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INOACHUTEJIBHAS 3AIIMCKA k pa0do4eii nporpaMmMe o MaTeMaTHKe. 5-9 Ki1accbl

[IporpamMa mo MaTematuke Aisi oOydaromuxcs 5—9 kimaccoB pa3paboTaHa Ha OCHOBE
®dI'oC O0O. B nporpaMmme 1o MaTeMaTUKE YYTEHBI UJIEU U MOJIOKEHUS KOHIECIINU Pa3BUTHS
MaTeMaTHuecKkoro obOpa3zoBanus B Poccuiickoii ®enepauuu. Ilpeamerom wMareMaTHKH
ABJISIIOTCSL (DyHAAMEHTAJIbHbIE CTPYKTYpbl HAlllero MHpa — IMPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 10
JIOCTAaTOYHO CJIOXHBIX, HEOOXOIUMBIX [UId PAa3BUTHUA HAY4YHbIX W MPHUKIATHBIX HIEH).
MareMaTHueckue 3HAHUS ~ OOECIEYMBAIOT TMOHUMAaHWE MPUHIUIIOB  YCTPOWCTBA U
UCIIOJb30BaHUSI COBPEMEHHOM TEXHUKH, BOCHPHUATHE M HHTEPIPETALMIO COLMAIBHOM,
HKOHOMHYECKOW, MOJUTUYECKOH HH(POpPMALUHU, NAIOT BO3MOXKHOCTH BBITIOJHATH PAacyeThl H
COCTaBJIATh AJTOPUTMBbI, HAXOAUTh U MPUMEHATh (OPMYIbl, BIAAETh MPAKTHUYECKUMHU
npueMamMH  TEeOMETPUYECKMX  M3MEPeHMH W TOCTPOEHWH, uuTaTh  HMH(OpPMAIHIO,
IPEJCTABICHHYIO B BUJIE TAOJIUL, 1UarpaMM U Ipa(uKoB, )KUTh B YCIOBHUSIX HEOIPEAEIEHHOCTH
U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYaiHbIX COOBITHIA.

N3yuenune maremMaTuku (GOpMUpPYET Y 00yUaIOLIMXCSl MAaTEMAaTUUYECKUN CTUIIb MBIIIJICHUS,
IPOSIBIISIOLIUICS B ONpPEAEICHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs OCBaUBalOT TaKHE
IPUEMBbl U METO/bl MBIIIJICHHS, KaK MHIYKLUUS M JeAyKUus, 0000leHne U KOHKpETU3alus,
aHaJU3 U CUHTE3, KiacCu(UKALKUs U crucTeMarn3anus, abcrparupoBanne U aHanorus. OObeKThI
MaTEMAaTUYECKUX YMO3AKIIOYEHUH, MpaBWIa MX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX TIOCTPOCHUH, CITIOCOOCTBYIOT BBIPAOOTKE YMEHHS (DOPMYyITHUpPOBaTh, 0OOCHOBHIBATH
U JI0Ka3blBaTh CYXKICHMS, TE€M CaMbIM DAa3BHUBAIOT JIOTMYECKOe MblluleHHE. l3ydeHune
MaTeMaTUKU o0ecrneunBaeT (HOpMHUPOBAHHE AITOPUTMHUECKON KOMIIOHEHTBHl MBILUIEHUS U
BOCIIMTAHUE YMEHHUM IECTBOBATH I10 3aJaHHBIM aJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mpolecce peleHus 3aa4 — OCHOBHON yuyeOHOW JesTeIbHOCTH Ha
YPOKax MaTeMaTUKH — Pa3BUBAOTCS TBOPYECKAs U NIPUKJIAJHAs CTOPOHBI MBILIUICHUS.

OOyyeHne MaTeMaTHKE JaeT BO3MOXKHOCTb pa3BUBaTh Yy O0OyYarolMXCs TOYHYIO,
paLMOHATILHYIO M MH()OPMATHBHYIO peUb, yMEHHUE OTOMpaATh Hauboee MOAXOAIIHE SA3bIKOBbIE,
CUMBOJINYECKHE, TpaduyecKue CpeacTBa Ui BBIPAKEHUS CYXKICHUH W HarJIsAHOTO HX
npezcrasiaeHus. [Ipy u3ydeHnun MaTeMaTHKU OCYILECTBIIIETCS 00Iee 3HaKOMCTBO C METOAaMHU
MO3HAHUS JACHCTBUTEIBHOCTH, NPEJICTABICHUSAMU O MPEAMETEe U METO/Jax MaTeMaTHKH, HX
OTJMYUM OT METOJIOB JAPYIMX €CTECTBEHHBIX M T'YMaHMTapHbIX HayK, 00 OCOOEHHOCTSX
NPUMEHEHHS MaTeMaTHKU JJIsl PeLICHUS] HAYYHbIX U MPUKJIAIHBIX 3ajad.

[TpuoputeTHpiMM 1enasiMM  OOy4deHHMs MaTemMaTuke B 5-9 Kiaccax — SIBISIOTCS:
(dbopMUpOBaHNE LIEHTPAJIBbHBIX MAaTEMaTHUYECKUX MOHATHH (YUCIO, BEIMUYMHA, T€OMETpUYecKas
¢durypa, nepeMeHHas, BEpOSATHOCTb, (YHKIHUSA), 0OECleurBaIOUIMX IPEEMCTBEHHOCTh MU
NEePCIEKTUBHOCTh MaTEMAaTUYECKOr0 00pa30BaHusl 00y4aroLUIMXCs; MMO/ABEIEHUE 00yJaromuxcs
Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3M MAaTEMaTHKU U OKPY)KAIOILErO
MUpa, TOHMMaHHWE MaTeMaTUKH KaK dYacTh OOIIed KyJIbTypbl YeJIOBEYECTBa; pa3BUTHE
UHTEJUIEKTYyaJbHBIX M TBOPYECKMX  CHOCOOHOcTell  oOydaromuxcs, IO3HABATENbHOM
AKTUBHOCTH, MCCJIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTU MBIIUIEHHS, UHTEpPECa K H3YyUEHUIO
MaTeMaTHKH; (OpMHUpOBaHUE (DYHKIIMOHAIBHOW MaTeMaTHYECKOW TI'PaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSIBICHHUS MAaTeMaTHYECKUX MOHSITHH, OOBEKTOB M 3aKOHOMEpPHOCTEW B
peabHBIX )KU3HEHHBIX CUTYAIMSIX U MPU U3YUYEHUH APYTHX YUeOHBIX MPEIMETOB, IPOSIBICHUS
3aBHCHUMOCTEN M 3aKOHOMEpPHOCTEW, (GOpMYyIUPOBATh UX Ha SI3bIKE MAaTEMaTUKHU U CO3/1aBaTh
MaTEMaTUYECKUE MOJIEIH, NMPUMEHITh OCBOCHHBIM MaTEMAaTHYECKMI amnmapaT s peLIeHMs
MPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHPOBaTH M  OLEHUBATh IOJy4YCHHbBIE
pE3yJIBTaTHI.

OcHOBHBIE JIMHUM COJIEp’KaHUsl IMpOrpaMMbl IO MaTemaruke B 5-9 kinaccax: «YHucna wu
BBIYUCIIEHUS», «Anredpa» («Anredpandeckue BBIpAXKEHUS», «YPaBHEHUS U HEPABEHCTBA),
«Dynkuuny», «l'eomerpusi» («I'eomerpuueckue Qurypel U uX CcBOHCTBa», «M3mepeHue



TEOMETPUUYECKUX BEITUYHUHY»), «BeposSTHOCTh W CTaTUCTHKa». [laHHBIE JTUHUHM DPa3BUBAIOTCS
napajuiesIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBUCHUMO O/IHA
OT Jpyrod, a B TECHOM KOHTaKTe © B3auMmojeicTBuu. CoaepkaHUEe MPOTPaMMBI TIO
MaTeMaTHKe, paclpeaeseHHOe M0 rojjaM 00y4YeHHsI, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOObI
KO BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCaM O0yYaronirecsi 00parainch HEOJHOKPATHO,
yTOOBl ~ OBJQJICHHE MaTEMaTHYECKMMHM TOHATUSMU U  HaBBIKAMU  OCYLIECTBIISLIOCH
MOCJIEIOBATEIBHO U MOCTYIATENBHO, ¢ COOIIOICHNEM NPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOYAIUCH B OONIYI0 CHCTEMY MAaTeMaTH4YeCKUX IMpe/ICTaBiIeHHU oOydaromuxcs,
pacmupsis ¥ yrayomsis ee, 00pa3ys IpOYHbIE MHOKXECTBCHHBIC CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maTemaTuka sBISETCS 00s13aTEIbHBIM YY€OHBIM MPEIMETOM
HAa YPOBHE OCHOBHOTrO o0mmero ooOpazoBanms. B 5-9 kmaccax MmaremaTwka TpPaauIOHHO
M3Yy4aeTcs B paMKax CIeAyIOUINX y4eOHbIX KYpCOB:

B 5—6 Kiaccax — Kypca «MareMaTukay,

B 7-9 kiaccax — KypcoB «Aunredpay (BKJIIOYasi 3JIEeMEHThI CTATUCTUKU U TEOPUU BEPOSITHOCTEH )
u «l'eomerpus».

[IporpaMmMoii o MaTeMaTUKe BBOAMTCS CAaMOCTOSITENbHBIN y4eOHbIM Kypc «BeposTHOCTh u
CTaTHCTUKAY.

OO1iee YuCIIO YacoB, pEeKOMEHOBAHHBIX JIs M3y4eHHUs MaTeMaTHKU (0a30BbId ypOBEHB) Ha
YPOBHE OCHOBHOTO 001ero odpa3zoBanus, — 952 yaca: B 5 kmacce — 170 gacoB (5 4acoB B
Henen), B 6 kimacce — 170 gacoB (5 vacoB B Henenwo), B 7 kiacce — 204 gaca (6 4acoB B
Heneno), B 8 kimacce — 204 yaca (6 wacoB B Henenio), B 9 kiacce — 204 yaca (6 dacoB B
HEJIEII0).

PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA «<MATEMATHUKA» B 5-6 kaaccax.
MNOACHUTEJIbBHASA 3AIINCKA

[TpropuTeTHBIMU LIENIAMU 00Y4YEHUSI MaTeMaTHKe B 5—06 Kilaccax sIBJISIOTCA:

e MpojoiKeHHuEe (OPMUPOBAHMS OCHOBHBIX MaTeMaTHUYECKUX MOHSTUH  (4HCIIO,
BEJIMYMHA, TeoMmeTpuyeckas ¢urypa), oOecrneyrBarOUMX I[PEEMCTBEHHOCTh U
HNEPCHEKTUBHOCTh MaTEMATHYECKOTO 00pa30BaHUs 00yUaroIInuXCs;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBAaTEIbCKUX YMEHUH, MHTEepeca K H3yUEHHIO
MaTeMaTHKH;

® [0JIBEJICHUE O0YYAIOLMXCS HA JOCTYITHOM JJIl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTUKHU U OKPYXarOLIero MUpa;

e (dopMmupoBaHue  (YHKIMOHAIBHOM  MaTeMaTW4eCKOM  I'pPaMOTHOCTH:  yMEHHS
pacrio3HaBaTb MaTeMaTH4ecKHe OOBEKThl B pPEaIbHbIX JKU3HEHHBIX CUTYaIUsX,
IPUMEHSTh OCBOEHHBbIE YMEHMs JJIsi PEIIEeHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh IOJIYYECHHBIE PE3YylbTaTbl M OLEHMBAaTh MX Ha COOTBETCTBUE
IIPaKTHUYECKOW CUTYyaIUH.

OCHOBHBIE JJUHUU COJIEP’KaHMsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaXk/as B COOTBETCTBUH ¢ COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH, & B TECHOM KOHTaKT€ U B3aWMOJEHCTBHUU.
Takxe B Kypce MaTeMaTHKU MPOUCXOJUT 3HAKOMCTBO C JIEMEHTaMU aJireOpbl U ONMUcaTeNbHOM
CTaTHCTHKH.

W3ydeHue apudmeTnueckoro MaTepuaiga HaYMHAETCS CO CHUCTEMAaTH3allud U Pa3BUTHUS
3HaHUN O HATYpaJbHBIX YHMCIAaX, MOJYYEHHBIX Ha YPOBHE HAYaJIbHOTO OOIIEro 0Opa3oBaHMA.
[Ipy 5TOM COBEpILIEHCTBOBAaHHE BBIYUCIUTENBHON TEXHUKU U (HOPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C PAa3BUTHEM BBIYMCIUTENBHOM KYJIbTYphl, B YACTHOCTH C



o0y4yeHHeM MPOCTEHIINM MpUEMaM MPHUKUAKU U OLICHKH Pe3yJbTaTOB BbIUUCIEHUH. M3yueHue
HaATYpaJIbHBIX YUCEII IPOAOJDKAETCSA B 6 KJ1acce 3HAKOMCTBOM C HAYaJIBHBIMU IIOHATHAMHU TEOPUU
JEIIAMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX U JECATHUYHBIX ApoOell OTHeceHo K 5 kiaccy. OTo
NEepBbI dTalm B OCBOCHUHU JApPOOEH, KOrjma MPOMCXOIAMT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
noHATUsAMH Tembl. IIpu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IpoOell B IOJHOM 00bEME
NPEIIECTBYET M3YyYCHUIO JIECATUYHBIX IPOOEH, 4TO 11eJIecO00pa3HO C TOYKH 3PEHHS JOTHKH
U3JI0KEHUsl YHUCJIOBOM JIMHMHM, KOTJa NpaBWia JIEHCTBUH € JOECSATUYHBIMHM JAPOOSIMH MOXHO
000CHOBaTh YK€ H3BECTHHIMU aJTOPUTMAMU BBITIOJHEHUSI JEHCTBUH C OOBIKHOBEHHBIMHU
Ipo0sMu. 3HAKOMCTBO C JECATUYHBIMM JPOOSMM PACHIMPUT BO3MOXKHOCTU JJIi IOHUMAaHMS
00yyarmuMucs NPUKIAAHOTO IPUMEHEHUSI HOBOH 3allMCHU IIPU U3YYEHUU JIPYIUX IPEIMETOB U
IpU NPaKTHYECKOM HCIoNb30BaHuU. K 6 Kitaccy OTHECEH BTOpPOM 3Tan B U3y4eHUU IpoOeH, rie
IPOMCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHHS M INpeoOpa3zoBaHUs JpoOei, 0OCBOCHHE
HOBBIX BBIYHCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYHMCICHUH, B TOM 4YHCIIE
3HAYCHUU BBIPAKEHHH, COAEPKAIIMX M OOBIKHOBEHHBIC, U JECATHYHBIC JPOOH, YCTAaHOBICHHE
CBsi3el MEXJy HUMH, pacCMOTpeHHe NPUEMOB pelleHHs 3ahady Ha apoou. B nauvane 6 kmacca
IIPOMCXOAUT 3HAKOMCTBO C IIOHSATUEM IIPOLICHTA.

OCOOEHHOCTBIO M3YYEHHUS IMOJIOKUTEIbHBIX M OTPULATEIbHBIX YUCEN SBJISIETCS TO, YTO
OHM TaKX€ MOTYT pacCMaTpPUBAThCSl B HECKOJIbKO 3TanoB. B 6 kiacce B Havae U3y4yeHUs] TEMBI
«IlonoxuTenbHble U OTPULATEIBHBIE YUCIIA» BblAeNAeTCs noarema «llenple uncna», B pamkKax
KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU YMCIAMH WU JEHUCTBUSIMHU C IIOJOKHUTEIBHBIMUA U
OTPULATEIIBHBIMY YHMCIIAMHU ITPOUCXOJUT HA OCHOBE COJEPIKATEIBHOIO MOAX0AA. JTO MO3BOJISAET
Ha JIOCTYIIHOM YpPOBHE I103HAaKOMUTh OOYYalOIIMXCS MPAKTUYECKH CO BCEMHU OCHOBHBIMU
HOHATUSAMM TE€MBI, B TOM YHUCII€ U C IPAaBWIAMU 3HAKOB IPHU BBIIOIHEHUU apU(PMETHUECKUX
neiictBuil. M3ydeHue palnloHajIbHBIX YMCENI HAa 3TOM HE 3aKOHYHUTCS, a OyAeT MPOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuM pelIEHUI0 TEKCTOBBIX 3aJady B 5—6 Kjaccax HCIHOJB3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYMCIUTEIBHBIX HaBBIKOB B 5—6 Kiaccax
paccMaTpUBAKOTCS TEKCTOBBIE 3aJa4M CIEAYIOIIMX BHJOB: 3aJa4M Ha JIBM)KCHME, HA 4YacTH, HA
NOKYIKH, Ha PabOTy M MPOU3BOJUTEIBHOCTb, Ha MPOLEHTHI, HA OTHOIIEHUS M MPONOPLHH.
OOyyaromuecs 3HaKOMATCA € NMpUEMaMU pelIeHMs 3a/1ad 1epedopoM BO3MOXKHBIX BAPUAHTOB,
yuaTtcst paboTaTh ¢ nH(poOpMalMel, peIcTaBIeHHON B popMe TaOIMIl WK AUarpaMM.

B nporpamme yuebHoro kypca «MaremaTuka» MNpPeayCMOTpeHO (OpPMHUPOBAHUE
IPOMEeIeBTHUECKUX anredpandyeckux npezcTaBieHuid. bykBa kak CHMBOJ HEKOTOPOTO 4Mcia B
3aBUCHMOCTH OT MAaTE€MaTH4YeCKOI0 KOHTEKCTAa BBOJMTCS IOCTENEHHO. ByKBEHHAs CMMBOJIMKA
IIMPOKO HCIOJIB3YETCs MPEXIEe BCEro Uil 3amicH OOIIMX YTBEPXKACHUH M MPEASIOKEHHH,
¢dbopMyJ1, B YaCTHOCTH JJIsl BBIUMCJIEHUS] T€OMETPUUYECKUX BEJIUYMH, B KAUECTBE «3aMECTUTEIIS»
qucia.

B mporpamme yuebHoro kypca «MaTemaTukay NpeACTaBlI€Ha HarjsgHas TeOMEeTpHs,
HalpaBlIeHHasT Ha pa3BUTHE OOpa3HOrO MBIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHMS,
M300pa3uTENbHBIX yYMEHUH. OTO BaXHBII 3Tall B H3YYEHMM TIE€OMETPUH, KOTOPBII
OCYILECTBIISICTCSI Ha HArJISIHO-TIPAKTUYECKOM YpPOBHE, ONMpACTCd Ha HarIsAJHO-00pazHoe
MBbIIIUIEHHE oOydaromuxcs. bosbinas poiab OTBOAMTCS MPAKTUUYECKOW AESITEIbHOCTH, OIIBITY,
HKCIEPUMEHTY, MoJienupoBaHuio. OO0yyaromuecs: 3HaKOMATCS C TEOMETPUYECKUMHU (Urypamu
Ha IUIOCKOCTH U B MIPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(UTYpalUsIMU, ydaTcs U300paxarb UX
Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare, paccMaTpuBaIOT UX MpocTeiine cBoiicTBa. B mporecce
M3YYEHHUS HarJsJHONW TeOMETPUU 3HAHUS, MOJydYeHHbIe 00yJYaroUIMMICS Ha YPOBHE HA4YaJbHOTO
o01iero o0pa3oBaHMsl, CUCTEMATHU3UPYIOTCS U PaCIIUPSIOTCS.

CornacHo y4yeOHOMy IuUlaHy B 5—6 Kiaccax HU3y4yaeTcs MHTETPUPOBAHHBIM INpeaIMeT
«MatemaTuka», KOTOPBIA BKJIIOYaeT apu(PMeTHUeCKui MaTepuall U HarjsIHyI0 T€OMETpHIO, a



TAKKC MPOMNCACBTUYCCKHUC CBCACHUSA U3 aJIFerLI, DJIEMEHTHI JIOTUKHM W Hadajia OnucaTeIbHOMN
CTaTHCTHUKH.

Ha wn3ydenue yueOnoro kypca «Marematuka» orBoautcsi 357 4acoB: B 5 kiacce — 187
4acoB (B EPBOM IOJIYTOANUHU 6 YacOB B HEIETIO, BO BTOPOM IIOJIYTOJUH 5 4acOB B HEJEIIO), B 6
kiacce — 170 yacoB (5 yacoB B HEZECIIO).

COJAEP/KAHUE OBYYEHUA
5 KUIACC

HarypanbHble unc/ia 4 HyJIb

HarypanbHoe uuncno. Psn HatypansHbix umcen. Yuciao 0. M3o0pakeHue HaTypabHBIX
qucesl TOYKaMU Ha KOOPIAMHATHOW (UMCIOBOM) MPSAMOIA.

[lo3unmoHHas cucreMa cuMciieHHus. PuMckas Hymepauus Kak HOpUMEpP HENO3ULMOHHOMN
CUCTEMBI cuuciaeHus. [lecsaTuuHas cucTemMa CUMCIICHUS.

CpaBHeHuE HATypallbHBIX 4YHCEl, CpaBHEHHE HaTypallbHbIX yucel ¢ HylnéM. CrocoObl
cpaBHeHUs. OKpyTJI€HHE HAaTypaJbHbIX YUCEIL.

CroxeHue HaTypajibHbIX 4YHCEJN, CBOMCTBO HYJsSl IpU CIOXEHUU. BbluuTaHue Kak
JeiicTBUE, 0OpaTHOE CIOXKEHHUIO. Y MHOKEHHE HaTypalIbHbIX YMCEJ, CBOMCTBA HYJSI U €JUHUIIbI
npu yMHOXKeHUU. JleideHue kak neiicTBUe, oOpaTHOe YMHOXeHHIO. KOMIOHEHTHI NeHCTBUM,
cBsi3b Mex1y HuMH. [IpoBepka pesynbprara apudmerndeckoro neiictus. IlepemecturensHoe u
COUeTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXEHHUS, PACIpeleNUTEIbHOE CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanue OykB uisi 0003HAUYEHHUS HEM3BECTHOIO KOMIIOHEHTAa M 3aIlliCH CBOMCTB
apupMeTUUECKUX JEeHCTBUM.

Jenutenu u KpaTHble 4ncia, pa3iioxKeHUe Ha MHOKUTENU. [IpocTeie U cocTaBHbIE YnCha.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenne ¢ 0CTaTKOM.

CreneHb C HaTypaJbHbIM I[I0Ka3aTeleM. 3aluCh YHUCIA B BHUAEC CYMMBI Pa3psIHBIX
CJIaraeMbIX.

UucinoBoe BblpaXkeHUE. DBpluncieHue 3HAYEHUN YHCIOBBIX BBIPAKEHUM, TMOPSAIOK
BBIMIOJHEHUsT  AeiicTBuil. Vcmonbp3oBaHMe 1pU  BBIUMCICHUSIX [EPEMECTUTEIBHOTO U
COYETaTeNIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS M YMHOXKEHUS, paclpe/leMTeNIbHOTO CBOICTBa
YMHOXEHHUS.

Jpoou

[IpencraBnenne o apodOu Kak criocobe 3amucu 4acTu BeaudrHbl. OOBIKHOBEHHBIE JAPOOH.
[TpaBuibHbBIE M HeNIpaBUIbHBIE 1po0H. CMmemaHHas ApoOk, IpeAcTaBlIeHne CMEIaHHOH 1poOH B
BUJI€ HENPaBUJIBHOM JpOOM W BBbIIEIEHHME LEJIOW YacTH 4YMCiIa U3 HENPaBWIBHON ApoOu.
N300paxkenue apoOeit ToukaMu Ha 4uciaoBoi npsimoil. OcHOBHOE cBOMCTBO poou. CokpalieHue
npobeit. [TpuBenenue Apodu Kk HOBOMY 3HamMeHaTet0. CpaBHEHHE IPOOE.

CrnoxeHue U BblUMTaHUE OpoOel. YMHOXEHHE U JeneHue poOel, B3aMMHO OOpaTHbIE
npobu. HaxoxaeHne 4yacTu 1enoro U eyoro 1o ero YacTH.

Hecstuunas 3anuck apobeit. [IpencraBnenue necaTnyHol ApoOU B BUJE OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX ApoOel TOYKaMH Ha YHCIOBOM mpsiMod. CpaBHEHHE IECATUUHBIX
Ipooeii.

ApudmeTrnueckue IeiCTBUS ¢ JECATUUHBIMU 1po0siMu. OKpyriieHne NeCATUYHBIX IpoOeii.

Pelenue TeKCTOBBIX 3a1a4

Pemenne TekcToBBIX 3aqau apudmMeTrnyeckuM crocodOoM. PemieHue nmormyeckux 3ajad.
Pemrenune 3amau nepe6OpoM BceX BO3ZMOKHBIX BapHaHTOB. Vcrmonb30BaHue MpH peLICHUH 3a/1a4
TaOJIUIL ¥ CXEM.



Pemenue 3anay, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJUYECTBO, CTOMMOCTh. ENUHHIIBI M3MEpeHHs: Macchl, 00bEMa, IEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSI3b MEXy €IMHULIAMU U3MEPEHUS KaKIOW BEJIMYNHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHre JaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUATPAMM.

Harasinnasi reomerpust

Harnsaneie npencrasinenus o purypax Ha IUIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, Yroll,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. YToil. [IpsiMo#i, OCTpBIi, TYNOi ¥ pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METpUYECKHE €IMHMIBI JUIMHBL. J{IMHA JOMaHOW, NepuMerp
MHOTI'OYTOJIbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsignelie npencrabienus o purypax Ha MIOCKOCTH: MHOTOYTOJIbHHK, MPSAMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O paBEHCTBE (QUTYD.

N3o0pakenue ¢uryp, B TOM 4rciie Ha kKieTtdaton Oymare. [loctpoenne koHpurypamuii u3
4acTel mpsMOii, OKPYXKHOCTH Ha HEIMHOBAHHOW M KieT4aroil Oymare. Vcmonb3oBaHue CBOWCTB
CTOPOH U YIJIOB NPSAMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp OpsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM yucie Guryp, n300pakEHHBIX Ha KiieT4yaTon Oymare. EnUHUIIBI M3MepeHus TUIOIaIu.

Harnspnaele  mpepcraBieHuss O  IPOCTPAHCTBEHHBIX — (UTypax:  MPSMOYTOJbHBIN
napajuienienunen, Ky0, MHOTOrpaHHUKU. M300pakeHue MpOCTEHIIMX MHOTOIPAaHHUKOB.
Pa3Béprkn kyba u mnapamienenunena. CozgaHue Mozenedl MHOIOIPaHHUKOB (M3 Oymaru,
MPOBOJIOKH, TUTACTUJIMHA U APYTUX MAaTEPHAIIOB).

O06BEM PAMOYTOIBHOTO Napaiienenunena, kyoa. Enquanib: n3mMepenus oobéma.

6 KJIACC

HarypaabHble yucia

Apudpmernueckue JIEHCTBUS C MHOTO3HAYHBIMU HATypaJlbHBIMM 4HcIaMH. YuCIOBbIE
BBIpQXECHHS, TOPSAOK JIEHCTBUM, UCHOIb30BaHUE CKOOOK. Mcronb30BaHMEe MPH BBIYUCICHUAX
NEPEMECTUTENIBHOTO U COUYETATENIbHOIO CBOMCTB CIOXKEHHUS U YMHOXKEHUS, PACIIPEAECTUTENILHOTO
cBoiicTBa yMHOKeHUA. OKpYIJIEHUE HATYPaJIbHBIX YACEN.

Henutenu w KpaTHbIE 4YHCIIa, HAUOOJBIIWKA OONIMN JENUTEIh M HaWMEHbIee oOIIee
KpaTHoE. J[eIMMOCTh CyMMBI M TPOU3BEACHHUS. [leIeHNE C OCTATKOM.

Jpoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaiieHue apodeir. CpaBHeHHE U
yrnopsiiounBaHue Apodei. Pemienue 3ajau Ha HaX0KJI€HHWE YacTH OT LIEJIOr0 M LENOro Mo €ro
yactu. [[poOHoe uucio kak pesynbTar AeneHus. [IperncraBieHue necsiTUUHOW JpoOu B BHJE
OOBIKHOBEHHOH JIpOOM M BO3MOXKHOCTh IPEJCTaBICHUS] OOBIKHOBEHHOM JpoOu B BHJE
necaTnyHol. JlecsTuyHble 1poOu M MeTpuyeckas cucteMa mep. Apupmerndyeckue NeHcTBUS U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECITUUHBIMU JIPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHUHM. Macmrtad, npomnopius. IIpumenenue
IIPONOPLMI IIPU PELICHUU 3a]1a4.

[TonsiTue nmpoueHTa. BelunciieHne nponeHTa OT BEJINYMHBI U BEJIMUUHBI 110 €€ MPOLIEHTY.
BripaxkeHue mponeHTOB NeCATUYHBIMU OpoOsimu. PemieHue 3amad Ha NMpoueHTHl. BripakeHue
OTHOILIECHHSI BEJIMYHH B ITPOLIEHTAX.

[Tosi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCJIA

[TonoxxurensHble M OTpULATENbHBIE uucia. llensle uncna. Mogyns  ymca,
reoMeTpuueckas HHTepHperanuss Monayis uyucia. M3o0paxeHue uucen Ha KOOpAWHATHOU
npsaMoil. YucnoBele npomexyTkd. CpaBHeHue uucen. ApudmeTnyeckue JeMcTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YHCTAMH.

[TpsimoyronbHas cucTeMa KOOpPAMHAT Ha MJIOCKOCTH. KoopAMHATHI TOUKM HA IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM MJIOCKOCTH.



BykBeHHbIe BbIpakeHH s

[Ipumenenue OYKB JIs 3alMCH MaTEeMAaTHYECKUX BBIpAXXCHUH | npeioxeHuid. CBoWicTBa
apudMeTHuecKuX IeHcTBHiA. ByKkBeHHBIE BBIpaKEHHS M YMCIOBBIC IMOJCTAHOBKU. ByKkBEeHHBIE
PaBEHCTBA, HAXOXJIEHUE HEHU3BECTHOIO KOMIOHEeHTa. Dopmyibl, (GopMyibl NepuMerpa Hu
TUIOINAAM MIPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaienenuneaa u Kyoa.

Pemenne TeKCTOBBIX 3224

Pemenne TeKCTOBBIX 3a1ad apupMETHYECKHM CIOCOOOM. PerieHue jorudyeckux 3amad.
Pemenue 3aau nepe6opoM Bcex BO3MOXKHBIX BapUaHTOB.

Pemenue 3anau, cogepxaiiux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUUHUHBI: CKOPOCTh, BpEMS,
paccTosiHue, 1I€HA, KOJHYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpeMs, O0BEM pPabOTHI.
EnvHuLBI M3MEpEeHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTHU. CBSA3b MEXIy
€AVHMIIAMY U3MEPEHUS KaXK10M BEIINYNHBI.

Pemenne 3anmad, CBs3aHHBIX C OTHOILEHUEM, IPONOPLUOHAIBHOCTHIO BEJINYMH,
IPOLIEHTAMU; pEeIlIeHHEe OCHOBHBIX 33/1a4 Ha JpOOU U MPOLIEHTHI.

OrneHka U MPHUKHUIKA, OKpyTrieHue pe3ynbrata. CocTaBieHre OYKBEHHBIX BBIPAKEHHH 110
YCIIOBUIO 3a/1a4H.

[IpencraBieHne AaHHBIX C MOMOINBIO Tabnum W jauarpamm. CronOuaTeie AMArPAMMBbL:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX IHarpaMM.

Harasignas reomerpus

Harnsiiaele npeacraBieHus o (purypax Ha IIOCKOCTH: TOUYKa, MpsAMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTh, KPYT.

B3aumHOe pacrnonokeHue [ByX MpPsSMBIX Ha IUIOCKOCTH, IHapajulelbHble IpsMBIE,
NEepNEeHIUKYIIApHbIe MpsiMble. M3MepeHue paccTOsIHUM: MEXIy ABYMs TOYKaMHU, OT TOYKH J10
IPSIMOM, JIMHA MApLIPyTa HA KBAIPATHOMN CETKE.

W3mepeHne U MOCTPOECHHE YIJIOB C MOMOUIbIO TpaHCIOpTHpa. Buisl TpeyrojbHUKOB:
OCTPOYIOJIbHBIN, MPSIMOYIOJbHBIN, TYNOYIOJNbHBIM, pPaBHOOEAPEHHBIN, PaBHOCTOPOHHHA.
UeTbIpE€XyrobHUK, IPUMEPBI YETHIPEXYTOIbHUKOB. [IpsIMOYTro/IbHUK, KBaJpaT: UCIIOJIb30BAHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaieil. M3o0pakeHue reoMeTpuyeckux GUryp Ha HeJIMHOBAHHOMN
Oymare c HCIOJNb30BAaHUEM LMPKYIs, JMHEHKH, yrojbHUKA, TpaHcrnoptupa. lloctpoenus Ha
KJIeT4aToil Oymare.

[Tepumerp MHOTOYrONbHMKA. [lOHATHE TUIOMIAAM QUTYDBI, €IUHULIBI U3MEPEHUS TUIOLIA/IH.
[TpubnuxEéHHOE U3MepeHHe IUIomEaau Quryp, B TOM 4YHCI€ Ha KBaJIpaTHOW CeETKe.
[TpubnmxE€HHOE U3MEPEHNE AJIMHBI OKPYKHOCTH, TUIOIIAIN Kpyra.

CuMMeTpHs: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX UTYP.

Harnsinaele mpenacTaBieHHss O HPOCTPAHCTBEHHBIX (QUrypax: mapajienenunen, Kyo,
npusMa, nupamuja, KOHyc, HWIHHIAP, map U cdepa. M300paxxkeHre npocTpaHCTBEHHBIX (QUTYP.
[Tpumepel  pa3BEPTOK MHOTOTPAaHHMKOB, LuiIMHApa M KoHyca. Co3ganue Mozenen
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, MJIACTHIIMHA U IPYTUX MaTepUasoB).

[Tonstne 06bEMa, enuHUILBI U3MepeHuss 00bEMa. OOBEM NMPSIMOYTOIBHOTO Napaiseienunena,
KyoOa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTAThl OCBOCHHS IMpOrpamMmbl yueOHoro kypca «MaTemaTuka
XapaKTEePU3yKOTCS:

1) naTpuoTrnyeckoe BOCIUTAHHE:

NpOSIBJICHUEM HWHTEpeca K MPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSM POCCHMCKHX MATEMATHKOB W POCCUHCKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYyp TPaKIaHCKOTO oOIIecTBa (Hampumep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B JEATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTHUUYECKOU
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOr0 00pa30BaHUS HA NMPOTSHKCHHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCHOHANBHON IeATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(hepbl YelIOBEYECKOW [eATENbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryinspHas Qu3uyeckas aKTHUBHOCThH), CHOPMUPOBAHHOCTHIO HaBbIKa pedIieKcHu,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpY)KAIOIIEH cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U yTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW NEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHPOBATH UJEH,
HOHATHS, TUIIOTE3bl 00 0OOBEKTaX M SBJICHMAX, B TOM UYHUCIIE paHEE HEH3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATb NPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble Jlornyeckue 1ecTBUA:

® BBIIBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKKM MATEMATUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy MOHATUSAMHU, (OPMYIHpPOBATH OMPEHCICHUS TOHSATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHHUSA JIsl 0000IIEHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJUMOI0 aHAJIN3A;

e BOCIPHUHHUMATH, (HOPMYIHPOBATH M MPEoOPa3OBBIBATH CYKICHUS: YTBEPAUTENbHBIE U
OTpHUIATENIbHbIC, EAMHUYHBIC, YaACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABISTH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOpEUUs B (paKTax,
JNAHHBIX, HAOMIONEHUSIX U YTBEPXKACHUSAX, NpeNjIararb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;

e JieNlaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e pa30uparh JI0KA3aTeIbCTBA MATEMATUYECKUX YTBEPXKIECHUH (IPSIMbIE U OT MPOTUBHOIO),
MPOBOAMTH CAMOCTOSATEIBLHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKuX (HaKToB,
BBICTPAWBaTh APTYMEHTAIIMIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYXKICHHUS,

e BHIOMpaTh CMOCOO pemeHust y4eOHOH 3amaud (CpaBHHMBATH HECKOJIBKO BapHUaHTOB
pelIeHus, BEIOUpaTh HanOoJiee MOAXOMSIINN C YIETOM CaMOCTOSTEILHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue AeCTBUSA:

® JCIOJIb30BaTh  BONPOCHl  KaK  HCCIEAOBATEIbCKUNA  MHCTPYMEHT  IO3HaHUS,
dbopMynUpoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, IPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBAaTh MCKOMOE W JIaHHOE, (hOPMUPOBATH TUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3ULINI0, MHEHUE;

® TIPOBOJUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUTAHY HECJIOXKHBIH DKCIIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE [0 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

® caMOCTOATeNbHO  (opMmynupoBaTh OOOOMIEHHS W  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOIIO/IEHUS, UCCIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUIA;

® [IPOrHO3UMPOBATh BO3MOXHOE Pa3BUTHUE IMPOLIECCA, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ unopmaumeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOUHOCTh MH()OPMAIIUU, JAHHBIX, HEOOXOUMBIX JIJIs
pELIeHUs 3a1a4H;

e BHIOMpATh, aHAJTU3UPOBATH, CHUCTEMATHU3MPOBATh W HWHTEPHPETHPOBATH HH(OpPMAITHIO
Pa3IUYHBIX BUJIOB U (DOPM MPECTABICHUS;

e BBIOMpaTh popmy mpencTaBiICHHUs HHPOPMAIIUU U WILTIOCTPUPOBATH pellaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;



OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM HWIIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATH U (POPMYITUPOBATh CYXKIECHHUS B COOTBETCTBHH C YCJIOBUSIMHU W LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PCHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY PEIICHUs 3a/adl, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B XO7ie 00CYXKIEHHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbl, IPOOIEMBI,
pelaeMoil 3aauu, BHICKa3bIBaTh MJICH, HAIIEJICHHBIC HA TIOUCK PEIICHUS, COMOCTABIATh
CBOHU CYXKIICHUS C CY)KICHUSIMH JPYrHUX YYaCTHUKOB JHajiora, OOHApyKUBATh Pa3Indyue
U CXOJACTBO MO3MIMH, B KOPPEKTHOW ¢opme (OpMYyIHpPOBATH Pa3HOTIACUS, CBOH
BO3PaXKCHUS;

NPEICTaBIATh PE3YJAbTATHI PEIICHUS 3a7a4yH, SKCIEPUMEHTA, UCCIEIOBaHMSA, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpaATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a/ad TPE3CHTAllUUd U
0COOCHHOCTEH ayTUTOPHH;

MOHUMATh M MCIIOJIH30BaTh MPEUMYIIESCTBA KOMAaHTHOW W WHANBUIYATLHON pabOTHI IIpH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 11€JIb COBMECTHOM IESITEIbHOCTH, IJIAHUPOBATh OPraHU3AIUI0 COBMECTHOU
paboThI, pactpeaesaTh BUAbI paboT, JTOrOBapUBATHCS, OOCYKIATh MPOIECC U PE3ybTaT
paboTbl, 0000IIaTh MHEHHUST HECKOIBKHX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CyKIeHHS, 0OMEH MHEHUSMU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH CBOU JCHCTBHSI
C JIPYI'MMH YJI€HaMH KOMaHIbl, OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMU B3aHMMOICHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, JrOPUTM pelleHHs 3agaud (WIM ero 4acTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOW MH(OpMaIuy.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa perieHUs
MaTeMaTHYeCKOM 3a7a49M;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIEHUHU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa ACSATEIBHOCTH IOCTAaBICHHON LIETU U YCIOBHUSM,
OOBSICHATH MIPUYUHBI JOCTHXKEHHS WIIM HEJOCTHKEHHUS 11€JTU, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy oOydenwmss B 5 kJjacce OOyYarONIMICS TOJMYYUT CIEAYIOMHUE TMPEIMETHBIE

pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA
[TornMaTh ¥ MPaBUIBHO YMOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATypaJIbHBIMU YHCIIAMH,

OOBIKHOBEHHBIMHU U ACCATUYHBIMHA }Ip06$IMI/I.

CpaBHI/IBaTB " ynopsaao4uuBaThb HATypaJIbHbBIC YHCJia, CPABHHUBATH B HpOCTGfII.HHX clrydasax

OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC APOOH.



COOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YMCIIOBOI) MNpSIMOM C COOTBETCTBYIOIIUM €l
YHUCIIOM U U300pakaTh HATYPAJIbHBIC YKCIIa TOYKAaMU HAa KOOPAMHATHOM (YMCIIOBON) MPSAMONA.

Beimonusate apudmMerndeckue NEHCTBUS ¢ HATYPAIBHBIMU YUCIIAMHU, ¢ OOBIKHOBEHHBIMU
IpOOsIMU B MPOCTEUIITNX CITydasiX.

BrInonaHsATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BHIUUCICHUH.

OKpyrJATh HaTypaJIbHbIEC YUCIIA.

PemieHue TekCTOBBIX 33124

Pemarb TekcToBbIe 3a7aun apu(PMETUYECKUM CIIOCOOOM U C MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOT0 Tiepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pewate 3amaun, coaepskaiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aIIUCH, CXEMbI, TaOJIUIIbI, 0003HAUYEHUS IIPU PEILICHUH 3a7ay.

[Tonb30BaThCst OCHOBHBIMM €IMHUIIAMH U3MEPEHUS: 1IEHbI, MAaCChl, PACCTOsIHUS, BPEMEHH,
CKOPOCTH, BbIpaXXaTh OJJHU €JUHULIbI BEJIMUYUHBI YEpPE3 IPYyTHUE.

W3BnekaTh, aHATU3UPOBaTh, OLICHUBATh WH(OPMAIMIO, MPEICTABICHHYIO B Ta0iuIe, Ha
CcTONOUYaTON AMarpamMme, WHTEPIPETUPOBAThH MPEACTABICHHBIC JaHHBIC, UCIOJIb30BATh JaHHbBIE
IIPU pEIICHUH 3ajay.

Harnsinnasi reomerpust

[Tonb30BaTbcs TIEOMETPUUECKUMHU MOHATHSIMM: TOYKa, MpsAMas, OTPE30K, JIyd, Yroll,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TPUMEPBI OOBEKTOB OKPYXKAIOMIETO MHpa, WMEIOMUX (GOopMy H3ydEeHHBIX
TEOMETPUUECKUX Uryp.

Hcnonp30BaTh TEPMHUHOJOTHUIO, CBSI3aHHYIO C  yIJlaMU: BEpLIMHA, CTOpPOHA, C
MHOT'OYTOJIbHUKAaMH: yroJl, BEpLIMHA, CTOPOHA, JAHAaroHaidb, C OKPYXHOCTBIO: paguyc, JUaMeTp,
LEHTP.

N300paxaTh H3ydyeHHBIE TeoMeTpuyecKkue GUrypbl Ha HETMHOBAHHOW M KJIETYaTOH
OyMmare ¢ HOMOUIbIO UPKYJIS U JIUHEHKH.

Haxonuth nOnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO JIMHEWKH,
CTPOUTH OTPE3KHU 3aJaHHOMU JJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBAAPATa JIJIsl UX TTOCTPOECHMUS,
BBIUMCJICHMS TIOIAAN U IEPUMETpA.

Bbraucnsate mepuMeTp U MIIomaab KBajapaTa, MpsMOYTroJbHHUKA, (GUTYP, COCTABIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUTyp, N300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCcsl OCHOBHBIMM METPUYECKMMH E€AUHULAMU W3MEPEHHUs JUIMHBI, IUIOLIA/H;
BBIPAKATh OJHU €AMHUIIBI BEIMYUHBI Ue€pe3 IPYTHe.

Pacno3naBate mapamnenenurne], KyO, MCIONb30BaTh TEPMUHOJIOTHIO: BepIIMHA, Pedpo,
rpaHb, U3MEPEHM], HAXOUTh U3MEPEHNUS Napajuienenunena, Kyoa.

Bbrancnate 00b€M KyOa, mapajuienenumnena Mo 3aJaHHbIM H3MEPEHUSIM, MOIb30BaThCS
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnoxHbIE 337a4d Ha M3MEPEHHE T'€OMETPUYECKUX BEIMYUH B MPAKTUUYECKUX
CUTYaITUsX.

K xoniy oOyueHus B 6 KJjacce OOy4aroUIMiicss TMOMYYUT CIEAYIONIME MpeIMeTHbIC
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

3HaTh ¥ TIOHUMATh TEPMUHBI, CBS3aHHBIC C PA3TUYHBIMH BUJAAMH YHUCEN U CIIOCOOAMHU UX
3aInCcH, MEPEXOIUTH (€CIH ITO BO3MOXKHO) OT OHON (hOPMBI 3aITUCH YKCIIa K IPYTOil.

CpaBHUBaTh W YIOPSJIOYMBATH I1IE€JbIE YHCIIA, OOBIKHOBEHHBIE U JCCATHYHBIC IPOOH,
CpPaBHUBATh UKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BrImotHATE, codeTass YCTHBIE W MHChbMEHHBIE TPUEMBI, apu(PMETUYECKUE ICHCTBUSA C
HATYpaJIbHBIMH U TENBIMH  YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JIPOOSMHU,
MOJIOKUTETHHBIMHA M OTPUIIATEIILHBIMU YMCIIAMH.



BrruucasTe 3HaU€HUS YMCTOBBIX BBIPAKEHUH, BBIMOIHATH IPUKUIKY U OLICHKY pe3ybTaTa
BBIUMCJICHUM, BBIMOJIHATH MPEoOpa3oBaHMsI YHCIOBBIX BBIPRKEHUW Ha OCHOBE CBOMCTB
apuMeTHUECKUX ICHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €U YHCIOM H
n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPsAMOI, HAXOIUTh MOJYJIb YHCJIA.

COOTHOCUTB TOYKH B NMPAMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPAMHATAMU 3TOU TOUKH.

OKpyrasTh LebIe YhCiia U JeCATUYHbIE POoOr, HAXOAUTh PUOIMKEHUS YUCel.

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUSA

[TonumaTe U ynoTpeOIsATh TEPMHUHBI, CBA3aHHBIC C 3AMUCHIO CTENEHHM YHCIA, HAXOAUTh
KBaJIpaT U Ky0 4ucClia, BEIUMCISATH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIICHU.

ITonb30BaTbCs MpU3HAKaMHU JEIMMOCTH, PACKIJIAbIBaTh HATYpPaJIbHBIC YHCIA HA IIPOCTHIE
MHOHUTEIH.

[Tonp3oBaTbest MAacITAOOM, COCTABIIATH MPOTIOPLUUN U OTHOILICHHS.

Hcnonp3oBaTh OyKBBI 17151 0003HAYSHUS YUCEN TPU 3alMCH MAaTEeMAaTUYECKUX BBIPAKECHUI,
COCTaBIISITh OYKBCHHBIE BBIPAKCHUS U (DOPMYIIBI, HAXOAUTH 3HAUCHUSI OYKBCHHBIX BBIPAKEHUH,
OCYIIECTBIISIs1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 32124

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33]]a4l apU(PMETUIECKIM CIIOCOOOM.

Pewate 3amaud, CBsI3aHHbIE C OTHOILIEHHWEM, IPONOPLUHUOHAIBHOCTHIO BEJIMYUH,
NPOICHTAMH, PEIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pewate 3amaun, coaepikaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, 1ieHa, KOJMYECTBO, CTOMMOCTb, MPOM3BOAUTENBHOCTh, BpEMs, 00BEM padOTHI,
UCTIONB3YS  apudMeTHUecKhe JeMCTBHs, OLEHKY, MPUKUIKY, IOJIb30BaThCA €IUHUIAMU
MU3MEPEHMS COOTBETCTBYIOIINX BEJIUYMH.

CocTaBnsaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 33]a4U.

W3Bnekars uHpOpMaIINIO, IPEICTABICHHYIO B TAa0JIUIIAX, HA JTUHEHHOM, CTOI0YATON WITN
KpYyTrOBOM JMarpamMmax, MUHTEpPIPETUPOBATh IMPEACTABICHHBIC JaHHbIC, MCIOJIb30BAaTh JIAHHbIC
IIPU PELIECHNH 3a/1a4.

[TpencraBasTh MHPOPMAIIHIO C TOMOIIBIO TAONUII, THHEHHOW U CTONOUATOM qUarpamm.

Harasanas reomerpus

[TpuBoaUTE TpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIMUX (GOopMy H3yUEeHHBIX
TEOMETPUUYECKHUX TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI PaBHBIX U CHUMMETPUUYHBIX
buryp.

N300paxaTh C NOMOIIBIO IMPKYJS, JUHEHKH, TPAHCIOPTUpA HA HEJIUHOBAHHOW U
KJIeT4aToi Oymare wu3y4eHHbIe IUIOCKHE TeoMeTpuueckue GUrypsl U KOH(HUTypaiuw,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbcs TEOMETPHUUYECKHMMM  TOHSATHUSMHU:  PaBEHCTBO  (uryp, CcuUMMETpus,
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

Haxonuth BeNWYMHBI YIJIOB M3MEPEHHUEM C IMOMOUIBIO TPAHCHOPTHUPA, CTPOUTH YIJIbI
33JIaHHOM  BEJIMYMHBI, II0JIb30BaTbCA IIPU  PEIICHHM 3a7a4 TIpajyCHOM MEpoH YIVIOB,
pacro3HaBaTh HA YEPTEKAX OCTPBIU, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BeluncnaTe JUIMHY JIOMaHOM, NMEPUMETP MHOIOYIOJBHHKA, IOJIb30BAaThCA €IWHHUIIAMHU
W3MEPEHHUS IJIMHBI, BbIpAXKaTh OJIHA €IUHUIIBI U3MEPEHUS JUIMHBI YEPE3 APYTHUE.

Haxonnuts, HCTIONb3ys 4EPTEKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXIY ABYMS TOUKaMH, OT
TOYKH JI0 MPSIMOM, IJIMHY MYTH HA KBaJPATHOMN CETKE.

Bbruncnsate 1iomane QUryp, COCTaBIEHHBIX W3 NPSIMOYTOJbHUKOB, HCIOJIb30BaTh
pa3OueHre Ha MPSMOYTOJbHUKH, Ha paBHbIE (PUTYpHI, JOCTpaWBaHHUE OO MPSIMOYTOJIbHUKA,
MIOJIB30BAaTbCd OCHOBHBIMM E€IMHUIIAMM H3MEPEHMS IUIONIAJH, BBIPAXKATh OJHU €IWHHIIBI
U3MEPEHHUs IUIOLIAN YePe3 APYTHE.



PacriozHaBath Ha MOJAENSX M M300pPAKECHUSIX MUPAMHIY, KOHYC, IIMUIMHIP, UCIIOJIB30BATh
TEPMHHOJIOTHIO: BEpIlIMHA, pedpo, rpaHb, OCHOBAaHHUE, pPa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare mpsMOYTOJIbHBIN MapaieIeuIie].

Bbruncnsate 00bEM MpSMOYTOIBHOTO MapaieNenumesa, Kyoa, moib30BaTbCsi OCHOBHBIMU
eMHHUIIAMU U3MEpPEHUs 00hEMa;

Pemarh Hecno)kHbIE 3aJjaud Ha HAXOXKJICHHE T'€OMETPUUYECKUX BEIUYMH B MPAKTUYECKHX
CUTYaIUsX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Harypanbnble uncna. JleiicTBus ¢ 43 5 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 2 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkIkHOBeHHBIC ApOOH 48 . https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
4 Harnsgnas reomerpusi. MHOrOyroJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
° Jlecaiiie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
! TosToperme 1 0bobmenne 21 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 187 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [{OK
! Harypaibhpie wncia 30 1 https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. CumMmmerpust 6 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
> Bripaxcermst ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHble U OTPULIATENIbHBIE YHCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nunorexa LIOK
8 TpencTasnenne paHHbix 6 1 https://m.edsoo0.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 1 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

HOYPOYHOE IINTAHUPOBAHHUE

5 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
aTa mudpoBLIe
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue A p
Bceero u3ydyeHusi odOpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl

1 JlecATHHHAS CHCTEMA CHHCTICHHS. 1 https://m.edsoo.ru/4aa41d43
Psn HaTtypanbHBIX uncen

2 JecTHIHAS CHCTEMa CHHCTICHU. 1 https://m.edsoo.ru/f4fddeds
Psin HaTypasibHBIX yHnCen

3 Harypanbnsiit psg. Yuco 0 https://m.edsoo.ru/68a3d9a9

4 Harypanbnsiii psa. Yucno 0 https://m.edsoo.ru/7ad83915
Harypan € yucia Ha

5 Typabibt qul : Hu 1 https://m.edsoo.ru/12f5c2c5
KOOpI[I/IHaTHOI/I pr[MOI/I
H

6 aTypaHBHHquHCHa Hua 1 https://m.edsoo.ru/11894aa6
KOOpI[I/IHaTHOI/I pr[MOI/I
H

7 aTypaHBHHequcna Hva 1 https://m.edsoo.ru/7212aaf5
KOOPJMHATHOMN MPSMOit
CpaBHenmne, o eHHe

8 DABHCHHE, OKpYIJICHH 1 https://m.edsoo.ru/1a81a723
HATypaJIbHBIX YHCEIl

9 Juarnoctuyeckas padota 3a Kypc 4 1 1
Kj1acca
C

10 DaBHCHHE, ORPYTIICHHE 1 https://m.edsoo.ru/a6d31e15
HATypaJIbHBIX YUCEIl
CpaBHeHHE, 0O CHHE

11 DABHCHHE, OKpYIJICHH 1 https://m.edsoo.ru/fc3c515e
HaTypaJbHBIX YHCET

12 CpaBHeHue, OKpyTieHuE 1 https://m.edsoo.ru/8ed2fa96



https://m.edsoo.ru/4aa41d43
https://m.edsoo.ru/f4fdded8
https://m.edsoo.ru/68a3d9a9
https://m.edsoo.ru/7ad83915
https://m.edsoo.ru/12f5c2c5
https://m.edsoo.ru/11894aa6
https://m.edsoo.ru/7212aaf5
https://m.edsoo.ru/1a81a723
https://m.edsoo.ru/a6d31e15
https://m.edsoo.ru/fc3c515e
https://m.edsoo.ru/8ed2fa96

HaTypaJIbHBIX YUCET

13

14

Apudmernaeckue I1eUCTBUS C
HATypaJbHBIMU YUCIIAMU

Apudmernaeckue I1eUCTBUS C
HATYypaJIbHBIMH YUCIIaAMU

https://m.edsoo.ru/f9e7bbc6

https://m.edso0.ru/1428c2h2

15

Apudmernueckue 1eicTBUS C
HATypaJIbHBIMH YHCIIAMU

https://m.edsoo0.ru/aa9696ee

16

17

Apudmerndeckue I1eHCTBUS C
HATypaJbHBIMU YUCIIAMH

Apudmerrdeckue I1eHUCTBUS C
HATYpaJIbHBIMH YUCIIaMU

https://m.edsoo.ru/bcfe2cfd

https://m.edsoo.ru/7fb9f2b1

18

19

20

Apudmerndeckue neicTBHS C
HATypaJIbHBIMH YHCIIAMU
Apudmerndeckue 1eicTBUS €
HATypaJIbHBIMH YHCIIAMA

CBoiicTBa HYJISI IPH CIOXKEHUU U
YMHO>XEHUH, CBOMCTBA €IMHUIIBI TIPH
YMHOKEHUH

https://m.edsoo.ru/a321c18e

https://m.edsoo.ru/d4d1e979

https://m.edso00.ru/436e79eb

21

CBoiicTBa HYJIS IIPU CIIOKEHUU U
YMHOKE€HHH, CBOMCTBA €AMHULIBI ITPU
YMHOXEHUHU

https://m.edsoo.ru/c17c6b65

22

[lepemecTuTenbHOE U COUYETATEIHHOE
CBOMCTBA CJIOKEHHS 1 YMHOXKEHUS,
pacnpenenuTeibHOe CBOMCTBO
YMHOXEHHS

https://m.edsoo.ru/71a37349

23

[lepemecTuTeNbHOE U COYETATEILHOE
CBOWCTBA CIIOKCHHS U YMHOKCHHS,
pacrpenenuTenbHOe CBOHCTBO

https://m.edsoo.ru/7f22196¢



https://m.edsoo.ru/f9e7bbc6
https://m.edsoo.ru/1428c2b2
https://m.edsoo.ru/aa9696ee
https://m.edsoo.ru/bcfe2cfd
https://m.edsoo.ru/7fb9f2b1
https://m.edsoo.ru/a321c18e
https://m.edsoo.ru/d4d1e979
https://m.edsoo.ru/436e79eb
https://m.edsoo.ru/c17c6b65
https://m.edsoo.ru/71a37349
https://m.edsoo.ru/7f22196c

YMHOKECHHUS

[TepemecTuTenbHOE U coUeTaTEIbHOE
CBOMCTBA CJIOKECHUS U YMHOXKEHUS,

24 . 1 https://m.edsoo.ru/bd42482f
pacnpeneuTeaIbHOe CBOMCTBO
YMHOXKEHHUS

25 JeAHTCIIH 1 KpaTHBIC HHCIa, 1 https://m.edsoo.ru/c24a4ae?
pa3JI0KEHUE YUCIIa HA MHOXKUTEIIN

26 JlenuTentt i KpaTHBIC GHCa, 1 https://m.edsoo.ru/28cc3ccc
pa3JI0KEHUE YUCIIa HA MHOXKUTCIIN

27 JlenuTeit 1 KpaTHBIC 4HCIa, 1 https://m.edsoo.ru/5f8492b6
pa3NoKEeHUE YMCiIa Ha MHOKUTEIH

28 Jlenenue ¢ ocraTkoM 1 https://m.edso00.ru/c94657ca

29 JleneHue ¢ ocTaTKOM 1 https://m.edsoo.ru/ea769c8d

30 ITpocTeie 1 cocTaBHBIE YnCIIa 1 https://m.edso0.ru/69ffbd69

31 [IpocThie 1 cocTaBHBIE YMCIA 1 https://m.edso0.ru/66f7bdéc
IT 2,5,10,3

32 9 PHSHAKH ACTHMOCTH Ha 2, 9, 1T, 2, 1 https://m.edso0o.ru/f91db188
IT 2,5,10,3

33 9 PHSHAKH ACTUMOCTH Ha 2, 9, 1T, 2, 1 https://m.edso00.ru/359cbd4b
q .

34 HUCHOBLie BRIPICHITL, TIOPANOK 1 https://m.edsoo.ru/c215a31b
JCUCTBUU
q .

35 HUCHOBBie BRIPICHITL, TIOPANOK 1 https://m.edsoo.ru/f5ee99ee
JCUCTBUU
q .

36 HVC HOBBie BRIPICHITL, TIOPANOK 1 https://m.edso0.ru/36138b66
IEeNCTBUH
Penrenune TeKCTOBBLIX 3a/1a4 Ha BCE

37 apudMeTHUIECKHe NeUCTBUS, Ha 1 https://m.edsoo.ru/7c5ea5b4

JABVKCHUC W ITIOKYIIKH



https://m.edsoo.ru/bd42482f
https://m.edsoo.ru/c24a4ae2
https://m.edsoo.ru/28cc3ccc
https://m.edsoo.ru/5f8492b6
https://m.edsoo.ru/c94657ca
https://m.edsoo.ru/ea769c8d
https://m.edsoo.ru/69ffbd69
https://m.edsoo.ru/66f7bd6c
https://m.edsoo.ru/f91db188
https://m.edsoo.ru/359cbd4b
https://m.edsoo.ru/c215a31b
https://m.edsoo.ru/f5ee99ee
https://m.edsoo.ru/36138b66
https://m.edsoo.ru/7c5ea5b4

38

Pemenne TeKCTOBBIX 3a7a4 Ha BCE
apudMeTHYECKHe IeHCTBHS, HA
JIBUDKEHUE U MMOKYIIKU

https://m.edso0.ru/129931dc

39

Pemenue TekCTOBBIX 3a/1a4 HA BCE
apudmeTHuecKue AeUCTBUS, Ha
JBUKCHHUE U TTOKYITKU

https://m.edsoo.ru/28fa568c

40

41

42

Pemienue TekCTOBBIX 3a/1a4 Ha BCE
apudmeTHIecKre ACUCTBHS, Ha
JIBU)KEHUE U MMOKYTIKH

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
apudmeTnyecKkue AelcTBUS, Ha
JBUKCHHUE U MTOKYTIKI

Pemenue TeKCTOBBIX 3a/1a4 HAa BCe

apupMeTHUecKue neicTBUs, Ha
JBYDKEHUE U TIOKYTIKH

https://m.edsoo.ru/67f2751f

https://m.edsoo.ru/1fffcd7a

https://m.edsoo.ru/acdac62b

43

KonTposnbHas pabora no teme
"HaTypanbHble uncia v HyJap"

https://m.edsoo.ru/2a8b416b

44

45

Touka, npsiMasi, OTPE30K, JTyY.
Jlomanas

W3mepenue ninuHbl 0Tpe3Ka,
METPUYECKUE €AUHULIBI U3MEPEHUS
IUTHHBI

https://m.edsoo.ru/9eaa5fda

https://m.edso0.ru/5c6f8796

46

N3Mepenne niMHbI OTpE3Ka,
METPUUYECKUE ETUHULBI U3MEPEHUS
JUTMHBI

https://m.edsoo.ru/ce379228

47
48

OKpYy>KHOCTb U KpYyT
OKpy’KHOCTb U KpyT

https://m.edsoo.ru/4d86a815

https://m.edso0.ru/14135e59

49

[IpakTrueckas pabota 1mo Teme

https://m.edso0.ru/6123318a



https://m.edsoo.ru/129931dc
https://m.edsoo.ru/28fa568c
https://m.edsoo.ru/67f2751f
https://m.edsoo.ru/1fffcd7a
https://m.edsoo.ru/acdac62b
https://m.edsoo.ru/2a8b416b
https://m.edsoo.ru/9eaa5fda
https://m.edsoo.ru/5c6f8796
https://m.edsoo.ru/ce379228
https://m.edsoo.ru/4d86a815
https://m.edsoo.ru/14135e59
https://m.edsoo.ru/6123318a

"IlocTpoenue y3opa u3
OKpykHOCTEH"

VYrou. IIpsMoin, OCTpBIA, TYIIOH U

50 . . 1 https://m.edso0.ru/237b4826
Pa3BEPHYTHIN YITIbI
VYromn. I1 i i 7
51 FOJ{ P HM?H’ OUTPRIHL, TYTon A 1 https://m.eds00.ru/89718538
Pa3BEPHYTHIN YIIIbI
52 N3mepenue yrion https://m.edsoo.ru/b41c9429
53 W3mepenue yrios https://m.eds00.ru/9923cb84
54 Hsmepenue yrios https://m.eds00.ru/23c718f9
IT 0
95 " PARTHHCCKa pa Ofa HO TEME 1 https://m.edso0.ru/c782f33d
[TocTpoenue yriios
0b. I1
56 Hpode. Hpasibibe 1 https://m.edsoo.ru/1a31d63b
HETpaBUWIbHBIC APOOH
ob. I1
o7 Hpobe. Tlpasibiibie 1 1 https://m.edsoo.ru/a366925a
HEeNpaBUJIbHbIE JpOOH
T
58 Apobe. Hpabiibiibie 1 https://m.edsoo.ru/a7793d76
HEeNpaBUIbHbIE JpOOU
T
59 Jpobe. lpasubhsie i 1 https://m.edsoo.ru/39c6447a
HETpaBUWIbHBIC APOOH
ob. I1
60 Hpode. Tlpasibirbie 1 1 https://m.edsoo.ru/bla6beld
HeIpaBUIILHBIE IPOOH
61 OcHOBHOE CBOWCTBO Jpodu 1 https://m.eds00.ru/878f6b54
62 OCHOBHOE CBOWCTBO ApOOH 1 https://m.edsoo.ru/38f612a3
63 OcHOBHOE CBOWCTBO Ipo0Ou 1 https://m.eds00.ru/67731ab6
64 OcHOBHOE CBOWCTBO Jpodu 1 https://m.edso00.ru/b5583736
65 OCcHOBHOE CBOMCTBO ApOoOH 1 https://m.edsoo.ru/f3f3ee88
66 OcHOBHOE CBOMCTBO ApoOH 1 https://m.edsoo.ru/ch865ce6



https://m.edsoo.ru/237b4826
https://m.edsoo.ru/89718538
https://m.edsoo.ru/b41c9429
https://m.edsoo.ru/9923cb84
https://m.edsoo.ru/23c718f9
https://m.edsoo.ru/c782f33d
https://m.edsoo.ru/1a31d63b
https://m.edsoo.ru/a366925a
https://m.edsoo.ru/a7793d76
https://m.edsoo.ru/39c6447a
https://m.edsoo.ru/b1a6be1d
https://m.edsoo.ru/878f6b54
https://m.edsoo.ru/38f612a3
https://m.edsoo.ru/67731ab6
https://m.edsoo.ru/b5583736
https://m.edsoo.ru/f3f3ee88
https://m.edsoo.ru/cb865ce6

67 OcCHOBHOE CBOMCTBO ApoOH 1 https://m.edsoo.ru/11a6e356

68 CpaBHenue apooeit 1 https://m.edsoo.ru/9cf4a6dd

69 CpaBHuenue apo0eit 1 https://m.edsoo.ru/7dad9c47

70 CpaBuenue apo0eit 1 https://m.edsoo.ru/f277cb7e

71 CpaBHenue apooeit 1 https://m.edso00.ru/4d9628b8

72 Croxenue u BH{IHTaHIfe 1 https://m.edsoo.ru/2a5f4a63
OOBIKHOBEHHBIX JIpOOei

73 Croxenue u BHqHTaHIﬁe 1 https://m.edsoo.ru/4a169546
OOBIKHOBEHHBIX JAPOOCiH
C

74 froxerme BBIqHTaHPfe 1 https://m.edsoo.ru/edceb24a
OOBIKHOBEHHBIX JAPOOCH

75 Crowenne n BHqHTaHIie 1 https://m.edsoo.ru/ce6552b8
OOBIKHOBEHHBIX JApOOeit

76 Croxerue u BHqHTaHIfe 1 https://m.edsoo.ru/f95696c9
OOBIKHOBEHHBIX JIpo0eit

77 CrrookeHHe 1 BbraHTaHHe 1 https://m.eds00.ru/46e24d74
OOBIKHOBEHHBIX JIpo0eit

78 Crowenne n BH{IHTaHIfe 1 https://m.edsoo.ru/297be3ff
OOBIKHOBEHHBIX JIpo0eit

79 Croxenue u BHqHTaHIie 1 https://m.edsoo.ru/94e5d11b
OOBIKHOBEHHBIX JIpo0eit

80 CwmemanHas 1po0b 1 https://m.edsoo.ru/fe956¢29

81 CwmemanHas 1po0b 1 https://m.edsoo.ru/99c88f4d

82 CwmemanHas 1po0b 1 https://m.edsoo.ru/2eaf88a9

83 CwMerianHas 1po0b 1 https://m.edsoo.ru/774db14b

84 Y MHOYCHHE 1 JIeIICHHE 1 https://m.edsoo.ru/c5a2b2cc

OOBIKHOBEHHBIX JIPOOEii;



https://m.edsoo.ru/11a6e356
https://m.edsoo.ru/9cf4a6dd
https://m.edsoo.ru/7dad9c47
https://m.edsoo.ru/f277cb7e
https://m.edsoo.ru/4d9628b8
https://m.edsoo.ru/2a5f4a63
https://m.edsoo.ru/4a169546
https://m.edsoo.ru/edceb24a
https://m.edsoo.ru/ce6552b8
https://m.edsoo.ru/f95696c9
https://m.edsoo.ru/46e24d74
https://m.edsoo.ru/297be3ff
https://m.edsoo.ru/94e5d11b
https://m.edsoo.ru/fe956c29
https://m.edsoo.ru/99c88f4d
https://m.edsoo.ru/2eaf88a9
https://m.edsoo.ru/774db14b
https://m.edsoo.ru/c5a2b2cc

B3aMMHOOOpaTHBIC ApOOH

85

86

87

VYMHOXKEHUE U JeTICHUE
OOBIKHOBEHHBIX JIPOOEHi;
B3aMMHOOOpaTHBIC ApOOH

VYMHOXKEHHUE U JIeTICHUE
OOBIKHOBEHHBIX APOOCiH;
B3aUMHOOOpaTHBIC IPOOH

YMHOKEHUE U IeJICHHE
OOBIKHOBEHHBIX JAPOOCiH;
B3aUMHOOOpaTHBIC IPOOH

https://m.edsoo.ru/aaa83c9c

https://m.edsoo.ru/c8af5da7

https://m.edsoo.ru/bc3d43f9

88

YMHOXKEHUE U JICIICHUE
OOBIKHOBEHHBIX APOOEii;
B3aMMHOOOpaTHBIC IpOOH

https://m.edsoo.ru/6dfc765c¢

89

90

91

YMHOXKEHUE U JIETICHUE
OOBIKHOBEHHBIX JIpO0eii;
B3aUMHOOOpaTHBIE TPOOH

YMHOKEHUE U JAeIECHHE
OOBIKHOBEHHBIX JIpOOEii;
B3aUMHOOOpaTHBIEC IPOOH

VYMHOXKEHHUE U JICICHUE

OOBIKHOBEHHBIX JIpOOEii;
B3aMHOOOpaTHBIE ApOoOH

https://m.edsoo.ru/leb41cfb

https://m.edsoo.ru/f4d818b2

https://m.edsoo.ru/f7fa33f4

92

Pemenne TekCcTOBBIX 3a/1a4,
coniepkaux qpoou. OCHOBHBIE
3aja4u Ha Jpolu

https://m.edsoo.ru/25b2656a

93

Pemenne TekCcTOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3a/1auu Ha ApoOH

https://m.edsoo.ru/ded25252



https://m.edsoo.ru/aaa83c9c
https://m.edsoo.ru/c8af5da7
https://m.edsoo.ru/bc3d43f9
https://m.edsoo.ru/6dfc765c
https://m.edsoo.ru/1eb41cfb
https://m.edsoo.ru/f4d818b2
https://m.edsoo.ru/f7fa33f4
https://m.edsoo.ru/25b2656a
https://m.edsoo.ru/ded25252

94

Pemenne TeKCTOBBIX 3a1a4,
coaepxamux apoou. OCHOBHBIE
3a/1auu Ha ApooH

https://m.edsoo.ru/aab85db9

95

Pemenne TeKCTOBBIX 3a1a4,
conepkanux qpoou. OCHOBHBIC
3a/1a4M Ha Apoodu

https://m.edsoo.ru/45dd7adc

96

97

98

PenieHne TekCTOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3a/1auu Ha Jpoou

Perienue TeKCTOBBIX 3a/a4,
coaepxamux apoou. OCHOBHBIE
3a/1a4u Ha Jpoou

Pemenne TekcToBBIX 3a/1ad,
coaepkamux Apoou. OCHOBHBIE
3aauu Ha Apo0u

https://m.edsoo.ru/8d2a6la7

https://m.edsoo.ru/5fee3249

https://m.edsoo.ru/b73c2154

99

Pemenne TekCTOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3aauu Ha Apo0u

https://m.edsoo.ru/1c4381b6

100

101

102

Pemenne TeKCTOBBIX 3a/1a4,
coaepxamux apoou. OCHOBHBIE
3a/1auu Ha Apoou

[Ipumenenne OyKB s 3aMTUCH
MaTEMaTUYECKUX BBIPAXKEHUH U
MIPEIIOKEHU I

[Ipumenenne OyKB s 3aMTUCU
MaTEMaTUYECKHUX BBIPAXKEHUH U
MPEIJI0KEHU I

https://m.edsoo.ru/1d211a35

https://m.edsoo.ru/17d15ca4

https://m.edso00.ru/938h8f23

103

KoHnTtponbHas pabota 1o Teme

https://m.edsoo.ru/2adbf46e



https://m.edsoo.ru/aab85db9
https://m.edsoo.ru/45dd7adc
https://m.edsoo.ru/8d2a61a7
https://m.edsoo.ru/5fee3249
https://m.edsoo.ru/b73c2154
https://m.edsoo.ru/1c4381b6
https://m.edsoo.ru/1d211a35
https://m.edsoo.ru/17d15ca4
https://m.edsoo.ru/938b8f23
https://m.edsoo.ru/2adbf46e

"OOBIKHOBEHHBIC TpoOH"

104

105

106

MHOroyrojibHUKH.
YeTIpEXYroJIbHUK, IIPSIMOYTOJIbHUK,
KBaJapar

MHOroyrojibHUKH.
YeThIpEXYroabHUK, TPSIMOYTOJIbHUK,
KBaJIpat

[TpakTuueckas paboTa 1mo Teme
"IlocTpoeHue npsiMOyrobHUKA €
3a/laHHBIMH CTOPOHAMH Ha
HEJIMHOBaHHOM Oymare"

https://m.edsoo.ru/el46aac?

https://m.edsoo.ru/leac8lad

https://m.edsoo.ru/afc81711

107

TpeyronpHuk

https://m.edso00.ru/537538f6

108

109

110

111

TpeyronpHuk

[Imomane n nepumerp
IPSIMOYTOJIBHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, €JUHUIIBI
M3MEpEHMS TUIOIAIN

[Imomane n nepumerp
IPSIMOYTOJIbHHUKA U
MHOT'OYI'OJIbHUKOB, COCTaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB, €JUHUILIBI
M3MEpEHUS TUIOIAIN

[Inomans u nepumerp
OpSMOYTOJIbHUKA U
MHOT'OYTI'OJIbHUKOB, COCTaBJIEHHBIX U3
PSMOYTOJIbHUKOB, €THHULIBI
M3MEpEHUS TUIOIAIN

https://m.edsoo.ru/9cf84c5e

https://m.edsoo.ru/449bce5b

https://m.edso00.ru/9f7391f3

https://m.edsoo.ru/2c3ec624



https://m.edsoo.ru/e146aac7
https://m.edsoo.ru/1eac81ad
https://m.edsoo.ru/afc81711
https://m.edsoo.ru/537538f6
https://m.edsoo.ru/9cf84c5e
https://m.edsoo.ru/449bce5b
https://m.edsoo.ru/9f7391f3
https://m.edsoo.ru/2c3ec624

112

IIepumeTp MHOTOYroJIbHUKA

https://m.edsoo.ru/f7314ea4

1

113 [TepumeTp MHOTOYTOJIbHHKA 1 https://m.edso0.ru/d9ch6678
114 Jecstrunas 3anuck apodei 1 https://m.edsoo.ru/9bee8857
115 Jecstrunas 3anuck apodei 1 https://m.edsoo.ru/7e7273aa
116 JecsaTruHas 3anmuck Apooeit 1 https://m.edsoo.ru/bad77bb2
117 CpaBHEHHE IECATUYHBIX Ipo0eii 1 https://m.edsoo.ru/feed3253
118 CpaBHEHHE IECITHYHBIX IpoOeCi 1 https://m.edsoo.ru/b5e5445a
119 CpaBHEHHE IECITHYHBIX IpoOeii 1 https://m.edsoo.ru/f6c631cc

120 CpaBHEHHE IECITHYHBIX IpoOeCi 1 https://m.edsoo.ru/84dd2663
121 CpaBHEHHE IECITHYHBIX IpoOeii 1 https://m.edso00.ru/1782c324
122 JleficTBHSI C IECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/4db8376b
123 JleicTBUS ¢ NECITUUHBIMU IPOOSIMU 1 https://m.edsoo.ru/7a24b77b
124 JleicTBHS ¢ NECATHUHBIME IPOOSIMU 1 https://m.edso0.ru/97ba935f
125 JelicTBUSI C ECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/ad6de293
126 JleicTBHS ¢ NECATHUHBIME IPOOSIMU 1 https://m.edsoo.ru/3alel8ba
127 JleicTBUS ¢ NECTUUHBIMU IPOOSIMU 1 https://m.edsoo.ru/79a8al3b
128 JelicTBUSI C NECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/66a6dfab

129 JleicTBus ¢ JeCATUYHBIMU JpOOSIMU 1 https://m.edsoo.ru/3f8b1c75
130 JIeHCTBHS ¢ NECITHYHBIME JIPOOSIMU 1 https://m.edsoo.ru/2dd64e27
131 JleiicTBUS ¢ NECTHUHBIME POOSIMU 1 https://m.edsoo.ru/c96158ch
132 JleficTBUSI C IECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/efd3cca8

133 JleiicTBUS ¢ NECTHUHBIME POOSIMU 1 https://m.edsoo.ru/5b31da88
134 JleficTBUSI C IECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/ae62bldb
135 JIeiicTBHS ¢ NECSITHUHBIME IPOOSIMU 1 https://m.edsoo.ru/delcd7d?
136 JleficTBUSI C IECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/8b75de61
137 JleiicTBuS ¢ JeCATUIHBIMU JPOOSIMU 1 https://m.eds00.ru/65197793



https://m.edsoo.ru/f7314ea4
https://m.edsoo.ru/d9cb6678
https://m.edsoo.ru/9bee8857
https://m.edsoo.ru/7e7273aa
https://m.edsoo.ru/ba477bb2
https://m.edsoo.ru/feed3253
https://m.edsoo.ru/b5e5445a
https://m.edsoo.ru/f6c631cc
https://m.edsoo.ru/84dd2663
https://m.edsoo.ru/1782c324
https://m.edsoo.ru/4db8376b
https://m.edsoo.ru/7a24b77b
https://m.edsoo.ru/97ba935f
https://m.edsoo.ru/ad6de293
https://m.edsoo.ru/3a1e18ba
https://m.edsoo.ru/79a8a13b
https://m.edsoo.ru/66a6dfab
https://m.edsoo.ru/3f8b1c75
https://m.edsoo.ru/2dd64e27
https://m.edsoo.ru/c96158cb
https://m.edsoo.ru/efd3cca8
https://m.edsoo.ru/5b31da88
https://m.edsoo.ru/ae62b1db
https://m.edsoo.ru/de1cd7d7
https://m.edsoo.ru/8b75de61
https://m.edsoo.ru/65197793

138 JleiicTBus ¢ JeCATUIHBIMH JPO0OSIMU 1 https://m.eds00.ru/79c7a968
139 JleficTBHSI C IECATUYHBIMU APOOSIMU 1 https://m.edsoo.ru/cc82f45d
140 JleiicTBUS ¢ NECTUUHBIMU IPOOSIMU 1 https://m.edso0o.ru/e79f7652
141 OxpyrieHue AeCITUIHBIX Apo0eit 1 https://m.edsoo.ru/ff8bbb19
142 OKpyTJIeHHEe JeCATUYHBIX Ipo0ei 1 https://m.edsoo.ru/bde9f7f3
143 OxpyrieHue AeCITUIHBIX Apo0eit 1 https://m.eds00.ru/88352b2c
144 OxkpyrieHue JecITUYHBIX Apoleit 1 https://m.edsoo.ru/482fadbl
Pemenne TekCcTOBBIX 3a1a4,
145 coaepxamux apoou. OCHOBHBIE 1 https://m.edso0.ru/3d4993df
3a/1a4M Ha Apoodu
Pemenne TekCTOBBIX 3aj1a4,
146 coziepkaux aqpoou. OCHOBHbBIE 1 https://m.edsoo.ru/c144cal4
3a/1auu Ha Jpodu
Pemenne TekcToBBIX 3a1ad,
147 coniepkaux apoou. OCHOBHBIE 1 https://m.edso0.ru/16eb6967
3a/1a4¥ Ha JpooH
Pemenne TekcToBBIX 3a1ad,
148 coniepkaux aqpoou. OCHOBHBIE 1 https://m.edsoo.ru/3359eab5a
3a/1a4¥ Ha JpooH
Pemenne TekCcTOBBIX 3a/1a4,
149 cojiepkanux apoou. OCHOBHBIC 1 https://m.edsoo0.ru/66f71cd6
3aja4u Ha Jpolu
Pemenne TekCTOBBIX 3a7a4,
150 coJsiepkanux apoou. OCHOBHBIC 1 https://m.edsoo.ru/5faf65aa
3a/1a4u Ha Jpodu
151 Konrporsnas padora no reme 1 https://m.edso0.ru/9cb1cf55
"JlecsTuuHbIe ApOOH"
152 Mmuororpananku. M300pakeHue 1 https://m.edso00.ru/717984e4



https://m.edsoo.ru/79c7a968
https://m.edsoo.ru/cc82f45d
https://m.edsoo.ru/e79f7652
https://m.edsoo.ru/ff8bbb19
https://m.edsoo.ru/bde9f7f3
https://m.edsoo.ru/88352b2c
https://m.edsoo.ru/482fa9b1
https://m.edsoo.ru/3d4993df
https://m.edsoo.ru/c144ca14
https://m.edsoo.ru/16eb6967
https://m.edsoo.ru/3359ea5a
https://m.edsoo.ru/66f71cd6
https://m.edsoo.ru/5faf65aa
https://m.edsoo.ru/9cb1cf55
https://m.edsoo.ru/717984e4

MHOT'OIPaHHUKOB. Monenu
IPOCTPAHCTBEHHBIX Tell

153

154

155

MHuororpanauku. 3o0paxenue
MHOT'OIPaHHUKOB. Monenu
POCTPAHCTBEHHBIX TEI

[IpsamoyroyibHBIN apauieenune,
Ky0. Pa3BépTku kyba u
napajuiesenumnesia

[TpstMmoyToNbHBIN Napasienenumne],

Ky0. Pa3BépTku kyba u
napaJuleenueaa

https://m.edsoo.ru/d4ed9c8a

https://m.edsoo.ru/4727aae8

https://m.edsoo.ru/eec223f3

156

[IpakTuyeckas pabora o Teme
"Pa3BépTka kyda"

https://m.edsoo.ru/d97abbd1

157

158

O06béM Kyba, MPAMOYTOIBHOTO
napaJuleenuneaa
O06BEéM KyOa, IpPIMOYTOIBHOTO
napasenenuneaa

https://m.edsoo.ru/efa5ec55

https://m.edsoo.ru/4196cha2

159

O06béM Kyba, MPAMOYTOJIBHOTO
napaJuleenumneaa

https://m.edsoo.ru/8eef4c46

160

161

162

O06béM Kyba, MPAMOYTOIBHOTO
napaJuleenuneaa

[ToBTOpEeHNE OCHOBHBIX MOHATHH U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHUM

[ToBTOpEHHE OCHOBHBIX MOHATHI U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HaHUU

https://m.edsoo.ru/87a3c1b9

https://m.edsoo.ru/f1d166f7

https://m.edsoo.ru/845a5ba7

163

IToBTOpEHKE OCHOBHBIX MOHATUN U

https://m.edso0.ru/519b9819



https://m.edsoo.ru/d4ed9c8a
https://m.edsoo.ru/4727aae8
https://m.edsoo.ru/eec223f3
https://m.edsoo.ru/d97abbd1
https://m.edsoo.ru/efa5ec55
https://m.edsoo.ru/4196cba2
https://m.edsoo.ru/8eef4c46
https://m.edsoo.ru/87a3c1b9
https://m.edsoo.ru/f1d166f7
https://m.edsoo.ru/845a5ba7
https://m.edsoo.ru/519b9819

METOJIOB Kypca 5 kiacca, 00001eHne
3HaAHUU

164

165

166

IToBTOpEHNE OCHOBHBIX IOHATHI U
METOJIOB Kypca 5 kiacca, 00001eHne
3HAHUM

IToBTOpEHKE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 5 kiacca, 06001ieHne
3HAHUN

HOBTOpeHI/Ie OCHOBHBLIX ITOHATHH B

METOJIOB Kypca 5 kiacca, 06001ieHue
3HAHUU

https://m.edso0.ru/5c814937

https://m.edsoo.ru/2ba8lec?

https://m.edsoo.ru/f7f73e6f

167

[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
METOJIOB Kypca 5 kiacca, 06001ieHue
3HAHUN

https://m.edsoo.ru/8e26e7da

168

IToBTOpEHNE OCHOBHBIX MOHATHI U
METO/IOB Kypca 5 Kjacca, 000011eHne
3HAHUM

https://m.edsoo.ru/f24bel2c

169

170

171

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJ/IOB Kypca 5 Kiacca, 000011eHne
3HAHUM

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHUM

[ToBTOpEeHNE OCHOBHBIX IMMOHATUH U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHUM

https://m.edsoo.ru/7fdcc3be

https://m.edsoo.ru/845a5ba7

https://m.edso0.ru/519b9819

172

IToBTOpEHKE OCHOBHBIX MOHATUI U
METOJIOB Kypca 5 Kiacca, 00001eHue

https://m.edso00.ru/5¢814937



https://m.edsoo.ru/5c814937
https://m.edsoo.ru/2ba81ec2
https://m.edsoo.ru/f7f73e6f
https://m.edsoo.ru/8e26e7da
https://m.edsoo.ru/f24be12c
https://m.edsoo.ru/7fdcc3be
https://m.edsoo.ru/845a5ba7
https://m.edsoo.ru/519b9819
https://m.edsoo.ru/5c814937

3HAHUH

173

174

175

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 5 kiacca, 00001eHne
3HAHUU

IToBTOpEHKE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 5 Kiacca, 00001eHue
3HAHUU

[ToBTOpEHKE OCHOBHBIX MIOHATHHA U
METOJIOB Kypca 5 kiacca, 06001ieHue
3HAHUU

https://m.edsoo.ru/2ba8lec?

https://m.edsoo.ru/f7f73e6f

https://m.edsoo.ru/8e26e7da

176

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB Kypca 5 Kiacca, 00001eHne
3HAHUN

https://m.edsoo.ru/f24bel2c

177

178

179

IToBTOpEHNE OCHOBHBIX MTOHATHI U
METOJ/IOB Kypca 5 Kjacca, 000011eHue
3HAHUM

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHUHU

[ToBTOpEeHNE OCHOBHBIX MOHATHH U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHUM

https://m.edsoo.ru/7fdcc3be

https://m.edsoo.ru/845a5ba7

https://m.edso0.ru/519b9819

180

[ToBTOpEHHE OCHOBHBIX MOHATHH U
METO/IOB Kypca 5 kiacca, 00001ieHue
3HAHUM

https://m.edso00.ru/5¢814937

181

[ToBTOpEHNE OCHOBHBIX MOHATUI U
METOJIOB Kypca 5 Kiacca, 00001eHue
3HAaHUH

https://m.edsoo.ru/2ba8lec?



https://m.edsoo.ru/2ba81ec2
https://m.edsoo.ru/f7f73e6f
https://m.edsoo.ru/8e26e7da
https://m.edsoo.ru/f24be12c
https://m.edsoo.ru/7fdcc3be
https://m.edsoo.ru/845a5ba7
https://m.edsoo.ru/519b9819
https://m.edsoo.ru/5c814937
https://m.edsoo.ru/2ba81ec2

182

[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJIOB Kypca 5 Kiacca, 00001eHue
3HAaHUH

https://m.edsoo.ru/f7f73e6f

183

184

185

Wroroas KoHTpoJbHAS paboTa

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 5 Kiacca, 00001eHue
3HAHUU

[ToBTOpEHKE OCHOBHBIX MIOHATHHA U
METOJIOB Kypca 5 kiacca, 06001ieHue
3HAHUU

https://m.edsoo.ru/d5ba7fed

https://m.edsoo.ru/8e26e7da

https://m.edsoo.ru/f24bel2c

186

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB Kypca 5 Kiacca, 00001eHne
3HAHUN

https://m.edsoo.ru/7fdcc3be

187

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJ/IOB Kypca 5 Kjacca, 000011eHue
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

187

https://m.edsoo.ru/845a5ba7



https://m.edsoo.ru/f7f73e6f
https://m.edsoo.ru/d5ba7fed
https://m.edsoo.ru/8e26e7da
https://m.edsoo.ru/f24be12c
https://m.edsoo.ru/7fdcc3be
https://m.edsoo.ru/845a5ba7

6 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoxa Bcero Konrporenpie  IMpakriieckue fl[:;‘?EHI/Iﬂ :)I;l[()l:ll;(())]:;feﬂbﬂble
padoThI padoThI pecypeni

Apudmerrdeckue I1eHCTBUS C

1 MHOTO3HAYHBIMU HATYPaTbHBIMU 1 https://m.edsoo.ru/ec459e46
YHCIIaMH
Apudmerrdeckue I1eHCTBUS C

2 MHOTO3HAYHBIMU HATYPaTbHBIMU 1 https://m.edsoo.ru/42fb9d7c
YHCcIaMU
Apudmerndeckue 1eicTBHS C

3 MHOT'O3Ha4YHBIMU HAaTypaJIbHBIMU 1 https://m.edsoo.ru/ae72f9cl
YHUCIaMH
Apudmernueckue IeiCTBUS C

4 MHOT'O3Ha4YHBIMU HaTypaJIbHBIMU 1 https://m.edso0.ru/29964ef8
YHCIIaMH
Apudmerndeckue 1eicTBUS €

5) MHOT'O3Ha4YHBIMU HAaTypaJIbHBIMU 1 https://m.eds00.ru/989dd142
YU CIIaMH
Apudmernueckue 1eHCTBUA C

6 MHOT03HAaYHBIMU HATYpaJbHBIMU 1 https://m.edsoo.ru/e4722118
YHUCIaMU

7 IIch YIOBLIE BLIPAEHITI, TOPAIOK 1 https:/m.eds00.ru/239432df
JIeCcTBUH, UCTIOTIB30BaHNUE CKOOOK

8 HIHCIIOBBIC BEIPAKEHITA, MOPANOK 1 https://m.edsoo.ru/b4cb11e5

JIEMCTBUMN, HCITOIL30BaHIE CKOOOK



https://m.edsoo.ru/ec459e46
https://m.edsoo.ru/42fb9d7c
https://m.edsoo.ru/ae72f9c1
https://m.edsoo.ru/29964ef8
https://m.edsoo.ru/989dd142
https://m.edsoo.ru/e4722118
https://m.edsoo.ru/239432df
https://m.edsoo.ru/b4cb11e5

Yucaopwie BBIPpAXKCHUS, ITIOPAIOK

9 . . https://m.edso0o.ru/358e3cch
JIEUCTBUM, HUCIOJIB30BAHUE CKOOOK

10 qHUC HOBI{G BPIPDRCHIL, HOPAAOK https://m.edsoo.ru/6a6fac8b
JIeHCTBUI, UCIIOJIL30BaHHE CKOOOK

11 qu HOBBie BRIPKCHIA, TIOPAOK https://m.edso0.ru/47945a72
JIEUCTBUM, UCIOJIb30BAHUE CKOOOK

12 OKpyrJieHHe HaTypaJIbHBIX YHCEl https://m.edsoo.ru/3288e64a

13 OxpyrieHne HaTypaJbHbIX YUCEI https://m.edsoo.ru/4e295d8f

14 OKpyrJieHHe HaTypaJIbHBIX YHCEl https://m.edsoo.ru/al2ee3ee
JlenuTenu v KpaTHBIE YHCIIA;

15 HanOOJIBIINKM OOIIMI ISIIUTEIb U https://m.edsoo.ru/a312d364
HauMeHbIIIee o0Iee KpaTHOE
Jlenvurenu u KpaTHbIC YHCTIA;

16 HauOOJIBIINI 00N IETUTEND U https://m.edsoo.ru/2645d347
HavMMeHbIIIee 00111ee KpaTHOE
Jlenurenu u KpaTHbIC YHCTIA;

17 HanOOJIBIINN OOIUI JEIUTEIb U https://m.edsoo.ru/ff3b4329
HauMeHbIIee o0Iee KpaTHOe
Jlenurenu v KpaTHBIC YHCIIA;

18 HanOOJIBINNI OO NETUTENH U https://m.edsoo.ru/fc762777
HauMeHbIIee o0Iee KpaTHOe
Jlenurenu v KpaTHBIC YHCIIA;

19 HauOOJILIINHI OOIINI JIETUTEND U https://m.edsoo.ru/eclbcel3
HaWMeEHbIIIee 0011ee KpaTHOE
Jlenurenu u KpaTHbIC YHCTIA;

20 HauOOJIBIINI 00N IEUTEND U https://m.edsoo.ru/bbdaf72f
HaWMeEHbIIIee 00111ee KpaTHOE

21 JlenuMocTh CyMMBI M TPOU3BEACHUS https://m.edsoo.ru/662c4cff



https://m.edsoo.ru/358e3ccb
https://m.edsoo.ru/6a6fac8b
https://m.edsoo.ru/47945a72
https://m.edsoo.ru/3288e64a
https://m.edsoo.ru/4e295d8f
https://m.edsoo.ru/a12ee3ee
https://m.edsoo.ru/a312d364
https://m.edsoo.ru/2645d347
https://m.edsoo.ru/ff3b4329
https://m.edsoo.ru/fc762777
https://m.edsoo.ru/ec1bce13
https://m.edsoo.ru/bbdaf72f
https://m.edsoo.ru/662c4cff

22 JlenuMocTh CyMMBI U IPOU3BEIEHUS 1 https://m.eds0o.ru/64f2b6b7
23 JleneHnue ¢ octraTkoM 1 https://m.edsoo.ru/7da98eff
24 JleneHue ¢ ocTaTKOM 1 https://m.eds00.ru/2995dd13
25 Permrenne TekCTOBLIX 33124 1 https://m.edsoo.ru/e764fe94
26 Pemenue TekCTOBBIX 3a1a4 1 https://m.edsoo.ru/7b1d438f
27 Permrenne TekCTOBLIX 33124 1 https://m.edsoo.ru/b8adbbb4
28 Pemenue TekcToBBIX 3a1a4 1 https://m.edso0.ru/188e784f
29 Pemenune TekcTOBBIX 3amMa4 1 https://m.edsoo.ru/c612fd61
30 Kourpobiias pabora o reme 1 https://m.edsoo.ru/ec3832e5
"Harypasbnble yncia"
31 [lepnienauKynsipHbIE IPSMBIE 1 https://m.edsoo.ru/93fe5ed3
32 [leprieHquKyNApHBIEC TIPSIMbIE 1 https://m.eds00.ru/955d9468
33 [TapaniensHbIe IPSMBIC 1 https://m.edso00.ru/d8c7863f
34 [TapannenpHble MpsiMbIE 1 https://m.edsoo.ru/74a6b3aa
Paccrostare Mexay AByMsl TOUKaMH,
35 OT TOYKHU JI0 MPSAMOU, JJIMHA 1 https://m.edso00.ru/1851fcf9
MapIIpyTa Ha KBaJApaTHOU CeTKe
Paccrostare Mex 1y AByMsI TOUKaMH,
36 OT TOYKH JIO MPSMOM, JUTHHA 1 https://m.edsoo.ru/e1721d37
MapIIpyTa Ha KBaJApaTHOU CeTKe
Paccrostare Mex 1y AByMsI TOUKaMH,
37 OT TOYKH JI0 MPSIMOM, JJIMHA 1 https://m.edso0.ru/158572ad
MapuipyTa Ha KBaJJpaTHOM CETKe
OObIKHOBEHHAs JIpOOb, OCHOBHOE
38 CBOICTBO ApoOH, COKpaIleHUE 1 https://m.edsoo.ru/79accbef
npobei
39 OObIKHOBEHHAs IPOOb, OCHOBHOE 1 https://m.edso00.ru/5f62f76e



https://m.edsoo.ru/64f2b6b7
https://m.edsoo.ru/7da98eff
https://m.edsoo.ru/2995dd13
https://m.edsoo.ru/e764fe94
https://m.edsoo.ru/7b1d438f
https://m.edsoo.ru/b8adbbb4
https://m.edsoo.ru/188e784f
https://m.edsoo.ru/c612fd61
https://m.edsoo.ru/ec3832e5
https://m.edsoo.ru/93fe5ed3
https://m.edsoo.ru/955d9468
https://m.edsoo.ru/d8c7863f
https://m.edsoo.ru/74a6b3aa
https://m.edsoo.ru/1851fcf9
https://m.edsoo.ru/e1721d37
https://m.edsoo.ru/158572ad
https://m.edsoo.ru/79accbef
https://m.edsoo.ru/5f62f76e

CBOMCTBO Apo0OH, COKpaICHUE
npobei

40

41

42

OObIKHOBEHHAS IPOOb, OCHOBHOE
CBOMCTBO Apo0OH, COKpaICHUE
npobeit

OObIKHOBEHHAs JIpo0b, OCHOBHOE
CBOMCTBO JApOOH, COKpAIIICHUE
npobeit

CpaBHEHUE U YIIOPSIOYNBAHHE
npobei

https://m.edsoo.ru/7be7c98e

https://m.edsoo.ru/28cff8ca

https://m.edsoo.ru/731c5ac?

43

CpaBHeHuE U yHopsJ0UYMBaHUE
npobeit

https://m.edsoo.ru/ea88b56e

44

45

CpaBHeHue U yHOpsA0YNBaHUE
npoOei

Jecsatruunbie qpodu U MeTpUUyecKas
cucTemMa Mep

https://m.edsoo.ru/9ceed946

https://m.edsoo.ru/f2ca68b9

46

47

48

49

Jecstuunblie qpobu U MeTpuyecKas
CUCTEMA MEP

ApudmeTrndeckre IeHCTBUS C
OOBIKHOBEHHBIMH U JICCATUIHBIMU
JIpOOsSIMHU

Apudmerndeckue IeUCTBHS C
OOBIKHOBEHHBIMH U JIECATUYHBIMH
IpoOsaMu

Apudmernueckre IeHCTBUS C
OOBIKHOBEHHBIMH U JAE€CATUUYHBIMU
IpoosaMu

https://m.edsoo.ru/c42aeddf

https://m.edsoo.ru/948dddde

https://m.edsoo.ru/e731378c

https://m.edsoo.ru/7c7174al

50

Apudmerndeckue T1eUCTBUS C

https://m.edsoo0.ru/471ffc98



https://m.edsoo.ru/7be7c98e
https://m.edsoo.ru/28cff8ca
https://m.edsoo.ru/731c5ac7
https://m.edsoo.ru/ea88b56e
https://m.edsoo.ru/9ceed946
https://m.edsoo.ru/f2ca68b9
https://m.edsoo.ru/c42aeddf
https://m.edsoo.ru/948dddde
https://m.edsoo.ru/e731378c
https://m.edsoo.ru/7c7174a1
https://m.edsoo.ru/471ffc98

OOBIKHOBEHHBIMU U ICCATUIHBIMU
JIpOOsSMHU

Apudmernueckue 1eicTBUS C

51 OOBIKHOBEHHBLIMU U JECATUIHBIMUA 1 https://m.edsoo.ru/a8d461a6
IpoOsaMu
52 OtHoteHue 1 https://m.edsoo.ru/b7dc72c6
53 OTtHOmIeHne 1 https://m.edsoo.ru/7ac624d4
54 JleneHue B JaHHOM OTHOIICHUH 1 https://m.edsoo.ru/796c64d9
55 Jlenenue B JaHHOM OTHOIIICHUH 1 https://m.edsoo.ru/ca4732e2
56 Macmtad, mponopuus 1 https://m.edsoo.ru/ba466e52
57 Macmitad, mponopius 1 https://m.edsoo.ru/b416dae2
58 ITonsiTue npoueHrta 1 https://m.edsoo.ru/c99a5e34
59 [lonsiTe mpouenTa 1 https://m.edsoo.ru/f8e9flec
Brrunciienue npomeHTta ot
60 BEJIMYMHBI M BEJIMUMHEI 110 €€ 1 https://m.edsoo.ru/bc2979a5
MPOIICHTY
Brruncnenue npoienrta ot
61 BEJIMYMHBI U BEJIMYMHBI 110 €€ 1 https://m.eds00.ru/6485c7b5
MPOIICHTY
Brruncnenue npomenrta ot
62 BEJIMYUHBI U BEJTMYUHBI TI0 €€ 1 https://m.edsoo.ru/d18456ea
MPOLIECHTY
Brrunciienue npormeHTa ot
63 BEJIMYUHBI U BEJTMYUHBI 110 €€ 1 https://m.edsoo.ru/d8351bc2
MPOLIECHTY
64 Pemietirte TekCTOBbIX 3311, 1 https://m.edsoo.ru/e1b17683

coJIepXKaIux IpoOH U TIPOIIEHTHI



https://m.edsoo.ru/a8d461a6
https://m.edsoo.ru/b7dc72c6
https://m.edsoo.ru/7ac624d4
https://m.edsoo.ru/796c64d9
https://m.edsoo.ru/ca4732e2
https://m.edsoo.ru/ba466e52
https://m.edsoo.ru/b416dae2
https://m.edsoo.ru/c99a5e34
https://m.edsoo.ru/f8e9f1ec
https://m.edsoo.ru/bc2979a5
https://m.edsoo.ru/6485c7b5
https://m.edsoo.ru/d18456ea
https://m.edsoo.ru/d8351bc2
https://m.edsoo.ru/e1b17683

Pemenne TeKCTOBBIX 3a1a4,

65 https://m.edsoo.ru/5e5d1df8
coJiepKaux APoOu U MPOICHTHI
P

66 CHICHIE TEKCTOBbIX SaAat, https://m.edsoo.ru/fabeadda
COJIepIKaINX JPOOH U IPOICHTHI
P

67 CLICHHE TCKCTOBBIX 3a/at, https://m.edsoo.ru/a8fe4ebc
coJiepKanux ApoOu U MPOICHTHI
P

68 CILICHIE TEKCTOBDIX SaAat, https://m.eds00.ru/9c8a2891
coJiepKaiux ApoOu U MPOICHTHI
K

69 OHTPOIIbHAA PaGOTa 10 TeMe https://m.edsoo.ru/68defddf
"I[p06HH

70 Ocepast cummetpis. Lentparbas https://m.edso00.ru/62b5e8fa
CUMMETpUS

71 Ocepas cuvmerpus. HenTpanbras https://m.eds00.ru/1438719f
CHUMMETpPUS

72 [TocTpoenne cuMMeTpUYHBIX QUTYD https://m.edso0o.ru/f666a916

73 [TocTpoeHne cuMMeTpUYHBIX (UTYp https://m.eds00.ru/6913bb97
IT

74 " PaKTICCias pa60T"a Ho Teme https://m.edsoo.ru/f314785¢

OceBas cummerpus

75 CummeTpus B IPOCTPAHCTBE https://m.eds00.ru/84389dcb
[Tpumenenue OYKB IS 3aITUCU

76 MaTeMaTUYECKUX BBIPAKEHUN U https://m.edsoo.ru/a7f6999f
MPEITI0KEHU I
b

77 YKBEHHBIC BHPRACHAT 1 THCHOBGIE https://m.edsoo.ru/724ae39d
NOJICTAHOBKHU
b

78 YIBCHHRIC PABCHOTRA, HAXOMICHHE https://m.eds00.ru/2495e369
HEM3BECTHOTO KOMITOHEHTa
b

79 YKBEITHBIC PABericsa, HaXOxdieie https://m.edsoo.ru/91b6dbdd

HEHU3BCCTHOT'O KOMITIOHECHTA



https://m.edsoo.ru/5e5d1df8
https://m.edsoo.ru/fabea4da
https://m.edsoo.ru/a8fe4ebc
https://m.edsoo.ru/9c8a2891
https://m.edsoo.ru/68defddf
https://m.edsoo.ru/62b5e8fa
https://m.edsoo.ru/1438719f
https://m.edsoo.ru/f666a916
https://m.edsoo.ru/6913bb97
https://m.edsoo.ru/f314785c
https://m.edsoo.ru/84389dcb
https://m.edsoo.ru/a7f6999f
https://m.edsoo.ru/724ae39d
https://m.edsoo.ru/2495e369
https://m.edsoo.ru/91b6dbdd

80 Dopmynsl https://m.eds00.ru/795f927a

81 Dopmybl https://m.edsoo.ru/58edd9a2
q ,

82 cTPIP ,?XYTOHBHHK’ HPHMEPSL 1 https://m.edsoo.ru/b976a422
YeThIPEXYTOJILHUKOB

83 Hpavoyrobii, KBaﬂpaT:UCBOHCTBa 1 https://m.edsoo.ru/3d7aee7c
CTOPOH, yTJIOB, IHAarOHAJICH
I1 : i

84 PAMOYTOIIBHI, Kpajpat UCBOHCTBa 1 https://m.edsoo.ru/fald9f6c
CTOPOH, YIJIOB, THaroHaJeH
nu .B

85 SMEPCHHE YIJIOB. BUAN 1 https://m.edsoo.ru/c9bb689e
TPEYroJbHUKOB
nu .

86 3Mepettie yr10s. Bujtel 1 https://m.edsoo.ru/f77e84d7
TPEYrOJILHUKOB

87 ITepumeTp MHOTOYTOJIBHHKA 1 https://m.edsoo.ru/5114bd8c

88 [TepumeTp MHOTOYTOJIBHHKA 1 https://m.edsoo.ru/bce6a765

89 [Tnomane puryps 1 https://m.edsoo.ru/a4ebd79b

90 [Tnomane Gurypsr 1 https://m.edsoo.ru/cdb98fc7
o

91 OPMYJIEL HIEpHMETP 1 IDIOMAIH 1 https://m.edsoo.ru/343dd2ce
NpSAMOYTOJIbHUKA
o

92 OPMYIEL HIEpHMETPA 1 IDIOMAIH 1 https://m.edso0o.ru/8d14fc27
MPSIMOYTOJILHUKA
TuG ,

93 PUDIIDEITHOE HIMEPEHHe 1 https://m.edsoo.ru/73dacb18
miomaau Gpuryp
IT

94 | PaKTHHeerai p%'60Ta HO TeME 1 https://m.edso0.ru/c9e69e14

[Tmomans kpyra

KonTpomnpHas pabota mo Teme

95 "Beipaxkenus ¢ 0yksamu. Ourypsl Ha 1 https://m.edsoo.ru/5cf664bf

mwIockocTu"



https://m.edsoo.ru/795f927a
https://m.edsoo.ru/58edd9a2
https://m.edsoo.ru/b976a422
https://m.edsoo.ru/3d7aee7c
https://m.edsoo.ru/fa1d9f6c
https://m.edsoo.ru/c9bb689e
https://m.edsoo.ru/f77e84d7
https://m.edsoo.ru/5114bd8c
https://m.edsoo.ru/bce6a765
https://m.edsoo.ru/a4ebd79b
https://m.edsoo.ru/cdb98fc7
https://m.edsoo.ru/343dd2ce
https://m.edsoo.ru/8d14fc27
https://m.edsoo.ru/73dacb18
https://m.edsoo.ru/c9e69e14
https://m.edsoo.ru/5cf664bf

96

Ilenwie yncna

https://m.edsoo.ru/c3bc48b2

97 Ienbie yncna https://m.edsoo.ru/f836eb18

98 Lenbie yncia https://m.eds00.ru/f9656a46
M

099 OAyJIb qHC]Ia, TeoMeTpUicckad https://m.edsoo.ru/c95cf112
HHTEpIpETaLys MOLYIIS
M

100 OLYIIb "THCIA, TEOMETpIerkad https://m.edsoo.ru/a4d9al2f
HHTEpIpeTalliad MOAYIIA
M

101 OAYIb HHEIA, TEOMCTPHACCRa https://m.edsoo.ru/f8ec19b5
HHTEPIPETALHS MOLYIIS
M

102 OAYIIb HHCIE, TEOMETPHHACCRA https://m.edso00.ru/236e833b
HHTEPIPETALHS MOLYIIS
M

103 Oy FHEIA, TEOMCTPHACCRaR https://m.edsoo.ru/bdfb4a8c
HUHTEpIpeTallnsad MOAYJIA

104 UucnoBble TPOMEXKYTKU https://m.edsoo.ru/67ef4d84
IT

105 OOMITEIBHBIC 1 OTPHHIATEIBHDIC https://m.edso00.ru/2595df15
qucia
IT

106 OOMITTEIBHBIC 1 OTPHHIATEIBHDIC https://m.edsoo.ru/b74b3e2b
qucia
C

107 PABHCHHC HOTOMHTEILHEIX H https://m.edsoo.ru/feecfead
OTPpULATCIIBHBIX YUCCIT
C

108 PABHEHHE HOMOAHUTEILHR 1 https://m.edso0o.ru/33f9e642
OTPpULATCIIBHBIX YUCCII
C

109 PABHEHHE [ONOMMTCILIR 1 https://m.edsoo.ru/816fbafd
OTPpULATCIIBHBIX YUCCII
C

110 PABHCHHE HOJOKUTEILHBIX 1 https://m.eds00.ru/6d679bee
OTPpULATCIIBHBIX YHUCCIT

111 CpaBHEHHE TIOJIOKUTETBHBIX 1 https://m.edsoo.ru/6ab3435a



https://m.edsoo.ru/c3bc48b2
https://m.edsoo.ru/f836eb18
https://m.edsoo.ru/f9656a46
https://m.edsoo.ru/c95cf112
https://m.edsoo.ru/a4d9a12f
https://m.edsoo.ru/f8ec19b5
https://m.edsoo.ru/236e833b
https://m.edsoo.ru/bdfb4a8c
https://m.edsoo.ru/67ef4d84
https://m.edsoo.ru/2595df15
https://m.edsoo.ru/b74b3e2b
https://m.edsoo.ru/feecfea9
https://m.edsoo.ru/33f9e642
https://m.edsoo.ru/816fbafd
https://m.edsoo.ru/6d679bee
https://m.edsoo.ru/6ab3435a

OTPULATCIIBHBIX YUCCII

112

113

114

Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMHU U
OTPULIATEIILHBIMU YU CIIAMU

Apudmernaeckue I1eUCTBUS C
MOJIOKUTEIBHBIMU U
OTpULATENIbHBIMH YUCIIaAMU

Apudmerrdeckue I1eHCTBUS C
MOJIOKUTEIHHBIMU U
OTpULATENIbHBIMH YUCIIaAMU

https://m.edsoo.ru/4be561f3

https://m.edsoo.ru/2a9ff211

https://m.edsoo.ru/f7ce95c8

115

Apudmerndeckue 1eicTBHS C
MOJIOKHUTETHLHBIMH U
OTPULATEIBHBIMHU YHCIaAMU

https://m.edsoo.ru/168cd273

116

117

118

Apudmernueckue IeiCTBUS C
MOJIOKUTEIBHBIMU U
OTpULATENIbHBIMU YUCIIaMU
Apudmerndeckue 1eicTBUS €
MIOJIO)KUTEIBHBIMU U
OTpULATENIbHBIMU YUCIIaMU
Apudmernueckue 1eHCTBUA C
MIOJIOKUTEBHBIMU U
OTPULATENBHBIMY YU CIIAMU

https://m.edsoo.ru/65714fa6

https://m.edsoo.ru/93684ad?2

https://m.edsoo.ru/8abcc414

119

Apudmernueckre IeHCTBUS C
MIOJIOKUTEBHBIMU U
OTPULATENBHBIMY YU CIIAMU

https://m.edso00.ru/a936536e

120

Apudmernueckue IeHCTBUS C
HOJIOKHUTEIbHBIMU U
OTPHLIATEJIbHBIMU YHCIIaMU

https://m.edsoo.ru/9ebb7c6a



https://m.edsoo.ru/4be561f3
https://m.edsoo.ru/2a9ff211
https://m.edsoo.ru/f7ce95c8
https://m.edsoo.ru/168cd273
https://m.edsoo.ru/65714fa6
https://m.edsoo.ru/93684ad2
https://m.edsoo.ru/8abcc414
https://m.edsoo.ru/a936536e
https://m.edsoo.ru/9ebb7c6a

121

Apudmernueckue 1eicTBUS C
HOJIOKUTEITLHBIMU
OTPULIATEIBHBIMHU YHCIIAMU

https://m.edsoo.ru/le664ffe

122

Apudmernueckue 1eicTBHS C
MOJIOKHUTEIBHBIMH U
OTPHILIATEILHBIMU YHCIIAMHU

https://m.edsoo.ru/48a7b42d

123

124

125

Apudmerrdeckue I1eHCTBUS C
MOJIOKUTETHHBIMH U
OTPULIATEIILHBIMU YU CIIAMH

Apudmerndeckue I1UCTBUS C
MOJIOKUTEIHHBIMU U
OTpULATENIbHBIMH YUCIIaAMU

Apudmerrdeckue I1eHCTBUS C
MOJIOKUTENBHBIMU U
OTPULIATEIIbHBIMU YU CIIAMH

https://m.edsoo.ru/a9592e79

https://m.edsoo.ru/bd2edd62

https://m.edso0.ru/28d11472

126

Apudmernueckue IeHCTBUS C
MOJIO’KUTEIBHBIMU U
OTpULATENBHBIMY YU CIIAMU

https://m.edsoo.ru/323ab1bf

127

128

129

Apudmernueckue I1eHCTBUS C
MOJIOKUTEIBHBIMU U
OTpULIATENIbHBIMH YUCIIaMU
Apudmernueckue 1eHCTBUS C
MIOJIO’KUTEBHBIMU U
OTpULATENIbHBIMH YUCIIaAMU
Apudmerndeckue 1eHcTBUA C
MIOJIOKUTEBHBIMU U
OTPULATENIbHBIMY YUCIIaMU

https://m.edsoo.ru/b3f8c3f9

https://m.edsoo.ru/115db92d

https://m.edsoo.ru/d3a8b61b

130

Apudmerndeckue T1eUCTBUS C

https://m.edsoo.ru/db2d317d



https://m.edsoo.ru/1e664ffe
https://m.edsoo.ru/48a7b42d
https://m.edsoo.ru/a9592e79
https://m.edsoo.ru/bd2edd62
https://m.edsoo.ru/28d11472
https://m.edsoo.ru/323ab1bf
https://m.edsoo.ru/b3f8c3f9
https://m.edsoo.ru/115db92d
https://m.edsoo.ru/d3a8b61b
https://m.edsoo.ru/db2d317d

ITOJIOKHUTCIIbHBIMU U
OTpULATC/IBHBIMU YHCIaMU

131 Permrenne TeKCTOBLIX 33124 1 https://m.edso0.ru/c8322276
132 Pemenue TekCTOBBIX 3a1a4 1 https://m.edsoo.ru/e493dde?
133 Pemenne TekcTOBBIX 3a1a4 1 https://m.edsoo.ru/9e3bd957
134 Pemenue TekCTOBBIX 3a1a4 1 https://m.edsoo.ru/f5436d7a
KoHnTponpHas pabora o Temam
"B .
135 YKBCHHBIC BHPOKCHHA 1 https://m.edsoo.ru/1bbb83a5
HOJIO)I(I/ITGJII)HI)IG nu OTpI/IHaTeHBHBIG
guciaa"
IT
136 PAMOYTOTIHHA CHCTEMA KOOPAHHAT 1 https://m.edsoo.ru/8al4al63
HA IUIOCKOCTH
K
137 OOPAMHATHL TOTKH Ha HAOCKOCTH, 1 https://m.edsoo.ru/98cbab94
abcuucca U opiuHaTa
Cronbuarsie
138 TOMDHATEIC H KPYTOBDIC 1 https://m.edsoo.ru/5c5fbasc
JarpaMMbl
IT o
139 " baicririeckast pabota H? Teme 1 https://m.edsoo.ru/3d4acc4d
IToctpoenne nuarpamm
Pemenue TeKCTOBBIX 3a/1a4,
140 CONCPRATIHX JIAHABIC, 1 https://m.edsoo.ru/2678b9ea
Npe/ICTaBJICHHBIC B TA0IMIIAX U HA
JuarpaMmax
Pemenue TeKCTOBBIX 3a/1a4,
141 CONCPRATIHX JIAHABIC, 1 https://m.edsoo.ru/845859dd
Npe/ICTaBJICHHBIC B TA0IMIIAX U HA
JrarpaMMax
n N
142 PAMOYTOJILHBII HAPaICICIHIIEN, 1 https://m.edsoo.ru/14bc944d

KyO, mpu3Ma, mupaMuaa, KOHyc,



https://m.edsoo.ru/c8322276
https://m.edsoo.ru/e493dde7
https://m.edsoo.ru/9e3bd957
https://m.edsoo.ru/f5436d7a
https://m.edsoo.ru/1bbb83a5
https://m.edsoo.ru/8a14a163
https://m.edsoo.ru/98cbab94
https://m.edsoo.ru/5c5fba5c
https://m.edsoo.ru/3d4acc4d
https://m.edsoo.ru/2678b9ea
https://m.edsoo.ru/845859dd
https://m.edsoo.ru/14bc944d

WIHHID, THap U cdepa

143

144

[IpsamoyroyibHBIN apauieenune,
KyO, mpu3Ma, mupaMuaa, KOHyc,
IWIMHAD, Wap U chepa
N3006paxeHne npocTpaHCTBEHHBIX
duryp

https://m.edsoo.ru/1e268f69

https://m.edsoo.ru/bd83elb4

145

M3obpaxenue mpocTpaHCTBEHHBIX
¢buryp

https://m.edsoo.ru/19aa37ee

146

147

148

[Ipumeps! pa3BEpTOK
MHOT'OI'PAHHUKOB, HUIMHAPA U
KOHYyCa

[TpakTryeckas pabora no Teme

"Co3ganue Moaenen
IPOCTPAHCTBEHHBIX (uUryp"

ITousTHEe 00BEMA; € TUHHUIIBI
u3MepeHus oobEéMa

https://m.edsoo.ru/7db99bea

https://m.edsoo.ru/51af3513

https://m.edsoo.ru/eb24d6a5

149

O0BEM PAMOYTOIBHOTO
napajuienenunena, kyoa, GopmyIibl
00bEMa

https://m.edsoo.ru/16f3d91e

150

151

152

O0BEM PAMOYTOJIHLHOTO
napajuienenunena, kyoa, GopmyIibl
00Béma

[ToBTOpEHNE OCHOBHBIX MOHATHHA U
METO/I0OB KypcOB 5 U 6 KJIacCoB,
000011IeHNEe U CUCTEMATH3AINA
3HaAHUU

[ToBTOpEHNE OCHOBHBIX IOHATHUN U
METOJI0B KypCcOB 5 U 6 KJ1acCOB,

https://m.edsoo.ru/5f59896¢

https://m.edsoo.ru/e3e22adc

https://m.eds00.ru/93256e6e



https://m.edsoo.ru/1e268f69
https://m.edsoo.ru/bd83e1b4
https://m.edsoo.ru/19aa37ee
https://m.edsoo.ru/7db99bea
https://m.edsoo.ru/51af3513
https://m.edsoo.ru/eb24d6a5
https://m.edsoo.ru/16f3d91e
https://m.edsoo.ru/5f59896c
https://m.edsoo.ru/e3e22adc
https://m.edsoo.ru/93256e6e

000011IEHNE U CHCTEMATA3 AU
3HaHUHI

153

IToBTOpEHNE OCHOBHBIX OHATHI U
METO/IOB KypcOB 5 U 6 KJIacCOB,
00001IIeHNE U CUCTEMaTH3aIUs
3HAHUI

https://m.edsoo.ru/e4a7ad9d

154

155

156

157

158

159

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJI0B KypCcOB 5 U 6 KJ1acCoB,
000011IeHNE U CUCTEMAaTH3aIs
3HAHHI

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METO/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHNE U CUCTEMATH3AIIHS
3HAHUMN

[ToBTOpEHNE OCHOBHBIX MOHITUHN H
METO/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHNEe U CHCTEMATU3AIIH
3HAHUMN

[ToBTOpEHNE OCHOBHBIX MOHITUHN H
METOJ/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHNE U CHCTEMATH3AIIH
3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METO/I0B KypcOB 5 U 6 KJIacCoB,
0000IIIeHNE U CUCTeMaTH3aIUs
3HAHUMN

IToBTOpEHKE OCHOBHBIX MOHATUI U
METOJI0B KypCcOB 5 U 6 KJ1acCOB,
0000111eHUE U cUCTEMaTH3AIUS

https://m.edsoo.ru/11d724bd

https://m.edsoo.ru/7baad4a43

https://m.edsoo.ru/b3abe8el

https://m.edsoo.ru/fc6cecelb

https://m.edsoo.ru/d5ca5696

https://m.edso0.ru/6f9e237f



https://m.edsoo.ru/e4a7ad9d
https://m.edsoo.ru/11d724bd
https://m.edsoo.ru/7baa4a43
https://m.edsoo.ru/b3abe8e1
https://m.edsoo.ru/fc6cce1b
https://m.edsoo.ru/d5ca5696
https://m.edsoo.ru/6f9e237f

3HAHUH

160

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJI0B KypCOB 5 U 6 KJ1accoB,
00001IeHE U CUCTEMaTH3aIUs
3HaHwmii / Beepoccuiickas
npoBepouHas pabora

https://m.edsoo.ru/234215f1

161

162

163

164

165

HroroBast koHTpoIbHAs paboTa /
Bcepoccuiickas npoBepoyHas
pabora

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METO/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHrE U cUCTEMATHU3ALUA
3HAHUMN

[ToBTOpEHNE OCHOBHBIX MOHITUHN H
METOJ/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHNEe U CHCTEMATU3AIIH
3HAHUM

[ToBTOpEHNE OCHOBHBIX MOHITUH H
METO/IOB KypCOB 5 U 6 KJIacCOB,
000011IeHNEe U CHCTEMAaTHU3AIIH
3HAHUMN

[ToBTOpEHHE OCHOBHBIX MOHIATHIN H
METO/I0B KypCOB 5 U 6 KJIacCoB,
0000IIeHNE U CUCTEMaTH3aIUs
3HAHUMN

https://m.edso0.ru/c698725e

https://m.edsoo.ru/2f2bee58

https://m.edsoo.ru/f9f9ab2b

https://m.edsoo.ru/7d6f1d91

https://m.edsoo.ru/94cc67e9

166

[ToBTOpEHKE OCHOBHBIX MOHATUI U
METOJIOB KYpCOB 5 1 6 KJ1accoB,
00001IeHHE U CUCTEMaTH3aIUs
3HAHUM

https://m.edsoo.ru/3575b1b4



https://m.edsoo.ru/234215f1
https://m.edsoo.ru/c698725e
https://m.edsoo.ru/2f2bee58
https://m.edsoo.ru/f9f9ab2b
https://m.edsoo.ru/7d6f1d91
https://m.edsoo.ru/94cc67e9
https://m.edsoo.ru/3575b1b4

167

[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJIOB KYpCOB 5 1 6 KJ1accoB,
000011IeHNE U CHCTEMAaTU3aIlH
3HAHWI

https://m.edso0.ru/99ff914b

168

[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJI0B KypCOB 5 U 6 KJ1accoB,
000011IeHrE U CUCTEMATHU3ALUAA
3HAHHUHN

https://m.edsoo.ru/ab841772

169

[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
METO/IOB KypCOB 5 1 6 KJIacCoB,
000011IeHNE U CUCTEMAaTH3aIs
3HAHHI

https://m.edsoo.ru/77ca235b

170

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJ/IOB KypCOB 5 1 6 KJIacCOB,
000011IeHrEe U CUCTEMATHU3ALIN
3HAHHI

https://m.edsoo.ru/d3eb4d14

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170



https://m.edsoo.ru/99ff914b
https://m.edsoo.ru/ab841772
https://m.edsoo.ru/77ca235b
https://m.edsoo.ru/d3eb4d14

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

5 KUIACC
Kon "
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
pesyabTaTa 00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
1 Hucna v BBIYUCICHUS
11 [lonuMaTh W MNPaBWIBHO YHOTPEONATH TEPMHHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSIMU
19 CpaBHUBaTh U YNOPSAJOYMBATH HATypajbHbIC YHUCIA, CPaBHUBATH B
MPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IpOOH
COOTHOCUTH TOUYKY HAa KOOPJAMHATHOM (YMCIIOBOM) TpsiMOM C
1.3 COOTBETCTBYIOIIMM €M 4YHUCIOM M HU300pa)xkaTb HATypaJibHbIE 4HCIIa
TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOM
14 BoinonusaTe apudmernyeckue AeUCTBUSA C HATYPAJIbHBIMHU YHCIAMHU, C
OOBIKHOBEHHBIMH JIPOOSIMU B TIPOCTEHININX CITydastx
1.5 BEIMONHATE IPOBEPKY, MPUKHUIIKY PE3yIbTaTa BEIYMCICHUNA
1.6 OxpyrisiTh HaTypajibHbIC YHCIA
2 Perrenue TekcToBBIX 33124
21 Pemrate TeKCTOBBIC 3a/1a4M apU(PMETHIECKUM CIIOCOOOM U C TIOMOIIBIO
OpPraHM30BAHHOT'O KOHEYHOTO Iepedopa Bcex BO3MOKHBIX BAPHAHTOB
Pemarp  3amaum, coxaep)kalue — 3aBUCUMOCTH,  CBS3bIBAIOLIUE
2.2 BEJIMYMUHBI: CKOPOCTh, BpEMS, pPACCTOSHHUE, IIeHa, KOJUYECTBO,
CTOUMOCTb
23 Hcnonbs3oBaTh KpaTkue 3arucH, CXEMbI, TaOJUIIBI, 0003HAYEHUS TPU
pelIeHnH 3a1a4
ITonp30BaTbcs OCHOBHBIMH €IMHUIIAMHU H3MEPEHHUS: LEHBI, MAaccChl,
2.4 paccTosiHUs, BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IUHUIIB BEIIMIHHBI
4yepes3 Ipyrue
W3BnekaTts, aHAJIM3UPOBATh, OLIEHUBATh UH(pOpMaIHIO,
25 MpEeACTaBICHHYI0 B  Ta0nuIle, Ha CTOJOYATOM  JMarpamme,
UHTEPIPETUPOBATh MPEJCTAaBICHHbIE JaHHbIE, UCIOJIb30BATh JAHHBIE
IIpH pEeLIeHNH 3a]1a4
3 Harnsimnas reomerpust
31 [Tonmp30BaTbcsi TEOMETPUYECKHMH  TOHATHSAMHU: TOYKA, IpsMasd,
OTPE30K, JIy4, YroJl, MHOTOYTOJIbBHUK, OKPY’KHOCTb, KPyT
39 [IpuBonuTe mnpuMepbl OOBEKTOB OKPYXKAIOMIETO MHUPA, HMEIOIINUX
(dbopMy U3yUEHHBIX F€OMETPUUECKUX (puryp
Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C YIJIaMH: BEpLIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAaMU: YToJI, BEpIIMHA, CTOPOHA, TUaroHalb;
C OKPY’KHOCTBIO: PaJInyC, TUAMETP, LICHTP
34 N300pakaTh U3yyeHHbIE TeOMeTpUYecKre (PUrypsl Ha HETMHOBAHHOU
U KJIeT4aToi OyMare ¢ MOMOIIBIO HUPKYJIS U JTUHEHKH
HaxomuTh naMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
3.5 MOMOIIIbI0 JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH
OKPY’KHOCTb 33JJaHHOT'O pajinyca
3.6 Hcnonp30BaTh CBOWCTBA CTOPOH M YTJIOB MPSIMOYTOJbHHKA, KBaJIparTa




IJIA UX IMOCTPOCHUS, BBIYMCIICHUSA TIOIIaAn U IICpUMETPa

3.7

BbIauciaTe nepuMeTp M Imiionias KBajapara, mpsiMoyroibHHUKa, GUTYp,
COCTaBICHHBIX U3 TNPSIMOYrOJLHUKOB, B TOM uucie Quryp,
M300pakKEHHBIX Ha KJIETYaTON Oymare

3.8

3.9

3.10

Ilonp30BaThcs OCHOBHBIMU MCTPUYCCKMMHU CIUWHHIaAMH H3MCPCHUA
JJIMHBI, TUIOMIAAW, BbIPpAXKaTh OAHU CAWHUIBI BEJIMYNHBI YCPEC3 APYTIHUC
Pacno3naBarhb napaJiiCJICurIiCa, KY6, HCIIOJIb30BAaTh TCPMUHOJIOTHIO!

BepIIMHA, peOpo, TpaHb, M3MEPEHUs; HAXOAUTH HU3MEPCHUS
napaiesenunesa, Kyoa

Beruncnsate  00bEM  Kyba, mapajUielenunena Mo 3aJaHHBIM
HU3MEPEHUSIM, M0JIh30BAThCS CIMHUIIAMHU H3MEPEHUS 00BEMa

3.11

6 KUIIACC

Pemrate HecI0XKHBIC 3ala4i Ha U3MCPCHUC I'COMCTPUUCCKUX BCIIMYUH
B IIPaKTHYECKUX CUTYyaAlUAX

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1

Yucna v BRIYUCICHUS

11

3HaTh W IOHUMAaTh TEPMUHBI, CBS3aHHBIE C PA3IMYHBIMU BHUAAMU
YHCeN U CIIOCO0AMHU X 3aIHCH, MEPEXOIUTH (€CITH 3TO BO3MOXHO) OT
OJIHOM (OPMBI 3aMKCH YKCTa K APYToi

1.2

1.3

14

CpaBHI/IBaTB U ynopsaaoduBaTrb HOCJbIC YHCIIA, OOBIKHOBEHHBEIE U
JACCATHYHBIC IlpO6I/I, CpaBHHBATDH YMUCJIa OJHOI'O U pa3HbIX 3HAKOB

BLIHOJ'IHHTB, coucTasa YCTHBIC u IIMCbMCHHBIC HpI/IéMH,
apI/I(bMeTI/I‘-IeCKI/Ie IICI>'ICTBI/I$I C HaTypaJbHbBIMH M LCJIbBIMU YUCIaMHU,
OOBIKHOBEHHBIMU U JACCATUYHBIMHU ,I[pO65[MI/I, INOJOXKUTCIIbHBIMHU H
OTpULATCIIbHBIMU YN CJIaMU

BI)I‘-II/ICJ'ISITI) 3HAUYCHUA YU CJIOBBIX BI)Ipa}KCHI/II\/JI, BBITIOJIHATH HpI/IKI/II[Ky n
OLICHKY pe3ylnbTaTa BBIYUCICHUN, BBHIMOJIHATH MpeoOpa3zoBaHUs
YHUCIIOBBIX BBIPQXEHUM Ha OCHOBE CBOWCTB apU(PMETHUECKUX
JeHCTBUM

1.5

1.6

1.7

OkpyrnsaTh Lenble 4YMcIa M JeCATUYHble JpoOM, HaXOAUTh
MPUOIMHKEHUS YU Cel

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOMN MPSAMOIl C COOTBETCTBYIOIIMM €
YHCIOM M M300paXkaTh 4YMClIa TOYKAMHM Ha KOOPAUHATHOW HpPSAMOIA,
HaxOJNUTh MOJYJIb YUCIIA

CoOTHOCUTH TOYKY B MPSAMOYIOJIbHOW CHUCTEME KOOPJIMHAT C
KOOPAMHATAMH 3TOM TOYKHU

1.8

OprrJ'ISITI) OejblI€ YucCjla H  JCCATHYHBIC )IpO6I/I, HaXoauThb
HpI/I6J'II/I)KCHI/I$I YHUCCJI

YucaoBeie U 6YKBCHHBIC BBIPpAXKCHUA

2.1

ITonumarts u yHOTpe6JIHTL TCPMHUHBI, CBA3AHHBIC C 3allMCbIO CTCIICHU
qucia, HaxXOAWTb KBajapaT H Ky6 qyucjia, BBIYUCIIATH 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ, COACpKAIMX CTCIICHU

2.2

ITonp30BaThCA MMpU3HaKaM ACIUMOCTH, PACKIIAAbIBAThL HATYPAJIbHBIC
4yuciia Ha IMMPOCThIC MHOXUTEIIN




2.3

ITons30BaThCA MaCH_ITa6OM, COCTABJIATH IMPOIMOPIUN U OTHOIICHUA

2.4

Ucnonb3oBath OykBbl Juisi O0O3HAYEHUS YWCEN TPU  3aMUCH
MaTEeMaTHYECKUX BBIPAKCHHI, COCTABISATh OYKBEHHBIC BBIPAKEHUS U
(hopMyIibl, HAXOIUTH 3HAUECHUS OYKBEHHBIX BBIPAXKEHUN

2.5

HaXO,I[I/ITB HEU3BECTHBIA KOMIIOHEHT paBE€HCTBaA

Pemenne TekCTOBBIX 3aaa4d

3.1

3.2

Perrare  MHOromiaroBble  TEKCTOBbIE  3aJaud  apH(PMETHUECKUM
CII0CO00M

PemraTe 3aga4u, CBA3AHHBIC C OTHOIICHHEM, ITPOIIOPIHOHAIBHOCTBIO

BCJIMYMH, NPOUCHTAMH, PCIIaTb TPpU OCHOBHBLIC 3aJa4dd Ha I[pO6I/I u
IIPOLCHTEHI

3.3

Pemars  3amaum, coxep)Kalue — 3aBUCUMOCTH,  CBS3bIBAIOIIUE
BEJIMYUHBL: CKOPOCTb, BpEMs, paCCTOSHHUE, LEHY, KOJHMYECTBO,
CTOUMOCTb, IIPOM3BOJUTEIBHOCTb, BpeMs, 00BEM pabOThI, UCIONIb3Ys
apupMeTHYECKUEe JEHCTBUSA, OIEHKY, TMPHUKUAKY; TI0JIH30BATHCS
€AVMHULAMU U3MEPEHMS COOTBETCTBYIOLIUX BEIUYHUH

3.4

CocTaBiiTh 6y1(BeHHLIe BBIPAXKCHUA 110 YCJIOBHUIO 3aJ1a4n

3.5

W3Bnekats nHbOpMaLIUIO, IPEICTABICHHYIO B TaOMUIIAX, HA JIMHEHHOI,
CcToNO4aTodl WM  KPYrOBOM  JWarpaMMax, HMHTEPIPETHPOBATH
MPE/ICTaBICHHBIC JTaHHBIC, UCITOJIb30BATh JIAHHBIC TIPHU PEIICHUH 32,124

3.6

[Ipencraisate MHGOPMALUIO C TOMOIIBIO TAOJHIL, JIUHEHHOW W
CTOJIOYATON qHarpaMm

Harnsapgnas r COMCTPHA

4.1

[IpuBoauTh mpuUMEpbl OOBEKTOB OKPYXKAIOMIETO MHUPA, HMEIOIIUX
($hopMy H3YYCHHBIX T€OMETPUUYECKUX TUIOCKHX W TPOCTPAHCTBEHHBIX
¢buryp, mpuMepbl paBHbIX U CAMMETPUYHBIX (pUTYp

4.2

N300pakaTh € MOMOIIBIO ILMPKYJS, JIMHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOM M  KieTyaTod  Oymare M3y4eHHblE  IUIOCKUE
reoMeTpruecKkue GUrypsl 1 KOH(QUTrypaui, CAMMETPUYHbBIE (PUTYPBI

4.3

ITonp30BaThCA TCOMCTPUYCCKUMU TIOHATHAMU: PABCHCTBO (bI/Il"yp,
CUMMCTPUSA, HCIIOJIBb30BaTh TEPMHHOJIOTUIO, CBA3aHHYIO C
CHMMeTpHeﬁZ OChb CUMMCTpPHH, HCHTP CUMMETPHUU

4.4

4.5

Haxonutb BeIMYMHBI YIIIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbI 3aJaHHOM BEJIIMYMHBI, IOJIB30BAaThCA IIPU PEIICHUU
3a/1a4 rpaJyCHOM MEpOM YIJIOB, PaclO3HaBaTh Ha YepTEkKaxX OCTPBIH,
MIPSIMOM, pa3BEPHYTHIN U TYIIOH YIJIbI

Beluucnate  anMHY  JIOMaHOM, — NEPUMETP  MHOTOYTOJIBHHUKA,
MOJIb30BAaTbCA  €AUHULAMU HM3MEpPEHUs JUIMHBI, BbIPaXKaTb OJHU
€IVHULbI U3MEPEHUS JUIMHBI Yepe3 Ipyrue

4.6

Haxonuts, uCnosb3ys 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKM JI0 MPSAMOM, JJIMHY IyTH HAa KBAaJpPaTHOU
CETKe

4.7

Bbruucnare miomanb (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHHUKOB,
HCIOJIb30BaTh pa30MeHHe Ha MPSMOYTOJbHUKH, Ha paBHbIE (QUTYDBHI,
JOCTpauBaHUE JO0 TPSAMOYIOJbHUKA, TOJIb30BaTbCS OCHOBHBIMU
€IMHHUIIAaMUA HW3MEpEeHUsl IUIONIa/M, BbIpaXaThb OJHU  E€AMHMIIBI
U3MEpEHUS TUIOIIAN Yepe3 Ipyrue




PacrioznaBath Ha MOAENSAX M HU300paXKEHUSIX NHPaMUIY, KOHYC,

4.8 UWIMHAP, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHUE, pa3BEPTKa

4.9 N3o0paxaTs Ha KJIeTYaTON OymMare mpsMOYTOJIbHBIN MapajuIeIeTUIIe]]

410 Bbrauciate  00bEM  NMPSAMOYTOJILHOTO — Mapajuiesienunena, Kyoa,
M0JIb30BaThCsl OCHOBHBIMH €IMHULIAMH U3MEPEHUs1 00bEMa

411 Pemate HecnmokHBbIE 33Ja4M  Ha HAXOXKICHHE TE€OMETPUYECKHX

BCJIMYMH B IIPAKTHYCCKHUX CUTYyallUusAX

IMTPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUA

5 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1 HatypanbHble uncna u Hylb

11 Harypansroe umcno. Psng narypaneubix uucen. Ymeno 0. M3oOpaxenue
HaTypaJbHbIX YMCET TOUKAMHU Ha KOOPAMHATHOM (UHUCIIOBOM) IpsMOi

12 [lozunmonnas cucrema cuuciaeHus. Pumckas Hymepanusa. /[lecatudnas
CUCTEMA CUUCIICHUS

13 CpaBHeHHE HATypajJbHBIX YHCEN, CPABHEHHE HATYpPaJbHBIX YHUCENl C HYIEM.
OxpyrieHne HaTypaJIbHBIX YUCEI
CnoxeHue, BBIUNTaHNE, YMHO)KEHUE U JEJICHUE HaTypallbHbIX urcesn. CBOMCTBO

14 HyJAsl TpU CIIOKEHUM, CBOWCTBA HYJS W €IUHUIBI IPU YMHOXKEHHH.
[lepemecTuTenbHOE U COYETATEILHOE CBOWCTBA (3aKOHBI) CIOXKEHHS U
YMHOKEHUSI, PACIPEAETUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHMSI

15 Hcnonb3oBanue OyKB [uid 0003HAUE€HUSI HEM3BECTHOTO KOMIIOHEHTA U 3allMCU

' CBOMCTB apu(pMETHUECKHUX AEHCTBUI
Jlenutenu M KpaTHbIE YHUCIA, pa3joKeHUe Ha MHOoxutenu. Ilpocteie u

1.6 cocraBHble uMcna. I[lpuznakum nenmumoctu nHa 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

17 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alKCh 4YHCIa B BUAE CYMMBI
paspsAHbBIX CIaraeMblxX
UYucnoBoe BbIpakeHHE. DBplunMcineHne 3HAUYEHUH 4YMCIOBBIX BBIPAXKECHUH,

18 MOPSAIOK  BBIMTOJMHEHUsI JAedcTBUM. Mcrnosib30BaHWE TIpU  BBIYUCIIECHUSX
MEPEMECTUTENIBHOTO M COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, paCIpeIeIUTEIbHOTO CBOMCTBA YMHOKEHHUS

2 Hpobu
[IpencraBnenne o npobu Kak CcmocoOe 3aluCh  YacTH  BEIWYUHBI.
OObIkHOBEHHBIE J1poOu. [IpaBuibHBIE M HeNpaBWIbHBIE Ipoou. CMmenlaHHas

2.1 IpoOb, MpeACTaBIeHUE CMEIIaHHOW ApoOu B BHUJE HENPaBHILHOW APOOH U
BBIZICJICHUE 1I€JI0OM YacTH YWClia W3 HEmpaBWIbHOM apobu. M3o0paxenue
npo0eit ToukaMu Ha YMCIOBOM NMpsiMOit

29 OcHoBHoe cBoiicTBO npobu. Cokpamienue apooeid. IlpuBenenue apobu x
HOBOMY 3HameHareto. CpaBHEHHE IpoOeit

23 CrnoxeHue W BBIYUTAHUE JApoOeil. YMHOXKEHNE U JeNieHne ApoOeii, B3auMHO-
oOpatHble 1pobu. HaxoxkieHne 4acTH LEeI0ro U LEJIOro Mo €ro YacTH

24 Hecstuunas 3anuch apoOeil. IlpencraBieHue necATHYHON ApoOM B BHIE

0ObIKHOBeHHOU. M300pakeHre NeCATUYHBIX NpoOed TOYKaMHU Ha YHCIOBOM




nipsimoid. CpaBHEHHUE IECATUYHBIX IPOOEi

Apudmernueckue JEUCTBHS ¢ JACCATHYHBIMH JpoOsimu. OkpyrieHue

2.5 o
JeCATUYHBIX ApoOeit
3 Pemenne TekCTOBBIX 3a1a4
3.1 Perrenue TeKCTOBBIX 337124 apu(METHUECKIUM CIIOCOOOM
39 Pemenune normueckux 3amay. Pemrenue 3amau mepedopoM BceX BO3MOKHBIX
BapuaHTOB. Mcnonb30BaHue py pelieHny 3ajad TabIuL U CXeM
Pemenue 3amau, conepKamMx 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYMHBI:
33 CKOpPOCTb, BpE€Ms, PAacCTOSIHUE, LIEHY, KOJUYECTBO, CTOUMOCTb. EaMHUIIBI
M3MEPEHUs: Macchl, 00bEMa, IIEHbI, PACCTOSHHS, BPEMEHHU, CKOpocTH. CBs3b
MEXy €AMHUIAMH U3MEPEHUs KaXK10W BEITUYHHBI
34 Pemrenre oCHOBHBIX 3a/1a4y Ha ApOOH
3.5 [IpencrarneHue TaHHBIX B BUJE TAOJHUII, CTOJIOYATHIX HArpaMMm
4 Harnsinnas reomerpus
Harnsanuele npeactaBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
4.1 Jqyd, YrOJI, JIOMaHasi, MHOIOYI'OJIbHUK, OKDPYKHOCTb, Kpyr. Yroi. llpsmon,
OCTpBI{, TYNOW U pa3BEPHYTHINA yIJIbl
JlnuHa oTpe3ka, MEeTpUUECKUE €MHMILIbI JUIMHBL. J[JI1MHa JT0MaHOH, nepuMeTp
4.2 MHOTOyrojpHuKa. M3mepeHue U MOCTPOEHHE YIJIOB C  IIOMOILBIO
TpaHCIOPTHUpA
43 Harnsinaeie mpexacraBienuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK,
' IPSIMOYTOJIbHUK, KBAaJpaT, TPEYTOJbHUK; O PABEHCTBE (pUryp
N3o0paxxenue ¢uryp, B ToM yuciae Ha kietdaToi Oymare. Iloctpoenue
44 KoH(purypanuii u3 dyacted NpsAMOH, OKPYKHOCTM HAa HEJIWHOBAHHOW U
' kiaeTyaTtol  Oymare. cmosb30BaHME  CBOMCTB  CTOPOH M YIJIOB
MPsIMOYTOJIbHUKA, KBajpaTa
[Inomany mnpsSAMOYrojabHMKa W MHOTOYTOJIBHHKOB, COCTAaBJIEHHBIX U3
4.5 NPSIMOYTOJIBHUKOB, B TOM 4Hcle (Uryp, H300paxEHHBIX Ha KJIETYaTOH
Ooymare. Enunuiibl usmepenus mionaiu
Harnsgaele npeacraBieHuss 0 IpOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBII
napajienenunes, Ky0, MHOrorpaHHuku. M3o0pakeHue mpocTeimux
4.6 MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3mganue momaenen
MHOTOIPaHHUKOB (M3 OymMaru, MpOBOJIOKM, TIJacCTWIMHA U  JAPYrux
MaTepUasoB)
47 OO0bEM NpPSIMOYTOJIBHOTO TMapajienenunena, kyba. EguHumsl u3mepeHus
o0béMa
6 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 HarypanbHble uncia
Apudmerndeckue IeHCTBUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMH YHCIAMHU.
UYucnoBble BBIpRKEHUS, TMOPSIOK JEHCTBHHA, HCIOIb30BaHUE CKOOOK.
1.1 Hcnonb30BaHre Mpu BBHIYUCICHUSX MEPEMECTHUTENIBHOTO UM COYETaTEeIbHOTO
CBOMCTB CIIO)KEHHS M YMHOXKEHHUS, paclpeieUTENIbHOIO  CBOMCTBA
YMHOXEHUS
1.2 OxpyriieHne HaTypaJIbHbIX YUCell
1.3 Jlenutenu U KpaTHBIE YKCIIA, HAUOOJIBIINNA OOIUNA JIETUTENIb U HAUMEHBIIIECE




oOuiee kpaTHoe. JlemTuMOCTh CyMMBI U IPOU3BEICHUS

14 Jlenenue ¢ octaTkoM

2 Hpobu

21 OObIKHOBEHHAss ApOoOb, OCHOBHOE CBOWCTBO JpOOM, COKpaIlleHHE ApOOeCi.
CpaBHeHuE U ynopsiA04MBaHue 1pooeit

29 Pemenue 3amau Ha HAXOXKJIEHHWE YAaCTH OT IIEJIOTO M IEJIOTO MO €ro 4acTu.
JIpoOHOe Yncio Kak pe3ynbTar JeJIeHus

23 [IpencraBnenne neCATUYHONW IpoOM B BHUAEC OOBIKHOBEHHOH JapoOu u
BO3MOXXHOCTh IPEJCTaBICHUs 0OBIKHOBEHHOU JpoOU B BUJIE IECATUYHON
Hecstuunpie Apobu u MeTpuyeckas cucreMa wmep. Apudmernyeckue

24 JNCHCTBUS M YHCJIOBBIE BBIPAXKCHHUS C OOBIKHOBCHHBIMH M JIECATUYHBIMU
TPOOSMHU

25 OtHomenue. J[lenenne B JaHHOM OTHOLIEHWH. MacmTalb, HTPONOPLUSL.
[Ipumenenne nponopunii Npy peLIeHUH 3a1a4
[TonsiTre nporeHTa. BerdaucieHue nporeHTa OT BETMIUHBI U BETUIUHEI TI0 €

2.6 MPOLIEHTY. BhIpaykeHne mporeHToB AecATUYHBIMU OpoOsimu. Pemienue 3amau
Ha TIPOICHTHI. BhIpakeHHEe OTHOIICHHSI BEIMYHH B ITPOILIEHTAX

3 [TosiokUTENBHBIC U OTPHUIIATEIHHBIC YHCIIA
[TonoxutenpHble W oTpHULaTeNbHbIe YHcha. Llenpie uncma. Moaynp uuca,

3.1 reoMeTpuuecKas HHTepHperanus MoAyis uucia. M3o0paxeHue dyucen Ha
KOOpJIUHATHOU NpsaMoi. UncnoBbie mpoMexxyTku. CpaBHEHUE YUCE

39 Apudmernueckue JEHUCTBUS C TMOJOXKHUTEIBHBIMA M OTPHIATEIbHBIMU
JHUCIIaMU
[IpssmMoyronbHas cucTeMa KOOpJIUHAT Ha IUIOCKOCTH. KoopAWHATEI TOYKK Ha

3.3 miockoctu, abcuumcca u opauHara. [loctpoenue Touek u  ¢uryp Ha
KOOPJAMHATHOM INIOCKOCTH

4 BykBeHHBIE BBIpAXKCHHUS
[Ipumenerne OyKB JUIS  3alUCH  MaTeMaTHYECKHX  BBIPQOKCHHA U

41 npeuiokenuil.  CpoiicTBa  apudmeruyeckux  JedcTBuil.  BykBeHHbIE
BBIPQKEHUS M YMCJIOBBIE TOJICTAHOBKH. ByKBEeHHBIC PaBEHCTBA, HAXOXICHUE
HEU3BECTHOTO KOMIIOHEHTA

42 ®opmynbl, GopMynbl MEpUMETpa U TUIOMIATU MPSMOYTOJbHUKA, KBaJpara,
00béMa mapaienenumena u kyoa

5 Pemennie TeKCTOBBIX 337124

5.1 PernieHue TeKCTOBBIX 3a/1a4 apu(METHYECKUM CIIOCOOOM

59 Pemenne normueckux 3amad. Pemenue 3amad mepebopoM BceX BO3MOMKHBIX
BapUaAHTOB
Pemenue 3amad, cojaepKamux 3aBHCHMOCTH, CBS3BIBAIOIINX BCINIHHBL:
CKOpPOCTb,  BpEMs,  paccTOsHUE, IIeHa, KOJMYEeCTBO, CTOMMOCTb,

5.3 MIPOU3BOIUTEIIEHOCTD, BpeMs, 00BEM pa0boThl. EMUHUIEI H3MEepEeHUs: MACCHI,
CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOpPOCTH. CBS3b MEXIy €IWHUIIAMU
M3MEPEHUS KaXI0H BEITMINHBI

54 Pemenue 3amay, CBS3aHHBIX C OTHOIICHUEM, MPOMOPIHMOHATBHOCTHIO
BETTMYMH, IPOIIEHTAMH; PEIlIEHNEe OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOIICHTHI

55 OneHka W TNPUKHIKA, OKpyTieHHWe pe3yiabraTa. CocTaBieHHE OYKBEHHBIX

BBIpa)KCHI/Iﬁ 110 YCJIOBUIO 3a/1a4H.




[IpencraBneHne MaHHBIX C TMOMOINBIO Tabmuir W amarpamm. CronOuaTeie

56 auarpaMmbl. UYTeHHe KpyroBBIX TUarpaMm
6 Harnsinnas reomerpus

6.1 Tqua," npsiMasi, OTpPEe30K, JIyd, YIroj, JIOMaHas, MHOIOYIOJIbHUK,
YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT

6.2 B3auMHoe pacrosokeHue ABYX MpPSMBIX Ha IUIOCKOCTH, IapajuleibHble
IpsiMble, IePIICHANKYIISIPHBIE TIPSIMbIE

6.3 N3mepenue paccTrosHui: MENIY ABYMS TOUKAMHU, OT TOUKH 10 PSMOI,
JUIMHA MapLIpyTa Ha KBaIpaTHOM ceTke

6.4 W3mepeHue 1 NoCTpOEHHE YII0B ¢ IOMOUIbIO TPAHCIIOPTUPA

65 Bunasl TpeyroiapbHUKOB: OCTPOYIOJIBHBIM, NPSAMOYTOJIbHBIA, TYIOYTOJIbHBIM,
paBHOOEAPECHHBIN, PABHOCTOPOHHUI

6.6 YeThIpEXyroabHUK. HpﬂN{O}’FOJ‘IBHI/IK, KBaJpaT: HCIOJb30BAHUE CBOWCTB
CTOPOH, YIJIOB, AMAaroHajen
N3o0paxkeHne reoMeTpuuecKux GUryp Ha HEITMHOBAaHHOM Oymare c

6.7 UCIOJb30BAHUEM  LHUPKYJs,  JIMHEHKH,  YIOJIbHUKA,  TPaHCIOPTHUpA.
[TocTpoenust Ha kieTyaToit Oymare

6.8 [lepumeTp MHOTOYTOJIBHUKA

6.9 [Nonsarue mmomanu GUrypsl, eqMHALBI H3MepeHus iomany. [Ipubmnkéanoe
U3MepeHue miomaau Guryp, B ToM 4ucie Ha KBaJpaTHOM ceTKe

6.10 [TpubnmxEHHOEe N3MEpEHNE IITMHBI OKPYKHOCTH, TUIOIIAINA KPyra

6.11 Cummerpusi:  LEHTpajpHasi, oceBas W  3epkaibHad. llocTtpoenue
CUMMETPUYHBIX (puryp
Harnsaneie IIPEJCTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunes, Kyo, npusma, nupamua, KOHyC, IIJIUHID, map u cdepa.

6.12 W300paxxeHne  mpocTpaHCTBeHHbIX  (uryp.  Ilpumepsl  pa3BEpTok
MHOTOTPaHHUKOB,  IMJIMHIApa W KoHyca.  Co3maHue  mojenei
MIPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpOBOJIOKH, IJIACTUIMHA U JIPYTUX
MaTepUajoB)

6.13 [Tonsatue 00bEMa, enuHUIIBI M3MepeHus 00bémMa. OOBEM MPSAMOYTOJIHHOTO

napajiesnenunea, kyoa




PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA» B 7-9

KIACCAX
MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBJISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
oOecnieunBaeT U3y4eHHUE IPYruxX IUCLUUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOIO
LIMKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIsl NPOJODKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazButne y oOydaromuxcs Hay4yHbIX MPEACTaBICHUI O TMPOUCXOXKICHUH U CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocode OTpaKEHUs MaTeMaTU4YeCKOM Haykoi sBiIeHUH u
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
aireOpbl o0ecrieunBaeT pa3BUTUE YMEHMs HaOII01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JIeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATH yTBEpKAeHUS. OCBOCHHE Kypca aireOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAyKTUBHBIE H
UHIYKTHBHBIC PACCyXAEHUs, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTUIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEJIbBHOE  pELIEHUE 3ajJad  SBISIETCS — peaju3anuei
JeSTEIbHOCTHOI'O TPUHLIMIIA O0yUYEHUS.

B crpykrype mnporpammsl yueOHOro Kypca «Anaredpa» s OCHOBHOIO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelIbHO-METOAMYeCKHe JTuHUM: «YHucna u
BBIUNCIICHUS», «ANreOpandeckue BbIPAKEHUS», «YPABHEHMUsS U HepaBeHCTBa», «DyHKUUNY.
Kaxxnas u3 3TUX colepKaTesIbHO-METOAUYECKUX JIMHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
U3y4eHHsl Kypca, B3aUMOJICHCTBYS ¢ IPYTMMHU €ro JUHUSAMH. B Xone n3ydeHus yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Asredpay» BKIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feflax MaTeMaTH4eckoro o0pa3oBaHUs U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYECKOIro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUeOHOTO Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanune nuHuM «Yucia W BBIUKCICHUS» CIYXKUT OCHOBOW JUIsl JajbHEHIIero
U3y4eHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIUMXCs JIOTMYECKOTO MBIIUICHNUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe NMPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX I MOBCETHEBHOM >KM3HU. Pa3BUTHE NMOHATHUS O 4YUCIIE Ha YpOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HMPPALMOHAJIBHBIMU YHCIIAMU,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENFHOM YHCIe. 3aBEpLICHHE OCBOCHUS YMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepkanne JBYX anreOpamdecKkux JHHUH — «AnreOpandeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOopMHpOBaHUIO y  OOydaromuXxcs
MaTeMaTHYeCKOro ammnapaTa, HEoOXOIUMOIro JJs pelleHHs 3ajJad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIrO 0011ero oopa3zoBaHus
yueOHBI  MaTepuan TIpPYNNHpPYeTcs BOKPYT  palMOHANBHBIX  BBIpaXeHUU.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMaTUKH Kak S3bIKa JJIsl IOCTPOEHUS MaTEeMaTHUECKUX MOJENEeH,
OTKCAHMs MPOLECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s



OCBOCHHS Kypca WH(GOPMATHKH, ¥ OBJIQJICHUE HABBIKAMU JCAYKTUBHBIX PaCCYKICHH.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conmepxanvie  (yHKIIMOHAIBHO-TPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJY4YCHHUE
00yJaromuMuCs 3HaHUH 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIENHN JIJIsl OITHCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmectBe. V3ydenue
Marepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHMyYHbIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMATUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPECTABICHUN O PO MAaTEeMaTHKU B Pa3BUTUHU LUBUIIM3AIIUU
U KyJIbTYPHI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kijaccax wu3ydaercs Y4eOHBIH Kypc «Anrebpay,
KOTOPBIH BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3Jelibl cojepxaHus: «Yuciaa M BBIYHCICHUSY,
«AnredpandecKue BRIPAKCHHS», «Y DaBHCHUS U HEPABCHCTBAY, «DYHKIIUNY.

B 2026-2027 ydye6HOM Tromy Ha M3ydeHHE Y4eOHOro Kypca «Anredpa» orBogutcs 323
yaca: B 7 kiacce — 136 yaca (4 gaca B Henenio), B 8 kinacce — 102 yaca (3 yaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B Henen).

COJAEP/KAHUE OBYYEHUSA
7 KJIACC

Yuciia 1 BbIYHCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBbIE, MEPeXoa OT OAHOM (opmbl 3amucu Japodelt K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMu. PemieHue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeesieHHe, Ipeodpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTIpE/ICICHHUS, 3aIUCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BUJE IPpOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, pPElIEHNE 33/a4 U3 peaibHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIY HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Auaredpanyeckune BbIPaKeHHUs

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUSA C NEPEMEHHOM. JlOIMyCTUMBIE 3HAYECHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXIY BeIMYMHAMH B  BHAE (HOPMYIJIBIL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE
BBIpQXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CYMM U MPOU3BEIEHUI, MpaBUiia PaCKpbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHounenbl 1 MHOTouseHbl. CteneHp MHOrouneHa. Ciio)keHue, BBIUUTAHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMBbl M KBaJpaT pPa3HOCTH.
®dopMyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHS, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHue JIMHEHHBIX ypaBHeHHI. CocTaBi€HHME ypaBHEHUH IO YCIOBHUIO 3ajgadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.



Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CucremMa ABYX JTWHEWHBIX
yYpaBHEHHMI € JBYMs NEpeMeHHBbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayd ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukum Ha npsMod. YUucnoBble NpoMeXyTKH. PaccrosiHue Mmexay AByms
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. AGcmucca u OpAMHATA TOYKH HA
KOOpAMHATHOM IuIocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukoB
peanbHbIX 3aBucuMocTei. [lonarue ¢dynkuuu. I'paduk Qynkmuu. CsoiicTBa (QyHKIHIA.
Jlunetinas ¢ynkuus, e€ rpadpuk. ['papux ¢pynkuuu y = |x|. ['padudeckoe pemeHue JTUHEHHBIX
YpPaBHEHUH U CHUCTEM JIMHEHHBIX YPABHEHHUI.

8 KVIACC

Yuciia ¥ BBIYHMCICHUSA

KBagparueiii kopenbp u3 uucia. [lonstue 00 wuppanuvoHanbHOM uwucie. [lecsTuynbie
npUOJIMKEHUST HPPALMOHANBHBIX Yncen. CBoWCcTBA apuPMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IpUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1enbIM I0Ka3areaeM U e€ coiicTsa. CTaHaapTHas 3alnch YHCa.

Anredpanyeckne BbIPaKeHUSA

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOKMCTBO anreOpandeckoil apoou. CroxkeHwue,
BBIUMTAHNE, YMHOKEHHE, JICJICHNEe anreOpandeckux ApoOei. PannoHanbHbIe BBIpAKEHUS U HX
npeoOpazoBaHue.

YpaBHeHUsI M HEPaBEHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, CBOAALIMXCA K JUHEWHBIM W KBaJapaTHbIM. Ilpocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'paduueckass uHTEpHIpeTaysl YpaBHEHUH € JABYMS MEPEMEHHBIMH U CHUCTEM JHMHEWHBIX
YpaBHEHUN C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEpEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandeckuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEWHbIE HepaBEeHCTBA C OJHOM IepeMeHHOM. CHCTeMbI
JIMHEHUHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUH

[Tonsitue ¢pynkuuu. OOMACTh ONMpeaesieHUs] 1 MHOXKECTBO 3HaueHUH QyHKIuu. CrocoObl
3aJaHus QYHKIIHH.

I'paduk ¢dynkuuu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumepsr rpadukon
GyHKIMH, OTpaXkaroUINX peaJbHbIe MPOLECCHI.

OYHKINY, ONMUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpapukn. yrxupn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe peureHue ypaBHEHHI i CHCTEM
YpaBHEHUM.



9 KVIACC

Yuciia 1 BLIYHCICHUA

PanmonanbHble yuclia, UPPALMOHATIBHBIC YMCIA, KOHEUYHBIE U OCECKOHEUHBIEC JIECATHYHBIC
npodu. MHOXKEeCTBO J€HCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE 4YHCIA KaK OECKOHEYHbIE
JecaTu4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(pMeTHUecKue ACUCTBUS C ACHCTBUTEIHHBIMHU
YHUCJIAMHU.

PazMepbl OOBEKTOB OKPYXKAOLIEro MHUpPA, AJUTEIBHOCTh IPOLECCOB B OKPYXKAIOILEM
MHUpe.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHUs. OKpyrjIeHHe 4YHCell.
[Tpukuaka v OLEeHKa PEe3yIbTaTOB BEIYACICHUM.

YpaBHeHus1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Peienue ypaBHEHUH, CBOSAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. [Ipumepbl penieHHs ypaBHEHUH TpeTbed M YETBEPTOM CTENEHEn
pa3I0KEHUEM Ha MHOKUTEIH.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHeHMH.  PemeHue  TEKCTOBBIX  3ajaad
anreOpandecKuM METOIOM.

VYpaBHeHUe C ABYMS INE€peMEHHBIMU U ero rpaduk. PemieHue cucteMm ABYX JMHEWHBIX
YPaBHEHUH € ABYMs IIEPEMEHHBIMHU. PellleHne cuUCTeM IBYX YPAaBHEHMM, OJHO U3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHU C
JBYMsI IIEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajau anreOpanyeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OAHOM IEpeMEHHOW. PemenHue cucTeM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHcTBa. I'paduueckas WHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DOyHKIUH

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATBI BEPUIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIIblL.

I'paduxn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.

Yucii0Bble NMOCJIEI0BATEILHOCTH U NPOrPECcCUH

[TonsiTHEe YMCIIOBOM MOCIEAOBATENLHOCTU. 3aJjaHue TIOCIE0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  DPopMmynbl  N-TO  4ieHa
apru(MeTHUECKON U TreOMETPUYECKOM MPOrPeccHii, CyMMBbI EPBBIX NUIECHOB.

N300pakeHre 4WIeHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuii TOYKaMu Ha
KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIH M SKCHOHEHIUAIbHBIM POCT. CIOKHBIE IPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSAA [POI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NIpOrpaMMbl y4eOHOro Kypca «Aunredpay
XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K CIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO o0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUUYECKHX 3a/lad MaTeMaTU4YeCKOU
HANPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOTO0 00pa30BaHUS HA NMPOTSHKCHUU BCEH
JKU3HU JJIs YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHONW TpaeKTOpUH OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U O3CTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEHICHUI, PacCyKICHUN, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl 4YeTOBEYECKOW esATEIbHOCTH, JTAloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHupoOBaHHEe  KYJBLTYPbl  30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), CHOPMHUPOBAHHOCTBHIO HaBBIKA pediexcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHUEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH Ul pellieHus 3ajad B o0yacTu
COXPAHHOCTH OKPYKAIOIIEH Ccpeipl, TIAHUPOBAHUSA TOCTYNIKOB W OIGHKH HMX BO3MOKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0JieM U yTel X pelIeHus;

8) ananTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0MMOCTBIO B ()OPMHUPOBAHNYU HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UIEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TPEOYyIOIUH KOHTpMEp, KOPPEKTHPOBATH IMPUHUMAEMble PEIICHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSATUN, OTHOUICHUN MEXIy MOHATHSAMHU, (HOPMYIUPOBATH OMPEACIICHUS MOHSTHM,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(UKAIMN, OCHOBAHUS JIJIsi 00001eHus
Y CPaBHEHUs, KPUTEPUU IPOBOJIMMOI0 aHAJIN3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JNAHHBIX, HAOJIOACHUSIX W YTBEPKACHUSX, MpeljiaraTb KPUTEPHUH JJS BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUML;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeNbCTBA MATEMATHMYECKUX YTBEPXKIEHUN (NmpsMble U OT
MPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENIHO HECJIOKHbIE JI0Ka3aTeNnbCcTBa
MaTeMaTH4ecKux (HakToB, BBICTpAaUBaTh apryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BEIOMpaTh Hanbomee MOAXOASAIINUNA ¢ YIETOM CaMOCTOSTENILHO BBIJEICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebckne 1eiCTBUSA:

® CNOJNB30BaTh  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IO3HaHMS,
dbopMynupoBath BOIIPOCHI, ¢$ukcupyroume IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABIMBATh KMCKOMOE M JIaHHOE, (OpPMHUpPOBATH THUIOTE3Y,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IIJIAHY HECIOXXHBIA HKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

® CcaMOCTOATeNbHO (opMynHUpoBaTh OOOOIIEHHS U  BBIBOABI 1O  pe3yabTaTaMm
POBEAEHHOTO HAOIIOACHMSI, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IEHHI];

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BbIIBUTaTh PEANOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:



BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAILUU, JAHHBIX, HEOOXOIUMBIX
JUISL pEeIlIeHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(OpPMAILIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh GOpMy MpecTaBiIeHUs HHPOPMALIMK U WILUTIOCTPUPOBATH pPelllaeMble 3a/1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUMH 110 KPUTEPUSAM, MPEIOKEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JeHCTBHUA:

BOCTIPUHUMATH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBUH C YCIOBHSIMHU H LEISIMHU
0Ol1lleHHsI, SICHO, TOYHO, I'PAMOTHO BBIpAXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY pEIleHus 3a/1a4i, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0Jie 00CYX/ICHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEMbI, IPOOIEMBI,
pemaeMoil  3a7aud, BBICKa3bIBaTh WJAEU, HAICJICHHbIE Ha TOUCK PEIICHUs,
COTOCTABJIATh CBOM CYXKJIEHHUS C CYXKICHUSIMH JAPYIHMX YYaCTHHUKOB JIHAJIOTa,
OoOHapy>KUBATh Pa3IMUMe U CXOJCTBO TMO3ULUI, B KOPPEKTHOH (hopme HOopMyITHpOBaTH
pa3HorjacHsi, CBOU BO3PAKEHUS;

IPEJICTABIISTh PE3YNbTaThl PEUICHUs 3a7aud, SIKCIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAuTOpUY;

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHAWBHUIYaTbHON pPabOTHI
IIPH PEIICHUN YYEOHBIX MaTEMaTHUECKHX 3a71a4;

MPUHUMATH 1IeJIb COBMECTHOMN EATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOMN
paboThl, pacmpenensaTh BHIB paboT, JOTOBapWBATHCS, OOCYXKIATh MpoIecc |
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOI YacTh PabOThI U KOOPIUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH[IbI, OIICHUBATh KAueCTBO CBOETO BKJIa/a B
001Nl MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJaud (WIM €ro 4YacTb),
BBIOMpATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOW MH(OpMaIUu.

CﬂMOKOHTpOﬂb, IMOLIMOHAJLHBIA HHTEJLJIEKT:

BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTta perieHus
MaTeMaTUYeCKOH 3a1au,

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB, HAHJECHHBIX OIIMOOK,
BBIIBJIEHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSACHATh TMPHUYMHBI JOCTHIKCHUS WU HEIOCTHKCHHs IIeNId, HaXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATDBI

K koHmy oOyuyenus B 7 KJjacce OOYyYalOUIMICA MOMYyYUT CICAYIOIIUE MPEAMETHBIC
pE3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

BbImonHATh, coyeras yCTHbIe M NHCbMEHHBbIE MPHUEMBI, apu(MeTHUecKue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
NeCATUYHBIE TPOOH.

[Tepexoauth OT 0qHOM (HOPMBI 3aMKMCH YUCET K JIpyroil (mpeoOpa3oBBIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyryisTh yucna.

BBINONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN YUCIIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

IIpuMeHATh PU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIBHBIX YHCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLUOHAIEHOCTBIO BEJIMUMH, IPOLEHTAMH, UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpaKeHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH IPU 33aHHBIX 3HAUCHUSIX [EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXXEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINIOIHATE YyMHOXKEHUE OJHOWIEHA HA MHOIOYIEH W MHOIOYICHa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIsATh pa3ioKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKHM OOLIero MHOXKUTENs, TPYNIHUPOBKU CJaraéMblx, IpUMEHEHUs (POpMys COKpaII€HHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYICHOB Ui pPELICHHMS pa3iMyHbIX 33734 M3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON PAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HaTypaJbHBIMHU MOKa3aTeNlsIMHU U1 IpeoOpa3oBaHus
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUSI C OJHOM MEPEMEHHOM, NMPUMEHSA MpaBWja Mepexona OT
HCXO/IHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIIETCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumeHsTH rpaduyeckre METOIbl PU PELICHUHN JINHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath mpUMepsI Map Yucel, BISIOIUXCS PEIIeHUEM JIMHEWHOTO YpaBHEHUS C IBYMS
NIEPEMEHHBIMH.

CtpouThb B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMs
HePEMEHHBIMH, TIOJIB3YACh T'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.



Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHHH C JIByMsl IIEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiarh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM MO
YCIOBUIO 3a/la4d, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJbTar.

DOyHKIUUH

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHbIX GyHkuuid. Ctpouts rpaduk GpyHKIMH y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIYy BEIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSHME, LI€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UMHTEPIPETUPOBATH UHPOPMALIMIO U3 TPa(QUKOB peabHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K koHumy oOyueHus B 8 kJjacce oO0y4aromuiicsi MOJIYYUT CIEAYIOLIUME IpeIMETHbIE
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHHUsI, OKPYIJIEHUS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENIbHBIE YHUCJIa TOYKAaMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPeoOpa3oBaHus BhIPAKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MallbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJIHATh IpPeoOpa3oBaHus
BBIPAXEHU, COIEPIKALUX CTENIEHH C LIETIbIM [TOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pallMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuiI JeHCTBUIN HAaJL MHOTOUJIEHAMH M alredpanyecKuMH JpoOsMu.

PacknagpiBaTh KBafipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUN JJs pEIIeHUs Ppa3M4HbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCAEA0BAHNS YPABHEHUN U CUCTEM YpPaBHEHMI, B TOM YHCIE C
OpUMEHeHHEeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHMH pellIeHusl, €ClIi UMEET, TO CKOJIBbKO, U ITpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKU 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIbIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJyYEHHBIN pPe3ysbTar.



[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OILICHKH, PelllaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMb] HEPABEHCTB.

DOyHKIUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TMOHATHUS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUYEHUS), ONPEAEIATh 3HA4eHHWE (YHKUIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKUMH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMI BUJIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBOIl (PYHKLHH IO &
rpaduxy.

K koHmy oOyuyenus B 9 kiacce oOydarolIMiics MOMYyYUT CICIYIOIIUE MPEAMETHBIC
pE3yJIbTaThL:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YIOPSAIOUNUBATH PALIMOHAIbHBIC U UPPALIMOHAIILHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIC U
MUCbMEHHbIE TPUEMBI, BBHIIIOJIHATH BBIUYUCIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxoauTh 3HaueHusi CTeNeHel ¢ LeNbIMU MOKA3aTeIsIMH U KOPHEH, BHIUMCIISITh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyrisiTh JAEWCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUIKY peE3yJbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemare nuHelHblE W KBaJgpaTHbIE YypAaBHEHUS, YPAaBHEHHsI, CBOJAIIUECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHH € JIByMsS IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3a1aud anreOpandeckuM CIIOCOOOM C MOMOILBIO COCTaBIICHUS
YPaBHEHMSI WJIM CUCTEMBI JBYX YPaBHEHHH C IByMs EpEMEHHBIMU.

IIpoBOINUTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPaBHEHHI, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa ypaBHEHUI pelieHus, €Clii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHelHblE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peIIeHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTreMbpl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pa)kaTh peIlIEHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSIMOIi,
3alMChIBAaTh PELICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PAa3IMYHBIX 3a7au.

DOyHKIUHA

Pacnio3naBate GyHKIMU U3y4eHHBIX BUI0B. [l0Ka3pIBaTh cCXeMaTUYECKH PacIioyio’KeHHE Ha

KOOPJMHATHOM MI0cKoCcTH TpadukoB GpyHkiwil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,LYy=x3, y= Vx, y = |X|, B 3aBUCHMMOCTH OT 3Ha4Ye€HUI KO3 PHUIMEHTOB, OMUCHIBATH CBOMCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXeMaTH4ECKU TpauKH KBAaJPATUUHBIX (DYHKIMHA, OMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIMN MO UX TpadrKam.



Pacno3HaBate  KkBagpatuuHyro (QyHKnuo 1o  ¢opmysie, MPUBOAUTH IMPUMEPHI
KBaJPAaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.

Yucii0Bble NMOCJIEI0BATEIBHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IIPOTPECCUU IPU pasHbIX CIIOCOOAX
3aJaHusl.

BhINONMHATE BBIYMCIEHHUS C HCIOIB30BaHHEM (OPMYI N-rO WieHa apu(pMeTHdecKorl u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJMHATHON IIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IIOCJIENOBATEIBHOCTAMH, B TOM YHCIE 3aa4d
U3 pealbHOW JKM3HM (C  HCIOJNB30BAaHUEM  KANbKYIATOpa, LU(PPOBBIX TEXHOJOTHIH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM IpakTuye JaekTpoHHbIe (HU(pPOBbHIE)
Ne n/m KonTpo/bHbIe
NporpamMmbl Bcero CKHe o0pa3oBaTe/ibHbIE PeCypPChl
padoThI
padoThI
1 Yucna v BeluMcieHus. PanronanbHbie 97 1 bubnuotexa [JOK
qyucna https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKkue BoIpaKCHUS 39 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 29 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 2 1
OOPAMHATH 1 rpaukit. DyHKIHH o https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
> TosTopenne 1 obodmerHe 1 . https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne n/m P Konrpoabnubie | IpakTuueck (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI ue padboThbl
pecypcsbl
bubmnoreka IIOK
1 UYucna u Berurcienus. KBagpatHeie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Berauciienns. CTEIEHb ¢ LEIbIM 7 bubmnoreka IIOK
IIOKa3aTeNneM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bu6nuoreka [IOK
3 S 5 1
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnmnoreka [HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHble 15 1 bubmuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6anoreka IIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
but6mmoreka [IOK
8 PyHKuH. OCHOBHKIC IOHATHA 5 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 Dymicun. Hucnospie Gyniium ° https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
1 IT 1
0 OBTOpeHUE 1 0000menNe 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Kontpoabnusie | IpakTuuecku
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypcsbl
Uucna v BeIYUCIIEHHS. JeliCTBUTEBHEBIE bubmorexa HOK
1 ' 9 https://m.eds00.ru/7f419d0
yucia 3
VpaBHeHUS 1 HEpaBEHCTBA. Y paBHEHUS C Bubmaorexa ITOK
2 P . P . - 7P 14 1 https://m.eds00.ru/7f419d0
OJTHOM ITepeMEHHOM 3
Y ABHCHUS N HCPABCHCTBA CI/ICTCMI)I BI/I6J'II/IOTGK3. L[OK
3 P . P ' 14 1 https://m.eds00.ru/7f419d0
YpaBHEHUU 3
bu6nuorexa [IOK
4 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d0
8
bu6nuorexa [IOK
5 OyHKIUU 16 1 https://m.eds00.ru/7f419d0
8
but6mmorekxa [IOK
6 UucaoBble TOCIEI0BATEILHOCTH 15 1 https://m.eds00.ru/7f419d0
8
[ToBTOpenue, 0000IICHNE, CHCTEMATH3aIUS bubmmorexa TIOK
7 P ’ ’ 18 1 https://m.eds00.ru/7f419d0
3HAHUI
8
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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INOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
N KoJsunuecTBo yacos Jara DJIeKTPOHHBbIE HH(PPOBbIE
H/-II Tema ypoka Beero K()HTpo,]'[[,]-[],[e HpaKTuqecxne H3y4YeHH oﬁpazoBaTenbﬂme
padoThI padoThI A pecypchbl
1 [TonsTHE panOHaNBHOIO YKCIA 1
) Apudmernueckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue T1eUCTBUS C 1
paroHaIbHBIMU YHCIAMU
5 Apudmernueckue neiCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
6 Apudmernueckue IeiCTBUS C 1
palMoHATBHBIMH YHCTIAMU
7 CpaBHeHMe, ynops10ulBaHueE 1
palMOHATIBHBIX YHCE
8 CpaBHeHue, ynopsI0uMBaHueE 1
palMOHANIBHBIX YHCEI
9 CpaBHeHue, ynopsiJlOuMBaHle 1 bubmoreka [JOK
palMOHAIBHBIX YMCEI https://m.edsoo.ru/7f4211de
10 CrapToBas KOHTpOJIbHAs paboTa 1 1
1 CpaBHeHue, ynopsI0uMBaHue 1
palMOHATBHBIX YHCEI
12 Crenens ¢ HaTypalIbHBIM 1 bu6muotexa [JOK



https://m.edsoo.ru/7f4211de

IIOKa3aTejiIeM

https://m.edso0.ru/7f421382

13

CreneHnsp ¢ HaTypalbHBIM
[OKa3aTeneM

bubnunorexa LIOK
https://m.edsoo0.ru/7f42154¢e

14

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTesleM

but6mmoreka [IOK
https://m.edsoo.ru/7f4218be

15

CreneHns ¢ HaTypaIbHBIM
MoKa3areneM

16

CreneHnsb ¢ HaTypaIbHBIM
MOKa3arenem

17

Pemrenye oCHOBHBIX 3a7a4 Ha
JIpoOu, IPOLIEHTHI U3 PeaIbHOU
MPAKTUKHU

18

Pemenrie oCHOBHBIX 3a/1a4 Ha
JpOoOH, IPOLIEHTHI U3 PeaIbHOU
MIPAaKTUKU

19

Pemrenne ocHOBHBIX 3a/1a4 Ha
IpoOu, IPOLEHTHI U3 peabHON
MIPAKTUKHU

20

Pemrenne ocHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPaKTHKHU

21

HpI/I3HaKI/I ACIINUMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCII

22

[Ipu3Haku AeTUMOCTH, Pa3JI0KEHUS
Ha MHOXKUTEJIM HATYPAJIbHBIX YHCEll

23

Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MpOoNOPLHUOHAIBHOCTH



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbubie 3aBucumoctu. [Ipsimas u

24 oOpatHasi MPONOPIIHOHATEHOCTH
o5 Peanbubie 3aBucumocTtu. [psmas u
o0OparHas MPOMOPIUOHATEHOCTH
26 Peanbnbie 3aBucumocTtu. Ipsmas u
oOparHas MPOMOPIUOHATEHOCTH
97 KonrtponbHas pabora o reme
"Panmonaneheie yncna"
28 bykBeHHbIe BBIpaXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
29 DopmyIisl
30 dopmyIsl
31 ITepemennsie. JlomycTumble
3HAa4YeHHUs] IePEMEHHBIX
ITpeoOpa3oBanue OyKBEHHBIX
32 BBII)pa)KF;HHﬁ, paCKp}bIITI/Ie CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MpUBEJCHNE OJOOHBIX ClIaraeéMbIX
[Ipeo6pa3oBanne OYKBEHHBIX
33 BBI:an(I;HHﬁ, paCKp}b]IIfFI/Ie CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
MpUBEICHNE OJOOHBIX ClIaraeéMbIX
[IpeobpazoBanre OyKBEHHBIX
34 BBIpAXEHUI, pacCKpbITHE CKOOOK U
MpUBEICHNE OJOOHBIX ClIaraeéMbIX
[IpeobpazoBanre OyKBEHHBIX
35 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MPUBEICHUE TTOJJOOHBIX CITaraeMbIX
36 [IpeobpazoBanre OyKBEHHBIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

BBIpQ)KEHUH, PACKPBITHE CKOOOK U
IIPUBEJCHHUE OJOOHBIX CllaraeéMbIX

[IpeoOpazoBanre OYKBEHHBIX

37 BBIpQ)XEHUH, PACKPHITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
38 CBolicTBa CTENEHU C HATYPaJIbHbIM bubnuotexa [JOK
HIOKa3aTeseM https://m.edsoo.ru/7f421382
39 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmnoreka [HOK
MOKa3aTeneM https://m.edsoo.ru/7f42154e
40 CBolicTBa CTENEHU C HATYPAJIbHBIM bu6nuoreka [JOK
MOKa3aTenem https://m.edsoo.ru/7f4218be
41 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnuorexa [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f42154e
42 CBolicTBa CTENEHU C HATYPAIbHBIM bu6muoreka [JOK
HoKa3areneM https://m.edsoo.ru/7f4218be
43 MHoro4yieHsl bubmmorexa LIOK
https://m.edsoo.ru/7f42276e
44 MHOro4IeHEI bubmmorexa OK
https://m.edsoo.ru/7f422930
45 CioxeHUe, BEIYNTAHUE, but6mmoreka [IOK
YMHO)XEHHE MHOTOYICHOB https://m.edsoo.ru/7f422af2
46 Crnoskenue, BEIYMTAHUE, bubnunorexa LIOK
YMHO)KEHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
47 Crnoskenue, BEIYMTAHUE, bubnunorexa LIOK
YMHOKE€HHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422fca
48 Crnoskenue, BEIYUTAHUE, bubnunoreka LIOK

YMHOXCHUC MHOTOYJICHOB

https://m.edsoo.ru/7f423182



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

CrnoxxeHue, BEIYUTAHUE,

bubnunoreka LIOK

49 YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f423182
50 CrnoskeHue, BLIYUTAHUE, bubnunoreka LIOK
YMHOXXCHUE MHOTOYJICHOB https://m.edsoo.ru/7f42432a
51 Crnokenue, BEIYMTAHUE, but6mmoreka [IOK
YMHOKE€HHE MHOTOYJIEHOB https://m.edsoo.ru/7f42464a
59 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
53 DopmyJIbl COKPAIEHHOTO bubmmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7f424fd2
54 DopmyJIbl COKPAIEHHOTO bubmmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
55 @opMyIbl COKpaALIEHHOTO bubmuoteka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
56 @opMyIIbI COKpALIEHHOTO Bnubnmnoreka LIOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
57 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHOKCHUS https://m.edsoo.ru/7f4251d0
58 @opMyIbl COKpaALIEHHOTO bubmuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
59 DopMyJTbl COKPAIIEHHOTO bubnuotexa [JOK
YMHOCHUS https://m.edsoo.ru/7f424fd2
60 DopMyJIbl COKPAIIEHHOTO bubnuotexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
61 @opMyIIbl COKpaALIEHHOTO
YMHOXEHUS
62 PaznoxeHre MHOTOYJICHOB Ha but6mmoreka [IOK



https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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MHOXHUTCIIN

https://m.edsoo0.ru/7f423312

63

Pazioxenne MHOTOYJIEHOB Ha
MHOXHUTCIIN

bubnunorexa LIOK
https://m.edsoo.ru/7f4237fe

64

Paznoxenne MHOTOYJICHOB Ha
MHOXHUTCIIN

but6mmoreka [IOK
https://m.edsoo.ru/7f4239de

65

Pasnoxenne MHOTOYJICHOB Ha
MHOXHUTCIN

66

KonTponbnas pabora no teme
"Anrebpanyeckue BeIpaxeHus"

67

VYpaBHeHue, ITpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCWIIBHOCTH YpaBHEHUI

68

VYpaBHeHue, IpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUJIIBHOCTh YPaBHEHH

69

JInneliHOE ypaBHEHHE C OAHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU

70

JInneniHOE ypaBHEHHE C OAHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUI

bubnmnoreka LIOK
https://m.edsoo.ru/7f420482

71

JInneliHOE ypaBHEHHE C OAHOU
MIEPEMEHHOM, PEIIEHUE JTUMHEUHBIX
YpaBHEHUI

72

JInneliHOE ypaBHEHHE C OAHOU
[IEPEMEHHON, pEIIEHNE JTMHENHBIX
ypaBHEHUH

bubnunorexa LIOK
https://m.edsoo.ru/7f420482

73

JIuHeitHOe ypaBHEHHUE C OJJHOM

but6mmoreka [IOK



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482

IIEPEMEHHOM, PEIIEHUE JTMHEUHBIX
ypaBHEHUU

https://m.edsoo.ru/7f420482

JIuHeitHOE ypaBHEHUE C OJJHOU

74 MEPEMEHHOM, PEIIEHUE JTMHEUHBIX bubmmorexa LIOK
P . P https://m.edso0.ru/7f420482
ypaBHEHUH
75 fII: HeiI:HOHeO}I;Ipaiﬁ::;ecnlﬂli;imx bubmmorexa LIOK
P P https://m.eds00.ru/7f420482
ypaBHEHU
6| nepememo,peuenss e biorera LIOK
P o P https://m.edsoo.ru/7f420482
ypaBHEHUH
77 Pemenue 3amay ¢ mOMOIIBIO bu6nunorexa [IOK
ypaBHCHUI https://m.edsoo.ru/7f42064e
78 Pemenue 3a1a4 ¢ TOMOIIBIO bu6anoreka LIOK
ypaBHEHHA https://m.edsoo.ru/7f420806
79 Pemenue 3a1a4 ¢ TOMOIIBIO bu6anoreka LIOK
ypaBHEHHH https://m.edsoo.ru/7f4209a0
80 Pemienune 3ama4d ¢ IOMOIIBIO bu6nuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
81 JInneliHOE ypaBHEHHUE C JBYMS bubmuoreka [IOK
MEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427c32
JIuneliHOE ypaBHEHHE C IBYMS bubmuoreka [JOK
82
MEPEMEHHBIMH U €To0 rpaduk https://m.edsoo.ru/7f427e8a
83 CucreMa IByX JTMHEHHBIX bubnuotexa [JOK
YpaBHEHHI C IBYMsI TEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
84 Cucrema 1ByX JTUHEHHBIX

YpaBHEHUI ¢ ABYMS MEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
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CucreMa IBYX JIMHEHHBIX

but6mmoreka [IOK

85
YpaBHEHHI C IBYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
86 Cucrema IByX JIMHEHHBIX bubmmoreka [JOK
ypaBHEHHIA C TBYMSI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
87 CucreMa IByX JIMHEHHBIX but6mmoreka [IOK
YpaBHEHHI C IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
88 Cucrema 1ByX JTUHEHHBIX
ypaBHEHUH C IByMS IEpEMEHHBIMU
89 Cucrema 1ByX JUHEHHBIX
YpaBHEHHH C IBYMsI IEPEeMEHHBIMU
b K
90 Pemenue cucrem ypaBHEHHIA ubnuotexa LO
https://m.edsoo.ru/7f4284de
b K
91 Pemenue cucrem ypaBHEeHUN nbmorexa LO
https://m.edsoo.ru/7f42865a
b K
92 Pemenue cucrem ypaBHEHUN nbmorexa LO
https://m.edsoo.ru/7f4287d6
93 Pemenue cucrem ypaBHEHHIA
94 Pemenune cucrem ypaBHEHHIA
95 KonTponbHas pabota mo Teme bubnmnoreka [HOK
"JIuHeitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
bub. OK
96 Koopaunara Touku Ha npsiMoit nomotexa 1
https://m.edsoo.ru/7f41de76
but6mmoreka [IOK
97 q
AICTTOBRIC TPOMEAYTIEH https://m.edsoo.ru/7f41dff2
bub. OK
98 UwucioBbie TPOMEKYTKH nomotexa L
https://m.edsoo.ru/7f41dff2
99 YucaoBble TPOMEKYTKH



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
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Paccrosnue MCXKAY ABYMSA TOUKaMHU

10 KOOPJMHATHOM MPSIMOi
101 Paccrosinne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSIMOM
102 [IpsimoyrosnbpHas cucrema Bu6mumoteka [JOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
103 [IpsamoyronbHas cucrema bu6nuoreka [JOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
104 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnmnoreka [HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
105 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnmnorexka HOK
bopmynamu https://m.edsoo.ru/7f41ed80
106 [Ipumeps! rpadukoB, 3a1aHHBIX
bopmynamu
107 Urenue rpauKoOB peabHbIX bubmuoreka [JOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
108 Urenne Fpa(i)l:IKOB pEaNbHBIX
3aBHUCHUMOCTEN
109 Urenue rpauKoOB peabHbIX bubmuoreka [JOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
110 Urenue rpa(i)I:IKOB pealIbHbIX
3aBHUCHUMOCTEM
bubmuoreka [IOK
1 Homwsrrite gyt https://m.edS(I)lo.ru/7f41ef06
112 I'paduk pynkumm
113 CaoiicTtBa pyHKITUH bubmmorexa LIOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

but6mmoreka [IOK

114 Cooifctsa gy https://m.edsoo.ru/7f41f1fe
. bu6morexa LIOK
115 Juneiinas pynicuis https://m.edsoo0.ru/7f427282
. bu6moreka LIOK
116 Juneiinas pynicuis https://m.edsoo0.ru/7f427412
. bu6nunorexa [IOK
17 Juneiinas gyniuns https://m.edsoo.ru/7f427282
bubmnoreka IIOK
11 i
8 Juneiinas ymicuis https://m.edsoo.ru/7f427412
bubmnoreka IIOK
11 i
o Juneiinas ymicuis https://m.edsoo.ru/7f427412
120 [Toctpoenue rpaduka TUHEITHON bubnmnoreka [JOK
byHKIUN https://m.edsoo.ru/7f426d1e
121 ITocTpoenue rpaduka TUHEHHOM
byHKIIUN
122 I'paduk pynkumn y =[x|
123 I'paduk pynkumm y =[x|
| e e
OoPA | P ' https://m.edsoo.ru/7f41f50a
OyHKIUU
- EO:TOp}:I;I(I/IC o:l;osfg,lxanommn u Bumorexa 1IOK
CTONOB KYpe B cca, https://m.edsoo.ru/7f429c6¢c
00001IeHIEe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHITHH U
126 METOJOB Kypca 7 Kiacca,

000011eHHE 3HAHUN



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

127 METOIOB Kypca 7 Kjacca Brbmuorexa LIOK
AOB VP . ’ https://m.edsoo.ru/7f429f32
000011eHNE 3HAHUHA
H N
AOB VP . ’ https://m.edsoo.ru/7f429f32
0000111eHNE 3HAHUHA
I -
HOB YD . ’ https://m.edsoo.ru/7f42a0e0
000011IeHrEe 3HAHUI
I >
HOB YD . ’ https://m.edsoo.ru/7f42a0e0
000011IeHNe 3HAHUI
IToBTOpEHHE OCHOBHBIX IMOHATHIN H
131 METO/IOB Kypca 7 Kiacca,
000011IeHNE 3HAHUHA
H N
AOB VP . ’ https://m.edsoo.ru/7f42a27a
000011IeHNE 3HAHUHA
I -
AOB VP . ’ https://m.edsoo.ru/7f429c6c
000011eHE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
134 METO/IOB Kypca 7 Kiacca,
000011IeHE 3HAHUN
I "
HOB P . ’ https://m.edso0.ru/7f429f32
000011IeHNE 3HAHUNA
136 [ToBTOpEHNE OCHOBHBIX MOHITHI U bubnuoreka [JOK



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136



https://m.edsoo.ru/7f42a900

8 KVIACC

N KoanyecrBo yacos Hdara DJIeKTPOHHBIC HH(POBbIE
. Tema ypoka Beero Konrpoabnbie | Ilpakruueckne | U3y4eHH oOpa3oBaTe/ibHbIE
padoTbI padoThbI s pecypchbl
1 KBazparHblii KOpeHb U3 yncia 1 Bubmmorexa HOK
https://m.edso0.ru/7f42d452
9 [TonsiTHEe 06 MppaOHATIEHOM 1 bubnmnorexka HOK
qucie https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCE
4 JecstTruunblie MpUOIMKEHUS 1
UpPpalMOHATIBHBIX YHCET
5 JelicTBUTENbHBIE YKCIIA 1
5 CpaBHEHHE TEUCTBUTEIHHBIX 1
yucel
7 CpaBHeHUe 1eHCTBUTENBHBIX 1
quce
3 Apudmernueckuil KBaapaTHbII 1
KOpEHb
9 YpaBHeHME BHIa X2 = a 1
10 CgoiicTBa apu(pMETHIECKUX 1 bubnuotexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo0.ru/7f42d862
11 CaotlicTBa apuMeTUUECKUX 1 bubnmnoreka [JOK
KBaJPaTHBIX KOpHEH https://m.edso0.ru/7f42d862
12 [TpeoOpa3oBaHue YMCIOBBIX 1 bubmuotexa [JOK
BBIPXCHH, COIePIKATIX https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

KBaaApaTHbIC KOPHHU

[IpeoOpazoBanue YUCTOBBIX

bubnunoreka LIOK

13 i
BRIPWICHIH, COACAAlinX https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
y Hpe;)iiasoulsaf:eeqicanwmx BuGmiorexa LIOK
BBI HUHA 150.¢
p » CoMepaalll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
IIpeo6
| oo o
P » COMepralll https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHU
16 CrelneHs c IeNbIM ITI0Ka3aTeaeM bubmorexa HOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3aUCh YKCIIA.
Pa3meprr 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T ANEMEHTaPHBIX YACTHII bu6nuorexa [IOK
JI0 KOCMHUYECKHX OOBEKTOB), https://m.edsoo0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIIEM MHUPE
18 CBolicTBa CTENEHH C LEJIBIM bubmorexa [IOK
ITOKa3aTeJIeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C LEJIBIM bubmuoreka [{OK
oKasarejieM https://m.edso0.ru/7f435648
20 CBolicTBa CTENEHH C 1EJIBIM bubmuoreka [JOK
oKasarejieM https://m.edso0.ru/7f435648
21 CBoiicTBa CTENEHH C 1IETIBIM but6mmorekxa [IOK
IoKa3aTeJIieM https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTEEHH C LIETIBIM but6mmoreka [IOK

ImoxKasarcJjicM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

23

KBagpaTHbiii TpExwieH

24 KBanpatsblil TpéxuiieH
o5 Paznoxxenue KBaJipaTHOrO but6mmoreka [IOK
TPEXUICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue KBaJipaTHOrO but6mmoreka [IOK
TPEXUICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
57| Kaaspetrce g Cronenn. bumorera LIOK
Kpaparisiii Tpexnen” https://m.edsoo.ru/7f42ec80
bubnuorexa [IOK
28 Aarepaniecicas Apod https://m.edscﬁ).ru/7f430382
JonycTuMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOJIAIINX B
anredpanvyeckue BhIpaKeHUs
JonmycTuMble 3HaUeHUS
30 MIEPEMEHHBIX, BXOJAIINX B
anredpanvyeckue BhIpaKeHUS
31 OCHOBHOE CBOMCTBO bubmorexa [IOK
anreOpanyecKoi 1poou https://m.edsoo.ru/7f4308e6
32 Coxkparienue apobeit BH6H_HOTeKa HOK
https://m.edsoo.ru/7f430a8a
33 Coxkparienue apobeit BH6H_HOTeKa LHOK
https://m.edsoo.ru/7f430f44
bubnuotexa [JOK
34 Coxparuerthe xpobeit https://m.edséf).ru/7f430f44
35 CrnoxeHune, BRIYUTaHHUE, but6mmoreka [IOK

YMHOXCHHE U JCIICHUC

https://m.edso0.ru/7f43128¢c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

anreOpanvecKux apooei

CrnoxeHue, BEIYUTAHUE,

36 MHOKECHUE U JICTICHHE bubmorexa HOK
Y 8 . https://m.edsoo.ru/7f4315c0
anreOpanyeckux Apooeit
- C“";“;‘e*“e; I Bu6morexa [[OK
MHOXKEHUE U HU
Y e . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
o CHOfe:He,e BI)I‘I:TeaHI/Iee, Bu6morexa LIOK
MHOXKEHUE U HU
Y A . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
" [IpeoOpazoBanue B6]:Ipa>I(CHI/II71, BuGmorexa LIOK
COACPIRATIIS AIrebpaneeidie https://m.edsoo.ru/7f43259¢c
npobu
" [TpeoOpa3zoBanue 136Hpa>1<eHm“4, Bu6morexa LIOK
COACPIRATIIR AT EDpaHeekie https://m.edsoo.ru/7f432736
Ipobu
" [TpeoOpa3zoBanue 136Hpa>1<eHm”1, Bu6morexa LIOK
CONCPAAIIEE AITEDPAIHCCIE https://m.edsoo.ru/7f432736
npodu
42 KonrtponbHas pabora no reme bubmuorexa [IOK
"AnreOpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
but6mmoreka [IOK
43 K
BAIPATHOE YPABHEHHE https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa OK
P P https://m.edsoo.ru/7f42eela
bubnunoreka LIOK
45 HemnonHoe kBagpaTHOE ypaBHEHUE

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
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dopmylia KOpHEH KBaJIPaTHOTO

but6mmoreka [IOK

40 ypaBHCHHS https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEH KBaIpaTHOTO Bu6muoteka [JOK
ypaBHEHHS https://m.edsoo.ru/7f42f3f6
48 dopMmyna KOpHEH KBaIpaTHOIO Bu6mumoteka [JOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4
bubnmnoreka [HOK
49 Teopewa Buera https://m.edscLi).ru/7f42fef0
bubnmnoreka [HOK
>0 Teopena Brtera https://m.edscﬁ).ru/7f430076
51 Pemienue ypaBHeHUH, CBOIAIINXCS bubmnoreka IIOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOIAIINXCS bubanoreka LIOK
K KBa/IpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmue npoOHO- bubnuotexa [JOK
panroHalbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimme npoGHO- bu6muoreka [JOK
palroHaIbHbIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pernienne TeKCTOBBIX 3a4a4 C ) bu6nuorexa [IOK
MOMOIIbIO KBaJIPATHBIX YpaBHEHUN https://m.edsoo.ru/7f42f75¢c
56 Pemenne TeKCTOBBIX 3a/1a4 C but6mmoreka [IOK
MIOMOIIIBIO KBAJ[PATHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bubmuoreka [JOK
"KBasparHbie ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneliHOE ypaBHEHHE C IBYMS
58 MepEMEHHBIMH, €T0 rpaduK,

MPUMEpHI PEIlICHUs] ypaBHEHUH B



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
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OEJIbIX YUCIaxX

59

JInHeitHOE ypaBHEHUE C IBYMsI
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pelIeHHs YpaBHEHHA B
LEJIBIX YUCIIax

60

JInHeitHOE ypaBHEHUE C IBYMS
NEpEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI pEelIeHNs YpaBHEHHH B
LEJIBIX YUCIIax

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

63

Pemenne cucrem ByX JMHEHHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU

64

IIpuMmepsl peleHns: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

65

IIpumepsl pemeHns CUCTEM
HEJIMHENHBIX YPAaBHEHUN C IBYMsI
[IEPEMEHHBIMU

66

['padmyeckas uHTEpHIpETALUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEWHBIX YPaBHEHHUM C
JIBYMsI IEPEMEHHBIMU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d6d6

67

['padmueckas uHTEpIpETALUS
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHEHHBIX YPABHEHUM C

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

ABYMs ICPEMCHHBIMU

Pemenne TEKCTOBBIX 3a/1a4 C

68 .
MIOMOIIIbIO CUCTEM YpaBHEHUI
69 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOUIBIO CUCTEM YPAaBHEHUI
70 Pemenne TekcTOBBIX 3a7a4 ¢
MIOMOILIbIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
7 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HO# TepeMeHHON
JIvHeiHbIe HEPaBEHCTBA C OAHOMN bubnmnoreka [JOK
74 .
MEPEMEHHOI U UX pelIeHne https://m.edsoo.ru/7f42c692
JIvHeiHbIe HEPaBEHCTBA C OAHOMN bubnmnoreka [JOK
75 .
MEPEMEHHOI U UX pelIeHne https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOMN U UX PEIICHUE
77 CucreMbl TUHEMHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHO¥ MEePEMEHHON M UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJTHO¥ MEePEMEHHOMN M UX pEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
N3o06paxenue pemeHus
E) P bubmuorexa [{OK
80 JMHEWHOTO HEPAaBEHCTBA U MX

CHUCTEM Ha YMCIIOBOM IIPSAMOM

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

H3o0paxeHue pemieHus

but6mmoreka [IOK

81 Z:f::;;g:ﬁiﬁ?;i;ﬁ:; https://m.edsoo.ru/7f42c9e4
KonrponbHas padora mo remam
82 "HepaBenctBa. CucteMbl
ypaBHeHUI"
bubnmnorexka HOK
83 Howsue gy https://m.edscﬁ).ru/7f433c12
84 OO6nacth onpeneneHus u bubmuoreka [IOK
MHO)KECTBO 3HaYCHUH (PyHKIIMU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 ['paduk pynkuuu
87 CaolicTBa QyHKINH, UX
oToOpaxkeHue Ha rpaduke
88 Utenue u noctpoeHue rpaduxon
byHKIMMA
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaXXaIIIUX peajbHbIe MPOIECCH
00 | wopumyw mporeponeme. bimorers L1OK
saBHCHMOCTH, HX FpaduKn https://m.edsoo.ru/7f434bbc
91 ['unepOomna
bubmuoreka [JOK
92 Finepbosta https://m.edsﬁ).ru/7f4343e2
%3 Ppacpu i y = x° ﬁﬁggﬁ.ee?si%ﬁ/7f434s7z
94 OyHKIMu y =x%, y=x3,y =YX,y = bubmuotexa [JOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572

[x|; rpaduueckoe pemnieHne
YpaBHEHUH U CUCTEM ypaBHEHMI

https://m.edsoo.ru/7f434d38

IToBTOpEHNE OCHOBHBIX IOHATUI U

95 METOJIOB KYPCOB 7 M 8 KJIacCOB 1 bubmmorexa LIOK
7108 KYP . ’ https://m.edsoo.ru/7f4371aa
0000111eHHE 3HAHUH /
bubnunorexa LIOK
96 J4! 5] / 1
TOropasd KOHTPOIIbHAA paboTa https://m.edsoo.ru/7f434eb4
IToBTOpEHME OCHOBHBIX OHATHI U
97 METO/IOB KypCOB 7 1 8 KIIacCoB, 1
0000111eH1E 3HAHNI
0 [ToBTOpEHUE OCH(;BHIE,;IX HOHITUH U . Bubnmorexa LJOK
METOIO0B KypCcOB 7 U 8 KJIaCCOB
JIOB KYP . . ’ https://m.edso0.ru/7f43736¢
000011IeH1Ee 3HAHNI
CTONOB Kypeo . €coB, https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHUI
CTOMOB KYPCO . €coB, https://m.edsoo.ru/7f4376b4
000011IeHre 3HAHNI
CTOMOB KYPCO . ceoB, https://m.edsoo.ru/7f436b88
000011IeHnE 3HAHNI
CTOMOB KYPCO . ceoB, https://m.edsoo.ru/7f437858
00001IeHnE 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10O 102

I[TPOTPAMME



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

KosmmyecrBo yacoB Hdara DJIeKTPOHHBIC HH(POBbIE

Ne
/ Tema ypoxa B Konrpouabnsie | IIpakrnyeckue | H3YyUeHH oOpaszoBaTe/bHbIE
n/n cero

padoTbI padoThbI s pecypchbl

PamnmonansHabIe yncna,
1 VPPALMOHAJIBHBIE YNCIIA, KOHEYHBIE 1
1 OECKOHEYHBIE JIECTHYHBIE IPOOH

MHOXECTBO JICHICTBUTEIBHEBIX
2 YHCelI, ACUCTBUTEILHBIC YHCIa KaK 1
OECKOHEUYHBIE NECATUYHBIC TPOOH

BzanMmuO ogHO3HAYHOE
COOTBETCTBUE ME¥K]1Y MHOKECTBOM
3 JIEHCTBUTEIIHLHBIX YHCEI B 1
MHOKECTBOM TOYEK KOOPAUHATHOU
IPSAMOi

CpaBHeHuE 1eHCTBUTENBHBIX YHCE,
4 apudmeTnyeckue AeUCTBUS C 1
JENCTBUTENbHBIMH YHCIaMU

[TpubmxéHHOE 3HaUeHNE
BCJIIMYHUHBI, TOYHOCTH HpI/I6J'II/I)KeHI/ISI

OkpyriieHue yucen

OxpyrieHnue yncen 1

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

[TpukuIKa ¥ OIIEHKA Pe3yIbTaTOB

BEIYHCIICHUN




JIuneitnoe ypaBHenue. Pemenue

10 ABHCHUM, CBOISIIINXCS K bubmiorex LIOK
P . > (RO https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YpaBHEHUH, CBOASAIIMXCS K
JIMHEUHBIM
K .P
P » CBOMUL https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
. KB:I{p;lTH?e CypoaBHeHI/Ii. Pentenue BuGmiorexa LIOK
BHEHHUH, CBOISIIUXCS K
yp » CBOZUIIH https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
14 bukBanpaTHbie ypaBHCHUS bubmmorexa LTOK
AP yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTtHble ypaBHEHUS bubmorexa HOK
AP yp https://m.edsoo.ru/7f43c3d0
IIpumepsl penieHust ypaBHEHUN
16 TpEeTheN U YeTBEPTOM CTENEHEH
pa3NoKeHHEM Ha MHOKUTEITU
IIpumepsl pelieHns: ypaBHEHUN
17 TPETbEN U YETBEPTON CTENEHEN
pa3NoKeHHEM Ha MHOKUTETU
18 Pemenune npo6GHO-paIiOHATBHBIX bubmuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoO6HO-palinoOHaIbHBIX bu6muoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
20 Penrenue TeKCTOBEIX 3amau

anreOpanvdecKuM METOA0M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Penrenne TekCTOBBIX 3aJa4
aJ'Il"e6paI/I‘l€CKI/IM MCTOA0OM

22

Pemrenue TekcTOBBIX 33734
anredpandeckuM MEeTO0M

23

Konrponbnas padora o reme

"VpaBHEHHUs ¢ OTHOM epeMEHHOM'

24

VYpaBHeHHE C IByMsI IEPEMEHHBIMU
U €ro rpaguk

bubmuorexa [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU
U ero rpaduxk

bubnuorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JUHEHHBIX
YPaBHEHUI C IByMs IIEpPEeMEHHBIMU
U €€ penieHue

27

Cucrema 1ByX JUHEHHBIX
YpaBHEHHIA C IByMsI TEpEMEHHBIMHU
U €€ penieHue

28

Cucrema 1ByX JUHEHHBIX
YpaBHEHHIA C IByMsI TEpEMEHHBIMHU
U €€ pereHne

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pemneHne

30

Pemenue cucrem IByX ypaBHEHUH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d23a

31

Pewienue cucreM IByX ypaBHEHMI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemienune cucrem IByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHU,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEHU
['padmueckas uTepnperanus
34 CUCTEMBI ypaBHEHUI C IBYMsI
HepEeMEHHBIMU
35 Pemenne TekCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
36 Pemrenne TekCTOBBIX 3a/1a4
anreOpanyecKuM crnocodom
37 Konrponbnas padora no reme
"CucreMsl ypaBHEHUN"
38 YucnoBble HEPABEHCTBA U UX
CBOICTBa
YucnoBsle HEPaBEHCTBA U UX bubmuoreka [JOK
39 CBOMCTBa https://m.edsoo.ru/7f43ad5a
JInHeliHbIe HEpABEHCTBA C OJJTHON bubmuoreka [JOK
40 .
NIePEeMEHHOM U MX pelleHne https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OJJHON bubmuoreka [IOK
41 .
NIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
JIuneliHbIE HEPABEHCTBA C OJJHON bubmuoreka [IOK
42 .
NEPEMEHHOM U UX peleHHne https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEUHBIX HEPABEHCTB C

OJIHOY IIEPEMEHHOM U UX PEILICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHEUHBIX HEPABEHCTB C

44
OJHOI IEPEMEHHON U UX PElICHUE
45 CucreMbl TUHEIHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBazpaTHble HepaBEHCTBA U UX Bu6mumoteka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubnmnoreka [HOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEeHCTBA U MX bubnmnoreka [HOK
peleHue https://m.edsoo.ru/7f43b5a2
49 KBazpaTrHble HepaBEeHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U UX
pelieHue
r
o | e e
P P https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas MHTEpIIpeTALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonrtponbHas pabora no reme
"HepaBencrsa"
54 KBanpatnunas QpyHkius, e€ rpaduk bubmuorexa [IOK
U CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk bu6muoreka [JOK
¥ CBOMCTBa https://m.edsoo.ru/7f439842
56 KBagparnunas pyukmus, e€ rpaduk bubnuotexa [JOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842

U CBOICTBA

https://m.edso0.ru/7f4399b4

57

[Tapabona, KOOpAUHATHI BEPIIUHBI
1apaboJibl, 0Cb CHMMETPUU
napaboJIbl

bubnunoreka LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapabona, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

bubnunorexa LIOK
https://m.edsoo.ru/7f43a03a

59

[Tapabomna, KOOpAUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbl

bubmnoreka IIOK
https://m.edsoo.ru/7f43alac

60

[TapaGomna, KOOpAMHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPUHI
napaboJIbl

bubnuorexa [JOK
https://m.edsoo.ru/7f43a31e

61

[TapaGomna, KOOPAUHATHI BEPIIMHBI
napadoibl, 0Cb CHMMETPUHI
napaboJIbI

bu6nuorexa [IOK
https://m.edsoo.ru/7f43a526

62

[Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHH
napaboJIbl

63

I'paduxu pynxmmii: y = kx, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

64

I'paduku pynkuumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

65

I'paduku pynkumit: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

66

I'paduxu pynkmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuku dynaxumii: y = kx, y =kx +

o b, y=k/x, y=x3, y=vX, y=[X|

68 I'paduxu pynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

69 Konrponbnas padora o reme Bu6mumoteka [JOK
"OyHKIUN" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YHCITIOBOM bubmuorexa [IOK
HOCJICIOBATEIILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue 1mocie0BaTeIbHOCTH

71 peiyppeHTHoﬁ z)opMynoﬁ u bubamorexa LIOK

N https://m.edsoo.ru/7f43ebda

dopmymoii n-ro uiaeHa
Apudmerrdeckas u bubnmnoreka HOK

72
reoMeTpHyecKasi porpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmuoreka [JOK
reOMEeTpUYECcKas MPOrPECCUH https://m.edsoo.ru/7f43f3b4
DopMyIbI N-TO YIECHA

74 apudMeTHuIeCcKon u bubnuotexa [JOK
reOMETPUYECKON TPOrpecCHii, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N WICHOB
@opMyIsI N-TO YIEHA

75 apudMeTUIECKOn 1 bubnuotexa [JOK
reOMETPUYECKON TPOrPeCcCHii, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YICHOB
@opMyIsI N-TO YIEHA

76 apudMeTUIeCKOn 1 bubnuotexa [JOK
reOMETPUYECKON TPOrpecCuii, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YWICHOB

7 ®dopMyIbl N-TO WieHa bubnuotexa [JOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

apupMeTUIECKON 1
reOMETPUUYECKON MPOrPeCcCuid,
CYMMBI TIEpPBBIX N YJICHOB

https://m.edsoo.ru/7f43f72e

78

DopMyIIbl N-TO YICHA
apupMeTUIECKON 1
reOMETPUUYECKON MPOrpeCcCuid,
CYMMBI MIEPBBIX N YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakenne 4jieHOB
apudMeTHyecKoil u
T€OMETPUUECKON MPOTPECCUi
TOYKaMU Ha KOOPJAUHATHON
IJIOCKOCTH

80

N300pakeHue 4ieHOB
apupMeTHIECKON U
T€OMETPUYECKON ITPOrpecCuit
TOYKaMU Ha KOOPJAMHATHOU
IUIOCKOCTH

81

JInHEeNHBIN U YKCIOHESHIINAIbHBIN
pocT

82

CrnoXHEIS IMPOLCHTLI

bubnunorexa LIOK
https://m.edsoo.ru/7f43fe0e

83

CI10kHBIE TPOLIEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"YyciI0BbIE IOCIEA0BATEIHLHOCTH "

but6mmoreka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHwue, 06001IeHUE U
CHCTEeMAaTU3alys 3HaHUH. 3aIlkCh,
CpaBHEHUE, JCHUCTBUS C



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

HeﬁCTBHTeHBHBIMH qyucjiaMu,
YUCJIOBAA IIpAMasn

86

[ToBTOpeHme, 06001mIeHUE 1
crucTeMaTu3alurs 3HaHH.
[TporeHThI, OTHOMICHHUS, TIPOTIOPIIUU

87

[ToBTOpeHme, 06001mIeHUE 1
crucTeMaTu3alurs 3HaHU.
OxkpyriieHue, mpuoIMKeHre, OIleHKa

88

[ToBTOpeHmEe, 0000mEeHNE 1
cucTeMaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apuPMETHICCKUM
crocobom

bubmnoreka IIOK
https://m.edsoo0.ru/7f443b12

89

[ToBTOpeHME, 0000IICHUE 1
cucTeMaru3anmsa 3HaHui. Pemenme
TEKCTOBBIX 3aJ1a4 apu(PMETHISCKUM
crocooom

bu6anoreka LIOK
https://m.edsoo0.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHUE U
cucTeMaru3anmsa 3HaHui. Pemenme
TEKCTOBBIX 3aJ1a4 apUPMETUICCKUM
CII0COO0M

bu6anoreka LIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenwue, 0600IIEHNE 1
cUCTEeMAaTH3aIns 3HaHWH.
[IpeoOpazoBanue anredOpanyecKux
BBIPXEHHH, TOMYCTHMbIE 3HAYCHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenwme, 0600IIEHNE 1
cUCTEeMAaTH3aIns 3HaHWH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHHUS

but6mmorekxa [IOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

but6mmoreka [IOK

93 [Tpeobpa3zoBanue aaredpandecKux https://m.edsoo.ru/7f4446f2
BBIPAXECHHI, JOMYCTUMbIE 3HAUCHUS
[ToBTOpEHME, 0000IICHNE U

94 CHCTEeMAaTH3alLMsl 3HaHUH. but6mmoreka [IOK
[TpeoOpaszoBaHue anreOpandecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, JOMYCTHUMbIE 3HAYECHUS
IToBTOpEHME, 0000IICHUE 1

95 cucremarusauus 3HaHuil. OyHkuuu: bu6nunorexa [IOK
MOCTPOCHHE, CBONCTBA N3YUEHHBIX https://m.edsoo.ru/7f444c56
byHKIMi
IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. OyHKIUK: bu6muoreka [JOK

96 .
MOCTPOEHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, 060061IIeHUE U
cucreMarusanus 3HaHui. OyHKIUK: bu6muoreka [JOK

97 .
MOCTPOEHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpeHue, 06001IeHUE U
cucreMarusanus 3HaHui. OyHKIUK: bubmuoreka [IOK

98 .
MOCTPOCHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIII
[ToBTOpeHue, 06001IeHUE U

99 CHCTEMAaTHU3AIIMS 3HAHUH. bubmuoreka [{OK

I'paduueckoe penieHre ypaBHeHUN
U UX CUCTEM

https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

100 . 1
I'padmyeckoe pereHre ypaBHeHUH
U UX CUCTEM

101 Hrorosast koHTpoIbHAs paboTa 1

102 0606LEIeHHe Y CUCTEMaTU3aLUs 1
3HAHUHN

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon "
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
posep o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Uucna u BBIYUCIECHUS
11 BemonusaTe, coderas  yCTHble U IUCBMEHHBIE  MPHUEMBI,
' apudmeTnyecKre AeUCTBUS C pallMOHAIBHBIMU YHCIAMHU
Haxonuth  3HaueHHMs] ~ YHUCJIOBBIX  BBIPAXKEHUH,  MNPUMEHSTh
1.2 pPa3HOOOpa3HbIe CIIOCOOBI M MPHUEMBI BRIYMCIICHHS 3HAYCHUH JTPOOHBIX
BBIPKEHUI, CoMlepKauX 0OBIKHOBEHHBIE M JICCATUYHBIE poOn
[lepexoguts OT omHOW (opMBI 3amMcH 4YHMCeN K  JIPYroi
13 (mpeoOpa3oBbIBaTh  JNECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSTUUHYIO IpO0Bb)
1.4 CpaBHUBATH U YIIOPSAOYNBATH PAIMOHAIBHBIE YUCIIA
1.5 OKpyIJIsITh Uncia
BBINONMHATE TMPUKUAKY U OICHKY pe3yJIbTaTa BBIYMCICHHM, OIECHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAKCHUU. BBITOMHATH JIEUCTBUS €O
CTEMEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh TpPU3HAKA AETUMOCTH, Pa3I0KEHHEe Ha MHOXHUTEIU
' HaTypaJbHbIX YUCEII
Pemarb  NpakTUKO-OpUEHTHUPOBAHHBIE  3aJauM, CBA3aHHBIE C
OTHOLIEHUEM BEJINYUH, MPONOPIIMOHAIBHOCTHIO BEJIMYMH,
1.8 MPOLEHTAMH, HWHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUs 3agad C
y4€TOM OTrpaHUYEeHHH, CBSI3aHHBIX CO CBOWCTBAMHU pPAaCCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHHs
21 Hcnonp3oBarh anreOpanvyeckyr0o TEPMHUHOJIOTMIO U CHUMBOJIUKY,
' IPUMEHSTH €€ B IPOLIECCe OCBOEHMsI yUeOHOT0 MaTepuania
29 Haxomute 3HaueHUs OYKBEHHBIX BBIPOKEHUH TIPH  3aJaHHBIX
' 3HAYCHMSIX NTEPEMEHHBIX
23 BoemonHATe npeoOpa3oBaHUS 1I€JIOTO  BBIPAKEHHUS B MHOTOWIEH
' MPHUBEICHNEM TTOJIOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOKEHHE OJHOYJIEHA Ha MHOTOYJIEH U MHOTOWIEHa Ha
2.4 MHOTOWICH, TPUMEHATH (QOPMYJIBI KBagpaTa CyMMBI W KBaapara
pa3HOCTH
Ocy1ecTBISTh pa3oKEHNE MHOTOUJIEHOB HA MHOXKHUTEIH C TIOMOIIIBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXHTENS, TPYIIUPOBKH CIaraeMbix,
MpUMEHEHUS (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpa3zoBaHUsI MHOTOUJICHOB ISl PELICHUS PA3IUYHBIX
' 3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKHI
2.7 Mcronbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKa3aTEISIMU




JUIs IpeoOpa30BaHus BBIPAKCHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate JsMHEWHBIE YypaBHEHHs C OJHOW IIEPEMEHHOW, NPUMEHsSA
3.1 IIpaBWJIa NEPEXOAA OT UCXOJHOTO YPaBHEHMSI K PAaBHOCWIBHOMY €MY.
ITpoBepsTh, SIBJISETCS JIM YUCIIO KOPHEM YpaBHEHUS
392 [TpumensaTp rpaduuecKkue METOABl IPH  PEUICHUH  JUHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars npumepsl Hap Yuces, BISIOMUXCS PelIeHUeM JIMHEHHOro
' YpaBHEHHUS C ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOHN TNIOCKOCTH Irpa)uK JTMHEHHOTO yPaBHEHHUS C
3.4 JIBYMsl TI€PEMEHHBIMU; IOJIb3YSCh I'paQUKOM, MPUBOJAUTH MPUMEPHI
pellIeHUs] ypaBHEHUs
35 Pemate cucremsl IByX JIMHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU,
B TOM 4HCJIe TpapuyecKu
CocTaBisTh U penaTh JUHEHHOE ypAaBHEHUE WIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 10 YCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y IOJIy4ECHHBIN pe3ybTaT
4 Koopnaunats! u rpaduku. yHKkuun
N300pakaTb Ha KOOPJMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOILHE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alHCHIBATh
YHCIIOBbIE NPOMEKYTKH Ha aJreOpandeckoM sI3bIKe
492 OrmedaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM
' KOOpJAMHATAM
43 Crpouts rpaduku muHeiHbIX QyHKIud. CTpouTth Tpaduk QyHKIUH Y
' = [x]
OnwuceiBaTh C MOMOIBIO (YHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHHUE, ILIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00BbEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMK 0 3HAYEHUIO € apryMeHTa
[Tonumats rpapuyeckuid crnoco0® TpeACTaBIEHUS M aHaIW3a
4.6 uH(poOpMalMK, U3BJIEKaTh W HMHTEPIPETUPOBATh HHGMOpPMALNIO U3
rpaMKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KUIACC
Kon .
DOBEDSIEMOLD IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
posep o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJibTarta
1 Uucna u BBIYUCTIECHUS
Hcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOXKECTBE
11 JNENCTBUTENBHBIX YUCEN JJI CPAaBHEHUS, OKPYIJIEHUS W BBIUYUCIICHUH,
' n300paxarh JEHCTBUTENbHBIE YKCIAa TOYKAMH Ha KOOpPJMHATHOMN
IPSIMOi
19 [IpumeHsATH TMOHATHE  ApU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
' HAaXOJUTh KBaJpaTHble KOPHH, WCIOJIB3ysd TMpPH HEOOXOAMMOCTH




KaJIbKYJISITOP, BBIOIHATH IPE0Opa30BaHUsl BBIPAKEHHM, COJEpKALIIX
KBaJIpaTHbIE KOPHH, UCTOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcnonp3oBare 3amucd  OONBIIMX M MalbIX YHCET C IOMOIIBIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BHIPAKCHHS

2.1

HpI/IMeHHTB IIOHATHC CTCIICHUM C NLOCJIBIM II0Ka3aTCJICM, BBIIIOJIIHATD
Hp606pa3OBaHI/I${ BBIpaH(eHHﬁ, coacpKamux CTCIICHU C LCJIbIM
IIOKa3aTciIcM

2.2

BBIMONHATE  TOXKIECTBEHHbIE  MPEOOpa3oBaHUs  PALMOHAIBHBIX
BBIDQ)KCHUH Ha OCHOBE MpPABWJ JACHCTBHH HaJl MHOTOWICHAMU U
anreOpanyecKuMHu Jpo0sMu

2.3

PacknanpiBaTh KBagpAaTHBINA TPEXUICH HA MHOKUTEIIN

2.4

[TpumensaTs mpeoOpa3oBaHUsl BBIPAKECHUN ISl PELICHHUS DPAa3TUYHBIX
3a]a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEeabHON NIPAKTUKU

YPaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pemats HHHeﬁHbIe, KBaJApaTHbIC YPABHCHUSA W pPALlMOHAJIBHBIC
YpaBHCHUA, CBOAAINMECA K HUM, CUCTCMbI IBYX ypaBHeHI/IfI C IABYMA
MNCPECMCHHBIMU

3.2

IIpoBoguTh NpOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CHCTEM
YpaBHEHUH, B TOM UHUCIE€ C NOPUMEHEHHEM TpapUUECKUX
npeicTaBieHui (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHME WM CUCTEMaA
YpaBHEHUH pEllIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE)

3.3

[lepexomute OT cioBecHOM  (HOPMYIUPOBKM  3amaud K  e€
anreOpanvyeckoil MOJIEIM C TMOMOIIBIO COCTABIICHUS YpPaBHEHHS WU
CHUCTEMBl  YPaBHEHUW, WHTEPIPETUPOBATL B  COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJYyYEHHBIN pe3yJIbTaT

3.4

IIprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /I CPABHEHUS, OLIEHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI,
JaBaTh  rpauueckyr0  WIIIIOCTPAlMI0O  MHOXECTBA  pelIeHUi
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DOyHKIIU

4.1

ITormmaTe W MCIOJB30BATh q)yHKHI/IOHaJ'II)HI)Ie IIOHATUA H SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O03HAUEHUS), OINpeNeNiATh 3HaYeHHE
(GYHKIIMM 1O 3HAYEHUIO apryMeHTa, ONpENesTh CBOMCTBA (PYHKIIMH
1o e€ rpaduky

4.2

CrpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUA:
y = k/xy=kIX , y =x2, y = x3, y = [X|, onucbIBaTh CBONCTBA YHUCIOBOM
¢yHkuuu no e€ rpauky

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHu s

1

Yucia ¥ BEIUHCIIEHUSA

1.1

CpaBHI/IBaTB U YHOOpAOOYMBATH pPAlMOHAJIBHBIC W HWPpalrOHAJIbBHBIC




quciia

1.2

Beimonuate apudmMeTnueckue ASHCTBHS C pallMOHAIBHBIMU YHCIaMH,
couderas YCTHBIE U IUCBbMEHHBIE IIPUEMBI, BBIIOJIHATh BBIYUCICHUS C
UPPALMOHAIBLHBIMU YUCIIAMHU

1.3

HaxonuTe 3HayeHus creneHeld ¢ UEIbIMU ITOKA3aTelIMU M KOPHEH,
BBIYUCIIATH 3HAYCHUS] YUCIIOBBIX BBIPAKCHUN

1.4

OKpyTJsTh NEUCTBUTEIBHBIC YHCIIA, BBIOIHAT IIPUKUIKY PE3yJIbTaTa
BBIYMCJICHUM, OLICHKY YMCJIOBBIX BBIPAKECHUN

YpaBHEHMs U HEPABEHCTBA

2.1

Pemate nMHEMHBIE W KBAaJApaTHBIC  YPABHEHHUs, YpPaBHEHMS,
CBOJISIIIIMECS] K HUM, IpOCTeHINe IpOOHO-pallMOHAJIbHBIE YPABHEHUS

2.2

Pemate cuctemMbl 1ByX JTUHEHHBIX YpPaBHEHHH C JBYMS NIEPEMEHHBIMH
U CUCTEMBI IBYX YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBJIACTCA
JIMHEHHBIM

2.3

Pemate TEKCTOBbIE 3a/auM anredpanvyeckuM CrHocoOOM C MOMOILIbIO
COCTABJICHUSl YPAaBHEHUS WM CHUCTEMBI JBYX YPaBHEHHMU C JBYMs
[IEPEMEHHBIMU

2.4

IIpoBoauTh mpOCTEHIINE MCCIECAOBAaHUA YPAaBHEHUHM U  CHUCTEM
YpaBHEHUH, B TOM UHCIE€ C HOPUMEHEHHEM TpapUUECcKUx
npeAcTaBiIeHui (Hanpumep, yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WU
CUCTEMA YPaBHEHUU pElIEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemrats JIMHEITHBIC HCPAaBCHCTBA, KBaApaTHBIC HCPABCHCTBA,
I/I306pa)KaTB PCHICHUC HCPABCHCTB HaA YHUCIIOBOM HpHMOﬁ, 3aI1iMChIBATh
pPEIICHUC C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMbl JIMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOHAIOMIUME  KBAaJAPATHOC HEPABCHCTBO, I/I306pa)KaTb pCHICHUC
CUCTCMblI HCPABCHCTB Ha 1 (i (0):10) HpﬂMOI\/'I, 3aIlMUCbIBaTh PCUHICHUC C
INOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HCPABCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

DOyHKIMHU

3.1

Pacnio3HaBath  (yHKIMM ~ u3ydyeHHbIX  BuaOB.  Iloka3wiBaTh
CXEMaTHYECKH PACTIONIOKEHNE Ha KOOPAMHATHOMN TIOCKOCTH Irpa)uKoB
byukiwmii Buaa: y=kx, y=kx+b, y=Kk/X, y=ax’+bx+c, B 3aBHCUMOCTH OT
3HaYeHUH K03(hPUIIMEHTOB, ONUCHIBATH CBOICTBA (PYHKIIMM

3.2

Iloxa3piBaTh CXEMaTUYECKH pACIIOIOKEHHE Ha KOOPIAMHATHON
IUIOCKOCTH TpadukoB (QyHKIUH Buaa y = VX, y = [X| U ONHUCHIBAaTh
CBOICTBa PYHKIMIHA

3.3

Crpoutrh u wu300pakaTb CXeMaTH4YeCKH TpaduKH KBaIpaTUUHBIX
(GyHKLINH, ONMUCHIBATH CBOWCTBA KBAJAPATHUHBIX (QYHKIMH MO HX

rpaduxkam

3.4

Pacrnio3HaBaTh KBagpaTHUHyI0 (QYHKIMIO TO (opmyiie, HTPUBOAUTH
IpUMephbl KBAJPaTUYHBIX (PYHKIMM M3 peaqbHOW >KU3HHU, (PU3HKW,
TEOMETPUH

ApI/I(I)MCTI/I‘-ICCKaH 1 TCOMCTPHUYCCKA MMPOTPpCCCUU

4.1

Pacnio3naBath apu(MeTHUYECKYI0 U TEOMETPUUYECKYIO TIPOTPECCHH MPU
pa3HBIX crioco0ax 3agaHus




BBIMOHATE BBIUHCICHUS C HMCIOJb30BAHHEM q)OpMy.H N-ro 4JeHa

4.2 apuMeTUIECKOW U TCOMETPUUYECKON MPOTPECCHii, CYMMBI TEPBBIX N
YJICHOB
43 N300paxaTh 4ICHBI MOCICIOBATEIILHOCTH TOYKAMH Ha KOOPJIMHATHON
' TIJIOCKOCTH
Pemarp 3amaun, cBsI3aHHBIE C YKCIOBBIMU I1OCIIEIOBATEILHOCTSIMH, B
4.4 TOM YHCIEe 33Jayd U3 peajbHOM KM3HM (C HCIOJb30BaHUEM

KaJIBKYJIATOPA, IU(MPOBHIX TEXHOJIOTHIN)

IMTPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KJACC
Kox IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Ywucira ¥ BEIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO0Jl OT OJHOH (HOpMBI 3ammcu
1.1 npobeit k apyroil. IloHsTHE panUMOHATBLHOTO YHUCHA, 3alUCh, CPAaBHEHHUE,
YIOPSAOYMBAHUE PAITIOHATBLHBIX YHCEI
19 ApudmeTndeckue ACUCTBHS C pallMOHATBLHBIMU YMCIaMH. Perienne 3a1ad u3
peaNbHOM MPAKTUKU HA YacTH, HAa IpOoOH
13 CreneHb C HaTypalbHBIM TIIOKa3aTelleM: OIpeaeNeHre, IpeodpazoBaHue
BEIPQXCHHI Ha OCHOBE ONPECIICHUS, 3aITUCh OOJIBIITUX YUCEIT
14 [TporeHThI, 3amuch MPOIEHTOB B BHJE JApoOU U JApoOU B BUIE MPOICHTOB.
Tpu OCHOBHBIE 3a/1a4M Ha MPOIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHON ITPAKTUKHI
15 [IpumeHeHHe TPU3HAKOB  JEIUMOCTH, PA3NOKEHHE Ha  MHOXHTEIU
HATYPaJIbHBIX YUCEIT
16 PeanpHble  3aBHUCMMOCTH, B TOM 4YHCIe TmpsMas ©W  oOpaTHas
MPOMOPIHUOHAIBHOCTH
2 AnreOpanyecKre BhIPaKEHHS
21 [TepemMeHHbIE, YUCIOBOE 3HAUCHUE BBIPAXKEHUS C MepeMeHHo. JlomycTumMblie
3HAYCHUS TICPEMEHHBIX
99 [IpencraBieHre 3aBUCHMOCTH MEXIY BEJIMYMHAMHA B BHIC (HOPMYIIBL
Brrancnenus no hopmynam
23 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHUN, TOXKICCTBEHHO  pPaBHbBIE
BBIPAKCHUS
2.4 CBOMCTBA CTENEHH C HATYPAIbHBIM IMOKA3aTEIEM
25 Onuounensl © MHOrowieHbl. Ctenens mMuorounaeHa. Crio)keHue, BHIYUTAHHUE,
YMHOXXEHHE MHOTOYJICHOB
26 @dopMyIIBl COKPAIIEHHOTO YMHOXKEHUS: KBAJAPAT CyMMBI M KBaJpaT Pa3HOCTH.
dopmyra pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOUJICHOB HA MHOXKHUTENN
3 YpaBHeHus
31 YpaBHEeHHE, KOpEHb YPABHEHNS, NpaBuIa npeoOpa3oBaHus ypaBHEHHUS,
PaBHOCHIILHOCTH YPaBHEHUH
3.2 JluneitHoe ypaBHEHHE C OJIHOM NEepeMEHHOM, YHCIIO KOpHEW JMHEHHOro




YpaBHEHUs, PEILICHNE JIMHEUHBIX YPAaBHEHUN
33 CocraBnenue ypaBHeuHI/II\/'I 10 YCJIOBUIO 3a/1auM. PenieHue TEKCTOBBIX 3a/1ad C
HOMOILBIO YPaBHEHUH
3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk
Cucrema JBYX JMHEWHBIX YpaBHEHHH C AByMsA IepeMeHHbIMU. PemieHue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJACTaHOBKH. IIprMepsl pemieHust TEKCTOBBIX
3ajJjau C MOMOIIBIO CUCTEM YpaBHEHUH
4 Koopmunate! u rpadpuku. OyHKIun
4.1 Koopaunara Touky Ha psaMoit
42 qI/ICJ‘IOEHe IPOMEXYTKH. PaccTosiHue Mexay IBYyMsI TOUKaMH KOOPAMHATHON
IpSMOi
43 [TpstmoyronbHas CHCTEMa KOOPAMHAT, OCH Oxu Oy. AlGcmucca u opauHaTa
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepst l"pil(bI/IKOB, 3agaHHbIX (Qopmynamu. UTeHue rpaukoB peanbHbIX
3aBHCUMOCTEN
4.5 [Tonstue pynxmun. I'padux Gynkmun. CoiicTBa GyHKIMNA
4.6 Jlunetinas Qynkmus, e€ rpaduk. ['padux ynkmun y = [x|
47 Fpa(bnqeci(oe pelieHue JIMHEMHBIX YPAaBHEHMM M CHCTEM JIMHEHHBIX
ypaBHEHUH
8 KJIACC
Kox IIpoBepsieMblil 3JIeMEHT COJIePKAHUS
1 Yucna v BBIYUCICHUS
11 KBanpatnsiii kopenb u3 uucna. [loHstne 00 wuppanMOHAIBHOM YHCIIE.
JlecsaTuuHbIe TPUOJIMKEHUS] UPPALIMOHATIBHBIX YHCET
CpoiicTBa apudMeTHUeCKuX KBaJIpaTHBIX KOpPHEW W HUX NpPUMEHEHHEe K
1.2 Mpeo0pa30BaAHUIO YMCIIOBBIX BBIPAKEHUHN U BBIYMCIEHUSAM. JelcTBUTENbHbBIE
qucia
1.3 CreneHs ¢ 1eabIM IToKa3aresneM U e€ cBoiicTBa. CTaHgapTHAas 3alluch YuciIa
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBapaTHblil TpEXUIEH, pa3io)keHUe KBaIPpaTHOTO TPEXUWICHA HA MHOKHUTEIH
2.2 Anrebpanyeckas 1podb. OCHOBHOE CBOWCTBO aredbpanyeckon 1poou
2.3 CrnosxeHue, BBIMUTaHUE, YMHOXKEHHUE, JIeJICHHE aNre0panyeckux Ipooei
2.4 PannoHasibHbIe BBIpa’KEHUS U MX IpeoOpa3oBaHue
3 YpaBHEHNS ¥ HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera
3.2 Perienue ypaBHeHM, CBOJSIIMXCS K TMHEHHBIM U KBAIPaTHBIM
3.3 IIpocreiinme 1poOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHpeTalvs YpaBHEHUN C ABYMsSI EPEMEHHBIMH M CHCTEM
3.4 JIMHEWHBIX YPaBHEHHUH C JBYMs IepeMeHHbIMU. [IpuMepsl pemienus cucreM
HEJIMHEHHBIX YPaBHEHUH C TBYMs EpPEMEHHBIMU




3.5 Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiM cnocoOom
3.6 UucoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEpAaBEHCTBA C OJJTHOM IEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJIHON IIEPEMEHHOM
4 DOyHKIUU
41 [lonatue ¢ynkuun. OOIacTb oONpeAeNeHUS ¢ MHOXXECTBO 3HAUCHHM
¢dbyakmunr. CriocoObI 3a1aHus HYHKITHHA
4.2 I'paduk pynkuu. Urenue cBoicTB hyHKIMM 110 €€ rpaduxy
4.3 [Tpumeps! rpadukoB PYHKITUN, OTPAXKAIOMIUX PeaTbHBIE TPOIECChHI
44 OyHKIUY, ONUCHIBAIOIIME MPSAMYH0 M OOpaTHYI MPONOPLUOHAIbHbIE
3aBHCHUMOCTH, UX IrpauKn
4.5 DyHKIMU y =X, y = X~
4.6 Oynkmun y = [x, y = |x]
4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUH
9 KUIACC
Kona IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
1 Yucna u BBIYUCICHUS
11 PannonanbHple uMcnia, HppalMOHAIbHBIE YMCNA, KOHEYHble U OECKOHEUHbIE
JIECATHYHBIE JPOOH
MHOeCTBO IeHCTBUTENBHBIX YHUCEN, IEHCTBUTENIbHbIE YHCIa KaKk OECKOHEUHbIE
12 JecaTU4HbIe ApoOu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
JEHCTBUTENBHBIX YHCEN U KOOpAUHATHOMN npsiMoii. CpaBHEHHE J1EHCTBUTENbHBIX
qHCesl
1.3 Apudmernueckre 1eHCTBHS ¢ AEHCTBUTEIbHBIMI YU CIAMU
W3mepenus, npubIMKeHus, OleHKU. Pa3mepsl 00bEKTOB OKpY’KAIOIIEro MHUPA,
14 JUIMTEBLHOCTh TPOILIECCOB B OKpyxkaromeM wmupe. [IpubnnxéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pPE3yJIbTaTOB BHIYMCIECHUIN
2 VYpaBHEHMsI 1 HEpAaBEHCTBA
2.1 YpaBHEHHUsI C OTHOM NEPEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHEeHUM, CBOIAIINUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Pernienne ypaBHeHU, CBOISIIMXCS K KBAIPaTHBIM
24 BI/IKB:d;[anTHoe YPaBHEHHE. IIpuMepsl pemieHuss ypaBHEHUN TpeTbed U
4yeTBEPTOM cTeneHell pa3okeHneM Ha MHOXKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YpPaBHEHUN
2.6 CucreMbl ypaBHEHUN
2.7 YpaBHeHMe ¢ AByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU
2.9 Pemenne cuctem NByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe —




BTOPOM CTENEHU

2.10 I'padrueckast MHTEpIIPETAIs CUCTEMbI YPaBHEHHH € IBYMsI IEpeMEHHBIMU

211 Pemenre TeKCTOBBIX 33124 areOpandecKuM crocooom

2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Peniennie TMHENHBIX HEPABEHCTB € OJIHOM NEepEMEHHON

2.14 PemeHne cucreM JIMHENHBIX HEPABEHCTB € OJTHOW IEPEMEHHOMN

2.15 KBazipaTHble HEpaBEHCTBA

216 ['paduueckas uMHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMs
EepPEMEHHBIMU

3 DyHKIIUU

31 KBagpatnunas ¢yHkuus, e€ rpaduk u coiictBa. Ilapabomna, koopauHAThI
BEPIIMHBI TapaloJIbl, 0Cb CHMMETPUHU TapadoIIbl

3.2 I'padukn Gynkumii y=Kx, y=kx+bu ux cpoiicra

3.3 I'paduku Gynkumii y=Kk/X, y = x°u ux cBoiicTpa

3.4 I'paduku pyHKUMH , U X CBOWCTBA

4 YucnoBble NOCIEI0BATEIBHOCTH

41 Onpeznenenue u crnocoObl 33JaHUs YUCIOBBIX IOCIENOBaTeIbHOCTEH. 3a1aHue
MIOCJICOBATEIFHOCTH PEKYPPEHTHOM (hopmyIioi u Gpopmyioi N-To dieHa

49 Apudmernueckass mporpeccus. Dopmynsl N-ro  wieHa apupMETHIECKOH
IIPOTPECCUH, CYMMBbI NIEPBBIX NUJICHOB

43 ['eomerpuueckass mnporpeccus. Popmyibl N-rO  4YjeHa T'eOMETPUYECKOM
POTPECCUU, CYMMBI IIEPBBIX NUICHOB

44 N300pakeHre YieHOB apu(METHUECKOW U TEOMETPUYECKOH MpOrpeccHii
TOYKaMHU Ha KOOPJAMHATHOM MJI0CKOCTU. JIMHEHHBIH 1 3KCIIOHEHIMAJIbHBINA pOCT

45 CI10XHBI€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON POrPAMMbI OCHOBHOI'0
o011ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarbh IOHATHUSMU: MHOXKECTBO, ITOJAMHOKECTBO,
olnepauuy HaJ MHOYKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHAMMU:
rpad, cBs3HBIA Tpad, AepeBO, IHUKI, NPUMEHSITh UX IPH PELICHUU
3ajjay; yMEHHE UCIOJIb30BaTh rpaduueckoe MpecTaBlIeHue MHOXKECTB
JUISL ONIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJICHUM, IIPU PELICHUU 3a]a4
U3 APYruX y4eOHBIX IPEIMETOB

YMeHue OIICPUPOBATDL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO;, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXKXHBIC
BbBICKA3bIBAHUA, IIPUBOAWUTL IIPUMCPbI W KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHWA U OTPUILIAHUA BBICKA3bIBaHHUI

YMeHHe onepupoBaTh MNOHATUSAMU: HATypAJIbHOE YHCIIO, IIPOCTOE M
COCTaBHOE 4YMCJIO, JEIUMOCTh HATypalbHBIX 4YMCE, IPU3HAKU
JETMMOCTH, LIEJI0€ YUCIIO0, MOAYJb YHCia, OOBIKHOBEHHas Ipo0b U
JecaTU4Has JpoOb, CTAHJAPTHBIA BUJ UYMCIIA, PALMOHAIBHOE YHCIIO,
UppaIMOHATIFHOE YHUCIO, apu(METHUECKUd KBAJPATHBIA KOPEHB;
YMEHHME  BBIIOJHATH [JEHCTBUS C  4YWCIAMM, CpPaBHHUBATh U
YHOpAIOYMBATh YHUCIA, IPEACTABIATh 4YHCIA HAa KOOPIMHATHON
IPSIMOM, OKPYIVIATh 4YHMCJIA; YMEHHUE JelaTh NPUKUAKY M OLCHKY
pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeleM,
apudMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajlreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU
OoJsibllle €IMHUIIBI; YMEHHE BBINOJHATH pacuéTel Mo (opmynam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHATBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSIMM, pa3jIoXKeHHEe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM 4YHCIIE C HCHOJIb30BaHHEM (OpMYyN pa3HOCTH KBaApaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHHE C
OJIHOW IIEPEMEHHOM, YHCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YyMEHHE peIllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TEPEMEHHOM, CHUCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOMN
IIEPEMEHHOI, B TOM UHMCIIE IIPU PELICHUM 33]a4 U3 APYTUX IPEIMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYyI0 UM KOOPJAMHATHYIO IUIOCKOCTh JJISi HM300pa’keHHsl peIIeHui
ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK GyHKIUH, HYIU
byHKuHMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HauOosblllee W HaUMEHbIlee 3HAYCHHS




byHKUnY; yYMEHHE OIIEpUPOBATH MIOHATUSAMH: npsiMast
HPONOPIMOHATIBHOCTD, JUHEIHAS (YHKIHSA, KBaApaTHUHAs (yHKIHS,
oOpaTHasi TPOMOPLUOHATBHOCTh, Mapaboia, rumepoosa; ymeHue
CTPOUTH rpaduKy QYHKIUH, HCHIONB30BaTh TpaGUKy IS OIPEICICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, JJISl PEUICHUS 3a/1a4 U3 JIPYTHUX
y4eOHBIX TPEJIMETOB U peajbHOM JKW3HH; YyMEHHE BBIPAXKATh
dbopMyaMu 3aBUCUMOCTH MEXIY BETMUNHAMU

YMenue OIIEpUpPOBAThH HOHSTUSIMHU: I10CJIEI0BATENBHOCTD,
apudMeTHueckass M TEOMETpUYEcKass  INPOrpeccHH;  YMEHHE
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBHOCTEH, (OPMYIBI CyMMBI U
o011ero 4jieHa MpHu pelleHUH 3a/ad, B TOM 4MCIe 3a1ad U3 JPYTHx
y4€OHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue pemars 3aaud pa3HbIX TUIOB (B TOM YHUCJE HA MPOLICHTHI,
JIOM M YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB U CTOMMOCTh
MOKYIIOK ¥ yCITyT, HAJIOTH, 33J1a4¥ U3 00JIaCTU YIPABJICHUS JIMYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE  COCTABJIATH  BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MW CHCTEMbI II0 YCIOBHIO 3aJayu,
UCCJIEIOBATh MOJyYEHHOE PELICHHE U OLEHUBATh MPaBAONOJA00HOCTh
MOJTYYECHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATUAMU: (UIYpa, TOUKA, OTPE3OK, MpsMasd,
Jy4, JIOMaHasi, yroj, MHOIOyrOJbHHK, TPEYrOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYIOJBHBIM TpPEYroJbHUK,
Me/MaHa, OUCCeKTpUca U BbICOTa TPEYrojbHMKA, YETHIPEXYTONBHUK,
napajjieiorpaMM, poMO, TPSMOYTOJNBHHUK, KBajpaT, Tpameuus;
OKPY)KHOCTB, KPYT, KacaTeslbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemarb 3a7aud, B TOM YHUCIE U3 TOBCEIHEBHOU
KU3HU, Ha HAXOXKICHHWE T€OMETPUYECKHUX BEJIMYMH C NPUMEHEHUEM
M3YYEHHBIX CBOMCTB QUryp u (HakToB

10

YMeHue omnepupoBaTh MOHATUSMU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IAapauUIEIbHOCTE U IEPHEHAMKYISIPHOCTh IPIMBIX,
Yroa MeXAy MpsAMBbIMH, TEPICHANUKYISAP, HAKIOHHAs, IPOCKIUs,
nogobue ¢puryp, noJo0HbIEe TPEYrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYISPHOCTD MPSIMbBIX B
OKPY’KaOIIEM MUPE

11

YMeHune omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJd
(BemuyMHA yria, CHHYC M KOCHUHYC yIjia TPEeYrojbHUKa), IJIOLIA/b;
yMEHHUE OIIEHUBATh pa3MeEpPhl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATh GOPMYyNIbl MEepUMETpa U IUIOIIATN
MHOTOYTOJBHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAJA Kpyra, oobema
MPSIMOYTOJIBHOTO MapajuleNieluIe/la; YMEHUE TMPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMeE YIJIOB TPEYroJIbHHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIAACH

12

VYMenue wu3z00paxaTh IUIOCKME (QUIYphl W WX KOMOHMHAIWH,
IPOCTPAHCTBEHHBbIE (UTYPHl OT PYKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CHUMBOJIbHOMY ONMCAHUIO

13

YMeHnue OINCPpHUPOBATH IOHATHUAMMU MMPAMOYTOJIbHAA cucTreéMa




KOOPJMHAT, KOOpAWMHATBI TOYKH, BEKTOP, CYMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA Ha YNCIIO, CKATSIPHOE POU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS
JAHHBIX W pELIeHHs 3aJady, B TOM 4YHCIE M3 JAPYyruX Y4eOHbIX
IIPEAMETOB U pealbHOM KU3HU

14

YMeHHue OomepupoBaTh IMOHATHUAMHU: CTOJIOMKOBBIE M KPYTOBBIC
auarpamMmbl,  TaOmuIpl, cpeaHee  apudMeTHUecKoe, MeAHaHa,
HanOoJpIllee ¥ HAaMMEHbIIEEe 3HAYEHHUS, pa3Max YMCIOBOro Habopa;
YMEHHE  U3BJIEKaTh, HHTEPHPETUPOBATH U  IPEoOpPa3OBHIBATh
uHpOpMalLIMIO, TPEACTABICHHYI0 B Ta0lWIaX W Ha JuarpaMmmax,
OTpaKarollyl0 CBOMCTBA M XapaKTEPUCTUKH peajbHBIX MPOILECCOB U
ABJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B
OKpYXKarolleM MUpe

15

YMeHue ornepupoBaTh IMOHATHSIMH: CIyYalHBIA OMBIT (CITydalHbIN
AKCIIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIEMEHTapHbIM HCXO0.)
CIIy4aifHOrO ONBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJWUTh BEPOATHOCTH CIIy4allHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pelaTh
3aJaud METOJIOM OpraHM30BAaHHOTO Iepedopa U € HCHOJIb30BAHUEM
MpaBWJia YMHOXKEHHUS; YMEHHE OIICHMBAThb BEPOATHOCTH pPEaJbHBIX
COOBITUI M SIBJICHWM, MOHUMATh POJb INPAKTHUUECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUI B OKpPY)KAIOIIEM MHPE U B IKU3HH,
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEIl U €0 POJIbIO B MACCOBBIX SIBJICHMSIX

16

VYMeHue BbIOMpaTh NOAXOAALIMM W3YyYEHHBIM METOA Ui pelIeHUs
3aJa4uM, NPUBOJAUTH MPUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEpPHOCTEN B
IIPUPOJE U KU3HHU, PACIIO3HABATh IPOSIBIICHUE 3aKOHOB MaTEMAaTUKU B
UCKYCCTBE, ONMCBIBATh OTJEIbHBIE BBIJAIOLIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJE pa3BUTHA MAaTEMaTHKU KaK HayKH, IPUBOJUTH
pUMEpPbl MAaTEMATUYECKUX OTKPBITUI U MX aBTOPOB B OTE€UYECTBEHHOM
Y BCEMUPHOHN HCTOPHUHU




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucina ¥ BBIYUCIICHUS

11 Hatypanbuble u nensle yncia. [Ipu3Haky 1eIMMOCTH LEIbIX YHCET

1o OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOLEHTHI, OECKOHEYHBIE
' MePHOINIECKHE TPOoOH

13 Pammonanbupie  ymcna. ApuMETHYECKHE ONepalud C PaluOHATbHBIMH
' qyuClIaMU

14 JleiicTBUTENbHBIC YHCTIA. ApUPMETHYSCKHE OIEpali C JICHCTBUTEIBHBIMU
' 4KClIaMu

L5 [IpuOnuxEHHbIE BBIUMCIECHMS, NpaBUia OKPYIJIEHUS, NPUKUAKA U OLEHKa
' pe3yJibTaTa BhIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBeHHble BbIpakeHUsI (BBIPaKEHUS C IEPEMEHHBIMU )

’5 Crenenp ¢ nensiM mnokasaresneM. CTENEHb € palUMOHAIBHBIM I10KA3aTEJIEM.
' CoiicTBa CTENEeHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poOb

”E Apudpmernueckuii KOpEHb HaTypaJbHON CTEIICHU. [HenictBus c
' apu(pMeTHYECKUMH KOPHIMHU HATypaJIbHOM CTETIeHU
3 YpaBHEHMS U HEPABEHCTBA

31 Hensle u npoGHO-panioHanIbHble ypaBHEHUS. CHUCTEMBI M COBOKYIHOCTHU
' ypaBHEHUH

39 Hensle u npoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Perrenne TekcTOBBIX 33124
4 UucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH

4.2 Apudmernueckass M reomerpuyeckas mporpeccud. Dopmyna  CIOKHBIX




MIPOIICHTOB

) OyHKIMH
Oyuknms, cnocodbl 3amanus QyHknun. [paduk  PyHkmmm. OO6acTh
OTIpeieNIeHUs] U MHOXKeCTBO 3HaueHuil pynkmmu. Hynu gynkmun. [IpomexyTtku
5.1. 3HAKOIIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcuMyMbl U
MUHUMYMBl (QyHKUuM. HanGonbinee M HauMmeHbllee 3HaueHUE (YHKIMM Ha
MIPOMEKYTKE
6 KoopannaTsl Ha IpsIMOI U TUIOCKOCTH
6.1 Koopaunataas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl u Ux cBoicTBa
7.2 Tpeyronbauk
7.3 MHOTroyrojabsHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKuxX BEITUUYUH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pacer




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

» Anre6Opa: 7-# kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 7 kitacc/ MakapsraeB FO.H., Munmrok H.T'.,
Hemkos K.W. u npyrue; nox pexa. Tenskockoro C.A., AKITMOHEpHOE 0OIIECTBO
«3narensctBO «lIpocBemenue»

* Maremaruka. Anre0pa: 8-if kitacc: 0a30BbIl YpOBEHb: YueOHUK, 8 kiaacc/ Makaperues 1O.H.,
Munarok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKIIMOHEPHOE
obuiectBo «M3narenscTBO «lIpocBenienue»

* Marematuka. AnreOpa: 9-it kiacc: 6a30BbIif ypoBeHb: yueOHHK, 9 kinacc/ Makapsiue FO.H.,
Munmrok H.I'., HemkoB K.M. u npyrue; noa pexn. TensikoBckoro C.A., AKIIMOHEpHOE

obmectBo «M3natenpcTBO «IIpocBemnieHue»

METOJUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA

Anre6pa:7-i knacc: 6a30BbIN ypoBeHb: yueOHUK,7 kinacc/MakaperueB F0.H.,Munarox H.I'.,
Hemxos K.W. u apyrue; non penakuueit TenskoBckoro C.A., AKIIMOHEPHOE 0OIIIECTBO
"N3natensctBo "[IpocBemenue”

Anre6pa:8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK,7 kinacc/MakaperueB FO.H.,Munioxk H.I'.,
HemkoB K.W. u npyrue; non penakuueit TensikoBckoro C.A., AKIIMOHEpHOE 00IIECTBO
"N3natensctBo "[IpocBemenue”

Anrebpa:9-if knacc: 6a30BbIi ypoBeHb: yueOHMK,7 ki1acc/MakaperueB FO.H.,Muntok H.I™.,
HemkoB K.W. u npyrue; non penakuueit TensikoBckoro C.A., AKIIMOHEpHOE 00IIECTBO

"N3narensctBO "lIpocBemienue"

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/7f421
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PABOQYASA ITPOI'PAMMA YUEBHOI'O KYPCA «I'EOMETPUS» B 7-9
KIACCAX

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJMH M3 OCHOBHBIX Pa3J/leOB LIKOJIbHOM MaTeMaTHKH, UMEIOLIUI cBOei
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHMA M B3aUMHOE
pacIoyio’KeHHe, OMMPAeTCs Ha JIOIMYECKYIO, JO0Ka3aTeNbHYI0 JIMHUIO. LleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 0o0pa3oBaHUs 3aKIIOYAETCsl B TOM, YTO 00y4arOLIHiics
YUUTCSL TPOBOJUTH JOKA3aTENIbHbIE PACCYKICHHs, CTPOUTb JIOTMYECKHE YMO3AKIIIOUECHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienpo u3yueHus reoMeTpuM SABISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMN
KU3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUUECKYI0 (QUrypy, ONUcaTh
CJIOBaMHU JAHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO Y4YacTKa, PAacCUUTaTh
HEOOXO/JUMYIO0 JUIMHY OINTOBOJOKOHHOrO Kaless uiau Tpedyemble pa3Mmepbl rapaxa ais
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JIUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTHUECKOrO  XapakTepa OOYyYaroIMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJIeKBATHOCTb MOJYYEHHOT'O pe3ysbTara.

KpaiiHe Ba)XHO TOJUEPKUBATH CBA3M TE€OMETPUU C JAPYTMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIEOMETpPUYECKUX  (GUryp U IMOHSATHIH,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Hanboee
SpKO BUJIHBI B TeMax «Bektopel», «TpuroHoMerpruyeckue COOTHOLIEHU», «MeTo]l KOOpAUHAT
u «Teopema [Tudaropar.

Yuebublil kypc «'eomMeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE pPa3/elibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBOMCTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYHHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «J/IBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust mogoOHs».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Heneno), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIETIO).

COJAEP/)KAHUE OBYYEHUA
7 KJIACC
Havanbable moHATHA TeoMeTpuu. Touka, mpsiMas, OTPE3OK, Jyd. Yroia. Buubl yrios.
BeprukansHple U CMeXHBIE yIubl.  buccektpuca yria. JlomaHas, MHOTOYTOJIBHUK.
ITapayieapHOCTD M MEPIIEHIUKYIAPHOCTD NPAMBIX.
Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KaIOIIEM MUDE.
OCHOBHBIE TIOCTPOEHHUs C IIOMOIIBIO LHPKYJIS W JUHEHKH. TpeyronbHUkK. BsicoTa,
MennaHa, OMCCEeKTpHCa, UX CBOMCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.
CpoiicTBa M TpHU3HAKM PABHOOEAPEHHOro TpeyroipHuKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.
CBolicTBa M NPU3HAKU MapajuieNbHbIX NpsAMbIX. CymMMa yIiioB TpeyrojibHUKA. BHemHue
YTJIbI TPEYTOJIBbHUKA.



ITpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHBl IMPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NpOBEAEHHOW K runoreHyse. [Ipu3sHakum paBeHCTBA NPSAMOYTOJIBHBIX TPEYrOJbHHUKOB.
[TpstMOyronbHBIN TPEYroJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM yTiie U OONbIIeH CTOPOHE TPeyrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yrina W CepeauHHBIN NEPHEHIUKYISAP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb M KpyI, XOpJa M JuameTp, HMX cBoiicTBa. B3auMmMHoe pacmnosioxeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas u cexymas K oKpyx HocTU. OKpYX HOCTb, BIIMCaHHAas B
yroi. BrimcanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. llapamnenorpamm, ero nmpu3Haku M CBOMCTBA. YacTHble ciydau
napajuiejorpaMmmoB (IPsSIMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBOICTBa U Npu3Haku. [IpsmoyronbHas Tpaneuus.

Merton ynBoeHuss Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u teopema O
MIPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [Ipusnaku mogolusi TpeyroabHUKOB.
[TpumeHneHnne no100Us pH PEIIEHNH IPAKTUUECKUX 3ajay.

CaoiicTBa miomaaei reomerpuueckux Quryp. @opmynsl A MIIOUAAA TPEYroJbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX Guryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Ilucdaropa. Ilpumenenue teopembr [ludaropa mpu pemieHUH MPAKTUIECKUX
3azay.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsSMOYIOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXKIY KacaTeIbHOW M XOPIOH. YTIIbI MEXIY
XOpJlaMd UM CEeKylIMMHU. BriucaHHble U ONUCaHHbIE YETHIPEXYTOJbHUKH. B3anmuoe
pacrnionioxxeHue JByX OKpyxkHocted. Kacanme oxpyxuocteit. OOmume KkacatelbHblE K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunHyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1€CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyronpbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3aJay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOP, TEOPEMBI O MMPOU3BEACHUN OTPE3KOB CEKYIINUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BekTtop, nnmHa (MOAYNb) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIpPAaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThl BEKTOpa.
CkansipHO€E TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IJIOCKOCTH. YPaBHEHUS TMPsSMOM U OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUCHUE OKPY>KHOCTEN M MPAMBIX. MeTO1 KOOpAMHAT U €T0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. J[JITMHA OKPYXHOCTHU. ['pajlycHas u paJiuaHHas Mepa yria,
BBIUNCJIEHHUE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cektopa, CerMeHra.

JIBuKeHMsI IIIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUryp (3J1eMEeHTapHbIe PEACTABICHNUS).
[TapaiensHslil nepenoc. 1loBopor.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eoMerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MPOSIBIICHUEM MHTEpeca K MPOLIOMY W HACTOSAILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MATEMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX JOCTUKEHUM B IPYTrUX HayKax U MPHUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBHIMOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABIICHHEM O MaTEeMaTHUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO 0o0IIecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEHICHUH MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKOH
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOr0 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTICITHOM Mpo(eCCUOHATBHOM IEATETbHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaTbHOM TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PaCCYKIECHUN, YMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTAIIEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl 4YelOBEUECKOW MeATEeNbHOCTH, HTaroB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpPOBaHMEe  KYJLTYPbl  30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBbBS,
BEJICHHS 3JJOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKA pediexcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH sl pelleHus 3ajad B o0yacTu
COXpPAaHHOCTH OKPYKAIOIIEH Ccpeapl, MUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKkTepa AKOJIOTHUYECKUX
po0JieM U ImyTel UX peleHus;

8) amanTanusi K U3MEHAIUMCS YCJI0BUSIM COHMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSAM B YCJIOBHSIX HEOMPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO EATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JIPYTUX
Jrosiel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIICTCHITUN U3
OMBITA IPYTHUX;



HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyTupoBaTh UICH,

HOHATHS, TUIOTE3bl 00 0O0OBEKTaX M SABJIECHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTpECCOBYKO CHUTyallMlO, BOCIPUHHMATh CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GOpMyIMPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornyeckue aeiicTBuA

BBISBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIUPOBaTh ONPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHHS 1
CPAaBHEHHs, KpUTEPUU IPOBOJAUMOIO aHAJIN3A,

BOCIIPHHUMATh, (HOPMYyITUpPOBaTh W MPEOOPa3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IIUE, YCIOBHEIC,

BBISBIISATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHBOpEUUs B (pakrax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, HpeasiaraTb KPUTEPUHM [UIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeJIaTh BBIBOZABI C MCIIOJIb30BAHUEM 3AaKOHOB JIOTMKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa30upath J10Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKJIEHUH (IPSMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOJUTH MPUMEPbI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CIOCOO peleHus ydyeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOMAIIMNA C Yy4ETOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KpUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUA.

WCIIOJIb30BaTh  BOMPOCHI ~ KAaK  HCCIEAOBATEICKUNA  MHCTPYMEHT  IO3HaAHUS,
bopMyIHpOBaTh BOMPOCH], GUKCUPYIOIIHE MMPOTHBOPEUUE, TPOOIEMY, CAaMOCTOSTEIHHO
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIOTE3Y, apTyMEHTUPOBATH CBOIO
HO3UIUI0, MHCHHE,

MPOBOAWTH MO CaMOCTOSITENIbHO COCTABIEHHOMY IUIAHY HECIOKHBIH OJKCIEPUMEHT,
HEOOJIBIIIOE HWCCJIEOBAaHUE II0 YCTAHOBJIIGHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXTY COOO;

CaMOCTOSITENIbHO  (OopMyNIHMpoBaTh  OOOOIIEHHUST W  BBIBOABI 1O  pe3yjbTaTam
MIPOBEAEHHOTO HAOJIOIEHUS, WCCIIEIOBAHMS, OIEHUBATH JTOCTOBEPHOCTh MOJIYYCHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUEC IMPONLECCA, a TAKIKC BBIABUT'ATh MPCAIIOJTOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U N30BITOYHOCTH MHPOPMAINH, TAaHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auu;

BBIOMPATh, AHAIW3UPOBATh, CHUCTEMATHU3UPOBAThb U HHTEPIPETUPOBATH WHGPOPMAIUIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh opMy NpeAcTaBlieHUss WH(OPMALUK U WUTIOCTPUPOBAThH PElIaeMble 3a/1auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBLHO.



KoMMyHuKaTHBHBIE YHHBePCcAJIbHbIE YUeOHbI€ eliCTBHUS:

® BOCHPHHUMATH U (HOPMYIHUPOBATH CYXKIACHHUS B COOTBETCTBUU C YCIOBHSAMHU M IEISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBHIpaXaTh CBOIO TOYKY 3pCHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOJy PEUICHUs 3a7a4d, KOMMEHTHPOBATh
IIOJIYYEHHBIH pe3yiIbTarT;

® B X0J/I¢ 0OCYXXJEHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI, MPOOJIEMBI,
perraeMoii 3a/1auu, BhICKa3bIBaTh WJICH, HAIICJICHHBIC HA IMOMCK PEIICHUS, COMOCTABIATh
CBOM CYXKJICHUS C CYXKJICHUSMHU JPYrUX YUYaCTHUKOB JIUAjora, 0OHAPYKUBATH Pa3Inde
U CXOJICTBO TMO3MWIMH, B KOPpeKTHOW (opme (opMynHpoBaTh pa3HOIIACHUS, CBOU
BO3PaKCHUS;

® TIPEICTaBIATHh PE3yJbTaThl PEIICHHS 3a/laud, SKCIIEPUMEHTA, MCCICIOBAaHUs, MPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS ¢ y4€TOM 3aJad NpPEe3eHTAlud M
O0COOEHHOCTEHN ayAUTOPUH;

® TIOHMMAaTh U MCIOJIH30BaTh MIPEUMYIIECTBA KOMAHIHON U UHIWBHUIYAIHHOU PabOTHI IpH
pPEIICHIH Y4eOHBIX MaTEMAaTHUYCCKUX 3a]1a4;

® [PUHUMATH IEJIb COBMECTHOHN IEATCIBHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboTHhI, pactpeesTh BUIBI pabOT, JOTOBAPUBATECS, 00CYKIATh MPOIECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

® yYacTBOBAaTh B IPYIIIOBLIX (popmax paboTel (00CYkIeHUsI, 0OMEH MHEHUSMHU, MO3TOBBIC
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh PAOOTHI U KOOPJIUHUPOBATH CBOU JCHCTBHS
C JIPYTUMU YJIeHAMHU KOMaHJIbl, OI[EHUBATh Ka4€CTBO CBOETO BKJaJa B OOIIMIA MPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:
® CaMOCTOSTEIbHO COCTaBJIATh IUIAH, AJITOPUTM pELIEHUS 3aJauu (MM €ro 4YacTh),
BbIOMpaTh CHOCOO pElIeHUS € Y4ETOM HMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHThl PELICHUH C y4E€TOM
HOBOW MH(OpMaIuy.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:
e BIJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISl Ipollecca U pe3ysibTaTa pelieHUs
MaTeMaTUYECKOH 3aauu;
® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUU 33Ja4l, BHOCHUTb
KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OIEHUBATh COOTBETCTBUE pe3yJIbTaTa JIEATEIbHOCTH MOCTABJIEHHOMN LENH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHMSI 1[eJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 7 kJjacce OOYYAOIIMICS TMOMYYUT CICAYIOMHUE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3naBaTh M3y4deHHbIE TeoMeTpHYecKkue (Urypbl, ONpPENeIsTh HX B3aUMHOE
pacmoioxeHne, M300pakaTb TeoOMEeTpUYecKHe (UTYPHI, BBITONHATH YEPTEKHU MO YCIOBHUIO
3a1a4du. I/ISMepHTB JIMHEUHBIE W YIJIOBBIE BCJIMYWHBI. Pemrate 3ala4 Ha BBIYUCIICHUC IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henats TpyOyr0 OIICHKY JTMHEHHBIX U YTJIOBBIX BEJIUMYHH MPEIMETOB B PEaTbHOM KU3HU,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznudare pasmMepbl 3TUX OOBEKTOB IO MOPSJIKY BETMUUHBL.

CTpouTh 4epTexku K F€OMETPUUECKHUM 3aa4aM.



ITonp30BaThcs NpU3HAKAMU pPABEHCTBA TPEYIOJIbHUKOB, MCIIONB30BaTh IPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTH JTOTUUECKHUE PACCYXKIECHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tosmp30BaTbCd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojlibHUKA, B PELIECHUU
TFEOMETPUUYECKUX 3a7ad.

OnpenensaTs NapayIeNbHOCTh MPSIMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

IIpoBOAMTH BBIYMCIEHUS M HAXOAWTb 4YHUCIOBbIE U OYKBEHHBIC 3HAYEHMs YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHMEM CYMMBl yIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEUCHUU JBYX MapalICIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HAX0KACHUE YTII0B.

Brnaners moHsATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONpeAesITh OMCCEKTPHCY yriia
Y CEpEAVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

@opMyIUpOBaTh ONpPEACICHUS OKPYKHOCTH M KPyra, XOpAbl M JHaMeTpa OKPYXHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PEILIECHUH 3a]au.

Bnagers moHsATHEM ONUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOAMUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEpeceKaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYJSAPbl K CTOPOHAM TpPEYrojbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamere noHATHMEM KacaTenbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs NPOCTEMIIMMU TEOMETPUYECKHMMHM  HEpPaBEHCTBAMM, IIOHMMATh UX
IIPAKTUYECKUHA CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE IIOCTPOCHUS C TOMOIIBIO LUPKYJIS U JINHEHKU.

K koHiy oOyuyenus B 8 kiacce oOydaroluiics MOMYyYUT CiEIyIOIIUE MpeAMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA MX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUs MEIMAaH TPEYroJibHUKa (LEHTpa Macc) B
peILIeHNH 3a]1a4.

Brnaners noHATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
IIpU pPEIIEHHH reomerpudeckux 3anad. llomp3oBarecs Teopemon dDaseca M TeopemMoil o
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS MPAKTUYECKUX 3a/ad.

[TpuMeHsTh pU3HAKU 0J100US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbess Teopemoi [Iudaropa ans pemeHUs TeOMETPUUECKUX M MPAKTUYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/ladax, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagerp moHATHSMU CUHYCa, KOCMHYCa M TaHIE€HCA OCTPOro Yyrijla MpsIMOYTOJbHOIO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHATUSAMH JJIs PEILIEHUS IPAKTUUECKUX 3a/ad.

Beruncnsate  (pa3auvHBIME - cTIOcOO0aMH)  TUIOMIAJh  TPEYrOJIbHUKA H  TUIOMIATH
MHOTOYTOJIbHBIX ~ (uryp (MONb3ysch, TI/A€ HEOOXOIUMO, KalbKynaropom). [IpumeHsTh
MOJIy4YE€HHbIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BIOMCAaHHOTO M ILEHTPAIBHOIO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIilax MEXIy XOpJaMu (CEeKyIIMMH) U YIiie MeXay KacaTelbHON U XOpaoi
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

Bnanerp moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOWCTBA ONMHCAHHOIO
YeTHIPEXYTOJbHUKA TP PEILICHNH 3a]ad.



ITpyMeHsTh NOTyYyeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATBKYIATOPOM).

K koHiy oOyuenus B 9 kJiacce oOydarouuiics NOJYYUT CIELYIOLIUE MpeAMETHbIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO
pa3jMyYHbIE  DJIEMEHTHl  NPSAMOYIOJBHOTO  TPEYTOJIbHMKA  («PEIIEHHE MPSIMOYrOJbHBIX
TPEyroJpHUKOB»). HaxoauTe (C mMOMOLIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HA4YCHUMN.

[Tonp3oBaTbes popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHUN MEXly TPUTOHOMETPUUYECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOXIEHUS Pa3iIUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB»), IPUMEHATh UX MPU PELIEHUU TIeOMETPUUYECKHUX
3a1a4.

Brnaners noHsATHSAMEU MTpeoOpa3oBaHus MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB IOA0OHBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U
HAXOJIUTh YIJIbl y MOA0OHBIX ¢uryp. IIpuMeHsTs cBOWCTBA MOJO0US B MPAKTHUECKUX 3aqadax.
YMeTh NpUBOAUTH NPUMEPHI IOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHHMATh HMX TEOMETPUYECKUH H (PU3HMUYECKHH CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKuX M ¢u3ndeckux 3anad. [IpuMeHsTh CKaynspHOe
IIPOU3BE/IEHNE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bnaners MOHATHAMM NMPaBUWIBHOIO MHOTOYTOJIBHHMKA, UIMHBI OKPYKHOCTH, JUIMHBI TyT'U
OKPYXKHOCTM M DPaJMaHHOW Mepbl yIjla, YMETb BBIYMCIATH IUIOIIAJb Kpyra M €ro yacrei.
[TpyMeEHATH NOJIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (wim HEHTpBI) CUMMETpPUH (DUTYp, IPUMEHSTHh JABUKEHHS IJIOCKOCTH B
IIPOCTEHMIINX CITydasix.

[TpyMeHsTh NOTyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU M IPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TT0Ib3YACh, I/I€ HEOOXOUMO, KaJbKYISTOPOM).



TEMATHUYECKOE IIJTAHUPOBAHHUE

7 KJIACC
KoauuyecTBo yacoB
Ne n/n HaumeHnoBaHue pa3ienoB u TeM K I JuekTpoHHble (HUPPOBLIEL)
B MPOrPaMMbI Bcero OHTPOIBHEBIE PaKTHYeCKe o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
|| Do pmpen | B 10K
’ p P https://m.edsoo.ru/7f415e2e
BEJIMYHH
Bbubnuorexa I[IOK
2 Tpeyrombaki 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannenbHble NpsiMbIE, CYMMa YTJIOB 14 1 Bubnmorexa [IOK
TPEYroJbHHKA https://m.edsoo.ru/7f415e2e
4 OKpYy>KHOCTh U KpyT. [ 'eomeTpruieckue 14 1 Bubnmorexa [IOK
MOCTPOEHHUS https://m.edsoo.ru/7f415e2e
. Bbubmuorexa I[JOK
5 Tosroperwe, 0bo6merme sHARNiL 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 4 0
8 KJIACC
KosmnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM K n (uudposbie)
n/m NMPOrpaMMbI Bcero OHTPOJILHbIE paKTHieckue o0pa3oBaTeabHbIE
padoThI padoThI pecypeni
i bubanorexa [JOK
! HerbipexyronpHikit 12 ! https://m.edsoo.ru/7f417e18
S L 1 B 10K
poTIopIt p - oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
3 R 14 ) Bubmorera LIOK
Tpeyn T M https://m.edsoo.ru/7f417e18
[Tnomaan mogo6HBIX huryp
4 Teopema [Tudaropa u Havana 10 1 Bubmorexa [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpy)HOCTH. Briucannsie u
5 OIMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXXHOCTEH
N Bubmuoreka [TOK
6 [oBTOpenue, 0600IICHIE 3HAHUT 4 1 https://m.eds00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

HaunmeHoBaHue pa3ieJioB U TEM

KoauuecTBo yacoB

DJIeKTpOHHBIE (HU(ppOBHIE)

Ne n/n NMPOrpaMmbl Bcero Konrpoanuere Hpaxriyeckue o0pa3oBaTesbHbIE pecypChl
padoThI padoThI
1 Tpuronometpusi. TeopeMbl KOCHHYCOB U 16 1 Bubmmorexa IIOK
CHHYCOB. PelieHre TpeyroJpbHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpazoBanue noxobust. Merpuueckue 10 1 Bubnuorexa [JOK
COOTHOIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubanoreka [JOK
3 Bextopet 12 ! https://m.edsoo.ru/7f41al2c
Bbubnuorexa [JOK
4 JlekapToBbI KOOPIUHATHI Ha MJIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
[paBribHBIE MHOTOYTOJBHUKH. {InHa Butmorexa LIOK
S OKPYXNHOCTH M IIIOTHAIS XpyTa. 8 https://m.edsoo.ru/7f41al2c
Brmancaenue miomanei — *
6 JIBMKEHUS TNTIOCKOCTH 6 bubamorexa LIOK
https://m.edsoo.ru/7f41al2c
7 IToBTOpEeHue, 0600IIeHNE, CUCTEMATHU3AIIHS 7 2 bubanoreka [JOK
3HAaHHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 [Ipocreiiine reoMeTpudeCKue 1 bubnnorexa [JOK
00BEKTHI https://m.edso00.ru/8866b724
bubmuoreka [IOK
2 MHOroyroiapHUK, JIoMaHast 1
4 ’ https://m.eds00.ru/8866ch6a
CMexHbIe U BEPTUKAIIBHBIEC YTIIbI
3 CraproBasi JUarHOCTUYECKAS 1 bubmorexa HOK
P A https://m.eds00.ru/8866c5c0
pabota
4 CMexHbIE U BEPTUKAIIbHBIE YIJIbI 1 bubmmorexa [TOK
P e https://m.eds00.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMeXHBIC U BEPTHKAIBHBIC YTIIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BEIUMCIICHUE OTPE3KOB U 1
YTJIOB
N3mepenue JIMHEWHBIX U YIJIOBBIX
10 BEJIMYMH, BEIUMCIICHUE OTPE3KOB U 1 Bubmmorexa [IOK
’ P https://m.eds00.ru/8866c3ea
yTJIOB
1 N3Mepenne JIMHEHHBIX U YTIIOBBIX 1

BCJIMYHH, BBIYHUCICHHUEC OTPE3KOB U



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

yIJ0B

N3Mepenue JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUNCIIEHUE OTPE3KOB U
yIJ0B
[lepumerp u maomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[lepumerp u miaomags Guryp,
14 COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbLHUKAX
15 u nepBHqHIfe HpeIICZI;BJ};eHI/Iﬂ 0 bubmorexa LIOK
https://m.eds00.ru/8866ce80
paBHBIX (UTypax
16 Tpu npusHaka paBeHCTBA bubmuoreka [IOK
TPEYTrOJIbBHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubmmnoreka HOK
TPEYrOJIbHUKOB https://m.eds00.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA bubmmnoreka HOK
TPEYroJIbHUKOB https://m.edso0.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bu6muoreka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/8866e88e
99 [Tpu3Haku paBeHCTBa
IPSIMOYTOJIbHBIX TPEYrOJIbHUKOB
23 IIpu3Haku paBeHCTBA



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

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBOIiCTBO MeIHaHbI

24 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA bubamorexa LIOK
P yr N peyr ’ https://m.edsoo0.ru/8866e9ec
MPOBEIEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K THIIOTEHY3€
26 PaBHoGenpeHHbIC U bubmmoreka [JOK
PaBHOCTOPOHHHUE TPEYTOJIbHUKU https://m.edso0.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3zHaku u cBoOiCTBA bubanorexa [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBoiicTBa bubmmnoreka HOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.eds00.ru/8866e26¢
30 HepaBenctBa B reomeTpun
bu6nmorexa LIOK
31 H
CPABCHUTRA B TeOMETpH https://m.eds00.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBeHnctBa B reomeTpun
34 [IpssMOyrOnBbHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yraom B 30° https://m.eds00.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
yriaoMm B 30°
36 KonTponbhas pabota no teme bubmuoreka [IOK
"TpeyronbHuku" https://m.edsoo.ru/8866echc
37 [TapannenpHble MpsMbIE, UX bubmuotexa [JOK

CBOMCTBA

https://m.edso0.ru/8866ef64



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

38

[Iarsrit noctynar EBkinna

39

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MIPH NTEPECEUCHUU
napajieNIbHBIX MPSMBIX CEKYIEH

bu6nmorexa [IOK
https://m.eds00.ru/8866f086

40

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHBIE TIPH TTEPECEUCHUN
NapaJuICIbHBIX MPSMBIX CEKYILEH

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapaJuIeIbHbIX MPSMBIX CEKYIEeH

42

Haxkpecr nexarniue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YIJIBI,
o0Opa3oBaHHbIE IIPU MTEPECEUEHUH
MapajuIeIbHbIX MPSMBIX CEKYILEH

43

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
MapajuIeIbHbIX MPSMBIX CEKYIEeH

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

44

[Ipu3Hak napaeabHOCTH MPSAMBIX

Yyepe3 paBEHCTBO PACCTOSIHUM OT
TOYEK OJIHOW MPSAMOU 10 BTOPOH



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

IpsAMON

[Ipu3Hak napajsieIbHOCTH MPAMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT

45 TOYEK OJIHOU MPAMOU 10 BTOPOH
PSIMOi
46 CyMmMa yrIioB TpeyroJbHUKA bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.eds00.ru/8866f8ba
48 BHemnue yriel TpeyrojibHUKa bubmorexa LIOK
https://m.edsoo.ru/8866fase
49 BHemnue yriel TpeyrojabHUKa
KonTponbnas pabota no teme
50 "[lapanienbHble NpsIMbIE, CyMMa bubmmorexa LIOK
" https://m.edso0.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOPJIbI U IMAMETP, UX bubmuoreka [IOK
CBONCTBA https://m.eds00.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmorexa LOK
https://m.eds00.ru/88670e9a
53 OKpy>KHOCTb, BITUCAHHAS B YTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsitue o 'MT, npumenenue B but6mmorekxa [IOK
3ajauax https://m.eds00.ru/8867013e
56 [Tonstue o 'MT, npumenenue B bubmuoreka [IOK
3a1a4ax https://m.eds00.ru/88670508
BuccekTpuca u cepeAMHHBIN
o7 MIEPIEHIUKYIISIP KaK

rCOMCTPHUICCKUEC MECTA TOUCK



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

OKpy>KHOCTb, OTIMCAHHAsA OKOJIO Bu6muotexa [JOK
58 1
TpEyroJibHUKa https://m.eds00.ru/88670a62
59 OKpy’KHOCTb, OTIMCAHHAsA OKOJIO 1
TPEYroJbHUKA
OKpy>XHOCTb, BIIICAaHHAs B bubmmoreka [JOK
60 1
TPEYTroJIbHUK https://m.edso0.ru/8867103e
61 OKpy>XHOCTb, BIMICAaHHAs B 1
TPEYrOJIbHUK
62 [Ipocreiimne 3axaun Ha 1 bubnuorexa [IOK
IIOCTPOEHHE https://m.eds00.ru/88671188
63 [Ipocreiimue 3axaun Ha 1 bubmmoreka [JOK
MOCTPOEHHUE https://m.eds00.ru/886712d2
KonTponbhas padota no teme
64 "OKpPY>KHOCTb U K 1 bubmorexa HOK
by pyr- N https://m.eds00.ru/88671462
I'eomeTpuyeckue mocTpoeHus
[ToBTOpenue u 0600IIeHNE 3HAHHI
65 OCHOBHBIX TIOHSITHIA U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bubnmorexa LIOK
66 4 0 1
TOroBait KOHTpOJbHad pabota https://m.eds00.ru/886716ec
[ToBTOpeHMEe 1 0000IIIEHNE 3HAHHI
67 OCHOBHBIX TTOHITHIT 1 METOJIOB 1
Kypca 7 Kiacca
[ToBTOpEeHME U 006001IeHNE 3HAHUI
68 OCHOBHBIX TOHSITUH U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Tapannenorpamm, €ero Npu3HaKku u 1 bubnnoreka [JOK
CBOMCTBa https://m.edso00.ru/88671af2
5 [Tapannenorpamm, ero npu3Haku u 1 Bbu6mmotreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero Npu3Haku U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso00.ru/88671ca0
YacTtHble cayyan mapaienorpaMMoB
4 (IpAMOYTONBHUK, POMO, KBaJIpaT), UX 1 brbmmorexa [JOK
PAMOYT D POMD, KBaZIpAT), https://m.eds00.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTtHble cayyau mapaienorpaMMoB
5 (mpsimo onﬁm( (I))M6 KBa, l:)aT) ux 1 brbmmorexa LTOK
PO > POD, KBUAPED: https://m.eds00.ru/88671£20
MIPU3HAKU U CBOWCTBA
YacTHble cydad mapauieorpaMMoB
6 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 brbmmorexa [TOK
PAMOYT D DOMD pat), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOMCTBA
but6mmorexa [IOK
7 T 1
parers https://m.eds00.ru/88672358
3 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bubmuoreka [IOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubmuoreka [IOK
Tpaneuuu https://m.eds00.ru/88672858
10 MeTto yIBOEHMS MEIUAHBI 1 bubmuotexa [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 LlenTpanpHast CHMMETPUS bubmmorexa [JOK
https://m.eds00.ru/88672b14

12 KouTponbnas pabora no teme bubmmoreka [JOK
"UeThIpE€XyroibHUKKN" https://m.eds00.ru/88672c9%a

13 Teopema ®aneca u Teopema o Bu6muotexa [JOK
MPONOPIUOHAIBHBIX OTPE3KaAX https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKa bubmmorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeaHss TUHUS buGnuorexa [IOK
https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpeqHsis TUHUA bubnmorexa IOK
https://m.eds00.ru/88673064

18 IIponopuroHaIbHbBIE OTPE3KU bubmorexa LOK
https://m.eds00.ru/88673794

19 IIponiopuroHaIbHbBIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpEYroIbHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc

bubmmoreka [JOK
21 Honobuste TpeyronbHiki https://m.edsocl)_.[ru/88673a78

99 Tpu npusnaka nonodus bubmuoreka [IOK
TPEYroJIbHUKOB https://m.edso00.ru/88673bae

93 Tpu npuznaka nogodus bu6muoreka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npuszHaka nmogoOus bubnuoreka [JOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYrOJIbHUKOB

https://m.eds00.ru/8867400e

Tpu npusnaka nogobus

25
TPEYroJbHUKOB
26 [Ipumenenue moaooust Mpu perieHuH
MPAKTUYECKHX 3aja4
97 KonrponsHas pabora o reme Bu6muotexa [JOK
"IlonoOHbIE TPEYroJbHUKH" https://m.eds00.ru/8867445a
28 CaolicTBa muiomaeu bubnuoreka [{OK
reOMETPHUECKUX HUTyp https://m.eds00.ru/886745fe
29 Dopmyisl A1 IoLann Bbu6mmoteka [JOK
TpEeyroJibHUKA, apajieraorpamma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAH bubnuoreka [IOK
TPEyroJibHUKA, MapajijieorpaMma https://m.edso0.ru/88674a22
31 Dopmyisl AJ1s I0an bubmuoteka [IOK
TpEyroJibHUKA, MapajijieorpaMma https://m.edsoo.ru/88674a22
39 @opMyibl I IUIOLIAAN bubmmnoreka HOK
TPEyroJIbHUKA, apajljieJorpaMma https://m.eds00.ru/88675288
33 DopmyIbl A1 TI0LIAN bubmuoreka [IOK
TpEyroJibHUKA, MapajijieorpaMma https://m.eds00.ru/8867542c
34 Brruucnenue miomanaei CiIoKHbIX bubmuoreka [{OK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi but6mmorekxa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau moxoOHBIX Guryp
37 [Tnomaau nogo6HBIX GUryp
38 3aga4um ¢ TPaKTHYECKUM bu6muoreka [IOK

CoJIepKaHuEeM

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajaud ¢ IPaKTUYECKUM bubnmoreka [JOK
co/iep)KaHUEM https://m.eds00.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIIpI0 METO/1a bubmuorexa [JOK
BCIIOMOI'aTeJIbHOU IIJIOIIAN https://m.eds00.ru/88674f90
41 KonTponbnas pabora no teme bubmmoreka [JOK
"ITnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Tudaropa u eé bubmmorexa [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Tudaropa u eé
MIPUMCHCHUE
Omnpenenenne TPUTOHOMETPUUECKUX
KIM{A OCTPOTO yriia
47 2 Y:ME OJILHI())ro Tyt; OJIbHUKA bubmorexa HOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO
51 KonTponbHas pabota mo Teme bubmmoreka [JOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema IIudaropa n Havana

https://m.edso0.ru/8a1407e8

TpUroHomeTpuun"
52 BnucanHnble U IEHTpaIbHBIC YIJIbI, bubmunoreka [JOK
YIoJI MEXKY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnucannelie U LeHTpanbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MEXy KacaTeIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrnucanHble U IEHTpaIbHBIE YTIIbI, Bbu6motreka [JOK
yroJl MEeX]1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8a141b34
95 VYTIibl MEXAY XOpAaMU U CEKYILIUMU
56 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU
BrircanHbie 1 OTIECaHHBIC
57 YEThIPEXYTOJIbHUKH, UX MIPU3HAKU U bubmorexa HOK
. bexyr ’ P https://m.edso0.ru/8a140f86
CBOWCTBa
Bnncannble 1 onricaHHbIe
58 YEeTBIPEXYTONLHUKH, UX MPU3HAKH U bubmorexa HOK
. pexyr ’ P https://m.edso00.ru/8a1416d4
CBOWCTBa
Brncannble 1 onricaHHbIe
59 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U bubmorexa LOK
. pexyT ’ p https://m.edso00.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
60 OIMMHMCAHHBIX YEeTHIPEXYTOILHUKOB TIPU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OIMMCAHHBIX YeTHIPEXYTOJLHUKOB TIPH
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
62 B3aumHoe pacrnonoxeHue aByx bubnuorexa [IOK
OKPYKHOCTEH, O0III1e KacaTeabHbIC https://m.edso0.ru/8a1410a8
63 Kacanue okpyxHOCTEH bubmmoreka [JOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

KonTponbaas padota mo Teme "Yriasl

https://m.edso0.ru/8a1410a8

64 B OK HOCTH. Biucanusie u 1 buGnuorexa [IOK
PYZHOCTH. . https://m.eds00.ru/8a141c88
OIHCAHHBIC YETHIPEX YTOJbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 buGnuorexa [IOK
yp . ’ https://m.edsoo.ru/8al41ddc
000011IeHrEe 3HAHUI
IToBTOpEHHE OCHOBHBIX IMOHATHN H
66 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubnmorexa [JOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bubnuoreka [{OK
7 " 1
6 TOroBas KOHTPOILHAA paboTa https://m.edso0.ru/8a142368
IToBTOpEHHE OCHOBHBIX IMOHATHIN H
68 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubnmorexa [JOK
A P . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 OrnpeneneHne TPUroHOMETPUUYECKUX 1 bubnmnoreka [JOK
bynkmuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS 1
bubmuorexa [JOK
T 1
3 COpEMa ROCHIHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubmuorexa [JOK
5 T 1
cOpeMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycOB
8 TeopeMa cuHycOB 1
Haxoxxnenue niauH CTOpOH U bu6mmoreka [JOK
9 1
BEJINYMH YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bubmuorexa [JOK
10 Peterye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
11 Peterye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
12 P 1
CHICHHE TPEYTOIBHHIOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bubmorexa HOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe MpUMEHEHNE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyrojibHMKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [TonsiTue 0 MpeoOpa3oBaHUU TTO00US httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
20 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
91 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BEIEHNN OTPE3KOB
99 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHON
93 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHun bubnmoreka [JOK

TCOMETPHUICCKUX 3aaayd

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpuMeHeHne TeopeM B pELLICHUH

bubmuoreka [JOK

25
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponsHast pabora o Teme
26 "TIpeoOpa3oBanue moaoous. bubnuoreka [IOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8a1447a8
OKpY>kHOCTH"
OmnpeneneHre BEKTOPOB.
27 q)I/II?jI/IHGCKI/Iﬁ 51 I‘GOMIG)T WYECKUUI bubmmorexa [JOK
P https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edso0o.ru/8a144d52
30 CroxeHue ¥ BRIUMTAHHUE BEKTOPOB,
YMHOXKEHHE BEKTOPa Ha YHCIIO
31 Pa3znoxxenue BekTopa 1o A1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunatsl BekTopa
pA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
33 ero 1 EIMCHCEI/IC JIs1 HAXO0XK eHI/IIZI bubmmorexa [OK
p a a https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro MPUMEHEHHUE IS HaXOXKACHUS bubmorexa HOK
p https://m.edsoo.ru/8a14550e
JUTMH U yTJIOB
Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1au ¢ moMomIs0 bubnmoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

[TprMeHeHre BEKTOPOB i PelIeHus

37
3a1a4 GU3UKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edso00.ru/8a145b08
39 JlexapToBbI KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bubmuoreka [JOK
40 ¥pasHerine NpaMol https://m.edso00.ru/8al45c48
41 YpaBHeHHE NpAMON
bubmuorexa [JOK
42 ¥ PaBHEHHE OKpYKHOCTH https://m.edsoo.ru/8al4635a
43 KoopauHatsl Todek nepeceueHus bubnnoreka [JOK
OKPY>KHOCTH U IIPSIMOM https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUH
44 TEOMETPUUECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 reOMETPUYECKHX 3a/1ad,
MPAKTUYECKUX 3a7a4
MeTtoa KOOpAMHAT MPH peIIeHUH
46 reoMeTpUUYECKUX 3ajad,
MPAKTUYECKUX 3a7a4
KonTtponbHas pabora o Teme
47 "JlekapTOBbI KOOPINHATHI HA bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 IIpaBUiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK

BBIYUCICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuorexa [JOK

49 Huciio m. Jlnina okpysiocTH https://m.edsoo.ru/8al1472c8
bubmuorexa [JOK
>0 Huciio m. Jlnina okpysiocTH https://m.edsogru/8a14714c
51 JlnvuHa 1yTH OKpY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubnmorexa LOK
https://m.edsoo.ru/8a147426
54 [Tnomane kpyra, cekTopa, cermMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cCerMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsITHE O ABMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapamnensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso0o.ru/8a147f16
59 [TapamienbHbBIN IEPEHOC, TOBOPOT
60 [TapannensHblil nepeHOC, TOBOPOT
61 [IpumeHeHne NBUKEHUI TPU bubnnoreka [JOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas paboTa no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[Br>KkeHHsI TIIOCKOCTH"
63 [ToBTOpenue, 06001ICHNE, bubmuoreka [JOK

cucreMarusanus 3HaHui. ismepenue

https://m.edso0.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
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F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroabHuKH

64

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aIs 3HaHUMH.
[TapanienbHble ¥ NEPIICHIUKYISPHBIC
npsiMble

bu6mmoreka [IOK
https://m.edso00.ru/8a148650

65

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTJbl
B OKPYKHOCTH

66

67

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTu3anus 3HaHui. Bioucanabie
Y OIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB

Wrorosas koHTposibHasA paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6odIIEHNE,
cUcTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOMN
OBPA30OBATEJBHOM MPOT'PAMMBI

7 KIIACC

Kon

NpoBepsieMoro
pe3yJabTarta

6

6.1

6.2

IIpoBepsiemble mMpeAMeTHBIE Pe3yJILTATHLI OCBOCHUS] OCHOBHOI
o0pa3oBaTeIbHO MPOrPaMMBbI OCHOBHOI0 001ero 00pa3oBaHus

I'eomerpus

Pacno3HaBaTh M3y4yeHHBIE TIeoMeTpUdecKHe (UIYpHl, ONpelNessiTh HX
B3aMMHOE PaCHOIOKEeHUE, N300paKaTh reoMeTprHYecKue (PUTyphl, BBITIOIHSATD
YepTe)KU MO YCIOBMIO 3a1aud. M3MepsTh NUHENHHBIE M YIIOBHIE BETWYMHBI.
Pemrate 3amaun Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYKH YIJIOB

Henate 1pyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B

peabHOM JKHU3HH, Pa3MeEPOB MPHUPOIHBIX 00BEKTOB. PaznmuaTs pa3Mepsl 3THUX
00BEKTOB I10 TIOPSIIKY BEIIMYMHBI

6.3
6.4

CTpouTh 4epTeKU K TeOMETPHUUECKUM 3a]auaM

Ilomp30BaThCsl NpU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIOIb30BATh
MPU3HAKU W CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJBHUKOB IIPH PEICHUH 33,184

6.5

HpOBOILI/ITB JIOTUYECKUE PACCYXKIACHUA C HMCIIOJIB30BAHUCM TI'€OMCTPUUYCCKUX
TeopeM

6.6

6.7

Ilonb30BaTbCs NpPU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYTOJILHUKOB,
CBOMCTBOM MEIMAaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTOJIbHMKA, B PEIIEHUN FEOMETPHUYECKUX 3a]a4

OnpezensTs napanieabHOCTh NPSIMBIX ¢ IOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT
¢ HMMH cekymas. Onpenenars NapayIeNbHOCTh MPSAMBIX C IOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IPSIMOU O TOYEK APYroi npsMoun

6.8

Pemmatp 3ajaun Ha KieT4aToit Oymare

6.9

HpOBOI{I/ITB BBIYHCJICHUSA W HaXOJHWTh YHCJIOBBIC H 6yKBeHHbI€ 3HA4YCHUA
YIJI0B B TCOMETPHUYCCKUX 3ajjadyaX C HUCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYIrOJIbHUKOB W MHOI'OYI'OJIbHUKOB, CBOICTB YTJIOB, 06pa3OBaHHI>IX npu
MEPECCUCHUM JIBYX MapaUICIIbHBIX ITPAMBIX CGKYHICI\/'I. Pemats IMPAKTUYCCKUEC
3aJa44 Ha HaXOXJICHUC YIJIOB

6.10

6.11

Brnagerp moHATHEM TEOMETPHUYECKOTO MecTa TO4YeK. YMETh OIpeneisTh
OuccekTpucy yria M CEpeAMHHBIH TNEPHEHAMKYJSIp K OTpPEe3Ky Kak
TreOMETPHUUECKHE MECTA TOUEK

DopMyTUpPOBATh ONpENesICHHST OKPY)KHOCTH M Kpyra, XOpIbl U AHaMeTpa

OKPY>KHOCTH, MOJIb30BATHCS UX CBOMCTBAaMH. YMETh IPUMEHSTh 3TH CBOWCTBA
TIPH pelIeHUH 3a/1a4

6.12

6.13

BilageTte NMOHATHEM OIMCAaHHOW OKOJO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ 1eHTp. [lonb3oBaThest PakTaMu O TOM, YTO OUCCEKTPHCHI YTIIOB
TpPEYrOJbHHUKA IEPECEKAIOTCS] B OJHOW TOUYKE, U O TOM, YTO CEPEAMHHBIC
NEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAFOTCS B OJTHOM TOUYKE
Bnagers moHsATHEM KacaTeNbHOW K OKPYXHOCTH, MOJB30BATHCA TEOPEMOM O
MEPIEHANKYJIIPHOCTH KacaTelbHOM M paandyca, NPOBEIEHHOTO K TOYKE
KacaHus

6.14

ITons30BaThCs HpOCTGfIIHHMPI TCOMETPUUICCKUMHN HEPABCHCTBaMU, IMOHUMATb
nux HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LUPKYIIA U
JINHEUKU

8 KIIACC




Kox
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble peAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPAaMMBbI OCHOBHOI0 001ero 00pa3oBaHus

6

I'eomerpus

6.1

6.2

6.3

Pacno3HaBath OCHOBHBIC  BHUJIBI quLIpéxyr OJIbHUKOB, HX J3JICMCHTHI,
IIOJIb30BaThCS MX CBOMCTBAMH IIpU PEIICHUU IT'COMETPUICCKHUX 3a0a4

[TpuMeHsTh CBOWCTBA TOYKH IEpeceucHHss MEIWaH TPEyrojbHHKA (IIEHTpa
Macc) B PEIICHUHN 331134

Brnagets moHATHEM cpenHEN TUHUH TPEYroJbHUKA M TpPaIleluy, IPUMEHSITh
UX CBOWCTBA MPH PEIICHUM TreoMeTpudeckux 3anad. [lonp3oBaThcs TeopeMoit
®daneca U TEOpPEeMON O MPOMOPIMOHATIBHBIX OTPE3KaX, MPUMEHSTh UX IS
pelIeHns IPaKTUIECKUX 3a7ad

6.4

6.5

[TpumeHATs TpU3HAKKA TOJ00US TPEYTOIHHUKOB B PEIICHUH T€OMETPHUECKUX
3a/1a4
[Tomp3oBaTecst Teopemoit Iludaropa I pemieHHS TEOMETPHUYCCKUX U
MPAKTHUYCCKUX 3aaad. CTpOI/ITI) MAaTCMAaTHYCCKYI0O MOJICJIb B IPAKTUYCCKUX
3aJa4ax, CaMOCTOSATEIbHO JeNlaTh 4YepTé&X M HaXOJUTh COOTBETCTBYIOLIHUE
JUTHHBI

6.6

6.7

BJI&I[CTB MNOHATHAMMU CHHYCA, KOCHHYCa W TaHI'CHCAa OCTpOro yrja
IIPAMOYTOJIBHOT'O TPEYIrOJIbHUKA. Ilonmp30BaThCcs STUMH ITOHATHUSIMU JUIS
pCeUICHUA MMPAKTUYCCKUX 3ada4

Beraucnate (pa3nuyHBIME CIIOCO0AMH) TUIOMIAAbh TPEYTOJBHUKA W TUTOMIAIH

MHOTOYTOJBHBIX (GUryp (MOJB3YsCh, TAE€ HEOOXOAUMO, KabKYJISATOPOM).
[IpuMeHSITh MOTy4eHHbIE YMEHHUS B IPAKTUIECKHUX 3a1a9ax

6.8

6.9

6.10

Biagers NOHATUSAMH BIMCAHHOTO M LEHTPAJIBHOIO yrja, HCIOJb30BaTh
TEOpPEMbI O BIMCAHHBIX YIJIaX, yIJax MEXIy XOpAaMHu (CEKyLIMMH) U YIiie
MEXy KacaTeJIbHOM U XOpJ0M IPU PELICHUN F€OMETPUYECKUX 3a/1a4

Brnaners MOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHHKA, NPUMEHATH CBOMCTBA
ONHMCAaHHOTO YEeTHIPEXYTOJIbHMKA NP PEIICHUH 33124

[MpuMeHsTh TOJTy4YeHHbIE 3HAHWSI Ha MPAKTUKE — CTPOUTh MaTeMaTH4ecKue
MOJIENIM JUIsl 3ajlad peallbHOM JKM3HM U TPOBOJIUTH COOTBETCTBYIOIIUE
BBIYHCIICHHSI C NPUMEHEHHEM IOJ00US M TPHUTOHOMETPUH (IONB3YsCh, TAE
HE00X0IMMO, KATBKYJIISITOPOM)

9 KIIACC

Kon
NMpoBePsIEMOro
pe3yJbTaTa

IIpoBepsieMble IpeAMeTHbIE Pe3yIbTATHI OCBOECHUSI OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbI OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIMH OCTPBHIX YIJIOB, HAXOIHTh C WX
MTOMOILBIO Pa3JINYHBIE SJIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («peLIeHne
MIPSIMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxoauTh (C MOMOIIBIO KaTbKYJIATOPA)
JUTMHBI U YTJIBI U151 HeTaOJIMYHBIX 3HAYSHUN

6.2

6.3

ITons30BaTHCSA (bopMynaMM MMPUBEACHNUA U OCHOBHBIM TPUTIOHOMETPHUYCCKUM
TOXKICCTBOM IJIs1 HAXOXKIACHUS COOTHOIIICHUH MCKAY TPUTOHOMCTPUUICCKUMU
BCJIIMYHMHaAMH

Hcnonp3oBaTh TCOPEMbI CUHYCOB U KOCHMHYCOB I HAaXOXJACHUSA pa3JINYHBIX

DJICMCHTOB TPCYTOJIbHHUKA («peIHCHI/IC TpeyFOJ'ILHI/IKOB»), MNPUMCHATHL UX IIPpHU
PEIICHUN TCOMCTPUUCCKUX 3a/lad

6.4

Brnagerb  mousATHSAMH  TpeoOpa3oBaHHMS — MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB  1MOJO0OHBIX ¢uryp. Ilonp3oBaTtbecs CBOMCTBAMH  MOAOOHS




MPOU3BONBHBIX (PUTYp, YMETh BBIYUCIATH JUIMHBI W HAXOAWTh VIl Y
mooOHbIX (uryp. [IpuMeHsTh CBOHCTBA MOAO0OUS B MPAKTHUYSCKUX 3a/adyax.
YMeTh MPUBOIUTH MPUMEPHI TTOTOOHBIX (PUTYP B OKPYKAIOIIEM MHPE

6.5

6.6

[Monp3oBaThCs TeOpeMaMH O TMPOHU3BEJICHHN OTPE3KOB XOPJI, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM

ITonp30BaThCs BEKTOpPaMH, MOHMMATh WX TCOMETPHUYCCKUH WM (HU3MUECKHI
CMBICJ, TIPUMEHATh UX B PEUICHHH T€OMETPUUCCKUX M (U3NYCCKUX 3a/ad.
[IpuMeHsTh CKaNsIpHOE MPOU3BEACHUE BEKTOPOB IJI HAXOXKICHUS NJIUH U
YTIIOB

6.7

6.8

Ilonp30BaThCd METOIOM KOOpAMHAT Ha IIJIOCKOCTH, IIPUMCHATH CIro B
PEIICHUN TCOMECTPUUCCKUX U MPAKTHYCCKUX 3ada4

Bnagers momsTHAMU IMPaBUJIBHOTO MHOTOYTOJIbHUKA, OJIUHBI OKPYXHOCTH,
MUIMHBI AYTU OKPYXHOCTH H paﬂHaHHOﬁ MEpBI yrjia, YMETb BBIYUCIATH
mion@aab Kpyra . €ro YacTei. HpI/IMeHHTL IMOJYUYCHHBIC YMCHHA B
MPAKTUYCCKUX 3aadax

6.10

6.9

Haxomuth ocu MMM LEHTPHl CUMMETPUH (GUTYp, MPUMEHSTH ABMIKCHHS
IJIOCKOCTH B MPOCTEHIINX CITydastx

[IpuMeHATE MONTydYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJAENN [UId 3ajad peajbHOM U3HU W TNPOBOJUTH COOTBETCTBYIOILIHUE
BBIYUCIICHUS C TPHUMEHEHWEM NOJO00HMS M TPUTOHOMETPUYECKUX (QyHKIMN
(TIONB3YsICh, TAE HEOOXOIUMO, KaJIbKYIISITOPOM)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT CO/IEePKAHUS
6 I'eomeTpus

HauansHbie nouatua reometpun. Touka, mpsiMasi, OTPE30K, JIyd. Yrou. Buasl yrios.

6.1 Beprtukansuele U cMexHble yribl. buccektpuca yrna. JlomaHas, MHOTOYrOJdbHHK.
[TapanienbHOCT M EPIEHIUKYISIPHOCTD MPSAMBIX

6.2 Cummerpuunble (urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpPHUH. [Ipumepsl
CUMMETPHH B OKPYXKAIOIIEM MHUpe

6.3 OCHOBHbIE TTOCTPOEHHUS C MOMOIIBIO IUPKYJS M JuHeWku. TpeyrompHuk. Bricora,
MearaHa, OMCCeKTpHCca, MX CBOMCTBA

6.4 PaBHOOEIpeHHBIN ¥ PABHOCTOPOHHMI TPEYTONbHUKU. HepaBeHCTBO TpeyroipHHUKa

65 CBoiicTBa W TpHU3HAKKW paBHOOEApPEHHOro TpeyroiabHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB

66 CBolicTBa YW TpPU3HAKH MapajuIeTbHBIX MpsAMBIX. CymMMa yIJOB TpEyrojbHUKA.
Bremnue yrisl TpeyroyibHUKa
[IpssMOyTONBHBI ~ TPEYTOJIBHUK. CBolicTBO MEIUaHbl  HPSAMOYIOJIBHOTO

6.7 TPEYTroJIbHHKA, IPOBEAEHHON K TMNoTeHy3e. lIpu3Haku paBeHCTBa MPAMOYTOJIBHBIX
TPeyroabHHUKOB. [IpAMOYyToapHBIN TPEeyroapHUK C yriioM B 30°
HepaBencTtBa B reoMeTpuu: HEPaBEHCTBO TPEYTONBHHKA, HEPABEHCTBO O JTHHE

6.8 JIOMaHOH, TeopeMa o OoJblmeM yriie W OOoNblIeld CTOPOHE TPEYTroJIbHUKA.
[lepneHauKyIIp ¥ HAKIOHHAs

6.9 I'eomeTprueckoe mecto Touek. buccekTpuca yria u cepeiMHHBIA NEPIEHIUKYIISAP K
OTPE3KY KaK TeOMETPUUECKHE MECTA TOUEK

6.10 OKpy>XHOCTb U KpyT, XOpJla U JUaMeTp, UX CBOMCTBAa. B3aumHOe pacnonoxeHne
OKPY>KHOCTH 1 TipsiMoii. KacarenpHas u cexymiast K OKpyXHOCTH

6.11 OkpyXHOCTb, BIHCaHHas B Yroj. BrnucaHHas © oONMcaHHas OKPYKHOCTU

TPEYroJIbHUKA




8 KIIACC

Kon IIpoBepsieMblii 3J1eMeHT CO/IePKAHMS
6 I'eomeTpust
6.1 Yetpipéxyronpuuku. [lapannenorpamm, ero mpu3Haku U CBOWCTBA
6.2 [TpssMOyTONILHUK, POMO, KBaJIpaT, NX MPU3HAKH U CBOICTBA
63 Tpamenusi, paBHOOOKas Tpamenus, e€ CBO¥WCTBa W mpu3HaKku. lIpsMoyrompHas
Tpamnenus
6.4 Merton yaBoenus meauansl. LlentpansHas cummetpusi. Teopema Daneca u Teopema
0 MPONOPLUOHANBHBIX OTPE3Kax
6.5 CpenHue THHUY TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroipHuKa
6.6 [lonobue  TpeyrompHUKOB, KodpduuueHtr mnomodbus. [lpusHaku  momoOus
TpeyroidbHHUKOB. [IprMeHeHne mogo0us Py PeIeHNH MPAKTHYECKUX 3a1a4
6.7 DopmyIbl AJ1s IO TPEYTOJIbHUKA, MapajuiesiorpaMmma, poMOa u Tpaneuuu
68 CpoticTBa Iwionaned reomerpudeckux (uryp. OTHOIICHHE ILIOMAneH IMOJ00HBIX
uryp
6.9 Brruucnenue mioniaaeii TpeyroJbHUKOB H MHOTOYTOJIBHUKOB Ha KJIETYaTOH Oymare
6.10 Teopema [Tudaropa. [Ipumenenne Teopemsl [Indaropa npu pemeHnn NpaKTAYECKUX
3a1a4
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJia MPSIMOYTOJILHOTO TpeyrojibHuKa. OCHOBHOE
6.11 TPUTOHOMETPUIECKOE TOXKIECTBO. Tpuronomerpudeckne pyHknu yrios B 30°, 45°
u 60°
6.12 Bnoucannsle W LEHTpajbHBIE YIUIBI, YrOJ MEXIY KacaTeIbHOM U XOpAOH. YTIIbI
MEXIY XOpAaMHU H CEKYIIUMHU
6.13 BrnincanHble 1 OnUCaHHbIE YeTHIPEXYTOIBHUKI
6.14 Bzanmuoe pacmonmokeHue AByX OKpykHocTed. Kacanme okpyxHocTteit. OOrmme
KacaTeJIbHbIEC K ABYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA
6 I'eomerpust
6.1 Cunyc, kocuHyc, Tanrerc yrioB or 0 mo 180°. OcHOBHOe TpUTOHOMETpHUYECKOE
TOXAeCcTBO. DOPMYIIBI TPUBEACHUS
6.2 Pemienne TtpeyronpbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
NPAaKTUYECKUX 33134 C UCTOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 IIpeoOpazosanue momodus. [1ojo01e COOTBETCTBEHHBIX AJIEMEHTOB
6.4 TeopemMa 0 TpPOHM3BENEHHH OTPE3KOB XOpJl, TEOPEMBI O NPOM3BE/ICHUH OTPE3KOB
CEeKYIIHNX, TEOPEMa O KBaJpaTe KacaTeJIbHON
Bekrop, mmmHa (MOmyllb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOJIOKHO
6.5 HanpaBJIeHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUH
HaJl BeKTOpaMu. PaznoxeHue BeKTopa 1o TByM HEKOJUTMHEAPHBIM BEKTOPaM
6.6 Koopnunatet Bektopa. CKalsipHOE MPOU3BEIECHHE BEKTOPOB, NPUMEHEHHE IS
HaXOK/ICHUS JUIMH H YTIIOB
JlekapToBpl KOOpAMHATBI HAa IUIOCKOCTH. YPABHEHUS MPSMOH M OKPYKHOCTH B
6.7 KOOpJIMHATaX, IepeceYeHre OKPYKHOCTEH M MpsMbIX. MeToa KOOpIUHAT H €ro
NpUMEHEHHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJIbHUKH
6.9 JumuHa okpyxHocTH. ['pamycHas W pajguiaHHas Mepa yIiia, BBIYHCICHUE JJIUH JIyT

OKPY>KHOCTEH




6.10 [Inomane Kpyra, ceKTopa, CErMeHTa

6.11 JIBIKeHUsT IUIOCKOCTM M BHYTpEHHME cuMMeTpuu ¢uryp (3JeMeHTapHble
' npencrasnenus). [lapamnensuslit neperoc. [ToBopot

MPOBEPAEMBIE HA OI' IO MATEMATHUKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOU OBPA3OBATEJIbBHOHU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

Kox
NpoBepsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrPaMMbI OCHOBHOTO 001Ier0
oOpa3zoBanus Ha ocHOBe ®I'OC

YMeHue oneprupoBaTh MOHSATHSIME: MHOXECTBO, TMOJMHOXECTBO, ONEpPAIldU
HaJl MHOXXECTBAMU; YMCHHE OIICPUPOBAThH MOHITUAMU: rpad, CBSI3HBIN Tpad,
JIEpPEBO, UK, MPUMEHITh UX MPH PEUICHWH 33/1a4; yMEHHE HCIOJIb30BaTh
rpadudgeckoe mpeacTaBIeHHe MHOXKECTB JJIsI OMHUCAHHUS PEaTbHBIX MPOIECCOB
Y SIBJICHUM, IPU PEIICHUH 33724 U3 APYTUX yUEOHBIX MTPEIMETOB

YMeHue omnepupoBaTh IMOHATHUSMHU: ONpENEICHHE, aKCHoMa, Teopema,
JTIOKa3aTeNbCTBO; YMEHHE PacIO3HABATh NCTHUHHBIC U JIOKHBIC BHICKA3bIBAHUS,
MIPUBOIUTH MTPAUMEPHI 1 KOHTPIIPUMEPEI, CTPOUTH BHICKA3BIBAHUS M OTPUIAHHS
BBICKA3bIBAaHUH

YMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YHCIIO, TIPOCTOE U COCTABHOE
YKCII0, ICTUMOCTh HATYPaIbHBIX YUCEN, IPU3HAKU JISIUMOCTH, I1€JI0€ YUCIIO,
MOJyJIb YKCJIa, OOBIKHOBEHHAS POOb U JeCSITHYHAS TPOOb, CTaHAAPTHBIN BUJ
YHUCIIa, PAIMOHAIFHOE YHCIIO, WPPAIMOHANBHOE YHCIO, apU(PMETHUECKUI
KBaJIPaTHBIN KOPEHb; YMEHHUE BBITIOJHATE ACHCTBUS C YHCIAMH, CPAaBHUBATH U
YIHOPSIOYMBATh YHUCHA, IMPEICTABIATh YMCIA HAa KOOPIWHATHOH MPSIMOH,
OKpYTJISAITH 4YHCNIA; yMEHWE JellaTh NPHKHIKY W OIEHKY pe3yibTaTa
BBIYMCIICHHI

VYMeHHe ONepupoBaTh MOHATHAMH: CTENEHb C LEJIBIM  IIOKa3aTeleM,
apupMeTHYECKUI KBaJIpaTHBII KOpEeHb, MHOTOWIEH, alre0pandeckas Apoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTEIIEHH OOJIbIIE €AMHHIIBI;
YMEHHE BBINONHATh pacuérel 10 (opMmynam, MpeoOpa3oBaHUs —IENbIX,
JIPOOHO-PALIOHAIBHBIX BBIPAKEHHH M BBIPAXKEHHH C KOPHIMH, Pa3JIOKEeHHE
MHOTOY/ICHa HAa MHOXHTEIHM, B TOM YHCJIE C HCIOJIb30BaHHEM (Hopmy
Pa3HOCTH KBaJIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHHe oneprupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJIHOMU
MIEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C NEPEMEHHOM; yMEHHE
pelmiaTh JIMHEHHbIE M KBaJpaTHbIE YpPaBHEHHMS, JAPOOHO-palMOHAIbHBIC
YPABHEHUSI C OJHOW IIEPEMEHHOM, CHCTEMBI JIBYX JIMHEHHBIX YpPaBHEHHH,
JUHEHHbIE HEPaBeHCTBA M WX CHUCTEMbl, KBaJgpaTHble M  JIpOOHO-
paloHaIbHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOH, B TOM YHCIE TpHU
peuieHuu 3ajad U3 APYrMX HOPeAMETOB M INPAKTHUYECKUX 3a/lad; yMEHUE
HCIIOJIB30BaTh KOOPJAMHATHYIO MNPSMYI0 U KOOPJAMHATHYHK IUIOCKOCTH JUISt
n300paKeHUs! peLICHUH ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh HOHATUAMH: (yHKOMA, Tpaduk GyHKUIMH, HYITU
(GYHKUMHM, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHUs,
yObIBaHWSI, HaWOOJIbIIIEE ¥ HaWMEHbIIEe 3HAUYCeHUS (QYHKINH, YMEHHUE
ONEpUPOBaTh MOHATHSAMM: TpsMas  MPONOPLHOHAIBHOCTh, JIMHEHHAA
¢byHkums, KBagpaTtuuHas ~—(QyHKOUS, oOpaTHas MPONOPLUOHAIBHOCTE,
napabosa, runepooia; yMeHHe CTPOUTh Tpaduku (QyHKIMHA, WCIOIB30BATH
rpadukn 1O ONpeAeNieHHs CBOWCTB IPOIECCOB W 3aBHCHMOCTEW, I
peleHns 3a1a4 U3 Ipyrux y4eOHBIX IPeAMETOB M PealbHOM KU3HU; YMEHUE
BBIpaxaTh (hOpMysIaMu 3aBUCUMOCTH MEXKIY BETHIYUHAMH

YMeHue onepupoBaTh MOHATHIMHU: TOCIEAOBATEIbHOCTD, apu(MeTHuecKkas u
reoMeTpuyecKasi  TMPOTPEecCHMH;  yMEHHE  WCIOJb30BaTh  CBOMCTBA




HOCHCHOB&TCHLHOCTeﬁ, (bOpMYJ'H:I CYMMbBI " O6H.[€1"0 WiCHa MNpUu pCUHICHUU
3aJa4, B TOM YUCJIC 3ada4 U3 JPpYyrux yLIC6HI>IX npeaMCETOB U peaﬂBHOfI KHU3HU

YMeHue pemath 3aaud Pa3HbIX THIIOB (B TOM YHCIE Ha MPOUEHTHI, AOIU U
4yacTu, ABWXKCEHHUE, paboTy, IIEHy TOBapOB M CTOMMOCTb IIOKYIOK M YCIYT,
HQJIOTH, 3afayd u3 oOOJIaCTH YIpPaBICHHUSA JIMYHBIMH M CEMEHHBIMHU
¢uHaHCAMM); YMEHHE COCTABISATH BBIPAKEHHS, YPaBHCHHsS, HEPABEHCTBA M
CHUCTEMBl IO YCIOBHMIO 33/Jayd, MHCCJIENOBaTh IIOJIyUEHHOE pELIEHHE W
OLIEHUBATh IPABAONOAOOHOCTh MOJIyYEHHBIX PE3yIbTaTOB

YMeHue omnepupoBaTh MOHATHAMU: (UTYpa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yTroJ, MHOTOYTOJNBHHUK, TPEYroJbHUK, paBHOOENPEHHBIH U
PAaBHOCTOPOHHUI TPEYTOJBbHUKHU, MPSMOYTOJNBbHBIA TPEYTrOJbHUK, MEIHaHa,
OmcceKkTprca M BBICOTA TPEYTOIbHHUKA, YETHIPEXYTONBHUK, Tapajlieorpamm,
pOoMO, IPSIMOYTOJTFHUK, KBaJIpaT, TPAMeNs; OKPYKHOCTh, KPYT, KacaTeabHas;
3HaKOMCTBO C TMPOCTPAaHCTBCHHBIMH (UT'ypaMH; YMEHHUE pellaTh 3aJadd, B
TOM YHCIE W3 TOBCEIHEBHOM JKM3HU, Ha HAXOXKICHHUE TCOMETPUUYCCKUX
BEJIMYWH C MPUMEHEHNEM H3yUYeHHBIX CBOMCTB (puryp u pakToB
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YMeHue  omepupoBaTh  IOHSATHAMHU: PAaBEHCTBO  (UIYp, PABEHCTBO
TPEYTOIBHHUKOB; MNapalIeNbHOCTh W TNEPHEHIUKYISIPHOCTh MPSIMBIX, YIOJI
MEXIY MPSMBIMH, TEPICHANKYISpP, HAKIOHHASA, MPOEKIH, moxobdue ¢Quryp,
NMOJOOHBIC TPEYTrOoJbHUKHU, CHUMMETPHS OTHOCHUTENBHO TOYKH M IPSIMOIA;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPHIO U moxobue ¢uryp,
MapauIeIbHOCTh U MEPIEHINKYISPHOCTD MPSAMBIX B OKPYKAIOIIIEM MUpE

YMeHue onepupoBaTth MOHITHAMU: JUIMHA, PACCTOSIHUE, YTO (BEeJIHMYMHA YTIIa,
CHHYC M KOCHHYC YyIJla TpEYyroibHUKA), IUIONIa/b, YMEHHUE OILICHUBAThH
pa3Mepsl IPeAMETOB U 00BEKTOB B OKPY)KAIOIIEM MHpPE; YMEHUE MPUMEHSITH
(hopMyITBI TIEpUMETpa M TUIOMAAN MHOTOYTOJIFHUKOB, IJIUHBI OKPYKHOCTH H
IJIOMAa Kpyra, oOBeMa MPSIMOYTOJIBHOTO TapajuleNienuIesia; yMEHHE
MIPUMEHSTh MPU3HAKU PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroibHHKa, Teopemy lludaropa, TpuroHoMeTpuveckre COOTHOIICHUS IS
BBIYMCIICHUS JJIUH, PACCTOSIHUM, MIOIIAAECH

YMmenue  u3o0pakaTe  IJIOCKHEe  QUTYpHl W WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
u SJICKTpOHHI)IX Cpe)Z[CTB 10 TGKCTOBOMy NJIn CI/IMBOHBHOMY OIIMCAaHUIO
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YMeHue omnepupoBaTh MOHATHAMU: MPSAMOYTOJbHAas CHUCTEMa KOOPAMHAT;
KOOpIMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, MpPOM3BEIEHHE BEKTOpa Ha
YHCIIO, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB; YMEHHE HCIIOJIB30BaTh BEKTOPHI
Y KOOPAMHATHI JUIS TPEACTaBICHUs NaHHBIX M PEIIeHHs 3a/ad, B TOM YHCIe
U3 IPYTHX YYEOHBIX PEIMETOB U PEaIbHOM KHU3HU
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YMeHue omnepupoBaTh MOHATHUSMHU: CTOJIOMKOBBIE W KPYrOBBIE THArpamMMBl,
Ta0JUIIBEI, cpenHee apudmeTnyeckoe, MearaHa, HauboIblee ¥ HauMEHbIIee
3Ha4YeHHsI, pa3Max YHCIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATD
U TpeoOpa3oBbIBaTh HH(MOPMAIMIO, MPEJCTABICHHYIO B TaONHIAaX W Ha
JuarpaMmax, OTpa)Xalol[yld CBOMCTBA U XapaKTEPUCTUKH pealbHBIX
MIPOLIECCOB W SIBJIEHUH; YMEHHUE pAaclO3HABATh W3MEHYMBHIE BEJIWYHMHBI B
OKpY’KaroIeM Mupe

YMeHue omepupoBaTh IMOHATHAMU: CIIyYaWHBIA  ONBIT  (CIy4aiHbBII
9KCIIEPUMEHT), 3JIEMEHTAapHOE COOBITHE (IIEMEHTAPHBIA MCXOJ) CIy4allHOTO
OMbITa, CIy4aiHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE HaXOAUTh
BEPOSITHOCTU CIYyYalHBIX COOBITUM B OIBITAX C PaBHOBO3MOXKHBIMH
JJIEMEHTapHBIMH  COOBITHMSIMH;  YMEHHE  pemaTh 3aJaddl  METOJOM
OpraHM30BaHHOIO mepebopa M C HCIOJIb30BAaHUEM IIPAaBUIA YMHOXKEHHUS
YMEHHE OLIEHHBATH BEPOSITHOCTU PEAJbHBIX COOBITHUH M SIBICHUN, IOHUMATh
pOJb  TPAKTHYECKH JIOCTOBEPHBIX M  MaJlOBEPOSITHBIX  COOBITHH B
OKPY’KalIllleM MHUPE U B KU3HU; 3HAKOMCTBO C IIOHSATHUEM HE3aBHCHMBIX




CO6LITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJBIINUX YUCET H €0 POJIBIO B MAaCCOBBIX
SBJICHUAX
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YMeHue BbIOUPATH MOAXONSAIIMA W3yYSHHBIA METOJN JUIsl PEUICHHS 3ajauH,
MPUBOINTHh TMPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOAE H
JKU3HW, pACIO3HaBaTh TPOSIBICHHWE 3aKOHOB MAaTeMaTHKH B MCKYCCTBE,
ONUCHIBATh OTJEIbHBIC BBIJAIOIIMECS PE3YNbTAThl, IMOJIYYCHHBIE B XOC
pPa3BUTHUS MAaTEMaTUKH KaK HAayKH, MPUBOIAUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM M BCEMUPHON UCTOPUHU

INEPEYEHD 3JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMBIX HA OI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT CO/IeP:KAHUSA
1 Uricna v BEIYHACICHHS
11 HatypanbHbie u nenslie uncna. [Ipu3sHaky AeIMMOCTHU LETIbIX YHCEIl
1.2 OOBIKHOBEHHBIC U ACCATHIHBIE TPOOH, TPOIICHTHI, OECKOHESTHBIC TIEPHOTUICCKHE NTpoOH
13 ParmonanpHble yncna. ApupMeTHIecKUe ONepalyi ¢ PaluOHAIBHBIMU YHCIIAMH
14 JelicTBUTeNnbHBIC Yncia. ApudMeTHYECKHIE ONIEPAIUH C ISHCTBUTEILHBIMHU YHCIAMHU
15 HpH6nH>f<éHVHLIe BBIYUCIICHNUS], TIPaBUJIa OKPYTJICHHS, IPUKHUIKA U OICHKA pe3yibTara
BBIYUCIICHUH
2 AnreOpandeckre BbIPaKCHHUS
2.1 BykBeHHbIE BhIpakeHUs (BBIPAKECHUS C IEPEMEHHBIMH )
29 Crenens ¢ nenbM mnokaszareneM. CTeleHb C paloOHaJbHBIM IoKa3zareneM. CBoicTBa
CTETICHH
2.3 MHorouseHbl
24 Anrebpandeckast 1pooOb
25 Apudmerrueckuii KOpeHb HaTypaJbHOW cTeneHu. [leiicTBUS C apuMeTHUIECKUMHU
KOPHSIMH HaTYpPaJIbHOU CTETICHH
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lenble 1 ;poOHO-paIoHaNbHbIe ypaBHEeHUsI. CUCTEMbI U COBOKYITHOCTH YPaBHEHUH
3.2 Lesnbie 1 1poOHO-paOHabHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenune TeKCTOBBIX 3a1a4
4 UmncnoBble MOCIEI0BATENBHOCTH
4.1 [TocienoBaTenbHOCTH, CIIOCOOBI 3aJaHHs TIOCJIEAOBATEIbHOCTEN
4.2 ApudmeTrryeckas U reoMeTpruecKas nporpeccu. @opMya CI0XKHBIX MPOIEHTOB
5 DyHKUIUU
Oyukiys, crnocodbl 3aganust pyHkuun. [papuk ¢yHkuuu. O0macTb omnpeneneHus u
51 MHOXecTBO 3HaueHud ¢yHkuuu. Hymm ¢ynxoun. IIpoMexyTKH 3HaKONOCTOSHCTBA.
[IpomMexyTkn MOHOTOHHOCTH (QYHKUMH. MaKCUMyMbl M MHUHHMYMbI (DyHKIHH.
Haubonpiiee u HanMeHbllee 3HaUeHUE (DYHKIIMN Ha TIPOMEKYTKE
6 KoopauHatel Ha psIMO# U MJIOCKOCTH
6.1 KoopannatHas npsamMas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckue GUTypsl M HX CBOWCTBA
7.2 TpeyronpHHUK
7.3 MHOTOYTOTHHHUKH
7.4 OKpYXHOCTb B KpyT
7.5 N3mepenne reoMeTpUIeCcKIX BETHINH
7.6 BexTops!l Ha MI0CKOCTH




8 BCpOHTHOCTB " CTaTHUCTHKA

8.1 OnmcarenbHas CTAaTHCTHKA
8.2 BepositHOCTH

8.3 KombOunaroprka

8.4 MHoxecTBa

8.5 I'padmt

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Yuebnuk. Matematuka. ['eomerpust 7-9, 6a3zoBsiii ypoBens. JI.C.Atanacss, byrys3os B.®.,
Kagomues C.b. u npyrue AO "UzpatensctBo "[Ipocsemenue"

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

1. VueOnuk. Marematuka. 'eomerpus 7-9, 6a3oBbiii yposenb. JI.C.Atanacsn, Byrysos B.®.,
Kanomues C.b. u apyrue AO "UznarensctBo "[IpocBemenue”

2. KonTposbhble pabothl 110 reoMetpui. K yueOnuxy JI.C. Aranacsna u ap. «eomeTpus 7-
9%». U3pateabcTBO «DK3aMEH»

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f421




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb "
CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1IM(PPOBOM MHpE BEPOSITHOCTb U CTATUCTHKA MPUOOPETAOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHHS MPAKTHUECKUX MPUIIOKEHUHN, TaK U UX POJIM B 0Opa3OBaHUH,
HE00X0MMOM KaxkaoMy yenoBeky. Bo3pacraer uucino npodeccuii, npu oBlIaJeHUH KOTOPBIMU
TpeOyeTcst xoporras ©0a3oBasi MOATOTOBKAa B 00JACTH BEPOATHOCTH U CTATHUCTUKH, TakKas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa30BaHMs W JUIsl YCIEIIHOM HpodeccrOoHaIbHON
Kapbephbl.

Kaxaplii 4eloBeK IOCTOSHHO IPUHMMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCSA y HEro
JMAHHBIX. A 171 0OOOCHOBAaHHOTO TPUHATHSA PEUICHUS B YCIOBHUSX HENOCTAaTKAa WM M30BITKA
uHpOpMaLMKM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIILIJICHUE.

VIMeHHO 1O3TOMY OCTpPO BCTaja HEOOXOAMMOCTb C(OPMHUPOBATH Yy OOYHaIOLIMXCS
(YHKIIMOHAJIbHYIO TI'PAMOTHOCTb, BKJIIOYAIOUIYI0 B ce€0f B KauyecTBE HEOTHEMIIEMOMN
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HH(GOPMALHIO,
IPEJCTaBICHHYI0 B pa3IU4HbIX (OpMax, IOHMMATh BEPOSATHOCTHBIM XapakTep MHOTUX
pEAIbHBIX ITPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH POCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH MpHHIMIAMU cOOpa, aHaiuM3a |
IpPEICTaBICHUs JaHHBIX U3 Pa3JIMUHbIX cep XKU3HM OOLIECTBAa M rocyJapcTBa MPUOOIIAeT
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH pPa3BHBACT
HaBBIKM OpraHM3aluu Iepebopa M MOoJCUéTa YuClla BapUAHTOB, B TOM YHUCIIE B MPUKIATHBIX
3a1adax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU TpadoB CO3MAET MaTeMaTHUECKUH (QyHIaMEHT JUis
dopMHpoBaHUs KOMIETEHIMH B obOsiacTh HHGOpMATUKM U LU(pOBbIX TexHoJorui. Ilpum
U3YYEHUU CTaTUCTUKM W BEPOATHOCTH OOOramjaroTCsi MpEeACTaBIEHUs OOydyaroumxcss o
COBPEMEHHOM KapTHMHE MHUpa U METOJaX €ro uccieloBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTUCTHKH KaK HCTOYHMKA COLMAIBHO 3HAYUMON HH(POPMALUU M 3aKIAJBIBAIOTCS OCHOBHI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTrBercTBUM € JaHHBIMU LEISIMH B CTPYKType€ IpOorpaMMbl ydeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO OOINEro o0pa3oBaHMs BBIJENIEHBI CIEIyIOIUe
coJiepkaTenbHO-MeToanueckue TuHuu: «lIpeacraBnenue JaHHBIX U ONUcaTeIbHas CTaTUCTHUKAY,
«BepoaTHocTh», «DneMeHTbl KOMOMHATOPUKHY», «BBeaeHne B Teoputo rpagoBy.

Copnepxanue nuHun «llpencraBieHue NaHHBIX W ONUCATENIbHAs CTATUCTHKA» CIY)KUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uHpopmaluu, TMpeAcTaBICHHOW B TabnuIax, Ha [auarpamMmax u rpadukax, 10 cOopa,
IIPEJICTABJICHNS U aHAJIN3a JaHHBIX C MCIIOJIb30BAaHUEM CTaTUCTUYECKUX XapaKTEPUCTUK CPEAHHUX
u paccenBaHus. PaGotast ¢ naHHbIMH, oOyuaroluecss y4arcs CUMTHIBATh U WHTEPIPETHPOBATH
JlaHHBIE, BBIIBUIaTh, apryMEHTHPOBAaTb U KPUTHKOBATh MPOCTEMIINE TMIIOTE3bI, Pa3MbIIUIATH
HaJ (pakTOpamu, BHI3BIBAIOIUMHI U3MEHYUBOCTD, U OIICHUBATh UX BIMSHHE HAa pacCMaTpUBacMble
BEJIMYMHBI U TPOLIECCHI.

WHTYyUTHBHOE  NpPEACTABIEHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHHUE
3aKOHOMEPHOCTEN M TEHACHLMH CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOHM AJI M3YYEHUS TEOPUU
BEpOATHOCTEH. boinblioe 3HadeHHEe UMEIOT MPaKTUYECKUE 3a/aHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTie BEPOATHOCTH BBOJUTCS Kak Mepa MpaBromnoaoOus ciydaiiHoro coowitus. Ilpu
U3y4eHHH y4eOHOro Kypca 00y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX C paBHOBO3MO>KHBIMH 3JI€MEHTAPHBIMU HCXO/aMU,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M peliaTh Oosee ClIoXHbIE 3amauu. B



yueOHBIN KypC BXOAST HadallbHbIC MPEACTABICHUS O CIYYalHBIX BEIIMYMHAX U UX YUCIOBBIX
XapaKTePUCTHKAX.

B pamkax y4eOHOTO Kypca OCyLIECTBISETCS 3HAKOMCTBO 00yYarOIIUXCS ¢ MHOXKECTBAMH U
OCHOBHBIMH OIEpalUSIMU HaJ] MHOXECTBAMH, PACCMATPUBAIOTCSA MPUMEPhl NMPUMEHEHHS IS
pemieHus 3ajad, a TaKKe HCIOJIb30BaHUS B APYrHX MaTeMaTHYECKHMX Kypcax M y4eOHBIX
npeaMerax.

B 7-9 xmaccax wm3yuaercs yueOHBIH Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIN
BXoIAT paznensl: «lIpeacraBieHue MaHHBIX W OMHCATEIbHAs CTAaTHCTHUKa», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPHKN», «BBeZieHne B TEOPUIO TpadoBy.

Ha u3yuyenue yueOHOTO Kypca «BeposTHOCTh M cTaTucTHKa» otBogutTcs 102 vaca: B 7
kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 kinacce — 34 yaca
(1 gac B HEnEIMIO).

COJEPXKXAHUE OBYUEHUA

7 KUIIACC

[IpencraBiaeHue AaHHBIX B BUiE Tabiaul, auarpamm, rpadukoB. 3amnojHEHue TalnuL,
YTEHHUE U MMOCTPOCHHUE JUarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTrOBbIX). UTeHHe rpadukoB
peanpHBIX TporeccoB. M3BiedeHne mHGOpPMANUK W3 JUATPaMM M TaOJUI, HCIIOJIB30BAaHHE H
WHTEPIIpETALNS JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeaHee apu(METHIECKoe, MEIUaHa, pa3Max, HaubobIee 1
HalMEHblIIee 3HaYeHUs1 Habopa YMCIOBbIX AaHHBIX. [IpuMeps! ciyyailHOH N3MEHUHMBOCTH.

CrnyyaliHbpli SKCIIEpUMEHT (OIBIT) U cllydaiiHoe coObiTHE. BeposTtHOoCTh 1 yactoTta. Poib
MaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B IpHpojie U B obmecrse. MoHeTa u
urpajibHasi KOCTb B TEOPUH BEPOSTHOCTEH.

I'pad, Bepinna, pedpo. Crenens BepiinHbl. Yucio péoep U cymMmapHasi CTeleHb BEpLIMH.
[TpencraBnenne o cszHoctu rpada. Llenu u nukiel. [Iytu B rpadax. O6xon rpada (sinepon
nyth). [IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3agau ¢ noMopto rpagos.

8 KUIACC

[IpencraBienue naHHBIX B BUJE TaOIULL, JUarpaMm, rpadukos.

MHO€ecTBO, 3JEMEHT MHOXECTBa, MNOJAMHOXecTBO. Omnepanuu HaJd MHOXKECTBAMU:
o0beMHEeHHue, IepecedyeHue, jgonoigHeHue. CBoiicTBa omepauuil HaJg  MHOXECTBAMHU:
NEPEMECTUTENIBHOE, COYETaTeNIbHOE, paclpeleauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpau4ecKoro npeacTaBIeHUs] MHOXKECTB JUIsl OMMCAHUS pealibHBIX MPOLIECCOB U SBJICHUH, MPH
peLIeHNH 3a]1a4.

N3mepenune paccenBaHus AaHHBIX. JlUcrepcuss M CTaHJAPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

OneMeHTapHble COOBITHS ciyyaiiHoro omeita. CiydaiiHele coObITHS. BeposTtHocTH
coObITHi. ONBITEI C PaBHOBO3MOXKHBIMHU 3JIEMEHTapHbIMU COObITHSAMHU. Ciy4yailHbI BBIOOP.
CBsi3b ME@XJy MaJlOBEpOATHBIMU M TMPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HPUPOJE,
oOLIeCTBE U HayKe.

JlepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHNUE BUCSYEH BEPILUHBI,
CBS3b MEX]y YHCIOM BepIIMH U yucioMm pédep. [lpaBuno ymHoxeHus. Pemenue 3anmad c
MOMOIIBIO TpadoB.

[IporuBomnonoxxusie coObITHsA. [uarpamma Oitepa. OObenuHEHHE U TEpeceUCHUE
coObiTuil. HecoBmecTHble coObiTHa. DopMysa CIIOKEHUS  BEpOSTHOCTEH.  YcCIOBHas
BepoATHOCTb. [IpaBuio ymHoxenus. HesaBucumseie coObitus. [Ipeacrapnenue skcnepruMeHTa B
BUJE AepeBa. Pemenune 3a1ady Ha HaXO0XKJIEHUE BEPOATHOCTEW C MOMOILIBIO JEpEBa CIy4alHOro
AKCIIEPUMEHTA, TUarpaMm Diiiepa.

9 KUIACC



[IpencraBieHne AaHHBIX B BHJE TAOJUL, AUarpamMmm, rpaguKoB, HHTEpIpETalUs JaHHBIX.
UreHune u nocTpoeHue Tadiuil, JuarpamMmm, rpaduKkoB 10 pealbHbIM JaHHbBIM.

[TepecranoBku u ¢akropuan. CoderaHus u 4uciao codyeraHuid. TpeyronpHUK [lackans.
Pemenue 3aa4 ¢ ucnosp30BaHueM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTh. CllydailHbII BBIOOpP TOYKH U3 (PUTYpHI Ha TUIOCKOCTH, W3
OTPE3Ka U U3 1yTH OKPYKHOCTH.

Hcneitanue. Ycenex u Heyaauda. Cepust ucnibITaHU 10 iepBoro ycrexa. Cepus UCIBITaHUN
bepnymu. BeposTHOCTH COOBITHII B cepun UCTIbITaHUN bepHyu.

CrnyualiHas BEIMYMHA M DPACIPENEICHUE BEPOATHOCTEW. MareMaTHdecKoe OXHJIaHue U
auctiepcusi. [Ipumepsl MaTeMaTH4YECKOTrO O0XXHAAHMS KAK TEOPETUYECKOrO0 CPEJHEro 3HAa4eHUs
BEJIMYMHBL. MaTeMaTu4yecKkoe 0KUIAaHUE U JUCIIEPCHs CIy4alHOM BEIMYHMHBI «YUCIIO YCIIEXOB B
cepuu ucnbiTanui bepHynm.

[TonsiTue o 3akoHe OGonbIIMX yucen. M3Mepenue BeposSTHOCTEH ¢ TOMOIIbIO YacToT. Poib
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTbD U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHoCTHBIE pe3yJbTAaThl OCBOCHHUS IMPOrpaMMbl ydeOHOro Kypca «BeposiTHOCTH U
CTAaTUCTUKA» XapaKTEPUIYIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJIb30BAaHUIO ATUX JOCTIKEHUM B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEH TpaKAaHMHA M pealu3allid ero IMpas,
MPEACTABICHHEM O MAaTEeMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEyp TPakIaHCKOTO 0o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JOCTHKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHIIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€e BOCIMTAHUE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHHM MPAKTUYECKUX 3aqad MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYE€CKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpoQecCUOHANBHON IeATEeTbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIMBHUAYAIHHOM TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAILHOMY U OJCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33724, PEIICHHH, PACCYKICHUH, YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHEHTAIe B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTAloB €€ pa3BUTHUS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMATHKUA M MaTEMaTHYECKON



KyJIbTypOH Kak CpEICTBOM TIIO3HAHUS MHUpA, OBJAJACHHUEM MPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATEIbCKOM eITEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, GopMUpPOBaHMEe  KYJAbTYPbl  30POBbS W
IMOLMOHAIBHOIO 0JIAr0MoJIyYHs:

TOTOBHOCTBIO TNPUMEHATh MaTeMaTHYeCKHWE 3HAHHUS B HMHTEpPECaX CBOETO 370POBBS,
BEJICHHS 3/I0POBOrO 00pa3a >KMU3HH (3J0pOBOE MHUTAHME, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryisipHas (QHU3MYecKass aKTUBHOCThH), C(POPMHUPOBAHHOCTHIO HaBBIKa pediIeKcHH,
NPU3HAHUEM CBOETO ITPaBa Ha OLUIMOKY M TAKOTO K€ IpaBa JAPYroro 4eIoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHEHTalluel Ha NMPUMEHEHWE MAaTeMaTHYeCKUX 3HAHWH IS PelIeHHs 337a4 B 001acTH
COXPaHHOCTH OKpY’Karolleld Ccpeabl, IUIAHUPOBAHHUS IIOCTYIKOB M OLEHKHM HX BO3MOXKHBIX
HOCJICACTBUM JJIS1 OKPY’KAIOIIEH Cpe/bl, OCO3HAHHEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTel UX PEleHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JEeSTEIbHOCTh, B TOM YHCIE YMEHHUE YYHTHCS Y IPYTUX
Jro/iel, MpUOOpeTaTh B COBMECTHOW JIESITEIPHOCTH HOBBIE 3HAHMS, HABBIKA U KOMIIETCHIINU U3
OIIBITA PYTHX;

HEOO0X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHA, B TOM 4Yucie (HOPMYIHUPOBATH UICH,
HOHSTHS, THIIOTE3bl 00 0OOBEKTaX W SABJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
neGUIHUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHHUMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOyIOImUil KOHTPMEp, KOPPEKTUPOBAaTh NMPUHUMAEMbIC PEIICHUS U
JeWcTBHA, OPMYIHPOBATH U OLICHUBATh PUCKHU U TOCIEACTBHSA, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

® BLBUIBJIATH U XapaKTCPU30BATH CYIICCTBCHHBLIC IMPU3HAKHM MAaTCMATUYCCKUX 06”I)GKTOB,
MOHSTUM, OTHOIIEHUH MEXIy MOHATHUAMH, (DOPMYIMpPOBATH OINpPENEICHUS TMOHSATH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS ISl 0000ILEHHS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

e BOCIPUHMMATh, (pOopMynupoBaTh U HPeoOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIIATENbHBIE, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NMPOTUBOpEUns B (aKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUSAX, NpeIslaraTb KpPUTEPUU IS BBIABICHMS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeNIaTh BBIBOJABI C UCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKJIEHUH (IpSIMbIE U OT MPOTUBHOIO),
MMPOBOAUTL CaMOCTOSATCIBHO HECIOXHBIC O0Ka3aTCJIbCTBA MATCMATHYCCKUX Q)aKTOB,
BBICTPAaNBaTh apryMEHTAlUIO, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCcCYXICHUS;

e BpIOMpaTh CHoOcO0 pemeHus yuyeOHOH 3anaud (CpaBHMBATHh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMINNA C y4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

® JCHOJIB30BaTh  BONPOCHI  KaK  HCCIEAOBATEIILCKUHA  MHCTPYMEHT  IO3HaHUS,

(dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE MPOTUBOpPEUNE, TPOOIeMy, CaMOCTOATEIbHO



YCTaHaBJIMBATb MUCKOMOC U JAaHHOC, (bOpMI/IpOBaTB runoTe3y, apryMCHTUPOBATL CBOMO
MIO3HIINIO, MHCHUE;

MPOBOAMWTH IO CAMOCTOSITENILHO COCTABIIGHHOMY IUIAHY HECIIOKHBIH OJKCIIEPUMEHT,
HEOOJIbIIIOE  KCCIICIOBAHWE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

camMocCTosITeNIbHO  (hopMynupoBarb O0OOMIEHHMS W BBIBOJIBI IO  pe3yJbTaTam
NPOBEIEHHOTO HAONIOJICHHS, MCCIECIOBAHUS, OICHUBATH JIOCTOBEPHOCTh IOJIyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA,

POTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEITOIOKCHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peLIeHMs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh opMy mpeAcTaBlieHuss WH(GOPMALIUK U WLTIOCTPUPOBAThH pelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAAEKHOCTh MHOOPMAIMH MO KPUTEPHUSIM, MPEIIOKECHHBIM yYUTEIeM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENHLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIIPUHUMATh M (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMH M IECISIMU
OOIleHHs, SICHO, TOYHO, T'PaMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEUICHHUs 3a]a4d, KOMMEHTHPOBAThH
HOJTYYCHHBIH Pe3yJIbTaT;

B X07e 00CYXIEeHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYXIaeMOil TE€MbI, TIPOOIEMBI,
pemaemMoi 3a/1aun, BHICKA3bIBATh MJIEH, HAICJICHHBIE HA MOUCK PEUICHHUs, COTIOCTABIISATh
CBOM CYXJICHHSI C CYXICHUSIMHU JIPYTUX YYaCTHUKOB JHAIOra, OOHApYyKUBaTh Pa3INuue
U CXOJICTBO TMO3WIHH, B KOPPEKTHOW ¢opme (OpMYIHpPOBATH PA3HOTIIACUS, CBOU
BO3PaXKEHHUS;

NPECTaBIATh PE3YJIbTATHI PEIICHUS 3aJa4yM, SKCIEPUMEHTA, UCCIEIOBAHMS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 33734 MPE3CHTAlMH |
0COOEHHOCTEH ayTUTOPUH;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYAIILHOW paboThI IpH
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 11€Jb COBMECTHOM JEsTEeIbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHON
paboThl, pactpeAesaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (hopMmax paboThl (00CykaeHNsI, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U JPYTHUE), BBIMIOIHITH CBOKO YaCTh PaOOThl M KOOPJUHUPOBATH CBOM JEHCTBHS
C IpYT'MMH YJI€HaMH KOMAaH[bI, OLIEHMBATh KaYeCTBO CBOETO BKJIJa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, alTOPUTM pelleHus 3agaud (WIM ero 4YacTh),
BbIOMpaTh CHOcOO peleHus ¢ Y4YETOM HMEIOLIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEHM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTEJLJIEKT:



® BIAJECTHh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoLlecca M pe3yibTara PerieHus
MaTeMaTH4YeCKOM 3a71auM;

® [PEABUACTH TPYIAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUU 3a4a4yd, BHOCHUTH
KOppeKTI/IBBI B ACATCIBHOCTh HAa OCHOBEC HOBBIX OGCTOHTGHBCTB, HaﬁHGHHLIX OH_II/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

L] OILICHHUBATh COOTBECTCTBHC pe3yJ15TaTa JCATCIIBHOCTU HOCTaBJIeHHOfI oein u YCJIOBI/IHM,
O6’b$ICH$ITB HpI/I‘II/IHbI JOCTHIXKCHUSA WIN HEAOCTHUXKCHUA 1ICJIN, HAXOAUTH OH_II/I6Ky, aBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 7 KJjacce oO0y4aromMiics MOMYYHUT CIEAYIOUIUE MpPEIMETHBIC
pE3yJIbTaThL:

Uurath uHpOpPMALKIO, MPEICTABICHHYI0 B TaliMIaX, HAa JuUarpamMMax, MHpEACTaBIATh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUThH IHUAarpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTrOBBIC) II0
MacCUBaM 3HAYECHUM.

OnuceiBaTh M HWHTEPIPETHPOBATH pEallbHbIE YHCIOBBIC JIaHHBIC, MPEACTABICHHBIE B
Ta0JIMIaxX, Ha JHArpaMMax, rpadukax.

Hcnonp30BaTh [ ONHCAHMS JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTHKHU: CpEIHEe
apupMeTHIecKoe, MeIaHa, HauOoJbIlIee U HANMEHBIIIEe 3HAUCHUS, pa3Max.

HmeTs mpeacTaBieHUE O CIy4yallHOM W3MEHYMBOCTU Ha MpUMeEpax LeH, (U3NYEeCKHX
BEJIMYMH, AaHTPOIIOMETPUYECKHX JaHHBIX, HMMETh TPEACTABICHHE O CTAaTHCTUYECKOMH
YCTOMYUBOCTH.

K xonimy oOyuenuss B 8 kiacce OOydYarOMIMIICS TMOJYYUT CICAYIOIIUE MPEIMETHBIE
pPE3yIbTaThI:

W3Bnekatp u mpeoOpa3oBbIBaTh HH(OpMAIMIO, TPEACTABICHHYIO B BHJIE TaOIHII,
nuarpamm, rpadukoB, MPeACTaBIATh JaHHbIE B BHJIE TAOIUIL, TUarpamm, rpaQuKoB.

OnwuceIBaTh JaHHBIE C TOMOMIBIO CTATUCTUYECKHUX TOKa3aTeNel: CPeIHIX 3HAUCHUH 1 Mep
pacceuBanus (pa3mMax, JUCTIEPCHUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxomuTe 9acTOThl YMCIOBBIX 3HAYEHWH W YacTOTHI COOBITHI, B TOM YHCJIE IO
pe3ynbTaTaM U3MEpeHU U HaOII0ICHHIA.

HaxomuTe BeposSTHOCTHM ciay4yallHBIX COOBITUH B  ONbBITAX, 3Has BEPOSATHOCTU
DIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMNBITAX C PAaBHOBO3MOXKHBIMH JIIEMEHTAPHBIMH
COOBITHUSIMH.

Hcnonb3oBate rpaduueckie MOJENU: JEPeBO CIy4alHOTO SKCHEPUMEHTA, JUarpamMmbl
DOlinepa, ynciaoBas mnpsmasi.

OnepupoBaTh MOHATHSIMH: MHOKECTBO, MOJMHOXKECTBO, BBHITIONHATH OMNEpAllUd HaJ
MHOXECTBaMU: OOBEIMHEHHUE, MEepecedeHue, IOMOTHEHHE, TEPEUUCIIATh JIEMEHThl MHOXECTB,
MPUMEHSTh CBONCTBA MHOKECTB.

Hcnonp30BaTe Tpaduueckoe MPEACTaBICHHE MHOMKECTB M CBA3€H MEXIy HHUMH IS
ONUCaHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIE NPU PELICHUM 3ajad W3 JAPYIHX Yy4eOHBIX
NPEMETOB B KYPCOB.

K koHiy oOyuenus B 9 kiacce oOydaroluiics MOMYyYUT CIENyIOIIUE MpeAMETHbIE
pe3yJIbTaThI:

W3Brnekatb W TpeoOpa3oBbIBaTh HH(POpPMANHMIO, TPEACTABICHHYI B  Pa3IUYHBIX
UCTOYHMKAX B BHUJE TAaONHWI, AMArpamMm, TpapuKoB, MPEICTABIATH JaHHBIE B BHUJAC TaOJHII,
quarpamm, rpadukos.

Pemrate 3amaun opraHM30BaHHBIM IEpeOOPOM BApUAHTOB, a TAKXKE C HCIOIH30BAHUEM
KOMOHMHATOPHBIX MTPABUII U METOIOB.

Hcmonp30Bath onucaTenbHble XapaKTEPUCTUKU IS MACCHBOB YHCIIOBBIX JaHHBIX, B TOM
quCie CPeHUE 3HAYECHUSI U MEPbl paCCEUBaHUSI.



HaxoauTe 4acToThl 3HAUEHH U YaCTOTHI COOBITHS, B TOM YHMCIIE TOJB3YSICh pe3yabTaTaMu
MPOBEAEHHBIX U3MEPEHUN 1 HAOTIOCHUH.

HaxoauTe BEpOSTHOCTH CIy4alHBIX COOBITHM B HM3y4YCHHBIX OIBITaX, B TOM YHUCIE B
OMBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSAMH, B CEPUSX UCIBITAHUNA IO NEPBOTO
ycnexa, B CepusaxX UCHbITaHUuN bepHyiu.

HmeTs npencTaBiieHuE O CIIy4aliHON BEJIMYUHE U O PACIPEIEICHUHA BEPOATHOCTEN.

HmeTtpb mpencTaBieHHE O 3aKOHE OOJIBIIMX YHCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CJlydyaifHOM M3MEHUMBOCTHU U O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3jaesioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesl
bubmuorexa [JOK
1 Hpencranenue naHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Ornucarenbhas craTucTuika 8 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Corydaidnas HSMCHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiilHOTO 4 1 bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
6 O0001enue, cucTeMaTH3alusa 3HaHUH 5 2 hitps://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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8 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThI pecypesI
bubmuoreka [JOK
. HosTopenne kypca 7 knacca 4 https://m.edsg).ruﬂf417fb2
9 OmnucarenpHas craTucTUKa. PaccenBanue 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fbh2
bu6mmoreka [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTh CitydaitHOTO COOBITHS 6 1 ﬁggg?/ﬁeezzcﬂ)orﬁﬂ 417f02
bubmuorexa [JOK
5 Baenenue B Teopuro Fpa(I)OB 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Catyuaitapie coObITus 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
7 O06o00meHre, cucTeMaTU3amus 3HaHUH 4 2 hitps://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 5 1

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Bubnuoreka IIOK
1 Hosropenne kypea 8 knacca 4 https://m.edscﬂ).ru/7f41a302
bubnuoreka IIOK
2 DIIEMEHTHI KOMOHHATOPHKH 4 . https://m.edsc%.ru/7f41a302
bubnunoreka LIOK
3 I'eomeTpuyeckas BEpOSATHOCTh 4 hitps://m.edsoo.ru/7f41a302
bubnuoreka [{OK
4 Henprranus bepiyuim 6 1 https://m.edsoo.ru/7f41a302
5 CryualiHas BeJIMYMHA 6 Bubmuorexa LIOK
i https://m.edsoo.ru/7f41a302
bubmmoteka IIOK
6 Obodmerme, KoHTpOTH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

[NPOTPAMME



https://m.edsoo.ru/7f41a302
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
No KonuyecTBo yacoB Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Kourpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [IpencraBneHue JaHHBIX B 1 bu6mmoreka [IOK
TabIHIax https://m.edso0.ru/863ec1f8
2 [IpakTrueckue BbIYNACIEHUS 110 1 bubnnorexa [HOK
TaOJIMYHBIM TAHHBIM https://m.eds00.ru/863ec324
3 H3BneyeHne u HHTEPIIpETALUA 1 bubnnoreka [JOK
TaOJUYHBIX JTaHHBIX https://m.edsoo.ru/863ec78e
4 [TpakTrueckas padota "Tadmuibr" 1 1
I'pacduueckoe npencraBieHue
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bu6mmoreka [IOK
CTOJIOMKOBBIX (CTOJIOUATHIX ) https://m.edsoo.ru/863ed18e
JUarpaMm
o | oo morpome mpmen | B orea 10K
https://m.edso0.ru/863ed602
JUarpaMm
7 [IpakTuueckas padbora 1 1 bubnnoreka [JOK
"Ilnarpammbr" https://m.edso0.ru/863ed72e
8 Yucnossie HaOopel. CpenHee 1 bubnuorexa [IOK
apupMeTHIecKoe https://m.edso0.ru/863ed846
9 Yucnosslie HaOopel. CpenHee 1 bubnuorexa [IOK
apupMeTHIecKoe https://m.edso0.ru/863ed846
10 Menauana yucioBoro Habopa. 1 bubnnorexka [JOK
Y CcTONYHUBOCTh MEAHUAHBI https://m.edsoo.ru/863edb3e
11 Menaunana 9ucioBoro Hadopa. 1
VYV cTOMUUBOCTh ME€IUAHEI
12 [Tpaktrueckas padota "Cpennue 1 1 bubnuorexa [JOK

3HayeHus"

https://m.edso0.ru/863edc6a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a

HauOonrpliee 1 HauMEHbIIIEE

13 3HAYEHUS YUCIIOBOTO Habopa bubmorexa [IOK
: https://m.edsoo.ru/863ee07a
Pazmax
Haubounpiiee 1 HanMeHbIIee
14 3HAUEHUS YUCIIOBOTO HAbopa.
Pazmax
HauGosnpiiee 1 HanMeHbIIee
15 3HAYEHMsI YUCITIOBOTO Habopa.
Pa3zmax
o | Someemaas s o B LOK
o https://m.edso00.ru/863ee390
OmnucarenpHas CTaTUCTHKA
17 CnyuaiiHast ©3MEHYUBOCTD bubnuoreka [IOK
(mpuMepsbI) https://m.edsoo.ru/863ee4bc
18 YacroTa 3HaYCHHI B MacCUBE bubmuorexa [JOK
JTAHHBIX https://m.edsoo0.ru/863ee69c
19 TpynmupoBka bu6mmoreka [IOK
https://m.edso0.ru/863ee9d0
20 I'ucrorpammel
bu6nmoreka [JOK
21 Prerorpambt https://m.edsoo.ru/863eeelc
29 [IpakTuueckas padbora bubnnoreka [JOK
"CnyyvaiiHasi ©3MEHUYHUBOCTH" https://m.edso0.ru/863eecc8
5 Ihererameme e Bumnoreka LIOK
https://m.edso0.ru/863eef52
OMOIIIbIO Tpada
CreneHb (BaJIGHTHOCTbD)
24 BepmuHbL. Yucno pédep u bubmuorexa [JOK
CyMMapHasi CTETICHb BEPIIUH. https://m.edso0.ru/863efOba
Llens 1 UK
o5 Hens u k. IlyTs B rpade. bubnuoreka [IOK

[IpencraBneHue o CBI3HOCTH

https://m.eds00.ru/863ef236



https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236

rpada

26 [IpencraBnenue 06 1 bu6mmorexa [IOK
OPHEHTHPOBAHHBIX rpagax https://m.edso0.ru/863ef3b2

27 CrnydaiiHbI{ OTIBIT U CITy4yaliHOE 1 bubnmoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 9acToTa COOBITHSL.

o8 Posnp ManoBeposTHBIX U 1 bubmumoreka [IOK
MPAKTHYECKH JOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHIA B IPHPOJIC U B OOIIECTBE

29 Momnera u HrpaibHas KOCTE B 1
TEOPHUH BEPOSTHOCTEH

30 [IpakTuueckas padbora "Hacrora 1 bubnnorexa [JOK
BbINajcHus opia https://m.eds00.ru/863ef8a8
KonrtponbHas pabora o remMam

31 "Cny4aitHasi U3BMEHYHBOCTb. 1 bubnuoteka [JOK
I'padbr. BepostHocTb ciryqaiftHOTO https://m.edso0.ru/863f0186
coobITHS"

30 [ToBTOpeHnue, 06061IEeHNE. 1 bubnnoreka [JOK
[IpencraBneHne TaHHBIX https://m.edso0.ru/863efa24

33 [ToBTOpeHnue, 06001IIEeHNE. 1 bu6nmoreka [JOK
OmnwucarenbHas CTAaTUCTHKA https://m.edsoo.ru/863efbaa

% Bepontmoors cayaainore ) ubmiorera LIOK

https://m.edsoo.ru/863efecO
COOBITHS
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 [IpencraBienre TaHHBIX. 1 bubnnoreka [JOK
OnucarenbHasi CTaTUCTUKA https://m.edso00.ru/863f029
5 Crny4aitHast ”3aMeHunBOCTh. CpeHue 1 bubnuotexa [JOK
YUCI0BOro Habopa https://m.edsoo.ru/863f03fc
3 Crny4aitasie coObITUsA. BepositTHocTH 1 1 bubnnoreka [JOK
Y4aCTOThI https://m.eds00.ru/863f0578
Kitaccuueckue moenu Teopuu
4 BEPOATHOCTE: MOHETA U UTPATbHAS 1 bubmorexa HOK
P ' P https://m.edso00.ru/863f076c
KOCTh
bu6mmoreka [IOK
5 1
Oricionetis https://m.eds00.ru/863f0a50
bu6mmoreka [IOK
6 1
Jlucniepens ncsosoro Hadopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKIIOHEHUE YHCIOBOIO 1 bubmuoreka [IOK
Habopa https://m.edso00.ru/863f0bfe
8 JlnarpaMmMbl paccernBaHUs 1 bubmorexa LHOK
P P https://m.eds00.ru/863f0ea6
bubmuoreka [JOK
9 M 1
HOIKECTBO, HOAMHONKECTEO https://m.eds00.ru/863f1180
Onepanuu HaJ MHOKECTBAMH:
patt 8 bubmuorexa [JOK
10 o0BeAMHEHHE, TIEPECEUCHHE, 1

JOTOTHEHNE

https://m.edso0.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
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CaoiicTBa onepanuii HaJl
MHO>KECTBAaMH: TIEPEMECTUTENBHOE,

bubmuorexa [JOK

11
coYeTaTeIbHOe, pacpeaeIuTeIbHOE, https://m.eds00.ru/863f1784
BKJIIOYEHHUS

12 I'padmueckoe npencraBieHue bu6mumorexa [IOK
MHOKECTB https://m.edso0.ru/863f198c

13 KoHTposbHas pabota 1mo Temam
"Craructuka. MHOXecTBa"

14 OnemenTapHble coObITHsL. CydaliHble bubnnorexa [HOK
COOBITHSA https://m.edsoo.ru/863fldec
bimaronpusgrcts ne

15 3JIeMeHFT)a HbIE ZZ(;IEITI/ISI bubmmorexa LHOK

P - https://m.edso0.ru/863f1dec
BepositTHocTH COOBITHI
braronpusgrcts ne
16 aneMeHI;a HbIE ZI)O61:1T1/191 bubmmorexa [IOK
P o https://m.eds00.ru/863f1f72
BepositHocTH coObITHI
OMnBITHI ¢ PAaBHOBO3MOXXHBIMU
17 SIIEMEHTAPHBIMHU COOBITHSIMHA bubmmorexa [IOK
. pu ' https://m.edso00.ru/863f21ca
CrnyualiHblii BBIOOD
OMBITHI ¢ PABHOBO3MOXHBIMU
18 DJIEMEHTAPHBIMHU COOBITHSIMU bubmmorexa [TOK
. P . ' https://m.eds00.ru/863f21ca
CrnyualiHblii BEIOOD
[TpakTrueckas padota "ONBITHI C

19 aBHOBO3MOKHBIMU DJIEMEHTAPHBIMU bubmorexa [TOK
P \ P https://m.edso00.ru/863f235a
COOBITHAMA

bu6mmorexa [IOK

20
Hlepeso https://m.edsoo.ru/863f2a4e

21 CBoiicTBa jepeBa: €MMHCTBEHHOCTh bu6mmorekxa [IOK



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e

IyTH, CyLIECTBOBAHUE BUCAUEH
BEPUINHBI, CBSI3b MEXKY YUCIOM
BEpILUH U 4nciaoM péodep

https://m.edsoo.ru/863f2bac

22 [IpaBusio ymMHOXeHUS bubmoreia OK
P ™ https://m.edso00.ru/863f2cd8
bubmuorexa [JOK
23 Hpapiio ymHOKeHs https://m.eds00.ru/863f2e36
bu6mmoreka [IOK
24 HpotuBononosoe cobbrrue https://m.edso00.ru/863f2f8a
o5 Huarpamma Ditnepa. O0be1uHEHNE U bubnuorexa [JOK
MePECCUCHHUE COOBITUIM https://m.edso0.ru/863f3214
26 HecoBmectabie coObiTHs. Dopmyna bubnuorexa [JOK
CJI0’KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmectabie coObiTus. Dopmyna bubnmnoreka [JOK
CJI0’KEHUS BEPOSTHOCTEN https://m.eds00.ru/863f3764
[TpaBuiI0 YMHOKEHUS BEPOSITHOCTEH.
28 YEJ'IOBHa}Iy::Ie OSITHOCTh ’ bubmorexa HOK
P ' https://m.edso0.ru/863f38ae
HezaBucumblie coObITHS
IIpaBuno yMHOKEHUSI BEPOSITHOCTEM.
29 yIC)J'IOBHaSIyll:Ie OSITHOCTh ’ bubmorexa [JOK
p ' https://m.eds00.ru/863f3b06
He3zaBucumplie coObITHS
[IpencraBienue ciydaifHOro bubmuorexa [IOK
30
SKCIIEpUMEHTA B BHJIE JIEpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciaydaitHOro bubnuorexa [IOK
JKCIIEpUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/863f3f20
[ToBTOpeHme, 0600IICHNE.
bu6mmorekxa [IOK
32 [IpencraBneHue qaHHBIX.

OnucarenpbHas CTaTUCTUKA

https://m.edsoo.ru/863f4128
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bubmuorexa [JOK

33 Hosroperne, obobumenne. Ipager L https://m.eds00.ru/863f4312
KonrtponbHas padora mo remam
34 "CiyqaitHbie coObITHS. BEpOATHOCTS. 1
I'padpur”
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/863f4312

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Nem/m  Tema ypoka Kourpoabnbsie IIpakruueckue Aara mupposkie
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
L Hpencranierme AaHHRX 1 https://m.edsoo.ru/863f47ea
2 OnucarenpHas CTaTUCTUKA 1 bubmmorexa [JOK
https://m.eds00.ru/863f47ea
3 Onepanuu Haj COOBITUIMU
4 HezaBucumocTs coObITHI
5 KombunaropHoe npaBuiio 1 bubnnoreka [JOK
YMHOKEHHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @axkTopuall. 1 bubnuoreka [IOK
CoueTtaHus U YUCIIO COUYETAHUN https://m.edso00.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromerii Hackas 1 https://m.eds00.ru/863f5014
[TpakTnyeckas pabora
8 "BeruncieHne BEpOSITHOCTEH € 1 1 bubnnoreka [JOK
UCTIO0JIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(byHKUINH 37IeKTPOHHBIX Ta0muI"
I'eomeTpuueckas BEpOSATHOCTD.
9 CrnyvaiiHblii BEIOOp TOUKH U3 1 bubnnoreka [JOK
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5884
U3 JyI'¥ OKPYKHOCTH
10 ['eomeTpuyeckas BEpOSTHOCTD. 1 bubnnoreka [HOK

Crnyvaiinblii BIOOp TOUKH U3

https://m.edsoo.ru/863f5a50



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
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(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyT'H OKPYXHOCTH

I'eomerprueckast BEpOATHOCTb.
Crny4aiinelii BEIOOp TOUKH U3

bu6mmoreka [IOK

11
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 JIyTU OKPY>KHOCTHU
['eomeTpuyeckas BEpOSTHOCTb.
12 Ciy4aifHbIi BBIOOpP TOUKH U3 bubnnoreka [JOK
(GuUrypsI Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.eds00.ru/863f5e10
U3 JIyTU OKPY>KHOCTH
HcnbiTanue. Ycnex u Heyaaya.
13 Cepust MCTIBITAaHUH 70 TIEPBOTO bubmorexa HOK
P HO Hep https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanue. Ycnex u Heyaaya.
14 Cepus ucIbITaHUN 10 TIEPBOTO bubmmorexa [OK
P #O Hep https://m.eds00.ru/863f6356
ycnexa
HcnwiTanue. Ycenex u Heyaaya.
15 Cepus ucnbITaHUH 10 IEPBOTO
ycnexa
Hcnsitannsa beprysmm.
16 BeposiTHOCTH COOBITHH B cepuu bubmorexa HOK
P N P https://m.eds00.ru/863f64d2
ucnblTaHui bepHynm
Hcnsitanusa beprysmm.
17 BepositTHocTH COOBITHI B cepun bubmmorexa [JOK
p 5 p https://m.edso0.ru/863f6680
ucnbiTaHuil beprynm
18 [IpakTuueckas padora "McnpiTanus bubanorexka [JOK
bepnymu" https://m.eds00.ru/863f67de
19 CryvaifHasi BeJTMYMHA U bubmuorexa [JOK



https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

pacnpenesieHue BEpOSATHOCTEN

https://m.edso0.ru/863f6bh44

MatemaTtuueckoe OXXHIOaHUEC U

bu6mmoreka [IOK

20
JUCIIEPCUS CIIy4alHOM BEIIMYHUHBI https://m.eds00.ru/863f6da6
[Tpumepsl MaTeMaTUYECKOTO
21 0KHUJIaHUS KaK TEOPETHYSCKOIO bubmorexa [IOK
A p https://m.edso0.ru/863f6f86
CPEIHET0 3HAYCHUS BETUIMHBI
bu6mmorexa [IOK
22 IT o
OHATHE © SAKOHE DOIBIIIX HHCCH https://m.edsoo.ru/863f72c4
93 N3mepenne BepoATHOCTEN C bubnuotexa [JOK
IMOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [Ipumenenue 3akoHa OOIBIINX bubnuorexa [IOK
qHCel https://m.edso0.ru/863f7116
o5 O060011eHne, cucTeMaTu3alus bubnnoreka [JOK
3HaHui. [IpencraBnenne naHHbIX https://m.edsoo.ru/863f783c
26 O00011en1Ee, CHCTEMAaTH3 AU
sHaHui. OnucaTeabHas CTaTUCTHKA
O06006111EH1E, CHCTEMATU3AIHS
27 3gagui. [IpencraBnenne qJaHHBIX bubmorexa LOK
- Hpeal A ) https://m.edso0.ru/863f893a
OmnucarenbHas CTaTUCTHKA
O0001IeHNEe, CHCTEMATA3ALUA
28 3HaHu#. BeposaTHOCTE ciydaiiHOTO bubmiorexa LIOK
- BeP yi https://m.edso00.ru/863f7a4e
CcOOBITHS
O0001IeHNEe, CHCTEMATA3ALUA
29 3HaHUU. BeposTHOCTH ciyyaifHOTO bubnmoreka [JOK
COOBITHS. DIIEMEHTEI https://m.edso00.ru/863f7c9c
KOMOMHATOPUKH
30 O06o0meHne, cucTeMaTr3aus bubnmuorexa [JOK

3HAHUN. DIIEMEHTHI

https://m.edsoo.ru/863f7e54
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https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54

KOMOMHAaTOPUKHU

O00011eH1Ee, cCUCTEMATH3aLUs
3HAHUU. DIIEMEHTEI

31 .
KoMOuHaTopuku. CiyualiHble
BEJIMYMHBI U pacrpeaciieHus
O00011eH1Ee, cCUCTEMAaTH3ALUs

32 3HaHui. CiryyaiiHble BEJIMYUHBI U
pacrmpenenenus

33 HroroBast kKoHTpoIbHAs paboTa

34 O0001IeHrEe, cCUCTEMAaTA3ALUS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/863f8408

bu6mmoreka [IOK
https://m.edsoo.ru/863f861a

bubmuorexa [JOK
https://m.edsoo.ru/863f8b56
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KUIACC
Kon .
pOBepsIEMOro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
9) BeposiTHOCTB U cTaTUCTHKA
YuraTh HHPOPMALIUIO, IPECTABICHHYIO B TA0JINLAX, HA JUarpaMMax,
5.1 NPEACTaBIATh JaHHblE B BUAE TaOJMIL, CTPOUTH JAMArPAMMBbI
(cronbOukoBbIe (CTONOUATHIE) U KPYTOBbIE) 110 MAaCCHBaM 3HAUYECHUN
59 OnuceiBaTh M MHTEPIPETUPOBATh PEAIbHBIE YHUCIOBBIC JaHHBIE,
' MpeJCTaBICHHbIEC B TAOJIMIIAX, HA TUAarpaMMax, rpapukax
Hcnons3oBatk Ui OIMCAHHUS JTAHHBIX CTaTUCTUYECKUE
5.3 XapaKTepUCTUKH: CpefHee apupMeTnyeckoe, Meanana, Haubobliee U
HauMEHbIIIee 3HAYEHUS, pa3zMax
Nmets npencrasieHne o Ciy4aliHOM M3MEHYUBOCTH HA MPUMEpax LEH,
5.4 (Gu3MYeCKUX  BEIMYUH, AHTPOIIOMETPUYECKUX  JIaHHBIX, HMMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUMBOCTH
8 KUIACC
Kon .
poBepsIeMoro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
5 BeposiTHOCTB UM cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MHPOPMALUIO, MPEICTABICHHYIO B
5.1 BUJE TaOdMl, auarpamm, rpadukoB, MPeACTaBIATh JaHHBIE B BUJE
TabJMLl, AUarpamMmm, rpaduKoB
OnucelBaTh JaHHBIE C IIOMOIIBIO CTAaTUCTUYECKUX I10KA3aTeJe:
5.2 CpeIHUX 3HAYEHUH U Mep pacceuBaHus (pa3max, JucHepcus |
CTaHJIapTHOE OTKJIOHEHHE)
53 HaxoauTe 4acTOThI YMCIOBBIX 3HAYEHUN W 4acTOTHI COOBITUH, B TOM
quClie TI0 pe3yJibTaTaM U3MEepeHUi U HaOII0AeHU I
HaxomuTh BeposSTHOCTM CilydallHbIX COOBITMI B ONBITaX, 3HAas
5.4 BEPOSTHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
55 Wcnonp3oBath  rpaguueckue  MOJENU:  JEPEBO  CIIy4allHOTO
9KCIIEPUMEHTA, AMarpaMMbl Jijiepa, YuCiIoBas npsmas
OnepupoBaTh MOHATUSMHU: MHOXKECTBO, MOJMHOKECTBO; BBIMOIHATH
56 OlepalMud  HaJ  MHOXECTBaAMU:  OOBEIUHEHHUE, nepecedeHue,
JIOTIOJTHEHUE; IEPEYUCIIATH AIIEMEHThI MHOKECTB, IPUMEHSTh CBOMCTBA
MHOKECTB
Hcnonb3oBarh rpaduueckoe MpeiCcTaBIeHHe MHOXECTB U CBs3ei
5.7 MEX1y HUMH JUJIsl ONMCAHUS MPOLECCOB U SIBJICHH, B TOM YHUCIE MPHU

9 KJIACC

PCHICHUH 3a1a4 U3 APYIrux y"-Ie6HLIX npeaMEcTOB U KYpCOB




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM

NpoBepsaeMoro v
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yjabTara

5 BeposiTHOCTB U cTaTHCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B

5.1 pa3NMYHBIX HCTOYHMKAX B BHJAE TaONHWI, JauWarpamMm, TpaduKoB,
MIPE/ICTaBJIATh IaHHbIE B BUJIE TaOJIUII, TUarpamm, rpagukoB

59 Pemarp 3amaun OpraHu30BaHHBIM MEpeOOPOM BapHAHTOB, a TAKXKE C
MCIOJIH30BAHNEM KOMOMHATOPHBIX MPABUI U METO/I0B
Hcnons3oBarh  ONnMcaTeNbHbIE  XapaKTEPUCTUKUA UL MAacCHBOB

5.3 YUCJIOBBIX JAHHBIX, B TOM YHCII€ CpPEIHHUE 3HAYEHUS U MEpPbI
pacceuBaHus

54 HaxomuTh 4acTOThl 3HAQUY€HHUW W YACTOTHI COOBITHS, B TOM YHCIIE

' MOJIB3YSCh PE3yIbTaTaMH MPOBEIEHHBIX U3MEPCHHUI U HAOIIOICHUI

HaxoauTh BEpOSATHOCTH CllydallHbIX COOBITUIN B U3yUYEHHBIX OIBITAX, B

55 TOM 4YHCJIE€ B ONbITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

' COOBITUSIMHM, B CEpUSAX HCIBITAHUNW JO NEPBOrO ycliexa, B CEpUsix

ucnslTaHui bepnyinu

56 Nwmets NpEACTaBICHHE O CIIy4yallHON BEJIMYMHE M O PACIpPEEICHUU
BEPOSITHOCTEN
Nwmetp mpezacraBieHue o 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU

5.7 3aKOHOMEPHOCTU B CIy4alHOW HW3MEHYMBOCTM M O POJU 3aKOHa

OOJIBIIINX YHCEIT B IPUPOJIC U 0OIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
5 BeposTHOCTb U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOIUI, Auarpamm, rpadukoB. 3arogHEHHE
Ta0JIMIl, YTEHWE W TOCTPOEHUE auarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) W
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX MpoleccoB. VI3BnedueHue
uHpOpMALIMM W3 OUArpaMM M TaOJUI], HMCIIOJIb30BAaHHE M HHTEPIPETALUSI
JTAHHBIX
OrnucarenbHas CTaTUCTUKA: CpeqHee apu(pMeTHYecKoe, MeauaHa, pa3Mmax,
5.2 HanOoJIbIIIee U HaUMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX NaHHBIX. [IprMepsl
CIy4ailHON M3MEHYHUBOCTH
Ciy4aifHbI AKCTIIEPUMEHT (OMBIT) M CiIy4aiiHoe coObITHE. BeposTHOCTH U
5.3 yactoTa. Poib MalloBEpOATHBIX M NPAKTUUECKH JOCTOBEPHBIX COOBITUH B
npupojie u B odmiecTBe. MoHeTa U UrpalibHasi KOCTh B TEOPUU BEPOATHOCTEN
I'pad, Bepmmua, pedpo. Crenenp BepiuHbl. Yuciao pédbep u cymmapHas
54 crerieHs BepmuH. [Ipeacrasnenue o cBszHocty rpada. Llenmn u kel [lytu
B rpadax. OO0xom rpada (sitnepoB myth). llpencraBienue 00
OpUEHTHPOBaHHOM rpade. Pemenue 3agau ¢ momonipio rpados
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBieHne naHHBIX B BUJE TAOIHII, AHArpaMM, rpaduKoB
59 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBo. Omepanuu  Haj
MHOXECTBaMU: 00bEJMHEHNUE, IIepeceuyeHue, JOMOJTHEHNE
53 CBolicTBa onepanuii HaJ, MHOKECTBAMU: NIEPEMECTUTEIBHOE, COUETATENBHOE,
pacnpeaenuTeNnbHOe, BKIOYEHUS
54 Hcnonp3oBanne rpa@nqecxorov NPEJCTaBICHUS MHOXECTB Ui ONHCAHUS
pealIbHBIX MTPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a]1a4.
55 W3mepenune paccemBaHusl AaHHBIX. /lucnepcusi U CTaHAAPTHOE OTKJIOHEHHE
YHCIOBBIX Ha0OpoB. J[narpamma pacceMBaHMs
OneMeHTapHble COOBITUS  ciaydailHoro omblta. CoydaiiHble  COOBITHS.
56 BepostHoctt coOpiTuii. ONBITBI ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
' coobitusiMu. CryuyaiiHbiii BbIOOp. CBSI3p MEXIy MAJOBEPOSTHBIMH U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSIMHU B IIPUPO/IE, OOIIECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€AUHCTBEHHOCTh IYTH, CYIIECTBOBAaHUE
5.7 BUCSTYEH BEPUIMHBI, CBA3b MEX/y YMCIIOM BepIIUH U yucioM péoep. [IpaBuio
yMHOXeHUs. Pemienue 3aa4 ¢ momoiipto rpados
[IporuBomonoxupie coObiTHsA. [uarpamma Ditnepa. OObenuHeHHe U
5.8 nepeceueHre coObiTuil. HecoBMmecTHble coObiTHd. DopMyna CIOXKEHHUS
BEPOSATHOCTEM
5.9 VYcnoBHast BeposiTHOCTB. [IpaBuiio ymHoxenus. HezaBucumble coObITHS
510 IIpencraBneHne »SKCIepUMEHTa B BuUAE JAepeBa. Pemenue 3agad  Ha

HaXO0XJ/IEHHE BEPOSTHOCTEW C MOMOIIBIO JIepeBa CIy4alHOTO SKCIEPHUMEHTa,




JIrarpaMm Oumepa

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
5 BeposiTHOCTB M cTaTuCcTHKA
[IpencraBieHre JaHHBIX B BUJAE TaOIUI, quarpamm, TpaduKoB, HHTEPIPETAIUS
51 naHHBIX. UTeHHE W MmocTpoeHHue Tabiull, auarpaMm, rpaduKoB IO PeaIbHBIM
JTAHHBIM
5.2 [TepecranoBku U hakTOpHUa
5.3 CoueraHus ¥ YUCIO COYCTAHUM
5.4 Tpeyronbnuk [lackans. Pemenne 3aad ¢ uCroiib30BaHuEM KOMOMHATOPUKH
55 I'eomerpuueckas BeposATHOCTb. CilydailHbIA BBIOOp TOYKHM U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KAa U U3 YT OKPYKHOCTHU
5.6 Wcneitanue. Yenex u Heynaya. Cepusi HCIIBITaHUM /10 IEPBOTO ycrexa
57 Cepus ucneitanuii bepaymum. BeposTHOCTH cOOBITHI B CEpUM MCIBITAHUN
bepnyinu
5.8 CrnydaiiHasi BeJIMYMHA U pacIpe/iesIeHue BEpOSITHOCTEN
59 Matemaruueckoe oxxkugaHue U aucnepcus. llpumepsl MareMaTHdyeckoro
0’KMJIaHUSI KaK TEOPETHYECKOr0 CPETHEr0 3HAUCHUS BEJTUUHHBI
510 MareMaTtuueckoe OKUJAHUE M JUCHEPCUs CIy4YalHOM BEJIMYHUHBI «UYHUCIIO
YCIIEXOB B CEpHUM MCHbITaHUN bepHymm»
511 [Tonsitue o 3akoHe OonbmMX yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIBIO

yacToT. Poip 1 3HaUeHue 3aKoHa OOJIBIIMX YHCET B npupoac u O6H.ICCTB€




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NpoBepseMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, MOAMHOXKECTBO, ONEpaluu
HaJ MHOXECTBAMH;, YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, IIUKJI, IPUMEHATh UX MPU PELICHUU 337a4; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe TMpEACTaBICHWE MHOXECTB Ui OINUCAaHUS  PEabHBIX
MIPOLIECCOB U SIBJICHUH, IPU PEHICHUH 33]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHHe OmnepupoBaTh IOHATUAMU: OIpPEACIICHHE, aKCUOMa, Teopema,
JI0Ka3aTeIbCTBO; ~ YMEHUE  paClO3HABaTb  WCTUHHBIE W JIOXKHBIC
BBICKA3bIBAaHUSA, IPUBOAUTH NPUMEPBl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUA U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue omnepupoBaTh IOHATUSMHU: HAaTypaJbHOE 4YHUCIIO, IPOCTOE U
COCTAaBHOE YHCJIO, JETUMOCTb HATYpaJbHBIX YUCEJI, IPU3HAKU JEIUMOCTH,
IeJI0€ YMCII0, MOAYJb YHCia, OOBIKHOBEHHAs IpoOb M JecATHYHAs IpooOs,
CTaHJApTHBIA BUJ YMCIa, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIO,
apu(MeTHUeCKUl KBaJpaTHBIH KOPEHb; YMEHHUE BBINOJIHATH ACUCTBUS C
YHCIaMHU, CPaBHMBATh M YNOPSAAOYMBATH YHUCIA, MPEACTABIATh YMCIa Ha
KOOP/MHATHON NpsAMOH, OKPYIVIATh YUCIA; YMEHUE JAeiaTh NPUKUIKY U
OLIEHKY pe3yJibTaTa BEIYUCICHHH

YMeHue onepupoBaTh IMOHATHUSAMHU: CTENEHb C LEIbIM II0Ka3aTeleM,
apudMeTHUeCKUi KBaJpaTHbIM KOPEeHb, MHOTOUWIEH, alredpandeckas Apoos,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTeNeHu OoJblle
eIMHUIIbI; YMEHHME BBINOJIHATH pacuéTsl MO (GopMysaM, Mpeodpa3oBaHUs
LEJNBIX, JPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSMH,
pa3j0KeHNe MHOIOWIEHAa HAa MHOXKUTENIH, B TOM YHUCIE C UCIOJb30BAHUEM
(dbopMyJ pa3HOCTH KBAJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTb MOHATUAMH: YHMCIOBOE DPABEHCTBO, YPaBHEHUE C
OZHOM IEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHUE peliarh JWHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, THHEHHbBIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIC U JPOOHO-
pallMOHAJIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHON, B TOM YHUCIE MpH
pElIEHUH 3aad W3 JPYTrUX MPEIMETOB M IMPAKTUYECKUX 3a/1a4; YMEHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYK0 M KOOPJIAWHATHYHO IUIOCKOCTBH JJISt
M300paXeHUs peIIeHU ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATHAMH: (QyHKUUS, Tpapuk (GYHKIUU, HYIU
(GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXYTKH BO3pacTaHUS,
yObIBaHUs, HauOobIlee W HaUMEHbIIee 3HAUYEeHUS (QYHKLIHUU; YMEHHUE




OTepUPOBATh TMOHIATHSAMHU: TMpsMas TMPOMOPIMOHATIBHOCTh, JIMHEHHAS
byHKIMS, KBaapaTuyHas (yHKIUs, O0OpaTHAas MPOMOPIIMOHAIBHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku QyHKIUH, UCIIOIH30BaTh
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pemieHust 3ajad M3 JPYruxX YYeOHBIX TPEJAMETOB M PEAITbHOW JKU3HHU;
YMEHHE BBIPaKaTh GOpMyJIaMy 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTD, apu(meTnyecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; yMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieAoBaTenbHOCTEH, POpMYIIbl CyMMBbl U OOIIETO 4YjeHa MpPU PelIeHUU
3aJa4, B TOM 4YHUCJIE 3a7ad M3 JPYruX y4eOHbIX HPEIMETOB U pealbHOM
KU3HU

YMenue pemaTs 3ajaui pa3HbIX THUIOB (B TOM YUCJIe Ha MPOLEHTHI, JOJIU U
4acTu, JBXKEHUE, padoTy, LIEeHy TOBAPOB U CTOMMOCTb IMOKYIIOK M YCIYT,
HAJOTH, 3aJa4d W3 OONacTH YHpPaBIEHUS JUYHBIMU W CEMEHHBIMU
¢dbuHaHCaMM); YMEHUE COCTaBISTh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCIOBHUIO 3aJaud, HUCCIIEOBAaTh IIOJIyYEHHOE pEUICHHE U
OIICHUBATH MPABONOI00HOCTD MOTYYECHHBIX PE3YIHTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsaMasi, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIbHHK, TPEYTOJbHHK, paBHOOCAPEHHBIA U
PAaBHOCTOPOHHMH TPEYTrOJILHUKH, MPSIMOYTOJIbHbIH TPEYroJIbHUK, MEINAHA,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, PSMOYTOJIBHUK, KBAIPaT, TPANCHs; OKPYKHOCTH,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pemiath 3a/a4d, B TOM YHUCIIC U3 MOBCEJHEBHOHN >KM3HM, HA HAXOXKICHUE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YEHHBIX CBOWCTB (QUIYp H
¢dakToB

10

YMeHue omnepupoBaTh IOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh MNPSIMBIX, YroOJl
MEXy IpSIMbIMH, IEPIICHIUKYIISAP, HAKIOHHAS, IPOoeKLus, mogodue Guryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
yYMEHHUE paclo3HaBaThb paBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
MapaJuIeIbHOCTD U MEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYKAOILEM MUPE

11

12

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yo (BETHMYMHA
yrila, CHHYC ¥ KOCHHYC yTJia TPEeyTroJbHUKA), TJIOAdb; YMEHHE OIEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIBI IEpUMETPA U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaad Kpyra, oObeMa MPSIMOYTOJBHOTO TMapajulefienuneaa; yMeHue
MPUMEHATH NMPU3HAKUA PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroyibHuKa, Teopemy [ludaropa, TpUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

YMenue  uzoOpaxarb MIOCKMe  (GUTYppl ©U  HUX  KOMOHWHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYpHl OT PYKH, C TOMOIIBI0  YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MJIM CUMBOJIbBHOMY




OITMCAaHHIO

13

YMeHne omnepupoBaTh MOHATHAMU: MPSMOYTOJIbHAS CUCTEMAa KOOPJMHAT;
KOOpJMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB, IIPOU3BEACHUE BEKTOpA Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPJAUHATHI Ul MPEACTABICHUS JaHHBIX U PELIEHUS 3a]a4, B
TOM YHCJIE U3 JPYTrUX y4EOHBIX MPEAMETOB U PEAbHOM KU3HH

14

VYMeHue onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYroBbIE JHArpaMMbl,
TaOIUIIBI, cpesiHee apu(pMeTHIecKoe, MeInana, HanbobIee 1 HauMEHbIIee
3HAYEHHUs,  pa3Max  YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATH U MPEoOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TabJMLax ¥ Ha JuarpaMmax, OTPa)KaroUlyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaIbHBIX IIPOLECCOB U SIBICHHUN; yMEHHE pAaClO3HABATh W3MEHYMBBIC
BEJIMYMHBI B OKPYKAIOIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUAMHU: CIy4dalHBIA ONBIT (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTapHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4yalHbIX ~ COOBITUH B ONBITaX  C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IIpaBHUJIa
YMHOXXEHUS; YMEHHE OLCHMBATh BEPOSATHOCTU pEalbHBbIX COOBITUH U
ABJICHUM, MMOHUMATh POJIb NPAKTHYECKU JOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BBI6I/IpaTB HOI[XOI[HIJ_[I/II\/’I H3y‘leHHBII>i MCTOJ AJId PCIICHHUA 3a/1a4H,
MNPUBOJAUTE MNPUMEPLBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B MIpupoac Hu
JKU3HH, pPaClIO3HABATH IIPOSBJICHHUC 3aKOHOB MATCMATHKU B MCKYCCTBC,
OIMMUCBIBATH OTACJIBHBIC BBIAAIOHNIMECA PE3YJIbTAaThl, MOJTYYCHHBIC B XO/C
Pa3BUTHA MAaTEMAaTUKKW KaK HAYKH, NMPHUBOJAUTL MPHUMEPBI MATCMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOﬁ HUCTOpUHN




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky Je1MMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE M JIECATHYHBIEC TPOOU, MPOLIEHTHI, OECKOHEUHBIE MTEPUOANIECKHE
' apodu
1.3 Panmonaneueie yncna. ApudmMerndyeckue onepannuy ¢ paludioHaIbHBIMU YUCIIaMU
14 HevictButenpHple uynciia. ApudMeTHUECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YHUCIIAMA
15 [TpubnmxEnnbie BH‘II/IfJ'IGHI/ISI, MpaBWiia OKPYIJICHUS, NPUKHUIKA M OICHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )
59 Crenenp ¢ uenbiM mokazateneM. CTeneHb C paldOHAIBHBIM IOKa3aTeeM.
' CBoiicTBa cTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1pooOb
95 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIICHH. [HenictBus c
' apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 Ilenpile M apoOHO-panMOHaNbHBIE YypaBHEHUS. CHCTeMBl M COBOKYHMHOCTH
' ypaBHEHHH
3.9 Hemnbie u papoOHO-panmoHaNbHbIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBeie IOCIEI0BATEIHEHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH
42 Apudmerndeckass © TeoMmMeTrpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' HPOIICHTOB
5 OYHKIMI
OyHK1us, criocoosl 3a1anus pyHkuuu. ['paduk Gynkuuu. Odnacts onpeneneHus
U MHOXecTBO 3HadeHMdH  ¢ynkuumu. Hymu  ¢ynkumu.  I[IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBI (QyHK1uu. HawmOompliee W HauMeHbIlee 3HaueHWE (QYHKIUHA Ha
MIPOMEXKYTKE
6 KoopannaTs! Ha psIMO¥ U TIIOCKOCTH
6.1 Koopnunarnas mpsimast




6.2 JlexapToBbl KOOPMHATHI HA TNIOCKOCTH

7 ['eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyroabHHUK

7.3 MHOroyrojabHuKu

7.4 OKpYXHOCTh B KPYT'

7.5 N3mepenue reoMeTpuyecKkux BEITUYUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'padsr

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 YAEHUKA

* MaremaTuka. BeposiTHOCTB 1 cTaTHCTHKA: 7-9-€ KiTacCchl: 0a30BBIN YPOBEHB: y4eOHUK: B 2
qgactax. Beiconkuit U.P., Smenko U.B.; mox pex. Amenko 1.B., AkuronepHoe o011ecTBo
«M3narenscTBO «IIpocBenienue»

METOJINYECKHUE MATEPUAJIBI 1J151 YUUTEJISA

Matemartuka. BeposTHOCTh U cTaTUCTHKA: 0a30BBIA YPOBEHb: B 2-X 4acTsX, 7-9 Kkiacchl/
Briconkuii U.P., Amenko M1.B.; nox penaknueii SAmenxo M.B., Akiinoneproe 00111ecTBo
"N3narensctBo "IIpocBemenue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/863ec78e
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