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PaGouass mporpamma (manee — IIporpamma) mo mnpeamery «MaTemaTukay
ajipecoBaHa OOydYaIOMIUMCSI C HApYIICHUSIMH 3pEHUS, IMOJIyYalOIIUM OCHOBHOE OOIIee
oOpazoBanue (Bapuant 4 OOOQO). Ilporpamma paszpaborana Ha ocHoBe DenepanbHOroO
roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 001Iero 00pa3oBaHMsL.

MOACHUTEJBbHASA 3AIINCKA

O01mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

[Iporpamma yueOHOro mnpenmera «MaremaTuka» pa3padOoTaHa Ha OCHOBE
@denepanbHOr0 TOCYAAPCTBEHHOIO 0O0pa30BaTENbHOIO CTAaHJApPTa OCHOBHOI'O OOILEro
o0pa3oBaHMsI C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, NPEABABIAEMBIX K
MaTEeMaTHYEeCKOMY OOpa30BaHWIO, W TPAAMIMIA POCCUHUCKOTO 0Opa3oBaHUS, KOTOPHIC
00€eCreynBalOT OBJIA/ICHUE KIOYEBBIMU KOMIIETEHLMSIMHU, COCTABIISIIOUIMMU OCHOBY IS
HEIPEPHIBHOIO 00pa30BaHUs U CAMOPA3BUTHSA, a TAKKE LIETOCTHOCTh OOLIEKYJIBTYPHOTO,
JMYHOCTHOTO M [MO3HABATEIbHOIO Pa3BUTHs 0Oydaromuxcs. B nporpamme ydteHsl ujeu
u nonoxenuss Konuenmuu pasBuTusi mareMmarudeckoro oOpazoBaHus B Poccuiickoit
@enepatuu. B smoxy unudpoBoi  TpaHchopManumu BceX cdep UeI0BEUECKOH
JESITEIbBHOCTY HEBO3MOXKHO CTaTb OOpAa30BaHHBIM COBPEMEHHBIM 4YEJIIOBEKOM 0e3
0a30BOM MaTeMaTHYECKOM MOJTOTOBKH. YK€ B IIKOJE MaTeMaTHKa CIIY>)KUT OMOPHBIM
IIPEAMETOM UL M3YYEHMS] CMEXKHBIX JUCHMIUIAH, a IIOCJI€ IIKOJIBI pealbHOU
HEOOXOJMMOCTBIO CTAaHOBHUTCSI HENPEPBHIBHOE OOpa30BaHUE, UYTO TPEOYET MOJHOLCHHON
0a30Boii 00I1IE00pa30BaTENLHON MOJATOTOBKA, B TOM YHUCJIE W MaTeMaTU4ecKoil. DTo
OoOyCJIOBJIEGHO TE€M, 4YTO B HAllM JHU pacTeT YHUCIO MNpOPEeccCui, CBA3AHHBIX C
HEIOCPE/ICTBEHHBIM TPUMEHEHNEM MAaTEMATUKU: U B c(hepe SKOHOMHUKH, U B OU3HECE, U B
TEXHOJIOTHUECKUX 00JIacTAX, M Jlaxe B TyMaHUTapHbIX cepax. Takum oOpa3zom, Kpyr
oOydaroniuxcs, JJs KOTOPbIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM IPEIMETOM,
pacumpseTcs.

[TpakTHueckasi MOJE3HOCTh MaTeMaTUKH OOYCJIOBJIEHA TEM, YTO €€ IMPEAMETOM
ABIISAIOTCS (DyHAaMEHTaIbHbIE CTPYKTYPbl HAILIErO0 MHUpa: MPOCTPAaHCTBEHHBbIE (HOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT MPOCTEHIIMX, YCBAMBAEMBIX B HEIOCPEICTBEHHOM
OTIBITE, /10 JJOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIsl Pa3BUTHUSI HAYUYHBIX M MPUKIIATHBIX
nujen. be3 KOHKpPETHbIX MAaTEMaTHYECKUX 3HAHWW 3aTPYJHEHO MOHMMAaHWE MPUHLHUIIOB
YCTPONCTBA W HCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPUATHE W HHTEPIPETALUA
Pa3HOOOpa3HOW COIMATBHOM, SKOHOMHUYECKOW, MOJUTUYECKONH WHMOpMAIMK, Maylo
¢ dexTuBHAa OBCEAHEBHAS NMpPAaKTUYECKas AEATENbHOCTh. KaxaoMy 4enoBeKy B CBOEi
KU3HU TMPUXOJUTCS BBIMOJIHATH PAaCUYEThl M COCTABIATH AITOPUTMbI, HAXOIUThb H
MPUMEHATH (OPMYJIbI, BJIAJIETh MPAKTUYECKUMHU MPUEMAMH T€OMETPUUECKUX N3MEPEHUIN
U TOCTPOCHUM, YNTaTh MHPOPMALIMIO, TPEJICTABICHHYIO B BUJE TaOJMI], AUMArpaMMm U
rpauKoOB, )KUTh B YCIOBUSAX HEOINPEACIICHHOCTH U MMOHUMATh BEPOATHOCTHBIM XapakTep
CITy4alHBIX COOBITHUM.

OIHOBpPEMEHHO C paclIupeHrueM chep NpUMEHEHUs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe Bce OoJsiee BaXKHBIM CTAaHOBUTCS MATEMaTHYECKUIl CTHIIb MBIIUICHUS,
MPOSIBJISIFOILMICSA B OIPEACIICHHBIX YMCTBEHHBIX HaBblKax. B mpolecce H3ydeHHs
MaTeMaTHKd B apCeHA] MPHUEMOB M METOJOB MBIIIJICHUS YEIOBEKA €CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCS WUHIYKIUS U EAYKIUs, 0000IICHHEe U KOHKPETHU3aIlus, aHAIN3 1
CHUHTE3, KJIacCHU(pHUKaIusi U cHUCTeMaTu3alus, a0cTparupoBaHue M aHajorus. OObeKThI
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MaTeMaTUYECKNX YMO3AKIIOUEHUH, TpaBujia WX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHUX  ITOCTPOSHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  yMCHUS
dbopmyaupoBaTh, 00OCHOBBIBATh M JOKA3bIBaTh CYXKJICHHS, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOE MBIIIICHUE. Beayimas posib MpUHAIICKAT MaTEeMaTUKE W B (JOPMUPOBAHUHT
ANTOPUTMHYECCKOM KOMITOHCHTBHI MBINUICHHS W BOCIIUTAHUM YMEHUW JIeHCTBOBATH IIO
3aJIaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYMPOBAaTh HOBBIC. B
Ipoliecce pelieHus 3aa4 — OCHOBOH y4eOHOH JeATEeIbHOCTH Ha YpOKaX MaTEeMaTHKH
— pa3BUBAIOTCS TAK)KE TBOpUYECKAs M MPUKIIATHAS CTOPOHBI MBIIIICHUS.

OOyueHne mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATh y OOYYAIONMIUXCS TOYHYIO,
parMoHAIBHYI0O M WH()OPMATUBHYIO pe4yb, YMEHHE OTOMpaTh HaWOoJIee MOIXOSAIINE
SI3BIKOBBIC, CHMBOJIMYECKHE, TpaduuecKue CpeacTBa Uil BBIPAKCHUS CYXKICHUU U
HaTJISITHOTO WX TPEICTABICHUS.

HeoOxoauMbpIM KOMITOHEHTOM OOIIel KyIbTYphl B COBPEMEHHOM TOJIKOBAaHUH
SBJIsIETCS 00I1Iee 3HAKOMCTBO C METOJIaMH MMO3HAHUS ACHCTBUTEIHHOCTH, IIPEICTaBICHUE
0 TpeaAMETe U METOJIaX MAaTeMaTUKH, UX OTIWYUN OT METOJOB APYTUX €CTECTBEHHBIX U
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX TNPHUMEHEHHs MaTEeMaTHKU I pPEIICHUs
Hay4YHBIX W NPHUKJIATHBIX 3a1a4. Takum oOpa3oM, MaTeMaTHYecKoe 0Opa3oBaHUE BHOCUT
CBOH BKJaJ B (hOpMUPOBaHKE OOIIEH KYJIbTYPhl YeIOBEKa.

N3ydeHne wMaTeMaTHMKH TaKXe CIOCOOCTBYET JSCTETHYECKOMY BOCIUTAHHUIO
YeJoBeKa, IMOHMMAHHUIO KpacoThl M M3SIIECTBA MAaTEMaTHYECKUX PaCCYXICHUMH,
BOCITPUSITHIO TEOMETPUUIECKHUX (HOPM, YCBOCHHUIO UIEH CHUMMETPHH.

KoppekimoHHo-pa3BUBaOMNA MOTEHIIMAN y4eOHOro mpemMera «MaTemMaTHKa»
COCTOUT B 00CCIICYCHUH BO3MOKHOCTEH ISl MPEOI0ICHUS CICAYIOINX CHEIU(DUISCKIX
TPYAHOCTEH CIA0OBUASIINX O0yUArOITUXCS:

. (GparMeHTapHOCTh WJIM HCKAKEHHOCTh TMPEACTABICHUH O peaTbHBIX
00BEKTaxX U IMpoLEeccax;

. HEJ0CTaTOYHOCTh HEOOXOAMMBIX CBEJIEHUN 00 OKPYKAIOIIEM MHUPE;

. HEJ0CTAaTOYHOCTh COLMAIBHOIO OMbITa U, KaK CJIEICTBUE, HEBO3ZMOXXHOCTh

ycremHoro (OpMUpPOBaHUS psfla TOHATHH, PEIICHHWS CIOKETHBIX W IPaKTHKO-
OPUECHTHUPOBAHHBIX 33]1a4;

. TPYIHOCTH BOCTIPUATUS TpadudecKoil HHPOPMAIIMKA U BBHITIOJHEHUSI JTFOOBIX
rpadguueckux padoT, 3aMeIJIeHne TEMTIA BBITIOJIHEHUS TOCTPOCHU;
. 3aMeIJIeHe TEMIIA U CHUKEHUE CKOPOCTH BBITIOJIHEHUS MMCbMEHHBIX paloT.

[Ipeonionenne ykazaHHbBIX TPYJHOCTEH TOJKHO OCYIIECTBISATHCS HA KaXKJIOM YPOKE
YUHUTEJIEM B MPOIIECCE CIEHMAIBHO OPraHU30BAHHON KOPPEKIIMOHHON PabOTHI.

Hean uzyuyenus yueOHoro npeamera «MaremaTuka»

[TproputeTHBIME LIETIMU 00yUEHHUST MaTeMaTUKe B 5—9 Kiaccax sIBISIFOTCS:

dbopMUpOBaHHE TICHTPATBHBIX MATEMAaTHUYECKUX TMOHATHH (YHCIIO, BEIMYMHA,
reoMeTpuyeckas ¢urypa, MepeMeHHas, BEpPOSTHOCTh, (YHKIH), OO0ECIEeYNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00Pa30BaHMsI 00yUarOINXCS;

NoJIBeJIcHNEe OOy4aroluXxcs Ha JOCTYIIHOM JJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaT€MaTHUKU M OKPYXAlOIIero Mupa, NOHHMMaHUE MAaTeMaTUKU KaK 4acTu
o011eil KyJIbTyphl YEJIOBEUECTBA;



pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4arolmuxcs,
[IO3HABATEJILHOM AKTMBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHUYHOCTH MBIIUICHNUS,
UHTEpECA K U3yYCHUIO0 MaTEMAaTHKY;

¢opMupoBanre (YHKIUOHAJIBPHOW MAaTEMaTHMUECKOH TIPaMOTHOCTU: YMEHHS
pacrno3HaBaTh MPOSIBICHUS MaTeMaTUUYECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEaJIbHBIX JKU3HEHHBIX CUTyallMsIX M NpPU HU3YYEHUM JAPYTUX Y4YEOHBIX IPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh HX Ha S3bIKE
MaTeMaTUKM W  CO3/1aBaTh MAaTEMaTUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUM anmapar JUuisi  pPElIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX  3a7ady,
VMHTEPIPETUPOBATh U OLICHUBATH ITI0Jy4YECHHBIE PE3YJIbTATHI.

Koppexkunonssie 3a1a4u:

. PasBuTHe  3pUTENBHOTO,  OCA3AaTEIBHO-3PUTENBHOTO M CIYXOBOTO
BOCITPHUSATHSI.

. Pa3BuTHe MpoU3BOIHLHOTO BHUMAHUS.

. Pa3BuTHe 1 KOppEKIUs TaMATH.

. Pa3Bute W KOppeKuMs ~ JIOTUYECKOTO  MBINLJIECHUS,  OCHOBHBIX
MBICJIUTENILHBIX ONEPAIIHA.

. [IpeooneHrie HHEPTHOCTH MCUXUYECKUX TTPOLIECCOB.

. Pa3zBuTHe quanorudyeckoi 1 MOHOJIOTMYECKOM peyH.

. [Ipeononenue BepOanu3ma.

. dopMUpOBaHUE HABBIKOB 3PUTEIBHOTO, OCSA3aTEIbHO-3PUTEIBHOTO H
CIIyXOBOTO aHAJIN3a.

. Pa3BuTHE HaBBIKOB OCSA3aTEILHO-3PUTEIHHOTO 00CIEAOBAHNS U BOCTIPUSTHS

LIBETHBIX (WJIM KOHTPACTHBIX, YEpPHO-OEINbIX) peiabe(HbIX H300paKEHUU MNPEIMETOB,
KOHTYPHBIX H300paXE€HUN T€OMETPUUECKUX PUTYD U T.II.

. @opMUpPOBAaHUE  YMEHHS  BBINOJIHATH OPH  [OMOIIM  YEPTEKHBIX
MHCTPYMEHTOB T€OMETPUYECKUE TOCTPOCHUS, MOCTPOCHHE TpaduKoB (PYHKIIMH,
IUarpaMM U T.II.

. dopMUpOBaHUE YMEHUS YUTATh IIBETHBIE (MJIM KOHTPACTHBIE, YEPHO-OEIIbIE)
penbedHbie rpaduKu dIeMEHTAPHBIX QYHKIIUNA Ha KOOPIUHATHOMN TUIOCKOCTH.

. OOyuenue mpaBwiaM 3alUCH MaTeMAaTHYECKUX (OPMYJT U CIEIHATIbHBIX
3HAKOB.

. OO0yuenue mpruemaM peodpa3zoBaHUs MATEMATUUECKUX BBIPAKECHHM.

. CoBepIICHCTBOBAHNWE  CHCIHANBHBIX  MPUEMOB  OOCJICIOBaHHUS U
M300paKeHUs U3y4aeMbIX OOBEKTOB.

. dopMupoBaHue, yTOYHECHUE WM KOPPEKIIHS TIPEICTABIICHUN O TIPEAMETaX U
MPOLIECCAX OKPYKAIOLIEH IEUCTBUTEIBHOCTH.

. dopMHpOBaHHE W COBEPIICHCTBOBAHWE YMEHHS PACMoO3HABaTh CXOIHBIE

npeaAMCETEI, HAXOAUTb CXOAHBIC W OTIIMYHUTCIIBHBLIC IPU3HAKKW IIPCAMCTOB M HBHGHHﬁ,
HUCIIOJIBb3Ys COXPAHHBIC AHAJIIN3aTOPLI.

. dopMHpOBaHUE W COBEPIICHCTBOBAHHEC YMCHHSI HAaXOIUTh TMPUIMHHO-
CJIEICTBEHHBIE CBSI3H, BBIIENIATH TVIABHOE, 0000IaTh, A€1aTh BEIBOIEI.

. CoBepIeHCTBOBaHKE HaBBIKOB BepOaTbHOW KOMMYHHKAITHH.

. CoBepIlIeHCTBOBAaHWE YMEHHUS  TPUMEHATh  HEBepOaldbHBIE  CIIOCOOBI
00IIeHNsL.



. Pa3BuTne MenKOlW MOTOPUKH U 3PUTENBHO-MOTOPHON KOOPAUHALMU.

. CoBepI1eHCTBOBaHUE yMEHUs 3pUTENbHON OpPUEHTHUPOBKHU B
MUKpPOIIPOCTPAHCTBE.
. dopMUpOBaHUE PAIIMOHATIBHOTO MOAX0/1a K PEIICHUIO YUYeOHBIX, OBITOBBIX U

npodeccruoHanbHbIX 3a/1a4, pa3BUTHUE AHATUTHUKO-TIPOrHOCTUYECKUX YMEHUI U HABBIKOB.

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT HW3y4YeHUE JPYruX JTUCHUIUIMH, KaK €CTeCTBEHHO-HAYyYHOro, TaK W
T'YMaHUTapHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl MPOJOJKEHHsT 00pa30oBaHus U B
MOBCEHEBHOM KW3HHM. Pa3zButHe y o0OydamomMXcsd HAyYHbIX HPEJICTAaBIECHUNA O
MPOUCXOXKJICHUH W CYIIHOCTH ajreOpandeckux abcTpakmuii, crmocode OTpakeHHS
MaTeMaTUYeCKOW HAyKOW SIBIIGHWA U TPOIECCOB B TMPHUPOJAE M OOIIECTBE, POJH
MaTeMaTUYeCKOT0 MOJCIMPOBAHUS B HAYyYHOM IMO3HAHWU W B TPAKTHUKE CIIOCOOCTBYET
(hOopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS U KauyeCTB MBIIUICHUSI, HEOOXOIUMBIX JIJIst
ajanTalyy B COBpeMEHHOM IdpoBoM oOmiecTBe. M3yueHue anreOpbl €CTeCTBEHHBIM
oOpazoM o0ecreynMBaeT pa3BUTUE YMEHHs HaOI0JaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTHUUYHOCTH MBIIIUICHHS, CIOCOOHOCTH apTyMEHTHPOBAHHO
000CHOBBIBaTh CBOM JICUCTBHS M BBIBOJIbI, (POPMYIHUPOBATH yTBepkIeHUsA. OcBoeHUe
Kypca aireopbl 00€cleurnBaeT pa3BUTUE JIOTHYECKOTO MBIILIICHUS O0YYalolUXCs: OHU
UCTIONIB3YIOT ~ JEAYKTUBHBIE W  HMHIYKTUBHBIC  pacCyXJICHHs, OO000IIeHHe ¢
KOHKpeTu3aluio, adcrparupoBanue u aHajoruto. OOyueHue anrebpe mpesmnoiaract
3HAQYUTEIBHBIT O0BEM CaMOCTOATEIIBHOM JEATEIIbHOCTH OOY4YaroOUIUXCs, MOITOMY
CaMOCTOSITEJIbHOE PEIICHHE 3a/ad E€CTECTBEHHBIM 00pa3oM SIBISIETCS peaau3aiueit
NEATEeIbHOCTHOTO MPUHIIUIA O0yUYEHUS.

B cTpykType mnporpamMMmbl Y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE€ MECTO 3aHHUMAKOT COJAEPXKATEIbHO METOAMYECKHE JuHHM: «Yucna wu
BBIUUCIICHUS»;, «ANTeOpanuecKkue BbIpAXKEHUS»; «YPaBHEHHS U HEPABEHCTBAY;
«OyHKIMW». Kaxmas u3 3TUX COAEPKATEIbHO-METOJAUYECKUX JIMHUKA Pa3BUBACTCS Ha
MPOTSDKEHUM YEThIPEX JIET M3YyYeHMsI Kypca, €CTECTBEHHBIM 00pa30oM MeperuieTasch U
B3aUMOJICUCTBYS C JPYTUMH €ro JHHHUSAMHU. B Xojae u3ydeHus Kypca OO0ydaromuMcs
MIPUXOAUTCS JIOTUYECKHU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK.
B cBs3u ¢ 3TUM 11enecoo0pa3Ho BKIIIOYUTH B MPOrPaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MPOHMU3BIBAIONME BCE OCHOBHBIC pa3feibl MaTeMaTUYeCKOro oOpa3oBaHHs W
CHOCOOCTBYIOLIHE OBJIAJICHUIO O0y4JarOIINMUCS OCHOB YHHUBEPCAIBHOTO
MaTeMaTUYECKOTO si3bIka. TakuM 00pa3oM, MOKHO yTBEPXKIaTh, YTO COJACPKATECIBHOU U
CTPYKTYpHOM OCOOCHHOCTBIO Kypca «AureOpa» sBISETCS €ro HMHTETPUPOBAHHBIN
XapakTep.

Conepxxanue nuHUM «HuCIa U BBIYUCICHUSD» CIY>KUT OCHOBOM ISl JAJbHEUIIIETrO
M3YyUYCHHUS MATEMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS JIOTUYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHS TOJIb30BAThCS ~ aITOPUTMaMU, a TaKkKe
MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISi TOBCEIHEBHOW >KW3HH.
Pa3zBuTre mNOHATHS O 4YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAUMOHAIBHBIMU U
UppAlMOHATFHBIMU  YHCJIaMH, (OPMUPOBAHUEM TMPEJACTABICHUN O JACHCTBUTEIHLHOM
gucie. 3aBepIIeHue OCBOCHHS YMCIOBOM JMHUM OTHECEHO K CTapIIeMy 3BEHY OOIIETo
oOpa3oBaHUs.



Conepkanue NByX alreOpanvecKux JHHUN — «ANTeOpandecKue BBIPAKEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOy4YarOIIUXCS
MaTEMaTUYECKOTo armapaTta, HeoOX0IUMOTo JIJIsl PEIIeHUs 3a]]a4 MaTeMaTHKU, CMEKHBIX
NpPEeIMETOB W NPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad. B OCHOBHOHM MmIKoJie Yy4eOHBIH
MaTepHall TPYIIUPYETCs] BOKPYT PAlMOHAIIbHBIX BhIpaK€HUU. Anredpa AeMOHCTPUPYET
3HAUYEHHE MATEeMAaTHKHU KakK s3bIKa JJI MOCTPOCHUS MaTeMaTUUYECKUX MOJIETIeH, ONUCaHUs
IPOLIECCOB M SIBIICHUN peaibHOro Mupa. B 3amaun oOydyeHus anredOpe BXOIAT TaKxKe
JanbHENIlIee pa3BUTHE AITOPUTMHYECKOTO MBIIUIEHUS, HEOOXOJIMMOIO, B YaCTHOCTH,
JUISI  OCBOGHHS Kypca HWH(POPMATUKH, H OBJAJCHUE HABBIKAMH JICTyKTHBHBIX
paccyxnenuid. [IpeoOpa3zoBaHne CHMBOJBHBIX (DOPM BHOCHUT CBOM CHEIH(PUICCKUI
BKJIAJl B Pa3BUTHE BOOOPAKEHHUSI, CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copnepxanve (QyHKIIMOHABHO-Tpauueckol JWHUM HAIEJIEHO Ha TOJYYCHHE
oOyJaronMMucsl 3HaHUUW O (YHKUMSIX KaK BaKHEWIIEH MaTeMaTH4eCKOW MOJAENd s
OMHMCAHUS M WCCIENOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUN B TPUPOJE U
obOmiectBe. M3ydeHue 3TOro marepuana CHOCOOCTBYET pPa3BUTHUIO y OOYyYaroIIMXCs
YMEHHUSI MCIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA MAaTEMATUKU —
CJIOBECHBIEC, CHUMBOJIMYECKHE, Trpaduyeckue, BHOCUT BKIag B (HOpPMHUpPOBAHUE
MIPEICTABJICHUM O POJIM MaTeMaTUKU B PA3BUTHU IIUBUIN3ALUU U KYJIbTYPHI.

Crnenys mpencraBiieHHON pabodeil mporpamme, HaduMHas C CEIBMOT0O Kiacca Ha
ypOKax TeoMeTpUd OOYyYaIOIIUNUCS YUYUTCS TMPOBOAUTH JIOKA3aTEIbHBIE PACCYXKICHMUS,
CTPOUTH JIOTUYECKHE YMO3AKITIOUCHUS, JOKA3hIBaTh HCTHHHBIC YTBEP)KICHHUSI U CTPOUTH
KOHTPIPHUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKICHUS «OT MPOTHBHOTO», OTIMYATH
CBOMCTBa OT MPHU3HAKOB, (OpMYIHUpPOBaTH OOpaTHbIE yTBepxkaeHusd. OOyuaromuiics,
OBJIAJIEBIIUI UCKYCCTBOM PacCy’KJ1aTh, OYJET MPUMEHSTh €r0 U B OKPYXaIOLEl KU3HU.

[{enpro U3ydyeHUs] TEOMETPUM SIBIISIETCA MCIOJIb30BAHUE €€ KaK MHCTPYMEHTA MpHU
pEeIICHNM KakK MaTeMaTH4YeCKWX, TaK M TMPAKTHYECKHX 3aJad, BCTPEYAIONMIUXCS B
peanbHOM Ku3HU. OKOHUMBIIMKA Kypc TE€OMETpUM OOydYaromuiics JOHKeH OBbITh B
COCTOSIHUM OIPEACIIUTh TeOMETPUUECKYI0 (DUTYpy, ONMHCATh CIOBAMH JTAHHBIA YEPTEK
WM PUCYHOK, HAUTH TUIONIA/b 3€MEJIbHOTO YYacTKa, PACCUUTATh HEOOXOJIUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOesst Wi TpeOdyeMble pa3Mephl rapaxa Ijis aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOPasi, BRIYUCIUTEIbHAS JIMHUS B U3yYCHUH T€OMETPUHU B IIIKOJIE.

Yyuteno peKoMeHIyeTcs MOA0MpaTh 3aJaud MPAKTUYECKOTO XapakTepa IS
paccMaTpUBaEeMbIX TE€M, YYUTh JI€Ted CTPOUTh MAaTEMaTUYECKUE MOJIETU PEaTbHBIX
KU3HCHHBIX  CHTYyalluld, TIPOBOJUTH BBIYKHCICHUS W  OIEHWBATh  aJICKBATHOCTH
MOJIy4YeHHOro pe3ynbTaTa. KpaiiHe BaKHO MOJYEPKUBATH CBSA3M F'€OMETPUU C JAPYTUMH
MpeAMETaMH, MOTHBHPOBATh HCIIOJIb30BaTh ONpPEICICHUS T'C€OMETPUUYCCKUX (GUTYp H
MOHATUH, JEMOHCTPUPOBATh MPUMCHCHHUE TOJYYCHHBIX YMECHHH B (DM3WKE M TEXHUKE.
Ot cBA3uM HauOosiee SIpKO BUAHBI B Temax «Bekropsl», «Tpuronomerpuyeckue
cooTHoIlIeHUs», «Metoa koopauHat» u «Teopema [Tudaropar.

B coBpemenHoM 1mubpoBOM MHpE BEPOSITHOCTh W CTATUCTHKA MPHOOPETAIOT BCE
OOJIBITYI0 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTUYCCKUX MPUIOKEHUHN, TaK U UX POJIU
B 00pa3oBaHMM, HEOOXOAMMOM KaXKJIOMY 4elnoBeKy. Bo3pacraer uucio npodeccuii, mpu
OBJIAJICHUU KOTOPBIMH TpeOyeTcsi Xopoias 0a30Basi MOJATOTOBKA B 00JIACTH BEPOSTHOCTH
M CTAaTUCTUKM, Takas TOJATOTOBKAa BaKHA I TPOJOJDKEHUS OOpa3oBaHUS W JUIS
yCIENHOM NMpodeccuoHaNbHOM Kapbephl.



Kaxxnplil 4esmoBeK MOCTOSHHO NMPUHUMAET PELIEHUS HA OCHOBE UMEIOINUXCS Y HETO
JaHHBIX. A JUIsi 0OOOCHOBaHHOTO TPHUHSTHS PEIICHUS B YCJIOBHSIX HEIOCTaTKa WIU
n30bITKa HHQOpPMALMM HEOOXOJUMO B TOM 4YHCIE XOpOIo CcHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTHYECKOE MBIIICHUE.

MIMeHHO T03TOMY OCTpO BCTalla HEOOXOAUMOCTh CPOPMHUPOBATH Y 00YUAIOIIUXCS
(YHKIMOHAIBHYI0 TPAMOTHOCThH, BKJIIOYAIONIYIO B ce0s B KauecTBE HEOThEMIIEMOM
COCTaBJISIIOLIEH YMEHHE BOCIPUHHUMATh W KPUTUYECKH aHAIM3UPOBATH HMH(OpMAIHIO,
MPEJICTABICHHYIO B PAa3IUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
pEaNbHBIX IPOLECCOB W 3aBUCHUMOCTEM, INPOU3BOAUTH NPOCTEUIIHME BEPOSITHOCTHBIE
pacyeTsl. 3HAKOMCTBO C OCHOBHBIMU NpHHIMNAMHU cOOpa, aHaIu3a M MPEACTaBICHUS
JAHHBIX U3 Pa3IMYHBIX c(ep )KU3HU O0ILIECTBA U TOCyAapCTBa MPUOOIIAET 00yYaroIuXCs
K OOILIECTBEHHBIM HHTepecaM. l3ydyeHne OCHOB KOMOMHATOPWMKH Pa3BHBAET HAaBBIKH
OpraHu3alMy nepedopa W MOJACYETa YMCIa BAapUAHTOB, B TOM YHCIE, B IPUKIATHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU TE€OpUU IpaoB co3gaeT MaTeMaTUYecKuil (PyHIaMeHT
uist GOpMHUPOBAHUS KOMIIETEHIIMN B 001acT MHPOPMATUKU U ITUDPOBBIX TEXHOJIOTHIA.
[fomumo »3TOro, mpH HU3YYEHUM CTATUCTUKA U  BEPOATHOCTH  00OramarTcs
Ipe/ICTaBiICHUsT OOYy4YaloIIMXCS O COBPEMEHHOW KapTMHE MHUpa M METOJax €ro
uccienoBanus, GoOpMUPYETCs TOHUMAHUE POJIM CTATUCTUKUA KaK MCTOYHHMKA COIUATIBHO
3HAYUMOM MH(OPMAIIH U 3aKJIIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITIUICHHUS.

B cooTBeTcTBUMU ¢ AaHHBIMU LIETSIMU B CTPYKType MporpamMmbl y4eOHOTO Kypca
«BeposATHOCTh M CTaTUCTHKA» OCHOBHOM IIKOJIbI BBIACJIEHBI CIECIYIOMINAE CONEPKATEIBHO
Meroanueckue muHun: «lIperncraBieHue MTaHHBIX W OIKCATENIbBHAS CTATHCTHKA;
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBenenue B Teopuio rpadony.

Conepxanue nuHuM «lIpencraBieHue MaHHBIX M ONMCATENbHAS CTATUCTHKA»
CIIY’)KUT OCHOBOM Jisi (pOpMHUpPOBAHUSI HABLIKOB pabOThI ¢ MH(MOpPMaLME: OT YTCHUS U
UMHTEpHpeTauuu uHGOpMAaIMK, MPEACTABICHHOW B TalnuIax, Ha JUarpaMMax H
rpagukax g0 cOopa, TMPEACTaBIEHUS W aHaIW3a JAHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTUK CPEAHMX U paccenBaHus. PaboTas ¢ JaHHBIMH,
oOydJaroniecss yd4arcsi CYUThIBAaTh U HMHTEPIPETUPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIITNE TUITOTE3bI, PA3MBIIIUIATh HaJl PaKTOpaMH,
BBI3bIBAIOIIMMU HM3MEHYMBOCTh, W OLCHUBATh WX BIMUSHHE HA PACCMATPUBAEMBIEC
BEJINYMHBI U IIPOLIECCHI.

NHTYUTUBHOE MPEACTABICHUE O CIy4alHOM W3MEHUYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHM CTAaHOBUTCSA MOTHUBUPYIOLIEH OCHOBOM JIsI U3YYCHUS
TEOPUU BEPOSTHOCTEH. bonblioe 3HAYEHUE 31€Ch MMEIOT MNPAKTUYECKUE 3aJaHus, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONOA00Us CIIy4ailHOTO COOBITHS.
[Ipu wu3ydyeHnun Kypca oOydarouuecss 3HAKOMSTCS C NPOCTEHIIMMHU METOJlaMU
BBIUMCIICHUSI BEPOSITHOCTENM B CIYYallHBIX OSKCIEPUMEHTaX C PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMH HCXOJAaMH, BEPOATHOCTHBIMU 3aKOHAMH, IMO3BOJIAIOIIMMU CTABUTH U
pemarh Ooyiee CIOXKHBIE 3amaud. B Kypc BXOMSIT HayaldbHBIC TPEACTABICHUS O
CJIIyYalHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOrO Kypca OCYUIECTBIIETCS 3HAKOMCTBO OOYyYaroOLIUXCs C
MHOXXECTBAMHU M OCHOBHBIMH ONEpPalMsIMH HaJl MHOXECTBAMH, PacCMaTPUBAKOTCS



IIPUMEPBl TNPUMEHEHUS JUIA pEIIEeHUs 3a1ad, a TakKe MCIOIb30BAHUA B JPYTHUX
MaTEMaTUYECKUX KypcaxX U yUYeOHBIX NpEeIMETax.

MecTto yueOHOTro npeamera «MareMaTuka» B y4eOHOM IIaHE

VYyebuslii mpenmer «MaremaTtvka» SBISETCS 005S3aTeNbHBIM IMPEAMETOM Ha
JaHHOM ypoBHe oOpasoBanus. B 5-9 kmaccax (Bapumant 1 AOOII OOO) yueOHbII
npeamer «MareMaTrukay TpPaJUIMOHHO M3y4aeTCs B pPaMKax CIEAYIOIUX Yy4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «MartemaTuka», B 7-9 kinaccax — KypcoB «Auredpa»
(BKJIFOYAsl JIEMEHTHI CTAaTUCTUKHU U Teopuu BeposiTHocTel) U «['eomeTpusi». HacTtosmiei
MIPOrpamMMOil BBOJAUTCS CAMOCTOSITENbHBIA y4eOHBIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

B 5—10 xmaccax (Bapuant 2 AOOII OOO) yueOHsbIif npeamer «MaremaTuka»
TPaJMIIMOHHO M3Yy4YaeTcsl B paMKaX CIEAYIOUMX y4eOHBIX KypcoB: B 5-6 Kjaccax —
kypca «Maremaruka», B 7—10 kinaccax — KypcoB «Auredpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKA U Teopuu BeposTtHocTel) u «['eomerpusin. Hacrosmedt mnporpammon
BBOJIMTCSI CAMOCTOSITENbHBIN Y4eOHBII Kypc «BeposTHOCTh U CTaTUCTHKAY.

Mecto yueOHOro Kypca «MaremaTtuka» B y4eOHOM ILIaHe.

CornacHo yyebnomy miany (BapuanT 2 AOOIT OOO) B 5-6 knaccax u3y4aercs
WHTETPUPOBAHHBIN TpenMer «MareMaTrkay, KOTOPBIA BKIIOYAET apu(METUYECKH
MaTepuaj U HarJIIHYI0 TEOMETPHIO, a TAaKXKEe MPOTEJEBTUUECKIE CBEACHUS U3 alnreOpsl,
AJEMEHTHl JIOTUKM M Hauyajla OmMcaTeIbHOM cTaTucTuku. Hacrtosimel mnporpammon
pelyCcMaTpUBACTCSl BbIJCTICHHE B y4eOHOM IJIaHe Ha HM3ydyeHHE MaTeMaTHKHd B 5-6
KJ1accax 5 yueOHBIX YaCOB B HEEINIO B TEUEHHE KaKI0I0 rojia 00y4eHusl.

Mecto yueOHOro Kypca «Ajaredpa» B y4eOHOM ILIaHe.

CornacHo yue6Homy muiany (Bapuant 2 AOOITI OOQO) B 7-10 kiaccax uzydaercs
y4eOHbI Kypc «Anredpa», KOTOpPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3zelibl
conepxkanusi: «HYucna U BBIYMCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuuy. B coorBercTBuu ¢ yueOHbIM mmaHoMm (Bapuant 1 AOOIIL
0O0O) na u3ydenne yueOHOTO Kypca «Anredbpa» ¢ 7 mo 9 kiacc OTBOAUTCS HE MeHee 3
4acoB B HEJIEJIO, BCEro 3a TpH rojia oOydeHus: — 238 yacoB. YueOHBbIN 1aH (BapuaHt 2
AOOII O0O0) Ha u3ydenue anredpsl B 7 Ki1acce OTBOJUT He MeHee 3 yUeOHBIX 4acoB B
Henento, B 8, 9, 10 kmaccax He MeHee 2 y4yeOHBIX YacOB B TEUCHHE KaXKIOTO Tojia
oOydeHusi, BCEro 3a ueThipe rojga obOydeHuss He MmeHee 306 yueOHBIX dYacoB. [lpu
peanuzanuu Bapuanta 2 AOOIT OOO ob6pa3zoBaTenbHbBIM OpraHU3aIUsIM PEKOMEHTyeTCs
B 8-10 KJlaccax yBeNIMUYUTH KOJMYECTBO YacOB, OTBOAMMBIX HA U3YYEHUE yUeOHOTO Kypca
«Anredpa» 10 TpeX 4acoB B HEJENIO 32 CUET YacoB 4YacTH, (OPMHUPYEMOIN yHaCTHUKAMU
00pa3oBaTeNbHbIX OTHOIIEHUH y4eOHOTO IUIaHa.

Mecto yueOHOro kypca «I'eomerpusi» B yueOHOM ILIaHe.

CornacHo yue6HoMy 1uiany (Bapuant 2 AOOIT OOO) B 7-10 kimaccax uzydaercs
y4ueOHbI Kypc «l'eoMeTpus», KOTOPBIA BKJIIOYAET CJEAYIOIIUE OCHOBHBIE pAa3zelibl
conepxkanusi: «l'eomerpuueckre GUrypbl U UX CBOMCTBay, «/I3MepeHne reoMeTpruuecKux
BEJIMUUHY, a TaKkKe «J{eKapTOBbl KOOPJMHATHI Ha MIIOCKOCTHY, «BeKTopbl», «/[BrKeHUs
miockoctn»y u «lIpeoOpazoBanus momo6usi». B COOTBETCTBHMM C y4eOHBIM TIJIAHOM
(Bapuant 1 AOOII OOO) nHa uzydyenue yueOHOro kypca «['eomerpusi» Ha 0a3oBOM
YpOBHE C 7 Mo 9 Kjacc OTBOAMTCS HE MEHEE 2 4acOB B HEIENI0, BCEro 3a TPHU roja
oOyuenus — 204 yaca. YueOuslii man (Bapuant 2 AOOITI OOO) Ha uzydeHue reoMeTpun
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B 7-10 xjaccax OTBOOUT HE MeHee 2 yueOHBIX 4acOB B HEJENIO, BCETO 3a YEThIpE rojaa
oOydeHus1 He MeHee 272 y4eOHbIX YacoB.

Mecto yueOHOro kKypca «BeposiTHOCTH M CTATUCTHKA» B YUeOHOM IJIAHeE.

B ocHOBHOI mikosne u3zyyaercs Kypc «BepoATHOCTh M CTaTHUCTHKa», B KOTOPBIN
BXoAAT pasnmenbl: «lIpencraBneHue JaHHBIX W ONMCATENbHAs  CTATUCTHUKAR;
«BeposgtHocTb»; «DneMeHTbl KOMOMHATOpUKW»; «BBemenne B Teopuio rpadoBy.
CornacHo yue6Homy 1utany (BapuanT 1 AOOII OOO) Ha u3yueHHe AaHHOTO Kypca
otBoauTcs 1 yueOHBIN yac B Henemo B 7-9 kimaccax, Bcero 102 yue6Hbix yaca. CormacHo
yaeOHoMy 1aHy (BapuadT 2 AOOIT OOO) Ha u3ydeHue JaHHOTO Kypca OTBOAMTCS |
yueOHbIi yac B Henemo B 8—10 kimaccax, Bcero 102 yueOHbIX yaca.

Oco0enHocTH  pacnpeneseHdss Yy4eOHOro marepuasna. Y4yeOHbIH Kypc
«MaremaTtuka.

Pacnipenenenne nporpaMMHOro Martepuaina ydyeOHoro kypca «Maremarwkay B
AOOII OO0 mexay aByms rogamu o0yuenusi coorserctsyer [IOOIT OOO0.

Oco0eHHocTH pacnpeneeHusi y4eOHOro Marepuajia. Y4eOHbIH Kypce
«AJredopar.

Pacnipenenenue nporpaMMHOTo Marepuana yuyeoHoro kypca «Anredpa» B AOOII
OOO (Bapuant 1) coorBerctByet [1IOOIT OOO.

[Tporpammusiil MmaTepuan yuebnoro kypca «Anredpa» B8 AOOIT OOO (BapuaHT 2)
pactipenensiercs Ha 4 roma: 7, 8, 9, 10 xmaccel. Ilepepacnpenenenne coaepxKaHus
y4eOHOTO Kypca OOYCJIOBIIEHO TMOTPEOHOCTHIO B  JIONMOJHUTEIBHOM BpPEMEHH,
HEOOXOJAMMOM ISl M3YYEHHUs MaTepuala, BbI3BIBAIOIIETO Y CIENbIX OOy4arouIuxcs
ocoOble 3aTpyJHEHHUs, a TakKe Uil Pa3BUTHUS Y HHUX KOMIIGHCATOPHBIX CIIOCOOOB
NEeUCTBUN U JaJIbHEHIIIEro 00yUeHHs UX UCTI0JIb30BaHHUIO.

1. 7 xnacc: uzyuenne marepuana 7 kmacca [IOOII OOO, u3 koToporo riasa
«CurcTembl INHEMHBIX YPABHEHUI MIEPEHOCHUTCS B § KIIACC.

2. 8 Kjacc: M3y4eHHE MEPEHECeHHOM M3 7 Kiacca TyiaBbl «CUCTEMBbl JTMHEUHBIX
ypaBHeHuI» U Marepuana 8 kiacca ITOOIT OOO, u3 xoroporo riaBel «KBagpaTHbie
ypaBHeHUs», «HepaBeHcTBay, «CTeneHb ¢ LEbIM MTOKa3aTeneM» nepeHocsaTes B 9 kiacc.

3. 9 knacc: u3y4yeHue MnepeHeceHHbIX U3 8 kiacca riaB «KBaapaTHble ypaBHEHUSY,
«HepaBeHnctBay, «CreneHs ¢ 1enbiM nokazatenem» u matepuana 9 kiacca [IOOIT OO0,
u3 kotoporo riaBbl «KBampaTHbeiii TpexuieH. KBanpatuunas GyHKIHS), «YpaBHEHUS U
HEPABEHCTBA C OJHOM IIEPEMEHHOW», «YPaBHEHWsT W HEPABEHCTBA C JBYMS
NepeMEHHBIMIY, «ApudmeTruecKkas 1 reoMeTpuyecKasi mporpeccum» nepeHocurcs B 10
KJIacc.

4. 10 knacc: mpomosmpkeHue wuzydeHusa wMarepuana 9 kmacca I[IOOIT OOO;
000011IeHHEe U CUCTEMAaTH3alis 3HAHUM 110 Kypcy ajareOpbl OCHOBHOM IIKOJIBI.

Oco0enHocTu pacnpeeeHust y4eOHOro Marepuana. Y4eOHBIA KYpC
«I'eomeTpus».

[Tporpammusiii Matepuan yueoHoro kypca «I'eomerpusi» B AOOIT OOO (BapuaHT
2) pacopenensiercss Ha 4 roga: 7, 8, 9, 10 knaccel. Ilepepacnpenenenne coaepkaHus
y4eOHOTO Kypca OOYyCIIOBJIEHO TMOTPEOHOCTHIO B  JIOMOJHUTEILHOM  BPEMEHH,
HEOOXOAMMOM JISi W3YYCHHUS MaTepualia, BBI3BIBAIOIIETO Y CIEMbIX OOYyJaronuxcs
0COOBIC 3aTPyIHEHHs, a TaKXKe JJI1 Pa3BUTUS Yy HUX KOMIICHCATOPHBIX CIIOCOOOB
NEUCTBUH U JabHEHIIEro 00yUYEeHHS UX UCIIOJIb30BAHUIO.
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1. 7 xmacc: okoHuaHue TeMbl «COOTHOLIEHUSI MEXKIY CTOPOHAMHM M yriamu
TpeyroibHuKa» (moarema «llocTpoeHue TpeyrojabHUKa MO TPEM DIIEMEHTaAM»)
NEPEHOCUTCSA B 8 KJIacc.

2. 8 «kmacc: okoHyanue Tembl «IlogoOHBIE TpeyroiabHUKW» (MOATEMA
«COOTHOIIEHUSI MEXJy CTOPOHAMH M yIiIaMHU MPSMOYTOJIBHOIO TPEYTOJIbHHUKA)
nepeHocuTcs B 9 Kiacc.

3. 9 knacc: tema «COOTHOILIECHHUSI MEXAY CTOPOHAMH U YIJIaMH TPEYTOJIbHHUKA.
CkansipHoe Ipou3BeAeHUE BEKTOPOBY mepeHocuTtcs B 10 kiacc.

4. 10 knacc: npoaomkenue uzydenue matepuana 9 kiacca [IIOOIT OOO.

Oco0enHocTu pacnpenesieHuss Yy4eOHOro marepuasna. Y4eOHbI Kypce
«BeposSITHOCTb M CTATHCTHKA.

Pacnpenenenne mporpaMMHOro Marepuaia ydeOHoro kKypca «BeposiTHOCTh U
cratuctuka» B AOOII OOO cooteerctByer I[IOOII OOO, HO wu3ydyeHHe Kypca
HayuHaeTcs He ¢ 7, a ¢ 8 Kiacca.

IIJIAHUPYEMBIE PE3YJbBTATDI OCBOEHMA YYEBHOTI O
HPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JINYHOCTHBIE pe3yabTaThI

JIMYHOCTHBIE  pE3yJbTaTbl OCBOECHHUSA  IPOrpaMMbl  y4yeOHOro  IpeaMeTa
«MareMaTuKka» XapakTepu3yIOTCs CIEIYIOIINM 00pa3oM.

llampuomuueckoe 6ocnumanue: TPOSBIEHUWE HWHTEpeca K MPOLUIOMY H
HACTOSIIIIEMY POCCHIICKOM MaTEeMaTUKH, LEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM
POCCHICKMX MAaT€MaTUKOB U POCCHMCKOW MAaTEMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO
ATUX JOCTHXKEHHI B IPYTUX HayKaxX W MPUKIATHBIX chepax.

I'paxcoanckoe u  OyX08HO-HpascmeeHHOe  8OCHUMAHUe:  TOTOBHOCTb K
BBINIOJIHEHUIO OO0S3aHHOCTEN TpaKIaHWHA W peajii3allid €ro IpaB, MPEJCTaBIECHUE O
MaTEeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHMI,
MpoLeyp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI M TpP.); TOTOBHOCTh K
OOCYXKJEHUIO D3TUYECKUX MpoO0JIeM, CBS3aHHBIX C MPaKTHYECKUM MPUMEHEHHEM
JNOCTW)KEHU HAyKH, OCO3HAaHUE BAaXXHOCTH MOPAIbHO-3TUYECKUX MPHUHIUIIOB B
NESATETbHOCTU YYEHOTO.

Tpyoosoe 6ocnumanue: yCTaHOBKA Ha aKTUBHOE Y4yacTHE€ B pEUICHUU
IIPAaKTUYECKUX 3aJad MAaTeMAaTHMYEeCKOW HAalpaBJIICHHOCTH, OCO3HAHUE BAKHOCTHU
MaTeMaTUYeCKOro o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW JKUM3HM JJIA  YCHEUIHOM
Npo(EeCCUOHANIBHON NIeATEIbHOCTH U Pa3BUTHE HEOOXOJAMMBIX YMEHUW; OCO3HAHHBIN
BBIOOp U MOCTPOCHHE MHANBUAYATBLHON TPAaCKTOpUM 00pa30BaHUs U KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

dcmemuueckoe gocnumaHnue: CIOCOOHOCTh K AMOLMOHATBHOMY M 3CTETUYECKOMY
BOCIIPUSITUIO MAaTeMAaTHUYECKUX OOBEKTOB, 3aJay, pEUICHUH, pacCyXJCHHM; yMeHHE
BHJIETh MAaTEMATUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuno2o no3uanus: OPUEHTALUS B ACSITEIBHOCTH HA COBPEMEHHYIO
CUCTEMY Hay4HBIX IPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA,
IpUpObl U OOLIeCTBa, MOHUMAHUE MATEMaTHUECKONM HAayKd Kak cepbl 4elIoBEYECKOU
NESATENbHOCTH, 3TalloB €€ pPa3BUTHS W 3HAYMMOCTH JUIA Pa3BUTUS LMBUJIM3ALNM;
OBJIAJICHHUE SI3bIKOM MAaTE€MATHKM W MAaTeMaTHYEeCKOW KyJIbTYpOll KakK CpeIcTBOM
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MO3HAHUS  MHpA; OBJAJACHUE  TPOCTEHINMMMH  HABBIKAMHU  HCCIIEAOBATEIIbCKOM
TS TEIIHHOCTH.

Du3zuueckoe gocnumanue, Gopmuposanue Kyaibmypol 300P06bsL U IMOYUOHATLHO2O
O1a20n0yYuUss: TOTOBHOCTh NMPUMEHSITh MaTeMaTHYEeCKHE 3HAHWS B HMHTEPECAaxX CBOETO
3JIOPOBBS, BEICHHE 370POBOT0 00pa3a KU3HU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBIN
PEKHUM 3aHATUH W OTIbIXA, PETyJsipHas QU3NYECKash aKTUBHOCTB); CPOPMHUPOBAHHOCTH
HaBbIKa pedIiekcuu, MpU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO e MpaBa JPYyroro
YeloBeKa.

DKonoeuueckoe Gocnumauue: OPWEHTAIMS Ha TMPUMEHEHHE MaTeMaTHYEeCKHX
3HaHUW JUIS pelIeHus 3aJad B O0JacTH COXPAHHOCTH OKpY’KaoIIEeH Cpembl,
MJJAHUPOBAHMS TIOCTYIIKOB M OIEHKH WX BO3MOXXHBIX TOCIICACTBUN VISl OKPYKAIOIIEH
CpeIbl; OCO3HAHHWE TJIOOATBHOTO XapakTepa AKOJOTHYECKHUX MpOOJIIeM W MyTed uX
percHus.

Jluynocmuvle pesyrbmamul, obecneyusarowue adanmayuro o00yuarwe2ocs K
UBMEHATOWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOU CPEObL!

° TOTOBHOCTh K JICUCTBHUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 IMPAKTHUYECKYIO ACSTENbHOCTb, B TOM 4YHUCIIE
YMEHHUE YUYUThCS Yy JIPYTUX JIIOACH, MpUoOpeTatb B COBMECTHOM JIEATEIbHOCTH HOBBIC
3HAHUS, HABBIKK U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

° HEOOXOMUMOCTh  (OPMHUPOBAHUS  HOBBIX 3HaHWUM, B TOM  YHCIIE
dbopMyIUpOBaHUE HWICH, MOHATHSA, THUIOTE3bI 00 00BEKTaX W SBICHUAX, B TOM YHCIIC
paHee He U3BECTHBIX, OCO3HAHME AEPUIIMTOB COOCTBEHHBIX 3HAHWN M KOMITETCHTHOCTEH,
IJIAHUPOBAHKUE CBOETO PA3BUTHS;

° CIIOCOOHOCTh ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTyaIlMi0 KaK BBI30B, TPEOYIOIMHA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUS | JCUCTBUSA, (OPMYTUpPOBaTh M OICHUBATH PHUCKA W
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

CrnenuajbHble JUYHOCTHBIE Pe3YJIbTAThI:

° CIIOCOOHOCTh K OCMBICHCHUIO W auddepeHuanum KapTHHbl MUpa, e
BPEMEHHO-TIPOCTPAaHCTBEHHOM OpraHU3aluy;

° SMOLIMOHAJIBHO-IIEHHOCTHOE ~ OTHOLIEHHWE K  OKpYXarlled  cpexe,
HEOOXOIMMOCTH €€ COXPaHEHUS U PallMOHAJIbHOTO UCIIOJIb30BAHNUS;

° yMeHue GOopMHUPOBATh 3CTETUYECKUE YYBCTBA, BICYATICHUS OT BOCIPUATHUS
MIPEIMETOB U SBIICHUI OKPYKAIOIIEr0 MUPA;

° TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JAalibHeWIIeld mnpodeccuoHanbHOM

TPACKTOPHUHU B COOTBCTCTBUHU C COOCTBECHHBIMH HHTCpECaMM U BO3MOXKHOCTAMMU.

MertanpeaMeTHbIe pe3yJbTaThI

MeranpenMeTHble pe3yJbTaThl OCBOEHUS NPOrpaMMbl y4yeOHOro MpeameTa
«MaremMaTrka» XapakTEpPU3YIOTCS OBJIAJACHUEM YHUBEPCAIBHBIMU I103HABATEIbHBIMU
JNEUCTBUSAMH, YHUBEPCAIBHBIMH KOMMYHMKATHUBHBIMU JEHCTBUSMHU U YHUBEPCAJIbHBIMU
PEryJIATUBHBIMU JECHCTBUSAMM.

VYHuBepcanpHble MNO3HABaTeIbHbIE [EHCTBUS 0OecrednBaoT (HopMHpOBaHHUE
0a30BbIX KOTHUTUBHBIX IPOLECCOB OOydaromuxcs (OCBOCHHE METOJOB IO3HAHUS
OKPY’KAIOLIEr0 MUPA; IPUMEHEHHE JIOTUYECKUX, UCCIEA0BATEIbCKUX ONEpalui, YMEHUN
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paboTtathb ¢ nHpOpMAaIUEH).

basosvie nocuueckue oeticmeusi:

° BBISIBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, IMOHATUH, OTHOIICHWA MEXIY MOHATHAMHU; (POPMYIHPOBATH ONPEIACICHHUS
TIOHATHI;, yCTaHABJIMBATH CYIICCTBEHHBIH MPHU3HAK KJIACCU(PHUKAIIMH, OCHOBAHUS JIS
000OIIIEHUS ¥ CPABHEHUS, KPUTEPUU MPOBOJAMMOTO aHAIIH3A;

° BOCHIPUHUMATh,  (GOPMYJIUPOBATH U  MNPeoOpa3oBBIBaTh  CY>KICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIC U OOIINE; YCIOBHBIC;
° BBIABJISITh ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U

nmpoTuBopedrss B (akTax, JaHHBIX, HAOMIONCHHUSIX W YTBEPXKACHUAX, NpEaarath
KPUTEPHUH JIUIS BBISBIICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;

° JIeNaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JACHYKTUBHBIX H
VHIYKTHUBHBIX YMO3AaKJIFOUEHUHM, YMO3AKJIFOUEHNH 110 aHAJIOTHH;

° pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKIEHUU (TpSIMbIE U OT
MIPOTUBHOTO), IPOBOJIUTH CaMOCTOSTEIILHO HECJI0KHbIE JI0Ka3aTelIbCTBa
MaTreMaTuyeckux (DaKTOB, BBICTpaUBaTh aAPTyYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

° BBIOMpATh CHOCOO pelieHus y4dyeOHOM 3agayu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEIlICHUsA, BBIOMpATh Hauboyiee MOAXOMSIIIMA C y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).

basosvie uccneoosamenvckue oeticmaus:

° HCITOJIB30BaTh BOIPOCHI KaK WCCIICIOBATEIHCKUA HHCTPYMEHT ITO3HAHMS,
(bopMyIUPOBaTh BOMPOCH], (PUKCHPYIOIIUE MPOTHBOPEUNE, MPOOIEMY, CaMOCTOSTEIHHO
yCTaHaBJIMBATh UCKOMOE M JaHHOE, (DOPMHUPOBATH THUIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIINIO0, MHCHHE,

° MPOBOJIUTH IO CAMOCTOSATEILHO COCTABIICHHOMY TUIAaHY HECJIOKHBIH
DKCIIEPUMEHT, HEOOJBIIOE  HCCIEIOBAaHUE IO  YCTAHOBJEHUIO  OCOOEHHOCTEM
MaTeMaTH4IECKOro 00BEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOM;

° CaMOCTOSATENbHO (HOPMYIUPOBATH OOOOIIEHUSI U BBIBOJABI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOJICHUSI, MCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH MOTYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O0O0OIICHUI;

° IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTAThH
MIPEANOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Paboma c unghopmayueri:

° BBISIBJISITH  HEJIOCTATOYHOCTh W HM30BITOYHOCTH HMH(OPMAIIMH, JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

° BbIOMpaTh, aHAJM3HPOBaTh, CHCTEMATH3MPOBaTh W HHTEPIPETUPOBATH
WHGOPMAIIHIO Pa3IMYHbIX BUIOB U (POPM IPEICTABICHHS,

° BbIOMpaTh (GopMmy mpenacTaBieHHs WHGOPMAIMH M WUTIOCTPUPOBATH
pelaeMbIe 3a1a4d CXeMaMu, THarpaMMaMi, HHOM rpauKoi U ©X KOMOMHALIMSIMU;

° OLICHMBATh HAAEKHOCTh HMH(POPMAIUU IO KPUTCPHUSIM, IPEII0KECHHBIM
YYUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEITHHO

YHuBepcaabHbIe KOMMYHUKATHBHbIE JIEHCTBUS 00ecrneunBaT
c(hOPMUPOBAHHOCTH COITUATBHBIX HABBIKOB 00YYaIOTHXCS.

Obwenue:
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° BOCIIPUHUMATh U (POPMYITHPOBATH CYKICHHS B COOTBETCTBUH C yCIOBUSIMHU
U IEeISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUs 3ajlauyd, KOMMEHTHUPOBATh
MOJTYYEHHBIN PEe3yibTaT;

° B X0JIe 0OCYKICHUS 3aJ1aBaTh BOIPOCHI O CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJieMbl, pelaeMoi 3ajaud, BBICKA3bIBaTh WJICHU, HalleJICHHbIC Ha TOUCK PEIICHHS;
COTIOCTABJSAT CBOM CYXKACHUSA C CYXKJICHHSAMU JPYTUX YYaCTHUKOB JHUajora,
oOHapy>XKHUBaTh pa3IudUe W CXOACTBO MO3UIMI; B KOPPEKTHOU (Gopme GpopMyIHpoBaTh
Pa3HOTIIACHSI, CBOU BO3PAKEHUS;

° MIPEACTABIISATH PE3YJIbTATHI PEIICHUS 33/1a4H, YIKCIIEPUMEHTA, NCCIICIOBAHMS,
MPOEKTAa; CAMOCTOSITENIPHO BHIOWpATh ¢GoOpMaT BHICTYIUICHHUS C YYE€TOM 3a1ad
MIPE3CHTAIMNA U OCOOEHHOCTEH ayIUTOPHUH.

COTPYIHHYECTBO:

° MMOHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHANBUIYATbHON
paboThI MPH PEIICHUH YYeOHBIX MAaTEeMaTHYECKUX 3ajlay; MPUHUMATh 11eJIb COBMECTHOM
NEATEeIIbHOCTH, IIJIAHUPOBATh OPraHU3allUI0 COBMECTHOM PaOOTHI, paclpeneisaTh BHUIBI
paboT, JToroBapuBaThCs, 00CYKAaTh MPOIIECC M Pe3yJbTaT pabOThl, 0000IaTh MHEHUS
HECKOJIbKUX JIHOJICH;

° y4yacTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCYyXkAeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIE INTYpMBI M Jp.); BBIIOJHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCUCTBUS C APYTHMMH WiICHAMHU KOMAaH[IbI; OIICHUBATh KAa4ECTBO
CBOETO BKJajJa B OOMMNA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM YIaCTHUKAMHU
B3aMMO/ICHCTBUSI.

YHuBepcaabHbIC PEryJasiTUBHBbIE JICUCTBUS 00€CIeuynBalOT (OPMHPOBAHUE
CMBICJIOBBIX YCTaHOBOK M JKM3HEHHBIX HABBIKOB JTHYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITEJIbHO COCTaBJISATH ILJIaH, aJITOPUTM pEIICHHs 3a1aud (WM ero
4JacTh), BBIOUPATh CIOCOO pelieHHs C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM
HOBOM MH(OpMAIIMU CAMOKOHTPOJIb:

° BJIQJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yJibTara
pelIeHrs MaTeMaTUIECKOM 3a/1auu;
° IpEeABUIETh TPYJHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh IIPU PEUICHUU 3a]a4H,

BHOCUTh KOPPEKTHBBI B JICSTEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIHCTB, HAMIEHHBIX
OILIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

° OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIbHOCTH MOCTABICHHOW LIEJU U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTHKEHUS WIM HEAOCTHIXKEHHUS IIeNIH, HaXOIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CrnenuajbHble MeTanpeAMeTHbIE Pe3yJIbTaThI:

° HCIIOJB30BaTh COXPAHHbIC AHAM3ATOPHI B PA3JIUYHBIX BUIAX ACATEIbHOCTH
(yueOHO-TI03HaBaTEIBHON, OPUEHTUPOBOYHOM, TPYIOBOH );

° MPUMEHSATH COBPEMEHHBIE CpPEJCTBA KOMMYHUKAIIMH U TU(DIOTEXHUUECKHE
CpEICTBa;

° OCYIIECTBIISTh MPOCTPAHCTBEHHYIO U COIMAILHO-OBITOBYIO OPUEHTHUPOBKY,

001a1aTh MOOUIBHOCTBIO;
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° OpPUMEHATh TpPHEMbl OTOOpa W  CHCTeMaTu3allud MaTepuana Ha
OINPENEICHHYIO TEMY;

° BECTU CAMOCTOSTEIILHBIN MOUCK UH(POpMAIIHK;

° peoOpa3oBBIBaTh, COXPAHATH U NepeiaBaTh WHPOPMAIUIO, MTOTYICHHYIO B
pe3yybTaTe YTCHHS WU ayIUPOBAHNUS;

° NPUHUMATh YYacTHE B PEYCBOM OOIICHHH, COONIOasi HOPMBI PEYEBOTO
ITHKETA;

° aJICKBaTHO HCIOJIB30BATh KECThI, MUMHKY B TIPOIIECCE PEYECBOTO OOIICHUS;

° OCYIIECTBIIATh PEUYEBOI CAMOKOHTPOJIb B MPOIIECCe YUEOHOU AEATEIFHOCTH
U B MIOBCETHEBHOW KOMMYHUKAIIHH;

° OLICHMBATh CBOIO pEYb C TOYKH 3PCHUS €€ COJEPIKAHHS, S3BIKOBOTO
odopmiieHus;

° IUTAHUPOBATh, KOHTPOJIMPOBATH W OICHUBATh Yy4eOHBbIC JCHCTBHS B

COOTBETCTBHHU C ITOCTABICHHOMN 3az[aqel?1 " YCJIIOBHUAMU €C pCAJIU3allhH.

IHPUMEPHAS PABOYAS IIPOI'PAMMA 110 YYEBHOMY KYPCY
«MATEMATHKA)>

Coaep:xanue yueOHOro kypca «MaremMaTuka»

S kiace

HarypaJjibHble YnCIa U HYJIb.

HatypaneHoe umcno. Psg nHatypansHbix uyucen. Yuciao 0. HM3o0paxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCTIOBOI) MPSIMOil.

[lo3unmonHass cucrteMa CUMCIEHUsA. PuMckas Hymepanus Kak IpUMEp
HETIO3ULMOHHOM CUCTEMBI CUMCIIEHUS. [lecaTuyHas cucTemMa CUMCIICHUS.

CpaBHEHHE HaTypajbHBIX YHCEJ, CPAaBHEHUE HATYpPaJbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIeHNE HATYPaTbHbIX YUCEN.

CnoxeHre HaTypaJbHBIX YUCEN; CBOWCTBO HYJIS NP CJIOKEHUU. BhlunTaHne Kak
JeiicTBre, 00paTHOE CIIOKEHHUIO. YMHOXEHHE HaTypaJlbHbIX YHCEN; CBOWMCTBA HYJS U
€IMHULBI TpU YMHOXEHUU. [JleneHune kak JedcTBUE, OOpaTHOE YMHOXKEHUIO.
KomrmonenTs! feiicTBui, cBsizb Mexay HUMU. [IpoBepka pesyibTaTa apudMeTudecKoro
neiictBuda. llepemectutrenbHOe M CoOuYeTaTEIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS H
YMHOXEHHUSI, paclpe/IeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHHS.

Hcnonp3oBanue OykB [Isi 0003HAYEHMs] HEM3BECTHOTO KOMIIOHEHTAa U 3aIUCH
CBOMCTB apu(METUUECKUX JCHCTBUM.

JlenuTenu u KpaTHBIE YKCIIA, PA3JIOKEHNE HA MHOXUTENU. [IpocTeie n cocTaBHbBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKkoM.

CreneHp ¢ HaTypaJdbHBIM ITOKA3aTeNIeM. 3allCh YHCIIA B BUJIE CYMMBbI Pa3psIHbIX
ClaracMpbix.

YucnoBoe BolpaxkeHUE. BrpluncieHne 3Ha4CHUN YUCIOBBIX BBIPAXXCHUM; MOPSAIOK
BBINOJIHEHUSA JACUCTBUU. VICNONb30BaHME MpPHU BBIYMCICHUSAX IEPEMECTUTEIBHOIO U
COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, PaCHpeIeIUTEIbHOrO
CBOWCTBA YMHOKECHHUS.

Jpoomn.

[IpencraBienre o ApoOH Kak criocoOe 3alricH 9acTH BeIWYUHBI. OOBIKHOBEHHBIC
apoou. IlpaBunbHble W HempaBWiIbHble ApoOu. CmemaHHas ApoOb; MpeCTaBICHUE
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CMEIIaHHOW ApoOW B BHUJE HEMPABUILHON APOOM W BBIACIICHHUE IIEJIONW YacTH 4YuCia U3
HenpaBuwiIbHOM aApodu. M300paxkenue npoleil ToukamMu Ha YUCIOBOU mpsaMoi. OCHOBHOE
cBoiictBo Apoou. Cokpamienue apooeil. [lpuBeaenune apodu K HOBOMY 3HAMEHATEIO.
CpaBHeHnue apo0eii.

CnoxxeHre W  BbIUMTaHHME JpoOed. VYMHOXKEHHE U JIeJieHue JApoOei;
B3aMMHO-00paTHbIe Apodu. Haxoxk1eHrne 4acTH 11eJI0ro U IEJ0ro Mo €ro 4YacTH.

Hecatnunas 3anuck japoOeit. [IpencraBieHue JecATUYHONM JpoOU B BHUIE
OOBIKHOBEHHOM. 300pakeHne NECATHYHBIX ApoOei TOYKaMH Ha YUCIOBON MpPSIMOM.
CpaBHeHUE JEeCATUYHBIX APOOEH.

Apudmernueckue NEUCTBUS C ACCATUIHBIMU Ipo0sMu. OKpyTIIEHUE TECATUIHBIX
IpoOeit.

Penienue TeKCTOBBIX 32/1a4.

PemeHne TEKCTOBBIX 3a7a4 apU(PMETUYECKUM CIOocoOOM. PenieHue moruyeckux
3amay. Pemnienue 3agad mnepeOOpoM BCEX BO3MOKHBIX BapHaHTOB. Mcrosb3oBaHue mpu
pElIeHUH 33724 TaOIHI] U CXEM.

Pemenue 3anay, coaepKalmx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYUHBL: CKOPOCTb,
BpEMs, PACCTOSIHUE; LI€HA, KOJMWYECTBO, CTOMMOCTb. EJUHUIBI WM3MEpPEHUS: MaccChl,
00BbEMa, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXy €AMHHUIIAMHU U3MEpPEHUs
Ka)J[0M BEJIIMYUHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBieHne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHUATPAMM.

Harasgnas reomerpus.

Harnsinaele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
Jy4, yTOJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YTou. [Ipsimon, ocTpbli, Tynou
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYECKHE E€IWHULBI JUIMHBI. J[TMHA JOMaHOW, NEPUMETP
MHOTOyToJIbHUKA. I3MepeHne u noCcTpOeHUE yIJIOB C TOMOIIBI TPAHCIIOPTUPA.

Harnsinuele mnpeacTtaBiaeHuss o (Qurypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJIpaT; TPEYTOJIbHUK, O paBEHCTBE (UTYP.

N3o6paxkenne ¢uryp, B TOM uuciae Ha kieryatoi Oymare. Iloctpoenue
KOH(Urypamuit u3 yacteit mpsiMoil, OKpYy>KHOCTU Ha HEIMHOBAHHOM U KJIeT4aTou Oymare.
Hcnonbs30BaHne CBOKWCTB CTOPOH U YIVIOB IIPSIMOYTOJIbHHUKA, KBAIpaTa.

[Imomans  OpAMOYrOJBHMKA W MHOTOYIOJIBHUKOB,  COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4ucie ¢uryp, H300paXEHHBIX Ha KIeTyaTol Oymare.
EnvHuiel naMepenus miIomaim.

Harnsgueie mpeacTaBieHUsT O MPOCTPAHCTBEHHBIX (QUTypax: NPsSMOYTOJbHBIN
napajuienenunesa, Kyo, MHororpaHHuku. M3o0paxeHue mpocTEHIIMX MHOTOIPAHHHUKOB.
Pa3BépTku kyOa u napamienenunena. Cozganue Mojieseil MHOTOTpaHHUKOB (M3 Oymard,
MPOBOJIOKH, TUTACTUIIUHA U JIp.).

OO0BEM PSIMOYTOJIBHOTO Mapajuienenunena, kyoa. Enunuiisl uamMepenust oobéma.

6 xiacc
HarypaJjbHble yucia.
ApudpmeTnueckue JEHCTBUS C MHOTO3HAUYHBIMM HATYPaJbHBIMH  UYHCJIAMH.
YucnoBble BbIpaXeHHs], MOPAIOK AEUCTBUM, HMCIONb30BaHHE CKOOOK. Mcmonb3oBaHue
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MIPA BBIYUCICHUSAX TEPEMECTUTEIBHOIO W COYETATEIBHOIO CBOMCTB CJIOXKEHUS U
YMHOKEHUS, PACHPEACIUTEIBHOIO CBOMCTBA YMHOKEHHUS. OKpYIJIE€HHE HATypajbHbIX
qucedn.

Jenutenn W KpaTHbIE 4uCia; HAUMOOJBIIMK OOMIMI JeTUTEeNlb U HaWMEHbIlee
oO1ee kpaTHoe. [lenrMocTh CyMMBI M POU3BeIeHUsI. [{ejleHre ¢ 0CTaTKOM.

Apoomn.

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalleHue apoOeH.
CpaBHEeHHME W yIopsimouMBaHue aApoOeil. Pemenue 3agad Ha HAXO0XKICHHE YacTH OT
L[EJIOr0 U LIeJIOro Mo ero yacth. [poOHoe uncio kak pe3ynbTat aenenus. [IpeacraBnenue
JECATUYHOW JpoOM B BHJE OOBIKHOBEHHOW JpOOM W BO3MOYKHOCTH TMPEICTaBICHUS
OOBIKHOBEHHOU JIpoOW B BHJIE NeCATUYHOM. JlecsaTHaHbIe TpoOU U METpHYECKas CUCTEMa
Mep. ApudmeTudeckne IACHCTBUS W YHUCIIOBBIE BBIPAKECHHS C OOBIKHOBEHHBIMH H
JNECATUYHBIMU JIPOOSIMHU.

OtHomienue. [lenenue B JaHHOM  OTHOUIEHWH. Macmrad, MpomopIus.
[IprmeHenue ponopurii Npyu peIIeHUH 3a1a4.

[lonarne npoueHta. BpruncieHne NpoOLEHTa OT BEJIWYMHBI U BEIUYHMHBI MO €€
MpOLIeHTY. BpIpakeHHe NPOLEHTOB JEeCATUYHBIMU JpoOsimu. Pemienue 3agau  Ha
MPOLEHTHI. BbIpaxkeHuE OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

[TonoxxutenbHbIE U OTPULIATEIIbHBIC YUCTIA

[TonoxurenbHble W OTpULATENbHbIE uyHcaa. lLlensie uucna. Moayns uwcina,
reoMeTpuYecKasl MHTepIpeTanusi MoayJia urcia. M3o0paxeHnue yncesn Ha KOOPAUHATHON
npsamMoil. YucnoBeie mpoMexyTku. CpaBHeHUE uuncen. ApudMeTrhuyeckue ACHCTBUS C
MOJIOKUTEIIBHBIMU U OTPULIATEILHBIMU YU CIAMH.

[IpsmoyronpHasi cucreMa KOOpPAMHAT Ha TIUIOCKOCTH. KoopawHaTel TOYKH HaA
IJI0CKOCTH, abciucca U opauHarta. [locTpoeHne Touek W (Uryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbIE BbIPAKEHUS.

[Ipumenenue OyKB HJisi 3allMCH MaTEMaTUYECKUX BBIPAKEHUN M TMPEIOKEHUH.
CpoiictBa apudmernueckux AeHCTBUN. bDyKBEeHHbIE BBIpAXKEHUS W  YHUCIOBBIC
IIOJICTAHOBKU. DYKBEHHBIE pPABEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMyinbl; GopMyIsbl TIEpUMETpa W IUIONIAIA MPSIMOYTOJIbHUKA, KBajpaTa, oOBnEMa
napajJiesenumneaa u Kyoa.

PemeHne TekcTOBBIX 3a/7a4.

Pemiennie TeKCTOBBIX 3adad apudMETHYECKUM crocoOoM. PemieHue JOrnyeckux
3anay. Pemenue 3a1a4 nepedoOpoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, coaepxainx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsi, PaCCTOSTHUE; 1I€HA, KOJMYECTBO, CTOUMOCTh; ITPOU3BOIUTEILHOCTD, BpEMs, 00BEM
paboThl. EAMHUIIBI M3MEpPEHUS: MAcChl, CTOUMOCTH; PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CB43b MEXy €AUHUIIAMHA U3MEPEHUS KXKI0W BEJTUYHHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOLICHHWEM, IPONOPLUHOHAIBHOCTHIO BEJIWYMH,
MPOIICHTAMH; PEIlIEeHNEe OCHOBHBIX 3aJ71a4 Ha IPOOH U TPOIIEHTHI.

Onenka W TpUKUIKA, OKpyrieHue pesyabrata. CocTaBieHHUE OyKBEHHBIX
BBIPAXKEHUI 110 YCJIOBUIO 33J]a4H.

[IpencraBienne MaHHBIX C TOMOIIbI0 TaOnui W auarpamMm. Cronbuateie
JIarpaMMbl: YTEHHE U TOCTPOEHHE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasgnas reomerpus.

Harnsgnele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jyd, YroJl, JIOMaHas, MHOTOYI'OJIbHHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYXHOCTH,
KpYT.

B3auMHOE pacrosiokeHue IBYyX INPsSMBIX Ha IUIOCKOCTH, MapajuleiIbHBIE MPSMBIE,
NEPIEHANKYJIIPHBIE NIpsIMbIE. MI3MepeHne pacCTOsIHUI: MEXTY ABYMsI TOUKAMH, OT TOYKH
710 IIPSIMOM; JUIMHA MapuIpyTa Ha KBaJpaTHOU CETKeE.

N3mepeHre W MOCTPOEHHWE YIJIOB C IOMOMIBIO TpaHCHOPTHpA. Bumabl
TPEYTOJIBHUKOB: OCTPOYTOJBHBIN, MPSAMOYTOJIbHBINA, TYMOYTOJbHBIN; PaBHOOCAPEHHBIMH,
PAaBHOCTOPOHHUH. YeThIpEXYTONBHUK, IPUMEPHI YETHIPEXYTONBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAaHUE CBOMCTB CTOPOH, YIVIOB, JuaroHajied. W3oOpaxeHue
r€OMETPUYECKUX (UIYp Ha HEJIMHOBAHHOM OyMmare ¢ WCIOJb30BAaHUEM LHUPKYII,
JUHENKH, yTolIbHUKA, Tpancnoptupa. [locTpoeHnus Ha kietyaToil Oymare.

[Tepumerp MHOroyroipHuka. [loHstue miuomanu (Urypsl; €IUHULBI U3MEPEHUS
wionaau. [pubmkénnoe uzMepeHue rouaau Guryp, B TOM 4YUCIE€ Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, ITUIOIIAIN Kpyra.

CuMmmeTpus: LEHTpajbHasA, oOceBas W 3epKalbHas cumMmerpuu. lloctpoenue
CUMMETPUYHBIX QUTYP.

Harnsignele mpencTaBieHHMs O HPOCTPAHCTBEHHBIX (GUIypax: HapasuleJenurnen,
KyO, mpu3Ma, MNOMpamMuaa, KOHyC, IWUIMHAp, Imap U cdepa. M3o0paxenue
MPOCTPAHCTBEHHBIX Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, LIMJIMHAPA U KOHYCA.
Coznanue mojieneil MpoCcTpaHCTBEHHbBIX (Uryp (M3 Oymaru, NpoOBOJOKH, TUIACTHIIMHA U
ap.).

[lonarue o0BEMA; enuHUIBI u3MepeHus: o0bEéMa. OOBEM MPSIMOYTOJIBLHOTO
napajuienenunena, Kyoa.

Ilnianupyemblie mNpeaMeTHbIE Pe3yJabTAThl OCBOEHHSI Y4Ye0HOro Kypca
«MaTeMaTuKa»

5 kaace
Yucna 1 BIYHUCIICHUS:
° MOHUMATh W  TPABUWIBHO  YIOTPEONSATh TEPMHUHBI, CBS3aHHBIE C
HaTypaJbHBIMHU YUCJIaMHU, OOBIKHOBEHHBIMH M JICCSITUIHBIMH JIPOOSMH;
° CpaBHUBaTh M yIOPSJA0YMBATh HaTypaJlbHbIE 4YHCJa, CpPaBHUBATh B
MPOCTEHIINX CiTydasix OOBIKHOBEHHBIE JPOOH, JECATUYHBIE APOOH;
° COOTHOCUTh TOYKY Ha  KOOpPAMHATHOW  (YHUCIIOBOM) mpsiMOMl ¢

COOTBETCTBYIOIIMM €M YHCIOM U H300pakaTb HATypaJibHbIE YHCJA TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOI;

° BBITIOJTHAT apuU(METHUYECKUE JACHUCTBHUS C HATypaJIbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyYasX;

° BBIMNOJIHATH MPOBEPKY, IPUKUIKY PE3YJIbTATA BEIYUCICHUM;

° OKPYIJISITh HATYPAJIbHBIE YUCIIA.

Pemrenne TekcTOBBIX 3a7a4:

° pemiaTth TEeKCTOBBIC 3a1ayd apu(METHYSCKUM CIOCOOOM M C IIOMOIIBIO
OpraHU30BaHHOT'0 KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX BAPHUAHTOB;

° pelars 3aJa4u, COAEP KAIIMe 3aBUCHMOCTH, CBS3bIBAIOIIUE BEIUYUHBL:
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CKOpPOCTb, BPEMS, PACCTOSHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD;

° UCIIOJIb30BaTh KpAaTKUE 3alMCH, CXEMbl, TaONulbl, O0O3HAYEHUS MpHU
pelIeHnH 3a/ayY;

° MOJIb30BATHCS. OCHOBHBIMU  €OUHUIIAMU HU3MEPEHUS: I1EHBI, MAaccChl;
pPacCTOsIHMS, BpDEMEHH, CKOPOCTH; BBIPAYKATh OJTHUA €IUHUIIbI BEJIMYUHBI YEPE3 IPYTHUE;

° U3BJIEKaTh, aHAIM3UPOBATh, OLIEHUBATh MHGOPMAIIMIO, TPEJICTABICHHYIO B
Tabnuie, Ha cToi0yaTol auarpamMme, HHTEPIPETUPOBATH MPEICTaBICHHBIC JaHHBIE,
WCMOJIb30BaTh JJAHHBIE TPU PELICHHUU 33/1a4.

Harnannas reomerpus:

° MOJIb30BATHCA TEOMETPUUECKUMHU MOHITUAMU: TOUKA, MPsiMasi, OTPE30K, Iy,
YI0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

° MPUBOANTHh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUx (popmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD;

° MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpILIWHA, CTOPOHA; C
MHOT'OYI'OJIbHUKAaMH: YroJjl, BEpPILIMHA, CTOPOHA, JAWUAroHajb;, C OKPYKHOCTBIO: pPajauyc,
IAAMETP, UEHTP;

° U300pakaTh M3yYEHHBIE TeOMETpUYeckue (UTypbl Ha HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIbIO IIUPKYJIS U TUHEHKHU;

° HAXOJUTh JUIMHBI OTPE3KOB HEMOCPE/ICTBEHHBIM HU3MEPEHHEM C MOMOIIBIO
JUHENKH, CTPOUTH OTPE3KU 3aJaHHOU JUTMHBI; CTPOUTH OKPY>KHOCTD 33JIaHHOTO PaJINycCa;

° HCITOJIH30BaTh CBOMCTBA CTOPOH W YTJIOB MPSIMOYTOJIbHUKA, KBApaTa JJIs UX
MMOCTPOEHUS, BEIYUCIICHUS TIIOMIATN U TIEPUMETPA;

° BBIYMCIIATh TEPUMETP W IUIOIIANb KBajapaTa, MPSIMOYTOIbHUKA, (GUTYD,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM dncie (GUTyp, N300pakEHHBIX Ha KIIETYATOU
Oymare;

° MOJTb30BAaThCS OCHOBHBIMH METPHUYECCKUMHU CAMHHUIIAMH H3MEPEHUS JITHHBI,
TJIOIA/IH; BBIPAXKATh OJTHU €IUHUIIBI BEJIMYUHBI Yepe3 IPYTHUe;

° pacmo3HaBaTh Mapaielenunes, KyO, HCIOIb30BaTh TEPMHUHOJIOTHUIO:
BEpIIINHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS Napaljiesienunena, Kyoa;

° BBIYHCIIATh 00BEM KyOa, mMapajuiesienunena Mo 3aJlaHHbIM U3MEPEHUSM,
MOJIb30BATHCS SMHUIIAMU U3MEPEHUS 00BhEMA;

° periaTh HECJIOXKHBIE 3a/layd Ha H3MEpPEHUE TCOMETPUUYECKUX BEJIIMYUH B

IMPAKTHYCCKHUX CUTYaAllHUAX.

6 xJiacce
Yucia u BEIYUCICHUS:
° 3HaTh Y MOHUMAaTh TEPMHUHBI, CBS3aHHBIE C PA3JIMYHBIMU BUIAMHU YHCEN U
crocobamMu WX 3alucH, MEPEeXOAUTh (€CIU ATO BO3MOKHO) OT OAHOM (PopMBI 3amucu
4yyciia K Jpyrou;

° CpPaBHUBATH M YIOPSIOUUBATH 1EJIbIC YHCIIA, OOBIKHOBEHHBIC U JCCATUIHBIC
JIpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB;
° BBITIOJIHSITh, COUYETasi YCTHBIE W MHUChbMEHHBIC TPUEMBI, apu(hMETHUUECKHE

I[GﬁCTBPIH C HATypaJIbHbBIMHM MW MCJIbIMU YHCJIIAMH, OOBIKHOBEHHBIMU U ACCATHYHBIMH
I[pO6$IMI/I, IMOJIOKUTCIIbHBIMU U OTPHUIATCIIbHBIMH YHUCJIIAMHU,
® BBIYHCJIIATh 3HAYCHHNA YHCIOBBIX BBIpEDK@HHfI, BBIIIOJIHATL HNPUKUIAKY U
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OIICHKY pe3yJbTaTa BBIYHCIICHUI; BBIMOJIHATH MPEOOPa30BaHUs YUCIOBBIX BBIPAKECHUN
Ha OCHOBE CBOMCTB apU(METHUCCKUX JCHCTBUM;

° COOTHOCHTh TOYKY Ha KOOPJWHATHOM MPSIMOMl C COOTBETCTBYIOIIMM €M
YUCJIOM U M300paXaTh YMClia TOUYKAMU Ha KOOPJMHATHOM NPSIMOM, HaXOAUTh MOJIYJIb
yucha;

° COOTHOCUTh TOYKH B MPSIMOYTOJILHOM CUCTEME KOOPJMWHAT C KOOpJMHATAMH
9TOM TOYKH;
° OKPYIJISITh IIEJIbIE YWCa W JCCATUYHBIC APOOH, HAXOMUTHh MPHUOIVIKEHUS

YHUCEL.

Yucnosbie 1 OyKBEHHbIE BHIPAKECHUS:

° MMOHUMATh U yNOTPEOJIATh TEPMUHBI, CBA3aHHBIE C 3aIMCBhIO CTENIEHU YuCIa,
HAaXOIUTh KBagpaT W KyO 4YWcCIa, BBIYUCIATH 3HAUEHUS YHCIOBBIX BBIPAKCHHIA,
COJIEpKAIIUX CTCIICHU;

® ITOJIBb30BATLCA IIPpU3HAKAMHU ACIMMOCTH, PACKIAAbIBATh HATYpPaJIbHBIC YHCJIa
Ha IIPOCTBIC MHOXXUTCIIN,

® ITOJIBb30BATbLCA MaCIHTa6OM, COCTABJIATH IMPOIIOPIUHU M OTHOLICHUS

® HCIIOJIB30BaTh 6YKBI>I JJIs1 0003HAYCHUS YHCEIT IIpH 3allUCH MATCMATHYCCKUX

BBIpa)KCHI/If/'I, COCTaBJIATH 6YKB€HHI)IG BBIPpAKCHHA H q)OpMYJIBI, HaXOIUTb 3HAYCHUIA
6YKBCHHBIX BI;Ip&)KGHHfI, OCYHICCTBIIAA HCO6XOI[HMI:I€ IIOACTaHOBKH U Hp606pa3OBaHI/ISI;

° HAXOJIUTh HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBEIX 3a1a4:

° peliaTh MHOTOIIAroBble TEKCTOBBIE 33/1a4l apu(PMETHUECKUM CITIOCOOOM;

° pelarb 3aJadd, CBS3aHHBIE C OTHOIIEHHWEM, MPONOPUHOHATBHOCTHIO
BEJINYUH, MPOIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U MPOIICHTHI;

° peuars 3aJa4M, COAEPKAallMe 3aBUCUMOCTH, CBS3BIBAIOIIME BEIUYWHBI:

CKOPOCTh, BpEMsl, pPacCTOSHUE, IIEHA, KOJWYECTBO, CTOMMOCTH; MPOU3BOIUTEIHLHOCTD,
BpeMs, 00bEMa pabOThI, MCIONB3YS apU(PMETUYECKUE NEUCTBUSI, OLICHKY, MPUKUIIKY;
MOJIb30BATHCS SIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIMYUNH;

° COCTaBJISITH OYKBEHHBIC BHIPAKEHUS TI0 YCIOBHIO 33/1a4H;

° U3BJICKaTh WH(MOpMAIUIO, TMPEACTaBICHHYIO B TaOnHIax, Ha JUHEHHOM,
CTOJIOWATON WJIM KPYTOBOM AMarpaMmax, MHTEPIPETUPOBAThH MPEJCTAaBICHHBIC TaHHbBIC;
MCIIOJIb30BAaTh JaHHBIC MIPHU PEILICHUH 33]1a4;

° MPEICTaBIATh MH(POPMAIIHIO ¢ TTOMOIIBIO TAOIHII, TUHEHHON U CTOIOYATON
ararpamm.

Harnsannas reomerpus:

° NPUBOJUTH TPUMEPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, UMEIIMUX (Hopmy

M3YYCHHBIX TEOMETPUUYECKHX IIOCKUX M MIPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYD;

° U300paKaTh C TOMOINBIO IHUPKYJs, JIMHCWKH, TPAHCIIOPTHpAa Ha
HEJIMHOBAaHHOM M KJIETYAaTON OyMare M3y4deHHBIC IUIOCKHE T€OMETPUUYECKHE (PUTYPHI U
KOH(HUTypanuu, CHMMETPpUYHBIE PUTYPBI;

° MOJIb30BAThCS ~ TEOMETPUUECKUMH  TOHSATUSIMU:  PAaBEHCTBO  (UTYD,
CUMMETPHUSI; UCTIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CUMMETPHH,
IIEHTP CUMMETPHH;

° HaXOJIUTh BEJIWYHMHBI YTIJIOB H3MEPEHHEM C TIOMOIIBIO TPaHCIOPTHUPA,
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CTPOUTH YIUIbI 3aJaHHOW BEJIWYMHBI, IOJIB30BATHCS IPU PEIIEHUH 337a4 TPaayCHOU
MEPOM YTJIOB; PACIIO3HABATH HA YEPTEKAX OCTPHIM, IIPAMOU, PA3BEPHYTHIN U TYIOMN YIJIbI;

[ ) BBIYUCJEATh TJIMHY HOMaHOﬁ, MNCPUMCETP MHOI'OYI'OJIbHUKA, ITI0Jb30BATLCA
CIANHHUIAMH HN3MCPCHUA JIHWHBI, BbIPpAKAThb OAHW CAMHHUIBI U3MCPCHUA OJIHHBI 4YCPC3
NpyTHE;

[ ) HaXOAUTb, HUCIIOJIb3YyA tIGpTé)KHI;IG HHCTPYMCHTBI, PACCTOAHUA: MCKIY
ABYM: TOYKAaMM, OT TOYKH H0 HpHMOﬁ, MJIMHY IIYTH Ha KBa,HpaTHOﬁ CCTKC,

® BBIUHUC/Th  ILIOIINAAb q)Hpr, COCTABJICHHBIX U3 HpﬂMOYFOJ'IBHI/IKOB,

HUCIIOJIB30BAaTh pa361/IeHI/IC Ha HIPAMOYI'OJIbHUKH, Ha PAaBHBIC (bl/IprBI, A0CTpanBaHUC 10
MMPpAMOYT'OJIBHUKA; II0JIb30BATBCA OCHOBHBIMM CAWMHHULOAMHW HU3MCPCHUS  IJIOIIA/IH,
BbIpaXXaThb OAHW CAWHUIBI N3MCPCHUS TUIOIAN YCPEC3 APYT'UC,

° pacno3HaBaTh Ha MOJEISIX W M300pAKEHUSIX NMUpaMUAy, KOHYC, LIHJIUHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TPaHb, OCHOBAHUE, Pa3BEPTKA,

° n300pakaTh Ha KJIETYaTOM Oymare npsMOYTOJIbHBIN NMapaieenunesn;

° BBIUUCIIATH O0BEM IPSIMOYTOJIBHOTO Mapauiesienuneaa, Kyoa, mojib30BaThCs

OCHOBHBIMH CIUHHUIIAMU H3MEpEHUs 00BbEMA; BBIpakaTh OJHU CIMHHIIBI HN3MEPEHUS
00bEMa uepes Apyrue;

° peliaTh HECJIOXKHBIC 3aJayd Ha HaXO0XKJICHHE NeOMETPHUYCCKHX BCIIMYUH B
MIPAKTUYCCKHUX CUTYaIUIX.

CrnenuajbHble pe3yJbTaThl:

° BIQJICHHE  3PUTEIBHO-OCI3aTENBHBIM  CIIOCOOOM  OOCieNoBaHUs U
BOCIIPUSITUSL LBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0ENbIX) peiabe(HbIX H300paxeHUu
MPEAMETOB, KOHTYPHBIX N300paKEHUI TeOMEeTPUYECKHUX (DUTyp U T.I.

° YMEHHE  BBIMOJHATH TPH  TOMOINM  YEPTEKHBIX  MHCTPYMEHTOB
TCOMETPUUIECKUE MTOCTPOSHUS, TOCTPOSHUE TpaUKOB QYHKITUN, AHATPaMM U T.I1.

° YMEHUE YUTaTh I[BETHBIC (WJIM KOHTPACTHBIC, YEPHO-0esbie) penbedHbIe
rpaduKy AIeMEHTapHbBIX (PYHKITUI HA KOOPIUHATHOM TIOCKOCTH.

° BJIaJICHUE TMPaBWJIAMU 3alUCH MaTeMaTHYEeCKUX (OpPMYyJ U CIElNUaTbHBIX
3HAKOB.

° BJIaJICHUE MPUEeMaMH MpeoOpa30BaHMs MATEMAaTHYECKUX BBIPAKCHUH.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYHEBHOMY KYPCY «MATEMATHUKA»

5 kaacc
(5 yacoB B Heaeno0, Becero 170 yacos)

HaszBanue

pasnena

(TeMbI) OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Kypca (4uciio
4acoB)
Harypanbnsie Hatypanbnoe umcio. Pan nHarypanbubix umcen. Yucio O. YUATaTh, CPABHUBATH U YIIOPANOYHUBATH HATYpaJIbHBIC YUCIIA,

qucilia W HYIb.

(43 4.)

N300paxeHne HaTypalbHBIX 4YHMCET TOYKAMH Ha KOOPIWHATHOM
(4ucoBOI) MPSAMOIA.

[To3unmonHas cuctema cuucieHus. PUmMckas Hymepauus Kak
IIPUMEP HEMO3ULMOHHOW CHUCTEMBbl cuucieHusd. JlecaTuuHas
CHUCTEMa CUUCIICHHUS.

CpaBHeHHE HATypaJbHBIX YMCEJ, CPAaBHEHUE HATYpPaIbHBIX
yrcen ¢ HynéM. CrocoObl cpaBHeHUs. OKpyrieHHe HaTypallbHbBIX
YUCel.

CrnokeHue HaTypaJgbHBIX YHCEN; CBOWCTBO HYJS IpH
CIOKEeHUM. BpbluntaHue kak JeilcTBHE, OOpaTHOE CII0XKEHHUIO.
YMHOXEHUE HAaTypalbHBIX YUCEN; CBOWCTBA HYJIS U €IUHULBI IIPU
yMHOXXEeHHH. JleleHne Kak JeicTBHe, OOpaTHOE YMHOXEHHUIO.
KomnoneHnTsl  geWicTBuid, cBs3bp Mexay HuMu. IIposepka
pesynbpTata apudmernueckoro maeicTBusa. llepemecturensHoe u
COYeTaTeNIbHOE CBOMCTBAa (3aKOHBI) CIIOKEHUS W YMHOXKEHUS,
pacrpenenuTenTbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3oBanue OykB Ui OOO3HAYEHUST HEU3BECTHOTO
KOMITOHEHTa U 3aIIMCH CBOMCTB apu(PMEeTUUECKUX IEHCTBUH.

Jlenutenu W KpaTHbIE YKCIIA, PA3JIOKEHUE HA MHOXKHUTEIIH.
[IpocTeie u coctaBHble yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3,
9. JleneHHne C OCTATKOM.

Crenensb ¢ HaTypalbHBIM IIOKAa3aTesIeM. 3allMCh YUCIAa B BUJIE
CYMMBI pa3psIHBIX CIIaracMbIX.

UucnoBoe BbIpakeHHE. BpluncCieHWE 3HAYEHUM YHCIIOBBIX
BBIDAKCHUM; IMOPSAOK BBINOJHEHUs AeucTBui. lcnosb3oBaHue

n300pakaTb KOOPAMHATHYIO HPSMYIO, COOTHOCUTH TOUKY)|
Ha KOOPAMHATHOU (4uncnoBoit) IPSAMOM v
COOTBETCTBYIOLIUM €i 4MCIOM; U300paxkaTh HaTypajbHbIE
yyclia TOYKaMU Ha KOOPAMHATHON (YUCIIOBOI) MpPsIMOH,
HaXOJWUTh KOOPJAUHATHI TOUKH;

MCCJIEIOBAaTh CBOMCTBA HATypalibHOTO psifa, yucen 0 u 1
IIPY CJI0KEHUU U YMHOXKCHUY;

HCII0JIb30BaTh IPABUIIO OKPYTJIEHUS HAaTypaJIbHbBIX YHCEIT;
BBITOJIHATH apu(MeTHuecKue AeHCTBUS ¢ HaTypalbHBIMU
YHCJIaMH, BBIYMCIIATh 3HAUEHUS YHCIIOBBIX BBIPAKEHUH CO
ckoOkaMu u 0e3 CKOOOK;

3amMchiBaTh NPOU3BEIEHHWE B BHJE CTENEHH, YUTaTh
CTENEHH, MCIOJIb30BaTh TEPMHHOJIOTHIO (OCHOBaHHME,
MI0Ka3aTejb), BBIUUCIATh 3HAUECHUS CTEIEHEH;

BBINOJIHATh NPUKUIKY W OLEHKY 3HAYEHUH YHCIIOBBIX
BBIpAKEHUH, ITpe/yiaraTh U MPUMEHATh NPUEMBI TIPOBEPKU
BBIYHCIICHUI;

WCIIOJIb30BaTh IPH BBIUYUCICHUSX MEPEMECTUTENbHOE U
COUETATEIbHOE CBOMCTBA CIIO)KEHHS M  yYMHOXEHHUS,
pacipenenuTeabHoe CBOMCTBO YMHOXEHUS;
(GbopMyaMpoBaTh UM MPUMEHATH MpaBUiIa MpeoOpa3oBaHUsS
YHCIIOBBIX BbIpaXKEHU N Ha OCHOBE CBOICTB
apu(pMeTHYECKUX ACUCTBHIM.

MMOHUMATh U NMPABUIBHO YIOTPEOISITH TEPMUHBI, CBI3aHHbBIE
C HaTypaJbHBIMU YHCIIAMU,




IIPYU BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATEILHOIO CBOWCTB
(3aKOHOB)  CIIO)KEHUSI U  YMHOMKEHHUS, paclpeieuTeNbHOIO
CBOMICTBA YMHOKEHHUSL.

® JCCICOOBATh YHCIOBBIC 3aKOHOMEPHOCTH, BBIIBHIAThb H

00OCHOBBIBAaTh THIIOTE3BI, (POPMYIHPOBATH O0OOOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO MCCIICIOBAHNS,
(dhopMyIUpOBaTh ONpPENEICHUS JENUTENsT W KPaTHOTO,
Ha3bIBaTh JICJUTEIM M KpaTHBIC YHCIIA; Paclo3HaBaTh
MPOCThIE W COCTAaBHBIE 4YHCIA; (OPMYIUPOBATH U
MPUMEHATh TpPU3HAKU JenuMmoctd Ha 2, 3, 5, 9, 10;
MPUMEHATh AITOPUTM PA3IO0KEHUS YKCIIa HAa TPOCTHIC
MHOJKHUTEIIH; HAaXOJIWUTh OCTATKU OT JICJICHHS W HEIOJIHOC
4acTHOE;

pacno3HaBaTh WMCTHHHBIC W JIOKHBIC BBICKAa3bIBAaHUS O
HAaTypaJdbHBIX  YHCJIaX, MOPUBOAUTH  NPUMEPHl  H
KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPHIIAHUS
BBICKa3bIBaHUI O CBOMCTBAX HATYPAIbHBIX YHCEIT,
KOHCTPYMpPOBaTh  MaT€MaTHYeCKHE MPENJOKEHUs ¢
IIOMOIIIBIO CBA30K «H», U, «CCIH. .., TO...».

Hpobwu. (79 4.)

[IpencraBnenne o apobOM Kak crHocobe 3amucu  4YacTh
BennurHbl. OObIKHOBEHHBIE JpoOu. [IpaBuibHbIE U HENpPaBUIIbHBIE
npobu. CmemanHas ApoOb; MpeCTaBlIeHHe CMEIIaHHOM JIpodu B
BUJIC HEMPABUJIBLHOW MpOOW W BBIJIEJICHUE IIEJION YacTH YHUCHA U3
HenpaBWIbHOW Jpobu. M3o0pakeHue 1pobei ToukamMu Ha
yuciaoBoi mpsimoii. OcHOBHOe cBOMCTBO Apoou. CokparieHue
npob6eii. [IpuBenenne npodu Kk HOBoMY 3HaMeHaTento. CpaBHEHUE
JpoOeH.

CrnoxeHue W BbIYUTAHUE JIpoOel. YMHOXEHHE U JIeJIeHUe
npo0eit; B3auMHO-o0paTHbIe apoOu. Haxoxxaenne yactu menoro u
LIEJIOTO TI0 €r0 YacTH.

Hecstuunas 3amuch napoGeit. IlpeacrtaBieHue AecITHIHON
npobu B BuJe OOBIKHOBEHHOM. M300paskeHne AecATHUHBIX Ipoleit
TOYKaMHU Ha YUCJIOBOM TpsiMoii. CpaBHEHUE JECATUIHBIX APOOCH.

Apudmernyeckue JAEHCTBHS C JECATHUHBIMU JIPOOSIMH.
OxkpyrieHue JecsITHUHBIX APOOeH.

YUTaTh M 3alKChIBaTh, CPAaBHUBATh OOBIKHOBCHHBIC
IpoOu, mpenjgaratb, OOOCHOBBIBaTH M OOCYXKIaTh
CIocoObI YIIOPSIOUMBaHUS IPOOEii;

MMOHUMATh U MPABWIBHO YIOTPEOIISITh TEPMUHBI, CBSI3aHHBIC
C OOBIKHOBEHHBIMH U JECSITHUYHBIMH IPOOSMU;
MOJIETIMPOBaTh B Tpaduyeckoil, mpeaMeTHol ¢opme, ¢
MOMOIIIbI0 KOMITBIOTEPA MOHSTHUS U CBOMCTBA, CBSI3aHHBIC
¢ OOBIKHOBEHHOH J1pO0bI0;

n300paxaTb  OOBIKHOBEHHBIE JpPOOM  TOYKAMH  Ha
KOOPJIMHATHOW TMPSAMOM; HCIOJIb30BaTh KOOPJAWHATHYIO
MPSIMYIO JUTSI CPAaBHEHUS IpOOEi;

(bopMyIUpOBaTh, 3aMMCHIBATH C TIOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IPpOOH; UCTIOIH30BaTh OCHOBHOE
CBOWMCTBO APOOM /I COKpAIeHUsI Apo0ei U pUBEACHUS
JIpoOH K HOBOMY 3HAMEHATEJIIO;

MPEACTABISITH CMEIIAHHYIO IPOoObh B BUJE HEMPABWIBHON
Y BBIJICJSITH LIETYI0 YaCcTh YMCIIa U3 HEeTIPaBUIIBHON Ipo0u;
BBIIIOJIHATH apuMeTUIECKHE JefcTBUA c
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OOBIKHOBEHHBIMU U JECSITHUYHBIMHU JIPOOSIMU; MPUMEHATH
CBOMCTBA apu(MeTHIeCKUX JIeHCTBUN IS
panMoOHaNM3alY BBIYUCIICHUI;

BBITNOJIHATH IPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUH;
npepjiaraTh M OPUMEHSATh  NPUEMBI  IIPOBEPKHU
BBIYHCIICHHI;

MIPOBOAMTH HCCIIE0BAaHUSI CBOMCTB ApoOei, onmupasich Ha
YKCJIOBBIE SKCIEPUMEHTHl (B TOM YHCJIE C ITOMOIIBIO
KOMITbIOTEPA);

pacrno3HaBaTb UCTHUHHbBIE U JIO)KHBIE BBICKA3bIBaHUS O
Ipo0siX, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUILIAHUS BHICKA3bIBAHUM;

pemiate TEKCTOBbIE 3aJaud, CcojAepkaliue JIpoOHBIC
JaHHbIe, M 3a/Ja4yl Ha HAXOXJECHHWE YacTU IEeJIoro Hu
LEJIOr0 MO €ro YacCTH; BBISBIATh UX CXOJCTBA U Pa3IndMs;
MOJIETIMPOBATh XOJ| PpELIEHUs 3aJaud C IOMOIIBIO
PHUCYHKA, CXEMBbI, TAOJIUIIbI;

MPUBOJUTH, pa30upaTh, OLEHUBATh Pa3IMYHbIE PEIICHUS,
3aMHCH PeleHUI TEKCTOBBIX 33/1a4;

KPUTHUYECKH  OLEHMBAThb  IIOJIyYEHHBI  pe3ynbTar,
OCYIIECTBIISAITh CAaMOKOHTPOJIb, TIPOBEpsii OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTh OLIMOKH;
MPEJICTaBIATh AECATUYHYIO IpOOb B BHJI€ OOBIKHOBEHHOM,
YUTaTh W 3alKCHIBaTh, CPAaBHUBATh JAECATHUYHBIE APOOH,
npeniaratb, OOOCHOBBIBaTH M OOCYXJATh CIOCOOBI
YIOPSIOYUBAHUS  JECATHYHBIX JIpoOei. u300pakaTh
JIeCATUYHBIE TPOOU TOYKaMU Ha KOOPJIUHATHON TIPSIMOIA;
BBISIBJISITH CXOJ/ICTBA U PA3IMUUs MPABUIT apUPMETHISCKIX
JNENCTBUIl C HATypaJbHBIMU YHCIAMU U JECSITUYHBIMU
Ipo0sIMU, OOBICHATH UX;

BBITIOJHATH OKPYTJIEHHE JECSITUUHBIX APOOei;
ONepHpoBaTh  JPOOHBIMH  YHMCIAMH B  peajibHBIX
KU3HEHHBIX CUTYaIUsX.
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Pemenne Pemenne TekcTOBBIX 3a7ay apUPMETHYECKMM CIOCOOOM. | ® pelaTh TEKCTOBbIE 3aJaud apu(METHYECKUM CIIOCOOOM,
TEKCTOBBIX Pemenne normueckux 3amad. Pemenwe 3amad mepebOpoM Bcex UCIIOJIB30BaTh  3aBHUCHUMOCTH  MEXKJYy  BEIWYUMHAMU
3ajad. (8 4.) BO3MOXXHBIX BapuaHTOB. lcnosp30BaHME NpH pPEIIEHUU 3a7ad (CKOpOCTb, BpeMs, pacCTOSHHE; II€Ha, KOJIMYECTBO,
Ta0JIUL U CXEM. CTOMMOCTb U Jp): aHAJIU3UPOBATH U OCMBICIMBATh TEKCT
Pemenne 3amay, comepkamux 3aBUCUMOCTH, CBS3BIBAIOIINE 3ajjaun, nepeopMyaupoBaTh  YCIOBME,  HM3BJEKaTb
BEJIMYUHBL: CKOPOCTb, BpEMs, pAaCCTOSHUE; IIEHA, KOJMYECTBO, HEOOXO/AMMBIE JIaHHBIC, YCTAaHABIMBATh 3aBUCHMOCTH
CTOMMOCTb. EnuHMIBI U3MepeHus: Maccbl, 00bEMa, IIEeHBI, MEXIYy BEINYMHAMM, CTPOUTH JIOTUYECKYIO LEHNOYKY
paccTosiHus, BpeMEeHH, CKOpocTH. CBs3p MEXIy €AUHHUIAMU pacCyKJIeHUH;
M3MEPEHUS KaX 101 BEINYMHBI. MOJIEIMPOBAaTh XOJ PpELIEHUS 3aJaud € I[OMOIIBIO
Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH. PUCYHKA, CXEMBI, TAOJIHIIBI;
[IpencraBnenue JaHHBIX B BUAE TaOMul, CTOJIOYATHIX KPUTHUYECKH  OLEHUBAThb  IIOJIyYEHHBIM  pe3yibTar,
JMarpaMm. OCYILIECTBIISATb  CAMOKOHTPOJb, IIPOBEpsAs OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTh OLIMOKH;
pemarh 3a7addl ¢ MOMOIMIBIO Tepedopa BCEX BO3MOKHBIX
BapUaHTOB;
IIOJIB30BaTbC OCHOBHBIMH €AVMHULAMU U3MEPEHUS: 1ICHBI,
MAacChl; pacCTOSIHUSI, BPEMEHHU, CKOPOCTH; BBIPAXKaTh OJHU
€AVHULBI BEJIMYMHBI Yepe3 Ipyrue;
U3BJIEKATh, AHAJIM3UPOBaTh, OLIEHHWBATh HH(OPMAIUIO,
IPE/CTaBICHHYIO B Ta0JUIle, HA CTOJIOUATON AUarpamme,
WHTEPIPETUPOBATH IIPE/ICTABIICHHBIE JTAaHHBIE,
MCII0JIb30BAaTh JAHHBIE NIPU PEUICHUH 3a]1a4.
Harnsagnas Harnsnele npeacraBieHus o pUrypax Ha IIOCKOCTH: TOUKa, II0JIb30BAaTbC  TE€OMETPUUECKUMHU  IOHATHAMM:  TOYKAQ,
reomerpus. (30 | mpsimasi, OTpe30K, JIy4, YyroJ, JIOMaHas, MHOIOYTOJIbHUK, psiMast, OTPE30K, JIy4, YIOJl, MHOTOYTOJIbHUK, OKPYKHOCTb,
q.) OKPY>KHOCTb, KpyT. Yroil. IIpsMOi, OCTpBIN, TyIION U pa3BEPHYTHII KpYT;

YTJIBL.
JUinHa oOTpe3Ka, METpPUYECKHE €OUHMIBI JUIMHBL. JlnHa

JIOMaHOW, NEPUMETP MHOIOYroJIbHUKA. MI3MepeHne u mnocrpoeHue
YIJI0B € TOMOUIBIO TPAHCIIOPTHUPA.

Harnsnuele mnpeacraBneHuss o ¢urypax Ha IUIOCKOCTH:
MHOTOYI'OJIbHUK; IPSMOYTOJIBHUK, KBaJpaT; TPEYrOJbHUK, O
paBeHCTBe puryp.

N3o0pakenue ¢Guryp, B TOM 4YHcie Ha KieT4aTod Oymare.
[Toctpoenne koHurypamuii U3 dacteil NpsMoi, OKpPY>KHOCTH Ha

UCIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMHU:
BEpILIHMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: yIroJjl, BEpPIIMHA,
CTOPOHA, UaroHalb; ¢ OKPYXKHOCTBIO: PagUyC, AHAMETP,
LEHTP;

HCIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA,
KBajJpara A MX IMOCTPOEHHs, BBIYMCIEHUS IUIOIAAU U

MepUMETPA;
BBIUMCIIAITH ~ MEPUMETp W IUION@ah  KBaJapaTa,
PSIMOYTOJIbHUKA, ¢uryp, COCTaBJICHHBIX u3
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HEJIMHOBAHHOM W KieTdaroii Oymare. lMcmosib3oBaHue CBOWMCTB
CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBaJpaTa.

IInomane MPSIMOYTOJIbHUKA n MHOT'OYTOJIbHUKOB,
COCTaBIICHHBIX M3 TMPSMOYTOJIHHHKOB, B TOM 4HcIe Quryp,
M300paKEHHBIX HaA KieTtdatod Oymare. EnuHHIBI u3MepeHus
TIOILA TN,

Harmnsiaaelie npencraBieHruss 0 TPOCTPAHCTBEHHBIX (DUTypax:
NpSIMOYTOJIbHBIA ~ TMapajuienenunes, Ky0,  MHOTOIpaHHHKH.
N300paxeHne mpocTedInXx MHOTOIpaHHUKOB. Pa3BépTku kyba u
napajuienenunena. Co3naHue Mojenell MHOTOIPAaHHUKOB (U3
OyMmaru, MpoBOJIOKH, IJIACTUIINHA U JP.).

O0BEM NPSIMOYTOIBLHOTO Tapayienenuneaa, kyoa. Enuauist
HU3MEpeHHs 00BbEMa.

IPSAMOYTOJIBHUKOB, B TOM YHC/Ie GUTYD, H300paKEHHBIX HA
KJIeT4aTol Oymare;
MOJIb30BaThCS  OCHOBHBIMH ~METPHYCCKUMHU  CIUHHIIAMH
U3MCPCHHUA JIMHBI, IJIOMIAAX; BbIpaXaTb OJHU CAWMHHUIBI
BEJIMYMHBI Uepe3 IPyTue;
pacro3HaBaTh  Mapajuielienures, Ky0, WCIOJb30BaTH)
TEPMHUHOJIOTHIO: BEpIUHA, pPeOpO TrpaHb, H3MEPEHHUS,
HAXOJUTh U3MEPCHUS Mapajienenumnena, kyoa;

BBIYHCIIATE 00BbEM KyOa, mapajienenunena 1mo 3aJIaHHbIM

U3MEPCHUSM, IIOJIb30BAThCS  CAWMHHWIIAMH  W3MEPCHHS]
00BEMa;
pemiarb HECJIOXKHEIE 3a1a4u Ha U3MEpEeHUE,

reOMETPUUECKUX BEIMYUH B IPAKTUYECKUX CUTYALUsAX.
UCIIOJIb30BaTh JUHEUKY U TPAHCHIOPTUP KAK MHCTPYMEHTHI
JUIS IOCTPOCHUS U U3MEPEHUs: U3MEPATh JUIMHY OTpe3Ka,
BEJIMUMHY yIja; CTPOUTH OTPE30K 3alaHHOM JJIMHBI, YIod,
3aJJaHHON BEJIMYUHBI; OTKIAJbIBaTh LUPKYJIEM paBHBIE
OTPE3KH, CTPOUTH OKPYKHOCTH 33JaHHOTO PaJInyca;
n300pakaTh KOHQUIYpallUd TeOMETpUYecKUX (uryp Ha
HEJIMHOBAaHHOU " KJIET4aTON Oymare (s
cn1aboBUIIAIINX); TIpeIjIaratb, OMUCHIBATH U OOCYXIATh
CIOCOOBI, AITOPUTMBI TIOCTPOCHUS;

pacno3HaBaTb M U300pakaTb HAa HEJIMHOBAaHHOW U
KJIeTyaToil Oymare mpsiMoil, OCTpBIH, TyMoH, pa3BEPHYTHIN
yrasl (A7 cnaboBUASIINX), (A1 CIENbIX 00yJaromuxcs
n300pakaTh M3y4aeMble Yribl B MpUOOpe JUIs MUcChMa 110
OpaiiTto); CpaBHUBATH YTJIbI;

MIOHMMAaTb W UCIOJb30BaTh IPU PELICHUM  3a1ay
3aBUCHUMOCTH MEXIY €IUHUIIAMH METPHUYECKON CHCTEMBI
Mep; 3HAKOMHUTHCS C HEMETPUYECKHMMM CUCTEMAaMH MEp;
BBIP@XKaTh JIJTMHY B PA3JIMYHBIX €IMHUIIAX U3MEPEHUSI.
NPUBOAUTE TIpUMEpPhl  OOBEKTOB  PEAITbHOTO  MHpA,
uMeroumx (GopMy MHOTOYrojabHHKA, MNPSIMOYTOJbHUKA,
KBaJpaTa, TPEYrojbHUKA, OIICHWBAaTh WX JIMHEHHbIE
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pa3Mepbl.  BBIUMCIATH:  NEPUMETP  TPEYroJIbHHKA,
PSMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TUTOIIAb
MpsIMOYTOJIbHUKA, KBA/IpaTa;

n300pakaTb ~ OCTPOYTrOJbHBIE,  TNPSMOYTOJbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOUTH Ha HETMHOBAHHOM W KJIETYaTOW Oymare KBaapar
U MPSMOYTOJBHUK C 33JaHHBIMHU JUIMHAMU CTOPOH (st
CIIa0OBUIAIINX ), (VIS CIENBIX 00YJaIOIUXCcsl H300paxaThb
u3zydaeMble (purypsl B mpubope i nuchkMa mo Opaiinio).
MCCIIEIOBATh CBOMCTBA MPSAMOYTOJIbHUKA, KBaJpaTa IMMyTéM
AKCIIEPUMEHTA, HaOI0IeHUS, U3MEpEeHHUS,
MOJICIIMPOBAHMs; CpPaBHMBATh CBOWCTBA KBajgpara H
MPSIMOYTOJIbHUKA

pacrio3HaBaTh HCTUHHBIE W JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOYTOJIbHUKAX, IPUBOJIUTH PUMEPHI u
KOHTPIPUMEPHL. HUCCIIEA0BaTh 3aBHUCHUMOCTH  IUIOIIAIN
KBaJipaTa OT JIMHBI €r0 CTOPOHBI;

BBIpA)XKaTh BEJIMYUHY IUIOMIAM B PA3IUYHBIX CIMHUIAX
MU3MEPEHUsT METPHUYECKOW CHCTEMBI Mep, IMOHHMaTh H
UCIIONb30BAaTh  3aBUCHUMOCTH  MEXAY METPHUECKUMU
eIMHUIIAMA U3MEPEHUS TIOMIA IH;

3HAKOMHUTBCA C TPUMEpaMU TMPUMEHEHHS TUIOMAad |
nMepuMeTpa B MPAKTHYECKUX CUTYAIMsIX. PelaTh 3a/auu
U3 peallbHOM )XKU3HH, MPeAsiaraTh U 00CYXKIaTh pa3inyHbIe
CrocoOBI pelieHus 3a1ay.

[loBropenne u
006o6menue. (10

q.)

[ToBTOpEHME OCHOBHBIX MOHIATUH U METOAOB Kypca S5 Kjacca,
000011IeHIEe 3HAHHIA.

0000maTh W CHUCTEMATU3UPOBaTh 3HAaHUSA IO KypCy|
MaTeMaTHKH S5 KJlacca;

BBIUMCIIATh  3HAUEHUs  BBIPAXKEHUM,  COJEpIKaIIUX
HaTypajJbHble 4YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC
JpoOH, BBIIOJHATE MpeoOpa30BaHUs YNCEN;

BBIOMpPaTh CHOCO0 CpaBHEHUS YMCEN, BBIYHUCICHUH,
MPUMEHSTh CBONCTBa apu(METHYEeCKUX JAEeUCTBUN s
paloOHaIN3a1u1 BBIYUCIICHU;

OCYHIECTBJISATh CAMOKOHTPOJIb BBIOJIHSAEMBIX JEHCTBHUA U
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® pemarb

® peliathb

CaMOIIPOBEPKY Pe3yiIbTaTa BBIYHCICHHIA;

3aJaud M3 PEAIbHON JKU3HHU, TPHUMEHATh
MaTeMaTHYeCKUe 3HAHMS JUIS PEHICHUs 3a7ad U3 JAPYTux
y4eOHBIX IPEAMETOB;

3aa4d  pasHbBIMH  CHOCO0aMu, CpaBHHBAThH
CIOCOOBI peIIeHUs] 3aJaud, BHIOMPATh palMOHAIBHBINA
croco0.

6 KJacce

(5 yacoB B Heges0, Becero 170 yacos)

Ha3Banue
pa3aena (TemMbl)
Kypca (4ucio

OcHoBHOE€ coaecpikaHue

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
HatypanbHble Apudmernueckue necTBus c MHOT'O3HAYHBIMU 3HaTh U IOHUMAaTh TEPMHHBI, CBA3aHHBIEC C PA3TUYHBIMU
gucina. (30 u.) HaTypaJbHbIMU  4uCIaMU. UYHCIIOBBIE  BBIPDAKECHMS, IOPSAOK BUJAMHM 4YHCEN M CHoco0aMu HX 3allUCH, MEPEXOUTh
NefcTBUM,  HCHOJb30BaHHME  CKOOOK.  Mcmonb3oBanue — mpu (ecau 3TO BO3MOXKHO) OT OJHON (POPMBI 3alTUCH YHCIA K

BBIYMCIICHUSX IIEPEMECTUTEIBHOIO U COYETATEIbHOTO CBOMCTB
CIOKEHUS UM  YMHOXEHMS, paclpelleIMTeIbHOrO  CBOMCTBA
yMHOXeHHs1. OKpYyTrieHre HaTypadbHbIX YUCE.

Jenutenu u KpaTHBIE YnCIa; HAUOOBIIHUA OOIIUI JEIUTEINb
W HauMeHblliee oOmee KpartHoe. JlenuMocTh CcymMMBI U
npousBeieHus. JleneHne ¢ OCTaTKOM.

JIpYToH;

CpaBHMBATh M  YNOPSAJAOYMBATH  ILIEJIBIE  YHUCIA,
OOBIKHOBEHHBIE U JECATUYHbIE JApOOM, CpPaBHMUBATH
YHUCJIa OJHOTO M Pa3HBIX 3HAKOB;

BBIIIOJIHATB, COYETasl YCTHBIE U IHUCBMEHHBIE MPUEMBI,
apudmeTnyecKkue IeHCTBUS C HATypaJIbHBIMH U I€JIBIMU
qucaaMH, OOBIKHOBEHHBIMH U JIE€CATUYHBIMH JIPOOSIMH,
MTOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMHA YUCIIAMM;
BBIYUCIIATH 3HAQYEHHUS  YHMCIIOBBIX BBIPAKECHMUI,
BBIIIOJIHATh ~ TNPUKUAKY W OLEHKY  pe3ysbTara
BBIUMCIIEHUH; BBIMOJHATh MPEOOpPa30BaHUS YHUCIOBBIX
BBIDOKEHUII HAa OCHOBE CBOMCTB apHU(pMETHUECKUX
JIeNCTBUI;

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSAMOH C
COOTBETCTBYIOLIMM €W YHCIOM W HU300pakaTb YHUCIa
TOYKaMU Ha KOOPAMHATHOW IPSIMOM, HaXOJIWUTh MOIYJIb
4YHUCIIa;
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OKPYIJISTh 1IEJbIE YWCIAa W JECATUYHBIC JpOOH,
HaXOJUTh MPUOITNKCHIS YUCEIT;

BBITTOJIHSATH apupMeTHIECKHE JICUCTBUS c
MHOT'O3HAYHBIMM HATypaJbHBIMH YHMCJIAMU, HAXOAUTH
3HAQYECHMS YHCIIOBBIX BBIpOKEHUU CO CKoOkamMu U 0e3
CKOOOK; BBIYHUCIIATH 3HAYCHUS BBIpXKCHU,
coJIepXKalluX CTEIICHH,

WCIIOb30BaTh MPU BBIUYUCICHUSAX MEPEMECTUTEIHHOE U
COUYEeTATEeNIbHOE CBOWMCTBA CIIOKEHHMSI U YMHOXEHUS,
pacrpenenuTeabHoe CBOICTBO YMHOXKECHHS
OTHOCHUTEJILHO CJIOKEHHUS, CBOMCTBA apU(METHUCCKHX
JICHCTBHI,

WCCJICIOBATh YHCJIOBBIE 3aKOHOMEPHOCTH, IPOBOJHTH
YUCJIOBBIE IKCIIEPUMEHTHI, BBIIBUTATh U OOOCHOBBIBATH
TUIIOTE3bI;

(hopMyJIUpOBATh ONPENCICHHS JICIUTENIsT W KPaTHOTO,
HauOOoJbIIEr0 OOIIEro JAEIHUTENSI UM HAUMEHBIIETO
o0Iero KpaTHoro, MPOCTOTO W COCTaBHOTO YHCEIT,
WCIIOB30BaTh ATH MOHATHS TP PEIICHUU 3a]1a4;
OPUMEHATHh AITOPUTMBl  BBIYHCIEHUS HaWOOJBIIETO
o01ero aenuTenss U HAaUMEHBIIEro OOIIEro KPaTHOTro
JBYX YHCEJl, AITOPUTM Pa3J0KEHUsI YUCIa Ha MPOCThIE
MHOXKHUTEIH;

UCCJENOBATh  CBOMCTBA  JEIMMOCTH  CYMMbl H
MIPOU3BEICHUS YHCENT;

MPUBOJUTH MPUMEPHI YHUCEI C 33JaHHBIMU CBOWCTBaMH,
pacro3HaBaTh BEpPHBIE W HEBEPHBIC YTBEPKIACHHUS O
CBOMCTBAx 4YMCEN, OPOBEPraTh HEBEPHBIE YTBEPIKICHUS
C TIOMOIIIO KOHTPIIPUMEPOB;

KOHCTPYMpPOBaTh MaTeMaTUYECKUE TMPEUIOKEHUS C
TTOMOIIBIO CBSI30K «H», «UJIN», «ECIH. .., TO...»;

pemaTh TEKCTOBBIE 3a/layd, BKJIIOYAIOIINE MOHITHUS
JETUMOCTH, apU(PMETHIECKUM CITOCOOOM, HUCIIOIh30BATh
nepe0op BCeX BOSMOXKHBIX BAPUAHTOB,;

29




IMPpUBOJUTD, pa36HpaTL, OLCHUBATH Ppa3InYHBIC
pelICHU, 3aIICU pemeHm”I TCKCTOBBIX 3aJ1a4,
KPpUTHUYCCKH OLICHHUBAThb HOJ'Iy‘ICHHBIfI pE3YbTAT,
HaxoauThb OH_II/I6KI/I, OCYIICCTBJIAATL  CAMOKOHTPOJIb,
ITPOBEPAA OTBET HA COOTBETCTBHUE YCIIOBHIO.

Hpoo6wu. (78 4.)

OObIkHOBEHHAsT  OpoOb, OCHOBHOE CBOMCTBO  JIpoOH,
cokpamierre apoOeii. CpaBHEHHE U YHOPSJIOYMBAHUE APOOCH.
Pemenue 3aiay Ha HaX0XKJIEHUE YACTH OT LIEJIOTO U LEJNOT0 IO €ro
yactu. JlpoOHoe uymcno kak pesynbrar jaeneHus. [IpencraBnenue
NECATUYHON ApoOH B BHIE OOBIKHOBEHHOH APOOM M BO3MOXKHOCTH
MpEJICTaBICHUS] OOBIKHOBEHHOW JpoOM B BHIE JACCATUYHOM.
Jecstuunple  npoOM U MeETpUYecKass  CHUCTeEMa  Mep.
ApudmeTnueckue  JCWCTBUS U YHUCIOBBIE  BBIPAXKECHHUS  C
OOBIKHOBEHHBIMH U JICCATUYHBIMU JAPOOSMH.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. Macmita,
nponopuus. IIpumenenue nponopumii npy pemeHny 3aaad.

[lonsiTue npoueHTta. Beiunciaenue nponeHTa OT BEJIMYUHBI U
BEJIMUMHBI 110 €€ IPOLEHTY. BhipaxkeHne MpoLeHTOB JeCATUYHBIMU
npobsmu. PemeHue 3amad Ha MPOLEHTHI. BrlpaskeHHe OTHOLICHMS
BEJIMYMH B IIPOLIEHTAX.

[lonoxuTenbHbIE M OTPULIATEIBHBIC YHCIIA

[TonoxxurenbHble U OTpULaTeNbHble uMcaa. Llenble uucna.
Monyne 4yucna, reoMeTpudecKkas MHTEpIpeTanuss MOIYJs 4YHCia.
N3o00paxkeHne uymcen HAa KOOPAWHATHOM mpsAMol. YucioBwie
npomexxyTku. CpaBHeHue uucen. ApupMeTHdyeckue AEHCTBUS C
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpsamoyronbHast cucTeMa KOOpPAMHAT HAa  IUIOCKOCTH.
Koopaunatel TOYkM Ha IUIOCKOCTH, abcuucca W OpJAMHATA.
[TocTpoenue Touek U puryp Ha KOOPAMHATHON TIIOCKOCTH.

CpaBHUBATh U YIOPAIOYHBATH APOOH, BEIOUPATH CIIOCOO
CpaBHEHUS IpOOei;

MIPEICTaBIATh JIECATUYHBIC Ipoou B BHJIE
OOBIKHOBEHHBIX JpOo0Oei W OOBIKHOBEHHBIC B BHJIC
JIECATUYHBIX, HCIIOJIB30BaTh SKBUBAJICHTHBIC
IpeICTaBICHHUs APOOHBIX YHCEN IPH UX CPABHEHHUH, IIPH
BBIYUCIICHHSIX;

UCIIOJIb30BaTh JCCATHYHBIC IPOOH IPH MpeoOpa3oBaHHUH
BEJIMYMH B METPUUYECKON CHCTEME MEp;

BBIIIOJIHATDH apI/I(bMeTI/I‘ICCKI/IC HeﬁCTBHH C
OOBIKHOBEHHBIMH U JACCATHYHBIMHA I[pO6$IMI/I;
BBIYUCIIATH 3Ha4YCHUA BBIpa)KeHHﬁ, COACPIKAIUX

OOBIKHOBEHHBIE W JECATUYHBIC JApPOOH, BBHIOIHATH
npeoOpazoBanus ApobOei, BEIOUpATh COCO0, MPUMEHSTh
CBOMCTBA apudmeTnyecKux JIEHCTBUAN JUIs
palMOHATN3AIMH BEIYUCIICHUI;

COCTABIIATh OTHOIIEHHWSI W TPOIOPINH, HAXOAUTh
OTHOILLICHHE BEJIMYUH, JENUTh BEJIUYMHY B JAHHOM
OTHOIIICHHU;

HaXOJUTh OSKCIIEPUMEHTAIbHBIM MYTEM  OTHOIICHUE
JUIUHBI OKPY’KHOCTH K €€ THaMETPY;

MHTEpIPETHPOBaTh MacIiTad Kak OTHOUICHHWE BEJIWYHH,
HaXOJWTh MacmTad TUlaHa, KapThl W  BBIYMCIATH
paccTosiHUSA, UCTIOJIB3YsI MacIITao;

OOBSACHAThH, UTO TAKOE€ MPOIEHT, YINOTPeOISITh 000POTHI
peUu CO CIIOBOM «IIPOILICHT;

BBIpaXKaTh MPOLEHTHI B ApO0SX U IpoOH B IPOLEHTAX,
OTHOILICHHE JABYX BEJIMYHUH B MPOLICHTAX;

BBIYUCIIATH POIICHT OT YMCIIA U YHCIIO TI0 €0 MPOLEHTY.
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OKPYTJISITH APOOU U MPOLIEHTHI, HAXOAUTh MPUOIMKEHUS
YHCell;

peuiaTh 3aJayd Ha 4YacTH, MPOLEHTHI, MPOIMOPLMH, Ha
HaxoXJIeHue Jpodu (IpoIeHTa) OT BEIMYUHBI U
BEJMYUHBI 110 €€ apoOu (IpoLEeHTy), npodu (MpoIeHTa),
KOTOPBIM COCTABIISIET OJIHA BEJIMYMHA OT APYrOi;
IPUBOAUTH IPUMEPHI HCIOJIb30BaHUS B PEAIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEILHBIX YHCEN;

u300paxarb  LeJble  4Yucia, [OJIOKUTEIbHBIE U
OTPHULATEIbHBIC YKCIIA TOYKAMH HA YHMCJIOBOM MPSAMOW,
UCII0JI30BaTh YMCIIOBYIO MPSMYIO JUIsl CDABHEHUS YHCEIL,
MPUMEHSTh TpaBUja CPaBHEHUS, YIOPSIOUYMBATH LIETIbIC
YyHUCla; HaXOAUTh MOAYJb YHUCIIA;

(dhopMyIMpoBaTh MpaBHIIa BBIYMCIICHUS c
IIOJIOKUTENBHBIMU UM OTPULIATEIBHBIMU  YHUCIIAMH,
HaXOJUTh 3HAYEHUS YUCIIOBBIX BBIPAXKEHHIA,

CONlepKallMX  JIEHCTBUS C  MOJIOKHUTEIBHBIMU |
OTPHUIIATEITLHBIMU YHCIIAMU;

MPUMEHATh CBOWCTBA CIOXKEHHUS M YMHOXCEHUS IS
npeoOpa3oBaHus CyMM U ITPOU3BENCHUN;

MIPUBOUTH, Pa30UPATh, OIEHUBATH PA3JIMUHBIE PEIICHUS,
3aliCH PELIEHUN TEKCTOBBIX 33/1a4;

W3BJEKaTh HMHPOPMAIMIO W3 TaONUI] W JHUarpamm,
UHTEPIPETUPOBATh TaONUYHBIC JaHHbBIE, OMPEIENSTh
HauOoJiblllee ¥ HAUMEHBIIEE U3 TPEJICTABICHHBIX
JAHHBIX;

OOBSCHITh U WUTIOCTPUPOBATH MOHSITHE MIPSIMOYTOJIBHON
CHUCTEMbl KOOpPAMHAT HA IUJIOCKOCTH, WCIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOUTh HAa KOOPJAWHATHOM TIJIOCKOCTH
TOYKH U (UTYPHI 10 33JaHHBIM KOOpJIWHATaM, HAaXOJHUTh
KOOPJMHATHI TOYEK.

bykBeHHbIE
BBIPAKCHMUSL.

9.)

(6

[Ipumenenne OykB  JuIsi  3amUCH  MaTEMaTHYECKHUX
BBIpaXEHUH ©  mpemiokeHuil. CBoiicTBa  apu(PMETHUECKUX
JIEUCTBUN. DYyKBEHHbBIC BBIPAKEHUS W YHCIOBBIC MOJICTAHOBKH.

WCIIONB30BaTh OYKBBI JUIsi OOO3HAYECHHS 4YHUCEN, TPH
3alUCUd  MaTEeMaTUYEeCKUX YTBEPKIACHUH, COCTaBIATH
OYKBEHHBIE BBIPKEHHUS 110 YCIOBHUIO 3aa4H;
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DykBeHHbIE paBEHCTBA, HAXOXICHUE HEW3BECTHOTO KOMIIOHEHTA.
@opmyiel; (GopMynel MepuMeTpa M IUIOMIATN MPSIMOYTOJbHHKA,
KBaJipaTa, 00bEMa mapauienenumnena u Kyoa.

UCCIIEJIOBATh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
WCIOJIb30BaTh OYKBBI JJIsI UX 3aIHCH;

BBIUMCIISTH YUCIOBOE 3HaYCHHE OYKBEHHOI'O BBIPAKECHUS
MIPY 33/IaHHBIX 3HAYCHUIX OYKB;

3anmuchiBaTh  (QOpMyJBl:  HEpUMeTpa U IUIOMIAAH
MPSAMOYTOJIBHHUKA, KBaApaTa; JJIUHBI  OKPYXHOCTH,
IUIOIIA/I KPYyra; BBINOJHITh BBIYMCICHUS IO 3TUM
dhopmynam;

COCTaBIATh (OPMYIbI, BBIPAKAIOIIUE 3aBUCUMOCTH
MEXKIy BEIUYMHAMH: CKOPOCTh, BpPEMs, PACCTOSIHHC
[[€Ha, KOJIMYECTBO, CTOMMOCTH; IPOU3BOIUTEIHLHOCTD,
BpeMsi, 00bEM paOOThI; BHIIOIHITH BEIYUCICHUS 110 ITHM
bopmynam;

HAXOJWTh HEHW3BECTHBIH KOMITIOHCHT apu()METHIECKOTO
EUCTBUSL.

Pemenue

TEKCTOBBIX 3aJa4.
(8 w.)

Pemenne TekcTOBBIX 3adad apuPMETHUECKUM CIIOCOOOM.
Pemenne noruueckux 3amad. Pemnenune 3amau mepebopom Bcex
BO3MOJKHBIX BapUAHTOB.

Pemrenue 3amau, comepkamux 3aBUCUMMOCTH, CBSI3bIBAIOIINX

BEJIMYUHBI: CKOPOCTh, BpEMsI, PACCTOSIHWE; II€HA, KOJHUYECTBO,
CTOUMOCTh;  MPOU3BOJUTEIBHOCTb, BpeMms, 00BEM  paboTHI.
EnuHuiel uamMepeHus: Macchl, CTOUMOCTH; PacCTOSIHUSA, BPEMEHH,
ckopocth. CBsI3pb MEXIy €IMHUIAMU HU3MEPEHUs  KaxIou
BEJIMYUHEI.

Pemenue 3a1a4, CBSI3aHHBIX c OTHOILICHUEM,
MPONOPIMOHATBHOCTBIO ~ BEJIUYUH, MPOLEHTAMH;  PEIICHUE

OCHOBHBIX 33]1a4 Ha APOOU U TIPOIEHTHI.

OueHka u NpUKUIKa, OKpyTieHne pesyaprara. CocraBieHue
OYKBEHHBIX BBIPOKEHUH 10 YCIOBHIO 3a]a4H.

[IpencraBnenne MaHHBIX C TTOMOIIBIO TAOIHI] U JAHATPAMM.
Cronbyarpie AUarpaMMbl: YTEHUE U TTOCTpoeHHE. UTeHHEe KPYTrOBBIX
JUarpaMm.

pemiarb MHOTOIIIarOBBIE TEKCTOBBIC 3a/1aun
apu(pMETHYECKHM CIIOCOO0M;
pemiate  3aJa4d, ~ CBS3aHHBIE C  OTHOIICHHEM,

MPOMOPUHUOHATIBHOCTBIO BCJIMYNH, MMTPOLUCHTAMU; PCUIATH
TPpU OCHOBHBIC 3a1a4U1 HA I[pO6I/I U IMPONCHTHI,

pelarhb 3a1auu, cozepKaime 3aBUCUMOCTH,
CBA3BIBAIOLINE BEJINYUHBI: CKOPOCTb, BpeMs,
paccTosiHue, LIEHa, KOJINYECTBO, CTOUMOCTB;
MIPOU3BOJIUTENIBHOCTh,  BpeMs, 00BEMa  paloTHI,
UCTIONB3Yysl  apupMeTHdeckue  JIeHCTBHS,  OLEHKY,
NPUKHUJIKY; TIOJIb30BaThCA  EIMHHUIIAMH  W3MEPEHHUS
COOTBETCTBYIOIIMX BEIIUYUH;

COCTaBJIATh OYKBEHHbBIE BBIPQKEHHS [0 YCJIOBHUIO
3a/1a4u;

W3BJIeKaTh HH(GOPMAIUIO, TIPEACTABIEHHYIO B TaOIUIax,
Ha JUHEWHOHU, cToN0YaTON MM KpYyroBoM auarpaMmax,
WHTEPIIPETUPOBATH IIPEACTABJICHHBIE JTAaHHBIE;
HCIIONb30BATh JAHHBIC IIPU PELICHUU 3a/1a4;

® TMIPECTABIATh MHPOPMAIUIO C TOMOIMIBI0 TaOIUI (ISt
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CIEeNbIX W CIA0OBHASINNX), JIMHEMHOW W CTOJI0YATOM
auarpamm (Uit C1aboBUISIINX ).

Harngnnas
FE€OMETPHS.

9.)

(38

Harnsgueie npencraBienus o ¢Gurypax Ha IJIOCKOCTH:
TOYKa, MpsiMasi, OTPE30K, Jy4, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YEeTBIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPY>KHOCTb, KPYT.

B3auMHoe pacnonoxxkeHue IByX MpPSIMBIX Ha IUIOCKOCTH,
napajuiesibHble MpsIMble, MEPIEHAUKYIISIpHbIE npsiMble. 3mepeHue
PACCTOSIHUM: MEXIYy BYMsI TOYKAMH, OT TOYKHU JO MPSMOU; JJIMHA
MapIIpyTa Ha KBaJApaTHOU CETKe.

W3mepenne M IOCTPOEHHME  YIIIOB € IIOMOUIBIO
TpPaHCIIOPTHPA. Bunel TPEYrOJbHUKOB! OCTPOYTOJIbHBIN,
IIPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIN; paBHOOEPEHHBIH,
PaBHOCTOPOHHMUIA. YeTbIpEXyroJabHUK, IIPUMEPBI
YEeTBIPEXYTOJIBHUKOB. [IpAMOYroiapHUK, KBajapaTr: HCIOJb30BaHUE
CBOICTB CTOPOH, YTJIOB, JaroHaJen. N3o6paxenue
reoMeTpuueckux  (uUryp Ha  HEIMHOBAaHHOW  Oymare cC

UCIIOJIb30BAHUEM IIUPKYJIS, JIMHEHKH, YrOJbHHMKA, TPAHCHOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp mHOroyrosipHuka. IloHsTHe miomamu QGuryps;
eIMHUIBl HW3MepeHHst Iuiomaan. llpubmmkéHHOEe W3MepeHue
wiomaau ¢uryp, B TOM 4YHCI€ Ha KBaJpaTHOW CeETKe.
[TpubnmxEHHOE M3MEPEHNE [UTHHBI OKPYKHOCTH, IO KPyTa.

Cummerpusi:  LEHTpajbHasg, oOceBas U  3epKalibHas
cummeTrpud. [locTpoeHrne CHMMETPUYHBIX QUTYP.

Harnsiiaele npeacTaBieHns O MPOCTPAHCTBEHHBIX (QUrypax:
napaienenurnen, Kyo, mpu3Ma, nupamuia, KOHyC, IHIHHID, [ap 1
chepa. MWzobpakenue mpocTtpaHcTBeHHBIX ¢uryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHHWKOB, IWIMHApPa W KoHyca. CozmaHue
MoJieNiell TPOCTPAaHCTBEHHBIX (Guryp (M3 Oymaru, IpOBOJIOKH,
MJIACTHIIMHA U JIP. ).

[lonatue o0bEMa; enuHUIBI U3MepeHHs 00bEMa. OO0BEM

pacmo3HaBaTh ~Ha  4YepTekax, PHUCYHKax
B3aMMHOT'O PACIIONIOKECHHSI IBYX MPSIMBIX;
M300pakaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOU 51 KJIETYATOU Oymare IIBE
MIepPECEKAOIINECS TIPSIMBIE, IBE MapajlyIeIbHbIC TPSIMBIC,
CTPOUTH MPAMYIO, TEPIECHANKYISPHYIO MaHHOW (IS
c1aboOBUIAIINX ), (most CIIEIIBIX o0y4aromuxcs
BBITMIOJTHATH IOCTPOCHWE B TpHOOpe /I THChbMa II0
Opaiiito);

IPUBOIUTH MIPUMEPBI apajuIeIbHOCTH u
NEPIECHIUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE;
pacro3HaBaTh B MHOTOYTOJIBHHKAaX IMEPIEHIUKYISIPHBIC
U TIapaJljieIbHbIC CTOPOHBI;
u300paxaTb ~ MHOTOYTOJIBHMKH  C
NEePIEeHIUKYISIPHBIMUA CTOPOHAMU;
HaXOJUTh PACCTOSHUE MEXKIY JABYMs TOYKAMH, OT TOYKHU
70 TPsSMOM, AMUHY MyTH HA KBAJpPaTHOW CETKe, B TOM
YHCIIe UCTIONB3YS MUPPOBBIC PECYPCHI;

n300paxaTh Ha HEJIMHOBAHHOM U KieT4aToi Oymare (ass

clIy4au

napaaijiCJIbHbIMHU,

CIa0OBUAAIIMX), C  HCIOJB30BAHUEM  YEPTEKHBIX
UHCTPYMEHTOB  YETBHIPEXYTOJIbHUKH €  3a/JaHHBIMHU
CBOWCTBAMH: C TapaUIeIbHBIMH, MEPICHINKYISIPHBIMH,
paBHBIMM  CTOpPOHaMHM, MPSAMBIMH yIJdaMH M Jp,
paBHOOEPEHHBIN TPEYTOJIbHUK;

mpeuiaratb M 00CYXJIaThb  CHOCOOBI,  aJTOPUTMBI

MIOCTPOCHUS;
UCCIIeI0BaTh, HCIONb3Ysl JKCIEPUMEHT, HaONI0JICHHE,
MOJIETUPOBaHNE, CBOWCTBA MPSIMOYTOJIbHHMKA, KBaJpaTa,
pa3buBaTh Ha TPEYrOJbHUKY;

IPSAMOYTOJIBHOTO NapajuieNenunena, Kyoa. ® 00OCHOBBIBATD, OIIpOBEPraTh C MTOMOIIbIO
KOHTPIIPUMEPOB  YTBEPKIACHUS O MPSAMOYIOJIbHUKE,
KBaJlpaTe, pacrno3HaBaTh BEpHbIE U  HEBEpHBIE
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YTBEPKIACHUS,

U3MEPATH U CTPOUTH C MIOMOILBIO TPAHCIIOPTUPA YIJIbI, B
TOM 4YHCJIE B MHOIOYTOJIbHHUKE, CpPaBHUBATh YIJIbI,
pacrno3HaBaTb OCTpbIE, HpPSMbIE, TYIIbIE, pPa3BEPHYTHIE
YTJIbL;

pacrno3HaBarb, n300paxkaTh OCTPOYTOJIbHBIH,
NPSIMOYTOJIbHBIA, — TYMOYTOJIbHBIM, PaBHOOEIPEHHBIMH,
PaBHOCTOPOHHUN TPEYrOJILHUKY;

BBIUMCIISTh TMEPUMETP MHOTOYTOJbHHKA, ILUIOIIAAb
MHOTOYTrOJIbHUKA pa30MeHHEeM Ha NPSIMOYTOJbHUKH, Ha
paBHbIe (UTYPBI, UCIIONB30BATh METPUUECKUE E€IMHUILIBI
U3MEPEHMS JUTMHBI U IO,

UCIIONB30BaTh MPUOMMKEHHOE HW3MEpEHUEe [UIMH W
wiomaae,  NpuOmKEHHOE  W3MEpeHHe  JUTMHBI
OKPYXKHOCTH, ILTOIIATH KPYyTa;

pacno3HaBaTb ~Ha  4eprexax U U300paKEeHUsIX,
u300paxarb OT PpyKu (Uil CIaOOBUASIIUX), CTPOUTH C
IIOMOIIBI0 MHCTPYMEHTOB (purypy (OTpe3ok, JOMaHYIo,
TPEYTOJIbHUK, MPSIMOYTOJIbHUK, OKPYXHOCTB),
CUMMETPUYHYIO JaHHOW OTHOCUTENIBHO MPSMOM, TOUKH;
MIPUBOJIUTh MPHUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA,
UMEIUX (GOPMY H3YUYEHHBIX T€OMETPHUUECKUX TIIOCKUX
U TPOCTPAHCTBEHHBIX (QUIYp. HAXOIUTh MPHUMEPHI
CUMMETPUU B OKPYKAIOIIEM MHpE. MOJEIHUPOBATH U3
Oymaru naBe (UIypbl, CHUMMETPUYHBIE OTHOCHTEIBHO
MIPSIMON; KOHCTPYUPOBaTh TEOMETPUUECKUE
KOH(UTYypaIiu, UCIIOIb3ysI CBONCTBO CUMMETPHUH, B TOM
qHcIie ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB;

HCCIIEIOBaTh CBOMCTBA M3YyYEHHBIX (DUTYp, CBSI3aHHBIE C
CUMMETpUEH, HCIONb3ysl SKCIEPUMEHT, HaOIIOJICHHUE,
MOJIETTUPOBAHUE;

00OCHOBBIBATb, ONpOBEPraTh c IIOMOILBIO
KOHTPIIPUMEPOB YTBEPKACHUS O CHMMETPUU PUTYP;

® pacClio3HaBaTb Ha 4YEPTCKaAX, PHCYHKaAX, ONHCHIBATH
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nupamuay, Npusmy, HUIMHAP, KOHYC, IIap, U300paxkaTh
uX OT pykd (It crabOBHIAIIMX), MOJCIUPOBATH U3
Oymaru, NJIacTUJIMHA, IPOBOJIOKH U Jp;

® [PUBOAMUTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA,
UMEIUX (POPMbI HA3BaHHBIX TEJI;

® 1ICIIOJIB30BAaTh TEPMUHOJIOTHUIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAaHMUE, BBICOTA, PaJINyC U TUAMETP, Pa3BEPTKA;

® u3yuyaTh, HCIOJB3YSl  DKCIEPUMEHT, HaOIro/ieHue,
U3MEpEeHUe,  MOJEIUPOBaHMUE, B TOM  4HcIe
KOMIIBIOTEPHOE, U OIMCHIBATh CBOMCTBA Ha3BaHHBIX TEJ,
BBISBIIATH CXOJICTBA M PAa3IMUMs: MEXAY NUPaAMHUIION U
IPU3MOI; MEXAY LHJINHIAPOM, KOHYCOM U IIapOM;

® pacro3HaBaTh pPa3BEPTKU Hapajjenenunena, Kyoa,

IIPU3MBI, UpaMuUIbl, KOHYcCa, LHUJIUHAPA;
KOHCTPYHUPOBATh JaHHbIE Tella U3 pa3BEPTOK, CO34aBaTh
UX MOJIEIH;

® Co03/1aBaTh MOJENIU IPOCTPAHCTBEHHBIX ¢uryp (u3
OyMmaru, MpoBOJIOKH, IUTACTUIIMHA U Ap.);

® U3MEpATh Ha MOJENAX: JIMHBI péOep MHOTOIPaHHUKOB,
JMaMeTp 11apa;

® BbIBOAUTH  (GopMylny  o0béMa  NIPSAMOYTOJILHOTO
napasenenune/a;

® BBHIYNCIATE MO ¢opMylaM: O0BEM MPSIMOYTOJIBHOIO
napanienenunena, Ky0a; HCHONb30BaTh  €AMHULIBI
n3MepeHus:  00béMa;  BBIUUCIATH  OOBEMBI  Ted,
COCTaBJIEHHBIX W3 KyOOB, MapajUleJIeNUIIeOB; pellaTh
3aJ1auu C peaJbHBIMU JTAHHBIMH.

[ToBTOpenne u [ToBTOpEeHHE OCHOBHBIX TIOHSATHH W METOJIOB KypCOB 5 W 6| @ 0000mare W CHCTEMaTU3UPOBATh 3HAHHUS 10 KypCy

o6o6menne. (10 | kmaccoB, 0000IICHUE U CUCTEMATH3AIIMS 3HAHU. MaTeMaTHUKH 5 U 6 KJIacCoB;

9.) ® BBHIUUCIITH 3HAYEHUS  BBIPAKCHHUM,  COJAEPIKAIINX
HaTypaJbHBIE YHCIIa, OOBIKHOBEHHBIE W JIECATUYHBIC
npoOu,  BBINOJHATH  IpeoOpa3oBaHUs  4Yucen U
BBIPAKCHU;

® BBIOMpaTh CMOCOO CpPAaBHEHHS YHCEN, BBIYMCICHUH,

35




MPUMEHSATH CBOMCTBA apu(PMETHUECKUX ICHCTBUN IS
palMOHAIN3alNU BEIYUCIIEHU;

OCYILIECTBIISATh CAMOKOHTPOJIb BBINOIHAEMBIX ACHCTBUI
Y CaMONIPOBEPKY pe3yibTaTa BRIUMUCICHUH;

pemiath 3aJadyd U3 PpeajbHOM IKU3HM, NIPUMEHSTH
MaTeMaTUYeCKUe 3HAHUS JJIs PEIICHUs 3a7a4 U3 IPYTUx

y4eOHBIX IPEIMETOB;
pemats 3aJadu  pa3sHbIMHU CIIOCOOAMH, CpPaBHHUBATH

CIOCOOBI pEeIICHUs 3a/lay, BBIOMPATH pallHOHATbHBIN
CI10C00.
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INPUMEPHAS PABOYASA ITPOTPAMMA 11O YYEBHOMY KYPCY
«AJITEBPA»

Conepxanue yue0HOro Kypca «Ajareopa»

7 xanacce

Yucaa 1 BBIYUCTCHUSA.

PanmonanbHeie ynca.

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHANBHBIX  4ucel. ApudmMeTndeckwe JeHCTBUS C
pauMOHAIBHBIMU YHUCIaMHu. PenieHue 3amay U3 peajpHOM MPaKTUKU Ha 4YacTH,
HaJpOOH.

Crenenp ¢ HaTypalbHBIM TIOKa3aTelieM: OIpeleieHue, mnpeoOpa3zoBaHHE
BBIPKEHUI HA OCHOBE OIPEEIICHHUS], 3aITUCh OOJBIINX YUCEN.

[IpoueHTsl, 3anKMch NPOLEHTOB B BUAE ApoOU U JpOOH B BHUJE NMPOLIEHTOB.
Tpu OCHOBHBIE 3aJ1a4M Ha MIPOLEHTHI, PEIICHNUE 3a/1a4 U3 pEeallbHOW MPAKTUKH.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pPAa30KEHUE Ha MHOXKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIe TIpsMas U oOparHas
IPOIIOPIIMOHAIBHOCTH.

AJire0OpanvecKue BbIPAKEHUSI.

[lepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTrMBbIE
3Ha4YCHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXK/ly BEJIMUMHAMU B BUJIC
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJCHUH, IPABUIIA PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIIaraeMbIX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioxkeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyIlbl COKpAIEHHOTO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaTr pa3HocTH. Popmyna pa3HOCTH KBaJpaToB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHus.

VYpaBHeHue, KOpeHb YpaBHEHHs, MpaBuiia MNpeoOpa3oBaHUsl YpPaBHEHWS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JluHerHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YMCIO KOPHEN JIMHEMHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBJIE€HHWE YpaBHEHUH IIO
YCJIOBHIO 3a7jauu. PeleHne TEKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

Koopaunartel u rpagpuxku. OyHKUMH.

Koopaunara Touku Ha mnpsimMoil. PaccrosiHue Mexay JByMs TOYKaMu
KOOPJAWHATHOM IIPSAMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOYKHU Ha KOOPJAUHATHOM TI0cKOCTH. [IpuMepsl rpadukoB, 3aaHHBIX (POpMyIaMHu.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyukuuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y=|x|..I'paduueckoe pereHne IMHEHHBIX ypaBHEHHI.



8 kiace

Yuciia 1 BBIYUCICHUSA.

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCIICHUSM.

JleCTBUTENIBHBIC YHCIIA.

ParmmonanbHbie uKciia, UppallMOHANIbHBIC YUCIIA, KOHEUHbIE U OECKOHEUHbIC
JECATUYHBIC ApoOr. MHOXKECTBO JICUCTBUTEIIBHBIX YUCEN; JCHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JEUCTBUTEIBHBIX YHCEN, apu(METUYECKHE JCUCTBUS C
JEeUCTBUTEILHBIMU YUCIIaAMU.

AJire0panvecKue BbIPAKECHUSI.

AnreOpaudeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckou ApooH.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHME, JCJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXKEHUS U UX IPEOOpa3OBaHHUE.

YpaBHeHus.

JIuneitHOoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cuctema JByX
JUHEWHBIX YPAaBHEHHU C ABYyMs MEpEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
criocoOOM TMOJCTaHOBKHU. IIpuMepnl pelieHHus] TEKCTOBBIX 3aJady C MOMOIIbIO
CUCTEM JIMHEWHBIX YPABHECHUM.

DyHKUMH.

I'paduueckoe pelieHue CUCTEM JTUHEWHBIX YPaBHEHUH.

o k o
I'paduxu byHkumii y = oY= VX 1 ux cBoiicTsa.

9 kiace

Yucaa v BBIYUCTCHUSA.

CreneHb ¢ LenbIM NMOKa3aTesaeM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YHUCIIA.

N3mepenusi, mpuOIMKeHusl, OIEHKH.

Pa3mepbl OOBEKTOB OKpYKAIOIIETO MHpPA, IMTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[IpuOnu>k€HHOE  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  NPUOIMIKEHHUS.
Oxpyrunenue uncen. [Ipuknaka u olieHKa pe3yabTaTOB BEIYUCICHUI.

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEHl KBaJpaTHOIO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHM. PelieHne TeKCTOBBIX 3a7ad
aNredpandecKuM METOJIOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OIHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEeHCTB JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

Koopaunartel u rpagpuxku. PyHKUMH.
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YucnoBble NpoMexKyTKH. I300pakeHne UHCIOBBIX MPOMEXKYTKOB Ha
KOOPJAMHATHOW MPSIMOM.

[lonsitue ¢ynkuun. OO6nacTh ONpeAeNieHUs U MHOXKECTBO 3HAYCHUI
dbynkuun. CnocoObl 3a1aHnust QyHKIUH.

I'paduk pynknuu. Urtenne cBoicTB dyHkiuu mno e€ rpaduxy. [Ipumepsi
rpadukoB GYHKINMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNPONOPLIHUOHAIbHBIC

3aBHEHMOCTH Y = kx,y = §= uxrpaguku u cBoiictBa. Oynkuuny = kx + b,y =

X2y=xX2y = X, y=|x|,y = Vx, ux rpaduxu u cBoiicTaa.
I'paduueckoe pernieHre ypaBHEHHIA.

10 xnace

AJire0OpanvecKue BbIPaKEeHUsI.

KBampaTHbpiii  TpE€XuineH; pasioKEHUE KBAApPaTHOTO TPEXUYJEHAa Ha
MHOKHUTEJIN.

[IpeoOpazoBaHue palMOHAIBHBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA.

Pemenue ypaBHEHMH, CBOIALIMXCA K KBaJApaTHOMY, OWKBaJApaTHOMY
ypaBHeHUIO. [IpuMepsl pelieHuss ypaBHEHUN TPETbEd U YETBEPTOU CTEIEHEU
pa3iIoKEeHUEM Ha MHOXKUTEIH. [IpoOHO-palinoOHalIbHbIE YPaBHEHUS.

Cucremsl ypaBHEHUIA.

VYpaBHeHHE C ABYMs NEPEMEHHBIMHU M €ro rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJITHO W3 KOTOPBIX JIMHEHHOE, a IPYro€ — BTOPOU CTENEHMU.

[Iprmepbl  pemeHuss CHUCTEM  HEJIMHEWHBIX YPaBHEHUHM C  JAByMSA
nepeMeHHbIMU. ['paduueckas HHTEpHpeTanusi CHUCTEMbl YpaBHEHUH C JBYyMS
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

KBampaTHbie HEpaBEeHCTBA.

I'padmyeckass uHTEpIpeTalds HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
IIEPEMEHHBIMH.

Koopaunarel u rpaduxu. @yHKIUH.

KBagpatuunas Qyskius, e€ rpadux u cBoiictsa. [lapabomna, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

['paduaeckoe perieHne ypaBHEHUN U CUCTEM YPABHEHHIA.

YucaoBble M0CJ1e10BATEILHOCTH.

Onpenenenre U ciocoObl 3aaHKUs YUCIOBBIX MOCIIEI0BATEILHOCTEM.

[loHATHE YHCIIOBOM MOCIEAOBATENBHOCTH. 3aJaHHE IOCIECAO0BATEIbHOCTH
peKyppeHTHOM (opmyioit u popmyIoil n-ro wieHa.

Apudmernueckass U reomeTpuyeckas mnporpeccud. GopMyIibl n-ro 4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N3o00paxkeHre 4ieHOB apu(METHUUECKOW M TeOMETPUUYECKOW MpPOrpeccHii
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.
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IloBTOpPEHME U cucTeMaTH3aUMs U3y4eHHOro B 5-10 kiaccax.

Ilnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHUSI Y4eOHOro Kypca
«AJredpa»

7 kJaacc
Yucita 1 BEIYUCICHUS:
° BBINIOJIHATh,  COU€Tass  YCTHbIE W TMCbMEHHBIE  IPUEMBI,
apupMETHICCKIE JCHCTBUS C PAIMOHATLHBIMU YHCIIAMU;
° HaXOIUTh 3HAYCHUS YHCIOBBIX BBIPAKCHUM, MIPUMEHSATh

pa3HooOpa3Hbie CIOcOObI ¥ MPUEMBI BEIUMCIICHHUS 3HAUEHUHN TIPOOHBIX BBIPAKCHHIH,
coJiepKaluX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH;

o NepexXoauTh OT OAHOW (OPMBI 3alMUCH 4YHMCET K Jpyrou
(mpeoOpa3oBbIBaTh JECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
NECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATHUHYIO APOOBb);

° CPaBHUBATh U YIOPSAL0YUBATH PALMOHAIBHBIEC YNCIIA;

° OKPYIJIATH YUCIIA;

° BBIIIOJIHATD INPUKUAKY W OLEHKY pe3yjbTara BBIYMCIICHUH, OLICHKY
3HAYECHUH YUCIIOBBIX BBIPAKEHUN;

° BBIIIOJIHATD JEUCTBUSA CO CTEIEHAMU C HaTyPaJIbHbIMU IIOKA3aTEIIMU;

° IIPUMEHATh NPU3HAKK JCIMMOCTH, pPa3JIOKEHHE HAa MHOXUTEIU
HaTypaJIbHBIX YUCEIT;

° pemarb  IPaKTUKO-OPUEHTUPOBAHHBIE  3aayd, CBA3AHHBIE C

OTHOIIIEHWEM  BEIUYMH, MPOMOPUUOHAILHOCTHIO  BEJIMYMH, MPOIEHTaMH,
UHTEPIPETUPOBATh PE3yJabTaThl pEIICHUS 3aJad C y4E€TOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbBIX OOBEKTOB.

AnreOpanyeckre BbIpaXKECHHUS:

° UCIIOJIb30BaTh  aNTreOpandecKyl0o TEPMHUHOJOTHUIO U  CHUMBOJIHUKY,
MPUMEHSTH €€ B IIPOIIECCEe OCBOCHUS yueOHOTO MaTepHaa;

° HAaXOJUTh 3HAYCHUS OYKBEHHBIX BBIPOKEHUU TpU  3aJaHHBIX
3HAYCHUAX TIEPEMEHHBIX;

° BBITIOJIHATH MPEOOpPa30BaHUsI 1IETIOTO BBIPAKEHUS B MHOTOUWICH
MPUBEICHUEM TIOJIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK;

° BBITIOJIHATh YMHOKEHHE OJJHOYJIEHA HA MHOTOYJIEH M MHOTOYJICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI ¥ KBaJipaTa pa3HOCTH;

° OCYIICCTBIIATH PA3JI0KEHNE MHOTOWICHOB Ha MHOYKHTEIIN C TIOMOIIBIO

BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNIUPOBKU  CllaraeMbiX,
npuMeHeHus: (OpMyJ COKPAIIEHHOTO YMHOKEHHS;

® IMPUMCHATD Hpeo6pa3013aHH;1 MHOTOYJICHOB IJIs1 PCHICHHA pa3JIMYHBIX
3a7a4 U3 MaTCMaTuK1, CMCKHBIX IIPECAMCTOB, 13 peaHBHOﬁ IMPAaKTHUKH;
® HCII0JIb30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMHU I10Ka3aTCIIAMHU

JUTSl Ipe0Opa3oBaHMs BEIPAKCHUM.
YpaBHEHUS U HEPABEHCTBA:

o peliarh JIMHEWHBIE YPAaBHEHUS C OJHOW NEPEMEHHOM, IPUMEHSA
IIpaBua Mepexoaa OT UCXOAHOIO YPABHEHHS K PABHOCHIIBHOMY €MY;
° MIPOBEPSITH, ABISAETCS JIU YUCIO KOPHEM YPABHECHUS,
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° NPUMEHATh TpadUuecKre METOAbl TPHU PEIICHUH JTHHEHHBIX
YPaBHCHUI;

° COCTaBISAITh M pElIaTh JIMHEHMHOE YpAaBHEHHE IO YCIOBHUIO 3aJ]layu,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3ybTarT.

Koopaunate! u rpaduku. OyHKINK:

° n300pakaTh Ha KOOPAWHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOILIHE
3aJJaHHBIM KOOpAMHATAM;

° OTMEYaThb B KOOPJAWHATHOW IIJIOCKOCTH TOYKA IO 3aJaHHBIM
KOOpAMHATaM; CTPOUTH TpaduKu TMHEHHBIX (DYHKINH;

° CTpouTh rpaduk GpyHkimu y =|x|;

° OIMCHIBATh C MOMOIIBIO (PYHKUIUN W3BECTHBIC 3aBHCUMOCTU MEXKIY

BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

° HAXOJIUTh 3HaUCHUE (DYHKIIMH 10 3HAUCHUIO €€ apryMEHTa;

° NOHUMAaTh Tpaduueckuii cnocod MpeacTaBlIeHUs W aHajIu3a
uH(poOpMaIuU; U3BJIEKaTh W UHTEPHPETUpPOBaTh HHGOpMAIMIO U3 TpaduKoB
peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 ki1ace

Uucna v BEIYUCIEHUS:

° WCMOJIb30BaTh  HayajbHbIE  MPEJACTABICHUS O  MHOXECTBE
JNEeUCTBUTEIBHBIX YUCEN 11 CPABHEHUS, OKPYIJICHUS U BBIYMCIICHUMN; U300paXkaTh
JEWCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOMN MIPSIMOM;

° NPUMEHSATh TIOHATHE apu(METHUECKOrO0  KBAJPAaTHOTO  KOPHS;
HAXOJIUTh KBaJpaTHbIE KOPHHU, HCMOJB3Yys MPU HEOOXOJAMMOCTU KaJIbKYJIATOD;
BBHITIOJIHATh TMPE0oOpa3OBaHMs BBIPAKEHUHN, COJEPIKAIIMX KBaJIpaTHBIE KOPHH,
WCIIOJIb3YSl CBOMCTBA KOPHEM;

° CpaBHUBATh M YIOPSAOYMBATH pPAIlMOHAIBHBIE M HppalMOHAIbHbIE
qyuca;

° BBITIOJIHATH apuMeTnueckue AEHCTBUS C pallMOHAIBLHBIMU YUCIaMU,
coueTras YCTHbIE M TNHUCHBMEHHBIC TMPUEMBI, BBIMOJHITh BBIUMCICHUS C
UppalrMoHaIbHBIMU YUCIAMU, OKPYTJIATH I€UCTBUTEIIbHBIC YHCIIA.

AnreOpanyeckre BbIpaXKECHHUS:

° BBINIOJIHATh ~ TOXJIECTBEHHBbIE  MpeoOpa3oBaHMsI  pallMOHAIBHBIX
BBIPKEHUI HA OCHOBE MPABWJI ICUCTBUI HaJ MHOTOWIEHAMU U alre0pandyecKuMu
JTPOOSIMU;

o OPUMEHATh MpeoOpa3oBaHUs BBIPAKEHUHN I PEUICHHs Pa3IUYHBIX

3a71a4 U3 MAaTEMaTUKH, CMEXKHBIX PEAMETOB, U3 PEATBHON MTPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA:

° noa0WpaTh MIPUMEPHI Iap YUCE, SIBISIOMUXCS PEIICHUEM JTHHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU;

° CTPOUTH B KOOPAMHATHOW IJIOCKOCTH TpadUK JMHEHHOTO YpaBHECHHUS
C JABYMSI TIEPEMEHHBIMH; TOJIB3YSCh IpaUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS;

° pelmarb CHCTEMbl JABYX JIMHEMHBIX YpaBHEHUH C  JIBYyMs
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NEPEMEHHBIMH, B TOM YHUCJIE TpadUUIecKy;

° OPUMEHSATh Tpa@UuecKue METOMbl MPHU PEIICHUU CUCTEM JIMHEHHBIX
YPaBHCHUM;

° COCTaBIISAITh M PEIIaTh CUCTEMY JIMHEHHBIX YPaBHEHUW MO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4yd IOJYYEHHBIN
pe3yJibTar;

° pelaTh JMHEWHbIE YPAaBHEHUS U YPABHEHHUS, CBOSIIHNECS K HUM;

° MPOBOJIUTh MPOCTEUIINE UCCICIOBAHUA YPAaBHEHUW U CHUCTEM

ypaBHEHUH, B TOM 4YHCIe C TMPUMEHEHHEeM TpadUYecCKUX TPEICTaBICHUN
(ycTaHaBIMBaTh, UMEET JTU yYPAaBHCHHE WM CHCTEMa yPaBHCHHWH PEIICHUS, €CIH
HUMEET, TO CKOJIbKO, U TIp.);

° NepexXoqnuTh OT CJIOBECHOW  (OPMYNIHPOBKH 3amadyd K  e€
anreOpandecko MOJACIH C TIOMOIIBI0 COCTABJICHUS YPABHEHHS WA CHUCTEMBI
YpaBHECHHH, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM  3aJiauu
MIOJTYYEHHBIN pe3yJyIbTar.

OyHKINU:

° MIOHUMATh M HCIOJIb30BaTh (YHKIIMOHAIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE O0O03HAYEHHUs ), OMPEACNATh 3HAUYCHHE (PYHKIIUMU IO
3HAYCHHUIO apTyMEHTAa; ONPeAeaTh CBOMCTBA (DYHKIUH T10 €€ Tpaduky;

. k
° CTpOUTh  TpaUKA  dJIEMEHTapHbIX  (QYHKIUAY = oY= Vx;

ONKCHIBATH CBOMCTBA YKAa3aHHBIX (DYHKIMII 1O rpaduKy.

9 kyacce

Yucna v BEIYUCIIEHUS:

° UCIIOJB30BaTh 3alUCHU OOJBIIUX M MajJblX YHUCEI C TOMOIIBIO
JEeCATUYHBIX ApOoOeH 1 CTeNeHel Yuca;

° HaXOJUTh 3HAYEHUS CTEMEHEW C MENbIMH MOKA3aTeNsIMH U KOPHEH;
BBIYUCIISITh 3HAYEHUS YHUCIOBBIX BBIPAKECHUI;

° BBITIOJIHATh MPUKUAKY pE3yJibTaTa BBIYMCICHUMN, OLICHKY YHCIOBBIX
BBIPAKCHUM.

YpaBHEHUS 1 HEPABEHCTBA:

° pemlatb JIMHEWHBIE W  KBaJpaTHbIE YypaBHEHUS, YpaBHEHWS,
CBOJISILIIMECS K HUM, MMPOCTENIIINE TPOOHO-paIlMOHaIbHbIE YPaBHEHNS,

° pelarbh TEKCTOBBIE 3a/laud aJireOpauvdecKUM CIOCOOOM € MOMOIIBIO
COCTaBJICHUS YPAaBHCHUS;

° MPOBOJAUTH MPOCTEUIIINE HCCIICIOBAHUSI ypaBHEHUN (yCTaHABIIMUBATh,
MMEET JIU YpaBHEHHE KOPHH, €CJIM UMEET, TO CKOJIBKO, U TIp.);

° MIPUMEHSITh CBOMCTBA YUCIIOBBIX HEPABEHCTB /IS CPABHEHMSI, OIICHKH;

peliaTh JIMHEWHbICE HEPABEHCTBA C OJHOW IEPEMEHHOW M WX CHUCTEMBI;, 1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABECHCTB;

° pemiath JUHEHHbIE HEPaBEHCTBA, M300pa)xkaTh PELICHHE HEPAaBEHCTB
Ha YKMCIIOBOM MPSMOM, 3alMCBIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB;
° pemath CHCTEMbl JIMHEWHBIX HEPABEHCTB, H300pa)kaTh peIICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM Hp}lMOﬁ, 34aIIMChIBATh PCHICHUEC C IMOMOIIbBIO
CHMBOJIOB,

° MCITI0JIb30BaTh HEPABEHCTBA MPH PEUICHUU PA3TMYHbIX 33/1a4.
AnreOpandecKkre BbIPaKCHHUS:
° NPUMEHSTh TOHSATHE CTENEHH C LEJbIM IO0Ka3aTeleM, BBINOIHAThH

npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETBIM IMOKa3aTeseM;
Koopaunate! u rpaduku. OyHKINK:

o n300pakaThb Ha KOOPAMHATHOM MPSMON Jy4H, OTPE3KH, UHTEPBAJIbI;
3aIMChIBaTh YMCJIOBBIE MPOMEKYTKH Ha aare0pandecKoM sI3bIKE;
U NOHMMAaTh M HCIOJIb30BaTh (YHKIMOHATbHBIE TIOHATHUS U S3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENCISATh 3HAYCHHE (PYHKIIUU TIO
3HAYEHUIO apTyMEHTA; ONpPEAeIsATh CBOMCTBA (DYHKIMHU IO ee TpaduKy;

° CTPOUTH TpaUKHU >JIEMEHTAPHBIX (DYHKIMI BHIA Y = S, y=x%y=
x3,y = /x,y = |x|; onuceIBaTh cBOiCTBA UKMCI0BOM QYHKINHU O €& rpaduKy;
° pacrno3HaBaTh PYHKIIUH U3YYCHHBIX BUJIOB,
° MOKa3blBaTh CXEMAaTUYECKH PACIOJOKEHHE Ha KOOpPJIWHATHON
IJIOCKOCTH rpadukoB N
dbyuKIME Buna: y = kx, y = kx + b, y = g,
y=x%y = Jx, y = |x| B 3aBUCHUMOCTH OT 3HAYEeHUII KODDDUIH-
€HTOB; OIINCHIBATH CBOMCTBaA PYHKIIMII.
10 kiacce
AnreOpandecKkre BhIPOKCHHUS:
° pacKIIaapIBaTh KBaIPaTHBIN TPEXUIIEH HA MHOKUTEIH;
° peo0pa3oBbIBATH PAIIMOHAIILHBIE BBIPAKEHUS.
YpaBHEHUS U HEPABEHCTBA:
° pemiatb JMHEWHbIE W KBaJApaTHbIE YpaBHEHUS, YpaBHECHHS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATILHBIE YPABHEHUS;
° peraTh CUCTEMBI IBYX JUHEHHBIX YPaBHEHUN C IBYMS TIEPEMECHHBIMA
Y CHCTEMBI JIByX YPaBHEHHI, B KOTOPBIX OJJHO YpPaBHEHUE HE SIBISCTCS JTUHEHHBIM;
° pelarbh TEKCTOBBIE 3a/1aud aJireOpanvdecKUM CIOCOOOM € MOMOIIBIO
COCTaBJICHUS YPaBHEHHI UM CHCTEMBI IBYX YPaBHEHH C ABYMS IEPEMEHHBIMU;
° OPOBOAUTH MPOCTEHIINE HWCCIENOBaHUS YpPaBHEHHM U CHUCTEM

ypaBHEHUN, B TOM 4YHCIIE C TMPUMEHEHHEeM TpaduUYeCKUX TPEICTaBICHUN
(ycTaHaBnIuBaTh, UMEET JIU yPABHEHHE WJIM CUCTEMa YPaBHEHUU pPEIICHUS, €CIU
HMMEET, TO CKOJIbKO, U TIp.);

° pemath KBaJpaTHbIE HEPABEHCTBA; N300paKaTh PEIIeHNe HEPABEHCTB
Ha YUCJIOBOU MPsIMOM, 3alKUChIBATh PEIIEHUE C TOMOIIBI0 CHMBOJIOB,;
° pemaTth  CHUCTEMbl  HEPABEHCTB,  BKJIIOYAIONIME  KBAAPATHOE

HEPaBEHCTBO; MU300paKaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YUCJIOBOM MPSMOMH,
3aIMChIBATh PEIIEHHUE C IIOMOUIBID CUMBOJIOB;
° HCIIOJIb30BAaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.
Koopaunate! u rpaduku. OyHKINUK:
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° CTPOUTh M H300pakaTh CXEMAaTHYeCKH TpauKu KBaIpaTUYHBIX
(GYyHKIMI, ONMCBIBATh CBOMCTBA KBAAPATUUYHBIX (PYHKLMH IO UX rpadukam;

° pacrno3HaBaTh KBaJpaTUUHYIO (pyHKIHIO 11O popMylie U 1O rpaduky,
IPUBOJUTH IMPUMEPHI KBAJAPATUUHBIX (YHKIUN W3 peaibHOM KU3HHU, (PU3UKH,
IrE€OMETPUH.

ApudmeTrueckas U reoMeTpUYECcKas IPOrpeccuu:

° pacrno3HaBaTh apu(PMETUUECKYIO U TEOMETPUUYECKYIO IPOIPECCUH TIPU
pa3HbIX CrlocoOax 3aaHus;

° BBITMIOJHATh BBIYUCIICHHUS C HCIOJb30BaHHEM (opMmyn N-ro dwieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB;

° U300paxkaTh WIECHBI OCIEIOBATEIBHOCTH TOUKAMH Ha KOOPJIMHATHOMN
IJIOCKOCTH;

° pemaTh 3aa4M, CBSI3aHHbBIE C YHCIOBBIMHU MOCIEAOBATEIbHOCTIMH, B
TOM 4YHCII€ 33JaYd W3 PEaJbHOM XU3HU (C MCIOIb30BAHUEM KAaJbKYJIATOPA,
UG POBBIX TEXHOJIOTHI).

CrnenuaJjibHble IpeIMeTHbIE Pe3yJbTAThI:

° BJIAQJICHUE 3PUTEIBHO-OCSI3aTENbHBIM CIIOCOOOM OO0CIEIOBaHUS U
BOCHPUATUS  LBETHbIX (WM  KOHTPACTHBIX, UEPHO-0ENbIX)  pesibeHbIX
U300paXeHU MPEIMETOB, KOHTYPHBIX H300pak€HUN IeOMETpUYECKHX (uryp u
T.II.

° YMEHHE BBIMIONHATH TPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
T€OMETPUYECKHE MTOCTPOEHHUS, TOCTPOEHUE TpaPpuKOB (YHKLIMMA, TUarpaMM U T.II.

° YMEHUE UWTaTh IBETHblE (WM KOHTPAcCTHbIE, YEpPHO-OEIbIC)
penbedHbie rpaduKH 3JIEMEHTAPHBIX (YHKIUNA Ha KOOPAUHATHOM MJIOCKOCTH.

° BJIAJCHUE TMpaBWIAMHM 3alMCH  MareMaruyeckux Gopmyn U
CHeUalbHbIX 3HAKOB.

° BJIa/ICHUE TIpUEeMaMu NpeoOpa30BaHUsI MAaTEMATUYECKUX BBIPAKEHUH.
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TemaTnyeckoe JIAHUPOBAHUE 10 Y4eOHOMY KypCY «AJredopa»

7 kaacc

(3 waca B Hege10, Bcero 102 yaca)

Ha3Banmue
pa3zaesa (Tembl)
(4mncy10 YacoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

BBognbie ypoku
u YpOKH
MMOBTOPEHHS.
Ywucna u
BEIUHCIICHHS.
PanmonanbHble
yucna. (8 4.)

HcTopus BO3HMKHOBEHHUS anreOphl, MpeAMET M3YUYEHHUs aureOpsbl.
Myxamen 6en Myca ans-Xope3mu. [loBropeHue mo temam Kypca
MaTeMaTHKU 5-6 KJaccoB: IEHCTBUS C PALlMOHAIBHBIMU YHCIAMH,

IIPU3HAKA  JE€JIMMOCTH, IIPONOPLUH, MPOLEHTHL.  Pemenue
OCHOBHBIX 33/71a4 Ha JpOOW, TMPOLEHTHl M3 PEabHOW MPaKTHKH.
PeanbHble 3aBUCUMOCTH. [Ipsamas u oOparHast
IIPOIOPLIOHAIBHOCTH.

MOJTy4yaTh 3HaHUS 00 MCTOPUU BO3HUKHOBEHUS aJreOphbl U
npeaMeTe u3ydeHus anreopsl, o Juodante, o Myxameze
6en Myca anb-Xope3mu;
CUCTeMaTH3HpoOBaTh W oboramarb
OOBIKHOBEHHBIX U IECATHYHBIX JIPOOSIX;
CpaBHMBAaTh W YIMOPAJOYMBATH ApoOHU, MpeoOpazoBbIBast
npu HEOOXOAMMOCTH JIeCATUYHBIE npoou B
OOBIKHOBEHHBIC, OOBIKHOBEHHbIE B JIECATUYHBIC, B
YaCTHOCTH B OECKOHEUHYIO JACCITHYHYIO IPOOH;

OPUMEHATh  Pa3HOOOpa3zHble  CIOCOOBI U MPUEMBI
BBIYUCIICHUSA 3HA4YCHUI JIPOOHBIX BBIPAKECHU,
COJlepKalliX OOBIKHOBEHHBIE U JECATUYHBIC JpOOH:
3aMEHSATh TP HEOOXOIUMOCTH JIECATUYHYIO ApOoOh
OOBIKHOBEHHOH ¥ OOBIKHOBEHHYIO JECATUYHOM,
MIPUBOJIUTH BhIpakeHHE K hopme, Haubosee y1o0O0HON 1S
BBIUMCIICHU, MpeoOpa3oBbIBaTh APOOHBIE BHIPAKECHHS Ha
YMHOXKEHHE U JCJICHUE JECATUYHBIX JAPOOEH K IeHCTBUIM
C IENBIMH YUCIIAMU;

ONEepUpOBaTh  MOHATHEM  '"UMCIOBOE  BBIpaXKeHHE'
AQHAIM3MPOBATh  BBIPAKECHHS, pACMO3HABaTh YHCIIOBBIC
BBIPOXCHUS; HAXOJIUTh 3HAYCHHS YUCIIOBBIX BBIPAKCHHUH C
Y4ETOM NOPSIAKA IEUCTBU;

pemaTh 3aja4yd Ha YacTH, NIPOIEHTHI, MPOMOPIHH, Ha
HaxoXJAeHue JpoOu (IpOIeHTa) OT BEIUYHHBI U
BEJIMYUHBI 1O €€ apodu (MpoIeHTy), Apodu (MporeHTa),
KOTOPBIN COCTaBJISET OJIHA BEJIMUMHA OT JIPYTrOif;
MIPUBOINTH, pa30upaTh, OIIEHUBATh PA3TUYHBIC PEIICHNUS,
3aliCH PEIICHUN TEeKCTOBBIX 3a]1a4;

3HAHUA 00




pacrno3HaBaTh U OOBSCHSTH, ONMUPAsCh Ha OIpEIeiICHHUS,
psIMO IIPONOPLIMOHAIIbHBIE u o0partHO
IPONOPLUUOHAIBHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMM;
MPUBOJUTh IPUMEPBl 3TUX 3aBUCUMOCTEH U3 pPEalbHOIO
MUPA, U3 JPYTUX Y4eOHBIX MIPEIMETOB;

pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33/a4d Ha ApoOw,
HOPOLEHTHI, IPAMYI0 U OOPAaTHYIO IPOMNOPLIUOHATBEHOCTH,
IIPOIIOPLIUH.

Anrebpanueckue
BBIPKEHUSI.
Toxnecta. (9

q.)

DykBeHHbBIE BBIDOKEHUS WU BBIPAKEHUS C IEPEMEHHBIMHU.
JlomycTtumele 3HAYECHUS IIEPEMEHHBIX. DOopMyIIBL.
IIpeoOpa3oBanue OYKBEHHBIX BBIPRKEHUI, PAacCKpbITHE CKOOOK U
IIPUBE/ICHNE NTOJOOHBIX CIIaracMbIX.

OBJIAJIETh anredpandeckoit TEPMHUHOJIOTHEH u
CUMBOJIUKOW, TPUMEHATh €€ B IPOLIEcCe OCBOEHUS
yueOHOro MaTepuana;

HaXOJWTh 3HAUY€HUs OYKBEHHBIX BBIPAXKEHUM Mpu
3a/laHHBIX 3HAYEHUIX OYKB;

BBITIOJIHATH BBIYHUCIICHUS IO (POPMYIIaM;

(hopMyIIHpOBaTh CBOWCTBA CIOXKEHUS U YMHOXKECHHS YHCET]
(mepeMecTUTENbHOE, COYETaTEeNIbHOE, PaCIpPEIEIUTEIbHOE,
CBOICTBa, CBSI3aHHBIC C HYJIEM M €IUHUIICH), 3alHUCHIBATH
uX B BUJE HOPMYII;

OPUMEHSATH (HOPMYJIBI IS pAllMOHAIN3ALUHN BBIYUCICHUH;
COCTaBJIAITH (OPMYJTy UETHOTO uHcia U (dopmyny
HEYETHOT'0 YNCIIa, YUCIIA, KPATHOTO JAHHOMY;

OOBSACHATH MOHATHE TOXKIECTBA;

BBIMOJIHATh ~ TOXJIECTBEHHbIE IPeoOpa3oBaHMs  LEJNbIX
BBIPQ)KCHUH C IEPEMEHHBIMU HAa OCHOBE CBOWCTB CIIOKEHUS
U YMHOXEHMS: TPHUBOAMTH MNOJOOHBIE  CllaraeMble,
pacKpbIBaTh CKOOKHU, Mepe]l KOTOPBIMU 3HAK «ILTIOC), 3HAK
«MHHYC)», MHOKUTEIIb;
MPUMEHITh  TOXJECTBEHHbIE  IpeoOpazoBaHUs s
YIPOILEHNUS BEIPAXKEHUH C IEPEMEHHBIMU;
MIPOBOJUTD JI0Ka3aTeJIbCTBO TOKJIECTB pa3HbIMU
CIOCOOaMH.
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VYpaBuenus. (8

q.)

YpaBHeHHe H €ro KOpHHU. JIMHEHiHOE ypaBHEHHE C OJHOU
IepeMeHHON. Penienue 3a1a4 ¢ NOMOIIBIO YPaBHEHUM.

ONEPUPOBATH MOHATUSIMH: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW NEPEMEHHOW, KOPEHb YPaBHEHHs, PaBHOCHJIBHOE
YpaBHEHUE;

IIPOBEPSTh, SBIAETCA JM KOHKPETHOE YHMCIO KOpHEM
ypaBHEHUS; O0BACHATH, UTO 3HAUUT PELIUTh YPABHEHHUE;
(bopMyIHpOBATH M IPUMEHSATH CBOMCTBA YPAaBHEHHS,
OOBSCHATh, KAaKO€ YpaBHEHHE Ha3bIBACTCS JIMHEWHBIM;
pacro3HaBaThb  JIMHEMHOE  ypaBHEHUE;  ONPEIEIATH
KOJIMYECTBO KOPHEH, CIIOCO0 pelIeHus;

peumiath  ypaBHGHUS BHAAa ax=D mnpu  pasaMuHBIX
3HAUEHMsIX a M D, a TakkKe HECIOKHBbIC JIMHEHHbBIC
YpaBHEHUSI C OJHOM MEPEMEHHOW, CBOJAIIMUECS K HUM,
NpPUMEHSA MPaBUiia MEPexoaa OT UCXOAHOTO YPAaBHEHUS K
PaBHOCWIIBHOMY €My 0oJiee MPOCTOr0 BUA;

COCTaBJISITh M peulaTh YpaBHEHHE [0 YCJIOBHUIO 3aJlayu,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7a4H
NOJIYYEHHBIH pe3ynbTart.

Oyukuuu. (14 4.)

Koopaunara Toukm Ha npsmoin. PaccrosHue Mexay IByMs
TOYKaMH KOOpJIMHATHOM mnpsimod. IlpsMoyrombHas cucrema
KOOpAWHAT Ha TUIOCKOCTH. [loHsTHE (YHKIMS. BBIUYMCICHHUE
3HaueHud QyHkuil o Qopmyne. I'papux dynkum. Jlunelnas
¢byukus u e€ rpaduk. IIpsmas mponopuuoHaIbHOCTh. UTeHue
rpadMKOB peanbHbIX 3aBHCcUMOCTEi. ['paduk pyHKINH Y = |X|.

n300paxkaTb ~ Ha  KOOPAMHATHOM  MpsIMOM  TOYKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOPANHATAM;

ONEpUPOBaTh MOHATHUAMHU: KOOPJAUHATHASL  IJIOCKOCTH,
IPSIMOYTOJIBHAsA CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
abciucca, opAnHaTa;

OTMEYaTh B KOOPJIMHATHON INIOCKOCTU TOYKH 10 3a/1aHHBIM|
KOOpJUHaTaM; CTPOUTH rpaduxu HECJIOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX POPMYyJIaMHu;

ONEepUpPOBaTh MOHATHAMH: (YHKIUS, Tpaduk (YHKIUY;
rpaduK 3aBUCHUMOCTH, apryMeHT (yHKIMM, 3HAYCHHE
dbyHKIIMHM, 00MacTh OmpeaeneHus (PyHKIIMU; OBJIAJEBaTh
(YHKIIMOHATILHON TEPMHUHOJIOTHEH;

paccmarpuBaTh crnocoObl 3amaHust QyHkuuu (popmyna,
Tabauma, rpaguk); NPUMEHATh, U3y4aTh MPEUMYILECTBA,
WHTEPIPETUPOBATH TpadUUecKuii criocod MpeacTaBICHUS
U aHaJM3a pa3HooOpa3HOH KU3HEHHON HH(OopMaIuy;
paborath ¢ rpaguyecKuMH H300paKEHUSIMH, TAOJIUIIAMH,
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OCBaMBaTh AJTOPUTM BOCHPUATHS rpaduuecKuX 0ObEKTOB,;
COCTaBIISITh TAOIHIIBI 3HAYCHHUN (DYHKIINIA;

UCIIOJIb30BaTh HOBbIE TEPMUHBI B MAaTEMAaTUYECKOI pedn U
(YHKIMOHATBHYIO CHMBOJIMKY JIJISI 3aIMCH (PaKTOB;
BBIUHUCIIATH 1O (popMylie 3HaueHHne QyHKIMHU 110 33JaHHOMY)
apryMeHTy ¥ 3HAu€HHE apryMeHTa 10 3aJaHHOMY)
3HAYCHHIO (DYHKIIHH,

HaXOJWUTh 3HAYCHHE (YHKIUHU IO W3BECTHOMY 3HAYCHUIO
aprymMeHTa M pemarb OOpaTHYI 3ajady IO TIpaduky|
GbyHKINY;

CTPOUTH TpapUKH PYHKIHIH 110 TOUKaM;

NPUMEHSTHh TOJNyYeHHbIE 3HAHWUA Ui HWHTEPIpETaluu
rpaduuecKoro U300pakxeHus peajibHbIX 3aBUCUMOCTEH;
ONEpUpPOBaTh IOHATUEM JUHEHHass (yHKUUsA, Trpaduy
JUHEHHON QyHKIMHU (TIpsiMast);

pacnio3HaBaTh JiMHEWHYyH ¢yHKIMi Yy = kx + b,
OINKCHIBaTh €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHUH
ko3 durrento K u b;

ONEepUpPOBaTh TOHATHEM YIVIOBOM KO3(D(PUIMEHT NpsIMOH
(rpaduka TMHEWHON QYHKIINH);

CTpouTh rpaduku TuHeHHON QyHKIMH, QyHKIWH Y = |X|;
NPUBOJUTh  IPUMEPHI  JIMHEHHBIX  3aBUCUMOCTEN B
peabHBIX MpOIeccax U SBICHUSX.

paccMaTpuBaTh YacTHbIE Cy4yau JUHEHHOW (QyHKUIMU U UX
rpadukuy;

uccienoBaTh CBoiicTBa (yHKUMHM 1O QopMmyie U 10
rpaduky;

CTPOUTH IpaduKu JIUHEHHBIX QyHKIUH Buga y=KX+b, y=Db,
y=Kkx;

pacro3HaBaTh MPSAMYIO TPOTOPIHOHATBLHOCTH 1O OpMYIIe
U rpaduKy;

NPUBOJUTh  NPUMEPHl  JMHEHHBIX  3aBUCUMOCTEN B
peanbHBIX MPOLECCaX U SBICHUSX;

ucciaenoBaTh  Kak  Biuser  koddduiment K Ha)
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pacrnosoxeHue rpaguka B KOOPIAMHATHOMN IUIOCKOCTH M HA|
B3aMMHOE TOJIOKEHHE JIBYX TPa(HKOB;

HAaXOJUTh TOYKY IEPECeUCHHs ABYX Ipa(uKOB JTMHEHHBIX
(GyHKIMH Tpa@UUECKH U aHATTUTHYECKH.

Cremnenb c
HaTypaJIbHBIM

IoKasarelieM |
e¢ coiictBa. (13

9.)

OrnpezielieHHe CTETICHU ¢ HaTypaJIbHBIM MTOKa3aTeleM. Y MHOKCHHE
U JIeJICHWE CTENeHEH. BO3BEJEHHUE B CTENEHb MNPOU3BEACHUS U
crenneHd. OAHOWIEH W €ro CTaHJApPTHBIA BHUI. YMHOXCHHUE
OJIHOYJICHOB. BO3BEJICHUE OJHOUYICHA B CTENEHb. (PYHKIIMH y=x2,
FX3 U uX rpaduKH.

NPUBOJIUTH YMCIIOBBIC U OYKBEHHBIC TIPUMEPHI CTEIICHH C
HaTYpaJbHBIM  IIOKa3aTeleM, OOBSACHAS  3HAUYCHUS
OCHOBAaHHUs CTCNIEHH W IIOKAa3aTellsl CTENCHH, HaXOIUTh
3HaueHus creneHel uga a" (a— M06oe palMOHATBLHOE
YHCII0, N— HATYypaIbHOE YKCIIO);

BBIYMCIATh 3HAYEHHE BhIpaXKeHMil Buga a', rae N -
HATypaJIbHOE YKCIIO TIPH JIFOOBIX a;

HAXOJIUTh 3HAYCHHs BBIPAKCHUH, CONEPKAIIUX CTENECHb C
HATYpaJIbHBIM [TOKAa3aTeIeM, TI0 TIOPSIKY JICHCTBHIA,
(hopMyJIIpOBaTh, 3aMMKUCHIBATH B CHMBOJUYECKOW (hopMe U
00OCHOBBIBaTh CBOWCTBA CTENECHU (YMHOXXCHHE W JICJICHUC
CTETIEHEH, BO3BEICHHE B CTENEHb MPOM3BEACHUS U
CTEIEHN);

MPUMEHSTh CBOWCTBAa CTENEHH IS TNPEoOpa3OBaHHS
BBIpQXKCHU ¥ BBIYUCICHUN, M1 BBEICHUS MOHATHS
HYJIEBOM CTEIICHH YHUCIIA;

OTIEPHPOBATH TIOHSATHEM «OJTHOUICHY;

pacro3HaBaTh OJHOWIEH W OJHOWICH CTaHJApTHOTO BHIA,
MPUBOUTH OJJHOUWIEH K CTAaHAaPTHOMY BHUY;

BBIMIOJIHATG  YMHOKEHHE OJHOWICHOB W  BO3BEICHHE
OJTHOUJIEHA B CTEIIEHb;

MPUMEHSTh paHee TOydYeHHbIE 3HAHHWA O CBOWCTBAX
CTETICHH.
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MHOroujeHsl.

MHorounien u ero crangapTHblii Bua. CllO)K€HHE W BbIYMTAHUE | ® pACIO3HABaTh MHOIOWIEH M MHOIOWIEH CTaHAapTHOIO
(394.) MHOTOWIEHOB. Y MHOEHUE OJHOWICHA Ha MHOTOWIEH. BBIHECEHUE BUJIA;
O0IIero MHOXHUTENI 3a CKOOKM. YMHOXEHHME MHOIOYJICHAa Ha | ® IPUBOJUTH MHOI'OWIEH K CTaHAApTHOMY BHIY;
MHOroujieH. Pa3ioxeHue MHOrowieHa Ha MHOXXMTEIU CIOCOOOM | @ OIIpenessaTh CTENIEHb MHOTOUJIEHA;
IpYNIUPOBKU. BO3BEIEHHE B KBAJpaT U B KyO CyMMBI M Pa3HOCTH | ® BBINOJHATH [PeoOpa3oBaHUsl LEJIOTO0 BBIPAXKEHHUS B
JBYX BbIp@XEHUU. Pa3noxeHne Ha MHOXWUTEIM C IIOMOIIBIO MHOTOWIEH  TPUBEACHUEM  MOAOOHBIX  ClIaraeMbIX,
dopmyn KBaapara CyMMbl U KBajpaTa pa3HOCTH. YMHOXKECHHE pacKpbITHEM CKOOOK;
Pa3HOCTH JIBYX BBIP@XKEHHUH Ha UX CyMMY. Pa3iio)keHHe pa3HOCTH | ® BBIIOJHATH YMHOXEHHE OJHOWIEHA HAa MHOIOUWIEH H
KBaJpaTOB HA MHOXKMUTENU. Pa3nokeHne Ha MHOXKHUTEIN CyMMBbI U MHOTO4JIeHa Ha MHOTOWIEH, MpPHUMEHATh (opMyJibl
pazHocT KyOoB. IlpeoOpazoBaHue 1€70ro BBIPDAKEHUS B KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH;
MHorowieH. [IpumeHenue pa3auuHbIX COCOOOB AJIS PA3JIOKEHUs | ® HUCHOJIb30BaTh  TePMHH  "(GOpMyllbl  COKpalIEHHOTO
Ha MHO>KUTEIIH. YMHOXEHHUS"
® OCYILECTBIIATh PA3JI0KEHUE MHOIOUJICHOB HA MHOXHUTEIH
nyTéM BBIHECEHMSI 3a CKOOKM OOIIEro MHOMXHUTENs,
npuMeHeHHs (GOpMyNbl pPa3HOCTU KBaJApaToB, (Gopmyl
COKpAIIEHHOTO YMHOXKEHHUSI, CI0c00a TpyIITHPOBKH;
® [IPUMEHATH NpeoOpa3oBaHNE MHOTOUYJICHOB JJISl PELICHUS
Pa3IMYHBIX 3a/1a4 U3 MaTEeMaTHKHU, CMEKHBIX MPEIMETOB,
W3 peaJbHON NPAKTUKH;
® 3HAKOMUTbHCS C UCTOPUEH pa3BUTHs MAaTEMaTHKU.
IToBropenne u | [loBTOpeHHE OCHOBHBIX MOHSATMH M METOJOB Kypca 7 Kiacca, | ® BbIOMpaTh, MPUMEHATh OLIEHWBATh CHOCOOBI CPAaBHEHMS
o0oO11eHHe. 0000111eHNe 3HaHUH. Yucelsl, BBIYUCICHUN, NPeoOpa3oBaHUN  BbIPAXKECHHUI,
(114.) pELICHNs YPaBHEHMUI;
® OCYIIECTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yJprara BBIYUCIICHUH,
npeoOpazoBaHuii, MIOCTPOCHHIA;
® pemaTh 3aJaud M3 peaJbHOW JKU3HH, TPHUMEHSTh
MaTeMaTHYeCKUe 3HaHUS JUIsl pellleHus 3ajad U3 IpYrux
IIPEIMETOB;
[ J

pfiiatb TEKCTOBBLIC 3a/ayH,
CHoCOOBI pelIeHHs 3a/1a4H.

CpaBHMBaTh, BBIOMPATH

8 kiace

(2 yaca B HeneJ110, Bcero 68 yacon)
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Ha3Banme
pa3zaesa (Tembl)
Kypca (4uciao

OcHOBHOe coiep:kaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
[ToBTOpeHue Crenenp ¢ HaTypalbHBIM IIOKa3aTeleM U €€ CBOWCTBA; aKTyaJM3UpPOBATh UMEIOLIUECS 3HAHUS U YMECHHUS;
Kypca anreOpel 7| mpeoOpa3oBaHWE IENbIX  BBIPAKCHHHA. pPEIICHUE  JTUHEHHBIX BBITIOJIHATH TPEHUPOBOYHBIC 3aJaHUsl, KOPPEKTUPOBATH

kiacca. (5 4.)

ypaBHeHUU. Penienue 3a1a4 npu nNoMoOIIH JIMHEHHBIX YPAaBHEHUH.

CBOU 3HAHHA U YMCHUS,
OTBCYATh HaA HWTOI'OBBIC BOIIPOCHI
JOCTHIXCHU.

U OICHUBAaTh CBOU

YpaBHeHus 51
HEpaBEHCTBA.
Cucremsl
JIMHEHWHBIX
ypaBuenuit. (15

q.)

JIuHeitHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk.
[lonsiTHE cHCTEMBI JTUHEHHBIX YPaBHEHHUU C IBYMs IIEPEMEHHBIMH.
Pemienue cuctem JMHEHHBIX YpaBHEHHMH CIOCOOOM IOJICTaHOBKH,
criocoboM cioxeHus. ['paduueckwii METOA PpEHICHHS CHCTEM
JMHENHBIX YpPAaBHEHUN C JByMs IepeMEHHBbIMU. Perienue 3agad c
IIOMOUIBIO CUCTEM JIMHENHBIX YPaBHEHUH.

noa0UpaTh NPUMEpPHI Map YUCE, IBISIOIUXCS pelICHHEM
JIMHEHHOI0 ypaBHEHUS C JIByMS IIEPEMEHHBIMY;
HaXOJUTh LIeJble peleHus MyTéM nepedopa;
BbIpaXaTb W3  JIMHEMHOrO  ypaBHEHHS C
IIEPEMEHHBIMH OJJHY IIEPEMEHHYIO Y€pe3 APYTYIO;
CTPOUTH B KOOPAMHATHOH IJIOCKOCTH IpaduK JTUHEHHOTO
YpaBHEHHUS €  JIByMs  II€PEMEHHBIMM;  IOJIb3YAChH
rpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUS;
pa3iauyaTh NapajulebHbIe U NePeCceKatoIecs NpsMbIe 110
UX YPaBHEHHUSIM;

UCCJIEIOBaTh BOMPOC O KOJUYECTBE PEIICHUH CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHHH Ha OCHOBE ()YHKIIMOHAJIHHO-
rpauyecKux MpeacTaBIeHU ypaBHEHMUS,;

UCIMOJIb30BaTh TpaUUecKUil MeTOJ| JUIsl pelieHHs] CUCTEM
JUHEHHBIX  YpaBHEHUH €  JABYMs  NEPEMEHHBIMH
(orpaHUYeHHO);

pelaTh CUCTEMbI JIBYX JMHEHHBIX YpaBHEHHUH C JIBYMS
IIEPEMEHHBIMU NTOJCTAHOBKOM M CIIOKEHUEM;

COCTaBIISITh W pellaTh ypaBHEHHE WU CHUCTEMY
YpPaBHEHHH IO YCIOBHUIO 3aJaud, WHTEPIPETUPOBATH B

JIBYMsI

COOTBETCTBUM C KOHTEKCTOM 3aJlayd  MOJyYEHHBIN
pe3yJIbTarT.
Anrebpanueckue | PanmonanbHble BeIpakeHUs. AnreOpandeckas 1po0b. JlomycTumele 3aIlMCBIBATh AJreOpandecKre BhIPAKEHUS;
BBIPaKEHUSI. 3HAYEHUS! TMEPEMEHHBIX B JAPOOHO-PALMOHAIBHBIX BbIPAKEHUSIX. HaXOJUTh o0nacTb JIOTTYCTHUMBIX 3HaYeHUI
Anrebpanueckast | OCHOBHOE CBOWCTBO JpOOM, COKpalleHHe alredpandeckux apooeii, palMOHAIBLHOTO BBIPAYKEHUS;
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Ipo0b. (22 4.)

MpHUBEICHUE anredpandyeckux apobeil K o0lieMy 3HaMEHaTeNo.
CnoxxeHue U BbIYMTaHUE JIpoOEH ¢ OJIMHAKOBBIMHU 3HAMEHATEIISIMU;
CIIO)KEHHE U BbIUMTaHUE JApoOel ¢ pa3HbIMU 3HAMEHATEISIMH,
YMHOXEHHE ApoOeli; BO3BeACHHE JApoOM B CTCNCHB, JCIICHUE
Tpooei. [IpeobpazoBanue palMOHATBHBIX BBIPAXKEHUI.
[ToacraHoBKa BBIpA)KEHUH BMECTO IEPEMEHHBIX.

¢byuknus y = K/X (obparHas mpomopruOHAIBHOCTE) U €€ Ipaduk
(rumiepbouta).

BBIIOJIHATh YMCJIOBbIE IIOACTAHOBKM M  BBIYUCISTH
3HaYEHHUE JIpOOH, B TOM UHUCIIE C IOMOULIbIO KaJIbKYJIATOPA;
(dbopMynMpoBaTh OCHOBHOE CBOMCTBO airedpanyeckon
IpoOuW M TPUMEHATh €ro Juis IpeoOpa3oBaHUs ApoOeil:
COKpalllaTh palUOHAIbHbIE JpOoOU, MPUBOIUTH IpoOb K|
3aJJaHHOMY 3HaMEHATEIIIO;

BBINOJIHATH IEHCTBUS € allreOpandeckuMu Ipo0smu;
BBITOJIHATh CIIOKEHHE, BBIYMTAHUE, YMHOXKEHUE, JeIICHHE
U BO3BEJEHHE B CTENEHb palMOHAJIBHBIX Jpo0el mpH
npeoOpa3oBaHUU PALMOHAIBHBIX BBIPAKEHUHA C YYETOM
nopsijika n1eicTBui;

JIOKa3bIBaTh TOXJAECTBA, COJEPKAlIUE palUOHAJIbHbIE
apobu;

NPUMEHATHh TPEOOPA3OBAHUS BBIPAKCHUN Ui PEIICHHS
3ajay;

BBIpAXKaTh TIepeMEeHHble u3 GopMmyn ((PU3NIECKHX,
reOMETPUUECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYALlUN);
pacno3Harh QyHKLHIO Y=K/X U €€ rpaduk;

cTpouTh rpaduk (QYHKIUMM 10 TOYKaM, ONMCHIBATH
CBOICTBa (YHKIMHM (OrpaHUYEHHO); AaHAJIU3UPOBATH U
MOKa3bIBaTh CXEMATHUYECKH MOJI0KEHNE Ha KOOPIUHATHON
IUIOCKOCTH Tpaduka B 3aBUCHUMOCTH OT 3HAuY€HUS
KodpduireHTa.

Yucna
BBIUNCJICHHUS.
KBanpatHbie
KOpHHU. (19 4.)

PanuonaneHble W HppallMOHAIBHBIE  YHCIIA;  MHOYECTBO
PAlMOHAIIBHBIX  YHUCEJ, CPAaBHEHUE pPAlUMOHAIBHBIX  YMHCEIl,
JNEUCTBUA €  palMoHalIbHBIMU  4yHuciamu. [IpeacraBinenue
palroHaIbHOTO 4YHUCHA JEeCATUYHON ApoObro. Pacmo3znaBaHue

UppAaLlMOHANBHBIX ~ uucen. MppauuoHanbHOCTH — YMCIa V2.
JlecsiTuunble MPUOTMKESHHS] UPPALMOHANBHBIX Yrcenl. CpaBHEHHE
HUppaMOHATBHBIX YKcesl. KoHeuHbie 1 0eCKOHEUHBIE JeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN; JCHCTBUTEIbHBIC
yuciaa Kak OECKOHEYHBIE JIeCATUYHBIE JpoOHU. B3aUMHO
OJHO3HAYHOE COOTBETCTBHE MEXKITY MHOKECTBOM
JNEHCTBUTEIBHBIX YHCEI W MHOXXECTBOM TOYEK KOOPIWHATHOMN

pa3BUBaTh TIPEACTABJICHHUS O YHCIAX: OT MHOXECTBa
HaTypaJbHbIX YHUCENI JO0 MHOXECTBA JIEMCTBUTEIBHBIX
YHCETT,

O03HAKOMHUTBCS ~ C  BO3MOMKHOCTBIO  MpEACTaBICHUS
NEHCTBUTENILHOTO YHCIIa KaKk OECKOHEYHOHW MeCITUYHOMH
Ipobw, MIPUMEHSTh JIECATHUYHEIC PUOTMKESHUS
paIrMOHATBHBIX U UPPAIMOHATBHBIX YHCEIT,

M300paxarh JCHUCTBUTEIbHBIC qyciia TOYKaAMH
KOOPJIMHATHON IIPSIMOIL;

3aIMChIBATD, CpaBHUBATH u YHOpSI0YUBATh
JIeHCTBUTEIIHLHBIC YHCIIA;
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npsaMoil. CpaBHeHHE NEHCTBUTENbHBIX 4YHCeN, apu(METHUYECKHE
JICUCTBUSA C IEUCTBUTEIIbHBIMU YUCIIAMHU.

KBangpaTHble KOpHM; apu(pMETHYECKHH KBaJpaTHBI KOpPEHb.
YpaBHeHHE BUAA X? = a. HAXOXKICHHE NPUOIMKEHHBIX 3HAUEHUN
KBaJpaTHOro KopHA. KBagpaTHBI KOpPEHb M3 IPOU3BEICHUSA U
IpoOu; KBagpaTHBI KOPEHb U3 CTEIICHU; BEIHECCHHE MHOMKHUTEIS
U3-1I0Jl 3HAaKa KOPHs; BHECEHUE MHOXMTEISA I0J 3HAK KOPHS.
[TpeoOpa3zoBaHue BbIpaXKEHUM, COEPIKALIUX KBaIpaTHbIE KOPHHU.

®ynkuus y=vx v¥/x u ee rpaduk.
[Mpocreiinre uppanuoHanbHble ypaBHeHus +/ f(x) = a,/f(x) =

Vg ().

BBIIIOJIHATB, COYETass YCTHBIE U IMUCBMEHHBIC IIPUEMBI,
apudmeTnyeckue ACUCTBUS C PAIIMOHAIBHBIMU YHCIIAMU;

OpPE/ICTABIATh  pallMOHAIBHBIC — YKMCIa  JCCATHYHON
JPOOBIO;
MOJIY4UTh npeICTaBICHNUE 0 3HAYUMOCTH

JEHCTBUTENFHBIX YUCENl B MPAKTUYECKOH JeATETbHOCTH
4eJI0BEKa;

(bopMyIHpOBaTH OIpeeIeHUEe KBAaJPATHOTO KOPHA U3
qucia, apu(pMETHYECKOro KBaIpaTHOTO KOPHS;

MPUMEHSTH OTIEPAIMIO U3BIICUCHHS KBAIPATHOTO KOPHS U3
qucia, UCTIOb3YS MPU HEOOXOJUMOCTH KaJIbKYJISATOD;
OLICHMBATh KBaJpaTHbIE KOPHH IIENBIMH YHCIAMU U
JECATUYHBIMH JIPOOSIMU;

pacro3HaBaTh GYHKIMIO Y=VX U TpaduK yHKIHH;
cTpouTh Trpaduk (QYHKIUKU 1O TOYKAM, OIUCHIBATH
cBoiicTBa  (yHKLHH, MOKa3bIBaTh CXeMaTUYEeCKH
MOJIOKEHHE TpaduKa Ha KOOPIUHATHOM IIIOCKOCTH;
CpaBHUBaThb M  yNOPAJOYMBATH  pALOHAIbHBIE U
UppalroHaIbHBIE YHCJA, 3alHiCaHHBlE C TOMOIIBIO
KBaJ[paTHBIX KOPHEH;

HICCIIEI0BATh yPABHEHHE X° = &, HAXOAWTh TOYHBIC M
npuOIKEHHBIE KOpHU 1pH a > 0;

HCCIIEN0BATh CBOMCTBA KBAJPATHBIX KOPHEH, NPOBOIS
YHCIIOBbIE 9KCHEPUMEHTHI C UCTIOJIb30BaHUEM
KaJIbKYJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOMCTBAa apHU(PMETUUYECKUX KBaJPATHBIX
KOpHEH;

IPUMEHSATH UX Ul IPpeoOpa3oBaHus BBIPAKEHUIA;
BBIHOCHTh MHOXWTEJIh W3-TIOJl 3HaKa KOPHS, BHOCHUTH
MHOYHTEJb 110/ 3HAK KOPHS;

BBITTOJTHATE TIPEOOPA30BAHUS BBIPAKCHHUN, COJEPIKAIIUX
KBaJpaTHbIC KOPHH;

U3y4aTh CIOCOOBI OCBOOOXKIACHHSI OT UPPALIMOHAIBHOCTH B
3HaMeHarene Apoou;
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BBIpAXaTh  NEPEMEHHbIE W3  TCOMETPHUYECKUX H
busnueckux Gopmy;

BBIUUCIIATh ~ 3HAYCHHUS  BBIPAKCHHU,  COJCPIKAIIAX
KBaApaTHbBIC KOpPHH, MHCIIOJIB3YySA IIpHU HGO6XOZ[I/IMOCTI/I
TaOJUITY KBAIPATOB HATYPAIbHBIX YHCEI, KATBKYISITOD;
HCIIOJIB30BAaTh B XOJC€ PCHICHUA 3adad 3JICMCHTAPHLIC
NpPEJCTAaBICHUS,  CBA3aHHbIE C  NPHOIMKEHHBIMH
3HAa4YCHUSIMU BCINYNH,

3HAaKOMHTBCS C UCTOPHEH PAa3BUTHSI MATEMATHKH.

IToBTOpEeHUE u
o06o6mieHue. (7 4.)

[ToBTOpEeHNE OCHOBHBIX MOHSATUNA M METOJIOB KypCOB 7 U § KJIaCCOB,
0000111eHNE 3HAHUH.

BEIOMpaTh, MPUMEHSTH, OIECHUBATH CIIOCOOBI CpaBHEHUS
qrcell, BBIYUCICHUN, TpeoOpa3oBaHUNl  BBIPAKECHMUIA,
pelIeHUs ypaBHEHU;

OCYIIECTBIISITh CAMOKOHTPOJIb BBIMOJHIEMbIX JEHCTBHUI U
CaMOIIPOBEPKY pe3yiibraTta BBIYHMCIICHHH,
npeoOpa3oBaHMi, TOCTPOCHUI;

pemars 3aJaud U3 pealbHOM JKWM3HM, NPUMEHATH
MaTeMaTHYeCKUe 3HAHUS IS pPeIllleHus 3a7ad U3 IPYrux
IIPEIMETOB;

pemate TEKCTOBbIE 3aJayd, CpaBHHUBAaTh, BBIOUPATH
CrocoObI peleHUs 3a1a4H.

9 kiacce

(2 yaca B HeqeJ110, Bcero 68 yacon)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4aCcoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

[ToBTOpenue. (44.)

[IpeoOpa3oBanue panuoHaIbHBIX BbIpaxkeHUil. IIpeobpazoBanue
BBIPAKEHUH, COJIEp)KAlMX KBaJpaTHbIE KOpHU. PemieHue cucreMm
JIMHEWHBIX YPABHEHUM.

aKTyaJIM3UpPOBATh UMEIOIINECS 3HAHUS U YMEHUS;
BBIIIOJIHATh TPEHUPOBOYHBIE 3aJaHUs, KOPPEKTUPOBATH
CBOM 3HAHMS U YMEHUS,

OTBEYaTb HAa MTOIOBBIE BOIPOCHI WU OLEHUBAThH CBOY
JIOCTHKEHHUSL.
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VYpaBHeHus n | OnpeneneHue KBagpaTHOTO YPAaBHEHUs, HEMNOJIHbIE KBaJpaTHbIC | ® pacloO3HaBaTh KBaJAPAaTHHIC YPAaBHEHHUS;
HEPABEHCTBA. ypaBHeHHs. KoindecTBO KOpHEW KBaJgpaTHOTO YpaBHEHHS B | ® 3alUChIBaTh GOPMYILy KOPHEH KBapaTHOTO yPaBHEHUS;
KBaapatHbie 3aBUCUMOCTH OT €ro JUCKpUMHUHAHTa. PelieHne KBaJpaTHBIX | ® peliarh KBaJpaTHbIE YPABHEHUS — MOJHBIE U HETIOIHBIE,
ypaBHeHus. (22 | ypaBHeHuid mo Qopmyne. PenieHue ypaBHEHWid, CBOASIIMXCS K | ® TPOBOAUTH IPOCTCUIINE MCCICAOBAHUS  KBaJPATHBIX
q.) KBaJpaTHbIM. Pemenne 3a1a4 ¢ moMOIIbIO KBAJAPAaTHBIX YPABHEHUI. YpaBHEHU;
Teopema Buera. Ilogbop kopHEll ¢ HMCHONB30BAaHUEM TEOPEMBI | ® pElIaTh YypPaBHEHUS, CBOMSIIMECS K KBaJIpaTHBIM, C
Buera. KBagparHbsle ypaBHEHUs ¢ HapaMeETPOM. MOMOIIBIO TPe0Opa3OBaHuit;
Pemenne npoOHO-paniMOHANBHBIX ypaBHEHHH. Pemienue 3amad ¢ | @ HaOmoOJaTh M aHAIM3UPOBATH CBSA3b MEXAY KOPHAMH H
MOMOILIbIO PAallMOHAIBHBIX YPaBHEHUW Ha JIBM)KEHHE, COBMECTHYIO Kod(duUlMeHTaMH KBaJpaTHOTO YPaBHEHHUS,
paboTy U MOKYIIKH. e (opMyIupoBaTh TEOPEMY BHETa, a TaKXKe OOpaTHYIO
TEOpEeMY, IPUMEHSATH 3T TEOPEMBI JIJIs PEIICHUS 3a/1a4;
® pemarh TEKCTOBBIE 33/1a4M alreOpanuecKuM CIIO0COOOM:
MEPEeXOIUTh OT CIOBECHOH (DOPMYIHPOBKU YCIOBUS
3aJjauu K anreOpandeckoil Monenu MyTEM COCTaBJICHUS
YpaBHEHUS;
® pelaTh COCTaBIEHHOE YPaBHEHMUE;
® UHTEpPIPETUPOBATH PE3YIbTAT;
® 3HAKOMHTbHCS C UCTOPUEHN pa3BUTHSI alIreOpshl.
YpaBHEeHUA ¥ UncnoBble HepaBeHCTBA U HUX cBoHcTBa. OObenuHeHHEe U | ® (HOpMyIUpOBaTh  CBOMCTBA  YMCJIOBBIX  HEPABEHCTB,
HEPaBEHCTBA. MIEpeceyeHNe YHUCIIOBBIX MHOXECTB. YHCIOBBIE TNPOMENKYTKH. WUTIOCTPUPOBAaTh  UX HA  KOOPJUHATHOM  MPSIMOH,
HepasenctBa. (18 OObennHeHHMEe W MEpPECEUEHHE  YUCIOBBIX  MPOMEXKYTKOB. JIOKa3bIBaTh aareOpandecku;
9.) HEpPAaBEHCTBO C OJHOW NepeMeHHOU. JIuHeliHble HEpaBEHCTBA C | ® JIOKA3blBaTh HEPABEHCTBA HA OCHOBE  OIpEIEICHUS]
OIHOM mnepeMeHHOM M ux pemeHue. CUCTEMBl JTUHEHHBIX YKCJIOBOTO HEPABEHCTBA,
HEpaBEHCTB C OJIHOM NepeMeHHOW M ux peuieHue. VM3o0paxkeHue | ® NPUMEHSATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHU 3a/1a4; B
pelleHnsl JIMHEHHOTO HEpPaBEHCTBA M HX CUCTEM Ha YHUCIOBOMN TOM YHCIIE JUI OLICHKU 3HAYEHHUS BBIPAKEHUS;
MPSIMOH. ® OOBSCHATH, YTO SABJIAETCS PEIICHWEM HEPaBEHCTBA C OJHOMN
MIEPEMEHHOM U YTO 3HAYUT PELINTh HEPABEHCTBO;
® pellarth JUHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHOM,
n300pakaTh pelieHre HepaBeHCTBA Ha YUCIOBOM MPSMOI;
® [pPUMEHATh TIPU  pPELIEHUHd HEPaBEHCTB  CBOWCTBA
HEPABEHCTB;
® pemarb CHCTEMbl JIMHEHHBIX HEPABEHCTB, H300pa’kaTh
pEIIEHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSMO;
® pelarh ABOIHBIE HEPABEHCTBA.
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Yucina 7|
BBIUMCIICHHSI.
[Tpubmxénnoe
3HAUCHUE
BEJTUYMHBL (2 4.)

[TpuOnmx€HHOE 3HAUYEHHE BEJIMYUHBL, TOYHOCTH MPUOIMIKEHUS.
Oxpyrnenne uucen. [lpukuaka W OLEHKAa  Pe3yJbTaTOB
BbruncieHui. [lorpemnocTs npudInKeHus.

OOBSACHATH TOHATHS MPHUOIMKEHHOE 3HAYEHHE U €ro
TOYHOCTB;

UCIIOJIb30BaTh pa3Hble (OPMbI 3aMUCU MPUOTUKEHHBIX
3HAYCHMHI;

aHaIM3UpOBaTh M JeJaTb BBIBOJBI O  TOYHOCTHU
OpUONIMKEHUsT JCWCTBUTENBHOTO YHCIA TPH  PEIICHUH
3ajauy;

BBIYUCIIATH a0COJIOTHYIO U OTHOCHUTENIBHYIO MOTPEUTHOCTH
MPUOTMKCHHUS;

OKPYTJIATH JIEHCTBUTENBHBIC YHCIIA, BBITIOTHATH TPUKUIKY]
pe3ynbTaTa BBIUMCICHHUM, OIEHKY 3HAYEHHMH YHCIOBBIX
BBIPAKCHU.

Yucna 51
BBIYHCIICHHUS.
CreneHp C I1ICJIBIM
MMOKa3aTeIICM.

(10 9.)

Crenenp ¢ wnenelM mnokasareneMm. CraHgapTHas 3aluch 4YHCIA.
Pa3mepbl 00bEKTOB OKPYXAIOIIEr0 MUpa (OT 3JIEMEHTAPHBIX YaCTHUIL
10 KOCMHUYECKMX OOBEKTOB), JUIMTEIBHOCTh IIPOLIECCOB B
OKpy»KatolieM mupe. CBOWCTBA CTEIEHHU C LIEIBIM 10Ka3aTeNIEM.

dbopMynupoBath CTETIEHH C
MOKa3aTelieM;

HAXOJUTh 3HAYEHUS BBIPAXKEHUHU, COAEPKAIIUX CTENEHb C
LEJIBIM OTPUIATEIHHBIM MTOKA3aTENIEM;

NPEJICTaBIATh 3aluch OOJIBIIUX UM MalblX 4HCET B
CTaHJapPTHOM BH/IE;

CpaBHMBATh 4YHUCJIAa W  BEJIUYMHBI,
HCIIOJIb30BaHueM cternenu 10;
MCIIOJIb30BaTh 3alUCh YHUCEN B CTAaHJAPTHOM BHUAE MJif
BBIPKEHHS pa3MEPOB OOBEKTOB, JUTUTEIILHOCTH TIPOLIECCOB
B OKPY’KaIOIIEM MHPE;

(dbopMyIupOBaTh, 3aMUCHIBATH B CHUMBOJUYECKON (GopMme U
WJUTFOCTPUPOBATH MPUMEPAMU CBOMCTBA CTENEHU C LEJIBIM
MOKa3aTelieM;

NPUMEHSTh CBOWCTBA CTEMEHH JJs MPeoOpa3oBaHUS
BBIPOKEHHM, COZEPKANUX CTETICHH C IIEJIBIM TIOKa3aTeleM;
BBIMIOJIHATh  JIEUCTBUSL C 4YMCIIaMM, 3alMCAaHHBIMH B
CTaHJapTHOM BHE (YMHOXXEHHUE, NIeJICHHUE, BO3BEJCHHE B
CTEIEHb ).

OIIpCACIICHUC O CIIbIM

3allMCaHHBIC C

DyHKIWH.
OcHoBHEIE
TIOHSATHSL.

[Tonstue ¢pynkiuu. O0IacTh OMpeeICHUS U MHOYKECTBO 3HAYCHHI
¢ynkuuu. CnocoOwsl  3amanus ¢yHkumid. ['padpuk  QyHKIHM.
CaoiicTBa QyHKINH, UX 0TOOpaskeHre Ha rpaduke.

ONEepUpPOBATH MOHATUAMU: QYHKIUS, 0071aCTh ONPEAEICHUS
¢bynkuuu, o0macTth 3HaYeHUH  (QYHKIMM, 3HAYCHUE
apryMeHTa, 3HaueHue QyHKIUY;
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YucnoBble

¢dbyskuu. (7 4.)

Urenue u nocrtpoenue rpadukoB (yHkumii. [Ipumepsl rpadukoB
GyHKIMH, OTpaXamIIUX  peajbHbIE  IMPOLECCHl.  (DYHKIHH,
ONMCHIBAIONIME TPSIMYId) W  OOpaTHYI IPOIOPIMOHAIBHEIC
3aBrcHMOCTH, MX Tpaduki. dyEkmmE y=x°, y=xX°, y=vX, y=k/X,
y=Ix].

BBIUUCIIATh 3HAa4YeHUs (DYHKIUH, 3aaHHBIX (opMyIamMu
(mpu HEOOXOUMOCTH UCTOIB30BaTh KAIbKYISITOP);
COCTaBJIATh TAOIUILbI 3HAYEHUN (YHKLINY;

CTPOMTH 1O TOYKaM rpaduku GyHKIUH (OrpaHUYCHHO);
ONUCBHIBATh  CBOMCTBA  (YHKIMM Ha  OCHOBe €€
rpauuecKoro MpeacTaBICHHS;

OIMCHIBAaTh CBOMCTBAa JJIEMEHTApHBIX (yHKIMA: y=KX+b,
y=x’, y=x°, y=vx, y=K/x, y=Ixl;

HAXOJUTh C MOMOLIBIO rpapuka QyHKIIUY 3HAYEHUE OJJHOU
U3 PpaccMaTpUBAEMBIX BEIMYUH IO 3HAUEHUIO JpPYyrou
(mpuOIN3UTENTBHO);

B HECJIOXKHBIX CITy4yasiX BbIpakaTb (POpMYJION 3aBUCUMOCTb
MEX/y BEIUYHMHAMU;

pacrio3HaBaTh BHJbl M3y4aeMbIX (DYHKIMI, COMOCTaBIATH
CXEMaTHUYECKH TIOJIOKEHUE HA KOOPAMHATHOW IUIOCKOCTH
rpapukoB (yHkuuii Buma: y=Kx+b, y:XZ, y:x3, y=\/§,
y=K/X, y=|x| ¢ coorBeTcTBYyIMOIIECH HOpMYIIOIL;
UCMOJNb30BaTh  (YHKUMOHAIbHYI0  TEPMUHOJIOTHIO U
CHUMBOJIHKY;

UCCIIeI0BaTh MPUMEpPHI IPaUKOB, OTPAKAIOIIUX pealbHbIe
MIPOIIECCHI U SIBJICHUS;

MPUBOANUTEH TPUMEPHI MPOLECCOB U SIBICHUH C 3aJaHHBIMU
CBOMCTBAMH;

3HaKOMHUTbCS C TIOHATHEM HENpPEepbIBHOM  (QyHKIHUHY;
paccMaTpuBaTh MPUMEPBI KYCOYHO 3aJITaHHBIX (DYHKIIHIA;

IToBTOpEeHUE
00o0011IEHHE.

q.)

u
5

[ToBTOpEHNE OCHOBHBIX TOHSTHI ¥ METOAOB KypcoB 7, 8 u 9
KJaccoB, 0000IIeHre 3HAHNH.

BbIOMpPATh, MPUMEHSATh, OLIEHUBATh CIIOCOOBI CpPaBHEHHS
YyHhCcell, BBIYUCIEHUH, MpeoOpa3oBaHUil  BBIPAKEHUH,
pelIcHUs ypaBHEHU;

OCYIIECTBIIATh CAMOKOHTPOJIb BBITIOJHSEMBIX JIEUCTBUN M|
CaMONPOBEPKY pe3yibTaTa BHIYUCICHUH, TpeoOpa3oBaHuil,
ITOCTPOEHHU;

pemiatb 3aJayd U3 pEaJbHOM KU3HH, IIPUMEHATH
MaTe€MaTH4YeCKUe 3HaHUS JUIS pelIeHWs 3a1ad U3 JPYrux
IIPEAMETOB;
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® pemiath TEKCTOBBIC 3a1ayd, CPaBHUBAaTh, BBIOMPATh
CIoCcOOBI peIIeHUS 3a1auu.

10 kiace
(2 yaca B HeeJI10, Bcero 68 yacoB)
HasBanue
pa3aesa (TemMbl)
OcHOBHOE coepKaHHe OcHOBHBbIE BH/bI 1eSITEJILHOCTH 00Y4YaI0LIUXCS
Kypca (4uciao
4acoB)
[ToBropenue. (3 | Pemenue ypaBHeHHi 1 HepaBeHCTB. [IpeoOpa3zoBaHre BEIpAKCHHM, | ® aKTyaJIM3UPOBATh UMEIOLINECS 3HAHUS U YMEHUS;
q.) COJIEpKALIUX CTEIEHb C LEJIBIM [TOKa3aTeIeM. ® BLINOJHATh TPEHUPOBOYHBIE 3aJaHMsl, KOPPEKTUPOBATh
CBOMW 3HaHUS U yMEHUS;
® OTBEYaTh HA WTOrOBBIE BOMNPOCHI U OLIEHUBATh CBOM
JOCTHOKEHHSL.
Anrebpanueckue | KpagparHbiii TpéxwieH. Pa3noxkeHue kBagpaTHOro TpéXuiieHa Ha ® pacrno3HaBaThb KBaJpaTHBIA TPEXWIEH, HAXOAUTh KOPHU
BBIPAKCHUSI. MHOHTEJIH. KBaJPaTHOTO TPEXUIICHA, YCTAaHABIMBATH BO3MOXHOCTH €T0
KBanpaTHslit pas3yoKeHUs: HA MHOXKUTEINH;
TpéxwieH. (3 4.) ® pacKJIaJblBaTh HAa MHOXHUTEIU KBAJpaTHBI TPEXUWIEH C
HEOTPULIATENIbHBIM IUCKPUMHUHAHTOM;
® [pUMEHATb pasJioKeHUe KBaJAPaTHOIO TpEéxdseHa
JU1s mpeo6pa3oBaHUsl palluOHaIbHbIX BbIPQXKEHUH.
DyHKIUH. KBagparuunas yukius, e€ rpaduk u cBoiicta. [lapadoina, ® pacrmo3HaBaTh KBAJPATHUYHYIO (PYHKIHIO 11O hopMmyIe;
KBanpaTuunas KOOP/AMHATHI BEPIIMHBI IapaboIIbl, 0Cb CHMMETPHH MapadoJIbl. ® 1CCIIEJIOBATh U ONUCHIBATh CBOMCTBA (YHKLUHU y=ax’ IIpH 4
¢yskmus (8 4.) CrenenHble (QYHKIIUU C HATypaJIbHBIMU MOKa3aTeNAMU 2 U 3, UX >0 u npu a < 0 u pyHKIMA y=ax2+n u y=a(x-m)2;
rpaduku u cBoiicTBa. ['paduyeckoe pemeHue ypaBHEeHUH. ® CTpOMTh M  H300pakaTh  CXeMaTW4YecKu  rpaduky
KBaJPaTUYHBIX (DYHKIHHA, 3aJaHHBIX (OPMYJIaMU BHIQ
y=ax2, y=ax’+n, y=a(x-m)% y=a(x-M)*+N ¢ MOMOLIBIO
11a0JI10HOB TapadoJIbL;
® BBUBIATH U 0000mars  0COOEHHOCTH  rpaduka
KBaJpaTu4HOM QyHKIMK Y = ax2 + bx + ¢;
® onpenensaTh KOOPAMHATHl BEPIIMHBI Mapadoibl, OCh €e
CUMMETpPHH, HAIpaBJICHUE BETBEH;
® cTpouTh rpaduk GyHKIMHU, 33aHHON (HOpMYIION BUaa Y =
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ax2 + bx +c;

IPUBOAUTH TPUMEPHI KBAJPATUYHBIX 3aBUCUMOCTEH W3

peanbHON )KNU3HU, GUIUKH, TEOMETPHH;

pacrosHaBaTh (pyHKIHIO y=ax°,

OOBSCHATH PACIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpaduka;

UCIIOJIB30BATh (bYHKIIMOHATBHO-TPAdHUECKHE

NPEJCTAaBICHUS JJIsl PELICHUS U UCCIIE0BAaHUS YPaBHEHUH;
aHATM3MPOBaTh ¥ NPUMEHSATh CBOWCTBA HM3yYCHHBIX
(GYHKIMH 17151 MX TIOCTPOCHUSI.

YpaBHeHUA v| JIluneiiHoe ypaBHeHHe. PelieHue ypaBHEHUH, CBOZISIIUXCS K OIPEAECIIATh CTENEHb LIEJI0r0 YPABHEHUS;
HEpPaBECHCTBA. nuHerHbIM.  KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, pacrio3HaBarh eJbIe U IPOOHBIE YpaBHEHMS,
YpaBHeHUA ¢ | cBomsAmMXcs K KBaJpaTHbIM. bukBanpaTHsie ypaBHeHus. [Ipumepst pelarh JUHEHHbIE U KBAJpaTHBIE YPaBHEHMs, YpaBHEHUS,
OJIHOU peuieHusT  ypaBHEHUM  TPETbEd W YETBEPTOM  CTENECHEU CBOJSIIMECS K HUM, IpOCTeHlIne ApOoOHO-pallOHAIbHbIE
nepeMeHHON. (8 | pasnokeHneM Ha MHOXUTENW. PeiieHne IpoOHO-palHOHAIBHBIX YPaBHEHH;
q.) ypaBHeHUH. PelieHue  TEKCTOBBIX 3ajad  anredpandeckum pemiatb yYpaBHEHHsI TPETbEH U YETBEPTOM CTENEHU C
METOJIOM. IIOMOUIBIO PA3JIOKEHUS Ha MHOXHUTEIW U BBEACHHUS
BCIIOMOTATENIbHBIX  IEPEMEHHBIX (meTon  3aMeHb]
NEpEMEHHOI), B YaCTHOCTH peulath OWKBaJpaTHbIE
YpaBHEHUS;
pewmatb JpOOHO-pallMOHAIbHBIE YpaBHEHHs, CBOAS HMX K|
LEJIBIM YPaBHEHUSIM C MOCIEAYIOLIEH MPOBEPKON KOPHE;
HaXOJUTh 00JacTh JOMYCTUMBIX 3HAYEHUH NEepeMEHHON B
JpOOHO-PALIMOHAIIBHOM YPaBHEHHMH, COTJIACOBBIBATh KOPHU
ypaBHeHus ¢ O/13;
npeiaraTb BO3MOJMKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
3aja4, OOCYXJaTh HMX U pemaTb TEKCTOBbIe 3a/a4yd
Pa3HBIMHU CIIOCOOAMH;
3HAKOMUTBCH C UCTOPHUEN pa3BUTHUS MaTEMATUKH.
YpaBHeHUs n | KBanpaTHble HepaBeHCTBA M X PEIICHUE. YUTaTh, 3alUCBhIBaTh, ITIOHUMAaTh, HHTEPIPETUPOBATH
HEPaBEHCTBA. PelreHne HepaBeHCTB METOIOM UHTEPBAJIOB. HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO;
KBanpatHbie BBITMIOJHATh IPEO0Opa30BaHUsS HEPABEHCTB, MCIOIb30BATh
HepaBeHCTBa. (6 JUIs IpeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB;
q.) pacno3HaBaTh JIMHEWHBIE U KBa/IPATHBIE HEPABEHCTBA,
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pelarb KBaJIpaTHbIE
rpaduuecKue npecTaBIeHus;
peliaTh KBaJpaTHble HEPAaBEHCTBA M HEpaBEHCTBa Ooiee
BBICOKOH CTENIEHH METO/I0M UHTEPBAJIOB;

pelaTb CUCTEMbl HEPAaBEHCTB, BKJIIOUYAIOIIMX KBaJpaTHOE
HEPABEHCTBO;

OCBaWBaTb U NPUMEHATb HEPaBEHCTBA IIPU pelleHUuU
pas3/IMYHbIX 3aZ,ay, B TOM qucje
IPaKTHUKO-OPUEHTUPOBAHHBIX.

HEPaBCHCTBA, HCITIOJIb3Y|

YpaBHeHus
HEPaBEHCTBA.
Cucremsl
ypaBuenuii. (6

q.)

VYpaBHeHHE ¢ ABYMSI IEpEMEHHBIMH U ero rpaduk. Cucrema qByX
JUHENHBIX YPAaBHEHUU C JBYMsl INIEPEMEHHBIMH U €€ pEILEHUE.
Pemenne cucrem 1ByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEHWHOE, a
apyroe — BTOpoil cremeHu. I'paduyeckas uHTepnperanus
CUCTEMbI YPaBHEHUH C JIByMs [I€pEMEHHBIMU. PerieHre TeKCTOBbIX
3a/1a4 anreOpanyecKuM CrocoOOM.

OCBaWBaTh M MPHUMEHATH MPUEMBI PEIICHUS] CUCTEMBI JIBYX
JMHEWHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CHUCTEMB]
JBYX ypaBHEHHH, B KOTOPBIX OJTHO YpaBHEHHE HE SIBIISCTCS
JIMHENHBIM;

HCII0JIb30BaTh ¢byHKIHOHATBHO-TpaduuecKue
IPEJCTaBICHUS JJIsl PEIICHUs] U UCCIIEOBaHUS YPaBHEHUI
U CHCTEM,;

aHAJIM3UPOBATh TEKCTHI 33Ja4, PelIaTh UX aaredpanyeckum
CIOCOOOM: TEpPeXOAWTh OT CJOBECHOWH (OPMYIUPOBKH
yCIOBHS 3aJaud K anredpamdeckoil Monaenu myTém|
COCTaBJICHUS] CUCTEMBI YPaBHEHHIT; pemIaTh COCTaBICHHYIO
CUCTEMY YpaBHEHMIi; HHTEPIPETHUPOBATh PE3YNIbTaT;
3HaKOMHTBCS C ICTOPHEH Pa3BUTHS MAaTEMaTHKH

YpaBHeHus u
HEPABEHCTBA.
HepaBenctBa ¢
TBYMSI
nepeMeHHbIMH (2

I'padnueckas uHTEpIpETALUsl HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMS IEPEMEHHBIMHU.

MMETh TIPEICTABICHHE 00 300pakKeHUH Ha KOOPAMHATHOU
MJIOCKOCTH MHOKECTBA PEUICHUN HEpPaBEHCTBA C JBYMS
MEPEMEHHBIMU C TIOMOINBI0 TPUMEPOB HA TOTOBBIX
pUCYHKaX.

q.)
Yucnossre [Tonsitue YHCIIOBOU HIOCJIEIOBATEILHOCTH. 3aanne OCBaMBaTh ¥ IPUMEHATH WHICKCHBIE O00O03HAYCHUS,
HOCTIeJOBATeNIbH | MOCIEIOBAaTENbHOCTH PEKYppeHTHOH ¢opMynoil u  dopmyioit CTPOHMTH pEUEBbIE BBICKA3bIBAHUS C HCIIOIb30BAHUEM
octH. (20 1.) N-rowieHa. ApudmerHyeckas ¥ TEOMETpHUYecKas IPOTPECCHH. TEPMUHOJIOTHH, CBSI3aHHOM c HOHSTHEM
dopMynel N-ro uyigeHa apuPMETHYECKOH M TeOMETPUYECKOil HOCIIeIOBATENbHOCTH;
HPOrpecCHid, CYMMBI ITI€pPBHIX N wWieHOB. M300pakeHHe UICHOB aHAJIM3UPOBATH bopmyry n-ro qJIeHa

apu(pMeTHYECKOH M TeOMETPUYECKONl Nporpeccuii TOYKaMH Ha

MIOCTIEIOBATEIbHOCTH WM PEKYPPEHTHYIO (opMyny u
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KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIH U 3KCIOHEHIUAIbHBINA
poct. C10XKHBIE IPOLIEHTHI.

BBIUMCIIATh YJIEHBI [OCIEAOBATEIbHOCTEH, 3aJaHHBIX
TUMHU (HOPMYITaAMU;

yCTaHaBIMBaTh  3aKOHOMEPHOCTb B  TOCTPOEHUU
IIOCJICZIOBATEILHOCTH,  €CJAM  BBIIUCAHbl  IIEPBbHIE
HECKOJIbKO €€ YJICHOB;

pacro3HaBaTh apU(PMETHYECKYI0O U TEOMETPHUYECKYIO
IIPOrPECCUU MPU PA3HBIX CIIOCO0aX 3a/laHus;

pemaTh 3aJa4d C MCHOJib30BaHUEM (HOpMya N-TO YiieHa
apuMeTHUyecKoil W  TeOMETPUYECKOW  IPOrpeccHii,
CYMMBI IIEPBBIX N YJICHOB;

n300paxaTh 4WICHbl IOCJIEIOBATEIILHOCTH TOYKAMHU Ha
KOOPJIMHATHOM TIJIOCKOCTH (OTPAaHUYEHHO);
paccMaTpuBaTh MPUMEPHI TMPOIECCOB U  SIBICHUH U3
peaIbHOM KHU3HHU, WUIIOCTPUPYIOIINE W3MEHEHHE B

apudmeTnyecKkoil - mporpeccud, B  T'€OMETPHUUYECKOI
IPOrPECCUH;
pemiaTh 3aJauu, CBSI3aHHBIE c YHCIIOBBIMU

MOCTIIOBATEIBHOCTSIMA, B TOM YHCJIE 3aJa4d U3
pEabHOM KU3HH;

pelaTth 3aJadyd Ha CJIOXKHbBIE MPOLEHTHI, B TOM YHCIIE
3aJaud W3 pPEATbHON MPAKTHKH (C WCIIOIb30BaHUEM
KaJbKYJISTOpA);

3HAKOMUTHCS C HICTOPUEH Pa3BUTHS MAaTEeMaTHKH.

IToBTOpEHME,
000011IeHHE,
CHUCTEMaTH3aITUs
3HaHuM. (12 4.)

Uucna u BBIYMCIEHHUS (3alMCh, CpaBHEHUE, JCHCTBUS C
JEUCTBUTEIIHBIMUA  YMCIIAMH, YHUCJIOBas IpsMas; IMPOLEHTHI,
OTHONICHHUS, MPOIMOPLHUHU; OKpYIJIEHHEe, NpUOIMKEHUE, OLEHKA;
pelIeHne TeKCTOBBIX 33/1a4 apu(PMETHUECKUM CIIOCOOOM).

ONEPUPOBATh MOHATUSAMHU: MHOKECTBO, IMOJIMHOXECTBO,
OIepalyy HaJl MHOXKECTBAMU;

UCIIOJIb30BaTh I'paUyecKoe MpeACcTaBIeHUE MHOXKECTB
JUIsL OIMCAHUS PEeajbHBIX IMPOLECCOB U SBICHUH, IIPU
pELIeHNH 3aJ1a4 U3 IPYTUX y4eOHbIX MPEAMETOB;
aKTyaJIM3UpOBaTb  TEPMHUHOJIIOTMIO U OCHOBHBIC
JEHCTBHS, CBSI3AHHBIE C YUCIIAMM: HAaTypaJbHOE 4YHCIIO,
IIPOCTOE U COCTABHOE YHUCIA, ACIUMOCTb HATYPAJIbHBIX
4ucell, NMPU3HAKH JACIUMOCTH, LEJI0€ YHUCIO, MOIYIb
yuciaa, OOBIKHOBEHHass W JeCATHYHas  JApoOw,
CTaHJIaPTHBIN BUJI YuCia, apu(METHUECKHI KBaJIpaTHbIN
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KOpEHb;

BBINOJIHATh JACUCTBUS, CPaBHHBATh W YIOPSAJ0YMBATH
4yHucia, NPeICTaBIATh YKUCiia Ha KOOPAMHATHOM MPSIMOi,
OKpYTJIATh YUCIIA;

BBIIIOJIHATh ~ NPUKUIKY W OLEHKY  pe3yjbTara
BBIYHCIICHHI;

peraTh TEKCTOBBIE 3a71a4H apU(PMETHIECKUM CITOCOO0OM;
pelarh TpakTHYECKUE 3aauu, COAEp KaIIUe MPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOIIUE 3aBUCHUMOCTH: CKOPOCTh—
BPEMSI—pPACCTOSHUE, [IEHA —KOJINYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTD TPYAA;
pazbupath peaibHbIE JKU3HCHHBIC CUTYyalluH,
(dbopMynupoBaTh MX Ha f3bIKE MAaTEMAaTUKH, HaXOJUTh
pelleHre, TOPUMEHSsE  MAaTeMaTUYeCKUWd  amnmapar,
WHTEPIPETUPOBATH PE3YIIBTAT.

AnreOpanyeckue BbIpaKeHUs (IIpeoOpa3oBaHUE aNreOpamdecKux
BBIPKEHUH, I0MyCTUMbIC 3HAUCHHS).

ONEpPHPOBATH  IMOHATUSIMH:  CTENEHb C  IEJBIM
nokaszaresnaeM, apu(pMETHUECKUIl KBaJpaTHbBIM KOpEHb,
MHOT'OUJIEH, alireOpanyeckasi 1poOb, TOXKIECTBO;
BBITIOJIHATh OCHOBHBIE JIEHCTBHS: BBIOJIHATH Pacu&Thl
o (dbopmyiawm, peoOpa3oBbIBATh Lenble,
JIpOOHO-pallMOHATIbHBIE BBIPAKEHUSI W BBIPAKEHUS C
KOPHSIMH, PEaJM30BbIBATH Pa3I0KEHWE MHOTOWIEHa Ha
MHOXMHTEIH, B TOM YHCJIE C MCIOJIb30BaHUEM (HOpMYI
Pa3HOCTH KBA/IPaTOB M KBaJpaTa CYMMBI H Pa3HOCTH;
HaXOJUTh [JOIMYCTUMBIE 3HAYEHHUS IEPEMEHHBIX JUIs
JPpOOHO-PAlMOHAIBHBIX BbIPAXKEHHM, KOPHEH.

VYpaBHEHMs, HEPAaBEHCTBA U HX CHUCTEMBI (METOJBI pELICHUS,
peleHune 3a7a4d Ipy MOMOIIY YPaBHEHHUHM U CUCTEM YpaBHEHHI)

OTIepUpPOBATH MTOHSTHSIMH: ypaBHEHHUE, KOPEHb
ypaBHCHI/ISI, CTCIICHb ypaBHeHI/ISI, HHHefIHOG
HEpPaBeHCTBO, KBaJpaTHOE HEPABEHCTBO, CHCTEMa
ypaBHCHHfI, cucreMa HepaBeHCTB, paBHOCPIJ'IBHBIe
npeoOpa3oBaHus;

aKTyaJ'II/I?.I/IpOBaTb OCHOBHBEIC METOAbI pemeHI/m
ypaBHEHUM, HEPABEHCTB U HX CUCTEM;

peniaTh TEKCTOBBIE 3a7]a4H aITeOpandecKrM CIIOCOOOM.
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OyHkuu  (MOCTPOCHHE, CBOMCTBA  HM3YYEHHBIX
rpaduveckoe penieHre ypaBHEHHIH U UX CHCTEM).

byHKIINI;

OTICpUPOBATh MOHATUIMH: (QyHKIHS, Tpaduk (GyHKIMH,
HynTd  (QYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
NPOMEKYTKH BO3pacTaHusi, yObIBaHWs, HauOoIbIIee U
HauMEHbBIIIee 3HAUYCHUS PYHKIINH,

aHaM3UpOBaTh, CPABHHMBATh, OIMCHIBATH CBOWMCTBA
(GyHKUIMH, CTPOUTH UX TPadUKH;

OIIEPUPOBATH MOHSATHUSIMHU: npsiMast
MPONOPIMOHATIEHOCTh, 00paTHasi MPOMOPIHOHATIBHOCTD,
nuHeHas GyHKIUS, KBaagpaTHuHas GyHKIMS, napadoa,
runepoona;

UCIIOJIB30BaTh TpapUKU JJisi ONPEJCICHUS CBOMCTB,
IPOIIECCOB W 3aBUCHMOCTEH, ISl PEIICHHs 3agad M3
JPYTUX y4eOHBIX MPEJAMETOB U PEATbHOM KHU3HH;
MOJENMPOBaTh C TOMOINBI0 TpaduKOB  peaybHBbIC
IIPOIIECCHI U SIBJIICHUS;

BBIPAXAaTh dbopmynamu 3aBHCUMOCTH MEXTY
BEJIMYMHAMM.
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IHPUMEPHAS PABOYASA TIPOI'PAMMA 11O YYEBHOMY KYPCY
«'EOMETPUSA»

Copnepxanue yueoHoro kypca «I'eomerpusi»

7 kJ1ace

HavaneHble moHsTHA reomeTpud. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buner  yrnoB. BepTukanbHble U CMEXKHBIE yribel. buccekrpuca  yria.
[TapajuieabHOCTD U EPIEHAUKYIISIPHOCTD MIPSMBIX.

OCHOBHBIE MOCTPOEHUSA C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricora, Mennana, OucceKkTpuca, UX CBOMCTRBA.

PaBHOOenpeHHBII M  pPaBHOCTOPOHHUN TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMblx. Cymma  yrios
TPEYroJIbHUKA. BHEIIHUE yTIiibl TPEYTrOJIbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  NPOBEACHHOW K  rumnoreHys3e. lIpu3sHaku  paBeHCTBa
PSAMOYTONBHBIX TPEYTOIBHHKOB. [IpIMOYrONbHbIH TpeyroabHuK ¢ yriom 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema 0 00JIbIlIEeM yTJie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.

OKpy»XHOCTb U KpYT, XOpAa U IUaMeTp, UX CBOMCTBA.

8 ki1ace

[TepneHauKyIsIp ¥ HAKJIOHHAS.

I'eomeTpuyeckoe wmecto TOuYeK. buccekTpuca yrima H - CepeaWHHBIN
MEPIICHAUKYJISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

Jlomanasi, MHOroyroJibHUK. YetslpéxyrosbHuku. Ilapamienorpamm, ero
MpU3HAKM U CBOMCTBA. YacTHbIe cllydyad MapauiesorpaMMOB (IIPSIMOYTOJIbHHUK,
poMmO, KBagpaT), UX MPU3HAKKA U CBOMCTBA. Tpamerusi, paBHOOOKas Tpamerus, eé
CBOWCTBA U npu3HaKu. [IpsmMoyronpHas tpaneuus.

Meton yaBoenus meauansl. LleHTpanbHas cumMeTpus.

Teopema @arneca u Teopema 0 NPONOPLUOHAIBHBIX OTpe3kax. LlenTp macc
TPEYTrOJIbHUKA.

CroiicTBa miomaneit reomerpudeckux ¢uryp. @opMmynasl A IUIOMIATU
TpPEyTroJbHUKA, TMapajuiesiorpaMma, pomOa u Tpaneruu. OTHOIICHHUE TIIONIAAeH
noJ00HBIX (Uryp.

Brruuciienue miomanen TpeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
oymare.

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu peuieHun
MMPAKTUYECKUX 3a7a4.

[IpeoOpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

[TogoGue TpeyroapHukoB, Koddduiment momodus. [lpusznakum momoOus
TpeyroibHUKOB CpemHsisi JWHUS TpeyrojibHuka. I[IpuMeHeHune momoOusi mpu
PELICHUH MTPAKTUYECKUX 3a7a4.



9 kace

CuHyC, KOCHUHYC, TaH['€HC OCTPOrO YIJIa HPSAMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue (HyHKIUU
YTJIOB 13300,45O 160°,

B3aumHoe pacrnosioskeHrne OKpy>KHOCTH U npsiMoil. KacaTenbHas u cekymast
K OKpYXHOCTH. OKpYyKHOCTb, BIIMCaHHasi B yroyl. BrnucaHHas u omnucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

BrnmcanHble M LEHTpadbHBIE YIVIBL, YTOJd MEXAY KAacaTeIbHOM U XOPIOU.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnoJioKeHne HAByX OKpykHocre. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

TeopemMa 0 MNpPOM3BEIEHUH OTPE3KOB XOpA, TEOPEMBI O IPOU3BEICHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, imMHa  (MOAydb)  BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBHI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ollepauny Hajx Bekropamu. CpenHss JIMHUS Tpanenuu.
Pa3noxeHnue BekTOopa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHartsl
BEKTOpa.

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPY>KHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M NPAMBIX. METOI KOOPIAMHAT U €T0
IPUMEHEHUE.

10 xnace

CuHyc, KocWHyc, TaHreuc yrmoB or O go  180°.OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne tpeyrosbHukoB. Teopema KOCMHYCOB W TEOPEMA CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

CkansipHO€ NPOU3BENECHUE BEKTOPOB, IPUMEHEHHUE JUISl HAXOKIAEHUS JUIUH U
YTJIOB.

[IpaBunbHBIE MHOrOYroJibHUKM. JlnmmHa OKpyxkHOCcTH. ['pagycHas wu
paavaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEeHTA.

JIBUWKEHUsl TIJIOCKOCTH W BHYTPEHHHE CUMMETpUU (Guryp (3jeMeHTapHbIE
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

Ilnanupyembie npeaMeTHbIe Pe3yJbTATbI OCBOCHUSL Y4YeOHOro Kypca
«I'eomerpus»
7 kJ1ace
o Pacno3HaBaTh M3y4eHHbIE T€OMETpUUECKUE (PUTYPBI, ONPEAEIATh UX
B3aMMHOE pAacCIoJIOKEHUE, U300paxkaTb TI'€OMETPUYECKUE (UTyphl; BBITOJHATDH
YEPTEKHU [0 YCIIOBUIO 3a1a4H;

® HU3MCPATH JIMHEHUHBIC U YTJIOBBIC BCIIMIMNHBI,
® pemaTs 3a/la4dv Ha BBIYHUCICHUC JJIMH OTPE3KOB U BCIIMYHH YIJIOB,
® JAcJIaTb Fp}I6y}O OLICHKY JIMHEUHBIX U YIJIOBBIX BCJIMYMUH IIPEIAMCTOB B
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peaslbHOM KHU3HU, pPa3MEpOB MPUPOIHBIX OOBEKTOB; pa3inyaTh pa3sMepbl ITUX
OOBEKTOB 110 MOPSAAKY BETUUHUHBI;

® CTPOUTH YCPTCKU K ITCOMCTPUUCCKUM 3aladaM,

® IMOJIB30BATHCA IMMPU3HAKAMHA PABCHCTBA TPCYI'OJIBHUKOB, UCIIOJIB30BATH
IIPU3HAKU U CBOMCTBA paBHO6€I[p€HHI)IX TPCYI'OJIbHUKOB IIPpU PCIICHUHU 3a1a4,

® IMPpOBOJAUTH JOTUYCCKHUC PaACCYIKACHUA C HUCIIOJIb30BAHHUCM
IrCOMCTPHUUCCKUX TCOPCM,

L] IIOJB30BATHCA IIpU3HAKaMH PaBCHCTBA MpAMOYTOJIBHBIX

TPEYTrOJbHUKOB,  CBOMCTBOM  MEIMAaHbl, IPOBECAEHHOM K  THIIOTEHY3€
IIPSAAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUHA T€OMETPUYECKUX 3a/aY;

° OIPEICIIATh MAPaJUICTLHOCTD MPSAMBIX C MOMOIIBIO YTJIOB, KOTOPHIC
o0Opa3yeT C HUMH CEeKyIIas;

° pelIaTh 3aJja4M Ha KJIeTYaTon Oymare;

° NPOBOJNUTH BBIUYMCICHHUS M HAXOIUTh YHCIOBbIE KW OYKBCHHBIC

3HAQYECHUA YIJIOB B IEOMETPUYECKHUX 3aladax C HUCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX IIPU TEPECEUECHUU JIBYX
[IapajuIeNIbHBIX MIPAMBIX CEKYLIEH;

° pelaTh MPaKTUYECKUE 3a1a4i HAa HaXO0XKIACHUE YIIIOB;

° (GopMyIUpOBaTh ONPEACIICHUs OKPYKHOCTH M Kpyra, XOpAbl H
JMaMETpa OKPY>KHOCTH, IIOJIb30BAThCS HUX CBOMCTBAMM; YMETh IIPUMEHATH 3THU
CBOMCTBA IIPU PEIICHUH 3a/1a4;

L IIOJB30BATHCA HpOCTGﬁHJHMH IrCOMCTPUYCCKMMHU HCPABCHCTBAMM,
ITIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICIJI,
L INPOBOJUTE OCHOBHBLIC TCOMCTPHYCCKHC IIOCTPOCHHA C IIOMOIIBIO

LHUPKYJIS U JIMHEUKU.

8 kimace

° Onpenensaty MapauIeIbHOCTh MPSMBIX € IOMOIIBIO PAaBEHCTBA
PacCTOSIHAM OT TOYEK OJHOM IPSMOU A0 TOUEK APYrou MPsIMOU;

° BJIAJETh OHATHEM I'€OMETPUYECKOTO0 MECTA TOYEK;

° YMETb OIpPEAEATh OMCCEKTPUCY YIJIa U CEPEANHHBIN MEePIEHIUKYIIP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK;

° pacno3HaBaTb OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4;

° MIPUMEHSTh CBOMCTBA TOYKHM IMEPECEYEHUS MEIHWAH TPEYTrOJbHHUKA
(eHTpa Macc) B pelieHuu 3a1ay;

° BJIAJECTh IMOHSATUEM CpEIHEW JIMHUM TPEYroJIbHUKA, MPUMEHATH €€
CBOMCTBO IpY PEUIEHUN F€OMETPUYECKHX 3a/1a4;

° II0JIb30BaThCs TeopeMor Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JJI PELICHUS MPAKTUYECKUX 3a]1aY;

° OPUMEHATh TpPHU3HAKW TOJ00MS TPEYTrOJbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a/aY;

° noJib30Bathesl Teopemoit [Tudaropa st pemieHuss reoMeTpUYECKUX U
MPAKTUYECKUX 3a]1a4;

° CTPOUTh MAaTEMAaTHYECKYI0 MOJEIb B MPAKTHYECKUX 3a7adax,
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CaMOCTOATCIIbHO ACJIaTh ‘-IepTé)K H HAXOJUTb COOTBCTCTBYIOIIUC JIJIMHBI,

° BBIUUCTIATH (pa3NMUYHBIMUA CrIOco0aMH) TUIOMIAAb TPEYrOJIbHUKA |
IUTOINAX MHOTOYTOJIbHBIX QUTYp (IOJIB3YSCh, I/Ie HEOOXOIUMO, KAIBKYJISITOPOM);

° BJIQJICTh TMOHATHSIMH TIpeoOpa3oBaHUS TOM00WS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJO0OHBIX (HUTYD;

° MOJIb30BaThCS CBOWMCTBAMHU IOJOOWSI TIPOU3BOJIBHBIX (QUTYDP, YMETh
BBIYUCIIATH IJTUHBI M HAXOJIUTH YIJIBI Y TOIOOHBIX (hUTyp;

° MPUMEHSTH CBOMCTBA MOA00MS B MMPAKTUUYECKHUX 33/1a4ax;

° YMETh IPUBOIUTH MMPUMEPHI TOAOOHBIX (DUTYP B OKPYIKAIOIIIEM MHUPE;

° MIPUMEHSTH TIOJIYICHHBIC YMEHUS B MTPAKTUUYECKHUX 33/1a4ax;

° NPUMEHSATh TOJIY4YEHHBIC 3HAHWS Ha TPAKTUKE — CTPOUTH

MaTCMaTH4YCCKUEC MOJACIN TJIAd  3adad peaHBHOﬁ JKN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIHMEC BBIYHUCICHUA C IPUMCHCHUCM HOI[O6I/ISI.

9 kaace
° BrnageTts moHATHSMH CHHYCAa, KOCMHYCa M TaHI€HCa OCTPOro yria
MPSMOYTOJBHOTO TPEYTrOJbHUKA; MOJIb30BATHCS ATUMHU MOHATHSMM JJISI PEIICHUS
MPAKTUYECKUX 3a]aY;

® IIOJIB30BATHCA OCHOBHBIM TPHUTOHOMCTPHYCCKHM TOXIACCTBOM JIA
HaXO0XACHHA COOTHOIIICHUI MCXKAY TPUT'OHOMCTPHUYCCKHUMHU BCIINYMHAMU
L BJIaACTh ITOHATHUEM KacaTeJIbHON K OKPYXHOCTH, II0JIb30BATHCA

TEOPEMON O NEPINECHAMKYISPHOCTH KAacaTEIbHOM W paauyca, MPOBEAEHHOTO K
TOYKE KACAHUS;

L IMOJIB30BATBCA TEOpEMaMH O IIPOU3BCACHHH OTpPC3KOB XOpA, O
IMPOU3BCACHHNU OTPE3KOB CCKYIIHUX, O KBaApaTe K&C&T@HBHOfI;
L] BJIaACTh IIOHATHUAMU BIIMCAHHOT O u LOCHTPAJIBHOTO yria,

MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIiaX, yIrilax MEXIy XOopAamu (CEeKyIIUMU)
Y yIJIe MEX]y KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4;

° BJIAJICTh TOHSTHUEM OMHUCAHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH,
YMETh HAXOJUTh €€ IIEHTP;
° MoJIb30BaThCs  (pakTamMm O TOM, 4YTO OHCCEKTPUCHI  YIJIOB

TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
MEPIEHIUKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHON TOUKE;

° BJIAJICTh IIOHSATHEM OIMCAHHOTO YETBIPEXYTOJbHUKA, TPUMEHSTH
CBOMCTBA ONMMCAHHOTO YEThIPEXYTOJIbHUKA MPY PELIEHUH 3a/1a4;
° MOJIb30BATbCA  BEKTOpPAMH, I[IOHMMaTb WX TEOMETPUYECKHN U

(bu3MYeCcKuil CMBICT, IPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U (DU3UUECKUX
3azay;

® BJIaACTh IIOHATHEM Cpe)IHCﬁ JJMHUM Tpancuuu, IIPHUMCHATH eé
CBOMCTBO IIpHU pCHICHUHU I'COMCTPHUUCCKHX 3ada4;
® NPUMCHATH  IMOJIYYCHHBIC 3HAHHMA Ha IMPAKTUKC — CTPOUTH

MaTeMaTUYeCKUe MOJENN JUIg 3aJad peajbHOM JKU3HU U  TPOBOJUTH
COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHHEM TI0I00MS] M1 TPUTOHOMETPUIECKUX
byHKIMIA (TTOJIB3YSICh, TJe HE0OOX0UMO, KaTbKYIISTOPOM).

67



10 kaacc
° 3HaTh TPUTOHOMETpUUYECKUe (YHKIIMU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBI0 Pa3IMYHBIC DSJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («peIiecHue
MPSMOYTOJILHBIX TPEYTOJIbHUKOBY);

° HAaXOJUTh (C TOMOIIBIO KaNbKyJISATOpa) JUIMHBI W YIJIBI ISt
HETaOJIMYHBIX 3HAUCHU;
° UCIIOJIb30BaTh TEOPEMbl CHHYCOB W KOCHHYCOB I HaXOXIACHUS

pPa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOB)), IPUMEHSThH
UX [PU PELICHUH T€OMETPUYECKHX 3a/1ay;

° NPUMEHATh CKAJSIPHOE IPOU3BEACHUE BEKTOPOB JUISI HAXOXKACHHS
JUIVH U YTJIOB;

° M0JIb30BAThCS METOJOM KOOPJMHAT Ha IUIOCKOCTH, IPUMEHSThH €ro B
pELICHUH T€OMETPUUYECKUX U TPAKTUYECKUX 3a/1aY;

° BIAJECTh IOHATUSAMU  IPABWIBHOIO  MHOTOYI'OJIBHHKA, JJIMHBI
OKPYXHOCTH, JUIMHBl JyTH OKPYKHOCTM W PAJWaHHOM MeEpbl yIia, YMETh
BBIYMCIIATH IUIONIAJb KPyra M €ro 4acreil NPUMEHSTh IOJYYEHHbIE YMEHHS B
IIPaKTUYECKUX 3aa4ax;

° HAaXOJUTh OCH (WM UEHTPbI) CHUMMETPUU QUTYP, TPUMEHSThH
JBM>KEHUS TJIOCKOCTU B MPOCTEUIIINX CITydasiX;
° NPUMEHSTh TOJY4YEHHbIE 3HAHUS Ha TMPAKTUKE — CTPOUTH

MaTeMaTUYeCKHe MOJENM I 3aJad peajlbHOW JKU3HU U  IPOBOJUTH
COOTBETCTBYIOIIME BBHIYUCICHUS C IPUMEHEHHUEM TPUTOHOMETPUUYECKUX (PYHKITHIMA
(MOTB3YSACH, T/I€ HEOOXOIUMO, KAIBKYJIATOPOM).

CunenuajibHble NpeIMeTHbIE Pe3yJbTAThI:

° BJIAJICHUE 3PUTEIBbHO-0CA3aTENbHBIM CIOCOOOM 00C/eOBaHUd U
BOCIIPUATUS  LBETHBIX (MJIM  KOHTPACTHBIX, UYEpPHO-OENbIX)  pelbePHBIX
M300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXEHU TeoMeTpudecKux (Gpuryp u
T.II.

° YMEHUE BBINIOJHATh TMPU TOMOIIU YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUSI, TOCTpOeHUE TPadUKOB PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX (QYHKIIUNA HA KOOPJIUHATHOM MIOCKOCTH.

° BIAJICHUE TpPaBWIAMH 3allUCH  MareMaThyeckux Gopmyn U
CHEIMaTbHBIX 3HAKOB.

° BJIAJICHUE TIPUEMaMH IPeoOpa30OBaHMSI MATEMATHICCKUX BBIPAKCHUH.
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TemaTnueckoe mIaHUpPoOBaHue Mo yuedOHoMy Kypcey «I'eomeTpusp»

7 kaacc

(2 yaca B HeeJI10, Bcero 68 yacon)

HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

4aCcoB)
HauanbHbie [Ipocreiinme reoMeTpHYECKUe OOBEKTHI: TOUYKA, IPSIMasi, OTPE30K, (opMyIHpPOBATH OCHOBHBIC ITOHITHS U ONIPEICIICHHS
rE€OMETPHUECKUE | JIyY, YTroJl, MHOTOYTOJIbHUK, JIOMaHasl. pacrno3HaBaTh, H300paXkaTh 1 0003HAYATH H3YICHHBIC

ceenenus. (14
4acoB)

PaBeHCTBO reoMeTpuyYecKUX GUTyp.

CpaBHEHHE OTPE3KOB U YIJIOB.

W3mepeHune OTpe3KoB: JIMHA OTPEe3Ka, CIANHUIIBI H3MEPCHHS,
HU3MCPUTCIIbHBIC MHCTPYMCHTBI.

W3mepeHue yrioB: rpagycHasi Mepa yriia, i3MepeHHUe YIiioB Ha
MECTHOCTH.

[eprieHAUKYIISAPHBIC IPSMbBIC: CMEXKHBIC U BEPTUKATIBHBIE YTJIbI,
IEPIEHIUKYIAPHBIE IIPSAMBIE, IIOCTPOECHUE IIPAMBIX YIIIOB Ha
MECTHOCTH.

Pabora ¢ npocTeiinmMu yepTexaMu.

[IpakTHyeckue 3ajaHus U 33/1a4H.

reoMeTpuyeckue GUrypsl, ONpeaesTh X B3aUMHOE
pacIoiokKeHue,

BBIIIOJIHSATH YEPTEXK MO YCIOBUIO 33]1a4H;

MPOBOAUTH MPOCTEUILINE MOCTPOEHHUS C TOMOIIIBIO
JIMHEUKH;

M3MEPSATH JINHENHBIE U YTIIOBBIEC BEIIMYUHBI
T€OMETPUUYECKHUX U MTPAKTUYECKUX OOBEKTOB C ITOMOIIBIO
W3MEPUTENBHBIX HHCTPYMEHTOB (JIMHEIKa, MacIiITabHast
JUHENKa, pyJeTKa, TPAHCIIOPTHUP, YEPTEKHBIN YTOJIbHHUK);
OTIPEIETISATh «HA TJ1a3) pa3Mephl pealbHBIX 00BEKTOB,
MPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEpOB;

pelaTth 3aJa4u Ha BBIYMCICHHUE JJIMH OTPE3KOB U
BEJINYMH YIJIOB;

pelaTth 3aJ]a4M Ha B3aUMHOE PACIOJIOKEHHUE
TeOMETPUUYECKUX PUTYD;

MPOBOJIUTH KJIIACCU(PUKAIIUIO YTJIOB, BBIYUCIISITh
JIMHEWHBIE U YTJIOBBIE BEJIMYUHBI, TPOBOJAUTH
HEOOXOUMBIE JI0Ka3aTEIbHBIE PACCYKICHNUS,
3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUS T€OMETPHUH.

TpeyrospHUKH.
(22 gaca)

TpeyroabHHUK U €ro 3JIEMEHTHI.

Ilonstue o PaBHBIX TPCYTOJIbHUKAX U ICPBUYHLIC IIPCACTABJIICHUSA O

PaBHBIX (KOHTPYIHTHBIX) QUTYpaXx.

Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB.
[lepnenquKymsp K OpsIMOM.

Menunana, GMCCEKTpHCa M BHICOTA TPEYTOJbHUKA.

pacro3HaBaTh Ha TOTOBBIX YEPTEKAX TPEYTOJIbHUKH, Mapbl
PaBHBIX TPEYTOJILHUKOB (C YKa3aHUEM IIPU3HAKOB);
BBIITOJIHATH KPATKYIO 3alIMCh U YEPTEXK MO YCIOBHIO
3a/1a4y;

BBIBOJIUTH CJIEJICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
9JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;




PaBHOOEIpEHHBIN TPEYTrONBHUK U €r0 CBOWCTBa. PaBHOCTOpOHHUIA
TPEYTOJIbHUK.

OKpY>KHOCTb.

ITocTpoeHus LMpPKyIEM U JIMHEUKOM.

[Ipumepsl 3a1a4 HAa TOCTPOEHUE.

(hopMyIIHpOBaTh ONPEEICHUS: OCTPOYTOJILHOTO,
TYIOYTOJILHOTO, IPSIMOYT'OJIBHOT0, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEJJUAHbI TPEYTOJIbHUKA; CEPEIUHHOIO
NEepPHEHANKYJIApa OTPE3KA; IEPUMETPA TPEYTOJIbHUKA;
M3y4aTh aJTOPUTM IMOCTPOSHHS MEAMAHBI, OUCCEKTPUCHI U
BBICOTBI TPEYT'OJIbHUKA;

(hopMyIIHpOBaTh CBOKCTBA M MPU3HAKH PaBHOOSIPEHHOTO
TPEYroJIbHUKA;

AQHAJIM3UPOBATh PUCYHKH M PEIIATh 3a/1a4 110 TOTOBBIM
YepTekaM;

IIPUMEHSATH U3YYEHHYI0 TEPMUHOJIOTHIO U CUMBOJIMKY IIpU
3alUCH PEILICHU;

CTPOUTH YEPTEKH, PEIIaTh 3aJa4M C IIOMOIIBIO
HAaXO’K/ICHUSI PABHBIX TPEYTOJIbHUKOB;

pacrno3HaBaTh Ha 4YepTeKax U U300pakaTh OKPYKHOCTb U
€€ DJIEMEHTBHI;

penaTh OCHOBHBIE 33/1a4M HA IIOCTPOEHUE: yIila, paBHOTO
JAHHOMY; CEpEIUHHOIO NEPIEHANKYIIApA JAHHOTO
OTpE3Ka; NPsIMOM, NIPOXOIALIEN Yepe3 TaHHYIO TOUKY U
NEPIeHIUKYIAPHON JTaHHOU MPSIMOM; OMCCEKTPUCHI
JTAHHOTO yTJia;

UCII0JIb30BaTh U(POBBIE PECYPCHI AJIS HCCIIEeI0OBAHUS
CBOMCTB U3y4yaeMbIX QUTYp;

3HAKOMUTBCS C UCTOPUEN pa3BUTHUS TEOMETPUMU.

[TapamiensHbIe
npsmsle. (14
94acoB)

OnpeneneHne mapauIeTbHBIX TPSIMBIX.

HakpecT nexaiue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIbI
(oOpa3oBaHHBIE TIPH MEPECEUCHUH TTAPAIETHHBIX TTPSIMBIX
CeKymiei).

[Tpu3Haku mapayuIeTIbHOCTH ABYX MPSIMBIX.

[IpakTudeckue crocoObl MOCTPOCHUS MAPATIICTBHBIX MPSIMBIX.
[TaTeiit noctynar EBknunpa.

Teopemsl 00 yriax, 00pa30BaHHBIX ABYMS MMapayljieIbHBIMU
MPSIMBIMU U CEKYIIEH.

(dhopMynHpoBaTh ONpeesIeHre NapauIeIbHbIX MPSMBIX,
MIPUBOJUTH IIPAKTUYECKUE IIPUMEPBI NTapaJIEIbHbIX
MPSIMBIX;;

M3y4aTh CBOIMCTBA yIJIOB, 00Opa30BaHHbIX MpU
MepECCUCHUH NapAIIIENbHBIX IPSIMBIX CEKYIIEH;
OOBSICHATH, UTO TaKOE CJICCTBUE;

MIPUMEHATH NIPU JOKA3aTEIbCTBE METO OT IPOTUBHOTO;
M3y4daTh MPUHLIKI KOHCTPYMPOBAHUS OOpaTHBIX
YTBEPKJICHUH;
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VYTIIBl ¢ COOTBETCTBEHHO NApAJUICIbHBIMU UIIH ® IIPOBOAMTH JOKA3aTEJIbCTBA APAUIEIbHOCTU ABYX
NEPIEHIUKYISIPHBIMUA CTOPOHAMH. MPSIMBIX C IIOMOILBIO YIJI0B, 00pa30BaHHBIX NpU
[Ipu3Hak napayuieaIbHOCTH IPSIMBIX Y€PE3 PABEHCTBO PACCTOSHUN IIEPECEYCHUH ITUX MPSAMBIX TPEThEH NPSMOM;
OT TOYEK OJHOM IIPSMOM 10 BTOPOU MPSMOM. ® AHAIU3UPOBATh PUCYHKU U PEILATH 3a1a4U I10 TOTOBBIM
IlepBble NOHATHS O 1OKA3aTEILCTBAX B TEOMETPHH. yeprexam;
® BBINOJHATH IOCTPOCHHUS NTAPAJUICIBHBIX IIPSMBIX;
® IIPUMEHATh U3YYCHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY IIPU
3aIIUCH PEILICHUN;
® pelarh 3aJa4M Ha J0Ka3aTeJIbCTBO U BHIYHUCIICHMS,
UCIIOJIb3Ysl U3Y4YCHHBIC ITOHATHS,
® 3HAKOMHUTBCS C MICTOPUEH Pa3BUTHUS TEOMETPHUHU.
CootHomieHus Teopema 0 cymMMe yIJIOB TpEyroJibHUKa. BHEMIHUN yromn ® BBIYUCIIITH CyMMY YIJIOB TPEYI'OJIBHUKA;
MEXIY TPEYrOJIbHUKA. ® HaxXOJUTbh YUCJIOBbIC U OyKBEHHbIC 3HAUCHUS YTIIOB B
CTOpOHAMU U OCTpOoyrospHBIi, IPSIMOYTOJIBHBIN U TYIOYTOJIbHBIN r€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM TEOPEM O
yriamu TPEYrOJIbHUKH. CyMME yTJIOB TPEYIOJIbHUKA;
TPEYrOJIbHUKA. TeopeMa 0 COOTHOIIEHUIX MEKy CTOPOHAMHM M YIJIAMH ® AHAIM3MPOBATH TPEYTOJBHUKHU C PA3HBIMU JAHHBIMU,
(14 4.) TPEYrOJIbHUKA U €€ CIIEICTBHUS. IPOBOJIUTH HAOJIOACHNUS, JIeJIaTh BBIBOJIBI;
[Ipocrelinne HEpaBEHCTBA B TEOMETPHUH. ® (opmynupoBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX
HepaseHnctBa TpeyroiapHuka. IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA;
HekoTtopsle cBOlCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. ® DpacIlO3HaBaTh HA TOTOBBIX YEPTEKAX Napbl PABHBIX
IIpu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. HPSMOYTOJIBHBIX TPEYrOJIbHUKOB (C yKa3aHHEM
CBolCTBO MeMaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. MIPU3HAKOB);
® CTPOUTH YEPTEXKHU, PEIIATD 3a4a4U C IIOMOILBIO
HAaxO0’KJICHUs PABHBIX NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB;
® [IPUMEHATH CBOMCTBO MEAUAHBI IIPSMOYTOJIBHOTO
TPEYrOJIbHUKA ITPU PEILIEHUN 33/1a4;
® 3HAKOMMTHCS C UICTOPUEH PA3BUTHS T€OMETPUH.
[ToBTOpEHME. [ToBTOpEeHMe u 0600611IeHNE OCHOBHBIX MOHATUH U METOJIOB Kypca penaTh 3aja4i Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHE CBSI3H
O06o06menue TE€OMETPHUH 7 Kilacca. MEXKy pa3JIMYHbIMU YacTSIMH Kypca.
3HaHUU U

ymeHui. (4 yaca)

8 kiace

(2 yaca B HeeJs110, BCero 68 yacon)
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HazBanmue

pasnena
(TeMbI)
Kypea OcHoBHOe coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(umciio

4acoB)
CooTHoteHus [Tepnenaukysip ¥ HaKJIOHHAsA. PaccTossHME OT TOUKH 10 TIPSIMOM. pacro3HaBaTh M H300paXkaTh HAa PUCYHKE MEPIICHIUKYIISP U
MEXIY Paccrosinre Mex 1y mapaiieibHbIMU MPSMbBIMHU. HAKJIOHHYIO, IIPOBE/ICHHBIE M3 TOYKHU K TIPSIMOI;
CTOpOHAMH U I'eomerpuueckoe mecto Touek (I'MT). CpaBHUBATh MX JIMHBI,
yrilaMu [TocTpoenue TpeyrojibHUKA MO TPEM IJIEMEHTaM. (bopMyIUpPOBaTh ONPEACTICHUS PACCTOSHUS OT TOUKH J10
TpEeYroJbHUKa MPSIMOU U PACCTOSIHUSI MEXY MapajlieIbHbIMU MPSIMBIMH,

(oxonuanwue). (9
4acoB)

WJUTIOCTPUPOBATH 3TU NOHSTHUS,
pelaTh 3aJa4y Ha BBIUMCIICHUE U 10KA3aTeIbCTBO,
CBSI3aHHbIE C COOTHOIIEHUSMHU MEXy CTOPOHAMH U YIJIaMU
TPEYrOJIbHUKA, PACCTOSHUEM MEXY MapajlIeIbHBIMU
IPSIMBIMU, PACCTOSIHUE OT TOUKH J10 MPSAMOIi;
MOJIEJIMPOBAaTh YCIOBHE 33JJa4M C IOMOLIbIO YEPTEKA UIH
PHUCYHKA, IPOBOJST JOTOJHUTEIbHbIE IOCTPOEHHUS B XO/I€
peleHus;

OTNpeeNATh OMCCEKTPUCY yTrila U CepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTa
TOYEK;

pelaTbs OCHOBHBIE 3a/1a4i HA IOCTPOEHHUE TPEYTOJIbHUKOB
10 Pa3JIMYHbIM JIEMEHTAM;

3HAKOMHUTBCS C UICTOPHEN Pa3BUTHUSI TEOMETPHUHU.

YeTsIpexyroyibH
uku. (24 4daca)

MHoOroyronsHuK. BeITyKIIbIII MHOTOYTOJIBHUK. YeThIPEXyrOJIbHUK.

[Tapamnenorpamm, ero npu3Haku U cBolcTBa. YacTHbIE cllydan
napajuieJIorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBaApaT), UX
npU3HaKku U cBoiictBa. Tpaneuus. PaBHoOoKast ¥ MpsiMOYyToIbHAs
Tpaneuuun. Teopema Paneca.

VY aBoenue meauanbl. OceBast ¥ IEHTPaJIbHAasi CAMMETPHUH.

n300pakaTh U PACIO3HABATH HA YEPTE)KaAX
YETBIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX DJIEMEHTHI;
(bopMynHpOBaTh OIPEEIICHU: TapajuIeIorpamMma,
IpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanenuu, NpsiMOyroJIbHOM Tpamnenuu;
JIOKa3bIBaTh U UCIOJb30BaTh IIPU PELICHUH 3a1a4
IIPU3HAKN U CBOMCTBA: MApaJUIEIOrPAMMA,
IpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanemnuu, NpsiMOyroJIbHON Tpanenuu;
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IIPOBOAMTH ITOCTPOCHMSI ¢ TOMOLIBIO LIUPKYJIS U TUHEHKU
C UCIIOJIb30BaHUE TEOPEMBI (hajieca;

IIPUMEHATHh METOJ yIBOCHUS MEINaHbl TPEYTOJIbHUKA DU
peLICHUH 3a/1a4;

IPUBOAUTH IPUMEpPHI (HUTYp, 00J1aAAI0LUX OCEBOH U
LIEHTPAJIbHOW CUMMETPUEH, a TAK)KE IIPUMEPBI OCEBON U
LEHTPaJIbHOW CUMMETPUH B OKpYXKaroleil 00CTaHOBKe;
CTPOUTH CUMMETPUYHBIE (PUTYDBI;

UCIOJIb30BaTh LIU(POBBIE pecypehl I UCCIETOBAHUS
CBOWCTB M3y4aeMbIX QUTYp;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPHUHU.

[Inomane.
Teopema
[Mudaropa. (13
4acoB)

[TonsiTue 06 00MIICH TEOPUH TUIOIIAIHN.

[Tomaas MHOTOYTOJIBHUKA, TTapajuieiorpaMma, TPEyroilbHHUKA,
TpareIyH.

OTHOIIEHUE TJIONIAJICH TPEYTOJLHUKOB C OOIIUM OCHOBAHUEM HJIH
00IIeH BHICOTOH.

Beruunciienue miorniaaei ciioxkHbeIx GUryp uepes pa3oreHue Ha
9acTH U JIOCTPOCHHE.

[Tnomanu duryp Ha ker4yaroi dymare.

Teopema [Tudaropa, e€ 1oka3aTeNHCTBO U MPUMEHEHHE.

Ooparnas Teopema [Iugaropa.

(hopMHPOBATH MEPBUYHEIC MPEICTABICHUSIMH 00 00IIeH
TEOpHUH TUIOIIATU (MepHI), POPMYITUPOBATH CBOMCTBA
TUTOILA/IH, BBISICHATH WX HATJISAHBIA CMBICIT;

BBIBOJIUTH (DOPMYIIBI IJIOMIAAN MapalijiesiorpaMmma,
TPEYroJbHUKA, TPATIEIUH U3 (HOPMYJIBI TUIOMIAAN
IpsIMOYTOJIbHUKA (KBaJIpaTa);

BBIYUCIIATH (Pa3IM4HBIMU CIIOcO0aMu) IIIOMIAb
TPEYroJbHUKA U IO MHOTOYTOJIBHBIX (UTYD;
HaXOJUTh IJIOMAAN PUryp, U300pakEHHBIX Ha
KJIeTyaToil Oymare, UCIOJIb30BaTh pa30MEeHNE HAa YaCcTH U
JOCTPOCHUE;

pa3duparh IpUMEphl HCIOIb30BAHUS BCIIOMOTaTEeIbHON
TUTOIIAJIH [T PEIICHUS TEOMETPHUECKUX 3314,
OTMpasCh Ha JaHHbBIE YCIOBUS 33]1a4l, HAXOUTh
BO3MOYKHOCTHU MPUMEHEHUSI HEOOXOAUMBIX (POpMyIT U
CBOWCTB ILIOLIA/IU, TPE0OPa30BBIBATH (POPMYIIBI;
BBIUUCIIATH TUIOMIA/INA PA3TMYHBIX MHOTOYTOJIEHBIX
uryp;

JI0Ka3bIBaTh TEOpEMY MHdaropa, UCTIOIb30BATh €€ B
MPAKTUYECKUX BBIYMCICHUSAX;

MPUMEHSTH MTOJTydeHHBIE 3HAHUS M YMEHHUS TIPU PEIICHUN
MPAKTUYECKHX 3a/1a4;

3HAKOMUTHCS C HICTOPUEH Pa3BUTHS TEOMETPHH.
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ITomoOusIe
TPEYTOJbHUKH.
(18 gacoB)

[IponoprrioHaIbHBIE OTPE3KH.

[Togo6ue TpeyroJbHUKOB, KOAPPHUIHUEHT 1M0100usI.

[Ipu3Haku mogo0us TPEYTOILHUKOB.

Cpensist TMHUS TPEYTrOJIbHUKOB.

[Ipumenenne momoOus mpu pemeHny 3a1a4. Teopema o Touke
nepeceUCHrs MCIMaH TPpCyroJbHUKaA.

[TponopuioHaNbHBIE OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE.

[TpakTHyeckne NpUI0KEeHUs TOAOOHS TPEYTOIbHUKOB.

OOBSCHSTH MOHITHE MPOMOPIIMOHATLHOCTH OTPE3KOB;
HCCIEA0BaTh BOMPOCHI O MPOMOPIHUOHAIBHOCTUA OTPE3KOB,
Ha KOTOPbIE OMCCEKTpHCA JICIUT CTOPOHY TPEYTOJIbHUKA,
MPUJISKAIIUM CTOPOHAM TPEYTOJIbHUKA;

(hopmynupoBaTh ONpeeICHUE TTOI00HBIX TPEYTOJILHUKOB;
HaXOIUTh HOI[O6HBI€ TprI‘OJIbHI/IKI/I Ha I'OTOBBIX
YepTekKax C yKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB
noao0us;

peliaTh 3a7a4i Ha MOJO00HBIE TPEYTOJIbHUKHU C IIOMOIIBIO
CaMOCTOSITEIILHOTO IMMOCTPOCHUSI UEPTEXKEH U
HAXO0X/ICHUS MOJI0OHBIX TPEYTOJIbHUKOB;
(hopMyJIIpPOBATh U JOKA3BIBATH TEOPEMY 00 OTHOIICHUHN
IoIIa/Iel OoJOOHBIX TPEYrOJIbHUKOB;

MIPOBOJIUTH JJOKA3aTENIbCTBA C UCIIOIb30BAHHEM
MIPU3HAKOB T0I00MS;

JOKa3bIBAThH TpI/I HpI/I3HaKa HOI[O6I/I$I TprrOHI)HI/IKOB;
HAXOWTh IJIOLIAAH MOJA0OHBIX pUryp;

dhopmynupoBaTh onpeaeIeHUe CpeIHen JTUHUN
TPEYTOJIbHUKA;

HpOBOJII/ITI) J0Ka3aTeiIbCTBO TOI'0, YTO ME/IMaHbl
TPEYroJIbHUKA [IEPECEKAOTCS B OAHOU TOUKE, 1
HaXOAUTH CBA3b C IIeHTpOM MaccC, HaXO0aAuTh OTHOIICHUE,
B KOTOPOM MEJIMaHBbI JAENATCS TOUYKON UX MepeceyeHus;
HCCIIEA0BATh BOMPOC O MPOTOPIUOHATBHBIX OTPE3Kax
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, PEIIATh
COOTBETCTBYIOIIHE 33a49H HA BHIYUCIICHHE;
paccMaTpuBaTh MPUMEHEHHE METO/Ia TIOI00MS B 3a/1a4ax
Ha MOCTPOEHUE;

O6T)$ICH$ITB, KaK MOXKHO HUCITIOJIb30BaTh CBOﬁCTBa
MO00HBIX TPEYTOJIHLHUKOB B U3MEPHUTEIBHBIX padoTax Ha
MECTHOCTH;

peniaTh TeOMETPUYECKUE 3a/1a4u U 33J]a4M U3 peaibHON
JKN3HU C UCIIOJIBb30BAHUECM HO)IO6HI)IX Tpeyl"OJ'II)HI/IKOB.
3HAKOMUTBHCA C UCTOPHUEN pa3BUTHUSI TEOMETPUU.
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[ToBTOpEHME,
o0o01mieHue u
CUCTeMAaTH3alIHs
3HaHU. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U 8 KJIACCOB,
0000111EHNE 3HAHNUI.

peuiaTs 3aaa4r Ha ITIOBTOPCHUC, NJJIFOCTPHUPYIOIIUEC CBA3U
MCKAY pa3JIMYHbIMU 4aCTAMU KypcCa,

IIPUMCEHATH IIOJTYUCHHBIC 3HAHUA IIPU PCIICHUN
MMPAKTUYCCKUX 3aaa4v.

9 kyacc
(2 yaca B HeeJI10, Bcero 68 yacoB)
Ha3zBanmue

pasziena

(Tembl)

Kypea OcHoBHOe coaep:xaHue OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCs

(umciio

4acoB)
[Tono6ubIe CuHyc, KOCUHYC, TAHT'€HC OCTPOTO YTIiia MPSIMOYTOJILHOTO (bopMyInHUpoOBaTh OMPEEICHUS TPUTOHOMETPUUECKUX
TPEYTrOJAbHUKHU TpeyroiabHuka. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. (GyYHKIUI OCTPOro yria, IpoBEpSATh X KOPPEKTHOCTD;

(oxonuanue). (6
4acoB)

Tpuronomerpuyeckue GyHKIMH YTIIOB 30, 45° u 60°.

BBIBOJMTH TPUTOHOMETPUYECKHE COOTHOILIECHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

MCCJIE0BATh COOTHOIIEHUS MEXly CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIiIaMu B 45° u 45°;
30° u 60°;

MCIO0JIb30BaTh ()OPMYJIbI PUBECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAXO0XKICHUS
COOTHOILEHUHN MEXy TPUTOHOMETPUUECKUMU
(GYHKLIHSMEU pa3IMYHBIX OCTPBIX YTJIOB;

MIPUMEHSITH [TOJIyYE€HHbIE 3HAaHUSI U YMEHHUSI IPU PELIEHUH
IIPAKTUYECKUX 3a7ay;

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSI TEOMETPHUH.

OxpyxHOCTb. (18
94acoB)

B3anmHoe pacnionokeHue oKpyXKHOCTH U nipsiMoi. KacarenbHas u
CeKyIlas K OKPYKHOCTH.

Brnucannble v IeHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTellbHOU U
XOPJIOH.

Vbl MeXAy XOpJaMu U CEKYIIMHU.

Teopema o Ipou3BeIeHUN OTPEIKOB XOPJI, TEOPEMBI O
MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaparTe

(bopMyIHUpOBaTh OMPECIICHUS: OKPYKHOCTH, XOP/HI,
JIMaMeTpa M KacaTeIbHOM K OKPYXHOCTH; U3y4YaTh UX
CBOWCTBA, ITPU3HAKHU, CTPOUTH YEPTEKH;

(GhopMyTUPOBATh M TI0KA3bIBATh TEOPEMBI: O CBOWCTBE
KacaTelbHOM, O TPU3HAKE KacaTelbHOM, 00 0Tpe3Kax
KacaTeJIbHOM, MPOBEJICHHBIX U3 OJTHOW TOUYKH;
(bOopMyITMPOBATh MOHATHS IyTH OKPYKHOCTH ¥ TPaTyCHOMN
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KacaTeJIbHOMH.

buccekTpuca u cepeIMHHbBIN NEPIEHAUKYISAP KaK TEOMETPUYECKUE
MecTa TOYEK.

OKpyXHOCTb, BIICaHHAs B yroj. BrimcanHas u onucanHas
OKPYKHOCTH TPEYTOJIbHHKA.

Brnircannbie 1 onMCaHHbBIE YETHIPEXYTOJIBHUKH.

MEpBI IyTH OKPYKHOCTH;

(bopMyIHpOBaTh ONPEEIICHUS LIEHTPATBHOTO U
BIIMCAHHOIO YIJIa;

pacrio3HaBaTh Ha YepTeXax U U300pakaTh HEHTPAIbHBIC U
BIIMCAHHBIE YTJIbI,

(dbopMyIHpOBaThH M OKa3bIBaTh TEOPEMBI O BIIUCAHHOM
yrie, 00 oTpe3Kax IepeceKaroIuxcs Xop;
(dbopMyIHpOBaThH M JOKA3bIBATh CICICTBHS U3 TEOPEMBI O
BIICAHHOM YTIIE;

UCIIOJIB30BAaTh METO I'MT JUIs JI0Ka3aTeIbCTBA TEOPEM O
nepeceuyeHnH OMCCEKTPHC YIIIOB TPEYroidbHUKA U
CEpPEAUHHBIX NIEPIICHAUKYIISIPOB K CTOPOHAM TPEYIrOJIbHUKA,
(bopMynupOoBaTh OIpeesIeHNE OKPYKHOCTH, BIIMCAHHOU B
MHOI'OYTOJIbHUK, H OKPY’KHOCTH, OIIMCAHHOU OKOJIO
MHOI'OYTOJIbHUKA,;

(bopMyIHpOBATH M TOKAa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOM B TPEYroJbHUK, 00 OKPY>KHOCTH, OITUCAHHOM
OKOJIO TPEYTOJIbHUKA, O CBOMCTBAX CTOPOH OIMCAHHOIO
YETBIPEXYTOJIBHUKA, O CBOMCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA;

UCCIIEI0BaTh, B TOM YHCIIE C IOMOUIbIO IU(PPOBBIX
peCcypcoB, BIIMCAHHBIE U OIUCAHHBIC YETBIPEX YT OJIbHUKH,
BBIBOJUTH UX CBOWCTBA U IIPU3HAKY;

MIPUMEHATH I1OJYYCHHBIC 3HAHUSA U YMEHHUS IIPU PEILICHUU
MIPaKTUYECKUX 3a]a4;

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUSI TEOMETPHUMU.

Bekropsl. (16
94acoB)

[Tonsarue Bexktopa. J[nuHa (Moaynb) BeKTOpa. PaBeHCTBO
BEKTOpPOB. OTKIIaIpIBaHNE BEKTOpA OT JaHHOM TOYKH. ClI0KEeHnE U
BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
[IpuMeHeHne BEKTOPOB K pemeHuto 3aaa4d. CpeHsst JINHAS
TpameuuH.

(bopMyIHpOBATh ONPEAECIICHUS U WILTIOCTPUPOBATH MOHITHUS
BEKTOPA, €ro JJIMHBI (MOJYJIs1), COHAIIPABIEHHBIX U
MIPOTHBOIOJIOXKHO HAlPaBJIEHHBIX BEKTOPOB,
KOJIJTMHEAPHBIX M PaBHBIX BEKTOPOB, HYJIEBOTO BEKTOPA;
UCIOJIb30BaTh BEKTOPHI KaK HAIPaBICHHBIE OTPE3KH,
HCCIJIEIOBATh T€OMETPUUECKH (IIepeMenieHe) u
¢busnueckuii (cuiia) CMBICIIBI BEKTOPOB;

1300paxkaTh BEKTOPHI 3aJaHHON JUIMHBI, 3aJJaHHOTO
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HaIpaBIlIeHUs1, U300paKkal0T COHANpPaBICHHbIE,
MIPOTUBOIIOJIOKHO HANPaBJICHHbIC, KOJUTMHEAPHbBIE U
paBHBIE BEKTOPHI;

3HATh OINPEACIICHUS] CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YMCJIO; UCCIE0BATh, B TOM UUCIIE
C TIOMOIIBIO MU(PPOBBIX PECYPCOB, TEOMETPUICCKUI U
(U3UYECKUI CMBICIIBI ATHX OTIEPAIIHIA;
(bopMyITHUpOBaTh U JOKA3bIBATH C TIOMOIIBIO BEKTOPOB
TEOpEMY O CpeIHeH TUHUH TparelnH;

pelaTh 3aa4y Ha JI0Ka3aTeIbCTBO U IOCTPOEHUE,
UCIIOJIB3YS U3yUEHHBIC YTBEPXKIACHUS U MTPABUIIA;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPUH.

Meton
KoopauHart. (22
yaca)

PasnoxxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunarts! BexTopa.

CBsi3p MeX 1y KOOpAMHATAMU BEKTOpa M KOOPAMHATAMU €ro KOHIA
U HayaJja.

[Tpocreiimue 3agaun B KOOpAUHATAX.

YpaBHEHHE OKPYKHOCTH U ITPSMOM.

B3aumHoe pacnonoxeHue ByX  OokpyxkHocted. Kacanue
okpykHOCTel. OO1I1e KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

Meroa KOOpAMHAT MPU PELIIEHHWH TEOMETPUYECKUX 3ajJau.
Hcnonb30Banne MeTOa KOOPAUHAT B IPAKTHUECKUX 33/1a4ax.

packiaabIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSICHATH Y UJUTIOCTPUPOBATH MOHATHS IPSIMOYTOJIbHOM
CHUCTEMBI KOOPJAMHAT, KOOPJANHAT TOYKH, KOOPAUHATHBIX
BEKTOPOB U KOOPAUHAT BEKTOPA;

pemars 3aa4M Ha IEHCTBHS C BEKTOPAMH B KOOPMHATAX;
BBIBOJMTH U PUMEHATH MPHU PELICHUH 3a/1a4 (HOpMYJIbl
KOOPJIHMHAT CEPEANHBI OTPE3KA, PACCTOSIHUS MEXKTY ABYMS
TOYKaMH, JUIMHBI BEKTOPA;

BBIBOJUTH YPABHEHHE NPSIMON U OKPYKHOCTH;

BBIJICIIATH IOJHBIN KBAaApaT JJIs HaXO0KICHU LIEHTpa U
pannyca OKpY>KHOCTH IO €€ YPaBHEHHUIO;

peuiaTh 3aa4i Ha HAX0XKICHHUE TOYEK MTepEeCCUCHUs
MPSAMBIX U OKPY’KHOCTEN C IOMOIIBIO METOJIa KOOPINHAT;
UCIIOJIb30BaTh CBOMCTBA YIJIOBOr0 KO PHUIIMEHTa
MPSAMOM IIPH PELICHUU 3a/]1a4, JJIsl ONPEACICHUS
PacCIIOJIOKEHUS MIPSIMOM;

HCCJIEIOBAaTh, B TOM YHUCJIE C TIOMOIIbIO IIU(PPOBBIX
peCypcoB, Ciydau B3aMMHOI'O PACIIONIOKEHUS IBYX
OKPY’KHOCTEH;

peuiars 3aa4M, CBsI3aHHbIE C IIOCTPOCHUEM OKPYKHOCTEN
1 KaCaTeJIbHBIX K HUM;
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MIPUMEHATHh KOOPAWHATHI IPU PELIEHUU T€OMETPUUYECKUX
Y MPaKTUYECKUX 3aJ1a4, 17151 TOCTPOCHUS MAaTEMAaTUUYECKUX
MojieJIell peasbHbIX 3a/1a4 («METO KOOPAUHATY);
MOJI30BATHCA JJIsl TOCTPOCHUS M UCCIIEIOBAHU M

1M (POBBIMU pecypcamu;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUSI TECOMETPUHU.

[ToBTOpEHME,
o0o01mieHue u
CUCTeMAaTU3aIIHs
3HaHUH. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 8 U 9 KJIacCOB,
000011IEHNE 3HAHUIA.

peuars 3aaa4r Ha ITIOBTOPCHUC, NJJIFOCTPHUPYIOIIUC CBA3U
MCKAY pa3JIMYHbIMU 4aCTIAMU KypcCa,

MMPUMCHATH ITOJIYUCHHBIC 3HAaHUS ITPU PCIICHHUN
MMPAKTUYCCKUX 3aaa4.

10 kaacce

(2 yaca B HeeJ10, Bcero 68 yacoB)

Ha3Banue
pasaena
(Tembl)
Kypca
(qucio
4aCcOB)

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IMXCs
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CooTHolIeHus
MEXIY
CTOPOHAaMU U
yriaiamu
TPEYroJbHUKA.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB. (24
yaca)

OrnpezesieHne TPUTOHOMETPUIECKUX (PYHKIIUNA YTIIOB OT 0° 1o
180°. Kocuuyc 1 cHHYC mpsiMoro i Tymoro yria. Teopema
KocuHycoB. (O0001mEHHas) TeopeMa CHHYCOB (C PanyCcoM
OMMUCAHHOM OKpYyXHOCTH). HaxoeHue JJIMH CTOPOH U BETUYUH
YIJI0B TPEYrodbHUKOB. DopMyria IIomaan TPEyrojJbHUKa Yepes
JIBE€ CTOPOHBI U yroJl Mexay HuUMu. PopMyiia miomaim
YeTBIPEXYTOJIbHUKA YePe3 ero TUaroHalIu U yrojl MeX1y HUMH.
[TpakTHUeckoe NpUMEHEHHUE T0Ka3aHHbIX TEOPEM.

CkanspHoe mpou3BeIeHue BEKTOPOB, €T0 MPUMEHEHHE IS
HaXO0XAECHUS JUIMH U YIJIOB.

Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.

[IpumeneHre BEKTOPOB ISl pEIICHUs 3a/1a4 KHHEMATHKU 1
MEXaHUKH.

bopMyIUpoOBaTh OMPEEICHUS TPUTOHOMETPUUECKUX
(GYHKIUH TYIBIX ¥ MPSMBIX YIJIOB;

BBIBOJIUTH TEOPEMY KOCMHYCOB U TEOPEMY CHHYCOB (C
pasinycoM ONMCAHHON OKPYKHOCTH);

pemarb TpeyroJabHUKH;

pelaTh IPaKTUYECKUE 3aJa4l, CBOASALIUECS K
HAaXO0KJICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA;
HCII0JIb30BaTh CKAJISIPHOE MPOU3BEECHUE BEKTOPOB,
BBIBOJUTH €I0 OCHOBHBIE CBOMCTBA;

BBIUUCIISTH CYMMY, Pa3HOCTb U CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOPJIMHATAX;

IPUMEHSTH CKAJIIPHOE POU3BEICHUE JIUIS1 HAX0KICHUS
JUIMH U YTJIOB;

IIPUMEHSTh BEKTOPBI I PELLIEHUS 3a]ja4 KHHEMAaTUKU U
MEXaHUKH.

3HAKOMUTBCS C UICTOPUEN Pa3BUTHUS T€OMETPUU.

IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
JnnHa
OKPYKHOCTH

U IUIOLIAJb KpyTa.
(20 gacoB)

[TpaBuIbHBIE MHOTOYTOJIBHUKHU, BBIYMCICHUE X 3JIEMEHTOB.
OKpy’KHOCTb, OIMCAHHAS OKOJIO MPAaBUIBHOIO MHOTOYT'OJIbHUKA.
OKpyXHOCTb, BIUCAHHAs B IPaBUJIbHBIA MHOTOYT'OJIbHHUK.
[TocTpoeHne npaBUIIbHBIX MHOTOYTOJIbHUKOB.

Yucno © v JyIMHA OKPYKHOCTH. J{JIMHA OKPYKXHOCTH U 1yTH
okpyxHocTH. [Imomanas Kkpyra u ero 31eMeHTOB (CEKTopa U
cerMeHTa). Boruncienue miomaneit Guryp, BKIOYAOIUX
AIIEMEHTHI KpyTa.

dbopMynupoBaTh OMpeesieHne MPABUIBHBIX
MHOTOYTOJTbHUKOB, HAXOJIUTh X JJICMEHTHI,
MOJIb30BATHCS MTOHITHEM JUIUHBI OKPY>KHOCTH,
BBEJIEHHBIM C TIOMOIIIBIO MPAaBUILHBIX MHOT'OYTOJIBHHKOB,
OTIPEENATh YUCIIO T, IIUHY AYTH U PaUaHHYIO MEpY
yria;

peliaTh 3aa4i Ha TOCTPOCHUE PABUIBHBIX
MHOTOYTOJTLHUKOB, B TOM YHCJIE C TIOMOIIBIO ITU(POBBIX
pecypcos;

OTIpEeNeNSITh TUIOIIAb KPyTa,

BBIBOJIUTH (DOPMYIIHI (B TPayCHOM U paiuaHHOM Mepe)
JUTSL JUTAH YT, TUIONIAeH CEKTOPOB U CETMEHTOB;
BBIYUCIIATH IIOIMAIN (PUTYP, BKIIOYAOIINX JIEMEHTHI
OKPY>KHOCTH (Kpyra);

HAXOJUTh IJIOMIAJH B 3a/1a4aX PeaabHOU KU3HU;
3HAKOMHTHCS C HCTOPHEH Pa3BUTHUS T€OMETPHH.
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JBrxeHus
MIJIOCKOCTH. (8
4acoB)

[TonsiTue o nBMX)EeHUM TIOCKOCTH. [TapaienbHblil nepeHoc,
oBOPOT U cuMMeTpusi. Ocu u 11eHTpsl cuMMeTpuu. [Ipocreiinue
MIPUMEHEHHUSI IBFOKCHHUI B PEIICHUY 3a]1a4.

pa3duparb IpUMEPbI, WILTIOCTPUPYIOIUE TOHATHS
JIBUKEHHSI, LICHTPOB U OCEH CUMMETPUH;

(bopMynHMpOBaTh OIIPEEIICHUS apauIeIbHOIO IEPEHOCA,
MOBOPOTA U OCEBOM CUMMETPHUH; BBIBOAUTDH UX CBOWCTBA,
HaXOJUTb HENOABM)KHBIE TOUKH;

HAXOJUTh LIEHTPHI U OCH CUMMETPUI mpocTelmux Guryp;
IIPUMEHATH NapaJUIeIbHBIA IEPEHOC U CHMMETPHIO IIPH
pELICHNH T€OMETPHUECKUX 3a7a4 (pa3douparh MpuUMephl);
MCII0JIb30BAaTh AJIs HOCTPOEHUS U UCCIEA0BAHNN

M (pOBbIE PECYPCHI.

IToBTOpEHUE,
0000111eHNE,
cucTeMaTu3alus
3HAHUM.

(16 gacoB)

[loBTOpeHue OCHOBHBIX NOHATHH U METOJOB KypcoB 7—9
KJIaccoB, 00oOmIeHne W cucremarm3anus 3HaHui. [Ipocreiimme
reomerpuueckue  Qurypsl M ux  cBoictBa. M3mepeHue
reoMeTpUYeCKuX BenuuuH. TpeyronpHuku. IlapannenbHble u
NIEPIECHIUKYJISIPHBIE psIMBIE. OKpy>KHOCTb U KpYT.
I'eomerpuueckne nocTpoeHus. YIibl B OKPYKHOCTU. BrimcaHHble
U OIMCaHHBIE OKPYKHOCTHM MHOrOyroibHUKoOB. IIpsmas wu
OKPYXHOCTh. YUeThIpéXyronbHUKU. BrucaHHble U oOnucaHHbIE
YETBIPEXYTOJIbHUKH. Teopema [Tugaropa U Hayaja
TpuroHoMmerpuu. Pemienue oOmmx TpeyroiabHUKOB. IIpaBuibHBIE
MHOroyronsHuKu. [IpeoOpa3oBaHuss MIOCKOCTH. JIBHXKEHHS.
[Tonobue. Cummerpus. Ilmomans. Beiunciaenue momazaei.
[Tnomaaun mnonoOHbIX Quryp. JlexkapToBsl KOOpAMHATHI Ha
IUIOCKOCTU. BEKTOPBI Ha INIOCKOCTH.

OIIEpUPOBATH NOHATUAMMU: (UTYpa, TOUKA, IpsAMas, yrol,
MHOT'OYTI'OJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUM
TPEYrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OHCCEeKTpUCa U BBICOTA TPEYTOJIbHHUKA, 1aPALIEIOrPaMM,
pPOMO, IPSIMOYTOJIbHUK, KBAaJPaT, TPaNeLus; OKPYKHOCTb,
KacaTelbHasl; paBEeHCTBO U 11oo0ue ¢uryp,
TPEYrOJIbHUKOB; IapauIEIbHOCTh U MEPIEHANKYIIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMU, CHMMETPHS
OTHOCHUTEJIBHO TOUKH U NPSMOM; JUIMHA, PACCTOSTHUE,
BEJIMYMHA YIJIa, IUIOIIA/b, IEPUMETD;

UCIMOJIb30BaTh (POPMYJIBI: IEPUMETPA U MJIOLIA I
MHOT'OYTOJIbHUKOB, JUUTMHBI OKPY>KHOCTHU U IIJIOIIAIN
Kpyra, 00bEMa IpsSMOYTOJIBHOTO Napajulesenunesna;
ONEPHUPOBATH MOHATUAMHU: NIPIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; UCIIOIb30BATh OTU MOHATUSA JJIs
IIPEACTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE
U3 APYruX y4eOHBIX PEIMETOB;

pemars 3aa4 Ha IOBTOPEHUE OCHOBHBIX MOHATHH,
WJUTIOCTPALIMIO CBSI3€H MEXY pPa3IMYHbIMU YaCTAMU
Kypca,

BBIOMPATh METOJI JJIS pEIICHUs 33/1a4H;

pemars 3aja4y U3 NOBCEAHEBHOMN )KU3HU.
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IMPUMEPHAS PABOYAS ITPOI'PAMMA 11O YYEBHOMY KYPCY
«BEPOATHOCTB U CTATUCTHUKA»

Conepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA»

8 kiacc

[IpeacraBienue JaHHBIX B BUJIE TaOJIHII, AUArpaMM, rpaukoB. 3aroIHEHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JTUarpaMM H TaOJIHII, UCTIONh30BAHNE U UHTEPIPETANNS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeqHEEe apHU(PMETHUECKOoe, MeIuaHa, pa3max,
HanOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

Cny4aiiHblil SKCEPUMEHT (ONBIT) U ClIy4dailHOe coObITHE. BeposaTHocTh u
4acToTa. PoJIb MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oO1iectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenensb BepmnHbl. Yucio pédep U cymMmapHas
creneHb BepiuH. [IpencraBnenue o csizHoctu rpada. lemu n nuxnsl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ momolisto rpados.

9 kJacc

[Ipencrapienue faHHBIX B BUJI€ TaOuIl, quarpamm, rpadukoB. MHOXECTBO,
AJIEMEHT  MHOXKECTBa, MOJMHOXecTBO. Omepaluu  HaJl  MHOXECTBaMHU:
oObenUuHEHUE, TepecedeHue, jgonojHeHue. CBoilicTBa  omepanuid  Haj
MHOXECTBaAMHU:  TEPEMECTUTEILHOE,  COYEeTaTeIbHOE,  PACHpPEACIUTEIIBHOE,
BKJItOueHUs. Vcnosib3oBaHWe TpaduuecKoro MpeaCTaBICHUS MHOMXKECTB st
OMMCAHUS PeaJbHBIX MPOILIECCOB U SIBIICHUM, PU PEIICHUN 3a7a4.

N3mepenne paccenBaHusi TaHHBIX. [[ucriepcusi U cTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA00OPOB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COObITUSL ciy4daiiHOro ombita. CiydaiiHeie COOBITHA.
BepositHoctrt  coObITuii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMu. CiryyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [€pEBBEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBaHUE
BUCSYCH BEPIIMHBI, CBS3b MEXKAY YUCIOM BEpIIMH M uuciioM peodep. [Ipasuiio
yMHOXeHUsl. Pelienne 3amad ¢ momMoIisio rpado. [IpoTHBONOI0KHBIE COOBITHS.
Huarpamma Oiinepa. OO0beauHeHHE W TepeceueHre coObITuil. HecoBmecTHBIE
coObIThs. DopMyIia CIOKEHUS BEPOATHOCTEH. Y CIIOBHAs BEpOSTHOCTH. [IpaBuiio
ymHOxkeHusl. HezaBucumbie coObiTusi. I[lpencraBieHue sKcneprMEHTa B BHJEC
nepeBa. PereHue 3amauy Ha HaxXOXKJICHHE BEPOSTHOCTEM C IOMOIIBIO JepeBa
CJIy4allHOTO 3KCIIEpUMEHTA, AnarpaMm Jujepa.

10 kaacc
[IpeacraBnenrie maHHBIX B BUAE TaOmuI, JuarpamMm, rpaduKoB,
WHTEpHIpeTanus JaHHBIX. UTeHne u nmoctpoeHue Tabiauil, nuarpamm, rpaukoB 1o
peaJILHBIM JAHHBIM.



[Tepebop BapuantoB. IlepectanoBku u (daktopuan. CodeTaHUs U UYUCIIO
coyertanuil. TpeyrompHuk Ilackamda. Pemenwe 3amadu ¢ HUCHOJIb30BAHUEM
KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKHM U3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heygada. Cepusi MCOBITAHWM JO NEPBOTO yCIEXa.
Cepust ucnbiTanuit bepHymum. BepostHOoCTH COOBITUH B CEpPUM HUCHBITAHHUM
bepnymm.

CnydaiiHasg BeJIMYMHA U paclpeiesieHue BeposiTHOCTed. MareMarudeckoe
OXHuJaHue W jaucnepcus. lIpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUCIIEPCHST  CIyYalHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUM MCIBITAaHUU
bepnymnmy.

[Tonsitue o 3akoHe OoJbIIUX yucen. M3MepeHne BeposTHOCTEH ¢ MOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHa OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

I[lnanupyemble mnpeaMeTHbIe pe3yJbTAThbl OCBOEGHHUSI Y4eOHOr0 Kypca
«BeposSITHOCTH M CTATUCTUKA
8 kiace
° YUTaTh MHGOPMAIIHIO, TPEICTABICHHYIO B TaOIUIIAX, HA IUarpaMMax;
MIPEACTABIIATh JAaHHBIC B BUIE TaONWI, CTPOUTH JUArPaMMBI (CTOJIOMKOBEHIE
(cTosibyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAUYCHUM;

° ONKCHIBATH M WHTEPHPETUPOBATh PEAIbHBIE YHUCIIOBBIE JIAHHBIEC,
Ipe/ICTaBICHHbIE B TA0JIMIIAaX, HA MarpaMmax, rpadukax;
° UCIIOJIb30BaTh TSt OMHMCAHUS  JAHHBIX CTaTUCTUYECKHUE

XapaKTEepUCTUKU: cpeaHee apudmeTnueckoe, MeAuaHa, HauOoJbliee U
HaVMEHbIIEE 3HAYCHHUS, pa3Max;

° VMETh IMPEIACTABICHUE O CIy4YalHOW HM3MEHYMBOCTH Ha IPUMEpPaAxX
11eH, ((U3NYECKUX BETUYNH, aHTPOIIOMETPUUECKUX TAHHBIX; UMETh MPEJCTaBICHUE
O CTaTUCTUYECKON YCTOMYMBOCTH.

9 kJacc

° H3BJICKATh M MPeoOpa3oBhIBaTh HHGOPMAIIUIO, MPEJICTABICHHYIO B
BUJIC€ TaONMI], auarpamMM, rpadukoB; TPEACTaBIATh JaHHbIE B BHJC TaOJuII,
JMarpaMm, rpauKos;

° OIIMCHIBATL JAHHBIE C IIOMOIILI0 CTATUCTHYECKHX IOKa3aTeleH:
CpeIHMX 3HAUYCHMM W Mep paccewBaHUs (pa3Max, TUCIIEPCHUS M CTaHJapTHOE
OTKJIOHEHUE);

° HAXOJWUTh YaCTOTHI YHCJIOBBIX 3HAYEHHH M YaCTOTHI COOBITHI, B TOM
YHUCJIe 10 pe3yJibTaTaM U3MEPEHUI 1 HaOII0ICHU;

° HAaXOJUTh BEPOSTHOCTH CIy4YaWHBIX COOBITUH B OMbBITAX, 3HAs
BEPOSTHOCTH  DJIEMCHTAPHBIX COOBITH, B TOM 4YHCJI€ B ONBITaX C
PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU COOBITHSIMU;

° UCIIOJIB30BaTh  TIpauyecKkue  MOJCIH:  JIEPEBO  CIy4alHOTO
AKCIEPUMEHTA, JUarpaMMbl Dilliepa, YuCcaoBas psiMasi;
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° ONEpUPOBATh MOHSATUSIMU: MHOKECTBO, MOJMHOXECTBO; BBINOJHSIThH
olepalid HaJ MHOXECTBaMHU: OOBEJUHEHUE, TIepeceueHue, JAOINOITHEHHUE;
MIEPEUUCIIATH 3JIEMEHThI MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB;

° UCIIOJIb30BaTh Tpaduueckoe MpeCTaBICHUE MHOXXECTB U CBS3eH
MEXIy HUMHU JJI1 OMHCAHUSl MPOILECCOB U SIBICHUM, B TOM YHUCJE MPU PEIICHUU
3aJla4y U3 APYyruxX y4eOHbIX MPEAMETOB U KYPCOB.

10 xiacce
° U3BJIEKaTh M MpPeoOpa3oBbIBaTh MH(OpPMAIINIO, MPEICTABICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BHUAE TaONIUI, guarpamm, rpadukoB; MpPECTaBIATH
JaHHBIC B BUJE TaOJHUII, AUArpaMMm, Tpaukos;

L] pemars 3aga4ru OpraHrM30BaHHbBIM HCpC60pOM BApUAHTOB, a4 TAKXKC C
HCIIOJIB30BaHHUECM KOM6I/IHaTOpHBIX ImpaBuJI 1 MCTOA OB,

® HCIIOJIB30BATh  OIIMCATCIIBHBIC  XAPAKTCPUCTUKU TJII  MACCHUBOB
YUCJIOBLIX JAHHBIX, B TOM YHCJIC CPCIHHUC 3HAYCHUA U MCPBI PACCCUBAHMA;

® HaXOANUTb YaCTOTbI 3HAUYEHUHM M YaCTOThI CO6BITI/I$I, B TOM YHCJIC
IIOJIB3YACh PC3yJIbTaTaMU HpOBGI[éHHBIX I/IBMepeHHﬁ )51 H&6JIIO,I[€HHﬁ;

L HaXOJIUTb BEPOATHOCTH CJ'Iy‘-IaI‘/JIHBIX COOBITHI B HN3YUYCHHBLIX OIIbITAaX, B

TOM YHCJIE€ B ONBITaX C PAaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX
UCIIBITAaHUM J10 TIEPBOTO yCIieXa, B CepUIX UCTIbITaHU bepHysuu;

o MMETh IPEACTABICHUE O CIIyYalHOW BEJIMYMHE U O PaCHpElCICHUN
BEPOSTHOCTEW;
° UMETh MPEJCTABIECHUE O 3aKOHE OOJIBIIUX YUCET KaK O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
NpUPOAE U OOIIECTBE.

CrnennajbHble peIMeTHbIE Pe3yJIbTaThI:

° BIIAJICHUE 3PUTEIHbHO-OCI3aTEIbHBIM CIIOCOOOM O00CJIEeNOBaHUS U
BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKEHU TeOMeTpudecKux (Gpuryp u
T.I.

° YMEHHME BBINOJHATH NPU TMOMOUIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE TTOCTPOEHUSI, TOCTPpOeHUE TpadUKOB (PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHble rpaduKu 3JIEMEHTApHBIX (YHKIMA Ha KOOPAUHATHOM MIOCKOCTH.

° BJIQJICHWE TIpaBWJIaMHU 3alMUCH  MaTeMaTudeckux Gopmyn u
CTHCIIMATTLHBIX 3HAKOB.

° BJIaJICHUE TIpUEeMaMH TIPeoOpa30BaHusl MAaTEMAaTHUECKUX BHIPAKEHUH.
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TeMmaTH4yeckoe INIAaHUPOBAaHMUE 11O y‘l€6HOMy KYpcCY «BepOSITHOCTL H CTATUCTHKA»

8 kiacce
(1 yac B Hene10, 34 yaca)
HaszBanue
pa3aena
(TeMbi) OcHoBHOe coJep:kaHue OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs
(umncy10 Yacon)
[IpencraBnenne |[IpeacraBieHue NaHHBIX B BHJE TAONWI], AWArpaMm, TpapuKoOB. OCBamBaTh CIOCOOBI MPEJICTABICHUS CTATUCTUYECKUX

JnaHHbIX. (7 4.)

3amonHeHue  TaOaML, 4YTEHHWE U IHOCTPOCHHME  JHarpamm
(cTonmOMKOBBIX (CTOJNIOYATHIX) M KPYroBbiX). YUTeHume rpadukos
peanbHbIX INpoleccoB. M3BneueHne nHbopManuu U3 AuarpamMm U
Ta0JIML, UCIONb30BAaHUE U MHTEpIpeTanus JaHHbIX. [IpakTuueckas
pabota «Tabauupsy. [Ipaktuueckas padbota «/{uarpammbi».

MaHHBIX M YHMCIOBBIX MAacCCHBOB C ITOMOILBIO TaOIUI H
JIMarpaMM C MCIHOJIb30BAHUEM AaKTYaJbHBIX M BaKHBIX
JNaHHBIX  (Aemorpaduyeckue AaHHBIC, IPOU3BOJICTBO
MIPOMBIIUIEHHON U CEJIbCKOXO3SMCTBEHHON MPOMYKIIUH,
0011IeCTBEHHBIC U TIPUPOIHBIC SIBJICHUS );

M3y4aTh METOJbI pa0OTHI C TAOMYHBIMH U TpaQUIECKUMU
MPEACTABICHUAMHU JaHHBIX B XOJ€ NMPAKTHUYECKHX padoT
(cocTaBieHre TA0NMMII W TOCTPOCHHUE  JATPAMM
OTPAaHUYEHHO).

OnucarenpHas
cratuctuka. (8

q.)

OmnmucarenbHasi CTaTUCTUKA: CpefHee apu(METHYECKOe, MEJHMaHa,
pa3max, HauOoJsiblllee M HaUMEHbllee 3HAYEeHUs Habopa YHMCIOBBIX
naHHbIX. lIpumepsr ciydaiiHONW wW3MeHUMBOCTH. [IpakTHueckas
pabota «CpenHue 3HaUCHUS.

OCBaMBaTh MOHATHS: YUCIOBON HAOOpP, Mepa LEHTPaIbHOU
TeHJACHIMU (Mepa I1EeHTpa), B TOM UHUCIE CpeaHee
apudmernyeckoe, MeaMaHa;

ONKCHIBATh  CTAaTUCTHYECKUE JaHHBIE C  ITOMOIIBIO
cpeHero apu(MeTnyecKkoro 1 MeJuaHbl; pelaTh 3a1auu;
U3y4yaTh CBOICTBA CPEAHUX B XOJI€ MPAKTHUECKUX PadbOT
ocBaMBaTh IOHATUSA: HauOOJbIIee W HaUMEHbIIEe
3HAYEHMS YNUCIOBOIO MacCHUBa, pazMmax;

paboTaTh € HE3HAKOMBIMH CJOBAMH U TEPMHHAMHU,
MOJIy4aTh [JOIMOJIHUTEIbHBIE CBEIEHHUS 00 OKpyXKarolleM
MUDE;

MHTEPIPETUPOBATh IOJYyUYEHHBIE B XOJ€ PEIICHUs 3a1auy]
JTaHHBIE;

IIPUMEHSTH MOJIY4YEHHbIE 3HAHUS JUIsl ONMCAHUS U aHAJIN3a)
O00BEKTOB U SIBIIEHUN OKPY’KAIOIIEro MUPA;

pemaTh 3aJauyd Ha BBIOOp cIoco0a ONMMCaHMS JAHHBIX B
COOTBETCTBUM C TPUPOAOM  JaHHBIX M LEISIMHU
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HUcciaeca0BaHus.

CnyuaitHas CnydaifHass UW3MEHUYMBOCTH (mpumepsl). Yactora 3HaYeHUN B OCBAaMBATh IIOHATHUS: YACTOTA 3HAYEHUHA B MaCCHUBE

U3MEHYUBOCT. MaccuBe JaHHbIX. ['pynnupoBka. ['mcrorpammel. IlpakTuueckas JTAHHBIX, TPYIIIUPOBKA JaHHBIX, THCTOrPAMMa;

(64.) pabora «CnydaiiHasi ”3BMEHYHUBOCTH. YUTaTh W AHAJIU3UPOBATH THUCTOTPAMMBI, MOJOUPATH
MOAXOAAIIMM 1Iar TPYNIUPOBKU JUIsl TPEACTaBICHUS
JTAHHBIX;
OCBaMBaTh BOCIPHATHE TIpaUUEcKOro MpeACcTaBlICHUs
pa3HbIX BHJOB CIIy4YalHOM HW3MEHUYHMBOCTH B XOJE
MPAKTUYECKON pabOTHI.

Beenenue B |Ciyd4aiiHplii dKcepuMEHT (OMbIT) M CIy4yallHOE COOBITHE. ocBamBaTh MOHTHS: Tpad, BepmmHa Tpada, pedpo rpada,

Teopuio Tpados.
(44.)

BepostHocTh 1 uyacToTa. Ponb MallOBEpOSTHBIX M MPAKTUYECKH
JIOCTOBEPHBIX COOBITUH B TpUpoJe W B oOmiectBe. MoHeTa u
urpaibHas KOCTb B Teopuu BeposiTHOcTell. [Ipaktuyeckas pabora
«YacrtoTa BeIMaACHUS OpJiay.

CTENeHb (BaJICHTHOCTh BEPILINHBI), LIETIb U ITUKJ;
OCBaWBaTh MOHATHA: IyTh B rpade, 31IepoB MyTh, 00X0/
rpada, OpueHTUPOBAHHBIN I'pad;

pemarp 3aJadyd Ha IOUCK CYMMBI CTENEHEW BEepIINH
rpada, Ha mouck obxoma rpada, Ha MOUCK MyTel B
OpPUEHTUPOBAaHHBIX Tpadax;

OCBanMBaTh CHOCOOBI TPEACTaBICHUS 3alad M3 Kypca
anreOpbl, TEOMETPUH, TEOPHH BEPOSTHOCTEH, APYrHX
OpeIMETOB C MOMOINbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTPUYECKUE LIENH, (PYHKIMOHAIbHBIE COOTBETCTBHUSA)
Ha NpUMepax Mo TOTOBBIM PUCYHKAM.

BepositHOoCTB
4acToTa
CIIy4aitHOTO
coObITHs. (4 4.)

H

I'pad, BepmmHa, pebpo. CreneHb BepmuHbl. Yucino pédep u
cyMMapHas cTeneHb BepuinH. [IpencraBienue o cBsI3HOCTH rpada.
Hermu w mmxnsl. [lytu B rpadax. O6xox rpada (iepoB myTh).
[IpencraBiaenne o6 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBaMBaTh IIOHATHS: CIyYaWHBIA ONBIT M CIy4alHOE
COOBITHE, MAJOBEPOSITHOE M TMPAKTHUECKH JIOCTOBEPHOE
COOBITHE;

u3yyaTb 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITHH B
NpHUpoe M OOIIEeCTBE HAa BaXHBIX IMpUMeEpax (aBapHH,
HECYaCTHBIE ciyJau, 3amuTa NIEPCOHAILHOMN
uH(popMalnu, nepeaayda JaHHbIX);

U3y4aTh pOJIb KIACCUYECKHX BEPOSTHOCTHBIX MOJENIEN
(MOHeTa, urpajgbHasi KOCTb) B TEOPHH BEPOSTHOCTEN;
HaOII0AaTh M U3y4yaTh 4YacTOTy COOBITUH B IPOCTHIX
HKCIEPUMEHTAX B X0/1€ MPAKTUUECKON pabOTHI.
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O06001enue,
KOHTpOJIb. (5 4.)

[IpencraBienue nanHbX. OnHcaTenbHas cTaTHCTHKA. BeposTHOCTH
CIIy9aifHOTO COOBITHSI.

IIOBTOPATh U3YYEHHOE U BBICTpauBaTh CUCTEMY 3HAHMI;
pemars 3a4a4y Ha IPEICTABICHUE U ONMCAHUE JJAHHBIX C
IIOMOUIBIO U3YYEHHBIX XapaKTEPUCTHK;

00cy)IaTh IPUMEPHI CIIy4ailHbIX COOBITHIA,
MaJIOBEPOSATHBIX u IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4aliHBIX COOBITHH, WX POJM B HPUPOAEC M HKHU3HU
YeJIOBEKA.

9 kaace

(1 yac B Hepeusr0, 34 yaca)

HasBanue
paszjiena
(Tembl) OcHOBHOe coiep:KaHue OcHoOBHBIE BU/BI AeSITEeIbHOCTH 00y4aI0 M XCH
(quciao
4acoB)
[ToBTOpEeHUE [IpencraBieHue JaHHBIX B BUJIE€ TaOJIUL], TUarpaMm, rpaguKoB. ITOBTOPSITh U3YYEHHOE U BBICTPANBATh CUCTEMY 3HAHUN;
Kypca 8 Kiacca. pelars 3a7a4u Ha MpeICTaBICHUE U ONMCAaHUE JaHHBIX C
(44.) ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;
pemars 3aJaud Ha IPEACTaBICHHE TIPYNIHUPOBAHHBIX
JTAHHBIX U OIIMCAHUE CIIy4YallHON N3MEHUYNBOCTH;
pemars 3a7add Ha OIpPENEJICHHE YacTOThl CIIydalHBIX
COOBITHI, TPHUBOJUTH MPUMEPHI CIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX " IIPaKTUYECKH JIOCTOBEPHBIX
CIIy4ailHbIX COOBITHH, MX pOJIM B MPHUPOAE U >KU3HU
YeJIOBEKa.
OnncarenpHas N3mepenne paccenBaHus JaHHBIX. Jlucnepcus W CTaHZApTHOE OCBaMBaTh  NOHATHA: JHCIEPCHS M CTaHAApTHOE
CTaTUCTHUKA. OTKJIOHEHHUE YUCIIOBBIX HAOOpOB. [lnarpaMmma paccenBaHusl. OTKJIOHEHHE, HCIOJb30BaTh 3TU XapaKTEPUCTUKH JIs
PaccenBanue ONMCAHUs PACCEUBAHMUs IaHHBIX;

JAHHBIX. (4 4.)

BBIABHUI'aTh T'MIIOTC3hbI 00 OTCYTCTBUU WJIM HAJIMYHUHN CBA3U
1o JuarpamMMaM pacCCrBaHUA,;
paccMaTpuBaThb IMPpUMCEPHbI AuarpaMmm
IMMOCTPOCHHBIX MO UMCIOMIUMCA JaHHBIM.

pacccrBaHus,
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MmuoxectBa. (4

q.)

MHO)KGCTBO, DJICMCHT MHOX>XECTBA, ITIOJIMHOXKECTBO. Onepaupm Haj
MHOKECTBaMHU: O6’beI[I/IH€HI/I€, InepeceucHuc, JOIIOJITHCHUC.
CpoiicTBa onepaunﬁ Haa MHOXCECTBaAMHU: IICPEMECTUTCIIBHOC,
COUCTATCIIbHOC, paCpCACIUTCIIbHOC, BKIIFOUCHUA. Hcnonn3oBanue

OCBaMBaTh IOHATHS: MHOYXECTBO, JJIEMEHT MHOYKECTBA,
IIOIMHOYKECTBO;

BBITIOJTHATE OINEPAllMK HaJl MHOXXCECTBAMH: OOBEIMHECHHE,
nepecedYeHue, JOMOTHCHUE;

rpagMuecKoro  IpEeACTaBICHHUS  MHOXECTB  JUId  ONHUCAHUSA UCIOJIb30BaTh CBOMCTBA: IEPEMECTUTENILHOE,
peaJIbHBIX MIPOLIECCOB U SIBJICHUH, U PELIEHUH 3a]1a4. COYETATENIbHOE, PACIPEACIUTEIbHOE, BKIIIOUCHHUS;
UCIOJb30BaTh Ipaduyeckoe IpeICTaBICHHE MHOXECTB
IpU ONMCAHMM PEATBHBIX IPOLECCOB U SBIECHUM, NpU
pelIeHUM 3aJad U3 JPYTruX Y4YeOHbIX IPEIMETOB MU
KYpCOB.
BepositHOCTB OneMeHTapHble  coObITUs  ciydailHoro onbita.  CiydaiiHble OCBanBaTh NOHATHUS: AJIEMEHTApPHOE COOBITHE, CIlydaiiHOe
CIIy4aliHOTO coObITusl. BepostHocTu coObITHi. ONBITEI ¢ pPaBHOBO3MOKHBIMU coObITHE KaK COBOKYIIHOCTb OJaronpusTCTBYIOIIMX
coObITHA. (6 4.) 37eMeHTapHbIMU cOObITUAMU. CityuyaiiHblii BbIOOp. CBSA3b MEXIY AJIEMEHTapHbIX COOBITHI, PaBHOBO3MOXHbIE

MaJjOBEPOSATHBIMU U TMPAKTUUYECKH JOCTOBEPHBIMH COOBITHSIMHU B
npupoje, obmectBe u Hayke. I[Ipaktudeckas paborta «OmBITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSMI.

AJIeMEHTapHbIE COOBITHS;

peliaTh 3aa4d Ha BBIYHCIECHUE BEPOSTHOCTEH COOBITHUIA
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITUH Cly4ailHOTrO
OIIBITA;

pemaTh 3a/1auyu Ha BBIYUCIEHHUE BEPOATHOCTEH COOBITHI B
ONBITAX  C  PaBHOBO3MOXHBIMU  DJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHUCJIE C TIOMOIIIbIO KOMITBIOTEPA;
IIPOBOJUTH M W3y4aTb OIBITEI C PaBHOBO3MOKHBIMU
AIIEMEHTAapPHBIMU COOBITHSIMH (C UCIOJIb30BAaHUEM MOHET,
UTpAJIbHBIX ~ KOCTEH, Jpyrux Mojeneil) B xoje
MPAKTUYECKON pabOTHI.

BBenenue B
Teopuro Tpados.
(44.)

HepeBo.  CBolicTBa  JEpeBbEB:  €AUHCTBEHHOCTb  IIYTH,
CYyILIECTBOBAaHUE BUCAYEH BEPUINHBI, CBS3b MEX/1y YHCIIOM BEPIINH
u uynciaoMm pédep. IlpaBuno ymHOxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBaMBaTh MOHATHSL: JIepPeBO Kak rpad Oe3 ukia, BUcsSYas
BepIlIMHA (JIKCT), BETBb JIepeBa, MyTh B JEPEBE, TUAMETP
JIEPEBA;

U3y4aTh CBOMCTBa JepeBa: CYIIECTBOBaHHE BHCSIYEH
BEPLIMHBI, EIWHCTBEHHOCTb IYTH MEXAYy JBYMs
BEPIIMHAMH, CBSI3b MEXKIY YWCIOM BEPIIMH H YHUCIOM
p&bep;

pemiath 3ajjauyd Ha IOUCK M IepeduciIeHre MyTed B
JiepeBe, onpezeNeHre Yrcia BepIInH uin pédep B Jiepese,
00x01 OMHAPHOTO JIepeBa, B TOM YHUCJIE C MPUMEHECHUEM
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IMpaBujia YMHOXCHMU.

Crny4aiinbie
coObITHA. (8 4.)

[TporuBononoxueie coObiTus. uarpamma Diinepa. OO0begnHEHHE
u mnepecedyeHue coObiTuil. HecoBmecTtHble coObiTus. dopmyia
CIIOKEHUs BEPOSTHOCTEH. YCIOBHAas BepOSATHOCTH. [IpaBuiio
YMHOKEHUS. HezaBucumeie COOBITHSL. [TpencraBnenue
SKCIEpUMEHTa B BUJAE JepeBa. PerneHue 3amady Ha HaXOXACHUE
BEPOATHOCTEM C MOMOUIBIO JIepeBa CIYYalHOrO 3KCIIEpUMEHTA,
nuarpamm Diiepa.

OCBaWBaTh  MOHSTHUS:  B3aUMHO  IPOTUBOIMOJIOXKHBIC
COOBITHSA, Omepaluu HajJ COOBITUAMH, OOBEAMHEHUE U
nepecedeHre coObITHiA, nuarpamma Ditepa (Dhnepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHS;

U3y4aTh TEOPEMBI O BEPOSTHOCTH OOBEIUHEHHUS BYX
coOBITHH ((OPMYJIBI CJIOKEHHS BEPOSITHOCTEH );

pemiath 3a7add, B TOM 4YHCIIE TEKCTOBBIE 3a/Jauyd Ha
ompezieNieHne BEPOATHOCTEH 00bEeTUHEHHS U epeceueHus
COOBITHI C TIOMOIIBIO YHUCIOBOM MpPSAMOM, Auarpamm
Diinepa, GopMyIbl CIOKEHUS BEPOSATHOCTEH;

OCBaWBATh MOHATHS: MPABUIO YMHOXKEHUS BEPOSITHOCTEH,
YCIIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHSL JIEPEBO
CIIy4alHOTI'O OIIBITA;

u3ydyaTb ~ CBOMCTBa  (OmpeneNeHus)  HE3aBUCHUMBIX
COOBITHI;

pemiath 3aJaud  Ha ONpeAeNieHUE M HCIOJIb30BAHHE
HE3aBUCUMBIX COOBITHI;

pemiath 3aJa4d Ha TMOWCK BEPOSTHOCTEH, B TOM 4YHCIIE
VCIIOBHBIX, C HCIIOJIb30BAHHEM JIepeBa  CIy4aifHOTO
OTIBITA.

O6o0611IEHNE,
KOHTPOJIb. (4 4.)

[IpencraBnenne npanHbiX. OmnwucarenbHass crTaThucThka ['padwl.
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.

ITOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pewiars 3aa4y Ha IPEICTABICHUE U ONKMCAHUE JaHHBIX C
ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;

pelaTh 3aJ1auu ¢ IpUMEHEeHUeM rpadoB

pemars 3a/1a4yu Ha HaX0KJI€HHE BEPOATHOCTH CIy4alHOTO
COOBITUSL TIO BEPOSITHOCTSAM DJIEMEHTApHBIX COOBITHH, B
TOM 4YHCI€ B  ONBITaAX C  PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMH COOBITUSIMU;

pemiatb  3aJadyd  HA  HAxXOXKJIECHHE  BEPOSTHOCTEU
0o0BbeIMHEHNUS W TepeceueHHs] COOBITUH, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BAaHUEM  TIpapUuecKux
IIPEACTABJICHUM U I€pEBA CIIyYalHOTO OIBITA.
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10 kaace

(1 yac B Hege0, 34 yaca)

Ha3Banue
pasneia (TemMbl)
(4MCJI0 YacoB)

OcHoBHOe coaepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

IToBTOpeHune
Kypca 9 knacca.
(44.)

[IpencraBineHne DaHHBIX B BHJE TAONWIl, AUarpamm, rpadukos,
WHTEpIpeTalys JaHHbIX. YUTeHWe | IOCTpOeHHEe TabJuIL,
Juarpamm, rpaduKoB 1Mo peaabHbIM JaHHBIM.

MMOBTOPATH U3YUCHHOC U BBICTPpAUBATH CUCTCMY 3HaHI/II71;
pe€maTth 3aJa4r Ha IMPEACTABIICHHUE U OIIMCAHUEC TaHHBIX;
pemiaTtb 3aga4uun Ha HaX0XJICHHUC BepOHTHOCTefI
O6I>€,Z[I/IHCHI/I$I n IICPCCCUCHUA CO6BITI/II71, B TOM YHCIIC
HC3aBUCHUMBIX, C HCIIOJIB30BaHHEM Fpa(bnqecxnx
HpCI[CTaBJ'ICHI/Iﬁ " ICPCBa CHy‘l&ﬁHOFO OIIbITA.

DNeMEeHThI
KOMOWHATOPUKH
(74)

[Tepebop BapuanToB. IlepecranoBku u akropuan. CouetaHus u
yucino coueranui. TpeyronsHuk Ilackansa. Pemenue 3amgau c
UCII0JIb30BaHUEM KOMOMHATOPUKH.

pemarp 3a1auu nepedopoM BapHaHTOB;

OCBauBaTh TIOHSTHS: KOMOWHATOPHOE  MPABUIIO
YMHOXXEHUSI, YIOPSIOYEHHAs mapa, TPOHKa OOBEKTOB,
NEPECTaHOBKa, (haKTOpHATl 4YKCIA, COYETAHHE, YHCIIO
COYeTaHMM, TpeyroybHUK Ilackais;

pemiate 3aJa4d Ha TEPEYHCICHUE YHNOPSIOYCHHBIX Iap,
TPOEK, TIEPEYNCIICHUE TIEPECTAaHOBOK U  COYETAaHUH
3IIEMEHTOB Pa3INYHBIX MHOXKECTB;

pemarp 3aJadud Ha TPUMEHEHHE YHCIa COYETaHUH B
anredpe (cokpaméHHoe yMHOKeHue, OnHoM HproToHa);
pemiath, NPUMEHSs  KOMOWHATOPUKY, 3aJadd  Ha
BBIYHCIICHUE BEPOSITHOCTEH.

I'eomerpuuecka
s BEPOSATHOCT.

(34.)

I'eomeTrpuueckass BeposiTHOCTh. CiyyallHBI BBIOOp TOUKHM U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH.

OCBauBaTh MOHATUE T€OMETPUUECKON BEPOATHOCTH;
pelare 3ajauid Ha HaXOKJIEHUE BEPOSITHOCTEN B ONBITAX,
MPEICTaBUMBIX KaK BBIOOpP TOUYEK M3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka WIM JyTH OKPYXHOCTH, YHCIOBOIO
MIPOMEXKYTKA.

UcnwiTanus
bepuymmu. (6
q.)

UcnbiTanue. Ycnex u Heymada. Cepusi UCNBITAHUN 10 TEPBOTO
ycnexa. Wcnbrranus bepuymim. BepostHocTH coObITHii B cepuu
ucneiTanuit  bepnymnmu. Ilpaktuueckass pabora «McnbiTanus
bepuymm».

OCBauBaTh MOHATHUS: UCTBITAHUE, FJIEMEHTAPHOE COOBITHE
B WCIBITAaHMM (yCIIEX W HEyJada), CEpHsl HCIbITaHW,
HACTYIUIEHHE TIepBOro ycmexa (Heynauu), cepus
ucnelTaHuil bepuyiy;

pemarh 3a/1a4yu Ha HaXO0KJICHHE BEPOSITHOCTEH COOBITHI B
CEepUHU WCIBITAHUM 1O NEPBOTO YCIIeXa, B TOM YHUCIE C
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NpUMEeHeHHeM  (opMysabl  CyMMBl  IE€OMETPHUYECKOMN
IIPOrPECCUH;
pemiate  3aJa4yd  Ha  HAaXOXJEHHE  BEPOSATHOCTEH

AIIEMEHTAPHBIX COOBITUH B cepuu ucHbITaHuid bepHymm,
Ha HAaxOXICHHE BEPOSTHOCTU ONPEIAECIEHHOTO 4YHCIIA
YCIIEXOB B CEpHUH UCIIbITaHUI bepHyiu;

u3ydyaTb B XOJ€ MPaKTUYECKOW paboThl CBOMCTBA
BEPOSITHOCTH B CEPUM UCIIBITAHUN bepHyiun.
Cnyuaiinas CnydaiiHass ~ BEeIMYMHA W pACHpEACIICHHE  BEPOSTHOCTEH. OCBOMThH TMOHATUS: Ciy4yailHas BEJIMYMHA, 3HAYEHUE
BenuuuHa. (6 4.) | MaTemaTuyeckoe O0XKHJIAHUE 31 JIIACTIEPCHSL. [Tpumepsr CIIy4ailHOM BEJIMYMHBI, PaCIIPEACICHUE BEPOATHOCTEM;

MaTEMaTHYECKOrO OXHUJAHUA KaK TEOPETHYECKOIO CpPEIHEro
3HAQ4YECHMs BEJIIMYMHBI. MareMaTHdecKoe OKHJIAHHE U JHUCIEPCUs
CIIy4allHOM BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUM HCIIBITAHUN
bepuymm».

[Tonatue o 3akoHe OonpuIMX yucen. V3MepeHue BeposITHOCTEN ¢
MOMOILBI0 4acToT. Poiib M 3HaueHue 3aKOHA OOJBIIMX YHUCENT B
IpUpOJIe U OOIIECTBE.

u3yyaTb U OOCYXKJIaThb INpPUMEPbl JUCKPETHBIX H
HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTh HACEJICHUs, JPYTHE U3MEHUUBBIE BEJIMUUHBI,
paccMaTpuBaBILIMECS] B Kypce CTATUCTHKHU), MOJEJIbHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIy4YalHBIMU
onblTaMi (OpocaHuME MOHETBI, WIpPaJbHOW KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. 11.);

OCBaMBaTh  TOHATHSA:  MaT€MAaTHYECKOE  OXKUJAHUE
CIIy4yallHOM BEIIMYUHBI KaK TEOPETHUYECKOe CpeaHee
3HA4YEHHE, JUCIEPCHUS CIy4alHOW BEJIIMYMHBI KaK aHajor
JUCTIEPCUN YUCIIOBOTO HAbopa;

pemiatb 3aJayd  Ha BBIYMCIICHME MaTEMaTUYECKOIO
OXKMIAHWS M  JUCIEPCUU  AUCKPETHOW  ClydyallHOU
BEJIMYUHBI 10 33JJaHHOMY DPacCIpeleICHUI0, B TOM YHCIIE
3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU;
3HAKOMUTBCA C  MaTeMaTH4YEeCKUM  OXHUIAaHUEM U
JIUCIIEpCUEN HEKOTOPBIX pPaCIpEIelIeHUN, B TOM YHCIIE
pacupeneneHns Ciyd4aliHONW BEIUYMHBI «UHCIO YCIIEXOB»
B CEpUU UCHBITAaHUN bepHyiuy;

M3Yy4aTh YaCTOTY COOBITHS B MMOBTOPSIOIIUXCS CIIy4alHbBIX
OMbITaxX KakK CIy4allHYyI0 BEJIUUUHY;

3HAKOMUTBCA C 3aKOHOM Oombmmx uwcen (B Qopme
bepuymnau): mpu OONBIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOATHOCTH;
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® pemiath 3aJadl Ha U3MEPEHUE BEPOSTHOCTEH C IIOMOILBIO
4acToT;
® 00CyXIaTh poJib 3aKOHA OOJBIIMX YMCET B 0OOCHOBAHHU
YaCTOTHOTO METOJ[a U3MEPEHUSI BEPOSITHOCTEH;
® 0o0CyXIaTb 3aKOH OOJBIIMX YHCET KaK IPOsBICHHUE
CTaTUCTHYECKOW YCTOHYMBOCTH B U3MEHUMBBIX SIBJICHUSAX,
pOJb 3aKoHA OOJNBIIMX YHCEN B IMPUPOAE M B IKU3HU
4eJI0BeKa.
O06o001enue, IIpencraBnenue JTAHHBIX. OnucarenbHas CTaTUCTHKA. | ® TIOBTOPATh U3YYEHHOE U BBHICTpAUBAaTh CUCTEMY 3HAHUM;
KOHTpOJb. (8 4.) | BeposTHOCTH ciay4aiiHOTO COOBITHS. DIIEMEHTHI KOMOWHATOPHKH. | ® pelaTh 3a/1a4ud Ha MPEJICTaBICHIE U OMMCAHNE TaHHBIX;
CiyuaifHble BEIMYMHBI M PACTIPEICIICHHS. ® pemiath 3a7a4d Ha HaXOXK/IECHHE BEPOSTHOCTEH COOBITHIA,

B TOM YHCI€ B ONbITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMH, BEPOSATHOCTEH
O0OBbEIMHEHUSI U TepeceYeHUs] COOBITHUH, BBIUUCIATH
BEPOSITHOCTM B ONBITaX C CEpPHUSMHU  CIIy4alHBIX
HUCIBITAaHUH.
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