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Pabouas mporpamma o yuyebHomy npeamery «MaremaTuka» (0a30BbIil yPOBEHb)
(mpeametHas o6nacth «MaTtemaTuka ¥ HHQOpPMATHKA») (ajgee COOTBETCTBEHHO —
mporpaMMa IO MaTeéMaTHUKe, MaTeMaTHKa) BKJIIOYAeT TMOSCHUTEIBHYIO 3alHCKy,
colepkaHue OOydeHHs, IUIAHUPYEMbIE pe3yJlbTaThl OCBOCHUSA IMPOrpamMMbl IO
MaTeMaTHKe, TEMAaTUUYECKOE IUIAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo maremartuke aisi oOywarommxcs 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B mporpamme Mo MaT€MAaTHKE YYTEHBl WUJEA U TOJOXKEHHUS
Konuenuuu pa3Butus matemaTudeckoro oopazopanus B Poccuiickoit denepanuu.

[IpenmMerom MaTeMaTUKH SABISAIOTCA (PyHIaMEHTaIbHbIE CTPYKTYPhI HAILIETO MUpA —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX,
YCBaMBaEMbIX B HEMOCPEJICTBEHHOM OIbBITE, IO JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHS HayYHBIX U MPUKJIAIHBIX uaei). MaTtemarnueckue 3HaHUs 00€CTIeYMBaIOT
IIOHMMAHUE IPUHLHUIIOB YCTPOMCTBA M MCIIOJB30BAaHUSA COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHI0 COLMUAIBHOM, OSKOHOMHMYECKOM, HOJATHYECKON
uH(pOpMallMU, JAIOT BO3MOYKHOCTb BBIMOJHATH PAcu€Thl U COCTABJIATH AJITOPUTMBI,
HaXOAUTh U IPUMEHATH (POPMYJIbL, BIAJETh MPAKTUYECKUMH PUEMaMU Fr€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOpPMALIMIO, MPEICTABICHHYIO B BHUJE TaOJHII,
quarpaMM M Tpa@uUKOB, JKHTb B YCJIOBHUSX HEONPEAEIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

N3yuyenne marematuku GopMuUpyeT y OOydaroIIMXCsi MaTeMaTHYeCKUH CTUIIb
MBIILIEHUS, TTPOSIBIISIIOUIMICS B ONpPEAEIEHHBIX YMCTBEHHBIX HaBbIkax. OOyyaromuecs
OCBaMBalOT TAaKWE€ NPUEMBI W METOABI MBIIUICHUS, KAaK HMHAYKIUS W JEAyKLHs,
00001IeHNEe U KOHKpPETU3allks, aHaJIU3 M CUHTE3, KiacCu(UKaIUsI U CUCTeMaTU3alus,
abctparupoBanue 1 aHanorus. OObeKThl MaTEMaTHUYECKIX YMO3aKIIIOUEHHUH, TPaBUiia UX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTMUECKUX MOCTPOEHHH, CIOCOOCTBYIOT
BbIpaOOTKE yMeHHsI (OPMYIUMPOBAaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
caMbIM pa3BUBAIOT JIOTMYECKOE MbIlUIeHHe. M3ydueHne mareMaTuku oOecreuyuBaeT
dbopMUpOBaHUE ANTOPUTMUYECKON KOMIOHEHTHI MBILIUICHHS M BOCIHMTAHUE YMEHHM
JNEWCTBOBAaTh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBAaTh HW3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpoliecce perienus 3aja4 — OCHOBOM y4eOHOU IeATeTbHOCTH
Ha ypoKax MaTe€MaTHUKHU — Pa3BUBAIOTCS TBOPUYECKAs Y IPUKJIIAHAs CTOPOHBI MBILUICHUS.

OOyuenne MaTeMaTHKE IaET BO3MOXKHOCTb Pa3BUBATh y OOYy4aIOIIUXCSI TOUHYIO,
palMoHaIbHYI0O U MH(OPMATUBHYIO peyb, YMEHHE OTOMpaTh Haubosee MOAXOIAIINE
A3BIKOBBIE, CHUMBOJMYECKHE, Ipauueckue CpencTBa Ui BBIPAKEHUS CYXKICHUM U
HaIJISAHOTO X IPEACTABICHUS.



[Ipy u3yuyeHuu MaTEeMaTHKU OCYIIECTBIISIETCS OOIee 3HAaKOMCTBO C METOJaMHU
MO3HAHUA JIEUCTBUTEIBHOCTH, NPEJICTABICHUSAMH O MPEAMETE U METOJAaX MAaTEMaTUKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHUS MaTEMAaTUKH I PEUICHUS HAYYHBIX U NPUKJIAIHBIX 3a1a4.

[TpuoputeTHbIME LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCA:

dopMupoBaHHE IIEHTPAIbHBIX MAaTEMaTHYECKUX MOHATUN (YMCIO0, BEIMYMHA,
reoMerpuyeckas ¢urypa, HepeMeHHasi, BEpOSITHOCTb, (PYHKIUS), 00eCleynBaIOIMINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00yUYarOIIUXCS;
NOJIBEICHHE O0YyYaroNIMXCsl Ha TOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTE€MaTUKUH W OKPYXKalolero Mupa, NOHMMAaHUE MATEeMAaTHKM KakK 4YacTH oOIen
KyJIbTYpbl Y€JIOBEUECTBA; Pa3BUTUE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaroluxcs, IO3HABaTEeIbHOM  AaKTUBHOCTH,  HCCJEIOBATEIIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIUICHHS, HHTEpeca K U3YYEHUI0 MaTeMaTuku; (OpMHpPOBaHUE
(YyHKIHMOHAJIBHOM MaTeMaTHUYeCKOW TPaMOTHOCTH: YMEHUS PACIIO3HABATh MPOSIBICHUS
MaTEeMaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B PEANbHBIX MKU3HEHHBIX
CUTYalUsIX U NIPU U3YUYEHUH JAPYTUX yUE€OHBIX MPEAMETOB, MPOSBICHHS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, (OopMynupoBaTh HX Ha SA3bIKE MATEMATHKM M  CO3JaBaTh
MaTE€MaTU4YeCKHEe MOJEIH, NPHUMEHATh OCBOCHHBIM MAaTEeMaTHMYECKU anmapar s
pelIeHUs] IMPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPHPETHPOBAaTH M OLEHUBATH
ITOJTyYEHHBIE PE3YIIBTATHI.

OCHOBHBIE TMHUHN COAEPKAHUSA IPOTPAaMMBI IO MaTeMaTuKe B 5—9 kiaccax: «Hucma
U BBIUKCIEHUS», «Anredpa» («Anrebpanyeckue BBIPOKECHUS», «YPaBHCHUS U
HepaBeHCTBa), «Dynkiumy, «['eomerpus» («I'eomerpuueckue GUTYpPHI U KX CBOMCTBAY,
«3MepeHue TeoOMETPUYECKUX BENUUYUH»), «BeposSTHOCTb M cTaTUCTHKa». JlaHHbBIE
JMHUYU Pa3BUBAIOTCS MAPAUIENbHO, KaX]1asgd B COOTBETCTBUHM C COOCTBEHHOMW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJ(HA OT JPYIOii, & B TECHOM KOHTAKT€ U B3aUMOJICHCTBUH.

CopepxaHue mporpamMmbl 10 MaTeMaTHKe, pacipeleléHHOe o roJaM 00y4YeHHs,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHLIUNHUAIBHBIM
BOIlpocaM  oOywaromuecss  oOpailajuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMH TOHATHUSAMU M HaBbIKAMH OCYLIECTBJISUIOCH IOCIEAOBATENIBHO U
NOCTyNaTeNbHO, C COOJIOJEHHEM TMPUHIUIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MAaTEMaTUYECKHX NPEJICTaBICHUN OOyYaronInxcs,
paciupsst v yriryossis e€, oopa3ys IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO maTeMaTuKka sIBIsieTCS 00sA3aTEbHBIM y4eOHbIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero obpaszoBanus. B 5-9 knmaccax maremaTtuka
TPaJUIIMOHHO U3yYaeTCs B paMKax CIEAYIOUINX Y4eOHBIX KypcoB: B 5—06 Kilaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «AnreOpay (BKJIOYas 3JI€MEHTbl CTATUCTUKU U
Teopun BeposATHOcTel) U «l'eomerpusi». [Iporpammoil mo maremaTuKe BBOAUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposSTHOCTb U CTATHUCTUKAY.



OO6miee 9uCIO YacoB, PEKOMEHIOBAHHBIX MJIsI M3YYCHHUS MaTeMaTHKu (0a30BBIMA
YPOBEHb) Ha YPOBHE OCHOBHOTO 00ImIero oopazoBanusi, — 952 gaca: B 5 kmacce — 170
yacoB (5 yacoB B HeJleno), B 6 kiacce — 170 gacoB (5 yacoB B Hefeno), B 7 kinacce — 204
yaca (6 yacoB B Hejleno), B 8 kiacce — 204 daca (6 yacoB B Henelnwo), B 9 kiacce — 204
yaca (6 4acoB B HEJICIIO).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMbI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

N3y4yeHne MaTeMaTUKX Ha yPOBHE OCHOBHOT'O 001IEro 00pa30BaHUs HAIIPABICHO Ha
JNOCTH)KEHHE OOYyYarOUIMMUCS JIMYHOCTHBIX, METAlpPEAMETHBIX H  MIPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB OCBOECHUS YUEOHOIO MIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOEHUA  MpOrpaMMbl [0  MaTEMaTHKE
XapaKTEepU3yIOTCS:
1) naTpuoTHYEeCKOe BOCTIUTAHHE:

MIPOSBIICHUEM HMHTEpPECa K MPOIUIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMAaTHUKH,
IIECHHOCTHBIM OTHOIIIEHUEM K JOCTHXKEHHUSIM POCCUMCKMX MATEMATUKOB U POCCUHCKOU
MAaTEMATHYECKOW IIKOJIbI, K HUCHOJIb30BAHUIO ATHUX AOCTHUKECHHH B JAPYTrMX HaykKax H
MPUKIAAHBIX cdepax;

2) rpakIaHCKoOEe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00S3aHHOCTEH rpaskJaHNHA U pealn3allii ero npas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHMPOBAHUSA Pa3IUYHBIX
CTPYKTYp, SBJICHUH, TPOLIEAYP TPAKIAHCKOTO 00111eCTBa (HAIIpUMEp, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKUX NpoOJieM, CBA3aHHBIX C IMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HayKH, OCO3HAHMEM Ba)XHOCTH MOPAJIbHO-3THYECKUX
MPUHIUIIOB B ICSITEIBHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIMTAHUE:

YCTAaHOBKOM HA aKTHUBHOE Y4YaCTME€ B pELICHUM [PAKTUYECKHX  3a1ay
MaTE€MaTUYeCKOM  HAMpaBIIEHHOCTH, OCO3HAHMEM BaXXHOCTHM  MAaTE€MaTUYECKOIo
oOpa3oBaHUsl Ha TNPOTSKEHUHM BCEM JKU3HU JUIsl YCHEIHONM MpodecCHOHATbHON
JESTENIbBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM HHIMBUIYaJbHOW TPAaeKTOpPUU OOPA30BaHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIUTAHHE:

CHOCOOHOCTBIO K  3MOLMOHAJbHOMY M 3CT€THUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pELICHUHN, pacCyKACHHUH, YMEHHUIO BHJIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HeHHOCTH HAYYHOT0 TO3HAHHUS:

OpHMEHTALMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaY4YHBIX MPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, MPUPOJABI M OOIIECTBa,
NOHMMAaHHUEM MAaTEMaTU4YEeCKOW HAYKH KakK cepbl YeTOBEUECKON IEATEIBHOCTH, TAIIOB
€€ pa3BUTUSA W 3HAYMMOCTH [UI Pa3BUTUS LMBWIM3ALMH, OBJAJCHUEM S3BIKOM
MaTeéMaTUKM M MAaTeMaTUYECKOW KyJIbTypOM KakK CpEACTBOM IIO3HAHUS MHUPA,
OBJIAJICHUEM IIPOCTEUIIMMH HaBbIKAMU MCCIIEIOBATEIbCKON AEATEINBHOCTH;

6) pusnyeckoe BoOCIHTAHMUE, ¢opMupoBaHue KYJIbTYPbI 310POBbSI M
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO MTPUMEHSTh MAaTEMATUUYECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3/I0POBOr0 00pasza >KU3HU (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM
3aHIATHUI U OTAbIXA, peryisipHast (pU3ndecKasi akTUBHOCTH), CHOOPMUPOBAHHOCTHIO HABbIKA
pednexkcuy, MPU3HAHWEM CBOEro IpaBa Ha OMMOKY M TakKOro >K€ IpaBa Jpyroro
YEJI0BEKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM JIJIsl pelieHus 3a1ad
B 00JIACTH COXPAHHOCTH OKPYKaIOIICH CpeJibl, INTAHUPOBAHUS TIOCTYIKOB M OLICHKU UX
BO3MOXXHBIX TIOCJIEACTBUUA JUIsl OKpPYXKAIOIIEH Cpeabl, OCO3HAHHEM TJI0O0AIHHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pPeIIeHus;
8) agmanTanmMs K H3MEHSIOIIUMCH YCJIOBHSM CONHUAJIBLHOW WM NMPHPOTHON cpeabl:
TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSX HEONPEACIEHHOCTH, MOBBIIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JIeSITEIHbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y
JIPYTUX JIIOJeH, MprUoOpeTaTb B COBMECTHOM NESITEILHOCTH HOBBIC 3HAHUSI, HABBIKU U
KOMIICTEHIIUH U3 OTBITA APYTUX; HEOOXOAMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHUH, B
TOM 4YHCIIe (OPMYITHPOBATH HJICH, TTOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM
YyuCcje paHee HE W3BECTHBIX, OCO3HABaTh JEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAaHUPOBaTh CBOE pa3BUTHE; CIOCOOHOCTBIO  OCO3HABAThH
CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIONTUI
KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIC PEIICHUS U JEHCTBUS, (POPMYIUPOBATH U
OIICHUBATh PUCKHU U MOCEACTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbBTATBI

B pe3yabTaTe 0cBOCHHS MPOTpaMMEBI IO MAaTEMATHKE Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus y oOy4Jaroiierocsi 0yayT chopMUpOBaHbI METANPEIMETHBIC
PE3YNIbTaThI, XapaKTePU3YIOIIHECs OBJIaICHUEM YHUBEPCAIBHBIMY ITO3HABATEIIHLHBIMU
JEUCTBUSMHY, YHUBEPCATHHBIMH KOMMYHUKATUBHBIMH  JIEHCTBHUSIMU u
YHUBEPCAITHHBIMH PETYISTUBHBIMU JACHCTBUSMU.



IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUA.

Bba3oBbie JJornueckue 1eiicTBUA:

BBISIBIIATH M XapaKTepU30BaTh CYIICCTBEHHBIC TPU3HAKA MaTEeMAaTHYCCKUX
OOBEKTOB, TOHATUH, OTHOIICHHH MEXIy MOHATHSIMH, (POPMYIHPOBATH OMPEACICHUS
MOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCHU(UKAIMK, OCHOBAHUS IS
0000IlIEHUsI W CpaBHEHMS, KPUTEPUU MPOBOAMMOrO aHaJIU3a; BOCIPUHUMATD,
dbopMyIMpoBaTh U MPEOOPa30BLIBATH CYXKICHUS: YTBEPAUTEILHBIE M OTPHUIIATCIIbHBIC,
CAVMHWYHBIC, YacTHbIE ®  OOIMe, YCIOBHBIC; BBIABIATH  MaTEMaTHUYCCKUC
3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUss B (akTax, JaHHBIX, HAOIIOJACHUIX U
YTBEPXKICHUSIX, Tpearatb KpUTEpUU JUISL  BBISIBJICHHSI 3aKOHOMEPHOCTEH U
MPOTUBOPEYH; JENaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIFOUCHHM, YMO3aKIIOUCHWA 110 aHAJIOTHH;  pa3dumpath
JI0Ka3aTelIbCTBa MAaTEMAaTUUECKUX YTBEPKICHUH (TIPSIMbIE U OT IPOTUBHOTO), IPOBOJAUTD
CaMOCTOATENILHO HECIIOKHBIE JJOKA3aTeNbCTBA MAaTeMAaTUYeCKUX (DaKTOB, BHICTpAUBAThH
apryMEHTAIUIO, TIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBCHHBIE
paccykJieHus; BBIOMpATh CHOCO0 pelmieHusl yueOHOM 3anayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUSI, BHIOMpaTh HamOoJiee MOAXOASIIUNA C Y4ETOM CaMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBaTeIbCKHE T CTBUS:

WCITOJIB30BaTh  BOMPOCHI KaK HCCIIENOBATCIbLCKHA HWHCTPYMEHT IO3HAHUS,
bopMyIMpOBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHEHHUE; TIPOBOJANTH IO CAMOCTOSITEIBHO COCTABJICHHOMY TUTAHY HECIIOKHBIN
DKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAaHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro O00BEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY COOOM; CaMOCTOSTEIHLHO
dbopmynupoBaTh 0000IIEHHUS U BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOJCHUS,
WCCJICIOBAHMSI, OIEHWBATh JIOCTOBEPHOCTh IIOJIYYCHHBIX PE3yJbTaTOB, BBHIBOJOB W
000011IeHNIT; MPOTHO3UPOBATH BOZMOXKHOE PA3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATH
MIPEATNOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBIABJIIATH HEOOCTAaTOYHOCTD n U30BITOYHOCTH I/IH(I)OpMaLII/II/I, JaHHBIX,

HEOOXOUMBIX JIJIsl pEeUIeHHs 3a1a4i; BEIOUpaTh, aHaJIU3UpOBaTh, CHCTEMATHU3UPOBATH
" UHTEPIIPETUPOBaTh ~ MH(DOpPMAIMIO  pa3lMYHBIX  BUAOB U (dopMm
IOpeAcTaBlieHUs;  BbIOMpaTh  GoOpMy  TpEACTaBICHHUS ~ UHPOpMALUU U
WIITIOCTPUPOBATh PELLIAEMBbIE 3aJa4l CXeMaMH, AMarpaMMaMHy, UHOH rpaduKoi 1 ux
KOMOMHALMSMM, OLEHUBATh HAAEKHOCTh HWHGOpPMALKUKM MO  KPUTEPHSIM,
MPEJIOKEHHBIM YUYUTENEM WIH CPOPMYTHUPOBAHHBIM CAMOCTOSITENBHO.



KoMMmyHUKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHS:
BOCIIPMHUMATH U (POPMYITUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUIMHU U

HessiMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PEIICHMs 3aa4l, KOMMEHTHUPOBATh
NOJIYYCHHBIA pE3yJbTaT; B XOA€ OOCYXACHHS 3aJaBaTh BOMNPOCHI IO CYIIECTBY
o0Cy>KIaeMol TeMbI, TPOOJIEMBbI, peIIaeMoii 3a]1a4, BBICKAa3bIBATh UJI€U, HAllEJICHHbBIC Ha
IIOMCK PELICHUsS, CONOCTABIIATh CBOU CYXIEHUS C CYKICHUSMH JAPYTHX YYaCTHUKOB
nuaiora, OOHapyXHUBaThb pa3IMdMe€ M CXOJCTBO MO3MIMNA, B KOPPEKTHOH Qopme
dbopMynupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS; MPEACTABIATh PE3yIbTaThl PEIICHUS
3aJjauM, SKCIIEPUMEHTA, UCCIIEOBaHMs, NMPOEKTa, CAMOCTOSATEIbHO BbIOMpaATh (opMmaT
BBICTYIUICHUS C YY4ETOM 3a/1ay MPE3eHTaluu U 0COOEHHOCTEN ay/UTOPUHU; TOHUMATh U
UCITI0JI30BaTh MPEUMYLIECTBA KOMAaHIHON M WHJMBHIYaJIbHOW pabOThI MpPU PELICHUU
y4eOHBIX MAaTeMaTHYECKUX 3a/Jad; MPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThl, paclpeneisiTh BHABI padoT,
JIOTOBapuBaThCs, OOCYXKIaThb IpOLIECC U pe3ynbrar padoThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJIEH; y4aCTBOBATh B IPYMIOBBIX (popMax paboThl (00CykaAeHUS, OOMEH
MHEHUSMH, MO3IOBbI€ IUTYPMbl M JPYrH€), BBIIOJHATH CBOI 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOU JIEHWCTBHS C IPYTMMHU 4YiI€HAaMU KOMAHJIbI, OLICHUBATh KaueCTBO
CBOETO BKJIaJia B OOIIMM MPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM YYACTHHUKAMU
B3aMOJIENCTBHS.

PerynsiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIE 1eCTBUS
Camoopranusauus:

CaMOCTOSATENIbHO COCTABIIATH IJIaH, AJITOPUTM PEIICHUS 3aa4M (UM €ro 4acTh),
BBIOMpATh CMOCOO pelieHuss ¢ Y4ETOM HMMEIOIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOU MHpOpMaLIUU.

CaMOKOHTPOJIb:

BJIaJIETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI IIpOIecca U pe3yJibTaTa
peLIEeHHs] MaTEMaTUYECKOW 3a/1a4; IPEABUAETD TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh
IIPU PELICHUM 33a4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOATENbCTB, HAWJEHHBIX OMIMOOK, BBIABICHHBIX TPYIHOCTEH; OICHUBAThH
COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTH MOCTABICHHON LIETH U YCIOBUSIM, OOBSICHSITH
NPUYUHBI JOCTUXKEHUS WM HEIOCTHKEHUS LEIM, HAXOAUTh OIIMOKY, JaBaTh OLEHKY
NPUOOPETEHHOMY OTIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS POTPAMMBI I10 MATEMATHKE MPEICTABIEHBI 10
rojam oOydeHHUs B CIEAYIOIIUX pa3jiesaxX MpPOorpaMMbl B paMKax OTIEIbHBIX Y4eOHBIX
KypcoB: B 5—6 kjaccax — kypca «MareMatuka», B 7-9 kiiaccax — KypcoB «Anredpay,

«I'eometpus», «BEpOATHOCTD U CTATUCTUKAY.

PABOYASA INPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6
KJIACCAX

IMNOACHUTEJBHASA 3AIINCKA

[IpuopureTHbIMU 1EISIMU OOYUEHUSI MaTeMaTHKeE B S—6 Kilaccax SIBISIOTCS:

npojoJbKkeHne (GOPMHUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TMOHATUN (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), o0eclneunBaroluX TMPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh ~ MAaTEMaTHYECKOro  oOpa3oBaHMs  OOy4yaloUIUMXCs;  pa3BUTHE
UHTEJJIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OOydaroluxcs, MO3HABAaTEIbHON
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHI, HWHTEpeca K H3YyYEHUIO MATEMAaTHKHU;
MOJIBEICHHE 00YUaIOIINUXCs HA JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH M OKpYXKaromero mupa; ¢hopMupoBanue (yHKIMOHATHHOU
MaTE€MaTUYeCKOM TPAMOTHOCTH: YMEHHUsS paclio3HaBaTh MaTeMaTUYeCKHe OOBEKTHI B
peanbHbIX JKU3HEHHBIX CHUTYallUsIX, MPUMEHSITh OCBOCHHBIE YMEHHUS [IJIsl PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH MOJYYEHHBIE PE3yJbTaThl U
OLIEHUBATh UX Ha COOTBETCTBUE MPAKTUUYECKON CUTYaIIUH.

OcHOBHBIE JIMHMM COJIEpKaHUS Kypca MaremaTuku B S5—6 Kiaccax —
apuMeTniyecKkas U TeOMEeTpUYeCcKas, KOTOPhIE Pa3BUBAIOTCS MApaJUICNIbHO, KaKIas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBHCHMO OJHA OT APYroW, a B
TECHOM KOHTaKT€ W B3aUMOJEWUCTBHM. Takke B Kypce MaTeMaTUKU MPOUCXOAUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATETbHONW CTATUCTUKH.

N3yuenne apudmeTrueckoro Marepuania HAYMHACTCS CO CHUCTEMAaTH3alUA U
Pa3BUTHS 3HAHUM O HATypaJIbHBIX YMCIIAX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOTO OOIEro
oOpa3zoBanus. IIpm STOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHON TEXHUKU U
dbopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM  COUETAeTCsl C  Pa3BUTUEM
BBIYMCIIUTEIILHON KYJIBTYpbl, B YaCTHOCTH C OOy4YEHHWEM TMPOCTEHINM MpuéMam
NPUKUJIKA W OUEHKH pPE3yJNbTaTOB BbIYKMCICHUN. 3ydueHue HaTypalbHbIX YHCel
MPOJI0JKAETCA B 6 Klacce 3HAKOMCTBOM C HaYalbHBIMU MOHSATUSAMH TE€OPUH IETUMOCTH.

Hauano n3ydennst 0OOBIKHOBEHHBIX U JIECATUYHBIX IPo0Oei OTHECEHO K 5 Ki1accy. ITO
NEPBBIN ATAll B OCBOCHUHU IPOOEH, KOT1a POUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU UJIESIMU,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX JIpoOel B MOJIHOM 00BEME
MPEAIIECTBYET U3YUYEHUIO NECATUYHBIX IpoOel, YTO 11eJ1eco00pa3Ho € TOYKH 3pEHUs
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JIOTUKW W3JI0KEHUs YHUCJIOBOM JIMHUM, KOTrJa MpaBwia AEHCTBUM C JAECATUYHBIMU
TpOOsIMU MOXKHO 000CHOBATH YK€ M3BECTHBIMHU AITOPUTMAMH BBITIOJIHEHUS JCHCTBHI C
OOBIKHOBEHHBIMU JIpOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JpOOSIMH PACIIMPUT
BO3MOKHOCTH JUIsl TIOHMMaHUsl OOYy4YalomUMKCS MPUKIATHOTO MPUMEHEHUsT HOBOMU
3aMKCH MPU U3YUYEHUH JAPYTUX NPEIMETOB U MPHU MPAKTUYECKOM HCHOJb30BaHHH. K 6
KJIACCY OTHECEH BTOPOU 3Tall B U3YUEHUH JIpoOeH, T/Ie MPOUCXOIUT COBEPILICHCTBOBAHUE
HABBIKOB CPaBHEHHS U IpeoOpa3oBaHUs APoOeil, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
aJITOPUTMOB, OTTAYMBAHUE TEXHUKW BBIYMCICHUM, B TOM YHUCJIE 3HAUYCHUI BBIPAKCHUH,
COJIEpKaIINX M OOBIKHOBEHHBIC, U JECATUYHBIC JPOOHU, YCTAHOBICHUE CBSI3EH MEXIY
HUMH, DPAacCMOTpeHHE NpUEMOB pelieHus 3ajxad Ha napobu. B nHauvanme 6 kiacca
IIPOUCXOJINUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

OC00OEHHOCTBIO U3YUYEHUS TOJIOKUTENBHBIX U OTPULATENBHBIX YHCEN SIBISIETCS TO,
YTO OHM TAaKK€ MOTYT pPACCMaTpUBAaTBCA B HECKOJBKO 3TanoB. B 6 kmacce B Hauaie
n3ydeHus: TeMbl «lloNOKWUTENbHBIE W OTPULIATENIBHBIE YKCIIa» BBIAEISAETCS MOATEMA
«llenble uymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMH U
JNEUCTBUSMH C TIOJIOKUTEIbHBIMUA M OTPULIATEIILHBIMU YUCIaMU MIPOUCXOJIUT HA OCHOBE
COZIEPKATEIIBHOTO TMOAX0JAa. JTO MO3BOJSET HA JOCTYIIHOM YPOBHE ITO3HAKOMUTH
0Oy4JaronMxcst MPaKTUYECKU CO BCEMH OCHOBHBIMU MOHSTHUSIMU TEMBI, B TOM YHCIIE U C
npaBujaMd 3HAKOB  TPU BBINOJIHEHUU apudmeTnueckux maeicTBuil. l3yueHue
palMOHAJIBHBIX YKCE HAa 3TOM HE 3aKOHYUTCS, a Oy/IeT MPOI0JKEHO B Kypce anreopsl 7
KJ1acca.

[Ipu oOyueHMM peUIeHUI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax HCHOJB3YIOTCS
apudmerndeckue npuémsl perieHus. [Ipu oTpaboTKe BHIYMCIUTEIHLHBIX HABBIKOB B 5—6
KJIacCaxX PaCCMAaTPUBAKOTCA TEKCTOBBIE 3aJa4M CICAYIOIIMX BUIOB: 3a1a41 Ha IBIKCHUE,
Ha YaCTH, HA TIOKYTIKH, Ha padOTy U MPOU3BOIUTEILHOCTb, Ha IPOLIEHTHI, HA OTHOLLIEHUS
u nponopuuu. OOyyaroluecs: 3HaAKOMSTCS ¢ MpUEMaMM pPELIeHUs 3a1ad nepedopom
BO3MOYKHBIX BapHaHTOB, y4arcsl paboTaTh ¢ mH(pOpMmaIumen, mpeacTaBieHHoN B GpopMme
TaOJIUIl WU JUarpaMM.

B mporpamme yueOGHOro kypca «MartemaTtuka» MNpeaycMOTpeHO (opMupoBaHue
MPOTIEIEBTUUECKUX alreOpandecKux MpecTaBlieHnid. bykBa Kak CHMBOJI HEKOTOPOTO
yyucia B 3aBUCUMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOJUTCA IOCTEIEHHO.
bykBeHHasi CHMBOJIMKA IMIMPOKO MCHOJB3YETCS MPEeXKAEe BCEro [Jis 3alucH OOIIMX
YTBEPKJICHUN U NIPEAJIOKEHUH, (HOPMYJI, B YACTHOCTHU J1JIs1 BEIUUCIECHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCTIA.

B mporpamme ydeOHOro Kypca «Maremarukay mpeACTaBiIeHa HarasgHas
reOMEeTpusi, HalpaBJIeHHAs HAa pa3BUTHE OOpPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaxXeHUs, N300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIN ATal B U3YyYEHUU F€OMETPUH,
KOTOPBI OCYIIECTBJISIETCS. HAa HArjasJHO-NPAKTHYECKOM YpPOBHE, ONUpPAETCS  Ha
HarIHO-00pa3Hoe  MbIIUIeHHe  oOydaromuxcsa.  bojpmas  posib  OTBOAUTCSA
MPaKTUYECKON JeATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MOJENHpOoBaHnt0. O0yyaromuecs
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3HaKOMATCSA C T€OMETPUYECKUMHU (UTypaMH Ha IJIOCKOCTH UM B MPOCTPAHCTBE, C UX
MPOCTCUINTUMU  KOHPUTYpAIUsIMHA, ydaTcs wu300pakaTh WX Ha HEIWHOBAHHOW W
KJIeTyaToi Oymare, pacCMaTpuBaIOT UX MpPOCTEHIMe cBOCTBA. B mporecce nzyueHus
HaTJISIHOM T€OMETPUM 3HAHUS, MOJIyYeHHbIE O0YyYaroUMMHUCS HAa YPOBHE HAYaJIbHOTO
o01iero 00pa3oBaHwMsl, CHCTEMATH3UPYIOTCS M PACITUPSIIOTCA.

CormacHO yueOHOMY IJIaHy B 5—6 Kjlaccax M3y4aeTcsl MUHTETPUPOBAHHBIN MTPEAMET
«MaremaTuka», KOTOPbIA BKIIOYAEeT apuMETUUYECKU Marepuanl U HarSIHYIO
TrE€OMETPHUIO, a TaKXKe MPOMNEJAECBTUUECKUE CBEJICHUS W3 alreOphl, FJ€MEHThI JOTUKUA U
Hayaja OMMUCATEIbHON CTATUCTHUKHU.

OO611ee ynco 4acoB, pEKOMEHIOBAHHBIX ISl U3y4YeHus MaTemMaTuku, — 340 yacos:
B 5 kiacce — 170 yacoB (5 yacoB B Heneno), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEINIO).

COAEPKAHUE OBYUEHMUSA

5 KIIACC HarypaJjbHble YHCJIa M HYJIb
Harypansnoe wuyucino. Psg wHarypanmphbix umcen. Ywcno 0. W3oOpaxenue
HATypaJbHbIX YUCE TOYKAMH Ha KOOPJIMHATHOM (YUCIOBOM) MPSMOIA.

[TosuumonHas cucreMa cuucieHus. PuMmckas Hymepauuss Kak IpuUMep
HEMO3UIIMOHHON CUCTEMBI CUHUCIICHUS. [leCaTUUHAs CUCTEMA CUUCIICHUS.

CpaBHEHHE HaATypaJIbHBIX YHCEJ, CPAaBHEHHWE HATypaJbHBIX YHCEII C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaTbHbIX YUCEN.

CroxeHre HaTypaJIbHbIX YMCEJ, CBOMCTBO HYJIS MPHU CIIOXKEHUH. BbhlyMTaHue Kak
nercTBre, o0paTHOE CIOKEHHIO. Y MHOKEHHUE HATypallbHbIX YHUCEN, CBOWCTBA HYJS H
CAVHMIIBI TPU YMHOXEHUHM. JleneHue Kkak JelcTBHE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTsl neiicTBUi, CBI3b Mexay HUMU. [IpoBepka pesynbrara apudMeTudecKoro
nerictBus. IlepeMecTUTENbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHSI, pacClpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonbs3oBanne OyKB 1t 0003HAYEHUsI HEU3BECTHOIO KOMIIOHEHTAa W 3alucH
CBOMCTB apu(METUIECKUX JTCHUCTBUM.

JlenuTenu M KpaTHBIE YMCIA, PA3JIOKEHUE HA MHOKUTENH. [IpocTeie U cocTaBHbBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJbHBIM IOKA3aTeJIEM. 3alMCh YUCIA B BUAE CYMMBI Pa3psIHbIX
CJIaracMbiX.

HucnoBoe BbpIpakeHHUE. BbIYMCIIEHUE 3HAYEHUM YMCIIOBBIX BBIPAXKEHUH, MOPSAOK
BBINOJIHEHUS JACUCTBUU. VICMONBb30BaHME NPU BBIYHUCICHUAX MNEPEMECTUTEIBHOTO H
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOXKEHHS M YMHOXKEHHSI, PaCIpEeAeIUTEIbHOTO
CBOMCTBA YMHOKECHHUS.
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Apoou
[IpeacraBnenue o ApodH Kak criocoOe 3amucu 4acTh BeduduHbl. OOBIKHOBEHHBIE

npo6u. IlpaBunpHbie M HempaBWiIbHbIE Apoou. CMernaHHas ApoOb, MpeICTaBICHUE
CMEIIIaHHOW ApoOu B BUE HEMPABUIBHOW APOOU U BBIAEICHHUE IEJIO0N YacTH YHClia U3
HernpaBuiIbHOU npobu. M300paxenue apodeit ToukaMu Ha YucIoBOM npsaMoid. OCHOBHOE
cBoiicTBO npobu. Cokpaienue apooeit. [lpuBeaenue npodu Kk HOBOMY 3HaMEHATEINIO.
CpaBHeHHe Ipo0ei.

CnoxxeHue U  BbUMTAaHUE JpoOeil. VYMHOXeHHWe | JelieHue JpoOeid,
B3aMMHOOOpaTHbIE qpoou. HaxoxaeHue yacTy 1eiaoro v Uejaoro Mo ero 4YacTu.

Hecatuunas 3anuck apoOeil. IlpencrtaBineHue necsITUYHOM ApoOUW B BUIE
OoObIKHOBEHHOUM. M300paskeHune ACCATUYHBIX ApOoOed TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHUE JECATUYHBIX APOOECH.

Apudmernyueckue JeUCTBUS C NECITUYHBIMU Ipo0siMu. OKpYTrieHUE EeCITUYHBIX
JpoOeil.

Pemenue TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3a7a4u apu(pMETHUECKHUM CIIocoOoM. PermieHue mormyeckux
3aia4. Pemenne 3a1au mepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronap30BaHuEe MpH
pelieHnuy 3a1a4 TaOJuUIl U CXEM.

Pemenue 3anay, comepkanimx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHWE, II€HA, KOJHUYECTBO, CTOUMOCTh. EJMHUIBI M3MEPEHHUS: MAacChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBs3b MEXAY SAUHUIIAMH U3MEPEHUS
KaKI0M BEJINYNHEI.

Petienrie OCHOBHBIX 3a1a4 Ha IpOOH.

HpeI[CTaBJ'IeHI/Ie JAaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX Aauarpamm.

Harasinnas reomerpust

Harnsguele npencraBieHust 0 pUrypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIy4, YroJI, JJOMaHasi, MHOTOyT OJIbHUK, OKPY’KHOCTb, KpyT. YT0II. [IpsAMoii, OCTpbIN, TyIION
Y Pa3BEPHYTHIN YIJIBI.

JInuHa OTpe3Ka, METPUYECKHE EOWHHULBI JUIMHBL J[JIMHAa JIOMAaHOW, NEpUMETP
MHOI'OYrOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsguele mnpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK,
IPSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE (PUTY.

N3o0paxkenne ¢uryp, B TOM 4mcie Ha Kierdatod Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteut mpsiMoil, OKpy>KHOCTH Ha HEJIMHOBAHHOW U KJIeTYaToil Oymare.

Hcnonbp30BaHuEe CBOMCTB CTOPOH M YTJIOB IIPAMOYTOJIBHUKA, KBaJApaTta.

[Inomans MHpPSAMOYroJIbHHUKA W  MHOTOYTOJBHUKOB,  COCTaBJIECHHBIX u3
PSIMOYTOJILHUKOB, B TOM yucJe GUryp, n300pak€HHbIX Ha KileTyaToi Oymare. EnuHUIIbI
W3MEPEHUS TLIOMIAIHN.
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Harnsgaele mpencraBieHHss O TPOCTPAHCTBEHHBIX (UTYypax: MNPsIMOYTOJbHBIN
napasuienenunes, Kyo, MHOrorpanHukd. M300paxeHne mpoCcTeHInX MHOTOIPaHHUKOB.
Pa3péprku kyOa u napayenenunena. Co3iaHue MoJeneid MHOrOrpaHHUKOB (U3 Oymaru,
IPOBOJIOKH, IUIACTWIMHA M JApyrux marepuasioB). OOBEM  HPSIMOYTOJIBHOTIO
napajuienenunena, kyoa. Enunuier usmepenust oobEma.

6 KIIACC

HarypanbHble ynciia

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMU HATYpPAJIbHBIMU YHCJIAMHU.
YucnoBble BBIpaKEHUS, MOPSIOK JICHCTBUM, HUCIONIb30BaHUE CKOOOK. Mcronb3oBaHue
IPU BBIUHCICHUAX IEPEMECTUTEIBHOIO M COYETATENIBHOIO CBOWCTB CIIOXKEHUS U
YMHOKEHHUSI, PACIPEEIUTEIBHOIO CBOMCTBA YyMHOXKEHHs. OKpyrieHue HaTypalbHbBIX
quCcenl.

JlenuTenu U KpaTHbIE YKCIa, HAMOOJBIINNA OOLINI IeUTENh U HAaUMEHbLIee 00111ee
KpaTHoe. /[eIMMOoCcTh CyMMBI M IPOU3BEACHUS. [[eJI€HIE C OCTaTKOM.
Apodu

OObIKHOBEHHasi ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apooOeit.
CpaBHeHHe U ynopsiounBaHue apoOeil. Perienue 3agau Ha HaxOXKIEHHE YacTU OT
LIEJIOTO U 1IeJIOTO M0 ero yacTu. JlpoOHoe ymnciio Kak pe3ynbraT aenenus. [Ipeacrasnenue
JNECATUYHOU ApoOH B BHUAE OOBIKHOBEHHOM NOpOoOM M BO3MOXHOCTb IPEICTABICHUS
OOBIKHOBEHHOU Ip0o0OH B BUJIE€ JECATUYHOU. JlecsaTHUHbIE APOOH U METPUUECKasi CUCTEMA
Mmep. Apudmerndyeckue ICHCTBUSL M YHUCIOBbIE BBIPAXEHUs C OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMHU.

OtHotuenue. Jlenenue B JaHHOM OTHOIIeHUH. MacmTa0, nponopuus. [[pumenenue
IIPOTNIOPLINN MPH PELIEHNH 3aa4.

[lonsiTne mpoueHTa. BeryuMciieHHe MpOLIEHTa OT BEIWYHMHBI M BEIUYHMHBI IO €€
NpOLIEHTY. BbIpakeHue MNPOIEHTOB ACCATUYHBIMU JApoOsimu. Pemienue 3agay Ha
MPOLICHTHI. BhIpakeHne OTHOLIEHUS BEJIMYMH B IPOLIEHTAX.

IHoJsio:)kUTENBHBIEC M OTPULIATEIbHBIE YU CJIA

[TomoxurenbHple W oOTpuLarTenpHble uuciaa. llenpie wucma. Moayne yuncia,
reoMeTprudecKas HHTepIpeTanys Moayis yucia. M3o0paxkenne yrcen Ha KOOpAMHATHON
npsmoil. Uucnoseie nmpoMexxyTku. CpaBHeHHE uucen. ApupMeTUYECKUe NEHUCTBUS C
MOJIOKUTEIbHBIMU U OTPULIATEILHBIMH YU CJIaMU.

[IpsiMmoyronibHasi cUCTEMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOUKM  Ha
IJIOCKOCTH, adcuucca u opauHata. [locTpoeHue Toduek u (GUTyp Ha KOOPAMHATHOM
IUIOCKOCTH.
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bykBeHHbIEe BbIpaKeHU

[Ipumenenne OyKB JUIs 3allMCH MaTE€MaTHMYECKMX BBIPAXKEHUU U IMPEJIOKEHUH.
CpoiictBa apupMeTHUecKuX JAeWcTBUN. bDyKkBeHHBIE BBIPRXEHHS U  YHUCIOBBIC
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XJICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, GopMyabsl HepUMeTpa U IUIOMAAM IMPSIMOYTOJbHMKA, KBajapaTa, o0bEMa
napajuiesienunena u Kyoa.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amad apumeTnueckuM crocobom. Pernenne normueckux
3aja4. Penienue 3aga4 nepedOpOM BCEX BO3MOKHBIX BAPHAHTOB.

Pemenue 3amay, cogepkamnx 3aBUCHMOCTH, CBSI3bIBAIOIIUX BEJIMYHMHBL: CKOPOCTB,
BpEMsl, PACCTOSTHUE, 1IeHa, KOJINYECTBO, CTOMMOCTD, IPOU3BOIUTENBHOCTD, BPEMSI, 00BEM
paboThl. ENMHUIBI U3MEpEHUsi: MacChl, CTOMMOCTH, PAaCCTOSHUS, BPEMEHH, CKOPOCTH.
CBs3b MEXIy €IMHULAMHA U3MEPEHHUSI KaKI0M BEJINYUHBI.

Pemienne 3amad, CBA3AHHBIX C OTHOUIEHWEM, MPONOPLIUOHATBHOCTHIO BEJIMYMH,
IPOLEHTaMU; pEIIEHHE OCHOBHBIX 33]1a4 Ha APOOU U TPOLICHTHI.

OneHka ¥ MpPUKUAKA, OKpyrieHue pesyibrata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3a7a4H.

[IpeacraBienre MAaHHBIX C TOMOIIBIO Tadmuun u auarpamm. Cronbuateie
JarpaMMBbl: YTEHHE U IIOCTpOeHUE. UTEeHNE KPYTrOBBIX JUarpamMM.

Harasinnas reomerpust

Harnsanusle npeacraBieHust o (Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYIOJIBHUK, OKPYKHOCTD,
KpYT.

B3anmHoe pacnosokeHue ABYX NMPAMBIX Ha IJIOCKOCTH, NApasulesIbHBIE NPSMBIE,
NEPIICHINKYJIAPHBIE IpAMBbIe. MI3Mepenne paccTOAHUM: MEK Y IBYMsI TOYKaMH, OT TOUKH
JI0 TIPSIMOM, JUIMHA MapILIpyTa Ha KBAJPATHOM CETKE.

N3mepeHne uW DIOCTPOEHHME YIJIOB C MOMOIIBK  TpaHcmoprupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOIbHBIN, TYNOYTOJIbHBINA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUN. YETBIPEXYTOJIBHUK, IPUMEPBI YETHIPEXYTOJIBHUKOB. [IpAMOYTroyIbHUK,
KBaJIpaT: WCIOJIb30BAaHUE CBOMCTB CTOPOH, VIJOB, auaroHane. H3oOpaxenwue
reOMETPUYECKUX (QUIryp Ha HEJIMHOBAHHOW OyMare ¢ HCIIOJIb30BAaHUEM LUPKYJIS,
JMHENKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToil Oymare.

[lepumerp MHoroyronbHuka. lloHsTHe ToWAAM (UTYpbl, €IUHULBI U3MEPEHUS
wiomanu. [pubnmxénnoe n3mepenue miomaan GUryp, B TOM YUCIIE Ha KBaJpaTHON
cetke. [IpubnmxéHHOe N3MEpeHne JUIMHbBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CummeTpus: IeHTpabHas, 0CeBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cCUMMETPUYHBIX QUTYD.

Harnsgaelie npeactaBieHus o MPOCTPAHCTBEHHBIX GUTYpax: Hmapasienenunen, Kyo,
npusMa, mupaMujia, KOHyC, IWIHHAD, map u cdepa. M3o0pakeHne npocTpaHCTBEHHBIX
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¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIWJIMHAPA U KOHyca. Co3manne Moaenen
MIPOCTPAHCTBEHHBIX (hUTYp (M3 OymMaru, MpOBOJIOKH, INTACTUJIMHA U IPYTUX MATEPUATIOB).

[Tonsitue oOBEMA, eauHUIBI u3MepeHus o0bEMa. OO0BEM MPAMOYTOIBHOTO
napajienenumneaa, kyoa.

HPEJIMETHBIE PE3YJIBTATBI
[IpenMeTHble pe3yiabTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B S kiaacce: Uucsa u BbIYMCIeHUS

[ToHumMaTe ¥ TPABWIBHO YMOTPEOJSATh TEPMHUHBI, CBSA3aHHBIE C HATypaJbHBIMU
YUCIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh U yHOPANOYMBATH HATypAJIbHBIE UMCIIA, CPABHUBATH B MPOCTEHIINX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUYHbIE IPOOH.

CoOTHOCUTBH TOUKY Ha KOOPAUHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €
YUCIIOM M M300pa)kaTh HATypaJIbHbIE YHCJIa TOYKAMU HAa KOOPAWMHATHOM (YHCIIOBOM)
IIPSIMOM.

BoinonasaTe  apudMeThyeckue JEUCTBUS €  HATypaJbHBIMHU  YHUCJIaMH, c
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILUX CITydasX.

BrInosHATE NpOBEPKY, MPUKUJIKY PE3YyJIbTaTa BEIYUCICHUI.

OKpyrasTh HaTypaJbHbBIE YHCIIA.
Pemienne TeKCTOBBIX 32124

Pemate TekCTOBBIE 3aayd  apU(PMETUYECKUM CIIOCOOOM H € IOMOIIbBIO
OpPraHHW30BAHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX BAPUAHTOB.

Pewate 3amauu, coaepikaiiyve 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIIMYUHBI: CKOPOCTD,
BpEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUe 3allMCH, CXEMbl, TaOJMLbI, 0003HAYEHUS NPHU pPEUICHUU
3a11ay.

[Tonb30BaThCd OCHOBHBIMHM €IMHULIAMH WU3MEPEHMs: II€HBI, MACChl, PAaCCTOSHUA,
BPEMEHHU, CKOPOCTHU, BBIPAXKATh OJHU €IMHUILIBI BETUUUHBI Yepe3 IpyTHUe.

W3Bnekarb, aHaIW3UpPOBaTh, OIEHUBATh HWH(OPMALINIO, MPEICTAaBICHHYIO B
Tabiuie, Ha CTONOYAaTOM AMarpamMMme, WHTEPIPETHUPOBATh MPEICTaBICHHbIE TaHHBIC,
MCITI0JIb30BaTh JJaHHbBIE MTPHU PEILICHUH 3a]1a4.

Harasimnas reomerpust

[Tonmp30BaThCS TEOMETPUUECKUMU MOHATUSIMHU: TOUYKA, IIPsAMasi, OTPE30K, JIyd, Yrol,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh mpuUMEpbl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEIMUX (Gopmy
W3YYCHHBIX TEOMETPUICCKUX PUTYP.
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Hcnonbs30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIVIaMH: BEpUIMHA CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JUArOHallb, C OKPYKHOCTBIO: paguyc,
JMaMeTp, LEHTP.

N300pakaTh N3y4eHHbIE TE€OMETPUUYECKHUE (PUTYPHI HA HEJIMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U IUHEHKH.

Haxonuth UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIbIO
JMHENKH, CTPOUTH OTPE3KHU 3aJaHHOU JIJTMHBL, CTPOUTH OKPY’KHOCTb 3aJJaHHOTO pajnyca.

Hcnonb3oBaTh CBOWMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBajpaTa ISl UX
MOCTPOEHUS, BBIYUCIICHUS IJIOIIAIN U IEPUMETPA.

Boluucnate mepumeTp H IUIOM@Ab KBajapara, MOPSMOYTOJibHUKA, QUryp,
COCTABJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YHCIIe GUTYD, N300pKEHHBIX HA KIIETYATON
oymare.

[Tonb30BaTbC OCHOBHBIMH METPUYECKUMH CAUHUIIAMU H3MEPEHHS JUIMHBI,
TUIOIIA/M; BBIPAXKATh OJTHU €TUHUIIBI BEJIMUMHBI Yepe3 IpyTrue.

Pacrnio3naBath MapaJuICJICITUIIC, KY6, HCIIOJB30BaTh TCPMHUHOJIOIWIO: BCPIIMHA,
p€6p0 I'padb, UIBMCPCHUS, HAXOAUTDb U3MCPCHUS I1aPaAJUICIICIIMIICA, KY621

Boluucnate 00bEM  KyOa, mMmapajuienenuiena Mo 3aJaHHbIM — H3MEPECHHSM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemars HecnoXXHBIE 3aJa4d Ha HU3MCPCHHC TI'COMCTPHYCCKHX BCIHMYNH B
MMPAaKTHYCCKUX CUTyalluAX.

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS NPOrpPaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 6 kiaacce: Uncsa v BbIYMCIEHUS

3HaTh M TOHMMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YHUCEN H
crioco0aMu UX 3aMucH, MEPEXOAUTHh (€CIU ATO BO3MOKHO) OT OJHOW (DOPMBI 3amUCH
YHUCIIa K JPYTOU.

CpaBHHBATh U YyNIOPSA0YMBATH LEJbIE UUCIIA, OOBIKHOBEHHBIE U IECATUYHBIE APOOH,
CpaBHUBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE U MUCbMEHHbIE MPUEMBI, apU(METUUECKUE TEUCTBUS
C HATypaJbHBIMU M IEJIBIMH YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUUYHBIMHU JpOOSMHU,
MOJIOKHUTEIBHBIMUA U OTPULIATEIbHBIMU YACIAMU.

BbluucisaTh 3HAYEHUS YMCIIOBBIX BBIPAXKEHHM, BBIMIOJHATH NMPUKHUIKY U OLEHKY
pe3yibTaTa BBIYMCIEHUM, BBIMOJIHATH MPEOOpa3oBaHUs YHUCIIOBBIX BBIPAXKEHUN  Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JEHCTBUN.

COOTHOCHUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM € YHCIOM U
n300paxaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSAMO, HaXOAUTh MOAYJb YKCA.

COOTHOCUTH TOYKH B np;IMoyroanoﬁ CUCTEME KOOpAMHAT C KOOpAHWHATAMMU ATOM
TOYKHU.
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OprrJ'IfITB OCJabIC 4YHCila U ACCATHUYHBIC I[pO6I/I, HaxXOOUThb HpI/I6J'H/DKeHI/I$I YUCCII.
YucjaoBble U 6yKBeHHI>Ie BBIPA’KCHUS

[TonumaTe W ynoTpeOJIATh TEPMHUHBI, CBSI3aHHBIC C 3alKCBhI0O CTENEHU 4YHCIIA,
HaxOJWTh KBaJpaT W KyO 4YHCIA, BBIYUCIIATH 3HAYCHHUS YHCIOBBIX BBIPAKCHUH,
COJIEp KalllMX CTEICHH.

[Tonp30BaThCA MpPHU3HAKAMH JCIMMOCTH, PACcKIabIBaTh HATypaJibHbIC YMCIIa Ha
MIPOCThIE MHOXKHUTEIIH.

[Tonap3oBaThCs MacITabOM, COCTABIISITH IPOTIOPIIUKA U OTHOIIICHUS.

Ucnonb3oBath OykBbI sl 0003HAYEHUS YHWCEN TMPU 3alUCH MATEMATHYECKUX
BBIPAKEHUN, COCTaBJISITh OYKBEHHBIC BbIpaXX€HUSI W (OPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BBIPAYKEHUM, OCYIIIECTBIISISI HEOOXOIUMBIE TTOJCTAHOBKHU U MPEe0Opa30BaHMS.
Haxoauts Hen3BECTHBI KOMIIOHEHT PaBEHCTBA.

Penenue TeKCTOBBLIX 3aga4v

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 33724l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaum, CBA3aHHBICE C OTHOIICHHWEM, MPOMOPIHMOHATHHOCTHIO BEIIMYHH,
MIPOIICHTAMH, PEIIaTh TPH OCHOBHBIC 33/1a4l Ha IPOOH U MTPOIICHTHI.

Pemate 3amauu, comepkamuye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMs, pPACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTh, MPOU3BOJIUTEIHHOCTh, BpEM,
o0béMa paboThl, HCMOIB3YS apuPMETHUYECKUe JEUCTBUS, OICHKY, MPUKUIIKY,
TIOJIB30BATHCS SAMHUIIAMH U3MEPEHUS COOTBETCTBYIOITUX BEIIMYHH.

CocraBnsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats nHGOpMaIINIO, TPEACTABICHHYIO B TAOIUIAX, HA TMHEIHOM, CTOIO0YaTON
WIM  KPYyroBOM  jAwarpaMMax, HWHTEPIPETUPOBATh  IPEICTABIICHHBIE  JaHHBIC,
WCITOJIB30BAaTh JAHHBIC TP PEIICHUH 3a]1a4.

[IpencrapisaTs wHpOpPMALMIO C TOMOINBIO TaOJWIl, JUHEHHOW W cTonOYaTOn
JUarpaMm.

Harasignas reomerpus

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPa, HMEIOIMX (Qopmy
M3YYEHHBIX T€OMETPUUECKUX TIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.

N300pakaTh ¢ MOMOIIBIO IUPKYJISA, JIMHEWKH, TPAHCIIOPTUPA Ha HEJIMHOBAHHON M
KJeT4aToii Oymare M3y4eHHBIE TUIOCKHE T€OMETpUYecKrue (QUrypbl U KOH(MUTypaluu,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30BaThbCd T'E€OMETPUUYECKUMU TOHSATUSIMU: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJOTHIO, CBA3aHHYI0 C CHMMETpPUEH: OCh CHUMMETpPUHU, LEHTP
CUMMETPHH.
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Haxonute Benu4urHbBI yITi10B U3MEPEHUEM C IIOMOIIBIO TPAHCHOPTUPA, CTPOUTD YIJIbI
3aJJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPH PEUICHUM 3a7ad TPagyCHOM MEPOU YTIIOB,
pAacIio3HaBaTh HA YEPTEKAX OCTPHIN, IPSIMOU, PA3BEPHYTHIN U TYIIOU YTJIBI.

Bpuncnare IuMHY  JIOMAaHOW, TIEPUMETP MHOTIOYTOJIbBHMKA, IOJb30BAaThCS
€OVHHUIAMH HU3MEPEHUS UIMHBI, BBIPAXaTh OAHW E€IWHHIBI U3MEPEHUS JJIMHBI 4epe3
JpyTHe.

HaxomuTh, HCHONb3ys YEPTEKHBIE HWHCTPYMEHTBI, PACCTOSHHS: MEXKIY JIBYMs
TOYKaMH, OT TOYKHU JI0 OPSIMOM, IJIMHY ITyTH HA KBAJPAaTHOM CETKE.

BoruucnsaTs miomans GUryp, COCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB, UCIOJIb30BATh
pa3OueHue Ha MNOPSIMOYrOJIbHUKM, HA paBHbIe (QUIYpBI, JOCTpavBaHUE (o}
MPSAMOYTOJIbHUKA, TIOJb30BAThCA OCHOBHBIMH €IWHUIAMH W3MEPEHUS IUIOIIA/IH,
BBIPAXKATh OJHU €IUHULIBI U3MEPEHUS TUIOLIAIN Yepe3 APYTHUe.

Pacrio3HaBaTe Ha MOJENSIX U HM300paXKEHUSX TUPAMHUAY, KOHYC, I[WJIHHJIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, PA3BEPTKA.

N3o0paxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBINA Mapalyieaenune].

Boruucisate 00bEM  IPSIMOYTOJIBHOTO Tapajuieienuneaa, Ky0a, MOoJIb30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTe HeclioOXkHBIE 3a7a4M HAa HAXOXKJICHUE TEOMETPUYECKHX BEJIWYMH B
MPAKTUYECKUX CUTYAIUSAX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KVIACC
HaumeHoBaHue paziena  KoIudecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIIUXCS
(Tembl) Kypca 4acoB COJIepKaHue
HatypanbHble uncia. 43

JlelicTBUS C HATypaJbHBIMU
YU CIIAMU

JlecaTruHas cucreMa
cuucieHud. Psag
HaTypaJbHbIX YHCEII.
Harypansnbii psn.
Yucno 0.
HarypanbHbie uncina
Ha KOOPAMHATHOM
IIPSIMOM.
CpaBHeHue,
OKpYTIJICHUE
HaTypaJbHBIX
YHCe]l.
Apudmernueckue
JICUCTBUS C
HaTypaJlbHbIMU
yrcnamu. CBoMCTBa
HYJIS TIPU CJIOKEHUU
Y YMHO>KECHUH,
CBOMCTBA €IUMHUIIBI
P YMHOKECHUHU.

YuraTh, 32alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YHCIIA;
NpeAIaraTb U 00CyKAaTh CIOCO0BI YIIOPSIOUYNBAHUS YHACEIL.
H300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYATh YUCIIa
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBarh cBOMCTBA HaTYpaiabHOTO psaa, uncen 0 u 1 npu
CJIOKEHUHU U YMHOXKEHUHU.

Hcnoab3oBaTh NPaBUIIO OKPYTIICHUS HATyPaJbHBIX YUCEN.
BoeinoaHaTh apupmMeTHyecKre 1efCTBUS C

HATypaJbHBIMHU YHCIAMHU, BBIYMCIATH 3HAYEHUS YHCIIOBBIX
BBIPAKEHUI €O CKOOKaMU U 0€3 CKOOOK.

3anuchIBaTh NPOU3BEICHNE B BUJIE CTETICHH, YUTATh
CTEIIEHH, UCIMO0JIb30BATH TEPMHHOJIOTHIO (OCHOBaHHUE,
NIOKA3aTellb), BBIYUCJIATH 3HAYECHUS CTEIICHEW. BBINOJIHATH
NMPUKHUAKY U OLEHKY 3HAaYCHUIN YUCIIOBBIX BBIPAKECHUN,
npearatb 1 NPUMEHATh NPUEMBI IPOBEPKHU
BBIUNCIICHUH.
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Hcnoab3oBaTh NpPH BBIYUCIEHUAX IEPEMECTUTENBHOE H
COUETATEIbHOE  CBOWCTBA  CJIOKEHUS W YMHOXEHMUS,
pacnpenenuTenbHOE CBOMCTBO YMHOKEHHUS; (DOPMYJTHPOBATH
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[lepemecTuTenpHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKCHUS
1 YMHOKEHUSI,
pacupeaeauTeabHOe
CBOKMCTBO
YMHOXCHUA.
Jenurenu n
KpaTHBIE YUCIa,
PA3JI0KEHUE YHCIIa
Ha MHOXXUTEJIH.
Jlenenue c
octaTkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJbHbIM
MOKa3aTeJIeM.
Yucnosbie
BBIPKCHUS,
MOPSIAOK IEMCTBUM.
Penienre TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH NMPaBUJIa IpeoOpa30BaHUs YUCITOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HcciienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH I'HIIOTE3bI, (POPMYJIUPOBATH 0000IIEHUS U
BbIBO/IbI 110 PE3YJIbTATAM ITPOBEIEHHOTO UCCIEA0BAHMUS.
DopMyJUPOBATH ONpPeIeIeHUsI JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NMPUMEHATH NPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOXKUTEN; HAXOAUTh OCTATK! OT JEJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA O
HaTypaJIbHBIX YHCJIaX, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MaTeMaTu4ecKue NMPeAJI0KeHUus1 C
MTOMOIIBIO CBS30K «W», «UJIN», KECIH..., TO...». PemiaTs
TEKCTOBBIE 33J1aul apU(PMETHIECKUM CITIOCOOOM,
HCMOJIb30BATh 3AaBUCMMOCTH MEXK/ly BETUUYMHAMHU
(CKOpOCTB, BpeMs, PaCCTOSIHHE; 1I€Ha, KOJTUYECTBO, CTOUMOCTD
U JIp.): AHAJIU3UPOBATH U OCMBICJAMBATH TEKCT 3a/1a4H,
nepedopMyTHpPOBATH YCIOBHUE, M3BJIEKATH HEOOXOUMBIC
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JTAHHBIE, YCTAHABJIMBATH 3aBUCUMOCTU MEXIY BETMUYMHAMU,
CTPOMTH JIOTUYECKYIO LIETIOUYKY PaCCyKICHHM.
MopenupoBaTth X0/ pelICHUs 3aJaul ¢ TOMOUIbIO PUCYHKA,
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JICUCTBUS, Ha
JIBUKCHUE U

MTOKYTIKH

CXEMBI, TAOJINLIBI.

IIpuBoauTH, pa30UpaTh, OLEHUBATH PA3JINYHBIE PELICHUS,
3alMCH PEUICHUI TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaTh MOJyYEHHBIN pE3yJIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IPOBEPSISl OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIUOKH.

Pemats 3a71aun ¢ NoMoILBIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS ¢ HCTOPHE pa3BUTHA apu(PMETUKU
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HaI‘JIHI[Haﬂ reoMCeTpuA.
JIMHUM Ha IIOCKOCTHU

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenne nnmHbl
OTpE3Ka,
METPUYECKHUE
SJIMHUIIBI
VU3MEPEHUS JJIMHBI.

OKpy»XHOCTb U KpPYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYXHOCTEN».
VYromn. [Ipsmor,
OCTpBIA, TYIOH U
Pa3BEPHYTHIN YIJIbIL.
N3mepenue yrios.

Pacno3naBaTth Ha yepTeXax, pUCYHKaX, OMUCHIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, ¥ H300PasKaTh C IIOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIy4,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBarth, NpUBOAMTH NPUMEPbI OOBEKTOB PEATBHOIO
MUpa, UMeoUMX (GOpMy U3YyUYEHHBIX QUTYp, OLEHHUBATH UX
JIMHEWHBIE Pa3MEPBHL.

Hcnoab30BaTh JINHENWKY U TPAHCHIOPTUP KaK HHCTPYMEHTBI
JUISL IOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYUHY yTJIa; CTPOUTH OTPE30K 3alaHHOM JJIMHBI, YIOJl,
3aJIaHHOM BEJIMYHMHBL; OTKJIAABIBATD LIUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.
N3006paxath KOH(pUTYypallUd TEOMETPUUYECKUX (UTYp U3
OTPE3KOB, OKPYKHOCTEH, UX YACTEW HA HEJIMHOBAHHOMU U
KJIeTYaTol Oymare; npeajiararb, ONUChIBATH M

00CyKIATH CIOCO0BI, AJITOPUTMBI TOCTPOCHHUS.
Pacno3naBath 1 M300paxkaTh HAa HEJIMHOBAHHOU U
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[IpakTrnueckas
pabota
«ITocTpoenne

YTIIOBY»

KJIeTYaToOl OyMare mnpsMOW, OCTPBIA, TYIOH, pPa3BEPHYTHIM
YTIIbl; CPABHMBATH YTJIBL.

BbI14ucjasaTh JUIMHBI OTPE3KOB, JOMAHbIX.

IloHnMAaTh M MCIOJIb30BATh NIPU PelICHUM 32124
3aBHCMMOCTH MEXIY €IUHUIIAMA METPUUECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPA’KaTh JUIMHY B PA3JIMYHBIX €IUHUALAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUTypaLMH, UCTIONb3YS
U(pPOBBIE peCypChbl

OOBIKHOBEHHBIE IPOOH

48

Hpo6s. [IpaBubHbIE
Y HETIPaBHJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHeHue qpo0eii.
Cnoxenue u
BBEIYMTAHKE
0OBIKHOBEHHBIX
npobeii. CMemanHas
poOb. YMHOXKEHUE
U JICJICHHE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpPaTHBIC
npodu. Pemenue
TEKCTOBBIX 3ajad,

MopeanpoBarthb B rpaduueckoil, mpeaAmMeTHOU popme, ¢
IIOMOIIBIO KOMIIBIOTEPA NOHATHUS U CBOMCTBA, CBA3AHHBIC
C OOBIKHOBEHHOM JIPOOKIO.

YurTaTh M 3aIMCHIBATH, CPABHUBATb OOBIKHOBEHHBIE IpO0OH,
npeaiaratb, OOOCHOBBIBATHL M 00CYXKIAaTb CIOCOOBLI
YIOPSAIOYUBAHUS APOOECH.

N3006paxaTh OOBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPAMHATHOM MPSAMOM; MCIOJIb30BATH KOOPIUHATHYIO
NpSAMYIO JJI1 CPAaBHEHUSI IPOOEH.

D®opMyIHPOBaATH, 3AMIUCHIBATH C NOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IpoOU; MCMOJIB30BATH OCHOBHOE
CBOMCTBO po0OU 1Sl COKpAILeHUs Jpo0el U IpUBEACHUS
IpoOu K HOBOMY 3HAMEHATEJIO.

IIpeacTaBiasiTh CMENIaHHYIO APOOH B BUE HEMPABIIBHON

Y BBIJIEJATH LIETYI0 YaCTh YMCIa U3 HENIPaBUIBHOM 1po0u.
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coJiepKaIux Jpoou.
OCHOBHBIE

BoInoJHATH apu(pMeTHYeCKUue AeCTBUS C
OOBIKHOBEHHBIMH JIpO0SIMU; IPUMEHSATH CBOICTBA
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3a71a4M Ha ApoOHu.
[Ipumenenue OykB
JUTSI 3aITUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEITOKECHU N

apu(pMETUYECKUX NCUCTBUI IS pallMOHATU3AINH
BBIYHCIICHUU.

BhINOJIHATH NPUKHMAKY M OLEHKY PE3YyJIbTaTa BBIYMCICHUM;
NnpeaiaraTb ¥ NPUMEHSATh NPUEMBI IPOBEPKHU BHIUYUCICHUH.
IIpoBoauTh Mcce0BaAaHUSL CBOMCTB ApoOEH, onupasich Ha
YUCJIOBBIE DKCIEPUMEHTHI (B TOM UHCIE€ C TOMOUIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUSA O
JpoOsIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUM.

Pemats TekCTOBBIE 3a/1auu, COACpIKaIUE TPOOHBIC TaHHbIC, U
3a7]a4M Ha HaXOXKJICHUE YaCTH LEJI0T0 U LIEJIOT0 110 €ro YacTH;
BBISIBJISITH UX CXOJCTBA U Pa3jIM4msl.

MopaeaupoBarh X0/ PELICHHS 3a7a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa30upaTh, OLEHNBATDH PA3TUUYHBIC PELICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBATH MOJIYYCHHBIN
pe3yJIbTaT, OCYLIECTBISATh CAMOKOHTPOJIb,
MPOBEPSIsi OTBET HA COOTBETCTBUE YCIOBUIO,
HAXOJUTh OIMHOKH. SHAKOMHUTBLCHA € HCTOpPHEH
pa3BUTHS apUPMETUKU
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Harnsgnas reomerpus.
MHOTOyTrOJIbHUKA

10

MHOroyroyJbHuKH.
YeTbIpEXYTOJIbHUK,
NPSAMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnucbIBaTh, HCNOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH C
MOMOIIIBIO YePTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTh npuMepbl OOBEKTOB PEATHHOTO MUPA, UMEIOIINX
dbopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabota
«ITocTpoenne
NPAMOYTOJIbHUKA
C 3aJJaHHBIMU
CTOPOHAMH Ha
HEJIMHOBAHHOU
Oymare.
TpeyronbHUK.
[Lnomane u
IEpUMETP
MPSIMOYTOJIbHUKA
U
MHOTOYTOJIBHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJILHHUKOB,
€TMHHITBI
U3MEpEHUS
TJTOIA/IH.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLEHMBATh UX JIMHEHHBIE Pa3MEPBI.
BouIuMcisiTh: IEpUMETp TPEYTOIbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; IIJIOIAb IPSIMOYTOJIbHUKA, KBaIpaTa.
M300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAaHHOM U KJIETYATOM Oymare KBajpar u
IIPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU CTOPOH.
HccaenoBarh cBOMCTBA IPAMOYTOJIBHHKA, KBaJpaTa IMyTEM
AKCIIEPUMEHTA, HAOIIOCHUS, U3MEPEHUS, MOJCIIUPOBAHNUS;
CpaBHMBATh CBOMCTBA KBaJpaTa ¥ NPsIMOYTOJIbHUKA.
KoHcTpynpoBaTh MaTeMaTHYEeCKHE MPEIJI0KEHUS C
MTOMOIIIBIO CBSI30K «HEKOTOPBIN», «11000i1». Pacmo3naBaTh
VICTUHHBIC U JIOKHBIE BBICKA3bIBaHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAMTH IPUMEPbI ¥ KOHTPIIPUMEDBI.

I/ICCJ]CI[OBaTL 3aBUCHMOCTD ILIOIAaAN KBaJgpaTa OT AJIMHBI €T0

CTOPOHBI.

Hcnonb30BaTh ¢BOMCTBA KBAPATHOM CETKH IS TIOCTPOECHUS

¢buryp; pazdouBaTh NpSIMOYTroJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJIATH QUTYPHI U3 KBAaJIPaTOB U
IPSIMOYTOJIbBHUKOB M HAXOAUTh UX IUIOLIAAb, pa30UBaTh
(Gurypsl Ha NPSMOYTOJIBHUKY U KBAaJIPaThl U HAXOJIUTh UX
IJIOIIAb.

BeipaxkaTh BEIMUKHY IIOMIAAN B PA3JIMYHBIX €UHUALIAX
U3MEPEHUS METPUYECKOM CHUCTEMBI MEP, MOHMMATh H
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HCIMOJIB30BaATh 3aBHCHMOCTH MCXKAY MCTPHUUYCCKHUMU
CAMHUIaMHU U3MCPCHUA ITIJIOIIAaH.

31



3HAKOMUTBCH € NpUMepPaMH NPUMEHEHUsl IUIONAAU U
MEpUMETpa B MPAKTUYECKUX CUTyalusx. Pemars 3agaum u3
peanbHOM KU3HH, MPeAJaraTb M 00CYKIaTh Pa3IMYHbIE
croco0bl pelieHus 3a1a4
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JlecsaTuunbie ApoOU

38

JlecsiTuyHas 3amuch
IpooOeit.

CpaBHeHue
JECATUIHBIX
npoOei. [ericTBus
C IECSITUIHBIMU
TPOOSIMH.
Oxkpyrienue
JECATUIHBIX
TpOOeii.

Pemenne TekcTOBBIX
3a/1a4, COJIePKaIIUX
npoou. OCHOBHBIE
3a/1auu Ha ApooH

IIpencraBisATh 1eCATUYHYIO JPOOh B BHI€ OOBIKHOBEHHOM,
YHUTATh U 3alMCHIBATH, CPABHUBATH JICCATUYHBIE 1po0H,
npemyiaratb, O00OCHOBBIBATH M 00CYXKAATh CHOCOOBI
YIOPSAA0YUBAHUS IECATUUHBIX APOOECH.

N300paxath necaTnyHble APOOU TOUKAMU HA KOOPAMHATHOM
IIPSAMOM.

BbISIBJASITH CX0ACTBA U PA3JIMYHSA NIPAaBUIT apUPMETHIECKUX
JNEUCTBUA C HATypaJbHBIMU YHCIAMH W JECATUYHBIMU
TpoOsSIMU, OOBICHATH UX.

BoimoaHsaTh apupmeTnueckue ASMCTBUS C AECITUYHBIMU
Ipo0siIMH; BBINIOJHATH NPUKHUIKY M OLEHKY pe3yJbTara
BBIYMCIICHUN.

IIpumeHsATH cBOMCTBA apU(PMETUUECKUX TEUCTBUM IS
pauMoOHAIN3alMU BBIYNACICHUN.

IIpuMeHsATh NPABUWIO OKPYTJIEHHS IECITUYHBIX IPOOEH.
IIpoBoauTH HCCIEI0BAHUS CBONCTB AECATUUHBIX

npo0Oel, onmupasich Ha YUCJIOBBIE IKCIIEPUMEHTHI (B TOM
YHCJI€ C MOMOIIBIO KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUSA O
JIpOo0siX, NPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.
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Pemarb TEKCTOBBIC 3ala4i, COOACPIKAIIUC I[pO6HI)I€ JaHHBIC, U

Ha HAaXO0KJICHUE YaCTH LEJIO0r0 U LEIOro MO €ro0 YacTH;
BBISIBJISAITh UX CXOJACTBA U Pa3jIM4Msl.

MogaenupoBarh X0 PEMICHUS 3aJa4H C IOMOUIBIO PUCYHKA,
cxembl, TaOnuipl. IlpuBoauTh, pa3déupaTh, OLEHUBATH
pa3JIMYHbIE PEIICHUs, 3alUCU PEIIEHUN TEKCTOBBIX 3ajad.
OnepupoBathb JpOOHBIMU YUCIAMHU B PEATbHBIX )KU3HEHHBIX
CUTyalUsX.

Kpurudecku oueHMBATH NOJIYYEHHBIN

pe3yJabpTaT, OCYIIECTBIATh CAMOKOHTPOJIb,

IIPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBUIO,

HaXOJUTh OMKHOKU. 3HAKOMUTBCS ¢ UCTOPHEH

pa3BUTHS apuPMETHKU
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Harnsgnas reomerpus.
Tena u purypsl
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxxenue
MHOTOTPaHHUKOB.
Monenu
MPOCTPAHCTBEHHBIX
TEIl.
[IpssMOyTOJIBHBIM
napajulesIeunes,
Ky0. Pa3BépTku
KyOa u
napajuIeIIeIuIeaa.
[IpakTnueckas
pabora «Pa3BépTka
Ky6a». O0nEM Kyba,
IPSAMOYTOJIBHOTO
napajuiesienunena

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:KAKOIIEM
MHpe TPSIMOYTOJIbHBIN MapajieNnenumnea, Kyo,
MHOTOTPaHHHUKH, ONMCHIBATH, UCII0JIb3Ysl TEPMUHOJIOTHIO,
OIIEeHUBATH JIMHCHHBIC pa3MEpHI.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATBHOIO MUPA, UMEIOIINX
($bopMy MHOTOI'paHHUKA, IPSIMOYTOJIBHOTO NapajuleenuIea,

KyoOa.

MN300pakaTh ky0 Ha KieTuatoi Oymare. McciaenoBars
cBoiicTBa Ky0a, MpsIMOYTOJILHOTO NapaJljiesienuea,
MHOTOTPaHHHUKOB, UCIIOJB3Yys Moieni. Pacno3naBath u
n300paxkaTh pa3BEPTKU KyOa U napaienenunesaa.
MopeaunpoBarthb Ky0 U mapajuiesenure]; u3 Oymarua u
MPOYNX MATEPUAIIOB, OOBACHATHL CIIOCO0 MOJICTUPOBAHUS.
Haxoauts u3MepeHus, BBIYUCIASTH IJI0Ia/1b
MOBEPXHOCTH; 00BEM Ky0a, MPSIMOYTOJILHOTO
napajuienenune1a; uecjaeI0BaTb 3aBUCUMOCTb 00bEMa
Ky0a OT JUITMHBI ero pedpa, BbIABUTaTh U 000CHOBBLIBATH
runore3y. Ha0aoaaTes 1 NpoBOAMTH aHAJIOTHMH MEXTY
MOHATUSIMU TIJIONIAIN U 00BEMA, TIEpUMETPA U TUIOIIATU
MOBEPXHOCTHU. Pacno3HaBaTh UCTUHHBIE U JIOKHbBIC
BBICKA3bIBaHUSI O MHOTOIpaHHUKaX, NPUBOJAUTH MPUMeEPHI
¥ KOHTPIPUMEPHI, CTPOUTH BbICKA3LIBAHUS 1 OTPUIIAHUS
BBICKa3bIBAaHUU. PemaTh 3a1aum U3 peaibHON KU3HMU.
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[ToBTOpEHME 1 0000IICHNE

10

IloBTOpEHHE
OCHOBHBIX ITOHATHH

1 METOJIOB Kypca

5 kitacca, 00001IEHHE
3HaHUU

BbluncasiTb  3HAaYEHHS  BBIPAXKCHUM, COZEepIKaAIIUX
HaTypajbHbIE YKCIIa, OOBIKHOBEHHBIE U ACCATUUYHBIC APOOH,
BBITIOJIHATH MPE0Opa30BAHMS YUCET.

Bri0upaTh criocod cpaBHEHUs YNCEIl, BBIYUCIEHUN,
NPUMEHSITh CBOMCTBA apu(dMETHICCKUX JEHCTBUI

JUTSL pallMOHAIN3alliA BEIYMCIICHUM.

OcyumecTBJIATh CAMOKOHTPOJIb BBITIOTHAEMBIX AEHCTBHUI U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUM.

Pemiate 3agaum W3 peajbHOM KU3HHA, NPUMEHATH
MaTeMaTH4YecKue 3HAHUS JJIs1 PEIICHUS 3a7a4 U3 IPYTuX
y4€OHBIX MPEMETOB.

Pemate 3agauuM pasHbIMH CIOCO0AMH, CPABHMBAThH
CIOCO0BI pEIICHUS 3a/1a4U, BBIOMPATh PALMOHAJIbHbII
CIocoo

OBILIEE KOJIMYECTBO 170
YACOB 11O
[TPOT'PAMME
6 KJIACC
HaumeHoBaHue pasiena  KoaudecTBo OCHOBHOE OCHOBHBIE BUJIBI I€ATEIBHOCTH 00yYaIOLINXCS
(Tembl) Kypca 4acoB COJZIEpKaHUE
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HatypanbHble uncna

30

Apudmernueckue
EUCTBHUS C
MHOT'03HAYHBIMU
HaTypaJbHbIMU
yrciaamu. YucaoBeie
BBIPAKECHUS,
MOPSIAOK JIEMCTBUM,
HCTIOJIb30BaHHUE
cko0ok. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jemurenu u
KpaTHBIE YHCIIA;
HanOOIbIINN OONHI
JCTIUTENb 1
HauMEHbIIIee oo1IIee
KpaTHOE.
JlenuMocTh CyMMBI
Y TIPOW3BEICHUS.
Jlenenune ¢
OCTaTKOM.

PenieHne TeKCTOBBIX
3aga4

BoinoiHaTh apupMeTHYecKHe AeMCTBUSA ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHCJIAMHU, HAXOAUTH 3HAYEHM S YHCIIOBBIX
BBIpQKEHUN CO CKOOKaMU U 0€3 CKOOOK; BBIMUCISATH
3HAYEHHUSA BBIPAKCHUHN, COAEPKAIINUX CTCTICHH.

BbINOJHATH NPUKHUAKY U OLEHKY 3HAYECHUI YHUCITIOBBIX
BBIpaKEHU, MPUMEHSATHh NPUEMBI IPOBEPKH pE3yJibTaTa.
HMcnoab30BaTh NPH BLIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETaTeJIbHOE CBOMCTBA CJIOKEHUSA U YMHOXKEHHUS,
pacrpeeTuTeIbHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIHHO
CJIOKEHUsI, CBOMCTBA apu(METUUECKUX JCUCTBUM.
HMccnenoBaTh 4uCI0OBbIC 3aKOHOMEPHOCTH, POBOJAUTH
YUCJIOBBIE IKCTIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
TUNoTE3bl.

@opMyJUPOBATH ONPeAeJeHUus1 JCIUTeNIsl U KPaTHOTO,
HanOOJIBIIEr0 OOIIEr0 IEIUTEIS U HAauMEHBIIEro OOIIero
KpaTHOTO, MPOCTOr0 M COCTABHOTO YKCEJI; UCIIOJIb30BATh 3TH
MOHSTHUSI TIPU PELICHUHU 3a7a4.

IIprMeHATH AJrOPUTMBI BBIYHMCICHUS HAaHOOJIBIIETO 00IIEero
JeIuTeNs] M HaWuMEHBIIEro OOIIEero KpaTHOTO ABYX 4YHCEN,
AJTOPUTM PA3JIOKEHHUS YHUCIIa Ha MPOCTHIE MHOKHUTEH.
HccnenoBath yCcioBUs AETUMOCTH Ha 4 U 6.

HccaenoBatb, 00cyx1aTh, GOpMYyIMPOBATH U
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000CHOBBIBATb BBIBOJ O YETHOCTH CYMMBI, TPOU3BEICHHUS:
JIBYX YETHBIX YHUCEIl, ABYX HEYETHBIX YUCIIEC, YETHOTO U

HEYETHOTO YHCElL.

HccnenoBath CBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHUS
YHCell.

IIpuBoauTHL MpUMePHI YKCEN C 33JaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHble UM HeBepPHbIE€ YTBEPXKICHUS O
CBOMCTBAX YUCEIL, ONPOBEPraTh HEBEPHbIE YTBEPKACHUS C
HOMOUIbI0 KOHTPIPUMEPOB.

KoHncTpyupoBaTth MaTeMaTH4eCKHe NMPeAI0KEeHHS C
MTOMOIIIBIO CBSI30K «H», KUIN», ECIIH. .., TO...». PemiaTs
TEKCTOBBIE 3a/1a4yM, BKJIIOYAIOIINE TOHATUS JEIUMOCTH,
apu(pMETUYECKUM CIOCOOOM, HCMOJIB30BATH Iepedop
BCEX BO3MOYKHBIX BapUAHTOB.

MopenupoBaTh X0/ pelIeHus 3aa491 ¢ TTIOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

I[IpuBoanTh, pa3éuparb, OLEHNBATH PA3JIMYHbIC PELICHMUS,
3aIMCH PEIIeHUH TEeKCTOBBIX 3a/ad.

Kpuruuecku oneHMBATh MOJYYEHHBIN pE3yJIbTAT, HAXOAUTH
OLIMOKH, OCYLIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBUIO
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HaI‘JIHI[Haﬂ reoMCeTpuA.
HpHMI)Ie Ha IINTOCKOCTH

[leprieHIUKYISIpHBIE
MpsIMBIE.
[TapannenbHbIE
MPSIMBIE.
Paccrosinne mexny
JByMs TOYKaMHU, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapuIpyTa Ha
KBaJIpaTHOM CETKE

Pacno3HaBarp Ha dCpTCiKaX, PUCYHKAX CIydad B3aHMMHOI'O
PAaCIIOJIOKCHUS IBYX IIPSAMBIX.

N300paxkaTh ¢ IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM U KJIETYaTOW Oymare JiBe rmepeceKaronimuecs
npsiMble, JBE MapaJljieibHbIC MPSIMbIC, CTPOUTD MPAMYIO,
MIEPIECHIUKYJIAPHYIO TaHHOM.

I[IpuBoguTH npuMepbI napajieIbHOCTU U
MEPIEHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBath B MHOTOYT'OJIBHUKAX MEPIIEHAUKYIISIPHBIE U
napajiebHble CTOpOHbL. M300paskaTh MHOTOYTOJIBHUKU C
MapaJyICIbHBIMU, NIEPIICHAUKYIIIPHBIMU CTOPOHAMM.
Haxoautsb pacctosiHue MeXAy IByMsI TOUKAMH, OT TOYKH 0
MPAMOM, JUIMHY IIyTH HA KBaAPATHOM CETKE, B TOM YHUCJIIE
UCIIOJB3YsI IIU(POBBIC PECYPCHI
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pobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO po0H,
COKpallleHue Jpooei.
CpaBHeHue u
yHOpSAI0YMBaAHUE
JpOOeid.
Jlecsatuunsie qpoou
U MeTpHUYecKas
CUCTEMa Mep.
Apudmernueckue
JICUCTBHS C
O0OBIKHOBEHHBIMHU

U JICCATUIHBIMU
JTpOOSIMHU.
OTHoueHue.
JleneHue B JaHHOM

CpaBHMBATBL M YNOPAJA0YMBATH JIpOoOH, BHIOMPATH CIOCOD
CpaBHEHUS APOOECH.

IIpencraBisATh necATUYHBIE 1POOU B BUJE OOBIKHOBEHHBIX
npobeit 1 0OBIKHOBEHHBIE B BUIC JECATHUHBIX, HCIOJIb30BaTh
IKBHBAJICHTHbIE NPeACTABJEHUS APOOHBIX YHCEI IIPU UX
CpPaBHEHMH, IPH BhIYUCICHUAX. MCIOIB30BaTh IECTUYHBIC
pobu 1pu npeoOpa30BaHUM BEIMYMH B METPUUECKON
CUCTEME MeED.

BoInoJHATH apu(MeTHYeCKUEe AeCTBUA C
OOBIKHOBEHHBIMU U JAECCATUYHBIMU JpO0SMU. BbIuucasaTs
3HAYEHHUS BBIPAXKEHUI, COAEPKAIUX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH, BBIMOJIHATH MTpeoOpa3oBaHus 1poOei,
BbIOMPATH CNOCO0, NPUMEHATH CBOMCTBA

apupMeTUUYECKUX JEHCTBUM AJIsl pallMOHATIM3AIUN
BBIUHCIICHUU.

CocTaBJigaTh OTHOILICHUS U Imponopun, HAXOAUTb OTHOILICHHC
BCJIMYHUH, ACJIUTH BEJIMYHNHY B IdHHOM
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OTHOIIICHUH.
Macra0,
MPOTIOPIIHSL.
[Tonsitue

MPOIIEHTA.
Brruncnenune
MPOIIEHTA OT
BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemienne TeKCTOBBIX
3a/1a4, CoAepKaIINX
JIpOOU U MPOLEHTHI.
IIpakTrnueckas
pabota «OTHOIIICHHE
JUTUHBI OKPYKHOCTHU
K €€ quaMeTpy»

OTHOIICHHH.

Haxoautsb IKCIICEPUMECHTAJIbHBIM HYTéM OTHOIICHHUC IJIMHBI

OKPYKHOCTH K €€ I1UameTpy.

I/IHTepHpeTI/IpOBaTb MacmTad Kak OTHOIIICHHUE BCJINYHH,

HaxoauThb MacmTad IJIaHa, KapTbl U BBIYUCIIATL PACCTOSAHUA,

ucrnosb3yst Macirad. QO0bACHATH, YTO TAKOE MPOIIEHT,
yHOTpeOJIATH 00OPOTHI PEUYH CO CIIOBOM ITPOLICHTY.
BoipakaTh npo1eHThI B Ipo0sSX U ApoOU B MPOIEHTAX,
OTHOUIEHUE JIBYX BEJTUYUH B MPOIEHTaX. BHIYHCAATH
MIPOIIEHT OT YKCJIa U YUCJIO 10 €ro NpoueHty. OKpyrifarb
JPOOH M TIPOIEHTHI, HAXOIUTH MPUOIMIKESHUS YUCE.
PemaTh 3aaum Ha 4acTH, IPOLICHTHI, MPOTIOPIIUU, HA
HaxoXJIeHue ApoOu (TIPOIIEHTA) OT BEJIMUUHBI U BEJIMUUHBI
o e€ ApoOu (TIPOLeHTY), ApoOu (MIPOIEHTA), KOTOPHIH
COCTaBJISIET OJHA BeJINYMHA OT Apyrou. IIpuBoauTs,
pa30upaTh, OlleHMBATH PA3IMYHBIC PEIICHMUS, 3aTTUCH
PEIIEHU TEKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALNUIO 13 TAOJIUIl U TUArPaAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,
OTpEeNIeNIATh HAauOOJIbIlIee U HAMMEHbIIIEE U3
MPEACTAaBICHHBIX JAHHBIX
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Harnsinnast reometpus.
Cummerpust

OceBas CUMMCTPHU.

[lenTpanbHas
CUMMETpHSI.
[TocTpoenue
CUMMETPUYHBIX
uryp.
IIpakTrueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpust B
ITPOCTPAHCTBE.

Pacno3naBaTth Ha yepTexax U U300PAKEHUAX, H300PaAKATH
OT PYKH, CTPOMTH C TTOMOIII0O HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,

OKPYXHOCTbh), CHAMMETPUYHYIO JAHHOW OTHOCHUTEJILHO IPSIMO,

TOYKH.

HaxoanTs npuMepbl CHMMETPUHN B OKPYKAIOLIEM MHUDE.
MopeanpoBarhb u3 Oymaru 1€ (pUrypbl, CAMMETPUYHbIE
OTHOCHUTEJBHO NPSIMOM; KOHCTPYMPOBATh F'€OMETPUYECKUE
KOH(UTYypaluu, UCIIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C IOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBAa U3YyUEHHBIX (QUTYD, CBSI3aHHBIE

C CUMMETpHUEN, UCTIONb3YS SKCIIEPUMEHT, HA0JIIOICHHE,
MOJEIINPOBAHUE.

O0ocHOBBIBATD, ONpoBepPraThb c MTOMOUIBIO
KOHTPIIPUMEPOB YTBEPKICHUS O CHMMETPUH (PUTyp
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BripaxeHnus ¢ OykBaMu

[IpumeHeHne OyKB 1Is
3anucu
MaTeMaTUYECKUX
BBIPAXECHUU U
MIPEIOKECHUM.
bykBeHHBIE
BBIPAXXEHUS U

YU CIIOBBIE
MMOJCTAHOBKHU.
bykBeHHBIE
PaBEHCTBA,
HaXO0KJICHUE
HEHU3BECTHOTO
KOMIIOHEHTA.
DopMyisl

Hcnonb3oBaTh 0yKBBI 151 0003HAUEHUS YUCEN, IIPU 3aIIUCH
MaTEeMaTHYECKUX YTBEP)KIIEHUH, COCTABISITh OyKBEHHBIC
BBIPAYKEHUS 110 YCIOBHIO 33Ja4H.

HccnenoBarh HECIOXKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbIuucjsTh YMCI0BOE 3HaYE€HNE OYKBEHHOTO BBIPAYKEHHUS
IIPH 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBAIpATa; NIMHBI OKPY>KHOCTH, TIJIOIIAIHA
KpyTa; BbIMOJHATH BLIYUCIEHHUS 110 3TUM (opMyIiam.
CocraBasatb popmyJibl, BEIPAKAOIIME 3aBUCUMOCTH MEKTY
BEJIMUYUHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HA,
KOJINYECTBO, CTOUMOCTD; MPOU3BOAUTEIHLHOCTh, BpEMs, 00BEM
PabOThI; BHITIOJHATH BEIYUCIICHUS 110 ATUM (HOopMyIIam.
HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMEeTHIEeCKOTo
JIeHCTBUSA
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Harnsgnas reomerpus.
@urypsl Ha IIIOCKOCTH

14

YeThIpEXYTOIBHUK,
IIPUMEPBHI

YEeThIPEXYTOJILHUKOB.

[IpssMOYTONIbHUK,
KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JuaroHa’liei.
N3mepenne yrios.
Buner
TPEYTOJILHUKOB.
[lepumeTp
MHOI'OYT'OJIbHUKA.
[Inomans ¢purypsl.
dopMyibl
NEpUMETPA U
IO/
IPSMOYTOJIbHHKA.
[Tpubnuxénnoe
U3MEPEHUE IIIOIIAN
duryp.
[TpakTueckas

M300paxaTh HAa HEIMHOBAHHOM U KJIETYATON Oymare

C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOJBHUKH C 33JaHHBIMH CBOWCTBAMMU: C
NapaJuIeIbHbIMM, IEPIEHANKYIISIPHBIMU, PABHBIMU
CTOpOHAaMH, NPSMBIMHU yTJIaMU U Jp.,

paBHOOeIpeHHbIN TpeyroibHuK. [lpeaaaraTs u
00CyKIATH CIIOCO0BI, AJTOPUTMBI TOCTPOCHHUS.
UccaenoBarth, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJICJINPOBAHUE, CBOMCTBA MIPSIMOYIOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TPeyroiabHUKU. OOOCHOBBIBAThH, ONIPOBEPraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

0 IPAMOYIrOJBbHHUKEC, KBaJApaTc, pacnodHaBaTb BCPHLIC U

HEBEPHBIEC YTBEPKICHHUS.

N3mepATH U CTPOUTH C IIOMOLIBIO TPAHCIIOPTHPA YIJIBI, B
TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaThb OCTpPbIE, IPSMBIE, TYIIbIE, pa3BEPHYTHIC
yriibl. Pacno3HaBaTh, M300paskaTb OCTPOYTOJIbHBIN,
NPSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN, pABHOOEIPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

Bobruncasite nepumMeTp MHOTOYTOJIbHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MeHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomaas
Kpyra

Ha paBHBIC (DUTYpPHI, HCTIOJIB30BaTh METPUUYECKHUE CIUHUIIBI

U3MEPEHUS ITTMHBI U TUIOIIA TN,

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH 1
IUIOLIAJEH Ha KiIeT4yaToil Oymare, MpuOIMKEHHOE U3MEpPEHNE
JUIMHBI OKPY’KHOCTH, TUIOLIaIU Kpyra

[lomoxurenbHbIE U

OTpHUIATCIBHBIC YHUCJIA

40

Llenble yncna.
Monayns uucna,
reoMeTpuuecKas
UHTEpIIpeTalusl
MOyssl. UuciaoBbIe
MIPOMEKYTKH.
ITomosxuTenpHBIE U
OTpHUIIATEJIbHBIC
yucia. CpaBHEHUE
MTOJIOKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCell.
Apudmernueckue
JICUCTBUS C
MTOJIOKUTEIBHBIMU
1 OTPHULIATEILHBIMU
YHUCJIAMU.

Pemenue TeKCTOBBIX
3a1a4

IIpuBoAMTH NMPUMEPbI HUCIIOIB30BAHNS B PEATBHOM KU3HU
MOJIOKUTEIIBHBIX U OTpULIATENbHBIX uncen. M3o00pakars
LIEJIBIE YHMCIIA, TI0JIOKUTEIIbHBIE U OTPULIATENILHBIC YUCIIA
TOYKaMH Ha YUCJIOBOM MPSAMOU, HCIOJIb30BATh YUCIOBYIO
NpAMYIO U1 cpaBHEeHUs yncel. IIpuMeHaTs npaBuiia
CpPaBHEHUS, YIIOPAA0YMBATH 1EJIbIC YUCIIA; HAXOAUThH
MOJIyJIb YUCIIA.

DopMyJIUPOBATH MPABUJIA BBIUNCIICHUS C
MIOJIOKUTEIIbHBIMU U OTPULIATEIBHBIMU YUCIIAMH, HAXOAUTh
3HAYEHUS YUCIIOBBIX BBIPAXKECHUH, COAECPKAIUX JECUCTBUS C
MOJIOKUTEIBHBIMU U OTPULIATEILHBIMH YU CJIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHUS IS
npeoOpa3oBaHUsI CYMM M IIPOU3BEICHUI
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyronbHas
CUCTEMa KOOpUHAT
Ha MJIOCKOCTH.
Koopannatel Toukn
Ha TJIOCKOCTH,
abcuucca u
OpJIMHATA.
Cronbuateie u
KPYT'OBBIC
JUarpaMMbl.
[IpakTrueckas
pabora
«ITocTpoeHnue
Jarpamm.
Pemenne TekCTOBBIX
3a/1a4, CoAepKaIInX
JIaHHbIE,
MPEACTABICHHBIE B
TabnIuIax 1 Ha

OO0BICHATH U HJUTICTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPJINHATHOU INTIOCKOCTH
TOYKHU U QUTYPHI 110 33JJaHHBIM KOOpJMHATaM, HAXOAUTh
KOOPJIMHATHI TOUYEK.

Yurarh cTON0YAThIE M KPYTOBBIE JUArpamMMBbI;
HHTEPHPETHPOBATH JIAHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Ucnosib3oBaTh HHGOpPMALIHIO,

IMpCACTAaBJICHHYIO B Ta6JII/IHaX, Ha JuarpaMmax mjisi pCuiCHuA
TCKCTOBBIX 3a1a4 U 3aJa4 U3 peaanoﬁ KHN3HHU

JuarpamMmmax
Haruuiisast reoMeTpus. HpAMOYTroBHBIH Pacno3HaBaTh Ha 4epTeXkax, PUCYHKaX, ONUCHIBATH
®uUTYpBI B IPOCTPAHCTBE napauieenuIes,

KyO, mpu3ma,
nupamMua, KOHYyC,
AIUHD, TIap U
cepa.

nupamMuiay, Ipu3My, HUJIAHIP, KOHYC, I1ap, H300pakaTh X
OT PYKH, MOAEJTHPOBATH U3 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. IlpuBoauTH NpUMepPbI 0OBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (POPMBbI HA3BAaHHBIX TE.
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N3ob6paxenue
IPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
MUJIMHAPA U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
burypm».

IToustne 00bEMa;
CIMHUIIBI U3MEPCHHUS
o0bEma. O0BEM
MPSMOYTOJIBHOTO
napajiesienunena,
Ky0a, popMyibl
00BéMa

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.

N3yuaTsh, KCroNb3ys IKCIIEPUMEHT, HAOIIIOIEHUE, U3MEPEHHUE,
MOJICTUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BLIAABJIATH CXOJACTBA U PA3JINYHUSA:
MEXK]ly TUPaMUJION U TPU3MOM; MEXAY HMJIUHAPOM, KOHYCOM
Y IapOM.

Pacno3naBaTthb pa3BEPTKHU Napajvienenumnena, Kyoa, npusmsl,
MUpaMUJIbl, KOHYCa, MWIMHAPA, KOHCTPYMPOBATH J[aHHbBIC
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJICIIH.

Co3naBath MoJeJIM NMPOCTPAHCTBEHHBIX (puryp (u3 Oymarw,
MPOBOJIOKH, TUTACTUJIMHA U JAP.)

N3mepsaTs Ha MoAesIX: TTUHBI pEOEp MHOTOTPAaHHUKOB,
nuametp mapa. BeiBoauts gopmytry o6bémMa
MPSIMOYTOJILHOTO MapaJijieIenuIe/a.

Boruuciasats no gpopmysaMm: 00bEM MPSIMOYTOITHHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00BéMa;

BBIYHCJIATH 00BEMBI TEJI, COCTABIICHHBIX U3 KyOOB,

MmapaJuiCICIIUMIICI0B, pemIaTb 3a/la11 C pCaJIbHBIMHA JJaHHBIMHA
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[loBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIus

20

[loBTOpEHNE
OCHOBHBIX ITOHATUH U
METO/I0B KypcoB 5 U 6
KJ1aCCOB, 0000IIEHHE
M CHUCTEMAaTH3aIus
3HAHUU

BobruncasiTh 3HaYCHUS BBIPAKEHUN, COJACPKAIINX
HaTypaJbHBbIE, LIEIIbIE, ITOJIOKUTEIbHBIE U OTPULIATEIILHBIC
YKCIa, OOBIKHOBEHHBIE U AECATUUHbBIE JPOOH, BBITOIHATh
peoOpa3oBaHus YUCEI U BbIPAKEHUH.

Bei0upath cnocod cpaBHEHHsI YHCEl, BEIYNCICHUH,
NPUMEHSTh CBOMCTBA apu(METUYECKHUX JIEUCTBHI

JUISL paMOHAIN3AMU BEIYUCIEHUN.

Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHue 3HAHMS I pelIeHUs 3a71a4 U3 APYTHUX
MPEIMETOB.

Pemarn 3ala4d pPa3sHbIMHU CHOCOﬁaMI/I, CpaBHUBATD,

BbBIOUPATH CNIOCOOBI PEMICHUS 3a/1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOITPOBEPKY PE3ysIbTaTa BIYMCICHUN

OBILIEE KOJIMYECTBO
YACOB I1IO
[TPOI'PAMME

170
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PABOYASA NTIPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsieTCA OHUM M3 OMIOPHBIX KYPCOB OCHOBHOTO 00IIIEro 00pa3oBaHUs:
OHa OOeCmeYMBACT MU3YYCHHE APYTUX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHUTAPHOTO ITUKJIOB, €€ OCBOCHUE HEOOXOIMMO JIJIsl TPOJIOJKEHUS 00pa30BaHUs U B
MOBCEAHEBHON Xu3HMU. Pa3zBute y oOydaronmuxcsi Hay4dHbIX NPEJICTaBICHUA O
MPOUCXOXKJICHUM M CYIIHOCTH ajreOpanueckux aOCTpakiuii, crnoco0e OTpa)KeHUs
MaTeMaTHYECKOW HAyKOW SIBIIGHHM W TPOIECCOB B NPUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOT0 MOJICTUPOBAHUS B HayYHOM MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIs
ajanTalydd B COBpEMEHHOM IudpoBoM obmiectBe. M3ydueHue anreOpbl oOecrieunBacT
pa3BUTHE yMEHUS HAOII0IaTh, CpaBHUBAaTh, HAXOIWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUS U BBIBOJBI, (GOpMYIMpoBaTh yTBepKIAeHUs. OcCBOoeHHE Kypca anreOpsl
o0ecreunBaeT pa3BUTHE JIOTMYECKOTO MBINUICHHUS] OOYUYaOIIUXCS: OHM HCTOIB3YIOT
JNEAYKTUBHBIE W WHAYKTHUBHBIC pAcCYXACHHSA, OOOOIIEHHEe ¢ KOHKPETU3AIHUIO,
abctparupoBanue 1 anajoruto. O0yueHnue aareOpe npeanoaraeT 3HaYuTENbHBIA 00bEM
CaMOCTOSATENLHON JEATEIbHOCTH 00YyJarouXcs, MOATOMY CaMOCTOSITEIbHOE PEIICHUE
3a/1ay SBJSIETCS peann3auuei AesiTeIbHOCTHOTO MTPUHIMIA O0yUEHHUS.

B crpykType mporpammbl yueOHOTO Kypca «AmnreOpay» Juisi OCHOBHOTO OOIIETO
oOpa3oBaHUSI OCHOBHOE MECTO 3aHUMAIOT COAEP>KATEIbHO-METOIUYECKUE JIMHUU:
«Ywncna v BEIYUCICHU», «ANreOpandeckue BRIPaKESHHs», « Y paBHEHUS 1 HEPABEHCTBAY,
«Dynknuny. Kakmas w3 3TuX cofepkarelbHO-METOIMISCKUX JTUHUN pa3BUBAETCS Ha
MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aMMOJICHCTBYS C APYTUMH €r0 JUHUAMH. B
X0JIe M3YYCHHSI Y4EOHOT0 Kypca OOydYaroIIMMCS MPUXOJIUTCS JOTUYECKU PACCYXKIATh,
UCITOJI30BaTh TCOPETUKO-MHOKECTBECHHBIM SI3BIK. B CBA3M ¢ 3TUM B TpOrpamMmy
yueOHOro Kypca «Anredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI JIOTUKH, TIPEACTABICHHBIEC BO
BCEX OCHOBHBIX pa3jielax MaTeMaTHUYeCcKOro o0O0pa3oBaHUSI W  CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHUBEPCAJIHLHOTO MAaTEMaTHUYECKOTO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTHIO YYEOHOTO Kypca « AJreopay sIBIsSeTCs
€r0 MHTETPUPOBAHHBIA XapaKTep.

Conepxanve muHUA «Yucia U BEIYUCICHUS» CIIYKUT OCHOBOMW JIJIsl JAJbHEUILIETO
U3YYEeHHUS MATE€MaTUKH, CIIOCOOCTBYET pPa3BUTHIO Y OOYYaroIIMXCS JIOTHYECKOTrO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TMOJb30BAThCS  ANTOPUTMAMHU, a TaKKe
NPUOOPETEHUIO0 MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX JJI TMOBCEIHEBHOM >KU3HM.
Pa3BuTre MOHATHS O YKCIEe HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUSA CBSI3aHO C
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palMOHANBHBIMUA M UPPALMOHATIBHBIMU YUCIaMH, (POPMHUPOBAHUEM NPEJICTABICHUNA O
JEHCTBUTEITLHOM YHCIIE. 3aBEPIICHUE OCBOCHHSI YUCIIOBOW JIMHUHA OTHECEHO K CPETHEMY
o01ieMy 00pa3oBaHUIO.

ConepxaHue JByX aiareOpandeckux JUMHUM — «ANreOpanyecKkue BBIPAKCHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CHOCOOCTBYET (DOPMUPOBAHHIO Y OOYYaIOIIUXCS
MaTEeMaTUYECKOTO anmapara, HeoOOXO0IUMOTO JIJIs PEIICHUS 3a/1a4 MAaTeMaTHKH, CMEKHBIX
MPEIMETOB M TPAKTHKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 001Iero
oOpa3oBaHUs YUEOHBI MaTepuan rpymnmnupyeTcss BOKPYT PallMOHATIbHBIX BBIPAKEHUU.
Anrebpa J€eMOHCTpPUpPYET 3HAUYEHHE MATEMAaTUKH KaK S3bIKa JIJIi T[OCTPOCHUS
MaTEeMaTHYECKUX MOJIEIICH, OTTMCAHMSI IPOIIECCOB | SIBJICHUM peaibHOTo MHUpa. B 3amaun
oOy4deHus anredpe BXOIT TakKe TalibHEHIIee Pa3BUTHE aITOPUTMHUYECKOTO MBITIUICHHUS,
HE0OXOJAMMOro, B YaCTHOCTH, JJIsI OCBOCHHUS Kypca HMH(POPMATUKH, U OBJIAJICHUE
HaBBIKAMH  JICIYKTUBHBIX paccyxkiaeHuii. IIpeoOpa3zoBaHne CHMBOJBHBIX (opM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOpaKEHHUs, CIOCOOHOCTEH K  MaTreMaTHYeCKOMY
TBOPUYECTBY.

Conepxxanue (PyHKIIMOHAIBHO-TPAPUUYECKON JMHUM HAIEJICHO Ha TMOJIyYeHHE
OOy4YarOIIMMUCS 3HAHUN 0 (QYHKIMSAX KaK Ba)KHEUINEH MAaTeMAaTHUYE€CKOW MOJETH ISt
ONMMCAHWS W HWCCIEAOBaHUS Pa3HOOOPA3HBIX IPOIECCOB W SBJICHWUW B TPHUPOAC M
oOmecTtBe. M3ydyenne marepuana crocOOCTBYET Pa3BUTHIO Yy OOyYarOUIUMXCsl YMEHUs
WCIIOJIb30BATh PA3JIMYHbBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKAa MAaTEMATUKU — CIIOBECHEIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B ((OPMUPOBAHUE MPEACTABICHUN O POJIU
MaTEMaTHUKHU B Pa3BUTHHU ITUBHIIN3AINHI U KYJbTYPHI.

CornacHo yueOHOMY TuiaHy B 7—9 Kilaccax u3ydaercsi yueOHbI Kypce «Anredpay,
KOTOPBIN BKJIIOYACT CJCAYIOIIUE OCHOBHBIE paslensl cojepkanus: «Yucna u
BBIYHCIICHUS», «ANTeOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DYyHKIIUN.

OO0miee 4YHCIO YacOB, PEKOMEHJIOBAHHBIX [JII HW3Y4YeHHUs Y4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kimacce — 102 4gaca (3 gaca B Heaemo), B 8 kinacce — 102
yaca (3 Jaca B Hegento), B 9 knacce — 102 yaca (3 yaca B HeZIelI0).

COAEPKAHUE OBYUEHUSA

7 KITACC YucJia v BIYMCJICHUS

Jpo6u 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO] OT OJTHOM (POPMBI 3anucu Apooeit k
npyroii. IloHsTHE palMOHAIBHOTO 4YHUCHA, 3alUCh, CPAaBHEHHE, YIOPSAOYMBAHUE
palMoHaNbHBIX unced. ApupMeTHUYecKHe ACUCTBHUA C PAUOHATIBHBIMU YHUCIAMH.
Pemenue 3a1a4 U3 peanbHON NPaKTUKKU HA 4YacTH, HAa IpOOU.
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CreneHp ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeiesieHue, MpeoOpa3oBaHUE
BBIPDAKEHHII HAa OCHOBE ONPENEICHUS, 3alUCh OOJIbIIMX 4Yucesl. [IpoueHThl, 3amuch
NPOIEHTOB B BHJE JApoOM M IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIC 3a7aud Ha
IPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON IMPAKTUKH.

[IpuMeHeHne MPU3HAKOB AEITUMOCTH, PA3JI0KEHHE HAa MHOKUTEIHM HATypajbHbBIX
quCenl.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas! MPONOPLHOHAIBHOCTH.
AnredOpandeckue BbIPAKEHUS

IlepemeHHbIE, YUCIIOBOE 3HAUYEHUE BBIPAXKEHMUsSI € NepeMeHHOH. JlomycTrmble
3HaueHusa nepeMeHHbIX. [IpenacTaBieHue 3aBUCHMOCTH MEXKIY BEIUYMHAMHU B BHJIE
dopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHUI,
TOKJIECTBEHHO PAaBHbIE BBIPAXKECHUS, IPaBUJIa MpeoOpa3oBaHUs CyMM U MPOU3BEACHU,
IIpaBUJIa PACKPBITHUSI CKOOOK U MPUBEACHUS MTO00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounenel M MHOrowieHsl. CreneHb MHOrowieHa. ClOXKEHWE, BBIYMTAHUE,
YMHOKEHHE MHOTO4YWIEHOB. POpMYsbl COKPAIIEHHOTO YMHOXKEHHMS: KBaJIpaT CyMMBbI H
KBaJpar pazHoctu. Popmyrna pa3HOCTH KBaApaTroB. Pas3nojkeHrne MHOrOYJIEHOB Ha
MHOKHUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, TMpaBuUjia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JInHeHOEe ypaBHEHUE C OTHOU IEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPaBHEHU,
pelieHrne JIMHEMHBIX ypaBHEHUW. COCTABIIEHHE YpPAaBHEHHW IO YCJIOBHUIO 3a/Ia4H.
Pemienre TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHECHUA.

JIuHeliHOe ypaBHEHHE C JABYMs IEepeMEHHbIMM U ero rpaguk. Cucrema ABYX
JMHENHBIX YpaBHEHUMN C ABYMsI TIepeMEHHBIMU. Perienue cucreM ypaBHEHUM CIOCOOOM
MOACTAaHOBKU. [ [puMepsI pelieHnst TEKCTOBBIX 3a/1a4 € MTIOMOIIBI0 CUCTEM YPaBHEHUM.

DyHKUIMHA

Koopaunara Touku Ha npsiMoii. YucnoBble MpOMEXKyTKH. PaccTostHue Mexay aByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopaunatr, ocu OX u Oy. AGciucca U OpAMHATA TOYKH
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukos, 3agaHHbIX Gopmynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonsatue ¢ynkiuu. ['padux Gynkmuu. CBoricTBa
bynkuuii. Jluneitnas ynkius, e€ rpaduk. I'paduk dynkuum y = |x|. I'paduueckoe
pelIeHne TMHEUHBIX YPABHEHUNA U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KJIACC Yucia u BLIYMCIEHUSA

KBampaTHsblit kopenb u3 uncia. [lonsatue o0 uppanmoHaabHoM yucie. JlecaTuaHbie
NPUOIMKEHUST UppallMOHANBHBIX Yuced. CBoWcTBa apu(pMETHUUECKUX KBaJAPATHBIX
KOpHEW U UX IPUMEHEHHUE K MPEe0OPa30BAHUIO YUCIOBBIX BBIPAXKEHUM 1 BRIYUCIICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

CrerneHs ¢ 1IeJIbIM MoKa3zaTesieM U €€ cBoiicTBa. CTaHgapTHas 3aUCh YKCIa.

AnredOpanveckue BbIPAKEHUS

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

AnrebOpaundeckas Apoos. OCHOBHOE CBOMCTBO aireOpandeckoit qpodu. CioxeHue,
BBIYMTAHNE, YMHOKEHUE, IeJIEHUE allre0pandecKkux Apooeil. PaninonanbHble BEIPaKEHUS
U UX npeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmysia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Peuienue ypaBHeHUM, CBOISIINUXCS K JIMHEMHBIM U KBaApaTHbIM. lIpocrenime
JIPOOHO-pallMOHAJIbHBIE YPaBHEHUS.

I'paduueckas uHTEpHIpeTanusi ypaBHEHHM € JABYMS MNEPEMEHHBIMU W CHCTEM
JIMHEWHBIX YPAaBHEHUH C ABYMs IEpEMEHHBIMU. [ [prMephI peleHns CHCTEM HEJIMHEMHBIX
YpaBHEHUI C AByMS IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a/1a4 ajIre0panyeckuM crocoooMm.

HucnoBble HEPAaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NepeMeHHOM. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKUMHA

[Tonsitne dyukmuu. OO6IaCTh OmMpeneseHUuss U MHOXECTBO 3HAUCHUM (PYHKIUH.
CnocoObl 3a1aHus PyHKIUIA.

I'padux pynkuu. Yrenue cBoiicTB QpyHkiuu no e€ rpaduxy. IIpumepst rpaduxos
GYyHKIMH, OTpa)xarouX peajbHbIe MPOLECCHI.

@DYHKIMHU, ONUCHIBAIOLIME NPSIMYIO U OOpPaTHYIO TPOMOPIIMOHATIbHBIE 3aBUCUMOCTH,

3

ux rpapuku. Oyakmuu y ~ .V X, ¥ Vx, V=|x|. I'paduueckoe pemicHre ypaBHEHUI
Y CUCTEM YpPaBHEHMUM.

9 KJTACC Yncia 1 BbIYMCICHUS

PanmonanpHple 4YKcia, HpPpAlMOHAIbHBIE YHUCIIA, KOHEUHblE W OECKOHEUYHbIE
JECATUYHbIE TpOoOU. MHOXKECTBO AEMCTBUTEIbHBIX YNUCEN, IEHCTBUTENIBHBIE YNCIa KaK
OECKOHEUHbIE JecATUYHbIE ApoOU. B3auMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYKECTBOM JIEVCTBUTEIIBHBIX YUCENT U KOOPANHATHON IPSMOU.

CpaBHeHHE  [IEHCTBUTENIBHBIX  4YHCEN, apu(MeTHdecKkue JeHUCTBUSA C
JEHUCTBUTEIIbHBIMU YHCIIAMH.
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Pa3mepbl OOBEKTOB OKpYKAIOIIErO0 MHpA, JJIUTEIBHOCTh IIPOLECCOB B
OKpY’KalOILEM MUDE.

[TpuOnkEHHOE 3HAYEHNE BETMYMHBI, TOYHOCTh MPUOJIMKEHUs1. OKpYTIJIEHHE YHCEIT.
[Tpukuaka v OLEHKA pPe3yIbTATOB BEIUUCICHUM.

YpaBHeHHs U HEPABEHCTBA

JIuneniHOoe ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K JIUHEUHBIM.

KBagpaTtHoe ypaBHenue. PemieHue ypaBHEHUM, CBOJSIIMXCS K KBAaJPATHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepbl pelIeHUsT ypaBHEHUM TPEThEUM W YETBEPTOU
CTEIICHEH pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenune npoOHO-palMOHaiIbHBIX ypaBHEHUM. PelleHne TEKCTOBBIX 3aaay
anreOpanvyeckuM METO/IOM.

VYpaBHeHuE ¢ IByMs IEPEMEHHBIMU U €ro Tpaduk. Permenne cucteM IByX JTMHEHHBIX
YPaBHEHUM C JAByMs IIEpEMEHHBIMHU. PelieHue cucTeM AByX YpPaBHEHUH, OJHO H3
KOTOPBIX JJMHEWHOE, a APYroe — BTopoil crenenu. ['paduueckas naTepnpeTaius CUCTEMbI
YPaBHEHUU C IBYMS IIEPEMEHHBIMMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM mHepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB ¢ OJIHOM nepemeHHoM. KBanpaTHeie HepaBeHcTBa. [ paduueckas
WHTEpIIpETalNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIUU
KBagpatuunas ¢bynkuus, e€ rpaduk u cBoiicta. [Tapabosna, KoopAHMHATH BEPIIIUHbI
napadoJibl, 0Cb CHMMETPUHU MapaloIbl.

& ;
I'paduku pyHKLIMIA: y=hx,y=4kx+b y= U X3y = Vx y=|x| -

WX CBOMCTBA.

YucaoBble M0C/1€10BaTEILHOCTH M NIPOIPECCUH

[loHdATHE YMCIOBOM MOCNENOBATENBHOCTH. 3aJaHUE  MOCIEAOBATEIBHOCTH
peKyppeHTHO# dhopmyIoii u Gpopmymoit N-ro YieHa.

ApudmeTrnueckas U reoMmerpuueckas mnporpeccuud. PDopMynbl N-TO  4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkeHue 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuii ToukaMu
Ha KOOPJWHATHOM TIJIOCKOCTH. JIMHEHWHBIM M SKCHOHEHIMaIbHBIM pocT. CIIOKHbBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI
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[IpeameTHbIe pe3yJabTaThl OCBOCHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyuenus B 7 kiaacce: Uucsia u BbIYMCIEeHUS

BoInonHsTh, coueras yCTHbIE U MUCbMEHHbBIEC MPUEMBI, apu(METHUECKUE TCUCTBUS
C pallMOHAJIBHBIMU YUCIIaAMHU.

HaxoauTh 3HaueHUs] YUCIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOpa3HbIe CLIOCOObI
U MPUEMBI BBIUYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKECHUN, COAEPIKAMNX OOBIKHOBCHHBIC
U JICCITUYHbBIE APOOH.

[lepexoauTs OT OAHOW (QOPMBI 3amUCU YHCEN K JApyrod (mpeoOpa3oBbIBATH
JECATUIHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHALHEIC YHCTIA.

OKpyIJIsITh Yncna.

BBITTOMHATE TPUKUAKY W OIEHKY pe3yJbTaTa BBIYMCICHHWHA, OICHKY 3HAYCHUI
YHUCJIOBBIX BBIpKEHUW. BBIMONHATH ACHUCTBUS €O CTENEHSMU C HATypaJlbHBIMU
MOKa3aTEISIMH.

[IpuMeHATh TPHU3HAKK JCIMMOCTH, PA3J0KCHHE HAa MHOXHUTEIH HATYPaTbHBIX
qHCel.

PemmaTe mpakTUKO-OpUEHTUPOBAHHBIE 337]a41, CBSI3aHHBIE C OTHOIIICHUEM BEJIMYUH,
MPOMOPIIMOHAIEHOCTHIO BEJIMYHMH,  TPOLIEHTAMH, UHTEPIPETUPOBATH
pE3yNbTAThl PEIICHUS 337249 ¢ YUETOM OTpaHUYCHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcrnonp30BaTh anreOpandecKkyr0 TEPMUHOJOTHIO U CUMBOJIMKY, TPUMEHSATH €€ B
Mpoliecce OCBOEHUS yueOHOTO MaTepHaia.

Haxomute 3HaueHWs OYKBEHHBIX BBIpOKCHUNW TIpH 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX.

BoimonasaTh TIpeoOpa3oBaHus 1EJIOTO BBIPAKEHUS B MHOTOYJICH MPHUBEACHUEM
MOIOOHBIX CJIAaraeMbIX, PACKPHITHEM CKOOOK.

BBITTOTHATE YMHOKEHHE OJHOYJICHA HA MHOTOYJICH U MHOTOWICHA Ha MHOTOYJICH,
PUMEHATH (GOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3IoKEHNE MHOTOUJICHOB HA MHOKUTEIH C TIOMOIIIHIO BEIHECEHUS
3a CKOOKH OOIIETO MHOKUTEJIS, TPYIITUPOBKY ClIaraeMbIX, MpuMeHeHus (Gpopmy
COKPAIIEHHOTO YMHOKEHHS.

[IpumensaTs npeoOpa3oBaHMsi MHOTOUJICHOB JJIS PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEKHBIX TIPEMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMA IOKa3aTeIsIMA  JUIA

npeoOpa3oBaHus BbIpaXKeHU. Y paBHEHHUs] M HEPABEHCTBA
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Pemate nuHEHBIE ypaBHEHUS C OJJHOW IIEPEMEHHOM, IPUMEHSIS IPAaBUIIA IIepexoa
OT MCXOJHOIO YpPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsATh, SABIAETCS U YHUCIIO
KOpPHEM YPaBHECHHUS.

[IpumensTh Tpaduyeckue METOJbl MpPU PEIICHUU JIMHEHHBIX YpPaBHEHUH U HX
CUCTEM.

[TonGupath mpuMepsI ap YUCell, ABISIOMIUXCS PEIICHUEM JTHHEHHOTO YPaBHEHUS C
JBYMSI IEPEMEHHBIMM.

CrtpouTh B KOOPAMHATHOM IIOCKOCTU TpaduK JIHMHEWHOTO YpPaBHEHHUS C JBYMs
[EPEMEHHBIMHU, MI0JIb3YSCh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTe cucTeMsel 1ByX JUHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMU, B TOM YHCIIE
rpapuyecKu.

CocTaBisATh U pelIaTh JIMHEMHOE YPaBHEHNE WM CUCTEMY JINHEWHBIX YPaBHEHUH 110
YCIOBHIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJla4u
ITOJTyYEHHBIN PE3YJIbTAaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIY49H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHON TUIOCKOCTH TOYKHU 10 3a/IaHHBIM KOOPJMHATAM, CTPOUTH
rpaduku muHEeHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU V = |X|.

OmnuceIBaTh ¢ TOMOINTBLIO (PYHKITHI M3BECTHBIC 3aBUCUMOCTH MEXKTy BEIIMUNHAMH:
CKOPOCTh, BpEMSI, pPacCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTh, MPOU3BOJAUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKITUU IO 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cmocod MNpencTaBiICHUS W aHalu3a WHGOPMAIUU,
W3BJICKAaTh W WHTEPHPETHPOBATh MH(POpMAINIO U3 TPpapUKOB peanbHBIX MPOIECCOB U
3aBUCHUMOCTEM.

[IpeameTHBIC pPE3yJbTAaTBl OCBOCHHUS MPOTPAaMMbI y4eOHOTO Kypca K KOHILY
oOyuenus B 8 kiacce:

Yucaa v BIYMCICHUSA

Hcnonbs30BaTh HaYAIBHBIE MPEACTABICHUS O MHOXECTBE JCHUCTBUTEIIBHBIX UYHCEI
JUISL CpaBHEHUS, OKPYIJICHHS M BBIYMCICHUN, HM300paXkaTh EWCTBUTENIbHbIE YHCIIA
TOYKaMU Ha KOOPJUHATHOM MPSIMOM.

[IpumenaTy TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, WCIOJB3ys] TMPU HEOOXOAMMOCTH KAaIbKYJSTOpP, BBITIOIHATH
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IpeoOpa3oBaHusl BBIPAKEHUM, COJAEPKAIMX KBaJpaTHbIE KOPHH, UCHOJb3Yysl CBOMCTBA
KOPHEH.
Hcnonp30Bath 3anucy OONBIINX U MaJbIX YACEN C MOMOUIBIO JECATUYHBIX Ipo0eil

u creneHed yncna 10. Auredpanveckne BbIpaKeHHs

[IpuMeHsITh MOHSITUE CTENEHH C IIEIbIM MTOKa3aTEeIEM, BBIIOJIHATh MPeoOpa3oBaHus
BBIPKEHUI, COIEPKAIINX CTEIECHHU C IEIbIM MTOKa3aTeJIeM.

BBINOMHATE TOXIAECTBEHHBIE MPEOOPA30BAHUSI PALMOHAIBHBIX BBIPAKCHUN  Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMU U alIre0pandyecKUMu ApoOsIMHU.

PackianpiBath KBaJApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumensaTy npeoOpa3oBaHMs BBIPAKEHUW IS PEUICHUS PAa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemate JnuHEHBIE, KBAJpATHBIC YPAaBHEHHMS M PpalUOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HCCIAEAOBAHNS YPAaBHEHUN U CUCTEM YpAaBHEHUH, B TOM
Yyuclie € MpPUMEHEHUWEM TIpaduuecKux MpeACTaBICHUN (yCTaHaBIMBAaTh, WMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUM PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT c10BECHOU (hOPMYIUPOBKH 3aa4H K €€ anreOpandeckoil MoJean ¢
MOMOILBIO COCTABJICHUSI YPABHEHUSI WJIM CHUCTEMbl YpaBHEHUH, MHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3374 [TOJTYYEHHBIN pe3ynbTar.

[IpuMeHsATh CBOWMCTBA YMUCIOBBIX HEPABEHCTB JJIsi CPaBHEHHUSA, OLEHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CUCTEMBI, JaBaTh I'paUyecKyro
WUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[lonumath W HCIOJIB30BAaTh (YHKIUOHAJIbHBIE TMOHATUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHHMsI), ONPEACNATh 3HaueHWe (PyHKUMU 10 3HAYCHUIO
aprymMeHTa, ONpeNeisTh CBOHCTBa (QyHKuu 1o e€ rpadguky. Crpouth rpaduku

AIIEMEHTAapHbIX (PYHKIUI BUA:

# 2 3 =
= -, = Xx-, = X, - X, = |X v v
Y x Y Y Y y I |, OIIMCBhIBATH CBOHMCTBA YHCJIOBOA (I)YHKLII/II/I

o e€ rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOCHUS MPOTrpPaMMbl y4eOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

Yucjaa v BLIYUCJICHUSA
CpaBHMBATH U YHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIE YUCTIA.
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Beimonuare apudmernueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCIIAMH, COYeTas
YCTHBIE W IIUCBbMEHHBIE NPUEMBI, BBIITOJIHATh BBIYUCICHHUS C HPPALMOHATBHBIMU
YHCIaMH.

Haxonuth 3HauYeHUs CTENEHEW C LEJIbIMU MOKA3aTeIsIMA U KOPHEH, BBIYMCISATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€MUCTBUTENIbHBIC  YKCIIA, BBINOJHATH MPUKUIKY  pe3ysibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHNs U HEPABEHCTBA

PemaTe JMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOIAILMECA K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemate cucteMsl IByX JUHEHHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU U CHCTEMBI
JIBYX YpaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

PemaTe TeKCTOBBIE 3a/1aun anreOpanvdeckKuM CrocoOOM € MOMOIIBI COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HCCIAEAOBAHNS YPAaBHEHUN U CUCTEM YPAaBHEHUH, B TOM
Yyucle € MPUMEHEHUWEM TIpaduuecKux MpeACTaBICHU (yCTaHaBIMBAaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarth nuHeliHble HEPaBEHCTBA, KBAAPaTHbIE HEPABEHCTBA, U300paXKaTh PEIICHUE
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Pemate cuctemMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIHOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM
IPSIMOiA, 3aIIUCBHIBATh PEIICHNE C TOMOIIBIO CHMBOJIOB.

Hcnonp3oBaTh HCPABCHCTBA IIPH PCUHICHUHU PAa3JIMYHBIX 3a1a4.

DOyHKIUU
Pacnio3naBath (GYHKIIMA ~ U3YYEHHBIX BHJIOB. IToka3wIBaTh
CXEMaTUYECKH PACTIOIOKEHNE Ha KOOPJUHATHOM MJIOCKOCTU rpaduKkoB (DYHKITUI BUIA:

B
y= hxY = fx+b, y=—,

- y=ax?+bx+c, y=x3 y=+x, y= x|
3aBUCUMOCTH OT 3Ha4eHU KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u u300paXkaTh CXEMATHUYECKH TpaQUKA KBaJpPaTUUYHBIX (DYHKIUH,
OTKCHIBaTh CBOMCTBA KBAIPATUUHBIX (DYHKIIHH MO MX TpaduKaM.

Pacrio3naBaTe KkBaapaTHuHyr0 (QyHKUHIO 1O (opmyse, NPUBOAUTH NPUMEPHI

KBaIPAaTUYHBIX (DYHKIMIA U3 PeaTbHOM KU3HU, (U3UKH, TECOMETPHUH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPeCCUm

Pacnio3HaBaTh apuMeTHUECKYyI0 M T€OMETPUYECKYIO MPOTPECCUM MPHU Pa3HBIX
croco0ax 3aaHusl.

BbINONHATH BRIUKMCIEHUS C UCIIOJIBb30BaHUEM (POPMYIT N-TO WiieHa apupMeTUIECKON
Y TEOMETPUYECKOI MPOrpeccuii, CyMMbI MEPBBIX N YJICHOB.
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N3006paxkath 4eHbI OCIEI0BATEILHOCTH TOYKaMHU Ha KOOPIUHATHOMN TIOCKOCTH.
Pemiats 3amaum, CBSI3aHHBIE C YUCIOBBIMU MOCJIEIOBATEIBLHOCTIMU, B TOM UHCIIC
3aJlayy U3 peasibHOM KU3HM (C UCTIOJIH30BAHUEM KAJIbKYJISITOPA, HU(PPOBBIX TEXHOIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumMeHoBanue pasiena  KoIHuecTBo OCHOBHOE OcHOBHBIC BUIBI ACATEIHPHOCTA 00YJIAIONITUXCS
(Temel) Kypca 4acoB COZEpKAHUE
Yucna v BBIYUCIICHUS. 25 ITonsitne
CucreMaTU3UpPOBATH U 000ralmiaTh 3HAHUSA 00
PanmonanbHbIC Yncia PaLMOHAIIBHOTO
OOBIKHOBEHHBIX M JICCATUYHBIX TPOOSIX.
qucia.
Apudmeruueckue CpaBHUBATH M YIIOPSIA0YMBATH APO0H, TPeoOpPa30BhIBas
neHCTRISA ¢ IIPU HEOOXOMMOCTHU JECATHYHBIC IPOOU B OOBIKHOBEHHEIE,
PAIHOHATHHBIME OOBIKHOBEHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

yuciamu. CpaBHEHHUE,
YIIOPSIIOYMBAHUE

parOHAaJIbHBIX YHUCCII.

Crenensb C
HaTypaJbHBIM
MOKA3aTeJIEM.
Pemenrne 0CHOBHBIX
3a/1a4y Ha 1poou,
MPOIEHTHl U3
peaIbHOMN IIPAKTUKHU.
IIpusHaku
JIETTUMOCTH,
pa3JioKEeHUsl Ha
MHOKUTEIN
HaTypaJbHBIX YHCEIL.

JECATUIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
BbIYMCJICHUS 3HAYCHUI APOOHBIX BbIPasKeHMH,

coJiep Kaiux OOBIKHOBEHHBIE U IECSITUUHBIE TPOOHU:
3aMEHATh MPU HEOOXOAUMOCTH ACCATUUHYIO IPOOH
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JCCATUIHOU, TPUBOIHUTH
BBIpakeHHue K hopme, Hanbosee yIoO0HOM /1JIs BBIYUCICHHM,
peoOpa3oBLIBATh APOOHBIC BRIPAKCHHS HA YMHOKCHHUE U
JIeJICHUE IECATUYHBIX TPO0eH K JEHCTBUAM C IETBIMH
YUCJIaMHU.

IIpuBoauTh YyKc/I0BbIC M OYKBEHHbIC IPUMEPBI CTETIEHU C

HATYpaJIbHBIM MOKa3aTesieM, OOBIICHS 3HAUCHUS OCHOBAHUS
CTETEeHU U TIOKa3aTellsd CTeNEHU, HaXOUTh 3HAUCHHUS
crenenel Buna a" (& — moboe parroHaNbHOE YUCIIOo, N —
HaTypaJbHOE YUCJIO).

59



PeanbHble
3aBucuMocCTH. [Ipsimas
u o0paTHas
IPONOPLIMOHAIBHOCTH

I[MonuMaTh CMBICH 3alUCH OOJBIINX YHUCENl C MOMOIIBIO
JECATUYHBIX ApoOeil u creneneil yucna 10, npuMeHsTh 1X
B PEAIbHBIX CUTYaLIMsIX.

IIpuMeHsATh NPU3HAKY ACIIUMOCTH, PA3JI0KEHUS HA
MHO>KUTENIA HaTypaJIbHbIX YUCE.

PemaTh 3agaum Ha 4acTy, IPOLEHTHI, MPONIOPLUHU, HA
HaxoKJeHue ApoOu (IIPOLIEHTA) OT BEJIMYUHBI U

BEJIMYUHBI 110 €€ 1polu (IIPOLIEHTY), TpoOur
(mporeHTa), KOTOPBIA COCTABISAET OJJHA BETUYHHA OT

JIPYTOM.
IIpuBoauTh, pa3dupaTh, OLEHNBATDH PA3TUUYHBIC PELICHUS,
3aUCH PEIICHUN TEeKCTOBBIX 3a7a4.

Pacno3HaBaTh ¥ 00BSACHATH, ONUPASICh HA ONPEIEICHUS,
PsMO MPONOPUUOHAIBHBIE U 00PATHO MPONOPLUUOHAIbHbBIE
3aBUCUMOCTH MEX]ly BEJIMYMHAMH; NPUBOIAMTH NPUMeEPBbI
ATUX 3aBUCUMOCTEHN U3 PEaIbHOr0 MHUpA, U3 JPYTUX y4eOHbIX
IIPEIMETOB.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 33]1a4U Ha ApoOH,
MPOLEHTHI, IPAMYIO U 00PAaTHYIO MPONOPIMOHATIBLHOCTH,
MPOTOPLIMHU

60



AnreOpanyeckue
BBIPAKECHUS

27

bykBennbie
BBIPAKECHHUSL.

[lepemennsie.

Jlomyctumsie
3HAYCHUS

IICPCMCHHBIX.

DopMyIIbI.

OBaagerp anredOpanyecKol TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B POLIECCE OCBOCHUS yUeOHOI0 MaTepuaa.
Haxoauth 3HaueHNs OYKBEHHBIX BBIPQXKEHUHN TpU
3aJIaHHBIX 3HAYEHHSIX OYKB; BBIIIOJHATH BEIUUCIECHUS T10
¢dopMynaM. BeImotHsATH peoOpa3zoBaHus LIEIOTO
BBIPOKEHHSI B MHOTOYJIEH PUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITUEM CKOOOK. BBINOIHATH YMHOXKEHHE
OJIHOYJICHA

61



[Ipeo6pazoBanue
OYKBEHHBIX
BBIPAXKCHUU,
PacKpbITHE CKOOOK U
MIpUBEACHUE
MOJT00HBIX
cinaraeMbix. CBOMCTBa
CTEIICHU C
HaTypaJbHbIM
MMOKAa3aTEJIEM.
MHOrOo4JIEHBI.
CrnoxeHnue,
BBIUHUTAHUE,
YMHOKECHHUE
MHOTOYJICHOB.
DopMyIsl
COKpPAIIEHHOT'O
YMHOKCHUS.
Paznoxenne
MHOTOYJICHOB Ha
MHOKUTEIU

Ha MHOTOWJIEH U MHOTO4YJIEHA HA MHOTOYJICH, IPUMEHSATH
dbopMyIIbl KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcyumecTBIATH Pa3ioKEHHE MHOIOYIECHOB HA MHOKUTEIH
yTEM BBIHECEHMS 3a CKOOKH OOILEro MHOXKUTEIS,
npUMEHEHHUs (HOPMYIIBI pa3HOCTH KBAJPaTOB, POpMyI
COKpALIEHHOI'O YMHOKEHHS.

IIpumeHnsATH peoOpa3o0BaHNEe MHOTOUYJIEHOB JJIsl PEILICHUS
pa3JIMYHBIX 3a/7a4 U3 MAaTEMATUKHU, CMEXHBIX IIPEIMETOB,
U3 pEATBHOW MMPAKTUKH.

3HAKOMHUTBHCA € HCTOpHeﬁ Pa3BUTHA MATCMATHKHU.
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ypaBHeHI/ISI U HCPpAaBCHCTBA

20

YpaBHeHuUE, IpaBuiia
npeoOpa3zoBaHus
YpaBHEHHS,
PaBHOCWJIBHOCTh
YPaBHCHUU.

JIunenHoe ypaBHEHUE
C OJTHOU MEPEMEHHOM,
pEIIEHNE JTUHENHBIX
ypaBHeHUM. Pemenune
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

JIuHelHOE ypaBHEHUE
C ABYMS IIEPEMEHHBIMU
u ero rpaduxk.
Cucrema nByx
JIMHEVHBIX YPABHCHUH
C ABYMs IIEPEMEHHBIMU

Pemarsp 1MHEliHOE ypaBHEHUE C OJTHOM MMEPEMEHHOM,
NPUMEHss NPABUJIA IIEPEX0/1a OT UCXOIHOTO YPABHEHUS K
paBHOCWIBHOMY eMy Oosee npoctoro Buaa. IlposepsTs,
SBJISIETCS I KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.
IHox0upare npuMepsbl nap 4Mcell, ABISIOIUXCS PELIEHUEM
JIMHEWHOI'0 YPaBHEHUSA C ABYMs IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH IPaPUK JTUHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSICh TPaPUKOM,
NPUBOAMTH NIPUMeEPbI PELICHUS YPABHEHUS.

HaxoauTthb peuieHue CUCTEMBI ABYX JIMHEWHBIX YPABHEHHUN
C ABYMs IIEPEMEHHBIMU.

CocTaBjsTh U pelIaTh YPaBHEHUE U CUCTEMY
YPAaBHEHMM 1O YCIOBUIO 3a]1a4¥, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H I1OJTy4YECHHBIN
pe3ynbrar
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Koopaunate! u rpaduku.
OyHKIUU

24

Koopannara Toukn Ha
npssMou. Yuciossie
MIPOMEXKYTKHU.
PaccrosiHue mexny
IBYMs TOYKAMHU

KOOPAMHATHOM IIPSMOM.

[IpssmoyrospHas
CUCTEMA KOOpJAUHAT Ha
iockocTH. [Ipumepsr
rpadMKOB, 3aJJaHHBIX
dbopmynamu. UreHue
rpadMKOB peaIbHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUMU.
I'padux byskImH.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUMS.
[TocTpoenue rpaduka
JTUHENHON PyHKIUH.
I'padux bynkumu
y=|x|

H300paxkaTh Ha KOOPAMHATHOM NIPAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH,

WHTEPBAJIBI; 3aMMMCHIBATh UX HA ANTeOpandeCKOM S3bIKE.
OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TI0
3aJTaHHBIM KOOPJIMHATAM; CTPOUTH TpaduKHi HECITOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpPMYJIaMH, B TOM YUCTIE C
TOMOIIBI0 UPPOBHIX TabopaTopuii. [IpuMeHsATH, H3yUYaTh
NpeuMylecTBa,

HHTEPNPETHPOBATDH TpadQUUECKHI CIIOCO0 MPEACTaBICHUS U
aHajM3a pa3HooOpa3HOM KU3HEHHON MHGOPMAIIHH.
OcBauBaTh OHATHE (PYHKITUHU, OBJIAJICBAThH
(YHKUIMOHATBHOW TEPMUHOJIOTHEM.

Pacno3HaBath quHeiHyI0 QyHKIH0 Y = KX + b,

ONKCHIBATHL €€ CBOWMCTBA B 3aBUCMMOCTH OT 3HAYCHUU
ko3¢ duiueHToB K u b.

Crpouts rpaduku muHerHoN GyHKINHA, QYHKIHHA Y =| X |.
Hcnoan3oBath HU(PPOBBIE PeCYPChI TSI ITOCTPOCHHUS
rpagukoB QYHKIHMI U U3y4EHUS UX CBOWCTB.

[IpuBOIUTH MpUMEPHI TUHEUHBIX 3aBUCHUMOCTEN B PEaJIbHBIX
rpoleccax U siBJICHUAX
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[ToBTOpEHME 1 0000IICHNE 6 [ToBTOpEHME Boi0MpaTh, NPUMEHATH OLIEHMBATH CIIOCO0ObI CPAaBHEHUS
OCHOBHBIX  ITOHSITHMA yucesl, BBIYUCICHUM, MpeoOpa3oBaHUl  BBIPAKEHHUI,
M MeTOJIoB Kypca 7 peLIEHNs YPaBHEHUM.
Kxaccd, 0000IWEHIE | (eymecTBASITE CAMOKOHTPOID BHIOIHACMBIX AeHCTBHI 1
SHaHMH CaMONPOBEPKY pe3yJibTaTa BHIYUCICHHM, TpeoOpa30BaHUi,
IIOCTPOCHUM.
PemaTe 3aga4um U3 peasibHOM KU3HU, IPUMEHATh
MaTeMaTH4eCKHe 3HAHMUSA Ul pELICHUs 3a]1a4 U3 APYyTuX
IPEIMETOB.
Pemiate TeKcTOBBIC 3aJa4YHM, CPaBHMBATb, BbIOHpPaATh
CIOCO0OBI PEIICHUA 3a/1a4n
OBILIEE KOJIMYECTBO 102
YACOB I10
[TPOITPAMME
8 KUIACC
HaumenoBanue pasnena |KonxuuecTBo OCHOBHOE OCHOBHBIE BUJIBI JICATEIBHOCTH O0yYarOIIUXCS
(Tembl) Kypca JacoB COJIEpKaHHE
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Yuciia ¥ BBIYMCIIEHUS.

KBaapatHbie KopHU

15

KBangpaTHbIil KOpeHb
u3 yucna. [lousarue
00 “ppanroHaIbHOM
yucne. [lecsaTuunbie
NpUOIKEHUS
UppalMOHATBHBIX
YHUCel.
JleficTBUTENBHBIC
yucia. CpaBHEHHE
JNEUCTBUTEIBHBIX
YHUCel.

VpaBHeHHE BHAA X°
=a.

CaoiicTBa
apu(pMEeTHIECKUX

KBaJIPAaTHBIX KOPHEH.

[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKCHUMH,
COJIEpIKaIIIX
KBaJIpaTHbIC KOPHU

@opmyIHpPOBaTH ONpeieIeHre KBaJIPaTHOTO KOPHS W3
qucia, apupMeTUYECKOro KBaJAPAaTHOTO KOPHS.
IIpuMeHATH Onepanrio U3BJICUYECHUS KBAAPATHOTO KOPHS
U3 YUCia, MCIOJIb3YH ITPYU HEOOXO0AUMOCTH
KAJbKYJIATOP. OueHuBaTh KBaJpaTHbIE KOPHU LIEJIBIMU
YUCJIAMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHMBATB H YNIOPSII0YMBATH PALIOHAJIBLHBIE U
VppALMOHATIBHBIE YHCIIA, 3alIMCAHHBIE C IIOMOIIbIO
KBaJIpaTHBIX KOPHEM.

MccenoBaTh ypaBHEHHE X° = @, HAaXOJAUTh TOYHBIE U
npuoIMKEHHBIE KOpHU TIpH @ > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEW, ITIPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCIIOJIB30BAHUEM KaJIBKYJIATOPA
(koMIbrOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEH; IPUMEHSITh UX VIS PeoO0pa30oBaHuUs BEIPAKCHHIA.
BoInoJHATH npeodpa3oBaHMs BHIPAKEHUN,
coJiepKallluX KBaJpaTHbIe KOPHU. BbIpaxkaTh nepeMeHHbIe
U3 TeOMETPpUUYECKHX U (pu3ndeckux Gopmyi. BeraucjaaTs
3HAYeHUsl BBIPAKECHUM, COepKAITUX KBAJPATHBIE KOPHH,
UCIIOJIB3YS MPU HEOOXOJMMOCTH KaJbKYJIATOP.
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Hcnoan3oBarsb B XO0J4€ pCIICHUS 3aaa4d 3JICMCHTAPHBIC
MMpCACTABJICHUS, CBA3dHHBIC C HpI/I6J'II/I}KéHHBIMH 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKHU

Ypciaa W BBIYUCICHUS.

CrerneHs ¢ 1EIBIM

CreneHsb ¢ 1ebM
MOKa3aTeJIeM.
CrangapTHas 3anuch

®opmyIMpPOBaThH ONpeieIeHne CTEIEHNU C 1EIbIM
MOKa3aTeJIeM.

MOKa3aTeaeM IIpeacraBiasiTh 3aMUCh OOJBIINX U MaJIbIX YUCET B
quca. crangaptHoM Buje. CpaBHUBATD YKCIIA U BEIUYUHEL,
Pa3mepsl 00bEKTOB
3allMCaHHbIC ¢ UCTI0JIb30BaHUEM cteneHu 10.
OKPYXarOIIEro Mypa
(OT YeMeHTAHBIX Hcnonb30BaTh 3alMCh YHCEN B CTAHIAPTHOM BHJIE
yacTHIl 110 JIJISl BBIpAXKEHUS Pa3MEPOB OOBEKTOB, JJIUTEIIBHOCTH
KOCMMYECKIX IIPOLIECCOB B OKPYIKAIOILIEM MHUPE.
00OBEKTOB), DopMyJIMPOBATH, 3ANMCHIBATHL B CHMBOJIHYECKOM
JJTATEIIbHOCTh ¢opme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
IIPOLIECCOB B CTETICHU C LEJIBIM MOKA3aTEeJIEM.
OKpY’KaroIeM MHUpE. IIpyuMeHATHL CBOICTBA CTENIEHU ISl TPeoOpa3oBaHUs
CBolicTBa CTENIEHU C BBIPQKCHHMIA, COICPIKAIINX CTEIICHHU C IEIBIM
LCIBIM IOKA3aTCIIEM nokasartejieM. BbInoJIHATh JedCTBHSA C YKCIIaMU,
3alMCaHHBIMU B CTaHAAPTHOM BUJE (YMHOXXECHHUE,
JIC/ICHUE, BO3BEACHNUE B CTCIICHD)
Aurebpanyeckue KBampaTHbIii Pacno3HaBaTh KBaJIpaTHbIN TPEXWICH, YCTAHABINBATH
BRIpaKeHHs. KBaapaTHbI TPEXUJICH. BO3MOKHOCTb €0 PA3JIOKEHUs HA MHOKUTEIIN.
TPEXUIICH Paznoxenue PackiaabiBaTh HAa MHOKUTEIM KBAJPATHBIN TPEXUJICH
KBaJIpaTHOT'O C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXWICHA Ha

MHOXHUTEIH
AnreOpandeckue 15 AunreGpanyeckas 3anuceiBaTh aireopanyeckue BoipaxkeHus. Haxoaurb
BBLIPAYKEHHSI. po6b. JIoMmycTUMBIE 00JacTh OMpeeNieHus] PAllMOHAIBHOTO BBIPAKECHUS.

AnreOpanyeckas JpoOb

3HAYCHUS
MePEMEHHBIX,
BXOJIAIINX B
anreOpandecKue
BBIPaKCHUS.
OCHOBHOE CBOMCTBO
anrebpanyeckoit
npobu. CokparieHue
npobeii. CrnoxxeHue,
BbIUHTAHUE,
YMHOKCHHE U
JeJieHne
anre0pandecKux
TpoOei.
[IpeobpazoBanue
BBIPKCHUMH,

coJiep KaImx
anreOpandecKue
npodu

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHe IPOOH, B TOM UHUCIIE C TOMOIIbIO KaIbKYJISATOpPA.
®opMyIMpPOBaTh OCHOBHOE CBOMCTBO aJIreOpanyecKon
JIpoOU ¥ MPUMEHSATH €ro i IpeoOpa3oBaHus APOOEH.
BoinosHATh aeiicTBUS ¢ anredpanyecKumMu ApoosiMu.
[TpumensTh IpeoOpa3oBaHMsI BBIPAKEHUHN AJIs1 PELLICHUS
3aa4y. Beipamxars nepeMeHnblie u3 hopmyin (pusnyeckux,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaLIUN)
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YpaBHEHUS U HEPABEHCTBA.

KBaapartHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. Henomnoe

KBaJ[paTHOE YpaBHEHUE.

dopmyiia KOpHEN
KBaJIPATHOTO
ypaBHeHusd. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJISAIIUXCSA K
KBaJIpaTHBIM.
[Ipocrerimme
TpOOHOpaIOHATBLHBIE
YpaBHEHUS.
Penrenne TekCTOBBIX
3aa4 C TOMOIIbBIO
KBaJIPATHBIX
ypaBHEHUI

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOIO YPABHEHMUS;

pemiaTh KBaJApaTHbIe YPABHEHHUS — IOJIHbIE U HETIOIHBIE.
IIpoBoauTh MpocTeiue UCCaeJ0BaHUA KBaPATHBIX
YPaBHECHUM.

PemaTe ypaBHeHHs1, CBOJSAIIMECS K KBAPATHBIM, C
MOMOILBIO PEe0Opa30BaHUi U 3aMEHOM IEPEMEHHOM.
Ha0uroaath 1 aHAJIUM3UPOBATH CBA3b MEXIY KOPHIMU

U K03 PUIIEeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
dopmyaupoBath TeopeMy Buera, a Takxe oOpaTHYIO
TEOpEMY, IPUMEHSTh 3TH TEOPEMBI JIJIsl pEIIECHUS

3aj1ad.

Pemath TekcToBBIE 32/1a4M aNreOpanueckuM CIIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (POPMYIMPOBKU yCIOBUS 3a7aun
K airedpanyeckoi Moaenu MyTéM COCTaBICHUS YpaBHEHMUS,;
pelarh COCTaBJIEHHOE YPaBHEHHE; NHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCH € UCTOPHUEH Pa3BUTHUS aNreOpbl
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YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHI

13

JInHerHOe ypaBHEHHE C
JIBYMs IEPEMEHHBIMU,
ero rpaduk, IpUMepsl
pELIEHNs YPABHEHUN B
L[EJIbIX YUCIIaX.
Pemenue cucrem nByx
JIMHEVHBIX YPAaBHECHUH
C AByMs
IIEPEMEHHBIMH.
IIpumeps! pemenus
CHCTEM HEJIMHEHHBIX
YPaBHEHUM C ABYMsI
IIEPEMEHHBIMH.
I'padpuueckas
VHTEPIPETALNS
YPAaBHEHHUS C ABYyMS
NIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMH.
Pemenne TekcToBBIX
3a/1a4 C MOMOUIBIO
CUCTEM YpPaBHEHUH

Pacno3HaBaTh JINHEHHbBIE YPABHEHHUS C IBYMS
IIEPEMEHHBIMU.

Crpouthb rpapuKky JUHEHHBIX YpPaBHEHUH, B TOM YHCJIIE
HCNO0JIb3Ys UM poBbIE pecypcehl.

PaszimuaTh napajuienbHble U IEPECEKAIOIIUECS IPSIMBIE 110
UX YPaBHEHUSM.

Pemiath cuctemsbl IByX JIMHEWHBIX YPABHEHUU C JBYMS
[IEPEMEHHBIMU IIOICTAHOBKOU U CIIOKECHUEM.

Pemates npocreniime CuCTeMsbl, B KOTOPBIX OJHO U3
YPaBHEHUM HE SIBJISETCS JIMHECUHBIM.

IpuBoauTh rpapuuecKyr0 HHTEPIPETALMIO PELICHUS
YpPaBHEHHUSI C ABYMsSI IEPEMEHHBIMU U CUCTEM YpaBHEHUM
C ABYMsI IIEPEMEHHBIMH.

Pemath TekcTOBBIE 3aa4UM aITeOpanuyecKuM Ciocooom
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YpaBHEHMSI U HEPABEHCTBA.
Hepasencraa

12

Yucaosie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JInHenHbIe
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petienue. Cucrtemsl
JIMHEWHBIX HEPABEHCTB
C OTHOU ITEPEMEHHOMN U
UX pElICHHUE.
N3o00paxkenue pemieHus
JIMHEWHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHUCJIOBOU
IPSMOM

®opMyJaHpoOBaTHL  CBOMCTBA  YHCIOBBIX  HEPABEHCTB,
WUTFOCTPUPOBATh UX Ha KOOPIANHATHOM NPSAMOM, JOKA3bIBATH
anreOpanyecKH.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.
Pemiath nuHElHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelIeHNEe HEPABEHCTBA HA YHCIOBOM IPSIMOH.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, U300paKaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPAMOU
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OyHKIMH.

OCHOBHBIE TTOHATHUSA

[Tonstue pynkumu.
Oo6nactb
onpeeaeHus u
MHO>KECTBO 3HAUYCHUU
bynkuuu. CriocoObt
3a1anust PyHKIUH.
I'padux pyHkImH.
CaoiicTBa GyHKIINH,
UX OTOOpakeHue

Ha rpaduke

Hcnoan3oBaTh GyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIUKY.

BoruucjaaTs 3HaueHus GyHKIHHA, 3aJaHHBIX POpMyIIaMH
(npu  HEOOXOJUMOCTH  HMCHOJIB30BaTh  KAJIBKYJATOD);
COCTABJSATH TA0JIUIbI 3HAYEHUH (YHKIIUU.

Crponth mo To4YKaM rpaukm (QyHKIHIA.
OnuceiBaTh cBOICTBA (YHKIIMHA Ha OCHOBE €€
rpauuecKoro npeacTaBICHUsI.

Ucnoab3oBaTh (YHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CUMBOJIUKY.

UccaenoBath npuMepsl rpaduKoOB, OTPAKAIOUIUX peATbHBIC
npo1iecchl U siBjieHus. IIpuBoAMTL MpUMepPBI ITPOIIECCOB U
SIBJICHUHU C 3aJaHHBIMH CBOMCTBAMH.

Hcnonb30BaTh KOMIBIOTEPHbIE MPOTPAMMBI

JUTsl TOCTpOCHMS TpadMKOB (PYHKITUN U U3yUYECHUSI X CBONCTB

OyHKIUH.
Uucnosble GyHKINN

Yrenue u mocTpoeHue
rpa@ukoB QyHKIMMA.
[Tpumepsi rpadukos

Haxoants ¢ nomoubio rpagpuka GyHKIMKA 3HAYCHHE OTHOM
Y3 pacCMAaTPUBAEMBIX BEJIWYHH 110 3HAYEHUIO Apyrou. B
HECJIOKHBIX CIIy4asiX BbIPakaTh GOpMyJ10i 3aBUCUMOCTD
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byHKITHIA,
OTpaXKaIoIIUX
peanbHbIE MPOIIECCHI.
OyHKIWH,
OMHCHIBAIOIINE
IPSIMYIO U OOpaTHYIO
MPONOPIIMOHAIIBHBIE
3aBUCUMOCTH, UX
rpaduKy.

['padux pynkuuu Yy
= x%

OyHKIMU Y =

X2,y =X,

y VX ¥ = x);
rpadguueckoe peneHue
YPaBHEHUU U CUCTEM
ypaBHEHU

MEK]ly BEJIMYNHAMM.
OnucbIBaTh XapaKkTep U3MEHEHUS OHOU BEIUYUHBI B
3aBUCUMOCTH OT U3MEHEHMS IPYToi.

Pacno3naBath Bubl n3ydaeMbix ¢yHkiuii. [lloka3siBaTh
CXEeMATUYeCKH MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH

rpadukoB GyHKUMIA BUaA: Y Ry =2, p=ixy= | x|
Hcnoab30BaThb pyHKkuuoHaIbHO-TPadUUeCKHe
NpeACTABJICHUS U PEIICHUS U UCCIEAOBAHUS YPABHECHUN U
CHUCTEM ypaBHEHHH.

IIpumMeHsaTH HMPOBBIE PeCyPChI ISl IOCTPOCHUS
rpad@ukoB QyHKIHMA

[ToBTOpEHUE 1 0000IICHNE

IToBTOpEHNKE
OCHOBHBIX MOHSATHUM U
METOJI0B KypcoB 7 U 8
KJIacCOB, 0000IIIEHNE
3HAHUM

Bri0upaTh, NPUMEHATH, OLIEHNBATH CIIOCOObI CPABHEHUS
YKCEJl, BBIYUCICHU, TPeoOpa30BaHUil BHIPAXKEHUM, PEIICHUS
YPaBHEHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHAEMBIX JICHCTBUHN U
CaMOTIPOBEPKY pe3yJibTaTa BEIYUCICHHUM, TPEeoOpa30BaHuUI,
MTOCTPOCHHU.

Pemiats 3agaum U3 peaibHOM KU3HHU, IPUMEHATH
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MAaTCMAaTUICCKUC 3HAHUSA I PCIICHHWA 3a/1a4 U3 JPYTHUX
MpcaAMCTOB.

Pemiath TeKCTOBBIE 3a/1aUM, CPDABHUBAThH, BLIOUPATH
CIOCO0BI PEIICHUS 33/1a4n

OBIIEE KOJIMYECTBO
YACOB 10
[TPOI'PAMME

102
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9 KIIACC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

HaumenoBanwme pazaena  |[KoauyecTBo OcHoBHOE
(Tembl) Kypca 4acoB CoJiep)KaHue
Yuciia ¥ BBIYMCICHUS. 9 PamuonansHblie 4mcia,

JlercTBUTENbHBIC YMCTIA

HPppaduOHAJIBHBIC

YyHuciia, KOHEYHBIE H
OeCKOHEUHEIE
JECATUYHBIE  JTpOOH.
MHOX€ECTBO
JIEUCTBUTEIILHBIX
YHCEeJT,
JIEUCTBUTENLHBIE
qHciia KaK
OeCKOHEUHEIE
NECATUYHBIE  JpOOH.
B3anmMuo opHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JICUCTBUTEIBHBIX

qucesl U MHOXECTBOM
TOYEK KOOPJIUHATHOMU
npssmor.  CpaBHeHUE
JNEUCTBUTEIBHBIX
quced,
apudmMeTHIECKHe

Pa3BuBaTh npeacraBJieHHsl O YUCIaX: OT MHOXKECTBA
HaTypaJIbHBIX YUCEN 0 MHOXKECTBA ACHCTBUTEIIHLHBIX
yrcesn. O3HaAKOMUTBHCS C BO3MOKHOCTBIO ITPEACTABICHUSA
JNIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU IECITUUYHOMN
IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
palMOHAJIBHBIX U UppallMOHATIBHBIX yncell. M300pakats
JEUCTBUTEIBHBIC YHCIIa TOUKAMHU KOOPAMHATHOM MPSIMOM.
3anucbIBaTh, CPABHMBATH U YIIOPAI0YUBATH
JICUCTBUTEIILHBIEC YHCIIA.

BbInoJHATH, coueTast yCTHbIC U MUCbMEHHbBIC TPUEMBI,
apumeTndecKre 1eMCTBUS C pallHOHAJIbHBIMUA YUCIIAMU;
HAXOJAMTh 3HAUCHUS CTEIICHEH C ICIBIMU MOKa3aTeIsIMU U
KOPHEW; BHIYMCJIATH 3HAYEHHS YACIOBBIX BBIPAKECHUM.
IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
JEeUCTBUTEIBHBIX YHUCEIT B MPAKTUYECKON JEATCIbHOCTH
YyeJIoBeKa.

AHAJIM3MPOBATh W [1€J1aTh BBIBOJAbLI O TOYHOCTH
IPUOMKCHUS ACHCTBUTEIHHOTO YHCIIA TIPU PEIIICHUH
3ajJa4.
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JEUCTBUSA c
JNEUCTBUTEILHBIMU
YUCTIAMU.
[Tpubnmxénnoe
3HAYCHHUE BEJIWYHUHBI,
TOYHOCTh
PUOITNKEHUS.
OkpyrieHue  4uces.
[Iprkuaka w OLEHKa
pe3yJbTaTOB
BBIYMCJICHUH

OKpyrasiTh AEHCTBUTENBHBIE YNACIIA, BBINOJIHATH NPUKUAKY
pe3ynbTaTa BIUNCICHUM, OLEHKY 3HAaYCHUI YACIIOBBIX
BBIPAKCHUMU.

3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTUS MaTEMATUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OTHOM

MIEPEMEHHOU

14

JIuneiiHOE ypaBHEHHE.
Pemenne ypaBHeHui,

CBOJSIIIINXCSA K JIMHEWMHEBIM.

KBanparnoe ypaBHeHueE.
Pemenne ypaBHeHui,
CBOJISIIINXCS K
KBaJIPaTHBIM.

bukBanpaTHbie ypaBHEHUS.

[Ipumepsl pemenus
YPaBHEHUU TPEThEN U
YETBEPTOU CTEIEHEN
pa3JIoKEHUEM Ha
MHOXUTENU. Perenue

OcBausars, 3all0MHMHATh " NPUMEHSATH
rpagpuyeckue MeToAbl IPU PELICHUW YPAaBHEHWUI,
HEPABEHCTB U UX CUCTEM.

Pacno3HaBaTrh 1enbie U ApOOHBIE ypaBHEHUS.
Pemiats 1MHelHbIEe M KBaJAPATHbIE YPABHEHMS,
YPaBHEHHUsI, CBOIALIMECS K HHUM, HPOCTEUIINE
JTpOOHOpaIlMOHAIbHBIE YPABHEHUS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3a7a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4u

pa3HBIMU CIIOCOOaMHU.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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JIpOOHOpAIIMOHATHHBIX
YPaBHECHUM.

Perenne TeKCTOBBIX 3a7a4
anre0pandecKuM METOIOM

YpaBHEHUS U HEPABEHCTBA. 14 OcBauBaTh U MPUMEHATH IPUEMBI PELICHUSI CUCTEMBI

CucteMbl ypaBHCHU YpaBHEHHE € JIBYMS | npyx jMHEIHBIX YPABHEHHIL C AByMs ICPEMEHHBIME H
HEPEMEHHBIMU U €I0

rpaduk. Cucrema aByx
JIMHEWHBIX YpPaBHEHUU
C JIBYMSI
IIEPEMEHHBIMU U €€

peuienue.  Pemienue
CHCTEM AByX | AHAJIM3MPOBATH TEKCTHI 33/1a4, pemIaTh UX

CHUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJHO YPAaBHEHUE HE
SABJISICTCS JINHEWHBIM.

Hcnoan3oBarh GyHKIIHOHATBHO-TPApUIECKHE
MPEACTABIICHUS 1JI pelleHUs U UCCJIeIOBAHUA YPABHEHUN

N CUCTCM.

ypaBHEHUH, OJHO U3 | ajdreOpanvdecKkuM CrocoOOM: NMepPeXoaUTh OT CIOBECHOU
KOTOPBIX JIMHEWHOE, & | (hopMYJIMPOBKHU yCIIOBHS 3314t K anreOpandecKoi Moeu

Apyro¢ — —  BTOPOHM | pyrém cocTaBIEHHUSI CHCTEMBI YPaBHEHHU; PellIaTh
CTCIICHM. COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPIPEeTHPOBATH
I'paduueckas

pe3ynbTar.
WHTEPIpETALUS

y HAKOMHTBCSI C HCTOPHEli Pa3BUTHS MaTEMAaTHKH
CHCTEMBI yPABHEHHH C 3naxo 51 € NCTOPUEH pas3 €

JIBYMS TEPEMEHHBIMU.
Permenne TeKCTOBBIX
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3a/1a4 alreOpanvyecKum

CII0COOOM

YpaBHEHMSI U HEPABEHCTBA.
Hepasencraa

16

YucnoBbie
HEPABEHCTBA U UX
cBoMcTBA. JIMHEHHbBIE
HEPABEHCTBA C
OJHOM IEPEMEHHOU
Y UX PEIICHHUE.
CucTeMpl TMHEUHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHON U UX
pelIeHue.
KBanparneie
HEPABEHCTBA U UX
pelIeHuE.
I'paduueckas
WHTEPHpPETALINS
HEPABEHCTB U
CHUCTEM HEPABEHCTB C
JIBYMSI
MIEPEMEHHBIMU

Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HEPABEHCTBA; UCMOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
BbInouHATH peoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATH
JUTs IpeoOpa3oBaHms CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEITHBIE U KBaIPATHBIC HEPABEHCTBA.
Pemath nuHElHbIE HEPABEHCTBA, CUCTEMbI IMHEWMHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINX
KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
MOJTyYEHHBIE PEIICHUS.

HN300paxkaTh pelIcHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Ha YHCJIOBOU MPSMOM, 3aANIUCHIBATH PEIICHUE C IIOMOIIIBIO
CHUMBOJIOB.

Pematsb KBajpaTHbIC HEPABEHCTBA, UCIIOIB3YS
rpadguyecKue npeICTaBICHU.

OcBauBath U NPUMEHATH HEPABEHCTBA MPU PELICHUH
Pa3IMYHBIX 33J1a4, B TOM YUCJIE MPAKTUKOOPUECHTUPOBAHHBIX
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OyHKIMH

16

KBanparuunas
dyskus, e€ rpaduk u
cBoricTBa. [lapaboua,

Pacno3HaBaTh  BUIB  M3y4aeMblX  (DYHKIIMIA;
WLTIOCTPUPOBATHL  CXeMATHYeCKH,  OOBSCHATH
PacnoJIoKEHUE Ha KOOPAUHATHOM TNIOCKOCTHU TparKoB

k

KOOPJMHATHI BEPITUHBI .

pA p gynxumii Buga: y =kx,y =kx+b,y= _, y=x%
napaboJibl, OCh X
CHUMMETPHH Tapaboiibl. | y = X',V = VX, y = | x| B 3aBHCHUMOCTH OT 3HAYCHUI

I'paduixu pyHKLIMIA:

y=kx, y=
kx + b,

KO3 (UIIUEHTOB; ONUCHIBATH UX CBOMCTBA.

Pacno3naBaTh KBagpaTHuHyto (yHKIHIO 10 (hOpMyJIE.
IIpuBoauTH MpUMeEpPbI KBAAPATUYHBIX 3aBUCUMOCTEN

U3 PEeabHOM KU3HU, PU3UKU, TeOMETpUU. BhIABIATH

u 00001maTh 0COOEHHOCTH Tpaduka KBaJApaTUYHOU
(ynxmum y = ax? + bx + c.

Crpouts u wu300pakaTh cXeMaTHYeCKH Trpaduku
KBaIPaTUYHBIX (QYHKIUH, 3aJaHHBIX (OpMyJIaMH BUAA Y =
axt,y=ax?+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3MPOBATH M IPUMEHATH CBOMCTBA U3YYEHHBIX
(GYHKIMI U151 X TOCTPOEHUS, B TOM YHCJIE C TOMOUIbIO
U(POBBIX PECYPCOB
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Yuc1oBbIE
MOCJIEI0OBATEIHLHOCTH

15

ITonsTue uncaoBou
ITOCJIEJOBATCIBHOCTH.
3agaHue
ITOCJIEOBATCIHFHOCTH
PEKYPPEHTHOU
dopmynoi u

dbopmyIoi N-To uieHa.

Apudmernueckas u
reoMeTpuYeCcKas
MIPOrPECCHM.
@opmyJIbl N-TO YIIEHA
apuMeTHIECKON 1
r€OMETPUYECKON
MPOTPECCUIA, CYMMBI
NEPBbIX N YJICHOB.
N3obpakeHne 4jieHOB
apu(METHICCKON U
reOMETPUYECKOU
MPOrpeCcCUuid TOUKAMU
Ha KOOPJAUHATHOMN
MIJIOCKOCTH.
JInHenHbIN U
HKCIIOHEHIIUAJILHBIN
pOCT.

Co>xHbI€ TPOLIEHTHI

OcBauBath U NPUMEHATHb UHJICKCHbIE 0003HAYECHUS,
CTPOUTH peveBble¢ BHICKA3BIBAHUSA C HCIIOJIb30BAHHEM
TEPMHUHOJIOTHH, CBSI3aHHOM C IOHATUEM
IIOCJICIOBATEILHOCTH.

Ananau3upoBath Gopmyiy N-TO YieHa
MOCJIEI0BATEILHOCTH WM PEKYPPEHTHYIO (OPMYITy H
BBIYUCJIATH YWICHBI MIOCJIEI0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOopMyIaMHu.

YcraHaBiauBaTh 3aKOHOMEPHOCTb B IIOCTPOCHUU
MOCIIEIOBATEILHOCTH, €CJIM BBIITMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudmMeTHUECKyl0 M Te€OMETPUYECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOAX 3aaHUs.

PemaTp 3a7aun ¢ uCmoib3oBaHUEM (GopMyll N-To 4djieHa
apu(pMETUIECKON U TEOMETPUIECKOM MPOTPECCUI, CYMMBI
IIEPBBIX N YJIEHOB.

HN300paxkaTh WieHbl TOCIECA0BATEILHOCTA TOYKAMHU

Ha KOOpI[HHaTHOﬁ IIJTOCKOCTH.
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PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUN U3
peanbHON KU3HU, HIUTFOCTPUPYIOLIME U3MEHEHUE B
apu(mMeTryecKoil mporpeccuu, B TeOMETPUIECKOM
MPOrPECCUH; U300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.
PemaTp 3aga4um, CBSI3aHHbBIE C YHCIIOBBIMU
IIOCJIEOBATEIBHOCTSIMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KHU3HU C UCTIOJIb30BaHUEM LIU(DPOBBIX TEXHOJIOTUI
(3MEKTPOHHBIX TaOIUL, TPa)UUECKOTO KaNbKyJIATOpa U T.I1.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLIEHTHI, B TOM YHUCJIE
3aJlauM U3 peanbHOM MPAKTUKH (C UCIIOJIB30BaHUEM
KaJIbKYJISITOPA).
3HAKOMHUTBHCS ¢ HCTOPHUEH Pa3BUTUS MaTEMAaTHKU

[loBTOpEeHue, 06001IeHE,

CUCTEMATH3allig 3HAHUM

18

Yuciaan

BBLIYHMCJICHUS
(3amuch, cpaBHEHUE,
JICUCTBUS C
JIeUCTBUTEIbHBIMU

YHUCJIaMH, YHCIIOBas

OnepupoBaTb NOHATUSIMHU: MHOXKECTBO, IOJMHOXKECTBO,
omepaluy HaJl MHOXXECTBaMU; MCIOJIb30BATh Tpaduyeckoe
MIPECTABIEHUE MHOXECTB JJIs1 OIIUCAHUS PEATBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PEIIEHUHN 3a]1a4 U3 APYTUX
y4eOHBIX MMPEAMETOB.
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npsiMasi; TMPOIEHTHI,
OTHOIIICHMUS,
MIPOTIOPITNH;
OKpYyTJICHHE,
pUOIMKEHUE,
OLICHKA;  peIlIeHue
TEKCTOBBIX  3aJa4
apuPpMETHIECKUM

criocoooM)

AJiredOpanveckue
BbIPaKEHUS

(mpeobpazoBanue
anreOpanyecKux
BBIPAKECHUU,
JOTTYCTAMBIE

3HAYCHUS)

AKTyaJM3UpoBaTb TEPMUHOJOIMI0 W OCHOBHbIE

AEUCTBHSA, CBSI3AHHBIE C YMCJIAMM: HATYypaJIbHOE YUCIIO,

IIPOCTOE U COCTABHOE YHCIIA, NETUMOCTb HATyPaJIbHBIX
YUCEJI, IPU3HAKH IEITUMOCTH, LIEJI0€ YNCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAs U JAECATUYHAs 1poOU, CTAHJAPTHBIN BT
quCIia, apuPMETUYECKU KBAPATHBIA KOPEHb.
BbINOJHATH 1eHCTBHS, CPABHUBATH M YIIOPSAA0YMBATH
quCa, IPEICTABIATh YUCiIa HA KOOPAMHATHON IIPSIMOH,
OKPYTJIATh YMCJIA; BHINOJHATH NPUKUAKY M OLCHKY
pe3yJIbTaTa BEIYUCIICHUM.
PemiaTh TeKkcTOBBIE 3aJa4M apU(PMETHUECKHUM CIIOCOOOM.
Pemiars npakruyeckue 3axavu, COACPIKAILUE IIPOLICHTHI,
JIOJIM, YaCTH, BBIPAXKAIOIIAE 3aBUCUMOCTU: CKOPOCTb —
LIEHA — KOJMWYECTBO — CTOUMOCTb,

Tpyna.
CUTYyallWH,

BpeMsI — pacCTOSHUE,
00BEM  paboOThl — BpeMs — MPOU3BOAUTEIHLHOCTH
Pa3oupars peanpHbIE YKW3HEHHBIE
(opMyJIMpPOBATH UX HA SA3BIKE MATEMATHKH,
HAXOUTH PEIICHHE, MPUMEHSS MAaTeMaTUICCKUH armapar,
HHTEPNPETHPOBATH PE3yJIbTaT

OnepupoBaTh NOHATUSIMU: CTEIICHD C LIEIBIM MMOKa3aTeIeM,
apu(pMETHIECKUN KBaAPATHBIN KOPEHb, MHOTOYJICH,
anrebpanydeckasi poOb, TOKIECTBO.

BbINOJHATH OCHOBHBbIE I€MCTBHSL: BBINOJHATH PACUETHI 110

dbopmynam, mpeoOpa3oBbIBATH LIEJIbIE, TPOOHOPALIMOHATIbHBIE
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DOyHKUUHA

(moctpoeHue, CBOMCTBA
U3YYEHHBIX (QYHKILIHA;
rpadguueckoe peneHue
YPAaBHEHHI U UX CHCTEM)

BBIPQXEHUS U BBIPAKEHUS C KOPHSMU, PEaTU30BbIBATh
pa3iIoKEeHNE MHOTOWIECHA HA MHOXKHUTENU, B TOM YHUCIIE C
UCTIOJIb30BaHUEM (POPMYJIT pa3HOCTH KBaIPaTOB M KBaJpaTa
CYMMBI U Pa3HOCTH; HAXOJUTh AOIYCTUMBbIE 3HAUEHUS
NEPEMEHHBIX JJI TPOOHOPALIMOHATIBHBIX BBIPAXKECHHI,
KOPHEH.

MopenupoBatb ¢ 1NOMOUIBIO (OpPMYJ  pealbHbIE
IPOLIECCHI U SIBJICHUS.

OnepupoBath NOHATHAMM: QyHKIIMS, rpaduK QYHKIUH,
HYJW (QYHKINH, TPOMEKYTKH 3HAKOMTOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHus, yObIBaHMsI, HAMOOJIbIIIEE U
HaWMEHbIIIee 3HAUYCHUS (PYHKITHH.

AHAIM3MPOBATh, CPaBHUBATh, O00CYXKJIAaTh CBOWCTBA

GyHKIIUN, CTPOUTH UX TpaduKy.

OnepupoBathb MOHATHAMM: npsmas
IPONOPIUOHATIBHOCTh, 00paTHasi MPONOPLHOHAIBHOCTD,
AuHeHas QyHKUMA, KBaJpaTH4uHas QyHKIus, mapadoda,
runepOona. Mcnoab3oBaTh rpaduku i onpeaecHus
CBOMCTB, MPOLECCOB M 3aBUCUMOCTEH, ISl PEHICHUS
3alad U3 JIPYyrux Y4eOHBIX MPEAMETOB M pealbHON
KU3HH, MOJEJMPOBATH C TOMOUIbIO T'padUKOB
peanbHble  TpOIECChl U sBiICHUS.  BbIpaxarTh
(popmMyJ1aMM 3aBUCUMOCTH MEXKy BEJIMYNHAMHU
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OBULIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102
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OEJEPAJIBHASL PABOYAA  HPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJWH U3 OCHOBHBIX PA3/J€J0B IIKOJbHONW MAaTEMATHUKH, UMEIOIIUN
CBOEH LENIpI0 00ECIEYUTh M3yYEHHUE CBOMCTB U pa3MepoB (Uryp, UX OTHOUIEHUH U
B3aMMHOE pPAaCIHOJIOKEHUE, OMUPAECTCS Ha JIOTHYECKYIO, JIOKAa3aTENbHYIO JIUHUIO.
[leHHOCTH, W3y4YeHUsT TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
3aKJII0YaeTCsi B TOM, YTO OOYYalOIIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
paccy X AeHUs, CTPOUThb JIOTMYECKUE YMO3AKJIIOYEHUs, JIOKa3blBaTh HWCTHUHHbBIC
YTBEPKICHUS. U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHHUS «OT
OPOTUBHOTO», OTJIMYaTh CBOMCTBA OT NPHU3HAKOB, (GOPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HW3Y4YEHHS TEOMETPUHU SBISETCS UCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWHM KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEUAIOIINXCS B peaybHOM >ku3HU. OOy4aromuiics JAOJKEH HAYYUTHCA OMPEACIUTh
r€OMETPUYECKYI0 (PUTYpy, OMHUCATh CJIOBaMH JaHHBIM YepTEX WIM PUCYHOK, HAWTH
IJIOMIAh 3€MEIBHOTO y4acTKa, PacCUUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO
kabenss i Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIIHUTENIbHAS JIMHUS B U3ydeHUU TeoMmeTpuu. [lpu pemieHun 3amad
MPAKTUYECKOTO XapaKTepa OOyYaIONIIMICS YYUTCS CTPOUTh MATEMAaTHUYECKHE MOJIENU
peanbHbIX JKU3HEHHBIX CUTyalluid, TPOBOJAUTH BHIYMCIICHUSI U OIIEHUBATh aJ€KBATHOCTh
MOJIy4YEeHHOTO pe3yJIbTaTa.

KpaitHe BaxxHO MOMYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU  YYCOHBIMU
peIMEeTaMi, MOTHBHPOBATh HWCIIONB30BATh OMpPEACNICHUs TeOMETpUUYecKux (uryp u
MOHSATUH, JJEMOHCTPUPOBATH MPUMEHEHUE TIOJYUYCHHBIX YMEHUHN B (DU3UKE M TEXHUKE.
DT cBA3uW Haumbojee spKo BUAHBI B TeMax «Bekropel», «TpuronHomerpuyeckue
COOTHOILIIEHUs», «MeTtos koopauHat» u «Teopema ITudaropay.

VYuebnpiii kypc «l'eomeTpus» BKIIOYACT CIACAYIOMIUE OCHOBHBIC pPa3/eiibl
conepxkanusi: «['eoMerpudeckre PUrypsl 1 UX CBOMCTBaY, «VI3MepeHne reoMeTpuIeCcKux
BEIIMUMHY», «JlekapToBbl KOOpPAMHATHI Ha IJIOCKOCTW», «BekTtoph», «JIBUKeHUs
II0CKOCTIY, «IIpeoOpazoBaHus mog00us .

OO0miee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX I H3Yy4YeHUs Yy4eOHOro Kypca
«I"'eomeTpusi», — 204 gaca: B 7 kimacce — 68 gacoB (2 yaca B Heflen0), B 8 kiiacce — 68
yacoB (2 Jaca B Hefiento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).
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COJEPXAHUE OBYUEHUA

7 KJIIACC

HavansHble noHsaTHs reomeTpun. Touka, mpsiMast, OTpe30K, JIyd. YToi. Buasl yrios.
BeprukaneHble UM cMexHbIe yrabl. buccekrpuca yria. JlomaHas, MHOTOYTOJBHUK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoW cuMMmeTpuu. I[Ipumeps
CUMMETPUU B OKPYKAIOILLEM MUPE.

OCHOBHBIE ITIOCTPOEHHUSI C ITOMOIIBIO LUPKYJISA U JMHEWKU. TpeyronsHuk. BeicoTa,
MeuaHa, OMCCEKTpHCA, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa M NpHU3HAKU PAaBHOOEIPEHHOIO TpeyroibHUKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBoiicTBa M MNPU3HAKK NApAUIENBbHBIX NpAMBIX. CyMma YIVIOB TPEYrOJIbHHKA.
BrentHue yriel TpeyroyJbHUKA.

[IpsmoyrosbHbId ~ TpeyrodbHUK.  CBOMCTBO  MEIHMAaHBI  MPSAMOYIOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHON K rumnoreHyse. [Ipu3Hakum paBeHCTBa NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, Teopema o OOJIbIIEM yTJie U 00JIbIIEH CTOpOHE TpeyroibHUKa. [lepnenaukymsp
Y HaKJIOHHAs.

I'eomeTpuyeckoe MecTo Touek. buccekrpuca yria U cepeuHHbBINA NEPIECHIUKYIIAP
K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJa U AUAMETP, UX CBOMCTBA. B3anMHOE pacnosokeHue
OKpYXHOCTH M mnpsaMon. KacarenpHas u cekymas K OKpYKHOCTU. OKpyXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. Ilapammemorpamm, €ro npu3Haku U CBOMCTBA. YacTHble
clly4au napajiesorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaJIpaT), X MpU3HAKUA U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamnerusi, €€ CBOMCTBa U nMpu3HaKu. [IpsiMmoyrosbHas Tpanemus.

Meton yasoenust Menuansbl. Llentpanbnas cummerpus. Teopema @aneca u reopema
O MPOITOPLIMOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpanenuu. LleHTp macc TpeyrojabHuKa.
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[Tonobue TtpeyronbHUKOB, Kodpdumuent noaodus. [IpusHakum nomoOus
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHnH MPAKTHYECKUX 3a/1a4.

CpoiictBa miomaned reoMmerpudeckux ¢uryp. Dopmynsl IS TUTOIIAAH
TpPEYroJibHUKa, TNapajuienorpaMmma, pomoda u Tpaneuud. OTHOIIEHHE IUIONIaIeH
oA0OHBIX GUTYP.

Bpruncnenne 1uiomane TPEyroJbHUKOB W MHOTOYTOJBHUKOB Ha KJIETYATOU
Oymare.

Teopema IIudaropa. Ilpumenenne Tteopembl Iludaropa mnpu penreHun
MPAKTUYECKUX 33/1a4.

Cunyc, KOCHHYC, TAHT€HC OCTPOr0 yTila IPSAMOYTOJIBHOTO TPEYTroJabHUKA. OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u
60°.

BrniucanHble M LIEHTPAJIBHBIE YTJIbI, YTOJI MEXAY KacaTelbHOWM M XOPAOW. YTIIbI
MEXK1Y XOpJIaMH U CEKYIIMMU. BIMCaHHbIE ¥ ONTMCAHHBIE YETHIPEXYTOJbHUKHU. B3auMHoe
pacIojioKeHue NBYX OKpykHocTeil. Kacanuwe okpyxHocrteil. OOuiue kacaTelabHBIE K
JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanresc yriioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKAECTBO. POPMYIIbI IPUBEIACHUS.

Pemenne TtpeyrosnbHukoB. Teopema KOCHMHYCOB M TeOpema CUHYCOB. PeluieHue
MIPAKTUYECKUX 334/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NMpOM3BEACHUU OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYILMX, TEOpEeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, nmmHa (MOAYJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALINU
HaJl BEKTOpamu. Pa3oxeHne BEKTOpa 1o IBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnuuatel Bektopa. CKalsipHOE NPOU3BEAEHUE BEKTOPOB, NPHUMEHEHHE IS
HAXOXKJEHUS JUIMH U YTJIOB.

JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHS NPSIMOM U OKPYKHOCTH B
KOOpDAMHATAX, IEPECEYEHUE OKPYKHOCTEM M MpsAMBIX. METOI KOOpAWHAT M €ro
IPUMEHEHUE.

IIpaBuibHBIE MHOTOYTOJIBHUKHU. [ImMHA OKpy)HOCTU. [ pagycHas u paauanHas Mmepa
yTJIa, BBIYMCIICHHUE UIMH OYT OKpYyKHOCTEN. IInomans kpyra, cekropa, cerMmeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CUMMETpUM Quryp (3/1eMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHIY
oOydenwus B 7 Kjacce:

Pacmo3naBaTh M3ydeHHBIE TeOMETpHUECKHE (UTYPHI, OMPEACTATh WX B3aUMHOE
pacCIOJIOKEHUE, H300pakaTh TEOMETpUUECKHE (DUTYpBI, BBINOJHATH YEPTEKU IO
YCIIOBUIO 3ajaud. M3MepsTh JIMHEWMHbIC W YIJIOBBIE BEIWYMHBI. Pemars 3agaun  Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLICHKY JIMHEHHBIX W YTJOBBIX BEJIMYMH MPEIMETOB B peaIbHOMN
JKU3HU, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX OOBEKTOB IO
MOPSIAKY BEJTUYUHBL.

CTpouTh 4epTEkKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCA MPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, UCMOJIb30BaTh MPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBLHUKOB IIPU PEIICHUU 3a]1a4.

[TpoBOANTE TOTUYECKUE PACCYKAECHHUS C HCITOIB30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tomp3oBaThCs  TpPU3HAKAMH  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHON K THMIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTrOJbHUKA, B
pPELIEHUU TEOMETPUUYECKHX 3a/1a4.

OnpenensiTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT C
HUMHU cekymas. OnpenensiTh MNapayIeIbHOCTh MPSIMBIX C TOMOIIBI) PAaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IMPSMOU J0 TOUEK APYTrOr MPSIMOM.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[TpoBOAUTH BBHIYMCIEHUS U HAXOIUTh YUCIOBBIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
F€OMETPUYECKUX 33Ja4axX C HCIOJIb30BAHHEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU MEPECEUCHUH IBYX
MapaJJIeIbHBIX MPSAMBIX CEKYyIIEH. PelaTe npakTHYecKue 3aa4m Ha HaX0KAECHUE YTJIOB.

Bnagetp mnoOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEACAThH
OMCCEKTPUCY YIJIa M CepeANHHBIN MEPIICHINKYIISP K OTPE3KY KaK T€OMETPUUECKHIE MECTa
TOYEK.

@opMynUpOBaTh OMNPEACIECHUS OKPYKHOCTH W Kpyra, XOpAbl MU JAaMeTpa
OKPYKHOCTH, T0JIb30BaTbCI MX CBOWCTBAMH. YMETh IPUMEHSATH 3TH CBOMCTBA IIPHU
pEeLIEHNUH 3a7a4.

Brnagets noHATHEM OMMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ uentp. [lonmp3oBaThes akTamMu O TOM, YTO OMCCEKTPUCHI YTJIIOB TPEYTOJIbLHHUKA
MEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIICHAUKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOU TOUKE.
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Bnagete moHsTHEM KacaTeNbHOM K OKPY>KHOCTH, IIOJIB30BAaThCS TEOPEMOM O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUYKE KaCaHHUS.

[Tonmp30BaThCS NMPOCTEUIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMM, MOHUMATh HX
MPAKTUYECKUN CMBIC].

[IpoBOANTE OCHOBHBIE T€OMETPUUECKHUE ITOCTPOCHHS C IOMOILIBIO IUPKYJS U
JIMHEWKHU.

[IpeameTHBIC pE3yIbTAaThl OCBOEHHUS NPOTPAaMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BAThCS
UX CBOMCTBaMU IPH PEIICHUH F'€OMETPUUECKUX 3a7au.

[IpuMeHATh CBOWMCTBA TOYKH MEPECEUEHUSI MEIMAH TPEYroJIbHHUKA (IIEHTpa Macc) B
pELIeHUH 3aa4.

BiianeTs moHATHEM CpEeIHEW JIMHUM TPEYrOJbHUKA W TPaIllClWH, NPUMEHSITh UX
CBOMCTBA NPHU PEUIEHUU reoMmeTpudeckux 3anad. [lomp3oBarbcs teopemont Paneca wu
TEOPEMOM O MPOMOPIMOHABHBIX OTPE3KaX, MPUMEHATh UX JUISl PEIICHUS MPAKTHYECKUX
3a/1ay.

[TpuMeHsTh NpU3HAKY 000U TPEYTOJbHUKOB B PELICHUN T€OMETPUUYECKUX 3aau.

[Tonb3oBaTbes  Teopemoit Iludaropa st pemieHUs TeOMETPUYECKUX |
npakTUYecKkux 3agad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHMYECKUX 3ajayax,
CaMOCTOATENLHO JI€NIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTUHBI.

Bragets NOHATUSIMU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOTrO YIJia MPSIMOYTOJIbHOTO
TpeyroJibHUKA. 110J1630BaThCSl ITUMHU NOHATHIMU IS PELLICHMS] IPAKTUYECKUX 3a1a4.

Boruncnsate (pa3iauuHbIMM CHOCOOAMHM) IJIOLIAAb TPEYTrOJbHUKA W IUIOIIAIH
MHOTOYTOJBHBIX (QUryp (MOJb3YsCh, A€ HEOOXOAUMO, KaldbKyisTopoM). [IpumeHsTsh
MOJIyYeHHbIE YMEHUS B TPAKTUYECKUX 3aJlayax.

Bragers NOHATUSMU BIUCAHHOTO U HEHTPAIBHOIO YIJIa, UCI0JIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIiaxX MEXIy XOpAaMH (CeKYIIMMHU) U yTie MEeXAy KacaTellbHOW U
XOpAOM MpH PEIICHNN F€OMETPUYECKUX 3a1a4.

Bragete MNOHATHEM ONMCAHHOTO YETBHIPEXYTIOJBHUKA, NIPUMEHSATh CBOWMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a/1a4.

[IpuMeHATh MoTy4YeHHbIE 3HAHUSI HA TPAKTUKE — CTPOUTHh MaTEeMaTHUYECKUE MOJIETTN
JUISL 337a4 PEaNbHOW MW3HM W IPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
OpUMEHEHHEM Tono0us W  TPUTOHOMETpUM  (MOJB3YSICh, TA€  HEOOXOAMMO,
KJIBKYJISITOPOM).
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[IpenMeTHBIE pe3ybTaTBl OCBOCHHS MPOTPaMMBI y4eOHOrOo Kypca K KOHIY
oOydenus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX IMOMOIIBIO
pa3IMyYHbIE 3JIEMEHTBHI MPSIMOYTOJBHOIO TPEYroJIbHUKA («pEHIeHHE MNpSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxomuTe (C MOMOIIbIO KaJNbKYJIATOpA) UIMHBI W YIVIBL  JUIA
HETaOJMYHBIX 3HAYCHUI.

[Tonb30BaTbed  (popMmynamMu TPUBEAEHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAXOXACHUS COOTHOIUEHMM MEXIy TPUTOHOMETPUYECKUMHU
BEJMYMHAMMU.

Hcnonbs30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB [JIsl HAXOXICHUS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPUMEHATh UX MPHU PEIICHUU
reOMETPUYECKUX 3a]ay.

Brnagers moHsATHSMH NpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonp3oBaThCcsl cBoOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMEThH
BBIUUCIIATH JUIMHBI U HAXOAUTh YIJIbl y TOA00HBIX (uryp. Ilpumensats cBolicTBa mogoous
B IMPaKTUYECKUX 3ajayax. YMeThb MPHUBOAUTH HNpPHUMEpPHl MOAOOHBIX GUIYp B
OKpPYXalOIlEM MHUPE.

[Tonb3oBaTbcad TEOpeMamMu O MPOU3BEIECHUU OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIMNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpPAMH, IIOHUMATh UX TEOMETPUUYECKUM U (PU3MUECKHUI CMBICT,
IPUMEHSTD UX B PEIICHUH T€OMETPUUECKHX U (pu3nueckux 3a1ad. [[puMeHsTh ckansipHOe
MPOU3BEJCHUE BEKTOPOB JIJIsl HAXOXKIEHUS JJIUH U YTJIOB.

[Tonb30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiiageTs NOHATHAMU NPaBUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, JIJIUHBI
JyTU OKPY>KHOCTU U PaJUaHHON MEphI YIJia, YMETh BBIYUCIATH IJIOMIAb Kpyra U €ro
yacteil. [[puMeHsITh MoJyYyeHHbIE YMEHHS B MPAKTUYECKUX 3a7a4dax.

HaxoauTh ocu (M1 LEHTpPbI) CHMMETPUH (DUTYD, TPUMEHSTH JBUKEHHS MIIOCKOCTH
B IIPOCTEHIINX CIIyYasX.

[IpuMEHSATh MOTYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOJIETN
JUISL 337a4 PEaNbHOW MW3HM W IPOBOJUTH COOTBETCTBYIOIIME BBIYUCIECHHUS  C
PUMEHEHUEM NMOA00US U TPUTOHOMETPUUYECKUX PYHKIUH (TIOJIb3YSICh, T/I€ HEOOX0IUMO,
KJIBKYJISITOPOM).
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TEMATHYECKOE IIJNTAHUPOBAHUE

7 KIIACC
HauMeHoBanue pasiena KoqudecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINUXCS
(Tembl) Kypca 4acoB coJiepKaHue
[Ipocreimmue 14 IIpocreimue D opMyJIUPOBATH OCHOBHBIC MIOHATHS U ONIPEACIICHHUS.
reoOMeTpUYecKne (PUrypsl u rCOMCTPHUICCKHUC Pacno3HaBaTh U3y4yeHHbIE TEOMETPUUECKUE (PUTYPHI,
UX cBoMCTBa. M3mepeHue OOBEKTHL. OIpeAeasTh UX B3aUMHOE PACIIONIOKEHNUE, BHINOJIHATH
MHoroyropHuK, 4epTEK MO YCIOBHIO 3a1a4H.

TCOMCTPHUUCCKUX BCIIMIHNH

noMaHasi. CMeXHbIE

1 BEpTUKAJIbHBIC
yriel. Pabota c
MPOCTEUIITUMHU
YepTeKaMHU.
N3mepeHnne TMHEnHbIX
1 YTJIOBBIX BEJIUYMH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

IIpoBoauTsh IIpocTENIIE TOCTPOEHUS C IOMOIIBIO LIUPKYJIS

Y JIMHEUKU.

N3mepsATH TMHENHHBIE U YTIIOBbIE BEJIMYHMHBI TEOMETPUUYECKUX U
MPAKTUIECKUX OOBEKTOB.

Onpeneasith «Ha ria3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOIMTH TPYOYI0 OLIEHKY X Pa3MEpPOB.

Pemath 3a7aun Ha BBIYUCIICHUE JAJIUH OTPE3KOB U BEJINYMH
yTJIOB.

PemaTp 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE

T€OMETPUUYECKUX (QUTyp.

IIpoBoanTh KiacCUPUKALNIO YTIOB, BBIYUCIAATH
JIMHEWHBIE W YTJOBBIE BEJIWYWHBI, NPOBOAMTH
HEOOXOJMMBbIE  JIOKAa3aTENbHBIE  PACCyKICHUS.
3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUHU
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TpeyroybHUKN

22

IToHsTHE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh napbl paBHBIX TPEYrOJbHUKOB HAa TOTOBBIX|
yepTexkax (C yka3aHuEM IPU3HAKOB).
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MIePBUYHBIC
MIPEACTABJICHUS] O
paBHBIX QUTYpaAX.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[IpusHaku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO M€IMAHBI
PSIMOYTOJIEHOTO
TPEYTOJIbHHKA,
MPOBEAEHHON K
TUTIOTEHY3E.
PaBHoOenpenHsbie 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u
CBOWCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
HepasencTBa B
T€OMETPHHU.

BoiBoauTH ciienicTBUs (PaBEHCTB COOTBETCTBYIOITUX
AJICMCHTOB) U3 PABCHCTB TPEYTOJIbLHUKOB.
@opMyIHPOBATH ONIPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHCHI, BHICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

@opMyJIMPOBATh CBOMCTBA U IPU3HAKH PABHOOCIPEHHOTO
TPEYTOJIbHHKA.

Ctpouth 4YepTekH, pemiaTb 3aJa4d C  ITOMOIIBIO
HAXOXKJEHHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHsATH IPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoan3oBath NHPPOBBIE PECYPCHI AJIsi HMCCJAET0BAHUS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU

93




denepanpHas padbouast mporpamma | Maremartuka. 5—9 kiaccel (6a30BbIi YPOBEHB)

[IpsAMOyTOoJIBHBIN
TPEYTOJIbHUK C YIJIOM

B 300
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[lapannensHble NpsIMBIE,

CyMMa YIJIOB TPEyroJIbHUKA

14

[TapannenbHbIe
IpsIMBIE, UX CBOMCTBA.
Hakpecrt nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbI,
o0pa3oBaHHbIE TIPU
MEPECCUECHUH
napasuielIbHbIX
MPSAMBIX CEKYLIEN ).
[Ipn3Hak
napaieIbHOCTH
NpSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUN
OT TOYEK OJHOU
IpsIMOM 10 BTOPOU
npsimoii. Cymma yrioB
TPEYroJIbHHUKA.
Bueunue yriibl
TPEYTrOJbHUKA

DopMyJTHPOBATH MOHATHE TAPAIIIEIBHBIX NPSIMBIX,
HAXOAUTh IPAKTUYECKUE TPUMEPHI.

H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
napaJyIeNbHbIX OPSMBIX cexyuieil. IIposoauTs
A0KA3aTeJNbCTBA APALIEIBHOCTH JIBYX MPSAMBIX C IIOMOIIBIO
YIJI0B, 00pa30BaHHBIX MPU MEPECEUECHNUN ITUX MPSAMBIX TPEThEN
PSMOM.

BeIyucasiTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
Haxoautp uncioBbie 1 OyKBEHHbIE 3HAYEHUS YIJIOB B
IF€OMETPUYECKUX 3aJa4aX C UCIOJIb30BAHUEM TEOPEM O

CyMME yIJIOB TPEYIOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUHU
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OKpy>KHOCTb U KpYT.
["'eomeTpuueckue

IMOCTPOCHHUA

14

OKpy>XHOCTb, XOpAa U
JIMaMeTp UX CBOMCTBA.
KacarenpHas x
OKPYXHOCTH.

OKpyX HOCTb,
BIIMCAHHAS B YTOJL

@opMyMpPOBaThH ONpeaeeHusi: OKPY>KHOCTH, XOP/IbI,
JMaMeTpa 1 KacaTeJbHOU K OKpykKHOCTU. U3yuaTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEHKHU.

HccaenoBathb, B TOM YUCIIE MCNIO0JIB3YS HU(POBbIE PeCypChI:
OKPY>KHOCTh, BIUCAHHYIO B YTOJ; IIEHTP OKPY>KHOCTH,
BIIMCAHHOM B yrOJI; PABEHCTBO OTPE3KOB

[Tonstue o 'MT,
IIPUMEHEHUE B
3a/j1a4ax.
buccekrpuca n
CEpECANHHBIN
NEPHEHANKYJISP KAk
FEOMETPUYECKHE
MeCTa TOYEK.
OKpy»XHOCTb,
OIIMCAHHAas OKOJIO
TPEYrOJIbHUKA.
OKpyXHOCTb,
BIIMCAHHAS B
TPEYTOJIbHUK.
[Ipocreimue
3a/1a4yu Ha
IIOCTPOCHUE

KacaTeIbHbIX.
Hcnoan3oBars metoa [ MT 1t nokazarenscTBa TEOPEM O
nepeceyeHu OUCCEKTPHUC YIIIOB TPEYTOJbHUKA U
CEpEAVHHBIX NIEPIIEHIUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombsio I'MT.

OsBJiaaeBaTb NOHATHUSIMH BIUCAHHON WM ONUCAHHOMN
OKPYXHOCTEMN TPEYTOJbHUKA, HAXOAUTH LIEHTPHI ATUX
OKPY>KHOCTEM.

PemiaTs OCHOBHBIEC 321241 HA OCTPOCHHUE: YIJIA, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIIEHAUKYJISIpa TaHHOTO OTPE3Ka;
PSMOM, IPOXOIALIEH YEPE3 TAHHYIO TOUKY U
NEPIEHANKYJIIPHOUN TaHHOW TIPSIMOIA; OMCCEKTPUCHI
JAHHOTO YTIJIa; TPEYTOJBHUKOB 10 PA3JIMYHBIM JJIEMEHTAM.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS TEOMETPUU
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[ToBTOpEeHue, 006001IeHNE 4 ToBTopeHue y | PemiaTh 3a1a4M Ha MOBTOPEHUE, UITIOCTPUPYIOLIUE CBI3H
3HAHUN 060BIIEHIe OCHOBHBIX | MY PasINIHBIMU YaCTAMHU Kypca

MOHITUA W METOJIOB
Kypca 7 kiacca

OBILIEE KOJIMYECTBO 68
YACOB I10
[TPOPAMME
8 KVIACC
HanmenoBaHne paznena | KomudecTBo OCHOBHOE OcHOBHBIE BUBI AEATEIBHOCTH 00YUYaAOLIUXCS
(Tembl) Kypca 4acoB coziepxKaHue
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UeThIpEXYTOJIbHUKA 12 Tlapanienorpam, ero N300pakaTh 1 HAXOAUTH HA YEPTEIKAX YETHIPEXYTOJIBHUKH
NPU3HAKM U CBOficTBa, | PA3HPIX BHJIOB M HX  OJEMEHTEL D®opmMyIHPOBATH
YacTHbIE CIy4an OmpeJesieHUusi:  TapajuieiorpaMma,  HNPSMOYTOJIbHHKA,
TapanieaorpaMMoB pomba, KBajpaTa, Tpaleuud, pPaBHOOOKOW Tpareunuu,
(IpAMOYTONBHUK, IPSIMOYTOJIbHOM TPAIELHH.
poMO, KBajpar), ux Joka3piBaTh M HCHOJb30BATH MPH PeELlICHUH 3a4a4
IPU3HAKU U CBOMCTBA. | MPU3HAKU M CBOMCTBA: apajuieorpaMMma,
Tpaneuns. IpsIMOYTOJIbHHUKA, poM0Oa, KBaJpara, Tpaneuuu, paBHOOOKON
PaprobOKas u Tparenyu, IpSMOYTOJIbHOMN Tparenuy.
PSIMOYTOJIbHAS n
PMMEHSATh MeTOJ YBOCHHUS MEUaHbl TPEYTOJIbHUKA.
Tpanenuu.
Hcnoan3oBath UG POBBIE PECYPCHI IS UCCIIEI0OBAHUS
Meton yaBoeHus .
CBOMCTB U3y4aeMbIX QUTYP.
MEUaHBI.
[{enTpabHas 3HAKOMUTBCS € HCTOPUEH Pa3BUTHUS T€OMETPUN
CUMMETPUS
Teopema @aneca u Teopema 15 IIpoBOAUTH MOCTPOEHHUSI C TOMOIIBIO IUPKYJIS U

0 MpONOPHHUOHAIIBHBIX

OTpe3Kax, MoJJ00HbIC

TPEYTOJIbHUKU

Teopema Paneca u
TeopeMa

0
MPONOPIIMOHATIBHBIX
otpe3kax. CpenHsis
JIMHUS TPEYTrOJbHUKA.

JMHENKHU ¢ UCIoNIb30BaHue TeopeMbl dajeca u TeoOpeMbl 0
IIPOIIOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTs,  HOKA3aTEJHLCTBO TOrO, UYTO  MEIHMAHbI
TPEYTOJbHUKA TIEPECEKAIOTCs B OJJHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JINHHUSL.

[TponopumonaneHble
otpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[TomoOubIE
TpeyroJbHUKHU. Tpu
MpU3HaKa Mo00us
TPEYTOJIbHUKOB.
[Ipumenenune
noxooust npu
peLIeHUH
MPaKTUYECKUX 3a]a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHKE, B KOTOPOM
MeEIMaHbI JICTISATCS TOYKOW UX TePECEUCHHUS.

HaxoauTthb mo00HbIC TPEYTOJIBHUKN Ha TOTOBBIX YePTEIKAX
C YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00MS.
Pemartp 3a1a4u Ha OJA0OHBIC TPEYTOJILHUKHU C TIOMOIIBIO
CaMOCTOSITEIIEHOTO IMTOCTPOSHUS YePTEeIKEH U HAX OXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoANTH A0KA3aTENbCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MMOI00US.

Jloka3bIBaTh TPU MpU3HAKA MTOA00HUS TPEYTOJIbHUKOB.
I[IpuMeHSATH MOTy4YEHHBIC 3HAHUS TIPU PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/ad.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

[Tnomans. Haxoxnenue
MJIOIIAJIEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau nomoOHBIX GUTyp

14

CBoiicTBa IOIIAACH
reOMETPUUECKUX
buryp. ©opmybl
JUTS TIIOIIAIHA
TPEYTOJIbHUKA,
napajjiesiorpamma,
Tpanemuu.
Brruucienue
IJIOIIAZEN CIIOKHBIX

duryp.

OBjazeBaTh NEPBUHYHBIMH MPeEACTABJIEHUIME 00
oO1elt Teopuu wiom@aau (Mepsl), popmMyJaupoBaTh
CBOMCTBA TUJIOMIAH, BBISCHITH UX HATJISIIHBINA CMBICIL.
BoiBoauTh OpMYyITHI IIOMAIN TTApAJIIeIOTpaMMa,
TPEYTOJIbHHUKA, TPAITCIUH U3 GOPMYJIIBI TUTOIIAIH
NPSIMOYTOJIbHUKA (KBaJparta).

BoiBoaUTH (OpMYIIBI TIJIOMIATN BEITYKIOTO
YETRIPEXYTOJIbHUKA Yepe3 TMarOHA U YTOJI MEKy HUMH.
Haxoautsb mnomanu ¢puryp, n300pa>kEHHBIX HA KJIETYATOU
Oymare, MCIOJIb30BATh pa3OreHue GUTryphl Ha YaCTH U
JIOCTpavBaHHUE.
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[Tnomanu duryp Ha
KJIeT4aTon Oymare.
ITromaau momoOHBIX
buryp. 3amaum ¢
MIPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOM
IO u

Pa30upath npuMepbl UCTIOJIH30BAaHUS BCIIOMOTaTeILHON
TUTOIIA/IN JJIs1 PEIICHUS] TEOMETPUICCKUX 3a/1ad.
HaxoauTsp miomaay nogo0HbIX GUTyp.

BbI1uucJasaTh 1I01aau pa3indyHbIX MHOTOYTOJBHBIX (PUTyp.
PemaTp 3agaum Ha TIIONIA/Ib C MPAKTUYECKUM
coJiep>KaHUEM
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Teopema I[Tudaropa u
Hayaja TPUTOHOMETPHHU

10

Teopema Iudaropa,
U €€ IPUMEHEHMUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(yHKUIHNA OCTPOro
yria
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOILICHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXECTBO

Joka3biBaTh TeopeMy IIudaropa, ucnosn3oBarb ¢ B
MPAKTUYECKUX BHIYUCICHUSX.

D®opMyJIHPOBATH ONPEICIICHUS

TPUTOHOMETPUUECKUX (PYHKIIUI OCTPOTO yIiia,

NPOBEPATh UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUYECKUE COOTHOIICHUSI B

MPSIMOYTOJIBHOM TPEYTOJILHUKE.

HccienoBaTh COOTHONIICHUST MEXIYy CTOPOHaMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
n 60°.

Hcnoan3oBaTh GopMyIIibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO JJI1 HAXOXKICHUS
COOTHOIICHUM MEXTy TPUTOHOMETPUYECKUMU (DYHKIHSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATH NOYYEHHBIE 3HAHUS U YMEHUS NPU PEUICHUU

IMPAKTUYCCKUX 3a1a4.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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YTIbI B OKPYKHOCTH.
BrniucaHHble 1 ONTMCAaHHbBIE
YETHIPEXYTOJIbHUKHU.
KacarenbHble K
oKpykHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannsie n
LIEHTPAJIbHBIC YIJIbI,
YIOJI MEXKIY
KacaTeJIbHON 1
XOPIOH. YTIIbI
MEXAY XOpAaMH U
CEeKYIIIUMHU.
Broucannsie n
OIMCAHHBIC
YETBIPEXYTOJIBHUKH,
YX MPU3HAKU U
CBOMCTBA.
[Iprumenenue sTux
CBOWCTB TpH
pelIeHnn
F€OMETPUYECKUX
3ajJad.

B3aumuoe
pacmnoJIOKEHUE JBYX

OKPYXXHOCTEH, 001111e
KacarteiabpHble. Kacanue

OKPYKHOCTEUN

@®opMyIHPOBATh OCHOBHBIE ONPEEIICHMS, CBI3AHHbBIE C
yIiaMu B Kpyre (BIMCaHHBIA yToJ, LEHTPaIbHBIN yIrod).
HaxoauTth BIMCAHHBIE YITIbl, ONUPAIOLIUECS HA OJIHY YTy,
BBIYHMCJISTH YIJIbI C TOMOUIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJbHUKE,
TEOPEMBI O LICHTPAJIILHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEXYTOIIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3aj1a4
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[ToBTOpEeHue, 0000IIeHIE

Pemarnb 3aJla9M Ha IIOBTOPCHUC, NJIJIIOCTPHUPYIOIIUC CBA3U

[loBTOpEHNE
3HAHUNU OCHOBHBIX MoHsruii | MEAY PASMUIHBIMU YaCTAMHU Kypca
METO/I0B KYpcoB 7 U 8
KJ1aCCOB, 0000IIEHHE
3HAaHUU
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
CHOBHBIC BHIbI
HaumenoBanue paznena | KonudecTBo OCHOBHOE @) Abl JCATCIBHOCTH 06yqa}011mx051
(Temsl) Kypca 4acoB coJiepKaHue
TpHI‘OHOMeTpI/UI. TGOpeMBI 16 OHpCI[eJIeHI/Ie (I)OpMyJII/IPOBaTb ornpeacJIcHusdA TPUTOHOMCTPHUUCCKUX
KOCHMHYCOB U CHHYCOB. TPUTOHOMETPUUYECKUX q)YHKHI/Iﬁ TYIIBIX U IIPAMBIX YIJIOB.
Pemrenue TPCYTOJIbHUKOB prHKHHﬁ YIJI0B OT od BuiBOoaUTH TCOPEMY KOCHMHYCOB U TCOPEMY CHHYCOB (C

no 1800. ®opmyisl
IIPUBEACHUS.
Teopema KOCHHYCOB,
TeopeMa CHHYCOB.
Pemenune
TPEYTrOJIbHUKOB.
IIpakTrnueckoe
pPUMEHEHUE
JIOKa3aHHBIX TEOPEM

pagrycoM OMMCaHHOM OKPY>KHOCTH).

BoiBoauTH (hOpMYIIbI I BHIYUCICHHUSA IJIOMIaAeH ¢
HCII0JIb30BAHMEM TeopeM Tpuronomerpum (popmyna
IUIOIIAAU TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YT OJI
MEX1y HUMH, (hopMyJia IUIOLIaId YEThIPEXYTOJIbHUKA
Yyepe3 ero AMaroHaiu U yroi MeX1y HUMU).

PemiaTes TpeyrogbHUKH.

PemaTh nmpakTuyeckue 3aaud, CBOASAIIMECS K
HaXO0XXJICHUIO PA3JIMUHBIX DJIEMEHTOB TPEYTOJIbHUKA
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[TpeoOpazoBanue mogo0usI.
Mertprueckue
COOTHOIICHHSI

B OKPYKHOCTH

10

ITongarue o
npeodpa3oBaHUM
MOJI00us.
CoOTBETCTBEHHEIE
9JIEMCHTBI
noJ00HBIX (Uryp.
Teopema o
MIPOU3BEICHUHN
OTPE3KOB XOPJ,
Teopema

OcBauBaTh NOHATHE PEOOPA30BAHUS TIOI00US.
HccaenoBaTh OTHOIICHUE IMHEWHBIX 3JIEMEHTOB (DUTYP
pu peoOpa3oBaHuU MOI00MS.

HaxoauTs npuMepsl o001t B OKpY>Karolien
JNEUCTBUTEIBHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOMICHUS MEXKTY
OTpEe3KaMHU XOpJ, CEKYIINUX M KacaTeIbHBIX C
UCIOJIb30BAaHUEM BIMUCAHHBIX YTJIOB U MOJI00HBIX
TPEYTOJIbHUKOB. PemaTh reoMeTpudecKkre 3a1auu u
3a/1au U3 peasbHOM KU3HU C UCTIOIH30BAHUEM MOJOOHBIX
TPEYTOJIbHUKOB

O IPOU3BEAECHUU
OTPE3KOB CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJIbHOM.
IIpumeHnenue B
pellIeHun
r€OMETPUUECKHUX
3a1a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
1 BBIYUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOpA
Ha 4MCIIO.
du3nyecKkum u
r€OMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
110 IBYM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTOpA.

CxkansgpHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAMIPaBICHHBIC OTPE3KH,
HCCJIe0BATH TEOMETPHUSCKUN (TIepeMelIeHne) 1
bu3UYECKHi (CHIa) CMBICTBI BEKTOPOB.

3HATH onpejieieHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCJIeI0BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP M0 ABYM HEKOJUTMHEAPHBIM
BEKTOPaM.

Hcnonab30BaTh CKasIpHOE TPOU3BEICHNE BEKTOPOB,
BbIBOJIMTH €r0 OCHOBHBIE CBOWCTBA.

BbIuucJasiTh CYMMY, Pa3HOCTh M CKAJISIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOP/IMHATAX.

HpI/IMeHﬂTb CKaJIIpHOC TIPOU3BCACHUC OJIsI HAXOXKIACHHSA
JJIMH U YI'JIOB

106



denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

IIPUMEHEHUE JUIS
HaxXOXJICHUSA UIMH U
YIJIOB. Pemenue
3aad  C IOMOUIBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB TUIS
peneHns 3a1a4
buzuku
JlekapTOBBI KOOPAUHATHI JlekapTOBBI OcBauBaTh NOHATHE NIPIMOYTOJIBHOW CUCTEMBI

Ha IINIOCKOCTH

KOOPAMHATHI TOUEK Ha
IJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHEHHE
OKPYXHOCTH.
Koopannatel Touek
NepeceyeHHUs
OKPY’KHOCTH U
MPSIMOM.

Meton koopauHAT
MIPU PEIICHUU
reOMETPUUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4

KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.
BoIBOAMTH ypaBHEHUE NIPSMOM U OKPYKHOCTH. BblaeasiTh
MOJIHBIA KBAJIpaT JUIsl HAXOKICHHS [IEHTpa U painyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTe 3a1aum Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYKHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoan3oBaTh CBOICTBA YIII0BOr0 KO3 UIIMEHTA TPSIMOIA
IIPU PEILIEHUH 3a/]1a4, JJIsl OTPEIETICHUS] PACIIONOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUU T€OMETPUYECKUX U
MPaKTUYECKUX 3a]a4, JIsl TOCTPOCHUS] MaTEMaTUYECKUX
MOJIEJIEN peasIbHBIX 3a/1a4 («METOJ KOOPIUHATY).
IHonb30BaThbest 7151 TOCTPOCHUS U UCCIIEAOBAHUM
U(POBBIMHU PECYPCAMH.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
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[IpaBuibHBIE
MHOTOYTOJIbHUKH. [[uHa
OKPY>KHOCTH M TUIOIIA/Ib
Kpyra. Beraucienue
TUTOIIAIEN

[IpaBunbHbBIE
MHOT'OYTOJIbHUKH.
Yucno 0. Inuna
OKPY>KHOCTH, TyTH
OKPY’KHOCTH.
Papnannas mepa
yTia.

[Tmomane kpyra,
CEKTOpa, CerMeHTa

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
ITosb30BaTHCHA NOHATHEM JIJIMHBI OKPYKHOCTH,
BBEAEHHBIM C TIOMOIIBIO MPAaBUIBHBIX MHOTOYTOJIbHUKOB,
onpeaeJsaTh urcio O, nnuny 1yru u paauaHHyo Mepy
yria. IlpoBoauTs nmepexox oT paauaHHOM MEpHI yIiia K
rpajyCHOU U HA00OPOT.

OmnpeneasiTh 1I0MAAb KPyTa.

BoiBoguth popmy.ibl (B rpagycHON U paluaHHON Mepe)
IUISL JUTMH IyT, TUIOIIAJENH CEKTOPOB U CETMEHTOB.
BoruucasaTs miomanu Guryp, BKIFOUYAIOMINUX JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTh ruiomaay B 3ajiayax peajibHOW KU3HU
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I[BI/I}KGHHH IIJTOCKOCTH

ITonsTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIN
MIEPEHOC, TOBOPOT
IIpumeHnenue npu
pEIICHUY 3a7a4

Pa3oupaTte npuMepsl, WUTFOCTPUPYIONIUE TOHITHUS
JBHKCHUSL.

D®opMyIMPOBaTh OINPECIICHNS IAPAJUIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETpUHU. BBIBOAMTH UX CBOMCTBA,
HAXOAMUTh HEIIOJABW)XHBIC TOUKH.

HaxoauTh LEHTPBI U OCU CUMMETPHI MPOCTEHIINX DUTYP.
IIpuMeHATH MapaIeNbHBIN IEPEHOC U CUMMETPHIO NPH
pEILIEHNU TeOMETPUYECKUX 3a/1ad (pa30upaTh IpUMEpHI).
Hcnonb30BaTh 11 IOCTPOEHUS U UCCIIETOBAHUI

U pOBBIE pECypChl

[ToBTOpEeHue, 0600IICHNE,
CUCTEMATHU3aIUs 3HAHUU

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: UTYpaA, TOUKA, IPsIMAsi, yToJI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUM
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METO/I0B KypcoB 7—9
KJIaCCOB, 0000IIEeHHE
Y CHCTEMAaTH3aLUS
3HAHUMU.
[Ipocrenmme
Ir€OMETPUYECKUE
burypsl 1 ux
cBoricTBa. Mzmepenue
Ir€OMETPUYECKUX
BEJINYHH.
TpeyroyibHUKMU.
[TapamnenbHbie U
NEPIEHANKYIIIPHbIE
psIMBIE.
OKpy»XHOCTb U KpPYT.
['eomeTpuueckue
MMOCTPOCHHUS. Y TJIbI
B OKPYKHOCTH.
Bnucannele u
ONMCAHHBIE
OKPY’KHOCTH
MHOT'OYTOJIbHUKOB.
IIpsimast u
OKPY’KHOCTb.

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJUIEIOrPaMM,
poMO, IPSMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacartelibHas; paBEHCTBO U Mo00ue Guryp,
TPEYTrOJIbHUKOB; NapauIeIbHOCTh U EPIICHANKYISPHOCTh
MPSAMBIX, YTOJI MEXITY IPSAMBIMU, CAMMETPHUSI OTHOCUTEIBHO
TOYKU U IIPSMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJIOIIAb, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIATN
MHOT'OYTOJIBHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAU KpyTa,
00BbEMa MPSAMOYTOJIBHOTO MapajlieenuIea.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, BEKTOP; UCMOJb30BATh 3TH MTOHATHUS JJI5
MPECTABICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHUCJIE U3
JIPYTUX Y4eOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha NOBTOPEHUE OCHOBHBIX MTOHSITHUH,
WJUTIOCTPALMIO CBS3€M MEXKY Pa3JIMYHbIMU YacTSIMU Kypca.
BoiOupaTs MeTOax [1J1s1 pelieHus 3aa4H.

Peniats 3aga4um U3 1MOBCEeIHEBHOM KU3HU
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YeTbIpEXYTOIbHUKU.
Brnincanueie
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Y OIIMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa u
Hayasa
TPUTOHOMETPUH.
Pemienne o0mx
TPEYTOJIBLHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
ITmomanp.
Brruncnenue
IUTOIAJIEN.

[Tnomaan mogo0HBIX
¢buryp. JlekapToBbl
KOOPAUHATHI Ha
ITIOCKOCTU. BeKTOpbI
Ha MJIOCKOCTHU
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OBULIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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OEJEPAJIBHASL PABOYASA  HPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM 1U(pPOBOM MHUpPE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYIO0 3HAYUMOCTb, KaK C TOUKHU 3PEHUS TPAKTUUYECKUX MPUIIOKEHHUH, TaK U UX POJIU
B 00pa30BaHUM, HEOOXOAMMOM KaXXJI0My YesoBeKy. Bo3pacraet uncio npodeccuii, npu
OBJIaJICHUU KOTOPHIMU TpeOyeTCs Xopoliiasi 0a30Basi MOATOTOBKA B 00J1aCTH BEPOSITHOCTH
U CTAaTUCTUKH, Takas TMOJrOTOBKAa BaKHA I MPOAODKEHHUS OOpa3oBaHUS WU s
yCHenHon mpogecCuoHaIbHON Kapbephl.

Kaxp1ii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIINXCS y HETO
TaHHBIX. A U1 0OOOCHOBAaHHOTO NPHUHSTHUS PEUICHHS B YCIOBHSIX HEIOCTAaTKa WU
n30bITKa HWHGOPMAIIUM HEOOXOJMMO B TOM YHCJIE XOpOIIo CPOPMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIIICHHE.

MIMeHHO 1O3TOMY OCTpPO BCTajga HEOOXOJIMMOCTh C(HOPMHUPOBATH Y 00YyHAIOLIUXCS
(YyHKUHMOHAIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B ce€0s B KauyecTBE HEOTHEMIIEMOMU
COCTaBJISIIOIIECH yMEHHE BOCHPUHMMATh M KPUTHUYECKH aHAIU3UPOBATh HWH(OpMAIHIO,
MIPEICTABICHHYIO B PAa3JIMYHBIX (pOpMax, MTOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
pealbHBIX TPOIIECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
PaCUETHI.

3HaKOMCTBO B Y4€OHOM Kypce€ C OCHOBHBIMHM NPHUHIIMIAMHU cOOpa, aHamu3a |
MPEACTABICHUS] JAHHBIX U3 Pa3IUYHBIX cdep Ku3HU OoOIecTBa W TOCyIapcTBa
npuoOuiaeT oOydallmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHm3anuu mnepebopa W moacyéra dYucia
BApUAHTOB, B TOM YHUCJI€ B NPHUKJIAJAHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maét maremarnueckuii GpyHmameHT aiisi GOpPMHUPOBAHUS KOMIIETCHIIMNA B
obOnacti WHPOPMATUKK W MHQPPOBBIX TEXHOJOTHHA. [IpW W3y4eHWH CTATUCTUKH U
BEPOSITHOCTH O0OOTalllalOTCsl MPEACTABICHUSI O0YUYalOIIMXCd O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS] MOHUMAHUE POJIM CTATHCTHKU Kak
WCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMM U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBUM C JAaHHBIMH ILENSIMH B CTPYKType IpOrpaMMbl y4eOHOTO Kypca
«BepoaTHOCTh U CTATUCTHUKA» OCHOBHOI'O 00IIEro 00pa30BaHMsl BbIIEIEHBI CIEIYIOLINE
coJepkaTenbHO-MeToAnueckue JuHuM: «lIpencraBieHne MaHHBIX M OMHUCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «3neMeHTh KOMOWHATOPHKW», «BBeneHue B TEOpHIO
rpadoBy.
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Conepxxanne nuHuM «lIpencraBieHne NaHHBIX M ONUCATENbHAs CTATHCTHKA»
CIIy>KUT OCHOBOH i1 (hOPMHUPOBAHMS HABBIKOB pabOThI ¢ MH(pOpMALIUEH: OT YTCHUS U
UHTEpIIpeTallud HMHPOpPMAIUN, MPEICTaBICHHOW B Tabnuiax, Ha JIudarpamMmax u
rpadukax, 10 cOopa, MpPEACTAaBICHUS M aHalIM3a JAHHBIX C HCIIOJIb30BAHHEM
CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEeJHUX M pacceuBaHus. Pabotas ¢ JaHHBIMY,
oOyJaroluecs: ydaTcsi CUYUTBIBATh M HUHTEPIPETHPOBATh JAaHHBIC, BBIIBHUIaTh,
apryMEHTHUPOBATh U KPUTUKOBATh MPOCTEHUIIINE TUIOTE3bI, PA3MBILUIATH HaJl JaKTOpamu,
BBI3BIBAIOIIMMY HW3MEHUYMBOCTh, WM OILICHMBAaTh HUX BIWSHHE HA paccMaTpUBacMble
BEJIMYUHBI U IIPOLIECCHI.

NHTynTHBHOE mpEnCTaBlIeHUE O CIYyYalHOW W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEN M TEHAECHLUNWA CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW ISl U3YYECHUS
TEOPHUH BEPOSATHOCTEN. boJiblioe 3HaYeHNE UMEIOT NPAKTUYECKUE 33]IaHNUs, B YACTHOCTH
OIIBITHI C KJIACCHYECKUMH BEPOSATHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEPOATHOCTH BBOJUTCS KAaK Mepa MPaBA0NoJ00Ms CIydailHOTO COOBITHS.
[Ipu n3yyeHun yueOHOro Kypca oOy4aroniuecs: 3HaKOMATCA C MPOCTEUIIMMUA METOIaMU
BBIYMCIICHHSI BEPOSTHOCTENM B CIy4YalHBIX OKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMM 3aKOHAMHM, MO3BOJIIOIIMMHU CTaBUTh U
pemarh 0oJiee CIoKHbIE 3aa4n. B yueOHbIl Kypc BXOJAT HaYaJIbHbBIE IPEJICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YMCIIOBBIX XapAaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOydYarlolUXcs ¢
MHOXECTBAMU W OCHOBHBIMHU ONEpPALMSIMH HaJ MHOXXECTBaAMH, pPaccMaTpUBAIOTCS
OpUMEpPbl TPUMEHEHMs] [JIsl pEeLIeHUs 3ajad, a TaKKe HCIOJIb30BaHUS B JAPYTHX
MaTeMaTHUECKUX Kypcax U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuaercsi yueOHbIN Kypc « BepoSTHOCTh M CTATUCTUKAY, B KOTOPBIN
BXomdT pazgensl: «lIpeacraBieHne JaHHBIX W ONKCATENIbHAs  CTATHCTHKAY,
«BepoaTHoCThY», «DJIEMEHTBl KOMOMHATOPUKNY, «BBeneHnne B Teoputo rpadosy.

OOmiee uMCIO YacoB, PEKOMEHJOBAHHBIX [UII H3Y4YeHHs] Yy4eOHOro Kypca
«BeposaTHoCcTh U cTaTucThKa», — 102 yaca: B 7 knacce — 34 yaca (1 4ac B Hezeno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heneio).

COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

[IpencraBnenre NaHHBIX B BHJAE TaOJWIl, auarpamm, rpaduKoB. 3aroTHEHHUE
TaOJIUIl, YTEHUE U MOCTPOCHUE AHarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpauKoB pealbHBIX MpoieccoB. M3prnedeHne MHPOPMAIUU W3 JUATPaMM U
Ta0JIHII, UCTIONH30BAHNE U UHTEPIPETAIIUS TAHHBIX.
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OnucarenpHasi CTaTUCTHKA: CpeaHee apudmeThueckoe, MeAuaHa, pa3Max,
HauOoJIbIlIee U HANMEHbIIIEe 3HaUCHUSI HA0opa YUCIIOBBIX NaHHBIX. [IpuMeps! cirydaitHoi
U3MEHYUBOCTH.

CrnydaliHbI{ SKCIIEPUMEHT (OIIBIT) U CiIy4aiiHoe coObITHE. BeposSTHOCTh U YacToTa.
Posb ManioBepOSITHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIIECTBE.
MoHeTa u urpanpHast KOCTb B TEOPUHU BEPOSTHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Ynciao pédep u CyMMapHasi CTCTICHb
BepuinH. [IpencraBnenue o csizHocTu rpada. Lenu u nuknsl. [lytu B rpadax. O6xon
rpada (3itnepoB nyTh). [IpencrapieHue 06 opueHTHpoBaHHOM Tpade. Pemenue 3a1au ¢
MOMOIIIBIO TpadoB.

8 KVIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)uKoB.

MHO0X€eCTBO, 3JIEMEHT MHO>KECTBA, ITOJAMHOKeCTBO. Ornepanny HaJi MHOKECTBAMU:
o0benMHeHue, nepecedeHue, nomnoiaHeHue. CBoilcTBa omnepanuil Hajl MHOXECTBaMMU:
IIEPEMECTUTENBHOE, COYETATEIIBHOE, PACIIPEACIIUTENBHOE, BKIIOUCHUS. Vcronp30Banne
rpauuecKkoro MpeACTaBICHUS MHOXECTB IJisi OMHCAHUS PEATbHBIX MPOLIECCOB U
SBJICHUH, IIPU PELLICHUH 3a]a4.

N3mepenne paccemBanus naHHbIX. Jlucnepcuss M CTaHOAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHusl.

DneMeHTapHble cOObITUS ciydaiiHoro onbita. Ciydalinble coObITHs. BeposiTHOCTH
coObITHI. OMNBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. ClydailHbIN
BbIOOD. CBsI3b MEXKIY MaJIOBEPOSTHBIMU U MPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B
pUpoze, OOIIECTBE U HAYKE.

HepeBo. CBOWMCTBAa JEPEBBEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE BHUCSIYECH
BEpUIMHBI, CBSI3b MEX]y YHMCIOM BEpUIMH W yuciaoM pébep. [IpaBuiio ymMHOKEHHS.
Pemmenue 3aa4 ¢ momouisio rpagos.

[IpotuBomnomnoxubie coObThs. uarpamma Ditnepa. OObeIMHEHNE U TIEPECEUCHHE
coObIThii. HecoBmecTHble cOObITHSI. DOpMysia CIOKEHHUSI BEPOSATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [IpaBuiio  ymHokeHusa. HeszaBucumbie coObiTus. IlpeacraBnenue
DKCIEPUMEHTAa B BHJE JepeBa. PemieHune 3a1ad Ha HAXO0XKICHUE BEPOSTHOCTEH C
MOMOIIBIO JIEpEBa CIIy4allHOTO SKCIIEPUMEHTA, TuarpaMm Jiepa.

9 KITIACC

[IpencraBneHune naHHBIX B BUAE TaOJMI], IuarpamMM, rpaduKoB, UHTEpHpETaIs
naHHBIX. UTeHne U MoCcTpoeHue Taliull, AMarpaMm, rparuKoB MO pealbHBIM TaHHBIM.
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IlepecranoBku u ¢akropuan. CoderaHuss W 4uCIO codeTaHuil. TpeyrosbHUK
[Tackains. Pemrenne 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

'eomerpuueckass BeposTHOCTh. CiydallHbIi BbIOOp TOYKM ©3 (UTYpPHl  Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Hcnertanue. Yenex m Heynada. Cepus ucnbelTaHuid 10 nepBoro ycmexa. Cepus
ucnbiTanuil bepaymnu. BepostHocTu coObITHii B cepun UcibiTanui bepHysu.

CnydaiiHass BeIWYMHA W PACIPEICIICHHE BEpPOSITHOCTEW. MaremaTudeckoe
oXuJaHue U pucrepcus. [IpuMepsl MaTeEMaTHYECKOTO 0KMIAHUS KaK TEOPETUYECKOTO
CPEIHEr0 3HAa4Y€HUs BEIMYMHBI. MareMaTnyeckoe OXUAAHUE U TUCIEPCUS CIIyYalHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUH HCHbITAHUN bepHym.

[TonsiTue o 3akoHe OonblIUX yKcel. M3mMepeHnne BeposSsTHOCTEN C TOMOUIbIO YaCTOT.

Posib 1 3HaYeHMe 3aK0HA OOJBIIMX YHUCET B IPUPOE U OOLIECTBE.
INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pPE3yabTAaTBl OCBOCHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 7 Kjacce:

Yurate wuHOpMaIMIO, NpPEJICTaBICHHYI0O B Ta0iuuax, Ha Juarpammax,
MPEICTABIIATH JaHHBIE B BUJIE TAOIUL], CTPOUTH TUArpaMMbl (CTOIOMKOBBIE (CTOIOYATHIE)
Y KPYrOBbIE) 110 MACCUBAM 3HAUCHUIA.

OnuceIBaTh U UHTEPIPETUPOBATH PEATBHBIEC YHCIOBBIE JaHHBIE, IPEICTABIICHHBIE B
TabnuIax, Ha AMarpammax, rpaukax.

Hcnonb30Bath ISl ONKUCAHUS TAHHBIX CTATUCTUYECKHE XAapaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, MearaHa, HauboIbIlIee 1 HAMMEHbIIEE 3HAUCHUs, pa3Max.

NmeTs ipencTaBiieHne o CIy4ailHOM M3MEHYMBOCTH Ha MpUMepax IieH, (Pu3ndeckux
BEJIMYMH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IMPEICTABICHUE O CTATHCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS IMPOTPaMMbl Y4EOHOTO Kypca K KOHIY
oOyueHus B 8 kiacce:

N3BnekaTh U npeoOpa3oBbIBaTH HHPOPMAIUIO, TIPEACTABICHHYIO B BHJE TaOJIUII,
quarpaMm, rpauKoB, IPEACTABISTH IaHHBIE B BUJIE TAOJIUII, AMarpaMm, TpaduKosB.

OnuchIBaTh TaHHBIE C TOMOIIBIO CTATUCTUUECKUX MOKA3aTeNeil: CpeIHNX 3HAUCHU I
U Mep paccerBaHus (pa3max, AUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHE).

HaxomuTh 9acTOTHI YMCIOBBIX 3HAYEHUH M YACTOTHI COOBITHI, B TOM YHUCJE IO
pe3yJibTaTaMm U3MEpPEHUN U HaAOII0ICHUM.
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HaxoIuTh BEPOSATHOCTH CIIYYalHBIX COOBITUH B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Hcronp3oBath rpaduyeckue MOJCIH: JSPEBO  CIYYAHOrO AKCIICPUMCHTA,
JarpaMMbl Ditiiepa, YucaoBas mpsmasi.

OnepupoBaTh MOHATHUSIMHU: MHOYKECTBO, TIOJIMHOECTBO, BBITIOJIHITH OTIEPAIIN HaJ
MHOXECTBAMHU: OOBEIWHEHUE, TEPECCUCHHUE, IOTOJHEHUE, TEPEUUCIATh DIEMEHTHI
MHOXECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe mpeacTaBIeHe MHOKECTB M CBSI3CH MEXIY HUMHU JIJIS
OTIMCAHWSI TIPOIIECCOB U SBJICHHUM, B TOM YHCJIC TIPH PEIICHUU 33]1a4 U3 JIPYTUX YICOHBIX
MIPEIMETOB U KypCOB.

[IpenMeTHBIC peE3yiabTaThl OCBOCHHUS IIPOTPaMMbl Y4EOHOrO Kypca K KOHITY
oOyueHus B 9 Kjacce:

N3Bnekate u mpeoOpa3oBbIBaTh WH(POPMAILMIO, MPEACTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJIE TaOJIHII, AUArpamMM, TpapKoB, IPEACTABISTH JTAHHBIC B BUJIE TAOJIHII,
JuarpaMm, rpauKoB.

Pemate 3amauM OpraHu3oBaHHBIM TNEpeOOpPOM BApUAHTOB, a TaKXKe c
MCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonb30BaTh onucaTeIbHbIE XapAKTEPUCTUKH JJIs1 MACCUBOB YUCJIOBBIX JaHHBIX, B
TOM YHUCJIE CPEIHUE 3HAUYCHHS U MEPBI pAaCCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHHWW W YacCTOThI COOBITHS, B TOM YHCJE TMOJb3YAChH
pe3ysbTaTamMu MPOBEIEHHBIX U3MEPEHHUIN 1 HAOIOICHU .

HaxoauTh BeposSTHOCTH CITy4alHBIX COOBITUI B U3YYEHHBIX OMBITaX, B TOM YHCJIE B
OTBITaX C PAaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUSMH, B CEPUSX UCIBITAHUN 10
IIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHNN bepHyIu.

HMMeTh npencraBiieHUe O CIy4alHON BEJIUYUHE U O PACIIPEACIICHUNA BEPOSATHOCTEN.

NMeTp mpencraBieHHEe O 3aKOHE OOJbIIMX YHCEN KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIy9allHOW M3MEHYMBOCTH W O POJIA 3aKOHA OOJIBIIUX YUCET B
PUPOIE U OOIIECTRBE.
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TEMATHYECKOE IIJNTAHUPOBAHUE

7 KJIACC
HauMeHoBaHUe pasielna | KoIm9ecTBo OcCHOBHOE cOfepKaHUE OCHOBHBIE BUIBI IEATEILHOCTU 00Y4arOIUXCs
(Temsr) Kypca 4acoB
IIpencraBneHre JaHHBIX 7 IIpencraBneHue AaHHBIX B OcBanBaTh C1OCOOLI IPEICTABICHUS

tabnuuax. [Ipaktuueckue
BBIUUCIICHUS 110 TaOJIMYHBIM
naHHbIM. V3Bnedenue u
MHTEPIIpeTalns TaOJIUIHbIX
naHHbIX. [IpakTuueckas
pabota «Tabmuip.
['paduueckoe
Npe/ICTaBICHUE JTaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
auarpamM. UreHue u
MOCTPOEHUE AUArpamMM.
ITpumepsl
neMorpapuyecKux
Jarpamm.

[Ipaktrueckas paborta

«JlnarpaMmbD»

CTATUCTUYECKUX JIAaHHBIX U YUCIIOBBIX MACCUBOB C
HOMOIIbIO TAOJIMI] U AarpamMM C UCIOJIb30BaHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOJICTBO MPOMBILUIEHHON U
CEJIbCKOXO03SIMCTBEHHOM MPOAYKIINH,
OOLIECTBEHHBIE U IPUPOAHBIE SIBJICHMUS).

N3yuaTh MeToabl pabOTHI C TAOJIUYHBIMU U
rpaduuecKuMU PeCTABICHUAMA JaHHBIX

C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT
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OnucarenpHas CTaTUCTUKA

Yucnossle Habopbl. CpeHee
apudmeTrnyeckoe.

Menuana unciioBoro Habopa.

OcBauBaTh NOHATHSA: YKHCIOBON HAOOP, Mepa

LEHTPaJbHON TEHJICHIINH (MEpa LIEHTPA), B TOM YHUCIIE

cpenHee apuMETHUECKOE, MeINaHa.

VY CTOMYNBOCT MEINAHBI.
[IpakTruueckas pabora
«CpenHue 3HaUCHUS».
Haubonbiiee n HanMeHblIee

3Ha4YCHMA YHNCIIOBOI'O Ha60pa.

Pa3max

OnuceiBaTh CTATUCTHYCCKUE JAHHBIE C TIOMOIIBIO
CpeaHero apu(MeTHIecKoro u Meuanbl. Permats

3a7a4.
HN3yuaTh cBOMCTBA CPEIHUX, B TOM YUCJIE C
MOMOIIBIO LIU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PadoT.

OcBauBaTh NOHSATHUS: HAUOOJIBIIIEE U
HaUMEHbIIEE 3HAYCHHS YUCIIOBOIO MacCUBA,
pa3max. PemiaTs 3agauu Ha BHIOOp crioco0a
ONMCAHUS TAHHBIX B COOTBETCTBHUU C TPUPOIOM
JIAHHBIX U LEISIMU UCCIIEIOBAHUS

CnyyaliHasi UBMEHYMBOCTh

Ciy4aiiHast ”3BMEHYUBOCTh
(mpumepsl). YactoTa
3HAYECHUU B MAaCCUBE
naHHbIX. [ pynnuposka.

I'ucrorpammel.
[IpakTuueckas pabora

«CnyyaiiHas U3MEHYHBOCTbY

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUN B
MACCHUBE JaHHBIX, TPYNIUPOBKA JAHHBIX,
rucrorpamMma. CTpOMTH U aHAJIU3MPOBATDH
TUCTOrPaMMBbI, MOAOUPATH OAXOSIINHN 1Iar
rpynnupoBku. OcBauBaTh rpapuyecKue
MPEJICTABJICHUS Pa3HBIX BUAOB CIIyYalHOU
W3MEHUYHMBOCTH, B TOM YHCJIE€ C IOMOIIBIO

U(POBBIX PECYPCOB, B X0 MPAKTUIECKON paOOTHI
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Brenenue B Teoputo rpadoB

I'pad, BepuuHa, pedpo.
IIpencraBnenue 3agaun ¢
nomorisio rpada. CTeneHb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
CTeleHb BepmuH. Llens n

OcBauBatb noHATHSA: Tpad, BepunHa rpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIIIMHBI ), IIETTh U
IIUKJL.

OcBauBaTh NOHATHSL: TTyTh B rpade, SAIEpPOB MyTh,
00xo1 rpada, OpueHTUPOBAHHBIN rpad.

PemiaTth 3a1auM Ha MMOMCK CYMMBI CTETICHEH BEPIINH

uki. [1yTs B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada
(9MIEpOB MyTh).
[IpencraBnenne 06
OpPUEHTHUPOBAHHBIX Tpadax

rpada, Ha mouck 0o6xoxaa rpada, Ha MOUCK MyTel B
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c10OCOObI PEACTABICHNUS 334a4 U3 Kypca
anreOpbl, TEOMETPUH, TCOPUH BEPOSATHOCTEHN, IPYTUX
MPEAMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE TIeTH, PYHKITMOHAITBHBIE COOTBETCTBHS)
Ha IpUMepax
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BepositHOCTB M wacToTa
CIIy4aiiHOTO COOBITHS

City4ailHbIil ONIBIT U
CIy4aiiHOE COOBITHE.
BeposTtHocTs 1 yacTora
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPaAKTUYECKU JIOCTOBEPHBIX
COOBITUH B IPUPOJIC U B
oOmectBe. MoHeTa u
urpajibHas KOCTb B TEOPUHU
BEPOSITHOCTEH.
[IpakTuueckas pabora
«HacrtoTa BbINIaJICHUS Opiay

OcBauBaTh NOHATHUSA: CIIy4YalHBIN ONBIT U CIIy4allHOE
coOmITHE, MaJlOBEPOSTHOE 17} IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3y4aTh 3HaUMMOCTh MAJIOBEPOSTHBIX COOBITUN B
NPUPOJE U OOIIECTBE HA BAXKHBIX IPUMEpax (aBapuu,
HECYaCTHBIE CIIy4yau, 3al1uTa NIEPCOHAIBHOM
uH(popmalu, nepeaada 1aHHbIX ).

M3y4ath poJib KIACCUYECKUX BEPOSITHOCTHBIX MOJEIEN
(MoHeTa, urpajibHasi KOCTb) B TEOPUU BEPOSTHOCTEH.
HabaroaaTh 1 H3y4aTh 4aCTOTY COOBITUI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJE C MOMOIIbIO IIU(POBBIX
pPECYpCOB, B X0OJI€ MPAKTUYECKON paboThI

O06o0061menue,
CUCTEMATHU3AIINS 3HAHUU

[IpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHUKA.
BeposTHOCTh CityyaliHOTO
COOBITHS

IToBTOPATH N3YYEHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.

Pemiates 3aga4m Ha IPEACTABICHNUE U ONIMCAHUE
JTAaHHBIX C MOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
OO6cyxaaTh NpUMepPbI CIIYIANHBIX COOBITHI,

MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOJIE U KU3HU
YyesnoBeKa
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OBULIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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8 KJIACC
HanmMenoBanue paszena  KoqudecTso OcHOBHOE cOoiepKaHne OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaIOIIUXCS
(TeMsr) Kypca 4acoB
[ToBTOpEHue Kypca 4 [IpencraBieHue qaHHbBIX.

7 xJj1acca

OmmcarenpbHast CTATUCTHKA.
CityuaiiHasi ©3MEHYUBOCTb.

CpenHue uncioBoro Hadopa.

Cny4gaitabie cOOBITHS.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckue moaenun
TEOPUH BEPOSTHOCTEM:

MOHCTA U UI'pajibHasA KOCTb

IToBTOPATH N3YYEHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.

Pemars 3agaun Ha IpECTaBICHUE U ONHCAHUE
JTAHHBIX C TIOMOIIbIO U3yYEHHBIX XapaKTEPUCTHUK.
Pemartns 3agaum Ha npeCTaBICHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIy4YallHOW N3MEHUYUBOCTH.
Pemiats 3agaum Ha ONpeAeIIEHUE YACTOTHI
CIIy4ailHBIX COOBITHH, OOCYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX CIYHYAHBIX COOBITHH, UX
POJIA B IPUPOJIE U KU3HU YEIIOBEKA

OmnucarepbHas CTAaTUCTUKA.

PaccenBanne nanHnIx

Otknonenus. Jlucnepcus
JHCJIOBOTO HAabopa.
CrangapTHOE OTKJIOHEHHE
JHCJIOBOTO HAabopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATh 3THU XAPAKTCPHUCTHUKHU
JJIS OITMCaHHA paCCCUBAHUA JaHHDBIX.

BLII[BI/IFaTb TUNoTe3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H 110 JuarpamMmam pacCCrBaHUsI.

CTpoutsb quarpaMMbl paCCEMBAHUS 110 UMEIOIINUMCS
JIAaHHBIM, B TOM YHCJI€ C TOMOIIBIO KOMITbIOTEpA

124



denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

MHoecTBa

MHO)KGCTBO, ITOAMHOKCCTBO.

Onepauuu Haj
MHO’KECTBAMH:
00beIUHEHHE,
repeceueHue, TOMOJIHEHHE.
CaolicTBa onepanuii HaJ
MHOKECTBAMU:
MePEMECTUTENBHOE,
coueTaTesbHOE,
pacrpeeauTeabHOE,
BKIItOUeHMs. ['padudeckoe
MPEJICTAaBICHUE MHOXECTB

OcBauBaTh NOHSITHSA: MHOXCCTBO, 3JICMCHT
MHOXKCCTBA, IIOAMHOKCCTBO.

BbINoOJIHATH onepanum HaJl MHOKECTBAMU:
00beIMHEHUE, TIepeceYeHUe, JOTOJHECHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEINBHOE,
COYEeTaTEeIIbHOE, PACTIPEACIUTEIBHOE, BKIIFOUCHUS.
Hcnoab3oBaTh rpaduyeckoe npeicTaBicHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33J1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KypCOB
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BeposTHOCTh ClydyaliHOTO

COOBITHS

DneMeHTapHbIe COOBITHS.
Crydaiinpie COOBITHSI.
braronpusrcrByromue
AJIeMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHIA.
OneITBl ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMH.

CrnyualiHbli BEIOOD.
[IpakTnueckas padbota

«OnpITEI C

OcBauBaTh NOHATHS: JIEMEHTAPHOE COOBITHE,
CIIy4ailHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPHUATCTBYIOIIUX JIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHS.
PemaTh 3agaum Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHM IO BEPOATHOCTSIM AJIIEMEHTAPHBIX COOBITUI
CIIy4alHOIO OMBITA.

PemiaTh 3a71a4m Ha BEIYUCIICHHE

BEPOSTHOCTEH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTaAPHBIMU
COOBITUSIMU, B TOM YHUCJIE C MOMOIBIO

PaBHOBO3MOXHBIMU

KOMIIbIOTEpA.
3JIEMEHTAPHBIMU

IIpoBOAUTH U U3y4YaTh ONBITHI C
COOBITHUSIMI)

PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU
(C MCTIOIL30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
OPYTUX MOJEINEH) B X0/1e MPaKTUYECKON pabOThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBA3b MEXKY
YYCJIOM BEPUIMH U YHACIOM
pé6ep. [IpaBuio yMHOKEHHUS

OcBauBaTh NOHATHA: IepEBO Kak rpad 6e3 mukIa,
BUCsAYas BepmnHa (JINCT), BETBh JepeBa, MyTh B
JepeBe, AMaMeTp JIepeBa.

H3y4yars cBOMCTBA IepeBa: CYIIECTBOBAHNUE BUCAYECH
BEPILMHBI, €AMHCTBEHHOCTh MMYTH MEXY IBYMS
BEPILMHAMHU, CBSI3b MEXK/1y UHUCIOM BEPIIKH U YHUCIOM
péoep.

Pemathb 3a1a4M Ha OKMCK U NIEPEUNCICHHUE ITyTEH

B JiepeBe, OINpeIeNIeHIe YUCa BEPIINH Win pEdep

B JIepeBe, 00X0j] OMHAPHOTO JepeBa, B TOM YHCIIE C
NPUMEHEHHEM TpaBUiIa YMHOKEHUS

CydaitHbie cOOBITHS

[IpoTHUBOIOI0KHOE COOBITHE.
Huarpamma Diinepa.
OOBbeauHEHNE U IEPECCUCHUE
coObIThii. HecoBmecTHbIE
coObITusi. Dopmyna
CJIO’KEHUS BEPOSTHOCTEN.
[IpaBuiIO yMHOXKEHUS
BEPOSITHOCTEU. Y CJIOBHASI
BEPOSATHOCTH. HezaBucumeble

OcBauBaTh NOHATHSA: B3aMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpAIIMK HAa/T COOBITHUSIMU, OOBCTMHEHNE U
nepecevueHne coobIThi, quarpamMmma Jitnepa (Dinepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIC COOBITHS.

H3yuath TeopeMbl O BEPOSITHOCTH 00bETUHEHHUS
IBYX COOBITUM ((hOPMYIIBI CJIOKEHUS BEPOSTHOCTEH ).
PemaTe 3aga4um, B TOM YHMCJI€ TEKCTOBBIE 33]1a41

Ha OIpeieJICHHE BEPOSITHOCTEN 00bEeIMHEHUS U
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cooeiTusa.  Ilpencrasienue
CIIy4YallHOTO JKCIEPHUMEHTA
B BUJIE JIepeBa

nepeceyeHrs COOBITUI C TTOMOIIBIO YHUCIOBOM MIPSIMOH,
auarpamm Ditnepa, GopMyIIbl CJI0KCHUS
BEPOSTHOCTEM.

OcBauBatb  NOHATHS:  TNPABUIO  YMHOXKEHUS
BEPOSITHOCTEU, YCIIOBHASI BEPOATHOCThb, HE3aBUCHMBIC
COOBITHS IEPEBO CIYyYalHOTO OTIBITA.

HN3yuars cBOlicTBA (ONpECICHNUS) HE3aBUCUMBIX
COOBITU.

PemiaTh 3agaum Ha onpeieIEHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITHM.

Pemats 3aga4m Ha MOKWCK BEPOSITHOCTEU, B TOM
YHUCJIE€ YCIIOBHBIX, C MCIOJb30BAHUEM JIEpEBA
CIIyYalHOTO OIbITa
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O0o0Omenue,

CUCTEMATHU3AIUS 3HAHUU

[IpeacraBienue naHHbIX.
OnucarenbHas CTaTUCTHKA.
I'padrl. BepostHOCTh
CIIy4ailHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH N3YUYECHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3agaum Ha NpeACTABICHUE U ONHCAHUE
JTAHHBIX C TIOMOIILIO U3YUYEHHBIX XapaKTEPUCTHK.

Pematsb 3agaum ¢ npuMeHeHueM rpados. Pemarsb
3a]a44 HA HaXO0KJICHUE BEPOSITHOCTH CIy4alHOTO
COOBITHS IO BEPOSATHOCTSIM AJIEMEHTAPHBIX COOBITUM,
B TOM YHCJIE B ONBITaX C PABHOBO3MOYKHBIMH
3JeMEHTapHbIMU cOObITUSIMU. PernaTe 3agaum Ha
HaXO0XJIEHUE BEPOSATHOCTEN OOBEANHEHUS U
nepeceyeHust COObITHI, B TOM UMCIIE HE3aBUCUMBIX, C
UCIOJIb30BaHUEM I'papuecKUX MPEeACTABICHUHN U
JIepeBa CIy4anHOro OIbITA.

PemaTh 3a1aum Ha IEpEUUCIICHHE
KOMOUWHAIMH (4nciia IepecTaHOBOK, YUCIa
COUYETaHUii), Ha HAXOXKJIEHUE BEPOSTHOCTEH
COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJI€ C MCIOJH30BAHUEM TPEYTOJIbHUKA
[Tackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME
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OcHOBHOE coiepKaHne

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa101u1/1xc;1

8 Kimacca

OnucarenbHas CTaTUCTHKA.
OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucuMocTs COOBITHIA

HaumenoBanue pasnena KommuectBo
(TemnI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBienne TaHHBIX. IloBTOPSITH H3yYCHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.
PemaTs 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JTAaHHBIX.

Pemiath 3a1a4M Ha HaXO0X/I€HUE BEPOATHOCTEN
00bEIMHEHNS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM I'payUyecKux
IPEICTaBICHUN U JEpeBa CIy4ailHOTO OIbITA.
PemaTh 3a1auM Ha IEpEUUCIICHHE

KOMOUWHAIMH (duciia IepecTaHOBOK, YUCIa
coueTaHui), Ha HAXOXKJECHUE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOWHATOPHKH, B

TOM YHCJIE€ C UCMOJIb30BAHUEM TPEYTOIbHUKA
[Tackans
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DJIeMEeHTHI KOM6HHaTOpI/IKI/I

IlepectanoBku. Pakropual.
Coueranus 151 YUCIIO
coueranui. TpeyroJbHUK
[Tackana.  IlpakTuueckas
pabora «Bpruncnenue
BEPOSATHOCTEN c
UCITOJIb30BAaHUEM

OcBauBaThb NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAAOUEHHAs mapa, TPoika 0ObEKTOB,
IEPECTaHOBKA, (paKTOpUa YUCIIA, COUETAaHHUE, YUCIIO
codeTaHuM, TpeyroubHuk [lackais.

PemaTe 3a1a4M Ha IEPEUUCIICHUE

YHOPSIIOYEHHBIX AP, TPOEK, IIEPEUNCICHHE
NIEPECTAHOBOK W COYETAHMM JJIEMEHTOB Pa3JINYHBIX
MHOYECTB.

KOMOWHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOJIUL»

PemiaTh 3a1a4un Ha MPUMEHEHUE YUCIIA COYCTAHUHN

B anreOpe (COKpaméHHOe YMHOXEHUE, OMHOM
HproToHa).

Pemiath, nMpuMeHsia KOMOWHATOPHKY, 3aJadyd  Ha
BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B XOJ€ MPAKTUIECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOSTHOCTb. CllydaiiHbIN
BBIOOP TOYKU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
IyTU OKPYKHOCTH

OcBauBaTh NOHATHE '€OMETPUIECKOM
BEepOsATHOCTU. PemiaTh 3aja4uM Ha HaXO0XKICHUE
BEPOSITHOCTEH B OMNBITAX, MPEJICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTOJIBHHMKA, Kpyra, OTpE3Ka Uil IyTH
OKPY>KHOCTH, YACIIOBOT'O MIPOMEKYTKA
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HcnpiTanus bepryinu

Hcnertanue. Ycnex u
Heyaaua. Cepus
UCIIBITAHUN JI0 IEPBOTO
ycrnexa. Mcnbiranus
bepnymm. Beposaraoctu
coOBITHI B cepuu
WCTIBITaHUN bepHyIun.
[IpakTuueckas pabora
«/cnbiTanus

bepnymm»

OcBauBaThb NOHATHUS: UCIIBITAHUE,
aJIeMEHTapHOEe COOBITHE B UCIIBITAHUHU (yCTIEX U
HEeyjaya), Cepus UCIBITAaHUM, HACTYIUJICHUE
NEepBOro ycrexa (Heyaauu), cepus UCIbITAaHUI
bepuynu. Pemath 3a1a4m Ha HAXOXKICHUE
BEPOSTHOCTEH COOBITHI B CEPUU HUCIIBITAHUM J10
IIEPBOI0 yCII€Xa, B TOM YHUCJIE C IPUMEHEHUEM
(bopMyJIbl CyMMBI TEOMETPUYECKON MTPOTPECCUH.
PemiaTe 3a7a4m Ha HAX0XKAECHUE BEPOSTHOCTEMN
AJIEeMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUMA
bepHyum, Ha HaX0XIEHUE BEPOATHOCTU
ONPEAEIEHHOI0 YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnysmm.

HN3yuars B X0/1€ NpaKTH4eCKOH padoThl,

B TOM YHCJIE C MOMOUIbIO LIUPPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTM B CEPUU HCIBITAHUU
bepnymnmn
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Crny4daitHas BeJIMYMHA

CnyyaiiHas BeIM4rHa U

pacnpeneneHne BEpOsSITHOCTEM.

MaremaTnyeckoe 0OXKuJaHue U
TACTIEPCUS CITYYaANHOU
BeJMYMHEL. [[pumepsr
MaTeMaTUYECKOr0 0KHUIAHUS
KaK TEOpPETUYECKOIO
CPEOHETO 3HAYCHHUS
BEJINYMHBI.

[TonsTre o0 3aKkoHE OOJIBLINX
yucein. M3mepenue
BEPOATHOCTEU C IOMOIIIBIO
yacToT. [ [pumeHneHnne 3akoHa
OOJIBIIIUX YUCET

OcBOUTH MOHATHS: CITy4allHAS BEIIMYNHA, 3HAUCHUE
CIIy4ailHOW BEJIMYHUHBI, PACTIPEICIICHUE BEPOSTHOCTEM.

HN3yyars 1 00CykaaTh NIpUMEPHI JUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABILIAECS B
KypCe CTaTUCTHUKH ), MOJICIbHBIX CIIy4ailHbIX BEJTUYHH,
CBSA3aHHBIX CO CIIy4aillHBIMU ONBITAMH (OpocaHue
MOHETBI, UTPATTLHOIN KOCTH, CO CITy4ailHBIM BHIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMAaTUIECKOE OKUTAHHE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHHE, JUCIIEPCHS CTyYalHHOW BEJTUYMHBI KaK
aHaJIor AMCIEPCUU YUCIOBOIO Habopa.

PemiaTe 3a7a4mM Ha BEIYMCIICHUE MAaTEMATUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOU CIIy4YaliHON
BEJIMYMHBI 110 33JTaHHOMY PaCIPEICIICHUIO, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OXKUIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PACHIPEACIICHUM, B TOM YNCIIE
pacupeaeneHust CIIy4aiHON BEJIMYUHBI «HHUCIIO0
YCIIEXOB» B CEPUHU UCIIBITAHUN bepHyIu.
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N3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIINXCS
CIIy4allHBIX OMBITAX KaK CIIy4ailHYyIO BEJIMUKHY.
3HAKOMHUTBCS C 3aKOHOM OOJBITINX uncen (B popme
bepuynnm): mpu 60JBIIOM YHCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSATHOCTH.

PemaTe 3aga4m Ha U3MEPEHUE BEPOATHOCTEN C
OMOIIBI0 4acToT. Q0Cy:KIaTh poJib 3aKOHA
00JIBIIKX YKCeT B 000CHOBAaHUU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOATHOCTEN.

OOcyxmaTh 3aKOH OOJIBLINX YKCEN KaK MPOSIBICHUE
CTaTUCTUYECKON YCTOMUYUBOCTH B UBMEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YHCEI B IPUPOJE U
B KM3HU YEJIOBEKA

O0600111eH1E, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IHoBTOPATH U3YyUEHHOE U BHICTPAUBATH CHCTEMY
OmnucareipHas CTaTUCTHKA. 3HAHMIA.
BeposTHOCTD Ciy4aitHOro PemaTh 3agaum Ha NpEACTABICHUE U ONMCAHUE

COOBITHSI. DJIEMEHTHI
koMOuHaTopuku. CirydaiiHbie
BEJIMYMHBI U PACTIpEICTICHUS

JaHHBIX.

Pemratrs 3a7a4u Ha HAXOXKIAECHUE BEPOSITHOCTEN
COOBITHIA, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU,
BEPOSTHOCTEH O0BEAMHEHUS U IIEPECCUCHUS
COOBITUM, BBIYUCIIATH BEPOSITHOCTH B OMBITaX C
CEpUsIMU CIIyYalHbIX UCIBITAHUN
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OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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