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HOACHUTEJIbBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

Pabouast mporpamMma 1o MareMaTHKe ISl oOy4arommxcs 5—9 KiaccoB
pa3paborana Ha ocHoBe (esepanbHOrO rocyJapCTBEHHOTO 00pa3oBaTEIBHOTO
CTaHapTa OCHOBHOTO 00IIEero 00pa3oBaHus ¢ YUETOM U COBPEMEHHBIX MUPOBBIX
TpeOOBaHMH, MPEIbIBISIEMBIX K MAaTEMAaTHUYECKOMY OOpa30BAaHUIO, M TPAIHIHNA
poccuiickoro o0pa3oBaHHMs, KOTOpbIE O0OECICUMBAIOT OBJAJICHUE KIIIOYEBBIMHU
KOMITETEHIIMSIMH, COCTABIISIOIIUMH OCHOBY JIJIsl HEIPEPHIBHOIO 00pa3oBaHUs M
CaMOpa3BUTHs, @ TaKXKE IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO |
MI03HABATENBLHOTO pa3BUTHS oOydaronmmxcs. B pabodeil mporpamme ydTeHbBI
uaen u nojoxkeHus KoOHIeNnwu pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHMs B
Poccuiickori ®enepanuu. B smoxy nudposoit Tpanchopmanuu Bcex chep
YeJIOBEYECKOH JIeITeTbHOCTH HEBO3ZMOXKHO CTaTh 0OpPa30BaHHBIM COBPEMEHHBIM
4yejoBeKkoM 0Oe3 0a30BOW MaTeMaTHYeCKOW TIOATOTOBKH. YKe B MIKOJIE
MaTEMaTUKa CIIY>KUT OIOPHBIM MPEAMETOM JUISI U3YUCHU CMCEKHBIX AUCIUIIINH,
a T1ocie IIKOJNbI PeaTbHOH HEOOXOIMMOCTBIO CTAaHOBHTCSI HEIPEPHIBHOE
oOpa3zoBanue, 4ro TpeOyeT TONHOLEHHOW 0a30Bol 001Ie00pa3oBaTeNbHOI
MOATOTOBKU, B TOM YHCIIE M MaTeMaTHYeCKOH. JTO OOYyCIIOBIEHO TeM, YTO B
HallM JHA pacTéT 4YHUCIO0 Npo(ecCHi, CBA3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: M B cpepe HKOHOMHUKHM, M B OH3Hece, U B
TEXHOJIOTMYECKUX 00JIacTAX, U Jaxe B 'yMaHUTapHbIX cdepax. Takum oOpazom,
KpPYr IIKOJIBHHUKOB, M1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM
NPeIMETOM, PaCLIUPSIETCS.

[pakTnyeckas MOJE3HOCTh MAaTEMAaTHUKH OOYCIOBIICHA TE€M, YTO €€ MpeaMeTOM
ABJIAIOTCS (DyHOAMEHTAJbHBIE CTPYKTYphl HAIIEr0 MHUpa: IPOCTPAHCTBEHHBIC
(GOpMBI U KOJIMYECTBEHHBIC OTHOIICHHS OT IPOCTEHIINX, YCBAUBAEMBIX B
HETIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX, HEOOXOOUMBIX IS
pa3BHUTHS HAaYYHBIX M NPHKIAIHBIX HICH. be3 KOHKPETHBIX MaTeMaTHYECKHX
3HAHWH 3aTPYJHEHO IOHMMaHWE NPHUHIMIIOB YCTPOWCTBA M HCIIOIb30BAHUS
COBPEMEHHOH TEXHHKH, BOCIPUATHE W HHTEPIpPETalys pa3sHOOOpasHON
COLMANBHOM, YKOHOMHYECKOH, IMOMUTHYECKOW MHPOpMAaNnU, ManodpPeKTHBHA
TIOBCEIHEBHAsl MPAKTUYECKAs eATeIbHOCTh. KaxkjoMy 4elloBEKy B CBOCH KHU3HH
NPUXOAUTCS BBINIONHATh PAacdy€Tbl M COCTABJIATH AalTOPUTMBI, HAXOAUTH H
NPUMEHATH (OPMYIBI, BIAJETh NPAKTHYECKUMH NPHEMAMH T€OMETPHYECKHX
WU3MEpPEeHHI M TMOCTPOCHWH, YUTaTh HWH(OPMAIHMIO, NPEACTABICHHYIO B BHIC
TaONuI, OuarpaMM M TpadUKoOB, JKUTh B YCIOBHUSX HEONPENCNEHHOCTH |
TTOHUMATh BEPOSTHOCTHBIN XapaKTep CIIyJalHBIX COOBITHA.

OIHOBPEMEHHO ¢ pacumpeHneM cdep TNPUMEHEHHS MaTeMAaTHKd B
COBPEMEHHOM o0mliecTBE BCE 0OoJjiee Ba)KHBIM CTAHOBUTCS MAaTeMaTHYCCKHUH
CTWJIb MBILUICHUS, TIPOSIBIISIOIIUNCS B ONMpeNeNEHHbIX YMCTBEHHBIX HaBbIKax. B
npolecce U3y4YeHHs MATEMAaTUKH B apCeHall MPUEMOB M METOIOB MBIIUICHUS
YeIOBEKa ECTECTBEHHBIM O00pa3oM BKIFOYAKOTCS WHAYKIMS U JSIYKIHs,
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0000IIeHHe M KOHKpPETH3allMs, AaHaIW3 M CHHTEe3, KJIacCHpUKAlUs |
cucremMaruzanys, adcTparupoBaHue W aHajorus. OOBEKTHl MaTEMAaTHYECKHX
YMO3aKJIIOYCHHH, MpaBuia WX KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHH3M
JIOTUYECKUX MOCTPOCHHH, CIIOCOOCTBYIOT BBIPaOOTKE yMeHHs (HOPMYIHUpPOBATH,
00OCHOBBIBaTh W JIOKA3bIBATh CYXKICHHUS, TEM CaMBIM Pa3BHUBAIOT JIOTHUECKOE
MBbIIUICHHE. Benymas ponb NPUHAUICKUT MaTeMaTHKEe W B (OPMHpPOBAHUH
AIITOPUTMUYECKON KOMITOHEHTBI MBIIIICHUSI X BOCITUTAHHUH YMEHHI JIeHCTBOBATh
M0 3aJaHHBIM aarOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHPOBAThH
HOBBEIC. B mporecce pemreHnst 3ajad — OCHOBOH y4eOHOIl NEATEITBHOCTH Ha
YpPOKax MaTeMaTHKH — Pa3BUBAIOTCS TAKKE TBOPYECKAs M TPUKIIAHAS CTOPOHBI
MBIIIIICHUSL.

OOGyueHne MaTeMaTHKe JIaéT BO3MOXKHOCTh Pa3BUBATh Y O0YJAIOIINXCS TOUHYIO,
palMoHaNbHYIO © HHOOPMATHUBHYIO peEYb, yMEHHE OTOMpaTh Hambosee
MOAXO/SIIIIME  SI3BIKOBBIC, CHMBOIMYECKHE, TpaduyecKue CpeacTBa s
BBIPAXKCHUS CY)KJICHHUH U HATJISAHOTO X MPEICTABICHHSI.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH
SBJIETCS  O0Iee 3HAKOMCTBO C METOJaMH TIO3HAHUSI JEHCTBUTEIBHOCTH,
MNpeaACTaBJICHUC O NPEAMETC U METOJaX MAaTEMATHKH, UX OTJIMYUM OT METOLOB
ApYrux €CTCCTBCHHBIX U I'YMAaHUTAPHBIX HAYK, 06 OCOGCHHOCTHX MPpUMEHCHUA
MAaTEMATUKU JUIsI PEHICHHSI HAYYHBIX W INPUKIAAHBIX 3a4ad. Taxkum o6pa30M,
MaTeMaTnieckoe oOpa3oBaHHE BHOCUT CBOM BKJIJ B (opMHUpOBaHHE OOIICH
KYyJIBTYPbI YEJIOBEKA.

V3ydeHne MaTeMaTHKH TAKXKE CIHOCOOCTBYET JCTETHYECKOMY BOCIHTAHHUIO
YeJIOBEKA, MOHUMAHUIO KPACOTHI M M3SIIECTBA MATEMATHYCCKUX PACCYKICHHH,
BOCIIPHSITHIO TE€OMETPHIECKUX (HOPM, YCBOCHHUIO HJICH CUMMETPHU.

HEJX 1 OCOBEHHOCTHU U3YYEHUS YYEBHOI'O
INPEAMETA
«MATEMATHKA». 5-9 KJIACCBI

[puopureTHBIMU LeNsIMU 00yYeHHSI MaTeMaTHKe B 5—9 Kiaccax sBIAIOTCS:

e (QopMmHpoBaHHME IIEHTPAIbHBIX MaTeMaTHYEeCKUX IOHATUHH  (4HCIIO,
BEJIMYMHA, TeoMeTpryecKas Gurypa, nepeMeHHas, BEpOSATHOCTb, (PYHKIIHS),
00ecIeYnBaroIInX NPEEMCTBEHHOCTb u MePCHEKTHBHOCTD
MaTEeMaTHIEeCKOro 00pa30BaHMs 00yJaIOIINXCS;

® [10/IBE/ICHHE OOYYAIOMIMXCS Ha JOCTYITHOM U HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3H MAaTEMaTHKU ¥ OKPYKAFOLIEro MUpa, MIOHUMaHNue MaTeMaTHKA
KaK YacTH OOLICH KyJIbTYpBI YeJIOBEUECTBA;

® Da3BHUTHE MHTEIUICKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
MO3HABATENFHOW AKTHBHOCTH, MCCIIEIOBATEILCKAX YMEHWH, KPUTHYHOCTH
MBIIJICHUS], MHTEpeca K M3y4YeHHIO MaTeMaTHKH;

e (popmupoBaHre (QYHKIMOHAIFHOM MaTeMaTH4eCKOH IPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSBJICHUS MaTEMaTH4eCKHX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIBHBIX JXM3HEHHBIX CHTYAIMSX W TMPU W3yYCHHH
JpYruX  y4eOHBIX  TIPEIMETOB,  MpPOSIBICHUS  3aBHCHUMOCTEH |
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3aKOHOMEpHOCTEH, (popMyITMpOBaTh NX Ha S3bIKE MAaTEMaTHKU M CO3/aBaTh
MaTeMaTU4eCKUE MOAENH, IPUMEHITh OCBOCHHBII MaTeMaTH4eCKUN
amnmapar Ui peleHus MIPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad4,
HMHTEPIPETUPOBATE U OLICHUBATH IOJy4EHHBIE PE3YIbTATHL.
OCHOBHBIE JIMHUM COAEpXKAHUSA Kypca MaTeMaTHKu B 5—9 kmaccax: «Uucna u
BBIUUCIICHHSD», «Anredpa» («Anredpandeckue BBIPOKCHUs», «YpaBHEHHS W
HepaBeHCTBa»), «DyHkimny, «['eomerpus» («I'eomerpuueckue (QUIYpH M UX
CBOMCTBa», «l3MepeHne TeOMETPUUECKHX BEIMYHMH»), «BeposTtHOCTh U
CTaTUCTHKa». JlaHHbIE JIMHUM  DPa3BUBAIOTCA  MapajyieNibHO, KaxkJas B
COOTBETCTBHHU C COOCTBEHHOH JIOTUKOH, OTHAKO HE HE3aBUCUMO OJHA OT JPYroH,
a B TECHOM KOHTaKTe€ W B3auMojeicTBuu. Kpome 3Toro, mx oObeauHseT
JIOTHMYECKasl ~ COCTaBJAIOIIAsl, TPAJUIMOHHO TMPUCYIIAas MaTeMaTHKe |
MIPOHU3BIBAIONIAsT BCE MaTeMaTHYECKHE KYypChl U COJEpKaTeNbHbIC JIMHHU.
CdopmynupoBanHoe B DenepallbHOM TIOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapTe OCHOBHOI'O 00LIEro o0pa3oBaHMs TPeOOBAaHHME «yMETh OHNEPHPOBATH
HOHATUSIMU: ~ ONpEJIENICHNe, aKcuoMa, TeopeMa, Jl0Ka3aTelbCTBO; YMEHHE
pacrno3HaBaTb HMCTUHHBLIC W JIOKHBIC BbICKa3bIBaHHA, IMPUBOAWUTH MPHUMEPHLI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULAHUS  BBICKa3bIBAaHUID)
OTHOCHTCSL KO BCEM KypcaMm, a (OpPMHUpPOBaHHME JIOTHYECKHX YMEHHIt
pacnpenensercss Mo BceM rogaM OOydeHHs HA YPOBHE OCHOBHOIO OOIIEro
obpaszoBanus. CopepkaHue 0Opa30BaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM
pe3ynbratam ocBoeHus [IpumepHoit paboueil mporpaMmbl, pacrpeenEHHbIM 110
rogaM oOy4eHUs, CTPYKTYPHPOBAHO TaKMM 00pPa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHLUITHATBEHBIM BOIPOCaM 00yJaromecs o0palaiuch HEOTHOKPATHO, YTOObI
OBJIAJICHNE MAaTEMATUUYECKUMHU IOHATUSIMA M HAaBBIKAMHM OCYILECTBIISIOCH
[OCIEOBATENIbHO M IOCTYNATeNbHO, €  COOJIOACHHEM  IPUHIMIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUsS BKIIOYAJINCh B OOIIyI0 CHCTEMY
MaTEeMaTHYECKUX MPEACTaBICHUH O0YyYalomMXcs, pacmmpss M yriyonss eg,
00pasyst MpOYHbIE MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOT O ITPEJMETA «MATEMATHUKA» B
YYEBHOM IIJIAHE

B coorBerctBun ¢ @ezmepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM  OCHOBHOI'O  OOIIEro oOpa3oBaHUs MaTeMaTHKa  SIBISIETCS
00s3aTeNbHBIM TIPEIMETOM Ha JaHHOM ypOBHE obOpa3oBaHms. B 5—9 kimaccax
yueOHbIll mpeaMer «MaremaTtnkay TpPaJWIMOHHO H3YdYaeTcss B paMKax
CIIEIYIONIMX Yy4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca «MatemaTukay, B 7—9
KJlaccax — KypcoB «AnreOpa» (BKIIOYasl 3JIEMEHTBl CTATHCTHKH W TEOPUH
BepositHocTeld) U «[eomerpms». Hactosmelr mporpamMmoil  BBOTUTCSA
CaMOCTOSATENBHBIN yIeOHBIH Kypc «BeposSTHOCTD M CTATHCTHKAY.

Hacrosimeit nmporpammoii mpexycMaTpuBaeTcs BBIJICICHHE B yIeOHOM TUIaHE Ha
N3ydeHHEe MaTeMaTHKH B 5—6 Kiaccax 6 ydeOHBIX 4acoB B HEJETIO B TCUCHHE
Kax1oro rofa o0ydenus, B 7—9 kiaccax 6 y4eOHBIX 9acOB B HEJEITIO B TEUCHUE
KaXXIoro roja ooydeHust, Bcero 1020 yqeOHBIX yaca.
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Tematnueckoe  IUIAaHMpOBaHWE  Y4EOHBIX  KypCOB W PEKOMEHIyeMoe
pactipezienieHre  y4eOHOTO  BpPEMEHM Ul HM3YYEHHs  OTACNBHBIX  TeM,
IIPEUIOKEHHBIE B HACTOSILEN IporpaMMe, HaJl0 pacCMaTpHUBaTh KaK MIPUMEPHBIE
OPHEHTHPHI B ITOMOIIb COCTABHUTEIIO aBTOPCKON paboueil mporpaMMbl U Tpexie
BCEr0 y4YuTemo. ABTOp pabodell mporpaMMmbl BIpaBe YBEIMYUTh WIN
YMEHBIIUTH MPEATIOKEHHOE YUCIO YIeOHBIX YacOB HA TEMY, YTOOBI yriyOUTHCS
B TEMaTHKy, OOJiee 3aMHTEPECOBABINYI0 YUYEHHKOB, WIN HAIPaBUTh YCHIUS Ha
IIpeoJioJIeHHE 3aTpyHeHnH. JlomycTHMO TakKe JIOKalbHOE IepepaclpeeIcHue
U TIEPECTaHOBKA 3JIEMEHTOB COJEpKaHMsA BHYTPH JaHHOro kinacca. KoaudecTso
MIPOBEPOYHBIX paboT (TeMaTHYECKUI U NTOTOBBIH KOHTPOJIb KauecTBa YCBOCHHS
y4eOHOro marepuaia) U MX THI (CaMOCTOSITEJbHBIE W KOHTPOJbHBIE PabOTHI,
TECTBI) OCTAIOTCS HA YCMOTpEHHE yuuTens. Takke yduTeldb BIpaBe YBEIHYHUTh
WJIN YMEHBIIHUTh YKCJIO Y4eOHBIX YacoB, OTBEIEHHBIX B Paboueil mporpamme Ha
o0o0IieHne,  MOBTOPEHUE,  CUCTEMATH3alMI0  3HAHMH  00ydaromuxcs.
EnvHCTBEHHBIM, HO TNPHHIMIIMAIBHO  BaXKHBIM  KPUTEpUEM,  SIBJISETCS
JIOCTH)KEHHE Pe3y/IbTaTOB O0yUYCHHUS], YKa3aHHBIX B HACTOSIIEH TIPOrpaMMe.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOI'O ITIPEJIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUSA

OcBoenne y4yeOHoro mpenmera «Maremaruka» JIOJDKHO —oOecrieunBaTh
JOCTIDKGHHE Ha YPOBHE OCHOBHOI'O 00LIero o0pa3oBaHMs —CICTYIOLINX
JMYHOCTHBIX, METAIPEIMETHBIX M IPEIMETHBIX 00pa30BaTENbHbBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIbTATbBI

Jln4HOCTHBIE  pe3yNbTAaThl OCBOGHHUS IPOrpaMMbl  ydeOHOro Ipeamera
«MaremaTuka» XapakTepU3yIOTCsL:

HanPlOTPl‘leCKOC BOCIIUTAHHE:

MIPOSIBIIGHUEM HMHTEpeca K MPOIIIOMY M HACTOAIIEMY POCCHICKONH MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTIDKCHHAM POCCHHCKAX MATEeMAaTUKOB W
pOCCUICKON MaTEMaTHUYECKOM LIKOJIbI, K HCIOJb30BAHUIO 3THX AOCTHKEHUU B
JPYruX HayKax W MPUKIaIHBIX chepax.

I'paxaanckoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH TPaXKIAHWHA W PEATU3alUH €ro
npaB, IPEACTABICHHEM O MaTeMAaTHYECKHX OCHOBaX ()yHKIMOHHPOBAHHS
Pa3TUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TPaKIAaHCKOTO 00ImIecTBa (BHIOOPHI,
OITPOCKI | TIp.); TOTOBHOCTBIO K OOCYXK/IEHHIO 3THUECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTHYECKUM TIPUMEHEHHEM JOCTIDKCHHMH HayKH, OCO3HAaHMEM Ba)KHOCTH
MOpPaJIbHO-ATUYECKHUX NMPHUHIIUIIOB B JACATEIEHOCTH YIEHOTO.

Tpynosoe Bocnuranue:



YCTaHOBKOM Ha AaKTHUBHOE Yy4yacTHE B pEIICHUM MPaKTHUYECKHX 3a]ad
MaTeMaTU4ECKOW HAIMpPaBIECHHOCTH, OCO3HAHHUEM BaXKHOCTU MAaTEMaTHYECKOIO
00pa3zoBaHus Ha MPOTSHKEHUH BCEH JKM3HM ISl YCITIEHIHON NpodeccroHanbHON
JIEATEIHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM HHIUBHIYAJIbHOH TPAaeKTOPUH O00pa3oBaHUS U IKM3HEHHBIX
TUTAHOB C Y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEH.

JcTeTHYEeCKOe BOCIINTAHHE:

CITOCOOHOCTBIO K OMOIMOHAJIBHOMY nu 9CTCTUYCCKOMY BOCIPHUATUIO
MaTEMaTHYCCKUX O6’BCKTOB, 3ajad, pelHeHPIﬁ, paCC}DKI[eHPIfI; YMEHUIO BUIACTH
MAaTEMaTUYCCKUEC 3aKOHOMEPHOCTU B UCKYCCTBE.

ueHHOCTI/I HAYIHOI'0 MO3HAHMSA:

OpUEHTAlMel B  JIEATENbHOCTHM HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX
MPEJCTABJICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BHUTHSI UCIIOBEKA, MPHUPOIBI
U o0IIecTBa, MIOHUMAaHUEM MaTEMaTHYECKOW HAayKH Kak c(epbl YelOBEYeCcKOn
JCATCIIBHOCTH, 3TaIllOB Cé paSBI/ITI/IH U 3HAYUMOCTHU AJ1d passymxm IMUBUJIN3Aa1IUH;
OBJIAICHUEM SI3BIKOM MAaTEMAaTUKHU u MaTeMaTquCKOﬁ KyﬂbTypOﬁ KakK
CpellCTBOM IO3HAHUS MI/Ipa; OBJIAICHUEM HpOCTCﬁHJHMH HaBbIKAMH
HCCIIEJIOBATENIHLCKOM JICSITEIbHOCTH.

dusznyeckoe BOCHUTAHME, (POPMHUPOBAHME KYIBTYPbI 310POBbS U
MOLUOHAIBHOI0 0JIAr ONOJIYYHSs:

TOTOBHOCTBIO IIPUMEHATh MAaTEeMAaTHYECKME 3HAaHWS B HHTEPECax CBOETo
30pOBbS, BEAEHMS 3M0POBOrO  oOpa3a JKM3HM (3IOPOBOE  IHTaHHME,
cOalaHCUPOBAHHBI PEXHUM 3aHATUH M OTObIXa, peryisipHas Qu3nuecKas
aKTUBHOCTB); C(OPMHPOBAHHOCTHIO HABBIKA Pe(IIEKCHH, NPHU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOr'o e IpaBa JPYyroro 4eiaoBeka.

IKOJIOrHYecKoe BOCIIUTAHHE:

OpHEHTallel Ha MPUMEHEHNE MAaTeMAaTHUECKUX 3HAHUM JUId pelleHus 3a1ad B
00JIaCTH COXPAHHOCTH OKPY)KAIOIIEH Cpefpl, IUIAHUPOBAHHSA IOCTYNKOB U
OLIEHKH MX BO3MOJXKHBIX IOCIEJICTBUH AJISI OKPYKAIOIIEH CPEeabl; OCO3HAHHEM
r7100aJIBHOr0 XapaKTepa SKOJIOTHUECKHUX MTPOOIIEM M IyTeH X peIIeHus..

JIMYHOCTHBIE pe3yjabTarThbl, odecnevynBaOIIUe aJanTAIHIO oﬁyqammerocﬂ K
H3- MEHAKIIUMCH yC/I0BUAM CONHAJIBLHON U l'lpPlpO}lHOﬁ cpeabI:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSIX HEONPEICNEHHOCTH, IOBBIIICHHIO
YPOBHSI CBOEl KOMIETEHTHOCTH dYepe3 MNPaKTHIECKYIO JESTeNbHOCTh, B TOM
YHUCIIe YMEHWE YUUTBCS Yy JPYTUX JIIOAEH, NpuoOperaTh B COBMECTHOM
JIeATEITbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIICTCHIINH U3 OMbBITA APYTHX;
HEOOXOAMMOCTBI0O B ()OPMHPOBAHMHM HOBBIX 3HAHWM, B TOM HHCIE
(dbopMynHpoBaTh HEH, MOHSTHS, TUIMOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM
YHCIIe paHee HEe W3BECTHBIX, OCO3HABATh JIEPUIMTHI COOCTBEHHBIX 3HAHUHM M
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIIPHHUMATEH CTPECCOBYIO
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CUTYaIlMIO KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH MPHUHUMACMEIC
pelreHusl U JEHCTBHA, (OPMYIHPOBATH M OIICHUBATH PHCKUA ¥ IOCICICTBHS,
(hopMHUPOBATE OITBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHS IIPOrPaMMbI  yYEOHOTrO IpeaMeTa
«MatemaTuka XapaKTePU3YIOTCS OBJIaJICHUEM VHUBEPCATTbHLIMU
RO3HABAMENbHBIMU  OCUCBUAMU, VHUBEPCAIbHLIMU — KOMMYHUKAMUGHHIMU
OeticmeusiMu U YHUBEPCAbHLIMU PeZYAMUGHBIMU OCUCTBUIMU.

1) Vuusepcanvuvle — nosmasamenvHvle — Oelicmeus — 00ecnedusaiom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 0OVUAIOWUXCS (0C8OEHUe
Memo008  NO3HAHUSL  OKPYJICarowe2o  Mupa,  NpumMeHeHue  l102UYeCKUX,
uCcIe008amesbCKux onepayull, yMeHuu pabomams ¢ ungopmayuetr).

Ba3oBbie Jiornueckue geiicTBus:

® BLISIBJISITH U XapaKTEPU30BATh CYHICCTBCHHBIC INPU3HAKKW MaTEMAaTUYCCKUX
OOBEKTOB, TIOHATHI, OTHOIICHWI MEXIYy MOHATHAMM; (HOPMYIHPOBATH
OIpCACTICHUA HOHﬂTHﬁ; YCTaHaBJINBAaTh CyIIleCTBeHHbIﬁ IMpU3HAK
knaccudukanmy, OCHOBaHMSI JUisi OOOOLICHUS M CpPaBHEHUS, KPUTEPUH
IPOBOJMMOr0 aHAIN3a;

® BOCIIPMHUMATh,  (OPMYJIMpOBAaTH M  NPEOOpa3OBBIBATH  CYKACHHUS:
yTBEPAUTEIbHBIE M OTPULATENbHbIC, CIMHMYHbIC, YacTHbIE M OOLIHE;
YCIIOBHBIE;

® BBIBIIATH ~ MAaTeMaTHYeCKHEe  3aKOHOMEPHOCTH,  B3aMMOCBA3M  H
NpOTHBOpEYHs B (aKTax, MJaHHBIX, HAOJNIOACHUSX M YTBEPKICHHSAX;
npeuIaraTb KpUTEPHH VIS BBISBICHHS 3aKOHOMEPHOCTEH 1 MPOTHBOPEUHI;

e JleNaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, IEIYKTHBHBIX H
HMHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e pa30bHUpaTh JOKA3aTeIbCTBA MATEMATHYSCKUX YTBEPXKICHUH (IPSIMBIC M OT
NPOTHBHOr'0), TPOBOAUTH CaMOCTOSTEIBHO HECIOKHBIE TOKa3aTelbCTBA
MaTeMaTH4ecKuX (akToB, BBICTpaMBaTh APryMEHTAIMIO, MPUBOIHTH
NPUMEPBI 1 KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

® BRIOMpATh CHOCOO pemieHHs y4eOHOH 3amadynm (CpaBHHUBATH HECKOIBKO
BapUAaHTOB pCIICHHUs, BBIOMpATh HauboNee MOAXOMAIIMHA C  Yy4ETOM
CaMOCTOSTENILHO BBIICJICHHBIX KPHTEPHEB).

Ba3oBble ucciieoBarebCKue AeiicTBUSA:

® JICTIONTE30BATh BOMPOCHI KaK HCCIIEAOBATEIBCKUN HHCTPYMEHT TIO3HAHMS,
(GhopMyTHpOBaTE BOMPOCH], (UKCHpPYIOMINE TPOTUBOpEUHE, MPoOIeMy,
CaMOCTOSITENIFHO ~ yCTaHABIMBATH WCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3ULMIO0, MHEHHUE;

® IPOBOJAUTH IO CaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIOKHBIN
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9KCIIEPUMEHT, HEOOJIBIIIOE MCCIIEAOBAHNE TI0 YCTAHOBICHNIO OCOOCHHOCTEH
MaTEeMaTHIEeCKOro 00BhEKTa, 3aBHCUMOCTEH 00BEKTOB MEXTY COOOI;

® CaMOCTOSATENIFHO (POPMYIHUPOBATH 00OOIIEHHS W BBIBOABI 110 pe3yibTaTaM
MIPOBEAEHHOTO HAONIOACHWS, WCCIE/IOBAaHMS, OLIEHHBATH JIOCTOBEPHOCTD
TIOTYYEHHBIX PE3yNbTaTOB, BBIBOJIOB M 000OIIEHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIIBUraTh
TIPEATIOI0KEHHS O €T0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:
® BBISBIIATH HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(MOPMAIMH, JTaHHBIX,
HEOOXOIUMBIX TSI PCIICHUS 3a]1auu;
® BRIOWpaTh, AaHAJIM3UPOBATh, CHUCTEMATH3MPOBATH M HHTCPIPETHPOBATH
MH(POPMAIIUIO PA3JINYHBIX BUIOB U ()OPM MPEICTABICHNUS;
e BpIOMpaTh (OpMy TpPEACTABICHUS HWHPOPMAIMH ¥ HILTIOCTPUPOBATH
peliaeMble 3amadd  CXeMaMH, JuarpaMMaMH, HWHOW TIpadukod H WX
KOMOMHAIIUSMU;
® OIICHMBATh HAJIE&KHOCTh HMH(POPMAIMU [0 KPUTEPUSM, NPEIUIOKEHHBIM
y4YHTeleM WK chOpMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vuueepcanvhvle  KOMMYHUKGMUGHBlE — Oelicmeus — 00ecneuusaion
CHOPMUPOBAHHOCTIL COYUATLHBIX HABLIKOE 0OYUAIOUJUXCAL.

O0wmeHue:

® BOCIIPHHUMATH U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBHU C YCIOBHAMHU
U LeJIIMU OOLIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M IHMCHMEHHBIX TEKCTaX, AaBaThb IMOSCHEHUS IO XOAY PEIICHHS
3aaud, KOMMEHTHPOBATh MOyIEHHbIN Pe3yIbTaT;

e B X071¢ 00CYXICHU 3a/laBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOW TEMHBI,
npo0JIeMBl, penraeMoi 3aJa4d, BHICKA3bIBaTh HACH, HALleJICHHBIC Ha TTOUCK
pELIEHUs; COMOCTaBJIATh CBOM CYKAGHHA C CYXKACGHHSIMHU JpPYrux
YYaCTHUKOB [HAJIOra, OOHAPY)KMBATH PA3IM4Yde M CXOACTBO IO3ULMIA; B
KOPPEKTHOH (hopMe (hOpMyYITHPOBATH pa3HOITIACHS, CBOU BO3PAKSHUS;

® MPEACTAaBIATh  PE3yNbTaThl  pEIIeHWS  3aJadd,  AKCICPUMEHTA,
WCCIIEIOBAHMS, MIPOEKTA; CAMOCTOSTENBHO BHIOMPATh (JOPMAT BBICTYIUICHHSA
¢ y4€TOM 3a/1a¥ MPE3CHTAINN i 0OCOOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

® [IOHMMAaTh M HCIIONB30BATh NMPEUMYIIECTBA KOMAHIHON U MHAWBHIYaJIbHOU
paboTHI NPH pelIeHnH y4eOHBIX MaTeMaTHYECKHX 3a/ad; MPUHAMATH Lelb
COBMECTHOM JIeSITENIbHOCTH, IUIAHUPOBATh OPTaHH3aIllMI0 COBMECTHOM
paboThI, pactpenensiTh BUABI paboT, TOTOBapUBATHCS, 00CYKAATH MPOIECC
1 pe3ynbTaT paboThr; 0000IMaTh MHEHUS HECKOMBKUX JTFO/ICH;

® yJacTBOBAaTh B TIPYyHmoBbIX (opmax paboTel (0OCyKaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIp.); BBIIOIHITH CBOIO YacTh PaOOTHI U
KOOpPJIMHUPOBATh CBOM JIEUCTBHS C IPYTHMMH YJI€HAMH KOMAaH/Ibl; OLICHUBATD
Ka4ecTBO CBOEr0 BKJIaga B OOMMH  MPOXYKT 1O  KPUTEPHSIM,
c(hOpMyIMPOBAaHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.
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3) Vuusepcanvnvie pezynamugHnvle Oeticmeus obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

®  CaMOCTOSITEIILHO COCTABIISITH IUIAH, JTOPUTM pEIICHHUS 3a/1aud (WIN ero
4acTh), BBIOMpATh CIIOCOO pEIIeHUS ¢ YU4ETOM HMEIOUIMXCS PECYpCOB H
COOCTBEHHBIX ~BO3MOXKHOCTEW, apryMEHTHpOBaTb W KOPPEKTHPOBATH
BapHaHTHI PEHICHHUH ¢ y4ETOM HOBOM MH(OpMaIy.

CaMOKOHTPOJIb:

® BIIaJeTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IIPoLiecca U pe3yabTaTa
peuICHUA MaTeMaTHYECKOU 3aa4u,

® MPCABUACTL TPYAHOCTH, KOTOPbLIC MOI'YT BO3HUKHYTH IIpU PEIICHUU
3aa4d, BHOCUTb KOPPEKTHBLI B JCATCIIBHOCTL Ha OCHOBE HOBBIX
O6CTOHTeJ'H)CTB, Haﬁ):[eHHLIX OIJ_II/I6OK, BbIABJICHHBIX pr}lHOCTefI;

® OLICHUBATh COOTBETCTBUEC PE3YyJIbTaTa ACATCIbHOCTHU MMOCTaBJICHHOM eI n
YCJIOBUSM, 061)$ICH$ITI) MNPpUYUHBI JOCTHIXCHUA HWJINW HCECAOCTWIKCHUA 1EIIH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl OCBoeHHs Pabodell mporpaMmbl 10 MaTeMaThKe
NPEeICTaBICHBl [0 ToAaM OOy4eHHs B CIEAYIOIIMX pasfelnax MporpaMMbl B
paMKax OTJEJbHBIX KypcoB: B 5—6 kilaccax — Kypca «Maremaruka», B 7—9
KJ1accax — KypcoB «Anrebpay, «I'eomerpus», «BeposSTHOCTb M CTaTUCTHKA.
Pa3zBuTHe JOrMYecKUX IPEACTaBICHUI M HABBIKOB JIOTMUECKOTO MBIIIICHHS
OCYILIECTBIIICTCS Ha MPOTSHKEHHH BCEX JeT OOYYeHHs B OCHOBHOM ILIKONE B
paMKax BCeX Ha3BaHHBIX KypcoB. lIpenmomnaraercs, 4To BBINYCKHHK OCHOBHOM
IIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHMA W OTPUIAHUS BBICKA3bIBAaHWH,
paclio3HaBaTh WCTHUHHBIE M JIOKHBIE BBICKAa3bIBaHUS, NPUBOJAUTH NPHMEPHl U
KOHTPIIPUMEpPBI, OBJAJCEeT MNOHATUSAMM: ONpENEICHNE, aKcuoMa, TeopeMa,
JIOKa3aTeNbCTBO — M HAYYUTCS] UCIIONB30BATh UX MPH BBIOJHEHUN YYEOHBIX U
BHEY4YEOHBIX 3a/4a4.

PABOYASI ITPOT'PAMMA YUYEBHOI'O KYPCA
«KMATEMATHUKA». 5-6 KJIACCBbI

HEJIN U3YYEHWA YYEBHOI'O KYPCA

[puopuTeTHBIMU LENSIMU O0yYeHHSI MaTeMaTHKe B 5—O6 Kiaccax sBISIOTCS:
® IPOJOJDKEHHE  (OPMUPOBAHUS OCHOBHBIX ~MAaTEMAaTHYECKHX — IOHSTHH
(umcio, BenMUMHA, TeoMmeTpuueckas  ¢Gurypa),  00eCHeYMBAIOMINX
MIPEEeMCTBEHHOCTh W TEPCHEKTUBHOCTh MAaTEeMaTHYEeCKOro 00pa3oBaHUA
00yJaromuxcs;
® pa3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 0O0ydarommxcsl,
TI03HABATEIbHON AKTHBHOCTH, HCCIIETOBATEIbCKUX YMEHHH, HHTEepeca K
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HU3yYEHHUIO MaTeMaTHKH;
® TIO/IBE/ICHUE OOYYAIOMIUXCS HA JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MAaTEMAaTUKH U OKPYXKAIOIIEro MUPa;

e (popmupoBaHUe (PYHKIIMOHAIHFHONH MAaTEMaTHUSCKOH IPaMOTHOCTH: YMCHUS
pacro3HaBaTh MaTEMATHUCCKHE OOBEKTBI B  PCabHBIX JKU3HCHHBIX
CUTyallusiX, NPUMEHATh OCBOCHHbIE YMEHHs JIs pelIeHUs MPaKTUKO-
OpUEHTUPOBAHHBIX 3ajay, MHTEPIPETUPOBATH MOJYUYEHHBbIE PE3YIbTaThl U
OIIEHUBATh UX HA COOTBETCTBUE MPAKTHUUECKON CUTYAIUH.

OcCHOBHBIE JIMHMM COJEpKAHUS Kypca MaTeMaTuku B 5—6 Kiaccax —
apudMeTnyeckass ¥ T'€OMETPUYECKas, KOTOpbIE pPa3BHBAIOTCS MapajuiesibHO,
Ka)K/1asi B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA
OT Jpyroil, a B TECHOM KOHTaKkTe M B3auMojeictBuu. Taxke B Kypce
TIPOUCXOJIUT 3HAKOMCTBO C JIEMEHTAMH allreOpbl M OIHCATEIbHOH CTATHCTHKH.
H3ydenne apudmMeTHyeckoro marepuaia HAYMHACTCS CO CHCTEMaTH3allUuH |
pasBUTHA 3HAaHUM O HaTypaJbHBIX YHCIaX, MOJYYCHHBIX B HaYaJbHOM IIIKOJIE.
[Tpu 3TOM COBEpPIICHCTBOBAHHWE BBIYMCIMTEIBHON TEXHUKH M (HOPMHUPOBAHKE
HOBBIX TECOPETUUYCCKUX 3HAaHUM COYETaeTCsl C Ppa3sBUTUEM BBIUMCIUTEIIbHON
KYJbTYpbl, B YacCTHOCTH C OOYYEHHEM IMpOCTeHIIMM MpuéMaM NPHUKUAKH U
OLCHKH PE3YIBTATOB BBIYMCJICHU . I/IsyquI/Ie HaTypaJIbHbIX qucel
IpojoKaercs B 6 Kjlacce 3HAKOMCTBOM C HAauyallbHBIMU TOHATHSAMH TEOPUU
JETTUMOCTH.

Jpyroii KpymnHblid OJOK B ColepKaHUK apu(pMETHUECKOH JTMHIUA — 3TO JIPOOH.
Hauaino n3yueHunsi oObIKHOBEHHBIX U JCCSTUYHBIX JPOOEH OTHECEHO K 5 Kiaccy.
D710 mepBbI 3Talm B OCBOCHHM Jpo0eH, KOrga MPOMCXOIUT 3HAKOMCTBO C
OCHOBHBIMHM ~ HJEIMM, TOHATHsMU TeMbl. IIpm 3ToM  paccMoTpeHue
OOBIKHOBEHHBIX JIpoOei B TIOMHOM 00BEME TIPEIIIECTBYET H3YYCHUIO
JECATUYHBIX ApoOel, YTO LeIecoo0pa3sHO ¢ TOUYKU 3PEHUS JIOTUKH H3JI0KEHHS
YHCIIOBOM JIMHUM, KOTJA TpaBHia JCHCTBUU C JECSITUUYHBIMU JPOOSIMU MOXKHO
00OCHOBaTh YK€ M3BECTHBIMH QJITOPHUTMAMH  BBIONHEHHWsS JEHCTBHUH C
OOBIKHOBEHHBIMH JIPOOSIMHU. 3HAKOMCTBO C JCCATUYHBIMH JIPOOSMHU PACIIHPHUT
BO3MOXKHOCTH JUIA TIOHMMaHMS OOYYAarOIMMHUCS MPHUKIAJHOTO TPUMEHEHUS
HOBOW 3allMCH TPH HU3YyYEHUH JPYIHX TNPEIMETOB M TPH MPAKTHYECKOM
ncrnonb3oBanun. K 6 Kimaccy oTHeCEH BTOpOH 3Tam B WM3YYEHHH IpoOei, rne
MIPOMCXOUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHHWS M TPeoOpa3oBaHUS
npobeit, OCBOCHNE HOBBIX BBIUYMCIUTEIBHBIX aJITOPUTMOB, OTTAYNBAHUE TEXHUKH
BBIYMCIIEHUH, B TOM UHCJIE€ 3HAYEHUH BBIPAXKEHUH, COAEpKAIIUX U
OOBIKHOBEHHBIE, W JIECATHYHbBIE IPOOM, YCTAaHOBIECHHE CBS3EH MEXIy HHUMH,
paccMoTpeHne NpuéMOB pemieHnsl 3aaad Ha Jpobu. B Hawame 6 xiacca
MIPONCXOIUT 3HAKOMCTBO C ITOHSATHEM ITIPOIIECHTA.

OcoOEHHOCTBIO M3YUEHHs TOJMIOKHUTEIBHBIX M OTPUIATEIBHBIX YHCEN SIBIISIETCS
TO, YTO OHM TAKXK€ MOT'YT PacCMaTpPHBATHCSI B HECKOJIBKO ATanoB. B 6 kmacce B
Hauase w3ydeHus TeMmbl «[lonmoXuTenbHBIE W OTpULATENBHBIE YHCTa»
BeIensiercst moarema «Llemble wmcna», B paMKax KOTOPOM 3HAaKOMCTBO C
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OTPULIATEJIBHBIMU ~ YUCIaMH M JACUCTBHAMU € IOJOXKHUTEIBHBIMU U
OTPULIATEJIBHBIMU YUCIIAMU MPOUCXOANUT HA OCHOBE COJEPKATEIBHOIO MOIXO0/A.
OTO MO3BOJIAET HA AOCTYIIHOM YPOBHE MO3HAKOMUTH YJaLIUXCsl MPAKTUYECKU CO
BCEMHU OCHOBHBIMU MOHATUSIMHU TE€MBI, B TOM YHCJE U C IPABWIAMU 3HAKOB IIPU
BBINOJHEHUN apu(METHUECKUX AeHCTBUI. M3ydeHne palmyoHaIbHBIX YHCEN Ha
JTOM HE 3aKOHUYUTCS, a OyIeT NpOoJNOJKEHO B Kypce aireOpsl 7 Kiacca, 4To
CTaHET CJIEAYIOUIMM IPOXOJOM BCEX NPUHIUIHAIBHBIX BOMPOCOB, TEM CaMbIM
paszeneHue TpyAHOCTel obierdaer BOCHPHUATHE MaTepuaja, a paclpenesieHue
BO BPEMEHH CIIOCOOCTBYET IMPOYHOCTH IPHOOPETAEMBIX HABBIKOB.

[Ipn oOyueHHMH peIICHHIO TEKCTOBBIX 3a/1a4 B 5—6 Kiaccax HCHOJIB3YIOTCS
apudmernyeckue TNpUEMBI penieHHs. TeKCTOBBIE 3ajayd, pellaeMble MNpu
0TpabOTKE BBIYHMCIUTENBHBIX HAaBBIKOB B S5—O6 Kiaccax, paccMaTpHBarOTCs
3a/la4M CIEAYIOIIMX BMJOB: 3a/aud Ha JIBM)KEHHE, Ha 4YacTH, Ha TMOKYIKH, Ha
paboTy W NPOM3BOAMTEIBHOCTh, HA MPOIECHTHI, Ha OTHOIICHUS M IPONOPIHH.
Kpome Toro, oOydwaromuecss 3HAaKOMSATCA C NpUEMAMH peIUeHHA 3a4ad
nepedopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboraTh ¢ HH(pOpMaIHeH,
NpEJICTaBICHHOI B (hopMe TaOIUII UITK THarpaMM.

B Paoueii mporpamMme mnpeaycMoTpeHO (OPMHUPOBAHUE —MPOIEIEBTUYECKUX
anreOpanyecKkux Mpe/iCTaBiIeHUi. bykBa Kak CHMBOJI HEKOTOPOrO 4YHCla B
3aBUCHUMOCTH oT MaTEMaTUYCCKOI'O KOHTCKCTa BBOJIUTCA IIOCTCIICHHO.
BykBeHHast CHMBOJINKA INPOKO UCIIONB3YETCs MPEXKIE BCEro IS 3alMCH O0LINX
YTBEP)KACHUA M TNPEATIOKeHUH, (OpMysI, B YaCTHOCTH Ul BBIYMCICHUS
TEOMETPUUECKUX BEINYMH, B KAUECTBE «3aMECTUTEIISD YHUCIIA.

B kxypce «MaTtemaTHKH» 5—6 KIIaCCOB IMpPEICTaBICHA HATJISAHAS TEOMETPHS,
HampaBJIeHHAas Ha pPa3BUTHE OOPA3HOrO MBIIUICHUS, POCTPAHCTBEHHOIO
BOOOpa)KeHUs, M300PA3HUTENbHBIX YMEHHH. ODTO BaKHBIM 3Tal B H3YYCHUH
TEOMETPHUM, KOTOPBIM OCYIIECTBISETCS HA HAMIAHO-TIPAKTHUYECKOM YPOBHE,
OIMpAETCsl Ha HaIJISAHO-00pa3HOE MBIIUICHHE O0ydarolmuxcs. bonbiias poib
OTBOJUTCS MIPAaKTHYECKOMH JIeATEIIbHOCTH, OIIBITY, 9KCIIEPUMEHTY,
MozenupoBaHuio. OOyJarolyecs: 3HaKOMSATCS ¢ T€OMETPUYECKUMH (DUTypamMu
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTEHIINMHU KOH(DUTypalusaMy, ydaTcs
n300pakaTh MX HA HEMMHOBAHHOM M KieT4aToil Oymare, paccMaTpHBAlOT HX
npocreimme cBoiicTBa. B mpouecce u3ydeHus: HariasigHONW I'€OMETPUM 3HAHUS,
MIOTyYeHHbIE O0YyJalomMMHUCA B HA4YaJbHOW IIKOJIE, CHCTEMAaTHU3UPYIOTCS |
PpacIIMpSIFOTCSL.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CormacHo ydeOHOMY IUIaHY B 5—6 Kilaccax H3y4aeTcsl WHTETPHPOBAHHBINA
mpeaMmer «MaremaThka», KOTOPBIM BKJIIOYACT apu(METHYSCKHH MaTephall H
HaIJIAJHYI0O TEOMETPHIO, a TAKKE IPOINEIEBTHYECKUE CBEACHHS W3 aireOphl,
9JIEMEHTHI JIOTUKHU 1 Havyajla ONMCATEeNIbHOW CTaTHCTHKH.

Y4eOHbIH TUTaH Ha U3YYCHHE MaTeMaTHKH B 5—O6 Kiraccax OTBOIWT HE MEHee 5
y4eOHBIX YacOB B HEAEGNIO B TEUEHME KAXKIOr0 ToJa 00ydeHHs, BCETO HE MEHee
340 ygeOHBIX 4acoB.
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COZIEP2)KAHUE YUEBHOI'O KYPCA (ITO TOJIAM OBYUEHU )
5 kiace

Hamypanousie uucna u nynsp

Harypanpaoe umcnmo. Psim matypampabix umcen. Yumcno 0. H3oOpakenne
HATypaJIbHBIX YMCEN TOYKaMHU Ha KOOPIMHATHOM (YUCIOBOM) MPSIMOH.
[lozuimonHas cucrema cyHCIeHHs. PuMckas HyMmepanus Kak HpUMeEp
HETO3UIMOHHOM CUCTEMBI cunciieHunsl. JleciTHIHas cucTeMa CUHCIICHHSI.
CpaBHeHHE HATypaJbHBIX YHCEN, CPaBHEHHE HATYPAIbHBIX YHCEN C HYIEM.
Cnioco0sI cpaBHeHust. OKpyTiIeHHE HATYPAJIbHBIX YHCE.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HYJISI IPU CIOXKEHUH. Boruntanue kak
JICHCTBUE, OOpATHOE CIOKCHUIO. YMHOKCHHE HATYPaJbHBIX YHCEN; CBOMCTBA
HyJAsS ¥ COUHWIBI NP yMHOXCHHMH. JleleHue kak JCUCTBHE, 0OpaTHOE
yMHOXKeHHI0. KOMIOHEHThl JEeWCTBUM, CBs3b Mexay HuMH. [IpoBepka
pe3yabTara apudmernueckoro aeicTBus. [lepeMecTUTEI HOE U COYCTATEILHOEC
CBOMCTBa (3aKOHBI) CJIOKEHHS W YMHOXKEHHS, PaCIHpeelUTeIbHOE CBOWCTBO
(3aKOH) YMHOKEHHSI.

Hcnonp3oBanue OykB Juiss 0003HAYECHUsI HEM3BECTHOrO KOMIIOHEHTa W 3alvCH
CBOWCTB apu(h)METHYCCKHX ICHCTBUI.

Henutenn © KpaTHBIE 4YHCIA, pa3okeHHEe Ha MHOXuUTenu. [Ipocteie wu
cocraBHbIe uncina. [Ipusnaku nenumocta Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoOM.
CreneHp ¢ HaTypaJbHBIM MOKA3aTeNIeM. 3alHCh YHCIIA B BUAC CYMMBI Pa3psIHBIX
cllaracMblIX.

YucnoBoe BbIpakeHUE. Beluncienne 3HaueHni YMCI0BBIX BBIPAKEHUM; OPSI0K
BBITIOJTHEHUA JIeiicTBUi. VcTionp30BaHNe MPH BHIYUCICHISIX MTEPEMECTUTEIEHOTO
U COYETATENbHOTO  CBOWCTB  (3aKOHOB)  CIOXKEHHS W YMHOXKEHUS,
pacmpenenuTenbHOr0 CBOUCTBA YMHOKESHUSI.

Jlpoou
[IpencraBnenne o ApoOH Kak criocode 3amucH YacT BemndiHbl. OOBIKHOBEHHBIC

npodu. IlpaBunpHBIE W  HempaBwibHBIe npodbu. CwmemanHas apoOb;
IIPE/ICTABJICHNE CMENIAaHHON ApOOH B BHJE HENPABMIBHON APOOM W BBIIEICHUE
LIEJTON YacTH YMCIia U3 HeTIPaBIIBHOHN apodu. M300pakerne apodei ToukaMu Ha
guciaoBoi mpsMoi. OcHOBHOe cBoiicTBO 1pobu. CokparmieHne IpoOei.
[IpuBenenne npodu k HOBOMY 3HaMeHate0. CpaBHEHHE Ipodeit.

CnoxeHue W BBIYUTAHHE APOOCH. YMHOXKECHHE W AeNeHWe Npodeif; B3amMHO-
obpaTHbIe 1podu. HaxoxeHne yacT Lenoro  IeIoro Mo ero 4acTy.
Hecartuunas 3ammchk apoOerr. [IpencraBrneHwe NecATHYHOW NpoOW B BHAC
OOBIKHOBEHHOH. IM300pakeHNe NECATHYHBIX Apo0el TOYKaMU Ha YHCIOBOU
npsimoit. CpaBHEHNE NECATHYHBIX IPOOEH.

Apupmernueckne  IeHCTBUS € ACCATUYHBIMH  JipoOsimu.  OKpyrieHue
JIECSITHIHBIX IPOOEH.

Peuwienue mexcmoswix 3a0au
Pemrenne TeKCTOBBIX 3amad apuMETHICCKAM CIIOCOO0M. PerieHune mormaeckux
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3aaad. Pemenne 3aaa4 H€p€60pOM BCEX BO3MOXHBIX BapHaHTOB.
Hcnonb3oBanue IIpyu pCHICHUH 3aaa4 Ta6J'II/III " CXEM.

Pemienue 3amad, COMAEpIKAIIMX 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI:
CKOPOCTh, BpPEMsI, PACCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTH. EHHUIIBI
HU3MEPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHHS, BpeMeHH, cKopocTH. CBs3b
MEXKY €AMHUIIAMHI U3MEPEHUS KasKI0U BETUUUHBI.

Periienrie OCHOBHBIX 33724 Ha APOOH.

[pejcTaBieHue JaHHBIX B BUJIE TAOJIHIL, CTOJOYATHIX JHATPAMM.

Hacnaonasa zeomempus

Harnsigaeie npezcraBienust o GUrypax Ha INIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4d, Yroi, JIOMaHas, MHOTOYIOJbHUK, OKPY)KHOCTb, Kpyr. Yroua. Ilpsmoii,
OCTpBIH, TYIOH U pa3BEPHYTHIN yIJIbI.

JlnnHa oTpe3ka, METpUYecKHe eIUHMIBI JUIMHBL. J[nMHa oMaHOW, mepuMerp
MHOTIOyTOJIbHUKA. VI3MepeHne 1 MOCTPOESHUE YIJIOB € MOMOILBIO TPAHCIOPTHUPA.
HaFJ’IH}IHBIC MpeacTaBJICHUsA O d)I/IpraX Ha TIUIOCKOCTU: MHOI'OYTI'OJIbBHUK]
NPSIMOYTOJILHUK, KBaAPaT; TPEYroJIbHHUK, O PaBeHCTBE QUryp.

N3o0paxenne ¢uryp, B TOM uucie Ha kierdatoil Oymare. [loctpoenue
KOH(UTypaluii n3 yacteid NpsSIMOM, OKPYKHOCTH Ha HETMHOBAHHOW M KIIETYATOM
Oymare. Vcnionb3oBaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.
[Inomans  nmpsIMOYrodbHMKA Y MHOTOYIOJIBHHKOB,  COCTaBJICHHBIX M3
NPSMOYTOJIBHUKOB, B TOM 4Hclie (GUryp, H300paXKEHHBIX Ha KJIETYAaTOH Oymare.
EnunHums! n3MepeHus IIomaiu.

Harnsigaele IpeACTaBieHUsT O NPOCTPAHCTBEHHBIX (UIypax: IPSMOYTONbHBIH
napajiesenunen, Ky0,  MHOrorpaHHMku.  M3o0paxkeHue  mpocTeimx
MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapasenenunena. Co3naHue Mojenei
MHOTOTPaHHUKOB (13 OyMaru, MpoBOJIOKH, IUTACTUIIMHA U 1IP.).

OO0BEM MpsAMOYTONBHOrO Hapajuienenunena, Kyba. EmuHummsl n3MepeHus
o0béMa.

6 kaacc

Hamypanvusle uucna

Apudmernyeckue AEHCTBHS € MHOTO3HAYHBIMU HATYpaJbHBIMH YHCIAMH.
UncnoBele  BBIPOKEHHS, TMOPSIIOK JCWCTBUHM, HCIIONB30BAaHHE  CKOOOK.
Vcrionp3oBaHNE TPH  BBIUUCICHHUSX IIEPEMECTHTENLHOTO M COYETATENLHOTO
CBOWCTB CIIOXKEHUSI I YMHOXKEHHMSI, PACTIPEAEIUTEILHOTO CBOMCTBA YMHOKCHHSI.
OxpyrieHrne HaTypaIbHBIX YHCET.

Jenmurenn M KpaTHBIC YWCIIA; HAWOONBIIMNA OOUIMI AETUTETh W HAUMEHBIIEEe
obmree kpaTtHoe. J[eTMMOCTh CyMMBI M IPOM3BEACHUS. [leNieHre C OCTaTKOM.

poou
OObIKHOBEHHAs1 JpOOb, OCHOBHOE CBOMCTBO JpOOM, COKpalleHHE JpoOeH.

CpaBHGHI/IG " ynopsaao4uBaHue ,Z[pO6CI>'I. Pemenne 3aJa4 Ha HaXO0XICHUEC 4aCTH
OT HICJIOro M HOejaoro 1mo €ro 4acrtu. Z[pOﬁHOG YHCJIO KaK pe3yjbTaT ACJICHUS.
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[IpencraBnenue aecsATHYHOW JpoOM B BHAE OOBIKHOBEHHOH 1podm U
BO3MOXKHOCTH TPE/ICTABIICHUSI OOBIKHOBEHHOH JpOOM B BHIE AECSITUYHOM.
Jecsatnunbie ApoOM 1 MEeTpUUecKast cucTeMa Mep. ApudMeTHdecKue IeiCTBHS U
YHCIIOBBIE BBEIPAKEHNUS C OOBIKHOBEHHBIMH U JIECITHUHBIMH APOOSIMHU.
Otnomenune. /Jlenenne B JaHHOM OTHOmICHWH. Macmrab, TpOHOPIHSL.
[IpuMeHeHne nponopLuii Ipy pelIeHny 3a1ad.

[TonsiTue mporenra. Beruncienne nporeHTa OT BEIMYMHBI U BEJIWYMHBI MO €€
MIPOLIEHTY. BhIpakeHHe MPOIEHTOB AECSITUUHBIMU Ipo0siMu. Perrenne 3amad Ha
MIPOLIEHTHI. BrIpaskeHNe OTHOLIEHNS BEIMYHH B MIPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHsvle uucaa

[NonoxxutensHsle W oTpuuaTenbHble uucna. Llensie umcna. Moxyne ducna,
reoMeTpuueckasl HHTEpHpeTanus MOXLyls 4uciaa. l3o0paxeHue uucen Ha
KOOpAMHATHOM mpsaAMoi. UYmucioBele mnpoMexyTku. CpaBHEHHE  YHCEIN.
Apudmernueckre NeHCTBHS C MOJI0KUTEIBHBIMU M OTPUIATEILHBIMH YHCIAMH.
[TpsMoyroneHas cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha
miockocTd, abcuucca W opauHata. Iloctpoenme Touek U uryp Ha
KOOPAMHATHOH IIOCKOCTH.

bykeennvie sviparxcenusn

[Tpumenenue OyKB Julsi 3alTUCH MAaTEMaTHYECKUX BBIPAKECHUH U TPEUIOKECHHUH.
CaoiicTBa apupMeTuueckux JIeUCTBUHA. BYKBEHHBIC BBIPDAXKECHHS W YHCIIOBBIC
MIOJCTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAXOXKACHUE HEU3BECTHOIO KOMIIOHEHTA.
@opmysbl; GopMyasl IepuMeTpa W IUIOIIAAW PSMOYTOJbHHMKA, KBAApaTa,
00béMa napauienenuesa u Kyoa.

Pewenue mexcmosuix 3a0au

Pemenne TeKCTOBBIX 3aa4 apu(METHUECKUM CIIOCOOOM. Pemenue yiorndeckux
3aga4. Pemenne 3ama4 nepebopoM BceX BO3MOMKHBIX BApHAHTOB.

Pemenne 3ama4, comep)KallMX 3aBUCHMOCTH, CBS3BIBAIOIIUX  BEIMYHMHBL:
CKOpOCTb, ~ BpeMs,  pacCTOSHHME,  LeHa,  KOJNYEeCTBO,  CTOUMOCTH;
MIPOU3BOUTEIIBHOCTD, BpeMs, 00BbEM padoThl. ENVHUIBI M3MEpeHus: Macchl,
CTOMMOCTH; DPACCTOSHUS, BpPEMEHH, CKOpOCcTH. CBs3b MEXKIY eIUHUIAMH
W3MEpEHHs KaXK O BETMINHEL

Pemenne 3amay, CBSA3aHHBIX C OTHOLICHHEM, NPONOPLHOHAIBHOCTHIO BEIUYMH,
MPOLICHTAMHU; PEIIeHHe OCHOBHBIX 3aa4 Ha APOOH U MPOLCHTEL.

OrneHka W TPUKUIKA, OKpyrieHue pesynbrata. CocTaBleHHE OYKBEHHBIX
BBIPAXKEHHH 110 YCIIOBHIO 3aJIauH.

[IpencraBnenne MaHHBIX C MOMONIbIO Tabmum u auarpamm. CronOgarteie
JIMarpaMMBL: YTEHHE U MOCTpOeHUe. UTeHHe KPYroBbIX THarpaMM.

Hacnaonaa zeomempus

Harnsigaele npeacraBnenns o GuUrypax Ha IUIOCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jy4, Yroji, JIOMaHas, MHOTOYT'OJIBHHK, YETBIPEX- YTOJIbHHK, TPEYroibHHUK,

OKPY>KHOCTb, KPYT.
B3anMHOe pacnonoxeHue AByX MPsIMBIX HA IUNIOCKOCTH, MapajlleIbHbIE IPSMBIE,
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MepIeH/IMKYIISIPHBIC MpsMble. MI3MepeHre pacCTOsSHUI: MKy IBYyMs TOUKaMH,
OT TOYKH JIO IPSIMOH; [UTHHA MapIIpyTa Ha KBaJJPaTHOH CETKeE.

V3mepeHne W MOCTPOCHHE YIVIOB C IOMOIIBIO TPAHCIOPTHPA. Busl
TPEYTrOJIbHUKOB! OCTPOYTOJIBbHBIH, HPSIMOYTOJTBHBIH, TYIOYTONBHbII;
paBHOOCIPEHHBII, PaBHOCTOPOHHHH. YeThIpEXYroNbHHK, MPUMEPBI
YeTBIPEXYTOJIBHUKOB. [IpSMOYTONBHUK, KBaJpaT: WCIOIb30BAaHUE CBOWMCTB
CTOpOH, YIJIOB, nuaroHajed. I3o0pakeHue TreoMeTpuyeckux QUryp Ha
HEJIMHOBAHHOM OyMare ¢ HCIOJb30BaHHEM LUPKYJS, JIMHEHKH, YTOJbHHKA,
TpaHcnopTupa. [locTpoeHus Ha KieTdaToi Oymare.

[Mepumerp MHOroyrompHuKa. [IoHATHE TIOMAM (UTYPBI; SIUHHUIIBI H3MEPCHHS
mwiomand. [lpubnmkéHHoe u3MepeHue Iiomaan Guryp, B TOM YHCIE Ha
KBajpaTHON ceTke. [IpuOMIKEHHOEe M3MEpEHHE JIUHBI OKPYKHOCTH, IUIOIIATN
Kpyra.

CuMMerpusi: IIEHTpalbHas, OceBas M 3epKanbHas CHMMETpHH. I[locTpoeHue
CHMMETPUYHBIX (QUTYD.

HarssiiHele MpeiCTaBIeHUsT O MPOCTPAHCTBEHHBIX (DUrypax: mapasuieenumnes,
KyO, mnpu3Ma, NUpaMHia, KOHYC, ILWIMHAp, map u cdepa. MzobOpaxeHue
npocTpaHCTBeHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOrpPaHHUKOB, LIWITHHIpPA U
konyca. CozzaHue Mojeneldl NpOCTpaHCTBEHHbIX  ¢uryp (u3  Oymarwy,
NPOBOJIOKH, TUIACTUJIHHA H JIp.).

[onsitue o0bEMa; enuHUIBI n3MepeHus: 00bEMa. OOBEM MHPSMOYrOILHOTO
napaJiesenunesia, Kyoa.
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IUDTAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
PABOYEU ITPOI'PAMMBI KYPCA (110 TOAAM OBYYEHU )

OcBoenne yueOHOro Kypca «MaremaTnka» B 5—O6 KJIacCax OCHOBHOM IITKOJBI
JIOIKHO obecrieynBaTh JIOCTUKEHHE CJIeIYIOITUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

5 kaacc

Yucna u éviuucnenusn
e [[oHnMaTh W TPaBWIBHO  YyHNOTPEONATh TEPMUHBI, CBS3aHHBIE C
HaTypaJIbHBIMH YHCIIAMH, OOBIKHOBEHHBIMHU M ACCSITUYHBIMH JIPOOSIMH.
e CpaBHMBAaTh M YHOPSJOUMBATh HaTypajbHble 4HCIAa, CPaBHUBATh B
MIPOCTEUIINX CITy4asix OOBIKHOBEHHBIE APOOH, JIECITHYHBIE APOOH.
o COOTHOCHTh TOYKY Ha KOODIMHATHOH  (YHCIIOBOW) MpPSIMOH ¢
COOTBETCTBYIOIINM €l YHCIIOM U U300pakaTh HATypajbHbIC YHCIIA TOUKAMH
Ha KOOPAMHATHOMW (YHMCIIOBOIT) TPSIMOIA.
o BoimonHATe apupmMeruueckue JGHCTBUSI C HATYpaJbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMH B TIPOCTEHIIINX CITy4asiX.
® BEIMONHATE NPOBEPKY, MPUKUIKY PE3yIbTaTa BHIYUCICHHUIH.
e OKpyIJIATh HATYPAJIbHBIC YHCIA.

Pewenue mexcmoguix 3a0au

e Pemrate TEKCTOBBIC 3aJaudl apUPMETHYECKUM CIOCOOOM M C IOMOIIBIO
OPraHNU30BaHHOTO KOHEYHOI'0 Nepedopa BceX BO3MOMKHBIX BapHAHTOB.

e Pemath 3a7aun, COJEp)KaIUE 3aBUCHMOCTH, CBS3bIBAIOIINE BEIMUYMHBI:
CKOPOCTb, BpeMsl, pPACCTOSTHHE; I1€Ha, KOJIMYECTBO, CTOUMOCTb.

e lcronp30BaTh KpaTKHE 3aIMCH, CXEMbl, TaOIMIbl, OOO3HAYEHUs IIpU
pELIeHUH 3a1a4.

e Jlonp30BaThCsl OCHOBHBIMU €IMHHIAMU HU3MEPEHUS: LEHBI, MacChl;
paccTosiHMSA, BPEMEHH, CKOPOCTH; BBIpa)kaTb OJHHM E€IHUHMIBI BEITMIMHBI
yepe3 Jpyrue.

e lI3BneKarTh, aHATM3UPOBATh, OLIEHUBATh HHPOPMAIIMIO, TPECTABICHHYIO B
TabmMIe, HAa CTONOYATON JuarpaMMe, MHTEPIPETHPOBATh MPEACTABICHHBIE
JIAHHBIE, UCIIONb30BaTh JaHHbBIE PU PEIICHUN 3aa4.

Hacnaonaa zeomempus
o [Tonp30BaThCsl TEOMETPUYECKUMH TOHITHSIMH: TOUYKa, IpsAMas, OTPE3OK,
Jyd, YroJl, MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYT.

o [IpuBOaUTE MPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPA, UMEIOIUX (HOpMy
N3YYEHHBIX T€OMETPUIECKUX (QUTYD.

e llcronb30BaTh TEPMHUHOIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPILMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH:  YrOji,  BEpIIMHA, CTOPOHA, JHAaroHajib, C
OKPY>KHOCTBIO: PaJJyC, TUAMETP, LIEHTP.

e 300paxaTh HM3ydeHHBbIE TeOMETpHYecKhue (Urypsl Ha HEITMHOBAHHOH M
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KJIETYATON Oymare ¢ MOMOIIBIO IUPKYJISL U JINHEHKH.

e Haxomuth JJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHUEM C MTOMOIIIBIO
JIUHEHKY, CTPOMTh OTPE3KU 3aJaHHOW JUIHHBL, CTPOUTH OKPYKHOCTh
3aJITaHHOT'O PaJInyca.

e lcrmonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJbHUKA, KBajaparta JUis
UX MOCTPOCHUS, BEIYMCIICHHS TUTOIIA/IM U IEPUMETPA.

® BbIUHCISIT NEpUMETp U IUIONIA[h KBajpara, MPSIMOYroOJbHUKA, (GHUTYD,
COCTaBJICHHBIX U3 MPSIMOYTOJBHUKOB, B TOM 4HCie (GHUTYD, H300paKEHHBIX
Ha KJIeT4aTol Oymare.

o T10J1p30BaTHCS OCHOBHBIMU METPHYECKUMHU €MHUIIAMH W3MEPEHUS JTHHBI,
TUTOIIA/TH; BBIPaKaTh OJHU €AMHMIIBI BETUUUHBI YePe3 Ipyrue.

e PacriosHaBaTh mapajenenuren, KyO, HCIONb30BaTh TEPMHHOIOTHIO!
BepiiMHa,  pebpo  TrpaHb,  HM3MEPEHUS;  HAXOAWTH  H3MEPEHUs
napasienenumne/a, Kyoa.

o Brruuciasatb O6’béM Ky6a, nmapajuiejenuie/ia 1no 3aJaHHbIM HU3MCPCHUSAM,
MOJIB30BAaThCA €AMHUIIAMH U3MEPCHUSA 06’béMa.

e PemaTh HECIOKHBIE 3a7a4d Ha HM3MEPEHHE I'€OMETPHUYECKHMX BEIWYHH B
MpaKTUICCKUX CI/ITyaI_lI/IﬂX.

6 KJacc

Yucna u eviuucnenus

¢ 3HaTh U MOHMMAaTh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMU BUIAMM 4YHCENl U
CIoco0aMy UX 3aIMCH, IEPEXONUTH (€CIH 3TO BO3MOXKHO) OT OJHON (hOPMBI
3aIIMCH YMUCIIa K IPYTOi.

e CpaBHMBaThb U YNOPSIOYMBATH LEJbIE YHCIA, OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH, CPAaBHUBATh YHCIIA OJHOI'O M PA3HBIX 3HAKOB.

e BrimonHATh, codyeras yCTHbIE M NMUCHbMEHHBIE NPHUEMBI, apH()METHICCKHE
JEHCTBUS C HATYpalbHBIMH M LEIBIMH YHCIAMH, OOBIKHOBEHHBIMU H
JECATUYHBIMH IPOOSMH, MOJOKHUTEIBHBIMUA M OTPHLATEILHBIMU YHCIIAMU.

o BbuMCHsATE 3HAYCHUS YHCIIOBBIX BBIPAKEHMH, BBIIONHATH NPUKHUAKY U
OLIEHKY pe3yibTaTa BBIYHMCICHUH; BBIIOIHATH IPEOOPa30BaHUS UHCIOBBIX
BBIP@XCHUI Ha OCHOBE CBOWCTB apU(METHIECKUX TCHCTBHUIL.

e COOTHOCHTH TOYKY HAa KOOPAMHATHON MPSMOH C COOTBETCTBYIOIINM €M
YUCIOM UM M300paXkaTh dYHCIa TOYKAMM Ha KOOPIMHATHOH IPSIMOH,
HaXOJUTh MOYJIb YHCIIA.

e COOTHOCHTH TOYKH B MPSAMOYIONBHOH CHCTEME KOOpAWHAT C
KOOpJMHATAMH 3TOM TOUKH.

e OKpYIJIATH LEeNbIe YUCIa U JECATHYHbIE ApOOM, HAXOAWTh NMPHOIMKEHUS
YHCeT.

Yucnosvie u 5yK3€HHble eblpajcenus
o [lorumats u yHOTpe6J'I$ITB TCPMUHBI, CBA3aHHBIC C 3alIMChIO CTCIICHU YHCJIA,
HAaXOAWThb KBaJApaT U Ky6 qucja, BbIYHUCIIATH 3HA4YCHUA YHUCITIOBBIX
BBIan(GHHﬁ, coAcpiKalinuX CTCICHU.
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e Tlonmp30BaThbesl MpU3HAKAMU JIETUMOCTH, PACKIaIblBaTh HATypajbHBIE YKCIa
Ha IPOCTHIE MHOKUTEIH.

o [lonb30Batecst MacmTaboM, COCTABISATH TPOMOPIUM M OTHOLICHHUS. 6
Hcnonp3oBaTh OYKBBI [UIsl 0003HAYEHHST YUCEN TPU 3aITUCH MaTEMaTHYECKUX
BBIPa)KEHMH, COCTaBJISATH OYKBEHHBIE BBIPQKEHHS M (OPMYIBI, HAaXOIUTh
3HaueHWss  OyKBEHHBIX  BBIPQKEHHMH,  OCYIIECTBIISII ~ HEOOXOAMMBIE
TIOZICTAHOBKH U TPe00pa3oBaHusl.

e HaxoauTh HeN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoguix 3a0ay

e Penrath MHOTOIIAroBbIE TEKCTOBBIE 331241 apH()METHIECKUM CIIOCOOOM.

e Pemath 3ajauu, CBsI3aHHBIE C OTHOUICHHEM, MPONOPIHMOHAIBHOCTHIO
BEJIMYMH, IPOIEHTAMH; peliaTb TPU OCHOBHBIE 3aJayll Ha JpoOH H
TIPOLIEHTHI.

e Pemate 3ajaum, cojepiKalle 3aBHCHMOCTH, CBSI3bIBAIOIINE BEJIHMYHHBI:
CKOpPOCTh,  BpeMs,  pPAacCTOSHUE,  II€Ha,  KOJWYECTBO,  CTOUMOCTb;
NPOU3BOJIUTENILHOCTD, BpeMs, 00bEMa paboThI, UCIIONB3Ysl apupMETHUECKHE
HeﬁCTBHH, OLCHKY, TPUKUAKY; TIIOJIb30BAThCA €AUHHULIAMU H3MEPCHUS
COOTBETCTBYIOIIUX BCIUYUH.

e CocrtaBisiTh OyKBEHHbIC BBIPAXKEHUS 110 YCIOBUIO 3a/1a4H.

e l3Bnekars MHGOPMAIMIO, TPEJICTABICHHYIO B TAONMIAX, HA JIMHEHHOU,
cronbuaroi W KpyroBou JuarpaMMax, HUHTEPIIPETUPOBATh
IpeJCcTaBlICHHbIE JaHHbIE; UCIIOIL30BaTh JaHHBIC IIPH PELLICHUH 3aay.

o [IpencraBisaTh HHPOPMAIMIO C TOMOIIBIO TAOJUIL, JIMHEWHON U CTOI0YaTON
JHarpamMM.

Haznaonaa zeomempusn
e [IpuBomuTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO0 MHpa, MMEIOIMX (opMy
W3Yy4YEHHBIX T'EOMETPHYECKHX IUIOCKHX M IPOCTPAHCTBEHHBIX (UTYD,
NPUMEPHI PaBHBIX M CHMMETPHYHBIX (QHUTYP.

e II300pakaTb C TIOMOIIBIO ITMPKYMsS, JIMHEWKHW, TpAHCIOPTHpa Ha
HEJTMHOBAHHON M KJIETYaTOW Oymare M3y4eHHbIE INIOCKUE M€OMETPUYECKHE
(bUrypbl v KOHPHUTYpaLUH, CHMMETPUYHBIE (PUTYPBI.

e Jlonp30BaThCsl  TEOMETPUYECKUMH — IMOHSATHSAMH:  PaBEHCTBO  (uryp,
CHUMMETPHS; UCIOIb30BATh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPHEH: 0Ch
CUMMETPHH, IIEHTP CUMMETPHH.

e Haxomute BeNMMYMHBI YIJIOB HM3MEPEHHEM C MOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbI 3aJaHHOM BEJWYMHBI, IMONB30BATHCS IPU PEUICHUH 33]ad
rpaJyCHOM MEpOM YIJIOB; pacro3HaBaTb Ha yepTekax OCTPBIHA, MPSIMOH,
Pa3BEPHYTHIN U TYNON YIJIBL.

e BblUHCHATH AMUHY JIOMAHOMW, MEPUMETP MHOTIOYIOJIBHUKA, MOJIB30BaThCSA
€IMHUIIAMHA M3MEPEHUSI JUIMHBI, BBIPAXKaThb OHHU EJUHULBI H3MEPEHHS
JUINHBI 4epe3 IpyTue.

e Haxooute, HCHONB3ysd YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHMS: MEXKIY
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JIBYMsI TOUKaMH, OT TOUKH JI0 MPSIMOM, JUTMHY IMYTH Ha KBaJpaTHON CETKe.

e Brumciare miomans (UTYp, COCTABJICHHBIX W3 TPSIMOYTOJIHHHKOB,
WCIONB30BaTh pa30MEeHUE Ha NPSIMOYIOABHHKH, HAa paBHBIC (DHUTYPHI,
JIOCTpauBaHUe 10 MPSMOYTOJIbHUKA; MOJIb30BATHCSI OCHOBHBIMH €AMHULIAMU
U3MEPEHUs IUJIOUa/Id; BbIpaXKaTb OJHM E€AMHULBI W3MEpPEHHs IUIOIIAIn
yepes Apyrue.

e Pacrio3HaBaTh Ha MOJIEIAX U U300PKCHUSAX MUPAMUIY, KOHYC, IHIHHID,
WCIIONIb30BaTh TEPMHUHOJIOTHIO:  BEpIIMHA, pedpo, IpaHb, OCHOBAaHUE,
pa3BEpTKA.

e 1300paxars Ha KJleT4aTol Oymare MpsiMOYroJIbHBIN TIapajuieNenune].

e Boruncnsate  00bEM  NPAMOYrOJBHOrO  Mapajulelienwiena,  Kyoa,
OJIb30BATHCSl OCHOBHBIMH CAWHHUIIAMH U3MEPEHUsS 00bEMA; BBIPAXKATh OTHU
CIMHUIIBI H3MEPEHUST 00bEMa Yepe3 Ipyrue.

e Pemath HECIOXXHBIE 3a7aud Ha HaXOKJIEHUE TEOMETPUUECKHX BEIMYUH B
MPAKTUICCKUX CUTYalUIX.
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TEMATUYECKOE ITNTAHMPOBAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYUYEHUA)

5 kaacc (204 v)

HasBanmue pa3aena
(Tembl)
Kypca (44¢J10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

HatypajbHbie
uncia. Jleicreus ¢
HATYPAJbHbIMU
UucIaAMU

(50 v)

Jlecstuunas cucrema cumcineHus.. Pspg
HaTypaJbHBIX uncel. HaTypaibHblil
ipsa. Yucno 0. HarypanbHele yuciia Ha
KOOpAMHATHOW mpsimoii. CpaBHeHHe,
OKpYIJICHUE HAaTypajbHbIX YHCEL.

Apupmernieckue JIeHcTBUS c
HaTypanbHbIMM  yuciamu.  CBolicTBa
HyIIsl TIpU CIOKEHUM U YMHO)KEHHHU,
CBOMCTBA €IMHUIBI TPH YMHOXKEHHU.
[lepemecTH- TeNbHOE M COYETATEIBHOE
CBOIMCTBAa CIIOXKEHUSI U YMHOXEHUS,

[pacnpenesuTenbHOE CBOWCTBO
[YMHOXKEHHSL.
Jlenurenu u KpaTHbIe qicna,

[Pa3NOKEHHE YHMCIa Ha MHOXHTEINH.
Jlenenue c ocrarkom. Ilpocteie u
COCTaBHbIE yucia. IIpuznaku
lmenumoctH Ha 2, 5, 10, 3, 9.

CTeneHs ¢ HaTypaJIbHBIM ITOKa3aTeJIEM.

UuTaTh, 3aNMMCBIBATH, CPAaBHHBATbL HATypaJbHbIE 4YHCIIa,
MpeaIaraTb U 00CyKIaTh CIIOCO0bI YIIOPSI0UNBAHUS YUCEIL.
IM300paskaTh KOOPIMHATHYIO IPAMYIO, 0TMeYATh YHCIIa TOYKAMU
Ha KOOPIMHATHOM MPSIMOH, HAXOAUTh KOOPIHATHI TOUKH.
IMccnenoBaTe cBoOiicTBa HaTypanbHOro psja, uncen 0 u 1 npu
CIIOKEHHU U YMHOXEHHHU.

IMcnob30BaTh MPaBUJIO OKPYIIICHHUS HATYPAJIbHBIX YHCEIL.
BoinonHsATs apudMernyeckne AeHCTBHUA C HATYpallbHbI- MU
MMCIaMM, BBIMHCJIATH 3HAYCHUS YHCJIOBBIX BBIPAXEHHI CO
ckoOKamMu 1 6e3 CKOOOK.

B3anuchbIBaTh NPOM3BEJICHHE B BHJIE CTEICHU, YHTATH CTEIICHH,

MCIO/IL30BATH  TEPMUHOJIOIMI0  (OCHOBAaHME,  IOKA3aTellb),
BBIYHC/IATD 3HAYEHHS CTCIICHEH.
BbINOIHATL NPUKHAKY M ONEHKY 3HA4YeHWH  YMCIIOBBIX

BHIpa)KEHUM, NpelJaraTb W NPHMEHSITb NPHEMBI NPOBEPKH
BHIYHCIICHHH.

IUcrob30BaTh MPH  BBIYHCJIEGHHAX EPEMECTUTEIBHOE U
coueTaTeNnbHOE CBOIcTBa CIIOXKEHUS u YMHOXEHHUS,
[pactpesieIuTeIbHOe CBOWCTBO YMHOXEHUs; ()OPMYJHPOBATH H
NMPUMEHSITH MPaBMHJIA NPEOOPa30BAHMs YHCIOBBIX BBIPAKCHHIH Ha
OCHOBE CBOMCTB apU(METHICCKUX ACHCTBHIA.
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[YucrnoBbie BBIPAKCHHUST; nopsinok  |[McceqoBaTs  YMCIOBBIE  3aKOHOMEPHOCTH, BBIABUTaTh W
InefcTBuil. 000CHOBBLIBATH THIOTE3bl, (OPMYJHPOBATH 0000IIEHUS H
BBIBOABI [0  pe3ylbTaTaM MPOBEACHHOIO  HCCIICIOBAHMS.
DopMyJIHPOBATH OMpPeIeeHusl ICIUTENS U KPaTHOTO, HA3bIBATh
ITeTMTENTN ¥ KPaTHBIC YUCIia; PACO3HABATH MIPOCTHIC U COCTABHBIC
urcia; ¢popMyIMpPOBAThL U MPUMEHSITh MPU3HAKH JICIIMMOCTH Ha
2, 3, 5, 9, 10; nmpuMeHATH AJTOPUTM PA3JIOKCHUS YHCIIA HA
MPOCThIC MHOKUTEITH; HAXOAUTH OCTATKH OT JICJICHHS U HETOIHOE
[FaCTHOE.

Pacno3HaBaTh  HCTHHHBIE W JIOKHBIE  BBICKA3bIBAHUS O
HATypaJbHBIX YHCIaX, MPHBOAHTH NMPHMEPBI ¥ KOHTPIIPHMEPEI,
CTPOUTH BBICKA3bIBAHHUSI W OTPHIAHUS BBICKA3BIBAHUH O
CBOMCTBax HaTypaJbHBIX YHCEIL.

IKoHcTpynpoBaTh MareMaTH4ecKHe MPeIOKeHUsI C MOMOIIbIO
CBSI3OK «HY, «HIIN», «ECIIH. .., TO...».

PemiaT,  TEKCTOBBIE  33j1a4d  apUPMETHYECKHM  CIIOCOOOM,
MCIO0Jb30BATh 3aBHCUMOCTH MEXIy BEJIUYUHAMH (CKOpPOCTD,
BpeMsi, pAacCTOsIHUE; IIeHa, KOJWYeCTBO, CTOMMOCTb H Jp.):
aHAJIN3NPOBATh u OCMBIC/INBATH TEKCT 3a/1a4Hy,
nepegopMyIMpoOBaTh  yCIOBUE, W3BJEKATh  HEOOXOAMMBIC
TaHHbIE, YCTAHABJIMBATH 3aBHCHMOCTH MEXIy BEIHYHMHAMHU,
CTPOUTH JIOTUYECKYIO IIEMIOUKY PACCYKICHHI.

MoneMpoBaTh XOJ peLICHHs 3aJa4d C IOMOIIBI0 PHUCYHKa,
CXEMbI, TaOIHUIIBI.

[puBoANTH, Ppa3dUpaTh, OWEHHUBATHb pPA3JIUYHbIC PELICHHS,
BaIicH pelieHid TEeKCTOBBIX 3a/1a4.

IKpUTHYeCKH OLEeHMBATH MOTYICHHBIH Pe3yabTaT, OCYIECTBISTh
CAMOKOHTPOJIb, TPOBEPsisi OTBET HAa COOTBETCTBHE YCIIOBHIO,
HAXOAUTD OLIHOKH.

Pemiath 3amauu ¢ MOMOIIBIO mepebopa BCEX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMHUTLCS ¢ MCTOPHEHl pa3BUTHsI ApHDMETUKH

PerieHne TEKCTOBBIX 3a/Jad Ha BcCe
apudmMeTHIeCKre JICUCTBUS, Ha
TBHYKEHUE U TTIOKYITKH
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

Harasanas
reomerpus. JInHuu
Ha mockoctH (14

1)

Touka, npsiMast, OTPe30K, JTy4. JlomaHast.

13MepeHue JUTVHBI OTpe3Ka,
METPUUECKHE  CIMHUIBI  W3MEpEHHs
putHBL. OKPYXKHOCTb U KPYT.
IMpaxtuueckass pabora «llocTpoeHne
[y30pa U3 OKpYKHOCTEH).

Yron. IlpsmMo#, ocTpelif, Tynoi w

[pa3BEPHYTHIN yribl. MI3mMepeHue yrios.

[Mpaxruueckass pabora
[YTJIOB)

«[Toctpoenue

Pacno3naBaTh Ha YepTeXkax, PUCYHKax, OMUCHIBATH, WCIOIB3Ys
TEPMUHOJIOTHIO, W H300pakKaTh C TIOMOUIBIO  YEPTEKHBIX
MHCTPYMEHTOB: TOYKY, HPSIMYIO, OTPE30K, JIyd, Yroj, JIOMaHylo,
OKPY>KHOCTB.

Pacno3naBaTh, NPUBOAUTH MPUMEPHI 0OBEKTOB PeabHOr0 MUpA,
MMEIOIUX (OpPMY H3YYEHHBIX (UTyp, ONEHHBATHh WX JIMHEHHbIC
[pa3Mepsl.

M crmoib30BaTh IMHEIHKY ¥ TPAHCIIOPTHP KaK HHCTPYMEHTBI JUTS
MOCTPOEHMS U U3MEPEHHS: M3MePSITh JUINHY OTPE3Ka, BEITHUHHY
yri1a; CTPOMTH OTPE30K 3aJJAHHON JUTMHBI, YTOI1, 3a1aHHON
BEJINYUHBI; OTKJIAABIBATH IIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPY)KHOCTB 33laHHOT0 pajuyca. M3o00paskaTh koHuUrypanun
reOMEeTPUYECKHX GUIYp U3 OTPE3KOB, OKPY)KHOCTEH, NX YacTel Ha
HEJIMHOBAaHHOW M KJIeT4aToil Oymare; mpeaiararb, ONUChIBATh U
00CyK1aTh CIIOCO0BI, AJITOPUTMBI TOCTPOESHHUS.

PacnosHaBaTh M M300paskaTh Ha HEJIMHOBAHHOM M KJETYaTON
Oymare mpsMOH, OCTPBIH, TYHOH, Pa3BEPHYTHIA YIibl; CPABHUBATH
YTJIBI.

IBBIYMCJIATD JTMHBI OTPE3KOB, JIOMAHBIX.

IloHMMATh M MCNOJIbL30BAThL NPH PelIeHUH 32124 3aBHCHMOCTH
MEXIy €IUHHIAMH METPUYECKOH CHUCTEMbI Mep; 3HAKOMMThCS C
HEMETPUIECKHMMHU CUCTEMaMU Mep; BbIPAKaTh JUIMHY B Pa3IHIHBIX
enunuiax umepenus. MceaenoBarb Gurypsl U KOHPUTYypaluw,
MCIIONBb3Ys U(POBBIE PECYPChI
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(OOBLIKHOBEHHbIE
Inpodu
(57 1)

VIpoOb. IlpaBuibHBIE ¥ HETPaBHIbHBIC

Inpobn. OcHOBHOE CBOWCTBO JIpOOH.
CpaBHEHUE APOOCH.

CrioxxeHue u BBIYHUTAHHE
OOBIKHOBEHHBIX Jipobeit. CmernaHHas
poOb.  YMHOXKEHHE W JICJICHHE
OOBIKHOBEHHBIX ~ ApOOei;  B3aMMHO-
0OpaTHBIC IPOOH.

PermieHne TEKCTOBBIX 3aj1a4,

comeprkaiix ApoOu. OCHOBHEIE 3a1a4un
Ha JIpO0OH.

[Mpumenenne  OykB  Juisd  3amicH
MaTeMaTHYeCKUX BbIPayKCHHI u
[peI0KECHUI

’Moueﬂnponan, B rpa)UdIecKoi, IpeaMeTHON (opMe, ¢ IIOMOLIBIO
KOMITBIOTEpA ITIOHATHS U CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM
IpoOBIO.

UuTaTh W 3aNHCHIBATH, CPAaBHUBATH OOBIKHOBEHHBIE JpOOH,
npeasIaraThb, 000CHOBBIBATH " 00CyXKI1aTh CIoco0bI
YIIOpSII0UUBaHUS POOEH.

IM306pakaTh OOBIKHOBEHHBIE JPOOM TOYKAMH Ha KOOPAWHATHOM
MIPSIMOH; MCMO/IB30BATh KOOPJWHATHYIO INPSAMYIO JUIS CPaBHEHUS
ImpoOeii.

DopmMy/IHpOBaTh, 3aNMCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOWCTBO  OOBIKHOBEHHOW JIpOOH; HCHOJIb30BATH OCHOBHOE
CBOWCTBO JIpoOM JUIsl COKpAILleHus ApoOeil U NpH- BeAEHUs JPOOH K
HOBOMY 3HaMEHATEIO.

[pencTaBjsATL CMELIAHHYIO JpoOb B BHJE HENPABUIBHOH U
BBIJCIATH LETYI0 YaCTh YUCIIA U3 HENPABUILHON JIPOOH.
BbInoHATL apudMernyecKkue JelCTBHA C OOBIKHOBEHHBIMH
IMpOOSAMY; MPUMEHAITH CBOICTBA apHU()METHUCCKHX JACHCTBHI It
[palliOHANN3AIUH BBIYUCICHUIL.

BbINOIHATL NPUKHAKY M ONEHKY pe3ynbTaTa BbIYHUCIEHUI;
MpeaaraTb ¥ NPUMEHsITh NPHEMBI IPOBEPKH BbIYHCICHUH.
[IpoBOIUTHL WCCJIEIOBAHUS CBOKCTB Jpo0eil, onupasch Ha
HCIIOBBIE SKCIIEPUMEHTHI (B TOM UHUCIIE C MOMOIIbIO KOMIIBIOTEPA).
Pacnio3HaBaTh HCTHHHBIC M JIOKHBIE BBICKAa3bIBaHUS O IPOOsX,
NPUBOIUTH npuMepbl u KOHTPIPUMEPEI, CTPOUTH
BbICKA3bIBAHUS M OTPULIAHUS BBICKa3bIBAHHUH.

PemiaTh TeKcTOBBIE 3a7auM, COAEpXKaIlue APOOHbIE TaHHBIE, U
BaJaud Ha HAXOXKJIEGHHE YacTH IIeJOr0 M IIENOro MO €ro YacTH;
BBISIBJISITH HX CXO/ICTBA H PAa3IN4Msl.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

MopeaupoBaTh XOI pELICHHsS 3aJadyd C IIOMOILBI0 PUCYHKA,
CXEMBI, TaOIHIII.

[IpuBoIMTHL, pa3dupaThb, OLEHUBATH paA3JIHYHBIC
BaIcy pelIeHui TEKCTOBBIX 3a/1a4.

IKpuTHYecKH oleHMBATH IOJYYEHHBII pe3yiabTaT, OCYLIECTBIAThH
CAMOKOHTpOJIb, IIpPOBEpsii OTBET HAa COOTBETCTBHE YCJIOBHIO,
HAXOTUTH OIIHOKH.

BHAKOMUTBHCS ¢ HCTOPHel pa3BUTHS apUPMETHKI

peLieHus,

Harasanas
reomMeTpusl.
MHOroyroJibHuKHU
(12 v)

IMHOrOyronbHUKU.  YeThIpEXyroiabHUK,
MPSIMOYTOJIBHUK, KBaJIpar.

[pakTuyeckass pabora «[locTpoenne
MPSMOYT OJIbHUKA c 3a1aHHBIMU
CTOPOHAMM Ha HEJIMHOBAHHOH Oymarey.

TpeyroybHUK.

[lnomans ¥ NEpUMETP MPSIMOYrOJIbHUKA
1 MHOTOYI'OJIbHHKOB, COCTABJIEHHBIX U3

MPSMOYTOJIbHUKOB, €IUHUILIBI
M3MepEeHus TJI0UIA/IH. Ilepumerp
IMHOTOYT"OJIbHHKA

OnuceiBaTh, MCHOJIb3YyS TEPMHUHOJIOIHI0, W300pakaTh C
MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJIEIUPOBATh U3
Oymaru MHOTOYT OJIbHUKH.

[puBOINTH TNpPUMePbl OOBEKTOB pEAITBHOIO MHPA, HMMEIOLIHMX
bopmy MHOT Oy OJIbHUKA, MIPSIMOYT OJIbHHKA, KBajpaTa,
TpPeyrojibHUKA, OHEHHWBATH HX JHMHEHHbIE pa3Mepbl. BIYHCIATH:
MEpUMETP TPEYroibHUKA, IPSIMOYTOIbHUKA, MHOIOYIOJIbHUKA,;
TIOIIAb MPSIMOYTOJIbHUKA, KBaJpaTa.

IM300paxkaTh OCTPOYrOJNbHBIC, MPSMOYIOJIbHBIE H TYHOYTOJIbHBIE
TPEYrOJIbHUKH.

CTpouTh Ha HEIWHOBAaHHOW M KIET4aTOH Oymare KBaapar H
MpSIMOYTONBHUK C 3aJaHHBIMU JUIHHAMH cTopoH. HMccnenoBars
CBOIiCTBA TPSIMOYIOJIbHUKA, KBajJpaTa NYTEM HKCIIEPUMEHTA,
HaOJIIOICHNS, U3MEPEHHs, MOJEIHPOBAHUS; CPaBHUBATh CBOMCTBA
KBaJIpaTa U MpsSMOYTOJIbHHKA.
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IKoncTpynpoBats MareMaTH4ecKHe NPeIJI0KEHHsI C MOMOIIBIO
CBSI30K «HEKOTOpBIi», «I000i». PacmosHaBaTh HWCTHHHBIE U
NIO’)KHBIE  BBICKA3BIBAHMS O  MHOIOYTOJBHUKAX, MNMPHBOIUTH
MPUMePBI 1 KOHTPIIPUMEPEL.

[MccnenoBaTh 3aBMCHMOCTB IUIOMIQAM KBajpaTa OT JUIMHBI €ro
CTOPOHEI.

IMcmob30BaTh CBOIiCTBA KBAaJPaTHOH CETKH JUIS ITOCTPOCHHS
(uryp; pa3éuBaTh NPSMOYTOIGHUK Ha KBaJpaThl, TPEYrOJBHUKH;
cocTaBJATHL (UTYpEl W3 KBaJparoB M IPSIMOYrOJbHUKOB U
HaXOAUTh WX IDIONIA/b, pa30UBaTh GUIYpHl HAa MPSIMOYrOJLHUKH H
KBaJIPaThl U HAXOJNUTH UX IIIOIIATb.

BeIpakaTh BENMYMHY IUIOMIAAM B  Pa3IMYHBIX  EAWHMIAX
M3MEpPEeHUsl ~ METPUYECKOM  CHCTEeMBI  Mep, NOHHMATh W
MCIO0Jb30BATh 3aBHCHMOCTH MEXIY METPHUUECKHMMHU €IUHUIIAMU
M3MEPEHUsI TUIOIIA M.

B3HAKOMHUTBCS ¢ NPUMepaMH NPUMEHEeHHsI TUIOIAAU U TIepuMeTpa
B IIPAKTUYECKUX CUTyalsX. PemiaTs 3aga4m u3 peanbHOH KU3HHU,
MpeajaraTb 1 00CyK1aTh pasJn4yHbIe COCO0bI PELICHNs 3aa4

UlecsiTHuHbBIE IPOOH
(48 u)

lecsituanast 3anuch apodeit. CpaBHeHHe
IMeCSTUYHBIX APOOCH.

JlelicTBUSL C JECATUYHBIMU APOOSMH.
OkpyriieHne JeCSITUUHBIX IPOOeH.
IPemienne TEKCTOBBIX 3aja4,

conepkamux 1podu. OCHOBHBIE 3a7a4n
Ha Apodu

[IpencTaBifATh JAECATUYHYIO ApoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3alUCHIBATb, CPaBHMBATH JICCATUYHBIC apoOH,
npeaiaratb, O0OCHOBBIBATH U 00CYKIaThb  CHOCOOBI
YIIOpSAAOUMBAHUSA AECATUYHBIX APOOCH.

IM300paxaTs JeCATUYHBIE JPOOM TOYKAMH HAa KOOPIMHATHOU
MPSIMOIA.

BbISIBJSITH CXOACTBA W PAa3jIM4Usl TIPaBWI apH(YMETHUSCKHX
IneficTBUil ¢ HATYpaJIBHBIMH YHCIaMHM U ACCATHYHBIMHU JIPOOSMHU,
OOBSICHSITD UX.
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Ilpodonocenue

HasBanmue pa3aena

(TemMbI) OcHOBHOeE cofiep:kanue OcHOBHbBIE BUABI [IeITEJILHOCTH 00y4aloIIMXCsi
Kypca (44cJ10 4aCcoB)

IBeImOTHATL  apudMeTHYECKHe JICWCTBHSA  C JIECATUYHBIMHI
MpPOOSIMK;  BBIMOJMHSTH NPUKUAKY W  OIEHKY pe3yibTara
IBEIYHCIICHHM.

[IpuMensiTb  cBoiicTBa  apudMeTHUECKNX  JEHCTBUH  UId
paLMOHATN3AUN BBIYUCICHUM.

[IpuMeHSITH TNPABUJIO OKPYIVIEHHS] JCCSATHUYHBIX  JIPOOEH.
[IpoBOONTHL WCCJIETOBAHUST CBOWCTB JICCATHYHBIX  JIPpOOEH,
ONMpasCh Ha YUCJIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE C
MOMOIIPI0 KOMITBIOTEPA), BBIIBUTATH T'HIIOTE3bI U NPUBOANUTH HX

00OCHOBAHUSI.
Pacnio3HaBaTh WCTHHHBIC M JIO)KHBIC BBICKA3bIBAHHUS O JPOOSX,
NMPUBOUTH npuMepbI u KOHTPIIPHMEPBI, CTPOHTH

BBICKA3bIBAHUS U OTPHLAHHS BbICKa3bIBAHUH.

Pemarh TEKCTOBBIC 331auH, COJEpIXAIlKe APOOHbIC JaHHBIC, H HA
HAXOX/IEHHE YaCTH LIEJIOr0 M LEJIOro MO €ro YacTH; BBISBJIATH X
CXOJICTBA M PA3JINYHsL.

MoneMpoBaTh XOJ pEIICHHs 33Jaud C MOMOIIBIO PHCYHKA,
cxembl, Tabmunsl.  [lpuBoauTh, pa3duparh, OLEHUBATH
[Pa3IMYHbIE PELICHYS, 3aIIMCH PEILICHUH TEKCTOBBIX 3a/1a4.
OnepupoBaTh JIPOOHBIMH YHMCIAMH B PEAIbHBIX JKU3HEHHBIX
CHUTYaIHsX.

IKpTHYeCKH OLlEeHMBATH MOIYYECHHBIH PE3YIbTaT, OCYIIECTBISTH
CAMOKOHTpOJIb, TIPOBEPSSi OTBET HA COOTBETCTBHE YCIOBHIO,
HAXOJIUTh OIIUOKH.

3HAKOMHUTBLCS C HCTOPHEl pa3BUTHS apHPMETHKH
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Harysanas
reometpus. Tesna u
urypsi B
MpoCTpaHCTBe

(11 4)

IMHOrOrpaHHUKH.
MHOI'OI'PAaHHUKOB.
[IPOCTPAHCTBEHHBIX TEIL.

W3zobpaxenne
Monenmn

[TpssMOyroTBbHBIHN Tapasuienenumen, Kyo.
Pa3BEpTKH Kyba 1 mapaienenunena.

[IpakTrueckas
KyOay.

O0BEM KyOa,
mapasuienenurne/a

padora  «Pa3BEpTKa

TNPpSIMOYT'OJIBHOI'O

PacniozHaBaTh Ha 4YepTe:Kax, PUCYHKaX, B OKpY:KaloLleM MHpe
OpSIMOYTrONBHBIA — Hapajlenenumnen,  KyO, — MHOTOrpaHHUKH,
ONHUCBHIBATb, HCNOJIb3Ysl TEPMHHOJIOIHIO, OLEHUBATH JIMHCHHbIC
[pazMepbl.

IpuBoANTH TNpPUMePbl OOBEKTOB pEAIbHOIO MHPA, HMMEIOLINX
(hopMy MHOTrOrpaHHHUKA, IIPAMOYTOJIBHOIO Napajuiesenuresa, Kyoa.
IM300paskaTh KyO Ha KiIeTyaToi Oymare.

M ccnenoBars CBOIiCTBA KyOa, HPSMOYTOTEHOT O
rapaJuIeNnenure ia, MHOrOr paHHUKOB, UCIIOIb3Ysl MOZICITH.
PacnozHaBate M mu300pazkaTh  pa3BEPTKM  Kyba WU
napantenenunena. MogeaupoBaTh KyO0 W Tapaulesenuiesn U3
Oymarm M IPOYUX  MaTepualioB,  OOBACHATH  CIOCOD
MOJICTTUPOBaHUSL.

HaxoauTh 13MepeHusl, BBIYHCIATH [UIONIA/lb HOBEPXHOCTH; 00BEM
KyOa,  IPsAMOYrOJbHOrO  INapajieenunena; — Mccael0BaTh
BaBHCUMOCTh 00bEMa Kyba OT JIMHBI €ro pedpa, BBIABHIATh M
000CHOBBIBATH I'HIIOTE3Y.

Ha0mofaTek M NPOBOAUTH AHAJOIMH MEXIy IOHATUAMU
miomand 1 o0bEéMa, IHepuMeTpa M IUIOMAJM IOBEPXHOCTU.
Pacno3HaBaTh  UCTUHHBIE U JIOKHBIE  BBICKAa3bIBAHHSA O
MHOTOIDaHHUKAX, HPUBOAUTL INPUMePbl U  KOHTPIPUMEDSI,
CTPOUTD BbICKA3bIBAHHUS 1 OTPULIAHKS BbICKA3bIBAHUM.

PemaTts 3a1a4n U3 peaqbHON KU3HU

[loBTOpEHME U
0000menue (12
1)

[loBTOpeHHE OCHOBHBIX MOHATHHA U
IMETOIOB Kypca 5 kiacca, o0oOrieHre
BHAHWI

IBLIYMCIIATD 3HAUCHUS BBIPAXKEHUH, COMAEPIKAIUX HaTypalbHbIE
uMCIa, OOBIKHOBEHHBIC W JIECATUYHBIC APOOM, BBINOJNHATH
MpeoOpa3oBaHUs YUCEI.

Bui0upaTh crnocod CpaBHEHUs YHCEN, BBIYHCICHUH, NMPUMEHSATH
cBoiicTBa apudMETHUECKUX JCHCTBUI U1  PallHOHAIN3ALNN
BBHIYMCIICHUH.
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IIpooonscenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHbBIE BUABI [1eSITEJILHOCTH 00y4aI0IIMXCsl

OcymecTBJIATE  CAMOKOHTPOJIb  BBITIONHAEMBIX JEHCTBHH M

CaMONPOBEPKY PE3yNbTaTa BEIYMCICHHIA.

Pemate  3ajaum W3 pea’ybHOM  OKH3HH,  IPHMEHSITb

MaTeMaTH4YecKHe 3HAHMS JUTS PEIICHUsS 3a/[a4 U3 IPYrUX yueOHBIX

MpeIMETOB.

Pemats 3a7a4n pa3sHBIMH CIIOCO0AMH, CPABHHUBATHL CIIOCOOBI
eIEHNS 331241, BLIOHPATh PAIMOHAJIBHBII c110c00

6 xmacc (204 4)

HazBanue pa3gesia
(TemMbI)
Kypca (44cJjI10 YacoB)

OcHoBHOe coaeprkanue

OcHOBHbBIE BUBI JIeSITEJIbHOCTH 06yqaloumxcsl

HaTypaﬂbele qucJjia
(30 1)

JIEHCTBHS c
HaTypaJbHbBIMU
BBIPAKEHHSI,
HCIIOJIb30BAHKE
HATypaJbHBIX

IApudmerryeckue
IMHOI'O3HAUHBIMHU
uncnamu.  YucnoBele
MOPSIIOK  JICHCTBUH,
cko0oK.  OkpyrieHue
MHCeI.

Jlemurenn u KpaTHbIE YHCIa;

HAaUOONBIIMKA  OOIIMH  JAENUTENL U
HaUMEHBIIIee o0IIee KpaTHOE.

BoinoynsaTe apudmernyeckue JeiicTBUSI C MHOIMO3HAUHBIMHU
HATYpaJbHBIMU  YHCJIAMH, HAXOAUTh 3HAYEHUS]  YHCIOBBIX
BBIPOKEHHUI €O CKOOKamMu ¥ 0e3 CKOOOK; BBIYUCJSITH 3HAYEHHSI
BHIDQXKEHUH, COIEpXKALMX CTENEeHU. BBINOJHATH NPUKUAKY U
OLIEHKY 3HAYCHU YHCIOBBIX BBIPAXKEHUH, NMPUMEHSATH NPHEMbI
npoBepku pesynbrata. HMcmob3oBaTh NpPH  BBIYMCJIEHUSX
MEpEMECTUTENBHOE W COUYETATENbHOE CBOKMCTBA CIIOXKEHUS |
[YMHOYKEHUS, pacmpenenuTensHoe CBOICTBO YMHOEHHUS
OTHOCHUTEJIBHO CIIOKEHHUS, CBOMCTBA apr(hMETHUICCKUX JACHCTBU.
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PaznokeHne quciia Ha NPOCThIC

IMHOXKUTCIINU. I[C.HI/IMOCTI) CYMMbI
ITPONU3BCICHUS. I[CHCHI/IC C OCTaTKOM.

PerieHre TeKCTOBBIX 3aj1a4

u

IUcciie1oBaTh YHCIOBBIC 3aKOHOMEPHOCTH, TPOBOIUTH UYUCIOBBIC
PKCIIEPUMEHTHI, BBIIBUTATH M 000CHOBBLIBATH IMMOTE3bI.
DopMyJIHPOBATH  ONpeNeJeHHs]  JCIUTeNsI W KPaTHOro,
HAHOOJIBIIETO  OOINEro JENUTeNIs W HAWMEHBIIEro  OOILIETro
KpaTHOr'0, TPOCTOr0 ¥ COCTABHOTO YHCEN; WCIOIb30BaTh 3TH
ITOHATHSI IPU PEIICHUH 3a/1a4.

IMpUMEeHSITHh AJITOPUTMbI BBIYMCICHHUS HAWOOINBIIEro OOIIEro
ITeTTMTeNs 1 HANMEHBIIIETO OOIIEro KPaTHOro IBYX YHCEI, allTOPUTM
Pa3JIOKCHHUS YUCIIa Ha MTPOCTHIC MHOKUTEITH.

IMccaenoBars ycinoBus nenumoctd Ha 4 u 6. Hccaenosars,
o0cyxk1aTh, ¢(opmMyJaupoBaTh M O000CHOBBIBATH BBLIBOJ O
METHOCTH CYMMBI, TIPOM3BEICHMS: JBYX YETHBIX YHCEN, ABYX
HEUETHBIX YHCIIe, YETHOTO U HEUETHOT'O YK CEI.

IUcciienoBaTb C€BOMCTBA JEIUMOCTH CYMMBbl M IPOM3BEACHUS
IHCel.

[IpuBOoAMTHL MNpHUMepbl YHCET C 33JaHHBIMHM  CBOMCTBaMH,
[PACIIO3HABATH BepHbIe M HeBepHble YTBEP)KICHHUS O CBOMCTBax
Yucesl, ONPOBEPrarb  HEBEPHbIE YTBEPXKIEHUS C IOMOLIbIO
KOHTPIIPUMEPOB.

IKoHcTpyupoBaTh MaTeMaTH4ecKHe MPeAJI0KeHHs C IOMOIIBIO
CBSI30K «HY, «HIIN», «ECIH. .., TO...».

PemiaTh TEKCTOBBIC 3aJla4M, BKJIIOYAIOIIME TOHITHS JICIUMOCTH,
apu(MeTHIeCKUM  CIIOCOOOM,  HCIONIb30BaTh  mHepebop  Bcex
[BO3MOYKHBIX BAPUAHTOB.

MoneaupoBaTh XOI pEIICHHS 3aJadyd C TOMOINBI0 PHUCYHKA,
CXeMbI, TaOIHUIIBI.

[IpuBoAMTb, pa3dupaThb, OLEHMBATH PA3TUYHBIC PELICHUS,
BamucH peuIeHni TeKCTOBBIX 3a/1a4.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJI0 YaCoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

IKpuTHYecKkH oOLeHUBATh IIOJIYYCHHBIH pe3ysbTar,
OIIMOKM, OCYIIECTBIATh CaMOKOHTPOJIb,
COOTBETCTBHUE YCIIOBHIO

HaXO0uThb
MpoOBEPsAA OTBET Ha

Harnsiinasi reomerpus.
[IpsiMbIe HA MUIOCKOCTH

(7 9)

[MeprnenanKynspHbIe
[apannenpHele MPsSMBIE.

TIpsIMBIE.

IPaccrosHue Mexay IByMs TOUKAMHU, OT
TOUKW [0 MpsAMOH, JUIMHA IYTH Ha
KBaJPaTHON CEeTKe.

[TprMepbl NPSIMBIX B IPOCTPAHCTBE

PacnosHaBaThb Ha 4epTeKax,
[PACIIONIOKEHHUS IBYX TPSIMBIX.
IM306pakaTh ¢ TNOMOIIBI0 YepPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM 1 KJIETYaTOl Oymare JiBe MepeceKaronecst npsvele,
INBE TMapasuiebHbIC PSMBIE, CTPOUTH MPSAMYIO, NEPICHANKYIAPHYIO
ITaHHOM.

[puBOANTH NMPHUMePBI NAPAUICIBHOCTH U NEPIEHANKYIAPHOCTH
NPSIMBIX B IPOCTPAHCTBE.

PacnoznaBatb B MHOIOYIOJIBHUKAX HEPHEHIUKYJIAPHbIE U
napajiesbHple  cTOpoHbl.  M300pakaTb  MHOIOYTOJBHUKH — C
MapajIesIbHBIMHU, IEPIEHIUKYIIIPHBIME CTOPOHAMH.

Haxoauth paccrosHHE MEXIy [IBYMS TOYKAaMH, OT TOYKH JIO
[IPSIMOM, JUIMHY ITyTH HA KBaJPATHOM CETKE, B TOM YUCIIE UCHIOb3Ys
Qg poBBIE pecypehbl

pUCYHKax CIIydal B3aWMHOTO

{poou
(32 u)

OObIKHOBEHHasi  po0b,  OCHOBHOE
CBOICTBO JAPOOH, COKpalieHue Jpodeid.
CpaBHEHHUE U YIIOPSI0YUBAHHUE TPOOCH.

JlecaTudnele apodu U MeTpHdecKas
cucTemMa Mep.

CpaBHHBAaTL M YNOPSIAOMMBATH JpoOH, BBIOMPATH CHOCOD
CpaBHEHHUS ApOOeit.

[IpencTaBJATh JeCATHYHbIE IPOOH B BUIE OOBIKHOBEHHBIX APOOEH
M OOBIKHOBGHHbIE B  BHJE JCCATUYHBIX, HCHOJb30BATH
DKBUBAJIEHTHBbIE TPEACTABJEHUS] JPOOHBIX YHCEN TPH X
CpaBHEHHH, TIPU BBIYUCIICHUSIX.
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IApucdmeTnyaeckie JIEHCTBUS ¢
OOBIKHOBEHHBIMH U JICCATUYHBIMHU
IpoOsIMuL.

OtHouienune. JlegeHne B JaHHOM

OoTHOIIEHNH. MaciTa0, POIOPITHsL.
[lonsiTHE MpOIICHTA. Breruncnenue
[TPOIICHTA OT BEJIMYMHBI M BEJIMYHMHBI 110
e¢ MPOLICHTY.

Perierne TEKCTOBBIX
Collep KaIUX JIPOOH M MPOICHTHIL.

3aj1a4,

[Mpaktuueckass pabora «OTHoOLIEHKE
VUIMHBI OKPYXKHOCTH K €€ TMaMeTpy»

M cnosb30BaTh IECATHIHBIE IPOOH MPH NMPEeoOPa30BAHUN BEIUINH
B METPUUECKOH CHCTEME Mep.

BoimonusaTe apudmernyeckne aeiicTBHSI ¢ OOBIKHOBEHHBIMU H
IMeCITHIHBIME IPOOSIMU.

IBBIYMCIATh 3HAYCHUS BBIPAKCHUH, CONIEPIKAIINX OOBIKHOBEHHEIE
M JeCSATUYHbIE JpoOH, BHINMONHATH IIPeoOpa3oBaHUS  JpOOEH,
BBIOHPATH CMOCO0, NPHUMEHSITh CBOICTBA apU(PMETHISCKNX
IEeNCTBUM JUTsl paliioHaIN3allii BBIYUCIICHUN.

CocTaBJsITL OTHOIICHWS W TPONOPIMH, HAXOAHUTH OTHOIICHHE
BEJINYWH, JIENMUTh BEIWYMHY B JaHHOM OTHomeHnd. Haxoauthb
PKCMEePUMEHTAILHBIM MYTEM OTHOIICHHE JUTHHBI OKPY)KHOCTH K €&
ImuaMeTpy.

IMuTepripeTHpoBaTh Macmtad Kak  OTHONICHHE  BEJHYHH,
HAXOAMTh MacIuTad IUIaHA, KapThl M BBIYUCIATH PACCTOSHHUS,
MCIIONb3Ys MacIiTal.

OOBSICHATD, YTO TAKOE TPOLEHT, YIOTPEOJIATE 000POTHI Pedn co
CIIOBOM <IIPOLICHT». BbIpamaTh NPOLEHTHl B Apo0SX M ApodU B
MPOLIEHTAX, OTHOLIEHHE JIBYX BEJIMYMH B MPOLIEHTaX.

BbIuHMCJIATH TPOLEHT OT 4YMCIAa W YMUCIO 110 €ro IPOLEHTY.
OKpYrasTh 1poOu U MPOLEHTHI, HAXOAUTH MPUOIMKSHHUS YUCEIL.
PemraTh 3a1a4n Ha 4acTH, NPOLEHTHI, IPOMOPLUH, HA HAXOXKICHHUE
Iqpobu  (TpolieHTa) OT BEJIMYMHBI W BEIMYUHBI 1O €€ apodu
(mpoueHty), apobu (TMpOLEHTa), KOTOPBIM COCTaBIseT OIHA
BenuuuHa OT JApyroil. IlpuBoauTh, pa3duparb, OLEHUBATH
[Pa3IMYHbIE PELIEHHS, 3aMIICH PEIIeHNUI TEKCTOBBIX 3a/a4.
N3Biexar,  uHpoOpManupw W3 TabIMI] M JAWarpamm,
MHTEPIPETUPOBATH TAOIMYHBIC JAHHbIC, ONPEENIATh HAauOOJIbIIee U
HaVMEHBIIIEe U3 MPE/ICTaBICHHBIX TaHHBIX
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHbBIE BUABI JIeSITEILHOCTH 00y4aI0UIMXCs

Harasitnasi reomerpusi.
Cummertpus (6 4)

OceBast cummeTpust. LleHTpasbHas
CMMETpUsl.

[TocTpoeHre CHMMETPUYHBIX (GUTYD.

IMpaxtraeckas pabora «OceBast
CHUMMETPHSD».

CI/IMMeTpI/IH B IPOCTPAHCTBE

Pacno3HaBaTh Ha ueprexax M M300paKEHUSX, H300paKaTb OT
PYKH, CTPOMTBH C IOMOIIBIO HMHCTPYMEHTOB (urypy (OTpesok,
ITOMaHyl0,  TPEYrolbHUK,  HPSMOYrOJIbHHK,  OKDPY)KHOCTB),
CHUMMETPHUYHYIO JAHHOH OTHOCHTEIIBHO MPSMOM, TOYKH.

[HaxonquTe mpuMepbl CHMMETPUM B  OKDYXKAIOIIEM  MHpe.
MonenupoBath u3 Oymaru naBe (QUIYpbl, CHUMMETPUYHBIC
OTHOCHTEIBHO  MpSAMOH; KOHCTPYHMPOBATbL  I'€OMETPUYECKUE
KOH(UrypaluK, UCHONb3Ys CBOMCTBO CUMMETPUH, B TOM YHCIE C
MOMOLIBIO IIU(POBBIX PECYPCOB.

[MccnenoBarh  CBOICTBA M3y4eHHbIX (UIYp, CBA3aHHBIE C
CHUMMETpHUEH, UCIIOJIb3YS 9KCIEPUMEHT, HaOIoJeHHE,
MOJIETTUPOBaHHE.

O0OCHOBBIBATb, ONPOBEPraTbh C IOMOLIBIO KOHTPHPHMEPOB

YTBEPXKJICHHS O CUMMETpUH Guryp

Bbipa:keHus ¢ OykBaMu
(6 )

[TpumeHenue UIs  3aIucu
MaTeMaTHYeCKUX BBIPKCHHI u
MpeuIoKeHNH. byKBeHHbIE BBIpaKeHUS
M YMCIIOBBIE ITOJACTAHOBKH.

ByKkBEeHHbBIE ~PABEHCTBA, HAXOXKICHHE
HEH3BECTHOTO KOMITOHEHTa. POpMyIIbI

OykB

IMcnonb3oBaTh OYKBBI Ul OOO3HAYEHMS YHCEN, HPH 3alMCH

MaTeMaTHYECKIX YTBEPKIECHUH, COCTaBIIATh OyKBECHHbIC
BEIPayKEHUS [0 YCIIOBUIO 3aJaUH.
U ccnenoBaTb HECJIOXKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,

MCIIOJIB30BATH OYKBBI JUIS UX 3QIIUCH.

BbIYnCIATH 4YUCIOBOE 3HA4YeHHE OYKBEHHOTO BBIPAXKECHHS IPH
BaJlaHHBIX 3HAYCHUSIX OYKB.

BanuchIBaTh (POPMYJIBI: TIEPUMETPA U TUIOIIA/IH TIPIMOYTOJIbHUKA,
KBaJpara; JUIMHBI OKPYKHOCTH, IUIOIIAMH KpPYra; BBINOJIHATH
BBIYHCJIEHHS 110 5TUM GOpMyIIaM.
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CoctaBasitb  ¢opMyJIbl, BBIPAKAIOUINE 33aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pPAcCTOSHME; LIEHA, KOJINYECTBO,
CTOMMOCTB;  IPOM3BOAUTEIBHOCTH, BpeMs, 00bEM  paldoTH;
BBITTOTHSATH BEIYUCIICHHS 110 3TUM (HOpMYIIaM.

IHaxoanTh HEN3BECTHBIH KOMIIOHEHT apU(METHIECKOr0 ICHCTBHS

Harasanas
reomMeTpHs.
Durypsl

Ha mockocTH (14 4)

|YeThIpEXYTrONBHK, IIPUMEPLI
YEeTBIPEXYTOJBHUKOB. [IpsAMOYroOnbHUK,
KBaj[paT: CBOMCTBa CTOPOH, YIJIOB,
lTuaroHase.

M3mepenne YIJIOB. Buner
[TPEYrOJIbHUKOB.

[Tepumerp MmHoOroyronbHuka. Ilnomans
urypsl.  @Dopmynsl  nepumerpa U
IO AN HPSIMOYTOJIBHUKA.
[TpubmxEHHOE W3MEpeHHe  IUIOLIA 1
(uryp.

[IpakTnueckas
Kpyra»

pabdora  «ILnomans

IM300paskaTh Ha HEIMHOBAaHHOM M  Kierdaroil Oymare c
MCTTOJIb30BAaHNEM UYepPTEKHBIX MHCTPYMEHTOB YETHIPEXYTOJIBHUKH C
BaJJaHHBIMU CBOMCTBAMH: C NMapaJUICIbHBIMU, NEPICHUKYIIPHBIMH,
[PABHBIMH CTOPOHAMH, TPSIMBIMH YIJIAaMH U JIp., PaBHOOEIPESHHBIH
rpeyroibHuK. Ilpemyiarate M o0cy:kaaTh €noco0bl, AArOPUTMBI
MOCTPOCHHSI.

M ccnenoBarh, UCIIONB3Ys JKCIIEPUMEHT, HaOJIoJeHHE,
MOJICTIMPOBaHUE, CBOHCTBA NPSMOYTOJIbHUKA, KBaApaTa, pa3ouBaTh
Ha TpeyronbHUKH. O00CHOBBIBATh, OMPOBEPrarb C IOMOIIBIO
KOHTPIPHMEPOB  YTBEPXKIECHUS O MPAMOYrOIbHHKE, KBajpaTe,
[PACIIO3HABATDb BEPHBIE U HEBEPHBIE YTBEPIKACHMUSI.

IM3MepsiTL U CTPOUTHL C IOMOIIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHUCIIE B MHOTOYTOJIBHHMKE, CPAaBHHUBATh YIJbl; PAaclo3HABATH
OCTpBbIE, MpsIMbIE, TyMble, pa3BEPHyThIE yribl. Pacmo3HaBaTh,
M300pakaTh OCTPOYTOJIbHBIN, HPAMOYrOJBHBIN, TYIOYTOJIBHBIN,
[paBHOOEAPEHHBIN, PABHO CTOPOHHUM TPEYrOJIbHUKH.

IBbruncsATH HepUMETP MHOIOyT OJIbHUKA, TUIOMIAb
IMHOTOYrOJIbHMKA pa30ueHHEM Ha MPSMOYTOJILHUKH, Ha DPaBHbIE
(bUrypbl, HCIONB30BATh METPUUECKHE SAMHHUIIBI M3MEPEHUS JINHBI
Y TITOLIATH.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJI0 YaCcoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

M cnonb30BaTh NPUOIMKEHHOE M3MEPeHHe UIMH U IUIoLaaei Ha
[kaeTtyaToii ~ Oymare,  NpuUOMMKEHHOE  W3MEPEHWE  JUTHHBI
OKPY>KHOCTH, TUTOIIAN Kpyra

[lo10:KMTEIbHBIE U
oTpHIaTeIbHbIE YHCIa
(40 4)

[lemple  ymca. Monyns  uucna,
reoMeTpryecKast HHTEepIpeTaLust
MOIyJIst. UMCITOBBIE IPOMEIKYTKH.

[TonoxwuTenbHbIE W OTpPHLATENBHBIC
urcna. CpaBHEHHE MOJIOKUTEIBHBIX U
OTpHUIIATEIBHBIX YHCET.
IApudmeTHdeckue necTBus c

TMOJIOXKUTEIIBHBIMU W OTPULATCIIbHBIMU
YHCIIaMU.

IIpuBOANTE NpPHMEPHLI HWCIONB30BaHMA B PEANBHOM KH3HH
MOJIOXKNUTEIBHBIX U OTPUIATENBHBIX YHCEL.

IM300pakaTh Leble 4Kcia, MOJIOKHTENbHBIE W OTPHUIIATEIbHbBIE
UHMCIIa TOYKAMH HA YHCIOBOM MPSIMOM, MCIIOJIL30BATh UYHCIOBYIO
MPSMYIO AJ1s1 CPaBHEHHS YHCEIL.

IIpuMeHsTL NpaBUJIa CPAaBHEHHs, YHOPSIIOYUBATD LiEJbIE YNCIa;
HAXOAMTDL MOZYJIb YHCIIA.

DopmMyIMpPOBATH NPABWJIA BLIYKCICHHUS C HOJIOKHMTEILHBIMU M
OTPHLATENBHBIMU  YMCIAMY, HAXOAMTH 3HAYEHHS  YMCIIOBBIX

Cton0vaTeie M KPYrOBbIE THATPAMMBL.

[IpakTuyeckas pabora
IarpamMm.

«[Toctpoenue

BBIDOKCHHH,  COINEPXAIUMX  ACHCTBUS C IOJIOXKUTEIBHBIMU U
PerieHne TEKCTOBBIX 3a/1a4 OTpHLIATEIbHBIMU YHUCIAMH.
[IpuMeHATHL  CBOMCTBA  CIOKEHMS W YMHOXKEHHUS s
npeoOpa3oBaHus CYMM U IIPOU3BEACHUN
[IpencraBiieHue [IpsimoyromnbHast cucrema KoopauHat Ha |[OOBSICHATL M HJLIIOCTPUPOBAThL MOHSITHE IPSMOYTOIbHON
ITaHHBIX miockocTd. KoopaumHaThl TOYKM Ha |CHCTEMbI KOOPIMHAT HA IIOCKOCTH, MCMOIb30BATh TEPMUHOIOTHUIO;
(6 1) [IOCKOCTH, abcIicca U OpIHHATA. CTPOMTH HA KOOPAWHATHOW IUIOCKOCTH TOYKM M (UTYpHI IO

BaJaHHBIM KOOp/IMHATAM, HAXOAMTH KOOPJHHATHI TOYCK.
Yurath cronbyarsie " KpYroBbIe JIMarpaMMmel;
HHTEPIPETHPOBATH JIAHHBIC; CTPOMTH CTOJIOYATBIC AUATPAMMBI.
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IPerierne TEKCTOBBIX 3anaad,
CoZICpIKalux JIAHHBIC, npeacraB-
VICHHBIC B Ta6n1/1uax 1 Ha juarpammax

Mcnonb3oBaTh MHGOPMALMIO, TIPEACTABICHHYIO0 B TaOIMIax, Ha
ImuarpaMmax JUlsl pelIeHusl TEKCTOBBIX 3aJau M 3ajad U3 peabHOU
DKHI3HI

Harusiinasi reomerpusi.
Durypnl B
npocrpancTse (9 1)

[TpssMOyroTBbHBIH Tapasuienenumen, Kyo,
Mpu3Ma, MUpaMuaa, KOHYC, IWIMHID,
map " chepa. N3zobpaxenue
MPOCTPaHCTBEHHBIX uryp. IIpumepst
[pa3BEPTOK MHOTOrPaHHMKOB, IMIMHAPA
1 KOHYca.

IMpakTnueckass  pabora  «Co3nanue
MOyIeIIel IPOCTPAaHCTBEHHBIX (QUTYP».

[Tonsitue 06’BéMa; CANHULBI U3MEPCHUA

00béma.  OOBEM  HPSIMOYrOJIBLHOTO
napajuienenunena,  Kyba,  (GopMyisl
00bEMa

Pacno3HaBaTh Ha 4YepreXkax, PHCYHKAxX, OMHMCHIBATH IHPaMUJLY,
MpU3My, WWIMHID, KOHYyC, Iiap, H300paxarb HX OT pYKH,
MomeaupoBaTh u3 Oymard, IUIACTWIIMHA, TIPOBOJOKA U JIp.
TIpuBOANTH MPHMEPbI 0OBEKTOB OKPYKAOIIETO MHPA, HMECHOLINX
(hOpMBI Ha3BaHHBIX TEII.

IMcnoib30BaTh  TEPMUHOJIOTHIO:  BEpIINHA,
OCHOBaHHE, BBICOTA, PAJIIYC U IHAMETD, Pa3BEPTKA.
IM3yuaTh, WCIONB3Ys AKCICPUMEHT, HAONIOJICHUE, H3MEPEHHUE,
MOJICTTUPOBAaHHE, B TOM YHCJIE KOMIIBIOTCPHOE, U ONHCHIBATH
CBOIiCTBA HAa3BAHHBIX TEJ, BBISIBIATH CXOACTBA M Pa3IM4usA:
MEXIy MHUPaMHUAONH M INPU3MOH; MEXAY LMINHAPOM, KOHYCOM U
[IapOM.

PacnozHaBaTh pasBEPTKM mapajuienenunena, Kyba, I[pU3MBI,
NUPaMuU/Ibl, KOHYCa, LIIMH/IPA; KOHCTPYHPOBATH JaHHBIC Tella U3
pa3BépTok, co3maBaTh uMXx Mozend. Co3gaBaTh  MoJeJH
[POCTPAHCTBEHHBIX GUryp (M3 Oymaru, MPOBOJIOKH, IUIACTUIIMHA U
p.)

IM3MepsATH HA MoOAEJAX: UIMHBI pEOEp MHOTOrPaHHHKOB, AUAMETP
apa.

IBbIBOAUTD hopMyity 00bEMA NPSAMOYTOJILHOIO apalIeeNuIe a.
Bbruncisate  mo  ¢opmyiaam:  00bEM  HPSIMOYTOJIBHOTO
napajieNienunesa, Ky0da; MCIOIb30BaTh EAMHHUIBI  M3MEPeHUs
00bEMa; BBIYHCISATH O0BEMBI TeJ, COCTaBICHHBIX M3 KyOOB,
MapaIeNienue/I0B; pemaTh 3a/1a4i C PeabHbl- MU JJAaHHBIMU

pebpo, rpaHs,
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Ilpodonowcenue

HasBanmue pa3aena
(TemMbI) OcHOBHOeE cofiep:kanue OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl
Kypca (44cJ10 4acoB)

IoBTOpenue, [TOBTOPEHHE  OCHOBHBIX  ITOHSITHIA pIBBIYMCAATL 3HAYCHWsS BBIPAKCHUH, COJEp)KAIUX HaTypaJbHEIE,
0000mEenue, METOZIOB KypcoB 5 M 6  KIAcCOB,[UENBIE, TIOJIOKUTENBHBIE M OTPHUIATENBHBIE YHCIIA, OOBIKHOBEHHBIE
CHCTEeMATH3AMA 0000IIEHNE ¥ CUCTEMATH 3alysl 3HAHUI  [IECATHYHBIC  JPOOW, BBINOJIHATH  MPEOOPA30BaHUS  YHCEN U
(20 u) BBIPAKEHUI.
BoIOpaTh €MOCO6 CpPaBHEHWS YHCENl, BBIYUCICHUH, MPHMEHSITH|
cBOiicTBA apuMeTnveckux JIeWCTBUI Ul  palMOHaIHM3al|y
BBIYMCIIEHU.

Pemiats 3agaun U3 peaybHON KU3HH, TPHMEHSITH MaTeMaTHYeCKHe
BHAHMS [UIs PELICHHS 33/1a4 M3 JIPYTHX [PEIMETOB.

Pemare 32124 pa3sHbIMH CNOCO0aMH, CPABHMBATH, BbIOMPATD|
CIOCOOBI PEILICHHS 3a1auH.

OcyliecTBJISTh  CAMOKOHTPOJIb  BBINOJHIEMBIX JICUCTBHHA H|
CaMOIIPOBEPKY pe3y/IbTaTa BbIYMCICHUN

[Ipu pazpaborke padodeil TporpaMmbl B TEMAaTHIECKOM UIAHUPOBAHUH JOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCIIOIb30BAHUS
QNEKTPOHHBIX  (UM(POBBIX)  00pa30BaTEIBHBIX  PECYpPCOB,  SABISAIOMMXCA  Y4eOHO-METOAMYECKHMMH  MaTepHajaMu
(MyNbTHMEIUHHBIE TPOrPaMMBl, JJIEKTPOHHBIE YYEeOHHKH ¥ 3aJayHUKH, OJICKTPOHHBIC OHOIMOTEKH, BUPTYyaJbHBIE
mabopaTOpHUN, UTPOBBIC MIPOrPaAMMBI, KOJUIEKIIUH MHU(POBEIX 00pa30BaTENBHBIX PECYPCOB), UCIONB3YEMBIMHU IS OOyICHUS U
BOCITMTAaHHS Pa3IMYHBIX TPYII IONB30BATENCH, NPEIACTABICHHBIMH B JJICKTPOHHOM (LM(POBOM) BHAC H PEaH3yIOIINMHU
nupakTrnaeckrne BosmoxkHoctn MKT, coneprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHMUH.
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PAGOYAS [TIPOT'PAMMA YYEFHOI'O KYPCA
«AJITEBPA». 7-9 KNIACCBbI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

AnreOpa sIBIS€TCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHa
obecrieunBaeT U3ydeHHne JPYruxX AWUCIMIUINH, KaK €CTECTBEHHO- HaYYHOI'O, TaK
U TYMaHUTApHOTO IMKIIOB, €€ OCBOCHHME HEOOXOJMMO JUIS TPOAOIDKECHHS
00pa3oBaHust U B IOBCEIHEBHOW JKM3HU. Pa3BuTHE y 00yJarommMxcss Hay4IHBIX
TIPE/ICTABICHUH O TMPOUCXOXKJICHUH M CYIIHOCTH ajreOpandecKux abCTpakini,
croco0e oTpakeHHs MaTeMaTH4eCKON HayKOH SIBJICHHUH U TIPOIIECCOB B MPUPOIC
1 001IecTBE, POJIM MaTEMAaTHYECKOT0 MOJISITMPOBAHNS B HAYYHOM TIO3HAHUH U B
MIPaKTHKE CIOCOOCTBYET (DOPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUSI M Ka4eCTB
MBIIICHUS, HEOOXOMUMBIX JUIS aJanTallid B COBPEMEHHOM LU(PPOBOM
obmectse. M3yueHne anredpbl eCTECTBEHHBIM 00pa3oM 00ecreYrBaeT pa3BUTHe
yMeHHsl HaOIlloAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH
CBOM JICWCTBHS M BBIBOJBI, (DOpMYIUpoBaTh yTBepxkieHus. OCBOeHHE Kypca
anreOpbl oOecrieunBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHST 00YYarONMXCS: OHH
UCIIOJIB3YIOT ACAYKTUBHBIE W HMHAYKTUBHBIC pac- CYKICHU, 0606HLCHI/IC nu
KOHKpeTu3aluio, alcrparupoBanne u  aHanoruio. OOyueHue anreOpe
npenrnongaraeT  3HAYMTEIbHBIA  O00BEM  CAMOCTOATEIBHOM — AEATENBbHOCTH
00y4aromumxcs, IMOITOMY CaMOCTOATEIBHOE PELICHHEe 3a7ad eCTeCTBCHHBIM
00pa3oM SBJIAETCA peaau3alyeil AesTeIbHOCTHOIO IPUHINIIA 00yIeHHSL.

B crpykType mnporpammbl y4eOHOro Kypca «Anredpa» OCHOBHOM ILKOJBI
OCHOBHOE MECTO 3aHHMAIOT COIeprKaTelbHO-METOANYECKUe NHHUU: «YUncna u
BBIYHCIICHISD; «AJreOpanvyeckue BBIPAKCHUS»; «YPAaBHEHHS U HEPaBEHCTBAY;
«Oyrkumy.  Kaxmas #u3  9THX  comep)KaTelnbHO-METOIMYECKUX  JIMHUH
pasBHBaeTCs Ha IPOTSDKEHHUHM TPEX JIET H3Y4EeHHs Kypca, eCTeCTBEHHBIM
o0pa3oM mepervieTasch U B3aUMOICHCTBYS ¢ IPYIMMH €ro JHHUAMH. B xone
M3y4eHHs Kypca OOy4aroluMcsi TPHUXOAMTCS JIOTHYECKH pacCyXIaTh,
UCIIONB30BaTh  TEOPETHKO-MHOXKECTBEHHBIH  s3bIK. B cB3m ¢ 9THM
LIeJIeCO00pPa3HO  BKIIOYUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MPOHM3BIBAIOIINE BCE OCHOBHBIC pa3/ielibl MAaTEMAaTHYECKOTO OOpa3oBaHHs H
CIIOCOOCTBYIOIIME  OBJAJCHUIO OOYYAIOMIMMHUCS OCHOB  YHHBEPCAIBHOTO
MaTeMaTH4eCKoro s3blka. TakuMm o0pa3oM, MOXHO YTBEp)KAaTb, 4YTO
CONIEPKATENPHON M CTPYKTYPHOW OCOOCHHOCTBIO Kypca «Anrebpa» sBiseTcs
€ro HHTErPUPOBAHHBII XapaKTep.

Conepxanne JnuHMM «YWcna W BBIYMCIEHHS» CIYKUT OCHOBOM  JUIst
JaTbHEHIIEr0 H3ydeHNs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyUarOIIHXCS
JIOTHYECKOTr0 MBIIUIEHHS, (JOPMHUPOBAHHIO YMEHHS MTOJIB30BATHCS AJITOPUTMAMH,
a TaKKe TPHOOPETEHHWIO MPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX JUIA
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HOBCEAHEBHOMU kU3HU. Pa3BUTHE NOHATHSA O YUCIIE B OCHOBHOII ILIKOJIE CBSA3aHO
C palMOHAIBHBIMA W  HPPAlMOHAJNBHBIMH  YHCIAMH, (HOPMHpOBAHHEM
IpECTaBICHUNM O AEHCTBUTENBPHOM 4HUCIE. 3aBEpILIEHHE OCBOCHUS UYHUCIOBOM
JIMHUH OTHECEHO K CTapIIeMy 3BeHY 00IIero oOpa3oBaHMUs.

CopneprxaHue ABYX aureOpandecKuX JIMHUNH — «ANTeOpandecKue BBIPAKCHIS
U «YpaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYHAOIIUXCS
MaTeMaTH4eCcKOro anmapara, HeOOXOAUMOrO Ul PElleHus 3aJad MaTeMaTUKH,
CMEXHBIX IIPEIMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3alad. B oCHOBHOI
HIKOJIEe Yy4eOHBIM MaTepHa IPYNIUPYETCS BOKPYT PALlOHANBHBIX BBIPAYKCHHUH.
Anredpa AeMOHCTpUpYET 3HAUE€HHE MATeMAaTHKMU KaK SI3bIKa UL IOCTPOCHUS
MaTeMaTU4eCKUX MOJEJNIeH, OMUCAHMs IPOLECCOB U SBJICHUI peanbHOr0 MHpA.
B 3amaum oOyueHuss anreOpe BXOAAT TaKKe JallbHeillee pa3BUTHE
QJICOPUTMUYECKOIO MBIIUICHUS, HEOOXOIUMOIr0, B YAaCTHOCTH, IS OCBOCHMS
Kypca MH()OpPMAaTHKH, M OBJIAJCHUE HABBIKAMHU JEIYKTUBHBIX PACCYXKICHUM.
IIpeoOpa3oBanue CUMBOIBHBIX (POPM BHOCUT CBOH crenu(uyecKuid BKIa] B
pa3BUTHE BOOOPasKEHUs, CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.
Cozepxanue (yHKIMOHATIBHO-Tpa(GUUECKO JIMHUM HALEICHO Ha IOTydYeHHe
IIKOJBHUKAMH 3HAHUH O (DYHKIMAX Kak BakKHEHIeld MaTeMaTHYeCKOH Moaenn
JJIA OIIMCaHUusA M HUCCICAOBAHUA pa3H006paSH1)1x IponecCcoB u SIBIICHUM B
npupone u odmectse. M3ydeHne 3Toro marepuana CrocoOCTBYET Pa3BUTHIO Y
00y4aromuxcsi yMEHHs HCIIONb30BaTh Pa3JIMYHbIC BBIPA3UTEIbHBIC CPEACTBA
A3bIKa MAaTEMaTUKH — CJIOBECHBIE, CHMBOJIMYECKHE, Tpauueckue, BHOCHUT
BKJIaJ B (opMupoBaHHE NPEACTABICHUH O POIM MaTeMaTUKH B Pa3BUTHH
LUBUIIN3ALUN U KYJIbTYPBIL.

MECTO YUYEBHOI'O KYPCA B YUEGEHOM IIJIAHE

CornacHo ydeOHOMY Iuiany B 7—9 Kiaccax wu3ydaercsi y4eOHbIH Kypc
«Anredpay, KOTOPBIH BKIIIOYAET CIEAYIOLINE OCHOBHBIE pa3/ielibl COoepKaHMs:
«Yucna ¥ BBIUUCIEHUS», «ANTreOpandeckue BBIPAKCHUS», «YPaBHEHHS H
HEpaBEHCTBA», «DyHKIIUW.

Y4eOHbIi TIaH Ha u3ydeHue anredpsl B 7—9 Kiaccax OTBOAWT HE MeHee 3
y4eOHBIX YacoB B HEJETIO B TEUEHHE KAXKIOro roja oOydeHHs, BCEro 3a TPH
roga o0yueHus — He MeHee 306 y4eOHBIX JacoB.

COJIEP>)KAHUE YUEBHOI'O KYPCA (ITO T'OAAM OBYYEHU )
7 kaacc

Yucna u eviuucnenus

PanuoHajibHbIE YHCIIA

Jpobu OOBIKHOBEHHBIE W JACCATHYHBIC, IEPEXOd OT OMHOW (HOPMBI 3amich
npobeit k apyroi. IloHATHE panMOHAIBHOTO YHCIA, 3alHCh, CPABHEHHE,
YIIOpSIOUMBAHUE  PALMOHAIBHBIX YHCeN. ApH(pMeTHYecCKHe JeHCTBUA C
palnyoHaIBHBIMY YNCIaMHy. Perienne 3a1a4 n3 peabHON MPaKTHKU HA YacTH, Ha
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poOwu.

CremeHb C HATypaJbHBIM [OKA3aTeJIeM: OINpeAeieHre, Mpeodpa3oBaHue
BBIp@KEHUN Ha OCHOBE OIPEJE/ICHHs, 3alUCh OONBIIHMX YuCel. [IpOIeHTHI,
3aMuch MPOIEHTOB B BHJE JPOOH W APOOM B BHJE MPOILEHTOB. TpU OCHOBHBIE
3a/1auy Ha MPOIICHTBI, PEIICHUE 33/1a4 U3 PEaIbHOMN MPAKTHKH.

[IpuMeHeHnE MPU3HAKOB JETUMOCTH, Pa3I0KEHUE HAa MHOXHTEIM HATyPaIbHBIX
YHCEL.

PeanbHble  3aBUCHUMOCTH, B TOM  4YuClie  OpsMas W obOpaTHas
[IPOITOPIIMOHATIBHOCTH.

Anzebpauueckue vlparicenusn

ITepemenHble, UMCIOBOE 3HAUYEHUE BBIPAKEHUS C TiepeMeHHOM. JlomycTumblie
3HAUEHUsl MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BETUYMHAMU B
Bune (opmysbl. Berumcnenus mo ¢opmynam. [IpeoOpa3oBanue OYKBEHHBIX
BBIPQXKCHUH, TOXKJICCTBCHHO paBHBIC BBIPAKCHHS, IpPaBUIIAa MPEOOpa3OBaHMUS
CYMM U TPOU3BEICHHH, TPaBUIa PACKPBITUS CKOOOK M TMPHUBEACHHS MOTOOHBIX
claraeMblIX.

CBoiicTBa CTENEHN ¢ HATYypalIbHBIM MOKA3aTEeNeM.

OnHouneHbl ¥ MHorowieHsl. Crernenb MHorouseHa. CIlIOo)KeHHE, BBIUMTAHUE,
YMHOKEHHE MHOTOWIEHOB. DOpPMYNbI COKPAIIEHHOTO YMHO)KEHHUS: KBajJpaT
CYMMBI M KBajapaT pazHocTH. Dopmyna pa3HOCTH KBaapaToB. PasnoxkeHue
MHOTI'OYJICHOB HAa MHOXKHUTECIIH.

Ypasenenua

VYpaBHEHHE, KOpPEHb YpaBHEHUsA, MpaBWia NPeoOpa3oBaHHsA YpaBHEHUS,
PaBHOCWIIBHOCTD YpaBHEHHUI.

JluneitHoe ypaBHEHHE € OJHOW IIEPEMEHHOM, 4YHUCIO KOPHEH JMHEMHOIO
ypaBHEHHUS, pEIICHHe IWHEWHBIX ypaBHeHHMH. COCTaBlIeHHE YpaBHEHHH IO
YCIIOBHIO 3aJaull. PelieHne TeKCTOBBIX 3a/1a4 C MOMOILbIO YPaBHEHUH.
JluneiiHoe ypaBHeHHE C ABYMS INEpeMeHHBIMH M ero rpaguk. Cucrema aByX
JINHEMHBIX ypaBHEHUH C JBYMsI NIEpEMEHHBIMM. PelieHue cucreM ypaBHEHUH
Croco0OM MOACTaHOBKH. lIpuMephl pemieHnst TEKCTOBBIX 3a7ad C ITOMOLIBIO
CHUCTEM ypaBHEHMH.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara touku Ha npsmoi. UuciioBele NPOMEXKYTKH. PaccrosHue mMexny
JBYMSI TOUKaMU KOOPJIMHATHOW MPSIMOU.

[psimoyronbHast cucrema koopauHat, ocu OXx u Oy. Alcicca U OpAMHATA
TOYKM Ha KOOPAWHATHOW IIocKocTH. IlpumMepsl rpadukoB, 3amaHHBIX
¢dbopmymamu. Urenne rpadukoB peampHBIX 3aBHCUMOCTed. [loHATHE QyHKINH.
I'papux ¢ynxmpm. CpoiictBa ¢yHKIwi. JluHeiHas ¢yHknusa, e€ rpaduk.
I'paduk dynkumn y=|x|. I'paduueckoe peiieHre IMHEHHBIX YpPAaBHEHWH U
CUCTEM JINHEHHBIX ypPaBHEHHH.

8 kiace
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Yucna u eviuucnenus

KBanparusiii kopenp u3 umcna. [loHsatme o0 WpparMoOHAIFHOM —YHCIIE.
Hecsatnansle TIPUOIKEHUS HppaIOHAJIbHBIX YHCell. CaoiicTBa
apu(pMeTHYECKUX KBaJPaTHBIX KOpHEH M WX NPHUMEHEHHE K NPeoOpa3OBAHUIO
YHCIIOBBIX BBIPAKEHHUI M BEIYUCICHUSIM. [IeiCTBUTENBHBIC YNCTIA.

CrenieHb ¢ esIbIM TOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHas 3aIllCh YUCTA.

Anzebpauueckue gvlparicenusn

KBaspaTHbIil TpEXUIICH; pa3ioKeHNe KBAJAPATHOrO TPEXUICHa Ha MHOKHUTEIH.
AnreOpandeckasi  po0Ob. OCHOBHOE CBOWCTBO —anreOpanyueckoi apoou.
CrnoxeHue, BBIYUTAHHME, YMHOXCHHE, JICNCHHE anreOpandeckux apodeil.
PanmonanbHbIe BRIpOKEHHUS U UX MPE0Opa3oBaHHE.

Ypaguenua u nepagencmea

KBanparHoe ypaBHeHHe, popMyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHeHMH, CBOAAIIMXCS K JMHEHHBIM U KBaJpPaTHBIM.
[Mpocreiimne qpoOHO-paMOHANIBHBIE YPABHEHHSI.

I'pacmueckass wMHTEpHperalysi YpaBHEHUH C JBYMSI MEPEMEHHBIMH M CHCTEM
JINHEMHBIX ypaBHEHUM C ABYMs IepeMeHHbIMU. [Ipumepsl pemienus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMU.

PelieHre TEKCTOBBIX 3a/1a4 alreOpandecKuM CriocoooMm.

YucnoBble HEpaBEHCTBA U UX CBoMcTBA. HepaBeHCTBO ¢ OIHON IEpEeMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHENHbIE HEpAaBEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl TUHEHHBIX HEPABEHCTB C OJ]- HOM MEPEMEHHOI.

Dynkyuu

[Nonsatre Gpynxuuu. OOIacTh OMpENENCHUs] U MHOXKECTBO 3HAUYCHUH (YHKIUH.
CriocoObI 3amanust pyHKIHIA.

I'paduk ¢dynkiun. Yrenue cBoiictB ¢QyHkimu no e€ rpaduxy. [Ipumeps
rpadukoB (YHKIINIA, OTPAXKAIOIINX PeallbHBIC MPOIECCHI.

®YHKIMK, ONKMCHIBAIONIME TPSIMYIO W OOPaTHYI0 — IIPOMOPIMOHATBHBIE
3aBucuMocTH, ux rpadpukn. Oynxumn y=x%, y=x3, y=vx, y=[x|. paduueckoe
pelIieHre ypaBHEHUHN U CUCTEM YpaBHEHUI.

9 kJ1acc

Yucna u eviuucnenusn

JeiicTBUTe/IbHBIE YHCIA

PammonaneHble 4HMCNa, WPpAIOHATBHBIC YHCTA, KOHEYHBIE M OCCKOHEUHBIC
JECATUIHBIC OpoOH. MHOKECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENBHBIC
gpcaa Kak OCCKOHEYHBIE JEeCATHYHBIE npodu. BsamMHO omHO3HAaYHOE
COOTBETCTBHE MEKIY MHOXECTBOM JCHCTBHUTENBHBIX YHCET M KOOPIMHATHON
MPSIMOM.

CpaBHCHHE  JICHCTBUTENBHBIX  YHCEN, apU(QMETHYECKHE  ICHCTBUS  C
JCHCTBUTEITHHBIMI YHCIAMH.
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H3mepenns, npulIuKeHNs1, OLCHKH

Pazmepsl 0OBEKTOB OKPYKAIOIIEro MHpA, JJIMTEIBHOCTh IIPOIIECCOB B
OKPY’KaIOILIEM MHUDE.

[TpnbmmxEénHOe 3HAYEHWE BEIUYMHBI, TOYHOCTH NpHOMKeHns. OKpyrieHue
ymcen. [Ipukuaka v olieHKa pe3yabTaTOB BBIYMCICHUI.

Ypaguenua u nepagencmea

YpaBHeHHs ¢ OHOII TepeMeHHOH

JIunelinoe ypaBHeHue. Perenne ypaBHeHUH, CBOASIIUXCS K JTMHEHHBIM.
KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIAIIUXCA K KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHMIl TpeTbell u
4eTBEPTOH cTeneHel pa3ioKeHNEM Ha MHOKUTEIN.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHHH. PelleHne TeKCTOBBIX 3ajad
anreOpanyecKuM METOJOM.

CucreMsl ypaBHeHUI

VYpaBHeHHe C JBYMs IepeMEHHbIMH M ero rpaduk. PemieHue cucrem IBYX
JIMHEHHBIX YPAaBHEHUHM C [ByMs IlepeMeHHbIMHM. Pemenue cucrem aByx
YPaBHEHUH, OIHO U3 KOTOPbIX JIMHEHHOE, a Jpyroe — BTOPOM CTENECHH.
I'pacmueckas uHTEpIpeTaIysi CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.
PeliieHre TEKCTOBBIX 3a/1a4 AIreOpandecKuM CIrocoooMm.

HepagencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JsMHEHHBIX HEPAaBEHCTB C OIHOW INepeMEHHOW. PeuieHue cucrem
JTUHEHHBIX HEPaBEHCTB C OAHOW TmepeMeHHOH. KBampaTHble HepaBeHCTBA.
I'padmueckas uHTEpHpeTalys HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

Dynkyuu
KBanparnunast Qyskuust, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI
BEpIIMHBI Tapa0O0JIbl, OCh CAMMETPHH T1apaloIIbI.

k
Tpadun Qysxuwii y = kx,y = kx+ by =—,y =x%y =Xy = |x| yux
CBOWCTBA.

Yucnoevie nocneoosamenbHocmu

OmnpenesieHue 1 crnoco0bI 3aaHUsI YUCIOBBIX MOCJIeI0BaTeILHOCTEH
[loHsiTHE YWCIOBOW  TOCIEIOBATEIBHOCTH. 3aJAHUE  IOCIEI0BATEILHOCTH
PeKyppeHTHOH (popMyItoif u GopMyIIoi N-To YieHa.

Apupmernyeckasi U reoMeTpruuecKasi Iporpeccuun

Apugpmernueckas W reoMerpudeckass nporpeccur.  DPopmynel N-TO WieHa
apu(pMETHIECKON 1 TEOMETPUUECKOI ITPOrpeccrii, CyMMBbI TIEPBBIX N YJICHOB.
W3o0pakeHne wWieHOB apu(METHYECKOM M TEOMETPHUYECKOM Nporpeccui
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TOYKAMU Ha KOOPJAMHATHOM MIIOCKOCTU. JINHEMHBIN U SKCIIOHEHLIUATIbHBIA POCT.
C1o’KHBI€ TPOLIEHTHI.

IJIAHUPYEMBIE IIPEAMETHBIE PE3YJIbTATBI OCBOEHM
PABOYEU ITPOT'PAMMBI KYPCA (110 TOAAM OBYYEHU )

OcBoeHne y4eOHOro Kypca «Airebpa» Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs JOMKHO O0CCIEUMBATh JOCTHIKCHHE CICAYIOIIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB!

7 kaacc

Yucna u éviuucnenus

® BhinonHsATh, coderasl YCTHbIE M IHMCbMEHHBIE TPHEMBI, apupMeTHYeCKue
JISUCTBUS C PALMOHAIBHBIMY YHCIIAMHU.

e Haxomuth 3HA4YSHWsS] YKCIOBBIX BBIPAKEHHH; NPUMEHSTh pPa3HOOOpa3HbIC
CcrocoObl W TPUEMBI  BBIYKMCIEHHS 3HAUYEHHUH JPOOHBIX  BBIPAKEHUH,
coJIeprKalluX OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

o [lepexomuTh OT OAHOW (OPMBI 3aIMCH YMCEN K JApYrod (mpeoOpa3oBbIBATh
JECATUYHYIO JIp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECSITUUHYIO JIPOOB).

e CpaBHUBATb U yHOPAJ0UNBATH PALMOHAIbHBIE YHCIIA.
e OKpyIJIATH YHCIA.

e BBINONHATS NPUKUIKY M OLEHKY pE3ylbTaTa BbIYMCICHHUH, OLEHKY
3HAUYEHUI YHUCIIOBBIX BBIPAXKEHUH.

o BuIMomHATH IEUCTBHS CO CTEIICHIMHU C HaTypaJIbHbIMHU TTOKa3aTCISIMHU.

e [IpuMeHATs TNpHU3HAKUM  JEIMMOCTH, PpA3JIOKCHHE HAa  MHOXKHTEIH
HaTypaJIbHbIX YUCEL.

e Pemath NpakTHKO-OPHEHTHPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJINYNH, MIPONIOPIIMOHAIBEHOCTBIO BEJINYNH, MIPOLICHTAMH;
HMHTEPIPETUPOBATh PE3yNbTaThl PEIICHMS 3a/]ad ¢ y4ETOM OrpaHHWYCHHH,
CBSI3aHHBIX CO CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue gviparceHus

¢ Vcronp30BaTh anreOpandecKyro TEPMHUHOJIOTHIO ¥ CHMBOJIUKY, TPUMEHSThH
e¢ B Tporiecce OCBOEHUS y4eOHOro MaTepuana.

e Haxoauth 3HaueHMs OyKBEHHBIX BBIPAKECHHH NPH 33JaHHBIX 3HAYCHHAX
TIepeMEeHHBIX.

e BemonHATS  1peoOpa3oBaHMs — IENOTO0  BBIPAKEHHS B MHOTOWICH
TIPUBEICHNEM MTOOOHBIX CIIATaeMbIX, PACKPBITHEM CKOOOK.

® BBINIONHATS YMHOXXEHHE OJHOWICHa Ha MHOTOWIEH W MHOTOWICHa Ha
MHOTO4IEH, MPUMEHSTH (POPMYJIBI KBaJ[paTa CyMMBI M KBaipaTa Pa3HOCTH.
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o OCyIIECTBIATh PA3JI0KEHHE MHOTOYICHOB HAa MHOXXHTEIH C [OMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOHUTENSI, TPYIIHPOBKU CllaraeMbIX,
MIPUMEHEHUsT (POPMYIT COKPAIIEHHOTO YMHOXKECHUS.

o [IpumensaTh MpeoOpa3oBaHUsi MHOTOUIEHOB ISl PEIICHHS Pa3IHYHBIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MIPEJMETOB, U3 PEaIbHON MPAKTUKH.

e Vcronp30BaTh CBOKMCTBA CTEMEHEW C HATYPaJbHBIMU TOKA3aTENsIMH IS
peoOpa30BaHus BBIPAKCHHUI.

Ypaguenua u nepagencmea

e Pemath JHMHEHHbIE YpaBHEHHs C OJHOHM NepeMeHHOM, MPUMEHss NpaBuia
Nepexoia OT MCXOJHOI0 YpaBHEHMSA K paBHOCHIbHOMY eMmy. IIpoBepsTs,
SIBIISITCA JIM YMCIIO KOPHEM YpaBHEHUS.

o [IpumensaTh rpaduyeckue METO/bI IPU PELICHUN JIMHEWHBIX YpaBHEHUU U
HX CHUCTEM.

o [logOuparh mpuMepbl map 4YHCes, SBISIONIMXCS PEIIeHUEM JHMHEHHOTro
YpaBHCHUA C ABYMsI ICPEMEHHBIMU.

o CTpouTh B KOOPJAMHATHOM IIOCKOCTH TpadyK IJMHEHHOrO ypaBHEHUS C
JBYMsI TIEPEMEHHBIMU; TONB3YsICh Tpadukom, NPUBOJIUTH TPUMEPEI
PEUICHUA YpaBHCHUS.

e PeliaTe CUCTEMBI JIBYX JMHEMHBIX YPAaBHEHHUH C IBYMs IIEPEMEHHBIMH, B
TOM 4Hciie rpadUuecKu.

e CocraBiIsiTh M pelIaTh JIMHEHHOE YpPaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHUH II0 YCJOBUIO 3alayd, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1au! IIOJIy4EHHBIN PE3ybTaT.

Koopounamet u epagpuxu. @ynkuyuu

e 300paxath Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJaHHBIM ~KOOpJMHATaM, JIydd, OTPE3KH, WHTEpBaJbl; 3aIHCHIBAThH
YHCIIOBBIE IPOMEXYTKU Ha aIreOpandeckoM s3bIKe.

e OTMevaTh B KOOPJMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpIMHATaM;
CTPOUTH TpaduKy JIHHEHHBIX QyHKIHMA. CTPOUTS Tpaduk GyHKIMH Y =|x].

e OnuceiBaTh € IIOMOIIBIO (DYHKIMIT H3BECTHBIE 3aBHCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSTHHE; IIEHA, KOJINYECTBO, CTOMMOCTE;
MIPOM3BOIUTEIHHOCTD, BpeMsl, 00bEM PaOOTHI.

o Haxoauth 3HaueHre (QYHKIIMHU 110 3HAYCHHIO €€ apryMeHTa.

e Ilonumath rpaduueckuii criocod NpeAcTaBIeHUs U aHaIU3a UHPOpMALUY;
W3BJIEKATh W WHTEPIPETHPOBATh HMH(POPMAIMIO M3 TPadHUKOB pPEATbHBIX
MPOLIECCOB U 3aBUCUMOCTEH.

8 kiace

Yucna u svtuucnenus
e cnionp3oBaTh HadalbHBIE MpeACTABJICHUA O MHOXCECTBC ﬂCﬁCTBHTCHBHLIX
qucesl i CpaBHCHUS, OKPYIJICHHUA U BLI‘II/ICJ'ICHI/II\/'I; 1/1306pa>1<aTL
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JICHCTBUTEIHHBIC YUCIIA TOYKAMHA Ha KOOPIUHATHOW TIPSIMOIA.

o [IpuMeHATh TOHATHE apU(METHISCKOrO KBAJPATHOTO KOPHS; HAXOIHUTh
KBaJpaTHbIC KOPHH, WCIIONB3Ysl TPH HEOOXOMUMOCTH KaJIBKYISATOD;
BBITIOJIHATh ~ MPEOOpPA30BaHUsl BBIPAKCHUM, COJCPXKAIIUX KBaJPATHBIC
KOpPHH, UCIIOIb3Ys CBOWCTBA KOPHEH.

e llcnop30BaTh 3amucy OONBIIAX W MAJIBIX YUCEN C MIOMOIIBIO JECATUIHBIX
npoOeit u creneHeit yrcia 10.

Anzebpauueckue gvlparicenusn

° HpI/IMeHHTL INOHATHEC CTCIICHHU C ICJIbIM IIOKa3aTCJIEM, BBITTOJIHATH
HpeO6pa3OBaHI/IH BLIpa)KeHPIﬁ, coepKalux CTCIICHHU C CIbIM
IIOKa3aTeCJIEM.

® BEINOMHATE TOXKAECTBEHHBIE MPE0OPa30BaHMs PALMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE TIpaBWJ JEWUCTBUI HaJ MHOTOWICHaMH M ajureOpandyecKuMu
JPOOSMHU.
e PackiaznpIBaTh KBaJPATHBIM TPEXUIEH HA MHOXKUTEIIU.
o [IpumeHnsTh MpeoOpa3oBaHusl BBIPAKEHUI JUIs PEIICHUS] PA3IMYHbIX 337124
W3 MaTeMaTUKU, CMEKHBIX [IPEIMETOB, U3 PEAJIbHON IIPAKTUKU.

Ypaeuenuﬂ U HepaeeHcmea

e PemiaTh JinHElHbIE, KBaJpaTHbIE YPaBHEHMs M PAIMOHAJIbHBIE YpaBHEHUS,
CBOZALINECS K HUM, CUCTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMEHHBIMH.

e [IpoBoauTh IpoCTEHIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUH,
B TOM 4YHCI€ C IPUMEHEHHEM TIpadUyYecKUX  NPeACTaBICHHUN
(ycraHaBIMBaTh, UMEET JIN yPaBHEHUE WM CHUCTEMa YPaBHEHWH pEIICHUS,
€CITH UMEET, TO CKOJIBKO, U TIp.).

o [lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3aJauu K €€ ajaredpandeckoi
MOJIETIM C TIOMOIIBIO COCTaBJICHUS! YPaBHEHHs WJIM CHUCTEMBbl ypaBHEHHH,
HUHTEPIPETHPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJlaud IOTYYeHHBIN
pe3ynbTar.

o [IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JISI CPABHEHHWS, OILICHKH;
pelmarb JMHEHHBbIE HEPABEHCTBA C OAHOM INEPEMEHHOM M HX CHUCTEMBI;
JaBaTh IpaUUecKyl0 WLTIOCTPAIMI0 MHOXKECTBA pEIIeHHH HEepaBeHCTBA,
CHCTEMbI HEPaBEHCTB.

Dyukyuu
e [loHmMaTh M UCMONB30BATH (DYHKIIMOHAIBHBIC MOHATHS U S3BIK (TEPMHHBL,

CHMBOJIMYECKIE O0O3HAYCHHUS), ONPEACTATh 3HA4eHHEe (YHKIUH 110
3HAUCHHUIO apIyMEHTA; ONPEACNATh CBOMCTBA (DYHKLHH 110 e€ TpaduKy.

e Crpontb rpaduku dneMenTapHbIX GyHKIMI Buta Y ==,y = x%,y = x5,
y =+/x,y = |x|; onuceiBats cBoiicTBa UmCIOBOH (YHKIMM TI0 €8 rpaduKy.
9 kiIace
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Yucna u svtuucinenus

° CpaBHI/IBaTL " ynopsaaounBaTh pallMOHAJIBHBIC U UPPALMOHAJIBHBIC YHCIIa.

o BrimonHITh apPI(bMeTPI‘IeCKI/Ie ﬂeﬁCTBHH C palyvoOHaJIbHBIMU YHUCIIAMU,
coyerasd YCTHBIC W IMTMCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYHCICHUA C
uppanroHaJIbHbIMU YUCIaMU.

° HaXOI[I/ITI) 3HAUYECHMUS CTEICHEH C OCJIBIMU  I10KA3aTCIIIMKU 1 KOpHeﬁ;
BBIYUCJIATH 3HAYCHUS YHUCIIOBBIX BLIpa)KeHPIﬁ.

° OprFJ'IHTI) I[eﬁCTBI/ITeHBHBIe YucCiia, BBIMNOJHATH IPUKUAKY pE3YyJbTaTa
BI)I‘IPICJICHPII;'I, OLICHKY YU CJIOBBIX BLIpa)KeHHﬁ.

Ypasuenua u nepasencmea
e Pemath JUHEWHbIE W KBaJpaTHBIE YpAaBHEHUS, YpaBHEHUs, CBOJSIIHUECS K
HUM, MPOCTEHIIINE IPOOHO-PAIIIOHANIEHBIC YPABHEHUS.
e PemiaTh CUCTEMBl JBYX JHMHEMHBIX YpaBHEHHM C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YpPaBHEHMH, B KOTOPBIX OJIHO YpPaBHEHUE HE SBIIACTCS
JIMHEHHBIM.

e Pemiate TEKCTOBBIC 3aJaydl aiIreOpamyeckKuM CIOCOOOM C  MTOMOIIBIO
COCTaBJICHUSI yYpaBHEHUSA WM CUCTEMBI JBYX ypaBHeHI/Iﬁ C JByMs
TIePEMEHHBIMH.

e [IpoBoauTh IpoOCTEHIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUH,
B TOM 4YHClIE€ C [pUMEHEHHEeM TIpaduuecKux  Ipe/CTaBICHUI
(ycTaHaBiIMBaTh, UMEET JM yYpPaBHEHHE WJIM CHCTEMa YpaBHEHHH peIieHUs,
€CITM UMEET, TO CKOJIBKO, U TIp.).

e Pemate nuHEWHBIE HEPABEHCTBA, KBAJpaTHBIC HEPABEHCTBA; M300pa)kaTh
pelieHre HepaBeHCTB HAa YHCIOBOM MpsIMOHM, 3alHCBIBATH pEIICHHE C
TTOMOIIBIO0 CHMBOJIOB.

e Pemarh cHCTEMBl  JUHEWHBIX  HEPAaBEHCTB, CHCTEMBI  HEPAaBEHCTB,
BKITIOYAIOIIUE KBaJPAaTHOE HEPABEHCTBO; HM300pa)kaTh PEIICHUE CUCTEMbI
HEpaBEHCTB Ha WYHCIIOBOM TPSMOMW, 3alMCHIBATh PEIICHHE C IIOMOIIBIO
CHMBOJIOB.

e llcronp30BaTh HEPABEHCTBA MPU PEIICHUH PAa3IMIHBIX 3a7ad.

Dynkyuu

PacriozHaBaTh (YHKIMM W3Y4eHHBIX BHUIOB. [lOKa3bpIBaTh CXEMaTHYECKH

pacroioxeHue }}gqjcoopﬂnHaTHOﬁ IUIOCKOCTH rpaduKkoB QyHKIHMI BUma: y =

kx,y=kx+b,y =§,y =ax’+bx+c,y=x}y=+xy=|x| B

3aBUCHMOCTH OT 3HaYCHUH KOA((HUIIIEHTOB; OMMMCHIBATH CBOUCTBA (DYHKITHIA.

o CTpouTh 1 M300pakaTh CXEMaTHUECKH IpaUKy KBaJIpaTHIHBIX (DYHKINH,
OITUCHIBATH CBOMCTBA KBAIPATUIHBIX (DYHKIMH 110 UX rpaduKam.

e Pacrio3HaBaTh KBajApaTHUHYI0 (QYHKOHIO 10 (opmyne, MNPUBOIUTH
TpUMeEpsl  KBAAPATHYHBIX (YHKIMHA W3 peanbHOM JKW3HH, (HU3HKH,
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TEOMETPHH.

Apupmemuueckan u 2eomempuueckas npozpeccun

e Pacio3HaBaTh apu(PMETHYECKYI0O M TEOMETPHYECKYIO TPOTrPECCHU TpH
pasHbIX crioco0ax 3a/laHuslL.

o BBINOJHATS BBIYKMCIEHHS C HCHOJNb30BaHWMEM (QopMyd N-ro  dieHa
apu(pMETHYECKO M T'eOMETPUYECKONM MpOrpeccuil, CyMMBI TEpBBIX N
YJICHOB.

e V300pakaTh WIEHBI MOCIEIOBATEIBLHOCTH TOYKAMHW Ha KOOPIMHATHOMN
IUIOCKOCTH.

e Pemath 3a1auu, CBs3aHHBIE C YUCIOBBIMHU TIOCJIEJOBATEIBHOCTSIMH, B TOM
Yuclie 3aJaudl M3 PeajbHOM JKU3HU (C HCIONB30BAaHUEM KaJIbKYIATOPA,
IU(POBBIX TEXHOIOTHH).
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TEMATHUYECKOE IINTAHMPOBAHUE YUEBHOI'O KYPCA (ITO TOAAM OBYYEHU )

7 kaacc (102 v)

HasBanmue pa3aena
(Tembl) (4ucI0
4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

Uucia ¥ BLIYMCJICHHS.
[PannonajLHbIE

qncaa

(25 v)

[Tonsitne panoHAIEHOTO YHCIa.
AprdmeTHiaeckre JiefcTBUS c
[parmoHabHBIME unciaMy. CpaBHEHHeE,
[YTIOpSIIOUMBAHNE PALIOHAIBHBIX YHCEIL.
CTereHb ¢ HaTypalbHBIM TIOKa3aTelIeM.
PemreHne OCHOBHBIX 3ajad Ha Jpolw,
MPOLIEHTHI U3 PEATBbHOM MPaKTHKH.
[Tpu3HakyM NENUMOCTH, Pa3oXKEHUs Ha
MHOYKHMTEIN HaTypaJbHBIX YHCEIL.
Peanpupie  3aBucuMocTH. Ilpsmas n
0OpaTHast IPOIOPIMOHATIBHOCTH

CucTeMAaTH3HPOBATH U 000ramiaTh 3HAHUS 00 OOBIKHOBCHHBIX M
IMECITHIHBIX IPOOSIX.

CpaBHMBAaTHL M YNOPSIA0YMBATH JPOOH, TPeoOpa3oBBIBas IPH
HEOOXOAMMOCTH  JIECSATUYHBIE  ApoOM B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCATHYHBIC, B YaCTHOCTH B 0ec- KOHEYHYIO
ImecITHIHYIO IPOOb.

IIpuMeHATH pa3sHOOOpa3HbIe CIOCOObI U NMPHEMBbI BBIYMCICHUS
BHAYeHHii IPOOHBIX BBIPAKEHUH, COAEPKAIMX OOBIKHOBEHHbIC U
INecATHYHbIC JPOOU: 3aMEHATh NPHU HEOOXOJUMOCTH JECSATHYHYIO
INpoOb OOBIKHOBEHHOH M OOBIKHOBEHHYIO JICCSTHYHOH, NMPUBOIUTD
BeIpakeHHe K (opme, Hamboiee yAOOHOH Uil BBIYHCICHUIA,
npeoOpa3oBbIBaTh APOOHBIC BHIPAXKEHUSI HA YMHOKEHHE U JIeJICHUE
IMeCATHYHBIX IPOOeH K IEHCTBUAM C LIEJIBIMU YHUCIIAMH.

[puBoINTH 4YMCJIOBbIe H OyKBEeHHble HPHMEPBI CTENEHU C
HATypaJbHBIM IIOKa3arejeM, OOBSCHAA 3HAYCHHsS OCHOBAHHUS
CTENIEHW M II0Ka3aress CTENCHH, HaXOJUTb 3HAYCHHs CTEeleHeH

Buga @' (2 — s1000€ pAlMOHAIBHOE YHMCIO, N — HATYpPalbHOE
YHCII0).
[MoHUMATH CMBICT 3amUCHd  OONBIIMX YHCENl C MOMOIIBIO

ImecATHYHBIX Opodeil M cremeHed uucia 10, NMpUMEHATH HX B
[PEATBHBIX CHTYAIHSX.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl) (4ucI0
4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

[MpUMEHSITh TPU3HAKH JCTHUMOCTH, Pa3IOKEHHS HAa MHOXHTEIN
[HATYpaJbHBIX YHCEIL.

Pemarh 3a7a4m Ha YaCTH, TIPOICHTHI, TIPOTIOPIIUH, HA HAXOXKICHUC
mpoOu  (IIpoIleHTa) OT BEIUYMHBI M BEIMYMHBI 1O €€ JpoOHu
(mpomeHTy), napoOm (IpOIEHTa), KOTOPBIH COCTaBISIET OJHA
BennuuHa OT JApyrod. IlpmBoauTh, pa3éupaThb, OlEHMBATH
[pa3JIMYHbIE PELICHHS, 3aITUCH PEIIEHHH TeKCTOBBIX 3a/1a4.
Pacno3HaBaTh M O0BSICHSITBH, ONMUPAsCh HAa ONPEJIENICHUs, TPSIMO
MPONOPIMOHANIBHBIE ¥ 00PaTHO MPOMOPLHOHAIBHBIE 3aBUCHMOCTH
MEK/Ty BETHYHMHAMY; MIPUBOAUTH MPHUMePbI dTHX 3aBHCHUMOCTEH 13
[peaTbHOrO MHpa, U3 IPYrUX yIeOHBIX MPEIMETOB.

PemiaTh  NpaKkTHKO-OPUCHTHPOBAHHBIE  3aJauyd  Ha  JIpoOH,
MPOLCHTHI, MPSAMYIO ¥ OOpaTHy  IMPOMOPLUOHATIBHOCTH,
[PONOPLIMN

IAJIredpanyeckue
BBIPaKeHUs
(27 u)

IbyxBenHble BblpakeHHs. llepemeHHsbIe.
JlomycTuMble 3HA4YEHMS IEPEMEHHBIX.
DopMyIIbL.

[IpeoOpa3zoBanue OYKBEHHBIX
BBIDOKCHUH, PAcCKpBITHE CKOOOK U
MPUBE/ICHNE TIOJOOHBIX CIaracMbIX.
CBOIiCTBa CTENEHH C HATYpaJbHBIM
MOKa3aTeJIeM.

OBJajfiers anreOpanveckodl TEPMHUHOIOIMEH U CHMBOIHUKOIM,
NMPUMEHSITH € B IIpoLiecce OCBOCHHS YHEOHOro MaTepuaa.
IHaxonuth 3HaueHUs OYKBEHHBIX BBIPAXKEHUH MpPU 3a- JaHHBIX
BHaYCHHSAX OYKB; BBIIOJIHATH BEIYUCICHUS IO (hOpMYIIaMm.
BoInoHATL Npeodpa3oBaHUs LENOro BBIPAKEHHS B MHOTOYJICH
MpHUBEICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
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IMHOT O4YJICHBI. CHO)KGHI/IC, BbIYUTAHUC,

IYMHO)KeHHE MHOrowIeHoB. Dopmyis
ICOKpaIEHHOr O YMHOKEHHUSL.
Paznoxxenue MHOT'O4JICHOB Ha
IMHO>KHTEIH

BbInoJHATE YMHOKECHUE OJHOYICHA HA MHOI'OWICH U MHOTOWICHA
Ha MHOTOYJICH, PUMEHATH ()OPMYITBI KBaJpaTa CyMMBI M KBaIpaTa
[Pa3HOCTH.

OcyulecTBJIATh Pa3ioKEHUE MHOTOWICHOB HA MHOMKUTEIH IIyTEM
BEIHECEHHMSI 32 CKOOKHM OOIIEro MHOXHTEIS, TIPUMEHEHHS ()OPMYIIBI
pa3HOCTH KBaJpaToB, (POPMY COKPAIIEHHOTO YMHOKCHHUS.
[MpuMensiTb  npeoOpa3oBaHWE MHOTOWICHOB  JUIS
pa3IMYHBIX 3a7ad U3 MaTEeMaTHKH, CMEKHBIX IIPEIMETOB,
peaIbHON MPAKTUKH.

BHAKOMHUTBHCS ¢ MCTOPHeEll Pa3BUTHS MaTEMAaTUKU

peleHus
u3

'YpaBHeHus 1
HepaBeHcTBa (20 4)

YPaBHCHI/Ie, TpaBujia HpeO6pa3OBaHI/IH

YPaBHEHUS, PaBHOCHIIBHOCTh
lypaBHEHUI.

VluneitHoe  ypaBHEHHME C  OJIHOH
MEepeMEeHHON,  pelleHHe  JUHEHHBIX
lypaBHeHU. Pemenue 3aaau ¢ moMouspo
[ypaBHEHUIA.

VluneitHoe  ypaBHeHHME C  JOBYMs

rmepeMeHHbIMH U ero rpaduk. Cucrema
IMBYX JIMHEWHBIX YpPaBHEHUH C IBYMS
epEeMEHHBIMH. Pemienne  cucrem
YDaBHEHUH CHOCOOOM IOACTAaHOBKU M
CII0CO0OM CIIOMKEHUSI

Pemats JHEitHOE ypaBHEHHE C OJHOH HEPEMEHHOH, MpPUMEHSsIsI
MpaBHJIa IIEPEXOia OT UCXOAHOTO YPAaBHEHMS K PABHOCHIBHOMY
emy Oonee mpocroro Buza. IIpoBepsiTh, SBISETCS M KOHKPETHOE
MHMCIIO KOPHEM YPaBHEHHSI.

MoadupaThs NpuMepbI Nap YKce, SBISIOLINXCS PELICHUEM
ITMHENHOro ypaBHEHUs ¢ AByMs nepeMeHHbIMU. CTPOMTH B
KOOPIMHATHOM IJIOCKOCTH I'pauK JIMHEHHOr0 ypaBHEHHUs C ABYMsI
epeMEHHBIMHU; HOJIb3YACh IPaQUKOM, MPUBOAUTH IPHMeEPbI
[PELICHUS ypaBHEHHSI.

IHaxoauTh pellieHue CUCTEMbI IBYX JIMHEHHBIX YPaBHEHUN C IBYMS
epeMEHHBIMH.

CocTaBJsITh M peliaTh ypPaBHEHHE MM CHCTEMY YPAaBHEHHUH IO
YCIIOBHIO  33/1aud, HMHTEpPIPETHPOBaTh B  COOTBETCTBUHM  C
KOHTEKCTOM 3a/1a4H MOJy4eHHbIH pe3ynbTaT

IKoopauHaTbl 1
rpapuku. @yuxunn (24
1)

IKoopnmuHata TOYKM Ha  MPSIMOM.
YucnoBsle TNpPOMEXYTKH. PaccrosHue
IMEIKITy JIBYMSI TOYKAMH KOOPJHMHATHOMN

MpsIMON.

IM300paxkaTh Ha KOOPAMHATHOW MPSIMOM TOUKHU, COOTBETCTBYIOIINE
BaJaHHBIM KOOpJMHATaM, JIydH, OTPE3KU, MHTEPBANbI; 3alHUCHIBATh
VX Ha aareOpandecKoM SI3BIKE.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl) (4ucI0
4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

[MpsiMoyromnpHast cUCTEMa KOOPJMHAT Ha
miockoctd.  IIpumepsl  rpaukos,
3alaHHBIX bopmynamu. UYrenue
rpadHuKOB peabHBIX 3aBUCHMOCTEH.
IMonsitne Qynxumu. I'padux GyHKIMH.
CaoiicTBa GyHKIMIL. JIuneitnas
(byHKIHMS. IMoctpoenune  rpaduka
imHeltnol ¢ynkimu. I'padux GyHKIMM
Y =lx|

OTMeyaTh B KOOPAMHATHOH NJIOCKOCTH TOYKM II0 3aJaHHBIM
[KOOpAWHATAM; CTPOHTh TPapUKH HECIOKHBIX 3aBHCHMOCTEH,
BaJaHHBIX (OpMylIaMH, B TOM YHCIE C IOMOIIBIO HH(PPOBBIX
imabopaTopuii.

[IpuMeHsiTb, H3y4aThb NPEHMYIIECTBA, HHTEPNPETHPOBATH
rpagudyecknii croco0 MpeJCTaBICHHUs W aHalli3a pa3HOOOpa3HOM
PKM3HEHHOI nH(opMaImy.

OcBanBaTh TOHATHE (QYHKIMH, OBJIAJeBaTh (YHKIMOHAIEHON
TePMHUHOJIOTHEH.

Pacno3naBarh nuHeiinyro ¢yHkuuio Y = kx + b, ommcbiBaTh €8
CBOIfCTBA B 3aBUCUMOCTH OT 3Ha4YeHHH kodduumentos K u b.
Ctpouth rpaguku nuHelHOW (yHKuMH, QyHKINU

y =lx].

Mcnonb30BaTh HUGPOBbIe Pecypebl LI IIOCTPOSHUS

rpagukoB QYHKIMH U U3y4eHHUs] UX CBOKMCTB. [IpUBOANTH pHUMeEpbI
ITMHEHHBIX 3aBUCHMOCTEH B PEaIbHbIX NPOLECccaX U SBJICHHUAX

[loBTOpEHMe U
00001IeHne

(6 )

[loBTOpeHHE OCHOBHBIX MOHATHHA U
METOIOB Kypca 7 Kiacca, o0oOlieHHne
BHAHUM

BbIOMpATh, NIPUMEHSATH OLEHUBATH CIIOCOOBI CPAaBHEHUS YMCEll,
BBIYHCIICHHI, TPe0Opa30BaHUI BbIPaKEHUM, pEIICHHs YpaBHEHUH.

OcylecTBJIATh  CAMOKOHTPOJIb  BBITIONHAEMBIX JAeiicTBHil U
CaMOMPOBEPKY ~ pe3yibTaTa  BBIUHCICHHH,  MpeoOpa3oBaHUiA,
[MOCTPOEHHH.
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Pemats  3ajayd W3 peaNbHOM  JKU3HHW, NPUMEHSATH
MaTeMaTH4eCKMe 3HAHMSI JUIS peUleHMs 3ajad M3  JAPYrux
[IPEIMETOB.

PemiaTh TeKCTOBBIE 3324, CPABHUBATH, BLIOHMPATH CIIOCOOBI
[peIeHus 3a1a4K

kjaacce (102 4)

HasBaunmue pa3nena
(Tembl)
Kypca (44cJ10 YaCcoB)

OcHOBHOE coaeprkanue

OcHOBHbBIE BU/AbI JIEeATCIbHOCTH Oﬁy‘lalOll_[lleCﬂ

Uucaa U BbIYHCICHUS.
KBagpaTHble KOpHI
(15 4)

IKBanpaTHslif kopenb u3 uncia. [lonsrue
00 MpPaLOHATIBEHOM YHCIIE.
YlecsTHuHble NPUOIMIKEHMS
MpPPALMOHAIIBHBIX YHCETL.
JlelicrBuTenbHble yncaa. CpaBHEHHE
IeHCTBUTENBHBIX YUCEL.
IAprudMeTHIeCKUii KBaIpaTHBIA KOPEHb.
Vpasuenue Buna X? = a. Cpoiicta
apr(PMETHIECKIX KBAIPATHBIX KOPHEH.
[TpeoOpa3oBaHne YUCTOBBIX
BBIPAYKEHHUH, COAEPMKAIINX KBAPATHBIE
KOpHU

DopMyIHpOBaTH oOMpe/e/ieHHe KBAJAPaTHOTO KOPHS W3 YHCIA,
ApU(METHIECKOT0 KBaIPATHOTO KOPHSI.

PHMMEHSITh OIEpaIMIO N3BIECUYEHUs] KBAJPaTHOrO KOPHS U3 YUCIa,
MCIOJIbL3YS [IPH HEOOXOANMOCTH KaJIbKYJISITOP.
OneHuBaTh KBaPaTHbIE KOPHU LEIBIMU YUCIAMU U JIECTUUHBIMU
IpoOsIMU.
CpaBHHMBaATH " YIIOPSIA0YMBATH palLOHANIbHbIE u
MppalMOHAIbHbIE YMCIIA, 3alMCAHHBIE C IOMOIIBIO KBaJpPaTHBIX
KOpHEH.
Mccaenosarh  ypaHeHne X?
mpuoIKEHHBIE KopHH Tipu a > 0.
IUcciieqoBaTh cBOiiCTBA KBaJpaTHBIX KOPHEH, MPOBOIS YHCIOBBIE
PKCIEPUMEHTHI C UCTIOIB30BAHHEM KaJIbKYJISITOpa (KOMIIBIOTEPA).
/Toka3bIBaTh CBOWCTBA apUPMETHUYCCKHX KBAJPATHBIX KOPHEIH;
MPUMEHSTh UX I TPeoOpa30BaHuUsI BBIPAKEHUI.

a, HaxOQuThb TOYHBIE U

53




Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (4ucJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

BLIMOJIHATHL npeodpa3zoBaHus BbIpaKEHUH, coZiepaKaIInx
[KBaJipaTHBIE KOPHU. BhIpakaTh nepeMeHHble U3 TEOMETPUUYECKUX U
(usmueckux Gopmyi.

IBbIUMCJAATH 3HAYEHMS] BBIPAKECHHUH, COJEpIKAIIMX KBaJIpaTHBIC
[KOPHH, UCTIONB3YSI IPH HEOOXOUMOCTH KaJIbKYJISITOP.
IMcmoab30BaTh B XOI€  pELICHUS  3a7ad  3JIeMEHTapHbIe
MpE/ICTAaBICHNS, CBSI3aHHBIE C TNPHOMMKEHHBIME  3HAYCHHSIMU
BCJIMUMH.

BHAKOMUTBLCS C UCTOPUEI Pa3BUTHS MAaTEMAaTHKU

Uucsia v BbIYMCIEHUS.
CTeneHb C HeJIbIM
oKa3aTejieM

(7 )

CTeneHb C IebIM [OKa3aTeNeM.
CranmapTHast 3anuch yncna. Pa3mepsl
OOBEKTOB OKPYXaIoIIero Mupa (ot
BIEMEHTAPHBIX YaCTHI[ 10 KOCMHYECKHX
00BEKTOB), JUTUTEIILHOCTH MPOLIECCOB B

DopMyIHPOBATH OIpe/IesIeHNe CTEIICHH C IIENBIM ITOKA3aTeNIeM.
[IpeacTaBaATH 3aNHMCh OOJIBIIMX U MAJIBIX YHCENT B CTAHAAPTHOM
Busie. CpaBHMBATH YNCIIa M BEJTHMYHMHBI, 3aIIMCAaHHBIC C
HcIob3oBanueM crerneHu 10.

IMcrmo/ib30BaTh 3aNMCh YMCEN B CTAHAAPTHOM BHUJIE ISl BIPXKEHHUS

okpyxaroieM Mupe. CBOHCTBa cTenenn ¢ [PA3MEPOB 00hEKTOB, UTMTEILHOCTH MPOLIECCOB B OKPYKAIOLIEM MHUPE.

ILICJIBIM ITOKa3aTeJICM

DopMy/IHpPOBaTD, 32AIIMCHIBATH B CHMBOJIMYECKO# opme 1
MJLTIOCTPHPOBATH PUMEPAMH CBOKWCTBA CTEIEHHU C LEIbIM
[OKa3aTeseM.

IIpuMeHSITH CBOICTBA CTENICHH U IPEe0oOpa30BaHusl BEIPAKEHUH,
COZIEPIKAIINX CTEIEHHU C LIeIbIM [10Ka3aTesieM. BbINoJHATH AelicTBuS
C YMCIIaMM, 3aIIMCAaHHBIMHU B CTAH/IAPTHOM BHUJie (YMHOXKEHUE,
meieH e, BO3BEICHNE B CTEIICHB)
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}Anreﬁpanqecxne
BBIPAYKEHHSI.
IKBagpaTHblii TpéXwieH
(5

IKBanparuelii TpéxwieH. Pasznoxenue
KBaJIPaTHOIO TPEXUWIEHA HA MHOXKUTEIIN

Pacno3snaBarb KBaJpaTHbII TPEXUIICH, yCTaHABIUBATh
BO3MO)KHOCTB €0 Pa3JI0KEHHsl Ha MHOXKUTEIIH.
PackJiagbIBaTh HA MHOKHTEJIU KBaJPaTHBINA TPEXUIEH C
HEOTPULATEIIBHBIM JTUCKPUMUHAHTOM

KkBazparHbiM. [Ipocreiitine  apoOHO-
[PALMOHAJIbHBIC YPABHEHHMSI.

PerieHne TEKCTOBBIX 3a/1a4 C OMOLIBIO
KBaJIpaTHBIX ypaBHEHUN

AJiredpanveckue \AnreOpandeckast poOb. Jlomyctumble [3ammchIBaTh anredpandeckue BelpakeHus. HaxoqnTs
BBIPAYKEHHSI. BHAUEHMs] TIEPEMEHHBIX, BXO/IINX B (00JACTh ONpeJeNIeHUs PAIlHOHAIBLHOTO BEIPAKCHHUS. BHIMOIHATH
Asredpanueckast anreOpanyeckie BoipaxkeHus. OCHOBHOE [YMCIIOBBIE TTOJCTaHOBKU U BBIYHCJSATH 3HAUCHHE JPOOH, B TOM
podL CBOMCTBO  aireOpamveckod  JIpoOH. [UHCIIE C OMOIIBIO KaIbKyIATOpa. POpMY/IMpPOBATH OCHOBHOE
(15 4) CokparieHue 1pooeit. CBOMCTBO areOpanmyecKoi ApoOH 1 MPUMEHSITh €ro JUIs
CrokeHne, BBIUMTAHHE, YMHOXKEHHE W [IPeoOpa3oBaHus JpoOeil. BeInoHATE aeiicTBys C
menenne  anreOpamdeckux  ApoOeid. [anaredpandeckuMu ApodsMu. ITpumeHsaTs npeodpa3oBaHus
IMpeobpazoBanue BBIPAKEHUH, [BBIPAXKEHUH 11 pellieHns 3a1a4. BelpakaTh nepeMeHHbIe 13
cozeprKaIX anredpandecKue apoou (bopmyi (pHU3NIECKUX, FEOMETPHIESCKHX, OIHUCHIBAIOLINX OBITOBBIC
CHTYyaInH)
Y paBHenust Ksamparnoe ypasHenue. Hemomnoe [Pacmo3HaBaTh KBajpaTHbIC YpaBHEHHUS.
W HepaBeHCTBA. KBajzparHoe  ypaBHeHue. Dopmyna [3ammchiBaThH (POPMYJTY KOpHEH KBAJPAaTHOIO YPaBHEHHUS; pelaTh
KBagparnblie KOpHEH  KBaJpaTHOrO  ypaBHEHHWs. |[KBAJAPaTHble ypaBHEHHs — IIOJHBIE U HE- MIOJIHBIE.
YPaBHEHUS Teopema Buera. IIpoBoaNTH MpocTeiilme Ncc/ieJ0BAHUS KBAaJPATHBIX YpaBHEHNUIL.
(15 4) Pemienre ypaBHEHHH, CBOIsIIUXCA K [PemiaTh ypaBHeHMsl, CBOJALIMECS K KBaJPaTHbIM, C IIOMOIIbIO

mpeoOpa3oBaHUil 1 3aMEHON TIEPEeMEHHOM.

HaGmonats W aHAIM3MPOBATBH CBS3b MEXIY KODHAMH U
K02 GULHCHTAMH KBaIPATHOTO YPABHEHHUSL.

DopmyaupoBaTh TeopeMy Buera, a Takke 00OpaTHyI0 Teopemy,
NPUMEHSTh 3TH TEOPEMbI UL PELICHUsS 3a]ad.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJI10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

Pemiate  TekcTOBBIEe 3agauyM  ITeOpanueckuM  CIIOCOOOM:
MepeXOIUTh OT CIIOBECHOH (OPMYIMPOBKM YCIOBHSI 3afadd K
anreOpanveckoll MOIENN IyTéM COCTABJICHUS YpaBHEHHS, peIlaTh
COCTABJICHHOE YPaBHEHHE; HHTEPIPETUPOBATh PE3y/IbTaT.
BHAKOMHUTBHCS ¢ MCTOPHEN Pa3BUTHS alTeOphI

'YpaBHeHust

W HepaBeHCTBA.
CucteMbl ypaBHeHUit
(13 u)

UluneitHoe ~ ypaBHEHME ¢ JOByMs
MepeMEeHHBIMH, ero rpaduk, HTpHUMeph!
[pEIICHUsT ypaBHEHHH B LIEJIBIX YHCIIAX.

Pemenne cucteM  ABYX  JIMHEHHBIX

PacnosHaBaTh IHMHENHBIE ypaBHEHHS C ABYMsI IEPEMEHHBIMH.
Crpoutsb rpadMKu TMHEHHBIX YPAaBHEHUH, B TOM YHCIIe

MCI0JIb3Ysl IH(POBLIE pecypChl.

PaszmmyaTh napajuienbHble M IepeceKalolluecs IpsAMbIE IO MX

1 HepaBeHCTBA.
IHepaBencrBa (12 4)

IHepaBeHCTBO C O/1HOM NEPEMEHHOM.
UInHeliHbIe HEpaBEeHCTBa ¢

lypaBHEHHH C JByMs TE€PEMEHHBIMU. [yPABHEHHSM.
[Tpumeper pelieHus cucreM [PemiaTh cucTeMbl JBYX JIMHEHHBIX ypaBHEHHH C JAByMs
HEJMHENHBIX ~ YPAaBHEHWH C  JBYyMs |IEPEMEHHBIMH MOJCTAHOBKOU U CIIOKEHUEM.
MePEeMEHHBIMH. Pemarh npocreiiine cucTeMsl, B KOTOPbIX OJHO U3 YpaBHEHUI He
[paduaeckas MHTepIpeTanys  PIBISCTCs JIMHCHHBIM.
YPaBHEHMSI ¢ JBYMsS HepeMeHHbIMU W (IIPUBOIUTL rpaguyecKylo HHTEPIPETAUMIO PELICHHS yPABHEHHUSI
cucreM ypaBHEHHi c IByMs [C JBYMS TEPEMEHHBIMH W CHCTEM YPAaBHEHHH C JIBYMS
MepeMEHHBIMU. MepeMEeHHBIMU.
PerieHre TEKCTOBBIX 3334 C IIOMOLIbI0 |PelaTh TEKCTOBBIE 32/1a4H aareOpanyecKum crocooom
CHCTEM ypaBHEHUI

'Y paBHeHust YucnoBble HEpABEHCTBA U UX CBOMcTBA.  |[DOpMYJIMpPOBATH CBOICTBa YHUCIIOBBIX HEPaBEHCTB,

MTIOCTPUPOBATh HMX HAa KOOPJUHATHOM MNpPsSMOW, J0Ka3bIBATH
anreOpanvecK.
IIpuMeHSITH CBOIiCTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
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OZIHOM TMepeMEeHHOM M HX pelIeHue.
CHucTeMbl JIMHEWHBIX HEPaBEHCTB C
OIHOI TepeMEHHOMN U UX pelleHHe.
IM300paXkeHUEe  PEIICHUS]  JIMHEWHOTO
[HEpaBeHCTBA U MX CHCTEM Ha YMCIIOBOM
MpsIMOM

Pemar,  juHEHHbIE HEPABEHCTBA C  OJHOM  HEPEMEHHOM,
M300paXkaTh PEIICHUE HEPABEHCTBA HA YHUCIOBOW TPSMOIA.

Pemiats cucTeMBl JMHEHHBIX HEPaBEHCTB, M300pakaTh pelIeHHE
CHCTEMbI HEPABEHCTB Ha YKCIIOBOH MPSIMOM

Dynkuun. OCHOBHBIE
noHsaTus (5 1)

[Monsitue Gpynkuuu. Odnacth
oIpeiesIeHHst 1 MHOXKECTBO 3HaUCHHI
(byrkmr. CriocoOb! 3a1aHus QYHKIHHA.
paduk pynkmmu. CBolicTBa QyHKINH, UX
loroOpaskeHue Ha rpauke

U cmosb30BaTh
CHMBOJINKY.
BeramcaaTh 3HadeHus (QYHKIMH, 3aJaHHBIX (opMynamu (Ipu
HEOOXOJUMOCTH  HCIIOIb30BaTh  KAIBKYIATOP);  COCTABJSATH
radMubl 3HaYeHu i QyHKuun.

Ctpouts 1o Toukam rpapukn QyHKIHH.

OnuceiBaTh CBOiicTBa (YHKIMM Ha OCHOBE ¢ rpaduyeckoro
MpeCTaBICHHUSI.
M cnonb3oBaTh
CHMBOJINKY.
IMccaenoBars npuMepsl TpadUKOB, OTPAXKAIOMINX peasIbHbIC
npouecchl U siBieHus. IIpmBOAMTH NpHMepBI TMPOLECCOB U
[IBIEHMI C 3aJaHHBIMU CBOMCTBaMH.

IMcro/ib30BaTh KOMIIBIOTEPHBIE MPOrpaMMBbl JUls TTOCTPOSHUS
rpaguKOB (QYHKLMIA 1 U3y4SHUS UX CBOKCTB

beHKHI/IOHaJ'IBHyIO TEPMHHOJIOTHIO u

(YHKIMOHAIBHYIO TePMHHOJIOTHIO |

Dynkumun. YucsioBbie
ynxumu (9 1)

Urenue u nmocrpoeHue rpapuKkos
(byukuuit. [pumMeps rpagukoB QyHKIHIA,
OTpa’KalOIIMX PeabHbIE MPOLIECCHI.
[DyHKIMH, ONMUCHIBAIOIIHE MPSMYIO U
0OpaTHYIO MPOMOPLUOHATIBHbIE
BaBHCMMOCTH, MX rpaduxu. ['unepoona.

Haxoauth ¢ moMombi0 rpagpuka (QyHKIUM 3HAYCHHE OJHOH U3
[pPacCMaTPUBAEMBIX BETMUMH T10 3HAUEHHUIO APYTOil.
IB HECTIOKHBIX CITydasX BhIPa:KaTh ()OPMYJI0H 3aBHCHMOCTb MEXKY)|
BETMINHAMM.
OnucbIBaTh XapakTep U3MEHEHHs OJHOI BEIWYUHBI B 3aBHCHMOCTH
OT U3MEHEHUS IPYTOil.
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Ilpodonowcenue

HasBanmue pa3nena
(TemMbI) OcHOBHOeE cofiep:kanue OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl
Kypca (44cJI10 4acoB)

Cpaduk QpyHKmn y = X2, OyHKIUH PacnosnaBats BHApl u3ydaeMblXx (QyHKimd. [loka3piBaTh
- - . CXeMaTHYeCKH TOJIO)KEHHE Ha  KOOPJIMHATHOH  IUIOCKOCTH
y—XZ,y—X3,y=\/J?,y=|x|, o o — 2 — 3 pf\/—— _
rpauuecKoe pelieHue ypaBHEHH 1 rpaukoB QyHKumii Buxa:y = X%y =X,y = Vx,y = |x|
IMcmoib30BaThH ¢yHKIHOHAIBHO-TPapUUECKUEe

CHCTEM ypaBHEHUH o
MpeacTaBIeHHsl JUId PEIIeHHs W HCCIENO0BAaHHS YPaBHEHHH M

CUCTEM YpaBHEHHH.
[IpuMensiTb TM(PPOBBIE pecypebl Ui TOCTPOCHHS TI'paHKOB

(byHKIIiIT
[loBTOpEHMe U [loBTOpEeHHE OCHOBHBIX TMOHATHH © |BpIOMpaTh, NPUMEHSATH, OLEHHBATH CIOCOOBI CPAaBHEHMS YHCEI,
00o0menne (6 1) METOZIOB KypcoB 7 ¥ 8 KIIacCcOB, [BBIYMCIICHHH, IpeoOpa30BaHUil BbIPaXKCHHH, PEIICHNS YPABHEHHH.
00001IeHHEe 3HAHUH OcylmecTBJIATE  CAMOKOHTPOJIb  BBINONHAEMBIX JeicTBUil M
CaMOIIPOBEPKY ~ pe3yibTaTa  BBIUHCICHHH,  MpeoOpa3oBaHUid,
[IOCTPOEHUH.

Pemare  3a1aud M3 peasbHOM  JKM3HM, IPUMEHATH
MaTeMaTHYeCKue 3HAHMSA JUI pPEIUeHWs 3aJad U3 JPYrux
[peIMETOB.

Pemarh TeKcTOBBIE 324U, CPaBHHBATh, BbIOMPATH CHOCOObI
peLIeHus 3a]a4n
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9 kjacc (102 v)

HasBanmue pa3aena
(Tembl)
Kypca (44cJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHbBIE BUABI [1eTEJILHOCTH 00y4aI0IIMXCsl

Uuciia v BEIYUCIEHHSI.
UleficTBUTEJbHBIE YHCIA
(99

ParpmoHanbHBIE YMCIIA, MppaloHAIBHEIE
grciia, KOHEYHble UM OECKOHEYHEIE
InecsiTHIHBIE  IpoOu. MHoxecTBO
e CTBUTEIBHBIX YHCe;
IeCTBUTEIbHBIE qucna Kak
0eCKOHEUHBIE JIECITUYHBIE  IpOOH.
B3anMHO OJHO3HAYHOE  COOTBETCTBHUE
MEXITy MHOXXECTBO  JICWCTBUTEIBHBIX
qHce n MHOXECTBOM TOYEK
KOOPIMHATHOM MPSIMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  YHCEI,
apudmeTHIecKIe JIeUCTBUS c
IeHCTBUTEbHBIMU YUCIIAMU.
[TpubmkEHHOE 3HAYEHHE BEJIMYMHBI,
rouHocTh  npuOmwkeHus. OKpyrieHue
uncen. IIpukuaka oleHKa pe3yabTaTOB
BHIYHCIICHUN

Pa3sBuBaTh mpeacTABJICHHS 0 YHUCIAaX: OT MHOXKECTBa
HATypalbHBIX YHCEN JI0 MHOXKECTBA JICHCTBHUTENIBHBIX YHCEL.
O3HAKOMHTBCS C BO3MOJKHOCTBIO IIPE/ICTaBICHUS JICHCTBUTEIBHOIO
upcra Kak  OSCKOHEYHOW JIeCATHYHOH JpoOW, MPHMEHSITh
MecITUYHBIE TNPUONMKEHNST PAlOHAIBHBIX W HWPPalHOHAIBHBIX
MHCeI.

IM300paskaTh JEHCTBUTENbHbIE YHCIA TOYKAMH KOOPJIHHATHOW
MPSIMOIA.

3anucbIBaTh, CPABHUBATL W YNOPSJI0YMBATH JCHCTBUTEIbHbIC
qHCIIa.

BbINOHATBL,  coueras  yCTHbIE U IHMCbMEHHbIE  HPHEMBI,
apudMeTHYecKHe JeiCTBMS C  PAlOHAJBHBIMH  YMCIaMU;
HAXOAMTH 3HAYCHUS CTEIEHEHl C LeNbIMU MOKa3aTelsIMU U KOpHei;
BBIYMC/IATD 3HAYECHHS YNCIIOBBIX BHIPAXKEHUH.

Mosy4ynTh MpeacTaBJeHUe O 3HAYUMOCTH JCHCTBUTENIBHBIX YHCEI
B IIPAKTUYECKOH JCSATEIbHOCTH YeIOBEKa.

IAHAJTM3HPOBATHh M JIeJ1aTh BbIBOAbI O TOYHOCTH IPUONMKEHHS
INeHCTBUTENBHOTO YNCIIA TIPU PEIICHHUH 3a/1a4.

OKpyIJIATh JEHCTBUTENbHBIE 4YHCJA, BBINOJIHATH  NPHKHIKY
[pe3ynbTaTa BEIYUCICHUH, OLleHKY 3HAUCHUI YUCIOBBIX BBIPAsKEHHM.
BHAKOMHUTHCS € UCTOPHEIl PAa3BUTHS MaTEMaTHKN
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJ10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

'Y paBHeHuUs U

HepPaBeHCTBA.
paBHeHMSI ¢ OHOI

nepeMeHHO

(14 4)

VIuneiinoe ypaBHeHue. Pemenue
[YPaBHEHHH, CBOJAIIMXCSA K TMHEHHBIM.
KBanparHoe ypaBHeHue. Pemenue
[YPaBHEHHH, CBOASIINXCA K KBaIPAaTHBIM.
IbrKBasipaTHBIE ypaBHEHUSL.

ITpumepsl perieHnst ypaBHEHUH TpeTbel 1
UEeTBEPTON CTENeHeH pa3noKeHHeM Ha
IMHOKUTEIN.

Pemienne 1poOHO-pALIOHATBHBIX
lypaBHEHUH.

IPerieHne TEKCTOBBIX 3a/1a4
aIreOpandyeckKiM METO0M

OcBanBaThb, 3aIIOMMHATh H TNPUMEHSITH rpadguUecKHe MeTOAbI
TpY peIIeHNH YpaBHEHHH, HEPAaBEHCTB U UX CUCTEM.

Pacno3naBathb 1iesble M IpoOHbIE YpaBHEHHSI.

PemaTs uHeliHbIe N KBaApPaTHbIE YPABHEHUSI, ypaBHEHMS,
CBOJISIIIIMECS K HUM, IIPOCTEHIINE IPOOHO-pAIlMOHAIbHBIC YPaBHEHHSL.
[IpennaraTe BO3MOXXHBIE CIIOCOOBI pelIeHHsT TEKCTOBBIX 3371a4,
00CYKIaTh UX U pPeliaTh TEKCTOBBIE 33]Ja4H Pa3HBIMHU CIIOCOOAMM.
BHAKOMHUTBHCS ¢ MCTOPHEN Pa3BUTHSI MaTEeMaTHKI

YpaBHeHus u
HepaBeHCTBA.
CucremMbl ypaBHeHUM
(14 4)

UluneliHoe ypaBHEHUE C OBYMS
MepeMEHHBIMU U ero TpaduK.

CucreMa JIByX JTMHEHHbBIX YpaBHEHUH C
IIBYMS IEpEMEHHBIMU U €€ pEeLICHHeE.
IPemienne cucTem AByX YpaBHEHHUH, OHO
13 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOIi CTEIICHHU.

['paduyeckast HHTEPIPETALHS CHCTEMBI
lYpDaBHEHMII ¢ JBYMS EPEMEHHBIMH.

OcBanBaTh H NPUMEHSATh NPUEMBI PEIICHUS CHCTEMBI IBYX
ITMHEHHBIX YpaBHEHUH ¢ IBYMsl IEPEMEHHBIMU M CUCTEMBI IBYX
[YPaBHEHUH, B KOTOPBIX OFIHO YPABHEHUE HE SIBIACTCS IMHEHHBIM.
M cnob30BaTh QYHKIMOHAIBHO-TpAaQMUECKUE IIPEICTABICHHS UL
PeleHHsi U MCCIeJ0BAHNSI YPABHEHUH U CUCTEM.
IAHAJTM3HPOBATH TEKCTHI 32/1a4, PeLIaTh UX AreOpaniecKum
cr1ocoOOM: HepexXoauTh OT CJIOBECHOH (DOPMYIMPOBKU YCIIOBHS
Bagaun K anredpandeckoi MOJEIH MyTEM COCTABIEHHS CUCTEMBI

aBHeHHﬁ; pemaTb COCTaB-
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IPerieHye TEKCTOBBIX 3a/1a4
IreOpanvIecKiM CriocoooM

VICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPETHPOBATD PE3YJIbTaT.
3HAKOMHTBCS ¢ HCTOPHeEi pa3BUTHSI MaTEMaTHKI

'Y paBHeHuUst

1 HEPABEHCTBA.
HepaBencrBa
(16 v)

[HucroBble HEpaBEHCTBA U UX CBOMCTBA.
UluneliHple  HepaBeHCTBA C  OJHOMU
MEePEMEHHON U UX pelleHHE.

CuctemMbl JIMHEHHBIX HEpPaBEHCTB C
OJTHOM MEPEMEHHON U UX pelleHHE.
KBazpaTHble  HepaBeHCTBAa M HX
[peeHue.

"padnueckas HHTEpIIpeTanus
HEpaBEHCTB U CHCTEM HEPaBEHCTB C
IBYMsl IEpEMEHHBIMU

HutaTh, 3anUChIBATH, MNOHUMATH, HHTEPHPETHPOBATH
HEpaBEeHCTBA; MHCIIONb30BaTh CHMBOJIMKY M TEPMUHOJOTHIO.
BeImOTHATE TpeoOpa3oBaHUsI HEPAaBEHCTB, MCIOJIB30BATH UL
mpeoOpa3oBaHusl CBOWCTBA YHCIIOBBIX HepaBeHCTB. Pacmo3HaBaTh
IIMHEHHBIC W KBaJpaTHbIC HEpaBeHCTBA. Pemarb JHHEIHBIC
HCpaBEHCTBA,  CHCTEMbl  JIMHCHHBIX  HEPABEHCTB,  CHCTEMBI
[HEpaBEHCTB, BKIIFOUAIONINX KBaIpaTHOE HEPABEHCTBO, M PEIIaTh HX;
00CYKIaTh MOJTyICHHBIE PEIICHHS.

IM306pakaTh pelieHHe HEepaBeHCTBA M CHUCTEMbI HEPAaBEHCTB Ha
YFICIIOBOW TIPSIMOM, 3aNMMCBHIBATH PEIICHUE C TOMOIIBI0 CHMBOJIOB.
PemiaTs KBajpaTHbIE HEpaBEHCTBA, WCIONB3YsS TIpadudecKue
Mpe/ICTaBICHHUSI.

OcBanBaTh U MPUMEHSITH HEPABEHCTBA TPH PELICHUH Pa3IHIHBIX
Bajady, B TOM YHCIIE TPAKTHKO-OPUEHTHPOBAHHBIX

(Dynkumu (16 4)

KBanparuunas GpyHkuusi, e€ rpaduk u
cBoiicTBa. [lapabora, KoopAUHATHI
BEPIIMHBI 11apadoIIbl, OCb CHMMETPUH
mapa0osbl. CTeneHHbie GpyHKIMHU C
HATYpaJbHBIMU IIOKA3aTEIAMU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

[paduku GyHKIHI:
y=kx,y=kx+b,y =£,y = ax?,

y:ax?"y:\/}‘y: |x|

Pacnio3HaBaTh BH/bl M3y4aeMbIX (QYHKLIWH; WIIIOCTPHPOBATH
CXeMaTH4YeCKH, OObSICHSITb DACIOJOXKEHHE Ha KOOPAWHATHOH
riockoctd rpadukoB QyHKumid Bupa: y = kx,y = kx +b,y =

k 2 3

Ly=ax? y=ax’y=+xy=|x|

B 3aBHCHMOCTH OT 3HAa4e€HHMIl KOI((UIIMEHTOB; OIMCHIBATH HX
CBOMCTBA.

Pacno3naBarh KBaaparnuHyro QyHkuuoo no dopmyse. IIpuBoauTh|

NpUMepbl KBAJPATUYHBIX 3aBUCUMOCTEN M3 pealbHOM JKU3HM,
(hU3UKH, TEOMETPHH.
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Ilpodonowcenue

HasBanmue pa3aena
(Tembl)
Kypca (44cJI10 4acoB)

OcHOBHOE cofep:kaHue

OcHOBHBIE BUABI [IeITEJILHOCTH 00y4aI0IIMXCsl

BeISIBASAIT ¥ 00001IaTh OCOOCHHOCTH TpaduKa KBaJApPaTUIHON
(pyrxmmu y = ax? + bx + c.

CTpouTh M U300pakKaTh CXeMATHYECKU TPaQUKH KBaIpaTHIHBIX
(pyHKIMiL, 3aMaHABIX GopMyTamMu Buaa Y = ax?, y = ax? + ¢, y = a(x
+ )%y =ax?+bx +c.

IAHAJIM3MPOBATh W NMPHUMEHSITH CBOMCTBA WM3YYCHHBIX (QYHKIHH
IUIST MX TIOCTPOGHHSI, B TOM YHCIIE C TOMOIIBIO IIU(POBBIX PECYPCOB

[UncyioBbIe
mocs1e10BaTe IbHOCTH
(15 u)

[TonsiThe YHCIIOBOU
[10CJIeI0BATEIILHOCTH.
Bamganue MOCJIEI0BATEILHOCTH

[PEKYppeHTHO# (opMyiol u (popmyion
N-ro 4ieHa.

IApudmerryeckass M TeOMeTpUYecKast
nmporpeccun.  Dopmynsl  N-ro  wieHa
ApU(pMETHIECKO U  T'eOMETPHYCCKOM
[POrPECCHii, CyMMBbI IEPBBIX N YICHOB.
M300pakeHne 4ieHOB apru(MEeTHUECKON
131 TreOMETPHYECKON Mporpeccuii
[TOYKaMM HA KOOPAMHATHOM IJIOCKOCTH.
UIMHEeNHBIN ¥ SKCIOHEHIMAIbHBINA POCT.
C0KHBIE TIPOLICHTHI

OcBanBaTh W NPHUMEHSITh WHJICKCHbIE O0O3HAYCHUS, CTPOHMTH
peYeBble BBICKa3bIBAHMSI C MCIOJb30BAHHEM TEPMUHOIOIUH,
CBSI3aHHOM C MOHATHEM I10C/IE0BATEIBHOCTH.

AHaTM3HPOBaTh (OpMyILy N-rO YieHa IOCICJOBATEIbHOCTH WK
[PEKYPPEHTHYIO bopmyay " BBIYHCISITH 4JIE€HBI
[OCIIe/{0BATEJILHOCTEH, 3alaHHbIX STUMH (hOPMYJIaMu.

'Y cTaHaBJIMBaTh 3aKOHOMEpPHOCTh B MOCTPOEHUN
[OCJIE/IOBAaTENbHOCTH, €CIIM BBIIHMCAHBl IIEPBBIE HECKONBKO €6
JIEHOB.

Pacno3HaBaTh apu)METHYECKYI0 U T€OMETPUYECKYIO IPOrPECcCUH
MY Pa3HBIX CIIOCO0AX 3a1aHHSL.

Pemarp 3ajauM  C HWcnonb3oBaHueM (GopMyn  N-ro  wieHa
ApU(PMETHIECKOM U TeOMETPUYECKON MPOrpeccrii, CyMMBbI MEPBBIX
N 4IEHOB.

IM300paxaTs  YJICHBI
KOOPAMHATHOMN TJIOCKOCTH.

IOCIECA0BATCIILHOCTH TOYKaAMH Ha
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PaccmaTpuBaTh IpHMepbl IPOLECCOB U SIBJIEHHI U3 pEallbHOH

DKM3HHW, WJUTIOCTPUPYIOIIME H3MEHEHHe B  apudMeTnueckont
MPOTPECCHH, B  TEOMETPHUYECKOH IIPOTrpeccHH; H300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH I'pahyUuecKyl.

Pemarn 3aja4H, CBSI3aHHBIC c YHCIIOBBIMU

OCJI€I0BATEILHOCTMY, B TOM YUCIIE 3a/1a4X U3 PeasbHOM KU3HU C
MCTTONIb30BaHNEM IM(POBBIX TEXHOJOTHH (3JEKTPOH- HBIX TaOJIHII,
rpadIecKoro KaIbKyIsTopa U T.I1.).

Pemarb 3a1a4un Ha CIIOJKHBIE IPOLIEHTBHI, B TOM YHUCIE 3aa4d U3
[peaIbHOI MPAKTHUKH (C UCHOIB30BAaHUEM KAJIBKYIISITOPA).
BHAKOMHUTBCS ¢ MCTOPH eIl Pa3BUTHSI MATEMATUKU

[loBTOpEHMe,
0000IIeHHE,
cHucTeMaTH3aIus
Hanmiit

(18 1)

HUucaa W BbIYMCJIeHHs  (3AIHCH,
CpaBHEH¥E, JeHCTBHS c
IMeHCTBUTENBHBIME  YHCIIAMH, YHCIIOBAs
mpsimMast; TPOIICHTHI, OTHOIIICHUS,
MPOTOPIIHH; OKpYTJICHHE,
MpUOJIMKEHWE,  OIEHKA;  pEIICHHE
[TEKCTOBBIX 3314  apH()METHUCCKHM
crioco6om)

OmnepupoBaTh  MOHATHSIMH:  MHOXECTBO,  ITOJMHOYKECTBO,
onepaluy HaJl MHOKECTBaMHU; HCHOJIb30BaTh rpaduueckoe
MpeJCTABICHUE MHOXECTB ULl ONMCAHUS PEalbHBIX NPOLECCOB M
[ABJICHUH, PH PELLICHNH 33124 U3 APYTUX Y4EOHbIX IIPEIMETOB.
IAKTYaJIM3MPOBATh TEPMHHOJOIMI0O M OCHOBHBbIE jeiicTBuS,
CBSI3aHHBIE € YHCJIAMMU: HATYPAJIbHOE YKCIIO, IIPOCTOE U COCTABHOE
4uCcia, JEIMMOCTh HATypaJIbHBIX 4YHCEJ, NPU3HAKU JIETMMOCTH,
[IeJI0€ YMCII0, MOJYJIb YMCIa, OOBIKHOBEHHAS U JIECATHYHAS Apo0u,
CTaHIapTHBIN BUJI YUCIIA, apUPMETHISCKUI KBaAPATHBINA KOPEHb.

! 31ech npecTaBIIeHbI JIEMEHTHI COIEPKaHMs Kypca, U3ydaBIInecs B 5—8 Kiaccax M TpeOyrolye
MOBTOpEHHUs, 0000mIeHNsT 1 cucTeMaTHzanuu. OOpaiarbest K 5TOMy MaTepualy MOXKHO B BHIE

AKI€HTa Ha 3aBEpLIAOIICM JTare

u3ydeHust Kypca 9 Kmacca WIH  paclpesiensaTh 110

COOTBETCTBYIOIIMM TEMATUYECKUM pa3- ACjIaM, U3y4a€MbIM B TCUCHUC yqeGHoro rozaa.
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IIpooonscenue

HasBanmue pa3aena

(TemMbI) OcHOBHOeE cofiep:kanue OcHOBHbBIE BUABI [1eSITEJILHOCTH 00y4aI0IIMXCsl
Kypca (44cJ10 4acoB)

BbINOJHATH JeiicTBHS, CPABHHBATh M YNOPSA0YMBATh YHCIIA,
[Ipe/ICTABIATh YKMCIIa HA KOOPAMHATHOH MPSMON, OKPYIJIATh YUCIa;
BBITOIHATH NPHKHAKY H OLEHKY PE3y/IbTaTa BEIYUCICHHUI.
Pemarp TekcTOBbBIE 32124l apudMeTHIeCKUM criocoboM. Pemartb
NMpaKTHYeCKHe 3aJa4H, COJEpXKalllke IPOLEHTH, JONH, YacTH,
BBIPa’KAIOIINE 3aBUCHMOCTH: CKOPOCTb — BpEMsl — PAacCTOsSHHE,
[leHa — KOJIIMYECTBO — CTOUMOCTb, 00BEM paboOThl — BpeMs —
MPOU3BOJUTEILHOCTE TPY/IA.

Pa30uparh peajbHble )KM3HEHHbIE CUTYAlluK, (POPMYJIHPOBATH UX
Ha  sA3bIKE  MaTeMaTUK{, HAXOAMTh  pELICHHe, IPUMEHss
MaTeMaTHYeCKHUi anmnapar, HHTepIpeTHPOBATh Pe3yabTaT

Anredpanyeckue BbIpakeHust |OnepupoBaTh TNOHATHSIMH: CTENEHb C IEJIbIM I10Ka3aTesleM,
(npeobpa3oBanue anreOpanyeckux [apupMETHYeCKMH  KBaJpaTHBIH  KOpEHb,  MHOrO-  4JeH,
BBIPAKEHU, TOMYyCTUMbIEC 3HAUCHHS) anreOpanveckast poOb, TOXKIECTBO.

IBBLIIOJIHATH OCHOBHBIE [JIeHCTBHSI: BBIIIONHATH PACUYETHI 110
(bopMynam, TpeoOpa3oBbIBATH  IEJble, APOOHO-pAIOHATBHBIC
BEIPQKCHHUSI U BBIPAXKEHUS C KOPHSAMH, PEATM30BbIBATh Pa3I0KEHHE
MHOTOYWJICHA HA MHOXHTEIH, B TOM YHCJIE C MCIOJIB30BAHHEM
(bopMya pa3HOCTH KBaJIpaToB M KBaJpara CyMMbl U DPa3HOCTH;
HAXOJMUTh JONMYCTHMBbIE 3HA4YEHHS TEPEMEHHBIX JUIs JPOOHO-
[pPallMOHAJIBHBIX BBIPA)KEHNH, KOPHEH.
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MOI[e.]'lPIpOBaT]; C IMIOMOLIbIO CbOpMyJI PCaIbHBIC IPOLECCCHI U SABJICHUS

@Dynkmun  (mocTpoeHue,  cBoiictBa |(OmepHpoOBaTHL MOHATHAMHU: (QYHKIUS, Tpapuk (QyHKOIWH, HYIH

M3y4eHHbIX (yHKUMH; Tpadudeckoe |pyHKIMM,  HPOMEXKYTKM  3HAKOHNOCTOSHCTBA,  HPOMEXYTKH
[pellleHne ypaBHEHUH U UX CUCTEM) BO3pacTaHus, yObIBaHMS, HauOONIbIEC M HAMMEHbIIEC 3HAYCHUS
byHKIMH.

IAHAJTM3MPOBATh, CPABHUBATh, 0OCY:KIATh CBOMCTBA (DYHKIWH,
CTPOUTBH UX TPAPUKH.

OnepupoBaTh HOHATHSMH: TpPsAMas  MPOMOPIHOHAIBHOCTb,
oOpatHast TIPOTIOPIIHOHAIBHOCTb, JIMHEHHAsT byHKIWS,
KBaJ[paTH4YHast PyHKLMA, napaboia, runepoora.

U cmoib30BaTh rpadMKH JUTs ONPEICNICHUs] CBOWCTB, TIPOIIECCOB U
BaBUCHMMOCTEH, JUIs PEILICHHS 331a4 U3 APYruX y4eOHBIX IPEAMETOB
M pealbHOH JKM3HHM; MOIEJHPOBATh C IIOMOLIBIO rpadukos
[peaJIbHBIC TIPOLIECCHI U SBJICHHUS.

BoipaxkaTs (popMyIaMHU 3aBUCHMOCTH MEX/y BEIMYNHAMHI

I[Ipu pazpaborke padodeil mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITh YYTEHBI BO3SMOYKHOCTH HCIIOIb30BaHUS
ANEKTPOHHBIX  (IM(BPOBBIX)  00pPA30BATEIBHBIX  PECYPCOB,  SIBISIOMIMXCS  y4eOHO-METOAMYECKUMH  MaTepHaiaMu
(MyNbTHMEIUHAHBIE TPOrPaMMBbl, JJICKTPOHHBIC YYEOHMKHM ¥ 3aJaYHUKH, O3JICKTPOHHbIE OHONMOTEKH, BHUPTYalbHBIC
mabopaTOpHH, UTPOBEIE TIPOTPAMMEI, KOJUIEKITUH I(POBBIX 00pa30- BaTENBHBIX PECYPCOB), UCTIONB3YEMBIMH IS O0yICHUS U
BOCITMTAaHHS Pa3IMYHBIX TPYII IONB30BATENCH, NPEACTABICHHBIMH B JJICKTPOHHOM (LH(POBOM) BHAE M peaIn3yIOIMMH
mnakTraeckre BosMokHocTH KT, coneprkaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IATEIHCTBY 00 00pa30BaHUM.
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PABOYAS NTPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUSA». 7-9 KJIACCBI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

«MaTeMaTuky y)ke 3aTeéM Y4UThb HaJ0, YTO OHa yM B MOPSAJOK NMPUBOAUTY», —
nucaj BeNuKuil pycckuil yuenslii Muxann BacunbeBuu JlomonocoB. U B aTom
COCTOMT OJiHa W3 JABYX Iiejell OOydeHHs T'€OMETpHM KaK COCTaBHOW YacTH
MaTeMaTUKd B IIKOJ€. OTOW ILENH COOTBETCTBYET JOKa3aTeNbHas JIMHUSA
npenonaBanus reomerpun. Cremys TpeACTaBICHHOW pabodeil mporpamme,
HauWHash C CEIbMOro KJlacca Ha ypOKax TeOMETPHH OOYYAroIIMHCS y4HUTCS
TIPOBOJIUTH JI0Ka3aTeIbHbIe paccyxieHus, CTPOUTH JIOTHYECKHe
YMO3aKJIIOUEHUs,  JOKa3blBaThb  HCTUHHBIE  YTBEPXKICHHUS UM CTPOUTH
KOHTPIPUMEPBl K JIOKHBIM, MPOBOAUTh PACCY)KIEHHUS «OT TPOTHUBHOIOY,
OTJINYaTh CBOWCTBA OT NMPU3HAKOB, (DOPMYJIMPOBATH OOpATHBIC YTBEPIKICHUSL.
VY4eHHK, OBJaJEBIIMHA HCKYCCTBOM paccyXiaTb, OyleT NMPHUMEHSATh €ro U B
okpyxkatouierd >ku3Hu. Kak mucan reomerp u memaror Uropes demopouu
IapbIruH, «IIOIbMH, TOHUMAIOMIMMHU, YTO TAaKOE JI0KAa3aTelNbCTBO, TPYAHO H
JaKe HEBO3MOXXKHO MAHMIYyIHpOBaTe». I B 3TOM COCTOMT Ba)kKHOE
BOCITUTATCIIBHOC 3HA4YCHUC U3Yy4YCHUA reoMEeTpun, npucyiiee HUMCHHO
OTEYECTBEHHOM MaTeMaTHYeCKOM wikoje. Bmecre ¢ TeM aBTOpbI MPOrpaMMbl
NPEIOCTEPEraioT YUUTelNs OT M3IHIIHEro GpopMann3mMa, OCOOCHHO B OTHOIICHUH
Havajl U OCHOBaHHH reomerpuu. @panmysckuii matematuk JKan JIpeoHHE 1O
9TOMY MOBOAY BbICKa3alca Tak: «UTo Kacaercsi JEIMKaTHOW MPOoOIeMbI
BBEJICHUS «aKCHOM», TO MHE Ka)XETCS, YTO Ha NEePBBIX MOpax HYKHO BOOOLIE
n30eraTb MPOU3HOCHTH caMo 3TO cioBo. C Apyroil ’e CTOPOHBI, HE CIeayeT
YIIyCKaTh HU OJHON BO3MOXHOCTH JaBaTh MPHMEPHI JOTHUECKUX 3aKITIOUCHUH,
KOTOpBIE KyJga B OonblIel Mepe, 4yeM HAes aKCHOM, SIBISIFOTCS MCTUHHBIMH H
€IMHCTBEHHBIMH JIBUTATENIIMH MAaTEMAaTHUECKOTO MBIIITICHUSD.

Bropoii uenpl0 u3ydeHUsT TEOMETPUM SIBJIIETCS MCIIONb30BaHME €€ Kak
MHCTPYMEHTA TPH PELIEHUN KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIONINXCS B PEAIbHON sKU3HH. OKOHYMBIINI Kypc T€OMETPUH IIKOIbHUK
JIOJDKEH OBITh B COCTOSIHHU OINPENENUTh T€OMETPHYECKYI0 (urypy, omnucaTh
CJIOBaMM JTAaHHBIA YEPTEX WM PUCYHOK, HAUTH IJIOLIAAb 3€MEIBHOIO y4yacTka,
paccuuTaTh HEOOXOOUMYIO IUIMHY ONTOBOJIOKOHHOTO KaOens min Tpedyembie
pasMepsl rapaxka Uil aBTOMOOMIS. OTOMY COOTBETCTBYET  BTOpas,
BBIUMCINTENbHAS JIMHUS B W3YYCHHH TeOMETpuM B ImKone. JlaHHas
MpaKkTUYECKasi JIMHUS SIBISIETCS HE MEHee Ba)xHOHM, ueM nepas. Emé [lnaTon
TIPEATICHIBAI, 4TOOBI «rpaxaaHe IIpekpacHoro roposa HM B KOEM CIydae He
OCTaBIISUIN TEOMETPHIO, BEJb HE- MAJIOBA)XHO Jake MOOOYHOE e€ MpUMEHEHHe
— B BOGHHOM JI€JIe€ J1a, BIPOYEM, M BO BCEX HAyKax — JUIS Jy4lIEro uX
YCBOGHHSI: MBI BeIb 3HaeM, Kakass OCCKOHEUHasl pasHHIa CYMIECTBYET MEXITy
YEJIOBEKOM MPHUYACTHBIM K T€OMETPUU M HEMPUYACTHBIMY. [ 3TOro yuuremnto
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pEKOMEHJIyeTcss  Moa0Mparh  3ajayd  MPaKTUYECKOro  XapakrTepa  Juis
paccMaTpUBaeMbIX TEM, Y4YUTh JeTe CTPOUTh MAaTeMAaTHYECKHE MOJICTH
peaNpHBIX JKU3HCHHBIX CHUTYallid, MPOBOAWUTH BBIYMCICHUS W OICHHBATh
aJICKBATHOCTH TIOJY4CHHOro pesyibrata. KpaifHe BaKHO MOMYEPKUBATH CBSI3H
TEOMETPHUH C JPYTUMH MPEAMETaMH, MOTHBHPOBATH HCTIOIb30BATh OMPEICICHUS
reOMETpUYECKUX (GHUryp ¥ TOHATHH, JEeMOHCTPUPOBaTh MPUMCHEHHE
MONTyYEHHBIX YMEHUH B (DU3MKE M TEXHUKe. DTH CBA3U HauOosiee SIPKO BUIHBI B
TeMax «Bexktopbn», «TpUrOHOMETpUYECKUE COOTHOIIEHHUS»,«MeTo
koopauHaT» U «Teopema [Tudaropar.

B 3akmoueHne conniéMcsl Ha BEJIMKOrO MaTeMaTHKa M acTpoHoMma lloranHa
Kemepa, 4to0bl emié pas MoauepKHyTh U METANPEIMETHOE, U BOCITHUTATENHHOE
3HavyeHue reomerpuu: “Geometria una et aeterna est in mente Dei refulgens:

cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”%.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornmacHo yueOHOMY maHy B 7—9 kiaccax wu3ydaercsi y4eOHbBIH Kypc
«l'eomeTpusi», KOTOPBIM  BKJIIOYAET  CIEAYIOUIME OCHOBHBIE  pa3fesbl
conepkanusi: «l'eomerpudeckue GUrypbl M HMX CBoiicTBay, «V3mepeHue
reOMETPUYECKHUX BEIUYMHY, a Takke «JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTHY,
«BexkTopb», «/IBmkenus miockoctuy U «IIpeodpazoBanust mogo0us».

VYueOHBII IIaH NpeaycMaTpUBAeT HW3y4eHHE I'eOMETpUH Ha 0a30BOM YPOBHE,
HCXOns U3 He MeHee 68 ydeOHBIX YacoB B yueOHOM TOAY, BCErO 3a TPH rona
o0yuenust — He MeHee 204 Jacos.

! Teomerpus enuHa 1 BeyHa, oHa GiucTaeT B boxbeM ayxe. Halma mpu- 4acTHOCTB K Hel
CIIY)KUT OJHAM W3 OCHOBAHHIii, 10 KOTOPHIM YeJOBEK JODKeH ObITh 0OpasoM Boxbrm
(http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)

COJIEP>)KAHUME YUEBHOI'O KYPCA (IT1O TOAAM OBYYEHN )
7 kaacc

HavanbHble noHsTHst reoMeTpud. Touka, mpsimMasi, OTPE30K, JIyd. Yroa. Bumbl
yrinoB. BeprukanbHble M cMexHble yrubl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapasiensHOCTh U MepIeHIUKYIIIPHOCTD MPSIMbIX.
Cummerpuunbie Gurypbl. OCHOBHbBIE CBOWCTBAa OCeBOi cuMmerpuu. [Ipumepbl
CUMMETPHH B OKPYKAIOIIEM MHUpE.

OCHOBHBIE TTOCTPOCHHSI C TOMOILIBIO IMPKYNIS M JHHEHKH. TpeyroabHHK.
BricoTa, Mmeanana, OMicCeKTpHCa, UX CBOMCTBA.

PaBHOOCIpEeHHBII W PAaBHOCTOPOHHWHA  TPEYrONbHUKH.  HepaBeHCTBO
TpEyroJbHUKA.

CBoiicTBa M TPU3HAKK PABHOOEIPEHHOTO TpeyroiabHUKA. [Ipu3HaKu paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NMpPHU3HAKU MApaIeTbHBIX NpsAMBIX. CyMMa YIOB TpeyrojbHHKA.
BHeninue yras! TpeyroabHUKA.
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[IpsimoyronbHelid  TpeyroabHuK. CBOMCTBO  MEQMaHBl  MPSAMOYTOJIBHOIO
TpEeyrojibHUKa, MNpOoBeIEHHOH K  runoreHyse. IIpusHaku  paBeHCTBa
MIPSIMOYT OJIBHBIX TPEYTOJILHUKOB. [IpsIMOYronbHBIH TpeyroabHUK C yriaoMm B 30°.
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa O OonblieM yriae W OONbIIeH CTOPOHE TPEYTOJbHUKA.
[leprieniuKkynsip U HaKJIOHHAS.

l'eomerpuueckoe Mecto Touek. buccekTpuca yrma UM CepeAMHHBIN
MEPIEHAUKYJIISAP K OTPE3Ky Kak T€OMETPUUECKUE MECTa TOUYEK.

OKpy)KHOCTb U KpYT, XOpJia U AUaMeTp, UX cBoiicTBa. B3aumHoe pacnonoxkenue
OKpY’KHOCTH U mpsiMoii. KacaTenpHast n cexyiast K OKpyxHOCTH. OKpYKHOCTb,
BNHCAHHAS B yros. BriicanHast ¥ onmucaHHasi OKPYKHOCTH TPEyrolbHUKA.

8 kimacce

UYerbipéxyronpuuku. [lapamienorpamm, ero mpu3Haku W cBoicrBa. YacTHble
cllydad NapaiesorpaMMoB (TpsIMOYTOJNIBHUK, pOMO, KBaApar), UX MPU3HAKA U
cBoiictBa. Tpameuus, paBHOOOKas Tparmelys, €€ CBOMCTBA U TPH3HAKH.
IIpsimoyrosbHas Tpaneuus.

Meron ynBoenust Menuanbl. LleHTpanbHas cummerpus. Teopema dDaieca u
TeopeMa O MPONOPIHOHATIBHBIX OTPE3Kax.

CpenHue TMHUHU TPEYTOIbHUKA U Tpaneuu. LIeHTp Macc TpeyroabHHKa.
[logoOue TpeyronbHUKOB, KOG duiMeHT nonodus. I[lpusHaku nogo0us
TpeyroiabHUKOB. [IpuMenenne moxoOus npu pelieHn: MPaKTHIeCKUX 3a1ad.

CaoiicTBa 1uiomiajeii reomerpuueckux ¢Guryp. Dopmyabl s IUIOMAAN
TpeyroJibHUKa, Mapajienorpamma, pom6a u tpanenuu. OTHOLIEHUE IIIOIaAei
MoA00HBIX QUTYP.

Boruncnenue ruiomaneil TpeyrojabHUKOB M MHOTOYIOJIbHUKOB Ha KJIETYaTOH
Oymare.

Teopema [Iludaropa. Ilpumenenune teopembl Iludaropa mnpu perieHun
MIPAaKTHYECKUX 3a]au.

CuHyc, KOCHHYC, TAaHI€HC OCTPOro yrjla TpsIMOYTOJIBHOTO TpPEyroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMETpHUecKne (YHKIINN
yrioB B 30°, 45° u 60°.

BnucanHble U LEHTpAJIbHBIE YIJIbI, YTOJI MEXKIY KAcaTelbHOM U XOPAOU. YTIIbl
MEXIy XOpJaMH U CEKyIIMMH. BrincaHHbIE U ONHMCAaHHBIE YETHIPEXYTOJIbHUKH.
BsanMHuoe pacronoxenne IByx okpyxHocTel. Kacanme okpyxuocteid. OOmme
KacaTeJbHbIE K IBYM OKDPYKHOCTSIM.

9 kaacc

Cunyc, kocunyc, TanreHc yriaoB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXeCTBO. DOPMYITBI IPUBEICHUSL.

Pemenne TpeyrombHUKOB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PerieHue
MPAaKTHYECKNX 3a/ad C HCIIONb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMbI
CHHYCOB.
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[IpeobpazoBanue momodust. [lomoOue cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o Mpou3BeNEHUH OTPE3KOB XOPJI, TEOPEMBI O MIPONU3BEICHIH OTPE3KOB
CEeKYIIMX, TEOPEMa O KBa/IpaTe KacaTelbHOM.

Bekrop, umHa  (MOmyab)  BEKTOpa,  COHANpPaBJIEHHBIE  BEKTOPBI,
MIPOTUBOIOIOKHO ~ HAINpaBJCHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOpaMu. Pa3nokeHne BEKTOpa 1o IByM
HEeKOJJTMHEeapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE TPOW3BEICHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKACHHS JUTHH U yIJIOB.

JlekapToBbI KOOpJIMHATHI Ha TUIOCKOCTH. YpaBHEHHs NMPSIMOW MU OKPY)KHOCTH B
KOOp/IMHATAX, MEPECeUeHNEe OKPYKHOCTEH M NPsSMbIX. MeTo1 KOOpJMHAT U €ro
MIPUMEHEHHE.

[IpaBuibHBIE MHOrOYroNbHUKH. [lJinHA OKpy)XHOCTH. ['pagycHast ¥ paanaHHas
Mepa yria, BBIYMCIEHHE JUIMH JAyr OKpyxkHocTed. [lmomans kpyra, cexropa,
CerMeHTa.

JIBIDKEHUsI IIJIOCKOCTH W BHYTPEHHHE CUMMETpuH (uryp (dieMeHTapHble
npezacraienus). [lapannensHsiit nepenoc. [ToBopor.

IUTAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHWMA
PABOYEU [TPOI'PAMMEBI KYPCA (110 T'OJIAM OBYUEHU )

OcBoenue yueOHOro kypca «l'eomerpust» Ha ypOBHE OCHOBHOTO OOLIEro
00pa3oBaHuA JODKHO OOECIEUMBATH JOCTIKEHHE CIEAYIOIUX IPEIMETHBIX
00pa30BaTeNbHBIX PE3yJIbTATOB:

7 knace

e Pacrmo3HaBaTh HM3yYCHHBIC TI'€OMETPUUYECKHE (DUTYPBI, OIPEASISTh KX
B3aMMHOE  DAaCIOIIOKEeHHE, H300pakaTh TreoMeTpUuYecKre  (Uryphbl;
BBITIOJIHSTh YEPTEIKU [0 YCIOBUIO 3a1a4u. VI3MepsITh IMHCHHBIC U YIIIOBbIC
BENMYUHBL. Perate 3agadd Ha BBIYKMCICHUC JUIHH OTPE3KOB M BEIMYHH
YIJIOB.

e Jlenath rpyOyi0 OLCHKY JIMHEHHBIX W YIJIOBBIX BEIHYHMH [PCSIMETOB B
peabHOI YKU3HHU, PA3MEPOB IPUPOIHBIX 00BEKTOB. Pasinyars pasMepsl ITHX
00BEKTOB IO MOPSIIKY BETHIHHBL.

o CTpouTh 4epTeXkU K TEOMETPUUCCKIM 3a/1auaM.

e [lonb30BaThcsl MPHU3HAKAMU PABEHCTBA TPEYrOJbHHKOB, HCIOIb30BaTh
OpPU3HAKA W CBOMCTBA PAaBHOOCAPEHHBIX TPEYrOJIBHHKOB TP PELICHHH
3aj1a4.

o [IpOBOIMTD JOTHIECKUE PACCYKICHMUS C MCIIONB30BAHIEM TCOMETPHICCKIX
TEOPEM.

e [lonb30BaThCSl MPH3HAKAMH PABEHCTBA MPSMOYTONBHBIX TPEYrOIbHHUKOB,
CBOMCTBOM MeEJMaHbl, MPOBEAEHHONH K THUIIOTCHY3e MPSIMOYTrOJIBHOIO
TPEYroJbHUKA, B PEIICHIN IFeOMETPHICCKHX 3a/1a4.

e OnpenensiTh NapaUIeIbHOCTh MPSAMBIX C TOMOIIBID YIJIOB, KOTOpBIC
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obpazyer ¢ HMMH cekymas. Ornpenenirs NapauieNbHOCTh MPSIMBIX C
TIOMOIIBIO0 PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOM MPSMOM JIO TOYEK APYron
MIPSIMOA.

e Pemare 3a7a4n Ha KJIeT4aTON Oymare.

o [IpoBOAMTH BBIYUCICHUS] M HAXOJWTh YMCIOBbIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3a/adaX € MCIOIb30BAaHUEM CYMMBI YIJIOB
TPEyroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TPH
repeceyeHny  JBYX  MAapaJUIelbHBIX  TNPSIMBIX  cekymiedl.  Pemats
MIPaKTHYECKUE 3a/1a4l Ha HAXOXK/ICHNE YTJIOB.

e Brajeth MOHATHEM TI'€OMETPHYECKOrO MECTa TOYEK. YMETh OMNpeNelsTh
OWCCEeKTpUCY yIia W CEpEIMHHBIN IEepHeHUKYIsp K OT- pe3Ky Kak
TEOMETPUUECKHE MECTa TOUEK.

e OopMynUpOBaTH ONPENETICHUs OKPYKHOCTH M Kpyra, XOpJsl M JHaMeTpa
OKPY)KHOCTH, TIOJIb30BaThCd MX CBOMCTBAaMH. YMeThb MPHUMEHATh 3TH
CBOICTBA TPH pEIICHUHU 3a/ad.

e Brasers MOHATHEM OMMCAHHOW OKOJIO TPEYrONbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ neHtp. Ilomb3oBaThes (aktaMu O TOM, YTO OMCCEKTPHCHI
YIJIOB TPEYrojbHHKA IIEPeceKaroTcss B OFHOM TOYKe, M O TOM, 4YTO
CepeiNHHbIC TEPIEeHINKYISPEl K CTOPOHAM TPEYrOJIbHUKA TIEPECceKaloTcsl B
OJIHOM TOYKE.

e BiiazieTh NOHATHEM KAacaTeIbHOM K OKPYKHOCTH, II0JIb30BaThCSI TEOPEMOM O
NEPIEHANKYSIPHOCTH KacaTeIbHOW M paauyca, HNPOBEAEHHOTO K TOYKE
KacaHusl.

e [lonb30BaTbCcst  MpoOCTEHIIMMM ~ TEOMETPUYECKUMH  HEPaBEHCTBAMU,
TIOHUMATh UX MPAKTHIECKUH CMBICI.

e [IpoBOAUTH OCHOBHBIE T'€OMETPHUUECKHE TIOCTPOCHUS C TIOMOIIBIO LIUPKYIIS
U JTUHEHKH.

8 ki1ace

e Pacio3HaBaTh OCHOBHBIE BHJABI UYETHIPEXYTONBHUKOB, MX 3JIEMEHTHI,
TIOJTb30BATHCS X CBOMCTBAMHU IPU PEIIEHUH T€OMETPHUECKUX 3a/ad.

o [IpuMeHATH CBOWCTBA TOYKM IIEPECEUECHHs MEANaH TPEyrojbHUKA (LEHTpa
Macc) B PEIICHUH 3a/1aY.

e Braners MOHATHEM CpefHEH JIMHUN TPEYrOJIbHUKA U TParelyu, IPUMEHATh
UX CBOMCTBAa TMpHM pEIICHHH TeOMETpHUecKuX 3anad. Ilomb3oBaThes
TeopeMoil dasneca U TEOPEMOM O MPONMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh
WX JJISl peIIeHHs TPaKTHIECKUX 3aa.

e [I[pumeHATp  TpHU3HAKM  TOMO0MS  TPEYTONBHUKOB B DEIICHUH
TEOMETPUUECKUX 3a1ad.

o [lonb3oBatecst Teopemoii [lmdaropa mist pemeHus TeOMETPUYECKHX U
MIpaKkTHYeCKnX 3a1ad. CTPOUTh MaTeMaTHIecKyi0 MOJIENb B MPAKTHYECKUX
3a/adax, CaMOCTOSITENBbHO JENaTh YepTEéX W HAaXOIUTh COOTBETCTBYIOIIHE
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JUTUHBL.

e Brianers TOHATHMSMHM CHHYCAa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
MIPSIMOYT'OJIFHOTO  TpeyrojibHuKa. [lob30BaThCs STHMHU TOHATHAMH IS
pelIeHus MPaKTHYECKUX 3a/1ad.

o Boraucnsars (pa3nmuuHbpIME crioco0amMu) TUIOMAAb TPEYTOJIbHHUKA U IUIOMIAIN
MHOTOYTOJIBHBIX (HUTYp (MONB3YsICh, TJE€ HEOOXOIMMO, KaJbKYISTOPOM).
[TpuMeHsTh NONyYeHHBIE YMEHUSI B IPAKTHUYECKUX 3aja4ax.

e Brajners MOHSTHSMH BIIMCAaHHOTO W IEHTPAIBHOIO YIJla, HCIOJIB30BATH
TEOpEMBI O BIHCAHHBIX yIJIaX, YIJIaX MEXIY XOpJaMHu (CeKyIIUMH) U yrie
MEXy KacaTelbHON M XOp/I0i NIPU pEelIeHNH TeOMETPHUYECKHX 3a/1ad.

° BJ'IaZ[eTL IIOHATHEM OIIMCAHHOI'O '-IeTI)IpéXyFOJ'II)HI/IKa, MPpUMCEHSATH CBOMCTBa
OIIMCAHHOTI'O quBIpéXerHIJHI/IKa pu pCUICHUM 3a1a4.

e [IpumeHsTh  MoONMy4YeHHbIE  3HAaHWUS  HA  TPaKTUKE —  CTPOUTH
MaTeMaTH4ecKue MOJIeNM JUIsl 3ajad peajbHOM JKW3HH M TPOBOJAUTH
COOTBETCTBYIOIIME  BBIYMCICHHS C  NPUMEHEHHEM  Tomo0us |
TPUTOHOMETPUH (TIONIB3YSICh, I/Ie HEOOXOMMO, KAIIbKYJISTOPOM).

9 kinace

e 3HaTh TPUTOHOMETPUIECCKHUE (byHKLII/II/I OCTPBIX YIVIOB, HaXOAWUTb C HUX
NIOMOIIBIO  PA3JIMYHBIE  3JIEMEHTHl  NIPSIMOYTOJIBHOTO  TPEYroJbHHKA
(«pemieHne MPSMOYTOIBHBIX TPEYrOABHUKOBY»). HaxoauTe (C MOMOIIBIO
KaJIbKYJIATOpA) AJIMHBI U YIJIBI UL HETaONNYHbBIX 3HAYCHUH.

o [lonb3oBatecs ¢dbopmynamu HPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKHM TOXIECTBOM JUIsl HAXOXK/IECHUSI COOTHOIIECHUN MEKIY
TPUTOHOMETPUYECKUMHU BETHUHHAMH.

e Vcronp30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JUI HAaXOXKICHHS
pPa3MYHBIX JIEMEHTOB TPEYrojbHUKA (PELIEHHE TPEyroJIbHUKOBY),
MIPUMEHSATH UX MPH PELICHUN TEOMETPUIECKUX 3a1a.

e Brajers NOHATHAMH HpeoOpa3oBaHUsL MOAOOMSA, COOTBETCTBEHHBIX
9JIeMEHTOB MOAOOHBIX ¢uryp. Ilonmp3oBaTbes cBOicTBaMH  TIOJOOMS
NPOU3BOJIBHEIX (DUTYp, YMETh BBIYUCIATH JUIMHBI U HAXOMUTH YIJIBL Y
nonoOHbIX (uryp. [IpuMeHaTs cBOMcTBa TONOOUS B IPAKTHYECKUX 3a1adax.
YMeTh NIPUBOIANUTH IPUMEPHI MOAOOHBIX (DUTYp B OKPYKAFOLIEM MHUPE.

e [lonb30BaTeCcst TeopemMamMM O IPOM3BEACHWM  OTPE3KOB  XOpX, O
MIPON3BEACHUN OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

o Tlomp30BaThCs BEKTOpPAMH, MIOHUMATh WX T€OMETPHUYCCKHN U (PH3WIECKU
CMBICII, TIPIMEHATh MX B PEHICHWH T€OMETPUIECKNX N (U3MUECKHX 3aad.
[TpuMeHATh CKaJIIpHOE MPOM3BEICHNE BEKTOPOB Ul HAXOKACHHS [UIMH H
YTJIOB.

o [lonb30BaThCst METOJOM KOOPAWHAT HA IUIOCKOCTH, TPHMEHATH €ro B
peLIeHNH TeOMETPUUECKUX 1 TMPAKTUYECKHX 3a/1ad.
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e Briajieth MOHATHSIMU MPABUIBHOIO MHOTOYTOJILHUKA, JUTMHBI OKPYXXHOCTH,
JUITUHBI JIyT'U OKPY)KHOCTH M PaJUaHHOM Mepbl yIJia, YMETh BBIYHCIISATH
IO b Kpyra W ero uacreil. I[IpuMeHSATh NONyYeHHbIE YMEHHS B
MPAaKTHYECKUX 3a/1auax.

e Haxoaute ocu (WK IIEHTPBI) CUMMETPUU (HUTYDP, NPUMEHSTH JBIKCHUS
IUIOCKOCTH B MPOCTEUIIINX CITyYasiX.

o [IpuMeHATh  MONyYEHHbIC  3HAHWS HA  MPAKTHKE —  CTPOUTH
MaTeMaTH4ecKre MOJICIH Uil 3ajad PealbHON JKU3HK W IPOBOAUTH
COOTBETCTBYIOIIME  BBIUHCIEHHsST C  NPUMEHCHHEM  TOJo0Hs |
TPUTOHOMETpUYECKUX  (yHKIWMHA  (HMOMB3ysch, TA€  HEOOXOAMMO,
KaJIbKYJISTOPOM).

72



TEMATHUYECKOE I[INTAHUPOBAHME YYEBHOI'O KYPCA (ITO TOAAM OBYUEHI )

7 xaacc (68 4)

HasBanmue pa3aena
(Tembl) Kypca (4HcJI0
4acoB)

OcHOBHOeE coaep:kaHue

OcHoOBHbBIE BU/BI 1eSITEIbHOCTH 00y4aIOLIUXCH

[IpocTeiimue
reoMeTpuiecKne GUIypbl
U ux cBoiicrBa. U3mepenne
reoMeTpH4eCKNX BeJTHIHH
(14 v)

[pocreiimye reomeTprueckue 0ObEKThI:
[TOYKM, TpsIMBIE, JIY9H U YIJIBI,
IMHOT'OYT'OJIbHUK, JIOMaHasl.

(CMeKHBIE U BEpTUKAJIBHBIC YTIIBI.

IPaGoTa ¢ mpoCTEHIIMMH YepTeKaMH.
IM3mepeHne THHEHHBIX 1 YIIIOBBIX BEJUYHH,
BEIYMCIICHHE OTPE3KOB U YIJIOB.

[Mepumerp u miomans ¢uryp,
COCTaBIICHHBIX U3 TIPSIMOYIOJIbHUKOB

DopMyYJIHMPOBATH OCHOBHBIC TTOHSTHS M ONPE/ICICHHS.
Pacno3HaBaTh H3y4CHHBIC FT€OMETPHYCCKUE PUTYPBI,
ornpeaesiTh WX B3aUMHOE PACMONIOKCHHE, BBINOJIHATH
MEePTEX 0 YCIOBHIO 3a/1a4H.

TIpoBOANTH MPOCTEHIIINE MOCTPOCHHS C TIOMOIIBIO IIUPKYJIS 1
ITMHEHKH.

I3MepsITH THUHEHHBIC U YIJIOBBIC BEIMYHHEI
FeOMETPUYECKUX U IPAKTHICCKUX OOBEKTOB.

OnpenessiTh «Ha I71a3» pa3Mepsl peaabHbIX 00bEKTOB,
MPOBOIUTH rPYOYIO OLICHKY HX Pa3MepoB.

PemaThb 321241 Ha BHIYHUCIICHHUE [IHH OTPE3KOB U BEIUUHH
YTJIOB.

Pemiarhb 321241 Ha B3AUMHOE PACIIONIOKEHUE TEOMETPHIECKHIX
uryp.

IMpoBoAUTD KIACCHHUKALHMIO YITIOB, BHIYHCISTD JIHHEHHbIC
11 yIIIOBBIE BENMYUHBI, MPOBOAUTH HEOOXOIMMbIE
IMOKa3aTeNbHBIe PACCYIKICHHUSL.

BHAKOMUTBHCS ¢ MCTOPH el PA3BUTHS T€OMETPUH
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Ilpodonocenue

Hassanue pasjeaa OcHOBHbBIE BUBI 0
(TeMsl) Kypca (uucsio OcHoBHOe coep:kanue ABT AESTETLHOCTH 00yHAIOMHXCS
4acoB)

TpeyronsHUKH [MoHsiTHE O paBHBIX TpEYroiibHUKaX W |Pacmo3HaBaTh mapbl PaBHBIX TPEYrOJbHHKOB HA T'OTOBBIX

(22 uv) [MEpBUYHbIE MPEJCTABICHUS O paBHBIX [EPTeXkKax (C yKka3aHUEM IPH3HAKOB).
(KOHTpy?HTHBIX) ¢urypax. Tpu mnpu3Haka |[BeIBoauTh  CciencTBUS  (PaBEeHCTB  COOTBETCTBYIOIIMX
[paBEHCTBA TPEYr OJILHUKOB. PIIEMEHTOB) M3 PaBEHCTB TPEYrOJIbHUKOB.
[Mpu3Hakn  paBeHCTBa  HPSIMOYTONBHBIX ((POpMYJIHpPOBATH OIIpe/IeNICHNSI: OCTPOYTOJILHOTO,
[TPEyrOJIbHUKOB. CBOWCTBO ~ MeJIuaHbl [TYHOYrOJIBHOTO, MIPSIMOYT OJIBHOT O, paBHOOEPEHHOTO,
MPSIMOYTOJIBHOTO TPEYr OJIbHUKA. [PABHOCTOPOHHETO TPEYTOJFHUKOB;, OMCCEKTPUCHI, BBICOTEI,
PaBHOOEIPEHHBIE W PABHOCTOPOHHME [MEIWAHBl TPEYrOJILHHKA; CEPEAMHHOIO IEPIEHANKYIIpa
TpeyronbHUKH. [Ipy3HAKM M CBOWCTBa [OTPE3KA; MEPUMETPA TPEYrOIbHUKA.
[pPaBHOOEAPEHHOTO TPEYrOJIbHUKA. DopMyIHpPOBaTh CBOKMCTBA M NPH3HAKU PaBHOOEIPEHHOTO
[IpoTuB Gomnblieil CTOPOHBI TPEYTONbHUKA TpeyroabHUKA.
iexut Oonbimit yron. [Ipocreiimme CTponTh uyepTexH, pemaTb 3aJa4H  C  IIOMOILBIO
HepaBeHCTBa B reomeTpun. HepaBeHcTBO HAX0)KICHHS PABHBIX TPEYTOJIbHUKOB.
[TpeyronbHuKa. HepaBeHCTBO JIOMaHOM. [IpuMeHsITH  TpPH3HAKM ~ PAaBEHCTBA  MPSIMOYrOJIbHBIX
[IpsiIMOYTOIBHBIN TPEYroNbHUK C yriioM B 30°. TPEYrOJbHUKOB B 3a/1a4ax.
[lepBble MOHATHS O 10KA3aTEILCTBAX B Mcnonb30BaTh 1MQPOBBIE pecypchl ISl MCCJIeI0BAHUS
reoMeTpuu CBOWCTB M3y4aeMbIX QUryp.

BHAKOMUTBHCS ¢ MCTOPH el PA3BUTHS T€OMETPUH

[MapanneibHble [lapannensHple mpsiMble, HUX CBOHCTBa, ((POPMYJHPOBATH MOHSATHE APAJIICTbHBIX IPSIMBIX,

[mpsiMble, CyMMa YIJI0B [laTeiit  mocrymatr  EBkimma.  HakpecT [HAXOAMTh IIPAKTUYECKUE PUMEPDIL.

mpeyroibHuka (14 1) lTerxarue, COOTBETCTBEHHbBIE n |A3y4yaTh CBOWCTBA yIJIOB, OOpPa30BaHHBIX MPH MEPECCUCHUN
OZIHOCTOpOHHHUE YTJIbl (00pa- MapasuieIbHBIX MPSIMBIX CEKYIIEH.
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BOBAaHHbIEC TIPH MEPECEUCHUH MAPAIIEIBHBIX
MPSIMBIX CEKYIIEH).

[Ipu3Hak napayIeIbHOCTH IHPSAMBIX Yepe3
[PABEHCTBO PACCTOSIHUM OT TOYEK OJHOH
[IPSIMOI 10 BTOPOH Mpsi- MOM.

Cymma YIJIOB TPEYroJabHUKA u
IMHOT'OYT OJIbHUKA.

BHemTHHE YIB! TpeyroJbHUKA

[MpoBoauTh  [J0Ka3aTeNbCTBA  [ApaUICIbHOCTH  JABYX
MOpSIMBIX ~ C  TIOMOIIBIO  YIJIOB,  O0pa3oOBaHHBIX  IPH
[EPEeCCUCHUU ITUX IPSAMBIX TPEeThe MpsAMOil. BerumeasTs
CyMMY YIJI0B TPEYrOJIbHUKA U MHOIOYI'OJIbHUKA.
Haxomuts 49ncioBble W OyKBEHHBIE 3HAUCHUS YIJIOB B
FEOMETPUYECKHX 3a/layaX C HCIOJIb30BAHMEM TEOPEM O
CyMMe€ YIJIOB TPEyroJIbHUKA U MHOTOYT'OJIbHUKA.
BHAKOMMTBCS C UCTOPHE pa3BUTUS F€OMETPUU

OKpyKHOCTH U
KpYT.
["eomeTpryeckn
€ IIOCTPOEHUS
(14 1)

OKpYKHOCTb, XOpJIBI M JHAMETpPBI, HX
cpoiicTBa. KacarenbHas K OKpYKHOCTH.
OKpYKHOCTb, BIHCaHHas B yroi. [loHaTue
o I'MT, nmnpumeHeHme B  3ajayax.
Ibuccexrpuca u CepeaUHHbII
MepreHIUKyIIp KaK TeOMETPUUECKUE MEcTa
[TOYEK.

OKpyKHOCTb, OITHCaHHasI OKOJIO
[TpeyroibHuKa. BrucanHas B TpeyrolbHUK
OKPYKHOCTb.

[Ipocreiiiue 3a1aun Ha IOCTPOESHUE

@opMyJIHPOBATH  ONpeAeJeHHsI: OKPYXHOCTH, XOpJIB,
MamMeTpa M KacaTelnbHOM K OKpyxkHocTH. M3ydars nx
CBOMCTBa, NMPU3HAKH, CTPOMTH ueprexu. HMcciaemoBars, B
TOM YHCIIe MCMOJIb3ysl HU(POBBIEe pecypechbl: OKPY)KHOCTB,
BIMCAHHYIO B YTroOJI; LIEHTP OKPYKHOCTH, BIHMCAHHOW B yroll;
[PAaBEHCTBO OTPE3KOB KacaTeNIbHbIX.

M cmonb3oBath MeTox ' MT 111 nokazarenbcTBa TEOPEM O
nepece4eHnH OMCCEKTPUC YIIIOB TPEYTOJIbHUKA
CepeIMHHBIX NEPHEHIUKYIISIPOB K CTOPOHAM TPEYTONBHUKA C
romorpio 'MT. OBi1ageBaTh NOHATHSAMM BIIMCAHHOHN U

O CAaHHON OKPY’KHOCTEH TpeyroabHUKA, HAXOAUTH LIEHTPBI
DTUX OKPYXHOCTEH.

PemiaTh OCHOBHBIE 3a/1a4M HA MOCTPOEHMe: yriia, PaBHOTO
ITAHHOMY; CEPEIMHHOTO IMEPIEeHANKYIApa JaHHOTO OTPE3Ka;
MpsAMOM,  MPOXOsIIeH  4Yepe3  JaHHYd  TOYKYy U
MePIIeHIUKY/SIPHOM JaHHOW MPSIMON; OMCCEKTPUCHI TAHHOTO
yTJ1a; TPEYTONBHUKOB O Pa3INYHBIM 3JIEMEHTAM.
BHAKOMHTBCS ¢ HCTOPHUeEil pa3BUTHS T€OMETPUH
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IIpooonscenue

HasBanmue pa3aena
(Tembl)
Kypca (44¢J10 YaCcoB)

OcHoOBHOe coaep:kaHue

OcHoOBHbBIE BU/BI AeSITEIbHOCTH 00y4aIOLIUXCH

I[loBTOpeHue, 06001MEeHNE
BHaHMI1
(4 )

[ToBTOpeHME M 0OOOIICHUE OCHOBHBIX
MOHATHI M METOIOB Kypca 7 Kiacca

Pemarb 3a4a4Yd Ha NOBTOPCHHUE, WIITIOCTPUPYIOIINE CBI3U
IMEXKY pa3JINIHbIMHU YaCTsMH Kypca

8 kiacc (68 4)

Ha3Banmue pasnena
(TemMbI)
Kypca (41cJI0 YacoB)

OcHoBHoOe coaepkanue

OcHOBHbBIE BUBI AeSITEILHOCTH oﬁyqammnxcsl

|UeThIpéXyroJibHUKHU
(12 v)

[MapanienorpaMmM,  €ro  NpU3HAKH U
cBOliCTBA. HacTHble ciydan
mapasuienorpaMMoB (IpSAMOYT OJIBHHK,

[poMO, KBajapaT), UX MPU3HAKA M CBOMCTBA.
Tpanerus. PaBHOOOKass W HPsIMOYroJibHas
[Tparnenyy.
'Y nBoeHMe
CUMMeTpHs

MeE/IUaHBbI. Lenrpanpnas

I300paskaTh M HAXOIUTDH HA YEPTEKAX YETHIPEXYrOJbHUKU
[PA3HBIX BUJIOB U UX JIEMEHTHI.

DopmyupoBaTh onpe/iesIeHNs: napajuiesorpaMma,
MpsSIMOYTOJbHKKA, pomOa, KBajpara, Tpareuy, paBHOOOKOM
Tpamenuu, OpsAMOYroyiibHOM Tpamnenuu. Jloka3plBaTh H
HCIO/IL30BATH MPHU PellleHNH 3a/1a4 IIPU3HAKH M CBOKCTBA:
rapajuienorpamMma, IpsiMO- YrOJIbHHKA, pomOa, KBajpara,
Tpamenuy,  paBHOOOKOW  Tpameuud,  OpsSMOYrOJIbHON
Tparnenuy.

[IpuMeHATb MeTO/ YABOCHHUS ME/IMaHbl TPEYTOJIbHHUKA.
Mcnonb3oBaTh LH(POBBIE pPECypehbl Ul MCCIEIOBAHMS
CBOMCTB M3y4aeMbIX (QUryp.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS T€OMETPHI
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Teopema ®aJjieca u
Teopema o
MPONOPLUHOHAIBLHBIX
oTpe3kax, mogo0HbIE
TPEeyroJibHUKH

(15 1)

Teopema  @®aneca u  TeopeMa O
[TPOMOPLMOHAIBHBIX OTPE3KaXx.

CpemHsist JIMHUSL TpeyroibHUKA. Tpanenus,
e€ CpeHsIsl TMHUS.

[IponoprioHaIbHBIE OTPE3KU, [IOCTPOCHUE
UeTBEPTOro MPOMOPLUOHAIBHOIO OTPE3Ka.
CBolicTBa LIEHTpa Macc B TPEYrOJIbHUKE.
[MomoOubIe TpeyrombHUKW. Tpu mpu3HaKa
momoOust  TpeyronbHUKOB. [IpakTHueckoe
pUMEHEHne

HpOBOI[I/ITb MOCTPOCHUSA C IIOMOILIBIO LHUPKYIIA U JIMHEUKH C

mcrone3oBaHue — TeopeMbl ~ Dameca M TEOpEMBI O
[IPOMOPLIMOHAIBHBIX ~ OTpe3KaX, CTPOMTh  UCTBEPTHIN
[IPOIOPLIMOHAIBHBIN OTPE30K.

I[poBomuTh  J0KAa3aTENBLCTBO  TOMO, YTO  MEJHAHbI

TPEYroJbHUKA IMEepeceKaroTcs B OMHOM TOYKE, U HAXOAUTH
CBSI3b C IIEHTPOM MacC, HAXOAMTH OTHOIIEHHE, B KOTOPOM
MeJIMaHBI JIETSITCSI TOYKOM NX Tepe- CeUeHHsL.

IHaxomuTs 110100HBIE TPEYrOIBHUKH Ha TOTOBBIX YepTekKax C
[yKa3aHHEM COOTBETCTBYIOIIMX ITPU3HAKOB MOI00MSI.

Pemiats 3agaum Ha TOMOOHBIE TPEYrOJBHUKH C TIOMOIIBIO
CAMOCTOSITEJIFHOTO TOCTPOSHHSI YepTeXell M HaXOKICHHS
MOTOOHBIX TPEYTrOJIBHUKOB.

IMpoBoOANTH 10KA3ATEJIBCTBA C HCIIOIB30BAHHEM ITPU3HAKOB
moo0us.

/loka3bIBaTh TPH IIPU3HAKA IOJO0HS TPEYTOJILHUKOB.
MpuMeHATH,  IOJNYYCHHbIE  3HAHWA  OPH  PELICHUU
reOMETPHYECKNX U MPAKTHYECKUX 3a/a4.

BHAKOMMTBHCS C HCTOPHEI Pa3BUTUS T€OMETPHU

[Liomans. Haxoxxaenune
IUIoIA/Iei TPeyroJILHUKOB
M MHOTOYT OJIbHBIX (PUTYP.
[L1omaau nogo0HbIX

uryp (14 v)

[TonsiTre 06 0OIIel TEOpUH ILIOLIA IH.
DopMynbl I IUIOIIAAM  TPEYrOJbHHKA,
mapasienorpamma. OTHOIIGHHE IUIOMAAeH
[TPEYTrOJILHUKOB C OOLMM OCHOBaHHEM HJIN
00111elt BHICOTOI.

OBJ1a1eBaTh NEPBUYHBIMHU NPEACTaBJICHUAMUA 00 0611.161\/'1

reopun Iwiomaau (Mepsl), (opMyJaMpoBaTH CBOMCTBa
[UIOLIA/IM, BBISICHATh MX HArJISHBIA CMBICI.

BeiBoauTh  GOpMyNIBl  IUIOWAQAM  [APALIEIOrpamma,
TpeyrojbHHKa,  Tparmenud W3 (GopMynasl  TIIOMIAAN

MPSIMOYTONbHIKA (KBapara).
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Ilpodonocenue

HasBanmue pa3aena
(TemMbl) Kypca (4HcJI0
4acoB)

OcHoOBHOe coaep:kaHue

OcHoOBHbBIE BU/BI 1eSITEIbHOCTH 00y4aIOLIUXCH

BerauciaeHue ruiomanei cnoxHbIX (uryp
epe3 pa3OueHne Ha YacTu U JOCTPOEHHUE.
[Mnomaau Gpuryp Ha kaeTyarToi Oymare.
[Mnomamu moxoOHbIX (uryp. Beruncnenue
miomaned. 3amauum  C  MPAKTHYECKUM
conepkanueM. PereHne 3aau ¢ HOMOLIBIO
METO/1a BCIIOMOTaTeJIbHOM IO 1K

IBbIBOIUTHL (hopMyITEI IO N BBIITYKJIOT'O
UETBIPEXYrOJIbHUKA Yepe3 JUarOHaIM U Yrojl MEeKAy HUMH.
Haxoants mromanyu ¢Guryp, n300pak€HHBIX Ha KIETYATOH
Oymare, HCMOJIb30BATh pa30rMeHNe Ha YaCTH U JIOCTPOCHHE.
Pa30upare npuMepbl HCIOJIb30BAHHMS BCIOMOIaTENbHON
[UIOLA/IU JUIsl PELIEHUs TeOMETPUUECKHX 3a/1a4.

'HaxoauTsp 1wiomaau nogoOHeIX Guryp. Beraucasite
TUTOIIAIN PA3IMYHBIX MHOT'OYTOJIBHBIX (DUTYD.

Pemars 3aa4n Ha IUIOLIA/Ib C IPAKTUYECKUM COZIEPKaHUEM

Teopema Iludaropa u
Ha4yajia TPUTOHOMETPHH
(10 u)

Teopema ITugaropa, e€ noka3aresibCTBO H

[pUMEHEHHE. O6paTHas Teopema
[Mudaropa.

Onpenenenue TPUTOHOMETPHIECKHX
(byHKIHIT 0CTpOro yria,
[TPUTOHOMETPHYECKHE  COOTHOLICHHS B
PSIMO- YTOIIBHOM TpeyronbHuKe. OCHOBHOE
[TPHTOHOMETPHIECKOS TOX/IECTBO.
CooTHOLIGHHST ~ ME@XIy  CTOPOHAMH B

MPSMOYTOIBHBIX TPEYrOJIbHUKAX C YIIIaMU B
“5° m45°;30° n 60°

loka3piBaTh Teopemy Iludaropa, ucmonb3oBaTh e B
MNPaKTHYECKUX BbIYUCIICHUSAX. DOPMYIHPOBATH ONPE/IEICHUS
TPUTOHOMETPUYECKHX (DYHKIMH OCTPOro yria, MpoBepsiTh UX
KOPPEKTHOCTb.

IBHIBOMTH TPUTOHOMETPHYECKUE COOTHOLICHUS B
[IPSMOYTOJIEHOM TPEYI OJIbHHKE.

IMccoieoBaTh  COOTHOLICHUS — MEXKIY  CTODOHAMH B
MPsIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60°.

Mcnonb3oBaTh  GOpMyYIBl  NPUBENCHUS U
[TPUTOHOMETPUYECKOE TOXKJIECTBO JUIsl HAXOXKJICHHS

OCHOBHO€
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COOTHOIIGHHH MEXJy TPUTOHOMETPUUCCKUMH (YHKIHSIMH
[pa3IMYHBIX OCTPBIX YIJIOB.

IIpUMEHATh NOJNYYCHHBIC 3HAHUA U YMEHUsI IIPU PELICHUU
[IPaKTUYECKUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEi pa3BUTHS T€OMETPUH

'YTJIBI B OKPY/KHOCTH.
BrincaHHbIe H ONHCAHHBIE
UeThIPEXyroibHUKH.
[KacarenbHble K
okpyxHocTH. Kacanne
OKpY:KHOCTeii

(13 u)

BriicanHble W LEHTpPAIbHBIC YIIBI, YOI
IMEXJTy KacaTelIbHO! U XOpAOH. YTIbl MEKAY
XOpAaMH U CEKYLHMHU.

[BriicanHbIe " OITHCaHHBIE
MEeTBIPEXYrOJIBHUKH, WX  NpPU3HAKH |
cBoiicTBa. [IpuMeHeHre STHX CBOWCTB IpH
[PELIIEHNH TEOMETPHUYECKHX 3a/1ad.

IB3anmHOe pacroynokeHne AByX OKpPYKHOCTEH.
IKacanue okpyxHocTei

DopMy/IHpPOBaTh OCHOBHBIE OIPEJICIICHHUS, CBA3aHHbIE C
yraaMu B Kpyre (BIMCaHHBIH yroi, LEHTPalbHbIN yrom).
[HaxoauTh BIMCaHHbIE YIIIbI, OMUPAIOLINECS HA OJHY JIYTY,
BBIYHCIATH YIIIbI C HOMOIIBIO TEOPEMBI ONMCAHHBIX YIiIax,
TEOPEMBI O BIIUCAHHOM UYETBIPEXYTOJIbHUKE, TEOPEMBI O
LIEHTPAIBLHOM yTJIe.

IMccoieroBaTh, B TOM YHCIIE C TIOMOLIBIO IIH(POBBIX PECYPCOB,
BIIMCAaHHBIC W OIMCAHHBIC HYETHIPEX YrOIbHHUKHU, BHIBOAUTH
MX CBOMCTBA M NMPU3HAKH.

M cnonb30BaTh 5TH CBOMCTBA M IPU3HAKY NIPH PELICHUH 33134

[loBTOpEeHue, 06001IeHN e
BHAHUI
(4 )

IToBTOpEHNE OCHOBHBIX TOHSATUI M METOJ0B
KypcoB 7 u 8 kiaccoB, 0000IIeHHEe 3HAHUI

PemaTh 3a1a4M Ha NOBTOPEHUE, MILTIOCTPUPYIOLIHE CBSA3U
MESK/ly pa3IMUHBIMU YacTsIMU Kypca
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9 knacc (68 4)

HasBanmue pa3aena
(TemMbl) Kypca (4HcJI0

OcHoOBHOe coep:kaHue

OcHOBHBIE BH/IBI AESITEJIbHOCTH 00y4AKIIHXCS

Pemelme Tpeyro.m,nmcm;
(16 1)

Teopema kocuHycoB. (O60OImEHHAS)
[feopemMa CHHYCOB (C paiiyCOM OIUCAHHOM
OKpykHOCTH). Haxox/ieHue JUTHH CTOPOH 1
BEJINYKH YTJIOB TPEYTrOILHUKOB.

[@opMyria MIoIa i TPEYroibHUKA Yepes3 JBe
CTOPOHBI 1 yrol Mekay HuMu. Dopmyria
IUTOIIAM YETHIPEXYTONBbHUKA YEPe3 ero
ITMaroHaIHK YroJl MEK/LY HUMH.
[MpakTHYeCKOE MPUMCHCHHE JOKa3aHHBIX
[reopem

4acoB)
Tpuronomerpus. Onpenenenne TpUroHOMETpHIECKUX (QyHKIMI|(POpMYIHPOBATE  OMpe/esIeHus TPHUTOHOMETPHIECKHX
TeopeMbl KOCHHYCOB M lyrsoB or 0° mo 180°. (hyHKIUI TYMBIX M IPSIMBIX YTJIOB.
CHHYCOB. IKocrHyc ¥ cHHYC TPSMOro M Tynoro yria.  (BLIBOAMTH TeopeMy KOCHHYCOB W TEOpeMy CHHYCOB (c

[PaZINyCOM ONMUCAHHON OKPY/KHOCTH).

Pemarp TpeyroibHUKH.

Pemarp npakTHYecKHe 3aJauM, CBOIILIMECS K HAXOXKICHHUIO
[PA37IMYHBIX AJIEMEHTOB TPEYrOJIbHHKA

[IpeoGpa3oBanue nogoous.
MeTtpuyeckue
COOTHOLIEHNS B
OKPY’KHOCTH

(10 u)

[ousitue o mpeodpazoBaHUU OO0
(COOTBETCTBEHHBIE JIEMEHTBI TTOI0OHBIX
buryp.

[Teopema 0 MPOU3BEACHUN OTPE3KOB XOP/I,
[TeopeMa O MPOM3BEICHUH OTPE3KOB CEKYILHX,
[reopeMa O KBaapaTe KacaTelbHOM.
[IprMeHeH!e B PEIICHUH Te€OMETPHUUYECKHIX
Bamau

OcBanBaTh NMOHSITHE IPeOOPA30BAHUS MOJOOHS.

M ccnenoBaTh OTHOLICHHE JIMHEHHBIX JIEMEHTOB (QUTYp TIPH
mpeobpa3oBanun noxodusi. HaxoauThk npumepsl momo0us B
OKpY)KarowIei AeHCTBUTEIBHOCTH.

IBLIBOIMTH METPUYECKUE COOTHOIICHHS MEXIY OTpe3KaMu
XOpJ, CEeKYLIIMX W KacaTelbHbIX C MCIIOJIB30BAHUEM
BIMCAHHBIX YIJIOB ¥ IOJOOHBIX TPEYrOJIbHUKOB.
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Pemarb TEOMCTPHUYCCKUE 3aJladyd U 3aJa4du U3 peaanoﬁ
PKU3HHU C MCITIOJIb30BAHHUEM HOE[O6HI)IX TPEYroJIbHUKOB

OKPY>KHOCTH U MPSIMOM.

BexTopbl OnpenencHue BEKTOpoB, ciokeHne W |[Mcnmojib30BaTh BEKTOpbl KaK HAlpaBICHHBIE OTPE3KH,
(12 v) [PA3HOCTb BEKTOPOB, YMHOXKEHHE BEKTOpA HA [MCCAEA0BATH reoMeTpUYECKUI (mepemernienne) U
[MHCITO. (bu3mdeckuii (Cria) CMBICITBI BEKTOPOB.
[DHU3MYIECKMIA W TEOMETPUYECKUM CMBICI [3HATH ONpeJeJieHHsl CyMMBl M Pa3sHOCTH BEKTOPOB,
[BEKTOPOB. [YMHOXEHUS BEKTOpa Ha 4HCIIo, HCCJIeI0BATH
IPazmoxenne BEKTOpa o JBYM [F€OMETPHUYECKHI 1 (QU3UIECKUH CMBICIIBI 3THX ONEParHi.
[HEKOJJIMHCAPHBIM BEKTOpaM. KOOp}]I/IHaTLI Pemarn TeOMETPHUYCCKUE 3aJadu C  UCIHOJIb30BaHUEM
BEKTOpA. BEKTOPOB.
CKaJIsIpHOE TIPOM3BEJICHHE BEKTOPOB, €ro [PACKIAAbLIBATL  BEKTOp II0  [BYM  HEKOJUIMHEAPHBIM
MpUMEHEHUE [UI1 HaXOXICHHMS [JUIMH U [BEKTOpam.
yTJ10B. IMcnmoab30BaTh  CKAIAPHOE  IPOU3BEACHUE  BEKTOPOB,
IPerienue 3aJ1a4 C IIOMOILbIO BEKTO- POB. BBIBOAUTH €I'0 OCHOBHBIC CBOMCTBA.
HpI/IMeHeHI/Ie BEKTOPOB Ul pelle- Hus BbraucasaTh CyMMY, Pa3HOCTb MU CKaJIAPHOE IPOU3BEACHUC
BaJa4y KUHEMATUKN U MEXaHU- KU BEKTOPOB B KOOp/IMHATAX.
[IpUMEHSITh CKaJspHOE NPOU3BEJCHUE JUIS HAXOXKICHUS
IUIMH U yTJIOB
/lexapToBBbI /lekapToBbl ~ KOOpAMHATHI ~ Touek Ha (OcBaMBATh NMOHSITHE MPSIMOYTOJILHON CHCTEMBI KOOPAMHAT,
KOOPAUHATHI HA [[UIOCKOCTH. ITeKapTOBBIX KOOPIMHAT TOUKH.
mtockocTH (9 1) |YpaBHeHHe MIPSIMOIA. VrinoBoii |[BBIBOAMTBH ypaBHEHHE HPSAMOM U OKPYKHOCTU. BbigensiTh
Ko3p(dHUIMEHT, TaHreHC yrjia HAKIOHA, [OJNHBIM KBaapaT JUIl HaXOXKIEHMs ILeHTpa M pajuyca
MapajienbHple W TCPIEHIUKYISIPHBIC |[OKPYKHOCTH IO €€ yPaBHEHUIO.
MpsIMbIE. PemaTts 3aJauM Ha HAaXOXKICHHE TOYEK IEPeceUeHUs
\VpaBHeHHe  OKpykHOCTH. HaxosaeHue [IPAMBIX M OKPYKHOCTEH € IIOMOIIBIO METO/d KOOP/IMHAT.
[KOOpJIUHAT TOUEK MepeceyeHus
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Ilpodonocenue

HasBanmue pa3aena
(Tembl)
Kypca (44¢J10 4aCcoB)

OcHoOBHOe coaep:kaHue

OcHoOBHbBIE BU/BI 1eSITEIbHOCTH 00y4aIOLIUXCH

IMeTo/1 KOOpJIMHAT MTPH PEeILICHUH
[PEOMETPUUYECKUX 3a]1au.
IMcronb30BaHNe METO/Ia KOOPIMHAT B
MPaKTUYECKUX 3a/1a4ax

IMcmonb30BaTh CBOMCTBA YriioBoro koddduimenTa npsiMoit
TPU  pEeIIeHWH 3ajad, I ONPEJCICHUs PACIIONOKEHUS
PSIMOM.

IIpuMeHsITh KOOPJMHATBI TPU PELICHUH T€OMETPUUECKHX U
MPaKTHYECKUX 3a/1ad, JUIS TIOCTPOCHUsI MaTeMaTHYeCKHX
MojierIelt pealibHbIX 3a1a4 («MEeTO KOOPAUHATY).
[Monb3oBaThest A TIOCTPOGHMS U MCCIEIOBaHHN
1(POBBIMU PECYPCAMH.

BHAKOMHUTBCS € UCTOPHUEI Pa3BUTHS I€OMETPHN

[IpaBuJIbHBIE
MHOTOYr0JIbHUKH. [lTHHa
OKPY’KHOCTH M IIOIAAB
Kpyra. Beruucienue
nuiomae

(8 1)

[TpaBuIIbHBIC MHOTOYTr OJIbHUKH, BHIYHCIICHUE
mx sneMenToB. Yncno n u mHa
OKpyxHOCTH. J[IMHA TyTU OKPYXKHOCTH.
IPanranHast mepa yria.

[l1omans Kpyra U €ro 3JI€eMEHTOB (CeKTopa
1 cermenTa). Beruncnenue miomanei ¢uryp,
BKJTIOYAIOLIHX

PIIEMEHTBI Kpyra

DopMyIHpPOBATH ompeieNieHue MpaBUIIBHBIX
MHOTOYT OJIbHUKOB, HAXOAUTh UX 3JIEMEHTBL

[lonb30BATbCA TOHATUEM JUIMHBI OKPYXHOCTH, BBEAEHHBIM
C MOMOIIbIO TIPABUIILHBIX MHOIOYrOJIbHUKOB, ONpPeNessiTh
YHCIIO T, ATMHY JYTH U paJIMaHHYI0 MEpy yria.

I[IpoBOANTH Hepexo OT PaJHaHHOI Mephl yrila K IpalyCHOH
1 HA0OOPOT.

OnpeensiTh IIOMAAL KPyTa.

IBeiBoAUTH popMyIIbl (B TPagyCHOM U paJHaHHON Mepe) uis
IUTHH JyT, TUIOIIA/eil CEKTOPOB U CETMEHTOB.

BbluucasaTh wiomaad QGuryp, BKIIOYAIONIMX — 3JIEMEHTbI
OKPYKHOCTH (Kpyra).

IHaxoauTh 1iomiaay B 3ajja4ax peajbHON )KU3HU
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V{BH:KEeHUSI NJIOCKOCTH

(6 )

[loHsTe 0  JOBWIKCHMU  IUIOCKOCTH.
[lapamienbHblil  mEpeHoc, HOBOPOT U
cummetpusi. OcH U IEHTPBI CHMMETPHH.

[Ipocreiiiue MpUMEHEHYsI B PEILICHUHU 3a1a4

Pazoupars  mpuMephl,  WUIIOCTPUPYIONIWE  MOHSTHS

IIBMKCHUS, LICHTPOB U OCEH CUMMETPUU.

(@opMyJIMPOBAThL OIPEACICHUs IapalIeIbHOIO IepeHoca,

[IOBOPOTa U OCEBOH cUMMETpUU. BbIBOAUTBH UX CBOMCTBa,

HAXOAUTH HENOJBM/KHBIC TOUKH.

IHaxomuTh EHTPHI U OCH CHMMETpPHUI POCTEHIHX GHUryp.

[IpuMeHATH NapajuIeNIbHBII MEPEHOC U CUMMETPHUIO IIpU

pEIIeHHN TeOMETPHIECKHX 3a1ad (pa3oupaTh MPUMEPHI).

Mcnmoab30BaTh TSI TOCTPOCHHS U HCCIIEJOBaHUN I(POBBIE
eCypChl

[loBTOpEHMe,
0000IIeHNE,
CHCTEeMATH3AMSA
3HAHMIT

(7 9)

[ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB
KypcoB 7—9 kitaccoB, 0000IIeHHE 1
cucTremaru3aiys 3HaHui. [Ipocreiimme
reoMeTpuyeckue GUryphbl U UX CBOWCTBA.
M3mepeHne reoMeTpUUECKUX BETHYHH.
TpeyroIbHUKH.

[MapannensHble M HEPHEHIUKYISPHbIC
MpsIMBIE.

OxpyxHOCTb U Kpyr. ['‘eomerpuueckue
MOCTpOEHUsA.  YIIbl B OKPYKHOCTH.

BricanHble ¥ ONHCaHHBIE OKPYKHOCTU
IMHOTOYT OJIbHUKOB.

OnepupoBaTh MOHATHAMM: (QUTypa, TOUKA, MpsMasi, yrodi,
MHOTOYTOJIbHAK, ~PaBHOOEIPEHHBIH W  PaBHOCTOPOHHUIMA
TPEYrONbHUKH, TPSIMOYTOJIBHBIA TpPEYrOJNbHUK, MEHaHa,
OHCCeKTprCca ¥ BBICOTA TPEYrojbHHKA, IapalieorpamM,
poMO, TIPSAMOYrOJIbHHK, KBaJpaT, Tpareuus; OKPYKHOCTb,
KacaTeJIbHas; PAaBEHCTBO M Nojg00Kue (GUryp, TpeyrolbHUKOB;
MapajyIeIbHOCTh U MEPIECHAUKYIAPHOCTh NPSMbBIX, Yroll
MEX/Iy MpAMBIMH, CHMMETPUS OTHOCHTEIBHO TOYKH U
MPSIMOIf; JUIMHA, DAacCTOSHUE, BEIMYMHA YIJa, IUIOLIA[b,
epumMerp.

Mcmonb3oBaTh  (OpPMYJbI:  [EepuUMeTpa U
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH U IUIOLIA-

TUIOIA TN

2 371ech TIpeICTaBIEHBI YIEMEHTHI COIEPIKaHUs Kypca, U3ydaBIInecs B 5—8 K1accax U TpeOyromue
MOBTOPEHHUs, 0000IIeHNsT U cucTeMaTHzanuu. OOpaiarbest K 5TOMy MaTepualy MOKHO B BHIE

AKI€HTa Ha 3aBEpLIAOIICM JTare

u3ydeHus Kypca 9 Kmacca WIH  paclpesiensiTbh 110

COOTBETCTBYIOIIMM TEMATUYECKUM pa3JiciaM, U3yda€MbIM B TCUCHUC y‘{EGHOFO rozaa.
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Ilpodonocenue

HasBanmue pa3aena

(Tembr) OcHOBHOE coiepKaHue

OcHOBHBIE BH/IBI JeATEJIbLHOCTH 00y4AIOLINXCSI
Kypca (YHCJI0 YacoB) JbI X Y4aroul

[psiMast 1 OKPY>KHOCTb. Im1 kpyra, 00bEMa MPsAMOYroIbHOrO NapasuieIeuIe/ia.
HeTbipéXyronpHUKN. BrincanHbie U OnepupoBaTh NOHATHSAMM: [PSAMOYTOJNBHAs — CHUCTEMaA
OITICaHHBIE YETHIPEX YT OJIBHUKH. [KOOPJMHAT, BEKTOp; MCMOJb30BATH OSTH MOHATUS JUIS
[Teopema IMudaropa " Hayana [IPEJCTABICHUS JIAHHBIX M PEIICHUs 3a- Jad, B TOM YHCIIE W3
[TPUTOHOMETPUH. Pemenue o0mux |Ipyrux  y4eOHbIX mnpeaMeroB. Pemars  3agaum  Ha
[TPEyrOJIbHUKOB. MOBTOPEHHE OCHOBHBIX MOHSTUH, WUIIOCTPALUIO CBs3ei
[IpaBUIBLHBIE MHOTOYT OJTBHUKH. MEX/y Pa3IMYHBIMM 4acTAMM Kypca. Beidupars merton s
[peoOpa3oBaHus MIOCKOCTH. JIBHKEHNSL. [PEIIICHUSI 3a/1a4H.

[Mono6ue. CuMmeTpws. Pemarp 321241 U3 IOBCEAHEBHON JKU3HU

[Lnomanes. Beraucnenue miomanei. [hromanm
MomoOHBIX (uryp.

/lekapTOBBI KOOPAWHATHI HA TUIOCKOCTH.
IBekTophl Ha IIOCKOCTH

I[Tpu pazpabotke padodeil TporpaMmbl B TEMATHIECKOM IUIAHUPOBAHUH JODKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIONB30BaHHS
ANEKTPOHHBIX  (IM(BPOBBIX)  00pPA30BATEIBHBIX  PECYPCOB,  SIBISIOMIMXCS  y4eOHO-METOAMYECKUMU  MaTepHaiaMu
(MyNbTUMEIUHHBIE TPOrPaMMBl, JJIEKTPOHHBIE YYEeOHHKM W 3aJayHUKH, OJICKTPOHHBIC OHOIMOTEKH, BHUPTYyaJbHBIE
nabopaTopun, UTPOBBIC MIPOrPaAMMBI, KOJUIEKIINHU IH(PPOBHIX 00pa30BaTEIBHBIX PECYPCOB), HCHONB3YEMBIMA U OOyICHUS H
BOCITMTAHHS Pa3IMYHBIX TPYII IONB30BATENCH, NPEACTABICHHBIMH B JICKTPOHHOM (LH(POBOM) BHAE M PEaIH3yIOIIMH
aupakTraeckne Bosmoxkaoctn MKT, conepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa3oBaHHU.
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PABOYAS NTPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKAY.
7-9 KITACCBbI

HEJIN U3YUEHUA YYEBHOI'O KYPCA

B coBpeMeHHOM IH(PPOBOM MHUPE BEPOSTHOCTh M CTATHCTHKA MPUOOPETAIOT BCE
OOJIBIIYIO 3HAYUMOCTb, KaK C TOUKH 3PCHHUSI MPAKTHICCKUX MPUIOKCHHUH, TaK 1
UX oI B 00pa30BaHMH, HEOOXOAUMOM Ka)XXIOMY YeloBeKy. Bo3pacraer uucio
npodeccuii, NpPH OBIAJCHUH KOTOPHIMH TpeOyeTcs Xopoiias Oa3oBast
MOJrOTOBKA B OOJACTH BEPOSITHOCTH M CTATHUCTHKH, TaKas MOATOTOBKA BaKHA
JUTSI IPOJIOJKEHUST 00pa30BaHUS U sl YCTICITHOM MPO(heCcCHOHATBHON Kapbephl.
Kax/plii 4eI0BeK MOCTOSHHO MPHHUMAET PEIICHUS] Ha OCHOBE MMEKOIIMXCS Y
HEero JaHHbIX. A U1 OOOCHOBAHHOTO TPHHSATHS PEIICHHS B YCIOBHSX
HEJI0CTaTKa WM W30bITKa MH(OpPMalH HEoOXOJUMO B TOM YHCIE XOPOIIO
chOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATHCTHYECKOE MBINLICHHE.

liMeHHO mMO3TOMY OCTPO BCTaja HEOOXOAMMOCTh  Cc(HOPMHUPOBATH Y
obyuvatronmmxcsi (pyHKIHMOHAJIBHYIO T'DaMOTHOCTb, BKIJIIOYAIONIYIO B ceds B
KaueCTBE HEOTHEMIIEMOW COCTABISFONICH YMEHHE BOCIIPHHUMATD M KPUTHICCKA
aHAIN3UPOBATh HMH(OPMALMIO, MPEACTaBICHHYI0 B pa3JIMYHBIX (opmax,
[IOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX pPEAJIbHBIX IPOLECCOB H
3aBUCUMOCTEHM,  NPOU3BOAUTL  IPOCTEHIINE  BEPOATHOCTHBIE  PaCUETHI.
3HaKOMCTBO C OCHOBHBIMH IPHHIMIIAMHM cOOpa, aHaliM3a M IPEeICTaBJICHHA
JaHHBIX M3 pa3NiMuHbIX cep KHU3HM OOLIeCTBA M TOCYAapcTBa MPUOOIIAET
00y4aronmxcst K OOLIeCTBEHHBIM HHTepecaM. M3ydeHne 0CHOB KOMOMHATOPUKH
pa3BHBaeT HABBIKHM OpraHU3aLiy Iepedopa 1 Moacyéra Yucia BApHaHTOB, B TOM
qucie, B NPUKIAJHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH Teopuu TIpados
co3naér Marematuueckuit (QyHaameHT Uit (OPMHUPOBAHUS KOMIIETCHIMI B
obnactu wuHpoOpMaTHKU u IMOPOBBIX TexHonoruit. Ilomumo storo, mpu
W3y4YEHHH CTATUCTHKH U BEPOSTHOCTH OOOTaIIAOTCS MPEICTABICHHS yIaIlUX Cs
0 COBPEMEHHOW KapTHHE MHpa M METOJax €ro HMCCIeJOBaHUs, (HOPMHPYETCS
NOHMMaHHE PO CTaTUCTUKM KaK MCTOYHHMKA COLHMAJIbHO 3HAYMMOMN
nH(GOPMAIUK ¥ 3aKJIabIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

B cooTBeTCTBUM C TaHHBIMH LETSIMHU B CTPYKTYpE MPOrpaMMbl yaeOHOro Kypca
«BeposiTHOCTP W CTaTUCTHKa» OCHOBHOHM IIKOJBI BBIICICHBI  CIEIYIONIHE
COZIepIKaTEINbHO-METOJHICCKHE muann:  «lIpeacTaBieHHe JaHHBIX M
oIcaTellbHasl CTaTUCTHKA»; «BeposTHOCTB»; «JIeMEHTBI KOMOWHATOPHKID);
«BBenenue B Teopuro rpadosy.

Conepxxanue nuHUM «lIpeacTaBieHne JaHHBIX W OIHCATENIbHAS CTATUCTHKA»
CIIY’)KUT OCHOBOU I ()OPMHPOBAHUS HABBIKOB PaOOTHI ¢ WH(POpPMAIHWCH: OT
YTEHUs W HWHTEpIpeTalud HHPOPMALMH, NPEICTABICHHOW B TaOnuuax, Ha
aMarpamMMax M rpadukax g0 cOopa, NMpPEeNCTaBICHHS M aHalh3a IaHHBIX C
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HCTOJNB30BAHUEM CTaTHCTHMUYECKUX XapaKTEPUCTUK CPEIHMX M pacCeUBaHMS.
PaGorast ¢ maHHBIMH, OOy4aroIIMecss ydaTcs CUMTHIBATh M MHTEPIPETHPOBATDH
JIaHHBIE, BBIBUraTh, apIyMEHTUPOBATh U KPUTUKOBATh MPOCTEHIINE THIOTE3HL,
PasMBIIUIATE HaJl (PAKTOPAMH, BBI3BIBAIOIIMMH U3MEHUYNBOCTD, M OL[CHUBATh MX
BJIMSTHAE HA PacCMaTPUBAEMbIE BETUUUHBI U IIPOLECCHI.

WnTynTHBHOE NpEACTaBICHUE O CIy4alHOW W3MEHYMBOCTH, HCCIIEIOBaHHE
3aKOHOMEPHOCTEH M TEHJIEHIMH CTaHOBUTCS MOTHBHMPYIOIEH OCHOBOW st
U3Y4eHHUs TeopuM BeposTHocTedl. bosblnoe 3HaueHMe 37ech  MMEIOT
MIPaKTUYECKHE  3aJaHus, B  YAaCTHOCTU  ONBITHI C  KJIACCHYECKUMU
BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHsiTe BEpOSITHOCTH BBOAWTCS Kak Mepa MpaBAONOJIOOMs CIydaiHOro
coObrTus. Ilpu u3ydyeHnn Kypca oOydarolmecs 3HAKOMSTCS C TPOCTEUIINMHU
METOZIaMU  BBIUHCIIEHHS BEPOATHOCTEH B CIy4alHBIX JKCHEPHUMEHTaxX C
PaBHOBO3MOXHBIMHU JIEMEHTAPHBIMHM MCXO/IaMHU, BEPOSITHOCTHBIMU 3aKOHaMHU,
TIO3BOJISIIOIIMMH ~ CTAaBUTh W pellaTh Ooyiee CIOXKHbIE 3a7a4u. B kypc BXomsT
HavdaJIbHbIC MNPEACTABJIICHUA O Cﬂyqaf/lIHbIX BCIIMYMHAX MW HUX YHUCIOBBIX
XapaKTepUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaroOLIMXCS €
MHO>XKXECTBaAMH )41 OCHOBHBIMU onepanrusaMu Hax MHOXECTBaAMU,
paccMaTtpuBarOTCs INPUMEPbl NPUMEHEHMs Ul pELICHUs 3a1ay, a Takxke
HCIIOIb30BaHMS B IPYTUX MaTeMaTHUECKUX Kypcax U yueOHBIX MIpeaMeTax.

MECTO YUYEBHOI'O KYPCA B YYEBHOM ITJIAHE

B 7—9 kmaccax m3ywaercss Kypc «BeposATHOCTh M CTaTHCTHKa», B KOTOPBIN
BXoaAT paznensl: «llpencraBieHne AaHHBIX W ONMCATENbHAS CTATHCTHKAY;
«BeposTHOCTEY; «D1eMeHTHl KOMOMHATOPHUKNY; «BBeneHne B Teopuio rpagoy.
Ha usyuenne naHHOro Kypca OTBOAMT | yueOHBII yac B HEJENIO B TEUEHHE
Ka)1oro rozia odoy4ueHwus, Bcero 102 yueOHbIX yaca.

COIEPXAHUE YYEBHOI'O KYPCA (110 TOAAM OBYYEHU )

7 kaacc

[IpencraBnenne NaHHBIX B BHIAEC TAONMWIl, AWarpamM, TpaduKoB. 3aroHEHHE
TaOIUI, YTEHWEe ¥ TOCTPOCHUE AuarpamMMm (CTOMOWKOBBIX (CTONOUATHIX) M
KpyroBbIX). UteHue rpadukoB pearbHBIX MporeccoB. V3Biedenne nHpopMamm
13 AWarpamMM M TaOJIHI, NCTIOIb30BAHUE M MHTEPIPETAIHS JaHHBIX.
OmucarenbHasi CTaTUCTHKA: CpegHee apu(MEeTHdeckoe, MeIuaHa, pa3Max,
HauOoJbIIee ¥ HaWMEHbIEe 3HAa4eHHs HaOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CIy4aiiHOM M3MEHYUBOCTH.

Ciy4aiiHbIli SKCIIEpUMEHT (OMBIT) M CilydaiiHoe coObiThe. BepostHOoCTh 1
gactoTa. Ponb MallOBEPOATHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHH B
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pupoje 1 B odmiecTse. MoHeTa M UrpajibHasi KOCTh B TECOPUHU BEPOSITHOCTEH.
I'pad, Bepmmna, pebpo. Crenens BepmmHbl. Yucno pédep M cymMmapHas
crenens BepunH. [Ipencrasienue o cesisHoctu rpada. Lemn n muxist. [Tytu B
rpagax. O6xox rpada (3tinepos myTs). [IpencraBnenne 00 OpHEHTHPOBAHHOM
rpage. Pemenue 3amad c momounsio rpagos.

8 kiace

[IpencraBnenue NaHHBIX B BUjaE TaOJUIl, quarpamm, rpadukoB. MHOXECTBO,
JJIEMEHT  MHOXECTBA, IOAMHOKECTBO. Omnepanyy HaJ MHOKECTBAMM:
o0bequHEHUe, IepecedeHue, pononHeHue. CBoiicTBa  omepaiuid  Haj
MHOJKECTBAMH:  IIEPEMECTUTEIBHOE, COYETATENIbHOE,  PaCHPEICIUTENbHOE,
BKJIIOYEHMs. lcronb3oBaHMe TIpaMYecKOro IPe[CTaBICHUS MHOXKECTB I
OMUCaHUs PeaTTbHBIX

IIPOLIECCOB U SIBJICHUH, IIPU PEILICHUH 3aau.

N3mepenue pacceumBaHus AaHHBIX. Jlucnepcusi M CTaHAAPTHOE OTKIOHEHHUE
YUCIIOBBIX HAOOPOB. JlnarpaMma paccenBaHusL.

OnemeHTapHble  COOBITHS  ciydaifHoro omblta.  CiydaiiHble — COOBITHSL
BepositHoctit  coObITHiL. OIBITBI ¢ PaBHOBO3MOXXHBIMH ~ 3JIEMEHTapHBIMH
cobbiTusimu.  Citydaiinpiii  BbIOOp. CBsI3b  MEXKIy MaJOBEpPOSTHBIMH U
NPAaKTUYECKU JOCTOBEPHBIMHU COOBITHSIMHU B TIPUPOJIEC, OOIIIECTBE U HAYKE.
HepeBo. CBoiicTBa IepeBhEB: €ANHCTBEHHOCTh MYTH, CYIIIECTBOBAHUE BUCSIUECH
BEPILIMHBI, CBSI3b MEXJIy 4YHUCIOM BepIIMH U uucioM pédep. IIpasuino
yMHOXKeHHs. Pemienue 3agady ¢ nomompio rpado. [IpoTrBomonoxHbIe
cobbitusi.  Jlnarpamma  Diiepa.  OObelMHEHHE M TepeceYeHUE COOBITHH.
HecoBmecthbie coObiTusi. DopMmyna CIOKEHHS BEPOSTHOCTEH. Y CllOBHAs
BeposATHOCTh. [IpaBuino ymuoxkenus. Hezasucumeie coObiTus. IIpencraBnenue
9KCIIEpUMEHTa B BUjE JiepeBa. PelrieHue 3a/1a4 Ha HaXO0XKJICHUE BEPOSTHOCTEH
TIOMOIIIBIO JepeBa CIIy4aifHOTO SKCIIEPUMEHTa, Tuarpamm Jifnepa.

9 kJacc

[IpencTaBnenne AaHHBIX B BHIE TAOIUII, JHAarpaMm, Ipa)uKoB, HHTEPIPETALH
JaHHBIX. UTEHHE M TOCTpOEHHE TabMMILl, AuarpamMM, rpaduKoB MO peasbHbIM
JTAHHBIM.

[epecranoBku u ¢axropuai. CoveTaHUs] ¥ YUCIO COUETAHU. TpeyroibHHUK
[Nackans. Pemmenne 3a1ad ¢ ncmons30BaHEM KOMOMHATOPHKH.

I'eomerprueckast BeposSTHOCTh. CIydalHBIA BBIOOp TOYKH H3 (UTYpHI Ha
TUTOCKOCTH, U3 OTpe3Ka U U3 YU OKPYKHOCTH.

Ucnerranne. Yenex u Heynada. Cepust HCIBITaHUH 110 miepBoro ycmexa. Cepus
ncnbITannit bepryrmn. BeposTHOCTH COOBITHI B cCepry UCTIBITAHNH bepHymu.
CrnydaiiHas BETMYMHA W pACIpENCNeHHEe BEpOATHOCTeH. MaTeMaTmaeckoe
oxumanue U jaucnepcusa. [IpuMepsl MaTeMaTHYeCKOro OXHIAHHS KAk
TEOPETUYECKOTO CPEHETO 3HAUECHUS BEIMYUHBL. MaTeMaTHYeCKOe OKUAaHUE U
JMCIIEpCHsl CITy4ailHOM BETUYUHBI
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«YHUCJIO YCIIEXOB B CCPUU HCIBITAaHUN BepHyﬂJ’II/I».
IlousiTie 0 3aKOHE OOJBIIMX YHUCEL. I/I?)MCPCHI/IC BCpOHTHOCTCﬁ C IIOMOIIBIO
4yacToT. Pojb U 3HaUeHHE 3aKOHA OOJIBIINX YKCEN B Mpupoac u 06III€CTBC.

[UIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHWMA
PABOYEU ITPOI'PAMMBI KYPCA (11O TOJJAM OBYUEHU )

[IpeaMeTHbIE PE3YIBTATHI OCBOCHUS Kypca «BepOsATHOCTh U CTATUCTHKA» B 7—
9 Kiaccax XapaKkTepHU3yTCs CICAYOIINMHE YMEHHUSMH.

7 knace
e Unrtare umH(pOpMAaIMIO, IPEACTABICHHYIO B Ta0MUIAX, Ha JHarpaMmax;
TIPE/ICTABISITh AaHHBIE B BHJE TAaOJIUI, CTPOUTH JHarpaMMbl (CTOIOMKOBBIE
(cronbuaTtbie) ¥ KPyroBbie) 110 MacCUBAM 3HAUCHHUH.
e OnuchbiBaTh W HMHTEPIPETUPOBATH  PEAIbHBIE YHCIOBBIE JIAHHBIE,
NpeJICTaBICHHbBIC B TA0NIUIIAX, HA AUarpammax, rpadukax.

e llcnonb3oBaTh ISl OMUCAHUS JAHHBIX CTATUCTHUECKHUE XapaKTEPUCTUKHU:
cpenHee  apu(MeTHdYeckoe, MeJauaHa, HauOoJbllee U HauMEHbIIee
3HAYEHUS, pa3Max.

e lImers mpezacraBiieHHME O ClIy4yallHOW WM3MEHUMBOCTM Ha IMPUMEPAX LEH,
¢U3MYeCKUX ~ BEIMYMH,  AHTPOIOMETPUYECKHX JIAHHBIX;  UMEThb
MIPEACTABIEHUE O CTATUCTUYECKON YCTOMUYNBOCTH.

8 kuace

e lI3Bexate M mpeoOpa3oBBIBATh MH(POPMALMIO, NPEACTABICHHYIO B BHIC
TaOnuu, auarpamm, rpaQuKOB; MPEACTABIATH JAHHBIE B BHAE TaOIuI,
JarpamM, rpapuKoB.

e OnuchIBaTh J@HHBIE C TMOMOIBIO CTATUCTUYECKHUX ITOKa3aTeNei: CpeHUX
3HaUeHMH M Mep pacceMBaHMs (pa3Max, IUCIEPCHst M CTaHJIapTHOE
OTKJIOHEHHE).

e HaxoaWTe YacTOTBl YHCIOBBIX 3HAYEHWHA W YaCTOTHI COOBITHH, B TOM
YHCcyIe M0 pe3yIbTaTaM M3MEPEHUH 1 HaOII0ICHHIH.

e HaxoauTh BEpOSTHOCTH CITy9aliHBIX COOBITHI B OMBITAaX, 3HAS BEPOSTHOCTH
JIEMEHTAPHBIX COOBITHH, B TOM YHCIE B OINBITAX C PABHOBO3MO)KHBIMHU
3JIEMEHTAPHBIMHA COOBITHSIMHU.

e Vcrionp3oBaTh rpad)uueckue MOJETH: JEPEBO CIYYailHOrO 3KCHEpPHMEHTa,
JrarpaMMBbl Diiniepa, IucioBas mpsimMasi.

e OnepupoBaTh MOHATHUSIMH: MHOKECTBO, IOJAMHOXECTBO; BBINIOIHATH
orepanyy HaJ MHOXECTBAMH: OOBEIMHEHHE, TEpeceueHne, IOMOIHEHHE;
MEPEUHCIIATh HIEMEHTBI MHOXKECTB; IPUMEHSATH CBOWCTBA MHOKECTB.

e Vcrionp3oBaTh rpauueckoe MpeACTaBICHHE MHOXECTB M CBSI3eH MEXAy
HUMH 751 ONMCaHMS IPOLECCOB U SIBICHUMN, B TOM YHUCIE NPU PELICHUH
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3aa4 u3 Apyrux y‘IC6HLIX mpeaAMETOB U KYpCOB.

9 kaacce

L] H3BJ‘I€KaTB u Hp€06pa3OBLIBaTI) I/IH(I)OpMaIII/I}O, OpEeACTABJIICHHYIO B
PAa3JIMYHBIX HNCTOYHHUKAX B BHUIEC Ta6J‘II/IH, Juarpamm, Fpa(I)I/IKOB;
OpeACTaBJIATL JaHHBIC B BUAC Ta6J‘II/ILI, JAuarpamm, Fpa(i)I/IKOB.

L] PeHIaTB 3aaa4d OpraHu30BaHHbBIM nepeGopOM BapHaHTOB, a TaK- K€ C
HCIIOJIb30BAHUEM KOM6I/IHaTOpHLIX IpaBUiI 1 METOOB.

L] I/ICHOJ'IIBOBaTI) OIMMCATCIBHBIC XAPAKTCPUCTHUKH JII MACCHBOB YHCIIOBBIX
JaHHBIX, B TOM YHCJIC CPCAHUEC 3HAYCHHUA U MCPBI paCCCUBAHUA.

L] HaXOI[I/ITI) HaCTOThI 3Ha‘-IeHPII71 1 4aCTOThI COGLITI/ISI, B TOM YHCJIC OJIB3YACH
pe3yabTaTaMu MPOBEASHHBIX U3MEPCHUHN M HAOTIOACHUI.

e HaxoauTh BEpOSTHOCTH CITy4aiHBIX COOBITHIA B M3y4E€HHBIX OIBITaX, B TOM
YHClie B ONbITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHSIMH, B
CepUsIX UCIBITAHUH J10 IIEPBOrO YCIIeXa, B CEPUSIX UCIIbITAHUI bepHyiu.

e lImers mnpencraBieHHE O CIydyallHOW BEJIMYMHE U O PACHPENEICHUU
BEPOSATHOCTEH.

e lImers mpejcraBieHHe O 3aKOHE OOJBLIMX YHUCENT KaK O MpOSIBICHUU
3aKOHOMEPHOCTH B CITy4allHOW M3MEHYMBOCTH M O POIM 3a- KOHA OOJBIIHX
YHCel B PUPOJIE U OOIIECTBE.
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TEMATHUYECKOE ITNTAHNPOBAHUWE YUEBHOI'O
KYPCA (IIO0 T'OAAM OBYYEHUN )

7 xaacc (34 4)

HasBanmue pa3aena
(Tembl) (YHCJIO YACOB)

OcHOBHOe coaep:kaHue

XapakTepHCTHKA JeATeIbHOCTH 00y4AaI0IUXCS

[IpeacTaBiieHne JaHHBIX
(7 1)

[MpencraBieHue JaHHBIX B TaONHIAX.
[MpakTH4yecKre BEIYUCICHHS TI0 TaOINIHBIM
ImaHHBIM. VI3BleWeHWe W WHTEpIIpeTarys
rabIMuHBIX TaHHBIX. [IpakTHdeckas pabora
(Tabmursny.

[padmueckoe mpencraBieHUE HaHHBIX B

BUIIC KPYTOBBIX, CTOJIOMKOBBIX
(crombuateix)  auarpamm.  YUrteHwme u
moCcTpocHHe JIHArPaMM. IMpumepsr
Imnemorpaduueckux JIarpaMM.

[pakTuyeckas padora «JuarpammbD)

OcBauBaTh CHOCOOBI  TPEJACTABICHHS  CTATHCTHYCCKUX
ITAHHBIX ¥ YHUCJIOBBIX MACCHBOB C MOMOIIBIO TaOIUIl |
TMarpaMM C  HCIOJNB30BAHMEM AaKTYaJbHBIX W  BaXKHBIX
ImaHHBIX  (emorpaduueckie — JaHHbIC,  MPOU3BOJICTBO
MPOMBIIIJICHHON ¥ CENIbCKOXO- 3SHCTBEHHOH TMPOIYKIIUH,
OOLECTBEHHBIE U MIPH- POAHBIC SBICHNS).

IA3y4aTh MeTOabI PaboThl ¢ TAOINYHBIMHE U TpadUUeCKUMH
MPEACTaBICHHSIMHU JaHHBIX C IIOMOLIBIO LIU(PPOBBIX PECYPCOB
B X0/ IPAKTHUECKUX paboT

OnucarejibHAast
CTATHCTHKA
(8 v)

Uucnossie Habopel. Cpeanee
lapudmernaeckoe.

IMenuana 4nucaoBoro Habopa. Y cTOiHYHBOCTD
IMEJIHaHBI.

HanOonpiiee 1 HauMeHblIIEEe 3HAUYCHUS
urcIoBoro Habopa. Pasmax

[IpakTudeckas padora «CpenHue 3HAYCHUS.

OcBauBaTh NOHSATHSI: YHUCIOBOM Habop, Mepa IieH-
TpajbHONM TEHICHIMM (Mepa LEHTpa), B TOM YHCJIE CpelHee
apu(MeTHIecKoe, MeInaHa.

OnuchbIBaTh CTATUCTHYECKHE JAHHBIE C MOMOLIBIO CPEIAHETO
aprdMeTHIECKOro 1 MeaMaHnbl. Pemars 3a1aum.

IM3yuarb cBoOlicTBa CpEeIHHMX, B TOM 4YHUCIE C IOMOILBIO
1 ()POBBIX PECYPCOB, B XO/I€ MPAKTUIECKHUX PadoT.
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Ilpodonocenue

HasBanmue pa3aena
(Tembl) (YHCJIO YACOB)

OcHoOBHOe coaep:kaHue

XapaKkTepHCTHKA JeATEIbHOCTH 00y4AaI0IUXCS

OcBanBaTh NOHATHSA. HAWOONIbIIEE H
BHAYCHMUS YUCIIOBOI'O MacCHBa, pa3Max.
Pemarth 3agaul Ha BBIOOp crloco0a ONMMCAHUS JaHHBIX B
COOTBETCTBHM C TPHPOAOW JaHHBIX W TEIsd- MH
CCIIeOBAHMUS

HaMMCHBIICC

Coyuaiinas
M3MEeHYNBOCTH
(6 )

CnyuaiiHass ~ M3MEHYHMBOCTH  (TIPUMEpHI).
Yacrora 3Ha4YeHHH B MaccuUBE JaHHBIX.
["pynmuposka. I'mcrorpaMmel.
[pakTHyeckas pabora
M3MEHYUBOCTb)»

«CrnydaitHas

OcBauBaTh MOHSATHSI: YacTOTAa 3HAYCHUH B MacCHUBE
ITAHHBIX, TPYIIUPOBKA JaHHBIX, THCTOrPaMMa.

CTpouTh ¥ aHAJM3MUPOBATH THCTOIPAMMBI, MOAOHPATH
MOAXOASIIMIL IIar TPYIIUPOBKH.

OcBanBaTh rpaduueckne NPEACTABICHHUS PAa3HBIX BHIOB
CIy4aiiHOH M3MEHYMBOCTH, B TOM WYHCIE C IOMOLIBIO
I POBBIX PECYPCOB, B XO/I€ MPAKTUYECKOW pabOoThI

BBenenue B TEOPpUI0

rpagos
(4 )

[pad, Bepmmna, pebpo. Ilpencrasienue
Bagaun c¢ nomomplo rpada. CreneHs
(BayenTHOCTH) BepwMHbL. Ywucno pédep u
cyMMapHast cTeneHb BepiuuH. Llenb u muki.
[Myrs B rpade. [IpencraBnenne o CBI3HOCTH

rpadga. OO6xox rpada (2MHIEpOB TyTh).
[pencraBierne 00  OPUEHTHPOBAHHBIX
rpadax

OcBanBaTh nousiTusi: rpad, Bepinna rpada, pedpo rpada,
CTEereHb (BaJIGHTHOCTD BEPIINHBI), LETb U LKL

OcBauBaTh NOHATHSA: IIyTh B rpade, d1nepos myrs, 00Xz
rpada, opueHTHpOBaHHBIN rpad.

PemaTh 3a1a4M Ha MMOMCK CYyMMbI CTeleHel BepiuuH rpada,
Ha momck obOxoma rpada, HA [OMCK IyTed B
OpPHEHTHUPOBAHHBIX Tpadax.

OcBauBaTh C€HOCOObI TIPE/CTaBICHUS 3aJady W3 Kypca
anreOpbl, TEOMETPHH, TEOPHUHM BEPOATHOCTEH, JPYrux
MPEIMETOB C TIOMOLIBIO rpadoB (KapThl,
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CXEMBI, TEKTPHUIECKUEe e , (PyHKIMOHAIBHEIE
COOTBETCTBHSI) HA IIPUMEPAX

[BeposiTHOCTH M YaCTOTA
CIy4aifHOr0 COOBITHS
(4 )

(CygaliHBII OIBIT M CIydalilHOE COOBITHE.
BeposiTHOCTE W 4YacToTa coObITHSA. Poib
IMAJIOBEPOSTHBIX u MIPAKTUYECKN
ITOCTOBEpHBIX COOBITHI B TIpHpPOE H B
obmecTBe. MoHeTa M WrpanbHas KOCTh B

OcBanBaTh NOHATHS:
coOBITHE,
coOBITHE.
IM3y4aTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHH B MPHUpOJE
1 OOIIecTBE Ha BAXHBIX TNpHUMEpax (aBapuy, HECUYACTHBIC

CIlydalHBIi ONBIT U CIydallHOE
MAaJIOBEPOSITHOE W NPAKTUYECKH JJOCTOBEPHOE

[TEOPHH BEPOSTHOCTEH. CiTyday, 3alldTa IEepCOHAIBHOW WH(pOpPMAIWH, Ieperada
[MpakTHyeckas pabota «Jacrora |[JaHHBIX).
BBITIAICHUST OpJIay IM3y4aTh pOJb KIACCHYECKHX BEPOSTHOCTHBIX MOJeel
(MOHeTa, UrpajbHasi KOCTh) B TECOPHUH BEPOSITHOCTEH.
HaGmonaTe W M3y4aTh 4YacTOTy COOBITMH B IPOCTBIX
PKCIIEpUMEHTaX, B TOM 4YHCIE€ C IOMOIIBIO IH(POBBIX
[pecypcoB, B X0/I€ MIPAKTUIECKOW paboThI
(O0001meHne, KOHTPOJIb [IpencraBienue paHHbIX. OnucarenbHast ([[IOBTOPATH M3ydeHHOE U BBICTPAUBAThH CHCTEMY 3HAHHM.
(5 1) ctatuctika.  BepostHocTh  ciydaiinoro [PemiaTh 3amaum Ha mHpejCcTaBlICHHE M ONMCAHUE AAHHBIX C
cOOBITHSI MOMOLIBIO  M3YYEHHBIX  Xapakrepuctuk.  O6cyxaaTh
MpuMepbl  CIydyailHbIX  COOBITHH, MAaJOBEPOSTHBIX U

NPaKTUYECKH JOCTOBEPHBIX CIY4aiiHbIX COOBITHH, UX POJIU B
MPUPOAE U XKU3HU UelIo- BeKa
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8 kuacc (34 1)

HasBanmue pa3aena
(Tembl) (YHCJIO YACOB)

OcHoOBHOe coaep:kaHue

XapaKkTepHCTHKA JeATEIbHOCTH 00y4AaI0IIUXCs

MEPECCUCHUC, MNOIOJTHCHUEC.

[loBTOpEeHHe Kypca [pencrasienne pannbiX. Omnucarenbhas ([[IOBTOPATH H3ydeHHOE W BBICTPAMBATh CHCTEMY 3HAHMIL.
7 enacea cratuctuka. CrydaifHas W3MEHYMBOCTH. |PemiaTh 3aaum Ha NpeJCTaBICHHE M OIMCAHHE JAaHHBIX C
(4 ) (Cpennue grciioBoro Habopa. ITOMOIIBIO M3YYEHHBIX XapaKTepUCTHK. PemaTs 3amaum Ha
Crydaiinple  cOOBITHs. BeposTHOCTH W [PEACTaBI€HHE TIPYNIMPOBAHHBIX JAHHBIX M  ONHCAHHE
macrorhl. Kiaccuueckue MOJENH TEOpHH [CIy4aHHOH U3MEHYHBOCTH.
[BEpOSITHOCTEH: MOHETa M UI'PAJTbHAST KOCTh Pemiats 3am1aum Ha ONpeAEICHHE YaCTOTHI CITy4aiHBIX
COOBITHI, OOCYXJICHHE NPHUMEPOB CIyJaiHBIX COOBITHH,
MaJIOBEPOSITHBIX M TPAKTHUECKH JIOCTOBEPHBIX CITydaifHBIX
COOBITHI, MX POJIH B IIPUPOJIC U JKU3HU YEIIOBEKa
Onucare/ibHAas (OTKIIOHEHUSI. Mucnepcus gyucinoBoro |(OcBaMBaTh  MOHSATHS:  JMCIIEPCHs W CTaHJApPTHOE
CTATHCTHKA. Ha0opa. CrangapTHoe OTKJIOHCHHC (OTKJIOHEHHE, HCIONb30BaTh 3TU  XapaKTCPUCTUKU  JJIs
PaccenBaHMe TaHHBIX [MHCIIOBOIO Habopa. JluarpamMmbl  (ONIMCAHMS PACCEUBAHUS JIaHHBIX.
(4 u) [paccerBaHuUs BoiaBHraTh runore3bl 00 OTCYTCTBHU WM HAJIMYHUU CBS3U
[0 TMarpaMMaM pacCeuBaHUsL.
CTpouTh [HarpaMMbl  pPAcCeHMBAHUS O  HUMEIOLIUMCS
ITAaHHBIM, B TOM YHCIIE C IIOMOIIIBIO KOMITbIOTEpa
IMHO:KecTBa IMHOkecTBO, TOAMHOXeCTBO. Omnepauuu (OcBauBaTh MOHATHS: MHOXKECTBO, 3JIEMEHT MHOJKECTBA,
(4 1) Ha MHOKECTBAMU: 00beAMHEHUE, [OAMHOKECTBO.

BbINoIHATH onepanyvu HaJl MHOXXECTBAMU: 06T>EHI/IHEHI/IE,
MEPECCUCHUEC, TOTIOJIHEHUE.
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CBoiicTBa oOrepanuii Haj MHOXKECTBaAMU:
[ePEeMECTUTEIIbHOE, coueTaresbHOe,
[pacrpeaesuTeIbHOe, BKITIOUYCHHS.
['padudeckoe mpecTaBICHUEe MHOXKECTB

M cmonb30BaTh CBOICTBA: IEPEMECTUTEIBHOE, COUETATENIBHOE,
pacnpefenuTenbHoe, BKodeHus. Menosb3oBaTs
rpadudeckoe npeIcTaBIeHNe MHOKECTB P ONMCAHUH
[peasIbHBIX IIPOLIECCOB U ABJICHUIL, IIPU PELLCHUY 3a1a4 U3
Mpyrux yaeOHBIX IPEIMETOB U KypcoB

BeposiTHOCTH
cIy4aiiHOro
coObITHUSI

(6 1)

OnemeHnTtapHble  coObitus.  Ciydaiinbie
COOBITHSL. Brnaronpusrcreyromue
DIIeMeHTapHble  coObITHA.  BeposrHocTn

coObIThi. ONBITBI ¢  PaBHOBO3MOXXHBIMHU
PIIeMEHTApHBIMU  cOObITHAMU. CiryqalHbIN
BBIOOP.

IMpaxruueckass ~ pabora  «OmelITel ¢
[PABHOBO3MOKHBIMHU 9JIEMEHTAPHBIMU
COOBITHAMI

OcBanBaTh MOHSITHSI: DJIEMEHTapHOE COOBITHE, CITydaifHOe
COOBITHE  KaK  COBOKYIMHOCTH  OJIarONpHATCTBYIOIINX
DIIEMEHTapHBIX COOBITHI, PaBHOBO3MOXKHBIE JJIEMEHTAPHBIE
COOBITHSL.

PemiaTh 3a1a4M Ha BBIUMCICHHE BEPOSTHOCTEH COOBITHII MO
BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHH CITy4aifHOTO ONBITA.
PemiaTs 3aaum Ha BBIUMCICHHE BEPOSTHOCTEH COOBITHIl B
OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMU COOBITHSMH,
B TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPA.

MpoBoauT, MW HM3Yy4YaTb ONBITHI C PaBHOBO3MOXHBIMU
DIIEMEHTAPHBIMU  COOBITHAMM (C  HCIIOJNB30BAHHEM MOHET,
MIpaJIbHBIX KOCTEH, APYruX MoJeleil) B Xoae MpaKTH4ecKon
paboThI

BBenenue B TEOpUuIo

rpagos
(4 )

JlepeBo. CBoiicTBa aepeBa: €AMHCTBEHHOCTh
ITyTH, CYLIECTBOBAHME BUCAYECH BEPILIMHBI,
CBSI3b MEXJy YHMCIOM BEPLUIMH U YHCIOM
p&6ep. [IpaBuio ymMHOKEHUS

OcBauBaTh MOHATHSA: JIEPEBO Kak rpad Oe3 LUKIa, BUCSYAs
BeplInHa (JIUCT), BETBb JepeBa, MyTh B JepeBe, IUAMETP
nepesa.

M3yyaTh cBoiicTBa 1epeBa: CYyLIECTBOBAaHHE BHUCSYEH
BEPILIMHBI, €IMHCTBEHHOCTD ITyTH MEXKITy IBYMsl BEpILHHAMH,
CBSI3b MEXK/y YMCIIOM BEPLIMH U YUCIOM pEdep.

94




Ilpodonocenue

HasBanmue pa3aena
(TemBI) (YHCI0 YacOB) OcHOBHOE cojepKanue XapaKTepUCTHKA /IesITeIbHOCTH 06y YaIoIHXCsl

PemaTs 3a1a4n Ha IOVICK W TIepEYNCIICHNE ITyTel B Jiepese,
olpesieNieHre YHClia BEpIIMH WM pédep B nepeBe, 00XOJ
OMHApHOTO JiepeBa, B TOM YHCIIE C NPHMEHEHHEM INpaBHiia

HOKEHHS

Ciyuaiinblie [MporuBononoxxHoe coObiTHe. Jluarpamma (OcBamBaTh  NOHSITHSI:  B3aMMHO  NPOTHBOIIOJIOKHBIE

cOObITHSA Diinepa. OObeAMHEHWE W TeEpecedeHHe (COOBITHS, OIepaluu HaJl COOBITHSIMH, OOBEIUHEHHE U

(8 u) cOOBITHIA. HecosmecTHblie COOBITHS. [MepecedeHue CoObITHH, auarpamma Oinepa (Dinepa—
[Dopmyna CIIOKEHHUS BeposiTHOCTE#. [BeHHA), COBMECTHBIC U HECOBMECTHBIC COOBITHSL.

[paBuio  yMHOXeHHsi — BeposTHocTeil. |[M3yd4aTh TeopeMbl O BEpOSTHOCTH OOBEIMHEHMS JIBYX
IYcnoBHast  BeposiTHOCTh.  HesaBucumbie |[cOOBITHI (POPMYITBI CIIOKEHUST BEPOATHOCTEH).

coobrtust.  [pencraBnenue  ciydaitHoro (Pemiars 3amaum, B TOM 4YHCIE TEKCTOBbIE 3aJayd Ha
PKCIIEpUMEHTA B BUJIC J€peBa Olpe/ieIeHne BEPOSTHOCTEH OOBEJUHEHHS M IepecedeHUs
COOBITHIA C MOMOIIBIO YHCIIOBOM MPSMOA, qrarpamm Diiiepa,
(hOpMyJIBI CIIOKEHHSI BEPOATHOCTEH.

OcBauBaTh MOHATHSA: [IPABWIO YMHOXXEHUSI BEPOATHOCTEH,
[YCIIOBHAsi BEPOSITHOCTb, HE3aBUCHUMBIC COOBITUS JICPEBO
CITy4aifHOT'O OIIBITA.

IM3ydaTh cBoiicTBa (OmpeneneHrs) He3aBUCUMBIX COOBITHH.

Pemare 3aa4M  Ha ONpEeJielCHME U  HCIOJIb30BAHUE
HE3aBUCUMBIX COOBITHIA.
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Pemarp 3aga4yM Ha TIOWCK BepOHTHOCTeﬁ, B TOM YHUCIIC
IYCJIOBHBIX, C UCITIOJIB30BAHHUEM I€PEBA cnyqaﬁHoro OIlbITa

O06001IeHNE,
KOHTPOJIb
(4 @)

[IpencraBieHue JaHHBIX.

cTaTucTHKA. I'padsr.
citydaitHoro COOBITHSI.
[KOMOWHATOPUKH

OrnucaresnbHast
BepositHoCTh
DJIeMEHTHI

TIOBTOPSITH H3YYEHHOE U BHICTPAHBATH CHCTEMY

BHAHMH.

Pemiats 3aa4M Ha TPEJCTaBICHAE W OINKMCAHUE JAHHBIX C
[OMOIIBI0 M3YYCHHBIX XapaKTEpHCTHK. PemaTth 3amaud C
MpUMEHEHHUEM TpadoB.

Pemiath 3a/1a4i Ha HAXOXKICHUC BEPOSTHOCTH CIIy4aifHOrO
COOBITHSI TT0 BEPOSTHOCTSIM BJICMEHTAPHBIX COOBITHIH, B TOM
YHCIe B OMBITAX C PABHOBO3SMOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHSMU.

Pemiath  3aga4M = HAa  HaXOXICHHE  BEPOSITHOCTEH
OObeIMHEHMST W TIepecedyeHHs: COOBITHH, B TOM YHCIE
HE3aBHUCHUMBIX, c UCIIOJIb30BAaHUEM rpapuIecKux
Mpe/ICTaBICHUI U iepeBa CIIy4aifHOro OIbITa.

Pemiats 3amauM Ha TeEpeYMCICHHE KOMOMHALMH (4mcia
[EepEeCTaHOBOK, 4YMClIa  COYETaHWi), Ha  HaXOXKJIEHHE
BEPOSTHOCTEH COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B

[TOM YHMCJIE C UCIIOJIb30BAHUEM TPEYI'OJIbHUKA [Tackasst
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9 kuacc (34 )

HasBanmue pa3aena
(Tembl) (YHCJIO YACOB)

OcHoOBHOe coaep:kaHue

XapakTepHCTHKA JeATEIbHOCTH 00y4aI0IUXCS

[loBTOpEeHHe Kypca

8 kiacca
(4 9)

[MpencraBinenue paHHBIX. OmnwHcareiabHAS
cratucTrka.  Omnepari HaJl COOBITHSIMHU.
I[He3aBHCHMOCTE COOLITHI

[ToBTOPATHL N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUI.
PemaTh 3a1a4n Ha IPE/CTaBIICHNUE U ONUCAHKUE JAHHbIX.

IPemarb 3aJa4n Ha HaXO0XJICHUEC BepOHTHOCTeﬁ
O6’be}:[I/IHeHI/I${ U 1epeCcCUCHUA CO6BITI/II71, B TOM 4YHCIC
IHE3aBUCHUMBIX, C HCIIOJIb30BAHUEM Fpaq)l/lquKI/IX

[pEeACTaBICHHIl U iepeBa CIIy4aifHOro OmbITa.

PemiaTe 3ajauM Ha mepevrciIeHHe KOMOWHANMWK (ducria
MEepEeCTaHOBOK,  YHCIa  COYETaHWi), Ha  HaXOXKICHHC
BEPOSITHOCTEIl COOBITHI C MPHUMEHCHHEM KOMOWHATOPUKH, B
TOM YHCJIE C MCIIONIb30BaHUEM TpeyroibHuKa [lackans

JJIeMeHThI KOMOH-
HATOPUKH
(4 9)

IKomOMHAaTOpHOE — NpPaBUIO  YMHOXKCHHUS.
[lepecranoBku. dakropuas. CoueraHus u
uucino couetanuil. TpeyrombHuk [lackans.
[pakTudyeckas  pabora  «BbruucieHue
BEpOSITHOCTEH c HCHOJIb30BAaHUEM
[KOMOMHATOPHBIX ~ (DYHKIUIA DIEKTPOHHBIX
rabmauIp

OcBauBaTh MOHATHS: KOMOHMHATOpHOE HpaBUIIO
YMHOKCHUS, YINOpSAJOYEHHass Iapa, TpOiKa OObEKTOB,
MepecraHoBKa, (HaKTOpHal 4YUClA, COYCTAHWE, YHCIIO

coueTaHuid, TpeyroibHuk [lackamns.

PemaTh 3asa4M Ha IEPEYMCICHHE YIOPSAOYECHHBIX IIap,
TPOEK, MePeYHCICHHE NIEPECTAaHOBOK M COYETAHHI JIEMEHTOB
Pa3IMYHBIX MHOXKECTB.

PemaTh 3a1a4n Ha IPUMEHEHHUE YKCIIa COUYCTAHHUIT B anredpe
COKpalIéHHOe YMHOXKeHHE, OuHOM HbioTOHA).
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Pemiarp, mnpuMeHsii  KOMOMHATOpPHWKY, 3ajaud  Ha
BBIYMCICHUE BEPOSITHOCTEH, B TOM YHUCIE C IIOMOLIBIO
PIIEKTPOHHBIX TAOJIHII B XO/I€ MPAKTHIECKON paboThI

HpI/IMepLI MaATEMAaTUYCCKOI'o OXKHUaaHus KaK

CeomeTpuyeckast Ceomerpuueckast BepositHocTh. Citydaiinbiii  (OcBamBaTh  NMOHSTHE TEOMETPUYECKOH  BEPOSTHOCTH.
BEPOSITHOCTH BEIOOp TOUKHM W3 (PUI'Yphl Ha IIOCKOCTH, M3 [PelIaTh 3aJayM Ha HAXOX/CHHE BEPOSTHOCTEH B ONbITAX,
(4 a) OTpe3Ka, U3 IyT¥ OKPY>KHOCTH MpeICTaBUMBIX KaK BEIOOP TOYEK M3 MHOTOYrOJIbHUKA, KPyra,
0Tpe3Ka WIN Iyr' OKPYKHOCTHU, YHUCIIOBOIO POMEKYTKa
U cnbiTanus Mcmpitanne. Yemex u Heymaua. Cepust (OcBamBaTh MOHSITHS: WCIBITAHHE, SJIEMEHTAPHOE COOBITHE
Bepny.lin MCIBITaHUIT 710 TIepBOro ycrexa. VcnpiTaHust B MCHBITAaHUM  (yCrieX U HeyJada), cepHs HCIIbITAHWH,
(6 4) [bepHysH. BeposTHOCTH COOBITHII B CEpHUM |[HACTYIUICHHE IIEPBOrO ycrexa (HeyJaadu), Cepusl CIbITaHUH
meneitanuit  BepHymim.  Ilpaktideckas  |bepryim.
pabora PemaTh 3aa4M Ha HAaXOX/IEGHHE BEPOATHOCTEH COOBITHII B
«McnbiTanus bepaymnmn» CepUM HCHBITAHMH 10 TNEPBOro Yycrexa, B TOM 4YHCIE C
MPUMEHEHUEM (bopmyibl CYMMBI ~ T'€OMETPHYECKOH
MpOrpeccu.
PemraT,  3ajaum  Ha  HAXOXKAEHHE  BEpOSITHOCTEH
DIIEMEHTapHBIX COOBITHI B CEpUH UCIIbITaHUI BepHymu, Ha
HaXO)KAE€HHE BEPOSITHOCTH OINPEAENIEHHOIO UKCla YCIEXOB B
cepun  ucnbiTaHuii  bepuywm.  HM3yyarp B xone
MpaKTH4YecKoil padoTbl, B TOM YHCIE C IIOMOIIBIO
U(PPOBBIX PECYPCOB, CBOICTBAa BEPOSTHOCTH B  CEPUU
mcrbITanui beprymamn
Cayuaiinas CnyuaiiHass BenuumHa W pacnpeneneHue [(OCBOMTbH MOHATHSI: CIOydaifHas BeJIMYMHA, 3HAUYCHHE
BeJIMYHHA BepOsTHOCTEH. MareMarHuecKoe OKHIaHue (C1ydaiHOH BeIMYUHBI, pacnpe/ieseHne BEpOSTHOCTEMH.
(6 1) M aucriepcust  ciydaiHoW — BenuuuHbl. |[M3yd4aTh M 00Cy:kKIATh  NPUMEpHl  AUCKPETHBIX U

HETIPEPBIBHBIX CTydalfHbIX BETUYIHH (POCT, BEC YeTIo-
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Ilpodonocenue

HasBanmue pa3gena
(Tembl) (YHCJIO YACOB)

OcHoOBHoOe coaep:kaHue

XapaKkTepHCTHKA JeATeIbHOCTH 00y4aI0IUXCs

[TEOPETHIECKOTO CpeHero 3HAYCHUS
BEITITYMHBI.

[ToHste o 3akoHe OONBIIMX  YHCEI.
l3MepeHne BEpOSITHOCTEH C  TIOMOIIBIO
gactor. [lpuMeHeHHMe 3aKoHAa OOJBIIAX
qrCceT

BEKa, UHCIEHHOCTh HACENEeHWs, JpyrHe H3MCHUYHBBIE
BEJIMYUHBI, pPAcCMaTPUBABIINECS B Kypce CTaTHUCTHUKH),
MOJICNBHBIX ~ CIIy9alHBIX  BEJIWYMH,  CBSI3aHHBIX  CO
CIydaiiHBIMH ~ ombITaMu  (OpocaHMe MOHETBI, HIPaTbHOH
KOCTH, CO CITyJaifHBIM BEIOOPOM H T. II.).

OcBamBaTh  MOHATHSI:  MaTeMaTHYECKOE  OXKHJIAHHE
CITydaifHON BEJIMYMHBI KaK TEOPETHUYECKOE Cpe/iHee 3HAUCHHE,
IUCTIepCHsl CITy4allHOM BEJIMYMHBI KaK aHaJor JUCHEePCUH
"HCIIOBOTO HAabopa.

PemaTte 3agauMm  Ha  BBIYMCICHHE  MAaTEMaTH4ECKOro
O)KUJIAHUS U JAUCHEPCHU JUCKPETHOW CITydaiiHOH BEJIHYMHBI
O 3aJlaHHOMY pPAaCIPE/eNICHHIO, B TOM 4YHCIE 3a]ad,
CBSA3aHHBIX CO CTPAXOBAHUEM U JIOTEC- PESIMHL.

BHAKOMHTBCSI C  MareMaTHY4eCKMM  OXHJAHHEM U
ucnepcuell  HeKOTOPbIX pacIpelesieHuil, B TOM 4YHCIIe
pacnpeaeeHus Ciy4aiiHONW BEJIMUUHBI

(QUCIIO YCIEXOB» B cepuu ucnbITanuil bepnymiu. Usyyarb
4acTOTy COOBITHS B TIOBTOPSIIOIIMXCS CITY4aiHBIX OIBITAX KaK
CITy4aiiHyIO BEIUYHHY.

BHaKOMHUTBCSI C 3aKOHOM Oombliux unced (B ¢opme
bepHymin): mpu GONBILIOM YKCIE OMBITOB YacTOTa COOBITHS
0JIM3Ka K €r0 BEPOSTHOCTH.

Pemarp 3a1a4u Ha U3MEPEHHE BEPOATHOCTEH C IMO- MOIIBIO
4acToT.
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OO0cy:k1aTh ponb 3aKOHAa OONBIIMX YHCET B OOOCHOBaHUH
[MaCTOTHOT'O METO/[a N3MEPEHHS BEPOSITHOCTEH.

OOcy:xk1aTh 3aKOH OONBIIMX YHCET Kak IPOSBICHHE
CTaTHCTHYECKOH YCTOWYMBOCTH B WM3MEHUYMBBIX SIBIICHHUSX,
[pOJTb 3aKOHA OONBIINX YUCEII B IPUPOJE U B KM3HHU YEIOBEKa

O000menue, IIpencraBnenne paHHbIX. OmnmcarensHas ([IoBTOPATHL M3ydeHHOE M BBLICTPAHBATH CHCTEMY 3HaHUIL.

KOHTPOJ/Ib craTuctuka.  BeposTHocTh  ciydaiiHoro [PemaTh 3ajaum Ha Ipe/ICTaBICHNE M ONUCAHUE JIAHHBIX.

(10 1) CoObITUS.  DyeMeHThl ~ KOMOMHATOpuKH. [PelaTh 3agaum Ha HaXOX/JCHHE BEPOSTHOCTEH COOBITHH, B
CityqaiiHble BEJIMUUHBI U PACIIPE/ICTICHUS [TOM 4HCJIE B OIBITAX C PABHOBOSMOXKHBIMH 3JIEMEHTapHBIMU

COOBITHSIMHU, BEPOSITHOCTEH OOBEIMHEHUS] W IepecedeHHs
COOBITHI, BBIMHCISITH BEPOSITHOCTH B OINBITAX C CEPUSIMHU
CITy4alHBIX UCHBITAHUI

I1pu pazpabotke padodeil TporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH MCIOIb30BaHU
JNIEKTPOHHBIX  (UU(MPOBBIX)  00pa30BATENbHBIX  PECYpPCOB,  SBISIOLIMXCS  y4eOHO-METOAMYECKHMH  MaTepHaIaMH
(MynbTUMEIUHHBIE TPOrPaMMBI, JJIEKTPOHHBIE Y4YE€OHMKM U 3aJayHUKH, ODJICKTPOHHBIE OHOIMOTEKH, BUPTYaJbHBIE
1ab0paTOpPHH, UIPOBBIE MIPOrPAMMBI, KOJUIEKIMH HU(POBBIX 00pa30BaTENbHBIX PECYpPCOB), UCIONB3YyEMbIMU Ul OOY4EeHHS U
BOCHUTAHMS PA3JIMYHBIX TPYNI I0JIb30BATENEH, NMPEACTABICHHBIMH B AJIEKTPOHHOM (IM(POBOM) BHIAE U PEATU3YIOLIMMU
muaakTuaeckre BosMoxkHocTH KT, comeprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00pa30BaHHM.
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