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HOACHUTEJIbHAA 3ATIMCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA "MATEMATHKA"

Pabouas mporpamma mo marematuke Uisi oOydarommxcsi 5-6 kiaccoB pa3paboraHa Ha ocHoBe DepepanbHOr0 TroCyAapCTBEHHOIO 00pa3oBaTeNbHOTO
CTaHJIapTa OCHOBHOTO 00111ero 00pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, IPEIbSIBISIEMbIX K MATEMaTUYECKOMY O0Pa30BaHUIO, U TPAIHUIIHIA
poccuiickoro o0pa3zoBaHus, KOTOpble OOECIEUNBAIOT OBJa/IEHUE KIIOYEBBIMU KOMIIETECHIIUSIMH, COCTABIISIOIIMMU OCHOBY JJIsi HEIPEPHIBHOIO 00pa30BaHUs U
CaMOpa3BUTHS, a TAKXKE LIEJTOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MO3HABATEIBHOIO Pa3BUTHs oOydaromuxcs. B paboueil mporpaMme y4TeHBI UJIEU U
nosiokeHus Konuenuuu pazButus mMarematudeckoro odpazoBanus B Poccuiickoit @enepanuu. B snoxy mudpoBoit Tpancopmanuu Bcex cep yenoBedeckon
JesITeIbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOM MaTeMaTHUECKON MOJATOTOBKHU. YiKE€ B ILKOJE MAaTeMaTUKA CIIYXKHUT
OTIOPHBIM IIPEIMETOM JUIsl U3yUEHUS! CMEKHBIX JTUCIUILIMH, a MOCJE IKOJIbI pealbHOW He0OX0IMMOCThIO CTAHOBUTCSI HEMPEPBIBHOE 00pa3oBaHue, YTO TpedyeT
MOJIHOIIEHHOH 6a30B0# 00111€00pa30BaTeIbHON MOATOTOBKY, B TOM YHCIIE M MaTEMaTHYECKOM.

3710 00yCIOBICHO TEM, UYTO B HAIIHU THU PACTET YUCIIO MPOPECCUid, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHHEM MaTEMAaTHUKH: U B chepe SKOHOMUKH, U B
Ou3Hece, M B TEXHOJIOTUYECKUX OONACTAX, U Jake B TyYMaHHUTapHBIX cpepax. Takum oOpazom, Kpyr IIKOJIBHUKOB, JJISi KOTOPBIX MaTeéMaThKa MOXET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[TpakTuyeckas 1Moyie3HOCTh MaTEMAaTUKU 00YCIIOBIIEHA TEM, UTO €€ IPEeAMETOM SIBIIAIOTCS (QyHIaMEHTAJIbHBIE CTPYKTYPBhI HAalllero MUpa: IpOCTPaHCTBEHHBIE
(OpMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT NPOCTEHIINX, YCBAaUBAEMbIX B HENOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX ISl Pa3BUTHS
HAY4YHbIX U NPUKIATHBIX UAeH. be3 KOHKpeTHbIX MaTeMaTHUeCKUX 3HAHUM 3aTpyJHEHO IMOHMMaHHE MPUHLUIIOB YCTPOICTBA U UCIIOJIb30BaHUs COBPEMEHHOU
TE€XHUKH, BOCIPHUATHE M HMHTEpIpeTalus pa3HOOOpa3HOM COLMaNIbHOM, 3KOHOMHUYECKOH, MOJMTHYECKOH HHpopMmanuu, Manod(@eKTHBHa MOBCEIHEBHAS
IpaKkTUYecKas e TeNbHOCTh. KakJoMy uenoBeKy B CBOEH )KM3HH MPUXOAUTCS BHIIOIHATH pACU€Thl U COCTABIISATH AITOPUTMBbI, HAXOAUTh U IPUMEHATH (YOPMYJIHI,
BJaJIeTh MPAKTUYECKUMU NPUEMAMU T€OMETPUUYECKUX W3MEPEHUH U MOCTPOEHUH, YuTaThb MH(POPMALMIO, MPEJCTaBICHHYI0 B BUJE TaOlMI, IUarpaMm MU
rpaduKOB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSATHOCTHBIN XapaKTep CiydaifHbIX COOBITHH.

ODHOBpPEMEHHO C pacuiupeHueM cep MPUMEHEHHS MaTEeMaTHKH B COBPEMEHHOM 00IIecTBe BCE Oojiee BaKHBIM CTAHOBUTCS MATEMAaTUYECKUM CTHUIIh
MBIIIJIEHNS, IPOSBIISIIOLINICS B ONPEICIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce n3ydyeHns MaTeMaTUKH B apCeHal MPUEMOB M METO/IOB MBIIIJICHH I YEJIOBEKA
€CTECTBEHHBIM O00pa3oM BKIIOYAIOTCA WHIYKUIWA W JEAYKIUS, O00OIIeHHEe W KOHKpETHU3alus, aHalu3 M CHHTE3, KjacCHU(UKAIUs U CHUCTeMaTH3aIlus,
abctparupoBanue u aHanorus. OObEKThl MATEMAaTHYECKUX YMO3AKIIOUEHHH, MpaBuiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX MMOCTPOCHUH,
CHOCOOCTBYIOT BBIPaOOTKE yMeHHs (hOPMYIUPOBAaTh, 0OOCHOBBIBATH M JIOKA3bIBAThH CY)KJIEHUS, TEM CaMbIM Pa3BHBAIOT JIOTHUECKOE MBINUICHHE. Beayias ponb
MPUHAJICKAT MaTeMaTUKe U B (POPMUPOBAHUHN AITOPUTMHUYECKONH KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUU YMEHUU JEWCTBOBATH MO 33JaHHBIM allTOPUTMaM,
COBEpIIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIC. B mpoliecce peimieHus: 3aad — OCHOBOUM yueOHOW NeATeIhbHOCTH Ha YpPOKaxX MaTeMaTHKd —
Pa3BUBAIOTCS TAKKE TBOPUECKAs U IIPUKJIAIHASI CTOPOHBI MBILUIEHUS.

OOyueHune mMaTeMaTHke TAaET BO3MOXKHOCTh Pa3BHUBATh y OOYyYaIOLIUMXCA TOYHYIO, PallMOHANbHYI0 M MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Haubosee
MOJIXOJIAINE SI3BIKOBBIE, CHMBOJIMUYECKHE, TpaduiyecKre CPEeICTBA Ul BHIPAKEHUS CYKIACHUM U HATJISAHOTO UX MPEACTaBICHUS.



HeoOxoaumMbpIM KOMIIOHEHTOM OOIIEH KyJbTypbhl B COBPEMEHHOM TOJKOBAHHH SIBJISETCS 00IEee 3HAKOMCTBO C METOJIaMU TO3HAHMS JICHUCTBUTEIHHOCTH,
MIPEACTABICHUE O MPEAMETEe U METOJaX MAaTEMaTHUKH, UX OTJIWYMI OT METOJIOB APYIMX €CTECTBEHHBIX M T'yMaHUTAPHBIX HAyK, 00 0OCOOCHHOCTSAX MPUMEHEHUS
MaTeMaTHUKHU JJIA PEIICHWS HAYYHBIX W MPHUKJIQJHBIX 3a7ad. TakuMm oOpa3oMm, MaTeMaTH4YeCKOe OO0pa3oBaHWE BHOCHUT CBOHM BKJaJ] B (opMHpOBaHWE OOIIeiH
KYJbTYPBI YEJIOBEKA.

N3ydenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ACTETHYECKOMY BOCHUTAHHUIO YEIOBEKA, TOHMMAHUIO KPACOTHI U M3SIIECTBA MATEMAaTHUYECKUX PacCyXICHUM,
BOCTIPHATHIO TEOMETPHYECKUX (HOPM, YCBOCHHUIO UI€U CHMMETPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[IpnoputeTHbiMu 1ENAMU 00yUEHUSI MaTEMATUKE B 5-6 Kilaccax SBIISIOTCA:

e MpOAOIDKEHHE (POPMHUPOBAHUS OCHOBHBIX MATEMAaTHUECKUX TOHSATHH (YMCIIO, BEIMYHHA, TeOMETpruIecKas Gurypa), 00ecreqynBaronX MpeeMCTBEHHOCTb
U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOro 00pa3oBaHus 00y4aromuXcs;

® PAa3BUTHC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIoCOOHOCTEH o6yqa}0mnxc51, MMO3HABATEIILHOM AKTUBHOCTH, HUCCICAO0BATCIIbCKUX YMGHHﬁ, HHTCPECa K
HU3YYCHUIO MATCMATHUKHU,

e JIOABCIACHUC 06yqa101111/1xca Ha JOCTYIITHOM JIA HUX YPOBHC K OCO3HAHHWIO B3aMMOCBA3U MATCMATHKHU U OKPYXKAOIICTO MHPA,

. (bOpMI/IpOBaHI/Ie (I)YHKHHOHaHLHOﬁ MaTeMaTH4YeCKOM T'paMOTHOCTHU: YMCHHUA PpaACIIO3HABATh MATCMATHYCCKUC 00BEKTEl B PCaJIbHBIX KU3HCHHbIX
CUTyalusiaX, MNPUMCHATH OCBOCHHBIC YMCHUA JUIA PCHICHUS IPAKTHUKO-OPHCHTHPOBAHHBIX 3aJia4, HHTCPIIPETUPOBATH IMOJIYYCHHBIC PE3YJIbTAThl U
OIICHUBATh UX HAa COOTBECTCTBUC HpaKTquCKOﬁ CUTyalllu.

OcHOBHBIE TUHUU COZIEP)KAHUS Kypca MaTeMaTUKH B 5-6 kiaccax — apupMeTH4ecKasi U reOMeTpruiecKasi, KOTOpble pa3BUBAIOTCS MMAapaJJIENIbHO, KaXK/Ias B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOW, OJIHAKO, HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM KOHTaKkTe M B3aumozeicTBuu. Taxxke B Kypce MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU ainredOpbl U ONUcaTeIbHOM CTaTUCTUKH.

N3yuenne apudmMeTHUeCKoro Marepraga HaUMHACTCS CO CUCTEMAaTU3allMu U Pa3BUTUS 3HAHUN O HATypaJIbHBIX YMCIAX, MOJTYYEHHBIX B HAYaIbHOM IIKOJIeE.
ITpu 3TOM COBEpIIEHCTBOBAaHME BBIYMCIMTEIBHON TEXHUKHM M (POPMHUPOBAHME HOBBIX TEOPETHUYECKMX 3HAHUN COUYETAETCS C Pa3BUTHEM BBIYMCIMTEIbHON
KYJIbTYpBI, B YACTHOCTH C 00y4YEHUEM MPOCTEHIINM NMPHUEMaM NMPUKUAKH U OLIEHKU Pe3yJIbTaTOB BBIYMCIECHUI.

Jpyroi kpynHbIi 6JI0K B COAEpKaHUU apuPMETUUECKOM TMHUK — 3TO Jpoou. Hayanno nzydeHnst 0ObIKHOBEHHBIX U IECATUYHBIX IpOoOei OTHECEHO K 5 Ki1accy.
DTO0 mepBbIil 3Tall B OCBOCHUM JIpo0el, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMHU, IOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHHne O0OBIKHOBEHHBIX
npobeil B MOJIHOM 00bEME MpeIecTBYET U3YUYEHUIO JECATHUYHBIX ApoOei, 4To 11eeco00pa3Ho C TOUKH 3PEHUS JIOTMKU M3JI0KEHHUS YMCIOBOM JIMHHUM, KOT/a
MpaBwiia JEHCTBUN C JNECATHUYHBIMH APOOSIMHU MOXKHO OOOCHOBATh YK€ HM3BECTHBIMU aJITOPUTMaMHU BBIIIOJHEHUS NEHCTBHI C OOBIKHOBEHHBIMH JAPOOSMHU.
3HAKOMCTBO C JIECATHYHBIMHU APOOSIMU PAaCHIMPUT BO3MOKHOCTH JJIsi MOHUMAaHMs O0Y4YarOUIMMUCS MPUKIIAJHOTO MPUMEHEHHUS] HOBOW 3alKCH MpPU HW3Y4YEHUU
JPYTUX MPEAMETOB U IIPU MPAKTUYECKOM HCToNb30BaHuU. K 6 K1accy oTHECEH BTOPOIl 3Tan B U3y4eHUH JIpo0eil, Ilie MPOMCXOAUT COBEPIIEHCTBOBAHUE HAaBBIKOB
CpaBHEHUs M mpeoOpa3oBaHUs ApoOel, OCBOCHHWE HOBBIX BBIUMCIMTENBHBIX aJIrOPUTMOB, OTTAUMBAHHE TEXHUKU BBIYMCIEHUN, B TOM YHCJIE 3HAUEHUUH



BBIp@XXEHUH, cofiepKalluX U OOBIKHOBEHHbIE, U IECATUYHBIE P00, YCTAHOBJICHHUE CBA3EH MEXIy HUMU, paCCMOTpEHUE MPUEMOB pelIeHUs 3a7a4 Ha qpoou. B
Hayaje 6 Kjlacca MPOUCXOIUT 3HAKOMCTBO C MTOHSITHEM IPOLICHTA.

Oco0EHHOCTBIO N3YUYEHUS MTOJOKUTEIBHBIX U OTPULIATEIBHBIX YKCEN SIBJISIETCS TO, YTO OHHM TaKKe MOTYT pacCMaTpHUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce
B HayaJie u3y4eHus Tembl «IlojokuTeNbHbIE M OTPUIIATEIBHBIC YUCIIa» BIIEAECTCS oaTeMa «Llenbie uncnay, B paMKax KOTOPOM 3HAKOMCTBO € OTPULIATEIbHBIMU
YUCJIAMH U JIEHCTBUSIMH C TTOJIOKUTEIBHBIMU U OTPULIATEIILHBIMU YUCIaMHU TPOUCXOAUT HA OCHOBE COJIEPKATEIBHOTO MOIX0/1a. DTO MO3BOJISIET HA JOCTYITHOM
YPOBHE MO3HAKOMHUTH YUYAIIUXCS MPAKTUYECKU CO BCEMH OCHOBHBIMHY MTOHATHSIMH TEMBI, B TOM YUCJIC U C TIPABHJIAMU 3HAKOB IPH BBIITOJIHEHUH apU(PMETHICCKUX
JICHCTBUIA.

[Tpu oOyueHun pelIeHn o TEKCTOBBIX 3a1a4 B 5-6 Ki1accax UCHOIb3YIOTCs apupMeTHIecKre NpuéMbl pereHus. TeKkcToBbIe 3aa4u, pelaeMble IpU 0TPadoTKe
BBIUMCIIUTENLHBIX HAaBBIKOB B 5-0 Kilaccax, pacCMaTpHBAIOTCS 3a7aud CIEAYIOIIMX BHJOB: 3aJauyd Ha JBUKEHHME, Ha 4YacTHU, HAa IMOKYNKH, Ha padoTy U
MIPOU3BOIUTENILHOCTb, Ha MPOLIEHTHI, HA OTHOLLIEHUS U ITporopiuu. Kpome Toro, o0yuaromyecs 3HaKOMSTCA ¢ MpuéMaMu peleHus 3a/1a4 nepedopoM BO3MOKHBIX
BapHAHTOB, yyaTcs paboTaTh ¢ MHPOPMAIIHEH, TPEICTABICHHON B (hopMe TaOIHI] UITU TUarPaMM.

B paboueii mporpamme mnpenycMOTpeHO (OPMHPOBAHUE TPOIEACBTHYECKUX alreOpanveckux INpeacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOTO YHCIa B
3aBHCUMOCTH OT MaTE€MaTH4YeCKOr0 KOHTEKCTa BBOJUTCS TOCTENEHHO. ByKkBeHHas CHMBOJIHMKA HIMPOKO HCHOJIB3YETCS MPEXAE BCErO U 3alUCH OOLINX
YTBEPKJIECHUH U TPEATIOKESHUN, (OPMYII, B YACTHOCTH ISl BBIYMCIICHUS TEOMETPHUECKUX BETMYMH, B KAUECTBE «3aMECTHTEIIS YHCIIA.

B Kypce «Martematukn» 5-6 KJi1accoB MMpCACTaBJICHA HarjsiaHas IreoMCETpHsA, HaIllpaBJICHHAs Ha PAa3BUTUC o6pa3Hor0 MBIIJICHHA, IIPOCTPAHCTBCHHOI'O
B006pa)KeHI/I$I, I/1306pa3I/ITeJIBHBIX YMeHI/Iﬁ OTO BaXXHBIA 3Tall B HU3YYCHUU T'COMCTPUM, KOTOprI OCYHICCTBJIACTCA Ha HArJIAAHO-IPAKTUYCCKOM YPOBHCE,
OImUpacTcd Ha HaFJ'ISII[HO'O6p83HOG MBIIIJICHUC 06yqaroumxc;1. boapmas pOJib  OTBOOUTCA HpaKTH‘{eCKOﬁ ACATCIIBHOCTH, OIBITY, 3KCICPHUMCHTY,
MOZICIINPOBAHUIO. O6yqafom1/1ec;1 3HAKOMSTCA C TCOMECTPUICCKUMU q)HpraMI/I Ha IIJIOCKOCTHU U B IPOCTPAHCTBEC, C UX HpOCTGﬁIHHMH KOH(I)I/IpraI_II/IHMI/I, ydarcs
1/13o6pa>1<aTb UX Ha HEJIWHOBAHHOHN M KJIETYATOM 6yMare, paccMaTpuBarOT UX HpOCTGfIH.IHC cBoricTBa. B nmponecce n3ydcHud HarJIsHOH reoMCeTpun 3HAHUA,
IMOJIYUCHHBIC O6y‘IaIOH_II/IMI/ICH B HadaJbHOM MIKOJIC, CUCTCMATU3UPYIOTCA U paCINPAIOTCH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo y‘-Ie6HOMy IJIaHY B 5 Kjacce N3y4dacTCsa I/IHTerI/IpOBaHHHﬁ npeamMeT ((MaTeMaTI/IKa», KOTOpHﬁ BKJIIHOYAacT apI/ICI)MeTI/I"IeCKI/Iﬁ MaTepurall U HAIJIAAHYTO
reOMCTPHIO, a4 TAKIKEC MMPONCACBTHYCCKUC CBCACHUS U3 anre6pL1. VYueOHbIl 1aH Ha HN3YUYCHUC MATCMATUKU B 5 KJIacce OTBOJUT HE MEHee 5 y‘le6HBIX 4JacCoB B
HCACIIO, B TCUCHUC KaXXJ0I'0 rojJa O6y‘{eHI/I${, Bcero He MeHee 340 y‘le6HHX qaCoB

COAEP) KAHUE YYEBHOI'O KYPCA "MATEMATHUKA"
5 KJIACC
HatypaJibHble ync/a v HyJIb

Hatypanbnoe uucno. Psa nHatypanbubix yncen. Yucno 0. M300pakeHne HaTypanbHBIX YHCENl TOYKaMU Ha KOOpJIMHATHOW (4ucioBoil) mpsimoi. Tlo3unmonnas
cUCTeMa cuucieHus. PuMckas Hymepanus Kak puMep HEMO3ULMOHHON cucTeMbl curciieHus. Jlecstiuunas cucrema curciaeHusi. CpaBHEeHUE HATY paJIbHBIX YHCET,



CpaBHEHUE HATypabHBIX umcen ¢ HylnéMm. CrocoObl cpaBHeHus. OkpyrieHHe HaTypaidbHbBIX uucen. CIokeHHe HaTypajbHBIX UYHCEN; CBOWCTBO HYJS NP
CIOKeHUHU. BhlunTaHue Kak JeUCcTBUE, 00paTHOE CIIOXKEHHUIO. YMHOKECHHE HATypaJdbHBIX YMCEJ; CBOWCTBA HYJISA M CAWHUIIBI MPU YMHOXEHUU. JleneHne Kak
neicTBre, o0paTHOEe YMHOKEeHHIO. KOMITOHEHTHI neicTBUiM, CB3b Mexay HUMH. [IpoBepka pesynbrara apudmerudeckoro nerctus. [lepemecturenbHoe u
coueTaTeIbHOE CBOMCTBA (3aKOHBI) CIOKCHHUS M YMHOXXEHHUS, PaclpelleIUTeIbHOE CBOMCTBO (3aKOH) yMHOXXEHHS. Mcnonb3oBaHue OyKB g 0003HAYCHUS
HEH3BECTHOTO KOMITOHEHTA M 3allMCH CBOMCTB apu(METHUECKUX ACHCTBUMN. JlemuTenu u KpaTHbIC YUCIa, pa3ioKeHne Ha MHOKUTeu. [IpocThie U cocTaBHBIC
yucna. [Ipusnaku nenumoct Ha 2, 5, 10, 3, 9. Jlenenue ¢ octarkom. CTENeHb ¢ HATYpaJIbHBIM [TOKa3aTesieM. 3aluCh YKMCia B BUJIE CYMMBI pa3psiIHbIX CJIaracMbIX.
UucnoBoe BbIpakeHUE. BbpIUKCIIEHHME 3HAYEHHW YHCIIOBBIX BBIPAKEHUW; TMOPANOK BBINOJHEHUS JAcHCTBUU. Vcnonb3oBaHuME TIpU  BBIYMCIEHUAX
MEPEMECTUTEIBHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIOXKEHHUS U YMHOKEHUS, PACTIPEICIUTEIILHOIO CBOMCTBA YMHOXKEHUSI.

JApoon

[IpencraBienne o ApoOM Kak crocoOe 3amucu 4YacTH BeauduHbl. OObIKHOBeHHBIE IpoOu. [IpaBuibHble W HempaBuibHbIe ApoOu. CmemaHHas JIpoOb;
MIpeJICTaBICHUE CMEIIaHHOM IPpOOH B BUJIE HETIPABMUIIHLHON APOOU U BhIAEIECHHUE 11€JI0W YaCTH YMCiIa U3 HEMPaBUIbHOM qpoou. M300paxkenue npodeit Toukamu Ha
4K CcIoBOi nmpsMoii. OcHoBHOE cBoiicTBO Apodu. Cokpamienue apodeit. [Ipusenenue apodu k HoBoMmy 3HaMeHaTen0. CpaBHeHue pooeii. CioxeHne U BBIYUTaHUe
npobeil. YMHOXKEHHE UM JieJieHHe ApoOei; B3auMHO-oOpaTHbIe OpoOu. HaxoskaeHue 4acTu LeJoro W IeNoro mo ero 4actu. [lecsTuuHas 3amuch ApoOei.
[IpencraBnenue nqecaTHIHOMN APOOH B BUIE OOBIKHOBEHHOU. M300paskeHre NecITHIHBIX JpoOe ToOuKaMH Ha YUCIIOBOM npsMoii. CpaBHEHHE JIECATUYHBIX IPOOCH.
Apudmerndeckne IEHCTBHS C AECATHUIHBIMU ApoOsMu. OKpyTIIEHHE JECATUIHBIX APOOEH.

PenmeHne TeKCTOBBIX 3a/a4

Penienne TeKCTOBBIX 3a1a4 apI/I(l)MeTI/I‘-ICCKI/IM criocoooMm. Perrenune mornueckux 3amad. Penienue 3agad nepe6op0M BCCX BO3MOKHBIX BAPUAHTOB. Hcnons3oBanue
IIpU pCIICHUHA 3a1a4 Ta6J'II/H_[ U cxeM. Penienue 3a4a4, COACPpKaANX 3aBUCUMOCTH, CBA3BIBAIOIIUC BECIIMYNHBI: CKOPOCTb, BPEM:, PACCTOAHUC, IICHA, KOJINYCCTBO,
CTOMMOCTb. EAuHUIIBI HU3MCPCHUS: MACCHI, O6’LéMa, LCHBI; PACCTOSAHU, BPCMCHU, CKOPOCTH. CBs3b MCKAY €AMHUIaMU NU3MEPCHUA Ka)kJ10¥ BEIUYHHBI. Pemenue
OCHOBHBIX 3aJla4 Ha I[pO6I/I. HpeI[CTaBJ'IeHI/Ie JaHHBIX B BUIC Ta6J'II/II_I, CTOJI0YATHIX AuarpamMm.

Harasanas reomMeTpust

Harnsoaeie npeacraBneHus o Qurypax Ha MIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY, Yroil, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. Yroi. [Ipsmoii,
OCTpBIN, TYOH U pa3BEPHYTHIN yIiibl. [[M1Ha oTpe3ka, METpUYECKUE MUHUIIBI JNIMHBL. JIJTMHA TOMaHOH, IEPUMETP MHOTOYTOIbHIKA. MI3MepeHne u mocTpoeHue
YTJIOB C TOMOIIIBIO TpaHCTOpTHpa. Harnsagaeie mpeacTaBneHus o purypax Ha IIIOCKOCTH: MHOTOYTOJIbHUK; MPSMOYTOIBHUK, KBAAPAT; TPEYTOJIbHUK, O PABEHCTBE
¢buryp. M3o0paxkenue ¢uryp, B ToM 4mciie Ha kierdaroit Oymare. [loctpoenne koHpUTYypamuii U3 yacTel mpsiMoi, OKPY>KHOCTH Ha HETMHOBAHHOM U KJIETYATON
Oymare. Mcrmonb30BaHHE CBOICTB CTOPOH W YIJIOB MPSAMOYTOJbHHKA, KBajpara. Ilinomans MpsSAMOYroidbHHKA MW MHOTOYTOJBHHKOB, COCTABJIICHHBIX W3
MPSIMOYTONHHUKOB, B TOM 4mcle ¢(uryp, u300paxEHHBIX Ha KiIeT4aroi Oymare. ENWHUIBI W3MepeHHs IJom@aau. HarmsaHele TpeacTaBieHUS O
MIPOCTPAHCTBEHHBIX (PHUTypax: MPSMOYTOJBHBIN Tapajulesenuie]l, Ky0, MHOTOIpaHHUKH. M300pakeHue MPOCTEHINNX MHOTOTPAaHHHKOB. Pa3BépTku kyba n
napautenenunena. Cosznanue Mojeneil MHOTOTPAaHHHKOB (M3 OyMaru, MPOBOJIOKH, TIACTHIIMHA U Ap.). O0BEM MPsSMOYTOIBHOTO TMapajuieienuneaa, Kyoa.
Enununer msmepenus oonéMa.

6 KJIACC



HartypaabHble yncia

Apudmerndeckre 1eHCTBHUS C MHOTO3HAUYHBIMU HATYpAJIbHBIMU YHCIaMu. UHCIOBbIE BRIPAKEHUS, OPSA0K ASHCTBHMA, UCIIOIb30BaHNE CKOOOK. Mcnonb30Banme
IIPpHU BBIYUCICHUAX MNEPCMCCTUTCIILHOTO W COYCTATCIBHOI'O CBOICTB CJIOKEHUSI U YMHOKCHHA, paclpCaAcIuTCIbHOIO CBOIICTBa YMHOKCHHA. OprrHeHI/IC
HATypaJbHBIX 4HceN. Jlenureny U KpaTHBIE YMCIIA; HAaUOOJBIIMNA OOMIMIA JeNuTeNh U HaUMEHbIee o0IIee KpaTHoe. J[enrMMOoCTh CyMMbI U TIPOU3BEICHUS.
Jenenue ¢ ocraTkoMm.

Apodu

OObIkHOBEHHAs1 1poOb, OCHOBHOE CBOMCTBO JOpo0OH, cokpaiieHue apodeii. CpaBHeHHE U ymopsiiounBaHue IpoOeil. Pemenue 3a1ay Ha HaXOXKACHUE YacTH OT
IEJIOT0 M IIeTI0T0 1Mo ero 4acTu. IpoOHoe 4mcino Kak pe3ynbrar jaeneHus. [IpencraBienue AecITHYHOM ApoOH B BHJE OOBIKHOBEHHON JPOOH U BO3MOXKHOCTb
MPEJCTaBICHUS OOBIKHOBEHHOW NIpoOM B BHJE ACCATUYHOH. [lecaTndnblie npoOW M MeTpuuecKas cucrema mep. ApupMeTHuecKue NEHCTBHS M UYUCIIOBBIC
BBIPAKEHUS C OOBIKHOBEHHBIMH U JECITUUHBIMU Apo0simu. OTHoIeHuE. [lenenre B JaHHOM oTHOIIEeHHU. MaciuTtad, nponopuus. [lpumenenue nponopuuit npu
pelicHuM 3a1ady. ITonsarue IIPONLCHTA. Briancnenne MMpOoHCHTa OT BCIWMYUHBI U BCIIMYUHLI 110 eé IIPOLCHTY. BBIpa)KeHI/IC MMPOLCHTOB ACCATUYHBIMU I[pO6$IMI/I.
Pemrenue 3aaa4 Ha IMPOLICHTHI. BBIpa)KCHI/Ie OTHOLICHHA BCIIMYUH B ITPOLICHTAX.

ITosokuTEILHBIE H OTpHLIATECJIbHBIC YUCIA

[TonoxxurenbHble W oTpuUaTeNnbHble uMcna. Llensle uyucna. Moaynb uucia, reoMeTpudeckas HWHTeprnpeTanuss Moaynst yucia. M3o0paxeHue uucen Ha
KOOpIWHATHOW TipsiMod. YwmcioBble mnpomMexxyTku. CpaBHeHue uucen. Apudmernyeckue IEHCTBUS C  TIOJOXKUTEIBHBIMH U OTPUIATCIHLHBIMH
guciamu. [IpsMoyroiibHas cucTeMa KOOPAMHAT Ha IIOCKOCTH. KoopauHAThl TOYKM HA TUIOCKOCTH, abcmmcca u opauHaTa. [loctpoeHue Todek u (uryp Ha
KOOPJAWHATHOM IIOCKOCTH.

BykBeHHBbIe BbIpasKeHUS

[TpumeHeHne OyKB JUIsl 3alIMCH MaTeMaTHMYECKUX BhIpaXXEHUH M mpe/uiokeHuil. CBolicTBa apupmMeTndeckux AelcTBuil. bykBeHHbIe BBIpa)KEHUS M YUCIIOBBIE
MOJICTAHOBKU. ByKBEeHHBIE paBEHCTBA, HAXOXKJIEHUE HEM3BECTHOTO KOMMOHEeHTa. DopMmybl; GOpMyIsbl NepuMeTpa U IUIOMAAN MPSMOYTOJIbHUKA, KBAApaTa,
o0BbEMa mapasenenumnenaa 1 Kyoa.

Penmienne TeKCTOBBIX 3aa4

Pemenne TeKCTOBBIX 3amad apI/I(bMCTI/IquKI/IM criocooom. Perienue noruueckux 3amad. Pemenne 3amau nepe60p0M BCCX BO3MOXKHBIX BAapHAHTOB. Pemenue
3aaa4, COACpKAIUX 3aBUCUMOCTH, CBA3BIBAIOIIUX BCIUYUHBI: CKOPOCTH, BpEMA, paCCTOAHUC, LICHA, KOJINMYCCTBO, CTOUMOCTDL, NPOU3BOJUTCIIBHOCTb, BPCM,
00BEM pa6OTBI. | 2910705150003 HU3MCPCHUA: MACChI, CTOUMOCTH; PACCTOAHHNA, BDEMCHH, CKOPOCTHU. CBs3b MCKAY CANMHUIIaMH U3MCPCHUS KaXJ0l BeTUUHUHEIL. Perenue
3aaa4, CBA3aHHBIX C OTHOIICHHUEM, IMPOMOPHUOHAIBHOCTBIO BCIIMYUH, NPOUCHTAMU, PCHICHUC OCHOBHBIX 3aJld4 Ha IlpO6I/I " MMPOLCHTHI. OI.[CHKa " IIPUKUIKA,
OKpYTJICHHUC PE3YyJIbTaTa. CocraBieHue 6YKBCHHBIX BBIpa)KeHI/Iﬁ 10 yCJIOBUIO 3a/1a4H. HpeIICTaBJ'ICHI/IC JaHHBIX C ITIOMOIIBIO Ta6J'II/II_[ " Iuarpamm. Cronbuateie
AuarpaMmbl. YTCHUEC U IMOCTPOCHUC. Yrenue KPYTOBBIX AUarpamMm.

Harnsanas reomerpust



Harnsnnele nmpencraBineHust o (GUrypax Ha INIOCKOCTH: TOUYKa, IpsAMasi, OTPE3OK, Jy4, yrojl, JIOMaHas, MHOIOYTOJbHHK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKpPY>KHOCTb, KpyT. B3anMHOE pacnoyiokeHHue JBYX NPSMBIX Ha IJIOCKOCTH, IapajuIeIbHBIEC NPSAMBIE, NIEPICHANKYIISPHbBIE TpsAMble. M3Mepenne pacCTOsHUMN:
MEXy ABYMs TOYKaMH, OT TOYKH IO IPSIMOMW; UIMHA MaplIpyTa Ha KBaJpaTHOM CeTKe. M3MepeHne u MOCTPOCHUE YIJIOB € MOMOLIBIO TpaHcHopTupa. Bumbl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYNOYIOJIbHBIM; paBHOOEAPEHHBIN, PABHOCTOPOHHUN. UeThIpEXYTOIbHUK, IPUMEPBI YETHIPEXYT OJIbHUKOB.
ITpsiMOYTrOibHMK, KBaapaT: HCIIOJIb30BAaHUE CBOWCTB CTOPOH, YIVIOB, AuaroHanel. M3oOpakeHue reoMerpuyeckux (Uryp Ha HEJIMHOBAHHOW Oymare c
HCIOJIb30BaHUEM LIUPKYJISL, JIMHEHKH, yrojJbHUKa, TpaHcopTupa. [loctpoenus Ha kinerdaroit Oymare. Ilepumerp MHOroyrossHuka. [lonsarue niuomany Gurypst;
enuHUIBl u3MepeHust rwiomanan. [Ipubnmxénnoe mu3MepeHue miomamd Guryp, B TOM 4YMCiIe Ha KBajapaTtHOW ceTke. [TpubnmxEéHHOE WM3MEpeHue JUTMHBI
OKpYKHOCTH, TTomaau kpyra. CUMMeTpusi: LeHTpallbHasi, OceBasi M 3epKajibHasi cuMMeTpuu. [loctpoenne cummerpuuHbIX Guryp. Harnsanele npeacraBieHus
0 TIPOCTPAHCTBEHHBIX (PUrypax: mapauiesenumnes, Ky0, mpusma, nupaMua, KOHyC, UIHID, map u cgepa. M3o00paxkenne npoctpancTBeHHBIX ¢uryp. [Ipumeps
Pa3BEPTOK MHOTOTPAaHHHUKOB, HWJIMHPA U KoHyca. Co31anue Mojeneii mpocTpaHCTBEHHBIX GUryp (M3 Oymaru, mpOBOJIOKH, TNIACTUINHA U 11p.). [ToHsTHEe 00BEMA;
eAMHUIBI u3MepeHus: 00bEMa. OOBEM NMPSIMOYTOJIBHOTO MapajlieNenumena, Kyoa.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS IIPOTPAMMBI yU4eOHOTO mpenmeTa «MaTeMaTukay XapakTepHu3yIOTCs:
IIarproTnyeckoe BoCIMTaHHUE:

IIPOSIBJICHUEM HHTEpecCa K MPOLUIOMY M HACTOSIIEMY POCCUMCKONM MAaT€MaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTHIXKCHHMSAM POCCHUMCKHX MAaTE€MaTUKOB H
POCCHUICKON MaTeMAaTUYECKOM IIKOJbI, K UCIIOIb30BAHUIO 3TUX JIOCTHKEHUH B IPYTUX HayKax U MPUKIAIHbIX chepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TpakAaHWHA M peaju3alid €ro Ipas, MPEeACTaBICHHEM O MaTeMaTHYeCKHX OCHOBaX (PyHKIMOHUpPOBaHUS
Pa3NUYHBIX CTPYKTYP, ABJICHUH, IPOLIEAYP I'PaXIaHCKOTO 00IIecTBa (BEIOOPHI, ONIPOCH U TIP.);

TOTOBHOCTBIKO K 06CY)KI[CHI/II-O OTUYCCKUX HpO6JI€M, CBA3aHHBIX C NPAKTHUYCCKUM INMPHMCHCHUCM JIOCTI/DKGHI/Iﬁ HAayKH, OCO3HAHHUEM BaAXHOCTH MOpPAJIbHO-
OTUYCCKHUX NPHUHIHUIIOB B ACATCIIBHOCTH y‘{éHOFO.

TpynoBoe Bocnnutanue:

YCTaHOBKOW Ha aKTMBHOE yYacTHE B PEIIEHUHU MPAaKTUUECKUX 3a/1a4 MaTEMaTHYECKOW HAIIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro 00pa3oBaHus
Ha MPOTSHKEHUU BCEH JKM3HU IS yCIEIHOW MpodeCCHOHaIbHON AEeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH; OCO3HAHHBIM BBIOOPOM M NOCTPOECHUEM
MHIUBUAYAIbHON TPAeKTOpUU 00pa30BaHUS U )KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHHUE!



CHOCOOHOCTBIO K 3MOILMOHAIBHOMY W JCTETHMYECKOMY BOCIHPHATHIO MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pELICHWH, paccyXIeHUW; YyMEHUIO BUIETh
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHMA:

OpI/IeHTaHHeﬁ B ACATCIIBHOCTH HA COBPEMECHHYIO CUCTEMY HaY4YHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUs UCIIOBCKA, IIPUPOABI U 06HI€CTBa,
MMOHHUMAaHUEM MaTeMaTHYSCKOM HAaYKH KakK C(bepbl YeJIOBEUYECKON ACATCIIBHOCTH, 3TAIlOB eé Pa3BUTHUA U 3HAYUMOCTH JJIA pa3BUTHUA HUBUIIU3AUN,; OBJIaJICHUCM
SI3BIKOM MaTEMaTHKH U MaTeMaTHYSCKON Ky.]'[BTypOﬁ KaK Cp€ACTBOM I10O3HAHHWA MUpa, OBJIaACHUEM HpOCT@ﬁIHPIMH HaBbIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTU.

du3znueckoe BOCIIMTaHHEC, q)OpMI/IPOBaHI/Ie KYJbTYPbI 310POBbA 1 SIMOLIMOHAJTBHOI'0 6.]131"01'[0.]'[)"11/[5[:

TOTOBHOCTBIO NIPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/J0POBbs, BEACHUS 30POBOTO 00pa3a )KU3HM (30pOBOE MUTAHKE, COAIAaHCHPOBAHHBIN
PEKUM 3aHATHI M OTABIXA, PEryisipHast (u3ndecKas aKTUBHOCTD); C()OPMUPOBAHHOCTHIO HABBIKA Pe(ICKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMUOKY W TaKOTO
Ke IIpaBa JApYyroro 4eiuoBeKa.

IKoJI0rnYecKoe BOCIIUTAHHE:

OpHEHTaIMel Ha IPUMEHEHNE MaTeMaTHIECKUX 3HAHUH [T PEICHUs 3a/1a4 B 00J1aCTH COXPAHHOCTH OKPY KaIOIIeH Cpebl, INIAHUPOBAHHS TIOCTYITKOB M OLIEHKU
MX BO3MOKHBIX MTOCIIEICTBUH IS OKPY>KAIOIIEH CPebl; OCO3HAHUEM III00aTBHOT0 XapaKTepa SKOJIOTHIECKUX MPOOJIEM U MyTel NX pelIeHusl.

JInyHOCTHBIE pPe3yJIbTaThl, 00eceYnBaloIie AJaANTANNI0 00y4aIolIerocs K H3MeHsIIOLIHMCS YCJIOBHAM COIUATbHONH M NPUPOIHON cpeabl:

T'OTOBHOCTBIO K I[Gf/iCTBPIfIM B YCJIOBUAX HeOHpeI[eHéHHOCTI/I, IMMOBBIIICHHUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 NPAaKTHYCCKYIO ACATCIbHOCTb, B TOM YHUCIIC
YMCHHUEC YUUTHCA Y APYTUX J'IIOI[CfI, HpI/IO6p€TaTI> B COBMECTHOM ACATCIIBHOCTU HOBBIC 3HAHUW S, HABBIKW U KOMIICTCHIIUN U3 ONBITA APYTHUX;

HCO6XO)II/IMOCTLIO B (I)OpMPIpOBaHI/H/I HOBBIX 3HaHHfI, B TOM YHUCIJIC CI)OpMyJ'II/IpOBaTB nacu, IMOHATUSA, TUIIOTC3bI 00 oObeKTax u ABJICHUAX, B TOM YHCJIC PAHEC
HCHU3BCCTHEBIX, OCO3HABaTh ,Z[e(l)I/II_[I/ITBI COOCTBEHHBIX 3HAHUU H KOMHeTeHTHOCTCﬁ, IIaHUPOBATb CBOE Pa3BUTHE;

CITOCOOHOCTBHIO 0OCO3HABATh CTPECCOBYHO CUTYyallUIO, BOCIIPUHUMATDL CTPECCOBYIO CUTYALIUIO KAK BLI3OB, Tpe6y}01u1/1171 KOHTPMCP, KOPPCKTUPOBATH IPUHUMACMBIC
peuiCHus 1 )leI\/’ICTBI/IH, (I)OpMy.]'IPIpOBaTL " OICHUBATH PHUCKHU U ITOCIICACTBUA, q)OpMI/IPOBaTL OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yabTaThl OCBOCHHUS MpOrpamMMbl y4e0HOTO npeamera «MaremaTuka» XapaKkTepU3yIOTCs
OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OeLliCBUAMU, VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeUCMEUAMU u
VHUBEPCANbHLIMU PEYAMUBHBIMU OCLICTNEUIMU.

1) Vnusepcanvnvle noznasamenvuule oelicmsus obecneuusarom Gopmuposanue 06Aa308bIX KOSHUMUBHBIX HPOUECco8 00YUaowuxcs (0ceoeHue memooos
NO3HAHUSL OKPYHCAIOWE20 MUpA,; NPUMeHeHUe JI02U4eCKUX, UCC1e008amelbCKuxX onepayull, yMeHu pabomams ¢ uHgopmayueti).

Ba3oBble JJornyeckue geiicTBUA:



BBIABJIITE U XapaKTCPU30BATh CYIICCTBEHHBIC IPU3HAKN MAaTEMATUUYCCKHUX 06’beKTOB, HOHHTHP'I, OTHOIIICHUH MCKAY NOHATUSAMU,

(bopMyaHpOBATh ONpECIICHUS MOHATUH; YCTAaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(PHUKAIMH, OCHOBAHUS JUIsl 0000IICHNS M CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPHUHUMATD, (bOpMy.TII/IpOBaTB nu Hp606pa3OBBIBaTB CYXKIACHUA: YTBEPAUTCIBHBIC N OTPULATCIbHBIC, CIMHUYHBIC, YaCTHBIC 1 O6H_II/IG;
YCJIOBHBIC, BBIABJIATH MATEMATHYCCKUEC 3AKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTHBOPEYHS B (baKTaX, JaHHBIX, Ha6J'IIOI[eHI/I$IX N YTBEPKIACHHUAX,
npeajaratb KpUTCpruu IJIA BbIABIICHHUA SaKOHOMepHOCTCfI )51 HpOTHBOpC‘IHﬁ;

ACIaTh BBIBOJABI C UCITOJIb3OBAHHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHbBIX U HHAYKTHBHBIX YMO3aKH10quHﬁ, YMOSaKJ'IIOLIeHI/Iﬁ 10 aHAJIOTHUH,

pa3duparb 0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHUH (TPsAMBbIE M OT MPOTHBHOIO), MPOBOAUTH CAMOCTOSTEIHLHO HECIIOKHBIC JOKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BEICTPAMBATh apTyMEHTALIUIO, IPUBOIUTH TPUMEPHI K KOHTPIPUMEPHI;

00OCHOBBIBATh COOCTBEHHEIE pacCyKACHUs; BBI6I/IpaTB cIoco0 PCUICHUA yqe6H0171 3aJa4uu (CpaBHI/IBaTL HCCKOJIBKO BAapHUAHTOB PCHICHUA, BLI6I/IpaTI>
Hauobonee MOJXOJAIINN C y‘léTOM CaMOCTOATCIBHO BBIACJIICHHBIX KpI/ITepI/ICB).

ba3oBble ucciie1oBaTeIbCKHe AeHCTBHSA:

MCI0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKIUII MHCTPYMEHT IIO3HAHMUS;
(dbopMyaMpOBaTh BONPOCH], (GUKCUPYIOIINE IPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO YCTaHABIUBATh HCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

MNPpOBOAWUTE IIO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN OKCIICPUMCHT, HEO0O0JIBIIIOE HCCIICOJO0BAHUEC I10 YCTAHOBJICHHUIO 0COOEHHOCTEH
MAaTeMaTH4CCKOI'o O6’B€KT8., 3aBUCHUMOCTEH 00BEKTOB MCKOAY CO6OI>’I;

CaMOCTOATCIIbHO (I)OpMy'J'II/IpOBaTB 0606H_ICHI/I$I U BBIBOJBI IO pE3yJibTaTaM HpOBC,Z[éHHOFO Ha6J'IIOI[eHI/I$I, HCCIICAO0BaHNUA, OUCHHUBATH NOCTOBCPHOCTH
MOJIYUCHHBIX PEC3YyJIbTATOB, BBIBOJAOB U O606H.[CHI/II71; MMPOTrHO3UPOBATE BO3MOJKHOC PA3BHUTHC IPOLECCA, a TAKIKC BBIABUIATH MPCAIIOJIOXCHUA O €ro
Pa3BUTHU B HOBLIX YCJIOBUAX.

Pabora ¢ undopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOJUMBIX [T PELICHUS 3a/1auu;
BbIOMpATh, aHAJTM3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM MPECTABICHUS;
BbIOMpPATh (OpMY MpeAcTaBICHUs HHPOPMALIUU U WITIOCTPUPOBATh pelllaeMble 33jaui CXeMaMHt, AuarpaMMaMiy, HHOHM rpadukoil 1 uX KOMOMHAIUSIMU;

OLICHUBATh HAJEKHOCTh I/IH(I)OpMaLII/II/I IO KpUTCPUAM, MMIPCAJIOKCHHBIM YUUTCIICM HIIN C(bOpMyJ'II/IpOBaHHBIM CaMOCTOATCIIbHO.



2) Yuueepcanvrvie KOMMYHUKAMUBHBLE OCliCMEUsL 00eCneuusaion chopmMuposaHHoOCmb COYUAIbHBIX HABBIKOE 00VHAIOUUXCL.
Oo01menmne:
e  BOCIPHHHUMATH U (HOPMYJIUPOBATH CY)KJICHUSA B COOTBETCTBHH C YCIOBUSAMH H IEJAMHU OOIICHHUS;

e SCHO, TOYHO, I'PaMOTHO BBIPAXXAaTh CBOIO TOUKY 3PpC€HUA B YCTHBIX U IMCBbMCHHBIX TCKCTAX, AaBaTh ITIOACHCHUA 110 XOAY PCIICHUA 3ala4, KOMMCHTHUPOBATH
HOJ'Iy‘IGHHI:Iﬁ PE3YIBTAT, B XO04€ 06CY}I(,I[GHI/I${ 3a/1aBaTb BOIIPOCHI 110 CYHICCTBY O6CYX(HaeMOﬁ TEMBI, HpO6HeMI)I, pemaeMoﬁ 3aJJa4i, BbICKA3bIBaTh UACHU,
HANCJICHHBIC HA ITOUCK PCHICHUSA,;

e  COIOCTABIISATH CBOM CYXKIIEHUS C CYKJICHUSMHU APYTUX YIACTHUKOB JTUAIOTA, OOHAPYKUBATh PA3ININE U CXOICTBO TO3HIIHIA,
e B KOpPpeKTHOI hopme hopMyIHpoBaTh pa3HOITIACHS, CBOU BO3PAKEHUS;

e TMPCACTABIATH PE3YJIbTAThl PCIICHUSA 3a]a4r, SKCIICPUMCHTA, UCCICIOBAHUS, ITIPOCKTA,

CaMOCTOSITENTLHO BBIOMPATh (hOpMAT BHICTYIUICHUS C YYETOM 3a]a4 MIPE3EHTAIIMN U OCOOCHHOCTEHN ayIUTOPHH.
CoTpyannuecTBo:
[ IIOHUMATh U UCIIOJIb30BaTh HpGI/IMYIIIeCTBa KOMaHIIHOﬁ nu PIHI[PIBI/I[[yaJII)HOI;'I pa6OTI)I HpI/I pGHIeHI/II/I y‘I€6HI)IX MaTEMATHYCCKUX 3aJa4,

e IIPUHUMATH LI€JIb COBMECTHOM AEATEIbHOCTH, IUTAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThI, paclpe/leNaTh BUIbl padoT, J0roBapUBaThCs, 00CYXIaTh
IpoIecC U pe3yIbTaT padoThl;

e 000011aTh MHEHUSI HECKOJIBKHX JIFO/IEH; y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CyKIeHHUS, 0OMEH MHEHUSMHU, MO3TOBbIE LITYPMBI U JIp.);

e  BbIIIOJHATH CBOIO 4aCTh pa6OTI>I 1 KOOPAMHUPOBATHE CBOU I[GI\/’ICTBI/ISI C ApyTrMMHU YJICHAMHU KOMaHBbI,

OLICHHUBATh KAYECTBO CBOETO BKJIA/a B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHUS.
3) Vuusepcanvhuvie pezyiamugHsle Oeticmsus 06ecnedusaiom GopmuposaHue cCMblc08blX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.
Camoopranmusanus:

e  CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aJTOPUTM pELICHUs 3aJaud (WM €ro 4acTb), BBIOMPATh CHOCOO pElIeHHs ¢ Yy4ETOM HMMEIOIIMXCS PEecypcoB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApHAHTHI PEUICHHUM ¢ y4€TOM HOBOM HH(OpMAaLINUL.

CaMOKOHTPOJIBb:
e BIAJIETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIS IIpoIecca U pe3ysibTaTa pelieHusl MaTeMaTHYeCKON 3aj1au;

e TMpEeABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEHICHUU 33]]a4l, BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OMINOOK, BBIIBIEHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTH MOCTABIECHHOW 1€ U YCIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEIOCTHXKEHUS LIEJH,
HAXOJUTh OIMOKY, 1aBaTh OILIEHKY NMPUOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIBTATHBI

5 KJIACC

Yucyia 1 BLIYUCTICHUS

[TornMaTh ¥ IPABUILHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATYPaTbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U ACCATUYHBIMU JPOOSIMH.
CpaBHHBATh U YIOPSAI0YMBATh HATYPAIbHBIC YUCIIA, CPABHUBATH B IPOCTEUIITUX CITy4asX OOBIKHOBEHHBIE IPOOH, TECATUYHBIC TPOOH.

COOTHOCHUTh TOYKY HAa KOOPJIWHATHOW (YHCIIOBON) MPSIMON C COOTBETCTBYIOIIMM €M YHCIIOM M M300pa)kaTh HATYpaJIbHBIC YMCIa TOYKAMHU Ha KOOPIUHATHON
(4uCcOBOIN) IPSAMOM.

Boinonusate apudmernyeckue 1eHCTBUS C HATYPATbHBIMU YUCIIaMU, C OOBIKHOBEHHBIMH JIPOOSMU B MPOCTEHUILINX CIyYasx.

BrInoaHATe IpOBEPKY, MPUKUJIKY PE3YIbTaTa BBIUUCICHUM.

OxpyrisTh HaTypajabHbIEC YHUCTIA.

Penrenune TeKcTOBLIX 3aa4

PGIHaTI) TCEKCTOBBIC 3a1a4n aqu)MCTHqCCKHM CHOCO60M 1 C IOMOIIBIO OpFaHI/ISOBaHHOFO KOHCECYHOI'O nepe60pa BCE€X BO3MOKHBIX BapI/IaHTOB.

PGIHaTI) 3aJ1a4u, coz[epmanme 3aBUCUMOCTH, CBA3BIBAIOIIINEC BEINYNHBI: CKOpOCTB, BpeMSI, paCCTOSIHI/IG; eHa, KOJIM4eCTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMBI, TaOIUIIbI, 0003HAUYCHHUS MTPH PEIICHUH 3a]1a4.

HOJ’[B?,OBaTI)CSI OCHOBHBIMU €CIWHUIIAMHN I/I3M€p€HI/I$[3 II€HBI, MacCCHhI, paCCTOSIHI/ISI, BpeMeHI/I, CKOpOCTI/I; BI)Ipa)KaTI) OJHU €AUHHUIIBI BEJIN- YUHBI ‘IGPGS leyrI/Ie.

HSBJ’ICK&TB, AHAJIIN3UPOBATh, OLICHUBATDH I/IHCI)OpMaI_II/IIO, NpEACTAaBJICHHYIO B Ta6J'H/II_Ie, Ha CTOJ0YATOM AuarpaMmme, HHTCpHUpCTUPOBATh NMPCACTABJICHHBIC IaHHBIC,
HCIOJIb30BATh JaHHBIC IIPU PCIICHUN 3a/1aY.

Haruasanas reomerpus
[Tonp30BaTbCs reOMETPUYECKUMH NOHATUSAMHA: TOYKA, IPsIMasi, OTPE30K, JIy4, YT, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.
[TpuBoIUTE pUMEPHI 00BEKTOB OKPYIKAIOIIET0 MUPA, UMEIONINX (HOPMY U3yUE€HHBIX T€OMETPUUIECKUX puryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C YIJIaMU: BEPILIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ1, BEpIIMHA, CTOPOHA, IUATOHAJIb; C OKPYKHOCTBIO: paJInyC,
JTAaMETp, LIEHTP.



N306paxaTh u3yuyeHHbIe TeoMeTpruyecKre GUrypbl Ha HETMHOBAHHOM M KJIETYaTON OyMmare ¢ OMOIIbIO IIUPKYJIS U JTUHEHKH.

HaXOZ[I/ITL OJIMHBL OTPE3KOB HCIOCPCACTBCHHBIM HM3MCPCHUCM C IMOMOLIBIO HHHCﬁKH, CTPOUTH OTPC3KU 3aI[aHHOI7I IJIMHBL; CTPOUTH OKPYXHOCTb 3aJaHHOI'O
paauyca.

Hcmons30BaTh CBOMCTBA CTOPOH U YIJIOB IIPAMOYI'OJIbHHKA, KBaApaTa AJId UX IMMOCTPOCHU A, BBIYUCICHUA IJIOIAAU U IIEPpUMETPA.

BbIauciaTe nepuMeTp U II0Na s KBaapara, NpsiMoyrojbHHUKa, GUTYP, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YUCIIE QUTYp, N300paKEHHBIX HA KJIETYATON
Oymare.

ITonp30BaThCS OCHOBHBIMU MCTPUUCCKHUMU CAUHUIIAMU U3MCPCHUA AJIMHBI, IUIOIAAW,; BhIpaKaTb OAHU CAWHHUIBI BEJIMYUHBI YEPEC3 APYTHUC.

Pacrnio3naBath mapayuICJICIIUIIC, Ky6, HCIIOJIb30BAaTh TCPMHUHOJIOIUIO: BEPIIHNHA, pe6p0 I'paHb, UBMCPCHUA; HAXOAUTb U3MCPCHUA IMapaJJICIICIIUIICAA, KY68.
Brruuciars 00béM Ky6a, napamiejicnmicaa 1o 3aiaiHbIM U3MEPCHHUAM, IT10JIb30BATHLCA CAMHUIIAMU U3MCPCHUA 00BEMa.

Pemarts HecnoKHBIE 3a1a4v Ha UBMCPCHUC I'COMCTPHUICCKUX BCIIMYNH B IMIPAKTUYCCKUX CUTYaALUAX.

6 KJIACC

Yucaa ¥ BLIYUCIECHUS

3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHbBIE C PA3JIMUYHBIMU BUJAMH YHCEI U CIIOCOOAMU UX 3alMCH, IEPEXOAUTH (€CIU 3TO BO3MOXHO) OT OJHOM (OPMBI 3alUCH
YHUCIIa K IPYTOH.

CpaBHI/IBaTI) " yrnopsAao4unBaTh LCJIbIC YHUCIIa, OOLIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I, CpaBHHBATH YK CJia OJJHOT'O U Pa3HBIX 3HAKOB.

BI;IHOJ'IH?ITI), Co4ucTasd yCTHBIC U NMCbMCHHBIC HpI/IéMBI, apI/I(i)MeTI/I‘-IeCKI/Ie I[CflCTBI/IfI C HAaTypaJIbHBIMU W LCJIBIMU YHCJIaMU, OOLIKHOBEHHBIMU U JACCATUYHBIMU
,[[pO6$IMI/I, IMMOJIOKUTCIIBHBIMU U OTPULATCIIBHBIMHA YU CIIAMU.

Bbruncnare 3HaUYeHMs YUCIIOBBIX BBIPAKEHUH, BHIOIHATD MPUKUIKY M OLEHKY pe3yJibTaTa BIYMCICHUN; BBIIOIHATH MPEOOpa30BaHMs YMCIOBBIX BBIPAXKEHUN
Ha OCHOBE CBOMCTB apHU(pMETUUECKUX JIeHCTBUH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOMN MPSMOM C COOTBETCTBYIOLIUM €i YHCIOM M M300pakaTh YMCJIa TOYKaMU Ha KOOPJAMHATHOM MPSAMOM, HAXOAUTh MOIYJIb
qHCIIa.

COOTHOCHUTH TOYKH B HpHMoyFOHLHOﬁ CUCTCMC KOOPpANHAT C KOOpAUHATaAMU 3TOM TOYKHU.
OprFJ'IfITI) T EIbIC YKUCiia U ACCATUYHBIC }1p06I/I, HaXOOdUThb HpI/I6J'II/DKeHI/I$I qUCCII.

Yucii0oBble U OyKBeHHbIE BbIPAKEHH



Ilounmats u YHOTpe6J'I$ITI) TEPMHHBI, CBA3aHHBIC C 3aIIMCBIO CTCIICHU YMCJId, HAXOAWTH KBaApaT U KY6 YHCJia, BBIYUCIIATh 3HAUYCHUS YMCIIOBBIX BI)Ipa}KeHI/If/'I,
coacpKamux CTCIICHH.

Ilons30BaThCA MMpU3HaKaMH JCJIMMOCTH, PACKIIAAbIBAThL HATYPAJIbHBIC YU CJIa HAa IIPOCTBIC MHOKHUTCIIH.
ITons30BaThCA MaCH_ITa6OM, COCTABJIATH IIPOIIOPLHHUH U OTHOILICHHA.

Hcmons3oBaTh 6YKBBI JJIA 0003HaYEHUS YKCel IIpH 3aITUCU MATEMATHYCCKUX BBIpa)KCHHﬁ, COCTaBJIATH 6YKBCHHBIG BBIPAXCHHUSA U (bOpMy.]'IBI, HaXOAHUTh 3HAYCHUA
6YKB€HHBIX BBIan(eHHﬁ, OCYHICCTBIIAA HCO6XOI[I/IMBIC IIOJACTAaHOBKH U HpeO6p330BaHI/IH.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienune TekcTOBLIX 32124

Pemarh MHOTOIIIArOBBIC TEKCTOBBIC 33]]a4H aPHU(PMETHUSCKUM CITIOCOOOM.

Pemate 3amaun, cBsA3aHHBIE C OTHOIICHUEM, ITPOTIOPIIMOHAIBPHOCTHIO BEJTMYHH, ITPOIICHTAMH; PEIIaTh TPH OCHOBHBIC 33J1a4d Ha JAPOOH M MPOIICHTHI.

Pemarsn 3a/lauu, COoAcCpKaeC 3aBUCHUMOCTH, CBA3BIBAIOIIUC BCIMYUHBI: CKOPOCTh, BPEM:A, paCCTOAHUC, ICHA, KOJINYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIBHOCTD,
BpEm, 00BEMa pa6OTBI, HCIIOJIb3YA apI/I(bMeTI/I‘IeCKI/Ie ﬂeﬁCTBHH, OLICHKY, IIPUKHUAKY; ITOJIB30BATHCA CAMHUIAMU U3MCPCHUS COOTBECTCTBYIOIIUX BCIIMYIHUH.

CocTtaBiaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBUIO 3aauu.

H3BnekaThb I/IH(I)OpMaLII/IIO, MNPEACTAaBJICHHYIO B Ta6n1/1uax, Ha HHHCI\;IHOIZ, CTOJIOYATON HITH prrOBOﬁ AuarpaMmax, UHTCPHIPECTUPOBATD MPCACTABJICHHBIC NAHHBIC,
HCIIOJIb30BATh JaHHBIC IIPU PCHICHUHA 3a/1aY.

[IpeacrasnsaTe nHOGOPMAIUIO C TIOMOIIIBIO TAOJIUIL, TUHEHHON U CTOJIOUATON AHArpaMM.
Harusiainas reomerpus

[TpuBOANUTE MPUMEPBI 0OBEKTOB OKPYKAIOIEr0 MUPa, UMEIOIUX (OpMY U3yUEHHBIX T€OMETPUUYECKHX INIOCKUX U MPOCTPAHCTBEHHBIX (GUTYP, TPUMEPHI PaBHBIX
U CUMMETPUYHBIX QUTYD.

N300paxaTh ¢ MOMONIbIO IUPKYJS, JTUHEHKH, TpaHCIOPTHpPAa HA HEIMHOBAHHON M KIE€T4aTol Oymare H3yueHHBbIE IUIOCKHE TreoMeTpuyeckue ¢Gurypsl u
KOH(UTYpaIu, CHMMETPUYHbIE (DUTYPBI.

ITons30BaThCA TCOMCTPHUICCKUMU IMMOHATHUAMU: paBCHCTBO (I)I/Il“yp, CUMMCTpPUA; UCITOJIB30BATh TCPMHUHOJIOTUIO, CBA3aHHYIO C CHMMCTpHCfIZ OCb CUMMCTpPUH, HCHTP
CUMMCTpPUH.

HaxonuTte BeIMYMHBI YIJIOB U3MEPEHHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbl 3aIaHHOW BEJTMYMHBIL, TOJIB30BATHCS IIPU PELICHUH 3a]1a4 IPayCHON Mepou
YIJIOB; PaCIIO3HABATh HA YEPTEXKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIN U TYIIOM YIJIBL.



BoruncnsaTe AIMHY JTOMaHOW, MEpUMETP MHOTOYTOJIbHUKA, MOJIb30BaTHCS €IUHUIIAMH W3MEPEHUs UTMHBI, BhIPa)KaTh OJHU €IUHUIBI U3MEPEHHSI JUIMHBI Yepes3
IpyTrue.

Haxonuts, ncnionb3ys 4epTEKHbIE MHCTPYMEHTHI, PACCTOSIHUSA: MEKY IBYMsI TOYKAMHM, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBaJpPaTHOU CETKE.

Brerancaars Ijiomaab (1)I/Il"yp, COCTABJICHHBIX U3 IPAMOYI'OJIbHUKOB, UCIIO0JIB30BATb pa36I/IeHI/IC Ha MPpsAMOYI'OJIbHUKH, HAa PAaBHLIC (bHrypr, JA0CTpanuBaHUC OO0
MpsAMOYT'OJIBHHUKA; I1OJIb30BATHECSA OCHOBHBIMHU €AMHUIIAMHA U3MEPCHUS IJIOIAAM ; BBIpAXXaThb OAHN €AMHHIBI U3SMCPCHUS IIJIOIAa YEPE3 ApYyTHUC.

PacnosnaBarts Ha MOACTAX U H306pa}K€HI/IHX InmupaMuay, KOHyC, HUJIUHAP, UCII0JIb30BaTh TCPMHUHOJIOTIUIO: BEPIUIWHA, pe6po, rpaHb, OCHOBAHHUCE, paSBépTKa.

N300pakaTh Ha KJI€TYaTON OyMare NpsMOYTOJIbHBIN MapaieIenune].

Boruncnsate 00bEM IPSIMOYTOJILHOTO MapalijieNienumneaa, Kyoa, moib30BaTbcsi OCHOBHBIMH €AMHUILIAMU H3MEPEHHS 00bEMA; BBIpAXKaTh OJHU €IUHUIIBI U3MEPEHUS
o0BEMa uepes aApyrue.

Pemrats HECIOKHBIE 3ala4i Ha HAXOXKACHHUEC I'COMCTPUUCCKHUX BCIIMYMH B IPAKTHUYCCKUX CUTyallHUAX.

TEMATHYECKOE INTAHUPOBAHME 5 KJIACC

BeimonusaTh apudMeTHUeCKre TEHCTBUS C
HaTypaJIbHbIMU YHCJIAMU, BBIYUCIIATh 3HAYEHUS

1 KOHTPOJIB;

Ne HaumenoBanmue KoumnuecTBo yacon Hdara Buabl aesiTesibHOCTH Bunpl, DJIeKTPOHHBIE
n/m | pasaesaoB u TeM H3Yy4YeHUs (popmbl (uudgposbie)
HpOrpamMMbl BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTpOIsl | obpasoBare.b
padoThI padoThI HBIE pECYpCBI
Paszpnen 1. HarypaubHble ynciia. JleiicTBUs ¢ HATYpaJIbHBIMHU YMCJIAMH
1.1. | Jecsatuunas 3 0 0 Uwurark, 3aNIMCHIBATh, CPABHUBATH HATYPAIbHbIE IMucemennsl | resh.edu
cucremMa Yucia; NpeaiaraTb 1 00CyKIaTh CIIoCOObI 1 KOHTPOJIB;
CUHUCIICHHS. YIOPSOYHBAHUS YHCET,
N3o0paxkaTb KOOPIUHATHYIO MPSMYIO, OTMEYATh
YUCIIa TOYKaMU Ha KOOPAUHATHOM IIPSIMOM,
1.2. | Psag naTypaiibHbIX | 2 0 0 HaxoUTk KOOPAIUHATBI TOUKH, IIucemennsl | resh.edu
— UccnenoBath CBOMCTBA HATYPAIBHOTO PSIA, YUCEN | KOHTPOITH;
0 u 1 mpu CI0XKEHUH U YMHOKEHUHY;
Hcnonb30BaTh MpaBUiIo OKPYIJICHNS HATypabHBIX
N YHCeT;
1.3. | HarypanbHeii psig. | 2 0 0 [Mucemenns! | resh.edu




1.4.

Yucno 0.

1.5.

Harypanbnbie
qucia Ha
KOOpJIMHATHOU
psAMON.

1.6.

CpaBHeHuMe, OKpyTI
CHHE HaTypaJIbHBIX
qHCell.

1.7.

Apudmernyeckue
JENCTBUS C
HaTypaJbHBIMU
YHCIaMU.

1.8.

CaoiicTBa HyIs
IIPU CIIOKEHUHU U
YMHOXXEHUH,
CBOWCTBA €AMHULIBI
IIpU YMHOXXEHHH.

1.9.

ITepemecturensHOE
U COYETATENIbHOE
CBOMCTBA
CJIOKEHUS 1
YMHOKEHUH,
pacnpenenuTenbHO
€ CBOMCTBO
YMHOXCHUA.

1.10

Henutenu u
KpaTHBIE YnCIIa,

YHCJIOBBIX BBIPAXKEHUH cO CKOOKaMu 1 6e3 CKOOOK;
3anuceiBaTh MPOU3BEICHUE B BUJEC CTEIICHH, YUTATh
CTETIeHH, MCIIOb30BaTh TEPMUHOIOTHIO
(ocHOBaHME, TTOKA3ATENh), BEIYUCIIATH 3HAYCHIS
CTCIICHEH;

BrINONHATE OPUKUAKY U OLICHKY 3HAYEHUI
YUCJIOBBIX BBIPAXKEHUH, MpeAiaraTh U MPUMEHSTh
MIpUEMBI IPOBEPKU BBIYHUCIICHUI;

Hcnons30BaTh MU BEIYUCICHUIX
MEPEMECTUTENBHOE U COUETATEIHHOE CBONCTBA
CJIOKCHUS U YMHOKEHUS, paclpeeTuTeIbHOe
CBOMCTBO YMHOXECHHUS;

®opMyTHpPOBaTh U IPUMEHSTH PaBUIIA
MpeoOpa30BaHus YUCIOBBIX BBIPAXKEHUH HA OCHOBE
CBOMCTB apu(PMETUYCCKUX TCHCTBUN;
HccnenoBats 4rcaoBble 3aKOHOMEPHOCTH,
BBIJIBUTaTh U 00OCHOBBIBATH THITOTE3bI,
(hopMyJIMpOBaTH OOOOIIICHHUS ¥ BBIBOJIBI 110
pe3yibTaTaM MpoBeNEHHOTO UCCIIEIOBAHNUS;
DopMyITHUPOBaTh ONPEACIICHIS IETUTENS H
KpaTHOTO, Ha3bIBATh JCITUTEIN U KpaTHBIE YHCIIA;
pPacrno3HaBaTh MPOCTHIE ¥ COCTABHBIE YHCIIA;
(hopMyJIMPOBATH ¥ IPUMEHSThH PU3HAKH
JIeauMocTd Ha 2, 3, 5, 9, 10; mpuMeHSITh aJIrOpUTM
Pa3NIoKEeHHI Ynciia Ha MPOCTHIE MHOKUTEH;
HaXOJIUTh OCTATKH OT JCJICHUS U HETOJIHOE
YaCTHOE;

Pacrio3naBaTh HCTHHHBIE U JIOXKHBIE BBICKa3bIBAHUS
0 HaTypaJbHBIX YHCJIaX, IPUBOJIUTH IIPUMEPEI H
KOHTp- IPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTpUIIAHUA BbICKa3bIBAHUM O CBOMCTBAX
HaTypaJbHBIX YUCET,

KoncTpynpoBaTs MaTeMaTHIECKHE TIPEITIOKEHUS C
10 MOIIIBIO CBSI30K «H», I, KECIH. .., TO...»;
Pemarp TekcTOBBIE 331aUU ApUPMETHIECKUM
CIIoco00M, UCITOJIE30BaTh 3aBUCIMOCTH MEXIY

VcrHbIH resh.edu
oTpoc;

IIucemennsl | resh.edu
1 KOHTPOJIb;
ITucemennsl | resh.edu
U KOHTpOJIb;
KonTponsu

as pabora;
ITucemennsl | resh.edu
1 KOHTPOJIb;
IIucemennsl | resh.edu
1 KOHTPOJIb;
ITucemenssl | resh.edu
1 KOHTPOJIb;
ITucemennsl | resh.edu

1 KOHTPOJIb;




PAa3JI0KCHUC YHCia
Ha MHOKHTCIIN.

BEITUYMHAMU (CKOPOCTh, BPEMsI, PacCTOSHIE; IICHA,
KOJIMYECTBO, CTOMMOCTD U JP.): aHAIU3UPOBATh U
OCMBICIIABATE TEKCT 3aJ1a4H, TiepedopMyIInpOBaTh

1.11 | Jlenerme ¢ 3 yCIIOBHE, H3BIIEKaTh HEOOXOJUMEBIC JJAHHBIC, TMucemensst | resh.edu
OCTATKOM. YCTaHABJINUBATH 3aBUCUMOCTH MEXKIY BGJ‘II/I‘H/{H&MI/I, i KOHTPOJTB;

CTPOUTH JIOTHUYECKYIO IICTIOYKY PACCYkKICHUIA; KoHTpombir
MopnenupoBath X0 pEIICHUs 33124 C TIOMOIIBIO as pabora;
PHUCYHKA, CXEMBI, TAOJIHIIBI;

1.12 | IIpocteie u 3 [TpuBoauTH, pazdbupaTh, OLICHUBATEH PA3IUYHEIC ITucemenssl | resh.edu

COCTaBHBIE YHCIIA. PEIICHUs, 3aITUCH PEIICHUI TEKCTOBBIX 33134, 1 KOHTPOJIb;
Kputndecku oleHUBATH MONYyYCHHBIH PE3yJIbTAT,

1.13 | Mpusnaku 3 OCYILECTBIISITH CAMOKOHTPOIIb, IPOBEPSAS OTBET HA | [Tycrmenns: | resh.edu
JIeTHMOCTH Ha 2, 5, COOTBETCTBHE YCIOBHIO, HAXOUTH OIHOKY; i KOHTPOITE;

10, 3, 9. Perrats 3a1aun ¢ moMOIIbIO epedopa Beex
BO3MOKHBIX BAPHAHTOB;
3HAKOMHTHCS C UICTOPUEH Pa3BUTHSI apU()METHKI;

1.14 | Crenens ¢ 3 IIuceMmennsl | resh.edu
HATypaJIbHBIM i KOHTPOJTB;
IIOKa3aTelIeM.

1.15 | Yucnossle 3 ITucemenss! | resh.edu
BBIPaKCHHUSI, H KOHTPOJTB;

MOPSAJIOK JEUCTBUH.

1.16 | Pemrenue 3 IIuceMmennsl | resh.edu
TEKCTOBBIX 3a7au 1 KOHTPOJIb;

Ha Bce apudpMeTnyie KonTtponbu
CKHE JISHCTBYS, HA ast pabora;
IBIDKEHUE U
MOKYTIKH

Hroro no pasueny: 43

Pa3nen 2. Harasinnas reomerpus. JINHUM HA MJI0CKOCTH




2.1.

Touka, npsamas,
OTPE30K, JTyY.

2.2.

JlomaHas.

2.3.

N3mepenue
JUTMHBI OTPE3Ka,
METpPUYECKUE
CIUHUIIBI

HU3MCPCHUA NJIMHBI.

2.4.

OKpy>KHOCTb U
KpYT.

2.5.

[IpakTuueckas
pabota
«IToctpoenue
y30pa U3
OKPYKHOCTE.

2.6.

VYrom.

2.7.

[Ipsimoii, ocTpbIid,
TYIou u
Pa3BEPHYTHII
YTIIBL.

2.8.

N3mepenue yrios.

2.9.

[IpakTHueckas
pabora
«ITocTpoenue

Pacnio3znaBaTh Ha yepTekax, pUCyHKaX, ONMUCHIBATD,
HCTIONB3Ysl TEPMUHOJIOTHIO, K H300paxath C
ITOMOUIBI0 YEPTEKHBIX HHCTPYMEHTOB: TOUKY,
HPSIMYIO, OTPE30K, Iy, YTOJI, JIOMaHylo,
OKPY>KHOCTB;

PacniozHaBath, IpUBOAUTE IPHUMEPHI OOBEKTOB
pearsHOro MUpa, IMEIOMINX (HOpMY U3yUEHHBIX
¢uryp, ollcHUBaTh WX JIMHEHHBIC Pa3MEpBI;
Hcnonp3oBaTh MMHEHKY U TPAaHCIOPTHUP Kak
WHCTPYMEHTBHI JUIs IOCTPOEHUS U U3MEPEHUS:
HU3MEpATH JUIMHY OT pe3Ka, BEITUYNHY yTiIa; CTPOUTH
OTPE30K 33JaHHOU JUIMHBI, YIOJl, 3aJaHHOU
BEIIMYMHBL;, OTKJIAbIBATE HUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPY>KHOCTh 3alaHHOTO pajnyca;
Nzo0paxkath KOHPUTYpaLTUH TEOMETPHUYECKIX
(buryp u3 OTpe3KOB, OKPYKHOCTEH, HX YacTeil Ha
HEJIMHOBAaHHOU M KJleT4aTol Oymare; mpesiarath,
OIIMCHIBATH U O0CYKIATh CIIOCOOBI, aITOPUTMBI
[TOCTPOEHUS;

Pacmo3naBaTh 1 n300pakaTh Ha HETHHOBAHHON U
KIJIETYATOH OyMare MmpsiMOM, OCTPEIH, TYTIOH,
Ppa3BEPHYTHIN yTiIbl; CPABHUBATH YIIBI,

BreruncnsaTh IIMHBI OTPE3KOB, TOMAaHBIX;

[TornMaTh ¥ KCTIONB30BATh MPHU PELICHUH 33]1a4
3aBHUCHUMOCTH MEXIY eIUHUIIAMHA METPUIECKON
CUCTEMBI Mep; 3HAKOMHUTHCS C HEMETPHUECKUMHU
CHUCTEMaMH MEp; BBIPAXaTh AJINHY B PA3INUHBIX
€AVHNALAX U3MEPEHMUS,

UccnenoBats Gpurypsl 1 KOHQUTYpaLnH, UCTIOIB3YS
UU(POBBIE PECYPCHI;

resh.edu

VeTHBIH resh.edu
0IIpoC;
VeTHBIH resh.edu
OTIpOC;
IMTucemenns! | resh.edu
1 KOHTPOJIb;
IMpakTuyec | resh.edu
Kasi paboTa;

resh.edu
YcrHbli resh.edu
OI1poc;
IMucemennst | resh.edu
1 KOHTPOIIB;
Kontponbu | resh.edu
as pabora;
[IpakTuuec




yrnos»IIpakTudeck
as pabora
«ITocTpoenue
YTIIOBY

Kas paboTa;

Hroro no paszneny:

12

Pa3jnen 3. O6bIkHOBEHHBIE APOOH

3.1. | ApoOs. 5
3.2. | IIpaBunbsHBIC U 4
HETpPaBUILHBIE IPO

om.

3.3. | OcHOBHOE CBOHCTB |5
0 JIpo0H.

3.4. | CpaBHeHue 5
IpoOei.

3.5. | Cnoxenue u 5
BBIYMTAHUE
OOBIKHOBEHHBIX
TpOOei.

3.6. | Cmemannas apo0Osk. | 5

3.7. | YMHOXeHME U 5

JIETICHUE

MopenupoBath B rpad)uuecKoid, mpeIMeTHOM
(hopme, C TOMOIIBIO0 KOMITBIOTEPA MMOHATHUS U
CBOCTBA, CBSI3aHHBIC C OOBIKHOBEHHOMU APOOKIO;
UuraTh U 3aIMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE
Ipobwu, mpeuIaratb, 000CHOBBIBATH M O0CYKIIATh
CIIOCOOBI YIOPSAIOYHBAHUS JPOOEIi;

N3o06paxars 0OBIKHOBEHHBIE IPOOH TOYKaMU Ha
KOOpPJMHATHOM MPSAMOW; UCHIOJIb30BATh
KOOPAWHATHYIO MPSIMYIO JUIsl CPAaBHEHUS IPOOei;
®opMyIHpOBaTh, 3aMMCHIBATH C IIOMOIILIO OYKB
OCHOBHOE CBOWCTBO OOBIKHOBEHHOH JIpOOH;
HCHOJIb30BaTh OCHOBHOE CBOMCTBO APOOH ISt
COKpaleHus ApoOei u mpuBeaeHus APOOH K
HOBOMY 3HaMEHATEJIIo;

[IpencraBisaTe cMeaHHyIO ApOOb B BUAE
HEMPaBUJILHON U BBIJENATH IIENYI0 YacTh YHCIIa U3
HETNpaBUIILHON JIpo0u;

BrimonuaTs apudmMeTHUecKre NEHCTBHUS C
OOBIKHOBEHHBIMH JIPOOSIMHU; PUMEHSITH CBOMCTBA
apupMEeTHIECKUX ACHCTBUH AJIS1 pallHOHATH3aLUT
BEIYHCJICHMH;

BEIMONHATE NPUKKUIKY U OLEHKY pe3yJibTara
BBIYMCIICHUI; TIpeAsIaraTh U MPUMEHSTh TPUEMBI
MIPOBEPKU BBIYHCIICHU;

[IpoBoauTh HCCIIEIOBaHNS CBOWCTB APOOeH,
ONHPAsCh Ha YHCIIOBHIE SKCIIEPHMEHTHI (B TOM
YHUCIIE C IOMOIIBI0 KOMITBIOTEPA);

IIucrMeHHbI
1 KOHTPOJIb;

resh.edu

IIncemeHHBI
1 KOHTPOJIb;

resh.edu

ITucemeHHBI
1 KOHTPOJIb;
Kontponbu
as pabora;

resh.edu

IIncemMeHHBI
1 KOHTPOJIb;

resh.edu

ITuceMenHsbI
1 KOHTPOJIb;
KonTponbn
as pabora;

resh.edu

IInceMeHHBI
1 KOHTPOJIB;

resh.edu

IIuceMeHHbBI
1 KOHTPOJIb;

resh.edu




OOBIKHOBEHHBIX PacniozHaBaTh UCTHHHBIE U JIOKHBIE BhICKa3biBaHUs | KoHTpombH
npo0eii; B3anMHO- 0 Ipo0siX, MPUBOAUTE MPUMEPHI U KOHTPIIPUMEPHI, | as paboTa;
obpaTHble 1podu. CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBaHUIA,
38. | Pemenme 4 Pewarh TEKCTOBbIC 3a/1a4H, COACPKALIME APOOHBIC | TTpcpmennn: | resh.edu
TEKCTOBBIX 337144, JIAHHBIC, H 3371241 Ha HAXOJK/ICHAE YACTH LENOTO | i yonrpons;
CO TepKAIIIX LIEJIOTO TI0 €T0 YaCTH; BBISBIISATH UX CXOACTBA H
pOGH. pa3nuuus;
MopaenupoBath X0/ pelieHHs 3aaqy ¢ TOMOIIBIO
PHUCYHKa, CXEMBbI, TAOJHIIBI,
3.9. | OcHoBHBIE 32 Taun | 5 [Mucemenns! | resh.edu
[IpuBonuThH, pa3dupaTh, OLIEHUBATEH PA3IUYHbIC N
Ha Jipo0u. . . 1l KOHTPOJIb;
peleHH s, 3aIKMCH PeIICHUH TEKCTOBBIX 33134,
N Kountponbex
Kputnuecku oLeHUBATh MOMTYyYCHHBIH PE3yJIbTAT, 5
as pabora;
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSS OTBET HA P ’
3.10 | [Ipumenenue OykB |5 COOTBETCTBHE YCIOBHIO, HAXO/IMTH OUINOKH IMucemennsr | resh.edu
114 3AIHCH 3HAKOMHTHCS C UICTOPUEH Pa3BUTHSI apU()METHKI; i KOHTPOJIB;
2
MaTeMaTHYECKUX KonTtponbu
BEIPXCHHUH U as pabora;
NpEeAJIOKEHUI
Hroro mo pazneny: 48
Pa3nen 4. Harasinnas reomerpus. MHOroyroJibHUKH
4.1. | Muoroyronbauku. |1 OnuckIBaTh, UCTIOIB3YS TEPMHUHOJIOTHIO, resh.edu
n300paXKaTh C MOMOIIBIO YePTEKHBIX
4.2. | YeThlpéXyroibHUK, | 2 MHCTPYMCHTOB 1 OT PyKH, MOZICTHPOBATE 13 IMucbmenns! | resh.edu
MPSIMOYTOJIEHUK, OyMaru MHOTOYTONBHIKH; 1 KOHTPOJTB;
KBaIpaT [IpuBoaNTH MPUMEPHI OOBEKTOB peabHOIO MHPA,
UMerIuX (OPMYy MHOTOYTOJIbHHKA,
MPSMOYTOJIbHUKA, KBaJpaTa, TPEYTroJIbHUKa
4.3. | IlpakTrueckas 2 . ’ ) ’ [pakTuyec | resh.edu
OLICHMBATH MX JIMHEWHBIE pa3MephI;
pabora i Kas paboTa;
BEIUUCIIATE: IEpUMETP TPEYTOJIbHUKA,
«IToctpoenue

HPSAIMOYTOJIBHHKA C
3a/laHHBIMU

MIPSIMOYTOJIBHUKA, MHOI'OYTOJIbHUKA; IIJIOIIAb
MpsIMOYTOJIBHMKA, KBAaPATa;




CTOpOHaMH Ha

I/I306pa)KaTB OCTPOYTOJIbHBIC, TPSIMOYTOJIBHBIC U

HEJIMHOBAHHOM TYIIOYTOJIbHBIE TPEYTOJIbHUKH;
Oymare». CrtpouTh Ha HETMHOBAaHHON U KJIETYATOH Oymare
KBaJpaT U NPSIMOYTOJbHUK C 33JaHHBIMH JJIMHAMU
4.4. | TpeyroibHUK. 1 CTOPOH; resh.edu
HccnenoBats cBONCTBA IPAMOYTOJIbHHUKA, KBaApaTa
myTéM dKCIIepUMeHTa, HaOII0IeHHS, U3MEPEHUS,
MOJICJINPOBAHMUST; CPAaBHUBATH CBOICTBA KBaApaTa U
4.5, | Inomans u 2 . IIpaktuuec | resh.edu
MPSIMOYTOJBHUKA,;
MEepUMETP K Kasi paboTa;
OHCTPYHPOBATh MaTeMaTHUECKHE MPEATIOKCHUS C
MPSIMOYTOJIbHUKA U N "
MIOMOILBIO CBSI30K «HEKOTOPBIN», «ITIH000i1»;
MHOTOYTOJIbHUKOB,
Pacnio3HaBaTh HCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS
COCTaBJICHHBIX U3
0 MHOTOYTOJIbHUKAX, IPUBOAUTH IPUMEPHI U
MPSMOYTOJIbHUKOB, )
KOHTPIPUMEPBI;
€IMHUILIBI
UccnenoBath 3aBUCHMOCTS IIONIAN KBapaTa OT
H3MEpEHUst i
JUIMHBI €70 CTOPOHBI,
TUTOIA/IH. . .
Hcnonb3o0BaTh cBOWCTBA KBaPATHON CETKH IS
noctpoenus GUryp; pazdouBaTh MPSIMOYTOJIEHUK Ha
4.6. HepI/IMeTp MHOTO 2 KBaJpaThl, TPEYTrOJIbHUKHU; COCTABIISTh (I)I/Il"ypbl u3 KOHTpOJII)H resh.edu
YrOJIbHHKA. KBaJpaToOB U NPAMOYI'OJIbHUKOB M HAXOAUTh MX as pabora;
IUIOIIAAb, Pa30MBaTh GUIYPHI HA IPSMOYTOJIBHUKN
W KBaJIpaThl U HAXOAMUTH UX IJIOLIA/b;
BrIpaxkaTh BENTMUUHY IUIOMIAN B PA3ITHYHBIX
eIMHUIIAX U3MEPEHUS] METPUIECKOM CUCTEMBI Mep,
MMOHUMATD U HCIOJIb30BaTh 3aBUCUMOCTH MEXKIY
METPUYECKUMHU eIMHUIIAMU U3MEPEHUS TIIOMIAIH;
3HAaKOMHTBCS C IPUMEpaMH IPUMEHEHUS MII0IA K
U TIEPUMETPA B IPAKTUIECKUX CUTYalUsX;
Pemats 3aaun 13 peanbHO XU3HY, IpeAaraTb U
00CyX1aTh Pa3JIMUHbIE CIIOCOOBI PEeILIeHNUS 3a/1aY;
Hroro no pasueny: 10

Pazpnen 5. AecaTuunbie 1podou




5.1.

JlecaTHYHAS 3aITUCh
JPOOEH.

5.2.

CpaBHEHHE
JECATUIHBIX
IpoOeit.

5.3.

JlericTBHS C
JECATUIHBIMH
JPOOSIMH.

5.4.

Oxpyrnenue
TECATHIHBIX
IpoOeii.

5.5.

Pemmenne
TEKCTOBBIX 3aj1a4,
coJiepKaIImnx
Jpo0wu.

5.6.

OcCHOBHBIE 32 Ja4u
Ha Jpo0Owu.

[IpencraBisTe AecATHYHYIO IpoOb B BUIIE
OOBIKHOBEHHOM, YUTATh U 3aIIMCHIBATh, CDABHUBATD
TeCATUIHBIC APOOH, MpeTaraTh, 000CHOBEIBAThH U
00CyX1aTh CLIOCOOBI YIOPSIIOUYMBAHUS AECITHYHBIX
Ipobeit;

N3o0pakath mecATHIHBIC IPOOH TOUKAMH Ha
KOOPAMHATHOH IPSIMOU;

BEISIBIIATE CXOACTBA M Pa3IUUMS IPABHI
apu(METHYECKUX JCHCTBUI C HATYpaTbHBIMU
YHUCIaMU U JECATUIHBIMU IPOOSIMH, OOBSICHATD HX;
BrermonHsaTs apudmernueckue NeHCTBUS C
JNECATUYHBIMU IPOOSIMU; BBIIOIHATE NPUKUIKY U
OLICHKY pEe3yJbTaTa BBIYMCICHUH;

[IpumenaTh cBOWCTBa apu(PMETHIECKIX NEHCTBUI
AJIg pallMOHaJIN3alun BBI‘H/ICJ]CHI/II\/'I;

IIpuMeHATH IpaBUIIO OKPYIVIEHUS NECITUYHBIX
Ipo0eii;

IIpoBOaUTE HCClIEIOBAHUS CBOMCTB I€CTUYHBIX
Ipo0eif, orMpasich HA YHUCIOBBIE SKCIIEPUMEHTHI (B
TOM YHCJIE C TIOMOILBI0 KOMITBIOTEPA), BBIABUIATh
TUIIOTE3bI ¥ IPUBOIUTH UX 00OOCHOBAHMS;
Pacnio3HaBaTh NCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS
0 Jpo0siX, TPUBOANTH IPUMEPHI U KOHTPIIPHUMEPHI,
CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA
BBICKA3bIBaHU;

Pemats TekcTOBBIE 337a49H, COIEPIKAIIIIE JPOOHbIE
JaHHBIC, U HA HAXOXKACHUE YaCTH LIEJIOro U 1IeJI0ro
IO €r0 YacTH; BBISIBIATH UX CXOACTBA U PA3IUUMS;
MogaenupoBath X0/ pelIeHHs 3aauy ¢ TOMOLIBIO
pHUCyHKa, cxeMbl, Tabnuubl. [lpuBoauTs, pazoupars,
OLICHUBATD PA3JIMYHBIC PCUICHUSA, 3aITUCHU peIIIeHI/Iﬁ
TEKCTOBBIX 3a/1aY;

OrnepupoBaTh IPOOHBIMH YUCIIAMH B pEeaThHBIX
JKU3HCHHBIX CUTYyaluAX;

Kputnuecku oLeHUBATh MOTyYSHHBIH PE3yJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIB, IPOBEPSIsl OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOIUTH OLINOKY;

IMucemennst | resh.edu
1 KOHTPOJIb;
Konrposasn | resh.edu
ast pabora;
Kontponbu | resh.edu
as pabora;
IMucemennst | resh.edu
1 KOHTPOJIb;
Kontponbu | resh.edu
as pabora;
Kontponbu | resh.edu
as pabora;




3HaKOMHTBCS C UCTOPUEH Pa3BUTHUS apUPMETHKHY;

Hroro no paszneny:

38

Pa3nen 6. Harnsinnas reomerpus. Tena u ¢purypsl B npocTpancTBe

6.1.

MHOrorpaHHuKH.

6.2.

Nzobpaxenne
MHOTOTPaHHUKOB.

6.3.

Monenn
IPOCTPAHCTBEHHBIX
TeJl.

6.4.

IIpssMoyroJsbHbIN
napajuleIeTuIe],
KyO.

6.5.

Pa3BépTku kyda u
napaJulesieniumne .

6.6..

ITpakTnueckas
pabora «Pa3BépTKa
KyOa».

6.7.

O0BéM KyO0a,
MPSIMOYTOJIEHOTO
napaenenumneia

PacnioznaBaTh Ha yepTekax, pUCYHKax, B
OKpY>KarollleM MUpPEe IPsSMOYTOIbHBIH
napaenenumnea, Kyo, MHOTOTpaHHUKHY,
OIIMCBIBATh, UCIIOJb3YsI TEPMUHOJIOTHIO, OLICHUBATh
JINHEUHBIE pa3MeEpHI;

[IpuBoauTH MpUMEPHI OOBEKTOB PEALHOIO MUPA,
uMeroIux (GopMy MHOTOTPAaHHHKA,
MPSIMOYTOJILHOTO TIapaJuieNenunea, Kyoa;
Uzobpaxkars ky0 Ha KieT4aroii Oymare;
UccnenoBate cBolicTBa Ky0a, MPsIMOYTOJIEHOTO
napaJieNienuIea, MHOTOTPaHHUKOB, HCTIOJB3Ys
MOJIEJIN;

Pacnio3naBaTh 1 n300pakats pa3BEPTKU KyOa U
napaenenumena;

MogenupoBath Ky0 1 napajuienenumnes u3 Oymaru u
MIPOYMX MATEPHAIOB, OOBSICHATH CIIOCO0
MO/ICJINPOBAHNS;

HaxonuTh n3MepeHusi, BEIYUCIATH TUIOIIAIb
MOBEPXHOCTH; 00BEM Ky0a, MPSIMOYTOJIEHOTO
napaieNenuIiesia; ucciaeJ0BaTh 3aBUCUMOCTb
00BEMa KyOa OT IUTHHEI ero pedpa, BBIIBUTATh U
00OCHOBBIBATH TUIIOTE3Y;

HabmronaTe 1 IpoBOANTE aHAIIOTUU MEXKTY
MOHSATHSIMH TUIOMA/IN 1 00bEMa, IepuMeTpa u
TUTOIIAIA TIOBEPXHOCTH;

Pacrnio3HaBaTh UCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS
0 MHOTOTPaHHUKAX, IPUBOAMUTE IPUMEPHI U
KOHTPHPUMEPBI, CTPOUTDH BHICKA3bIBAHUS U
OTPHLIAHHS BHICKA3bIBAHUH;

Pemats 3aaun U3 peanpHON XKU3HMY;

Ykaxure
oOpa3oBareibH
BIC PECYPCHI

resh.edu

resh.edu

resh.edu

resh.edu
IMpakTuyec | resh.edu
Kas paboTa;
Kontponbu | resh.edu
as pabora;




HUroro no pazneny:

Paznen 7. IloBTOpeHne u 00001meHne

7.1. | IloBTOpenme 10 2 BrraucisaTs 3HaUCHUS BRIPAXKEHUH, COIEPIKAITIX Konrposasn | resh.edu
OCHOBHBIX IOHSTUI HaTypajbHbIE YHCIIa, OOBIKHOBEHHbIE U AECSITUYHbIE | as paboTa;
U METOJIOB Kypca 5 IpoOu, BBIMOIHATH IPEe00pa30BaHUs YUCET;
KJacca, Bribupats crioco cpaBHeHUs Yucen, BEIYUCICHUH,
000011IeHre 3HAHUH MPUMEHSTH CBOWCTBA apU(PMETUICCKUX ACHCTBUH
JUTS pallMOHaAIN3aliy BBIYUCIIEHUI;
OcCyIIecTBIATE CAMOKOHTPOJIb BBITTOJIHAEMBIX
JEHCTBUN U CAaMONPOBEPKY pe3yJIbTaTa
BBIYHCIICHUH;
Pewiate 3amaun U3 peaabHOM KU3HU, IPUMEHSTh
MaTeMaTHYECKHE 3HAHUS JJIS peIeHHs 3a1ad U3
IpyruX y4yeOHBIX MPEIMETOB;
Pemrate 3amaun pazHeIMu criocobamu, CpaBHUBATH
CHOCOOBI pelieHus 3aa4qu, BEIOUpaTh
paIMOHAaIBHBIN CIIOCO0;
Hroro mo pazneny: 10
OBUIEE KOJIMYECTBO | 170 17
YACOBIIO

[TPOT'PAMME




TEMATHYECKOE IINTAHUPOBAHHME 6 KJIACC

11 KOHTPOJIb;

Ne HaumeHnoBanue KoJyunuecTBo yacoB Jara Buambl geiTeIbHOCTH Bunapl, DJIEeKTPOHHBIE
n/m | pasgesnos H TeM H3y4YeHUs (hopmel (uudposbie)
MPOrpaMmbl Beero | KomTpomsHEIe | npaxTHUECKHE KOHTPOJIS o0pa3oBaTe/bHbIE
padoTsI padoThI pecypeet
Pasnea 1. HatypanbHble yucia. JlelicTBUsI ¢ HATYPAJIbHBIMU YHCJIAMH
1.1. | Apudmernueckue 4 0 0 HccnenoBath YiCIOBbIC 3aKOHOMEPHOCTH, MPOBOAUTh | [lucbMenHbl | resh.edu
JIEWCTBHS C YHCIIOBBIE SKCIIEPUMEHTHI, BEIIBUTaTh 1 00OCHOBBIBATh | i KOHTPOJIB;
MHOTO3HAYHBIMHU THITOTE3BI;
HaTypaJbHBIMU YUCIIaMHU. dopMynHpoBaTh ONpeeNICHHs ICIUTENS U KPaTHOTO,
HanOONBIIEro O0IIero NeIUTeNs 1 HAUMEHBIIIEro
1.2. | YucrnoBsle BEIpaXCHHUS, 4 0 0 001ero KpaTHOro, MPOCTOTO M COCTABHOTO YHCEI; IMucemennst | resh.edu
T — UCIIOJIb30BATh ATHU TIOHATHS IIPU PELICHUH 33/1a4; i ROHTPOI;
HCTIONB3OBAHIE CKOGOK. [TpuMeHsTh aIrOPUTMBI BBIYHCIICHHSI HAUOOIIBILIETO
001Iero AeIUTeNs 1 HAUMEHBIIETo 00IIEro KpaTHOTO
JBYX 9HCEJl, AITOPUTM Pa3JI0KEHHS YUCIIa Ha MPOCTHIE
1.3. | OkpyrieHue 4 1 0 MHOKHTEIH; Iucemennsr | resh.edu
HaTypaJIbHbIX YHCCIL. Uccnenosath yciaoBus 1enuMocTd Ha 4 1 6; { KOHTPOIIb;
Hccnenosats, 06cyxnaTh, GopMyaupoBaTh 1 Kontponena
000CHOBBIBATh BBIBOJ] O YETHOCTH CyMMBI, st pabota;
MPOU3BEACHHS: JABYX YETHBIX YHCEIl, IBYX HEYETHBIX
1.4. | Jdenurenu u KpaTHbIC 4 1 0 THCITe, YETHOTO H HEUETHOTO THCEI, ITucemennsr | resh.edu
amcna, HauGobIIHi HccnenoBaTh CBOWCTBA IEIMMOCTH CyMMbI 1 H KOHTPOJIB;
o0wmwuii genurens [IPOM3BE/ICHHS UHCEIT; Konrponbsha
1 HaHMeHbIIee obmee TIpHBOMTH MPHMEPHI YHCEN C 33JaHHBIMH CBOHCTBAMH, | * pabora;
KpatHoe pacro3HaBaTh BEpHbIE M HEBEPHBIE YTBEP)KACHHS O
CBOMCTBaX 4MCel, ONPOBEPraTh HEBEPHBIE
1.5. | Paznoxenue yuciaa Ha 3 0 0 YTBEPKAEHUS C TOMOIIBI0O KOHTPIIPUMEPOB; ITucemennsl | resh.edu
MIPOCTBIE MHOXHTEIIH. KoHcTpynpoBaTh MaTeMaTH4ecKue MpeIIosKeHHs C 1 KOHTPOJIB;
MOMOUIBIO CBSI30K WY, KHIIH», «ECIH. .., TO...»;
1.6. | deaumMocCTh CyMMBI U 4 0 0 Pemars TeKCTOBEIE 3a14H, BKIIOUAIOMHUE NOHATH IIucemenns! | resh.edu
JIETMMOCTH, apU(PMETHIECKUM CIIOCOO0M, .
MIPOU3BEICHUSL. i KOHTPOJIB;
UCIIOJIb30BaTh Nepedop BCeX BOSMOXKHBIX BAPHAHTOB,;
MopenupoBath X0 PELICHHs 331241 C HOMOIIIBIO
1.7. | JleneHue c 0CTaTKOM. 3 0 0 PHCYHKa, CXEMBI, TAOJIHUIIBI; IMucemennst | resh.edu




1.8.

PelieHre TEKCTOBBIX
3a7a4

[TpuBoauTh, pa3dupaTh, OLICHUBATH PA3IMYHbIC
PELICHNS], 3aIIMCH PELICHUH TEKCTOBBIX 3371a1;
Kpurtnuecku oneHuBaTh MOTY4YEHHbIN pe3ybTar,
HaxOJIUTh OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIB,
MPOBEPSI OTBET HA COOTBETCTBHE YCIOBHIO;
BrmmonsATE apudmeTniaeckue AeHCTBHS ¢
MHOT'03HAaYHbIMU HaTypalbHbIMU YUCIAMHU, HAXOAUTh
3HAUCHMS YUCIIOBBIX BBIPAXKCHUH CO CKOOKaMU U 0e3
CKOOOK; BBIYHCIIATH 3HAUCHHNS BBIPAXKECHHH,
CoJIepXKalUX CTENeHH;

BBINONHATE NPUKUIKY U OLIEHKY 3HAYCHUN YHUCIOBBIX
BBIPAKCHUH, TPUMEHSTh IPUEMBI TIPOBEPKU
pe3ynbTara;

Hcnonp30BaTh IIPU BBIYUCIICHUAX NEPEMECTUTEIILHOC U
COYETATEeJIbHOE CBOMCTBA CIOXKEHUSA M YMHOKEHUS,
pacIpeaenuTeIbHOE CBOMCTBO YMHOXKEHHS
OTHOCHTEJILHO CIIOXKEHHS, CBOICTBA apu(METHUECKHX
JICHCTBUI;

IMucemenHsI
1 KOHTpOJIb;
KonTponsna
g pabota;

resh.edu

Uroro no pazgeny

30

Paznen 2. Harnsignasi reomeTpu

s1. Ilpsim

bl¢ HA IJIOCKOCTH

2.1.

[epnenankynspHbIe
MIpsIMBIE.

2.2.

[MapannensHble MpsMBbIE.

2.3.

Paccrosinue mexay
JIByMsI TOYKaMH, OT
TOYKHU JI0 IPSIMOM, JTMHA
IIyTH HAa KBaJPAaTHON
CETKE.

24.

IIpumeps! npsMBIX B
IIPOCTPAHCTBE

Pacnio3naBaTh Ha uepTexax, pUCyHKax ciydau
B3aMMHOI'0 PACIOJIOKEHHUS BYX MPSIMBIX;

N300paxaTh ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
Ha HEJIMHOBAHHOW U KJIETYaTOH Oymare Be
nepecekaronecs mnpsiMble, ABe MapajeibHble
MpsIMbIE, CTPOUTH MPAMYI0, NEPIEHAUKYISIPHYIO
JTaHHOM;

[IpuBoauTE NpUMeEpHI NAPATIIETLHOCTH U
MEePHEHUKYISIPHOCTH NMPSMBIX B TPOCTPAHCTRE;
Pacnio3HaBaTh B MHOTOYTOJIBHUKAX MEPIEHANKYIISIPHBIE
Y NTapaJuIeJIbHbIE CTOPOHBI;

H300pakaTh MHOTOYTOJFHUKY C TApaIICIbHBIMH,
MepHeHUKYISPHBIMU CTOPOHAMHU;

Haxonuts paccTosiHue MeXay IByMsl TOUKaMH, OT
TOYKH JI0 MPSIMOM, JUIMHY MyTH Ha KBaJApaTHOU CETKe, B
TOM YHCJIE€ UCTIONIB3Ys ITU(PPOBBIE PECYPCHI;

resh.edu

KouTponbna
s pabora;

resh.edu

Bribepure
Buz/popmy
KOHTPOJIS

resh.edu

KonTponsna
s paboTa;

resh.edu




Hroro no pazneny

Pasnea 3. Ipoou

3.1

OOBIKHOBEHHAS IPOOBb,
OCHOBHOE CBOMCTBO
Ipobu, COKpalieHne
IIpoOei.

3.2.

CpaBHeHue "
YIHOPSIOYHUBAHUE
IIpoOei.

3.3.

Jecsatudnble apodu u
METpHYEcKasi cucreMa
Mep.

3.4.

Apudmernyeckue
JIEUCTBUS C
OOBIKHOBEHHBIMHU H

JECSITHIHBIME JPOOSMHU.

3.5.

OTHOLIIEHHE.

3.6.

Jlenenue B JaHHOM
OTHOIIICHHH.

3.7.

Macrura0, mporopIys.

3.8.

IlousTue npoueHTa.

3.9.

Brruunciienue mporeHra
OT BEJIMYMHBI U
BEJIMYMHEI I10 €&
MIPOIICHTY.

CpaBHUBATH U YIOPSJOUYMBATh APOOH, BEIOUpATh
croco0 cpaBHeHUS ApoOei;

ITpencTaBnsATh HeCATUYHBIE JPOOH B BHIE
OOBIKHOBEHHBIX APO0Ei 1 OOBIKHOBEHHBIC B BUJIE
JIECSTHYHBIX, UCITIOJIb30BaTh YKBUBAJICHTHBIC
MPEACTABICHUS JPOOHBIX YUCEN IPU UX CPAaBHEHUH,
P BEIYUCIICHUSX;

Hcnonb30BaTh AeCATHYHBIC APOOU MPH
npeoOpa3oBaHUMU BEJIMYHH B METPHUYECKON CHCTEME
Mmep;

BermonsaATh apupMeTnuecKue AeHCTBUS ©
OOBIKHOBEHHBIMH U JIECSITUYHBIMH APOOSIMHU;
Beraucaars 3Ha4eHUST BRIPAKCHUH, COAEPKAIINX
OOBIKHOBEHHBIE H AECATUIHBIE APOOH, BHIIIOTHATH
npeoOpa3oBaHus Apobeil, BLIOUpaTh crocoo,
MPUMEHSTH CBOMCTBA apu(METHUECKUX NEHCTBUN /ISt
panMoHAIM3aIH BEIYHCIICHHH;

CocTaBiisiTh OTHOIIEHHS ¥ IPOTMOPIIMHI, HAXOUTh
OTHOIICHHE BEJIMYHH, JICUTh BEIUUUHY B JaHHOM
oTHomIeHnH. HaxoquTh SKCepiMEeHTaIbHBIM Ty TEM
OTHOIIIEHHE JUTHHBI OKPY>KHOCTH K €€ TnaMeTpy;
WurepnpeTrpoBarh MaciuTab Kak OTHOIICHHE BEJTUYUH,
HaxOJUTh MacIITad MIaHa, KapThl ¥ BBIYUCIISATH
paccTosHNUS, UCTIONB3YS MacIITao;

OOBACHATD, YTO TAKOE MPOIIECHT, YIOTPEOIATH 000POTHI
PEUn CO CIIOBOM IIPOIIEHTY;

BeIpaxkaTs pOeHTHI B APOOSIX M APOOU B MPOLIEHTAX,
OTHOIIICHHE JIBYX BEIMYHH B IIPOLEHTAX;

BEIUUCIATE MPOLIEHT OT YHCIIA U YUCIIO TI0 €r0
HpPOLIEHTY;

OKpyrIATh APOOH U MPOLEHTHI, HAXOANUTD
MPHUOIIVHKEHUS YUCET;

Pemiarp 3a1a4n Ha YacTH, NPOLIEHTBI, TPOTIOPIHH, HA
HaXOXJCHUE IPoOH (TIPOLIEHTA) OT BEITUYUHBI U
BEITMYHHEI 110 €€ TpoOu (MPOLIeHTY), Apodu (mpoiieHTa),
KOTOPBIM COCTABJIET OJIHA BEJIMYMHA OT APYTOM;

IMucemennst | resh.edu
1 KOHTPOJIb;
IMucemennst | resh.edu
1 KOHTpOJIb;
Kontponsna | resh.edu
s pabora;

IMucemennsr | resh.edu
1l KOHTPOJIb;
IMucemennsr | resh.edu
1 KOHTPOJIb;
IMucemennsr | resh.edu
1 KOHTPOJIb;
Konrponbua | resh.edu
s paboTa;

MMucemennst | resh.edu
11 KOHTPOJIb;
IMucemennst | resh.edu

11 KOHTPOJIb;




3.10. | Pemenue TeKCTOBBIX 3 [TpuBoauTh, pa3dupaTh, OLICHUBATH PA3IMYHbIC IMucemennst | resh.edu
3a71a4, CO IeprKalIuX pCLICHHS, 3alIUCH PELICHHUH TeKCTOBBIX 3a1a4; 1 KOHTPOJIb;
IIpoOH M TIPOIICHTEI. W3BnexaTs HHPOPMALNIO M3 TAOJUI] U AHATPAMM,
MHTEPIPETHPOBATh TaOJMYHbIC JaHHbIE, OIPENICIISATh
HanOoJIblIee U HAaNMEHBIIee U3 IPEICTaBICHHBIX
3.11. | IlpakTnueckas pabota 3 pen KontponsHa | resh.edu
JaHHBIX;
«OTHOIIIEHUE UINHBI g pabora;
OKPY’KHOCTH K €€ IIpakTuueck
JHAMETPY» as pabora;
Hroro no paznemy: 32
Pasnea 4. Harnsignas reomerpusi. Cummerpust
4.1. | OceBast cCHMMETpHSL. 1 Pacmo3HaBaTh Ha 4epTeKax ¥ H300pAKEHHAX, resh.edu
n300paxxaTh OT PYKH, CTPOUTH C TIOMOILBIO
HUHCTPYMEHTOB (HTYpY (OTPE30K, JOMaHYIO,
TPEYTOJIbHUK, IPSMOYTOJILHHUK, OKPYKHOCTb N
4.2. | LentpanbHas 1 pey » [IpAMOY N » OKpY ): . Verasrii resh.edu
CUMMETPHYHYIO JJAHHON OTHOCHUTEJIBHO IPSIMOMi, TOUKH;
CUMMETPHSL. OIIpoC;
Haxomuts mpuMepbl CHMMETPHH B OKPYIKaIOIIEeM MHPE;
MonenupoBath U3 Oymaru 1se QUrypsl,
4.3. | Ilocrpoenue 1 CUMMETPHYHBIE OTHOCHTEIBHO MPSIMOH; resh.edu
CHMMETPHYHBIX QHTYP. KoHcTpynpoBaTth reoMeTpruuecKie KOH(GHUTYpaIIH,
UCIIONB3Ysl CBOWCTBO CHMMETPHH, B TOM YHCIIE C
4.4, | Tlpaktuueckas paboTa 2 MOMOILIBIO LHPOBIX PeCypCoB; Tpaktuueck | resh.edu
«OceBast CUMMETpHS». Uccrnenosats CBOHCTBA N3YUCHHBIX QUTYD, CBS3AHHBIC | oo pabora;
C CHMMETpHEH, UCIIONB3Ysl SKCIIEPUMEHT, HaOIII0ICHHUE,
MO/ICTIMPOBaHHE;
4.5. | Cummerpus B 1 OGOCHOBBIBATH, OMPOBEPTATH C TOMOILIBIO IMucbmennst | resh.edu
HpOCTPAHCTBE KOHTPIPUMEPOB YTBEPKIECHUS O CAMMETPUM UTYD; 1 KOHTPOJIb;
Hroro no pazzeny: 6
Pazgen S. Beipaxkenns ¢ 6ykBamu
5.1. | llpumenenune OyKB st 1 Hcmons30Bath GYKBBI Tt 0003HAUCHUSI YHCEIN, TPH resh.edu

3aIllMCH MAaTEMATUYCCKHUX

3aIlTMCU MAaTEMATHYCCKHUX yTBep)KJleHHﬁ, COCTAaBJIATH




BBIpaKEHUI U
MIPEAJIOKEHUH.

6yKBCHHLIe BbIPpAKCHUS 110 YCJIOBHUIO 3a4a4U,
I/ICCHGZIOB&TB HECJIOKHBIC YN CIIOBBIE 3aKOHOMEPHOCTH,
HCII0JIB30BATh 6yKBBI JJIsI UX 3aITMCH,

Br1uncisaTh 4ucI0BOE 3HAUCHUE 6yKBeHHOFO

5.2. | BykBeHHbIE BBIpaXeHUs | 2 0 IMucemennst | resh.edu
BBIPAKCHUSI TP 3a/JaHHBIX 3HAUCHHAX OYKB; .
U YUCJIOBBIE I KOHTPOJIB;
3anuceiBaTh POPMYIIBL: TIEpUMETPa U TUTOIIAIN
MOJICTAHOBKHU.
HIpSMOYTOJIbHUKA, KBaJipaTa; AJIMHbBI OKPYKHOCTH,
IUIOIAAN KPYTa; BBIMOJIHATH BBIYUCIECHUS 110 3TUM
5.3. | BykBeHHBIC paBEHCTBA, 1 0 dopmymam; resh.edu
HaXOX/JCHNUC HCU3BCCTHO CocTaBisTh (OPMYJIBI, BEIpaXKaroluiue 3aBUCUMOCTH
T'0 KOMIIOHCHTA. MEXIy BEIMUYMHAMH: CKOPOCTh, BPEMs, pACCTOSHHUE;
LE€Ha, KOJIMYECTBO, CTOMMOCTD; IPOU3BOJUTENBHOCTB,
5.4. | ®opmymst 2 1 BpeMs, 006EM pabOTHI; BHITIOJIHATE BBIYHUCICHHS TI0 Kontponsna | resh.edu
aTUM opmyItam; s paboTa;
HaxoauTh HEN3BECTHBIN KOMIIOHEHT apU()METHUSCKOTO
NICHCTBHS,
Hroro no paszeny: 6
Pasnea 6. Harnsignas reomerpusi. ®urypol Ha IVIOCKOCTH
6.1. | YeThipéxyronpHUK, 1 0 N306paxaTh Ha HETHHOBAHHOMN U KJIETYATOM Oymare ¢ resh.edu
IIPUMEPEI HCTIONB30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YeTBIPEXYTOJILHUKOB. YETBIPEXYTOJIBHUKY C 33JJAHHBIMU CBOMCTBAMHU: C
MapaiebHBIMU, IEPIIeHANKYISIPHBIME, PABHBIMU
CTOPOHAMM, IPSIMBIMH YTJIaMHU U JIP., PABHOOEIPEHHBII
6.2. | [IpAMOYTOJBHHK, 2 0 P » 1P y AP P 7P resh.edu
N TPEYTOJIbHIIK;
KBaJlpaT: CBOMCTBA
[Mpennarats 1 00Cy)KAaTH CHOCOOBI, AITOPUTMBI IO
CTOPOH, yTJOB,
o CTPOCHUS;
JuaroHaueH.
HccnenoBaTh, UCTIONB3YS 3KCIIEPUMEHT, HAaOII0ACHHE,
MO/JIEIUPOBaHKE, CBOMCTBA NPAMOYTOJIbHUKA,
6.3. I/I3MepeHI/Ie YTJIOB. 2 0 KBaJpara, pa36I/IBaTB HA TPEYTOJIbHUKHY; TIucemeHHBI resh.edu
OO060CHOBBIBATH, OIIPOBEPTATH C TOMOIIBIO U KOHTPOJIb;
6a | B 1 0 KOHTPIPUMEPOB YTBEPKJACHUS O MPSIMOYTOJIBHUKE, hed
o MBI TPEYTOEHUKOB. KBaJpaTe, pPaclo3HABATh BEPHbIE U HEBEPHBIE resh.edu
YTBEP)KICHHUS;
6.5. | Ilepumerp 2 0 N3mepsTh U CTpOUTH C IOMOIIBIO TPAaHCHOPTHPA YIIIbl, | [TuckmenHsl | resh.edu
MHOTOYTOJIbHUKA. B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YIJIBI; # KOHTPOJIb;




6.6. | Ilmomans Gurypsl. 1 0 pacmo3HaBaTh OCTpbIE, IPSMBIE, TYIbIE, Pa3BEPHYTHIE resh.edu
YTIIBL;

6.7. | ®opmyisl mepumMeTpa | 2 0 Pacriosnasars, 1113061)3)1(3“’ OCTPOYTOTIBHBIH, . IMucemennst | resh.edu
—— TpAMOYTONBHEH, TYHOYTONLHAH, paBHOOCAPEHHBI, # KOHTpOIS;
HPAMOYTOTHHHKA, PaBHO CTOPOHHUI TPEYTONBHUKY;

BrrucnsTs nepuMeTp MHOTOYTOJIBHUKA, IUIOIIAAB
MHOTOYTOJIbHUKA Pa30HECHIEM Ha NPSIMOYTOJIbHHUKH, Ha

6.8. | lpnbmmkénmoe 1 0 paBHBIE (PUTYPBI, HCIIOJIE30BaTh METPUUECKHE €THHULIBI resh.edu
HU3MEPCHHUC IUIOAA M3MEpEHUS IJIUHBI U IUIOIAIY;
uryp. Hcnonb30BaTh NpUOIMKEHHOE H3MEPEHUE UTUH U

IUIOINA/ICH Ha KIIeTyaToi Oymare, IpuOImKEHHOE

6.9. | Ipaxtuueckas paboTa 2 1 MSMEPCHHE ATMHBL OKPY’KHOCTH, TUIOIHAN KpyTa, KonTtponbHa | resh.edu

«Ilmonranp kpyra» s pabora;
IIpakTuueck
as pabora;

Wroro no pazaeny: 14

Pasznean 7.11os10KkuTeIbHBIE M OTPULATEILHBIE YHCIA

7.1. | Lensie uucia. 6 0 [TprBOIUTE IPUMEPHI HCIIOJIB30BAHUS B peaIbHOM IMucemenns! | resh.edu

’KU3HU TTOJIOKUTEIBHBIX U OTPUIIATETbHBIX YHCEIT; i KOHTPOJIB;
N306paxaTh 1eibie YKciia, MOI0KUTEIbHbIC 1

7.2. | Monyuns uncia, 6 1 OTpHIIATE/BHbIC YMCIIA TOUKAMH Ha YHCIOBOM npsivoii, | KoHTpombHa | resh.edu
TCOMCTPHICCKAA HCIIONTB30BATh YUCIIOBYIO IPSAMYIO JIJISI CPaBHEHHSI st pabora;
HHTEPIPETALIHS MOJLYJIS. ancer;

[TpuMeHsATh IpaBUiia CPaBHEHUS], YIOPSAI0YHBATh

7.3. | YucnoBble IPOMEXYTKH. | 5 0 HEJIBIC TUCITA, HAXOANUTE MOIYJIb THCIIA, IMucemennst | resh.edu
DopMyITHPOBATH MPABUIIA BEIYHCICHHUSI C i KOHTpOJIB;
TIOJIOXKUTETLHBIMA U OTPUIATEIBHBIMH YHCIIAMH,

7.4. | IlonoxuTenbHbIE U 6 1 HAaXOJIUTh 3HAUCHUS YHUCIIOBBIX BBIPAKCHHI, Kontponsna | resh.edu
OTpHULIATENbHBIC YUCIIa. COZIEPKAIIIX JIEHCTBHS C TIOJIOKUTETbHBIMA 1 st pabora;

OTpPHIATEIFHBIMH YHCIIAMH;

75. | Cpasnenne 5 0 [TpuMeHsATh CBOMCTBA CIIOKECHUS U YMHOXKEHUS A1 Mucemenns | resh.edu
B — npeoOpa3oBaHus CYMM M IIPOU3BEICHH; i KOHTPOIID:
OTPHULIATENBHBIX YHCEIL.

7.6. | Apudpmernueckue 6 1 Kontpomsua | resh.edu
IENCTBHUS C s paboTa;




MOJIOXKUTEIBHBIMH U
OTPHUIATEIEHBIMU
YHCTIAMH.
7.7. | PemeHue TEKCTOBBIX 6 1 0 Konrponsua | resh.edu
3amaq g pabora;
Hroro no paznemy: 40
Paznea 8. IlpeacraBienne JaHHBIX
8.1. | IIpsmoyrompHas cuctema | 1 0 0 OOBACHATH U WLTIOCTPUPOBATH TIOHITHE resh.edu
KOOpAWHAT Ha MPSIMOYTOJBHOM CHCTEMBI KOOPIWHAT Ha INIOCKOCTH,
TUIOCKOCTH. HCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOUThH Ha
KOOPJAWHATHOM IIOCKOCTH TOYKH U (PUTYpPHI IO
3aJJaHHBIM KOOPAWHATaM, HaXOJAUTh KOOPIHMHATHI N
8.2. | KoopauHaThl TOUKH Ha 1 0 0 a pA > A PA YeTHbIi resh.edu
TOYECK;
IUTOCKOCTH, abcuucca u oTIpocC;
YuraTh CTOJI0YATHIC U KPYTOBBIC THATPAMMEBI;
OopAuHATA.
HHTEPIPETHPOBATH NaHHEIC, CTPOUTH CTOIOYATHIC
JTUarpaMMBL;
8.3. | CronGuarsie u kpyrossie | 1 0 0 Hcnonb30BaTh HHGOPMAIIHIO, IPEACTABICHHYIO B resh.edu
AdarpaMmbl. TaOIUIIAX, HA THarpaMMax JUIsl PEIIeHUsS TEKCTOBBIX
3a7a4 M 3a7a49 U3 pealbHON )KU3HU;
8.4. | Ilpaktuueckas pabora 1 0 1 Ipaktnueck | resh.edu
«ITocTpoenue ast pabora;
JTHArpaMm;.
8.5. | Pemienune TEKCTOBBIX 2 1 0 Konrponsna | resh.edu
3aj1a4, co epKaIinux g paboTa;
JTaHHEIC, IPEJICTaB
JICHHBIC B Ta0IHIIAX U HA
JIUarpaMmax
Hroro no pazneny: 6

Pazgen 9. Harnsinnas reomerpus. ®urypsl B IpOCTPAHCTBE




9.1.

IIpsiMOyTroabHBIH
mapajuiesienumne, Kyo,
pu3Ma, THPaMuza,
KOHYC, IIMJIMHJID, IIap U
cepa.

9.2

N3obpaskenne mpocTpaHc
TBEHHBIX Quryp.

9.3.

[Ipumeps! pa3BEpToK
MHOTOTPaHHUKOB,
LIWIMHAPA U KOHYCA.

9.4.

[MpakTuyeckas padbora
«Co3nmanue mojenen
MPOCTPAHCTBEHHBIX

buryp».

9.5.

IToustre 00BéMa;
€IUHULBI H3MEPEHHUS
00béMa.

9.6.

O6BEM MPSAMOYTOIBHOTO
napajiesenumena, kyoa,
dbopmysl 00bEMa

PacrnozHaBaTh Ha uepTexax, pUCyHKaxX, OIMUCHIBATH
paMuAy, IpU3MY, LITHHAP, KOHYC, IIap,
n300paXkaTh UX OT PyKH, MOJICTTHPOBATh U3 OyMard,
IUTaCTHJINHA, TIPOBOJIOKU U JP.;

[TpuBOANUTH IPUMEPHI OOBEKTOB OKPY’KAIOLIET0 MUPA,
UMEIoMuX (hOPMBI Ha3BaHHBIX TEI;

Hcnonb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, PeOpo,
rpaHb, OCHOBAHUE, BBICOTA, PAJUYC U JUAMETP,
pa3BEPTKaA,;

W3yyats, NCTIonb3ys SKCIIEPUMEHT, HaOJII0/IeHHE,
U3MepeHue, MOJeIUPOBaHNE, B TOM YHCIIe
KOMITBIOTEPHOE, ¥ ONHCHIBATH CBOWCTBA Ha3BaHHBIX
TeJI, BBISABIISITH CXOZCTBA U Pa3INUUS: MEXIY
MUPAMUION U IPU3MOM; MEXKAY LWIMHIPOM, KOHYCOM
U IIapoM;

Pacrio3naBaTh pa3BEPTKHM Mapaiiesenunena, Kyoa,
MIPU3MBI, TUPAMHJIbI, KOHYCa, IIIIIHHIPA;
KOHCTPYUPOBATh JaHHBIE Tella U3 Pa3BEPTOK, CO31aBaTh
UX MOJEINH;

Co3naBaTh MO/IENN IPOCTPAHCTBEHHBIX QUTYD (M3
Oymaru, NpoBOJIOKH, IUIACTHIINHA U JIP.);

W3mepsaTh Ha MOAENAX: IUIMHEI pEOep
MHOTOTPaHHHKOB, INaMETp Iapa;

BrBoguts dpopmyity 060p€Ma NPsIMOYTOIBHOTO
napasulesieuIe 1a;

Berauciars nmo ¢popmynam: 006EM PSIMOYTOIBHOTO
napajuiesienumnesia, Ky0a; CIoyIb30BaTh €ANHHIIBI
n3MepeHust 00bEMa; BEIYUCIATE 00BEMBI Tel,
COCTaBJIEHHBIX U3 KyOOB, TapaJuIeNIeUIIe/IOB; peIaTh
3a71a4M C peabHBIMH JaHHBIMH;

BrBoauts dpopmyity 06p€Ma NpsIMOYTOIBHOTO
napasulesieuIe 1a;

Berauciars nmo ¢popmynam: 006EM MPSIMOYTOIBHOTO
napasuiesienuIe sa, Ky0a; NCIoyIb30BaTh €ANHHIIBI
n3MepeHus 00bEMa; BEIYUCIATE 00BEMBI Tel,
COCTaBJIEHHBIX M3 KyOOB, apajuleIenIe/I0B; peiaTh
3aJauu C peadbHbIMU JAHHBIMU;

resh.edu

resh.edu

resh.edu
Ipaktnueck | resh.edu
as paboTa;

resh.edu
Konrponbua | resh.edu
s pabora;

HWroro o pazzaeny:




Paznea 10. [loBTopenue, 00001eHne, cHCTEMATH3ALMS

10.1. | [HoBTropenue ocHoBHBIX | 20 1 BrrauciaTe 3HaUCHHUS BRIPaXKEHUH, COepIKaIIIX IMucemennst | resh.edu
TIOHATHUH U METOZOB HaTypaJibHbIe, LIeJIbIe, T0JI0XKUTEIIbHBIC 1 1 KOHTPOJIB;
KypcoB 5 u 6 oTpHLaTeNIbHBIE YHCIa, OOBIKHOBEHHBIE U JecsiTHyHble | KoHTposbHa
KJIacCOB 00001IeHHe, JIpoOH, BEITIOTHSATEH PE0Opa3oBaHI YHCET U g pabora;
CHUCTEMAaTH3aIysl 3HAaHUH BBIPAKEHUI;

Be16uparts criocob cpaBHEHHS YUCEI, BHIYNCICHUH,
MPUMEHSTH CBOMCTBA apu(METHUECKUX NEHCTBUN JIJIs
panMOHATM3aIH BEIYHCIICHHH;
Pematp 3aaun U3 peanbHOH KU3HU, TPUMEHS T
MAaTEMAaTUICCKUEC 3HAHUA IJId PCUHICHUA 3a1a4 U3
JPYTHX IIPEAMETOB;
Pemats 3a1aun pasHbIMHU crioco0aMu, CpaBHUBATb,
BBIOMPATH CIIOCOOBI PELICHUS 3aa4H;
Ocy1mecTBIATh CAMOKOHTPOJIb BHITIOTHAEMBIX
JIEWCTBHHN M CAaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHHH;
Htoro mno pasaeny: 20
OBIIEE KOJIMYECTBO 170 17

YACOB 110 ITPOTPAMME




