCTB rpad K, IpUMepHl PelICHUS Ctpouth rpaduku TUHEHHBIX YpaBHECHUH, B
a. CHCTeMBI | v 1o p ey B —_— TOM 4HcCIe
ypapHenmii | T o HCIO0JIB3Ysl HH(POBbIe pecypchl.
134 )
( ) Pemenme  cHCTeM  JBYX Pgag:eqzrob e HapannenebeIe . u
JUHEHHBIX ypaBHEHUH C fiepecexaiomuecs TIpAMEIL = ux
ypaBHECHHUAM.
JIBYMsI MEepPEMEHHBIMU. .
PemaTp  cucTteMbl  IBYX  JHHEHHBIX
[Ipumepsl pemieHUs] CUCTEM N
. . ypaBHEHUW ¢  ABYMsS  HEPEMEHHBIMHU
HEJIMHEWHBIX ypaBHEHHUH C .
MOJICTAHOBKOM M CIIOXEHHUEM.
JIBYMS IEPEMEHHBIMH. N
PemaTh mpocteiimue cucTeMbl, B KOTOPBIX
I'paduueckas .
OJHO M3  ypaBHEHMH  He  sBIAETCA
HHTEpHpeTalnus ypaBHECHUS .
JTUHEHHBIM.
C JABYMs TEpPEMEHHBIMH U
N IIpuBoauTs rpauyecKyl0 MHTEpHpPeTALNHIO
CHCTEM YpaBHEHUH C ABYyMs
pelIeHus ypaBHEHHS c JIBYMs
MEepEeMEHHBIMH. !
Pellerie TeKCTOBLX 34134 MepeMEeHHbBIMH M CHCTEM YpaBHEHHH c
A JIByMsI IIepEMEHHBIMHU.
¢ TOMOIIBIO CHCTEM | PemaTh TeKCTOBBIE 321a4H ANTe6pPanueCcKUM
ypaBHCHHNH crocobom
YpaBHenusi | Yuciosbie HEPABEHCTBA U ®opmyaupoBaTh  CBOHCTBA  YHUCIOBEIX
u HXCBOHCTBA. HEPaBEHCTB, HJUTIOCTPUPOBATH 175.¢ Ha
HepaBeHCTB | HepaBeHCTBO ¢ 0OHOH KOOPJAMHATHOM npsIMOH, JOKa3bIBaTh
a. nepeMeH-HOM. JIunelinse anreGpanyecKH.
HepaBencTB | HEpaBEHCTBA C OJIHOH IIpuMeHsTHL cBOICTBA HEPAaBEHCTB B XOJ€
a (12 ) IMEPEMEHHON U UX pEUICHHUE. peleHus 3aau.

CucTeMbl IMHEHHBIX
HEPaBCHCTB C OJHOM
MEPEMCHHON U UX pCIICHUC.
N3o0paxenue pemeHUs
JIMHEMHOT0 HEPABEHCTBA U

Pematsb nuHeiiHbIE HEPABEHCTBA C OJHOU

MIEPEMEHHOM, H300paXkaTh PCIICHHE HEPABSHCTBA
Ha YUCJIOBOM MPSIMOH.
Pemats  cuctemsl

JIMHEHHBIX HCPABCHCTB,




UX CHUCTEM Ha YHCIOBOH
npsaMoi

n300pakaTh pELIEHHWEe CUCTEMBl HEPAaBEHCTB Ha
YHCJIOBOU MPSIMOM

DyHKIHNH.
OcHoOBHBIC
nousiTus (5

4)

[MousTue pyHKIHUH.
OO6nacTh onpeeICHUS U
MHO€ECTBO 3HAYEHU N
GyHKIHY.

Crnoco0bl 3agaHus QyHKIUIA.

Hcnonb30BaTh QyHKIHMOHAIBHYIO
TEPMUHOJIOTHIO U CUMBOJIUKY.

BoruncasaTh 3HaYeHUus QYHKIUHA, 3aJaHHBIX
dbopmynamu (mpu HEOOXOIUMOCTH
HCIMOJB30BATh KAIBKYJISATOP); COCTABIAATH
Ta0aAuUBbI 3HAYEHHI QYHKIHH.

DyHKIHH.
Yucaosbie
dyuxmun (9
1)

I'paduk pyHKINH.
CBoiicTBa QyHKIHUHU, UX
oToOpaxeHHUEe Ha TpaduKe
UTeHue U mocTpoeHUE
rpaduKoB pyHKIUH.
[Ipumepsi TpaduKoB
GYyHKIUH, OTpa’KaIMUX
pealibHbIE IPOLECCHI.
OyHKINU, ONMUCHIBAIOIIHE
NpsSAMYy0 ¥ 00paTHYIO
NpONMOpIUHOHAIbHBIE
3aBHCHUMOCTH, UX TpapUKH.
I'unepbona.

I'pabux pynkuauu y = X2.
OyHKOHH Y = X2,y = X3,
y=%, y=1Ixl,
rpaduuyeckoe penieHue
YypaBHEHHUH M CUCTEM
YpaBHEHU U

CrtpouTh 1o Toukam rpadpuxku GpyHKuuii.
OnuchIiBaTh CBO¥CTBAa (YHKIMK HA OCHOBE €¢
rpadguuecKkoro npejcTaBICHUs.
Hcnoap3oBaTh QYyHKIMOHAIBHYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY.

HccnenoBars npumepsl rpadukos,
OTpaXKaIOINX PEalbHbIE MPOIECCHl U SIBICHUSA.
IIpuBOAUTH MPUMEPHI IPOLIECCOB U ABJICHUIH C
3aJlaHHBIMU CBOHCTBaMHU.

Hcnosib30BaTh KOMIBIOTEPHBIE IPOTPAMMBI
JUI TOCTpOoeHUS rpaduKkoB GYHKIUH H
W3YYEHUS UX CBOUCTB

HaxoauTh ¢ momomisio rpaguka GyHKIHT
3Ha4YeHHE OJHOW M3 pacCMaTPUBAEMBIX
BEJIMYMH MO 3HAYEHUIO JIPYTOH.

B Hec10KHBIX C1y4YasiX BBIPaKATh
($hopMyI0il 3aBUCHUMOCTDh MEXKAY BEIUINHAMH.
OnucpIBaTh XapakTep U3MEHEHUS OJJHOHU
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS




JIpyrou

Pacno3naBarb BBl H3y4aeMbIX QYHKIMH.
IMoka3pIBaTh CXeMaTHYCCKH MMOJI0KEHHE HA
KOOPAMHATHON IJIOCKOCTH rpadukos
dynkumii Buga: y = X2,y = X3,
y=xy=IxL

Hcnonb3oBaTh QyHKIHOHAJBLHO-
rpaduyeckne npeacTaBJeHUs AJ PelICHUS
M UCCJICJOBAHUSA YPABHEHHI U CHCTEM
YPaBHEHU.

IIpuMeHaTh HUPPOBBIE Pecypehl 1Js
NOCTPOeHHUsI TPAPUKOB PyHKI M

IloBTOpEHUE U
00001IeHHE
(6 )

I[ToBTOpeHUE OCHOBHBIX
MNOHSATUN U METOJIOB KypCOB
7 u 8 xkmaccoB, 0000meHNE
3HAHUU

BpiOupaTh, NIPUMEHATH, OEHUBATH CHOCOObI

CpaBHEHUs yucel, BBIUMCJICHUI,
npeoOpa3oBaHWi  BBIpaXEHHUH,  peIICHUs
YpPaBHEHUH.

OcyuecTBIsATh CaAaMOKOHTPO.1b

BBIMOJIHSAEMBIX JAEHCTBUA M CaMONPOBEPKY
pe3ynbTaTa BRIYUCICHUN, IpeoOpa3oBaHui,
MOCTPOEHHUH.

Pemiate 3agaum W3  peaqbHOH  KU3HH,
NPUMEHATh MaTeMaTHYECKHE 3HAHUA I
pelleHus 3aj1a4d U3 Jpyrux npeamMeTosB.
PemaTs TekcTOBBIC 3a/Ja4H, CPAaBHUBATH,
BBIOUPATHCNOCOOBI pENICHU 3a]a4u




9 kaacc (He meHee 102 u)

bie ynciaa (9 4)

MHOX€eCTBO IeHCTBUTENBHBIX
HHCeN; IeHCTBUTEIbHBIC YHCIa KakK
OECKOHEUHBIC IECATHIHbIC TPOOH.
B3anMHO 071HO3HAUHOE
COOTBETCTBHE MEXK/Ty MHOXECTBOM
NMeHCTBUTEIbHBIX YHCEIT U
MHO>KECTBOM TOYEK KOOPJHUHATHON
npsimoit. CpaBHEHHE
NMEeHCTBUTEIHHBIX YHCET,
apupMeTHIeCKrue ASHUCTBHSI C
NeCTBUTENbHBIMA YHCIIAMHU.
IMpubmmxeHHOE 3HAUCHNE

Oxpyrnenue unceln. [Ipukuaka u
OIICHKA PE3yJIbTATOB BEIYMCICHUN

BCIIMYUHBI, TOYHOCTH l'IpI/I6J'[I/I)KeHI/IH.

O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
NEUCTBUTENILHOTO YHCIIA KaK 0ECKOHEYHOM
NMECATUYHOM APOOH, MPUMEHSTh NCCATUIHBIC
MpUOIMKEHUS pallMOHABHBIX M UPPAIlIOHATBHBIX
YUCE.

MN300panxaTs 1eHCTBUTENbHBIE YUCIA TOUKAMHU
KOOPJUHATHOM MPSIMOH.

3anmnceIBaTh, CPABHUBATh U YIOPSIIOYHBATH
IEHCTBUTEIBLHBIE YHCIIA.

BEITIONHATE, cCOYeTast yCTHBIC U TUCBMEHHBIE IPUEMBI,
apupMeTHIECKHe ASHCTBYS C pallMOHATLHBIMA
YHCJIaMH; HAXOANUTh 3HAUYEHHUS CTENEHEH C IEIBIMHU
MOKa3aTeJsIMU ¥ KOPHEH; BEIYUCIIATH 3HAUSHUS
YUCIIOBBIX BHIPKEHUH.

[TosryanTs MpeacTaBIEHUE O 3HAYUMOCTH
NMEWCTBUTEIHHBIX YUCEIT B IPAKTUICCKOM
NMesITeIbHOCTH YeJIOBEKA.

AHAJIU3UPOBATH U JCTAaTh BHIBOIBI O TOUHOCTH
MPUOJIMIKSHUS ICHCTBUTEIFHOTO YUCIIA TIPU PEIICHUH

Ha3zBanue JIEKTPOHHBbIE
pasaena OcHoBHOE colep:kaHHe OcHoBHBIE BHIBI AeATEILHOCTH (udposbie
(TeMbI) o0yyarouuxcst o0pa3zoBaTeJbHbI
Kypca (4ucio e pecypchl)
4ACOB)

Uucnau PannonanbHbIe YHCIA, Pa3zBuBaTh NpeCTaBICHUA O YUCIAX: OT MHOKECTBA

BBIYMCJIEHHS. HPpAlMOHAIBHBIC YHCIA, KOHEUHbIE [HATypalbHBIX YUCEN JO MHOKECTBA ACUCTBUTEIBHBIX

JlelicTBUTENILH 1 OECKOHEYHBIE IECATHYHbIE IPOOU. HHCEIL.




3ajau.
OKpyrasiTh IEHCTBUTEIbHBIC YUCIIA, BEIOIHATh
MPUKUIKY PE3yJIbTaTa BEIYUCICHUH, OLICHKY
BHAYEHUI YMCIIOBBIX BBIPAKEHUM.

3HAKOMUTBCS C HCTOPUEH pa3BUTHSI MATEMAaTHKH

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHus c
OHOM
nepeMeHHOM
(14 )

JIuneliHO€ ypaBHEHHUE.
Pemenue ypaBHEeHUH,
CBOOSIIUXCSA K TUHEHHBIM.
KBanpaTtHoe ypaBHEHUE.
Pemenue ypaBHeHUH,
CBOISIIUXCS K KBaAPATHBIM.
buxBagpaTHBIC ypaBHEHHUS.
IIpumepsl pemieHUs
YpaBHEHUH TpeTbel U
4eTBEPTOH cTeneHel

Pa3JI0OKEHUEM HAa MHOXHUTCIIH.

Pemenune npo6HO-
pamuOHAaNbHBIX YPaBHCHUI.
Pemenne TeKCTOBBIX 3ajau
aIreOpanvdecKuM METOIO0M

OcBauBaTh, 3alIOMHHATH M IPUMEHSATH
rpadguyeckue MeTOABI IIPU PELUICHUHU
YpaBHEHUN, HEPABEHCTB U UX CUCTEM.
Pacno3sHaBaTh 1enbie U JpoOHBIE ypaBHEHHUS.
PemaTh JinHelHbIe M KBaJpaTHbIe YPABHEHHS,
YpPaBHCHUA, CBOAAIINUECH K HUM, HpOCTGﬁIHPIC
NMpoOHO-panMOHANIbHBIC YPABHCHHUS.
IpennaraTs BO3MOXXHbBIE CIIOCOOBI peHICHUS
TEKCTOBBIX 3a/1a4, 00CYK/1aTh UX M pelIaTh
TEKCTOBBIE 3aJa4i Pa3HBIMH CIIOCOOaMU.
3HAKOMHUTBHCS € HCTOPHUEH pa3BUTUS
MaTeMaTHKH




YpaBHeHus U
HepaBeHCTBA.
CucreMbl

YPAaBHEHMi
(14 1)

UlnneiiHOe ypaBHEHHUE C IBYMS
MepeMeHHBIMH U €ro IrpadukK.
CucreMa IBYX JTUHEHHBIX
YPaBHEHUU C ABYMS
MEepEeMEHHBIMH U €€ pelIeHue.
Pemenue cuctem

MBYX YypaBHEHHH, OTHO U3
KOTOpPBIX NTMHEHHOE, a IpyToe
— BTOpOI cTeneHu.
Cpaduueckas MHTEpHIpETAL U
CUCTEMBl YPABHEHUH C NBYyMs
nmepeMeHHbBIMU. Pemenue
TEKCTOBBIX 3a]a4
aIreOpandyecKuM Crnocodoom

OcBanBaTh U NMPHMEHSTH NPHUEMBI PEHICHUS
CHCTEMBI IBYX JUHEHHBIX YPaBHEHHUH C
MBYMSI IEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHHH, B KOTOPBIX OJHO ypaBHEHHE HE
BISIETCS JUHENHBIM.
I;Icnonb3OBaTb ¢GyHKOMOHANBHO-TpaUIECKUE
MpeNCTaBICHUS Js pelleHusl U uccaeI0BaHus
YPaBHEHHH U CHCTEM.
AHAJIM3UPOBATH TEKCTHI 3224, pelaTh UX
AIreOpandecKuM CocoooM: mepexoauTh OT
CJIIOBECHOW QOPMYJIIUMPOBKH YCIOBUS 3aa4l K
anreOpanyeckoi MOJean MyTEM COCTABICHUS
CHCTEMBbl ypaBHEHHI; pelIaTh COCTABICHHYIO
CUCTEMY YPAaBHEHUI; UHTEPIPETUPOBAThH
pe3yiabTar. 3HAKOMHUTBCS C UCTOPHEH Pa3BUTHS
MaTeMaTHKH




YpaBHeHus u

UucnoBble HEpaBEHCTBA U

YuTarh, 3aUCHIBATH, IOHUMATD,

HEPABCHCTBA. UX CBOMCTBA. HHTEPNPEeTHPOBATH HCPABCHCTBA,
HepaBencrBa | Jluneiinble HepaBeHCTBA C HCI0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
(16 1) ONHOW IEPEMEHHOU U HX BrinoaHaATH TpeoOpa3oBaHus HEPABCHCTB,
pelieHue. HCIO0Jb30BATHAIA IPpeoOpa3oBaHus
CucteMmsl JIMHEUHBIX CBOWCTBA YUCIOBBIX HEPABEHCTB.
HEPaBEHCTB c OJHOMU Pacno3HaBaTh JIUHEHHBIC U KBaJpaTHBIC
MEPEMEHHON U UX pElLICHHUE. HepaBeHcTBa. PemaTrp NuHElHbIE
KBanpaTHBle HEepaBeHCTBA HEpPaBEHCTBA, CUCTEMBbl JINHEUHBIX
U UX pELIeHUE. HEPAaBEHCTB, CUCTEMbl HEPABEHCTB,
I'paduueckas BKJIIOUAKIIUX KBaJApPaTHOE HEPABEHCTBO, U
HHTEpIpeTalus HEPABEHCTB pemaTh UX; 00CyKAATh MOJIYyYEeHHBIE
U CHCTEM HEPAaBEHCTB C | pEUIEeHHs.
JBYMS IE€PEMEHHBIMU HN3o00paxarh pemeHHe HEPAaBEHCTBA U
CHUCTEMBI HEPAaBEHCTB Ha  YHCIOBOH
NpsIMOMH, 3aNHCBHIBATH peuieHue c
MNOMOIIbIO CUMBOJIOB.
Pemars KBaJpaTHbIE HEPABEHCTBA,
UCIONB3Ys rpaduyecKue mpeacTaBlieHus.
OcBauBaTh U NPUMEHATh HEPABEHCTBA MPHU
pEelIeHUM pa3JUYHbIX 3ajad, B TOM 4YHUCIE
NPaKTUKO-OPUEHTUPOBAHHBIX
DyHKIHH KBaI[paTI/I‘IHaH (1)YHKL[I/IH, Pacmo3HaBaTh BUJIBI H3y4aeMbIX (byHKuI/Iﬁ;
(16 1) e¢ rpaduk U cBOHCTBA. HJLJIIOCTPUPOBATDH CXeMATHYCCKH,
I[Tapabona,ko0opAUHATHI 00BACHATH pacmoyoXeHne Ha
BEPIIMHBI NapaboJbl, 0Ch KOOpPAMHATHON  MIOCKOCTHU rpadgukoB
CUMMETpHUH apabosl. ¢byukuuii Bupma:y = kX, y :,—kx + b, y=
CreneHHble QYHKIHUH C kix, y=axz, y=axsy = v x,y=Ilxls

HATYpaJdbHBIMHU

3aBUCUMOCTH OT 3HaYeHUH KOIPPUIIHEHTOB;




MoKa3zaTelssMu 2 u 3,ux
rpad KU U CBOMCTBA.
I'padbuku pynkumii: y = kX,

ONMCHIBATh UX CBOHCTBA.
Pacno3HaBaTh KBaJApaTHYHYIO QYHKIIHIO 1O
¢opmyne. IpuBOAUTHL NPUMeEpPbI

y=kx+b, y=kix,y= KBaJpPATHUHBIX 3aBUCHMOCTEH M3peanbHOi
axe, KU3HU, QU3HKH, TEOMETPHUU. BBIABIATE U
y=ax3y= x,y= lxlI 00600maTh 0cCOOCHHOCTH rpaduka
KBaJgpaTuuHOU GyHkuu y = ax2 + bx + c.
CTpouth U U300paxaTb CXeMaTUUYECKHU
rpaduKy KBaJApaTUYHBIX QyHKIUH, 3aJaHHBIX
dbopmynamu Bua 'y = ax2,y =ax2+4q,y =
a(x + p)2,y = ax2 + bx + ¢c. AHanu3upPOBATH
U IPUMEHSTh CBOHCTBA U3YUECHHBIX QYHKIIUH
JUISL UX TOCTPOEHUS, B TOM YHCJIE C MOMOIIbIO
HUGPOBBIX PECYPCOB
Yuciosbie ITousaTHUE YUCIIOBOH OcBauBaTh M TNPHMEHATH WHICKCHEIC
[MOCAEA0BATEN | 1ociie;0BATEIBHOCTH. 0003HauCHUS, CTPOUTH peveBbie
bHOCTH (15 4) | 3a5anue BBICKA3bIBAHUSA c HCIIO0JIb30BaHUEM
MOCJIEeI0BATEIbHOCTH TEpPMHHOJIOTHH, CBSI3aHHOH C IOHATHEM
pPEeKyppeHTHOH hopMysoH u MOCJIeJ0OBATEIHHOCTH.
¢bopmynoit N-ro dneHa. AHanuszupoBaTth ¢Gopmyiny N-ro ujeHa
Apudmernueckas U | MOCIeNOBAaTENbHOCTH HIJIM PEKYPPEHTHYIO
reoMeTpuyeckKas dbopmyny " BBIYHCIATH YJICHBI

nporpeccuu. ®opmyias N-ro
qjeHa apuPMETHUYECKOU U

reoMeTpUUYEeCKOn
nporpeccui, CYMMBI
MEPBHIX N YICHOB.
N3o06paxkenue YIJICHOB

apupMeTUIeCKOH u

MOCJIeI0BAaTEIbHOCTEH,
dbopmynamu.
YcranaBauBaTthb 3aKOHOMEPHOCThH B
[IOCTPOEHUM  MOCJIEJOBATEIbHOCTH,  €CJIH
BBIMUCAHBI IEPBbIE HECKOJILKO €€ YJICHOB.
Pacno3naBarhb apuPMETUYECCKYIO u
TEOMETPHUUYECKYIO MPOTPECCUU TPH Pa3HBIX

3aJaHHBIX JTHMU




reoMeTpUUYECKO
Nporpeccuil TOYKaMHU Ha
KOOPAMHATHOM IJIOCKOCTH.
JIuHeWHbBI H u
SKCHOHEHUUAJIbHBIN POCT.
CroxHBIE TPOIEHTH

crroco6ax 3agaHus.

Pemarr 3amaum ¢ HCHOJB30BAHHUEM
¢bopMyn n-ro uireHa apuPMEeTHUECKOU H
reOMETPUUYECKOH HIpOrpeCCUi, CYMMBI
MEPBBIX N YIECHOB.

HN300pakaTh 4JEHBI NOCIEI0BATEIBHOCTH
TOYKaMHU HAa KOOPAWHATHON IIOCKOCTH.
PaccmarpuBaTh mpuMepsl IPOIECCOB U ABICHUN

W3  pEIbHOH  JKW3HM,  WIIIOCTPUPYIOIINE
HU3MEHCHHE B apu(pMETHUECKOW MpPOTPECCHH, B
TEOMETPUUYECKOH  TPOrpeccud;  U300paxaTsb

COOTBETCTBYIOIINE 3aBUCHMOCTH I'pauiecku.
Peware 3agaum, CBA3aHHBIE C  YHCIOBBIMH
[OCJIEZI0BATEeIbHOCTAMMY, B TOM YHCIIE 3aJa4u U3
peanbHOM XMU3HM C MCIIOJIb30BaHUEM LU(POBBIX
TEXHOJIOTUH (3MeKTPOHHBIX TabIHLL,
rpauIeckoro KajabKyasaTopa U T.IL.).

Pemarp 3amaun Ha CIOXHBIC MPOLEHTHl, B TOM
qucle 3ajayd M3  peaNbHOM  mpakTHKd  (c
HCIIOJIb30BAaHHEM KaJIbKYJIATOPA).

3HAaKOMUTHCS C UCTOPHEH pa3BUTHUSI MATEMATHKH




[loBTOpEHME,
0000IIEeHNE,
crcTeMaTu3an

Usl 3SHAHUI1
(18 1)

Uwucaa m BeIYUCIeHUs (3aMKCh,
CpaBHeHUE, AeHCTBUS C
MEeHCTBUTENbHBIMU YU CIIAMHU,
MUCIOBAas MpsiMas; NPOLEHTHI,
OTHOIIEHUS, IPOMOPIUHUU;
OKpyTJicHUE, MPUOIHKCHUE,
OII€HKa; pEIICHUE TEKCTOBBIX
Bamad apupMETHICCKUM
crmocobom)

IAsrebpandeckue BBIPAXKCHHUS
(mpeobpazoBaHue anredpandeckux
BLIpa)KeHHﬁ, JOIMYyCTUMBIC
BHAYEHUS)

DyHKIMK (IOCTPOEHUE, CBOMCTBA
M3yYEeHHBIX GbyHKIM;
rpaduuecKoe perieHue ypaBHeHU I
1 UX CUCTEM)

OnepupoBaTh MNOHATHSAMH. MHOXECTBO,
MOJIMHOXECTBO, omepanuu Hak
MHOXECTBAMH; HCMO0JIb30BATh
rpaduueckoe NpeICTABICHUE MHOXKECTB

U ONHUCaHHWsA peallbHBIX MNPOLECCOB U
SBJIEHUN, NPH PENIEHHH 3aJad U3 APYTHUX
y4eOHBIX MPEeAMETOB.

AKTyaJIu3upoBaTh TEPMHHOJIOTHIO "
OCHOBHbIE aefcTBus, CBSI3AHHBIE ¢
YHMCJAAMHM. HAaTypaJbHOE YMCJIO, IPOCTOE U
COCTaBHOE YMCJIA, AECIUMOCTb HATypalbHBIX
yucel, IPU3HAKU JEJIMMOCTH, L[eJI0e YUCIIO,
MOJYJIb YHCIa, OOBIKHOBEHHAS U JEeCATUYHAS
npobu, CTaHAapTHBIN BU] 4ucia,
apupMeTHUeCKni KBaApaTHBII KOPEHb
BoinonHsTh JecTBUS, CPaBHUBATh 51
yHOpSAJOYUBATH YUCIA, NIPEACTABIATh UK CIA
Ha KOOPJAMHATHOHN NPsIMOM, OKPYIJISATh YHUCIA,;
BBIIIOJHATh NPUKUJIKY U OLEHKY pe3ylbTara
BBIUMCIICHUH.

PemaTth TekcTOBBIE 3a/1a4 APUPMETHIECKUM
crmocoboMm. Pemarp mpakTuueckue 3amayu,

coJepikamue MNPpOUCHTHI, J0JIu, qacTHu,
BbIpaXaroamiue 3aBHUCHUMOCTH: CKOPOCTh —
Bpems — pacCcTosAHuC, ocHa —

KOJIHYECTBO— CTOUMOCTBD, 00BEéM pa60T1,1 —
BpeMs — HOPOU3BOAUTCIBHOCTb TpyAa.

Pa361/1paTL PCaJbHbIC ) KU3HCHHBIC CUTYallUuH,
(bOpMy.HI/IpOBaTI) X Ha sA3bIKEC MAaTCMATHKHU,




HaxXOIUTh pemienue, MPUMEH S
MaTeMaTHYECKUHI amnmapar,
HHTEPIPETUPOBATH PE3yIbTAT

OnepupoBaTh  MNOHSATUSMH: CTENEHb C

IEJIBIM nokKas3aTejaeM, apupMeTHYCCKUT
KBaJApaTHBIN KOpEHb, MHOTOUYJICH,
anreOpandeckas 1poOb, TOKIACCTBO.

BpInoaHATH OCHOBHBEIC NEeUCTBUSA:
BBINOJHSATH pacueThl o bopmynam,
nmpeoOpazoBEIBATH mneable, IpoOHO-
palnuoOHalbHBIE BBIPAXEHUS U BBIPAXKEHUS C
KOpHSIMHU, peanu3oBbIBATH pasioxeHue
MHOTOYJICHa HAa MHOJKHTEJH, B TOM YHCJIE C
HCIIOJIb30BAaHHEM bopmyn paszHoCcTH
KBaJpaToOB U KBaJipaTa CyMMBbI U Pa3HOCTH;
HaxXOJHUTh JIOIIyCTUMBbIE 3HAYEHUSA

MEPpEeMEHHBIX ISl  JpOOHO-pallMOHATbHBIX
BBIPAXKEHUM, KOpPHEH.

MopenanpoBaTsh ¢ OMOIIBIO (GOPMYIT peanbHbIe
TIPOLIECCHI U SIBICHUS

OmnepupoBatrh TNOHATHAMM: (YHKUOUS, Tpaduk
¢yHKIMM,  Hynmd  QYHKOHUH,  TPOMEKYTKH
3HAKOIIOCTOSTHCTBA, TPOMEXYTKH BO3paCTaHUs,
yObIBaHMs, HAUOOJIbIIIEE U HANMEHbBILICE 3HAYCHHS
(GyHKIUH.

AHAJIM3NPOBATH, CpaBHHBATb, obcyKaTh
CBOWCTBA (PYHKITHIL, CTPOUTH MX I'padUKH.
OnepupoBarsp MOHSITHSIMH: npsiMast

MIPONOPIHOHAIEHOCTD, oOpaTHas




NPONIOPIIMOHATIBHOCTh,  JIMHEIHass  (QyHKLWS,
KBaJpaTUdHas QyHKINS, mapaboa, rumepbona.
Hcnoab3oBaTh rpaduky Uil ONpeneNeHHs
CBOMCTB, TNPOLIECCOB W 3aBUCUMOCTEH, A
peleHus 3a1a4 U3 APYrux yueOHbIX MIPEAMETOB U
peanbHON JKWU3HU; MOJEIHPOBATH C TOMOIIBIO
rpad)MKOB peabHbBIC MPOIECCHI U SIBICHUS.
BeipaxkaTh GopMyIaMu 3aBHCUMOCTH  MEXKIY
BCJIIMYMHaAMH

1 30ecv npedcmasnienvl 3eMeHmMbl COOEPAHCAHUA KYPCaA, U3YUaAGUIUECS 8
5—8 knaccax u  mpebywwue nogmopeHus, obobwenus u
cucmemamuszayuu. Obpawamvces K IMOMYy MAMEPUALY MONCHO 8 UOe
akyewma Ha 3agepuwiailoujem smane usyvenus kypca 9 knacca uiu
pacnpedensims NO COOMBEMCMEYIOWUM MEeMAMULECKUM pa3- Oelam,
usyuaemvim 6 medenue yueobHo20 200d.

[Ipu pazpaborke paboyell mporpaMMbl B TEMAaTHUYECKOM MJIAHUPOBAHUHN JOJKHBI OBITH YUTCHBI BO3MOX -
HOCTH MCTIOJIB30BaHUA 3TEKTPOHHBIX (IN(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, ABISIOMUXCI YI€OHO-METO-
IUYEeCKUMHU MaTepHajaMu (MyJIbTHMEAUNHBIE NMPOTPaMMBI, JJIEKTPOHHBIE YUYeOHMKH WM 3aJayHUKH, DIEK-
TPOHHBIC OMONINOTEKN, BUPTyalbHbIC 1a00OPATOPUH, UTPOBBIC NPOTPAMMBI, KOJJIEKIUHU HUDPOBBIX 00paso -
BaTEJIBHBIX PECYPCOB), HCIIOJB3YEMBIMHU AJS OOyUYeHHUS U BOCHUTAHUS PA3JIUUYHBIX TPYII MOJb30BaTENEH,
MPEACTABICHHBIMH B 3JIEKTPOHHOM (IU(PPOBOM) BHJAC U pealu3yIONNMHU AuAakTHdeckue Bo3moxaoctu UKT,
coJepKaHne KOTOPBIX COOTBETCTBYET 3aKOHO/ATEIbCTBY 00 00pa3soBaHuM.



IIPMMEPHASL PABOYAST TTPOI PAMMA
YUYEBHOIO KYPCA {'EOMETPUSH. 79 KIIAC(hI

HEJN U3YYEHUSA YUEBHOI'O KYPCA

«MaTteMaTHUKy yXe 3aTeM YUYUTh HAJO0, YTO OHA YM B MOPSIJA0K
NPpUBOAUT», — NHUCAJTl BEIUKUHA pycCKUMl ydeHbld Muxaun
BacunseBuu JlomoHocoB. I B 3TOM COCTOUT OAHA U3 ABYX Lelel
00y4YeHHS TEOMETPHUHU KaK COCTABHOM YaCTH MAaTEMaTHUKH B IIKOJE.
DOTOW mMeNnu COOTBETCTBYET JOKa3aTelIbHAas JTUHUS MPENOTaBaHUA
reomeTpuu.Cnenys npeacTaBIeHHONW pabodell mporpamMMe, HauWHAA
C CeIpMOTO Kjlacca Ha ypOKaX TeOMETPHH OOyYAOMHUCS yUHUTCA
NPOBOJAUTH JOKa3aTeJbHbIE paCCYXKAECHUS, CTPOUTH JIOTMUYECKHUE
YMO3aKJIOUYEHUSA, JOKA3bIBATh UCTUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPOPUMEPHl K JOXHBIM, TPOBOJAUTH PacCyXIEHHUS «OT
NPOTHBHOTO», OTINYATh CBOICTBA OT MPU3HAKOB, GOPMYIHPOBATH
oOpaTHBIE YTBEpXICHHUA. YYCHHK, OBIAaNEeBIIHA HCKYCCTBOM
paccyxnate, OyIeT HPUMEHSTh €Tr0 W B OKpyXarommei xu3Hu. Kak
nucan reomerp u nexparor HWrops @Pepmoposuu Ilapsirus,
«JIIOAbMU, TOHUMAOUUMH, YTO TAKOE A0KA3aTEJbCTBO, TPYIAHO U
Jla’K€ HEBO3MOXHO MaHUNYJIUpoOBaTh». M B 3TOM COCTOUT BaxHOE
BOCIUTATEJIbHOE 3HAYEHHUE HU3Yy4YEHHUs TEOMETPUHU, MpUcyllee
HUMEHHO OTEYEeCTBEHHOM MaTeMaTHdeckou mikosie. Bmecte ¢ Tem
aBTOpPbl NPOrpaMMbl HPEeNOCTEPErarT YUYHUTENs] OT H3JIUMUIHEro
¢bopmanmu3zmMa, 0COOEHHO B OTHOIICGHWH Hadal ¥ OCHOBaHUH
reomeTrpun. @panny3ckuid matematuk JXan JIpeqoHHE MO 3TOMY
MOBOJY BBICKazalcs Tak: «UTo kacaeTcss OENUKATHOW MpPoOJIeMBI
BBEJIEHUS «aKCHOM», TO MHE Ka)XeTcs, YTO Ha MEepBBIX MHOpax
HYXHO BooOme u30erath MPOM3HOCHTH camMo 3To cioBo. C
Ipyrom e CTOpPOHBI, HE€ cJeAyeT YyHycKaTb HHU OJHOU
BO3MOXHOCTHU  JaBaTh MNpPHUMEpPbl JOTHYECKUX 3aKJIIOUYEHUH,
KOTOpBIEe KyJa B OOJNbIIeH Mepe, 4e€M HUJes aKCUOM, SBISIOTCS
HCTHHHBIMHU U €IMHCTBEHHBIMHU
JIBUTATEJSIMU MAaTEMATUYECKOTO MBIIIJICHUS.

Bropoii nenbo u3yueHuss TEOMETPUU SABJIAETCS UCIOJIb30BaHUE
€¢ KaKk MHCTPpYMEHTA NpU PEIIEHUHU KaK MaTeMaTHUYE€CKUX, TaK U
NpakTUYECKUX 3ajJay, BCTpeYalIIMUXCS B pPeEaJbHOU IKU3HHU.
OKOHYMBMINN KypC TEOMETPHUU IIKOJIBHUK JOJIKEH OBITh B
COCTOSHUHM  OIpPEACIUTh TEOMETPUUYECKYy QHUTYpY, OIHUCATh
CIOBaMHU JaHHBIW YepTEX, WJIM PUCYHOK, HAWUTH MNIOoHIAlb
3€MEJbHOTO ydacTKa, paccuyuTaThb HEOOXOIUMYIO JTUTUHY
ONTOBOJOKOHHOTO Kabeys uiau TpedyeMble pa3Mephl rapaxa JIis
aBTOMOOUIIsI. DTOMY COOTBETCTBYET BTOpas, BHIYUCIUTCIbHASI
JUHUS B U3YUYEHUU F€OMETPHUHU B mKoJe. JlaHHad mpakTudeckas
JUHUS SIBISIETCS HEe MeHee BaXHOW, ueMm nepBasi. Eme [lnaton



npeamnuceiBal, 4yTO OBl «rpaxjgaHe HperaCHOFO ropoaga HU B KOEM
cjlydyac¢ HC€ OCTaBJidJu TE€OMETpUIO, BCJAb HCEMAJOBAaXHO JaXCcC
noboyHoe e¢ NPpUMCEHCHUEC — B BOCHHOM [J€JIC Oa, BOPOYEM, U BO
BCEX HayKaX — IJIA JYYHIE€ro uxXx yCBOCHHUA: MBI BE€Ab 3HACM, KaKasd
OeckoHEYHAs pa3HHUIA CYIMECTBYET MEX/AY YEIOBEKOM NPHUIaCTHBIM
K TEOMETpUHN u HETIPUIACTHBIM». I[JIH 3TOTO YUYUTEIIO
pEeKOMEHAYeTCS MoAOMpaTh 3amaud NPaKTHIECKOTO XapakTepa Iis
paccMaTpuBaeMblX TEM, YYUTb JIE€TEM CTPOUTh MaTeMaTUUYECKHE
MOACIHU pC€aJIbHBIX )KU3HCHHBIX chyauHﬁ, MNPOBOAUTH BBIYUCIICHUSA
U OLIEHUBATh aJE€KBAaTHOCTb INOJydYeHHOTo pe3yabrata. Kpaiine
Ba)XXHO MOAYCPKUBATH CBSI3M T€OMETPHUH C APYTUMH IpPEaAMETaMH,
MOTUBUPOBATH UCHOJbB30BaTh ONPEACICHUA TCOMETPUUCCKUX (l)I/Ipr
U NIOHSATUM, JEMOHCTPUPOBATH IPUMEHEHHUE IIOJTYYEHHBIX YMEHUH B
(I)I/IBI/IKC A TEXHHKE. DTH CBA3M Hauboliee SAPpKO BHUJAHBI B TEMax
«Bekropsl», «TpuroHomerpuueckue CcoOOTHoweHUs», «Merton
koopauHat»u «Teopema [Mudaropar.

B 3aknroyenue comiaeéMcs Ha BEJIHKOTO MaTeMaTHKa U aCTpOHOMaA
HNoranna Kennepa, 4TOOBI eme pas MOIYEPKHYTh U
MeTanpeaAMETHOC, u BOCIIMTATCJIBHOC 3HA4YCHHUC TCOMCTpUMU:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

CormnacHo yueOHOMY miaHy B 7—9 Kiaccax u3ydaeTcs yaeOHBIH
kypc «['eoMmeTpus», KOTOpPBIA BKIIOYAET CIEAYIOI[ME OCHOBHBIC
pasnensl conepxkanusi: «['eomerpuueckue GUrypbl U UX CBOUWCTBAY,
«3MepeHre TeOMETPUUYCCKUX BEIUUYHMH», a Takxke «J[ekapTOBHI
KOOPJUHATHI HA MIOCKOCTU», « BeKTOPBI», «IBUKEHUS MIOCKOCTH
n «IlpeobpazoBanus mogobus».

Y4eOHBIH mnNaH npeaycMaTpuBaeT HM3ydYeHHE TI'E€OMETPpUHM Ha
0a30BOM ypOBHE, UCXOJIs U3 HE McHee 68 yueOHBIX 4acOB B yUCOHOM
rojay, Bcero 3a Tpu roga o0yuyenus — He mcHee 204 gacos.

leomeTpus eaWHa W BedHa, oHa OnmcraeT B Boxbem nyxe. Hama
NpHUYACTHOCTh K HEH CIYyXHUT ONHHUM M3 OCHOBAHHH, MO KOTOPBIM
4yenoBeK JOJKeH ObiTh o6pa3om Boxsum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COAEPKAHUE YYEBHOI'O KYPCA (ITIO 'OAAM OBYUYEHMS)
7 xmacc

HavanpHeie moHsaTHA TeoMeTpuu. Todka, mpsamas, OTpe30K, JAyd.
Yron. Buasl yraoB. BepTukanbHble U CMEXHBIE  YTJBL.
Buccexrtpuca yrna. Jlomanasi, MEHOTOyroJbHuK. [lapannenbHoOCTb U
HepHeHu- KyJIsIpHOCTh MPSAMBIX.

CuMMeTpUYHBIE ¢dburypsi. OCHOBHBIE CBOMCTBA oceBoOi
cuMMeTpuu. IIpuMepbl CHMMETPHUHU B OKPYIXKAOIMEM MHUpE.

OCHOBHBIC NMOCTPOCHHUS C MOMONIBIO HUPKYJIS U JTHHEHKH.

TpeyronsHuk. BeicoTa, Mmennana, OuccexkTpuca, X cBoiicTaa.
PaBHOOeapeHHBIN U PABHOCTOPOHHUN TpeyroabHUKU. HepaBeHCTBO
TPEyTroJIbHUKA.

CBoiicTBa M mNpHU3HAKH PaBHOOEAPEHHOTO TpeyrojbHHUKA.
I[Ipu3Haku paBeHCTBA TPEYTrOJbHHUKOB.

CBoiicTBa M MpU3HAKU MapaniaenbHbIX NpIMbeiXx. CymMa yrios
TpeyroJbHUKa. BHemHNE yrasl TpeyroabHUKA.

IIpssMoyronbHbI i TpeyroJbHHUK. CBoiicTBO MeEIHaHBbl
NpAMOYTOJIbHOTO TPEYroJdbHHKA, NPOBEACHHOW K THUIOTEHY3EC.
IIpusnaxu paBeHCTBa NPSAMOYTOJBHBIX TPEyroJbHUKOB.
[IpssMOyTroNbHBH TpeyronbHUK ¢ yraom B 30°.

HepaBeHcTBa B reoMeTpHHU: HEPABEHCTBO TPEYrojdbHUKA, HEPaA-
BEHCTBO O JUIMHE JOMaHOW, TeopeMa o0 OoNbIIieM yrie u OOoNbIIei
CTOpPOHE TpeyroJbHUKa. [IepneHAUKYISAp U HAKJIOHHAA.

I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeJUHHBII
MEePNEeHIUKYISAP K OTPE3Ky KaK TeOMETPUUIECKHE MECTa TOYEeK.

OKpyXHOCTHh U KPYT, XOpJa U AUAMETP, UX CBoiicTBa. B3aumuoe
pacmnoliokeHHue OKpy»)HocTH u npsamoii. KacarenbHas u cekymas K
okpyxkHocTu. OKpPYXKHOCTb, BIOHCaHHAas B yroy. BnucaHHas u
OMHMCaHHAsA OKPYXXHOCTH TPEyroJbHUKA.

8 kiacc

UetsipexyronbHuku. IlapammenorpamMm, ero TpU3HAKU |
cBoiicTBa. YacTHBIE caydyau mapajjienorpaMmMoB (IpsAMOYTOJIbHHK,
pom0, kBanpaTt), WX TpU3HAKH © cBoiicTBa. Tpamenus,
paBHOOOKAsA Tpamemnus, ee CBOWCTBA " MpU3HAKH.
IIpsiMmoyroyibHast Tpameumus.

Meton ynBoenuss meauansl. llenTpanbHas cummeTpus. Teopema

®dasieca U TeopeMa 0 NPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TpeyrojbHUka M Tpameuuu. lLleHTp Macc
TpeyrojbHHKA.

ITono6ue TpeyroJbHUKOB, Kodppunuent momoodus. [IpuszHaku
mono0ust TpeyroabHHUKOB. [IpuMeHeHHEe TOAOOUS MPH pEUICHHUU
NpakKTHUYECKUX 3ajay.
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CBolicTBa miaomaneit reomeTpudeckux puryp. ®opmyns gis
MJIOMmMAany TPEeYyroJdbHHUKA, MapajiegorpaMmma, pom0a u Tpamenuu.
OTHOMmEHHE TJIomaned MoOq0OHBIX QUTYP.

Briuucnenue nanomaneil TpeyroJdbHUKOB U MHOTOYTOJbHUKOB Ha
KJIeTyaToil Oymare.

Teopema Iludaropa. Ilpumenenune teopemb [Iludaropa mnpwu
pelIeHUH NPpaKTUYECKHUX 3a1ad.

CuHyc, KOCHHYC, TaHTEHC OCTpPOTO Yyrjia HNPAMOYTOJBHOTO
TpeyroapHuka. OCHOBHOE  TPUTOHOMETPUUECKOE  TOXKIECTBO.
Tpuronomerpuueckue ¢pyHknuu yrios B 30°, 45° u 60°.

BrnucaHnHble U LEeHTpaJdbHbIEC YTJbl, YTOJ MEXJY KacaTelIbHOHU U
Xopaou. Yrabpl MeXAy XOpJaMU M CEeKyumMMHU. BnucaHHble Hu
ONHMCaHHBIEC YETHIPEXYTrONbHUKN. B3auMHOE pacnosioXKeHHe ABYX
okpyxHocTell. Kacanue okpyxnocTeil. O0mue KacaTelbHbIE K IBYM
OKPYXXHOCTSM.

9 kiacc

Cunyc, xkocuHyc, TaHreHc yriaoB ot O mo 180°. OcHoBHOEC
TPUTOHOMETPHYECKOE TOXAECTBO. DOPMYJIBl MPUBEACHUS.

Pemenue tpeyronpHukoB. TeopemMa KOCHHYCOB H Teopema
CUHYCOB. PelneHue TNpakTHYECKMX 3ajJady C HCIHOJb30BaHHUEM
TEOPEMBIKOCHHYCOB M TEOPEMbI CHHYCOB.

[IpeoOpazoBanue nogoous. ITomobue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema 0 TpPOW3BEJEHHH OTPE3KOB XOPA, TEOPEMBI O
NpOM3BEJEHUH  OTPE3KOB  CEKyIMX, TeopemMa O  KBajpare
KacaTeJbHOM.

BexTop, nnuHa (MOAYJb) BEKTOPA, COHANPAaBIEHHBIE BEKTOPHI,
NPOTUBOMOJOXHO  HampaBIEHHbIE  BEKTOPHl, KOJJIHHEAPHOCTH

BEKTOPOB, pPaBEHCTBO BEKTOPOB, OINEpalud HaJ BEKTOpaMHu.
Pa3noxeHue BexkTOpa NO JIBYM HEKOJJIMHEApHBIM BEKTOpaM.
Koopnuunater BekTopa. CkamxsipHOoe TpOU3BEIEHUE BEKTOPOB,
NpUMEHEHUE JJIs HAaXO0XKJAEHUS NJIUH U YrJIOB.

JlekapToBBl KOOPAMHATH HA MJIOCKOCTU. YpaBHEHHUS NMPSIMOU U
OKPYXXHOCTH B KOOpJAHMHATax, IMepeceyeHUue OKPYXKHOCTEeH U
npsMbiX. MeTOol KOOPAUHAT U €ro IpUMEHEHHUE.

IIpaBunbHbIle MHOTOYTOJbHUKHU. JnHa okpy) HOCTHU. ['panycHas
W paJuMaHHas Mepa yrijia, BBIYUCJIEHUE JIUH Ayl OKPYXKHOCTEH.
Ilnowmane kpyra, cekropa, CermeHTa.

JIBUKEeHHUs] TNIOCKOCTH HW BHYTPEHHUE CHUMMETpUH QUTYD
(amemeHTapHEIC MpEeCTaBICHUS ). IMapannenbublit IepeHoc.
IToBoporT.
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IUIAHUPYEMBIE HPEIMETHBIE PE3YJIbTATbI OCBOEHVA1
I[MPUMEPHOU PABOYEU I[TPOI'PAMMBI KYPCA (I10 TOJAM
ObYYEHMNA)

OcBoenue yuebHOTrOo Kypca «['eomeTpusi» Ha ypoBHE OCHOBHOTO
obmero oOpa3oBaHus  JOJOKHO  oOecmeuyuBaTh  JOCTHIXKEHHUE
CIeIYIOIHMX NPEJIMETHBX 00pa30oBaTEIbHBIX PE3YyIbTATOB!

7 Kiace

1.

w

10.

11.

Pacno3naBaTth U3y4YEHHbIE reoOMeTpUUYECKUE ¢burypsi,
ompeneNsATh WX B3aHMHOE pacIoJOXEeHHe, u300paxaTh
reoMeTpuuecKrue QUTYpPHI; BEIMOJHATh YEPTEXKHU MO YCIOBUIO
3ana4yu. M3MepsaTh NIUHEHHbIE U YyTIOBble BEIUUYUHBI. PemaTh
3aJauy Ha BBIYUCIEHHUE AJIUH OTPE3KOB U BEJIUYUH YTJIOB.
Henatp rpyOyr0 ONEHKY JTUHEWHBIX M YTJIOBBIX BEIHUYUH
NpeAMEeTOB B pealbHON JKHU3HHU, pPa3MepoB MPUPOTHBIX
00beKkTOB. Paznmuuate pa3mMepbl 3TUX OOBEKTOB IO MOPAAKY
BEJIHYUHBI.

CTpOHUTH YEPTEKU K TEOMETPUUECKHUM 3ajadaM.
Ilonp3oBaThCsl NHpU3HAKaMH  PAaBEHCTBAa  TPEYTOJbHHUKOB,
HUCMOJB30BaTh MPU3HAKHM W CBOWCTBAa pPaBHOOEAPEHHBIX
TPEYroJbHUKOB NIPU PEIIECHUH 3a1ay.

[IpoBoauTH JNOTHYECKHE PACCYXJAEHHUS C HUCHOJb30BaHUEM
FEeOMETPUUYECKUX TEOPEM.

ITonp3oBaThCsl NpU3HAKAMU  paBEHCTBA  NPSIMOYTOJbHBIX
TPEyroJbHUKOB, CBOHCTBOM MeEJMaHbl, NPOBEJEHHOU K
TUIIOTEHY3€ MPSAMOYIOJIBHOTO TpPEYrojbHUKA, B pEIIEHUHU
reoMeTpUYEeCKuX 3ajad.

OnpenensiTh MNapajjelbHOCTh NPSIMBIX C NOMOLILIO YTIJOB,
KOTOpbie obOpazyeTr ¢ HHUMH cekymas. Omnpenensats
napajiedbHOCTh MPSAMBIX C TOMOIIbIO PABEHCTBA PACCTOSHUMN
OT TOYEK OJHOU NPsAMOMN JO TOUEK NPYrOWl MPsIMOM.

Pemrate 3agaum Ha KieT4aTol Oymare.

IIpoBOAUTH BHIUMCIEHUS U HAXOIUTh YUCIOBbIE U OYKBEHHBIC
3HAUYEHUS YTJIOB B FeOMEeTPUIECKUX 3ajadax c
HUCTOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIHLHUKOB u
MHOTOYTOJBHHUKOB, CBOWCTB YIrJIOB, OO0Opa30BaHHBIX TIpH
NMepecedyeHun IBYX MapalieIbHBIX IPIMBIX ceKkymei. Pemarts
NpakTUYECKHUE 3aJJauyd Ha HAXOXKJIECHHUE YIJOB.

BrnaneTr nmoHsATHEM Te€OMETPUUYECKOTO MecCTa TOYeK. YMETh
onpeneniaTh OuccekTpucy yria u cepeIuHHbI I
NEePHEeHAUKYISAP K OT- pPEe3Ky KakK reoMeTpHUUYECKUEe MecTa
TOYEK.

DopMyIuUpPOBATH ONpPEAEICHUS OKPYKHOCTU U KPyra, XOpAbl
U AMaMeTpa OKPYXKHOCTH, MOJIb30BAaThCs HMX CBOWUCTBAMH.
VYMeTh NPUMEHSATH 3TU CBOWCTBA MPH PEUICHUHU 3a]a4.



12.

13.

14.

15.

Bnagerr mnoHsiTHEM ONHUCAHHOM OKOJO TpEeyroJibHUKA
OKPYXXHOCTH, yMETh HaXOJUTh €¢ meHTp. [lomb3oBaThcs
dbakTaMu O TOM, YTO OHCCEKTPHUCHI yrJIOB TPEYrojbHHKA
MepeceKarwTCcsa B OJTHON TOYKE, © O TOM, UTO CEpEJUHHBIE
NEePHEHIUKYISIPbl K CTOPOHAMTPEYTOJIbHUKA IEPECEKAOTCs
B OJHOW TOYKE.

Bnanets MNOHSITHUEM KacaTeJabHOH K OKpPYXHOCTH,
NoJab30BaThCs TeopeMou 0 NEepHneHAUKYIAPHOCTHU
KacaTelIbHOU W paamyca, IPOBEJACHHOTO K TOUYKE KaCaHHUA.
Ilonp3oBaThCs NpoOCTEHIIUMHU reOMEeTPUUYECKUMHU
HEpPaBEHCTBAMHU, MIOHUMATh UX MPAKTUYECKUN CMBICIH.
IIpoBOoAUTE OCHOBHBIE TEOMETPUUYECKHE TNOCTPOECHHUSA C
NOMOIIBIO UPKYJIS U JINHEUKH.

8 kiacc

1.

Pacno3HaBaTh OCHOBHBIE BHABl UYETHIPEXYTOIBHHUKOB, WX
JJIE€MEHTHI, MONb30BATHCS HMX CBOICTBAMH HNPHU pEUIEHUU
reoOMeTpUUYECKUX 3ajad.

IIpuMmeHATH CBOMCTBaA TOYKH IepeceYeHus MeaHuaH
TpeyroJbpHHUKa (IIEHTPa Macc) B pEIICHUN 3aaad.

Bunagere noHsATHEM CpeJHEH JMHUM TPEYrOJbHUKA W
Tpamemnuu, TPHUMEHSATh HUX CBOWCTBA MNPHU  PCHICHUH
reoMeTpuueckux 3anad. Ilonb3oBarbcsa Teopemoin Paneca u
TEOpPEMOl O HNPONOPLMOHANBHBIX OTPE3Kax, NPUMEHATH HX
JJIsl pelIeHys NPaKTUYEeCKHUX 3ajad.

[IpuMeHATh NPU3HAKU MOJO0HUSI TPEYTOJbHUKOB B PEIICHHUHU
reoOMEeTpUYECKUX 3ajad.

ITonb30BaThes TeopemMoi Mudaropa ISt pemeHus
reoMeTPUUYECKUX u NpaKTUYECKUX 3ajad. Ctpourts
MaTEMaTU4YECKYIO MOJ€elb B  INPaKTHYECKHUX  3ajadax,
CaMOCTOSITEIbHO nenarb qePTEK u HaXOIUTh
COOTBETCTBYIOUIME AJUHBL.

BnaneTs NOHATUSIMU CHHYCA, KOCUHYCA U TaHT€HCAa OCTPOTO
yria npsSMOYroJbHOro TpeyroibHuka. [lons30BaTbcsa 3TUMU
NOHATHUSA- MU JUIsl PELICHUS NPAaKTUUYECKUX 3a1au.
Breruncasars (pa3nuYHBIMU cnocobamMu) MmIomanb
TpeyrojbHHUKaA n  OJaolanu MHOTOYTOJIbHBIX buryp
(mosp3ysich, rue HeoOX0AUMO, KanbKyusiTopom). [IpumensaTs
MOJYy4YE€HHbIE YMEHHS B IPAKTUUYECKHUX 3aJauax.

BrnaneTr NOHATUSIMU BIUCAaHHOIO M LEHTPAalbHOIO Yyria,
HCII0JIB30BAaTh TEOPEMBl O BIIMCAHHBIX yrjax, yriax Mexay
XOpAaMu (CEeKyUIMMH) U yTJIe MEX/y KacaTelbHOW U XOpAOH
IPU PEUIEHUN FeOMETPUYECKHUX 3aa4.

Bnaners MOHSITHEM ONMHUCAHHOTO 4eThIPEXYTroJdbHUKA,
IPUMEHATh CBOIlCTBA OMNHCAHHOIO YETHIPEXYTOJbHUKA MpPU



pelleHun 3axad.

10. [IpuMeHsATH NOJIy4YEHHBIC 3HAHUS HA NPAKTUKE — CTPOUTH

MaTeMaTUYCCKHEe MOJENIHU s 3anady peajbHOW XHU3HU H
MPOBOJAHUTH COOTBETCTBYIONME BHIYUCICHUS C IPUMCHCHUCM
mono0uss W TPUTOHOMETPHUH (IMONB3YysACH, I'le HEOOXOAMUMO,
KaJbKYJISITOPOM).

9 kJacc

1.

3HAaTh TPHUTOHOMETPUUECKHE (QYHKIUH OCTPBHIX YTIIOB,
HAaXOJUTh C HUX  MNOMOMIIbIO  PaA3JUYHBIE  DJIEMEHTHI
NPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pEIIeHUE MPIMOYTOIbHBIX
TPEYroJbHUKOB»). HaxoanTs (¢ MOMONBbIO KalbKyJSTOPA)
JIWHBI ¥ YTJIBI UL HETAOJNMIHBIX 3HAUCHUH.

[Tons3oBaTbcs  QGopMynraMu THPHUBEIEHUS W OCHOBHBIM
TPUTOHOMETPHUYECKHUM  TOXAECTBOM  JUISI  HAaXOXICHUS
COOTHONIEHHUH MEXJY TPUTOHOMETPHUUECCKUMH BEINUNHAMH.
Hcnonp30BaTh TEOpEeMBl CHHYCOB M  KOCHHYCOB i
HaXO0XICHUS pa3IUYHBIX 3JIEMEHTOB TpEeyTroJIbHUKA
(«peureHne TPEeYroJbHUKOBY), NPUMEHATh HMX HPH pEUICHHUU
reoMeTpHUYEeCKUX 3ajad.

Bunagers HNOHATUSAMU npeoOpa3oBaHUs noxobus,
COOTBETCTBEHHBIX 3JIEMEHTOB mog00HBIX buryp.
[Tonb3oBaThCs CBOCTBAMHU MONOOHS MPOU3BOJBHBIX GUTYD,
YyMETh BBIYUCIATH JJIMHBI U HAaXOIHUTh YTJbl y TOJOOHBIX
¢uryp. IlpumMeHsTH cBOWCTBa MMOA00OMS B NPAKTHUYECKHX
3ajayax. YMeTh NPUBOJAUTH NPUMEPHl NOAOOHBIX GUTYyp B
OKpYKaloIlieM MHpE.

[Tons30BaTHCS TEOpEMaMH O IPOU3BEJACHUH OTPE3KOB XOPJI, O
MPOU3BECHUH OTPE3KOB CEeKYIIHX, 0 KBajapare
KacaTeJIbHOM.

[Tonp3oBaThCsl BEKTOpAaMHU, MOHUMATh UX TEOMETPUUECKHUH U
bu3ngecKkuit CMbICJI,  NPUMEHSITH  HMX B  pEIICHUHU
reoMeTpuueckux W (Qu3nueckux  3ajgad. IIpuMeHsTH
CKalsipHOE MPOU3BEJIEHUE BEKTOPOB ISl HAXOXKJAEHUS AJIUH U
yTJI0B.

I[Tonp30oBaThcs  METOAOM  KOOPAWMHAT  HA  IJIOCKOCTH,
NPUMEHITH  €ro B peueHnun reoOMeTPUUYECKUX u
MPaKTUYECKUX 3ajaad.

Bnaners NOHATHAMH  NpPaBHIBHOTO  MHOTOYTOJIBHHKA,
JUTHHBI OKPYXHOCTH, NJIHHBI AYTH OKPYKHOCTH M paguaHHON
MEpBI yriia, yMeTh BBIUMCIATH MJIOMAAb KPyra U €ero yacTei.
[IpuMeHATHr NOJYYEHHBIE YMEHHUS B  NIPAKTHYECKHX
3ajadax.

Haxonute ocu (MM NEHTPHI) CAMMETPHUU GUTYDP, IPUMEHSATH
JBHKEHHUS MIOCKOCTU B NIPOCTEHIINUX CIydasiX.
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10. [IpuMeHsATH NOJIy4YEHHBIC 3HAHUS HA NPAaKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJEIH [JIs 3ajad peallbHOW JXKU3HH H
MPOBOJHUTH COOTBETCTBYIONIHE BHIUMCICHUS C IPUMEHEHHEM
MOoNO0US U TPUTOHOMETPUICCKUX QYHKIUH (TONB3YyACH, TOE
HEOOXOIUMO, KAIbKYJISITOPOM).

[pumepnas paboyast mporpamma



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA(IIO I'OJJAM OBYYEHMUS)

7 xknacc (He meHee 68 u)

HasBanue
pazaeJia (TeMbl)
Kypca (4uciao
4acoB)

OcHOBHOE cofiep:kaHne

OcHoBHBIE BUABI 1€ATCJIbHOCTH oﬁytmmumxcsl

JIEKTPOHHBbIE
(uudposbie
o0pa3oBaTe/IbHbI

e pecypchl)

IIpocreitmue
reoMeTpHYeCKH
e ¢purypbl u ux
CBONCTBA.
HN3mepenue
reoMeTpHYeCKH
x BeauuuH (14

)

IIpocTeiiiue reoMeTpUIECKUE
00BEKTHI: TOUKH, IPSIMBIC, TYIH
MU yTJIbl, MHOTOYTOJbHHUK,
momaHasg. CMeXHBIE U
BepTHKaJbHBIE yribl. PaboTa ¢
NpOCTEHIMUMU YePTEKAMU.
M3mepenue NUHENHBIX U
YTJIOBBIX BEIHUYUH,
BBIUHCJIIEHHE OTPE3KOB U YTJIOB.
I[Mepumerp u nmaomans GuUryp,
COCTABJIEHHBIX U3
OpsIMOYTrOIbHHUKOB

DopmMynupoBaTh OCHOBHBIE MOHATHUS U
onpeneneHusa. Pacno3HaBaTh H3yYEeHHBIE
reoMeTpuuecKue GUrypsl, OMpeneIsiTh UX
B3aMMHOC paCHOJOXKEHUEC, BLIIOJHATH
depTEK MO ycIoBHIO 3anadu. [IpoBoauTs
NpocTeimue NTOCTPOEHHUS C TOMOIIBIO
LUPKYJId U IUHEHKU. 3MepsATh TMHEHHBIE
U yTI0BbI€ BEJIMYMHBI TEOMETPUUECKUX U
MpakTUYeCKUX 00beKTOB. OnpenensaTs «Ha
ria3» pa3Mepbl pealbHBIX 00BEKTOB,
MPOBOIUTH IPyO0yI0 OLIEHKY MX Pa3MepoB.
PemaTp 3a1auu Ha BBIUUCIIEHHE JJIUH
OTPE3KOB U BEJIUYUH yrioB. PemaTs
3ajady Ha B3aMMHOE PAaCHOJOXEHUE
reomeTpuueckux puryp. IIpoBoaurs
KJIaccU(HUKAIUIO YII0B, BBIYUCIITH
MTUHCHHBIC U YriI0OBbI€ BCIIUYHNHEI,
MPOBOAUTH HGO6XO}1HMBI€ JOKa3aTCIBbHBIC
paccyXaeHHus.

3HaKOMUTHCS C UCTOPUEH pa3BUTHSA
reoMeTpUn




Ha3Banue DJIEKTPOHHBbIE
pa3aesa (TeMbl) OcHoBHoOe cojiep:kaHne OCHOBHEIE BHALI (uudpossie
Kypea (1HeI0 JesITeJJbHOCTH 00y4alouuxcs T T —
4acoB) e pecypchl)
Tpeyronbuuku | IlousTtue 0 PaBHBIX Pacno3naBaTthp mapel pPaBHBIX
(22 ) TPEYTOJIbHUKAX U MEPBUUYHEIC TPEYTrOJIbHUKOB Ha TOTOBBIX 4YEpTE)Kax
NpEeJCTaBICHHUS O PpPaBHBIX (c ykazaHMEeM NPU3HAKOB).
(KOHTPYIHTHBIX) ¢urypax. BeiBOAMTH CIEeCTBHUS (paBeHCTB
Tpu nmnpuzHaka  paBEHCTBA COOTBETCTBYIOINX 3JIEMEHTOB) u3
TPEYTOJIbHUKOB. PaBEHCTB TPEYTOJbLHUKOB.
I[Mpusnaku paBeHCTBA ®opmMyJIHPOBATH OTIpE/ICIICHUS:
NPsAMOYTOJIbHBIX OCTPOYTOJBHOTIO, TyHOYTOJILHOTO,
TPEYTOJIbHUKOB. CBOHCTBO NpsAIMOYTOJIBHOTO, paBHOOEIpPEHHOTO,
MeIHaHbl  HPAMOYTOJBHOTO PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
TpEeyrojbHHUKA. OUCCEeKTPUCHI, BBICOTHI, MeauaHBI
PaBHoOenpeHHbIC U | TPEyroJbHUKA; CepeIMHHOTO
PaBHOCTOpPOHHHE HepHeHuKylisipa oTpe3ka; Iepumerpa
TpeyronbHuku. [IpusHakum u TPeyroJbHHKA.
CBOWCTBAa paBHOOEIPEHHOTO ®opMyJUPOBATh CBOWCTBA U INPU3HAKU
TpeyToJbHUKA. paBHOOEAPEHHOTO TPEYTOJIbHHUKA.
HpOTI/IB 0onplIel CTOPOHBI CTpOl/lTL YCpTECXKHU, pelrarb 3aaa4dm C
TpeyTroJIbHUKA JEeXKUT Oonpmuii | TOMOIILIO HaXOXICHUA paBHBIX
yroua. [Ipocreiimue TPEYTOJILHUKOB.
HepaBEHCTBA B reOMETpPUH. IIpumensaTo MpHU3HAKH paBeHCTBA
HepaBeHCTBO TPeyronbHHKA. OpAMOYTOJBHBIX TPEYTOJIbHUKOB B
HepaBencTBOo 1OMaHoOM. i;zlaqax.
. CNoJIb30BaTh IIU(GPOBBIE PECypPChl AJS
[IpAMOYroOAbHEIH TPEYTONBHUK | yocnenopannsi  CBOMCTB  H3ydaeMbIX
cyraom B 30°. IlepBrie duryp.
IMOHATHA O 10KA3aTeNbCTBAX B | 3HAKOMHTbCH € HCTOpPHell  pa3BUTHSA

TEOMETpHUH

reoMeTpuu




ITapannenbHblie

HapannenLHLIe npsAMBIC, UX

(DOpMyJ'II/IPOBaTI) MOHATHUC MMapalJICJIbHBIX

npsiMble, cyMMa CBOWCTBa, IIATeIM mocTynaT NpsAMBIX, HAXOAUTh NPAKTUYECKUE NPUMEPHI.
yrjioB EBxnuna.Hakpect nexamue, MN3ygaTs cBOWCTBA yIIOB, 00pa30BaHHBIX
TPEeyroJIbHUKa COOTBETCTBEHHBIE H MpU MEPECEYECHUHN NMapaleNbHbIX NPAMBIX
(14 g) OTHOCTOPOHHHUE YTIHI cekymei.
(oOpa3oBaHHBIE IPH MpoBoaAUTH AOKA3aTEABCTBA
MepeceyeHUH NapallelbHbIX MapannelbHOCTU ABYX NPAMBIX C TOMOIIBIO
NpSMBIX cekymieil). yIJI0B, 00pa30BaHHBIX NPH NMEPECEUSCHUHU
IIpu3Hak napalneabHOCTH BTUX NPAMBIX TPEThEU NPAMOU.
MPSIMBIX Y€PE3 PaBEHCTBO BpiuucasATh CYMMY YIJI0B TPEYTOJIbHUKA U
PAacCTOSHUM OT TOYEK OHOMU MHOTO- YrOJIbHHUKA.
NpsAMOK JO BTOPOU NPSAMOM. HaxoauTp ynuciaoBbic U OyKBEHHBIE
CyMMa yrjioB TpEYroJbHUKa U BHA4YCHHUA YI'JIOB B TCOMETPHUUYCCKUX 3aJavdyax
MHOTOYTOJIBHHKA. C UCHOJIb30BAHUEM TEOPEM O CyMME YTJIOB
BHemHue yrisl TpeyrolbHUKa  TPEeyroJbHHKA U MHOTOYTOJIbHUKA.
3HAKOMHMTBCH C HCTOPHEN Pa3BUTHUS
reoOMeTpUH
Oxpyxnoctbn OKpYXHOCTb, XOPABI U DopMyJIHPOBATH ONIPEIeJIeHUS :
KpYyT. JMaMEeTpBl, X CBOHCTBA. OKPYKHOCTH, XOPJbl, AMaMeTpa U
I'eomerpuyecku KacaTenbHas K OKpYXHOCTH. KacaTeabHOM K OKpyx)HOCTH. M3ydaTh uX
enocrpoennst  (OkpyXHOCTE, BIIHCaHHAs B CBOWCTBA, MPU3HAKU, CTPOUTH YEPTEKH.
(14 v) yroua. [Tonarue o 'MT,

NpUMEHEHHUEB 3aa4ax.
Bbuccektpuca u cepeJUHHBIN
MepHNeHIUKYIsIp Kak
TeoMeTpUYECKHE MeCTa TOUEK.
OKpyXHOCTb, OTMCAaHHAS OKOJIO
TpeyroilbpHHKa. BimcanHas B
TPEyrOJbHUK OKPYXHOCTb.

HccnenoBaTb, B TOM YHCIE UCHOJIb3YS
nugpoBbie pecypebl. OKPYXHOCTb,
BIUCAHHYIO B yIOJ; LEHTP OKPY>KHOCTH,
BIIMCAHHOW B yTrOJI; paBEHCTBO OTPE3KOB
KacaTeIbHEIX.

HMcnmoas3oBath Mmetoa I MT s
JIOKa3aTCIbCTBATCOPEM O MEPECCUCHU U




I[Mpocreiimue 3agauu Ha
MOCTpPOCHHUE

OUCCEKTPUC YIIIOB TPEYTOJbHUKA U
CEepEeIUHHBIX NEPNEHIUKYISIPOB K
CTOpPOHAaM TpeyrojbHUKa ¢ nomombo I'MT.
OBJasgeBaTh NOHATHIMHU BIUCAHHON U
ONMUCAaHHOMOKPYXKHOCTENH TPEyroJibHUKA,
HAXOAMTh NEHTPBIITUX OKPYKHOCTEM.
PemaTh OCHOBHBIE 321a41 HA MOCTPOCHHE!
yrjia, paBHOTO JaHHOMY; CEpEJUHHOT O
MepHeHAUKyIsipa JaHHOTO OTPE3Ka;
OpsIMOM, NPOXOASIIEH Yepe31aHHY IO
TOYKY U NEPUEHIUKYISAPHON NaHHOMU
NpsiMOii; OMCCEKTPHUCH JaHHOTO yria;
TPEYTOJBbHUKOBIIO PA3JIMYHBIM
DIEMEHTAM.

3HAKOMUTBLCSI ¢ UCTOPHEH Pa3BUTUS
reoMeTpun

IloBTOpEHME,
00001IeHNEe
sHanmii (4 1)

[MoBTOopeHue U 0600MIEeHUE
OCHOBHBIX MOHITUH U METOLOB
Kypca 7 xiacca

Pematp 3a1auu Ha IOBTOpPEHHE,
WILTIOCTPUPYIONINE CBS3H MEXKAY Pa3IMIHBIMA
qacTAMHU Kypca




18

8 kmacc (He meHee 68 u)

HasBan
ue

pasnea
(TeMbI)
Kypca
(yucio
4acoB)

OcHoBHOe coaepikaHue

OcHOBHBIE BHIbI
AeATEILHOCTH 00yYaI0OIHXCS

DJIEKTPOHHBbIE
(mpposbIe
o0pa3oBaTeJbHBI

e pecypchl)

eTBIPEXYTroJbH
ukn (12 )

[Tapannenorpamm, ero
Npu3Haku ucsoiicrea. YacTHele
ciaydyau mapaaieiorpamMMmoB
(IpAMOYTOIBHHK, pOMO,
KBaJapaT), UX NPU3HAKH U
cBoiicTBa. Tpaneuus.
PaBHOOOKAs M MPSIMOYTroJbHAA
Tpamenuu.

YI1BOEHHE MEAUAHBI.
[leHTpalbHAasiCUMMETPUSL

M300paxaTh U HAaXOJAHUTH HA YEpPTE)KaX
MeTHIPEXYTONBHUKHN PAa3HBIX BUIOB M UX
PIIEMEHTHI.

DopMynupoOBaTh ONPEAECICHUS:
napaiiejgorpamMma, npsiMoyrojibHuKa, pom0a,
KBajpaTa, Tpameuu, paBHOOOKOH
Tpamenuu, MPIMOYTOIbHON Tpamemuu.
JloKa3bIBaTh M UCIONB30BaTh MIPH PEIICHUH 32129
MpU3HAKH U CBOICTBA: MmapajieJorpaMmMma,
mpsSMOYTroJbHUKA, poM0a, KBagpara,
Tpamenuu, paBHOOOKOM Tpamenuu,
NpSAMOYTOJbHOW Tpamenuu.

[MpuMeHsITh METO YABOCHUS MEIHAHBI
TpeyroJbpHHUKA.

Ncmonbs30BaTh MUPPOBBIE PECYPCHI A
MCCIETOBaHMUSA CBOHCTB H3y4yaeMBIX QHUTYD.
3HaKOMHTBCS C HCTOPHEH Pa3BUTHI

reoMeTpun




Teopema
danecan
TeopeMa o
MPONOPUHOHAJIb
HbIX 0Tpe3KaXx,
Mo100HbIE
TPeyroabHUKHU
(15 )

Teopema @aneca u Teopema o
MPOTMOPIUOHATBHBIX
OTpe3Kax.

CpenHss JTUHUSA
TpeyrojbHUKA. Tpaneuus,
e¢ cpeaHss IUHUS.
IIponopuuoHalbHbIE
OTpEe3KH, MOCTpOCHUE
YEeTBEPTOTO
MPOMOPIHUOHAIBHOTO
oTpe3Ka.

CBoiicTBa 1LeHTpa Macc B
TpeyroJbHHUKE.

I[TogoOHEIE TPEYrOJbHUKH.
Tpu  npusHaka noxob6us
TPEYTOJIbHHUKOB.
I[IpakTHdyeckoe MpUMEHEHUE

IIpoBoaANTHL NMOCTPOEHHS C TIOMOUIBIO
LUPKYJIs U JTUHEHKH C HCIOJb30BAHUE
TeopeMbl  Pajmeca U TEOpeMB O
NpPONMOPLUUOHATIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIH NPONOPLUOHAIBHBII
OTpE30K.

IIpoBoaNTHL A0Ka3aTEJbCTBO TOTO, UYTO
MEeJHaHbl TPEYTOJIbHNKA NEPECEKAIOTCS B
OIHOM TOYKE, W HAXOAUTh CBA3b C
LIEHTPOM MacC, HaXOAMTh OTHOIICHUE, B
KOTOPOM MEJIHaHBbl JEIATCSA TOUKOH UX
nepeceyeHus.

HaxoauTtp nongo0HBIE TPEYTrONbHUKH HA

TOTOBBIX  YepTekax C  yKa3zaHHEM
COOTBETCTBYIONIUX NMPU3HAKOB MOJ00HS.
Pematsn 3a1aun Ha noxo0HbIe
TPEYTOJbHUKHU c MOMOIIb IO
CaMOCTOSITEIBHOTO MOCTPOCHUS
yepTexXeld W HaxOXJACHUS IO0J00HBIX
TPEYTrOJIbHUKOB.

IIpoBoauTs JA0KA3aTeJbCTBA c

HCII0JIb30BaHUEMIIPU3HAKOB OO0 NUS.
Jloka3pIBaTh TpH NpH3HAKa IONO0O0US
TPEyroJbHUKOB.

IIpuMeHATH TOJNYyYEHHbIE 3HAHUS IIpHU
pelieHun reoMeTpUUYEeCKHUX u
MpaKTUYECKUX 3ajad.
3HAKOMHUTBCA ¢ HCTOpHe
TeOMETPHHI

pa3BUTHA




[L1omann.
Haxosxnenue
nJioniajen
TPeyrojibHUKOB
U
MHOTOYT0JIbHbI
(uryp.
TL1omaam
MOT00HBIX
Guryp (14 v)

X

[MousaTtne 06 o6meil Teopum
MIOMATH.
dopmynbl  Ans
TpeyrojbHHUKaA,
napajiejiorpamMmma.
OTHoLIeHHE rromaaei
TPEYrOJBHUKOB C OOMmMHUM
OCHOBaHHMEM HJIH OO0uei
BBICOTOM. Briuucnenue
miomane CIOXHBIX QUTYD
yepe3 pa3OuUeHUE HA YaCTHU U
JOCTpOCHHE.
I[Inomanu buryp
KiaeT4yaToit Oymare.
[Mnomanu mogoOHBIX GUTYP.

mnionragu

Ha

Broiuncnenue MmJIomaae.
3amadd ¢ TPaKTHYECKUM
CONlepIKAHUEM. Pemenue

3aJady C INOMOIIBIK ME€TOIOa
BCIIOMOTAaTEIbHOM mjonraaun

OsaaneBathb NepBUYHBIMH
npeacTaBjIeHUusIMH 00 o00meld Tteopum
mromann  (Mepsl), dpopmynupoBaTh
CBOHCTBAa IJIOINAAU, BBIACHATH ux
HAarJsIHBIA CMBICII.

BriBoauTh bopMyIIsI 101 AU
napajuieiorpaMma, TpEeyrolbHHKA,
Tpaneuuu M3 GOPMYJIB IJIOLAIH

NpsAMOyTrolbHHUKA (KBajpaTa).
BuIBoauTH (OPMYJIBI IUIOMIAN BBITYKIIOTO
YeTHIPEXYTONBHIKA Yepe3 AHarOHAIN 1 YTOJI
Mexy Humu. Haxoaurs miomany Guryp,
n300pakEHHBIX Ha KJIETYaTol Oymare,
HCIOJIb30BaTh pa30HeHNe HA YacTH U
JIOCTPOCHHE.

Pa30upaTh npuMepsbl HCIOIB30BAHUS
BCIIOMOTATEIbHOH MJIOMIAIH I PeLICHUS
TEOMETPUYECKUX 3a1ad.

HaxoauTs 1wiomaad mMoJo0HBIX
Boruucasars IUTOIIAH
MHOTOYTOJILHBIX QUTYP.
Pematp 3aga4u Ha IJIOMIAH C TPAKTHYECKUM
coJiepKaHHuEeM

Guryp.

Ppa3IUYHBIX




€8

Teopema
[udaropau
Hayaia
TPUTOHOMETPHHU
(10 )

Teopema [Mudaropa, e¢
J0Ka3aTeJbCTBO u
NpHUMEHEHHE. O6partHas
teopema [ludaropa.
OmnpeneneHue

TPUTOHOMETPUYECKHUX
¢byHKUMH ocTporo yria,
TPUTOHOMETpPHYCCKHUE
COOTHOIIEHHUS B
NpsIMOYTOJBHOM
TpeyroiabHuke. OCHOBHO®E
TPUTOHOMETPUYECKOE
ToxkaecTBO. COOTHOIICHUS
MEXJy CTOpOHAMHU B
HNpsIMOYTOJIbHBIX
TPEyroJbHUKAX CYTJIaMH B
45°mn 45°;30° u 60°

Joxa3piBaTh Teopemy Iludaropa,
HCIO0JIb30BATh

€¢ B MPaKTUUYECKUX BBIYUCICHHUSAX.
®opmMyIHPOBATH ONpPEAECICHUS
TPUTOHOMETPUYECKUX PYHKIUNH OCTPOTO
yria, NnpoBepATh UX KOPPEKTHOCTD.
BpIBOAMTH TPUTOHOMETPUUYECKHUE
COOTHOUIEHUS BOPAMOYTOJIBHOM

TPEyroJIbHUKE.
HccaenoBars COOTHOILICHUA  MEXIY
CTOPOHAMH B HNPSIMOYTOJIbHBIX

TpeyTOJIBHUKAX ¢ yriaMu B 45° u 45°; 30°
u 60°.
Hcenoas3oBaTh GOpMyIIbl IPUBEACHUS U

OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIOACCTBO IS HAXO0XIACHUS
COOTHOIIEHUN MEXIY
TPUTOHOMETPHUUYECCKUMHU GyHKIUSIMU

pPa3IUYHBIX OCTPBIX YTIIOB.
IIpuMeHATH MOJNy4YEHHBIE 3HAHUSA W
YyMEHHUS TpPU PEUIEHUU NPaKTUUECKUX
3aj1ad.

3HAKOMHUTBCH ¢ HCTOPHEeH pa3BUTUA
FeOMEeTPUH




Yriabl B

Bnucannbie u HEHTPAJTbHBIC

®opMyIHPOBATH OCHOBHBIC ONPEACICHNUS,

OKPYKHOCTH. YTIIBI, YTON MEXIY CBSA3aHHBIE C yrJlaMu B Kpyre (BIUCaHHBIH
Bnucannpie u KacaTeNbHON M XOpHOoil. YTIbI yroi, HeHTpaJbHBIA YyTo).
OIHCaHHBIE MEXAYy XOpPAAMHU H HaxoanTp BOHCaHHBIC yIJBbI,
“IE€TBIPEXYIOJIbH | cexymumu. OonmMparuuecs Ha OAHY AYTY, BBIYUCIATH
UKH. BrnucaHnHble U ONMCaHHBIE YTJIbl ¢ TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
Kacarenbnepie YeTHIPECXYTONBHUKHU, UX yriax, TEOpEMBbl O BIMCAHHOM
K OKPYKHOCTH. | npp3Haku U CBOMCTBA. YEeTHIPEXYTOJNbHUKE, TEOPEMBI O
Kacanue IIpuMeHeHUE 3TUX CBOUCTB neHTpalbHOM yrie. MccienoBars, B TOM
OKPYKHOCT el NpU pelIeHUu U qucJie ¢ MOMOIbI0 HU(GPOBBIX PECYPCOB,
(13 ) reoMeTpHUYECKHUX 3aad. BIHCAHHBIC U ONMHUCAHHBIC

B3aumHOe pacnonoxeHue ABYX | YEThIPEXYTOJIbHUKH, BBIBOJAHTH UX

okpyxHocTeil. Kacanue CBOHCTBA U NPU3HAKHU.

OKPYXXHOCTEMH HUcnoab30BaTh 3TU CBOMCTBA U

NMPU3HAKY NIPH PEHICHHUN 3aaa4

IlosTopenne, I[ToBTOpEeHHE OCHOBHBIX PemaTtp 3a1a4m Ha TOBTOpEHHUE,
00o0eHNe MNOHSTUNH U METOJOB KYpCOB HIIIOCTPUPYIOUIUE CBIA3U MEXKAY

sHaHmii (4 4)

7 m 8 kiaccoB, 0000menue
3HaAHUH

Pa3aIUnYHBIMU YaCTAMHU KypcCa




9 kJacc (He MeHee 68 4)

Ha3zBanue
pa3nesia (TeMbl)
Kypca (4ucio
4acoB)

OcHoOBHOE cofiep:kaHne

OCHOBHBIE BHABI
NeATETLHOCTH 00yYAIOIIHXCS

DJIEKTPOHHBbIE
(uudpossie
o0pa3oBaTe/bHBbI
e pecypchl)

Tpuronomerp
us. Teopembl
KOCHHYCOB U
CHHYCOB.
Pemenue
TpPeyroJabHUKO
B (16 u)

Omnpenenenue
TPUTOHOMETPHUUYECKUX
¢byukuuit yrnos ot 0° no 180°.
Kocunyc u cuHyc npsiMoro u
Tynoro yriua. Teopema
KocuHYycoB. (OO0o0OmeHHasN)
TeopemMa CHHYCOB (C paJuycoMm
ONMUCAHHOHN OKPYXXHOCTH).
HaxoxpaeHue JUIMH CTOPOH H
BEJIHWYHH yIJIOB
TpeyroiabHuUKoB. Popmyia
MJIO0IagN TPEYTONbHUKA
yepes ABE CTOPOHBI U YT oJ
Mexay HuMu. Popmyna
MJIOMIaAu YeTHIPEXYTONIbHUKA
yepe3 ero AMaroHaJd U yroja
Mexay Humu IIpakTtuueckoe
NpUMEHEHHE AOKA3aHHBIX
TeopeM

®opMyIMpPOBATH ONIPeieTeHUs
TPUTOHOMETPHYECKUX QYHKIHUH TYNbIX U
NpPSMBIX YTJIOB.

BBIBOAHTH TEOpPEMY KOCHHYCOB H TEOPEMY
CHHYCOB (C paJlHuyCcoOM OIHUCAHHOM
OKPYKHOCTH).

PemaTp TpeyroabHUKH.

Pemrath npakTHYecKUe 3a1a4H,
CBOJSIINECS K HAXOXKJCHUIO Pa3IuYHBIX
9JIEMEHTOB TPEYroJbHUKA




G8

IIpeo6pa3zoBa
HHe N0/100us.
Merpuyeckue
COOTHOILICHUS
B
OKPYKHOCTH
(10 )

[TousiTue o mpeoOpazoBaHun
nmoxoous. COOTBETCTBEHHEBIE
SIEMEHTH MONOO0HBIX QUTYD.
Teopema 0 IpoU3BENEHUHU
OTPE3KOB XOpJa, TeopemMa o
NPOU3BEACHUHN OTPE3KOB
CeKylIMX, TeopemMa 0 KBajaparte
kacarenbHOU. [Ipumenenue B
PCHICHUU TECOMETPUUCCKUX
3ajgay

OcBauBaTh MOHSITHE NIpeoOpa3zoBaHuUs
mnogoous.

HcecaenoBaTrb OTHONMIEHNUE TUHEHHBIX
JIIEMEHTOB QPUTYp MpH MpeoOpa3oBaHUH
momgo0us.

HaxoauTh npumepsl nogoOus B
OKpyXarwueid AeCTBUTEIBHOCTH.
BbIBOAMTH MEeTpHUYECKHE COOTHOMICHHUS
MEXJAY OTPE3KaMHU XOPJd, CEKYIIUX U
KacaTeJbHbIX C MCIIOJIb30BAHUEM
BIIMCAHHBIX YI'JIOB U HO}IO6HI)IX
TPEYTrOJNbHUKOB.

PemaTp reomerpuyeckue 3anadyu u
3ajJlauu U3 peajbHOM KHU3HU C
HCIIOJB30BAHNUEM MOT00HBIX
TPEyTrOJIbHUKOB.




Bekropni(12 u)

Omnpenenenue BEKTOpPOB, Hcnoab3oBaTh BEKTOPHI KaK
CIIOJKECHHE " pa3HOCTH HampaBJICHHBIE OTPE3KH, MCCIeJ0BaTh
BEKTOPOB, YMHOXCHHE TeOMETPHICCKUN (mepemeteHune) u
BEKTOpa Ha YHCITIO. ¢u3mgeckuit (cuma) CMBICIBI BEKTOPOB.
dusznueckuit u 3HaTh onmpeaeaeHHs] CYMMEI H Pa3HOCTH
TeOMETPUUYECKUH CMBICT BEKTOPOB, YMHOXEHHS BEKTOpa Ha
BEKTOPOB. Pasznoxenue YUCII0, HCCJIeJ0BATh TEOMETPHUICCKUN U
BEKTOpa 1o IBYM (U3UYECKUI CMBICIBI 3TUX ONEpaLHi.
HEKOJUIMHEApHBIM BEKTOpaM. Pemarp reoMeTpuueckue 3ajadud  C
KoopauHaThl BekTOpa. HCMOJIb30BaHUEM BEKTOPOB.
CkanspHoe Npou3BeaACHUE PackyanbiBaTh BEKTOP no  JIByM
BEKTOPOB, €ro MNpUMEHEHHE HEKOJIJIMHEAapHBIM BEKTOpaM.
ISl HaxoxpeHus JguuH u | Memoan3oBaTtsh CKaJIsIpHOE
yIJIOB. NpOou3BEeICHUE BEKTOPOB, BBIBOJAUTH
Pemenne 3amady ¢ mMoMOIIbIO €ro OCHOBHBIE CBOIICTBA.
BEKTOPOB. [Tpumenenue Bpiuucasite  cymMMy, pasHOCTb H
BEKTOPOB Ul  pEHIeHUS CKaJsIpHOE NPOU3BEJCHUE BEKTOPOB B
3ajaq KHHEMaTHKHU " KOOpJAHMHATaXx.
MEXaHUKHU IIpuMeHATH CKaJSIPHOE INPOU3BEIACHHE
JUIsL HAXOJKJICHUS JJIMH U YyTJIOB

JlekapToBBI JexapToBHl KOOPAHHATHI OcBanBaTh MNOHATHE TPSIMOYTOJIBHOMN

KOOPMHATHI TOYEK Ha IJIOCKOCTH. CHUCTEMBI KOOpAMHAT, JIEKapTOBBIX

Ha IUIOCKOCTH YpaBHeHue npssMoil. YrioBoi KOOpJIUHAT TOYKHU.

(9 v) K03 PUIHEHT, TAHTEHC yria BeiBOAMTL  ypaBHEHHE  NpPSAMOH U
HAKJOHAa, MapalllelibHbIE U OKPYXHOCTH. Bbigeasath MOJIHBI U
NepNeHANKYISIpHBIC MPAMBIEe. | KBaigpaT Uil HAaXOXKICHHUS LEHTpa H
YpaBHeHUE OKPYXXHOCTH. paamyca OKPYXHOCTH o e¢
Haxoxnenne KOOpAMHAT yPaBHEHHUIO.

Pemats 3aJa4YM HAa HAXO0XJCHHEC TOUYCK




TOYEK nepeceyeHus
OKPYXXHOCTH it npsIMOH.
Merton KOOpJAUHAT npu
pemeHUN TEeOMETPHUUSCKUX
3agad.

HNcnoap3oBanue MeTOda

KOOpAHWHAT B MPAKTHYCCKHUX
3agadyax

IepecedeHus NPIMbIX U OKPYXXHOCTEH ¢
MOMOIIBIO METOa KOOPAHHAT.
Hcnoas3oBaTh CBOHCTBA YTIIOBOTO

K03 PHUnueHTa NPAMOH MPH peUICHUHN
3a7a4, I ONPENEICHHUS PACHOI0KEHUS
npsMOil.

IIpuMeHATH KOOPAUHATH NPU PEUICHUN
reOMETPUUYECKUX U MPAKTUUECKHUX
3a1a4, JJsl TOCTPOCHUS
MAaTCMATHYCCKUX Mo;:[eneﬁ pCallbHBIX
3a7a4 («METOJ KOOPAUHATY).
Ioab3oBaTbCs 1751 IOCTPOCHUS U
HcCleI0BaHUE HUPPOBBIMU pEeCypCcaMu.
3HaAaKOMHUTBCS C WCTOpPUEH pa3BUTHS
reoMeTpHuu




IIpaBuabHbIE
MHOI'0OYI'0JIbH
uKku. Jlauna
OKPY’KHOCTH
H IJI0MAAb
Kpyra.
Bobruncienue
nJiomaaen
(8w

IIpaBunbHbIE
MHOTOYTOJIBHUKH,
BBIUUCIEHHUE UX IJTEMEHTOB.
Yucio nu u gjiuHa
OKpYXHOCTH. [JnuHa nyru
OoKpyxHOcTU. PanuanHnasd
Mepa yriaa.

IInomans kpyra u ero
3JIEMEHTOB (CEKTOpa H
cermMeHTa). Beruncnenue
niomane puryp,
BKJIIOYAKO O UX 3JIEMEHTHI
Kpyra

®opMyJIUPOBATH ONPEACICHUE
NPaBHIBHBIX MHOTOYTOJIBHHUKOB,
HAaXOJAMThb HX DJIEMEHTHI.
IMonb3oBaTbcd NOHATHEM JIHHBI
OKPYXHOCTH, BBEJICHHBIM C TTOMOIIbHIO
MPaBUIBHBIX MHOTOYTOJIBHUKOB,
onpeaeasiTh YUCJIO MU, JIUHY AYTU U
pagMaHHYIO Mepy yria.

IlpoBoauTh Mepexoa OT paguaHHOU
Mephl yria K rpajgycHoil u Hao0opoT.
OnpeaensiTh MIOMaAb KpyTa.
BeiBoauTs ¢popMyanl (B TpagycHOH H
paauaHHON Mepe) Add JJIUH YT,
niaomajaei CeKTOPOB U CEITMEHTOB.
Beruncastes nnomanu uryp,
BKJIIOUAIOMIUX 3JIE€MEHTHl OKPYKHOCTHU
(kpyra).

HaxoauTp niuomanym B 3ajadax peanlbHOH
KHU3HU




JBH:KeHUs ITonaTne 0o NIBUKEHUHU Pa3oupars NPUMEDPHI,
INIOCKOCTH mirockocTu. [lapannenbsHbI# UIITIOCTPUPYIOMIUE MOHITHUSA ABUKEHUS,
(6 v) IIEPEHOC, IIOBOPOT U LEHTPOB U OCEH CUMMETPUHU.
cumMeTpus. Ocu U HEHTPHI DopMyJUPOBATH omnpeaeaeHus
CUMMETPHH. napajleabHOTO TIEpeHoca, MOBOPOTA H
IIpocTeiimue npuMeHeHUS B 0CEBOM cuUMMeETpuU. BpIBOAMTE  HX
pelIeHUN 3a7ay CBOWCTBAa, HaXOAUThb HENOJABUKHEIE
TOYKH.
HaxoauTp LEHTPHL U OCU CUMMETPUH
NpoOCTeUIUXDUTYD.
IIpumMeHsATH NapajyielbHbI IEPEHOC U
CUMMETPHUIO npu peureHuu
reoMeTpuueckux  3agauy  (pazbuparth
MpUMEpPHI).
Hcnmonws3oBaTh a1 TNOCTPOEHHUA H
nucciuea0BaHui HUGPOBBIE peCypCh
IloBTOpeHue [ToBTOpEHUE OCHOBHBIX OnepupoBatrh mnoHsiTussmMu:  durypa,
000011eHMe, MOHSATHHA HMETOA0B KYypCOB TOYKa, IpsAMas, yroji, MHOTOYTOJIbHHUK,
cucTeMaTu3 7—9 kiaccoB, 00o0meHHE paBHOOEJAPEHHBIH W PAaBHOCTOPOHHHM
anus cucTeMaTU3alus 3HAHUH. TPEeyroJIbHUKH, MPAMOYTOIbHBIN
3HAHUI2 [pocTeiimue TpPeyroJbHHUK, MeJHaHa, OucceKkTpuca
(7 9) reoMeTpu4Yeckue GUrypsl u u BBICOTA TpeyrojbHUKa,
ux cBolicrBa. U3mepeHue rnapajjiellorpaMm, pomo,

FeOMETPUYECKUX BEJINYHUH.
TpeyroabHUKHU.

I[TapannenvHubie u

MEepHeHIUKYISIPHBIC
npsAMBIE.

OKpYXHOCTH u KpYT.

NpAMOYIrOJbHUK, KBaJApaT, Tpalceuusd;
OKPYXHOCTb, KacaTCJIbHasd; paBEHCTBO

nu nonobue QuUryp, TpPEeyrosbHHUKOB;
napagjieJIbHOCTh u
NEePNEeHAUKYISIPHOCTh HPSAMBIX, YT OJI
MEXIY HpSAMBIMH, CUMMETpHS




I'eomeTpuueckue
MMOCTPOCHUSA. Yrasl B
OKPYXXHOCTU. BiucaHHBbIE U
OMHUCaHHBIE OKPYXXHOCTH
MHOTOYroabHHUKOB. IIpsamas
" OKPYXXHOCTb.
YeThIpEXYTONBHUKH.
BnucanHble W ONHCaHHBIC
YEeTBIPEXYTOJIbHUKU.
Teopema [Iudaropa u Havana
TpUroHoMeTpuu. Pemenune
00 HUX TPEYTrOJbHUKOB.

IIpaBunbHbIE
MHOTOYTOJbHHUKH.
I[Ipeobpa3zoBaHus
MJIOCKOCTH. JABuxeHus.
[Tono6ue. CummeTpus.
IInomans. Briuucienue
njaomamge. IInomanu

nono0HBIX uryp.
JlexapToBBl KOOpPAMUHATH HA
MJIOCKOCTH.

BekTopsl Ha MIOCKOCTH

OTHOCHTEJNBHO TOYKH U MPAMOI; ANHUHA,
paccTosiHHWe, BEIUWYNHA yria, MIomans,

MEepUMETP.
Hcnonb3oBaTh GOpPMYJIbI: IEPUMETPA U
IJIOMIaAM  MHOTOYTOJBHHUKOB,  JUIMHBI

OKPYXXHOCTHU U IIOIAIHN Kpyra, 00beMa
MPSMOYTOJBHOTO MapaljieJenuneaa.
OnepupoBaTh NOHATUAMHU:
MpsIMOYTOJNbHASI CHCTEMa KOOPAMHAT,
BEKTOpP; HCMOJAB30BATh 3TH MOHATHUSA
I MPEACTAaBICHUS JaHHBIX U pPEUICHUS
3aJ1a4, B TOM YHCJE U3 JPYTUX y4eOHBIX
npeaMeroB. Pemarts 3axaun Ha
IMOBTOPEHNUEC OCHOBHBIX HOHHTHﬁ,
UIJIIOCTPALIUIO CBSAZEH MEXKIY
pa3JIMYHBIMHU YaCTIMH Kypca.
Boioupatrs MeTOA IS pelIeHUS
3a/1a9H.
Pemarp
KHU3ZHU

3aga4YM U3 IIOBCEJIHEBHOM

2 30eck npedcmasienvl 31emeHmbl COOEPHCAnUsL Kypca, uzyuasuiuecss 6 5—38 kuaccax u mpebyowue nosmopenus, 0606uenus u
cucmemamuzayuu. OOpawamscs K 3Momy Mamepuary MOJCHO 6 8Ude AKYEHMA HA 3deepuiaiowem smane uzyyenus kypca 9
KAACCAa Unu pacnpeoensms no COOMEEemMCmayiowumM memMmamuieckum pazoeiam, usyvaembim 8 meyenue yuedno2o 200d.



[Ipu paspaborke pabodeld mnporpamMMbl B TEeMaTHYECKOM IJIaHHPOBAHHU HOJUDKHBI OBITH YUYTEHBI
BO3MOJXXHOCTH HCIOJIB30BaHUS DJIEKTPOHHBIX (MHPPOBBIX) 00pPa30BATEHBHBIX PECYpPCOB, SBISIOMIUXCS
y4eOHO-METOANYECKUMU MaTepuaiaMu (MYJIbTHUMEIUHHBIE TPOTPAMMBI, D3JIEKTPOHHBIE YUYEOHUKH W
3ala4YHUKH, DICKTPOHHBIC OMOIMOTEKH, BUPTyallbHbIC J1a0OPAaTOPUHM, HIPOBBIE NIPOrPaMMBl, KOJUJIEKLHH
nu(POBEIX 00pa30BaTEIBHBIX PECYPCOB), HCIONB3YEMBIMU JUISL OOY4YSHUS U BOCIUTAHUSA PAa3IUYHBIX TPy
moJb30BaTeNiell, NPeACTABICHHBIMU B 3JICKTPOHHOM (HHU(PPOBOM) BHUIE U PCANU3YIOMIUMH JHAAKTHYCCKHE
Bo3MmoxHocTH UKT,conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00 00pa3oBaHUMU.



IIPUMEPHAST PABOYAS TTPOI PAMMA
YUYEGHOT O KYPCA «BEPOSTHOCTDb U CTATUCTUKA».
7-9 KJIACCBI

HEJIM N3YYEHUA YYEBHOI'O KYPCA

B coBpemenHOM HH(GPOBOM MHpE BEPOSITHOCTH M CTATHCTHUKA
npuodperarT Bc¢ OONBIIYI0 3HAYUMOCTH, KaK C TOYKH 3pEHUS
NpaKTUYECKUX MPHIOKEHUH, Tak M HUX poam B o0Opa3oBaHWUH,
HEOOXOIMMOM KaXJAOMy UYeI0oBeKy. Bo3pacTaeT uncno npodeccui,
IpH OBIAAEHUUKOTOPBIMHU TpeOyeTcs xopomias 6a3oBast MIOATOTOBKA
B 00JacTH BEPOSTHOCTH W CTATUCTHUKM, Takas MOATOTOBKA BaXXHa
s HPOJOJKEHUS oOpa3oBaHus u IS yCIEmHOH
npodeccuoHaIbHOHKApPbEPHI.

Kaxaslii denoBeKk MOCTOSHHO NPUHHMAET pPEHICHHS Ha OCHOBE
HUMECIONIUXCA Yy HEro IaHHBIX. A JJIsL 000CHOBAHHOTO MNPpUHATUA
pemieHusa B YCJIOBUAX HEAOCTATKa HWJIHU n30BITKA I/IH(i)OpMaHI/II/I
HE00X0UMO B TOM quclie X0pouIo chopmupoBaHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIJICHUE.

WM MeHHO I03TOMY OCTpPO BCTalla HEOOXOJUMOCTh cHOPMHUPOBATE y
oOyuaromuxcss (QYHKIMOHAIbHYIO TPAaMOTHOCTH, BKIIOYAMONIYIO B
cebs B  KayecTBE HEOTHEMJIEMOH  COCTaBISIOMIEH  yMEHHE
BOCIIPUHUMATh W KPHUTHYECKHM aHAJIM3UPOBATH HHPOpPMANUIO,
NpEeCTABICHHYIO B Pa3IUYHBIX GOpMax, MOHUMATh BEPOSITHOCTHBI I
XapakTep MHOTHX pealbHBIX I[POIECCOB M  3aBUCHUMOCTEH,
NPOU3BONUTH NPOCTEHIINE BEPOSITHOCTHBIC pacdyeThl. 3HAKOMCTBO C
OCHOBHBIMH NPHUHIIUIIAMHU cOOpa, aHalIM3a U IPEACTABICHUS JaHHBIX
U3 pa3NUYHBIX cPep )KU3HU obOImecTBa U rocyaapcTBa npuoodimaer
oOyuaromuxcs K OONmeCTBEHHBIM HWHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHu3anuu nepebopa u
MojcuYeTa YKCJia BApDUAHTOB, B TOM 4YHCJIE, B IPUKJIAJHBIX 3aJadyax.
3HAKOMCTBO C OCHOBAMH TEOPHHU rpadoB co31acT MaTeMaTHIECKU I
¢ynmameHT ang  GOpPMHPOBAHUS  KOMIETEHIMH B  obnacTth
nHbpopMaTuHKU W HNUPpPOBEIX TexHomorui. [lommmo 3TOrO, TpH
N3Yy4YCHHUU CTAaTUCTHUKHU n BEPOATHOCTHU O6OFaH.IaIOTCH
NpEeACTAaBIEHUS YydyalluXxcsd O COBPEMEHHOW KapTUHE MHpa U
MeToJax ero wuccleJoBaHus, (GOpMHUpYETCs NMOHMMaHHE pOJH
CTAaTUCTUKM KaK MCTOYHUKA COIIMAJILHO 3HAYUMON MHOpMAaLUU U
3aKJIaJIIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUS.

B cooTBeTCTBUM ¢ NJaHHBIMHU LEJISIMU B CTPYKTYype IPOrpaMMBbI
yueOHOTO Kypca «BeposSTHOCTh M CTAaTHCTHKA» OCHOBHOMN HIKOJIBI
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BBIJICJICHBI CIEAYIONINE CONEPKATEIHHO-METOANYECKUE JIMHHUU:
«IIpencraBiaenue  JNaHHBIX M ONHKCATEJIbHAsT  CTAaTUCTUKA;
«BeposiTHOCTEY; «DneMeHTH KoMOMHaTOpuku»; «BBenenue B
TEOpHUI0 TPadoBy».

Conepxanune nuann «llpencraBieHne JaHHBIX U ONHUCATEIbHAS
CTAaTHCTHKA» CIYXKHUT OCHOBOH I1s1 (OPMHUPOBAHUS HABBIKOB PabOTHI
¢ wuHpopMammed: OT 4UYTEHUSI M HHTEpPIpeTaluu HHPOpPMAIUH,
npencTaBICHHON B Tabnunax, Ha fUarpaMMmax u rpadgukax go cbopa,
NpEeACTAaBJICHHUS M  aHalW3a  JaHHBIX C  HCHOJb30BAHHUEM
CTAaTHCTHYECKHX XapaKTEePHCTUK CPEJIHUX M paccenBaHus. Paboras c
JaHHBIMH, 00yYaroIuecs y4aTcs CYUTHIBATh U HHTEPNPETHPOBATH
JlaHHBIC, BBIJJBUTAaTh, apTYMEHTHPOBATh U KPUTHKOBATh IIPOCTEHIIHE
TUIIOTC3HI, pPasMbBIIIIATH Haxq (baKTOpaMI/I, BBI3BIBAOIINMHU
N3MCHYMBOCTb, MU OLCHUBATH HUX BJIHUAHUC Ha pacCMaTpUBACMBIC
BEJIMYHUHBI U IPOIECCHI.

WHTynTHBHOE TpeacTaBIEeHUE O CIy4aiilHOH H3MEHYUBOCTH,
UCCIe/l0BaHME 3aKOHOMEPHOCTEH M  TEHACHOUH  CTAaHOBUTCH
MOTHBHPYIOIEH OCHOBOW IS M3y4EHHsS] TEOPUHU BEPOSTHOCTEH.
Bonpmoe 3HaueHWMEe 37eCh HMMEIOT TMpPAaKTHYECKHE 3amgaHusi, B
YaCTHOCTH ONBITHIC KJIACCUYECCKUMU BCPOATHOCTHBIMU MOACIAMMU.

[ToHsTHEe BEPOATHOCTH BBOJUTCI KaK Mepa IMpaBaononoous
cnyuaiiHoro coObiTus. Ilpm wm3yueHum Kypca oOyuaromuecs
3HAKOMSTCS C MPOCTEHIIMMHU METOMaMH1 BBIYNCIEHHUS BEPOSTHOCTEH
B CIydyalHBIX 9KCHEePUMEHTAaX c PaBHOBO3MOXKHBIMH
3JIEMEHTAapHBIMHU ucxoagamu, BEPOATHOCTHBIMHU 3aKOHaMH,
NO03BOJAIOIMMH CTaBUTh U pelaTh 0oJjiee CI0XKHBIC 3afadu. B kypc
BXOJAAT Ha4YaJIbHBIC NIPEACTABJICHUA O CHy‘IaﬁHLIX BCIHNUYHNHAX U UX
YHUCJIOBBIX XaPAKTCPUCTUKAX.

Takxe B paMKax 3TOT0 Kypca OCYMECTBIAETCS 3HAKOMCTBO
00ydJarlmuXcss ¢ MHOXXECTBAMU W OCHOBHBIMHM ONEpalHUsAIMHU Hal
MHOJXECTBaMH, pacCMaTPHUBAIOTCS MNPUMEPB TPHUMEHEHHS IS
pemeHuss  3axad, a  TakKXe  HMCIOJb30BaHUSA B JpYyrux
MaTeMaTHUYECKHUX KypcaxHW y4eOHBIX MpeaMeTax.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 knaccax uzyuaercs Kypc «BeposTHOCTh U CTATHCTUKAY,
B KOTOPBIA BXOoAsAT pasgensl: «lIpencraBmeHwe HaHHBIX W
onucareilbHas CTaTUCTHUKAY; «BeposTHOCTBY; «DIeMeHTHI
KOMOUHATOpUKUY»; «BBegeHnue B Teopuio rpadosy».

Ha n3ydenme manHoOro Kypca oTBOAHUT 1 yueOHBIH Yac B HEEIIO
B TeYEHHE Ka)XJ0ro rojaa odydenus, scero 102 yuyeOHbIX 4aca.

90 Ipumepnast paGodast porpaMma



COJIEPKAHUE YYEBHOI'O KYPCA (I10 I'OJAM OBYYEHU)

7 KJaacce

I[IpencraBneHue AaHHBIX B BUJE TaONHI, AUarpaMM, rpaMKoB.
3amonmHeHne  TaONWI, YTEHHE © TOCTPOCHHE JHarpamMm
(cTonO6uKOBEIX (CTONOYATHIX) W KPYroBheiXx). YUreHume rpaduKOB
peanbHBIX TpoueccoB. M3Bimeuenue mHPOpPMALUM U3 AUATPAMM U
TabJINI, UCITONH30BAHNE U UHTEPIpETAIUS JaHHBIX.

OmnwucarenbHas CTAaTHCTHKA: CpeaHEee apupMeTHIecKkoe, MeInaHa,
pa3Max, HaubOoJbIIee U HAUMCEHbIIEE 3HAUYCHHS Habopa YHCIOBBIX
naHHBIX. IIpuMepsl cnyyaliHOW U3MEHUYUBOCTHU.

Cny4aHBIH DSKCHepUMEHT (OWBIT) ®W ciaydaiiHoe coObBITHE.
BeposiTHOCTh M uyacToTa. POoNib MamoOBEpOSTHBIX U NPaKTUUYECKHU
JOCTOBEPHBIX COOBITHH B mpuponae u B obOmectBe. MoHeTa u
UrpajbHasi KOCTHB TEOPHU BEPOITHOCTEH.

I'pad, Bepmunua, pedbpo. CreneHb BepmuHbl. Yucio peébep u
cyMMapHas cTeneHb BepiiuH. [IpeacraBienue o cBsi3HOCTH rpada.
Henm m muxmael. [Iytu B rpadax. O6xonm rpacda (9iimepoB myTh).
I[IpencraBnenne o6 opueHTHpoBaHHOM rpade. Pemenue 3amadc
moMoOmbi0 Tpados.

8 kiacc

I[IpencraBieHue JaHHBIX B BHJE TaONHI, AMAarpaMM, rpaUKoOB.
MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, MOAMHOKecTBO. Omepanuu Haj
MHOKECTBAMHU: o0benuHeHNE, nepeceveHue, JOMOJTHEHHUE.
CpoiicTBa omepamuii Hag MHOXECTBAMH: IePEeMECTUTENbHOE,
CouYeTaTeIbHOE, pacHpejlednTelIbHOe, BKIOUYeHUs. Mcnonb3zoBaHue
rpaduueckoro MpeaACTaBIECHUS MHOXXECTB JIsl ONMCAHUS pealbHBIX
NPOLECCOB U SIBICHUN, IPU pEHIEHUHN 3a4a4.

N3mepenue pacceuBaHus NaHHBIX. /lucnepcus u ctTaHaapTHOE
OTKJIOHEHHME YUCIOBBIX HabopoB. Jluarpamma paccerMBaHHusI.

OyeMeHTapHble  CcOOBITHS  ciydalHoro onsita. ChyuaiiHble
cobeiTuss. BeposTHOCTH cOOBITHH. ONBITHI C PAaBHOBO3MOJXXHBIMH
JJieMeHTapHbBIMU coObiTusiMU. CrnydalHblii BbIOOP. CBSI3b MEXKIY
MaJIOBEPOSTHBIMH W MPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMHU B
npupoje, odmecTBe U HayKe.

Hepeso. CaoiicTBa JIEPEBbEB: €IMHCTBEHHOCTh nyTH,
CyIIECTBOBAHME BHUCAYEH  BEpUIMHBI, CBA3b MEXJY YUCIOM
BepmuH U ynuciaoMm pebep. [IpaBuno ymHOXeHus. Pemenne 3agay ¢

noMombio rpadoB. [IpoTHBOMONIOKHBIE COOBITHS. Jduarpamma
Diinepa. OO0benuHeHUE W mepecedcHUe coObiTHil. HecoBMmecTHBIE
coOBITHS. dopMmynia  CIOXKEHUS BEPOSITHOCTEH. YcnoBuas
BEPOSTHOCTb.
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IIpaBuno ymuHoxeHus. HeszaBucumbie coObITHs. [IpenmcTaBiieHue
9KCIEePUMEHTa B BHJE JAcpeBa. PemeHue 3amady Ha HAXO0XKICHHUE
BEPOSITHOCTEM C MOMOILIBIO JepeBa CIYy4alHOTro JKCIEpUMEHTA,
amarpamm Difnepa.

9 KkJacce

[IpexcraBieHue NaHHBIX B BUAE TAaOIUI, nuarpamm, rpadukos,
MHTEepHpeTanus JaHHBIX. UTeHHe U mocTpoeHue Tabuum, Auarpamm,
rpaMKOB IO peaJbHBIM JaHHBIM.

IlepectanoBku u ¢akrtopuan. CodeTaHHS W YHCIO COYCTAHUH.
Tpeyronpuuk Ilackans. PemeHue 3amady ¢ HCHOJb30BaHUEM
KOMOWHATOPUKH.

I'eomerpuueckass BeposiTHOCTh. Ciy4yaiiHbIi BBIOOP TOYKH H3
¢Guryps Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

HcneiTanne. Yenex u Heyaada. Cepus UCNIBITAHUN 70 MEpBOTO
ycuexa. Cepus ucneiTanuii bepHynnu. BeposTHocTH cOoOBITHH B
cepuu ucnblTaHuil bepHynnu.

CrnydvaiiHass  BeNMYMHA W pacHpejeleHHe  BEPOSATHOCTEH.
MaTteMmaTtuueckoe OXMJaHUE u JUCTIEPCHUS. I[Ipumepsr
MaTeMaTHYECKOTO OXHUAAHHUSA KaK TEOPETHYECKOro  CpeaHero
3HAYCHHUS BEJIMYMHBI. MaTeMaTH4YeCKOE OXHIAaHUE U JHCIEPCHS
cly4yalHOU BEJIMYUHBI
«YHCIIO YCIEXOB B CEpUM MCUBITAaHUN bepuymiuy».

[TousiTue o 3akoHe OONBIMIUX UHceN. M3mMepeHHEe BEpPOSTHOCTEMH
C MOMOIIbIO YAaCTOT. PoNb U 3HAUEHHE 3aKOHA OOJBIIUX YHCET B
npupojie u obuecTse.

IVTAHUPYEMbBIE IPE/IMETHBIE _ PE3YJIBTATDBI
OCBOEHUsI TIPUMEPHOU PABOYEU ITPOI'PAMMBI
KYPCA (I10 TOAAM OBYYEHMUA)

[IpenmeTHBIE pe3yabTaThl OCBOEHHA Kypca «BeposTHOCTh H
CTaTHUCTHUKa» B 7—9 KjaccaXx XapaKTEepU3YIOTCS CIEeNYIOIMUMHU
YMEHHUSIMU.

7 kaacce

1. Ywurate mHPOpManmum, NpeACTABICHHYI B Tabiuuax, Ha
auarpaMMax; IpeacTaBJIsATh JaHHbIE B BUJE TaOJIHIl, CTPOUTH
nuarpaMMbl (cTonOWMKOBBIE (cTonOYaThie) WU KPYTOBBIE) IO
MacCHUBaM 3HAUYECHUM.

2. OnwuceiBaTh W HHTEPHPETHPOBATH peajbHBIC YHUCJIOBBIC
NaHHBIe, NpEJACTAaBICHHBIC B TalbiuIax, Ha JauUarpaMmax,
rpadukax.

3. HUcnonp3oBaTh Jjisi ONHUCAaHUS JAHHBIX CTATHCTUYECKHE
XapaKTCpUCTUKHU: CpeJAHEe apuPMeTHYECKOoe, MeJauaHa,
HaubonbIIee U HAUMEHBIICEC 3HAYCHUSA, pa3Max.



NmeTs mnpeacTaBieHue O claydallHOW HU3MEHYHMBOCTU Ha
npuMepax neH, QU3NIeCcKUX BEIUINH, aHTPOIMOMETPUIECKUX
JaHHBIX; HWMETh  TpEJCTaBICHHUC 0  CTAaTHCTHYECKOWH
YCTOMYHUBOCTH.

8 KJ1acce

1.

W3Bnekats u npeoOpa3oBEIBATH nHdopManuio,
MpeACTaBICHHYI0 B BHUIE Ta0mum, auarpamMm, TrpadHKOB;
NpPENCTAaBIATE JaHHbIE B BUAE TAaOIHI, AuarpaMm, rpauKoB.
OnuceiBaTh  JaHHBIE C NOMONIbIO  CTAaTHCTHYECKUX
nokasareyieii: CpeAHMX 3HAYEHUH U Mep pacceuBaHHA
(pa3max, AucCHepCcHus U CTAaHIAPTHOE OTKIOHECHHE).
HaxoauTh 4aCTOTHl YHCIOBBIX 3HAYEHUH U 4aCTOTHI COOBITHH,
B TOM YHCJIE [0 pe3ylbTaTaM M3MEpeHHUH U HabII0ACHUN.
HaxoauTp BEpOATHOCTHU CIy4alHBIX COOBITHH B ONMBITAX, 3HAA
BEPOSITHOCTH DJJEMEHTapHbIX COOBITHH, B TOM 4YHCIE B
ONBbITaXC PAaBHOBO3MOXHBIMHU 3JICMECHTAPHBIMHU CO6I)ITI/I$IMI/I.
Hcnonp3oBaTh rpaduueckue MOJEIU: JEepeBO CIy4ailHOTO
SKCNEpUMEHTa, 1UarpaMmsl Diaepa, 4ucioBas npsaMmas.
OHepI/IpOBaTL INOHATUAMMU MHOXCCTBO, MNOAMHOXCCTBO,
BBIMTOJIHATHL ON€palvMu HaJd MHOXECTBaAMU: O6TerI/IHeHI/Ie,
nepecedyeHue, JIOTIOJTHEHHE; MepeYncisiTh 3JIEMEHTEHI
MHOXECTB; IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduueckoe NpeACTaBICHHE MHOXECTB H
CBsI3eH MEXJy HUMU ISl ONIMCAHUS NMPOLECCOB U SBICHUH, B
TOM 4YHCJe NpH pEmeHWH 3ajad Hu3 JIAPYrux YydeOHBIX
NpeIMeTOB U KypPCOB.

9 kJacc

1.

N3Bnekars u npeoOpa30BBIBATH nHdopMaIuio,
MpEeJCTaBICHHYIO B Pa3JMUYHBIX HCTOYHUKAX B BUJE TaOIuII,
auarpamMm, TrpadHuKOB; TMPEACTABISTHL JaHHbIE B  BHUJE
TaONuI, TUarpamMm, rpaduKoB.

Pemats 3agaun opraHm30BaHHBIM HepeOOpPOM BapMaHTOB, a
TakXe C HCIHOJb30BaHMEM KOMOWHATOPHBIX TMpPaBUI U
METOA0B.

Ncnons30oBaTh  omucaTenbHBIE  XAaPaKTEPHUCTHKH A
MacCCHBOB 4YHCJIOBBIX JaHHBIX, B TOM YHCJIE CpeJHHE
3HAYEHHUS U MEPHl pacCEeHBAHHUSA.

HaxoauTpe 4acTOTH 3HAYEHHUW M 4aCTOTHI COOBITHS, B TOM
YHCJIe MOJB3YSICh pe3yIbTaTaMU NPOBEACHHBIX H3MEPEHUHN 1
HaOIIOIEHUH.

HaxoauTh BEpOSITHOCTH CIy4YalHBIX COOBITUH B H3YYEHHBIX
OmbITaX, B TOM 4YHUCJIE B OMNBITAX C PABHOBO3MOXHBIMU
9JIEMEHTAPHbI- MU COOBITHSMH, B CEpPUSX HCHBITAHUH [0
MEepBOTO ycIlexa, B CEpUsAX UCNbITAaHUN beprynnu.

NmeTrs mnpencraBieHue O CIydyalHOW BEJIMYMHE H O
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pacrpeneIeHUN BEPOATHOCTEH.

HmeTy mpencraBieHHE O 3aKOHE OOJNBIIMX YHCEN KakK O
NPOSBICHUN 3aKOHOMEPHOCTH B CJIY4alHON M3MEHYHUBOCTH U
0 poJIM 3aKOHa OOJBIIMX YHCEJ B IPHUPOJIE U 00IIECTBE.

Ipumepnast paGodast porpaMma



TEMATHUYECKOE IVIAHMPOBAHUE YYEBEHOI'O

KYPCA (ITO TOAAM OBYUYEHUMA)
7 knacc (He MeHee 34 u)

HasBanue JIEKTPOHHbIE
pasjena (TemMbl) OcHoBHOe XapakTepucTUKA JeATeIbHOCTH o0yuyaromuxcs (uudposbie
(4HCI0 4aCOB) cojep:KaHue o0pa3oBaTebH
ble pecypchbl)

[IpenacraBiaenue | Ilpencrasienue OcBanBaTth cnoco0bl IIPEACTABICHUS
IMaHHBIX JaHHBIX B Tabiumax. CTATUCTUUYECKHUX  JAHHBIX W  YHCIOBBIX
(7 u) I[IpakTugyeckue MacCHBOB C MOMOIIBIO TA0JIUI U JHATPAMM C

BBIUUCIICHUS o HCMOJb30BAHMEM aKTYalbHBIX M BaXHBIX

TaOIUIHBIM JAHHBIM. JaHHBIX (nemorpaduueckue JlaHHBIE,

W3Bnedenue u HPOU3BOACTBO MPOMBIIIIEHHON u

HHTEpIpEeTanus CEIbCKOXO35MCTBEHHOM NPOAYKIHUH,

TaOIMIHBIX JITaHHBIX. 0OIIECTBEHHBIE U MPU- POJHBIC SIBICHUS).

I[IpakTnueckas pabora H3yuatp mMeToabl paboThl ¢ TaOIWYHBIMH H

«Tabnuns». rpauuecKUMHU NpeNCTaBICHUAMH JaHHBIX

I'paduueckoe C MOMOIbBIO NUPPOBBIX PECypcoB B Xoje

NpeJCTaBI€HUE JaHHBIX NpakTHYIEeCKUX padbor

B BUJIE KPYTrOBBIX,

CTONOUKOBBIX

(cTonb9aTHIX) THATPAMM.

YUteHue U TMOCTpOEHUE

JuarpamMmm. I[Ipumepsl

neMorpaduIecKux

JHarpaMm.

I[IpakTuueckas paboTa

«JluarpaMMbl»




OnucarejbHa
s1 CTATHCTHKA

@w

YucnoBbeie HAOOPHI.
Cpennee
apudMeTHIeCcKoe.
MenuaHa 4uCIOBOTO
Habopa. YcToiiunuBocTh
MeIHaHBI.
[IpakTuueckas pabora
«CpegHUE3HAYECHUSN ).
HaubGonbiee n
HaWMEHbIIEE 3HAYCHU S
4UCIOBOTO Habopa.
Pazmax

OcBanBaTh NOHATHS. YHCIOBOW HAOOP, Mepa
IMEHTPAaIbHON TEHICHIUHU (Mepa IMEeHTpa), B
TOM dYHCcle cpeaHee apudmeTHueckoe,
MeIqHnaHa.

OnuchIBaTh CTAaTHCTHYECKHE JaHHBIE C
MOMOIIBI0O CpPEIHEro apuPMEeTHYECKOTO W
MenuaHbl. Pemarts 3amaqn.

HN3yyarhb cBOMCTBA CPEJHUX, B TOM YHUCJIE C
NOMOIIbI0 HUDPOBBIX pPECypCcoOB, B XOJC
NpaKTHYEeCKUXpaboT.

OcBauBaTh NOHSITHS: HANOOJIbILIEE U HAMEHbLICE
3HAYeHMs YUCIOBOTO MAacCHBa, pa3Max.

Pemars 3agaum Ha BBIOOp crmocoba omucaHUs
JAHHBIX B COOTBETCTBHH C MPHUPOIOH MaHHBIX H
LEJISIMU HCCIICIOBAHMUS

Cayuaiinasi
H3MEHYMBOCTD
(6w

Cnyuvaiinas
U3MEHUYHUBOCTH
(mpuMepsr). Yacrora
3Ha4YeHUH B MacCHBE
JaHHBIX. ['pynmuposka.
T'uctorpamMmsel.
IIpaxkTtuueckas
«Crnyuaiinas
N3MEHYHUBOCTHY

paboTa

OcBanmBaTh NOHSTHS. YacTOTa 3HAYCHUH B

MacCHBE MAaHHBIX, TPYNNHUPOBKAa JaHHBIX,
THCTOTpamMMa.
CTpouth ¥ AaHAJM3HPOBATH THCTOTPAMMEBI,

noadMpaTh NOAXONAIIMM War rpynnupoOBKH.
OcBauBaTh rpaduuecKue IMpPEJACTABICHUS
pPa3HbIX BUJIOB CJIy4YalHOW U3MEHYUBOCTH, B
TOM YHUCJIE C MOMOUIBIO MUPPOBBIX PECYPCOB,
B X0Jle MPaKTUYECKOH paboTHl




BBenenue B

I'pad, BepmmHa, pebpo.

OcBauBaTh mNOHATHA. rpad, BepuIMHA

TEOPHUI0 IIpexcraBmenue 3amadun ¢ rpada, pedpo rpada, creneHp (BaIeHTHOCTH

rpados MOMOTIB IO rpada. BEPIINHBI), HENbH UK.

(4 u) CreneHp (BaJICHTHOCTB) OcBanBaTh NOHATHUA: TyTh B rpade, slinepon
BepiInHBI. Yucno pebdep nyTh,00x07 rpacda, OpueHTUPOBAHHBIN Irpad.
U CcyMMapHasi CTEIEeHb PemaTtp 3a1a4M Ha MOMCK CYMMBI CTENEHEH
BepumuH. llens u IUKI. BepmuH rpada, Ha mouck odxona rpada, Ha
ITyTs B rpade. MOMCKNYTEH B OpPUEHTUPOBAHHBIX I'padax.
IIpencraBnenue 0o | OcBauBaTh cmocoObl TpEICTaBICHUS 3agad
cBs3HOCTH rpada. O6xon n3 Kypca anred6psl, TeoMEeTpUH, TEOPHHU
rpada (aiiyiepoB myTh). BEPOSATHOCTEH, IpYTHuX IpeaMETOB c
[IpencraBienue 00 MOMOIIbIO rpados (xapTHhl, CXEMBI,
OPHUEHTUPOBAHHBIX dJEKTpUYECKUEe  Lenu, (QyHKIUOHATIbHBIE
rpadax COOTBETCTBHUS) HA IpUMeEpax

BepositHocth | CnyuallHBIH  ONBIT U OcBauBaTh NMOHATHSA. CIyYaWHBIH OMNBIT U

" 4acToTa ciaydyailHOe cobObiTHE. ciaydyailHOe CcOOBITHE, MAalloBEpOsITHOE W

cJIy4yaiiHoro BeposiTHOCTh M yacTOTa NPaKTUYECKH JOCTOBEpPHOE COOBITHE.

coObITHSI coOpITHSA. Pons | H3yuaTh 3HaYMMOCTh MaJIOBEPOSTHBIX

(4 v) MaJlOBEPOSITHBIX u | coOpiTH B mnpupoie u oOumiectBe Ha
NPaKTHYECKH BaXXHBIX NpuUMepax (aBapuM, HecUaCTHbBIE
JOCTOBEPHBIX COOBITHH cliydaw, 3anuTa MepcoHaIbHOMN
B npupone u B nHbpoOpMaANUH, Iepegada TaHHBIX).
obmecTBe. MoHeTa U HU3yuarts poub KJIaCCUYECKUX
urpanbpHas  KOCTb B | BEPOSTHOCTHBIX Mojienei (MoHeTa,
TEOPHUH BEPOSTHOCTEH. UrpanbHas KOCTh) B TEOPHHU BEPOSITHOCTEH.
IIpaktuueckas paboTa Hab6amogath u u3ydaTh 4YacTOTy COOBITHH B
«Yactora  BBINALECHUS NPOCTBHIX JKCIEPUMEHTaX, B TOM YHCIE C
opna» MOMOIIbI0O NOU(GPOBBIX PECYpPCOB, B XOJe

NMpakTHIECKOH paboThI




O0001enne,
KOHTPOJb

6w

Hpe[[CTaBJ'IeHI/Ie JaHHBIX.

OnucarenpHas
CTAaTUCTHKA.
BeposarnocTs
CIIy4afiHOTO COOBITHS

IloBTOpATL U3y4eHHOE U BBICTPAMBATH
CUCTEMY 3HAaHUM.

Pemare 3agaym Ha TOpeicTaBIEHHE H
OMHCaHHE JAaHHBIX C MOMOIIBIO U3YyYEHHBIX
XapaKTEPHUCTHUK. OobcyxnaThb NpHMepbI
CIy4JaWHBIX COOBITHI, MAaJOBEPOATHBIX W
NpaKTUYeCKH  JOCTOBEPHBIX  CIIy4alHBIX
COOBITHH, UX pPOJIM B NPHUPOJEC U XKHU3HHU
4yeJoBeKa




8 ku1acc (He MeHee 34 1)

Ha3Banue
pazaesia (TeMbl)
(4MCI0 YacoB)

OcHoOBHOE
cojepraHue

XapakTepucTuka JesiTeJIbHOCTH 00y4arolmuxcst

JIEKTPOHHBbIE
(uugposbie
o0pa3oBaTeJbH
ble pecypchl)

IloBTOpEHME
Kypca/ KJjacca
(4 )

I[IpencTaBieHne TaHHBIX.
OnucartenbHas
cratuctuka. CrnyuailiHas
n3MeHuYnBOoCcTh. CpenHue
4HuCIIOBOTOHAbOOpA.
Cnyyalinbie COOBITHS.
BeposTHOCTH M 4acTOTHI.
Knaccuueckue wMoaenu
TEOPUU BEPOSTHOCTEHU:
MOHETAa © WHTrpalJbHasd
KOCTh

IHoBTOpPATHL U3yuEHHOE U
CUCTEMY 3HAHUH.

Pemarp 3agaym Ha T1peAcTaBICHUE U
ONMMCAaHNUE JaHHBIX C TOMOIbIO U3YUYCHHBIX
XapaKTEPUCTHK. Pewmarnb 3ajgaum Ha
NpeACcTaBICHUE TPYNNUPOBAHHBIX TaHHBIX H
ONUCAaHUE CAYy4alHON U3MEHUYUBOCTH.
Pemarp 3agauym Ha ompejelieHue YacTOThbl

BbBICTPpauBaTh

OnucarejbHasA
CTAaTHCTHKA
PaccenBanme
ITAHHBIX

(4 9)

Otknonenus. Jucnepcus

YHCIIOBOTO Habopa.
CrargapTHOe
OTKJIOHCHHE YHCIOBOTO
Habopa. JlmarpamMmbl
pacceuBaHus

cllydalHBbIX COOBITHH, obcyxaeHue
NpUMEPOB ciayyalHBIX COOBITHH,
MaJOBEPOSATHBIX u NpaKTHYECKHU
JOCTOBEPHBIX CJHy4YalHBIX COOBITHH, HX
pONH B MPUPOJAEH )KU3HHU YeJOBEKa

OcBaunBarthb MOHATHSA: Jucnepcus u
CTaHJapTHOE OTKJIOHEHHE, HCIO0Jb30BaTh
3TH  XapaKTePHUCTUKH  IIA OMHCAHHUSA

pacceuBaHud JaHHBIX.
BpiaBUraTh runore3’bl 00 OTCYTCTBHUHM HWIIHU

HaJIn4duu CBiA3HU 10 AuarpaMmmam
pacceuBaHusd.
CTpOI/ITb AuarpamMmmabl pacceuBaHus 1o

UMCHOIMNUMCA JaHHBIM,
MNOMOIBbIO KOMIIBKOTEpA

B TOM 4YuCJIC C




MHo:xecTBa MHOXecTBO, OcBanBaTbh NOHSTHS . MHOXECTBO, DJIECMEHT
(4 ) moaMHOXecTBO. Omepanuu MHO€ECTBa, MOAMHOYXECTBO.
HaJ MHOXECTBaMH: BhImoaHATH onepanuu HaJg MHOKECTBAMH:
0o0beNMHEHNE, IepeceueHne,  00BbeqUHCHHE, TepecedeHne, JOMOTHECHHE.
TOTIOJTHEHHE. Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
CBoiicTBa omeparmii Hax COYETATEeNFHOE, PacTIPEeIeINTEIFHOE, BKIFOUCHHS.
MHOKECTBAMU: Hcnosb30BaTh rpadudeckoe MmpeacTaBiIcHre
MepeMeCcTUTENHHOE, MHO>KECTB IMPHU OITUCAHUH PEATBHBIX MPOIECCOB U
codeTarebHoe, SIBIICHUH, TIPU PEIICHNUH 3a]1a4 U3 APYTUX yUeOHBIX
pacrnpeaenuTeNbHOe, MpeIMETOB U KypCOB
BKJTFOUCHHS.
['paduyeckoe npeacraBieHne
MHO>KECTB
Bepo“fﬂocn’ DixeMeHTapHbIe OcBauBaTh MOHSATHSA AJIEMEHTapHOE
Cc1ydannoro CcOOBITHS. Cnyuaiinblie coOnITHE, cilydyaiiHoe cobbITHE KakK
Egﬁ‘;"“ﬂ cOoOBITHS. COBOKYIHOCTH OmaronpusTCTBYIOMIUX

bnaronpusitcTByromue
dJIeMEHTapHbIE COOBITHUS.
BeposiTHOCTH CcOOBITHH.
OnBITH c
PaBHOBO3MOXXHBIMHU
3JeMEHTAapHBIMHU
coObiTusAMU. ClydalHBIH
BBIOOD.

IIpakTudeckas pabora
«OnBITHI c
PaBHOBO3MOXHBIMHU
3IeMEHTAPHBIMHI
COOBITHAMU»

3JIEMEHTAapHBIX COOBITHI, PAaBHOBO3MOXHBIE
3JIEMEHTapHbIE COOBITHA.

Pemarn 3aga4u Ha BBIYUCIICHUE
BEPOSATHOCTEH COOBITHH TO BEPOSATHOCTIM
3NIEMEHTAPHBIX COOBITHH CIIy4aiiHOTO OMBITA.

Pemars 3agavuu Ha BBIYUCIICHUC
BGpOﬂTHOCTCﬁ coOBITHI B OIIbITaXx C
PaBHOBO3MOXHBIMHU 3JIEMEHTAapHbBIMU
CO6I>ITI/I$IMI/I, B TOM 4YHCIEC C IIOMOIIBIO
KOMIbIOTEpA.

HpOBOI[ﬂTL n n3yvyaTtb ONBITHI C
PaBHOBO3MOXHBIMHA 3JIEMCHTAapHbBIMU

COOBITHSMU (C UCIIOJIb30BAaHUECM MOHCT,




UTPaJbHBIX KOCTEH, JIPYyruxX MoOjesel) B
XO0Jle IPpaKTHIEeCKOW paboTH

BBenenue B
TEOPHUI0
rpagos

(4 )

Hepeso. CaoiicTBa
IepeBa: €IMHCTBEHHOCTD
yTH, CyLIeCTBOBAHHE
BHUCsYCH BEPIIMHEI,
CBSI3b  MEXIY YHCIOM
BEPLINH u YUCIIOM
pebep. [paBuio
YMHOKCHHUS

OcBauBaTh NMOHATHSA: IepeBO Kak rpad Oe3
OUKJa, BHcsA4Yas BepmuHA (JIUCT), BETBH
IepeBa, IyTh BAEpeBe, AMaMeTp JepeBa.
H3yuars cBoiicTBa aepeBa: CyNIECTBOBaHHUE
BUCSYECH BEPLIMHBI, CJHUHCTBCHHOCTh NYTH
MEXJAY JABYMS BEpIIMHAMH, CBSA3b MEXIY
YHUCIIOM BEpPIIUH U YHCIOM pebep.

PemaTh 3a1a4u Ha NOUCK M NEpEUYHCICHUE MyTeH
B JIepeBe, ONPEACICHNE YHCIIa BEPIINH WK pedep B
JepeBe, 00xo1 OHHAPHOTO epeBa, B TOM YHUCIIE C
NPUMEHEHHEM MPaBUIa YMHOKCHHUS
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Cayuaiinbie
COOBITHSA
(8 )

IIpoTuBononoxHoe
coOsITHE. Huarpamma
Ofinepa. O0benMHEHHUE U
nmepecedeHue COOBITHH.
HecoBMecTHEbIE
coOBITHS.
CIIOJKCHHUS
BeposTHocTed. I[IpaBuino
YMHOEHUSA
BEPOATHOCTEH.
VYcioBHas BEPOSITHOCTD.
He3zaBucumbie coObITHSA.
IIpencraBienue
ciaydyaillHOro
OKCIIECpUMCHTA B BHUAC
nepesa

dopmyna

OcBauBaTh MOHSATHSA: B3aMMHO
MPOTHUBOIIONOXHBIC COOBITHS, ONMEpaluu HaJ
COOBITHAMHU, OOBCAMHCHHUE M IMEPECCUYCHUC
coOblTHH, nuarpamma Ounepa (Dinepa—

Benna), coBMECTHbBIE H HECOBMECTHBIE
coObITHS.

H3yuarthb TeopeMbl 0 BEPOSATHOCTH
o0beauHeHHusT  ABYX  coObiTuii  (hopmyisl

CIIOKEHHUsSI BEPOSATHOCTEH).

PemaTs 3agauym, B TOM 4YHCIIE TEKCTOBHIC
3aJlayd  Ha OINpeJeJeHHE BEPOATHOCTEH
00bEeMHEHHUSI U TMEepecedeHUss COOBITHH C
NOMOILIBIO YHUCIOBOMW IpsA- MOW, JUArpaMM
Ditnepa, GopMyJibl CIOKEHUS BEPOSITHOCTEII.
OcBauBaTh NOHATHA. NMPABHIO YMHOXEHHS
BEPOSATHOCTEM, yCIOBHas BEPOSTHOCTD,
HE3aBUCHUMBIE COOBITUS JEPEeBO CIy4YaWHOTO
OIBITA.

HU3yuatsb cBOlicTBa
HE3aBHCUMBIX COOBITHH.
Pemars,  3agaym  Ha  ompeneieHue U
MCII0JIb30BaHNE HE3aBUCHUMBIX COOBITUH.
Pemiate 3aga4m Ha NOMCK BEPOSITHOCTEH, B TOM
YHUCJIE YCIOBHBIX, C HCIIOIb30BAHHEM JI€PEBA CIIY-
YaHOrO OMbITA

(ompenenenust)




O0o0meHHe,
KOHTPOJb
(4 1)

IIpencraBieHue JaHHBIX.

OnucarenpHas

CTaTUCTHKA. I'padsr.

BeposTHocTh

cay4yaHOTO COOBITHS.

DIJIeMEHTHI
KOMOMHATOPUKHU

IToBTOPSATH HN3y4YEeHHOE U BBICTPAUBATH
cUCcTeMYy 3HAHUM.

Pemars 3agauym Ha TOpeAcTaBlIeHHE U
OMHUCaHME JAaHHBIX C MOMOINBIO U3YUEHHBIX
XapaKTePUCTHK. Pemarts 3agavu c
npuMeHeHueM rpagdos.

PemaTp 3aga4m Ha HAXOX/JEHUE BEPOSITHOCTH
ciy4yailHOro coOBITHSL 1O BEPOSITHOCTSIM
3JeMEHTAapHBIX COOBITHH, B TOM dYHCIEC B

OIIBITax c PaBHOBO3MOXHBIMH
JJIEeMEHTapHBIMU COOBITHSIMU.
Pematn 3aga4un Ha HaXxO0XJIEeHHE

BEPOSITHOCTEH OOBbCAMHCHUS U MEpPECeUYCHUT
COOBITHI, B TOM YHCIIE HE3aBHCUMBIX, C
HCII0JIb30BaHUEM rpauIecKux
npejacTaBileHU WU JepeBa  ciydalHOTO
OmBbITA.

Pemarp 3agavyu Ha MepeduciIeHue
KOMOMHANUHA (4uclia NMepecTaHOBOK, YHCIa
coYeTaHWi), Ha HAXOXJEHHE BEPOSTHOCTEH
COOBITHI C MPUMEHECHUEM KOMOMHATOPHUKH, B
TOM YHCJIE C UCIOJIb30BAHUEM TPEYTrOJbHUKA
[Mackans




9 knacc (He menee 34 )

Ha3Banue
pazaeJia (TeMbl)
(4McI0 YacoB)

OcHoOBHoOE
cojiep:KaHue

XapakTepucTHKa JesITeJILHOCTH 00y4alouuxcs

JIEKTPOHHBbIE
(uudgposbie
o0pa3zoBaTeJbH
ble pecypchl)

IloBTOpEeHME
Kypca8 kjacca
(4 4)

[IpencraBieHnEe JaHHBIX.
OnucarelbHas
cratrucTuka. Omnepanuu
HaJ COOBITUSAMU.
HezaBucumoctsh

coOBITHH

IHoBTOpPATH HU3yYEeHHOE U BBHICTPAMBATH
cUCcTeMYy 3HaHUM.

Pemates 3agauym  Ha OpeicTaBlIeHHE W
ONMHMCAaHHUE JaHHBIX.

Pemars 3ajgavyu Ha HAaXOXKJIEHUE
BEPOSITHOCTEH 0OBEANHEHHS U MEPECEUCHUS
coObBITHI, B TOM 4YHCIE HE3aBUCHMBIX, C
HCIIOIb30BaHUEM rpaduuecknx
NpeAcTaBIeHUH W JepeBa  CIy4yalHOro
ONBITA.

Pematnb 3agavu Ha IepEYUCICHUE
KOMOMHANMUNA (Yuclia MepecTaHOBOK, YHCIA
COuYeTaHMil), Ha HaXOXJAEHHE BEPOSITHOCTEH
COOBITHH C IPUMEHEHHEM KOMOUHATOPHUKH, B
TOM YHCJI€ C HCTIOJB30BAaHNEM TPEYTOIbHHUKA
ITackansa




IJIO0CKOCTH, U3 OTPE3Ka,
U3 NYTMOKPYXHOCTH

DJIeMEHTBI KombunatopHoe OcBauBaTh NOHATHS. KOMOMHATOpHOE
KOMOMHATOPHU | IpaBUIIO YMHOJKEHHUS. NpaBHUIO  YMHOXEHHS, yHoopsaIo4YeHHas
KH IlepectaHoBKH. mapa, Tpoiika 00BEKTOB, MNEpecTaHOBKA,
(4 u) ®akrtopuan. CoueTaHUS ¢hakTopman dYucia, COYETaHUE, HHUCIO
U 4YHUCIO  COYETaHHUH. coueTaHuil, TpeyronbHuk Ilackamns.
Tpeyronpnuk Ilackans. Pemarn 3agavm Ha NepeYrciIeHne
IIpakTnueckas pabora YIOOPAAOYEHHBIX Map, TPOEK, MepeducIeHue
«Brruncnenue NMEepecTaHOBOK M COYETAaHUH  3JIEMEHTOB
BEpOSATHOCTEH C | pa3sIMYHBIX MHOXECTB.
HCIIOJb30BaHUEM PemaTs 3agaym Ha MNpUMEHEHHE 4YHCIa
KOMOHMHATOPHBIX COYeTaHUM B anrebpe (cokpameHHoe
(GYHKIUE 3JIEKTPOHHBIX yMHOXeHHue, OuHom HpbrorToHa). Pemars,
TabIuI» NpuUMeHsAs KOMOMHATOpPHKY, 3aJadd Ha
BBIUHMCIEHHUE BEPOSITHOCTEN, B TOM UHUCIIE C
MOMOIIBIO BJIEKTPOHHBIX Tabnuim B Xoxae
MPaKTUYECKOH paboTHI
T'eomerpuyecka | ['eomeTpuueckas OcBauBarthb NOoHsAITHE reoMeTPUYECKON
ABEPOSITHOCTDL BEPOATHOCTE. BEPOSATHOCTH. Pemars 3aaavdu Ha
(4 9) CnyualiHbl i BEIOOD HaXOXJeHHEe BEpPOATHOCTEH B  OMbBITaX,
TOYKH K3 (GUTYypH Ha NpeICTaBUMBIX Kak BBIOOp TO4YEeK U3

MHOTOYIOJIbHUKA, Kpyra, OTpe3Ka UJIH AYTH
OKPYXHOCTHU, YACJIOBOTO NPOMEXYTKA




HUcnbiTanus
Bepuysu (6 4)

HUcneiTanne. VYcmex #
HeyJjaua. Cepus
UCNBITAHUH 1O MEepBOTO
ycrnexa. UcneiTanus
bepnynnu.

BeposTtHOCTH COOBITHI
B CEpUM HUCHOBITAaHUN
bepuynnu.

[Ipaktuueckas pabora
«McnsiTanusa beprymin»

OcBanBaTh NOHATHSA: UCIIBITaHHE,
3IIEMEHTAapHOE COOBITHE B HCHBITAHUH (yCIIEX
U HeyJnaya), CepUsl HCUBITAHUN, HACTYIJICHHE

MepBOTO ycnexa (Heynaum), cepus
ucneiTaHuil bepHynnu.

Pemartn 3a1aun Ha HaXO0XJIeHUE
BEPOSITHOCTEH COOBITUH B CEPUU MCIBITAHU I
JO TMepBOro ycmexa, B TOM YHCIE C
NpUMEHEHUEM bopmysl CYMMBI
TeOMETPUYECKON MPOTPECCHHU.

Pemartp 3agavu Ha HaXO0XJIeHHUE
BEPOSITHOCTEH 3IEMEHTAapHBIX COOBITHH B
cepuu HUCIBITAHUHN bepuynnu, Ha

HaXO0XJCHHE BEPOSATHOCTH OMPEIEICHHOTO
4yHuclla  YCIIEXOB B CEpUU  HUCIBITAHUH
bepunynnu. M3yyarp B Xo0/e NpaKTHYeCKOM
padoThI, B TOM YHCIIE C TOMOIIBIO UM POBBIX
pecypcoB, CBOHCTBAa BEPOATHOCTH B CEPUHU
ucnbsiTaHul bepHyniu

Cayuaiinas
peau4uHa (6 4)

CnyualiHasd BeIM4YHMHA U
pacnpeseneHue
BEPOSATHOCTEH.
MaremaTuueckoe
O0XKHMJaHUE WU AUCIEPCUS
CllydallHOM  BEJIUYMHBI.
IIpumepst
MaTEMaTHYECKOTO
0XKHMJaHUS
TEOPETHUYECKOTO
CpeaHEero 3HAYCHUS

KakK

OcBouUTh MOHATHSA: clyyaiiHas BeJIUYHMHA,
3HAYeHUE ciayyaHOHU BCJIMYMHBI,
pacnpejielieHue BEPOSATHOCTEH.

N3yuyaTrh u 00Cy:KAATH MIPUMEPHI TUCKPETHBIX
Y HETIPEPBIBHBIX CAYYaWHBIX BEIUUUH (pOCT,
BEC UYeJI0 BEKa, YHCICHHOCTh HaCEJICHHUI,

Apyrue NU3MCHYHUBBIC BCIIMYHHBI,
paccMaTpuBaBIINECA B KypcCE CTaTI/ICTI/IKI/I),
MOJCIbHBIX CHy‘IaﬁHLIX BCIIMYNWH,
CBA3aHHBIX co CHy‘IaﬁHLIMPI ONIBITAMH

(OpocaHue MOHETHI, UTPAIBHOW KOCTH, CO




BCINYHUHBI.

Ilonsitue 0
0ONBIINX
HN3mepeHnue
BEPOSATHOCTEH
IMOMO b IO
IIpumenenue
OOJIBIINX YHCET

3aKOHEC
Yucel.

C
qacToT.
3aKOHa

ciryd4aifHBIM BEIOOPOM H T. II.).

OcBauBaTh IOHATHUA! MAaTCMaTH4YCCKOC
OXHNIaHHUC cnyqaﬁHoﬁ BCJIINYUHBI Kak
TEOPETUIECCKOEC cCpeaHee 3HAa4YCHHUC,

Jucmepcus  ciaydailHOW  BEIMYUHBI  Kak
AHAJOT IHUCIIEPCUH YUCIOBOTO Habopa.

Pemats 3a1a4u Ha BBIUMCIICHUE
MaTeMaTHYECKOTO OXHUIAHHUSI U AUCIEPCUH
JUCKPETHOM  CcIaydYalHOM  BEJIHMYUHBI IO
3aJlaHHOMY pacIpeleleHHI0, B TOM 4HCIE
3aj7a4, CBSI3aHHBIX CO CTPAaXOBaHUEM U JIOTE-

pesaMu.

3HaAKOMHUTHCS c MaTeMaTHYEeCKUM
OXHJaHUEM © JHCIEepCHE  HEKOTOPHBIX
pacnpejeneHui, B TOM yucie

pacupeneneHus CIy9aliHON BEITHUYHHBI
«YHUCII0O YCIEXOB» B CEpPUH HCIBITaAaHUHU
bepuynmu. H3yduare dYacToTy COOBITHUS B
MOBTOPSIOMUXCSA CIYYaHHBIX ONBITAaX Kak
CIIy4ailHyI0 BEIUUYUHY.

3HAKOMHUTHCS C 3aKOHOM OONBIMUX YUCENT (B
dbopme bepnynnam): mnpum OOABIIOM YHCIE
OMBITOB YacTOTa COOBITHUS OJM3Ka K €ro
BEPOSTHOCTH.

PemaTe 3amaun Ha H3MEPEHUE BEPOSITHOCTEH
¢ mnoMompbr gactoT. OOcyxIate poib
3aKOHAa OOJBIMIHX dYHCEeNT B O0OOCHOBAaHHHU
YaCTOTHOTO MeTozaa U3MEpEeHUA
BEPOSTHOCTEH.

OO0cyxpaaTh 3aKOH OOJNBIIMX YHCEJ Kak




0]

NpOSBJICHUE CTATUCTUUECKOHN ycTollunBocTH
B HM3MEHUYHUBBIX SBICHHUAX, pOJb 3aKOHA
OonpmMMUX dYHCEN B NPUPOAE M B KU3HU
YeloBeKa

pacrnpeencHust

O0o0menne, IIpencraBnenue JIaHHBIX. IoBTOPATH M3YyYEHHOE U BBICTPAaUBaThb CUCTEMY
KoHTpoJb (10 4) | OmnmcaTenbHas CTaTUCTHKA. | 3HAHMI.
BepositHocTe  ciyuaiiHoro | Pemarh 3agaum Ha TpeNCTaBICHHE M OIMCAHHUE
coObITHSL. OneMeHTbl | IaHHBIX.
KOMOMHATOPUKH. Pemiats 3aga4Mm Ha HaXOXXICHHE BEPOSTHOCTEH
CnyyaiiHple BENUYUHBI U coObITUH, B TOM YHCI€ B  ONBITaX C

PAaBHOBO3MOKHBIMHU 3JIEMCHTAPHBIMHA CO6I)ITI/IHMI/I,

BEPOSITHOCTEHl  OOBEIMHEHUS W IepecedyeHHs
COOBITHH, BBIYMCIIATH BEPOSTHOCTH B OIBITAX C
CEpUSMH CITy4alHbIX UCTIBITAHUH

IIpu pa3paborke paboueidl mnporpaMMbl B TEeMaTHUYECKOM TJIAaHUPOBAHHUM JOJIKHBI
BO3MOXXHOCTH HCIOJB30BAaHUSI JJIEKTPOHHBIX (IUPPOBEIX) 00pa30BaTEIbHBIX pPECYpPCOB, SABISIOIMUXCS
y4eOHO-METOJUUYECKUMH MaTepuasaMu (MyJIbTHMEJUWHBIE MPOTPaMMBbl, OBJICKTPOHHBIE YYEOHUKU U
3aJlaYHUKHU, DJIEKTPOHHBIE OMOIMOTEKH, BHUPTyalibHbIe J1abOpaTOpHUU, UTPOBBIE HPOTPaMMBbl, KOJIIEKIHHU
UG POBEIX 00pPAa30BATEIBHBIX PECYPCOB), HCHOIB3YEMBIMHU A 0OyYEHUS U BOCIUTAHUS PA3JIUYHBIX TPy
MOJIb30BaTeNIeH, MPEICTaBICHHBIMHU B 3JIEKTPOHHOM (IH(DPOBOM) BHIE M pEalU3yIOMUMH AUAAKTHYECKHE
Bo3MoxHocTH UKT,conepxanne KOTOpPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa3oBaHUH.

OBITH YUYTEHBI



