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NOACHUTE/IbHAA 3ANNCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO NPEAMETA «MATEMATUKA»

[Tpumepnast pabovasi mporpamma 1o MaTeMaTHKe Juisi o0ydarommxcs 5—9
KJIaccoB  paspaborana Ha ocHoBe (DenepanbHOro  rocyIapCTBEHHOTO
00pa30BaTeNbHOIO CTaHIApPTa OCHOBHOI'O OOIIEro 00pa3oBaHHs € y4ETOM U
COBPEMEHHBIX MHpPOBBIX TPEOOBAaHWH, NPEIBSBISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHWIO, W  TPaAWIUHd  POCCHHCKOro  oOpa3oBaHWs,  KOTOpBIC
00ecreunBaroT OBJIAZICHHE KIIOYEBBIMH KOMIIETCHIMSMH, COCTaBIISIONINMHU
OCHOBY JIIsl HENpEephIBHOTO O00pa3oBaHMS W CaMOpPA3BUTHS, a TaKkKe
LENIOCTHOCTh OOLIEKYJIbTYPHOIO, JTMYHOCTHOTO M TIO3HABATEILHOTO Pa3BHUTHS
obyuatomuxcsi. B pabodeit mporpaMme ydTeHsl HeH U nojoxenus Konunenmu
Pa3BUTHsI MaTEeMaTHIECKOro oopa3oBanust B Poccuiickoii deneparum.

B omoxy mm¢poBoi TpaHchopMmanmu Bcex cdep UenoBedecKoi Jie-
STETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM Oe3
0a30BOlf MaTEMAaTHYECKOH IOATOTOBKH. YK€ B ILIKOJIE MAaTeMaTHKa CIIY)KUT
OINOPHBIM MNPEAMETOM JUIl U3YUYCHHS CMCEKHBIX JUCHUIUIMH, a IIOCJIE€ IIKOJbI
peanbHOH HEOOXOJUMOCThIO CTAaHOBHMTCS HENpEphIBHOE 00pa3oBaHHE, YTO
TpeOyeT TOJHOLEHHONW 0a30BOil 00111e00pa30BaTEIbHON MOArOTOBKH, B TOM
YUCIIe U MaTeMaTH4ecKOH. DTO OOYCIOBIEHO TE€M, YTO B HALIM AHH PACTET
YUCIIO MPO(eccHil, CBA3AHHBIX C HEMOCPEACTBEHHBIM NPHUMEHEHHEM MaTeMa-
THKH: U B cepe SKOHOMHKH, U B OM3HEce, ¥ B TEXHOJIOTMYECKUX 00IacTsX, U
Jaxe B TyMaHHTapHbIX cdepax. Takum o0pa3om, Kpyr LIKOJbHUKOB, IJIA
KOTOPBIX MaTEMaTHKa MOKET CTaTh 3HAUUMbIM MPEIMETOM, PaCUIUPsIETCS.

[lpakTnueckast IOJE3HOCTH MAaTEeMAaTHKH OOYyCIIOBIEHAa TeM, 4dYTo &
NpeIMeTOM  SIBISIIOTCA  (DyHIAMEHTAJIbHBIE CTPYKTYpHl HAIIero  MHpa:
MPOCTPAHCTBEHHbIE (POPMBI M KOIMYECTBEHHBIE OTHOMICHUS OT MPOCTECHINNX,
YCBaMBAEMBIX B HENOCPEICTBEHHOM OIBITE, A0 JOCTaTOYHO CIIOXKHBIX,
HEOOXOANMBIX ISl pa3BUTHS HAYYHBIX M MPUKIAIHBIX Uiei. be3 KOHKpeTHbIX
MaTeMaTHYeCKUX 3HAHUM 3aTPyJHEHO NMOHUMAHHE INIPUHIMIIOB YCTPOICTBA U
WCTIONIb30BAHMSA COBPEMEHHOM TEXHHKH, BOCIPUATHE W HHTEPIIPETALHS
pa3HO00pa3HOi COMMATBHON, SKOHOMHYECKOW, MOTMTHIECKOW WH(OpPMAIHH,
Manod(eKTUBHA TOBCEAHEBHAs IPAaKTHYECKas JeATeNbHOCTh. Kaxmomy
YEJOBEKY B CBOEH J>KM3HH TPHUXOAWTCS BBIMOIHATH PACUETHI M COCTAaBIATH
QITOPUTMBI, HAaXOOUTh W TPHUMEHATh (DOPMYINBI, BJIAJETh IMPAKTHUYECKUMHU
puéMaMu TEOMETPUUECKUX M3MEPEHUN W TIOCTPOCHUH, YUTaTh MH(OPMAIIHIO,
TIPE/ICTABICHHYIO B BHJE TaOJWI], AWArpaMMm M Tpa(uKoB, KUTh B YCIOBHUSX
HEONpEAENEHHOCTY U IOHUMAaThb BEPOSTHOCTHBIM XapakTep ClydailHbIX
COOBITHIA.

OnHOBpEMEHHO C pacmupeHneM cpep MNpPUMEHEHHs MaTeMAaTHKH B
COBPEMEHHOM o0mIecTBe Bc€ Oosiee Ba)KHBIM CTAHOBUTCS MaTeMaTHYECKUI
CTHJIb MBIIIJICHUSI, IPOSIBIISIONINIICS B ONPE/IEIEHHBIX YMCTBEHHBIX HaBbIKax. B
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Mpolecce M3YYCHHs MATEMaTHKU B apceHal MPUEMOB M METOJIOB MBIILICHUS
YeNoBeKa ECTECTBEHHBIM 00pa3oM BKIIOYAOTCS MHAYKLMS H JIeIyKIHS,
0000IIeHHe ¥ KOHKpETH3allMs, AaHAIW3 M CHHTE3, KIacCHpUKamus WU
cucTemMaruzanus, abctparupoBaHue W aHanorus. OOBEKThl MaTeMaTHYECKHUX
YMO3AKJIIOUCHUH, MpaBUia HMX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOCHHH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHUS (hOPMYITHPOBATH,
00OCHOBBIBATh U JIOKA3bIBATH CYXKICHHS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE
MBIIUICHHE. Bemymias ponb MPHHAIISKUT MaTeMaTHKEe W B (OPMHUpPOBAHUH
AITOPUTMUYECKOH  KOMIIOHEHTBHI ~ MBIIUICHHS W BOCIHTAHHUHA  YMEHHH
JICHiCTBOBATh MO 3aJaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATH HW3BECTHBIC U
KOHCTPYHpOBaTh HOBBHIC. B mporiecce perieHus 3afad — OCHOBOH ydueOHOM
JICATENLHOCTH Ha YpOKaX MAaTEMaTHKH — Pa3BUBAIOTCS TAK)Ke TBOpPUYECKas U
MPHUKIIAHAS CTOPOHBI MBIIILICHHSI.

OO6yueHne MmareMaTHKe Ja€T BO3MOKHOCTh Pa3BHUBATh y OOYUAIOLIUXCS
TOYHYIO, PallMOHATIbHYIO U MH(QOPMATUBHYIO peub, yMEHHE OTOUpaTh Haubosee
MOIXOJIAIINE  SI3BIKOBBIC, CHMBOJIHMYECKHE, TrpadHyecKue CpeacTBa IS
BBIPKEHUSI CY)KICHUI U HATIISTHOTO MX MPENCTABICHHSL.

HeoOXomMUMbIM ~ KOMIIOHGHTOM  OOIIEH  KYJABTYpbl B COBPEMECHHOM
TONKOBAHWH  SIBISIETCS  OOIlee  3HAKOMCTBO C  METOJaMH  TIO3HAHHS
JEACTBUTEILHOCTH, MPEJCTABICHHE O MPEIMETE W METOaX MAaTeMAaTHKH, HX
OTIMYUI OT METOJOB [PYTHX CCTECTBCHHBIX M T'YMAaHHTAPHBIX HayK, 00
OCOOCHHOCTSIX ~NPUMEHEHHS MATEMaTHKH Ul  PELICHHS HAYYHBIX U
NPHUKIAAHBIX 3a7ad. Takum o0pa3oM, MaTeMaTHYecKoe 00pa30BaHHUE BHOCHT
CBOH BKJIaJI B ()OPMHUPOBAHHE OOIIEH KYJIbTYpPhI YEIOBEKa.

V3ydeHrne MaTeMaTHKU TaKXkKe CIOCOOCTBYET ICTETHUECKOMY BOCIIHUTAHHUIO
YeIIOBeKa, IIOHUMAHUIO KPAcOThl M U3SIIIECTBA MATEMATHYECKHUX PACCYKACHUI,
BOCIIPHSITHIO T€OMETPHIECKUX (HOPM, YCBOCHHIO UIICH CHMMETPHUH.

LLENIN N OCOBEHHOCTN U3YYEHMA YYEBHOIO NMPEAMETA «MATEMATHKA»,
5-9 KJTACCbl

[TpruopuTeTHRIMY HETSIMU 00YUEHHSI MaTeMaTHKe B 5—9 Kiaccax sSBISIIOTCS:

6 (hopMHUpOBaHHE LIEHTPAIBHHBIX MAaTEMaTHUECKUX ITOHATHI (YHCIIO, BEINYMHA,
reoMerpuueckas  Qurypa, nepeMeHHas, BEpOSTHOCTb,  (DYHKIHSA),
00€eCIeYnBaroInX MPEeeMCTBEHHOCTh U IIEPCIIEKTHBHOCTh MaTeMaTHIECKOT0
00pa3oBaHUs 00OYUAIOIITHXCS;

6 TIOJIBEJICHUE OOYYaroONIMXCs HA JOCTYITHOM JUI HHX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3H MAaTEMATHKN U OKPYKAFOLIEr0 MHpa, IOHUMAaHHE MaTEMaTHKU
KaK YacTH OOLICH KyJIbTYpBI YelIOBEUECTBA;

6 Pa3BUTHE WHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydYarommxcs,
MO3HABATENBFHOW aKTUBHOCTH, HCCIIEIOBATEIbCKAX YMEHHH, KPHTHYHOCTH
MBIIJICHUS], MHTEpeca K M3y9eHHIO MaTeMaTHKH;

6 (opMupoBanue (YHKIMOHAILHONH MaTeMaTHYECKOW TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBJICHUS] MAaTEeMAaTHUECKUX TOHATHH, OOBEKTOB U
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3aKOHOMEPHOCTEH B pEaJbHBIX JKM3HEHHBIX CHUTYAUMSIX M TP H3Y4eHUH

JIpYyruX  y4eOHBIX  TIPEMETOB,  TPOSIBIICHWS  3aBHCHUMOCTEH U

3aKOHOMEPHOCTEH, (OPMYINPOBAaTh UX HA SI3BIKE MAaTEMAaTHUKH M CO371aBaTh

MaTeMaTH4ecKHe MOJEIH, IPUMEHSATh OCBOCHHBIH MaTeMaTHYecKUi

anmapar JUTSt peneHust TIPaKTHKO-OpUEHTUPOBAHHBIX 3aad,

WHTEPIPETHPOBATh U OLIEHUBATH MOJIYYE€HHBIE PE3YIbTATHI.

OcCHOBHBIE JIMHUU COJEPKAHUSA Kypca MaTeMaTuku B 5—9 knaccax: «Hucna
U BBIYHCIICHUS», «Anredpay («Anredpanyeckne BBIPAKECHUs», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkiwmy, «['eomerpus» («['eomerpuueckue GUrypsl U UX
cBOMCTBa», «l3MepeHne TIeOMETPUUECKHX BEIHYHMH»), «BeposTHOCT
cratucTuka». JlaHHbIE JIMHUM pa3BUBAIOTCS MapajlielbHO, Kaxaas B
COOTBETCTBMHM C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBUCUMO OfiHA OT
Jpyroi, a B TECHOM KOHTakTe M B3aumojeicTBuu. Kpome »storo, wux
00BEAMHSET JIOrNIecKasi COCTABIISIIONIAS, TPAUIIOHHO MPUCYIAsi MaTeMaTHKe
1 MPOHU3BIBAIOIIAs BCE MATEMAaTHYCCKHUE KYPCbI U COACPIKATCIIbHBIC JIMHUH.
CoopmynupoBanHoe B DenepalbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
CTaHAapTe OCHOBHOIrO 0o0IIero oopazoBaHusi TpeOOBaHUE «YMETh ONEPHPOBATH
NOHSTUSIMU:  ONPEJIeJICHHe, aKcuoMma, TeopeMma, JI0Ka3arelbCTBO; YMEHHE
pacro3HaBaTb UCTUHHBIC W JIOKHBIC BBLICKA3bIBAHWA, MPUBOAWUTL IMPUMEPLI N
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBaHWA M OTPHULAHHA BBICKAa3bIBAHUI
OTHOCUTCS KO BceM KypcaM, a (OpMHpOBaHME JIOTHYECKHUX YMEHHUH
pacnpenensercss mo BCeM rogaM OOydeHHs Ha YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHwsl.

Cozepxanue 00pa30BaHUsA, COOTBETCTBYIOIIEE MPEAMETHBIM pE3ylbTaTaM
ocBoenust [lpumMepHoill pabouell mMporpammbl, pacrpeieiéHHbBIM 10 TojaM
00y4YeHusl, CTPYKTYpPHUPOBAaHO TaKMM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHOMIIMANBEHBIM  BOIpOcaM  o0ydarommecss O00pallannuch HEOJHOKPATHO,
9roOBl ~ OBJAJCHHE  MAaTEMaTHYeCKUMH  TOHATHAMH W HaBBIKAMU
OCYIIECTBIISUIOCH  [TOCNIEOBATEIbHO M IOCTYNATeIbHO, C COONIOACHHEM
NPUHIMIIA IPEeMCTBEHHOCTH, & HOBBIE 3HAHHS BKIIOYAIUCH B OOLIYIO CHCTEMY
MaTEeMaTHYECKUX MPEACTABICHUH O0O0YyJalOIUXCs, PacIIupss W yrayomss eg,
00pasyst NPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOIO NMPEAMETA «MATEMATUKA» B YYEBHOM MJIAHE

B coorBerctBUM ¢ DenepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOI'O OOmIero 00pa3oBaHWsS MaTeMaTHKa  SIBIISCTCS
00s13aTebHBIM TIPEIMETOM Ha TAHHOM YpOBHE oOpasoBanmsa. B 5—9 kmaccax
yueOHBIIT mpeaMer «MaTteMaThka» TpPAAWIMOHHO W3y4daeTcs B paMKax
CIeIYIOMMX yIeOHBIX KypCOB: B 5—6 Kitaccax — Kypca «MaremaTrka», B 7—
9 ximaccax — KypcoB «AnreOpa» (BKITIOYAs dJIEMEHTHl CTATHCTHKU U TEOPHUH
BepostHocTel) u  «leomerpus». Hacrosimieidd mporpamMMoll  BBOAWTCS
CaMOCTOSTENLHBIN yIeOHBIN Kypc «BeposiITHOCTD 1 CTAaTHCTHKAY.

Hacrosimeit mporpaMMoii peycMaTprBaeTcst BbIICICHHE B yIeOHOM IIIaHe
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Ha W3yJYCHHE MaTeMaTHKH B 5—O6 KiaccaXx 5 y4eOHBIX YacOB B HEINCIIO B
TEUEHHE KaXKJI0ro roga ooydeHus, B 7—9 kinaccax 6 yaeOHBIX 4acOB B HEJEITIO
B TEYECHHUE KAXKJI0T0 rofia 00ydeHwus, Bcero 952 yueOHbIX yaca.

TemaTnyeckoe IUTAHUPOBAaHHWE YYCOHBIX KYPCOB W PEKOMEHAYEMOE
pacripezienieHle  y4eOHOrO BpEMEHM ISl  M3Y4eHUS] OTHENBHBIX  TEM,
NIPE/IOKEHHBIE B HACTOSAIIEH TMporpamMme, HAJ0 paccMaTpuBarh Kak
MPUMEPHBIC OPUEHTHPHI B TIOMOIIb COCTABHUTEIIO aBTOPCKOM paboueit
MPOrpaMMbl U TIPEKIC BCETO YUUTET0. ABTOp paboueil mporpaMMbl BIIpaBe
YBEITUYUTh WM YMCHBIIUTH TPEIIOKCHHOS YUCIO y4eOHBIX YacOB Ha TEMY,
YTOOBl YIIyOWThCS B TEMAaTHKY, OoJiee 3aWHTEPECOBABINYIO YYEHUKOB, HIIH
HANPAaBUTh YCWJIMS Ha TPCOJMOJCHHUE 3aTpynHeHHWH. JlomycTuMO Takke
JIOKAJIIHOE TepepacrpesielieHie M IePecTaHOBKa JIIEMEHTOB COAEPIKaHUS
BHYTPHU J@aHHOTO Kjiacca. KoinndyecTBo mpoBepouHBIX paboT (TeMaTHYeCKUi U
WUTOTOBBIA KOHTPOJIb Ka4yecTBAa YCBOCHHsI Y4EOHOro Marepuayia) WU HMX THI
(camocTosITENTbHBIE U KOHTPOJIbHBIE Pa0OTHI, TECTHI) OCTAIOTCSl HA YCMOTPEHHE
YUUTEIIA. Taxxke YUUTEIb BIIPpaBC yBC.]'II/I'-II/ITI) nin yMeHI)IJ_II/ITb YHUCI0 yqe6H1)1x
4yacoB, OTBenEHHbIX B [IpuMmepHoll paboueit mporpamme Ha 000O0IICHME,
NOBTOPEHHE, CUCTEMATH3AlMI0 3HAHUK oOydaromuxcsi. EJMHCTBEHHBIM, HO
NPUHOUIIAAIBHO BaXXHBIM KPUTEPUEM, SBJIACTCA IOCTHKCHUC pe3yﬂbTaTOB
00y4eHUsl, yKa3aHHbBIX B HACTOAIICH IPOrpaMme.

NNAHUPYEMbIE PE3YJIbTATbl OCBOEHWA
YYEBHOI'O NPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBLLEI0 O6PA3OBAHUA

OcBoenne yueOHOro mnpeamera «MarTemaTuka» IOIDKHO 00eCIeunBaTh
JOCTIDKEHHE Ha YPOBHE OCHOBHOIO OOIIero o0pa3oBaHUS —CIEOYIOLIHX

JUYHOCTHBIX,  METANpPeIMETHBIX W  INPEAMETHBIX  00pa30BaTeIbHBIX
pe3yabTaToB:
JINYHOCTHBIE PE3YNIbTATbI

JImgHOCTHBIE pE3ynbTaThl OCBOCHMS NPOrpaMMbl Y4eOHOro TpeaMmera
«MaremaTuka» XapakTepU3yIOTCsL:

nanVIOTVI‘-IeCKoe BOCnuUTaHue:

MpOSIBJIECHUEM HMHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHMCKOU
MaTEeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JOCTIDKCHUSIM — POCCHHCKIX
MAaTEMaTUKOB U POCCUHCKON MATEMAaTUYECKOW ILIKOJIBI, K UCIIOIb30BAHUIO 3TUX
JOCTIDKEHHH B APYIUX HayKaX W MPUKIATHBIX chepax.
paxkaaHckoe U AyXOBHO-HPABCTBEHHOE BOCMUTaHUE:

FOTOBHOCTBIO K BBIITOJIHEHHIO 00SI3aHHOCTEH TpaKJaHWHa U peajn3aluun €ro
mnpaB, MNPEACTABJICHUCM O MATCMATUYCCKUX OCHOBAX (1)yHKIII/IOHI/IpOBaHI/I$[
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Pa3IMYHBIX CTPYKTYp, SBJICHHUH, IPOLENYp TPaskAaHCKOro odmecTBa (BHIOOPHI,
OITPOCHI U TIP.); TOTOBHOCTBIO K OOCY)KJICHUIO STHYECKUX MPOOIIEeM, CBI3aHHBIX
C MPaKTUYECKHM IPUMEHEHHEM AOCTIKEHUN HAayKHM, OCO3HAHHEM Ba)KHOCTH
MOpPaIbHO-ITUYECKHUX NPUHLIUIIOB B ESITEIBHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOﬁ Ha AKTUBHOC Y4YaCTUC B PCHICHHUW MPAKTUYCCKUX 3aja4d
MaTeMaTHYCCKOU HaIlpaBJICHHOCTU, OCO3HAHUEM BAXHOCTU MATEMATUYCCKOI'O
O6pa3OBaHI/I$I Ha IPOTAKCHUU BCEH KU3HU JJIsL YCHeIHHOﬁ HpO(l)eCCHOHaHBHOﬁ
ACATCIIBHOCTU U pa3BUTHEM HeO6XO]II/IMLIX yMeHHﬁ; OCO3HAaHHBIM BI)I60pOM u
MOCTPOCHUEM HH[[HBH[[yaHLHOﬁ TpaCKTOpHH O6pa3OBaHI/IH N KU3HCHHBIX
IIJIAaHOB C y‘IéTOM JIMYHBIX UHTEPECOB U 06L[IeCTBeHHI>IX HOT‘pe6HO0TCﬁ.

AcTeTUyeckoe BocnMTaHue:

CIIOCOOHOCTBIO K  3MOIIMOHAJIBHOMY W  3CTCTHYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, PEIICHUH, PACCYXKICHHI; YMEHHIO BUICTh
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B HCKYCCTBE.

LileHHOCTM Hay4YHOro No3HaHus:

OpHEHTaleld B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX
NPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IIPUPOJIBI
n ofiecTBa, MOHUMAHUEM MaTEMaTHYECKON HayKd Kak c(epbl 4elIoBe4ecKoil
JIeATEIILHOCTH, TAIOB €€ Pa3BUTHSI U 3HAUMMOCTH AJIsl Pa3BUTHSI LIUBUIIU3ALIUM;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKM M MaTeMAaTHYeCKOH KYJIbTYpPOH Kak
CPEACTBOM  IO3HAHMS  MHpA; OBJAJAEHUEM MPOCTEHINMMM  HaBbIKAMHU
HCCIIE]0BATEIbCKON ACATEIbHOCTH.

®dusmnyeckoe BocnutaHve, hopMmpoBaHMe KynbTypbl 340POBbS M SMOLIMO-
HanbHoOro Gnaronony4us:

TOTOBHOCTBIO TIPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B MHTEPEcax CBOETO
30pOBBS, BEIEHMS 370pOBOro o0Opaza KHM3HH (30pOBOEC IHUTAHHE,
cOalaHCHUPOBAHHBIA PEXHUM 3aHATUH M OTIbIXA, peryaspHas Qusnyeckas
aKTUBHOCTB); C()OPMHPOBAHHOCTBIO HABBIKA PEe(IICKCHH, MPH3HAHUEM CBOETO
IIpaBa Ha OIMIMOKY M TAKOTO K€ IpaBa APYroro 4esioBeKa.

Okonoruyeckoe BoCnuTaHue:

OpHEHTalel Ha TPUMEHEHHE MaTeMaTHUeCKUX 3HAHUH ISl PEeLIeHus 3a1a4
B 00JaCTH COXPAaHHOCTH OKPY)KAIOIIEH Cpenbl, MIAHUPOBAHUS IOCTYNKOB U
OLIEHKH MX BO3MOXKHBIX MOCJIEACTBUH AJISI OKPYKAIOIIEH CpPEe/bl; OCO3HAHMEM
r7100aJIBHOT0 XapaKTepa SKOJIOTHIECKHX MPOOIEM | ITyTel MX pEeIIeHUs.

INnyHocTHbIEe pe3ynbTaTkl, obecneynBatollMe aganTaLuio obyvaroLierocs
K U3MEHSIIOLLMMCS YCIOBUSAM CoLManbHOM U NPUPOAHON cpeabl:
TOTOBHOCTBIO K JEHCTBHSAM B YCIIOBHMSIX HEONPENENEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO AEATENbHOCTb, B TOM
YHuciIe yMEHHWE YYWThCS Yy APYIHX JofeH, mpuoOperatb B COBMECTHOM
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JIeSITEIbHOCTY HOBBIE 3HAHUSI, HABBIKY 1 KOMIIETEHIIUY U3 OIBITA APYTHX;

HEOOXOAMMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUHA, B TOM YHCIIE
(opMynHpOBaTh WAEH, MOHITHS, THIIOTE3Bl 00 OOBEKTaX M SIBICHUAX, B TOM
YHCclle paHee HEe M3BECTHBIX, OCO3HABAaTh NE(MUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYAallUIO, BOCIPHHHMATb
CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMaeMbIe peIIeHUs] U NeUCTBHS, (POPMYIMPOBATH U OLIEHWBATH PUCKH U
TIOCIIE/ICTBHSA, (JOPMHUPOBATH OITBIT.

METANPEAMETHDIE PE3YJIbTATbI

MeramnpeaMeTHbie pe3yJbTaThl OCBOCHHS MPOTrPaMMbI Y4eOHOI'O TpeaMeTa
«MaTtemaTtuka XapaKTEepU3yIOTCs OBJIAJICHUEM VHUBEPCAJIbHBIMHA
IOBHaBaTeJBHEIMA IEerCTBUSIMHA, VHMUBEPCAJIbHEIMA
KOMMYHUKATHUBHEIMIY J€VCTBUIMY M YHUBEPCAJILHEIMM pery-—
JISITUBHEIMY JTEICTBUSIMIU .

1) YHUBEepCaJlbHEIE IIOBHAaBAaTEeJBHEIe IOEerCTBUS
obecrneumBamnT dopMHpOBaHME 6a30BEBIX KOT'HUTHWBHEIX
IpOIIeCCOB obyyanmmxCcs (ocBOEHME  METOIOB [TOBHAHMUS

OKpyXxamimeio MHpa,; IIprMMEeHEeH1e JIOI'MYeCK1x ,
MCCJIe0BAa TEJIECKMUX omeparlimi, YMEHMI paborars c
MHQOPMAIIMEIT) .

Ba3oBble nornyeckue OenUcTBUS:

BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC NPHU3HAKM MAaTeMaTHYECKHX
OOBEKTOB, IOHATHH, OTHOIICHUH MEXIy IMOHATHAMH; (HOPMYIUPOBATH
ONpeNeNiCHUs.  IOHATH;  YCTaHABIMBATh  CYLIECTBEHHBIH  IPU3HAK
knaccuduKanyy, OCHOBaHHS JUIsi O0OOIICHHMS ¥ CpaBHEHHS, KPUTEPUH
MPOBOJMMOT0 aHANIN3a;

6 BOCIPUHHMMATh, (OpPMYIHpOBaTH W  NPeoOPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENIbHBIE W OTpPHLATENbHBIE, CIWHHYHBIC, YacTHblE W 00uIue;
YCIIOBHBIE;

6 BBISIBJIITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOACHUAX M YTBEPKICHUAX; Npeyiaratb KPUTEPHU
JUISI BBISIBIIEHUS] 3aKOHOMEPHOCTEN M POTUBOPEUNIA;

6 JIeJaTh BBIBOABI C HCIIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIFOUECHHH, yMO3AKIIIOUCHUH 110 aHAJIOTHH;

6 pa3duparh JOKA3aTENbCTBA MATEMATHYECKHX YTBEPXKACHUI (IIpAMBIE M OT
NPOTHBHOr'0), TMPOBOJMUTH CAMOCTOSATEIBHO HECIOXKHBIC IOKa3aTelbCTBA
MaTEeMaTHYeCKUX (AaKTOB, BBICTPAUBATh apPryMEHTALMIO, IPUBOAUTH
MPUMEPBI 1 KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;

6 BBHIOMpATH crocod pemeHns y4eOHOM 3amadM (CpaBHMUBATH HECKOIBKO
BapUaHTOB pelICHMS, BHIOMPaTh HauOoJee TOIXOMIMHMA C  y4ETOM
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CaMOCTOATCIILHO BBIACIICHHBIX KPUTEP I/IGB) .

BasoBble uccnegoBatenbckue AeUCTBUA:

6 HCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIBCKUN HHCTPYMEHT IIO3HAHUS,
(opMynHpoBaTH BOIPOCHL, (UKCHUPYIOLNIME IPOTHBOpPEYHE, MPOOIIEMY,
CaMOCTOSITENIHO ~ YCTaHaBIMBAaThL HCKOMOE W JlaHHOe, (HOpMHPOBATH
TUIIOTE3Y, apTyMEHTHPOBAThH CBOIO MO3UIIUIO, MHEHHE;

6 IPOBOJAUTH IO CaMOCTOSTENBHO COCTABICHHOMY IUIAHYy HECIOMKHBIH
9KCHEPUMEHT, HEOOJBIIOE UCCIIEOBAaHUE 110 YCTAaHOBIEHUIO OCOOEHHOCTEN
MaTeMaTH4ecKoro o0beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

6 CaMOCTOSITENBHO (OPMYJIHPOBATh OOOOIIEHHsT M BBIBOJBI 110 PE3yNbTaram
NpPOBEIEHHOT0 HAOIIOACHUSA, MCCIEIO0BAHUA, OLIEHHUBATh JIOCTOBEPHOCTh
TIOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB M 000OIICHUIT;

6 IPOTHO3UPOBATH BO3MOXKHOE pa3BHTHE IMpoliecca, a TaKKe BBIJBHUIATh
MPEAITOIOKEHUS O €TI0 pa3BUTHH B HOBLIX YCIIOBUSX.

Pa6oTta ¢ nHcopmaumen:

6 BbIABJISITH HEAOCTATOYHOCTH U I/136BITO'-IHOCTB I/IH(bOpMaL[I/II/I, JaHHBIX,
HCO6XOJII/IMBIX JUJIA pCHICHU 3aJa4u,

6 BBI6I/IpaTb, AHAJIM3UPOBATh, CHCTEMATU3UPOBATL W HHTEPHPECTUPOBATH
nH(OPMALUIO PA3IMYHBIX BUIOB U (OPM IpencTaBICHHS;

6 BbIOMpaTH (OpMy IpeAcTaBlieHUs WHPOPMALMK ¥  WIUIIOCTPUPOBATH
peliaeMbie  3aqayd CXeMaMH, JHarpaMmMaMmiy, HWHOW rpadukoil W ux
KOMOMHALIMSIMU;

6 OLCHUBATH HAAEKHOCTL HH(GOPMALUM 10 KPUTEPHAM, NPEATI0KCHHBIM
yUIHUTEIEeM WIN cHOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

2) YHuBepcasbHEE KOMMYHMKATHBHEIE I€VCTBUS obOecrneumn-—
BanT CHOPMUPOBAHHOCTE COLMAJIBHEIX HABEIKOB OOyYamIMXCS.
O6LueHue:

6 BOCIIPUHUMATH U (DOPMYJIHPOBATH CYXK/ICHHS B COOTBETCTBUH C YCIIOBUSIMH U
LeJIIMU OOIIeHUS; SICHO, TOYHO, TPAMOTHO BEIpaXKaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOIy PELIEHHS
3a71a4n, KOMMEHTUPOBATH MOJIYYEHHBIA PE3YIbTAT;

6 B X0lIe OOCY)KICHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
poOIeMBI, pelraeMon 3a4a4ul, BHICKA3bIBaTh HWICH, HAICJICHHBIC Ha TIOMCK
pELICHUs; CONOCTaBIIATh CBOM CYXKICHHMS C CYXICHUAMH JIPYrHX
YYaCTHUKOB [Haliora, OOHAPYKWBATh PA3IWYMe W CXOJACTBO TIO3UIHH; B
KOPPEKTHOH popMe popMyTHpOoBaTh pa3HOTIIACHS, CBOH BO3PAKCHIS;

6 MIPEICTABIISITh PE3YAbTATHl PELICHUS 3aJaud, SKCIEPUMEHTA, HCCIEA0BAaHUS,
MIPOEKTAa; CAMOCTOSITETIHFHO BEIONPATh (pOpMAT BHICTYIUICHHUS C YIETOM 3a/1a4
MIPE3CHTAIINN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHM4ecTBO:

6 MOHUMATh U HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHON M WHAWBUIYaJIbHON
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paboTHl TIpU penieHnr ydeOHBIX MaTeMaTHYECKUX 3ajad; NMPUHAMAThH Lelb
COBMECTHOH JIATENFHOCTH, IUIAHWPOBATh OPTaHW3aIMI0 COBMECTHOM
paboThI, pacipenensiTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh IPOIEcC U
pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;

6 YJaCTBOBATh B IPYyNITOBBIX (popmax padboThl (00CYKIeHHUS, OOMEH MHEHHUSIMH,
MO3TOBbIE MITYpMBI M [Ip.); BBINOJIHATH CBOIO 4YacTb pabOTHl U
KOOpP/IMHUPOBAThH CBOM JICHCTBUSI C IPYTUMH WICHAMH KOMaH/Ibl; OLICHUBAThH
KayecTBO CBOEr0 BKJIaJa B  OOIMH  TPOAYKT MO  KPUTEPHSIM,
c(hOpMYIMPOBAaHHBIM YYaCTHUKAMHU B3aUMOJICH CTBHISL.

3) .VHMBepcaJYI;HBIe perynsarnBHEIe ,HeﬂCTBMH obecrieuyuBamnT
@OpMMpOBaHMe CMEBICJIOBEIX YCTAQHOBOK WM XWM3HEHHBEIX HABEBEIKOB
JIMYHOCTNM .

CamoopraHusaums:

6 CAaMOCTOSATENIHO COCTaBJATh IUIaH, aITOPUTM pelIeHHUs 3a7aduu (WIH ero
4acTh), BBIOMPATh CIIOCOO pEIIeHUs] C YY4ETOM HMMEIOIIUXCS PECypcoB M
COOCTBEHHBIX ~ BO3MOXKHOCTEH, apryMEeHTHpPOBaTh M  KOPPEKTUPOBATH
BapUaHTHI PEIIEHUH ¢ yIETOM HOBOW MH(OpMAIINH.

CaMOKOHTpOIb:

6 BJIAJETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysibTaTa
pelIeHUs] MaTeEMaTUYECKOH 3a/1auu;

6 MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPH PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTb HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HaMJICHHBIX OLIMOOK, BEISIBICHHBIX TPY/THOCTEI;

6 OLICHMBATh COOTBETCTBUE PE3YNIbTaTa AESTEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATH NPHYMHBI JOCTHKCHUS WM HEOOCTIDKEHHS LEH,
HAaXOIUTh OLIMOKY, AaBaTh OLICHKY IPHOOPETEHHOMY OIBITY.

NMPEAMETHBIE PE3YJIbTATbI

[IpenmerHsie pe3ynbTaThl ocBoeHus IlpumepHO# paboueil mporpaMMel 1Mo
MaTeMaTUKE IIPEJCTaBJIEHbl 10 TrojaM OOYy4eHHs B CIEAYIONIUX pasenax
IporpamMMbl B paMKaX OTAENBHBIX KypcoB: B 5—06 Kiaccax — Kypca
«Matematukay, B 7—9 xmaccax — KypcoB «Aunrebpa», «leomerpms»,
«BeposITHOCTD U CTaTHCTHKAY.

Pa3BuTHE TOTMYECKHX MPEACTABICHUH W HABBIKOB JIOTHYECKOTO MBIIIICHUS
OCYIIECTBIISICTCS] Ha TPOTSHKEHHUHM BCEX JIET OOy4YeHHs B OCHOBHOW IIKOJIE B
paMKax BCeX Ha3BaHHBIX KypcoB. [Ipearomaraercst, 4To BBITYCKHHK OCHOBHOM
IIKOJIBI CMOXET CTPOWUTh BBICKA3bIBAaHWSI W OTPHUIIAHUS BBICKA3bIBAHWH,
pacrio3HaBaTh MCTHHHBIC U JIOKHBIC BBICKA3bIBAHMS, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEpPBI, OBJAJEeT MOHATHSAMH: OIpe/elieHne, aKkcuoMma, Teopema,
JIOKa3aTeNbCTBO — M HAYYNUTCS MCIIOIB30BATh UX NPH BBINOJTHEHNH YIeOHBIX U

MATEMATUKA. 5—9 knacchl 11



BHey‘l€6HBIX 3aJaad.
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NPUMEPHAS PABOYASA NPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5—6 KTACCbI

LLE/TA U3YYEHUA YYEBHOIO KYPCA

[TpuopuTeTHBIME HETSIMUA O0YUEHHSI MaTEMAaTHKE B 5—6 Kilaccax sBISIFOTCS:

6 TIPOJOJDKEHUE (POPMUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX TOHSATHH (YUCIO,
BEJIMYMHA, TeoMeTpruuecKas (urypa), o0OeCreynBaoONNX MPEEMCTBEHHOCTh
Y TIEPCIEKTUBHOCTh MaTEMaTHYECKOr0 00pa30BaHus 00yJaIOIIIXCS;

6 Pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW 00ydJarommxcs,
TI03HABATENbHON aKTUBHOCTH, MWCCJIEI0BATEIbCKUX YMEHHMH, HHTEpeca K
W3YYEHUIO MaTEeMaTHKH;

6 HOJBEJCHUE OOYJYaroMXCsl Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMATHKH U OKPYKAIOIIEro MHpa;

6 (opmupoBaHHe (YHKIIMOHAIBHOM MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHUsI
pacro3HaBaThb MAaTCMaTHYCCKHUC 06’I)GKT])I B pCaJIbHBIX JKN3HCHHbIX
CUTyalusiX, MNPUMCEHATH OCBOCHHBLIC YMEHHS Ui PEHICHUS TIPAKTUKO-
OPUEHTUPOBAHHBIX 3aJad, WHTCPIPETUPOBATHL IMNOJYYCHHBIC PE3YIbTAaThl U
OLCHUBATh UX HAa COOTBECTCTBUC HpaKTH‘IeCKOﬁ CUTyalluHu.

OcCHOBHBIC JIMHUHU COMACpPKaHUS Kypca MaTeMaTHMKU B 5—6 Kiaccax —
apudmernyeckas M TeOMETpHYEcKas, KOTOpble Pa3BHBAIOTCA MapajuIeibHO,
Kak[ass B COOTBETCTBUHM C COOCTBEHHOH JIOTMKOH, OJHAKO, HE HE3aBHCHMO
OllHa OT JIPYyroil, a B TECHOM KOHTAKTE M B3aUMOACUCTBUU. Takxke B Kypce
MIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU aJIreOpbl M OMUCATEIILHON CTATUCTUKH.

W3ydenne apuhMeTHIECKOr0 MaTepuaia HAUMHASTCS CO CHCTEMAaTU3aluy 1
pa3BUTHS 3HAHUM O HATypalbHBIX YHCIAX, MOJYYEHHBIX B HaYaJIbHOM IIKOJIE.
[Ipu >TOM CcOBEpLIEHCTBOBaHUE BBHIYUCIUTENBFHOM TEXHUKUH M (opMUpOBaHUE
HOBBIX TEOPETHYECKUX 3HAHUM COueTaeTcs C Pa3BUTHEM BbIUHCIUTEIIBLHON
KYJBTYPBl, B YAaCTHOCTH C OOy4eHHEM MNpPOCTEHIIMM NpUEMaM NPUKHIKA H
OLIEHKM pEe3yNIbTaTOB BBIUMCICHUH. [3ydeHne HaTypaldbHBIX YHCEN Mpo-
JoIKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAYaIbHBIMH MOHATHSIMH TEOPUH
JETUMOCTH.

Hpyroit KpymHBI OIOK B copepkKaHUH apu()METHIECKOW JIHMHUU — 3TO
npobu. Hagamo n3ydeHnst OOBIKHOBEHHBIX M IECATUYHBIX OpoOeii OTHECEHO K 5
KJaccy. DTO MEPBbIH 3TAll B OCBOCHUH Ipo0ei, KOr/ia MPOUCXOANT 3HAKOMCTBO
C OCHOBHBIMH WJIEAMH, TOHATHAMH TeMmbl. Ilpm 53ToM paccMmoTpeHue
OOBIKHOBEHHBIX Jpo0ei B TIOMHOM OO0BEME TMPEOIIECTBYET W3IYICHHIO
JECATUIHBIX POOEH, UTO 1IeIeco00pa3Ho ¢ TOUKH 3PEHHUS JIOTHKH H3JI0KECHUS
YHUCIOBOW JIMHWH, KOT/IAa TIpaBWiIa ACHCTBUN C NECATUYHBIMHU IPOOSIMHU MOKHO
000CHOBAaTh YK€ W3BECTHBIMH aJTOPUTMAMHU BBITTOJHEHHS JICHCTBHH C
OOBIKHOBEHHBIMHU JIPOOSIMH. 3HAKOMCTBO C JECTUYHBIMHU JIPOOSIMH PACIIUPUT
BO3MO)KHOCTH [UIsi TTOHUMAaHUS OOYYAIOIIMMHUCS MPUKIAJIHOTO NPHUMEHECHUS
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HOBOM 3alMCH NpU M3YYEHHU JPYTUX HNOPEAMETOB U IPU MPAKTHIECKOM
ucnonp3oBanun. K 6 xiraccy OTHECEH BTOpOW 3Tall B M3YYCHHH JPOOCH, TIe
TIPOMCXOJUT COBEPUICHCTBOBAHNWE HABBIKOB CpPABHEHHsI M IIpeoOpa3oBaHus
npo0Oel, OCBOGHHME HOBBIX BBIUHCIUTEIbHBIX aJTOPUTMOB, OTTAYWBaHHE
TEXHUKU BBIYHCICHHM, B TOM 4YMCII€ 3HAYEHHWH BBIPAXKEHHH, COAEpKALIMX U
OOBIKHOBEHHBIE, U JIECATUYHBIE IPOOH, YCTAaHOBJICHHE CBSI3€H MEXIy HUMHU,
paccMoTpeHre TIpUEMOB pelieHHst 3ajad Ha JapoOu. B Hawane 6 wiacca
MIPOMCXOUT 3HAKOMCTBO C IIOHATHEM IPOLIEHTA.

OCoOEHHOCTBIO HM3YYEHHs ITOJIOKUTENBHBIX W OTPHUIATENBHBIX YHCEN
SIBIIICTCA TO, YTO OHU TAK)KE MOT'YT PaCCMaTPHUBATHCS B HECKOJIBKO 3TaroB. B 6
KJIacce B Hauase u3ydeHust TeMbl «IlonokuTensHble U OTpULIATEIbHbIE YHCIa»
BbIensieTcss moarema «llenmble uymcna», B paMkax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHCIaMM M JIMCTBUSAMH C  TOJNOXKHUTEIBHBIMU U
OTPHULIATENIBHBIMU ~ YHCIAMM  IPOMCXOJUT HAa OCHOBE COJEP’KATEIbHOIO
noaxonaa. OTO TMO3BOJISET Ha JOCTYITHOM YPOBHE IO3HAKOMHUTH YUaIIUXCS
MpakKTUIYCCKU CO BCEMU OCHOBHBIMH IIOHATHAMU TEMBI, B TOM YHCIEC U C
NpaBWJIaMU 3HAKOB IIPH BBIMOJHEHUH apu()METHUECKHX AeHCTBUiL. M3yueHue
PaIMOHATIBHBIX YHCET Ha 3TOM HE 3aKOHUYHUTCA, a OylIeT MPOAOKEHO B Kypce
anreOpsl 7 Kilacca, 4TO CTAHET CICAYIOIIMM IPOXOJ0M BCEX MPUHIUIUATBHBIX
BOIPOCOB, TEM CaMbIM pa3fieleHHe TPYAHOCTEH OOJerdaer BOCIPHUATHE
MaTepuana, a paclpesiesieHHe BO BPEMEHHM CIIOCOOCTBYET IPOYHOCTH
MPUOOPETAeMbIX HABBIKOB.

[Ipu o0y4yeHun peleHno TEKCTOBBIX 3a/1a4 B 5—06 Kilaccax MCIOJIb3YIOTCS
apudmernyeckre NpuéMbl penreHns. TEKCTOBbIE 3aJadud, peEIIaeMble IPH
0TpabOTKE BBIYMCIUTENIBHBIX HABBIKOB B 5—06 Kiaccax, pacCMaTpPHBAIOTCS
3aauyl CIEAYIOIIMX BUJIOB: 3a/laud Ha JBIDKCHUE, HA YacTH, Ha MOKYIIKH, Ha
paboTy M NMPOU3BOAUTENILHOCTb, Ha IPOLEHTHI, HA OTHOIICHUS M MPOIOPLHH.
Kpome Toro, oOywarommecss 3HAKOMSTCA C NpHUEMAMU pEIICHUS 3agad
nepeObopoM BO3MOXKHBIX BapHaHTOB, ydaTcsi pabotaTh ¢ HH(pOpMAaIeH,
MIPE/ICTaBICHHOMN B (hopMe TaOJIUIl MITK THarpaMM.

B IIpumepnoii paboueid mporpaMme MPEeAyCMOTPEHO (HOPMHUpPOBAHHE
MIPOIIEIEBTHYECKNX ~alNreOpandecKux IpeACTaBleHN. bykBa Kak CHMBOM
HEKOTOPOT0 YHCNIa B 3aBUCHMOCTH OT MAaTEMaTHYECKOrO KOHTEKCTa BBOAWUTCS
TIOCTETICHHO. byKBEeHHast CHMBOJIMKA IMPOKO UCIIOIB3YETCs MPEXK/IE BCEro A
3aIMCH OOLIMX YTBEPXKICHUH W TPEWIOKEHUH, (GOpMyll, B YaCTHOCTH IS
BBIYHMCIICHHS TE€OMETPHUECKHUX BENYNH, B KAUECTBE «3aMECTHTEIISD) YNCTIA.

B kypce «MaremaTukm» 5—6 KIACCOB TIPEACTaBICHA HATJISAHAS
TEOMETpHsI,  HalpaBIE€HHAs HAa  Pa3BUTHE  OOPAa3HOrO  MBIIUICHUS,
MIPOCTPAHCTBEHHOTO BOOOpaKEHUS, W300pa3UTEIbHBIX YMEHHH. DTO Ba)KHBIN
9Tall B M3YYCHHH TEOMETPHH, KOTOPBIM OCYIIECTBISIETCS Ha HArJISAHO-
MIPAaKTHYECKOM ypPOBHE, ONHMpAacTcs Ha HAIJHO-00pa3HOE MBIIUICHHE
oOyuwatomuxcsi. bonpimasi ponab OTBOAWTCS MPAKTHYECKOH JEATENBHOCTH,
OIBITY, SKCHEPHMEHTYy, MojenupoBanuoo. OOydarommecss 3HAKOMATCS C
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TEOMETPUUECKUMHU (HUTrypaMH Ha IUIOCKOCTH W B TIPOCTPAHCTBE, C HX
MIPOCTEUIIMMHU KOH(UTypalnsIMH, ydaTcss H300pakaTh UX Ha HEJIMHOBAHHOW M
KJIeT4aTol Oymare, paccMaTpHBalOT MX MNpOCTEHIINe cBoicTBa. B mpomecce
M3Y4YEHUs HarJSIHOM reOMETpUH 3HAHUS, MONYyYeHHBIE 00YYaIOIUMHUCS B Ha-
YaJIbHOW IIIKOJIE, CUCTEMATU3UPYIOTCS U PACILIHPSIFOTCSL.

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

CornacHo yueOHOMY IUIaHy B 5—06 Kilaccax M3yd4aeTcsi HHTErpUPOBAHHBIN
npeaMer «MaremMaTHKa», KOTOPBIH BKIFOUACT apupMETHYCCKHA MaTepuasl H
HATJISTHYIO TEOMETPHIO, a TAKKE IMPOMEIACBTHUCCKHE CBEICHUS U3 allreOpBI,
9JIEMEHTHI JIOTUKU U Havajia ONMUCATEIbHON CTATUCTHKH.

VY4eOHbIN MIaH HAa W3y4CHHE MATEMAaTHKH B 5—6 Kjaccax OTBOIUT HE
MeHee 5 ydeOHBIX YacOB B HENICNIO B TCUCHHE KaXKIOrO rojia OOYUCHHUsI, BCETO
He MeHee 340 yueOHBIX YacoB.

COIEPYXAHWE YYEBHOI'O KYPCA (MO rofIAM OBYYEHUA) 5 knacc

HarTypanpHble YHCIa ¥ HYJB

HatypansHoe umcno. Pan nHarypanbHeix umcen. Yucno 0. M3oOpaxeHue
HATYpaJbHBIX YHCENI TOYKAMH Ha KOOPAUHATHOM (YHCIOBOIT) MPSIMOIA.

[lo3ummonHast cucrema cyMcieHusl. Pumckas Hymepauust Kak IpuMmep
HETO3ULIUOHHOM CHCTEMBI cuncieHus. JlecsiThiHasi CHCTeMa CUHUCIICHHUSI.

CpaBHeHHE HaTypallbHbIX YUCEN, CPAaBHEHHE HATYPAJbHBIX YHUCET C HYIEM.
CriocoObI cpaBHeHust. OKpyriIeHHE HATYPAIbHBIX YHCEI.

CroxxeHne HaTypaJbHBIX 4YHCEN; CBOWCTBO HYyJIS TIPH  CIIOKEHHUM.
Bbrunranue kak JeicTBHE, 0OpaTHOE CIOKEHHIO. Y MHOKEHHE HATYPajbHBIX
4yycesl; CBOWCTBA HYJIS M €JUHMILBI IIPM YMHOXKEHUHU. [leneHue kak aelcTBue,
oOpatHOe yMHOXEHUIO. KOMIIOHEHTBI JeWCTBHUIL, CBS3b MEXIY HUMH.
IIpoBepka pe3ynbrata apudmeruueckoro aeiicteus. IlepemecturensHoe H
coueTaTeNlbHOE  CBOMCTBa (3aKOHBI) CIIOXKESHHSI u YMHOXCHHSA,
pacmpenenuTensHOe CBOUCTBO (3aKOH) YMHOKCHUS.

Hcnonp3oBanne OykB 11 00O3HAUYEHHWsS HEWU3BECTHOIO KOMIIOHEHTa |
3arucy CBOUCTB apu(PMETHUECKHUX JeHCTBUI.

Jenurenn W KpaTHbIE 4YHCNIA, pas3lioKeHHEe Ha MHOXuTend. I[Ipocteie u
cocraBHble uncna. [lpmsnakm gemmmoctu Ha 2, 5, 10, 3, 9. Jenenme c
OCTaTKOM.

CreneHp ¢ HaTypaJbHBIM TIIOKa3aTelieM. 3amuch YHWCIa B BHJIEC CYMMBI
Pa3pAIHBIX CIAraeMbIX.

UucnoBoe BbIpakeHHE. BplUUCIIEHHE 3HAYEHUN YHUCIIOBBIX BBIPAKEHMIA;
TIOPSZIOK  BBIONHEHMST  JeificTBui. Mcnonb3oBaHme TIpH  BBIYHCICHUSX
TIEPEeMECTUTEIIBHOTO ¥ COYETATENIbHOTO CBOMCTB (3aKOHOB) CIOXKEHHS U
YMHOXKEHUS, paCIpeIeIUTENILHOIO CBOWCTBA YMHOKEHHUSL.
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Apobu

IIpencraBnerne o JOpoOM Kak CIOCOOC 3alACH  YacTH  BEIHMYUHEL
OObikHOBeHHBIE /poOu. [lpaBWibHBIE M HeNpaBHIbHBIE Jpodu. CmemraHHas
Jpo0b; Tpe/CTaBICHHE CMEIIAaHHOW IpoOM B BUJE HENPABWIBHOH IpOOH U
BBbIJICJICHUE II€JI0M YacTH 4YWClIa W3 HENpaBWIbHOH japobu. M3obpakenue
npoOeil TOYKaMHM Ha YHUCIOBOM mpsiMoil. OCHOBHOE CBOMCTBO IIpOOH.
Cokpamenne npodeit. [lpuBeneHue 1podM K HOBOMY 3HaMEHATEIIO.
CpaBHeHue npo0eii.

CroxxeHne 1 BeIYUTaHUE JpoOel. YMHOKEHHE U JeIeHHe Apo0eii; B3aUMHO-
oOpaTHbIe 1podu. HaxoxkieHne yacT 1esoro v 1esoro 1o ero 4acTy.

Hecstnunast 3anuch apoobeit. IlpencraBinenue necaTUuHON NpoOu B BUIE
OOBIKHOBEHHOW. I300pakeHne NecATHYHBIX JIpoOedl TOYKaMU Ha YHCIOBOM
npsimoii. CpaBHEHHE JIECATHYHBIX IPOOEH.

Apudmernueckne JIEWCTBHS C ACCATHYHBIMU JipoOsimu.  OkpyrieHne
JECSTHYHBIX IPOOEH.

Peuenne TEeKCTOBBIX 3Bangayd

PemieHre TEKCTOBBIX 3aga4 apu(PMETHUCCKHM CIIOCOOOM. PerieHue
JIOTHYECKHUX 3ajad. Perenue 3amaa4d nepeOOpoM BCeX BO3MOXKHBIX BapHAHTOB.
Vcrionb30BaHKe pY PEIICHUH 3a1a4 TaOJHUIl U CXEM.

Pemenue 3amau, comepamux 3aBUCHMOCTH, CBS3BIBAIOLINE BEIHMYUHBI:
CKOpOCTh, BpEMs, PpACCTOSHHE; IIeHA, KOJIUYECTBO, CTOMMOCTh. EIMHUIIBI
W3MEpEeHHs: Macchl, 00bEMa, LIEHBI; PAcCTOSIHUS, BpEeMEHH, cKkopocTH. CBsi3b
MEXy eAMHUIIAMH U3MEPEHUS KayK0M BETMUNHBI.

PerieHne OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpesncraBnenue qaHHBIX B BUJIE TAOJIHIL, CTOIOYATHIX HATPAMM.

HarmsapHass reoMeTpyst

Harnsioaele mpexcraBieHust o (urypax Ha IUIOCKOCTH: TOYKa, IpsMad,
OTPE30K, Jy4, YroJj, JIOMaHas, MHOTOYI'OJbHHUK, OKPYKHOCTb, KPYr. YTOIL.
IIpsimoii, ocTpblid, TyNOW U pa3BEPHYTHINA YIJIbL.

JnuHa oTpeska, METPUUECKUE €UHULIBI JUIMHBL. J{JIMHa TOMaHOH, NEPUMETP
MHOTOYTOJIbHHUKA.  V3MepeHHMe ¥  TIOCTPOGHHE YIJIOB C  IIOMOLIBIO
TPaHCIIOPTHPA.

Harnsgnele mpenctaBineHust o GUrypax Ha IUIOCKOCTH: MHOTOYT'OJNBHUK;
MIPSMOYTOJIEHUK, KBAJpaT; TPEYTOIbHUK, O PABEHCTBE (PUTYP.

Wzobpaxxenne ¢uryp, B TOM uncie Ha kierdaToil Oymare. [loctpoenue
KOHQUrypammid ©3 dYacTed TNpsSMOH, OKPYKHOCTH Ha HEITWHOBAHHOH U
kimerdyaTol  Oymare.  Vcmonmp3oBaHWE — CBOWCTB  CTOPOH M YIJIOB
MIPSMOYTOJIBHUKA, KBAJpaTa.

[Inomans nNpsAMOYroJIBHUKA W MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3
MIPSIMOYT'OJIGHUKOB, B TOM 4YHcie (GUryp, n300pakEHHBIX Ha KIETUYATOH Oymare.
EnuHune! nsmepenus miomaniy.

Harnsimaele  mpenctaBieHHMst O  NPOCTPAHCTBEHHBIX — (urypax: mpsi-

16 MpumepHas paboyas nporpamMmma



MOYTOJIbHBIA  Tapajuienenuien, Ky0, MHOrOrpaHHukd.  M300pakeHue
MPOCTEUIIIMX ~MHOIOIPaHHMKOB. Pa3BépTku Kyba W mapajiesenurnesa.
Co3nanue Mojeneil MHOIOIpaHHUKOB (M3 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U
ap.).

OO0BEM MPSAMOYTOJLHOrO TapauieNnenumena, kKyoa. EIuHubl u3MepeHus
00BéMa.

6 knacc

HarypaneHsle 4YucCia

Apudmernueckre ACHCTBUSI C MHOIO3HAYHBIMHM HATYpaJbHBIMU YHCIAMH.
UucnoBble  BBIPQKEHUS, TIOPSIOK  JICHCTBHI, WCIIONIB30BaHHE  CKOOOK.
Vcnonb3oBaHue MpHU BBIYUCICHHUAX IEPEMECTUTENBHOTO M COYETaTeIbHOIo
CBOWCTB  CIOXKEHUS U  YMHOXKEHHUS, DPACHpEeSUTeIbHOIO  CBOMCTBa
yMHOeHUsL. OKpyTieHne HaTypalbHbIX YHCel.

JlenuTenu v KpaTHBIC YKCIIa; HAUOOJBIINN OOIIUI ACIUTENIb U HAUMCHBIIICE
ob1ee kpatHoe. JleTMMOoCTb CyMMBI M TIpOU3BeieHus. JlelIeHue ¢ OCTaTKOM.

HApobn

OObIKHOBEHHAs IPO0b, OCHOBHOE CBOMCTBO APOOH, COKpAIICHHE APOOCH.
CpaBHeHue U ynopsiiourBanue apooeil. Perenne 3agay Ha HAXOXKACHHUE YaCTH
OT LIEJIOr0 U LIENOro Io ero 4acTd. J[poOHoe YHCIO KaK pe3yibTaT ACNICHUS.
[IpexcraBnenue AecsATHYHOW JApoOM B BHIE OOBIKHOBEHHOW JpoOM H
BO3MOXKHOCTh IIPEACTABJICHUS OOBIKHOBEHHOH ApoOM B BHIE ACCATHYHOM.
Jecarudnble Apo0H M MeTpUYecKasi CUCTeMa Mep. Apu(pMeTHuecKue JeHCTBUA
1 YHCIIOBBIE BBIPAXKEHHS ¢ OOBIKHOBEHHBIMHU U IECATUYHBIMHU IPOOSIMH.

OrtHomenue. /[lereHne B JaHHOM OTHOLIEHWH. Macmrad, MpONOpLHs.
[IpumeHeHne nponopLuuii NIpy peLLICHUH 3a1a4.

ITonsiTue mporeHTa. Beraucienne NporeHTa OT BENWYMHBI M BEJIMUYHHBI 110
e€ mporeHTy. BripaxkeHne IpoLeHTOB JeCATUIHRIMU Ipo0sMu. Pemienne 3amay
Ha MPOLEHTHI. BhIpakeHne OTHOIICHNUS BEJMYHH B IIPOIEHTAX.

HonoxuTeneHEle ¥ OTpHLATEJBHEIE YHUCIAa

[lonoxurensHble U OTpULIATENbHbIE unciaa. Llensle yncna. Moayne uducna,
TeoOMeTpUUECKasi WHTEPIpeTanns MOAyas uucia. V3oOpakeHue dmcen Ha
KOOpJAMHATHOU NpsIMOM. YUCIIOBBIE TPOMEKYTKH.

CpaBHeHnne umcen. ApudMeTHYECKHE NEHCTBUA C TONOKUTCIBHBIMU U
OTPHIIATEEHBIMU YHCIIAMHU.

[IpsiMoyromnpHas cucTeMa KOOpAWHAT Ha TUIOCKOCTH. KoopAMHATE TOYKH Ha
IUIOCKOCTH, abcmmcca W opauHarta. llocTpoeHme Touek W (uryp Ha
KOOpPJMHATHON TJIOCKOCTH.

ByxBeHHEIE€ BEIPaXEHUST
[lpumenenne OykB s 3amMCH  MaTEeMaTHYECKUX  BBIPRKEHHH U
npeanokeHnid. CBolcTBa apudmMeTHIecknx AeicTBril. ByKBeHHbIE BBIpasKeHUS
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U YUCJIOBBIE NIOJICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAXO0XKIEHUE HEU3BECTHOTO
KoMItoHeHTa. DopMyITbl; (GOPMYIIBI TIEPUMETPa M IUIOMIAIN MPSIMOYTOJIbHUKA,
KBajpaTa, 00bEMa mapajniesienuneaa u Kyoa.

Peureune TeKCTOBBIX Banayd

Penrenne TekCcTOBBIX 3amau  apuMETHYSCKAM criocoOoM. Perienue
JIOTHYECKUX 3a7a4. Perienue 3a1ad mepedopoM BCeX BOZMOKHBIX BApUAHTOB.

Pemenne 3amau, colepikalux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYHUHBI:
CKOpOCTb, BpeMH, paccrosiHue; IICHa, KOJIMYECTBO, CTOUMOCTE;
MIPOU3BOIUTEIBHOCTD, BpeMs, 00bEM Pa0OThl. ENWHUIEI M3MEpEHUs: MacChl,
CTOMMOCTH; PACCTOSIHUsI, BpPEMEHU, CKOpOCTH. CBs3b MEXAY eJIHMHUIIAMU
U3MEPEHUS Kax a0l BEIUYUHBI.

Pemenne 3amau, CBSI3aHHBIX C OTHOILIEHUEM, TNPOMNOPIMOHATBHOCTHIO
BEJIMYUH, MPOIICHTAMU, PCIICHAE OCHOBHBIX 3a1a4 Ha JIPOOU U MPOICHTHI.

OrneHka U NpUKUIKa, OKPYTIIEHUE pe3ysbTara.

CocraBnenne OYKBEHHBIX BBIPQKEHHH 110 YCIOBHIO 3a1auH.

[IpencrasieHue MaHHBIX C MOMOIIBIO TaOiMi ¥ guarpamm. CroaOuaThie
JMarpaMMbl: UTEHHE U NIOCTpOeHUE. UTeHHe KPYroBbIX AUarpamm.

HargyssgHass reoMeTpyus

Harnsigaele mpexcraBieHust o (urypax Ha IUIOCKOCTH: TOYKa, IpsMad,
OTPE30K, JIyd4, Yyrojd, JIOMaHas, MHOTOYTOJIIBHUK, YeThIPEXYrOIbHUK,
TPEYroJIbHUK, OKPYKHOCTb, KPYT.

B3anmHoe pacnonoxeHue ABYX MpPSIMBIX Ha IUIOCKOCTH, HapalljielbHble
IpsIMble, TIEPIEHUKYIISIPHBIC MpsMbIE. 3MepeHne pacCTOSHUI: MeXTy IBYMsI
TOYKAMH, OT TOUKH /10 IIPSMOH; JUIMHA MapIIpyTa Ha KBaJpaTHOH CeTKe.

W3mepeHne © NOCTpPOEHUE VYIJIOB € IOMOIIBIO TpaHcnopTupa. Bumuel
TPEYrOJIbHUKOB: OCTPOYT' OJIbHBIH, IIPSIMOYT OJIBHBIH, TYNOYT'OJIbHBIH;
PpaBHOOEIPEHHBIIH, PaBHOCTOPOHHUH. UYeTbIpEXyrobHUK, IIPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsAMOYTrOJIbHMK, KBaJpaT: HCIIOIb30BAHUE CBOWCTB
CTOpOH, YIJIOB, muaroHanedl. l3o0paxeHne reoMeTpudeckux ¢Guryp Ha
HEJTMHOBAHHOI Oymare C HCHONb30BaHWEM LMPKYIs, JIMHEHKH, YroJbHUKa,
Tparcnoptupa. [locTpoeHus Ha KiIeTdaToit Oymare.

[lepumerp wmHOroyrompHuka. IlomsTne miomaan GUIYPI;, EIMHUIBI
n3MepeHns momann. IlpubmmkéHHoe mM3MepeHne Iiomand Quryp, B TOM
9rcie Ha KBaapaTHOU ceTke. [IpnOmmkEéHHOE N3MEpeHne UTMHBI OKPYKHOCTH,
TUTOIIATH KPYTa.

CumMeTpust: IeHTpaibHas, oceBast U 3epKanbHas cuMMeTpun. Iloctpoenue
CUMMETPHYHBIX (QUTYP.

Harnsnasre TIPE/ICTABICHUS o MIPOCTPAHCTBEHHBIX ¢durypax:
napajiesienunes, Ky, mpusMa, mupaMpaa, KOHYC, IWIMHAP, map u cdepa.
N3o0paxenne IIPOCTPAHCTBEHHBIX ¢buryp. IIpumepst pa3BEPTOK
MHOTOI'PaHHUKOB, LHWINHApA u KOHYca. Cosnanne Mozenen

TIPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U JP. ).
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[MousTHEe 00BEMA; eqMHUIBI M3MepeHus 00béMa. OOBEM TPAMOYTOIHLHOTO
mapasureNnenuresna, Kyoa.
MNAHWPYEMbBIE NPEAMETHbIE PE3Y/IbTATbl OCBOEHWUA MPUMEPHOM
PABOYEI NPOrPAMMbI KYPCA (N0 roJAM OBYYEHUSA)

OcBoenne yueOHOro kypca «MaremaThka» B 5—06 Kiaccax OCHOBHOI
IIKOJBI  JTOJDKHO OOCCICYUBATh JOCTIDKCHHE CICAYIOIIMX IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB:

5 knacc
Unuciya ¥ BEIYNUCIICHMUS

6 [ToHnMaTh 1 MPaBUIBHO YIOTPEOISITH TEPMHHBI, CBSI3aHHBIE C HATYPaJIbHBIMHU
YHCIIaMU, OOBIKHOBEHHBIMH U JIECITHYHBIMHU JPOOSMHU.

6 CpaBHMBAaTh W YIOPSJIOYMBATH HATypaJbHbIE YHWCIA, CPAaBHUBATH B
MIPOCTEUIINX CITy4asix OOBIKHOBEHHBIE APOOH, JIECITHYHBIE IPOOH.

6 COOTHOCHUTH TOYKY Ha KOOPAMHATHON (YMCIOBOM) NPsSMOH C COOT-
BETCTBYIOIIUM €H YHCIIOM M M300pa)kaTh HaTypaJbHbIE YUCIa TOYKAMU Ha
KOOPMHATHOM (YHMCIIOBOM) MPSIMOU.

6 BbimonusaTh apudmernueckue JCHCTBUS C HATYpaJbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMH B TIPOCTEHILIUX CIyYasiX.

6 BBIOJIHATE IPOBEPKY, NPUKHUKY PE3YJIbTaTa BHIYUCICHUM.

6 OKpyTJIATh HaTypasIbHbIE YUCIIA.

PemeHnne TEeKCTOBBIX Banay

6 Pemare TekcToBble 3amaun apu()METHUECKHM CIIOCOOOM M C TOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BapUAHTOB.

6 Pemarts 3amaum, coneprkalue 3aBHUCUMOCTH, CBSI3bIBAIOILINE BEJIUYMHBIL:
CKOPOCTbB, BpEMS, PACCTOSIHHE; [IEHA, KOTUYECTBO, CTOUMOCTb.

6 lcnonb3oBaTh KpaTKHE 3allMCH, CXEMbl, TaOJHIbI, O0O3HAUCHHUS IPH
peleHny 3aaaq.

6 Ilomp30BaThCsi OCHOBHBIMH E€AMHHMLAMHM HW3MEPEHMS: LIEHbI, MAacChl;
paccrosiHus, BPEMEHH, CKOPOCTH; BBIpa)XaThb OJHHA €IWHHIBI BEIWYUHBI
yepes Apyrue.

6 VI3BieKkaTh, aHANU3UPOBATh, OICHUBATh MH(DOPMAINIO, MPEACTABICHHYIO B
Tabnuie, Ha cToI0YaTOW IUarpamMMe, WHTEPIPETHPOBAThH MPECTABICHHBIC
JTaHHBIE, UCITIOJIL30BATh JTAHHBIC IIPU PELICHNN 3a/1a4.

HarmspgHas reoMeTpust
6 ITop30BaThCA TEOMETPUIECKUMHE MOHATUSIMH: TOYKA, IPSAMasi, OTPE30K, JIyd,
YTOJI, MHOTOYT'OJIBHUK, OKPY?KHOCTb, KPYT.

6 IIpuBoaUTH TPUMEPHI OOBEKTOB OKPYKAIOIIEr0 MHpa, MMEIOMUX (GopmMy
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N3YYEHHBIX T€OMETPUIECKUX (UTYD.

6 Mcronp30BaTh TEPMHUHONIOTHIO, CBSI3aHHYKO C YIJIAMHU: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YTOJ, BEPIHHA, CTOPOHA, THATOHAIb; C OKPYKHOCTBIO:
pamuyc, IuameTp, HEHTP.

6 M3o0pakaTh HM3ydeHHBIC TIeOMETpUYCCKHe (Uryphl Ha HEIMHOBAHHOW U
KJIETYaToi OyMare ¢ IOMOIIBIO UPKYJIS M JTINHEHKH.

6 HaxomuTh JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JMHEHKH, CTPOMTh OTPE3KH 3aJaHHOM JUIMHBL, CTPOMTH OKPYKHOCTh
3aJIaHHOTO Pajnyca.

6 Mcrmonb30BaTh CBOMCTBA CTOPOH M YITIOB MPSMOYTONBHUKA, KBAAPATA IS UX
MOCTPOCHHSI, BEIYKMCIICHHUS TUIONIAIH U IEPUMETPa.

6 BblumcisTh mepuMeTp M IUIONIAAb KBaJApaTa, MPSIMOYTOJbHHKA, GHTYD,
COCTaBIICHHBIX U3 MPSIMOYrOJbHUKOB, B TOM 4Hcie (GUTYp, H300paKEHHBIX
Ha KJIeT4aTon Oymare.

6 Iloabp30BaThbCs OCHOBHBIMU MCTPHUYCCKUMU CIWUHUIAMU U3MCEPCHUSA JJINHBI,
iomanun; BbIpaXXaTb OJHU €AUHUIILI BEJIMYUHBI YE€PE3 }1pyn/Ie

6 PacrmosnaBath mapamtenenunen, KyO, HCIOIb30BATH TEPMHHOIOTHIO:
BepIIMHA,  peOpo  TpaHb,  HM3MEPEHHS;  HAXOMUTH  H3MEPCHHUS
napaJuienenuesna, Kyoa.

6 Bbrumcnate 00bEM Kyba, Tapajuienenunena Mo 3aJaHHBIM H3MCEPCHHSIM,
TMOJTE30BATHCS CIUHUIIAME H3MEPEHUS 00bhEMa.

6 Pemiath HeCIOXHBIC 3a7aull HA W3MEPCHHE T'€OMETPUYCCKHUX BEIHYUH B
MPAKTUYECKUX CUTYAITHSX.

6 kKnacc

Yncsa ¥ BHYMUCIICHUS

6 3HaTh U TOHUMAThb TEPMHHBI, CBA3AHHBIE C PA3JIMUYHBIMH BHAAMH YHCENT U
CrIoco0aMy HX 3aIiCH, MEPEXOIUTH (€CIH 3TO BO3MOXKHO) OT OJHOH (hOPMBI
3aIMCH YUCIIa K IPYToil.

6 CpaBHUBATh M YNOPSAAOYMBATH IIEJbIE YHCIIA, OOBIKHOBEHHbIE M JECATHIHBIC
JpoOu, CpaBHUBATDH YHCIIA OTHOTO U PA3HBIX 3HAKOB.

6 BbimonmHATH, coueTas yCTHbIE M IHMCbMEHHBIE NPHUEMBI, apupMeTHIECKHe
JEHCTBUS C HATypaJbHBIMH M LEIBIMH YHCIAMH, OOBIKHOBEHHBIMH U
JECATUIHBIMU JIPOOSIMH, TIOJIOKHUTEIBHBIMI M OTPULIATEIBHBIMHU YHCITAMH.

6 BBIYMCIATH 3HAYEHUS YHCIOBBIX BBIPAKEHMH, BBINOIHATh NPUKHIAKY U
OLIEHKY pPEe3yNbTaTa BBIYHMCICHHH; BBITOIHATH MPEOOPA30BAHMS UHCIOBBIX
BBIPQ)XCHUI Ha OCHOBE CBOMCTB apU(PMETHICCKUX JCHCTBHUI.

6 COOTHOCHUTH TOYKY Ha KOOPAMHATHOH IPSIMOH C COOTBETCTBYIOIIUM €
YHCIIOM M M300pakaTh YMCIIa TOYKAMHU HAa KOOPJMHATHON TPSAMOM, HAXOANUTb
MOJyJb YUCIIA.

6 COOTHOCUTH TOYKH B MPSIMOYTOJIBHOH CHCTEME KOOpJMHAT C KOOpJMHATaMHU
9TOH TOUKH.
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6 OprFJ'IHTB OCIbIC 4YHuClla U JCCATHYHBIC I[pO6I/I, HaXOJIHUTh HpI/I6J'H/I>K€HI/I$I
YHUCCII.

YucioBsle ¥ 6yKBEHHEIE BEHPAaXeHUsI

6 [loHuMaTh U yIOTPeOJIATh, TEPMUHEI, CBS3aHHBIC C 3aIHCHI0 CTCTICHH YUCIIA,
HAXOMUTh KBaIpaT W KyO 4YHCIA, BBIYHCIATH 3HAYCHUS YHUCIIOBBIX
BBIPAKEHUH, COAEPIKAIINUX CTEIIEHH.

6 [loip30BaThCS MpU3HAKAMU JETUMOCTH, PACKIIaJIbIBaTh HATypalibHbIe YHCia
Ha MPOCTbIE MHOXKHUTEIH.

6 [To1p30BaTHCS MAaCIITA0OM, COCTaBJISITh TIPOIIOPITUK U OTHOIIICHUSI.

6 lcrionp30BaTh OYKBBI 11 0003HAUCHUS YKCEN MPU 3aMTUCH MaTeMAaTHUCCKIX
BBIPQXKCHUH, COCTABIIATh OYKBEHHBIC BBIPAXKCHUS W (OPMYJIBI, HAXOIWUTh
3HAaYCHUsT  OYKBCHHBIX  BBIPQKCHUH,  OCYIICCTBISAS  HEOOXOIHMMBIC
MTOJICTAHOBKH U TIPE0OPa30BaHUSL.

6 HaxoauTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PemreHmne TEeKCTOBEIX Bamayd

6 Periate MHOTOIIIArOBBIE TEKCTOBBIC 331241 apU(PMETHIECKUM CIIOCOOOM.

6 Pemats 3a1a4y, CBsA3aHHBIC C OTHOHICHHMEM, HPONOPHUOHAIBHOCTHIO
BEJIMUMH, TMPOIEHTaMH; pelaTh TPU OCHOBHBIE 3aJaud Ha Jpodu W
MPOLEHTHI.

6 Pemate 3amaum, cozepikalMe 3aBUCHMMOCTH, CBS3BIBAIOLIME BEIMYUHBIL:
CKOpOCTb,  BpeMs,  PpacCTOSHME, LE€Ha,  KOIMYECTBO,  CTOMMOCTB;
MPOU3BOAUTEIILHOCTD, BpeMs, 00bEMa paboThI, UCTIONB3Ys apu(MeTHIECKHE
JEUCTBUA, OLEHKY, IPHUKHIKY; IIONb30BATbCS E€IMHUIIAMH H3MEPEHUs
COOTBETCTBYIOIUX BEINYHH.

6 CocTaBisATh OYKBEHHbIE BBIPKSHUS 10 YCIOBHIO 3aauH.

6 M3BnekaTh wuH(OpMAIUIO, MPEACTABICHHYIO B TaOIUWIAX, Ha JIMHEHHOM,
cTonouaroi W KpYroBoi JuarpaMmax, HMHTEPIIPETUPOBATH
IIPEJCTABIIEHHbIE JAHHBIE; UCIIONIb30BaTh JaHHBIE TP PELICHUHU 3aay.

6 [IpencTaBnsaTh nHQOpPMALINIO C TTIOMOIIBIO TAOJHII, JIMHEHHOW U CTONOUYATOM
JUarpaMM.

HarmanHas reoMeTpus

6 [lpuBomuTh mpHUMeEpbl OOBEKTOB OKPYXKAIOIIEro MHpa, MMEomuX (opMy
W3yYCHHBIX TEOMETPHYECKHX IUIOCKHX M IIPOCTPAHCTBEHHBIX (QHUTYD,
NPUMEPBI PaBHBIX M CHMMETPHYHBIX (QHUTYP.

6 U3o0pakaTh C TOMONIBIO IMPKYJsS, JIMHEWKH, TpPAHCIOPTHpa Ha
HEJIMHOBAHHOM M KJIeT4aTol Oymare M3y4eHHBIC IUIOCKHE T€OMETPHUYECKUE
¢uryps! 1 KOHQUTYpALIUH, CHMMETPHYIHBIC (PUTYPHI.

6 [101630BaThCS FEOMETPHICCKUMH MOHATHAME: PAaBEHCTBO (DUTYP, CHMMETPHS;
HCIIONB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHEH: OCh CUMMETpPHUH,
LIEHTP CUMMETPHH.

6 HaxoaWTh BETMYMHBI YIJIOB HM3MEPEHHEM C TIOMOINBIO TPAHCIOPTHUPA,
CTPOUTH YITIBl 3a/JJaHHOW BEJIWYMHBI, IONH30BATHCS IPU PEHICHUH 33/ad

MATEMATUKA. 5—9 knacchl 21



IpajlyCHOH MepoH YIJIOB; paclo3HaBaTh Ha YepTekKax OCTPBIH, MPSMOM,
Pa3BEPHYTHIN U TYHON YITIBL

6 BBrUncnaTh UIMHY JIOMaHOW, IIEPUMETP MHOTOYI'OJBHHUKA, MOJIb30BaThCs
eIMHHAIIAMA U3MEPEHUSI JUTHHBI, BBIPAXKATh OJTHH €IMHHIIBI H3MEPEHHS JUTHHBI
qepe3 Ipyrue.

6 HaxoauTe, Mcnonb3yst uepTéKHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKTY ABYMS
TOYKaMH, OT TOYKH JI0 MIPSIMOH, UTMHY ITyTH Ha KBaJJPATHOU CETKE.

6 Bpruucnare miomans (QuUryp, COCTaBICHHBIX W3 NPSMOYTOJHHHKOB,
WCIIONIb30BaTh pa3OMeHHe Ha NpPSMOYTOJIbHUKHM, Ha paBHbIE (QUTYpHI,
JOCTpavBaHKE 0 TPSIMOYTOJIbHHUKA; TOJIb30BAThCSI OCHOBHBIMHU €IMHUIIAMU
W3MEpeHus TUIONIAJI; BBIPAXKATh OHU SIUHUIBI N3MEPEHNUS TUIOLIAH Yepe3
Jpyrue.

6 PacrosHaBaTh Ha MOJEISIX M M300paKEHMSX MUPAMHIY, KOHYC, LHIHHJD,
WCIIONIb30BaTh TEPMHUHOJOTMIO: BEpIIMHA, pedpo, TIpaHb, OCHOBaHUE,
pa3BEpTKA.

6 1300pakaTh Ha KJIeT4aTOi OyMare NpsiMOYTOJIbHbIN HapasuieseeI.

6 Berauciisite 00bEM MPSMOYrOJNILHOTO Mapasuiesienuresia, Kyoa, moinb30BaThes
OCHOBHBIMH C€AWMHHUIAMH H3MCPCHUA 06’LéMa; BbIpaXaTb OJHU CIAWMHHIBI
u3MepeHust 00bEéMa uepes Jipyrue.

6 Pemrate HecloxHBIE 337a4M Ha HaXOXKACHHE T€OMETPHUYECKHX BEIMYUH B
MPaKTUYECKNX CUTYALHSX.

22 MpumepHas paboyas nporpamma
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TEMATWYECKOE N/IAHUPOBAHWUE YYEBHOIO KYPCA (N0 rOAAM OBYYEHUA) 5 knacc (He meHee 170 y)

HasBaHue pasjgesa
(TemsbI) Kypca (UYuciIo

OcHOBHOE coaepxraHue

OcHOBHbBIE BHU/bI (€ATCIBbHOCTHA oﬁyqalomnxca

HaTypaJbHBIMH uriciiaMu. CBOHCTBA|
HYJIsl TIPU CJIOJKEHUH U YMHOKEHHH,
CBOMCTBaA €JIMHULIBI pHu
yMHOXKeHUH. [lepemMecTUTesNIbHOE U
coueTaTeJIbHOE CBOMCTBA CJIOMKEHUS
U YMHOXKEHUsI, pacIpe/leTUTebHOE]
CBOMCTBO YMHOKEHU.

Jlenurenn W KpaTHbIE YHCJIA, Pas-|
JIOKEHHWe 4YHcjla Ha MHOMKHUTEIIH.
Jenenue c ocratrkoM. IIpocteie U
cocTaBHble uwmcia. [IpusHaku Jie-
JIUMOCTH Ha 2, 5, 10, 3, 9.

CrerneHb
3aTeJIeM.

C HATypaIbHBIM IIOKa-

JacoB)
HarypasibHbie q
2 HUTaTh, 3alnMuChiBaATh, CpaBHHUBATH Halypaﬂmee quciia,
auena. JICHCTBUAC | JlecuTianas CHCTEMA  CHUCTICHMA, I ezmal,“aTb u o6c¢ )’KAETL CcIoco0sbI nopﬁ/:[quBan;
HaTypaJbHbIMHU Psn HATYPaJIbHBIX ancen| P ¥ y
yuciaamu (43 1) M qunceJl.
Harypanmpabii  pax.  Yumeno  O.
HN3o6GpazkaTe KOODJAUHATHYIO IPSAMYIO, OTMeYaTh YMCIIA
HatypaspHble 4unera Ha  KOOp- o .
o 2 TOYKAaMHU Ha KOOPAMHATHON IIPSAMOH, HaX0AUTh KOOP/UHATEI
JUHATHOU 1psAMoi. CpaBHeHUe, TOUK
OKpYyIJIEHHe HaTypaJbHBIX YHCEI. : .
. HccraenoBars cBolicTBa HaTyPaJbHOIO psAZAQ, YUCeI O U 1
Apudmeruueckue — gelicrBuag  C

IIPY CJIO’KEHUU Y YMHOXKEHUH.
Hcnons30BaTh NPaBUJIO OKPYIVIEHUA HATYPAIBHBIX UHCEIL.

BoInoHATh apudMeTnyecKue AEeHCTBUA C HATYPAIbHBI-
MU YHCJIaMH, BBIYHMCAATH 3HAYEHHUA YHCIOBBIX BBIPAKEHIH
€0 ckoObKaMu 1 6e3 CKOOOK.

3anmuceiBaTh IIPOU3BEJIEHHE B BHJIE CTENEHH, 4YUTATh
CTEIEHH, MCHOOJIb30BATh TEPMUHOJIOrui0 (OCHOBaHUE,
[I0KA3aTeJlb), BBIYHUCIATH 3HAYEHUs CTEIIeHEel.

BBINOJIHATh NPUKUAKY W OLEHKY 3HAUYeHHU YHCIOBBIX
BBIDOKEHUH, mpeJiarath U MIPUMEHATh NPHEMBI IPO-
BEePKHU BBIYMCIIEHU.

Hcmoabp30BaTh IPpU BBIYMUCJICHUAX II€PEMECTUTE/IbHOE U
coueraTesIbHOE CBOWCTBA CJIOKEHUS W YMHOXKEHUA, Dac-
IIpeJIeTNTEIbHOE CBOMCTBO YMHOXKEHUS; (DOPMYITUPOBATH U
NPUMEHATh NpaBuWJja I[PeoOpPa30BaHUSA YUCJIOBBIX BbI-
Pa’KeHUH HAa OCHOBE CBOMCTB apU(pMETUUECKHX JIEHCTBHH.
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Yuc/I0BbIE BRIPAYKEHUS; TOPSIZIOK
JIeHCTBUM.

PernreHnue TeKCTOBBIX 3a71a4 Ha Bce
apudmeTnuecKye JIEHCTBUA, HA
JBHKEHUE U TTOKYIIKU

HccienoBarp YUCIOBblE 3aKOHOMEDHOCTH, BBIABHUIATh U
00OCHOBBIBATHh THIIOTE3BI, (GOPMYIHPOBATH 0600IEHUSA
M BBIBOJABI II0 Pe3yJbTaTaM IIPOBEAEHHOIO HCCIIEZIOBAHUSA.
®opMyIUPOBATh OIPEAEJeHHs JIeJIUTeJsl U KpPaTHOTO,
Ha3pIBaTh JISJINTEJIM W KpaTHblE YHCJIA; Ppaclo3HaBaTh
IIPOCThIEe M COCTaBHBbIE YHUCIa; GhoOpMyIHUPOBATH U MpHMe-
HATH NPU3HAKU JIEJIUMOCTH Ha 2, 3, 5, 9, 10; IPUMEHATH
aJrOPpUTM PA3JIOKEHHUSA YHCIa HA IPOCTble MHOXKUTEJIH;
HAXOAUTh OCTAaTKU OT JIeJIeHHs U HENOJHOE YAaCTHOE.
PacnosHaBaTth HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O
HATypIBHBIX YHCJIAX, NPUBOAUTH IPUMEPBI U KOHTP-
IIPUMEDPHI, CTPOUTHh BBICKA3hIBAHUS U OTPUIAHUA BBI-
CKa3bIBAaHUH O CBOMCTBAX HATYPAIHHBIX YHCEI.
KoHcTpyupoBaTh MaTeMaTUYeCKUe MPEeNJIOKEeHUusn C I0-
MOIIIBIO CBAA30K «U», KUJIA», ECHH..., TO...».

Pemath TEKCTOBbIE 3a/lauyd apU(PMETHUECKHM CII0COO0M,
HMCI0JIb30BaTh 3aBUCUMOCTH MEXKIy BeJIMYUHAMH (CKO-
pocTh, BpeMs, paccTosIHUe; IleHa, KOJIMYECTBO, CTOUMOCTh U
JIp.): aHATU3UPOBATh U OCMBICAUBATH TEKCT 3a7auH,
nepedopMyIupoOBaTh YCJIOBUE, M3BJAEKATh HEOOXOINMbIE
JIAaHHBIE, yCTaHABJIUBATh 3aBUCUMOCTU MEXYy BeJINUNHAMU,
CTPOUTH JIOTUUECKYIO IIETIOYKY PACCY>K/IEHHH.
MoaesnpoBaTh X0/ pelleHHs 33/jJaul ¢ ITIOMOIIbI0 PUCYHKA,
CXeMbl, TAOJTUITBL.

IIpuBoauTh, pa3déuparb, ONEHUBATH DA3JINUHbIE pellle-
HUS, 3aIIUCHU PELIeHUH TEKCTOBBIX 3a71a4.

KpuTtnueckn oOueHuBaTh IIOJyUeHHBIH PE3yJIbTaT, ocy-
IIECTBJIATHh CAMOKOHTDOJIb, NPOBEPSAS OTBET HAa COOTBET-
CTBUE YCJIOBUIO, HAXOAHUTH OIITHOKH.

Pematp 3a/[aud C IIOMOIIBIO Tepedopa BCEX BO3MOKHBIX
BapUaHTOB.

3HAKOMMTHCS C HCTOPHUEN PA3BUTHUS apUPMeTUKN
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UuciIo
Yacos)

OcHOBHOE coaepKaHnue

OcHOBHbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

HarnaagHasa reo-
MeTpuAa. JInHUMN Ha
mwiockoctu (12 )

Touka, mpsAMasg, OTPe30K, JIyd.
Jlomanaa.  M3mepeHme  UIMHB]
OTpe3Ka, MEeTpUYEeCKHe eINHUIID]

n3MepeHust JInHbI. OKpPY)KHOCTD 1
KPYT.

ITpakTiueckas pabora «IlocTpo-
€HIe y30pa U3 OKPY’KHOCTEMN».

Vrosn. Ilpsamoi, ocTpbIf, Tymou u
pasBEépHYTHIH  yT7bl.  M3MepeHue
YTJIOB.

ITpakTuueckas pabora
€HUE YTIIOB»

«IToctpo-

PacnoznaBaTth Ha UepTeXkax, PUCYHKaxX, ONMUCHIBATb, MC-
[OJIb3y TEPMHHOJIOTHIO, U H300pa)arh C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE3OK, JIyd,
YTO0JI, IOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPHUMEPHI OOBEKTOB Peasb-
HOTO MHpA, UMEIMUX (opMy HU3BYyUEeHHBIX GUTYD, OIe-
HUBATh VX JINHEHHbIE Pa3MephI.

Hcnosab30BaTh JJUHEHKY W TPAHCIOPTUP KaK WHCTPYMEHTHI
JUIS TIOCTPOEHUsI W U3MEPEHUS: U3MePATh JIUINHY OTPEe3Ka,
BeJINYMHY YIJIa; CTPOUTH OTPE30K 33JlaHHOU JJIMHBI, YTOJI,
33/JaHHOM BEJIMYUHBI; OTKJIAABIBATH LUPKYJIeM paBHbIE
OTPE3KH, CTPOMTH OKPYKHOCTb 3a/IaHHOTO  pajiuyca.
HNzo6paxkare KOHGUTYpalluu TreoMeTpUuecKux GUIyp U3
OTPEe3KOB, OKpY:KHOCTeH, MX 4YacTell Ha HeJINHOBAaHHOH U
KJIeT4aTol OyMare; mpeasiarath, ONUCHIBATh U OOCYKIATH
CII0CO0BI, AJITOPUTMBI IIOCTPOCHUA.

Pacnmo3HaBaTh U M300pakaTh HA HEJIMHOBAHHOU U KJIET-
yaro# Oymare MpsIMOM, OCTPBIH, TYIOMH, Pa3BEPHYTHIN VIJIbI;
CpaBHUBAaTh YIJIBL.

BorauciaaTs JJINHBI OTPE3KOB, IOMAHBIX.

IloHUMATh U HUCHOJIH30BATH IIPHA pEIICHUH 3aJa4Y 3aBHU-
cuMOCTH MeX/Iy eAUHUIIAMU MeTPUYeCKOH CHCTeMBbI Mep;
3HAKOMHTBCA C HeMeTPpUYeCKHMM CHCTeMaMU  Mep;
BBIpakaTh JUIMHY B DPa3JUYHBIX €IUHUIAX H3MepeHMs.
UccrexoBars (QuUrypsl U KOHPUTYpalU, HUCIOJIb3Ys]
UM POBLIE PECYPCHI
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OOBIKHOBEHHBIE
Apoou
(48 4)

JIpo6b. IIpaBuUJIbHBIE U HETIPA
BWJIbHBIE Ip0OH. OCHOBHOE CBO
cTBO J1pobu. CpaBHEHUE JIPOOEH.

Cyio)keHHe W BBIYUTAHHE OOBIK-
HOBEHHBIX Jipobeii. CMmemaHHas
poOb. YMHOXKEHUWE U JieJIeHue
OOBIKHOBEHHBIX JIp0obeii; B3aNMHO-
obparHbIe JIpoOH.

PelieHre TEKCTOBBIX 3ajay, CO-
Jepkamux apoou. OCHOBHBIE 3a-
Jlauu Ha IPoOH.

IIpuveHeHue OyKB I 3aIucu
MaTeMaTUYeCKUX BBIDAKEHUH U
MIpETIOKEHU N

MopaenupoBarh B Tpaduieckod, mIpenMeTHOU Qopme, ¢
ITIOMOIIBI0 KOMIIBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh U 3aMIUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeasaratb, OOOCHOBBIBAaTh U OOCY:KAAaTh CIIOCOOBI
YIOPSIZIOYUBAHUS IPOOEH.

Hzo6pakats OOBIKHOBEHHbIE JpOOM TOYKAMH HA KOOp-
JINHATHOM TPAMOU; MCIOJIb30BaTh KOOPJAWHATHYIO IPSMYIO
JUISI CDAaBHEHHS IPOOEH.

(I)OpMy.TII/IPOBaT]), 3anuchiBaTh C IOMOIIBIO GyKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU JPOOW; MCHOJAb30BAaTH OCHOBHOE
CBOMCTBO JApOOU JIJIA COKpAIlleHUs Apobedl W TpUBEINEHUs
JIpoOY K HOBOMY 3HaMeEHATEJTIO.

IIpeacraBaaTh CMENIaHHYIO Ap00b B BU/IE HENPABWIBHOH U
BBIZIEJIATH IEJIYI0 YacTh YMCJIA U3 HEPaBUJILHOU IPOOH.
BoinmosnaTrs apudmMernuecKkne aeMcTBHS C OOBIKHOBEH-
HBIMU JpOOSIMH; HMPHUMEHATh CBOMCTBA apUDMETHIECKUX
JIeACTBHH /7151 PAIUOHAJIM3AINY BIYHMCIIEHHUH.

BbINOJHATH IPUKUAKY M OLEHKY PE3YJIbTaTa BhIUNCIEHHH;
npeajaratTb MW INPUMEHATh NPUEMBI IIPOBEPKH BbI-
YHCJIEHUH.

IIpoBOAMTH HCCAEAOBaHUA CBOHCTB Jpobeli, omupasch Ha
YUCIOBbIE OKCIEPUMEHThI (B TOM YHCIE€ C ITOMOIIBIO
KOMITBIOTEPA).

PacnosHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3BIBAHUA O
JIPO0SIX, IPUBOAUTH MPUMEPHI ¥ KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBaHMUA 1 OTPUIIAHUS BHICKA3bIBAaHUH.

Pemath TEKCTOBBIE 3aj[auM, COZIEpIKAIlie IPOOHbIE JaHHBIE,
M 3a7a4d Ha HAaxXOKJeHUe YacTU I1eJIOr0 M IeJIOr0 II0 €ro
YaCTH,; BBIABJATHh UX CXOJACTBA U pasianaudna.
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IIpodoicerue

HasBaHue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

MopaeupoBaTh XOf], PEllIeHNs 3a/1a4U C IOMOIIbIO PUCYHKa,
CXEMBbI, TAOJIHIEI.

IIpuBogUTH, pa3bupaTh, OIEHHUBATH Da3/IMUHbIE Dellle-
HUA, 3aIIACH PEIIeHNH TEKCTOBBIX 33/1a4.

Kputudecku OL€HHUBATh IIOJIyUeHHBIH pe3yJsbTaT, OCy-
IIECTBJIATh CAMOKOHTPOJIb, IPOBEPSAA OTBET HA COOTBETCTBHE
YCJIOBHIO, HAXOAUTH OITHOKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTUA apuPMeTHKU

Haraaaaas
reoMeTpusi.
MHOroyroJibHuKu
(10 v)

MHoroyronpHUKH. YerpIpéx-
YTOJIBHUK, IIPAMOYTOJIBHUK,
KBapar.

IIpakTrueckass pabora «IlocTpo-
eHue IIPAMOYIOJIbHUKA C 3afjaH-

HBIMU CTOPDOHAMM Ha HEJIUHO-
BaHHOI Gymare».

TpeyronpHUK.

IInomaze U IEpUMETp IPAMO-
YTOJIBHUKAa W  MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3  IIPAMOYIOJIb-
HUKOB, €ZTUHUIIBI u3MepeHus
IO AJTH. ITepumetp MHOTO-
YTOJIBHUKA

OnuchIBaTh, UCHOJIb3YSI TEPMUHOJIOIMIO, U300PaKATh C
IIOMOIIIBI0 YEPTEXKHBIX HHCTPYMEHTOB M OT PYKH, MOJe-
JIMPOBATh U3 GyMaru MHOTOYTOJIbHUKH.

IIpuBoauTHh HpUMEPHI 00HEKTOB PEAIBHOIO MHpPA, UMEIO-
mux (opMy MHOTOYTOJIBHHKA, MPSAMOYTOJIBHUKA, KBaj[para,
TPEYrOJIbHIKA, OLEeHUBaTh UX JIHHEHHbIE pa3MepBbl.
Bbruncasth: IEPUMETD TPEYTOJIbHUKA, IMPSMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IUIONA/Ib IPSMOYTOJIbHUKA, KBaJ[parTa.
H300pakaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE K TYIIO-
YTOJIbHBIE TPEYTOJIbHUKH.

Crpourp Ha HEJIMHOBAHHOW UM KJIETUATOH Oymare KBajpar U
IPSMOYTOJIBHUK € 33JaHHBIMU  JUIMHAMUA  CTODPOH.
HccaenoBarb cBOMcCTBa MPSMOYTOJIbHIKA, KBaJJpaTa MyTEM
SKCIIEpUMEHTA, HAOIIOIeHNsI, U3MEPEHUs], MOZEeINPOBAHNS;
CPaBHHBATH CBOKCTBA KBA/IPATA ¥ IPSIMOYTOJIbHUKA.
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KOHCprHpOBaT]) MaT€eMaTUY€CKUueE IPEeAIOKECHUA C I1IO0-
MOIIBIO CBSI30K «HEKOTOPBIH», «JI000i». PacmoszHaBarTh|
UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O MHOTOYTOJIbHUKAX,
IPHUBOAUTH IPUMEPHI 1 KOHTPIIPHUMEPHI.

HccaexoBaTh 3aBUCHMOCTD IUIOIIAN KBA/IpaTa OT JUIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJ[PATHOU CETKHU JIJISL IOCTPO-
eHus ¢uryp; paséuBarh NIPAMOYTOJIBHUK Ha KBaJIpaThl,
TPEYTOJIbHUKH; COCTaBAATH (UIYphl U3 KBAJPATOB W
MPSMOYTOJIBHUKOB ¥ HAaXOJIWUTh WX IUIONIAJb, pa30UBaTh
¢urypsl Ha TPAMOYTOJILHUKH U KBAApaThl U HAXOAUTH HX|
MJI0IIA/Th.

BeIipaxkars BeJINYMHY IUIOIMIAAY B PA3JIMYHBIX €JUHUILAX
U3MepeHusT METPUYECKOH CUCTEMBbI M€ED, MOHUMATh M HC-
MOJIb30BAaTh 3aBHCHUMOCTH MEXJy MeTPUUYECKUMU efu-
HHUIIAMU U3MepeHUs IO IU.

3HAaKOMHUTHCA C MpPHUMEpPAMH NPUMEHEHUs IUIONMAIu U
IepuMeTpa B MPaKTUYECKUX CUTyalusAX. Pemars 3agaum 13
PEUIBHOH KHU3HU, Nmpeajiarath U OOCY:KIaTh Pa3audHbIE
CIIoCcoO0BbI pelleHnd 3a7a4

JlecaATUYHBIE APOOH
(38 1)

JlecaThuHAasA 3aIlUCh JIpobeii.
CpaBHeHHE [ECATUYHBIX JApPOOEid.
JlelicTBUS € JECATUYHBIMH  JIPO-
O0simu.  OKpyIJIEHHE — JIECATUYHBIX
ZIpoGet.

PellleHMe TEKCTOBBIX 3a7ad, CoO-
naepxkamux  apoou. OCHOBHbIE 3a-
Jlauu Ha pobu

IIpeacraBaaTh JECATUYHYIO TPOOh B BU/IE OOBIKHOBEHHOM,
YUTATh W 3alMCHIBATH, CPABHHUBATDH JIECATUYHbBIE JPOOH,
npeaJaratb, OOOCHOBBIBATh H OOCY:KZATh CIIOCOOBI
VIOPSATOUYUBAHUS JTECITUUHBIX TPOOEH.

H3zo6pakaTrh JeCATHUHbIE APOOM TOYKAMH Ha KOOPIU-
HATHOU MIPSMOM.

BBISABJIATH CXOACTBA M pas3jiudusa IPAaBUI apupMeTHde-
CKUX JIEWCTBUM C HATypAJIBHBIMU UHMCJIAMHU U JECATUIHBIMY
JIpOOSIMU, OOBSCHATH UX.
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UuciIo
Yacos)

OcHOBHOE coaepraHue

OcHOBHbBbIE BHU/bI N€ATC/IBPHOCTH 06yqalomnxc;l

BoimosiHATh apupMeTHYeCKue JEHCTBUA € JEeCATHYHBIMU
JIPOOSIMU; BBINOJIHATH NPUKUAKY U OIEHKY pe3yJIbTaTa|
BBIUKCJICHUH.

IIpumeHsiTh CBOMCTBA apH(PMETHYECKUX eHCTBUH 1A
PpalMOHATN3AIIY BIYUCIEHHH.

IIpuMeHATh NMPABUJIO OKPYIJIEHUA JECATHUUHBIX JPOOEH.
IIpOBOANTH MCCAEAOBAHUA CBOUCTB JIECATUYHBIX IPOOEH,
ONMpAasCh HAa YHCIOBbIE JKCIIEPUMEHTHI (B TOM 4YHCIE C
IIOMOIIIBIO KOMHBIOTepa), BbIABHUIaTh TUIIOTE3bIL U
MIPUBOJIUTH UX 00OCHOBAHUS.

PacnosHaBaTh WCTHHHBIE M JIOKHBIE BBHICKA3BIBAHUA O
ZIPO0SIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBaHUA U OTPUIIAHUS BHICKA3bIBAaHUH.

PemaTh TEKCTOBBIE 3a7[aUd, COJIEPIKAII[E TPOOHbBIE JTAHHBIE,
M Ha HaxOXKJEHHEe 4YacTH I[eJIOFO0 M IeJIOr0 II0 €ro YacrH;
BbIABJIATH UX CXO/ACTBA U pAa3/INYUA.

MoaeaupoBaTh X07 PEIleHNsI 3a/1aun C TTOMOIIBI0O PUCYHKA,
cxeMmbl, Tabaunpl. IlpuBoauTh, paszéHpaTh, OLEHUBATH
pa3IUYHbIe PEIeHNs, 3al1CH PEIIeHNH TEKCTOBBIX 3a/1a4.
OnepupoBarhb JPOOHBIMHU YUCTIAMHU B PEATTbHBIX YKU3HEHHBIX
CUTYAITUAX.

Kputruueckn OLEHUBaTh I[IOJyUEHHBIH pEe3yJsIbTaT, OCy-
IIIECTBJIATh CAMOKOHTPOJIb, IPOBEPsISI OTBET HA COOTBETCTBUE
YCJIOBHIO, HAXOIUTH OITUOKHU.

3HAKOMMTBHCA C UCTOPUEN PA3BUTHUS apUPMETHKHA
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Harsnsaaaas
reomerpui. Tesaa u
¢durypsi B
npocrpaHcrse (9 1)

N3o06pakeHue,
Mopenu 1po-

MuororpasHuku.
MHOTOIPAaHHUKOB.
CTPAHCTBEHHBIX TeJl.

IIpAMOYTOIBPHBIA TTapaJIJIENIEIHIIE],
Ky0. PasBéprkm kyba u ma-
pajutesenuIesa.

ITpakTmueckas pabora «Pa3BépTka
Kyba».
O6BéM  Ky0a,

napauviejaenuieaa

MIPSAMOYTOJIBHOTO

Pacnmo3HaBaTh Ha gepTreKax, puCyHKaxX, B OKpyzKawlem
Mupe MIPSIMOYTOJIbHBIIH apaJiiesIenuIies, Ky0,
MHOFOI‘paHHI/IKI/I, OIIUCHIBATh, UCIIOJIb3ydA TEPMHUHOJIOTHUIO,
oneHuBaTh JNHEHHbIE Pa3MephI.

IIpuBoguTh TMpUMEPHI OOBEKTOB PEATHHOIO MHPA, HMe-
omux (GopMy MHOTOTPDAHHHUKA, IPSIMOYTOJIHHOIO Iapasi-
JleJienuIiesia, Kyoa.

N3o6paxarts Ky Ha KeT4aroi Oymare.

HccaenoBarb cBoiicTBa Kyba, IPSMOYTOJBHOTO ITapaji-
JIeJIENNIesia,  MHOTOTPDAHHUKOB,  WCIOJB3Ys  MOJEJIH.
PacnosHaBaTh M U300paskaTh Pa3BEPTKU Kyba M IMapasi-
sienenvnena. MogeaupoBarh Ky0 U NapaUlesIenumes W3
OyMar# ¥ IPOYUX MATEPUAJIOB, OGBACHATH CIOCOG MO-
JIeJIMPOBAHYISL.

Haxoaurb U3MEPEHHS, BBIYUCAATD IUIOIIAIb IOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJIBHOTO mapaJsuieienumnesa;
HCCIe0BaTh 3aBUCUMOCTh 00BEMa Kyba OT JTMHBI €ro
pebpa, BeIABUTaTh M 0GOCHOBBIBATH TUIIOTEY.
Ha6uogaTh ¥ IPOBOAWTH AHAJIOTUM MEXKY MOHATHAMU
IUTOIAIA U 00BbEMA, TlepuMeTpa U IUIOMIAH TTOBEPXHOCTH.
PacnosHaBaTh WCTHHHBIE M JIOKHBIE BBICKA3bIBAHUA O
MHOTOTpaHHUKaX, MPUBOAUTH NPUMEPbI ¥ KOHTPIPUMEPHI,
CTPOWTDH BbICKa3bIBAHUA U OTPUIIAHUS BbICKA3bIBAHUM.
PemaTh 3asauu U3 PEATTbHOM YKU3HU

IToBTOpEeHUE U
0600menue (10 1)

IToBTOpEHHE OCHOBHBIX HOHATHH U
METOZIOB Kypca 5 Kiacca, 0600-
IIeHUe 3HaHUHI

Beruncasrs 3HAUYEHUS BBIDAKEHHUH, COZEpKaIlluX HaTy-
pasibHbIE 4YHCTa, OOBIKHOBEHHBIE M JIECATHYHBIE IpO0H,
BBITIOJTHSITH ITPE0OpPa30BAHUS YHUCET.

BbiOupars Ccmoco0 CpaBHEHHs] YHCEN, BBIUYHCIIEHHH,
NPUMEHATh CBOMCTBA apU(PMeTHYEeCKuX JIeUCTBUH IS
pAaIMoOHATU3AINY BbIUUCIIEHHH.
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IIpodoicerue

Hassanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbIE BU/bI J€ATCIBbHOCTHA OﬁyanOIIlI/IXCH

Ocy].lIeCTBJI}ITI) CAaMOKOHTPOJIb BBIIIOJIHAEMBIX HeﬁCTBI/Iﬁ u
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCIEHUH.

Pematn 3agauyu U3 peaf[bHOfI JKHU3HH, MIPUMEHATDb MaTe-|
MaTHYeCKHUe 3HaHuA JJIA pelleHusd 3a7a4d M3 JIPYTHX

Y4eOHBIX IPEZIMETOB.

Pemarp 3ajauyu pasHBIMU cHOcOGaMu,
CcIoco0bI peIleHNs 3a/7jlaul, BHIOUPATh PAIMOHAJIbHBIN
croco6

cpaBHUBAaTh

6 xnacc (He meHee 170 u)

HaspaHmue pasgeia
(TemsI) Kypca (uucao

OcHOBHOe cofiepKaHUue

OCHOBHbBIE BHIbBI J€ATEIbHOCTH O0YYAIOUIUXCSI

yucgaMu. YMCIOBbIE BBIPAYKEHUS,
TIOPSAJIOK JIEUCTBUM, HCIIOJIb30BAHUE
cK0OOK. OKpyTJIeHHe HaTypasbHBIX|
qucesl.

Jlenuteln ¥ KpaTHbIE  YKCTIA;
HAWOOJBIINNA OOINUUA [AEeJIUTeNIh U
HauMeHblIee 00I1ee KpaTHOE.

YyacoB)
Harypanpusie " BoInotHATh apudmMernyecKue AeWcTBUA C MHOTO3HAY-
gucia (30 1) Apudmernieckue  AeHcTBuA 9 HBIMH HATYPaJIbHBIMH YHCJIaAMHU axo, 3Ha4Ye
Hax HUTh HaYE€HU A
MHOTO3HAYHBIMU  HaTypaJIbHBIMU TP i A

YHUCIOBBIX BBIPAYKEHUN €O CKOOKaMU M 0e3 CKOOOK; BbI-
YHCJAATHh 3HAYEHHMA BBIPLKEHHUH, COAEpIKAIINX CTEleHH.
BBINOJIHATh NPUKUAKY M OLEHKY 3HAaUYeHHU YHCJIOBBIX
BBIpaKEHUH, MPUMEHATh MPUEMbI MPOBEPKU PE3yJIbTaTa.
Hcnosab30BaTh NPU BBIYMCIEHHAX IIEPEMECTUTENHHOE U
coyeTaTesbHOEe CBOWCTBA CJIOKEHUS] W YMHOMKEHUs, pac-
MpE/IEJIUTEIHHOE  CBOMCTBO  YMHOMKEHUSI  OTHOCHTEIHHO
CJIOXKEHUSI, CBOMCTBA apU(DPMETHIECKUX JEUCTBUN.
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PazyoxkeHue 4uncia Ha IIPOCTbIE
MHOXXUTEIIU. I[eJII/IMOCTI) CYMMBI H
npousBefieHuA. JlemeHwe ¢ oc-
TaTKOM.

Pemnrenue TekcTOBBIX 3a7a4

HccaepoBarb YHCIOBblE 3aKOHOMEPHOCTH, IPOBOJIUTH
YUCJIOBbIE BKCHepI/IMeHTBI, BbIABHUIaTh H 0600HOB])IBaT])
TUIIOTE3bI.

@opMyTUPOBATh ONpeEAeJeHUusA JIeJIUTeAsA W KPaTHOTO,
HauOOJIBIIIEr0 OOIIEro JeJUTENsI W HAaUMEHBIIEro OOIIero
KPaTHOTO, IPOCTOTO U COCTABHOTO YHCEJT; UCIOJIb30BaTh 9TH
MIOHSATHUSA IIPH PEIIeHNH 3a/1a4.

IIpuMeHATh AJTOPUTMBI  BBIYUCIEHUS  HAUOOJIBIIErO
00IIEero ZieNTesNsI M HAaUMEHBIIEro OOIIEro KpaTHOTO JIBYX
YHCcesd, QJITOPUTM  PAa3JjIOKeHHWs YHCJIa HAa  IMPOCThbIE
MHOYKHTEJIH.

HccaenoBars yCJIOBUS IEJTUMOCTY Ha 4 U 6.

Hccaenosarb, 00CyxkaaTh, (GOpMyJIupOBaTh U OO0OCHO-
BBIBaTh BBIBOJ O YETHOCTU CYMMBbI, IIPOU3BENIEHUS: JIBYX
YETHBIX YUCEJT, ABYX HEYETHBIX UKCJIE, YETHOTO U HEYETHOTO
qucel.

HccaenoBarb CBOMCTBA JIEJIUMOCTH CyMMBbI M IIPOH3Be-
JICHUS YHCEel.

IIpuBOoAUT, TPUMEPHI UYHCEI C 3aJaHHBIMU CBOWCTBAMH,
pacno3HaBaTh BEpPHbIE M HEBEpPHbIE YTBEPIKIEHUS O
CBOMCTBAX YKCEJI, OMpoOBepraTh HEBEPHbIE YTBEPIKIAEHUS C
ITOMOIIBI0 KOHTPIIPUMEPOB.

KoHceTpyupoBars MaTeMaTHUeCKHEe MPEAIOKEeHUA C I10-
MOILIBIO CBA30K «HM», KHUJIA», «ECJIH..., TO...».

Pemarh TEKCTOBBIE 3aJa4yy, BKJIIOYAIOIIME IIOHATHUA Jie-
JIUMOCTH, apUPMETUYECKUM  CII0COO0M,  HCIIOJIb30BATH
epebop Bcex BO3MOKHBIX BAPUAHTOB.

MoaeaupoBaTh XO7 PEIeHUsT 3a/1aui C TTOMOIIBI0 PUCYHKA,
CXEMBbI, TA0JIAIIBI.

IpuBoauTh, pasdéupaTh, ONEHUBATH PA3JINUHBIE PeEIle-
HUsI, 3aIIUCH PEIIeHNH TEKCTOBBIX 3a/1a4.




enwediodu seroged seHdanwnd] |

IIpodoicerue

HasBaHue pasjgesa
(TemsbI) Kypca (uucsIo

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

Yacos)
Kpuruuecka oOneHUBaTh IOJyUYEeHHBIH pe3yJIbTaT, HaXo-
JIUTh OIIUOKU, OCYIIECTBJISATh CAMOKOHTDPOJIb, IIPOBEPSI
OTBET HA COOTBETCTBUE YCIIOBUIO
Harnagaasa IleprieHIUKYIIADHBIE TIpsMBIE.
reoMeTpusi. TapasutesIbHbIE IPSMBLE. PacnosHaBaTh Ha YepTeXkax, PUCYHKAX CIydad B3aUMHOTO

IIpambie Ha
mwiockocru (77 1)

PaccrosHue Mexay AByMs TOUKaAMH,
OT TOYKH /10 IPSAMOH, JIJTUHA ITyTH HA
KBaJIDATHOU CETKeE.

ITpuMeps! IPAMBIX B IPOCTPAHCTBE

PACIIOIOKEHUSA ABYX IIPSAMBIX.
HN306pakaTh ¢ MIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOU W KJIETYaTOH Oymare /iBe IlepeceKaloliecs
IpsiMble, JIBe Ilapa/lJIeJibHble IIpPsMble, CTPOUTH IPAMYIO,
NepIeHNKY/IAPHYIO JAaHHOH.

IIpuBOAUTH NPUMEPHI IAPAIEJIBHOCTH U IIEPIEeHUKY-
JIIPHOCTH IIPSIMBIX B IIPOCTPAHCTBeE.

Pacnmo3dHaBaTh B MHOTOYTOJIbHUKAX IePIeHIUKYJIApDHbIE U
napajulesibHble CTOPOHBI. M30Gpamarh MHOI'OYI'OJIBHUKU C
HapaulesIbHBIMU, ITepIeHNKYIIAPHBIMU CTOPOHAMM.
Haxoaurts paccTossHUEe MeXIy AByMs TOUKaMU, OT TOUKHU JI0
IIpsSMOH, JUITMHY IIyTH Ha KBaJPaTHON ceTKe, B TOM 4YuCJIE
HCI0JIB3YS IIU(PPOBBIE PeCypPChl

Hpo6u (32 1)

OOBbIKHOBEHHAsT IpOOb, OCHOBHOE
CBOKMCTBO  Apobw, COKpalleHue
npoberi. CpaBHeHHE U VIOPSIO-
YHBaHUE APOOEH.

Jecatuanble ApoOK U MeTpUYecKas

crcTeMa Mep.

CpaBHUBAaTh U YyIOPAAOYUBATH JIPOOH, BHIOHPATH CIIOCO0
cpaBHEHUs APOGEH.

IpeacraBaaTh JECATHYHBIE APOOH B BHIE OOBIKHOBEHHBIX
mpobeii u OOBIKHOBEHHBbIE B BHAE ECATUYHBIX, HC-
NOJIb30BaTh JKBUBAJIEHTHbIE NpeAcCTaBIeHusn POOHbIX]
uncesI IPU UX CPaBHEHUU, IPU BBIUUCIEHUX.
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Apudmernyeckue — JIeUCTBUSA (|
OOBIKHOBEHHBIMH U JI€CTHIHBIMY
JIpOOAMH.

OrtHomeHue. J[leneHne B JaHHOM|
oTHoImeHnH. Macmtab, TpOnopIH.

IlonaTne mnponenTta. Boruucienue
NPOLEHTa  OT  BEJIWYUHBI U
BEJIMYUHBI 110 €€ MPOIIEHTY.

Pemmrennie TeKCTOBBIX 3ajad, CO-
JiepoKalluX ApoOU U MPOIIEHTHI.

ITpakTHueckas pabora « OTHOIIEHNE
JUTUHBI OKPY’KHOCTH K €€ THaMeTpy»

Hcnoab3oBarh JIECITHYHBIE APOOH IIpU peobpa3soBaHUU
BEJINYUH B METPUUECKOH CHCTEME Mep.

BoinosiHATh, apudMeTHUYecKue AeHcTBUA C OOBIKHOBEH-
HBIMH U JIECATUIHBIMU JPOOSIMHU.

Borumcasite 3HAUEHUA BBIPOKEHHUH, COAEpIKAIUX OOBIK-
HOBEHHbBIE W JIECSITHYHBIE POOH, BBIMOJHATH Ipeobpa-
30BaHUsA JpOoOel, BHIOMPATh CHOCOG, MPUMEHATHh CBOW-
crBa apudPpMeTHUEeCKUX JAeHCTBUU JIA PalMOHAIM3AIUN
BBIYUCIIEHUH.

CocTaBaaTh OTHOIIEHUS U MPOIOPLIUHY, HAXOAUTh OTHOIIIE-
HUE BEJIUYVH, JIEJIUTh BEJIMUUHY B JIAHHOM OTHOIIEHHUH.
HaXOﬂI/ITL IKCIIEPUMECHTAJIbHbIM l'[yTéM OTHOIIIEHHE
JUTHHBI OKPYKHOCTH K €€ THaMEeTpy.

HuTepnperupoBarh MacmTab Kak OTHOLIEHHE BEJIMYHH,
HaXOAUTH MACIITA0 IJIaHa, KAPTHI ¥ BHIUUCIIATH PACCTOSHIS,
HCIIOJIB3YS MacIITab.

OGbACHATH, YTO TAKOE IIPOIEHT, YIOTPEOIATH 0OOPOTHI
PEYH CO CJIOBOM «IIPOIEHT». BhIpaars IPOIEHTHI B IP0OOAX
U Jpobu B IIPOIEHTaX, OTHOIIEHHE /BYX BEJIHYUH B
IIPOIEHTAX.

Boprumeastte IPOIEHT OT YKUCJIA M YHUCIO IO €r0 IPOILEHTY.
OxpyriasTh JPOOM U NPOLEHTHI, HAXOAUTHh HPUOIMIKEHUA
YHCeJl.

Pewars 3agaum Ha YacTH, INPOLEHTHI, NPOIOPLUU, HA
HaxoKzieHue Apobu (IpoleHTa) OT BEJIMIUHBI U BEJTUIHHBI
mo eé apobu (mporeHTy), apobu (MpoleHTa), KOTOPHIH
COCTaBJISIET OJIHA BeJWYMHA OT Jpyrod. IIpumBoaWTS,
pa3éuparb, ONEHHMBATh PA3JIMYHbIE pPEIIEeHHUs, 3alUuCh
pellIeHnii TEKCTOBBIX 33/1a4.

Ussiaekars uHGoOpManuio U3 Ta0JWUI U AAArpaMM, HH-
TEPIPETUPOBaTh TabJUYHbIE [IAHHBIE, OIPEIEJATh Hau-
6osIblilee ¥ HAUMEHbIIIee U3 IPE/ICTABIEHHBIX JAHHBIX
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UuciIo

OcHOBHOE coaepraHue

OcHOBHbBbIE BHU/bI J€ATC/IBbHOCTHA oﬁyqalomnxca

Yacos)
Harnagaasa OceBasi cummerpusi. llenTpasbHasi PacmosHaBaTh Ha UepTe)kax U N300paKeHUAX, N300paskarh|
reoMeTrpus. CUMMETPHUS. OT DPYKH, CTPOHUTH C IIOMOIIBI0O HHCTPYMEHTOB (QuUrypy|

Cummertpus (6 1)

ITocTpoeHne CUMMeETPUYHBIX QUTYD.

ITpaktiueckas pabora «OceBaf]

CUMMETPUA».

CuMMeTpus B IPOCTPAHCTBE

(oTpe3ok, JIOMaHyl0, TpPEYTOJIbHUK,
OKDY?>KHOCTB), CHUMMETPUYHYI0 JaHHOH
IIPSMOH, TOUKHU.

Haxoaurs nmpumepsl CUMMETPHH B OKpY)KAIOIIEM MFUPeE.
MogesmpoBars U3 Oymaru aBe (Urypbl, CHMMeTPUYHBIE
OTHOCHUTEJIFHO NPAMOH; KOHCTPYHPOBATH T€OMETPUYECKIIE
KOHQUTypaIuy, HCIOJIb3ysl CBOMCTBO CHMMETPHH, B TOM
YHcJIe ¢ IOMOIIBIO IU(MPOBBIX PECypCOB.

HcciaenoBars CBOWCTBA HM3YyYEHHBIX (UIYp, CBA3AHHBIE C
CHUMMeTpHeH, HCIOJIb3ys SKCIEPDUMEHT, HalOJIo/ieHue,
MO/JIeJINPOBAHHE.

OGOCHOBBIBATH, OIIPOBEPTaTh C IOMOIIbI0 KOHTPIIPUMEPOB
YTBEP:K/IeHU O CHMMEeTPUU PUTyp

IIPSAMOYTOJIBHUK,
OTHOCHUTEJIBHO

BrIipa:xkeHus c
oykBamu (6 1)

IIpumeHeHue OyKB /Ui 3allucH
MareMaTU4ecKUX BBIDAKEHUH U
IpemyiokeHU. BykBeHHble — BBI-
paXeHUsI U YUCJIOBbIE ITO/ICTAHOBKH.
BykBeHHbIE DABEHCTBA, HAXOXKEHHE)
HEN3BECTHOTO KOMITOHEHTA.|
Dopmysib

Hcnoas3oBarb OykBbl /I 00O3HAUEHUs YHCEN, IIPU
3allUCH  MaTeMaTH4YecKUX  YTBEPXKIEHUU,  COCTaBJIATH
OyKBEHHbIE BBIPAKEHUS 10 YCIOBUIO 33/1aUH.

HccaexoBaTh HECTIOXKHBIE UMCJIOBbIE 3aKOHOMEDHOCTH,
HCIIOJIH30BATh OYKBBI JIJIS UX 3AITHCH.

BbluncasaTh YHCIIOBOE 3HaueHUEe OYKBEHHOTO BBIPAYKEHUS
IIPU 33/IaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (GopMyabI: IIepUMeTpa U IUIOIIAAN IIPAMO-
YIOJIbHUKA, KBAJpPara; JJIUHBI OKPYKHOCTH, IUIOIIAAN KPYTa;
BBINIOJIHATH BBIYUCIEHUS 110 3TUM (POpMyJIaM.







190081 6—G "VINLVINILVIN

Cocrasiarb ¢popmyJibl, BHIpAKAOIINE 3aBUCUMOCTH MEXK/TY|

BEeJINYMHAMH:  CKOPOCTh, BpeMs, PpACCTOSIHHME; IIeHa,
KOJINYECTBO, CTOUMOCTb; IIPOU3BOAUTEIBHOCTb, BpEMH,
00BEM pa6OTbI; BBIIIOJIHATH BbIYMCJICHHU A 110 9TUM
dopmynam.

Haxoautrh HEM3BECTHBIN KOMIIOHEHT apu(pMETUIECKOrO
JIeHCTBUSA

Harasaauaas
reoMeTpus.
Pdurypsl Ha
mwiockocru (14 1)

YeThIPEXYTOBHUK, [IpUMEPBI
YeThIPEXYTOJIbHUKOB. IIpamo-|
VIOJNBHUK,  KBaJIpaT:  CBOMCTBY
CTODOH, YIJIOB, AMaroHayIed.
N3mepenue yrioB. Buapl Tpe-
YTOJIBHUKOB.

ITepumerp MHOTOYT'OJIBHUKA.
Ilnomane  ¢urypsl. DopMyJibl

mepuMeTpa W IUIOMIASA  IIPSAMO-
yrojmpHuKa. [IpubmmwkéHHOE  U3-
MepeHUe IIoImau Guryp.

IlpakTrueckass pabora «ILmomap,
Kpyra»

N3o6pa:kars Ha HEJIWHOBAaHHOM W KJeTJaTold Oymare c
HCIOJIb30BAHUEM UYepTEKHBIX WHCTPYMEHTOB  YeThIPEX-
YTOJIBHUKU C 33JJaHHBIMU CBOHCTBAMH: C TapasulesIbHBIMU,
MEePIEHINKY/IAPHBIMH, PAaBHBIMH CTOPOHAMH, IPSIMbBIMHU
yIJIaMH ¥ Jp., paBHOOEPEHHBIA TpeyToabHUK. IIpeaiararp
M 00CYKIaTh CIIOCO0BI, AJITOPUTMBI IIOCTPOCHUA.
HccaenoBarb, WCIOIb3Ys OSKCIEPUMEHT, HaOJIIO/IEHNeE,
MOJleJINPOBaHUe, cBoiicTBa IIPSAMOYTOJIBHUKA, KBaJIpaTa,
pasbuBaTh Ha TPEYTOJIBHUKH. OGOCHOBBIBATH, OIPOBEP-
rarb C IIOMOIIBIO KOHTPIIPUMEDPOB YTBEPXKAEHUS O IIps-
MOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BepHble U He-
BepHBIE YTBEPKJeHU.

H3mepATh M CTPOUTH C IOMOIIBIO TPAHCIOPTUPA YIJIBI, B
TOM 4YHcIe B MHOTOYTOJIbBHUKE, CpaBHHBATH YIJIBI; pac-
MO3HaBaTh OCTPblE, INIPsSMBIe, TyIble, PAa3BEPHYTbIE VTJIBL
Pacno3HaBaTrh, wu3006pazkaTb OCTPOYI'OJIBHBIH, IIPAMO-
VTOJIbHBINA,  TYIOYTOJIbHBIM, PABHOOE/IPEHHBIH, PAaBHO-
CTOPOHHUM TPEYTOJTbHUKHU.

Boruucasare IEePUMETP MHOIOYTOJIbHHUKA, ILIOMAZb MHO-
TOyTOJIbHUKA pa30MeHNeM Ha MPSIMOYTOJIbHUKH, HAa PaBHBIE
(urypsl, ucnosap30BaTh MeTPUUECKUE eINHUIBI U3MepeHUs
JUTAHBI U IUIOIIA/IH.
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IIpodoicerue

HasBaHue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

Hcnoab30BaTh HPI/IGJII/DKéHHOC usMepeHue JUIMH U I1JI0-
masell Ha KierdaTod Oymare, NMpUOJIDKEHHOe H3MepeHHe
JUIMHBI OKPY>KHOCTH, IUIOIA/IN Kpyra

ITosro:xkuTEIbHBbIE U
oTpUIlaTeJIbHbIE
yucsa (40 1)

Hensle 4ucna. Mopynp 4yucnia,
reoMeTpudyecKas UHTEpIIpEeTanuAa
MOAYJIA. YucsoBbie IIPOMEXYTKU.

ITosoxxuTenbHBIE U OTpULaTEIbHbIE
quciia. CpaBHeHI/Ie IIOJIOKHUTEJIbHBIX

IIpuBoAUTH NpHMePHI UCIOIB30BAHNA B PEATBHON KH3HU
MIOJIOKUTEJIbHBIX U OTPUALIATE/IBHBIX YUCET.

N3o6paz:kaTp IeJble YUCIA, IMOJIOKUTEJbHbIE W OTPHIA-
TeJIbHBle YHE/Ia TOYKAMU Ha YUCJIOBOU IPSAMOH, HMCIOJb-
30BaTh YUCJIOBYIO IPAMYIO JIJI CDAaBHEHUA YHUCEI.

u OTpULIATEIBHBIX yucesr.| IIpuMeHATH MpaBUJjIa CpaBHEHUA, ynmnopAAOYUBaTh I1€/IbIE

Apudmernyeckue  JIeUCTBUA c| YHCIA; HAXOAUTH MOJYJIb YHACIIA.

IIOJIOKUTEIbHBIMU u oTpuna- dopMyaupoOBaTHh NpaBUJIa BBIUNCICHUA C IIOJOXKUTEJIb-

TeJIbHBIMU YHUCIAMHU. HBIMHU WU OTPpULATEJIbHBIMH YHNC/IaMH, HAXOAUTHh 3HAYCHU A
YHUCJIOBBIX BBIpa)KeHHfI, COoZIEprKaIux ,Z[eﬁcTBPIﬂ C

Pertienue TEKCTOBBIX 3a/1a4
IIOJIOKUTEJIbHBIMU U OTpUIIaTEJIbHBIMU YU CIaMHU.
IIpuMeHATh CBOWCTBA CJIOXKEHWS W YMHOMKEHUSA IS
peobpa3oBaHMs CyMM U IIPOUBBEIEHUIA

Hpencrasrenue [IpsMoyToNbHAA — CHCTEMAa  KOOp-

maaHbIx (6 1)

JAWUHAT Ha IIJIOCKOCTH. KOOp,Z[I/IHaTBI
TOYKH Ha IIJIOCKOCTH, a6cuncca u

op/lMHaTa.
CrosGuaThle W KDPYTOBBIE /IHMa-
rpaMMBbl.

IlpakTtuueckass pabora «Iloctpo-

€HHe quarpamMm».

OGBACHATH ¥ WITIOCTPHPOBATDH MOHATHE IIPAMOYTOJIHHON
CHUCTEMBl  KOOpJMHAT Ha  IJIOCKOCTH,  UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTh HA KOODAWHATHOM IIOCKOCTH
TOYKH U GUTYpHl IO 33/[aHHBIM KOODAMHATAM, HAXOUTH|
KOOPZMHATBI TOUEK.

YuraTth crosbyaTsie u KpYroBble  JHarpaMMbl;
MHTEPHPeTHpPOoBaTh /JAHHBIE; CTPOUTH CTOJOYATHIE AHa-
IrPaMMBI.







190081 6—G "VINLVINILVIN

Pemrennie TeKCTOBBIX 3ajiad, CO-
Jlep’KaluX ~ JIaHHble,  IIPEeJICTaB-|
JIEHHBble B Ta0OyjMIax W Ha Jgua-
rpamMMax

Hcnoab3oBath uHGOpPMANMIO, I[IPEACTABJIECHHYIO B Ta-
OyMIax, HA JUarpaMMax Ui pelleHUs] TEKCTOBBIX 337ja4 U
337124 U3 PETHHOH KU3HU

Haranaauaas
reomerpusd.
PDurypsl B
npocrpaHcrse (9 1)

IIpAMOYTOIBHBIA TapaJIIEIEIHIIE],

Ky0, mIpW3Ma, NIUpaMu7a, KOHYC,
LIUJIMHJP, map u cdepa.
N300paskeHre TMPOCTPAHCTBEHHBIX|
duryp. IIpumepsr Pa3BEPTOK|
MHOT'OIrPaHHHKOB, OUJInHApa u
KOHyca.

ITpakTiueckas pabora «CoznaHue
MoJiesent IIPOCTPAHCTBEHHBIX
duryp».

Iloustre 00DBEMA; €AVHUIBI W3-
MepeHuss 00bemMa. OOBEM MPAMO-
YTOJIBHOTO TapaJUTesIeNuIesia, Kyoa,
bopmyer 06BEMA

Pacno3HaBaTh Ha 4YepTEXKaX, PUCYHKAX, OMMCHIBATH IIU-
paMuy, Ipu3My, IIJIMH/P, KOHYC, IIap, n300pamaTh UX OT|
PYKH, MOZEIUPOBATH U3 OyMaru, IVIacTUJINHA, IPOBOJIOKH U
np. IIpuBoauTe npumMepsl 00BEKTOB OKPYKAIOIIETO MUPA,
nMeomux GOpMbl  Ha3BaHHBIX TeJ. Mcemoap3oBaTh
TEPMHUHOJIOTHIO: BepIINHA, pPeOpo, TpaHb, OCHOBAHUE,
BBICOTA, PAJIUyC U ANAMETP, pa3BEpTKa. U3yuarh, UCTIOIb3YS
SKCIIEPUMEHT, HAOJI0/IeHNe, U3MEPEHNEe, MOJIeJTUPOBAHUE, B
TOM YHCJIEe KOMIIBIOTEDHOE, U ONHCHIBATh CBOMCTBA
Ha3BaHHBIX TEJI, BBISIBJATH CXOACTBA U PA3JIMYUA: MEXKIY|
NUPaMUJION U TPU3MON; MEXK/Y IWINHAPOM, KOHYCOM U
IIapOM.

Pacno3HaBaTh  Pa3BEPTKH  MapaUlejIeNUIena,  Kyoa,
[IPU3MBI, ITUPAMU/IBI, KOHYCA, I[UJINH/PA; KOHCTPYUPOBATH
JIAaHHBIE TeJIa W3 Pa3BEPTOK, CO3/1aBaTh UX MOJIEJIH.
CosxaBaTrh MOJEIH ITPOCTPAHCTBEHHBIX Puryp (u3 bymarmy,
MIPOBOJIOKH, TJIACTHUJINHA | JIP.)

H3mepAaTh HA MOJeNAX: JJINHBI pEOep MHOIOTPAHHHUKOB,
JIMaMeTP Iapa.

BoiBoauth Qopmysay 00bEMa MPAMOYTOJBHOTO Mapasiie-
JIETIUTIIE/IA.

Boruncasts mo gopmysaam: 00BEM IMPIMOYTOJIBLHOTO Ia-
pastenenunena, Kyba; MCIOJb30BATh E€AWHHUIIBI U3MEPEHUs
00BbEMa; BHIMMCAATH 00BEMBI TEJI, COCTABIEHHBIX U3 Ky0OOB,
MapasuleJIENNUIEOB; pemars 3agadyd C  PeUTbHbIMU
JIAHHBIMU




enwediodu seroged seHdanwnd| |

Ipodonxcerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo

OcHOBHOE coaepraHnue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

Yacos)
Eﬁo;aﬁ’r Oléf;:ée’ IloBTOpERNE OCHOBHBIX gOH’ITHH YU BprumcasaTs 3HAYEHMs BBHIDAKEHMH, COZEPIKAIIUX HATY-
CI/ICT:;IaTI/I:s;uI/IH MngIIOB KYpCoB 5 M O KJACCOB, 1o ypppre, mesible, OTOMKUTEIbHBIE H OTPHUIATEIBHbIE UHCIIA,
00bObIICHNE W CHCTEMATH3ANNA  oGpixHoBeHHBle W JIeCATHYHBIE  JPOOM,  BBIIOJIHATH
(20 9) 3HAHWI

IpeoOpa30BaHUS YUCETT ¥ BEIDAKEHUM.

BpiGuparb c€moco6G CpaBHEHHUS YNCeT, BBIUYUCIEHHH,
NPUMEHSTh CBOMcTBa apu(pMeTHUecKux JeUCTBUH 1A
PpalMOHATN3AIIY BIYUCIEHHH.

Pemarp 3agauyu u3 peaﬂbHOﬁ JKH3HU, IIPUMEHATHh MaTe-
MaTUYEeCKHe 3HAaHuA JUIA pelleHdus 337a4 W3 JPyrux
IIPEJIMETOB.

Pemarp 3agauu pasHbIMH CIIOCO0aMHU, CPABHUBATDH, BbI-
OoupaTh CroCco0bI PellIeHNs 3ala4U.

OcCylIecTBIATh CAMOKOHTPOJIb BBITIOJIHIEMbBIX JEHCTBUH U
CaMOIIPOBEPKY PE3yJIbTAaTa BEIYUCIIEHUN

[Tpu pazpabotke paboyeii mporpaMMbl B TEMaTHUECKOM IIAHUPOBAHHUH JTOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
HCIIONB30BAHMS JIEKTPOHHBIX (LH(POBBIX) 00pPa30BaTENBHBIX PECYPCOB, ABIIOIIMXCS YUeOHO-METOIMIECKIMHI MaTepHaIaMu
(MyNbTHMEIUHHBIE TIPOrPaMMBI, JJIEKTPOHHbIE YUCOHUKU U 3aIa9HHKH, DIICKTPOHHBIC OHOIMOTEKH, BUPTYalIbHBIC
mabopaTOPUH, UTPOBBIE IPOTPAMMBIL, KOJUTEKITHH MHU(POBHIX 00pa30BaTENBHBIX PECYPCOB), HCIONb3yEMBIMHU TSI OOYICHUS U
BOCITMTAHHS Pa3JIMYHbIX IPYII [TOIb30BaTENEH, IPEACTABICHHBIMH B 3JIEKTPOHHOM (LIM(GPOBOM) BUIE U PEaU3yIOLIIMH
nupakTrnaeckrne Bosmoxkoctn MKT, coneprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa30BaHMUH.






NPUMEPHASA PABOYASA NPOrPAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7—9 KJ/TIACCbl

LLE/TA N3YYEHNA YYEBHOIO KYPCA

AnreOpa sIBISI€TCS OJHMM H3 ONOPHBIX KYpPCOB OCHOBHOHM IHIKOJIBI: OHA
obecreunBaeT U3ydeHHe IPYruX JUCIUILIHH, KK €CTECTBEHHOHAYYHOr' O, TaK U
TYMaHUTApHOTO IUKIJIOB, €€ OCBOGHHE HEOOXOJUMO JUIsl TPOAOIDKEHHS
00pa30oBaHus U B MMOBCEIHCBHOM KM3HHU. Pa3BuTHE y 00y4arOIIUXCs HAYIHBIX
TIPE/ICTABICHUH O MPOMCXOKACHUH M CYITHOCTH ajredpandeckux aOCTpakimii,
crioco0e OTpakeHHWsT MaTeMaTH4eCKOH HayKoH SBICHMH W TPOIECCOB B
NIpUpOJE U OOIIECTBE, POJIM MAaTEeMaTHYECKOrO MOJICIMPOBAHUS B HAYYHOM
MO3HAHMKA WM B MPAKTHKE CMOCOOCTBYET (DOPMHPOBAHHIO HAYYHOIO MHPO-
BO33pCHUST M KA4YeCTB MBIIUICHHS, HEOOXOAMMBIX [UISl aJanTaldd B
coBpeMeHHOM IdpoBoM obmiecTBe. M3yueHne anreOpbl eCTECTBEHHBIM
obpa3zoM oOecrieyrBaeT pa3BUTHE YMEHUsI HAOJIO/aTh, CPAaBHUBATh, HAXOANUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBIIUICHHS,  CIIOCOOHOCTH
apryMEHTHPOBaHHO 00OCHOBBIBATH CBOM JICHCTBUS M BBIBOJIBI, (DOPMYJIHPOBATH
yrBepxkaeHns. OcBoeHHe Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTHYECKOro
MBIIUICHUS. 00YYaIOIINXCA: OHM MCIONb3YIOT AECAYKTUBHBIE M HHAYKTHBHBIC
paccyxneHusi, 0000IeHIEe U KOHKPETHU3aluio, abCTparnpoBaHue ¥ aHAJIOTHIO.
OOydenue anreOpe mNpeanoyiaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSTENbHOU
JEATENbHOCTH O00yYaloIUXCcs, MO3TOMY CaMOCTOSITEJIbHOE pEIIeHHe 3a1ad
€CTECTBEHHBIM 00pa3oM SBISETCA peaaM3alyeil NesTeIbHOCTHOrO NPHHIUIA
00y4eHMUsI.

B crpykrype nporpammsl ydeOHOTO Kypca «AJredpa» OCHOBHOM MIKOJBI
OCHOBHOE MECTO 3aHHMAIOT COJEepKaTeIbHO-METOANYECKUe JIMHUM: «Yucna u
BBIYHCIICHISD; «ANreOpandecKue BEIPAKEHHs»; «YPaBHEHUS U HEPaBEHCTBAY;
«Oyrkumy.  Kaxkgas wu3 3TuX  comep)KaTenbHO-METOIMYECKHX — JIMHUH
pasBHBaeTcs Ha MPOTSDKEHUM TPEX JIET W3YYEHUs Kypca, eCTECTBEHHBIM
00pa3oM IieperuieTasich U B3aUMOACIHCTBYSI ¢ IPYTUMHU ero JHHUAMH. B xone
U3y4eHHS Kypca OOYyYalomMMCS NPUXOAUTCS JIOTHMYECKH pacCyXIaTh,
UCIIONB30BAaTh  TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBI3M ¢ 9TUM
LIeJIeCO00pPa3HO  BKIIOYUTH B NPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
NPOHM3BIBAIOIINE BCE OCHOBHBIC pa3Jielibl MaTeMaTHYECKOro OOpa3OBaHMS H
CIIOCOOCTBYIOIIME OBJAICHUIO OOYYAIOIIMMUCS OCHOB  YHHBEPCAJIHHOTO
MaTeMaTH4eCKOro s3bIka. Takum o00pa3oM, MOXKHO yTBEpXJAaTb, YTO
CONIEPKATETBHON M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «ANTedpay sBISeTCS
€ro HHTErPUPOBAHHBII XapakKTep.

CO,I[GP)KEIHI/IC muHAA  «Yuclma U BEIYUCICHUS CIIY)XKUT OCHOBOM JUIIsL
aanLHeﬁmero H3Y4YCHUS MAaTCMAaTHUKHU, CHOCO6CTBy€T Pa3BUTHIO y
06yqafom1/1xc;1 JJOIT'HYE€CKOIo MBIIIJICHUS, q)OpMI/IpOBaHI/IIO YMEHUA
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TIOJTE30BATHCS AJITOPUTMAMH, @ TAKXKE MPUOOPETEHUIO TPAKTHIECKUX HABBIKOB,
HEOOXOAMMBIX JUISl TIOBCEAHEBHOHM >KM3HM. Pa3BUTHE NOHATHS O YHCIE B
OCHOBHOH IIIKOJIE CBSI3aHO C PallMOHAJIBHBIMU M MPPAalMOHAIBHBIMU YHCIIAMHU,
(opMupOBaHMEM TPEJCTABICHUN O JACHCTBUTENHHOM 4YHCIE. 3aBeplIeHHE
OCBOGHUSI YWCIIOBOM JIMHMM OTHECEHO K CTapumieMy 3BeHy 0OIIero
00pa3oBaHUsL.

ConmepxaHue JBYX aireOpamdecKux JHHAH —  «AJreOpandeckue
BBIPAKEHUS» U «YPaBHEHUS] U HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHHIO Y
00ydJaromuxcsi MaTeMaTHYECKOro arapara, HeoOXOIMMOTO [UISi peleHUs
3aa4 MaTeMaTHKH, CMEXHBIX IPEJMETOB W IPAaKTUKO-OPUEHTHPOBAHHBIX
3amauy. B OCHOBHOH miKole y4eOHBId Marepuan TpYNIUPYeTcs BOKPYT
palMOHATIBHBIX BBIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HAY€HHE MaTeMaTHKH
KaK sI3bIKa JUIsl TIOCTPOCHHSI MaTEMAaTHYECKUX MOJIEINIEH, OMMCAaHUsI TPOLIECCOB U
SIBIICHUH peanbHOro Mupa. B 3amaum oOyudeHust anreOpe BXOASAT TakxkKe
llaﬂbHeﬁHJee Pa3BUTHUE AJIT'OPUTMUYECCKOI'O MbBINIJICHUS, HeO6X0}II/IMOFO, B
YaCTHOCTH, [JIsI OCBOCHHUS Kypca I/IH(bOpMaTI/IKI/I, 1 OBJIAZICHHUEC HaBLBIKAMU
JCIYKTHBHBIX paccyxieHnil. [IpeoOpa3zoBaHHe CHMBOJBHBIX (OPM BHOCHUT
CBOW CIEIU(PUUYCCKUI BKJIal B Pa3BUTHC BOOOPaXKCHHUsS, CIIOCOOHOCTEH K
MaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxanue  (YHKIIMOHATBHO-TPA(QUUSCKON  JIMHUM  HAICICHO  Ha
MOJyYeHHe  I[IKOJbHUKAMM 3HAaHUM O (YHKIMAX Kak  BaKHEUILeH
MaTeMaTH4eCKO MOJENH JJisi ONMCAHUSI U HCCIEOBAaHHMS Pa3HOOOPa3HBIX
MIPOLIECCOB M SIBJICHUH B MpHUpoje U oOiiecTBe. M3ydeHue 3Toro marepuaia
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJB30BAaTh Pa3JIMuHbIe
BBIPA3UTENBHBIE CPEJCTBA SA3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIMYECKUE,
rpaduyeckue, BHOCHUT BKJIaJ B (OPMHUPOBAHHE TPEJCTABICHHH O PpOJH
MaTEeMaTHUKU B Pa3BUTHH UBIIU3AINH U KYJIBTYPHL.

MECTO YYEBEHOI0 KYPCA B YYEBHOM MJIAHE

CornacHo ydeOHOMY IUIaHy B 7—9 KilaccaXx H3y4aercs Y4eOHBIH Kypc
«Anrebpa», KOTOPbIH BKIIIOYAET CIEAYIOINE OCHOBHBIE Pa3/Eibl COEPIKAHMS:
«Uncna W BBIUUCICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBaY, « DYHKINI.

VY4eOHbIH TUTaH Ha U3ydeHne anreOpsl B 7—9 Kilaccax OTBOAWT HE MeHee 3
yueOHBIX YacoB B HENETIO B TEUCHHE Ka)KAOTO roja oOydeHHMs, BCETO 3a TpU
roga o0yueHuss — He MeHee 306 yueOHBIX JacoB.

COIEPYXAHWE YYEBHOI'O KYPCA (MO rO1AM OBYYEHMS) 7 knacc

Uncia m BEIYHUCIIEHUS
PauuoHanbHble Ynucna

Jpobu OOBIKHOBEHHBIE M JIECATHYHBIE, TEPEX0]] OT OIHOH (HOPMBI 3aICH
npobeit k npyroi. IloHATHE panMOHANBHOIO 4YHCIHA, 3aIliCh, CPaBHEHHE,
YIOpSIOUMBAHNE PANMOHATIBHBIX YHCEN. ApHUpMeTHYecKne JeWCTBHS C
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PAIOHATBHBIMY YHCIIaMU. PellieHne 3a7ad U3 pealbHOU MPAKTUKUA HA YACTH,
Ha JpOOH.

CreneHb ¢ HATypaJbHBIM TIOKa3aTeleM: OIpEICNcHHEe, MpeoOpa3oBaHue
BBIPQXCHUI Ha OCHOBE OIPEICIICHISI, 3aITACh OOBIINX YHCEI.

[IporieHTsI, 3amuch MPOIICHTOB B BUIIC APOOH M IPOOH B BHIE MPOIICHTOB.
Tpu OCHOBHBIE 33]]a4M Ha TPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalTbHON MPAKTUKH.

[IpumeHeHne TNPU3HAKOB JIEIUMOCTH, PAa3JOXKEHHE Ha MHOXKHUTENH
HATYPaJbHBIX YHCEIL.

PeanbHbIC 3aBUCHMOCTH, B TOM 4YHCJIE TIpsMas W oOpaTHas TIpo-
MOPIUOHAILHOCTH.

Anrebpandyeckue BEPaXeHUsT

ITepemenHble, UNCIOBOE 3HAUEHHE BBIPAYKEHUS C IepeMeHHON. JlomycTUMbIe
3HAYCHUS TEepeMeHHbIX. [IpecTaBieHre 3aBHCUMOCTH MEKIY BEIUUMHAMH B
Buje Gopmysbl. Beraucienus mo popmyiam.

[IpeoOpazoBanne OYKBEHHBIX  BBIPQKEHHMH, TOXJIECTBEHHO  paBHbIE
BBIDOKEHUSI, TpaBWia IMpeoOpa3oBaHus CYMM M TPOW3BEICHHI, TpaBHia
PACKPBITHSI CKOOOK U TIPUBEACHUS MOJTOOHBIX CIaracMbIX.

CBoiicTBa CTENEHN ¢ HATYypalIbHBIM MOKA3aTeNeM.

OpHousneHbl 1 MHOTOUIeHBI. CTerneHb MHOrodwieHa. ClioKeHue, BHIYUTaHUE,
YMHOKEHHE MHOTOWwICHOB. DOpMyNibl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT
CYMMBI W KBajpaT pa3HocTH. PopMmyna pa3HOCTH KBaJapaToB. Pasnokenue
MHOT'OYJICHOB HAa MHOXKHMTEJIH.

YpaBHeHNus

VYpaBHEHHE, KOpEHb YpPaBHEHUs, NpaBuia MPeoOpa3oBaHUsl ypaBHEHMUS,
PaBHOCHJIBHOCTb YpPaBHEHUH.

JIuneiiHoe ypaBHEHHE C OJHOM NEPEMEHHOH, YHCIO KOPHEW JIMHEHHOro
yYpaBHEHHUS, pelIeHHe JIMHEHHBIX ypaBHeHHH. CoOCTaBIeHHE YpaBHEHHH IIO
YCIIOBHIO 3aJaull. PellleHne TeKCTOBBIX 3a/au ¢ IOMOIIbIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEpEeMEHHBIMH H ero rpaduk. CucremMa ABYyX
JINHEMHBIX YpaBHEHUU C JIBYMsl IIEpEMEHHbIMU. PenieHue cucreMm ypaBHEHUH
CrocoOoM MOJCTaHOBKHU. IIprMepsl peleHuss TEKCTOBBIX 3aJad C IIOMOIIBIO
CHUCTEM ypaBHEHMH.

KoopnwmuaTsr u rpaduxyu. SyHKLUN

Koopaunara touku Ha mnpsimoid. YucnoBele npoMmexyTku. PaccrosiHue
MEXKIY ABYMs TOUKAMH KOOPJAUHATHON IPSAMOM.

[IpsimoyronpHas cucTeMa KoopauHat, ocu Ox U Oy . AGcumcca M OpIuHaTa
TOYKM Ha KOOPAWHATHOM IUIOCKOCTH. IIpumepsl TpaduKoB, 3aJaHHBIX
¢dbopmymamu. UteHne rpaukoB pearbHBIX 3aBHCHMOCTEH.

[onstune ¢yukmun. ['padpuk ¢yrkmum. CpoiictBa (yHkmil. JlnHelHas
¢ynkmms, e€ rpaduk. I'paduk pynkmum y = | x |. I'paduueckoe perienue
JIMHENHBIX YPABHEHWN U CUCTEM JTMHEHHBIX YPAaBHEHHI.
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8 kKnacc

Ynuciya ¥ BEIYNUCIICHMUS

KBanparusiii xopeHp u3 uucia. [lonsrtue o0 uppanMoOHAIBLHOM YHCIIE.
Jecarnunsie TIPUOITKEHUST HppaLOHAIbHBIX YHCell. CaoiicTBa
apu(pMETHYECKNX KBaJpPaTHBIX KOpHEH M MX NPUMEHEHHE K MpeoOpa3oBaHUIO
YHUCIIOBBIX BBIPAXKEHUH U BBIYMCICHUAM. J{eficTBUTENbHBIE YNCIA.

CreneHs ¢ LenbIM Moka3aTeneM u e€ cBoiicTBa. CTaHAapTHAS 3aMUCh YUCTIA.

Anrebpandyeckue BEPaXEHUS

KBampatHeiii  TpéxwieH; pa3joXKeHHEe KBaApaTHOrO TpEXYjeHa Ha
MHOXHTEJH.

AnreOpanyeckasi apoOb. OCHOBHOE CBOKMCTBO anreOpanveckoi Japoou.
CroxeHue, BBIUMTAHHE, YMHOXKEHUE, JIeJICHHE anreOpandeckux ApoOei.
PanonanbHble BEIpa)KEHUS M UX TPeoOpa3oBaHUE.

YpaBHeHMS ¥ HEepaBeHCTBAa

KBagpartHoe ypaBHeHue, (opMmyla KOpHEH KBaJpaTHOTO YpaBHEHHSI.
Teopema Buera. PemeHue ypaBHEHMH, CBOASIIMXCS K JIMHEHHBIM U
kBazapatHbM. [IpocTeiiime 1poOHO-paloHa bHbIe YPAaBHEHHSI.

I'pacdmueckas uaTEpIIpEeTalns YpaBHEHUH C ABYMS MEPEMEHHBIMH M CHCTEM
JINHEMHBIX YpaBHEHUH C ABYMs IlepeMeHHbIMU. IIpumepsl peleHus cucrem
HEJIIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMM.

PerieHne TEKCTOBBIX 3aj1a4 aredpandecKuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM IEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEIHBIE HEPABEHCTBA C OJAHOM MEPEMEHHOM.
CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEeMEHHOM.

PYHKLIUA

[onsatre ¢yakuuu. OOIacTb ONpENeNeHUs W MHOXKECTBO 3HAYCHUH
¢ynxmu. CriocoObl 3a1anust HYHKIIN.

I'paduk dynkiun. Yrenue cpoiictB (yHkuuu mo e€ rpaduky. [Ipumepst
rpadukoB (QyHKIINIA, OTPAXKAIOIINX PeaIbHBIC MPOIECCHI.

@DyHKIUY, ONUCHIBAIONIME MPSAMYI0 M OOpaTHYI MPOINOPLHUOHAIbHBIE
3aBUCUMOCTH, UX r*pa(bI/IKI/I. OYHKIIMU Yy = X2, V = X3, V = XX, V¥ = | x |.
I'paduueckoe pellieHUe YpaBHEHHH U CHCTEM ypaBHEHUH.

9 Knacc

Unucsaa ¥ BEYMCIEHUS
HencTBUTENBHBbIE YMCna

ParonanpHble 4ncia, HppannoHaIbHbBIE YHCIa, KOHEYHbIE M OECKOHEUHbBIE
JECATUIHBIE poOu. MHOXECTBO JCHCTBUTENBHBIX UYHCEN; JCHCTBUTEIBHBIC
Yyucia Kak OECKOHEUHBbIE JECATHYHbIE Jpodn. BsanmMHO omHO3HauHOE
COOTBETCTBUE MEXKIy MHOXKECTBOM ACHCTBUTENBHBIX YUCEN M KOOPAMHATHON
MIPSIMOIA.

CpaBHeHnEe JAEHCTBUTENBHBIX YHCEN, apu(MeTndeckue AeicTBHA C
JEUCTBUTEIbHBIMY YHCIAMH.
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N3mepeHus, npubnnxkeHns, oLeHKn

Pazmepsl OOBEKTOB OKpYXKAIOWIETO0 MHpa, JUIMTEIBHOCTh IIPOIECCOB B
OKPY’KaIOIIEM MHUDE.

[MpubmmxénHOEe  3HAYE€HWE  BEJIWYHMHBI, TOYHOCTh  IPHOJIVDKEHUS.
Oxpyrnenue uucen. [Ipukunka n oleHka pe3ynbTaTOB BHIYUCICHHI.

YpaBHeHNS ¥ HEpaBeHCTBAa
YpaBHeHUs1 C ogHOM NepeMeHHOWN

JIunelinoe ypaBHeHue. Perienue ypaBHeHHH, CBOASAIIMXCS K TMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K KBaJPATHBIM.
buxBanpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHMH TpeTbed H
4yeTBEPTOM cTeneHell pa3noKeHneM Ha MHOXKHUTEIH.

Pemenne npoOHO-palMoOHaNIbHBIX YPaBHEHUI.

Pemienne TeKCTOBBIX 33124 alreOpandecKuM METOI0M.

CuctemMmbl ypaBHEHUN

VYpaBHeHue ¢ NBYMsl IIEpEMEHHBIMH M ero rpaduk. Pemenue cucrem IByx
JIMHEHHBIX ypaBHEHHMH C JBYMs IepeMEHHbIMH. Pemenue cucrem naByX
YPaBHEHUH, OJHO M3 KOTOPBbIX JMHEMHOE, a JApPyroeé — BTOPOM CTEIEHHU.
I'pacmueckas uHTEpHpeTaIHsl CHCTEMbI YPABHEHHI C IBYMSI IIEPEMEHHBIMH.

PelieHre TEKCTOBBIX 3a/1a4 AIreOpandecKuM CIiocoooMm.

HepaBeHcTBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nmMHENHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Peuienue cucrem
JMUHEHHBIX HEpaBEHCTB C OOHOM mepeMeHHOH. KBaapaTHble HepaBeHCTBa.
I'pamueckas wHTEpHpeTannss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C ABYMS
NIEPEMEHHBIMH.

PYHKLIUY

Kanparnunast ¢ynkiwms, e€ rpaduk u coiictBa. [lapabona, KoopauHATHI
BEpIIMHBI TAPa00IIbI, OCh CAMMETPHH T1apaloIIbI.

I'padukn Qyukumit: y = kx, y= kx+ b, y = k, y= x3,

y = Xx, ¥y = | x| 1 UX CBOMCTBA.

UnciloBEle IIOCHEeLOBaTEeNBHOCTH
OnpepeneHne 1 cnocobbl 3aAaHUA YUCINOBbLIX NocreaAoBaTeNbHOCTEN
[loHsiTHE YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHHUE IOCIE0BATEILHOCTH
PEKypPpEHTHOH (popMyIToii U GOPMYIION nN-To YIeHa.
ApudmeTnyeckas U reomeTpuyeckas nporpeccumn
Apundmernueckas u reoMeTpuueckas mporpeccur. @opMynasl n-ro uiaeHa
apu(METHIECKON 1 TEOMETPHUYECKON TIPOTPECCHi, CYMMBI TIEPBBIX N1 WICHOB.
N3obpakeHre wieHOB apu(METHYECKOH W TEOMETPHUYECKOH MpOrpeccuit
TOYKAMU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEMHBIA M 3KCIOHEHLIMAJIbHBIN
poct. CII0’KHbIE TIPOLICHTHI.
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MAHWPYEMBIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHWS NPUMEPHOIA
PABOYEN MPOrPAMMbI KYPCA (MO r0jAM OBYYEHNS)

OcBoenue y4eOHOro Kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOLIErO
00pa3oBaHus JOKHO O0ECIEeUYMBATh JOCTIDKCHHE CICIYIOIINX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 Knacc
Yucisa ¥ BEIYUCITICHUST

6 BBIMONMHATE, codyeTass YCTHBIC W IHUCBMCHHBIC MPHEMBI, apu(PMETHICCKHC
JICUCTBUS C PAllMOHATBHBIMH YHCITAMH.

6 HaxoauTh 3HAYCHUS YHUCIOBBIX BBIPAKCHHN; MPUMCHATH Pa3HOOOpa3HbIC
CIOCOOBl W TPUEMBI BBIUHCICHHS 3HAYCHUN JPOOHBIX BBIPAKCHUM,
COJICPIKAIIMX OOBIKHOBEHHBIC U JICCSITUIHBIC IPOOH.

6 [lepexomuth OT OMHON (POPMBI 3aIKCH YUCET K APYrou (mpeodpa3oBhIBATH
JECATHUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECSITUUHYIO IPOOB).

6 CpaBHUBATH U YIOPSIOUUBATH PAIIMOHAIBLHBIC YHCIIA.

6 OKpyIJISITH YUCTA.

6 BBINOJNIHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BbIUMCIICHUH, OLICHKY 3HaUCHUI
YHUCJIOBBIX BBIPAKEHUM.

6 BBIOJIHATE AEHCTBUS CO CTENEHAMU C HATYPaJIbHBIMU ITOKA3ATEIAMHU.

6 [IpuMeHsTh MPU3HAKK JETMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATYpPaJIbHBIX

YUCCII.
6 Pematp TIPAKTUKO-OPUECHTUPOBAHHBIC 3a/1adi, CBSA3aHHBIE C OTHOIICHHEM

BEJINYUH, MIPONIOPIIMOHAIBHOCTBIO BEJINYUH, MIPOLIEHTAMH;
MHTEpIPETUPOBAaTh PE3YyJIbTaThl PELICHUs 3a7ad ¢ y4€TOM OrpaHUUYCHUH,
CBSI3aHHBIX co cBoicTBaMHU paccMaTpuBaeMBbIX OOBEKTOB.

Anrebpanyeckue BHPaXEeHUS

6 Vcrionb30BaTh anredpanyeckyro TEpPMHUHOIOTHIO M CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUS yUEOHOr 0 MaTepHaa.

6 Haxomuth 3HaueHWs OYKBEHHBIX BBIPR)KEGHWH IIPU 3aJaHHBIX 3HAYCHUIX
TIepEMEHHBIX.

6 BeImoTHATE MpeoOpa30BaHusI IETOr0 BEIPAyKEHNSI B MHOTOYJICH TIPUBEICHUEM
MTOJJOOHBIX CITaraeMbIX, PACKPBITHEM CKOOOK.

6 BBIMONHATE yMHOXKEHHWE OJHOYJICHA HA MHOTOWIEH W MHOTOWIEHa Ha
MHOTO4IEH, MPUMEHSTH (POPMYJIBI KBaIpaTa CyMMBI M KBaApaTa pa3HOCTH.

6 OCYIIECTBIATh PA3JIOKEHHE MHOTOWIEHOB HA MHOXHTEIM C TIOMOIIBIO
BBIHECEHHs 3a CKOOKM OOLIero MHOMKHUTENS, TPYNIUPOBKH CIIaraeMblx,
TIPUMEHEHHUST (POPMYIT COKPAMIEHHOTO YMHOXKEHHUSL.

6 [IpumensaTs mpeoOpa3oBaHMs MHOTOWICHOB JUISl PEIICHMS Pa3IMYHBIX 3a/1ad
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13 MaTeMAaTUKH, CMEXHBIX MPEIMETOB, U3 peaIbHOU MPAKTHKH.
6 lcronb3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU TOKA3aTENSIMU IS
peoOpa3oBaHUs BBIPAKCHU.

YpaBHeHNUS M HepaBeHCTBAa

6 PemaTh JMHEHHbIE ypaBHEHMs C OJHOW MEPEMEHHOW, NMPUMEHss MpaBuiia
nepexofa OT MCXOAHOTO YpaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsrs,
SIBIIICTCA JIM YHMCII0 KOPHEM YpaBHEHUS.

6 [IpumensTh Tpaduueckrie METOo/IbI TIPH PELICHUH JIMHEHHBIX YPaBHEHUH U X
CHCTEM.

6 [lonmOupars mnpuMepsl map 4YHCEN, SIBISIONIMXCS PEIICeHHEeM JIMHEWHOro
YpaBHEHHUS C IBYMs MEPEMEHHBIMHU.

6 CTpouTh B KOOPAWHATHOU TIOCKOCTH T'pa(MK JMHEHHOTO YPaBHEHHUS C IBYMSI
NepEeMEHHBIMU; TOJB3YSICh T'padUKOM, TPUBOAWUTH TPHUMEPHI PEICHHs
ypaBHEHUSI.

6 Pemate cucteMbl IByX JIMHEMHBIX YpaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM
qucie rpaduuecKH.

6 CocTaBiiATh M pelaTh JUHEHHOE YpaBHEHHWE WM CUCTEMY JIMHEHHBIX
YpaBHEHHH MO YCIOBHMIO 3aJ[aud, HHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJIauil MOJTy4EHHBIN pe3ynbTaT.

KoopnwuuaTs: u rpaduxmu. SYHKLUKL

6 M300paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3a/IlaAHHBIM
KOOpAMHATAM, Jy4d, OTpPE3KHM, HWHTEPBAJIbl; 3aIMCBIBATL  YHCIIOBBIE
MPOMEXYTKHU Ha aIreOpandeckoM s3bIKe.

6 OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJJAHHBIM KOOpPJMHATaM;
cTpouTh rpaduky TuHeHHbIX QyHKIWNA. CTpouTh rpaduk QyHKIMHA y = | X
l.

6 OmnucelBaTh € MOMOLIBIO (YHKIMI M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; LIEHA, KOJINYECTBO, CTOMMOCTD;
MIPOU3BOIUTENBEHOCTD, BpeMsi, 00bEM pabOTBhI.

6 HaxonuTh 3HaueHne pyHKIIMH 110 3HAUCHHUIO €€ apryMeHTa.

6 [lornMaTh rpaduueckuii criocod MpPEeNCTaBICHUS W aHAIN3a WH(OpMALHH;
W3BJIEKATh W HMHTEPIPETHPOBATh MHOOPMAIMIO M3 TPAaUKOB peabHBIX
MIPOLIECCOB U 3aBUCUMOCTEH.

8 knacc

Yucsa ¥ BEIYUCIEHUS

6 lcronp30BaTh HadaJdbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBHTEIHHBIX
9ypcen [UIS CpPaBHEHUs, OKPYIVICHHS W BBIYHCICHUH; W300pa’kaTh
JICCTBUTENbHBIEC YUCIIA TOYKAMH HA KOOPAWHATHOU MPSIMOM.

6 [lpuMeHSTH TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTH
KBaJpaTHbIC KOPHH, WCIONB3YysSd TPHA HEOOXOIUMOCTH KaIBKYISTOD;
BEITIONTHATH MPEOOPA30BaHUS BEIPAKCHUI, COAEePIKANINX KBaIpaTHBIC KOPHH,
HCTIONB3Ysl CBOMCTBA KOPHEN.
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6 lcronb30BaTh 3amycu OONBIIMX M MaJbIX YHCENT C TOMOIIBIO JECATHIHBIX
npoOeit u crenenHeit yrcna 10.

Anrebpandyeckmue BEPaXEHHUS

6 IlpuMeHAT, NOHATHE CTENEHH C IEeAbIM I0Ka3aTeleM, BBIIOIHATh
npeoOpa3oBaHUs  BBIPAXKEHMI,  COHEpXKALIMX  CTENEeHH C  IeJbIM
MOKa3aTeJIEM.

6 BBITIOJTHATH TOXK/IECTBEHHBIE MTPE00pa30BaHMs PAllMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE IIpaBWJI [JEHCTBUM HaJ MHONOWIEHAMH U aire0pandecKMMU
TPOOSMHU.

6 PackiapIBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIH.

6 [IpumensiTh TpeoOpa3oBaHus BBIPAKEHUI JUIsl PELICHHsI Pa3IMYHbIX 33a1a4 n3
MaTeMaTUKHU, CMEXHBIX PEAMETOB, U3 peaIbHON MPAKTHKH.

YpaBHeHMS ¥ HEepaBeHCTBAa

6 Pemath nuHelHble, KBajJpaTHble YpaBHEHMs U pallMOHAJbHBIE ypaBHEHUS,
CBOAAIINEC K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C ABYyMs NEPEMEHHBIMHU.

6 IIpoBOIUTE NMPOCTENIINE UCCIENOBAaHUA YPABHEHUM M CUCTEM YPaBHEHWM, B
TOM 4HCIIE C TIPUMEHEHUEM IpaUUYecKiX MPeCTaBIeHHH (YyCTaHABIMBATS,
HUMECT JIM YpaBHCHHUEC WJIIM CUCTEMaA ypaBHeHI/Iﬁ peuicHus, €CiIn UMECT, TO
CKOJIBKO, U TIP.).

6 Ilepexomuth OT cioBecHOM (DOPMYIUPOBKH 3aiadyu K e€ anreOpanveckoi
MOJIEJIN C MOMOLIbIO COCTaBJICHUS YPAaBHEHMs WIIM CHCTEMBI YPaBHEHHH,
HMHTEPIPETUPOBATL B COOTBETCTBHMM C KOHTEKCTOM 3aJa4M IIOJY4EHHBIN
pe3yabTar.

6 IlpuMmeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIi CPAaBHEHMsA, OLECHKH;
pelmarb JMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHONM M MX CHCTEMBI
JaBaTh TpaUIecKyl0 WUIIOCTPAMI0 MHOXKECTBAa DEIICHHH HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB.

PYHKLIUY
6 [loHMMaTh M HCIIONB30BaTh (PYHKLMOHAJIBHBIC MOHATUS U S3BIK (TEPMUHBI,
CHMBOJIMYECKHE O003HAUEHHA); OIpPEAeNATh 3HaueHne (YHKIUH 10
3HAYEHHIO apIyMEHTa; ONpENeNsATh CBONCTBA (QyHK-
uH 110 e€ TpaduKy.
CrpouTb rpaduku 37eMeHTapHbIX QYHKIMN BHIA Y =
Yy = X3,y = XX ¥y =|X]I; OMACHIBATH CBOWCTBA YHUCIOBOH (PYHK-
LIUH 110 €€ TpaduKy.
9 knacc
Yncia m BEIYHUCIIEHUS
6 CpaBHUBATH M YMOPSAAOUMBATEH PAIIMOHAIBHBIE U HPPAIIMOHABHBIE YHCIIA.
6 BRIOTHATE apudMeTHIecKkre IeHCTBHS ¢ pallMOHAIBHBIMU YHCIIAMH, COYeTast

YCTHBIC u IIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCJIICHHUA C
HUppaAlMOHAJIbHBIMU YUCIIaMU.
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6 HaXOI[I/ITI) 3HAUCHHUS CTCICHEH C OCIBIMH  TIOKA3aTCIIMH U KOpHCﬁ;
BBIYUCJIATH 3HAYCHUS YHCJIOBBIX BLIpa)KCHHﬁ.

6 OprFJ'IHTB ﬂeﬁCTBHTGHLHLIG 4ucCjia, BBIIOJIHATL TIPUKUIAKY PE3YyJIbTaTa
BBI‘II/ICJIGHI/Ifl, OLICHKY YU CJIOBBIX BLIpa)KeHI/Iﬁ.

YpaBHeHNS ¥ HEpaBeHCTBAa

6 PemaTh JMHEHHbIE W KBaJpaTHbIE YpaBHEHMs, ypaBHEHHUS, CBOIAIIMECH K
HUM, TIpOCTEHIINe APOOHO-pAlMOHATILHBIE YPAaBHEHUSL.

6 PemaTe cucTeMbl IBYX JIMHEHHBIX ypaBHEHUH C JByMs NEPEMEHHBIMH U
CHUCTEMBI JIBYX YpPaBHEHHH, B KOTOPBIX OJHO YypPABHEHUE HE SBISETCS
JIUHEHHBIM.

6 PemaTh TeKCTOBBIE 3ajaud anreOpaMvyecKUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS] ypPAaBHEHUS WIM CHCTEMBl JIByX YpaBHEHUIl C JByMs
IIEpEMEHHBIMU.

6 [IpOBOUTH MPOCTEUIIINE UCCIICAOBAHKS YPABHCHUH M CHCTEM YpPaBHCHHIA, B
TOM YHCJIE€ C NPUMEHEHHEeM TpaduuecKux NpeicTaBlieHUi (yCTaHaBIMBATb,
HUMECT JIMW YpaBHCHUEC WM CHUCTEMaA ypaBHeHI/Iﬁ peuicHusd, €CJIn UMECT, TO
CKOJIBKO, U TIP.).

6 Pemiath JUHEHHBIC HEPABCHCTBA, KBaJApAaTHBIC HEPABCHCTBA; H300pakaTh
pelIeHHE HEPaBeHCTB HA 4YMCIOBOM MpsIMOM, 3aIlUChIBATh PELIEHUE C
TIOMOIIIBI0 CHMBOJIOB.

6 Pemarp cucremMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPATHOE HEPABEHCTBO;, M300pakaTh PEIICHHE CUCTEMbI
HEpaBEHCTB Ha YHCIIOBOWM TIPSIMOM, 3aIlMChIBaTh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

6 crionbp30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIMYHBIX 3a7a4.

PYHKLIUY
PacriosnaBath (YHKIMH H3Yy4eHHBIX BUJOB. lloKa3biBaTh CXeMaTHYECKU

pacnonoxeHne Ha KOOPAWHATHON INIOCKOCTH IrpauKoB GYHKIUH BUIa: y =
kx,y =kx+by =xy =ax’ + bx + ¢,y =x3,y =xX y =|x|B
3aBHCHMOCTH OT 3HaYEeHUI KOI(PHUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

6 Ctpouth M M300pakaTh CXeMaTHYCCKH TpaUKH KBaPATUYHBIX (YHKIIHUA,
OIMCBHIBATh CBOMCTBA KBaAPATHYHBIX (QYHKIMH O MX rpadukam.

6 PacniosHaBaTh KBagpaTH4Hy0 (QYHKIHMIO 1O GopMysie, IPUBOIUTH IPHMEPHI
KBaIPATHYHBIX (DYHKLHH U3 PeasbHOM KHU3HH, (PU3UKH, TCOMETPHUH.

ApupMeTHueckas M eoMeTpHuYecKas NIPOrPeCcCHu

6 PacnosnaBaTte apu(METHUECKYI0 W TEOMETPHYECKYI0 IPOTPECCHH TIPH
Ppa3HbBIX CIIOCO0aX 3a/1aHusl.

6 BBIMONHATE BBIYMCICHHS C WCHONb30BaHWEM (OpPMYa n-TO dJeHa
apu(pMeTHIECKON 1 TEOMETPUUECKOI MTPOrpeccrii, CyMMBbI TIEPBBIX N WICHOB.
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6 l1300pakaTb WIEHBI IIOCNIENOBATEILHOCTH TOYKAMHM Ha KOOPIMHATHOMN
TUTOCKOCTH.

6 PemaTp 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCIIEIOBATEIBHOCTSMU, B TOM
YHucle 3aJaud M3 peasibHOM JKU3HM (C HCHOJIB30BAHUEM KaJIbKYISTOpA,
IU(POBBIX TEXHOIOTHH).
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190081 6—G "VINLVYINILVIN

TEMATUYECKOE N/IAHUPOBAHWUE YYEBHOIO KYPCA (M0 NOAAM OBYYEHWUA) 7 knacc

(He meHee 102 4)

HasBanue pasjgesa
(remsr) (uuciao
9acoB)

OcHOBHOE coaepxraHue

OcHOBHbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

YucJsa 1 BBIYHUC-
JI€eHU .
PanmuoHa/IbHbIE
yucsaa (25 1)

IloHATHE paUOHAIBHOTO YHCJIA.

Apucdmernueckne  gedcTBHA ¢
PpannOHAJIbHBIMHA YucCJIaMH.
CpaBHeHue, YIIOPAIOYMBAHUE
PanOHAJIbHBIX YHCEJI.

CreneHr cC HaTypa/JIbHbIM  IIOKa-|
3aTesieM.

Pemrenyie  OCHOBHBIX 3azad  Ha
IpoOu, TPOLEHTHl U3 PpeabHOH
IPaKTHUKU.

IIpu3HaKu AETUMOCTH, Pa3I0KEeHUS
Ha MHOKHUTEJIN HATYyPAJIbHBIX YUCET.
Peanpupie 3aBucumoctu. Ilpamvasa u
obpaTHas1 MPOMOPITUOHATILHOCTH

CucremaTu3upoBarh U 0GOramath 3HaHUA 00 OOBIKHO-
BEHHBIX U JIECITUYHBIX JPOOSIX.

CpaBHHMBATh M yNOPAAOYMBATH APOGH, IIPe0OPaA30OBHIBAS
IIPU HEOOXOAMMOCTH JIECATUYHBIE JPOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JIECATUIHYIO JIPOOB.

IIpuMeHAaTh Pa3zHOOOpa3HbIE CIOCOGHI M NMPHUEMBI BbI-
YHCJEHUA 3HAUYEHUU APOOHBIX BBIPAMKEHHH, COJlEepIKa-
IUX OOBIKHOBEHHBbIE W JIECATUYHBIE NPOOU: 3aMEHATh MpU
HeOOXO/TUMOCTH  JIECATUUHYI0O JIpOOb OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATHYHOH, TPUBOAUTh BBIPUKEHUE K
dbopme, Haubosee yAOOHOW /11 BBHIYUCIIEHUH, MPe0O-
Pa30BBIBATh APOOHbIE BRIPAYKEHUS HA YMHOMKEHUE U JieJIeHHe
JIECATUYHBIX IPOOEH K IEHCTBUAM C [IEeJTBIMHU YHUCTIaMHU.
IIpUBOAUTH YUCJIOBBIE U OYKBEHHbIE IIPUMEPHI CTEIIEHH C
HaTypaJbHBIM IIOKa3aTeIeM, O0bSICHSIs 3HAUEHNsS OCHOBAHUSA
CTEIleHW WU IIOKasaTess CTelleHd, HaXOAUTh 3HA4YEeHUs
crenieHed Buja a" (a — Jyr0060e panuoHAIBHOE YUCIO, N —
HATypaJIbHOE YK CJIO).

IIoHuMaTh CMBIC/ 3alycyd OOJBIIMX YHCEJ C IIOMOIIBIO
JIECATUYHBIX IPOOe U cTemeHel yucia 10, MPUMEHATh UX B
peabHBIX CUTYallHsIX.




ennediodu seroged seHdannd] |

IIpodoicerue

HasBanue pasjgesa
(rembr) (uuciao
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

IIpumenars MPU3HAKUA  JI€JIUMOCTH,
MHOXKUTEJIN HATYPTbHBIX YHCET.
Pemarp 3agauu HA YaCcTH, NPOIEHTHI, MPOIOPIINH, HA
HaxoXK/ieHue pobu (IpOoIeHTa) OT BEIMYUHBI U BEJTUUHHBI
mo eé napobu (mporeHTy), Apobu (MpoIeHTa), KOTOPBIU
COCTABJISIET OJlHA BEeJWYUHA OT JApyrod. IlpuBoaAUTH,
pa30éuparh, OIEHUBATh PA3JINYHbIE PEIIeHNs, 3aIluCH
pelleHuH TEKCTOBBIX 3a71ad.

PacnozHaBaTh M OOBACHATH, OMUPAsCh HA ONpPEeJIeHUs,
MPsIMO TPOMOPITUOHATIbHBIE U 0OPATHO MPOMOPIIMOHAIbHBIE
3aBUCHMOCTH MEXJy BEJIUYHHAMU; MPUBOAUTH MPUMEPHI
STUX 3aBUCHMOCTEH U3 PeaJIbHOTO MUpa, U3 IPYTUX yUEeOHBIX
MIPEIMETOB.

Pemarp MPAaKTHKO-OPHEHTUPOBAHHBIE 337laydl HA JIpo0OH,
MPOIIEHThI, MPSAMYI0 U OOPATHYIO IPOIMOPIIMOHATIBLHOCTH,
[IPOIIOPIINH

pas3yIoKeHus:  Hal

AsreGpanyeckue
BbIpa:keHus (27 u)

BykBennble BbIpakeHus. Ilepe-
MeHHbIe. J[ONyCcTUMble 3HAYEHU:
nepeMeHHbIX. POPMyJIBI.
IIpeobpaszoBanue OYKBEHHBIX|
BBIDQOKEHUM, PACKpPHITHE CKOOOK U
[IPUBE/IEHIE TIO00HBIX CJIaraeMbIX.
CBolicTBa CTENEHHM C HATYPaJIbHBIM
[IOKa3aTesIeM.

OBaagerh aIredpandecKol TEpMUHOIOTHER U CUMBOJIMKOH,
NPUMEHATH €€ B IIPOIlecce OCBOEHUS yIeOHOro MaTeprasa.
Haxoaurs 3HaueHNs GYKBEHHBIX BEIDAKEHUH IIPY 33/1aHHBIX
3HAUeHUAX OYKB; BBIIOJIHATH BEIUUC/IEHNUS TI0 GOPMYJIaM.
BoimoaHATh 1IPe0OPa30BaHMsI LEJIOTO BBIPDAKEHUA B
MHOTOWIEH IPUBEAEHUEM TOAOOHBIX CJIATA€MBIX, Dac-
KDPBITHEM CKODOOK.
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Muorounenpt. Croxenne, BBMA~ Byyyogmars yMHOXKeHHE OJHOWIEHA HA MHOTOWIEH U
TaHue, yMHOKEHHE MHOTOWICHOB. yhoroyjena Ha MHOTOWIEH, NPUMMEHATH (DOPMYJIbI KBa-
Dopmysbl COKPAIICHHOTO}  ymara cymMBbI M KBazipaTa pa3HOCTH.
YMHOMEHHUA.  Pas/oxkeHHe MHO+  QcymyecTBasTh pasIoXkKeHHe MHOTOWIEHOB HAa MHOMKHUTEJIH
TOJICHOB Ha MHOMUTE/IH IOyTéM BBIHECEHHUS 3a CKOOKH OOIIEr0 MHOMKUTEJ,
npuMeHeHHs1 (OPMyJIbl PAa3HOCTH KBAafpaToB, (OpPMYJI
COKPAIEHHOTO YMHOXKEHUA.
IpumeHars IIPeobpPa3oBaHHe MHOTOUIEHOB IS PeIleHH s
PA3JIMYHBIX 33/[a4 M3 MATeMATHKH, CMEXKHBIX IPeAMETOB, U3
peasibHOM IIPaKTUKH.
3HaAKOMMTHCS C HCTOPHEN PAa3BUTUA MaTeMaTUKNA
YpasHenus u VpaBHeHHe, TpaBwia npeobpa-| Pemars JMHEHHOe YypaBHEHHe C ONHOH IlepeMeHHOMH,
HepaBeHCTBA (20 W) | ,opapyg  ypapHeHHMS,  pABHO-| NPHMEHsAs MPABHJA TEPEXOJA OT HCXONHOTO YPABHEHHS K
CHJILHOCTb yPaBHEHUH. PaBHOCHJIBHOMY eMy 6oJjiee TPOCTOTO Buja. IIpoBepATs,
JluHeiiHOe ypaBHEHHE C OJ[HOH| SIBJIAETCS JIU KOHKPETHOE YUC/IO KODHEM YPABHEHHUS.

IIepEMEHHOH, pelleHue JIMHEHHBIX

ypaBHeHUil. Pemenme 3amau ¢
IIOMOIIIBIO YPABHEHHUH.

JluHeliHOe ypaBHEHHWE C JIByM:Ad
IEpeMEHHBIMU U ero TrpaduK.

Cucrema [ByX JIMHEHHBIX YpaB-
HEHUH C [BYMs II€pDEeMEHHBIMU.
Pemrenue cUCTEeM  ypaBHEHHH]
C11oco60M ITOJICTAHOBKH U CII0CO60M
CIJIOXKEHUS

IToaGupars HpUMepsI AP YHCE, BJIAIOIINXCA PelleHIeM
JINHEHOTO YPaBHEHUA C JBYM: IlepeMeHHbIMU. CTpouTs B
KOOD/IMHATHOH IUIOCKOCTH TpadUK JINHEHHOTO ypaBHEHHS C
JIByMs II€PEMEHHBIMHU; IIOJIb3YACh I'PaUKOM, HPUBOAUTH
npuMepbI PellleHNs YPaBHEeHU .

Haxoaurth pemeHue CUCTEMBI /IBYX JIMHEHHBIX YPAaBHEHUH C
JIBYMs IIepeMEeHHBIMH.

CocraBJATh U pelmars yPaBHEHHE WIN CUCTEMY YPaBHEHUHN
[0 YCJIOBHIO 33/1aYd, MHTEPIIPETHPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33a/Ia4YH [TOJIyIeHHbIH Pe3yIbTaT

Koopaunarts! u
rpaduku. DyHrnuun
(24 9)

KoopspuHata TOYKM Ha MPSAMOH.
YucsioBele  OPOMEXKYTKU. Pac-
CTOSIHME MEXIy [BYMsS TOYKaMU
KOOPAMHATHOU IPSIMOH.

N300pakarh HAa KOODAWHATHOH MPSIMOM TOUYKH, COOT-
BETCTBYIOLI[E 33/IaHHBIM KOODAMHATAM, JIy4d, OTPE3KH,
HMHTEPBAJIbl; 3aMUCHIBATh X Ha aJIreGpanvecKoM si3bIKe.
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IIpodoicerue

HasBanue pasjgesa
(rembr) (uuciao
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI J€ATC/IBbHOCTHA oﬁyqalomnxca

IIpamoyronpHasg cucremMa  KOOp-
JUHAT Ha IUIOCKOCTH. IIpumepsl
rpaduKoB, 3a/aHHBIX (OPMYJIAMHU.

YreHue rpaduKOB peabHBIX
3aBUCHUMOCTEH.

ITonaTue dysKINM. I'paduxk
yskuun.  CoiictBa  GyHKUIUIL.
JIluneitnaa ¢Qynknusa. IloctpoeHue
rpabuka  JIMHEHHOW  (PYyHKIUH.

I'padbuk pyuknun y = \x|

OrMmeuaTs B KOOPI_[I/IHaTHOﬁ IIJIOCKOCTH TOYKH II0 3aJlaH-|
HBIM KOODJHWHATaM; CTPOUTh TpPaQUKH HECJTOKHBIX 3a-
BHCHUMOCTEH, 3aJaHHBIX (GOPMYJIAMH, B TOM YHCJIIE C IIO-
MOIIIBIO ITUMPOBBIX JTADOPATOPUIA.

IIpuMeHATH, M3y4aTh HNpPEHMYIecTBa, HMHTEPIPETUPO-
Barb TpapUUecKUH CII0coO IIpeJICTaBIeHUA W aHAIN3a
PpasHOOOpa3HOH KUBHEHHOH HHPOPMAITIH.

OcBauBarh TOHATHE GYHKIUM, OBJIAJIEBATh (YHKITHO-
HQIBHOU TEPMUHOJIOTHEH.

PacnosunaBarh JIMHEHHYI0 (GyHKIMIO Yy = kx + b, onm-
chIBaTh €€ CBOWCTBA B 3aBUCHUMOCTH OT 3HAYE€HHH KO3d-
¢duruenTos k u b.

Crpowurs rpaduku JuHEHHOH PyHKIMUH, GyHKINU Y = V-
Hcnoas3oBarb nudpoBbie pecypebl I TOCTPOEHUA
rpaduKoB QYHKIHUH U U3YYEHUs UX CBOHCTB.

IIpuBOANTD IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PeaIbHBIX
IIPOIECCAX U ABJIEHUAX

IToBTOpEeHUE U
0000 eHnue (6 1)

IToBTOpEHHE OCHOBHBIX HOHATHH U
METO/IOB Kypca 7 KJjacca, 0000-
IIeHUe 3HaHUHI

BpioupaTs, IPUMEHATHh OLEHHBATH CIOCOOBI CPABHEHUs
YKcesl, BBIYUCIEHUH, MpeoOpa3oBaHUi BhIpAKEHUH, pe-
[II€HHs yPaBHEHUH.

OCymecTBIATh CAMOKOHTPOJIb BHITIOJTHSAEMbIX JIEUCTBUHA U
CaMOIIPOBEPKY pe3ysbTaTa BBIUMCIEHUH, IMpeoOpa3oBaHUM,
IIOCTPOEHUH.
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Pemarp 3agauyu U3 PEATHbHOU KU3HU, MPUMEHATH MaTe-
MaTU4YEeCKHe 3HaHuA JUIsd PpelIeHHsd 3a7a4d Hu3 JIPYTHX
IIpeJIMEeTOB.

Peumrath TEKCTOBBIE 3agzauu,
CcIIoCco0bI PellleHus 33/1a49u

CpaBHHBaTh, BBIOUPATH

8 knacc (He meHee 102 y)

HazBauwue pasjeia
(TemsbI) Kypca (UuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbIE BHU/bI (€ATCIbHOCTHI Oﬁy‘laIO]]_lI/IXC}I

Yuciia 1 BbIYHUC-
aeHusa. Ksaapar-
HbIe KOpHH (15 1)

KBazpaTHBII KOpeHb H3 YHCJIA.

ITouatTne 006  WPPAIMOHAIBHOM
yucste. JlecATHYHbIE TPHUOIIDKEHNA
HPPaIMOHAIBHBIX YHUCel.
JetictBuresnibHble uncia. CpaBHEHUE
JleHiCTBUTEIbHBIX YqHucel.
Apudmernyeckuit KBaJIpaTHBIN
KOpEHb.

VpaBHeHUe BUzia X! = @.
CpoiictBa apudpMeTHUUEeCKUX KBa-
JIpaTHBIX KopHeH. IIpeoGpaszoBaHue
YHCIJIOBBIX BBIPKEHUH, co-|
JIEP>KaIX KBaJIpaTHbIe KOPHHU

®opMyIMpOBaTh OIpeAeJeHHe KBaZpaTHOIO KODHA U3
Yyresia, apupMeTHYeCcKOro KBaJ[paTHOTO KOPHA.

IIpuMeHsTH ONIEPALNIO U3BJIEUEeHN KBAJIPATHOTO KOPHSA U3
YHCJIA, HCHOIB3Y A IIPU HEOOXOIUMOCTH KaAbKyJISATOP.
OueHuBaTh KB3/IDAaTHblE KODHH LEJIBIMU YHCIAMH K Jie-
CATHUYHBIMU JPOOAMU.

CpaBHHMBaTh U yHNOPSAOYUBATH DANMOHAIBHBIE U Hppa-
I[MOHAJIbHBIE YHCJIA, 3aIlHCAHHBIE C IIOMOIIBI0 KBAJ[PATHBIX|
KOpHEH.

HccnenoBars ypaBHEHUE X2 =
IPUOIIDKEHHBIE KOPHU IIPHU @ > O.
HccaenoBarp cBoiicTBa KBaJpaTHBIX KOPHEH, IIPOBOJS
YHCJIOBBIE HKCIIEPUMEHTHI C UCIOJIH30BAHUEM KAJIbKYJLATOPA
(kommbIOTEpA).
JlokaspiBaTh cBOiicTBa apU(MMETHUECKUX KBaJPATHbIX
KOpPHEH; IPUMEHSTH UX JJIs1 Tpeo0pa30BaHuUsl BIDAYKEHUH.

a, HaXoJuThb TO4YHbIE U
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI J€ATC/IBbHOCTHA oﬁyqalomnxca

BbInoiHATH, Hpeodpa3zoBaHuA BBIPAKEHUH, COJIEPKAIINX
KBaJIpaTHble ~ KOPHH.  BpIpakaTb  IlepeMeHHBIE U3
reoMeTpUUYecKUx U Gpuszndeckux GopmyJI.

BbluncaaTh 3HAYEHUA BBIPAKEHUH, COIEPIKAIIUX KBa-
JIpaTHble KODHM, HCIOJNB3ys IPH HEOOXOAMOCTH Kajlb-
KyJIATOD.

Hcnonp3oBaTh B XOZe DEIIEHUA 3afad dJeMeHTapHble
IIPEJICTAaBJIEHNs], CBSA3AHHBIE C TPUOIIDKEHHBIMU 3HAUe-
HUAMHY B&JIMYUH.

3HAKOMUTHCA C HCTOPYEN PAa3BUTHA MaTeMaTUKU

YucJsa 1 BBIYHUC-
JeHus. CreneHs ¢
eJIbIM IMOKa3a-
TeaeM (7 9)

CremeHb C LEJIBIM IIOKA3aTEJIEM.
CranjiapTHast 3aIIUCh YUCIIa.
Pazmepbl OOBEKTOB OKPY KAIOIIETO
Mupa (0T 3JIeMEeHTaPHBIX YACTHUI] 710
KOCMHUYECKUX 00BEKTOB),
JUIATEILHOCTD IIPOIIECCOB B
OKPY’KAIOIIEM MUPE.

CBoliCTBA CTENEHU C IEJbIM II0-
KazareJieM

®opMyIHPOBATh OIIpeAesieHHue CTEIIEHU C LeJbIM IIOKa-
3aTeJieM.

IIpeacraBaaTh 3anuch OOJIBIINX M MaJIbIX YHCEJ B CTAH-
JaptHoM Buje. CpaBHHBaTh UMUC/Ia U BEJIUYUHDBI, 3allU-
CaHHbIE C UCII0JIb30BAHUEM CTEIIeHU 10.

Hcnosp3oBaTh 3anmuch 4WCEJI B CTAaHJAAPTHOM BUE JJLA
BBIpaKEHUS Pa3MepOB 0OBEKTOB, IJIUTEILHOCTH MIPOIIECCOB B
OKpY>KalolleM MUpe.

DopMyIHPOBaATh, 3AIMMUCHIBATH B CHMBOJIMUECKOU opme
U WUIIOCTPUPOBATh NpUMepaMu CBOHCTBA CTENEHU C
L1eJIBIM I10Ka3aTesIeM.

IIpumMeHATh CBOMCTBA CTENEHW /I [Peobpa3oBaHUs]
BBIDOKEHUH, COJIEPIKAIIUX CTENEHU C IIEJIBIM ITOKAa3aTesIeM.
BhIOTHATH JeiicTBUA C YUCJIaMM, 3alHCAHHBIMHU B
CTaHZAPTHOM BU/le (YMHOXKEHUE, JIeJIEHHe, BO3BEJEHUE B
CTEleHb)
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Asreopanueckue
BBIPAKEHU .
KBaapatHbIii
TpéxuJieH (5 1)

KBazpatHplii  TpéxwieH. Pasiio-
J)KeHHe KBaJIDATHOTO TPEXUIEHA HA
MHOKUTETH

Pacno3HaBaTh KBAJ[PAaTHBI TPEXWIEH, YCTAHABJIMBATH
BO3MOXKHOCTH €T0 Pa3JIOKEHUsA HA MHOKHUTEJIH.
PackiagpiBaTh HAa MHOMKHUTEJIU KBAJPATHBIA TPEXWIEH C
HEOTPULIATETHHBIM JITUCKPUMIHAHTOM

Asrebpanueckue
BBIPAKEHU .
AsreGpanueckas
apo6k (15 1)

Asrebpandeckasg  fpobb.  Jlomy-
CTUMbIE 3HAUYEHUA NIEPEMEHHBIX,
BXOJISITIIHX B asreOpanyecKye

BeIpakeHNA. OCHOBHOE CBOMCTBO
anrebpamueckoil  npodbu.  Coxpa-
IIeHue pobei.
CirokeHue, BEIUUTAHKE, YMHOKEHUE
U JieJieHne airebpandecKux Apober.

IIpeoGpasoBanue BBIPKEHUIA,
cozieprKaIux anrebpanyecKue
npobu

3anuceiBath anrebpandeckue BblpakeHHs. Haxoaurs)
006J1acTh OIIpeziesIeH s PAIOHAIBHOTO BBIPAYKEHHUA.
BpINOJHATH YHCI0BbBIE IIOACTAHOBKH M BbBIYHUCJAATH 3HaA-
yeHHe ApobW, B TOM YHCJIE C IOMOIIBIO KaJIBKYJIATOpA.
®opmyaupoBaTh OCHOBHOE CBOHMCTBO ayreOpandeckoin
pobW ¥ HpuUMeHATHh €r0o I INpeoOpa3oBaHUA JIPOOer.
BbInoOJIHATH JeHcTBUA € airebpandyecKuMu JApOOsSMH.
IIpuMeHATh TPeoOpPA30BaHUA BBIPAKEHUH JUIA PeEIIeHUA
3a71au. Beipa:kats nepemenusie U3 GopmMys (pusnyeckux,
reoMeTPHUYECKHUX, OIIUCHIBAIONINX OBITOBBIE CUTYAIIN)

YpaBHeHu:a u
HepaBeHCTBA.
KBaapartHbie
ypaBHeHu# (15 1)

Ksagparnoe ypaBHenue. HemonHoe
KBaJZlpaTHOe ypaBHeHHe. Popmyiia)
KOpHel KBaJIpaTHOTO ypaBHEHU.
Teopema Buera.

Pemenue ypaBHeHU, CBOAAIINXCA K|
KBaJipaTHBIM. [Ipocreiimme JpoOHO-
panyoHaIbHble ypaBHEHHUS.
Pemrenne TeKCTOBBIX 3a7jad C IIO-
MOIIIBIO KBJIPATHBIX YPAaBHEHUH

PacniosHaBaTh KB3/IpaTHBIE YDABHEHUA.

3amuceiBath (popmysy KOPHEH KBa/JIpaTHOTO YPaBHEHUS;
peuiath KBaApaTHble ypaBHEHUs1 — [I0JIHbIE F HETIOTHBIE.
IIpoBoANTH HpPOCTENIINE HCCAeXOBAHUA KBAJ[PATHBIX
YpaBHEHUN.
Pewars ypaBHeHUs, CBOZSAIINECT K KBaJPaTHBIM, C II0-
MOIIIBIO TIPe0OpPa3OBAHKE 1 3aMEHOH TepeMeHHOMH.
HaGaroaars U aHAAIU3UPOBATH CBSI3b MEXAY KODHSIMH U
ko3 duUreHTaMK KBaZ[PAaTHOTO YPABHEHUA.
®opmyaupoBath TeopeMy Buera, a Takke 00paTHYyIO
TeopeMy, IPUMEHSATh 3TH TEOPEMBI IS PellleHrs 3a/1a4.
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI J€ATC/IBbHOCTHA 06yqalomnxca

PemaTth TEKCTOBBIE 3amauM IreOpamdecKuM CII0COOOM:
IIEPEXOIUTH OT CJIOBECHOU (HDOPMYJIMPOBKU YCIOBUS 33/1a4H K|
anrebpanveckoil MOJENH IyTEM COCTABJIEHHS YpPaBHEHUST,;
peliatb  COCTaBJIEHHOE YypaBHEHUE; WHTEPIIPETHPOBATH
pesyJbTar.

3HAKOMMTBCA C UCTOPHUEH PA3BUTHSI AJITe0PbI

YpaBHeHu:a u
HepaBeHCTBa.
CucremMmsbl ypaBHe-
aui (13 1)

JluHelHOEe YypaBHEHHE C JIByMs
IIepeMeHHBIMH, ero rpaduxk,
IPUMeEpHl DelIeHNs ypaBHEHUH B
[EJTBIX YUCIIaX.

Pemrenne cucreM /BYX JIMHEHHBIX
YPaBHEHUH C JIByM:A IepeMEHHBIMHU.
ITpumeps! pelieHus cucreM
HEJINHEWHBIX YPaBHEHHH C JIByMs
IepeMeHHBIMH.

I'paduueckasn WHTepIpeTarisl
YPaBHEHUs C JIByMs I€peMeHHBIMHU
U CHUCTEM YpaBHEHUU C JByMs
IepeMeHHBIMH.

PenteHne TEKCTOBBIX 33/a4 C II0-
MOIIIBIO CHCTEM YPaBHEHUH

PacnosunaBarh JIMHEHHbIE YpPaBHEHUS C JByMs I€pPEMEH-
HBIMHU.

Crpours TpadUKU JIMHEWHBIX yPaBHEHUH, B TOM YHCJIE
HCI0JIb3ysA NU(POBHIE PECYPCHI.

PassmuaTth MapajUiesibHbIe U MTePECceKaroNuecs MpsMble 0
UX YPaBHEHUSIM.

Pemarb CUCTEMBI JIByX JIMHEHHBIX YpaBHEHUU C JBYMS
IepeMeHHBIMH MTO/ICTAHOBKOU U CJIOJKEHHEM.

Pemarp TIPOCTEUINIHE CHUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUH HE ABJIAETCSA INHEHHBIM.

IIpuBoauTh rpaduYecKyl0 HHTEPIPETANUI0 PElIeHUs
VpaBHEHHUS C JBYMs MEPEMEHHBIMU U CHUCTEM YpPaBHEHUH C
JIByMsI IEpeMeHHBIMH.

PemaTh TEKCTOBBIE 3aaUM AITeOPANIECKUM CIIOCOO0M

YpaBHeHu:a u
HepaBeHCTBA.
HepasBeHncrBa (12 1)

YucioBbie
CBOMCTBA.
HepaBeHCTBO ¢ 0O/THON TIEPEMEHHOM.

HEpaBEHCTBa u UXx|

JIuHeliHbIe HEPABEHCTBA C

®opMyIMPOBaTh CBOMCTBA UHCJIOBBIX HEPABEHCTB, WI-
JIIOCTPUPOBATh UX HA KOOPJUHATHOH HPSAMOH, JOKA3bIBATD
ayreOpanvecKu.

IIpuMeHATh CBOCTBA HEPABEHCTB B XOJI€ PEIleH s 3a/1a4.
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OJTHOM IEpeMEeHHOU U UX pelleHue.
CucremMbl JIMHEHHBIX HEPABEHCTB C|
OJTHOM TIepeMEHHOM U UX PellleHue.

N300paskeHue pelieHus JIMHEHHOTO|
HEepaBeHCTBA U UX CHCTEM HQ|
YHCIJIOBOH IIPAMOH

Pemarp JIMHEHHbIE HEPABEHCTBA C OJHOH II€pEMEHHOH,
n300pakaTh pelleHrne HepaBeHCTBA Ha YUCIOBOU IIPSMOH.
Pemarp CHCTEMBl JIMHEWHBIX HEPABEHCTB, H300paXKaTh
pellleHne CHCTeMbI HEpaBEHCTB Ha YHC/IOBOH MTPAMOU

DyHKIUU.
OcHOBHbIE
noHaTu#A (5 1)

ITonatne  QyHKIUM. O6sacTp
olpesieJIeHWs: W MHOXKECTBO 3Ha-
yeHn# pyHxnun. Crocobs! 3a/1aHuA
dysKUIMI.

I'padux dbysKINY. CBoICTBA|
¢dbyskUN, wuX oTOOpakeHMEe Ha|
rpaduke

Hcnosnb3oBarh
CHMBOJIMKY.
Beruncasts 3HaueHusa (QYHKIUNA, 3a7aHHBIX (OpMyIaMu
(mpu  HeOOXOAMUMOCTH HCIOJIB30BATh KAJIBKYJISATOP); CO-
CTaBJIATH TAGIUIBI 3HAUSHUH (DYHKIUN.

CrpouTth 1o Toukam rpadpuxu QyHKIUH.

OnuceiBaTh cBOiicTBa (DYHKIIMM Ha OCHOBEe €€ rpadude-
CKOTO IIpe/ICTaBJIeHHUS.
Ucnonb3oBars (QYHKIMOHAIBHYIO
CHMBOJIHKY.

HccaexoBars NIpUMephl I'papUKOB, OTPKAIOIIUX PeaTbHbIE
mporiecchl U sABjeHUs. IIpuBOANTS NpUMeEPHI [IPOLIECCOB U
SIBJIEHUH ¢ 33JTaHHBIMU CBOHCTBAMH.

Hicnosb3oBaTh KOMOBIOTEPHBIE IPOrpaMMbl JUJId 110
cTpoeHus rpapuKoB QYHKIIUN U U3yUYEeHUS UX CBOKCTB

(PYHKIIMOHJIBHYI0O TEPMHHOJIOTHIO U

TEPMHUHOJIOIUI0 ]

DyHKIUU.
YucJoBblie
dbyaxmuu (9 1)

UreHne U IOCTPOEHHE TpadIKOB

¢yuknuii. IIpumepsl  rpadukoB
(pyHKIIUH, OTpayKaIONIUX PpeaJIbHbIE
IIPOIIECCHI.

DYHKITIH, OITUCHIBAIOIINE IPIMYIO U
o0parHyIo MPOMOPIIOHAIbHBIE
3aBHUCHUMOCTH, 150 rpaduku.

T'uniep6oua.

Haxoauts ¢ moMmombi rpagpuka GyHKIIUN 3HAUEHUE OfI-
HOH M3 pacCMaTPUBAEMbIX BEJIMUMH 110 3HAUEHUIO JPYTOH.

B HeCJIOXKHBIX CJIy4asx BbIpa:KaTth (POPMYJIOH 3aBUCH-
MOCTH MEX/1y BeJIMUNHAMU.

OnucekiBaTh XapaKTeD W3MEHEHHS OJIHOM BEJIUYHMHBI B
3aBUCHUMOCTH OT UBMEHEHHUS JAPYTOH.




ro
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IIpodonxcerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepraHnue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

I'padux pyHKINN Y = X2
T 0

o
Oyuxkmmn y =X ,y=X,y=Jx, y =
[x[; rpadugeckoe peleHue

YPaBHEHUH U CUCTEM yPaBHEHUH

PacnosHaBath BHJBI H3y4daeMbIX QYHKOUH. IlokaspiBaTh
cxeMaTHJYecKH II0JIOKEeHHEe Ha KOOPAWHATHON IIJIOCKOCTH
rpaduKoB QYHKIUH BUAA: Y = X', Y = X3, Y = 4, Y = |X|.
Hcnoab3oBare (QyHKIHOHAJABHO-TpaduuecKkue Impes-
craBjJeHus Ul PellleHUs U HCC/Ie[OBAaHUA YPaBHEHUU U
cucTeM ypaBHEHUH.

IIpumenars nudpoBbie pecypebl I IIOCTPOCHUA Ipa-|
(uxoB pyHKIUN

IToBTOpEeHUE U
0000menue (6 u)

IToBTOpEHNE OCHOBHBIX IOHATHU U
METO/IOB KYPCOB 7 U 8 KJIaccoB,
000011eHre 3HAHUHA

BbIGUpaTh, IPUMEHATH, OLEHUBATh CIIOCOOBI CPABHEHU
YKCes, BBIYHUCJIEHUH, MTpeoOpa3oBaHUN BBIPAKEHUH, pe-
[IIeHNs yPaBHEHUH.

OcCylIecTBIATh CAMOKOHTPOJIb BBITIOJIHIEMbBIX JEHCTBUN U
CaMOIIPOBEPKY pe3ysIbTaTa BBIUHCJIEHUH, Npeobpa3oBaHUM,
IIOCTPOEHUH.

Pemarth 3aaun M3 peayibHOM KU3HH, IPUMEHATh MaTe-
MaTHYeCKWe B3HAHUA /A pelleHus 337ad U3 JAPYTHX
IIPEIMETOB.

Pemate TeKCTOBBIE 3ajauu, CPABHUBATb, BHIOUPATH,
Croco0sI PelleHs 33/1aUn
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9 knacc (He MeHee 102 y)

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

YucJsa 1 BBIYHUC-
JeHus. Jleicreu-
TeJabHbIE yucaa (9

)

PanuonanbHble  4HcIa, Hppanf-
OHAJIbHbIE YHCJIA, KOHEUHBblE U
OecKOHEUHbIE JIECATUYHBIE JIPOOH.
MmnoskecTBO JIECTBUTEJIbHBIX|
vuces; AeHCTBUTEIbHBIE UKCIa KAaK|
OecKOHEUHbIE JIECATUUHbBIE JIPOOH.
Bzaumuo OJTHO3HAYHOE|
COOTBETCTBUE MEXK/ly MHOKECTBOM|
JIeUCTBUTETHLHBIX qucest u
MHOKECTBOM TOYEK KOOP/IMHATHOU

MIPSIMOH.

CpaBHeHUE JIEHCTBUTEIBHBIX YHCET,
apudMeTHUecKue  JEUCTBUA
JIeHCTBUTEIbHBIMHU YHCJIAMU.
IIpubnmkEéHHOE 3HAYEHHE BEJIH-
YUHBI, TOYHOCTb INPUOIMKEHU.

Oxkpyryienue uucesn. llpukunaka wu
OLleHKA pe3yJIbTaTOB BhIUUCIEHUN

PazBuBarth npeacraBJCHUA O 4Yucijaax: OT MHOXeCTBa
HATYPaJIbHBIX YHCE JI0 MHOYKECTBA JIEHCTBUTEIPHBIX YHCEIL.
O3HAKOMUTBHCA C BO3MOMKHOCTBIO IIPEICTABJIEHUS W~
CTBUTEJILHOTO YHCJIA KaK OECKOHEYHOH JeCATHYHOH o0,
NPUMEHATh JIECITUYHBIE MPUOJIMKEHUS PAI[HOHATIBHBIX U
HMPPaMOHAIBHBIX YHCEJL.

H300pakath [IEHCTBUTENbHbIE UYHMEIA TOYKAMH KOOPJIH-
HaTHOH IIPsAMOH.

3anuchiBaTh, CPABHUBATh M YNOPAZOYHUBATH JIEHCTBU-
TeJIbHbIE YHCJIa.

BbInOJIHATH, COYETAass YCTHbIE U THUChbMEHHBbIE TPUEMBI,
apudmMeTnyeckre AedcTBUA C PAIIMOHATBHBIMU YHCIAMY;
HAXOAWUTDh 3HAUEHMs CTEIleHeH C LeJIbIMU II0Ka3aTesIAIMU U
KOPHEH; BBIYMCIAATH 3HAUEHUS YUCTIOBBIX BHIPAYKEHUH.
IosxyunTh IpeAcTaBJdeHHe O 3HAUNMOCTH JIEHCTBUTE/IbHbIX|
ynucesl B TPAKTUYECKOW  JIEATEJTHHOCTH  UeJIOBeKa.
AHanu3upoBaTh U AeJaTh BHIBOJABI O TOUHOCTU IIPHUOIIH-
JKEeHUs IEHCTBUTEILHOTO YK C/Ia TP PEIIeHNH 3a7ad.
OKpyrIaTh JEeUCTBUTEJbHbIE UKCJIA, BBINOJHATH IIPH-
KHAKy pe3yJbTaTa BBHIYNCIEHUH, ONMEHKy 3HAaueHWH YuC-
JIOBBIX BhIPQsKEHUH.

3HAKOMHUTBCA C HCTOPHEH PAa3BUTHS MaTeMaTUKH
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBIE BHU/bI (€ATC/IBHOCTHA oﬁyqalomnxca

YpaBHeHu:a u
HepaBeHCTBA.
YpaBHeHU C OJHOM
nepeMeHHOI (14 1)

JluHeliHOe ypaBHeHHe. PeleHue

VDaBHEHUH, CBOAAIIUXCA K JIH-
HEWHBIM.

Ksazparnoe ypasHenue. Pemenune
ypaBHEHUH, CBOZJAILIUXCA K
KBaJIpATHBIM. BuksasipaTHble
ypaBHEHU:.

Ilpumepsl peleHuss ypaBHEHUU

TpeThel U YEeTBEPTOH creneHen
pasyIoKeHnEM Ha MHOJKHUTEIIH.
Pemrenne  ApoOHO-paIMOHATIBHBIX
YpaBHEHUH.

PemreHne TEKCTOBBIX 3a/lay ajire-
OpanvyecKUM MeTOZOM

OcBauBaTh, 3alIOMHHATh U IPHUMEHATh rpaduueckue
MeTO/bI ITPH PEIIeHNH YPABHEHNH, HEPABEHCTB U X CHCTEM.
PacniosHaBarts IleJIble U IPOOHbIE YPABHEHNUA.

PemaTth JHHelHbIe U KBaJApaTHbIe ypaBHEHUsA, yDaBHe-
HUA, CBOAAINMeCcs K HHUM, IpOCTeHIIne JapoOHO-paruo-
HaJIbHblE YDaBHEHUs.

Ilperiarare BO3MOXKHBIE CITIOCOOBI PEIIEHHA TEKCTOBBIX
3371a4, OOCy:KAaTh MX WU peuiaTh TEKCTOBblE 33JjauM Pas-
HBIMH CIIOCOOAMH.

3HAKOMMTBCA C HCTOPUEH DA3BUTHA MaTEMaTUKU

YpaBHeHusa u
HepaBeHCTBA.
CucreMmsbl ypaBHe-
Hui (14 9)

JluHeliHOe ypaBHEHHWE C JIByM:Ad
IIEPEMEHHBIMH U €T0 rpadukK.

Cucrema [ByX JIMHEHHBIX YpaB-
HEHHUH C JIByMA IIEPEMEHHBIMU U €€

peureHue. PellleHne cucreM ABYX
YPaBHEHUH, OAHO U3 KOTOPBIX
JIMHEHHOe, a JApyroe — BTOPOY
CTEIeHH.

I'paduueckas HWHTEpIIpeTalis
CHCTEMBl ypaBHEHHH C JByMs
IepeMeHHBIMH.

OcBauBaTh U HIPUMEHATH IIPUEMBI PEIIEHUA CUCTEMBI JIBYX
JINHEHHBIX YPaBHEHWH C JByMs IEPEMEHHBIMU U CHCTEMBI
JIByX YpaBHEHUI, B KOTOPBHIX OFHO YpaBHEHHE He sBJIAETCS
JINHEHHBIM.

HUcnonab3oBarh (dyHKIHOHATBHO-TpadUUECKUE  TIPE-
CTaBJIEHUS /Ul pelleHHs M UCCAeJO0BaHUA YPAaBHEHUH U
CHCTEM.

AHaIM3UpOBaTh TEKCTHI 3aJa4, pemarb HX ajarebpande-
CKUM CIIOCOOOM: mepexoauTh OT CJIOBECHOH (OPMYJINPOBKU
VCJIOBHSL  33/lauMl K ajnreOpaudecKoOd MOJeNu  IyTEM
COCTaBJIEHUsI CHCTEMBI YDABHEHHUI; pelaTs COCTaB-
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Perrennie TeKCTOBBIX 3aa4 aJire-|
OpanyecKuM crocobom

JIEHHYI0 CHUCTEMY VpaBHEHUH; HHTEpPIPETHPOBATh pe-|

3yJbTar.

3HAKOMMTHCS C HCTOPHEH PAa3BUTHUS MAaTeMaTUKN
YpaBHeHUs u YucsoBele HepaBeHCTBAa U ux| YurTaTh, 3amHuchIBaTh, INOHHUMAaTh, HHTEPIPETHPOBATH
HepaBeHCTBA. CBOWCTBA. HEPAaBEHCTBA; HCIOJb30BaThb CUMBOJIUKY U TEPMHUHOJIOTHIO.

Hepasencrsa (16 1)

JluHelHble HEPaBEHCTBA C OJIHOH
TIlepeMeHHOH U UX pellleHue.
CucreMbl JIMHEHHBIX HEPABEHCTB (|
OJTHOM TIepeMEeHHOH U UX PellleHue.
KBazparHele HepaBeHCTBA U HUX
pelreHue.

I'paduueckasn HHTepIIpeTaIys]
HEPABEHCTB M CHCTEM HEPABEHCTB C
JIByMsA IIepEMEeHHBIMHI

BoInosHATH ITPE0OPA30BaHMA HEPABEHCTB, MCIOIb30BATH
JUI1  TIpeoOpa3sOBaHMA CBOWCTBA UHCJIOBBIX HEPaBEHCTB.
PacniosHaBath JIMHEHHblE W KBaJpaTHblE HEPABEHCTBA.
Pemars JIMHEHHBIE HEPABEHCTBA, CHUCTEMBI JIMHEHHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIHX KBaAPAaTHOE
HEPaBEHCTBO, M DpeIIaTh UuX; OO0Cy»Xaarh IIOJIydeHHbIe
peleHus.

N3o6pakaTh PellleHHe HEPABEHCTBA U CUCTEMbI HEDABEHCTB
HAa YHCJIOBOH IPAMOMW, 3amMCHIBATH DEIIEHHE C IIOMOIIBIO
CHMBOJIOB.

Pemrare KBaJ[paTHblE HEPABEHCTBA, HCIOIb3Ys rpadudecKue
IIPEZICTABJIEHNU.

OcBauBaTh M IPUMEHATH HEPABEHCTBA IIPU DEIIEHHN
Pa3JIMYHBIX 3a/1a4, B TOM 4YHCJIe IPAKTHKO-OPUEHTUPO-|
BAHHBIX

®yaknun (16 1)

KBagparnunas QyHKIUs, €€ rpaduk
u cBoiictBa. [Tapabosia, KOOPAUHATHI
BepIITHBI apaboJibl, 0Ch
cuMMeTpuH mnapabosipl. CTerneHHbIe
dbysKUIIII c HaTypaJIbHBIMU
[IOKa3aTeJIAIMU 2 U 3, UX rpaduKu U
CBOMCTBA.
I'pabuku pyHKIUi: Yy = kX, , , T
k 0
y:kx+5’y:_’y:ax’y:ax2:y

=Jx,y = \x|

PacnosHaBath BHUZBI HU3y4YaeMblX (QYHKIHH; WLIHOCTPU-
poBaTrb CXeMaTH4YE€CKH, 00bACHATH PacCroJIOKEHHE HQ
KOOPZIMHATHOM IJIOCKOCTH rpadukoB GyHKIUH Buja: k. p 2
yZkX,yzkx"'I’,y:—,y:aX,y:CIX,y:4X,y: |X|B
3aBUCHMOCTH OT 3HAUYeHUU K03(PUINEHTOB; ONUCHIBATH UX|
CBOMCTBA.

PacnosHaBath KB3JIDATHUHYI0 QYHKIUIO 10 (dopMyJe.
IIpuBoAUT, NPUMEPHI KBAPATUYHBIX 3aBHCUMOCTEH U3
peanbHOM KU3HU, GUBUKH, TEOMETPUH.
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Ipodonxcerue

HasBanue pasjgesa
(TembI) Kypca (UuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbIE BHU/bI J€ATC/IBbHOCTHA oﬁyqalomnxca

BoiaBaare u 00600IIaTh OCOOEHHOCTH TpaduKa KBaapa-
THYHON PyHKINHN Y = ax2 + bx + c.

Crpouts U U300pakaTh cxeMaTu4yecku rpadpuku KBajpa-
TUYHBIX QYHKIUH, 33/JaHHBIX GOPMYyJIAMH BHA Y = AX2, Y =
a+qy=alx+y)Ay=ax2+bx+c.

AHaJII/ISI/IPOBaT]) U TNPHUMECHATH CBOMCTBA HU3y4YEHHDIX
(yHKIME 119 UX IOCTPOEHM:A, B TOM 4YHCJIEe € IIOMOIIBIO
M(POBBIX PECYPCOB

YucJoBble mocjae-
mpoBareabHocTu (15

)

IToHATHE YHCIIOBOM  IIOCJIETOBA-
TEJIBHOCTH.

3ananue II0CJ/IeZI0BATEILHOCTH
PEKYPPEHTHOM dopmynoit u
(opmyioii n-ro uneHa.
Apudmernueckass U TeoMeTpH-

yecKkas mporpeccuu. Popmysbl N-ro
wIeHa apudMeTHIeCcKOu u
reoMeTpHYECKOU IIPOTPECCUH,
CYMMOBI TIEPBBIX N YIIEHOB.
N300paskeHne UIeHOB apudme-
THYECKOH u reOMETPUYECKOU
MpOTpeccuii TOUYKaMM Ha KOOp-
JIMHATHOH IIJIOCKOCTH.

JIMHEWHBIH ¥ SKCIOHEHI[MAJIbHBIN
pocr.

CrokHbIe IPOLIEHTHI

OcBauBaTh W NPHUMEHATH WHJIEKCHbIE O0O3HAYEHUH,
CTPOUTH pedeBble BBICKA3BIBAHUA C HCIOJIb30BaHUEM
TEPMHUHOJIOTUY, CBSA3aHHOW C IIOHATHEM IIOCJIEZIOBATEIIb-
HOCTH.

Ananuzuposarh GOpPMyIIy N-TO WieHa NOC/IEA0BATEIBHOCTH
WU PEKYPPeHTHyI0 (OpMyJly ¥ BBIYHUCJAATH UIEHBI
IIOC/IEZIOBATEIFHOCTEH, 33/JAHHBIX STUMHU (DOPMYJIaMH.
YeraHaBauBaTh 3aKOHOMEPHOCTh B IIOCTPOEHHH ITOCIIE-
JIOBAaTEJIbHOCTH, €CJIM BBIIIMCAHBI IIEPBbIE HECKOJIBKO €€
YJIEHOB.

PacnosHaBath apuMETHUYECKYID U
IIPOTPECCHH IIPU PA3HBIX CIIOCO0AX 3a/IaHUS.
Pewars 33/1aYd C HUCIOJIb30BaHHEM (GOPMYJI N-TO UIeHA
apu(pMeTHYeCKOU U TEeOMETPHUYECKOU IPOTPECCHH, CYyMMBbI
IIEPBBIX N YIEHOB.

H3o6pazkaTs YJIEHBl II0CJIEZOBATETBPHOCTH TOYKAMHU Ha
KOOP/IMHATHOM IJIOCKOCTH.

T€OMETPHUYECKYIO
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PaccmaTpuBaTh IpUMeEPHI IPOIECCOB U ABJIEHUI U3 Pe-
QJbHOM KU3HU, WUIOCTPUPYIOIINE H3MeHeHHe B apud-
METHYECKOH IIPOTPECCHH, B T€OMETPHYECKOH IPOTPECCHH;
n300pakaTh COOTBETCTBYIOIIHE 3aBUCUMOCTH IPadUUeCKH.
Pemiarp 3agaywm, CBA3AHHBIE C YHCJIOBBIMH IIOCJIEZIOBA-
TEJILHOCTSIMU, B TOM YHCJIE 33/IaU¥ U3 PEAJbHON KU3HU C
WCIOJIb30BAHUEM IH(PPOBBIX TEXHOJIOTUN (2JIEKTPOHHBIX
TabIuIl, TPadUUECKOro KAJIBKYJIATOPA U T.I1.).

Pemarp 3371a41 Ha CJIOKHBIE ITPOIEHTHI, B TOM YHCJIE 33/1a4U
13 peaJIbHOM MPAKTUKH (C UCIIOTh30BaHUEM KAJIbKYJIATOPA).
3HAKOMMTHCS C HCTOPHEN PAa3BUTUA MaTeMaTUKN

IToBTOpEeHUeE,
00001IeHue,
cucTeMaTu3anus
3gaHui! (18 u)

Yucaa U BblUHMCIeHUA (3aIKCh,
CpaBHEHUE, JIEHUCTBUA C JIEACTBU-
TEJIbHBIMH ~ YHCJIaMM, 4YHCJIOBasy
mpsiMasi; MPOLEHTHbI, OTHOIIEHUSI,
MIPOTIOPIINH; OKpYTJIEHUE,
MpUOJIKEHNE, OIeHKA; peIllleHHe]
TEKCTOBBIX 3a/1a4 apUbMeTUIeCKUM
cI10cooom)

OnepupoBarh NOHATHAMH: MHOXXECTBO, IOJMHOXKECTBO,
oIeparyy HaJi MHOJKECTBAMU; MCI0JIb30BaTh IpaduiyecKkoe
IIPEJICTaBJIeHNe MHOXKECTB JUIs  OIMCAHUA  PeayIbHBIX
IIPOIIECCOB U SABJIEHWH, NPU DEIIeHUH 337a4 U3 APYTHX
YUeOHBIX IPEZMETOB.
AKTyanu3upoBaTh TEPMHHOJOTHI0O Y OCHOBHBIE [€ii-
CTBUs, CBfA3aHHbIE C YUCJIAMH: HATYPUIBHOE YHCIIO,
IIPOCTOE ¥ COCTABHOE YUCJIA, IETUMOCTD HATyPAJIbHBIX YHCET,
NMPUBHAKH JISJIUMOCTH, II€JIOE YHCJIO, MOIY/Ib JHCIA,
OOBIKHOBEHHAas U [IeCATUYHAs JpPOOH, CTaHJAPTHBIM BUY
YHCII1a, apUDMETHIECKUHN KBAJPATHBIN KOPEHb.

1 37ech MpeZICTaBJIEHBI SJIEMEHTHI COJIEPIKAHIA Kypea, U3ydaBIIrecsa B 5—8 Kiiaccax U TpeOyrolire TOBTOPEHHs, 0000IeHUs U
cucremarusanuy. Obpamarbes K 3TOMy MaTepUaly MOXKHO B BUJE aKIeHTAa Ha 3aBepIIAONIeM STalle U3ydeHUs Kypca 9
KJIacca WIH PACIIpesiesATh 10 COOTBETCTBYIONIUM TeMaTUIECKUM pasziesiaM, U3yJaeMbIM B TedeHre yaeOHOro To/ia.
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IIpodoicerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI J€ATC/IBbHOCTHA oﬁyqalomnxca

BhINOJHATH Z[eﬁcTBl/I}I, CpaBHUBaTh U ynopsaaodyuBaTb
YHEIa, TPEJCTaBIATh YHUC/IA HAa KOOPAWHATHOH IIPAMOH,
OprI‘J'IHTb YHC/IA;, BBINMOJHATHh INPUKHUIAKY M OIEHKY pe-
3yJIbTaTa BBIYUCIIEHUN.

Pemath TEKCTOBBbIE 3aaud apU(PMETHUECKUM CIIOCOOOM.
Pemarp mpakTUYecKHe 3ajadu, COJleprKalllle IIPOIEHTHI,
JIOJIY, 9aCTH, BBIPAKAIOIIINE 3aBUCUMOCTH: CKOPOCTh — BpeMs:
— paccrosiHue, IeHa — KOJUYEeCTBO — CTOHUMOCTh, OO0BEM
paboThl — BpeMsi — IPOU3BOJUTENHHOCTD TPYAA.

Pa3Oouparp peajibHble >KU3HEHHblEe CUTyalud, dopmysiu-
poBaTh UX Ha s3bIKE MaTeMaTUKH, HAXOAUTH pelleHle,
MIpUMeEHAS MaTeMaTUYECKUH armapaT, HHTEpPIPeTUPOBaTh
pe3yabTar

Anre6pauueckue BBIpaKEH U
(mpeobpaszoBaHue anrebpanvecKux|
BBIPAYKEHUH, JIOIy CTUMBIE
3HAYEHUA)

OnepupoBaTrh HMOHATHAMM: CTEIEHb C IEJIBIM IIOKa3aTe-
JieM, apupMeTHUecKUi KBaJpaTHHIH KOpEeHb, MHOTOUJIEH,
anrebpanyeckast pobb, TOIKIECTBO.

BBINOJIHATH OCHOBHBIE JIEMCTBUA: BBITIOJIHATH PACUETHI 10
dopmynam, mpeobpa3oBbIBATH  IeJIble,  JAPOOHO-pAIlH-
OHA/IbHBbIE BBIPAKEHUsS M BBIPAKEHWS C KOPHAMH, pea-
JIN30BBIBATh Pa3IoKeHHe MHOTOWIeHA Ha MHOKUTEH, B TOM|
Yucae ¢ UCMOJIb30BaHUEM (OPMyJ PA3HOCTU KBaJ[paToOB U
KBajlpaTa CyMMbl ¥ PA3HOCTH; HAXOAUTh JOIYCTHMbBIE
3HAYEHUS  IMEPEMEHHBIX I  JAPOOHO-pAIMOHATIHHBIX
BBIDJKEHU, KOPHEN.
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Moaeauposats ¢ IIOMOIIbIO GOPMYyJI peasbHble IIPOIIEeCCHI U]
SABJIEHUSA

®yakuun  (IOCTPOEHHE, CBOHCTBA
HU3yUYEeHHBIX QYHKIHH; TpaduIecKoe

. OnepupoBarh nmoHATHAMU: QYHKIUA, rpaduk (QyHKIUH,
peleHne ypaBHEHUH U UX CHCTEM)

HyJ! dbysxnnm, IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
IIPOMEXYTKA BO3PACTaHU:A, YOBIBAaHWA, HaWOOJbBIIEE U
HavuMeHbIIlee 3HAYeHNA PYHKITUH.

AHanum3upoBaTh, CpaBHUBaTh, OOCY:KIaTh CBOHCTBA
(ysKnui, crponTts UX rpaguUKy.

OnepupoBarb HOHATHAMM: [IPAMAas IPOIOPIIHOHATIBHOCTS,
obpaTHasi TPOMOPIMOHATIBHOCT, JIMHEWHass QYHKIUA,
KBaZlpatnyHast GyHKIUs, Tapabosia, runepbora.
HUcnoas3oBars rpaduku I OlpesiesieHus CBOUCTB,
IIPOIIECCOB U 3aBUCUMOCTEH, /I pellleHus 3a/a4 U3 JPyTHX
YUEOHBIX NPEIMETOB U PEATBHOH JKU3HU; MOAEIUPOBATH C
IIOMOIIBIO I'paUKOB peasibHble IIPOIECCh U SABJIEHUA.
Beipa:xath (popmMyraMu 3aBUCUMOCTH MeXK/y BeJIMUNHAMU

Ilpn paspaborke paboueil mporpaMMbl B TEMAaTHYECKOM IUIAHHUPOBAHMH [IOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
HCIIONB30BAHMS SJIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBIISIOMIMXCS Y4eOHO-METOJHISCKIMI MaTepruaIaMu
(MyNbTHMEIUHHBIE ITIPOTPAaMMBI, OJIEKTPOHHbIC YYeOHHKH ¥ 3aJa4HUKH, OJIEKTPOHHbIE OWONMOTEKH, BUPTYaJbHBIC
nmabopaTopu, UTPOBBIE MPOTPAMMEL, KOJUIEKIMH MUA(POBEIX 00pa30BaTENBHBIX PECYPCOB), HCIOIB3YEMBIMH U O0YICHUS U
BOCITMTAaHHS Pa3JIMYHBIX TPYIIT ITOJb30BATENICH, MPEICTABICHHBIMH B DJICKTPOHHOM (IM(POBOM) BHAE U PEATU3YIOLIHMMH
nupakTnaeckrne BosmoxkHoctn MKT, coneprkaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHMUH.



NPUMEPHASA PABOYASA NPOrPAMMA
YYEBHOI'0 KYPCA «TEOMETPUSA». 7-9 K/TIACCbI

LLE/TA U3YYEHNA YYEBHOIO KYPCA

«MaTeMaTuky yke 3aTeéM Y4UTb HaJI0, YTO OHa YM B TOPSJOK NPHUBOAUTY,
— MHUcaj] BEIUKUH pycckuil ydeHeld Muxaun BacunbeBuu Jlomonoco. U B
9TOM COCTOMT OJIHA M3 JIBYX ILieJiell 00y4eHHsI TeOMETPHH KaK COCTaBHOW 4acTH
MaTeMaTUKUd B IIKOJEe. OTOM eI COOTBETCTBYET JOKa3aTelbHas JIMHUS
npenonaBanus reomerpur. Cremysl MPEICTaBICHHON pabodell mporpamme,
HauuHash C CEIbMOro Kjacca Ha ypOKax TeOMETpHH OO0ydaloluiics y4uTcs
MIPOBOJIUTH JI0Ka3aTeNbHbIe paccyxieHus, CTPOUTH JIOTHYECKHe
YMO3aKJIIOYEHHsI, JIOKa3bIBaTh WCTHHHBIE  YTBEP)XKJIEHUS U  CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKJEHHUS «OT MPOTUBHOTOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYJIMPOBATH OOPATHBIE YTBEPIKICHUSL.
VYd4eHuK, OBNAJEBIINII HCKYCCTBOM pacCyXJaTh, OyleT MPUMEHATh €ro U B
okpyxatoiei ku3Hu. Kak mumcan reomerp u memaror Hropes denopoBud
IapbIruH, «IOABMHU, TOHUMAIOMIMMHU, YTO TaKOE J0Ka3aTeIbCTBO, TPYAHO U
JaKe HEBO3MOXKHO MAaHHUMYIUpoBaTh». M B ATOM COCTOMT Ba)XHOE
BOCHHUTATEIbHOE 3HAUYEHHWE M3YUEHHs TEOMETPHUM, IIPUCYIIee HMEHHO
OTEYECTBEHHON MaTEMaTHYECKOM MIKOJIE.

Bwmecre ¢ TeM aBTOpBI POrpaMMBbl IPEOCTEPErAIOT YUUTENS OT U3IIHUILIHETO
¢dbopManu3ma, OCOOCHHO B OTHOIICHWM Hayajl M OCHOBAaHMH TI'€OMETPHUHU.
Opaniy3ckuii matreMaTk JKan J[peZJOHHE MO 3TOMY MOBOJY BBICKA3alCs Tak:
«YT0 Kacaercst IENUKaTHOH NPOOIEMBbl BBEACHUS «aKCHOMY, TO MHE Ka)KeTCs,
YTO Ha MEPBBIX MOpaxX HYXKHO BOOOIIE M30eraTh MPOM3HOCUTH CAMO 3TO CIIOBO.
C nmpyroit e CTOpOHBI, HE CJIeyeT YIYCKaTh HU OJHOI BO3MOXKHOCTH JlaBaTh
IPUMEPBI JIOTHYECKHX 3aKIIOYEHH, KOTOphIE Ky/a B OONbIIeH Mepe, 4eM Hies
aKCHOM,  SIBJIIFOTCSL ~UCTUHHBIMH W €AMHCTBEHHBIMU  JIBUTaTENIsIMHU
MaTEMaTHYECKOT O MBIIUICHUS.

Bropoii nenpt0 U3ydeHUs T€OMETPUU SIBISETCS HMCIOIb30BAaHUE €€ Kak
MHCTPYMEHTA IIPU PEHICHUH KaK MAaTEMaTHIECKHX, TaK U MPAKTHYECKUX 3aad,
BCTPEUAIONINXCS B peasbHOM  knm3HH. OKOHUMBIIMI Kypc TeOMETpUH
IIKOJIBHUK JIOJKEH OBITh B COCTOSHUH OIPEAEINTh [€OMETPUIECKYI0 (PUTYDPY,
ONMCATh CIOBAMHU JAAHHBIN YEPTEXK WM PUCYHOK, HAWTH IJIOLIAAb 3€MEIBHOIO
Yy4acTKa, pacCUUTaTh HEOOXOJUMYIO JITMHY ONTOBOIOKOHHOTO Kabess Wik Tpe-
Oyemble pa3Mephl Tapaka ISl aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpas,
BBIUMCINTENbHAS JIMHAS B W3YYEeHHH TeoMeTpun B mkone. JlanHas
MpaKkTUYECKasi JTUHMSL SIBJSIETCSI HE MEHEee Ba)kKHOM, ueM mepBas. EméE [lnaron
TIPEAICHIBAI, YTOOB! «Trpaxaane IIpekpacHOro ropoga HU B KOEM ciydac He
OCTAaBIISUIN TEOMETPUIO, BEAb HEMAJIOBA)KHO JIaXKe TI000YHOE €€ MPUMEHEHNE —
B BOGHHOM JIEJI€ /1a, BIIPOYEM, U BO BCEX HayKaX — JUIS JIYUIIEro X YCBOCHHS:
MBI Be/Ib 3HaeM, Kakas OECKOHEUHasl pa3HHIA CYHIECTBYET MEX/IY YEIOBEKOM
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OpuU4aCcTHbIM K TCOMCTpUU HW  HCIPHUYACTHBIMD. J:[J'ISI 9TOr0  y4uTCIO
PECKOMCHAYCTCA H0)16I/IpaTL 3aJa4yn MPaKTUYICCKOro XapakTepa JUIA
paccMaTpuBacMbIX TEM, YYUTH I[eTeﬁ CTpOUTH MATEMATUYCCKHUC MOJACIN
PCaJIbHBIX KHU3HCHHBIX CPITyaIIPIﬁ, MNPpOBOAWUTL BBIYUCICHUA W OLICHUBATH
aJICKBATHOCTH TMOJIYYEHHOTO pe3yibTata. KpaiiHe Ba)KHO MOIUEPKUBATH CBSI3U
reoMeTpun C Apyrumu npeaMeTamMu, MOTUBUPOBATH UCII0JIB30BaTh
OIpCACIICHNUA T'COMETPHUUCCKUX (1)I/Il“yp u HOHSITI/Iﬁ, JACMOHCTPUPOBATH
TIPUMEHEHHE TTOTYYEHHBIX YMEHHH B (DU3MKE U TEXHHUKE. DTH CBSI3U HamOoliee
SAPKO BUJIHbI B TeMax «BeKTOpLI», «TpI/IFOHOMeTpI/I‘IeCKI/Ie
cooTHouIeHus», «Meton koopanHa™ u «Teopema [Tndaropar.

B 3aximrouenue conuiéMcs Ha BEJIMKOTO MaTeMaTHKa K aCTpOHOMa Horanna
Kemniepa, 4ro0bl em€ pa3 NOAYEPKHYTH M  METalpeaMer- Hoe, |
BOCIIUTATEIbHOE 3HAUYeHHe reometpun: “Geometria una et aeterna est in mente
Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo
sit imago Dei™2.

MECTO YYEBHOIO KYPCA B YYEBHOM NJIAHE

CornacHo ydeOHOMY IulaHy B 7—9 Kiaccax H3ydaeTrcss y4eOHbI Kypc
«['eomerpusi», KOTOpBI  BKJIIOYAET CIEOYIOIIME OCHOBHBIE  pa3Jeibl
cojepkanusi: «leomerpuueckre QUIYphl M HMX CBOWCTBa», «V3mepenue
TFEOMETPUUECKUX  BEIMYMH», a Takke «JlexkapToBbl KOOpIMHATBHI Ha
IUTOCKOCTH», «Bektopb», «/IBmxenus miockoctn» u  «IIpeoGpasoBanus
OO0HsA.

VYueOHBI IUIaH TNpeaycMaTpuBaeT HU3Y4EHHE TI'eOMETpHHM Ha 0a30BOM
YPOBHE, HCXOJs U3 HE MeHee 68 ydeOHbBIX 4acoB B y4eOHOM rofy, BCEro 3a TPH
rozia oOyuenus — He MeHee 204 4acos.

COJEP)XXAHUE YYEBHOIO KYPCA (MO rOgAM OBYYEHUSA)
7 Knacc

Havanbubie monsitust reomerpuu. Touka, npsmasi, OTPE3OK, Jyd. YTOI.
Bunel yrios. BeprukanbHble U cMexHbIe yribl. buccektpuca yria. JlomaHas,
MHOTOYTOJIbHHUK. []apasnenbHoCcTh 1 MepIeHINKYISIPHOCTD TPSIMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETpPHUH.
[Tpumepsl CHMMETPUH B OKPYKAIOIIEM MHUDE.

OCHOBHBIE TTOCTPOEHUS C TIOMOIIBIO IUPKYJIIS U JIMHEHKH.

Tpeyronpauk.  BricoTa, Memmana, OWCCEKTpHmca, WX  CBOICTBA.
PaBHOOCNpeHHBII W PaBHOCTOPOHHWH  TpPEyrodbHHWKH.  HepaBeHCTBO
TpEyroJbHUKA.

:['eomeTpus eMHA U Be4Ha, oHa OimcTaeT B bokbem myxe. Hamma mpuyacTHOCTE K HEH
CIIy)KHT OJHHM W3 OCHOBAHHUH, MO KOTOPBIM HYEJIOBEK IODKEH OBITH 00pazoM
Bboxsum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)
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CpolicTBa W TIpU3HAKM pPaBHOOEAPEHHOTro TpeyrombHuKa. IIpu3Haku
PaBEHCTBA TPEYrONBHUKOB.

CpoifcTBa ¥ MpU3HAKM HapaienbHbIX  OpsMbx. CyMMa  yrioB
TpeyrojibHUKa. BHeNIHNE yribl TpeyroiabHUKA.

[IpssmoyronbHeli  TpeyroabHUK. CBONCTBO MeIUaHbl MPSIMOYTOJIbHOIO
TpEeYrojbHUKa, MpoBeNEHHOM K  rumoreHys3e. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpsIMOYronbHBIM TPEyroJpHHK C YIJIOM B
30e.

HepaBeHcTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOIbHHKA, HEPABEHCTBO O
JUIMHE JJOMaHOM, TeopeMa o 0oJIblIeM yrie U OOoNbllel CTOpOHE TPeyrolbHUKA.
[leprienauKynsp U HAKJIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekrpuca yria U CepeiMHHBIN
MIEPIICHAUKYIISAP K OTPE3Ky Kak F€OMETPHUUECKUEe MECTa TOUEK.

OKkpy)XHOCTb M Kpyr, XOpAa M JuaMeTp, HuX cBoiicTBa. B3aumuoe
pacrmonoxeHue OKpyKHOCTH H mpsimoi. KacarenbHas u  cekymas K
oKkpykHOCTH. OKpYKHOCTb, BMNHCaHHas B Yroj. BrucaHHas W OmMCaHHAs
OKPY)KHOCTH TPEYTOJIbHUKA.

8 knacc

YerbipéxyronpHuku. [lapamienorpamm, ero npusHaku 1 csoricrsa. YactHele
CIIydau MapajuieorpaMMoB (IIPSMOYTOJIBHHUK, pOMO, KBapar), UX NPU3HAKU U
cBoiictBa. Tparmenmsi, paBHOOOKasi Tparenusi, € CBOWCTBA W TPU3HAKH.
[IpsimoyronbHast Tpanenus.

Meron yaBoeHust MmenuaHsl. LleHTpanbHas cUMMeETpusl.

Teopema @aneca u TeopemMa O HPONOPLUOHAIBHBIX OTpe3kax. CpenHue
JIMHUM TPEYTOJIbHUKA U Tpamnenuu. LIeHTp Macc TpeyronpHHKa.

[MogoOue TtpeyronabHUKOB, Kod(hduiuueHtT moxodus. I[IpusHaku mnomao0us
TpeyroiabHUKOB. [IpuMenenne mogo0us npy peIeHnH NPAaKTHYECKUX 3a1ad.

CaoiicTBa Mmiom@aneil reomerpudeckux ¢uryp. Oopmynbl Ui TUIONIAH
TPEYyrojibHUKa, NapaierorpaMma, poMoa u Tparenun. OTHOLIEHHE IUIomaaeH
MOA00HBIX QUTYP.

Boruncnenue miomanei TpeyroabHUKOB U MHOTOYI'OJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembr I[ludaropa mnpu perieHnu
MIPAaKTHYECKUX 3a/ad.

CuHyc, KOCHHYC, TAHTEHC OCTPOTrO yria MpsIMOYTOJIbHOTO TPEYrOIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpuUroHoMeTpuueckne (HyHKIUH
yrioB B 30°, 45°u 60°.

BrnucanHble W LEHTpalbHBIE YIUIBI, YTOJ MEXIY KacaTeJIbHOM U XOpJOH.
Yrael  MeXAy XopAamMH M CeKyIIMMH. DBIucaHHbIE W ONHCaHHBIC
4YeTBIPEXYTONbHUKY. B3anMHOe pacronoxeHue ABYX OkpyxHocTed. Kacanue
okpyxHocTei. O0Iue KacaTenbHbIe K IBYM OKPYXKHOCTSIM.
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9 knacc

Cunyc, xocunyc, Tanrec yrjaoB or 0 po 180°. OcHoBHOE TpHrO-
HOMETPUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB.
Pemenne npaktuueckux 3agad C HCIOJIb30BAHHEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodus. [Tomodue cOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa O NpOU3BEAECHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYILUX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa  (MOAYJAb)  BEKTOpAa,  COHANpaBIICHHBIE  BEKTOPBHI,
MIPOTUBOMOIOKHO HANpaBIEHHbIE BEKTOPbHI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMepalMyd HaJ BeKTopamH. Pa3noxeHue BekTopa IO
JBYyM HEKoJuIMHeapHbIM BekropaMm. Koopaunatel BekTopa. CkansipHOe
MIPOU3BEICHUE BEKTOPOB, MPUMEHEHNE AJIST HAXO0XKICHHS JJTUH U YIJIOB.

JlexapTOBbI KOOPAMHATEI HA IUNIOCKOCTH. Y PaBHEHUS NIPSIMOM U OKPYKHOCTH
B KOOpAMHATaX, MepeceyeHne OKPYKHOCTEH U MpsIMBbIX. MeTos KoopauHAT U
€ro MpUMeHEeHHUE.

IIpaBunbHblE MHOrOyrojabHuku. JlnmHa okpyxkHoctd. I'papycHas u
paauaHHasi Mepa yIJia, BBIUMCICHUE AJIMH 1yT OKpy:kHocTel. [lnomans kpyra,
CEeKTOpa, CETMEHTA.

JIBI)KEHUS IUIOCKOCTH U BHYTPEHHHE CUMMETpHUH (Guryp (deMeHTapHble
npencrasnenus). [lapamnensusiii nepexoc. [Tosopor.

NMAHWPYEMbBIE TMPEAMETHBIE PE3Y/IbTATbI OCBOEHMSA NPUMEPHOW
PABOYEI MPOrPAMMbI KYPCA (NO rogAM OBYYEHUA)

OcBoenne yueOHOro kypca «['eomerpusi» Ha ypoBHE OCHOBHOTO OOIIEro
00pa3oBaHUA JOJDKHO oOecHedMBaTh IOCTIKEHHE CIEIYIOIINX IMPEIMETHBIX
00pa30BaTeNbHBIX PE3YIIbTATOB:

7 Knacc

6 PacriozHaBaTh W3ydeHHBIE T'€OMETPHYECKHE (UTYPBI, ONpPENeNsATh HX
B3aMMHOE  pACIOIIOKEHHE, M300pakaTb TeOMETpHUecCKue  (QUTYpEI,
BBITIOJTHATD YEPTEXKHU 10 YCIOBHIO 3a1aud. M3MepsATh JIMHEHHBIE U YIIIOBbIE
BENIMYMHBL. Pemate 3agayd Ha BBIYMCICHHE UTMH OTPE3KOB M BEIMYHH
YIJIOB.

6 Jemate rpyOyl0 OLCHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH NPEIMETOB B
peanbHOl JKU3HHM, Pa3MepoB IMPUPOAHBIX OOBEKTOB. PazimmuaTh pa3zmepsl
9THUX 0OBEKTOB I10 TTOPSIKY BETHYNHEL

6 CTPOHTD YEPTEKHU K TEOMETPUUECKUM 3a7adaM.

6 Ilomp3oBaThCs NpU3HAKaMH PpPaBCHCTBA TPCYTOJIbHUKOB, HCIIOJIb30BATh
NPpU3HAKU H CBOMCTBa paBHO6CZ[pCHHLIX TPEYTOJIbHUKOB MPHU PCHICHUUN
3aaad.
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6 IIpoBOoAUTE JIOrMUecKkre pacCyKJIEHHs C UCIOIb30BAHHEM T€OMETPHUYECKHX
TEOpeM.

6 Ilonp3oBaThCsl NpHU3HAKAMH PABEHCTBA NPSAMOYIOJBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPsIMOYrOJIbHOIO
TPEYroJbHUKA, B PEILICHUH T'€OMETPUUECKHX 3a/ay.

6 OnpeensTh NapajuIeIbHOCTD MPSAMBIX C IOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT
¢ HuMH cekymas. Omnpenenars NapajIeIbHOCTh MNPSMBIX € IMTOMOIIBIO
PaBEHCTBA PACCTOSHUI OT TOUEK OJTHOM MPAMOI 10 TOYEK IPYToi MpsIMOi.

6 PeraTs 3aaun Ha xier4yaToil Oymare.

6 [IpoBOIUTH BBIUMCIEHHSI M HAXOJWTh YUCIOBbIE M OYKBEHHBIC 3HAYCHHS
YyIJIOB B TEOMETPUYECKMX 3a7ayax C WCIOIb30BAaHUEM CYMMBI YIJIOB
TPEYroJILHUKOB W MHOT'OYT'OJIbHMKOB, CBOWCTB YIJIOB, O0Opa3OBaHHBIX NpPHU
NepeceuyeHn  JABYX  HapaieNbHBIX  HpsMbIX  cekymied.  Pemats
MpPaKTUYECKUE 3a1a4l HAa HAXO0XK/ICHHE YTIIOB.

6 BJ'IalleTb IMOHATHUEM T'COMCTPHUUYCCKOI0 MECTa TOYCK. YMmeTh onpeaciiaTh
OUCCEeKTpUCY YIIa W CEePeAMHHBIM TEPIeHAUKYIIp K OTPEe3Ky Kak
reoOMeTPUYECKHE MeCTa TOYEK.

6 DOpMyITUpPOBATH OMpEEeTECHUS] OKPY)KHOCTH M Kpyra, XOpAbl U JAuamerpa
OKPYXHOCTH, II0JIb30BAaTbCsl MX CBOWCTBAMH. YMEThb IPUMEHATh 3TH
CBOMCTBA MU PELLEHUM 3a4a4.

6 Brazers MOHATHEM ONMCAHHON OKOJIO TPEYroJIbHHKAa OKPY)KHOCTH, YMETh
HaxoxuTh € LeHTp. [lonp30BaThest (hakTaMM O TOM, YTO OHCCEKTPHUCH! YITIOB
TpEyroJIbHUKa IIEPEeceKatoTcsl B OAHOM TOUYKE, M O TOM, YTO CEPEIUHHbIE
MEPIEHANKYJIISIPBI K CTOPOHAM TPEYTOJIbHHKA TIEPECEKAIOTCS B OJJHOM TOUKE.

6 BiianeTs noHATHEM KacaTeIbHOW K OKPYXKHOCTH, IIOJIb30BATHCS TEOPEMOU O
NIEPIEHANKYSIPHOCTH  KacaTeIbHOM M pajyca, MPOBEAEHHOTO K TOUKE
KacaHusl.

6 [loap30BaThCS MPOCTEHIIMMH TE€OMETPHUECKIMHU HEPABEHCTBAMH, TIOHUMATh
MX IPAKTUIECKUH CMBICIL.

6 IIpoBOINTH OCHOBHBIE T€OMETPUIECKUE TTOCTPOSHUS C MIOMOLIBIO IIUPKYIIS U
JINHENKU.

8 knacc

6 PacnosHaBaTb OCHOBHBIE BHJBI YETHIPEXYTOINBHUKOB, HX JJICMEHTHI,
TIOJIB30BATHCS MX CBOMCTBAMH IIPU PEIICHUH T€OMETPHUYECKUX 3a1ad.

6 [IpuMeHsATH CBOICTBAa TOYKM NEpeceYeHHs MeIWaH TPeyrojbHHKa (LEHTpa
Macc) B PEIICHUH 3a/1a4.

6 Brnaners moHsTHEM CpeqHEN JIMHHM TPEYrolbHHKA M TPaNenuy, MPUMEHATh
UX CBOMCTBAa TPH pEUIEHMH TeOMEeTpHUYecKnx 3ajaad. [lonb3oBaTbest
Teopemoii Daseca ¥ TEOPEMOH O MPONMOPIMOHATBHBIX OTPE3KaX, IPUMEHSTh
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UX JUIA PELIEHUs MPaKTHUECKUX 3a/ad.

6 [IprMeHsATh PU3HAKU 1TOJJO0MS TPEYTONGHUKOB B PEIICHUN T€OMETPUIECKIX
3a/ad.

6 Ilomb3oBarbcst Teopemoit Iludaropa mist pemieHuss TIe€OMETPUUSCKUX U
MpaKTUYecKuX 3a1ad. CTpOUTh MaTeMaTHUYECKYI0 MOJIENb B MPAKTHUYECKUX
3a71a4axX, CaMOCTOSITEIIbHO J€IaTh 4YepTEXK U HAXOMUTh COOTBETCTBYIOLLHE
JUINHBI.

6 Brnamerp mNOHATHMSAMHM CcHHYca, KOCHHYCa M TaHIeHCa OCTpOro yria
MPSIMOYTOJIBHOTO TpeyrojbHUKA. Ilonb30BaTbCd ATUMHU IMOHATHUAMHU Ul
pelIeHnst MPaKTUYECKUX 3a4a4.

6 Berumcisite (pasnuyHbIMK crioco0amu) TUIOLIA (b TPEYTOAbHUKA W TUIOLIA M
MHOTOYTOJIbHBIX (Uryp (TONB3YsCh, TAE HEOOXOJUMO, KAIBKYJISTOPOM).
[IpuMeHATH MoTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3aJadax.

6 Brnagerp MOHATHSAMM BIMCAHHOTO M IEHTPAJBHOIO YIJIA, HCIOJIB30BaTh
TEOpEMBI O BIHCAHHBIX yITIaX, YIVIaX MEXAY XOpAaMHU (CeKYIMMHU) U YIie
MEXy KacaTeJIbHOM U XOPAOH IpU PELIEHUU F'€OMETPUYECKUX 3a1ad.

6 BilaneTh NMOHATHEM ONMCAHHOI'O YETBIPEXYIOJIbHUKA, NPUMEHSITH CBOWCTBA
OIMMCAaHHOTO YeTHIPEXYTOIbHUKA TPU PEIIeHUH 3a/1ad.

6 [IpyMeHATh MoMy4eHHbIe 3HAHWUSA HA MPAKTHKE — CTPOUTHh MaTeMaTHYECKHE
MOZENM Ul 3aJad PEAJbHOM MKU3HU M IPOBOJUTH COOTBETCTBYIOLIME
BBIYHCIICHHS ¢ NPUMEHEHHEM I0f00MS U TPUTOHOMETPUH (IIOJIB3YSCh, IIe
HEO0OXO0AMMO, KaJIbKYJISITOPOM).

9 knacc

6 3HATb TPUIOHOMETPUYECKHE (QYHKLUHMHM OCTPBHIX YIVIOB, HAXOAUTh C HX
NOMOLIBIO  PA3JIMYHBIE  JJIEMEHTHl  HPSMOYIOJIBHOTO  TPEYTOJbHHKA
(«pemieHne TPSAMOYTONBHBIX TPEYTONBHUKOBY). HaxoauTh (C MOMOIIBIO
KaJIbKYJIATOpA) JUIMHBI U YIIIbI U1 HeTaOJIMYHbBIX 3HAYCHUH.

6 ITonmp3oBaThes (hopMynaMy IPHUBENEHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM TULST HaXOXKICHUS COOTHOIICHHUI MEXIY
TPUTOHOMETPUYECKUMHU BEITNYHHAMH.

6 Mcronp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUISi HAXOXKICHHS PA3IHMYHBIX
9JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPH
pELICHNHN TeOMETPUYECKUX 3a1ay.

6 Bmagerp moHATHAMH npeoOpa3oBaHHMsA MONOOWS, COOTBETCTBEHHBIX
2eMEHTOB Tomo0HbIX (uryp. [lomp3oBaTbesi CBOWCTBAMH  MOMOOHS
NPOU3BOJIBHBIX (DUTYp, YMETb BBIYUCIATH JJIMHBI W HAXOOHUTh YIIIBI Y
mo00HBIX Quryp. [IpIMeHITh CBOICTBA MO00HS B IPAKTHYCCKAX 3aadax.
YMeTh NIPUBOIANTH IPUMEPHI MOAOOHBIX (QUTYp B OKPYKAFOLIEM MHUPE.

6 [Tonp30BaThCS TEOPEMaMU O MPOU3BEICHHU OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

6 Ilomp30BaThCsl BEKTOpaMHM, TMOHUMATh WX T€OMETpHYecKnil m (usmdaecknit
CMBICII, IPUMEHSTh UX B PEIICHUH T€OMETPUYECKHX M (U3MUYECKHX 33a/ad.
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[IpuMeHATh CKaISIpHOE MPOU3BEIACHUE BEKTOPOB U HAXOXKACHUS UIUH W
YTJIOB.

6 [lomp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, TPUMCHATH €ro B
PEIICHIH TEOMETPHUYCCKIX M MMPAKTHICCKUX 3a1a4.

6 BiajgerTs MOHATHUSAMH TPAaBHIHPHOTO MHOTOYT'OJBHUKA, JUIMHBI OKPY)KHOCTH,
JUIMHBL YT OKPYKHOCTH W PaJMaHHOH MeEphl YIJla, YMETh BBIYUCISATH
WIomaab Kpyra W ero dYacteil. [IpuMeHSTh TONYYCHHBIC YMCHHS B
MPAKTUICCKUX 3a/1a4ax.

6 Haxomute ocu (WK TCHTPBI) CUMMETPUU (GUTYP, TPUMCHSATH JBWKCHHS
IUIOCKOCTH B MPOCTEUIINX CITyJasiX.

6 [IprMeHATh TMOMyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMATHUYCCKHE
MOJENI U 3a7iad PEajbHOM KH3HH M TPOBOAUTH COOTBETCTBYIOLIHC
BBIYUCIICHUS C MPUMEHCHHEM OO0 M TPUTOHOMETPUYCCKUX (DYHKIUN
(TIONB3YSICh, IIe HEOOXOAMMO, KAJIbKYISTOPOM).

76 MpumepHas paboyas nporpamMmma
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TEMATWUYECKOE N/IAHUPOBAHWUE YYEBHOI'O KYPCA (N0

rOflIAM OBYYEHNS)

7 xnacc (He MeHee 68 y)

HassaHue pasjgesa
(TemsbI) Kypca (UYucIo

OcHOBHOE coaepxraHue

OcHOBHBbIE BHU/bI J€ATCIBbHOCTHA oﬁyqamnu/lxcsl

BeJUYUH (14 9)

VIJIOBBIX  BEJIMYHH,
BBIUKCJIEHUE OTPE3KOB U YIJIOB.

Ilepumerp u mIomans GUryp,
CTaBJIEHHBIX U3 [IPAMOYTOJIBHUKOB

CO-|

4acoB)
IIpocreiimme ITpocrelimue reoMeTpUYecKHe O0B-
reoMeTpuyecKue €KTBI: TOYKH, MPSIMBIE, JIyYd U YIJIbl,| POPMyJIHMPOBaTh OCHOBHBIE IIOHATUSA U ONPEIETIeHMs.
d’“TUYPBI H uX MHOTOYTOJIbHUK, JJoMaHass. CMexkHble u| PacrmosHaBaTh H3ydeHHBIE TeOMETpUYECKHe (UTYDBHI,
CBOMCTBaA. BepTUKAJIbHbIE YIJIBL. Pa6ora c| ompeneaaTrb ux B3aHMHO€E PacIioyIoKeHue,
Hzmepenne IPOCTEHIIUME YepTeskaMu. Vi3MepeHne| BBIIOTHATH YEPTEXK 10 YCTIOBHIO 3a/1aUH.
réoMeTpUIeCKHux JIMHEHHBIX U IIpoBoAMTH MPOCTEHININE IOCTPOEHUS C IIOMOIIBIO

OUPKYJIA U JINHEHKH.

Usmepsith JIMHEUHbIE U YIJIOBblE BEJIMUMHBI T€0-
METPUYECKUX U IPAKTUYECKUX OO'BEKTOB.

OnpeaessaTs «HA IJ1a3» Pa3MepPhl PeasbHbIX 00bEKTOB,
NPOBOAUTH TIPYOYIO OIEHKY WX DPasMepoB. Pemars
33/1a4yM Ha BBIUMCJIEHUE JUIMH OTPE3KOB UM BEJIMYUH
VTJIOB.

Pemars 33/1ayd HAa B3aWMHOE PACIIOJIO}KEHHE T'e0-
MeTpUIECKUX QUryp.

IIpoBoauth KIACCUDUKALMIO YIJIOB, BBHIYUCIATD)
JINHEWHble U YIJIOBblE BEJIMYUHBI, HPOBOAUTH He-
006XOAMMBbIE JIOKA3aTeIbHbIE PACCYKIEHUA.
3HAKOMUTHCS C HCTOPHEH PA3BUTHS reOMeTPUU
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IIpodoicerue

HassaHue pasjgesa
(TembI) Kypca (UuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

TpeyroasHuku (22 1)

ITonsATHE O paBHBIX TPEYTOJIBHUKAX M|
TepBUYHBbIE IIPE/ICTaBJIEHUA O PABHBIX
(KOHT'PY9HTHBIX) durypax. Tpyl
IIpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
IIpusHaku paBeHCTBA IPAMOYTOJIbHBIX
TpeyroJbHUKOB. CBOMCTBO Me/[MaHbI
IIPAMOYTOJIBHOTO TPEYT'OJIbHUKA.
PaBHOOeZpeHHBIE W PABHOCTOPOHHUE
TpeyroJbHUKU. IIpu3Haku U cBOHCTBA
PaBHOOEIPEHHOTO TPEYTOJIBHUKA.
IIpotuB  OOJBILIEH  CTOPOHBI
TOJIBHUKA JIEXKUT OOJIBIIHH YTOJI.
IIpocreliiie HepaBeHCTBA B TIeoMe-
Tpuu. HepaBeHCTBO TpeyrosbHUKA.
HepaBeHCTBO JIOMaHOH.
IIpAMOYTOIBHBINA TPEYTOJBHUK C YIJIOM|
B 30°.

IlepBble MOHATUA O JOKA3aTeIbCTBAX B
reoMeTpun

Tpey-

Pacno3HaBarh IIapbl PAaBHBIX TPEYTOJIHLHUKOB HA
TOTOBBIX UepTekax (¢ yKazaHueM IIPU3HAKOB).
BoiBoauTh CJIEJCTBUSA (PAaBEHCTB COOTBETCTBYIOIIUX|
5JIEMEHTOB) U3 PABEHCTB TPEYTOJIBHUKOB.
®opmyaupoBaTh  OIPEZEIEHUA:  OCTPOYTOJIBHOTO,
TYIIOYTOJILHOTO, IIPSAMOYTOJIBHOTO, DPaBHODEIPEHHOTO,
PaBHOCTODOHHETO  TPEYTOJIBbHUKOB;  OHCCEKTPUCHI,
BBICOTBI, MeJUAaHbl  TPEYrOJbHUKA;  CEPEUHHOTO
MEePIEHNKYJIIPA OTPE3Ka; IEPUMETPA TPEYTOIbHUKA.
®opmyaupoBaTh CBOMCTBA W INPU3HAKU paBHOOe-
JIPEHHOTO TPEYTOJIbHUKA.

Crpouth YepTEXKH, pemarsb 3aja4y C [IOMOIIbI0 Ha-
XOJK/IEHVS PAaBHBIX TPEYTOJIBHIKOB.

IIpuMeHsTh TPHU3HAKU DPABEHCTBA INPAMOYTOJIBHBIX
TPEYTOJIHHIUKOB B 33/1a4aX.

Hcnoas3oBars IU(PPOBBIE PECYPCH AJIA HCCIELO-
BaHUA CBOICTB U3y4aeMbIX (pUryp.

3HAKOMUTHCSA € UCTOPUEN Pa3BUTUA FeOMETPUU

ITapanneabHbIE
npsAMbIe, CyMMa yIJIOB
TpeyrojabHUuKa (14 1)

ITapanienbHble IPsAMbIE, UX CBOMCTBA,
IIareiii mocrysnar Ebwxsmpa. Haxkpecr,
Jlexariye, COOTBETCTBEHHBIE u
OJTHOCTOPOHHUE yTJIbI (0Opa-

®OopMyIMPOBATH MOHATHE I1APAJUIEIBHBIX IPSMBIX,
HAXOAUTH IPAKTUYECKIE IPUMEDBI.

H3syuaTts CBOICTBA YIJIOB, 00Pa30BAaHHBIX IIPH I1€-
pecedyeHNH apasuleIbHBIX IIPSAMBIX CeKyIIeH.
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30BaHHbIE IIPH IIepeceYeHUH Iapasl-
JIeJIbHBIX NIPSMBIX CEKYIIEH).

IIpu3Hak napajIeJIbBHOCTH — IPAMBIX
yepe3 PaBeHCTBO PACCTOSHHUH OT TOYEK
OJTHOY TIPAMOH ZI0 BTOPOH MIPSAMOH.
CymMMa YIJIOB TpPEYrOJbHHKA U MHO-
TOYTOJIbHUKA.

BHeITHUME yTJIIBI TPEYTOJIBHUKA

IIpoBOANTH JOKa3aTeabCTBA IAPAJJIEJIBHOCTH JBYX
IpsSMBIX C IIOMOINBIO YIJIOB, OOpa30BAaHHBIX IIpU

IlepeceueHuy  OTUX INPAMBIX TpeTbedl  IPAMOM.
Berumcasite CyMMy VYIJIOB TPEYTOJIBHUKA W MHOIO-
YTOJIBHUKA.

Haxoaurts 4HCIOBbIe U OyKBeHHBIE 3HAYEHHA YIJIOB B
reOMeTPUUYECKHUX 3aZjadax C UCIIOJIb30BAHUEM TEOPEM O
CyMMe YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCA € HCTOPUEH PA3BUTHA F€OMETPUH

OKpY:KHOCTHh U KPYT.
T'eomeTrpuueckue
nocrpoenus (14 1)

OKpy>KHOCTb, XOPZABl U JHAMETPHI, UX
coiictBa. KacarespHasd K OKPY»KHOCTH.
OKpy»KHOCTb, BIIMCAaHHas1 B  YIOJ.
Ilomatme o IMT, mnpumeHeHue B
3a/auax. bBuccekTpuca U cepeuHHBIN
IEePIEHMKYJIAD KaK IeOMEeTPUYECKUe
MeCTa TOYEeK.

OKpy>KHOCTB, OIIMCAHHAA OKOJIO
TPEYroJIbHUKA. BrucanHad B Tpey-
TOJIBHUK OKDPY>KHOCTb.

ITpocrefinine 3aa4u Ha IOCTPOEHUE

®opMyIMpPOBATh OIPEAEIeHUs: OKPYKHOCTH, XOp-|
JIbI, TMaMeTpa U KacaTeJIbHOW K OKPYKHOCTH. 3yuarh
WX  CBOHCTBA, TPU3HAKH, CTPOUTH  YEPTEKH.
HccraexoBarh, B TOM YUCJIE HCHOAB3YA IUMPOBBIE
pecypcenl: OKPYKHOCTb, BIIMCAaHHYIO B YTOJI; LIEHTD
OKPY>KHOCTH, BIIMCAaHHOU B YT0JI; PaBEHCTBO OTPE3KOB
KacaTeJIbHBIX.

HcnoaszoBars ™meron, I'MT g poxazaTenbCTBa
TEOpEM O IIepeceuyeHuN OWCCEKTPUC YIJIOB Tpey-
TOJIPHUKA U CEPEeIMHHBIX IePIEeHIUKYIIPOB K CTO-
poHaM TpeyrosyibHUKa ¢ noMmoipio I'MT.

OBJafieBaTh NOHATHUAMM BIHCAHHONH YW OIHMCAHHOH
OKPY>KHOCTeH TPeyroJIbHUKAa, HaAaXOAUTh I[€HTPhI 3THX
OKPY?KHOCTEH.

Pemarp OCHOBHBIE 3aJadyy Ha IOCTPOEHHE: YIJIA,
PaBHOTO JIaHHOMY; CepeJMHHOIO IepIIeH/IUKYJIAPa
JIAaHHOTO OTPe3Ka; MPAMOU, IPOXOAsAIel yepe3 JaHHYIO|
TOYKy W TIEepPIEeHJUKYJIAPHOU JIAHHOW  MPSIMOW;
OUCCEKTPUCHI  JJAHHOTO yIJIa; TPEYTOJIBHUKOB IIO
Pa3JIMIHBIM 3JIEMEHTaM.

3HAKOMMTBCS C HCTOPHEH PA3BUTHS FeOMETPUI
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IIpodoicerue

Hassanue pasjgesa
(TemsbI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbIE BU/AbI J€ATCIBbHOCTHA OﬁyanOIIlI/IXCH

ITIoBTOpeHMe, 00600-
meHue 3HaHuu (4 1)

IToBTOpeHHe U 000OIEHNE OCHOBHBIX
TIOHATHH U METOJIOB Kypca 7 Kj1acca

Pematrs 3amauym Ha IIOBTOPEHHE, HWJIJIIOCTPUPYIOILIIE]
CBSA3U MEX/Y Pa3JIMYHBIMU YaCTsMU Kypca

8 knacc (He MeHee 68

u)

HaspaHmue paszgeia
(TembI1) Kypca (4ucao
YacoB)

OcHOBHOe coaepraHue

OcHOBHbIE BU/IbI JI€eATeJIbHOCTU oﬁyqammnxca

YerhIpEXyroJabHUKHI
(124)

[TapajutesiorpaMmM, ero TNPH3HAKA U
cBoiictBa. YacTHple ©JIy4ad Hapa-
JIeJIOTpaMMOB  (IIPSIMOYTOJIBHUK, POMO,
KBaJ[paT), WX [PU3HAKH ¥ CBOKCTBA.

Tpanerus. PaBHOOOKas 71
MIPSIMOYTOJIbHAS TPATIEIIHH.

VYnBoenue Menuanbl. lleHTpasibHas
CUMMETPUS

H3o0paxkaTh M HAXOAUTHh HA YEPTEKAX UETHIPEX-
YTOJIBHUKY PA3HbBIX BUJIOB U UX BJIEMEHTHI.
®opMyIMPOBaTh OIpeNeIeHus: IapajuIeJIorpaMMa,
IPsSMOYTOJIbHUKA, poMmba, KBajpara, TpaleluH,
PaBHOOOKOH Tpameruy, IpsAMOYTOJIbHOW TpaleluH.
ﬂOKaSLIBaTL M HUCIIOJIb30BaTh IIPHU PEIICHUU 3aaavd
IPU3HAKH U CBOMCTBA: IapajUIeIorpaMMa, IPsIMO-
YToJIbHUKA, poM0ba, KBaj[para, TPaIleluu, PaBHOOOKOH
TpaIlenuy, IPsIMOYTOJIbHON TPATIeINH.

IIpuMeHATh METOJ YABOEHHs MeIUaHbl TPEYTOJib-
HUKA.

HcnoaszoBarh U(POBBIE PECYPCHI JIJI UCCIIET0BAHIS
CBOWCTB M3y4aeMbIX QUTyp.

3HAKOMUTHCS C HCTOPHEH PA3BUTH FeOMEeTPUHI
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Teopema ®aseca u
TeopeMa O IIpo-
HOPIUOHAJTbHBIX
oTpe3Kax, HOA00HbIE
TPEeyroJbHUKH (15 1)

Teopema ®ajseca u Teopema O IIpo-
TIOPIIMOHATIBHBIX OTPE3Kax.

CpenHAA INHUA TPEYTOIBHIKA.
Tpanernus, eé cpefiHAA JUHUS.
IIponopuuonasbHbIE  OTPE3KH,  IIO-
CTpOEHHEe  YeTBEPTOr0  IIPOIOPITHO-
HaJIBHOTO OTPEe3Ka.

CBoiicTBa IIEHTPa MacC B TPEYTOJIbHUKE.
ITono6HbBIE TPEYTOIbHUKH. Tpu
TpHU3HAKa MOZ00UA TPEYTOJIBHUKOB.
ITpakTHUecKoe IPIMeHeHNe

IIpoBOAUTH NOCTPOEHUA C IIOMOIIBI0O LUPKYJIA U
JIMHEHKY C WCIOJb30BaHue Teopembl daeca u Te-
OPEMBI O TPOIMOPIMOHAIBHBIX OTPE3KaX, CTPOUTH)
YeTBEPTHIH MPOIIOPIIMOHAIBHBIN OTPE30K.

IIpoBOAUTH [JOKA3aTEJBCTBO TOrO, UYTO MeJAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOYKE, W Ha-
XOAUTH CBA3b C IIEHTPOM MACC, HAXOAUTH OTHOILIEHUE,
B KOTOPOM ME/TUAHBI JIEJIATCS TOYKOH MX [IEPECEUEHYISI.
Haxoguth TIOA0OHBIE TPEYrOJIBHUKM HA TOTOBBIX
yepTekax ¢ yKa3aHHWEM COOTBETCTBYIOIIMX MMPU3HAKOB
nogoous.

Pemarp 3azaud Ha IOJOOHBIE TPEYTOJILHUKH C I10-
MOIIBI0 CAMOCTOSITEJIBHOTO ITOCTPOEHUsI UYEPTeXed U
HAaXO’KEHUsI IOZ00HBIX TPEYTOJILHUKOB.

IIpoBoauTH [AOKa3aTeJbCTBA C KCIIOJb30BAHUEM
[IPU3HAKOB [TO[00WsI.

JTokaspIBaTh TPU [IPU3HAKA [10J[00VsI TPEYTOJILHUKOB.
IpuMeHAaTh IIOJIyYEHHBIE 3HAHUsA IIPH PEIIEHUH
reOMeTPUUYECKHUX U MPAKTUUECKUX 3a/1a4.
3HAKOMUTBCA € HCTOPHUEN Pa3BUTHUS TEOMETPUU

ILromaasb.
HaxoskaeHue
IIomazen
TPEYroJbHUKOB
MHOTOYTOJbHBIX
¢uryp. Ilnomagn
nogooubIX puryp (14
)

ITousTHE 06 001IEH TEOPUHU TIIOIIAIN.
®OopMYJIBI JIS TIIIOMIAIM TPEYTOTbHHUKA,)
mapasuiesiorpaMmma. OTHoOIIEHHE
IUIOMIAZIE TPEYTOJIBHUKOB C OOIIHM|
OCHOBAHMEM HJIH OOIIel BBICOTOM.

OsJjaseBarbh NEPBHYHBIMHU IIPEACTABIEHUAMHU 00
ob1iedt Teopun Iwomaau (Mepsl), PpOpPMyIUPOBATH
CBOMCTBA IJIOLIA/IU, BBISICHATD MX HATJISAAHBIA CMBICIL.
BeiBoauts (GOPMYJIbl IUIOMIAAN IApaIIesIorpaMMa,
TPEYroJbHUKA, Tpamenud u3 (QOPMyJIbl ILIOLIAIN
[PsAMOYTOJIbHUKA (KBazjpaTa).
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IIpodoicerue

HassaHue pasjgesa
(TembI) Kypca (UuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

BhrunciieHue — IUIOIIAZEH  CJIOMKHBIX
¢uryp uepes pasbueHue Ha Yactu ¥
JIOCTPOEHHE.

Inomany Guryp Ha KeryaToi 6ymare.

Inomaau  momobHbIX  duryp. Bbr-
yyucJeHue  Ivlomazed. 3ajadd  Cf
MPAaKTUYECKUM  cofiepkaHueM.  Pe-

mieHye 3aJa4 C IIOMOIIBIO METOA4
BCIIOMOTaTeJIbHOMI 1o aamn

BeiBoauts (GOPMYJIbl IUIOMIAAN BBIIYKJIOTO YeThIPEX-
YTOJIBHUKA 4Yepe3 [UaroHaIud U Yrojl MeXJy HUMHU.
Haxoaurs 1womagu Guryp, u300pOKEHHBIX HA
KiIerTdyarol Oymare, mcmosb3oBaTrh pPa30OHeHHe HA
4acTH U I0CTPOEHUe.

Pas30upars mnpuMepbl HCIOJIb30BAHUA BCIOMOIa-
TeJIbHOM IIOIIA[U [l pelIeHUs TIeOMeTPUYeCKUX|
3a71a4.

HaxoauTs IUIOIAAH TO/I00HBIX GUryp.

BpruucasaTe IUIOIAAN PA3IUYHBIX MHOTOYTOJIBHBIX
¢uryp.

Pemarsp 3amauu Ha IUIOIIAJb C IPAKTUYECKUM CO-
JiepKaHueM

Teopema IIudaropa u
HavaJja
TPUTOHOMETPHUH (10
)

Teopema ITudaropa, eé 10ka3aTeIbCTBO
u mupumeHenwe. OO6paTHas TeopeMa
ITudaropa.

OmnpesiesieHre  TPUTOHOMETPUYECKUX
(GyHKIIUA OCTpOrO yIjia, TPUTOHOME-|
TPUYECKHE COOTHOIIEHUS B IIPAMO-
VTOJIBHOM  TpeyrosibHuKe. (OCHOBHOe
TPUTOHOMETPUYECKOE TOXKIECTBO.
CooTHOILIIEHNUS MeXJy CTOPOHAaMHU B
[IPSAMOYTOJIBHBIX ~ TPEYTOJIBHUKAX
yrjamMu B 45° 1 45°; 30° u 60°

HoxassiBaTh TeopeMy [ludaropa, ucnospzoBars €€ B
MIPAaKTUYeCKUX BBIUUCIEHUAX.

®opMyIMpOBaTh OlIpeZiesieHUs TPUTOHOMeTPUYECKHUX
(yHK1IUI 0CTPOTO yIJIa, HPOBEPATH UX KOPPEKTHOCTD.
BeIBoaMTH TPUTOHOMETPUUYECKHE COOTHOIIEHHUS B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccraenoBars COOTHOIIEHHUS MEXKJy CTODOHAMHU B
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C YIJIAMU B 45 U 15: 30
u60.

Ucnoas3oBars GOPMYJBl MPUBEAEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO JIJIsS HAXOXKJIEHUS
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COOTHOIIIEHUH MeXJ[y TPUTOHOMETPHUYECKUMHU (QYHK-
LUAMH PA3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHATHh IIOJydeHHble 3HAHUA U yYMEHHUS IIpU
pellleHuu NPaKTUIeCKUX 33/1a4.

3HAKOMUTBCS C HCTOPHEH PA3BUTHA reOMeTPUHI

YribI B OKPY:KHOCTH.
BrnimcanHbie U
ONnmuCaHHbIE
YeThIPEXYTrOJIbHUKH.
KacareabHbIe K
OKPY:KHOCTH.
Kacanue okpyxHO-
creii (13 1)

BrincaHHBIe U leHTpaJIbHBIE YIJIBI, YTOJI
MeXJy KacaTeJIbHOH U XOPZOW. YTJIbI
MEXKIY XOpJaMHU U CeKyIUMU.

BHI/IC&HHLIG N OIIHCAaHHBbIE qupr'éX—
yI‘O]'IbHI/IKI/I, ux HpI/IBHaKI/I u CBOﬁCTBa.

IlpuMeHeHHe 3TUX  CBOMCTB  IIpY
pelIeHu reOMeTPUYECKHX 33/1a4.
Bzaumnoe PAacIoJIoKeHue JBYX

OKpy»KHOCTell. KacaHue OKpy»KHOCTeN

®opmyaupoBaTh OCHOBHbBIE OIPE/IEIEHIsI, CBS3aHHBIE,
C ymiamMu B Kpyre (BOUCAHHBIA YTOJI, IEHTPAJIbHBIN
yToJI).

Haxoaurth BIIMCAHHBIE YIJIbl, OMUPAIOIINECS HA OJIHY|
JIyTY, BBIUMCIAATH YIJIBI C IIOMOIIBIO TEOPEMBI O
BIIMICAHHBIX YIJIaX, TEOPEMbl O BIHUCAHHOM YEThHI-
PEXYTOTIbHUKE, TEOPEMBI O IIEHTPATILHOM YTJIE.
HccaenoBarb, B TOM YHCJIE C IIOMOIIBIO ITADPOBHIX|
PecypcoB, BIMCAHHBIE U  OIMCAHHBIE  YETHIPEX-
VTOJIBHUKY, BBIBOAMTH WX CBOWCTBA W IIPU3HAKHU.
Hcnons3oBars 5TH CBOMCTBA M IPU3HAKU IIPH pe-
LIIEHUH 33/1a4

IloBTOpEeHUE, 0600-
meHue sHaHum (4 1)

[ToBTOpEHNE OCHOBHBIX IIOHATHH ¥
METOIOB KypCOB 7 # 8 KJIAccos,
000011eHre 3HAHUHA

Pemars 3agaum Ha I[IOBTOPEHUE, WJUIIOCTPHUPYIOIILE
CBSI3U MEXK/TY Pa3/IMIHBIMU YaCTAMU Kypca
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9 knacc (He MeHee 68 u)

HasBaHue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

Tpuronomerpus.
TeopeMbl KOCUHYCOB
u cuHYyCcOB. Pemenue
TPeyroJabHUKoB (16 I)

OmnpesiesieHe  TPUTOHOMETPUYECKUX
¢dysxmuii yrios ot 0° mo 180°. Kocuayc
U CHHyC TpPAMOTO W TYIOro yIJIa.
Teopema KocuHycoB. (O60OIEHHAST)

TeopeMa  cHHycoB (¢ pazmycoMm
OITMCAaHHOH OKpy:XHOCTH). HaxoxxeHne
JUIMH CTOPOH U BEJUYHH YIJIOB
TPEYTOJIbHUKOB.

®opmyna IO TPEYTOJIbHUKA
yepe3 JIBeé CTOPOHBI M YIOJI MEXIy
HuMu. Qopmysa IJIOIIAJU  YeTbl-

PEXYTOIBHUKA Yepe3 ero AMAaroHaIN U
YTOJI MEXK/Ty HUMHU.
ITpakTHueckoe IpPUMEHEHUE
3aHHBIX TEOPEM

JIOKa-

DopMyIMpPOBaTh ONpeeJeHUA TPUTOHOMETPpHYe-
CKUX (YHKITUH TYTIBIX U IPAMBIX YTJIOB.

BrIBOoAUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
PaJirlycoOM OIIMCAHHON OKPY>KHOCTH).

PemaTh TPEYrOJILHUKH.

Pemiarp IpakTUYeCKHE 3a/aud, CBOAANIHAECA K Ha-
XOKJ€HUIO PA3JIMYHBIX 3JIEMEHTOB TPEyTroJIbHUKA

IIpeoGpasoBanue
nogoous. Merpuue-
CKHe COOTHOILEHUA B
OKpY:KHOCTH (10 )

ITonsTHE O TPEOOPA30BAHUH TOOOUS.
CoOTBETCTBEHHBIE DJIEMEHTHI HO]_'LO6HBIX
¢uryp.

TeopeMa O IIpOU3BEAEHUU OTPE3KOB
Xopa, TeopemMa O IIPpOU3BEAEHUU OT-
PE3KOB CEKylIHuX, TeopeMa O KBaJparTe
KacaTeJIbHOM. HpI/IMeHeHI/Ie B penieHun
TeOMETPUYECKUX 3a/1a4

OcBauBarh TIOHATHE [PEOOPA30BAHUA IOOOHA.
HccnexoBarh OTHOIIEHWE JIMHEWHBIX — 3JIEMEHTOB
¢uryp mpu mpeobpazoBaHuu momobus. Haxomaurn
[IPUMEPBHI TIOI00UsL B OKPYKAIOIIEH 1eHCTBUTETHHOCTH.
BhIBOAUTH METPHUUECKHE COOTHOIIEHUsI MEXKIY OT-|
pe3kaMu XOpJI, CEKYIIUX W KACATEJbHBIX C HCIIOJIb-
30BaHMEM BIIMCAHHBIX YIJIOB W MOJOOHBIX Tpey-|
TOJIbHUKOB.
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Pemarp TeOMETPUYECKUE 3aJjadd U 3a7jadyd U3 pe-
QJIBPHOW JKM3HU C WCIIOJb30BAaHUEM ITOI00HBIX Tpe-
YTOJIbHUKOB

BekTopsI (12 1)

OnpeziesieHne BEKTOPOB, CJIOXKEHUE U
Pa3HOCThb BEKTOPOB, YMHOXXEeHHE
BEKTOpa Ha YHCIIO.

Du3NUECKUH U TeOMEeTPUYECKUI CMBICTT
BEKTOPOB.

PaznoxeHne BekTOopa IO JABYM He-
KOJUIMHEApHbIM  BEKTOpaM. KOOpﬂI/I—
HaTbl BEKTOpa.

CxasisipHOe TIPOUBBEIEHUE BEKTOPOB,
€ro IIpUMEHEHUE [JId HaXO0XIEeHU]|
JUIUH U yTJIOB.

Penrenue 3a/1a4 ¢ IOMOIIBIO BEKTOPOB.
IIpuMeHeHUEe BEKTOPOB /Il PelleHHsd
3a/1a4 KHHEMAaTUKU U MeXaHUKU

Hcnosb30BaTh BEKTOPHI KaK HAIPaBJIEHHBIE OTPE3KH,
Hccae0BaTh TeOMeTpUYecKUd (IlepeMelleHne) U
(usnueckuii (cuia) CMbICIIBI BEKTOPOB.

3HaTh omnpejeJeHusas CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOXKEHHsI BEKTOpa Ha YHCJIO, HCCJAEA0BATh TI'eo-
MeTpHUIEeCKUH ¥ GU3NIECKUN CMBIC/IBI OTUX OIEPAITAH.
Pematp reOMeTpPUYECKHE 33a/1a4d C HCIIOJIH30BAHUEM
BEKTOPOB.

PacksagpiBaTh BEKTOD II0 JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnosab3oBarh CKaJISPHOE IIPOU3BEIEHUE BEKTOPOB,
BBIBOJAUTD €I'0 OCHOBHBIE CBOHCTBA.

BbIuncasaTp CyMMy, Pa3HOCTh W CKJIAPHOE TPOU3-
BeJIeHUE BEKTOPOB B KOOP/IMHATAX.

IIpumeHATHh CKAJIAPHOE IPOU3BEJEHUE JUUIA HAXOMK-
JIEHUsI JIJTAH U YTJIOB

JlekapToOBBI KOOpAU-
HaThI HA IVIOCKOCTH

(9 9)

JlexapToBbI
IIJIOCKOCTH.
YpaBHeHHe NpsMOH. YTJIOBOM KO3(d-
¢unuenT, TaHreHCc yIVIa HaKJIOHA,
napajuleJibHble U TepIeHUKYJISpHbIE
IIpsIMBIE.
YpaBHeHue okpy:kHOCcTH. HaxoxaeHue
KOOpZUHAT TOYEK repeceyeHus

KOOpAWHATBI TOYEK Ha

OKPY>KHOCTH U IIPSIMOU.

OcBanBaTh NOHATHE IIPAMOYIOJIBHON CHCTEMBI KO-
OpAVIHAT, IEKAPTOBBIX KOOPAUHAT TOUKU.

BbIiBOANTH YDaBHEHHE IPAMOH M OKPYKHOCTU. BbI-
JeaATh IOJIHBIA KBaj[paT s HaXOXKJEHUs LIEHTpa U
pajzuyca OKpY>KHOCTH 110 €€ yPaBHEHUIO.

Pemare 3agaum Ha HaXOXEHHE TOUEK IlepeceuyeHus
IpSMBIX U OKDY>KHOCTEH ¢ IIOMOIIBI0  MeToza
KOOpZMHAT.




00

enwediodu seroged seHdanwnd] |

IIpodoicerue

HassaHue pasjgesa
(TembI) Kypca (UuciIo

OcHOBHOE coaepxraHue

OcHOBHbBbIE BHU/bI (€ATC/IBbHOCTHA oﬁyqalomnxca

Yacos)
Meron, KOOpAMHAT TIpU  DEIIeHUH .
T'eOMETPHIECKUX 33/1a1. I/ICI'IOJIJ:BOBaTb CBOICTBA YIJIOBOTO KO3hduUImueHTa
Hcronb3oBanue Merofia Kooppuaar p| [PAMOM TP DEIIEHUN  3ajad, /1A OUPEAETCHHA
NPAKTHYECKHX 3a/Ia4aX PACIIOJIOKEHUs TIPSIMOIA.
IpumMeHAaTh KOOPAWHATHI HPH PENIEHHUH T'€OMETPHU-
YECKUX U IPAKTUYECKHX 3a/a4, JUJIsI IIOCTPOEHUS
MaTeMaTUYECKUX MOJEJIEN peaybHbIX 3amad («MeTofy
KOOPJTMHAT» ).
IMosb3oBaThes I IIOCTPOEHUSA W WCC/IEAOBAHUN
11ppOBHIMU pecypcamu.
3HAKOMUTHCS € HCTOPUEN Pa3BUTHSA FeOMETPUHI
IIpaBuibHbIE [IpaBubHBIE MHOTOYTOJIbHUKH,
MHOTOYTOJTbHUKH. BBIYMCIIEHNE UX JIeMeHTOB. Uneso 1y POPMYIMPOBAThL ONpEe/ieHne MPaBUJIbHBIX MHO-
JIIMHA OKPYKHOCTH M| JUIMHA OKpY)XHocTH. JlimHa ayry| [OYTOJIBHHKOB, HAXONHMTE X 5JI€MEHTBL.

IVIOLIAlb Kpyra.
BpluucjieHue 1mio-

mazgeii (8 u)

OKpy’KHOCTH. PasinaHHast Mepa yrJa.
Ilromaap Kpyra © €ro 3JIEMEHTOB
(cekTOopa U cermeHTa). BerumcieHue,
IO A/Ie duryp, BKJIIOYAIOII[ X
3JIEMEHTHI Kpyra

Ionb3oBaTbest TIOHATHEM JJIMHBI  OKPYXKHOCTH,
BBEZIEHHBIM C TIOMOIIBIO IPABHJIBHBIX MHOTOYTOJIb-
HUKOB, ONpPeJeJATh YHNCJIO JI, JUIMHY JYTH U Pajiu-
AHHYIO Mepy yIJia.

IIpoBoauTh mEpexox OT PAJUAHHOW MephI yIJIa K
IpajiyCHOI U Ha06OpOT.

OnpenesaTs IVIOIIAAb Kpyra.

BeiBoguts dopmysbl (B TPagyCHOH U paJMaHHOH
Mepe) JJIs1 JITUH JyT, TIOIAziel CEKTOPOB U CETMEHTOB.
Beruncasrs wiomagu (GUryp, BKIIOYAKIIUX BJie-
MEHTBI OKPYKHOCTH (KpyTa).

HaxoauTs IJIONIA/IA B 33/1a4aX PeIbHOU KU3HU
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JIBU:KeHU A IJIOCKO-
cTu
(61

ITonsATHE O ABUXKEHUU IVIOCKOCTH.
ITapasyienbHBIHN IepeHoc, TOBOPOT U
cumMmeTpus. OcU U LeHTPbI CUMMEeTPHH.
ITpocrefimye MpUMeHEHNA B PelIeHUN
3a7a4

Pazouparp IpUMephl, WLIIOCTPUPYIOIIHE IIOHATHUSA
JIBIDKEHUSI, [IEHTPOB U 0CEH CHMMETPHH.
DopMyIHpPOBaTh OIPENEJIEHUA I1apalJIeJIbHOTO IIe-|
peHoca, IOBOPOTa U OCEBOH CHMMETPUHU. BhIBOAUTD KX
CBOMCTBA, HAXOAMUTH HEIOABIKHEIE TOUKH. Haxoaurs,
IIEHTPBI ¥ OCH CUMMETPHH IIpOoCTeHIuX Guryp.
IpumMeHsiTh TTAPAJUIEIBHBIA IIEPEHOC M CHUMMETPHIO
IIPH peIIeHHH TeoMeTpHYecKHx 3a71ad (pasbuparp
IIPUMEPBI).

HNcnoab30BaTh JJIs1 IIOCTPOE€HUA U I/ICCIIEJ_'[OBaHI/Iﬁ
rpPOBbIE PECYPCHI

IToBTOpEHME, 06006-
LeHne, CUCTeMaTH-
3anua 3HaHum3 (7 9)

IToBTOpEHME OCHOBHBIX IMMOHATHH U
METOIOB KypCOB 7—9 KJIaccOB, 0606~
IIIeH’e U CUCTEMAaTH3aIliA 3HAaHUH.
IIpocreiimne reomMmeTpudeckre GUIrypbl
U UX CBOMcTBa. I3MepeHue
reoMeTPUYECKHUX BEJTMINH.
TpeyrospHUKH.

[TapasiesnbHbIE W TEPIEHAUKYJISPHBIE
MIpsIMBIE.

Oxpy>kHOCTh U Kpyr. ['eomMeTpuueckue
[IOCTPOEHUsA. YIJIbI B OKPY>KHOCTH.
BrinucaHHbIE U OIIHMCAHHBIE OKPYKHOCTH
MHOTOYTOJIBHUKOB.

OnepupoBarp moHATHAMH: (PUTypa, TOUKA, IpsAMasd,
yroui, MHOI'OYI'OJIbHUK, paBHOOEPEHHBIH u
PaBHOCTOPOHHHUI  TPEYTOJIbHUKH, IMPSIMOYTOJIbHBIN
TPEYTOJIbHUK, MeZiiaHa, OWCCEeKTpHCa U  BBICOTA|
TPEYTOJIbHUKA, TapajieJiorpaMM, pPoM0O, IPsSMO-|
YrOJIbHUK, KBaJpaT, Tpamenus; OKPYKHOCTb, Kaca-|
TeJIbHAS; PABEHCTBO U Mo1061e QUryp, TpeyroabHUKOB;
IapajUleJIbHOCTb U IEPIEHAUKYJIAPHOCTh IIPAMBIX,
Yros MexJy IpAMBIMU, CUMMETPUA OTHOCUTEJIBHO|
TOYKH U NPSIMOU; JJTMHA, PACCTOSIHUE, BEJIMUMHA YIJIa,
IO /b, [IEPUMETP.

Hcnonb3oBars ¢opmyJabl: IIEpUMeTpa U IJIOLIAAU
MHOT'OYT'OJIbHUKOB, JJINHBI OKPY>KHOCTH U ILJIOLIA-

00

3 37ech MpeZCTaBJIEHbI DJIEMEHTHI COAEPIKAHMS Kypca, U3yJyaBlinecs B 5—8 Kjaccax U TpeOylolye MOBTOPEHUs, 00001eHNs U
cucremarusanuu. Obpamarbes K 3TOMy MaTepualy MOXKHO B BUJE aKIIEHTA Ha 3aBepIIAIONIeM 3Tale U3ydeHusd Kypca 9
KJIacca WIH PACIpeiesATh 10 COOTBETCTBYIOUIM TEMaTHIECKIM pasziesiaM, U3y4aeMbIM B TeueHre yueOHOTro rojia.
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Ipodonxcerue

HasBanue pasjgesa
(TembI) Kypca (UYuciIo
Yacos)

OcHOBHOE coaepxraHue

OcHOBHbBIE BHU/bI (€ATCIBbHOCTHA oﬁyqalomnxca

IIpsAMas 1 OKpy>KHOCTb.
UeTbIpEXyTOJIBHUKU.  BroucaHHble U
OITMCAHHBIE YeThIPEeXyTOJIbHUKH.
Teopema IIudaropa u Havanma TPHU-
TOHOMeTpuH. PellleHne O0OIMUX Tpe-
YTOJIBHUKOB.

IIpaBusIbHBIE MHOTOYTOJIBHUKH.
IIpeobpa3oBaHus IJIOCKOCTH. J[BU-
»kenust. [Togobue. CuMMeTpus.
IInomans. Beraucienue miomaei.
ITtomau mogoOHBIX QUTYP.
JlexapTOBBI KOOPAVHATHI HAa IUIOCKOCTH.
BekTops! Ha IJIOCKOCTH

JIU Kpyra, 00BEMa IPSAMOYTOJIFHOTO ITapajuIesIel Iesa.
OnepupoBaTh MOHATHAMU: NIPSIMOYIOJIbHAA CUCTEMA|
KOODZUHAT, BEKTOP; MCIOJIb30BAaTh 3TU IOHATHUA VI
IIpeZicTaBJIeHNUs IAHHBIX U PellleHU: 337ja4, B TOM YHUCJIe
13 JIPYTHUX YYeOHBIX NIpeAMeTOoB. Pemarp 3agaum Ha
IIOBTOPEHHE OCHOBHBIX IIOHATHUH, WIIJTIOCTPAIUIO CBs3el
MeXJy PpasjIUYHBIMU 4YacTAMH Kypca. BsIiGuparh
MeTOJ, J/IA PellleHus 3aaui.

PemaTts 3asauu U3 [I0BCeJHEBHOH *KU3HU

[Tpu pazpabotke paboyeli mporpaMMbl B TEMaTHYECKOM IIAHUPOBAHUH TOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
HCIIONB30BAaHMS JIEKTPOHHBIX (LH(POBBIX) 00pPa30BaTENBHBIX PECYPCOB, SABIIOIIMXCS YIeOHO-METOIMIECKIMHI MaTepHaIaMu
(MynbTHMEIUHHBIE TIPOrPaMMBI, JJIEKTPOHHbIE YUeOHHKHU U 3aJaUHUKH, JICKTPOHHBIC OHOIMOTEKH, BUPTYalbHbIC
mab0opaTOPUH, UTPOBBIE IPOTPAMMBIL, KOJUTEKITNH MU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), HCIIONb3yEMBIMHU TSI OOYICHUS U
BOCITMTAHHS Pa3JINYHbIX IPYII MTOJIb30BaTENCH, IPESACTABICHHBIME B IIEKTPOHHOM (IIM(POBOM) BUJIE U PEATU3YIOLIUMH
aupakTraeckne Bosmoxkaoctn MK T, conepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa3oOBaHUH.






NPUMEPHASA PABOYASA NPOrPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA». 7—9 KNTACCbI

LLE/TA N3YYEHNA YYEBHOIO KYPCA

B coBpeMeHHOM I(DPOBOM MHUPE BEPOSTHOCTh M CTATHCTHKA MPHOOPETAIOT
BcE OOMNbBIIYIO 3HAYUMOCTD, KaK ¢ TOYKH 3PCHHUS MPAKTHUCCKUX MPHIOKCHHIH,
TaK ¥ UX POJIU B 00pa3oBaHUU, HEOOXOOUMOM KaxXJOMY ueloBeKy. Bospacraer
YHCIIO MPOQEccHid, NPU OBJIAJCHUN KOTOPBIMH TpeOyercsi Xoporas 0a3oBast
MOJIrOTOBKA B OOJACTH BEPOSTHOCTH M CTATHCTHKH, TaKas MOATOTOBKA BakHA
UL TIPOJNOJDKEHMs O00pa3oBaHMA U A8 YCHEIHOH NpodecCHOHANbHOM
Kapbephl.

Ka/1plii 4eoBeK MOCTOSIHHO TPUHUMAET PEIICHHUsI Ha OCHOBE UMEHOIIUXCSI
Y HEro aaHHBIX. A JUIA 06OCHOBaHHOFO TNPUHATHUA PEIICHUSI B YCIIOBUAX
HEJI0CTaTKa WJIM W30bITKa MH(pOpMAIMU HEOOXOIMMO B TOM YHCJIE XOPOIIO
copMUpOBaHHOE BEPOSATHOCTHOE M CTATUCTHYECKOE MBITIITICHHE.

MiMeHHO T1O3TOMY OCTpPO BCTana HEOOXOAMMOCTh C(HOPMHUPOBATH Y
oOydvaromuxcsi (YHKIIMOHAIBHYIO TPaMOTHOCTh, BKIJIIOYAIOIIYIO B ceOsl B
KaueCTBE HEOThEMJIEMOM  COCTaBJIOIIEH YMEHHE BOCHPUHHUMATh U
KPUTHYECKH AHAJIM3UPOBaTh MH(MOPMALUIO, MPEACTABICHHYIO B Da3JIMYHBIX
(opmax, IOHUMATh BEPOSTHOCTHBIHM XapaKTep MHOIMX PEalIbHbIX IPOLECCOB U
3aBUCUMOCTEH,  IMPOM3BOAUTL  IPOCTEHILINE  BEPOATHOCTHBIE  PaCUETHI.
3HaKOMCTBO C OCHOBHBIMHM MPHHIMIIAMU cOOpa, aHAIM3a W IPENCTaBICHUA
JaHHBIX W3 Pa3IMYHBIX cep KHU3HM OOLIeCTBA W TrOCyJapcTBa IPHOOLIAET
oOyJaromuxcsi K OOINECTBEHHBIM  uHTepecaM.  M3ydeHwe  OCHOB
KOMOMHATOPUKH Pa3BHUBAET HABBIKK OpTaHW3aLUK Iiepedopa M Mmoacuéra yucia
BAapUaHTOB, B TOM 4YHCIE, B MPUKIAAHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAMH
Teopud TpadoB co3aaéT maremarnueckuid (yHmameHT it (GopMHpOBaHUS
KOMITETeHIMH B o0iactu uHpopmaTuku u 1udpoBeix TexHonoruit. [Tomumo
9TOr0, TPH HM3YYCHHHM CTATHCTUKH ¥ BEPOATHOCTH  0OOraIlaroTcs
NPEeNCTaBJICHUsS Y4alluXcsi O COBPEMEHHOW KapTHHE MHpa M METOJaxX ero
uccienoBaHus, (HOpMHpYeTCs NOHMMAHHE POJIM CTATUCTHKH KaK HMCTOYHHUKA
COIMAJIBHO ~ 3HaYyMMOH  MHGOpPMAIMM M 3aKJIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIILICHHSL.

B cooTBeTcTBHMM € NaHHBIMH LIEISMH B CTPYKTYpe HPOrpaMMbl y4eOHOTrO
Kypca «BeposSTHOCTh M CTaTHCTHKa» OCHOBHOM ILIKOJBI BBIJCICHBI CIIEITYIOIINE
coiepKaTeNnbHO-MeToqueckne  JuHuM:  «lIpeacraBieHne  OaHHBIX |
oIcaTellbHasl CTAaTUCTHKA»; «BeposaTHOCTB»; «DJIeMEHTH KOMOHHATOPUKI;
«BBenenue B Teopuio rpadoBy.

Comepxxanne juHHU  «[IpeacTaBieHMe JaHHBIX WM ONHCATEIbHAs
CTATHCTUKa» CIYXUT OCHOBOH Juisi (OPMHUPOBAaHUS HABBIKOB pPabOTHl €
nH(bOpMalUel: OT YTCHHS M WHTEPIpeTalid HHPOPMAIIUH, IPEICTABICHHOH B

MATEMATUKA. 5—9 knacchl 89



TabnuIax, Ha AuarpaMMax u rpadukax jgo cOopa, MpeACTaBICHUS M aHAIN3a
JAHHBIX C UCIOJIb30BAHUEM CTaTHCTHUECKUX XapaKTEPUCTHK CPEIHUX U
paccenBanms. Paboras ¢ maHHBIMH, OOydaromguecsi ydaTcsi CUHMTHIBATh W
HMHTEPIPETUPOBATh JAHHBIE, BBIIBUTATh, apryMEHTUPOBAaTh M KPUTHKOBATh
MIPOCTENIIINE TUTIOTE3BI, PA3MBIIUIATE HaJl (PaKTOpaMH, BBI3BIBAIOIIMMHU W3MEH-
YUBOCTh, U OLEHMBATh WX BIUSIHHE HA paccMaTpHUBacMble BEIMYHUHBI U
IIPOLIECCHI.

WnTynTHBHOE NpencTaBleHUE O CIydallHOH W3MEHYMBOCTHU, HUCCIIEIOBaHHE
3aKOHOMEpPHOCTEHl M TEHAEHIUI CTaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM M
U3Y4eHHUs TeOopuM BepoATHocTel. bosblioe 3HaueHHe 34eCh  HMMEIOT
MpaKTUYECKUe  3aJaHus, B  YAaCTHOCTH ONBITBI C  KJIACCHUECKUMHU
BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHsiTHE BEpOSTHOCTH BBOJIMTCS KaKk Mepa MpaBONoo0Ms CIy4aiiHOro
coObITust. [lpu u3ydeHun Kypca oOydaromuecss 3HaKOMSTCS C MPOCTEHIIMMU
MCTOJAaMH BBIYMCJIICHUA BepOSITHOCTCﬁ B CHy‘{&ﬁHbIX OKCICpUMEHTAX C
PAaBHOBO3MOXHBIMU 3JIEMEHTAPHLBIMU HUCXOJaMU, BEPOATHOCTHBIMH 3aKOHaMH,
TMO3BOJIAIOIIMMU CTaBUTh U PCIIATh 60)’[66 CJIOXKHBIC 3aJ1a4H. B KypC BXOZIAT
HavdaJIbHbIC TMPCACTABJICHUA O CHy‘l&ﬁHbIX BCIIMYHMHAX W HX YHCIOBBIX
XapaKTepUCTHKAX.

Taxoke B paMKax 9TOro Kypca OCYLIECTBISIETCSl 3HAKOMCTBO 00YUarOLIUXCS ©
MHO)KECTBAMH M OCHOBHBIMHM  OIEpalMsIMH  HaJl  MHOXECTBAMHU,
paccMaTpuBalOTCS TPHMEPbl NPUMEHEHUsI Uil PELICHUs 3agad, a Takke
HCIIOIb30BaHMS B IPYTUX MaTeMaTHUECKUX Kypcax U yueOHBIX MpeaMeTax.

MECTO YYEBHOI0 KYPCA B YYEBHOM MJIAHE

B 7—9 xmaccax m3ydaercs Kypc «BepoSTHOCTh U CTaTHCTHUKA», B KOTOPBIi
BXOAAT paznensl: «lIpencraBneHne JaHHBIX W OMMCATENbHAsl CTATHCTHKAY;
«BeposTHOCTEY; «OneMeHTsl KOMOMHATOpHKW»; «BBenenwme B Teopmio
rpadoBy.

Ha u3ydenne naHHOro Kypca OTBOOMT | yueOHBII 4ac B HEAENIO B TEUCHUE
Ka)KHoro rofa oOydenws, Bcero 102 yaeOHBIX daca.

COAEP)XAHWME YYEBHOI'O KYPCA (N0 rOAAM OBYYEHUA)

7 Knacc

[IpencraBnenre JaHHBIX B BHZC TAOIUII, THArpaMM, TPaQuKOB. 3aroTHEHNE
Ta0IIUI, YTEHHE W IIOCTPOCHUE IUarpaMM (CTOMOMKOBEIX (CTONOYATHIX) H
KpyroBbix). UYreHme rpaduKOB  peampHBIX — TporeccoB.  3BneucHne
WHPOPMANIMK W3 TUArpaMM H TaONUIl, WCIONTH30BAHWE W WHTEPIPETAINS
JTAHHBIX.

OmnmcaTenpHast CTaTUCTHKA: CpeTHEEe apUPMETHIECKOe, MEIUaHa, pa3Max,
HauOOIbIIee U HAaWMEHBIICEe 3HAUCHHUS HA0Opa YHCIIOBBIX NAaHHBIX. [IpmMepsl
Cly4aiiHOM M3MEHYUBOCTH.

90 MpumepHas paboyas nporpamma



CiyyaifHbplii 9KCcHiepuMeHT (OIIBIT) M ciiydaiiHoe coObiThe. BeposTHOCT U
yactoTa. PoNb MayoBEpOSTHBIX M MPAKTHYECKH JIOCTOBEPHBIX COOBITHH B
pupoje 1 B odmiecTBe. MoHeTa M UrpajibHasi KOCTh B TECOPUHU BEPOSITHOCTEH.

I'pad, Bepmmnua, pedpo. Cremenp BepmmHbl. Uncimo pédep m cymmapHas
crenens BepunH. [Ipencrasnenue o ceszHocTH rpada. Lenn u nuxier. [Tytu B
rpacdax. O0xox rpada (diepo myth). [IpencraBicHrue 00 OPUCHTUPOBAHHOM
rpage. Pemenue 3aa4 ¢ momorpto rpados.

8 Kknacc

[IpencraBnenue JaHHBIX B BUJIE TAOJIHII, AUATPaMM, TpadrKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Omepanu Haj
MHOXKECTBaMU: 00beJMHEHNE, TTIepeceueHune, qononHenne. CBoiicTBa onepanuii
HaJ MHOXECTBAaMH: MEPEMECTUTENIbHOE, COYeTaTeIbHOe, paclpeeuTeNbHOE,
BKItoueHus. Mcronb3oBanne Tpaduueckoro MpeiCTaBICHUs] MHOXKECTB IS
OIrcCaHus p€aJIbHBIX IMPOLECCOB U HBHCHHﬁ, Ipy pCUICHUH 3a/1a4.

N3mepenue paccemBaHus AaHHBIX. [(ucriepcust U cTaHAapTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpOB. JlMarpamma pacceuBaHusl.

OnemeHTapHble COOBITUS ciy4daiiHOro onbita. CiydaliHble COOBITHS.
BepositHoctit  coObITHIL. OIBITHI ¢ PaBHOBO3MOXKHBIMU  AJIEMEHTAPHBIMH
coObitisaMu.  CirydaiiHbelii  BbIOOp. CBA3b MEXAY MAJIOBEPOATHBIMH U
MPaKTUYECKU JOCTOBEPHBIMU COOBITUSMH B IIPUPOJIE, OOIIECTBE U HaYKeE.

HepeBo. CBoiicTBa JEpeBbEB: EAMHCTBEHHOCTb ITyTH, CYIIECTBOBaHUE
BHCSYEH BEPIIMHBI, CBSA3b MEKIY YMCIOM BEpIIMH U yucioMm pébdep. [IpaBuio
YMHOXEHUA. Pelienne 3a1a4 ¢ mnoMomsio rpados.

[IporuBononoxkubie coObiTHs. Jnarpamma Oiinepa. OObequHeHHE U
nepecedeHre coObiTHid. HecoBmecTHbie coObITHs. DopMysna CIOKEHHS
BEPOATHOCTEN. Y CIIOBHAsA BEpOsATHOCTh. [IpaBuno ymHoxenus. HezaBucumble
coObitrs. [IpencraBinenne skcrepuMeHTa B BHAE JepeBa. Pemenue 3amad Ha
HaXO0XJICHHE BEPOSITHOCTEH C MOMOILBIO JepeBa CIydalfHOrO 3KCIEepPUMEHTa,
auarpaMm Dinepa.

9 Kknacc

[IpencraBnenne pJaHHBIX B BHAE TaOmWI, JuarpaMM, TpaduUKoB,
MHTEpHpEeTalysl JaHHbIX. UTeHHE U MOCTPOEHHE TaOIuIl, 1ruarpaMM, rpadukos
T10 peasTbHbIM JaHHBIM.

[epectanoBku u pakxropuan. CoueTaHus U YUCTIO codeTaHnu. TpeyronpHuK
[Nackans. Pemmenne 3a1ad ¢ ncmons30BaHEM KOMOMHATOPHKH.

I'eomerpraeckas BeposITHOCTh. CoydaifHBIA BBIOOp TOYKH W3 (UTYpPHI Ha
TUTOCKOCTH, U3 OTpe3Ka U U3 YU OKPYKHOCTH.

Ucneitanne. Ycenex u Heymada. Cepus WCOBITAaHWK A0 TIEPBOTO ycrexa.
Cepust ucnipitannii bepaymn. BeposiTHocTH cOOBITHI B cepun MCHBITAHUH
bepnymnu.

Cayuaiinasi BeTMYMHA W paclpesielieHHe BeposiTHOCTeH. MaremaTnieckoe
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oXugaHue W jaucriepcus. [Ipumepsl MaTeMaTHUecKOro OXHJIAHHS — Kak
TEOPETHYECKOr0 CPETHET0 3HAUCHNUS BETMYNHBL. MaTeMaTHYeCKoe OXKHIaHuE U
JMCTIepCUsl CIyJailHOW BEJMYMHBI «UHCIO YCIEXOB B CEPHU HCIBITAHHH
Beprymmm».

[NonsiTue o 3akoHe OoNbIINX YHceN. M3MepeHne BeposTHOCTEH ¢ MTOMOIIBIO
4acToT. Ponb 1 3HaYeHHe 3aKOHa OOBIIMX YHUCEI B IPUPOIE U OOLIECTBE.

MAAHWPYEMBIE TMPEAMETHBIE PE3Y/IbTATbI OCBOEHMSA NPUMEPHOW
PABOYEN MPOrPAMMbI KYPCA (MO r0jAM OBYYEHNS)

[IpeaMeTHBIE PE3yNbTaThl OCBOEHHS Kypca «BeposSTHOCTh U CTATHCTHKA» B
7—9 kmaccax XapaKkTepU3YFOTCsI CISIYIONIMH YMEHUSIMH.

7 Knacc

6 Uurarp wuH(bOpMaIMIO, TNPECTABICHHYIO B TalOiMIax, Ha JaudarpaMmax;
NPEJICTABIAT JIaHHbIe B BUJIE TAOJIHI], CTPOUThH JAUArPaMMbl (CTOIONKOBBIE
(cronbuaTtpie) ¥ KPyroBbie) 10 MaCCUBAM 3HAUCHHUH.

6 OnuceiBaTh W  HMHTEPIPETUPOBATH pealibHble YHCIOBBIE JaHHBIE,
NpeJICTaBICHHbBIC B TA0NIUIIAX, HA AUarpamMmax, rpadukax.

6 Vcnonp3oBaTe s OMKMCAHMS [aHHBIX CTATHCTHYCCKHE XapaKTCPHCTHKM:
cpenHee  apudMeTHueckoe, MeAuWaHa, HauOoibllee M HAMMEHbIIee
3HAYCHUSI, pa3Max.

6 IMmerp mnpexacraBieHUEe O CIydallHOM W3MEHYMBOCTM Ha IpUMeEpax LEH,
GU3MYecCKHX ~ BEIHYHH, AQHTPOTMIOMETPUUECKUX  JIAHHBIX; UMETh
MIPEICTABIEHUE O CTATUCTUYECKON YCTONUYHNBOCTH.

8 knacc

6 l3Bnekate m mpeoOpa3oBbIBATE MH(OPMALUIO, NPEICTaBICHHYIO B BHUIC
TalOnui, auarpamM, TpadUKoB; NPEACTABIATH JaHHBIE B BHAE TAOMHIL,
JarpamMM, rpapuKoB.

6 OnucpIBaTh JaHHBIE C ITOMOIIBIO CTATHCTHYECKMX IOKa3aTelel: CpegHnX
3HAUeHWH M Mep pacceuBaHus (pa3Max, IHUCTIEPCHsT M CTaHAAPTHOE
OTKJIOHEHHE).

6 HaxonTh 9acTOTHI YMCIIOBBIX 3HAUCHNI U 9aCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yapTaTaM U3MEpeHHUN U HAOIIOICHIIA.

6 HaxomuTe BEpOSTHOCTH CIy4alHBIX COOBITHI B OMBITaX, 3HAas BEPOSTHOCTU
9JIEMEHTAPHBIX COOBITHH, B TOM YHCIE B ONBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMA COOBITHAMHU.

6 Vcronb3oBaTh TrpaduyecKre MOJAENU: JIEPEBO CIYYallHOTO SKCIEPHMEHTA,
JarpaMMBbl Diiniepa, duciioBas mpsimMast.

6 OnepupoBaTb TMOHATHAMHU: MHOXXECTBO, IIOJMHOMKECTBO; BBIOJIHATH
orepany HaJ, MHO)KECTBAMH: OOBEAWHEHHE, NepeceueHne, JIOMOIHEHNE,;

92 MpumepHas paboyas nporpamma
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TEMATWUYECKOE N/IAHUPOBAHWUE YYEBHOIO KYPCA (N0
rOlAM OBYYEHNSA)

7 xnacc (He MeHee 34 y)

HasBaHue pasjgesa

OCHOBHOE COAep:KaHue
(rembl) (UuHcCI0 YaCoOB) ACP

XapaKTepI/ICTI/IKa ACATECJIBHOCTHA 06yqa10mnxc;1

IIpeacraBieHue IIpencraBieHue JJaHHBIX B TabJIUIAX.
MaHHBIX (77 1) IIpakTuueckue BBIYMCJIECHUA o
TabJIMYHBIM JIaHHBIM. VI3BJIeUueHHEe U
WHTEpIpeTanus TabJIUYHBIX JIaHHBIX.
ITpakTmueckas pabora «TabrumsI».
I'padprueckoe npezcraBieHne TAHHBIX B
BUJIE KPYTOBBIX, CTOJIOUKOBBIX
(crosnbuatpix) auarpaMm. YreHuwe W
[IOCTpOeHre  auarpaMm. IIpumepsi
JieMorpaduIecKux JinarpaMm.
IIpakTrueckast pabora «/uarpaMmMbI»

OcBauBarh COCOOBI IIPECTABIEHNS CTATUCTHUECKHUX]
JIAHHBIX ¥ YMCJIOBBIX MACCHBOB C IIOMOIIBIO TabJIUI U
JUarpamMM C UCIIOJIb30BAHUEM aKTyaJbHBIX M BaKHBIX
JAHHBIX (meMorpaduueckue JaHHBIE, [IPOU3BOZICTBO
[IPOMBIINIJIEHHOM U CEJIbCKOXO035MCTBEHHOU PO/IYKIIUH,
0011ecTBEHHbIE U IPUPO/IHBIE SIBJICHMUS).

Hsyuarp MeToabl PabOThl ¢ TaOJUYHBIMU U Tpadu-
YECKUMHU [PE/JCTABJIIEHUsMH JIAHHBIX C ITOMOIIIBIO|
1(1(POBBIX PECYPCOB B XO/I€ IPAKTHUECKHUX PAabOT

OnucareabHasA YucioBbie Habopbl. Cpennee apud-
crarucruka (8 a) MeTHUYeCKOe.

Menmrana 4YHCIOBOrO Habopa. YcCToti-
YUBOCTb MeJIUAHBI.

IIpakTtuyeckass  pabora  «CpenHue)
3HAYEHUA».

HauGosnpliiee 1 HauMeHblIlee 3HAYEHIIS
YHCI0BOTO Habopa. Pazmax

OcBauBaTh NOHATHUA: YHUCIOBOH HAbOp, Mepa IieH-
TpaJbHOM TeHAeHIUM (Mepa IeHTpa), B TOM YHCII€]
cpeftee apudMeTHIecKoe, MeIhaHa.

OnucepIiBaTh CTAaTHUCTUYECKHE JIaHHBIE C IIOMOIIBIO
cpenHero apuMeTHUecKoro ¥ Me[uaHbl. Perrath
3a/a4u.

H3syuaTh CBOMCTBA CPEIHUX, B TOM YHCJIE C TOMOIIBIO
11 POBBIX PECYPCOB, B X0/I€ MTPAKTUUECKUX PabOT.




ennediodu seroged seHdannd] |

Ipodonxcerue

HasBanue pasjgesa
(TembI) (UMCIIO YACOB)

OcHOBHOE coaepxraHue

XapaKTepI/ICTI/IKa ACATECIBbHOCTHA OﬁyanOIIII/IXCH

OCBaI/IBaT]; IIOHATHUA: HaI/I60.TII)IHee U HAUMEHBbIIIEee
3HAYEHUS YUCJIOBOTO MACCHBA, Pa3Max.

PemaTh 3agaun Ha BBIOOp criocoOa ONMUCAHUS TaHHBIX|
B COOTBETCTBHU C TPHUPONOH MJAHHBIX M IEJISIMU
HCCJIEIOBAHUS

CiayuaiiHast U3MEH-
YHUBOCTH
61

CiygyaiiHass U3MEHUYHBOCTH (IIPUMEpHI).
YacroTa 3HaYeHUN B MacCUBE JAHHBIX.
I'pynnuposka. I'mcrorpaMmel.
IlpakTrueckass pabora «CiygyafiHas
HU3MEHYUBOCTb»

OcBauBaTh NMOHATHA: YACTOTA 3HAYEHHUH B MAacCUBE]
JTAHHBIX, TPYIIHUPOBKA JAHHBIX, THCTOTPAMMA.
CTpouTh ¥ aHAJIM3UPOBATh TMCTOIPAMMBI, MOAGH-
paTh MOAXO/AIIHIA AT IPYIIIIUPOBKH.

OcBamBarh rpabuyvecKre IIPE/CTABIEHUSI PA3HbIX
BU/IOB CJIy4alHOU HM3MEHYHBOCTH, B TOM 4YHCJIE (|
[IOMOIIBIO IH(MPOBBIX PECYPCOB, B XO7le IPAKTUYECKOH]
paboTsr

BBeneHue B TeOpUIO
rpados (4 1)

I'pad, BepmmnHa, pebpo. IIpencras-
JIeHHe 3a/ladyd ¢ IOoMoIIbio rpada.
Cremenb (BaJIEGHTHOCTb)  BEPIIUHBI.
Yucno pébep M CyMMapHas CTEIeHb
BepiuH. Ilens u nuki. Ilyte B rpade.
IIpencraBieHre o CBA3HOCTH Trpada.
O6xom  rtpada  (9iiepoB  MyTh).
IIpencraBienre 06 OpPHEHTUPOBAHHBIX
rpadax

OcBauBarh moHaTua: rpad, BepruHa rpada, pedpo
rpacda, crereHs (BaJIEHTHOCTh BEPIINHBI), IENb U ITUKJI.
OcBauBarh NOHATUA: IIyTh B rpade, SUIEPOB IIyTh,
06xop rpada, OprHeHTUPOBAHHBIH Tpad.

Pewmars 3asauy Ha IOUCK CYMMBI CTelleHel BepIluH
rpada, Ha moOMCK o0xofa rpacda, Ha MOUCK IMyTeH B
OpPUEHTHPOBAHHBIX rpadax.

OcBamnBarh cocoGsbI IIPEICTABIIEHNs 33/1a4 U3 Kypca
anreGppl, T€OMETPUH, TEOPUHU BEPOATHOCTEH, JPYTHX
[IPEIMETOB C IOMOIIbI0 rpadoB (KapTsl,
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CXEMBI, DJIEKTPUIECKUE
COOTBETCTBHS) HA IPUMEPAX

neny, (QYHKIMOHAIbHBIE

BepoATHOCTH U ya-
CTOTA CIyYAHHOrO
coobITHA (4 1)

ONBIT W  CJIy4alHOe
cobbITHe. BeposATHOCTP U  YACTOTA
coObITHA. Posb  MaJIOBEPOATHBIX ¥
TIPAKTUYECKU JIOCTOBEPHBIX COOBITUH B
npuposie U B obmiectBe. MoHera u

CryyaliHbIN

OcBanBaTh MOHATHA: CJIYIAHHBIN OIBIT U CIIyIalHOE
COOBITHE, MAJOBEPOATHOE U IIPAKTUIECKH JIOCTOBEPHOE
coObITHE.

H3syyars 3HAYNMOCTH MAJIOBEPOATHBIX COOBITHH B
IIpUpoJie U OOIecTBe HA BaKHBIX IpHUMepax (aBapwuu,)

UrpasibHas KOCTh B TEOpUH 1,
BEPOSTHOCTEIA. HEeCUaCTHBIE ciIydau, 3a1uTa TIepCOHAJIBHON
IpakTideckass  pabora  «Yacrora| MHOPOpMaiuu, mepesraya JlAHHBIX). .
BBIITAZIEHIS OpJIa» UsyuaTh POJIb KJIACCUUECKUX BEPOSATHOCTHBIX MOZIETIEH
(MoHeTa, UTpayibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Ha6mogars U u3y4yarh 4acTOTY COOBITUHA B MPOCTHIX|
SKCIIEPUMEHTAaxX, B TOM YHCJIE€ C MOMOIIBI0 IH(PPOBBIX
PEeCypCoB, B XO/ie IPAKTHUECKOH PaboThI
006o001IeHe, KOH- IIpencrasienue IAHHBIX. Omnmuca-
TPOJIb (5 1) TeJbHAs ~ CTATUCTUKA. BeposTHoct| IIOBTOPATH H3YyYEHHOE M BBICTPAMBATH CHCTEMY

CJIyJaHHOTO COOBITHA

3HAHUU.

Pemath 3agayM Ha TMPEJCTaBJI€HNE U OIHCAHUE
JIAaHHBIX C IIOMOIIBI0O M3YYEHHBIX XapaKTEPHUCTUK.
OGcy:kaaTh NpUMeEpPbl CIYUYaHHBIX COOBITHH, MaJo-
BEPOSITHBIX U TMPAKTHYECKU JIOCTOBEPHBIX CIyUaHHBIX|
COOBITHI, UX POJIU B IPUPOJIE U JKU3HHU UeIOBEKa




enwediodu seroged seHdanwnd| |

8 knacc (He MeHee 34 4)

HasBaHue pasjgesa
(TembI) (UMCJIO YACOB)

OcHOBHOE coaepxraHue

XapaKTepI/ICTI/IKa ACATECIBbHOCTHA OﬁyanOIIII/IXCH

IToBTOpenue Kypca
7 Kjaacca
(49

IIpencrasienue JAHHBIX. Omnuca-
TeapHasg  cratuctuka.  CaydaiiHas
u3MeHYuBOCTh. CpeZHHEe YHCJI0BOTO
Habopa.

CiygaiiHple CcOOBITHA. BepoATHOCTH 1
YaCTOTHI. Knaccuueckue — mojenw
TEOPDUM  BEPOSATHOCTEH: MOHETa U

urpajibHasd KOCTb

HOBTOPHTB I/ISy“IeHHoe U BbICTpauUBaTh CI/ICTeMy
3HAHUMH.

Pemrars 3agaum Ha MPEACTaBJIIEHHE U OIIMCAHUE|
JAHHBIX C TIOMOIIBI0 HBYUYEHHBIX XapPaKTEPUCTHUK.
Pemarp 3agauu Ha IIPEJCTABJIEHNE IPYIIHUPOBAHHBIX]
JIAHHBIX U OMKACAHKE CTyYalHOU M3MEHUYMBOCTH.
Pemars 3a7a4u Ha OIPEEIEHUE YaCTOThI CIyIaiHbIX]
cOOBITUH, 06CYXK/IeHE TPUMEPOB CIIYJaHHBIX COOBITHH,
MaJIOBEPOATHBIX W IIPAKTHYECKH  JIOCTOBEPHBIX
CJIyJaHHBIX COOBITHH, WX POJH B IPUPOJE U >KU3HH
YyesIoBeKa

OnucarejgbHas cTa-

OtknoHeHusa. Jlucnepcuss YHCIIOBOTO

OcBauBaTh NOHATHUA: JAUCIIEPCHUA U CTaHJAPTHOE

HEHHE, IIepeceueHne, 0IO0JIHEHHNE.

Tucruka. PacceuBa- Habopa. CraHZapTHOe OTKJIOHEHHE| OTKJIOHEHHE, HCIIOIb30BaTh 3TU XapaKTEPUCTUKU JJIA
HUE JaHHBIX (4 1) YHCJIOBOTO Habopa. JluarpamMMpl| OIMCAaHWA pPacCeUBAHUA JJAHHBIX.
pacceuBanusa BoiaBurarh rumoresbl 00 OTCYTCTBUM WM HATUYUU
CBSI3U 110 IMarpaMMaM paccenBaHUs.
Crpours JUarpaMMbl pacceMBaHUA MO UMeEIIINMCH]
JIAaHHBIM, B TOM YHUCJIe C IIOMOIIbI0 KOMIIbIOTEPA
MHuo:xecrBa (4 1) OcBauBaTh HMOHATHA: MHOXKECTBO, 3JIEMEHT MHOMKe-|
MHozkectBO, moaMHOXKecTBO.  Orme-
CTBa, IOAMHOKECTBO.
panuu  HaJ MHOMKECTBAaMH: OOBEIH-

BBINOJIHATE oONepanuu HaJ, MHOMECTBaMU: 00be-

JAUHEHUE, IIepeceueHue, JOIOTHEHHNE.
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CpoiicTBa omepanuii HaJ  MHOXKe-
CTBAMH:  I[IE€PEMECTUTEIPHOE,  COue-
TaTeJIbHOE, pacrpeiesIuTeIbHO.,
BKJIIOUEHMS.

I'padpuueckoe mpencTaBiIeHe MHO-
JKECTB

Hcnons3oBars CBOWCTBA: IIE€PEMECTUTEIBHOE, CO-
yeTaTeJIbHOe, pacrpe/ieuTesIbHoe, BKJIIOUEHUS.
Hcnoab3oBars rpaduyeckoe IIPeJCTABJIEHUE MHO-
JKeCTB IIPH ONIMCAHUH PeaTbHBIX IIPOIECCOB U ABJIEHHH,
IIPU pelIeHu  33/1a4 U3 APYTUX YIeOHBIX IPEAMETOB I
KypCOB

BepoarHocTh
CIy4aiiHOTO COOBITHSA
619

dneMeHTapHbIe coObITHA. CoydaliHbIe
COOBITHA. BiraronpuATCTBYIOIINE
aJIeMeHTapHble coObITHA. BeposATHoCTH
coObITHH. OTBITHI C PABHOBO3MOXKHBIMHY]
BJIeMEHTapHBIMHU
cobbrTraME. CyJaiHBIA BEIOOD.
ITpaktudeckass pabora «OOBITBI C

OcBauBaTh MOHATHA: JJIEMEHTAPHOE COOBITHE, CITy-
yaifHOe COOBITHE KaK COBOKYITHOCTh OJIarOIpHAT-
CTBYIOIIIUX 9JIEMEHTAPHbBIX CO6BITI/II>1, PaBHOBO3MOKHBIE
3JIeMeHTapHbIe COOBITHA.

Pemiarp 3asayu HAa BBIUHNCJIEHHE BEPOSTHOCTEH CO-
OBITUH IIO BEPOATHOCTAM 3JIEMEHTAPHBIX COOBITUH
CJIy9alHOTO OIIBITA.

PaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMU| Pemiarp 3agayu Ha BBIUYNC/IEHHE BEPOSTHOCTEH CO-
COOBITHSIMU» OBITUII B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTap-
HBIMH COOBITHAMHU, B TOM YHCJIE C IOMOIIBIO KOM-
IIpIOTEpA.
IIpoBOANTH U U3y4aTh ONBITHI C PABHOBO3MOXKHBIMHU
3JIeMeHTapHBIMU  COOBITHSIMU  (C  HCIIOJIb30BAaHUEM
MOHET, WTPAJbHBIX KOCTEH, APYTHX MOJeJeH) B XOjie
MIPAaKTUYECKOH PaboThI
BBeaenue B Teopuio HepeBo. CpoiictBa fiepeBa: €IUH- (cpamBaTh HMOHATHA: JEPEBO Kak rpad 6e3 IUKIA,
rpa¢os (4 1) CTBEHHOCTb  IIyTH,  CyINECTBOBAHHUE pycgyas BepiIuHa (JIMCT), BETBb JiepeBa, IyTh B Jlepese,
BUCAYEH BEDINMHBI, CBA3H MEXY| nuamerp sepesa.
YHMCJIOM BEPIIMH W 4YHCIOM pEGep. Uzyuarp cBOMCTBaA JIEPEBA: CYIECTBOBAHUE BUCAYEH
IIpaBysIO yMHOMXKEHHA BEepIINHBI, €JWHCTBEHHOCTb IIyTH MEXAy /JABYMs]

BEPIINHAMU, CBA3b MEXK/Y YUCJIOM BEPIIHUH U YHCIOM
pébep.




00T
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IIpodoicerue

HasBanue pasaena
(TembI) (UMCJIO YACOB)

OcHOBHOE coaepxraHue

XapaKTepI/ICTI/IKa ACATECIBHOCTHA OﬁyanOIIII/IXCH

Pemars 3agaum Ha IIOMCK WU IIepeYHCIIeHHe IyTed B
JlepeBe, OIpe/ieJIeHe YHCIa BEPIIMH WiIn pPEGep B
JlepeBe, 00x0oi OWHADHOrO JlepeBa, B TOM YHCJE C|
NIPYMMEHEHHEM IIPABUJIa YMHOKEHUA

CiayuaiiHbIe COOBITHUS
(8w)

ITporuBonoNOXKHOE  cobbITHe.  [lma-
rpamma Jistepa. OObeIUHEHWE U
nepeceueHne coObITUH. HecoBMecTHBIE
COOBITHA. dopmyiia CJIOXKEHUA
BeposATHOCTeH. [IpaBWIO YMHOXKEHUS
BEPOATHOCTEH. YCIOBHASA BEPOATHOCTb.
HezaBucrumsie COOBITHA.
IIpencraBieHre CIy9aiHOTO — BKCIIe-
pPHMEHTA B BUJIE IEpEBA

OcBanBaTh NOHATUA: B3aUMHO IPOTHBOIIOJIOKHBIE
cOOBITHsA, OIEpaIluy Ha/ COOBITUAMU, OObEAUHEHHE U
nepeceyeHne COOBITHH, MuarpamMma Jiiepa (Jiimepa—
BeHHA), COBMECTHbIE U HECOBMECTHBIE COOBITHUA.
H3syuaTs TEeOpeMbl O BEPOATHOCTH OO'bEIMHEHUA JIBYX
co0ObITH (POPMYJIBI CIIOJKEHUS BEPOSITHOCTEH).
Pewars 3agaum, B TOM YHCJIE TEKCTOBBIE 33JIaUuM HA
olpefieJIeHWEe  BEPOATHOCTEH  OOBEUHEHHWS U
repeceyeHus: COOBITHH € MTOMOIIBIO YHCIIOBOM MPSMOH,
JirarpaMm dusiepa, GOpMyJIbl CIIOKEHUS BEPOATHOCTEN.
OcBauBaTh NOHATHA: IPABWIO YMHOMXEHUSI BEPO-
SATHOCTEH, YCIOBHAas BEPOSTHOCTb, HE3aBUCHMbIE
COOBITHS JIEPEBO CITYIAHHOT'O OIIBITA.

Usyuars cBoiictBa (OIpeseieHNs]) He3aBUCHMbIX
COOBITHIA.

Pemars 3agaumM Ha OIpee/IeHNe U HUCIIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHI.
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T0T

Pemarp 3asa4yu Ha IIOWCK BEPOATHOCTEH, B TOM YHCIIE
VCJIOBHBIX, C WCIOJIb30BAHHEM JIEPEBA CIIyIAHHOIO
OIIBITA

006o00enue,
KOHTPOJIb (4 1)

IIpencrasienue JAHHBIX. Onuca-
TeJIbHasA craTtucrtuka. I'padrel. Bepo-
ATHOCTh CJIy9alHOTO COOBITHA. OIle-
MEHTBI KOM6I/IHaT0pI/IKI/I

HOBTOp}ITh HsyquHoe U BbBICTpaUBaTh CHCTEMY
3HAHWI.

Pemrars 3agaum Ha M[PEACTaBJIIEHHE U OIMCAHUE|
JAHHBIX C TIOMOINBI0 H3YYEHHBIX XapaKTEPUCTHUK.
Pemarp 3agauu ¢ nIprMeHeHneM rpados.

Pematp 3amaum Ha HaXOX/JeHUE BEPOATHOCTU CJIy-
YAHHOTO COOBITHSI IO BEPOSTHOCTSM 3JIEMEHTAPHBIX]
COOBITHI, B TOM YHCJIE B OIBITAX C PABHOBO3MOKHBIMU
3JIeMEHTaPHBIMU COOBITHSIMU.

Pemiarp 3ajaun HA HAXOXK/IEHHE BEPOATHOCTEH
0o0BeIMHEHNs] U TIepeceYeHusi COOBITHI, B TOM YHCJIE
HE3aBUCUMBIX, C HCIOJIB30BAaHHEM TIpadHUUECKUX
IIPEJICTaBJIEHUH U iepeBa CIy9IaiiHOTO OIbITA.

Pemarp 3agayd Ha IepevYHC/IeHNe KOMOWHAIUH
(uMcra TEepecTaHOBOK, YMC/Ia COYETAHHWH), HA Ha-
XOK/IEHWEe BEPOSATHOCTEN COOBITMH € TpUMeHeHUeM
KOMOWHATOPHUKH, B TOM YHCJIE C KCIOJIH30BAaHUEM
TpeyrosbHUKa [lackana
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9 knacc (He MeHee 34 4)

HasBaHue pasjgesa
(TembI) (UMCJIO YACOB)

OcHOBHOE coaepxraHue

XapaKTepI/ICTI/IKa ACATECIBbHOCTHA OﬁyanOIIII/IXCH

IToBTOpenue Kypca
8 k1acca
(49

IIpencrasienue JaHHBIX. Ormca-
TeJqpHAsA craTHUcTUKa. Onepanuu Haj
cobrrTrsaMHY. He3aBrCHMOCTD COOBITHI

HOBTOp}ITb Hsyqeﬂﬂoe nu BbICTpauBaThb CHCTEMY)|
3HAHWH.

Pemrarsr 3agaum Ha IIpEJACTaBJI€HHE M OIIMCAHUE
JaHHBIX.

Pemiarp 3ajayd  HAa HAXOXJ/IEHHE BepPOSATHOCTEU
00BeIMHEHNs] U TI€PECeUeHHs] COOBITHH, B TOM YHCJIE
HE3aBUCUMBIX, C HCIIOJIb30BAaHUEM TIpadUYecKux|
IIPEJICTaBJIEHUH U iepeBa CIyIaiiHOTO OIIbITA.

Pemath 3agayd Ha IepevYHC/IeHHe KOMOWHAIMH
(umcya TepecTaHOBOK, YHCJIa COYETAHWH), Ha Ha-
XOXK/IEHHE BEPOSATHOCTEH COOBITUH € TPUMEHEHUEM
KOMOWHATOPHUKH, B TOM YHCJIE€ C KCIOJIb30BAaHHEM
TpeyrosbHUKa [lackana

dJIeMeHTbI KOMOU-
HATOPUKHU (4 1)

Komb6uHaTOpHOE IPABIJIO YMHOXKEHUA.
IlepecranoBku. ®akropuan. CoueraHusa
U 4uceao couyeTaHud. TpeyrosbHUK
ITackans. [Ipaktuueckas paboral
«Bprunciienue BEpOATHOCTeN c
HCII0JIb30BAHUEM KOMOMHATOPHBIX|
(pYHKIIUH 37IEKTPOHHBIX TaOJIUIL»

OcBauBarh MNOHATUA: KOMOHWHATODHOE IIPABIUIO|
YMHOXKEHUsI, YIOpsA/I0YeHHas Mapa, TPolKa 0ObEeKTOB,
IIEPECTAHOBKA, (haKTOpPHaI YHCJIA, COYETAHUE, UUCIIO|
COUeTaHUH, TPEYTOJIbHUK [1acKkass.

Pewars 3asauu Ha IEPEUYHCIIEHHE YIIOPSJOYEeHHBIX|
map, TPOEK, IepevHcIeHre IEPECTAHOBOK U COUETAHHH]
BJIEMEHTOB Pa3JINYHBIX MHOKECTB.

Pemars 3agauu Ha IPUMEHEHHE YKCIa COYETAHWH B
anrebpe (CokpaléHHOe yMHOXKeHue, 0nHOM HbioTOHA).
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Pemarp, npuMeHas KOMOWHATOPDHKY, 3aJauydl Ha
BBIYUCJIEHUE BEPOSITHOCTEH, B TOM YHCJIE C ITOMOIIBIO
9JIEKTPOHHBIX TA0JIHIL B XO/Ie TPAKTUIECKOU PabOThI

T'eomeTrpuueckasn
BEpPOATHOCTH (4 1)

leomerpuueckass BepoATHOCTh. Ciry-
YalHBIH BBIOOD TOYKM U3 (GUIYPHI Ha
IUIOCKOCTH, W3 OTpe3Ka, U3 [IyTH
OKDY?>KHOCTH

OcBauBaTh NOHSTHE TEOMETPUYECKOH BEPOSATHOCTH.
Pemarp 3agauu Ha HaXOXK/I€eHUE BEPOSATHOCTEH B
OIIbITaX, IMPEACTAaBUMBIX KaK BBIOOD TOYEK W3 MHO-
TOYTOJIbHUKA, Kpyra, OTpe3Ka FJIM JYTH OKPY>KHOCTH,
YHCJIOBOTO ITPOMEKYTKA

HcnbiTaHusA
Bepuysu (6 1)

Wcnertanne. Yerex u Heymada. Cepus
WUCOBITAaHUM /10 IepBOro  yclexa.
Wcnerranusa beprysum. BepodTtHocTn
COOBITUH B CEepPUH  HCIBITAaHUHN
Bepuysuin.  I[Ipaktuyeckas — pabora
«HWcnpiTanua beprysimn»

OcBauBaTh IOHATHA: WCIBITAHNE, 3JIeMEHTAPHOE
coObITHE B HCHBITAaHWM (ycex W Heyzada), cepud
WCIIBITAHNH, HACTyIJIEHHE IIepBOro ycmexa (Heyzadwn),
cepHs UCIIbITAaHUH BepHysuim.

Pemrare 3agauyuM HAa HAXOXKJEHHWE BEPOATHOCTEH CO-
OBITUH B CEPUH UCIBITAHUU /IO IIEPBOTO yCIIeXa, B TOM
ypcjae ¢ IpuMeHeHHeM (OpMysbI  CyMMBI  Teo-|
MeTPUUYECKOH IPOrPECCUH.

Pemrate 3asauum  Ha HAaxXOX/IeHHE BepOATHOCTEN
9JIEMEHTApHBIX COOBITHH B cepuu HCHIbITAaHUH bep-
HYJUIM, Ha HaXOXKJIeHUe BEPOATHOCTU OIPEAEIEHHOTO
Yypcja YCIIEXOB B CEPUM UCHBITAHUN bepHysm.
HN3yuars B XOA€ NPAKTHYECKOH PpaGoThl, B TOM
Yypce C IOMOLIpI0 IHM(MPOBBIX PECYPCOB, CBOHCTBA
BEPOATHOCTHU B CEpUU UCIbITAaHUN BepHysun

CayuaiiHast
BesanuyuHa (6 I)

CnayyaliHasi BeJIWYHHA U pacrpe/ie-
JIeHue BeposiTHOCTeH. MaTemMaTuyeckoe
OXKUJIAHWE W JUCIEPCHS CIyJalHOHN
BEJINYUHBI. IIpumeps

MaTEMAaTHYECKOr'o OXKMJaHUA KaK

OcBouTh NMOHATHA: CIydyallHas BeJNYHHA, 3HAYEHE
CJIyJaiHOH BEJIMUMHBI, PACIPe/ieIeHIe BEPOSITHOCTEH.
Usyuath U 00CY:KAATH IIPUMEPHI IUCKPETHBIX U He-|
MIPEPHIBHBIX CJIYYAHHBIX BEJTUIUH (POCT, BEC YEJIO-
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HasBanHue pasjgesa
(TembI) (UMCJIO YACOB)

OcHOBHOE coaepxraHue

XapaKTepI/ICTI/IKa ACATECIBbHOCTHA OﬁyanOIIII/IXCH

TEOPETUIECKOTO CPEHEro 3HAaUeHUA
BEJIMUUHBI.

IToHATHE O B3aKOHE OOJBIINX YHCEI.
VI3mepeHne BEpOATHOCTEH C ITOMOIIIBIO
4yacToT. IIpuMeHeHre 3aKOHA OOJIBIITUX
quce

BeKa, YHCJIEHHOCTh HACeJIeHUs, JIDYyTHe H3MeHUYVBbHIE
BEJINYUHBI, PACCMATPUBABIIIHECS B KypCe CTaTHCTUKH),
MOJIEJIbHBIX ~CJIYYaWHBIX BEJIWYUH, CBA3AHHBIX CO
CJTyJalHBIMHA OonbITaMu (6pocaHye MOHETHI, UTPAIbHOH]
KOCTH, CO CJIyYalHBIM BHIOOPOM H T. H.).

OcBauBaTh TOHATHA: MaTEMAaTUYECKOE OXKUAHUE
CIy4YalHOH BEJIMYMHBI KaK TEOPETUYECKOe CpeJIHee
3HaUeHue, JUCIepcusa CaydallHOW BeJIWYUHBI Kak
aHaJIOT IUCIIEPCUH YU CIOBOTO Habopa.

Pemarp 3agauyu Ha BBIUMCIEHHE MaTeMaTH4YecKor'o
OXXUJIAHUS ¥ JUCIEPCHH JIUCKPETHOH CIIyYalHOU
BeJINYUHBI 10 33/JAHHOMY paclpezieIeHHI0, B TOM YHCIe
3a/la4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESMHU.
3HAKOMHUTBCA C MaTeMaTUYeCKUM OXHJAaHHUEM U
Jiicriepcrell HEKOTOPBIX paclpesie/leHul, B TOM 4ucJIe
pacupefieJieHUs  CJIydalHOM — BEJIMYMHBI  «YUCJIO
yCIIEXOB» B CePUHM HUCHBITAaHUU BepHysun. H3yuars
YacTOTy COOBITUA B IIOBTOPAIOUIUXCA CJIyYaiHBIX
OIIBITaxX KaK CJIyJalHyI0 BeJIMIUHY.

3HaKOMHUTBCA C 3aKOHOM OoJpImux uwucen (B ¢opme
BepHysuin): mpu GOJIBIIOM YHCJIE OIBITOB YacCTOTA
COOBITHs 6JIM3KA K €TI0 BEPOSITHOCTH.

Pemarp 3amaum HAa U3MepeHHE BEPOATHOCTEH € II0-
MOIIIBIO YACTOT.
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O6cy:xaaTh POJIb 3aKOHA OOJIBIIUX YKCENT B 00OCHOA
BAHHUU YACTOTHOTO METO/IA N3MEPEHUS BEPOATHOCTEH.
OGcy:kaaTh 3aKOH OOJIBIIUX YHCET KaK IPOSIBJIEHUE
CTATUCTHYECKOW  YCTOWUHMBOCTH B  H3MEHYUBBIX|
SIBJICHUSX, POJIb 3aKOHA OOJIBIIINX YKCEN B IIPUPOJIE U B
JKA3HU YeJI0BEeKa

HH . =
OGobmenmue, IIpencrapienue AAHHBIX Onmuca IToBTOpPATHL H3YYEHHOE U BBICTPAaMBaTh CHCTEMY
KOHTPOJB (10 1) TeJIbHAsA  CTAaTUCTHUKA. BepoATHOCTD SHAHMH
CIy4alHOTO  COOBITUSI.  JJIEMEHTHI ’
. Pemars 3agaum Ha IIPEACTaBJIEHNE U OIHCAHUE]
koMOuHaTOpuKU. CilyqaiiHble BeJIH- e

YHHBI U paClipeeIeHuA o
Pemath 3azaum Ha HaXOKJeHUE BEPOATHOCTEU CO-|

OBITHI, B TOM YHCJIE B ONbBITAX C PABHOBO3MOXKHBIMU
3JIeMeHTapHBIMHU COOBITHAMU, BEPOSATHOCTEHN
0o0BeIVHEHUs] U TIepeceueHust COOBITHH, BBIUMCIIATH
BEPOSITHOCTH B ONbBITAX C CEPUAMH  CJIyJaHHBIX
HCIBITAHUH

IIpu pazpaborke paboyeli mporpaMMbI B TEMAaTHUECKOM IIIAHUPOBAHHUH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH
UCIIONB30BAaHMS JIEKTPOHHBIX (LH(POBBIX) 00pPa30BaTENBHBIX PECYPCOB, SABIIOIINXCS YUeOHO-METOIMIECKIMHI MaTepHaIaMy
(MyNBTHMEIUHHBIE TIPOTrPaMMBI, JJIEKTPOHHbIE YUCOHUKHU U 3aJaUHUKH, JIEKTPOHHBIE OHMOIMOTEKH, BUPTYalbHbIE
mabopaTOpPHH, UTPOBBIE IPOTPAMMBIL, KOJUTEKITNH IU(PPOBBIX 00pa30BaTENBHBIX PECYPCOB), HCIIONb3yEeMBIMU TSI OOYICHUS U
BOCITMTAHHS Pa3JINYHbIX IPYII [T0Ib30BaTENCH, IPEACTABICHHBIME B IIEKTPOHHOM (IIM(POBOM) BUJIE U PEATU3YIOLIUMH
aupakTraeckre BosmoxkHoct MKT, conepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa3oBaHMUH.
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