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@enepanpHas pabouas mporpaMma Mo ydeOHOMYy mpeamery «MaremaTtukay»
(6a3oBbIN ypoBeHb) (mpenMeTHass oOnacth «Marematuka W uHbOpMaTUKay) (maiee
COOTBETCTBEHHO — IPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIFOYAET MTOSICHUTEIbHYIO
3alHCKY, COJepKaHhe OOy4YeHHs, IJIaHUPYEMbIE PEe3yibTaTbl OCBOEHHUS MPOrPaMMBbI
no  MaTeMaTUKe, TEeMAaTHUYeCKoe IUIAHWpOBaHUE, INepedeHb  (Koaudukarop)
pacmpe/ieNIeHHbIX M0 KjlaccaM IpOBepsieMbIX TpeOOBaHHM K pe3ysibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUsI U SJIEMEHTOB
colepkaHusi MO MaTeMaTuKe, MepedyeHb (KoaupukaTop) MNpoBepsieMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOCHMsI OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIETo
00pa30BaHMS U PJIEMEHTOB COJIEPKAHUS IO MATEMATHKE.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mno MartemaTuke i oOydaromuxcs 5-9 kimaccoB paspaboTaHa
Ha ocHoBe OI'OC OOO. B mporpamMe mo mMareMaTUKE YYTECHbI MJECU U MOJIOKCHUS
KOHIICTIIIMU Pa3BUTHUsI MaTeMaTHueckoro oopasoBanus B Poccutickoit dexneparum.

[IpeameToM MaTeMaTUKU SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPhI HAIIIETO MUPA —
MPOCTPAHCTBEHHbIE (POPMBI W KOJUYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIINUX,
YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUISl pa3BUTHUS HAYUHBIX U MPUKIAIHBIX WJel). MaremaTuyeckre 3HaHUsl 00ECIIEYUBAIOT
MOHMMAHWE MPUHIUIIOB YCTPOMCTBA U HCIOJL30BaHUSA COBPEMEHHOM TEXHUKH,
BOCHPHUSTHE W HMHTEPIPETALHUI0 COLMAIbHOM, SKOHOMUYECKOH, MOJIUTHYECKOU
uH(pOpMaLMK, NTal0T BO3MOXKHOCTH BBINOJHSATH PACUYEThl U COCTABIISITH QJITOPUTMBI,
HaXOJUTh U MPUMEHATH (DOPMYIIbL, BIAJACTh MPAKTUUECCKUMU MPUEMaMU T€OMETPUUECKUX
U3MEpPEHUN M TOCTPOCHUH, YNTaTh MWH(POPMAIIUIO, MPEACTABICHHYIO B BUAC TaOJIHII,
auarpaMM W TpauKoB, JKHTh B YCJIOBHSX HEOMPEACICHHOCTH W IOHWMATH
BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITHH.

N3yuyenne marematukd (QopMuUpyeT y OOydaroIMXCs MaTeMaTHYEeCKUH CTHIIb
MBIIUICHUS, TTPOSIBISIIONINIICSA B OMPE/IETICHHBIX YMCTBEHHBIX HaBblkax. OOyuaroniuecs
OCBaMBAIOT TaKW€ MPUEMbl U METOJAbl MBIIUICHUS, KaK MHAYKIUS W JACAYKIHUS,
000011IeHNe U KOHKpETH3allus, aHAIN3 U CHUHTE3, KiIaccuuKaIus U CucTeMaTu3alus,
abcTtparupoBanue U aHanorusi. OObEKThl MATEMATUYECKUX YMO3AKITIOUEHUM, TPaBUiia UX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHM, CHOCOOCTBYIOT
BbIpaOOTKEe yMeHus (GOpMyIMpOBaTh, OOOCHOBBIBATh M JOKA3bIBATh CYXIACHHS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MblluIieHHe. M3ydeHne MmaremaTHKu oOecrednBaeT
dbopMHpoBaHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIUTAHUE YMEHHM
JNEUCTBOBaTh MO  3aJaHHBIM  aJroOpuTMaM,  COBEPIICHCTBOBATb  HM3BECTHBIC
U KOHCTPpYUpOBaThb HOBBIE. B mpouecce pemeHus 3agady — OCHOBHOM yueOHOH
NESTENbHOCTH Ha YpOKaxX MaTEMaTUKU — pPAa3BUBAIOTCS TBOpUYECKash M MPHUKIIATHAS
CTOPOHBI MBIIIUICHUSI.
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OOyueHne mMaTeMaTuke JaeT BO3MOKHOCTh Pa3BUBATh y OOYyYaIOIIUXCS TOYHYIO,
paloHaIbHYI0 M MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambojee MOIXOIAIINE
S3BIKOBBIE, CHMBOJIMYECKHE, TIpaUyecKue CpeICTBAa JUI BBIPAXKEHHUS CYKJIECHUN
Y HaTJISITHOTO UX MPEJCTaBICHUS.

[Ipy u3yuyeHUM MaTeMaTUKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMHU
NO3HAHUA JEUCTBUTEIBHOCTH, MPEICTABICHUSIMU O IPEAMETE U METOJaX MATEMAaTHKH,
UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
OPUMEHEHUSI MAaTEMATUKH JIJISl PEILICHUS] HayYHbIX U MPUKIIAIHBIX 3a/1a4.

[IpuopureTHpiMu 1eIsIMU  OOyYeHHs] MaTemMaTHke B 5—9 Kiaccax SBISIOTCS:

(opMupOBaHUE LEHTPAJIbHBIX MATEMATHMYECKUX MOHATUN (YHMCIIO, BEJIMYMHA,
reoMerpuyeckas ¢urypa, NepeMeHHas, BEpOSTHOCTh, (DYHKIIHS), OO0ECHEeYMBAOIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTUUECKOT0 00pa30BaHus 00yUarolUXCs;

noJiBeJiIcHue OOydaroluxcs Ha JOCTYIHOM JJIsi HUX YpPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKU M OKPY’KAOIIEr0 MHpa, NOHUMAHUE MAaTEMAaTUKHU KaK 4acTH
o011el KyJIbTYphl YEIOBEUECTBA,

pa3BUTHE MHTEJUICKTyalbHBIX M TBOPYECKUX CHOCOOHOCTEH 0O0yuarommuxcs,
NO3HABATEJIbHON aKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUI, KpUTUUHOCTHA MBIIUICHHUS,
MHTEpeca K U3y4CHUI0 MaTEMAaTUKH;

¢dopmupoBanre (YyHKIMOHAIBHOM MaTEMaTHUYECKOM TIpPaMOTHOCTHU: yMEHMs
pacrno3HaBaTh MPOSBICHHUS MATEMATHUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEMN
B pEAIbHBIX JKU3HEHHBIX CUTYalMsIX M HPU U3YUYEHUM APYTUX Y4EOHBIX MPEIMETOB,
NPOSBJICHHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEW, (OpMyIHpoBaTh HUX Ha A3BIKE
MaTeMaTUKH ¢ CO3/aBaTh MaTEeMaTHYECKHE MOJENIH, MPUMEHATh OCBOCHHBIM
MaTEMaTUYECKUA anmapar Juisl  pPElIeHHs [PaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLIEHUBATh MOJYUYEHHbBIE PE3YJIbTATHI.

OCHOBHBIE TUHUH COJIEP>KaHUs IPOrpaMMBbl o MaTemMatuke B 5—9 knaccax: «Hucna
U BBIUMCIEHUA», «Anredpa» («AnreOpandyeckue BbIPpAKEHUS», «YpaBHEHUS
u HepaBeHCTBa»), «Dyukuumn», «l'eomerpus» («['eomerpuueckue GUTypbl U HUX
cBolcTBay, «M3MepeHne reoMeTpuyecKux BEIUYUH»), «BepoATHOCTh U CTAaTUCTHUKAY.
JlaHHble JIMHUM Pa3BUBAIOTCS MapajljIeNbHO, KaXk/las B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JpYyrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUH.

Copeprkanue mMporpaMMbl IO MaTEMaTUKE, pacIpeiesieHHOe Mo TojaM 00y4YeHus,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIUIHAIBLHBIM
BonpocaM  oOydaromigecss — OOpalladuch  HEOJHOKPATHO,  YTOObI  OBJIAJICHUE
MaTEMaTUYECKUMH IOHATHAMM M HaBBIKAMU OCYIIECTBISAJIOCH IOCIEA0BATEIBHO
U TOCTYyNaTeNbHO, C COOJIIOJIGHHEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYQJIUCh B OOILYI CHCTEMY MaTEeMaTHYECKHUX IPEACTaBICHUI 00ydaromuxcs,
pacuupsist v yrayOsasis ee, 00pa3ysi MpOoYHbIe MHO)KECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OO0 maTemaruka SBISETCA 00sA3aT€IbHBIM y4eOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOTO o01iero oopasoanus. B 5-9 knaccax maremaruka
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TPaJAUIIMOHHO U3YYaeTCs B paMKaXx CJIEIYIONNX yIeOHBIX KypCcOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 Kiaccax — KypcoB «Anredpay» (BKJIHOYasi 2JIE€MEHThI CTaTUCTUKHU
u teopun BeposiTHocTed) u «I'eomerpusi». [Iporpammoil mo mareMaTUKe BBOIUTCS
CaMOCTOATENbHBIN YUeOHbINH Kypc «BepoaTHOCTh U CTATUCTHKAY.

OO01iee 4KMCIIO YacoB, PEKOMEHIOBAHHBIX ISl M3y4YEeHHUS MaTeMaTuku (0a30BbIf
YpOBEHb) Ha ypOBHE OCHOBHOTO 00Imiero obpasomanus, — 952 waca: B 5 kmacce —
170 gacoB (5 wacoB B Hemenmoo), B 6 kmacce — 170 gacoB (5 wacoB B Hemenro),
B 7 kiacce — 204 gaca (6 yacoB B Hejaenmo), B 8 kinacce — 204 yaca (6 4acoB B HEJETIO),
B 9 kiacce — 204 Jaca (6 4acoB B HEJICIIO).
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IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

N3yyeHne MareMaTukyd Ha YpOBHE OCHOBHOTO 00IEero oOpa3oBaHUs HAIpPABICHO
Ha JIOCTHKCHHE OOYyYaOIUMUCS JMYHOCTHBIX, METANpPEAMETHBIX H TPEIMETHBIX
00pa3oBaTEIbHBIX PE3yJIbTATOB OCBOCHUS YUEOHOTO MTpEeaMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE ~ pe3yJbTaThl  OCBOEHHMS ~ HPOrpaMMbl O  MaTeMAaTHKe
XapaKTepU3yIOTCS:

1) maTpnoTnyeckoe BOCMUTAHHE:

NPOSIBJICHUEM HWHTEpeca K MPOIUIOMY M HACTOAIMIEMY POCCHICKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIICEHWEM K JOCTHKCHHSIM POCCHUCKUX MaTEMaTHKOB U POCCHHCKON
MaTeMaTHYECKON IIKOJbI, K HCIOJIb30BAHUIO AITHX JOCTH)KCHHU B APYTHX HayKax
U TIPUKJIAIHBIX cepax;

2) rpa:KAaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 005I3aHHOCTEHN I'paKJaHWHA U peaju3allii ero mpas,
NPEICTaBICHUEM O MAaTeMAaTHYeCKMX OCHOBax ()YHKIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHUH, MPOLEAYP I'PakIaHCKOTO O0IIeCTBa (HanpuMep, BbIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MpPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXXHOCTH MOPAIBHO-3THUYECKUX
IIPUHLHAIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy/A0BO€E BOCIUTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIICHHMM NPAKTHYECKUX 3aaad
MAaTeMaTU4YeCKOM  HAIpPaBJIICHHOCTH, OCO3HAHMEM  BAXHOCTH  MAaTeMaTHYECKOIO
o0pa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKM3HM JUIsl YCHEIHOM MNpoQecCHOHATbHON
JESITeIbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM
U TOCTPOEHUEM HHJIMBUAYaJbHON TPAEKTOpPHUH OOpa3oBaHUs M >KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) rcTeTHYECKOEe BOCIIUTAHKE:

CHOCOOHOCTBIO K  OMOIMOHAJTBHOMY W ACTETHUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEUICHWH, pacCyXIEeHUH, YMEHHIO BHUAETbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IHMEHHOCTU HAYYHOI'0O MO3HAHMUSA .

OpI/ICHTaHI/Ieﬁ B JCATCIIBHOCTH Ha COBPCMCHHYIO CUCTCMY HAYYHBIX HpGI[CTaBJ'IGHI/Iﬁ
00 OCHOBHBIX 3dKOHOMCPHOCTAX Pa3BUTHUA UYCJIOBCKA, IIPUPOAbI H 06HIGCTB3,,
IMOHMMAaHHUEM MaTEMaTHYECKOM HAayKH KaK CCI)epBI YEJI0BEUCCKOM ACATCIIBHOCTHU, DTAIIOB
CC pPa3BUTHA W 3HAYMMOCTH MOJIA PA3BUTHA LUBUIN3AOKWKW, OBJIAACHHCM A3BIKOM

7
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MaTeMaTUKU W MaTeMaTH4e€CKOU KYHBTyPOﬁ KaK CpCACTBOM IIO3HAHUA MHUDPA,
OBJIaACHHUCM HpOCTGﬁH.IPIMH HaBbIKaMH HCCHG,HOBaTeJIBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BOCIIUTaHMeE, (popmupoBanue KYJbTYPbI 310pPOBbA
U IMOIHOHAJIBLHOIO 0JIArONOJTy M
TOTOBHOCTBIO IPUMEHATh MATEMATUUECKUE 3HAHHS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUSI 3/I0POBOr0 00pasza KU3HHU (30POBOE NMUTAaHUE, COATAHCUPOBAHHBIM PEXUM
3aHATHUH U OTABIXA, peryJisipHas pu3nueckasi akTUBHOCTH ), CHOOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, TpPU3HAHUEM CBOErO MpaBa Ha OMIMOKY M TaKOro e TpaBa JPYyroro
YEJI0BEKa;

7) HIKOJIOTHYEeCKOe BOCIIMTAHNE:

OpUEHTallMeld Ha TPUMEHEHHWE MATeMAaTHMYeCKUX 3HAHWW MJis pelieHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPY>KAIOIICH Cpepl, INTAHUPOBAHUS TIOCTYITKOB U OIEHKH WX
BO3MOXHBIX TIOCIEJCTBUN I OKpPYXKAIoIIed Cpellbl, OCO3HAHWEM TJI00aTbHOTO
XapakTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX PelICHUs;

8) amanTanusi K M”3MEHSIOIHUMCS YCJIOBHSIM COIUATBLHOM U MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSAX HEONPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4YE€PE3 MPAKTUYECKYIO IEATEIIBHOCTb, B TOM YHUCIIE yMEHHUE
YUHUTBCS y APYTUX JIIOAEH, TPUOOPETaTh B COBMECTHOW JIESTEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKA U KOMIIETCHIIMU U3 ONbITA APYTUX;

HEO0OXOIUMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHU, B TOM uucie (popMyInpoBaTh
U7ieH, IOHITHS, TUTIOTE3bl 00 0OBEKTAX U SABJICHUSIX, B TOM YHUCJIE paHEE HE M3BECTHBIX,
0CO3HaBaTh e(OULUTH COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, MJIAHHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLIMI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILIEHUS
U 1ecTBUs, GOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTrarte ocBOEHUS MpOrpaMMbl IO MaTEMaTUKE Ha YPOBHE OCHOBHOT'O 00OIIIETO
oOpazoBaHusi y oOyyaroiierocsi 0yayT choOpMUpPOBAHbI METANPEIMETHBIE PE3yJbTaThl,
XapaKTEPU3YIOIIUECS OBJIAJICHUEM I103HABATEIbHBIMU YHUBEPCATbHBIMH YYCOHBIMU
JNEUCTBUSAMH, KOMMYHUKATHBHBIMH  YHUBEPCAJIbHBIMH  YYCOHBIMU  JICHCTBUSMH,
PETYISATUBHBIMU YHUBEPCAITBHBIMU YICOHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE MeMCTBUS

[lo3HaBarenbHble  yHUBEpCalbHble  Y4yeOHbIE  JEWCTBUS  0OECIeuHUBarOT
dbopmupoBaHre 0a30BbIX KOTHUTUBHBIX MPOIIECCOB 00yUYaronuxcs (OCBOEHHUE METOJIOB
MO3HAHUSL OKPYXKAIOIIEro MHpa, MPUMEHEHUE JIOTUYECKUX, MCCIEA0BATEIbCKUX
orepaiuii, yMeHu# paboTaTh ¢ HHPOpPMAIIUEH).
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ba3oBble Jloruueckue aeiicTBus:

BBISIBIIITh W XAPAaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKM MaTEMaTHYECKHX
00OBEKTOB, TMOHATHUM, OTHONIEHUUA MEXJY MOHATUSIMHU, (HOPMYJIUPOBATH OMPEACIICHUS
MOHSATUM, YCTAHABJIMBATh CYIIECTBEHHBIM TMpU3HAK KiIacCU(UKALUKM, OCHOBAHUS
1151 0000IIEHUS U CPaBHEHUS, KPUTEPUU IIPOBOIUMOTO aHAIN3A;

BOCIIPUHUMATh, (HOPMYIHUPOBATh U MIPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpHUIIaTeIbHBIC, EUHUYHBIC, YACTHBIC U 00IIHe, YCIOBHBIC,

BBISIBIIITh MAaTEMAaTHUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOPEUUS
B ¢akrax, [aHHbIX, HAOMIONEHUSIX U YTBEPXKACHUIX, TMpenjgaratb KpUTEPUU
JUIS1 BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

MPOBOAUTL BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTHUBHBIX
Y MHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3Ouparh  JOKa3aTeJbCTBA  MATEMAaTHUYECKUX  YTBEPXKICHUU  (TpsIMBbIC
U OT TMPOTUBHOIO), TMPOBOAUTH CAMOCTOSITEIBHO HECJIOXKHbBIE JOKa3aTelbCTBA
MareMaTU4eckuX (akToB, BBICTPAUBATh APTYMEHTAINIO, TMPUBOJUTH ITPUMEPHI
¥ KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCOO pelieHust yueOHOU 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BHIOUpaTh HAauOoJee MOIXOANINN ¢ YYETOM CaMOCTOSITEIbHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBaTebCKIeE 1eHCTBUS:

UCIIOJIb30BaTh  BOIMPOCHI KaK MCCJIEAOBATEIbCKUN HMHCTPYMEHT TIO3HAHWUS,
dbopMyIMpPOBATH BOMPOCH], PUKCUPYIONINE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3y, apTyYMEHTHUPOBATh CBOIO
MTO3UIIAI0, MHCHHE;

IIPOBOJIMTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICI0BAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro 0ObEKTa,
3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

CaMOCTOSITENTbHO  (hOpMynupoBaTh O0OOOIIEHHUS U BBIBOALI MO pe3yJbTaTam
MPOBEJICHHOT'O HAOJIIOJIEHUS, MCCIIE0BaHuUs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pE3yIbTATOB, BHIBOJIOB U 000OIIECHHUI;

MPOrHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TaKKe BBIJBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unopmanueii:

BBISIBIIATh ~ HEJOCTATOYHOCTh M HM30BITOYHOCTH  MH(POpPMALMH,  JAaHHBIX,
HEOOXOUMBIX JIJISl pEIICHHs 3a/1a4H;

BBIOMpaTh,  aHAJIM3UPOBATh,  CHUCTEMATH3HPOBaTH W  WHTEPIPETHUPOBATH
uHGOPMAITNIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (HOpMY MpelcTaBiIeHrs UHGOPMAIMN U WILTIOCTPUPOBAThH peIlacMbie
3a/layu CXeMaMu, uarpaMmmMamMu, HTHOU rpadukoi U uX KOMOMHALIMSIMU;
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OLCHUBATH HAACKHOCTD I/IH(bOpMaHI/II/I IO KpUTCPUAM, IPCIAJIOKCHHBIM YUUTCIICM
NN C(bOpMy.TII/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHHMKaTHBHBIC YHHBepCajibHble YU4eOHbIC ACHCTBHUS
KoMMyHUKaTUBHBIE  yHHUBEpCajdbHbIC  y4eOHBIE  JIEHCTBUSA  OOECIIEUMBAIOT
c(hOpPMHUPOBAHHOCTH COITMATBHBIX HABBIKOB O0YJAIOIITIXCS.

Oo0menue:

BOCIIPUHUMAaTh W (OPMYJIMPOBaTh CYKJIEHHUS B COOTBETCTBHHM C YCIOBHUSMHU
U LEeIsIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX
Y NIMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOJy PELICHUA 3aJa4d U MOJYyYEHHBIM
pe3yJibraram;

B XoAe OOCYXIEHHUS 3aJaBaTb BOMNPOCHl IO CYIIECTBY OOCYXKIAEMOU TEMBbI,
npo0JieMbl, pelaeMoi 3aJauM, BbICKA3bIBaTh WJEU, HALIEJICHHbIC HAa MOMCK pEIICHHUS,
COMOCTABJIATh CBOM CYXKICHHS C CYXACHUAMU JPYyTrUX YYaCTHUKOB JMAJOra,
0OHapy>XMBaTh Pa3IMuME€ U CXOACTBO MO3UIIMI, B KOPPEKTHON PopMe (HopMyIupoBaTh
pa3HoOIJIacusi, CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3YyJbTaThl PEIIEHUs 3aJaud, SKCIIEPUMEHTAa, HWCCIEA0BAHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpAaTh (OpMaT BBICTYIUICHUS C Y4Y€TOM 3ajad
NPE3eHTALUN U 0COOEHHOCTEN ayIUTOPUH.

CorpyaHuuecTBo:

MOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYaTbHOU PabOTHI
IIPU pElICHUU YUYeOHBIX MAaTEMATHYECKUX 3a]1aY;

NpPUHUMATh I1IeJb COBMECTHOW JICATEIbHOCTH, IUIAHUPOBATh OpPTaHU3AIHIO
COBMECTHOU paloThI, paclpenesaTh BUAbl paboT, JOrOBAPUBATHLCS, 00CYKIaTh MPOIECC
U pe3yJbTat paboThl, 0000IaTh MHEHUSI HECKOIBKUX YEIIOBEK;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCykneHus, oOOMEH MHEHUSIMH,
MO3TOBBIC MITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh pa0OTH M KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTUMH WICHAMH KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIINIA
MPOIYKT MO KPUTEPHUM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

PerynsitTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIC TEeUCTBUA

PerynaruBHbie yHUBEpCaJIbHbIE YUe€OHBIE ACHCTBUS 00ecneunBatoT (POPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK M KM3HEHHBIX HaBbIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh ILJIaH, aJITOPUTM pELICHUs 3aJauyd (UM €ro 4acth),
BbIOMpaTh CMOCOO pEIIEHUS C YYETOM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BAPUAHTHI PEHICHUN C YyUETOM
HOBOU MH(pOpPMAaLIUH.

10
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CaMOKOHTPOJIb:

BJIAJETh CIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ynbTara
pelIeHrss MaTeMaTHYECKOM 3a/1auu;

NPEeIBUAETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NpPH PEIICHUH 3aJlayH,
BHOCUTHh KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HaMJIEHHBIX
OIIKNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TIOCTAaBIEHHON IENH
U YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUS WIM HEAOCTHXKEHUS 11€JIM, HaXOIUTh
OIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDHI

[IpenMeTHble pe3ysbTaThl OCBOCHHS MPOTPAMMbl MO MaTEMAaTHUKE MPECTABIICHBI
o rojaM oOydeHHs] B paMKax OTAENbHBIX y4eOHBIX KypcoB: B 5—6 kjaccax — Kypca
«Marematukay», B 7-9 kitaccax — KypcoB «Anredpay, «l'eomerpus», «BepoaTHOCTh
U CTaTUCTUKAY.

11
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®EJIEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJTACCAX

MNOACHUTEJBHASA 3AIINCKA

[IpuopureTHpiMu TesIMH  OOy4eHHs] MaTeMaTHKe B 5—6 Kiaccax SBISIOTCS:

npoJoJDKeHne (OPMHUPOBAHHUSI OCHOBHBIX MATEMAaTHYECKHX MOHATHH (YHCIIO,
BEMYMHA, TeoMeTpuyeckas  (Qurypa), oOecrneyuBalOImUX  MPEeMCTBEHHOCTD
U TIEPCTIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHMs 00yJarOIINXCS;

pa3BUTHE WHTEIUICKTyalIbHBIX M TBOPYECKUX CIOCOOHOCTEH O0O0yuarommuxcs,
NO3HABATENIbHON AaKTHMBHOCTH, MCCIEIOBATEIbCKUX yMEHM, MHTEpeca K H3yYEHHUIO
MaTEMaTHKH;

MoJIBeJIcHUEe OOydYarolmuxcss Ha JOCTYIIHOM /I HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKH U OKPYKAIOIIEro MUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MaTEeMaTHYeCKOW T'PAMOTHOCTH: YMCHHS
pacmo3HaBaTh MaTEeMaTHYECKHE OOBEKThI B PEATbHBIX IKU3HEHHBIX CHUTYaIHsX,
NPUMEHATh OCBOCHHBIC YMEHHUS JUISI PENICHUS IPaKTUKO-OPHCHTHPOBAHHBIX 3ajaad,
UHTEPIPETUPOBATh TOJYyYEHHBIE pe3yJibTaThl U OLIEHUBATh WX HA COOTBETCTBUE
IIPAKTUYECKON CUTYalUN.

OcCHOBHBIE JIMHUM COJEpKaHUsA Kypca MareMaTUKu B 5—6 Kiaccax —
apudmMeTndeckass U TEOMETpUYECKas, KOTOpbIE pPa3BUBAIOTCA MapajuielbHO, Kaxkaas
B COOTBETCTBUHU C COOCTBEHHOW JIOTUKOH, OJJHAKO, HE HE3aBUCHUMO OJHA OT APYTOM,
a B TECHOM KOHTaKT€ W B3aMMOJCUCTBHH. Takke B Kypce MATEMAaTHKH MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU alireOphbl U OMUCATeTbHOM CTATUCTHKH.

N3ydyenne apudMeTHUECKOro Marephallia HAYMHAETCS CO CHUCTEMaTH3aIluu

W Pa3BUTHs 3HAHWWA O HATYPAIBHBIX YUCIIAX, MOJYYCHHBIX HAa YPOBHE HAYAIBHOTO
oOmiero o6pazoBanus. [Ipym 3TOM COBEpIIICHCTBOBAHWE BBIYUCIUTEILHON TEXHUKU
u  (HopMHpOBaHME HOBBIX TEOPETUYECKMX 3HAHWMA COYETACTCS C Pa3BUTHEM
BBIUMCIIMTEIILHON KYJBTYpbl, B YaCTHOCTH C OOyYE€HHEM NPOCTCHIIMM IMpUeMaM
MPUKUAKA W OLEHKH pPE3yJIbTaTOB BBIUUCICHUNA. M3yueHWe HaTypaldbHBIX YHCEI
IIPOJI0JKAETCS B 6 Kijtacce 3HAKOMCTBOM C HA9aJIbHBIMU MOHATHSIMHU TCOPUH JICTUMOCTH.
Havano n3y4ennsi OOBIKHOBEHHBIX U IECSITHYHBIX IPOOEH OTHECEHO K S Kitaccy. ITo
TIEPBBIN ATAIl B OCBOCHUH APOOEH, KOT/1a IMPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
NOHATUSAMU TeMBbI. [Ipy 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
NPEIIIECTBYET M3YUCHHUIO JCCATHUHBIX IpoOeH, 4To 1eraecooOpa3Ho ¢ TOYKH 3pEHUS
JIOTUKHM M3JI0’KEHUS YUCIIOBOW JIMHMM, KOTJAa TpaBuia JCUCTBUH C JECATUYHBIMU
IpOOSMUA MOXKHO OOOCHOBATh YK€ M3BECTHBIMH AJITOPUTMAMH BBITIOJIHCHUS JTCUCTBUI
C OOBIKHOBEHHBIMH JApPOOSIMU. 3HAKOMCTBO C JAECATUYHBIMU JPOOSIMU PACIIUPUT
BO3MOXHOCTH Ui TOHUMAaHUS OOYYarOIIMMHUCS TPUKIAAHOTO TPUMEHEHHS HOBOM
3aMCH TIPU HM3YYCHWH JPYTUX MPEIAMETOB M TMPU MPAKTHUYCCKOM HCIOIb30BAHHH.
K 6 xmaccy oTHeceH BTOpOM OdTall B U3YYEHUU JpoOel, TIe MPOUCXOIUT
COBEpIIICHCTBOBAHNE HABBIKOB CPABHEHUS M MIPE0Opa3oBaHus IpoOei, 0OCBOCHNE HOBBIX
BBIYHMCIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIUHUCICHUH, B TOM 4YHCIIE
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3HAUYEHUW BBIPAXKCHUHN, COAEpXKAIMX ¢ OOBIKHOBEHHBIE, W JECATUYHBIC apoOH,
YCTaHOBJICHHUE CBSI3€M MEX]ly HUMHU, PAaCCMOTPEHHUE MMPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B nauvasie 6 kiracca mpouCcXoAUT 3HAKOMCTBO C ITOHSATHEM IPOLICHTA.

Oc00E€HHOCTBIO U3YYEHUS MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEI SIBISETCS TO,
YTO OHHU TAKXKE€ MOTYT paccMaTpHBAaTbCs B HECKOJIBKO 3TamoB. B 6 kiacce B Hauane
u3yueHus: Tembl «IlonoKUTeNbHbBIE U OTPUILATENBHBIE YKCIIa» BBIACISETCS MOATEMA
«llenple yucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMH YHCIAMH
U ICUCTBUSAMM C MOJIOKUTEIBbHBIMU U OTPUIATEIBHBIMU YU CIIAMH ITPOUCXOIUT HA OCHOBE
COZIEPKATENIBHOTO TMOJAX0/a. JTO MO3BOJSET HA JOCTYIHOM YPOBHE IO3HAKOMUTH
00yJaromuXcsl MPAaKTUYECKH CO BCEMH OCHOBHBIMHM TMOHATHSIMU TEMBI, B TOM YHCIIE
U C MpaBWIAMHM 3HAKOB IPU BBINOJHEHUU apupMeThyecKux AedcTBuidl. M3yuenue
palMOHANIBHBIX YKCeN OyJeT MPOI0HKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMM pEIIEHHIO TEKCTOBBIX 3ajad B S5—6 Kiaccax HCHOIb3YIOTCA
apudMeTrueckrue nmpueMnl pemnieHus. [Ipu oTpaboTke BEIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpHUBAIOTCA TEKCTOBBIE 3a/1a4U CIIEYIOUIMX BUOB: 3aJ]a4M Ha IBU)KEHUE,
Ha 4acTH, Ha OKYIKH, Ha pabOTy ¥ MPOU3BOIUTEIILHOCTD, HAa MPOIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydarouiecs 3HaKOMATCS C MpPUEMaMM PElIeHUs 3a/ad mnepedopom
BO3MOXHBIX BApUAHTOB, ydarcs paboTaTh ¢ UH(pOpMaIeil, npeacTaBieHHoil B Gpopme
TaOIUI] WU AUarpaMM.

B mporpamme yyebHoro kypca «MaTemaTuka» mnpeaycMOTpeHo (opmMupoBaHHe
IPOIEIEBTUYECKUX anredpandeckux npeacTaBieHuil. bykBa kak CUMBOJ HEKOTOPOTO
yyclia B 3aBUCUMOCTHM OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCA MOCTENEHHO.
bykBeHHasi CHMBOJIMKA IIMPOKO MCIOJB3YETCA MPEXAE BCEro I 3amucu OOIIUX
YTBEPXKICHUN U NPEI0KEHUHN, POPMYII, B HaCTHOCTH JIJIsl BEBIYUCIICHHS T€OMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIS YUCIIA.

B mporpamme yueOHoro kypca «Maremaruka» TpeicCTaBieHa HarIsaHas
reoMeTpusi, HalpaBlIeHHas Ha pa3BUTHE OOPA3HOIO MBINUIECHUS, MPOCTPAHCTBEHHOTO
BOOOpaXKEHUS, N300PA3UTEIBHBIX YMEHUN. DTO BaXKHBIM ATall B U3YUYCHUH T€OMETPUH,
KOTOpPBI  OCYILECTBIISETCS HA  HArJsJHO-NIPAKTUYECKOM  YpOBHE,  OIHUpPAETCs
Ha HarsagHO-O0pa3HOe MbIlIUIeHHe oOydamuxca. bosbmas ponb  OTBOAUTCS
PAKTUYECKOHN JEATEIBHOCTH, OMBITY, SKCIIEPUMEHTY, MOieliupoBaHuto. OOyydaroniuecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTypaMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C HX
MPOCTEHIIMMU ~ KOH(UTYpAIUsIMHA, y4yaTcsd HM300pakaTh WX Ha HEJIWHOBAHHOM
U KJieTyaToi Oymare, paccMaTpHUBaIOT UX IpocTeliue cBOMCTBa. B nponecce nzydeHus
HATJIAIHOM TeOMETPHUM 3HAHUS, MOJyYEeHHbIE OOYyYaIOIIMMHCS Ha YPOBHE HAYaJIbHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACHIUPSIIOTCS.

CoriacHo yyeOHOMY IIaHy B 5—6 Kjlaccax MU3ydaeTcs MHTETPUPOBAHHBIN MTPeIMET
«Marematuka», KOTOPBIA BKIIOUaeT apuPMETHUYECKUN MaTepuaq | HarJISIHYIO
TEOMETPHUIO0, a TaKXKe MPOMEIECBTUYECKUE CBEACHHS M3 aiureOphl, SJIEMEHTHI JIOTUKHU
Y Hayaja OnucaTeIbHON CTATUCTHUKHU.

OO1ee uncno 4acoB, pEeKOMEHI0BAHHBIX IS M3yueHUs: MaTeMaTtuku, — 340 yacos:
B 5 kiacce — 170 yacos (5 yacoB B Heenio), B 6 kiracce — 170 yacos (5 yacoB B HEACIIO).
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COAEPKAHUE OBYUYEHUSA
5 KIIACC

HartypajabHble YucIa U HYJIb

HartypaneHoe wuymcno. Psng HatypansHbix uyucen. Ywucno 0. WM3o00paxeHue
HaTypaJIbHBIX YHCEN TOUKAMU Ha KOOPJIMHATHOU (YUCIIOBOI) MPsIMOIA.

[lo3unnoHHass cucremMa cuuciaeHus. Pumckas HyMmepanuss Kak pUMEp
HEMO3ULMOHHOM CUCTEMBI CUMCIICHHUS. [lecaTnuHas cucTeMa CUMCIICHHUS.

CpaBHEHHME HaTypalbHBIX YHCEN, CPaBHCHHE HATYypPAJIBHBIX YHUCEI C HYJEM.
CrniocoObl cpaBHeHUs. OKpyTIIEHUE HATYPaIbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YHMCEN, CBOWCTBO HYJS IpPH CIOXKEHUU. BbrunTanue kak
NEUCTBUE, OOpAaTHOE CIOKEHHIO. YMHOXEHHE HATypaJbHBIX YHCEJ, CBOMCTBA HYJIA
U eIUHUIBI NpU YMHOXeHUHU. JleneHune kak JAelcTBUE, OOpaTHOE YMHOXKECHHIO.
KomnoHeHTsI feiicTBui, CBA3b Mexay HUMHU. [IpoBepka pesynbrara apupMeTu4eckoro
neictBuda. IlepemecTuTenbHOe M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
Y YMHOKEHUS, PACIpPEIEIUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHHUS.

Hcnonb3zoBanue OykB il 00O3HAUEHHS] HEU3BECTHOIO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

Jlenutenu v KpaTHBIE YKCIIA, PA3JIOKEHUE Ha MHOXUTENU. [IpocTeie n cocTaBHbIe
yucna. [Ipusznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCcTaTKOM.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3aluCh YUCIIA B BUAE CYMMBbI pa3psaHbIX
CJIaracMbIX.

YucnoBoe BbIpaxkeHue. BrluncieHue 3HaYeHUI YMCIOBBIX BBIPAKEHUMN, MOPSIOK
BBINIOJIHEHNs JeHCTBU. VICnonb30BaHWE IpU BBIYMCICHUSAX IEPEMECTUTEIBHOIO
U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHMSI U YMHOXXEHHS, PaCHpeIeIUTEIbHOTO
CBOMCTBa YMHOKEHHS.

Apodu

[IpencraBnenne o apodOu Kak crocobOe 3amucu 4acTH BeIUYMHbI. OOBIKHOBEHHBIC
npobu. [lpaBunbHbIE W HeEmpaBWIbHBIE ApoOW. CmemnranHas apoOb, MPEICTaBICHUE
CMEUIaHHOW ApoOM B BHUJAE HENPaBWIBHOM APOOM W BBIACIEHHE LEIOW YacTh 4ucia
U3 HempaBWIbHOW npoOu. M3o0pakenwe apobeil TouykamMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apodu. Coxpamenune apoOei. [IpuBenenwe apoOM K HOBOMY
3HameHaTeno. CpaBHeHue Apo0ei.

CrnoxxeHue ¥ BBIYMTAHHE ApoOei. YMHOXKEHHE U JieJeHHe ApoOel, B3auMHO-
obpartnble 1pobdu. HaxoxaeHne 4acT 1eI0To 1 1EJI0To 10 €ro YacTH.

Hecatuunas 3amuchk ApoOei. IlpencraBieHue AecATUYHONW JpoOU B BHUIE
0ObIKHOBeHHOU. M300pakeHne IECATUYHBIX APOOEH TOYKAMU HA YHUCIOBOM MPSMOI.
CpaBHEHHE JECATUIHBIX APOOCH.

ApubdmMernueckne NEUCTBUS C NECATUUHBIMU ApoOsMu. OKpyTieHne AECATUIHBIX
Tpo0Oeit.
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Penienue TeKCTOBBIX 33124

Pemenrie TeKCTOBBIX 3amad apuMETHUYECKUM CIIOCOOOM. PermreHne mormueckux
3ama4d. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapwaHTOB. Mcmosib3oBaHue
IIPU PEIICHUH 33]1a4 TaOJIHI] U CXEM.

Pemenune 3agau, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTh. EJMHUIIBI U3MEpPEHUS: MAacChl,
o0bema, 1IeHBI, pPaCCTOSIHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXKIAY €IUHUIIAMU U3MEPEHUS
Ka)KJI0M BEJIMYUHEIL.

Pemrenrie 0CHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBiieHre TaHHBIX B BUAC TaOIHUII, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsinaeie npencraBineHus o purypax Ha IUIOCKOCTH: TOYKA, IpsiMasi, OTPE3OK,
JIy4, yIoJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpYT. YTOJI. IIpsAMON, OCTpBI, TyIION
Y Pa3BEPHYTHIN YIJIBI.

JlniHa oTpe3ka, METPUYECKME E€IWHUIBI JUIMHBL. JJIMHA JOMaHOW, IEPUMETP
MHOTOYTOJIbHUKA. 3MepeHne U MOCTPOEHUE YIiIoB C IOMOIIbIO TPAHCIIOPTHUPA.

Harnsguele mpencraBieHuss o @urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
PSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM uuciae Ha kieryatoi Oymare. I[loctpoenue
KOH(MUTypalnii U3 YacTeu MpsiMOil, OKPY>KHOCTH Ha HEJTMHOBAHHOM U KJIETYaTOM Oymare.
Hcnonb3oBaHue CBONCTB CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBaApaTa.

[Tnomans MPSAMOYTOJIbHUKA u MHOT'OyTOJIbHUKOB, COCTaBJIEHHBIX
U3 MPSMOYTOJHHUKOB, B TOM 4HCIE (UTyp, W300paKCHHBIX Ha KJIET4aToOl Oymare.
EnvHUIBI N3MEPEHHUS] UTOIIAIH.

Harnsinaeie mpencraBieHHs O TPOCTPAHCTBEHHBIX (QUTypax: MNPSIMOYTOJIbHBIN
napajienenune, Kyo, MHOrorpaHHuku. M3o00pakenrne nmpocTedimx MHOTOTPaHHUKOB.
Pa3zBepTku kyOa u napamenenunena. Co3aanue Mojieineil MHOTOrpaHHUKOB (13 Oymard,
MIPOBOJIOKH, MJIACTUIIMHA U IPYTUX MaTEPHUAIIOB).

O6beM npsMOYToJILHOTO Tapajuiesenunena, kKyoa. Enunuiel uamepenus oobema.

6 KJIACC

HartypaJjbHble unciia

ApudmMernyueckue JAEUCTBUS € MHOTO3HAYHBIMM HATYpPalIbHBIMM YHCIIAMHU.
UucnioBble BbIpaKEHUA, MOPSAOK JIEUCTBHM, MCMOIb30BaHHE CkOOOK. Mcmnonb3oBaHue
IPU  BBIYUCICHUSAX MEPEMECTUTEIBHOIO U COYETATEIBbHOIO CBOWCTB CIIOKEHHUS
Y YMHOXEHHUS, PACIpPEACIUTEILHOTO CBOMCTBA YMHOXKEHUS. OKPYTIICHUE HATYPaIbHbIX
quces.

JlenuTenu v KpaTHbIE YKCIia, HAUOOIBIITUN 00U IeTUTENh U HaUMEHbIIee o0l1ee
KpaTtHoe. JlenuMOCTh CyMMBI U POU3BeACHUS. JleieHne ¢ OCTaTKOM.
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Apodu
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOW, COKpamieHue IapoOei.

CpaBHeHUE U ymHopsAnodMBaHUE ApoOeil. Pemenne 3agad Ha HaxOXKIEHHUE 4YacTH
OT MLEJOro W LeJaoro mo ero 4vactu. [[poOHoe uMcio Kak pe3yJbTaT JeJICHHS.
[IpencraBnenue necaTudyHON ApoOW B BUIE OOBIKHOBEHHOW IPOOM U BO3MOMXKHOCTD
MPEICTaBlICHUs OOBIKHOBEHHOW IpoOuM B BuUAE JecATUYHOW. JlecsaTuunbie apoOu
U METpUYecKas cuctema mep. Apudmernyeckue NEUCTBUS W YHCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECITHYHBIMU APOOSMHU.

Otnomenue. Jlenenue B JaHHOM OTHomeHnU. Macmirad, nponopuust. [Ipumenenne
IIPOIIOPLIMHU [IPU PEIICHUN 3a/1a4.

[lonarue npoueHTa. BeruncieHue mpoieHTa OT BEIUMYMHBI M BEIUMYUHBI MO €€
NpoLEeHTy. BbIpakeHHe NPOILEHTOB JECATUYHBIMH ApoOsimu. Pemienue 3amau
Ha MPOIIECHTHI. BhIpakeHNE OTHOIICHUS BEIMYUH B MPOLICHTAX.

IHonoxuTebHBIC H OTPULATEIbHBIE YMCJIA

IlonoxwurenbHple W oTpuuaTenpHble uyucna. Llemsle yucna. Moayns uwmcia,
reoMeTpuyecKas MHTepIpeTanus Moays yncia. M3o0paxkeHue ynuces Ha KOOPAUHATHOM
npsamoil. YucnoBele npoMexyTkd. CpaBHeHue uucen. ApupMernyeckue AeCTBUS
C TIOJIOKUTEIIbHBIMHA M OTPULIATEIIbHBIMHA YHCIIAMH.

[IpssMoyrosibHast cucTeMa KOOPJAMHAT Ha IUIOCKOCTH. KoOOpanWHAaThl TOYKH
Ha IUIOCKOCTH, a0Ocuucca u opauHara. [loctpoeHue Toyek u Guryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

bykBeHHBbIE BbIpa:KeHU

[Ipumenenue OyKB JJIsi 3alMCU MATEMATHYECKUX BBIPAXKEHUU U TPEIOKECHUM.
CpoiictBa apupmMeTnueckux JAeHCTBUN. bByKBEHHBIE BBIPAKEHUS U  YHCIOBBIE
MOJCTAHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXKJICHUE HEHU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMysbl MEpUMETpa U TUIONMIAJAM MPSAMOYTOJIbHUKA, KBajpaTa, o0beMa
napajiesienuneaa u Kkyoa.

PemeHne TeKCTOBBIX 3a/1a4

Pemienrie TeKCTOBBIX 3adad apuMETHUYECKUM CIOCOOOM. PellieHne Joruueckux
3a7a4. Pemienue 3aga4y nepebopomM BCeX BOZMOXKHBIX BApUAHTOB.

Pemienue 3agay, copepKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMsl, PaCCTOSTHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIBLHOCTD, BpeMs, 00beM
paboTel. EquHUIBI U3MEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKIY €IUHUIIAMU U3MEPEHUS KaXI0W BETUYUHBI.

Pemienne 3amau, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPIUOHAIBHOCTHIO BEIUYMH,
MIPOIICHTAMU; PEIICHHE OCHOBHBIX 3a/1a4 Ha JIPOOH M MPOIICHTHI.

OueHka W TpPUKHUIAKA, OKpyrieHue pesyibrara. CocTaBieHUe OyKBEHHBIX
BBIPKECHUH I10 YCIOBUIO 3aJa4U.

[IpencraBienrie JaHHBIX C TMOMONIBI0 Tabmui, u guarpamMm. CrosnOuatbie
JarpaMMbl: YTEHHE U TOCTpoeHUue. UTeHUe KPyroBbIX JuarpaMm.
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Harasiainas reomerpust

Harnsinaele npencraBieHus o Gpurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3O0K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb,
KpYT.

B3auMHOE pacrosioKeHUe JBYX NpPSMBIX Ha IUIOCKOCTH, MapajulesIbHbBIE MPSMBIE,
NEPIEHANKYJISIPHBIE IpsiMble. MI3MepeHne paccTOSHAN: MEXKY ABYMS TOUKAMH, OT TOUYKH
710 TIPSIMOM, JJIMHA MapIIpyTa Ha KBapPaTHOU CETKeE.

N3mepeHne © NOCTpPOEHHE YIVIOB C IIOMONIBIO TpaHcmoprupa. Buasl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYNOYTOJNbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUU. YETBIPEXYTONBHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [ [pAMOYTONBHUK,
KBaJpaT: MCIOJb30BAaHUE CBOMCTB CTOPOH, YIJIOB, jauaroHajeid. M3oOpaxkeHue
reOMETPUUYECKUX (UTyp Ha HEJIMHOBAHHOW OyMare C HCIOJIb30BAHUEM LUPKYJIS,
JVHENKH, yroiabHUKa, Tpancnoptupa. [locTpoenus Ha kieryaToil Oymare.

[lepumerp MHoOroyronpHuka. [loHsTHE TUIOmAaTU (PUTYpBI, €IUHULBI U3MEPEHUS
wiomaau. [IpubnmkenHoe n3Mepenue mwiouiaau Guryp, B TOM 4ucie Ha KBaJpaTHOM
cetke. [IpubnmxeHHoe n3MepeHue JUIMHbI OKPYKHOCTH, TUIOLIaIN Kpyra.

CumMeTpus: HeHTpaJIbHasA, OCEBAsI U 3€PKAJIbHAS] CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

Harnsinnaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: napaienaenunes, Kyo,

npusMa, nupamuia, KOHyc, HUIMHAP, map U chepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, UIUIUHAPA U KoHyca. Co3nanue Mojenen
NPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpoBOJIOKH, IIIACTUIIMHA U JPYTHX MaTepUAJIOB).

[lonsitue oObema, eAMHHIBI H3MEpeHus oO0bema. OO0bEeM MNPSIMOYTOJIBHOTO

napajjienenunena, Kyoa.

IHNPEJMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yibTaThl OCBOCHUS TPOTPaAMMBI YYEOHOTO Kypca K KOHILY
oOyueHus B S KJjacce.

Yuciia v BbIYUCJICHUS

[TorumaTes ¥ TPaBUIBHO YMOTPEOJATH TEPMHUHBI, CBS3aHHBICE C HATypaIbHBIMH
qyuciaMu, OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSMHU.

CpaBHUBATh W YNOPSAIOYMBATH HATYpaJbHBIE YKCIA, CPABHUBATH B MPOCTEHIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIE TPOOH.

CoOOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YUCIIOBOM) MIPSIMOM C COOTBETCTBYIOIIUM €l
YUCJIOM M W300pakaTh HATypalbHbIE YMCIA TOYKAMU Ha KOOPJIUHATHOW (YMCIIOBO)
IIPSAMOM.

BeimmonasaTe  apudmMernueckue  IEHCTBHS ¢ HATYpPalIbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMU APOOSMU B IPOCTEUIINX CITydasiX.

BpinonHsATh NpOBEPKY, NPUKHUAKY PE3YIbTATA BHIYMCICHUM.

OKpyrisTh HaTypaJibHbIE YHCIIA.
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Pelnienne TeKCTOBBIX 33124

Pematp TekcToBBIE 3amauM  apUPMETHYECKUM CIOCOOOM H C  TIOMOIIBIO
OpPraHU30BaHHOT'0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3agauu, coaepkaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcronb30BaTh KpaTKHUE 3alMCH, CXEMBbI, TaOJIUIIbI, 0003HAYCHUS ITPH PEIICHUH 3a/ad.

[Tonp30BaThCS OCHOBHBIMU €AMHUIIAMH W3MEPEHUS: IIEHBbI, MACChl, PACCTOSHUA,
BPEMEHHU, CKOPOCTH, BBIPAKaTh OJHU €IVMHULIbI BEJIMYMHBI U€pEe3 APYTHE.

W3BnekaTh, aHAIU3UPOBATh, OICHUBATh HHQPOPMAIUIO, TPEACTABICHHYIO
B Ta0OJyMile, HA CTOJ0YATON quarpamme, HHTEPIPETUPOBAThH MPE/ICTABICHHBIC JaHHBIE,
MCII0JIb30BaTh JAHHbBIEC MPU PEIICHUHU 3a]1a4.

Harasinnas reomerpust

[Tonb30BaThCA TEOMETPUUECKUMHU MOHITUAMU: TOUKA, MPsiMasi, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTh mnpuMEpPhl OOBEKTOB OKPYKAIOUIETO MHUpPa, HUMEIMUX (opMy
W3YUYCHHBIX TEOMETPUUECKUX (UTYD.

Hcnonb3oBaTh TEPMHUHOJIOTHUIO, CBA3aHHYIO C YIJaMHM: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMU: YroJ, BEPIIMHA, CTOPOHA, AUArOHajb, C OKPYKHOCTBIO: PaJInycC,
JTHaMETP, LIEHTP.

N3o0paxkath n3ydeHHbIE TEOMETPUUECKUE (PUTYPHI Ha HEIMHOBAaHHOM U KJIETUaTON
Oymare ¢ MOMOIIBIO ITUPKYJIS U JTUHEHKH.

HaxoguTe mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C TOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aIaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTH 33JITaHHOTO paJinyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJBbHUKA, KBajapara Uil UX
MOCTPOEHMUS, BBIYMCIICHUS TUIOMIAIA U IEPUMETPA.

Brraucnare nepumeTp 1 IIomaabr KBajapara, mpsMoyrojbHuKa, (PUryp, COCTaBICHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM 4HCIie (UTYp, N300paKEeHHBIX Ha KJIeTUYaTol Oymare.

[Tosnb30BaThCsl OCHOBHBIMM ~METPUYECKMMH €AWHHUIAMH HW3MEPECHUSA JIJIUHBI,
TJTOIIA/IN; BBIPAXaTh OJHU €AUHUIIBI BEJIUYUHBI YEPE3 APYTHE.

Pacno3naBath mapaenenumnes, Ky0, UCOJIb30BaTh TEPMUHOJIOTHUIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS, HAXOIUTh U3MEPECHUS TTapajieNenuneaa, Kyoa.

Boruucnsate o0bem kyOa, mapajuienienuiena MO 3aJaHHbIM  U3MEPEHUSIM,
MOJIb30BAThCS €IMHUIIAMHU U3MEPEHUST 00beMa.

Pemate HecnmoxHble 3a7aud HA  HU3MEPEHUE TEOMETPUUYECKHUX  BEJIIMYUH
B MPAKTHYECKUX CUTyaLHSX.

[IpenMeTHBIC pe3ynbTaTBl OCBOCHHUS TPOTPaAaMMBbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 6 kjacce.

YucJa v BbIYHCIEHUS

3HaTh M TOHUMATh TEPMHUHBI, CBA3AHHBIE C PA3JIUYHBIMU BHJAAMU YHCEI
U crioco0aMu WX 3aIucH, IEPEXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amuCH
4yuciia K Apyromu.
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CpaBHUBATh U YHOPSAJOYUBATH LIEJIBIC YUCIIAa, OOBIKHOBEHHBIC U IECATUYHBIC IPOOH,
CPAaBHUBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, coueTast yCTHbIE M MMCbMEHHBIE IPUEMBI, apu(pMeETHUYECKUE NEHCTBUSA
C HATypaJIbHBIMU U IIEJILIMU YHCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMU APOOSMHU,
IIOJIOKUTEJIBHBIMU U OTPULIATEIIbHBIMHU YHCIAMU.

Bpluncnars 3HaYEHUs YUCIOBBIX BBIPAKEHHUM, BBINOJIHATH NPUKUAKY U OLICHKY
pe3yibTaTa BBIYUCICHHUM, BBIIONHITH MPEOOpPA30BAHMS UYMCIOBBIX BBIPAKEHUN
HA OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBU.

COOTHOCUTH TOYKY HAa KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOIUIUM €U YHCIOM
U U300pakaTh yKciia TOYKaMU Ha KOOPJIMHATHOU MPSIMON, HAXOAUTh MOJYJIb YHUCIIA.

COOTHOCHTH TOYKH B HPSIMOYTOJBHON CHUCTEME KOOPAMHAT C KOOPAWHATAMH 3TOU
TOYKH.

OKpyTJsTh LeNble YhCia U JeCATUYHBIE APOOH, HAXOAUTH MPUOJIMKEHUS YU CEIL.

YucioBbie M OyKBEeHHbIE BHIPAKEHHUS

[lonumaTe ¥ ynoTpeOssiTh TEPMHUHBI, CBSI3aHHBIE C 3alUCHIO CTENEHH 4YHUCIA,
HAaXOJIUTh KBajgpaT W KyO YHCIA, BBIYUCIATH 3HAUYEHHS YHUCIIOBBIX BBIPAXKECHH,
COZIEpIKAILIUX CTEIICHH.

ITonp30BaThCAd NpPU3HAKAMH JEIUMOCTH, pacKIaablBaTh HATypajbHbIE YHCIIA
Ha ITPOCTBIE MHOKUTEIH.

[Tonb30BaThcs MacITaboM, COCTABIATH IPOMOPIIUN U OTHOILICHHUS.

Hcnonp3oBaTth OyKBBI AJi1 0003HAYEHMs] YUCEN TMPH 3alMCH MaTEeMaTHUYECKHX
BBIPQXXCHHUM, COCTaBIATh OyKBEHHbIC BBIpaXEHHS U (OPMYJbI, HAXOAUTH 3HAUYCHUS
OYKBEHHBIX BBIPAXCHHM, OCYIIECTBIISI HEOOXOMMbIE MTOJICTAHOBKH U TIPe0Opa30BaHusl.

HaxoauTte HEM3BECTHBIN KOMITOHEHT PABEHCTBA.

PenieHue TeKCTOBBIX 3a/1a4

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIE 33141 aPUPMETHIECKUM CITOCOOOM.

Pemates 3amauun, CBSI3aHHBIC C OTHOIICHHWEM, IMPOTOPIIMOHAIBHOCTHIO BEIUYHH,
MPOIIEHTaMH, PENIaTh TP OCHOBHBIC 33/1a4 Ha IPOOU U MIPOIICHTHI.

Pemats 3amaun, comeprkaniie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMUYUHBI: CKOPOCTH,
BpEMS, pPAacCCTOSHUE, IIeHAa, KOJWYECTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTH, BpeEMS,
oO0beMa paboThl, HCMOIB3Yys apuMeTHUecKue JEHCTBUS, OLEHKY, NPUKHUIKY,
MOJIb30BAThHCS €AMHUIIAMU U3MEPEHHUSI COOTBETCTBYIOIINX BEIUYHUH.

CocTaBnsaTh OYKBEHHBIC BRIPAKCHHSI 110 YCIIOBHIO 3a1a4H.

W3BiekaTs HHPOPMAIIHIO, IPEICTABICHHYIO B TA0JIMIIAX, HA IMHCWHOM, CTOJIOYATON
WIM  KPYroBOM  JMarpamMmax, HMHTEpPIPETUPOBATh  MPEJCTABICHHBIC  JIaHHEBIE,
UCIIOJIb30BaTh JIAHHBIC TIPH PEIICHUU 3a]1a4.

ITpencraBisiTe HHPOPMAITUIO C TTIOMOIIIBIO TaOJIHII, TMHEHHOM 1 CTOJIOUATOM TuarpaMm.

Harnsiainas reomerpust

[IpuBoauUTh mNpHUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpPa, HMEKIHUX (GopMy
M3YUYEHHBIX T€OMETPUUECKUX MIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, PUMEPHI PABHBIX
U CHMMETPHYHBIX (DUTYD.
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N300paxaTh C MOMOMIBIO IUPKYJIS, JTHHEWKH, TPAHCHOPTHpPAa HAa HETMHOBAHHOMN
U KJIeT4aTol OyMare M3y4eHHBIE IUIOCKHE TeOMETpHUYecKre (GUrypsl U KOHQUTYpAIHH,
CUMMETPUYHBIE QUTYPBHIL.

[Tonb30BaThCs TEOMETPUUECKUMH MOHITUSIMH: PABEHCTBO (QUIYp, CHUMMETpPHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKD C CUMMETPUEWU: OChb CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTe BENM4MHBI YTII0B H3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIBI
3aJIJaHHOM BEJIMYMHBI, I0JIb30BAThCS IIPU PELICHUM 3aJay IpagyCHOM MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, PA3BEPHYTHIN U TYNIOM YTJIbI.

Beluucnare  UIMHY JIOMaHOM, IIEPUMETP MHOTOYIOJIBHHMKA, I10JIb30BaThCs
CAMHULIAMY U3MEPEHUs JUIMHBI, BBIPAKATh OJHU EIMHMIBI U3MEPEHUS IUIMHBI 4epes
Ipyrue.

HaxoauTpe, Hcnonb3yst 4EpTEKHBIE HWHCTPYMEHTBI, PACCTOSHUA: MEKIY IBYMS
TOYKaMHM, OT TOYKHU J10 IPSIMOH, JUIMHY ITyTH HA KBaIPaTHOM CETKE.

Boruncnsate miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOIb30BATh
pa3OueHve Ha  NOPSAMOYTrOJILHUKK, Ha  paBHble  (QUIYpbl, JOCTpauBaHUE
0 TNPSAMOYTOJIbHUKA, II0Jb30BaTbCA OCHOBHBIMM EIMHHMIAMU W3MEPEHUS ILIOIIAH,
BBIpaXKaTh OJHU €AVMHULIBI U3MEPEHUS IIOIIAAN Yepe3 APYTHE.

Pacrio3HaBaTh Ha MOJENSAX M M300paKEHUSAX NUPaMUAY, KOHYC, LHJIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, TpaHb, OCHOBAHME, PA3BEPTKA.

N300paxars Ha Kj1eTyaToil Oymare npsiMOyroJibHbIN Napajuieenune.

Bbruncnsate 00beM NpSIMOYTOJIBHOTO MapajleNienuneaa, Kyoa, I[0iIb30BaThCs
OCHOBHBIMH €IUHUIIAMU U3MEPEHUS 00bEMA;

Pemlarb HecnokHbIE 3aJaud  Ha HAXOXKICHUE TEOMETPHUUYECKUX BEIWYUH
B IIPAKTUYECKUX CUTYALHSIX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KJIACC
HaunmenoBanue paznena |KonmuuectBo OcHoBHOE OCHOBHBIE BUJIBI JACATEIHHOCTH O0yYAIOIIUXCSI
(TemnI) Kypca 9JacoB coJiepKaHue
HatypanbHble ynca. 43 JlecaTuanast YuTaTh, 3aIUCHIBATH, CPABHUBATH HATYPAJbHBIC YHCIIA;
JleiicTBHS C HATYPAITLHBIMH CHUCTEMa CYUCIICHHSI. | MPeAaraTh M 00CY:KIaTh CIOCO0bI YIIOPSIOUYNBAHMS YUCE.

qHCJIaMH

Psan HaTtypanbHbIX
YHUCEL.
HarypansHbii psaa.
Yucio 0.
HarypanbHble yncna
Ha KOOPAUHATHOU
IIPSAMOM.
CpaBHeHue,
OKpPYTJIEHUE

HaTypaJIbHbIX YUCCIIL.

Apudpmernueckue
JIEHCTBUS

C HaTypaJbHbIMHU
yucjiamu. CBOMCTBA
HYJIS1 IPU CII0KEHUU
1 YMHOXKCHUH,
CBOMCTBA €IUHUIIBI
MPU YMHOXEHUHU.

MN300paxkaTh KOOPIUHATHYIO IPSAMYIO, 0TMEYaTh YHCIIa
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOW, HAXOAUTHh KOOPAUHATHI
TOYKH.

HccaenoBath cBolicTBa HaTypalibHOTO psiga, unucen O u 1
IIPU CJIIOKEHUU U YMHOKECHUH.

HUcnoab30BaTh NPaBUJIO OKPYTJICHHUS HATYPAJIBHBIX YHUCEN.
BeinoaHATs apudMeTrnyeckre 1eMCTBUA C HATYPAIbHBIMU
YUCJIAMU, BBIYUCJIATH 3HAYCHUS YHCIOBBIX BBIPAXKEHUN

co ckoOKamu U 6e3 CKOOOK.

3anucbIBaTh NPOU3BEICHNUE B BUJE CTEIICHU, YUTATH
CTENEHU, HCI0JIb30BaTh TEPMUHOJIOTHIO (OCHOBAHMUE,
MOKA3aTENb), BBIYMCJIATH 3HAYEHHUS CTCTICHE.

BbINoJHATH NPUKUAKY M OLEHKY 3HAYECHHUI YMCIIOBBIX
BBIPQKCHUH, MPEAJIAraTh U NIPUMEHSATh PUEMbI IPOBEPKHU
BBIYHCIICHUN.

Hcnonb30BaTh NPH BHIYMCJIECHUAX [IEPEMECTUTEIBHOE

Y COYETATEIbHOE CBOMCTBA CII0KEHUS U YMHOXKEHHS,
pacnpeneNnuTENbHOE CBOUCTBO YMHOXKEHHUS; (POPMYIMPOBATH

21



denepanbHas padboyas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIi ypOBEHB)

ITepemecturenbHOE
Y COUYETATEIBHOE
CBOMCTBA CJIOKEHUS
Y YMHOXKEHUS,
pacrpenenuTenbHoe
CBOKWCTBO
YMHOKEHHS.
Henmurenu

Y KpaTHBIE YUCIIa,
pasyioKeHue uncia
HAa MHOKUTEIIHU.
JleneHnue

¢ ocratkoM. [IpocTsie
Y COCTaBHBIC YHCIIA.
ITpusnaku
JIEIMMOCTH Ha 2, 5,
10, 3, 9.

Crenenb

C HAaTYpAJIbHBIM
MOKA3aTeIIEM.
Hucnosbie
BBIPAXKCHUS;
MOPSJIOK IEMCTBUM.
Penienne TeKCTOBBIX
3a7a4 Ha BCE
apupMeTHIeCcKre

U NIPMMEHATHb NPaBUWJIa IPeoOpa30BaHUs YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apu(METUYECKUX JICUCTBHM.
HccienoBaTs YUCI0BBIE 3aKOHOMEPHOCTH, BBIABUIATh

1 000CHOBBIBATh rHNOTE3bI, GOpMyIHMPOBATH 0000 1IEHUS
U BBIBO/bI 110 pe3yJIbTaTaM IIPOBEICHHOIO MCCIIEI0BAHUS.
DopMyJIHpOBATH OIIpe/ieIeHUs ICJIUTEII U KPaTHOIO,
HA3BIBATh JICJINTENIA U KPATHBIC YNCIIA; PACIIO3HABATH
IIPOCTBIE U COCTABHBIEC YKCIIA; (POPMYJIMPOBATH

U IPUMEHATh NPU3HAKHM JEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IIPOCTHIE
MHOUTEIN; HAXOAUTb OCTATKH OT JACJICHUS U HETIOJIHOE
4acTHOE.

Pacno3zHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHHUS

O HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPHUMeEPbI

Y KOHTPIIPUMEPBL, CTPOUTH BHICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAIbHBIX YHUCEI.
KoHcTpynpoBaTs MaTeMaTHYeCKHE NPEII0KEHUS

C IIOMOIIBIO CBA30K «W», «HIIN», KECIIH. .., TO...».

Pemiath TeKCTOBBIE 337aUu apU(PMETUYECKUM CIIOCOOOM,
HCIO0JIb30BATh 3ABUCHUMOCTH MEX]ly BETUYMHAMU (CKOPOCTb,
BpEMs, PACCTOSHUE; [IE€HA, KOJIMYECTBO, CTOMMOCTb U JIP.):
aHAJM3MPOBATH U OCMBICJIUBATH TEKCT 33/J1a4H,
nepeopMyJTHPOBATH YCIOBHUE, M3BJIEKATH HEOOXOIUMBbIE
JTAHHBIE, YCTAHABJIUBATDH 3aBUCUMOCTH MEXy BEIUYMHAMH,
CTPOMTH JIOTUYECKYIO LEMOYKY PACCyKICHUM.
MoaeaupoBarh X0 PELICHUS 3a/1a4y C IIOMOIIBIO PUCYHKA,
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JICHUCTBUS,
Ha IBWKECHUE
Y MOKYTIKH

CXEMblI, TAOJIHIIBI.

IIpuBoauTh, pa3doupaTh, OUEHUBATH PA3TTUYHBIE PECIICHUS,
3aMUCHU PEIIEHUN TEKCTOBBIX 3a7ay.

Kpurnuyecku oueHMBATH MOJIYYCHHBIN pE3yJIbTaT,
OCYILLEeCTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OIIMOKH.

PemaTh 3a1auu ¢ mMOMOIIBIO ITepedopa BCEX BOZMOKHBIX
BAPHUAHTOB.

3HAKOMUTBCS C HCTOPHEi pa3BUTUS apUPMETHKU

Harnsanas reomerpust.
JIvHMM Ha ITOCKOCTH

12

Touka, ipsimasi,
OTPE30K, JIyH.
JlomaHnas.
N3mepenune mimHbI
OTpE3Ka,
METPUYECKHUE
CJIUHULIBI
W3MEPEHMUS JJTUHBI.

OKpyX HOCTb U KPYT.

IIpakTnueckas
paboTta
«IlocTpoenue y3opa
U3 OKPYKHOCTEW.
Yromn. Ipsmon,
OCTPBIH, TYIIOU

Y Pa3BEPHYTHIN
yrisl. 3Mepenune

Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATh,
UCIOJIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C TIOMOIIbIO
YepTEKHBIX THCTPYMEHTOB: TOUKY, MPAMYI0, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, IpUBOANTH NPUMePbI 00BEKTOB PEATHHOIO
MUpa, UMEIOIINX (GOpMY U3yUEHHBIX (PUTYD, OLEHUBATH UX
JIMHENHBIE pa3MEpBI.

HUcnonb30BaTh JIMHENWKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: U3MEPHATH JITTMHY OTPE3Ka,
BEJINYMHY YIJa; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJ,
3aIaHHOW BEJINYMHBL; OTKJIAABIBATH UPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 33IaHHOTO pajauyca.
N3006paxkath KOH(DUTYypaLIUH TEOMETPUUECKUX (DUTYP

13 OTPE3KOB, OKPY>KHOCTEH, UX YaCTEeW Ha HEJIMHOBAaHHOMU

U KJIeT4aToi OyMare; mpeasiaraThb, ONMUChIBATH U 00CYKIaTh
CIOCO0BI, AJITOPUTMBI ITOCTPOCHUS.

Pacno3naBaTh M n300paskaTh Ha HEJIMHOBAHHOU
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YTJIOB.
IIpakTnueckas
pabora
«IlocTpoenue
YTJIOB»

U KJIeT4aToi Oymare npsiMmoil, OCTpbIi, TYNOM, pa3BepHYThIN
yIJIbl; CPABHUBATH YTJIbL.

BbI4HCAATH UIMHBI OTPE3KOB, JOMAHbIX.

IHloHuMaTh U MCOJIBL30BATH NPH PelleHUH 32124
3aBHCHMMOCTH MEXly €AMHALIAMU METPUYECKON CUCTEMBI
M€p; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAaMU MED;
BbIPAKATh JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPECHUS.
HUccaenoBath Gurypsl 1 KOHQUrypauuu, UCIOJIb3Ys
U(pOBBIE peCypChbl

OOBIKHOBEHHBIC APOOH

48

Hpo6s. [IpaBuibHbIE
Y HEeTIpaBUIIbHBIC
npoou. OCHOBHOE
CBOICTBO JIpo0HU.
CpaBHeHue npo0ei.
Crnoxenue

Y BHIYMTAHHC
O0OBIKHOBEHHBIX
npo6eii. CMelianHas
IpoOb. YMHOXEHHUE
U JICTICHUE
O0OBIKHOBEHHBIX
npo0Oeit; B3auMHO-
oOpaTHbI€ IpoOHu.
Pemenue TeKCTOBBIX
3a/1a4, CoJepIKaIImx
npoou. OCHOBHBIE

MoaeaupoBaTthb B rpaguiecKkoil, mpeaMeTHon dhopme,

C TTOMOIIIBIO KOMITBIOTEpa MOHSATHS U CBOWCTBA, CBSI3aHHBIC

C OOBIKHOBEHHO POOBIO.

YuTaTh 4 3aNIMCHIBATH, CPABHUBATh OOBIKHOBEHHBIC JPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YHOPSIOYUBAHUS TPOOCH.

N3006paxkaTh 0ObIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJMHATHON MPSIMOM; HCMOJb30BATh KOOPIUHATHYIO
PSAMYIO JJIS CPAaBHEHHUSI IPOOEH.

@opMyTHPOBATH, 3ANIUCHIBATH C TOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOU; MCNOJIB30BATh OCHOBHOE
CBOMCTBO IpoOU JTsl COKpaIeHus ApoOeit U MpUBEICHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTaBiasiTh CMEIIAHHYO APOOH B BUJIC HEIPABHIILHOMN

Y BBIJICIIATH LIETYIO YacTh YMCila U3 HEMPABUIIBHOM JIPOOH.
BoinosHATh apugmMeTHyecKue 1eicTBUS

C OOBIKHOBEHHBIMH JPOOSMU; MPUMEHSTH CBOMCTBA
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3aJ1a4u Ha JpooHu.
[Ipumenenue OykB
IUISL 3aIMCH
MaTEMaTHYECKHUX
BBIPA)KCHUIN

Y NIPEIJI0KECHU N

apuPpMETUIECKUX JCHCTBUHN IJIs1 palliOHAIN3AINN
BBIYMCIICHUM.

BoINOJHATH NPUKWAKY U OLEHKY PE3yJIbTaTa BEIYUCICHHI;
npeajaratb U NPMMEHATh PUEMbI IPOBEPKH BbIYUCICHUN.
IIpoBoauTh MccieIOBAHUSA CBOMCTB Ipo0OEii, onupasich

Ha YMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH NPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUH.

PemaTh TEKCTOBBIE 3a/1a4H, COAEPKAIIUE IPOOHbBIE TaHHBIE,
Y 3aJ1a4¥ Ha HAXO0KJICHUE YaCTH LIEJIOr0 U LEJIO0r0 MO €ro
YacTH; BBISIBJISATH UX CXOACTBA H Pa3IHYHUA.
MoaeaupoBaTh X0/ pEIICHUS 3a/1a4y C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauThH, pa30MpaTh, OEHUBATH PA3JIUYHBIC PEIICHUS,
3aMUCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnyecku oneHUBaTh I0Jy4EHHBIN pE3yibTarT,
OCYILIECTBIISITE CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OLLIMOKH.
3HAKOMUTBCS C HCTOPHEi pa3BUTUSA apUPMETUKU

HaFJISI}IHaH reoMCTpus.
MHOFOYFOJ'IBHI/IKI/I

10

MHOroyroiabHUKH.
YeThlpexXyTrobHUK,
MPSIMOYTOJIBHUK,
KBaJpar.
IIpakTnueckas

OnucpiBaTh, HCNOJb3YH TEPMHUHOJIOTHIO, H300PaKaATh

C MOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
dbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAIpaTa,
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pabora
«IToctpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOpPOHAMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroJibHUK.
[Inmomane

Y TIEPUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€UHULIbI
U3MEPEHUS
TUIOILAH.
ITepumertp
MHOT'OYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEHHBIE Pa3MEpPBI.
BopI4HCasTh: IEPUMETP TPEYTOJIBHUKA, IPIMOYTOJIbHUKA,
MHOI'OYTI'OJIBHUKA; IUIOLIAAb IIPSMOYIOJIBHUKA, KBaApaTa.
M300paxkaTh OCTPOYTOJIbHBIE, TPSMOYTOJIbHBIE

Y TyNIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOM U KJIeT4aTol Oymare KBajpar
Y IIPSAMOYTOJIBHUK C 3aJaHHBIMU JJIMHAMU CTOPOH.
HccaenoBars cBOMCTBA NIPIMOYTOJIbHUKA, KBAIpaTa IIyTEM
HKCIIEPUMEHTA, HAOJIIOICHUS, U3MEPEHMS], MOJEIUPOBAHNUS;
CpaBHMBATh CBOKMCTBA KBaJpaTa v NPsIMOYTOJIbHUKA.
KoHcTpynpoBaTe MaTeMaTHYeCKHE NPENI0KEHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «JTF000I.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAaHUS

O MHOTOYTOJIbHUKaX, IPUBOAUTH NPUMeEPHI

Y KOHTPIIPUMEDBL.

HccaenoBars 3aBUCUMOCTD IIOIAAM KBAApaTa OT JJIUHBI
€ro CTOPOHBI.

Hcnouab30BaTh CBOMCTBA KBAAPATHON CETKHU JJISI TIOCTPOECHUS
¢buryp; pa3duBaTh NpIMOYTrOJIbHUK Ha KBAJpPaThl,
TPEYTOJIbHUKU; COCTABJATH (PUTYPBI U3 KBAJIPaTOB

Y IPSIMOYTOJIbHUKOB M HAXOJMUTh UX IUIOUIA/1b, pa30MBATh
¢Gurypsl Ha IPSAMOYTOJILHUKU U KBaJApPaThl U HAXOUTh UX
IJI0IIA/1b.

BreipaxaTh BeIM4MHY IUIOIIAAN B PA3JIUYHBIX €IUHUALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH

U MCII0JIb30BATH 3aBUCHUMOCTH MEXAY METPUUECKUMU
€AMHULIAMY U3MEPEHMS TUIOLIA/IH.
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3HAKOMHMTBHCH ¢ MPUMEPaMH IPUMEHEHMS TUIOIA N
Y [IEPUMETPA B MPAKTUYECKUX CUTYALIMSX.

Pemiath 3aga4M U3 peanbHOU KU3HU, NPEAIaraThb

1 00CYyKIaTh Pa3JIMYHbIE CIIOCOOBI PELICHUS 3a1a4

JlecsTuanbie ApodU

38

JlecaTuuHas 3anmch
npooeii. CpaBHEHHE
JECSITUYHBIX
pooeii.

JleicTBuUs

C ACCATUYHBIMU
JIPOOSIMHU.
Oxkpyrienue
JCCSITHYHBIX
npobeii.

Pemenne TeKCTOBBIX
3a/1a4, COJePIKAIINX
npoou. OCHOBHBIE
3a/1ayu Ha IpooH

IIpeacTaBiasTh 1eCATUYHYIO TPOOb B BUJIE OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATD JICCITHYHBIE IPOOH,
npeajaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSAOUYMBAHUS JECATUUHBIX APOOEH.

N300paxkaTh necATUYHBIE APOOU TOUKAMU Ha KOOPIUHATHON
MIPSAMOH.

BbIABJSITH CX0ACTBA M Pa3JIM4Msl IPABWI apU(PMETHIECKUX
JIEUCTBUM C HATYPaJIbHBIMHU YUCIAMU U AECATUYHBIMU
IpoOsiMU, OOBICHSITh UX.

BoInoJHATH apudMeTHICCKUE TSUCTBUS C JSCATHUHBIMH
JTpoOSIMU; BBINMOJHATH MPUKHUAKY M OIlEHKY pe3yJibTaTta
BBIYHCIICHUN.

I[IpumeHsATH cBOMCTBA apuPMETHUECKUX JEHCTBUN

JUISL pallMOHAIU3alH BEIYMCIICHHM.

I[IpuMeHATH NPABUIO0 OKPYTIJIEHHUS JIECATUYHBIX TPOOEH.
IIpoBoauTh HccaeT0BAHUS CBOMCTB AECATUYHBIX poOeH,
OMUPAsICh HAa YUCITIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MMOMOIIBIO KOMIIBIOTEPA), BBIABUTATH TMIIOTE3bI

Y TIPUBOJIUTH UX 0OOCHOBAHMSL.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BEICKA3bIBAHUS

0 Apo0sX, NPUBOAUTH MPUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIAHUS BBICKA3bIBAHUM.
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PemaTh TeKCTOBBIE 3a/1a4H, COAEpKaIUE IPOOHbIE TaHHBIE,
Y Ha HaXO0>KJICHUE YaCTH LEJIOr0 U LEJIOr0 M0 €r0 YacTH;
BBISIBJIATH UX CXOACTBA U Pa3Iu4usl.

MoaeaupoBaTh XO/1 pELICHHS 33J]a4H C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3dupathb, OEHUBATDH PA3JIMYHbBIC PELICHHUS,
3aIMCH PEIIEHUM TEKCTOBBIX 3a1a4.

OnepupoBath JpOOHBIMU YHCIIAMU B PEAIbHBIX )KU3HEHHBIX
CUTYaLMSIX.

Kpurnuyecku oueHMBATH [MOJYYEHHBIA PE3YJIIbTAT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

HA COOTBETCTBUE YCIOBUIO, HAXOJIUTH OIIHOKH.
3HAKOMUTBCS C HCTOPHEi pa3BUTUSA apUPMETHKU

HarnsigHas reomeTpusi.
Tena u urypsi
B IPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxenue
MHOTOTPaHHHKOB.
Mopnenun
MIPOCTPAHCTBEHHBIX
Tel.
[IpsAMOyTOJIbHBINM
napajuiejaenunes,
Ky0. Pa3BepTku kyba
U Mapa’suiesenumea.
IIpakTnueckas
pabora «Pa3BepTka
KyOay.

Pacno3naBaTh Ha YepTe:Kax, PUCYHKAX, B OKPYKAKOIIEM
MHpe TIPSAMOYTOJIbHBIN TTapaljIe/IeIuIe I, Kyo,
MHOTOTPaHHUKH, OMUCHIBATDH, HCIOJIb3Ys TEPMUHOJIOTHIO,
OIleHMBATh JIMHCHHBIC pPa3MeEpHI.

I[IpuBoaUuTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIITIX
dbopMy MHOTOTPaHHHKA, IPSIMOYTOJILHOTO TTapalJICIICIHIIC/Ia,
KyOa.

N300paxkaTh Ky0 Ha KJIeTyaTol Oymare.

HccaenoBath cBOlcTBA KyOa, MPSIMOYTOIHHOTO
napasuieJiene1a, MHOTOT PAHHUKOB, HCTIONb3YsI MOJIEIH.
Pacno3naBaTh U H300paxaTh pa3BepTKU KyOa

U TapajuieNenuIesa.

MopeaupoBathb Ky0 u mapasuienenumes] u3 OyMmart u mpodnx
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O6neM kyOa,
MPSIMOYTOJIBHOTO
napasuiesenumne1a

MaTepuaioB, 00BACHATH COCO0 MOICIMPOBAHUS.
Haxoauts u3MepeHusi, BBIMUCIASATD IJI0IIa/1b IOBEPXHOCTH;
o0beM KybOa, MPSIMOYTOJIFHOTO TIapajuIeIeIUIIeAa;
HCCIIe0BATH 3aBUCUMOCTBL 00beMa Ky0a OT JJIMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBIBATH F'HIOTE3Y.
Ha6awoaaTh 1 NPOBOAUTH AHAJIOTMH MEXTY TOHATUIMHU
IJI0IAIU U 00bEMa, IEpUMETPa U IJIOIIaAN IOBEPXHOCTH.
Pacno3naBaThb HCTHUHHBIC U J0KHBIEC BBICKA3BIBAHUS

O MHOTOTPaHHUKAX, IPUBOAUTH NPUMeEPbI U KOHTPIPUMEDHI,
CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemathb 3a1a4u U3 pealbHON KU3HU

[loBTOpEeHue n 00001IIEHNE

10

IToBTOpEHue
OCHOBHBIX IOHSATHI
1 METOJIOB Kypca

5 knacca,
0000111eHNE 3HAHU

BoeruncasTh 3Ha4eHNs BBIPAXKEHUH, COAEPKALLNX
HaTypaJIbHbIE YKCIa, OOBIKHOBEHHBIE U JECSTHUHBIE Apo0H,
BBINIOJIHATH MPE0OPa30BAHMS YHCET.

Br10upaTh ¢nocod cpaBHEHHS YKCEN, BBIYUCIECHUM,
NPUMEHSITh CBOICTBAa apu(METUUYECKUX ACHCTBUIN

JUISL PALMOHAIN3ALIMY BBIYMCIICHUM.

OcyuiecTBJIATHL CAMOKOHTPOJIb BBITIOJIHSIEMBIX JICHCTBUI
Y CaMOITPOBEPKY PE3YJIbTaTa BBIYNCICHUMN.

Pemath 3agaum U3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUJIS PEIICHUS 3a]1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

Pemiars 3a1a4u pa3HbIMH CII0CO0AMH, CPABHMBATH CIIOCOOBI
pELLIEHUs 33/1a4, BLIOMPATh PAIMOHAJIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

170
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6 KJIACC
HaumenoBanue paznena |KomnuectBo OcHoBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YUYaOIIUXCS
(TeMbl) Kypca 4acoB coAep>KaHHe

HarypanpHble uncia 30 Apudpmerndeckue BoinosHATHL apudMeTHYecKHe 1eiCTBUA C MHOIO3HAYHBIMU
NENCTBUS HaTypaJbHBIMU YUCJIAMU, HAXOJAUTh 3HAYEHUS YHCIOBBIX
C MHOTO3HaYHBIMH BBIpaXEHUM CO CKOOKaMU U 0€3 CKOOOK; BBIYUCISATH
HATypaJbHbIMU 3HAYEeHHUS BBIPAKECHUH, COAEPKAIINX CTEIIECHH.
yuciaaMu. YucioBsie | BbINOJIHATH NPUKHAKY H OI€HKY 3HAYCHUIN YHCIOBBIX
BBIPKEHMUS, BBIPAKEHUI, IPUMEHSATH NPHEMbI IPOBEPKHU PE3ybTaTa.
NOPSIAOK ACHCTBUI, Hcnoab30BaTh NPU BHIMUCIECHUSIX [1IEPEMECTUTEIBHOE
VCIIOJIb30BAHUE Y COYETATENbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHHS,

cko0oK. OKpyTIeHHE
HaTypaJbHbIX YHCEII.
Jlenvrenu u KpaTHbIE
YypcIa; HauOOoIbIINI
00IIMi JeTUTEeINb

Y HaMEHbIIIEE
oO111ee KpaTHoeE.
JlenuMocTh CyMMBI

Y TIPOU3BE/ICHUS.
Henenune

C OCTaTKOM.
Penienue TeKCTOBBIX
3a/1a4

pacnpeaenuTeIbHOe CBOICTBO YMHOKEHHUS OTHOCUTEIHHO
CJIOKEHUS, CBOICTBA apU(PMETUUECKUX JTCUCTBUM.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOJIUTH
YHCIIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
TUNOTE3bl.

@opMyJIMPOBATH ONpPeAeTeHHs ISTUTENS U KPaTHOTO,
HanOO0IbIIEro OOIIeTo NEIUTENS M HAUMEHBIIETo 00IIero
KpPaTHOTO, POCTOT'O M COCTABHOTO YUCEIT; UCTIONIB30BaTh 3TH
MOHSITUS [IPU PELICHUHU 33]1a4.

IIpuMeHATH AJIrOPUTMBI BBIUKCIECHUS HAMOOIBIIET0 00ILEro
JAETUTENS 1 HAUMEHbBIIEro 00IIEro KPpaTHOTO ABYX YUCEII,
QJIITOPUTM PaA3NIOKEHUS YHMCIIa Ha MMPOCThIE MHOKHUTEIH.
HccaenoBartp ycioBus aenumoctu Ha 4 u 6.

HccaenoBarth, 00Cy:K1aTh, POPMYJIHPOBATH
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U 000CHOBBIBATH BBIBOJI O YETHOCTU CYMMBI, IPOU3BEACHUS:
JIBYX YETHBIX YUCEJ, IByX HEUETHBIX YHUCIIC, YETHOTO

1 HEYETHOTO YHCEII.

HccnenoBarhs cBOMCTBA JEIUMOCTU CYMMBI U IIPOU3BEACHUS
YHCEIL.

IIpuBoaAMTH NPUMEPBI YUCEJ C 3a]ITaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBaxX 4ucesl, ONMPOBEPraTh HEBEPHbBIC YTBEPKACHUS

C TIOMOIIIbIO0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTu4ecKkue npeaioKeHust

C ITOMOIIIBIO CBSA3OK «H», «UJIN», «ECIIH..., TO...».

Pemathb TEKCTOBBIC 3aaU1, BKIIFOYAIOIIUE TOHSTHS
JETUMOCTH, apU(PMETUYECKUM CIIOCOOOM, UCIIOIB30BaTh
nepedop BCceX BO3MOXKHBIX BAPUAHTOB.

MoaeaupoBaTh X0/1 pEIICHUS 33]]a4 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTH, pa3éupaTh, OLEHUBATDH PA3JINYHbBIC PEIICHUS,
3aMUCH PEIICHUN TEKCTOBBIX 3ajad.

Kpurnyecku oneHMBATh MOJYYCHHBIN PE3yJIbTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCJIOBUIO

Harnsinaast reometpusi.
[IpsiMble Ha IIJIOCKOCTH

[lepnienauKynsipHBIE
psIMbIE.
[TapannensHbie
psIMBIE.
Paccrosiuue mexny

Pacno3HaBaTthb Ha yepTekax, pUCYHKaxX CIIydan B3aUMHOIO
PaCMOJIOKEHUS IBYX MPAMBIX.

HN300paxaTh c IOMOIIbLIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOM Oymare JiBe MepeceKaroImecs
MpSAMBIE, IBE MAPAIUICIIbHBIE IPSMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUKaMH,

OT TOYKH JI0 IPSIMO,
JUTMHA MapuipyTa

Ha KBaJ[PaTHOU CETKE

NEPIECHIUKYISIPHYIO JaHHOM.

IIpuBoAUTH NPUMeEPbI NAPALIEIBLHOCTH

Y NIEPIICHIUKYJISIPHOCTH MPAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYI'OJIBHUKAX IIEPIICHANKYIISIPHBIC

Y TIapajuielIbHbIE CTOPOHBI.

HN300pamxaTh MHOTOYTOJIBHUKY C TTAPAIIJIETbHBIMH,
NEPIEHANKYJIIPHBIMU CTOPOHAMM.

Haxoauthb paccTosiHuE MEXAy ABYMs TOYKAMU, OT TOYKH
110 IIPSIMOU, JUIMHY ITyTH Ha KBAaJIPATHOM CETKE, B TOM YHUCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

J{poou

32

OOBIKHOBEHHAS
Ipo0b, OCHOBHOE
CBOMCTBO po0OH,
COKpaleHue 1pooeii.
CpaBHeHue

U yIOPSII0UBaHUE
pooeit.
JlecaTuaHbIC TpOOH
U METpHYecKas
cucTeMa Mep.
Apudpmernueckue
JICHCTBUSA

¢ OOBIKHOBEHHBIMH
U IECATUYHBIMHU
TPOOSMH.
OrHolleHuE.

CpaBHUBATH U YIOPSA0YMBATH JIPoOH, BLIOMPATH CIOCO0
CpaBHEHHUS IPOOEH.

IIpeacTaBisiTh JecATHYHBIC TPOOU B BUE OOBIKHOBEHHBIX
npoOeii 1 OOBIKHOBEHHBIC B BUJIC ICCATHYHBIX, HCMOJIb30BaTh
IKBUBAJIEHTHbBIE MpPeCTABJIEHHUs TPOOHBIX YHCEN MPU UX
CpaBHEHUM, MPU BHIYUCIICHUSX.

Hcnoan3oBaTh AecaTUIHBIC 1poOU IpH TpeoOpa3oBaHUN
BEJINYMH B METPUYECKON CUCTEME MEP.

BoinosHATh apudgMeTnyeckue 1eiicTBUs

C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

BouruuciasiTh 3HaUCHUS BBIPAXKEHUM, COEPIKAIITIX
OOBIKHOBEHHBIE U JIECSITHYHBIE APOOH, BHITTOIHSITH
npeodpazoBaHust 1poOeli, BLIOUPATH CNOCO0, IPUMEHSATH
CBOMCTBA apu(PpMETUUECKUX JECHCTBUH JIJIs1 pallMOHATH3AINH
BBIYHCJICHUM.

CocTaBiasiTh OTHOIICHUS U IPOMOPIHUN, HAXOAUTH
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Jlenenue B JaHHOM
OTHOILICHUHU.
Macmra0,
IIPOTIOPLIUS.
[lonsATHE IpOLIEHTA.
Brruncienue
IIPOLIEHTA

OT BEJIMYUHBI

Y BEJINYHHBI T10 €€
IPOLICHTY.

Pemienne TekcTOBBIX
3a7a4, COAEpKaIUX
JpOOU ¥ MPOIEHTHI.
[IpakTueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTHU
K €€ JUaMETPy»

OTHOILIEHHUE BEJINYUH, JEIUTh BEJTUYUHY B JAHHOM
OTHOIICHUH.

Haxoauth 3kcnepuMeHTAIbHBIM IIyTeM OTHOUICHUE AJIUHBI
OKPY>KHOCTH K €€ JUaMeTpy.

HNutepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTb MACILITA0 MJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3YsI MacITao.

OO0BSACHATD, YTO TAKOE MPOLEHT, YIOTPEOIATH 000POTHI peun
CO CIIOBOM «IIPOLIEHT.

BeipaskaTh npoLeHTHI B Ipo0AX U ApOOH B MPOIIEHTAX,
OTHOILICHHE JIBYX BEJIMYHH B IIPOLICHTAX.

BbI4HCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
OKpyrasith IpoOU U MPOIEHTHI, HAXOAUTH MPUOTUKEHUS
qrces.

PemaTp 3a1a4u Ha YacTU, IPOLEHTHI, IPOTIOPLIMH,

Ha HaXOXJIeHHe IpoOu (ITPOIEHTA) OT BEJIUUMUHBI U BETUIUHBI
1o ee Ipodu (TIPOIEHTY ), APOOH (MIPOIIEHTA), KOTOPHIN
COCTAaBJISIET OJJHA BEJIMYHUHA OT APYTOH.

IIpuBoauTh, pa3dupathb, OEHUBATDH PA3JIMYHbBIC PELICHHUS,
3aMMCH PeUIeHUI TEKCTOBBIX 3a/1ay.

N3Baexars nHGopManmIo U3 TabIUIl U TUArpaMM,
MHTEPIPETUPOBATH TAOJIUYHBIEC TAHHBIE, ONIPEACIIATD
HanOOoJIbIIIEE U HAUMEHbIIIEE U3 NMPECTaBICHHBIX TAHHBIX

Harnsanas reomerpusi.
Cummerpus

OceBast cUMMETpHUSL.
LlenTpanbHas

Pacno3naBath Ha yepTekax U U300paKEHUAX, H300PAKATH
OT PYKH, CTPOUTH C TIOMOIIHI0 HHCTPYMEHTOB (QUTYPY
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CUMMETPUSL.
[Toctpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHSD».
Cummerpust

B IIPOCTPAHCTBE

(OTpe30K, TOMaHy10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPYKHOCTb ), CAMMETPUYHYO IaHHON OTHOCUTEJIEHO
MPSAMOM, TOUKHU.

HaxoanTs mpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 Oymaru 1€ (pUrypbl, CAMMETPUYHbIE
OTHOCHUTEJBHO NPSIMOI; KOHCTPYMPOBATh I'€OMETPUUECKUE
KOH(UTYypaluu, UCIIOIb3YsI CBOMCTBO CUMMETPHUH, B TOM
YHClie ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBath cBOWCTBA U3yUYEHHBIX (QUTYD, CBA3aHHbBIE

C CUMMETpPHEM, HCIIOJB3YS SKCIEPUMEHT, HaOII0ICHUE,
MOJIETTUPOBAHUE.

O00cHOBBIBATB, ONIPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKJICHUSI O CAMMETPUU PUTYpP

BoipaxxeHus ¢ OykBaMu

[Ipumenenue OykB
JUTSL 3aIIUCH
MaTEMaTUYECKUX
BBIPAKCHUM

Y TIPEIJIOKECHU .
bykBeHHBIE
BBIPAXKEHUS

Y YHCIIOBBIE
MIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXOXK/JECHUE

Hcnoab3oBaTh 0yKBBI 17151 0003HAYEHUS YMCET, IPU 3aITUCH
MaTEeMaTUYECKUX YTBEPKJIECHUN, COCTABIISITH OYKBEHHbBIE
BBIPA)XEHUS 10 YCIOBUIO 3aa4H.

HccnenoBaTh HECIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.

BbrunMcasTh UNCI0BOE 3HaUEHUE OYKBEHHOT'O BBIPAXKEHUS
IIPH 33JaHHBIX 3HAYEHUAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U IUIOIIATN
MPSIMOYTOJIbHUKA, KBA/IPATa; JJIMHBI OKPYKHOCTH, TJIOIAIN
KpPYyTa; BBIIOJHATH BHIYUCJIEHHS 110 3TUM (hOopMyJIaM.
CocraBasth popMyJibl, BEIPAKAIOIINE 3aBUCUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1ICHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTb; POU3BOIUTEILHOCTD, BpEMs, 00BEM
KOMIIOHEHTA. paboThI; BEIOIHATH BBIYUCIICHUS IO 3TUM (PopMyJiaM.
DopMmyiibl HaxoauThs HEM3BECTHBIN KOMIIOHEHT apU(PMETUIECKOTO
JNEUCTBUS
Harmsannas reomerpusi. 14 YeTpIpexyrojibHUK, N3006paxkaTh Ha HEIMHOBAHHOM M KJIeTYaTOU Oymare
@urypsl Ha IIIOCKOCTU IpUMEPHI C MCTOJIb30BAHUEM UYEPTEKHBIX HTHCTPYMEHTOB
YCTHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIbHUKH C 3alaHHBIMU CBOMCTBAMH:
[IpsiMOyTONBHUK, C apajuieJIbHBIMHU, NIEPIICHINKYISIPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JIMaroHaJieH.
N3mepeHnue yrios.
Bunsr
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OyTOJIbHUKA.
[Tnomanb purypsl.
DopMyJibl
nepumeTpa

Y TUIOIIAIH
IIPSIMOYTOJIBHHKA.
[TpubnumxenHoe
U3MEPEHUE IIIOIIAAN
duryp.
[IpakTrueckas

CTOPOHAMM, MPSAMBIMH yTJIAMH U AP., PABHOOCAPECHHBIH
TPEYTOJIbHUK.

Ipennarath 1 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
MTOCTPOCHHUS.

HccaenoBaTh, HCIOJIB3YS AKCIIEPUMEHT, HAOIIOIEHUE,
MO/JICTUPOBAaHUE, CBOMCTBA IPSIMOYTOJIbHUKA, KBaApaTa,
pa30MBaTh Ha TPEYTOJILHHUKH.

O060CHOBBIBATH, ONIPOBEPTATH C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKACHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKICHUS.

HN3MepsATHh U CTPOUTH C IOMOIIBIO TPAHCIIOPTHUPA YTJIbI,

B TOM YKCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaTh OCTPbIC, IPSAMBIE, TYIIbIEC, PA3BEPHYTHIC YTIIbI.
Pacno3naBathb, H300pakaTh OCTPOYTOJIbHBIMN,
MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHHUKH.

Bopruncastb nepuMeTp MHOTOYTOJIbHUKA, TIIOMIA/b
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pabota «Ilnomanp
KpyTa

MHOT'OYTOJIbHUKA pa30MeHUEM Ha MPSIMOYTOJILHUKH,

Ha paBHbIC (DUTYPBI, UCTIOIB30BATh METPUUCCKUE STUHUIIBI
M3MEPEHMS JIJTMHBI U TUIOMIA TN,

HNcnonb3oBaTh NpUOIMKEHHOE U3MEPEHUe JIJIH

Y IUIOIIAICH Ha KJeT4aTor OymMare, IpuOIMKEHHOE
M3MEpPEHME JUTMHBI OKPYKHOCTH, TUIOIIAAN Kpyra

[ lo1OKUTETBLHBIE
Y OTPUIATEIIbHBIE YKCIIa

40

Llenwie uncna.
Monayne yuncna,
reoMeTpuyecKas
UHTEPIpETalns
Moys. UucinoBbie
MIPOMEKYTKH.
[TonoxurenbHbIE

U OTpHUIIATEIIbHBIC
yucina. CpaBHeHUe
MOJIOKUTEITBHBIX

U OTPUIIATEIBHBIX
quced.
Apudmernueckue
JIEUCTBUS

C TOJIOKUTEIbHBIMU
U OTpULATEIbHBIMU
YUCIIAMU.

Pemienne TekcTOBBIX
3a/1a4y

IIpuBoaAMTH NPUMeEPHI UCIIOIB30BAHUS B PEATILHON KU3HU
MOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxkaTsh 1enble YNCIIA, TOJT0KUTETBHBIE

Y OTPHULIATENBHBIC YHCIIa TOYKAMU Ha YMCIOBOM MPSIMOH,
HCMOJIb30BATh YHCIIOBYIO MPAMYIO JJISI CDABHEHUS YHCEIL.
IIpuMeHATH NpPaBUJIA CPABHEHUS, YIIOPAA0YUBATDH LIETIbIE
4yucia; HAX0AUTh MOAYJIb YUCIA.

DopMyJIMPOBATH MPABUJIA BBIYNCIICHUS C IOJIOKUTEIbHBIMA
Y OTPULIATENbHBIMH YHCJIaMU, HAXOAMTh 3HAYCHUS
YUCIIOBBIX BBIPAKEHUN, COJICPKALINX ICUCTBUS

C IOJIOKUTEJIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHUS

JUIsI Ipe0Opa30BaHMs CYMM U MPOU3BEICHUN
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Hpe,IICTaBJIGHI/Ie JaHHBIX

[IpsimoyrosibHas
cUCTEMa KOOpAUHAT
Ha MJIOCKOCTH.
Koopaunatel Touku
Ha IJIOCKOCTH,
abOcrcca

Y OpJIMHATA.
Cronbuarsie

U KPYTOBBIC
JarpaMMal.
[IpakTrueckas
pabora «ITocTpoenue
JTarpaMm.
Pemienne TekCTOBBIX
3a/1a4, CoAepKaIINX
JaHHbIE,
MIPE/ICTaBIICHHbBIE

B Ta0IMIIaxX

U Ha JuarpaMmmax

OO0BSICHATH M HJLUIIOCTPUPOBATH MOHATHE IPSIMOYTOJIBHOMN
CHUCTEMBbI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPJIMHATHOU INTIOCKOCTH
TOYKU U (PUTYPHI MO 3aJJaHHBIM KOOpAMHATAM, HAXOAUTh
KOOpJIUHATHI TOUEK.

Yurath cToi04YaThie U KPYroBbIC JUATPAMMBI;
HHTEPNPETUPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC
qarpaMMsl.

HUcnoab3oBaTh HHPOPMALUIO, TPEACTABICHHYO

B Ta0JUIaX, HA IMarpaMmax JJis pelIeHnust TEKCTOBBIX 3a/1a4
Y 337]a4 U3 pealbHOU KU3HU

Harnsanas reometpus.
@uUrypsl B IpOCTPAHCTBE

[IpssMoyTroNbHBIN
napasuiesienumne,
KyO, mpu3ma,
nMpamMujia, KOHycC,
WIHHJP, 11ap

u cdepa.
N3o06paxkenue

Pacno3naBaTh Ha yepTexax, pUCyHKAX, ONMMMCHIBATH
MApaMULly, IPU3MY, HAJIMH]IP, KOHYC, IIap, H300pasaTh X
OT pyKH, MOJAEJMPOBATH 13 OyMaru, MiacTUINHA, TPOBOJIOKU
U 1p.

I[IpuBoguTh NpUMepPbI 00HEKTOB OKPY>KAIOIIETO MUPA,
UMEIONINX (OPMBI HA3BaHHBIX TEIl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIKHA, peOpO, TPaHb,
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHUKOB,
UJIMHIpa U KOHYCA.
[IpakTrueckas
paborta «Co3nanue
Moenen
POCTPAHCTBEHHBIX
buryp».

ITonsatne o6beMa;
€IMHUIIBI U3MEPEHUS
oobema. O6beM
PSIMOYTOJIBHOTO
napasuieNIenumne na,
Ky0a, popMyibl
o0bema

OCHOBAHUE, BBICOTA, PAaJINyC U TUAMETP, Pa3BEPTKa.
N3yuaTh, NICTIONB3YS IKCIIEPUMEHT, HAOIIOJICHUE, U3MEPEHHUE,
MOJICIIMPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONMCHIBATH
CBONMCTBA HAa3BaHHBIX TEJ, BHIABJIATH CXOICTBA

U Pa3JIHYMA. MEXKIy MUPAMHUION U TPU3MOM; MEXKIY
UWIHHAPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BepTku napauienenuneaa, Kyoa, mpu3Msl,
MAPaMHU/JIbl, KOHYCa, HUJIUHIPA; KOHCTPYUPOBATh JaHHBIE
TE€JIa U3 Pa3BEPTOK, CO3/1ABATh UX MOJCIIH.

Co3aaBaTh MoJIeJIM IPOCTPAHCTBEHHBIX GUTYp (13 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh HA MOAesIX: ITTUHBI peOep MHOTOTPAaHHUKOB,
JUaMeTp mapa.

BoiBoauth popmyJy ooObema mpsiMOyToJIbHOTO
napajuieienuneaa.

Boruncasats no popmysiaMm: 06beM MPSIMOYTOIBHOTO
napajuienienunesa, Kyoa; uCroib30BaTh €AMHUIIBI U3MEPECHUS
o0beMa; BBIYMCIATH 00BEMBI TEJ, COCTABJICHHBIX U3 KYOOB,
napajuielIenune0B; pemaTh 3a4a4M C PeaIbHBIMU TaHHBIMU

[ToBTOpEeHue, 06001IEHNE,
cUCTEMaTH3aIHs

20

[ToBTOpEHUE
OCHOBHBIX HOHSITHM
Y METOJIOB KYpCOB
5 1 6 KaccoB,
000011IEH1E

BbIYHCIATHh 3HAaYCHUS BBIPAXKEHNM, COJIEPIKAIUX
HATypaJIbHBIE, LIEJIbIC, TTOJIOKUTEIBHBIC U OTPULIATEIbHbBIC
Yucia, OOBIKHOBEHHBIE U IECITUYHBIC IPOOU, BHITIONHATH
npeoOpa3oBaHMs YUCEI U BBIPAKEHUM.

Bp10upaTh c10c00 CpaBHEHUS YUCEII, BBIYUCIICHUM,
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U CUCTEMAaTHU3aIUs
3HAHUU

NPUMEHSITh CBOMCTBA apu(PMETHUCCKUX JeHCTBUIN

JUISL pAallMOHAJIN3AI[MY BBIYMCIIEHUMN.

PemiaTe 3aga4n U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JIJI PEUICHUS 3a/1a4 U3 IPYTUX
MPEIMETOB.

PemiaTh 3a1a4u pa3HbIMHU C1IOCO0AMH, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a]aUH.

OcynecTBJIATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JICHCTBUM
Y CAaMONIIPOBEPKY pe3ybTaTa BEIYUCICHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJBHASA 3AIINCKA

Aunrebpa SIBISE€TCS OJJHUM U3 OMOPHBIX KypCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUS:
OHa oO0ecleuynBaeT W3YYEHHUE JPYTUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOTr'O, TaK
U TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIsi MPOJOJDKEHUST 00pa30oBaHMUs
U B TIOBCEIHEBHOW >KM3HHU. Pa3zBuTHe y OOydalomMXCS HAYYHBIX MPEACTABICHUN
0 TPOUCXOXKJEHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuid, croco0e OTpaxeHus
MaTeMaTU4eCKOW HAyKOWl SIBIGHMM M TPOIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4eCKOro MOJCIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAayeCTB MBINLIICHUS, HEOOXOAMMBIX
JUISl aJlaliTallii B COBpeMEeHHOM 1 poBoM obiectBe. M3yueHue anredpsl o0ecreunBaeT
pa3BuUTHE YyMEHHUsA HaOII0JaTh, CpPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL W BBIBOJBI, (OpMyIUpoBaTh yTBepxkAcHUsA. OcCBoeHHE Kypca anreOpbl
obecrieunBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYalOlUXCA: OHU HCIHOJIb3YIOT
JNEYKTUBHbIE W WHAYKTUBHBIE paCCyXIeHHUs, OO0O0OIIeHME U KOHKPETHU3ALUIO,
abcTtparupoBanue u aHanoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSITENIbHOM JESTEILHOCTH OOYYalolUXCs, TOITOMY CaMOCTOSITEILHOE PEIICHHE
3a/1a4 SBJISIETCS peaau3aiueil e TeIbHOCTHOTO MPUHIINIA 00yUYEHUS.

B crpykrype mporpammbl yueOHOTO Kypca «Ausredpa» jisi OCHOBHOTO OOIIEro
00pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJIUUYECKUE JIMHUU:
«Hwucna u BEIYUCIICHUSY, « ANTre0OpandyecKue BRIPaXKEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxpas HU3 3THX COAEPKATEIBHO-METOJMYECKUX JIMHUKA PpPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYCHHS Kypca, B3aUMOACHCTBYS C IPYTUMH €r0 JIMHUSMH.
B xozae nzydyenus yaeOHOTO Kypca 00yJaronuMcst MPUXOIUTCS JIOTUYECKHA PacCyKIaTh,
UCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B CBA3M ¢ 3TUM B mporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC OCHOBBI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YeCKOro oOpa30BaHUsS M CIOCOOCTBYIOIIWE
OBJQJCHUIO OOYYaIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTEMaTUYECKOTO  SI3bIKA.
CopeprxaTeabHOU B CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay SBisieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yucia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JaJIbHEHIIIETO
U3YUYCHUS] MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOUIUXCS JIOTMYECKOIO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TOJIb30BAThCS QJITOPUTMaMM, a TaKXKe
IPUOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX IS TIOBCETHEBHOU IKU3HH.
Pa3BuTue mNOHATHS O 4YMCIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUSl CBSA3aHO
C palMOHATILHBIMUA W HPPAIMOHAIBHBIMUA YUCIaMH, (OPMUPOBAHHEM TIPEICTABICHUN
O JCUCTBUTEIBHOM YHUCJE. 3aBEpPUICHUE OCBOCHUS YKMCJIOBOM JIMHHUM OTHECEHO
K cpeHeMy o01meMy 00pa3oBaHHUIO.
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CopnepxkaHue IBYX alreOpandecKux JTUHUN — «AnreOpandeckue BBIPKCHHS
U «YpaBHCHHS W HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHMIO y OOYYAFOIIMXCS
MaTeMaTU4YeCKOro arrnapara, HeOOX0AUMOTO JJIs PEIICHUS 3a]1a4 MATEMATUKHU, CMEXKHBIX
NpeaMETOB M NPaKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro oOIIero
oOpa3oBaHusl yueOHBIH MaTepuall TPyNIUPYETCS BOKPYT pallMOHATIbHBIX BBIPaXKCHUH.
Anrebpa JeMOHCTpPHpPYET 3HAUYCHHE MATEMAaTUKH KaK fA3bIKa [UJISI TOCTPOCHUS
MAaTeMaTHYECKUX MOJEJIEN, ONIMCAHUS MPOLIECCOB U SBJICHUUN peanbHOro mupa. B 3amaun
oOydeHus anreOpe BXOAAT TakKe TallbHEHIIee pa3BUTHE aITOPUTMUIECKOTO MBIITUICHHSI,
HE0OXOIMMOTro, B YaCTHOCTH, JJII OCBOCHHUS Kypca HH(DOPMATUKH, W OBJIAJICHUC
HaBBIKAMH  JICTyKTUBHBIX paccyxaeHuii. IIpeoOpa3zoBanue CHUMBOJBHBIX —(opM
CIIOCOOCTBYET  pa3BUTHUIO BOOOpaKE€HHUsS, CIOCOOHOCTEM K  MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxkanvue (QyHKIIMOHAIBHO-TpaUUECKOW JIMHUM HAICICHO Ha TMOJTy4YeHHUE
oOydJaronmumMucss 3HaHUN O (QYHKIUSAX KaKk BaKHEWIIEH MaTeMaTHU4ecKOW MOAENU
JUTsl OTIMCAHMSI M WCCIIENOBAaHUS Pa3HOOOPA3HBIX IMPOIIECCOB WM SBJICHUN B MPUPOJIC
u obmectBe. M3ydenne marepuana CriocCOOCTBYET Pa3BUTHIO Y OOYyYArONIUXCSl YMEHUS
UCIIOIb30BaTh PA3JUYHbIE BbIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIAJ B (POPMUPOBAHUE TIPEACTABICHHUM O POJIU
MaTeMaTUKH B Pa3BUTUU UBWIN3ALUHA U KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7—9 Kjaccax M3y4aeTcsl yU4eOHBIM Kypce «Anredpay,
KOTOPBIM  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl coaepxanus: «Ywucna
U BBIUHCICHUS», «ANTeOpandecKkue BbIPpAXKEHUS», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIMNY.

OO0miee 4YKCIIO 4YacoB, PEKOMEHJOBAaHHBIX [UIsI H3Y4Y€HUs Yy4eOHOTro Kypca
«Anrebpay», — 306 wyacoB: B 7 kimacce — 102 yaca (3 yaca B Henmenwoo), B 8 kimacce —
102 gaca (3 yaca B Hezent0), B 9 kimacce — 102 yaca (3 yaca B HEZIEIHO).

COIAEPKAHUE OBYYEHUA

7 KJIACC
Yucna v BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OAHOU (HOPMBI 3amKch APOOEit
K apyroi. lloHsTMEe palMOHAIBHOrO 4YHUCHa, 3alUCh, CPABHEHUE, YNOPSAOYMBAHUE
palMoOHANIbHBIX 4HceN. ApupMeThyecKHe AEUCTBUS C paUUMOHAIBHBIMU YHUCIAMHU.
Pemenue 3a1a4 U3 peaqbHON NPAKTUKHU HA YaCTH, HAa IPOOU.

CreneHb C HaTypajbHBIM IIOKa3aTeJeM: OIpejaesieHue, MpeoOpa3oBaHUe
BBIPAKEHUI Ha OCHOBE OIPEIENICHMs], 3anuch OonbIIMX yuced. I[IpoueHThl, 3amuch
NPOLIEHTOB B BHJAE ApoOM U JpoOM B BHJIE€ MNPOLUEHTOB. TpH OCHOBHBIE 3aJauM
Ha IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATbHON PAKTHUKHU.

IIpyuMeHeHne PU3HAKOB JEIMMOCTH, PA3JIOKEHNE HA MHOYKHMTENIM HATYpPaJbHBIX
YHUCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsAMasi U 00paTHask NpONOPLHUOHATILHOCTH.
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AsredOpanyecKue BbIPasKeHUsI

[lepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAKEHUSA C TepeMeHHoW. JlomycTumsbie
3HaueHus TnepeMeHHbIX. [IpencTaBieHue 3aBUCMMOCTH MEXKIY BEIUYMHAMHU B BUJE
dbopmynbl. Beruncnenuss mo ¢dopmynam. IIpeoOpazoBanue OyKBEHHBIX BBIpaXKCHHI,
TOXKJIECTBEHHO PAaBHBIC BBHIPAKEHMUsI, IIPaBUJIa MPEeoOpa3oBaHusl CYMM U MIPOU3BEIICHUH,
IpaBuiia PaCKPhITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIaraeMbiX.

CBoiicTBa CTENEHU C HaTyPaJIbHBIM MTOKA3aTEIIEM.

Onnownensl ¥ MHorouseHbl. CteneHb MHorouieHa. CloO)KeHHe, BbIYUTAHUE,
YMHOXEHHE MHOTrOwIeHOB. DopMyibl COKpAIIEHHOTO YMHOXXEHUS: KBaJpaT CyMMBbI
U KBajapaT pasHocTH. PopMmyrna pa3HOCTH KBaApaToB. Pa3iiokeHWe MHOrO4JIEHOB
Ha MHOXUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, TMpaBwia MpeoOpa3oBaHUsl  ypaBHEHUS,
PaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHeHOE ypaBHEHUE C OJTHOW ITEPEMEHHON, YMCIIO KOPHEW JJUHEMHOTIO YPAaBHEHNS,
pelieHre JHMHEHHbIX ypaBHeHUN. COCTaBIE€HHE YpPaBHEHUW MO YCIOBHUIO 3aJayH.
Penrenue TeKCTOBBIX 3aJ1a4 C TOMOIIBIO YPaBHEHUH.

JluneitHoe ypaBHEHHE C JBYMs TepeMeHHbIMH M ero rpaduk. Cucrema IBYX
JIMHEWHBIX YPaBHEHUH C BYMsI IEPEMEHHBIMU. PellleHre CUCTeM YpaBHEHUM criocOOOM
MOJACTAHOBKHU. [ [puMepsI penieHunst TEKCTOBBIX 33/]1a4 € MOMOIIBIO CUCTEM YPaBHEHHUM.

DYyHKIUU

Koopaunara Touku Ha npsimMoii. UnclioBbIe MPOMEXKYTKH. PaccTosiHue MeX 1y IByMst
TOYKaMU KOOPJMHATHOU IPSIMOM.

[IpsimoyronbHas cucrema koopauHatr, ocu OX u Oy. Abcimucca u opuHaTa TOYKU
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amanabix popmynamu. YteHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue pynkiuu. ['paduk dynkuuu. CoiicTBa
bynkuuii. Jluneitnas Gyuknus, ee rpaduk. 'paduk ¢pynkuuun y = |x|. I'paduueckoe
PELICHNUE JTUHEWUHBIX YPABHEHUIN U CUCTEM JIMHENHBIX YPABHCHUH.

8 KJIACC
Yucsa 1 BoIYUCITCHUS

KBaapatHsbrit kopeHs u3 uncina. [lonstue o0 uppanronaabHoM uncie. JlecsTuanbie
NpUOITMKEHUST HppaAlMOHAIBHBIX 4YHcen. CBoOWCTBa apu(PMETHYECKUX KBAJIPATHBIX
KOpHEH 1 MX MPUMEHEHHE K PEe0OPa30BAHUIO YHCIOBBIX BHIPAKEHUN W BHIYUCICHUSM.
JleCTBUTEIIBHBIC YHCIIA.

Crenens ¢ LenbIM MOKa3aTesieM U ee cBolicTBa. CTaHlapTHas 3alIMCh YUCIA.

AJiredpanyecKue BbIPaKeHHUS
KBagpaTHblii TpexujieH, pa3joXKeHHE KBaJPAaTHOTO TpeX4wieHa Ha MHOXKHUTEIH.
Anrebpanyeckast Apods. OCHOBHOE CBOMCTBO anredpanyeckoil npodu. Cioxenue,
BBIYMTAHNE, YMHOKEHUE, IeJICHNE alredpandeckux Apooeil. PanmoHansHbie BRIpaXKeHUs
U UX NpeoOpa3oBaHUE.
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YpaBHeHHs M HEPABEHCTBA

KBanparnoe ypaBHeHue, ¢opMylia KOpHEH KBaJpaTHOTO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHEHUM, CBOISIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocrenmne
IPOOHO-pallMOHANIbHBIE YPAaBHEHUS.

I'padprueckass uHTEpHpeTalUsi YPAaBHEHHUW C JIBYMsS IEPEMEHHBIMHM U CHUCTEM
JIMHEVHBIX YPABHEHUM € IByMs IIepeMeHHbIMU. [IprMepshl pelieHus: CucTeM HEJIMHEUHBIX
YPaBHEHHMU C IBYMs IIEPEMEHHBIMMU.

Periennie TEKCTOBBIX 3a/1a4 anreOpanyecKuM CriocoOoM.

UucnoBble HEPABEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHMIBHOCTE HEpABEHCTB. JIMHETHBIE HEPABEHCTBA C OJJHOM NepeMeHHOU. CHCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOYyHKIUU

[Tonstue ¢ynkuuu. O6Gnacte onpeneneHUs U MHOKECTBO 3HAUEHUH (PYHKLUU.
CrniocoObI 3a1aHMs PYHKLIMA.

I'padux pynkumu. Urenue cBoicTB pyHKIMM no ee rpaduky. [Ipumeps! rpadukos
(GYHKIMH, OTpaXxaromux peajibHble IPOLECCHI.

@OyHKINH, ONUCHIBAIOIINE MPAMYIO U 00paTHYIO MPONOPIHMOHATbHBIE 3aBUCMOCTH,
ux rpapuxn. Oynkiun y = X2,y = X3, y =Vx, y=|x|. I'paduueckoe pereHne ypaBHeHHit
Y CUCTEM YPAaBHEHUM.

9 KJIACC
YucJia 1 BbIYUCTIEHUSA

PanonanbHbpie uwucna, UppalMOHANIBHBIE YHCIA, KOHEUHbIE W OECKOHEUHbIC
JecATUYHbIe TpoOu. MHOXKECTBO JCHUCTBUTEIBHBIX YUCEN, JICHCTBUTENIbHBIC YHCIa KaK
OECKOHEUYHbIE JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIbHBIX YUCEII U KOOPAUHATHOW MPSMOM.

CpaBHeHHE JISHCTBUTEIBHBIX YHCEN, apu(METHICCKHE JCHUCTBUS C IEHCTBUTEIHHBIMU
YHCJIaMU.

PasMepbl  0OOBEKTOB  OKpYXAalomero MHpa, JUIMTEIBHOCTH  IPOIECCOB
B OKPY’KaloIlleM MHUPE.

[IpubnmxenHoe 3HAYEHHE BEJIMYMHBI, TOYHOCTHh MpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJabTaToOB BHIYHCICHUMN.

YpaBHeHUs M HEPAaBEHCTBA

JluneriHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBONSINMXCSA K KBaJpPaTHBIM.
buxsanpatHoe ypaBHeHue. I[Ipumepbl pemieHus ypaBHEHUH TPETbEUM U UYETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOXKHUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHMU. PelneHne TEKCTOBBIX 3amad
anreOpandeckiuM METOIO0M.
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VYpaBHeHHE C OByMs TEpPEeMEHHBIMH U ero rpaduk. Pemenwe cuctem aByx
JIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMHU. PellIeHre cucTeM AByX ypaBHEHHM, OJHO
U3 KOTOPBIX JMHEWHOE, a Ipyroe — BTOpoil cTemeHu. ['paduueckas mHTEpHpeTanus
CHCTEMBI YPAaBHEHHM C IBYyMS IIEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3a/1au aareOpandyeckKuM CriocoooM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OAHOU nepeMenHoil. KBagpaTtHsie HepaBeHcTBa. ['paduueckas
WHTEpIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DyHKUNH
KBanpatuunas ¢pynkuus, ee rpadux u cBorictpa. [lapabona, KoopaAHMHATHI BEPIITUHBI
napaboJbl, 0Ch CAMMETPHUH MTapadOJIbI.

I'papukn  ¢yukumii: y = kx, y= kx+b, y = L y=x3y =% y=|x|,
X
Y X CBOMCTBA.

YucaoBble M0CAEA0BATEIbHOCTH U IIPOrPECCHH

[ToHsiTHE YKMCIOBOM  MOCIEIOBATEIBHOCTH. 3aJaHUE  MOCJIEA0BATEIbHOCTH
peKkyppeHTHOH hopMyoi u popmysioit N-To YiIeHa.

Apudmernueckass u TeoMeTpudeckas mporpeccur. DopMmynsl N-ro  YiIeHA
apuhMETHIECKON U TEOMETPUIECKON TPOTPECCUIM, CYMMBI IEPBBIX N UJICHOB.

N3o00pakenne WieHOB apuMETHIECKON M TEOMETPUUYECKON MPOTPECCHii TOUKaMHU
Ha KOOPJAWHATHOM TUIOCKOCTH. JIMHEWHBIH W SKCHOHEHUHMANbHBIA POCT. CI0XKHBIE
IIPOLICHTHI.

IHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIC pe3yNbTAaThl OCBOCHHS MPOTpaMMBI y4eOHOTO Kypca «Aunredpay
K KOHIy 00y4eHus B 7 KJjacce.

Yuciia v BbIYUCICHUS

BrinmonuaTh, couerast yCTHbIE U MUChbMEHHbBIE PUEMbI, apupMeTUIECKue IeHCTBUS
C PallMOHAIBHBIMU YHCIIAMU.

HaxoauTe 3HaueHUs YUCIOBBIX BRIPAKECHUHN, TPUMEHSITH pa3HOOOPa3HbIE CIIOCOObI
Y MIPUEMBbI BBIYUCIICHUS 3HAYCHUHN IPOOHBIX BBIPAKECHUH, COJEpKAIINX OOBIKHOBEHHbIC
U JICCATUYHBIE APOOH.

[lepexomuts OT omHOM (OpMBI 3aMUCH YHUCEN K Jpyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JCCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAOUYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrisaTe yucnia.

BpInonHATh NPUKHUAKY M OLEHKY pe3yjibTara BBIYMCICHHM, OLICHKY 3HA4YCHUU
YUCJIOBBIX BBIPAKCHHUI. BBIMIONHATE JEUCTBUSA CO CTENEHSMH C HaTypaJbHBIMU
ITOKA3aTeIISIMU.
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[IpumMeHATh TpPU3HAKK JETUMOCTH, Pa3JIOKCHHE HAa MHOXHUTEIH HATypalbHBIX
YHUCelL

PemaTe IpakTHKO-OpUEHTUPOBAHHBIC 331291, CBSI3aHHBIC C OTHOIICHUEM BEJINYHH,
IPOIOPIIMOHATLHOCTBIO  BEJIMYMH, IMPOICHTAMH, HHTEPIPETUPOBATh PE3yJIbTATHI
peIICHMS 3a1a49 C yYeTOM OTPaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX
0OBEKTOB.

AJsireOpanyecKue BbIPasKeHMsI

Hcnonp3oBaTh anreOpanvyeckyl0 TEPMUHOJOTHIO W CHUMBOJIMKY, HPUMEHSATH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxonute 3HaueHUst OyKBEHHBIX BBIPOKEHHM TIPU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHus II€JI0T0 BBIPAKEHHUS B MHOTOYJIEH NPUBEICHHUEM
MOAOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BbINOTHATH YMHOXKEHHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITH (POPMYJIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3I0KeHUE MHOTOWICHOB HA MHOXHUTEIHU C MIOMOIIBIO BHIHECCHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKHU ClIaraeMbIX, MPUMEHEHUs G(OopMys
COKpAIIEHHOT'0 YMHOKEHHS.

[IpumMensaTy npeoOpa3oBaHUsT MHOTOWICHOB ISl PEIISHUS pPa3IudHBIX 3a]a4
U3 MaTEMaTHUKHU, CMEKHBIX IPEJAMETOB, U3 PEATbHON MPAKTUKH.

Hcnons3oBaTh  CBOWMCTBA  CTENMEHEW C  HATypaJlbHBIMHU  IIOKa3aTeNISIMU
JU1s1 TpeoOpa3oBaHus BhIPAXKEHUM.

YpaBHeHUS M HEPABEHCTBA

Pewiats nuHeliHbIE ypaBHEHHS C OJHOM EPEMEHHOM, MPUMEHSS IPaBUIIa Iepexoaa
OT MCXOJHOTO YpPaBHEHUS K PAaBHOCWIBHOMY eMmy. lIpoBEpSTH, SABISETCA M YHUCIIO
KOpPHEM ypaBHEHHS.

[IpumensaTey rpaduyeckue METONbI MPHU PEIICHUM JIMHEWHBIX ypaBHEHUN U HX
CUCTEM.

[TonOupaTe npUMepskl Map YUCEN, ABISIIOUIUXCS PEHIEHUEM JIMHEHHOTO YPaBHEHHUS
C IBYMSI TIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaWiK JIMHEHWHOTO ypaBHEHHUS C JIBYMS
MePEMEHHBIMH, MOJIB3YSICh TPAPUKOM, PUBOJAUTH IPUMEPHI PEIICHUS YPABHEHUS.

PemaTte cucteMbl ABYyX JIMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMH, B TOM YHCJIE
rpaduyecky.

CocTtaBisiTh U pemiaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEHMHBIX YpaBHEHUU
[0 YCIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/Ja4d
IIOJIyYE€HHBIN PE3YJIbTAT.

DOYyHKIUU
N300pakath Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM

KOOpAWHATAM, Jy49H, OTPE3KH, HWHTEpPBajbl, 3alHCHIBATh YHCIOBBIC MPOMEKYTKH
Ha aIre0panyecKoM S3bIKE.
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OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOUKH I10 3a/JaHHBIM KOOPAHMHATAM, CTPOUTH
rpaduku nuHeHbIX QyHkumii. CTpouts rpaduk pyHKINU y = |x|.

OnuceiBaTh C MOMOIBIO (PYHKINNA W3BECTHBIE 3aBUCUMOCTU MEX]y BEIMUMHAMMU:
CKOPOCTh, BPEMsl, pacCCTOSIHUE, I[€Ha, KOJIUYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00beM padoTHI.

Haxoauts 3HaueHue pyHKIMU MO0 3HAYCHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuid cnocod NPEACTABICHHUS W aHanu3a WHGOpMAaINH,
U3BJIEKaTh M WHTEPIPETHPOBATh WHGOPMALMI0O U3 TpapUKOB PEATbHBIX MPOIECCOB
Y 3aBHCHUMOCTEHN.

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS MPOrpPaMMbI Y4eOHOTO Kypca K KOHITY
o0ydeHus B 8 KJacce.

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh Ha4aJIbHBIE IIPEACTABICHUS O MHOXECTBE JEHCTBUTEIIBHBIX YHUCEI
JUIA CpaBHEHMs, OKPYIJICHHS W BBIUMCICHMH, M300pa)xkaTb EHCTBUTENIbHBIE YHUCIIA
TOYKaMHU Ha KOOPAUHATHOU IIPSAMOM.

[IpumeHATs TOHATHE AapU(METUYECKOr0 KBAaAPAaTHOTO KOPHA, HAXOJUTh
KBaJI[paTHbIE KOPHHM, HCIOJb3ysl MpPU HEOOXOIUMOCTH KaJbKyJATOpP, BBINOJHATD
npeoOpa3oBaHus BBIPAKEHUN, COJIEpKAIIUX KBaJpaTHbIE KOPHH, UCIIOJb3Yys CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3anmucu OOJBUINX U MATBIX YHCEI C MOMOIIBIO JECATHUHBIX Ipo0eit
u crernenen uncia 10.

AJiredpanyecKue BbIPaKeHHUS

[IpuMeHSTh TOHSATHE CTEMEHHU C LIETBIM MOKa3aTeIeM, BBITOJIHITH IPeoOpa3oBaHus
BBIpaKEHUMN, COACPIKAIIMNX CTETICHH C IIEJIbIM MOKa3aTeJIeM.

BbINONMHATE  TOXKJIECTBEHHbIE MPEOOpa30BaHUS  PAlMOHAIBHBIX  BBIPAXKEHUU
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOYJICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknaapiBaTh KBaApaTHBINA TPEXUJICH HA MHOKUTEIH.

[IpuMenarp mpeoOpa3oBaHMsI BBIPAKEHU ISl PEIICHUS] PA3NIMYHBIX 3a7ad
U3 MaTEMaTUKHU, CMEKHBIX TIPEJAMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHUS M HEPABEHCTBA

Pemwlare sMHEWHBIE, KBaJapaTHBIE YpPaBHEHUS W pPaALMOHAJIbHBIC YpPaBHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

IIpoBoauTe mpocrenime ucciel0BaHus YPaBHEHUW U CUCTEM YPaBHEHUM, B TOM
4yciae € IPUMEHEHUEM TIpapUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, HUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PELIECHHUs, €CJIU UMEET, TO CKOJIBKO, U IIPOYEE).

IlepexonuTh OT CIOBECHON (POPMYJIUPOBKH 3a/laudl K €€ anreOpanyeckoil MoJenu
C IIOMOILBIO COCTAaBJICHUS YPAaBHEHHUsI WM CHUCTEMBl YPAaBHEHUM, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/J1a4H I1OJyYEHHBIN pPE3ysIbTar.
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HpI/IMGHSITI) CBOMCTBA YMCIIOBBIX HCPAaBCHCTB IJIA CpPAaBHCHHA, OLCHKHU, PCIIATH
JIMHCHHBIC HCPaBCHCTBA C OHHOﬁ HepeMeHHOﬁ N X CHUCTCMbI, JaBaTb rpa(bnqea(y}o
HWIUTIOCTPpAIUuIO MHOKCCTBA pel_HeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOYyHKIUU

[lonnmMath M UCHOJB30BaTh (PYHKIMOHAJIbHBIE MOHSTHS U A3BIK (TEPMUHBL,
CUMBOJINUECKHE OOO3HAYCHMS), ONpEeACNsITh 3HaueHWe (YHKIUMU 10 3HAYCHUIO
aprymeHTa, OIpeaessaTh CBOMCTBA (DYHKIMU MO €€ rpaduKy.

Ctpoutb rpaduKku 3JIeMEHTApHBIX GYHKUIUN BUAA:

y=_,y=x% y= x3,y = VX, y = |x|, onuckIBaTh CBOICTBA YHCIOBOI (HyHKIMH
pa

1o ee rpaduky.

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 9 kiacce.

YucJia ¥ BoIYHCIEHUS

CpaBHHBATH U YIIOPAI0YMBATH PAMOHAIBHBIE K HPPALIMOHAIBHBIC YUCIIA.

Breinmonuare apudmernyeckue NEUCTBUS C PAMOHAIBHBIMU YHCIAMH, COYETast
YCTHBIE W TIMCHBMEHHBIE TMPHUEMbI, BBIIIOJHITH BBIYMCICHUS C HWPPALMOHATBLHBIMU
YHCJIaMU.

HaxoauThe 3HadeHUs CTENEHEW C LENbIMUA IMOKA3aTesIMU U KOPHEH, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JIEUCTBUTEIBHBIC YKCJA, BBIINOJHATH HPUKUIAKY  peE3yJbTara
BBIYMCIICHUH, OLICHKY YHCIIOBBIX BHIPAKCHUMH.

YpaBHeHHs M HEPABEHCTBA

Pemate nuHElHBIE U KBaJpaTHbIE YPAaBHEHWs, YPAaBHEHMUs, CBOJALIMECSH K HUM,
npocrenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

PemaTte cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C IBYMS IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHUM, B KOTOPBIX OJIHO YPAaBHECHUE HE SABJISACTCS JTUHEUHBIM.

Pemarb TekcToBbIE 3a1aun anreOpandeckuM CIIOCOOOM € MOMOIIBIO COCTABICHUS
YPaBHEHHMS WIM CUCTEMBI ABYX YPABHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBOAMTE MpOCTEUIINE UCCIEAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qiuclie C MPUMEHEHHEeM TpaduyecKux MpencTaBieHui (ycTaHaBIMBaTh, WMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHHUS, €CJIU UMEET, TO CKOJIBKO, U IPOYEE).

PemaTp nuHeliHbIE HEPaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, N300pa)KaTh pelIeHUE
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMCBHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cucTteMbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOILKE
KBa/IpaTHOE HEPaBEHCTBO, M300paXkaTh PEILIEHHWE CUCTEMbl HEPABEHCTB Ha UYMCIOBOU
IIPSAMOM, 3aIMCBHIBATh PEUIEHUE C IOMOLIBI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUN Pa3JIMYHBIX 331a4.

47



denepanbHas pabovast nmporpamMa | Martematuka. 5-9 kiaccel (0a30BbIil ypOBEHb)

DOYyHKIUU
Pacrio3naBate  GyHKIIMM  W3Y4YEHHBIX BHJIOB. [lOKa3piBaTh CXEMAaTHUYECKU
pacrmoyio)keHHE Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIuMi Buma: y = kx,

k _
y=kx+b y=_,y=ax2+bx+c, y= x3, y= VX, y=|x| B 3aBucumocru
X

OT 3HaYeHUN KO3 (HUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIUH.

Crpouth W H300paKaTh CXEMATUYECKHM TpapuKd KBAJPaTHUYHBIX (PYHKIH,
OINHCHIBATh CBOMCTBA KBAaIPATUUHBIX (QYHKIUH 10 UX rpadukam.

Pacnio3HaBaTh KBaJpaTMUHYIO (YHKLIHIO 1O QopMmyse, NPUBOIUTH IPUMEPHI
KBaJIPAaTUYHBIX QYHKIMI U3 peanbHOM XKU3HH, (DU3UKH, TEOMETPHUH.

YuciioBbIe OCJIEI0BATEIbHOCTH H IIPOTPECCH A

Pacno3HaBaTh apupMeTHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU MPU Pa3HbIX
croco0ax 3a7aHusl.

BbINONHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (hOPMYJT N-TO ueHa apuMeTHUEeCKON
Y TEOMETPUYECKOU MPOTrPeCCUil, CYMMBI IIEPBBIX N YWICHOB.

N3006paxaTs 4ieHbl IOCIEA0BATEIBHOCTH TOUKAMH HAa KOOPAUHATHON IJIOCKOCTH.

Pematp 3aga4n, CBSI3aHHBIE C YMCIOBBIMH IIOCIIEOBATEIBHOCTSAMM, B TOM YHUCIIE
3aJ]a4ud U3 peaibHOM KU3HHU (C MCIIOJIb30BAHUEM KaIbKYJIATOPA, IUPPOBBIX TEXHOJIOTU).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmvenoBanue paznena |KosnnyecTBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIBLHOCTH 00yYarOIUXCs
(Tembl) Kypca 4acoB coJiepKaHue
Urcla ¥ BEIYUCIICHUS. 25 [lonsitue CucreMaTU3UpPOBATH U 000raIIATH 3HAHUS
PanroHanbpHbIe ynciaa PaIMOHAILHOTO Yncia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH H YHOPSII0YMBATH IPO0H, TPeoOpPa30BHIBAS
NEeNCTBUSA IIPU HEOOXOIUMOCTH JI€CATHYHBIE IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMHA
yucinamu. CpaBHEHHE,
YIOPSAI0YUBAHUE
PallMOHATIBHBIX YHCEIL.
CreneHb

C HaTypaJIbHBIM
MoKa3aTeJIeM.
Penienre oCHOBHBIX
3a/1a4 Ha JIpoou,
MIPOLIEHTHI

Y3 pEATbHOU
MPAKTUKH.

[Tpu3Haku nenuMocCTH,
Pa3oKEHUS

Ha MHOKUTEIIHU
HaTypaJIbHbIX YHCE.
Peanbupie

OOBIKHOBEHHBIE B JIECITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATHYHYIO IPOOb.

IIpuMeHsATH pa3HOOOpa3HbIE CIIOCOOBI U IPHEMBbI
BbIYHCJIEHHUS 3HAYEHHUI JPOOHBIX BbIPAKEHUI,

coJiep KalliuX OOBIKHOBEHHBIE U JECATUYHBIE IPOOU:
3aMEHATh MPU HEOOXOAUMOCTH JACCATUUHYIO IPOOH
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUIHOU, IPUBOIUTD
BBIpaKEHHE K opMe, HanboJee yI100HOM /ISl BRIYUCIICHUH,
peoOpa3oBbIBAThH APOOHBIC BEIPAKEHUSI HA YMHOKCHHE

U JICJICHHUE JICCATUYHBIX APOOEH K ACHCTBUAM C ICIBIMU
YHCIIaMHU.

IIpuBOAUTH YK C/IOBBIE H OYKBEHHbIE MPUMEPbI CTETICHU
C HATypaJIbHBIM MOKa3aTeseM, OOBICHSS 3HAUCHUS
OCHOBAHMSI CTETICHH U MOKA3aTesl CTETICHH, HaXOIUTh
3Ha4YeHUS cTereHel Buaa a" (a — o0oe parmoHaaIbHOe
YuCJ0, N — HATYpaJbHOE YUCIIO).

IoHuMAaTBL CMBICT 3aMTUCH OOJBITUX YUCEI C TTOMOIIIBIO
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3aBucUMOCTH. [Ipsimas
1 oOpaTHas
IIPOITOPITMOHAIBHOCTH

JECATUYHBIX JIpoOeit u creneHel uncia 10, npuMeHsTh uX
B PCATBHBIX CHTYaIIHSX.

IIpuMeHsATH IPU3HAKH ACIIUMOCTH, PA3JIOKCHHS Ha
MHOKHUTEIM HATypaJbHBIX YUCEIL.

PemiaTh 3a1aum Ha 9YaCTH, IPOLICHTHI, TPOTIOPITUH,

Ha HaxoJAeHue ApoOu (poieHTa) OT BEJIMUUHBI U
BEJIMYHHBI TI0 €€ IpoOu (MPOIIEHTY), 1podu (TIpOIeHTa),
KOTOPBIN COCTABIISIET OJHA BEJIMYMHA OT APYTOM.
IIpuBoauTH, pa30upaTh, OLEHMBATH PA3INYHBIC PEIICHNUS,
3aMucH pelieHui TeKCTOBBIX 3a/1ay.

Pacno3naBaTh U 00BSICHATH, ONTUPASICh HA ONPECIICHHUS,
MIPSIMO MPOTIOPIIUOHATBHBIC U 00PATHO MPOTOPIIUOHATHHBIC
3aBUCUMOCTH MEX]ly BEIMUYUHAMU; NIPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH M3 PEaIbHOTO MUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTHKO-OPUEHTUPOBAHHBIC 33/1a4U Ha IpoOH,
MIPOIICHTHI, IPSAMYIO U OOPATHYIO MPOMOPIIUOHATHLHOCTH,
IIPOTIOPITUHT

AnreOpanyeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAYKEHUSI.
IIepemenHbIE.
Jlonyctumele
3HAYCHUS
IIEPEMEHHBIX.
DopmyJIbL.
[IpeobpazoBanue

OBaanersb anreOpandecKoil TEPMUHOIOTUEN ¥ CHMBOJIUKOH,
NPUMEHSITh €€ B IIPOLIECCE OCBOCHUS YUeOHOr0 MaTepuara.
HaxoauTh 3HaueHus: OyKBEHHBIX BBIPAKEHUHN MPU 3a]JaHHBIX
3HAQYCHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYJIaMm.
BoinoaHsaTh npeoOpa3oBaHus 1EIOTO BBIPAKCHUS

B MHOT'OYJICH MTPUBEICHUEM MTOJOOHBIX ClIaraeMbiX,
PaCKpBITHUEM CKOOOK.

BbINOJHATH YMHOKEHHUE OJJHOUYJIEHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKCHHUI,
pPacKphITHE CKOOOK
U TIpUBEJICHHUE

MMOJIOOHBIX CJIaraE€MBbIX.

CBoliCcTBA CTEIICHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JeHBbI.
Cnoxxenue,
BBIYHTAHUE,
YMHOXKEHHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpAIIICHHOTO
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOKHTEIN

¥ MHOTOYJICHA HA MHOTOYJICH, MPUMEHSITh (POPMYJIbI
KBaJIpaTa CyMMbI U KBaJjpaTa pa3HOCTH.

OcymecTBISATH Pa3I0KEHNE MHOTOUJICHOB Ha MHOKUTEITH
ITyTEM BBIHECCHHS 32 CKOOKH OOIIETO0 MHOKUTEIIA,
puMeHeHUs (HOPMYJITBI pa3HOCTH KBAAPATOB, (hOPMYJ
COKpAIIEHHOT'0 YMHOKCHHS.

IIpuMeHsTH TpeoOpa3oBaHNE MHOTOUYJICHOB JIJIsI PEIICHUS
Pa3IUYHBIX 3a71a4 U3 MAaTEMATHKH, CMEKHBIX IPEMETOB,
W3 PeaIbHOU MPAKTHKH.

3HAKOMHTBHCS C MCTOPHUEI Pa3BUTHUS MaTEMaTHKH

ypaBHeHI/ISI N HCPABCHCTBA

20

YpaBHeHue, ITpaBuia
npeoOpa3oBaHuUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPAaBHEHUM.
JInnenHoe ypaBHeHHE
C OJTHOM NIEPEMEHHOM,

Pemiate 1MHEHHOE YpaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEHsAS MPABUJIA IEPEX01A OT UCXOAHOTO YPAaBHEHUS

K PaBHOCHJIBHOMY eMy OoJiee MpOoCTOro BUAA.

IIpoBepsiTh, BISETCS M KOHKPETHOE YMCIIO KOPHEM
YpaBHEHMUSL.

IHoa0upaTs NpuMepsbI Map YUCEN, SABIISIOIIUXCS PEIICHUEM
JIMHEMHOTO YPAaBHEHHUS C JBYMS ITIEPEMEHHBIMM.
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pELICHUE JTUHEUHBIX
ypaBHEeHUN. Pemenne
3a7a4 C IOMOLIBIO
YPAaBHEHUM.

JInnenHoe ypaBHEeHUE
C AByMs
IIEPEMEHHBIMU U €0
rpadux. Cucrema AByX
JIMHENHBIX YPABHCHUH

CTpouTh B KOOPAMHATHON MJIOCKOCTH rpaduK JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; TTOJIB3YSICh TpaduKoMm,
NPUBOJAUTH IPUMeEPBI PELICHUS] YPABHECHUS.

HaxoauThs pemieHue CUCTEMBbI ABYX JIUHEWHBIX YPABHEHUMN
C ABYMsI IEPEMEHHBIMU.

CocTaBiATh U pelIaTh YPAaBHECHHUE WU CUCTEMY
YPaBHEHHUM T10 YCIIOBUIO 3aa4i, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a4d MMOJYYEHHBIN
pe3yJbTar

C AByMs
MIEPEMEHHBIMU
KoopauHatel U rpaguky. 24 Koopaunara Touku M300paxkaTh HA KOOPAMHATHOMN NPSIMOM TOYKH,
DOyHKIMU Ha IpAMOM. UHCIOBBIE | COOTBETCTBYIOILIKE 3aJaHHBIM KOOPAUHATAM, JIy4YH, OTPE3KH,
ITPOMEKYTKH. MHTEPBaJIbL; 3aMUCHIBATh UX HA aIre0OpandyeckoM si3bIKe.

Paccrosiuue mexny
JABYMSI TOUKAMHU
KOOPAWHATHOM
MIPSIMOM.
IIpssmoyronbHas
CUCTEMA KOOPAWHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJIaHHBIX
bopMynamu.
Urenwne rpaduxos

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33JIaHHBIM KOOPJAMHATAM; CTPOUTH IPaPUKH HECTOKHBIX
3aBUCUMOCTEM, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIE

C TMTOMOIIIBIO IIUPPOBBIX TAOOPATOPHIA.

IIpuMeHsITh, H3yYaTh NPEeUMYIIeCTBA,
HHTEPNPeTHPOBATH I'padpruecKuii cnocod npeacTaBiIeHUsS
Y aHaIHM3a Pa3HOOOpa3HOH )KU3HEHHON MH(POPMAIIHH.
OcBauBaTth MoHsTHE (DYHKIINH, OBJIA/IEBAThH
(GyHKUIHMOHATBHOW TEPMUHOJIOTHE.

Pacmo3HaBathb nuHelHyI0 GyHKIMIO Y = KX + b,
ONHUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHU

52



denepanbHas padboyas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIi ypOBEHB)

pealbHbIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['padux pyHKUIMU.
CpoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.

ko3¢ uiueHToB K u b.

CtpouTth rpaduku JmHeitHON QyHKIMYU, QyHKIMH Y = | X |.
Hcnoab3oBaTh Hu¢poBbIe pecypebl 15 TOCTPOSHUS
rpa¢ukoB GYHKIUN U U3YUEHUS] UX CBOMCTB.

IIpuBOAUTH NPUMEPBI TUHEUHBIX 3aBUCUMOCTEN

B PEATBHBIX MPOIIECCAX U SIBICHUAX

[TocTpoenue rpaduka
JUHEWHOU (PYHKIIUH.
I'paduk GyHKIINN
y =[x
[loBTOpEeHue n 00001IEHNE 6 [ToBTOpEHUe Bbi0upaTh, NPUMEHATH OLIEHMBATH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX IIOHATUN Yrcell, BBIYMCICHUN, TPeoOpa30BaHUil BEIPAKEHU,
U METOJIOB Kypca pElIeHHs] YPaBHEHU.
7 K1acca, 0000IIeHne OcyuiecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMBbIX JICHCTBUIMA
3HaAHUU Y CAaMOIIPOBEPKY pE3yiIbTaTa BEIYMCICHUM,
npeoOpa3oBaHUM, MOCTPOCHUH.
Pemath 3aga4m U3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS [l pELICHUS 3a1a4 U3 APYyTruxX
PEIMETOB.
PemiaTh TeKkcTOBBIE 321241, CDABHMBATh, BLIOUPATH
CIoco0bI peIICHUs 3a/1a4u
OBIIEE KOJIMYECTBO 102
YACOB ITIO ITPOT'PAMME
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8 KJIACC
HaumenoBanue paznena |KomuuectBo OcHoBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YUYaOIIUXCS
(Temnl) Kypca 4acoB COJICpKaHUE
Uuciia ¥ BEIYUCIIEHUS. 15 KBaapaTHbIil KOpeHb @opMyJIHPOBATH ONpeaeieHre KBaIPaTHOTO KOPHS

KBaapaTHbie KOpHH

n3 uncia. [lonstue
00 uppanuoHaIbHOM
yucie. [lecsaTnuHbie
NpUOIMKEHUS
HPpALMOHATILHBIX
YHCEIL.
JlefCTBUTENbHBIC
yucna. CpaBHeHUE
JIEUCTBUTEIBHBIX
YHCell.

YpaBHeHUE BUAa

X2 = a.

CaoiicTBa
apumeTuyecKux

KBaJIPaTHBIX KOPHEH.

[IpeoOpa3zoBanue
YHCIIOBBIX
BBIPAKEHHUI,
CoJIeprKalInX
KBaJIpaTHbIE KOPHU

U3 4yKcia, apupMeTHIECKOro KBapaTHOrO KOPHSL.
IIpuMeHsATH Onepanyio U3BJICUEHUS KBAAPAaTHOIO KOPHS
Y3 YKCJIA, MCIO0JIB3YH [IPU HEOOXOAUMOCTH KAJIbKYJISITOP.
OueHuBaTh KBaJIpaTHbIE KOPHU LEIBIMU YUCIAMHU U
JNECATUYHBIMU TPOOSMHU.

CpaBHUBATB ¥ YIOPSA0YMBATH PAlMOHAIBHBIC

Y MPPAaLlMOHAJIBHBIE YUCIIA, 3aIIMCAHHBIE C ITOMOLIBIO
KBaJIpaTHBIX KOPHEN.

MceienoBaTh ypaBHEHHE X2 = @, HAXOJAUThH TOUHBIE

U npuOIMKeHHbie KopHu ipu a > 0.

HccienoBath cBOMCTBA KBAaJPATHBIX KOPHEW, IPOBOS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIb30BAHUEM KAJIBKYJISITOPA
(KoMImBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHE; MPUMEHSATh UX JJIsl TpeoOpa3oBaHus BhIPAKECHHUI.
BoInoJHATH Npeodpa3oBaHus BEIPAXKEHUN, COJEPKAITUX
KBaJIpaTHbIE KOPHH.

Bbipa:kaTh nepeMeHHbIE U3 TEOMETPUIECKUX U (PU3UIECKHUX
dbopmy.

BpIuucasiTh 3HAYEHHMS BBIPAXKEHUM, COAEPKALINX
KBaJpaTHbIE KOPHU, UCIIONIb3Ysl P HEOOXOUMOCTH
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KaJIbKYJIATOP.

Hcnoab30BaTh B X0/1€ pelICHUs 3a]1a4 3JIEeMEHTapHbIC
IIPE/ICTaBIICHUS, CBA3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSAMHU
BEJIUYMH.

3HAKOMUTBHCS C UCTOPHUEI pa3BUTHUSI MATEMATUKH

Yucria v BEIYUCIICHUA.

CrereHs ¢ HEIbIM

@opMyJaUPOBATH ONpe/ieeHUue CTCIICHH C IIEeTIbIM

Crenens ¢ nenpm MTOKAa3aTeJIEM. NIOKA3aTEeJIEM.
IIOKa3areyieM CranpaprHas 3anuch IIpeacTraBiasiTh 3aMKUCh OOJBIINX U MAJIBIX YUCEIT
YHUCIIA. B CTAHJIAPTHOM BHJIE.
Pa3mepsl 00beKTOB CpaBHUBATB YKCIIa U BEJTMYUHBIL, 3aAIIMCAHHBIE
OKpY’KaroIlero Mmupa C MCIOJIb30BaHueM cterneHu 10.
(OT ByIEMEHTApHBIX Hcnoab3oBaTh 3alMCh YMCEIl B CTAHAAPTHOM BUJIE
YaCTHI] U1 BBIP@XXEHUS pa3MepOB 0ObEKTOB, JIIUTEIBHOCTH
110 KOCMHYECKUX IIPOLIECCOB B OKPYKAIOILIEM MUPE.
00BEKTOB), DopMyJIHPOBATH, 3AIIMCHIBATH B CUMBOJIMY€ECKOM (popme
JUTUTEIIHOCTh Y WVTIOCTPUPOBATH IPUMEPAMHU CBOVCTBA CTENIEHU
IIPOLIECCOB C LEJIBIM MOKA3aTENEM.
B OKpy>xaroueM mupe. | IIpuMeHATH cBoiicTBa cTeneHu A MpeoOpa3oBaHus
CBolicTBa cTENEHU BBIPAKEHUI, COIEPKALIUX CTEIIEHU C LEIBIM ITOKA3aTEIIEM.
C LIEJIBIM ITOKa3aTeneM | BbINOJHATH JefCTBUSA C YNCIIAMH, 3alIMCAaHHBIMU
B CTaH/IapTHOM BHJI€ (YMHOXEHUE, IETICHUE, BO3BEACHHE
B CTEIICHD)
Anredpanueckue KBagpartuslii Pacno3HaBaTh KBaJgpaTHBIA TPEXUJIEH,
BbIpakeHus1. KBanparHsii TPEXUJICH. YCTaHABIIMBATh BO3MOYXHOCTb €T0 PA3JIOKEHUS
TPEXUJIEH Pa3znoxenune Ha MHOXUTEJIN.
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KBaJ[paTHOTO
TpeX4seHa
Ha MHOXXUTENN

PackiaaabiBaTh HA MHOKHTEJIN KBa,Z[paTHLIﬁ TPCXYUIICH
C HCOTPHULATCIIbHBIM JUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKCHHUSL.
Anrebpandeckas 1poob

15

Anrebpanueckast
TpOOk.
Jlommyctumeble
3HAYCHUS
MIEPEMEHHBIX,
BXO/ISATITUX

B aJire0OpanvecKkue
BBIPYKEHUSI.
OCHOBHOE CBOMCTBO
anredpandecKou
npobu. CokpareHue
npooeii.
Cnoxenne,
BEIYHUTAHUE,
YMHOKEHUE

U JIeTICHUE
anredpandecKux
TPOOCH.
IIpeobpasoBanme
BBIPA)KECHU,
COJIEp KaIIX
anredpandecKue
apoou

3anuchiBaTh anreOpanvyeckre BbIPAKEHHUS.

Haxoauts 001acTs onpeeneHus pauoHaIbHOTO
BBIPAXKCHHUSL.

BbInoHATH 4KCIIOBbIE MOJCTAHOBKU U BHIYMCJISATD
3HaYeHHE JPOoOU, B TOM YHUCIIE C TOMOUIbIO KaIbKYJISATOpPA.
®opMyIHPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
TpoOU ¥ MPUMEHSITh €ro JiJis MpeoOopa3oBaHus APoOeH.
BbINoJHATH JeiicTBHA ¢ anredpanyecKuMu ApoOsIMU.
IIpuMeHsATH peodpa3oBaHus BEIPAKECHUM IS PEILICHUS
3ajau.

Boipa:kath nepemennbie u3 Gopmyn (hu3HUECKuX,
r€OMETPUYECKUX, OITUCHIBAIOIINX OBITOBBIE CUTYALIUH )
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YpaBHEHUs U HEPABEHCTBA. 15 KBanpartHoe Pacno3HaBaTh KBaJIpaTHbIC YPABHEHMUSL.

KBagpaTHbie ypaBHEHHUS ypaBHenue. Henonnoe | 3ammcbiBaTh (pOPMYJIy KOPHEW KBAIPATHOI'O YPABHEHUS;
KBaJIpaTHOE pemiaTh KBaJpaTHbIE¢ YPABHEHHS — II0JIHBIE U HETIOJHBIE.
ypaBHeHue. opmyiia IIpoBoauTh NMpocTEHIINE UCCIEAOBAHUS KBAIPATHBIX
KOpPHEHN KBaJpaTHOIO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs1, CBOISIIMECS K KBaJAPATHBIM,
Buera. C IOMOIIIBIO MPEe0OPa30BaHUI U 3aMEHON EPEMEHHOM.
Peuienrie ypaBHeHU, Hao0Juronath 1 aHAJIM3MPOBATH CBSA3b MEXY KOPHAMU
CBOJSAIIMXCSA 1 K03 (pUIIIEHTaMH KBAaJIpaTHOTO YPaBHEHU.
K KBaJpaTHBIM. dopmyaupoBaTth TeopeMy Buerta, a Takxe 00OpaTHyto -
ITpocreitmne npoOHO- | Teopemy, IPUMEHATh 3TU TEOPEMBI JUIsl PEIICHUs 3a]1a4.
panoOHaIbHBIC PemaTh TekCTOBBIE 3aa4H ANIT€OPANYECKUM CIIOCOOOM:
YPAaBHEHUS. NEPEXOAUTH OT CIIOBECHOM (POPMYIMPOBKH YCIOBHS 3aa4n
Pemenune TeKCTOBBIX K anreopandeckoil MOeNI IIyTEM COCTABJICHHS YPAaBHEHUS;
3a/1a4 ¢ MOMOUIBIO pemaTh COCTAaBIIEHHOE YPAaBHEHUE; HUHTEPIIPETUPOBATH
KBaJIpaTHBIX pe3yJibTar.
YpPaBHEHUN 3HAKOMUTBHCH C HCTOPHUEH pa3BUTHUS AITreOPBI

YpaBHEHUS U HEPABEHCTBA. 13 JIunelinoe ypaBHEHHE Pacnio3zHaBaTh JIMHENHBIE YPABHEHUS C IBYMSI

CucreMbl ypaBHEHHI C IBYMs IIEPEMEHHBIMHU.

IIEPEMEHHBIMU, €TO
rpaduk, npuMepsl
pELICHUs] YPAaBHEHUM

B LIEJIBIX YHCIIAX.
Pemenne cucrem nByx
JIMHEMHBIX YPaBHEHUU
C AByMs

Crpoutsb rpadyku TMHEHHBIX YPABHEHUM, B TOM UHCTIE
HCNOJIL3Ys IU(POBBIE PECYPCHI.

Pazim4arth napajienbHble U IEPECEKAIOIINECS MPSMbIE
10 UX YPaBHECHUSIM.

Pemath cUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C IBYMSI

NEPEMEHHBIMU MOJICTAHOBKOMN U CII0KEHUEM.

Pemathb npocreiiiiie CUCTEMBbI, B KOTOPBIX OJTHO
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MIEPEMEHHBIMMU.
IIpumepsl perenus
CHCTEM HEJIMHEWHBIX
YpaBHEHUM

C AByMsl
MIEPEMEHHBIMHU.
['padprueckas
MHTEPIIPETALN
YpaBHEHUS

C AByMs
MEPEMEHHBIMU

Y CUCTEM JIMHEUHBIX
YPAaBHEHUN C IBYMS
MIEPEMEHHBIMHU.
Pemenne TekCTOBBIX
3a7a4 C TOMOUIBIO
CUCTEM YPaBHEHUU

13 YPaBHEHUU HE ABJIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuyecKyr0 HHTEPNPETALUIO PELICHUS
YPaBHEHHUS C IByMs] IEPEMEHHBIMU M CUCTEM YPABHEHHUI
C ABYMS IEPEMEHHBIMHU.

Pemath TeKCTOBBIE 32/1a4M AIreOpanyecKuM CriocoooM

YpaBHEHHS 1 HEPABEHCTBA.
Hepasencrsa

12

Yucnossie
HEpPABEHCTBA U UX
CBONCTBA.
HepaseHncTBo ¢ ogHOM
MIEPEMEHHOM.
Jlunennbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHOU U UX
peuenne. Cuctemsl

DopMyJIHPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOW MPAMOi, 10KA3bIBATh
anreOpanvdecK.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 3a/1a4.
PemiaTep JIMHEHBIE HEPABEHCTBA C OJJHOM IIEPEMEHHOM,
n300paxaTh peIieHue HEPaBEeHCTBA HA YHMCIIOBOM TIPSIMOM.
Pemathb crcTeMbl TUHEHHBIX HEPABEHCTB, U300pakaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YHCIIOBOU IPSAMOU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOMN
U VX PEIICHUE.
N3o6paxenue
pelIeHus JIMHEHHOTO
HEPABEHCTBA U UX
CUCTEM Ha YUCJIOBOU
PSIMOU

OyHKIMH.
OcCHOBHBIE IOHATUS

[TonsiTne pyHKUMU.
OObnacTh onpeaeneHus
1 MHO>KECTBO
3HaYEHUN (QYHKIHH.
Crnioco0nl 3a1aHus
GyHKIUH.

['padux pyHKUIMU.
CaoiicTBa GyHKIINH,
UX OTOOpakeHue

Ha rpaduke

Hcnonb3oBaTh GyHKIIMOHATIHLHYIO TEPMUHOJIOTHIO

U CUMBOJIHKY.

BouruuciasTh 3HaYeHus QYHKITUH, 32 JaHHBIX

dbopmynamu (pyu HEOOXOTUMOCTH UCTIOIB30BaTh
KaJIbKYJISTOP); COCTABJIATH TA0JIUIbI 3HAYEHU I

(yHKIIH.

CtpouTh 0o TOuKaM rpagpuku GyHKIIUHN.

OnuceIBaTh cBOMCTBA (DYHKIIMM Ha OCHOBE €€
rpaduyecKoro mpeacTaBICHuUs.

Hcnoab3oBaTh QYHKIIMOHATHLHYIO TEPMUHOJIOTHIO

U CUMBOJIHKY.

HccaenoBath mpumepsl rpadMKoB, OTPAKAIONUX PEAIbHbBIS
MIPOIIECCHI U SIBJICHUS.

IIpuBOAUTH NPUMeEPHI IPOIECCOB U SIBJICHUMN C 38JJAHHBIMU
CBOWCTBaMHU.

Hcnoab30BaTh KOMIIBIOTEPHbIE MPOTPAMMBI

JUTSI TIOCTPOEHUS TpadUKOB (YYHKIIMA U H3yUICHUS

UX CBOMCTB
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DyHKIUH.
UucnoBble QyHKIMH

UreHue U mocTpoeHue
rpaukoB QyHKIUH.
[Tpumeps! rpadukos
bynxumi,
OTpaXxarolux
peasibHbIE TTPOIIECCHI.
OyHKIMH,
OIIMCHIBAIOIIINE
MPSMYIO U O0OpaTHYIO
MIPOTIOPITMOHAIbHBIC
3aBUCHMOCTH, UX
rpaduKH.

['padux pynxum

y = X&

DOyHKIMH

y = x5,y =%,

y =Vx,y = |x];
rpadugeckoe
pellIeHNUE yPaBHEHU
Y CUCTEM ypPaBHEHU

HaxoauTs ¢ moMoumbio rpagpuka GyHKIMN 3HAYEHUE OJJHOU
U3 paCCMATPUBAEMBIX BEJIMYMH MO 3HAYCHUIO APYTOH.

B HecnoxkHBIX ciiydasx BbIpakaTh (OPMYJI0H 3aBUCUMOCTD
MEX/1y BEJIMYNHAMMU.

OnuceIBaTh XapakTep U3MEHEHHS OJTHON BETUYUHBI

B 3aBUCHMOCTHU OT U3MEHEHUS JIPYyTrOi.

Pacno3HaBaTh BUJIbl U3y4aeMbIX (DYHKITHI.

IMoka3bIBaTh CXeMAaTHYECKHU [10JI0KEHUE HA KOOPAUHATHOU
IJI0CKOCTH rpadukoB QyHKIMM Buga: y = X2,y = X3,

y =vVx, y = |x|

Hcnoab3oBarh QYHKIHOHAJIBHO-TPAQHUECKHE
NpeACTABJIEHUS 7151 PEIICHUS U UCCIIEI0BaHUS YPABHEHUM

Y CUCTEM YPaBHEHHUM.

IMpumensTs ungpoBbie pecypchl 1 IOCTPOCHUS
rpadukoB QyHKIHIMA

[ToBTOpeHue u 06001ICHHE

IToBTOpEHNKE
OCHOBHBIX IOHSATHI
1 METOJIOB KYypPCOB
7 1 8 KI1accoB,
00001IeHNEe 3HAaHUI

Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0ObI CPABHEHUS
YHCeJI, BRIYUCIICHUH, TPpeoOpa30BaHNl BEIPAKEHUH, PEIICHUS
YPaBHECHUM.

OcymecTBJIATH CAMOKOHTPOJIb BHITIOJTHIEMBIX JEHCTBUN

U CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUMN, IPe0Opa3oBaHui,
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ITOCTPOCHHUM.

Pemath 3a1aum U3 peajibHOM KU3HHU, IPUMEHATH
MaTeMaTUYECKHUE 3HAHUS JJIs pEIICHU 3a7a4 U3 JPYTHUX
MIPEIMETOB.

PemaTh TeKCTOBBIE 32/1a4M, CDAaBHUBATH, BHIOUPATH
CIoco0bI pelICHUs 3aa41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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9 KJIACC
HaumenoBanue paznena  |KomnuectBo OcHoBHOE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaOIIUXCS
(Temsl) Kypca 4acoB COJIEp)KaHUE
Urciia 1 BIYUCIICHUS. 9 PanmoHanbHBIE YnCIIa, Pa3BuBaTh npeacraBJjieHHsl O YUCIIaX: OT MHOXKECTBA

JleicTBUTEIBHBIC YUCIIA

UppalroHaIbLHbIE
qucia, KOHEYHbIe

1 OECKOHEYHBIe
JIECATUIHBIC JIPOOH.
MHOkeCTBO
JEHCTBUTEIBHBIX
quCe;
JICUCTBUTEIIbHBIE
Yyyuciia Kak
OCCKOHEUHBIC
JIECSITUIHBIC POOH.
BzanmHuo oHO3HAUHOE
COOTBETCTBHE MEXKIY
MHOECTBOM
JIEMCTBUTEIbHBIX
YHCcell U MHOXKECTBOM
TOYEK KOOPAUHATHOU
IPSIMOM.

CpaBHeHue
JICUCTBUTENIBHBIX YHCEN,
apudmernyeckue

HaTypaJIbHBIX YUCEIT 10 MHOXKECTBA ACHCTBUTEIIBHBIX YUCEIL.
O3HAKOMUTBCSA C BO3MOXKHOCTBIO MPEICTABICHUS
JEUCTBUTEIHLHOTO YKCIia KaKk OECKOHEUHOMN AECATUIHON
JIpoOU, MPUMEHSTh JECATUYHbIC TPUOIHKCHUS
PalMOHAIIBHBIX U UPPALMOHAIBHBIX YUCET.
MN300paxaTh 1CICTBUTENBHBIC YUCIIA TOUKAMHA
KOOPJMHATHOM MPSIMOM.

3anuceiBaTh, CPABHUBATH U YIIOPAI0YHUBATH
JICACTBUTEIBHBIC YNCIIA.

BbInoHATH, coueTast yCTHbIE U TMCbMEHHbBIE IIPUEMBI,
apudpMeTndecKkue 1eiiCTBUS C PAIMOHAIBHBIMU YUCIIAMU;
HAXOJAUTh 3HAUYCHUS CTENICHEU C LUEIbIMUA MOKA3aTEISIMU
Y KOPHEW; BBIYMUCJIATH 3HAYEHUS YHCIIOBBIX BHIPAKECHUMN.
IHosy4yuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICUCTBUTEJBHBIX YUCEI B MPAKTHYECKON IESTETbHOCTH
YEJI0BEKa.

AHAJIU3UPOBATH H [1€J1ATh BBIBO/IbI O TOUHOCTH
MPUOIMKEHUS TEUCTBUTEIILHOTO YHCIIA TIPU PEIICHUU
3a1ay.

OKpyrJasiTh ACHCTBUTEIBHBIE YUCIIA, BHINOJHATH
NPUKHAKY PE3yJIbTaTa BBIYUCICHNUHN, O EHKY 3HAYEHUI
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JICUCTBUS

C ICICTBUTEILHBIMU
YHCIIaMHU.
[TpubnmxenHoe
3HAYEHUE BEJIMYMHBI,
TOYHOCTh
MIPUOJIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka v onieHka

YHCIIOBBIX BBIPAXKEHUH.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATUKU

pE3yJIbTaTOB
BBIYHCJICHUN
YpaBHEHMS U HEPABEHCTBA. 14 JIuneiiHoe ypaBHeHue. | OcBauBaTh, 3alIOMHHATH U IPUMEHATH rpadpuyeckue
YpaBHEHUS C OTHOU Pemenue ypaBHeHuu, MeTOABI IIPY PEIICHUH YPABHEHUM, HEPABEHCTB U UX
MIEPEMEHHOU CBOJAILINAXCSA CUCTEM.
K JINHEHHBIM. Pacno3naBaTth 11e51bie U IpOOHBIC YPaBHEHMUS.
KBanpartnoe PemiaTe JiMHelHbIC M KBA/IPATHBbIC YPABHCHUS,
ypaBHeHue. Penienune ypaBHEHHUS, CBOJISIINECS K HUM, TPOCTEHIITNE TPOOHO-
YpaBHEHUH, palroOHaIbHbIC YPABHEHHS.
CBOJSILINAXCS IIpeasnaratb BO3MOKHBIE CITOCOOBI PEIICHUS TEKCTOBBIX
K KBaJJpaTHBIM. 3a7a4, 00CYKIaTh UX U pPelIaTh TEKCTOBBIE 3a7a41
bukBagparnsbie Pa3HBIMHU CLIOCOOAMH.
ypaBHEHHS. 3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHUS MATEMATUKH
[Tpumeps! pemieHns

YPaBHEHUM TPEThEU
Y YETBEPTOU CTEIEHEN
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pazoXKeHUEM
Ha MHOKMTEIIH.
Pemenne apoGHo-
palMoOHANTBHBIX
YPaBHEHUI.

Pemmenue TeKCTOBBIX
3a/1ay anredpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucreMsl ypaBHEHM

14

YpaBHEHHUE C AByMS
NEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPABHEHU
C ABYMsI
MIEPEMEHHBIMU U €€
peuieHue. Pemenne
CHUCTEM JBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTCIICHMU.
['padmyeckas
VHTEPIIPETALUS
CHUCTEMBI YPAaBHEHU

C IByMsI IEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSTH ITPUEMBI PEIIICHUS CHCTEMBI
JIBYX JTUHEHWHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU

U CHUCTEMBI JIByX YPABHEHU, B KOTOPBIX OJTHO YpaBHEHUE
HE SIBJISICTCS JTMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpadruecKue
MPEICTABIICHUS ISl pellleHUs M MCCJIeJOBAHUS YpaBHEHUIN
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpanveckuM CrocoOOM: mMepexoauTh OT CIIOBECHOMN
(GbopMyJIMPOBKH YCIOBUS 3a7a4H K alireOpandecKoi MoAeIu
MyTeM COCTaBJICHUSI CHCTEMbI YPAaBHEHUIA; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMUTBCS C UCTOPHUEl pa3BUTHS MATEMATHKU
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3aJ1a4 ajnreOpanvaecKum
crrocooom

YpaBHEHHS U HEPABEHCTBA. 16 Uucnosie Yurarhb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
Hepasencraa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIB30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoaHsTh TpeoOpa3oBaHus HEPABEHCTB, MCMOJIb30BATH
JIunenHble JU1s1 TpeoOpa3oBaHus CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTMHEHHBIC U KBaAPATHHIE HEPABEHCTBA.
C OJTHOM MMEPEMEHHOM Pemars iMHEHBIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
U UX pElICHHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINX
CucreMbl TMHEUHBIX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKIAaTh
HEPABEHCTB C OJTHOU MOJTy4YEHHBIC PELICHUS.
MIEPEMEHHON U UX N300paxaTh pellieHuEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHue. Ha YHCJIOBOU IPSAMOM, 3AlIUCHIBATH PEILICHUE C [IOMOIIBIO
KBangpatubie CHUMBOJIOB.
HEpPABEHCTBA U UX PemaTe kBapaTHbIC HEPABEHCTBA, UCTIOJIB3YS
peleHue. rpaduyeckue npecTaBICHuUs.
['padmyeckas OcBauBaTh U IPUMEHATH HEPABCHCTBA MIPU PEIICHUU
VWHTEPIIPETALUS PAa3IMYHBIX 33/1a4, B TOM YUCJIE TPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JIByMs
MIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3HaBaTh BU/IbI U3y4aeMbIX (QyHKIIUH;

byHKIIHA, €€ TpaduK

u cBoMicTBa. [lapabona,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WTIOCTPUPOBATH CXeMATHYECKHU, 00bACHATH
pacrnoiokKeHUe Ha KOOPAMHATHON TNIOCKOCTH rpadMKoOB

gynkumii Buma: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPUU N1apaloJIbI.
I'paduxu pyHKUIMA:
kX,

kx + b,

< KKK < <K <
o n 1 1
<
_><|_><w_><|\)

I
=

y = X3,y =+x, ¥ = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03((PUIIMEHTOB; ONMUCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBaipaTUYHYIO (PYHKIUIO IO (pOpMYyIIE.
IIpuBOAUTH NPUMeEPBHI KBAIPATUYHBIX 3aBUCUMOCTEN
U3 peanbHOU KU3HU, PUIUKU, TEOMETPUH.

BoisaBasaTs 1 0600111aTh 0COOCHHOCTH Tpaduka
KBaJPAaTUIHON QYHKIMH Y = ax? + bx + c.

CTpouTth U H300pakaTh cXxeMaTHYeCKHU rpaduku
KBIPAaTUIHBIX (PYHKITNH, 3a1aHHBIX (hOpMyTIaMu BUA
y = axl,y =axt +qy=a(x + p?y=ax’ + bx + c.
AHAJIM3MPOBATH U MPUMEHSATh CBOMCTBA U3yYCHHBIX
GyHKIUN JUTs1 KX TTOCTPOEHUS, B TOM YHCJIE C TIOMOIIIBIO
U(POBBIX PECYPCOB

HuciioBrie
[MOCJICJOBAaTEJILHOCTHU

15

[TonsiTHEe yncnoBOM
MOCJIE/I0BATEIbHOCTH.
3ananue
MIOCJIEI0BATEIbHOCTH
PEKYpPPEHTHOMU
dbopmyoit

1 (hopmyoit N-ro
YJICHA.
Apudmernaeckast

Y TEOMETPUYECKast
MIPOTPECCUMU.
®opmyIisl N-To 4ieHa
apudmeTuaecKoit

OcBauBaTh U MPUMEHATH WHJCKCHBIC 0003HAYCHUS,
CTPOMTH peyeBble BLICKA3bIBAHUSA C MICTIOIE30BAHIEM
TEPMUHOJIOTHH, CBSI3aHHOH C TIOHATHEM
MOCIIeI0BATEIHLHOCTH.

AHaauzupoBatb Gpopmyiy N-ro yieHa
MIOCTIEI0BATEIFHOCTH WIIH PEKYPPEHTHYO (hOpMyITy

¥ BBIYUCJIATH YICHBI TTOCIICIOBATEIFHOCTEH, 3aJaHHBIX
TUMU HOpMyTIaMHu.

YcraHaBaMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT
MOCJIEIOBATEILHOCTH, €CJIN BHIMHCAHBI IIEPBBIE HECKOJIBKO
ee YJICHOB.

Pacno3naBaTh apuMETHICCKYIO K TCOMETPHUIECCKYTO
MPOTPECCHH MPHU Pa3HBIX CIIOCO0AX 3aaHus.
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Y TEOMETPUUECKOM
MPOTPECCU, CYMMBI
MIEPBBIX N YJIEHOB.
N3obpakeHne 4ieHOB
apupMeTHYeCKOn

Y TEOMETPUYECKON
MPOrPEeCCUil TOUKaMH
Ha KOOPJIUHATHON
IJIOCKOCTH.
JInHeHbIN

Y KCTIOHEHINATbHBIN
pOCT.

Ci1oHBIE TPOLICHTHI

PemaTsp 3a1auu ¢ ucnosib3oBanueM Gopmys N-ro yieHa
apuPMETUIECKON U TEOMETPUUECKON MPOTPECCUid, CYMMBbI
NEPBBIX N YJIEHOB.

MN300paxkaTh YieHbl HOCIEI0BATEIIBHOCTH TOYKAMHU

Ha KOOPAUHATHOM IJIOCKOCTH.

PaccmaTpuBaTh NpuMepsl NPOLECCOB U SIBJIEHUI

U3 pEAIbHOU JKU3HU, WUTKOCTPUPYIOLIME N3MEHEHHE

B apu(PMETHUECKOM MPOTrpeccuu, B FTeOMETPUUECKON
IPOrpeccuu; N300paxarbh COOTBETCTBYIOLIUE 3aBUCUMOCTH
rpaduaecku.

Pemathb 3agaum, CBA3aHHbBIE C YUCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCJIE 3aa49H U3 PEATBbHON
YKU3HU C UCTIOJIb30BaHUEM LU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUIL, TPAPUIECKOTO KATBKYJISITOPA U T.11.).
Pemathb 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3aJ]auy U3 peasIbHOM MPAKTUKH (C UCTIOIb30BAaHUEM
KAJIbKYJIATOPA).

3HAKOMMTBHCS C MCTOPHEH Pa3BUTUS MATEMATUKH

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATHU3aIUs 3HAHUI

18

Ywucna 1 BEIUMCICHUSA
(3amuch, CpaBHEHHE,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHUCIaMU, YUCIIOBAsI
MpsMast; MPOLICHTHI,
OTHOIIICHUS,
IPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TTOJMHOKECTBO,
oTepaliy HaJT MHOKECTBaMH; MCI0JIb30BaTh IPapUIeCKOe
MPEICTaBIICHUE MHOXKECTB JJISI OMTMCAHUS PEATTbHBIX
MIPOIIECCOB U SBJICHUMN, TIPY PEIICHUH 3a7a4 U3 APYTHX
y4eOHBIX MPEIMETOB.

AKTYaJTU3UPOBATH TEPMUHOJIOTUIO M OCHOBHbIE
NelCTBUSA, CBSI3aHHbIE C YUCJIAMM. HATYPAITHHOE YHCIIO,
MIPOCTOE M COCTABHOE YHCIIA, JCIIMMOCTh HATyPaTbHBIX
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OKpYTJIEHHUE,
npuOIKEeHUE,
OLIEHKA; pelIeHNe
TEKCTOBBIX 3a]a4

4yuce, IPU3HAKK JEJTMMOCTH, 1IEJ10€ YUCII0, MOAYJIb YHUCIIA,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, CTAHJAPTHBINA BU/T
quclia, apupMEeTHIECKUN KBaAPATHBIN KOPECHb.
BoInoJIHATH AeHCTBYUS, CPABHUBATH U YIIOPSIA0YMBATH

apru(MeTHIECKUM YHClia, MPEACTABIIATH YHCIa Ha KOOPIUHATHON TIPSIMOH,
crocooom) OKPYTJIISITh YKCTIA; BBIMOJHATH NPUKHIKY U OL[EHKY
pe3yJibTaTa BIYMCIICHUH.
Pemath TekcTOBBIE 32/1a4M APUPMETHIESCKUM CIIOCOOOM.
Pemats npakTuyeckue 3a1a4u, CoIepKaIine MpoLeHTHI,
JIOJTY, YaCTH, BBIPAYKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsI — PacCTOSTHUE, [IeHA — KOJIMYECTBO — CTOMMOCT,
00BeM paboThl — BpeMs — MPOU3BOAUTEILHOCTh TPYIA.
Pa30upartp peasibHble )KU3HEHHBIC CUTYALIUH,
(opMyJIMPOBATH WX HA SI3BIKE MATEMATUKH,
HAXOIMTh PEIICHNE, IPUMEHSII MaTeMaTUYECKUH anmapar,
NHTEPNPeTHPOBATH PE3YJIbTAT
Anrebpanueckue OnepupoBaTb NOHATHAMM: CTETICHD C LEJIBIM
BBIPA)KEHUS nokaszaTeseM, apupMeTHIECKHA KBaJPaTHBIN KOPEHb,
(mpeobpazoBaHue MHOTOYJICH, anredpandeckas ApoOb, TOKIAECCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE /1€ICTBUSA: BBIIIOJIHATH PACUETHI
BBIPAYKEHUH, no opmyrnam, mpeoOpa3oBHIBATH 1IEJIbIE, APOOHO-
JOITyCTUMBIE paroHa bHBIC BRIPAKCHHS U BEIPAKEHUS C KOPHIMH,
3HA4YEHU) pearn30BbIBaTh Pa3I0KEHHE MHOTOUICHA HA MHOYKUTEIH,

B TOM YHCJIE C UCTIOJb30BaHueEM (HOpMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh

68




denepanbHas padboyas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIi ypOBEHB)

JIOITY CTUMBIE 3HAUEHUS! IEPEMEHHBIX JUIsl JPOOHO-
palMOHAJIbHBIX BBIPAXKEHUM, KOPHEH.

MopeanpoBath ¢ TOMOIIBI0 GOPMYIT peaibHbIE POLIECCHI
U SIBIICHUSA

OyHKIUH
(moctpoenue,
CBOWCTBA U3YUYEHHBIX
ynKumi;
rpaduyueckoe pernieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBatb NOHATHAMU: QYHKLIUS, Tpaduk QyHKIUY,
HyJIA (QYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,
MIPOMEKYTKU BO3paCTaHus, yObIBaHMsI, HAMOOJIbIIICE

Y HaMEHBITIee 3HAYCHUS (PYHKITHH.

AHAJIN3HUPOBATH, CPABHUBATH, 00CYK/1aTh CBOMCTBA
byHKIHA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHSIMMU: TIPSIMAst TPOTIOPITMOHAIBHOCTD,
oOpaTHas MPOMOPLUUOHATEHOCTD, IMHEWHAs (QyHKITHU,
KBaJipaTuyHas GyHKIMs, mapadosa, rurnepooa.
HUcnoab3oBaTh rpapuku 1l ONPEAEIEHUS] CBOWUCTB,
MIPOIIECCOB U 3aBUCUMOCTEH, JIJIs pEIICHNUs 337129 U3 APYTHUX
y4eOHBIX MPEMETOB U peaTbHON KU3HU; MOAETUPOBATH

C TTIOMOIIBIO TPApUKOB PEATBbHBIE MPOLIECCHI U SIBICHUSI.
Bripaxkats popmyJiaMu 3aBUCUMOCTH MEXAY BEJIMUYNHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPHUS» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpust KaKk OAWH M3 OCHOBHBIX pPa3/eliOB IIKOJIbHOM MaTEMAaTHKH, UMEIOLIUN
CBOCH IENbI0 00ECNeYnTh HM3yUYEeHHE CBOWCTB W pa3MepoB (Uryp, UX OTHOIIECHUU
U B3aMMHOE pAaCIOJIOKEHUE, OMUPACTCAd Ha JIOTMYECKYIO, IOKa3aTEIbHYIO JIMHUIO.
[leHHOCTh U3Yy4Y€HUsSI TEOMETPUM Ha YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
3aKJII0YAeTCsT B TOM, 4YTO OOYYaloIUWCA YYUTCS MPOBOJIUTH JIOKa3aTelIbHbIE
paccyX/JeHusi, CTPOUTh JIOTMUECKHME YMO3AKJIIOUEHHS, JOKa3blBaTh HCTHUHHBIC
YTBEPKIEHUSA M CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJHUTH PACCYXKACHUS
«OT MPOTHUBHOTO», OTJIMYATh CBOWMCTBA OT MPHU3HAKOB, (POpMyIUpoBaTh OOpaTHBIC
YTBEPKIICHHUS.

Lenpto H3ydyeHUS TE€OMETPUU SIBISETCS HCIOJIb30BAHUE €€ KaK HHCTPYMEHTa
IpU PEIICHUM KaK MaTeMaTH4YeCKUX, TaK M MPAKTUYECKUX 3a/lady, BCTPEYAIOIIUXCA
B peaibHOU ku3HU. OOyHarONIMIiCs JOJKEH HAyYUThCS OMPENeNsiTh TeOMETPUUECKYIO
burypy, ONUCHIBATH CIOBAMHM YEPTEX WJIM PUCYHOK, HAUTH IIIOMIAJh 3E€MEIHHOTO
y4acTKa, paccyuTaTh HEOOXOAUMYIO JITMHY ONTOBOJIOKOHHOTO Kaless i TpedyeMbie
pa3Mmepbl rapaxka Jjsi aBToMoOuist. [lpu peimieHnn 3a7ad MpakTUYECKOTO XapakTepa
0OyyYaloOIIMIIC YUYUTCS CTPOUTh MATEMAaTUUYECKHUE MOJENIH PEalbHBbIX KU3HEHHBIX
CUTYaIlU, MPOBOAUTH BHIYUCIICHUS U OIICHUBATH MOJTYUYCHHBIM pe3yJIbTar.

BaxxHO momuepKkuBaTh CBSI3M TEOMETPUM C JPYTUMHU YUE€OHBIMH TMpPEIMETaMH,
MOTHUBHUPOBATh UCIOJIL30BaTh OMPEACIICHUS TECOMETPUUYECKUX (UTYp U TOHSITHH,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYUYEHHBIX YMEHUN B (PU3HUKE M TEXHUKE. DTHU CBSI3U
HauOosiee sipko BUAHBI B TeMax «Bektope», « TpUroHoMeTpuyeckue COOTHOIICHUS,
«Meton koopauHat» u « Teopema [udaropay.

Vuebnbiii kypc «l'eoMmerpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3ielibl
coaepxkanus: «['eomerpudeckue GUrypsl 1 uX CBOUCTBAY, «3MepeHne reoMeTpUIecKux
BEIIMYMH», «JleKapTOBBI KOOpPAWHATBI HA IUIOCKOCTW», «BekTtope», «J/[BrxkeHus
iockocTy, «I[IpeodpazoBanus mog00us».

OO0miee 4YHMCIO dYacoB, PEKOMEHIOBAHHBIX [JIi HM3yYCeHHUS YYeOHOTO Kypca
«I"'eomerpus», — 204 gaca: B 7 kiacce — 68 ygacoB (2 vaca B Hemeno), B 8 kiacce —
68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).

COIAEPKAHUE OBYYEHMU A
7 KJIACC

Hauanbnsie nonsitus reomerpun. Touka, npsimasi, OTpE30K, JIyd. YT0J. Bubl yrios.
BeprukanbHble M cMexHbIE Yribl. buccekrtpuca yria. JlomaHas, MHOTOYIrOJIbHHK.
[TapaieTbHOCTD U MEPHEHAUKYISIPHOCTD NPSIMBIX.
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Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBA OCEBOM cumMmeTpuu. [Ipumepsr
CUMMETPHH B OKPYKaIOIIEM MHUDE.

OcCHOBHBIE TOCTPOEHUS C TOMOIIBIO HUPKYJIA U JUHEWKHU. TpeyronbHuk. Beicora,
Me/anaHa, OuCcCeKTpuca, UX CBOMCTBA.

PaBHOOEpEeHHBIN 1 PABHOCTOPOHHUM TPEeyroJibHUKU. HepaBeHCTBO TPEYTrojibHUKA.

CpoiicTBa M TpHU3HAKU PABHOOEAPEHHOTrO TpeyrosbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MNpHU3HAKH MapajulelbHbIX OpsiMbIX. CyMMa yIJIOB TpPEYroJIbHHKA.
BHeninue yriel TpeyrojabpHUKA.

[IpssmoyrosibHblid ~ TpeyrodbHUK.  CBOMCTBO ~ MeAMAHbl  MOPSIMOYTOJILHOTO
TPEYTOJbHUKA, NPOBEICHHOW K rumnoreHyse. Ilpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTONBHBIN TPEYTOIBHUK C YTioM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHO#, TeopeMa 0 OOJIBIIIEM yTIie B OOJIBIeH CTOpoHE TpeyroiabHuKa. [lepnenaukymsp
Y HAaKJIOHHAs.

['eomeTprueckoe MECTO TOYEK. bruccekTpuca yria u CEpeAMHHBIN MEPIICHIUKYIISP
K OTPE3KYy KaK F€OMETPUUECKHUE MECTA TOUEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOe pacrnosnokeHue
OKpy>XHOCTH M mpsiMod. KacatenpHas u cexkymas K OKpYXHOCTH. OKpyKHOCTb,
BIIMCaHHAas B yroJyl. BnucanHas u onucaHHasi OKPY’KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YerslpexyronpHuku. [lapamnenorpamm, €ro mnpu3HAaKu W CBOWCTBA. YacTHbIE
Clly4yau mapajuiesorpaMmoB (MPSMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOWCTRA.
Tpaneuusi, paBHOOOKas Tpamenusi, €€ cBoiicTBa W mnpu3Haku. [IpsMoyronbHas
Tpanenus.

Meron yasoenust Menuansl. LlenTpansHas cummetpusi. Teopema Paneca u reopema
0 MPONOPLUMOHAIBHBIX OTPE3KaX.

CpenHne nuHUN TPEYTroabHUKA U Tpaneunu. LIeHTp Macc TpeyrojbHHKA.

[Togobue TpeyronbHUKOB, Kodduiment mnoxodus. [lpusHaku mogolOus
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPakTUYECKUX 3a/1a4.

CpoiicTBa momanel reomerpudeckux ¢Guryp. @Dopmynbl s TUIOHIAAH
TpPEYroJibHUKa, mMapajuienorpaMma, pomba u Tpanenuu. OTHOIIEHHE TIOMIAAEH
no1I00HBIX GUTYP.

Brruncnenne mmomanerd TPEYyroJbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mnpu pemeHun
MPAaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIjla MPsSMOYTrOJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpuUroHOMETpuyeckue (PyHKIMU YTIIOB
B 30°, 45° u 60°.
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Brnivcanueie 1 LIEHTpajdbHbBIE YTJIBI, YTOJd MEXAY KacaTelbHOW W XOpAOW. YTJIb
MEKJ1y XOpJaMH U CEKYIIMMU. BiMCaHHbIE M OIMCAHHBIE YETHIPEXYTOJIbHUKU. B3auMHoe
pacrnoyio)keHue JIBYX OKpyxkHocTed. Kacanme okpyxHocteil. OOmue KacaTeabHbIE
K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 no 180°. OCHOBHOE TPHUTOHOMETPUYECKOE
TOXJ1€CTBO. DOPMYJIbI IPUBEACHHUS.

Pemienne TtpeyrospHukoB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. PemieHue
MPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 mpoU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BENEHHHM OTPE3KOB
CEKyLIUX, TEOPEMA O KBaJIpaTe KacaTeabHOM.

BekTop, niuHa (Moayib) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIpaBJIeHHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluu
HajJ BeKkTopaMu. PasznoxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnuuater  Bektopa.  CkansipHOE€  NPOM3BENECHHE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJICHUS JJIMH U YTJIOB.

JlekapToBbl KOOpJAMHATHI HAa IJIOCKOCTH. YPaBHEHHUS MPSAMOM M OKPYKHOCTH
B KOOpJMHATaX, MEPECEYCHHE OKPYKHOCTEH M MNpsAMbIX. MeToJl KOOpJAWHAT M €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. J[JIMHA OKpY>XKHOCTH. [ pajiycHas u paguanHasi Mepa
yTIJia, BBIYMCIIEHUE JUIUH AYT OKpykHOCTeH. [Tnomane kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (uryp (dJIeMeHTapHbIe
npeactasienust). [lapannensubiii nepenoc. [loBopor.

IHNPEJMETHBIE PE3YJIBTATBI

[TpenMeTHbIC pe3yibTaThl OCBOCHUS TPOTPaAMMBI Y4EOHOTO Kypca K KOHILY
obyueHus B 7 Kjacce.

Pacnio3HaBaTh M3y4YeHHBIE T'€OMETPUYECKHUE (PUTYpPBI, ONMPENENSITh MX B3aUMHOE
pacmojio)KeHue, HM300pakaTb TIEeOMETpPUYECKHE (UTYphI, BBINOJIHATH YEPTEKHU
II0 YCJIIOBMIO 3ajauyu. M3mepsATes IMHEWHBIE W YTJOBBIE BEJIMYMHBL. Pemare 3agaum
Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

[IpoBoauTh rpyOyt0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B peaibHON
KU3HU, pa3MepoOB MPHUPOAHBIX OOBEKTOB. PazmmuaTh pasMepsl 3THX OOBEKTOB
110 TIOPSAIKY BEJIUYUHBI.

CrpouTh 4epTe)RH K F€OMETPUUECKUM 3a1a4aM.

Ilonp30BaThCA NMpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IPU3HAKU
U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.
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[IpoBoguTE JIOTMYECKHE PACCYXKICHUA C HCHOJIb30BAHUEM TI€OMETPUYECKUX
TEOPEM.

[Tonb30BaThCcd  TNpPU3HAKAMH  PABEHCTBA  IPAMOYIOJBHBIX  TPEYTOJBHHUKOB,
CBOMCTBOM MEJMaHbI, MPOBEJCHHON K THUIIOTEHY3€ MNPSIMOYTOJBHOIO TPEYTOJbHUKA,
B PEIIEHUU F'€OMETPUUECKUX 3a7a4.

OnpenensaTe HapauiebHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymag. OnpeaensaTs NapajjieIbHOCTh MPSIMBIX C IIOMOIIBIO PaBEHCTBA
PACCTOSTHUAM OT TOYEK OAHOM MPSAMOM A0 TOUEK APYTOU MPSIMOM.

Pemars 3amaun Ha KeT4aTou Oymare.

[IpoBOUTH BBIYMCIACHHUS M HAXOJUTh YHMCIOBbIE U OYKBEHHBIC 3HAUYCHUS YIJIOB
B TEOMETPUYECKHMX 33/1a4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB
U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa3OBaHHBIX TIPH TEPECCUEHUU JBYX
MAPALICTBHBIX MPAMBIX CEKYILEH. PemaTe mpakTHYECKUE 3aa41 Ha HAX0XKJICHUE YTJIOB.

Bnagerp TmOHATMEM TEOMETPUUYECKOIO MECTa TOYEK. YMETh OIPEACISITh
OMCCEKTPHUCY yTJla ¥ CePEAMHHBIN MEPIISHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTa
TOYEK.

@opMyJIMPOBATH OIPEIACICHUS OKPYKHOCTH M Kpyra, XOpJbl MU JHaMeTpa
OKPY>KHOCTH, IIOJIb30BaTbCA HMX CBOMCTBAMH. YMETh IIPUMEHSATh JTH CBOWCTBA
MU PEIICHUU 33]1a4.

Brnaners noHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
ee 1eHTp. [lomp3oBaThcs ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA
MIEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEIMHHBIC TIEPIEHINKYJISIPbI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJHOMU TOUKE.

Bnagete mnoHsATHEM KacaTelIbHOM K OKPYXXHOCTH, IIOJIB30BATBCA TEOPEMOU
O TIEPNEHINKYJISIPHOCTH KaCaTeJIbHOU U PaJinyca, IMIPOBEJCHHOTO K TOUYKE KACaHHSI.

[Tosnb30BaThCd MPOCTEMIIUMUA T€OMETPUYECKMMHU HEPABEHCTBAMHU, MOHUMATh HUX
MPAKTUYECKUAN CMBICII.

[IpoBOOUTE OCHOBHBIE TEOMETPUUYECKHE IIOCTPOCHUS C TMOMOIIBI0 LUPKYJIS
W TAHEUKH.

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
o0yueHus B 8 kiacce.

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTBI, II0JIb30BATHCS
MX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOMCTBA TOUKU NEPECEUCHUs] MEIUaH TPEyrojbHUKA (LIEHTpa Macc)
B PELICHUH 3a/a4.

Biianers monsATHEM CpenHEH JIMHUM TPEYrOJIbHUKA W TpaIelUH, NPUMEHATh UX
CBOWMCTBA NpH pelleHuu reomerpuueckux 3anad. I[lomb3oBareesa teopemon daieca
U TEOPEMOW O MPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh HX MU PELICHUs
IIPAKTUYECKUX 3a/1a4.
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[IpuMeHATh NpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PEIICHUU I'€OMETPUUYECKUX
3a1ad4.

[Tonp3oBatbess  Teopemorr  Iludaropa  juigs  pewieHuss  reOMETPUUECKHUX
U MpaKkTU4YecKHuX 3aaad. CTpOUTh MATEMATHYECKYI0 MOJENb B MPAKTUYECKHUX 3a/1ayax,
CaMOCTOATENIbHO MPOBOAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

Brnanets NoHATUSIMU CHHYCA, KOCUHYCA U TAHTE€HCA OCTPOT'0 YIJa MPsIMOYTOJIbHOIO
TpeyrojsibHUKa. [lonb30BaTbCsd H3THUMHM MOHATUSAMH I PELIEHUS MPAKTHYECKUX
3a7ad.

Bbruncnsate (pa3nnyHbIMU - criocOOaMH) IUIOIIAAb TPEYrojdbHUKA U IUIOLIAAU
MHOTOYTOJIbHBIX (UTYp (HOJB3YACH, T/l HEOOXOAUMO, KaJdbKynsaTopoM). IlpumeHsars
NOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Bnanerps mOHATUSMU BIHCAHHOTO M LEHTPAJIbHOTO YIJIA, UCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yIJIaxX, yriax MEXIy XOopJaMu (CEKYLIMMHU) U yIie MEeXIy KacaTeabHOU
U XOP/AOH MPHU pPEeLICHUU T€OMETPUUYECKUX 3a/1ay.

Brnanete MOHATHEM ONHCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PEILIEHUH 33]1a4.

[IpyMeHATH MoJIy4eHHbIE 3HAHUS HAa IPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJIEIH
JUISL  3aJa4  peaJbHOM JKWU3HM U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCIICHHUS
C TMpPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHM (MONB3YSCh, TIA€ HEOOXOAMMO,
KAJIbKYJIITOPOM).

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIUMU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIbIO
pa3nuYHbIE 3JIEMEHTHl MNPSIMOYTOJBHOTO TPEYTOJIbHUKA («pEUIEHHE MNPSIMOYTOIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C NOMONIbIO KalbKyJNSTOpa) JUIMHBL M YIJIbI
JUTSl HeTAOJTMYHBIX 3HAYEHUH.

[Tonb3oBaTecs (opmMyslaMH MPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJIECTBOM  JUISl HAXOXKJIECHHUSI COOTHOILIEHUNA MEXKAY TPUTOHOMETPHUUECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXACHHUS PA3THYHBIX
3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), IPUMEHATh X MPU PEIICHUU
r€OMETPUYECKUX 3a/]aY.

Bnagers moHsTHSIMH TpeoOpa3oBaHHsS TMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX uryp. Ilonp3oBarbes cBoMCTBaMM MOJ00MS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATH JJIMHBI U HAXOAUTD YIJIbl y IOJO0OHBIX puryp. [IpumensTs cBoiicTBa mogo0us
B IPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH IPUMEPHl MOAOOHBIX  (QUTYp
B OKPY’KalOIlIEM MUPE.

[Tonb30oBaTbC TEOpEMaMH O MPOU3BEACHHHM OTPE3KOB XOpA, O MNPOU3BEIACHHU
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCsA BEKTOPAMHU, TOHUMATh UX F€OMETPHUUECKUI U (PU3NYECKHUI CMBICI,
OPUMEHATh HMX B PELICHUM TeOMEeTpUYeCKUX U (usnueckux 3anad. IlpumeHsars
CKQJISIPHOE NPOU3BEAECHNE BEKTOPOB JJIsl HAXOXKACHHUs UIMH U YIJIOB.

ITosnb30BaTbCAd METOJIOM KOOPAMHAT Ha IUIOCKOCTH, NPHUMEHATh €r0 B PELICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

BianeTs NOHATHSAMM MPABUIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI
YT OKPY>KHOCTU M PaJUaHHON MEpPBI yIJia, YMETh BBIYMCIIATH IUIONIAJb KPyra U €ro
yacTed. [IpruMeHATh 1oy4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (WK IEHTPB) CUMMETPHUH (QUTYP, IPUMEHSTH ABUKEHUS IIIOCKOCTH
B IIPOCTEUIINX CIIyYasX.

IIpuMeHATh MOTyYEHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJAECIIN
JUIL  3aJa4  pEAJbHOW JKU3HM M INPOBOAUTH COOTBETCTBYIOLIME BBIYHUCIICHUS
C TpPUMEHEHHWEM TNOoJ00HSd U TPUTOHOMETPUUECKUX (YHKUIUN (MOdb3YysCh, TAe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI ACATEIHHOCTH 00YUYAOIITUXCSI
(Tembl) Kypca 4acoB coJiepKaHue
[Ipocrenme 14 IIpocreimue DopMyJIMPOBATH OCHOBHBIC TTOHATHUS U OIPEICICHHUS.
reoOMeTpUYECKUEe PUTYPHI U r€OMETPUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUYECKUE (DUTYPHI,
uXx cBoMcTBa. MI3Mepenue OOBEKTHI. onpeaeJATh UX B3aMMHOE PACMOJIOKEHUE, BHINOJHATH
FEOMETPUYECKUX BEJINYNH MHOroyroibHUK, YEPTEXK MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoauTh NpocTenIIre TOCTPOCHUS C TOMOIIBIO HUPKYJIS
CmexHbIe 1 U JIMHEHKH.
BEPTUKAJIbHBIE YTIIBI. N3MepsaTh TMHEWHBIE U YTIOBBIE BETUYUHBI TEOMETPUUECKHUX
Pabota U TIPAKTUIECKUX OOBEKTOB.

C POCTEUIITUMH
YepTeKaAMH.
N3mepeHnune TMHeHbIX
Y YIJIOBBIX BEJIWYUH,
BBIYUCJIEHNE OTPE3KOB
U yTJIOB

Onpenensith «Ha r1a3» pa3Mepbl pealibHbIX 00BEKTOB,
MPOBONTH I'PYOYIO OIICHKY UX Pa3MepOB.

PemaTh 3a/1a4u Ha BBIYUCIICHHE JUTHH OTPE3KOB U BEJTMYHUH
YTJIOB.

PemaTsh 3aa4n Ha B3aMMHOE PACITOJIOKEHUE
reOMETPUYECKUX PUryp.

IIpoBoauThH KIIaCCUPUKALINIO YTIIOB, BBIYUCIATH
JMHEHHBIC U YTIIOBBIC BEIMYNHEI, IPOBOAUTH
HEOOXOIMMbIE JOKa3aTeIbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C HCTOPHUEl pa3BUTHS TEOMETPUH

TpeyroJibHUKH

22

ITonsiTHEe O paBHBIX
TPEyTrOJIbHUKAX

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHUEM MPHU3HAKOB).
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Y TIEPBUYHBIC
MIPEACTABIICHUS

O paBHBIX (PUTYpax.
Tpu nmpusHaka
PaBEHCTBA
TPEYTOJIBLHUKOB.
[Tpusnaku
paBEHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB.
CBoiicTBO MeJUaHBI
MPSIMOYTOJIBHOTO
TPEYTOJbHHUKA,
MIPOBEICHHOU

K THIIOTEHY3E.
PaBHOOEIpEHHBIC

Y paBHOCTOPOHHUE
TPEYTOJbHUKHU.

IIpu3Haku u cBOMCTBA

paBHOOEPEHHOTO
TpPEeyroJbHUKa.
Hepasencrsa

B T€OMETPHH.
[IpssMOyTONBHBIN

TPEYTOJBHHUK C YIJIOM

B 30°

BoiBoauTh CciieicTBYS (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
PopMyIHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYT'OJIBHOTO, IPSIMOYTOJIBHOTO, PaBHOOEPEHHOTIO,
PaBHOCTOPOHHETO TPEYTOJIbBHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeUaHbl TPEYTOJIBHUKA; CEPEAMHHOIO ITEPIEHIUKYIISIPA
OTpE3Ka; epUMETPa TPEYTOJIbHUKA.

@opMyTHPOBATH CBOMCTBA U IPU3HAKU PABHOOEAPEHHOTO
TPEYTrOJIbHUKA.

CTpouth 4yepTexu, pemarThb 3a1a4M C IOMOLIBIO
HAXOXKJEHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsATH IpU3HAKK PABEHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4aXx.

Hcnoab3oBaTh HUPPOBIE pECYPCH 1JISI HCCJIEA0BAHUS
CBOICTB H3y4aeMbIX (pUryp.

3HAKOMMTBHCH ¢ MCTOPUEN Pa3BUTHUS TEOMETPUU
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[TapannenbHble IPSMBIE, 14 [TapannenbHbie D®opMyIHPOBATH NOHATHE MMAPAIIIETBHBIX ITPSAMBIX,
CyMMa yIJIOB TPEYTOJIbHUKA IIPSIMBIE, NX CBOWCTBA. HAXOAUTH [IPAKTUYECKUE TPUMEPHI.
Hakpecr nexaiue, M3yuaTh cCBOIICTBA YII10B, 00pa30BAHHBIX [IPH IIEPECEUEHUU
COOTBETCTBEHHbIE MapajuieNIbHbIX MPSMBIX CEKYILIEH.
Y OTHOCTOPOHHUE IIpoBoauTh 10Ka3aTeJBCTBA MAPATUICIBHOCTH JABYX
YTJIbI, 0Opa30BaHHBIE IPSIMBIX C TOMOILBIO YIJIOB, 00pa30BaHHBIX IPH MTEPECECUEHHUH
IIpU [IEPECCYCHUN ATUX NPSIMBIX TPETHEN MPSIMOM.
napajuieIbHbIX BbI4ncJasiTb CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIBHHKA.
MPSIMBIX CEKYILEH). Haxoauts unciioBbie 1 OYKBEHHbIC 3HAUCHUS YTIIOB
[Tpu3znak B F€OMETPUYECKHUX 33]1a4ax C UCII0Ib30BAaHUEM TEOPEM
NapaJuIeIbHOCTH O CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
NPSIMBIX Yepe3 3HAKOMHMTBHCS C MCTOPHEH Pa3BUTHUS TEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU
MIPSIMOM.
Cymma yrios
TPEYTrOJbHUKA.
Breninue yrisl
TPEYroJbHUKA
OKpY»HOCTb U KpPYT. 14 OKpyXHOCTb, X0p/1a DopMyJIMPOBATH OIIPeAeJIeHH . OKPYKHOCTH, XOP/bI,
['eomeTpHuueckne U IUAMETP UX JMaMeTpa 1 KacaTebHOU K OKPYKHOCTH.
IOCTPOEHUS CBOICTBA. M3yuaTh ux cBOWCTBa, IPU3HAKU, CTPOUTH YEPTEHKHU.
Kacarenbnas HccaenoBarp, B TOM YHCIIE HCNOJB3YS U] pPOBHIE
K OKPYKHOCTH. pecypcebl: OKPY>KHOCTh, BIUCAHHYIO B YTOJ; LIEHTP
OKpY>KHOCTb, OKPYKHOCTH, BIIUCAHHOMU B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAaHHAs B yIOJL.
ITonsarue o I'MT,
MIPUMEHEHNE

B 33/1a4ax.
buccexrpuca

Y CEpEIMHHBIN
MIEPIICHIUKYJISIP
KaK T€OMETPUUYECKHUE
MECTa TOYEK.
OKpyKHOCTB,
OMMCAHHAs OKOJIO
TPEYTOJbHUKA.
OKpy>KHOCTb,
BIMCAHHAA

B TPEYTOJIbHUK.
IIpocrenmmue
3a/1a4n

Ha MMOCTPOEHUE

KAcaTeJIbHbIX.
HUcnoan3oBats Metoa I'MT miig nokasarenbcTBa T€OpeM

O MepeceYeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX IEPIICHANKYJIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombso I'MT.

OBJaaeBaTh NOHATHUSIMH BIINCAHHOU W OITMCAaHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAMTh LEHTPBI 3TUX
OKPYKHOCTEM.

Pematb OCHOBHBIC 3a1a4¥ HA NMOCTPOCHHUE: YIJia, PABHOIO
JAHHOMY; CEpEIMHHOIO MEPIIEHANKYIAPa JAHHOTO OTPE3KA;
MPSMOM, TPOXOJAIIEH YEPE3 TAHHYIO TOUKY

Y TIEPIICHIUKYJISIPHON JAHHOU MPSMOM; OUCCEKTPUCHI
JTAaHHOTO YTJIAa; TPEYTOJIbHUKOB 10 PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUH

[ToBTOpEeHue, 00001IeHNE 4 [ToBTOpEHME Pematsb 3a1a4u Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE CBSI3U
3HAHUN u 00001IeHNe MEXIy Pa3TUIHBIMU YaCTSIMHU Kypca
OCHOBHBIX MOHATUH
1 METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB ITIO ITPOT'PAMME
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8 KUIACC
HaumenoBanue pazaena | KomnuectBo OcHoBHOE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YUYaOIIUXCS
(Tembl) Kypca 4acoB COZIEp/KAHUE

UeTblpeXyroJbHUKU 12 [Tapannenorpamm, ero | M300paxkars M HAXOAMTH HAa YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJbHUKH PAa3HBIX BUJOB U UX 3JIEMEHTBHI.
YacrtHble cirydyan DopMyIMPOBATH ONPeJeJICeHU: TTapAILIETIOorpamMma,
napajuieIorpaMmmMoB npsIMOYTOJIbHUKA, poMOa, KBapara, Tpaneuu, paBHOOOKOH
(MpAMOYTOJIBHUK, Tpanenuu, NpSIMOoyroJIbHOU Tpaneiuu.
poMO, KBajpar), ux Jloka3bIBaTh M HCMOJIL30BATH NIPH PellIeHNH 32124
IIPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: MapajlIeIorpaMma,
Tpaneuus. MPsMOYTOJIbHHKA, poMOa, KBaJpara, Tpareuuu, paBHOOOKO
PaBHoGoOKas Tpaneuuu, NpsIMOyroJIbHOW Tparenuu.
U MIPSIMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHHS MEANAHBI TPEYTOJIbHHKA.
Tparneruu. Hcnoab3oBaTh IUPPOBBIE pECYPCHI I UCCIICI0BaHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYP.
MEIUAHBI. 3HAKOMMTBHCS C MCTOPUE Pa3BUTHS TEOMETPUU
LlenTpanbHas
CUMMETpPHUS

Teopema Pasneca u Teopema 15 Teopema @aneca IIpoBoaAMTH NOCTPOEHMSI C TOMOLIBIO LIUPKYJIA U JTUHEUKH

0 MPOMOPIUOHATBHBIX U Teopema c ucnosb3oBaHue Teopemsl daseca u TeopeMbl

OTpe3Kax, MoA0OHbIE O IPOMOPUUOHATIBHBIX | O MPOMOPIIMOHANBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKHU OTpE3Kax. MPOMOPUUOHAIBHBIN OTPE3OK.
Cpenuss TuHUsS IIpoBoauTH 10KA3aTEJIBCTBO TOTO, YTO MEAHAHBI
TPEYTOJIbHHKA. TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE, 1 HAXOAUThH

Tpaneuus, ee cpeaHsst

CBA3b C HCHTPOM MacCC, HAXO0AUTb OTHOIICHUC, B KOTOPOM
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JIMHUSL. MEJMaHbl JEIATCS TOUKOW X NEPECEUCHHUS.
[IponopumonanbHbIe Haxoauth n1o100HbIE TPEYTOJbHUKU HA TOTOBBIX YepTEkKaX
OTPE3KH. C YKa3aHHUEM COOTBETCTBYIOUIUX MPU3HAKOB MOI00USI.
IlenTp macc Pemathb 3a1a4u Ha 110J00HBIEC TPEYTOIBHUKH C IOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITETIbHOTO TMTOCTPOEHHUS YEPTEHKEN U HAXOXKACHUS
[Tono6ubIe MOJ0OHBIX TPEYTOJIHLHUKOB.
TPEYTOJbHUKHU. IIpoBoauTH NOKA3aTEJBCTBA C UCIIOJIB30BAaHUEM
Tpu npuzHaka IIPU3HAKOB MOJ00MS.
no1o0us Jloxa3bIBaTh TpU MPU3HAKA TO100US TPEYTOJIHLHUKOB.
TPEYTOJIBbHUKOB. IIpuMeHATH MOTYyYeHHBIC 3HAHUSI TIPU PEIICHUU
[Ipumenenue F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ad.
noaoous 3HAKOMMTBHCS C MCTOPHUE pa3BUTHS T€OMETPUU
IPU PEIICHUN
MPaKTHYECKUX 3a7a4
[Inomans. Haxoxnenue 14 CBoiicTBa IUI0mMAa e OBJaseBaTh NEPBUYHBIMU MPeACTABJIEHUAMHU 00 00111CH
IJIOIIAJEN TPEYTOJIbHUKOB FeOMETPUYECKUX TEOpUH TIJI0MAIU (Mepbl), GOPpMYJIUPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (pUTYp. dburyp. IJIOIIAH, BBISCHATH UX HATJISITHBIA CMBICII.
[Tnomaau mogoOHbBIX GUTyYp DopMybl BoiBoauTs hopMyIibl IIIOIAIU MTapajjieiorpaMmma,
JUTS TLTOTI AN TPEYTroJIbHUKA, TPANeuu U3 GOPMYJIbI TUTOLIAIH
TPEYTOJbHUKA, MPSIMOYTOJIbHUKA (KBajJpaTa).
napajJienorpamma, BoiBoauTh GopMyIIbI MIIOMIATN BEITYKIOTO
Tparneuu. YETHIPEXYTOJbHUKA YE€pPE3 AUArOHAIU U YTOJ MEXK1y HUMH.
Beruucnenue Haxoauts iomaan Guryp, n300pa’keHHBIX HA KJIETYATOU

TUIOMIAJIEH CIIOKHBIX
dburyp.

OyMare, HCNOJIb30BaTh pa3oreHne GUTYPhI HA YACTH
U IOCTpanBaHHUE.
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[Tnomaau puryp

Ha KJIeT4aroi Oymare.
ITnomaay momoOHBIX
duryp.

3agaun

C IPaKTHYCCKUM
COJIepIKaHUEM.
Pemenue 3agau

C MIOMOIIIBIO0 METOA

Pa30upaTs npuMepbI UCITOJIB30BAHUS BCIIOMOTaTSIIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYECKHX 3a]1a4.
HaxoauTsb mutomaay mogo0HbIX Guryp.

BbI4ucJATH IIIONIAIA Pa3TMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemiaTh 3a1a4u Ha IJIOMIA/H C IPAKTUICCKAM
CoJIep>)KaHuEM

BCIIOMOTaTeNIbHOM
TUTOTIAAN

Teopema IIudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy Iludaropa, ncnoab3oBarthb ce

U Havajia TPUTOHOMETPUHN ee MPUMEHEHHE. B IIPAKTUYECKUX BBIUUCIICHUSX.
Onpenenenue @ opMyJIHPOBATH ONPEICICHISI TPUTOHOMETPUUYECKHIX
TPUTOHOMETPUUYECKHUX | (YHKIIMN OCTPOTO YIJia, MPOBEPATH UX KOPPEKTHOCTb.
(GYHKIIHUHA OCTPOTO BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOIIICHHUS
yTJ1a IPSIMOYTOJIBHOTO | B MPSIMOYTOJIBHOM TPEYTOJbHUKE.
TPEYTOJbHUKA, HccaenoBaTh COOTHOIIEHUS MEXITY CTOPOHAMU
TPUTOHOMETPUYECKHE | B MPAMOYTOJIBHBIX TPEYTOJbHUKAX C yriamu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnoan3oBaTh GopMyIbl TPUBEACHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUYECKOE TOKISCTBO JJISI HAXOXKICHUS
OcHoBHOE COOTHOIICHHH MEX Ty TPUTOHOMETPHYCCKUMU (PYHKITUSIMHA
TPUTOHOMETPUUECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOXKJIECTBO IIpuMeHsATH IOTyYCHHBIC 3HAHUS U YMEHUS TP PEIICHUH

MPaKTUYECKUX 3aJ1a4.
3HAKOMUTBHCS C UCTOPHUE pa3BUTHUS T€OMETPUU
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YTI1bl B OKPY’KHOCTH.
BriucaHHble 1 OIMCaHHBIE
YETHIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPY>KHOCTEMN

13

Bnucannsie

Y LICHTPaJIbHbIC
YIJIbI, YTOJI
MEXKTY
KacaTeJIbHOM

Y XOPJIOM.

Yribel Mex Iy
XOpJlaMHu

U CEKYILIMMHU.
Bnoucanssie

1 OITMCaHHBIC
YETBIPEXYTOJIbHUKH,
UX TIPU3HAKU

1 CBOMCTBA.
[Ipumenenue aTux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3aja4.

Bzaunmnoe
pacroaoXeHue
JIBYX OKPY>KHOCTEH,
oo1HMe
KacaTelIbHbIC.
Kacanue
OKPY>KHOCTEMN

®opMyJIMPOBATH OCHOBHBIE OIIPE/ICIICHHUS, CBSI3aHHbIE

C YyIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, UEHTPAJIbHBIN YTroI).
HaxoauTs BriMcaHHbIE YIUIbI, ONUPAOLINECS HA OHY AYTY,
BBIYHMCJISATH YIJIBI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YE€ThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIbHOM YTJIE.

HccaenoBartp, B TOM YHUCIIE ¢ TOMOILBIO [IUPPOBBIX
pECYpCOB, BIUCAHHbBIE U ONHCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnonb3oBaTh 3T CBOICTBA U MPU3HAKY [P PEILICHUN
3aja4
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[ToBTOpeHue, 06001IeHNE 4 [ToBTOpEHME Pemath 3a1a4u Ha MOBTOPEHHKE, WJUTIHOCTPUPYIOILINE CBSI3U
3HAHHUI OCHOBHBIX OHATHI 1 MEXIY Pa3IUnIHBIMHA YaCTSAMHU Kypca
METOJIOB KypCOB
7 1 8 KJI1accoB,
00001IeHNe 3HAaHU I
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIACC
HaumenoBanue paznena | KommuectBo OcHoBHOE OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaOIIUXCS
(Temsl) Kypca 4acoB COJZIEp)KaHHE

Tpuronomerpusi. TeopeMbl 16 Onpenenenue D opMyJIHPOBATH ONPeaAeIeHIsI TPUTOHOMETPHUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIbIX U MPSIMBIX yTJIOB.

Pelenue TpeyroJbHUKOB dbynknuii yrioB ot 0° | BeIBOAMTBL TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYHOCTH).
IpUBEICHUS. BoeiBoauTh opmyJibl 1JI BBIYUCICHUSA TLUIOIIAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHUEM TEOPEM TPUTOHOMETPHUH (cpopMyna
TeopeMa CHHYCOB. IJIONIAU TPEYTOJbHUKA Y€PE3 ABE CTOPOHBI U YTOJI MEXKITY
Pemicuue HUMH, (popMyJia TJIOMIAIN YeTHIPEXYTOJIbHUKA Yepe3 ero
TPEYTOJIbHUKOB. AUAaroHajin U yroja MCxXIay HI/IMI/I)
[IpakTHYeckoe PemaThb TpeyTroapHUKMU.
TIPHIMEHEHHE Pemats nmpakTu4eckue 3a1a4u, CBOIASAIINECS
JIOKa3aHHBIX TEOPEM K HaXOXKJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moa00us. 10 [Tonsitue OcBauBaTh NOHSITHE NTPEOOPA30BAHUS TTOAO0OUS.

Mertpuueckue
COOTHOIIICHUS
B OKPYXHOCTH

0 mpeoOpa3oBaHUU
10100MSL.
CoOTBeTCTBEHHBIE
DJIEMEHTEI MOTOOHBIX
uryp.

Teopema

O IPOU3BEICHUU
OTPE3KOB XOP,
Teopema

HccaenoBaTh OTHOIIIEHNE IMHEWHBIX DJIEMEHTOB (DUTYP
pu MpeoOpa3oBaHUM MO00US.

Haxoauts nprMepsl noo0us B OKpy X aroien
JNEACTBUTEIBLHOCTH.

BpIBOAMTH METPUUECKUE COOTHOUIEHUS MEKy OTpE3KaMu
XOp/I, CEKYILHX U KACATENbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOILHUKOB.

Pematb reoMeTpuyecKue 3a1a4M U 3aa44 U3 peajbHOU
KU3HU C UCIMOJIb30BAHUEM MOJOOHBIX TPEYTOJILHUKOB
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O MPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[IpumeHnenue

B PEILLICHUU
r€OMETPUYECKUX
3aa4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHUCJIO.
DOu3nUeCKuil

Y TE€OMETPUYECKUI
CMBICIT BEKTOPOB.
Paznoxenue BekTopa
0 JIBYM
HEKOJIJTMHEAPHBIM
BEKTOpPaM.
Koopannater
BEKTOpA.

CkansipHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABICHHBIE OTPE3KU,
HCCIe10BaTh reoMeTpuuecKuil (mepeMerieHue)

1 (puznueckuit (cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeeeHusi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA HA YUCIIO, MCCJIeI0BATH
T€OMETPUYCCKUN U PUBNUECKUIA CMBICIIBI 3TUX OTIEPAITHIA.
PemaTh reomeTpuyuecKre 3a/1a4n ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiiagbIiBaTh BEKTOP 10 IBYM HEKOJIJTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKaIsIpHOE TPOU3BEICHUE BEKTOPOB,
BbIBOJIUTH €TI0 OCHOBHBIE CBOWCTBA.

Bpruucasitb cyMMy, pa3HOCTb U CKAJIIPHOE NPOU3BE/ICHHUE
BEKTOPOB B KOOPAMHATAX.

IIpuMeHATH CKaJIIPHOE MPOU3BEICHUE ISl HAXOKACHUS
JUTMH ¥ YTJIOB
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IIPUMEHECHUE
JIJISI HAXOXKJICHUS
JUIVH U yTJIOB.
Pemenue 3anau

C IOMOIIbIO BEKTOPOB.
[TpumeHeHre BEeKTOPOB

JUTS peTIeHUs 3a/1a4
bu3uKu

JlekapTOBBI KOOPAMHATHI
Ha MJIOCKOCTHU

JlexapToBbI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.

YpaBHEHHE IPAMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHHUS
OKPY’KHOCTH

Y MIPSIMOM.

Meton koopauHAT
IIPU PELICHUU
F€OMETPUYECKUX

3aga4, IPAKTUHICCKUX

3aj1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJAWHAT, IEKaPTOBBIX KOOPJIANHAT TOYKH.

BoIBOAMTH ypaBHEHHUE NPSIMON U OKPYKHOCTH.
BoiaeasiTh MOJHBIN KBAIPAT I HAX0KACHUS LIEHTpa

U paauyca OKpPYKHOCTH I10 €€ YPaBHEHMUIO.

Pemathb 3a1a4u Ha HAX0XKICHUE TOYEK

[IEPECEUYEHHUS IPAMBIX M OKPYKHOCTEH C MOMOIIBIO METOAA
KOOpJIMHAT.

Hcnoan3oBaTh cBOMCTBA YrioBoro koddduimeHTa npsamoit
IIPU PELIECHUH 3a]1a4, JJIs ONPEAEICHUS PACIIONOKEHUA
IPSAMOM.

IIpuMeHATH KOOPAUHATHI IIPHU PELLIEHUH

FEOMETPUYECKHUX U MPAKTUUYECKUX 3a/1a4,

JUTS TIOCTPOCHUS MATEMAaTUIECKUX MOJEIIEH

peanbHbIX 33724 («METOJT KOOPAUHAT).

IMoab30BaThCs 7151 TOCTPOEHUS U UCCIIEIOBAHUN
U(HPOBBIMH peCcypcami.

3HAKOMMTBHCH € MCTOPHUEH Pa3BUTHS T€OMETPUU
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[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
JIn1HA OKpYKHOCTH

Y TUTON[AJb KPyTa.
Briuucnenue miomaagei

[IpaBusibHBIE
MHOT'OYTOJIbHUKH.
Yucnao nt. Jlnuna
OKPYHOCTH, IYyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CETMEHTa

DopMyJIHPOBATH OINPEICIICHUE ITPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHoab30BaThCA MOHATHUEM JIUIMHBI OKPYKHOCTH, BBEJICHHBIM
C MMOMOUIBIO NMPABUILHBIX MHOTOYTOJIbHUKOB, ONPeJeIATh
YUCIIO T, JJIMHY OyT'U U PaJUaHHYyI0 MEpY yIJa.
IIpoBoauTh Mepexoa OT paAuaHHOW MEPHI yIJia

K IpalyCHOM 1 Ha0OOPOT.

OmnpenensiTth momaas Kpyra.

BoiBoauth ¢opMyJibl (B rpagycHOMN U paiuaHHON Mepe)
JUISL JUTMH TyT, TUIOLIAIEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomanu Guryp, BKIFOYAIOITUX 2JIEMEHTHI
OKPY>KHOCTH (KpyTa).

HaxoauTs ruioniaay B 3a1a4ax peaabHOMN KU3HU

I[BH}KGHI/I}I IIJIOCKOCTH

[loHsATHE O ABUKEHUU
IIJIOCKOCTH.
[TapayutenbHbIN
IIEPEHOC, TOBOPOT
[Ipumenenue

IIPU PELICHNH 3314

Pa30upaTe npuMepbl, WLTIOCTPUPYIOIINE TOHITHUS
JIBUYKEHUS.

DopMyJIHPOBATH ONPEAEIECHUS NaPAIIEIBHOTO IEPEHOCA,
MIOBOPOTA U OCEBOM CHUMMETPHH.

BbIBOAMTH UX CBOMCTBA, HAXOAUTh HEMOIBH)KHbBIC
TOYKH.

HaxoauTh HEHTPBI U OCU CUMMETPUM ITPOCTEUITUX
buryp.

IIpuMeHsATH NapaiebHbIA IEPEHOC U CHUMMETPUIO
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1ad (pa3oupaTh
IPUMEPBHI).

HUcnoab30BaTh 1151 TOCTPOCHUS M KCCIIEIOBAHUI
U(POBBIE PECYPCHI
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[ToBTOpeHue, 00001ICHHE,
cUCTeMaTHu3alysl 3HaHU!

[ToBTOpEHUE
OCHOBHBIX IIOHATUH

Y METOJ0B KypCOB
7-9 KJ1accos,
0000111eHHE

Y CUCTEMATU3aLUsA
3HaHuu. [Ipocrenmue
r€OMETPUUYECKHE
burypsl u ux
cBoricTBa. Mzmepenune
r€OMETPUYECKHUX
BEJINYVH.
TpeyroyibHUKWU.
[TapauienbHbIE

Y IEPIEHIUKY IS PHBIE
MpsIMBIE.

OKpyX HOCTb U KPYT.
['eomeTpuueckue
IIOCTPOCHHUS. Y IJIbI

B OKPY>HOCTH.
Bnucannsie

Y OTIMCAHHBIE
OKPY>KHOCTH
MHOTI'OYT'OJIbHUKOB.
IIpsamas

Y OKPYKHOCTBb.

OnepupoBath NoHATUSIMU: (DUTypa, TOUKA, TIpsIMas, yroJl,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PAaBHOCTOPOHHUI
TPEYTrOJIbHUKH, ITPSMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OMCCeKTpHCa U BbICOTA TPEYTrOJIbHUKA, TapajliieJorpamm,
pOMO, IPSIMOYTOJIbHUK, KBAJIpaT, TpaNeluus; OKpy>KHOCTb,
KacaTelibHasl, paBEHCTBO U Moj00ue Guryp,
TPEYTOJIBHUKOB; MTApAJUIEIIbHOCTh U NEPIEHANKYJIIIPHOCTD
IPSIMBIX, YTOJI MEXY NPAMBIMUA, CAHAMMETPHSI OTHOCUTEIIBHO
TOYKH U IIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA yIJIa,
IJI0ILA/b, IEPUMETP.

HUcnoab3oBathb GpopmyJibl: IEpUMETPa U ILIOIIAAN
MHOT'OYT'OJIBHUKOB, JUIMHBI OKPY’KHOCTH Y IUIOLIAU KPyra,
o0beMa MpsAMOYTOJIBHOTO Mapajuiejenunesaa.
OnepupoBarb NOHATHAMU: IPIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATH 3TH IOHATHUSA

JUISL IPEJCTABIIEHUS] JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IPYTUX Y4eOHbIX MPEIMETOB.

PemaTp 32124 Ha NOBTOPEHNE OCHOBHBIX ITOHATHUH,
WJUTFOCTPALIMIO CBSI3EM MEXKY pPa3IMYHbIMU YaCTSIMU Kypca.
BeiOupath MeToa U1 pelIeHus 3a/1a4uu.

Pemathb 3a1a4u 13 NOBCETHEBHOM )KU3HU
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UeTbIpexXyroJbHUKH.
Brniucannsie

Y OITUCaHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa
U Hayvasa
TPUTOHOMETPUH.
Pernrenne o0Ommx
TPEYTOJIbHUKOB.
IIpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanust
TUIOCKOCTH.
JBmwxenus. [Togooue.
Cummerpus.
[nomans.
Brruncienue
mromtanen. I momaan
no100HBIX GUryp.
JlexapToBbI
KOOPJIMHATHI

Ha IJIOCKOCTH.
Bexkropsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OEAEPAJ/IBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTUKA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIINCKA

B coBpemenHOM 1HGPOBOM MHpE BEPOSITHOCTh W CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYIO0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUYECKUX MPUIIOKEHHM, TaK U KX POJIU
B 00pa3oBaHNM, HEOOXOIUMOM KaKIOMY 4YeloBeKy. Bo3pacrtaer umcino mpodeccui,
Py OBJAJCHUU KOTOPBIMH TpeOyeTcs Xopolmas 0a3oBas IMOATOTOBKA B 00JIacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasi MOJArOTOBKA Ba)KHA ISl MIPOJIOJKEHUSI 00pa30BaHUs
U I yCHEIIHON MPO(PECCHOHATIBHON Kapbephl.

Kaxxp1il 4emoBek MOCTOSTHHO TPUHUMAET PEIICHUS Ha OCHOBE UMEIOIINXCS Y HETO
JAaHHBIX. A s OOOCHOBAaHHOTO TPUHATHS PEIICHUS B YCIOBUSAX HEIOCTAaTKa
Win u30bITKa MHOOpMAMK HEOOXOJUMO B TOM YHCIE XOPOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIILICHHUE.

NMeHHO mo3TOMy OCTPO BCTaia HEOOXOAUMOCTh C(POPMHUPOBATH Y OOyUAFOITUXCS
(yHKUIHMOHANBHYIO T'PAMOTHOCTh, BKJIIOYAIOUIYI0 B C€0sl B KAaueCTBE HEOThEMJIEMOM
COCTaBJISIIONIEH yYMEHHE BOCHPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh MHGOPMAIIMIO,
MIPEJICTABIICHHYIO B Pa3IMYHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTEp MHOTHUX
peaNbHBIX TIPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJIUTH TMPOCTEHINKME BEPOSTHOCTHBIC
pacueThl.

3HaKOMCTBO B Y4Ye€OHOM Kypce C OCHOBHBIMH TpPHHIIMIIAMU cOOpa, aHaau3a
U TIPEACTABIICHUS JaHHBIX M3 Pa3IUYHBIX cdep XKU3HU 00IIecTBa M TrOCy/IapcTBa
npuoOiaer oOydJaromuxcs K OOIIECTBEHHBIM HHTepecam. I3yueHne OCHOB
KOMOWHATOPUKM pa3BMBACT HABBIKM OpraHU3allud Iepedopa W TojcyeTa dYHCIIa
BApUAHTOB, B TOM YHCJIE B MPUKIAIHBIX 3aJadaXx. 3HAKOMCTBO C OCHOBAaMH TEOpPHUU
rpadoB co3gacT MaTeMaTHYeCKUW (QyHIAMEHT s (POopMUpPOBaHUS KOMITCTCHIIHMA
B oOyiacth HMH(POPMATUKH W IUQPOBBIX TEXHOJOTHHA. [IpM HM3yUYeHWHM CTAaTHCTUKH
¥ BEPOSITHOCTHA OOOTAIIAOTCS MPEACTABICHUSI 00yUJarOIINXCSI O COBPEMEHHOW KapTHUHE
MHpa U METOJaX €ro MCCleqoBaHus, (popMUpyeTcs MOHMMAaHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COIMAIBHO 3HAYMMOW WHGOpPMAIIMK UM  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cOOTBETCTBUU C JaHHBIMH IEISIMH B CTPYKTYpE MPOrpamMMbl YIEOHOTO Kypca
«BeposATHOCTh U CTaTUCTHKA» OCHOBHOTO 00111er0 00pa30BaHus BbIJICICHBI CIEIYIOIINE
cozepkaTeNbHO-MeToanueckne nuHuu: «[lpeacraBienne MaHHBIX W OMHUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTBY, «IJIeMEHThI KOMOWHATOPUKW», «BBeaeHHE B TEOPHIO
rpadoBy.

Conepxanne ymHMHM «lIpencraBieHne MaHHBIX W ONUCATEIbHAs CTATHCTHKA
CIIy’KUT OCHOBOM 1Jisi (pOpMUPOBaHUS HABBIKOB pabOTHl ¢ MH(POpPMALIUEH: OT YTCHUS
¥ WHTepHpeTanuu WHPOPMANWK, MPEACTABICHHOW B TaONMIax, HA JuUarpaMMmax
u rpadukax, 10 cOOpa, TPEICTaBICHWS W aHalW3a JaHHBIX C HCIIOJIH30BAHUEM
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CTaTHUCTUYECKUX XapaKTEePUCTUK CpeIHUX M paccenBaHusa. PaboTas ¢ JgaHHBIMH,
oOyyaroniyecsi y4aTcsi CUMTBIBaTh M HMHTEPIPETUPOBATH JaHHbIC, BBIIBUIATbH,
apryMEeHTUPOBATh U KPUTUKOBATh POCTEHIIINE THIIOTE3b], PA3MBILUIATh HaJ (GaKTOpaMH,
BBI3BIBAIOIIMMHM HW3MEHYMBOCTb, W OLICHMBAaTh HMX BIMAHUE HA PACCMATPUBAECMBIC
BEJINYMHBI U MTPOLIECCHI.

NHTYyUTHBHOE MpPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJACHLUW CTAaHOBUTCS MOTHUBUPYIOLICH OCHOBOW I U3y4ECHUs
TEOPUU BEPOSATHOCTEN. boJbllioe 3HaUueHNE UMEIOT TPAaKTUYECKUE 3a/1aHusl, B YACTHOCTH
OIIBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAonogo0us Ciy4ailHOro coObITHS.
[Tpu u3yuenun yue6HOro Kypca o0ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMU METOAaMU
BBIYMCJIEHUS BEPOSTHOCTEM B CIy4alHBIX DSKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJSIONIMMU CTaBUTh
U peliath 0oJiee CIoKHbIE 3a/1a4d. B yueOHbIi Kypc BXOAAT HayajdbHbIE MPEICTAaBICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YHACIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCA 3HAKOMCTBO OOYYaroIIHUXCs
C MHOXKECTBAMH M OCHOBHBIMH OIIEPALMSIMH HAJ MHOXECTBAMH, PACCMATPHUBAIOTCS
IpUMEpbl MPUMEHEHHUs Il PEIICHUS 3a/Jad, a TakKe HCIOJIb30BaHUA B JPYTHUX
MaTEMaTUYECKUX KypcaxX U yYeOHBIX MTPEAMETAX.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BepoSITHOCTh U CTaTUCTUKA», B KOTOPBIN
BXOmAT pasnensl: «lIpencraBneHne JaHHBIX M ONKCATENbHAs  CTATUCTHKA,
«BeposTHOCTEY, «DNeMeHThl KOMOUHATOPUKNY», «BBeneHue B Teopuio rpadoBy.

OOmiee 4yMcnO YacoB, PEKOMEHJOBaHHBIX JJI M3ydyeHUs ydeOHOro Kypca
«BepositTHOCTh M cTatrcTHKay, — 102 yaca: B 7 kiacce — 34 yvaca (1 yac B Hemeno),
B 8 knacce — 34 yaca (1 gac B Hexento), B 9 knacce — 34 yaca (1 gac B Hegento).

COAEPKXAHUE OBYYEHMUSA
7 KUIIACC

[IpencraBnenrie naHHBIX B BHJE TaOdHI], auarpamm, rpadukoB. 3amojHEHHE
Ta0JINII, YTE€HUE M MOCTPOCHUE AUarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peajbHBIX IMpolieccoB. M3BiedyeHne HMHPOpMalUU U3 AUATPAMM
U TaOJUI, UCIIOJIb30BAaHUE U UHTEPIIPETAIUS JAaHHBIX.

OnucartenbHasi CTAaTUCTUKA: CpelHee apudmeTnyeckoe, MeauaHa, pa3max,
HauOOoJIbIIIEE U HAMMEHbBIIIee 3HaUeHU Habopa YUCIIOBBIX JaHHBIX. [[puMeps cirydaitHoi
W3MEHUYUBOCTH.

Crny4daiiHbIM SKCIIEPUMEHT (OMBIT) U cay4daiiHOe coObITHE. BEposTHOCTH M YacToTa.
Ponb ManoBeposSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOIE U B OOIIIECTBE.
MoHeTa 1 urpajgbHas KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pedbep u cymmapHasi CTEIEHb
BepuinH. [Ipencrasnenue o cesizHocTH rpada. lenu u nukiel. [lytu B rpadax. O6xox
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rpada (dinepoB nyTh). [IpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue 3amau
¢ ToMoIIIbIo rpadoB.

8 KJIACC

[IpeacraBnenuie JaHHBIX B BUJIE Ta0JIULI, AUArpaMM, rpaduKoB.

MHOX€CTBO, 3JIEMEHT MHOXKECTBA, TOAMHOKECTBO. Oniepaiuy HaJl MHOKECTBAMMU:
o0beuHEHNE, TepecedeHue, aononHeHre. CBOMCTBAa onepauuii HaJl MHOYKECTBAMM:
IIEPEMECTHUTENIBHOE, COYETATEIBHOE, PACIIPENEIUTENbHOE, BKIIOYEHUs. Vcnonp30Banne
rpauueckoro MpEeNCTaBICHUS MHOXECTB [IJIsi ONHCAHUS pPEabHBIX MPOILECCOB
U SIBIICHU, IPU PELICHUH 3a7a4.

N3mepenne paccenBaHMs MAaHHBIX. /Jlucnepcuss WM CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. J[narpamma pacceuBaHusl.

DneMeHTapHbIe COOBITHS CydaiiHOro omnbiTa. CiyqaitHble coObITHs. BepositHoCTH
coObITHI. OMNBITHI ¢ PAaBHOBO3MOKHBIMHU DJIEMEHTApHBIMU COOBITUAMH. CirydyalHbIN
BbIOOp. CBSI3b MEXKAY MaOBEPOSITHBIMU M TIPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA JEPEBBEB: €IMHCTBEHHOCTb IyTH, CYIIECTBOBAHUE BHCSYEN
BEPIIMHBI, CBSI3b MEXKIY YHUCIOM BEpIIMH W 4ducioMm pedep. [IpaBuino ymMHOXKEHHS.
Pemenue 3aay ¢ momonibio rpados.

[IpotuBonomnoxueie coobiTus. uarpamma Ditniepa. OO0beIMHEHHE U TIEPECEUCHUE
coObiTuii. HecoBmecTHbie cOObITHS. DOpMylia CIOKEHHS BEpPOSTHOCTEH. Y cCIOBHas
BeposiTHOCTh. [IpaBuno ymHoxkenus. HeszaBucumbie coObiTus. lIpencraBienue
DKCIEPUMEHTAa B BHUJAE JepeBa. PelleHue 3agad Ha HAxXO0XKIECHUE BEPOATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYaHHOTO SKCIEPUMEHTA, Juarpamm Jitiepa.

9 KJIACC

[IpencraBnenne MaHHBIX B BHAE TAOIHI], AHAarpamMMm, rpaduKoB, WHTEPIPETALIHS
JTaHHBIX. UTeHHe U mocTpoeHue TabIull, AuarpamMm, rpaduKoB 1Mo peaibHbIM JaHHBIM.

[lepecranoBku u (Qakropuan. CoueTaHuss U YUCIO CoudeTaHUH. TpeyroJbHHUK
[Tackans. Pemenue 3a1a4 ¢ HCIOJIB30BaHHEM KOMOMHATOPUKH.

['eomerpuyeckass BeposATHOCTh. CiyuyallHbIii BbIOOp TOYKM U3  (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heynawa. Cepusi ucnblTaHuil 1o nieporo ycmexa. Cepust
ucneiTanuil bepaym. BeposTHOCTH cOOBITHII B cepuM UCTIbITAHUN bepHyiu.

CnydaiiHass BeIMYMHA W pacHpelesieHue BeposATHOCTEH. MaremaTuueckoe
oxuaaHue u aucnepcusi. [IpuMepbl MaTeMaTUYECKOr0 OKUAAHUSI KaK TEOPETUUYECKOIO
CpPEHErO 3HAYCHUS BEIMYMHBI. MaTEMAaTUYECKOE OXKUIAHUE U JUCHEPCUS CIy4YalHOU
BEJIMYUHBI «YHCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymimy.

[TonsiTue o 3axkoHe OoJbIIUX UKcell. M3MepeHnre BepoATHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaYeHne 3aK0HA OONBIINX YHUCEI B PUPOJIEC U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATDHI

[IpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl Y4e€OHOTO Kypca K KOHIY
o0yueHus B 7 Kiacce.

Yurare wuH(OpMAIUIO, TMPEACTABICHHYI0 B Ta0nWIax, Ha JUarpaMmax,
MPEACTaBIATh JaHHBIC B BU/IE TaOUII, CTPOUTh AMArpaMMbl (CTOJIOMKOBBIE (CTOJIOUYATHIC)
Y KPYTOBBI€) 10 MAaCCUBaM 3HAYEHUH.

OnuchiBaTh U UHTEPIPETUPOBATH PeabHbIE YUCIIOBBIC JTaHHBIC, MMPEICTABICHHBIC
B TA0JIMIIaX, HA TUarpamMmax, rpapukax.

Hcnonp30BaTh Uil ONKMCAHUS JAHHBIX CTATUCTUYECKHE XapAKTEPUCTUKH: CpElIHEE
apudmeTHiecKoe, Me/Inana, HanboJbIIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max.

WNmeTh nipesicTaBieHre 0 Cy4ailHOM N3MEHYMBOCTH HA IPUMEpax LeH, PU3NYECKUX
BEJIMYMH, AHTPONOMETPUUECKUX [aHHBIX, UMETh NPEACTaBICHUE O CTATUCTUYECKOU
YCTOWYHUBOCTH.

[IpenMeTHble pe3yibTaThl OCBOCHHS MpPOrpaMMbl YUeOHOro Kypca K KOHILY
o0ydeHus B 8 KJacce.

N3BnekaTh u peoOpa3oBbIBaTh MHGOOPMAIIHMIO, MIPEICTABICHHYIO B BHJIC TaOJIHII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUjIE Ta0OJIuUIl, [uarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MTOKA3ATENEN: CPETHUX 3HAUECHUI
U Mep paccenBaHus (pa3Max, JUCIIEPCUS M CTaHAAPTHOE OTKIIOHCHHE).

Haxoauth 9acTOTHI YHCIIOBBIX 3HAYCHUN M YaCTOTHI COOBITHI, B TOM 4YHCIIC
0 pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUH.

HaxoauTh BepOSTHOCTU CIy4allHBIX COOBITUHA B OIbITax, 3HAas BEPOSTHOCTHU
3JIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B OMBITAX C PABHOBO3MOXKHBIMU YJIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBaTh rpaduyueckie MOJICNH: JIEPEBO CIYYaHOTO JKCIIEPUMEHTA,
JMarpaMmebl Diliepa, YuciaoBas npsiMasi.

OnepupoBaTh MNOHSATHUSIMUA: MHOXECTBO, MOJAMHOKECTBO, BBINOJHITH OINEpPALUU
HaJl MHOKECTBaMU: 00bEeIMHEHUE, TIEpeceUeHue, JOMOTHECHHE, TEPEUUCISATh SJIEMEHThI
MHOKECTB, IPUMEHSTh CBOMCTBA MHOMXECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTaBICHUE MHOXKECTB M CBSI3€d MEXAy HUMU
JUISL OMMCAHMS MPOLECCOB U SIBIICHUW, B TOM YHCJIE MPHU PELICHUH 3a4a4 U3 APYTHUX
y4eOHBIX MTPEMETOB U KYypPCOB.

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS TMPOrPpaMMBlI YYEOHOrO Kypca K KOHIY
oOyueHus B 9 Kjacce.

W3Brnekatb U mpeoOpa3oBbIBaTh WH(GOPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
WUCTOYHUKAX B BHJE TAOMUWIl, muarpamMm, TpaduKoB, MPEACTABISATH JAaHHBIE B BHUJIC
Ta0IuI, AUArpamMm, rpaduKoB.
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Pemates 3amaum  OpraHM30BaHHBIM  TNEpeOOPOM  BApUAHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MIPaBUJI U METOIOB.

Hcnonb30BaTh ONucaTENbHbIE XapAKTEPUCTUKHU I MACCUBOB YHCIIOBBIX JAHHBIX,
B TOM YMCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxonuTe 9acToThl 3HAYEHWUH M YaCTOTHI COOBITHS, B TOM YHUCIE TMOJIb3YSICh
pe3yJibTaTaMu MPOBEJACHHBIX U3MEPEHUIN 1 HAOJIIOICHU.

HaxonuTth BEpOSITHOCTH CITy4alHBIX COOBITHI B U3yUYEHHBIX OMBITaX, B TOM YUCIIE
B OIBITaX C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHUSMH, B CEPUSIX HUCIBITAHUU
JI0 TIEPBOIO yCIIeXa, B CEPUSAX UCIBITAaHUN bepHyIu.

Nwmets nipencraBieHne 0 CIIy4aiHOM BEJIMYMHE U O PACIIPEAECIICHUN BEPOSATHOCTEM.

NmeTys mpeicraBieHMe O 3aKkOHE OONBIIMX YHCENl Kak O [MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHOM HM3MEHUYMBOCTM W O POJM 3aKOHA OOJBIIMX YHCEN
B IPUPOAE U OOLIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue paznena |Komudectso OcHOBHOE coJIepKaHue OCHOBHBIE BUJIBI ACATEIBHOCTH 00YUYaIOITUXCSI
(TemnI) Kypca 4acoB
[IpencraBicHue TaHHBIX 7 [IpencraBicHue TaHHBIX OcBauBaTth CIOCO0BI TIPE/ICTABIICHUS

B Tabymmax. [Ipaktuueckue
BBIYHCIICHUS 10 TAOJTUYHBIM
naHHbIM. U3BIeueHue

U MHTEpIpeTaIus
TaOJMYHBIX JIAHHBIX.
[IpakTuueckas paboTa
«Tabmuieny.

['padmueckoe
MIPE/ICTABIICHUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
auarpamMm. UteHne u
MOCTPOEHUE THATPAMM.
[Tpumeps! teMorpaduaeckux
JrarpaMm.

[IpakTuueckas pabora
«JlmarpaMmbi»

CTaTUCTUYECKUX JAHHBIX U YUCIOBBIX MaCCUBOB

C MOMOUIBIO TAOJIHI] U JUATPAMM C UCIIOJIb30BAaHUEM
aKTyaJbHBIX U BaXXHBIX JIaHHBIX (JAeMorpauueckue
JAHHBIE, TPOU3BOCTBO MPOMBIIIJIEHHOM

Y CEJIbCKOXO3SIMCTBEHHOW NPOIYKIUH,
OOIIECTBEHHBIE U IPUPOIHBIC SIBICHNUSA).

N3yuyaTh MeToaBI pabOTHI ¢ TAOJTUYHBIMU

U rpaUueCKUMU NPEICTABICHUSIMHU TAHHBIX

C IOMOUIBIO0 IU(PPOBBIX PECYPCOB B XOJI€
IPAKTUYECKUX padOT

OnucarespHasg CTaTUCTUKA

Yucnossie Habopwl. CpeHee
apudmeTrnyeckoe.

OcBauBaTh NOHATHSI: YUCIIOBOK HAOOp, Mepa
HEHTpaILHOM TeHACHIIUU (Mepa [IEHTpa), B TOM YHCIIe
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Menuana urcioBoro Habopa.

Y CcTONYHUBOCTh MEJIMAHBI.
[TpakTuaeckas pabota
«CpenHue 3HaYEHUs.
Haubonblee 1 HauMeHbIIIEE

3HA4YEHUS YUCIIOBOT0 HAbopa.

Pazmax

cpenHee apupMEeTUUECKOE, MEIUaHA.

OnucpIBaTh CTATUCTUYECKUE JAHHBIE C TOMOILBIO
CpeIHero apu(pMeTnyecKkoro U MeuaHsl.

Pemarnb 3agaumn.

H3y4yarhb cBOiiCTBA CPETHUX, B TOM YUCIIE

C IOMOUIBIO HU(PPOBBIX PECYPCOB, B X0/
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaUOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YUCIOBOTO MAacCHBA, pa3Max.

PemaTh 3a1a4u Ha BBIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUU C PUPOJION JAHHBIX

Y LEJISIMH MCCIIETOBAHUS

CityyaiiHasi UBMEHYUBOCTD

CiyyaiiHast ”3BMEHYNBOCTh
(mpumepsl). Yactora
3HAYEHU B MACCUBE
naHHbIX. [ pynmupoBka.
I'ucrorpammsi.
[IpakTuueckas paboTa
«Crny4aiiHast ©3MEHYUBOCTb

OcBauBaTh NOHSITUS: YACTOTA 3HAYCHUI B MACCHBE
JaHHBIX, TPYIIHUPOBKA JaHHBIX, THCTOrpaMMa.
CTpouTs ¥ aHAJTU3UPOBATH THCTOIPAMMBI,
noAOMPAaTh MOAXOAAIIMHA AT TPYIITHPOBKH.
OcBauBaTthb rpaduuecKue MpeaCTaBICHUs Pa3HbIX
BUJIOB CIy4aifHOM M3MEHYMBOCTH, B TOM YHCIIC

C TIOMOTIIBIO U POBBIX PECYPCOB, B XOJI€
MPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

['pad, Bepmmna, pedpo.
[Ipencrasienue 3amauu

¢ nomoripio rpada. CTeneHp
(BaJICHTHOCTb) BEPIIUHBI.
Yucno pedbep u cymmapHas

OcBauBaTthb noHsTUs: rpad, Bepimmna rpada, pedpo
rpada, cTerneHp (BaJIEHTHOCTh BEPIIIUHBI), IIETIh

¥ TUKIL.

OcBauBaTh NOHSITUS: TTYTh B Tpade, SUIEPOB MyTh,
o0xon rpada, opueHTUPOBaHHbIN Tpad.
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CTerneHb BepiuH. [lenb

u nuki. [Iyte B rpade.
[IpencraBinenue o CBA3HOCTH
rpada. O6xon rpada
(2iis1epOB MyTh).
IIpencrasienue

00 OpUEHTUPOBAHHBIX

rpadax

PemaTh 3a1a4u Ha MOMCK CyMMBI CTEIIEHEN BEPIINH
rpada, Ha mouck ooxoxaa rpada, Ha MOUCK MyTen

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh cIOCOOBI PEICTABICHUS 3a1a4 U3 Kypca
anreOppl, FTEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
ANEKTPUUECKUE 1IeTH, PYHKIIMOHAIbHbBIE
COOTBETCTBHSI) Ha IpUMEpPax

BeposatHocTh 1 yacToTa
CITy4aifHOTO COOBITHS

Cy4ailHblil ONBIT

U CIy4aifHOE COOBITHE.
BeposATHOCTh 1 yacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

U TTPaAKTUYECKH TOCTOBEPHBIX
COOBITHI B IPUPOJIE

u B obmectBe. MoHeTa

Y UTPaJIbHASI KOCTh B TCOPHH
BEPOSATHOCTEM.
[IpakTnueckas pabora
«YacToTa BeITIaICHHS OpIIay

OcBanBaTh NOHATHA CITyYANHBIN ONIBIT

U Clly4ailHoe cOOBITHE, MAJIOBEPOSITHOE

U TIPAKTUYECKU JOCTOBEPHOE COOBITHE.

HN3y4aTrb 3HaUUMOCTb MAJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEpPax
(aBapuM, HECUACTHBIE CITyYau, 3alIUTa IEPCOHATLHON
uH(pOopMaIy, nepeaavya TaHHbIX).

N3yuyaTh posb KIACCUYECKUX BEPOSITHOCTHBIX
Mozeneil (MOHeTa, UrpajibHas KOCTh) B TEOPUU
BEPOSITHOCTEH.

Ha0uaroaaTh U M3y4aTh 4acTOTy COOBITUM B TPOCTHIX
HKCIEPUMEHTAX, B TOM YHUCIIE C MOMOIIBIO IIUPPOBBIX
pPECYpPCOB, B XOJ1€ IPAKTUYECKON pabOThI

O060011eHME,
cUCTeMaTu3anus 3HaHUU

[IpencraBnenune TaHHBIX.
OnucarenbHas CTAaTUCTHKA.
BeposTHOCTS CcitydaitHOTO
COOBITHS

IHoBTOPSATHL N3YUEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemaTh 3aga4m Ha NpeACTABICHUE U ONTHUCAHUE
JTAHHBIX C IIOMOIIBIO U3YUEHHBIX XapaKTEPUCTHK.

98




denepanbHas padboyas nporpamma | Maremaruka. 5—9 kinaccel (0a30BbIi ypOBEHB)

OO0cy:ka1aTh NpUMepPbI CITy4ailHbIX COOBITHH,
MaJIOBEPOSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX
CIIy4alHBIX COOBITH, UX POJIK B IPUPOJIE U KU3HU
YeJI0BeKa

OBLIEE KOJIMYECTBO
YACOB ITIO ITPOTPAMME

34
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8 KVIACC
HanmenoBanue paznena |KonnuecTBo OcHOBHOE coJiep:KaHue OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YUYaOIIUXCS
(Templ) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBienne qaHHBIX. I[MoBTOPATH N3YyYECHHOE U BHICTPAUBATH CUCTEMY

7 Kj1acca

OnucarenbHasi CTATUCTHKA.
CnyvaiiHasi ©3BMEHYMBOCTb.
Cpennue yncioBoro Habopa.
Cnygaitabie COOBITHS.
BeposiTHOCTH 1 4acCTOTHI.
Knaccruueckue moaenu
TEOPUU BEPOSATHOCTEM:
MOHETA U UTPaJIbHAsI KOCTh

3HAHUMU.

PemiaTe 3aga4m Ha peACTaBICHUE U ONMCAHUE
JAHHBIX C MIOMOIIBIO U3YUYECHHBIX XapaKTEPUCTHUK.
PemiaTs 3a1a4ym Ha rpeicTaBICHUE TPYIITUPOBAHHBIX
JAHHBIX U OMKMCAHUE CIIYYalHON U3MEHUYHBOCTH.
PemiaTh 3aga4m Ha onpeeI€HNUE YaCTOThI
CIIy4ailHBIX COOBITHH, 00CYXKICHUE TPUMEPOB
CIly4ailHbIX COOBITHH, MaJIOBEPOSITHBIX

U MPAKTHUYECKHU JOCTOBEPHBIX CIIyYailHbIX COOBITU,
UX POJIU B IIPUPOJE U )KU3HU YEIIOBEKA

OmnmcarenbHas CTaTUCTHKA. 4 OTKI0HEHUS. JII/ICHepCI/IH OcBauBaTh NOHATHSA: AUCTICPCHA U CTAHIAPTHOC
PacceuBanue JaHHBIX YHCJI0BOI0 Ha60pa. OTKJIOHCHHUC, UCITIOJIb30BATh 3THU XAPAKTCPHUCTHUKHU
CTaHI[apTHOG OTKJIOHCHHUC IJIA OIMUCAHUA PACCCUBAHUA JAHHBIX.
YHCJI0BOI'O Ha60pa. BLIIIBI/IFaTb runoTe3nl 00 OTCYTCTBHUH NI HAJIMYHUN
I[I/Ial"paMMBI pacccuBaHuA CBsA3M 110 AuarpamMmam pacCCruBaHUsI.
CTpOI/ITb AunarpaMmbl paCCCUBaHUsA IO UMCIOIIUMCS
JaHHbIM, B TOM YHCJIC C IOMOIIBIO KOMIIBIOTCPA
MHo>KecTBa 4 MHO)KGCTBO, IIOAMHOXKECTBO. OcBauBaTh NOHSATHUS MHOXECTBO, JJICMCHT

Oneparuu

MHOXKECTBA, IIOAMHOXKCCTBO.
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HaJT MHO>KCCTBAMH:
o0beIMHEHUE, TIEpEeCceUCHUE,
JOTIOJTHCHHE.

CaoiicTBa onepanui

HaJT MHO>KCCTBAMH:
MIePEMECTUTETBHOE,
codYeTaTelIbHOE,
pacnpeeuTenbHOE,
BKJIIOUCHHS.

['padmueckoe
MIPE/ICTABJICHHE

MHOKECTB

BoInoJHATH onepanmMu HaJ MHOKECTBaAMMU:
o0beIMHEHNE, IepeceueHne, T0N0THEHHE.
Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTEINIBHOE,
COUYETaTEIbHOE, PACIIPEACIIUTEIBLHOE, BKIIFOUCHHUS.
Ucnoas3oBath rpaduyeckoe npeacTaBlieHue
MHOYECTB PH ONHCAHUU PEATBHBIX ITPOLECCOB

U SIBJICHUH, IPU pELICHUU 3a7a4 U3 APYTUX y4eOHBIX
IIPEAMETOB U KypCOB

BeposaTHOCTH Ciiy4allHOTr O
COOBITHS

DnemMeHTapHbIC COOBITHSI.
Crny4aiinpie COOBITHS.
biaronpusitcTByromue
AJIEeMEHTapHBIE COOBITHS.
BepostHOCTH COOBITHIA.
OnBITH ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH.
CnyualinbIii BEIOOD.
[IpakTuueckas pabora
«OnBbITHI

C PAaBHOBO3MOKHBIMH
AIIEMEHTaPHBIMU
COOBITUSIMI

OcBauBaTh NOHSITHA: DJIEMEHTAPHOE COOBITHE,
CIIy4aifHOE COOBITHE KaK COBOKYITHOCTb
OJIaroNMPHUATCTBYIOIINUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIC dJIEMEHTAPHBIC COOBITHS.
PemaTh 3a1aum Ha BBIYMCIICHUE BEPOSITHOCTEH
COOBITHH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOIO OIbITA.

PemaTh 3a1a4u Ha BEIYMCIICHUE BEPOSITHOCTEH
COOBITHH B OTBITAX C PABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCIIE

C MOMOIIBIO0 KOMITBIOTEPA.

IIpoBoAUTH U U3y4YaTh ONBITHI

C PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMU COOBITUSIMHA
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(C UCIIOJIB30BAHHEM MOHET, UTPATIbHBIX KOCTEH,
IPYTUX MOJIEJIeH) B X0/€ MPaKTHICCKON pabOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa nepesa:
€MHCTBEHHOCTH ITyTH,
CyIIECTBOBAHHUE BUCSYEH
BEPILIUHBI, CBA3b MEKY
YKCJIOM BEPUIMH U YHCIIOM
pebep. [IpaBuso ymMHOKEHUS

OcBauBathb NOHATHS: IEPEBO Kak rpad Oe3 ukia,
BHCsIYasi BEpIIMHA (JIUCT), BETBb JEPEBa, MyTh

B JIepeBe, JUaMETp JepeBa.

HN3yuyarhb CBOMCTBA JIepEBA: CYIIECTBOBAHUE BUCSYEH
BEPIIUHBI, €AMHCTBEHHOCTh IIyTH MEXIY JIBYMsI
BEpPUIMHAMH, CBSI3b MEXKAY YHCIIOM BEPIIMH U YHUCIOM
peoep.

PemiaTe 3a1a4M Ha IOUCK U NIEPEUUCIICHUE ITyTEU

B JiepeBe, OlpeIesieHIe YUCIia BEPILIH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM YHUCIIe

C IPUMEHEHHEM IIPaBUJIa YMHOKEHUS

Crnygaitnble COOBITUS

[IpoTHBONONIOKHOE COOBITHE.
Juarpamma Ditnepa.
OObenMHeHNEe U IEpeceueHne
coObITuil. HecoBmecTHbIE
coObITusA. Dopmyna
CJI0’KEHUSI BEPOSTHOCTEMN.
[IpaBuio yMHOXeHUSA
BEPOSTHOCTEH.

VYcii0BHasA BEPOATHOCTb.
HeszaBucumebie coObITHS.
[IpencraBnenue

OcBauBaTh NOHATHSA. B3aUMHO IPOTUBOMOJIOKHBIC
COOBITHS, OTIepalluK Ha/T COOBITUSIMH, OOBETMHEHNE
U TIEpeceueHre coObITUH, Auarpamma Diepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
COOBITHAI.

N3yuath TeopeMbl O BEPOSITHOCTH OOBETUHECHUS
IBYX COOBITH ((DOPMYIIBI CIIOKEHHS BEPOSITHOCTEH ).
Pemartsb 3a1a4m, B TOM YKCII€ TEKCTOBBIC 3314l
Ha ONpe/ICICHUE BEPOSITHOCTEN 00bEIMHEHUS U
nepeceyeHusi COOBITUI ¢ TIOMOIIBIO YUCIIOBOM
npsAMOii, Auarpamm Disepa, opMyJIbl CI0KEHHS
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CITy4aifHOTO SKCIIEPUMEHTA
B BUJIC JIepeBa

BEPOSITHOCTEH.

OcBauBaTh NOHATHUSA: IPABUIIO YMHOKECHUS
BEPOSITHOCTEN, YCIOBHASI BEPOSITHOCThH, HE3aBUCUMBIE
COOBITHS IEPEBO CIYyYANHOTO OTBITA.

N3yuaTs cBoiicTBa (OnpeieNIeHNs ) HE3aBUCHUMBIX
COOBITHIA.

PemiaTh 3a1a4um Ha ONIPEIEIICHUE U HCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemarts 321241 Ha TOUCK BEPOATHOCTEM, B TOM
YUCJIE YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIyYalHOTO OIIbITa

O0o06meHue,
cUcTeMaTu3anusd 3HaHUU

[IpencraBiieHre TaHHBIX.
OnucarenbHasi CTATUCTHKA.
['padwi. BeposiTHOCTH
CITy4aiiHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IMoBTOPATH N3YYECHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3aaum Ha MpeCTaBICHUE W ONTMCAHUC
JTAHHBIX C TIOMOIIBIO0 U3YYCHHBIX XapaKTEPUCTHK.
PemaTh 3agaum ¢ npuMeHEHHEM rpadoB.

PemaTh 3a1aun Ha HAXO0XKICHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHSI IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIC B OTIBITAX

C PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSMU.
PemaTh 3a1aum Ha HAX0XKJICHUE BEPOSTHOCTCH
O0OBEIMHEHUS U TIEpECeUEHUs! COOBITHI, B TOM YHCIIE
HE3aBUCUMBIX, C MCTIOJb30BaHUEM TpadhUIECKIX
MIPE/ICTABIICHUN U JIEPEeBa CIIyYaiHOTO OIIBITA.
Pemarthb 3a1a4u Ha IepevyrCIICHUE KOMOWHAITNI
(urcna mepecTaHOBOK, YUCIIa COUCTAHM),
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Ha HAXOXKIACHUC BGpOfITHOCTGﬁ COOBITHH
C IPUMCHCHHUECM KOM6HHaTOpI/IKPI, B TOM 4YHUCJIC
C UCIIOJIB30BAHUCM TPCYI'OJIbHHUKA Ilackans

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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9 KUIACC
HaunmenoBanue paznena |[KoaudecTBo OCHOBHOE COZIEp)KAHUE OCHOBHBIE BU/IBI JICITEIIBHOCTH 00YUYaIOIIUXCS
(Temsl) Kypca 4acoB
[loBTOpEHNKE KypCa 4 IIpencraBineHue qaHHBIX. IToBTOPATH N3yUYEHHOE U BBICTPAUBATh CUCTEMY
8 Kiacca OnucarenbHasi CTATUCTHUKA. 3HAHUMU.

Omneparniuu HaJ COOBITUSIMHU.
HeszaBucumMocCcTh COOBITHI

PemiaTe 3a1a4um Ha IpEICTABICHUE U OMTUCAHUE
JAHHBIX.

Pemartsb 3aga4mn Ha HaX0XK/IEHUE BEPOSTHOCTEN
00bEIMHEHUS U TIEpECEUCHUSI COOBITUI, B TOM YUCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IpadUueCKuX
MPEJICTABJICHUMN U JEPEBA CIIYYaMHOTO OIIbITA.
PemaTthb 3a1a4u Ha IepeUUCIICHUE KOMOMHAIIMI
(4urcna mepecTaHOBOK, YUCIIA COYSTaHU),

Ha HaX0KJIEHUE BEPOATHOCTEN COOBITUI

C MPUMEHEHNEM KOMOMHATOPHUKHU, B TOM YUCJIIE

C UCIOJIb30BAHUEM TpeyroiabHuKa [lackans

DeMEeHTbl KOMOMHATOPUKU

ITepectanoBku. @akropua.

CoueraHus ¥ YHUCIIO
coueTtanuil. TpeyrosbHUK
ITackais. IIpakTnueckas
pabota «Brraucnenue
BEPOSITHOCTEN

C UCITOJIb30BaHUEM

OcBauBaTh NOHATHUSA: KOMOMHATOPHOE TIPABUIIO
YMHOXKEHHSI, yIIOPSI0OUCHHAS TIapa, TpOKa 00 BEKTOB,
NepeCTaHOBKA, (PaKTOpPHUAN YUCIIA, COUETAHHUE, YUCIIO
COYETaHMM, TPeyrojabHUK [lackans.

PemiaTe 3a1a4u Ha riepeynCIeHUE YIIOPAAOYEHHBIX
ap, TPOEK, NEPEUNCIICHUE IEPECTAHOBOK

Y COYETAHMM 3JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (DYHKITUN
ANEKTPOHHBIX TAOIUI»

Pemarhb 3aga4n Ha NpUMEHEHUE YUCIIa COYETAaHUN

B anredpe (COKpaIlieHHOe YMHOKEHUE, ONHOM
HproToHa).

PemaTh, npuMeHsisi KOMOMHATOPUKY, 3a7a4n

Ha BBIYMCIICHNE BEPOSITHOCTEH, B TOM YUCIIE C TOMOILBIO
AJNIEKTPOHHBIX TaOIHI] B XO€ MPAKTUUYECKOU pabOoThI

['eomeTpryueckas
BEPOSITHOCTh

I'eomerpruueckas
BEPOSITHOCTh. CIydailHbIN
BBIOOD TOYKU U3 (UTYPBI
HAa IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
PemaTh 3a1a4m Ha HAXOXK/JICHUE BEPOSTHOCTEH

B OIBITaX, MPEJICTABUMBIX KaK BEIOOp TOUEK

W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WiIu IyTH
OKPYHOCTH, YACJIIOBOTO MPOMEKYTKA

Hcnpitanus beprymm

Ucneitanue. Ycnex

u Heynada. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. Mcnbiranus
bepnymm. BeposarHoctu

COOBITHI B CEpUU UCTIBITAHUI

bepnynmu. [IpakTnueckas
pabota «/cnbpiTaHus
beprymm»

OcBauBaTh NOHATHS: UCIIBITAHUE, DJIEMEHTAPHOE
cOOBITHE B UCIIBITAHUHU (YyCIIEX U HEyAaua), Cepus
WCIBITAaHUW, HACTYIUJICHUE NIEPBOTO yCIIeXa
(Heynmaum), cepust ucnsiTanuii bepuysm.

PemaTh 3aga4m Ha HAX0XKAECHHUE BEPOSTHOCTEM
COOBITHI B CEPUH UCTIBITAHUH JI0 IEPBOTO yCIIexa,
B TOM YHCJIE C TPUMEHEHHEM (POPMYIIbI CyMMBI
r€OMETPUUECKOU MPOTPECCHH.

Pemats 3aga4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUN B CEPUM UCTIBITAHUHN
bepnym, Ha HaX0XJEHUE BEPOATHOCTH
ONPEAEIECHHOT0 YHUCJIA YCIIEXOB B CEPUU UCTIBITAHUMN
bepnyiu.

N3yuyathb B X0/1€ NpaKTH4eCKOH padoTHhI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYpPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUN UCTIBITAHUI
bepnymm

CityyaiiHas BeJIMUMHA

CnyuaiiHasi BETUYMHA

U pacupeacicHue
BEPOSATHOCTEN.
MaremaTn4eckoe OKuJaHne
Y JUCTIEPCUs CIIy4YalHON
BEJIMUYUHBL. [[pumMepsl
MaTEMaTHYECKOTO OXKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJINYMHBI.

[TonsaTue o 3aKkoHe OONBIINX
yucel. I3mepenue
BEPOSTHOCTEN C MOMOIIBIO
yacToT. [IpuMenenue 3akoHa
OOJIBIIINX YHUCEN

OcBoUTH NOHATHA: CIIyyaliHasl BEJIMYNHA, 3HAUCHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOSATHOCTEM.

M3yuyaTh 1 00Cy:KIaTh IPUMEPBI TUCKPETHBIX

Y HETPEPBIBHBIX CITyYalHbIX BETUYUH (POCT, BEC
YEJI0BEKA, YUCICHHOCTh HACEIICHUS, IPYTUe
M3MEHYMBBIC BEJIMUYUHBI, PACCMATPUBABLINECS

B Kypce CTaTUCTUKH ), MOJIEIbHBIX CITy4alHBIX
BEJINYVH, CBSI3AHHBIX CO CIIyYalHBIMH OIBITAMH
(OpocaHue MOHETBI, UTPAJIbHON KOCTH, CO CIIyYalHbIM
BBIOOPOM H T. I1.).

OcBauBaTh NOHATHA. MATEMATUYECKOE OKUTAHUE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHEE
3HAYECHUE, TUCTIEPCUS CITyYAMHON BEIUYMHBI KaK
aHaJIoT JUCIIEPCUH YUCIOBOTO Habopa.

Pemars 321241 Ha BEIYMCIIEHUE MATEMATHYECKOTO
O’KMJIAHUS U JUCIIEPCHUH TUCKPETHOM CIIy4allHOU
BEJIMYMHBI 110 33JaHHOMY PacCIpEeIeICHUI0, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPAXOBAaHUEM

U JIOTEPESMHU.

3HAKOMHUTBCH C MATEMATUYECKUM OKHIAHUEM

Y JUCIIEPCUEN HEKOTOPBIX PACTIPENEICHN, B TOM
YUCJIIE pACIIPEACIICHUS CIIyYaiiHON BEIMYUHBI «UUCIIO
YCIIEXOB» B CEPUU UCIIBITAHUN bepryun.
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N3yuyaTh 4acTOTy COOBITHS B TTIOBTOPSFOIINXCS
CIIy4alHBIX ONBITaX KAK CIyYaWHYIO BEJIMYUHY.
3HAKOMUTBCS C 3aKOHOM O0JbIIMX yucen (B popme
bepuynn): mpu O0JIBIIOM YKCIIE ONBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSATHOCTH.

Pemartsb 3a1a4u Ha U3MEpPEHHE BEPOATHOCTEN

C IOMOIIBIO YaCTOT.

O0cy:knaTh poib 3aK0Ha OOJIBIINX YUCEI

B 000CHOBAHHMH YaCTOTHOT'O METO]1a U3MEPEHUS
BEPOSATHOCTEM.

OO0cyxnaTh 3aK0H OOJIBIINX YUCEN KAK MPOSIBJICHUE
CTATUCTUYECKON YCTOMUYHNBOCTH B UBMEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YKCET B IPUPOE
U B )KU3HU YEJIOBEKa

O6001IEeHNE, KOHTPOJIb 10 [IpencraBienne JaHHBIX. IHoBTOPATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY
OmnwucarenpHas CTaTUCTUKA. 3HaHUI.
BeposTHOCTB citydaliHOro PemaTp 3a1a4u Ha IpeACTaBICHHUE U ONUCAHUE
COOBITHA. DJIEMEHTHI TaHHBIX.
xoMOnHaTopukH. Ciaydaiinsle | PemiaTh 3a1a4m Ha HAXOXKJICHHE BEPOSTHOCTEH
BEJIMYMHBI U PACIIPEACIEHUs. | COOBITUMN, B TOM YHCJIE B OIBITAX
C PaBHOBO3MO>XHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOATHOCTEN OOBEIMHEHUSI U TIEPECEUCHUS
COOBITUM, BEIYUCIISITh BEPOSITHOCTH B OIBITAX
C CEpUSIMU CIIyYalHBIX UCTIBITAHUN
OBLIEE KOJIMYECTBO 34
YACOB I10 [TPOT'PAMME

108




denepanbHas pabovast nmporpamMa | Martematuka. 5-9 kiaccel (0a30BbIil ypOBEHb)

INEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOT'O
OBILIEI'O OBPA3OBAHUSA U JIEMEHTOB COIAEPKAHUA

IHO MATEMATHUKE

B ¢denepanpHBIX M perHOHANBHBIX TMPOIEAYpax OIEHKH KadyecTBa OOpa3oBaHUs
UCIIOJIB3yeTCs MepeueHb (KOAUGUKATOP) paclpeae/ICHHBIX MO KJaccaM IMPOBEPSICMBIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOW OOpa30oBaTEIbHOM MPOTPAMMBI
OCHOBHOTI'O O0IIIETO 00pa30BaHUs U DJIEMEHTOB COJICPKAHUS TI0 MaTEMAaTHKE.

5 KJIACC

IIpoBepsieMble TPeOOBaHUS K pe3yJibTaTaM 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM
IPOrpamMMsl

Kon IIpoBepsieMble MPEAMETHBIE PE3YIIBTATHl OCBOEHUSI OCHOBHOM
IIPOBEPSEMOTO 00pa30BaTeIbHON NPOrpaMMBbl OCHOBHOTO O0IIIEr0 00pa3oBaHUs
pe3ynbTara
1 Uucna u BBIYUCICHUS
11 [loHnMaTh W MNpaBWIBHO YHOTPEOJISATH TEPMHHBI, CBSI3aHHbBIC
' C HaTypaJIbHBIMHU YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUUHBIMU JPOOSIMH
12 CpaBHUBaTh M yHOPSAOYMBATH HATypalbHbIE YHUCIA, CPABHUBATh

B MIPOCTEUIINX CIIydasiXx OOBIKHOBEHHBIC IPOOH, TECITHUHBIE TPOOH

CooTHOCUTh TOYKY Ha KOOpPAWMHATHOW (YMCIOBOM) MPSIMOM
1.3 C COOTBETCTBYIOIIMM €U YHCIOM U M300pakaTh HATypaJIbHbIE YMCIIA
TOYKaMU Ha KOOPAMHATHOU (YMCIOBOM) MPSIMOUN

BoimonHsaTh apI/I(i)MCTI/I‘ICCKl/Ie HCﬁCTBHH C HaTypaJbHBIMH YHCJIaMH,

1.4 .
C OOBIKHOBEHHBIMU JAPOOSMHU B IPOCTEUIITUX CITydasiX
1.5 BrInonHAT, NPOBEPKY, TPUKUIIKY PE3YIbTaTa BEIUUCICHUN
1.6 OKpyrisTh HATypalibHbIC YMCIa
2 Pemenue TeKCTOBBIX 33124
51 PemmaTe TekcTOBBIE 33/1aUM apU(PMETUUECKUM CITIOCOOOM U € IOMOIIBIO
' OpPraHU30BaHHOTO KOHEYHOTO Tepedopa BCEX BOZMOKHBIX BAPUAHTOB
Pemate 3ajmaum, coaepXamiye  3aBUCHMOCTH,  CBSI3BIBAIOIIME
2.2 BEJIMYMHBI: CKOpPOCTh, BpPEMS, PACCTOSIHUE, II€HA, KOJHYECTBO,

CTOUMOCTD
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2.3

Ncnonb30BaTh KpaTKue 3aMMCU, CXEMBbI, TAOJIHIIbI, 0003HAYCHUSI IPU
pelIeHUH 3a1a4

2.4

[Tosnb30BaThCSI OCHOBHBIMU E€IMHUIIAMH HM3MEPEHUSA: IIEHBI, MAaCCHI,
pacCTOSAHUS, BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €IUHUIIBI
BEJIMYUHBI YEPE3 APYTHUE

2.5

W3BnexaTs, aHAJN3UPOBATh, OLIEHUBATh MH(pOpMALHIO,
MpEACTABICHHYIO B  Ta0iauue, Ha CTOJA0YAaTOM  JMarpaMmme,
MHTEPIPETHPOBATH MPEACTABICHHBIC JaHHBIC, HCIIOJIB30BaTh JaHHbIE
IpU peIlieHuH 3a7a4

HaFJIHI[Ha}I rcoMCTpuUsd

3.1

Ilonb30oBaTbcd TEOMETPUYECKUMM  IMOHATHAMH: TOYKaA, IpsAMasd,
OTPE30K, JIy4, yTOJ, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[IpuBoauTh HpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIOLINX
(opMy U3yUEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yIJIAMHM: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMH: YT OJI, BEpIIMHA, CTOPOHA, THArOHaJb;
C OKPY’KHOCTBIO: painyC, TUAMETP, LIEHTP

3.4

N300pakath n3ydeHHbIE TeOMETPUIECKUE (DUTYpPHI HA HETMHOBAHHON
Y KJIeTYaTON Oymare ¢ MOMOIIBIO UPKYJIIS U JTHHEHKA

3.5

Haxomute mIMHBI  OTPE3KOB  HEMOCPEICTBEHHBIM HW3MEPEHHEM
C IOMOLIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI, CTPOUTH
OKPYHOCTb 33JIaHHOTO pajnyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB NIPSIMOYTOJIBHUKA, KBAIpaTa
JUIS1 KX TIOCTPOCHM S, BBIYUCIICHUS TUIOIIAIN U TIEPUMETPA

3.7

Bbruncnsate nepuMeTp U momiaap KBajapara, mpsiMOyroibHUKa, Guryp,
COCTABJICHHBIX W3 TPSMOYTOJIBHUKOB, B TOM 4wHcie ¢uryp,
M300paKEHHBIX HA KJIETYaToi Oymare

3.8

ITonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMHU CAMHHUIAMHU N3MCPCHUA
JJINHBI, TUIOIIAANW, BbIpaXXaTb OJHHU CAWHUIIBI BCIMYUHBI YCPC3 APYIUC

3.9

PacmoznaBaThs mapanmienenwumnesn, Ky0, HCTIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, U3MEPEHUS, HAXOAUTh W3MEPEHUs
napasuienenunesaa, kyoa

3.10

Boiuucnsate  o0beM  kyOa, napauienenumnena Mo 3aJlaHHbIM
U3MEPEHUSIM, M0JIb30BaThCS CIMHHUIIAMU U3MEPEHUs 00beMa

3.11

Peniate HeCn0XKHBIC 3a/1a4M HA N3MEPCHUC TCOMETPUICCKUX BCINYNH

B IIPAKTUYCCKUX CUTYyallUuAX
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HpOBepHeMble IJIEMEHTDBI COACPKAHNA

Kon IIpoBepsieMblii 3JIEMEHT COAEPIKAHUS
1 HartypanbHbie uyncna u HyJb
11 Harypansnoe uuncno. Psa Harypansubix uucen. Yucno 0. U3obpaxkenue
' HaTypaJbHBIX YHCEJ TOUKAMU Ha KOOPJIMHATHOU (YUCTIOBOM) MpsIMOI
19 [lo3unmonHas cucrema cuuciieHuss. Pumckas Hymepanus. Jlecsatuunas
' CUCTEMAa CUUCIICHUS
13 CpaBHEHUE HATypalbHbIX YNCEI, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
' OxkpyriieHue HATypaJIbHBIX YUCET
CnoxxeHue, BBIYMTAHHE, YMHOXXCHHE U JI€JICHHWE HATypajJbHBIX YHCE.
14 CBOWCTBO HYJIS IPU CJIOKEHUH, CBOMCTBA HYJIS U €IMHUIIBI TIPH YMHOXKESHUH.
' [lepemecTuTeIbHOE W COYETATENILHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
U YMHOXXEHUS, paclpeeuTeIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS
15 Hcnonp3zoBanue OykB [jisi  00O3HAYEHUS HEU3BECTHOTO KOMIIOHEHTA
' Y 3aIUCU CBOWCTB apu(hMETHUUECKUX JEHCTBUN
16 Henutenn M KpaTHbIE 4YHUCIa, Pa3loKEeHHE HAa MHOXUTENH. I[Ipocteie
' U cocTtaBHbIe urcia. [Ipu3Haku nemimoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoM
17 CreneHb ¢ HaTypalbHBIM TOKa3zaTeleM. 3alucCh 4YKClia B BHUJAEC CyMMBI
' pa3psAIHBIX CIaraeMbIX
UucnoBoe BbIpakeHHE. BhIUMClIeHHE 3HAYEHUH YHCIOBBIX BBIPAKCHUH,
18 MOPSIZIOK  BBIMOJHEHUsT JelcTBUi. Mcmosib3oBaHWEe TIpU  BBIUUCICHUSIX
' MEPEMECTUTEIILBHOTO W COYETATEeIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS
¥ YMHOXXEHUS, paclpeeIUTEIIbHOTO CBOMCTBA YMHOXKECHUS
2 Hpobu
[IpencraBmenne o JpoOM Kak CIOCOOE 3alMCH  YacTH  BEITMYHMHBI.
OObikHOBEeHHBIE ApoOu. [IpaBuiibHBIE U HEMIPaBUIIbHBIE ApoOu. CMmeniaHHas
2.1 Ipo0b, TIPEACTABICHHE CMEIIAHHOW JpOoOW B BHJIC HEMPABWIBHOW IpoOu
Y BBIJICJICHUE 1I€JION YacTH YHKClia U3 HeMpaBWIbHON apoou. M300pakeHue
npo0eil TOUKaMu Ha YMCJIOBOU NpsiMOit
99 OcHoBHOe cBoiicTBO npodu. Cokpaienue apoGei. [IpuBenaenue npoodu
' K HOBOMY 3HaMeHatenmo. CpaBHeHHE apo0eit
23 CrnosxeHue U BoIYUTaHUE IpoOei. Y MHOKEHHUE U JieJIeHne ApoOeil, B3auMHO-
' oOpatHbie Apobu. HaxoxkaeHne 9acTu 1e0ro U IeI0ro Mo ero 4acTh
Hecatuunas 3anuck apooOei. [IpencrapneHue necITUUHOM ApOOU B BHUJIE
2.4 O0OBIKHOBEHHOU. M300pakeHne NeCATUYHBIX IpoOel TOYKaMHu Ha YMCIOBOMU

npsiMoil. CpaBHEHUE AECITUYHBIX Ipo0Oei

111



denepanbHas pabovast nmporpamMa | Martematuka. 5-9 kiaccel (0a30BbIil ypOBEHb)

ApudmeTndeckue JEHCTBUSL C JECATHUYHBIMH JIpoOsiMu. OKpyriieHue

2.5 .
JECATUIHBIX APOOECi
3 Pemenne TekcTOBBIX 3a1a4
3.1 Pelriienre TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM
3.2 Pemrenue norudeckux 3ajaad. Pemenue 3amay nepebopoM BceX BO3MOKHBIX
' BapuaHTOB. Vconp30BaHMe MPU PEIICHUH 3a/1a4 TAOJIUIl U CXEM
Pemenne 3amau, coaeprKaldx 3aBUCHMOCTH, CBS3BIBAIOIINE BEIMYHMHBI:
33 CKOPOCTh, BpEMSsI, pacCTOSIHUE, IIEHY, KOJWYECTBO, CTOMMOCTh. EJIMHUIIBI
' U3MEPEHUs: Macchl, 00beMa, IICHbI, PACCTOSHUS, BpEeMEHH, CKOPOCTH. CBS3b
MEXIy €AMHUIIAMHA U3MEPEHUS KaXKI0M BETUYUHBI
3.4 Perrenrie 0oCHOBHBIX 3aj1a4 Ha IpoOH
3.5 [IpencraBieHne JaHHBIX B BHJIE TaOIHIl, CTOJOYATHIX JHArpaMM
4 Harnsnnas reomerpus
Harnsnaele mpencrtaBieHuss o ¢urypax Ha TUIOCKOCTH: TOYKa, TpsiMas,
4.1 OTPE30K, JIyY, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOI.
[Ipsamoi1, OCTpPBIM, TYNIOM U PA3BEPHYTHINA YIJIbI
JlnuHa oTpe3ka, MeTpUUYeCKue €AUHUIIBI JJIUHBL. J[JInHA TOMaHOU, IEPUMETP
4.2 MHOTOYTOJIbHUKA. V3MepeHne W MOCTpOEHHWE YIJIOB C [OMOUIBIO
TpaHCHIOpTHpa
43 Harnsnaeie npeacTtaBiaeHuss o purypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK,
' NPSIMOYTOJILHUK, KBaAPAT, TPEYTOJBbHUK; O PABEHCTBE QUTYDP
N3o6paxxkenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
44 KoH(UTypanuii W3 dYacTeil MNpsMON, OKPYKHOCTH Ha HEJIMHOBAHHOMN
' u Kkieryato Oymare. lcmonb3oBaHue CBOWCTB CTOPOH U YTJIOB
NpsIMOYTOJIbHUKA, KBaJpaTa
[Inomane  OpSIMOYroJibHUKA W MHOTOYTOJBHHUKOB,  COCTaBJIEHHBIX
4.5 U3 TPSIMOYTOJLHUKOB, B TOM 4ucie (uryp, n3o0pakeHHbIX Ha KJIETYATON
Oymare. EnuHuUIIBI ©13MEpEHUs TII0MATN
Harnsigaeie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX durypax:
NpsSIMOYTOJILHBIN Tapajuienenunesi, Ky0, MHororpaHHuku. M3oOpaxkeHue
4.6 IPOCTEUIINX MHOTOTPaHHUKOB. Pa3BepTku Ky0a U mapasuienenumesa.
Coznanue mMojeneil MHOrOrpaHHUKOB (M3 OyMaru, MPOBOJIOKH, MJIACTUIMHA
U IPYTUX MaTepHUaJIOB)
4.7 O0beM mpsIMOYTOJILHOTO TNapajuienenumnena, kKyoa. ENMHUIB u3MepeHus

o0BbeMa
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6 KJIACC
IIpoBepsiemble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMmblI
Kon [IpoBepsiembie MTpeAMETHBIE PE3YIHTATHI OCBOCHHSI OCHOBHOM
IPOBEPSEMOTO o0pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O O0IIEr0 00pa30BaHUs
pe3yJbTara
1 Yucrna u BEIYUCICHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBS3aHHBIE C PA3IMUYHBIMU BUJIAMU YU CEI
1.1 U CIoco0aMu UX 3aMUCH, IEPEXOIUTh (€CJIH 3TO BO3MOXKHO) OT OJHOM
(dbopMBI 3arucu yucia K Apyrou
12 CpaBHUBaTh U yHOPSAJOYMBATH IIE€JbIE 4YHCIA, OOBIKHOBEHHBIC
' U JIECTUYHbIE APOOH, CPABHUBATH YHCJIA OJTHOT'O U Pa3HBIX 3HAKOB
BelmonHATh, couyeTas  yCTHbIE U INHCbMEHHBIE  IMPUEMBI,
13 apu(pMeTHYECKHEe JEUCTBUS C HATYypabHBIMU M LEJIBIMH YHUCIAMH,
' OOBIKHOBEHHBIMU M JIECATUYHBIMU JPOOSMH, TMOJOKUTEIbHBIMU
U OTPULIATEIBHBIMH YHCIAMU
BbIuucisaTh 3HaYeHUsT YUCIOBBIX BBIPAKEHUMN, BBITIOJIHATh MPUKUAKY
14 M OLEHKY pe3yJibTaTa BBIUMCICHUM, BBIIOJHATH MPeoOpa30BaHUs
' YHUCJIOBBIX BBIPAKEHUNW Ha OCHOBE CBOWCTB apuPMeTHUYECKUX
NEUCTBUN
15 OxkpyrnisiTh LENble 4YWCIAa M JECATHYHBIE ApoOM, HAXOAUTh
' NpHUOIKEHUS YHCEN
CoOTHOCUTB TOUKY Ha KOOPAUHATHOW NPSIMOI C COOTBETCTBYIOIIUM €1
1.6 YUCIIOM M HM300pa)kaTh 4yuCia TOYKAMU Ha KOOPJAMHATHOW MPSMOMH,
HAXOJIUTh MOIYJIb YHCIIa
17 CooTHOCUTH TOYKY B MPAMOYIOJBHOM CHCTEME KOOpAMHAT
' C KOOPJIMHATAMH 3TOH TOYKH
18 OxkpyrnsiTh Ledble YWCIa W JECATHUYHBIE JpOoOH, HaXOAWUTH
' NPHUOIIVKESHUS YHCEIT
2 YucnoBble 1 OYKBEHHBIE BHIPAKEHUS
[TorumaTe ¥ ynoTpeOasiTh TEPMHUHBI, CB3aHHBIE C 3aIMCHIO CTEIICHU
2.1 4yyclia, HAXOAUTh KBagparT W KyO YMCa, BBIYUCISATH 3HAYCHUS
YUCIJIOBBIX BBIPAXKEHUH, COJEPKAIUX CTEIICHH
99 [Tonb30BaThCS MPU3HAKAMU JACIIMMOCTH, PACKIIA/IbIBATh HATYyPaJIbHbIE
' YKCJIa Ha MTPOCThIE MHOKUTEIU
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2.3

[Tonp3oBaThCs MaCH_ITa6OM, COCTABJIATH IIPOIIOPUHUH 1 OTHOICHUS

2.4

Ucnonb3oBaTh OykBbl I O0O3HAUEHUS YHCEN TMIPU  3aruCcH
MaTEMaTUYECKUX BBIPAKCHHUH, COCTABISITH OYKBEHHBIC BBIPAKCHHUS
U GOpMYJIbl, HAXOUTh 3HAUYCHUS OYKBEHHBIX BBIPAXKEHUMN

2.5

HaXOI[I/ITB HEU3BECTHBIM KOMIIOHEHT PaBCHCTBA

Pemenne TeKCTOBBIX 3a1au

3.1

PemaTts MHOrOIIIaroBbIe TEKCTOBBIC 3aJa4u1 apI/I(I)MeTI/I‘—IeCKI/IM CII0COOOM

3.2

Peniate 3aJlauy, CBA3aHHBLIC C OTHOHICHHUEM, IIPOIMOPIHOHAIbHOCTBIO
BCJIMYMWH, HIPOLCHTAMM, PCUIATh TPHW OCHOBHLIC 3aada4d Ha IIpO6I/I
H IIPOLCHTEHI

3.3

Pemare 3agmaum, coaepxamye — 3aBUCHMOCTH,  CBSI3BIBAIOIIME
BEJIMYMHBI: CKOPOCTb, BpEMS, pAaCCTOSHMUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJIUTEIBLHOCTb, BpeMs, 00BEM pabOThI, HCIOIb3YS
apumernyeckue JEHCTBUS, OLEHKY, HPHUKUAKY; I0JIb30BAaThCA
€JUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUIUH

3.4

CocTaBniaTh 6YKB€HHI>IC BBIPAKCHMUA 110 YCIIOBUIO 3a1a4U

3.5

WN3Bnekats  uHOpManuio, MPEACTAaBICHHYHO B  TaliuIax,
HAa  JUHEWHOH, cTomO4YaTod  WiIM  KPYroBOM  JMarpammax,
WHTEPIPETUPOBATH MPEACTABICHHBIE TAHHBIE, UCIIOJIb30BATh JAHHbIC
IIpY PELICHUU 3a/1a4

3.6

[IpencraBnsate uHGOPMAIMIO C TIOMOUIBIO TaONWIl, JUHEHHON
Y CTOJIOYATON Auarpamm

Harnsannas reomerpus

4.1

[IpuBoauTh TpUMEPBHI OOBEKTOB OKPYKAIOUIETO MHpPA, HMEKLIUX
(opMy M3yUYEHHBIX F€OMETPUUYECKHUX IIOCKUX M MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (DUTYD

4.2

N300paxkarb C€ TMOMOIIbIO LMPKYJS, JUMHEHKH, TPaHCIOPTUPA
Ha HEJIMHOBAaHHOW U KJeTyaTol Oymare H3yuyeHHbIE IUIOCKHE
reoMeTpuyeckue Gpurypsl u KOHQUrypaluuu, CAMMETPUYHBIE (DUTYPBI

4.3

[lonb30BaTbCd TEOMETPUUECKUMHU MOHSATUSIMU: PABEHCTBO (QUTYD,
CUMMETPHS; HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO
C CUMMETPHUEHN: OCb CUMMETPHH, LICHTP CUMMETPUU

4.4

HaxoauTpe BEIMYHMHBI YIII0B U3MEPEHUEM C MOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIUIbl 33JaHHOW BEJIWYWHBI, IOJb30BATHCSA IPU PELIICHUU
3a71a4 TpalyCHOM MEPOM YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM,
PAMOM, Pa3BEPHYTHIM U TYIIOU YIJIbI

114



denepanbHas pabovast nmporpamMa | Martematuka. 5-9 kiaccel (0a30BbIil ypOBEHb)

4.5

Boruucisate OJINHY HOMaHOﬁ, NCPpUMCETp MHOT'OYTI'OJIbHHKA,
IMOJIb30BATBCA CAMHHUIAMH HW3MCPCHUA JIMHBI, BbIPpAXAaTb OIHHU
CANMHHIBI UBMCPCHUA OJIMHBI YCPC3 NPYIruc

4.6

Haxoaute, ncrone3yst 4epTeKHbIE THCTPYMEHTBI, PACCTOSIHUS: MEXIY
JBYMS TOUKAMH, OT TOYKH 10 PSIMOM, JNIMHY ITyTH HAa KBaPATHOM CETKE

4.7

Boruncnsate miomane Guryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB,
UCII0JIb30BaTh pa3OMeHne Ha MPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
JOCTpAaMBaHHE JO MPAMOYTOJIbHUKA, TOJb30BATHCS OCHOBHBIMU
CAVHUIIAMU U3MEPEHHs] IUIOLIAJAM, BBIPAXKaTh OJHU E€AMHUIIBI
W3MEpEHUS IUIOIAIU Yepes Apyrue

4.8

Pacno3sHaBaTh Ha MOAENSAX U H300paXEHUSIX MUPAMUITY, KOHYC,
UWINHAP, WCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAHHE, pa3BEPTKA

4.9

N300paxkars Ha KJI€TYaTON Oymare NpsiMOYyTroJIbHBIHN Mapaieenuries]

4.10

BoluncnaTe  00beM  IPSIMOYTOJIBHOTO — Mapajvienenurnena, Kyoa,
M0JIb30BaThCs OCHOBHBIMH €IMHUIIAMH U3MEPEHUs 00beMa

411

Pemars HecnoxHBIE 3aga4u Ha HaxXO0KXACHUC TI'COMCTPHYCCKUX
BCJIMYHH B ITPAKTUYICCKUX CUTYyallUAX

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJIEPHKAHUS
1 HartypansHeie uncia
Apudmernueckre NEeUCTBHUSI ¢ MHOTO3HAYHBIMU HATYypPaJbHBIMU YHCIAMHU.
11 UucroBble BBIpAXEHUS, TMOPSAOK JIEUCTBHM, HCMOJIB30BAaHUE CKOOOK.
' Hcnonp30BaHue MPU BBIYUCIEHUSAX NEPEMECTUTEIIBHOTO U COYETATEIBHOTO
CBOWCTB CJIO’KEHUS] U YMHOXKEHUS, PACIIPENEIUTEIBHOIO CBOMCTBA YMHOXKEHHS
1.2 OxpyriieHHE HaTypaJbHbBIX YUCEIT
13 JlenuTenu v KpaTHBIC YUCiIa, HAUOOJIBIIUKA OO 1eTUTENTh 1 HAaUMEHbBIIICEe
' oOuree KkpaTHoe. JlenMMoCcTbh CyMMBbI U IPOU3BEICHHUS
14 Jlenenue ¢ ocraTkom
2 Hpobu
91 OObIKHOBEHHAs1 IpoOb, OCHOBHOE CBOMCTBO APOOM, COKpalleHHe ApoOei.
' CpaBHeHUE U ynopsiiounBaHue 1pooei
29 Pemrenne 3a1a4 Ha HAX0KJIEHUE YACTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.

Jpo6GHoe uncio Kak pe3ysbTar JeiIeHus
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[IpencraBnenure JecATUYHOM JApoOM B BHUAEC OOBIKHOBEHHOM JIpoOu

2.3
Y BO3MOXKHOCTb MPEJCTaBICHUSI OOBIKHOBEHHOM APOOU B BUJE NECITUUHON
Jecatuunble ApoOM M MeTpuyeckas cucreMa wmep. ApupMmeTudyeckue
24 | nefcTBHS M YHUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH MU JECSTHUHBIMU
JIPOOSIMHU
o OtHomenue. [lenenwe B JaHHOM OTHOIIeHMH. Macmral, mpomopius.
' [IprMmeHeHnue nponopLrii Ipyu PELICHNUH 3a1a4
[TonsitTue mpoueHta. BeluucieHne NpoueHTa OT BEJIMYMHBI U BEIUYHHBI
2.6 0 €€ MPOILICHTY. BhIpaskeHne Mpo1eHTOB JeCATUYHBIMU Ipo0smu. Pemenue
3aJ1a4y Ha MPOLEHTHI. BIpakeHNe OTHOIIEHMS BEIMYHH B IIPOLIEHTaX
3 [TonoxuTenbHbIEC U OTPULIATETLHBIC YK CTIA
[lonoxwurenbHble U OTpHULIATENBHBIE Yncaa. L{enpie uncna. Monyne yucna,
3.1 reOMETpUYEeCKass WHTEeprpeTanus Moayis uucia. M3o0paxeHue wyucen
Ha KOOPJMHATHOM npsaMoi. YucnoBsie mpomMexxyTku. CpaBHEHUE YK Cell
3.2 Apudmerndeckue JEHUCTBUS C TOJOXKUTEIbHBIMU M OTPULIATEIBHBIMU
' YHCIIaMU
[IpsiMmoyrosibHasi cucTeMa KOOPJAMHAT HA IJIOCKOCTU. KOOopIuMHAThl TOUKH
3.3 Ha IUIOCKOCTH, abcmucca W opamHara. l[loctpoeHme Todek u  Quryp
Ha KOOPJAUHATHOM ITIJIOCKOCTH
4 ByKBEHHBIE BBIpAKECHUS
[Ipumenenne OykB  Afs  3alUCH  MaTEMaTHUYECKUX  BBIPAXKCHHM
41 u npeioxeHud. CpoiicTBa apudmernueckux AeiicTBuil. bykBeHHbIE
' BBIPAKEHHUSI U UUCIIOBBIE NIOJICTAHOBKHU. ByKBEHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOIO KOMIIOHEHTA
49 ®opmyiibl, GOpMyIIbI IEPUMETPA U TIIOMIAN MPSMOYTOJIbHUKA, KBaApaTa,
' o0beMa mapasiesenureia u kyoa
5 Pemienne TeKCTOBBIX 3a4a4
5.1 Pemenue TeKCTOBBIX 33724 apu(PMETHIECKUM CIIOCOOOM
5.9 Pemenue nornueckux 3agad. Pemenue 3a1ay nepeObopoM Bcex BO3ZMOMKHBIX
' BapUaHTOB
Pemenue 3amay, copepamiux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEIMYMHBIL:
CKOpPOCTb,  BpE€Ms, pacCTOSIHUE, I1I€Ha, KOJIMYECTBO, CTOUMOCTb,
5.3 IPOU3BOAUTENLHOCTD, BpeMsl, 00beM paboThl. EquHUIIBI U3MEPEHUS: MACCh,

CTOMMOCTH, PaACCTOSAHUA, BPCMCHH, CKOPOCTH. CBs3b MCKAY CIAUHUIaMU
HN3MCPCHUA Kﬂ)I(I[Oﬁ BCJINYHHBI
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Peienne 3ala4, CBA3dHHBIX C OTHOIICHUCM, IIPOIOPHUHNOHAIbBHOCTBHIO

5.4
BEJIMYMH, MPOIICHTAMHU; PEIICHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOILICHTHI
55 OreHka W NPUKUIKA, OKpyTrieHue pesyibTara. CocTtaBieHHE OYKBEHHBIX
' BBIPAKEHUM 10 YCIOBUIO 33/1a4H.
5 6 [IpencraBieHne AaHHBIX C MOMOIIbIO Tabiuil U auarpamMm. CtonOuaTeie
' auarpaMmMbl. YTeHue KpyroBbIX JuarpaMm
6 HarusanHas reomerpust
6.1 Touka, mnpsAmas, OTPe30K, Jy4, Yrojd, JOMaHas, MHOTOYTIOJbHHUK,
YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT
6.2 B3auMHOe pacnoyioKeHHe JBYX IPSMBIX Ha IJIOCKOCTH, NapajlieibHbIC
' npsiIMble, IEPIEHANKYIISIPHBIE TIPSIMbIE
6.3 W3MmepeHne pacCTOSHUN: MEXIY ABYMS TOYKAMH, OT TOYKH A0 MPSIMOH,
' JUIMHA MapLIpyTa Ha KBaJpaTHOM ceTke
6.4 N3Mepenune u moCTpOEHUE YIiI0B C MOMOIILIO TPAHCTIOPTHUPA
6.5 Buasl TpeyroabHHUKOB: OCTPOYTOJIBHBIN, IPAMOYTOJIBHBIN, TYNOYTOJIbHBIM,
paBHOOEIPEHHBIN, pABHOCTOPOHHUN
6.6 YeroipexyroiabHuk. [IpAMOyTroiabHUK, KBaapar: HCHOJb30BaHUE CBOMCTB
' CTOPOH, YIJIOB, THAarOHAJICH
N300paxkeHne reoMeTpudeckux (Uryp Ha HEIMHOBaHHOM Oymare
6.7 C UCHOJIb30BAaHUEM LUPKYJsl, JIMHEWKH, YrOJBHHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha KieTyaTol Oymare
6.8 | IlepumeTp MHOTOYTONBHHUKA
[Tonsitue  miomanu  GUrypbl, E€OUHULBI  WU3MEPEHHs]  IUJIOLIAJIU.
6.9 | IIpubnmxeHHoe n3mMepeHue miomaan Guryp, B TOM YUCJIE Ha KBaJpaTHOU
CEeTKe
6.10 | [IpubmmxeHHOE U3MEPEHHE JJTMHBI OKPYKHOCTH, TUIOIIAIA KPyTra
6.11 CummeTpus:  LeHTpasibHas, oceBas M 3epkaibHas.  [loctpoeHue
' CUMMETPHUYHBIX QUTYD
Harnsnueie IpeICTaBIICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajenenunen, Kyo, npusma, nupaMmuia, KOHyc, HHJIMHIP, ap u cdepa.
6.12 N300paxkxenne  mpocTpaHCTBEHHbIX  (uryp.  IIpumepsl  pa3BepTok
' MHOTOIPaHHHUKOB,  LWIMHIApa W  KoHyca. Co3manue  Mojenei
IPOCTPAHCTBEHHBIX (puryp (u3 Oymaru, NpoOBOJIOKH, MJIACTUIIMHA U JIPYTUX
MaTepUajoB)
6.13 [Tonsatue obbema, equHULIBI U3MEpeHUss o0beMa. OObEM MPSAMOYTOJIBHOTO

napajjenenunena, kyoa
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7 KUIIACC
IIpoBepsiemble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMporpamMmsbl
Kon [IpoBepsieMble IPEIMETHBIE PE3YIBTATHl OCBOEHUSI OCHOBHOM
IPOBEPSEMOTO o0pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O O0IIEr0 00pa30BaHUs
pe3ynbTara
1 Uucna v BBIYUCICHUS
11 BoeinonHsaTh, coueTas  yCTHbIE WM IIUCBMEHHBIE  IPUEMBI,
' apu(pMeTuYecKue AEHCTBUS C PAllMOHAIbHBIMU YHCIaMU
Haxonute  3HaYeHWs  YHUCIOBBIX  BBIPAKEHUW,  NPUMEHATH
1.2 pazHo00pa3HbIe CIIOCOOBI M IPUEMbI BHIYMCIICHHS 3HAYEHUN APOOHBIX
BBIPKEHU, COAEPKAIIMX OOBIKHOBEHHBIE U JECATUUHBIE JPOOU
[lepexoauts oOT onaHOM ((OpPMBI 3amKUCH YHUCENl K JPyrou
13 (mpeoOpa3zoBbIBaTh  JCCATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YNIOPAI0YMBATH PAllMOHAIbHBIE YUCIA
1.5 OKpyrasTh uncia
BbINONHATh NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYUCIEHUN, OLICHKY
1.6 3HAQYEHUM  YMCIIOBBIX  BBIPAXKEHUW.  BBITONHATH  JEHCTBUSA
CO CTEINEHSMHM C HaTypaJIbHBIMU MTOKa3aTeNIIMH
17 [IpuMeHATh NpU3HAKKA JAETMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIU
' HATypabHBIX YUCEI
Pemars MPAaKTUKO-OPUEHTUPOBAHHBIE 3a7a4H, CBS3aHHBIC
C OTHOLICHHEM BEJIWYUH, MPONOPUUOHAIBHOCTBIO  BEJIMYMH,
1.8 OpOLIEHTaMH, MHTEPIPETUPOBATh PE3yJIbTAaThl PEIIeHUs]  3ajay
c Y4E€TOM OTpaHUYEHUN, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanueckue BbIpaKEHUS
21 Hcnonb3oBath anreOpanyeckyl0 TEPMUHOJIOTUIO W  CHMBOJIHKY,
' MIPUMEHSTH €€ B MIPOLIECCE OCBOEHUS yUeOHOT0 MaTepHraia
99 Haxomute 3HadeHuWss OYKBEHHBIX BBIPAKCHHN TIPU  3aJIaHHBIX
' 3HAYEHUAX EPEMEHHBIX
93 BoinmonusaTe npeoOpazoBaHus 1EJNOrO BBIPAKEHUS B MHOTOYJICH

IMPUBCACHHUECM HOI[O6HBIX cllara€MbIX, paCKpbITUCEM CKOOOK
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BreinoaasaTh YMHOKXCHHUC OAHOYJICHA HA MHOTOYICH W MHOT'OYJICHA

24 Ha MHOTOWIEH, NPUMEHATh (OpMYJIbl KBaJpaTa CyMMbI U KBajJparta
pa3HOCTH
OcCy1ecTBIATh Pa3JI0KEHNE MHOIOYIEHOB HA MHOXKHUTENH C TOMOILBIO
2.5 BBIHECEHUS 32 CKOOKU OOILIEr0 MHOXKHUTEIIS, TPYIIIMUPOBKHU ClaraeMblx,
npuMeHeHus1 (OPMYJT COKPAILIEHHOT'O YMHOKEHHUS
26 [IpumensTh MpeoOpa3oBaHKs MHOTOUYJIEHOB JIJISl PEIICHUS Pa3InYHbIX
' 3a/1a4 U3 MaTEMATUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MMPAKTUKU
27 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPaJIbHBIMHU MOKA3aTEISIMU
' 11 IpeoOpa30BaHus BbIPaXKEHUIM
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate nuHElHBIE YpaBHEHUSA C OJHOW IIEPEMEHHOM, NPUMEHSA
3.1 IIpaBHJIa NIEPEX0/Ia OT UCXOAHOTO YPABHEHUS K PABHOCHIBHOMY €MY.
IIpoBepsATh, ABIAETCA JIM YUCIO KOPHEM YPaBHEHUS
3.2 [IpumensaTs rpaduyeckre METOAbl MPH PEUICHUH JHMHEHWHBIX
' yYpaBHEHUI U X CUCTEM
33 [Ton6Gupate mpuMepHI ap YUCEN, SIBISIOMINXCS PEHICHHEM JIMHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPJAMHATHOM MIOCKOCTH T'padUK JTUHEHHOTO ypaBHEHUS
3.4 C IIByMS IIEpEMEHHBIMU; MOJB3YACh TpaduKOM, MPUBOAUTH PUMEPHI
pELICHNS] YPaBHEHHUS
35 PemmaTe cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH,
' B TOM 4Hcie Tpaduuecku
CocTaBnsATh M pelaTh JUHEHHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPAaBHEHHUI MO yCJIOBHIO 3aJa4¥, UHTEPIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4H MOJyYEHHBIN pe3yJIbTaT
4 Koopnunate! u rpadpuxu. Oynknum
N300paxxatb Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOILIKE
4.1 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBAJIbI, 3alMCHIBATH
YHCIIOBBIE TPOMEXKYTKH Ha AJIreOpanvdeckoM sI3bIKe
4 Ormedarp B KOOpAMHATHOM IUIOCKOCTH TOYKHM II0 33JaHHBIM
' KOOpAUHATAM
43 Crtpouts rpaduku nuHernbx ¢yHKuuin. Ctpouth rpadux QyHKIIUU

y = [X]
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4.4

OnuceiBaTh C MOMOIIBIO (DYHKIIUA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCThb, BpEMsI, pPAaCCTOSIHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTb, ITPOU3BOIUTEILHOCTD, BpeMsi, 00beM pabOThI

4.5

HaXOI[I/ITB 3HAa4YCHHUC (bYHKIII/II/I I10 3HAYCHHIO €C aprymCHTa

4.6

[lonumate rpaduueckuit crmnoco® MpeACTaBICHUS U  aHaIU3a
uH(popManuy, W3BJIEKATb U HUHTEPIPETUPOBATH HH(POPMALUIO
U3 rpauKOB peanbHBIX MPOLECCOB U 3aBUCUMOCTEN

BeposaTtHOCTh M cTaTuCTUKA

5.1

Ywurats nHPOpMAITHIO, TPEACTABIICHHYIO B TAOJINIIAX, HA JUArpaMMax,
MPEACTABIATh JIAaHHBIC B BHJAC TaOJMI, CTPOUTH JUATPAMMBI
(cTonOuKOBBIE (CTOMOUATHIEC) U KPYTOBBIE) O MACCUBAM 3HAYCHUM

5.2

OmnuceiBaTh H HHTCPIIPCTUPOBATL PCAJIbHBIC YHKUCIOBBIC JIdHHBIC,
IMPpCaACTABJICHHLIC B Ta6JII/IIIaX, Ha IuarpamMmax, l"pa(bI/IKaX

5.3

Wcnonp3oBaTh A7 ONUCAaHUS  JI@HHBIX  CTAaTUCTUYECKHE
XapaKTEPUCTHKU: CpelHee apu(MeTrnyeckoe, MearaHa, HauOoJIbLIee
Y HaUMEHbIIIee 3HaU€Hus, pa3mMax

5.4

Nwmetps npeacrasieHue o ciiy4alHOM N3MEHYMBOCTH HA ITPUMEpPax LIEH,
GU3MYECKUX BEJIMYMH, AHTPONOMETPUYECKUX JIaHHBIX, HUMETh
MPEJICTABJICHHUE O CTATUCTUYECKOW YCTOMYUBOCTH

I'eomerpus

6.1

Pacno3HaBaTh M3ydeHHbIE T€OMETpUYECKUE (UTYPBI, OMPEIENATh UX
B3aUMHOE€ paCIoOJIOKEHUE, H300pakaTb TE€OMETPUUYECKHE (DUrypBHI,
BBINIOJIHATDh YEPTEXKU IO YCIOBUIO 3anauu. V3MepsaTh JIMHEWHbIE
Y YTIJIOBBIE BEJIMYMHBL. Pemars 3aa4n Ha BBIYUCIEHUE JJIMH OTPE3KOB
Y BEJIMYUH yTIIOB

6.2

Jlenath rpyOyro OIICHKY JIMHEWHBIX M YTJOBBIX BEJIWYUH MPEIMETOB
B pEAIbHOM >XU3HMU, Pa3MEpPOB MPUPOAHBIX OO0BEKTOB. Paznuuarth
pa3Mephl ATUX 0OBEKTOB IO MOPSIAKY BETUYHNHBI

6.3

CTpOI/ITI) YCPTCIKH K TCOMCTPUICCKUM 3ajadaM

6.4

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIb30BATh
PU3HAKHU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB MTPHU PEILICHUN
3aj1a4

6.5

IIpoBOINTH  JIOTMYECKME  pPACCYXACHUS C  HCIOJIb30BAHUEM
FEOMETPUYECKHUX TEOPEM

6.6

ITons3oBaTbCs IIPU3HAKAMHU pPaBEHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJBbHUKOB, CBOMCTBOM MEIHMAHBI, IPOBEACHHON K THIIOTEHY3€E
IIPSIMOYTOJIBHOTI'O TPEYTOJIbHUKA, B PELICHUHA I'€OMETPUYECKUX 3a1a
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6.7

OnpenensaTe napamieNbHOCTh MPSAMBIX C MOMOUIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekyIas. Onpeaensarh MapawieIbHOCTh MPSMBIX
C MOMOILbIO PABEHCTBA PACCTOSIHUI OT TOUYEK OJHOU MPSMOU JO TOUYEK
OPYTOU MPSIMOM

6.8

Pemiats 3a1aum Ha KjieT4aToil Oymare

6.9

[IpoBOoANTHL BBHIYMCICHUS M HAXOJIUTh YHUCIOBbIE M OyKBEHHBIE
3HAQYECHUSI YTJIOB B TEOMETPUYECKHX 3a/adyax C MCHOJIb30BAHHEM
CYMMBI YIJIOB TPEYIOJBHUKOB U MHOI'OYI'OJIbHUKOB, CBOWCTB YIJIOB,
0o0pa30BaHHBIX IpPU NEPECEUCHUHU [JBYX IMAPAIETbHBIX MPSAMBIX
ceKyllen. Pemars npakTuyeckue 3a1auyn Ha HaX0XKICHUE YIIIOB

6.10

Brnanerp DNOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
ONpEeNeNsATh OUCCEKTPUCY yria W CEepPeAUHHBIA MEepHEeHIUKYISAP
K OTPE3KYy KaK T€OMETPUUECKUE MECTA TOYEK

6.11

Q@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOp.bl
U JHaMeTpa OKPYKHOCTH, IIOJIb30BATBCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSATH 3T CBOWCTBA MPU PEIICHUHU 3a]1a4

6.12

Brnagere moHsATMEM ONMCAaHHOW OKOJIO TPEYIrOJIbHUKA OKPYKHOCTH,
yMETh HaxonuTh ee meHtp. [lomp3oBaThcs (akTamMu O TOM, UYTO
OMCCEKTPUCHI YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCs B OJHON TOUKE,
U O TOM, YTO CEpPEIUHHBbIE IEPIECHAUKYJSPBI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE

6.13

Bnagere mnoHsATHEM KacaTelbHOM K OKPYXHOCTH, IIOJIb30BaThCs
TEOPEMOM O TEPIECHIUKYJSIPHOCTH KacaTeIbHOM MW paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

ITonp3oBaThCs HpOCTeﬁMHMH rCOMCTPUYICCKMMH HCPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOINTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHUSA C IMOMOIIBIO
UHUPKYJIS U JTUHEVKH

IIpoBepsieMbIe 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COAEPIKAHUS
1 Yucna v BEIYKCIICHUS
Jpo6u 0OBIKHOBEHHBIC W JECSITHYHBIC, TIEPEX0] OT OJHON (DOPMBI 3amucu
11 npobeit k napyroi. IloHATHE palMOHAIBHOTO YHCIIA, 3alUCh, CPAaBHECHHE,

YHOPAOOYHNBAHUC PALITMOHAJIBHBIX YN CCII
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Apudmernueckre IeUCTBHS C pallMOHAIBHBIMU YnciaMu. Pemienue 3anay

1.2 .
U3 pealbHOM NMPAKTUKHU Ha YacTH, HA APOOU
13 CreneHb C HaTypaJbHBIM IIOKa3aTelieM: oIpeiesieHue, mnpeoOpa3zoBaHUe
' BBIPAKEHUI Ha OCHOBE OIPEAEIICHHUS], 3aIIUCh OOJIBIINX YUCEN
14 [TpoueHTHl, 3aUCh MPOIIEHTOB B BUJE IPOOHU U IpOOHU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 33/1a4y Ha MIPOLIEHTHI, PEIICHHE 3a]1a4 U3 PEAJIbHOM MTPAKTUKU
15 [IpuMeHeHne TPU3HAKOB JIETUMOCTH, pa3JIOKEHUE Ha MHOMKUTEIU
' HATYpaJIbHBIX YHCEI
16 PeanpHble  3aBUCMMOCTH, B TOM Uucle TpsAMas u  oOpaTHas
' IPOMOPIHOHATILHOCTH
2 Anrebpanyeckre BbIPAKEHUS
91 [IepeMeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C IEPEMEHHOM. JlommycTrMBIE
' 3HA4YEHUS IEPEMEHHBIX
59 [IpencraBienne 3aBUCUMOCTH MEXAY BEJIUYMHAMU B BUAEC (HOPMYJIBL.
' Beraucienus mo ¢popmyiam
93 [IpeoOpa3oBanre OYKBEHHBIX  BBIPDOKEHUW, TOXJIECTBEHHO  paBHbIC
' BBIPKEHUS
24 CBolicTBa CTEIEHU C HATYpaAJIbHBIM MTOKa3aTeeM
95 OpnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOTOWIeHa. C0KEHUE, BBIYUTAHUE,
' YMHO)KEHHUE MHOTOYJICHOB
@opMyJibl  COKPAIIEHHOTO YMHOKEHHS: KBaJApaT CyMMbl M KBaJpaT
2.6 pasHocth. Dopmyna pa3HOCTH KBAaApaToB. Pas3nokeHue MHOTOYIEHOB
Ha MHOXUTEIHU
3 YpaBHEeHHS
31 VYpaBHeHME, KOPEHb YpaBHEHUs, MpaBuia NpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHIIBHOCTh YPaBHEHUN
3.9 JInHerHoe ypaBHEHHE C OJHOM IMEPEMEHHOMW, YMCIIO KOPHEW JIMHEWHOTO
' YPaBHEHUSI, PEIICHUE TUHENHBIX YPABHEHUN
33 CocraBiieHuE ypaBHEHUI 110 YCIOBUIO 3a7jauu. PelieHrne TeKCTOBBIX 3a71a4
' C MIOMOIIBIO YpaBHEHUIA
3.4 | JluHeiiHO€ ypaBHEHHE C IByMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema NIByX JMHEMHBIX YPAaBHEHHMU C JABYyMs NE€PEMEHHBbIMH. PermreHwue
3.5 CUCTEM ypaBHEHUI CIOCOOOM MOACTAaHOBKU. [IprMephl perieHus: TEKCTOBBIX

3a/1a4 ¢ IIOMOUIBIO CUCTEM YPABHEHUM
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4 Koopaunate! u rpaduku. OyHkimm
4.1 KoopaunaTta Touku Ha npsMon
4.9 Yucnosele MPOMEKYTKHU. PaccTossHrE MEXAY ABYMSI TOUYKAMHU KOOPJIHMHATHON
' psAMOI
43 [TpsimoyrosbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca 1 opauHATa
' TOYKHU Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHbIX hopmysaMu. YTeHre rpa@uKoB peabHbIX
' 3aBHCUMOCTEH
4.5 [Tonstue pynkuuu. ['paduk pynkunu. CoicTBa GyHKIUN
4.6 Jluneitnas ¢pyHkius, ee rpaduk. I'pabuk GyHkimu y = |X|
4.7 ['paduueckoe penieHue JIMHEHHBIX YpaBHEHUW W CHUCTEM JIMHEHHBIX
' ypaBHEHUU
5 BeposTHOCTh M cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUJE TaOJIHII, TUarpamMmm, rpa@uKoB. 3anoJTHEHUE
Ta0JIUIl, YTCHUE W IIOCTPOCHHE aHarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpyroBbix). UreHune TpaduKOB pealbHBIX MpoIreccoB. V3BmeueHue
uHPOpMAIIMU U3 TUarpaMM W TaOJMIl, UCTOJIB30BAaHWE W WHTEPIPETAIIHS
JTAHHBIX
OmnucaTtenpHas CTaTUCTHKA: CpelaHee apu(dMeTHuecKkoe, MeauaHa, pa3max,
5.2 | naubospliee ¥ HAUMEHbBIIIEE 3HAUCHUS HA0Opa YHCIOBBIX JaHHBIX. [IpuMepsl
CIIy4allHOM M3MEHUYUBOCTH
Cny4ailHbIil SKCIIEpUMEHT (OMbIT) W CilydailHOe coObiTHe. BeposTHOCTH
53 | “actora. Ponbp MaoBeposITHBIX M MPAKTHUYECKH JTOCTOBEPHBIX COOBITHIA
' B Tpupoae W B oOmecTtBe. MoHeTa W WrpajlbHas KOCTh B TEOPHH
BEPOSITHOCTEU
I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yncao pedep u cymmapHas
54 creneHb BepiuH. [IpencraBnenue o ceszHoctu rpada. Lenu u nukisl. [lytu
' B rpadax. OO0xon rpada (dimepoB mnyTh). I[IpeacraBinenue 00
OpUEHTUpOBaHHOM rpade. Pemenue 3aga4d ¢ nomoibto rpadoB
6 ['eomerpust
HavanbHble mouaTus reoMmerpuu. Touka, mpsimasi, OTpe30K, Jyd. Yroi. Buss
6.1 yriioB. BepTukanbHple W CMeEXHBIE YIribl. buccexkrpuca yrna. Jlomanas,
MHOTOYTOJBHUK. [lapanneapbHOCTh U MePIEeHANKYITPHOCTD MPSMBIX
6.2 Cummerpuunbie  (urypel. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPHH.

[IpuMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE
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OCHOBHBIE TIOCTPOEHHS C MTOMOUIBIO LUPKYJISA U JIMHEUKH. TpeyronbHUK.

6.3 .
BricoTa, Mennana, 6uccekTpuca, UX CBOMCTBA
6.4 PaBHOOEpeHHBIW U PABHOCTOPOHHHM  TPEyrOJbHUKH. HepaBeHCTBO
' TPEyToJIbHUKA
6.5 CBoiicTBa ¥ TIpU3HAKA PABHOOEIPEHHOTO TpeyrojibHUKa. [lpu3Haku
' paBEHCTBA TPEYTOJIHHUKOB
6.6 CpoiicTBa W TpPU3HAKM MapauieNbHbIX  OpsAMbiX. Cymma  yrioB
' TpeyroJibHUKa. BHENIHUE yTIiibl TPEYTroJIbHUKA
[IpssMOyTroONbHBIA TpPEYroabHUK. CBOWCTBO MEIHMAHBI IPAMOYTOJIBHOIO
6.7 TPEYTrOJbHUKA, MPOBEAECHHONM K TUNOTEeHy3e. I[Ipu3Haku paBeHCTBA
' IPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. IIpsIMOYTro/IbHBIN TPEYroOJbHUK C YIJIOM
B 30°
HepaBeHCTBa B TreOMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO
6.8 O JUIMHE JIOMaHOMW, Teopema O OoJibllieM yrie U OoJblIeld CTOpOHE
TpeyroJibHUKA. [leprneHIuKyssp 1 HaKJIOHHAs
6.9 ['eomeTpuueckoe Mecto TOYeK. buccekTpuca yria W CEpeIUHHBIN
' NEPIEHNKYJISAP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK
OKpy>KHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMcCTBa. Bzaumnoe
6.10 |pacnosoxxeHue OKpYKHOCTH M mnpsmoil. KacarenpHads u  cekymas
K OKPY>KHOCTH
6.11 OKpy>KHOCTb, BIMCaHHasl B yroj. BrnucanHas u onucaHHas OKpY>KHOCTHU

TPEYTOJbHHUKA
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8 KJIACC
IIpoBepsiemble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMmblI
Kon [IpoBepsieMbIe TPEAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IPOBEPSEMOTO o0pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O O0IIEr0 00pa30BaHUs
pe3yJibrara
1 Yuciia 1 BEIYUCIICHHUS
Hcnonb3oBaTh  HayalbHbIE  IPEACTaBICHUS O  MHOMECTBE
11 NEUCTBUTENBHBIX YUCEN IS CPABHEHMS, OKPYIJIEHUS U BBIYHMCIICHUM,
' n300pakaTb JACUCTBUTEIbHBIE YHCIA TOYKAMM Ha KOOPJIMHATHOU
MIPSIMOU
[IpumenaTy noHATHE apU(PMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaxXOJIUTh KBAJpPAaTHbIE KOPHHU, MCIOJB3YSd MpPU HEOOXOAUMOCTH
' KaJIbKYJIATOP, BBIIIOJIHATH MPEe0Opa30BaHuUs BbIPAXKEHUH, COIEpIKALLIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YSI CBOMCTBA KOPHEU
13 Hcnonb3oBath 3amucu OONBIIMX W MaJbIX YHCEN C TOMOUIbIO
' NEeCSITUYHBIX ApoOeH u cTeneHei uncna 10
2 Anrebpanyeckue BbIPAKEHUS
[IpuMeHATh MOHATHE CTENEHW C LEIbIM IOKAa3aTeJeM, BBIIOJHATH
2.1 npeoOpa3oBaHUsl BBIPAKEHUH, COAEPKAIIUX CTENEHH C IEIbIM
IIOKa3areyieM
BBIMONHATE  TOXKAECTBEHHBbIE  MpeoOpa3oBaHUs  PallMOHAIBHBIX
2.2 BBIDQKEHU HA OCHOBE IIPaBWJI JEWCTBUHA HAJ MHOTOWICHAMH
U anredpandyecKuMu ApoosiMu
2.3 PackiaipIBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIN
24 [IpumeHsATh mpeoOpa3oBaHusl BBIPAKEHUN NI PEIUEHUs Pa3IMYHBIX
' 3a/1a4 U3 MaT€MaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKU
3 VYpaBHeHUS 1 HEPABEHCTBA
Pemare JMHEHHBIE, KBAApPAaTHBIC YPAaBHEHUS M PaLMOHAIBHBIE
3.1 YPaBHEHHUS, CBOASIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHMI C ABYMs
IIEPEMEHHBIMU
IIpoBoauTe npOCTEHIINE WCCICAOBAHUS YPAaBHEHUW U CHUCTEM
3.9 ypaBHEHUH, B TOM 4HCI€ C TPUMEHEHHEM TIpapUuecKux

npejcTaBiieHui (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WM CHUCTEMa
ypaBHEHUI pelIeHus1, €CIIM UMEET, TO CKOJIbKO, U IIpoUee)
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3.3

[lepexomuTh OT cilOBeCHOW (OPMYJTUPOBKM 3aJadydl K  e€¢
anreOpanveckoil MOJIETTM C TOMOIIbI0 COCTaBIICHUS YPaBHEHUS
WIM CHUCTEMbl YPaBHEHWI, WHTEPIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4¥ MOJy4YEHHBIN pe3yJibTaT

3.4

[IprMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH,
peliaTh JIMHEMHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaUuecKyr0  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHHI
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUH

4.1

[lonumMaTth ¥ HCMOJIB30BAaTh (PYHKIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CHUMBOJUYECKHE OOO3HAYECHUs), ONpPEAENATh 3HAUCHUE
(GYHKUMU MO 3HAYEHUIO apryMeHTa, ONpPEIeNsiTh CBOMCTBA (PYyHKUIUU
1o ee rpauky

4.2

K
Crpouth rpaQuKy >JIEMEHTApPHBIX (QYHKIMA Buma: Y= _, y = X4
X

y = X3, ¥ = |X|, onuceiBaTh CBOMCTBAa YMCIOBOH (QYHKIHMU IO €€
rpaduky

BCpOHTHOCTB N CTaTHCTHKA

5.1

W3Bnekath M mpeoOpa3oBbIBaTh HH(OpPMAIUIO, TPEICTABICHHYIO
B BUJE TaOJuUIL, AMarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUJIE
Ta0JIUlI, JUarpaMm, rpa@uKoB

5.2

OnuceiBaTh JaHHBIC C TIOMOIIBIO CTAaTUCTHYECKUX TIOKa3aTeleH:
CpPeIHUX 3HAYCHWH MW Mep pacceuBaHus (pa3max, JIUCIIePCHUs
Y CTaHJIapTHOE OTKJIOHEHUE)

5.3

HaxoauTe 94acTOTHI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHIL, B TOM
YHCIIC TI0 pe3yJIbTaTaM U3MEPECHHUN 1 HaOII0ICHU

5.4

HaXOJII/ITB BCPOATHOCTH CﬂyqaﬁHBIX COOBITUH B OIlbITax, 3Hasd
BCPOATHOCTH JBJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHCJIC B OIIbITax
C paBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU COOBITUSIMH

5.5

Ucnone3oBate  rpaduueckue  MOAENW:  JEPEBO  CIy4alHOTO
AKCHEPUMEHTA, JUarpamMMbl JWJiepa, YiuciIoBas mpsmas

5.6

OnepupoBaTh MNOHATUSAMU: MHOKECTBO, IOJMHOKECTBO; BBINIOIHATH
omepalMd  HaJl MHOXXECTBaMHM: OOBEIMHEHHUE, IepeceueHue,
JNOTIOJTHEHHUE; TEPEUYUCHATh JJIEMEHThl MHOXECTB, TMPUMEHSTh
CBOMCTBA MHOKECTB
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5.7

Ucnonb3oBaTh rpaduyeckoe MPEACTABICHHE MHOXECTB U CBSI3EH
MEXIy HUMHU JJI1 ONMUCAHUS TPOLIECCOB U SIBJICHUH, B TOM YHCIIE
IpY pelIeHUH 3a]a4 U3 APYTUX yU4eOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacnio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI,
MOJIb30BAaThC HMX CBOMCTBAMHU TIPU PEUICHUH TE€OMETPUUECKUX
3a1a4

6.2

[IpuMeHATh CBOWCTBA TOYKH TIEPECEUEHUS MEIWAaH TPEyTOJIbHUKA
(1ieHTpa mMacc) B pelieHruu 3aaad

6.3

Bnagete moHsTHEM CpeaHEW JIMHUKA TPEYTrOJAbHHKA W TPANELHUH,
MPUMEHATh WX CBOMCTBAa MpPU PEUICHUM TE€OMETPUYECKUX 3a/ad.
[Tonb3o0Bateesa Teopemont Dasieca U TEOPEMOM O MPOMOPLUOHATBHBIX
OTpPE3Kax, MIPUMEHSATh UX JJISI PEIIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpumeHsTh NpU3HAKK TMOAOOMS TPEYroJbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a]1ad

6.5

[Tomp3oBaTeest Teopemoii [Iudaropa mns pemieHus TeOMETPUICCKUX
U M[pakThUecKux 3amgad. CTpouTth MaTreMaTHYEeCKyr) MOJETb
B [IPAKTUYECKUX 3a7a4axX, CAMOCTOSTENIBHO JIeJIaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIIUE JIJIUHBI

6.6

BJ'IaI[eTB MOHATHAMU CHHYCA, KOCHMHYCAa M TAHI'CHCA OCTPOIO YyrIJja
MpAMOYT'OJIBHOTO TPCYTOJIbHUKA. ITonp30BaThCsl ATUMH NOHATUSIMU
IJIA PCIICHUA ITPAKTHUYCCKHX 3ada4

6.7

Boruucnare  (pa3auyHbIMU - ClIOCOOaMU) IUIOHIaAb TPEYTOJIbHUKA
U TUIOMIAJIM MHOTOYTOJBHBIX (GUTYp (MONB3YSCh, TIE HEOOXOIUMO,
KaJTbKYJIATOpOM). [IpUMEHATD MOTyYeHHBIC YMEHHS B MPAKTHYCCKUX
3aayax

6.8

Bnagetp  MOHATHUSMHM  BIOMCAHHOTO M I[IEHTPAJbHOrO  yria,
HCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIiax MEXKIy XOpAaMu
(CekymuMH) U yrje MEXJy KacaTeJIbHOW W XOpAOW MpHU pEelICHUU
r€OMETPUYECKUX 3a]1a4

6.9

Biiagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IIPUMEHATH
CBOMCTBA ONMMCAHHOI'O YEThIPEXYTOJIbHUKA IIPU PELIEHUH 3a1a4

6.10

IIpyuMeHATs IONYy4YEHHBIE 3HAHUA HAa IIPAKTUKE — CTPOUTH
MaTeMAaTU4YECKUE MOJEIU I 3a4a4 PeajabHOM JKU3HU U NPOBOAUTH
COOTBETCTBYIOIIME  BBIUMCICHHUS C  NPUMEHEHHEM  MOAO00us
U TPUTOHOMETPUH (TI0JIb3YSICh, € HEOOX0IUMO, KATbKYJISITOPOM)
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HpOBepHeMble IJIEMEHTDBI COACPKAHNA

Kon IIpoBepsieMblii 3JIEMEHT COEPIKAHUS
1 Yucna u BEIYUCIEHUSA
11 KBanpatueiii kopeHb u3 uucia. [loHstue o0 HppanMOHATLHOM YHCIIC.
' JlecsiTuuHbie MTPUOIMKEHUS UPPATMOHATBHBIX YHACET
CpoiicTBa apuMeTHYECKUX KBaJpPaTHBIX KOpHEH H HX MPUMEHEHHUE
1.2 K  TIpeoOpa3oBaHUIO  YHWCIOBBIX  BBIPAXEHUM U BBIUUCICHUSIM.
JleCTBUTENIBHBIC YHCIA
1.3 CrerieHb ¢ 1IeJIbIM MOKa3aTesieM U ee cBoiicTBa. CTaHgapTHAS 3aMUCh YnCiIa
2 AnreOpanyeckre BhIPaKEHUS
21 KBagpaTtHbii TPEXUJIEH, pas3inoxKeHue KBaJIpaTHOTO TpeX4JeHa
' Ha MHOXKHUTEITH
2.2 | Anrebpanueckas 1po06b. OCHOBHOE CBOMCTBO aireOpandeckoit qpoou
2.3 CnosxeHue, BBIUUTAHUE, YMHOKEHUE, IETICHUE anre0Opandyeckux apooeit
2.4 PanrionaibHbIe BBIPAXKEHUS U UX MPE0Opa3oBaHUE
3 VYpaBHEeHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMysia KOpHEH KBaJpaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 | Pemenwue ypaBHEHUH, CBOIANIUXCS K TUHEHHBIM M KBaIPATHBIM
3.3 | [Ipocreiimue npoOHO-palMOHANBHbBIE YPaBHEHHUS
['padmueckas maTEpIpETAlINS YPABHCHUN C IBYMS IEPEMEHHBIMU U CUCTEM
3.4 | IMHEWHBIX YpaBHCHUH C IBYMs IMepeMeHHbIMU. [IpuMepsl pemeHus CUCTEM
HEJIMHEHHBIX YPABHEHHM C IBYMs MTEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3a/1a4 areOpandeckuM Criocooom
3.6 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO € OTHOM NTEPEMEHHOMN
3.8 PaBHOCHIILHOCTH HEPABEHCTB
3.9 JInHelHbIe HEpaBEHCTBA C OJIHOM NIEPEMEHHOU
3.10 | Cucrembl IMHEHHBIX HEPABEHCTB C OJJHOU MMEPEMEHHON
4 OyHKIMU
41 [Tonsitue ¢ynkuuu. OOnacTh ONpeneaeHUuss U MHOXKECTBO 3HAUYCHUM

¢bynkuuu. CiocoOsl 3a1anus QyHKIUN
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4.2 I'paduk Gynkimuu. YreHue cBONUCTB QYHKIIUU 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIHHN, OTpaKaAIOIIUX peaIbHBIC TTPOLIECCHI
44 OYHKIMU, ONKCHIBAIONIME NPSIMYI0 W OOpaTHYK MPOMNOPLHMOHAIBHBIE
' 3aBUCUMOCTH, UX rpaduKu
4.5 ®dyukmun Y = X2, y = X3
46 | dyaxkuum Y =+X,y =X
4.7 ['pacduueckoe penieHne ypaBHEHHUM U CUCTEM YPaBHEHHM
5 BeposTHOCTh 1 cTaTUCTHKA
51 [IpencraBienne JaHHBIX B BUJIE TAOJIHUII, AUArpaMM, rpaduKoB
59 MHOXecTBO,  3J€MEHT  MHOXECTBa,  NOJMHOXKecTBO.  Onepauuu
' HaJ MHOKECTBAMM: 00BEAMHEHHE, IEPECECUEHHE, TIONIOJIHEHNE
53 CroiicTBa orepanui HaJl MHO>KECTBaMHU: EPEMECTUTENILHOE,
' COUETATENIbHOE, PACIPEICTUTEIbHOE, BKIOUEHUS
5.4 Hcnonb3oBanue rpaduyeckoro mpeiCTaBIeHUsT MHOXKECTB JUIsl OMUCAHUS
' peabHBIX MPOLECCOB U SIBJIECHUH, PU PELICHUH 3a]au.
55 N3mepenue paccenBanus NaHHbIX. /lucnepcus U cTaHIapTHOE OTKIOHEHUE
' YHUCIOBBIX HA00POB. /lnarpamMma pacceuBaHus
DneMeHTapHble COOBITUS CiiydyailHOro ombiTa. CiaydaitHbie COOBITHS.
56 BepositHoctr  coObITHI. ONBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
' coObrTusiMu.  Crydaifaplii  BeIOOp. CBSI3b  MEXKIAY MaJIOBEPOSTHBIMU
U TIPAKTUYECKU JJOCTOBEPHBIMU COOBITUSIMU B NMIPUPOJIC, OOIIIECTBE U HAYKE
HepeBo. CBoiicTBa NepeBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCAYEH BEPIIMHBI, CBSI3b MEXAY YKMCIOM BEpPIIMH M YHUCIOM pedep.
[TpaBuno ymHoxxenus. Pemenue 3ai1au ¢ moMoniso rpagos
[IpoTuBomnonoxkupie  coObITHs.  [uarpamma Diinepa. OObenuHEHUE
5.8 | u mepeceuenue coObiTuii. HecoBmecTHble cOObITHS. DopMysa CIOKEHHUS
BEPOSITHOCTEH
59 VYcnoBHas BeposiTHOCTB. [IpaBuio ymHokenus. HezaBucumbie coObITHS
[IpencraBinenne -sKcnepuMeHTa B BHje JepeBa. Pemienue 3amau
510 |Ha HaxXxOXICHHE BEPOATHOCTEH C TOMOIIBIO JepeBa CIy4alHOTO
AKCIIEPUMEHTA, TUarpamMmm JDijepa
6 ['eomerpust
6.1 | Yerwsipexyronbuuku. [Tapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyrosibHUK, pOMO, KBaApaT, UX MPU3HAKU U CBOMCTBA
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Tpanemnusi, paBHOOOKas  Tpamelusi, €€ CBOWCTBA MW  IPHU3HAKHU.

6.3
[IpsimoyroJibHas Tpanenus
6.4 Meton ynBoenuss meauansl. LlenTpanbHas cummMmetrpus. Teopema dDareca
' U TEOpeMa O MPONOPLUUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUY TpEeyroJibHUKA U Tpaneuuu. L{eHTp macc TpeyrojapHUKa
6.6 [Tomobue TpeyrompHuKOB, KO3 dunuent mogodbus. [IpuzHaku momoOus
' TPEeyroJibHUKOB. [IpuMeHeHne moqooust mpy peleHny NPakTUIeCKuX 3a/1a4
6.7 @opmyabel A1 IUIOMIAAM TPEYroJibHHMKA, Mapajuiesorpamma, pomoa
' U TpaIeIyu
6.8 CpolicTBa momaned reoMerpuyeckux ¢uryp. OTHOLIEHUE IUIonaaen
' O0TI00HBIX QUTYP
6.9 Brluncnenue miomanei TpeyroJbHUKOB 1 MHOTOYTOJBHUKOB Ha KJIETYATON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  pemeHuu
' NPaKTUYECKUX 3a/1a4
CuHyC, KOCUHYC, TAaHT€HC OCTPOro yrjia IpsIMOYTOJIbHOI'O TPEYTrOJbHHKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TPHUTOHOMETPUUYECKUE
dbynkuuu yrios B 30°, 45° u 60°
6.12 BrnivcanHble M LEHTpaJIbHBIE YIJIBL, YIOJI MEXKAY KacaTeJIbHOM U XOPHOM.
' VYTIbl MEXKy XOpJaMU U CEKYIIIUMU
6.13 | BnucanHbie U ONKUCAaHHBIC YETHIPEXYTOIbHUKA
6.14 B3anmMHOe pacnonoxkeHue AByX OKpykHOcTted. Kacanue OKpy»KHOCTEH.

OO01mue kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KUIACC
IIpoBepsiemble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMporpamMmsbl
Kon IIpoBepsieMble peAMETHBIE PE3YIbTATHl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs
pe3yibTara
1 Yuciia 1 BBIYUCIICHUSA
11 CpaBHUBATh U yHOPSIOYUBATH PAllUOHAIIbHBIC U HPPALMOHAIIbHbBIC
' qrca
BoinonHaTh apudpMeTndecKkrue NeUCTBHS ¢ pallMOHAIbHBIMU YUCIIaMH,
1.2 COUYeTasi YCTHbIE M NMHCbMEHHBIC NPHUEMBI, BBINOJIHATh BBIYUCICHUS
C UPPALMOHAIBHBIMHU YHCIIAMU
13 Haxonuts 3HaueHUs CTENEHEW ¢ LETbIMH IMOKA3aTeIs MU U KOPHEW,
' BBIYUCIISITh 3HAUEHUS YUCITIOBBIX BBIPAKCHUHN
14 OKpyriATb  ACUCTBUTENBHBIE  YHUCHA,  BBINOJHATH  IPUKUIKY
' pe3yJibTaTa BhIUMCICHHM, OLIEHKY YHCIIOBBIX BhIpaKECHUMN
2 YpaBHEHUS U HEPABEHCTBA
91 Pemlate  5MHEWHBIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHUS,
' CBOJISILITMECS K HUM, MPOCTENIITNE JPOOHO-pallMOHATBLHbBIEC YPaBHEHUS
PemaTte cucTteMsl 1ByX JTMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU
2.2 Y CUCTEMBI JIByX YPaBHEHUM, B KOTOPBHIX OJHO YPAaBHCHUE HE SIBISETCS
JINHENHBIM
Pemiath TekCTOBBIE 3aJja4M aIreOpandecKuM CrocoOOM C MOMOUIBIO
2.3 COCTaBJICHUSI yYPaBHEHUSI WM CHUCTEMBI JBYX YpaBHEHUU C JBYMs
MEPEMEHHBIMU
[IpoBoauTe NpOCTEHIINE WCCIACAOBAHUS YPAaBHEHUW U CHUCTEM
ypaBHEHHI, B TOM 4HCJI€ C NpPUMEHEHHEM TpaduyecKkux
24 MIPEJICTABICHUI (Hanmpumep, yCTaHaBJIMBATh, MMEET I
ypaBHEHHE WJIM CUCTEMa YpPAaBHEHUN pEIICHUs, €CIU HMEeT,
TO CKOJIBKO)
Pewlarb  nuHElHBIE HEpPaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
2.5 n300paxath peleHre HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aIIUCHIBATh
pelIeHre ¢ MOMOUIbI0 CUMBOJIOB
26 Pemate cucTtembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pakaTh peIICHuE
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CUCTCMblI HCPABCHCTB Ha YHMCJIOBOM HpHMOI\/'I, 3aIIMChIBATh PCIICHUC
C IOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3TUYHBIX 3a1a4

DOyHKINH

3.1

PacrosHaBath  (YHKIMM ~ M3YY4€HHBIX  BUOB.  IlOKa3bIBaTh

CXEMATUYECKM  PACHOJIOKEHHE Ha  KOOPAMHATHOM  IUIOCKOCTH

rpapukoB Qpynkumii Buga: Yy = kx, y=kx+b, Y=_,y=ax?+bx+c
X

B 3aBUCHMOCTH OT 3Ha4€HUH KO((HUIHEHTOB, ONUCHIBATE CBOMCTBA

byHKIINN

3.2

[Toka3piBaTh CXEMATHYECKH PACHOJIOKEHHE HA KOOPAUHATHOU

IJIOCKOCTH TpaukoB (GyHKIUN BHUaa Y N3 , Y = [X| u onuceiBaTh

CBOMCTBa (QyHKIIMIA

3.3

Ctpoutb U wu300paxkaTh CXEMaTUYECKU TpadUKu KBaIPATHUHBIX
(yHKUMHA, ONUCHIBATh CBOMCTBA KBAJPAaTUUYHBIX (QPYHKIUN MO UX
rpadukam

3.4

PacmoznaBath kBampatuuHyto (yHKOHIO 1O (GopMmyse, MPUBOIHUTH
MpUMEPHl KBAJIPATHUHBIX (YHKIUA M3 peajbHOW KU3HU, (PU3MKH,
reoMEeTpUHn

Apubdmernueckasi ¥ TeOMETPUIECKast TPOTPECCUH

4.1

Pacno3naBaTh apuMETHYECKYI0O M T€OMETPHUECKYIO0 MPOrPECCHH
P pa3HBIX CIIOcO0ax 3adaHus

4.2

BbITIONHATS BBIYUCIICHHUS C HUCIHOJIb30BaHUEM (OPMYyNT N-TO YjieHa
apu(PMETHIECKON M TEOMETPUYECKON MPOrpeccuid, CyMMBbI MEPBBIX
N YWICHOB

4.3

I/I3o6pa>1<aTL YJICHBI ITOCJICIOBATCIBHOCTH TOYKAMM Ha KOOpHHHaTHOﬁ
IINTIOCKOCTH

4.4

Pemware 3amaun, CBA3aHHBIE C YMCIOBBIMHU IIOCJIEIOBATEIBHOCTIMU,
B TOM YHCIIE€ 3aJa4yd W3 peajJbHOM >XHU3HU (C MCIOJb30BAaHUEM
KaJbKYJISATOPA, HU(GPOBBIX TEXHOJIOTHIN)

BepOHTHOCTB M CTaTHCTHUKA

5.1

W3Bnekate M 1npeoOpa3oBbIBaTh WH(OpPMAIKIO, TPEICTABICHHYIO
B pa3JIMYHBIX MCTOYHUKAX B BHUJIE TaOJMIl, AUarpamm, rpadukos,
NPE/ICTaBIATh JaHHBIE B BUE TaOIuUI, 1Uarpamm, rpadukos
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5.2

PewaTte 3a7aun opraHu30BaHHBIM MEPeOOPOM BapUAHTOB, a TAKXKE
C MCTOJIb30BaHEM KOMOMHATOPHBIX MPaBUI U METOJIOB

5.3

Hcrnonp30BaTh ONKCATENIBHBIE XAPAKTEPUCTHUKH IS MAaCCUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHHUS U MEPHI
pacceruBaHus

5.4

HaxonuTe 4acToThl 3HAYEHUN M YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YACH pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOII0ICHUI

5.5

Haxonuth BepOsSITHOCTH CIIy4alHBIX COOBITHI B M3YUYEHHBIX OMBITAX,
B TOM YHCII€ B OINbBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, B CEpHUAX HUCIBITAaHUN J0 TMEpPBOrO yclexa, B CEpHsX
ucnelTaHuii bepHyinu

5.6

NMeTh mpencraBieHUe O CIy4yallHOM BEIMYMHE U O paclpeacsiCHUU
BEPOSATHOCTEN

5.7

HmeTh mpeacTaBieHre o0 3aKOHE OOJIBIIMX YHCEN KaK O MPOsSBICHUH
3aKOHOMEPHOCTH B CIyYalHOW HW3MEHYMBOCTH M O POJIM 3aKOHA
0O0JIBILINX YUCEI B IPUPOJIE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHM OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIIBI0 PA3JIUYHBIE BJIEMEHTHI MNPSMOYTOJBHOIO TPEYrOJbHUKA
(«peteHue MPSAMOYTOJIbHBIX TPEYTOJIBLHUKOBY ). Haxomutn
(C TOMOIIBIO KaJbKYyJSITOpPA) JJIMHBI W YTJbI JJIS HETaOJWYHBIX
3HAUCHHUH

6.2

[Tonp3oBaThCA dbopmynamu MIPUBECHHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKICCTBOM [UJII HAXOXKJIEHUS COOTHOLICHUU
MEXK]1y TPUTOHOMETPUYECKUMHU BETMUYNHAMUA

6.3

Hcnonb30BaTh TEOpPEMBI CHHYCOB W KOCHHYCOB JUISl HAXOXKJICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYrOJIbHUKOBY),
MPUMEHSTh UX MIPU PEIIEHUN T€OMETPUUYECKUX 3a1a4

6.4

Brnangets moHATHSAMH TIpeoOpa3oBaHUs TOJ00MS, COOTBETCTBEHHBIX
AMeMEeHTOB MOoA00HBIX ¢uryp. [lomp3oBaThcs CBOWCTBAMH TIOI0OMS
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIIATH JJIMHBI M HAXOAWTH YTJIBI
y no00HbIX puryp. [IpuMeHsATh CBOMCTBA MOMO0MS B MPAKTHICCKUX
3ajayaXx. YMEThb MPUBOJUTH  MpUMEpPbl  MOAOOHBIX  (QUTYyp
B OKPYKaIOIeM MUpPE

6.5

[Tonb3oBaThCst TEOpeMamMH O MPOHM3BEIACHUH OTPE3KOB  XOPI,
O IPOM3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHON
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6.6

Ilonp30BaTbCAd  BEKTOpaMH, IOHUMAaTb HUX  IEOMETPUYECKUN
U (U3NYECKUN CMBICH, MPUMEHITh UX B PEUICHUH T'€OMETPHUYECKUX
U pusnueckux 3aaau. [IpumMeHATh CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB
JUISL HAXOKJICHUSI UIMH U YIJIOB

6.7

ITonw30BaThCs MCTOJOM KOOPAWHAT Ha IINIOCKOCTHU, IPUMCHATL €ro
B PCHICHUU I'COMCTPHUUICCKUX U IIPAKTUICCKUX 3a1a4

6.8

Brmanerp NOHATHAMH  NPaBUJIBHOIO  MHOTIOYTOJIBHUKA,  JUITMHBI
OKPY>KHOCTH, JJIMHBI JYId OKPYKHOCTH W PaJUaHHOM MEphl yIia,
YyMETh BBIUMCIIATH IUIOIIAAb Kpyra M ero uacred. lIpumensars
ITOJTyYECHHBIE YMEHHS B IIPAKTUYECKUX 3a/1a9axX

6.9

Haxonute ocu Wi IEHTPbl CUMMETPUH QUTYP, TPUMEHATH ABUKEHUS
IJIOCKOCTHU B MPOCTEUIIINX CITy4dastX

6.10

[IpumeHATh TIONyYCHHBIC 3HAHWS HAa TIPAKTHUKE — CTPOUTH
MaTeMaTHYECKUE MOJICNN JIJIs 33734 PeabHON >KU3HH U MPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCIACHUS C  TMPUMEHEHHEM  T0J00uS
U TPUTOHOMETPUYCCKUX (YHKIUH (MOIB3YSACh, TIe HEOOXO0IHUMO,
KaJIbKYJIITOPOM)

IIpoBepsieMbIe 3J1eMEHTHI COAEPKAHUS

Kon ITIpoBepsieMblii 3JIEMEHT COJIEPHKAHUS
1 Yucna v BBIYKCICHUSA
11 PanmonanpHbIC YnCTa, UPPANMOHATILHBIC YACIIA, KOHEYHBIE U OECKOHEUHBIE
' JeCATUYHBIE POOHU
MHOX€ECTBO JACHCTBUTENBHBIX YHUCEJ, JCHCTBUTENbHBIE YHCIA Kak
12 OECKOHEUYHbIE JeCATUYHbIE apoOu. B3aMHO OJHO3HAYHOE COOTBETCTBUE
' MEXKJY MHOMXECTBOM JICMCTBUTEIBHBIX UYHMCEI W KOOPAMHATHOU MPAMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YHACEI
1.3 ApudmMeTnueckne ISUCTBUS C JCHCTBUTEILHBIMH YUCIIAMA
W3mepenust, npubauxeHusi, OueHKH. Pa3mepbl OOBEKTOB OKPYKAIOUIETO
14 MUpa, JUTUTEIBHOCTh MPOIIECCOB B OKpyskaroiem wmupe. [Ipubmmkennoe
' 3HAQUYCHUE BEJIUYUHBI, TOYHOCTh NpuOMKeHUss. OKpyrjieHue Yucel.
[IpukniKa v OLIEHKA PE3yJIbTaTOB BBIYMCICHUI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHON TIEPEMEHHOM
2.2 JIunentHoe ypaBHeHue. PelieHne ypaBHeHUM, CBOIAIIMXCS K TUHEUHBIM
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2.3 KBanpartHoe ypaBHenue. Pemienne ypaBHeHH, CBOASIINXCS K KBaIpaTHBIM
24 bukBanparHoe ypaBHeHue. Ilpumepsl pemieHHss YpaBHEHUW TPEThER
' Y 4YETBEPTOM CTENEHEU PA3JIOKEHHEM HAa MHOXKHUTEIN
2.5 Pemenne npoOHO-paniioHaaIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHHUI
2.7 VYpaBHEHUE C IByMs IEPEMEHHBIMU U €10 Ipaduk
2.8 Pemienue cucreM AByX JIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU
29 Pemenue cucteM AByX ypaBHEHUN, OHO U3 KOTOPBIX JIMHEWHOE, a IPYyroe —
' BTOPOI1 CTENIEHU
2.10 | I'padudeckas uHTEpIIpETAIUS CUCTEMBI YPABHEHUH C ABYMS IIEPEMEHHBIMH
2.11 | Pemenue TEeKCTOBBIX 3a71a4 alreOpandeckum crocooom
2.12 | UucnoBbie HEPABEHCTBA M UX CBOICTBA
2.13 | Pemenue TMHEMHBIX HEPABEHCTB C OJJHOM MepeMEHHON
2.14 | PemeHue cucTeM JIMHEWHBIX HEPABEHCTB C OJHOM MEPEeMEHHON
2.15 | KBagparHbie HepaBeHCTBa
216 ['padmueckass uHTEpIIpeTalisd HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
' TIePEMEHHBIMU
3 OyHKIMH
31 KBanpatuunas Qynkius, ee rpaguk u cpoiictBa. [lapabona, KoopauHATHI
' BEPIIMHBI TapadO0JIbl, OCh CAMMETPHUH MapadoIIbl
3.2 | I'paduku ¢pynkumii y = KX, y = kX + b u ux coiicra
3.3 I'paduxu pynkumii Y = _, y = X3 u ux cBoiicTBa
X
34 | T'paduxu pynkumii Y= VX, Yy =|X| u ux coiicTBa
4 YucnoBble MOCIEA0BATETLHOCTH
Onpenenenue W crnocoObl 3aJlaHUsd YHKCIOBBIX IOCJIEIOBATEILHOCTEH.
4.1 3amaHne TMOCIEeNOBAaTEILHOCTH PEKyppeHTHOU (opmynoil u  (opmyoi
N-TO 4ieHa
49 Apudpmernueckas nporpeccusi. Dopmyiel N-ro wieHa apuPpMeTHYecKon
' IPOrPECCHH, CYMMBI IIEPBBIX N YICHOB
43 ['eomerpuueckass mnporpeccuss. PopMmyiibl N-TO YI€HA TIEOMETPUUYECKOU

mporpecCumn, CyMmMsbI IICPBLIX N YICHOB
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N3o0pakeHne 4aeHOB apuPMETHUECKOM M TEOMETPHYECKON MPOTrpeccuid

4.4 TOYKaMHU Ha KOOPJMHATHOM MJIOCKOCTH. JIMHEHWHBIM U 3KCHOHCHIIUAIbHBIN
poct
4.5 CIoXHbI€ TTPOIICHTHI
5 BeposATHOCTh 1 CTaTUCTHKA
[IpencraBnenre JOaHHBIX B BHjae TalOnul, JuarpamMm, Tpadukos,
5.1 UHTEpHpeTaurs JaHHbIX. UTeHWe M MNOCTPOEHHE TalJIul, Auarpamw,
rpadMKOB MO peaIbHbIM JIAHHBIM
52 [lepectanoBku U pakTopual
53 CodeTaHus ¥ YUCIIO COUCTAHHH
5.4 Tpeyronsuuk [1ackans. Pemenue 3a1a4 ¢ UCOIb30BaHUEM KOMOWHATOPUKHU
55 ['eomeTpuueckass BeposSTHOCTh. CiydallHbId BBIOOP TOYKU U3 (PUTYPHI
' Ha TUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTHU
5.6 HcnbiTanne. Ycnex u Heynada. Cepurst HCIBITAHUH 10 IEPBOTO ycCIeXxa
57 Cepust ucnibitanuii bepaymim. BeposTHOCTH COOBITHIT B C€pUU UCTIBITAHUI
' beprymnu
5.8 CrnyyaiiHasi BETMYMHA U PaCIpe/IeNIEHUE BEPOSTHOCTEN
59 MaremaTtuueckoe oxxkuaanve u gucrnepcud. [Ipumepsl MaTeMaTHyeCcKOro
' OKHMJIAHUS KaK TEOPETUUYECKOTO CPETHETO 3HAUCHHS BETUYUHBI
510 MaremaTudeckoe OXKHUJIaHUE U JUCTEPCUS CIyYallHOW BEJIUYMHBI «UUCIIO
' YCIIEXOB B CEpUM UCIIBITAaHUM bepryum»
511 [Tonsitue o 3axkoHe OonbIIKMX yKcenl. M3MepeHne BeposiTHOCTEN ¢ MOMOILbIO
' yacToT. Poiib 1 3HaUeHHE 3aK0Ha OOJBIIMX YHCEI B PUPOJIE U OOIIECTBE
6 ['eometpus
6.1 Cunyc, kocunyc, Ttanrenc yrmioB or 0O mo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYyIIbl IpUBEACHUS
Pemenue TtpeyronpHukoB. Teopema KOCHMHYCOB W TEOpEeMa CHHYCOB.
6.2 Pemenue mnpakThyeckux 3ajad C HMCIHOJb30BAHHEM TEOPEMBI KOCHHYCOB
Y TEOPEMBbI CHHYCOB
6.3 [IpeoOpazoBanue mogobus. [lomo6me COOTBETCTBEHHBIX SJIEMEHTOB
6.4 TeopemMa 0 NMPOU3BEAECHUU OTPE3KOB XOp[, TEOPEMBI O MPOU3BENCHHUH
' OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACATEIbHOU
65 Bektop, umHa  (MOJyJib) BEKTOpa, COHAINPABICHHBIE  BEKTOPBI,

IMPOTUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPBLI, KOJUIMHCAPHOCTL BCKTOPOB,
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PaBEHCTBO BEKTOPOB, ONEpALMM HaJ BEKTOpamH. PasnokeHue BeKTopa
10 JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunatel Bektopa. CKaJspHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHHE

6.6
JUTS HAXOXICHUS JUTUH U YTJIOB
JlekapTOBBI KOOPJAWHATHI HA IJIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPY>KHOCTH
6.7 | B KOOpAMHATaX, IEPECEUCHUE OKPYKHOCTEN U MpsAMbIX. MeTo1 KoopaAuHaT
U €ro NpuMEHEHHE
6.8 [IpaBuIBLHBIC MHOTOYTOJIBHUKH
6.9 Jlnmaa okpykHOCTH. ['pagycHas v paguanHas Mepa yriia, BBIYUCICHHE JJIUH
' JYT OKPYKHOCTEH
6.10 | [Imomans Kpyra, ceKTOpa, CECTMEHTA
6.11 JIBVKeHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpuUu (GUTYyp (dJIEMEHTapHBIC

npeacrasienus). [lapamnensHbiii nepenoc. IToBopot
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INEPEYEHB (KOJJU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUM

K PEBYJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOT O OBIIIETO OBPA30BAHUS U DJIEMEHTOB
COJIEP)KAHUS 11O MATEMATHKE

JlJ1s mpoBeieHUsI OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMEHa M0 MaTeMaTHKe (J1anee —
OI'D mno wMaremaTHke) HCHOJb3YyeTCs TMepedeHb (KOAU(PUKATOP) MPOBEPSEMBIX

TpeOOBaHUN K

pe3ynbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNbHON MPOTPaAMMBbI

OCHOBHOT'O 00IIIETO 00pa30BaHUsI U DJIEMEHTOB COJICPKaHMUS.

IIpoBepsiembie Ha OI'D Mo mateMaTuke TPeOOBaHUA K Pe3yJbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI POrPAaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeILHON MIPOrpaMMbl OCHOBHOT'O OOIIIETr0o
obpaszoBanus Ha ocHoBe OI'OC

1

YMeHue onepupoBaTh NOHATUSMH: MHOXECTBO, I1OJMHOXECTBO,
onepaluuy HajJ MHOXECTBAMHM; YMEHHUE OINEPUPOBATHh MOHITUAMMU:
rpad, cBs3HBIA Tpad, nepeBo, LUKI, MPUMEHSTh WX TPHU PEIICHUU
3a/la4y; yMEHHE UCII0JIb30BaTh rpauuecKoe MpeACTaBICHIE MHOKECTB
JUISL OIIMCAaHUS PEAIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUHU 3a/1a4
U3 IPYTUX YICOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSIMHU: OIpeIeNieHrne, akcuomMa, Teopema,
JI0Ka3aTeIbCTBO; YMEHHUE paClO3HaBaThb WCTHUHHBIE U JIOXKHBIC
BBICKA3bIBaHUS, TPHBOJUTH MPHUMEPbl W KOHTPIPHMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BHICKA3bIBAHUN

YMeHHue OInepupoBaTh INOHATHUAMU: HATYPAJIBbHOE YHUCIIO, IIPOCTOE
U COCTAaBHOE YHUCIO, JEIUMOCTb HATyPaJIbHBIX YHUCEN, NPU3HAKH
JEIMMOCTH, LIEJI0€ YHUCIO, MOJAYJb YHCIa, OOBIKHOBEHHAas JpoOb
U ecATUYHas 1po0b, CTAHIAPTHBIN BU YUCIIA, PALIMOHAIBHOE YUCIIO,
UpPPALMOHATIBHOE YHUCIO0, apU(PpMETUUYECKUN KBAJAPATHBIA KOPEHb;
YMEHHME  BBINOJHATH  ACHUCTBMS C  4YUCIAMHM, CPaBHHUBATh
U YHOPANOYMBATH YHCIA, NPEACTABIATH YWCIAa HA KOOPAMHATHOMN
OPSIMOM, OKPYTJIATH YHUCIIA; YMEHHE JelaTb NPUKUAKY M OLEHKY
pe3yJbTaTa BEIYUCICHUN

YMeHue onepupoBaTh MNOHATHUSIMHU: CTEIEHb C LIEJIBIM IIOKA3aTEIIEM,
apupMEeTUUYECKUM KBaJAPaTHBIM KOPEHb, MHOTOUJICH, alireOpandecKast
Ipo0b, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypadbHOH CTEIICHH
OOJIbIIe €AUMHUIBI; YMEHHE BBIMOJIHATH pPACUeThl MO (opMyliam,
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npeoOpa3oBaHusl  IENbIX, JAPOOHO-PAIMOHAIBHBIX  BBIPAKECHHM
Y BBIPAXEHUM C KOPHSIMHU, PA3JIOKEHUE MHOTOWJICHAa HA MHOXHUTENH,
B TOM 4YHCIIE C WHCIOJIb30BaHUEM (OPMYyJ Pa3HOCTH KBaJpaToOB
U KBaJpaTa CyMMbI U pa3HOCTHU

YMeHue onepupoBarh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOW TIEPEMEHHOM, YMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHOW; YMEHUE pelIaTh JUHEWHBIE U KBaIPAaTHbIC YPAaBHEHMUS,
IpOOHO-pallMOHANIbHBIE YPABHEHHsI C OJHOW NEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEUHBIX YPAaBHECHUU, JINHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHATbHBIE HEPAaBEHCTBA C OJIHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEIICHUM 3a1a4 U3 IPYTUX [IPEIMETOB
U TPaKTHYECKUX 3aJay; YMEHUE HCIOIb30BaTh KOOPAMHATHYIO
NpSIMYI0O U KOOPJIMHATHYIO IUIOCKOCTB JUIsI M300pa)KeHHsI pelieHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh NOHATUAMU: PYHKIUSA, Tpa@uK QyHKIINHU, HYTIU
GyHKIMH, IPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOoyblliee W HANMEHbIIEE 3HAYCHHS
GyHKIHH, yMEHHE OTIepUPOBATH MOHSITHSIMH: npsiMast
NPOMOPLUMOHANBHOCTD,  JIMHEWHAs  (QYHKIMs,  KBaJpaTU4yHas
¢yHkuusa, oOpaTHas MPONMOPIUOHAIBHOCTh, MHapaboisa, runepOona;
yMEHUE CTpouTh Trpaduku (YHKIHA, HCHOIB30BaTh Tpaduku
JUIL  ONPENENICHWs  CBOWCTB  IIPOLIECCOB M 3aBUCUMOCTEH,
IUIA peIleHusl 3a]ady W3 JIPYTuX YYEeOHBIX TPEIMETOB U PeabHOM
KU3HU; YMEHHE BbIpaKaTh (OPMYyJaMU 3aBUCHUMOCTH MEXIY
BETMYNHAMU

YMenue ONEPUPOBATH MOHATHSIMU: IIOCJIEI0OBATENBHOCTD,
apudmerryeckass W TreOMETpUYECKas  IPOTPECCUU;  YMEHHE
MCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH, (OPMYIBI CYyMMBI
¥ O0IIero yjeHa Mpu pelIeHrH 3aJlad, B TOM YKCie 3a7a4 U3 Jpyrux
y4eOHBIX PEIMETOB U PEATbHOMN KU3HU

YMeHune pemiath 3aa4d pa3HbIX THUIIOB (B TOM YHMCJE Ha IMPOLIEHTHI,
JO0JIM U YacTW, JBWXKEHUE, padoTy, LIEHy TOBapOB M CTOMMOCTD
MOKYIIOK U YCIIYT, HAJIOTH, 3aJa41 U3 O00JIACTH YNPABIEHUS JINYHBIMU
U ceMeiHbIMM (PUHAHCAMHM); YMEHHE COCTaBIIATh BbIPAXKECHMUS,
YpPaBHEHMs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3aJayH,
MCCJEeI0BATh MOJIYYEHHOE PEIlIEHUE U OIIEHUBATh MPaBA0NOA00HOCTD
IIOJIy4YE€HHBIX PE3YJIbTATOB

YMeHnue onepupoBaTh NOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, IIpsimas,
Jyd4, JIOMaHasi, yroJji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIN
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U PaBHOCTOPOHHUI TpPEyroNbHUKH, HPSIMOYTOJIbHBIN TPEYroJbHHUK,
MeJuaHa, OMCCEKTprca U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,
napajuieJorpaMM, pomO, MpsIMOYTOJbHHUK, KBajapaT, Tpaleuus;
OKPYKHOCTb, KpYyT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHHe peliarb 3aJadd, B TOM YHCII€ U3 MOBCEIHEBHOU
KU3HH, HA HAaXOXXIEHUE T'€OMETPUYECKUX BEJIMYUH C IPUMEHEHUEM
M3YUYEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHue ornepupoBaTh MOHSATUSMH: PABEHCTBO (QUTYp, PaBEHCTBO
TPEYTOJIBHUKOB; TapaJICIbHOCTh U TEPICHIUKYISIPHOCTD TMPSMBIX,
yrojl MEXAy TpSIMBIMH, TEPICHINKYIAP, HAKIOHHAS, TMPOCKITHUS,
nogo6ue Guryp, mof00HbIC TPEYTOILHUKH, CHMMETPHS OTHOCUTEIIBHO
TOYKH W TPSIMOW; yMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHIO
U 1oi06ue GuUryp, napauieTbHOCTh U MEePICHANKYIISIPHOCTD MPSIMBIX
B OKPY’KafOIIEeM MHPE

11

YMeHue onepupoBaTh MOHATHSAMU: [JIMHA, PACCTOSHUE, YIOJ
(BenMMUYMHA yIJIa, CHHYC U KOCHHYC yTJla TPEYTOJIbHHMKA), TUIONIA/Ib;
YMEHHUE OLEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MUpE; yMEHHE NPUMEHATh (OpMyINbI TEepUMETpa U IUIOUIAAH
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOIIAIN Kpyra, oObema
MPSAMOYTOJIBHOTO TMapajlielenuneaa; YMEHUE MPUMEHSATh MPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA,
TEOpEMY [Tucgaropa, TPUTOHOMETPUUYECKHE COOTHOILICHUS
JUTSL BBIYMCJICHUS JJIMH, PACCTOSIHUM, MJI0IIaei

12

YMeHnune wu300paxkarh IUIOCKME QUIYyphl W HX KOMOMHAIuW,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX  CpPEICTB MO  TEKCTOBOMY
WJI CUMBOJIBHOMY OITHCAHUIO

13

YMeHue onepupoBaTh MOHATHUSMH: TMPSIMOYTOjbHAs CHUCTEMa
KOOpDAMHAT; KOOPJAWHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpa Ha YHCIO, CKaJISIpHOE MPOU3BEACHHE
BEKTOPOB; YMEHUE HCHOJIb30BaThb BEKTOPbl W  KOOPAUHATHI
JUTS IPEJICTABIICHUS IAHHBIX U PEUICHUA 3a/1a4, B TOM YHCJIE U3 IPYTUX
y4eOHBIX MPEAMETOB U peabHOMN KU3HU

14

YMeHue omnepupoBaTh MOHATHSIMH: CTOJOMKOBBIE W KpPYTOBBIC
auarpamMmbl, TaOJIMLbl, cpeaHee apupMEeTHYecKoe, MeauaHa,
HanOoJIpllIeE M HAaMMEHbIIEE 3HAYEHHUs, pa3Max YUCIOBOro Habopa;
yMEHUE HU3BJEKaTh, MHTEPIPETUPOBATH U  MPEOOpPa30BBIBATH
uH(pOpPMaIMIO, TNPEACTABICHHYI0 B TaOMuIaX M Ha JAUarpaMmax,
OTPAKAIOLIYK0 CBOMCTBA M XAapaKTEPUCTUKH DPEATBHBIX IPOLIECCOB
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U SBJICHUM; yMEHUE paclo3HABaThb W3MEHYMBBIE  BEIMYHHBI
B OKPYXAaIOIlIEM MUPE

15

YMeHue ornepupoBaTh MOHATHUSIMU: CIYYalHbIA OMBIT (CIy4YalHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIIEMEHTApPHBIM HUCXO]I)
CIIy4ailHOTO OIBITA, CIy4alHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITax
C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE peniaTh
3aJlayd METOJIOM OPTaHU30BaHHOTO Tiepedopa M C MCIOJb30BAaHUEM
MpaBUja YMHOXECHHS; YMEHHUE OILIEHHBATHh BEPOSITHOCTH PEATbHBIX
COOBITUII M SIBJICHHM, MOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX
U MaJOBEPOSTHBIX COOBITUH B OKPYXAIOIIEM MHPE U B KU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI;, 3HAKOMCTBO
C 3aKOHOM OOJIBIITNX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBIICHUSX

16

YMenue BbIOUpaTh MOAXOIAIIMNA HM3YYEHHBIM METOA MJii pelIeHUs
3a7a4u, MPUBOJAUTH IPUMEPbl MATEMATUUYECKUX 3aKOHOMEPHOCTEH
B IPUPOJIC U KWU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTE€MaTUKH!
B HCKYCCTBE, OIMCHIBATH OTJEJIbHBIE BBIJAIONINECS PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTUA MATEMATHUKWA KAaK HAayKW, MPUBOIUTH
MPUMEPHI MATEMATUUYECKUX OTKPBITUIN U UX aBTOPOB B OTEUECTBEHHOM
Y BCEMUPHOUW UCTOPUU

IlepeyeHb 3j1eMEHTOB co/iep:KaHus, MpoBepsieMbix Ha OI'D) mo MaTemaTuke

Kon [IpoBepsieMblii 3JIEMEHT COJIEPHKAHUS
1 Uucna u BEIYUCIICHUS
11 HatypanbHhble u nienbie uncna. [Ipu3Haky A1eTMMOCTH LEJIbIX YHCEeT
1.2 OOBIKHOBEHHBIE W  JCCSATHYHBIE JPOOW, TIPOIEHTHI, OECKOHEUHBIC
MePUOANYECKUE TPOOH
1.3 PanmonanpHbie uncna. ApudMeTHYeCKHe Omepary C ParroOHaTbLHBIMU
qHrCclaMu
1.4 | JelictButenbHble ynciaa. ApupMeTuyecKrue onepainu ¢ J1eiCTBUTEIbHBIMU
yuCcIaMu
15 [TpubnuxeHHbIe BHIYMCICHUS, TIPaBUiIa OKPYTJICHUS, MPUKHUIKA U OLIEHKA
pe3yibTaTa BRIYUCICHUN
2 AnreGpanyeckre BbIPaKEHUs
2.1 bykBeHHbIE BbIpaKeHUs (BbIPAKEHUS C IEPEMEHHBIMM )
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2.2 Crenenb ¢ uensiM nokazarenaeM. CTeneHb ¢ paMOHAIbHBIM [MOKA3aTEJIEM.
CBoliCcTBa CTENIEHU
2.3 MHorouneHbl
2.4 | Anrebpanyeckas IpoOb
2.5 Apudpmernueckuii KOpPEHb HaTypaJIbHON CTEIIEHMU. [enicTeus
¢ apupMETHIECKIMH KOPHSIMHU HATypaTbHOU CTETICHH
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 | Lenpie u npoOHO-parioHaNbHbIE YpaBHEHHUS. CHCTEMBI M COBOKYITHOCTH
YpaBHEHUH
3.2 | lenbie u npoObHO-palOHaNbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pelriienrie TeKCTOBBIX 3a/1a4
4 YucaoBble Mocne10BaTeIbHOCTH
4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUS ITOCIIEI0BATEILHOCTEH
4.2 Apudmernueckass U reoMerpuueckas nporpeccuu. @opmMyna CIOKHBIX
TPOIICHTOB
3) OyHKIMH
5.1. | ®yskuusa, crnocoObl 3amanus QyHkiuu. [padux dyskmun. OOmacTh
ONpeAeNeHUs] M MHOXXECTBO 3HaueHud ¢yHkuuu. Hymu ¢yHKmm.
[TpoMexxyTKkH 3HAKOMOCTOSHCTBA. [[pOMEXYTKH MOHOTOHHOCTH (DYHKITUU.
Makcumymbl u MUHUMYMBI (yHKOuH. Hawmbonbiiee U HauMeHbIee
3HauYeHUE (PYHKIIMU HA TPOMEKYTKE
6 KoopaunaTel Ha NpsAMON U IITIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlekapTOBBI KOOPANHATHI HA TIJIOCKOCTH
7 ['eomeTpust
7.1 ['eomeTpudeckue GUTypsl U UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTOYTOILHUKH
7.4 OKpyHOCTb U KpyI'
7.5 | I3MepeHue reoMeTpuueCcKUX BEJIMYUH
7.6 BekTopsbl Ha IJI0CKOCTH
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8 BeposTHOCTB U CTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 | BeposatHocTh
8.3 | KombOunaropuka
8.4 MmnoskecTBa
8.5 ['padsr
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