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HOACHUTEJIBHASA 3AITUCKA
O0mas xapakTepucTuka y4e0Horo npeamera «MareMaTuka

[Iporpamma yueOHOro mnpeamera «Maremaruka» pa3padoTaHa Ha OCHOBE
denepaabHOr0 TroCyAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa OCHOBHOTO
oOmero o0pa3oBaHHMsl C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULIUNA POCCHICKOTO
o0Opa3oBaHMsI, KOTOpbIE 00ECTIEYUBAIOT OBJIAJACHUE KIIOYEBBIMUA KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUIsl HENPEPHIBHOTO OOpa30BaHHS M CAMOPA3BUTHS, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO MW IO3HABATEJIHbHOIO
pa3ButTus oOydarommxcsi. B mporpamme yuTteHsl uaeu u nonoxkenus Konuenuuu
pa3BUTHS MaremaThuueckoro obOpazoBanusi B Poccuiickoit ®denepanuu. B smoxy
urdpoBoii TpaHchopManru Bcex chep UeT0BEUECKON IeITeIbHOCTH HEBO3MOKHO
CTaTb 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOM MaTeMaTH4YeCKOi
NOATOTOBKM. Y’K€ B IIKOJE MarTeMaThKa CIYKAT OINOPHBIM MPEIMETOM JUIs
U3YYEHUs CMEXHBIX JHUCLUUIUIMH, @ IOCJE IIKOJbl PealbHOM HEOOXOIUMOCTHIO
CTAaHOBUTCSl HEINpPEpPBIBHOE 00pa3oBaHuE, 4TO TpeOyeT MONHOLUEHHOW 0a30Boii
o0mieo0pa3oBaTeabHON MMOATOTOBKM, B TOM 4YHCIE€ W MaTeMaTH4eCKOH. ITo
OOyCIIOBJIGHO TE€M, YTO B HallM JHU PacTeT YUCIO Mpodeccuid, CBI3aHHBIX C
HENOCPEICTBEHHBIM TNPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKU, U B
Ou3Hece, U B TEXHOJOTMYECKMX OOJacTsIX, M JaXe B T'yMaHUTapHbIX cdepax.
Takum oOpazom, Kpyr oOydarommxcsi, JjIsi KOTOPbIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM IIPEIMETOM, PACIIUPSAETCS.

[IpakTueckass MOJE3HOCTh MAaTEMAaTUKU OO0YyCIOBJIEHAa TEM, 4YTO €€
NpeIMETOM  SABISIIOTCA  (DyHIaMEHTaldbHblE  CTPYKTYpbl ~ Hallero  Mupa:
POCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS OT MPOCTEHUIIHNX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM  OIIBITE, JO JOCTAaTOYHO  CJIOXHBIX,
HEOOXOJUMBIX ISl Pa3BUTHUS HAYUYHBIX U NPUKIAAHBIX Haeil. be3 KOHKpeTHbIX
MaTE€MaTUYeCKUX 3HAHWWA 3aTPyJHEHO NOHMMAaHWE IPUHLHUIIOB YCTPONCTBA M
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKH, BOCHPHUATHE U  HHTEpIpETALUA
pa3HO00Opa3HOM COIMATBHOM, IKOHOMUYECKOU, MOTUTHIYECKOW HHPOPMAITHH, MAJIO
3¢ (deKTUBHA MOBCEAHEBHAS MpPaKTHUYECKas NEATENbHOCTh. Kaxknomy denoBeky B
CBOEH JKW3HU IPUXOJIUTCA BBINOJHATH PAcCUYeTbl M COCTABJIATH AJITOPUTMBI,
HAaXOJIUTh MW TPUMEHATh (OPMYIbI, BIAJAETh NPAKTUYECKUMU TpUEMaMU
F€OMETPUYECKUX  M3MEPEHM W  TOCTPOEHUH, 4YuTaTh  MHGOpPMAIHIO,
MPEACTABICHHYI0O B BHJE€ TaOJMll, AUarpaMM U TpaduKoB, XKUTh B YCIOBUAX
HEONPECICHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

OnHOBpeMEHHO C pacuiMpeHueM cdep NpUMEHEHUS MaTeMaTuKd B
COBPEMEHHOM O0IIIeCTBE Bce 00jiee BaXKHBIM CTAHOBUTCS MAaTeMaTUYECKUM CTUIIh
MBIIUICHUS, TPOSBISAIOIINANCA B ONPENEICHHBIX YMCTBEHHBIX HaBbIKax. B
IpolLecCe U3YYEHUs] MAaTEMaTUKA B apCEeHal MPUEMOB M METOJOB MBILICHUS
YelloBeKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS HHAYKIUS W JeAYKIHA,
0000meHne © KOHKpPETH3allus, aHalu3 ¢ CHUHTE3, KiIaccupukanus W
cuctematusanusi, abcrparmpoBaHue W aHamorus. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUEHHI, TMpaBUja UX KOHCTPYUMPOBAHHUS PACKPBIBAIOT MEXAHU3M
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JOTHYECKHX TMOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHs (OpPMYIHUPOBATH,
00OCHOBBIBAaTh U JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE
MbIlIUIeHHe. Benymmas poib MpHHAUICKHUT MaTeMaTUKe W B (OPMUPOBAHHH
ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHHUS M BOCIIUTAHUM YMEHHH JEeHCTBOBATH
10 33/JIaHHBIM aJTOpPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE M KOHCTPYHPOBATH
HOBble. B mporecce pemieHust 3aad — OCHOBOW Y4eOHOW JAeATeNbHOCTH Ha
ypOKax MaTeMaTUKU — Pa3BHBAIOTCS TaKKe TBOpYECKasl W MPUKIIAAHAS CTOPOHBI
MBIIIICHHS.

OOyueHre MaTreMaTUKE TaeT BO3MOXKHOCTH pa3BHBAaTh Yy OOyYaIOIIUXCS
TOUHYIO0, pPallMOHAIIbHYI0 U WH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh Hambosee
MOJIXOJISIIINE SI3bIKOBBIEC, CHMBOJIMUECKUE, TpapuuecKkre cpecTBa AJis BhIPAXKECHUS
CYXJICHHI 1 HATJSAHOTO UX MPEACTABICHHUS.

HeoOxomuMbpiM ~ KOMIOHEHTOM  OOmIeH  KyJIbTYphl B  COBPEMEHHOM
TOJIKOBAaHMU  SABJIAETCA  O0llee 3HAKOMCTBO C  METOAAMHM  TO3HAHUSA
NEHCTBUTENBHOCTH, MpPEICTaBICHUE O MpEeIMETe W METOJax MaTeMaTHKH, HX
OTJAMYMNA OT METOJOB JIPYTUX €CTECTBEHHbIX M TyYMaHUTapHbIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MAaTEMAaTUKU JJIsl PElICHUsS HAYYHBIX U MPUKIATHBIX
3agad. Takum oOpa3om, mMaTemaTuyeckoe oOpa3oBaHHE BHOCHT CBOW BKJaJ B
(dbopMupoBaHue oO1IeH KylIbTYpbl YETOBEKA.

N3ydyeHne MaTeMaTHKU TakX e CIIOCOOCTBYET 3CTETUUYECKOMY BOCIIUTAHUIO
YeJIoBeKa, MOHMMAHUIO KPAacOThl M HU3ANIECTBA MATEMATUYECKUX PACCYXKIACHHM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPHH.

Koppekimonno-pa3BuBaromuii IIOTEHIM A y4eOHOTO npeaMerTa
«MaTeMaTuka» COCTOMT B OOECHeYeHHH BO3MOXKHOCTEH [UIS MPEOOJIeHHUs
CIIEAYIOMIMX CTIeUU(UIECKUX TPYIHOCTEH CIa0OBUIAIINX 00YyUaIOLIIXCS:

. dbparMeHTapHOCTh WM WCKAKCHHOCTh TPEICTaBICHUN O PEaIbHBIX
00BEKTaxX U MpPOoIIeccax;

. HEJI0OCTAaTOYHOCTh HEOOXOAUMBIX CBEJICHUN 00 OKPY>KAIOIIEM MUPE;

. HEJIOCTAaTOYHOCTh  COIIMAJIBHOTO  ONBITA W, KakK CIJEJICTBHE,

HEBO3MOKHOCTh YCIIEIIHOTO (DOPMUPOBAHUS Psifia MOHATUN, PEIICHUS CIOKETHBIX
Y MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

. TPYJIHOCTH BOCHPUATHS Tpaduueckoid WHGOPMAIMH W BBIMOTHEHUS
T00BIX Tpadudeckux padoT, 3aMeIJIeHnEe TEMIIA BBITIOJHEHHUS TOCTPOCHU;

. 3aMeJICHUEe TeMIa U CHUKCHUE CKOPOCTH BBITIOJTHCHHS MTMCHbMEHHBIX
pabor.

[Ipeomonenre yka3aHHBIX TPYAHOCTEH JIOJDKHO OCYIIECTBIISATHCS Ha KaXKIOM
ypOKE YyUYuTEelIeM B TPOIECCEe CIMeNUalbHO OpPTaHW30BAaHHOW KOPPEKIIMOHHOU
paboThI.

Hesan u3yuyenus yueOHoOro npeamera «MaremaTuka»

[IpuoputeTHbIMH LIETSIMU O0yUEHUSI MaTEMAaTHKE B 5—9 Kiaccax sBISIOTCS:

(opMupoBaHUE HEHTPATIBHBIX MATEMATUYECKUX MOHATHI (YUCIIO, BEIUYUHA,
reoMeTpuyecKas ¢urypa, nepemMeHHas, BEPOSITHOCTb, byHKIMSN),
00eCneunBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHMs 00YJArOIINXCS;



MOABECHUE OOYJYaIOMIUXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MaTHUKU U OKPYXKAIOIIEro MUpa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH O0IIel KyJIbTypbl YEJIIOBEUECTBA;

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATENIbHOM  AKTMUBHOCTH, MCCIIEOBATEIbCKUX YMEHHUH, KPUTUYHOCTHU
MBIIICHUS, UHTEpeca K U3YYCHUIO0 MaTEMaTUKH;

dbopmupoBanre (HYHKIIMOHAIBLHON MaTeMaTH4YeCKOW TpaMOTHOCTH: YMEHHS
pacrio3HaBaTh ~ MPOSIBIICHUS. ~ MAaTeMAaTUYECKUX  MOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX U3HEHHBIX CUTYalUSX U MPU U3YUYCHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIHpOBaTh WX HA SI3bIKE MAaTEMATUKHA M CO3/1aBaTh MaTEMaTUIECKUE MOJICIH,
MPUMEHSITh OCBOCHHBI MaTEMaTUYECKUW ammapar JJisl pPelIeHUs] TMPaKTUKO-
OpPUCHTUPOBAHHBIX 3a/la4, MHTEPIPETUPOBATH M  OLIEHUBATH IOJIYYCHHbIC

pe3yibTaThl.

Koppekunonnsle 3a1auu:

. Pa3BuTue 3pUTENBHOrO, OCA3aTEIBHO-3pUTEIBHOTO M CIyXOBOTO
BOCIIPUSATHS.

. Pa3BuTre npon3BOJIBHOIO BHUMAaHUS.

. Pa3BuTre u KOppeKIUs NaMsTH.

. Pa3Butne W KOpPpEKLUS JIOTMYECKOTO MBIIIIEHUS, OCHOBHBIX
MBICJIUTEIBbHBIX ONEPALIHIA.

. [Ipeoionenrie HHEPTHOCTH MCUXUYECKHUX MTPOLIECCOB.

. Pa3BuTre nnanorndyeckor 1 MOHOJIOTHYECKOU PEUH.

. [Ipeononenue BepOanu3ma.

. dopMUpOBaHUE HABBIKOB 3PUTENIBHOTO, OCS3aTEIbHO-3PUTEILHOTO U
CJIIyXOBOTO aHAJINA3A.

. Pa3BuTHe HaBBIKOB OCS3aTEIbHO-3pUTENILHOTO OOCIIEIOBaHUS U

BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKEHU TeOMeTpudecKux (Gpuryp u
T.11.

. dopMUpoBaHUE YMEHHUS BBHINIOJHATH TPU TOMOIIM UYEPTEIKHBIX
WHCTPYMEHTOB TE€OMETPUUYECKHE TMOCTPOCHHUsI, MOCTpOoeHUE rpadukoB (GyHKIIUMH,
JMarpaMM 4 T.I1.

. dopMupoBaHUE YMEHHS YNUTATh IBETHBIC (MJIM KOHTPACTHBIC, YCPHO-
oenbie) penbedHble TpadUKU dDIEMEHTapHBIX (PYHKIMH Ha KOOPAMHATHOMN
TUTOCKOCTH.

. OOyyenue mpaBwiaM 3aldCU  MaTeMaTUYecKux  (Gopmyn
CHeMaTbHBIX 3HAKOB.

. OO6yueHue nmprueMaM Mpeoopa3oOBaHUs MAaTEMAaTUUECKUX BhIPAKEHUM.

. CoBepIlIEHCTBOBAaHHE CHELMAIBHBIX MPUEMOB OO0CIEIOBaHUS U
U300paKeHHsS U3y4aeMbIX OOBEKTOB.

. ®opMupoBaHUE, YTOYHEHHE WM KOPPEKIUS NPEICTAaBICHUNA O

IIpeAMETax U MpoLeccax OKPYKaoUIEH JEHCTBUTEIBHOCTH.



. @®opMUpPOBaHME M COBEPILICHCTBOBAHHE YMEHHsI PpaclO3HABAaTh
CXOJHBIE MPEAMETHI, HAXOJIUTh CXOAHBIE U OTJIMYUTENIbHBIE IPU3HAKU MTPEIMETOB
U SIBJICHUM, UCIIOJIb3Ysl COXPAaHHbIE aHAJIN3aTOPBHI.

. dopmupoBaHUE U COBEPIICHCTBOBAHNE YMCHHS HAXOAUTh MPUYHHHO-
CJIEICTBEHHBIE CBA3U, BBIIEIISATE INIaBHOE, 0000IATh, 1€JIaTh BEIBOIBL.

. CoBepIIICHCTBOBAaHNE HABBIKOB BepOaIbHOM KOMMYHHKAITUH.

. CoBepIICHCTBOBAHHE YMCHHS NPUMEHATh HEBEPOAIbHBIC CIIOCOOBI
OOIIIEHUSL.

. PasBuTHe MEJIKOW MOTOPUKHU U 3PUTEIHLHO-MOTOPHON KOOPAMHAIIHH.

. CoBepIICHCTBOBAaHWE yMEHHS  3PUTCIIBHOH  OPHEHTHPOBKH B
MUKPOIIPOCTPAHCTRBE.

. dopmupoBaHUE PANMOHAIBLHOTO TOAXOAa K PEIICHUIO YUYeOHBIX,

OBITOBBIX W TPO(ECCHOHATBHBIX 3a/ad, Pa3BUTHE AHATUTHKO-TIPOTHOCTHYECKHX
YMEHUM U HABBIKOB.

Anre0Opa sBJISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
oOecrieuynBaeT M3y4eHUE JAPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYyYHOIO, TaK U
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOIUMO Uil  MPOAOTKCHUS
oOpa3oBaHUs M B TOBCEJHEBHOW Xu3HU. Pa3zButue y 00ydaromuxcsi Hay4HbIX
MPEACTABICHUM O TMPOUCXOXKIACHUU U CYIIHOCTH alreOpandecKkux aOCTpakIuu,
croco0e OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHHM U MPOIECCOB B MIPUPOE U
oOIIecTBe, PO MATEeMaTHYECKOTO MOJICIMPOBAHMS B HAYYHOM TO3HAHWUU W B
MIPaKTHUKE CIOCOOCTBYET (hOPMHPOBAHHUIO HAYYHOTO MHPOBO33PEHUS M KAYCCTB
MBIIIJICHUS, HCOOXOIUMBIX TSI aanTallid B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
W3ydenne anreOpbl €CTECTBEHHBIM 0O0pa3oM 00ECTeYMBaeT pPa3BUTHE YMEHUS
HaOIOMaTh, CpPaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH
MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS M
BBIBOIBI, (POPMYIIUPOBATH YTBEpkAcHUS. OCBOCHHE Kypca ainreOpsl oOecreynBaeT
pa3BUTHE JIOTUUECKOTO MBIITUICHHS 00yUYalOIMUXCs: OHU UCTIOJIb3YIOT JIeTyKTHBHbBIC
U WHJIYKTUBHBIE PACCYXKIEHUs, 0000IIeHIEe U KOHKPETU3AINI0, a0CTparupoBaHue
u a”anoruto. OOydyeHue anreOpe TmpeArnojaraeT 3HAYUTEIbHBIH 00BeM
CaMOCTOATEIFHON JCSITEIIBHOCTA O00YyYaroluxcsi, TOJITOMY CaMOCTOSTEILHOE
pEIIeHNEe 3a/1a4 €CTECTBEHHBIM 00pa30M SBIISIETCS peain3anuend AesITeIbHOCTHOTO
MPUHITUTIA O0yUCHUS.

B cTpykType mporpamMmmbl y4eOHOTO Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEP)KaTeNhbHO METOAWYECKHne NTUHUHM: «YHucma u
BBEIYHCIICHUSY; «AJNTeOpanuecKue BBIPAXKCHUSN»; «YPaBHCHHUS W HEPABEHCTBAY;
«Dyukmuny. Kaxnas u3 3TuX comepkaTeIbHO-METOANYCCKUX JIMHUN Pa3BHBACTCS
Ha TMPOTSHKCHUM YEThIpEX JIET U3YYCHHS Kypca, €CTECTBCHHBIM 0O0pa3om
NePeIuIeTasCh W B3aUMOJCUCTBYS C JAPYTMMH €ro JUHUSAMH. B Xome u3ydeHHus
Kypca OOydYaromuMcsi TPUXOIUTCS JIOTUYECKH PaCCyXJaTh, HCIOIh30BaTh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TUM 1enecoo0pa3Ho BKIIOYUTH B
IpOrpamMMy HEKOTOPBIE OCHOBHI JIOTHKH, TPOHU3BIBAIONINE BCE OCHOBHBIE Pa3/IeIibl
MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBIAICHUIO O0YJAFOIITMMUCS
OCHOB YHHBEPCAJILHOTO MAaTeMAaTHYECKOro s3bIka. TakuM 00pa3oM, MOXKHO



yTBEpXKAaTh, UYTO COJEP)KATEIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anrebpay» ABISETCS €r0 UHTETPUPOBAHHBIN XapakTep.

Conepxxanne JmHHKA «YHclla M BBIUKCICHUS» CIYXXUT OCHOBOM iAo
JAJIbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYarolMXxcs
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON
KW3HU. PazBuTHE MOHATHSA O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAallMOHAIIBHBIMU
W UppalMOHAIBHBIMM  YHCIaMH, (OPMHPOBAHMEM  MPEACTABICHHA O
JNEHUCTBUTEILHOM 4YHUCIJIE. 3aBEPIICHUE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K
CTaplieMy 3BeHY OOIIero 0Opa3oBaHusl.

Conepxanue JAByX anreOpanyeckux JUHUA —  «AjareOpanyueckue
BBIPDOKEHUS» U «YPAaBHEHMS M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y
oOy4JarommMxcs MaTeMaTUYECKOro amnmnapara, HeoOXOAMMOro JJis PEelIeHHs 3a1ad
MaTE€MaTUKH, CMEKHBIX IPEAMETOB W IPAKTUKO-OPHUEHTHPOBAaHHBIX 3a1ad. B
OCHOBHOM WIKOJIE Yy4e€OHBIH MaTepuan TPYHIUPYETCs BOKPYT palMOHAJIbHBIX
BbIpaXXEHUI. Anredpa JAEMOHCTPUPYET 3HAYCHHE MaTEMaTHUKU Kak s3bIKa JJis
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINHMCAHMS NPOLECCOB W  SIBICHUMI
peanbHOro Mupa. B 3agaun oOyueHuss anredOpe BXOISAT TakkKe JalibHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGPOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaeHuit. [Ipeobpa3zoBanre CUMBOJIbHBIX (DOPM BHOCHUT CBOM crieliupuuecKuit
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CTIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanue  (QyHKIMOHAIbHO-TpaUUYECKOM  JIMHMM  HALEJIEeHO  Ha
NoJIydeHHe  OOy4yalolIMMHCS  3HAHUW O  (QYHKOUSAX  KaK  BaKHeWIen
MaT€MaTUYeCKOM MOJENW MJis ONHMCAaHWs M HCCIEAOBaHUS Pa3sHOOOPA3HBIX
IPOLIECCOB U SABJIICHUW B mpupoje M oOmectBe. M3ydeHue 3TOro marepuana
CHOCOOCTBYET DPA3BUTUIO Yy OOYYarOIIMXCS YMEHHS HCIOJIb30BaTh pa3IUYHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMAaTUKW — CJIOBECHBIC, CHUMBOJMYECKHE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE TPEJACTABICHUNH O pOJHU
MaTE€MaTHUKHU B Pa3BUTUN LUBWIN3ALUHU U KYJIbTYPHI.

Crnenys npeacTaBieHHON paboueil mporpaMMe, HauYMHasi ¢ CeIbMOro Kiacca
Ha YypOKax TeOMETpUH OOydYaromMiicsi YYUTCS MPOBOAUTH JOKa3aTelbHbIC
pacCyKJ€HUsl, CTPOUTH JIOTMYECKHE YMO3AKIKOYEHHS, JOKa3blBaThb WCTHUHHBIC
YTBEPKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JTIOKHBIM, IPOBOAUTH PACCYKACHUS «OT
IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POpPMYIHUpPOBATH OOpATHBIE
yTBepxkaeHus. OOydaroniuiics, OBIaJACBIINNA HCKYCCTBOM pacCyXiaaTh, OyleT
MPUMEHSTH €r0 U B OKPY>KAIOIIEH KU3HH.

Llenpro U3ydyeHusi TEOMETPHUH SIBIISIETCA HCIOJIb30BaHNE €€ KaK HHCTPYMEHTA
IPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEYAIOIIUXCS
B peasibHOM >kn3HU. OKOHYUBUIMM KYypC T€OMETPUH 00YJaroIIHUiics TOJKEH ObITh B
COCTOSIHUM ONPEIEIUTh T€OMETPUUYECKYI0 (UTYpY, OINUCATh CIIOBAaMHU JIAaHHBIN
YEepTeK WIM PUCYHOK, HAWUTH IUIOIIAJb 3€MEJbHOIO YYacTKa, pPAacCUUTATh
HEOOXOMMYIO IJUHY ONTOBOJOKOHHOTO Kales Win TpeObyeMble pa3Mephl rapaxa
JUIS aBTOMOOWJS. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTENIbHAs JIMHUSA B
V3YYEHUHU T€OMETPHUH B IIKOJIE.



Yuurento peKOMEHyeTCs MoA0UPATh 3a/1a4K MPAKTUIECKOTO XapaKkTepa AJis
paccMaTpuBaeMbIX TEM, YUUTh JIETEH CTPOUTH MAaTEMAaTUYECKUE MOJIEIN PEeabHbIX
KU3HCHHBIX CHUTYallMii, MPOBOAUTH BBIYMCICHUS M OLIEHUBATh aJIEKBATHOCTD
MOJIy4eHHOTO pe3yibTaTa. KpailiHe BaKHO MNMOAYEPKUBATH CBSI3M TEOMETPUHU C
JIpYTrUMU npeMeTaMu, MOTHBHUPOBATH UCIIOJIb30BATh onpeeaeHus
Tr€OMETPUYECKUX (PUTYP U MOHSATUHN, T€MOHCTPUPOBATH MPUMEHEHUE TTOTYYCHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBsA3M HaumOoyiee SPKO BUJHBI B TeMax
«BekTopb», «TpUroOHOMETpHYECKHME COOTHOLICHHs», «Meron KoopauHaT» U
«Teopema [Tudaropay.

B coBpeMenHoM 1iuppoBOM MHpE BEpOSTHOCTh M CTATHCTHUKA MPUOOPETAIOT
BCE OOJIBITYI0 3HAYUMOCTh, KaK C TOYKH 3PCHHS MPAKTHYCCKUX MPHUIIOKESHUN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOJUMOM KaXIOMy uesoBeKy. Bo3pacraer uucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcsl Xxopolas 0a3oBasi MOArOTOBKA
B 00JIacCTU BEpPOSTHOCTM W CTAaTUCTUKHU, TakKas TIOJArOTOBKA BaKHA JUJIs
MIPOJIOJKEHUS 00pa30BaHus U JIs YCIEIIHON MPO(EeCCHOHANbHON Kapbephl.

Kaxxnip1il yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI HA OCHOBE MMEIOIINXCS
y HEro JaHHbIX. A i1 OOOCHOBAHHOTO TPHUHSTHS PEIICHUS B YCIOBUSIX
HEJI0CTaTKa WM M30bITKa HMHPOPMAlUM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILIJICHHE.

MMeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(HOpPMHpPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOUIEH  YMEHHME  BOCIHPUHUMATh UM KPUTHYECKHU
aHaIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX peallbHbIX IMPOLIECCOB W 3aBUCHUMOCTEH,
MPOU3BOIUTH MPOCTEHIINE BEPOSATHOCTHBIE PAacUYeThl. 3HAKOMCTBO C OCHOBHBIMHU
npUHIMOIaMU cOopa, aHalW3a M MPEACTABICHHS JAHHBIX W3 Pa3IUyHbIX cdep
JKU3HH OOIIEeCTBa M TOCYJapCTBa MPHUOOIIAET OOYYAIOIMUXCS K OOIIECTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOWHATOPWKH Pa3BUBAET HABBIKM OPTaHU3AIUU
nepebopa W MoJCcYeTa Yucia BapHAHTOB, B TOM YHCIIC, B MPHUKIAJAHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU TeOpHH TpadoB CO3MaeT MaTeMaTHYEeCKUW (PyHIaMEHT
st GOpMHUPOBAHUS KOMIETCHIMM B oOnmacTh uHOpMATHKU U THU(PPOBBIX
texHosoruii. [loMuMO 93TOro, TpPU U3IYYCHHH CTATUCTUKH M BEPOATHOCTHU
o0oramaroTcsi MpeACTaBICHUS O0yYalOIMUXCI O COBPEMEHHOW KapTHHE MUpa H
METO/IaX €ro HccleqoBaHusl, (pOpMHUPYETCS MOHUMAHHUE POJM CTATUCTUKH Kak
MCTOYHHUKA COIMAJIBHO 3HAYUMON HWH(OpMAlMKU M 3aKJIAJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIILJICHHSI.

B cooTBeTcTBHM C JaHHBIMH IEISIMH B CTPYKTYpE NPOrpaMMbl YIeOHOTO
Kypca «BeposiTHOCTh M CTATHCTHKA» OCHOBHOM IIKOJIBI BBIJIEICHBI CIEAYIOLINE
coJiepKaTesIbHO MeToaudeckue JuHuu: «lIpencraBnenue NaHHbIX U onmucaTelbHas
CTaTUCTHKa»; «BeposSTHOCTBY; «DIIeMEHThl KOMOWHATOpUKW»; «BBemeHue B
Teopuro TpadoBy.

Conepxxanne gnuHuu  «lIpencraBneHue JaHHBIX W ONHCATENbHAS
CTAaTUCTHKa» CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMSI HABBIKOB pPabOTHI C
uH(OpMaIMe: OT YTCHUS M HMHTEpIpeTarui WHPOPMAIUHA, TPEIACTABICHHONW B
Tabnuiax, Ha auarpamMmax u rpadukax g0 cOopa, MpEnCTaBICHUS W aHAIHN3a
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JAQHHBIX C MCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAapaKTEPUCTUK CPEAHUX U
pacceuBanus. Pabortas ¢ JgaHHBIMH, oOOydarolluecs ydarcs CUUTBIBaTh H
VUHTEPIPETUPOBATh [AHHBIE, BBIABUIATb, APryMEHTUPOBATh M KPUTUKOBATH
OpOCTEHIINE THUIOTE3bl, Pa3MbIIUIATE HaX  (AKTOpaMH, BBI3BIBAIOIIUMU
U3MEHYMBOCTh, M OLEHHWBATh WX BIMSIHME HAa paccMaTpUBAcMble BEIUYUHBI U
IIPOLIECCHI.

VHTYyUTUBHOE NPEACTABICHUE O CIy4YalHON M3MEHYMBOCTH, MUCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHJECHIMH CTAaHOBUTCA MOTHBUPYIOLIEH OCHOBOW JUIS
W3YUYEHHs TEOPUU BEPOSATHOCTEU. boplioe 3HaYeHne 3/1eCh UMEIOT IPAKTUYECKUE
3a1aHUS, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISMH.

[loHsiTHE BEPOSATHOCTH BBOJAUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOrO
coObitus. Ilpym m3yueHum Kypca oOydarolMecs 3HAKOMSTCS € MNPOCTEHIIMMU
METOJAMH BBIYMCJIEHUS BEPOSATHOCTEW B CIYYaWHBIX OKCIIEpUMEHTax C
PaBHOBO3MOKHBIMU JIEMEHTAPHBIMU HCXOJaMM, BEPOATHOCTHBIMU 3aKOHAMH,
NO3BOJIIOIIMMHU CTaBUTh U pelIaTth Oosee CIoXHbIE 33aaud. B Kkypc Bxonsr
HayajbHbIE IIPEACTABICHHUS O CIYYalHBIX BEIMYMHAX U HUX YUCIOBBIX
XapaKTEpUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS C
MHOKE€CTBAMU U OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
IIPUMEpPBI IIPUMEHEHUSA [UIA pELICHUs 3aad, a TaKXKe HCIIOJIb30BaHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeETaXx.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHE

VYyeoOnblii mpenmer «MaTeMaTuka» SBISETCA 0053aT€IbHBIM MPEIMETOM Ha
JJaHHOM ypoBHe oOpazoBanus. B 5-9 kmaccax (Bapuant 1 AOOII OOO) yueOHbIi
npeamet «MareMaTukay TPaJulMOHHO U3y4aeTcs B paMKax CIEAYIOIUX y4eOHbIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«Anrebpa» (BKIIOYash DJIEMEHTHl CTAaTUCTUKA U TEOPUU BEPOSTHOCTEH) W
«I"'eometpusi». Hacrosimeit mporpaMmoil BBOAMTCS CaMOCTOSATENbHBIN yueOHBIH
Kypc «BeposITHOCTB U CTaTUCTHUKAY.

B 5—10 xmaccax (Bapmant 2 AOOII OOOQO) y4eOHBIH TpeaMeT
«Marematukay TPaAUIIMOHHO MU3Yy4aeTcsl B paMKax CIEIYIONINX y4eOHBIX KYpPCOB:
B 5-6 kimaccax — kypca «Martematuka», B 7—10 kimaccax — KypcoB «Anredpa»
(BKJIIOYAsE 3JIEMEHTBhl CTATUCTUKU U TEOpUU BeposiTHOCTeM) u «I'eomeTpusi».
Hacrosimmeit  mporpamMMod  BBOAMTCSL  CaMOCTOSATENIBHBIM ~ Y4eOHBIH  Kypce
«BeposTHOCTb 1 CTaTUCTHKAY.

Mecto yuyeOHOro kypca «Maremaruka» B y4eOHOM ILIaHe.

Cornacno yudeOHoMy 1aHy (Bapuant 2 AOOII OOO) B 5-6 kiaccax
M3y4YaeTCs HWHTETPUPOBAHHBIM mpeaMeT «MaremaTruka», KOTOPBIM BKIOYACT
apu(pMETHYECKU  MaTepuall M  HaMJBAHYI0 ~ TEOMETpUI0, a  TaKKe
IPOINEIEBTUUECKUE CBEACHUS M3 aureOpbl, 3JEMEHThl JIOTMKM U Hadaia
ONMCATENBbHOM CTAaTUCTUKU. Hacrosmen nporpaMMon IpeaycMaTpUBAECTCS
BbIJIEJICHHE B yUeOHOM IJIaHE HA M3YYCHHE MaTeMaTUKH B 5-6 kiaccax 5 y4eOHbIX
YacoB B HEJIEIIO B TE€YCHHE KaXKJOTO rojia 00yUueHusl.

MecTo y4eOHOro Kypca «AJjredopa» B yueOHOM ILJIaHe.
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Cormacao ydyebnomy mmnany (Bapuant 2 AOOII OOO) B 7-10 xmaccax
u3ydaeTcsi ydeOHbIN Kypc «Alredpa», KOTOPBIM BKIIOYAET CIIEAYIOIINE OCHOBHbIE
paszensl cofepkanus: «Hucnaa U BBIYUCICHUSY, «AJTreOpandecKkue BhIPAKEHUSY,
«YpaBHEHHS U HepaBeHCTBa», «DyHKIMN». B cOOTBETCTBUU ¢ y4eOHBIM IJIAHOM
(Bapuant 1 AOOII OOO) Ha uzydenue yuebHoro kypca «Anredpa» ¢ 7 mo 9 xiacc
OTBOJIUTCSI HE MEHee 3 4acoB B HEJIEII0, BCETO 3a TPpU rofa oOydeHus — 238 4acos.
VYyuebnsiii mnan (BapuanT 2 AOOII OOO) Ha u3yyeHue aiareOpsl B 7 Kiacce
OTBOJIUT HE MeHee 3 y4eOHBIX JacoB B Hemento, B 8, 9, 10 kimaccax He meHee 2
y4eOHBIX YacCOB B TEUYCHHME KaXKIOro Toja OOydeHHs, BCEro 3a YeThlpe roja
oOyuenusi He MeHee 306 yueOHbix yacoB. [Ipu peanmuszanmm Bapuanta 2 AOOII
OOO oOpa3oBaTenbHBIM OpraHu3alnusM pexkomeHayercss B 8-10 kmaccax
YBEJIIMYUTh KOJMYECTBO YACOB, OTBOJAMMBIX Ha H3Y4YeHHE Y4YeOHOTO Kypca
«AnreOpa» 1O TpeX YacoB B HEACNIIO 3a CYET YacOB YaCTH, (HOPMHUPYEMOil
y4aCTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUM Y4eOHOTO IJIaHa.

Mecto yueOHOro kypca «I'eomeTpus» B y4eOHOM IJIaHE.

Cornacio ywyebnomy miany (Bapuant 2 AOOII OOO) B 7-10 kmaccax
uzydyaeTcsi ydeOHbIM Kypc «l'eoMeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOLIUE
OCHOBHBIE pa3fienbl coaepxkanus: «['eomerpuyeckue (QUIrypsl U UX CBOMCTBAY,
«M3MepeHne TeOMETPUYECKUX BEIMYUHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
mwiockoctn», «Bekrope», «JIBmwkeHus miockoctu» U «lIpeobpazoBanus
noaoOusi». B coorBercTBUM ¢ yuyeOHbIM MaHoM (BapuanT 1 AOOII OOO) na
uzydyeHue yuyeOHoro kypca «I'eomerpus» Ha 0a30BOM ypoBHE ¢ 7 mo 9 kiacc
OTBOJMTCSI HE MEHEe 2 4acOB B HEJEJI0, BCEro 3a Tpu roja odyueHus — 204 yaca.
VYuebnsiit man (Bapuant 2 AOOIT OOO) Ha uzyuenue reometpuu B 7-10 kitaccax
OTBOAWT HE MeHee 2 y4yeOHBIX YaCOB B HEJIEIIO, BCETO 3a YEThIpe Tofa OO0ydeHHUS
He MeHee 272 yueOHbIX YacoB.

Mecto yueOHOro kypca «BeposiTHOCTL M CTATHCTHKAa» B Y4eOHOM
IJIaHe.

B ocHoBHOW mIKone u3y4aeTcsi Kypc «BeposSiTHOCTh M CTaTUCTHKa», B
KOTOpbIN  BXomaT paznensl: «lIpencraBnenve JaHHBIX U ONKcCATeIbHAs
CTaTUCTHKa»; «BeposTHOCTHY; «DJIeMEHThl KOMOWHATOpPUKWY»; «BBenenne B
teoputo rpadoBy. CormacHo ydeOHomy rutany (BapuanT 1 AOOII OOO) Ha
U3y4eHHE JAHHOTO Kypca oTBoAMTCS | y4deOHbIM yac B Hememo B 7-9 kiaccax,
Bcero 102 yueOHbix vaca. CoriacHo yueOHoMy miany (BapuanT 2 AOOIT OOO)
Ha U3y4YEeHUe JAaHHOTO Kypca oTBoauTcs 1 yueOHslil yac B Henento B 8—10 kiaccax,
Bcero 102 yuyeOHbIX yaca.

Oco0eHHOCTH pacnpeae/ieHHsl Y4e0OHOr0 MaTepuasia. Y4yeOHbIl Kypc
«MaTemMaTHKa».

Pacnipenenenuie nporpaMMHOTo MaTepualia ydeOHoro Kypca «MareMaTukay
B AOOIT OO0 mexnay nByms rogamu ooyuenust coorserctyeT [IOOIT OOO.

Oco0eHHOCTH pacnpeaejieHusi y4eOHOro marepuasa. Y4eOHbIH Kypc
«Adareodpa».

Pacnipenenenne mporpaMmMHOro marepuana ydeOHOro Kypca «Anredpa» B
AOOIT OOO (Bapuant 1) coorBercTByeT ITOOIT OOOQ.
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[IporpamMmMHbIil MaTepuan ydeOHOro Kypca «Aare6pa» B AOOII OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. IlepepacnpeneneHue
coJlepKaHusl y4eOHOro Kypca OOYCIIOBIEHO MOTPEOHOCTHIO B JOMOJHUTEIHLHOM
BpEMEHHU, HEOOXOIMMOM JJIS H3Yy4Y€HHUs MaTepuaia, BbI3BIBAIOIIETO Y CIEMbIX
oOydaromuxcst 0coOble 3aTpyJHEHHUs, a TakkKe IS pa3BUTUA Yy HHX
KOMIIEHCATOPHBIX ~ CIIOCOOOB  JIEWCTBMM U JajibHeiliero oO0ydeHus UxX
HCIT0JIb30BAHHUIO.

1. 7 xnacc: uzyuenue matepuana 7 kiacca [IOOIT OOO, u3 koToporo riiaBa
«CucTeMbl JINHEWHBIX YPaBHEHUI» IEPEHOCUTCS B 8 KJ1acc.

2. 8 kjacc: u3yuyeHHE mNepeHeceHHOM u3 7 knacca riaBbl «CHCTEMBI
JUHEWHBIX ypaBHeHU» U Matepuana § kiacca [IOOIT OOO, u3 KOTOporo riaBbl
«KBanparssle ypaBHeHus», «HepaBeHCTBa», «CTENEHb C LEJIBIM ITOKA3aTEIEM»
nepeHocAres B 9 knacc.

3. 9 Knacc: u3ydeHHME INEPEHECEHHbIX M3 8 Kiacca raB «KBagpaTHble
ypaBHeHUs», «HepaBeHcTBa», «CTENEeHb € LEIbIM MOKa3aTelemM» U Marepuaina 9
kiacca [TOOIT OOO, u3 kotoporo rnassl «KBanparuseiii TpexuieH. KBagpatnunas
byHKUIUS», «YpaBHEHUS U HEPABEHCTBA C OJHOM MEPEMEHHON», «YpaBHEHUS U
HEpaBEHCTBA C JABYMS MEPEMEHHBIMUY», «ApudMeThueckass U reoMeTphuecKas
nporpeccumn» nepesocurcs B 10 kiacc.

4. 10 knacc: mpomomkeHue uzydenuss marepuana 9 kmacca [IOOIT OOO;
000011I€HHE U CUCTEMAaTU3als 3HAHUI IO KypCy aireopbl OCHOBHOW HIKOJBI.

Oco0eHHOCTH pacnpeae/ieHUsl Y4eOHOr0 MarTepuasia. Y4eOHbI Kypce
«I'eomeTpus».

[Iporpammublil Matepuan yuyeOHoro kypca «I'eomerpus» B AOOII OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue
coJiep>KaHMsl yueOHOro Kypca OOYCIIOBIIEHO MOTPEOHOCTHIO B JIOMOJHUTEIHLHOM
BPEMEHH, HEOOXOJUMOM JMJii W3YyYEHHs MaTepuaja, BbI3bIBAIOIIETO Y CIEMbIX
oOydJarommxcst 0coOble 3aTpyJHEHUs, a TakKe i1 pa3BUTHUS Y HUX
KOMIICHCATOPHBIX ~ CIIOCOOOB  NIEWCTBMM U JalbHEHIIero o0ydeHus Uux
VCITOJIb30BAHUIO.

1. 7 xnacc: okoH4uaHue TeMbl «COOTHOIIEHUSI MEXIY CTOPOHAMHU U yTiaMu
TpeyroiapHuka» (nmoarema «llocTpoeHne TpeyrojiibHMKA MO TPEM 3SJIEMEHTaAM))
MEePEHOCUTCA B 8 KJ1acc.

2. 8 kiacc: okoHuaHue TeMbl «llogoOHBIE TpeyroibHUKUY (TIOATEMA
«COOTHOIIEHUSI MEXAY CTOPOHAMU U YTJaMU MPSMOYTOJIBHOTO TPEYTOJIBHUKA)
nepeHocuTes B 9 Kiacc.

3. 9 knacc: Tema «COOTHOHIEHUS MEXAY CTOPOHAMH M yIJIaMH
TpeyroyibHuKa. CKanspHOE IPOU3BEACHUE BEKTOPOBY nepeHocurcs B 10 kiacc.

4. 10 xnacc: nponomxenue nzydenue marepuana 9 kimacca [TOOIT OOO.

Oco0eHHocTu pacnpenejieHuss y4eOHOro Marepuaja. Y4eOHbIH Kypc
«BepoATHOCTDH M CTATHCTHKAY.

Pacrnipenenenne nporpamMmMHOro marepuana ydeOHOTO Kypca «BeposTHOCTb
u craructuka» B AOOIT OOO cootBerctByet ITOOIT OOO, HO U3yueHHe Kypca
Ha4YMHaAeTCs He ¢ 7, a ¢ 8 Kiacca.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30BAHUA

JIN4YHOCTHBIE pe3y/IbTaThI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro IpeaMera
«MaremaTHKa» XapaKTepU3yIOTCs CIEIYIOIIUM 00pazoM.

Ilampuomuueckoe 6ocnumanue: TPOSBICHHE HHTEpeEca K NPOLUIOMY U
HACTOSIIIEMY POCCUICKOM MAaT€MAaTHKH, HEHHOCTHOE OTHOIICHHE K JTOCTHXKEHUSIM
POCCUMCKMX MAaTeMaTUKOB M POCCHUHWCKOM MAaTeMaTUYEeCKOW IIKOJBL, K
UCIIOJIb30BAaHUIO ATHX AOCTHKCHUN B JPYTUX HAyKax M MPUKIAJHBIX chepax.

I'padsicoanckoe u 0yxoeHo-HpascmeeHHoe ocnumanue. TOTOBHOCTb K
BBINIOJIHEHUIO 00S13aHHOCTEN TpaXkAaHNHA U PeaIM3aliy €ro Mpas, MPECTABICHUE
0 MaT€MAaTUYECKHX OCHOBAaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeAyp TIpaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U 1p.); TOTOBHOCTh K
OOCYXKICHHIO 3TUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKH, OCO3HAHHME BaXXHOCTH MOPAJIbHO-3TUYECKHUX IPUHLUIIOB B
JEATEIbHOCTH YYEHOTO.

Tpyoosoe 6ocnumanue: YCTAaHOBKA HAa AaKTHBHOE Y4YacTHE B PELICHUU
IIPaKTUYECKUX 3a7a4 MaTEMaTUYECKOM HAIPABIECHHOCTH, OCO3HAHUE BaXHOCTU
MaTEeMaTUYECKOro oOpa3oBaHUs HA MPOTSXKEHUU BCEH JKU3HM IS YCHEHIHOM
NpOo(ECCUOHANIBHON ~ NI€ATEIbHOCTH M Pa3BUTHE HEOOXOJUMBIX  yYMEHUI;
OCO3HAHHBIA BBIOOP U MOCTPOCHUE MHIMBHUIYAIbHOW TPAEKTOPUHM OOpa30BaHUS U
KU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX HWHTEPECOB U  OOILIECTBEHHBIX
NOTPEOHOCTEM.

Ocmemuyeckoe  ocnumawnue: CIHOCOOHOCT K  OMOLMOHAIBHOMY U
ACTETUYECKOMY BOCIHPHUATHUIO MaTeMaTHYECKUX OOBEKTOB, 3aJlay, pELICHUH,
pacCyKJ€HUI; yMEHUE BUIETh MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu  Hayynoco no3HaHusA: OPUEHTALMS B JIEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YETIOBEKA, MPUPOABI U OOIIECTBA, TOHUMaHUE MaTEeMaTHYECKONM HayKd
KaK cepbl 4eI0BEYECKOMN JIeATENbHOCTH, STANlOB €€ Pa3BUTUS U 3HAUMMOCTH TS
pa3BUTHS UMBHWIM3ALMM; OBJIAJCHHUE SI3bIKOM MATEMATHKH W MaT€MaTHYECKOU
KyJbTYPOIl KaK CPEICTBOM MO3HAHUS MUPA; OBJIAJICHUE MPOCTEUIIMMH HaBbIKAMHU
UCCIIE0BATENbCKOMN 1E€ATEIBbHOCTH.

Quzuueckoe eocnumanue, Gopmuposanue Kyibmypvl 300pOGbi U
IMOYUOHATLHO2O O1A20NO0NYYUA: TOTOBHOCTh IPUMEHATh MATEMAaTUUYECKUE 3HAHUS
B MHTEpECAX CBOErO 3/10pPOBbsl, BEAECHUE 3J0pPOBOr0 00pasza KHU3HM (340pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHITHI U OT/AbIXA, pEryJigpHas ¢puznueckas
aKTUBHOCTD); C(HOPMUPOBAHHOCTh HABbIKa pPeQIeKCUHU, MPU3HAHUE CBOETO MpaBa
Ha OIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa.

JKonozuueckoe gocnumarnue: OpUEHTALMS] HA IPUMEHEHHE MaTEMaTUYECKUX
3HaHWW ISl pelieHusi 3a7ad B OOJACTH COXPAHHOCTH OKpYKaloIleHd Cpembl,
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKpY’Kalolled cpefpl; OCO3HaHHWE TJI00aJIBHOrO XapakTepa 3KOJOIMYECKUX
npo0JieM U MyTel UX pelieHusl.
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Jluunocmuvle pezynvmamsl, obecneuusarowue aoanmayuro 00yyaouecocs
K UBSMEHSIOWUMCSL YCI0BUAM COYUANBHOU U NPUPOOHOTU CPedbl:

° TOTOBHOCTh K JICWCTBHAM B  YCIOBHSX  HEONMPEACIEHHOCTH,
TIOBBIIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSITEILHOCTD,
B TOM YHCJI€ YMEHHE YUYUTHCS Yy APYTHX JIOJACH, MpHOOpeTaTh B COBMECTHOMN
JIESITEIIbHOCTH HOBBIC 3HAHUS, HABBIKU ¥ KOMITETEHITUH U3 OIBITA JPYTHX;

° HEO0OXOaUMOCTh (OPMUPOBAHUS HOBBIX 3HAHWW, B TOM YHCIIe
dbopMyIMpOBaHKE HJIEH, TOHATHS, TUIOTE3bl 00 OOBEKTaX U SBICHHUSX, B TOM
YUCJIe paHee HE W3BECTHBIX, OCO3HAHWE E(UIIMTOB COOCTBEHHBIX 3HAHUU W
KOMITETCHTHOCTEH, TNIAHUPOBAHUE CBOETO PA3BUTHSI,

° CHOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIIPUHUMATh
CTPECCOBYIO CHTYyaIlMI0O KaK BBI3OB, TPEOYIOMUH KOHTPMEP, KOPPEKTUPOBATH
PUHUMAEMbIC PEIICHUS W ACHCTBHUSA, (OPMYIHpPOBATH M OIEHWBATh PUCKA H
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

CrnenuajbHble TUYHOCTHbIE Pe3yJIbTAThI:

° CHOCOOHOCTBh K OCMBICIEHHIO U AUPPEepeHInauui KapTUHbl MUpA, €€
BPEMEHHO-IIPOCTPAHCTBEHHOMN OpraHu3aluu;

° OMOLMOHAJIBHO-IIECHHOCTHOE OTHOLICHUWE K OKpYyXKalollleh cpene,
HEOOXOJMMOCTH €€ COXPAHEHUS U PallMOHATBHOIO UCIOJIb30BaHUS;

° yMeHHe (OPMHUPOBATH 3CTETUUYECKHE UYYBCTBA, BIIEYATJIEHUS OT
BOCIIPUATHS IPEAMETOB U SBJICHUN OKPYKAIOLIEr0 MUPA;

o TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHEUIIeH

npo¢eCCUOHAIBHOW TPAEKTOPUU B COOTBETCTBUU C COOCTBEHHBIMH MHTEpPECAMU U
BO3MOKHOCTSIMH.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHHUSI TIPOrpPaMMbl Y4€OHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHHBEPCAJbHBIMHU  KOMMYHUKATHBHBIMU
JNEUCTBUSIMA M YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMU.

YHUBEpCcAIbHbBIC MO3HABATEJIbHbIEC JICUCTBUS o0ecneunBaroT
dbopmupoBaHre 0a30BBIX KOTHHUTHBHBIX IPOIIECCOB OOy4aromuxcsi (OCBOCHHE
METOJOB  TO3HAHUS  OKPYXKAlOlIeT0  MHUpa; NPUMEHEHHE  JIOTUYECKHX,
UCCJIEI0BATENCKUX ONEpalvii, yMeHUM paboTaTh ¢ HH(pOpMALIUEH ).

bazosvie nocuueckue oeticmeust:

° BBISIBJSITh M XapaKTepu30BaTh  CYIIECTBEHHBbIC  IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TOHSITUH, OTHOIICHUH MEXIy TMOHSITUIMU;
dbopMyIUpOBaTh OMPEACIICHHS TTOHATUM; YCTaHABIMBATh CYIICCTBEHHBIM MPU3HAK
KJlaccu(ukanmy, OCHOBaHMS I OOOOIIEHHST U  CpPaBHEHHUS, KpUTEPUU
MPOBOANMOTO aHAJIN3a;

° BOCIPUHUMATh, (POPMYJIHpPOBaTH U MpeoOpa3oBBIBATh CYKICHUS:
yTBEpIUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
° BBISBJISIT  MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U

npoTuBOopeurs B (akTax, NaHHBIX, HAOMIOACHUSIX W yTBEPKACHUAX; MpeIjaraTh
KPUTEPHUH IS BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYN;
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° JieNaTh BBIBOJBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, EIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

° paz0OupaTh 0Ka3aTesIbCcTBA MATEMAaTUYECKUX YTBEPKACHUM (TIpsiMbIe
U OT NIPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHBIE J0KA3aTelbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAUBATh apTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

° BBIOMpaTh crioco0 perieHus: yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

baszoevie uccneoosamenvckue oeticmsusi:

° UCIIONIb30BaTh  BOIMPOCHI KaK  HUCCIIEOBATENbCKUNA HMHCTPYMEHT
no3HaHMs; (POPMYIHPOBATH BOMPOCH, (UKCHUPYIONINE MPOTHBOPEYHE, MpodIeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

° IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIbLIOE HCCIEOBAaHUE [0 YCTAHOBJICHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

° CaMOCTOSITENILHO ~ (hopMynHpoBaTh OO0OOIIEHHS W  BBIBOJBI IO
pe3yibraTaM  IpPOBEAEHHOIO  HAOJIOJEHUS,  MCCIEAOBaHUs,  OLIEHHUBATH
JIOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000LICHMI;

° IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATh
MPE/IIOJIOKEHNUS O €TO PA3BUTHHU B HOBBIX YCIOBUSIX.

Paboma c unghopmayueii:

° BBISIBIIATh HEJOCTATOYHOCTHh W M30BITOYHOCTh HH(POPMAIINH, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

° BBEIOMPATH, AHATM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

° BBIOMpATh (opMy TpencTaBiieHus MHGOPMAIMK U HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

° OIICHUBATh HaJEKHOCTD uH(bOopMaIuu 1o KpUTEPUSIM,

MPEIOKEHHBIM YUYUTENIEM WU CPOPMYITHPOBAHHBIM CAMOCTOATEIHLHO

YHuBepcanbHbIe KOMMYHHKATHUBHbIE JEHCTBHUS 00ecreunBaroT
c(hOpPMHPOBAHHOCTH COIMAIIBHBIX HABBIKOB O0YUYarOIIHXCA.

Obuwenue:

° BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKIACHUS B COOTBETCTBHH C
YCIIOBUSIMU M TIEISAMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOYKY
3peHUs B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHHUS
3aJ1a4yu, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

° B X0Jie 00CYXJeHHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY O0OCYXKIaeMOu
TEMBbI, TIPOOJIEMBI, PelIaeMOi 3a/lauu, BHICKAa3bIBaTh MJICH, HAIICJIICHHBIEC HA TIOWCK
pEIIeHMS; COMOCTaBISATh CBOM CYXKIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3jIMYMe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

° MPEACTABIATh  PE3yJAbTAaThl  PEUICHUS 3aJadd, OKCIICPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA; CaMOCTOATEIHLHO BHIOWpPATh (OpMaT BBICTYIUICHHS C
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y4€TOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayAUTOPHUH.

COTPYAHUYECTBO:

° NOHMMAaTh W  HWCHOJB30BaTh IMPEUMYIIECTBA KOMaHIHOH U
UHIMBUAYAIbHOM paOOThl MpH pelmeHHH Y4YeOHbIX MaTeMaTHYeCKUX 3ajady;
OpUHUMATh 1€Jb COBMECTHOH JEATENbHOCTH, IUIAHHUPOBATh OPTaHMU3ALUIO
COBMECTHOM pPabOThI, pacrpeneisiTb BUIbl padOT, JOrOBapHBATHCS, OOCYXIATh
npoIiece U pe3yapTaT paboThl; 06001aTh MHEHHSI HECKOJIBKUX JIFOCH;

° y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE INTYPMBI M [p.); BBIIOJHITH CBOIO 4YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JCHCTBHS C JIPYIMMHM YJ€HAMH KOMAaHIbI; OILEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHSL.

YHuBepcanbHbIe peryJasiTHBHbIE JICHCTBHUA 00ecreunBaoT (OpPMUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U ’KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJITOPUTM pEUICHMs 3ajauu (Miu
€ro 4acTb), BBIOMpATh CIOCOO pELIEHUS C YYETOM HMEIOIIUXCS PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(POPMALIMU CAMOKOHTPOJIb:

° BJA/J€Th CHOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJbpTara peleHns: MaTEMaTHIECKOM 3a/1a4u;
° IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTBH IIPU PEIICHUU

3aJlayd, BHOCUTh KOPPEKTUBBI B JESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

° OLICHUBATh COOTBETCTBUE pPE3YyJbTaTa ACATEIBHOCTH NOCTABJIECHHOU
eI U YCIOBHUSM, OOBSCHATH NMPUUYMHBI JOCTHXKEHUSI WJIM HETOCTHOXKCHHS LI,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CrneunuajibHble MeTanipeAMeTHbIC Pe3yJIbTaThI:

° UCIIOJIb30BaTh COXPAaHHBIC AaHAJIM3ATOPhl B  PA3JIMYHBIX BHJIAX
nesTeabHOCTH (yueOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOMU, TPYIOBOM);

° MPUMEHSTh COBPEMEHHBIC cpencTBa KOMMYHUKAITUU u
TU(DIOTEXHUUECKHE CPEJICTBA;

° OCYIIECTBJISATh  TPOCTPAHCTBEHHYID W COIHUAIBHO-OBITOBYIO
OpPHUEHTHUPOBKY, 00J1a1aTh MOOMIIBHOCTHIO;

° NPUMEHATh TPUEMBbI OTOOpa M CHCTEMATH3alldd MaTepuansa Ha
OTIpEICTICHHYIO TEMY;

° BECTH CaMOCTOSITCIIBHBIN TTOUCK WH(OPMAITUH;

° npeoOpa3oBbIBaTh, COXPAHATH ©  TepenaBaTh  WHGOPMAIHIO,
MOJIYYCHHYIO B pe3yJIbTaTe YTCHUS VI ayIUPOBaHMUSI,

° NpPUHUMATh ydYacTHE€ B PEUEBOM OONICHHWH, COOMIOAas HOPMBI
pPEYEeBOTO ITHKETA,;

° aJICKBaTHO HWCIIOJB30BAaTh JKECThl, MUMHUKY B IMPOIECCE PEUYCBOTO
OOIICHHS,

° OCYIIECTBJISATh PEUEBOM CAaMOKOHTPOJL B TIpolecce ydeOHOM

ACATCIBbHOCTH U B HOBCGHHGBHOﬁ KOMMYHHKAIINN,
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° OIICHWBATh CBOIO PEYh C TOYKU 3PCHHUS €€ COACPIKAHUS, S3BIKOBOTO
oopMIICHHS;

° TUTAHUPOBATh, KOHTPOJMPOBATh W OIEHUBATH Y4cOHBIC NEHCTBUS B
COOTBETCTBHH C MTOCTABIICHHOM 3a/1a4eil U yCIOBUSAMU €€ PEaTU3aIIHH.

ITPUMEPHAS PABOYAS ITIPOI'PAMMA 110 YYEBHOMY KYPCY
«MATEMATHUKA»

Coaep:xanue yueOHOro kypca «MareMaTuka»

5 kiace

HarypanbHble ync/ia 1 HyJIb.

Hatypanbnoe umcno. Psn narypanmpabix umcen. Yucno 0. M3oOpakenue
HaTypaJIbHBIX YMCENl TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MIPSIMOIA.

[lo3unMoHHas cuctemMa cyuciaeHus. PumMckas Hymepauus Kak IpUMEp
HEIO3NLIMOHHON CUCTEMBI CUMCIICHHMSI. [lecaThyHas cucTeMa CUUCIICHHUS.

CpaBHEHME HaTypaJbHBIX YHMCENl, CPABHEHUE HATYPAJIBHBIX YHCE C HYJIEM.
Crioco6s!1 cpaBHeHMsI. OKpyTeHHE HaTypalbHbIX YHCEIL.

CrnoxeHre HaTypaJIbHbIX YHACEI; CBOMCTBO HYJIS IIPH CIIOKEHUH. Brrunranne
KaK JIeficTBUE, OOpaTHOE CIOKEHUIO. Y MHOKEHHE HaTypalbHBIX YMCEN; CBOMCTBA
HyJs W €IWHULBl 0OpU YMHOXEHUU. JleneHune Kkak jedcTBUe, oOpaTHOE
YMHOKEHHIO. KOMIIOHEHTBI AeCTBUH, CBSA3b MEX1y HUMH. [IpoBepka pesynprarta
apumernyeckoro aeiictusa. llepeMecTuTenbHOe M COYETAaTENBHOE CBOMCTBA
(3aKOHBI) CJIOXEHUS M YMHOXEHHS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHS.

Hcnons3zoBanne OykB Ajie OOO3HAYEHUsT HEM3BECTHOIO KOMIIOHEHTA H
3aMKiCH CBOMCTB apu(PMETUUECKUX IEUCTBUM.

Jlenutenn W KpaTHbIE 4YHMCIA, pa3joKeHHWEe Ha MHoxutenu. lIpocteie u
coctaBHble yncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CreneHp C HaTypajbHBIM IIOKa3aTeJIeM. 3allMCh YWCIA B BUAE CYMMBI
pa3psAaHBIX ClIaraeMblX.

HucnoBoe BbIpakeHHE. BbIUMCIICHME 3HAYEHWM YHUCIOBBIX BBIPAXKCHUM;
MOPSAOK  BBINIOJHEHUs  JIeucTBUM.  Mcmonb30oBaHWE NPU  BBIYHUCIEHUAX
NEPEMECTUTENBHOIO W COYETAaTEIBHOIO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHHSI, paCIPEAEIUTEILHOIO CBOMCTBA YMHOKEHUS.

Apoomn.

[IpencraBienne o Jpobu Kak cmoco0e 3amucu  4YacTH  BEJIMYMHBI.
OObikHOBeHHBIE ApoOu. IlpaBuibHBIE W HempaBuiibHbIE ApoOu. CmenraHHas
JIpoOb; TPEACTaBICHUE CMEIIAHHOW JpoOM B BHJEC HENPABUILHONH JpoOu U
BBIJICJICHUE 11€JI0M YacTH YMCJia U3 HEeNpaBWwIbHOU apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpatieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMmeHaTemo. CpaBHEHUE APOOECH.

CnoxxeHue u BbBIYUTaHHE JApoOed. YMHOXEHHE U JelieHue Jpodeif;
B3aMMHO-00paTHble 1poou. HaxoxaeHune yacTu 1eaoro 1 IeNIoro M0 €ro 4acTu.

Hecstuunas 3anuch apobOeil. [IpencraBineHue aecsiTHUHON OpoOH B BUIE
OOBIKHOBEHHOH. M300pakeHue MecATUYHBIX ApoOei TOYKaMHU Ha YHUCIOBOM
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.
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ApudpmeTrnueckue JEHUCTBUS C JECATUUYHBIMU Jpoosimu. OKpyriieHue
JECATUYHBIX APOOEH.

Penienue TeKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apupMETHUYECKUM crocoboM. PemieHue
Joruueckux 3aaad. Pemenue 3amad mepebOpoM BceX BO3MOXKHBIX BapUaHTOB.
Hcnonp30BaHue py pelICHUH 3a4a4 TaOJIHI] U CXEM.

Pemenne 3amad, coxepKallMX 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYMHBL:
CKOpPOCTb, BpEMsl, pACCTOSIHUE; ILE€HAa, KOJIUYECTBO, CTOMMOCTb. EnuHALBI
U3MEpPEHHUs: Macchl, 00bEMa, LEHBI, PACCTOSHHS, BPEMEHH, CKOpPOCTH. CBs3b
MEXIYy €IMHULIAMU U3MEPEHUS KaXI0W BEIMYUHBI.

Pemenrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacraBieHye 1aHHBIX B BUAE TAOIML], CTOIOYATHIX JUATPAMM.

HarusiaHas reomerpusi.

Harnsguele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, INpsiMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YroiI. [Ipsamon,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JUIMHA OTpe3Ka, METPUUYECKUE €AVHMIIBI JIMHBL. [[I11MHa JOMaHOMH, TepuMeTp
MHOI'OYr'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsigaele npeacraBieHuss O (QUrypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK;
IPSIMOYTOJIBHUK, KBaJAPaT; TPEYTrOJIbHUK, O pAaBEHCTBE (QUTYD.

N3obOpaxenne ¢uryp, B ToM uucie Ha kierdyarod Oymare. IloctpoeHue
KOH(Urypauuii u3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYAaTON
Oymare. VMcrniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Imomanae NPAMOYTOJBHMKA W MHOTOYTOJIBHHKOB, COCTABJIEHHBIX M3
NPSIMOYTOJIBHUKOB, B TOM 4YHCIE (QUTYp, U300paKEHHBIX Ha KJIET4AaTOM Oymare.
EnvHuIe n3MepeHus mionaiu.

Harnsnnsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
OpsIMOYTOJIBHBIN  Mapajienenumes, Ky0, MHOTorpaHHuku. I3oOpaxeHue
OPOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku kyOa u mapamnenenunena. CosnaHue
MojieJIeil MHOTOIpaHHUKOB (U3 Oymaru, IpoBOJIOKH, MJIACTUIIMHA U JIP.).

OO0BEM NPAMOYTOJILHOTO Mapalienenuneaa, Kyoa. EnuHunbl uzMepeHus
o0BEMma.

6 xiace

HartypajbHble yncJia.

Apudmernyeckre AEHCTBUS C MHOTO3HAUHBIMU HAaTypaldbHBIMH YHCIIAMH.
YucroBble  BBIpAXKEHHUSA, TMOPSAOK  JIEWCTBHUM,  HCIOJIb30BAaHHE  CKOOOK.
Hcnonb3oBaHue TMpU BBIYKMCICHUSX [EPEMECTUTEIBHOTO M COYETATEIBHOrO
CBOMCTB CIIO)KEHUS U YMHOKEHHUS, PACIPEACIUTEILHOIO CBOMCTBA YMHOXKEHHUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.

JlenuTenu U KpaTHbIE YKcia; HAUOOIbIINK OOLINIT AETUTENb U HAMMEHBIIIEE
oOmiee kpaTHoe. JleTuMOoCTh CyMMBI U IIPOU3BeIeHUS. J{ereHne ¢ 0cTaTKoM.

poodwu.

OObIKHOBEHHAsT JAP0Ob, OCHOBHOE CBOMCTBO IpOOH, COKpaIlleHHuE APOOECH.
CpaBHeHue U ynopsiiounBanue apoOeit. Perenne 3a1au Ha HaXOXKICHUE YaCcTU OT
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HEJIOro M IEJNOro mo ero 4vactu. [[poOHoe uuciao Kak pe3yiabTaT JeJICHUS.
[IpencraBienue necITUHUHON JpOOU B BUIE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MpeICTaBlICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MEeTpHYecKasi cucteMa Mep. ApudmeTrudeckue AeMCTBUS U YHUCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOUIEHWH. MacmTab, nponopuus.
[IpuMeHeHnEe MPONOPLHIA P PELICHUN 3a7a4.

[lonsiTue nporeHTa. Beluncienne nporeHTa OT BEIUMYUHBI U BEJIMYUHBI 110
e€ mpo1eHTY. BeIpaskeHue mpoIeHTOB AeCATUIHBIMU qpo0simu. Pemienue 3amay Ha
IPOLICHTHI. BhipakeHrne OTHOIIEHUS BEIMYMH B IPOLIEHTAX.

[TonoxuTenbHbIE U OTPULIATEIBHBIE YHCTIA

[TomoxurenbHblE U OTpULlaTENbHbIE Ynciia. Llensie yncima. Monayne yucna,
reOMETpUYECKasl HWHTepHperauds Moayis uyucia. H3o0paxkeHue uwucen Ha
KOOpJIMHAaTHOM  mpsAMOW. YucimoBele  NpoMexyTkd. (CpaBHEHHME  4YHCENl.
ApudpmeTnueckue JeMCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpssMoyroJibHAs cucTeMa KOOpAUHAT Ha IUIOCKOCTU. KoopanHaTel Touky Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBIE BbIpasKeHUsI.

[Ipumenenne OyKB il 3aldCH  MaTEeMaTHMYECKUX BBIPAKEHUH U
npemyioxxennii. CBolicTBa apu@mMeTHUecKux AeHCTBUN. ByKBEHHbIE BBIPAKEHUS U
YHUCJIOBbIE TIOJICTAHOBKH. ByKBEHHBbIE paBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KOMITIOHEHTa. DopMyibl; (POpMyJbI TEpUMETpa U IUIOMIAIMA MPSAMOYTOJIbHUKA,
KBajJpaTa, 00bEMa mapasesnenumneaa u Kyoa.

PemeHue TeKCTOBBIX 3a/1a4.

Pemenne TekCcTOBBIX 3ajad  apupMeTHyecKuM crocoOoMm. Pemienue
JOTHYECKHX 3a7ad. Perenue 3a1au nepebopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenne 3agad, conepKamyMx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJINYUHBI:
CKOPOCTb, BpeMmH, paccTosIHUE; LIEHa, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENMHUIBI W3MEpeHUus:: Macchl,
CTOMMOCTH; PAcCTOSIHUSI, BPEMEHH, CKOpocTU. CBA3b MEXIy €IMHUIAMHU
WU3MEPEHHUSI KaXKI0M BEJTUYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOILUEHUEM, MPOMOPILHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka W NpPUKHUAKA, OKpyriieHue pesyibrata. CocTaBieHHME OYKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aa4MU.

[IpeacraBieHre NaHHBIX C MNOMONIbIO Tabnui u auarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MOCTpoeHe. UTeHre KPYTroBBIX AUarpaMMm.

Harasiagnas reomerpusi.

Harnsigaele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, IMpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3anMHOe pacnosio)keHHe ABYX MpsSMBIX Ha IUIOCKOCTH, MapajlielbHbIE
npsiMble, MEPIEHAUKYISIPHbIE MpsiMble. M3MepeHue pacCTOSHMIA: MEXIy ABYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM; IJIMHA MaplIpyTa Ha KBAJAPATHON CETKE.
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N3mepeHne M MOCTpOEHME YIJIOB € IOMOLIBIO TpaHcHopThpa. Bunsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYNOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, IPUMEPHI
YETBIPEXYTOIBHUKOB. [[pSIMOYroNIbHUK, KBaApPAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yI0B, auaroHanei. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM IMPKYJS, JUHEHKU, YTrOJIbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KiIeTyaTon Oymare.

[Tepumerp w™HOTOyronbHUKA. [loHATHE TUIOmAAM (QUTYPHI, EIUHUIIBI
u3MepeHus miomany. [IpubnmxéHHoe n3MepeHune miomaan Guryp, B TOM YUCTE
Ha KBaJipaTHOU ceTke. [IpubimxEéHHOE U3MepEeHue AIMHbBI OKPYKHOCTH, IUIOIIAIN
Kpyra.

CummMmeTpusi: LEHTpaiabHasA, OceBas M 3€pKajpHas cuMMmeTpuu. [locTpoenue
CUMMETPUYHBIX QUTYP.

Harmsanaeie [IPEJICTaBIICHUS 0 IIPOCTPAHCTBEHHBIX dburypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, UMIWHAp, Imap u cdepa.
N3o06paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BépTOKk MHOTOTPAHHHUKOB,
nuiInHApa U koHyca. Co3jgaHue Mojeliel MpOoCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsitue 00bEMa; enuHULIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenumneaa, Kyoa.

Ilnanupyemble mnpeaMeTHBIE Pe3yJbTAThbl OCBOCHHSI Y4eOHOIo Kypca
«MaTeMaTHuKa»

5 kuaace
Hucna v BEIYUCIIEHUS:
° MOHUMAaTh W TIPaBUJIBHO YHOTPEONATh TEPMHUHBI, CBS3aHHBIC C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMU;
° CpaBHUBATh M YIOPSJAOYMBATH HATypaJbHbIC UYWCIA, CPAaBHUBATH B
MPOCTEUIITUX CITydasix OOBIKHOBEHHBIE APOOH, IECATUYHBIE IPOOH;
° COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YHMCIOBOW) MpPAMON C

COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJbHbIE YUCJIAa TOYKAMH Ha
KOOPAMHATHOM (UM CIIOBOI) MPSAMON;

[ BBHITIOJIHATHh apu(METUUECKHUE JEHCTBUS C HATYPAIbHBIMA YUCIIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyYasiX;

° BBITNIOJIHATH NMPOBEPKY, NPUKUJIKY PE3YJIbTATA BBIYUCICHUN;

° OKPYTIJIATh HATYypaJIbHBIE YUCIIA.

Pemenne TekCTOBBIX 3a7a4:

° pemarb TEKCTOBbIE 3adaud apuMETHUYECKUM CIOCOOOM H C
MTOMOII[BI0 OPTaHU30BAHHOTO KOHEUHOT0 nepedopa BCeX BO3MOXKHBIX BAPUAHTOB,;

[ pemarb  3aJa4yd, COJAEpXKAaIME  3aBUCUMOCTH,  CBS3bIBAIOIIUE
BEJIMYUHBI: CKOPOCTh, BPEMSL, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD;

° WCITOJI30BATh KPATKUE 3aIMCH, CXEMBI, TaOJHIIbl, 0003HAYCHHS TPU
pELLIEHNUH 3a7a4;

[ [0JIb30BAaTbCA OCHOBHBIMU E€IWHULIAMU HU3MEPEHHUS: LIEHBI, MAacCChl;

pacCTtodaHusA, BPEMCHH, CKOPOCTH, BbIpaXaTb OAHH CIWHUILI BCIIMYHWHBI 4YCPC3
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APYTHE;

° U3BJICKATh, aHaIM3UPOBATh, OLICHUBATh uH(pOopMaIHIo,
MPEACTAaBICHHYI0O B TaOiuIle, Ha CTOJOYATOM JuarpamMme, HHTEPIPETHPOBATH
Mpe/ICTaBIICHHbIE JAHHbIC, UCII0JIb30BaTh IaHHbBIE TIPU PEIICHUH 3a/1a4.

Harnsanas reomerpus:

° MOJIb30BAThCA TE€OMETPUUYECKMMH TMOHATHSAMHU: TOYKA, MpsMasd,
OTpE30K, JIyd, YT0JI, MHOTOyTOJIbHUK, OKPY>KHOCTb, KPYT;

° IPUBOJNUTH MPUMEPbl OOBEKTOB OKPYKAKOLIEr0 MHPA, HMEOIINX
dbopMy U3yUEHHBIX T€OMETPUUECKHUX UTYD;

° WCIIOJB30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C YyIJIAMHU: BEpLIMHA,

CTOPOHA; C MHOIOYTOJIbBHHKaMH: YIoj, BEpLIMHA, CTOpPOHA, JAMArOHajb; C
OKPYXHOCTBIO: PaJNyC, TUAMETP, LEHTD;

° U300paKkaTh U3yYEHHbIE T€OMETPUUECKUE (PUTYpPHl HA HETMHOBAHHOM
U KJIeT4aTol OyMare ¢ MOMOUIbIO UPKYJIS U JIUHEHKY;
° HaXOJIUTh JUIMHBI OTPE3KOB HEIOCPEICTBEHHBIM H3MEPEHHUEM C

IIOMOIIIBIO HHHGﬁKH, CTPOUTH OTPC3KHU 3aILaHHOI>’I MJIMHBI; CTPOUTH OKPYKHOCTDH
34a/JaHHOTI'O pagnyca,

® HCII0JIb30BaTh CBOMCTBA CTOPOH U YIJIOB IIPAMOYI'OJIBHHUKA, KBaJApaTa
I UX ITIOCTPOCHHA, BBIYHMCICHUS IINIOIIAAN U IICPUMCTPA,
o BBIYUCILATE IICPUMCTP W INIOMIAaAb KBaJparad, IIPpAMOYI'OJIbBHHKA,

buryp, COCTaBICHHBIX U3 MPSMOYTOJBHHKOB, B TOM YHCIIe PUTYD, H300paKEHHBIX
Ha KJIeT4yaTtou Oymare;

° MOJIB30BAaThCS OCHOBHBIMH METPHYCCKUMHU CAUHUIIAMU H3MEPCHUS
JUTMHBI, TUTOIIAIH; BBIPAYKaTh OJTHU SIUHUIILI BEIMUMHEI Yepe3 IPYTHE;

° pacrno3HaBaTh napauiefenunen, Ky0, HCIOIb30BaTh TEPMUHOIIOTHIO:
BepIIMHA, peOpo TpaHb, M3MEPCHHS; HAXOIUTh H3MEPCHHs MapajiielIeInIe/a,
KyOa;

° BBIUHCIIATh O00BEM  Kyba, mMmapajuienenurena 1o  3aJaHHBIM
U3MEPEHUSIM, MTOJIh30BaTHCS €IMHUILIAMU U3MEPEHHS 00BEMA;

° peraTh HEeCIOKHbBIE 3a7]a4i Ha U3MEPEHHE TEOMETPUUYECKUX BEJIMUUH

B IIPAKTUYICCKUX CUTYyalUSX.

6 KJaacc
Yucna 1 BIYUCIICHUS:
° 3HaTh M MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHUAAMHU
gucea U crnocobamMu WX 3alucH, MEPeXOoauTh (€CIu ATO BO3MOXKHO) OT OJHOMN
(GbopMBbI 3aMKCH Ynca K APYrou;

® CpaBHUBATb MW YIOPAAOYHMBATHL LECJIbLIC 4YHCIIA, OOBIKHOBEHHBIE U
JACCATUYHBIC ,Z[pO6I/I, CpaBHHUBATbL YHCJia OJHOTO U PA3HBLIX 3HAKOB;

® BBIITIOJIHATD, coycrasd YCTHBIC n IIMCBMCHHBIC HpI/IéMBI,
apI/IqJMeTI/I‘-IeCKI/Ie HeﬁCTBHﬂ C HaTypaJIbHbIMHU n OCJIbIMHA quCJIaMU,
OOBIKHOBEHHBIMU u ACCATNYHBIMHA I[pO6$IMI/I, IMOJOXUTCIIbHBIMHA u
OTPULATCIIbHBIMHU YN CIIAMU;

® BBIYHMCJIATH 3HAYCHUA YHCIIOBBIX BBIpa)I(eHI/Iﬁ, BBIIIOJIHATD IPUKUAKY U

OIICHKY pPEC3yJibTaTa BBIHHCHGHHﬁ; BBIITOJIHATD Hp606paBOBaHI/I${ YU CJIOBBIX
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BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUN;

° COOTHOCUTh TOUYKY Ha KOOPAMHATHOM IPSIMOM C COOTBETCTBYIOIIHMM
€l 4iciIOM U HU300pakaTh YUCJIa TOYKAMU HAa KOOPAMHATHOM NPSAMOM, HAXOIUTh
MOAYJIb YHCIIA;

o COOTHOCHUTb TOYKH B HpHMOYI‘OJIBHOﬁ CUCTCMC KoOoopauHaT C
KoopaunHaTaMHu ATOM TOYKH,
® OKPYIJLATL OCJIBIC YHCIa W ACCATHYHBIC I[pO6I/I, HaXOoIUThb

PUOJIMKEHUS YHUCEIL.

YuciioBble 1 OyKBEHHBIE BBIPAKECHUS:

° NOHUMATh U YHOTPEOISATh TEPMUHBI, CBA3AHHBIE C 3AMMCHIO CTENEHU
Yyucia, HAaXOAWTh KBagpaT M KyO 4YuWcia, BBIUKCIATH 3HAYEHHS] YHCIOBBIX
BBIPKEHUI, COIEPKAIINX CTEIIECHU;

L IMOJIB30BATHCA NPU3HAKAMH JCIMMOCTH, paCKiIaAblBaTbhb HATYPAJIbHBIC
4qKCila Ha IIPOCTBIC MHOXKUTCIIN,

® IIOJIB30BAaTbHCA MaCHITa6OM, COCTABJIATH IIPOIIOPIKUHU U OTHOLICHMA

® HCIIOJIB30BAaTh 6YKBI>I JJIA 0003HAUCHHUS YHCEI IIpyu  34IlIUCH

MaTCMaTHICCKHUX BBIpEl)K@HPIfI, COCTaBJIATh 6YKB€HHI>I€ BBIPpAKCHHUA U (bOpMYJII:I,
HaXOAUTb 3HA4YCHHA 6YKB€HHI>IX BBIp&)KGHPIﬁ, OCYHCCTBIIAA HGO6XOIII/IMI>IG
IIOACTAaHOBKH U Hp€06paSOBaHI/IH;

° HAaXOJIUTh HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a71a4:

° pematb MHOTONIArOBBIE TEKCTOBBIC 3adaud  apuMETHUYECKUM
crrocodom;

° pelIaTh 3a/1a4M, CBA3AHHBIC C OTHOILICHUEM, MPOMOPIHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U TIPOLICHTHI,

° peuiath  3aJadM, COJEpIKAIIME  3aBUCHUMOCTH,  CBS3BIBAIOIIUE

BEJIMYMHBI: CKOPOCTb, BpEMs, pACCTOSHUE, I11€HA, KOJMYECTBO, CTOMMOCTH;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEéMa paboThl, HMCHOJB3Yyd apudmeTHuecKue
NEHCTBUS, OLIGHKY, TPUKUIKY; I[OJIb30BATbCSd  €AMHULIAMU  HU3MEPEHUs
COOTBETCTBYIOIIMX BEJINYMH;

° COCTaBJISITh OYKBEHHBIE BHIPAKEHUS MO YCIIOBUIO 3a/1a4H;

° U3BJICKaTh HMHGOPMAINHMIO, TMPEJCTAaBICHHYI0 B TaOiuIax, Ha
JUHENHHOMW, CTONOYaTOM WJIM KPYroBOM JuarpamMmax, WHTEPIPETHPOBATH
NPE/ICTaBICHHBIE IAHHBIC; NCIOJIb30BaTh JAHHBIC MPU PEIICHUH 3a/1a4;

° NPEACTaBIATh HMH(MOPMALMIO C TOMOUIBI0 TaONull, JUHEHHOW U
CTOJIOUATOM AMArpaMM.

Harnsanas reomerpus:

° IPUBOJUTH TPUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HMEIOIINX
dbopMy H3yUEHHBIX TEOMETPHUUECKHX IUIOCKMX U TPOCTPAHCTBEHHBIX (uryp,
IPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD;

° u300paxaTb C TIOMOIIBIO IUPKYJS, JIMHEWKH, TpaHCHOpPTHpa Ha
HEJIMHOBAaHHOW W KJeT4aTroil Oymare H3y4YeHHbIE IUIOCKHE TE€OMETPUUYECKUE
¢burypsl ¥ KOHQUTypaluu, CAMMETPUYHbIE (PUTYPHI;

° MOJIb30BAaThC T€OMETPUYECKUMHU TOHATUSMU: PaBEHCTBO (HuUryp,
CUMMETpHS; HCIONb30BaTh TEPMUHOJIOTHUIO, CBSA3aHHYIO C CHMMETpUEH: OCh
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CUMMETPHUH, LIEHTP CUMMETPHUH;

° HaXOJUTh BEJIMYUHBI YIJIOB U3MEPEHUEM C NMOMOILIBIO TPAHCIIOPTHPA,
CTPOUTH YTJIbl 3aJJaHHON BEJIMYUHBI, ITOJIb30BATHCS MPU PELIEHUH 3a7a4 IPagyCHOM
MEPOM YIJIOB; pacClO3HABATh HA YEPTEKAX OCTPBIN, IPAMOH, PA3BEPHYTHIN U TYIIOU
YTJIBI;

° BBIYUCIISATh  JUIMHY  JIOMaHOW, TEPUMETP  MHOTOYTOJIbHHKA,
MOJIb30BAaThCA E€IWHULIAMU W3MEPEHUS JUIMHBI, BBIPAXKaTb OJHU E€OWHHUILIBI
M3MEPEHUS JJIMHBI Yepe3 APYrue;

° HaxXOJUTh, UCIIOJIb3YSl YEPTEKHBIC HHCTPYMEHTBI, PACCTOSHUS: MEXKTY
JIBYMsI TOUKaMH, OT TOYKH JI0 NIPSMOU, JUIMHY IIyTH Ha KBaAPATHOU CETKE;
° BBIYMCIIATH IUIOIIAJb (DUTYp, COCTABICHHBIX M3 MPSMOYTOJIbHHKOB,

UCIIOJIb30BaTh  pa30MeHMe Ha MpsSMOYTrOJbHUKHA, Ha paBHblE  (QUIYpHI,
JOCTpavBaHWE JO NPSIMOYIOJIbHUKA; MOJb30BATbCSI OCHOBHBIMHM E€IUHULIAMU
U3MEPEHHs IUIOIIA/IN; BBIpAXKaTh OJHU EIMHULBI M3MEPEHMs IUIOLIAJHM Yepe3

IpYyTHUE;

o pacro3HaBaTh Ha MOJCISIX M HW300paKEHUAX MUPAMUIY, KOHYC,
MUJIMHAP, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE,
pa3BEPTKA,;

o M300pakaTh Ha KJIETYaTOM Oymare npsMOYToJIbHBIN Mapajuieenunes;

[ BBIUHCIIATh O00BEM MPSMOYTOJILHOTO — MapajuieNienumnena, Kyoa,

M0JIb30BAaThCS OCHOBHBIMHM €JIMHHMIIAMH HM3MEpEHUs 00bEMa; BBIpAXKATh OJHU
eMHUIIBI U3MEPEHUS 00bEMA Uuepe3 Ipyrue;

° pelaTh HECIOXKHBIE 3aJa4yd  Ha HAXOXKICHHE TIE€OMETPUUYECKUX
BEJINYVH B PAKTUYECKUX CUTYALUAIX.

CneunmnajbHbie pe3yabTaThbl:

° BJIQJICHUE 3PUTEIBHO-OCS3aTENbHBIM CIIOCOOOM O0CIENOBaHUs U
BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKEHU TeOMeTpudecKux (Gpuryp u
T.I.

° YMEHHME BBINOJHATH MPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
Te€OMETPUYECKUE TTOCTPOEHUS, TOCTpOeHUE TpadUKOB QYHKITUN, AHATPAMM U T.II.

° YMEHHME YWTaTh LBETHble (WJIM KOHTPACTHbIE, YepHO-OeIbIe)
penbedHble rpaduKu 3JIEMEHTApHBIX (YHKIMA Ha KOOPAUHATHOM MIOCKOCTH.

° BJIaJ€HUE TMpPaBWIAMM 3allMCM  MareMaTthyeckux Gopmyn U
CHeMaTbHBIX 3HAKOB.

° BJIaJICHUE MPUEMaMH MPeoOpa30BaHUs MATEMATUYECKUX BhIPAXKEHUH.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYHEBHOMY KYPCY «MATEMATHUKA»

5 kaace
(5 yacoB B Heneno, Bcero 170 yacos)

Ha3zBanmue

pasaena

(Tembl) OcHoBHOe coJep:kaHue OcHOBHbBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IIHNXCS

Kypca (4uciao
4aC0B)
Harypanbnbie Hatypanbnoe umcno. Psan nHarypanbabix uymcen. Yucio O. YUTaTh, CPABHUBATH U YIIOPSI0YMBATH HATypalIbHbIC YHUCTIA,

qucila W HYJb.

(43 41.)

N300pakeHne HATypaJbHBIX YHCEN TOYKAMH Ha KOOPIMHATHOM
(4MCITOBOIN) IPSMON.

[TozunmonHas cuctema cuuciaeHus. Pumckas Hymepanus Kak
MpUMEp HEMNO3ULUMOHHOM CcHUCTeMbl cuMciieHus. JlecaTuuHas
CHUCTEMa CUUCIICHHUS.

CpaBHeHHE HaTypalbHBIX YHCEJ, CPAaBHEHHE HaTypalbHBIX
gucen ¢ HylIéM. CriocoOsl cpaBHeHUs. OKpyTIeHUE HATypPaIbHBIX
YHUCEl.

CrnoxeHue HaTypajdbHBIX 4YHCET; CBOWCTBO HYJA TMpHU
ClIO)KeHUH. BblunTanme Kak JeiicTBue, 0OpaTHOE CIIOXKEHHUIO.
YMHOXEHUE HATypalIbHBIX YHCEI; CBOMCTBA HYJISI U €IUHUIIBI TIPU
YMHOXEHHH. JleleHne Kak JelcTBUE, OOpaTHOE YMHOKEHHIO.
Kommnonentsl  geiictBuii, cCBA3b Mexay HuMH. [IpoBepka
pesynbrata apudmernueckoro neiicteus. IlepemectutensHoe u
COYeTaTeIbHOE CBOICTBA (3aKOHBI) CJIOXEHUS M YMHOXEHMS,
pacmpeenuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHHUS.

Ucnonp3oBanne OykB 11 0003HAUEHUS HEU3BECTHOTO
KOMITOHEHTA U 3aMTUCH CBOWCTB apu(PMETHUUECKUX TEHCTBUM.

Jenutenun m KpaTHBIC YHCIIA, PA3JIOKEHUE HA MHOKHUTEIH.
[Ipocteie u coctaBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3,
9. JleneHnue ¢ OCTaTKOM.

Crenens ¢ HaTypaJIbHBIM MOKa3aTelieM. 3aluch YUcia B BUJIE
CYMMBI Pa3psTHBIX CIIaracMbIX.

UucnoBoe BbIpakeHHE. BbluMCleHHE 3HAYEHUW YHCIIOBBIX
BBIPDA)KEHMI; MOPSJOK BBINOJHEHUs JedcTBUU. lcnosb3oBaHue

n300pakaTb KOOPJAWHATHYIO MPSMYIO, COOTHOCHTH TOYKY
Ha KOOPJMHATHOM (4ncioBoOit) npsIMOi C
COOTBETCTBYIOIIMM €U YHCJIOM; M300pakaTh HaTypajbHBIC
YuCclia TOYKAMH HAa KOOPJIWHATHOH (YHUCIIOBOM) MPSMOH,
HaxOJIUTh KOOPJAUHATHI TOUKH;

HCCIIEA0BAaTh CBOWCTBA HATypalibHOrO psiaa, yucen 0 u 1
MIPU CJIIOKEHUU U YMHOXKEHUU,

KCII0JIb30BaTh MIPABUJIO OKPYTJIEHUS HATYPAJIbHBIX YHCET;
BBITIOJIHATH apu(PMETHUECKUE NIEUCTBHS ¢ HATypaIbHBIMHU
YUCJIAMH, BBIYUCIISITh 3HAYEHUS! YUCIOBBIX BBIPAKEHUM CO
CKOoOKamMHu H 0e3 CKOOOK;

3aluChIBaTh MPOU3BEJICHUE B BHJE CTENEHU, YUTaTh
CTENEHHU, WCIOJb30BaTh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKAa3aTeNb), BEIUUCISITh 3HAUCHUS CTETICHEH;

BBITIOJIHATh TPUKUAKY M OIEHKY 3HAYE€HUW YHCIOBBIX
BBIPXKEHMI, MTpeasiaraTh U MPUMEHATh TPUEMBI IPOBEPKHU
BBIYMCJICHHI;

UCIOJIb30BaTh MPU BBIUMCIEHUSAX MEPEMECTUTEIBHOE U
coueTaTeIbHOE CBOMCTBA CJOXKEHHS W YMHOXXCHHS,
pacnpenenuTeabHoe CBOMCTBO YMHOKEHHS;
dbopMynupOBaTh U MPHUMEHSTH TMpaBUia MPeoOpa3oBaHUS
YHUCIIOBBIX BBIpaXKEHUI Ha OCHOBE CBOMCTB
apruMETHYECKUX JEHCTBUMN.

MOHUMATD U MPABUIBHO YIIOTPEOISITh TEPMUHBI, CBSI3aHHbIE
C HATypaJIbHBIMH YHCIIAMU;
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IIPY BBIYUCIICHUSAX MIEPEMECTUTEIIBHOIO U COYETATENIbHOIO CBOMCTB
(3aKOHOB)  CIIOXKEHMS U  YMHOXXEHHUS, PpacCHpeAeIUTEIbHOIo
CBOMCTBA YMHOKCHUS.

® JCCIICOA0BATh YHUCIIOBBIC 3aKOHOMCPHOCTH, BBIABHUIaTh HU

000CHOBBIBATh THUIIOTE3bI, POPMYIHPOBATH 00OOIICHHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO HCCIICTOBAHUS;
(bopMyIHpOBaTh OMpPEICIICHUS] JEJUTENsE W KpPaTHOTO,
HA3bIBaTh JICTMUTEIIM W KpaTHBIE YHCIA; pPaclo3HaBaTh
NpOCThIE W COCTaBHbIE 4ucia, (opMymupoBaTh U
MPUMEHATh TPU3HAKU JenuMocTd Ha 2, 3, 5, 9, 10;
NPUMEHSTh AJTOPUTM PAa3JIOKCHHS YHUCIIa Ha TPOCTHIC
MHOKHTEJIH; HaXOJUTh OCTATKH OT JICJICHUS W HEIIOJIHOE
YacTHOE;

pacro3HaBaTh HMCTUHHBIC W JIO)KHBIE BBICKA3BIBAHHS O
HATYpaJbHBIX  YHCJIAaX, [PUBOJUTH  HPUMEPBl U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS W OTPHUIAHHS
BBICKa3bIBaHUI1 O CBONCTBAaX HATYPAJIbHBIX YUCEI;
KOHCTPYHPOBaTh  MaTeMaTHYCCKUE  MPEIIOKEHUS C
TIOMOIIIBIO CBSI30K «M, «HJIH», KECIIH. .., TO...».

Hpobwu. (79 4.)

[IpeacraBnenne o apoOu Kak croco0e 3amucu YacTh
BeMuMHbI. OObIKHOBEHHBIE ApoOu. IIpaBuibHbIE U HETIpaBUIIbHbIE
npobu. CMemanHas apo0b; MPEACTaBICHUE CMEIIaHHOW ApoOH B
BUJIE HENpPaBWIBHOW APOOHM M BBIAEICHUE LIE€JIOH YacTU 4YHUCla U3
HenpaBWIbHOM Apodu. WM3o0pakeHue npobeil ToukamMu Ha
grcnoBoil mpsMoil. OcHOBHOe cBoicTBO Apobu. CokpalieHue
npobeit. [IpuBenenue npodu k HOBoMy 3HameHaTenro. CpaBHEHHE
Ipobeii.

CrnoxxeHue M BbIUMTAHHE ApoOel. YMHOXKEHHE U JeJIeHUe
npo0eit; B3auMHO-00paTHbIe JpoOu. Haxoxaenue yactu 1enoro u
1[EJI0T0 O €ro YacTH.

Hecaruunas 3anuch apoOeil. IlpeacraBienue necsiTHUHON
npobu B Buje 0ObIKHOBEHHOW. M300paskeHne NecATUUHBIX ApooOei
TOYKaMH Ha YUCIOBOMH mpsiMoii. CpaBHEHHE AECATUYHBIX IPOOEH.

Apudmerndeckue AEHCTBUS C JIECATHYHBIMH JIPOOSMHU.
OxpyrieHue AecATUUHBIX ApOOei.

YUTaTh W 3allUChIBaTh, CPAaBHUBAThH OOBIKHOBEHHBIC
npobu, mpeiaraTb, OOOCHOBBIBAaTH W OOCYXJaTh
CIOCOOBI YIIOPSIIOYMBAHUS IpOOEii;

MOHUMATh U MPABUIBHO YIOTPEOISITh TEPMUHBI, CBI3aHHbIE
C OOBIKHOBEHHBIMH H JICCITHYHBIME JIPOOSMHU;
MOJIETTMPOBaTh B TpaduyecKoil, mpeamMeTHoU ¢opme, ¢
MOMOIIHI0 KOMITBIOTEPA MOHSATUS U CBOMCTBA, CBSI3aHHBIC
¢ OOBIKHOBEHHOM JpoOBIO;

n3o0paxarb  OOBIKHOBEHHbIE JpoOM  TOYKaMH  Ha
KOOpPJAMHATHON TNPSIMOM; HCHOIB30BaTh KOOPAMHATHYIO
MPSIMYIO JUIsl CpaBHEHUS Apo0eit;

dbopMynTUpOBaTh, 3aMKCHIBATH C IOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIPOOM; UCTIOIB30BaTh OCHOBHOE
CBOMCTBO ApoOU Ui COKpalleHus ApobOeil u mpuBeIeHus
JIpoOr K HOBOMY 3HAMEHATEITIO;

MPEJICTaBISITh CMEIIAHHYIO JpOo0bh B BUAE HEMPaBUIHLHOU
Y BBIICJIATH IEJTYIO YacTh YHCiIa U3 HEMPaBUIBHON JIpo0u;
BBITIOTHSTh apudmernyeckue JENCTBUS c
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OOBIKHOBEHHBIMU U JCCITHYHBIMH JIPOOSIMU; TPUMEHSTH
CBOMCTBA apuMeTHIECKHIX NEeUCTBUI st
palMOHANIN3aLNU BEIYUCIIEHUN;

BBIIIOJIHATH IPUKUIKY U OLICHKY pe3yJIbTaTa BIYUCICHU;
npejiaraTh M OPUMEHSITh  NPUEMBI  MPOBEPKHU
BBIYMCIICHHI;

MPOBOJMTH MCCIICIOBAaHUSI CBOMCTB Jpo0el, onupasich Ha
YHUCIIOBBIE JKCIEPUMEHTHl (B TOM YHCJIE C MOMOIIBIO
KOMIIBIOTEPA);

pacno3HaBaTb HCTUHHBIE M JIO)KHBIE BBICKA3bIBaHUS O
IpO0sIX, MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUIA;

pemath TEKCTOBBIE 3a/aud, COJEpXKallue ApOOHBIC
JAaHHbIE, W 3a/Jlaud Ha HAXOXKJEHHWE 4YacTH LEJIOoro u
[EJIOTO0 10 €r0 YaCTH; BBISBIISATh UX CXOJCTBA U PA3INUMS;
MOJEJIMPOBaTh XOJ PpELIEHUS 3aJadyd C I[OMOIIbIO
PHUCYHKA, CXEMbI, TAOJIUIIBL;

MPUBOANTH, Pa30MpPaTh, OLICHUBATh PA3IUYHBIC PEIICHUS,
3alUCH PEILIEHUN TEKCTOBBIX 33/1a4;

KPUTUYECKH  OIICHWBAaTh  TIOJYUYEHHBIM  pE3yJbTar,
OCYLIECTBJISITh CAMOKOHTpOJIb, TIPOBEpsis OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OIIUOKY;
MPEJCTaBISITh AECATUYHYIO IpOOh B BHIE OOBIKHOBEHHOM!,
YUTaTh W 3allUCHIBaTh, CPaBHUBATH JIECATUYHBIE IPOOH,
npearath, OOOCHOBBIBATH U OOCYXIaTh CIOCOOBI
YIOPSAIOYMBAHUS  JACCATHYHBIX  JIpoOeil. M300pakaTh
JECSATHYHBIE TPOOH TOYKaAMH Ha KOOPJUHATHOM MPSMOii;
BBISIBIIATH CXOZICTBA W PA3INYMs MTPaBUI apru(hMETHUUECKUX
JNEUCTBUM C HaTypalbHBIMM YHCIAMU M JAECSITUUYHBIMU
IPOOSIMH, OOBSICHATh UX;

BBITIOJTHATH OKPYTJICHUE JECSITHYHBIX APOOEi;
OTmepupoBaTh  NPOOHBIMH  YHCIAMH B peajbHBIX
YKU3HEHHBIX CUTYALMSIX.
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Pemenue Pemienne TeKCTOBBIX 3amad apu(PMETHUYECKHM CIIOCOOOM. | ® pemiarh TEKCTOBBIC 3a/aud apu(PMETUYECKUM CIOCcOO0M,
TEKCTOBBIX Pemenne normueckux 3amay. Pemenuwe 3amau nepebopom Bcex UCIIONIb30BAaTh  3aBHUCUMOCTH  MEXIY  BEIUYMHAMU
3a1ad. (8 4.) BO3MOXHBIX BapuUaHTOB. VICIONb30BaHHE NpPU PEIICHUU 3a1ad (ckopocTb, BpeMsi, pacCTOSHUE;, 1I€Ha, KOJIMYECTBO,
TaOJINIL U CXEM. CTOMMOCTb U JIp): aHAJIU3UPOBATh M OCMBICIMBATH TEKCT
Pemenue 3anay, comepkalux 3aBUCUMOCTH, CBS3bIBAIOIINE 3amauyn, 1nepedopMyIUpOBaTh  YCIOBHE,  U3BIEKATh
BEJIMYUHBI: CKOPOCTb, BpEMS, pPAacCTOsIHUE;, IIeHa, KOJIHYECTBO, HEOOXOIUMbIE JIaHHBIC, YyCTaHABIMBaThb 3aBUCUMOCTHU
CTOMMOCTh. EJNWHUIBI W3MEpPEeHHs: MacChl, O0BEMA, IICHBI; MEXAY BEJIWYUHAMHU, CTPOUTH JIOTUUECKYIO IIETIOUYKY
paccTtosiHus, BpeMeHH, cKopocTu. CBs3b MEXAYy eIUHHUIAMU paccyxaeHHii;
WU3MEPECHUS KaXKJIO0M BEJIMUNHBI. MOJICIUPOBATh XOJ PELICHUS 3aJa4yd C [OMOIIbIO
Perenrie OCHOBHBIX 3a/1a4 Ha APOOH. PHUCYHKA, CXEMBbI, TaOJIHIIbI;
[IpencraBieHne JaHHBIX B BHJAC TaOJHIl, CTOJOYATHIX KPpUTUYECKH  OIICHUBATh  TIOJYUYCHHBIH  pPE3yJbTar,
arpamm. OCYIIECTBIISITh CAMOKOHTPOJb, TPOBEpsisi OTBET Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIUOKY;
pelaTth 3aJa4u ¢ MOMOIIbI0 Mepedopa BceX BO3MOKHBIX
BApUAHTOB;
MOJIb30BATHCS OCHOBHBIMU €TUHUIIAMH U3MEPEHHUS: [[EHBI,
MacCChl; PaCCTOSIHUS, BPEMEHH, CKOPOCTH; BbIPAXKaTh OJTHU
€IMHUIIBI BEJIMUUHBI Yepe3 IPYTHUE;
U3BIIEKAaTh, AHAIU3UPOBATh, OILIEHHWBATH WH(GOPMAIHUIO,
MPEICTABICHHYIO B TabiuIle, Ha CTOJI0OUYATON aAuarpamme,
MHTEPIPETUPOBATH MpEACTABICHHbBIE JTaHHBIE,
HCIIOJIH30BATh JAHHBIC MPU PEIICHUH 3a/1a4.
Harnsanas Harnsansie npeacrasieHus: o purypax Ha MIOCKOCTH: TOUKA, MOJIb30BAaThCA  T€OMETPUYECKUMU  TIOHSATHSIMHU:  TOYKA,
reomerpust. (30 | mpsimasi, OTpe30K, Jyd4, Yrod, JIOMaHas, MHOTOYTOJIbHUK, npsiMasi, OTPE30K, Jy4, YTOJ, MHOTOYTOJIbHUK, OKPY’KHOCTb,
q.) OKPYKHOCTb, KpyT. YroiI. [IpsMOH, OCTpBIH, TyIION U pa3BEPHYTHIN KpYT;
YTJIBI. HCIIONBb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C yIJaMu:

JnuHa oTpe3ka, METpUYEeCKHe €IWHUIbI JUIMHBL JlJinHa
JIOMaHOW, NIEPUMETP MHOIOYroJibHUKa. MI3MepeHue u 1mocTpoeHue
YIJIOB ¢ TOMOIIBIO TPAHCIIOPTHUPA.

Harnsagueie mnpeacraBneHuss o (urypax Ha IUIOCKOCTH:

MHOTOYT'OJIbHUK; MPSAMOYTOJIbHHUK, KBaJpaT; TPEYrOJbHUK, O KBajpaTa A UX THOCTPOEHHUS, BBIYMCICHHS IUIOMIAAU U
paBeHcTBe QUryp. NIEpUMETPA;

N3o6paxenune ¢uryp, B TOM 4ucie Ha KjeTyaToil Oymare. BBIUYUCIISATH MEePUMETP U TUIOMIA/b KBajipaTa,
IToctpoenne KoHUrypanuii u3 yacteil npsiMoil, OKpY>XKHOCTH Ha IIPSIMOYTOJIbHHKA, buryp, COCTaBJIEHHBIX u3

BEpILIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEpUINHA,
CTOpPOHA, IMAaroHajb; C OKPYKHOCTBIO: PaIUYC, AUAMETP,

HEHT;
HCIOJIb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTIOJBHUKA,
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HEJIMHOBAaHHOM M KjeryaTol Oymare. lcronb3oBaHue CBOWCTB
CTOPOH U YIJIOB NPSIMOYT'OJIbHUKA, KBaJIpaTa.

[Tnomane IPSIMOYTOJIbHUKA u MHOT'OYT OJIbHUKOB,
COCTABJICHHBIX U3 MPSAMOYTOJbHUKOB, B TOM 4ucie Quryp,
n300pak€HHBIX Ha KieTdyaTod Oymare. EauHuinel wm3mepeHus
IUTOIIAIH.

Harnsaneie npencraBieHus: 0 MPOCTPAHCTBEHHBIX (UTypax:
OpSMOYIOJbHBIM  mapajuienenunesn,  Ky0,  MHOTOTPaHHHUKH.
N300paskeHre MpOCTEHIINX MHOTOTPAaHHUKOB. Pa3BépTku Kyba u
napamenenunena. Co3naHue Mojeneil MHOTOTPaHHUKOB (U3
Oymaru, MpOBOJIOKH, IUTACTHIIMHA H IP.).

OO0BEM MpsAMOYTOJIBHOTO Mapajuienenunena, Kyoa. Eaunust
u3MepeHus o0bpEMa.

NPSIMOYTOJIBHUKOB, B TOM 4ucIie (puryp, n300paxEHHbIX HA
KJIeT4aTou Oymare;
MOJIb30BaTbCsl OCHOBHBIMU METPHUYECKUMH  €IWHUIIAMU
M3MEpEHUs JJIUHBI, IUIOIIAIU; BhIpAXKaTb OJHHU EIUHUIIBI
BEJIMYMHBI Yepe3 ApYyTrHe;
pacrno3HaBaTh  MapajUiesienumnesn, KyO, HCIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, pedpo TpaHb, H3MEPECHHUS;
HAXOJUTh U3MEPEHUs Napajuienenunena, Kkyoa;

BBIYUCIIATh 00BEM KyOa, mapajiesienuneaa mo 3aJaHHbIM

U3MEPEHUSAM, IOJb30BATHCA  E€IUHHIIAMH  HM3MEPCHHS
00BéMa;
pemarh HECJIOKHBIE 3a1a4u Ha HU3MEPEHNE]

rE€OMETPHYECKUX BEITHYUH B MPAKTUYECKUX CHTYALUSX.
UCIOJIb30BaTh TUHEHKY M TPAHCIOPTUDP KaK HHCTPYMEHTHI
IUISL IOCTPOCHUS U U3MEPEHHS: U3MEPATh UIMHY OTpe3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJIaHHOM JUIMHBI, YTol,
3aJJaHHON BEJIMYMHBI; OTKJIAIBIBATh IUPKYJIEM paBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTB 33JJaHHOTO PaJInyca;
n300pakaTh KOH(MUIYpalluu TeOMeTpU4YecKHX (uryp Ha
HEJTMHOBAHHOMN u KJIETYATOM Oymare (mos
CaboOBUASIINX); Tpeaiararb, OMNUCBIBAaTH U OOCYXKIATh
CIIOCOOBI, AITOPUTMBI IOCTPOEHUS;

pacrio3HaBaTb M H300pakaTb Ha HEJIMHOBAHHOW U
KJIET4aToi Oymare mpsiMOM, OCTPBIH, TYHOW, pa3BEPHYTHII
yrael (A7 c1aboBUASIINX), (U1 CIETBIX O0yYaronuxcs
n300pakaTh M3y4aeMble YIibl B IpUOOpe IS MUChMa T10
Opailiio); cpaBHUBATD YIJIbI,

MOHMMaTh W HWCIOJB30BaTh TP  PEIICHUHM  3ajad
3aBUCUMOCTH MEXJy €IMHHMLIAMH METPUYECKOH CHCTEMBI
Mep; 3HAKOMHTBHCS ¢ HEMETPUYECKHMMHU CHCTEMAaMU Mep;
BBIpA)XaTh JUIMHY B Pa3IMYHBIX €AMHUIAX U3MEPEHHUS.
MPUBOANTH TPUMEPHI  OOBEKTOB pEaJbHOTO  MHpa,
UMeIuX (HopMy MHOIOYTOJbHHUKA, MPSIMOYrOJbHHKA,
KBaJpara, TPEYTrOJbHUKA, OICHWBATh WX JIMHEHHBIC
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pa3Mephl.  BBIYHCIATH:  MEPUMETP  TPEYroJIbHHKA,
PSIMOYTOJIbHHKA, MHOTOYTOJIbHUKA; IJIOIIAIb
PsIMOYTOJILHHKA, KBA/IpaTa;

U300paxkaTb ~ OCTPOYIOJbHBIC,  NPSIMOYrOJbHBIC U
TYIOYTOJIbHBIE TPEYTOJIbLHUKH,

CTPOUTh Ha HEJTMHOBAHHON M KJIeTYaTOW OymMare KBajpar
U TPSMOYTOJIBHUK C 33JaHHBIMU JUIMHAMU CTOPOH (st
cn1aboBUIAIINX ), (U1 CIIETIBIX O0YYArOIIMXCS H300paxaTh
u3ydaeMble (purypsl B npubope i nuchbMa 1o Opaiiio).
UCCIICIOBATh CBOMCTBA PSMOYTOJIbHUKA, KBajpaTa MyTéM
IKCIIEPUMCHTA, HaOJIIOIEHUS, U3MEPCHUS,
MOJICJIMPOBAHUs; CpPaBHMBATh CBOWCTBA KBajapara u
PSIMOYTOJIbHAKA

pacro3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKA3bIBAHUS O
MHOTOYTOJTbHUKAX, MIPUBOIUTH PUMEPBI u
KOHTPIIPUMEPBI. HMCCJICA0BAaTh 3aBUCHMOCTDH  ILIOIIAIN
KBaJIpaTa OT JUTMHBI €T0 CTOPOHBI,

BBIpXXaTh BEIUYHHY IUIOMAAN B PA3IMYHBIX €TUHHUIAX
U3MEpPEHUs] METPUYECKOW CHUCTEMBbl Mep, MOHHMATh U
UCIIOJIb30BaTh  3aBUCHUMOCTH  MEXIY METPHUYCCKUMU
eAMHHUIIAMU U3MEPEHUS TUIOIAIH;

3HAKOMHUTHCS C MPUMEpPaMU TMPUMEHEHHS IUIOMAId U
nepuMeTpa B MPAKTUYECKUX CHUTYAIHSIX. peliaTh 3aJadu
W3 peaIbHOM KHU3HU, TpeJIaraTh ¥ 00CYKIaTh pa3IuIHbIC
CHOCOOBI pelieHus 3a/1a4.

IloBropenne u
00o0menue. (10

q.)

[ToBTOpEeHHE OCHOBHBIX MOHATUN U METOJIOB Kypca 5 Kiacca,
000011IeHE 3HAHU.

0000IIaTh M CHUCTEMATU3UPOBaTh 3HAHMUA IO KYpCY|
MaTeMaTHKHU 5 Kitacca;

BBIUNCIIATh ~ 3HAUYEHUS  BBIPAXKEGHHUH,  COAEpIKAIIMUX
HaTypalbHbIE YHCIa, OOBIKHOBEHHBIE U JECSTHUYHBIC
JpoOu, BBIOJIHATH IPeoOpa30oBaHuUs YUCEIT;

BbIOMpaTh CHOCOO CpaBHEHMSI YMCEN, BBIUMCICHUIH,
OPUMEHATh CBOWCTBA apU(PMETHUYECKUX IEHCTBUN JUIs
palMoOHAIN3alNY BEIYUCIICHU;

OCYILIECTBJISITh CAMOKOHTPOJIb BBINOJHSAEMBIX AEHCTBUN U
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CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHUM;

pemiaTh 3aJa4d W3 PeadbHOM JKU3HH, MPUMEHSTH
MaAaTEMAaTUYCCKUEC 3HAHUSA IJIA peH_IeHI/ISI 3a1a4 U3 I[pyrI/IX
y4eOHBIX IIPEIMETOB;

pemiaTh  3a7ayd  PasHBIMH  CIIOCO0AMH, CpaBHHBATh
CIOCOOBI pEIEHHUS 3aJaud, BHIOMPATh palMOHAILHBIN
CI10co0.

6 KJacce

(5 yacoB B Hepes0, Beero 170 yacos)

HazBauue
pasjaesia (TeMbl)
Kypca (4uci10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHXCS

4aCoB)
HaTypaanLIe ApI/I(l)MCTI/ILIeCKI/IC IIGfICTBPI?[ C MHOT'O3HAYHBIMU 3HATb U IOHUMATb TCPMHUHBI, CBA3AHHBIC C PA3JIMYHBIMU
gucnia. (30 4.) HAaTypaJIbHBIMU  YHMcCIaMU. YUCIOBbIE BBIPAKEHHUS, MOPSIOK BHJIaMH YHCEJI U CIOCO0AMH WX 3alKMCH, TEPEXOIUTh
NEUCTBUM,  WCIOJB30BaHME  CKOOOK.  Mcmonp3oBaHwe — mpu (ecru 3TO BO3MOYXHO) OT OJHOU (hOPMBI 3aIHCH YKCIIA K

BBIYMCIICHUSIX TIEPEMECTHTEIIBHOTO M COYETATEIhHOTO CBOWCTB
CIOXEHUA M  YMHOXEHHUS, paclpeneIuTeIbHOr0  CBOMCTBA
ymMHOXeHHs. OKpyTieHue HATypaIbHbIX YUCE.

Jlenutenu v KpaTHBIE YKcia; HAMOONBIINN OO TeTUTENb
W HauMeHblllee oOmee KkpartHoe. JlenuMocTb CyMMBI |
npousBeieHus. [lenenue ¢ ocTaTKOM.

JIPYTOH;

CpaBHUBATb M  YHNOPSAOYMBATH  IIEJIbIE
OOBIKHOBEHHBIE U JIECATHYHBIE JpOOH,
YHCJIa OAHOTO U Pa3HbIX 3HAKOB;
BBITIOJIHSITh, COYETasi YCTHBIE M NMHChbMEHHBIE MPUEMBI,
apudmeTnyeckue NEeHCTBUS C HATYpPAIbHBIMH U IEBIMH
YUCJIaMH, OOBIKHOBEHHBIMH W JIECATHYHBIMU JPOOSIMHU,
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMUA YUCIIAMH;
BBIYHCIISITD 3HAYEHUS YHUCIOBBIX BBIpaKCHUH,
BBIMIOJIHATh ~ NPUKUAKY W OLEHKY  pe3yibTara
BBIYHMCIICHUH; BBIMOJIHATh TPEOOPA30BAHUS YHCIOBBIX
BBIpOXEHUII Ha OCHOBE CBOWCTB apu(PMETHUYECKHUX
JICHCTBHIA;

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MpsSMON C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh dHCIIA
TOYKaMU Ha KOOPAMHATHOW MPSIMOM, HAXOJIUTh MOJYJIb
YHCIIa;

yucna,
CpaBHUBATH
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OKPYTJISITh  IEJIBIE YWCIa W JECATHYHBIE JIpo0H,
HaxXOJIUTh NMPUOIMIKSHHSI YHCET;

BBINIOJIHSATh apudmernyeckue JIEUCTBUS c
MHOTO3HAYHBIMH HATYPAJIbHBIMH YHCJIAMH, HaXOJHUTh
3HAUEHUS YHCIIOBBIX BBIPAKCHHN CO CKOOKamu u 0e3
CKOOOK; BBIUHCIIATH 3HAYCHUS BBIPOKCHHH,
COJIEpIKaINX CTCTICHH,

WCIIOJIB30BaTh MPU BBIYUCICHUSAX NEPEMECTHTEIBHOE H
COUYETATEeNIbHOEC CBOWCTBA CIIOKCHHSI W YMHOXKEHUS,
pacnpeenuTeaIbHoe CBOMCTBO YMHOXEHUS
OTHOCHUTEIILHO CIIOKCHUS, CBONCTBA apu(PMETHUECKUX
e CTBUH;

HCCJICJIOBATh YHUCJIOBBIC 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCJIOBBIC DKCIIEPUMEHTHI, BBIIBUTATh U OOOCHOBHIBATH
TUIIOTE3HI;

dbopMynupoBaTh OMNpPENEICHUS JENUTENsT M KPaTHOTO,
HAuOOJIBIIEro OOIIEro JCIHUTCIA ¢ HaWMEHBIIErO
o0IIero KpaTHOTO, IPOCTOTO W COCTABHOTO YHCEN,
UCIIOJIb30BATh ATH MOHATHSI IPU PELICHUH 3a]1aY;
MPUMEHSTh QJITOPUTMBI  BBIYUCIICHUS HAHOOJBIIETO
o0IIero AeNnuTeNs W HAaMMEHBIIEro OOIIEero KpaTHOTO
JIBYX YHCEJN, AITOPUTM PA3JI0KESHHUS YUCIIa HA TIPOCTHIC
MHOJKHTEIIH,

UCCIICIOBAaTh ~ CBOMCTBA  JIGTUMOCTH  CYMMBI |
MIPOU3BEICHHUS YHCET;

MIPUBOJIUTEH TIPHUMEPHI YHCENT C 33JJaHHBIMH CBOHCTBaMH,
pacmo3HaBaTh BEPHBIE U HEBEPHBIE YTBEPKACHUS O
CBOMCTBAX YHCEJI, ONPOBEPTaTh HEBEPHBIC YTBEPKICHHUS
C TIOMOIIIbI0 KOHTPIIPUMEPOB;

KOHCTPYHPOBaTh MaTeMaTHUECKHE TPEIJIOKEHUS C
MTOMOIIBIO CBSI30K (U, «HIIN», «CCIHU. .., TO...»,

peliaTth TEeKCTOBBIC 3aJaud, BKJIIOYAMOIIAE ITOHATHUS
JENUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCTIOTB30BATh
nepebop BCEX BO3MOKHBIX BAPUAHTOB;
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IPUBOJIUTh,  pa3Ouparb,  OLEHUBATb  pa3JIUYHbIE
pelieHus, 3aucy peuIeHu TEKCTOBBIX 3a/1a4;
KPUTUYECKM  OLICHUBATb  IIOJYyYEHHBIM  peE3yJbTar,
HAaXOJUTh OIIMOKH, OCYHIECTBIATh CaMOKOHTPOJIb,
IIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHIO.

Hpo6wu. (78 4.)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE CBOWCTBO  JpoOw,
cokpaimeHue napobOeil. CpaBHEHHE M YHOPSIOYMBAHHE JIPOOEH.
Pewrenne 3anay Ha HaXO0XKAEHHE YACTU OT LEJIOr0 M LIEJIOT0 MO €ro
gactu. J[poOHOE YHMCIIO Kak pe3ynbTar jAelieHus. [IpeacraBieHue
JECSITUUHOM ApoOu B BUJE OOBIKHOBEHHOW IPOOM U BO3MOXKHOCTH
IIPE/ICTAaBICHUS] OOBIKHOBEHHOM [JpoOM B BHJE JECATUYHOM.
Jlecsituunpie  npoOM W MeTpUYecKas  CHCTeMa  Mep.
Apudmernueckne  ACUCTBUS W YHCIOBBIE  BBIPAXKCHHS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

OtHomenue. [lenenwe B JaHHOM OTHomIeHMH. Macmra0,
nponopuusi. [Ipumenenne nponopuuil npyu perneHnu 3aaay.

[TonsiTue nporeHTa. Beiunciienue npoueHTa oT BEIUUUHbI U
BEJIMYMHBI 110 €€ MPOLEHTY. BhIpakeHne MpOLEeHTOB IeCATUYHBIMU
npobsimu. Pemenue 3amau Ha NpoOIEHTH. BblpakeHue OTHOIIEHUS
BEJIMYHH B ITPOLIEHTAX.

[TonoxxurenbHbIE U OTPULIATEIbHBIC YHCTIA

[TonoxxurensHble M OTpULATENbHBIE uMcaa. Llenbie yucna.
Monynp 4ucia, reoMeTpuyeckas MHTEpIpeTalus MOJyJs 4YHcia.
N300pakeHne uucesll Ha KOOpAMHATHOM mpsMoil. UYmucioBble
npoMexyTku. CpaBHeHue uucen. ApupMeTudyecKue JeHCTBUS C
MIOJIOKUTEIIBHBIMU Y OTPULIATEIbHBIMU YHCIAMHU.

[IpsimoyronbHasi cUcTeMa KOOPAMHAT Ha  IUIOCKOCTH.
KoopauHaTel TOYKM Ha IUIOCKOCTH, a0ciycca W OpAMHATA.
[TocTpoenue Touek u GUryp Ha KOOPAUHATHOMN TIIOCKOCTH.

CpaBHUBATh U YIOPSAAOYMBATH APOOH, BEIOMPATH CIIOCOO
CpaBHEHHS JpoOei;

IPEJCTABIAT JeCATUYHbIE npobu B BUJIE
OOBIKHOBCHHBIX JIpOOCH ¥ OOBIKHOBCHHBIE B BHUJC
JECATUYHBIX, UCIIOJIb30BaTh HKBUBAJICHTHbBIE
MPECTaBICHUS IPOOHBIX YUCEN MIPH X CPABHEHUH, TIPU
BBIUUCIICHUSX;

HCIOJIb30BaTh JECSATUYHBIE IpoOU IpU npeoOpa3zoBaHUU
BEJIMYMH B METPUUECKOI cucteme mep;

BBIIIOJIHATh apudmernyeckue JIEUCTBHS c
OOBIKHOBEHHBIMH U JIECATUUHBIMU JAPOOSIMH;
BBIYMCIIATH ~ 3HAYEHMS  BBIPAKECHUH,  COJAEpKALIUX

OOBIKHOBEHHBIE U JIECATUYHBIE JApPOOU, BBIMOIHSITH
npeoOpa3zoBanus 1pobeid, BEIOUPATh CIIOCO0, TPUMEHSATH

CBOMCTBA apu(pMETHYECKIX JEeUCTBUN JUISL
palMOHAIN3ALNH BEIYUCIICHUN;
COCTaBJIATb OTHOILUEHWS M IPONOPLUH, HAXOIUTH

OTHOIIEHWE BEJIUYMH, JEJIUTh BEJIUYMHY B JAHHOM
OTHOILIEHUU;

HaXOJUTh OJKCHEPUMEHTAIbHBIM MYTEM OTHOLIEHUE
JUIMHBI OKPY)KHOCTH K €€ AUaMETpY;

MHTEPIPETUPOBATh MacIiTad KaK OTHOLIEHHE BEJIUYUH,
HaxXoJWTh MaciuTad TUlaHa, KapThl UM BBIYUCIATH
paccTosIHUSA, UCIIOJIb3Ys MacIITal;

OOBSICHATB, YTO TAKOE€ MPOLEHT, YNOTPEOIATH 000POTHI
pEUH CO CIOBOM «IIPOLIEHT»;

BBIp@)XaTh MPOILEHTHI B ApoOsSX M ApoOU B MPOIEHTAX,
OTHOIIIEHHE JABYX BEJINYMH B MPOIIEHTAX;

BBIUMCIIATh IPOLEHT OT YKCJIA M YUCIIO IO €r0 MPOLEHTY.
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OKPYTJIATH APOOH U MPOLEHTHI, HAXOAUTh MPUOIKEHUS
qHCe,;

pemaTh 3aJa4d Ha YacTH, MPOLEHTHI, NPOMOPLHUHU, HA
HaxoXJIeHne ApoOu (NpOoIeHTa) OT BEJIMYUHBI H
BEJIMYMHBI 10 €€ polu (IpoUEeHTY), 1podu (IpoLeHTa),
KOTOPBIN COCTaBIISIET OJIHA BEJTMYMHA OT JIPYTOiA;
MIPUBOAUTH IPUMEPHI UCTIONB30BAHUS B PEATIbHON KU3HH
MOJIOKUTEIBHBIX U OTPUIIATEIIHHBIX YHCET,

n300pakaTh  [ENble  YWCA,  TOJIOKUTEIbHBIE |
OTPHIIATEIIbHBIC YKCIAa TOYKAMH Ha YHCIOBOH MPSMOIA,
MCTIOJIB30BATh YMCIIOBYIO IPSMYIO JUIsl CDABHEHUS YU CEIT;
NPUMEHSTh NPaBUJIa CPABHCHHUS, YIIOPSIOYUBATH IICIIbIC
YHCia; HAXOAUTh MOIYIb YHCIA;

dbopMynupoBath npaBuIia BBIYHCIICHUS c
MOJIOKUTEIBHBIMU W OTPUIATEIBHBIMH  YHCJIAMH,
HAXOJUTh 3HAYCHUS YHCIIOBBIX BBIpAXKCHHI,

coAcpiKammnx HeﬁCTBHﬂ C IIOJIOXKUTCIIbHBIMU n
OTpULATCIIbHBIMU YUCIIaMU;

IPUMEHATh CBOWCTBA CIIOKEHUS W YMHOXEHMS s
peoOpa3oBaHus CyMM U MTPOU3BEACHUN;

MPUBOANTE, pa30MpaTh, OLICHUBATh Pa3IMUHbIE PELICHNU,
3armucu peHIeHI/If/'I TEKCTOBBIX 3a1a4,

U3BIEKaTh MHGOpMAMIO M3 TaONUI M JUarpamu,
HHTCPIPECTUPOBATH TaOIUYHBIE JAaHHBIC, OIPCACIIATh
HauOosplllee M HAauUMEHblIee U3 IMPEACTaBICHHBIX
JIAaHHBIX;

OOBSICHATH U MJUTIOCTPUPOBATH MOHATHE MPSIMOYTOJIbHOM
CHCTEMBl KOOpDIWHAT Ha IUIOCKOCTH, WCIOIb30BaTh
TEPMUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOW IJIOCKOCTH
TOYKHU U (bl/ll"ypBI 110 3aJaHHBIM KOOpAWHATaM, HaXOAUTH
KOOP/AMHATHI TOYEK.

bykBeHHBIE
BBIPAKECHHUSL.

q.)

(6

[lpumenenne OykB  Ais  3alUCH  MaTeMaTHYECKHX
BbIpaXeHU W mpemioxkeHuil. CpoiicTBa  apupMETHUECKHX
JeicTBuil. ByKBEHHBIE BBIDAKEHUS M 4YMCJIOBBIE MOJCTAHOBKHU.

HCIIOJIB30BaTh 6YKBBI JJIsA 0003HaYCHHUS qucel, Ipu
3allMCl  MaTEMAaTHYCCKHUX yTBep)KI(eHPIfI, COCTaBJIATH
6yKBCHHBIC BBIPAXKCHUS 11O YCJIOBUIO 3aa4U;
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BykBeHHBIE paBEHCTBa, HAXOXK/IEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opmynbl; GopMmysabl mepuUMeTpa M IUIOMAAN MPSMOYTOJIbHHKA,
KBaJpara, 00bEMa napasienenunena u Kyoa.

HUCCIICA0BAaTh HECIOXHBIC YHUCIIOBBIC 3dKOHOMCPHOCTH,
HUCIIOJIB30BAaThb 6YKBBI JJIA UX 3aIIUMCH,

BBIYHCJIATH YUCJIOBOC 3HAYCHUC 6yKBeHHOI‘ O BBIPAKCHHUA
IIpHU 3aIaHHBIX 3HAYCHUAX 6yKB,

3amuchiBaTh ~ (OpPMyNBI:  TepUMeTpa U IUIOMAAH
NpSMOYTOJIbHUKA,  KB3Jpara; JUIMHBI  OKPYXHOCTH,
IUIOMIAIM KPYyra; BBIMONHITH BBIYHCICHUS IO JTHM
dbopmynam;

COCTaBJIATh (OPMYIBI, BBIPAKAIONINE 3aBUCUMOCTH
MEXIy BEIMYMHAMHU: CKOPOCTb, BpEMs, PaCCTOSHUE;

[IEHa, KOJIMYECTBO, CTOMMOCTH; IPOU3BOIUTEIHHOCTD,
BpeMsi, 00bEM pabOThI; BBITIOJIHATH BEIYMCICHHS TI0 3THM
bopmynam;

HaxOJUTh HEU3BECTHBIM KOMIIOHEHT apu(pMETHYECKOTO
JICHCTBHSL.

Pemenue
TEKCTOBBIX 3aj1ad.

(8 4.)

Pemennie TEKCTOBBIX 3alay apu(PMETUYECKUM CIOCOOOM.
Pemenne nornueckux 3agad. Pemenue 3amau nepebopoM Bcex
BO3MOXXHBIX BApUAHTOB.

Pemenue 3amau, comepikammx 3aBUCUMOCTH, CBSI3BIBAIOIINX

BEIIMYUHBL: CKOPOCTb, BpEMs, PACCTOSHME, LI€HA, KOJIUYECTBO,
CTOMMOCTb;  IPOU3BOJUTENIBHOCTb, BpeMs, O00BEM  PabOTHI.
Enuuunel u3MepeHus: Macchl, CTOUMOCTH; PAacCTOSHUS, BPEMEHHU,
ckopocTH. CBSI3b MeXAYy €IMHHULAMU U3MEPEHMs]  KaKIou
BEJINYUHBI.

Pemenue 3aj1ad4, CBSA3aHHBIX c OTHOILICHUEM,
MPONOPLUUOHAIBHOCTEIO  BEIIMYUH,  NPOLEHTAMHU;  PEILICHHE

OCHOBHBIX 3aJ1a4 Ha IpoOHU U MPOIEHTHI.

OueHka U NpUKKUIKaA, OKpyriieHue pesyiaprata. CocTaBieHue
OYKBEHHBIX BBIPaKEHUH 110 YCIOBUIO 33Ja4H.

[IpencraBieHre NaHHBIX C MOMOILBIO TAOJHUIl U TUATPAMM.
CronGyatble 1UarpaMMbl: YT€HUE U TOCTpOeHUE. UTeHne KpyroBbIX
JUarpaMM.

pemiath MHOT'OILIarOBbIC TEKCTOBBIC 3a1a49u
apuMeTHnIecKuM crocodom;
pemiaTh  3ajayd,  CBfA3aHHBIE C  OTHOIICHHUEM,

MPpONMOPHUOHATIBHOCTBIO BCIIMYWH, IPOLCHTAMU, pCUIaTh
TPU OCHOBHBIC 3a1a4U HA I[pO6I/I 1 TPOLCHTHI,

pewiatb 3a/1a4H, coAepKalme 3aBUCUMOCTH,
CBSI3BIBAIOILNE BEJINYMHBI: CKOpOCTb, BpeMs,
paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTb;
MPOU3BOJUTENILHOCTh,  BpeMs, 00BéMa  paboTHI,
UCTIONB3Yys  apudMeTUUYeCKHe  JICUCTBHUS,  OICHKY,
NPUKUAKY; TIOJb30BaTbCS  €IMHULUAMH  HU3MEPEHHUS
COOTBETCTBYIOIIUX BEJINYMH;

COCTaBJATh OYKBEHHBIE BBIPQKEHUS 10 YCIOBHIO
3a7a4H;

U3BJIIEKaTh UHPOPMALIMIO, TPEICTABICHHYIO B Ta0IMIIaX,
Ha JIMHEHHOMW, cTOJI0YaTON MM KpYyroBOM Auarpammax,
UHTEPIPETUPOBATH IIPE/ICTABIICHHBIE JIaHHBIC;
HCIIOJIB30BATh JAHHBIE NPY PEIICHUH 337a4;

® [IPE/ICTaBJIsITh WH(POPMAIMIO C MOMOIIBI0 Tabmui (s
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CICNBIX W CIa0OBHIASAINNX), JIMHCHHOW W CTOJIOYATOM
auarpaMm (Juisi CIabOBUISINX ).

Harnsagnas Harnsaneie npexacraBneHus o ¢Qurypax Ha IJIOCKOCTH: | ® paclo3HaBaTh HAa  4epTekax, pPUCYHKaxX  CIy4ad
reomerpus. (38 | Touka, mpsiMas, OTPE30K, JIyd, Yroj, JOMaHas, MHOI'OYTOJbHHK, B3aMMHOI'0 PACIIOJIOKECHUS IBYX IIPSIMBIX;
q.) YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT. ® 1300pakaTh C MOMOILBIO YEPTEKHBIX WHCTPYMEHTOB Ha
B3anmHOE pacnosiokeHHEe JBYX HpPSMBIX Ha IUIOCKOCTH, HEJIMHOBAaHHOU U KJIETYaTON Oymare JBE
napajuleJibHbIe MpsMbIE, NEPIEHAUKYISApHbIE NpsMble. V3mepenue IIepECEKAIOIINECS MPSMBIE, JBE NapauIeIbHbIE MPSMBIE,
PacCTOSHUM: MEXIY IBYMs TOYKAMM, OT TOYKHU A0 IPSIMOM; JUIMHA CTPOUThH MpPSAMYI0, HEPHIEHAUKYIAPHYIO JaHHOM (ais
MaplIpyTa Ha KBaJpaTHOM CETKE. CIIa0OBUISIINX), (nns CJIETIBIX o0yJaromuxcs
WN3mepeHne W NOCTPOEHUE  YIIIOB € IIOMOIIBIO BBINOJIHATh IIOCTPOEHHE B Mpubope JUisl IHUCbMa [0
TPaHCIIOPTHPA. Bunst TPEYTOJIbHUKOB: OCTPOYTOJIbHBIM, Opaiiio);
IIPSIMOYTOJIbHBIH, TYNOYTOJIbHBIH; paBHOOEIPEHHBIN, | ® MPUBOAUTH IIPUMEPBI [apauIeIbHOCTU u
PaBHOCTOPOHHUI. UYeTbIpEXyTroyIbHUK, IIPUMEPBI NEPIEHIUKYJIIPHOCTH MPSIMBIX B IPOCTPAHCTBE;
YETBIPEXYTOJBbHUKOB. [IpAMOYrojapHUK, KBaJpaT: HCIOJb30BAaHUE | ® DPACIIO3HABATh B MHOIOYI'OJBHUKAX IEPIECHIUKYISPHBIC
CBOMCTB CTOpOH, YTJIOB, JMaroHaJIen. N3o0pakenue U ITapaJuIeIIbHbIE CTOPOHBIL;
reoMeTpuueckux  (Guryp Ha  HEJIMHOBaHHOW  Oymare ¢ | ® u300pakaTb MHOTOYTOJIBHUKHM C  IapaliebHbIMY,
WCIIOJIb30BAHUEM LIUPKYJI, JIMHEHKHU, YroJIbHHKa, TPaAHCIOPTHUpA. NEPIEHIUKYJIIPHBIMUA CTOPOHAMY;
ITocTpoenus Ha kieTdaroi Oymare. ® HAXOJUTb PACCTOSHHUE MEXKIY ABYMsI TOUKAMH, OT TOUKU
[Tepumerp mHOroyrosnbHuka. [loHsTHEe miomamu QUIypHI; N0 TpsIMOM, JUIMHY IIyTH Ha KBaJpaTHOM CETKE, B TOM
eIMHUIBl M3MepeHHs Iuomanu. [IpubmmkéHHoe u3MepeHue qHcIIe UCTIOb3Ys HU(PPOBBIE PECYPCHI;
wiomaau  ¢uryp, B TOM 4YHCI€ Ha KBaJpaTHOW CeTKe. | ® M300pakaTb Ha HEJIMHOBAHHOM M KieT4aTtoi Oymare (ass
[TpubnnxEéHHOE N3MEpEeHNe IITMHBI OKPYKHOCTH, TUIOLIAAN KpyTa. CIaboOBUASAIINX), C  HCHOJB30BAHUEM  YEPTEKHBIX
Cummerpusi:  LEHTpajbHas, oOceBas W  3epKajbHas MHCTPYMEHTOB  YETBIPEXYTOJBHUKH C  3a/laHHBIMU
cummMeTpuu. [TocTpoeHne cMMMETPUYHBIX GUTYP. CBOMCTBAMHU: C NapajUICIbHBIMHU, NEPIECHIUKYISIPHBIMH,
Harnsannele npeactaBieHust 0 MPOCTPAHCTBEHHBIX (UTYypax: paBHBIMM  CTOPOHAMM, HPSIMBIMU yIJIaMHd U Jp,
napaiuenenunes, Ky, npusma, nupaMuia, KOHYC, IUJIUHJD, ap U paBHOOEIPEHHBIN TPEYTOJIbHUK;
chepa. UzoOpaxkeHue mnpocTpaHCcTBeHHBIX (uryp. I[Ipumepsr | ® mpemmarath W OOCYXXIaTh  CIIOCOOBI,  QJITOPUTMBI
pa3BEPTOK MHOTOTPaHHUKOB, IWIMHApa M KoHyca. Co3naHue IIOCTPOEHHS;
MOJIeJIe TPOCTPAHCTBEHHBIX (Uryp (W3 Oymarw, NPOBOJIOKH, | ® HCCIENA0BAaTh, HCIOJIB3YS OSKCIEPUMEHT, HAOJIOICHHE,
IUIACTUIIMHA U JP.). MOJIETIMPOBAaHUE, CBONCTBA NPSIMOYTOJIbHMKA, KBajapaTa,
[Tonstue o0béMa; enuHUIBI HU3MepeHus o0béma. OOBEM pa30buBaTh Ha TPEYrOJIbHUKU;
IPSIMOYTOJIBHOTO Mapajulesenumnenaa, Kyoa. ® 000CHOBBIBATH, OIIpOBEprarTh c MIOMOIIIBIO
KOHTPIIPUMEPOB  YTBEPXKIACHUSI O MPSMOYTOJIbHUKE,
KBaJlpaTe, pacno3HaBaThb BEpPHbIE M HEBEPHBIC
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YTBEPKICHUS;

U3MEpPATh U CTPOUTH € IMIOMOILBIO TPAHCIIOPTUPA YIJIbI, B
TOM 4HCJIE B MHOIOYI'OJBHHUKE, CpPaBHUBATb YIJIbI;
pacrno3HaBaTh OCTpbIE, NIPSMBIE, TYIbIE, Pa3BEPHYTHIC
YTJIBL,

pacrno3HaBarb, n300paxkaThb OCTPOYTOJIbHBIH,
IIPSIMOYTOJIbHBIM, — TYNOYIOJIbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH TPEYrOJbHUKH;

BBIYMCIIATH IEPUMETP MHOIOYIOJBHHKA, IUIOLIA/b
MHOI'OYTOJIbHUKA Pa30MeHHEM Ha HPSIMOYTOJbHUKH, Ha
paBHbIE (DUTYPBI, UCTIOIH30BATH METPHUECKUE €AMHUIIBI
U3MEPEHUS IMHBI U TUIOILAIN;

UCIOJIb30BaTh NPUONMKEHHOE U3MEPEHUE JUIMH U
wiomane,  NpubMMKEHHOE  U3MEpEeHUEe  JUIMHBI
OKPY’KHOCTH, IUIOLIAIN KPYTa;

pacrio3HaBaTb Ha  4epTekax U HM300pakeHUsX,
n300paxarb OT pPyKd (Il CiIabOBUASILIUX), CTPOUTH C
MIOMOUIbI0 MHCTPYMEHTOB (uUrypy (OTpe3oK, JOMaHyIo,
TPEYrOJIbHUK, IPSIMOYTOJIBHUK, OKPYKHOCTB),
CUMMETPUYHYIO JTAHHOW OTHOCUTEIIBHO MPSIMOM, TOUKH;
IPUBOANUTE HPUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA,
UMeroMX (GOpMYy U3YUYEHHBIX T€OMETPUUYECKUX MIIOCKUX
U TPOCTPAHCTBEHHBIX (UTYp. HAXOAUTh MPHUMEpPHI
CUMMETPUU B OKPYXAIOIIEM MHpE. MOJEIUPOBAaTh W3
Oymaru gBe QUIypbl, CHUMMETPHUYHBIE OTHOCHTEIBHO
MPSIMON; KOHCTPYHPOBAaTh r€OMETPUYECKHE
KOH(UTypaluu, UCIOIb3ys CBOUCTBO CUMMETPUH, B TOM
quclie C TOMOIIBIO IU(PPOBBIX PECYPCOB;

HCCIIEIOBaTh CBOMCTBA M3YYEHHBIX (DUTYp, CBSA3aHHBIE C
CUMMETpHUEH, HCIOJNb3ysl OSKCIEPUMEHT, HaOII0aeHHeE,
MOJECIINPOBAHUE;

00OCHOBBIBATh, ONpOBEPraTh c ITOMOIIIBIO
KOHTPIPUMEPOB YTBEPKIECHUS O CUMMETpUU GUTYD;

® pacCIioO3HaBaTb Ha 4YCPTCKAX, PHUCYHKAX, OIIMCHIBATH

36




MUpaMHy, IPU3MY, HIJIUHIP, KOHYC, [ap, U300paxaTh
WX OT PpyKH (Il CIIaOOBUIAIINX), MOJCIHPOBATH W3
Oymarw, IIacTUINHA, TPOBOJIOKH U JP;

® IIPUBOJWTH IMPHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa,
UMEIoNX (POPMBI HA3BaHHBIX TEIT;

® UCIIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
OCHOBAaHUE, BBICOTA, PAINYC U AUAMETP, Pa3BEPTKA;

® u3ydaTh, HCIOJIB3YS  OKCIEPUMEHT, HaOJIoJICHUE,
U3MEpEeHue,  MOJEIMpOBaHWE, B  TOM  YHCJC
KOMITBIOTEPHOE, U ONUCHIBATh CBONCTBA HA3BaHHBIX TE,
BBISIBJISTH CXOJACTBA M Pa3lIUYMs: MEXKIY MUPAMUAONH U
MPU3MO#; MKy IMIHHIPOM, KOHYCOM H IIapOM;

® pacro3HaBaTh pPa3BEPTKHM MNapajUieNenumnena, Kyoa,

MIPU3MBI, MUPAMHU/IBI, KOHYyca, WIMH]IPA,
KOHCTPYHpPOBaTh JaHHbIE TeJa U3 pa3BEPTOK, CO3AABaTh
WX MOJIEIIH;

® CO03/1aBaTh MOJINM IPOCTPAHCTBEHHBIX ¢uryp (u3
Oymaru, mpoBOJIOKH, TUTACTUJIMHA U Jp.);

® U3MEepATh Ha MOJENAX: JJIMHBI péoep MHOIOIPAaHHHUKOB,
JaMeTp I1apa;

® BLIBOJUTH  GopMmyiny  o0bEMa  MPSAMOYTOJBHOTO
napaJuleIenuesna;

® BHUUCIATE MO (opmynam: 00BEM NPSIMOYTOJIBHOTO
napajulenenunena, Ky0a, HCHOIb30BaTh  EAMHUIIBI
u3MepeHuss  00bEMa;  BBIUMCIATH  OOBEMBI  Tell,
COCTaBJIEHHBIX M3 KyOOB, MapaijelenunesoB; pemarb
3aJ]auy C peaJbHbBIMHU JAHHBIMH.

[MoBTropenne u | IloBTOpeHHE OCHOBHBIX TOHATHH M METOJOB KypcoB 5 u 6| e 0000mare MU CHCTEMaTU3UPOBATh 3HAHUS MO0 KYypCy

06o6menune. (10 | xkmaccoB, 0000IIEHNE U CUCTEMATU3AIINS 3HAHUM. MaTeMaTUKH 5 1 6 KIIacCOB;

q.) ® BBLIUMCISATH 3HAYEHHUS  BBIPAXKEHUH,  COJEpIKaIINX
HATypaJIbHbIE YHCIIa, OOBIKHOBEHHBIC W JICCATUYHBIC
IpoOM, BBHIMOJHATH MNPEeoOpa3oBaHUs  YUCEN U
BBIPAKECHMUI;

® BbIOMpaTh CcMoco0 CpaBHEHUs] YHUCEl, BBIYMCICHHUH,
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IPUMEHSATh CBOWCTBA apu(METHUECKUX IEHCTBUN yIs
palMOHaIN3aU1 BBIYUCIICHUN;

OCYILIECTBIIATh CAMOKOHTPOJIb BBINOIHAEMBIX ACUCTBUN
Y CaMOIIPOBEPKY pe3y/bTaTa BEIUYNCICHU;

pewmiatb 3aJa4yd M3 PEAJbHOM JKU3HHU, IIPUMEHATH
MaTeMAaTUYECKUE 3HAHMS IS PELEHUs 3a1a4 U3 JPYTUX

y4eOHBIX TIPEIMETOB;
pemaTh 3aJa4d  pa3HbIMH CIOCOOaMH, CPaBHHUBATh

CIOCOOBI peIICHUsT 3a/lady¥, BBIOMPATH paIlMOHATHHBIN
coco0.
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KanennapHo-temaTuveckoe mjiaHupoBaHue Mo MaTeMaTHke 6 kiaacc (5 yacoB B Heento, Beero 170 4.)

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;ITPO‘Hbm’Ie HpﬁaKT"quK"e u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypesi
Apudmernueckue T1eUCTBUS C o OK
nOIMOoTEKA
1 MHOTO3HaYHBIMHU HATYypaJIbHBIMU 1 1
https://m.edsoo.ru/f2a208ec
YUCIIaMU
Apudmernueckue T1eUCTBUS C o OK
nOIMOoTEKA
2 MHOT03HAYHBIMU HATYPaJIbHBIMU 1 1
https://m.edsoo.ru/f2a20aea
YUCIIaMU
Apudmernueckue T1eUCTBUS C BuG LIOK
nOIMoTEKA
3 MHOT'O3HAYHBIMU HATYpAJIbHBIMU 1
https://m.edso0.ru/f2a2140e
YHCIIaMU
Apudpmernueckue neiCTBUS C B 10K
nOIMoTEKA
4 MHOT'O3HAYHBIMU HATYpAJIbHBIMU 1
https://m.edsoo.ru/f2a21580
YHCIIaMU
Apudmernueckue neiCTBUS C B OK
noOIMoTEKA
5 MHOT'O3HAYHBIMU HATYPAJTIbHBIMU 1 1
https://m.edsoo.ru/f2a216de
YUCTIaMHA
Apudmernueckue neiCTBUS C
bubnunorexa LIOK
6 MHOTO3HAYHBIMU HATYPaJTbHBIMU 1 1
https://m.edsoo.ru/f2a2180a
YUCTIaMHA
7 UucnoBble BEIPAKEHUS, TOPSATOK 1 bubnunorexa LIOK
NEHCTBH, UCIIOIB30BaHNE CKOOOK https://m.edsoo.ru/f2a20c48
8 YucnoBsle BBIpAaXEHMSI, TOPSIOK 1 bubmuorexa [IOK
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IENCTBUI, HCIIOIL30BAHUE CKOOOK

https://m.edsoo.ru/f2a20d6a

YuciaoBbie BBIPpAXKCHUSA, TIOPAAOK

9 IENCTBUI, HCIIOIB30BAHUE CKOOOK

10 YwucioBble BEIPAKECHHUSI, ITOPSIOK
JIIEVCTBUI, HCIIOIL30BaHUE CKOOOK

11 UwrcnoBbie BRIPAKCHHSI, TOPSIOK
JIIEVCTBUI, HCIIOIBL30BaHUE CKOOOK

12 OxpyriieHne HaTypaJIbHbIX YUCEll bubmorexa LIOK

https://m.edso0.ru/f2a21274

13 OxpyriieHHe HATypaJIbHBIX YUCEIT

14 OxpyriieHHe HaTypaJIbHBIX YUCEI
JlenuTenu v KpaTHBIC YHCTIA;

15 HanOOJIBIINUI OOIUI NETUTENID U buGnuorexa [IOK
HaMMeHbIIIEE OLIICE KPATHOS https://m.edsoo.ru/f2a22a3e
JlenmuTenu v KpaTHBIC YHCTIA;

16 HanOOJIBINNI OO NETUTENL U bubmorexa HOK
HAMMeHbIIee 0BIee KpaTHoe https://m.edsoo.ru/f2a22b9c
JlenmuTenu v KpaTHBIC YHCTIA;

17 HanOOJIBIINI OO NETUTENL U bubnmorexa [TOK
HavWMeEHbIIIee 00111ee KpaTHOE https://m.edso0.ru/f2a2340c
JlenuTenu v KpaTHBIE YHCTIA;

18 HauOOJIBIINI OOIKI NETUTEND U
HaWMeEHbIIIee 0011ee KpaTHOE
JlenuTenu v KpaTHBIC YHCTIA;

19 HauOOJNBIINI 00N IEUTEND U
HauMeHbIIee o0I1ee KpaTHoe

20 JlenuTtenu v KpaTHBIC YHCTIA;

HauOOJBIINI 00N IEUTEND U
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HauMeHbIee o0Iee KpaTHoe

21 JlenmuMOoCTh CyMMBI U TIPOU3BEICHUS bubmorexa HOK
https://m.edsoo.ru/f2a22d2c
22 JlenuMoCTh CyMMBI M TIPOU3BEACHUS bubmmorexa [JOK
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ ocTaTKOM
bub6nmoreka [IOK
24 flenertme ¢ octaTkom https://m.edsogru/f2a24104
25 Permrenne TeKCTOBBIX 3a1a4 buGnuorexa [IOK
https://m.edso0.ru/f2a21e90
26 Penienue TekCcTOBBIX 3a1a4 buGnuorexa [IOK
https://m.edso0.ru/f2a2226e
27 Pemienue TekCTOBBIX 3a1a4 Bubmiorexa OK
https://m.edsoo.ru/f2a22412
28 Pemrenne TeKCTOBBIX 3a7a4 bubmorexa LHOK
https://m.edso0.ru/f2a226e2
29 Pemrenne TeKCTOBBIX 3a7a4 bubmorexa LHOK
https://m.edsoo.ru/f2a228a4
30 KonTponbhas padota no teme KpNe 1 bubmuorexa [IOK
"HatypanbHble uyncna" https://m.edsoo.ru/f2a242a8
31 [MeprieHIUKYIISIpHBIC TIPSIMBIC bubmorexa [JOK
https://m.edsoo.ru/f2a24442
32 [lepnieHiuKynspHbIE MIPsIMbIE bubmmorexa LIOK
https://m.edsoo.ru/f2a24596
but6mmorexa [IOK
33 HapanereHeie npsmbie https://m.edsocL>.Iru/f2a248d4
34 [TapannenpHble MpsMble bubnmorexa LOK

https://m.edsoo.ru/f2a24a32
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PaccrosiHne Mexy 1ByMsl TOUKaMH,

35 OT TOYKH J0 IIPSIMOM, JJIMHA buGnuorexa [IOK
A0 TP e . https://m.eds00.ru/f2a24776
MapIpyTa Ha KBaJpaTHOU CETKe
Paccrostarie Mex 1y AByMsI TOUKaMH,
36 OT TOYKH JI0 IPSIMOHA, UTMHA
MapIpyTa Ha KBaJpaTHOM CETKe
Paccrosaune mex BYMs TOUKaMHU,
37 OT TOYKH J0 II ﬂSZﬁH yJII/IHa Bubmiorexa OK
Ao TP s . https://m.edso00.ru/f2a24eb0
MapiipyTa Ha KBaJApaTHOU CETKe
OObIKHOBEHHAs JIpoOb, OCHOBHOE
38 CBOMCTBO ApOOH, COKpaILlEHNE bubnnorexa [JOK
. /IPODH, COKpatll https://m.edsoo.ru/f2a261fc
npobeit
OObIKHOBEHHAs JIpoOb, OCHOBHOE
39 CBOMCTBO APOOU, COKpAIIEHUE Bubmiorexa OK
. APODH, CORpat https://m.edso00.ru/f2a26670
npoOeit
OOBIKHOBEHHAS Ip00b, OCHOBHOE
40 CBOMCTBO O6I/IH1(:3)OK aleHne bubnmorexa HOK
. FIPODH, COKpatl https://m.edso00.ru/f2a26936
npoOeit
OObIKHOBEHHAS IPpOOb, OCHOBHOE
41 CBOMCTBO APOOH, COKpAICHIE bubmorexa HOK
. AIDODH, coKpatl https://m.edsoo.ru/f2a26ab2
npoOeit
42 CpaBHEHHE U YIIOPSIOYMBAHNE bubnmnoreka [JOK
npobei https://m.edsoo.ru/f2a2721e
43 CpaBHeHME U YyIOPSI0YMBAHUE bubnmnoreka [JOK
npobeit https://m.edsoo.ru/f2a2749e
44 CpaBHeHME U YyHOPSI0YMBAHUE bubnuoteka [JOK
npobeit https://m.edsoo.ru/f2a275ac
45 JlecsTuaHbie IPOOH U METpUYECKas bubnuotexa [JOK
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cucTeMa Mep

https://m.edsoo.ru/f2a2638c

JlecsaTuanble ApoOU 1 METpUdecKas

46
cucTeMa Mep
Apudmernueckue T1eUCTBUS C
47 OOBIKHOBEHHBIMU U JECATHUYHBIMU Bubmaorexa ITOK
a https://m.edsoo.ru/f2a276c4
TPOOSMH
Apudmernueckue IeHCTBUS C
48 Oé)BII(})HOBeHHbIMI/I I/II[ €CATUYHBIMU buGnuorexa [IOK
A https://m.edsoo.ru/f2a277dc
TPOOSMH
Apudmernueckue 1eiCTBUSA C
49 O6pI>II((bHOBeHHI)IMI/I U NECATUYHBIMU Bubmiorexa HOK
A https://m.edsoo.ru/f2a27d40
TPOOSMH
Apudmernueckue 1eiCTBUSA C
50 06pI>II((bHOBeHHI)IMI/I HII E€CATUYHBIMU Bubmiorexa HOK
A https://m.edsoo.ru/f2a27ec6
TPpOOsSIMHU
Apudmernyeckre qeHCTBUS C
51 O6pI)II((bHOBeHHBIMI/I I/II[ €CATUYHBIMA Bubmiorexa ITOK
A https://m.edsoo.ru/f2a27c00
TPpOOsSIMHU
bubnmorexa LIOK
2
> Ornomenue https://m.edsoo.ru/f2a282c2
53 OTHoLIEHNE
54 Jlenenve B JaHHOM OTHOIIICHUU bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 Jlemenue B JaHHOM OTHOIICHUU
but6mmoreka [IOK
56 M
acuTao, mporopuus https://m.edsoo.ru/f2a28a7e
57 Macurta0, npornopius bubmmorexa LIOK

https://m.edsoo.ru/f2a28c22
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bubnunoreka LIOK

58 I1
OHATHE fponenTa https://m.edsoo.ru/f2a28d76
bu6nmoreka [IOK
59 I1
OHATHE fponenTa https://m.edsoo.ru/f2a28efc
60 Brruuciienue nporeHTa OT BeIUYUHbI bubnmnoreka HOK
Y BEJIMYMHBI IO €€ NPOLICHTY https://m.edsoo.ru/f2a29064
61 Brluucnenue npoueHTa oT BEIMYUHbI bubmmoreka [JOK
Y BEJIMYUHBI 110 €€ IPOLEHTY https://m.edsoo.ru/f2a291e0
62 Brruucnenue nporeHTa OT BEIMYUHBI
Y BEJIMYMHBI 110 €€ IPOLECHTY
63 Brruncnenme npouenTa oT BeIMYUHbI
Y BEJIMYMHBI 110 €€ IPOLECHTY
Pemienne TeKCTOBBIX 3a1a4, bubnunoreka LIOK
64
coJiepKalux IpoOr U MPOILICHTHI https://m.edso00.ru/f2a26512
Pemenne TekCTOBBIX 3a/1ad, bu6mmoreka IIOK
65
coJiepKalux JpoOu U TMPOIEHTHI https://m.edso00.ru/f2a2818c
Penrenre TeKCTOBBLIX 3a7a4, bubnmorexa LIOK
66
coJiepKalux JpoOu U TMPOIEHTHI https://m.edso00.ru/f2a29546
67 Pemenue TekcToBBIX 3a/1a4, bubmmoteka IIOK
COJIep>KaIINX APOOU U TPOIICHTHI https://m.edsoo.ru/f2a29a46
68 KonTponbhas pabota no teme KpNe 2 bubnmnoreka HOK
"pobu" https://m.edsoo.ru/f2a29d34
[IpakTuueckas pabota 1o Teme
69 "OTHOIIIEHNE [UINHELI OKPYKHOCTH K IL.p.Ne 1 bubmrorexa LHOK
. ., Py P https://m.edsoo.ru/f2a29bea
e€ TuameTpy
70 OceBas cummetpus. LlenTpanpHas bubnmnorexa [JOK
CUMMETpPUSA https://m.edsoo.ru/f2a2509a
71 OceBas cummerpus. LlenTpanbHas bubmuorexa [IOK
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CUMMETpPUS https://m.edsoo.ru/f2a25428
bubnunorexa LIOK
72 IT
OCTPOGHHE CHMMETPHIHBIX GHIYD https://m.edsoo.ru/f2a252ca
bubnunoreka LIOK
73 I1
OCTPOCHHE CHMMETPHHBIX (QHIYP https://m.eds0o.ru/f2a257fc
72 [IpakTruyeckas pabora o Teme Bu6muoteka [JOK
"OceBast cummerpus" https://m.edso00.ru/f2a2598c
75 CummeTpusi B IpOCTPaHCTBE buomiorexa LIOK
P pocTp https://m.edsoo.ru/f2a25ae0
[TpumeneHne OYKB IS 3aITUCH
76 M:TeMaTI/I‘-IeCKIZ)I(( Bli QKCHUU 1 bromiorexa LIOK
. P https://m.edsoo.ru/f2a2b274
MIPeII0KEHU I
77 ByKBEHHBIE BBIpaKEHUS U YUCIIOBbIE bubnuorexa [IOK
OJICTAHOBKH https://m.edsoo.ru/f2a2b972
78 bykBeHHBIE paBEHCTBA, HAX0XKICHUE bubmuoteka [IOK
HEU3BECTHOI'O KOMITIOHEHTA https://m.edsoo.ru/f2a2bada
bykBeHHBIE paBEHCTBA, HAXOXKICHUE bubmmnoreka HOK
79
HEU3BECTHOI'O KOMITIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmmoteka IIOK
80 Dopaymbi https://m.edsoo.ru/f2a2bd14
bu6mmoteka IIOK
81 Dopaymbi https://m.edsoo.ru/f2a2be40
82 YeTsIpEXYroJbHUK, IIPUMEPBI bu6muoreka [JOK
YETHIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpssMOyTONBHUK, KBaApAaT: CBOMCTBA bubmuoreka [JOK
CTOpPOH, YIJIOB, THarOHAJICH https://m.edsoo.ru/f2a2a2{2
84 [IpsiMOyTONbHUK, KBaApaT: CBOMCTBA

CTOpPOH, YIJIOB, THArOHAJIEH
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85 N3mepenue yrios. Buast Bu6muoteka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Buast bubnuoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
87 [lepumeTp MHOTOYTOJIbHUKA bubamorexa LIOK
https://m.edsoo.ru/f2a29eb0
88 [lepumeTp MHOTOYTOJIBHHUKA
89 [Tnomanp purypsr
90 [Tnomans Gurypst
o1 dopmyiibl IepUMeTpa U M0 11
IPSIMOYTOJIbHUKA
92 dopmyITel IEpUMETpa U IO TH
IPSIMOYTOJIbHUKA
93 [TpubnmxEnHOE N3MEpeHne
riomaau Guryp
04 [IpakTryeckas pabora o Teme IT.p.Ne2 bubmuoteka [IOK
"[Mnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KonrtponbHas pabora no Teme
95 "Boipaxkenus ¢ OykBamu. Ourypsl Ha Kp.Ne 3
miockocty"
bubnmnoreka HOK
% Henste mcna https://m.edsoi_.[ru/fZabe6c
bubmuorexa [IOK
o Hente mcna https://m.edSO(])_.[ru/f2a2007a
bubmuorexa [IOK
%8 Henste umcna https://m.edSO(])_.[ru/fZaZc:l?e
99 Monyinp gyncia, reoMeTpudeckas bubmuotexa [IOK

WHTEpIIpETALS MOTYJIS

https://m.edsoo.ru/f2a2c886
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100 Mopynb unciia, reOMeTpuyYecKas bubnunorexa LIOK
WHTEpIIpEeTaIUs MOILYIIS https://m.edsoo.ru/f2a2ca3e
101 Mopynb unciia, reOMEeTpUYeCcKas bubnuoreka [JOK
MHTEpIIpEeTaus MOLYJIS https://m.edsoo.ru/f2a2cha6
102 Monysb uncna, reoMeTpudecKas
MHTEpIpeTanus Moy
103 Monynb uncna, reoMeTpudeckas
UHTEpIpeTanus Moy
104 UYucnoBble TPOMEXYTKH
105 [TonoxutenbHbIE U OTPULIATEIIBHBIE
qucia
106 [TonoxutenbHbIE U OTPULIATENIbHBIE
qucia
107 CpaBHEHHE MOJOXKHUTEIBHBIX U bubnnorexa [JOK
OTPHUIATEIbHBIX YUCET https://m.edsoo.ru/f2a2ce30
108 CpaBHEHUE MOJIOKUTEIBHBIX U bubmuoreka [IOK
OTPULATEIbHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHeHUE MOJIOXKUTENBHBIX U
OTPUILIATENIBHBIX YUCET
110 CpaBHEHHE MOJIOXKHUTEIBHBIX U
OTPHIIATEIIEHBIX YUCETT
111 CpaBHEHME MOJIOKUTEIBHBIX U
OTPHIIATEIIEHBIX YUCET
Apudmernyeckre 1eHCTBHS C
112 MOJIOKUTEIBbHBIMHU U bubmmorexa [JOK
https://m.edsoo.ru/f2a2d830
OTPHLIATEIILHBIMU YHCIIaMHU
113 Apudmernueckne IeUCTBHS C bubmmorexa LIOK

https://m.edsoo.ru/f2a2d984
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ITOJIOXKUTCIBHBIMU U
OTpULATCIIBHBIMU YK CIIaMU

Apudmernueckne ISHCTBHS C

bu6nmmoreka [IOK

114 HOJIOKUTEILHBIMU U
https://m.edsoo.ru/f2a2dab0
OTPULIATEILHBIMU YHCIIAMU
Apudmernueckue I1eUCTBUS C
115 HOJIOKUTEIBHBIMA U Bubmaorexa ITOK
https://m.edsoo.ru/f2a2ddee
OTPHUIIATEILHBIMU YHCIIAMU
Apudmernueckue T1eUCTBUS C
116 OJIOKUTEIbHBIMA U Bubmiorexa OK
https://m.edsoo.ru/f2a2defc
OTPHUIIATEILHBIMU YHCIIAMU
Apudmernueckue IeiCTBUS C
117 H(I))H(;me/ITeJILHHMI/I u buGnuorexa [IOK
https://m.edsoo.ru/f2a2e384
OTPHUIIATEILHBIMU YHCIIAMH
Apudpmernueckue IeiCTBUS C
118 HOJIOKUTEIHHBIMA U bubmorexa HOK
https://m.edsoo.ru/f2a2e5f0
OTpHUIIATENILHBIMH YUCIIaAMU
Apudmernueckue neiCTBUS C
119 OJIOKUTEIBHBIMA 1 bubmiorexa LOK
https://m.edsoo.ru/f2a2e762
OTPHUIIATEILHBIMU YHCIIAMU
Apudmernueckre 1eMCTBUSA C
120 H(I))J'I(;b)KI/ITeHLHI)IMI/I u Bubmiorexa IOK
https://m.edsoo.ru/f2a2eb90
OTPHUIIATEILHBIMU YHCIIAMH
Apudmernueckue QeiCTBUS C
121 H(I))JI(;I))KI/ITGJIBHLIMI/I u Bubmorexa IOK
https://m.edsoo.ru/f2a2ecf8
OTPHUIIATEILHBIMU YHCIIAMH
122 Apudmernyeckue IeUCTBHS C bu6muoreka [IOK

ITOJIOXKUTCIBHBIMU U

https://m.edsoo.ru/f2a2eel0
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OTpULATCIIbHBIMU YU CJIaMU

123

Apudmernueckne IeHCTBHS C
MOJIOKUTEIBHBIMH U
OTPHLIATEIILHBIMU YHCIIaAMHU

bu6nmoreka [IOK
https://m.edsoo.ru/f2a2f248

124

Apudmernueckue I1eUCTBUS C
MOJIOXKUTEIBHBIMU U
OTPULIATEILHBIMU YHCIIAMU

125

Apudmernueckue T1eUCTBUS C
MOJIOKUTEIHHBIMU U
OTpHUIATENILHBIMH YUCIIaAMU

126

Apudmernueckue neiicTBus ¢
MOJIOKUTEIBbHBIMU
OTpULIATEIbHBIMU YHCIAMHU

127

Apudmernueckue neiicTBus ¢
MIOJIOKUTEITHHBIMH U
OTPULIATENILHBIMU YHCIIaMU

128

Apudmernueckue neiCTBUS C
MOJIO)KUTEIBHBIMU U
OTpHULATENIbHBIMH YUCIIaMU

129

Apudmernueckue neiicTBus ¢
MOJIO)KUTEIBHBIMU U
OTpHULATENIbHBIMH YHCIIaMU

130

Apudmernyeckne IeHCTBHS C
MOJIOKUTETBHBIMH U
OTPHILIATEIILHBIMU YHCIIaMHU

131

Pelienne TeKCTOBBIX 3a7a4

bubnunorexa LIOK
https://m.edsoo.ru/f2a3035a

132

Pelenne TeKCTOBBIX 3a7a4

bubnunorexa LIOK
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133 Pemtenue TekCcTOBBIX 3a1a4 Bubmaorexa ITOK
a https://m.edsoo.ru/f2a305e4
bu6nmoreka [IOK
134 Pemtenue texcTo 3a1a
HHCHHC TCRCTOBBIX 3a/1a4 https://m.edsoo.ru/f2a30706
KontposbHas paboTa mo temam
"ByKBEHHBIE BBIPAKEHUSL.
135 Y P K.p.Ned
[TonoxuTenbHbIE U OTPUIIATEIIBHBIC
gycia"
136 [IpsamoyronbHas cucTeMa KOOpAUHAT bubnuoreka [{OK
Ha IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 Koopaunatel TOYKHM Ha TJIOCKOCTH, bubnunoreka LIOK
adciucca 1 opauHaTa https://m.edsoo.ru/f2a311d8
bubnunoreka LIOK
138 Cronbyarele ¥ KPYroBble TUarpaMMBbl
pyr aarp https://m.edsoo.ru/f2a3178c
IIpakTHueckas padora 1o TeMe b K
139 ; p p ° IT.p.Ne2 noaroreka 1O
IToctpoenue quarpamm https://m.edsoo.ru/f2a318ae
Pemenne TekCTOBBIX 3a/1ad,
140 coJiepKalluX JaHHEBIE,
MpeACTaBJICHHBIC B TAOIUIIAX U HA
JTuarpaMmax
Pemenne TeKCTOBBIX 3a7ad,
141 coJiepKalnX JaHHBIE,
MpeACTaBICHHBIC B TA0IUIIAX U HA
JTuarpaMMax
IIpssMOyTONBHBIN MapaIeIeIuIIe/,
PAMOYT P bubmuorexa [IOK
142 KyO, mpu3Ma, nupamMua, KOHycC,

IUATUHAD, map u chepa

https://m.edsoo.ru/f2a319c6
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[IpssMOyTONBHBIN MTapajuIeIeIuIe],

143 Ky0, mpu3Ma, mupamMmuaa, KOHyC bubmmorexa [JOK
YO, 1P > [THpaMiiia, KOHyC, https://m.edsoo.ru/f2a31afc
WIMHAD, map U chepa
144 N300paskeHne MpOCTPaHCTBEHHBIX Bu6muoteka [JOK
¢buryp https://m.edsoo.ru/f2a3206a
145 N300paskeHre MpOCTPaHCTBEHHBIX
duryp
IIpumepsl pa3BEpTOK
146 MHOT'OTPaHHUKOB, IUJIUHIPA U
KOHYyca
[IpakTnueckas pabota 1o Teme
147 "Co3nanue monenen bubmorexa LIOK
A 8 " https://m.edsoo.ru/f2a3252e
MPOCTPAHCTBEHHBIX (UTYD
148 [lonsarue 00bEMA; SIUHHUIIBI bubnunoreka LIOK
n3MepeHus: o0nEMa https://m.edsoo.ru/f2a321c8
O06BEM IPSIMOYTOJIBHOTO
149 na aJmleean};r a, Ky0a, popmyIsl bubmmorexa [IOK
p B 1a, Kybd, QOpMY. https://m.edsoo.ru/f2a3234e
00BnéMa
O06BEM IPSIMOYTOJIBHOTO
150 napajenenunena, Kyoa, Gopmysbl
00BbéMa
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
151 METOJ0B KypCOB 5 1 6 KJIacCoB, bubmmoreka [JOK
000011IeHIe U cUCTeMaTH3allus https://m.edsoo.ru/f2a328f8
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
but6mmoreka [IOK
152 METOJ0B KypcOB 5 1 6 KJIaccoB,

000011IeHNE U CUCTEMATU3ALUS

https://m.edsoo.ru/f2a32a9c
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3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 5 U 6 KJIaccoB,

bu6nmoreka [IOK

153 00001IIeHIE U CUCTEMATH3AIUS https://m.edsoo.ru/f2a32bd2
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

154 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [JOK
000011IeHNE U CHCTEMaTH3alUs https://m.edsoo.ru/f2a3312c
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

155 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuorexa [IOK
0000I1IeHNE U CHCTEMaTH3alUs https://m.edsoo.ru/f2a33352
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

156 METOJIOB KypcOB 5 U 6 KJIaccoB, bubmuoreka [IOK
0000111eHIE U CUCTEMaTH3alIs https://m.edso00.ru/f2a33596
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U

157 METOJIOB KypcOB 5 U 6 KJIaccoB, bubmuoreka [IOK
0000111eHNE U CUCTEMaTH3aIHs https://m.edsoo.ru/f2a33780
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

158 METOJ0B KypCOB 5 1 6 KJIacCoB, bubnmnoreka [JOK
000011IeHIE U CUCTEMATH3AITUS https://m.edso0o.ru/f2a338b6
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

but6mmorexa [IOK
159 METOJ0B KypCOB 5 1 6 KJIaccoB,

000011IeHHE U CUCTEMATU3ALUS

https://m.edsoo.ru/f2a339ce
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3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 5 U 6 KJIaccoB,

bu6nmoreka [IOK

160 000011IeHNE U CHCTeMaTH3alus https://m.edsoo.ru/f2a33ad2
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

161 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuoreka [JOK
00001IIeHIE U CUCTEMAaTH3AITHS https://m.edsoo.ru/f2a33bd6
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

162 METOJIOB KypcOB 5 U 6 KJIaccoB, bubnuorexa [IOK
00001IIeHIE U CUCTEMAaTH3AIUS https://m.edsoo.ru/f2a33f46
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

163 METOJIOB KypcOB 5 U 6 KJIaccoB, bubmuoreka [IOK
0000IIIeHNE U CUCTEMAaTH3aIUS https://m.edso0.ru/f2a340b8
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U

164 METOJIOB KypcOB 5 U 6 KJIaccoB, bubmuoreka [IOK
00001IIeHNE U CUCTeMaTH3aIUS https://m.edsoo.ru/f2a3420c
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

165 METOJ0B KypCOB 5 1 6 KJIacCoB, bubnmnoreka [JOK
000011IeHIE U CUCTEMATH3AITUS https://m.edsoo.ru/f2a3432e
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

but6mmorexa [IOK
166 METOJ0B KypCOB 5 1 6 KJIaccoB,

000011IeHHE U CUCTEMATU3ALUS

https://m.edsoo.ru/f2a34478
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3HAHUH

167

HToroBas KOHTpOJIbHASA paboTa

KipNe 5

168

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 5 U 6 KJIaCcCOB,
000011IeHNE U CUCTEMATU3ALUS
3HAHHUH

bubnunoreka LIOK
https://m.edsoo.ru/f2a3482e

169

[ToBTOpEHNE OCHOBHBIX MOHATHUN U
METOJIOB KypCOB 5 U 6 KIJIacCoB,
000011IeHNE U CUCTEMATU3ALUS
3HaHWH

bubnunoreka LIOK
https://m.edsoo.ru/f2a34950

170

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 5 U 6 KIJIacCoB,
000011IeHHE U CUCTEMATU3ALU
3HaHUI

bubnunoreka LIOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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IHPUMEPHAS PABOYASA TIPOI'PAMMA 11O YYEBHOMY KYPCY
«AJITEBPA»

Conepxanue yue0HOro Kypca «Ajareopa»

7 kJ1ace

Yucaa 1 BBIYUCTCHUSA.

PanmonanbHeie ynca.

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
paUMOHAIIBHBIMU YHUCIaMHU. PenieHue 3anad u3 peajbHOM NPAKTUKH HAa YacCTH,
HaJpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKAa3aTesieM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIPEEIICHHUS], 3aITUCh OOJBIINX YUCEN.

[IpoueHTsl, 3anKMch NPOLEHTOB B BUAE ApoOU U JpOOH B BHUJE NMPOLIEHTOB.
Tpu OCHOBHBIE 337]a4X HA MIPOLICHTHI, PEILICHUE 33/1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHrne TPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIH
HATypaJbHBIX YUCEIL.

PeanbpHble  3aBUCHMOCTH, B TOM 4uCile I@psMas M oOpaTHas
IPOIIOPIIMOHAIBHOCTH.

AJire0OpanvecKue BbIPAKEHUSI.

[lepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C ITIEPEMEHHOM. JlommycTuMbIe
3HaueHUA nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
bopmynbl. Beruucaenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJCHUH, IPABUIIA PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CJIaraeMbIX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioxeHne, BBIYUTaHUE,
YMHOKEHHE MHOIOWICHOB. POpMyJbl COKPAIIEHHOIO YMHOXKEHUS: KBaapar
CyMMBI W KBaapar pa3zHocTH. Popmyrna pa3sHOCTH KBajparoB. PasznoxeHue
MHOTOWIEHOB Ha MHOXHUTEIH.

YpaBHeHus.

VYpaBHeHHE, KOPEHb YypaBHEHHs, NpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTh YPABHEHUM.

JluHerHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YMCIO KOPHEN JIMHEMHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. (COCTaBJICHHE YpaBHEHUH IO
YCJIOBHIO 3a7jauu. PeleHne TEKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

Koopaunartel u rpagpuxku. OyHKUMH.

Koopaunara Touku Ha mnpsmoi. PaccTositHue Mexay IByMsI TOYKAMHU
KOOPJAWHATHOM IIPSAMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca u opanHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucumocTeil. [lonstue ¢ynxkmun. I'padux
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimu
y=|x|..I'padnueckoe peleHre TMHEHHBIX YPaBHEHHUH.



8 kiace

Yucaa 1 BBIYUCTCHUSA.

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.

JleMCTBUTENBHBIC YHCIIA.

PammmonanbHbie uKciia, UppallMOHAIIbHBIC YUCTIA, KOHEUHbIE U OECKOHEUHbIC
JECATUYHBIC ApoOr. MHOXKECTBO JICUCTBUTEIIBHBIX YUCEN; JCHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MIPSMOI.

CpaBHEHHE JIEUCTBUTENBHBIX YHCEN, apuU(METUYECKHE JEUCTBUS C
JICVUCTBUTEILHBIMH YHCIIAMH.

AJire0panvecKue BbIPAKECHUSI.

AnreOpaudeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckou ApooH.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHus.

JIuHeitHOe ypaBHEHHE C ABYMs MEpEMEHHBIMU U ero Tpaduk. Cuctema AByX
JUHEWHBIX YPAaBHEHHU C ABYyMs MEpEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
criocoOOM TMOJCTaHOBKHU. IIpuMepnl pelieHHus] TEKCTOBBIX 3aJady C MOMOIIbIO
CUCTEM JINHEWHBIX YPABHEHHM.

DOyHKUMH.

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.

W3mepenust, npuOInKeHMs!, OLCHKH.

Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpA, AIUTEIBHOCTH IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

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

YpaBHeHUS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, @opMysa KOpHEH KBaJpaTHOIO YpPaBHEHHMS.
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. HepaBeHCTBO ¢ OHOM MTEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

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

[lonsitue ¢ynkuun. OO6MaCTh ONpeAeNeHUs © MHOXKECTBO 3HAUYCHHM
dbynkuun. CnocoObl 3a1aHnust QyHKIUH.

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

OYHKIMK, OINHUCHIBAIOIINE TMPSMYI0O M OOpaTHyIO MNPONOPIUOHAIbHBIE

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

x2y=x3y = X, y=|x|,y = Vx, ux rpaduku u cBo}cTBa.
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 KBaJpaTHOMY, OWKBaJApaTHOMY
ypaBHeHUIO. [IpuMepsl pelieHuss ypaBHEHUN TPETbEd U YETBEPTOU CTEIEHEU
pa3iIoKEeHUEM Ha MHOXKUTEIH. [IpoOHO-palinoOHalIbHbIE YPaBHEHUS.

CucreMbl ypaBHEHUH.

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

[Ipumepbl  pemeHnss CUCTEM  HEJIMHEWHBIX YPaBHEHUMM C  AByMs
nepeMeHHbIMHU. ['paduueckas HHTEpHpeTanusi CHUCTEMbl YpPaBHEHUH C ABYMs
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

KBampaTHbie HEpaBEeHCTBA.

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

Koopaunarel u rpaduxu. @yHKIHH.

KBagpatuunas Qynkmus, e€ rpadux u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

['paduaeckoe perieHne ypaBHEHUN U CUCTEM YPABHEHHIA.

YucaoBble M0CJ1e10BATEILHOCTH.

Onpenenenre U ciocoObl 3aaHKUs YUCIOBBIX MOCIIEI0BATEILHOCTEM.

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIBHOCTH
peKyppeHTHOM (opmyioit u popmyIoil n-ro wieHa.

Apudmernueckass U reomeTpuueckas nporpeccud. @opMyIbl n-ro 4ieHa
apu(PpMETUYECKON 1 TeOMETPUUECKOM MPOrpeccuii, CyMMbl MEPBBIX N UJICHOB.

N3obpaxkeHne uneHOB apu(dMETHUYECKOW W TEOMETPUYECKOM Mporpeccuid
TOYKaMM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.
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IloBTOpPEHME U cucTeMaTH3aUMsA 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 crIocOoObI ¥ MPUEMBI BEIUMCICHHS 3HAUEHUHN IPOOHBIX BBIPAXKCHHM,
coJiepKaluX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH;

o NepexoauTh OT OJHOM (OpMBI 3amuch  4YuCed K  JIPYyrou
(mpeoOpa3oBbIBaTh JIECATHYHYIO JAPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO0, B YaCTHOCTU B OECKOHEUHYIO JIECATUUHYIO APOOb);

° CPaBHUBATh U YIOPSAL0YUBATH PALMOHAIBHBIEC YNCIIA;

° OKPYIJIATH YUCIIA;

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

° BBIIIOJIHATD JEUCTBUSA CO CTEIEHIMU C HATyPaJIbHBIMU II0OKA3aTEISIMU;

° IIPUMEHATh NPU3HAKK JCIMMOCTH, pPa3JIOKEHHE HAa MHOXUTEIU
HaTypaJIbHBIX YUCEIT;

° pemarb  MPaKTUKO-OPUEHTUPOBAHHBIE  3aJa4yd, CBS3AHHBIE C

OTHOIIIEHWEM  BEIWYMH, MPOMOPLUMOHAILHOCTHIO  BEJIMYMH, MPOIECHTaMH,
UHTEPIPETUPOBATh PE3yJabTaThl pEIICHUS 3aJad C y4E€TOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbBIX OOBEKTOB.

AnreOpanyeckre BbIpaXKECHHUS:

° UCIIOJI30BaTh  aNreOpandecKyl0o TEPMHUHOJOTHIO U  CHMBOJIUKY,
MPUMEHSTH €€ B IIPOIIECCEe OCBOCHUS yueOHOTO MaTepHaa;

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

° BBITIOJIHATh TMPEOOpa30BaHUs I1I€JIOTO BBIPAKCHUS B MHOTOYJICH
MIPUBEIACHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK;

° BBHITIOJIHATh YMHOKCHHE OJJHOYJIEHA HA MHOTOYJIEH M MHOTO4YJICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI ¥ KBaJipaTa pa3HOCTH;

° OCYIICCTBIATH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH C TIOMOIIIBIO

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

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

JUISL TIpe00pa30BaHUS BHIPAKEHUI.
YpaBHEHUS U HEPABEHCTBA:

o pemaTh JMHEWHBIC YPABHEHMsS C OJHOM IIEPEMEHHOW, INPUMEHSS
IIPaBUJIA NIEPEX0A OT UCXOAHOTO YPABHEHNUS K PABHOCUIIBHOMY EMY;
° IIPOBEPSATH, ABJISIETCS JIX YUCIIO KOPHEM YPaBHEHUS,
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° NPUMEHATh TpadUuecKre METOAbl TPHU PEIICHUH JTHHEHHBIX
YPaBHCHUI;

° COCTaBISITh M pElIaTh JIMHEMHOE YpaBHEHHUE IO YCIOBHIO 3aJayH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3ybTarT.

Koopaunate! u rpaduku. OyHKINK:

° n300pakaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIKE
3aJJaHHBIM KOOpAMHATAM;

° OTMEYaTh B KOOPJAMHATHOM TIIJIOCKOCTH TOYKHA IO 3aJaHHBIM
KOOpAMHATaM; CTPOUTH TpaduKu TMHEHHBIX (DYHKINH;

° CTpOUTH rpaduK GYHKIUH Y =|x|;

° OIMCHIBATh C MOMOIIBIO (PYHKUIUN W3BECTHBIC 3aBHCUMOCTU MEXKIY

BEJIMYMHAMHU: CKOPOCTh, BpEMS, PACCTOSHHUE; II€HA, KOJMYECTBO, 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  MPEACTABICHUS O  MHOXECTBE
JEWCTBUTEIBHBIX YUCEN JJI1 CPABHEHUS, OKPYTJICHUS U BBHIYUCIICHUMN; N300paxaTh
JIEVUCTBUTEIBHBIC YMCIIa TOUKAMH HAa KOOPAUHATHOM IIPSMOW;

° NPUMEHSATh TIOHATHE apu(METHUECKOrO0  KBAJPAaTHOTO  KOPHS;
HAXOJIUTh KBAJpaTHbIE KOPHHU, HMCIOJIb3YSd MPU HEOOXOAUMOCTH KaIbKYJISTOP;
BBHITIOJIHATh TMPE0oOpa3OBaHMs BBIPAKEHUHN, COJEPIKAIIMX KBaJIpaTHBIE KOPHH,
WICIIOJIb3YSl CBOMCTBA KOPHEM;

° CPaBHUBATh M YINOPSAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIC
4uCIIa;

° BBITIOJIHATH apuMeTnueckue AEHCTBUS C pallMOHAIBLHBIMU YUCIaMU,
coyeTas YCTHbIE M NHUCbMEHHBIE TMPUEMBI, BBINOJHITH BBIYUACICHUSA C
VMppalMOHAIBHBIMH YHCJIaMU, OKPYTJISATH IC€HCTBUTEIbHBIC YUCIIA.

AnreOpanyeckre BbIpaKCHHUS:

° BBINIOJIHATh ~ TOXJIECTBEHHBbIE  MpeoOpa3oBaHMsI  pallMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPABWJI ICUCTBUI HaJ MHOTOWIEHAMU U alre0pandecKuMu
JTPOOSIMU;

o OPUMEHATh MpeoOpa3oBaHUs BBIPAKEHUHN I PEUICHHs Pa3IUYHBIX

3a71a4 U3 MAaTEMaTUKHU, CMEXKHBIX PEAMETOB, U3 PEATbHON ITPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA:

° no0upaTh MPUMEPHI AP YUCE, SIBISIOMUXCS PEIICHUEM JTUHEHHOTO
YPaBHEHUSI C ABYMsI IEPEMEHHBIMU;

° CTPOUTH B KOOPAMHATHOW TUIOCKOCTH TpauiK JTUHEHHOTO ypaBHEHHS
C JIByMs MEPEMEHHBIMU; TOJIb3YACh IpaMKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS;

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

° OPUMEHSATh TpaQUuecKue METOMAbl MPHU PEUICHUU 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 UCCICAOBAaHUA YPAaBHEHUW W CHUCTEM

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

° MEepPeXOqUuTh OT  CIOBECHOW  (OPMYNIHMPOBKM 3amadyd K  e€
anreOpandecKo MOJACIH C TIOMOIIBI0 COCTABJICHUS YPAaBHCHHS WA CHUCTEMBI
YpaBHECHHH, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM  3aJiauu
MIOJTYYEHHBIN pe3yJyIbTar.

OyHKINU:

° MIOHUMATh M HCIOJIb30BaTh (YHKIIMOHAIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE 00O03HAYEHHUs ), OMPEACNATh 3HAUYCHHE (PYHKIIUMU TIO
3HAYCHHUIO apTyMEHTAa; ONPeAeaTh CBOMCTBA (DYHKIUH T10 €€ Tpaduky;

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

OMKCHIBATH CBOMCTBA YKAa3aHHBIX (DYHKIMI O 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 YHMCIOBBIX
BBIPAKCHUM.

YpaBHEHUS 1 HEPABEHCTBA:

° pemlatb JIMHEWHBIE W  KBaJpaTHbIE YpaBHECHUS, YpaBHEHWS,
CBOJISILIIMECS] K HUM, MMPOCTENIINE TPOOHO-pallMOHaIbHbIEC 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
HEPABEHCTB;

° pemiaTh JIMHEWHBIE HEPAaBEHCTBA, M300pa)xkaTh PEIICHHE HEPABEHCTB
Ha YHCJIIOBOM MPSIMOM, 3aMKMCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB;

° pemarh CHUCTEMbl JIMHEHWHBIX HEPABEHCTB, H300pa)kaTh peIIeHUE
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CUCTCMbI HCPABCHCTB Ha YHMCIIOBOM HpHMOﬁ, 3aIIUChIBATh PCHICHUC C IMOMOIIbIO
CHMBOJIOB,

° MCII0JIb30BaTh HEPABEHCTBA MIPU PEUICHUU PA3TMYHBIX 3a/1a4.
AnreOpandecKkre BbIPaKCHHUS:
° NPUMEHSTh TOHSATHE CTENEHH C LEJbIM IO0Ka3aTeleM, BBINOIHAThH

npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALIUX CTETICHU C LIEJIbIM IMOKa3aTeseM;
Koopaunate! u rpaduku. OyHKINK:

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

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPEACIATh 3HAYCHHE (YHKIIUU TIO
3HAYEHHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIMU IO €€ rpaduKy;

° CTPOUTH TpaUKHU >JIEMEHTAPHBIX (DYHKIMI BHIA Y = S, y=x%y=
x3,y = /x,y = |x|; onuceIBaTh cBOiCTBA UKMCI0BOM QYHKINHU O €& rpaduKy;
° pacro3HaBaTh GYHKIIMU U3YYEHHBIX BUJIOB;
° MOKa3blBaTh CXEMAaTUYECKH PACIOJOKEHHE Ha KOOPJIMHATHON
IUIOCKOCTHU TPa(hUKOB _
dbyurnuiit Buna: y = kx, y = kx + b, y = %,
y=xy = Jx, Y = |x| B 3aBUCUMOCTHU OT 3HAYEHUMN Koadduiim-
€HTOB; OIIMCHIBATH CBOMCTBA PYHKIIMI.
10 kiacce
AnreOpandecKkre BhIPOKCHHUS:
° packiaabiBaTh KBaAPATHBIN TPEXUWIEH HA MHOKHUTENH;
° peo0pa3oBbIBATH PAIIMOHAIILHBIE BBIPAKEHUS.
YpaBHEHUS U HEPABEHCTBA:
° pemlatb JIMHEWHbIE W  KBaJpaTHbIE ypPaBHEHUS, YpaBHEHWS,
CBOJISILIIMECS K HUM, MPOCTENIIINE TPOOHO-pallMOHaIbHbBIE YPaBHEHNS,
° peliaTbh CUCTEMBI JIBYX JTUHEUHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPaBHEHUE HE SIBISCTCS JIMHCHHBIM;
° pelatbh TEKCTOBBIE 3a/laud alireOpandyecKUM CIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMH;
° MPOBOAUTH MPOCTEHIINE HCCIEIOBAHUS YPaBHEHUN U CHCTEM

ypaBHEHUN, B TOM 4YHCIIE C TMPUMEHEHHEeM TpaduUYeCKUX TPEICTaBICHUN
(ycTaHaBnIMBaTh, UMEET JIM ypPABHEHHE WJIM CUCTEMa YPAaBHEHUW pEUIEHUS, €CIIU
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; U300paXkaTh PEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCJIOBOW MPSAMOMH,
3aMKChIBATH PEUIEHUE C TOMOIIBIO CHMBOJIOB;
° UCIT0JIb30BaTh HEPABEHCTBA MPU PEUICHUU PA3TMYHBIX 3a/1a4.
Koopaunate! u rpaduku. OyHKINUK:
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° CTPOUTh M H300pakaTh CXEMAaTHYeCKH TpauKu KBaIpaTUYHBIX
(GYHKIMI, ONMCBIBATh CBOMCTBA KBAJAPAaTUUYHBIX (PYHKUMI IO UX rpadukam;

° pacrno3HaBaTh KBaJpaTU4YHYIO0 (PyHKIHIO 110 GopMyJie U 1O rpaduky,
IPUBOJUTH IMPUMEPHI KBAJAPATUUHBIX (YHKIUN W3 peaibHOM KU3HHU, (PU3UKH,
IrE€OMETPUH.

ApudmeTrueckas U reoMeTpUYECcKas IPOrpeccuu:

° pacrno3HaBaTh apu(PMETUUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU
pa3HbIX CrlocoOax 3aaHus;

° BBITIOJHATh BBIYUCIICHUS C HCHOJB30BaHHEM (OpMyn N-ro dWieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB;

° U300paxkaTh WIECHBI OCIEIOBATEIBHOCTH TOUKAMH Ha KOOPJIMHATHOMN
IJIOCKOCTH;

° pemaTh 3aJa4M, CBSI3aHHbIE C YHCIOBBIMU OCJIE0BATEIbHOCTIAMH, B
TOM YHCII€ 33JaYd W3 PEATbHOM KHU3HU (C MCIOJIb30BAHUEM KaJbKYyJIATOPA,
UG POBBIX TEXHOJIOTHI).

CrnenuaJjibHble IpeIMeTHbIE Pe3yJbTAThI:

° BJIAQJICHUE 3PUTEIBHO-OCSI3aTENbHBIM CIIOCOOOM OO0CIEIOBaHUS U
BOCHPUATUS  LBETHbIX (WM  KOHTPACTHBIX, YEpPHO-O€NbIX)  pesibeHbIX
U300paXKeHU MPEIMETOB, KOHTYPHBIX HM300pa)K€HUIN reoMeTpuyecKux (Guryp u
T.II.

° YMEHUE BBINOJHATh IPU MOMOIIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUS, TOCTPOEHUE rpauKoB PYyHKIUMN, AMArpaMM U T.II.

° YMEHUE UWTaTh IBE€THble (WM KOHTpPACTHbIE, UYEpPHO-OEIbIC)
penbedHbie rpaduKH 3JIEMEHTAPHBIX PYHKIUNA HA KOOPJIAMHATHOM MIOCKOCTH.

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

° BJIa/ICHUE TIpUEeMaMu MpeoOpa30BaHUsI MAaTEMATUYECKUX BBIPAKEHUMH.
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TemaTnyeckoe NJIAHUPOBAHHE 110 Y4eOHOMY KYpCY «AJredopa»

7 kjaacc

(3 yaca B Hege0, Bcero 102 yaca)

Ha3zpanue
pasnesa (TemMbl)
(4HCJ10 YacoB)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCS

BBoanbie ypoku
u YPOKH
MTOBTOPEHMUS.
Yucna u
BBIYMCIICHHUS.
PanmonanbHbie
yucna. (8 4.)

Hctopuss BO3HMKHOBEHUS anreOphl, MpeAMET M3Y4YEHUs alreOpsbl.
Myxamen 6en Myca anb-Xope3mu. [loBropenue mo remam Kypca
MaTeMaTHKU 5-6 KJIACCOB: JAEUCTBUS C pallMOHAJbHBIMU YHCIIaMH,

NPU3HAKK  JIEJIMMOCTH, IPONOPLUMM, IPOLEHTHL.  Pemenue
OCHOBHBIX 33J1ay Ha JpoOM, MPOLIEHTHl U3 pealbHOW NPAKTUKH.
PeanbHble 3aBUCUMOCTH. [Ipsmas u oOpaTHast
IIPONOPLIMOHAIBHOCTH.

HOJTy4aTh 3HAHUS 00 MCTOPHHM BO3HHKHOBCHUS
anreOpsl U TpeAMeTe H3y4YeHHs aiureOpbl, o
Huodante, o Myxamene Oen Myca anb-
Xope3Mmu;

CHCTeMaTH3UpOBaTh M oloramare 3HaHHA 00
OOBIKHOBEHHBIX U JICCATHYHBIX IPOOSIX;

CpaBHUBaTh W  yHNOPSANOYMBATE  ApoOw,
npeoOpa3oBhIBas npu HEO0OXOTUMOCTH
JECATUYHbIE  JpOOM B OOBIKHOBEHHBIC,

OOBIKHOBEHHEIC B JCCATUYHBIC, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOb;

IPUMEHSTh Pa3HOOOpa3HbIE CLIOCOOBI U PUEMBI
BBIUMCJICHHUSI 3HAYEHUN IPOOHBIX BBIPAKEHU,
coliepkKaluX OOBIKHOBEHHBIE U JECATUYHBIC
opoOu:  3aMeHSATh  NpU  HEOOXOIMMOCTHU
JECATUYHYIO Jpo0b OOBIKHOBEHHOH u
OOBIKHOBEHHYIO JIECATHIHOM, PUBOIUTH
BbIpakeHHe K ¢opMe, Hambosee ynoOHOH Uit
BBIUMCJICHUM,  MpeoOpa3oBbIBaTh  JAPOOHBIE
BBIDOKCHHSI Ha yMHOXXEHHE U  JIEJICHUE
JNECSATUYHBIX JpoOell K AECUCTBUSIM C IENBIMU
YHCIIaMHU;

ONEpUPOBATh MOHATHUEM "YHCIOBOE BhIpaKeHUE'

aQHAJIM3UPOBATh  BBIPAKEHHUS,  PACIIO3HABATH
YHUCJIOBBIE BBIPAKEHMS; HAXOAUTh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM ¢ Y4YETOM TOPSIKA
JIeNCTBUI;

pemarb 3aJaydl  HA  YacTH, MPOIEHTHI,
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MPOTOPIIMH, HA HAXOXKJCHHUE Ipodu (TIpOIeHTa)
OT BEIMYMHBI M BEIUYMHBI 1O €€ apolu
(mporieHty), apoOW  (MPOIEHTA), KOTOPBIH
COCTABJISICT OJIHA BEJIMYMHA OT JAPYTOW;
MPUBOJIUTH, pa30UpaTh, OIEHUBATH PA3IHMYHBIC
peIlIeHHs], 3aITUCH PEIICHU TEKCTOBBIX 3a7ay;
pacmo3HaBaTh M OOBSACHATH, ONUPAsCh HaA
OTIpENIeJICHUs, TPSIMO TPONOPIUOHAIBHBIE U
0o0paTHO  MPOMOPIMOHANBHBIE  3aBUCHMOCTH
MEX/y BETMYMHAMU; IPUBOIUTH TIPUMEPBI ATHX
3aBUCHMOCTEH W3 peajbHOro MHUpa, U3 JIPYTHX
y4eOHBIX TIPEMETOB;

penraTh MPaKTUKO-OPHEHTUPOBAHHEIC 334U HA
IpoOu, TPOIEHTHI, MPSAMYD H OOpaTHYIO
POTNOPIMOHAILHOCTH, TIPOTIOPITHH.

AnreOpandeckue
BBIPKEHUSI.
ToxnectBa. (9

9.)

DykBeHHbBIE BBID@KEHUS WU BBIPAKEHUS C IEPEMEHHBIMHU.
JomycTtumelie 3HAYEHUS [IEPEMEHHBIX. DOpMYyIIBL.
IIpeoOpa3oBanne OYKBEHHBIX BBIpQKEHUH, pPAacCKpbBITHE CKOOOK U
MIPUBE/ICHNE NOIOOHBIX CIaraeMbIX.

OBJIa/IETh AIreOpanyeckoil TEpPMHUHOJIOTHEH U
CUMBOJIMKOM, IIpUMEHATH €€ B Ipouecce
OCBOCHHS y4yeOHOro MaTepuaa,;

HaXOJWTh 3HAUYE€HHUsS OYKBEHHBIX BBIPAKEHUN
IpY 33JaHHBIX 3HAYCHUIX OYKB;

BBINOJIHATH BBIYUCIIEHUS IO (hopMynam;
dopMynupoBaTh  CBOMCTBA  CIOXKEHUA U
YMHOKEHHS qucen (mepemecTUTENBHOE,
COUETATENIbHOE, PAaCIpEIEIUTEIbHOE, CBOMCTBA,
CBSI3aHHBIE C HYJIEM U €MHUIIEH ), 3aIIUChIBATD UX|
B BUjie GopmyT;

NPUMEHATh  (QOpMyNbl AN palMOHAU3alNN
BBIYHCIICHUI;

COCTaBIATH  (GOpMyNly YETHOro 4YHClIa U
(GopMylly HEYETHOro YHuCIla, YHCcia, KPaTHOTO
JTaHHOMY;;

OOBSICHATB TIOHATHE TOXK/IECTBA,

BBIMOJHATh TOXAECTBEHHbIE MPeoOpazoBaHus
LIENIbIX BBIPQXKEHUH C NEPEMEHHBIMU Ha OCHOBE
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CBOWCTB CIIO)KEHUS U YMHOXCHHS: TPHBOJIUTH
moJOOHBIC  CcjlaraeMble, pPacKpbIBaTh CKOOKH,
nepe]; KOTOPhIMH 3HAK «ILTIOCY», 3HAK «MUHYCY,
MHOJKHTEIIb;

NPUMEHSTh TOXJICCTBEHHBIC IpeoOpazoBaHUs]
JUTSI YTIPOILCHHUS BRIPAKECHUH C IEPEMEHHBIMU;
MPOBOJMTH J0KA3aTebCTBO TOXKIECTB Pa3HBIMHU]
croco0amu.

VYpauenus. (8

q.)

VYpaBHeHHe u ero KOpHHU. JIMHEWHOe ypaBHEHHUE C OJHOU
IepeMeHHON. Penienue 3a1a4 ¢ MOMOIIBIO yPaBHEHUM.

OIIEpUPOBATh MOHATUSAMHU: UUCIIOBOE PABEHCTBO,
YpaBHEHHE C OJHOH IIEPEMEHHOH, KOpEHb
YPaBHEHUS, PABHOCUJIBHOE YPaBHEHUE;
IIPOBEPATH, SBILIETCS JIM KOHKPETHOE YHCIIO
KOpPHEM YypaBHEHHUS; OOBACHATb, UYTO 3HAUUT
pELlIUTh YpPaBHEHMUE;

dopmynupoBaTh M NPUMEHATH  CBOWCTBA
YpaBHEHUS;

OOBSICHATh, KAaKo€ YpaBHEHHE  Ha3bIBAETCH
JIMHENHBIM; Paclo3HaBaTh JINHEWHOE YPABHEHUE;
OnpeNeNiATh  KOJMYECTBO  KOpHEH,  crmocol
peuenus;

peliaTh ypaBHEHHUs BUja ax=D Mpu pasiuyHbIX
3HAQUEHWsIX a © D, a TakKe HECIOKHbIC
JUHEHHBbIC YPaBHEHHUS C OJHON IIEPEMEHHOM,
CBOAAIIMECS K HHMM, MPHUMEHSA IIpaBuia
nepexoga OT  HCXOJHOIO  ypaBHEHHMS K
PaBHOCUJILHOMY €My 0oJjiee MpoCTOro BUAA;
COCTaBJIATh U pElIaTh YPABHEHUE IO YCIIOBUIO
3a/1a4d, WHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3aJ1a4H IOJIY4YEHHBIN pe3ysbTar.

Oyukuuu. (14 4.)

Koopaunara Toukum Ha mnpsMol. PaccrosHue Mexay AByMsA
TOYKaMM KOOpAMHATHOM mnpsmoi. IlpsamoyronbHas cucrema
KoopAuHAT Ha TMockocTu. [loHsATHE (QYHKUMSA. BBIUKCICHUE
3HayeHud QyHkmit mo Qopmyne. I'papux dynxuu. Jlunelnas
¢byukius u e€ rpaduk. IIpsmas mponopuuoHaIbHOCTh. YTeHue

n300pakaTh Ha KOOPJIMHATHOW MPSAMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpJMHATAM;
OIepupoOBaThH MOHATHSIMHU: KOOpJMHATHAas
IUIOCKOCTB, MIPSIMOYTOJIbHAsI CUCTEMA KOOPJMHAT,
KOOPJIMHATHI TOYKH, a0CIICCa, OpJIMHATA;

65



rpaduKOB peanbHbIX 3aBHcUMOCTei. ['paduk dyHkunu y = |x|.

OTMEYaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IIO|
3aJaHHbIM  KOOpAMHATaM; CTPOMTb TIpaduKy
HECIIOKHBIX 3aBHCUMOCTEH, 3aJJaHHBIX
dhopmynamu;

ONEpHUPOBATH MMOHATUAMH: (QYHKIUA, Tpaduk
¢GyHkuuy; rpaduK 3aBUCHUMOCTH, apryMEHT
¢ynkuuu, 3HadeHue  QyHKOUM, 001acTh
OIpeieNIeHus byHKLNY; OBJIa/IEBATh
(yHKIIMOHATLHON TEPMHHOJIOTHEIH;
paccMaTpuBaTh CHOCOOBI 3ajaHus  (YyHKIMU
(popmyna, Tabnuma, rtpaduK); TPUMEHSITH,
u3y4yaTb INPEUMYIIECTBA, HHTEPIPETHPOBATH
rpadpuveckuii  crmocod  TMpEeACTaBICHUS U
aHauza pa3HOO0Opa3HOM YKU3HEHHOMU
UHpOpMaLnK;

paboratb ¢ TpadUUECKUMHU H300paKESHUSIMH,
TaOJIMIIaMH, OCBaWBaTh AaJTOPUTM BOCIPHUATHS]
rpagu4ecKkux oObEKTOB;

COCTaBJISATh TAOJIUIBI 3HAYCHUH (PYHKLUH;
UCTIOJTH30BATh HOBBIE TEPMUHBI B
MaTeMaTHYecKol peun U  (QYHKUIUOHAIbHYIO
CHUMBOJIMKY JIJISI 3aITHCH (DaKTOB;

BBIYUCIIATH 1O (OopMylie 3HaUeHue (QYHKIUH I10
3aJJaHHOMY apryMEHTY U 3HaYeHHE apryMeHTa 1o
3aJaHHOMY 3HA4YEHUIO (PYHKIUY;

HAXOJIUTh 3HAUYEHHE (QYHKIUU TI0 H3BECTHOMY]
3HaYeHHUI0 apryMeHTa M peuath OOpaTHYIO
3a1ady no rpaduky GyHKINU;

CTPOUTH TpapuKH PYHKIHI 1O TOUKaAM;
MIPUMEHSTh MOJTyYCHHBIE 3HaHUS oe|
UHTEpHpeTanun rpaduyeckoro M300pakeHus
peanbHBIX 3aBUCHMOCTEN;

ONEepUpOBATh TOHATHEM JHMHEWHHas QYHKIuS,
rpaduk nuHelHoN QyHKIUU (psiMas);
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pacro3HaBaTh JIMHEWHY0 QyHkuuio Y = KX + b,
OIUCHIBaTh €€ CBOIMCTBA B 3aBUCHMOCTH OT
3HaueHui ko3¢ purmentos K u b;

OIIEpUPOBATH MOHATHEM YTJIOBOH KOX(PHIUEHT
npsaMoii (rpaduka TUHEWHOW (HYHKIIMN);

CTpOUTHh  rpaduKu  JUHEHHOW  (YHKIIUH,
dynxumn y = [x[;

HPUBOJHUTH MIPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B
peaNbHBIX MPOIECCaX U SBICHUSX.
paccMarpuBaTh YacTHBIE CIy4aW JIMHEHHOW
GyHKIMY U UX TpaduKu;

UCCIIeI0BaTh CBOMCTBA (pyHKIMU 1O GopMyse U
1o rpauky;

CTPOUTHh TpauKHU JIMHEHHBIX QYHKIUH BUAQ
y=kx+b, y=b, y=kx;

pacno3HaBaTh MPSIMYIO MIPONOPLUOHAIBHOCTD IO
dopmyne u rpaduky;

HPUBONUTH MIPUMEPHI JTUHEHHBIX 3aBUCUMOCTEN B
peaNbHBIX MPOIECCaX U SBICHUSAX;

WCCIIeIoBaTh Kak BiuseT koddduiment K Ha
pacrionioxxenue rpaduka B KOOPIUHATHOM
IUIOCKOCTH M Ha B3alMHOE IOJIOKEHHE IBYX
rpaduKos;

HAaXOJUTh TOYKY NepecedeHusl IBYX TIpaduKoB
JIMHENHBIX byHKIUI rpaduuecku u
AQHAJTMTUYECKH.

CreneHb C
HaTypaJIbHBIM

rmokasareleM |
e¢ coiictBa. (13

9.)

Onpenenenre CTENEHN ¢ HaTypalbHBIM MTOKA3aTeleM. Y MHOKEHUE
U JIEJICHUE CTEIECHEN. BO3BEIAEHUE B CTENEHb IPOU3BEIACHUS U
crenneHu. OAHOWIEH W €ro CTaHJIapTHBIA BHIA. YMHOKEHHE
OJIHOYJICHOB. BO3BEJIEHHE OJHOUYICHA B CTENEHb. (PYHKIIMH y=x2,
y=x° 1 ux rpaduxm.

MIPUBOJUTH YHCIIOBBIE W OYKBEHHBIC MPUMEPHI
CTEIIEHW C  HaTypaJbHbIM  IIOKa3aTelieM,
OOBSICHSST 3HAYCHUS OCHOBAHHS CTEICHH U
[oKa3areyiss CTEIEHH, HaXOJUTh 3HA4YECHUS
crerneneid Buma a" (a— mo0oe paroHATbHOE
YHCII0, N— HATypaIbHOE YHCIIO);

BBIYHCIIATH 3HAYEHUE BHIpAKEHHUH BHIa a', rae N
- HaTypaJIbHOE YKCJIO0 IPH JHO0BIX a;
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HAXOJIUTh 3HAYCHUS BBIPAXEHUH, COJIepKallnx
CTENEHb C HaTypaJbHbIM I[IOKa3aTeleM, IO
MOPAAKY AEHCTBUM;
dbopMynupoBaTh, 3aMUCHIBATh B CUMBOJIUYECKOM
dopMe u OOOCHOBHIBATH CBOKCTBA CTECIICHH
(YMHOKEHUE U JIeJICHHE CTEIeHel, BO3BEICHUE B
CTEIEHb MPOU3BE/ICHUS U CTEIICHN);
IIPUMEHSATH CBOMCTBa CTEIEHU JULS]
npeoOpa30BaHMsl BEIPAKEHUN U BBIYUCIICHUH, 1151
BBEJ/ICHUSI IOHATHS HYJIEBOM CTEIIEHU YHCIIA;
OTIEPUPOBATH MOHSATUEM «OTHOWICH;
pacno3HaBaTh OJIHOWJIEH u OJIHOWJIEH
CTAaHJApPTHOTO BHJA, MPUBOJUTH OJHOWICH K
CTaHJApTHOMY BUIY;
BBITIOJIHSITH ~ YMHOXKEHHE  OJHOWICHOB U
BO3BE/ICHUE OJJHOYJICHA B CTEIICHb;
NPUMEHSATh paHee IOJyYCHHBIC
CBOICTBAX CTEIECHH.

3HaHUA O

MHOTOYJIEHEI.
(39 4.)

MHOFOLIJ'IGH n €ro CTaHHapTHLIﬁ BU/I. CJ'IO)KGHI/IC U BBIYUTAHHC
MHOTOYJIEHOB. YMHOKEHHE OQHOWIEHA HA MHOIOWIEH. BEIHECEHUE
0o0IIero MHOXKHTENA 3a CKOOKH. YMHOXXKEHHE MHOrOYJIeHa Ha
MHoOTouJIeH. Pa3iiokeHue MHOrouieHa Ha MHOXKHTEIH CIIOCOOOM
TPYNIUPOBKH. BO3BEEHUE B KBAJpaT U B KyO CYMMBbI U Pa3HOCTH
IBYX BBIp@XEeHUU. Pa3noxkeHne Ha MHOXHUTEIH C TOMOIIBIO
dbopMyn KBaJpaTra CyMMBI W KBajpaTra pPa3sHOCTH. YMHOXKEHHE
pPa3HOCTH JIBYX BBIpQXKEHUU Ha WX CyMMy. PaznmoskeHue pasHOCTH
KBa}IpaTOB Ha MHOXXHWUTCIIN. Pa3JIO)KeHI/Ie HAa MHO>XHUTCJIN CyMMLI nu
pazHoctu KyOoB. IIpeoOpazoBaHue IEIOTO BBIPAKEHUS B
MHOTOWICH. [IpruMeHeHne pa3IMuHbIX CIIOCOOOB IS Pa3iIOKEHUS
Ha MHOKHTEIH.

pacno3HaBaTb ~ MHOTOWIEH U
CTaHapTHOI'O BUJA;

IPUBOJUTH MHOTOWIEH K CTaHAAPTHOMY BHUJY;
OIIPEACIIATh CTENIEHb MHOTOYJIEHA;

BBIIIOJIHATH npeobpazoBaHus L[EJI0TO
BBIDQXECHUSI B  MHOTOWIEH  IPUBEICHUEM
MOJIOOHBIX CIIaraeMbIX, paCKpPhITUEM CKOOOK;
BBIMOJIHAT ~ YMHOXKEHME  OJHOWIEHAa  Ha
MHOTOYJIEH M MHOTOWIEHa Ha MHOIOWIEH,
OpUMEHATh  (GOpPMYNBI  KBagpaTa CyMMbl U
KBajipaTa pa3HOCTH;
UCIIOJIb30BAaTh TEPMHH
COKpAIIEHHOTr0 YMHOXEHUA"
OCYILIECTBIIATh PA3JIOKEHHE MHOTOYJIEHOB Ha
MHOXXHUTEIM TyTEM BBIHECEHUS 3a CKOOKHU
O0IIero MHOXHTENs,, NPUMEHEHUs (OpMYIIbI

MHOTI'OYJICH]

"(hopmyIbl
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pa3HOCTH KBaApaToB, (HOpMYT COKPAIIEHHOTO
YMHOXXEHUS, crloco0a IrpyNIpOBKY;
IPUMEHATh IPeoOpa30BaHUE MHOTOYJIEHOB JJIS
pelieHus] Pa3IuYHbIX 3aJady M3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 PEalIbHOM MPAKTUKH;
3HaKOMUTbHCSA c ucropuen pasBUTHS
MaTEeMaTHKH.

HOBTOpCHI/Ie n HOBTOpCHI/IC OCHOBHBIX IIOHATHH H MCTOHOB KypcCa 7 KJ1acca,

00001IEeHHE. 0000111EHNE 3HAHNI.
(114.)

BLI6I/IpaTB, INPpUMCHATL OLCHHBATDH CIIOCOOBI

CpaBHEHUA quCe, BBIYHCIICHHI,
npeoOpa3oBaHuit BBIPAXCHUI, peleHus
YpaBHEHU;

OCYLIECTBJISATh CAMOKOHTPOJIb  BBIITOJIHIEMBIX
JIEUCTBUA M CaMOIIPOBEPKY  pe3yJbTara
BBIYHCIICHH, TPEe0Opa30BaHM, ITOCTPOCHHIA;
pelaTh 3aJ1a4u U3 peaibHOM KU3HHU, TPUMEHSTh
MaTeMaTU4YeCKUe 3HAHUS I PEIICHUS 3a/1a4 U3
JIPYTUX MPEIMETOB;

pematb  TEKCTOBBIE  3aJaud, CPaBHMUBATH,
BBIOMPATH CIIOCOOBI PEIICHUS 3aa9H.

INOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KosmnuectBo yacos DJIeKTPOHHbIE

Ne HMara uugposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHust oOpasoBaTesibHbIE

padoThI padoThI
pecypcsbl

[TonsiTHe panoHanbHOrO YKCIa 1

Apudmernueckre IeUCTBUS C 1

palnoHaIbHBIMU YHCIAMHU

Apudmernueckue IeHCTBUS C 1
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pallnOHaJIbHBIMHA YUCJIaMHA

Apudmernueckue T1eUCTBUS C

4 paloHaIbHBIMU YHCIAMU
5 Apudmernueckne IeHCTBHS C
paIMoHaIbHBIMU YHCIIAMU
6 Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIIAMU
v CpaBHeHue, ynopsi04MBaHue
paIMOHATBHBIX YHCEI
8 CpaBHeHue, ynopsao4nBaHue
paIOHATIBHBIX YHCE
9 CpaBHeHue, ynops10uMBaHue
paIMOHATBHBIX YHCEI
10 Crenens ¢ HaTypalabHBIM bubnuoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HATYpabHBIM bubnuorexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HATYpaJIbHBIM bubnmnoreka [JOK
IIOKa3aTeeM https://m.edsoo.ru/7f42154¢
13 Cremnenb ¢ HATYpabHBIM bubnuotexa [JOK
[IOKa3aTenemM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
roKazaresem
15 Pemenrie 0CHOBHBIX 3avz[aq Ha apo0bwu,
MIPOLIEHTHI U3 PEAIbHON MPAKTUKH
16 Pemrenne 0oCHOBHBIX 3avz1aq Ha 1polwu,
MIPOIIEHTHI U3 PEATbHOHN MPAKTUKH
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,

MPOLCHTHI U3 peaanoﬁ MPaKTUKA
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Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,

18 MIPOLICHTHI U3 PEATbHON MPAKTUKH
19 [Ipu3Haku JeTUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIU HATypaJIbHbIX YUCell
20 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEJIA HATYPaJIbHBIX YUCEIl
21 Peanbnbie 3aBucumoctu. [lpsimas u
oOparHast MPOIOPIUOHATEHOCTH
99 Peanpnbie 3aBucumocTw. [Ipsimast u
o0OpaTHas MPONOPLHUOHAIBHOCTH
23 Peanbnbie 3aBucumoctu. [pamas u
oOparHast MPOMOPIUOHATEHOCTH
24 Peanpubie 3aBucumocTw. [Ipsimast u
o0OpaTHas MPONOPLUOHATBHOCTH
o5 KonTponbhas padota no teme 1
"Panimonanshpie yncna"
26 bykBeHHBIE BBIpa)KEHHUS bubmorexa HOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsle. JlomycTrMble 3HAYCHUS
MIePEeMEHHBIX
28 dopmysl
29 Dopmyisl
[IpeobpazoBanre OyKBEHHBIX
30 BBII)pa)KI;HHfI, paCKpZII”([I/Ie CKOOOK U BH6J_IHOTeKa LIOK
HpUBEIEHHE TOTOBHEX CIATaeMbIX https://m.edsoo.ru/7f41fafa
[Ipeobpa3oBanre OYKBEHHBIX
31 BBI:pa)KFe)HHIﬁ, paCKp}L/ITI/Ie CKOOOK U BH6J_IHOTeKa LOK
HpUBEIEHHE TOTOBHEIX ClAraeMbIX https://m.edsoo.ru/7f41fd70
32 [IpeobpazoBanre OYKBEHHBIX
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BBIPQKEHUH, PACKPBITUE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

[IpeobpazoBanue OyKBEHHBIX

33 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmoreka [JOK
MoKa3areyieM https://m.edso00.ru/7f421382
35 CBoiiCcTBa CTETICHU C HATYPAJIbHBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnorexa [HOK
MoKa3areyieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 MHorotierE! https://m.edsogru/7f42276e
bu6mmoreka [IOK
38 Muorouert https://m.edsogru/7f422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
43 @opMyIIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edsoo.ru/7f42464a
45 @opMyIbl COKpaALIEHHOTO bubnnorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12
46 dopMyIbl COKpAIIEHHOTO bubnmuotexa [JOK
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YMHOKECHUS

DopMyJIbl COKPALLIEHHOTO

https://m.edsoo.ru/7f424fd2
bubmuorexa [JOK

47 YMHOKEHUS https://m.edso00.ru/7f4251d0
48 Pazyioxxenre MHOrO4iIeHOB Ha bubnuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 Pa3znoxeHre MHOro41€HOB Ha bubnmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4iIeHOB Ha bu6mmoreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUYJICHOB Ha
MHOXHUTEJH
59 KonTponbhast padota no teme 1
"Anredpanyeckue BbIpaxeHus "
YpaBHeHue, mpaBuia
53 peoOpa3oBaHus ypaBHEHUS,
PAaBHOCUJIBHOCTh YPaBHEHH
JInHeliHOE ypaBHEHHE C OQHOU
54 IIEPEMEHHOM, pEIICHNE JIMHEWHBIX
ypaBHEHUH
JInHeliHOEe ypaBHEHHE ¢ OTHOU
55 nepeMeHHO}IIZp pelieHue nHI[Heﬁme bubmorexa HOK
. https://m.eds00.ru/7f420482
ypaBHEHM
JIuHeliHOEe ypaBHEHME C OAHOU
56 IIEPEMEHHOM, pelIeHNEe TMHEUHBIX
ypaBHEHUH
57 Pemrenne 3amay ¢ OMOIIBIO bubmuorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
59 Pemenue 3aga4 ¢ moMoIIb1o bu6mmorexa [IOK
ypaBHEHUH https://m.edso00.ru/7f420806
59 Pemrenne 3amay ¢ mOMOIIBIO bu6mmorexa [IOK
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ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenue 3agad ¢ momoliibro bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f420e6e
61 JInHenHoe ypaBHEHHE C IByMS bubnnoreka [HOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edso0o.ru/7f427¢32
62 JIuneliHoe ypaBHEHHE C IBYMS bubnmoreka [JOK
MEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHMHBIX YPaBHEHHI bu6mmoreka [IOK
63 C IByMsI IEPEMEHHBIMH https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN
C IByMsI [IE€PEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMs IIE€pEMEHHBIMHU
66 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUN
C IByMs IIEpEMEHHBIMHU
67 Pemenue cucrem ypaBHEHUN bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN brbmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
79 KonTponbhas pabota no teme 1 bubanorexka [JOK
"JIuneliHble ypaBHEHHUS" https://m.edso0o.ru/7f421044
73 KoopannaTa Touku Ha pSIMOi bubmorexa OK
https://m.edsoo.ru/7f41de76
74 YucnoBble IPOMEKYTKH bubmorexa HOK

https://m.edsoo.ru/7f41dff2
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Yucnosble IPOMEKYTKH

Paccrosnaue MECXKAY ABYMS TOYKaMU

76 KOOPJMHATHOM MPSIMOi
o Paccrosinne Mexny AByMs TOUKaMH
KOOPAMHATHOU MPSMOM
78 [IpsiMoyronbHas cucteMa KOOpAUHAT bubnmoreka [JOK
Ha IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [HOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [HOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 [Ipumeps! rpadukoB, 3a1aHHBIX
bopmynamu
84 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(i)I:IKOB peanbHBIX
3aBUCHUMOCTEN
bubnnoreka [JOK
86 Honsrie dyiciun https://m.edsogru/7f41ef06
87 I'padux pyHKIINHN
N . bubnmoreka [JOK
88 Crofictea dynicumi https://m.edsogru/7f41f078
. . bubnuorexa [JOK
89 CroficTsa dynicumii https://m.edsogru/7f41f1fe
90 Jlunelinas QyHKIUsA bubmorexa HOK

https://m.edsoo.ru/7f427282
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bubmuorexa [JOK

o1 Juneitnas gymicus 1 https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TuHETHON 1 bubnmoreka [JOK
byHKIHH https://m.edsoo.ru/7f426d1e
[Toctpoenue rpaduka TUHEHHON
93 1
byHKIIUN
94 I'paduk pynkmmm y =[x| 1
95 I'padux pynkumm y =[x| 1
96 KonTponbHas pabota mo teme 1 1 bubnuotexa [JOK
"Koopaunats! u rpapuku. @yHkuun" https://m.edsoo.ru/7f41f50a
n .
67 weroton kypea 7 acen, ofoburne 1 buGmorera LIOK
HOB KD ’ B https://m.edsoo.ru/7f429c6c
3HaHUH
n .
%8 weroton kypea 7 kracea, obofuerne 1 buGmorera LIOK
AOB P ’ B https://m.edso00.ru/7f42932
3HaHUH
n .
9 weroton kypea 7 wnacen, ofobuerne 1 buGmorera 10K
HOB VP ’ B https://m.eds00.ru/7f42a0e0
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHITUN U
100 METO (I))B Kypca 7 kiacca, 00o0mieHme 1 bubmorexa [IOK
OB IIP ’ B https://m.edsoo.ru/7f42a27a
3HaHUH
101 Hrorosast koHTpopHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METO (I))B Kypca 7 kiacca, 0000mieHme 1 bubmnorexa LIOK
HOB YD ’ B https://m.eds00.ru/7f42a900
3HaHUH
OBUIEE KOJIMYECTBO YACOB I1O 102 4

[NPOT'PAMME
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8 kiace

(2 yaca B HeeJI10, Bcero 68 yacon)

HasBanmue

pasnesa (TemMbl)

Kypca (4uci1o

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00yYAO M XCS

4acoB)
IToBTOpEeHune Crenenp ¢ HaTypaJbHbIM IIOKa3aTeleM U €€ CBOWCTBA; aKTyaJIM3UpOBATh UMEIOIIUECS 3HAHUSA U YMEHUS,
Kypca anreOpbl 7| mpeoOpa3oBaHuE IENbIX BBIPAKEHUHA. pELICHHE  JTHHEHHBIX BBITIOJIHATh TPECHUPOBOYHBIC 3aJaHUs, KOPPEKTUPOBATH

kiacca. (5 4.)

ypaBHeHui. Pemenne 3a1a4 npy NOMOLIY JIMHEWHBIX YPAaBHEHUM.

CBOM 3HAHUSA 1 YMCHUS,
OTBCYATb Ha HTOTI'OBBIC BOIIPOCHI
JOCTHIXCHHA.

Hn OLCHHBATb CBOHU

YpaBHeHus
HEpPaBEHCTBA.
CucreMsbl
JIMHEMHBIX
YpaBHEHUM.

q.)

u

(15

JIuHeitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €TI0 TpaduK.
IlonsTe cucTEMBI JIMHENHBIX YPAaBHEHUH C JABYMs II€PEMEHHBIMU.
Pemenue cucreM JIMHEWHBIX ypaBHEHUH CHOCOOOM IIOJICTAHOBKH,
criocoOoM cioxeHus. I'paduyeckuili MeTOJ pelIeHUs CHCTEM
JIMHEWHBIX YPABHEHUU C JBYMs IepeMEHHbIMH. PemieHue 3amad ¢
IIOMOILBIO CUCTEM JIMHENHBIX YPaBHEHU.

10I0UPATh MPUMEPHI AP YUCEN, SIBISIIOIIMXCS PELIEHUEM
JMHENHOI0 ypaBHEHUS C IBYMs IIEPEMEHHBIMY;
HaXOJUTb LI€JIbIE PEeLIeHUs MyTEM nepedopa;
BBIp@XaTb W3  JIMHEMHOrO  ypaBHEHHUS €
IIEPEMEHHBIMU OJIHY IIEPEMEHHYIO Uepe3 IPYTryIo;
CTPOUTH B KOOPAMHATHOHM MJIOCKOCTH IpadUK JTMHEHHOTO
YpaBHEHUs C  JByMs IIEPEMEHHBIMH;  IOJb3YACh
rpaMKoOM, IPUBOIUTH IPUMEPHI PEIIEHUS] YPABHEHUS;
pasnnyaTh MapajuleIbHbIE U IEPECEKAIOIINECS MPSIMBIE 110
UX YPaBHEHHUSIM;

HCCIIEN0BATh BOIPOC O KOJMYECTBE PEIIECHUW CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHHH Ha OCHOBE ()YHKIIMOHAJIHHO-
rpauyecKux MpeacTaBIeHUI ypaBHEHMUS,;

UCMOJIb30BaTh TpapUUECKUl METOJ sl pEeIIeHHUs] CUCTEM
JUHEHWHBIX  YpaBHEHUH €  JABYMsS  NEPEMEHHBIMU
(orpaHM4eHHO);

pemarb CUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C JBYyMS
[IEPEMEHHBIMU NIOJICTAHOBKOW U CIIOKECHUEM;

COCTaBJIATh M  pEIIaThb ypPaBHEHHE WM  CHCTEMY
YPAaBHEHUN II0 YCJIOBHUIO 3a/auyd, WHTEPIPETUPOBATL B
COOTBETCTBUM C KOHTEKCTOM 3aJaud  IOJIy4YECHHBIN
pe3ynbTar.

JBYMsI




Anrebpanyeckue
BBIPAKCHUSI.
Anrebpanueckas
Ipo0b. (22 4.)

Pannonanbehblie BelpaxeHus. Anredpanyeckas 1poos. Jlonyctumblie
3HAYEHUS! TMEPEMEHHBIX B APOOHO-PALMOHAIBHBIX BBIPAKECHUSIX.
OcHOBHOE CBOICTBO Ipo0OH, COKpaIICHNE alredpandecKux Apooei,
MpHUBEICHUE anredpandyeckux apobeil K o0lieMy 3HaMEHaTeNo.
CrnoxeHue U BIYUTaHUE Apo0eii ¢ OJMHAKOBBIMU 3HAMEHATEISIMH,
CIIO)KEHHE U BbIUMTaHUE JApoOel ¢ pa3HbIMU 3HAMEHATEISIMH,
YMHOXKEHHE Jpo0eif; BO3BeleHHE JpoOM B CTENEHb; JICICHHE
TpoOei. [IpeobpazoBanue palMOHATBHBIX BBIPAXKECHUI.
[ToacraHoBKa BBIpA)KEHUH BMECTO IEPEMEHHBIX.

byukiust y = K/X (oOparHasi mpOmopIMOHATIBHOCTE) U ee rpadpuk
(rumepOouia).

3aMUChIBaTh alre0OpanuecKue BbIpaKEeHMS;

HaxoauTb 001acThb AOITYCTUMBIX 3HAYCHHI
palrOHAJIBHOI'O BBIPAKCHUA,
BBIIIOJIHATE  YHCJIIOBBIC IIOACTAHOBKH W  BBIYUCIIATH

3HaYeHHUE JIpoOH, B TOM UHUCIIE C IOMOULIBIO KaJIbKYJIATOPA;
(GbopMynMpoBaTh OCHOBHOE CBOMCTBO anredpanyeckon
IpoOM W TPUMEHSTh €ro JJs MpeoOpa3oBaHus IPOOCii:
COKpalllaTh palUOHANIbHbIE IpOoOU, MPUBOIUTH Ipo0b K|
3aJJaHHOMY 3HaMEHAaTelllo;

BBINOJIHATH ICHCTBUS € allreOpandeckuMu Apo0simu;
BBITIOJIHATh CJIO)KEHUE, BBIUUTAHUE, YMHOXKEHUE, JIEJICHUE
U BO3BEJEHHE B CTENEHb palMOHAIBHBIX Jpolel mpy|
IpeoOpa3oBaHNUM PALMOHAIBHBIX BBIPAKEHUH C y4ETOM
nopsijika n1eicTBui;
JIOKa3bIBaThb TOXJECTBA,
apobu;

NPUMEHATHh TPEOOPa3OBAHUS BBIPAKCHUN JUIS PEIICHHS
3ajay;

BbIpaXkaTb IepeMeHHble U3 (opmyn (PpuU3nYecKux,
reOMETPHUECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYAIIUN);
pacno3Harh pyHKLIHIO Y=K/X U €€ rpaduk;

cTpouTh rpaduk (QYHKIUM 10 TOYKaM, OIMCHIBATH
CBOICTBa (YHKIMHM (OrpaHUYEHHO); AHAJU3UPOBATH U
MOKa3bIBaTh CXEMaTHUYECKH MOJI0KEHNE Ha KOOPIUHATHON
IUIOCKOCTH Tpaduka B 3aBUCHUMOCTH OT 3HAu€HUs
kor¢dunreHTa.

COZICpIKAIllUe PAMOHATBHBIC

Yucna
BBIUNCIICHHUSL.
KBanpatHbie
KOpHHU. (19 4.)

PammonaneHble W HppallMOHAJIBHBIE  YHCIA;  MHOXKECTBO
PAalMOHAIIBHBIX  YHUCEJ, CPAaBHEHUE pPAUMOHAIBHBIX  YMCEIl,
JNEUCTBUA €  palMoHalIbHBIMU  4yucnamu. l[IpeacrtaBinenue

pPallMOHATIBHOTO YHCAa JEeCATUYHON JpoObto. Pacnmo3HaBaHue
MPPAIMOHATLHEIX  uMceN.  MppanuoHambHOCTH  umcaa V2.
Hecaruunple mpUOIMKEHUS UppalMOHATBHBIX yKcen. CpaBHEHHE
uppanuoHaIbHbIX yucesl. KoHeuHble 1 OeCKOHEUHbIE 1eCATUUHbIE
Jpodu. MHOXXECTBO JEHCTBUTENIBHBIX YHCEIN; JeHCTBUTENIbHBIC

pa3BUBaTh TIPEACTABJICHHUS O YHCIAaX: OT MHOXECTBa
HaTypaJbHBIX YHUCEI JO0 MHOXECTBA JIEMCTBUTEIBHBIX
YHCET;

O03HAKOMHUTBCS ~ C  BO3MOMKHOCTBIO  MpEACTaBICHUS
NEWCTBUTEIILHOIO YMC/Ia KaKk OECKOHEYHOH IeCSITUYHOM

I[pO6I/I, NNPpUMCHATH JACCATHYHBIC HpI/IGJII/I)KeHI/IH
palrOHAJIBHBIX U UPPAIUOHAIIBHBIX YUCEIT;
1/1306pa>1<aTL ,Z[CﬁCTBPITCJ'ILHLIC quciia TOYKaMH
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grclia Kak OECKOHEYHBIC JIECATUYHBIE JPOOM. B3aMMHO
OJIHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
JIEMCTBUTENIbHBIX YHCEI U MHOXKECTBOM TOYEK KOOPIMHATHOM
npsimoii. CpaBHEHHE NEUCTBUTEIBHBIX YHCEN, apu(pMETHUCCKHE
JEUCTBUS C JCHCTBUTEIHHBIMH YHUCIIAMH.

KBaapatHeie KOpHHM; apu(PMETHYCCKUH KBaJApPATHBIH KOPCHD.
YpaBHEHHE BHAA X° = a. HAXOXK/EHHE NPUOIMKEHHBIX 3HAYCHUH
KBaJpaTHOro KOpHA. KBaapaTHbII KOpEeHb W3 MPOU3BEICHHUS U
IpoOM; KBAaPATHBIM KOPEHb M3 CTCTICHH, BHIHECCHUE MHOXHUTEIIS
W3-TI0J1 3HAaKa KOpPHS, BHECEHHE MHOXXHUTEJS I0J] 3HAK KOpHS.
[IpeoOpazoBanue BeIpaKEHUH, COJIEPKAIIUX KBAJAPATHBIEC KOPHH.

®yuknus y=vx vX+/x u ee rpaduk.
I[Ipocreiime upparroHanbHbie ypaBHeHUs |/ f (X) = a,+/f(x) =
Vg ).

KOOPJAHMHATHOM IIPSMOI;
3aITMCHIBATD, CpaBHUBATh H
JEUCTBUTCILHBIC YHCIIA,
BBINIOJIHATH, COYETasi YCTHbIE U IUCbMEHHBIC MPUEMBI,
apudmeTnyecKkue NSHCTBHS C PAIIMOHAIBHBIMU YHCIIAMU;

YHOPAA0YUBATD

OpPE/ICTABIATh  pallMOHAIbHBIC — YHCIa  JCCATHYHON
JPOOBIO;
MOJIY4UTh [peICTaBICHHUE 0 3HAYUMOCTH

JEMCTBUTEIFHBIX YUCENl B MPAKTUYECKOH NeSTeTbHOCTH
YeN0BeKa;

(GbopMyNIUpOBaTh ONPEEICHUE KBaJAPaTHOIO KOPHS U3
qrcia, apu(pMEeTHIECKOro KBaJApaTHOTO KOPHS;

MPUMEHSTH OTIEPAIMIO U3BIICUCHHS KBAIPATHOTO KOPHS U3
YHCIia, UCTIONB3YS MIPH HEOOXOAUMOCTH KaJIbKYJISATOP;
OLICHMBATh KBAJpaTHbIE KOPHH IIEIBIMH YHCIAMHA U
JECATUYHBIMU JIPOOSMU;

pacro3HaBaTh GyHKIHIO y=V'X 1 rpaduK GpyHKIHIH;
cTpouth Trpaduk (GYHKIMH 1O TOYKaM, OIHUCHIBATH
CBOICTBa byHK1HY, MOKa3bIBaTh CXEeMaTUYEeCKH
M0JIO’KEeHHE TpaduKa Ha KOOPAMHATHOM MJIOCKOCTH;
CpaBHUBaThb U  YIOPSJOYUBATh  pALMOHAIbHBIE H
UppalMOHATIbHBIE YHCJIA, 3allUCaHHBIE C  ITOMOIIBIO
KBaJ[paTHBIX KOPHEH;

HICCIIeIOBaTh ypaBHEHHE X° = A, HAXOAWTh TOYHBIE U
npuOImKEHHBIE KOpHU 11pH a > 0;

HCCIIEN0BATh CBOMCTBA KBAJPATHBIX KOPHEH, NPOBOIS
YHCIIOBbIE HKCHEPUMEHTHI C HCTOJIb30BAHUEM
KaJIbKYJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOMCTBA apHU(PMETUUYECKUX KBaJPATHBIX
KOpHEH;

NPUMEHSATH UX JUI1 TpeoOpa3oBaHus BBIPAKEHUI;
BBIHOCHTH MHOXWTEIh W3-TIOJ{ 3HaKa KOPHS, BHOCHUTH
MHOXHTEJb 110/ 3HAK KOPHS;

BBINTOJIHATh TTPEOOpPA30BAHUST BBIPAKCHHUN, COJEPIKAIINX
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KBaJIpaTHbIC KOPHHU;
U3y4aTh CIIOCOOBI OCBOOOXKIICHHS OT HPPALMOHAILHOCTH B
3HaMeHarene Apoou;

BBIDAKAaTh  IIEPEMEHHbIE W3  TI'COMETPUYECKUX U
busnueckux Gopmy;

BBIYMCIIATH  3HAUCHHWS  BBIPAKCHHUH,  COIEPXKALIUX
KBaApPAaTHBIC KOPHH, MHCIIOJIB3YySA IIpU H€O6XOZ[I/IMOCTI/I
TaOJIMIly KBaAPaTOB HATYPAIbHBIX YHCEI, KAJIBKYJISTOP;
UCIIOJIb30BaTh B XOJIC PEIICHHs 3aaad dIIEMCHTapHBIC
NpPE/ACTaBICHUS,  CBA3aHHBIE C  NPUOIIKEHHBIMU
3HAa4YCHUSIMU BCINYNH,

3HAKOMUTbHCS C UCTOPUEH PAa3BUTHsI MATEMATHKH.

IToBTOpEeHUE u
o06o6menHue. (7 4.)

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

BBIOMPATh, NMPUMEHATH, OICHUBATH CIIOCOOBI CPAaBHEHHS
qucel, BBIYMCICHWH, MNpeoOpa3oBaHUi  BbIpaXEHUM,
pelIeHUs ypaBHEHU;

OCYIIECTBJISATh CAMOKOHTPOJIb BBIIOJIHIAEMBIX JCHCTBUI U
CaMOIIPOBEPKY pe3ynbTaTa BBIUYHCIICHUH,
npeoOpa3oBaHuil, IOCTPOCHUI;

pemate 3aJaud U3 peaJbHOM JKW3HM, NPHUMEHATH
MaTEMaTUYECKUE 3HAHUA Ul PELIEHUS 3a4ad U3 JPYTHUX
IIPEAMETOB;

pemiaTb TEKCTOBBIE 3aJayd, CpPaBHMBATh, BBIOUPATH
CrocoObl peleHus 3a1auH.

9 kiace

(2 yaca B Heq1eJ110, BCero 68 yacoB)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00yYAO M XCS

[ToBTOpenwue. (44.)

[IpeoOpa3oBanue panuoHaIbHBIX BbIpaxkeHUil. IlpeobpazoBanue
BBIPAKEHUH, COIEp)KAIMX KBaJpaTHbIE KOpHU. PemieHue cucrem
JIMHEWHBIX YPABHEHUM.

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

OTBEYAaThb HA MTOIOBBIE BOIPOCH U OLICHUBATH CBOW|
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JOCTHIKCHHA.

YpaBHeHUs u | OnpeneneHue KBagpaTHOTO YPAaBHEHMs, HENOJHbIE KBAJpaTHbBIE | ® DPACIIO3HABATH KBaJpaTHHIE YPaBHEHMUS;
HEPABEHCTBA. ypaBHeHMs. KosmdecTBO KOpHEH KBaJpaTHOIO YpaBHEHHS B | ® 3aluChIBaTh (GOPMYILy KOPHEH KBAaJpaTHOIO ypaBHEHUS;
KBanparusie 3aBUCHUMOCTH OT €ro JUCKPUMHHAHTA. PenieHue KBaJpaTHBIX | ® pelIaTh KBaJAPAaTHHIE YPABHEHMS — IIOJIHBIC U HEIIOJHBIC,
ypaBHeHus. (22 | ypaBHeHuit mo Qopmyne. Pemienue ypaBHEHHId, CBOJSIIMXCS K | ® TPOBOJMTH IPOCTCHIINE HCCICIOBAHUS KBaJpaTHBIX
q.) KBaJpaTHbIM. Pemenue 3a1a4 ¢ MoOMOIIBIO KBAJAPATHBIX YPAaBHEHUM. YPaBHEHUN;
Teopema Buera. IlogOop kopHell ¢ HCHONb30BaHUMEM TEOPEMBbl | ® pELIaTh YpPaBHEHHUS, CBOJSAIIMECS K KBaJpaTHBIM, C
Buera. KBagpaTHble ypaBHEHHUs € TapaMETPOM. MIOMOLUIBIO IPE0Opa30BaHNUI;
Pemenue npoGHO-panmoHanbHbIX ypaBHeHMH. Perienue 3ajgau ¢ | @ HaOd0AaTh M aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU U
IIOMOIIBIO PAallMOHAIBHBIX YPaBHEHHUW Ha JIBM)KEHHE, COBMECTHYIO KO3 puIMeHTaMH KBaJpaTHOTO YPaBHEHUS;
paboTy U NOKYIKH. e (QopmynupoBaTh TEOpPEeMy BHETa, a TaKXe OOpaTHYIO
TEOpPEMY, IPUMEHSATH 3T TEOPEMBI JJI PELICHUS 3a]1a4;
® pemaTh TEKCTOBBIE 33/aYM ajaredparuyeckuM CIocoOoM:
NEPEeXOANTh OT CIIOBECHOH (OPMYIMPOBKH YCIOBHS
3ajjaud K anreOpanydeckoil Mojenu myTéM COCTaBJIECHHUs
YpaBHEHUS;
® pelIaTh COCTABICHHOE YPABHEHUE,
® UHTEpPIPETUPOBATH PE3YIIbTAT;
® 3HAKOMUTbHCS C UCTOPUEH pa3BUTHsI alreOphl.
YpaBHeHU u| YnucnoBble HepaBeHCTBA W UX cBoiMcTBa. OObenuHeHHWE U | ® (GOpMyIUpOBaTh  CBOMCTBA  YHMCIOBBIX  HEPAaBEHCTB,
HEPaBEHCTBA. [IEPECCYCHUE YHCIOBBIX MHOXECTB. YHCIOBBIE IPOMEXKYTKH. WUIFOCTPUPOBATh ~ UX  HAa  KOOPAMHATHOM  NPSIMOM,
HepaBencrBa. (18] OObeauiHeHHMe W MEpPECEUEHHE  YUCIOBBIX  MPOMEKYTKOB. JIOKa3bIBaTh alreOpanyecky;
q.) HEPABEHCTBO C OJHOM IEpPEeMEHHOW. JIMHENWHBIE HEpaBEHCTBA C | ® JOKa3blBaTb HEPABCHCTBA HA OCHOBE  ONPEIEICHUSA
OHOM mepeMeHHOM U wux pemeHue. CucTeMbl JHUHEHHBIX YU CJI0OBOT'O HEPABEHCTBA,
HEPaBEHCTB C OJHON NepeMeHHOl M ux pemeHue. M3o0pakeHre | ® TNPUMEHATh CBOWCTBA HEPABEHCTB B X0JI€ PELICHHUS 3ajiay; B
peuieHusl JIMHEWHOIO0 HEPAaBEHCTBA M MX CHUCTEM Ha YHCIOBOMU TOM YHCJIE JUISl OLIEHKH 3HAYEHUs BBIPAXKCHUS;
MIPSAIMOM. ® OO0BACHATH, UTO SIBJISIETCS PELICHUEM HEPaBEHCTBA C OJTHOU
IIEPEMEHHOMN M YTO 3HAYUT PEIINTh HEPABEHCTBO;
® pelarTh JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
n300pakaTh pelieHue HePaBEHCTBA HA YHCIIOBOM MIPSIMOIA;
® [IPUMEHATH IIPU  pPELICHMHM  HEPABEHCTB  CBOMCTBY
HEPaBEHCTB;
® pemaTh CHUCTEMbl JIMHEWHBIX HEpPaBEHCTB, HM300paxarh
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peLIeHUE CUCTEMBI HEPABEHCTB Ha YHUCIIOBOM MPSMON;
pelaTs ABOMHBIC HEPAaBEHCTBA.

Yucna 41
BBIUMCIICHHUS.
[Mpubnmxénnoe
3Ha4YCHHE
BEITUYUHBL (2 4.)

[TpubnmxEéHHOe 3HAYEHHE BEIMYMHBI, TOYHOCTh NPHOIMKEHHS.
Oxpyrnenne uucen. Ilpukmaka © OUEHKAa  PE3yJbTaTOB
BblunciaeHu. [lorpemuocTs npudImxeHus.

OOBSCHATh TOHSATHS MPUOTMKCHHOE 3HAYEHHE U €ro
TOYHOCTb;

UCTOJIB30BaTh pPa3Hble (OPMBI 3aMUCH TPUOIMKEHHBIX
3HAYCHMI;

aHAIM3WPOBaTh M JieJaTh  BBIBOJBI O  TOYHOCTHU
NpUOIIDKEHUs JIEHCTBUTENIBHOTO 4YHCIa MPH  pPEUIeHUH
3ajauy;

BBIUUCIIATH aOCONIOTHYIO U OTHOCUTENBbHYIO MOTPEIIHOCTH
NpUOIKEHNUS;

OKPYTJIATH EHCTBUTENBHBIC YHCIA, BBIIOIHATh MPUKUAKY]
pe3yJibTaTa BBIYMUCICHUH, OLEHKY 3HAYEHUM YHUCIOBBIX|
BBIPKEHUM.

Yucia 41
BBIUUCIIEHHUS.
CrereHp C LEBIM

MIOKa3aTeJIeM.
(10 4.)

Crenenp c 1menbiM TokaszatesneMm. CTaHaapTHas 3amucCh 4YHUCIA.
Pa3mepbl 00bEKTOB OKpYXkKAIOIIero Mupa (0T 3JEMEHTAPHBIX YaCTHUIL
0 KOCMHUYECKUX OOBEKTOB), HJIUTEIBHOCTh TIPOIECCOB B
oKpy»atoiieM Mupe. CBOICTBA CTENEHU C LENBIM MTOKA3aTENIEM.

dbopmynupoBaTh CTEIICHH C  ICIBIM
MOKAa3aTelIeM;

HaxXOJIUTh 3HAYEHUS BBIPAKCHUH, COJEPIKAIIUX CTEIECHb C
LEJIbIM OTPULIATENbHBIM [TOKA3ATENIEM;

MPEACTABISITH 3alMUCh OOJBIIMX W MaJbIX YHCENT B
CTaHJAapTHOM BH/IE;

CpaBHUBATh 4YHUCIAa W  BEJIUYHHBI,
HCITOJIb30BaHueM cterneHH 10;
WCIIOJIB30BaTh 3allUCh YHUCET B CTAHJAPTHOM BUE JIA
BBIPQXXEHHS pa3MepOB 0OBEKTOB, UIUTEIHLHOCTH TPOIIECCOB
B OKPY’KAIOIIEM MHPE;

dbopMynupoBaTh, 3aNTUCHIBATh B CUMBOJIHYECKOH (Gopme u
WJUTFOCTPUPOBATh MPUMEPAMU CBOMCTBA CTEMEHU C IEJTBIM
MoKa3aTeJIeM;

MPUMEHATh CBOWMCTBA CTEMEHW JUIA TpeoOpa3OBaHUS
BBIPAXKEHU, COAEPKALIUX CTENIEHH C LIeJIbIM TTOKa3aTelieM;
BBIMTOJIHATL JEHCTBUSA C YWUCJIAMH, 3alHdCAaHHBIMH B
CTaHAapTHOM BHJe (YMHOXEHHE, JEJCHHEe, BO3BEICHUE B
CTETEHb).

OIpe/IeIICHNE

3allTMCaHHBbIC C
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DyHKIHUH.
OCHOBHBIE
MMOHATHS.

Yucnoseie

¢dbyskun. (7 4.)

[Tonsarue ¢pynkuuu. O6IaCTh ONPENENICHUs U MHOXKECTBO 3HAUCHHI
¢byakuuu.  CrocoObl  3amanust  GyHKumid. ['paduk  yHKIHM.
CaoiicTBa (yHKIINHU, UX OTOOpaKEHUE HA TpadUKe.

UYrenue u nocrpoenue rpapukoB ¢yHkuuid. IIpumepsr rpaduxos
GyHKIMH, OTpa)XaloIMX  pealbHble  MPOLECCHl.  (DYHKIHH,
ONMCHIBAIOLIME NPAMYI0 U  OOpaTHyI IPONOPLHOHAJIBHBIE
3aBUCMMOCTH, MX rpaduku. dynxmuu y=x%, y=x3, y=vx, y=kK/X,
y=Ix|.

OIIEPHPOBATH MOHATUSAME: (PYHKIHS, 00JIACTH ONpPEACTICHHS
byHKIMKM, 00JIacTh 3HAYCHWH  (PYHKIUH, 3HAYCHUE
apryMeHTa, 3HaueHue (QyHKIIH;

BBIUUCIIATh 3HAa4YeHUs (DYHKIUH, 3aaHHBIX (opMyTaMu
(mpu HEOOXOUMOCTH HCIOIB30BaTh KATBKYISITOP);
COCTaBJIATh TAOIUILbI 3HAYEHUN (YHKLINY;

CTPOUTH O TOYKaM rpaduku GyHKIUH (OTpaHUYCHHO);
ONUCBHIBATH  CBOMCTBA  (yHKIMM Ha  OCHOBe €€
rpaUYecKOro MpeACTaBICHUS;

OIUCHIBATh CBOMCTBA 3JIEMEHTAPHBIX (yHKImiA: y=KX+b,
y=x¢%, y=x%, y=v/x, y=K/x, y=Ix[;

HaXOJUTh C MOMOIIBIO TrpapuKka QYHKIMHU 3HAYEHUE OJJHOU
U3 paccMaTpHUBAEMBIX BEIMYUH IO 3HAUEHUIO JpPYyrou
(mpuOIN3UTENBHO);

B HECJIOXKHBIX CITy4yasiX BbIpakaTb (JOpMYJION 3aBUCUMOCTb
MEX/y BEIUYHHAMU;

pacrio3HaBaTh BHJbl M3y4aeMbIX (DYHKIUM, COMOCTABIATH)
CXEMaTHUYECKH TIOJIOKEHHE HAa KOOPJMHATHOW TUIOCKOCTH
rpagukos Gyskumii Buma: y=kKx+b, y=x?, y=x3, y=vx,
y=k/X, y=|x| ¢ cooTBercTBYyIOIICH OpMYIIOIi;
UCMOJNb30BaTh  (PYHKUMOHAIBHYI0  TEPMUHOJIOTHIO U
CHUMBOJIHIKY;

UCCIIeI0BaTh MPUMEPHI Ipa(UKOB, OTPAKAIOIINX pealbHbIe
MIPOIIECCHI U SIBJIICHUS;

IPUBOANUTH TPUMEPHI MPOLECCOB U SIBICHUH C 3aJaHHBIMU
CBOMCTBAMH;

3HAaKOMHUTbCS C TIOHATHEM HENpPEpBIBHOM  (QyHKINHY;
paccMaTpUBaTh MPUMEPBI KYCOYHO 3aITaHHBIX (DYHKITHIA;

IToBTOpEeHME
00o0011IEHHE.

q.)

U
(5

[ToBTOpEHNE OCHOBHBIX TOHITHH W METOAOB KypcoB 7, 8 um 9
KJaccoB, 0000IIeHre 3HAHNH.

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

OCYIIECTBIATh CAMOKOHTPOJIb BBINIOJHSAEMBIX JEUCTBUN M|
CaMONPOBEPKY pe3yiIbTaTa BHIYMCICHUH, TPeoOpa3oBaHui,
ITOCTPOEHHU;
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pemiatb  3aJayd M3  peaJbHOM KU3HHU, IPUMEHATH
MaTEeMaTUYECKUE 3HAHUS Ul PELIEHUS 3a1ad U3 APYrux
IIPEAMETOB;

pewmiaTb TEKCTOBbIE 3aJlaud, CPAaBHUBATh, BbIOUPATH

CrocoObI pelIeHus 3a1a4u.

10 kaace

(2 yaca B Heq1eJ110, BCero 68 yacos)

HazBanue
pasaeina (TemMbl)
Kypca (4uci10
4aCcoB)

OcHoBHOE coa€cpiKaHue

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqamumxcﬂ

[loBTopenue. (3

q.)

Pemenue ypaBHeHuii u HepaBeHCTB. [IpeoOpa3zoBaHue BeIpaXKeHUH,

CoACPIKAIUX CTCIICHDL C LICJIBIM ITOKA3aTCJICM.

AKTYAJIM3UPOBATH UMCIOIIHECS 3HAHUA U YMCHHUA,
BBIIIOJIHATE TPCHUPOBOYHBLIC 3aJaHUsl, KOPPCKTUPOBATH
CBOM 3HAHUA U YMCHUS;

OTBCYATb Ha HTOI'OBLIC BOIIPOCBI W OLCHUBATL CBOHU
JOCTHIXKCHUA.

Anrebpanueckue
BEIPKCHHUS.
KBagpatHslii
TpéxusieH. (3 4.)

KBanpatsslii TpéxuineH. Pa3noxeHne kBaIpaTHOrO TpEXWIEHA Ha
MHOXUTEH.

pacrio3HaBaTh KBaJpaTHBIH TPEXUICH, HAXOIUTh KOPHU
KBaJIpaTHOT'O TPEXUIEHA, YCTAHABIMBATH BO3MOXHOCTD €T0
pa3I0KEHUs Ha MHOXKUTEIH;
packiaabiBaTh Ha MHOXXUTEIM KBAJpPAaTHBIM TPEXWIEH C
HEOTPULIATENIbHBIM IUCKPUMHUHAHTOM;
NPUMEHATh pas3JIoKeHUe KBaJpaTHOr0 TpEéX4JieHa
JU1g Tpeo6pa3oBaHUs pallMOHA/IbHBIX BbIpQXKEHUH.

DyHKIHH.
KBagparuunas
¢byskmus (8 4.)

KBanpartuunas ¢pynkuus, e€ rpaduk u coiictsa. [lapabona,
KOOP/AMHATHI BEPIIMHBI TapaboIIbl, 0Cb CHMMETPHH MapadoJIbl.
CrenenHble GYHKIIMU C HATypaJIbHBIMU MOKa3aTeNIIMU 2 U 3, UX
rpaduku u cBoiicTBa. I'paduyeckoe pemenue ypaBHeHU.

pacro3HaBaTh KBaJApaTHUYHYIO QYHKIUIO IO (popmyiie;
UCCIIEIOBATh U OMKCHIBATh CBOMCTBA (PYHKIMM y=aX? MpH a|
>0 u npu a < 0 u pyHkIMH y=ax2+n u y=a(x-m)2;

CTpOMTh W  HM300paxaTb  CXEMaTHYECKH  Tpaduku
KBaJpaTUYHBIX (DYHKIWHA, 3alaHHBIX (OPMYJIaMU BHIQ
y=ax?, y=ax’+n, y=a(x-m)% y=a(x-m)?>+n ¢ HOMOMNIBIO
11a0JI10HOB TapadoJIbL;

BBIABISITE M 0000waTh  OCOOEHHOCTH
KBaJ[paTU4HOM QyHKIMK Y = ax2 + bx + ¢;
ONpeNieNiaTh KOOPJAMHATHI BEpIIMHBI Mapaloiibl, OCh ee

rpadukal
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CUMMETpPHH, HallpaBJIEHUE BETBEH;
e crpouth rpaduk QyHKIUHU, 3aJJaHHON (opMysoi Buaa Y =
ax2 + bx +c;
® T[PUBOJIUTH MPHUMEPHl KBAJPATHYHBIX 3aBUCHMOCTEH U3
peanbHOM KU3HHU, PU3UKH, TEOMETPHH;
e pacrno3HaBaTh QYHKIHUIO y=ax°>,
® OOBACHATH PACIONIOKEHHUE HAa KOOPIMHATHOM IIOCKOCTH
rpaduka;
® JCIOJIb30BaTh ¢byHKIMOHATBHO-TpadUUeCcKIe
NPECTAaBIICHUS ISl PEIICHUS ¥ UCCIICIOBAaHUS YPaBHCHUIA,
® aHANM3UPOBATb W TPHUMEHATH CBOWCTBA HW3YYEHHBIX
(GYHKIMN IS MX TIOCTPOCHUSI.

YpaBHeHus
HEPaBEHCTBA.
YpaBHeHus c
OJHOU
nepemMeHHoi. (8

q.)

JIuneiiHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIUXCA K
nuHerHbIM.  KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHMI,
CBOJAIIUXCS K KBaapaTHbIM. bukBagparHbie ypaBHeHus. [Ipumepsl

peuieHuss  ypaBHEHUM  TpeTbed U YEeTBEPTOM  CTENEHeH
pa3joKeHUEeM Ha MHOXUTENH. PemieHue ApoOHO-parMOHATBLHBIX
ypaBHeHu. PemieHne TEKCTOBBIX 3agad  anreOpanvyecKum
METOJ0M.

® OIpeEeNATh CTENEHb LEI0r0 YPaBHEHUS;

pacrio3HaBaTh LieJible U IPOOHbIE YPaBHEHUS;

® pelaTh JUHEWHbIE U KBaJlpaTHbIE YPAaBHEHUS, YpPaBHEHUS,
CBOJAIIMECS K HUM, IpocTeiiine ApoOHO-paliOHaIbHbIE
YpaBHEHUS;

® Dpelmarb YPaBHEHHsS TPETbe M YETBEPTOM CTENEHH ¢
MOMOUIBIO PA3JIOKEHUS Ha MHOXHUTEIM U BBEACHUSA
BCIIOMOTATENbHBIX ~ TEPEeMEHHBIX  (METOA  3aMEHBbI
MIEPEMEHHOI), B YacTHOCTU peuiarb OWKBaJpaTHBIC
YPaBHEHHS;

® pemarh APOOHO-pallMOHAIBHBIE ypaBHEHUS, CBOAS HUX K
LIEJIBIM YPaBHEHUSAM C MOCJIENYIOIIEN TPOBEPKOI KOpHEN;

® HaxoAWTh 00JacTh JAONYCTUMBIX 3HAUEHUU MEpEMEHHOU B
JpOoOHO-pallMOHAIbHOM YpaBHEHUH, COTJIACOBHIBATh KOPHHU|
ypaBHenus ¢ O/13;

® rpeniaraTb BO3MOXKHBIE CIIOCOOBI PEIIEHHUS TEKCTOBBIX
3aja4, OOCYXIaTb WX U pelaTb TEKCTOBbIE 3aJaud
PasHBIMU CIIOCOOAMU;

® 3HAKOMUTBCH C UCTOPHUEN pa3BUTHUS MaTEMATUKH.

YpaBHeHUs u
HEpaBEHCTBA.
KBanparusie

KBa,Z[paTHBIC HCPABCHCTBA U UX PCUHICHUC.
Pemenne HCPaBCHCTB MCTOAOM MHTCPBAJIOB.

® YHuTaTh, 3aI1MChIBATh, IIOHUMATh, HHTCPIPETUPOBATDH
HCPABCHCTBA, UCITIO0JIb30BaTh CUMBOJIMKY U TCPMHUHOJIOTHIO,
® BBIINOJIHATH HpCO6pa3OBaHI/I${ HCPAaBCHCTB, HWCIIOJIb30BATHh
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HepaBeHcTBa. (6

q.)

JUIs IpeoOpa30BaHus CBOMCTBA YHCIOBBIX HEPABEHCTB;
pacrio3HaBaTh JMHEHHBIE U KBaJIpaTHbIE HEPABEHCTBA;
pelaTth KBa/IpaTHbIE HEPaBEHCTBA, HCIIOJIb3YS
rpaguuecKue npeicTaBlIeHus;
pemath KBaJpaTHbIE HEPAaBEHCTBA M HEpaBEHCTBa Ooiee
BBICOKOM CTENEHU METO/I0M UHTEPBAJIOB;
pelaTh CUCTEMbl HEPABEHCTB, BKJIIOUYAIOLIUX KBAJpaTHOE
HEpPaBEHCTBO;
OCBauBaThb U IPUMEHATb HEPABEHCTBA IIPU pelleHUH
pas3/IM4YHbIX 3a/iay, B TOM qucje
IPAaKTUKO-OPUEHTHUPOBAHHBIX.

YpaBHeHus
HEpaBEHCTBA.
Cucremsl
ypaBaenuii. (6

q.)

VYpaBHeHHEe ¢ ABYMs IIepeMEHHbIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU M €€ DEILCHHE.
Pemienue cucreM ByX ypaBHEHHi, OJJHO U3 KOTOPBIX JUHEHHOE, a
apyroe — BTOpod creneHu. ['paduueckas uHTEprpeTaLus
CHCTEMbl YpaBHEHHH C IByMsl IEpEMEHHbIMU. Perienne TeKCTOBbIX
3a/1a4y aNredpandeckuM crocooom.

OCBaMBAaTh U MPUMEHATh NPUEMBI PELICHUSI CUCTEMBI JBYX
JIMHEVHBIX YPAaBHEHUW C JABYMS MEPEMEHHBIMH U CHCTEMB]
JIBYX YpaBHEHHH, B KOTOPbIX OJIHO YPABHEHUE HE SIBISAETCA
JIMHCHHBIM;

HCIO0Ib30BaTh (GbyHKIIMOHATBHO-TpaduIeCcKue
MPEICTaBICHUS JJI1 PEUICHUS] U UCCIEIOBAHUS YPABHEHHUI]
U CHCTEM;

aHATM3UPOBATh TEKCTHI 33/1a4, PEIIaTh UX aNre0pandeckum
CIocoOOM: TEPEeXOAUTh OT CIOBECHOW (POpPMYITHPOBKU
YCJIOBHS 3aJladydl K alreOpanyeckod MOJENH TyTEM
COCTaBJICHUSI CUCTEMbI YPABHEHHUM; PEIIATh COCTABJICHHYIO|
CHUCTEMY YPAaBHEHUI; HHTEPIIPETUPOBATH PE3YJIbTAT;
3HAKOMMTBCS C UICTOPUEN Pa3BUTHS MATEMATUKHU

VYpaBHeHUs u | I'papuueckast nuuTeprpeTanysi HEPaBEHCTB U CUCTEM HEPABEHCTB C UMETh NpeACTaBlIeHUuEe 00 N300paKeHNH Ha KOOPAUHATHOU

HEPABEHCTBA. JBYMsI IEPEMEHHBIMHU. IUIOCKOCTH MHOXECTBA PEIICHWH HEPABEHCTBA C ABYMs

HepasenctBa ¢ MEPEMEHHBIMH C TIOMOIIBI0O TMPUMEPOB HA TOTOBBIX

JBYMSI pPUCYHKaX.

nepeMeHHbIMH (2

q.)

Yucnossle Ilonstue YK CIIOBOU MIOCJIE0BATEIBHOCTH. 3ananue OCBaMBaTh M TPUMEHATHh MHJCKCHbIE OO0O3HAYEHUS,

IOCJIEI0BATENbH | MOCIENI0BATEIbHOCTH PEKYppPEeHTHOW Qopmysnoil u  Qopmymoi CTPOUTh pEueBble BBICKA3bIBAHUS C MCIOIb30BAaHUEM

octu. (20 4.) n-rouwieHa. Apu@meTrnyeckas U TeOMEeTpUYecKas MpPOTrPecCuu. TEPMHUHOJIOTHH, CBSI3aHHOM C MOHITHEM
dbopMynbl N-ro  uieHa apuMeTUYecKo M TeoOMeTpHYEeCKOn MIOCJIEI0BATEIBHOCTH;
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MPOrPEeCcCUi, CyMMBI MEPBBIX N wWieHOB. M300pakeHHe UJICHOB
apu(MeTUYecKoil M TreoMeTPHUYECKON MpOorpeccuil TOYKaMHU Ha
KOOPJAMHATHOM IUIOCKOCTH. JIMHEHWHBIA W 3KCIIOHEHUMAJIbHBIN
pocT. CIOXHBbIE IPOLEHTHI.

aHAJIN3UPOBATh bopmymy n-ro qJieHa
IIOCJIEJOBATEIBHOCTH WJIM PEKYPPEHTHYIO (GOopMyly U
BBIYMCIIATH YJICHBI HOCJIGI[OB&TGJIBHOCTeﬁ, 3aJaHHBbIX
3TUMHU (HOPMYITAMH;

yCTaHaBIMBaTh  3aKOHOMEPHOCTH B
IIOCJIEIOBATEIbHOCTH,  €CIIM  BBINHMCAHBbI
HECKOJIBKO €€ YJICHOB;

pacro3HaBaTh apU(PMETUYECKYI0 M TIE€OMETPUUYECKYIO
IIPOrPECCUH MPU PA3HBIX CIIOCO0AaX 3a/laHus;

pelath 3ajayd ¢ MCIOJIb30BaHUEM (opMys N-ro djeHa
apu(METHYECKOW H  TEOMETPUYECKOH MpPOrpecCui,
CYMMBI IEPBBIX N YJIECHOB;

n300paxkaTb WIEHbl IIOCJIEI0BATEIbHOCTH TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTH (OrPaHUYEHHO);
paccMaTpuBaTh NPUMEPBI NPOLIECCOB W  SBJICHUW U3
peasbHOM JKM3HM, WIUIIOCTPUPYIOIME H3MEHEHHE B

MMOCTPOCHUHU
nepBbIe

apuMeTHYecKoil  mporpeccHH, B  TCOMETPHUYECKOM
MPOTrPECCUU;
pelmars 3a/1a4H, CBSI3aHHBIE c YU CIIOBBIMU

MOCNIEOBATENbHOCTSIMA, B TOM YHCJIE 3aJadyd W3
peasbHOM JKU3HU;

peiiaTth 3aJa4dr Ha CJIOXHBIC MNPOUCHTLI, B TOM YHCIIC
3aJaud U3 pealbHON NpPaKTUKU (C MCIOJIb30BaHUEM
KaJIbKYJISTOPA);

3HaKOMHTbCS C UCTOPHEH Pa3BUTHS MaTEeMaTHKH.

IToBTOpEHUE,
o0o01enue,
CUCTEeMAaTH3aIIH
3HaHui. (12 4.)

Yucna w©  BbUMCIEHUS (3alMCh, CpaBHEHHWe, JeHCTBUA C
NEHCTBUTENIFHBIMA ~ YHCIIAMH, YHUCIIOBasl TpsMasi; TPOIEHTEHI,
OTHOILEHHsSI, MPOMOPLIMHU; OKpYIJIIEHUE, NPHOIMKEHHEe, OLEHKA;
pelleHne TEKCTOBBIX 33/1a4 apu(METHYECKUM CIIOCOO0M).

ONCpHUpOBaTh IMOHATHAMHU: MHOXECTBO, IMOJMHOXECTBO,
Or€panv HaaJ MHOXKXCECTBAMMU;

HCIIOJB30BaTh rpa(bnqecxoe MMPpEACTABJICHUC MHOXKCCTB
IJId OIMHUCAaHHA PCAIbHBIX IPOHCCCOB U ﬂBHeHHﬁ, npu
PCHICHUHU 3a1a4 U3 APYIrux y"-IC6HLIX npeaAMETOB;
AKTYaJIM3UPOBATH TEPMUHOJOTHUIO u OCHOBHBIC
I[CI>'ICTBI/IH, CBA3aHHBIC C YUCIIAaMH: HATYpPaJIbHOC YHCIJIO,
IpoCTOC U COCTABHOC YHCIIA, ACTIMMOCTHL HATypaJIbHBIX
YUCCJI, TMPU3HAKHU OCIMMOCTHU, NCJIO0C YHUCIO0, MOAYJIb
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yrcna, OOBIKHOBEHHass M JECATUYHas  JApoOw,
CTaHJApTHBIN BUJ YHCIA, apu(PMETUUECKUN KBaJpATHBINA
KODEHb;

BBINIOJIHATh JEMCTBUSA, CPAaBHUBATh M YIOPSAA0YMBATH
YHUCIIa, IPEICTaBIATh YUCIA HA KOOPAMHATHON IMPSAMOH,
OKpYIJISATh YHCIIa;

BBIIIOJHATh  NPUKUIKY M OLEHKY  pe3yJsibTara
BBIYMCIICHHI,

peliaTh TEKCTOBBIE 33Ja4l apU(PMETHUECKUM CIIOCOOOM;
pelarh MpakTUYECKUe 3a/lauu, COIEpKallie MPOLEHTHI,
JIOJIM, YacTH, BBIPAXKAIOIIKME 3aBUCUMOCTU: CKOPOCTb—
BpPEMS—PACCTOSHUE, [IeHa —KOJINYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IPOU3BOAUTEIBLHOCTD TPYAQ;
pa3bupatb peabHble KU3HEHHBIE CUTYallUH,
(dbopMyIHpOBaTh WX HA SI3BIKE MATEMAaTHKH, HAaXOIHUTh
pelieHue, OpUMEHsAs  MaTeMaTHUYecKud  ammapar,
MHTEPIPETUPOBATH PE3YNIbTAT.

Anrebpanueckue BbIpakeHHs (MpeoOpa3zoBaHME anredpanyecKux
BBIPQKEHUH, JOMyCTUMBIC 3HAUCHHS).

ONEpUPOBATb  IOHATUSAMU:  CTENEHb C  LEIBbIM
rokKasaresaeM, apu(pMETHUYECKHl KBaJIpaTHBI KOpPEHb,
MHOTO4JIeH, anredpanyeckas 1poOb, TOKIECTBO;
BBIITOJIHATh OCHOBHBIE JCHCTBUSA: BBIIOJHATH PACUETHI
o bopmynam, peoOpa3oBbIBATH Lesle,
JNPpOOHO-pallMOHAJIbHBIE BBIPAXEHUSI U BBIPAXKEHUS C
KOPHSIMH, PEaIu30BbIBATH PA3JI0KEHUE MHOIOYJIEHA Ha
MHOXKUTEJIM, B TOM YHCJIE C HCIIOJIB30BAaHUEM (POpMYI
Pa3HOCTHU KBAaJAPATOB U KBaJpaTa CyMMBI U Pa3HOCTH;
HaxOJWUTh JONMYCTUMBIE 3HAYEHUs IEPEMEHHBIX IS
JpoOHO-pallMOHATIBHBIX BRIPAKEHHH, KOpHEH.

YPaBHeHI/ISI, HCpaBCHCTBA MW HUX CHUCTCMBbIL (MGTO)II)I peuicHusd,
pCeIICHUC 3a1a4 IIpHU IMOMOIIH ypaBHCHI/Iﬁ n CUCTEM ypaBHeHPIﬁ)

OIICpHUPOBATH IIOHATUAMMU. YpPaBHCHHUCE, KOpPC€Hb
ypaBHEHUS, CTETICHb ypaBHEHUS, TUHEHOoe
HEpaBEHCTBO, KBAJpaTHOEC HEPABEHCTBO, CHCTEMa
ypaBHEHUH, CHCTEMa HEpPaBEHCTB, PaBHOCUJIbHBIC
npeoOpa3oBaHMs;

aKTyallu3UpOBaTh  OCHOBHBIE  METOJBI  pPEIICHUS
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YpaBHEHUM, HEPABEHCTB U UX CUCTEM;
pelIaTh TEKCTOBBIE 3a]a41 alre0panyeckKuM CrocoooM.

@yHKIMM  (IOCTPOEHHE, CBOMCTBA  HM3YYEHHBIX
rpadu4eckoe peleHre ypaBHEHUH U UX CUCTEM).

byHKIHUH;

ONIEepUPOBATh MOHATHAMH: (PyHKIMS, rpadpuk QyHKIHH,
Hymd  (QYHKIOUHM, TIPOMEKYTKH  3HAKOMOCTOSHCTBA,
MPOMEKYTKH BO3pAcTaHus, yObIBaHUS, HauOoibIIee U
HavMeHbIIee 3HaYeHUs (PyHKINY;

aHaM3UpOBaTh, CPABHMBATH, OIMCHIBATH CBOWMCTBA
(hyHKIHHA, CTPOUTH MX TpaduKy;

OTIEPUPOBATH TOHSATHSIMH: npsiMast
HPONOPIIMOHATIBHOCTB, OOpaTHas MPOIOPIHOHAIBHOCTS,
nuHeHHas QyHKIMA, KBaJpaTuyHas GyHKIuUs, mapadoia,
runepbona;

UCTIONIb30BaTh TpapuKu MJIsi  ONPENCICHUST CBOICTB,
IPOLIECCOB W 3aBHCUMOCTEH, IS pelIeHus 3anad H3
JPYTrUX y4eOHBIX MPEJAMETOB U PEATBbHOM KU3HH;
MOJEIMPOBAaTh C IOMOLIbIO TpadUKOB peaybHbBIC
IPOIIECCHI U SIBICHUS;

BBIpaXKaTh bopmynamu 3aBHCUMOCTH MEXTY
BEITMYNHAMH.
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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, OucceKTpuca, UX CBOMCTRA.

PaBHOOenpeHHBII M  pPaBHOCTOPOHHUN TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMblx. Cymma  yrios
TPEyroJbHUKA. BHEIIHUE yIiIbl TPEYroJIbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPAMOYTOJILHBIX TPEYTOJILHUKOB. [IpAMOYTOJIbHBIA TpEyronbHuK ¢ yriom 30°,

HepaBencTtBa B reoMeTpuM: 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

[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe wmecto TOuYeK. buccekTpuca yrima H - CepeaWHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

Jlomanasi, MHOroyroJibHUK. YetslpéxyrosbHuku. Ilapamienorpamm, ero
MpPU3HAKM U CBOMCTBA. YacTHbIe cliydyad MapauieorpaMMoB (IIPSIMOYTOJIbHUK,
poMmO, KBagpaT), UX MPU3HAKKA U CBOMCTBA. Tpamerusi, paBHOOOKas Tpamerus, eé
CBOWCTBA U npu3HaKu. [IpsmMoyronpHas Tpaneuus.

Merton ynBoenus meauansl. LleHTpanbHas cumMmMeTpusl.

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

CaoiicTBa miioniaae reomeTpuueckux ¢Guryp. @opMmynbl Ui IUIOMIAAA
TpPEYroJibHUKa, NapajuienorpamMma, pomOa u Tpanenud. OTHOIIEHHE IUIOMIAIeH
noJ00HBIX (Uryp.

Brruuciienue miomanen TpeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
oymare.

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

[IpeobpazoBanue mogoOus. [Tomobre COOTBETCTBEHHBIX 3JIEMEHTOB.

[Tonobue TpeyronbHUKOB, KOod(pduuueHT nomodbus. IlpusHaku mogoOus
TpeyroJbHUKOB CpemHsisi JWHUS TpeyroibHuka. [IpuMeHeHne mnomoOusi mpu
pEelIeHNN NMPAKTUYECKNX 3a4ad.



9 kace

CuHyC, KOCHUHYC, TaH['€HC OCTPOrO YIJIa HPSAMOYTOJIbHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuroHomerpuueckue (HyHKIUU
yrios B30°,45° n60°.

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
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHue AByX OKpykHocrel. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

TeopemMa 0 MNPOU3BENEHUHU OTPE3KOB XOpA, TEOPEMBI O IPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, imMHa  (MOAydb) BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, olepauuy Hajx Bekropamu. CpenHsas JNHHUS Tpamnenuu.
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 kiace

Cunyc, xocuHyc, TaHrenc yriaoB or O go  180°.OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpaxkTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

CkansipHO€ NPOU3BENECHUE BEKTOPOB, IPUMEHEHUE JUISl HAXOKIAECHUS JUIUH U
YIJIOB.

IIpaBuibHBIE MHOTrOYroJIbHUKH. JlnmHa OKpykHOCTH. ['pagycHas wu
paavaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUWKEHUsl TJIOCKOCTH W BHYTPEHHHE CUMMETpUu (Guryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

I[Inanupyemble mNpeaMeTHbIE pe3yJabTaThl OCBOEHHUSI yY4eOHOr0 Kypca
«I'eomerpus»
7 kJ1ace
° Pacno3HaBaTh M3y4eHHbBIE T€OMETpPUUECKUE (PUTYPBI, ONPEAEATh UX
B3aMMHOE pPAaCIOJIOKEHUE, U300paxkaTb T'€OMETpUYECKUE (UTyphl; BBITIOJHATDH
YepTEeXH MO YCIOBHIO 33/1a4H;

L] HU3MEPATH JIMHEHUHBIC U YTJIOBBIC BCJIMYMUHBI,
® pemars 3a/la4ur Ha BBIYUCIICHUC JJIMH OTPE3KOB U BCIIMYHH YIJIOB,
® JAcJIaTb Fp}I6y}O OLICHKY JIMHEUHBIX U YIJIOBBIX BCJIMYMUH IIPEIAMCTOB B
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peaslbHOM KHU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB; pazinyaTh pa3sMepbl ITHX
OOBEKTOB 110 MOPSAAKY BETUUHUHBI;

® CTPOUTH YCPTCKU K ITCOMCTPUUCCKUM 3aladaM,

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

® IMPpOBOJAUTH JOTUYCCKHUC PaACCYIKACHUA C HUCIIOJIb30BAHHUCM
IrCOMCTPHUUCCKUX TCOPCM,

L] IIOJB30BATHCA IIpU3HAKaMH PaBCHCTBA MpAMOYTOJIBHBIX

TPEYTrOJbHUKOB,  CBOMCTBOM  MEIMaHbl, IPOBEAEHHOM K  TMIOTEHY3€
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKUX 3a1a4;

° OTIPEEIITh MAPAICIBHOCTh MPSMBIX C MOMOIIBIO YTJIIOB, KOTOPHIC
o0pasyeT ¢ HUMU CEeKyIlas;

° pemaTh 3a7a4M Ha KJIeT4yaToi Oymare;

° MPOBOJUTh BBIUUCICHUS MW HAXOAWTh YHCIOBbIE KM OYKBEHHBIE

3HAQYECHUA YIJIOB B I'€OMETPUYECKHUX 3a1adax C HUCIOIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX IIPU [EPECEUYECHUU JBYX
[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 HpOCTGfIIHHMH recOMCTPpUICCKNMN HCPABCHCTBAMU,
ITIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICIJI,
L IMPOBOJUTE OCHOBHBIC TCOMCTPHYCCKHNC IIOCTPOCHUA C IIOMOUIbIO

LHUPKYJIS U JIMHEUKU.

8 kimace

° Onpenensaty MapauIeIbHOCTh MPSMBIX € IOMOIIBIO PAaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 10 TOUYEK APYTrOr MPSIMOM;

° BJIAJETh OHATHEM I'€OMETPUYECKOTO0 MECTA TOYEK;

° YMETb OIpPEAesATh OUCCEKTPUCY YIJIa U CEPEAUHHBIN MEePIEHIUKYIIAP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOYEK;

° pacno3HaBaTh OCHOBHBIE BBl YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU MPU PEIICHUU 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 MNpPHU3HAKW TOJ00MS TPEYTrOJbHUKOB B  PELICHUU
reOMETPUYECKUX 3aa4;

° noJyib30BatThesl Teopemont [ludaropa g pemeHus: reoMeTpuIeckux u
PaKTUYECKUX 33]1a4;

° CTPOUTh MAaTEMAaTHYECKYI0 MOJEIb B MPAKTHYECKUX 3a7adax,

92



CaMOCTOATCIIbHO ACJIaTh ‘-IepTé)K H HAXOJUTb COOTBCTCTBYIOIIUC JIJIMHBI,

° BBIUUCTIATH (pa3NMUYHBIMUA CrIOco0aMH) TUIOMIAAb TPEYrOJIbHUKA |
TUTOIIA/T MHOTOYTOJIBHBIX QUTyp (TIOTB3YSCH, Te HEOOX0IUMO, KATBKYIISITOPOM);

° BJIQJICTh TMOHATHSIMH TIpeoOpa3oBaHUS TOM00WS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ0OHBIX (UTYD;

° 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 MPAKTUUECKUX 33/1a4ax;

° NPUMEHATh TOJIY4YEHHBIC 3HAHWS Ha TIPAKTUKE — CTPOUTH

MaTEMAaTH4YCCKUEC MOACIM HJIAd  3adad peaJIBHOﬁ JKN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIHMEC BBIYHUCJICHHUA C IPUMCHCHHUEM HOI[O6I/I$I.

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

® IIOJIB30BATHCA OCHOBHBIM TPHUTOHOMCTPHYCCKHM TOXIACCTBOM JJIA
HaXO0XACHHA COOTHOIIICHUI MCKAY TPUTOHOMCTPUYCCKUMHA BCINYHNHAMMU,
L BJIaACTh ITOHATHUEM KacaTeJIbHON K OKPY>XHOCTH, II0JIb30BATHCA

TEOPEMON O MEPNEHIMKYISIPHOCTH KAacaTEIbHOM M paguyca, MNPOBEAEHHOIO K
TOYKE KACaHUS;

L IMOJIB30BATHCA TEOpEMaMH O IIPOU3BCACHHHN OTPC3KOB XOpA, O
IMPOU3BCACHHUHU OTPE3KOB CCKYIIUX, O KBAApaTc K&C&TGJ’IBHOﬁ;
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 TIOHSATHEM ONMCAHHOH OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH,
yMETh HaXOUTh €€ LICHTP;
° MOJIb30BaThCsA  (pakTamMM O TOM, UTO OHCCEKTPHUCHI  YIJIOB

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

° BJIAJICTh IIOHATHEM OIMCAHHOTO YETBIPEXYTOJbHUKA, IPUMEHSTH
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJbHUKA ITPU PELIEHUH 3a/1a4;
° MOJIb30BATbCA  BEKTOpPAMH, I[IOHMMaTb WX TEOMETPUYECKHN U

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

® BJIaACTh IIOHATHEM Cpe)IHCﬁ JJMHUM Tpancuuu, IIPUMCHATH ec
CBOMCTBO IIpHU pCHICHUHU I'COMCTPHUUCCKHX 3ada4;
L] NPUMCHATH  IMOJIYYCHHBIC 3HAHHA HaA IPAKTHUKEC — CTPOUTH

MaTeMaTHYeCKUe MOJEIM Ui  3adad peajbHOM JKU3HM U MPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHUEM MOI00USI U TPUTOHOMETPUUYECKUX
byHKIM (MTOJIB3YACH, TNIe HEOOXOANMO, KaTbKyIATOPOM).
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10 kaacc
° 3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPHIX YIJIOB, HAXOAUThH C MX
MOMOIIBI0 Pa3IMYHBIC DSJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («peIiecHue
MPSMOYTOJILHBIX TPEYTOJIbHUKOBY);

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

pPa3IMYHBIX 3JEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY), TPUMEHSATH
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 MTPAKTUYECKUX 33]1aY;

° BIAJECTh IOHATUSAMU  IPABWIBHOIO  MHOTOYI'OJIBHHKA, JJIMHBI
OKPYXHOCTH, JUIMHBl JyTH OKPYKHOCTM W PAJWaHHOM MeEpbl yIia, YMETh
BBIYMCIIATH IUIONIAJb KPyra M €ro 4acTed NPHUMEHSTh IOJyYCHHBIC YMEHUS B
IIPaKTUYECKUX 3aa4ax;

° HAaXOJUTh OCH (WM UEHTPBhI) CUMMETpUU QUTYp, TPUMEHSThH
JBM>KEHUS TJIOCKOCTU B MPOCTEUIIINX CITydasiX;
° NPUMEHSTh TOJY4YEHHbIE 3HAHUS Ha TPAKTUKE — CTPOUTH

MaT€MaTUYeCKHe MOJENM JUId 33Jad peajlbHOM JKU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BHIYUCICHHS C IPUMEHEHHUEM TPUTOHOMETPUUYECKUX (PYHKITHIA
(moJIB3YSICh, T/I€ HEOOXOANUMO, KAJTbKYJISITOPOM).

CunenuajibHble NpeIMeTHbIE Pe3yJbTAThI:

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

° YMEHUE BBINOJHATh TMPU TOMOIIU YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUS, TOCTPOeHUE TPadUKOB PYHKIIUN, AHArPaAMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX (QYHKITUNA HAa KOOPIAUHATHOM TMJIOCKOCTH.

° BIAJICHUE TPaBWIAMH 3alMCH  MaTeMaThyeckux GopmMyn U
CHEIMaTbHBIX 3HAKOB.

° BJIAJICHUE TIPUEMaMH IPeoOpa30BaHUSI MATEMATHICCKUX BBIPAKCHUH.
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TemaTnueckoe nIaHUpoBaHue Mo yuedOHomy Kypcey «I'eomerpusp

7 kjaacc

(2 yaca B HejeJ110, Bcero 68 yacoB)

Ha3zBpanue
pasaena (TemMbl)
Kypca (4uciio

OcHOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aI0IIHMXCH

4acoB)
HauanbHbie [Ipocreiime reoMeTpuuecKue 0OBEKTHI: TOUKA, PsIMast, OTPE30K, (opMynHpOBaTH OCHOBHBIE TOHATHUS U OTIPE/ICICHUS;
reOMEeTpUYECKUe | Jyd, YTOJI, MHOTOYTOJbHUK, JTJOMaHasl. pacro3HaBaTh, H300paxarb U 0003HAYATh U3YYCHHBIE

ceenenus. (14
4acoB)

PaBeHCTBO reomMeTpuyecKux GuUryp.

CpaBHEHHE OTPE3KOB U YIJIOB.

N3mepenne OTpe3KoB: JJIMHA OTPE3Ka, €AUHULIBI U3MEPEHU,
U3MEPUTEIIBHBIE HHCTPYMEHTBHI.

H3mepenue yrios: rpagycHasl Mepa yIia, i3MEpEeHHUE YIII0B Ha
MECTHOCTH.

[lepneHuKynsIpHBIC IPSAMBIE: CMEXHBIE U BEPTUKAJIBHBIC YTJIbI,
NIEPIEHIUKYJIAPHBIE IIPSIMBIE, IOCTPOEHUE NMPSMBIX YIJIOB Ha
MECTHOCTH.

Paborta ¢ npocTelmmMu yepTexamu.

[IpakTrueckue 3agaHus U 3a/1a49u.

reoMeTprUYecKue (PUTypHhl, OMPEAEIIATh HX B3aUMHOE
pacIonoXeHue,

BBIMNOJIHATH YEPTEXK IO YCIOBUIO 33/1a4u;

IIPOBOAMTH IIPOCTEHIINE TOCTPOCHHUS ¢ IOMOIIBIO
JINHEHKY,

U3MEPATH JINHEHHBIE U YIJIOBBIE BETUYHHbI
TeOMETPHUYECKUX U MPAKTUIECKUX 0OBEKTOB C IOMOIIBIO
U3MEpPUTENIbHBIX MHCTPYMEHTOB (JIMHEIKa, MaciiTabHas
JUHEeNKa, pyJeTKa, TPAHCIIOPTUP, YEPTEKHBIN YTOJIbHUK);
OTIpeNIeNIATh «Ha IJ1a3» pa3Mephl pealbHbIX 00BEKTOB,
IPOBOAMTH IPyOYIO OLIEHKY UX pPa3MEpOB;

pelaTh 3aa4y Ha BBIYUCIIEHNE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB;

pelaTh 3aja4i Ha B3aHMHOE PacIOIOKEHUE
FeOMETPUUYECKUX PUTYD;

IPOBOJUTDH KJIACCU(UKALIUIO YITIOB, BEIUUCIIATH
JMHEWHbIE U YTJIOBbIE BEJIMUHHBI, TPOBOAUTD
HE00XO0/IMMBIE JI0Ka3aTeNIbHBIE PACCYXKICHUS;
3HAKOMMTHCS C UICTOPHEH pa3BUTHUSI TEOMETPHUH.

TpeyrojibHUKH.
(22 yaca)

TpCYTOJ'ILHI/IK n €ro 5JICMCHTHI.

ITonstue o PaBHBIX TPEYTOJbHUKAX U IICPBUYHBIC ITPCACTABICHUA O

PaBHBIX (KOHTPYIHTHBIX) (QUTYpax.

Tpu mpu3Haka paBeHCTBA TPEYTOIHLHUKOB.
[lepneH UKy K IPSIMOM.

Mennana, OMCCEKTpHCa M BEICOTA TPEYTOJIBHHKA.

pacrno3HaBaTh Ha FOTOBBIX YEPTEKaX TPEYrOJbHUKH, TTapbl
PaBHBIX TPEYTOJILHUKOB (C YKa3aHHUEM NPU3HAKOB);
BBINOJIHATH KPATKYIO 3alIMCh U YEPTEXK 110 YCIOBUIO
3a/1a4u;

BBIBOJMTH CJIEACTBHUSA (PAaBEHCTB COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB,;
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PaBHOOEIpeHHBIN TPEYTrONBLHUK U €ro cBoWcTBa. PaBHOCTOpOHHUI
TPEyroJIbHUK.

OKpy>XHOCTb.

[TocTpoenust HUpKyIeM U JTUHEUKOM.

[IpuMepsl 3a1a4 HA TOCTPOEHUE.

(dopMynHpOBaTh OMPEEIIEHHUS: OCTPOYTOJILHOTO,
TYNOYTOJILHOTO, MPSIMOYTOJILHOT0, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEIMaHbl TPEYT OJIbHUKA; CEPEAUHHOTO
NEPIEHAUKYJIAPA OTPE3KA; [IEPUMETPa TPEYTOJIbHUKA;
U3y4aTh AITOPUTM MOCTPOCHUSI MEAUAHBI, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA;

dbopMynupoBaTh CBOICTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYrOJIbHUKA;

AQHAJIM3UPOBATh PUCYHKH U PEIIATh 3a/1a4U 110 TOTOBBIM
yepTekKaM;

INPUMEHSATh U3YYEHHYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY IIPU
3allUCH PELICHUN;

CTPOUTDH YEPTEXKH, pelIaTh 3aJa4H C IOMOIIbIO
HaXO0XJIEHUS PaBHBIX TPEYTOJbHUKOB;

pacro3HaBaTh Ha YePTEKax U U300paKaTh OKPYKHOCTh U
€€ DJIEMEHTBHI;

pelaTh OCHOBHBIE 33J1a4M Ha IIOCTPOEHUE: YIJIa, PABHOTO
JTAHHOMY; CEpEIMHHOIO NEPIEHANKYIIAPA JaHHOTO
OTpPE3Ka; MPSMOMU, POXOSIIEH Yepe3 JaHHYIO TOUKY U
NEPIEHANKYISIPHON JaHHOU MPSMOMN; OMCCEKTPUCHI
JTaHHOTO YTJa;

UCIIOJIb30BaTh LIU(PPOBbIE PECYPCHI AJIsI UCCIIETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP;

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUSI TEOMETPHUMN.

[TapamiensHble
npsivble. (14
9acoB)

Onpenenenne napauieabHbIX IPSIMBbIX.

HaxkpecT nexaiue, COOTBETCTBEHHbIE U OTHOCTOPOHHUE YTJIbI
(oOpa3oBaHHbIE IPU NEPECEUEHUH MAPATIICIBbHBIX MPSAMBIX
CEeKyIIeH).

IIpu3Haky napayuIeaIbHOCTH ABYX MPSMBIX.

[IpakTrueckue crocoObl MOCTPOCHUS MapaIeNbHBIX MPSIMbIX.
[IaTeiit moctynar EBkinunpa.

Teopemsbl 00 yriax, 00pa3oBaHHBIX JBYMS MapaJieIbHBIMU
IIPSIMBIMU U CEKYLICH.

(dbopMynHUpoBaTh ONpeesieHNe MapaieNbHbIX MPSMBIX,
MIPUBOJIUTH MPAKTUYECKHE MPUMEPHI TapauIeIbHbIX
IPSIMBIX;

M3y4aTh CBOMCTBA YIJIOB, 00pPa30BaHHBIX MPU
NEPECEUEHUH NTapaAJIIENIbHBIX IPSIMBIX CEKYIIEH;
O0OBSCHATH, UTO TAKOE CIICJICTBHUE;

IPUMEHATH [IPU JOKA3aTENbCTBE METO OT IPOTUBHOIO;
M3y4aTh MPUHIUI KOHCTPYUPOBaHUS OOpaTHBIX
YTBEPKICHU,
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VYTIIbl ¢ COOTBETCTBEHHO MapalIeTbHBIMU WIH ® [IPOBOJMTH JI0KA3ATEIHCTBA NAPATIICIBHOCTU JIBYX
MePIEHIUKYISIPHBIMA CTOPOHAMH. MPSIMBIX C TIOMOIIBIO YIJIOB, 00pa30BaHHBIX MTPH
[Ipu3Hak napajiieIbHOCTH MPSMBIX Y€pPE3 PABEHCTBO PACCTOSIHHUMI MEPECCUCHHUH 3TUX MPSIMBIX TPETHEH MPSIMOI;
OT TOYEK OJIHOU MPSMOM 10 BTOPOU MPSMOH. ® aHAIM3UPOBATh PUCYHKH M pPEIIaTh 33J]a4H 110 TOTOBBIM
[IepBbie NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH. yepTeKaM;
® BBINOJHATH MOCTPOCHHUS MAPAUICTBHBIX MPSIMBIX;
® [PUMEHSTh U3YUCHHYIO TEPMUHOJIOTUIO U CUMBOJIUKY IPU
3aIlMCH PEILICHUI;
® pelaTh 3a/1a4u Ha J0Ka3aTeIbCTBO U BBIUMUCICHUS,
UCIIOJIB3YS U3yUEHHBIC TOHITHS;
® 3HAKOMUTHCS C UCTOPHUEH pa3BUTHUS T€OMETPUH.
CoOTHOIIEHHS Teopema 0 cyMMe yriioB TpeyroibHHKa. BHemHui yron ® BBHIUKCISATH CYMMY YIJIOB TPEYTOJIbHUKA,
MEXIY TPEYroJIbHUKA. ® HAXOJWUTh YHCIIOBBIC U OYKBEHHBIC 3HAUCHUSI YTJIOB B
CTOpOHAMU U OCTpOyronbHBIHA, TPSIMOYTOJIBHBIN U TYMOYTOJIbHBIN F€OMETPUUYECKHX 3a/1a4ax C UCIOJb30BaHUEM TEOPEM O
yrilaMu TPEYTrOJIbHUKH. CyMME€ YTJIOB TPEYTOJIbHHUKA;
TPEYroJbHUKA. Teopema 0 COOTHOIICHUSIX MEXIY CTOPOHAMH U YTIaMu ® AHAIM3UPOBAThH TPEYTOJBLHUKU C PA3HBIMU JAHHBIMH,
(14 4.) TPEYroJIbHUKA U €€ CJIEACTBHUS. MIPOBOJIUTH HAOIIOJICHUS, I€TIaTh BHIBOJIBI,
[Ipocreiine HepaBeHCTBA B TEOMETPUU. e (hopMyIHUpOBaTh U JOKA3bIBATH TEOPEMBI O CBOMCTBAX
HepaBencrtBa TpeyroiapHuKa. MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
HekoTtopsie cBOCTBA NMPAMOYTOIBHBIX TPEYTOJIbHUKOB. ® pacro3HaBaTh HA TOTOBBIX YEPTEKAX Mapbl PaBHBIX
[Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJLHUKOB. MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (C yKa3aHHUEM
CBOICTBO MeIMaHbI TPSIMOYTOJILHOTO TPEYTOJIbHUKA. MIPU3HAKOB);
® CTPOUTH YEPTEXKH, PEIIATh 3a7a4U C TTIOMOIIBIO
HAXO’KJICHUS PAaBHBIX MPSMOYTOJIbHBIX TPEYTOJIbHUKOB;
® TIPUMEHSTH CBONCTBO MEAHAHBI MPSIMOYTOJIHHOTO
TPEYrOJIbHUKA MIPU PEIICHUHU 3a/1a4;
® 3HAKOMHTHCS C ICTOPUEH PA3BUTHS T€OMETPHH.
[ToBTOpEHME. [ToBTOpeHME U 06001IIEHNE OCHOBHBIX MOHATUI 1 METOJIOB Kypca peuaTh 3aja4i Ha MOBTOPEHUE, MILTIOCTPUPYIOIINE CBS3U
O600mmenue reoMeTpuHu 7 Kiacca. MEXTy pPa3IMYHbIMHU YacTsIMU Kypca.
3HAHUM U

ymeHui. (4 gaca)
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INOYPOYHOE INIAHUPOBAHMUE 7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Jli;-)n Tema ypoka Bcero Kontpoabnbie | Tlpakruieckue fllj;:eﬂl/lﬂ :)lg[()l:ll:())]]z:feﬂbﬂble
padoThI padoThI pecype
1 [Ipocreiinne reoMeTpudecKre 1 bubnmnoreka HOK
00BEKTHI https://m.eds00.ru/8866b724
bubnuoreka [IOK
2 MoroyrobHik, J0MaHas L https://m.edso:)_.[ru/8866cb6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa LIOK
https://m.eds00.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIIBI 1
W3mepenne THHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BEIYUCIIEHHE OTPE3KOB U 1
yTJIOB
W3mepenne TUHEHHBIX W YTIIOBBIX
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1 Bubmmorexa [IOK
https://m.eds00.ru/8866c3ea
yIJI0B
W3mepenne TUHEHHBIX W YTIIOBBIX
11 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1
yIJI0B
12 W3mepenune TMHENHBIX U YTI0BBIX 1
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

BEJIMYUH, BBIUUCIICHUE OTPE3KOB U
YTJIOB

[MepumeTtp u mwrommaas Guryp,

13 COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB
[lepumerp u maomangs Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJTBHUKOB
IToHsATHE O paBHBIX TPEYTOJIbHUKAX
15 Y TIEPBUYHBIC MPEICTABICHUS O bubmorexa HOK
https://m.edsoo.ru/8866ce80
paBHBIX (hUTypax
16 Tpu npu3zHakKa paBeHCTBA bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa Bbu6mmoreka [JOK
TPEYTOJIbBHUKOB https://m.eds00.ru/8866d34e
Tpu npusHaka paBeHCTBa bubmuoreka [IOK
18
TPEYroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npuzHaka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYroJbHUKOB
21 Tpu npusHaka paBeHCTBa bubmuoreka [IOK
TPEYroJIbHUKOB https://m.edso00.ru/8866e88e
99 ITpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB
93 [Ipu3Haku paBeHCTBa
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
24 CBOICTBO MeMaHbI bubmmoreka [IOK
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https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MPOBEAEHHON K TUIIOTEHY3€

https://m.edso0.ru/8866e9ec

CBONCTBO MeIUAHBI

25 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEAECHHON K TUIIOTEHY3€
26 PaBHOOeIpeHHBIC U bubnmnoreka HOK
PaBHOCTOPOHHHE TPEYrOJIbHUKHU https://m.edsoo.ru/8866d6fa
97 [IpusHaku u cBOMCTBA bubmmoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
08 [Ipu3Haku u cBoiicTBa bu6mmoteka [JOK
paBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢
30 HepaBeHnctBa B reoMeTpun
bubmmnoreka HOK
31 Hepanetictsa B reoMeTpit https://m.edsocI)_.[ru/8866e3a2
32 HepasencrBa B reomerpun
33 HepaBenctBa B reomeTpun
34 IIpsAMOYTONBHBINM TPEYTOJIBHUK C bubmmnoreka HOK
yriom B 30° https://m.eds00.ru/8866eb22
35 [IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriiom B 30°
36 KonTponbhas pabota no teme 1 bubmuoreka [IOK
"TpeyronbHUKH" https://m.edsoo.ru/8866echc
37 [TapannenpHble MpsMbIE, UX bubnuorexa [IOK
CBOMCTBa https://m.edso00.ru/8866ef64
38 [Iateiit moctynar EBkinuna
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https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Hakpecr nexaue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NEPECEUEHUU
[apaJUICIIbHBIX IPAMBIX CEKYIIEeH

bubnunoreka LIOK
https://m.edso00.ru/8866f086

40

Hakpect nexanue,
COOTBETCTBEHHbLIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC TP TIEPECCUCHUN
MapajuIeNbHbIX IPSIMbBIX CeKYIIeH

41

Hakpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE IIPU MTEPECCUCHUH
MapajuIebHbIX IPSIMbIX CEKYIIeH

42

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHbIX MPSMBIX CEKYIIEH

43

Hakpect nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
MapajuIeNbHbIX IPSIMbBIX CEKYIIeH

bubnunorexa LIOK
https://m.eds00.ru/8866f3b0

44

HpI/I3HaK mapallICJIbHOCTH PAMBIX

4epe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH
psAMOI
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https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napayuieabHOCTU IPSIMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45
TOYEK OJIHOU MPSAMO 10 BTOPOH
NpAMOit
46 CyMmMma yriioB TpeyrojJbHUKA bubmorexa OK
ymmMa yr Radh https://m.edso0.ru/8866f630
47 CyMmMma yriioB TpeyrojJbHUKA bubmorexa [IOK
ymmMa yr Radl https://m.edso0.ru/8866f8ba
48 Buernnue yriel TpeyrojabHUKa bubmmorexa [JOK
r peyr https://m.edso0.ru/8866fa5e
49 BHemrnue yriel TpeyrojibHUKa
KontponbHas paboTa o teme
50 "[TapannenbHbIe MpsMbIE, CYMMa 1 bubmorexa HOK
P P W y https://m.edsoo.ru/8866fe6e
YTJI0B TPEYroJbHUKA
51 OKpyXHOCTb, XOPJIbI ¥ TUAMETP, UX bubmuoreka [IOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacartenbHast K OKpy>KHOCTH bubmmorexa [OK
Py https://m.edso0.ru/88670e9a
53 OKpy>KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy>XHOCTb, BIIMICAaHHAs B yTOJI
55 [Tonsarne o I'MT, npumenenue B bubmmnoreka HOK
3aJayax https://m.edso0.ru/8867013¢
56 [Tonstue o 'MT, mpumeHeHue B bubnunorexa LIOK
3aja4ax https://m.edso0.ru/88670508
Buccektpuca u cepeTMHHBII
57 MEPIEHIUKYIISAP KaK
T€OMETPHUYECKUE MECTAa TOUCK
58 OKpyKHOCTb, OTIMCAHHAs1 OKOJIO bubmuoteka [IOK
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https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTb, OITUCAHHASL OKOJIO 1
TpeyroJibHUKA
60 OKpy>XHOCTb, BIIMICAaHHAs B 1 bubmmoreka [JOK
TPEYTroJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMCaHHAs B 1
TPEYroJbHUK
62 [Ipocreiimne 3axaun Ha 1 bubnuoreka [IOK
IMOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3amaun Ha 1 bubnmnorexa [JOK
MOCTPOEHHUE https://m.eds00.ru/886712d2
KonTponbhas pabota no teme
64 "OKpYKHOCTb U K 1 1 bubmmorexa [IOK
by YT N https://m.eds00.ru/88671462
I'eomeTpuyeckue nocTpoeHus
[ToBTOpenue u 0600IIeHNE 3HAHUI
65 OCHOBHBIX TTOHSITUH U METOJIOB 1 bubmorexa [JOK
https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bubmmoreka IIOK
4 1 1
66 TOTOBAs KOHTPOILHAT padoTa https://m.eds00.ru/886716ec
[ToBTOpenue u 0600IIeHNE 3HAHUI
67 OCHOBHBIX TTIOHITHIT 1 METOJIOB 1
Kypca 7 Kiacca
[ToBTOpeHue u 0000IIIeHNE 3HAHMI
68 OCHOBHBIX TTOHSITHIA U METOJIOB 1 bubmorexa HOK
g https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPO'PAMME
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https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 kiace

(2 yaca B HeeJI10, Bcero 68 yacoB)

Ha3Banue
pasaeJia
(Tembl)
Kypca OcHoBHOe coJep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIHUXCS

(qucio

4acoB)
CooTHotieHus [lepnenaukynsip 1 HakJIOHHAsA. PaccTosiHMe OT TOUKH 10 TIPSIMOIA. pacno3HaBaTh U M300paxaTh HAa PUCYHKE MEPIICHIUKYIISP U
MEXIY Paccrosinue Mexy napauiebHbIMU MPSMBIMHU. HAaKJIOHHYIO, IIPOBEJICHHBIE U3 TOUKHU K MPSMOMU;
CTOpPOHAMU U ['eomerpuueckoe mecto Touek (I'MT). CpPaBHUBATH UX JIJINHBI
yriiamMu [locTpoeHue TpeyrojibHUKA IO TPEM 3JIEMEHTaM. (bopMynUpOBaTh OMPEEIICHUS PACCTOSHUS OT TOYKU JI0
TPEyroJIbHUKA MIPSIMOM M PacCTOSTHUS MEXKY MapalieIbHBIMU MIPSIMBIMH,

(oxonuanmue). (9
4acoB)

WJUTIOCTPUPOBATH 3TU NOHATHS,
pelaTh 3aja4l Ha BBIUMCIICHUE U 10Ka3aTeNbCTBO,
CBSI3aHHBIE C COOTHOILIECHUSAMHU MEXy CTOPOHAMH U YIilaMu
TPEYroJbHUKA, PACCTOSTHUEM MEXY MapaieIbHbIMU
IPSIMBIMU, PACCTOSIHUE OT TOYKH J10 NPSIMOIA;
MOJIETIMPOBATh YCIOBHE 33JIa4M C TOMOIIbIO YePTEKa UIH
PHUCYHKA, IPOBOAST JOTOJHUTEIbHBIE IOCTPOCHUS B XO€
pelieHus;

OTpeNieNATh OUCCEKTPUCY YTJIa U CepelMHHBIN
NEPIEeHIUKYIISAP K OTPE3KY Kak FeOMETPHUUECKHE MecTa
TOYEK;

peliaTh OCHOBHBIE 3a/1a4 Ha MOCTPOEHHUE TPEYTOJIbHUKOB
10 Pa3JINYHbIM JIEMEHTAM;

3HAKOMUTHCS C HICTOPUEN Pa3BUTHUSI TEOMETPHUH.

YeTsIpexyroyibH
UKH. (24 4daca)

MHOroyroiapHuK. BeITyKIIBIE MHOTOYTOJIBHUK. UETBIPEX YT OJIbHUK.

[Tapannenorpamm, ero Mpu3HaKku U CBOKMCTBA. YacTHBIE cllydau
napaiesorpaMMoB (IPSIMOYTOJIBHUK, POMO, KBaapaT), UX
npu3Haku U cBoiictBa. Tpanerus. PaHoOokas v mpsiMoyrosibHast
tpaneuuu. Teopema Paneca.

Y nBoenne meaunansl. OceBast ¥ IEHTPaJIbHAsi CHMMETPHH.

n300pakaTh U Paclo3HABATh Ha YepTekKax
YEeTBHIPEXYTOJILHUKH PA3HbIX BUJOB U UX 3JIEMEHTHI;
(bopMyIMpoBaTh ONpeesIeHUs: TapajuiejorpamMmma,
MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, TpaneluH,
PaBHOOOKOI! Tpanenuu, NpSMOYTOJIbHOM Tparenum;
JTIOKa3bIBaTh M UCIIOJIb30BATh MPH PEIICHUH 3a]a4




IIPU3HAKU U CBOMCTBA: IapaUIEIOrpaMma,
IpSMOYTOJIbHUKA, poMOa, KBajiparta, Tpanenuu,
PaBHOOOKOI Tparnenuu, NpSMOYTOJIbHOM Tpareum;
IIPOBOAMTH ITOCTPOCHMSI ¢ IOMOLIBIO LIUPKYJIS U TUHEHKI
C UCIOJIb30BaHUE TEOPEMBI (hajieca;

IIPUMEHATHh METOJ yIBOCHUS MEINAHbl TPEYTOJIbHUKA IIPH
peLIeCHUH 3a/1a4;

IPUBOAUTH IPUMEpPHI (HUTyp, 00J1aAAI0OIUX OCEBOH U
LIEHTPAJIbHOW CUMMETPHEH, & TAK)KE ITIPUMEPBI OCEBON U
LEHTPaJIbHOW CUMMETPUU B OKpYXKaroleil 00cTaHOBKe;
CTPOUTh CUMMETPUYHBIE (PUTYPHI;

UCIOJIb30BaTh LIU(PPOBBIE peCypehl I UCCIETOBAHMS
CBOWCTB M3y4aeMbIX QUTYP;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPHUHN.

[Tnomane.
Teopema
[Mugaropa. (13
4acoB)

[TonsiTue 06 00IICH TEOPUH TUIOIIAIHN.

IInomans MHOI'0YTr'O0JIbHHKA, IapajiiiejiorpaMmma, TpeyroJbHUKa,

TpaIeuuH.

OrHomeHne ILTOIIA e TPECYTrOJIbHUKOB C O6H_II/IM OCHOBAHUEM HUJIHN

0OIIIEHA BBICOTOM.

Brruncnenue miuomaaei cioxkHbeIX GUryp depes pazoueHue Ha

YJaCTH U IOCTPOEHHUE.
[Tnomaau duryp Ha kieTdyaroi Gymare.

Teopema [Tudaropa, e€ 1oka3aTeNHCTBO U MPUMEHEHHE.

Ooparnas Teopema [Iugaropa.

(hopMHPOBATH IEPBUYHBIC MPEACTABICHUSIMU 00 00IIeH
TEOpHUH TUIOIIATU (MepHhI), POPMYITUPOBATH CBOMCTBA
TUTOILA/IH, BBISICHSTH UX HATJISAHBIA CMBICIT;

BBIBOAMTH (hOPMYIIBI IIOIAIN NapayljiesorpaMmma,
TPEYroJIbHUKA, TPATIEIUH U3 (HOPMYJIBI TUTOIIAAN
NpsSIMOYTOJIbHUKA (KBajpaTta);

BBIYUCIIATH (Pa3IM4YHBIMU crIoco0aMu) IO
TPEYroJbHUKA U IO MHOTOYTOJIBHBIX (QUTYP;
HaXOJUTh IJIOMAAN PUryp, U300pakEHHBIX Ha
KJIeTyaToil Oymare, HCI0JIb30BaTh pa30MeHUe Ha YacTH U
JOCTPOCHUE;

pa3buparh IpUMEphl HCIOIb30BAHUS BCIIOMOTaTEeIbHON
TUTOIIAJIH [T PEIICHUS TEOMETPHUECKUX 3a/1ad;
OTMpasCh Ha JaHHbBIC YCIOBHS 33]1a4i, HAXOJUTh
BO3MOKHOCTHU IIPUMEHEHUSI HEOOXOAUMBIX (POpMyIT U
CBOWCTB ILIOIIA/IU, TPEoOpa30BbIBATH (POPMYIIBI;
BBIUUCIIATH TUIOMIAIN PA3IMYHBIX MHOTOYTOJIEHBIX
uryp;

JI0Ka3bIBaTh TeOpeMy Mudaropa, UCTIOIb30BATh €€ B
MPAKTUYECKUX BBIYMCICHUSX;
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IIPUMEHATH I1I0JyYEHHBIC 3HAHUS U YMEHUS IIPU PELICHUN
[IPaKTUYECKUX 3a/1a4;
3HAKOMUTBCA C UCTOPUEU pa3BUTHUS T€OMETPUU.

ITono6HbBIE
TPEYTOJbHUKH.
(18 gacoB)

IIponopuroHaIbHBIE OTPE3KH.

[TogoGue TpeyrodbHUKOB, KOAPHUIIUEHT MOA00HS.

[Tpu3Haku mo100Us TPEYTOIBHUKOB.

CpenHsis JIMHUS TPEYTOJIbHUKOB.

[Tpumenenue noxodus pu perieHnu 3aaad. Teopema o Touke
nepecedeHusl MeIMaH TPEyrojlbHUKA.

IIponopunoHaIbHBIE OTPE3KH B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HpaKTI/IquKHe MMPUITOKCHHA HO,I[O6I/I$I TPCYIrOJIbHUKOB.

OOBSICHATH TOHATHE MPOMOPIIMOHATILHOCTH OTPE3KOB;
HCCIIE10BAaTh BOMPOCHI O MPONOPLUOHAIBHOCTH OTPE3KOB,
Ha KOTOpBIE OMCCEKTPHUCA JICIUT CTOPOHY TPEYTOJIbHHKA,
IpUJIeKaIuM CTOPOHAM TPEyrojbHUKA,

(hopMyIHPOBATH OIPEIEICHUE TTO00HBIX TPEYTOJIbHUKOB;
HaXOJUTh 110100HbIE TPEYrOJIbHUKH HAa TOTOBBIX
yepTrexkax ¢ yKa3aHUEM COOTBETCTBYIOLUX IIPU3HAKOB
IIOI00HS;

pemaTh 3a/1a41 Ha 1M0100HBIe TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSITEJILHOIO IOCTPOCHUS YepTekeil U
HaXOKJCHUS TOJJOOHBIX TPEYTOJIbHUKOB;
(hopMyIMpOBATh U IOKa3bIBaTh TEOPEMY 00 OTHOILIEHUU
IJI0LIa/1eH TOT0OHBIX TPEYTOIbHUKOB;

IIPOBOAMTH JOKA3aTENIbCTBA C UCIIOIb30BAHUEM
MIPU3HAKOB NO100U;

JIOKa3bIBaTh TPH MPHU3HAKA [10JI00US TPEYTOIbHUKOB,;
HaXOJUTh IJIOMIATH TOA0OHBIX PUTYp;

(opMyIMpOBATE OIpEEIEHUE CPEeTHEH TMHUN
TPEYTrOJIbHUKA;

IIPOBOAMTH JOKA3aTEIbCTBO TOTO, YTO MEIUAHBI
TpeyroJbHHKa ePeceKaroTcsl B OAHON TOUKE, U
HaXOJUTh CBS3b C LIEHTPOM MaccC, HAXOAUTh OTHOILIECHUE,
B KOTOPOM MEJIMaHbI JENIATCS TOUYKON X NepecedeHMUs;
HCCIIEI0BATh BOIIPOC O NMPOMOPLMOHAIBHBIX OTPE3Kax
MPSIMOYTOJIBHOT'O TPEYTOJIbHHUKA, peIIaTh
COOTBETCTBYIOIIME 337]a4ul HA BBIYUCIICHUE;
paccMaTpuBaTh IPUMEHEHUE METO/Ia 101001 B 331a4ax
Ha TIOCTPOEHHUE;

00BSICHATB, KAK MOKHO MCIIOJIb30BaTh CBOMCTBA
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II0/I00HBIX TPEYTOJIbHUKOB B U3MEPUTEIBHBIX paboTax Ha
MECTHOCTH;

® pelaTh FeOMETPUYECKUE 3a1a4U U 3a/1a4U U3 pealbHOU
AKHU3HU C UCIIOJIb30BAaHUEM IIOJOOHBIX TPEYTOJIbHUKOB.

® 3HAKOMMWTHCS C UCTOPUEH PA3BUTHS T€OMETPUM.

[ToBTOpEHwue, [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcOB 7 U 8 KJIacCOB, | ® pelIaTh 3a/la4i Ha MOBTOPEHHE, WILTIOCTPUPYIOIINUE CBA3H
00001IeHne 000011IEHNE 3HAHUI. MEXTY pa3InIHBIMU YaCTAMU Kypca;
CUCTEeMaTH3aIHs ® [PUMEHSTH NOJyYCHHbIC 3HAHUS TIPU PELICHUU
3HaHUH. (4 yaca) MPAaKTUYECKUX 3a7a4.
9 kiacce
(2 yaca B Heq1e110, BCero 68 yacon)
HazBanue

pasziena

(Tembl)

Kypea OcHoBHOE coaep:xaHue OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IMXCs

(4ucao

4acoB)
[Tono6ubIE CuHyc, KOCUHYC, TAHT€HC OCTPOTO YTJia MPSIMOYTOJILHOTO e (GopMyIUpOBATH OMPEIEICHUS TPUTOHOMETPUUECKUX
TPEYTrOJIbHUKHU TpeyroiabHuka. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. (GYHKIUI OCTPOro yria, IpoBEpsTh X KOPPEKTHOCTD;
(oxonyanwue). (6 Tpuronomerpudeckue ¢pynxmn yrnos 30° , 45° u 60°. ® BBLIBOJUTH TPUTOHOMETPUUECKHE COOTHOIIICHHUS B
4acoB) NPSMOYTOJIBHOM TPEYTOJIbHUKE;

® JCCIIEZIOBATH COOTHOILEHUS MEXy CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIi1aMu B 45° u 45°;
30° u 60°;

® JICNOJb30BaTh (GOPMYJIbI IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO ISl HAX0XKICHUS
COOTHOILIEHUHN MEXTy TPUTOHOMETPUUECKUMU
(bYHKLIHSAMEU pa3IMUHBIX OCTPBIX YTJIOB;

® TPUMEHATH NOJy4YEHHbIE 3HAHUS U YMEHUS [IPU peIIeHUN
IIPAKTUYECKUX 3a7ay;

® 3HAKOMUTKCS C UCTOPUEN Pa3BUTHUSI TEOMETPHUH.
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OxkpyxHocTb. (18
4acoB)

B3aumHoe pacnionoxeHue oKpy>KHOCTH U npsmoii. KacarenbHas u
ceKyulast K OKpy>KHOCTH.

BrnincanHnble 1 HEHTpaAJIBHBIE YTJIbI, YTOJ MEXAY KacaTeJIbHON U
XOPJIOH.

Yrael MeXy XOpAaMU U CEKYLLIHMU.

TeopeMa 0 IpOU3BEAECHUN OTPE3KOB XOP, TEOPEMBI O
MIPOU3BEJCHUH OTPE3KOB CEKYIINX, TEOpPEMA O KBAIpaTe
KacaTeJIbHOM.

buccekTpuca u cepeIuHHbBINA EPIEHANKYISAP KAK TEOMETPUUECKUE
MeCTa TOYEK.

OKpyXHOCTb, BIIMCaHHAs B yroi. Brimcannas u onucanHas
OKPY’KHOCTH TPEYTrOJIbHHUKA.

Brnincannbie 1 onMcaHHbIE YETHIPEXYTOJIBHUKH.

(bopMyIHpOBaTH OIIPECIICHUS: OKPYKHOCTH, XOP/BbI,
JMaMeTpa U KacaTelbHOM K OKPY>KHOCTH; U3y4YaTh UX
CBOIICTBa, IPU3HAKU, CTPOUTH YEPTEXKHU;

(dbopMyIUpoOBaTh U JOKA3bIBATH TEOPEMBI: O CBONCTBE
KacaTeIbHOM, O MPU3HAKE KacaTelIbHOM, 00 OTpe3Kax
KacaTeIbHOU, MPOBEACHHBIX U3 OAHON TOYKU;
(bopMyIMpOBaTH MOHATHS TyT'H OKPY)KHOCTU U TPaTyCHOU
MEpbI 1YTH OKPYKHOCTH;

(bopMyIUpOBaTh ONPEEIIEHUS HEHTPAIBHOTO U
BIIMCAHHOTO YTJIa;

pacrno3HaBaTh Ha 4YepTeKax U U300pakaTh HEHTPAIbHbIE U
BIIMCAHHBIE YTJIbL;

(GbopMyIHUpOBATh U AOKA3bIBATH TEOPEMBI O BIMCAHHOM
yrie, 006 0Tpe3Kax MepeceKkaronuxcs Xopi;
(GbopMyIHMpOBATh U AOKA3bIBATH CIEJCTBUS U3 TEOPEMBI O
BIIUCAHHOM YTJIE;

HCII0JIb30BaTh METOJ] TMT JJIsl J0KA3aTeIbCTBA TEOPEM O
nepeceyeHnH OMCCEKTPHC YIIIOB TPEYroidbHUKA U
CEpEeIMHHBIX MEPIEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA;
(bopMynHMpOBaTh ONpeesIeHNe OKPY>KHOCTH, BIUCAHHON B
MHOT'OYT'OJIbHUK, ¥ OKPY>KHOCTH, OITMCAHHOMN OKOJIO
MHOT'OYT'OJIbHUKA;

(bopMyIUpPOBaTh U I0KA3bIBATh TEOPEMBI: 00 OKPYKHOCTH,
BITMCAHHOM B TPEYroJbHUK, 00 OKPYKHOCTH, OITMCAHHON
OKOJIO TPEYTOJIbHUKA, O CBOMCTBaX CTOPOH OMMCAHHOIO
YeThIPEXYTOJbHUKA, O CBOMCTBE YIJIOB BIUCAHHOTO
YeThIPEXYTOJIbHUKA;

HCCJIEIOBAaTh, B TOM YHUCJIE C TIOMOIIbIO IIU(PPOBBIX
PECYPCOB, BIINCAHHBIE U ONMCAHHBIE YETHIPEXYTOJILHUKH,
BBIBOJIUTH UX CBOMCTBA U MPU3HAKY;

IIPUMEHSITDH [TOJIyYE€HHBIE 3HAHWUSI U YMEHMSI IIPU PELIEHUH
MPAKTUYECKUX 3a7au;

3HAKOMHUTBCS C HICTOPUEN Pa3BUTHUSI TEOMETPUN.
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Bexropsl. (16
4acoB)

[Tonsitue BexTopa. Jlyinna (Moaysb) BekTopa. PaBeHcTBO
BEeKTOpOB. OTKJIaIbIBaHUE BEKTOpA OT JaHHOU TOUKU. CI0KEeHUE U
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCIIO.
[IpumeHneHne BEKTOPOB K pelieHuto 3a1a4. CpeaHsis TUHUS
Tpamneuuu.

(bOopMyIMPOBATh OMPEICIICHUS U WILTIOCTPUPOBATH MOHSATHUS
BEKTOPA, €ro JJIMHBI (MOJYJIs1), COHAIIPABIEHHBIX U
MIPOTUBOIIOJI0KHO HAIIPaBJIECHHBIX BEKTOPOB,
KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, HYJIEBOI'O BEKTOPA;
HCIIOJIb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KH,
UCCIIEIOBATh T€OMETPUUECKH (IIepeMelieHe) u
¢busnyueckuii (Cuiia) CMBICIIBI BEKTOPOB;

n300paxaTh BEKTOPHI 3aJaHHON JUIMHBI, 3aIaHHOTO
HaIpaBJIEHUs, U300PaKaAIOT COHAIIPABIICHHEIE,
MIPOTUBOIIOJIOKHO HallpaBJI€HHbIE, KOJUIMHEAPHbIE U
paBHBIE BEKTOPBI;

3HaTh ONPEAEIICHUS] CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKE€HHS BEKTOpa Ha YUCJIO0; UCCIEA0BATh, B TOM YHCIIE
C TIOMOIIIBIO IIU(PPOBBIX PECYPCOB, TEOMETPUUECKUI U
(U3UYECKUN CMBICIIBI ATHX OTIEPALIHIA;

dbopMynTupoBaTh U AOKA3bIBATH C IOMOIIBIO BEKTOPOB
TEOPEMY O CPEIHEN JIMHUU TPANCLUH;

pelaTh 3aa4i Ha JOKa3aTeIbCTBO U MIOCTPOCHHUE,
WCIIOJIb3Ysl U3YYEHHbBIEC YTBEPKJICHHS U ITPaBUIIA;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPHUHU.

Meton
KoopauHart. (22
yaca)

PasnoxkeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunats! BekTopa.

CBs13p MeX 1y KOOpAMHATaMU BEKTOpa M KOOPAMHATAMU €ro KOHIa
U Hayaja.

IIpocreiimne 3a1a4u B KOOPAUHATAX.

YpaBHEHHE OKPYKHOCTHU U IIPSAMOI.

B3anmHoe pacnosoxeHne  IByX — OkpyxkHocteil.  Kacanwe
OKpy>kHOcTel. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

Merox KOOpAMHAT MPH PEMICHHH TE€OMETPUYECKHX 3aJad.
Hcnons3oBanne MeTOa KOOPAUHAT B IIPAKTUYECKUX 3a/1a4dax.

packiabIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTODPAM;

OOBSACHATH U WTFOCTPUPOBATH MOHATHS MPSAMOYTOJIbHON
CUCTEMBI KOOPAMHAT, KOOPAUHAT TOUKH, KOOPAUHATHBIX
BEKTOPOB U KOOPJMHAT BEKTOPA;

pelaTh 3aJa4uu Ha JeMCTBUS C BEKTOpPaMH B KOOPJMHATAX;
BBIBOJIUTH U MPUMEHSTH MPU PELICHUH 33124 (GOPMYJIbI
KOOpJMHAT CEPENHBI OTPE3Ka, PACCTOSHUSA MEXY IBYMS
TOYKaMH, JUTMHBI BEKTOPA;

BBIBOJIUTH YPAaBHEHUE MPSMOIN U OKPYKHOCTH;

BBIJIETISITH TIOJHBINA KBaJIpaT JUIsl HAXOKJCHHS LIEHTpa U
paznyca OKpyKHOCTH I10 €€ ypaBHEHUIO;

pelaTh 3aJa4i Ha HaX0XKJIEHUE TOUYEK MepeceueHus
IPSIMBIX M OKPYXKHOCTEHN C IIOMOILBIO METO/1a KOOPAMHAT;
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UCTIOJIb30BaTh CBOMCTBA YIIIOBOTO KO PHUIIHEHTA
IPSMOI ITpU pEeLIeHUH 3aad, Ul ONpeieeHus
PacCIIOJIOKEHUS IPSIMOM;

UCCIIEI0BaTh, B TOM YHCIIE C IOMOULIbIO IU(POBBIX
PECYPCOB, Cilydal B3aUMHOT'O PaCcIOJIOKEHUS ABYX
OKPYKHOCTEH;

pelaTh 3aauu, CBA3aHHbIE C IOCTPOECHUEM OKPYKHOCTEH
U KacaTeNbHbIX K HUM;

IPUMEHSTh KOOPAUHATHI IIPU PELLIECHUN N€OMETPUUECKUX
U MPAKTHUYECKUX 3aj]ay, JUIsl IOCTPOEHUS] MaTeMaTHYECKUX
MOJIeJIeN peasIbHbIX 3a/1a4 («METO KOOPAUHATY);
MI0JIb30BAThCS JIJIS [IOCTPOEHUS U UCCIIE0BaHUM

1M (POBBIMU peECypcamu;

3HAaKOMHTbCS C UCTOPHEH Pa3BUTHS T€OMETPHH.

IToBTOpEHME,
000011IeHE U
CUCTEMAaTH3AIIHS
3HaHMi. (4 yaca)

[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJIOB KypcOB 8 U 9 KJ1accoB,
000011IeHrE 3HAHU.

pemars 3aa4y Ha IOBTOPEHUE, WILTIOCTPUPYIOILINE CBI3H
MEXY Pa3IMnYHbIMU YaCTAMU Kypca;

IIPUMEHSATH ITOJyYEHHBIE 3HAHUS [IPU PELICHUH
IIPaKTUYECKUX 3a]1a4.

10 kaacce

(2 yaca B HeqeJ110, Bcero 68 yacon)

Ha3zpanue
pasaena
(Tembl)
Kypca
(umco
4acoB)

OcHoBHOE coaepiKkaHue

OcHoBHbBIE BHADBI 1eSITEJILHOCTH oﬁyqammuxcﬂ
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CooTHotieHus
MEXIy
CTOPOHAMHU U
yriaiamu
TPEYTOJbHHKA.
CxanapHoe
MIPOU3BEICHUE
BEKTOpOB. (24
yaca)

Ornpeniesnenne TpUTOHOMeTpHYecKkuX GyHkuuit yriaos ot 0° 1o
180°. Kocunyc n cuHyc TpsiMOro u Tyroro yria. Teopema
KocuHycoB. (O000mEHHAS) TEOpEMa CHHYCOB (C pauycoM
OMKCAHHOM OKpYyKHOCTH). Haxoxk/1eHue IJIuH CTOPOH U BEIMYNH
YIJIOB TPEYroidbHUKOB. DopMyiia miIomany TpeyrojabHUKa Yepe3
JIBE€ CTOPOHBI U yroJl Mexay HuMu. PopMmynia MIomau
4eTBIPEXYTOIbHUKA YEPe3 €ro AUaroHalu U Yrojl MeXAy HUMU.
[TpakTHyeckoe MpUMeHeHUe T0Ka3aHHbIX TEOPEM.

CkansipHoe MPOU3BEACHUE BEKTOPOB, €T0 MPUMEHEHHE /IS
HAXO0XJACHUS JUIMH U YTIIOB.

Pemrenue 3a1a4 ¢ mOMOIIBIO0 BEKTOPOB.

[IprmeHeHre BEKTOPOB IS PElICHUs 3a]]a4 KHHEMAaTUKU U
MEXaHUKH.

(bopMyIHPOBATH OIPECICHUS TPUTOHOMETPHIECKUX
(GYHKIUHI TYOBIX U MPSMBIX YIJIOB;

BBIBOJIUTh TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB (C
paznycoM OMHMCAHHON OKPY>KHOCTH);

pemaTh TpeyrojabHUKH;

peliaTh IPakKTHUYECKUEe 3aJa4u, CBOSAIIUECS K
HAXO0X/IECHUIO Pa3IMYHbIX DJIEMEHTOB TPEYIOJbHUKA;
UCIOJIb30BaTh CKaJISPHOE MPOU3BEJCHIE BEKTOPOB,
BBIBOJIUThH €I0 OCHOBHBIE CBOICTBA;

BBIUUCIISTH CYMMY, Pa3HOCTb U CKaJIsPHOE MPOU3BEICHHE
BEKTOPOB B KOOpJMHATAaX;

MPUMEHSTh CKAJIIPHOE MPOU3BEICHUE JIJIS1 HAXOKICHUS
JUIMH U YIJIOB;

MPUMEHSITh BEKTOPBI I PEIICHUs 3a7]a4 KHHEMAaTUKH U
MEXaHUKH.

3HAKOMUTHCS C UICTOPUEH Pa3BUTHUS TEOMETPHUU.

[IpaBunpHbIE
MHOT'OYT'OJIbHUKH.
Jnuna
OKPY>KHOCTH

U IJIOIIAJb Kpyra.
(20 gacoB)

[TpaBriIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX 3JIEMEHTOB.
OKpy’KHOCTb, OIIMCAHHAsL OKOJIO MPABUIIBHOTO MHOTOYTI'OJIbHUKA.
OKpy’KHOCTb, BIIUCAHHAs B IPABUIIbHBII MHOTOYT'OJIbHUK.
[TocTpoeHne npaBUIIBHBIX MHOTOYTI'OJIbHUKOB.

Yucno m ¥ 1rMHa OKPYKHOCTHU. J[JTMHA OKPY>KHOCTH U JYTH
OKpyxHOCTH. [[1omans kpyra u ero 3J1eMeHTOB (CEKTopa U
cerMeHTa). Beruncnenue miomaaeit Gpuryp, BKIOYAIOIINX
AIIEMEHTHI KpyTa.

(bopMyIMpOBATH ONPE/IEIIEHNE TIPABUIBHBIX
MHOT'OYI'OJIbHUKOB, HAXOJUTh X JJIEMEHTHI,
M10JIb30BATHCS MOHITUEM JUIMHBI OKPY>KHOCTH,
BBEJIEHHBIM C TIOMOIIIBIO MPABUIIbHBIX MHOI'OYTOJIBHUKOB,
ONPEAENATh YUCIIO T, IIUHY AYTH U PallaHHYyIO Mepy
yrna;

pelaTth 3aa4i Ha IOCTPOEHUE PABUIIbHBIX
MHOT'OYTOJIbHUKOB, B TOM YHCJIE C TOMOIIBIO HU(PPOBBIX
pecypcos;

ONpPEAEINATh IUIOUIa/lb KPyra;

BBIBOJIUTH (hOPMYIIBI (B IPayCHOM U painaHHON Mepe)
JUISL JUTMH YT, TUIOIAJEN CEKTOPOB U CETMEHTOB;
BBIUUCIIATH IJIOIAIN QUTYp, BKIIOYAOIIMX JIEMEHTHI
OKPYKHOCTH (Kpyra);

HAXOJUTh IJIOLIAAM B 3a/1a4axX peaJbHOM KU3HU;
3HAKOMHUTHCS C UICTOPUEN Pa3BUTHUS TEOMETPUHU.
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JBro>keHus
TIJIOCKOCTH. (8
4acoB)

[TonsTue 0 nBMX)KEeHUH TWIOCKOCTH. [lapaienbHblil nepeHoc,
OBOPOT U cuMMeTpusi. Ocu u ieHTpsl cumMetpuu. IIpocrelimue
MPUMEHEHHUS IBUKEHUI B PEILICHUU 3a]a4.

pa3duparh NPUMEPHI, WILTIOCTPUPYIOIINE TTOHITHS
JIBUKEHUSI, LICHTPOB U OCE CHUMMETPUH;

(bopMyIMpOBaTH ONpEAEIICHUS MapaJUIeIBHOTO MIEPeHoca,
IIOBOPOTA U OCEBOM CUMMETPHUH; BBIBOJIUTh UX CBOMCTBA,
HaXOJIUTh HETIOJBUKHBIE TOUKH;

HAXOJUTh LIEHTPBI U OCU CUMMETPHUI mpocTeiux puryp;
MIPUMEHSTD MapaIeTbHbIN NEPEHOC U CUMMETPHIO MPU
pEIIeHNU TeOMETPUYECKUX 3a/1a4 (pa3ouparh MPUMEpHI);
MCII0JIb30BAaTh JJIsl IOCTPOEHUS U UCCIIEA0BaHUN

11 (POBBIE PECYPCHI.

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alHs
3HAHWH.

(16 gacoB)

[ToBTOpEHNE OCHOBHBIX TOHATHA W METOAOB KypcoB 7—9
KJIaccoB, o0oOmieHne M cuctemaruszanus 3HaHui. [Ipocreiimine
reomerpuueckue Qurypsl u ux  cBoiictBa. M3mepeHue
F€OMETPUYECKUX BeIW4uH. TpeyronbHuku. IlapannenbHble u
MEPIECHANKYIISIPHBIE MpsIMbIE. OKpyXHOCTh u KpYT.
['eomerpuueckue nocTpoeHus. Yribl B OKPYKHOCTU. Brincannble
U OIMCAHHBIE OKPYKHOCTM MHOIOYroJIbHUKOB. [IpsimMas wu
OKPYKHOCTb. UYeThIpEXYroJIbHUKU. BriMcaHHble W ONMCaHHbBIC
YETHIPEXYTOJIbHUKHU. Teopema [Tugaropa " Hayajia
TpUroHometpuu. Pemienue oOmx TpeyroabHUKOB. I[IpaBuibHBIE
MHOTOYTOJNBHUKHU. [IpeoOpa3zoBanust T1uIOCKOCTH.  JIBMIKEHUS.
[Tomobue. Cummerpusi. Ilnomans. BeunciaeHue mIomEAACH.
[Tnomann mnonoOHBIX Quryp. JlekapToBbl KOOpAMHATBHI Ha
IJIOCKOCTHU. BEKTOPBI HA INIOCKOCTH.

OTIEpPHPOBATH MOHATHAMHU: QUTYpa, TOUKA, TIpsIMasi, yrod,
MHOI'OYT'OJIbHUK, paBHOOEIPEHHBIH U paBHOCTOPOHHUI
TPEYTOJIbHUKH, IPIMOYTOJIBHBINA TPEYTOJIbHUK, MEIMAHA,
OucceKkTpurca U BbICOTA TPEYToJbHHUKA, [TapalIeorpaMM,
pOMO, PSMOYTOJIbHUK, KBaJlpaT, TPANeLus; OKPYKHOCTb,
KacaTeJIbHasl; paBeHCTBO U nojgodue ¢uryp,
TPEYTrOJIbHUKOB; I1APAJUIEIbHOCTD U NEPIEHANKYIAPHOCTD
MPSAMBIX, YTOJI MEKIY IPSIMBIMHA, CHMMETPUS
OTHOCHUTEJIBHO TOYKH U NPSIMOM; JUIMHA, PACCTOSIHUE,
BEIIMYUHA YIJIa, IUIOIAb, IEPUMETD;

MCIOJIb30BaTh (POPMYJIbI: IEPUMETPA U TUIOIIAIU
MHOT'OYTOJIbHUKOB, JIJTUHBI OKPY’KHOCTHU U IIJIOLIAIN
Kpyra, 00bE€Ma MpsIMOYTOJILHOTO MapaljiesIenunena;
OIIEPUPOBATH MOHATUAMHU: NIPIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIIOIb30BATh 3TU MOHATHUS IS
[IPEACTABJICHUS JAHHBIX U PELIEHUs 3a/1a4, B TOM YHCIIEe
U3 IpYTUX y4eOHBIX MTPEIMETOB;

peuiars 3aa4y Ha IIOBTOPEHUE OCHOBHBIX IIOHATHH,
WJUTFOCTPALIMIO CBSA3EH MEXAY Pa3IUYHbIMH YaCTAMU
Kypca;

BbIOMpATh METOJ JUIsl pElIeHUs 3a/1auH;

pemars 3aa4y U3 NOBCEAHEBHOM 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.

Cny4aiiHbIil SKCHEpUMEHT (ONBIT) U CiydailHOe coObiTHEe. 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 kiace

[Ipencrapienue faHHBIX B BUJI€ TaOuIl, quarpamm, rpadukoB. MHOXECTBO,
AJIEMEHT  MHOXKECTBa, MOJMHOXecTBO. Omepanud  HaJl  MHOXECTBaMHU:
oObenuHEHUE, TmepecedeHue, jgomnojHenwe. CBoilicTBa  omepanuid  Haj
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PacCHpeeIUTENbHOE,
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
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JAEpEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBS3b MEXKAY YUCIOM BEpIIMH M uuciioM peodep. [Ipasuiio
yMHOXeHUsl. Pelienne 3amad ¢ momMoIisio rpado. [IpoTHBONOI0KHBIE COOBITHS.
Huarpamma Oiinepa. OO0beauHeHHE W TepeceueHre coObITuil. HecoBmecTHBIE
coObIThsI. DopMyIIa CIOKEHUS BEPOATHOCTEH. Y CIIOBHAs BEpOSTHOCTH. [IpaBuiio
ymHOxkeHusl. HezaBucumbie coObiTus. l[lpencraBieHue sKcneprMEHTa B BHJIEC
nepeBa. PemieHue 3amady Ha HaXOXKJACHHE BEPOSITHOCTEH C TMOMONIBIO JiepeBa
CJIy4allHOTO 3KCIIEpUMEHTA, AnarpaMm Jujepa.

10 kaacc
[IpencraBienne HaHHBIX B BHJE Ta0INLI, Jauarpamm, rpa(bI/IKOB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpoeHUe TabIull, Juarpamm, rpadukos mo
peaJILHBIM JAHHBIM.



[Tepebop BapuantoB. IlepectanoBku u (daktopuan. CodeTaHUs U UYUCIIO
coueranui. TpeyronpHuk Ilackamda. Pemenwe 3amad ¢ HMCIOIB30BAHUEM
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 bepHymm. BeposTHOCTH cOOBITUH B CEpPUM UCHBITAHUM
bepnymm.

CnydaiiHasg BeJIMYMHA U paclpeiesieHue BeposiTHOCTed. MareMarudeckoe
OXHuJaHue W jaucnepcus. lIpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUACTEPCUA CIyYaWHOW BEJIMYMHBI «YHCIO YCIEXOB B CEpPUHM HCHBITAHUN
bepnymnmy.

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

I[lnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHHUSI Y4eOHOro Kypca
«BeposSITHOCTH M CTATUCTUKA
8 kiace
° YUTaTh MHGOPMAIIHIO, TPEICTABICHHYIO B TaOIUIIAX, HA IUarpaMMax;
MIPEACTABIIATh JaHHBIC B BHUAE TaONHIl, CTPOUTH JUArpaMMbI (CTOJIOMKOBEHIE
(cTonibuaThie) U KPYroBhI€) MO MAaCCHBaM 3HAUYCHUM;

° ONMKCHIBATH M HWHTEPHPETUPOBATh pEANbHbIE YHWCIOBBIE JIaHHBIE,
Ipe/ICTaBICHHbIE B TA0JIMIIAaX, HA MarpaMmax, rpadukax;
° UCIIOJIb30BaTh TSt OMHMCAHUS  JAHHBIX CTaTUCTUYECKHUE

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

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

9 kJacc

° W3BJICKaTh M TpeoOpa3oBhIBaTh WH(MOPMAIUIO, TPEICTABICHHYIO B
BUJIC€ TaONMI, auarpamMM, TpaduKoB; MpeACTaBJSIThH JlaHHbIE B BHUIE TaOJIHII,
JuarpaMm, rpauKos;

° OIIMCHIBATL JAHHBIE C IIOMOIILI0 CTATUCTHYECKHX IOKa3aTeleH:
CpeIHUX 3HAYCHHM M Mep pacceuBaHus (pa3Mmax, AUCIEPCUsS M CTaHIApTHOE
OTKJIOHEHUE);

° HAXOJWUTh YaCTOTHI YHCJIOBBIX 3HAYEHHH M YaCTOTHI COOBITHI, B TOM
YHUCJIe 10 pPe3yJibTaTaM U3MEpPEHUH 1 HaOIIOICHU;

° HAaXOJUTh BEPOSITHOCTA CIy4YaWHBIX COOBITUH B OMBITAX, 3HAS
BEPOSITHOCTH  JJIEMEHTApHBIX COOBITHIA, B TOM 4YHCIE B ONbBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSIMU;

° WCIIOJIB30BaTh  TIpauyecKkue  MOJCIH:  JIEPEBO  CIy4alHOTO
AKCIEPUMEHTA, JUarpaMMbl Dilliepa, YucIoBas npsmasi;
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° ONEpUPOBATh MOHSATUAMHU: MHOXECTBO, MOJMHOXECTBO; BBINOJIHSIThH
olepalid HaJ MHOXECTBaMHU: OOBEJUHEHUE, TIepeceueHue, JAOINOITHEHHUE;
MIEPEUUCIIATH 3JIEMEHThI MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB;

° UCIIOJIb30BaTh Tpaduueckoe MpeCcTaBICHUE MHOXXECTB U CBs3ei
MEXIy HUMU JJI OMHCAHUS MPOIECCOB U SBJICHUM, B TOM YHUCJE MPHU pPEUICHUU
3aJla4y U3 APYyruxX y4eOHbIX MPEAMETOB U KYPCOB.

10 kaacc
° W3BJICKaTh W TPeoOpa3oBhIBaTh WH(MOPMAIUIO, TPEICTABICHHYIO B
pPa3TUYHBIX HMCTOYHMKAX B BHJE TAaOJUIl, auarpamm, TpadukKoB; MPEIACTABISTH
JaHHBIC B BUC TaOJIUI, TUarpamMm, rpaduKoB;

L peuiaTh 3aga4u OpraHU30BaHHBIM nepe60p0M BApHUAHTOB, a4 TAKXXC C
HCIIOJIB30BaHHUECM KOM6I/IHaTOpHBIX ImpaBuJI 1 MCTOA OB,

® HCIIOJIB30BATh  OIIMCATCIIBHBIC  XAPAKTCPUCTUKU TJII  MACCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHUCJIC CPCIHNC 3HAYCHNA U MCPBI PACCCUBAHNA,

® HaXOANUTb YaCTOTbI 3HAQUCHUN M YaCTOTHI CO6I)ITI/I$I, B TOM YHCIIC
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 PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHSIMU, B CEPUIX
UCIIBITAaHUI J10 IEPBOTO yCIeXa, B CEpUIX UCTIBITaHUN bepHysuu;

o MMETh IPEACTABICHUE O CIIy4YalHOM BEJMYMHE U O PaACIpENCICHUN
BEPOSTHOCTEW;
° UMETh MPEJCTABIECHUE O 3aKOHE OOJIBIINX YUCET KaK O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4allHONH M3MEHUYMBOCTHU M O POJIM 3aKOHA OOJIBIIIMX YKCEN B
NpUPOAE U OOIIECTBE.

CrnenunajbHble MpeIMeTHbIE Pe3yJIbTaThI:

° BIIAJICHUE 3PUTEIHbHO-OCI3aTEIbHBIM CIIOCOOOM O00CJIEeNOBaHUS U
BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
M300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXEHHU Te€OMETpUYECKUx Guryp u
T.I.

° YMEHHME BBINOJHATH MPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
Te€OMETPUYECKUE TTOCTPOEHUS, TOCTpOeHUE TPadUKOB PYHKITUHN, THArpaMM U T.II.

° YMEHHME YWTaTh LBETHble (WJIM KOHTPACTHbIE, YepHO-OeIbIe)
penbedHble rpaduKu 3JIEMEHTApHBIX (YHKIMA Ha KOOPAUHATHOM MIOCKOCTH.

° BJIaJ€HUE TMpPaBWIAMM 3allMCM  MareMaTthyeckux Gopmyn U
CHeMaTbHBIX 3HAKOB.

° BJIaJICHUE MPUEMaMH NMPeoOpa30BaHUs MATEMATUUECKUX BhIPAXKEHUMH.

115



TeMmaTH4yeckoe INIAaHUPOBAaHMUE 11O y‘l€6HOMy KYpcCY «BepOSITHOCTL H CTATUCTHKA»

8 kiace
(1 yac B HeneJ10, 34 yaca)
HaszBanue
?:Zii’?;‘ OcHoBHOe coiep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
(4HCJ10 4acoB)
[IpencraBnenne |IIpencraBieHne MaHHBIX B BHJE TaOJIMIl, JUarpaMm, TpaduKoB. OCBamBaTh CIOCOOBI TMPEICTABICHUS CTATUCTUUYECKHUX

naHHbIX. (7 4.)

3anonHeHue  TabnMl, YTEHHME M I[OCTPOEHUE  JAHarpamm
(cTONIOMKOBBIX (CTONMOYATBIX) M KPYroBbIX). UTeHue rpadukoB
peanpHBIX TIporeccoB. M3pneueHne nHGOpMAMKM M3 AUATPaAMM U
TaOJIUII, UCIIOJIb30BaHUE U MHTEPIIPETalus JTaHHbIX. [IpakTndeckas
pabora «Tabmuney. [IpakTuueckas padora «/uarpaMmsbny.

JAaHHBIX M YHCIIOBBIX MAaCCHUBOB C IIOMOIIBIO Ta6JII/ILI u
JMarpaMM C HCIIOJIb30BAaHUEM AaKTyallbHBIX M Ba)KHBIX
JMaHHBIX  (meMorpaduyeckue JaHHBIE, IPOU3BOJCTBO
IPOMBIIUICHHON M CeJIbCKOXO3HCTBEHHOM MPOAYKIUH,
OOLIECTBEHHbIE U IPUPOAHDIE SIBICHHUS);

U3y4aTb METO/Ibl pabOThI ¢ TAOIMYHBIMU U rpaUUECKUMHU
NpEACTAaBICHUAMU JAHHBIX B XOAC IPAKTHYCCKUX pa60T
(cocraBieHue TabAMIL M IOCTPOEHHE  JUArpaMm
OTrpaHUYEHHO).

OnucarenpHas
craTuctuka. (8

q.)

OmnwucarenpHasi CTAaTUCTUKA: CpelHee apupMeTHyeckoe, MeJHaHa,
pa3Max, HauOoJjplllee W HauMEHbllIee 3HAUE€HHs Habopa YHCIIOBBIX
naHHbIX. IIpumepsl ciydaiiHoM wu3MeHuuBocTH. [IpakThueckas
paborta «CpenHue 3HaUYCHUS.

OCBaMBaTh MOHATHUA: YUCIOBOI HAbOP, Mepa IEHTpaIbHOU
TeHJIEHIIMU (Mepa I1IeHTpa), B TOM YHCJIE CpeaHee
apudmeTnyeckoe, MeNaHa;

OIINChIBATH CTATUCTUYCCKUC JaHHBbIC C IIOMOIIIBIO
cpenHero apuMeTHuyecKoro U MeJuaHbl; pemaTh 3a1a4uu;
M3y4aTh CBOICTBA CPEAHMX B XOJI€ MPAKTUYECKUX pabOT
OocBaWBaTh TMOHATUS: HauOoJbIlee W HAaUMEHbIIee
3HAYEHMS YMCIOBOIO MaccHBa, pa3Max;

pa6OTaTb C HC3HAKOMBIMH  CJIOBAaMH HW TCPMUHAMU,
MOJIy4yaTh JOTMOJHUTEIbHBIE CBEIEHUS 00 OKpyXKaroulem|
MUpE;

HHTEPIPETUPOBATh IIOJIYYEHHBIE B XOJ€ PELICHUA 3aaady
JAHHBIC;

MNPUMCHATH IMOJIYYCHHBIC 3HAHUA IJId OIMMCAaHHA W aHaJln3a
OOBEKTOB U SIBIICHUN OKPYKAIOIIET0 MUPA;

pemarh 3a7a4d Ha BBHIOOp croco0a omMcaHusl JaHHBIX B
COOTBETCTBUM C TPUPOJOM JAHHBIX M UEISIMU
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HUCCICIO0BaHU].

Cnyyaiinas Cny4JaifHass W3MEHYMBOCTH (mpumephl). Yactora 3HAYCHUH B OCBaMBaTh IIOHATHS: YACTOTAa 3HAYECHUUA B MaCCHUBE

U3MEHUYUBOCTb. MaccuBe JNaHHbBIX. ['pynmupoBka. ['mcrorpammel. [lpakTudeckas JAHHBIX, TPYNTTUPOBKA TAHHBIX, THCTOIPAMMA;

(6 4.) pabota «CiyuyaiiHas ”3MEHYUBOCTHY. YUTaTh M AaHAJIM3UPOBATh TUCTOTPaMMBbl, MOAOUPATH
MOAXOJSANINA IIar TPYNIHUPOBKU JUISL TIPEACTABICHUS
JTAHHBIX;
OCBaWBaTh BOCIPHUATHE TpaQUUECKOTO TPEICTABICHUS
pasHbIX BHJIOB CIy4yallHOW HM3MEHYUBOCTH B XOJ€
NPAaKTUYECKON paboTHI.

Brenenue B |CnyuaiiHplii 9KcmepuMeHT (OMBIT) H  CIIy4ailHOe COOBITHE. oCBaWBaTh MOHATHUSA: Tpad, BepmuHa rpada, pedpo rpada,

Teoputo rpados.
(44.)

BepositHOCTs M uacroTa. Ponb ManoBEpOSATHBIX M IPAKTUYECKH
JIOCTOBEPHBIX COOBITMH B IpHpojae M B oOmectBe. MoHera u
urpajibHasi KOCTb B Teopuu BeposiTHOcTell. [Ipaktuueckas pabora
«YacTtoTa BBIIAZCHUS OPJIay.

CTENEHb (BaJICHTHOCTh BEPIINHBI), LIETIb U IIUKJ;
OCBaWBaTh MOHATHS: MyTh B rpade, 3iIepoB myTh, 00X01
rpada, OpueHTUPOBAHHBIN Tpad;

pelmiaTh 3aJadyd Ha IIOUCK CYMMBI CTENEHEeW BepILIMH
rpada, Ha mouCK oOxoma Tpada, Ha IMOUCK IyTeH B
OpPUEHTHPOBAaHHBIX rpadax;

OCBanMBaTh CHOCOOBI TPEACTABICHUS 3aJad M3 Kypca
anreOpbl, TE€OMETPUH, TEOPHUHM BEPOSTHOCTEH, ApPYrux
IpEeIMETOB C TMOMOIBI0 TpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE LEeNH, (PYHKIMOHAIbHBIE COOTBETCTBHS)
Ha NMPUMEPax MO TOTOBBIM PUCYHKAM.

BepositHOCTB
yacTtoTa
CIIy4alHOTO
coObITHSL. (4 4.)

u

I'pad, BepmmHa, pebpo. Crenenp BepmuHbl. Yucino pédep u
CyMMapHasi cTereHb BepmuH. [IpencraBnenne o cBsi3HOCTH rpada.
Ilenu u muxnsl. Iyt B rpadax. O0xox rpada (sinepoB MyTb).
[IpencraBnenne o0 opueHTHpoBaHHOM rpade. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBAaMBAaTh IIOHATHUA: CIIy4alHBIA ONBIT WU Clly4alHOE
CcOOBITHE, MAJIOBEPOATHOE U TPAKTUYECKH JTOCTOBEPHOE
COOBITHE;

M3y4aTh 3HAYMMOCTh MAJIOBEPOSITHBIX  COOBITHH B
IpUpo/ie M OOIIECTBE HAa BAXHBIX IMpHUMepax (aBapuu,
HECUYaCTHBIC ciy4ad, 3aImTa MEePCOHAIILHOU
uH(popMaInu, epeaayda JaHHbIX);

M3y4aTh POJIb KIIACCUYECKUX BEPOSTHOCTHBIX MOJEIEH
(MOHeTa, UrpajbHasi KOCTh) B TEOPUU BEPOSTHOCTEH;
HaOMIOaTh W M3y4aTh YacTOTy COOBITMM B TPOCTHIX
HKCIIEPUMEHTAX B X0JI€ MMPAKTUYECKON pabOTEHI.
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O0001menue,
KOHTPOJIb. (5 4.)

[IpeacraBnenne nanubix. OnucarenbHas craTucTuka. BeposTHocTh
CIIy4aifHOTO COOBITHS.

MOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUI;
pelaTth 3a7auu Ha MpeICTaBICHUE U OMUCaHUE JaHHBIX C
MOMOIIIBIO U3YYEHHBIX XapaKTEPUCTHUK;

o0cyx1aTh MPUMEPBI CITy4aiHbIX COOBITHI,
MaJIOBEPOATHBIX u MPAKTUYECKHU JIOCTOBEPHBIX
CIIy4aiiHbIX COOBITHH, MX pOJIM B MPUPOAEC U >KU3HU
4eJI0BEKA.

9 kiacce

(1 yac B Hepeusr0, 34 yaca)

HasBanmue
pasjiena
(Tembl) OcHoBHOE coaep:xaHue OcHoBHbIE BH/IbI 1eSITeIbHOCTH 00y4Yal0IIMXCsl
(umciio
4acoB)
IToBTOpEHME ITpencraBieHne naHHBIX B BUJE TAOIULL, JUAarpaMm, rpaukoB. MIOBTOPATH U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
Kypca 8 Kiacca. pemars 3a4a4y Ha IPEICTABICHUE U ONKMCAHUE JTAHHBIX C
(44.) IIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK;
pemiath 3aJadd Ha IPEACTaBICHUE TIPYNIIMPOBAHHBIX
JIaHHBIX U OIIMCAaHUE CIIy4YallHON U3MEHUYNUBOCTH;
pemiath 3aJadd Ha OIPEACIICHHE YaCTOThl CIIy4ailHbIX
COOBITUI, NPUBOAUTH TNPHUMEPHI CIyYyallHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 MIPAKTHYECKU JIOCTOBEPHBIX
CIlydyaliHBIX COOBITHM, MX pPOJM B HPUPOAE M KU3HU
YEJI0BEKa.
OnucarenpHas W3mepenne paccenBaHus NaHHBIX. Jlucnepcus M CTaHZApTHOE OCBaMBaTh  IIOHATHUSA:  JUCIEPCUd M CTaHIApTHOE
CTaTUCTHUKA. OTKJIOHEHHE YUCIIOBbIX HA0OpOB. JlnarpaMma paccenBaHHUsl. OTKJIOHEHHWE, HCIIOIb30BAaTh OTU XaPAKTEPUCTUKHU JUIS
PacceuBanue OIMCaHUs PACCCUBAHUs JaHHBIX;

JTaHHbBIX. (4 4.)

BBIIBUTATh TUIIOTE3bl 00 OTCYTCTBUU WJIM HAJIMYUU CBSI3U
10 IMarpaMMmaM pacCeuBaHUs,
paccMaTpuBaTh  IPUMEPHl  AMAarpamm
ITOCTPOEHHBIX 110 UMEIOIIHUMCS TaHHBIM.

paccerBaHusl,
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MmuoxectBa. (4

q.)

MHO0€eCTBO, 37IEMEHT MHOXKECTBA, NOJAMHOXKeCTBO. Onepanuu Ha
MHOXECTBaMHU:  OObEJUHEHUE, IepecedyeHue,  JOIOJHEHHUE.
CpoiicTBa omnepauuii HaJ MHOYECTBAMH: I€PEMECTUTEIBHOE,
COYETATENIbHOE, PaclpeAcInTENbHOE, BKIOYeHUs. Vcnonb30Banne

OCBauMBaTh IIOHATHA: MHOXCCTBO, 3JICMCHT MHOXCCTBA,
IHOAMHOXKECTBO,

BBITIOJIHATL OIICpallii HaJl MHOKCCTBAMM: O6’beI[I/IHeHI/Ie,
MEPECCUYCHUEC, JOIMOJTHCHUE,

rpadM4ecKoro  NPEACTaBICHHUS  MHOXECTB Ui  ONUCAHUSA UCII0JIb30BaTh CBOICTBA: HEPEMECTUTEIIBHOE,
peanbHBIX IPOLECCOB U ABJICHUMN, IIPU PEIIEHUH 3a1au. COYETaTeNIbHOE, PACIPEAEIUTENbHOE, BKIIOUEHMS;
UCTOJIB30BaTh TIpadUyeckoe MpeaCTaBICHHE MHOMXECTB
IPU OIMCAHUU PEAIbHBIX IPOLECCOB W SIBICHUH, NpHU
pelleHny 3ajad M3 JPYTUX Yy4yeOHbIX IPEIMETOB MU
KYpCOB.
BepositHOCTB OnemeHTapHble  COOBITHS  ciaydaiiHOoro ombita.  CirydaiiHbie OCBaMBaTh IIOHATHUS: AIEMEHTAPHOE COOBITHE, CIIydaliHOE
CILy4aliHOTO coObiTus. BepostHOCTH CcOOBITHI. ONBITHI ¢ PaBHOBO3MOKHBIMU COOBITHE KaK COBOKYIIHOCTh  OJaromnpHusTCTBYIOIIUX
coObITHsL. (6 4.) 3JIeMEHTapHbIMU cOObITHSAMHU. Ciy4ailHblil BbIOOp. CBSI3b MEXIY AJIEMEHTaPHBIX COOBITHIA, PaBHOBO3MOYKHBIE

MaJIOBEPOSTHBIMUA UM TPAKTHUECKU JIOCTOBEPHBIMU COOBITHSIMU B
npupoze, odmectBe u Hayke. [Ipaktmueckas pabora «OmbITH €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

3JIEMEHTapHbIE COOBITHS;

pelaTth 3a/a4d Ha BBIYMCIEHUE BEPOSTHOCTEW COOBITHI
[0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI CilydaifHOro
OIIBITA;

pelaTh 3a/a4M Ha BBIYMCICHHUE BEPOSTHOCTEH COOBITHI B
ONBITAX  C  PAaBHOBO3MOXHBIMU  DJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJIE C IOMOLIbIO KOMITBIOTEPA;
IIPOBOJUTh M H3y4aThb OIBITBI C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMHU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpalbHBIX  KOCTEH, Jpyrux Mojeneid) B  Xojne
IPAaKTUYECKOH paboThl.

Beenenne B
Teoputo rpados.
(44.)

Hepeso. CBoiicTBa  JI€pEBbHEB: €IMHCTBEHHOCTh  NYTH,
CYILIECTBOBaHME BUCSIUEN BEPILNHBI, CBS3b MEX]y YNCIOM BEPILNH
u uucioM pédep. IlpaBuno ymuHoxenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

ocBauBaTh MOHATHUSA: IEPEBO Kak rpad Oe3 1uKia, BUCSYas
BepILIMHA (JIMCT), BETBb JIepeBa, MyTh B JIEpPEBE, JUAMETP
JiepeBa;

U3y4aThb CBOMCTBA JI€peBa: CYILIECTBOBAaHUE BHUCSIYEH
BEpIIMHbBI, E€AUHCTBEHHOCTh IYTH MEXAYy JBYMs
BEPIIMHAMH, CBA3b MEXAY YHMCIOM BEPIIMH WU YUCIOM
p&oep;

pemars 3aJadyd Ha IOMCK M IEpEUYUCICHHE IyTed B
JiepeBe, onpezeNeHre YKciia BEpIIUH Wi pEdep B JIepeBe,
00x071 OMHApHOrO JepeBa, B TOM YHUCIE C MPUMEHEHHEM
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IIPaBUJIa YMHOXKEHUS.

Ciyualinbie
coObITHSL. (8 4.)

[IpotuBononoxHbie coObITHA. JInarpamma Diinepa. O0begMHEHNE
u mepecedyeHue coObiTUi. HecoBmecTHble coObITHsA. Dopmyia
CIIOKEHUs BEPOSITHOCTEH. YCIOBHas BEpOATHOCTh. [IpaBuiio
YMHOXEHHS. HesaBucnumslie COOBITHSL. [IpencraBnenue
JKCIIEPUMEHTAa B BUJE JepeBa. PernieHue 3agady Ha HaXOXIACHUE
BEPOSITHOCTEM € IOMOIIBIO JEpeBa CIy4alHOIO JKCIIEPUMEHTA,
JqyarpaMmm Jumepa.

OocBaWBaTb  MOHATHUS:  B3aUMHO  IPOTUBOIMOJIOMKHBIE
cOOBITHSI, ONEpaluy Haj COOBITUSMHU, OOBEAMHEHHUE U
MepecevyeHre COoOBITHM, auarpamma Ouiepa (Diepa—
Benna), coBMeCTHbBIE 1 HECOBMECTHBIE COOBITHS,

U3y4aTh TEOPEeMbl O BEPOSTHOCTU OOBEIUHEHHUS [BYX
coObITHH ((hOpMYIIBI CIIOKEHHS BEPOSATHOCTEH );

pemiate 3a7add, B TOM 4YHCJIE TEKCTOBbIE 3a/Jayd Ha
ompeieTIeHuEe BEpOSTHOCTEN 00BEeIMHEHUS U TTIepeceUCHUs
COOBITHII C TIOMOIIBI0 YHUCIOBOM MPSMOM, AuarpamMm
Ditniepa, GopMyIIbl CI0KEHUS BEPOATHOCTEH;

OCBaMBaTh MOHATHS: MPABUIO YMHOXKEHHUS BEPOSATHOCTEH,
YCIIOBHAsi BEPOSITHOCTb, HE3aBUCHMBIE COOBITUS JIEPEBO
CIIy4aifHOTO OTIbITA;

u3ydyaTb  CBOMCTBa  (OHpENENEHHs)  HE3aBUCHUMBIX
COOBITHI;

pemats 3aJaud  Ha OINpEAENIEHUE U HCIOJIb30BaHUE
HE3aBHCHUMBIX COOBITHIA;

pemate 3aJaud Ha IMOMCK BEPOSTHOCTEH, B TOM 4YHUCIIE
YCIOBHBIX, C HCIOJb30BaHUEM JIepeBa CIy4alHOTro
OTIBITA.

O0001enue,
KOHTpOJIb. (4 4.)

[IpencraBnenne npanHpix. OmnwucarenpHas crTaTucTuka ['padwl.
BeposiTHOCTB CitydaitHOTO COOBITHSI.

MOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUI;
pemarh 3a7a4u Ha MPEICTABIICHUE U OMKMCAHHUE JIAHHBIX C
MIOMOIIIBIO U3YYEHHBIX XapaKTEPUCTHUK;

pemarh 3a7a4u ¢ MpUMEHEHHEM rpadoB

pemarh 3a/1ayu Ha HaX0XKJIEHUE BEPOATHOCTU CITy4alHOTO
COOBITHS TIO0 BEPOSTHOCTSM JJIEMEHTapHBIX COOBITHH, B
TOM  4YHCJI€ B  ONbITAX C  PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU;

pemiatb  3aJlaud = Ha  HAxXO0XJEHHUE  BEPOSITHOCTEU
00BbEeIMHEHNUSI W TIEPECEUYCHHS COOBITHH, B TOM YHCIIC
HE3aBHCHMBIX, C  HCIOJb30BAaHUEM  TpapUUeCKHX
MPEJICTABIICHUH U IEPEBA CIYYalHOTO OIbITA.
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10 kaace

(1 yac B Hege0, 34 yaca)

Ha3zpanue
pa3naesa (TemMbl)
(4HCJI0 YacoB)

OcHOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[ToBTOpEHUE
Kypca 9 knacca.
(44.)

[IpencraBnenre NaHHBIX B BUAEC TAONUIl, Auarpamm, Irpadukos,
WHTEpIpETaMs JaHHbIX. UTEHWe U TMOCTpOoeHHWE TalmuIl,
JIarpaMm, rpauKoB IO PEATbHBIM JJAHHBIM.

MTOBTOPSITh U3YYCHHOE U BBICTPAWBATh CUCTEMY 3HAHUI;
pemarh 3aJa4u Ha MPEJICTABICHUE U OMUCAHUE TaHHbIX;
pemarh  3aJaud = Ha  HaxXOXJICHHE  BEPOSITHOCTEH
00bEIMHEHUSI W TIEPECCUYCHHUS] COOBITHH, B TOM YHCIIC
HE3aBHUCHUMBIX, C  HUCIOJIb30BaHHEM  rpaduyecKux
IIPEACTABJICHUM U JIepEBA CIIyYalHOTO OIBITA.

OEeMEHTHBI
KOMOWHATOPHUKH
(74)

[Tepe6op BapuantoB. IlepectanoBku u dakropuan. CoueraHus u
yucino coderanuii. TpeyronbHuk Ilackana. Pemenune 3amad ¢
UCIIOJIb30BaHUEM KOMOMHATOPHKH.

pemiaTth 3a1a4u nepedopoM BapruaHTOB;

OCBaMBaTh TIOHSITHS: KOMOMHATOPHOE IPaBUIIO
YMHOXEHUS, YHOpSAAOYEHHas Mapa, Tpoika OOBEKTOB,
MEPEeCTaHOBKa, (haKTOpHall 4YHCIa, COYETaHHWe, YHCIIO
coueTaHuii, TpeyroiabHuK Ilackans;

pemiaTh 3aJa4u Ha TMEPEUMCIICHHE YIOPSIOYCHHBIX Map,
TPOEK, TepeuyHuclIeHHEe TePecTaHOBOK M  COYETaHMA
AJIEMEHTOB Pa3JINIHBIX MHOXKECTB;

pemate 3aJa4d Ha TPUMEHEHHWE YHCIa COYETaHWW B
anrebpe (cokpanéHHoe yMHOXeHue, ouaoMm HproToHa);
pemiat, TOPUMEHssI KOMOMHATOpWKY, 3aqayd  Ha
BBIYMCIICHHE BEPOSITHOCTEN.

I'eomeTpuyecka
s BEPOSTHOCTb.

(34.)

I'eomerpuueckast BeposATHOCTb. CilyyailHbIl BBIOOpP TOYKH U3
(Gurypsl Ha IJIOCKOCTHU, U3 OTPE3Ka, U3 JYI'H OKPY>KHOCTH.

OCBaMBaTh IOHATUE T€OMETPUUECKON BEPOSATHOCTH;
pelaTth 3aJjauyd Ha HaXO0KJEHUE BEPOSITHOCTEH B ONBITaX,
NPEJCTaBUMBIX KaK BBIOOpD TOYEK M3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka MIM Jyrd OKPYKHOCTH, YHCIOBOTO
IIPOMEXKYTKA.

HcnpiTanus
bepaymm. (6
9.)

Hcneiranne. Yenex n Heypada. Cepusi UCHBITAaHUN O HEPBOIO
ycnexa. Wcnbitanus bepuymin. BeposiTHocTH coObITU B cepuu
ucnblTanuii  bepuymmu.  Ilpaktuueckas pabora «cnbiTanus
beprymm».

OCBaWBaTh MOHATHS: UCIBITAHUE, SJIEMEHTApHOE COOBITHE
B HCIOBITAaHUU (yCIIeX W HeyJaya), Cepusl HCHbITaHH,
HACTyIUIEHHME TepBOro  ycmexa (HeyJgauu), cepus
ucneITanui bepryinu;

pelaTh 3a/1a4l Ha HaX0XKJICHHE BEPOSTHOCTEH COOBITHI B
CEepUM WCHBITAHWM 1O NMEPBOTO YCIleXa, B TOM YHUCIE C
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npuMeHeHHeM  (GOpMyJbl  CYMMBI  T'€OMETPHYECKOM
IIPOrpeCcCuy;
pemiatb  3aJadyd  HA  HAxXOXKJIEHHE  BEPOSITHOCTEU

AIIEMEHTApHBIX COOBITUI B cepuu ucnbiTaHuii bepHysiu,
Ha HaxOXJECHHE BEPOSTHOCTU ONPEIENIEHHOIO 4YHCIa
yCIEXOB B CepUU UCTbITaHUI bepHyiy;

u3ydyaTb B XOJ€ NPAaKTUYECKOH paboOThl CBOMCTBA
BEPOATHOCTH B CEPUU MCIIBITAHUNA bepHyIuin.
Crnyyaiinas CrnyvaiiHas  BeIUMYMHA U PaCOpPEACICHHE  BEPOSTHOCTEH. OCBOMTbH IIOHATHS: CilIy4yalHas BEIMYMHA, 3HAYCHUE
BenuuMHA. (6 4.) | Maremaruueckoe — oxuzanue U gucnepcus.  Ilpumepsr CIIy4ailiHOM BEJIMUYMHBI, PACIIPENEICHUE BEPOSITHOCTEN;

MAaT€MaTHYeCKOro OXHUAAHUSA KaK TEOPETHUYECKOr0 CpPEIHEro
3HAUEHUs BEIWYMHBI. MaTeMaTHYecKOoe OKHIAHUE U JUCHEPCHs
CIIy4allHOM BEJIMYMHBI «YHUCIO YCIIEXOB B CEpUU HCIIBITAHHUU
bepnymnm.

[Tonsitue o 3akoHe Oosbmux yucen. M3amepeHnue BeposTHOCTEH ¢
NOMOIIBI0 4acToT. Posib M 3HaueHue 3aKOHAa OOJBIIUX YHUCET B
IIpUPO/IE U OOLIECTBE.

u3y4atb W OOCYXJIaTh TPHUMEPHI JTUCKPETHBIX U
HEMPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YUCJICHHOCTb HACEJICHUS], IPYTUE U3MEHUYUBBIC BEJTUYHHBI,
paccMaTpuBaBIIMeCs] B Kypce CTATUCTHKH), MOJENIbHBIX
CIy4yaWHBIX BEJIWYWH, CBSI3aHHBIX CO CIy4YalHBIMU
ombiTaMu (OpocaHuE MOHETBI, WIPaJbHOW KOCTH, CO
CITy9aifHBIM BBIOOPOM H T. 11.);

OCBaMBaTh  TOHATHS:  MAaTeMAaTHYECKOE  OXKUJAHUE
CIy4YailHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHee
3HaUYEHHE, JUCIEPCHUS CIy4alHOW BEJIMYMHBI KaK aHajior
JUCIIEPCUHN YUCIIOBOIO HAbopa;

pemiatb 3aJlayd  Ha  BBIYMCIEHHE MaTEeMaTHYECKOIO
OXKMJIAHWS W  JUCIEPCUM  JAUCKPETHOM  CIydalHOH
BEJIMYUHBI 110 33JJaHHOMY paclpe/ieJICHUI0, B TOM YHCIIEe
3aJ1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESMU;
3HAKOMUTBCA C  MaTeMaTHYeCKUM  OXUIAAaHUEM U
JIACTIEPCUEN HEKOTOPBIX paCIpe/ieNIeHHil, B TOM YHCIIE
pacnpeneneHus CiaydyalHOM BEIUYMHBI «UUCIO YCIIEXOBY»
B CEpUU UCHBITaHUI bepHyuu;

M3Yy4aTh YAaCTOTY COOBITHUS B MOBTOPSIONIUXCS CIy4YalHBIX
OTBITAX KaK CIIYYAHYIO BETUUYHHY;

3HAKOMHUTHCS C 3aKOHOM OoJibpImx uyucen (B ¢dopme
bepuymnu): mnpu  OONBIIIOM YHCIIE OMNBITOB YacTOTa
coOBITHSI OTM3KA K €r0 BEPOATHOCTH;
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® pelaTh 3a/[a4d Ha U3MEPEHHE BEPOSTHOCTEH C TIOMOIIBIO
YacToT;
® O00CYyXIaTh POJIb 3aKOHA OOJBIIMX YHCET B 00OCHOBAHUHU
YJaCTOTHOTO METOJIa M3MEPEHHSI BEPOSITHOCTEI;
® O00CyXKJaTh 3aKOH OOJBIIMX YHCENT KaK TMPOSIBICHUE
CTaTUCTUYECKON YCTOWYMBOCTH B M3MCHUYMBBIX SBJICHUSIX,
poJib 3aKoHA OOJBIIMX YKHCEA B MPHUPOJAC U B IKU3HHU
YeJIOBeKa.
O06o0mIcHwME, [IpencraBnenue JTAHHBIX. OnwucarenbHas CTaTUCTHKA. | ® TIOBTOPATH U3YYEHHOE U BHICTPAHBATh CUCTEMY 3HAHUM;
KOHTPOJIb. (8 4.) | BeposTHOCTH ciy4ailHOTO COOBITHS. DIIEMEHThI KOMOMHATOPHKH. | ® pellaTh 3aJla4d Ha MPEICTaBICHUE U OMMCAHUE IaHHBIX;
CrnydaiiHble BETMYUHBI U PaCIpeIeIICHUS. ® pemarh 33Ja4d Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITHH,

B TOM UYHCI€ B OMNbITaX C PaBHOBO3MOXKHBIMHU
3JIeMEHTapHBIMU COOLITHSIMHY, BEPOSITHOCTEH
OOBECIMHEHHUSI M TepeceYeHUs COOBITHUH, BBIUUCIATH
BEPOSITHOCTH B OMNBITaX C CEPUSIMHU  CIIy4alHBIX
HUCITBITAHUH.
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