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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

Pabouas mporpamMma o mMaTemMaTtuke AJig 00yJaronuxcs 5 KiaccoB pa3padborana Ha ocHoBe DenepaabHOro
roCy/IapCTBEHHOI'O0 00pa30oBaTeNbHOIO CTaHAApTa OCHOBHOrO o00mIero oO0pa3oBaHus C Y4E€TOM U
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM, MPEIBABISIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHMIO, M TPaauLUi
poccuiickoro  oOpa3oBaHMs, KOTOpble O0OECHeUYMBAIOT OBJAJCHHE KJIIOYEBBIMU  KOMIETCHLHSIMU,
COCTAaBJISIIOUIMMH OCHOBY JJIsi HEMPEPhIBHOTO OOpa3oBaHHs U CaMOPA3BUTHUS, a TaKXKe IEIOCTHOCTD
OOIEKYIBTYPHOT0, JIMYHOCTHOTO W TO3HABATEIBHOTO pPa3BUTHS oOydaromuxcsi. B paboueit mporpamme
yuTeHbl ujeu u nonoxenus KoHuenuuu pa3BuTHs MareMaTH4eckoro oOpa3oBaHusi B Poccuiickoit
Oenepaunn. B snoxy uudpoBoil Tpancopmainmu Bcex chep yelIoBEYECKOW AESITENbHOCTH HEBO3MOKHO
CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOil MaTeMaTUYECKOW MOJATOTOBKU. YKe B IIKOJIE
MaTeMaTHKa CIY>KUT OMOPHBIM MPEAMETOM JJIsl U3yYEHUS! CMEKHBIX JAUCLUUILUINH, a TIOCIe IKOJIbI pealbHON
HEOOXOJIMMOCTBIO CTAHOBHUTCS HEMpephIBHOE OOpa3oBaHHe, YTO TpeOyeT MOJHOICHHONH 0a30Boi
o011eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHUCIIE U MaTeMaTH4eCcKoW. DTO 0OYCIOBICHO TE€M, YTO B HAIIU
IHU pacTET uucio npodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPHUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMHKH, U B OHM3HECE, U B TEXHOJIOTUYECKUX OO0JIACTAX, M JaXe B TyMaHUTapHbIX cdepax. Takum
00pa3oM, Kpyr MIKOJILHUKOB, JJIsl KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAYUMBIM MPEAMETOM, PACIIHPAETCS.

[IpakTrueckasi MOJE3HOCTH MaTEMaTUKH OOyCIOBJIEHAa TeM, 4YTO €€ TMPEeIMETOM  SIBISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPBI HALIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOIICHUS OT
MPOCTEUINNX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM ONBITE, O JIOCTATOYHO CIIOKHBIX, HEOOXOMUMBIX JIs
pa3BUTHA HAYYHBIX U MPHUKIAIHBIX Uei. be3 KOHKPEeTHBIX MaTeMaTHYECKUX 3HAHUM 3aTPyIHEHO TOHUMAaHUE
MPUHIIMIIOB yCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHKH, BOCHPUITHE M HWHTEPIpPETALHS
pa3HOOOpa3HOW  COLMATbHOM, JKOHOMHUYECKOW, TMOJIUTHYECKON  uHpopmanuu, ManodpeKTuBHA
MOBCETHEBHAS MPAKTHYECKasi JAeATEIbHOCTh. KakIoMy 4denoBeKYy B CBOEW KHU3HH MPUXOJUTCS BBITOTHATH
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U MIPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUYECKUMHU MPUEMAMHU
T€OMETPUUYECKUX M3MEPEHUN W TOCTPOCHUU, 4YUTaTh WH(OpPMAIMIO, MPEACTABICHHYIO B BHUAEC TaOJMHII,
auarpaMMm U TpaduKoOB, KUTh B YCIOBUSX HEOMPENEIEHHOCTH W TIOHMMAaTh BEPOSTHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OpnHOBpeMEHHO ¢ paciiipeHueM chep NPUMEHEHHsS MaTeMaTUKU B COBPEMEHHOM oOmiecTBe Bc€ Oolee
Ba)XHBEIM CTAHOBHUTCS MaTeMATHUYECKUHU CTWIb MBIIIJICHUS, HpOHBJ’IHIOHIHfICH B OHpC]leHéHHI)IX YMCTBCHHBIX
HaBBIKaX. B Iponecce H3y4YCHUA MaTCMaTUKKU B apCCHaAl HpI/IéMOB U MCETOJOB MBINIJIICHUA 4YCJIOBCKaA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA WHAYKOUA W ACAYKIHA, O606HI€HI/IC N KOHKpETU3alusd, aHajin3 U
CHHTCE3, KJ'IaCCI/I(bI/IKaHI/IH n cucremMarusanus, a6CTpaFI/IpOBaHI/I€ A aHanoruga. OOBEKTHI MaTEeMaTHYECKHUX
YMO3aKJIFOUEHHH, IpaBUja HMX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIpaOOTKE yMeHHUs (HOPMYIUPOBaTh, 0OOCHOBBIBATh M JOKA3BIBATH CYKIICHUS, TEM CaMBbIM
pa3BUBAIOT JIOTWUYECKOE MbIlieHHe. Benymas poib NpUHAIEKUT MaTeMaThke U B (OPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHBI MBIIIIJICHUA U BOCIIMTAHUU yMeHI/II\/’I JleﬁCTBOBaTB 110 3aJaHHBIM aJIrOpUTMaM,
COBEPIIIEHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATh HOBBIC. B mporiecce perenus 3a1ad — OCHOBOW y4eOHOMU
ACATCIIBHOCTH Ha YpPOKaxX MATCMATHUKH — PA3BUBAIOTCA TaKXKE TBOPYECKad MW IpHUKIaAHasd CTOPOHBLI
MBIIIJICHUA.

O6yquHe MaTeMaTHKe JAa€T BO3MOXKHOCTh Pa3BUBATh Y 06yqa101111/1xc;[ TOYHYIO, pallUOHAJIbHYIO U

I/IH(I)OpMaTI/IBHYIO p€4b, YMCHHC OT6I/IpaTB HanOoJee HoaAXO AU E A3BIKOBBIC, CUMBOJINYCCKUC, rpa(bnqecxne
CpCACTBa Uil BBIPAKCHUA CY)K,[[CHI/Iﬁ W HarJIiAHOT0 UX MPCACTABJICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO
C METO/JIaMHU MMO3HAHUs ACUCTBUTEIBHOCTH, MPEJCTABIEHUE O IPEIMETE U METOIaX MAaTEeMAaTUKH, UX OTJIMYUI



OT METOJIOB JIPYTHX €CTECTBCHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX TIPUMEHEHHUSI MATEMaTHKH TSI
peleHus HAyYHBIX U TPUKIaTHBIX 3a1a9. TakuM 00pa3om, MaTeMaTn4eckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJl B popMUpOBaHUE 00IIEH KYIbTYphI YeTIOBEKA.

I/I3yquHe MaTC€MaTUKH TaK»XE CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAaHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUUYCCKUX paccyxc;[eHm”I, BOCIIPHUATUIO TCOMETPHUICCKUX (I)OpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

[TpuopuTeTHBIMH LENIAMU O0YYECHHUSI MATEMATHKE B 5 KJ1acce SBISIOTCS:

— TpoaoiikeHne HOPMHUPOBAHKSI OCHOBHBIX MATEMATHYECKUX MOHITHN (YHUCII0, BETHYNHA,
reoMerpuueckas purypa), 00ecrnedrBaronfX MPEeeMCTBEHHOCTh U MEPCIIEKTHBHOCTh MAaTEMATHY €CKOTO
00pa3zoBaHus 00YJAFOIITNXCS;

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CII0COOHOCTEH 06y11a101111/1xc51, IMO3HaBaTEJILHOM
AKTUBHOCTH, UCCJICAOBATCIbCKUX YMGHI/Iﬁ, HHTCPECA K UBYUCHUIO MATCMATHUKH;

— HOABCACHUC 06yqa10mnxcsl Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHUIO B3aUMOCBA3U MAaTCMATHUKU
" OKPYKAOIICTO MHUPA;

— (dopmupoBanue PYHKIIMOHATBHON MaTeMaTHICCKOW IPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTEeMaTU4YECKHE OOBEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYAIUsX, IPUMEHITH OCBOCHHBIC YMEHUS IS
peLIECHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI U
OLICHHUBATh UX HAa COOTBETCTBUE IPAKTUYECKON CUTYALUH.

OCHOBHBIE JINHUY COAEP)KaHUS Kypca MaTeMAaTUKU B 5 Kjlacce — apu(pMeTndeckas u reoMeTpuyeckas,
KOTOpbIE Pa3BUBAIOTCA MapajulebHO, KaXaas B COOTBETCTBHM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE
HE3aBUCHUMO OJIHA OT APYTOM, a B TECHOM KOHTAaKT€ M B3aMMOJEHCTBHM. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU airedpbl U ONUcaTeIbHON CTaATUCTHKH.

W3ydeHue apuMeTHUECKOro MaTepuajga HAUYMHAETCS CO CHUCTeMaTH3alliil W Pa3BUTHUS 3HAHUHA O
HaTypaJbHBIX YHCIIAX, TOJYUYEHHBIX B HaYaIbHOU mIKoJie. [Ipu 3TOM COBEpIIIEHCTBOBAHNUE BBIYUCIUTEIHHOM
TEXHUKH U (HOPMHUPOBAHHE HOBBIX TEOPETUUECKUX 3HAHUU COYETACTCS C PA3BUTHEM BBIYUCIWTEIBHON
KYIbTYpbl, B YaCTHOCTH C OOyYe€HHEM TMPOCTEHIINM TpuéMaM TNPUKUIKH M OIEHKH pPe3yJbTaToOB
BEIUHCIICHUH.

Jpyroii KpynmHbIH OJOK B COAEp)KaHUM apU(PMETHYECKOM JTMHMM — 3TO Apodu. Hauvano usyuenus
OOBIKHOBEHHBIX M JIECATUYHBIX Jpo0ei OTHECeHO K 5 Kiaccy. DTO MEpBbIi Tal B OCBOCHUU JIpobOel, Korna
MIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJAESIMH, HOHATHAMH Tembl. [lpm 3TOoM paccmoTpeHue
OOBIKHOBEHHBIX Jpo0Oeil B TMOJHOM 00BEME MpPEAIIeCTBYET H3YYEHHIO JECATUYHBIX ApoOeil, dYto
1IeJIeCO00pa3HO C TOYKH 3PEHUS JIOTHKUA W3JIOKCHHS YWCIOBOW JIMHWHW, KOTJa TpaBuia JEHCTBHHA C
JIECATUYHBIMU JIpOOSIMM MOXXHO OOOCHOBAaTh Y€ HM3BECTHBIMHM aJTOPUTMAMM BBIIIOJHEHUs JEHCTBUN C
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C A€CATUYHBIMU JPOOSIMHU PACIIMPUT BO3MOKHOCTHU ISl IOHUMAaHUS
o0yJaromuMHCs TMPHUKIATHOIO TPUMEHEHUsT HOBOHM 3amMcu Npu M3YyYEHMM JPYTrUX MPEeaIMETOB U IpH
MIPAKTUYECKOM HCIIOJIb30BaHUH.

[Tpu 00y4eHNN PENIeHNI0 TEKCTOBBIX 3a/1a4 B 5 KJIACCE MCIOIB3YIOTCS apu(METHUECKUE TPUEMBI PEIIICHHS.
TexcroBble 3a1aun, pemaemMble NMPH OTPabOTKe BBIYUCIUTENbHBIX HaBBIKOB B 5 Kjacce, pacCMaTpUBAIOTCS
3aJjauu CIICAYIONINX BUIOB: 3a7a4i Ha IBM)KCHUE, Ha YaCTH, Ha TTOKYIKH, Ha paboTy ¥ MPOU3BOUTEIHHOCTD,
Ha MPOIIEHTHI, Ha OTHOIIEHUS U nponopiuu. Kpome Toro, odydaronecs 3HaKOMITCS ¢ IPUEMaMU PELLICHUS
3aja4 mepedopoM BO3MOXKHBIX BAPHAHTOB, ydaTcsl paboTaTh ¢ WH(pOpMalMel, MpeACcTaBICHHOW B (Gopme
TaOIHI] WIIA THATPAMM.

B IIpumepHoii paboueil mporpamme mnperycMOoTpeHo (GOpMHUPOBAHKE TPOTIEACBTUYECKUX aNreOpanyeckKux



IIPEICTaBICHUNA. byKBa Kak CHMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MaT€MaTH4YE€CKOI0 KOHTEKCTa
BBOJIUTCS TIOCTETIEHHO. ByKBEeHHAasi CHMBOJIMKA ITUPOKO UCIIOIB3YETCS MPEXkIe BCETo sl 3aIIMCH OOILINX
YTBEp)KACHUM U MpeayokKeHud, GopMys, B YaCTHOCTU JJISI BBIYMCIICHUS T€OMETPUYECKUX BEIUYUH, B
Ka4eCTBE «3aMECTUTEIIS» YUCIIA.

B kxypce «Marematukm» 5 Kiacca IpEACTaBiIcHA HarjsigHas I€OMETpHs, HAIpaBJICHHAas Ha Pa3BUTHUE
00pa3HOTO MBIIIJICHHUS, TPOCTPAHCTBEHHOTO BOOOpayKeH !, N300pa3UTENbHBIX YMEHUH. DTO BaKHBIH dTal B
HU3YUCHUU TCOMCTpPUM, KOTOpLIﬁ OCYHICCTBJIACTCA HaA HArJAJHO-IIPAKTHYCCKOM YPOBHC, OMNHUPACTCA Ha
Harjs1H0-00pa3Hoe MbIIIIeHHE o0ydaromuxcs. boibiuas pojib OTBOAUTCS MPAKTHUUYECKOW JEATEIbHOCTH,
OTIBITY, DKCIIEPUMEHTY, MojenupoBanuio. OOydaroniyecs 3HaKOMATCS C TE€OMETPUYECKUMHU (purypamu Ha
IUIOCKOCTU M B IPOCTPAHCTBE, C HUX HNPOCTEHIIMMHU KOH(QUIypalusMH, ydarcsi H300paxaTrb HX Ha
HEJIMHOBAHHOW M KJIETYaTOW Oymare, paccMaTpHBAIOT MX MpOCTEiIIne cBOMCTBAa. B mpomecce u3ydeHus
HarJsIHOM reOMeTpUM 3HAHUs, OJIYy4YEeHHbIE 00YYarOIMMKCS B Ha4yalbHOM LIKOJIE, CUCTEMaTU3UPYIOTCS U
PacCIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcs MHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKay, KOTOPBI
BKJIIOYAET apu(hMETHUECKUIN MaTepuall U HArJIsAHYI0 TEOMETPUIO, a TAKXKE MPOTEIEBTUYSCKUE CBEACHHUS U3
anreOpel. YUeOHBIH IJIaH Ha U3YYCHUE MATEMATHKH B 5 KJIacCe OTBOJUT HE MEHEEe 5 yUeOHBIX YacOB B
Hegento, Bcero 170 yueOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaJjbHble yncia 4 HYJIb

HatypanbsHoe uuncno. Pang marypansueix uncen. Yucno 0. M300pakeHre HaTypaibHBIX YHCET TOYKaMH Ha
KOOpAMHATHOH (4rcioBoil) npssMoil. [lo3unmonnas cucrema cuuciaeHus. PuMmckas Hymepauus Kak npumMep
HENO3ULMOHHOM CUCTEMBI cunciieHus. JlecaTuyHas cucrema cuucieHus. CpaBHEHUE HATYPAIbHBIX YHCET,
CpaBHEHHE HaTypaJIbHbIX uKcell ¢ HylnéM. CiocoObl cpaBHeHUs. OKpyriieHue HaTypajbHbIX yncel. CloxeHue
HaTypaJbHbIX YMCEN; CBOMCTBO HYJIS IPU CIOKEHUH. BbiunTanue kak aelcTBre, 00paTHOE CIIOKEHUIO.

YMHOKEHUE HATypaJIbHbIX YHCEN; CBOMCTBA HYJISI M €AUHULIBI [IPY YMHOXKEHUH. [[eJIeHne KaKk JeUCTBUE,
oOpaTHOe yMHOXKeHHIO. KOMIOHEHTHI IeiicTBUH, cBA3b Mex 1y HUMH. [IpoBepka pesyibrara
apudmernueckoro neicTBus. [lepeMecTUTENbHOE U COYETATEIbHOE CBOKMCTBA (3aKOHBI) CIIOKECHUS U
YMHOXXCHHS, pacIpeCIUTEIIbBHOE CBOMCTBO (3aKOH) yMHOKeHUs. Vcronb30Banue OyKB 1711 0003HAYCHUS
HEU3BECTHOTO KOMITOHEHTA U 3alIMCH CBOUCTB apu(PMETHUECKUX NCUCTBUI. JeuTenu u KpaTHbIC YKCIIa,
pasnokeHue Ha MHokutTenu. [Ipocteie u coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octatkoM. CTeneHb ¢ HATypaJIbHBIM MMOKa3aTeaeM. 3aMKCh YUCIIa B BUIE CYMMBI Pa3psiAHBIX CIaraeMbIX.

YucnoBoe BbIPAXKCHHC. Brruncienne 3Ha4eHUM YHUCIIOBBIX Bpra)KeHHﬁ; IMOPAAO0K BBIITOJIHCHUA ﬂeﬁCTBHﬁ.

Hcmonn3oBanue IIPpU BBIYUCIICHUAX ICPEMECTUTCIIBHOI'O U COYCTATCIIbHOI'O CBOMCTB (BaKOHOB) CJIIOKCHHA U
YMHOKCHHA, PACTIPCACIINTCIBHOIO CBOMCTBa YMHOXKCHHUA.

Jpoou

[IpencraBnenue o apobu Kak crocoOe 3amucu YacTu BernduHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuiibHbIE U
HenpaBuibHbIe ApoOu. CMelnanHas 1po0b; NpecTaBIeHUue CMEIIaHHON Apo0H B BUJIE HENIPABUIbHOM 1podu
Y BBIJICJICHHE 11€JI01 YaCcTU Yuciia U3 HempaBuwiIbHOM ipobdu. M3o0paxenue apodeit ToukaMu Ha YUCIIOBOM
npsmMoil. OcHOBHOE cBo¥icTBO Npodu. Cokparenue nqpodeit. [Ipuenenue qpodu kK HOBOMY 3HaMEHATEITIO.
CpaBuenue npo6eii. CiioxeHue U BbIUUTaHuEe IpoOeid. YMHOKEHHUE U IeTieHue Apo0eii; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1eJ10ro U 1eIoro no ero yactu. Jlecsaruunas 3anuce apobeit. Ilpeacrasienne
JECSITUYHON IpoOH B BUIe 0OBIKHOBEHHOMU. M300parkeHne necaTHYHbIX Apo0ei TOUKaMu Ha YUCIOBOM
npsMoil. CpaBHEHHE IECATUUHBIX IpoOel. ApudmeTndeckre AeHCTBHS C AECATUUHBIMU APOOSMHU.
OxpyrieHne AecITUYHBIX ApOOeH.

Pemenne TeKCTOBBIX 3aJa4

Pemenne TekcTOBBIX 3a1a4 apupmMeTHUECKUM criocoOoM. Perienne norudeckux 3agad. Perenue 3anau
nepebopoM Bcex BOSMOXKHBIX BapuaHTOB. Mcronp30BaHe pU PEISHUH 3a/1a4 Tabauil u cxeM. Perenue
3aJ1a4, COJIEPrKAIUX 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHHE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHHUIIBI n3MepeHus: Macchl, 00bEMa, LIEHBI; PACCTOSHUS, BPEMEHU, CKOPOCTH.

CBs13p MEXIy €IMHHUIIAMHU U3MEPEHUS KaXKI0H BeTUINHBI. Perienrne OCHOBHBIX 3a/1a4 Ha IPOOH.
[IpencraBneHne TaHHBIX B BUJE TAOJIHUII, CTOIOYATHIX JUATPAMM.

Haruasanas reomerpus

Harnsnueie npencrasienus o Gpurypax Ha IiIoCKOCTU: TOUKA, IpsIMasi, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. IIpsiMo#, OCcTpsIii, Tynol U pa3BEPHYTHIN yribl. JUIMHA OTpe3Ka,
METPUUYECKNE E€AUHULIBI JUTUHBL. J[JTMHA TOMaHOH, IEPUMETP MHOTOYTOJIbHUKA. I3MepeHne u noctpoeHue
YIJI0B € MOMOUIBIO TpaHcopTHpa. Harnsanele npeacrapieHus o purypax Ha IIIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBE ¢uryp. M3obpaxenue Guryp, B TOM 4ucie Ha
kieryaToit Oymare. [ToctpoeHue KoHGUTYpaIuid U3 YacTel PsSMOM, OKPY)KHOCTH Ha HETMHOBAHHOMN 1
KkieryaTor Oymare. VMcronp30BaHue CBOMCTB CTOPOH M YIJIOB NMPSIMOYTOJIBHUKA, KBaaparta. [lmomans



IPSIMOYTOJIbHUKA U MHOTOYT'OJIbBHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B TOM 4Hcie QUryp,
n300pakE€HHBIX HA KieT4aTol Oymare. EqunHuiiel namMepenus miomaau. Harnsgasle npenctaBieHus o
IIPOCTPAHCTBEHHBIX (PUIypax: MPsAMOYTOJIbHBIN Napajienenunes, Kyo, MHororpaHHuku. M3o0pakeHue
IIPOCTEHIIMX MHOTOTpaHHUKOB. Pa3BépTku KyOa u napannenenunena. Coznanue Mojesieli MHOTOIpaHHUKOB
(13 Oymaru, IpOBOJIOKH, TIACTUIMHA U JIp.). O0bEM NPAMOYTOJILHOTO Mapajuiesienunena, Kyoa. EquHuib
HU3MEpeHHs 00BEMA.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro mpeamera «MaTeMaTuKa» XapaKTepUu3yrTCs:

IIaTpuoTHYeckoe BOCIUTAHKE:

IIPOSIBJICHUEM MHTEPECA K IIPOLUIOMY M HACTOAILLEMY POCCUHCKOM MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM
K JTOCTH)KEHHUSAM POCCUMCKUX MaTEMaTUKOB U POCCUHCKON MaTEMATUYECKOM IIKOJIBI, K UCIIOJIb30BaHUIO ATUX
JOCTIDKEHHH B PYruX HayKax U MPUKIaIHBIX chepax.

I'paxxaaHcKoe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00513aHHOCTEH IpayKIaHWHA M PEATU3allUH ero IPaB, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (hYHKIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJICHHUMI, IPOLIEAYP I'PAXKIAHCKOTO
ob1iecTBa (BBIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCY)K/ICHUIO 3THUECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYSCKUM ITPUMEHEHUEM
JOCTIIKCHUI HAYKH, OCO3HAHMEM Ba)KHOCTH MOPAITbHO-ITUYECKHUX [TPUHIIUIIOB B ICSITEIILHOCTH YYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH NTPAKTUYECKHX 3aJa4 MaTEMaTUYECKON HaIPaBICHHOCTH,
OCO3HaHMEM Ba)XKHOCTU MaTeMaTHYeCKOro 00pa30BaHUs Ha NPOTSHKEHUH BCEH KU3HU JUIsl YCIICIIHOM
poecCHOHATEHOM JISATEIILHOCTH U PAa3BUTUEM HEOOXOAMMBIX YMECHHIA; OCO3HAHHBIM BHIOOPOM H
MOCTPOCHUEM MHIAMBUAYAILHOM TPAEKTOPUHN 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U OOILECTBEHHBIX TOTPEOHOCTEH.

IcTeTnYecKkoe BOCIIUTAHHUE:,
CIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4,
pelIeHuH, pacCyKICHHUI; YMEHUIO BUJETh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

OpHUEHTAIMeN B e TEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MIPEICTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPO/IbI U OOIECTBA, IOHUMAHUEM MaTeMaTHYeCKON HayKH Kak
cdepbl UeT0BEUECKOH 1eATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JUUIsl pa3BUTHSI LIMBUIIU3AILINH;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKH U MaTEMaTU4YECKON KyJIBTYPOU KaK CPEACTBOM MO3HAHUS MUPA;
OBJIAJICHUEM NIPOCTEHIIMMU HAaBBIKAMU UCCIIEA0BATENBCKON ACATEIBHOCTH.

Pusnyeckoe BoCUTAHUE, opMUPOBaAHHE KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3710POBbsI, BEAEHUS 3J0POBOIO
oOpasa >KHU3HH (310pOBOE NMUTAaHUE, COATTAaHCUPOBAHHBIN PEXUM 3aHATHH U OTIIbIXa, peryispHas pusnueckas
aKTHUBHOCTb); C(OPMHUPOBAHHOCTBIO HaBbIKA pedIekcHy, MpU3HAaHUEM CBOETO IIPpaBa Ha OIIMOKY U TaKOro e
IIpaBa JIpyroro 4ejoBeKa.

IK0JI0OrHYecKOe BOCIUTAHHE:

OpHUEHTAaIlMel Ha TPUMEHEHNE MaTeMaTUYeCKUX 3HAHUI JUIS PEIICHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY)KaIOHIeﬁ cpem,l, HJ'IaHI/IpOBaHI/ISI HOCTyr[KOB 1 OILICHKU UX BO3MOKHBIX HOCJ'IG)ICTBI/II\/'I JJIA OKPY)KaIOHIeﬁ
CpeJIbl; OCO3HAHHMEM TI00ATLHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIeM U IyTel UX PEIICHUS.

JInuHoCTHBIE pe3yJIbTaThl, 00eceYrBaIOIINe AANTALNMHIO 00yYaIOIIErocsi K M3MeHsSIIOLIHM CSl
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBHIO K JICUCTBUSIM B YCIOBHUSIX HEOMPEAEIEHHOCTH, TOBBIIIICHHIO YPOBHS CBOSH KOMIETEHTHOCTH
gepes MPaKTHIECKYIO JIEATSIIBHOCTh, B TOM YHCJIE YMEHHUE YIUTHCS Y IPYTUX JIOACH, TPHOOpETaTh B
COBMECTHOM JIeATeIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTBITA IPYTHUX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBATH UJIEH, TIOHSITHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATH JIE(UITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B,
TpeOyIoUIHil KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIlIeHUs U AeUCTBUA, (POPMYIUPOBATH U OLICHUBATD
PHUCKU U MOCIeNCTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHBIE pe3yIbTaThl OCBOCHHS IMPOTrPaMMbl y4eOHOTO IIpeIMeTa
«MaTeMaTHKa»XapaKTEePU3YIOTCS OBIAJICHUEM YHUBEPCAIbHBIMU RO3HABAM EIbHBIMU OeliCEUsIMIUL,
VHUBEPCAIbHBLIMU KOMMYHUKAMUGHBIMU OCUCMBEUSIMU U YHUBEPCATIbHBIMU PeZYIAMUSGHbIMU
oelcmeuamu.

1) Ynusepcanvuvle noznasamenvnsle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOUe20 MUPA, NPUMEHEHUE T0SUYECKUX,
UCC1e008amMenbCKUX onepayull, yMeHut pabomams ¢ uHgopmayuetl).

Ba3oBrble J1ornuyeckue aefcTBUA:

— BBIABJIATH U XapPaKTCPU30BATh CYIICCTBCHHBIC NPU3HAKU MAaTCMATUYCCKUX 06”I)€KTOB, HOHﬂTHﬁ,
OTHOIIICHUH MCKAY NNOHATUAMU,

— (opMyIHpOBATH ONPEEIICHNS MOHITHN; YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCu(UKAIIH,
OCHOBaHUs AJi11 00001EHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

— BOCIIPHHUMATh, (POPMYIHPOBATH U MPEOOPA3OBBIBATE CYKIICHHS: YTBEpAUTEIbHbIEC U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIHE;

— YCJIOBHBIC; BBIABIATL MATEMATUUCCKNEC 3aKOHOMEPHOCTHU, B3AMUMOCBA3H U IPOTUBOPCHUS B q)aKTaX,
JaHHBIX, Ha6JIIOI[eHI/I$IX N YTBCPKIACHUAX

— Hpemjiaratb KputTepuu 1JIs BbIABICHUA SaKOHOMepHOCTCﬁ 151 HpOTI/IBOpe‘-II/II\/'I;

— JIe7IaTh BBIBOJIBI C UCIIOJIB30BAHNEM 3aKOHOB JIOTHKHU, JETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUeHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

— Ppa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECIIOKHBIE OKa3aTeIbCTBA MaTEMaTHUYECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIHIO,
IIPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACcCYKICHUS; BEIOUPATh CIIOCO0 pelieHus yueOHOH 3a1a4uu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PELICHHUs, BBIOMpaTh Hanbosee MOAXOIAIINN ¢ ydETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBrble uccienoparejbcKue AeiicTBUA:

— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKI/HZ HHCTPYMCHT IIO3HAHMU,

— (I)OpMYJ]I/IpOBaTB BOIIPOCHI, (pI/IKCI/Ip}IIOH_II/IC IMpOTUBOPCUHUC, HpOGJ’ICMy, CaMOCTOATCIIbHO
YCTaHaBJIMBATb HCKOMOC U JAHHOC, (bOpMI/IpOBaTB THUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TIPOBOJMTH MO CAMOCTOSATEIILHO COCTABICHHOMY IIIAHY HECJIOKHBIM AKCIIEPUMEHT, HEOOJIBIIIOE
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXIy cOO0H;

— CaMOCTOSTENILHO (GOPMYyITUPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOJYY€HHBIX PE3YIbTaTOB, BHIBOJIOB U
0000111eHI; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BbIIBUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmaunmeii:

— BBIABJIATH HEAOCTATOYHOCTHh U I/I361>ITO‘-IHOCTB I/IH(I)OpMaL[I/II/I, JaHHBIX, HeO6XOI[I/IMBIX JJIA peH_ICHI/ISI
3aa4K;

— BBIOMpATh, AHATM3UPOBATH, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh PopMy mpencTaBieHus UHHOPMAIMK U WIUTFOCTPUPOBATH PEIIaeMbIe 3314l CXeMaMH,
IrarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHUBATh HAAEKHOCTh HH(POPMAIIUU TIO KPUTEPUSAM, PEATIOKECHHBIM YUUTEIEM HUITH
c(OpMYITUPOBAHHBIM CAMOCTOSITENHHO.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OelicEUs 00ecneuusam chopmupo8anHoCmyb COYUATbHBIX
HABbIKOG 00YYAIOUUXCAL.

Oo01menne:
— BOCIIPHHUMATh U (POPMYIIUPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBHUSAMH U LEISIMHA OOIICHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTb
MMOSICHCHUA 110 X0y pCIICHHUA 3aa4u, KOMMCHTHUPOBATDH HOHy‘IeHHHﬁ pe3yibTar; B X0AC O6CY)KI[CHI/I$I
3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[3.€MOIZ TEMBI, HpO6JI€MBI, pemaeMoﬁ 3aJa4l, BBICKA3bIBATb
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTaBJISITh CBOU CYXACHHUS C CYKICHUSIMH JIPYIHX YYaCTHUKOB JAMajora, 0OHapy>KuBaTh
pasyinuue U CXOJACTBO MO3ULUH;

— B KOPPEKTHOH hopme GpopMyInpoBaTh pa3HOTIIACUS, CBOM BO3PaKEHMS;
— MPEeNCTaBIATh Pe3yNbTaThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEOBAHMUSI, IPOEKTA;

— CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUIEHHS C YUETOM 3aJ1ay IMpe3eHTallud U 0OCOOEHHOCTEN
ayJUTOpPUH.

CoTpyaHun4ecTBo:

— IMOHUMATh U HUCIIOJIE30BaTh IPCUMYIICCTBA KOMaHIHOH 1 HHHHBHﬂyaﬂbHOﬁ pa60TBI IIpH pCHICHUHA
y‘le6HHX MAaTEMATHYCCKUX 3a1a4;

— MNPUHUMATH LEIb COBMECTHON JESITEbHOCTH, IUIAHUPOBATh OPraHU3alii0 COBMECTHOM paboThI,
pacnpenenaTs Buabl paboT, JOrOBapUBAThCS, 00CYKAATh IMPOLIECC U PE3YIbTAT PAOOTHI;

— 0000111aTh MHEHHSI HECKOJIBKHUX JIFOJIEH; y4acTBOBATh B IPYNNOBLIX (popmax paboThl (00CyXIEeHNUS,
00MeH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JIp.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAUHHUPOBATHE CBOU )IefICTBHH C ApYTUMHU YWICHAMU KOMaHbI;

— OIIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOIAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJCUCTBUS.

3) Yuueepcanvuvie pezynamuensie oelicmeus obecneuusaiom GopmuposaHue CMulCi08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITEIHFHO COCTABIIATH IJIaH, AITOPUTM PEIICHUS 3a/1auu (MIJIA €T0 4acTh), BRIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.



CaMOKOHTPOJIb:

— BIJIAJETh CIIOCO0AMH CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa peleHHs
MaTeMaTHYeCKON 3ajauu;

— MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELIECHUH 33/1a4l, BHOCUTb KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTATa JACATEIBHOCTH IOCTABICHHOH IIETH U YCIOBUSAM, OOBSCHATH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11e)I, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

Yucyia 1 BBIYUCICHUSA
[TonuMatp 1 MPaBUILHO YIIOTPEOISATH TEPMUHBI, CBI3aHHBIC C HATYpPaIbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMH
U JECATUYHBIMU JIPOOSMH.

CpaBHHMBATH U yNOPSA0YMBATH HATYpaAJIbHBIC YUCIIA, CPABHUBATH B IPOCTEUIIINX CIIy4astX OOBIKHOBEHHBIC
Ipo0u, AeCITUUHBIC APOOH.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOM (UMCII0BOM) MPSAMOM C COOTBETCTBYIOLIMM €l YUCIIOM U M300paxarhb
HaTypaJIbHbIE YHCJIa TOUKaMH Ha KOOPJUHATHOM (YMCIIOBOI) MPSIMO.

Boimonsate apupmeTnyeckre 1efcTBUSA C HaTYpaJbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU JAPO0sSMU B
MIPOCTEUIINX CIIyYasix.

BbINoaHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIYUCICHUN.
OxpyrisTh HaTypajibHbIEC YHUCIIA.

Pemienne TeKCTOBBIX 3aa4
Pemiate TekcTOBBIE 3a0aUn apI/I(I)MeTI/I‘leCKI/IM CITOCOOOM U C MMOMOIIBIO OPTraHU30BAHHOI'O KOHCYHOT'O
nepe60pa BCCX BO3MOKHBIX BAPHAHTOB.

Pemiate 3ala4yu, COACPIKAIINEC 3aBUCUMOCTHU, CBA3bIBAIOIINEC BEJIMUNHBI: CKOPOCTh, BPEMS, pACCTOSHUC,
OCHa, KOJIM4YC€CTBO, CTOUMOCTbD.

Hcnonn3oBaTh KpaTKu€ 3a1incCu, CXEMbI, Ta6J'II/IIH>I, 0003HaYCHUS IIpu pCUICHUUA 3aJ1a4.

ITonp30BaThCA OCHOBHBIMU €IUHUIIAMU HU3MCPCHUS: ICHBI, MACChI; PACCTOSAHUS, BDEMCHHU, CKOPOCTH;
BBIPpAXKATb OJHU €AWHUIBI BEJIN- YAHBI YCPE3 APYTUC.

W3Bnekarb, aHanM3UpOBaTh, OLIEHUBATh HHPOPMAIUIO, IPECTABICHHYIO B Ta0IMIIE, HA CTOI0YaTON
TuarpaMMe, MHTePIIPETUPOBATH MPECTaBICHHBIC TaHHBIE, HCTIOIB30BaTh JJAHHBIC TIPH PEIICHUH 3a/1a4.

Harnsgnas reomerpust

[Tonp30BaTbCA reOMETPUUECKUMU NOHATUAMU: TOYKA, psMasi, OTPE30K, Jyd, YTroJl, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KpPYT.

[TpuBOUTE MpUMEPHI 00BEKTOB OKPYKAIOLIEr0 MUPA, UMEIOIINX (POPMY U3yUYEHHBIX T€OMETPUUECKUX
dburyp.

Hcnonp30BaTh TEPMUHOINIOTHIO, CBA3aHHYIO C YIVIAMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMH: YTOJI,
BEPILKHA, CTOPOHA, IUArOHAJb; C OKPYKHOCTBIO: PaUyC, JUAMETP, LEHTP.

N300pakath H3ydeHHBIE TeOMETpUUYECKHE (PUTYPHI Ha HEJTMHOBAHHOM M KJIETYATON OyMare ¢ mOMOIIbI0
HUPKYJIS U JIMHEHKH.

HaxoauTs IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOIIBIO TUHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajanyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBAAPaTa JUIsl UX IOCTPOCHHUS, BBIYUCIICHUS



TJIOMIAIN U TIEPUMETPA.

Beraucnares mepuMeTp 1 mIIoniaas KBaapaTa, IpsMOYyroJIbHUKaA, (GUTYpP, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4Hcie (GUryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

[Tonb30BaThCsl OCHOBHBIMU METPUUECKUMU €AMHULIAMU U3MEPEHHUS IJIMHBI, IJIOIIAIN; BbIpAXaTh OJJHU
€MHHULIbI BEJIMYUHBI UepE3 APYTHe.

Pacno3naBath napamienenumnen, Ky0, UCIIONIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO rpaHb, U3MEPEHUS;
HAXOJUTh U3MEPEHUs apasuiesenurnea, Kyoa.

Bbruuciate 006EM Ky0a, mapasuienenume/ia mo 3aaHHbIM U3MEPEHUSM, MTOJIb30BaThCS €AMHUTIAMH
U3MEpeHHs 00BEMA.

PemnraTtes HectoXHEBIE 3aaa4d Ha UBMCPEHUEC I'COMCTPUYCCKUX BECJIIMYMH B ITPAKTUYCCKUX CUTYyallHUIX.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne HaumeHoBaHuUe pa3esioB U TeM KoanuecTBo yacoB Jarta Buabl gesTeIbHOCTH Busagl, popmbl JJIeKTPOHHbIE
n/n NpPOrpaMMbl H3YyYeHus KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJbHbIE | MPAaKTHYECKHe 06pasoBaTeIbHbIe
padoThLI padoThI pecypesl
Paznen 1.Hatypaabnble uncna.JleficTBUSICHATYPaILHBIMH YHCIAMHI
1.1. | JecsitnuHas CHCTEMA CYHCIICHHSL. 1 0 0 01.09.2022 | Yurars, 3anMChIBATD, CPABHUBATH HATYPAJIbHBIC YHCIIA; IPEIAraTh U 00CYK/IATh COCOOBI VYeTHslit onpoc;
YIIOPSIOYHBAHHS YUCET;
1.2. | Psin HATypaJIbHBIX YHCEL. 2 0 1 03.09.2022 | Yurars, 3aiCHIBaTh, CPABHUBATH HATYPAJIbHBIC YHCIIA; IIPEAIAraTh 1 00CYXKAATh CIOCOObI CamooleHKa ¢
YIOPSIOYHBAHNS YHCET; HCIIONB30BaHHEMK
OueHoYHOTO
JHCTaY;
1.3. | HatypanbHblii psi. 2 0 1 06.09.2022 | Yurats, 3aMHUCHIBATH, CPABHUBATH HATYPAIbHBIE YHCIIA; MIPEJIAraTh H 00CYKIATh CIIOCOObI TectupoBanue;
YIIOPSIOYMBAHHS YUCET;
1.4. | Yucno 0. 2 0 0 08.09.2022 | MccnenoBaTh CBOWCTBA HATYPAJIbHOTO psiaa, drces 0 u | Ipu CI0KEHHH i YMHOXKEHHN. ; 3auer;
1.5. | HarypanbHble uncia Ha KOOpAUHATHOH | 3 1 1 10.09.2022 | M306pakaTh KOOPAMHATHYIO IPSIMYI0, OTMEYATh YHCIIa TOYKAMK Ha KOOPINHATHOMN IIPSMOH, KonrponsHas
HPSIMOIA. HaXO/UTh KOOPJMHATHI TOUKH.} pabora;
1.6. | Cpasuenue, 3 1 1 15.09.2022 | Mcrionb30BaTh NPaBUIIO OKPYIJICHUS HATYPaJIbHBIX YHCEIL; TectupoBauue;
OKPYTJICHHEHATYPAJIbHBIXYHCEII.
1.7. | Apudmernueckue aeiCTBHS C 2 0 0 19.09.2022 | BoimonHsATh apudMeTHISCKHE JSHCTBUS ¢ HATYPAILHBIMHI YUCIIAMH, BBIYHCIISTH 3HAUCHHS CamooneHka ¢
HATYPaJIbHBIMH YHCIIAMH. YHCIIOBBIX BBIPOKCHHUH CO CKOOKaMH 1 6e3 CKOOOK. ; HCIIONB30BaHAEMK
OneHoyHoro
JHCTaY;
1.8. | CoiicTBa HyJIs IpH CIIOKEHUU U 2 0 1 21.09.2022 | BeimonusTh apudMeTHUECKHE ASHCTBUS ¢ HATYPAILHBIMH YHCIAMH, BHIYUCIIATH 3HAYEHHUS] 3auer;
YMHOKEHHH, CBOMCTBA €/IMHMULIBI [IPH YHCIIOBBIX BBIPAXXEHHUH CO CKOOKaMH 1 6e3 CKOBOK. ;
YMHOKEHHH.
1.9. | IlepemecTuTensHOE U COYETATENHHOE 3 1 1 24.09.2022 | BeimonHsTh apudMeTHUECKHE AEHCTBUS ¢ HATYPAILHBIMH YHCIAMH, BHIYUCIISATH 3HAYEHHUS] KonTponbHast
CBOWCTBA CJIOXKEHHS U YMHOKEHHS, YHCIIOBBIX BEIPAKEHUH CO CKOOKaMH 1 6e3 CKOOOK.; paborta;
pacrpe/IeNnTelbHOE CBOHCTBO
YMHOKEHHSI.
1.10. | Jlenmrenu u KpaTHbIE YHCIa, 3 0 1 28.09.2022 | ®opmypoBaTh ONpEIEICH)S JEUTENs B KPATHOTO, HA3bIBATh JCIUTENH U KpaTHBIC Yncia; | 3ader;
PasioKeHNe YHCIIa Ha MHOKHTEIIH. pacro3HaBath MPOCTHIE H COCTABHBIC YMCIIa; (POPMYIIMPOBATh M IPUMEHSATH IPU3HAKH
JIeNMMOCTH Ha 2, 3, 5, 9, 10; NpUMEHSTh allrOPUTM Pa3JIoKEeHHs YMCIIa HA POCThIE
MHOXHUTENH; HAXOJUTh OCTATKHU OT JIeJICHHS 1 HETOIHOE YaCTHOE.
1.11. | Jlenenue ¢ ocTaTKOM. 3 1 0 01.10.2022 | ®opmynupoBaTh ONpPEIEICHNS ASTUTENS U KPATHOTO, HA3BIBATh JIE/INTENN U KpaTHble uncna; | KoHTponbHas
Ppacro3HaBaTh MPOCTHIC M COCTABHBIE YHCIA; (JOPMYITMPOBATH U PUMEHSTH IPU3HAKH pabora;

JeIUMOCTH Ha 2, 3, 5, 9, 10; NpUMEHATh arOpPUTM Pas3IoKeHHs YHCIIa HA IPOCTHIE
MHOKHTEJN; HAXOAUTh OCTATKK OT JICJICHUS ¥ HEMOJIHOE YaCTHOE. ;




1.12. | IIpocTble 1 COCTaBHbIC YHCIIA. 3 04.10.2022 | Ucmnonb30Bath MpU BEIYKUCICHUSX IEPEMECTHTENFHOE M COYETATENIbHOE CBONCTBA clioxkeHns 1 | TecTupoBaHue;
YMHOXCHHSI, PACTIPECTUTEIBHOE CBOMCTBO YMHOKCHHS,

1.13. | Ilpu3naku genmumocty Ha 2, 5, 10, 3, 9. 3 07.10.2022 | ®opmyupoBaTh U MPUMEHSTH IIPaBHIIa MPEOOPA30BAHMS YHCIOBBIX BEIPAXKCHUH HAa OCHOBE JIuKTaHT;
CBOWCTB apU()METHICCKHUX JCHCTBHIA.

1.14. | Crenenb ¢ HaTypaJbHBIM MOKa3aTeieM. | 3 11.10.2022 | 3anuchbiBaTh NPOM3BE/CHUE B BUJIE CTEIICHH, YUTATh CTEIIEHH, HCIIOJIb30BaTh TEPMUHOJIOTHIO TecTupoBaHue;
(ocHOBaHHe, [I0KA3aTelb), BEIYHCIATH 3HAYCHNUS CTCIICHEH.;

1.15. | YncnoBsle BRIPQKEHHUSL; OPSIOK 3 14.10.2022 | BeImonHsITh IPUKUIKY U OLEHKY 3HAYCHHI YHCIIOBBIX BHIPOKCHHUH, Ipe/iarats U NpuMeHsTh | KoHTponbHast
JielCTBUH. MPUEMBI TIPOBEPKH BHIYMCIICHHIA. pabora;

1.16. | PemeHne TeKCTOBBIX 3a/1a4 Ha 5 18.10.2022 | Peruarh TEKCTOBbIC 3a/[a4K apU(PMETHUECKHM CIIOCOOOM, HCIIOJIB30BaTh 3aBUCUMOCTH MeXIy | KoHTposbHast
Bceapu(METHICCKHE ACHCTBU, Ha BEJIMUMHAMH (CKOPOCTB, BPEMs, PACCTOSIHHE; 11€Ha, KOIMYECTBO, CTOMMOCTb U JIp.): paborta;
JIBIDKCHUE U TIOKYIKI AHAIM3HPOBATh M OCMBICINBATh TEKCT 33/[a4H, Iepe)OpMyIHPOBATH YCIOBUE, H3BJICKATh

HEOOXOMMBIC JaHHBIC, yCTAHABIIMBATh 3aBUCHMOCTH MEXX/Y BEIMYHHAMH, CTPOUTh
JIOTHYECKYO LEMOUYKY PACCyK/ICHHIA.;

Uroro no paszaeny: 43

Pasnen 2. Harnsianas reomerpusi. JIMHHH HA IUI0CKOCTH

2.1. | Touxa, mpsimMasi, OTPE3OK, JIy4. 1 21.10.2022 | Pacno3HaBaTh Ha YepTEkKax, PUCYHKAX, OMMCHIBATE, UCIIONb3YS TEPMUHOJIOTHIO, K VerHeli onpoc;

n300paXarh ¢ MOMOILBIO YEPTEKHBIX MHCTPYMEHTOB: TOUKY, HPAMYIO, OTPE30K, JIyd, Yrol,
JIOMaHYI0, OKPYKHOCTb.}
2.2. | Jlomanast. 1 25.10.2022 | Pacno3HaBaTh Ha YepTekax, PUCYHKAX, ONMCHIBATE, UCIIONb3YS TEPMUHOJIOTHIO, K CamooleHKa ¢
M300paXkarh C OMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB: TOUKY, HPSIMYIO, OTPE30K, JIyd, Yrod, HCIIOJIB30BAHHEM
JIOMaHYI0, OKPY)KHOCTb.; O1eHoYHOro
JHUCTaY;

2.3. | U3MepeHue JUTMHBI OTPE3Ka, 2 29.10.2022 | Pacrnio3HaBath, PUBOUTH MPUMEPBI 00BEKTOB PEAbHOTO MHPA, HMEIOIIHX (opMy Ipaktuyeckas
METPHYECKUE EIHHHIIBI H3MEPEHHS U3y4CHHBIX QHUTYD, OLEHUBATH UX JMHEIHbIC pa3MepbL.; pabora;
JUTHHBL.

2.4. | OKpy»KHOCTb H KpYT. 2 01.11.2022 | Vicrionb30BaTh JMHEHKY H TPAHCIIOPTHP KK HHCTPYMEHTBI ISl TIOCTPOCHHUSI U H3MEPEHHSL: 3auer;

U3MEPATH ITHHY OT Pe3Ka, BEIMUMHY yIiia; CTPOUTh OTPE30K 3aHaHHON JIMHBI, IO,
3a/JaHHO BEJIMYMHBI; OTK/IaABIBATh IIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTh
3a/JaHHOTO pajnyca.;

2.5. | Ipakriueckas pabora «[Toctpoerne 1 04.11.2022 | N306paxaTs KOHPHUTYpALUU TEOMETPUYECKIX (DHUTYP U3 OTPE3KOB, OKPYIKHOCTEH, UX dacTei ITpakTnyeckas
y30pa U3 OKPYKHOCTEH». Ha HEJIMHOBAHHOM M KJIETYaTol Oymare; rpejuIarars, OlHMCHIBATh W 00CYK/aTh CIIOCOOBI, pabota;

QIITOPUTMBI TOCTPOCHHSL. ;

2.6. | Yrom. 1 08.11.2022 | U306pakaTh KOH(PHUIypaIuu TeOMETPUYECKUX (DUTYP U3 OTPE3KOB, OKPYKHOCTEH, UX yacteil | JlukraHT;
Ha HEJIMHOBAHHO# M KJIeT4aToil Oymare; pejuIarars, OIHUCHIBATh U 00CYX/aTh CIOCOOBI,
AIIrOPUTMBI TOCTPOCHHSL. ;

2.7. | psiMoit, OCTpBIii, TYIIOH 1 1 12.11.2022 | V306paxath KOH(MUIypaLii TeOMETPUIECKIX DUTYD U3 OTPE3KOB, OKPYKHOCTE!, X yacteil | JIUKTaHT;

Pa3BEPHYTHII YIJIbI. Ha HEJIMHOBAHHO# M KJIeT4aTol Oymare; pe/uIararh, OIMHUCHIBATh U 00CYX/aTh CIOCOOBI,
AIITOPUTMBI TOCTPOCHNSL. ;
Pacro3HaBaTh BU/IBI yIIIOB HAa YEPTEKaX.
2.8. | UsmepeHue yrios. 1 15.11.2022 | N306paats KOHYUIypALMH TEOMETPHUYCCKHIX (UTYp M3 OTPE3KOB, OKPYXKHOCTEH, MX yacTeil | YCTHEIA ompoc;

Ha HEJTMHOBAHHOW M KJICTYATON GyMare; TpeiaraTb, OIMCBIBATh U 06Cy)K)IaTL Cl'l()COGH,
AJITOPUTMBI IIOCTPOCHHUS.




2.9. | Ilpakrnueckas pabora «[loctpoeHue 2 18.11.2022 | HccnenoBats GUrypsl 1 KOHQUTypaLuH, UCTIONB3Yst LU(PPOBBIC PECYPCHI; KourponbHas
yrno»lIpaktuyeckas pabora pabora;
«IToctpoeHue yriosy»

Hroro no paszeny: 12

Pasnen 3. OGbIKHOBEHHBIE 1pOOH

3.1. | JdpoOs. 3 22.11.2022 | Mozenunposarts B rpahudecKoi, IpeamMeTHOH hopme, ¢ HOMOLIBI0 KOMITBIOTEPA OHSTHS 1 VYcraelii onpoc;

CBOICTBA, CBA3aHHBIE C OOBIKHOBEHHOH APOObIO.;

3.2. | IIpaBuibHbIC U HENIPABUIILHBICAPOOH. 5 28.11.2022 | Yurath 1 3am4ChIBATH, CPABHUBATH OOBIKHOBEHHbIE JAPOOH, MpeuIaraTh, 000CHOBBIBATH 1 3auer;

00CcyXxmath Croco0bl YopsI04nBaHIs JPOOEH. ;
3.3. | OcHOBHOECBOHCTBO APOOH. 5 03.12.2022 | ®dopmyMpOBaTh, 3aIIKCHIBATH C IOMOLIBIO OYKB OCHOBHOE CBOHCTBO OOBIKHOBEHHOM Apo0H; TectupoBanue;
HCIIONB30BaTh OCHOBHOE CBOMCTBO APOOH [UIs COKpAIleHus Apobeit u mpuBeaeHus Apodu K
HOBOMY 3HAMEHATEIO. ;

3.4. | CpasHenue pobeil. 4 12.12.2022 | U306pakarh 0OBIKHOBEHHbIE APOOU TOUKAMHU HA KOOPAMHATHOM PSMOii; HCIOJIB30BaTh 3ayer;
KOOP/JMHATHYIO HPSIMYIO JUTsl CPABHEHHMsI IPO0eii. ;

3.5. | CnoxeHue u BbIYMTAHKE 6 20.12.2022 | BoimonssTh apudMeTHyecKe ASHCTBUS ¢ OOBIKHOBEHHBIMH JPOOSAMHE; IPUMEHSTh CBOMCTBA KonrponbHast
OOBIKHOBEHHBIX IpOOEi. apuMeTHIECKUX JEHCTBHIT VIS pAL[OHAM3ALMH BEIYMCIICHHIA.; pabora;

3.6. | CmemanHas apo0s. 6 28.12.2022 | TIpoBOAMTH HCCIIENOBAHKS CBOMCTB APOOEH, OMUPAsCh Ha YMCIIOBBIE SKCIIEPUMEHTBI (B TOM TectupoBanue;

YUCIIE C TIOMOILbIO KOMIBIOTEPA). ;

3.7. | YMHOKEHHE U JIe]IeHHEe OObIKHOBEHHBIX | 7 11.01.2023 | Beimonusith apudmMeTHyecKe ASHCTBUS ¢ OOBIKHOBEHHBIMH JPOOSAMHE; IPUMEHSTh CBOMCTBA KonrponbHast
npobeit; B3aHMHO-00paTHbIE IPOOH. apuMeTHYECKUX JEHCTBHIT VIS pAL[OHAM3ALMH BEIYMCIICHHIA.; pabora;

3.8. | PemeHue TEKCTOBBIX 3a1a4, CO 5 12.01.2023 | MopenupoBaTh X0 PEIICHHUS 3314l C IOMOLIBIO PHCYHKA, CXEMBI, TaOJHUIIBL.; CaMooI1IeHKa C
JepIKaIX APOOH. HCIIONb30BaHAEMK

OneHoyHoro
JHCTaY;
3.9. | OcHoBHBIE 3a J1au¥ HA APOOH. 4 17.01.2023 | Pemrath TeKCTOBBIC 3aa4H, COEPIKAIIME APOOHBIE JaHHBIE, U 3a1a4l HA HAXOXKICHHE YacTH Konrponsnas
L[EJIOT0 H L[EJIOT0 [0 er0 YaCTH; BBISBISATH UX CXOZCTBA M PA3ITHYMSL; pabota;

3.10. | Tpumenenue GyKB Uit 3aMUCH 3 21.01.2023 | IpuBoauTh, pa3dHpaTh, OLEHHBATD PA3TUYHBIC PELICHHS, 3aIHCU PELICHUI TeKCTOBBIX IpakTryeckas
MaTeMaTHYECKUX BBIPAKCHUI U 3ajad.; pabota;
IpeIoKEeHUH

Uroro o pazaeny: 48

Pazzen 4. Harnsianasi reometpusi. MHOroyroJibHUKH

4.1. | MHOTOyroJIBHUKH. 1 26.01.2023 | OnuchIBaTh, UCTIONB3YS TEPMUHOTIOTHIO, H300PaKaTh C IIOMOIILIO YEPTEKHBIX HHCTPYMEHTOB | Y CTHBIH OIPOC;

OT PYKH, MOZCINPOBATH U3 OyMark MHOTOYTOJbHUKN.

4.2. | YerbIpéXyroibHHUK, PSIMOYTOIbHHK, 2 28.01.2023 | IIpuBoauTh pUMEpPHI OGBEKTOB PEabHOrO MHUPa, HMEIOIIHX (POPMY MHOTOYTOJIbHUKA, IpakTnyeckas
KBa/Ipar. [PSMOYTOJIbHYKA, KBAJ[paTa, TPEyroIbHNKA, OLICHHBATh HX JNHEHHBIC pa3MEpBbL. ; pabora;

4.3. | lpakruueckas pabora «Iloctpoenne 1 31.01.2023 | UccnemoBath CBOMCTBA MPAMOYTOJIBHKKA, KBAPaTa MyTEM SKCIIEPUMEHTA, HAOIIOECHHS, IIpaktuyeckas
[PSIMOYTOJIBHHKA C 3aJaHHBIMU M3MEPEHHsI, MOJICIMPOBAHMST; CPaBHUBATH CBOWCTBA KBAJpaTa M MPSIMO yrONbHUKA. pabora;

CTOpOHAMH Ha HEJIMHOBaHHOM 6yMare».




4.4. | TpeyromnbHuK. 2 0 03.02.2023 | KoHcTpynpoBaTh MaTeMaTHyeCKHe MPEUIOKEHHS C TOMOLIBIO CBSI30K Tectuposanue;
«HEKOTOPBII»,«TI000#». ;
4.5, | Ilnomans u nepuMeTp IpsMOYroJbHUKA | 2 0 07.02.2023 | UccnemoBath CBOICTBA IPSIMOYTOIBHIKA, KBApaTa IyTEM SKCIIEPHMEHTa, HaOII0ICHHS, VYerHslit onpoc;
¥ MHOTOYTOJIbHHKOB, COCTABIICHHBIX 3 U3MEPEHHsl, MOJICIMPOBAHMS; CPAaBHUBATh CBOHCTBA KBAJIpaTa U NMPSIMO yrOIbHUKA.;
[PSIMOYTOJIBHUKOB, CAHHULIBI
H3MEPEHHSI IO .
4.6. | IlepumeTp MHOTO yroJbHHUKA. 2 1 11.02.2023 | MccaenoBath 3aBHCUMOCTb IUIOMIAIM KBAJpaTa OT JTHHBI €0 CTOPOHBL.; KourponpbHast
paborta;
Hroro no paszeny: 10
Pasznen 5./lecsiTu4uHBIE 1POGH
5.1. | Hecstuynas 3amuchk apooeii. 5 0 14.02.2023 | TIpeacTaBisaTh JECATHUHYIO ApoOb B BUJE OOBIKHOBEHHOM, YNTATh U 3aIIMCHIBATh, CPABHUBATL | 3ayeT;
JeCSTHYHBIE ApO0H, peutaratb, 000CHOBBIBATh 1 00CYXKAATH CIIOCOObI YHOPSIOYNBAHHAS
IECSATHYHBIX Jpo0eii.;
5.2. | CpaBHeHHE eCATUYHBIX APOOCH. 5 0 22.02.2023 | M306paxath JecATHYHbIEC APOOH TOYKAMU HA KOOPAMHATHOI MPSIMOIL.; IMuceMeHHBII
KOHTPOJIb;
5.3. | Jle#icTByS C AECATHYIHBIME IPOOSMH. 10 1 09.03.2023 | BeImonHsTh apu(pMETHISCKUE ASHCTBHS C AECATHYHBIMU APOOSIMIL; BBITOIHST IPUKHAIKY U KonTposnbHast
OLICHKY Pe3yJIbTaTa BBIYUCICHHIA.; pabota;
.5.4. | OxpyrieHue IeCATHUHBIX APOOEHt. 5 0 17.03.2023 | IIpuMeHSATH NPaBUIIO OKPYIJICHUS JACCATHYHBIX APOOEI. ; IpakTnyeckas
pabora;
5.5. | Penrenue TeKCTOBBIX 3a/1a4, 7 1 20.03.2023 | Pemath TEKCTOBBIE 3a1a4H, COIEPIKAIIIIE APOOHbIE TAHHBIE, K HA HAXOXKIEHHE YaCTH [€JI0T0 Konrposbhas
COZepIKAILHX IPOOH. 1 LIEJIOTO 110 €r0 YaCTH; BBISBIIATH X CXOACTBA M Pa3/InUHsL.; pabora;
5.6. | OcHoBHbIE 3a jauK Ha APOOH. 6 0 23.03.2023 | MozennpoBath X0/ pelieHHs 3a1aul C TIOMOIIBI0 PUCYHKA, CXeMBI, Ta0IuIbl. [[pHBOAUTS, Ipaktuyeckas
pa3bupaTh, OLEHUBATH Pa3IMYHbIC PELICHNUS, 3aIICH PEIICHUH TEKCTOBBIX 3a/1ad. ; pabora;
Hroro 1o paszneny: 38
Paspnen 6. Harnsinnas reomerpust. Tena n gurypsl B npocTpancrse
6.1. | MHOrOrpaHHHKH. 1 0 25.03.2023 | Pacro3HaBaTh Ha YepTEkRaX, PUCYHKAX, B OKPYXKAIOLIEM MHUPE TIPSMOYTOIbHBIi YcrHblit ompoc;
Hapaienenunes, Kyo, MHOrorpaHHUKH, OMUCHIBATh, HCIIOJIB3Ys TEPMUHOJIOTUIO, OL[CHUBATh
JIMHEHHbIE pa3Mepsl.;
6.2. | M3o0pakeHre MHOTOTPaHHUKOB. 1 0 28.03.2023 | IpuBoauTh MpUMEpbI 0OBEKTOB PEATBHOr0 MUpPA, UMEIOLINX GOPMY MHOTOIPAHHHUKA, CamooneHKa ¢
HPSIMOYTOJIBHOTO HapaJlieNenuesa, Kyoa.; HCIIONb30BAHHEMK
OneHouHoro
JHCTaY;
6.3. | Mozenu mpOCTPaHCTBEHHBIX TEIL. 1 0 29.03.2023 | M3o6paxath Ky0 Ha KieT4aToi Oymare.; IpakTryeckast
pabora;
6.4. | IlpsiMmoyronbHEIN apamienenumnen, kyo. | 1 0 30.03.2023 | Pacno3HaBaTh U H300paxkaTh pa3BEPTKH KyOa N MapajuIeenumnena. ; Yerblit onpoc;
6.5. | Pa3Béprku kyba u mapasenenunesa. 1 0 31.03.2023 | MoaenupoBath Ky0 U napauielenures] 13 GyMar u MpoYnux MaTtepuaioB, OObSICHATE cocob | 3ader;
MO/ICINPOBAHHSL. ;
6.6.. | ITpaktuueckas pabota «Pa3seprka 2 0 01.04.2023 | Ha6uoaats 1 MPOBOAUTH aHAJIOTHH MEX/LY TIOHATHSIMH IUIOIAAH 1 00bEMa, IepuMeTpa 1 IpakTnyeckas yUn.py
Kyba». IUTOIA I TOBEPXHOCTH. ; pabora;




6.7. | O6bEM Kyba, IPIMOYTOJIBHOTO 2 1 1 04.04.2023 | Pacrio3HaBaTh HCTHHHBIC 1 JIOXKHBIC BHICKA3bIBAHHS O MHOTOIPAHHHKAX, IPUBOAKTS NpuMepsl i| KoHTponbHas
napasienenuresa KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHHS BBICKA3bIBAHHIL.; pabora;

Hroro no paszeny: 9

Pasnen 7. [loBTopeHue u 06o01meHune

7.1. | IloBTOpEHHE OCHOBHBIX MOHSITUH U 10 1 0 06.04.2023 | Ber4ucisiTh 3HAYCHHUS BBIPAKEHHIT, COACPIKALIMX HATYPAIbHBIC YNCIIA, OOBIKHOBEHHBIE U KonrponbHas
METOJIOB Kypca 5 Kiiacca, 00001eHIe JeCSTHYHbIE APOOH, BBITIONHATE IPE0OPa30BaHUS YUCE.; pabora;
3HaHUI

Hroro no pazzeny: 10

OBLIEE KOJIMYECTBO YACOB I10 170 |17 37

ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoauuecTBo yacon JlaTta Konrtpoaupyembie dj1eMeHTbI IIpoBepsieMble 3J1eMeHTHI COAePKAHUS Buapbi,
n/m H3Y4eHHsl | COAePKAHUSA opmbI
BCEro | KOHTPOJILHBIE | MPAKTHYECKHE KOHTPOJISI
padoThI padoThI
1 Psn HaTypanbHBIX uKceN U HYIb 1 JlecsaTu4Has CUCTEMA CUUCIICHUS. Ludpa u gucno. Apupmernueckue IeiCTBHS C
Pumckas Hymepanus HaTypallbHbIMU yuciaMu. JlecsTHuHas cucteMa
CUHCIICHHUS]
2 JecaTuyHas cucTeMa 3alliCH HaTypalbHBIX Yncell. Pumckas 1 JlecsaTuyHas cucTeMa CUUCICHHS. Iudpa u gucno. Apupmernaeckue IeiicTBHSA ¢
HyMepanus Pumckas Hymepanus HATypaJbHBIMU YuciIaMH. JlecsTHaHas cucteMa
CUHCIICHHUS
3 YTeHue U 3amKCh HATYPAbHBIX YHCEI. 3auch Yicnia B Buae cymmbr | 1 Okpyrienue yucen. [Ipukuaka u Ludpa u gucno. Apudmernieckue AeHCTBU C
PaspsIHBIX CIAraeMbIX OLICHKA PEe3yJIbTATOB BHIUHCICHH. HATypallbHBIMU yuciaMu. JlecsTHuHas cucteMa
BrlzeteHie MHOKHTENS — CTEHIeHN CUHCIICHHUS
JeCATH B 3alIHCU YUCTIA
4 CpaBHEeHHE HaTYpaJIbHBIX YHCET 1 CpaBHEHHUE JICHCTBUTEIBHBIX YUCEI Hudpa u uncno. Apudmernueckue neicTBUS C
HATypaJIbHBIMU YucIaMH. JlecsTHaHas cucreMa
CUHCIICHUS
5 CpaBHeHHE HaTypalbHbIX Yucel. Pelienue 3a1a4 ¢ npakKTHYECKUM 1 CpaBHeHHUE JeiCTBUTENIBHBIX YHCEI Iudpa u gucno. Apupmernaeckue IeiicTBHSA ¢
cofepKaHueM HaTypaJbHBIMH YnCIaMH. JlecsTHaHas cucteMa
CUHCIICHAS
6 OKpyTJIeHHE HAaTypaJIbHBIX YHUCET 1 Okpyrienue yucen. [Ipukuaka u Okxpyrienue uncen. IIpukuika u oLeHKa pe3yJIbTaToB
OLIEHKA PE3YJIbTATOB BBIYUCICHUH. BBIYUCIIEHUIT
Brienenne MHOKUTENS — CTEHIEHU
JIECSTH B 3aITHCH YHCIIA
7 OkpyriieHre HaTypabHBIX Yncell. PemreHne 3aay ¢ npaktimdeckuM | 1 Oxpyrinenne uncen. [Ipukunka u Oxpyrienue uncen. [Ipukuaka 1 oneHKa pe3yabTaToB
cofepXkaHneM OlIeHKA Pe3yIbTaTOB BHIUKUCICHHI. BBIYHCIICHAN
BrlieeHie MHOKHTENS — CTEeHN
JIECSTH B 3aITHCH YHCIIA
8 Touxka. I[Ipsimas. JIunuu Ha MIOCKOCTH 1 Pa3mepsl 00bEKTOB OKPYKAIOLIETO Touka, mpsimasi, OTPE30K, JIy4, yrojl. MHOTOYrOJIbHUK,
Mupa (0T DIIEMEHTapHBIX YaCTHI] 110 OKPYKHOCTb U KpyT. MI300paxenne Quryp, B Tom uncie
BceneHHoit), AUTENBHOCTH Ha KJIeT4aToii Oymare
MPOLIECCOB B OKPY KAIOIEM MHPE
9 OKpY>XHOCTb U KPYT 1 Pa3mepsl 00BEKTOB OKPYKAIOLIETO Touka, mpsimasi, OTPE30K, JIy4, yrojl. MHOTOyroiabHUK,

Mupa (0T 3IEMEHTAPHBIX YACTHIL JI0
BceneHHo#), ITUTENBHOCTD
POLIECCOB B OKPYXKAOLIEM MHpPE

OKPYKHOCTB U KpyT. 300paxenue Gpuryp, B TOM 4ucie
Ha KJIeT4aToi Oymare
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IIpakTnueckas pabota (Ha kinetdaToit 6ymare) “IlocTpoenue y3opa
U3 OKPYXXKHOCTH

Pa3Mepsl 00bEKTOB OKPYIKAIOLIETO
Mupa (0T DIEMEHTAPHBIX YaCTHI] 110
Bcenennoit), JuimrensHOCTh
MPOLIECCOB B OKPYKAIOIIEM MHPE

Touka, npsiMast, OTPE30K, Jy4, yroi. MHOrOyroJibHHK,
OKPYKHOCTb ¥ KpyT. VI300paxenne duryp, B Tom uncie
Ha KieT4aToil Oymare

11 | JIy4 u otpesox Pa3meps! 00bEKTOB OKPYIKAIOMIETO Touxa, mpsiMasi, OTpe30K, JTyd, yroil. MHOroyrojibHUK,
Mupa (0T DIeMEHTapHBIX YaCTHI] 10 OKPYKHOCTb U KpyT. MI300paxkeHne duryp, B ToM uncie
Bcenennoil), IMUTENBHOCTH Ha KJIeT4aToii Oymare
MIPOLIECCOB B OKPYXKAIOIEM MUPE
12 | lnuna orpeska. EnuHMIbI M3MEPEHNUS IUTHHBI Pa3mepsl 00bEKTOB OKPYKAIOLIETO Touxka, npsimasi, OTpE30K, JIy4, yroil. MHOroyronpHHK,
Mupa (OT 37I€MEHTapHBIX YaCTHIL 110 OKPYKHOCTb U KpyT. MI300paxkeHne duryp, B ToM uncie
Bcenennoit), JuMTeNbHOCTH Ha KJIeT4aToii Oymare
MIPOLIECCOB B OKPY KAIOIEM MHPE
13 | CpaBHeHue OTpe3KOB Pa3meps! 00bEKTOB OKPYIKAIOLIETO Touxa, mpsiMasi, OTpe30K, JTyd, yroil. MHOroyroibHUK,
Mupa (0T DI€MEHTapHBIX YaCTHI] 110 OKpPYKHOCTB U KpyT. I300paxcenue ¢puryp, B ToM ducie
BceneHHo#), IUTENBHOCTD Ha KJIeT4aTol Oymare
MIPOLIECCOB B OKPYIKAOIIEM MHIpPE
14 | KoopaunaTHas npsamast. LIkansl M300paxenue 4ncen TO4KaMu CpaBHeHHUE HaTypallbHBIX uncell. M300paxenue
KOOPJIMHATHOW MPAMON HaTypaJbHBIX YHCEN HA YUCIOBOM Jy4e. Yucio 0
15 | KoopiuHATHI TOUKH V300pakeHne Yrcel TOUKaMI CpaBHeHHe HaTypalbHBIX dncel. 1300paxenue
KOOPAMHATHOI IPsMOii HaTypaJIbHBIX YHCEN Ha YHCIOBOM Jyde. Yncio 0
16 | HarypanbHble 4ncia Ha KOOPAMHATHOH IPAMO# M300paxeHue 4ucen TO4KaMu CpaBHeHHUE HaTypallbHBIX uncell. M300paxenue
KOOPJIMHATHOW MPAMON HaTypaJbHBIX YHCEN HA YUCIOBOM Jy4e. Yucio 0
17 | Pemenue norm4eckux 3amadq Pemienne TeKCTOBBIX 3a1a4 PelieHue TeKCTOBBIX 3a1a4 apU(PMETHIECKUM
apHPMETHICCKUM CIIOCOO0M croco6oM (mocie10BaTeIbHBIMU apH(PMETHYESCKUMH
neiictBusimMu). Mcnonb30BaHue Mpy perieHuH 3a/1a4
TaOMHUL U CXeM
18 | OGoGwenre 1 KOHTPOJIb 3HAHMH 110 TeMaM “HaTypaibHble yncina” u Pemenne TekcTOBBIX 3a1a4 Iudpa n gmcno. Apupmernaeckue IeiicTBHS ¢
"JIuHun Ha mnockocTH" apH(pMETHIECKUM CIIOCO00M HaTypaJbHBIMHU YUCIaMu. JleciTUUHAs cUCTeEMa
CUHCIICHAS
19 | JleiictBue cnoxenus. Komnounentst aeiicteus. Haxoxnenue Apudmernueckue IeHCTBUS HaL Ludpa u gucno. Apudmernueckue JeiicTBHS ¢
HEH3BECTHOr0 KOMITIOHEHTa. CIIOXKEHHE MHOTO3HAYHBIX HaTypanbHBIMU YHCTAMU HaTypanbHBIMHU YHCIaMu. JlecsTHYHAs cucTeMa
HaTypaJIbHBIX YHCE CUHCIICHAS
20 | IlepemecTuTeNBHOE M COUETATENBHOE CBOHCTBA CIIOMKEHNS. YncnoBble BRIPKEHHUS, TOPSIOK Iudpa n umcno. Apupmernaeckue IeiicTBHS ¢
CBolicTBO HYJIS IPU CIIOXKeHHN. Vcronb3oBanne OyKB U1 CBOHCTB JeHCTBHIl B HUX, HCIOJIB30BaHUE HaTypaJbHBIMH YnCIaMH. JlecsTHaHas cucteMa
apudMeTHIecKHX AeHCTBHI CKOOOK. 3aKOHBI apU(METUUECKUX CUHCIIEHHUS]
neictBuit
21 | Peurenne 3a/1a4 ¥ yIpaXHEHHHT HA IPUMEHEHHUE IEPEMECTUTENLHOTO 1 YucnoBble BRIPXEHHUS, IOPSIOK Ludpa n umcno. Apupmernaeckue IeiicTBHS ¢
COYETATENLHOTO CBOIMCTB CIIOKEHHS JeiCTBHII B HUX, HCIIONIb30BaHUE HaTypaJlbHBIMH YHCIaMH. JlecsTHaHas cuctemMa
CKOOOK. 3aKOHBI apH(PMETHIECKUX CUUCIICHUS
TIeMCTBUN
22 | Berunranue Kak jeiicTBue, 00paTHOE CIOKEHHI0. KOMIIOHEHTBI Apudmernueckue IeicTBHS Haj Ludpa u wicno. Apupmerndeckue eHCTBIS C

aeﬁcmm{. Haxomae]—me HEU3BECTHOI'O KOMITIOHCHTa

HaTypaJIbHbIMHU YU CIIaMHU

HaTypaJIbHBIMH YHCITAMH. HCCSITPILIHEISI cucreMa
CUYHUCIICHUA
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Brlunranne MHOrO3HauHbBIX HaTypaJIbHbIX YHUCE

Apudmernueckue IeicTBHS Ha
HaTypanbHBIMU YHCIAMU

Ludpa u gucno. Apupmernueckue IeiiCTBHS C
HaTypanbHBIMHU YHCIaMu. JlecsTHYHas cucTeMa
CUMCICHHUS

24 | Penrenue TEKCTOBBIX 3a/ia4 apU(QMETHIECKIM CIIOCOO0M Apudmernueckue IeiicTBHS Haj Iudpa u gucno. Apupmerndeckue neiicTBHA ¢
HATypaJlbHBIMH YHCIAMHU HaTypallbHbIMU yuciaMu. JlecsTHuHas cucteMa
CUHCIICHHUS
25 | Penrenue TEKCTOBBIX 3a/1a4 € TIOMOIIBIO CIIOXKCHUS M BBIYUTAHHUS PelieHye TeKCTOBBIX 3a1a4 PelieHye TeKCTOBBIX 3a1a4 apU(PMETHIECKUM
apH(PMETHICCKUM CIIOCOO0M croco6oM (mocie10BaTebHBIMU apH(PMETHYESCKUMH
neiicrBusiMu). Mcrnonb30BaHue pu perieHuH 3a/1a4
Ta0JMIL U CXeM
26 | O6o6menHre 1 KOHTPOIIb 110 TeMe “CIIOKEHHE U BBIYUTaHNE Apudmernueckue IeiicTBHS Haj Ludpa u gucno. Apupmernueckue IeiiCTBHS C
HATypaJlbHBIX 4Hcen” HaTypaJlbHBIMH YHCIAMHU HATypalbHBIMU YncIaMH. JlecsTHYHAs cucTeMa
CUHCIICHHUS
27 | Heticreue ymuoxenue. KomronenTsl neiicteus. Haxoxnenue Apudmernueckue AeHCTBHS Hal Hudpa u uncno. Apudmernueckue neicTBUS C
HEU3BECTHOro KoMIOHeHTa. [lepeMecTUTeIbHOE U COYETATENbHOE HATypaJIbHBIMH YHCIIAMHI HATypallbHBIMU yuciaMu. JlecsTHuHas cucteMa
CBOICTBa yMHOKEHU. VIcnosb3oBaHKe OYKB VISl CBOWCTB CUUCIICHUS.
apupMeTHUECKUX ACHCTBUI
28 | YMHOXEHIE MHOTO3HAYHBIX HAaTyPaIbHBIX YUCEIT Apudmernueckue eiCTBHS HAl Ludpa u ucno. Apudmernieckue AeHCTBU ¢
HATypaJIbHBIMH YHCIAMHI HATypaJIbHBIMU YncIaMH. JlecsTHaHas cucteMa
CUHCIICHUS
29 | VMHOKeHHE MHOTO3HAYHBIX HATYpalbHBIX vrcel. CBOHCTBA HyJIs U Apudmernueckue IeicTBHS Hal Iudpa u gmcno. Apupmernaeckue IeiicTBHSA ¢
€IMHULIBI IPU YMHOKEHUH HATypaJlbHBIMH YHUCIAMHU HATypallbHBIMU yuciaMu. JlecsTHuHas cucteMa
CUHCIICHHUS
30 | PacnpenenurensHOe CBOMCTBO yMHOXeHHsI. Vcronb3oBanue OyKB YucnoBble BHIPaXKEHUS, TOPAI0K Ludpa u gucno. Apudmernieckue AeHCTBU C
U CBOMCTB apru(METHIECKHX JeiiCTBHI JICWCTBUI B HUX, HCTIOTb30BaHHUE HaTypaJbHBIMH YUCIaMu. JlecaTHYHAs cucTeMa
CKOOOK. 3aKOHBI apH(PMETHUECKHX CUUCIICHUS
JeMCTBUN
31 | PacnpenenurensHoe CBOMCTBO yMHOXeHUsL. [IpuMeHeHue pu Yucnosble BbIPaKEHUS, TIOPATOK Iudpa n gmcno. Apupmernaeckue IeiicTBHS ¢
BBIYHCIICHUSX JeiCTBHIl B HUX, HCIIOJb30BaHHE HaTypaJbHBIMH YnCIaMH. JlecsTHaHas cucteMa
CKOOOK. 3aKOHBI apH(PMETHIECKUX CUUCIICHUS.
neictBuit
32 | KBagpar u ky6 uncna YucnoBble BHIPOXEHHS, HOPSIIOK Cremnenb ¢ HaTypalbHBIM IT0Ka3aTelIeM: KBafpar U Kyo
JIeWCTBUIT B HUX, UCTIOJb30BaHHUE qycla
CKOOOK. 3aKOHBI apH(METHIECKIX
IeMCTBUN
33 | Crenens ¢ HaTypaJIbHBIM ITOKa3aTereM YncnoBble BRIPAXEHHUS, TOPSIOK CTerneHb ¢ HaTypaIbHBIM [TOKa3aTeNeM: KBaapar U Kyo
JIEHCTBUI B HUX, HCIIOJIb30BAHUE quciia
CKOOOK. 3aKOHBI apH(PMETHUECKHX
neictBuit
34 | Jlenenue kak neicTBre, 00paTHOE YMHOKEHUIO. KOMIIOHEHTHI Apudmernueckue IeicTBHS Hal Ludpa n gmcno. Apupmernaeckue IeiicTBHSA ¢
neifcTeus. Haxoxenne HeH3BECTHOrO KOMIIOHEHTA HATypaJIbHBIMH YHCIAMHI HaTypalbHBIMH YncIaMH. JlecsTHaHas cucremMa
CUHCIICHHUS
35 | JleneHue MHOTO3HAYHBIX YHCEI Apudmernueckue IeicTBHS Haj Hudpa u uucno. Apudmernueckue neicTBUs C

HaTypaJIbHbIMHU YU CIIaMHU

HaTypaJIbHBIMH YHCITAMH. HCCSITPILIHEISI cucreMa
CUYHUCIICHUA
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I[eneﬂue C OCTaTKOM

HCHSHI/IC C OCTaTKOM

Jenumocts. JleneHue ¢ ocTaTKOM

37 | Jenenue ¢ ocraTkoM. Pererne 3a1ad ¢ pakTHIECKHM JleneHue ¢ 0cTaTKOM JenumMocTs. JleneHue ¢ 0CTaTKoM
COZlepIKaHuEM
38 | Jemutenu u KpaTHbIC YHCIIA JleneHue ¢ 0CTaTKOM Jenumocts. JleneHue ¢ 0CTaTKOM
39 | Ipusnaku nenumocty Ha 2, 5, 10 IMpusHaku genumoct Ha 2, 3, 5,9, 10 | Henmumocts. JleneHue ¢ octaTkoM
40 | Ilpu3Haku genumocTy Ha 3, 9 [pusHaku nenumocty Ha 2, 3, 5,9, 10 | Henumocts. JleneHue ¢ octaTkoM
41 | IIpocTble U COCTABHBIC YHCIIA HaunGosbiumii o0t genuress u JenumocTs. JleneHue ¢ 0cTaTkoM
HauMeHbllee oblee KpaTHoe
42 | Pa3noxeHHe Yncia Ha MPOCThIE MHOKHUTEIN Hau6ounbimmii 00wl AeIUTeNb 1 JlemumocTb. Jlenenue ¢ octaTkoM
HauMeHblIee o0Iee KpaTHOe
43 | Yucnosble BopaxeHust. UTeHHe U COCTaBICHHE YucnoBbie BRIPAXKEHUSL, TOPSIOK CreneHb ¢ HATYpaIbHBIM MOKA3aTeNeM: KBaapar U Kyo
JIeWCTBUII B HUX, UCTIOIb30BaHHUE yucna
CKOOOK. 3aKOHBI apH(PMETHIECKUX
JecTBUI
44 | IIpeobpa3oBaHue YHCIOBBIX BBIPAXKEHHI YucnoBble BHIPAXKEHUS, TOPAI0K CremneHb ¢ HaTypalIbHBIM [IOKa3aTeNeM: KBaipar U Ky0
JIeWCTBUII B HUX, UCTIOIb30BaHHUE yucna
CKOOOK. 3aKOHBI apH(PMETHIECKUX
JecTBUI
45 | Pemienue TEKCTOBBIX 3a/1a4. VICIIONB30BaHME MIPU PELICHHH 3314 PemnieHne TEKCTOBBIX 33/1a4 PemieHne TEKCTOBBIX 33/1a4 apH()METHUESCKUM
TaOJIHI] U CXeM apudMeTHIECKUM CIOCOO0M croco6oM (mocie10BaTeIbHBIMU apH(PMETHYESCKUMH
neiictBusiMu). Mcnonb30BaHue pu peLieHuH 3a/1a4
TabIMI U CXEM
46 | [opsiaoK BBIMONHEHUS JASHCTBUN [PU BBIYMCIICHUH 3HAYEHHS YncnoBble BRIPXEHHUS, TOPSIOK CreneHb ¢ HATypaIbHBIM MOKa3aTeNeM: KBagpar u Kyo
YHCIIOBOTO BBIPAKEHUS NICHCTBHUI B HHUX, UCIIOJIb30BAHUE yucna
CKOOOK. 3aKOHBI apH(METHIECKIX
JecTBUI
47 | PeuieHne TEKCTOBBIX 33/1a4. 3a/1a4u Ha 4acTh PemnieHne TEKCTOBBIX 3a/1a4 PemieHne TeKCTOBBIX 33/1a4 apH()METHUECKUM
apH(PMETHISCKIM CIIOCOO0M crocoboM (Tocne10BaTeIbHBIMU apU(PMETHYECKUMU
neiictBusimMu). Mcnonb30BaHue py perieHuH 3a/1a4
TaOIHI] U CXEM
48 | IIpeobpa3oBaHKe YHMCIIOBBIX BRIPQKEHHIT IIPH BBIOJIHEHHUH YncnoBble BRIPAXEHHUS, TOPSIOK CTeneHb ¢ HaTypaIbHBIM [TOKa3aTeNeM: KBaapar 1 Kyo
neifcTBHIl co CKOOKaMHU B BEIYHCIIEHUSIX YHCIIOBBIX BEIPIKEHUN JIeiicTBUI B HUX, UCTIOJIb30BaHKE qyucia
CKOOOK. 3aKOHBI apH(PMETHUECKHX
JeHcTBUI
49 | PemieHne TEKCTOBBIX 33/1ay. 3a/1a4u Ha J[BHKCHUE PemieHne TEKCTOBBIX 3a/1a4 Pemienne TeKCTOBBIX 327124 apH(PMETHIECKUM
apHPMETHIECKIM CIIOCOOOM crocoboM (Tocne10BaTeIbHBIMU apU(PMETHIECKUMU
neiicTBusAME). Vicroap30BaHNe IIPH PELICHNH 33124
TaOJIHI] U CXEM
50 | Pemrenue TexcToBBIX 3aa4. CocTaBIECHUE BBIPAKCHHS PemnieHne TEKCTOBBIX 3314 PemieHne TeKCTOBBIX 33/1a4 apH()METHUECKUM

apudMeTHIECKIM CIIOCOO0M

crocoOoM (Iocne10BaTeIbHBIMU apU(PMETHICCKUMU
neiictBusiMu). Mcnonb30BaHue Mpy pelIeHUH 3a/1a4
Ta0JINL U CXeM
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O6o01IeHHE  KOHTPOIb MO TeMe “YMHOKECHUE U JENCHHE
HaTypaJIbHBIX Yncen”

Apudmernueckue IeicTBHS Ha
HaTypanbHBIMU YHCIAMU

Ludpa u gucno. Apupmernueckue IeiiCTBHS C
HaTypanbHBIMHU YHCIaMu. JlecsTHYHas cucTeMa
CUMCICHHUS

52 | Jlomanas. Vi3MepeHue AIUHBI IOMaHOH Pa3mMeps! 00bEKTOB OKPYIKAIOIIETO Touxa, mpsiMasi, OTpe30K, JTy4, yroil. MHOroyrojibHUK,
Mupa (0T DI€MEHTapHBIX YaCTHI] 110 OKPYXKHOCTb U KpyT. MI300paxenune duryp, B ToM uncie
Bcenennoil), IMUTENBHOCTH Ha KJIeT4aToif Oymare
MIPOLIECCOB B OKPYXKAIOIEM MUPE
53 | Yrubl Bupgsr yrios Pa3mepsl 00bEKTOB OKPYIKAIOLIETO Touxka, npsimasi, OTpE30K, JIy4, yroil. MHOroyronpHHK,
Mupa (OT 37I€MEHTapHBIX YaCTHIL 110 OKPYKHOCTb U KpyT. MI300paxkeHne duryp, B ToM uncie
Bcenennoit), JunTeNnbHOCTH Ha KJIeT4aToi Oymare
MIPOLIECCOB B OKPY KAIOIEM MHPE
54 | U3mepenue yrios Pa3mepsl 00bEKTOB OKPYKAIOLIETO Touxka, npsimasi, OTpE30K, JIy4, yroil. MHOroyronpHHK,
Mupa (0T DIeMEHTapHBIX YaCTHI] 110 OKpPYKHOCTb U KpyT. I300paxcenne ¢puryp, B ToM JHCIIe
BceneHHoit), AMUTENBHOCT Ha KJIeT4aTol Oymare
MIPOLIECCOB B OKPYIKAIOIIEM MHPE
55 | U3mepenue yrios Pa3mepsl 00bEKTOB OKPYKAIOLIETO Touxa, npsiMasi, OTpe30K, JTy4, yroil. MHOroyrojibHUK,
MHpa (OT DIEMEHTapHBIX YaCTHLL J10 OKPY)KHOCTB U KpyT. 300paxenue Gpuryp, B TOM 4ucCiIe
BceneHHoit), AMUTENbHOCTD Ha KJIeT4aToii Oymare
MIPOLIECCOB B OKPY KAIOIEM MHPE
56 | CpaBHenue yrios Pa3mMeps! 00BbEKTOB OKPYIKAIOLIETO Touxa, mpsiMasi, OTpe30K, JIyd, yroJ. MHOrOyronsHUK,
Mupa (OT DIIEMEHTapHBIX YaCTHI] 110 OKPYKHOCTb U KpyT. MI300paxkenne duryp, B Tom uucie
Bcenennoit), IUTENBHOCTH Ha KJIeT4aToi Oymare
MIPOLIECCOB B OKPYIKAOIIEM MHIpPE
57 | Ilpaktnueckas pabora “ITloctpoenne yrios” Pa3mepsl 00bEKTOB OKPYKAIOLIETO Touxa, npsiMasi, OTpe30K, JTy4, yroi. MHOroyrojibHUK,
MHpa (OT BIEMEHTapHBIX YaCTHLL J10 OKPYKHOCTB U Kpyr. 300paxenue ¢puryp, B TOM 4ucie
BcenenHoit), AMUTENBHOCTH Ha KJIeT4aTol Oymare
MPOLIECCOB B OKPY KAIOIIEM MHPE
58 | lomn OOBIKHOBEHHAs IPOOb, OCHOBHOE O6bIkHOBeHHAs 1pobb. CokpareHue gpodeit.
CBOWHCTBO JIpobH CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
CpasHenue npobeit Apudmernueckne IeiicTBHS (CIOKEHNE U BEIYUTAHNE) C
OOBIKHOBEHHBIMH IPOOSIMH C OJJHHAKOBBIMH
3HAMEHATEeIAMU
59 | JIpo6b Kkak crocob 3anucy 4acTH BEINYHUHbI OOBIKHOBEHHAs IPOOB, OCHOBHOE O6bIkHOBeHHAs 1pobb. CokpareHue Jpodeit.
CBOICTBO 1podu CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
CpasHenue npobeit Apudmernueckue 1eHCTBUS (CI0KEHUE U BBIYUTAHUE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OTMHAKOBBIMU
3HAMEHATEeIAMU
60 | O6bikHOBeHHbIe ipobu. [IpakTHYeCKre 3a/1auH, COAePXKAIHE JOTH 1 OOBIKHOBEHHAs IPOOB, OCHOBHOE O6bikHOBeHHAs 1pobb. CokpareHne 1poodeit.

apobu

CBOICTBO IpoOU
CpaBaenue npo0eit

CpaBHeHue qpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEISIMA.
Apudmernueckne IeicTBHSA (CIOXKEHNE U BEIYUTAHNE) C
OOBIKHOBEHHBIMH IPOOSIMH € OJJTHHAKOBBIMH
3HAMEHATEISIMU
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OObIKHOBEHHBIE 1pobu. 1300paxkeHre 00BIKHOBEHHBIX Ipobeit
TOYKAMHU Ha KOOPAUHATHOM MpAMOi

OOBIKHOBEHHAs IPOOb, OCHOBHOE
CBOICTBO IpoOU
CpaBHenue pobeit

O6bikHOBeHHAs 1pobb. CokpareHne qpoodeit.
CpaBHeHue apo6eii ¢ 0AMHAKOBBIMU 3HAMEHATCIISIMH.
Apudmernueckue IeicTBHSA (COKECHUE U BBIYUTAHKE) C
OOBIKHOBEHHBIMH APOOSMH C OAHHAKOBBIMU
3HaMEHATEIAMU

62 | OOBIKHOBEHHBIE JPOOH OOBIKHOBEHHAs IPOOB, OCHOBHOE OObIKHOBeHHAs IpoOb. CokpamieHue Apooeit.
CBOMHCTBO IpoOH CpaBHeHue Jpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEIIIMU.
CpasHeHue apobeit Apudmernueckue IeiicTBHSA (CIOXKEHNE U BHIYUTAHNE) C
OOBIKHOBEHHBIMH APOOSMH C OAHHAKOBBIMU
3HaMEHATEISIMU
63 | OcHOBHOE CBOICTBO 1poOH OObIKHOBEHHAsI IPOOb, OCHOBHOE OObIKHOBeHHAs IpoOb. CokpartieHue apooeii.
CBOMHCTBO IpoOH CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMU.
CpasHeHue apobeit Apudmernueckue neicTBHSA (CIOKEHUE U BBIYMTAHKE) C
OOBIKHOBEHHBIMH APOOSMH C OAHHAKOBBIMU
3HaMEHATEIAMU
64 | OcHOBHOE CBOICTBO 1poOH OObIKHOBEHHAsI IPOOb, OCHOBHOE OO0bIKHOBeHHAs poOb. CokpalieHue apooeii.
CBOICTBO IpoOH CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
CpasHenue npobeit Apudmernueckue IeicTBHS (CIOKEHNE U BBIYHTAHKE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OIMHAKOBBIMU
3HaMEHATEISIMU
65 | IlpuBenenue apoOU K HOBOMY 3HAMEHATEIIO OOBIKHOBEHHAs IPoOb, OCHOBHOE O6bikHOBeHHAs ipobb. Cokparenne Jpoodeit.
CBOICTBO ipodU Cpasuenue po6eii. JleficTBust ¢ 0ObIKHOBEHHBIMU
CpaBaenue podeit JPOOSME
66 | IIpuBenenue npoOu K HOBOMY 3HAMEHATEIIIO OOBIKHOBEHHAs JPOOb, OCHOBHOE O6bIkHOBeHHas 1pobb. CokpaleHue Jpodeit.
CBOICTBO ipodU Cpasuenue po6eii. JleficTBust ¢ 0ObIKHOBEHHBIMU
CpaBuenue podeit JpoOsMHU
67 | Pemrenue TEKCTOBBIX 3a/1a4, COCPKAIIUX JPOOH YyciioBble BHIPOXKESHHUSI, TIOPSIIOK Pemrenue 3a1a4u Ha JBIKEHUE, COBMECTHYIO padoTy,
IeHCTBHI B HUX, HCIIOJIB30BaHNE MOKYTIKH apH(METHIECKHM CIIOCOOOM, C TIOMOIIBIO
CKOOOK. 3aKOHBI apH(PMETHIECKUX OpraHU30BaHHOTO Nepebopa
neictBuit
68 | Cokpamenue npobeit OO6bIKHOBEHHAsI IPOOH, OCHOBHOE O6bIkHOBeHHAs 1pobb. CokpareHue Jpodeit.
CBOICTBO 1podU Cpaszenue po6eii. JleiicTBUst ¢ 0OBIKHOBEHHBIMU
CpaBaenue ipo0eit JpoOSIMHI
69 | Cokpamenue npobeit OOBIKHOBEHHAs IPOOb, OCHOBHOE O6bikHOBeHHAs 1pobb. Cokparenne Jpodeit.
CBOWHCTBO J1pobH CpasHenne npo6eif. [[ecTBUS ¢ 0OBIKHOBEHHBIMH
CpaBuenue ipodeit JpoOSIMU
70 | CpaBHenue apobeit OOBIKHOBEHHAs IPOOB, OCHOBHOE O6bIkHOBeHHAs 1pobb. CokpareHue Jpodeit.
CBOICTBO IpoOU Cpasaenue po6eii. JleiicTBust ¢ 0OBIKHOBEHHBIMU
CpasHenue npobeit IpoOsIMHU
71 CpasHenue npo0eid. Penrenye 3a1a4 ¢ mpakTHYECKUM COJICPKaHHEM OOBIKHOBEHHAs IPOOB, OCHOBHOE OObIKHOBeHHAs IpoOb. CokpartieHue apooei.
CBOHCTBO pobH Cpasaenue gpo6eif. JleHcTBUs ¢ 0OBIKHOBEHHBIMH
CpaBaenue npo0eit IpOOSIMU
72 | IlpaBuibHBIC W HETPABUIIBHbIC APOOH Jlenenue ¢ ocTaTKOM JenumocTs. JleneHue ¢ oCTaTKOM
73 | IlpaBuibHBIC M HENPaBUIIBHBIC APOOH Jlenenue ¢ ocTaTKOM JenumMocTs. JleneHue ¢ ocTaTkoM




74

CMelanHsie ApooH

Apudmernyeckue aeiicTBus ¢
0OBIKHOBEHHBIMH JIPOOSMHU

O6bikHOBeHHAs 1pobb. CokpareHne qpoodeit.
CpaBHeHue apo6eii ¢ 0AMHAKOBBIMU 3HAMEHATCIISIMH.
Apudmernueckue IeicTBHSA (COKECHUE U BBIYUTAHKE) C
OOBIKHOBEHHBIMH APOOSMH C OMHAKOBBIMU
3HaMEHATEIAMU

75 | IlepeBo HempaBIILHOM APOOH B CMEIIAHHYIO Apudmerndeckue neiicTBus ¢ O6bIkHOBeHHAs 1pobb. CokpareHne Jpodeit.
OOBIKHOBEHHBIMH APOOSIMH CpaBHeHue Jpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEIIIMU.
Apudmernueckue IeiicTBHSA (CIOXKEHNE U BHIYUTAHNE) C
OOBIKHOBEHHBIMH JPOOSMH C OMHAKOBBIMH
3HAMEHATEISIMU
76 | IlepeBox HenpaBHIbHOM APOOU B CMEILIAHHYIO U 0OPAaTHO Apudmernueckue aeiicTBus ¢ OO6bIkHOBeHHas 1poOb. Cokpalienue Apodei.
OOBIKHOBEHHBIMH JIPOOAMH CpaBHeHue pobeit ¢ 0JMHAKOBBIMH 3HAMEHATEIIMH.
Apudmernueckue IeicTBHSA (CIOKEHUE U BBIYUTAHKE) C
OOBIKHOBEHHBIMH APOOSMH C ONHAKOBBIMU
3HAMEHATeIAMU
77 | Pemrenue mpakTHYeCcKUX M MPHKIAJHBIX 33124 PelieHne TeKCTOBBIX 3a1a4 Pemenne Hec10XKHBIX JTOrUUECKUX 3afau. Pemnienue
apHPMETHICCKUM CIIOCOO0M 3a/1a4 ¢ TIOMOIIIBIO0 OPraHN30BaHHOTO niepedopa
BapUaAHTOB
78 | O6o06weHne 1 KOHTPOIb 110 TeMe “Jlonu u apodu” Pemenne TekcTOBBIX 3a1a4 Pemienne TeKCTOBBIX 3324 apHPMETHIECKHM
apudMeTHIeCKHM CII0coO0M c11oco6oM (TI0CIIe10BaTENEHEIMU apH(PMETHIECKUMH
neiicTBusME). Vcnonb30BaHue IIPH PELIEHNH 33124
TaOJIUI U CXeM
79 | Muoroyronsuuku. TpeyronsHuk. YeTbIpexyroiabHIK Pa3mepsl 00bEKTOB OKPYKAIOLIETO Touxa, npsiMasi, OTpe30K, JTy4, yroil. MHOroyrojibHUK,
Mupa (OT DIIEMEHTapHBIX YaCTHI] 110 OKpPYKHOCTB U KpyT. 1300paxceHue ¢puryp, B ToM JHCIe
BceneHHo#), IIUTENBHOCTD Ha KJIeT4aTol Oymare
MPOLIECCOB B OKPYXKAIOIIEM MUPE
80 | PaBencrBo ¢uryp Pa3Meps! 00BEKTOB OKPYIKAIOMIETO IMepumerp u mnomans Gurypsl. Msmepenue u
Mupa (0T DIIeMEHTapHBIX YaCTHI] 110 BBIYHCIIEHUE IEPIMETPOB H ILIomaieit Gpuryp,
Bcenennoit), IMTENBHOCTD COCTABJICHHBIX U3 NIPSIMOYTOJIEHAKOB, B TOM YHCIIE
MPOLIECCOB B OKPY KAOIIEM MUPE ¢uryp, 1300paxEHHBIX Ha KJIeT4aToi Oymare
81 | Ilepumerp TpeyroibHHKa Pa3meps! 00BbEKTOB OKPYIKAIOLIETO IMepumerp u nnomans Gpurypsl. M3mepenue u
Mupa (0T BIIEMEHTapHBIX YaCTHI] 10 BBIYHCIICHUE IEPIMETPOB H ILIomaieit Gpuryp,
Bcenennoit), IMTENBHOCTH COCTaBJICHHBIX U3 NIPSIMOYTOJIEHAKOB, B TOM YHCIIE
MPOLIECCOB B OKPY KAIOIIEM MHPE ¢uryp, n300paxEHHBIX Ha KIeT4aTol Oymare
82 | Mpsimoyrombuuk. KBagpar. CBoCTBa CTOPOH ¥ YIJIOB Pa3Meps! 00bEKTOB OKPYIKAIOLIETO IMepumerp u momans Gurypsl. Mzmepenue n
TPSIMOYTOJIbHHKA, KBajipaTa Mupa (OT BIEMEHTAPHBIX YACTHIL 10 BBIUHCIICHUE IEPUMETPOB U ILIomaieil Gpuryp,
Bcenennoil), 1IuTenbHOCTH COCTABIICHHBIX U3 IPSIMOYTOILHUKOB, B TOM YHCIIE
MPOLIECCOB B OKPY KAIOIEM MUPE ¢uryp, n300paxEHHBIX Ha KJIeT4aToit Oymare
83 | Ipsimoyrombuuk. KBagpat. [TocTpoenns Ha kinerdaroit Oymare Pa3Mepsl 00bEKTOB OKPYIKAIOLIETO IMepumerp u momans Gurypsl. Msmepenue u
Mupa (0T DIEMEHTApPHBIX YaCTHI] 110 BBIYHCIICHUE IEPUMETPOB H ILIomaeit Gpuryp,
BcenenHoit), IMTENBHOCTD COCTABJICHHBIX M3 NPSIMOYTOJIEHUKOB, B TOM YHCIIE
MIPOLIECCOB B OKPY KAIOIEM MHPE ¢buryp, n300paxEHHBIX Ha KJIETIaTOl Oymare
84 | IlpakTtuueckas pabora “IlocTpoeHne MPSIMOYTOJIBHHKA C 3aJaHHBIMI Pa3mepsl 00BEKTOB OKPYKAIOLIETO IMepumerp u mnomans Gurypsl. Msmepenue u

CTOpPOHAMH Ha HEIMHOBAaHHOI Oymare”

Mupa (OT DIEMCHTAPHBIX YaCTHIL 110
BceneHHoit), AMUTENBHOCTH
MIPOLIECCOB B OKPYIKAIOIIEM MHPE

BBIYHCIICHHE IEPUMETPOB U ILIOManeii Gpuryp,
COCTABJICHHBIX M3 IIPSAMOYTONLHUKOB, B TOM YHCIIE
(uryp, n300paxEHHBIX Ha KJIeT4aToi Oymare
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ITnomans n NIEPpUMETP NPAMOYT'OJIbHUKA, KBaJIpaTa. Enunnipt
U3MEPCHUA TUTOLIA AN

Pa3Mepsl 00bEKTOB OKPYIKAIOLIETO
Mupa (0T DIEMEHTAPHBIX YaCTHI] 110
Bcenennoit), JuimrensHOCTh
MPOLIECCOB B OKPYKAIOIIEM MHPE

EnuHuLbI K3MEpeHHs ITHH, IUIONIafiel, 00beMOB,
MAcChl, BpeMeHH, CKOpOCTH. CBSI3b MEKIY €IHHAIAME
H3MEPEHUS KaKIOH BETHYHHEI

86 | Ilmomragy MHOrOYroJbHUKOB, COCTABICHHBIX U3 IPSIMOYTOTbHIKOB Pa3meps! 00bEKTOB OKPYIKAIOMIETO EnuHune! m3MepeHus IIHH, IIIoNaziel, 005eMoB,
Mupa (0T DIeMEHTapHBIX YaCTHI] 10 MacChl, BpeMEHH, CKOpOCTH. CBSA3b MEK/Y SAMHULAMHI
Bcenennoil), IMUTENBHOCTH H3MEPEHNs KaKJJOH BETMIHHEI
MIPOLIECCOB B OKPYXKAIOIEM MUPE
87 PenieHne npakTHYECKUX 3a/1a4 Ha HAXOXK/ICHHUE TUIOILA 1 Pa3mepsl 00bEKTOB OKPYKAIOLIETO Enunuips: usmepenus JUMH, mwiomaei, o00beMoB,
IPSIMOYTOJIbHUKA, KBA/[PaTa, IePUMETPa MHOIOyTOJIbHUKA Mupa (OT 3IEMEHTAPHBIX YaCTHIL 10 Macchl, BpeMEHH, CKOpOcTH. CBA3b MEK/Y €AMHULAMH
Bcenennoit), JuMTeNbHOCTH HU3MEPEHUs KaXI0H BEITMYMHbI
HIPOLIECCOB B OKPYKAIOIIEM MUPE
88 | O0oOEeHne 1 KOHTPOJIb 110 TeMe “MHOroyronbHHKH” Pa3meps! 00bEKTOB OKPYIKAIOLIETO EnuHuIe! m3MepeHus IIHH, IIIoNaziel, 005eMoB,
Mupa (0T DI€MEHTapHBIX YaCTHI] 110 Macchl, BpeMeHH, CKOPOCTH. CBsI3b MEXKy eJUHULAMU
Bcenennoit), IMTENBHOCTH H3MEPEHNs KaKJJOH BETHIHMHEI
MIPOLIECCOB B OKPYIKAOIIEM MHIpPE
89 | CnoxeHue u BEIYMTaHHE OOBIKHOBEHHBIX Jpo0eit Apudmernueckue aeiicTBus ¢ O6bIkHOBeHHas 1pobb. CokpaleHue Jpodeit.
0OBIKHOBEHHBIMH JPOOSIMU CpaBHeHue apo6eil ¢ 0JMHAKOBBIMH 3HAMEHATEILIMU.
Apudmernueckne IeiicTBHS (CI0KEHNE U BHIYUTAHNE) C
OOBIKHOBEHHBIMH APOOSIMH C OJJHHAKOBBIMH
3HaMEHATEIIIMU
90 | CnoxeHHe U BEMUTaHHE OOBIKHOBEHHBIX Ipo0Oei Apudmernyeckue neiicTBHS ¢ O6bikHOBeHHAs 1pobb. Cokparenne Jpoodeit.
OOBIKHOBEHHBIMH JIPOOSIMU CpasHeHue Jpo0eii ¢ 0MHAKOBBIMY 3HAMEHATEIIMA.
Apudmernueckue aeicTBHS (CIOKEHNE U BBIYUTAHKE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OIMHAKOBBIMU
3HAMEHATEISIMU
91 | CnoxeHnmue U BbIMUTaHHE OOBIKHOBEHHBIX IPOOEi Apudmernueckue 1eHCTBUS € OO0bIKHOBeHHAs1 IpoOb. CokparieHue Apooei.
0OBIKHOBEHHBIMH JPOOSIMU CpaBHeHue apo6eii ¢ 0JMHAKOBBIMH 3HAMEHATEIMU.
Apudmernueckne IeiicTBHS (CIOXKEHNE U BEIYUTAHNE) C
OOBIKHOBEHHBIMH IPOOSIMH C OJJHHAKOBBIMH
3HaMEHATEIIMU
92 | CnoxeHue u BBIYHTaHHE OOBIKHOBEHHBIX Apo0eii. Pemenne Apudmernueckue IeHCTBUS € O6bIkHOBeHHAs 1pobb. CokpareHue Jpodeit.
TEKCTOBBIX 3a/1a4, CO/ICPKALIUX IPOOH 0OBIKHOBEHHBIMH JPOOSIMU CpaBHeHue Apobeit ¢ OAHHAKOBBIMU 3HAMEHATEIISIMH.
Apudmernueckue 1eHCTBUS (CI0KEHNE U BBIYUTAHUE) C
OOBIKHOBEHHBIMH JIPOOSIMHU C OTMHAKOBBIMU
3HaMEHATEIIMU
93 | CnoxeHue U BEIYMTaHHE OOBIKHOBEHHBIX Apo0eit. Pemenne Apucmerndeckne IeHCTBHA C OO6sIKHOBeHHas 1poOb. Cokpalienue 1podeit.
TEKCTOBBIX 3a/1a4, COJIEPKAIIIX JPOOH OOBIKHOBEHHBIMH JAPOOSIMH CpaBHeHHe qpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEISIMA.
Apudmernueckne IeicTBHSA (CIOXKEHNE U BEIYUTAHNE) C
OOBIKHOBEHHBIMH IPOOSIMH C OJHHAKOBBIMH
3HAMEHATEISIMU
94 | YMHOXeHHE OOBIKHOBEHHOI IpOOU Ha HATYPATIbHOE YUCIO Apudmernueckue IeHCTBUS € O6bIkHOBeHHAs pobb. CokpareHue Jpodeit.

OOBIKHOBEHHBIMH JIPOOSIMHU

CpaBHenue po0eii ¢ 0IMHAKOBBIMH 3HAMCHATEIISIMH.
Apudmernueckne IeicTBHSA (CIOKEHNE U BEIYUTAHNE) C
OOBIKHOBEHHBIMH JIPOOSMHU C OTMHAKOBBIMU
3HAMEHATEIISIMH
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'VMHOMXeHHE 0OBIKHOBEHHO! IpO0M Ha HATYPaIbHOE YHCIO

Apudmernyeckue aeiicTBus ¢
0OBIKHOBEHHBIMH JIPOOSMHU

O6bikHOBeHHAs 1pobb. CokpareHne qpoodeit.
CpaBHeHue apo6eii ¢ 0AMHAKOBBIMU 3HAMEHATCIISIMH.
Apudmernueckue IeicTBHSA (COKECHUE U BBIYUTAHKE) C
OOBIKHOBEHHBIMH APOOSMH C OMHAKOBBIMU
3HaMEHATEIAMU

96

YMHOKXeHHE 00BIKHOBEHHBIX Ipo0eii

Apudmerndeckue neiicTBus ¢
OOBIKHOBEHHBIMH APOOSIMH

OObIKHOBeHHAs IpoOb. CokparieHue apooeii.
CpaBHenne npo0eii ¢ 0MHAKOBBIMI 3HAMEHATEIISIMA.
Apudmernueckne IeiCTBHSA (CIIOKEHNE U BRIYUTAHKE) C
OOBIKHOBEHHBIMH IPOOSIME C OTHHAKOBBIMI
3HAMEHATEISIMA

97

YMHOKeHHE 00BIKHOBEHHBIX Ipo0eii

Apudmerndeckue neiicTBuS ¢
0OBIKHOBEHHBIMH JIPOOSMHU

OObIKHOBeHHAs IpoOb. CokpamieHue Apooeit.
CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMU.
Apudmernueckue neicTBHSA (CIOKEHUE U BBIYMTAHKE) C
OOBIKHOBEHHBIMH APOOSIMH ¢ OJHHAKOBBIMH
3HAMEHATEISAMU

98

YMHO)XeHHE 00BIKHOBEHHBIX JIpo0eil. PelieHne TeKCTOBBIX 33714,
coziepKaluX 0OObIKHOBEHHBIE PO0OH

Apudmernyeckue neiicTBHS ¢
0OBIKHOBEHHBIMH JIPOOSAMU

OO0bIKHOBeHHAs poOb. CokpalieHue apooeii.
CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
Apudmernueckue IeicTBHS (CIOKEHNE U BBIYHTAHKE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OIMHAKOBBIMU
3HAMEHATEIISIMH

99

YMHOKeHHE 00BIKHOBEHHBIX Ipo0eii. UHCIIOBbIE BRIPaXKEHUS,
cozieprKallie YMHOKEHHE OObIKHOBEHHBIX po0eii

Apudmernyeckue neiicTBHS ¢
0OBIKHOBEHHBIMH JIPOOSAMHU

OO0bIKHOBeHHas1 JpoOb. CokpalieHue Apooei.
CpaBnenue po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
Apudmernueckue IeHCcTBHS (CII0KEHNE 1 BBIYUTAHKE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OIMHAKOBBIMU
3HAMEHATEIISIMK

100

VMHOKeHHE 0OBIKHOBEHHBIX JIpoOeit. Pelienne TeKCTOBBIX 3a1ad,
coziep Kamiix 0OBIKHOBEHHEIE IPOOU

Apudmernyeckue neiicTBHS ¢
OOBIKHOBEHHBIMH JIPOOSIMU

OO0bIKHOBeHHAs IpoOb. CokpartieHue apooeii.
CpasHeHHe Jpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEISIMA.
Apudmernueckue 1eHCTBUS (CI0KEHNE U BBIYUTAHUE) C
OOBIKHOBEHHBIMH JIPOOSIMHU C OTMHAKOBBIMU
3HAMEHATEISIMI

101

YMHO)KeHHe apoOeit. Perenne TeKCTOBBIX 3a1a4, COEPKAIINX
OOBIKHOBEHHBIE IPOOH

Apudmernueckue IeHCTBUS €
0OBIKHOBEHHBIMH JIPOOSMHU

OObIKHOBeHHAs1 IpoOb. CokparieHue Apooei.
CpasHeHHe Jpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEISIMA.
Apudmernueckue 1eHCTBUS (CI0KEHNE U BBIYUTAHUE) C
OOBIKHOBEHHBIMH IPOOSIMH C OJJHHAKOBBIMH
3HAMEHATEISIMI

102

Bzaumuo oOpatHbie 1podu

Apudmernueckue 1eUCTBUS ¢
0OBIKHOBEHHBIMH JIPOOSMHU

OObIKHOBeHHAs1 IpoOb. CokparieHue Apooei.
CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
Apudmernueckue 1eHCTBUS (CI0KEHUE U BBIYUTAHUE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OTMHAKOBBIMU
3HAMEHATEISIMH

103

Bzanmuo obpatHbIe 1pobu

Apudmerndeckne IeHCTBHA C
OOBIKHOBEHHBIMH JIPOOSIMU

O6bikHOBeHHAs 1pobb. Cokparenne 1poodeit.
CpaBHeHue qpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEISIMA.
Apudmernueckue 1eHCTBUS (CI0KEHUE U BBIYUTAHUE) C
OOBIKHOBEHHBIMH IPOOSIMH ¢ OJHHAKOBBIMH
3HAMEHATEISIMU
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Jlenexne 0ObIKHOBEHHOI APOOH Ha HATYPAIBHOE YHCIIO

Apudmernyeckue aeiicTBus ¢
0OBIKHOBEHHBIMH JIPOOSMHU

O6bikHOBeHHAs 1pobb. CokpareHne qpoodeit.
CpaBHeHue apo6eii ¢ 0AMHAKOBBIMU 3HAMEHATCIISIMH.
Apudmernueckue IeicTBHSA (COKECHUE U BBIYUTAHKE) C
OOBIKHOBEHHBIMH APOOSMH C OMHAKOBBIMU
3HaMEHATEIAMU

105

Jlenenne oOLIKHOBEHHOI ApOOH Ha HATypanbHOE YHCIO0. Pemenne
MPAKTUYECKUX U NPUKJIAJHBIX 3324

Apudmerndeckue neiicTBus ¢
OOBIKHOBEHHBIMH APOOSIMH

OObIKHOBeHHAs IpoOb. CokparieHue apooeii.
CpaBHenne npo0eii ¢ 0MHAKOBBIMI 3HAMEHATEIISIMA.
Apudmernueckne IeiCTBHSA (CIIOKEHNE U BRIYUTAHKE) C
OOBIKHOBEHHBIMH IPOOSIME C OTHHAKOBBIMI
3HAMEHATEISIMA

106

Jlenenne 0OBIKHOBEHHBIX Jpobeit

Apudmerndeckue neiicTBuS ¢
0OBIKHOBEHHBIMH JIPOOSMHU

OObIKHOBeHHAs IpoOb. CokpartieHue apooeii.
CpaBHenue 1po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMU.
Apudmernueckue neicTBHSA (CIOKEHUE U BBIYMTAHKE) C
OOBIKHOBEHHBIMH APOOSIMH ¢ OJHHAKOBBIMH
3HAMEHATEISAMU

107

Jlenenne oOBIKHOBEHHBIX Ipo0eil. Pemmenne 3aiaq Ha feenue
0OBIKHOBEHHBIX JIpo0eii

Apudmernyeckue neiicTBHS ¢
0OBIKHOBEHHBIMH JIPOOSAMU

OO0bIKHOBeHHAs1 JpoOb. CokpalieHue Apooei.
CpaBHenue po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
Apudmernueckue IeHCTBHS (CII0KEHNE U BBIYUTAHHUE) C
0OBIKHOBEHHBIMH JIPOOSIMHU C OIMHAKOBBIMU
3HaAMEHATEIISIMH

108

Jlenenue 0ObIKHOBEHHBIX ApoOeil. UnCII0BbIE BhIPAXKEHHUS,
coziepyKaIye JIelieHne OOBIKHOBEHHBIX Apobeit

Apudmernueckue aeiicTBus ¢
0OBIKHOBEHHBIMH JIPOOSMHU

OO0bIKHOBeHHAs IpoOb. CokpartieHue apooeii.
CpaBHenue po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
Apudmernueckue aeicTBHSA (CIOKEHHE U BBIYHTAHKE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OIMHAKOBBIMU
3HAMEHATEISIMA

109

Perienne TekCTOBBIX 3a/1a4 HA HAXOXKCHUE YACTH [EJIOT0

Pernienne TeKCTOBBIX 3a/1a4
apudmeTHIecKkuM crocooom

PemreHne TeKCTOBBIX 33/[ad apH(PMETHIECKUM
croco6oM (TocIIe10BaTeNbHBIMI aPH(PMETHIECKUMI
neiicTBrsMH). Vcronp30Banye Py pelieHuH 3a1a4
TabJMI 1 cXeM

110

Pemenne TeKCTOBBIX 3a/1a4 HA HAXOXKICHHUE IEJIOTO TI0 €0 YaCTH

PemreHne TeKCTOBBIX 3314
aprudMeTHIECKHM CII0COO0M

Pemmenne TeKCTOBBIX 3324 apH(PMETHUECKUM
crocoboM (Tocne10BaTe bHBIMU apU(PMETHYECKUMU
neiictBusimMu). Mcnonb30BaHue py pelieHuH 3a/1a4
TaOMHUL U CXeM

111

OCHOBHBIE 331241 Ha I[p061/l

PemreHne TeKCTOBBIX 3314
aprudMeTHIECKIM CII0coO0M

Pemnrenne TeKCTOBBIX 3224 apHPMETHIECKHM
crocoboM (Tocne1oBaTe bHBIMU apU(PMETHYECKUMU
neiictBusimMu). Mcnonb30BaHue Mpy perieHuH 3a/1a4
Ta0JINI U CXeM

112

Yucrosble 1 OyKBEHHBIC BRIPAKCHHUS, COACPIKAILIE OOBIKHOBEHHBIE
IpoOu. YTpolieHne BhIpaKeHUH

Apudmernueckue IeHCTBUS €
OOBIKHOBEHHBIMH JIPOOSMHU

OObIKHOBeHHAs IpoOb. CokparieHue Apooei.
CpaBHenue po0eii ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH.
Apudmernueckue 1eHCTBUS (CII0KEHNE U BBIYUTAHUE) C
0OBIKHOBEHHBIMH JIPOOSIMHU C OTMHAKOBBIMU
3HAMEHATEIISIMH

113

O6o0nieHne 1 KOHTPOIb O TeMe “J[eHCcTBUS ¢ 0OBIKHOBEHHBIMH
apobsmu”

Apudmerndeckue IeHCTBHA C
OOBIKHOBEHHBIMH JIPOOSIMHU

O6bikHOBeHHAs 1pobb. CokpareHne 1poodeit.
CpaBHeHue qpo0eii ¢ 0JMHAKOBBIMY 3HAMEHATEISIMA.
Apudmernueckue 1eHCTBUS (CI0KEHUE U BBIYUTAHUE) C
OOBIKHOBEHHBIMH IPOOSIMH C OJHHAKOBBIMH
3HAMEHATEISIMU
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MHoOrorpaHHUKH

Pa3Mepsl 00bEKTOB OKPYIKAIOLIETO
Mupa (0T DIEMEHTAPHBIX YaCTHI] 110
Bcenennoit), JuimrensHOCTh
MPOLIECCOB B OKPYKAIOIIEM MHPE

OO6BEM NPAMOYTOJIBHOTO TapaJlIelenunea, Kyoa

115

IpsamoyronpHELil napamienenumnes. 13o00paxenue NpsaMoyroiIbHOro
napajuienenunesa

Pa3meps! 00bEKTOB OKPYIKAIOMIETO
Mupa (0T DIeMEHTapHBIX YaCTHI] 10
Bcenennoil), IMUTENBHOCTH
MIPOLIECCOB B OKPYIKAIOLIEM MUPE

O06BEM IPAMOYTOIBHOTO NapaLIeNennesia, Kyoa

116

Pa3BépTky MPsIMOYTOIBLHOrO Napauieenunena

Pa3mepsl 00bEKTOB OKPYKAIOLIETO
Mupa (0T DIEMEHTAPHBIX YaCTHI] 110
Bcenennoit), JuMTeNbHOCTH
MPOLIECCOB B OKPYKAIOIIEM MHPE

O06BEM IPSAMOYTOIBHOTO MapauieNnenuesa, Kyoa

117

Ky06. U3zo6paxenue kyba. Pa3eprka kyba

Pa3meps! 00bEKTOB OKPYIKAIOLIETO
Mupa (0T DI€MEHTapHBIX YaCTHI] 110
Bcenennoit), IMTENBHOCTH
MIPOLIECCOB B OKPY KAIOILEM MUPE

O06BEM IPAMOYTOIBHOTO MapauieNnenune/a, Kyoa

118

Co3znanue MoJieseii MHOrorpaHHUKOB (M3 OyMaru, HpOBOJIOKH,
IUIACTHIIMHA U 1p.)

Pa3mepsl 00bEKTOB OKPYKAIOLIETO
Mupa (0T DIEMEHTapHBIX YaCTHI] 110
BceneHHo#), IUTENBHOCTD
MIPOLIECCOB B OKPYXKAIOLIEM MUPE

O0bEM NPAMOYToJILHOIO MapauieNenunesa, Kyoa

119

Toustue o0béMma. Enunuipl u3MepeHus 00béMa

Pa3mepsl 00BEKTOB OKPYKAOIIETO
Mupa (0T DJIEMEHTAPHBIX YaCTHIL 110
BceneHHoilt), AMUTENBHOCTH
MPOLIECCOB B OKPYKAIOIIEM MHPE

O06BEM IPSAMOYTOIBHOTO NapaLIeNentIe ia, Kyoa

120

O0bEM Kyba 1 IPSAMOYTOJIBHOTO Mapauieenunesa

Pa3mepbl 00BEKTOB OKPYKAFOIIET0
Mupa (OT 3IEMEHTAPHBIX YaCTHIL JI0
BceneHHo#), IUTENBHOCTD
POLIECCOB B OKPYXKAOIIEM MHpPe

O0bEM NPAMOYToJIBHOIO MapaieNenunesa, Kyoa

121

Ipaxtrueckas padora mo teme “Ilnomane noBepxHOCTH Kyba 1
NPSMOYTOIBHOTO TIapaiesenynesna’

Pa3mepsl 00bEKTOB OKPYIKAIOLIETO
Mupa (OT BJIEMEHTAPHBIX YaCTHI] 110
Bcenennoit), AMUTENbHOCTH
MPOLIECCOB B OKPYXKAOIIEM MHPE

Tepumetp u mnonianes urypsl. U3mepenue u
BBIUHCIICHUE IEPIMETPOB U ILIomaieil Gpuryp,
COCTABIICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCTIE
¢buryp, n300paKEHHBIX HA KIIETIATOI Oymare

122

IIecsrquas{ 3aluCh I[pO6HBIX qucen

ITonsitre 06 UPPALHOHAILHOM YHCIIE.

JlecsTidaHbIe TPHOIIKSHUS
HPPALNOHATBHBIX YUCEIL.
JleiicTBUTEbHBIC YHCITA KaK
OeCKOHEUHbIE IECATHYHBIE 1pOoOU

IlpencraBnenne aecsATHYHON 1pobH B BHE
OOBIKHOBEHHOH Ip0OH 1 0OBIKHOBEHHOI B BHIE
JIECATUIHOM

123

JlecsiT4Has 3aNKCh IPOOHBIX YHCEI

IMonsTHe 00 HPPAIIMOHATEHOM YHCIIE.

JlecsiTH4HBIE TIPUOIIDKEHUS
HPPALMOHAIBHBIX YHCEIL.
JleicTBUTEIBHBIC YHCITAa KaK
OECKOHEUHBIE ICATHIHBIEC IPOOH

Tpencrasnenue necATHYHOM APOOH B BUIE
0OBIKHOBEHHOM IPOOY 1 OOBIKHOBEHHOI B BUJIE
JIECSITUIHOM

124

3anuch ¥ YTeHUE JCCATUIHBIX apoGeﬁ

ITonsitre 06 UPPALMOHAILHOM YHCIIE.

JecsaTidHble NPUOTIKSHHS
HPpaLMOHAIBHBIX YHCEIL.
JleicTBUTEIIBHBIC YHCITa KaK
OECKOHEUHBIE IECATHIHBIEC IPOOH

Ipencrasnenue necATHYHOM JpOOH B BHIEC
0OBIKHOBEHHOM IPOOY 1 OOBIKHOBEHHOI B BUJIE
JIECATUIHOM
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Pemenne npakTH4YeCKUX U MPUKIAAHBIX 33124, COAEPXKALINX
JECSTHYHBIE IpOoOU

Pa3Mepsl 00bEKTOB OKPYIKAIOLIETO
Mupa (0T DIEMEHTAPHBIX YaCTHI] 110
Bcenennoit), JuimrensHOCTh
MPOLIECCOB B OKPYKAIOIIEM MHPE

Ipencrasnenue necATHYHON ApoOU B BUE
0OBIKHOBEHHOM IPOOY 1 OOBIKHOBEHHOI B BUJIE
JIECATHIHON

126 | Peuenue NpakTHYECKUX M MPUKIAHBIX 33124, COEPIKAIINX Pa3mepsl 00bEKTOB OKPYIKAIOLIETO IIpencrapienye AecsATHYHON ApOOH B BUE
MIPECTaBJICHNE JAaHHBIX B BH/E TaOMIHI] Mupa (OT 3IEMEHTAPHBIX YaCTHIL 10 OOBIKHOBEHHOH {pOOH 1 OOBIKHOBEHHOH B BHIE
Bcenennoit), JuMTeNbHOCTH JIECSITUIHOM
MIPOLIECCOB B OKPY KAIOIEM MHPE
127 | Pewenue npakTHYECKUX U MPHKIIAIHBIX 33124, COACPIKAIINX Pa3mepsl 00bEKTOB OKPYIKAIOLIETO OO6bIKHOBEeHHas 1poOb. Cokpaliienue Apodei.
NPECTaBJIeHHE JAHHBIX B BUJIE CTOI0YATHIX AHATPaMM Mupa (0T DIeMEHTapHBIX YaCTHI] 10 CpasHenue apo6eif. JleicTBUs ¢ 0OBIKHOBEHHBIMH
BceneHHoit), AMUTENBHOCT JPOOSMU
MIPOLIECCOB B OKPYXKAIOIEM MUPE
128 | Pelenue npakTHYECKHX 3a/1a4, COAEPXKAIIMX OOBIKHOBEHHbIE 1 OOBIKHOBEHHAs IPOOB, OCHOBHOE OObIKHOBeHHAs IpoOb. CokpartieHue apooeii.
JeCATHYHBIE 1pooH CBOICTBO ipodu CpasHenue apobeil. JleicTBUs ¢ 0ObIKHOBEHHBIMH
CpaBuenue podeit JpoOsMU
129 | U3o6paskeHne JeCATUYHBIX ApoOeli TOYKaMH Ha YHCIOBOM IPSIMOI OOBIKHOBEHHAs JPOOB, OCHOBHOE OrtpunatensHele yucna. ensie uncna. Momynb yucna.
CBOICTBO IpoOH M300paxeHue Yrces Ha YUCIOBOM HpsMoit. YuciioBbie
CpaBuenue podeit MIPOMEKYTKH
130 | U3obpaskenne qeCATUYHBIX APOOel TOUKAMH Ha YHCIOBOM MPSIMOM OObIKHOBEHHAs IPoOb, OCHOBHOE OrpunatensHele yncna. Lensie uncna. Moxyns uncna.
CBOICTBO ipodu M300paxenue yucen Ha YUCIOBOK NpsMoii. Huciobie
CpasHenue npobeit TIPOMEXKYTKI
131 | CpaBHeHHe HecATHUHEIX Ipobeit OOBIKHOBEHHAs JPOOb, OCHOBHOE OrtpunatensHele yucna. Lensie uncna. Momynb yucna.
CBOICTBO ipodu M300paxenue yucen Ha YUCIOBOK NpsMoii. Huciobie
CpaBuenue podeit MIPOMEKYTKH
132 | Peuenre NpuKIaaHbIX 3a/1a4 C UCIOJIB30BAHUEM CPABHEHHUSI OOBIKHOBEHHAs IPOOb, OCHOBHOE Ortpunatenshbie yncia. Liensie yncma. Moyns uncina.
JIECSTUYHBIX JIpo0eii CBOWHCTBO J1pobH V300paxkeHne ducel Ha YUCIOBOI mpsMoi. YncoBsle
Cpasrenne apobeit TIPOMEKYTKH
133 | Pemenue npakTHUYECKUX U MPHUKIA/HBIX 3a/1a4, COICPKAIINX OOBIKHOBEHHAs! APOOb, OCHOBHOE OrtpunatensHele yucna. Lensie uncma. Moxyns 4ucna.
JeCATUYHBIE 1pooH CBOICTBO 1podU HN300paxxeHne duce Ha YMCIOBOI mpAMoi. Yucaossie
CpaBaenue ipodeit MIPOMEXKYTKH
134 | CnoxeHne W BBIYUTAHHE TECATHIHEIX Jpodeit YncnoBble BRIPAXEHHUS, TOPSIOK IIpencraBienue AecsTHIHON IpOOH B BHIE
JeiicTBUIl B HUX, HCHIOIb30BaHUE OOBIKHOBEHHOH 1poOM 1 OOBIKHOBEHHOM B BHIE
CKOOOK. 3aKOHBI apH(PMETHUECKHX JECATHYHOMI
neictBuit
135 | CnoxkeHue 1 BBIYUTaHUE ACCITUYHBIX Apobeit YucnoBble BHIPOXEHHS, HOPSIIOK I[pencraBnenue AecsTHYHON APOOH B BHIE
JICHCTBUH B HUX, HCTIOJIb30BaHKE 0OBIKHOBEHHOM IPOOY 1 OOBIKHOBEHHOI B BUJIE
CKOOOK. 3aKOHBI apH(METHIECKIX JeCATUYHOM
eMCTBUN
136 | CioxeHue 1 BBIYUTAaHHE ASCATUYHBIX Apobeii. Penenne TekCToBbIX YuCIOBBIC BEIPAXKCHHS, TOPSAOK IpencraBnenne AeCSATHIHON APOOH B BHAE

3a]1a4, COZICPIKAIUX JIECATUIHBIE APOOH

JIEHCTBUI B HUX, HCIIOJIb30BAHUE
CKOOOK. 3aKOHBI apu(PMETHUECKHX
JIeHCTBUIT

0OBIKHOBEHHOM IPOOY 1 0OOBIKHOBEHHOI B BUJIE
JIECATUIHOM
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Peruenne TPAKTUYCCKUX U NPHUKIIATHBIX 3a/1a4 ¢ UCTI0JIb30BAHUEM
CJIOKCHHUA U BBIYUTAHUSA JCCATAYHBIX Hp06eﬁ

YucnoBble BHIPAXECHHUS, TOPSIOK
JICHCTBUI B HUX, UCTIOJIb30BaHHUE
CKOOOK. 3aKOHBI apH(PMETHUESCKUX
nerdcTBUi

Ipencrasnenue necATHYHON ApoOU B BUE
0OBIKHOBEHHOM IPOOU U OOBIKHOBEHHOH B BUJIE
JIECATHIHON

138 | PemeHne mMpakTHYECKUX U MPUKIATHBIX 33/1a9 C HCTIOIB30BAHUEM YucnoBble BRIPAXKEHUSL, TOPSIOK Tpencrasienue necATHYHON IpoOH B BHIE
CIIOXKEHUS U BBIYMTAHUS ICCATHUHBIX Apobeit NCHCTBHUI B HUX, UCIIOJIb30BAHUE OOBIKHOBEHHO# Ip00OH 1 OOBIKHOBEHHOI B BH/IE

CKOOOK. 3aKOHBI apH(PMETHIECKUX JeCATUIHOH
JecTBUi

139 | YMmHOXeHHe necaTudHOi apobu Ha 10, 100, 1000 u T.1 YucnoBble BRIPAXESHHUS, MOPSIIOK YucnoBble U OyKBEHHbIE BHIPAKEHHUS], HOPSIOK
JICHCTBUI B HUX, HCIIOJIb30BaHKE JICHCTBUH, UCIIOJIb30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUECKUX apupMeTHIECKHX JeHCTBHI
nerdcTBUI

140 | YmHoxeHue necatuynoit gpodu Ha 0,1, 0,01, 0,001 u .1 Yucnosie BEIPaXKEHUs, OPATOK YucnoBsie U OyKBEHHBIE BEIPKEHHUS, TIOPSTIOK
JIeWCTBUIT B HUX, UCTIOb30BaHHUE JIeHCTBHIA, UCTIOIB30BAHKUE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apr(hMETHUECKUX apudmeTHIeckux JeHcTBHit
JecTBUI

141 | YMHOKXeHUE JeCATUYHBIX Apo0eit YucnoBble BHIPAXKEHUS, TOPAI0K YucnoBble 1 OyKBEHHbIE BHIPAXKEHHS, TIOPSAIOK
JIEHCTBUH B HUX, HCIIOJIb30BaHKE JICHCTBUH, UCIIONIb30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHIECKUX apupMeTHISCKHX JeiicTBHIT
JecTBUI

142 | YMHOXEHHUE IECATHYHBIX po0eii. Penenne TeKCToBbIX 3a1a4 YuCIoBbIE BBIPAKEHHUS, TIOPSIO0K YucnoBble U OYKBEHHBIC BBIPAXKEHUSI, OPSIIOK
JICHCTBUI B HUX, HCIIOJIb30BaHKE JEWCTBUI, UCIIOJIb30BAaHHE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUCCKUX aprbMeTHICCKHX JeHCTBHI
nedcTBUI

143 | lenenue qeCATHIHBIX ApOOEil Ha HATYpATbHOE YHCIIO YncnoBble BRIPXEHHUS, TOPSIOK UYncnoBble U OyKBEHHbIE BHIPAKEHHUS, HOPSIOK
JIeWCTBUIT B HUX, UCTIOJb30BaHHUE JICHCTBHIA, HCTIOB30BAHKUE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHIECKHIX apudMeTHIEeCKNX JeHCTBHI
JeHCTBUI

144 | lenenue necsTHIHBIX Apobeil Ha HATypaabHOE YHCIIO YucnoBble BHIPOXEHHS, HOPSIIOK YucoBsle U OyKBEHHBIE BBIPAXKEHHS, IOPSIOK
JIeHCTBUI B HUX, HCIIOJIb30BAHUE JIEHCTBU, UCIIONB30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUECKHX apudmernyeckux nencTBuit
IeMCTBUN

145 | lenenue necstudaHOM npobeii Ha 10, 100, 1000 u T.1 Yucnosble BbIPaKEHUS, TIOPATOK UYncnoBble U OyKBEHHbIE BHIPKEHHUS, HOPSIOK
JICHCTBUI B HUX, HCIIOIb30BaHKE JIEWCTBUH, UCIIOIB30BaHHE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUECKHX apupMeTHIeCKHX JelicTBHI
JecTBUI

146 | enenne necsituanoii qpobeit va 0,1, 0,01, 0,001 u T.1 YucnoBble BRIPAXKEHUS, TOPST0K YucnoBsie U OyKBEHHBIE BEIPKEHHS, TIOPSIOK
JICHCTBUH B HUX, HCIIOJIb30BaHKE IIEHCTBU, UCIIONB30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUECKUX apupMeTHISCKHX JeHCTBHI
eMCTBUN

147 | lenenue necsATHIHBIX Ipobeit YucnoBble BHIPAXKEHUS, TOPSTI0K YucnoBble 1 OYKBEHHBIC BEIPAXKEHUS, TIOPSAIOK

JIEHCTBUI B HUX, HCIIOJIb30BAHUE
CKOOOK. 3aKOHBI ap(PMETHUECKHX
JIeHCTBUIT

NIEHCTBUI, UCIIONB30BAHNE CKOOOK. 3aKOHBI
apudmeTnieckux qencTBui




148

JeneHue necaTUYHBIX ApoOeit

YucnoBble BHIPAXECHHUS, TOPSIOK
JICHCTBUI B HUX, UCTIOJIb30BaHHUE
CKOOOK. 3aKOHBI apH(PMETHUESCKUX
nerdcTBUi

Yuciosble 1 OyKBEHHBIC BBIPAKEHHUS, TOPSIIOK
JeiiCTBHIL, HCIIONTB30BaHIE CKOOOK. 3aKOHBI
apupMeTHIECKHX AeiCTBHIl

149 | Jlenenue necATUYHBIX Apo0eii. PelieHne TeKCTOBBIX 3a1a4 YucnoBble BRIPAXKEHUSL, TOPSIOK YucnoBsle U OyKBEHHBIE BRIPKEHHUS, TIOPSTIOK
JIEHCTBUI B HUX, HCIIOJIb30BAHUE JICHCTBUH, UCIIOJIb30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUECKHX apudmeTHieckux qencTBuit
JecTBUi
150 | Peuenue npakTHYECKHX U IIPHKIIAAHBIX 33/1a4 C UCIIOJIb30BAHHEM YucnoBble BRIPAXESHHUS, MOPSIIOK Yucnosble U OyKBEHHbIE BHIPAKCHHUSI, HOPSIOK
JIeTICHUSI IECATUYHBIX pobeit JICHCTBUI B HUX, HCIIOJIb30BaHKE JICHCTBUH, UCIIOJIb30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHUECKUX apupMeTHIECKHX JEHCTBHI
nedcTBUI
151 | lenenue aecsaTHYHBIX Apobeii. Penenre TeKCTOBBIX 3a1a4 YucnoBbie BRIPAXKEHUSL, TOPSIOK YucinoBsle U OyKBEHHBIE BEIPKEHHUS, TIOPSTIOK
NCHCTBHUI B HUX, UCIIOJIb30BAHUE NIeHCTBHIL, UCTIONIB30BAHKUE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apr(METHUECKUX apudMeTHIecKuX JeucTBHit
JecTBUI
152 | OkpyriieHue AeCATUYHBIX Apobeit Okpyrienue yucen. [Ipukuaka u OLEeHKU U IPUKUIKH, OKPYTJICHUE
OLICHKA PEe3YJIbTATOB BBIYUCIICHHUIA.
BeieneHie MHOKHTEINS — CTETICHU
JICCSITH B 3alIUCH YHCIIA
153 | OkpyrieHue AecATUYHBIX ApoOeit Okpyrienue uucen. [Ipukuaka u OLICHKYU U IPUKUJIKH, OKPYTJICHHE
OLICHKA PEe3YJIbTATOB BHIYHUCICHHI.
BbizeneHrne MHOKHTES — CTETIEHN
JIECSITH B 3alIUCH YHCIIa
154 | PeweHne npakTHYECKUX U MPUKIAJHBIX 3224 HA OKPYTJICHUE Okpyrienue uucen. [Ipukuaka u OUeHKH U IPUKUIKH, OKPYTIICHHE
NECATHYHBIX ApoOeit OIICHKA Pe3yJIbTaTOB BHIUMCICHHH.
BeizeneHie MHOKHTEIS — CTETICHU
JICCSITH B 3alUCH YHCITa
155 | PemeHne TeKCTOBBIX 3a1ad, COAEPKAIINX APOOH YKCIIOBBIE BEIPAXKEHHS, TIOPAIOK Pemrenme 3a1a4 Ha JBUKEHUE, COBMECTHYIO paboTy,
JIEHCTBHI B HUX, HCIOJIb30BAHKE MOKYTIKH apH(hMETHIECKHM CIIOCOOOM, C TIOMOIIBIO
CKOOOK. 3aKOHBI apH(PMETHUECKHX OpraHu30BaHHOTO nepedopa
JeMCTBUN
156 | PemeHne TeKCTOBBIX 3a1ad, COAEPKAIINX APOOH YncnoBble BRIPXEHHUS, TOPSIOK Pemrenue 3a1a4u Ha JBIKEHUE, COBMECTHYIO padoTy,
JIENCTBUI B HUX, HCIOJIb30BAHKE MOKYIIKH apH(METHIECKHM CIIOCOOOM, C TIOMOIIBIO
CKOOOK. 3aKOHBI apH(PMETHUECKHX OpraHU30BaHHOrO Nepebopa
JeHcTBUI
157 | Pemienue TEKCTOBBIX 33184, COACPIKAIINX 3aBUCUMOCTD, YHCIIOBBIEC BBIPAXKEHHS, TIOPAIOK Pemrenme 3a/1a4 Ha JBH)KEHUE, COBMECTHYIO paboTy,
CBSI3BIBAOIIIE BEJINYMHBL: IEHA, KOJIMYECTBO, CTONMOCTh JCHCTBHIT B HUX, UCIIOJIb30BAHHE MOKYNKH apU(pMETHIECKUM CIIOCOOOM, € TOMOIIBI0
CKOOOK. 3aKOHBI apH(PMETHIESCKUX OpraHU30BaHHOrO Nepebopa
eMCTBUN
158 | Pemenue 3ama4 mepeOOpoM BCEX BO3MOXKHBIX BAPHAHTOB YHCIOBbIC BHIPAKEHHSI, TOPSIOK Penrenme 3a1a4 Ha IBUKECHUE, COBMECTHYIO paboTy,

JIEHCTBUI B HUX, HCIIOJIb30BAHUE
CKOOOK. 3aKOHBI ap(PMETHUECKHX
JIeHCTBUIT

MOKYNKH apU(pMETHIECKUM CIIOCOOOM, € MOMOIIBI0
OpraHM30BaHHOTO nepebopa




159 | O6061eHue 1 KOHTPOIb 110 TeMe “JlecaTHaHbIe JpodH” 1 YucnoBble BHIPAXECHHUS, TOPSIOK Perenne 3aa4 Ha JBIKCHUE, COBMECTHYIO padoTy,
JeHCTBUI B HUX, HCIIOJIb30BAHUE MOKYTIKH apH(METHIECKUM CIIOCOOO0M, C TIOMOIIBIO
CKOOOK. 3aKOHBI apH(PMETHUECKHIX OpraHM30BaHHOTO Tepedopa
nerdcTBUi
160 | IToBTOpeHue u o6obIIeHKE. J[eHCTBHS ¢ HATYPaIbHBIMH YUCIAMU 1 Apudmernueckue IeHCTBUS Ha Hudpa u uncno. Apudmernueckue neiicTBUs ¢
HaTypalbHBIMU YHCIIAMU HaTypalbHBIMHU YKcIaMu. JlecssTHYHAas cucTeMa
CUHCICHHUS
161 | IMoBTopenue u 06061eHHe. YucioBble 1 OYKBEHHBIE BBIPAKEHHS, 1 YucnoBble BRIPAXESHHUS, MOPSIIOK Ludpa u yucno. Apudmernieckue AeHCTBUSA C
MOPSIOK CHCTBHI, HCHIOIB30BaHUE CKOOOK. YTIpoIeHne JIeHCTBUI B HUX, UCIIOJIb30BAHUE HaTypaJbHbIMHU YUCIaMu. JleciTUYHAs cucTeMa
BBIPaXKEHHIT CKOOOK. 3aKOHBI apH(PMETHUECKUX CUHCIICHHUS
nerdcTBUI
162 | IoTopenue u 06061eHne. OKpyTIeHHE HATyPaJIbHBIX YHCEIL, 1 Okpyrienue uucen. [Ipukuaka u Oxpyrienue uncen. [Ipuxuaka 1 oleHKa pe3yIbTaToB
JECATHYHBIX JIpobeit OLICHKA PE3yJIbTATOB BBIYHCIICHHI. BBIYUCIICHUH
BblaeneHne MHOXKHTENS — CTEIICHH
JeCSTHU B 3aIIHCH YHCNIA
163 | [TosTopenue u 06001eHHe. OOBIKHOBEHHBIE IPOOH 1 Apudmernyeckue neicTBIA ¢ OObIkHOBeHHas Apo6b. CoKpaleHue apodeil.
OOBIKHOBEHHBIMH APOOSIMH CpaBHeHue apo6eii ¢ 0OAMHAKOBBIMH 3HAMEHATEISIMH.
Apudmernueckue aeicTBHS (CIOKEHNE U BBIYHTAHKE) C
0OBIKHOBEHHBIMH JIPOOSMHU C OIMHAKOBBIMU
3HaMEHATEISIMU
164 | TlosTopenue u 0600IeHHe. PeleHne TEKCTOBBIX 3a/1au, 1 PeleHue TeKCTOBBIX 3a/1a4 PerieHue TeKCTOBBIX 3a/1a4 apH(PMETHICCKUM
cozeprkaux apo6u. OCHOBHBIE 33/1a4U Ha APOOH apudMeTHIeCKHM CII0coO0M c11oco6oM (TI0CIIe10BaTENEHEIMU apH(PMETHIECKUMH
neiictBusiMu). MCop30BaHme IPU PELLICHUN 33124
TaOJIUL U CXeM
165 | IMoBTopenue u 0600IeHNe. PeleHne TeKCTOBBIX 3a1a4 Ha 1 Pemienne TeKCTOBBIX 3a1a4 Perienne TeKCTOBBIX 3324 apH(METHIECKUM
IBIDKCHHE, TTOKYIIKA, paboTy apHPMETHISCKIM CIIOCOO0M crnoco6oM (TocIe10BaTeNbHBIMU apH(PMETHICCKUMHU
neiictBusimMu). Mcnonb30BaHue py pelieHuH 3a/1a4
TaOIHI] U CXEM
166 | IToBTopenue u 0600meHne. CloXKeHHE U BBIYUTAHHE JECSTHIHBIX 1 YyciioBble BHIPOXKESHHUSI, TIOPSIIOK YuciioBble i OYKBEHHBIC BBIPAKEHHS, IOPSIOK
npooeii JIeWCTBUIT B HUX, UCTIOJb30BaHHUE JICHCTBHIA, HCTIONB30BAHKUE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(METHIECKIX apudMeTHIECKIX JeHCTBHI
neictBuit
167 | TloBTopenne u 0600MIeHHE. Y MHOKEHHE U JIENICHHE IeCATHIHBIX 1 UncnoBbie BBIPAKEHHS, HOPSIOK YncnoBsie 1 OYKBEHHbIE BBIPAXKCHNUS, TOPSIOK
npooeit JIEHCTBUH B HUX, HCTIOJIb30BaHKE NIEHCTBU, UCIIONB30BAHNE CKOOOK. 3aKOHBI
CKOOOK. 3aKOHBI apH(PMETHIECKUX apuMeTHIECKIX JeHCTBHIT
JeMCTBUN
168 | IToBTOpenue n 0600meHHe. PemeHne TeKCTOBBIX 3a/1a4 C 1 PelieHie TeKCTOBBIX 3a1a4 PerieHne TeKCTOBBIX 3a1a4 apH(PMETHICCKUM
MPAKTUYECKUM COJIEPKAHUEM apH(pMETHIECKUM CIIOCOO0M c11oco6oM (TociIe10BaTebHEIMU apH(PMETHYECKUMH
neiicTBisiMK). MCTiob30BaHue MPH PELLICHHH 337184
TaOJIHI U CXeM
169 | IMoBropenue n 0606IIeHNE. PerieHne TeKCTOBBIX 3a1a4 C 1 Pemienne TeKCTOBBIX 33124 Perienne TeKCTOBBIX 33124 apH(METHICCKHM
[PAKTHYECKUM COECPKAHUEM apHPMETHIECKHM CIIOCOOOM croco6oM (TocIe10BaTeNbHBIMU apH(PMETHICCKUMU
neiictBusiMi). Mcnonb30BaHue py pelIeHUH 3a/1a4
Ta0JINL U CXeM
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 169
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