[TosicHuTenbHas 3anucka
OO01mas XxapakTepucTUKa yaeOHOTO MPeAMETa «MaTeMaTHKa»

Pabouas mporpaMmMa 1o mMareMaruke JUisi OOyJaronuxcs 5 —
9  xmaccoB  pa3paborana Ha  ocHOBe  DemepambHOTO
rOCyJapCTBEHHOTO  O0Opa3oBaTENbHOTO  CTaHIApTa  OCHOBHOT'O
obumero  oOpa3zoBaHMsI €  YU4ETOM  COBPEMEHHBIX  MHPOBBIX
TpeOOBaHUH, MPETBSBIIEMBIX K MAaTEMaTHUYECKOMY 00pa30BaHHIO, U
Tpaauuui poccuiickoro oOpa3oBaHMs, KOTOpble OOECIeunBaOT
OBJIQZICHUE KITFOYEBBIMH KOMIIETEHIMSMH, COCTABIISIONIUMH OCHOBY
IV HETPEphIBHOTO 00Opa3oBaHUS M CaMOpAa3BUTHS, a TaKke
[EJIOCTHOCTh OOMIEKYJIBTYPHOTO, JITYHOCTHOTO M TI03HABATEIBHOTO
pasButus oOywaroniuxcs. B paboueill mporpamme yuTeHbl WU U
MTOJIOYKEHHSI KOHIICTIIIUH Pa3BUTHS MaTeMaTHIECKOro 00pa3oBaHUs B
poccuiickoi (peneparuu.

B osmoxy mmdpoBoit  Tpanchopmanmu  Bcex  cdep
YeJI0BEYECKON JesITeIbHOCTH HEBO3MOXKHO CTaTh OOpa30oBaHHBIM
COBPEMEHHBIM  YEJOBEKOM  0e3  0a30BOMl  MaTeMaTHYEeCKOM
MOATOTOBKHU. Y3K€ B IIKOJE MaTeMaTHKa CIYKUT OIOPHBIM
MpPEeIMETOM JJISi M3YYEHHUS CMEXHBIX JAUCLUHUILIIMH, a MOCJE LIKOJIbI

peanbHOM HEOOXO0IMMOCTHIO CTaHOBUTCSI HETPEPhIBHOE
obOpasoBaHue, 9TO TpedyeT MTOJTHOIICHHOM 6a3oBoM
o0mieoOpa3oBaTeibHOM  MOATOTOBKHM, B TOM  4YHCIE |

MaTeMaTU4ecKoi. JTo 00yCIOBIEHO TE€M, YTO B HAlIM JHU PACTET
quca0 npodeccuil, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NIPUMEHEHUEM
MaTeMaTUKU: U B cdepe OSKOHOMUKM, M B OuszHece, M B
TEXHOJIOTHYECKUX OO0NacTsaX, M Jaxe B TI'yMaHHUTapHBIX cgepax.
Takum 00pa3oMm, Kpyr LIKOJBHUKOB, Ul KOTOPBIX MaTeMaTHKa
MOKET CTaTh 3HAYUMBIM IPEIMETOM, PACHIUPSETCS.

[IpakTyeckas MOJE3HOCTh MaTEeMaTUKH OOYCIIOBJIEHA TEM,
4TO €€ MPEeIMETOM SIBJIIOTCS (PyHAaMEHTAIbHbIE CTPYKTYPBI HAIIETO
MUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE OTHOLICHMS
OT MPOCTEHIINX, YCBAaMBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, [0
JOCTaTOYHO CJIOKHBIX, HEOOXOJMMBIX JUIS Pa3BUTHUS HAyYHBIX WU



NPUKIAAHBIX HJed. be3 KOHKPETHBIX MaTeMaTUYECKHX 3HaHHUM
3aTpyJHEHO NOHMMAHWE NPUHLUIOB YCTPOMCTBA U MCIOJIb30BaHUS
COBPEMEHHOM  TEXHMKHM,  BOCIHpPUSATHE M  HHTEpIpeTanus
pa3HOOOpa3HOW  COIMAIBHOM, 9SKOHOMHYECKOH, MOJUTHYCCKOU
uHbopmanuy, Majdod(pQPEeKTHBHA MOBCEJHEBHAS MPAKTUYECKAs
NEeATENbHOCTb. KaXJoMy 4YelIOBEKYy B CBOEM JKH3HU IPUXOIAUTCS
BBITIOJIHATh Pacdy€Tbl W COCTABJATh AITOPUTMBI, HAXOAUTH U
NPUMEHATh  (QOPMYNBI, BIQACTh MPAKTUYCCKHUMH  TpUEMaMU
reOMETPUYECKUX M3MEpPEHUN U MOCTPOCHUH, YUTaTh MH(POPMAIUIO,
MIPEJICTAaBICHHYIO B BUJAE TaONWIl, JUarpaMM U rpaduKoB, KUTh B
YCIIOBUSAX  HEONPENENEHHOCTH U IOHUMaTb  BEPOSITHOCTHBIN
XapaKkTep CIy4alHbIX COOBITUH.

OpHOBpeMEHHO ¢  pacmpeHueM cdep NpUMEHEHHs
MaTeMaTUKd B COBPEMEHHOM oOmiecTBe BCE 0OoJjiee BaXKHBIM
CTAaHOBUTCS MaTEeMaTUYECKUN CTUIIb MBIILJICHUS, TPOSBIISIOLIUNCS B
ompeNeNéHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3ydeHuUs
MaTeMaTHK{ B apceHal MPUEMOB U METOJIOB MBIIIJIEHUS YeJlOBeKa
€CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS HHIYKIUS H JeAyKIHs,
00001IeHIE U KOHKPETHU3aIusl, aHaJu3 U CHHTE3, KiIacCu(pUKAIUsI 1
cuctemMaruzamus, abctparupoBanue W aHaorus.  OOBEKTHI
MaTeMaTHYeCKUX YMO3aKIIOUEHHUH, MpaBuiia UX KOHCTPYHPOBAHUS
PacKpbIBalOT MEXaHU3M JIOTMYECKHX MOCTPOCHHUH, CHOCOOCTBYIOT
BbIpa0OTKE yMeHHs (POpPMYIHpPOBaTh, 0OOCHOBBIBATH U JIOKA3bIBATh
CYXJEHHSA, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MBbIILICHUE.
Benymas ponb NOpUHAAICKUT MaTeMaThKe W B (POPMUPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJICHHUS] U BOCIIUTAHUU YMEHUUN
JNecTBOBaTh MO 3a/JlaHHBIM  QJIITOPUTMaM, COBEpIICHCTBOBATh
M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mporiecce pemieHus 3agau —
OCHOBOHl yueOHOW JAeATeTbHOCTH Ha YpOKaX MaTeMaTHKu —
pa3BHBAIOTCS  TaKKe TBOpYECKas W  MPUKIAAHAs  CTOPOHBI
MBIIUICHHUS.

OOyuenne maremaTuke Ja€T BO3MOXKHOCTb pa3BUBATh Y
oOyyaronuxcs TOUYHYIO, PAlMOHATBHYI0 M WH(OPMATUBHYIO pEUb,
YMEHHE oTOMpaTh Hauboee MOIXOJAIIKE A3BIKOBBIE,
CUMBOJIMYECKHUE, Tpaduueckue cpeacTBa A BBIPAKEHUS CYKICHHMA
Y HarJIsiAHOTO MX MPEICTABIICHHUSL.



HeoOxomuMbIM ~ KOMIIOHEHTOM  OOIIEH  KyJIbTypel B
COBPEMEHHOM  TOJIKOBaHUM SBJIAETCS OOIlee 3HAKOMCTBO C
METO/JIaMU  IIO3HAHUS  JEMCTBUTENBHOCTH, MPEIACTABIEHHE O
IpeIMeTe U METO/IaX MaTeMaTUKU, UX OTIMYUN OT METOJOB JPYIHX
€CTeCTBEHHBIX M TyMaHHTAapHBIX HayK, 00 0COOEHHOCTSX
MPUMEHEHHUsS] MaTEeMaTUKU JUIsl PElICHUs] HAy4YHBIX U IPUKIATHBIX
3agad. Takum oOpa3zoM, MaTemMaTnyeckoe 0Opa3oBaHUE BHOCUT CBOM
BKJIaJ1 B (hopMuUpOBaHHE OOIIEH KyTbTYpPhl YeIIOBEKA.

N3ydyeHrne MaTeMaTHKU TaKKe CIIOCOOCTBYET 3CTETUUYECKOMY
BOCIIMTAHUIO 4YEJIOBEKA, TMOHUMAHUIO KpacoThl M  HU3SIIECTBA
MaTEeMaTHYECKUX PACCY)KIECHUH, BOCHPHUAITHIO TE€OMETPHUYECKHUX
(hopM, YCBOEHUIO UJIE CUMMETPHH.

Henu u ocobeHHOCTH M3y4YeHHs y4eOHOTo IpeameTa
«Marematuka». 5 — 9 knaccsl

[IpuopureTHEIME TETSIMH OOydeHHs] mMaremMaThke B 5 — 9
KJaccax sIBIISTFOTCS:
- (opMHUpOBaHUE LIEHTPAIbHBIX MaTEMaTHUYECKUX TMOHATUH (4YHUCIIO,
BEJIMYMHA, TeoOMeTpuueckas ¢urypa, MNepeMeHHas, BEPOSTHOCTD,
(dbyHKIIHS), 00ECTIeYNBAIOIINX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh
MaTeMaTH4eCKOTO 00pa30BaHUs 00yJaIONTUXCS;
- mojBeleHHE OOydarouuxcs Ha JOCTYIIHOM JUIsi HUX YpPOBHE K
OCO3HAHHIO B3aUMOCBSI3M MaTeMAaTUKH U OKPYKAIOILIEro MUpa,
MOHMMAaHHe MaTeMaTHUKU KaK YacTH 00IIel KyJIbTypbl UeJIOBEUECTBA;
- pa3BUTHE MHTEIUICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyuarouuxcs, MO3HaBaTebHOM AKTUBHOCTH, HCCIIEI0BATEIbCKUX
YMEHHUH, KPUTHUYHOCTH MBILIUICHHUS, UWHTEpeca K U3YYCHUIO
MaTeMaTHKU;
- ¢popmupoBanue (HyHKIIMOHATHLHOW MaTeMaTHYeCKOW IPaMOTHOCTH:
YMEHHsSI pAaclo3HaBaTh IMPOSBICHUS MAaTEeMAaTUYECKUX MOHITHH,
00BEKTOB U 3aKOHOMEPHOCTEH B peabHbIX )KM3HEHHBIX CUTYaLUsAX U
OpU  M3YYEHUM JIPYIMX Y4eOHBIX IpPEAMETOB, IPOSBIICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (GopMyIMpOBaTh UX Ha S3bIKE
MaTeMaTUKd M CO3/aBaTh MaTeMaTUYECKUE MOJENH, NPUMEHSATh
OCBOCHHBIII MaTeMaTHYeCKUH ammapaT Uil pELIeHUs IMPaKTHKO-



OpUEHTHUPOBAaHHBIX  3aJad, HWHTEPIPETUPOBaTH M  OLEHUBATH
IIOJIy4Y€HHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUH COJEPXKAHUS Kypca MaTeMaTHkKu B 5 — 9
Kinaccax: «Uucna u BBIYHCICHHS», «Anrebpay («Anredpandeckue
BBIPDAKEHUSA», «YpaBHEHUS U  HEPABEHCTBA»), «DYyHKIHUMNY,
«eomerpusi»  («I'eomerpuyeckne QUTYPHI W WX CBOWCTBaY,
«3mMepeHne reomMeTpuyecKMX ~BeENIUYUH»), «BeposTHOCTH U
CTaTUCTHKa». JlaHHBIE TMHUM Pa3BUBAIOTCS MapajulebHO, KaXK1as B
COOTBETCTBUU C COOCTBEHHOM JIOIMKOW, OJIHAKO HE HE3aBUCHUMO
OJHA OT APYroil, a B TECHOM KOHTAakKkTe WU B3auMoaehcTtBuu. Kpome
3TOro, UX OOBENMHSAET JOrMYecKas COCTaBIISIONIAs, TPAJULHUOHHO
MpHUCYIIasi MaTeMaTHKEe M IPOHU3bIBAIOIIasi BCE MaTeMaTUYECKUeE
Kypchl W conepkarenbHble JuHMM. CdopMyaupoBaHHOE B
@denepalibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM  CTaHAapTe
OCHOBHOTO 00111ero oOpa3oBaHus TpeOOBaHUE «yMEThb ONEPUPOBATH
MOHATUSMH: OIpENEJIeHHe, aKCHOMa, TeopeMa, J0Ka3aTelbCTBO;
YMEHHE pacro3HaBaTh MCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS,
IIPUBOJUTEL IPUMEPBI U KOHTPIPHUMEPBI, CTPOUTH BBICKA3BIBAHUSA U
OTpULIAHUS BBICKAa3bIBAHMI» OTHOCUTCS KO BCEM Kypcam, a
(GopMupOBaHHE JIOTUYECKUX YMEHHMHM paclpenensercss M0 BCeM
rogamM oOydeHHs Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs.
Copnepxanne  00pa3oBaHMs, COOTBETCTBYIOLIEE  IPEAMETHBIM
pe3yibTaTaM OCBOEHHUsS paboueil mporpamMMbl, pacnpeAeaEéHHbIM I10
rojgam oOydeHUsl, CTPYKTYpHUpPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, IPUHLUNINAIBHBIM BOIIPOCaM oOyyaromuecs
oOpamanuch HEOAHOKPATHO, YTOOBI OBJIAJCHHE MaTeMaTHUYECKUMHU
HNOHATUSAMM M HAaBBIKAMH OCYLIECTBJISUIOCH IIOCIEIAOBATEIbHO U
MIOCTYIATENbHO, C COOJIOJAEHUEM NPUHIMIA [PEEMCTBEHHOCTH, a
HOBBIE 3HAHMs BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTeMaTHYeCKHX
IpeJCTaBICHUN 00ydaromMXCsl, paciiupsis u yriyonss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

Mecrto yqe6Horo npeamMeTa «kMaTeMaTuka» B y‘le6HOM I1J1aHC

B COOTBCTCTBHU C CDez[epaanHM rocyaapCTBCHHbBIM
O6pa3OBaTCJ'ILHLIM CTaHAapTOM OCHOBHOI'O 061].161"0 06p8.30BaHI/ISI
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MaTeMaTUKa SBIIETCS O00A3aTeNbHBIM MPEIMETOM Ha JIaHHOM
ypoBHe oOpasoBanua. B 5 — 9 kjaccax yd4eOHBIH mpeamer
«MareMaTHKa» TpPAJULIUOHHO H3Y4aeTcs B paMKax CIEAYIOLUX
y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Martemaruka», B 7-9
KJIaccax — KypcoB «AnreOpay» (BKJIIOYAs AJIEMEHTHI CTATUCTHUKUA U
Teopun BeposatHocTel) u «l'eomerpusi». Hacrosiedt nmporpammoit
BBOJMTCS CAMOCTOSITENIbHBIA y4eOHBIH Kypc «BepostHOCT 1
CTaTUCTUKAY.

Hacrosmel nmporpaMmoin NnpeaycMaTpuBaeTcsl BbIICICHUE B
yu4eOHOM IUIaHe Ha H3yYeHHe MaTeMaTuku B 5 — 6 kimaccax 5
y4eOHBIX YaCOB B HEEIIO B TEUCHHE KaXJI0TO rojia o0yueHus, B 7 —
9 kmaccax 6 yueOHBIX YacOB B HENENI0 B TEUEHHE KaXKJIOTO roja
oOyueHus, Bcero 952 yueOHbIX yaca.

TemaTtnueckoe  TUTAHUpPOBAaHWE  Y4EOHBIX  KypCOB U
pEKOMEHAyeMOe pacrpesiesieHue yueOHOTro BpeMEeHU ISl U3y4eHHs
OTIIENbHBIX TEM, IMPEAJOKEHHbIE B HACTOAILIEH Mporpamme, Hajao
paccMaTpuBaTh  Kak ~ NPUMEPHbIE  OpPUEHTHUPbl B  MOMOIIb
COCTaBUTENIO aBTOPCKOW pabodeil mporpaMmbl M TPEXKAE BCETO
yuutento. ABTop paboueil mporpamMmbl BIpaBe YBEIMYUTb WM
YMEHBUINTh MPEUIOKEHHOE YMCIO Y4EOHBIX 4acOB HA TEMY, YTOOBI
yIrIIyOUThCS B TEMATUKY, 0OJiee 3aMHTEPECOBABIIYIO0 YUYEHUKOB, UIIH
HaIpaBUTh YCWIMS Ha NPEOJOJCHHE 3aTpynHeHuu. J[lomyctrMo
TaKKe JIOKAJIBbHOE IEPEepacHpelelIcHue U IEePECTAHOBKA JJIEMEHTOB
COZIep’KaHUs BHYTPU AAHHOrO Kiacca. KoJmdecTBo IPOBEpPOYHBIX
palboT (TeMaTU4eCKuid M UTOTOBBIM KOHTPOJIb KayecTBAa YCBOCHMS
y4eOHOro Marepuana) U uX THUI (CaMOCTOSITEIbHbIE U KOHTPOJIbHBIE
paloThI, TECTHI) OCTAIOTCA HA YCMOTPEHUE yuuTens. Takxke yuuTenb
BIIPaBE YBEJIMYUTh WJIM YMEHBIIUTh YHUCIO Y4YeOHBIX YaCOB,
OTBEJEHHBIX B IpPUMEpHOH paboueil mporpamMe Ha 0000ILEHHE,
IIOBTOPEHHUE, CUCTEMATU3ALIHIO 3HAHUU oOyyaromuxcs.
EnvHCTBEHHBIM, HO NPUHLIMIIMAIBHO BaKHBIM KPUTEPUEM, SIBIIAETCS
JOCTH)KEHHE pEe3yJlbTaToB OOY4eHUs, YKa3aHHBIX B HacTOsIIEH
IIPOrpaMMe.

[Inanupyemble pe3yabTaThl OCBOCHUS Y4€OHOIO MpeaMeTa
«MateMaTuka» Ha ypoBHE OCHOBHOT'O 0011er0 00pa30BaHuUs



OcBoenue yweOHoro mpeamera «MaremaTuka» IOJIKHO
o0ecrieynBaTh JIOCTW)KEHHE Ha YPOBHE OCHOBHOTO  OOILIEro
o0pa3oBaHUsl CIEAYIOIIUX JIMYHOCTHBIX, METAlpPEeIMETHBIX U
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Y/IbTATOB:

JIngHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUSI MPOTPAMMBI y4eOHOTO
npeameta «MaTeMaTukay XapakTepu3yroTcs:

[TarpuoTHyeckoe BOCIIUTaHUE:

[IposiBnenneM wHTEpeca K TMPONILIOMY M  HACTOSIIEMY
pOCCHIICKOM MaTEMaTHKH, LICHHOCTHBIM OTHOILICHUEM K
JOCTH)KEHHMSIM ~ POCCHMCKMX  MAareéMaTMKOB M POCCHICKOHN
MaTEeMaTUYECKOM IIIKOJBI, K HCIOJB30BAHHMIO 3THX IOCTIDKEHHH B
JIpYTUX HayKax U MPUKIAIHBIX cepax.

I'paxxmanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

['OTOBHOCTBIO K BBHITIOJIHEHHIO OOS3aHHOCTEH TpaKIaHWHA U
peanu3alnyu ero npas, MpeICTaBICHUEM O MATEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOILEIYp
TPaKJIaHCKOTO OOIecTBa (BEIOOPHI, OMPOCH! U TP.); TOTOBHOCTBHIO K
O0OCYXJICHHIO JTHYECKHX TPOOJIEeM, CBS3aHHBIX C MPAKTUYCCKUM
MPUMEHEHUEM JOCTUKEHUU HAYKH, OCO3HAHHUEM BAXKHOCTH MOpPab-
HO-3TUYECKUX MPUHIUIOB B AEATEIbHOCTH YYEHOTO.

TpynoBoe BoCIIUTaHUE:

YcTaHOBKOM Ha aKTUBHOE Y4acCTHE B PEIICHUU MPAKTUYECKUX
3a7a4 MaTEeMaTH4YECKOW HampaBJICHHOCTH, OCO3HAHHEM BaXKHOCTH
MaTeMaTHYeCKOTr0 00pa30BaHUs Ha MPOTSHKEHWU BCEU KU3HHU IS
yClemHo  mpo(eCcCHOHANBHOW  ACSITeNbHOCTH UM pPa3BUTHEM
HEOOXOIMMBIX yMEHHUH; OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM
WHIUBUAYAIbHON TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

OCTeTHYECKOE BOCIIUTAHHE:

CrnocoOHOCTPIO K OMOLMOHAIBHOMY U 3CTETUYECKOMY
BOCIIPUSTHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad, peIIeHUH,



paccyXAeHUI; YMEHUIO BUIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LlenHOCTH HayYHOTO MO3HAHUS:

OpueHTranueli B JA€ATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY
Hay4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS
YeJl0BEKa, MPUPOJbl M O0OIIecTBa, MOHUMAHHUEM MaTeMaTHYECKON
HAyKH KaK c(epbl YeIOBEUYECKOH NeATEILHOCTH, STAOB € pa3BUTHS
U 3HAYUMOCTHU JJIsl Pa3BUTHUS LMBUIM3ALMHU; OBJAJECHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTUYeCKOM KyJIbTypod KakK CpeICTBOM
MO3HAHUS ~ MHpaA;  OBJIAJICHMEM  MPOCTEHIIMMHM  HaBbIKaMU
HCCIIEIOBATENIbCKON JESITENIbHOCTH.

®duznyeckoe  BOCIUTAaHUE, (OPMUPOBAHHUE  KYIBTYpbI
3/10pOBbSI K IMOLIMOHAIBHOTO OJaronoayqus:

['oTOBHOCTBIO NpPUMEHATH MaTeMaTU4YecKHe 3HaHUA B
MHTEpecax CBOEro 370pOBbs, BEIEHHs 3J0pPOBOro o0pas3a MKU3HU
(3n0poBoe nuTaHue, cOANaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA,
perynspHas — ¢u3nMyeckas aKTUBHOCTb); C(HOPMHPOBAHHOCTHIO
HaBbIKa peduieKCcuu, IPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOIO
e IpaBa Jpyroro 4ejoBeka.

DKOJIOTHYECKOE BOCIIUTAHHE:

OpueHranueld Ha TPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM 1A
pemeHust 3agad B 00JacTH COXPAHHOCTH OKpYXarolled cpelsl,
IUTAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX MOCIIEICTBUI
IUIL  OKpYXarollel cpelpl; OCO3HAaHMEM IJI00AJbHOIO XapakTepa
9KOJIOTHYECKUX MTPOOJIEM U IIyTeH UX PELICHHUS.

JIMYHOCTHBIE pe3yNbTaThl, O0ECHEUMBAIOIIME aJaNTaLUI0
oOyyaromerocss K H3- MEHSIOIUMCS YCIOBUSAM COLMAIBHON U
IPUPOJHOM Cpeibl:

['OTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSIX HEONPENEIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 HMPaKTUYECKYIO
JeATeNbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS Y APYrUX JroAeH, mpu-
oOperaTb B COBMECTHOM AEATENbHOCTH HOBBIE 3HAHHUS, HAaBBIKM U
KOMIIETEHIH U3 OTIbITA APYIHX;

HeoGxoanMocTeio B (hOpMUPOBAHMM HOBBIX 3HaHU, B TOM
gucae (opMyIHpOBaTh WJEH, MOHATHS, TUHOTE3bl 00 00BEKTax U
SBJICHUSX, B TOM YHCJI€ paHee He N3BECTHbIX, 0CO3HABATh JIC(PHUIIUTHI
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COOCTBEHHBIX 3HAaHMW M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BuTue;

CnocoOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYAIIMIO,
BOCIIPUHUMATh CTPECCOBYIO CUTYallUIO KakK BbI30B, TPEOYHOIIMIA
KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PEUICHUS U JACUCTBUA,
(bopMyHpOBaTh U OLEHUBATH PUCKU U TOCIEACTBUSA, (OPMHPOBATH
OIIBIT.

MeranpeameTHble pe3yabTaThl

MeranpeaMeTHbie  pe3yibTaThl  OCBOCHHS  IPOTPAMMBI
yueOHoro npeamera «MaTemMaTHKay XapaKTepU3YIOTCs OBJIaJEHUEM
YHUBEpCAIbHBIMU MM03HABATEJILHBIMU JIEHCTBUSIMH,
YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU NEeUCTBUSIMU u
YHUBEPCATBHBIMU PETYJISITUBHBIMU JCHCTBUSMU.

VYHuBepcanpHbIE TO3HABATEIbHBIE JIEHCTBUSI 00ECTICUUBAIOT
dhopmupoBaHue 0a30BBIX KOTHHUTHBHBIX IMPOIIECCOB OOYUYAFOIITUXCS
(oCBOGHHE METOJIOB TO3HAHHS OKPYKAIOIIEro MHpa; MPUMEHEHHUE
JIOTUYECKUX, HCCIENA0BATEIbCKUX OTNepanuii, yMeHuil paboTaTth ¢
nHpOopManue).

bazoBrle mornueckue neCTBUA:

- BBIBIATH W XapakTEPU30BATh CYLIECTBEHHBbIE IPU3HAKHU
MaTeMaTH4eCKUX OOBEKTOB, TOHATHUH, OTHOLIEHUH  MEXIy
MOHATHUSMY; bopmMynupoBarthb OIpeeIeHUs MOHSTUI;
YCTaHaBJIUBATh CYHIECTBEHHBIH  MpHU3HAK  Kilaccuukaiuw,
OCHOBaHUS JJIs1 0000IEHNs U CpPaBHEHMSI, KPUTEPUHU MPOBOIUMOIO
aHaIn3a;

- BOCHpPUHUMATh, GOPMYIUPOBATH U MPeoOpPa30BBIBATH CYKICHHUS:
yTBEpAUTENbHBIE H OTPHUIIATENIbHBIEC, €AUHUYHbIC, YACTHBIC U 00IINE;
YCIIOBHBIE;

- BBIBIIATH MAaTE€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U
MpOTUBOpeUnsi B (PaKkTax, JAHHBIX, HAOMIONEHUSAX U YTBEPKICHUSX;
npeasiaraTh KPUTEPUU U BBISBICHUS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUN;

- JIeNlaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX
Y UHJIYKTUBHBIX YMO3AKIIOUEHHH, YMO3AKIIOUEHH 110 aHaJIOTHH;



- pa3buparb JOKa3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUH
(npsMble W OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO
HECIIO’KHBIE JIOKA3aTeIbCTBA MaTEMAaTUYECKHUX (DAaKTOB, BHICTPAUBATD
apryMEHTaluIo, MPHUBOAWTH  TNPUMEPHl M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;
- BeIOMpaTh cnoco® pemeHus y4eOHOW 3aaa4yd (CpaBHHMBATH HE-
CKOJIbKO BapHAHTOB DPEIICHUs, BEIOMPATh HAanOoJee MOAXOISIINN C
Y4€TOM CaMOCTOSITEIIBHO BBIICTICHHBIX KPUTEPUEB).
Bba3oBbie nccnemoBaTenbCKue IEHCTBUS:
- HCTIOJIB30BaTh BOIPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT TI0-
3HaHUs; (POPMYIMPOBATH BOMPOCH], (PUKCHPYIOIIME MPOTHBOpEYHE,
npo0sieMy, CaMOCTOSITENIbHO YCTaHABIMBATH HMCKOMOE W JaHHOE,
(hopMHUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO IO3UIUIO, MHEHHE;
- TMPOBOJUTH TIO  CAMOCTOSITENIGHO  COCTaBICHHOMY  IUIaHY
HECIIOKHBI ~ DKCIIEPUMEHT,  HEOOJbIIOe  HCCICIOBaHHWE  TI0
YCTAaHOBJIEHUIO  OCOOEHHOCTEM  MaTeMaTHYecKoro  OObeKTa,
3aBUCUMOCTEN 0OOBEKTOB MEXKTY COOOH;
- caMOCTOsITEeNhHO (HOPMYITHpPOBATH OOOOIIEHUS M BBIBOJBI TIO
pesyiabTataM  IpPOBEAEHHOrO  HAOMIOAEHUs,  MCCIeJOBaHus,
OLIEHUBAaTh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BBIBOJOB U
000011IeHNI];
- IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpolecca, a TaKKe
BBIIBUr'aTh MIPEIIOI0KEHHUS O €r0 pa3BUTHH B HOBBIX YCIIOBUSX.
Pabota ¢ undopmarueii:
- BBUIBJIATH HEAOCTATOYHOCTh M HM30BITOYHOCTH HHGMOpPMAIHH,
JAHHBIX, HEOOXOUMBIX JJIsl pEIICHUS 3a/1a4H;
- BbIOMPATH, aHAJIM3UPOBATh, CHCTEMaTU3HpPOBAaTh U
UHTEpIPETUPOBaTh HMHGOPMAIMIO PaA3IMYHBIX BHJIOB U (QOopM
IIPEJCTABICHMUS;
- BblOMpate  (GopMy  mpeactaBieHuss — UHGOpPMALMU U
WITIOCTPUPOBATh pelllaeMble 33Jaul CXeMaMH, AuarpaMMaMu, HHOU
rpaduKoil u X KOMOUHALUSAMUY;
- OUEHMBaTh  HAAEKHOCTH HMHPOPMALMU 1O  KPUTEPHSM,
MIPEUI0KEHHBIM yUUTEIEM WIN c(OpMYJINPOBAHHBIM
CaMOCTOSITEIILHO.



YHuBepcanbHbIC KOMMYHUKATHUBHBIE JEACTBUSA
obecrieunBarOT  cPOPMHPOBAHHOCTH  COIMATBHBIX  HABBIKOB
00yJaromuxcs.

Oomienue:

- BOCIIPUHHMATH U (POPMYITHPOBATH CYKICHUS B COOTBETCTBUU C
YCIIOBUSIMH M IIETSIMHU OOIICHWUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh
CBOIO TOYKY 3pPCHHS B YCTHBIX W THCHMCHHBIX TEKCTaX, JaBaTh
MOSICHEHHWsI 10  XOJy pelIeHWs 3aJa4d, KOMMEHTUPOBATh
MTOJTY4EHHBIN pe3ysbTar;

- B Xome OOCyKIeHHS 3aJaBaTh BOMPOCHI 10 CYIIECTBY
00CyX/1aeMoil TeMbl, TPOOJIEMBI, pelaeMo 3aJaud, BHICKA3hIBAThH
WJCH, HAICJICHHBIE HA TIOMCK pEIICHHS;, COIMOCTABJISTH CBOH
CYyXKJCHHS C CYKJICHUSMH JPYrUX  YYaCTHHKOB  JHAJIOTA,
OOHAapy)KMBaTh pa3IMude€ M CXOACTBO TIO3UIMH; B KOPPEKTHOM
dhopme hopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHS;

- TPEICTABISATh PE3YJIbTAThl PEMICHUS 3aJa4dl, JKCICPUMEHTa,
UCCIIEIOBaHUS, IMPOEKTa; CaMOCTOSTENbHO BbIOMpaTh (opMmar
BBICTYIUIGHHS C Y4€TOM 3a7ay Mpe3eHTallid W OCOOEHHOCTEeH
ayJTUTOPHUH.

CoTpyaHUYECTBO:

- TMOHUMaTh M HCIOJB30BAaTh NPEUMYIIECTBA KOMAaHIHOW U
WMHIUBUAYAIbHON pabOThI MPU PELICHUH YUeOHBIX MAaTEMAaTUYECKUX
3a/a4; MPUHUMATH I1IeJIb COBMECTHOM NESTEeNbHOCTH, IIAHUPOBAThH
OpraHM3aIi0 COBMECTHOHN paboThl, pacmpeneisTb BHABI padorT,
JOTOBapUBaThbcs, OOCYXKJIaTh IMpollecCc M Pe3ynbTaT paboThl;
0000111aTh MHEHHUS HECKOJIbKUX JIFOJEH;

- y4acTBOBaTh B I'PYHMOBBIX GopMax paboThl (00CykaeHus, 0OMeH
MHEHUSIMH, MO3TOBBI€ IMITYPMBI U JIp.); BBINOJHSATH CBOKO YacTh
paboThl M KOOPAWHUPOBATH CBOW JCHCTBHS C JPYrUMH YICHAMU
KOMaH/Ibl; OIIEHMBATh Ka4eCTBO CBOET0 BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

YHuBepcanpHble pETyIATUBHBIE JEUCTBUS 00€CIeYHBAIOT
(hopMHUpOBaHHE CMBICIOBBIX YCTAHOBOK U JKM3HEHHBIX HaBBIKOB
JTUYHOCTH.

Camoopranuzanusi:
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- CaMOCTOSITEJIBHO COCTaBJIATH IIJIaH, AJTOPUTM DELIEHUs 3aladyu
(unu ero 4acTth), BRIOMpPATh CIOCOO PEHIeHus ¢ yIETOM UMEIOIIUXCS
peECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaThb U
KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM HOBOU MH(OPMAIIHH.
CaMOKOHTpOJIb:
- BIIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLecca U
pe3yspTaTa pelieHusl MaTeMaTHYecKou 3a1auu;
- IPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPU PELLIEHUU
3a/laud, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, HalIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;
- OLIEHUBAThb COOTBETCTBHE pe3yJbTaTa JAEATEIbHOCTH MOCTaBJICH-
HOM 1EeNH MU YCIOBUSM, OOBSICHATh HPUYUHBI JOCTHXKEHHUS WM
HEJOCTMKEHHSI  LI€JM, HaXOJUTh OWIMOKY, JaBaThb OLIEHKY
MPHUOOPETEHHOMY OIIBITY.

[IpenmeTHBIEe pe3ynbTaTh

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS MPUMEPHON pabodeit
MpPOrpaMMbl IO MaTeMaTHKE MPEACTABJICHbI MO TrofaM O0y4YeHHs B
CIIEYIOIIMX pa3Jienax MporpaMMbl B paMKaxX OTAEIbHBIX KypcoB: B 5
— 6 kmaccax — kKypca «Maremarnka», B 7-9 Kiaccax — KypcoB
«Anrebpay, «['eomeTpusi», «BeposTHOCTh M CTATHCTHUKAY.

Pa3Butne  noruyeckux — MpeACTaBICHU U HaBBIKOB
JIOTUYECKOTO MBIIIJICHUSI OCYILIECTBISICTCS Ha MPOTSHKEHUU BCEX JIET
oOyueHusi B OCHOBHOW WIKOJIE B paMKax BCEX Ha3BaHHBIX KYpPCOB.
[Ipenmonaraercsi, 4YTO BBIMYCKHUK OCHOBHOW IIKOJIBI CMOKET
CTPOUTH BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUM, PACIO3HABATD
WUCTUHHBIE M JIOKHBIE BBICKA3bIBaHUSA, NPUBOAUTH MPHUMEPH U
KOHTPIPUMEPBI, OBIAJCET MOHATHUSAMH: OIpeAeiIeHUue, aKCUoMa,
TeopeMa, JO0Ka3aTelIbcTBO — W HAy4YHTCS HCIOJIb30BaTh HX NIpU
BBITIOJTHEHUH Y4eOHBIX M BHEYYEOHBIX 3a/1a4.

ITpumepnas pabouas mporpamma y4eOHOTo Kypca
«MaTeMaTukay». 5—6 Ki1acchl

Lenu n3ydyenus yueObHOTo Kypca
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[IpuoputeTHBIMU TENSIMH OOydCHHsS] MaTeMaTHke B 5 — 6
KJ1accax SIBJISIIOTCSA:

- TpoJobKeHHE (OPMHUPOBAHHS OCHOBHBIX MaTeMaTHYECKHX
NOHATHH  (YMCNO,  BENWYMHA,  TeOMeTpHueckas  (Qurypa),
o0ecTeYnBarOIINX IIPEEMCTBEHHOCTb u MEePCIIEKTUBHOCTh
MaTeMaTH4eCKOro o0pa3oBaHuUs 00yJarOIIUXCs;

- Ppa3BUTHE WHTEIUICKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH
oOydJaromuxcs, MO3HaBaTEeIbHON AKTUBHOCTH, HCCIEJOBATEIbCKUX
YMEHHM, HHTEpeca K U3Y4EeHUI0 MaTeMaTHKU;

- MoJBeJieHHEe OOydaroluuxcs Ha JOCTYIHOM JUIsi HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3U MaTEMATUKH U OKPYKAIOIIIETO MUPA;

- ¢hopMHupoBaHUE (PYHKIIMOHAIBHOW MAaTeMAaTHYE€CKOW IPaMOTHOCTH:
YMEHHSI pPAaclo3HaBaThb MaTeMaTUYecKue OOBEKThl B pealibHbIX
KU3HEHHBIX CHUTYaIlUsAX, TPUMEHITh OCBOCHHBIE YMEHUS A
pelieHusT TPaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, WHTEPIPETHPOBATH
MOJIyY€HHBIE pe3yJIbTaThl M OLEHUBAaTh HX HA COOTBETCTBHUE
MIPAKTHYECKOU CUTYaIUH.

OCHOBHBIC JIMHUM COJIEPKAHUS Kypca MaTeMaTWKd B 5—06
Kjaccax — apudmernyeckas M TeOMETpUYECKas, KOTOpbIe
pa3BUBAIOTCS MapalljiesIbHO, KaXKasi B COOTBETCTBUH C COOCTBEHHOM
JIOTUKOW, OJIHAKO, HE€ HE3aBHCHMO OJHA OT IPYrod, a B TECHOM
KOHTaKTe€ U B3auMojeicTBUM. Takke B Kypce€ MNPOUCXOIUT
3HAKOMCTBO C 3JI€MEHTaMH anreOpbl U OMUCATENbHON CTATUCTHKHU.

N3yuenue apudmernyeckoro Marepuaga HauyMHAETCS C
CUCTEMAaTH3allMd M Pa3BUTHS 3HAHUM O HaATypalbHBIX YHCIIAX,
MOJYYEHHBIX B HayaiabHOU wmKoje. [Ipu 3T0M coBepiieHCTBOBaHUE
BBIYHCIUTENIBHON TEXHUKH U (OPMUPOBAHNE HOBBIX TEOPETHUECKUX
3HAHUM COYETAETCS C PA3BUTUEM BBIYUCIUTEIBHOW KYIbTYPhl, B
YaCTHOCTH C OOydeHHEM MPOCTeUIINM MNpuéMaM MPUKUIKA U
OLICHKH pe3y/bTaTOB BbIYMCIECHMI. 3ydueHune HaTypalbHBIX YHCEIN
MpoJoJHKaeTcs: B 6 Kilacce 3HAKOMCTBOM C HayaJlbHBIMH MOHATUSAMU
TEOPUU JAETUMOCTH.

Jlpyroii KpymHbIi OJNOK B coJepKaHHUU apu(MeTHUECKOU
TUHUU — 910 JApoOu. Hawano wu3ydyeHus OOBIKHOBEHHBIX U
JECATUYHBIX JApo0eil oTHeceHo K 5 kiaccy. DTO NepBBIM 3Tal B
OCBOEHMHU JApoOe€il, Korjga MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH

12



uaesiMM,  TOHATUAMHU  TeMmbl. Ilpy  3TOoM  paccMoTpeHue
OOBIKHOBEHHBIX JIp0OEi B MOJHOM 00BEME MPEAIIECTBYET U3YICHUIO
JECATUYHBIX JIpOo0eid, 4To 1eIeco00pa3HO C TOYKU 3PEHUS JOTHKH
U3JI0KEHUs 4YMCIIOBOM JIMHMM, KOrjJa IpaBWia JACUCTBUH C
JNECATUYHBIMH JIpOOSIMH MOKHO OOOCHOBATh YK€ H3BECTHBIMH
ITOPUTMAaMH BBITIOJTHEHUS ACHCTBUIA ¢ OOBIKHOBEHHBIMH JJPOOSIMHU.
3HAKOMCTBO C JIECATUYHBIMU JPOOSMH PACIIUPUT BOSMOKHOCTHU AJIS
MOHUMaHUsT OOy4YalOUIMMUCS MPHUKJIAJHOTO IPUMEHEHHUS HOBOM
3alMCcH MPU U3YYEHUU JPYTUX MPEIMETOB U TMPH HPAKTHUECKOM
ucnosib3oBaHnnu. K 6 kjaccy oTHeCEH BTOPOHMl 3Tam B HM3y4EHHH
npobeil, rae MpOUCXOAUT COBEPIIEHCTBOBAHUE HABBIKOB CPAaBHEHUS
u npeoOpazoBaHusi ApoOed, OCBOEHUE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKHU BBIUYMCICHUH, B TOM 4HCIE
3HaYEHUN BBIPAOKEHUM, CcoOJepKalMX W  OObIKHOBEHHBIE, U
NEeCSITUYHBIE  JIpOOM, YCTAHOBJIEHHE CBsSI3€d MEXIy HHUMH,
paccMoTpeHHe TPUEMOB pelieHus 3anad Ha apobu. B nHauame 6
KJ1acca MPOUCXOAUT 3HAKOMCTBO C MOHSITHEM MPOLIEHTA.

OCo0eHHOCTBIO U3Yy4EHUs ITOJIOKUTEIIBHBIX u
OTPULATEIBHBIX YHCEN SBIAETCA TO, YTO OHHU TAKXKE MOTYT
paccMaTpuBaThC B HECKOJIBKO JTanoB. B 6 kinacce B Hayaie
n3ydeHuss TeMmbl «lloyoxuTenpHBIE M OTPHULIATENIBHBIE YHCIIA»
BbIACIsAeTCs moareMa «llemble 4mcma», B paMKax KOTOpOHU
3HAKOMCTBO C OTPHULIATEIbHBIMU YUCIAMM W JACUCTBUAMHU C
MIOJIOKUTEIBHBIMA U OTPULATEIBbHBIMA YHUCIAMU IIPOUCXOIJUT Ha
OCHOBE COJEPXKATEIBHOTO MOAXO0AA. DTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMUTH Y4AIUXCs NMPAKTUYECKH CO BCEMH OCHOBHBIMU
HNOHATUSAMM TEMBI, B TOM 4YHUCJIE€ W C IpaBWIaMU 3HAKOB IIpH
BBITMIOJIHEHUH apU(PMETHUECKUX JeicTBUM. V3yueHue paioHaaIbHbIX
qucel Ha 3TOM HE 3aKOHYMTCSA, a OyneT NpOJOJKEHO B Kypce
anreOpbl 7 Kjlacca, 4YTO CTaHET CICAYIOLUM IPOXOJOM BCEX
IMPUHIMUIHAIBHBIX BOIPOCOB, TEM CAMBIM pa3Jel€HUE TPYAHOCTEU
oOyerdaer BOCIpHATHE MaTepualla, a pacnpesieieHue BO BPEMEHHU
CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpu oOyueHMM peleHHIo TEKCTOBBIX 3aJau B 5 — 6 Kiaccax
UCTOJB3YIOTCS apu(MeTHdeckue MpHEMBI perleHus. TeKCToBbIe
3aJjauy, perraeMple MpH OTPaOOTKE BHIUMCIUTEIBLHBIX HABBIKOB B 5 —
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6 Kiaccax, pacCMaTpUBAIOTCS 3a/la4M CJIEAYIOIIMX BUJIOB: 3a/1a4M Ha
IBIDKEHHWE, HA  4YacTH, Ha  I[OKYNKHM, Ha paboTy u
IIPOU3BOIUTENBHOCTh, HA IIPOLEHTHI, HA OTHOLUEHUS U MPOINOPLHH.
Kpome Toro, oOywarommuecsi 3HAKOMSTCS C NpUEMaMHU PELICHUS
3amad 1mepedOpoM BO3MOKHBIX BapuUaHTOB, ydaTcs padoTaTh C
nHpOpManKeH, MpeICTaBIeHHON B OpMe TaOIHII MITK AUATPAMM.

B mpumepnoii paboueil mporpamMme  IperyCMOTPEHO
(dbopmMupoBaHme MIPOTIEIEBTUUECKHIX aIreOpanvIecKux
npeJcTaBieHuid. bykBa Kak CHUMBOJ HEKOTOPOTO 4YHUCiIa B
3aBUCUMOCTM  OT  MaT€MaTH4eCKOro  KOHTEKCTa  BBOJUTCS
MOCTENEeHHO. byKkBeHHas CUMBOJIMKA HIMPOKO MCIOJIB3YETCS MPEkKIE
BCETO JUISl 3allMCU OOLIUX YTBEPXKIACHUM U MPEUI0KEeHUH, Gopmyll, B
YaCTHOCTH JJIsl BBIYMCIICHUS T€OMETPUUECKUX BEIUYUH, B KaUECTBE
«3aMECTUTENIS» YHUCIIa.

B kypce «Marematukn» 5 — 6 KiaccoB MpeACTaBlICeHA
HarjiggHas TeOMeTpus, HalpaBlieHHas Ha pa3BUTHE OOpa3HOro
MBIILJIEHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS, M300pa3UTETbHBIX
YMEHUH. OTO B@XHBIM ATall B HM3yYEHUU T'E€OMETPUHU, KOTOPBII
OCYILIECTBJISIETCS] HA HarJITHO-NIPAaKTUYECKOM YpPOBHE, OIIUPAETCS Ha
HarJsiAHO-00pa3Hoe MbIluIeHHe oOydarommuxcs. boisbmias pois
OTBOJUTCSI MPAKTHUYECKON JEATEIBHOCTH, OIBITY, 3KCIEPUMEHTY,
MozenupoBanuio. OOydaroniyecs: 3HaKOMSTCS C T'€OMETPUYECKUMU
¢durypamMu Ha IUIOCKOCTH M B HPOCTPAHCTBE, C MX MPOCTEUIINMU
KOH(pUTypanusiMH, ydaTrcs H300paxaTb UX Ha HEJIMHOBAHHOW H
KJIeT4yaTol Oymare, paccCMaTpHBAIOT WX IPOCTEUIHEe CBOicTBa. B
MpoLecCe W3YYECHUs HArJISHOW TeOMETPUHM 3HAHUS, NOJydeHHbBIE
oOydarouMMuCcsi B HAYallbHOM IIKOJE, CHUCTEMAaTU3UPYIOTCS H
pacIupsIOTCS.

MecTto yuebGHOrO Kypca B yueOHOM IJ1aHe
CornacHo yueOHOMY IUlaHY B 5—6 Kjaccax H3ydaercs
MHTETPUPOBAHHBIA Mpeamer «MaremaTuka», KOTOpPBIM BKIIOYaeT
apu(MeTHYECKHI MaTepual W HAIJIAJHYI0 TEOMETPHIO, a TaKkxKe
MPONEIEBTUUECKUE CBEICHUS U3 aireOphl, 3JIEMEHTHl JOTMKH H
Hayaja OMMCaTeNIbHOW CTATUCTHUKH.
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VY4eOHbIil MIaH Ha M3yYeHHEe MaTeMaTUKU B 5 — 6 Kiaccax
OTBOJUT HE MEHEE 5 y4eOHBIX YacOB B HENENO B TCUCHHE KAXKIOTO
roja ooyuenus, Bcero He MmeHee 340 yqeOHBIX YacoB.

ConepxaHue yaeOHOTO Kypca
5 kracce

HarypanbHblie yncnia u HyIb

HarypanbHoe uuncino. Psaa Harypanbhbix umcen. Ywucno 0.
N3obOpaxenne HaTypajdbHBIX YHCET TOYKAMHU Ha KOOPJIWHATHOMU
(4ncnoBoi) MPSMOIA.

[To3unmonnas cucrema cuucieHus. PuMmckas Hymepanus Kak
MpUMeEpP HETO3UIIMOHHOW CUCTEMBI cUMclieHus. JlecaTuuHas cucrema
CUHCJICHHS.

CpaBHEHHE HaTypalbHBIX YHCEJ, CPaBHEHHWE HATYPAIbHBIX
gyucen ¢ HyaéM. CriocoObl cpaBHeHHUs. OKpyrjeHHEe HaTypalbHbBIX
YHUCET.

CrnoxeHue HaTypajdbHBIX YHCET; CBOWCTBO HYISI TIpH
CIOKCHMU. BblunTanwe Kak [eldcTBHE, OOpaTHOE CIIOKCHHIO.
YMHOXEHNE HaTypalbHBIX YMCEI; CBOWCTBA HYJIS M E€IWHMIBI IPU
yMHOXeHUHU. JlemeHne Kak JeWcTBHE, OOpaTHOE YMHOXEHHIO.
KommoneHTsl nelicTBUi, CBS3b MeXay HUMHU. [IpoBepka pesynbprara
apudmernyeckoro naeictBus. IlepeMecTuTenbHOE U COYETATEIIBHOE
CBOMCTBa (3aKOHBI) CJIOKEHUS M YMHOXKEHHS, PacIpelleuTeIbHOe
CBOMCTBO (3aKOH) YMHOKCHHSI.

Ucnonb3oBanue OykB 11 0003HAYEHHS] HEU3BECTHOTO
KOMITOHEHTA U 3aIllCU CBOMCTB apU(PMETUUECKUX JICHCTBUM.

Jlenutenu U KpaTHbIE 4uCia, Pa3JIOKEHUE HA MHOMKHUTEIH.
[Ipocthie u coctaBHbie uncia. [Ipusnaku aenumoctu Ha 2, 5, 10, 3,
9. Jlenenue ¢ 0CTaTKOM.

Crenenb ¢ HaTypaJbHBIM MIOKA3aTeJIEM. 3alUCh YHUCTIA B BUIE
CYMMBI pa3ps/IHbIX CIaracMbiXx.

UucnoBoe BblpakeHUE. BbIunciieHHe 3HAYEHUN YHCIOBBIX
BBIPAKECHUM; MOPAIOK BBITOJIHEHUS JeUCTBUN. Vcnonp30BaHue npu
BBIYUCIICHUSAX TE€PEMECTUTENIBHOTO U COYETATEIbHOTO CBOWCTB
(3aKOHOB) CJIOKEHHS M YMHOXEHHS, PacCIpeeUTEIbHOTO CBOICTBA
YMHOKEHHUSI.
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Hpodu
[MpencraBnenne o JpoOM Kak CcrocoOe 3amucH  4acTu

BennuuHbl. OOBIKHOBEHHBIE IpoOu. [IpaBuiibHBIE M HENpPaBUIIbHBIC
npoou. CmemanHasi ApoOb; MpeACTaBICHUE CMEIIaHHOW ApoOu B
BUJIC HETPaBWJIBHOW JpOOM M BBIIEIEHUE EIOW YacTH YHCIa M3
HenpaBWIbHOM Apobu. M300paykeHue qpodei TouKkaMu Ha YMCIOBOM
npsmoii. OcHOBHOe cBoWcTBO apoOm. CokpamieHue JapoOei.
[TpuBenenne npodu Kk HOBoMY 3HaMeHarte0. CpaBHEHHE APOOEH.

CrnoxeHue W BBIYUTAHHE APOOEH. YMHOXKEHWE U JIeTICHUE
npoOeit; B3auMHO-00paTHble ApoOu. HaxoxaeHue yacTu 1eiaoro u
LIEJIOTO IO €T0 YacTH.

Hecstuunas 3anuchk apobeil. [lpeacraBineHue aecATUUHON
npobu B BHUAE OObIKHOBEHHOW. M300paxkeHne NecsITMUHBIX ApoOeit
TOYKaMH Ha YUCIIOBOU MpsiMoii. CpaBHEHUE JECATUUHBIX APOOEH.

Apudmernueckue JEHCTBUS € JECATHUHBIMH JIPOOSMHU.
OxpyriieHne AecATUYHBIX Ipo0eil.

Pemrenye TeKCTOBEBIX 3ama4

Pemenne TeKCTOBBIX 3amad apu(PMETHUECKUM CIIOCOOOM.
Pemenne normueckmx 3amad. Pemenune 3amau mepebopom Bcex
BO3MOXKHBIX BapHWaHTOB. lcnosib30BaHME mNpHU pEeIIEHWH 337134
TaOJIMI] X CXEM.

Pemrenne 3amau, copepxkamux 3aBUCHUMOCTH, CBSI3bIBAOIINE
BEJIMYMHBL: CKOPOCTb, BPEMS, pAaCCTOSHUE; LEHA, KOJHMYECTBO,
CTOMMOCTh. EnuHHMIBI u3MepeHusi: Macchl, 0O0bEMa, IIEeHBI;
paccTosiHusA, BpEeMEHH, CcKOopocTu. CBA3bp MEXAy €IWHHUIIAMHU
MU3MEPEHUS KaXKJI0M BEJIMYMHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBienrie MAaHHBIX B BHIE TaONHWI, CTOJIOYATHIX
JTarpaMm.

Harnsanas reomerpus

Harnsanelie npencraBieHus o purypax Ha mIOCKOCTH: TOYKa,
npsiMasi, OTpe30K, JIyd, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
OKPYXXHOCTb, Kpyr. Yrou. IIpsAMoi, ocTpbli, TyllOM U pa3BEPHYTHIN
YTJIBL.
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JUlnHa oOTpe3ka, METpUYECKHe €AVHMIBI JUIMHBL. JlnnHa
JIOMaHOM, NEpPUMETP MHOIOyrojbHuka. M3mepeHue u mocTpoeHue
YIJI0B C MOMOUIBIO TPAHCIIOPTHUPA.

Harnsaneie mnpexacraBieHuss o (¢urypax Ha IJIOCKOCTH:
MHOTOYI'OJIbHUK; IPSAMOYTOJbHUK, KBaJpaT; TPEYroJbHUK, O
paBeHcTBe QUTYp.

N3o0paxkenue ¢uryp, B TOM UuCiIe Ha KIETY4aTOM Oymare.
[locTpoenue koHpUrypanuii U3 yacteil HpsIMON, OKPYKHOCTH Ha
HEJIMHOBAaHHOM M Kiet4yaroil Oymare. Vcmonbp3oBaHue CBOMCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJipaTa.

[Tnomans MPSIMOYTOJIbHUKA u MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX M3 TPSIMOYIOJIbHUKOB, B TOM 4Hcie ¢uryp,
n300paxEHHBIX Ha Kierdarold Oymare. EaunHunbel u3mepenus
TUIOLIA/IH.

Harnsanaele npenctaBieHust 0 MPOCTPAHCTBEHHBIX (QUTypax:
NPSIMOYTOJIBHBIA ~ Tapajulesienumne]t, KyO, MHOTOTpPaHHUKHU.
N300paxkenne mpocTeHmMuxX MHOTOTpaHHUKOB. Pa3BépTku kyba u
napautenenumnena. Co3gaHue Mojeleld MHOTOTPAaHHHKOB (U3
OyMmaru, IpoOBOJIOKH, TIJIACTHIIMHA U JIP. ).

O0BEM mpsAMOYTroJILHOTO Mapajulenenunena, Kkyoa. EnuHurms
n3MepeHus: o0bEMa.

6 Kiacc

HatypanbHble uncna

Apugpmernueckue nencTBus C MHOT'O3HAYHBIMU
HaTypalbHbIMM  uHCJIaMH. YHCIIOBBbIE  BBIPDAKEHUS, IOPAIOK
NEeWCTBUHM,  HCHOJb30BaHHME  CKOOOK.  lcmosb3oBanue — mpu
BBIUMCIIEHUSX [E€PEMECTUTEIBHOTO M COUYETAaTEJIbHOTO CBOMCTB
CIIO)KEHUSI M YMHOXKEHMs, paclpe- JAEIUTENbHOTO CBOICTBa
yMHOeHuUs. OKpyriieHHe HaTypaibHbIX YHCEIL.

Jlenutenu U KpaTHble YMcia; HauOOJBIINNA 00Ul 1enuTens
U HauMeHbllee oOmiee KkpaTHoe. JlenuMocTh CymMMBl U
Mpou3BeJeHUs. J{eneHne ¢ 0CTaTKOM.

Hpobu

OObIkHOBEHHast  JpoOb, OCHOBHOE  CBOICTBO  Jpo0w,
cokpamieHue npobeil. CpaBHEHHE U YIOPSIOYMBAHUE JAPOOEH.
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Pemenue 3a1ay Ha HaxXO0XJAEHHUE YAaCTH OT LEJIOT0 U LEJOro IO €ro
gactu. J[poOHOE 4MCIO Kak pe3ynbTaT neneHus. llpencrabiieHue
JNECSITUYHON NpoOU B BUAC OOBIKHOBEHHOW IPOOM M BO3MOXKHOCTH
MPE/ICTaBICHUS] OOBIKHOBEHHOW JApoOM B BHJE JIECATUYHOM.
Jecsituunbie ApoOU U MeTpHIecKast cucrema Mep. Apudmernueckue
JNEHUCTBUST W  YHCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U
JECATUYHBIMU APOOSIMHU.

Otnomenue. JleneHnne B JaHHOM OTHOIIEHWH. MacmiTa0,
nponopuus. [Ipumenenne nponopuui Npyu penieHuy 3a1a4.

[Tonsarue mporeHTa. Beruncienre nporeHTa OT BETHYUHBI U
BEJIMYUHBI 10 €€ MPOIEHTY. BrIpakeHue MPOIEHTOB JIECATUYHBIMU
npobOsimu. PerieHue 3ajad Ha MPOLIEHTHL. BbIpakeHHE OTHOILIEHUS
BEJINYUH B MIPOIICHTAX.

[TonoxurenpHbIe U OTPUIIATETbHBIE YHCIIA

[TonoxurensHble U oTpULlaTedbHbIE yHcna. Llenblie ducna.
Monyne 4yncna, reoMeTpuueckas WHTEpHpeTanuss MOAYNS dYHCIa.
N3obOpaxenne uucen Ha KOOpAWHATHOW mpsiMoil. YwmcrmoBbie
npoMexxyTku. CpaBHeHHE dHcel. ApupMeTHYecKre IeHUCTBUS C
MOJIOKUTEIBHBIMU ¥ OTPULATEIBHBIMHA YHCIAMHU.

[IpsmMoyronpHass cucTtemMa KOOPAMHAT HAa  IJIOCKOCTH.
Koopnunatel TOUkM Ha TMJIOCKOCTH, abcuucca W OpAUHATA.
[TocTpoenne Touek u Guryp Ha KOOPAUHATHOM TUIOCKOCTH.

bykBeHHBIE BBIpAKEHUS

[Ipumenenue OyKB ISl 3alIMCH MaTEMaTHYECKUX BBIPAXKEHUI
U npeyiokeHnid. CBoiicTBa apuMeTHIECKUX NelCcTBU. bykBeHHBIC
BBIPAKEHUSI M YUCIIOBBIE MOJICTAHOBKH. DyKBEHHBIE paBEHCTBA, Ha-
XO0XIEHHE HEU3BECTHOTO KOMIOHEHTa. DopMynbl; HOPMYIBI Mepu-
MeTpa M IUIOWAAM MNPSMOYTrOJbHUKA, KBajpara, oOBEMa
napajuieNienunesa u Kyoa.

Peurenne TekcToBBIX 3a1a4

Pemenune TeKCTOBBIX 3amad apU(PMETHUYECKUM CIIOCOOOM.
Pemenune norumyeckux 3amad. PemieHue 3amau mepebopoMm Bcex
BO3MO>KHBIX BAPUAHTOB.

Pemrenne 3amau, conaepkalnx 3aBUCUMOCTH, CBSI3BIBAIOIIMX
BEJIMYUHBI: CKOPOCTh, BpPEMS, pAaCCTOSHUE;, LIE€HA, KOJIHMYECTBO,
CTOMMOCTb; MTPOU3BOUTEIHHOCTh, BpEMs, 00bEM paboThl. EauHMIIbI
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U3MEPEHUs: Macchl, CTOMMOCTH; PAacCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXly €IMHUIIAMU U3MEPEHUS KaXXI0W BETMUYUHBI.

Pemenue 3ajad, CBSI3aHHBIX c OTHOLIECHUEM,
MPONOPIUOHATBHOCTBIO BEJIMYUH, TPOLICHTAMHU; PEIIEHUE OCHOBHBIX
3a/1a4 Ha APOOH U MPOIEHTHI.

OneHka u npuKUAKa, OKpyrieHue pesyiaprata. CocraBiieHue
OYKBCHHBIX BBIPOKCHUH TI0 YCIIOBUIO 33]1a4H.

[IpencraBieHure AaHHBIX C MOMOINBIO TAOIUI] U JHArpamM.
CronGuatble AUarpaMMbl: YT€HHUE U TTOCTpoeHue. UTeHne KpyroBbIx
JTUarpaMM.

Harnsanas reomerpus

Harnsanuelie npeacraBineHus o purypax Ha MIOCKOCTH: TOUKA,
npsimMasi, OTpe30K, JIyd, Yroj, JiOMaHas, MHOTOYTOJbHUK,
YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTbD, KPYT.

B3aumHoe pacrnosio)keHrne JBYX NpSMBIX Ha IUIOCKOCTH,
napajuieNbHbIe TpsIMbIE, TEPIEHANKYISIpHbIE TpsMbie. M3mepenue
pac- CTOSIHHI: MKy IBYMSI TOUYKaMH, OT TOYKHU JI0 TIPSMOM; JyTHHA
MapIIpyTa Ha KBaJpaTHOM CETKE.

N3mepeHune u nocTpoeHue yrioB ¢ TOMOUIBIO TPAHCIIOPTUPA.
Bugel  TpeyroJibHUKOB: OCTPOYTOJIbHBIMN, MPSMOYTOJIbHBIM,
TYIOYTOJIbHBIN; paBHOOEAPEHHBIN, PaBHOCTOPOHHHU.
YeThIpEXYroyIbHUK, IIPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpssMOYroapHUK, KBaJIpaT: UCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB,
nuaroHanei.  M3oOpaxenue  reomerpuueckux — ¢uryp — Ha
HEJIMHOBAHHOM Oymare ¢ HCIOJIb30BaHUEM LUPKYJS, JIMHEHKH,
yrojibHUKa, TpaHcnopTupa. [loctpoenus Ha kiieTyaroit Oymare.

[lepumerp mHoroyrosnpHuKa. Ilonsthe miomanu ¢GuUrypsr;
€IUHULIBI u3MepeHus Iiomanu. [lpubnmxéHHoe u3MepeHue
wiomaad ¢uryp, B TOM UHCIE€ Ha KBaJApaTHOW  CeTKe.
[TpubmmkEHHOE N3MEPEHHE UTMHBI OKPYXHOCTH, TUIOIIAIN KpyTa.

CummeTpusi: HEHTpaJIbHAsL, OCEBAasl U 3€pKabHasi CAMMETPHUHU.

[TocTpoeHre cMMMETPHUHBIX UTYD.

Harnsnueie mpenctaBieHust 0 MPOCTPAHCTBEHHBIX (QHUTypax:
napajuienenunen, Kyo, npusma, mupamuaa, KOHyC, [MIIUHID, Iap
chepa. M3obpaxeHue mnpocTpaHCTBeHHBIX ¢uryp. I[lpumepsr pas-
BEPTOK MHOTOTPAHHUKOB, LHMIMHApPAa U KoHyca. Co3ganue mopenen
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NPOCTPAHCTBEHHBIX (QUIYp (M3 Oymaru, MpPOBOJIOKH, IUIACTUIMHA U
ap.).

[lonsitne o0bEMaA; enuHMIBI W3MepeHuss o0béMa. OO0bEM
IPSIMOYTOJIBHOTO Iapajuiesienuinenaa, Kyoa.

[Inanupyemble  TpeaMETHBIE  PE3YJIbTaThl  OCBOCHUS
npuMepHO# paboueii mporpammsl Kypca (TIo TogaM 00ydeHus)

OcBoeHune yueOHOTO Kypca «MmareMaTHkKa» B 5 — 6 Kiaccax
OCHOBHOM IIKOJIBI JIOJDKHO 00O€CTeUnBaTh JOCTHXKEHHE CIIECIYIOIIUX
MIPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

5 knace

Yucna v BIYKCICHUS
- MOHMMaTh W TPABWIBHO YIOTPEOIATh TEPMHUHBI, CBS3aHHBIE C
HATYpaJIbHBIMH  YHCIaMH, OOBIKHOBEHHBIMH W  JECATHYHBIMHU
TPOOSMH.
- CPaBHHBAThH W YIOPSI0YMBATH HATypalbHBIC YHCIA, CPABHUBATH B
MPOCTENIINX CITy4asiXx OObIKHOBEHHBIE IPOOH, IECITUUHBIE TPOOH.
- COOTHOCHUTh TOYKY Ha KOOPJWHATHOW (YMCIIOBOM) TPsIMOMl C
COOTBETCTBYIOIIUM €H YMCIIOM W M300pakaTb HaTypaJbHbIE YHUCIIA
TOYKaMH Ha KOOPJAMHATHOM (YUCIIOBOM ) TIPSIMOA.
- BBIMIOJIHATH apu(pMeTHUUECKUe JEHCTBUS C HaTypalbHBIMU YHCIAMU,
C OOBIKHOBEHHBIMH JIPOOSMH B MPOCTEHIIMX CITydasx.
- BBIMIOJIHATH MIPOBEPKY, MPUKUIKY Pe3yabTaTa BHIYUCICHUH.
- OKpYIUIATh HAaTypaJIbHbIE YHCIIA.

Pemenne TekcToBBIX 3a7a4
- peuiatb TEKCTOBbIE 3aJaydl apu(PMEeTHYEeCKUM CHOcoOOOM U C
MOMOIIBI0 OPraHU30BAaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOXKHBIX
BapUAHTOB.
- pewaTh 3aJaud, COJAEp)KAll[Me 3aBHUCHUMOCTH, CBS3BIBAIOIINE
BEITUYMHBI: CKOPOCTh, BpEMS, pACCTOSHUE; II€HA, KOJIUYECTBO,
CTOUMOCTb.
- HCHOJIBb30BaTh KPAaTKHUE 3allUCH, CXEMbl, TaOJUIbI, 0003HAYECHUS
IIPU PELICHNH 33a/1a4.
- T0JIb30BaThCSl OCHOBHBIMM €JMHULIAMHU M3MEPEHHUS: LI€HBI, MacChl;
paccTosiHUS, BPEMEHHM, CKOpPOCTH; BBIpakaTb OJHHU €IUHHIIBI
BEJIMYUHBI Uepe3 Jpyrue.

20



- U3BJEKaTh, AaHAJIM3MPOBATh,  OICHWBATh  WH(OPMAIHIO,
NpEJCTAaBICHHYI0 B Ta0iuIe, Ha CTOJOYaTod Juarpamme,
UHTEPIIPETUPOBATh  IPEACTABICHHbIE  JaHHBIE, HCIOJb30BaTh
JAaHHbIE TIPU PELLIEHUH 3aa4.

Harnsanas reomerpus
- TOJb30BaThCSl TEOMETPUUYECKUMHU TOHATUSAMU: TOYKa, IpsiMasi,
OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYXKHOCTb, KPYT.
- IPUBOJUTH IPUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpPA, UMEIOIINX
(hopMy U3yUEHHBIX TEOMETPUUECKHUX (DUTYP.
- HUCIOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpUIMHA
CTOpOHA; C MHOTOYrOJbHUKAMM: YrOJj, BeEpUIMHA, CTOPOHA,
JaroHalb; C OKPY’KHOCTBIO: pajinyc, AMAMETP, LIEHTP.
- un300paxkaTh  M3YYEHHbIE TreoMeTpudeckue (GuUrypsl Ha
HEJIMHOBAHHOM W KieTryarol OyMmare ¢ TOMOIIbIO LHUPKYIS H
JINHENKH.
- HaxXOJWUTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C
MOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3alaHHOW JJIUHBI, CTPOUTH
OKPYXXHOCTb 3a/IaHHOTO paJuyca.
- HCINOJb30BAaTh CBOMCTBA CTOPOH U YIJIOB MNPSIMOYTOJIbHUKA,
KBaJpara Jyuisl UX MOCTPOCHHUS, BBIYMCICHUS TUIONIA/IA U TIEpUMETpa.
- BBIUMCIATH NEPUMETP M IUIOIIAAb KBaApaTa, NMPsSMOYTrOJIbHUKA,
¢buryp, COCTaBJICHHBIX U3 MPSAMOYTOJIHHUKOB, B TOM 4ucjie QUryp,
M300paXEHHBIX HA KJIETYaTOM Oymare.
- T0JIb30BaThCsl OCHOBHBIMM METPUUYECKUMU €AMHHUIIAMU U3MEPEHUS
JUIMHBI, IUJIOIIAJM; BbIPAXaTh OJHM €JMHMIBI BEJIMYMHBI 4Yepe3
Ipyrue.
- pacno3HaBaTh napajuieJenunes, KyO, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, PEeOpO TpaHb, H3MEPEHHUS; HAXOIUTh
M3MepeHus napajieienunesna, Kyoa.
- BBIYHMCIATH 00bEM Kyba, mMmapamienenunena Mo 3aJaHHBIM
U3MEPEHUSIM, N10JIb30BaThCs €AMHULIAMH U3MEPEHUs 00bEMa.
- pelaTh HECIOXKHBIE 3aJaud Ha W3MEPEHUE TI'€OMETPHUYECKUX
BEJIMYMH B IIPAKTUYECKUX CUTYaLUsX.

6 KJ1acc
Yyciaa U BEIYUCIIEHUS
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- 3HaTh W MOHHMAaTh TEPMHHBI, CBS3aHHBIC C PA3IUYHBIMH BUIAAMHU
9HceNl U CIOCO0aMU WX 3alHCH, MEePEXOAUTh (€CIIH 3TO BO3MOYKHO)
OT OJTHOH (hOPMBI 3aIMCH YHCIIA K APYTOH.
- CpaBHHBATh W YIMOPSIOYHMBATH IIEIBIC YKMCIA, OOBIKHOBCHHBIE H
JECATUYHBIC IPOOU, CPAaBHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB.
- BBIOJIHATH, COY€Tasgs YCTHbIE U TUCHBMEHHBIE TPUEMBI,
apudmeTnuecKkue ACUCTBHUS C HATYPAIBHBIMH W LEIBIMH YHCIIAMH,
OOBIKHOBEHHBIMH M JIECATUYHBIMU IPOOSMH, TOJOKHUTEIHHBIMUA U
OTPUIIATETLHBIMU YUCIIAMH.
- BBIYHCIATH 3HAYEHUS YHCIOBBIX BBIPAXKEHUMN, BBIIOJHITH
MPUKUJIKY ¥ OILEHKY pe3yibTaTa BBIYUCICHUN; BBITIOJTHATH
npeoOpa3oBaHUsl YHCIOBBIX BBIPAXEHUM Ha OCHOBE CBOWMCTB
apuMETHYECKUX JCUCTBUH.
- COOTHOCHUTH TOYKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOIIUM
el uucioM u u300pakaTh YMCIa TOYKAMU Ha KOOPAMHATHOM
NPSAMO, HAXOJIUTh MOIYJIb YHCJIA.
- COOTHOCUTH TOYKH B TIPSIMOYTOJIBHOM CHCTEME KOOpIAMHAT C
KOOpJIMHATAMU TOM TOYKH.
- OKpYIJISTh Iefible 4YKcia U JAECATUYHBbIE JpoOH, HaXOIUTh
MPUOJIMKESHUST YnCeT.

UucnoBslie U OyKBEHHBIE BHIPAKEHUS
- TOHMMAaTh U YHOTPEOJATH TEPMHUHBI, CBA3aHHBIE C 3aMHCHIO
CTENIEHH 4YHCJIAa, HAaXOOUTh KBaJpaT MU KyO uMcIa, BBIYUCIATH
3HAYEHUS YHCIIOBBIX BBIPAXKEHUH, COJEpKAIIUX CTECIICHU.
- TIOJIb30BaThCi  MPU3HAKAMH  JEIUMOCTH,  PAaCKIaJbIBaTh
HaTypaJIbHbIE YMCJIa Ha IPOCThIE MHOKUTEIIH.
- MOJIb30BAThCSI MACIITAOOM, COCTABIISITH MPOMOPIUU U OTHOILICHUSI.
- HCIOJIb30BaTh OYKBBI i OOO3HAYEHHs] YHUCEN TpU 3alHCU
MaTEeMaTHYECKUX BBIPAXKEHUM, COCTABIIATH OYKBEHHBIE BBIPAKEHUS U
dbopMynbl,  HAXOAWUTh  3HAYEHUS  OYKBEHHBIX  BBIPAKEHUH,
OCYILIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPE0Opa30BaHHUSL.
- HAaXOJUTh HEU3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Pemrenne TekCTOBBIX 3a7a4
- pemiaTh MHOTOIIArOBBIE TEKCTOBbIE 3a7aud apU(METHUECKHM
CIOCOOOM.
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- peuaTth 3a/1auy, CBS3aHHBIC c OTHOILIEHHUEM,
MPONOPLUUOHAIBHOCTBI) ~ BEIMYMH, IIPOLEHTAMH; pEIIaTb TPpHU
OCHOBHBI€E 33/1a4¥ Ha JpOOU U IPOLIEHTBHI.
- pemarb 3aJayd, COAEpIKALIUE 3aBUCHUMOCTH, CBS3bIBAIOLINE
BEJIMYUHBL: CKOPOCTb, BPEMS, pAaCCTOSHHE, LIEHA, KOJIMYECTBO,
CTOMMOCTB;  TPOM3BOJHMTEIBHOCTh, BpeMs, 00bEMa paboTHI,
UCTIOJNB3ysl  apu(METHUECKHe JEHCTBHS, OICHKY, TNPHUKUIKY;
I10JIb30BATHCS €AMHULIAMHU U3MEPEHUS COOTBETCTBYIOIIMX BEJINYMH.
- COCTaBJISITh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHIO 331a4H.
- W3BJEKaTh HMHQPOpPMAIMIO, MPEJICTABICHHYI0 B TabmuIax, Ha
JIMHEWHOH, CTOJ0YaTOM W KpyroBou Juarpammax,
MHTEpPIPETUPOBATh  IIPEACTABICHHBIC  JIAHHBIC;  MCIOJIB30BaTh
JAHHBIE TPU PEIICHUY 3a/1a4.
- NPEACTaBIATh HWH(OPMALMIO C MOMOIIBI0 TaOMUI, JUHEHHOU H
CTOJIOUATON JUarpamm.

Harnsanas reomerpus
- IPUBOJUTH HPUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpPA, UMEIOIINX
(bopMy H3y4EHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHbIX U CUMMETPUYHBIX QUTYP.
- n300pakaTh C MOMOIIBIO LUPKYJS, JTUHEHKH, TPAHCHOPTHpa Ha
HEJTMHOBAHHOM ®  KJIeT4aTo Oymare M3y4YeHHBIC IIJIOCKHE
reoMerpuueckue GUrypbl M KOH(QUTYpaludh, CHMMETPUYHBIE
¢burypsl.
- TO0JIb30BaThCs NEOMETPUYECKUMH TOHSATUSMU: PaBEHCTBO (GUTYD,
CUMMETpHS;  MCHOJb30BaTh  TEPMHUHOJIOTHIO,  CBSI3aHHYIO C
CUMMETpHUEN: OCb CHMMETPUH, LICHTP CUMMETPHUHU.
- HaxoAUTh BEJIMYMHBl YIJIOB HU3MEPEHHEM C  IOMOIIbBIO
TPAHCIIOPTHPA, CTPOUTH YIJIbl 3aJJaHHOW BEJIWYMHBI, IOJB30BaThCS
IpU pEelIeHUU 3a7ad TpaJyCHOM MEpOW YIJIOB; paclo3HaBaTh Ha
YepTekKax OCTPbIN, NPSIMOU, Pa3BEPHYTHIN U TYNOW YIJIbL.
- BBIYMCIATH JUIMHY JIOMAaHOH, TIEpUMETP MHOTOYIOJIbHUKA,
MIOJIB30BAaThCs E€AMHMIIAMH HM3MEPEHMs JIMHBIL, BBIpAXKaTb OJIHU
€AVHULBI U3MEPEHUS JJIMHBI Yepe3 Ipyrue.
- HaxoJWUTb, MCHOJb3yd YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA:
MEXAY IBYMS TOYKaMH, OT TOYKHM A0 TNPSAMOH, AJIMHY IIyTH Ha
KBaJPaTHOU CETKeE.
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- BBIYUCJIATH IJIOIAaAb (1)I/II‘yp, COCTAaBJICHHBIX U3 NPAMOYI'OJIbHUKOB,
UCIOJIBb30BaTh pa30HeHne Ha MPSMOYIOJbHUKH, Ha paBHBIC (HUTYPHI,
AOCTpauBaHUC OO0 IMPAMOYIOJIbHHUKA, II0JIb30BAaTbCA OCHOBHBIMU
CAMHUIOAMHU HW3MCPCHHUA IUIOINAJAW, BbIpaXaTb OJHU CAWMHUIBI
M3MEPEHUS TUIOLAAN Yepe3 ApyTHe.

- pacrmo3HaBaTh Ha MOJESIX M HM300paKEHUSAX NUpaMUAY, KOHYC,
WIMHAP, UCTOJIB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBAaHMWE, Pa3BEPTKA.

- u3o0OpakaTb ~ Ha  KJeTyaToil  Oymare  NpsSMOYTOJIbHBIN
napajuieJIenuIe.

- BBIUUCIATH O0BEM NPSIMOYrOJILHOTO Mapajuleienunena, Kyoa,
I10JI30BaThHCA OCHOBHBIMHU CAUMHNIIaMH U3MCPCHUA O6’béMa;
BBIpaXKaTh OJIHU €TUHUIIBI U3MEPEHUsI 00bEMA uepe3 Apyrue.

- pemarh HECJOKHBIE 3a/Ja4yd Ha HAaxOXKJIECHHE TeOMETPHUYECKUX
BCJIMYMH B IPAKTUYCCKUX CUTYyallUuAX.
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Temarudeckoe mIaHUpPOBaHUE Y4EOHOTO Kypca
5 knacc (170 )

Hazpanue OcHoBHOE cojiepKaHue OCHOBHBIE BUIBI ICATEIIEHOCTH 00YYaIOIINXCS
pasnena

(4ncio 9acoB)
Harypanbubie | [lecsituuHas cuctema Uwurath, 3aMchIBaTh, CPaBHUBATH HATypabHbIC YHCIIA;
YHUCIIA. CUMCIIeHHs. Psg npeJiaraTh ¥ 00CYX/1aTh CIOCOOBI YIIOPSIOUMBAHUS
JencTBus ¢ HaTypaJbHbIX YHUCEIL. ymcesn. M300paxars KOOpIMHATHYIO IPSIMYI0, OTMEUYaTh
HarypainbHbIM | Hatypaneubiii paa. Yucno 0. | ynucna ToYkamMu Ha KOOPJAMHATHOM MPsIMOM, HAXOIUTh
Y YuCIamMu HarypanpHble uncia Ha KOOPAMHATHI TOUKH. McciienoBaTk cBOMCTBA
(43 9) KOOPJIMHATHOM MPSIMOM. HaTypaJbHOTO psAna, yuces 0 u 1 npu cioxeHuu u

CpaBHeHue, OKpyTJIeHHE
HaTypaJIbHbIX YHCETI.
ApubdmMeTrnueckne TeUCTBUS C
HaTypaJIbHBIMU YHCTIaMH.
CBoiicTBa HyJs IPU
CIIOEHUH U YMHOXECHHH,
CBOMCTBA €IMHULIBI IPU
ymHOxeHuu. [lepemectu-
TEJIBbHOE M COYETATENbHOE

YMHOKCHHUH. Hcnons3oBaTh ITPaBUJIO OKPYIJICHUA
HaTypajJbHBIX YHUCCII. BrimonHaTh apI/I(i)MeTI/I‘ICCKI/IC
HeﬁCTBHH C HaTypaJIbHbIMU YHCJIaMH, BBIYUCIISTD
3HAa4YCHUA YU CJIOBBIX BLIpa)KCHI/Iﬁ co cKoOKamu u 0e3
CKOOOK. 3amuchiBaTh IMPOU3BCIACHHC B BUJC CTCIICHU,
YUTaThb CTCIICHHU, UCIIOJIb30BATb TCPMHUHOJIOTUIO
(OCHOBaHI/Ie, HOK&S&TCJ’IL), BBIYUCIIATh 3HAYCHU A
cTerneHeil. BEIMOIHATH IIPUKUAKY U OLICHKY 3HAYCHUM
YHCJIOBBIX BLIpa)I(eHHfI, npegjiaratb U IpuUMCHSATb
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CBOMCTBA CJIOKEHUS U
YMHOKEHHUS,
pacrpeienuTenbHoe
CBOWCTBO YMHOJKEHUS.
Jlenutenu U KpaTHBIE YKCIIA,
pasyioKeHue Yrciia Ha
MHOXUTENH. JleneHue ¢
octatkoM. IIpocteie n
cocTaBHble uncina. [IpusHaku
nenuMocTH Ha 2, 5, 10, 3, 9.
CreneHb ¢ HaTypaJbHBIM
nokasaresnem. YucioBbie
BBIPAXKEHUS; TOPSAOK
nencteuil. Pemenue
TEKCTOBBIX 33]1a4 Ha BCE
apudmeTnyeckue neUCTBUs,
Ha JBUKEHUE U TIOKYIIKU

IpUEMBI IPOBEPKHU BhIUMCIeHUN. Mcnionb30BaTs npu
BBIUHCIICHUSIX IEPEMECTUTENBHOE U COUETATEIbHOE
CBOMCTBA CJIO’KEHUSI M YMHOXKEHUS, PACIIPEACITUTENLHOE
CBOWCTBO YMHOEHUS; OPMYIMPOBATH U IPUMEHSTh
paBuiia MpeoOpa3oBaHus YUCIOBBIX BhIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKUX AEHCTBUM.
UccnenoBaTh uncaoBble 3aKOHOMEPHOCTH, BBIJIBUTaTh U
000CHOBBIBATh TUIIOTE3BL, (POPMYIUPOBATH 000OIIEHUS U
BBIBO/JIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO UCCIIEI0BaHMUSI.
DopMyIHpoBaTh ONPEAETIECHUS ASTUTEN U KPaTHOTO,
Ha3bIBaTh JICIUTENIN U KPATHBIE YUCIIA; PACIIO3HABATD
IPOCTBIE U COCTaBHBIE YUCIIA; POPMYIUPOBATH U
MIPUMEHSTh MPU3HAKHU JEIUMOCTH Ha 2, 3, 5, 9, 10;
IIPUMEHATH aJITOPUTM PA3JIOKEHHS YUCIIA HA IPOCTHIE
MHOJKHUTEJIN; HAXOJUTh OCTAaTKU OT ACJICHUS U HEIIOJIHOE
yacTHOE. Pacrio3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS O HATYpAJIbHBIX YUCIIAX, IPUBOIUTH
IIPUMEPBI U KOHTP- IIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTpULIAHUS BBICKa3bIBaHUI O CBOWCTBAX HATYypaIbHBIX
ynces. KoHCTpynpoBaTh MaTEMaTUYECKUE MPEIIOKEHHUS
C TIOMOHIBIO CBSI30K «H», «UJIN», «ECIIH. .., TO...».
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Pemate TekcTOBBIC 337aUM APUPMETUIECKUM CIIOCOOOM,
HCII0JIb30BAaTh 3aBUCUMOCTU MCKIAY BCIIMYMHAMU
(ckopoCTh, BpeMs, pacCTOSIHHE; IIEHa, KOJIMYECTBO,
CTOUMOCTHb U I[p.): AHAJIIU3UPOBATH U OCMBICIIUBATD TCKCT
3a/1auu, nepedopMyITHpOBaTh YCIOBHUE, H3BIEKAThH
H€O6XOI[I/IMI>IG JaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH
MCXKAY BCINYHNHA- MU, CTPOUTDH JIOTHYCCKYIO HCIIOYKY
paccyxeHnii. MoaenupoBaTh X0/ pelICHUs 3a]1a4u ¢
MTOMOIIIBIO PUCYHKA, CXeMBbI, TabmuIlbl. [IpuBoInTS,
p336I/IpaTI), OLCHUBATH Pa3JIMYHBIC PCHICHHWA, 3aIlIUCHU
pellIeHnH TEKCTOBBIX 3a7a4. KpuTriecku O1ieHuBaTh
MOJIy4YEHHBIH Pe3yabTaT, OCYLUIECTBISITH CAMOKOHTPOJIb,
MPOBEPSISl OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOIUTh
omnOku. Pemarte 3agaun ¢ nomoribio nepedopa Beex
BO3MOKHBIX BApUAHTOB. 3HAKOMUTbHCS C UCTOPHEH
pa3BUTHS apUPMETUKHI

Harnannas

reoMcCTpus.

JImauu Ha

IUIOCKOCTH
(12 1)

Touka, npsimasi, OTpE30K, JTy4.
Jlomanas. I3sMepeHue IIiHbI
OTpE3Ka, METPUUYECKUE
€UHHULIbI U3MEPEHUS JJINHBL.
OKpYyXHOCTb U KpYT.

Pacnio3naBate Ha yepTexax, pUCyHKaX, OMMCHIBATH,
UCIIOJIb3Ys] TEPMHUHOJIOTHIO, M H300pakaTh C MOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K,
7y, YTOJ1, JOMaHyl0, OKpPY>KHOCTb. Pacrnio3HaBars,
IPUBOJUTH NPUMEPBI 00BEKTOB PEATBHOTO MUPA,
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[IpakTuyeckas pabora
«TocTpoenue y3opa u3
OKPYXXHOCTEN». YTOI.
[Ipsimoit, ocTpeIi, TynON U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.
[IpakTnueckas pabora
«IlocTtpoenue yrios»

uMeroImux (HopMy U3ydeHHBIX (PUTYP, OLIEHUBATH UX
JIMHENHBIE pazMepbl. Mcroab30BaTh JTUHENKY U
TPAHCIIOPTUP KaK UHCTPYMEHTHI [yl IOCTPOECHUS U
U3MEpEHUS: U3MEPSTH JUIMHY OT- PE3Ka, BEJINYUHY YIJIa;
CTPOUTH OTPE30K 33aHHOM JJIUHBI, YTOJI, 3alaHHOU
BEJIMYMHBI; OTKJIAAbIBATh LIUPKYJIEM PaBHbIE OTPE3KH,
CTPOUTH OKPYKHOCTb 33JaHHOTO pajuyca. M3o0paxkars
KOH(MUTYpallui FreOMETPUUECKUX (PUTYp U3 OTPE3KOB,
OKPY>KHOCTEM, X YaCTEH Ha HEJIMHOBAHHOMW M KJIETYATOMN
Oymare; rpejjiaraTh, OMMCHIBATh U 0OCYXIaTh CITIOCOOHI,
aIrOpUTMBI MocTpoeHus. Pacro3naBars u n300pakaTh Ha
HEJIMHOBAHHOM M KJIETYAaTON Oymare mpsiMoi, OCTPBIH,
TYNOM, pa3BEPHYTHIN YIJIbl; CDABHUBATH YIJIBI.
BbIuucisaTe JJIMHBI OTPE3KOB, JJIOMAHBbIX.

[ToHnMaTh 1 UCIIONIB30BATH NP PELLICHUH 33]1a4
3aBUCUMOCTU MEXIY €AMHUIAMU METPUUYECKON CUCTEMBI
Mep; 3HAKOMUTBCS ¢ HEMETPUUECKUMH CUCTEMAMU MED;
BbIpaXXaTh JIJIMHY B PA3JIMYHbIX €IUHULIAX U3MEPEHUSI.
HccnenoBaTh GUIypbl 1 KOHGUTYpallMU, UCTIONb3YS

U (PPOBBIE PECYPCHI

OOBIKHOBEHH

JpoOb. IIpaBuiibHbIE U

MoienupoBaTh B rpaduueckoil, mpeamMeTHoi popme, ¢
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bIC IPOOH
(48 9)

HeTpaBUIbHbIE JPoOH.
OcHOBHOE CBOWCTBO Ipo0H.
CpaBHenue 1po0Oeit.
CrnoxeHue u BBIYUTAaHHUE
O0OBIKHOBEHHBIX APOOEii.
CwMmenanHast 1po0b.
YMHOKEHUE U JIETICHUE
O0OBIKHOBEHHBIX JIpO0Oeii;
B3aMMHO-00paTHBIE IPOOH.
Pemenne TekCcTOBBIX 3a71a4,
coJiepKaIiux Ipoou.

OcHOBHBIE 33]1a4H Ha APOOH.

[Ipumenenue OykB asst
3aMnucyu MaTeMaTHYeCKUuX
BBIPAKECHUI U TIPEJIOKECHUI

IIOMOUIBIO0 KOMIIBIOTEPA MTOHATHS U CBOICTBA, CBSI3aHHBIE
¢ OOBIKHOBEHHOU JIpoObI0. UHTATh M 3aIMCHIBATS,
CpaBHUBATh OOBIKHOBEHHBIE APOOH, IPEJIararh,
000CHOBBIBATH M 00CYX/IaTh CIIOCOOBI YIOPSI0OYHNBAHUS
npo0eit. U300pakaTh OOBIKHOBEHHBIE APOOH TOUYKaMU HA
KOOPJAMHATHOM IIPSAMOM; MCIIOJIB30BAaTh KOOPAMHATHYIO
npsIMyto Juid cpaBHeHUs aApoOeit. DopmynupoBaTts,
3aMMChIBaTh C MOMOIIbIO OYKB OCHOBHOE CBOWMCTBO
0OBIKHOBEHHOW POOU; NCIIOJIb30BATh OCHOBHOE
CBOMCTBO Jpo0OH JUIsl cCOKpalleHus ApoOeit u npu-
BeZICHUs ApoOH K HOBOMY 3HaMeHarento. [IpencraBnars
CMEIIaHHYIO 1po0b B BUJIE HEIPABUIbHOM U BBIIEIATh
LIEJIYI0 YacTh YHCIIA U3 HENPAaBUIBHOM Jpoou.
BeinonsaATe apupmernyeckue eHCTBUS C
OOBIKHOBEHHBIMH JIPOOSMHU; IPUMEHSTH CBOWCTBA
apupMeTHUeCKUX ASHCTBUH Ul pallMOHATU3AUN
BBIYHCIICHUH. BBINOIHATE NPUKUAKY U OLIEHKY
pe3yabpTaTa BBIYMCIICHAN; IpeIaraTb U IPUMEHATh
IpUEMBI IPOBEPKHU BbIunciaeHui. I1IpoBoauTs
UCCIIeIOBaHMs CBOMCTB Apo0eii, onupasich Ha YUCIOBBIE
9KCHIEPUMEHTHI (B TOM YHCIIE C TIOMOIIbIO KOMIBIOTEPA).
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PacriozHaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O
JIpo0siX, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI, CTPOUTD
BBICKA3bIBaHUS U OTPUIIAHUS BbICKa3bIBaHUM. Pemiarh
TEKCTOBBIE 3a/1a4M, coJep Kaliue ApoOHbIE TaHHBIE, U
3aJa4u Ha HAXO0KJICHHE YaCTH LIEJI0T0 U LEJIOTO 10 €ro
YacTH; BBISBIATH UX CXOACTBA U Pa3INyusl.
MoaennpoBaTh X0/ pelIeHUs 3a/1a4M C TOMOLIBIO
pHUCYHKa, cxeMbl, Tabauipl. [IpuBoauTs, pa3dbuparts,
OIICHUBATh Pa3JIMYHbIE PEIICHHUS], 3alIUCH PEeLICHUH
TEKCTOBBIX 3aJa4. Kputruecku olleHUBaTh MOTY4E€HHbIN
pe3yabTaT, OCYLIECTBIATh CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOAUThH OLITHOKH.
3HAaKOMUTbHCS C UCTOPUEH pa3BUTHs apu(PMETUKI

Harnsannas
rE€OMETPHSL.
MHoOroyrosusH
uku (10 )

MHOTroyroJibHUKH.
YeThIpEXYTroyIbHUK,
MPSIMOYTOJIbHUK, KBaJAparT.
[IpakTuueckas pabora
«lloctpoenue
MPSIMOYTOJIbHUKA C
3a/IaHHBIMH CTOPOHAMH Ha
HEJTMHOBAHHOU Oymarey.

OnuceIBaTh, UCMOIB3YSI TEPMUHOJIOTHIO, U300paXkaTh C
MOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBaTh U3 OymMaru MHOTOYroJbHUKU. [IpuBOIUTH
npuMepbl 00bEKTOB PEATLHOTO MUpPa, UMEIOIIUX (popmy
MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaIpaTa,
TPEYTrOJIbHUKA, OLIEHUBATh UX JIMHEUHBIE Pa3MEpBI.
Bbraucnare: nepumeTp TpeyroiabHUKA, IPSIMOYTOJIbHUKA,
MHOTOYT'OJIbHUKA; MJIOIIa/lb NPSMOYTOJIbHUKA, KBaJIpara.
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TpeyroJybHUK.

[Lnomane u nepumeTp
MPSIMOYTOJIbHUKA U

MHOT'OYT OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, €TUMHUIIBI
U3MEPEHUS IO,
[TepumeTp MHOTOYTrOJIbHUKA

N300pakaTh OCTPOYrOJIbHBIE, MPSIMOYTOJIbHBIC U
TYIMOYT0JIbHbIE TPEYroJbHUKU. CTPOUTH Ha
HEJIMHOBAHHOMW W KJIETYaTOW Oymare KBaapaT U
MPSIMOYTOJIBHUK C 33JTAaHHBIMU JJIMHAMH CTOPOH.
HccnenoBate cBOMCTBA MPSAMOYrOJIbHUKA, KBAJApaTa
MyTEM SKCIIEPUMEHTA, HAOIOICHUSI, H3MEPEHUS,
MOJICIMPOBAHNS;, CPAaBHUBATh CBOMCTBA KBaJpaTa u
npsiMoyroJyibHIKa. KOHCTpyHpoBaTh MareMaTidecKue
MIPETIOKEHUS C TIOMOIIBIO CBS30K «HEKOTOPBI,
«1r000¥». Pacno3HaBaTh HCTUHHBIE H JIOKHEIE
BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAX, TPUBOIUTH
MpUMEPBbI U KOHTprpumepsl. MccienoBaTh 3aBUCUMOCTD
TJIOIIAAM KBajpara OT AJMHBI €r0 CTOPOHBI.
Hcnonb3oBaTh CBOMCTBA KBAAPATHOM CETKH ISt
MOCTpPOCHUs PUTyp; pa3oruBaTh NPSIMOYTOJBHHUK Ha
KBaJIpaThl, TPEYroJbHUKH; COCTABIIATH (PUTYPHI U3
KBaJIpaTOB U MPSAMOYIOJIBHUKOB U HAXOJUTh UX ILIOIIA/Ib,
pa3ouBaTh GUTYphl HA MPSIMOYTOJIBHUKHU M KBAIPATHI U
HaxXOJIUTh UX IUIOLIAb. BbIpakaTh BEIMUMHY IIOIIA/IN B
pPa3IMYHBIX €AMHUIAX U3MEPEHUSI METPUUECKON CUCTEMBI
Mep, HIOHUMAaTh M UCTOJIb30BaTh 3aBUCUMOCTH MEXKIY
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METPUYECKUMH €IMHUIIAMU U3MEPEHUS IIIOMAIN.
3HAKOMMTBCA € IPUMEpPaMH PUMEHEHUS IJIOLAN U
IIepuMeTpa B IPAKTUYECKUX CUTyalusaXx. Pemars 3amaun
U3 pealbHOH JKU3HY, IPEUIaratb U 00CyKaaTh pas-
JIMYHBIE CTIOCOOBI pelIeHus 3a1a4

HecsTruunbie
npobu
(38 9)

JlecsitTuuHas 3anuch ApoOei.
CpaBHEHHE TECATHYHBIX
npoOeit. JleiicTBus ¢
JECSITHIHBIMH JIPOOSMHU.
OkpyrieHue IecaTHYHbIX
npoOeit. Perenne TeKCTOBBIX
3a/1a4, CoIepKaImx ApoOH.
OcHoBHbIE 3371241 Ha ApoOU

[IpencraBasTe AECATUUHYIO IPOOb B BUJE
0OBIKHOBEHHOM, YNTATh U 3alUCHIBATh, CPABHUBATH
JECTUYHBIE IpoOH, TIpeiaraTh, 000CHOBBIBAThH U
00CYXIaTh CIIOCOOBI YIOPSIIOYUBAHUS JIECATUUHBIX
npobeit. U3o00pakath necaTudHbIe ApoOH TOUYKAMU Ha
KOOPJAMHATHOM MPsIMOil. BBIABIATH CXOACTBA U Pa3IMUMS
paBuJI apUPMETHICCKUX ICUCTBUI C HATypaATbHBIMHU
YHUCIIaMU U IECATUYHBIMU APOOSIMU, OOBSICHATH UX.
Brimonusate apudmMernyeckue IeHCTBUS C IECATUUHBIMU
JIpOOsIMU; BBITIOIHSTH IPUKUIKY U OLICHKY pe3yJbTaTa
BbIuncieHui. [IpumMensTh cBoiicTBa apuMeTHIECKIX
JNEUCTBUN JIJIs1 pallMOHAJIM3AIIUHA BRIYUCIICHUH.
[TpuMeHsITh IPaBUIIO OKPYTIICHHS IECATUYHBIX JPOOCH.
[TpoBOIUTH HCCIEIOBAHUS CBOMCTB JECSITUUHBIX APOOEH,
OTIMPAsICh HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIE C
MOMOIIBI0 KOMITBIOTEPA), BBIIBUTATh TUTIOTE3HI 1
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NPUBOAUTH UX 000CHOBaHUs. Pacrio3HaBaTh UCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUSA O JPOOSX, IPUBOAUTH IPUMEPHI
Y KOHTPIIPUMEPBI, CTPOUTH BbICKA3bIBAaHUS U OTPULIAHUS
BBICKa3bIBaHU. PenmiaTe TEKCTOBBIE 3aa4H, COICPHKALINEC
NpoOHbIE JaHHbBIE, U HA HAXOKJIEHUE YaCTH 1IeJIOT0 U
LIEJIOTO IO €r0 YacTH; BBISBIATH UX CXOJICTBA U PA3IUUMSL.
MopennpoBaTh X0/ pelIeHUs 3a/1a41 ¢ TOMOIIbIO
pHUCyHKa, cxembl, Tabauupl. [IpuBoauTs, pazdbupars,
OIICHUBATh Pa3JIMYHbIE PEIICHHUS], 3alIUCH PELICHUH
TEKCTOBBIX 3a7a4. OnepupoBarh JPOOHBIMU YHCIAMH B
peaNbHBIX KU3HEHHBIX cUTyauusax. Kputuuecku
OLICHUBATh MOJIyYEHHBIH Pe3ybTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, IIPOBEPSIsI OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOAUTh OIIMOKH. 3HAKOMUTBCS C UCTOpUEH
pa3BUTHsI apUPMETHKI

Harnannas
reoMeTpus.
Tenau
¢burypsl B
MIPOCTPAHCTBE
9 9)

MHOTOrpaHHUKH.
N3obpaxenue
MHOTOTpaHHUKOB. Mozenu
IIPOCTPAHCTBEHHBIX TEI.
IIpsAMOyroabHBIH
napajiesnenunes, Kyo.

Pacnio3HaBath Ha yepTekax, pUCYHKaX, B OKPYKaOLIEM
MUpE IPSAMOYTOJIbHBIN Napajsienenumne, Kyo,
MHOT'OI'paHHHUKH, OIUCHIBATh, UCIIOJIb3YsI TEPMUHOJIOTHIO,
OLICHUBATh JIMHEHWHBIE pa3Mepbl. [IpUBOIUTE PUMEpPHI
00BEKTOB peaIbHOTO MUpa, UMEIOIUX HopMy
MHOTOTpaHHHKA, IPSIMOYTOJILHOTO MapaJlIeNICUIEAa,
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PazBépTku KyOa n
napaulesenunesa.
[Ipaktuyeckas pabora «Paz-
BEpTKa KyOa». O0bEM Ky0a,
PSIMOYTOJIBHOTO
napaJulesenuesa

Ky0a. M300paxars Ky Ha KieTyaToi Oymare.
Uccnenosath cBoiicTBa KyOa, MpsSMOYT0JIbHOTO
napajuieJenuIeia, MHOrorpaHHUKOB, UCIIOJIB3YSI MOJIEIH.
PacnioznaBath u n300paxkats pa3BEPTKU KyOa 1
napayuienenunena. Moaenuponars Kyo u
napasuiesenunes u3 Oymaru 1 npoynx MaTepHasos,
00BACHATH cI0c00 MoaenupoBanusa. Haxoaursb
HN3MEPCHHA, BBIYUCIIATH IJIOAAb MOBEPXHOCTH, 00BEM
Ky0a, IpsIMOYrOJIbHOTO Napajuleienuea; UCCIeq0BaTh
3aBUCUMOCTh 00BbEMa Ky0a OT IJTUHBI €ro pedpa,
BBIJIBUT'aTh U 0OOCHOBBIBATH TMIIOTE3Y.

HaOnronate ¥ IpOBOANTE aHAJIOTMH MEXY MOHATHIMHU
II0IAAM U 00bEMA, IepUMeTpa U MJIOIIAH
HOBEPXHOCTHU. Pacro3HaBaTh UCTUHHBIE U JIOXKHbIE
BBICKa3bIBAHUS O MHOTOTPaHHUKAX, IPUBOJAUTH IIPUMEPHI
U KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHUS
BbICKa3bIBaHUH. Pemare 3a1aun U3 peasbHON )KU3HU

IToBTOpEHUE 1
00o01eHune
(10 9)

IloBTOpEHNE OCHOBHBIX
MOHATHUN U METOJOB Kypca 5
Kiacca, 00001IeHe 3HaHUH

Bbruncnare 3Ha4eHUs BbIpaKEHUM, coepKalx
HaTypalbHbIe YHClia, OOBIKHOBEHHBIE U JIECSITUYHbIC
JpoOu, BBITIOJIHATH IpeoOpa3oBaHus uucesn. BeiOupars
croco0 CpaBHEHMS YHCEN, BEIYUCICHUM, TPUMEHSTh
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CBO¥CTBa apu(METHUYECKHUX ICHCTBHIA 115t
panuoHanu3aluu BeluyucieHuid. OCyIecTBIATh
CaMOKOHTPOJIb BBIIIOJIHSEMBIX ACUCTBUM U CAMOIIPOBEPKY
pe3yJibTaTta BbIYMCICHHUN. Pemare 3a1aun u3 peaibHOM
JKW3HU, IPUMEHATh MATEMAaTUYECKNE 3HAHUS IS
pelieHys 3a/1a4 U3 Ipyrux yuyeOHbIX npeaMeroB. Pemars
3a/1a4M pa3HbIMU C1I0cO0aMU, CPaBHUBAThH CIIOCOObI
pelieHus 3a/1a4M, BBIOMPATh PallMOHAIBHBIN CI1OCO0

6 kiacc (170 )
Hazsanue OCHOBHOE COJIep)KaHUE OCHOBHBIE BU/IbI ICATEIIBHOCTH 00YJarOIINXCS
pasznena
(4mcII0 9acoB)
Harypaneubie | Apudmerndeckue aeicTBus ¢ | BoImoaHATh apudmeTndeckue 1eiHCTBUS C
qucna MHOTO3HaYHBIMU MHOTO3HAYHBIMU HATYpaJbHBIMH YUCIIAMU, HAXOAUTh
(30 ) HaTypaJIbHBIMU YHCTIAMHU. 3HAUEHUS YHCIIOBBIX BBIPAKEHUH CO CKOOKamu u 0e3

YucnoBble BbIpAXKEHMS,
MOPAZIOK IEUCTBUH,
HCIIOJIb30BAaHKHE CKOOOK.
OKpyriieHHe HaTypallbHbIX

CKOOOK; BBIYUCIIATh 3HAYEHUS BBIPAXKEHUI, colepxKalux
CTETEeHHU. BBINOIHAT NPUKUIKY M OLIEHKY 3HAaUeHUH
YHCIIOBBIX BBIPQKEHUH, TPUMEHATH MPUEMBI TPOBEPKU
pesyapTaTa. Mcrnonp3oBaTh NPU BHIYMCIEHUSIX
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yyucen. Jlenurenu u KpaTHble
YUCIIa; HanOOJIBIITNH OOIIMiA
JIEJIUTEINIb U HANMEHbIIIEE
obmiee kparHoe. Pazoxxenue
YHUCJIa Ha IPOCTHIE
MHOKHUTENH. J[enmMMocTh
CYMMBI U TIPOU3BEICHHUSI.
Jenenue ¢ ocTaTKoM.
Pemrenyne TeKCTOBEBIX 3ama4

MEePEMECTUTEIBHOE U COYETATEIIbHOE CBOMCTBA CIIOKECHHUS
¥ YMHOKEHHUSI, paclpeeIuTeIbHOE CBOMCTBO
YMHOEHUSI OTHOCUTEIILHO CJIOKEHUSI, CBOMCTBA
apudMeTHIeCKUX JAeHCTBHA. VccienoBaTs YuciioBbie
3aKOHOMEPHOCTH, TPOBOJIUTH YUCIIOBBIE HKCIIEPUMEHTHI,
BBIJIBUTATh U 00OCHOBBIBAThH TUIOTE3bl. POPMYIIUPOBATH
OTIpeNIeTICHUs ISTUTEIIS U KPaTHOTO, HAUOOJIBIIErO
001IeTo IeTUTENs] 1 HAMMEHBIIIEro 0OIIEero KpaTHoro,
MPOCTOTO U COCTABHOTO YHCEIT;, UCIIOIh30BATh 3TH
MOHATHUSA TIPU PeleHnH 3a1a4. [[puMeHsTh alropUTMBI
BBIUMCJIEHUS HAUOOJIBIIEr0 OOIIETO AEIUTENI U
HAaWMEHBIIIETO OOIIEro KPaTHOTO ABYX YHCEII, aJITOPUTM
PA3JIOKEHUS YUCIIa HA TPOCTHIE MHOXKHUTEIIH.
Uccnenosath yciioBus 1eauMocT Ha 4 1 6.
HccnenoBath, 00CyKaaTh, GOpMYyIUPOBaATh U
000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI,
MIPOU3BENICHUS: IBYX UETHBIX YUCEIN, IBYX HEUETHBIX
quclie, 4€THOTO U HedETHOro uucen. McciaenoBarb
CBOMCTBA JIETUMOCTH CYMMBbI U IPOU3BEICHUS YUCEIL.
[IpuBOANTE IPUMEPHI YKCEII C 33JAHHBIMUA CBOMCTBAMH,
pacno3HaBaTh BEPHbIE U HEBEPHBIE YTBEPIKACHHUS O

36




CBOMCTBAX YUCEN, OMPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C MOMOIIBIO KOHTpHIpUMEpPoB. KoHCTpyrpoBaTh
MAaTeMaTUYECKUE MPEJIOKEHUS C MOMOILIBIO CBA30K «1,
U, «ECIMH..., TO...». PenaTs TEKCTOBBIC 3a/1a4H,
BKJTFOYAIONINE TTOHATHUS ACIIUMOCTH, apU(PMETUIECKUM
croco0oM, UCTI0JIB30BaTh IEPEOOP BCEX BOZMOKHBIX
BapHaHTOB. MOJENMPOBaTh X0 PEIICHUS 3a/1a4U C
MTOMOIIIBIO PUCYHKA, CXeMBbI, TabmuIibl. [IpuBoInTS,
pazbupath, OIIECHUBATh Pa3IUYHBIC PEIICHUS, 3aIUCH
pelLIeHNH TEKCTOBBIX 3a7a4. KpUuTriecku OlieHuBaTh
MOJTYYCHHBIA PE3yJIbTaT, HAXOAUTh OIINOKH,
OCYILIECTBJISATh CAMOKOHTPOJIb, TPOBEPSIA OTBET HA
COOTBETCTBHUE YCIOBUIO.

Harnsannas
reoMeTpus.
[Ipsimbie Ha
IUIOCKOCTH

(7 1)

[lepnieniuKyNApHBIC IPSMBIE.

[TapannenbHbIe IPsSMBIE.
Paccrostnue Mexny nByms
TOYKAaMH, OT TOUKH JI0
IIPSIMOM, JUIMHA IIyTH Ha
KBaJpaTHou ceTke. [Ipumepsl
IIPSIMBIX B IIPOCTPAHCTBE

Pacrno3HaBaTh Ha yepTekax, pUCyHKax Cilydyau
B3aMMHOTO PacIoJIOKEHUsI ABYX NpsMbIX. V300paxkaTs ¢
IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOM
U KJIeT4aToi Oymare JiBe epeceKaronuecs npsmble, 1Be
napaielibHble IPsSMbIe, CTPOUTH MPSAMYIO,
HepHeHIUKYIApHYIO 1aHHOU. [IpuBoANTH MpUMeEpHI
HapayIeIbHOCTH U MEPIEHANKYIIPHOCTH NMPSMBIX B
IpocTpaHcTBe. Pacno3HaBaTh B MHOTOYTOJIBHUKAX
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NEPIEHIUKYIISPHBIC U NIapajlieIbHbIe CTOPOHBI.
N300pakaTe MHOTOYTOJIBHUKY C [1apaJljelIbHbIMHU,
NEepIEeHIUKYIApHbIMUA cTopoHamMu. HaxonuTe paccTosiHue
MEX/1y IBYMSI TOUKaMHU, OT TOYKH JI0 MPSMOMU, JJIUHY
NyTU Ha KBAJPATHOH CETKE, B TOM YHUCIIE UCTIOJIb3YS
11M(pOBbIE PECYPCHI

Hpobu
(32 9)

OObIKHOBEHHAS JIPOOB,
OCHOBHOE CBOMCTBO /1po0H,
COKpaIieHue aApooei.
CpaBHeHME U
yIOPSI0YMBaHUE JPOOCH.
Jecsatnunbie npodu u
MeTpHUecKas CUCTeEMa Mep.
ApubdmMeTnueckue TeUCTBUS C
OOBIKHOBEHHBIMHU U
JECSITUYHBIMH JIPOOSIMHU.
OtHomenue. [lenenue B
JTAHHOM OTHOIICHHH.
Macmira6, mpomopiusi.
[TonsiTHe mporieHTa.
Brruncnenue nporeHra ot

CpaBHUBATh U YHOPSJI0YUBATH JpoOU, BEIOUPATH CIIOCO0
cpaBHeHus npobeit. [IpeacTaBiasaTs AecsITHYHBIC IPOOH B
BHJIe OOBIKHOBEHHBIX APOOEH M OOBIKHOBEHHBIE B BUJIE
JECSITUYHBIX, UCTIOJIb30BaTh SKBUBAJICHTHbIE
MPEJICTaBICHUS TPOOHBIX YMCEIN MPU UX CPAaBHEHUH, TIPU
BbIUMCIEHUSIX. Vcronp30BaTh AecATUYHBIE ApoOU TIpU
npeoOpa3oBaHUU BEIUUMH B METPUUYECKOI cucTEME Mep.
BrimonusaTe apudmernyeckue 1edcTBUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.
Boruncnsate 3HaueHUs BBIPAXKEHUN, COJIEPKaIIX
OOBIKHOBEHHbBIE U IECATUYHBIC APOOU, BHITIOTHSITh
npeoOpazoBaHus ApoOE, BHIOUpaTh CIIOCO0, MPUMEHSTh
CBOIcTBa apu(METHUUECKHUX IeHCTBUIA 115
panuoHanu3auuu BeryucieHnil. CocTaBisiTh OTHOUIECHUS
Y TIPOTIOPIINH, HAXOJUTh OTHOIIEHUE BEJTUYHH, JIETUTh
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BEJIMYMHBI U BEJIMYUHBI 110 €€
npoueHTty. Pemenue
TEKCTOBBIX 3a]1a4,
coJiepKamux Apoou u
npoueHTsl. [IpakTnueckas
pabota «OTHOIICHUE IITUHBI
OKPYKHOCTH K €€ JuaMeTpy»

BEJIMYMHY B JaHHOM OTHOIeHNH. HaxomuTh
IKCIIEPUMEHTATBHBIM ITyTEM OTHOIICHHUE JUTHHBI
OKPY)XHOCTH K e€ quamerpy. MHTepripeTupoBaTh
MacuTab Kak OTHOIICHHE BEJIMYMH, HAXOIUTh MacIITab
TUTaHA, KAPTHI U BBIYUCISITH PACCTOSHUS, UCTIOTB3YS
MmaciTad. OOBACHATH, UTO TAKOE MPOLIEHT, YIIOTPEOIATh
000POTHI PEUM CO CIOBOM «IIPOIIEHT». BeIpaxkaTh
MPOLEHTHI B APOOSIX U IpoOU B MPOIEHTAX, OTHOLLICHHE
JIBYX BEJIMYMH B MIPOIIEHTaX. BEIYHCIIATE MPOIIEHT OT
YHCJIa ¥ YUCIIO0 TI0 €ro MporieHTy. OKpyrisTh Ipoou 1
MPOLEHTHI, HAXOAUTh MPUOIIKEeHUs yrcen. Pemath
3aJa4y Ha YacTH, MPOIIEHTHI, MPOMOPIHUHU, HA
HaxOoXJIeHHWEe JpoOu (TIPOIIEHTA) OT BEIMYMHBI U
BEJIMYUHBI 110 €€ ApoOH (MPOIEeHTY), ApoOH (TIpOIeHTa),
KOTOPBIH COCTABJIAET OJIHA BEJIMYUHA OT APYrOM.
[TpuBOIUTH, pa30upaTh, OLIEHUBATH PA3IMYHbIC PEILICHUS,
3aMucH pelIeHni TeKCTOBBIX 3a/1au. V3BiaeKaTh
nH(popMaIro 13 TaOJIUII U JUATPaMM,
UHTEPIPETUPOBATH TAOIHUHBIE JaHHBIC, ONIPEACIATh
HauOoJIbIlIee U HAMMEHbIIIee U3 MPEICTABICHHBIX JaHHBIX

Harnaonas

OceBast cCUMMETpHSL.

Pacno3naBath Ha YCPTCIKAX U I/I306pa)KCHI/I$IX,
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TFEOMETpPHUSL.
CummMmerpus

(61)

lenTpanbHas cuMMeTpHs.
[TocTpoeHre CHMMETPUYHBIX
¢uryp. Ilpaktiaeckas padora
«OceBasi CHMMETPHSI».
CuMMeTpHs B IPOCTPAHCTBE

n300paXkaTh OT PYKH, CTPOUTH C IIOMOIIIBIO
UHCTPYMEHTOB QUTYpY (OTPE30K, JOMaHYIO,
TPEYTrOJbHUK, IPSIMOYTOJbHUK, OKPYKHOCTB),
CHUMMETPUYHYIO JAHHOW OTHOCHUTEIBHO NPSMOM, TOUKH.
Haxomuts npuMepsl CUMMETPUH B OKPYKaIOILIEM MUDE.
MoaenupoBats U3 Oymaru ase GUrypbl, CAMMETPUYHbIE
OTHOCHUTEIIbHO NMPSIMOIl; KOHCTPYUPOBATH
reoMeTpruecKre KOH(UTYpalluy, UCIOJIb3YS CBOMCTBO
CUMMETPUHU, B TOM YHCJIE C TIOMOIIBI0 HU(POBBIX
pecypcoB. MccnenoBars cBOMCTBA U3Y4E€HHBIX (QUTYD,
CBSI3aHHbBIE C CHMMETPHEH, UCTIOJB3YsI SKCIIEPUMEHT,
HaOmoieHne, MoaenupoBanre. OO0CHOBBIBATS,
OTIPOBEPTraTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPIKACHUS
0 CUMMETpHH UTyp

Bripaxxenus ¢
OykBamu

(6 1)

[Ipumenenue OykB asst
3allMCU MaTEMaTUYECKUX
BBIPAXECHUN U MPEIIOKEHUM.
bykBeHHbIE BBIpaKEHUS U
YUCIIOBBIE IT0JICTAHOBKH.
bykBeHHbIE paBEeHCTBA,
HAXO0X/JICHUE HEU3BECTHOTO

Hcnonb3oBate OyKBBI 1711 0003HAYCHUS YUCEI, TIPU
3aMMCU MaTeMaTUYEeCKUX YTBEPXKIEHU, COCTAaBIATh
OyKBEHHbIE BBIPAKEHUS 110 YCIOBHIO 3a/1a4H.
HccnenoBaTh HECIOXKHBIE YMCIIOBbIE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI IS UX 3aIUCH. Bbrancnare
YHCIIOBOE 3HaUeHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHbIX 3HAUEeHUSAX OYKB. 3anuchIBaTh (OPMYIIbL:
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KOMIIOHEHTa. POpMyIIbl

NepUMeTpa U MJIOUIaAN PSIMOYTOJIbHUKA, KBApaTa;
JUIMHBI OKPY>KHOCTH, IJIOLIa/I1 KPYyra; BHIIOIHSTh
BBIUUCIICHUS 110 3TUM (popmynam. COCTaBIATh GOPMYIIBL,
BBIPAYKAIOLIUE 3aBUCUMOCTU MEX/ly BETUUMHAMU:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTb; TIPOU3BOIUTEIHLHOCTD, BpeMsi, 00BEM paboTHI;
BBITIOJIHATH BBIYUCIIEHUS 110 3TUM dopmynam. Haxoauts
HEU3BECTHBIN KOMIIOHEHT apu(METHUYECKOT0 AeHCTBUSI

Harnsamnas
reoMeTpusl.
®urypsl Ha
IUIOCKOCTH
(14 9)

UeThIpEXyroJIbHUK, TPUMEPHI
YETBIPEXYTOJIBHUKOB.
[IpsimoyronbHUK, KBaparT:
CBOICTBa CTOPOH, YIJIOB,
nuaroHanen. ismepenue
yri0B. Busibl TpeyrojJbHUKOB.
[IepuMeTp MHOTOYroJIbHUKA.
[Tnomans purypsl. @opmysisi
repuMeTpa M IIolaiu
MPsIMO- YrOJIbHUKA.
[Tpubnnxénnoe u3mMepeHue
iomaau Guryp.
ITpakTndeckas pabora

N306paxaTh Ha HETMHOBAHHOM U KJieT4aToi Oymare ¢
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB YEThIPEX-
YTOJIBHUKU C 33JJaHHBIMM CBOMCTBAaMU: C NapajliesIbHbI-
MU, IEPIEHANKYISIPHBIMHI, PAaBHBIMU CTOPOHAMH,
HOPSAMBIMU YIJIAMH U JIp., PABHOOEIPEHHBINA TPEYrOJIbHHUK.
ITpennarate 1 06Ccy)XaTh CIOCOOBI, AITOPUTMBI
nocrpoenus. MccnenoBars, HCHONB3Ys SKCIIEPUMEHT,
HaOJIr0/1eHNe, MOIETMPOBAHUE, CBOMCTBA
OpsSMOYTOJIbHUKA, KBajpaTa, pa30uBaTh Ha
TpeyroyibHuKu. OG0CHOBBIBATh, ONIPOBEPTaTh C OMOILBIO
KOHTPIIPUMEPOB YTBEP)KJIEHUS O NPSMOYIOJIbHUKE,
KBaJlpaTe, paclo3HaBaTh BEPHbIE U HEBEPHBIE
yTBEpkACHUS. VI3MEPATH U CTPOUTH € TOMOUIBIO
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«[Inomwans kpyra»

TPaHCIIOPTHUPA YIJIbl, B TOM YUCIJIE B MHOTOYTI'OJIbHUKE,
CpPaBHMBATh YIJIbl; pacliO3HaBaTh OCTpPbIE, IPSMBIE,
Tylble, pa3BEpHYTHIE yriibl. Pacno3HaBatk, n300paxars
OCTPOYT'OJIbHBIN, IPSMO YT OJIbHBIN, TYIIOYIOJIbHBIN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUN TPEYrOJIbHUKH.
BbruncnsaTe nepuMeTp MHOTOYTOJIbHUKA, IIOIAb
MHOTOYTOJIbHUKA pa30MeHneM Ha MPSIMOYTrOJbHUKHY, Ha
paBHbIE PUTYPBI, UCIIOJIB30BATh METPUUECKUE €AMHULIBI
M3MEpEeHUs AIUHBI U mioiaau. Mcnonb3oBarh
MpUOIKEHHOE U3MEPEHNE JUTHH U TUIOTIAIeH Ha
KJIeT4aTou Oymare, mpuOIMKEHHOE U3MEPECHHE ITTMHBI
OKPYKHOCTH, TUIOIIAIN Kpyra

IlonoxuTenpH
BIE€ U
OTpPHIIATEIILHBI
€ yuciia

(40 )

[lenbie yncna. Moaynb
4ucia, reoMeTpuIecKast
HWHTEpIIpETAIUs MOTYIIS.
UucnoBbie MPOMEKYTKH.
ITonoxuTenpHbIe U
OTpPHIIATEIILHBIC YHCIIA.
CpaBHEHME MOJOKHUTEIbHBIX
Y OTPUIIATENIbHBIX YHCET.
Apudmernueckue AeUCTBUS C

HpI/IBO,Z[I/ITB IIPpUMEPHI NCII0JI30BaHNs B peanLHoﬁ KHU3HU
IMOJIOKHUTECIIBbHBIX U OTPULATCIIbHBIX YU CCIIL.

I/I306pa>1<aTL LOEJIbIC YK ClIa, ITIOJIOKUTCIIBHBIC U
OTpULATCIBbHBIC YU CJIa TOYKAMH Ha YHCIIOBOM HpHMOﬁ,
HCII0JIb30BATh YU CJIOBYHO IIPAMYIO JJIsI CPABHCHUA YU CCIIL.
HpI/IMeHHTL IIpaBHuJIa CpaBHCHUS, YIIOPAAOYNBATDH LICJIBIC
quciia, HaXO0AUTb MOIAYJIb YUCIIA. cDOpMyJ'II/IpOBa.T]':»
IMpaBuJjia BIYHUCJICHUSA C MMOJIOKUTCIbHBIMU U
OTPUIATCIIbHBIMU Y CJIAMU, HAXOUTh 3HAYCHUA
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HOJOKUTEILHBIMUA U
OTPULATEIbHBIMU YHCIIAMM.
Perienne TeKCTOBBIX 337124

YHCJIOBBIX BBIPAXKEHU, COJIEPKALIUX ACHUCTBUS C
MOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMU YU CIIAMMU.
IIpumeHATh CBOMCTBA CIOKEHUS U YMHOXKEHHUS IS
npeoOpa3oBaHus CyMM U IPOU3BEICHUN

IIpencraBnenne | [IpsMoyrosbHas cuctemMa OOBSCHITH U WIUTFOCTPHPOBATH TIOHSATHE MPSIMOYTOJIBHOM
AAHHBIX KOOPJMHAT HA IIJIOCKOCTH. CHUCTE€MBI KOOPJAMHAT HA MJIOCKOCTH, UCIIOJIb30BATh
(6 9) KoopauHate! TOuKH Ha TEPMUHOJIOTHIO; CTPOUTH Ha KOOPAWHATHOM TIOCKOCTH
IJI0CKOCTH, aldciucca u TOYKH ¥ (PUTYPHI 110 33J]aHHBIM KOOPAWHATAM, HAXOUTh
opauHara. Crosnbuareie U KOOPAWHATHI TOUeK. YUTaTh CTONIOUATHIC U KPYTOBBIE
KpPYTrOBBIE THarpaMMEI. JIarpaMMBbl, HHTEPIPETHPOBATh JJaHHBIC; CTPOUTH
[IpakTrueckas padoTa crosibuaTeie quarpamMmsl. Mcmoas3o0BaThk nHGOpMAITHIO,
«IlocTpoenue nuarpamMmy. IPECTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmmax ajs
Pemienne TekcToBbIX 3a1a4, pelLeHMs TEKCTOBBIX 3a/1a4 U 33Jja4 U3 PeaJIbHON )KU3HU
coJiepXKalluX JaHHbIE,
IIPEJCTaBICHHbIE B TAOIMIIAX
U Ha JuarpaMmmax
Harnsanas [IpsiMoyrosbHbIit Pacnio3naBate Ha yepTexax, pUCyHKaX, OMMCHIBATh
reoMeTpus. napasiesienunes, Kyo, nupamMuay, NpusMy, LWIMHIP, KOHYC, Iap, H300pakaTh
durypsl B pu3Ma, ITUpammuia, KOHyc, UX OT PYKH, MOJICIMPOBATh U3 OyMar, IiacTUINHA,
IPOCTPAHCTBE | LMJIMHAP, map u chepa. pOBOJIOKH U Jip. [IpuBoAUTE pUMeEphl 0OBEKTOB
(9 9) N306paxxenue OKPYKAIOIIEro MUpa, UMEIOITNX (OPMBI Ha3BaHHBIX TEIL.
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MIPOCTPAHCTBEHHBIX (PUTYD.
[Ipumeps! pa3BEpTok
MHOTOTPaHHUKOB, LIMJIUHPA
u KoHyca. IIpaktnyeckas
paborta «Co3mxanue Mojenei
MIPOCTPAHCTBEHHBIX (PUTYPY.
[TonsiTHe 06bEMa; €AMHUILIBI
n3Mmepenust oobéma. O0bEM
MPSIMOYT OJIbHOTO
napajuienenumnesna, Kyoa,
dhopmysr 00BEMa

Hcnonp30BaTh TEpPMUHOJIOTHIO: BEPIINHA, PEOPO, TPaHb,
OCHOBaHUE, BBICOTA, PAJNYC U IUAMETP, pa3BEPTKa.
N3yuatp, ncnosnb3ys IKCOEPUMEHT, HaOIOAeHHE,
U3MEPEHUE, MOJEIIMPOBAHNE, B TOM YHUCIIE
KOMIIBIOTCPHOC, U OIIMCBIBATH CBOMCTBA Ha3BaHHBIX TECJI,
BBIABJIATH CXOJACTBA U paA3JIMUUA: MCKIY HHpaMHI[Oﬁ n
MIPU3MOM; MEXKy IWJIMHIPOM, KOHYCOM H IIAPOM.
PacnioznaBath pa3BEpTKH Mapaienenumnesaa, Kyoa,
IMPU3MBI, ITUpaMU/Jibl, KOHYCAa, HUJINHIPA,
KOHCTPYHPOBATH JIAHHBIE TeJla U3 Pa3BEPTOK, CO3/1aBATH
ux Mozenu. Co3aaBaTh MOAEIN IIPOCTPAHCTBEHHBIX
¢buryp (n3 6ymaru, MpoOBOJIOKH, TUIACTHIIMHA U JIP.)
W3MmepsaTh Ha MOJENSX: JUIMHBI pEOep MHOTOTPaHHHUKOB,
JUaMeTp 11apa.

BeiBouth hopmyiny 00bEMa IpsIMOYTroIbHOTO
napanenenunena. Beraucasars no popmynam: 00bEM
IPSMOYTOJIBHOTO Mapajulesienumnesna, Kyoa; UCroib30BaTh
€IMHULIBI U3MEPEHUsI 00bEMA; BBIYUCIISTH 00BbEMBI TEll,
COCTaBJICHHBIX U3 KyOOB, MapajuleenuIeI0B; perarhb
3a/1a4M C peaJIbHBIMU JTaHHBIMH

[ToBTOpEHuUE,

HOBTOpeHI/IC OCHOBHBIX

BrruncaaTe 3HaueHus BI:Ipa)KeHHﬁ, COACpKAIIUX
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O06001menue,
CucreMaru3sarg
Hs

(20 1)

IOHATUI U METOJIOB KypCOB 5
H 6 KiaccoB, 00001IeHNE U
cUCTEeMaTH3aIHs 3HaHUI

HaTypaJlbHbIE, LIEJIbIE, TIOJIOKUTEIIBHBIE U OTPULIATENIbHBIE
4yucia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSThH
npeoOpa3oBaHus YKcel U BblpakeHui. BeiOupats criocod
CpaBHEHUS YHCEIl, BBIYUCICHUM, [[puMeHsTh CBOICTBA
apudMeTUYECKUX ACUCTBUH I pallMOHATU3AIUN
BBIYMCIICHUH. Pemars 3agaun U3 peaabHOM )KU3HU,
MPUMEHATh MaTeMaTHYECKUE 3HAHUS JIJISl PEIICHHS 33124
U3 IPYrux NpeaMeToB.

Pemrats 3agaun pasHbpIMU crtiocoOaMu, CpaBHUBAT,
BbIOMpATh CIIOCOOBI pEIIeHUs 3a/1a4H.

OcCyniecTBISITh CAMOKOHTPOJIb BBITIOJHIEMBIX IEHCTBHI
Y CAMOIIPOBEPKY PE3YJIbTaTa BIYUCICHUI
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IIpu pazpabotke paboueil mporpaMMbl B TEMATHYECKOM IUIAHMPOBAHUU YUYTCHBI BO3MOXKHOCTHU
WCTIOJIb30BAHUSL  JJEKTPOHHBIX (IUQPPOBBIX) 00pa30BaTEIBHBIX PECYpPCOB, SBISIFOIIUXCA  y4eOHO-
METOJUYECKUMU MaTepuanaMu (MyJlIbTUMEIUNHHBIE MPOrPaMMbl, JIEKTPOHHBIE YYEOHMKU W 3a/ladyHUKH,
KOJUICKIIMH IU(POBBIX 00pa30BaTEIIBHBIX PECYPCOB), HCIOJIB3YEeMBIMH Ui OOYy4eHUS W BOCIUTAHHS,
MPEACTABICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHJIE U PEATU3YIOIIUMHU TUIAKTUYECKUE BO3MOXKHOCTH
UKT, conepxkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENIHCTBY 00 00pa3oBaHUU.
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ITpumepHast paboyast mporpamMma y4eOHOTo Kypca
«Anrebpa». 7—9

Henu uzydyenus anreOpb

AnreOpa SBISICTCS OJHHM U3 OIOPHBIX KYPCOB OCHOBHOM
IITKOJIBI: OHA OO0CCIICYMBACT H3YYCHUE IPYIMX JUCHUIUIMH, Kak
€CTeCTBEHHO — HAydyHOTo, TaK M TYMaHHTApHOTO IMKIOB, €&
OCBOEHHME HEOOXOJWMO JUIS TIPOJOJDKEHHS 00pa3oBaHHMS U B
MOBCEJIHEBHON KW3HW. Pa3BuThe y 0OydYalomuxcs HayIHBIX
MIPEJICTABICHUA O MPOUCXOXJACHUU W CYINTHOCTH alreOpamdecKux
a0CcTpakiuii, crocode OTpakeHHs MaTeMaTHYECKOW HayKoOu
SABIICHM W TPOIIECCOB B TMPHPOJE © OOIIeCTBe, pPOJH
MaTEeMaTHYeCKOTO MOJICIIMPOBAHUS B HAaydHOM TIO3HAHUU W B
MPaKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
M KA4eCTB MBINUICHUS, HEOOXOJAMMBIX JUIS aJanTalud B
coBpeMeHHOM  IudpoBoM  oOmiectBe. M3yueHue  anreOpbl
€CTECTBEHHBIM  00pa3oM  OO0eCleurBaeT pa3BUTHE  YMEHUS
HaOmogaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH  MBIIIJICHUS, CHOCOOHOCTH  apryMEHTHPOBAHHO
000OCHOBBIBaTh CBOM JCUCTBUSI U BBIBOJBL, (OPMYIHPOBATH
yTBepkaeHus. OcBoeHHE Kypca anreOpsl oOecredyrmBaeT pa3BHUTHE
JIOTUYECKOTO0  MBIIUICHUS]  OOy4YaloIIUXCS: OHU  HCIOJIB3YIOT
NEeNyKTUBHbIE W WHIYKTHUBHBIE pAacCyXIeHHs, 00001ieHue u
KOHKpeTH3aluo, alcTparupoBaHue U aHajoruto. OOydeHue
anredbpe MpeAnojaraeT 3HAYUTENbHBI O00BEM CaMOCTOSTENBHOM
JEeSITEeNbHOCTH 00Y4YaIOINXCsl, TOITOMY CaMOCTOSATEIbHOE PElIeHHE
3alad  eCTECTBEHHBIM  00pa3oM  SBJISETCS  peaiu3alueit
JeSITeIbHOCTHOTO MPUHIINIIA OO y4eHUSI.

B crpykrype mporpammsl y4eOHOTO Kypca «Aunredpay
OCHOBHO# IIKOJIBI OCHOBHOE€ MECTO 3aHUMAIOT COJepKaTeIbHO-
METOUYECKUE JTUHUU: «YUKcla U BBIYUCICHU»; «AJredpanyeckue
BBIpOKEHUS»; «YpaBHEHHUS U HepaBeHCTBay; «DyHkiuny. Kaxnas
U3 JTUX COJEPKATeTbHO-METOMNYECKHX ITUHUN pa3BUBaeTCs Ha
MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, €CTeCTBEHHBIM 00pa3oM
MeperieTasich U B3aUMOACUCTBYSI C IPYTUMU €ro JIMHUAMH. B xo11e
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M3y4YeHUsi Kypca  OOydYarouMMCsi  NPUXOJUTCA  JIOTUYECKHU
paccykJaTh, HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B
CBSI3U C 3TUM IIEJIECO00Pa3HO BKIIIOUHUTH B MPOTPaMMYy HEKOTOpbIE
OCHOBBI JIOTHKH, TIPOHM3BIBAIOIIME BCE OCHOBHBIC pa3Ieibl
MaTeMaTHYeCKOro 00pa3oBaHUS W CHOCOOCTBYIOIIME OBJIAJICHUIO
00y4aromMMHUCs OCHOB YHHBEPCAJIILHOTO MAaTEeMaTHYECKOTO S3BIKA.
Takum o00pa3oM, MOXHO YTBEpXKAAaThb, YTO COAEPKATEIBHOU U
CTPYKTYpHOM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxannie nuHUU «Yucaa ¥ BBIYUCICHHS CIIYXKHUT
OCHOBOM ISl TaIbHEUIIEr0 M3yYeHHUS] MATEMaTHKH, CIOCOOCTBYET
pa3BUTHIO Yy  OOy4aromMxcs  JIOTMYECKOTO MBIIILICHUS,
(hOpMUPOBAHUIO YMEHHS TIOJb30BAaThCS AJITOPUTMAMH, a TaKkKe
MPUOOPETEHNUIO TIPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCEAHEBHOW XW3HU. Pa3BuUTHE MOHATHUS O YHUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PAIMOHAIBHBIMU U UPPALMOHATBHBIMHI YHCIIAMH,
(dhopMuUpOBaHHEM TPEICTABICHUNA O JACHUCTBUTEIILHOM 4YHCIE.
3aBepIlIeHNE OCBOCHUS YHMCIOBOM JIMHUM OTHECEHO K CTaplieMy
3BeHy 00111ero 0Opa3oBaHMsL.

Conepxanue JIBYX anreOpanvecKux JIMHUHT -
«AnreOpanyeckrue BBIpAXEHUS» U «YPaBHEHUS U HEPaBEHCTBA»
croco6cTByeT (OPMHUPOBAHUIO Y OOYUAIOLIUXCS MAaTEMaTHYECKOTO
anmnapara, HeoOXOaUMOro Ui pelleHus 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTHKO-OPUEHTUPOBAHHBIX 3a1ady. B
OCHOBHOI 1IKOJ€e Y4eOHBIH MaTepuan TPYHNIUPYETCsS BOKPYT
paloHaJIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3Ha4YCHHE
MaTeMaTHUKW KaK s3blKa JJI1 IOCTPOCHUS MaTeMaTUYECKHUX
MOJIeJIeH, ONMMCAHUsS MPOLECCOB W SIBJICHUU peaabHOTO Mupa. B
3amaun o0ydeHusi anreOpe BXOAST TakkKe AalibHEHIIee pa3BUTHE
AITOPUTMUYECKOTO MBINUICHHS, HEOOXOAUMOTO, B YaCTHOCTH, AJIs
OCBOGHHMS Kypca HWH(MOPMATHKH, ¥ OBJAJEHUE HAaBBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoOpazoBanne cMMBOIBHBIX (HOpM
BHOCHUT CBOH crenu(uYeckuii BKJIag B Pa3BUTHE BOOOpaKeHUs,
CIOCOOHOCTEH K MAaTeMaTHUYECKOMY TBOPYECTBY.
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Conepxxanue (byHKIIMOHATBHO-TpaUIeCKOi JUHUU
HAIEJICHO Ha IMOJYYCHHUE NIKOJIhHUKAMH 3HAHUH O (DYHKIHSIX Kak
BaXHEUIIIEH  MaTeMaTHYeCKOM MOJACIW I  OIHMCAHHA |
WCCIIEI0BaHUsl Pa3HO- OOpPa3HBIX MPOLIECCOB U SIBICHHUM B MIPUPOJIE
u obmecTBe. M3ydeHune 3Toro Marepuanga CriocoOCTBYET Pa3BUTHIO
y oOyJarmuxcs yMEHUs HCIOJIL30BaTh pa3iiuyHbIC
BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MaTEMaTUKH — CJIOBECHBIC,
CUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OPMHpPOBAHUE
MPEACTABICHUI O PO MaTEMaTHUKU B pa3- BUTUW LUBWIM3AIUU U
KYJIbTYpHI.

Mecto y4eOHOTO Kypca B y4eOHOM ILJIaHe

CornacHo y4yeOHOMY miaHy B 7 — 9 Kiaccax H3ydaercs
y4eOHBI Kypc «AnreOpa», KOTOpPBIA BKJIIOYAET CIEAYIONINE
OCHOBHBIC pa3jielbl cojiepxaHus: «YUucia ©  BBEIYHUCICHHSIY,
«AnreOpanyeckue BBIPAKCHUS», «YPAaBHCHHS W HEPABCHCTBAY,
«DyHKIHW.

VY4eOHbIl TUTAaH HA W3y4deHHe anreOpel B 7 — 9 Kimaccax
OTBOJUT 3 y4eOHBIX YacOB B HEJENI0 B TEUEHHE KaxKJIOTO roja
00y4eHwus1, Bcero 3a Tpu rojia ooydenust —306 y4eOHBIX 4acoB.

Coneprkanue yaeOHOTo Kypca
7 Knacc

Yucna U BEIYUCIECHUS

PanmonansHbIe yncaa

JlpoOu OOBIKHOBEHHBIC M JCCATUYHBIC, MEPEX0Jl OT OAHOU
dbopmel 3anucu Apobeit k npyroi. [loHaTue panmoHanbHOTO YHCTA,
3aluch, CpaBHEHHE, YIOPSAJOYMBAHUE PAIMOHAIBHBIX YHUCEIL.
ApubdmMeTnueckre IeHCTBHS C pallMOHAIBHBIMHM YHCIIaMH. Perenue
3a/1a4 U3 pealbHON MPAaKTUKHU HA YacTH, Ha APOOH.

Crenenb ¢ HaTypalbHBIM [OKa3aTeJIeM: OIpeaeleHHE,
npeoOpa3oBaHUe BBIPAKEHUH HA OCHOBE OMpENENeHUs, 3aluch
Oonpmmx yucen. [IporeHTsl, 3amuch MPOIEHTOB B BUJIE ApoOU U
IpoOu B BHJE MPOIEHTOB. TpH OCHOBHBIC 33/la4ll HA MPOLIEHTHI,
pelieHue 3a1a4 U3 peaibHOW MPaKTUKH.
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[IpuMeHeHre TPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha
MHOXHUTEN HATypaJIbHBIX YHCEIL.

PeanpHbIC 3aBHCHUMOCTH, B TOM YHUCJIE MpsMas u oOpaTHas
MPOTIOPIIUOHATBHOCTH.

AnreOpandecKre BhIpaKeHUS

[lepemenHble, 4YMCIIOBOE  3HAYEHHWE  BBHIPAKEHHS  C
MIEPEMEHHOM. Homyctumele 3HAYCHUSA IIEPEMEHHBIX.
[IpeacraBinenne 3aBUCUMOCTH MEXIY BEIWYHHAMU B BHUJE
¢opmynbl.  Bpruucnenus no  ¢opmynam.  IlpeoOpazoBanue
OYKBEHHBIX BBIPDQXCHHUM, TOXXJIECTBEHHO pPAaBHBIC BBIPAKECHHUS,
nmpaBujia TpeoOpa3oBaHUs CyMM U TPOU3BEICHUMN, TMpaBUiIa
PACKPBITHSI CKOOOK M TIPUBEACHHS TIOI0OHBIX CJIaraeMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OnmHounenbl W MHOrowieHel. (CrTeneHb MHOTOWICHA.
CrnoxeHue, BBIYUTAHWE, YMHOXEHHE MHOTOWIEHOB. Ddopmyrs
COKpaII¢HHOTO0 YMHOKEHHMSI: KBaJApaT CYMMBI U KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaTtoB. PaznoxkeHWe MHOTOWICHOB Ha
MHOHUTEIH.

YpaBHeHus

VYpaBHeHHe, KOpeHb ypaBHEHHS, IpaBHIia MpeoOpa3oBaHUs
YPaBHEHUS, PABHOCUIIBHOCTh YPABHEHUM.

JIuHeitHOoe ypaBHEHUE C OJHOW MEPEMEHHOM, YMCIO KOPHEH
JIMHEMHOTO  YpaBHEHHUS, PpCIICHUE  JIMHEHMHBIX  YpaBHEHUH.
CocraBiieHHE ypaBHEHUH 10 YCIOBUIO 33J1a4M. Pelienne TeKCTOBbIX
3a/1a4 C IOMOIIBIO YPABHEHUH.

JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMH U €ro Tpaduk.
Cucrema JByX JHMHEHHBIX YPaBHEHHH C JBYMsI IE€PEMEHHBIMHU.
Pemenune cucrem ypaBHeHMI criocoOoMm moacTaHOBKU. [Ipumepsi
peluIeHus: TEKCTOBBIX 3a/a4 C IOMOIIbI0 CUCTEM YPaBHEHUH.

Koopmaunats! u rpapuku. OyHKmm

Koopannara Toukum Ha mnpsmoil. YMCIOBBIE MPOMEKYTKH.
Paccrosnne mexay 1ByMsl TOUKaMH KOOPAMHATHOW MPSMOM.

[IpssMmoyronpHass cucTeMa KOOpPAMHAT, OCH OX H OY.
Abcurcca W opaMHATa TOYKM HA KOOPAMHATHOW TUIOCKOCTH.
[Ipumepsr rpadukoB, 3amaHHBIX (Qopmyrnamu. UreHue rpaduxoB
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peanbHbIX 3aBUcUMOcTei. [lonstue Qynxumu. I'paduk GyHKIHU.
CpoiictBa ¢ynkumii. Jluneitnas ¢ynknus, e€ rpaduk. I'padux
byakun. ['paduueckoe pernieHne TMHEHHBIX YPaBHEHUN M CHCTEM
JIMHEWHBIX YPaBHEHUM.

8 Kiacc

Ywucna v BEIYUCICHUS

KBamparubiii  kopenb  u3  umcna.  Ilonstue 00
HppalMOHAIBHOM YHCIEe. JlecsaTuaHbie MPUOIIKEHUS
HUppanoHaIbHBIX yrcesl. CBoWcTBa apu(METUUECKUX KBAIPATHBIX
KOpHEH ¥ UX TMPUMEHEHHE K TPeoOpa3oBaHUIO YHCIOBBIX
BBIPAKCHUI W BBIYUCIECHUSIM. JIeliCTBUTENbHBIE YUCIIA.

CreneHb ¢ 1IIENIBIM MOKa3aTeleM W e€ CBOMCTBA.
CranapTHas 3anuch 4HCIIA.

AnrebpandecKkue BbIpaKeHHs

KBagpatHelii  TpEXwieH;  pa3loKEeHUE  KBaJpPaTHOIO
TpEXWICHA HA MHOXKHUTEIIH.
AnreOpandeckas pOOb. OcHoBHOE CBOMCTBO

anreOpandeckoit apoou. CioxeHue, BBHIYMTAHHUE, YMHOXXCHHE,
JeneHue anredpandeckux apoodei. PanrionanbHble BRIpaKEHUS U UX
npeoOpazoBaHHeE.

VYpaBHEHHUS 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyna KopHEH KBaApaTHOTO
ypaBHeHusA. Teopema Buera. Pemenue ypaBHEHM, CBOASIIMXCS K
JTUHEHBIM U KBajapaTHbIM. [Ipocreiimie apoOHO-palMOHANIbHBIE
ypaBHEHHUSI.

I'padmyeckass uHTepmpeTansi ypaBHEHUH C  JABYyMs
MEPEMEHHBIMU W CUCTEM JIMHEHHBIX YpPaBHEHHH C JBYyMs
nepeMeHHbIMU.  [IpuMepsl  pelleHHusT CUCTEM  HEJIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 337124 aNreOpandeckium crocoooMm.

UucnoBsle HepaBeHCTBa M HMX CBoicTBa. HepaBeHCTBO €
OJHOM mNEpPEMEHHOW. PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHENHBIE
HEpaBEHCTBA C OJHOW mnepeMeHHOM. CHUCTeMbl JHMHEHHBIX
HEPaBEHCTB C OJTHOM MEPEMEHHOM.
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OyHKINU

[onsitne ¢ynkuu. OOMacTh ONpeneNeHuss U MHOYKECTBO
3HayeHud GpyHKIuH. CriocoOsl 3a1anus GyHKIHUA.

I'papux  Pyakmun. Yrtenme cBokicTB ¢(yHKIMH 1O e
rpaduxy. [Ipumepsr rpadukoB (QyHKIHN, OTpaKAIOUINX peabHbIC
nporecchl. (YHKIHH, ONUCHIBAIONIME TMPSIMYI0 H OOpaTHYIo
MPONOPIMOHAIFHBIE 3aBUCUMOCTH, HMX Tpaduku. ['paduyeckoe
pElLIeHNE YPAaBHEHUI U CUCTEM YPaBHEHUH.

9 kiacc

Yucna v BEIYUCICHUS

JlelicTBUTENbHBIC YHCTIA

PanmonanpHble uMcna, UppalMOHAIBHBIE YMCIIa, KOHEYHBIE
1 OECKOHEUYHBIE JECATHYHBIE POOU. MHOXKECTBO JTEUCTBUTEIHHBIX
YHUCeN, JNCUCTBUTENBHBIC YHCIA KaK OCCKOHEYHBIC JCCSITHYHBIC
npoOu. B3anMHO OHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
JIEMCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPAMOIL.

CpaBHEHHME JIEHCTBHUTENBHBIX YHCEN, apu(MeTHIECKUE
NEUCTBYUS C NEUCTBUTEILHBEIMY YHCIIaAMU.

W3mepenus, npubnmxeHus, OEeHKN

Pa3mepbl OOBEKTOB OKpYXKAIOLIETO MHpPA, AJIUTEIbHOCTD
MIPOLIECCOB B OKPYKAIOLIEM MHUpE.

[Tpubmmxénnoe 3HAUEHHUE BEJINYUHBI, TOYHOCTH
npubmokenus.  Oxpyriaenue uucen. [lpuxkunka u oleHKa
pPe3ynbTaTOB BEIYMCIICHUM.

VYpaBHEHHUS 1 HEPAaBEHCTBA

VYpaBHEHUs C OJJHOI IEpEMEHHOM

JIuneiiHoe ypaBHeHue. Pernienue ypaBHEHUN, CBOASIIMXCS K
nuHerHbIM.  KBanpatHoe ypaBHeHue. Pemenue  ypaBHEHUH,
CBOJIIMXCA K KBajJpaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepst
pelIeHusl YpaBHEHUN TPEThEW U YETBEPTOM CTENEHEN Pa3sIoKEHUEM
Ha MHOXHUTenu. PemieHne apoOHO-pallMOHANBHBIX YpPaBHEHUU.
Pemenne TeKCTOBBIX 337124 anreOpandeckumM METOJIOM.

Cucrembl ypaBHEHUI
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VYpaBHeHHE C ABYMs IEpEMEHHBIMH U ero rpaduk. Pemenue
CUCTEM JBYyX JIMHEMHBIX YPaBHEHHW C JBYMs II€PEMEHHBIMM.
Pemrenne cucreMm IByX ypaBHEHHM, OJJHO M3 KOTOPBIX JMHEHHOE, a
Ipyroe — BTOpOil crenenu. I'paduyeckas nHTEpIpeTaMst CUCTEMBI
YpPaBHEHUN C JByYMs I[EpEMEHHBIMH. PenieHume TEeKCTOBBIX 3aaad
anreOpandeckuM CrocoOoM.

HepasencrBa

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

PemreHne nMHEHHBIX HEPaBEHCTB C OJHOM NEPEMEHHOM.
Pemienne cucrem JIMHEHMHBIX HEPABEHCTB C OJHON IMEPEMEHHOM.

KBagpatHele  HepaBeHCTBa. I'padmueckass  uHTEpHperanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.
OyHKINU

KBanparuunas ¢pynkuus, e€ rpadux u cBoiictsa. [lapabomna,
KOOPJMHATHI BEPIIMHBI 1apa00IIbl, OCh CHMMETPUH TTapaboJIbl.
I'paduku pynkuit

UucnoBsle MOCIeA0BATEIHLHOCTH

Onpenenenue u CHOCO0bI 3a/laHus YHCIIOBBIX
OCJIEI0BATEIbHOCTEN

TlousiTie  4YMCIOBOM  MOCJIENOBATEILHOCTH. 3amanue
MOCJIEI0BATEIbHOCTH PEKYPPEeHTHOU (hopmysoit u (hopmysoi n-ro
YJIeHa.

Apudmernueckas U reoMeTpUUecKas POrpeccuu

Apudmernueckas M TeOMETpUYECKas  IPOTPECCHH.
dopMmynbl  n-ro  wieHa apuMETHUYECKOH UM TEOMETPUUYECKOMN
Mporpeccuif, CyMMbl MEpBBIX n ujeHOB. M300pakeHue YICHOB
apumMeTnuyecKoil U TEOMETPUYECKOW MpOTpeccHii ToyKaMu Ha
KOOPJIUHATHOU MIIOCKOCTHU. JIMHEHHBINH U AKCIIOHEHIIUATIbHBIA POCT.
CrnosxHbIe POLIEHTHI.

[InannpyemMble IpeAMETHBIE PE3YIIBTATHI OCBOEHUS
npUMepHO paboueil mporpaMmsl Kypca

OcBoenue ywyeOHOro Kypca «Airebpa» Ha ypOBHE
OCHOBHOTO  o0miero  o0Opa3oBaHusi  JOJDKHO  o0ecreuuBaTrh

53



JOCTUXKEHHE  CIEOYIOIUX  IPEeIMETHBIX  0Opa3oBaTENbHBIX
pe3yJIbTaTOB:
7 Kiacc

Yucna v BIYKCICHUS
- BBIIOJHATH, COY€Tass YCTHbIE U NHUCbMEHHbIE TPUEMBI,
apu(MeTHIECKIE TEHCTBUS C PAIlHOHAIEHBIMU YUCIIAMH.
- HaxoJWTb 3HAYEHHUS YHUCIOBBIX BBIPAKEHUN; NPUMEHATH
pa3HoOOpa3Hbie CIMOCOOBI W MPUEMBI BBIUUCICHUS 3HAYCHUUN
JIPOOHBIX BBIPAXKEHUI, CoAepKaIIUX OObIKHOBEHHBIE U JIECATUYHbBIE
poowu.
- TepexoAuTbh OT OJAHOM (OpMBI 3almUCH 4YHUCENl K Jpyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO JIpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).
- CpaBHHUBATh U YIOPSAJOUYMBATH PALIMOHAIIbHBIE YUCTIA.
- OKpYIJIAThH YHUCIIA.
- BBINOJIHATH MPUKHUIKY U OLEHKY pe3yJIbTaTa BBIYUCICHUHN, OLIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAKEHHUI.
- BBINOJHATH JEHUCTBUS CO CTENEHAMU C HaTypaJlbHBIMHU
MOKa3aTesIMHU.
- NPUMEHATh MPU3HAKU AETUMOCTH, Pa3JIOKEHHE HAa MHOXKHUTEIH
HaTypalbHbIX YUCEIL.
- pewarb NPAKTUKO-OPUEHTHPOBAHHBIC 3aJaud, CBSA3aHHBIE C

OTHOIIIEHUEM BEJIMYMH, MPOTIOPLIMOHATBHOCTHIO BCJIMYMH,
MPOLEHTAMHU; WHTEPIPETUPOBATh PE3YJbTaThl PELICHHUS 3ajady C
y4E€TOM OrpaHUYECHUM, CBSA3aHHBIX co CBOMCTBaMHU

paccMaTpuBaeMbIX 0OBEKTOB.

AnrebpandecKkue BhIPaKECHHUS
- HUCIOJIb30BaTh alreOpanyecKyr0 TEPMHUHOJOTHIO U CHUMBOJIUKY,
MIPUMEHSTH €€ B MPOIIECCe OCBOSHHSI yueOHOTO MaTepHarna.
- HaXOJWUTh 3HA4YeHUS OYKBEHHBIX BBIPAKEHUN TIPHU 3aJlaHHBIX
3HAQUYEHMSIX TEPEMEHHBIX.
- BBINOJIHATH MPEOOpa3OBaHUs IEJIOTO BBIPAKEHHUS B MHOTOWICH
MIPUBEJICHUEM MOJOOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK.
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- BBIIIOJIHATH YMHOYKEHUE OJTHOWICHA HA MHOI'OYIEH U MHOTIOYJICHA
Ha MHOTO4WIEH, MPUMEHATh (POPMYJIbl KBaJpaTa CyMMBbl M KBaJpara
Pa3HOCTH.
- OCYIIECTBJIATh Pa3I0KEHUE MHOTOYWICHOB HA MHOYKHTEIU C IO-
MOIIIbIO BBIHECEHMSI 32 CKOOKM OOLIEr0 MHOKUTEINSI, TPYINIIHPOBKU
CllaraéMblX, IPUMEHEHUSI POPMYI COKPAILIEHHOTO YMHOKEHHUS.
- IPUMEHATh NPeoOpa3oBaHUs MHOTOWIEHOB JUI DPELIEHUS pas3-
JIMYHBIX 3a7a4 U3 MATEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU
MPaKTUKU.
- WCIIOJIB30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMHU IOKA3aTENs -
MU U1 TpeoOpa30BaHus BBIPAKEHUI.
VYpaBHEHHS U HEPABEHCTBA
- pelarte JWHENHBIE YPAaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSA
MpaBHjia TEpPexoJia OT HCXOJHOIO YPABHEHUS K PAaBHOCHIBHOMY
emy. [IpoBepsATh, SBIIAETCS JIM YUCIIO KOPHEM YPABHEHHS.
- OPUMEHSTh rpaduuecKkue MeTOAbl MpPH PEUIeHUH JHUHEHHBIX
YpaBHEHUUN U UX CUCTEM.
- Hoa0uparh INpUMEpbl Map YHCEN, SBJSAIOIIUXCA pelIeHUEM
JIMHEHNHOTO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.
- CTPOWTh B KOOPAWMHATHOW TIIOCKOCTH TpaduK JTHHEHHOTO
YpaBHEHMsI C JBYMS IE€PEMEHHBIMU; TMOJIB3YSCh TpapuKOM,
IIPUBOJUTD IPUMEPBI PELLICHUS YPABHEHUS.
- pemarb CUCTEMBbl JBYX JIMHEWHBIX YPAaBHEHHH C JBYMs
[IEPEMEHHBIMH, B TOM 4HUCIIE T'padUUeCcKy.
- COCTaBJSAITb M pEIIaTh JIMHEHHOE YPAaBHEHUE WIH CUCTEMY
JMHENHBIX YPAaBHEHMH IO YCJIOBHIO 3a/lad, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTY4YCHHBIN pe3ysbTar.
Koopaunats! u rpaduku. @yHkuuu
- n300paXkaTb Ha KOOPJAMHATHON MPSIMOM TOUYKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KU, HHTEPBAJIbL; 3a- MUCHIBAThH
YHCIIOBbIE MPOMEXYTKH Ha alreOpandyeckoM si3bIKe.
- OTME€YaTbh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3a/JlaHHBIM KO-
OpAMHATaM; CTPOUTh TpapuKu JUHEHHBIX QyHKUUH. CTpouTh

rpaduk QyHKIUN
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- OINHKCBHIBaTh C TOMOIIBI0 (DYHKIUI W3BECTHBIE 3aBUCUMOCTH
MEXAY BEJIWYMHAMHU: CKOpPOCTb, BpEMs, pacCTOsSHUE; IIEHa,
KOJIMYECTBO, CTOMMOCTB, MPOU3BOJUTEIBLHOCTh, BpeMs, OOBEM
paboTHI.

- HaXOJWTh 3HAUYCHUE (PYHKIIMH 10 3HAYCHHIO €€ apryMeHTa.

- INOHMMATh TpauyecKuil crnocod MpencTaBICHUs U aHaIU3a
nHpOpMAINY; W3BJIEKAaTh M HHTEPIPETHPOBATH MH(POPMALUIO U3
rpaduKoOB peabHbIX TPOLIECCOB U 3aBUCUMOCTEM.

8 Kacc

Ymucna v BEIYUCICHUS
- WCMOJB30BaTh HayalbHBIE TMPEACTABICHUS O MHOXECTBE
NEHUCTBUTENBHBIX ~ YWCEN  JUIsl  CPaBHEHUS, OKPYIJIEHUS |
BBIYUCIICHUH; HM300pakaTh NEHWCTBUTENIbHBIC YHCIA TOYKAMH Ha
KOOPAMHATHOU MPSAMOI.
- MPUMEHSTH MOHATHE apU(PMETHIECKOTO KBAJIPATHOTO KOPHS; Ha-
XOJIUTh KBAaJpPaTHbIE KOPHH, HCIOJB3Ysl TPU HEOOXOAUMOCTH
KaJIbKYJISTOP; BBITIOJIHATD npeoOpa3oBaHus BBIPAKECHHUI,
COZEpKaIIUX KBaJpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.
- HCIIOJIB30BaTh 3alMCH OOJBIIMX M MAaJbIX YHMCEI C IOMOIILIO
JECATUIHBIX ApoOeit u creneHel uncna 10.

AnreOpanvecKue BbIpaKEHUS
- IIPUMEHSATH MOHITUE CTENEHU C IIEJIBIM MOKAa3aTeJIeM, BBIIOJIHSITh
npeoOpa3oBaHUsl BBIPAXCHUH, COJACPXKAIIUX CTEICHU C IIEJIBIM
MOKa3aTeJIeM.
- BBINOJHATh TOXKJECTBEHHBIC NPEOOpa30BaHUs paIlMOHAIBHBIX
BBIPOKCHUII HAa OCHOBE MpaBWUJI JEHCTBUU HaJl MHOTOWICHAMU U
anreOpanvyecKuMu JpoOsMH.
- pacKJIaJbIBaTh KBaAPATHBIN TPEXUIIECH HA MHOKHUTEIH.
- TpPUMEHATh MpeoOpa3oBaHUA BBIPAKEHUN s peElIeHHUs
pa3MYHBIX 3a7a4 M3 MAaTEeMAaTHKH, CMEXHBIX MPEIMETOB, U3
peanbHO NPAKTHKU.

VYpaBHEHHUS 1 HEpaBEHCTBA
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- pewarb JMHEWHbIE, KBaJpaTHbIE YPABHEHHUS M palMOHAJIbHbIE
YPaBHEHUS, CBOASILNECS K HUIM, CUCTEMBI JIByX YPaBHEHHH C IByMs
IIEPEMEHHBIMHU.
- IIPOBOJUTH IPOCTEUIINE HCCICNOBAaHUS YPAaBHEHUNW M CHCTEM
YpaBHEHHWid, B TOM 4YHCI€ C TPUMEHEHHEM TrpadudecKkux
IIpe/ICTaBICHUH (ycTaHABIMBATh, UMEET JIM YPaBHEHHUE UJIM CUCTEMA
YpaBHEHUH pEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IIp.).
- TEepeXOJuTh OT CJIOBECHOW QOpMYIMPOBKH 3aJaud K €&
anredpanvdeckoi MOJIENH € MOMOIIBIO COCTABIIEHUs] YPAaBHEHUS WU
CHUCTEMBbl ypaBHEHHWI, WHTEpIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4¥l TIOJy4eHHbIN pe3yibTar.
- IPUMEHATH CBOWCTBAa YHUCJIOBBIX HEPABEHCTB MJIsi CpPAaBHEHHS,
OLICHKH; pelIaTh JIMHEHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX
CUCTEMbI; JaBaTh TIpa@UUecKyl0 WUIIOCTPALMI0 MHOXECTBa
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

OyHKIMU
- NOHMMAaTh ¥ HCHOJb30BATh (PYHKIMOHAIbHBIE MOHATHUS U A3BIK
(TepMHHBI, CUMBOJMYECKHE O003HAUCHMS); ONPEACTATh 3HAUCHHUE
(GYHKIMY 110 3HaYEHUIO apryMEeHTa; ONPEAesaTh CBONCTBA (PyHKIIUU
o e€ rpaduky.
- CTpOUTb TIpaduKHd »>IEMEHTApHbIX (QYHKIMH U OINUCHIBATh
CBOMCTBA YUCIIOROH (PyHKIUH 110 €€ rpaduKy.

9 kmacc

Ypcna U BEIYUCIECHUS
- CPaBHHBATh M yMOPSIOYMBATH PALMOHAIILHBIE U HPPAIlHOHATbHBIE
YHpcIa.
- BBINOJIHATH apu(PMEeTHYEeCKHuEe JEHCTBHUS C PpPallMOHAIbHBIMH
YHClIaMU, COYeTass YCTHbIE U MUChbMEHHbIE MPUEMBI, BBIIOJIHATH
BBIYUCIIEHUS C UPPALMOHAIBHBIMUA YUCIAMHU.
- HaXOJIUTh 3HAUYECHMS CTENEHEH € LEIbIMH MOKa3aTeasiMU U KOPHEH;
BBIYUCIIATH 3HAUYECHUSI YUCIOBBIX BBIPAKEHUM.
- OKpYIJsiTh JCHCTBUTENBHBIE YMCIA, BBINOJHATE HPUKUIKY
pe3ynbTaTa BBIYUCICHUN, OIIEHKY YHMCIOBBIX BBIPAKECHHUIA.

VYpaBHEHHUS 1 HEpABEHCTBA
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- pewlaTh JIMHEWHBIE M KBAJApPAaTHBIC YPABHEHHWs, YpPaBHECHMS,
CBOJASILMECS K HHUM, MpocTeiuue ApoOHO-palyOHaJIbHbIE
YpaBHEHHUS.
- pemarb CUCTEMbl JBYX JIMHEWHBIX YpPaBHEHUH C JBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHECHHM, B KOTOPBIX OJHO
YPAaBHEHUE HE SBJIECTCS JIMHEWHBIM.
- pemarth TEKCTOBBIE 3a/a4d aureOpanvdeckuM CIocoOoM ¢
ITIOMOIIIBIO COCTABJICHUS YPABHEHMSI WIM CHCTEMBI JIByX YpaBHEHMI
C ABYMsI IEPEMEHHBIMH.
- IIPOBOJUTH IPOCTEMIINE HCCIECNOBAHUS YPAaBHEHUHW M CHCTEM
yYpaBHEHUH, B TOM 4YHUCJIE€ C TPUMEHEHUEM TIpadUuyecKux
Npe/icTaBiIeHUH (ycTaHaBIMBATh, UMEET JIM YpaBHEHHUE UJIM CUCTEMa
YpaBHEHUH pellIeHus], €ClIU UMEET, TO CKOJIBKO, U Tp.).
- pemarh JIMHEWHBIE HEPAaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA;
n300pakaTh pEIICHHE HEPAaBEeHCTB Ha YHCIOBOW  MPSIMOMH,
3alMCBIBATh PEIICHHUE C TOMOIIBK CUMBOJIOB.
- pelarbh CHCTEMBbl JUHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOUAIOLINE KBAJIpaTHOE HEPABEHCTBO; M300pa)kaTh peIlIeHHE
CUCTEMBI HEPABEHCTB HA YMCJIOBOW MPSMOM, 3alUChIBATh PELIEHUE C
ITOMOIIIBIO CUMBOJIOB.
- UCIOJIb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JINMYHBIX 3a7a4.
OyHKIMHU
- pacno3HaBaTh (QYHKIMM H3y4yeHHBIX BUAOB. Iloka3biBaTh
CXEMAaTHYECKU PACHOJIO)KEHUE Ha KOOPAMHATHOW IIJIOCKOCTH
rpaguKoB
- CTPOUTH U U300pakaTh cxeMaTudeck rpaduKu KBaJIpaTUUHBIX
(GyHKIMHI, OMUCHIBATH CBOMCTBA KBaApaTUYHBIX (YHKIMA MO HX
rpadgukam.
- pacmo3HaBaTh KBaJApaTHUHYIO (YHKIHIO 110 (opMmye, MPUBOAUTH
MpUMEPBI KBAJPATUYHBIX (PYHKIUN W3 peanbHOW KU3HU, (PU3UKU,
TEOMETPHH.
ApudpmeTrrueckas 1 reoMeTpudeckas Iporpeccuu
- pacrno3HaBaTh apU(PMETUUYECKYI0 U T€OMETPUUECKYIO MTPOrpeccun
IIPU pa3HbIX crioco0ax 3aaaHusl.
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- BBINIOJHATH BBIYHMCICHUS C MCHOJIB30BaHUEM (OPMYI N-TO WieHa
apu(METHYECKOW U T€OMETPUUYECKON MPOTPECCUii, CYMMBI MEPBBIX
N 4JICHOB.

- m300pakaTb WIEHBl MOCJEIOBATEIBHOCTH TOYKAMHU  Ha
KOOPJIMHATHOM TJIOCKOCTH.

-pelarh 3a7a4y, CBA3aHHbBIEC C YACIOBBIMH IIOCIIEIOBATEIBHOCTAMM,
B TOM YHWCJIE 3aJadd M3 peajbHOW KU3HU (C HCIOJIb30BAHHUEM
KaJIBbKYJIATOPA, HU(POBBIX TEXHOJIOTHH).
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TemaTtrueckoe miaHupoBaHKEe y4eOHOTO Kypca (110 TogaM o0ydIeHHs)

7 xnacc (102 )

Hazpanue OcHoBHOE coJiepKaHne OCHOBHBIE BUIBI ICATEIILHOCTH 00YJaIOIINXCS
paszaena
(4nciio 9acoB)

Yucna u [onsiTHe parMoOHAIBEHOTO Cucrtematu3npoBaTh 1 000TaImaTh 3HaHUS 00
BBIUNCIICHUSL. grcia. ApupmMeTnaecKue OOBIKHOBEHHBIX U JICCATHUHBIX IPOOSX.
ParmmonansHbIe JEWCTBUS C paliioHaTbHBIMU | CpaBHHUBATH U YIIOPSIOYABATH IPOOH,
qucna yucnamu. CpaBHeHHe, npeoOpa3oBbIBasi MpU HEOOXOTUMOCTH JECSITUUHBIE
(25 9) YIOPSIOYMBAHUE npoOu B 0OBIKHOBEHHBIE, OOBIKHOBEHHBIC B

palOHaIbHBIX YHCE.
CreneHb ¢ HaTypaJIbHBIM
nokasaresnem. Pemenue
OCHOBHBIX 33]1a4 Ha Apoou,
MIPOLIEHTHI U3 peaIbHOM
npakTuku. [IpusHaku
JEIMMOCTH, Pa3JIoXKEHHUs Ha
MHO>KHUTEJIH HaTypalIbHbBIX
yucen. PeanbHble
3aBucuMocTtu. [Ipsmas u
oOpatHas

JICCSITHYHBIC, B YACTHOCTH B OCCKOHCYHYIO
JECATUYHYIO ApoOb. [IpumensTs pazHooOpaszHbIe
CIOCOOBI ¥ MPUEMBI BEIYMCIICHUS 3HAYCHHUH JIPOOHBIX
BBIPKEHUH, COIepKaIUX OOBIKHOBEHHBIC U
JECSITHYHBIC IPOOH: 3aMEHSATh MPU HEOOXOAMMOCTH
JIECSITUUHYIO IPp0Ob 0OBIKHOBEHHOU U OOBIKHOBEHHYIO
JCCSITHYHOM, PUBOIUTH BRIPAKECHHUE K (popMe,
HauboJsee ynoOHOM! i BEIYHUCICHHIA,
npeoOpa3oBLIBAThH APOOHBIE BRIpAKEHUS HA
YMHO>KEHHUE U JISJICHUE JeCSITUUHBIX Ipo0elt K
JEUCTBUSAM C LIeTbIMU YrcliaMu. [IpuBOANTH YKCIIOBBIC

60




MPONOPIIMOHAIEHOCTH 1 OYKBEHHBIE TIPUMEPHI CTETICHH C HATYPaIbHBIM
nokaszaresieM, OObSICHSIS 3HAUCHUSI OCHOBAHUS CTETICHH
W TI0Ka3atess cTerneHu. [JonnMaTh cMbICT 3amucu
0O0JIBIINX YMCEIl C TIOMOUIBIO IECATUYHBIX ApoOei u
crenenel uncna 10, npUMEeHsATh UX B peasbHBIX
cutyarusx. [I[puMeHsITh PU3HAKY JISTMMOCTH,
Pa3I0KEeHUsT HA MHOYKUTEITN HATyPaIbHBIX YHCEI.
Pemrate 3amaum Ha 9acTH, IPOIICHTHI, IPOTIOPIINH, HA
HaxOoXJIeHHe Apo0u (TIPOIIEHTa) OT BEIMYNHBI U
BEJIMYUHBI 110 €€ ApoOH (MPOIIEHTY), APOOH
(porieHTa), KOTOPBIM COCTABIISECT OJHA BEJIMYMHA OT
npyroii. [IpuBoauTk, pa3duparh, OIEHUBATH
pa3INuHbIe PEelIeHNUs, 3alUCU PEeIICHUIH TEeKCTOBBIX
3agad. Pacrio3naBath U OOBICHITH, OMUPAsACH HA
OTpe/eNieHus, IPSIMO IPONOPIUOHATILHBIE U 00PAaTHO
POMOPLHUOHAIIBHBIE 3aBUCIMOCTH MEXTY
BEJIMYMHAMU; TPUBOIUTH MPUMEPHI ITUX
3aBUCHUMOCTEH U3 peaibHOr0 MUPA, U3 JPYTUX
yueOHBIX MpeAMETOB. PemaTh npakTuko-
OpUEHTUPOBAHHBIC 3a/1a4M Ha APOOU, IPOIICHTHI,
IpsIMYI0 U 0OpaTHYIO POMOPIIHMOHAILHOCTH,
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IpONOpLUUHU

Anrebpandeckue
BBIPAKCHHUA

(27 u)

bykBeHHBIE BBIpAKEHUS.
[Tepemennsbie. [Jonyctrumblie
3HAYCHHS TIEPEMEHHBIX.
®opmyisl. [IpeobpasoBanue
OYKBEHHBIX BBIPAKEHUH,
PacCKpBITHE CKOOOK 1
MIPUBEICHUE TTOJ00HBIX
cnaraembix. CBoOMCTBa
CTEMEHU C HAaTypAJIbHBIM
mokaszareneM. MHOTOWICHBI.
CnoxeHne, BRIYUTAHNUE,
YMHO>K€HUE MHOTOYJICHOB.
DopMyJIbl COKPAILIEHHOTO
YMHOKeHUS. Paznoxkenue
MHOTOWICHOB HAa MHOKHTEIN

OBnazers anredpandeckoil TEpMUHOIOTHEN U
CHUMBOJIMKOW, IPUMEHATH €€ B MPOIECCE OCBOCHUS
yaeOHoro Marepuana. Haxoauts 3HaueHus
OYKBCHHBIX BBIPOKCHUIN TIPU 33/IaHHBIX 3HAYCHUSX
OYKB; BBITIOJHATH BEIYHCIICHUSA 110 (POPMYIIaMm.
BrImonHATE ipeoOpa3oBaHus EIOTO BEIPAKESHHS B
MHOTOYIEH NMPUBEJICHUEM MOIOOHBIX CITaraeMpbIX,
packpbeITHeM CKOOOK. BEITIOHATE YMHOKEHHE
OJIHOYJIEHA HAa MHOTOYJIEH M MHOTOYJIEHA Ha
MHOTOYJIEH, IPUMEHTH (POPMYIIBI KBaJIpaTa CyMMbI U
KBajipaTa pa3HoCcTH. OCyIIECTBIATH Pa3ioKEeHUE
MHOTOYJICHOB Ha MHOKUTE- JIU IIyTEM BBIHECEHUS 32
CKOOKH O0IIIeT0 MHOKHTEJISA, TPUMEHEHUS (HOPMYJIIbI
Pa3HOCTH KBaApaToOB, (hOPMYII COKPAILIEHHOTO
ymHOKeHus. [IpuMensaTs npeobpazoBanue
MHOTOYJICHOB ISl pEIICHUS Pa3IMYHbIX 33724 U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 peallbHOM
MPAKTHKU. 3HAKOMUTHCS C UCTOpUEH Pa3BUTHS
MaTEeMaTHKU

YpaBHeHUS U

YpaBHeHue, mpaBuia

Pemrars iuHelHOE ypaBHEHHE C OJHOU NIEPEMEHHOM,
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HEpaBEHCTBA
(20 1)

peoOpa3oBaHs YpaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHHUM.
JIuneliHOE ypaBHEHHE C
OJIHOU ITIEPEMEHHOM,
peILIeHUE JTUHEHHBIX
ypaBHeHUU. Pemenue 3aga4 ¢
MOMOIIBIO YPaBHEHHUI.
JIuneliHOE ypaBHEHHE C
JBYMsI IEPEMEHHBIMU U €T0
rpaduk. Cucrema AByx
JINHENHBIX YPaBHEHUH C
JBYMSI [IEPEMEHHBIMU.
Pemenue cucteM ypaBHEHUI
CHOocoOOM HOJICTAHOBKH U
CHOCOOOM CIIOKEHHS

MPUMEHSS PaBUJIa TIepexoia OT UCXOIHOTO
YpaBHEHUS K paBHOCHJIBHOMY €My 00Jiee POCTOro
Buja. [IpoBepsTh, SIBASETCS I KOHKPETHOE YUCIIO
KopHeM ypaBHeHHs. [logOupaTs npuMepsl ap yuce,
SIBJISIFOIIUXCS pEeIIEHUEM JTMHEWHOTO YPAaBHEHHUS C
IBYMsI TiepeMeHHbIMUA. CTPOUTH B KOOPIUHATHOM
MJIOCKOCTH rpadvK JIUHEHHO- TO YPABHEHHS C IBYMsI
MepeMEHHBIMH; TI0JIb3YSCh Tpa(UKOM, PUBOTUTH
MpUMEpPHI peNIeHUs ypaBHEeHUs. HaxoauTs pemienue
CHCTEMBI IBYX JUHEUHBIX YPABHEHUH C BYMS
nepeMeHHbIMH. COCTaBIATh U pellaTh ypaBHEHUE WIIN
CUCTEMY ypaBHEHHI MO yCIOBHIO 3a]a4u,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4 MOJIy4YEHHBIN pe3yapTaT

Koopnunatse! u
rpaduKH.
Oynkuuu (24 1)

Koopaunara Touku Ha
npsiMoi. Yucnosble
poMexyTku. Paccrosinue
MEXy IBYMs TOYKAMHU
KOOPAMHATHOU IIPSAMOA.
[IpssMoyrospHas cucreMa

N306paxkaTh Ha KOOPIUHATHON MIPSIMON TOYKH,
COOTBETCTBYIOIIKE 33JaHHBIM KOOpIUHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbI; 3aMIUCHIBATH UX HA
anredpandeckoM s3bike. OTMeUYaTh B KOOPAWHATHOU
MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJIMHATAM;
CTPOUTH TpaMIKu HECIIOKHBIX 3aBUCUMOCTEH,
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KOOpAMHAT HA TUNIOCKOCTH.
[Tpumeps! rpadukos,
3aJJaHHBIX (OpMyIIa- MH.
Urenne rpadKoB peallbHbIX
3aBucuMocren. [lonsatue

¢yukuun. I'padux pyHkuuu.

CpoiicTBa (DyHKIIHIA.
JluneitHast QyHKIHUS.
[TocTpoenne rpaduka
JMHEWHOU (QYHKIIUH.

3aJaHHbIX (POPMYIIaMH, B TOM YHUCIIE C [0~ MOIIBIO
upoBsIX Tabopatopwuil. [IpumensTh, H3y4arsb
IPEUMYILECTBA, HUHTEPIIPETUPOBATH IpaPuuecKuit
croco0 npeAcTaBIeHUs U aHaIM3a pa3sHOOOpa3HOM
KU3HEeHHOU nHpopmanuu. OcBauBaTh NOHSITHE
(GyHKIMH, OBla/ieBaTh (PYHKIIMOHAIBLHOU
TepMHUHOJOTHeH. Pacrio3HaBaTe TMHENHHYIO QYHKIIHIO,
ONMCBIBATh €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHHUU
ko3¢ unmenTos k u b. Ctpouts rpaduky TMHEHHON
dbynkuu, Gyakuun. Mcnonb3oBath 1udpoBbIe
pecypchl Ui MoCcTpoeHUs TpaduKkoB HYyHKITUN 1
M3y4YEHHS UX CBOUCTB. [IpuBOAUTHE TpUMEpPHI
JMHEMHBIX 3aBUCUMOCTEN B PEAJIBHBIX MPOLIECCAX U
ABJICHUSAX

[ToBTOpEeHUE 1
0000111EHNE

(6 1)

[ToBTOpEHME OCHOBHBIX
IIOHATUN U METOJIOB Kypca 7
Kiacca, 00001IeHe 3HAaHUH

Br16upaTh, NpuMEHSTh OLIEHUBATH CIIOCOObI
CpPaBHEHHMSI YHCEJl, BEIUMCICHU, TPeoOpazoBaHuit
BBIpa)XEHUI, perieHus ypaBHeHH . OCyllecTBIATh
CaMOKOHTPOJIb BHIIIOJIHSIEMbBIX ACUCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BBIUYNCICHUH,
npeoOpa3oBaHuii, mocTpoeHui. Pemarte 3aqaun u3
peaIbHOM JKU3HU, IPUMEHSATh MATEMATUYECKUE
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SHAHUSA JJId pCHICHUA 3aaa4 U3 APYTUuX NpCaAMETOB.
PemaTh TeKCTOBBIE 337a4u, CPaBHUBATh, BEIOUPATD
crocoObl peleHus 3a1a9u

8 kiacc (102 u)

Ha3Banne OcHoBHOE coJiepKaHne OcHoBHbBIE BUJBI JESATENBHOCTH 00yUYaOUIuXcs
paznena
(amciio 9acoB)

Yucna u KBanpaTHblii KOpEHb U3 YKCIIA. DopMyIUpOBaTh ONIPEACICHUE KBAPATHOTO
BBIYHCIICHUSI. [TonsiTie 06 uppanoOHAILHOM KOPHSI U3 YUCIIa, apuPMETUYECKOTO KBAJPAaTHOTO
KBanpatnsie gucne. Jlecarnynsie npuOmkenuss | kopHs. [IpuMeHsaTs onepaiuio u3Bie4eHUs
KOpHH UppalMOHANIBHBIX YHCE. KBaJIPaTHOT'O KOPHSI U3 YKCIa, UCIOJB3YS NpU
(1549) JlelicTBUTENIbHBIC YHCIIA. HEO0OXOAMMOCTH KaNbKyIaTop. OLleHUBaTh

CpaBHeHME ACHCTBUTEIBHBIX
yucen. ApudmeTrnaecKuit
KBaJPaTHBI KOPEHb.
CpoiicTBa apuPMETHUECKUX
KBaJPAaTHBIX KOPHEH.
[IpeoOpazoBaHme YUCIOBBIX
BBIPAXKEHUI, CO- JepKaluX

KBaJJpaTHbIE KOPHH LIEIbIMH YHCIaMU U
JeCATUYHBIMU IpoOsiMu. CpaBHUBATH U
YIOPSIOUMBATh pallMOHAIIbHBIE U
UppanvoHaIbHbIE YNCIIa, 3aHCaHHbIE C
MIOMOUIBIO KBAJPATHBIX KOpHEH. MccaenoBars
CBOMCTBA KBaJpaTHBIX KOPHEH, IPOBOS
YHCIIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAHUEM
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KBa/IpaTHbIE KOPHU

KaJIbKyJIsiTOpa (Komnbiorepa). Jloka3piBaTh
CBO¥CTBa apu(METHUECKIX KBAAPATHBIX KOPHEH;
OPUMEHSTH UX JUIs peoOpa30oBaHUsl BhIPAKEHUM.
BoinonHATe npeoOpazoBaHus BEIPaXKEHUH,
coJepKaliux KBaJpaTHbIe KOPpHU. BeIpaxkaTts
NEPEMEHHBIE U3 T€OMETPUUECKUX U (PU3NUECKUX
dbopmyn. Beraucnars 3HaYCHUS BRIPAKESHUH,
coJiepKalIux KBapaTHbIE KOPHU, UCIIOJIb3Y IIpU
HE0OX0IMMOCTHU KaJbKynaTop. Mcmnonb30Bath B
XO/JIe PEIICHUS 33]1a4 3JIEMEHTAapHbIE
MPEJICTaBICHUS, CBSI3aHHbIE C MPUOIAKEHHBIMU
3HAUYECHUSIMU BEJIUYNH. 3HAKOMUTHCS C UICTOpUEN
pa3BUTHUSI MATEMATUKHU

Ywucaa u
BBIYHCJICHUS.
CreneHs ¢
LIEJTBIM
rmoxkasarejeM

(7 1)

CreneHsb ¢ IeIbIM II0Ka3aTeNeM.
CrangapTHas 3aIlich YKCIIa.
Pa3zMepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T JIEMEHTAPHBIX YaCTHI]
JI0 KOCMHUYECKUX OOBEKTOB),
JUTUTETHHOCTD TIPOIIECCOB B
okpyxatoiieM mupe. CBoiicTBa
CTEIIEHH C IEJIBIM IOKa3aTelIeM

(DOpMYJ'II/IpOBaTB OonpeaACICHUC CTCIICHU C LICJIBIM
IIOKa3aTCJICM. HpeI[CTaBJ'IHTB 3aIIMCh OOJBIINX U
MaJIbIX YHUCCJI B CTAaHAAPTHOM BU/JIC. CpaBHI/IBaTL
4qucia M BCJIIMYUHBI, 3alIMCAHHBIC C
ucroyib3oBanueM crenenn 10. Mcronp3oBats
3aIMCh YUCCII B CTAHAAPTHOM BUJC IUIA
BBIPAKCHHUA PAa3MCPOB O6LCKTOB, JJIIUTCIBHOCTH
MMpOonecCCOB B OKPYKAOUIEM MUPC.
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DopMyIHMpOBaTh, 3aIIUCHIBATH B CHUMBOJIMYECKON
dbopMe U WLTIOCTPUPOBATH IPUMEPAMHU CBOICTBA
CTEIICHU C LEJIbIM MToKa3aresieM. [IpuMensTh
CBOMCTBA CTEIICHU JIJIsl IPeoOpa3oBaHUs
BBIPAYKECHUI, COJIEPKAIUX CTEIECHU C IETbIM
roka3arelieM. BBIIOIHATE NeHCTBHS C YHCIIaMH,
3alMCaHHBIMU B CTAaHJAPTHOM BHI€ (YMHOXXEHHE,
JICTICHNE, BO3BE/ICHUE B CTEIICHD )

Anrebpandeckue | KBaapaTHbiil TpéxuieH. Pacno3naBath KBaipaTHBIN TPEXUIEH,
BBIPAKEHUS. Pasznoxenne kBagpaTHOro YCTaHaBJIMBATh BO3MOKHOCTb €r0 Pa3Io>KeHHs Ha
KBagpatubrit TpEXUWIEHA HA MHOKUTEIN MHOXUTENN. PacknanpiBaTh Ha MHOXKUTEIN
TPEXUIEH KBaJPaTHBIN TPEXWIEH C HEOTPULATEIBHBIM

(54) JTUCKPUMHUHAHTOM

Anrebpanveckue | Anredpandeckas 1po0Ob. 3anuceIBaTh alreOpandyecKkrue BhIPAKEHUsI.
BBIPAKEHUS. JlonmycTuMble 3HAYEHUS Haxoauts o6nacTs ornpenenaeHus paiuoHaIbHOTO
Anrebpanyeckasi | IEPEeMEHHBIX, BXOISIIIUX B BbIpa)XEHUS. BBINOJIHATH YNCIOBBIE 1OJCTAHOBKH
IpoOb anredpanvecKre BhIPaKECHHUS. U BBIUUCIISITH 3HaY€HUE APOOH, B TOM YHCITIE C

(15 3) OcHOBHOE CBOMCTBO MOMOILBIO KANbKYJIsATOpa. POPMYIHPOBATH

anreOpanyeckoit Apoou.
Coxkpatenue qpooei.
CrnoxeHue, BBIYMTAHHE,

OCHOBHOE CBOMCTBO ayire0pandeckoil 1podu u
HOPUMEHSATbH €ro JUIsl IpeoOpa3zoBaHus APOOei.
BoInonHATh neficTBUS ¢ anreOpanyecKuMu
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YMHOKEHHE H JICJICHUE
anreOpandeckux Ipooei.
[IpeoOpa3oBanme BEIpa)KEHUH,
coJieprKaluX aaredpanyeckue
npobu

npo6simu. [IpumensaTs npeoOpazoBaHUA
BBIPQ)XCHUM IS PELICHU 3a1a4. Beipaxars
nepeMeHHbIe U3 popmyn (huznyeckux,
TreOMETPUIECKUX, OTIMCHIBAIOIINX OBITOBBIC
CUTYaIl1N)

YpaBHeHud u
HEPaBEHCTBA.
KBagpartusie
ypaBHEHUS

(1549)

Ksanparnoe ypaBaenue. Henonnoe
KBajpaTHOe ypaBHeHHE. Dopmyna
KOpHEW KBaJpaTHOTO YpaBHEHUSI.
Teopema Buera. Pemienue
YpaBHEHUH, CBOJAIIUXCA K
KkBasipaTHbIM. [Ipocreiime
JIpOOHO-pAIIMOHATIEHBIE
ypaBHeHus. PelieHre TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO KBaJIPaTHBIX
ypaBHEHUH

PacriozHaBath KBaJipaTHbIE YpaBHEHHUS.
3anuceIBaTh GOpMYITy KOPHEH KBaJIpaTHOTO
YpaBHEHUS; pellaTh KBaJlpaTHbIE YPaBHEHUS —
MIOJIHBIE U HemnouHble. [IpoBouTe mpocremue
UCCJIEI0BAHMS KBAIPATHBIX YPABHEHMIA.

Pemate ypaBHeHMS, CBOASAIIMECS K KBaJAPATHBIM,
C TI0- MOIIBIO MPeoOpa3OBaHMI B 3aMEHOM
nepeMmeHHoil. Ha0mronate u aHaIM3UpoBaTh CBSI3b
MEXy KOPHIMH B KO3PPUITHEHTaMH
KBaJJpaTHOIO ypaBHeHUs. POpMyIUpOBaTh
TeopeMy Buera, a Takxke oOpaTHYIO TeopeMmy,
MIPUMEHATH 3TU TEOPEMBI JJIs PEIICHUS 3a1a4.
PemaTth TekcTOBbIE 332U aNreOpanvuecKum
Croco0OM: MEPEXOAUTH OT CIIOBECHOM
(OpMYIHUPOBKH YCIOBHS 3a/1a41 K
areOpanyeckoi MOJIeNTH MyTEM COCTaBJICHUS
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YpaBHEHHMS; peLIaTh COCTABICHHOE YPAaBHEHHE;
UHTEPIPETHPOBATH PE3YNIbTAT. 3HAKOMHUTHCS C
UCTOPHEN Pa3BUTHUS alTeOpBbI

YpaBHeHud u
HEpPaBEHCTBA.
Cucremsl
YpaBHEHUU

(13 9)

JIuneliHOE ypaBHEHHUE C IBYMS
MepEMEHHBIMH, €ro Ipaduk,
MIpUMEPHI pElIeHNs ypaBHEHUN B
uenbix yuciax. Pemenue cucrem
JIBYX JIMHEWHBIX YPABHEHUH C
IByMs iepeMeHHbIMU. [TpuMepsl
peLIeHNs] CUCTEM HEIMHEHHBIX
YpaBHEHUH C IBYMS
nepeMeHHbIMU. [ padrueckas
UHTEpIpeTalys ypaBHEHUS C
JIBYMs IIEPEMEHHBI- MU U CUCTEM
YpaBHEHUH C JBYMS
nepeMeHHbIMU. Perienue
TEKCTOBBIX 33J[a4 C IOMOIIbIO
CHCTEM YpaBHEHUI

PacriozHaBath MHENMHbIE YpaBHEHUS C ABYMS
nepeMeHHbIMU. CTPOUTH rpapUKy JIMHEHHBIX
YpaBHEHUH, B TOM YHCJI€, UCTIOIb3Ys HU(POBBIE
pecypcsl. Pasnnuats napasenbHble U
NepeCeKaoNInecs IPsIMbIE IO UX YPaBHEHHUSM.
Pemrate cuctemsl JBYyX TMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU TOICTAHOBKOM U
CJ0KeHueM. Pemarte npocTeniiue CUCTEMBI, B
KOTOPBIX OJTHO U3 YPAaBHEHUH HE SBISIETCA
nuHerdHbIM. [IpuBOoIUTE rpadudecKyro
MHTEPIIPETALMIO PEIICHUS YPAaBHEHUS C IBYMS
MEPEMEHHBIMH U CUCTEM YPaBHEHUI C ABYMS
nepeMeHHbIMH. PelaTs TeKCTOBbIE 3a1a4u
anredpandeckum crnocooom

YpaBHeHUS U
HEPABEHCTBA.
Hepasencraa

UYucnossle HEPAaBEHCTBA U UX
ceorictBa. HepaBeHCTBO € 0qHOMU
rnepeMeHHou. JInHelinbie

®opMynHpOBaTH CBOMCTBA YMCIOBBIX
HEPABEHCTB, WJUTIOCTPUPOBATH UX HA
KOOPJAMHATHOU MPSIMOM, T0KAa3bIBATh
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(12 3) HEpaBEHCTBA C OJIHOW NEepEeMEeHHOM | anreOpanydecku. [IpumMeHsTh CBOiCTBA
u ux pemienue. Cuctemsl HEPaBEHCTB B XO/JI€ peleHus 3aaa4. Pemarp
JIMHEHHBIX HEPABEHCTB C OJTHOMI JIMHEHHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOM,
MIEPEMEHHOM U UX pELICHHE. n300paxkaTh pelIeHre HEPABEHCTBA HA YUCIOBOM
N3obpaxenue pemeHus npsAMOi. PemaTte cucTeMbl JIMHENHBIX
JIMHEITHOTO HEPaBEHCTBA U UX HEPaBEHCTB, N300paXkaTh PEIIEHUE CUCTEMBI
CHUCTEM Ha YUCJIOBOM IIPSIMOM HEPaBEHCTB HA YMCJIOBOW NPSIMOMN

OyHKIWY. [Tonsarue pynkmuu. O6macTh Hcnonp3oBaTh PyHKIIMOHAIBHYIO TEPMUHOJIOTHIO

OcHoBHbIE OTIpEJIeNIEHUs] 1 MHOXECTBO U CUMBOJIUKY. BoIunciaTh 3HaueHus: QyHKINH,

TTOHATHUS 3HaueHUH GyHKIU. CriocoObl 3aJIaHHBIX (popMysamMu (TIpU HEOOXOTUMOCTH

(59) 3amanus GyHKun. ['paduk HCITO0JIh30BaTh KAJIbKYJISTOP); COCTABIIATH

¢dbyakuun. CBolcTBa PYHKIMH, UX
oToOpakeHHe Ha rpaduke

TaOnuIbl 3HAYeHUH QyHKIH. CTPOUTH IO
ToukaM rpaduku GyHkmii. OnuchIBaTH CBOKWCTBA
GyHKIIMK Ha OCHOBE €€ rpad)uuecKoro
npencTanienus. Mcmnonb3oBarhb
(GyHKIMOHATBHYIO TEPMHUHOJIOTHIO U CUMBOJIUKY.
HccnenoBath npuMepsl TpaduKoB, OTPAKAIOIINX
pealibHbIe Mpoliecchl U sBineHus. [IpuBoanute
MPUMEPHI MIPOLIECCOB U SIBICHUHN C 3aJaHHBIMU
cBoiicTBamu. Mcmnonbp30BaTh KOMIBIOTEPHBIE
MPOTPaMMBI JIJIsl IOCTPOEHUS TpaduKOB (HYHKIIHIA
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Y U3YYCHHS UX CBOWCTB

OyHKIUU.
Yucnossie
byHKIIH
(9 1)

Utenue u nocrpoeHue rpadukon
¢bynkuuit. [Ipumepsr rpadukoB
(GyHKIUH, OTpaXAOIIUX PeaTbHbIC
npoueccsl. PyHKIUH,
OTIHCBHIBAIOLIUE MPSAMYIO U
00paTHYIO TPOTIOPIIMOHATBHBIC
3aBUCHUMOCTH, UX TpauKU.
['unepbomna.

HaxoauTs ¢ momombio rpaduka QyHKIHH
3HaUEHUE OJJHOU U3 pacCMaTpUBAEMBbIX BEIMUUH
10 3HAYEHUIO APYroil. B HECIOXKHBIX cllydasx
BBIPAXKaTh POPMYIION 3aBUCUMOCTb MEXTY
BennurHaMu. ONKCHIBATh XapakTep W3MEHEHUSI
OJIHOM BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
apyroil. Pacno3zHaBars BUbI H3y4aeMbIX
¢yukumii. [Toka3plBaTh cXeMaTHYECKU
II0JIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpadukoB GpyHkmuii Mcrnonp3oBath
GyHKIIMOHATBHO-TpauuecKue mpeICTaBICHUS
JUIsl PELIeHUs U UCCIIEJOBAaHUS YpaBHEHUH U
cucreM ypaBHeHuil. [Ipumenarts mudposbie
pecypcesl i HOCTpOeHUs rpaduKOB (PyHKIMH

IToBTOpEHUE 1
0000111EHNE

(6 1)

IToBTOpEHHE OCHOBHBIX MOHSATHH H
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011eHrEe 3HAHUI

Br16upath, npUMeHsTh, OLIEHUBATH CIIOCOObI
CpaBHEHHMsI YMCEJI, BEIUMCICHU, TpeoOpa3oBaHnit
BBIPA)XEHUI, peLICHUs YPaBHEHU.
OcyiecTBISTH CAMOKOHTPOJIb BBITOJTHAEMBIX
JIEHCTBUM M CaMOIIPOBEPKY pe3yibTaTa
BBIYHCIICHUH, TPeoOpa30BaHmii, TOCTPOCHUH.
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Pemrate 3a7aumn U3 peaybHON JKU3HU, IPUMEHSTH
MaTeMaTUYeCKUe 3HAHMS JJIsl PEIICHUS 3a/1a4 U3
JpYruXx MpeaMeToB. Pemars TEKCTOBbIE 3a/1a4H,
CpaBHUBATh, BEIOMPATH CIIOCOOBI PEIICHHUS 3a0a4H

9 xiacc (102 u)

HazBanne OCHOBHOE COJIep)KaHUE OCHOBHBIE BU/IBI ICATEIILHOCTH 00yYarOIINXCS
pasnena
(4mciio 9acoB)
Yuciaa n PanmonansHbIe yncia, Pa3BuBaTh npeacTaBiIeHUs O YUCIAX: OT
BBLIYHCJICHUAL. HpparoHAIbHBIE YHCIIA, MHOECTBA HATypaJIbHBIX YHCEJ 10 MHOYKECTBA
JlelicTBUTEIIbHBIC | KOHCYHBIC H OECKOHECUHBIC JIeHCTBUTEIBHBIX uncesl. O3HAKOMUTHCS C
qyciia JECATUYHBIC TpoOn. MHOKECTBO | BO3MOYKHOCTBIO TIPEJICTABIICHUS JIEHCTBUTEIIBHOTO
(9 4) JIEMCTBUTEIbHBIX YHCEIT; Yyucia Kak 0ECKOHEUHOH ACCITUYHON PO OH,

I[efICTBI/ITCJILHBIC qHrciia KakK

OECKOHEYHBIE ACCATUYHBIC ,Z[pO6I/I.

BzaunMHO oHO3HAYHOE
COOTBCTCTBUC MCIKIAY
MHO>KECTBOM JECHCTBUTEIbHBIX
YHUCCJI U MHOKECTBOM TOYCK

IPUMEHSATh JECATUYHbIC TPUOIHKEHUS
pPaLMOHATIBHBIX U UPPALUOHATIBHBIX YHCEIL.
N306paxats 1eficTBUTENbHBIE YHCIa TOUKAMHU
KOOP/AWHATHOM NMpsMOH. 3anuchIBaTh, CPAaBHUBATh
Y YIOPSAI0YNBATH JEUCTBUTEIBHBIE YUCIIA.
BbInosIHATE, coUeTast yCTHBIE U IUCbMEHHBIE
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KOOPAMHATHOU IIPSMOM.
CpaBHEHHE IEUCTBUTEIBHBIX
qrcen, apudMernaeckue
JIEUCTBUSA C IEUCTBUTEIBHBIMU
yucnamu. [Tpubnuxénnoe
3HAYE€HHE BEJIMYHMHBI, TOUHOCTh
npubmkenus. OKpyriieHue
yucen. [Ipukuaka u onieHka
pEe3yJIbTaTOB BHIYMCICHUI

npuémsl, apu(METHUECKHE JEHCTBUS C
palMOHANIBHBIMU YMCIIAMH; HAXOIUTh 3HAYCHUS
CTEIEHEN C LEJIBIMU MMOKA3aTEeJISIMA U KOPHEH;
BBIYUCIISITH 3HAYEHUS YUCIIOBBIX BBIPAKCHUA.
[TosyunTs ipeacTaBieHUE O 3HAYUMOCTH
JIEWCTBUTENbHBIX YUCET B MPAKTUYECKOMN
JIeSITeTbHOCTH YeTIoOBeKa. AHAIM3UPOBATH U
JIeaTh BBIBOABI O TOYHOCTH MPUOIMKCHUS
JIEWCTBUTEIILHOTO YKCIa IPU PEIICHUH 3a/1a4.
OKpyrisATh 1€HCTBUTENIBHBIEC YMCIIA, BBIIOIHTh
MIPUKUJIKY PE3YJIBTATA BBIUUCICHUMN, OLICHKY
3HAYEHU YHCIIOBBIX BBIPAKEHUNU. 3HAKOMUTHCS C
VCTOPHUEN pa3BUTUSI MATEMATUKHU

YpaBHeHusa u
HEpaBEHCTBA.
YpaBHeHus ¢
OJHOU
MEPEMEHHOHN
(14 q9)

JIuneitnoe ypaBHenue. Penenue
YPaBHEHUH, CBOIALIMXCS K
nuHeHbM. KBagpaTHoe
ypaBHeHUE. Pelienue ypaBHEHU,
CBOASILMXCSA K KBaJPAaTHBIM.
buxBanpaTHble ypaBHEHUS.
IIpuMepsl penieHust ypaBHEHUI
TPEThEN U YETBEPTOU CTENECHEU

OcBauBarp, 3alIOMUHATh U IPUMEHSTH
rpaduyueckue MeTo/Ibl IPU PElICHUH YPaBHEHUH,
HEPABEHCTB U WX cucTeM. Pacmo3HaBath 1enbie u
IpoOHbIe ypaBHEeHHs. Pemiats nuHelHbie 1
KBaJIpaTHBIC ypaBHEHUS, YPaBHEHHsI, CBOIAIINECS
K HUM, TIpOCTeHIue ApoOHO-palluoHaIbHbIC
ypaBHeHus. [Ipennarate BO3MOKHBIE CTIOCOOBI
pellleHrs TEKCTOBBIX 3a/1a4, 00CYK/IaTh UX U
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PaznoxxenueM Ha MHOKUTEIH.

Pemenne 1poOHO-pariMoOHANTBHBIX
ypaBHEHUH. Pellienne TeKCTOBBIX
3a/1a4 anreOpandecKuM METOI0M

pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIMU CIIOCOOAMMU.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MaTEMaTUKU

YpaBHeHud u
HEpPaBEHCTBA.
Cucremsl
ypaBHEHUU
(14 9)

JIuneliHOE ypaBHEHHE C IBYMS
TEPEMEHHBIMU U €T0 TpaduK.
Cucrema ByX JTMHEHHBIX
YpaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ PELLICHUE.
Pemenue cucreM aByx
YpaBHEHUH, OJJHO U3 KOTOPBIX
JINHENHOE, a APYroe — BTOPOu
crenenu. ['paduyeckas
nHtepnperanus CUCTEMBI
YpaBHEHUH C IBYMS
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 33]1a4
anredpanvdeckuM crnocooom

OcBauBath U NPUMEHATH TPUEMBI pEelICHUS
CHUCTEMBI JBYX JIMHEHMHBIX YPABHEHUH C IByMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHECHHI, B
KOTOPBIX OJTHO YPABHEHHUE HE SIBISETCS
nuHerHbIM. Mcnonp30BaTh QyHKIIMOHATBHO-
rpaguyeckue npeAcTaBIeHUs A PelIeHus 1
HCCIICJOBaHNs YPABHCHUN U CUCTEM.
AHanM3UpOBATH TEKCTHI 3314, PEIIATh UX
areOpanyeckuM CrocoOoM: MepeXouTh OT
CJIOBECHOHM (POPMYJIUPOBKU YCIOBHUS 3aauu K
ayireOpandeckoi MOJeNu MyTEéM COCTaBJICHUS
CUCTEMBI yPaBHEHU; peliaTh COCTaBICHHYIO
CUCTEMY ypaBHEHUI; HHTEPIIPETUPOBATD
pe3yabpTaT. 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTE€MaTUKU

YpaBHeHUS U
HEPABEHCTBA.

HucnoBble HEPABEHCTBA U UX
cBoiicTBa. JInHeliHbIE

Yurath, 3aMMCHIBaTh, IOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA; UCIOJIb30BaTh
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HEpaBEHCTBA HEpaBEHCTBA C OJHOM CUMBOJIMKY U TEPMUHOJIOTHIO. BBIOIHATH
(16 1) IIEPEMEHHOM U UX pELICHUE. peoOpa3oBaHUs HEPABEHCTB, UCIIOJIb30BaTh IS
Cucrembl TUHEHHBIX HEPABEHCTB | IPE0Opa30BaHMsI CBOMCTBA YHCIOBBIX
C OJIHOM IEPEMEHHOU U UX HepaBeHCTB. Pacnio3HaBaTh JTMHENHBIE U
pemienue. KBagpatHbie KBaJpaTHbIC HEPaBEHCTBA. Pemars nuHelHbIe
HEpaBEHCTBA U UX pEIICHUE. HEPaBEHCTBA, CUCTEMbI JIMHEWHBIX HEPABEHCTB,
I'padmueckas unTEpHIpeTanys CUCTEMBbI HEPABEHCTB, BKJIIOUAIOLIUX KBaAPaTHOE
HEpaBEHCTB M CUCTEM HEPABEHCTB | HEPABEHCTBO, U pelIaTh UX; 00CYX/1aTh
C IBYMS IEPEMEHHBIMU noJiydyeHHble penienus. M3obpaxars pemieHue
HEPaBEHCTBA U CUCTEMbl HEPABEHCTB HA YUCIIOBOM
IPAMOI, 3aIUCBIBATh PEILIEHUE C TIOMOLIBIO
CHUMBOJIOB. PemaTh KBaJpaTHbIe HEPABEHCTBA,
UCIOJIb3Ys TpapUUecKue MpeCTaBICHUS.
OcBauBaTh U IPUMEHATh HEPABEHCTBA IPU
pELICHUH Pa3IMYHbIX 3334, B TOM YHCIe
PAaKTUKOOPHUEHTUPOBAHHBIX.
OyHKIUH KBagpatuunas ¢pyHkuus, eé Pacnio3HaBath BuAbI H3ydaeMbIX (DyHKIIHIA;
(16 9) rpaduk u cBoiictBa. [Tapaboua, WJUTFOCTPUPOBATh CXEMATHYECKU, OOBICHATH

KOOPJIMHATHI BEPIIUHBI
napaboJibl, OCh CAMMETPUH
napabousbl. CTeneHHple QyHKINUN

pacIoJ0OKEHUE Ha KOOPIMHATHOM TNIOCKOCTH
rpauKoB QYHKIUI B 3aBUCUMOCTHU OT 3HAUEHUI
K03((pUIIMEHTOB; ONUCHIBATH UX CBOMCTBA.
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C HaTypaJbHBIMHU TOKA3aTeNIAMU 2
u 3, ux rpaduKu U CBOKCTBA.

Pacno3naBate KBagpaTUYHYIO (YHKIHUIO IO
dopmyre. IIpuBoaUTs MPHUMEPHI KBAPATHIHBIX
3aBUCUMOCTEHN U3 peaIbHOU KU3HU, PUUKHU,
reoMeTpuu. BoBisATE 1 06001aTh 0COOEHHOCTH
rpaduka KBaapaTHIHOH QyHKIME y = ax’+hX+C.
Crpoutsb 1 n300paxkaTb CXeMaTUYeCKH rpapuKu
KBaJIpaTUYHBIX QYHKIHNM, AHaIN3UpOBaTh U
MPUMEHSTh CBOMCTBA U3YYEHHBIX PYHKIIMH IS
UX MTOCTPOEHHUS, B TOM YHUCJIE C TOMOIIbIO

U (PPOBBIX peCypcoB

YuciaoBbie
IOCJIEIOBATEILHO
CTH

(1549)

[Tonatue uncnoBoit
MIOCJIEI0BATEIBHOCTH.
3ajaHue nociaea0BaTesIbHOCTH
peKyppeHTHOM popmysoit u
dhopmyoit n-ro uiaeHa.
Apudmernueckas u
reoMeTpHuuecKasi IpOrpecCHH.
@opMyIibl N-To 4jieHa
apupMeTHIeCKOn n
FeOMETPUYECKON MTPOrpeECCHi,
CYMMBI IIEPBBIX N YJIECHOB.

OcBauBaTh U NPUMEHSATh UH/IEKCHBIE
0003HaueHMsl, CTPOUThH PEUEBbIC BHICKA3bIBAHNUS C
UCIIOJIb30BAHUEM TEPMUHOJIOIMH, CBSI3aHHOM C
HOHATUEM I0CIIEI0BATENBHOCTH. AHAIU3UPOBATh
(GopMyIy N-ro 4ieHa NoCIe0BaTeIbHOCTU WIN
PEKYPPEHTHYIO (POPMYITY U BBIUUCIIATh YJICHbI
HOCJIe10BATEIbHOCTEH, 3aJaHHBIX STUMHU
dopmynamu. YcraHaB/IMBaTh 3aKOHOMEPHOCTh B
IIOCTPOECHUH NOCIEA0BATEIBHOCTH, €CIIU
BBIIIMCAHbI IIEPBHIE HECKOJIBKO €€ UJICHOB.
Pacnio3HaBate apupMeTHYECKYIO U
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N300pakeHue 4ieHOB
apudmeTnueckon u
reOMETPHUYECKON MPOrpeccuit
TOYKaMH Ha KOOPAMHATHOU
IIJIOCKOCTH. JINHEWHBIN U
SKCIIOHEHIIMAIbHBIN POCT.
CnosxHble POLIEHTHI

F€OMETPHUUYECKYIO IIPOIPECCUH NIPU PA3HBIX
cnocobax 3aganus. Pemate 3aqauu ¢
UCTIOJIb30BaHUEM (POPMYI N-TO YIeHa
apu(METHIECKON U TEOMETPUYECKON IPOTPECCHIA,
CYMMBI IIEpBBIX N uieHOB. M300paxaTh 4ieHbl
IIOCJIEI0BATEILHOCTH TOUYKAMH Ha KOOPAMHATHOU
IJIOCKOCTH. PaccmaTpuBaTe NpuMeEpsI POLIECCOB
Y SIBJICHUU U3 pEaJIbHOM KHU3HH,
WUTFOCTPUPYIOIINE U3MEHEHUE B
apuMeTUIECKOU MPOTPECCUH, B TEOMETPUUECKON
nporpeccuu; n300paxarb COOTBETCTBYIOLIUE
3aBUCUMOCTH rpaduuecku. Pemats 3anaun,
CBSI3aHHBIE C YUCIIOBBIMU
IIOCJIEZIOBATEIBLHOCTAMH, B TOM YHCIIE 3aJja4U U3
peasbHOM )KU3HU C UCHOJIb30BaHUEM LIU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJIHIL,
rpau4ecKkoro KajlbKyasTopa U T.11.). Pemarts
3a/1a4M Ha CJI0XHBIE ITPOLIEHTHI, B TOM YHCIIE
3aJjauu U3 peanbHOM MPAKTUKH (C
UCIIOJIb30BAHUEM KaJIbKYJIATOPA). 3HAKOMHTHCS C
VCTOpHUEN pa3BUTHsI MaTEMaTUKU
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[ToBTOpEHME,
00001Ienue,
CUCTEMaTH3AIUS
3HAHUM

(18 1)

Uwucrna v BBIYUCIICHUS (3aIUCh,
CpaBHEHUE, ICUCTBUS C
JCHUCTBUTEILHBIMH YHCITAMH,
YHCIIOBas IPSIMasi; MPOIICHTHI,
OTHOIICHHSI, TTPOTIOPITUH;
OKpYIJICHUE, TPUOTUKEHHE,
OIICHKA; PEIIICHHE TEKCTOBBIX
3a1a4 apuhMEeTUIECKIUM
criocobom)

AnreOpandeckue BhIpaXKEHUS
(mpeoOpazoBaHue
anreOpanvecKux BhIPAKECHUM,
JOIYCTUMBbIE 3HAYCHHUS])

OyHKIMU (MOCTPOEHUE, CBOMCTBA

W3YYEHHBIX (QYHKIUH;
rpaduueckoe perieHue
YpaBHEHUH U X CHCTEM)

OnepupoBaTh MOHATUSIMHU: MHOYKECTBO,
MIOJIMHOKECTBO, OTIEpAIMX HaJl MHOKECTBAMHU;
HCTI0JIb30BATh IPaMueCcKOe MPEACTABICHUE
MHOYECTB JJIsl OTIMCAHUSI PEabHBIX MPOIECCOB U
SIBIICHH, TIPU PEIICHUH 3a/1a9 U3 APYTUX
y4€OHBIX MPEAMETOB. AKTyaJIU3UPOBATh
TEPMUHOJIOTHIO ¥ OCHOBHBIE JICHCTBHS,
CBSI3aHHBIE C YHCIAMU: HaTypaJIbHOE YHUCIIO,
IPOCTOE M COCTABHOE YHCIIA, IETMMOCTh
HaTypaJbHbIX YUCEJl, IPU3HAKU AETHUMOCTH,
LEJI0€ YHMCII0, MOAYJIb YHCia, OOBIKHOBEHHAS U
JecATU4Has ApoOu, CTaHAAPTHBIN BUJ YUCIa,
apu(dMeTHYeCKUil KBaJipaTHbIM KOPEHb.
BeInosiHATe AelcTBYS, CPaBHUBATH U
yIOPSIOUMBATh YUCIIA, IPEICTABIATh YKCiIa Ha
KOOP/AMHATHOM NMPSIMOM, OKPYTJISATh YUCIIA;
BBINOJIHATh NPUKUAKY U OLIEHKY pe3yJbTaTa
BbIUMCIIEHUH. PemaTs TekcToBbIE 3a/1a4n
apudmeTHuecKkuM crocodbom. Pemarp
IpaKTUYECKUE 3a7a4M, CO/IeprKallue MPOLEHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH:
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CKOPOCTb BpPEMs — PACCTOSIHUE, IIeHA —
KOJIMYECTBO — CTOUMOCTb, 00BEM pabOThl — BpeMst
— MPOU3BOAUTEIILHOCTD Tpyaa. Pazoupats
peanbHbIC )KU3HEHHBIE CUTYaIUH,
dbopMyIHpOBaTh UX Ha A3BIKE MATEMATHUKH,
HAXOJIUTh PEIICHUE, MPUMEHSISI MaTEMaTUYECKUMA
anmapar, HHTepIpPEeTUPOBATh PE3yIbTaT
OrniepupoBaTh MOHITUSMU: CTETICHD C LIEITBIM
nokasaTeseM, apu(pMeTHIeCKui KBaJpaTHBII
KOpEHb, MHOTOWICH, ajredpandeckas a1po0b,
TOXKJIECTBO. BLITTOIHATE OCHOBHEIE NEWCTBYS:
BBITIOJIHATH pacy€Thl o GopMynam,
peoOpa3oBbIBATH 1IelIble, JPOOHO-PALIMOHAIBHBIE
BBIPAYKEHUS U BBIPAKEHUS C KOPHSIMU,
pealn30BbIBATh PA3JI0KEHUE MHOTOYJICHA Ha
MHO>KHUTEJIH, B TOM YHUCJIE C UCTIOJIb30BaHUEM
dbopMyn pa3HOCTH KBaIpaTOB U KBaJIpaTa CyMMBbI
U Pa3HOCTH; HAXOJAUTh JOMYCTUMbIE 3HAUCHHS
MEPEMEHHBIX I JPOOHO-paIlMOHATBHBIX
BBIPa)XKEHU, KOpHEH.

MoiennpoBaTh ¢ TOMOIIBIO POPMYINT peasibHbIE
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npoueccsl U siBaeHus. OnepupoBaTh NOHATUAMU:
bynkus, rpadpuk GyHKEH, HyH QYHKIAH,
IIPOMEXKYTKU 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIEE U
HauMEHbIlIee 3HaYCHUS PYHKIUU.
AHanu3upoBath, CPaBHUBATDH, OOCYKAAThH
CBOMCTBa (PYHKILUMN, CTPOUTH UX TpapuKU.
OmnepupoBaTh MOHATUSMU: TIPSIMAsT
MPONOPLHUOHAIBLHOCTD, 0OpaTHast
IPONOPLHUOHATIBHOCTb, TMHEHHAs QyHKIHA,
KBaapaTuyHas QyHKIMs, mapadosia, runepooa.
Hcnonb30Batek rpauky Ui ONpeIesIeHUs
CBOICTB, POLIECCOB U 3aBUCUMOCTEH, JUIs
peleHus 3a/1a4 U3 APYrux yueOHbIX IPEIMETOB U
peaabHON )KU3HU; MOJEITUPOBATh C IIOMOIIBIO
rpauKOB peasibHbIe MPOLIECCHI U SIBICHHUSL.
Beipaxats hopMynaMu 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

IIpu pa3pabotke paboueil mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHUM YYTEHBI BO3MO>KHOCTH
UCTOJb30BAHUS  DJEKTPOHHBIX (IUQPOBBIX) 0Opa30BaTENbHBIX PECYpPCOB, SBISIOMUXCA  y4eOHO-
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METOJUYECKUMU MaTepuanaMu (MyIbTUMEIUNHHBIE IMPOIPaMMBbl, JIEKTPOHHBIE YYEOHMKU W 3a/JladHMKH,
AIIEKTPOHHBIE OMOIMOTEKH, KOJUIEKIMH IH(POBBIX 00pa30BATENBHBIX PECYPCOB), HUCHOIB3YEMBIMHU IS
oOy4eHHsT W BOCIHUTAHUS, NPEACTABICHHBIMH B OJIIEKTPOHHOM (IIM(PPOBOM) BHUAE U PEATUIYIOUTUMHU
JTUIAKTUYECKUE BO3MOXKHOCTH MKT, COJEp’KaHHUE KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00
00pazoBaHuM.
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[Tpumepnas pabouas nporpamma
yuebnoro kypca «['eomerpus». 7 — 9 ximaccel

enn u3ydenust yaeOHOTO Kypca

Crnenys mpencTtaBieHHOM pabodueil mporpamMme, HauWHAs C
CeIbMOI0 Kjlacca Ha ypoKax IeOMEeTpUM OO0ydarolMics Y4UTCs
IIPOBOJUTH JI0KA3aTEJbHbIE PACCYXKJIEHUS, CTPOUTH JIOTMYECKHE
YMO3aKJIIOYEeHHUsI, JI0Ka3bIBaTh UCTHHHBIE YTBEP)KIECHHUSI U CTPOUTH
KOHTPHPUMEPBl K JIOXKHBIM, MPOBOJAUTH PACCYKIEHUS «OT
MIPOTUBHOTO», OTJIMYATh CBOWCTBA OT NMPHU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEpXKACHHA. YUEHUK, OBJAJAEBIIUNH HCKYCCTBOM
paccyxaarb, OyAeT MPUMEHSTH €ro U B OKPYKaroIleH *KU3HU.

Bropoil  menbr0  M3y4eHHMsT ~ T€OMETPUU  SIBIIETCS
UCIOJIb30BaHME €€ Kak MHCTPYMEHTa TMpU peHIeHHH Kak
MaTeMaTHYeCKUX, TaK U MPAaKTUYECKUX 3ajad, BCTPEUAIOIIHUXCS B
peanbHON kM3HU. OKOHYMBIIMKA KypC TE€OMETPUM IIKOJBHHK
JOJIKEH OBITh B COCTOSIHMM OTPEIENIUTh T€OMETPUUECKYIO GUTYDPY,
OMHCaTh CJIOBAMM JAaHHBIA 4epTEX WIM PUCYHOK, HAWTH IJIOLIA]b
3€MENBHOTO  y4yacTKa,  paccuuTaTb  HEOOXOOUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kaleyiss Win TpeOyeMble pa3sMephl rapaxa ajs
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTEIbHAS
JUHHUS B W3YYCHMM TI'€OMETpUH B IIKose. JlaHHas MpakThyeckas
JUHUS SBIIETCS. HE MEHee BaXKHOM, 4YeM IiepBas. YUUTEINo
peKOMEH/yeTcs MoA0UpaTh 3a/aun MPaKTUYECKOro XapakTepa Uls
paccMaTpuUBaeMbIX TEM, YYHUTh JAETe€d CTPOUTh MaTeMaTHYeCKue
MOJIENIH PEabHbIX )KU3HEHHBIX CUTYallUl, IPOBOAUTH BBIYUCICHHUS
U OLEHMBAaTh aJEKBAaTHOCTb IOJYy4EeHHOro pe3ynbrata. Kpaiine
BAXXHO NOJYEPKUBATH CBSI3U I'€OMETPUHU C JAPYTUMHU IpEeIMETaMHU,
MOTHBHUPOBATh MCII0JIb30BATh ONPEACICHUS F€OMETPUUECKUX (PUryp
U MOHSTUH, AEMOHCTPUPOBATh NPUMEHEHHE MOJIyYEHHbIX YMEHUH B
¢u3nKe U TeXHUKE. DT CBsI3U HanboJjee ApKo BUAHBI B TeMaX «BEK-
TOPBD», KTPUTOHOMETPUUYECKUE COOTHOIIECHUS»,«METO KOOPANHAT»
u «reopema ITucgaropay.

MecTto yueOHOTO Kypca B yueOHOM IJIaHe
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CornacHo ydeOHOMY IaHy B 7 — 9 Kiaccax u3ydaercs
y4eOHblii Kypc «l'eoMeTpus», KOTOpBIA BKIIOYACT CJCIYIOILINE
OCHOBHBIE pa3jienibl coaepkanus: «I'eomerpuyeckue GUrypsl U ux
CBOMCTBa», «l3MepeHHe TIeoMeTpUuYecKUX BEIUYMH», a TaKKe
«/lexapToBBI KOOPJIMHATHI HA MJIOCKOCTHY, «BekTopbI», «JIBHKEeHUA
wiockoctu» U «IIpeobpazoBanus mogoous».

VY4eOHbIN IUIaH NpeaycMaTpUBAET U3YYEHHUE T'€OMETPUU Ha
0a30BOM ypoBHE 68 y4eOHBIX YacOB B YU€OHOM TroJIy, BCETO 3a TPH
rosa oOy4yenust — 204 gacos.

Conepxkanne yaeOHOTO Kypca
7 xnacc

Hauanenubie noHsTus reomerpun. Touka, mpsiMasi, OTPE3OK,
nyd. Yros. Bunael yrimoB. BepTukanbHblE M CMEXHBIE YIVIBL.
buccekrpuca yria. Jlomanas, MHOroyrosbpHukK. [lapamiensHoCTs 1
MEPIEeHIUKYIIPHOCTD MPSMBIX.

Cummerpuunble Qurypel. OCHOBHBIE CBOICTBa OCEBOM
cumMeTpun. [Ipumepsl cMMMETpUN B OKPYXKAIOILEM MHDE.

OCHOBHBIE NOCTPOEHHSI C MOMOIIBK LMPKYIS U JIMHEUKH.
Tpeyronpauk. BeicoTta, Mennana, OMCceKTpuca, MX CBOKWCTBA.

PaBHOOEpeHHBIT W  PaBHOCTOPOHHHM  TPEYTOJIbHUKH.
HepaBeHcTBO TpeyroJyibHUKA.

CpoiicTBa M MpHU3HAKU PAaBHOOEIPEHHOTO TPEYrOJbHUKA.
[Ipu- 3HaKM paBeHCTBA TPEYTOJbHUKOB.

CpolicTBa M NpPHU3HAKKM MapauiebHbIX MNpAMbIX. Cymma
YIJIOB TPEYroJIbHUKA. BHEIIHNE yriibl TpEeyroibHUKA.

[IpsiMOyroabHBIN TpeyroybHUK. CBOMCTBO MEAMAHBI IIPSIMO-
YIOJBHOTO TPEYroJbHUKA, NPOBEAEHHON K runotenyse. [Ipusnaku
paBEHCTBAa MPSIMOYTOJBHBIX TPEYroJabHUKOB. IIpsMoyronbHbIN
TpEeyroiabHUK ¢ yriom B 30 .

HepaBeHncTBa B reoMeTpuM: HEpPaBEHCTBO TPEYTOJIBHMKA,
HEpaBEHCTBO O JJMHE JIOMaHOW, TeopeMa O OoJIbIIEM Yyrie Hu
OosblIel cTOpOHE TpeyroyibHuKa. [lepneHuKkyssp U HaKJIOHHAS.

I'eomerpuueckoe wmecto ToYek. buccekrpuca yrma u
CEpEIVHHBIN NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUUECKHE MECTa
TOYEK.
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OKpy)XHOCTb W Kpyr, XOpJa M JHMaMeTp, MX CBOMCTBA.
B3anmHOe pacnolioxkeHne OKpYKHOCTU U npsimoil. KacarenbHas u
ceKylass K OKpPYKHOCTH. OKpYKHOCTb, BIIMCAaHHas B YTOJL
Brniucannas u onvcaHHas OKpY»KHOCTH TPEYTOJIbHUKA.

8 KJacc

UYersipéxyrosnbauku. [lapamnenorpaMM, €ro npu3Haku u
cBoiicTBa. YacTHble cilyyau HapauieorpammoB (IIPSIMOYTOJIbHUK,
poMO, KBajzpaT), MX MPU3HAKU U CBOWCTBa. Tparerus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus.

Meron yaBoeHuss meauansl. LleHTpanbHas CcUMMETpHS.
Teopema ®asieca u Teopema 0 MPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue JAMHUM TpeyrojbHUKa W Tpameuuu. LleHTp Mmacc
TpPEeYroJbHUKA.

[Tomobue  TpeyroJbHUKOB, koo durment  momoowus.
[Ipusnaku momoOust TpeyroJbHUKOB. [IpuMeHeHne momoOust mpu
pEIIeHUH TPAKTUYECKUX 3aa4.

CpoiicTBa momaneii reomerpuueckux (uryp. Dopmyssr
JUId TUIOIIAAM  TPEyrojibHUWKa, MapajulerorpaMma, pomba u
Tpanenuu. OTHOIICHHUE TUIOIIAIeH MOJ00HBIX puryp.

Brruucnenune IUIOIIAIEN TPEYrOJbHUKOB Hu
MHOTOYT'OJILHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[udaropa npu
pEeLIeHUN TPAKTUYECKUX 3aa4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOro yria IpsiMOYIOJIbHOIO
TpeyroiabHuka. (OCHOBHOE TPUTOHOMETPUYECKOE  TOXKAECTBO.
Tpuronomerpuueckue ¢pynkuuu yrios B 30, 45 u 60 .

Bnucannble W UEHTpalibHbIE  YIJIbL, YTOJd  MEXKIY
KacaTeJIbHOW W XOpJoi. YTkl MEXIy XOpAaMU M CEeKYIIUMHU.
Bnucannele u©  omnMcaHHble  YETBHIPEXYTOJbHUKH. B3anmuoe
pacriosio>keHue IByxX okpyxHocteil. Kacanue okpykHocreit. O6mue
KacaTeJIbHbIE K IBYM OKPYKHOCTSM.

9 knacc
Cunyc, kocunyc, Tanresc yrios oT 0 no 180 . OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYJIIBI IPUBEICHMUSL.
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Pemenne TpeyronpHuKOB. Teopema KOCHHYCOB M Teopema
CHHYCOB. PemieHune mpakTHUECKUX 3aJad C HCIOJIb30BaHUEM
TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeoOpazoBanne monoOus. [lomoOme COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema 0 mnpousBeACHUU OTPE3KOB XOpA, TEOPEMBI O
MIPOM3BEACHUHM OTPE3KOB  CEKYIIMX, TEOopeMa O  KBajpare
KacaTeJIbHOM.

Bekrtop, mnuHa (MOAyab) BEKTOpa, COHAIpaBIIEHHBIE
BEKTOPBI, MTPOTHUBOTIOJIOKHO HaIlpaBJICHHBIC BEKTODHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpPAIlUN HaJ
BeKTOpaMu. Pa3noxeHre BeKTopa TO JBYM HEKOJUTMHEAPHBIM
BekTopaM. Koopmunatel BekTopa. CKalsipHOE TIPOHM3BEICHHE
BEKTOPOB, IPUMEHEHHE TSI HAX0XICHUS JUTHH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TUNIOCKOCTH. Y PaBHEHUS MPSMOM
U OKPYXHOCTH B KOOpJIMHATaX, MEpeceueHre OKPYKHOCTEH U
MPSAMBIX. MeToT KOOPIMHAT U €0 MPUMEHEHHE.

[IpaBuibHBIE  MHOTOYrOJIBHUKH. JlIMHA ~ OKPYXKHOCTH.
I'pagycnas u paavaHHas Mepa yriia, BBIYUCIEHUE HJIUH JIyT
okpyxxkHocTel. [lmomaap kpyra, CeKTopa, CeTMEHTA.

JIBUKEeHHsS] IMJIOCKOCTH M BHYTPEHHUE CHUMMETPUU GUryp
(ameMeHTapHble  TpeAcTaBieHus).  [lapamiensHbIE  MepeHoc.
[ToBopor.

[Tmanupyemble peIMETHBIE PE3yIbTaThl OCBOCHUS
MIPUMEPHOU paboueli mporpaMmsbl Kypca (1o rojgaM 00ydeHus )

OcBoenue yueOHOro kypca «l'eomerpus»» Ha YypOBHE
OCHOBHOTO  obmiero  oOpa3oBaHUS ~ JOJDKHO  oOecrednBaTh
JNOCTIDKEHHE  CIEAYIOIUX  MPEeIMETHbIX  00pa30BaTENIbHBIX
pE3yJIBTaTOB:

7 Knacc
- pacro3HaBaTh M3YYEHHBIE T€OMETpHUEcKrue (PUTyphl, OMpenesTh
WX B3aMMHOE pAacCMoJIOKEHHE, H300paxkaTh T'€OMETpPHUYECKUe
Gurypsl; BBIIONHITH YEPTEKU IO YCIOBUIO 3amadu. K3MmepsTh
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JIMHEUHBIC U YIJIOBBIC BCJIMYHHBI. Pemrats 3aJa4dd Ha BBIYUCJICHHUC
JJIMH OTPE3KOB U BCIIMYUH YIJIOB.

- genath TPyOylH OIICHKY JHHEWHBIX ¥ YIJOBBIX BEJIMYUH
NPEIMETOB B PEAIbHOM KU3HHU, Pa3MEPOB MPHUPOJIHBIX OOBEKTOB.
Pazmmuats PasMEPEI ITUX O6’I)CKTOB 110 IOPAAKY BCIIMYMUHBI.

- CTPOUTH YEPTEKU K TEOMETPUUECKUM 3aJadaM.

- I10JIB30BAaThCA IMprU3HaKaMu PaBCHCTBA TPEYTrOJIbHUKOB,
UCIOJIb30BaTh  IPU3HAKKU W CBOICTBA  paBHOOEIPEHHBIX
TPEYrOJBHUKOB IIPU PEIICHUN 3a1aY.

- TIPOBOJUTH JIOTMYECKHE PACCYKJEHUSI C HCIOJIb30BaHUEM
T€OMETPUUECKHX TEOPEM.

- I1I0JIb30BAaThCA IMpU3HAKaMHU PaBCHCTBaA IpsAMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIHAHBI, IIPOBEIEHHON K TMIIOTEHY3€E
NIPSIMOYTOJIBHOI'O TPEYrOJIbHUKA, B PEIIEHUH TIe€OMETPUUECKUX
3azad.

- OmpeaAciiATbL MNapaJluICIbHOCTh IMPAMBIX C IIOMOINBIO YIJIOB,
KOTOpble 00pa3yeT ¢ HUMH cekymias. OnpenensTh napauieabHOCTh
NPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSAHUN OT TOYEK OJHOMU
MPAMOM A0 TOYEK IPYror MpsSMOil.

- pemiathb 3a/1a4M Ha KJeT4yaToil Oymare.

- IPOBOAUTH BBIYUCIIEHUS U HAXOJIUTh YHUCIOBbIE M OYyKBEHHBIE
3HAYEHHUS YIJIOB B T'€OMETPUYECKHMX 3aJadyax C HCIOJIb30BaHHEM
CYMMBI yIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa3oBaHHBIX MpPU IEPECEUCHUHU JBYX MApaUICTbHBIX MPSIMBIX
cekyiel. Pemarey nmpakTuueckue 3a1a4i Ha HaX0XKJICHUE YTIIOB.

- BJAJeTh TMOHITHEM TEOMETPHUYECKOIO0 MeCcTa TOuYeK. YMeETh
OTpeeNsiaTh OUCCEKTPUCY yria U CepeAUHHBIN MEPIEeHIUKYISAp K
OT- Pe3Ky KaKk T€OMETPUUYECKUE MECTa TOUEK.

- (QopmynHpoBaTh OIpeAeieHHs] OKPYKHOCTH U Kpyra, XOpAbl H
qaMeTpa OKPYKHOCTH, I0OJb30BAThCSI UX CBOMCTBAaMH. YMETh
MIPUMEHATH 3T CBOMCTBA MPU PELLICHUH 3a/1a4.

- BJIAJETh NOHITHUEM ONHCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH,
yMeTb HaxoauTh €€ meHtp. llomp3oBarhcs (hakTaMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJJHON TOUKE, U
O TOM, 4TO CEpeAMHHbIE MEPIEHAUKYISIPbl K CTOPOHaM
TPEYroJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.
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- BIIQJICTh MOHSATUEM KacCaTeJbHOW K OKPYKHOCTH, IOJIb30BaThCS
TEOPEMOM O MEPHEHIUKYJIAPHOCTH KAacaTeJIbHOM M paauyca,
MPOBEIEHHOTO K TOYKE KACAHUS.

- MOJIB30BATHCS MPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMMU,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

- NPOBOJIUTh OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHHUS C MOMOUIBIO
LHUPKYJIA U JIMHEHKH.

8 KJacc
- pacrio3HaBaThb OCHOBHBIC BHIbBI quI)IpéxyFOHI)HI/IKOB, ux
3JICMEHTHI, I1I0JIb30BAaThCA nux CBOMICTBaAMU npu peIICHNUA
reOMEeTPUUYECKUX 3aa4.
- IPUMCHATH CBOMCTBA TOYKH nepeceycHrsds MearnaH TPCYrojbHUKaA
(TIeHTpa Macc) B pelieHuu 3a1ad.
- BJIAQJAETh INIOHATHUEM CpeJIHeﬁ JIMHUW TPEYroJIbHUKA W TpaIlcCiuu,
MIPUMEHATh MX CBOWCTBA IPU PEHICHWM TE€OMETPHYECKHX 3a/1ad.
[Tonwp30BatbCs TEOpeEMO Paneca 51 TeOpeMO 0
MPOMOPLHUOHAIBHBIX OTpe3KaxX, MNPUMEHSITb WX IS peuIeHUs
MPAKTUYECKUX 3aau.
- TNPUMEHATh NPHU3HAKU TOJ00HMS TPEYroJIbHUKOB B pPELICHUU
reOMEeTPUYECKUX 3a/1a4.
- monwb3oBatbcst  Teopemoi  Iludaropa  mms pemieHmst
reOMETPUUECKUX u MIPaKTUYECKUX 3azad. Crpouthb
MaTeMaTH4ECKYIO MOJIETb B MPAKTUYECKUX 3aj1ayvax,
CaMOCTOSITEJIBHO JIeNIaTh YepTEX M HAXOIUTh COOTBETCTBYIOLIUE
JUIAHBI.
- BJIaJIeTh MOHATUSAMU CHHYCA, KOCMHYCA ¥ TaHT€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojibHuKa. [10ap30BaThCs STUMH HMOHSTUAMHU
JUIS peIlieHUs TPAKTHUECKUX 3a/1a4.
- BBIUUCIIATH (Pa3IHUHBIMK CTIOCO0OaMU) TUIOIIAb TPEYTOJbHUKA U
IUIOIIA MHOTOYTOJbHBIX (uryp (monb3ysch, rie HeoOXOIUMO,
KaJbKYIATOPOM). [IpuMeHATs  TOJIyYEHHBIE YMEHHA B
MPAKTHYECKUX 3a7auax.
- BIAACTh IMOHATUSMU BIMCAHHOTO M IEHTPAJIbHOIO YyrIia,
UCIIOJIb30BaTh TEOPEMBI O BIHCAHHBIX yIJaXx, YIJIax MEXIy
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XopJamMu (CeKyIIMMH) U yIiie MEXIy KacaTeJbHOW M XOpJOou mpu
pelIeHUU TEOMETPUUYECKUX 3a]1aY.

- BJAQJICTh MOHSTHEM OINHCAHHOTO YETHIPEXYrOJbHUKA, MPUMEHSThH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA IIPU PEIICHUH 3a/1a4.

- TPUMEHSTh TOJYyYEHHBIC 3HAHMUS HAa TPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJICIH IS 3a/1a4 PeajbHOM KU3HHU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYHCICHUS C TPUMEHEHHEM TOJI00US U
TPUTOHOMETPUH (TIOJIB3YSACh, T€ HEOOXOUMO, KATBKYISTOPOM).

9 kiacc
- 3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YTIIOB, HAXOJHUTH C
WX  TOMOIIBI0  pa3jMYHBIC  JJIEMEHTHl  MPSIMOYTOJIBHOTO
TPEYroJibHUKA («pelmIeHUue TPSIMOYIOJIHBIX —TPEYTrOJBHUKOBY).
Haxomuth (¢ TOMONIBIO KaJIbKYJIATOPA) JUIMHBI W YIJIBI IS
HETaOJUYHBIX 3HAUCHUH.
- TOJk30BaThCAd  (opMyllaMH  TIpUBEIEHUS W OCHOBHBIM
TPUTOHOMETPUYECCKUM TOKISCTBOM JIJISI HAXOXKICHHUS COOTHOIICHHIA
MEX]Ty TPUTOHOMETPHUYECKUMH BETHUYMHAMH.
- WCIOJIB30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB JIUISl HAXOXKICHHS
Pa3IMYHBIX AIIEMEHTOB TPEyroJIbHUKa («pemenne
TPEYTOJILHUKOBY), TIPUMEHATh MX NPU PEIICHHH T€OMETPUYCCKHUX
3ajay.
- BJIAJICTh MOHATUSMH TPE0Opa30BaHus MOI00HS, COOTBETCTBEHHBIX
3JIEMEHTOB NOM00HBIX (uryp. [1oap30BaThCsI CBOWCTBAMHE 1OI00US
MIPOU3BOJIBHBIX (DUTYpP, YMETh BBIYHMCIISTH JJIMHBI U HAXOJIUTH YIIIbI
y mnonobHeix ¢uryp. Ilpumenarp cBoiictBa momoOusi B
MPAKTUYCCKUX 3ajadaX. YMETh NPUBOJUTH IMPUMEPHI TOJ0O0HBIX
GUryp B OKpyXKaromem MHpe.
- TIOJIb30BAThCS TEOPEMaMU O MPOHU3BEACHUU OTPE3KOB XOPI, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelIbHOM.
- TIOJB30BaThCS BEKTOpPAMH, IMOHUMATh HMX T'€OMETPUUYECKUN U
(buznyecKuit CMBICT, IPUMEHSTh UX B PEIICHUU T€OMETPUUYECKHUX U
¢busznueckux 3amad. [IpuMeHSATH CKalsIpHOE NPOU3BEICHHE BEK-
TOPOB I HAXO0XKICHUS JUIUH U YTJIOB.
- TIOJIb30BAThCSI METOJIOM KOOPAMHAT Ha TIOCKOCTH, IPUMEHSTH €ro
B PEIICHUU TEOMETPUUYECKUX U MTPAKTHUECKUX 3aa4.

88



- BJIQJETh MOHATUSAMM IPABWIBHOIO MHOIOYTOJIbHHMKA, JUIMHbI
OKPY>KHOCTH, JUIMHBI TyI'M OKPYXHOCTHU U PaJMaHHON Mephbl Yria,
YMETb BBIYMCIATH IUIOWIAJb Kpyra M ero vacrei. lIpumenars
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a]a4ax.

- HaxoJWTh OCH (WM WEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH
JBUKEHUS IJIOCKOCTU B IPOCTEHIINX CydasiX.

- TNPUMEHSTHh I[OJIyYEHHbIE 3HAHMSI HaA IPAKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJIENH JJIs 33a4 pealbHOM KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM MOoJ00us U
TPUTOHOMETPUYECKUX (QYHKIMM (MOJB3yAch, I7€ HEOOX0ANMO,
KaJIbKYJSITOPOM).
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Temarudeckoe mIaHUpOBaHUE y4eOHOTO Kypca
7 xnacc (68 4)

HaszBanue paszaena
(4ncio 9acoB)

OcHoBHOE coJiepkaHne

OCHOBHBIE BU/IBI IEATEIILHOCTH 00yUarOIINXCS

[Ipocreitmme
r€OMETPUYECKHUE
burypsl 1 ux
CBOWCTBA.
N3mepenne
IrE€OMETPUYECKUX
BEJIMYHH

(14 9)

[Ipocreimme
T€OMETPUYECKHE OOBEKTHI:
TOYKH, TIPSIMBIC, Y9N U
YTJIbI, MHOTOYTOJIBHHK,
nomaHasi. CMeXHbIE U
BEPTUKAJIBHBIC YTJIbI.
Pabota ¢ mpocreimmu
yepTexamu. M3mepenue
JIMHENHBIX U YTIOBBIX
BEJIMYUH, BBIUNCIICHUE
OTPE3KOB U YIJIOB.
[lepumerp u mionaab
¢buryp, COCTaBICHHBIX U3
NPsIMOYT'OJIBHUKOB

DopMyIMpOBaTH OCHOBHBIE MMOHATHS U OTIPEICIICHHUS.
PacrioznaBath u3yuyeHHbIE FeOMETpUUECKHE (PUTYPHI,
OTIPENEINIATh UX B3aUMHOE PACIIOJIOKEHHE, BBITIOJIHSTh
yepTEXK M0 yCIOBUIO 3a1adn. [IpoBoauTh npocTeimme
IOCTPOEHHMS € TIOMOIIBIO LIUPKYJIS U TMHEUKH.
N3MepAaTh TMHENHHBIE U YTIIOBbIE BETMYUHBI
reOMEeTPUYECKUX U NIPAKTUYECKUX OOBEKTOB.
OmnpenensaTh «Ha I1a3» pa3Mepbl peallbHbIX 00bEKTOB,
IPOBOJUTH I'PpyOyI0 OLIEHKY UX pa3MepoB. Pemath
3aJauu Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEIUYUH
yrioB. PemaTh 3a/1aun Ha B3aMMHOE PacIioyIoKEHHe
reomerpudeckux ¢uryp. [IpoBoauTs kiaccudukanuio
YIJI0B, BBIYHMCIIATE JIMHEWHBIE U YIJI0BbIEC BEIIMUUHB,
POBOJUTH HEOOXOAUMBIE JJOKa3aTeIbHbIE
paccyXJICHUs.
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3HAKOMMTBHCS C UICTOPUEN pa3BUTUS T€OMETPUN

TpeyronbHUKN
(22 9)

[TonsATHE O paBHBIX
TPEYroJbHUKAX U
IIEPBUYHBIE [TPEICTABICHUS
O paBHBIX (KOHTPYIHTHBIX)
¢urypax. Tpu npusHaka
PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJTbHBIX
TpeyrojabHuKoB. CBOMCTBO
MeJMaHbl IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA.
PaBHOOepeHHbIE U
PaBHOCTOPOHHHE
TpeyroiabHuku. IIpusHaku u
CBOICTBa paBHOOEIPEHHOTO
TpeyroiabHuka. IIpotus
60J1b1IeH CTOPOHBI
TPEYTOJIbHUKA JIEKUT
60BN yroJI.
[Ipocrelinmie HepaBeHCTBA B

PacriozHaBath napbl paBHbBIX TPEYTOJILHUKOB HA
TFOTOBBIX YEPTEXKAX (C yKa3aHUEM IPU3HAKOB).
BoiBoauTh cnenctBus (paBEHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyIHpOBaTh ONPEAETICHUS: OCTPOYTOJIbHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJILHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEIaHbl TPEYTOJIbHUKA; CEPEUHHOTO
NEePIEeHIUKYIspa OTpe3Ka; NEpUMeTpa TPEyroJbHUKA.
DopMyIUpOBaTh CBOMCTBA U MPU3HAKU
paBHOOEIPEHHOTO TpeyroyibHuKa. CTPOUTh YepTEXKH,
pelaTh 3a/1auu ¢ MOMOIIBIO HaX0XKIEHHs paBHbBIX
TPEyroJibHUKOB. [IpMMeHATh NIPU3HAKK paBEeHCTBA
IPSMOYTOJIbHBIX TPEYrOJIbHUKOB B 33/1a4aXx.
Hcnonb30BaThk HU(PPOBBIE pECYPCHI I UCCIIEA0BAHUS
CBOMCTB M3y4aeMbIX GUryp. 3HAKOMHUTBLCS C UCTOPHEH
Pa3BUTHSI TEOMETPHU
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reomerpun. HepaBeHCcTBO
TPEYTrOJbHUKA.
HepaBeHcTBO T0MaHOM.
[IpssMOyroOIBHBIM
TPEYTroJbHUK ¢ yriiom B 30 .
[IepBble oHATHSA O
JI0Ka3aTeNbCTBAX B
r€OMETPUH

[TapannensHbie
IpsAMBIC, CyMMa
yIJIOB

TPEYroJIbHUKa
(14 9)

[TapannensHble IpsIMBIE, UX
CBOMCTBA, MATHINA MOCTYJAT
EBknuma. Hakpect
Jexariue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI
(oOpazoBaHHBIC TTPH
NIEPECEUCHUN
napajjiebHbIX IPSIMBbIX
cekyiei). [Ipuznak
napayieIbHOCTH MPSIMBIX
Yyepes paBEHCTBO
pPacCTOSIHUM OT TOYEK OJHOMU

q)OpMy.]'H/IPOBaTI) TOHATHC MMapaJUICIIBHBIX MIPAMBIX,
HaxXOaUTh MPAKTHYCCKUEC ITPUMCEPHI.

N3yyaTh cBOMCTBA yril0B, 00pa30BaHHBIX MPHU
MePECEYCHUH MapAIJICIbHBIX MPSIMBIX CEKYIIICH.
[TpoBoUTH TOKA3aTENbCTBA MAPAIIICIIBHOCTH IBYX
HPSIMBIX C MOMOUIBIO YIJIOB, 00pa30BaHHbBIX MPU
MEePECEYCHUH STUX MPSIMBIX TPEThEHl MPAMOIl.
BbryncnsaTe cyMMy YIJIOB TPEYTOJIbHHKA U
MHOTOYTroJibHUKa. HaxoauTh yucioBsie 1 OyKBEHHbIE
3HAUEHUS YIJIOB B TEOMETPUYECKUX 3a7a4ax ¢
HCII0JIb30BAHUEM TEOPEM O CYMME YTJIOB
TPEYroJbHUKA U MHOTOYTOJIbHUKA. 3HAKOMUTBCS C
HCTOPHUEN pa3BUTHUS TEOMETPUN
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IPsIMOM 10 BTOPOM Ips-
Mmoii. Cymma yriioB
TPEYroJbHUKA U
MHOTOYroJjibHuKa. BHenHue
yTJIbl TPEYTOJIbHUKA

OKpYXHOCTb H
KpYT.
I'eomerpuueckue
MOCTPOCHUS

(14 9)

OKpYXHOCTb, XOPJIbI U
JIMaMETPbI, UX CBOMCTBA.
KacarenbHas k
OKpyX)HOCTH. OKpYKHOCTb,
BMHMCaHHAs B yroJ,
IIPUMEHEHHE B 337a4ax.
buccekTpuca u cepeTMHHbBIN
NEPHEHANKYJIAP KaK
r€OMETPUYECKHE MECTa
TOYEK.

OKpy»XHOCTb, ONIUCAHHAs
OKOJIO TPEYIr'OJIbHUKA.
Bnucannast B TpeyroiabHUK
OKPYXHOCTb.

[Ipocreitmue 3agaun Ha
MOCTPOEHHUE

DopMynHpOBaTh ONPEACIICHUS: OKPYKHOCTH, XOPJIbI,
JMaMeTpa M KacaTeJIbHOM K OKpYKHOCTH. M3ydars nx
CBOICTBA, MPU3HAKH, CTPOUTH YepTexku. VccienoBars,
B TOM YHCJIE€ UCTIOJIb3Ys HU(PPOBBIE PECYPCHI:
OKPYKHOCTb, BIINCAHHYIO B YTOJI; IEHTP OKPY>KHOCTH,
BIINCAHHOM B yrOJI; pABEHCTBO OTPE3KOB KaCaTEIIbHBIX.
Hcnosp30BaTh METOJ TMT I JOKA3aTEIBCTBA TEOPEM
0 IepecedyeHur OUCCEKTPHC YIJIOB TPEYroJbHUKA U
CEPEIMHHBIX NIEPIEHANUKYISIPOB K CTOPOHAM
TPEYTrOJIbHUKA C IIOMOILBIO I'MT. OBl1aeBaTh
HNOHSTHUSIMM BIIMCAHHOM U ONIMCAHHOMN OKPYXHOCTEN
TPEYTrOJIbHUKA, HAXOJAUTh LEHTPBI 3TUX OKPYKHOCTEH.
PemaTs 0cHOBHBIE 3ajaun HA IIOCTPOEHUE: YIJIa,
PaBHOIO JaHHOMY; CEPEIUHHOIO NEPIEHANKYIIApa
JAHHOT'O OTPE3Ka; NMPSAMOM, IPOXOAALLEN Yepes
JIAHHYIO TOYKY U NEPIEHIUKYISPHONU TaHHOMN IPSIMOW;
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OMCCEKTPUCH] JAaHHOTO yrja; TPEyroJbHUKOB 110
Pa3IUYHbBIM 3JIEMEHTaM. 3HAKOMUTBCSI C UCTOpUEH
pa3BUTHSI TEOMETPUU

[ToBTOpeHwue, [ToBTOpenue u 0600menne | Pemars 3amaun Ha MOBTOPEHUE, MILTIOCTPUPYIOIIHE
000011IeHNe OCHOBHBIX IIOHATUHI U CBSA3U MEXIY Pa3IMYHBIMU YaCTAMU Kypca
3HAHUM METOJIOB Kypca 7 Kiacca
(41)
8 kiacc (68 1)
UYeteipéxyronbuuku | [lapannenorpamm, ero N3o00pakaTh 1 HAXOAUTH Ha YepPTEKaX
(12 ) MIPU3HAKU U CBOICTBA. YeThIPEXYTOJIbHUKH PA3HBIX BUJOB U UX 3JI€MEHTBHI.

YacTHble ciyyau
napasuieIorpaMMoB
(IpsIMOYTOJILHHK, pOMO,
KBaJIpar), UX MPU3HAKU U
cBoiicTBa. Tpamenus.
PaBHOoGOKas 1

Y nBoeHne MmenuaHbl.
IlenTpanbHas cuMMeTpus

IMpAMOYTOJIbHas TpariCnu.

®opMyarpoBaTh ONpeAETIeHUS: apaieJorpaMma,
IpsIMOYToJIbHKUKA, poMOa, KBaJpara, Tpaneum,

paBHOOOKO Tpamenuu, NpsIMOYroJIbHOM TpaneIuu.

I[OKa?»BIBaTB " UCII0JIB30BAaTh IIpHU PCIICHHUH 3a1a4
IMPU3HAKH U CBOMCTBA: ImapajuicjorpaMmma,
MMpAMOYTOJIbHHKA, p0M6a, KBajpara, TpallCluuu,

pPaBHOOOKOI! Tpanenuu, NpsSMOYToJIbHOM TparnenuHm.

[IpuMeHsITh METO/ YABOCHUS MEANAHbI
TpeyroapHuka. Mcnonp3oBaTh HUPPOBBIE pECYpCh
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JUISL UCCIIEIOBAHMSI CBOMCTB M3y4aeMbIX UTYp.
3HAKOMMTbCS C UICTOPHEN pa3BUTHUs T€OMETPUN

Teopema Paneca u
TEOpemMa o
IIPONOPLIUOHAIBHEIX
OTpEe3Kax,
MOJI00HBIE

TPEYroJIbHUKN
(159)

Teopema daneca u Teopema
0 MPOTNOPLHUOHAIBHBIX
otpe3kax. CpenHss TUHUS
TpeyroJibHuKa. Tpanenms,
€€ cpenHsisl JINHHUS.
[IponopuronansHbIE
OTPE3KH, MOCTPOECHHE
4eTBEPTOTO
MPONOPLIUOHATBHOTO
oTpe3ka. CBoiicTBa IIEeHTpa
Macc B TPEYroJIbHUKE.
[TogoGHbBIE TPEYrOJIbHUKH.
Tpu npusnaka nomodus
TPEYroJbHUKOB.
[IpakTHueckoe npuMeHeHue

[IpoBoaAHMTE TOCTPOECHUS € TOMOLIBIO HUPKYIIS U
JIMHEHKH C UCII0JIb30BaHue TeopeMsl Daneca u
TEOPEMBI O TPONOPLUHUOHAIBHBIX OTPE3KAX, CTPOUTD
YeTBEPTHIN MPONMOPLUUOHATBHBIA OTPE30K. [IpoBOIUTH
JI0KA3aTeJIbCTBO TOTO, YTO MEJANAHbI TPEYrOJIbHUKA
MEepPEeCeKaroTCs B OJTHOM TOUYKE, U HAXOJIUTh CBA3b C
LIEHTPOM MaccC, HaXOJUTh OTHOILIEHUE, B KOTOPOM
MEJIMAHBI IEJIATCS TOUKOW UX Mepe- CEUEHUs.
Haxoauts nogoGHbIe TPEYroJIbHUKH Ha TOTOBBIX
YEpTEkaxX C yKa3aHUEM COOTBETCTBYIOLIUX
npu3HaKkoB Noo0us. Pemare 3ai1aun Ha Mo100HbIE
TPEYrOJIbHUKH C TOMOILBI CAMOCTOSITEIEHOTO
MOCTPOCHHUS YEPTEXKEHN U HAX0XKACHUS MOT0OHBIX
TpeyroibHUKOB. [IpoBOINTH TOKa3aTenbCcTBA C
UCIIOJIb30BaHMEM MPU3HAKOB MoAo0us. Jloka3piBaTh
TPH MpPU3HAKA 000U TPEYroabHUKOB. [IprMeHsTh
IIOJIyYEHHBIEC 3HAHUS IIPU PEILIEHUNA T€OMETPUUYECKUX
Y MIPAKTUYECKUX 33]1a4. 3HAKOMUTHCS C UCTOPUEH
Pa3BUTHUS TEOMETPUU
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IInomans.
Haxoxnaenne
IUIOIIAIeiH
TPEYroJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Tnomamu
o00HBIX (Uryp
(14 9)

[onsitue 06 obuIei Teopun
rommaan. @opmyssl s
TUJIOIIAIU TPEYTOJIbHUKA,
napajiesorpamma.
OTtHoneHue IIoNAaIeH
TPEYroJIbHUKOB C 00IITUM
OCHOBAHMEM HIJIM 00IIei
BBICOTOH. BEIunciaenue
TJIOLIAIeH CIOXKHBIX QUTYp
yepe3 pazoneHue Ha 4YacTH
u nocrpoenue. [Lnomaan
(duryp Ha KiIeT4aToi
oymare. ITnomaan
oJ00HBIX UTyp.
Briuucnenue miomanei.
3amauu ¢ IPaKTUYECKUM
coaepxanueM. Pemenue
3aJ1a4 ¢ MOMOIIBI0 METOAA
BCIIOMOTATEIbHOM TIOIIAIH

OBnazeBaTh NEPBUYHBIMU NPEACTABICHUAMHU 00
o0wielt Teopuu miomanu (Mepsl), GopMyIUpoOBaTh
CBOMCTBA IIOLIA/H, BBISICHATH UX HATJISAHBINA CMBICIL.
BeiBouTh pOpMYIIBI TUTOIIAM MTApAIIETIOTpaMMa,
TPEYroJbHUKA, Tpanenuu U3 GopMyIbl IUIOIaAN
npsIMOyTroJibHMKA (KBajapaTa). BeiBoauts opmyiibl
IUIOIA/IN BBIMYKJIOTO YEThIPEXYTOJIbHUKA Yepe3
JaroHajIy 1 yroj Mexy HuMu. HaxonuTs miomaam
buryp, n300paxxEHHBIX Ha KJIeT4aToi Oymare,
HCII0JIb30BaTh Pa30HUeHNe Ha YAaCTH U JOCTPOEHUE.
Pa36upaTs npuMeps! UCIIOIb30BAHUS
BCIIOMOTATEJIbHON TUIOINAAM [Vl PEIICHUs
reoMeTpudeckux 3agad. Haxonuts nuomanu
10JI00HBIX (pUryp. BeIUUCIATE MIIOMIAIM pa3IMUHBIX
MHOIOYroJIbHbIX (puryp. Pemrare 3a1aun Ha miomaab
C MPAKTHYECKUM COJAEpIKaHUEM

Teopema IIudaropa
Y HaJaja

Teopema Iludaropa, eé
JI0Ka3aTelIbCTBO U

JlokassiBaTh Teopemy IIudaropa, ncnoiabp3oBarsb
e€ B MPaKTHUYECKUX BhIYUCIEHHUIX. POopMynupoBaTh

96




TPUTOHOMETPUU npumenenune. OOparHas OTIpE/ICIICHUs] TPUTOHOMETPUIECKUX (DYHKIIMH
(10 9) teopema [Tudaropa. OCTpOTO yriia, IPOBEPATh UX KOPPEKTHOCTb.
Omnpenenenue BBIBOIMTH TPUTOHOMETPHUYECKHE COOTHOIICHHUS B
TPUTOHOMETPHUYECKIX pSMOYTOJIBHOM TpeyrosbHuke. MccnenoBarb
GyHKIUH 0CTPOTO yria, COOTHOIICHUST MEXIy CTOPOHAMH B MPSIMOYTOJIBHBIX
TPUTOHOMETPHUUECKHE TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30° u 60°.
COOTHOILICHUS B Hcnonb3oBatk GopMyITbl IPUBEIESHHUS H OCHOBHOE
MPSIMOYTOJTLHOM TPUTOHOMETPHUUYECKOE TOXKIECTBO JIJISI HAXOXK ICHHS
TpeyroibsHuke. OCHOBHOE COOTHOIICHUI MEXTy TPUTOHOMETPHIECKIMH
TPUTOHOMETPHUYECKOE (GYHKIUSMU pa3IHIHBIX OCTPBIX YTIIOB.
toxaectBo. CootHomenus | [IpUMEHATH MOTydeHHbIC 3HAHKS U1 YMCHUS TIPU
MEX]ly CTOPOHAMHU B pEIIeHUH MTPAKTHYECKHX 3a/1a4. 3HAKOMHUTHCS C
IPSIMOYT OJIBHBIX UCTOPHEH pa3BUTHUS TE€OMETPUN
TPEYroJIbHUKaX C YriiaMu B
45145 ;30 u 60
VYrisl B Brucannbie u nenTpansibie | opMynHpOBaTH OCHOBHBIE ONIPE/IEIICHNs, CBS3aHHbIE
OKPYXXHOCTH. yIJIbI, C yrilaMH B Kpyre (BIIMCAHHBIH yroJl, IEHTPaIbHbIH
Bnucannsie u Yron Mexay KacaTelnbHOU U | yroi). HaxonuTe BMCaHHBIE YIUIbI, OMMPAIOIIUecs Ha
ONMCaHHbIE XOPJIOH. YTiabl MeXay OJIHY AYTY, BBIYUCIIATD YIJIbl C HOMOIBIO TEOPEMBI O
YEThIPEXYTOJbHUKHU. | XOPJIaMH U CEKYIIUMH. BITMCAHHBIX YIJIaX, TEOPEMBI O BIIMCAHHOM

KacarenpHrble K

BnucanHble 1 OnMCaHHBIE

tIeT]’:»IpéX}/l"OJ'II:HI/IKG, TCOPCMBI O ICHTPAJILHOM YTJIC.
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OKPYKHOCTH. YETBIPEXYTOJIbHUKH, UX HccnenoBath, B TOM YHCIIE ¢ MTOMOIIBIO ITU(POBHIX
Kacanue IIPU3HAKU U CBOMCTBA. pECYpCOB, BIMCAHHBIE U OIHCAHHbIE
OKPYKHOCTEH [IpumeHeHne 3TUX CBOMCTB | YETHIPEXYTOJIbHUKH, BBIBOJIUTh UX CBOMCTBA U
(13 9) MIPU PEUICHUHU Npu3HaKu. Mcronap30BaTh 3TH CBOMCTBA U MPU3HAKU
reOMETPUYECKHX 3a/1a4. IIPU PELICHNH 3a/1a4
B3anmHoe pacrnionoxeHue
JBYX
okpyxHocTel. Kacanue
OKpPY>KHOCTEU
[ToBTOpEHME, [ToBTOpEHNE OCHOBHBIX Pemate 3a7aun Ha TOBTOPEHUE, MIUTIOCTPUPYIOIITAE

0000111eHNE 3HAHWIT
(4 1)

TOHSITUN U METOJIOB KypCOB
7 u 8 xi1accoB, 0000IIeHHE
3HAHUH

CBA3U MCXKAY PA3JIMYHBIMU YaCTAMH KypcCa

9 xnacc (68 1)

Tpuronomerpus.
Teopemsl
KOCHHYCOB U
cuHycoB. Pemenue

Onpenenenue
TPUTOHOMETPHUUYECKUX
¢ynkuuit yrinos ot 0 1o 180
Kocunyc u cuHyc npsiMmoro

DopMyIupoBaTh ONPEIETICHHS
TPUTOHOMETPUUYECKUX (PYHKLUH TYNBIX U IPSIMBIX
yriaoB. BeIBOOUTE TEOpEMY KOCHHYCOB U TEOPEMY
CHHYCOB (C paIiycOM ONMMCAHHON OKPYXHOCTH).
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TPEYroJbHUKOB
(16 9)

u Tynoro yria. Teopema
KOCUHYCOB. (00001IEHHAS)
TEeopeMa CUHYCOB (¢
paanycoM OIHUCAHHOU
oKpyxHocTH). Haxoxnenue
JUTMH CTOPOH U BEJIMYUH
YTJI0B TPEYrOJbHUKOB.
dopmyiia IIoaau
TpeYroJbHUKa Yepes3 JIBe
CTOPOHBI ¥ YTOJI MEXKIY
HuMU. Popmyria TIoIaan
YeTBIPEXYTOJBHUKA YEPE3
€ro AMaroHaiu 1 yroi
MEX1y HUMH.
[IpakTndeckoe npuMeHEHHE
JTIOKa3aHHBIX TEOPEM

Pewats TpeyroibHUKH.
Pemrats npakTudeckue 3a1a4uu, CBOAAIIMAECS K
HAaXOKJICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTrOJIbHUKA

[IpeobpazoBanue
nonoous.
Merpuueckue
COOTHOIIIEHUS B
OKPYXHOCTH

[onsiTne o mpeoOpa3oBaHUM
no06us. COOTBETCTBEHHbIE
AJIEMEHTHI MOJ00HBIX
¢uryp. Teopema o
IPOU3BEICHUN OTPE3KOB

OcBauBath NOHATHE MTPEOOPa30BAHUS OAOOMS.
HccnenoBaTh OTHOLICHNE JIMHEHHBIX 3JIEMEHTOB
¢uryp npu npeobpazoBanuu nojoous. Haxoauts
IpUMEPBI 1101001 B OKpYKarolIeit
JIeWCTBUTENILHOCTH.
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(10 1)

X0pz, Teopema o
IIPOU3BEJICHUN OTPE3KOB
CEKYyIUX, TEOPEMA O
KBaJIpaTe KacaTeJIbHOM.
[IpuMeHeHue B pemeHnn
r€OMETPUYECKHX 33]1a4

BpIBOIUTE METPUYECKHE COOTHOLIECHUS MEXKIY
OTPE3KAMM XOPJI, CEKYIIMX U KacaTEIbHBIX C
UCTIOJIb30BAHUEM BIIMCAHHBIX YIIIOB M MOIOOHBIX
TPEYroJIbHUKOB. Pemare reomeTpuyeckue 3a1a4u u
3a/1a4¥ U3 PeaJbHOM )KU3HU C UCIIOJI30BAHUEM
110/I00HBIX TPEYTOJIbHUKOB

BexTops!
(12 9)

Onpenenenre BEKTOPOB,
CIIOEHHE U Pa3HOCTh
BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YHUCIIO.
®usnueckuit u
F€OMETPUUYECKUN CMBICIT
BEeKTOpOB. Paznoxxenue
BEKTOpa IO JIByM HE
KOJUIMHEAPHBIM BEKTOpaM.
Koopaunatsl BekTopa.
CkansipHo€ Mpou3BeICHNE
BEKTOPOB, €ro MpUMeHEHHE
JUTS HAXOXICHUS [UTHH U
YIJIOB.

Pemenue 3aa4 ¢ noMoueko

Hcnonb30BaTh BEKTOPHI KaK HANIPaBJIEHHbBIE OTPE3KH,
UCCJIEIOBATh T€OMETPUUECKU (IepeMenieHre) U
¢buznyeckuil (cuia) CMbICIIbI BEKTOPOB. 3HATh
OTIpE/IeNIEHUsI CyMMBbI i Pa3HOCTH BEKTOPOB,
YMHOKEHHUs1 BEKTOpa Ha YUCIIO, UCCIIEA0BATh
T€OMETPUYCCKHI U (U3HUIECKUI CMBICIIBI 3THX
onepauuii. Pemars reomerpuyeckue 3a1auu ¢
UCIIO0JIb30BAaHUEM BEKTOPOB. PackiaibiBaTh BEKTOP
110 JIBYM HEKOJUIMHEapHbIM BekTopaMm. Vcnosb30BaTh
CKaJIIPHOE IIPOU3BE/IEHUE BEKTOPOB, BHIBOJIUTH €TI0
OCHOBHBIE CBOMCTBA. BBIUUCIIATE CyMMY, pa3HOCTb U
CKaJIIPHOE IIPOU3BE/ICHUE BEKTOPOB B KOOPJHHATAX.
[TpyMeHsTh CKaJIIpHOE IPOU3BEIECHUE IS
HaXO0XJIECHUs JUIMH U YIIIOB
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BeKTOPOB. [IpuMeHeHue
BEKTOPOB JUIsl pELIECHUS
3a/1a4 KHHEMAaTUKU U
MEXaHUKH

JlekapToBBI
KOOpAWHATBI HA
IJI0CKOCTH

(9 4)

JlexapTOBBI KOOPIMHATEI
TOYEK Ha IJIOCKOCTH.
YpaBHEHHE NPAMON.
VYrnoBoit ko3¢ duireHT,
TaHI'EHC yIjia HaKJIOHa,
rapajuieIbHbIE U
MEepIEHUKYIISIPHBIE
npsMbIe. YpaBHEHHE
okpyxHocTu. Haxoxaenue
KOOPJMHAT TOYEK
NIEPECEUCHHUS OKPYKHOCTH U
npssMor. MeToJ1 KOOpInHAT
IIPU PELLICHUU
reOMETPUUYECKHX 3a/1ay.
Hcnonp3oBanue metona
KOOpJMHAT B MPAKTUYECKUX
3a/1a4ax

OcBauBath MOHITHE MPSIMOYTOJIBHON CHCTEMBI KO-
OpJUHAT, JEKapTOBbIX KOOPJAMHAT TOUYKH. BEIBOAUTH
YpaBHEHHUE MPSMOU U OKPYKHOCTH. BrIaensaTh
MOJIHBIHM KBaJpaT JUIsl HAXOKJIEHUS LIEHTpa U pajanyca
OKPYXKHOCTH IT0 €€ ypaBHeHUI0. Pemars 3agaun Ha
HAXO0/IeHNWE TOYEK NepecedeHUs] MPSIMBIX U
OKPYXHOCTEH € IOMOIIBIO METOIa KOOPAUHAT.
Hcnons30BaTh CBOMCTBA YTIIOBOTO KO PUIIHCHTA
NPSIMOM IPH PELIEHUU 3a]a4, IS ONPEICICHUS
pacnosioxkeHus npsmMou. IIpuMeHsTs KOOpAUHATHI
IIPU PELICHUH F€OMETPUYECKUX U MPAKTUUECKHUX
3a/1a4, AJig IOCTPOCHMSI MAaTEMaTUYECKUX MOAeIen
pealbHBIX 33724 («METOJ KOOPANHATY).
[Tonb30BaTbCs 17151 HOCTPOEHUS U UCCIEAOBAHUI
U(PPOBBIMU pecypcaMu. 3HAKOMUTBCS ¢ UCTOpUEH
pa3BUTHUSI TEOMETPUU
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[IpaBuinbHbBIE
MHOTOYT'OJIbHUKH.
JlnHa OKpYKHOCTH
U IUIOIIAJb Kpyra.

[IpaBuibHBIE
MHOTOYTOJIbHUKH,
Brraucnenne nx 31eMeHTOB.
Ywucao u gyimHa

DopMyIUpOBaTh ONPEACIICHUE ITPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX AJIEMEHTBHI.
[Tos1b30BaThCS MOHATHEM JUIMHBI OKPYKHOCTH,
BBEJEHHBIM C MIOMOILBIO TPABHIIBHBIX

Breruncnenue OKpyXHOCTH. [[nmnHa xyru MHOTOYTOJIbHUKOB, ONPENENATh Ynucio [, Iy
TIonIaaen OKpyXHOCTH. Paninannas JIYyTH U paIMaHHYIO MEpY yria.
(8 1) Mepa yria. [Inomans kpyra | [IpoBoauTh mepexos OT paauaHHOM MEpHI yIiia K
U €ro 3JIEMEHTOB (CEKTOpa U | rpagycHOM U Ha060poT. OnpenensiTs IIonaIb
cerMeHTa). Beluucienue Kpyra. BeiBouTh popmyssl (B TpagycHOM U
momasei ¢uryp, pamuaHHOM Mepe) TSl IJTUH YT, TUIOIIaAeH
BKJTIOUAIOLTUX CEKTOPOB U CETMEHTOB.
3JIEMEHTHI Kpyra BoruncnsaTs miomaay Guryp, BKIOYAIOMINX
3JIEMEHTHI OKpYXHOCTH (Kpyra). HaxoauTs miomanu
B 3a/1a4aX peajbHON KU3HU
JIBuKeHUs [TonsiTHe 0 ABMIKEHUU Pa30upats npumepsl, HUTFOCTPUPYIOIINE TOHATHS
TJIOCKOCTH wiockocTH. [lapansenbHplii | ABHKEHUS, IECHTPOB U OCEHl CHMMETPHH.
(6 9) HEPEHOC, MIOBOPOT U DopMyaHpoBaTh ONpeeNeHUs TapauIeIbHOTO

cummeTpusd. OCu U LEHTPbI
cumMerpuu. IIpocreiimue
IIPUMEHEHUs B PELICHUU
3a1a4

IIEpPEHOCa, IOBOPOTA U OCEBON CUMMETPHHU.
BpIBOAUTE UX CBOMCTBA, HAXOJUTH HEMOABUKHbBIE
TOYKU. HaxoIuTh LHEHTPBI U OCU CUMMETPUI
npoctedmmx guryp. [IpuMeHsaTs napayuieabHbII
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NIEPEHOC U CUMMETPHIO IPU PELLICHUU
reOMETPUUECKUX 3aa4 (pa3Ouparb NpuMepsbI).
Wcnonb3oBarh i NOCTPOSHUS U UCCIIETOBAHUM
I (PPOBBIE PECYPCHI

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3AITUS
3HAHUM

(74)

[ToBTOpEHNE OCHOBHBIX
TOHSITUN U METOJIOB KypCOB
7 — 9 knaccoB, 00001IeHIE
Y CUCTEMATHU3ALMS 3HAHUU.
[Ipocreimme
reoMeTpuueckue GUrypsl u
uX cBoiicTBa. M3Mepenue
F€OMETPUYECKUX BEJINYUH.
TpeyroabHUKH.
[TapannensHbie u
NEPHEHANKYIIPHbIE
psiIMbIE.

OKpyXHOCTb U KpYT.
I'eomeTrpuueckue
IIOCTPOEHUS. YTJIbl B
OKpYXHOCTH. Briucannble u
ONMCAHHBIE OKPYKHOCTH

OnepupoBaTh NOHATUAMU: (UTYpa, TOUKA, IIpsIMas],
yroJi, MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHHM TPEYrOJIbHUKH, IPSMOYTOJIbHBIN
TPEeYroJbHUK, MeIMaHa, OUCCeKTprca U BHICOTA
TpeYroJjbHUKa, apauieJorpaMm, poMo,
NPSIMOYTOJIbHUK, KBaJAPaT, TPANELHsl; OKPYKHOCTb,
KacaTelbHas, pABEHCTBO W Moiobue Guryp,
TPEYrOJIbHUKOB; NapAJUIEIBbHOCTD U
NEPIEHIUKYIAPHOCTD MIPSMBIX, YTOJI MEXKIY
IPSIMBIMU, CAMMETPHS OTHOCUTEJILHO TOUKH U
IPSIMOM; JUINHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
Iomaab, nepumerp. Mcenonp3oBats GOpMyIbL:
IepUMeTpa U IJIOUIaJM MHOTOYTOJIbHUKOB, JIJIUHBI
OKPY>KHOCTH M IUIOIIAHN Kpyra, 00béma
IPSIMOYTOJIBHOTO Napajuienenunena. Onepuposars
HNOHITHUSIMHU: NIPMOYTOJIbHASI CHCTEMA KOOpJUHAT,
BEKTOP; MCIIOJIb30BATh 9TH MOHATHUS IS
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MHOT'OYTOJIbHUKOB. IIpsimas
U OKPY>KHOCTb.
YUeThIpEXYroJIbHUKY.
Brrcannbie U onEICaHHBIE
YETHIPEXYTOJIbHUKH.
Teopema Iludaropa u
Havaja TPUTOHOMETPHHU.
Pemenne oOmumx
TPEYroJIHbHUKOB.
[IpaBunbHBIE

MHOTOYT OJIbHUKH.
[IpeobpazoBanus
IIOCKOCTH. JIBH)KCHHS.
[Tono6ue. CummeTpus.
IInomans. Beruucinenue
roranent. Ilmontaau
no100HBIX (Uryp.
JlekapTOBBI KOOPAMHATHI HA
IJIOCKOCTH. BekTopsl Ha
IJIOCKOCTH

IIPE/ICTABIICHNS JAHHBIX U PELICHUS 3a/1a4, B TOM
YHCcIe U3 IPYrux yuyeOHbIX mpeaMeToB. Pemars
3a/1a4¥ Ha IIOBTOPEHUE OCHOBHBIX IMOHATHH,
WJUTFOCTPALMIO CBA3EH MEXIY PA3JIMYHBIMH YaCTIMHU
Kypca. BeiOupaTts MeTo 11l pelieHns 3a/1aui.
Pemrars 3a1a4n U3 NOBCETHEBHOM KU3HU
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IIpu pazpabotke paboueil mporpaMMbl B TEMATHYECKOM IUTAHMPOBAHUU YUYTCHBI BO3MOXKHOCTHU
WCTIOJIb30BAHUSL  JJEKTPOHHBIX (IUQPPOBBIX) 0O0pa30BaTEIBHBIX PECYpPCOB, SBISIFOIIUXCA  y4eOHO-
METOJUYECKUMU MaTepuanaMu (MyJlIbTUMEIUNHHBIE MPOrPaMMbl, JIEKTPOHHBIE YYEOHMKU W 3a/ladyHUKH,
KOJUIEKIIMM LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), HCIOJIb3YEMbIMU JIi OOy4€HUS U BOCHUTAHUSA
pa3IMyYHBIX TPYNN TOJb30BaTelel, MPEACTaBICHHBIMU B 3JEKTpOHHOM (uudpoBoM) BHIEe U
pPCATN3YyIOIIUMUA JUJaKTUYCCKHEC BO3MOXHOCTH HKT, COACPIKAHUC KOTOPBIX COOTBETCTBYCT
3aKOHOJATEIHCTBY 00 00pa30BaHUMU.
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Paboyas mporpamma yuebHOTO Kypca
«BeposTHOCTD U cTaTHUCTUKA». 7 — 9 KiIacchl

Henw u3ydenust yaeOHOTO Kypca

B coBpemeHHOM 1H(pPOBOM MHpE BEPOSTHOCTh H
CTaTHCTHKA MPUOOPETAIOT BCE OOJIBIIYI0 3HAYUMOCTh, KaK C TOYKU
3peHUs MPAKTHYCCKUX MPUIIOKEHUH, TaK U UX PO B 0OpPa30BaHUH,
HEO0OX0IMMOM KaXk/IoMy 4esioBeKy. Bo3pacraer uncio nmpodeccuid,
MpU  OBJAJIGHUM KOTOPHIMU TpeOyeTcss  Xopomias 0a3oBas
MOJArOTOBKA B 00JacTHM BEPOSTHOCTH W CTAaTHUCTHKH, Takas
MOJArOTOBKA Ba)KHA IS TPOJODKEHHUS O0O0pa3oBaHUA W IS
YCHENTHOM mpo(dhecCHOHaATLHON Kaphephl.

Kaxnaplii 4enoBek MNOCTOSSHHO TPUHHMMAET pEIIEHUS Ha
OCHOBE HWMEIOIIMUXCS Yy HEro JaHHBIX. A i1 00O0CHOBaHHOTO
NPUHATHS PEIICHUS B YCIOBHSX HEIOCTaTKa WM HW30BITKA
nH(popMauu HEOOXOAMMO B TOM YHCIIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

NmMenno  mostoMy  oOCTpo  BCTaja  HEOOXOIUMOCTH
chopmMupoBaTh y 00y4aromuxcsi (yHKIIMOHAJIBHYIO TPaMOTHOCTD,
BKJIIOYAIOIIYIO B CeOsi B Ka4eCTBE HEOTHEMJIEMOM COCTaBJISIONICH
yMEHHE  BOCIPUHMMAaTb W KPUTHUECKH  aHAIU3UPOBATh
nH(pOpMalIKIO, MPEJCTABICHHYIO B Pa3IMYHBIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA ~ XapaKTep MHOTHX pealbHbIX IPOLECCOB U
3aBUCHUMOCTEH,  MPOU3BOJUTH  MPOCTEHUIINE  BEPOSTHOCTHBIC
pacuérel. 3HAKOMCTBO C OCHOBHBIMHU IPHUHIIMIIAMHU cOOpa, aHaln3a
Y TPEJCTAaBJICHUS JAaHHBIX U3 PA3IMUYHBIX cep KU3HU OOIIeCTBa U
rocynapctBa npuoOmiaer oOydaromuxcss K  OOIIEeCTBEHHBIM
uHTepecaM. M3ydyeHne OCHOB KOMOMHATOPHKH Pa3BUBAET HABBIKU
opraHu3aiuu nepedopa u nojcuéra yucia BApHaHTOB, B TOM YHUCIIE,
B MPHUKIAIHBIX 337ayaX. 3HAKOMCTBO C OCHOBaMHU TEOpHUH Trpados
co3gaér MaremMaTuueckud  GyHOamMeHT Uit GopMHpOBaHUS
KOMITIETEHIMI B 001acT MHPOPMATUKH U HMUPPOBBIX TEXHOIOTHIA.
[ToMmumo »3TOrO, MPU M3YYCHHH CTATUCTUKA U BEPOATHOCTH
oforamarTcsl MPeACTaBICHUS yJallluXcsi O COBPEMEHHOW KapTHUHE
MHpa M METOJaX ero uccienoBaHus, (HopMHUpyeTcs MOHMMaHUE
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pojm CTaTUCTHUKHU Kak HCTOYHHKA CoMaJIbHO 3HAYNMOM
I/IH(bOpMaI_[I/II/I u 3aKJIaAbIBaOTCA OCHOBBI BCPOATHOCTHOI'O
MBIITJICHUA.

B cootBercTBMM € JaHHBIMM LEISIMH B CTPYKTYpeE
nporpaMmbl  y4eOHOTO Kypca «BeposTHOCTP W CTaTHUCTHKA»
OCHOBHOM IIKOJIBI ~ BBIJICJICHBI  CIEAYIOIIME COJEepKATeIbHO-
MCETOOUMYCCKUEC JINHUHN.

((HpeI[CTaBJIeHI/Ie JaHHBIX M OIIMCaTC/IbHasA CTaTHUCTHUKA»,
«BEPOATHOCTHY»; «DJIEMEHThl KOMOWHATOpPHKWY»; «BBenenune B
TEOPHIO TPaQOBY.

Conmepxanne  smHUM  «[IpencraBnerne  maHHBIX |
ommcaTeNbHasi CTaTUCTUKa» CIY)KHT OCHOBOW I (popMHpOBaHUS
HAaBBIKOB paboThl ¢ MH(OpMAaIMEN: OT YTEHUS U UHTEepIpeTaluu
uH(popMalMY, TPEJICTaBICHHON B TabmuIax, Ha JuarpaMmax u
rpadpukax n0 cOopa, MpenCTaBICHHMs W aHalu3a JaHHBIX C
HCIIOJIB30BAHUEM CTATUCTHYCCKUX XaApPAKTCPUCTHUK CPEAHUX U
pacceuBanus. PabGortas ¢ jgaHHbBIMH, oOOydaromuecs ydaTcs
CUMTHIBATH W  HWHTEPIPETHPOBATH  JAHHBIC,  BBIJBUIATh,
apryMEHTHpPOBaTh W  KPUTHKOBAaTh TPOCTEHININE  THIIOTE3BI,
Pa3MBIIUIATE HaJ (aKTOpaMH, BBI3BIBAIONIMMU H3MEHUUBOCTh, U
OLIECHMBATh WX BIMSHUE HA pPACCMATPUBAEMble BEIUYHMHBI |
TIPOIIECCHI.

HHTYynTHBHOE NpEaCcTaBICHUE O CIIyYallHOW M3MEHYMBOCTH,
UCCIIEJOBAaHUE 3aKOHOMEPHOCTEW W  TEHACHUUH CTaHOBUTCS
MOTHUBHPYIOIIEH OCHOBOM JUIS HM3Y4EHHsS TEOPHU BEPOSTHOCTEH.
Bompiioe 3HaueHWe 3/1ech HMEIOT MNPAKTHYECKHE 33JaHUs, B
YAaCTHOCTH OMBITHI C KIIACCHYECKUMH BEPOSTHOCTHBIMHU MOJICIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MpaBIoONoa00us
cmyqaiiHoro coOwitust. [lpum  wm3yueHmm Kypca oOydaromiuecs
3HAKOMSATCSI C MIPOCTEHIIMMH METOIaMH BBIYHCIICHHS BEPOSTHOCTEH
B CITy4alHbIX HKCIIEPUMEHTAX C PaBHOBO3MOHBIMH
JJIEMEHTAPHBIMU ~ UCXOJaMH,  BEPOSITHOCTHBIMU  3aKOHaMH,
MO3BOJISIOIIMMU CTaBUTh U peliaTh 0ojiee clIoXkHbIe 3a1aun. B kypc
BXO/ISIT HaYaJIbHbIE MPEJCTABICHHUS O CIy4yalHBIX BEJIMYMHAX M MX
YHCIOBBIX XapaKTEPUCTHKAX.
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Tarxke B paMKax 3TOro Kypca OCYLIECTBIIAECTCA 3HAKOMCTBO
o0yJaromuxcs ¢ MHOXECTBAMH M OCHOBHBIMU OTIEpAIMsIMU HaJ
MHO>XECTBAMM, PACCMATPUBAIOTCA IPUMEPHl NPUMEHEHUS Ul
peumieHus  3aAad, a  TaKKe  MCIOJB30BaHUSA B JAPYrux
MaTeMaTHYECKUX Kypcax U y4eOHbIX IIpEeIMETaX.

MecTto yueOHOTO Kypca B yUeOHOM IIJIaHe

B 7 - 9 xmaccax wusydaercs Kypc «BeposTHOCTh W
CTaTUCTUKA», B KOTOPBIM BXOmAT paznensl: «lIpeacraBienue
MAaHHBIX W OMHUcCaTellbHas  CTaTHCTHKa», «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadosy.

Ha uzyuenue panHoro kypca oTBoauT 1 y4eOHBIH 4yac B
HEJIENI0 B T€UEHHUE KaxJoro roja oOydeHus, Bcero 102 ydeOHBIX
gaca.

Conepxanue yueOHOTo Kypca (1o rojam oOydeHus)
7 xnacc

[IpencraBnenne maHHBIX B BUAC TaONHI, IUArpamm,
rpaduKoB. 3aroyiHeHHe TaOJWIl, YTEHHE W MOCTPOCHHE IHarpamm
(cTonOMKOBBIX (CTOJIOWATHIX) W KPYroBbiX). YUreHue rpaduxoB
peanbHBIX TporeccoB. M3BieueHne MHPOPMALMU U3 TUArpaMM U
TaOJIHII, UCTIOJIb30BAHNE W WHTEPIPETAINS JAHHBIX.

OnwucarenbHas CTaTHCTHKA: CpelHEe apu(METHYECKOoe,
Me/raHa, pa3Max, HauOoJblliee W HauMEHbIIee 3HAYCHHS HaOopa
YHCJIOBBIX JaHHBIX. [IpuMepsl ciry4aiftHON H3MEHYHBOCTH.

CrnydaifHBI SKCIEPUMEHT (OIBIT) M CIIYy4allHOE COOBITHE.
BepositHocTh M wactoTa. Posib MajlOBEpOSATHBIX W IMPAKTHUECKU
JOCTOBEPHBIX COOBITHI B TpUpojae W B oOmiectBe. MoHeTa
UTpaJIbHAsi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedbpo. Crenens BepiuHbl. Yucno pédep u
CyMMapHasi cTerneHb BepluuH. [IpesncTaBienue o cBs3HOCTU Tpada.
Henu u mmkisl. [Iytn B rpadax. O6xon rpada (DinaepoB myTs).
IIpencraBnenne o0 opueHTHpOBaHHOM TIpade. Pemenue 3amau c
MOMOIIIBIO I'padoB.

8 Kimacc
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[IpencraBinenve JaHHBIX B BUAE TaONUL, JAUarpaMM,
rpa¢ukoB. MHOXECTBO, JJIEMEHT MHOXECTBA, I10JMHOKECTBO.
Onepanu  Hajg MHOXKECTBAMH: OOBEAMHEHHE, IEpeceucHHe,
nononHenue.  CpoiicTBa  omepanuii  HaJg ~ MHOYKECTBAMU:
[IEPEMECTUTENBHOE, COYETaTEJIbHOE, pacnpenenuTeNbHOE,
BKitoueHus.  Mcnonb3oBaHue  rpauueckoro  IpelCTaBICHUS
MHO>KECTB JUIsl OITUCAHUSI pEaJIbHbIX

[IpoueccoB u sIBIICHUH, TPU PELICHUU 3a/1a4.

W3mepenne  paccemBaHus  AaHHbIX. Jlucmepcus — H
CTaHJIApTHOE OTKJIOHEHHUE YHCIOBBIX HabopoB. Jluarpamma
paccenBaHUsl.

DOnemMeHTapHble COOBITUS ciydaiiHOro ombitTa. CiydaiiHble
coObiTHs. BeposTtHOocTH cOOBITHI. ONBITEI C PaBHOBO3MOXKHBIMU
aNeMeHTapHbIMU cOObITHSAMH. CiydailHbIl BbIOOp. CBSI3b MEXITY
MaJOBEPOSITHBIMU M TPAKTHUECKU JOCTOBEPHBIMH COOBITHSIMH B
MpHUpo/ie, OOIIECTBE U HAyKe.

HepeBo. CBoiicTBa J€pEeBbEB: E€IUHCTBEHHOCTh IYTH,
CYILIECTBOBaHUE BUCSYEH BEPILUHBI, CBSI3b MEXK]Yy YHCIOM BEPLINH
u uyucioM pédep. IlpaBwio ymHOXeHus. Pemenue 3amau ¢
nomotibio TpadoB. I[IpoTuBomonoxHbie coObITHI. Jlnarpamma
Oiinepa. O0benuHeHne W TepeceueHue cooObiTuii. HecoBmecTHbIE
coObiThsA.  DopMyna  CIOXKEHUS  BEPOSATHOCTEH.  YCIIOBHas
BeposTHOCTh. I[IpaBmiio ymHoxeHus. HesaBucumbie cOOBITHS.
[IpencraBienue ’kcrepUuMeHTa B BUJe jAepeBa. Perienue 3aaay Ha
HAX0XJICHHE BEPOATHOCTEH C TOMOINBIO JepeBa CIy4aiHOIro
SKCIEPUMEHTA, IMarpamMm JDilepa.

9 xiacc

[IpencraBnenue pAaHHBIX B BUAe TaOnMl, JUarpamm,
rpaduKoB, UHTEPIIpEeTalUs JaHHBIX. YTeHHe U nocTpoeHue Tabiull,
Marpamm, rpa@ukoB MO peantbHbIM JaHHBIM.

IlepectanoBkn U  ¢akropuas. CodeTaHUsT U  YUCIO
coueranuii. TpeyronmpHuk  Ilackama.  Pemenne 3amay ¢
UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CiiydaiiHbIi BEIOOp TOUKH U3
(GUrypsl Ha IIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.
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Ucnpitanne. Ycenex u Heypauya. Cepust UCHBITaHUH 110
nepBoro ycrnexa. Cepusi ucneltaHuii bepHymu. BepostHocTH
COOBITHH B cepuu HcTibITaHui bepHymm.

CnyuaiiHas BeIMYMHA M pacHpelesieHue BEpPOSITHOCTEH.
Maremarnueckoe — OXHIAAHUE W JUCIEPCHS. ITpumepst
MaT€MaTHYECKOrO OXUJAHUSA KAaK TEOPETHYECKOIO CPEAHETO
3HAQ4YECHMs BEJIMYMHBL. MaremMaTH4ecKoe OXHAAHWE M JUCIEPCHUs
CIIy4ailHOM BEIWYMHBI «YHUCIIO YCIIEXOB B CEPUM HCIIBITAaHUHI
beprymm.

[lonsiTve o 3akoHe OonpmMx yucen. M3mepenue
BEPOSATHOCTEM C NOMOILIBK 4YacToT. Ponb M 3HayeHue 3akoHa
OOJIBIIIUX YKCEeTT B IPUPO/IE U 0OIIeCTRE.

[InanupyemMsle IpeAMETHBIE PE3YNIbTATHI OCBOEHUS
MpUMEpPHOI paboyeil mporpammsl Kypca

[IpeameTHBIE pE3yabTaTHl OCBOCHUS Kypca «BEPOSTHOCTb U
CTaTUCTHKa» B 7—9 Kiaccax XapaKTepusylTcs CIeAYIOIUMU
YMEHUSIMHU.

7 xnacc
- 4yuTath WH(POPMAIIMIO, TIPEJACTABICHHYI0O B TabnmuIax, Ha
nMarpaMMmax; TpeICTaBIsTh JaHHbIE B BHJE TaOJUI, CTPOUTH
aUuarpaMmbl - (CTOJIOMKOBBIE — (CTOJIOYAThIE) M KPYroBbIE) IIO
MacCHBaM 3HA4YCHUH.
- ONKCBHIBATH U HMHTEPIPETUPOBATH PEATbHBIC YHCIIOBBIC JAHHBIC,
MPEJCTaBICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpagukax.
- HWCHOJB30BAaTh ISl OMHCAaHUS  JAHHBIX  CTATUCTHYECKHE
XapaKTCPUCTUKH: cpenHee apuMeTHYECKOE, MeJIiaHa,
HauOOJIbIIICEe U HAUMEHbIIIEE 3HAYCHHUS, pa3Max.
- UMETh MPEJICTABICHUE O CIYyYailiHONW M3MEHUYMBOCTH Ha MPUMEpPax
1IeH, (PU3UYEeCKUX BEIWYUH, aHTPOTIOMETPHUUECKUX TAHHBIX; UMETh
MIPEJICTaBJICHUE O CTATUCTUYECKON YCTOMYHUBOCTH.

8 Kiacc
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- U3BJIEKATh U MPEoOpPa30BBIBATH HHPOPMALINIO, IPEACTABICHHYIO B
BUJIE TAONHII, JUAarpaMM, rpaduKoB; MPEACTABIATh JaHHBIE B BUC
TaOIUI, IUarpaMM, TpaduKoB.
- ONMCHIBATh JaHHbIE C MOMOIIBIO CTATUCTUYECKHUX ITOKa3aTesei:
CpPEIHUX 3HAYEHUH M Mep pacceuBaHus (pa3Max, IUCIEPCUS U
CTaH/IaPTHOE OTKJIIOHEHHUE).
- HaXOJWTh YaCTOTHI YMCIIOBBIX 3HAYCHHWH M YacCTOTHI COOBITHH, B
TOM YHKCJIE 110 Pe3yJIbTaTaM U3MEPEHUI U HAOIIOJCHUM.

6 HaxOJWTh BEPOSTHOCTH CIYyYalHBIX COOBITHI B OIBITAX,
3Hasi Be- POSTHOCTU D3JIEMEHTAPHBIX COOBITHH, B TOM 4HCIE B
OTIBITaX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH.
- HCHOJb30BaThb TrpapuuecKkue MOJENIU: JEpeBO CIIy4yalHOTO
AKCIEPUMEHTA, AUarpaMmbl Diijiepa, YucaoBas npsimasi.
- OmepupoBaTh MOHATUSMHU:  MHOXKECTBO, IOJMHOKECTBO;
BBINIOJIHATh ~ ONEpallMd  HaJd  MHOXECTBaMHU:  OObEeIUHEHHE,
nepeceyeHue, JOTOJHEHHUE; MEPEeUnCisiTh 3JIEMEHTHl MHOXKECTB;
MPUMEHSTH CBOMCTBa MHOXKECTB.
- UCINOJIb30BaTh I'pa)uuecKoe MpPEJCTABICHUE MHOXKECTB U CBA3EH
MEXJly HUMH Ul ONMCAHMs MPOLIECCOB M SBJICHUM, B TOM 4YHCIE
IIPU PELICHUH 33134 U3 JIPYTUX Y4eOHBIX IPEIMETOB U KYpCOB.

9 kmacc

- U3BJICKATh M IIPe0Opa30oBbIBaTh HHPOPMAIIUIO, ITPEICTABICHHYIO B
pa3IMYHBIX HCTOYHUKAX B BHUJAC TaOJUIl, JUarpamMMm, rpapukKoB;
MPEJICTaBJIATh IAHHBIC B BHJIE TAOJIMII, JUarpamMmm, rpaduKoB.

- peliath 3aJa4d OPraHu30BaHHBIM IIEpPeOOPOM BAaPHAHTOB, & TaK-
e C MCIT0JIb30BaHHEM KOMOMHATOPHBIX IIPABHII U METOIOB.

- HCIIOJIb30BaTh OIMCATCIIbHBIC XapAaKTEPUCTHKH JUIS MAaCCHBOB
YHCIOBBIX JAHHBIX, B TOM YHCJIC CPEIHHE 3HAYCHUS M MEpPhbI
paccerBaHHUsI.

- HAaXOIUTh YaCTOTHI 3HAYEHHH M YaCTOTHI COOBITHS, B TOM YHCIIE
MOJNB3YSICh  pe3ylbTaTaMu NPOBENEHHBIX  M3MEPEHMH U
HaOJIIOICHUH.

- HaxOJUTh BEPOSTHOCTH CIy4YallHBIX COOBITM B HU3YyYEHHBIX
OmMbITaX, B TOM 4YHCIE€ B OMNBITAX C PABHOBO3MOXHBIMHU
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AIIEMEHTAPHBI- MU COOBITHSIMH, B CEPHSX HCIBITAHUN JI0 TEPBOTO
ycIexa, B CepusaxX UCIbITaHUI bepHyiu.

- UMETb IIPEJICTABIICHUE O CIIy4YallHOM BEJIUYMHE U O PACIPEIEICHUN
BEPOSATHOCTEM.

- HMETb NPEACTAaBICHHE O 3aKOHE OOJBIIMX YUCENI Kak o
MPOSIBJICHUM 3aKOHOMEPHOCTU B CIy4yallHON M3MEHUYMBOCTH U O
POJTH 3aKOHA OOJIBIIMX YKCENT B IPUPO/IE U 0OLIECTBE.
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Temaruueckoe MmIaHUPOBaHUE Y4EOHOTO Kypca
7 xnacc (34 4)

[IpencraBnenue [IpencraBnenue JaHHBIX B OcBauBaTh CIIOCOOBI MPEICTABICHUS
TAHHBIX tabmunax. [TpakTuaeckue CTAaTHCTUYECKUX JAHHBIX M YUCIIOBBIX MACCUBOB
(7 q) BBIYUCIICHUS TI0 TAOJTUIHBIM C TIOMOIIIBIO TaOUIl U AUATPaAMM C
naHHBIM. V3BiIeuenue u UCII0JIb30BAHNEM aKTyalbHBIX M BAXKHBIX
WHTEPIIpETAIUs TAOJIUYHBIX TaHHBIX (HemMorpaduyeckue TaHHbIe,
naHHbIX. [IpakTrueckast pabota | IPOU3BOACTBO MPOMBIIIJICHHON 1
«Tabmumey. ['paduueckoe CEIbCKOX03MCTBEHHOM MPOYKIINH,
Mpe/ICTaBJICHUE JaHHBIX B BUI€ | OOIIECTBEHHbIE U MPUPOIHBIC SIBICHUS).
KPYT'OBBIX, CTOJIOMKOBBIX N3ydats MeToabI pabOThI C TAOIUYHBIMU U
(cToNIOYATHIX) TUArpamMM. rpaduYeCKUMH MPECTABICHUSIMH TaHHBIX C
YreHue U NOCTpOeHUE MOMOUIBIO ITU(PPOBBIX PECYPCOB B XOI€
nuarpamm. [Ipumepst MPAKTHYECKUX padoT
JneMorpaguuecKux TuarpamMmm.
[IpakTuueckas pabora
«/Ilnarpammbny
OnucarenpHas Uucnossie Habopbl. CpenHee OcBauBath MOHATHS: YUCIOBOI HabOp, Mepa
CTaTHCTUKA apudmernueckoe. Menuana [EHTPaIbHOM TeHACHIIUU (Mepa IIEHTpa), B TOM
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(8 u) YHCIIOBOTO HaboOpa. 4uCclie cpeaHee apuMeTHIecKoe, MeAnaHa.

Y CTONYMBOCTh MEAUAHBI. OnuceiBaTh CTATUCTUUECKUE JAHHBIE C
[IpakTnueckas pabora MIOMOIIIBIO CPEHETO apru(PMETHIECKOTO U
«CpenHue 3Ha4eHUSD. Meauansbl. Pemars 3agaun. M3yyaTts cBolicTBa
Haubonrpiiee n HaumeHsliee CpPEeIHUX, B TOM YHUCIIE C IOMOIIbIO LIU(PPOBBIX
3HAYEHUs YUCIIOBOro Habopa. PecypcoB, B X0JIe IPaKTUYECKUX padoT.
Pazmax OcBauBath NOHSTHS: HaUOOJIbIIIEE U

HaMMEHBIIIee 3HAYCHHUS YUCIIOBOTO MacCHBa,
pa3max. Pemats 3aaun Ha BbIOOp criocoba
OIIMCaHusA JaHHBIX B COOTBETCTBHUU C HpHpO}IOfI
JAHHBIX U [IEJIs- MU HCCIIEI0OBAaHNS

Cnyuaiinas CnyvaliHasi UBMEHUYHUBOCTh OcBauBaTh MOHATHS: YACTOTa 3HAYCHUH B

W3MEHUYUBOCTD (mpumepsl). YacToTa 3HaU€HUH B | MacCHUBe JTAHHBIX, PYINIMPOBKA JaHHBIX,

(6 9) MaccHBe JAaHHbIX. [ pynnupoBka. | ructorpamma. CTpoUTh U aHAIU3UPOBATh
I'ucrorpammer. [IpakTuueckas TUCTOTPAMMBI, TOAOUPATH MOAXO S Iar
pabota «CnyuaitHas rpynnupoBku. OcBauBath rpaduyeckue
U3MEHYUBOCTD) MPEJICTaBICHUS PA3HBIX BUJOB CIy4aliHOU

U3MEHYUBOCTH, B TOM YHUCJIC C IOMOIIIBIO
I (PPOBBIX PECYPCOB, B X0O€ MPAKTHYECKOM
paboThI

Bgenenue B Teopuro | I'pad, Bepmuna, pedpo. OcBauBath NOHATHUSA: rpad, BepuIMHa rpada,
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rpa¢os
(49)

IIpencrasnenue 3amauu C
nomoisto rpada. CreneHb
(BaJIEHTHOCTb) BepILUHBL. Yucio
pé0ep u cymmapHasi CTereHb
BepwuH. [{ens u nuki. I1yts B
rpade. [IpencraBnenue o
cBsi3HOCTH rpada. O6xox rpada
(Oiinepos myTs).IIpencraBnenue
00 OpHUEHTUPOBAaHHBIX Tpadax

pebpo rpada, creneHb (BaICHTHOCTh BEPIIUHBI),
nens 1 UK. OcBanBaTh NOHSATHS: MTyTh B
rpade, DiinepoB myTh, 00X01 rpada,
OpueHTHpOBaHHbBIN rpad. Pemars 3anaun Ha
MIOMCK CyMMBI CTeTICHEH BepIInH rpada, Ha
nouck 00xo/a rpada, Ha MOUCK IMyTel B
OpUEHTUPOBaHHBIX rpadax. OcBauBaTh CrIOCOOBI
IpeJICTaBICHUs 3a/1a4 U3 Kypca anreOpsl,
TE€OMETPHUH, TEOPHH BEPOSTHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO I'padoB (KapThl, CXEMBI,
UIEKTPUUYECKHE LeNH, PYHKIIMOHAIbHbIE
COOTBETCTBHS) HA IPUMEPAX

BepositHocTh 1
4acToTa CIIy4aifHOTo
COOBITHSA

(4 9)

Ciy4aliHbI{ OMBIT U CIIy4alHOE
coObiTHE. BeposaTHOCTh U
gacToTa coObITHs. Posb
MaJIOBEPOSITHBIX U IIPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B
npupoje u B oduecrse. MoHeTa
Y UTpaJibHasl KOCTb B TEOPUU
BEPOSATHOCTEH.

IIpakTnyeckas pabora «Hactora

OcBauBaTh MOHATHS: CITyYalHBIN OTIBIT U
cily4JaiiHOe COOBITHE, MAJIOBEPOSITHOE U
MIPaKTUYECKH JIOCTOBEPHOE COOBITHE.

W3ydaTh 3HAYUMOCTb MaJIOBEPOSITHBIX COOBITHIA
B IPUPOJIC U 0OIIECTBE HA BAXKHBIX MPUMEPax
(aBapuu, HECUACTHBIE CITydau, 3alluTa
nepcoHaNbHON MHpOpMAITNH, ITepenada
JTaHHbIX). 3ydaTh pojib KJITACCUYECKUX
BEPOSITHOCTHBIX MOJieNiell (MOHeTa, UrpaabHas
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BBIIIAICHUA OpJIa»

KOCTh) B TEOpUHU BeposTHOCTEH. HabmonaTe u
U3y4YaTh 4YaCTOTY COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C IIOMOIIBIO
IU(POBBIX PECYPCOB, B XOJIE MPAKTUYECKOM
paboThl

O0o06111EHNE,
KOHTPOJTb

(54)

[IpencraBnenue JaHHBIX.
OnucarenpHas CTaTUCTUKA.
BepostHOCTB CiydaitHOTO
COOBITHS

[ToBTOPATH N3yuE€HHOE U BBICTPAUBATh CUCTEMY
3HaHui. PemaTe 3a1aun Ha IPEACTaBICHUE U
OTIMCaHKE JaHHBIX C TOMOIIbIO H3YYEHHBIX
xapaktepucTuk. O0CyKIaTh puMephbl
CIIy4aifHbIX COOBITHI, MaJIOBEPOSITHBIX U
MIPaKTUYECKH JTOCTOBEPHBIX CIy4alHbIX
COOBITHI, UX POJI B IPUPOJIE U KU3HU YeJIOBEKa

8 kiacc (34 u)

[ToBTOpEHue Kypca
7 xi1acca
(4 4)

[IpencraBneHue AaHHBIX.
OmnwucarenbHas CTaTUCTHKA.
CnyyaiiHast ”3MEHYMBOCTb.
Cpennue urciaoBoro Habopa.
Crydaiinble coOBITHS.
BeposTHOCTH M 4aCTOTHI.

[ToBTOPSATH N3ydEHHOE U BBICTPAUBATh CUCTEMY
3HaHu#. Pemate 3aaun Ha npecTaBiIeHUE U
ONMCAaHKE JAHHBIX C MOMOILBIO U3YYEHHBIX
XapakTepuCTUK. Pemare 3a1a4mn Ha pecTaBIeHUe
IPYINIUPOBAHHBIX JaHHBIX U OMHMCAHUE CIy4aifHOM
W3MEHUYUBOCTH.
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Kitaccnueckue mozenu teopun
BEPOSITHOCTEN: MOHETA U
urpajiabHasi KOCTh

Pemate 3agaun Ha onpeesIeHUe YacTOThI
CIIy4ailHBIX COOBITUH, 00CYXAEHUE IPUMEPOB
CIIy4aliHbIX COOBITUI, MaJIOBEPOSITHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIIYy4alHbIX COOBITUH,
UX POJIU B IPUPOJIE U KU3HHU YEJIOBEKa

OnucarenpHas Otknonenus. Jlucnepcust OcBauBath MOHSTHS: TUCIIEPCUS U CTAHJIAPTHOE

CTaTHCTHKA. 4HCI0BOTO Habopa. OTKJIOHEHHE, UCII0JIb30BATh 3T XAPAKTEPUCTUKHU

PaccenBanne CrangapTHOE OTKIOHEHHE JUISl OTIMCAHMS PACCEeMBAHUs JaHHBIX. BeIiBUTaTH

JAHHBIX YHICIIOBOTO Habopa. TUNOTE3bI 00 OTCYTCTBUU WJIM HAJTMYUU CBS3H 110

(4 9) JlnarpamMmel pacceuBaHMs auarpaMmmam paccenBanus. CTpOUTh quarpaMMbl
paccerBaHMs 10 UMEIOUIMMCS JaHHBIM, B TOM
YHCJIE C TIOMOIIBIO KOMIIBIOTEpA

MHuosxecTBa MHoxecTBO, MOAMHOXKECTBO. | OCBaMBaTh MOHATHSA: MHOXKECTBO, DJIEMEHT

(4 3) Onepanuy HaJ MHOXKECTBAMU: | MHOKECTBA, IIOJIMHOKECTBO. BBINIOJIHATE onepanuu

00beIMHEHNE, TIEPECCUCHHE,
nomnoyiHenne. CBOMCTBa
oTiepaIfii Hai MHOXKECTBAMH
MIePEMECTUTETBHOE,
codeTaTenbHoe,
pacnpeeauTeNnbHOE,
BKJIFOUCHHS.

Haa MHOKCECTBaMHU: O6’BCI[I/IHCHI/IG, IEPECCUCHHC,
JornoyiHeHue. Mcnonp30BaTh CBOMCTRA:
MNEPEMECTUTCIILHOC, COUYCTATCIIBHOC,
pacupeaciInTCIIbHOC, BKIIOUYCHUA. Hcnonb3oBaTh
rpa@nqecxoe IMPEACTABJIICHUE MHOXKCCTB IIpU
OIIMCaHUU pCAJIbHBIX IMMPOLECCOB U HBHCHHﬁ, npu
pCHICHUHN 3a1a4 U3 OPYTr'UX y‘Ie6HBIX MNpeaAMCTOB U
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I'paduueckoe mpeacraBieHue
MHOJKECTB

KypcoB

BepostHocTh DneMeHTapHbIe COOBITHSL. OcBauBath MOHSTHS: JIEMEHTAPHOE COOBITHE,
CIIy4aitHOTO Caydaiinbie coOBITHSI. ciiydaiiHOe COOBITHE KaK COBOKYITHOCTb
COOBITHS biaronpusTcTByroniue 0J1aronpUsATCTBYIOLUIUX 3JIEMEHTAPHBIX COOBITHH,
(6 1) dJIeMEHTapHBIE COOBITHUS. PaBHOBO3MO>KHBIE AJIIEMEHTapHBIE COOBITHSI.
BeposiTHOCTH COOBITHI. Pemrars 3a1aun Ha BEIYUCIIEHUE BEPOSTHOCTEN
OnBITHI C paBHO- BO3MOXKHBIMHU | COOBITHI MO0 BEPOSITHOCTSM 3JIEMEHTaPHBIX
3JIEMEHTAapPHBIMU COOBITUSAMH. | COOBITHI ciydaifHOro omnbITa. Pemare 3agaun Ha
Crny4daifHbIi BBIOOD. BBIYUCIICHUE BEPOATHOCTEH COOBITHI B OTIBITAX C
IIpakTuyeckas pabdora PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH,
«OIBITBI ¢ PABHOBO3MOKHBIMHU | B TOM YHCJIE C IOMOIIBIO KOMIIbIOTepa. [IpoBoanTh
JIEMEHTAPHBIMU COOBITUAMUY» | U U3y4aTh ONBITH C PABHOBO3MOXHBIMU
JIEMEHTAPHBIMU COOBITUSMH (C UCTIOIb30BAHUEM
MOHET, UI'paJIbHBIX KOCTEH, Ipyrux MoJeneil) B
X0Jie IPAKTUYECKON pabOThI
BBenenue B Hepeso. CoiicTBa nepeBa: OcBauBath NOHATHS: IepeBO Kak rpad 6e3 nukia,

Teoputo rpados
(4 1)

€MHCTBEHHOCTb IyTH,
CYILIECTBOBaHUE BUCAYEH
BEPILIHHBI, CBA3b MEXKIY
YUCIJIOM BEPLIMH U YUCIIOM

BHCsAYAs BepIIMHA (JUCT), BETBb JAepeBa, MyTh B
Jepese, nuametp aepesa. M3ydars cBOMCTBa
JlepeBa: CyIIECTBOBAHUE BUCAYEH BEPILIUHBI,
€IMHCTBEHHOCTb IIyTH MEXIY ABYMS BEPIIMHAMU,
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pedep. IIpaBuno yMHONKEHUS

CBSA3b MEXK/y YMCIIOM BEPILIMH U YUCIIOM pEOEp.
Pemrars 3a1a4n Ha IOUCK U NIEPEUMCIICHUE ITyTEH B
JiepeBe, ONpeiesieHue Yncia BEpUIMH Ui pédep B
nepeBe, 00xo1 OMHAPHOTO JIepeBa, B TOM YUCIIE C
PUMEHEHHUEM ITPaBHJIa YMHOKEHHS

Crnyuaiinbie
CcOOBITHS

(8 1)

[IpoTHBOMNOJIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeMHEHHE U TIEpeceueHre
coopITuil. HecoBMecTHBIE
coObITHsI. PopMyIIa CI0KEHHUS
BeposiTHocTel. [IpaBuiio
YMHOKE€HUS BEPOATHOCTEM.
YcioBHas BEPOSITHOCTb.
HezaBucumblie coObITHS.
[IpencraBienue cny4aitHOTO
JKCIIEPUMEHTA B BUJIE IepeBa

OcBauBaTh MOHATHUSA: B3aUMHO TTPOTUBOIIOJIOKHBIE
COOBITHS, OTIEPAIIMH HAJl COOBITUSIMH, 0ObETUHEHHE
U TIepECeUeHHe COOBITHI, TuarpaMma Jumepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
coObIThs. 3ydaTh TEOpEMBI O BEPOSTHOCTH
00bEeIMHEHUSI IBYX COOBITHH ((POPMYJIIBI CIIOKEHUS
BEepOsATHOCTEH). Pemars 3agaun, B TOM 4nciie
TEKCTOBBIE 3a/1a4M HA ONpeiesIeHue BEPOSATHOCTEH
00BbeMHEHUS U TIEpPECEYCHHS COOBITHI C TOMOIIBIO
YUCJIOBOM Mps- MO, nuarpamm Disiepa, GopMyIisl
cloXeHHs BeposTHocTel. OcBanuBaTh MOHATHUS:
MPABIJIO YMHOKEHHUS BEPOSITHOCTEH, yCIOBHAs
BEPOSITHOCTH, HE3aBUCUMBbIE COOBITHUS JEPEBO
CIIy4alHOTO orbITa. M3yuars cBOMCTBA
(ompeneneHust) He3aBUCUMBIX COOBITHIA.

Pemiats 3agaun Ha onpeielIeHUE U UCIOJIb30BaHUE
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HE3aBUCUMBIX COOBITUI. Perare 3a1auu Ha HOUCK
BEPOSITHOCTEM, B TOM YHUCJIE YCIOBHBIX, C
WCII0JIb30BAHUEM JIEPEBA CIYYANHOTO OIbITA

O6o006mienue, [IpencraBnenue qaHHbBIX. [ToBTOPSATH U3YYEHHOE U BHICTPAUBATH CUCTEMY

KOHTPOJIb OnucarenpHas CTaTUCTUKA. 3HaHu#. PemaTh 3a1aun Ha npeIcCTaBlIeHNE U

(4 49) I'padsi. BeposrtaocTts OIHCAHKUE JAHHBIX C MOMOIIBIO U3YYEHHBIX
CIIy4aifHOTO COOBITHS. XapaKTEepUCTHK. Pemare 3a1auu ¢ mpuMeHEHUEM
DNeMeHThl KOMOWHATOPUKH rpadoB. Pemarts 3a1aun Ha HAX0XKJICHHUE

BEPOSITHOCTH CITy4alHOTO COOBITHS 110
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH, B TOM
YlCcJIe B ONBITAX C PABHOBO3MOYKHBIMU
2JIEMEHTAapHBIMU COObITUAMU. Pemars 3agaun Ha
HaXO0KJICHUE BEPOSITHOCTENH 0ObEMHEHUS U
nepeceueHust COObITHI, B TOM YHCJIE HE3aBUCUMBIX,
C MCII0JIb30BaHUEM I'papUUECKUX MPEACTaBICHUN U
JiepeBa ciaydaiiHoro onbita. Pemars 3agauun Ha
nepevrcieHne KoMOMHaui (Yucia nepecTaHoBOK,
Yucia coueTaHuit), Ha HaXOXKAEHUE BEPOSITHOCTEH
COOBITUH ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCJIE C UCTOJIb30BaHUEM TpeyroapHuka [lackans
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9 xnacc (34 u)

[ToBTOpEHME Kypca
8 kiacca
(4 1)

[IpencraBnenue qaHHBIX.
OmnucarenpbHast CTaTUCTUKA.
Omneparuu HaJ, COOBITHSMHU.
He3aBrcumocTs cOOBITHI

[ToBTOPSATH N3YYEHHOE U BHICTPAUBATH CUCTEMY
3HaHMi. PemaTe 3a7aun Ha IpEeACTaBICHUE U
omnMcaHue JaHHBIX. PemaTh 3a1aun Ha HaX0XKICHHUE
BEPOSTHOCTEH OOBEAMHEHUS U TIEPECCUCHUSI
COOBITHI, B TOM YHCJIC HE3aBUCUMBIX, C
WCITOJIH30BaHNEM TpaUIECKUX MPEICTABICHUN 1
JiepeBa ciy4aiHoro onbiTa. Pemars 3aqaun Ha
nepevnciieHne KOMOWHAIMK (Yucia mepecTaHoOBOK,
Yuciia COUYETaHN), Ha HAX0XKICHUE BEPOSITHOCTEH
cOOBITHII ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCclie C UCIOJIb30BaHUEM TpeyroybHuka [lackans

OJIEMEHTEI

KOMOHMHATOPUKH
(4 1)

Komb6unaTopHoe npasuiio
yMHOeHus. [lepecTaHOBKH.
®axropuan. Coyeranus u
YHCJIO COYETAHUH.
Tpeyronbnauk Iackans.
[IpakTuyeckas pabora
«BpIunciaenue BEposSTHOCTEN C

OcBauBath MOHATHS: KOMOMHATOPHOE MIPABUIIO
YMHO>KEHUS, YIOpsAJ0UeHHAas mapa, Tpoka
00BEKTOB, MepecTaHOBKa, (pakTopHual yucia,
COUYETaHUE, YUCIIO COYETAHUM, TPEYTOJIbHUK
[Tackansa. Pemars 3a1aun Ha nepevrciieHue
YHOPSI0YEHHBIX Nap, TPOEK, IEPEUNUCICHUE
NIEPECTAaHOBOK M COUETAHUM 3JIEMEHTOB Pa3JIMYHBIX
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HCII0JIb30BAHUEM MHO>KeCTB. Pemiates 3a1aun Ha NIpUMEHEHHUE Yncia
KOMOMHATOPHBIX (PYHKIIUI coueTaHuil B ainredpe (COKpaméHHOEe yMHOKEHHE,
AJIEKTPOHHBIX TAOIMID) 6unom Herotona). Pemars, npumMeHss
KOMOMHATOPUKY, 3aJ]aul Ha BBIYMCIICHHUE
BEPOSITHOCTEH, B TOM YHCJIE C TIOMOIIIbIO
3JIEKTPOHHBIX TA0JIHIL B X0OJ1€ IPAKTUYECKON

paboThl
I'eomerpuueckas I'eomerpuueckas BeposTHOCTb. | OcBanBaTh MOHATHE TEOMETPUUYECKON
BEPOSITHOCTh CnyyaitHblil BHIOOP TOUKH U3 BEpPOSTHOCTH. Pemars 3a1aun Ha HaxOX/IeHNE
(4 9) (burypsl Ha IIOCKOCTH, U3 BEpPOSITHOCTEN B OMBITAX, MPEACTABUMBIX KaK

OTpe3Ka, U3 YTy OKPYKHOCTH | BBIOOP TOUEK U3 MHOTOYTOJIbHHUKA, Kpyra, OTpe3Ka
WJIM JTyT'H OKPY>KHOCTH, YUCJIOBOTO MPOMEKYTKA

Ucnbitanus Ucnbitanne. Yenex u Heyaada. | OcBauBaTh MOHATHUS: UCIIBITAHUE, JIEMEHTAPHOE

bepnymn Cepus ucTIbITaHUI 10 TIEPBOTO | COOBITHE B UCIBITAHUU (YyCIEX U HeyAaua), Cepus

(6 9) ycnexa. Mcnbitanus WCIIBITAaHUM, HACTYIIJICHUE NIEPBOTO ycIexa
bepnymnu. BepostHocTu (neynaum), cepust ucnbiTanuii bepuymmm. Pemath
COOBITHIA B CepUH UCIIBITAHUN | 3a7]a4d HA HAXOXKJIEHUE BEPOSTHOCTEH COOBITHI B
bepuymnu. [Ipakruueckas CEpUH UCHBITAHUM 10 IEPBOTO YCIEXa, B TOM YHUCIE
paboTa ¢ IpUMeHeHueM GopMYIbl CYMMbI T€OMETPHUECKOMN
«Hcnprranus beprymim» nporpeccuu. Pemrars 3a1auu Ha HAXO0XKIAEHUE

BCpOHTHOCTeﬁ QJICMCHTAPHBIX COOBITHI B CCpUHN
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UCIbITaHUN bepHyIn, Ha HAaXOXICHUE
BEPOATHOCTH OIPEACIIEHHOIO YHCIIa YCIIEXOB B
cepuu ucnelTanuii bepnyum. M3ydats B xoz€
IPAKTUYECKON pabOThI, B TOM UHCJE C HIOMOIIbIO
M (POBBIX PECYPCOB, CBOIICTBA BEPOSITHOCTHU B
cepuu UCIbITaHN bepHyum

Crnyuaiinas
BEJTMYHMHA

(64)

CrnydaifHast BeTUYHHA U

pacrnpeneneHne BEpOSTHOCTEM.

MaremMaTudecKoe OKHJIaHuE U
JUCIIEPCHS CITy9aHOM
BeIMYMHBL. [Iprumepsl
MaTeMaTUIECKOI'0 OKHIAHMS
KaK TEOPETUYECKOTO CPETHETO
3HAUYCHMS BEIIMYUHEI.
ITousaTue o 3aKoHe OOJIBIINX
yucen. 3mepenue
BEPOSITHOCTEH C TOMOIIIBIO
yacToT. [I[puMeHeHune 3akoHa
OONBIINX YHCEN

OcBouUTH MOHATUSA: CilydaliHasi BEIUYHMHA, 3HaUCHHUE
CIIy4ailHOM BEJIWYMHBI, PACIPEICTICHUE
BeposiTHOCTeH. M3yuath n o0cyaaTh npuMepbl
JMCKPETHBIX U HE- MPEPBIBHBIX CITYYalHBIX
BEJIMYMH (POCT, BEC UEJIO BEKa, YUCIECHHOCTh
HACEJICHUs, APYrue U3MEHYUBBIC BEJINYMHBI,
paccMaTpuBaBLIMECS B Kypce CTATUCTUKY),
MOJEIIBHBIX CIy4aiiHbIX BEJINYUH, CBSI3aHHBIX CO
Clly4ailHBIMU onbITaMK (OpOCaHUE MOHETHI,
UrPaIbHOM KOCTH, CO CITy4aifHBIM BBIOOPOM H T. II.).
OcBauBath NOHATHS: MATEMAaTUYECKOE OKUIAHNUE
CIIy4alilHOM BEIMUYUHBI KaK TEOPETUUYECKOE CPEIHEE
3HA4YECHUE, TUCIIEPCUs CIIy4YallHON BEIUYMHBI KaK
aHaJIoT IMCIePCUH YMCI0BOTO Habopa. Pemath
3a/1a4d Ha BBIYMCIICHUE MATEMATUYECKOTO

123




0>KMJIaHMSI U TUCIIEPCUU JUCKPETHOM CIlydalHOU
BEJIMYMHBI 110 33JJaHHOMY PaclpeiesIEHUI0, B TOM
YHClIe 33]1a4, CBA3aHHbIX CO CTPAXOBAaHUEM U JIOTE-
pesiMu. 3HaKOMUTBCS C MATEMAaTUYECKUM
0’KUJaHUEM U JUCTepcuell HEKOTOPbIX
pacnpeneneHui, B TOM YHCIIe paclpeieieHUs]
CIIy4aiiHOM Benn4uHbI «HHCII0 yCIeXoB» B cepuun
ucnelTanuit bepuymnu. M3yuats 4actoTy coOBITHS
B MTOBTOPSIOUINXCS CIIYYalHBIX ONBITaX KaK
CIIy4allHyI0 BEIMUMHY. 3HAKOMUTHCS C 3aKOHOM
6onpmux yncen (B hopme bepuymm): npu
00JIBILIOM YHCJIE ONBITOB YaCTOTa COOBITHUS OJIM3Ka
K €ro BepOosTHOCTH. PemaTh 3a1a4u Ha U3MepeHue
BEPOSATHOCTEN ¢ MoMoUIbI0 4acToT. O0Cy)KaaTh
POJIb 3aKOHA OOJIBLIMX YUCEN B 000CHOBAHUU
4aCTOTHOT'O METOJAA U3MEPEHUS BEPOSTHOCTEM.
OO6cyxkaaTh 3aKOH OOJIBIIMX YUCEN KaK MPOsIBICHUE
CTaTUCTUYECKON YCTOWYMBOCTH B U3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHCET B IPUPOJIE
Y B )KM3HU YEJIOBEKA

O6o06meHue,

Hpe,Z[CTaBJ'IeHI/Ie JaHHBIX.

HOBTOprTL N3YYCHHOC U BBICTpANBATL CUCTCMY
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KOHTPOJIb
(10 9)

OnucarenpHas CTaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS. DJIEMEHTBI
koMOuHatopuku. CiyyaiiHble
BEJIMYUHBI M pacIipeieieHus

3HaHui. PemaTe 3a1auu Ha IPEACTABICHUE U
onucaHue JaHHbIX. Pemare 3a1aun Ha HAX0XKICHHE
BEPOSTHOCTEH COOBITHII, B TOM YHUCJIE B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEN 0ObETMHEHHS U ITepeECeUCHUS
COOBITHI, BBIYUCIISATH BEPOSTHOCTHU B OIBITaX C
CEpUSIMU CITy4alHbIX UCIIBITAHUN
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