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INOSICHUTEJIBHASI 3AITUCKA
OEﬁ.lAfI XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA "MATEMATHUKA"

Paboyas mporpamma 1o MaTemaTHKe IS OOYYalOIMXCS S5 KIAaccoB pa3paboTaHa Ha OCHOBE
®eziepallbHOrO rOCYAapCTBEHHOrO 00pa30BaTENbHOTO CTAHAAPTA OCHOBHOTO OOIIEr0 0Opa3’oBaHHS C
Y4ETOM M COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, NPEIBABIAEMBIX K MaTeMaTHYECKOMY 0Opa3oBaHHUIO, U
TPaJUIUNA POCCHACKOr0 00pa30BaHus, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHHE KIIFOUEBBIMU KOMIIETEHIHSIMHY,
COCTaBJISIIOIIUMHI OCHOBY Il HENPEPHLIBHOIO 00pa30BaHUSI M CAaMOpPa3BUTHs, a TaK)Ke IEJOCTHOCTb
OOLIEKYIbTYPHOTO, JTMYHOCTHOTO M IO3HABATEJIBHOIO Pa3BHTHs oOydarommxcs. B paGoueii mporpamme
YYTEHBI HMJEM M MoJoKeHHs KOHIenuuu pa3BUTHSA MaTEMATHYECKOTO obpazoBanuss B Poccuiickoii
@enepanun. B smoxy mudpoBoit TpaHchopManun Beex cep YeIOBEUECKOH NEATENFHOCTH HEBO3MOXKHO
crarh 00pa3oBaHHEIM COBPEMEHHBIM UelOBeKOM 0e3 6a30BOif MareMaTW4ecKo# MOArOTOBKH. YXKe B
' mko’ie MaTeMaTHKa CITY’KHT OTOPHEIM IPEIMETOM JUTS H3YUeHHs CMEKHBIX JUCLIIIINH, 4 TOCTE MIKObI
peanbHON He0OXOJUMOCTBIO CTAHOBUTCS HENPEPhIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOLEHHON 6a30BOi

0011e00pazoBaTeIbHOM MOATOTOBKH, B TOM YHCJIE H MATEMaTHYECKOM.

Oto O0O0yClOBIEHO TeM, YTO B HAIIM JHU PacTeT 4YHCIO Tpodeccuif, CBI3aHHBIX C

HETIOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: W B cdepe HSKOHOMUKH, ¥ B OH3Hece, H B
TEXHOJIOTHUECKHX O0JIACTSIX, M Jake B TyMaHUTapHBIX chepax. Takum oOpa3om, Kpyr MIKOJIEHUKOB, JJIS
KOTOPBIX MATEMATUKA MOXKET CTaTh 3HAYUMBIM IIPEIMETOM, PACIIUPSIETCS.
[TpakTHyeckass TIOJIE3HOCTH MaTeMaTHKH OOYCIIOBIEHa TeM, 4YTO €€ IpPeAMETOM  SIBISIOTCS
(byHIaMeHTaTbHBIE CTPYKTYPBI HAIIEr0 MHUpa: IPOCTPAHCTBEHHBIE (DOPMBI U KOJHUYECTBEHHbBIE OTHOIIEHHS
OT MpPOCTEHIIHX, YCBAaHBAEMBIX B HEIOCPEICTBEHHOM OIIBITE, O JOCTAaTOYHO CJIOKHBIX, HEOOXOIMMBIX
JUTSL .paBBI/ITI/ISI HAYYHBIX U MPHKJIATHBIX HIeH. be3 KOHKpETHBIX MaTeMaTWYeCKHX 3HAHUH 3aTpyIHEHO
NOHMMAHHWE [PUHIIMIIOB YCTPOWCTBA M HCIIOIB30BAHHMS COBPEMEHHOM TEXHUKH, BOCHPHUSTHE U
UHTEpIpETAlMs  Pa3HOOOpa3HO#  COUMATbHOM, ASKOHOMHUYECKOH, MOJIMTHUECKOH  HH(pOpMaLH,
Masod(PeKTHBHA TMOBCEJHEBHAS IpaKTHYECKasl IesTeNbHOCTh. KakaoMy denoBeKy B CBOEH JKH3HH
NPUXOIUTCS BBIIOJHATE PACYETHl M COCTABIISATH AJITOPUTMBI, HAXOJUTh M IPHUMEHATh GOPMYJIbl, BIAJETh
[PaKTHYECKAMHA NpUEMAMM TEOMETPUYECKHX H3MEpPeHMH UM IOCTPOeHMH, 4YUTaTh HHQPOPMAIHIO,
IpPEICTAaBICHHYIO B BHAE TaOJWIl, auarpaMM M rpaduKoB, )KUTh B YCIOBUSX HEONPENENEHHOCTH MU
MTOHMMATh BEPOSITHOCTHBINA XapaKTep CIIydalHBIX COOBITHM. *

OIHOBpPEMEHHO C pacIiupeHHeM c(ep MPUMEHEHHs] MaTeMaTHKH B COBPEMEHHOM OOINECTBE BCE
fosee BaXXHBHIM CTAHOBHTCS MaTEMATHUYECKHM CTHJIb MBIIUICHHS, MPOSIBIISIOMMUNCT B ONPENEIEHHBIX
YMCPBEHHBIX HaBBIKaX. B mpoliecce M3y4eHHs MaTeMaTHKH B apceHasl NMPUEMOB M METONOB MBIIIJIEHUS

YECJIOBECKA €CTCCTBCHHBIM o6pa30M BKJIIOYAIOTCA HMHAYKIHSA U OCAYKIHUA, o6o00menne u KOHKpE€THU3alusl,

aHaJIui3 W CHHTE3, Knaccn(bmcaum H CHUCTEMaTHU3alus, a6CTpaI‘HpOBaHI/Ie u a”anorus. OOBEKTHI



MaTEeMaTHIECKUX YMO3AK/IIOUCHHUM, TPaBHjIa UX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHH3M JIOTHYECKHX
TIOCTPOCHHH, CIIOCOOCTBYIOT BHIPabOTKE yMeHHs (OPMYJIHPOBATh, OOOCHOBBIBATH M TOKAa3bIBATH
CYXICHHUSL, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIUIEHHE. Beyiuas posib mpuHAIIEKUT MaTeMaTHKE U B
(hOpMHpOBAHMH ANTOPUTMHYECKON KOMIIOHEHTHI MBINLTIEHHS M BOCIHHTAHMM yMEHHil AeHCTBOBATH IO
3aJlaHHbIM aJIrOPUTMAaM, COBEPIICHCTBOBATH U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporecce perneHus
3a/1a4 — OCHOBOM Y4eOHOH NEsATENBHOCTH HA YPOKAX MAaTEMATHKH — Pa3sBUBAIOTCS TAK)Ke TBOPYECKAS H
IPUKJIaIHAs] CTOPOHBI MBIILICHHSI.

OOyuenne maTeMaTHKe 1aET BO3MOKHOCT Pa3BHBATh y 00YYAIOLIMXCS TOUHYIO, PAlHOHAIBHYIO H
nH(bbpMaTHBHon pedp, yMeHHe OTOWpaTh Haubonee MOIXOJSIIHNE S3BIKOBHIE, CHMBOJIHYECKHE,
rpaduyecKue CpeCTBa ISl BEIPAXKEHHUsSI CYXKIEHUH U HATIISAHOTO UX NIPEICTABICHHUS.

HeoOXomuMBIM  KOMIIOHEHTOM OOIIEeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHMH SIBISIETCS OOIIEE
3HaKOMCTBO C METOJAaMU T[O3HAHHMsA JEHCTBUTENBHOCTH, INPEJICTABICHHE O NpeAMETe M MeTOAax
MaTeMaTHKH, UX OTIIMYMH OT METOJOB JPYIHX €CTECTBEHHBIX M 'YMaHHUTAPHBIX HayK, 06 0COOEHHOCTSX
NPUMEHCHHsT MaTEeMaTUKH Ul pELNIeHHs Hay4yHBIX M IIPUKJIAJHBIX 3a7ad. TakuMm o0pasoM,
MareMaTH4eckoe 0Opa3oBaHUe BHOCUT CBOM BKJIaJ B popMUpOBaHHE 0OLIEH KyIbTYPhI YETOBEKA.

M3ydeHue MareMaTHKd TaKXe CIIOCOOCTBYET 3CTETHYECKOMY BOCIIUTAHHIO 4YeNIOBEKA, MOHUMAHMIO
KpacoThl U M3SIIECTBA MATEMATUYECKUX PACCYXIECHHH, BOCIPUATHIO T€OMETPHUYECKUX (HOPM, YCBOECHHIO

HACu CUMMETPHUH.

]

HEJHU U3YYEHUA YYEBHOI'O KYPCA
ITpuopuTeTHBIMH LIEIIMU O0YUYEHHS] MaTEMATHKe B 5 Kiacce sIBISIOTCS:

— OpOJODKEHHE (OPMUPOBAHMS OCHOBHBIX MAaT€MAaTHYECKUX IOHATHH (YMCIO, BEJIMYMHA,
reoMeTpuyeckasl ¢urypa), odecrnedyruBaroluX MPeeMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTHYeCKOro
o6pa3oBaHus 00yUYarOIIUXCS;
— pa3BUTHE HUHTEJUIEKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTeH 0O0ydaroluxcsi, I103HaBaTeIbHOH
AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHHM, HHTEpeca K M3yYEHHUIO MaTEMATUKH;
— noJiBeieHHe 00y4arolMXcsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3M MAaTEMaTUKU U
OKPY’KaroLIEro MUpa;
— ¢opmupoBaHue (QYHKIMOHAJIBHOM MaTeMaTH4eCKOH TIpaMOTHOCTH: yMEHHsS pacllo3HaBaTh
MaTeMaTU4YeCKHe OOBEKTHl B PEAIBHBIX JKU3HEHHBIX CHUTYyallUsX, IIPHMEHSITb OCBOCHHBIE YMEHHUsS IJIA
peleHns IPaKTUKO-OpUEHTUPOBAHHBIX 3aja4, HHTEPIPETHPOBATh MIOJIyYEHHBIE PE3YJIbTAaThl U OLIEHUBATDH
UX Ha COOTBETCTBHE IIPAKTUYECKOU CUTYaLHH.

OCHOBHBIE JIMHHH COJIEpXKaHUs Kypca MaTeMaTMKu B 5 Kkiacce — apudmernyeckas H
reoMeTpuyecKkasi, KOTOpble pa3BUBAIOTCS MapajlIeIbHO, KaXkJ1asi B COOTBETCTBHH C COOCTBEHHOM JIOTMKOMH,
OJIHaKO, He HEe3aBUCHUMO OJIHAa OT APYroi, a B TECHOM KOHTaKkTe€ M B3aMMOJEHCTBHH. Tarkxke B Kypce

IMPOUCXOJUT 3HAKOMCTBO C JJIEMCHTAMHA anre6p1>1 1 OINKCATENIbHON CTAaTUCTHKH.



V3y4yenne apu(MeTHYeCKOro Marephaga HAYHHAECTCS CO CHUCTEMATH3ALHH 1 Pa3BUTHA 3HAHWH O
HaTypaJlbHBIX —4HCIaX, MOJY4YEHHBIX B Ha4albHOM mkojne. [Ipu 3TOM cOBepIIEHCTBOBaHHE
BBIYHCIIUTENIBHOM TEXHUKH W (POPMHPOBAHHE HOBBIX TEOPETUYECKHX 3HAHWH COYETAeTCs pa3BUTHEM
BBIMKICIUTEIPHOM KYJBTYPBI, B YaCTHOCTH ¢ OOy4eHHEM INPOCTEHIIMM NpUEMAM HPUKUIKH U OLEHKH
pe3yJIbTaTOB BBIYUCIIEHUH.

Jpyroii KpynHbIA GJIOK B CONEPKaHUM apu(pMETHIECKON JIMHUE — 3T0 Apobu. Havano usyuenus
OOBIKHOBEHHBIX M JECATHYHBIX IpoOel OTHECeHO K 5 Kiaccy. DTO IepBbIi 5Tal B OCBOGHHH Ipobeii,
KOrja NpOUCXOTHUT 3HAKOMCTBO C OCHOBHBIMHM HIEAMH, IOHATHAMU TeMbl. [Ipu sToM paccMmoTpeHume
OOBIKHOBEHHBIX 1po0ed B MOMHOM O00BEME MPENUIECTBYET H3YYEHHIO NECATHYHBIX JIpobeil, d4To
1enecoo0pasHo € TOYKM 3PEHMS JIOTMKHM M3JIOKECHMSI YHCIOBOW JIMHMM, KOTJa IpaBMiIa IEHCTBHI ¢
JECATUYHBIMA IPOOSAMH MOXHO OOOCHOBATBH YK€ H3BECTHBHIMH JITOPUTMaMM BBIIIOJHEHHS JEHCTBHH C
OOBIKHOBEHHBIMH JIpOOSIMH. 3HAaKOMCTBO C JECATHYHBIMH I[pO6$IMI:I paclIMPUT BO3MOXKHOCTH JIJIsI
IIOHUMaHHs 00y4arOIMMHUCs IPHKIIaJHOTO IPUMEHEHHS] HOBOU 3aITHCH IIPU M3YYEHHH JAPYTHX IIPEIMETOB
U IIpH IPaKTUYECKOM HCIIOJIb30BAHUH.

) Ilpn oOyueHMH pelIeHUIO TEKCTOBBIX 3aad B 5 KJlacce UCIONB3YIOTCS apH(pMETHUECKHE HMPUEMBI
pemeHus.

TexcroBele 3amauym, pemaeMble NpU OTpabOTKE BBMUMCIMTENBHBIX HAaBBIKOB B 5 Kjacce,
paccMaTpHBAIOTCS 33aJa4d CIEAYIOIIUX BUIOB: 3a/1a4d Ha JBM)KEHHUE, HA YAaCTH, HA MOKYNKH, Ha paboTy H
IIPOM3BOIUTEIEHOCTh, Ha IIPOIIEHTHI, HAa OTHOLIEHUs U nponopuuu. Kpome toro, obyuaromuecs
3HAKOMATCS C TpUEMaMHU peIleHUs 3a7ad NepeOopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh C

HHpOpMaIMe, IpeICTaBIeHHON B (hopMe TaOJIUL| MIIH JHarpaMM.

B Ilpumepnoit paGodyeii mporpaMme INpeayCMOTPEHO (OPMHPOBAHME IPOINEAEBTHYECKHX
anreOpandyecKuX TMpeAcTaBleHHd. DbBykBa Kak CHMBOJI HEKOTOPOrO 4YHCIa B 3aBHCHMOCTH OT
MaTEMATHYECKOT0 KOHTEKCTa BBOJMUTCS IIOCTENEHHO. DyKBEHHas CHMBOJIMKA IIMPOKO HCIOJIb3YETCs
TIPEXKJIe BCETO [UISL 3alUCH OOIIMX YTBEPXKIACHUH U NPeT0oKEeHUH, pOpMyYJl, B YaCTHOCTHU JUISL BBIYMCIICHHS
reOMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B kypce «Marematuku» 5 Ki1acca IpeAcTaBjieHa HarjisiHasi TeOMETpUsl, HalIpaBJICHHAs! Ha pa3BUTHE
06pa3HOro MBIIUIEHHUS], IPOCTPAHCTBEHHOTO BOOOpaXKeH s, H300pa3HTEIbHBIX YMEHHH. DTO BaXKHBIH STall
B H3yYEHHH I'€OMETPUHU, KOTOPBIA OCYIUECTBIIAETCS Ha HAIJISIHO-NPAKTUYECKOM YPOBHE, ONMPACTCS HaA
HarIIHO-00pa3sHoe MBIIUIeHHE o0ydaromuxcs. bopinas ponbk OTBOJUTCS NMPAKTHYECKOH AEATEIbHOCTH,
OIIBITY, SKCIIEPHUMEHTY, MOeupoBanuio. OOyJaromuecss 3HaKOMSTCSI ¢ TeOMETPUYECKHUMH (purypamu Ha
IJIOCKOCTH M B IIPOCTPAHCTBE, ¢ MX MNPOCTEHINIAMH KOHGUIypalusiMH, ydarcss H300paxaTb MX Ha
HEJIMHOBAHHOM M KJeT4aTod Oymare, paccCMaTpUBAIOT MX IpocTeifimue coiicta. B mponecce n3ydeHus

HarJISIIHOM T€OMETPHHU 3HAHUA, IIOJTYICHHBIC 06y‘-IaIOHII/IMHC$I B Ha4aJIbHOM IIKOJIE, CUCTEMATU3HUPYIOTCA U

PacCUIUPSIIOTCS.



MECTO YYEBHOI'O KYPCA B YYEFHOM ILJIAHE
CornacHo y4yeGHOMY IUTaHy B 5 Kjacce M3ydaercs MHTETPUPOBAHHBIA Npeamer «MaremaTukay,

KOTOpBIH BKITIOYaeT apU()METUUECKHH MaTepHall U HAITISIHYIO T€OMETPHIO, a TAKIKE IIPOIIEIEBTHYECKHE
CBEIICHHS W3 anreOpbl. Y4eOHBIH IUIaH HAa W3ydYeHHE MAaTeMaTMKH B 5 KJacce OTBOJUT HE MeHee 5

y4eOHBIX YacoB B HeJeNt0, Bcero 170 yueGHBIX 4acoB.



COJEP)KAHHUE YYEBHOI'O KYPCA "MATEMATHKA"
HartypanbHneie yncia u nyas
' Harypansnoe uncio. Psx narypansusix gucern. Yucio 0. M306paxkeHne HaTYpaTbHBIX YHCE] TOUKAMU

Ha KOOPIMHATHOM (YMCIOBOM) mpsiMoif. [IO3MIMOHHAS CHCTEMA CUHCIICHHS. Pumckas Hymepaums kak
NPUMEP HETIO3HUIMOHHON CHCTEMBI CUUCIICHHUS. [leCATHYHAS CHCTEMA CUMCIICHHS. CpaBHeHHe HaTypaIbHBIX
HCEIl, CPABHCHUE HATypalbHBIX Yucel ¢ HynEM. CrocoObl cpaBHEHMS. OKpyrileHHe HaTypalbHBIX YHCE]L.
CnoxxeHHe HaTypaJbHBIX YHCE, CBOMCTBO HYJIs IpY CJIOKEHHH. BprumTanue kak jeiictBhe, o6GpaTHOe
CIIOKEHHIO.

YMHOX€HHE HaTypalbHBIX YHCEN; CBOMCTBA HYJIs1 ¥ CIMHHULBI TIPH YMHOXEHHUH. [lelleHue Kak nelcTBue,
00paTHOE yMHOXEHHIO. KOMIIOHEHTBI JeHCTBHi, CBS3b Mexny HumH. [IpoBepka pesynprara
apU(METHYECKOTO HeUCTBUs. [lepeMecTHTENBHOE M COYeTATENLHOE | CBOMCTBa (3aKOHBI) CIIOKEHUS H
YMHOXCHHS, paclpeNeIUTeIbHOE CBOMCTBO (3aKOH) YMHOXeHHS. Vcrmoap3oBaHue OykB Wi 0003HAYEHHUS
HCHU3BECTHOrO KOMIIOHEHTA M 3aIMCH CBOWCTB apU(METHYECKUX NeiicTuit. Jlemurenu u KpaTHbIE YHCJIA,
pas3JioKeHHe Ha MHOXUTENH. [IpocThle M cocTaBHBIE YmCIIA. [lpusnaku nemumoctu Ha 2, 5, 10, 3, 9.
Henenue ¢ ocrarkom. CTeneHb ¢ HATypalbHBIM IIOKa3aTeleM. 3amuch YHCIa B BHJIE CYMMBI pa3psiIHbIX
claraeMaix.

YucnoBoe BelpakeHne. BrluncieHne 3HAYSHU YHCIIOBBIX BBIPQ)KEHMI1; TOPSIOK BBIOJHEHUS JCHCTBHIA.
Vcrionb30oBaHme IpH BRIYUCIIEHUAX IEPEMECTHTEILHOTO M COYETATENBHOTO CBONCTE (3aKOHOB) CJI0KEHHUS U

YMHOXXEHHS], PACIPEAETUTEIBHOIO CBOUCTBA YMHOKEHHSL.

Apoon
IIpencrabiienne o Apobu Kak crmocode 3amuCH YaCTH BeNMUIMHBL. OGBIKHOBEHHbIE APOOH. [IpaBusbHbIE

U HenpaBuibHbE NpoOu. CMemaHHas IpoOb; MpeacTaBiIeHHe CMeIIaHHoi IpoOM B BHZIE HENPaBHIILHOM
ApOOH U BBIIETECHHE LENOH YaCTH YHCIIA M3 HENpaBUIbHON npoGu. M3oGpaxkenue apobeil Toukamu Ha
YMCIOBOH TpAMoi. OcHoBHOe cBoicTBO apo6u. Cokpamenune apobeit. [Tpuenenne apobu K HOBOMY
, 3HaN;eHaTemo. Cpasrernue apoGeil. CrokeHHe M BEIYHTaHHE APOGeH. YMHOXKeHHE H JeleHHe Apobeii;
B3aHMHO-0OparHble 1poOu. HaXokIeHHe 4YacTH LeNoro M LEJoro Mo ero 4acTd. J[ecsTHuHas 3amuch
apobeii. [Ipencrapnenne necaTHYHON ApoGU B BHe OOBIKHOBEHHOH. M306paskeHHe NeCSTHUHBIX apobeit
TOYKaMH Ha 4YHCIOBOW mpsiMoH. CpaBHEHHME NECSATHYHBIX JApoOed. ApHMeTHUecKWe AelCTBHS ¢
ACCATHYIHBIMY ApoOAMHU. OKPYyTIICHHE TECSITHYHBIX APOOEH.

Pemenue TexcToBBIX 32124
Pemenne TeKCTOBBIX 3amay apu()METHUECKHM CHOCOOOM. PelleHue JIOrHUecKHX 3ajau. Pemenue

3a1a4 1mepeGopoM BCEX BO3MOXKHBIX BapHaHTOB. VICIoib30BaHME IpPU PEIIEHUH 3amad TabJMIl U CXeM.
Pemenne 3anay, comepalumx 3aBHCHMOCTH, CBS3bIBAIOIINE BEIMUMHBI: CKOPOCTb, BpeMsl, pPacCTOSIHUE,
UE€HA, KOJMYECTBO, CTOMMOCTH. ENUHHUIBI H3MepeHHMs: Macchl, 00b&Ma, LEHBI, PACCTOSHHS, BPEMEHH,
CKOpOCTH.

Cesi3p MEXIy €IMHHIAMH H3MEPEHHS KaKIOH BElIHMUYMHBL PelleHHe OCHOBHBIX 3a1ad Ha Jpo0u.
IIpencraBnenue qaHHBIX B BUAE TaOJIMII, CTOJOUATHIX JIarpaMm.

Harusianasi reomerpust
Harnsinsble npencrasnenus o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsAMasi, OTPE3oK, JIyd, yroll, JoMaHas,

MHOTOYTOJIbHHK, OKPY)KHOCTb, KPYT. YToJL. [IpsMoii, OCTpBIi, Tyno# U pa3BEpHyThIi yriisl. [{IMHa OTpe3Ka,



METPHYCCKHE €IMHULbI IIMHBL. J[IMHA JIOMaHOM, EPUMETP MHOIOYrOJIbHHUKA. M3mepenue 1 nocrpoenue
YIJIOB € IIOMOLUBIO TpaHcopTHpa. Harusauble npencrasnenus o GuUrypax Ha mIOCKOCTH: MHOT'OYTOJIbHHK;
TIPAMOYIOJIbHHUK, KBanpaT; TPEYTOJbHUK, O paBeHcTBe duryp. Msobpakenne duryp, B Tom umcie Ha
KneryaToii Oymare. IlocTpoenue xoHpurypamuii u3 uyacreit IPSIMOH, OKPY>KHOCTH Ha HEJIMHOBAHHON W
KyeTyarol Oymare. Mcnons3opanue CBOMCTB CTOPOH U YIJIOB IPSMOYTOJILHHKA, kBajpara. [Tnomans

TpAMOYTOJIGHUKA M MHOTOYIOJIBHHKOB, COCTAaBJICHHBIX M3 MPSIMOYIOJBHHKOB, B TOM 4YHCIe (DUTYP.
H300paXEHHBIX Ha KIeT4aTo# Gymare. Exumummsl m3mepeHus miomamy. Har/isaHbie IIPEJICTaBIICHUS O
IPOCTPAHCTBEHHBIX (UIypax: NPSAMOYrONbHBIA Mapaulesenumes, Kyo, MHOTrOrpaHHuKH. M300pakenue
TPOCTEHIIMX MHOTOIPAaHHUKOB. Pa3BépTku Kyba u napannenenunena. Cosnanue Moesei MHOTOTPaHHHKOB
(13 Gymaru, IIpOBOJIOKH, IUIACTUIMHA U Ap.). OGbéM NPAMOYTOJIBHOIO napajienenunena, kyba. Exuauiel

HU3MEpEeHUs 00bEMa.



IJIAHUPYEMBIE OBPA30BATEJIbHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3YIBTAThI OCBOEHHS POrPaMMEI Y4e6HOTO npeamera «MaremaTukay
XapaKTepU3yIoTCs:

IlaTrpuoTHyeckoe BocnuTanue:

TIPOSABICHAEM HHTEPECA K MPOLITIOMY M HACTOAIIEMY POCCHHCKOM MaTEMATHKH, IEHHOCTHBIM
OTHOIICHAEM K IOCTHXKCHHSIM POCCHHCKHMX MaTeMAaTHKOB M POCCHICKON MaTeMaTHIeCKO! WIKOMBI, K
HCTOJIB30BAHMIO STUX NOCTHIKCHHIT B IPYTMX HayKaX H IPHKIAIHBIX cdepax.

I'pazknanckoe H JyX0BHO-HPaBCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO 0053aHHOCTEH IPAKIAHHHA U pealu3alliy ero Ipas, IPECTaBICHUEM O
MAaTEMaTHIECKUX OCHOBAX (yHKIMOHMPOBAHMS PA3IHYHBIX CTPYKTYD, SBICHHUI, IIPOLIETyp rPaxIaHCKOTO
obmiecTBa (BBIGOPEL, OIPOCHI M TIP. );

TOTOBHOCTBIO K OOCYKACHHIO STHIECKUX IPOGIEM, CBS3aHHEIX C IIPAKTHYECKUM IIPUMEHEHHEM
AOCTHXKEHHH HAyKH, OCO3HAHHEM BaKHOCTH MOPAIBHO-3THIECKHX IPHHLMIOB B AT TbHOCTH Yy4YEHOTO.
TpyfioBoe BociuTanue:

YCTaHOBKOH Ha aKTHBHOE YYaCTHE B PEIICHHH NIPAKTHYECKUX 3a/1a4 MATEMATHYECKOM
HAIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTHIeCKOro 00pa3oBaHus Ha MPOTSKEHHHU BCeH KU3HH VIS
YCHEMHO# MPOopeCCHOHANBbHOMN IEATENEHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHMUIA, 0CO3HAHHBIM BBIOOpOM
H IIOCTPOCHUEM HHAMBUyalIbHOM TPaeKTOPUH 00Pa30BaHMS M XKU3HEHHBIX IUIAHOB C YYETOM JTHUHBIX
HUHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHATBHOMY H 5CTETHYECKOMY BOCTIPHATHIQ MATEMATHYECKHX 0OBEKTOB,
3a11a4, peUICHUH, pacCyKIACHHIA; YMEHHIO BU/IETh MAaTeMaTHIECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.
IleHHOCTH HAYYHOI0 MO3HAHMS:

s OPHMEHTAIMEH B IESATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX IIPEICTABICHUH 06 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHS YEJIOBEKA, IPUPO/IbI U OOLIECTBA, MOHUMAHMEM MaTeMaTHUECKOH HayKH KaK
chepbl YenOBEYECKOH IEATENBHOCTH, STANOB €& PA3BUTHS M 3HAYMMOCTH JUISL PA3BUTHS LLHBHIIH3AIIHH;
OBJIAICHUEM A3BIKOM MAaTEMATHKH U MaTeMaTHYECKOH KyJIbTYpOit Kak CpeICTBOM IO3HAHUS MHPA;
OBJIQJICHUEM IPOCTEHIINMH HABBIKAMH HCCIIE0BATENBLCKOM eI TETFHOCTH.
®usHieckoe BOCIATAHNE, pOPMHPOBAHHE KY/IbTYPHI 310POBbSI H YMOLHOHAIBLHOTO G.1ArOIO Y HS:

| FOTOBHOCTBIO IPUMEHATH MaTEMAaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3710POBbs, BEACHUS
37I0pOBOT0 00pa3a XH3HM (310pOBOE MUTaHKE, COATAHCHPOBAHHDIH PEXUM 3aHATHH U OT/IbIXA, PEryJIspHas
(usHyecKas aKTHBHOCTB); C)OPMHUPOBAHHOCTBIO HABBIKA pepIIeKCHH, IPH3HAHHEM CBOETO IIpaBa Ha
OIIMOKY M TaKOTO K€ IpaBa APYroro 4ejIoBeKa.
JKOJIOrH4YecKoe BOCIIHTAHME:

‘opnemauneﬁ Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUH [UIS PELIeHMS 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKPYXKAIOWIEH CPeIbl, INIAHMPOBAHKSA NIOCTYNKOB M OLEHKH MX BO3MOYKHBIX [OCTIEACTBUI U OKpPYKAIOLIEH

Cp€abl; OCO3HAaHUEM rJ106aIbHOTO XapaxkTepa 3KOJOrH4YeCKUX Hp06.II€M H HYTCﬁ UX pCLICHUS.



JIM4HOCTHDBIE pe3y/IbTaThI, 00ecIeYHBAIONIHE AAANTALIIO 00y4aromerocsi K M3MeHsI0IHM S
YC/I0BHSAM COUHAIbHON ¥ NIPHPOAHOI Cpebl:

FOTOBHOCTBIO K IEMCTBUAM B YCIIOBHSX HEONPENETEHHOCTH, TIOBBILIEHHIO YPOBHS CBOE#H
KOMIIETEHTHOCTH Y€pEe3 MPAKTUYECKYIO NEATEIbHOCTD, B TOM YHCJIE YMEHHE YUHThCS y APYTUX TIOZEH,
IpUOOpETaTh B COBMECTHOM NS TENBHOCTH HOBBIE 3HAHMS, HABBIKH W KOMIIETEHIINH U3 OIIBITA JIpYrux;

HE0OXO0MMOCTBIO B (JOPMUPOBAHUH HOBBIX 3HAHHH, B TOM UYHCIIE (GopMynHpOBaTh UIEH, TIOHATHS,
THIIOTE3bI 00 00BEKTAX U ABJICHUSX, B TOM YUCJIE PAHEE HEM3BECTHBIX, OCO3HABATD Ae(pUIUTBI COOCTBEHHBIX

3HAHHU U KOMIIETEHTHOCTEH, IAHUPOBATh CBOE pa3BUTHE;



CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYALIHIO, BOCIIPHHHMATB CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOyIOwIMii KOHTPMED, KOPPEKTHPOBATH IPHHAMAEMBIE PEIICHUS ¥ I€HCTBHS, (GOPMyYIIHPOBATh U
OLCHUBATL PUCKHU U MOCIIECTBHSL, (JOPMUPOBATE OIIBIT.
METAIIPEJIMETHBIE PE3YJIbTATHI
MeranpeameTHbIe pe3yIbTaThl OCBOEHUS IPOrpaMMbl y4eGHOTO npeaMera
«MareMarnka»xapakTepH3yIOTCs OBIAIEHUEM YHUBCPCANbHOIMU HOZHACAMETbHOIMU oeticmeusamu,
YHUGEPCATLHLIMU KOMMYHUKAMUGHBIMU OCTICMEUSMU U YHUBEPCANLHBIMU Pe2YNAMUGHbIMU
oeticmeusmu.
1) Vuusepcanvuvie nosnasamensuuie Oeticmeus obecnewusaiom popmuposanue 6az06v1x Ko2HUMUBHBIX
npoyeccos o0yuaowuxcs (0c60eHUe MemoO0s NOIHAHUS OKPYICAIOU)C20 MUpa, npumeHenue 102U4eCcKux,
uccnedosamenbCKux onepayuil, ymenuil pabomams ¢ ungpopmayuei).
basoBble loruyeckue aeiicTBus:
— BBIABJLATH M XapaKTE€PH30BATh CYIIECTBEHHBIE IIPU3HAKH MAaTeMaTHYECKUX OOBEKTOB, IOHSTHIA,
OTHOLIEHUH MEXly OHSTUSIMHU;
— (POpMyHPOBATH ONpeeIICH s TOHATHIL; YCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KIacCU(DUKALMH,
OCHOBaHHS /il 000OIIEHHUS U CPaBHEHHS, KPUTEPHUH TIPOBOMMOTO aHAIH3a;
— BOCIIPHHUMATh, YOPMYIIMPOBAThH U IIPe0OPA30BBIBATE CYXKIACHHUS: YTBEPAUTENHHEIE H OTPUIATEbHBIE,
€IMHUYHBIE, YaCTHBIE H 001IHeE;
— YCIIOBHEBIE; BBIABIIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H M IPOTHBOPEYHS B (haKTax,
JaHHBIX, HAOTIONCHUAX U YTBEPIKICHUSX;
— MpeularaTb KpUTEPUH [UIs BBIIBIICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHIA;
— JIeNIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€AYKTHUBHBIX K HHIYKTUBHBIX YMO3aK/IFOUEHHH,
YMO3AKJIIOYEHHH 110 aHAJIOTHH;
| — pasbuparh 0Ka3aTeNbCTBa MAaTEeMaTHIECKUX YTBEP)KACHHUH (IIPSIMBIE H OT IPOTHBHOTO), IPOBOIHUTH
CaMQCTOSITEJIbHO HECJIOXKHBIE T0Ka3aTeIbCTBA MAaTEMaTHYEeCKUX (PaKTOB, BHICTPAUBATh apryMEHTAIIUIO,
IIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEDHI;
— 000CHOBBIBaTh COOCTBEHHBIE PACCYKIEHHU; BBIOUPATh CIIOCO0 pelueHus y4eOHOM 3a1a4u (CpaBHUBATh
HECKOJIbKO BAPHAHTOB PEIIEHMs, BBIOMpaTh Haubosee NOAXOISIIHM ¢ YIETOM CaMOCTOSATEHLHO
BBIJICJICHHBIX KPUTEPHUEB).
ba3oBrble ucciiegoBaTe/IbcKHe AeiiCTBHA:
— HCIIOJIL30BATh BOIIPOCHI KAK MCCIIEI0BATEIbCKHM HHCTPYMEHT MO3HAHHMS,
— (GopMyIHpOBaTh BONIPOCH], (PUKCHUPYIOIINE IPOTUBOPEUHE, IIPOBIIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBATh HCKOMOE U JaHHOE, () OPMUPOBATh TMIIOTE3Y, ”
— apryMeHTHpPOBATh CBOIO ITO3UIUIO, MHEHHE,
— IPOBOMIMTE IO CAMOCTOSTEIHLHO COCTABIEHHOMY IIJIAHY HECJIOXKHBIH 3KCIIEPUMEHT, HeOOJIbIIoe

&

HCCIICJOBAHHUE 110 YCTAaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO 06’beKTa, 3aBUCUMOCTEH 00BEKTOB

Mexy co0oif;



— CaMOCTOATEIBHO (l)OpMyHHpOBaTL O606IIICHHSI W BBIBOEBI IO pe3yJIbTaTaM HpOBelIéHHOI“O
Ha6J'IIOIIeHI/ISI, HCCIIENOBaHHU, OLIEHUBATh HAOCTOBEPHOCTSH ITOJIYUYCHHBIX PE3YJIbTATOB, BBIBOJOB H
06O6H.ICHI/II71; IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE npornecca, a Tak)Ke BBIIBUTaTh MIPEAMNOJIONKEHHUS O

€ro pa3BUTHHU B HOBBIX YCJIOBHUSIX.

PaGora ¢ nundopmanueii:
— BBIABJIATH HEIOCTATOYHOCTD M H30BITOYHOCTE HH)OPMALINH, TaHHBIX, HEOOXOUMBIX IS PEIICHHS
3aJau; N
— BBIOMpATh, AHATH3UPOBATh, CHCTEMATH3HPOBATh M HHTEPIIPETHPOBATH HH(POPMALIHIO PA3IAIHBIX
BUZI0B U (popM IpecTaBIIeHHSI;
— B;>I6I/IpaTI> (opmy mpencrasieHus HHGOPMAIMK B HILTIOCTPUPOBATE PElIaeMbIe 3a1a4i CXEMaMH,
JvarpaMMaMH, HHOU rpa UKo U HX KOMOUHAIMIMU;
— OIIEHHMBATh HAJEKXHOCTh HH(POPMAIIUHU 110 KPUTEPHUSM, IIPEIONKEHHBIM YUUTEIEM HIIH
copMyIHpPOBaHHBEIM CAMOCTOSTENBHO.

2) Ynusepcanvrvle KOMMYyHUKAmMuUeHble Oelicmeus 0becneyusaom chopmuposanHocney
COYUANLHBIX HABBLIKOG 00YUAIOUUXCS.
OO0menue:
— BOCIIPHHUMATH U GOPMYJIUPOBATE CYKICHUS B COOTBETCTBUH C YCIIOBHSIMH U LIEISIMHU OOLIEHHS,;
— CHO, TOYHO, IPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, 1aBaTh
IOSICHEHHUS 110 X0y PELIECHHMs 3a/1a4k, KOMMEHTHUPOBATh MOJYYEHHBIH Pe3yJIbTaT; B X01e 00CyKAeHHUs
3a7aBaTh BOIIPOCHI 10 CYINECTBY 00CYXKIaeMoi TeMBl, TpoOIeMbl, pelaeMoii 3a1auu, BEICKa3bIBATh UICH,
HalleJICHHBIE Ha IIOUCK PEIICHHUS;
— CBOM CYXX/IEHHS C CYXXICHUSIMU JAPYTUX YYaCTHUKOB Uasiora, OOHapy»KUBaTh pa3Iuyle U CXOACTBO
TIO3HILIMHI;
— B KOppeKTHOU popme HOpMyIUpOBATH pa3HOIIIACHS, CBOU BO3PAXKEHHS;
— MPEACTaBJIATE PE3yIbTAThl PELICHHUs 3aaul, SKCIEPUMEHTa, UCCIIEJOBAHUS, IIPOEKTA;
—— CaMOCTOSITENIbHO BBIOMpaTh (hopmar BLICTynneHHﬁ ¢ y4€TOM 3aj1ay Npe3eHTaluu U 0cOOEHHOCTEH
ayJUTOPHUH.
CortpyannyecTBo:
— MOHHUMATh M UCIIOJIH30BATh IIPEUMYIIECTBA KOMaHJHOH U MHIMBUIYaIbHON pabOTHI IIPH PEIICHUN
yueOHBIX MaTeMAaTHYECKUX 3a/1a4;
— MPUHUMATH 11eJIb COBMECTHOM IEesITebHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHON pabOTHI,
pacmpenensTh BUAbI paboT, JOrOBapHBaThCs, 00CYKIaTh MIPOLECC U Pe3y1bTaT paboThl;
— 00001maTs MHEHHsI HECKOJIBKHX JIFOZIEH; y4acTBOBaTh B IPYNIOBLIX (hopMax paboTel (00CykKIEHHU,
00OMEH MHEHHUSIMH, MO3TOBBIE IUTYPMBI U JIp.);
— BBINIOJIHATH CBOIO YacTh PabOThI U KOOPAUHUPOBATH CBOU JCHUCTBUS C JPYTUMH YICHAMH KOMaH/bI;
— OLIEHMBATh KA4ECTBO CBOETO BKJIaAa B OOIIMHA IPOAYKT [0 KPUTEPHUSIM, CPOPMYITHPOBAHHBIM

yY4aCTHUKaMH B3aUMOIEUCTBHS.



3) Vuusepcanvnvie pezynamusnsie Oeiicmeus 0becnewusaiom GopmMuposanUe CMbLCIOBHIX
YCMAHO0B0K U JICUSHEHHBLX HABBLIKOB IUYHOCIU.
Camoopranusanus:
— CaMOCTOSITENIBHO COCTABJISATH IUIAH, alTOPUTM PELIEHHS 3a1a4y (HIIH ero 4acTh), BHIOMpATh Crocod
peLICHHUS C YYETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATH BAPHAHTEI PENICHHI C YIETOM HOBOM HH(DOPMALIHH.
CaMOKOHTPOJIb:
— BIIaJIeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLecca U pe3yJibTaTa peleH s
MaTeMaTH4YeCKOH 3a1auu;
— NPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IIPU PEIICHUH 3a1a4i, BHOCUTh KOPPEKTHBEI B
NEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlICHHBIX OIIHOOK, BBISBICHHBIX TPYIHOCTEN;
— OLIEHHBATh COOTBETCTBHE Pe3y/bTaTa JAEATEIbHOCTH IOCTABICHHOM L€ U YCIOBUSAM, OOBACHATH
IIPUYMHBI JOCTHXKCHUS WIIM HEJAOCTHXKEHMSI eI, HAXOUTh OIIMOKY, TaBaTh OLEHKY IPHOOPETEHHOMY

() onmIty.



INPEAMETHBIE PE3YJIBTATHI
Yucia 1 BeIYHCIEHHS
IToHuMaTh ¥ HpaBUILHO YIOTPEOIIATh TEPMUHBI, CBSI3aHHBIE C HaTypaJbHBIMU YHCJIAMH,

OOBIKHOBEHHBIMH H IECSTHYHBIMU IPOOSIMH.

CpaBHUBAT U yNIOPAIOYMBATE HATYPATLHBIE YHCIIA, CDABHUBATH B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE IPOOH, IECITUYHBIE JPOOH.

CoOTHOCHTE TOUKY Ha KOOPIMHATHOM (4MCIIOBOM) IPSIMOIf ¢ COOTBETCTBYIOIIUM €l YHCJIOM U
M300pakaTh HaTypalbHbIE YHCIIA TOYKAMH Ha KOOPIHHATHOM (4MCIIOBOI) MPSIMOIA.

BeIonusTs apumeTHIeCKHe JEeHCTBHS ¢ HATypaTbHBIMH YUCIAMHE, ¢ OOBIKHOBEHHBIMH Ipo0siMu B
IIPOCTEHIINX CITyYasx.
BEINOIHATE IPOBEPKY, IPUKUIKY Pe3yIbTaTa BEYUCIICHHIA.
OKpyrnsaTh HaTypaJibHbIE YUCIIA.

Pemenne TekcToBBIX 3aga4v
Pemats TekcToBEIE 3aJa4yu apI/I(bMCTI/I‘ICCKI/IM CII0cOOOM H ¢ ITIOMOILIBIO OPraHUu30BaHHOI'0

KOHEYHOro nepebopa BceX BO3MOXXHBIX BAPUAHTOB.

Pemmars 3ana4u, coeprkaiue 3aBUCHMOCTH, CBSI3bIBAIOIIME BETMUUHbI: CKOPOCTD, BPEMS,
paccTosHue; LieHa, KOJIMYEeCTBO, CTOUMOCTE.
Vcnonb30BaTh KpaTKHeE 3aMMCH, CXEMBI, TaOIUIbI, 0003HAYEHHUS TIPH PELICHHH 3a/1ad.

[lonb30BaThCsl OCHOBHBIMH €IMHHIIAMH U3MEPEHHS: LIEHBI, MACChL;-PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BEIpa)KaTh OJHU €IUHUIIBI BEJIM- YHHBI Y€pEe3 APYIHE.
W3Bnekars, anaaM3UpPOBATh, OLEHUBATH HH(POPMALIHIO, IIPEICTABIEHHYIO B TaOIHIIE, HAa CTONOYATOMH
JMarpamMMe, HHTEPIPETUPOBATh NIPECTaBICHHBIE JaHHbIE, HCIIOIL30BaTh JaHHbIE IIPH PEIICHHUH 3a/1ay.

HaFJlﬂHHaﬂ reomMeTpusi
[Tonp3oBaTbCs FCOMCTPUYCCKUMHU ITOHATUSAMU: TOUYKA, IpsAMas, OTPE30K, Jy4, YroJl, MHOIOYIrOJIbHUK,

OKPY>XHOCTb, KPYT.

IIprBOAMTE IPHMEPEI 0OBEKTOB OKPYIKAIOIIEr0 MUPa, UMEIOLIHX (OPMY U3yYEHHBIX
reoMeTpUYecKux Quryp.

Hcnone30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C YITIAMHU: BEPIIMHA CTOPOHA; C MHOTOYTOJbHHUKAMHU:
yroll, BEpLIMHA, CTOPOHA, IHarOHab; C OKPY)KHOCTBIO: paJilyC, AUAMETP, IEHTP.

M306paxaTh H3y4eHHbIE reoMeTpHYeckre GUryphl Ha HETMHOBAHHOM U KJIeTYaToi Oymare ¢
IIOMOIIBIO HUPKYJIS U JINHEUKH.

Haxomute JUIHHEI OTPE3KOB HEMTOCPEACTBEHHBIM H3MEPEHHUEM C MOMOLIBIO JINHEHKH, CTPOUTH
OTPE3KHU 3aJaHHOH JUIMHBI; CTPOUTH OKPYXXHOCTB 3aIaHHOTO Pajnyca.
Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHHUKA, KBAIpaTa /Ul UX TIOCTPOEHHSI, BBIYUCIIEHUS
IUIOIIAAU ¥ IEpUMETpa.

BeruncsATh NEpUMETp U IUIOIaab KBaJIpaTa, IPsIMOYTOJIbHIKA, QPUTYDP, COCTABJICHHBIX M3
NPSAMOYTOJIBHAKOB, B TOM 4HCIIE (GUTYD, H300paKEHHBIX Ha KJIETYaTon Oymare.



[Tonb30BaThes OCHOBHBIME METPHUYECKAMH € THHHITAMH M3MEPEHHUS JJIMHEI, IIIOIA/IH; BEIPAXKaTh
OZIHM €[MHHUIIbI BEIMYUHEI Yepe3 JApyTHe.

Pacnosnasats napasiesnenunes, Ky6, HCIOIB30BATH TEPMUHOJIOTHIO: BEPIIMHA, peOpo IPpaHb,
M3MEPEHHS; HAXONUTh H3MEPEHHS NapaJllelienuena, Kyoa.

Berunciars 06sEM KyOa, apannesenunesa no 3aqanHbM U3MEPEHHSIM, I10JIb30BATHCS €IUHUIIAMH
H3MEpeHHs 00bEMa.

Pemate Hecnoxupie 3a]a41 Ha UBMEpPEHUE TF€OMETPUYCCKHUX BEJIMYUH B IIPAaKTHYECKUAX CUTYyalHsIX.
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IIOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka Koau4yecTBo yacos Hdara Buasi, popmbl
n/n H3Y4YeHH | KOHTPOJIA
BCEI | KOHTPOJIbHBI | NPAKTHYECKH | o
0 € paboThI € padoThI
1. | Psan matypanbHbIX yncenu | 1 0 1 YcTHBIH onpoc
o HYIIb

2 Jecstuunas cucrema 1 0 1 Tectupopanue
3alUCH HATypaTbHBIX
gucell. PuMckas Hymepanus

3 YreHue U 3amuch 1 0 1 [TucpMeHHBIH
HaTypaJIbHBIX YHCEJ. 3alKCh KOHTPOJIb
yucia B BUJE CYMMBI
pa3psAIHBIX CllaraeMbIX

4 CpaBHeHMe HaTypaIbHBIX 1 0 1 YcTHBIH ompoc.
qucen ITucemenHbIi

KOHTPOJIb

5 CpaBHeHHE HaTypaIbHEIX 1 0 1 [TuceMeHHBIH
qucell. Pemenue 3amay ¢ KOHTPOJIb
IIPaKTHYECKUM
coJiepXKaHueM

6 OxpyrieHue HaTypaIbHBIX | 1 0 1 YcTHBI onpoc
YHCel

7 BxonHas KOHTpoJIbHAS 1 1 0 KonTponsHas
pabora pabora

8 Touka. [Ipsmast. Jluauu HA | 1 0 1 YeTHbli onpoc
IUIOCKOCTH

9 Oxpy»XHOCTB U KPYyT 1 0 1 YcTHbli onpoc

e

10 | Ilpaxtuueckas pabora (Ha 1 0 1 IIuceMeHHBIN
KJeTyaroi Oymare) KOHTPOJIb
“ITocTpoeHnue yzopa u3
OKpY>XHOCTH

11 | Jlyu u oTpe3oxk 1 0 1 [TucemeHHbIH

KOHTPOJIb

12 | Jlnuna otpe3ka. ExuHumb! 1 0 1 ITuceMeHHBIH
U3MEPEHHUS JITHHBI KOHTPOJIb

13 | CpaBHeHHE OTpE3KOB 1 0 1 CamooneHnka ¢

HCIIOJIb30BAaHUE
M«OIIEHOYHOTO
JIACTa




14 | KoopauHartHas mpsimasi. [TucpmeHHbBIH
[Mxamnsi KOHTPOJIb

15 | KoopauHatel TOUKH ITucbMeHHBII

KOHTPOJTb

16 | HarypanbHble yncia Ha [TucemeHHBIH
KOOPIAMHATHOM NPSIMOU KOHTPOJIb

17 | Pemenue noruveckux 3amay VYcTHBIH onpoc

18 | OboOmmenue u KOHTPOJIB KontponbHas
3HaHUi 10 TeMaM pabora
“HarypanpHble yncia” u
"JIunuu Ha maockocTy"

19 | JleiicTBue CIOKEHHS. IIrceMeHHBIH
KomnoneHTs! KOHTPOJIb
neiicteus. Haxoxenue
HEH3BECTHOI'O0 KOMIIOHEHTA.

Crno)xeHre MHOTO3HAYHBIX
HaTypaJbHBIX YUCE

20 | IlepemectutensHOE U YcTHbl# onpoc.
coyeTaTelIbHOE CBOMCTBA [TucemeHHbIH
crnoxxenusi. CBOMCTBO HyJIs KOHTPOJTb.
pu
cnoxenud. Mcnons3oBanue
OyKB /I CBOMCTB
apu(pMeTHIEeCKUX NeHCTBHIA

21 | Pemenwue 3amay u [TucemeHHbIH
yIpakHEHU# Ha KOHTpOJIb
IpUMEHEHHE
[IEPEMECTUTEIBHOTO U
COYeTaTeIbHOr0 CBOHCTB
CJIOKEHUS

22 | BrlunTaHue Kak IeiCTBHE, VYcTHBI omnpoc.
oOpartHoe [TucemeHHBIH
cnoxeHuo. KoMmoHeHTh KOHTpOJIb
nericteus. Haxoxnenue
HEH3BECTHOIO KOMIIOHEHTA

23 | BrlyuTaHHE MHOTO3HAYHBIX [TucemeHHBIH
HaTypaJbHBIX YHCEI KOHTPOJIb

24 | PemeHue TEKCTOBBIX 3a1ay [TuceMeHHBIH
apu(pMETHIECKUM CIIOCOO0OM KOHTPOJIb




25 | Pemrenue TEKCTOBBIX 3a1ay C [TucpmeHHbII
IIOMOIIBIO CIIOXKEHHS KOHTPOJIb.
BBIYUTAHHUS

26 | O6o6meHne 1 KOHTPOJIb IO KonTponsuas
teme “CrnoxxeHue u pabora.
BBIYHTAHUE HATYPaJIbHBIX

. gucen”’

27 | JleficTBHE YMHOXEHHE. YerHbl onpoc.
KoMmnoHeHTE! neficTBus. [TuceMeHHBIH
Haxoxnenue HenssecTHOrO KOHTPOJIb.
KOMIIOHEHTA.

ITepemecturensHoe u
coueTaTelIbHOe CBOMCTBA
YMHO)KEHHS.
Hcnonb3oBanue GykB 1is
CBOMCTB apu(pMETHUECKHUX
JeHCTBHI
28 | YMHOXXeHHE MHOIO3HAYHBIX [TuceMeHHBIH
" HaTYpaJIbHBIX YHCEIl KOHTPOJIb.

29 | YMHOXeHHEe MHOTO3HAYHBIX [TucemenHbIH
HaTYpaJIbHBIX KOHTPOJTb.
yucesn. CBOHCTBa HyJIs U
€IMHULBI IPH YMHOXKEHUH

30 | PacmpenenurensHoe [TuceMeHHBIH
CBOMCTBO KOHTPOJIb.
YMHOXEHHS.

Hcnonb3oBanue OykB i
CBOICTB
apu(MeTHYeCKuX NeHCTBHIH
31 | PacnpenenurensHoe ITncemeHHbBII
~ CBOKMCTBO KOHTPOIJIb.
yMHOxeHus. [Ipumenenune
IIPY BBIYUCIIEHHUSX

32 | KBagpar u xy6 uucia YerHslii ompoc.

33 | CreneHns ¢ HaTypaIbHBIM VYerHslit ompoc.
IoKa3zarejieM [TucemeHHBIIH

KOHTPOJIb.

34 | JleneHue Kak neHCTBHE, [TuceMeHHbBIH

obpatHoe KOHTPOJIb.

YMHOXXeHHIO. KOMIOHEHTEI
neiictBus. Haxoxxnenue
HEHU3BECTHOTO KOMIIOHEHTA




3amaud Ha yacTH

35 | JleneHre MHOrO3HAYHBIX [IuceMeHHBIIH
qucen KOHTPOJIb.

36 | [enenue ¢ ocraTkoM [IuceMeHHBIH

KOHTPOJIb.

37 | JlemeHue ¢ OCTaTKOM. [TuceMeHHBIH
Pemenue 3anau ¢ KOHTPOJIb.
IIPaKTHYECKUM
coZiepXKaHHeM

38 | Jlemutenu U KpaTHBIE YHCIIA VYcrHBIi onpoc.

ITuceMeHHBII
KOHTPOJIb.

39 | Ilpu3naku geIMMOCTH Ha 2, ITucoMeHHBII

5,10 KOHTPOJIb.
40 | Ilpu3Haku NeTMMOCTH Ha 3, ITuceMenHBIH
9 KOHTPOJIb.

41 | IlpocTele U coCcTaBHEIE YerHslit ompoc.

qucia Camoonenka ¢
UCIIOJIb30BaHHE
M«OIEHOYHOTO
JIHCTaY.

42 | Pa3noxeHue ynciia Ha VYernslit onpoc.
IIPOCTBIE MHOXKHTEIIN ITuceMeHHBII

KOHTPOJIb.

43 | YucnoBble BBIPAKEHHUS. ITucemMeHHBII
YTeHue u cocTaBiIeHHE KOHTPOJIb.

44 | TlpeoGpa3oBaHue YHUCIOBBIX [TuceMeHHbIH
BBIpXKEHU KOHTPOJIb.

45 | PemeHne TEKCTOBBIX 3a1a4. [IpakTuyeckas
Hcnonp3oBanue npu pabora.
PEIIEHUH 3a1a4 TaOJIHI] U
cXeM

46 | TlopsmoK BHIIOJHEHHUS [TuceMeHHBII
JNENCTBUNA IIPU BEIYUCIICHUHI KOHTpPOJIb
3HAa4YEeHHUS YUCIIOBOIO

 BBIp2XKEHHS
47 | PemeHue TEKCTOBEIX 3a/au. [TuceMeHHBII

KOHTPOJIb.




48 | IlpeoOpa3zoBaHHe YHCIOBLIX VYcTHBI ompoc.
BBIpQXXEHUH NIPU ITuceMeHHBIN
BBIITOJIHEHUU IEUCTBUH CO KOHTPOJIb.
CKOOKaMH B BBIYUCIICHHUAX
YHCJIOBBIX BBIPAKEHUUN

49 | PemeHne TEKCTOBBIX 3aj1a4. [TucemeHHBIIH
3amaud Ha IBHXKEHHE KOHTPOJIb.

CamooueHka ¢
UCIIOB30BaHHE
M«O1eHOYHOTO
JHCTa

50 | PemeHue TEKCTOBBIX 3a/1a4. [TucemeHHBII

CocraBrieHne BbIpaXkKeHHUs KOHTPOJIb.
Camoorienka ¢
UCIOJIb30BaHHE
M«O1eHOYHOrO
JIUCTa»

51 | O6o6meHne u KOHTPOJIb 10 KonTtponbnas
TeMe “YMHOXEeHHE H pabota

. IelIeHHe HaTypalbHBIX
qucen”’

52 | Jlomanas. U3mepenune VYcTHBIi onpoc.
JUIMHBI IOMaHOU

53 | VYrusl. Buger yrios VYcTHBIi omnpoc.

54 | UsmepeHue yrios YcTHbll onpoc.

[TucerMeHHBIH
KOHTPOJIb.

55 | Usmepenwue yrios [TuceMeHHBIH
KOHTPOJIb

56 | CpaBHeHHE yrioB [TuceMmeHHBIIH
i KOHTPOJIb

57 | IlpakTuueckas [TpakTuyeckas
pabota“TlocTpoenue yrios” pabota

58 | Homu YcTHBIH ompoc.

[TucrmeHHBIH
KOHTPOJIb
59 | JlpoOb xak crioco6 3ammcu VYcrHBIi onpoc.

YaCTH BCJIIMYUHBI

ITuceMeHHbBIH
KOHTPOJIb




60

OOBIKHOBEHHBIE IPOOH.
[IpakTyeckue 3amaym,

" cozieprKaIlue I0JH U IpoOH

VYcTHBI ompoc.
[TucrmeHHBIIH
KOHTPOJT.

61 | OObIKHOBEHHBIE IPOOH. VYerHblit onpoc.
N3o6paxenue [TucemeHHBIIH
OOBIKHOBEHHBIX Jpodei KOHTPOJIb.
TOYKaMHU Ha KOOPJIUHATHOM
IpsAMOi
62 | OOBIKHOBEHHBIE APOOU YCTHBIH onpoc.
Camoonenka ¢
HCIIOJIb30BaHHe
M«OLEHOYHOTO
JTHCTay

63 | OcHOBHOE CBOMCTBO Ipo6H YcTHBIH ompoc.
ITucepmenHbI
KOHTPOJIb

64 | OcHOBHOE CBOMCTBO Ipo6H YcTHBIl ompoc.
[TucemeHHBIH
KOHTPOJIb.

65 | IlpuBenenue qpobu K [TucemeHHBII
HOBOMY 3HaMEHATEII0 KOHTPOJIb.

66 | IlpuBenenue npobu x [TucemeHHBII
HOBOMY 3HAMEHATEJTIO KOHTPOJIb.

67 | Pemenue TeKCTOBBIX 3a1ad4, ITuceMeHHBIH

. cCoziepKaluX ApoOH KOHTPOJIb.

68 | Coxkpamenue apobeit YcTHBIH ompoc.
[TucemeHHBIH
KOHTPOJTb.

69 | Coxkpamenue apobeit ITuceMeHHBII
KOHTPOJTb.
Camoornenka ¢
UCIIOJIb30BaHHE
M«OLEHOYHOTrO0
JHCTaY.

70 | CpaBHenue apobeii [TuceMeHHBIIH
KOHTPOJIb.

71 | CpaBHenue apobeii. [TuceMeHHBIH
Pemenue 3amau ¢ KOHTPOJIb.

IIPaKTHYCCKUM
COACPXKaHUEM




72

[TpaBunbHEIE U

YerHslit onpoc.

HETIpaBUIIbHBIE IPOOH ITucemMeHHBII
KOHTPOJTb.

73 | IlpaBuibHbIE U ITucemenHbII
HENIPaBUIIbHBIE TPOOH KOHTPOJIb.

74 | CmemaHHbBIe 1poOH VYerHslit onpoc.

[TucemenHbBINH
KOHTPOJIb.

75 | IlepeBon HempaBHILHOM VYerHblii onpoc.
JpOOH B CMEIIaHHYIO [Tpaktuyeckas

pabora.
76 | IlepeBox HempaBHIIBHOM Yernslit onpoc.
IpoOH B CMEIIAHHYIO U ITiuceMenHbII
obpatHO KOHTPOJTH
77 | PemeHue npakTu4eckux u ITuceMeHHbII
IIPUKJIAIHBIX 33144 KOHTPOJIb
78 | OGobmIeHHe U KOHTPOIIB TI0 Konrtponbhas
Teme “Jlomu u 1pobu” pabora
79 | MHOrOyronsHuKH. YerHblif ompoc.
Tpeyronpuuk. [TnceMeHHBIH
YeTbIpexyroapHuK KOHTPOJTb
80 | PaBenctBo ¢uryp Vernslit onpoc.
ITuceMeHHBII
KOHTPOJTb

81 | Ilepumerp TpeyronpHHKa YeTHblit onpoc
[TucemeHHbIIH
KOHTPOJIb

82 | Ilpamoyromsuuk. KBampar. YerHslii ompoc.
CaoiicTBa CTOPOH U yIIIOB [TuceMeHHBIH
NPSAMOYIOJIbHHUKA, KBaapara KOHTPOJIb.

83 | IlpsmoyromsHuk. Ksanpar. YcrHslit onpoc.
ITocTpoenus Ha kieryaToit ITuceMeHHBIH
Oymare KOHTPOJIb

84 | Ilpaktuueckas paborta IIpakTuueckas
“IlocTpoennue paborta.

IPSMOYTOJIBHHKA C
3aJlaHHBIMH CTOPOHAMU Ha
HEJIMHOBaHHOI Oymare”




85

[Inomans u nepumeTp

VYcTHBI# ompoc.

IPSIMOYTOJIFHUKA, ITnceMeHHbBII
KBagpara. EquHUIE! KOHTPOJIb
" M3MEpEHHs IIOIA K

86 | Inomanu ITucemeHHbI
MHOTOYTOJIbHUKOB, KOHTPOJIb
COCTaBJIEHHBIX U3
IPSIMOYTOJIEHUKOB

87 | PeueHue nmpakTUYECKHX [IuceMeHHbIH
3a/1a4 Ha HaXO0XKIECHUE KOHTPOJIb
IUTOIIAI¥ MIPSIMOYTOJIbHUKA,

KBaJpara, IepuMeTpa
MHOT'OYTOJIbHHKA
88 | OO6obmeHne u KOHTPOJIb O KonTponenas
"~ TeMe “MHOroyroJbHUKA” pabota

89 | CnoxxeHue U BEIUUTAHUE VYcTHbI# onpoc.

OOBIKHOBEHHBIX Apobeit [IuceMeHHBIN
KOHTPOJIb.

90 | CnoxxeHue U BEIYUTAHHE ITuceMeHHBIH
OOBIKHOBEHHBIX JApobeit KOHTPOJTb.

91 | CnoxxeHne U BEIYATAHUE ITuceMeHHBIH
O0OBIKHOBEHHBIX Apobeit KOHTPOJIb.

CaMooI11eHKa ¢
HCIIOJIb30BaHHUE
M«OLIEHOYHOTO
JINCTay.

92 | CnoxeHue U BRIYUTAHHE VYcTHbIii onpoc.
OOBIKHOBEHHBIX ITucemenHsbIH
npobeii. Perenue KOHTPOJIb
TEKCTOBBIX 3aJad,
coZeprkaIux qpoodu

93 | Crno)XeHue U BEIYUTAHUE [TuceMeHHBIH
OOBIKHOBEHHBIX KOHTPOJIb.
npobeit. Pemenue
TEKCTOBBIX 3a/ad,
cozepKalux apobu

94 | YMHOMXeHuEe OOBIKHOBEHHOU YcTHBIH ompoc.
IpoOH Ha HaTypaJIbHOE [TuceMeHHBIH

. YHCJIO KOHTpOJIb.

95 | YMHOXeHuEe OOBIKHOBEHHOU ITuceMeHHBIH

Ipobu Ha HaTypaIbHOE KOHTPOJIb.

YUCIIO




96 | YMHOXeHHe YcTHbli onpoc.

OOBIKHOBEHHBIX APOOEH. [TuceMeHHBII
KOHTPOJIb.

97 | YMHOXeHHE [TucemMeHHbIH
OOBIKHOBEHHBIX Jpobeii KOHTPOJIb.

98 | YMHOXeHHe VYernslit onpoc.
OOBIKHOBEHHBIX IPOOEii. ITuceMeHHBIH
Pemenune KOHTpPOJIb.
TEKCTOBBIX 3a1a4,

" comepiKaumx
OOBIKHOBEHHEIE Ap0OH

99 | YMmHOXeHHE ITuceMeHHbIH
OOBIKHOBEHHBIX JPOOEii. KOHTPOJIb.
Yucnosle
BEIPA)KEHUS, COTEPIKAIIIHE
YMHOXEHHE OOBIKHOBEHHBIX
Ipobeit

100| VYmHOXEeHHE VYerHBIi ompoc.
OOBIKHOBEHHBIX JPOOEii. [TuceMeHHBIH
Pemenue KOHTpOJIb.
TEKCTOBBIX 33134,
coJiepxKaIux
OOBIKHOBEHHBIE IpOOH

101| YmMHOXeHHE npobeii. [TucemeHHbII
Pemenue TekcToBeIX 3a1a4, KOHTPOJIb.
coliepKaIux
OOBIKHOBEHHBIE POOH

102| BsaumHO oGpaTHBIE 1po6H VYcTHBIi onpoc.

[TucpmeHHBIH

KOHTPOJTb.
103| Bsaumuo oGparHsle npobu [TuceMeHHBIH

KOHTPOJIb.

104| Jlenenue 0OBIKHOBEHHOMH VYcTHBI ompoc.
JIpoOH Ha HaTypallbHOE [TuceMeHHBIH
YHCIIO0 KOHTPOJTb.

105| Jlenenue 0OBIKHOBEHHOM [TuceMeHHBIIH
AIpobU Ha HATypaJIbHOE KOHTPOJIb.
yhucno. Pemenne
IIPAKTHYECKUX U
IPUKJIATHBIX 3a]1a4

106| Jlenenue 0GBIKHOBEHHBIX [TucemMeHHBIH
Ipobeit KOHTpOIJIb.
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Jlenenne 0OBIKHOBEHHBIX
npobeit. Pemmenue 3anay Ha
JiefieHre 0OBIKHOBEHHBIX
Ipobeit

VYcTHBIH onpoc.
ITuceMeHHBIH
KOHTPOJIb.

108

Jlenenne 0OBIKHOBEHHBIX
npobeit. Yucnossre
BBIPa)KEHUS, COTEPIKAIIHE
JiefeHue 0OBIKHOBEHHBIX
Ipobei

VYcTHBI onpoc.
[TuceMeHHbIH
KOHTPOJIb.

109| Pemenue TeKCTOBBIX 33124 VYeTHbIi onpoc.
Ha HaXOX/ICHUE 9aCTH [TucemMeHHBIIH
IEJIOT0 KOHTPOJIb.

110| Pemenue TeKCTOBBIX 3a1a4 [TucemeHHBIH
Ha HaxOXIEHHUE IIEJIOr0 110 KOHTPOJIb.
€ro YacTH

111 OcHoBHEIE 3a1aun Ha [TuceMeHHBII
Ipobu KOHTPOJIb.

Camoornenka ¢
HCIONIE30BaHHE
M«OUEHOYHOr 0
JUCTay.

112| YucnoBble u OyKBEHHBIE [TuceMeHHBIH
BBIPQXKEHUS, COJIEPIKaIIIHe KOHTPOJIb.
OOBIKHOBEHHBIE APOOH. CamooneHka ¢
VrpoleHue BeIpaKeHHIA UCIIOJb30BaHHE

M«O1ueHoYHOrO
JIHCTay.

113 O6obmIeHre U KOHTPOJIb 110 KonTponbuas
Teme “JleiicTBus ¢ pabora.
OOBIKHOBEHHBIMU ApOOIMHU”

114| MHOrorpaHHHKH. VYeTHbll onpoc.

115| IlpsmoyronbHEIi YcTHbI# onpoc.

napasulesIeI e I. ITucrmeHHbI#H
N3ob6paxxenue KOHTPOJIb.
IPSIMOYTOJIBHOTO
napasuiesienurnena

116

Pa3BépTky npsaMoyroasHOro
napajienenunena

VYcTHbI onpoc.
[TpakTuyeckas
paborta.




117 Ky6. U3o6paxenue kyba. VYcrHeIit onmpoc.
Pa3peprka kyba ITuceMeHHBIIH
KOHTPOJIb.

118| Co3nmanue moneneit YcTHBIN ompoc.
MHOI'OTPaHHUKOB (U3 IIpakTiyeckas
Oymaru, mpoBOJIOKH, pabora.
IUTACTHJIMHA U JIP.)

119| TIlonsarue o6béma. Enuauiel VYcrhBIit onpoc.

U3MepeHus 00pEMa ITucemeHHBII
KOHTPOJIb.

120 O6béM kyba u VYcrTHBIi ompoc.
IPSIMOYTOJIBHOTO ITucemeHHbIH
napaJulesenumneia KOHTPOJIb.

121| TIpaktuueckas pabota o KonTponbhas
teMme “Ilnomane paborta.
IIOBEPXHOCTH Kyba u
IPSIMOYTOJIBHOTO
napajuienenuneaa”

122| 122. JlecaTuynas 3amnuch VYernslit onpoc.

JPOOHBIX YHCET [TucemeHHBIIH
KOHTPOJTb.
123 123. JlecatuyHas 3amuch [TucemeHHBIH
JIPOOHBIX YHCET KOHTPOJIb.
124| 124. 3anuce u yreHue VYcTHBIi ompoc.
JECATUYHBIX Opodeit [TucemMeHHBII
KOHTDOJIb.

125| Pemenue npakTuyeckux u VYcrTHBI ompoc.
IIPUKJIAIHBIX 337134, [TucemenHbII
COJIEpIKAIUX IeCATHYHBIE KOHTPOJIb.
pobu

126| Pemenwue npakTuyeckux u [TuceMeHHBIH
NPUKJIAIHBIX 33124, KOHTPOJIb.
coJiepaIux CamoomneHka ¢

_ IIPEACTaBICHHUE JaHHBIX B HCTIOJb30BaHHE
BUJIE TaOTUIT M«O1ueHoYHOTO
JHCTaY.

127| PeeHue npakTHYECKHUX U [TucemeHHBIIH
IPUKJIAHBIX 3374, KOHTPOJIb.
coJiepKaIux
IpEJCTaBICHHE JaHHBIX B
BHUJIE CTOJIOUATHIX JHArpaMM




128| Pemenue npakTu4yeckux [TrceMeHHBIH
3aj1ad, CoIepIKaIIiX KOHTPOJIb
OOBIKHOBEHHBIE U
JIECSITUYHBIE APOOH
129| H3obpaxxeHue necsaTHUHBIX VYerHslit onpoc.
. Apobeit ToukamMu Ha [IuceMeHHBIIH
YHUCJIOBOM IIPSIMOi KOHTPOJIb
130| MW3oOpaxkeHue HeCATHYIHBIX YcrHBIH onpoc.
npobelt ToukaMu Ha [TuceMeHHBIN
YHCIIOBOM MPSMO KOHTPOJIb.
131| CpaBHeHHe OeCITUYHBIX VcTHBIH ompoc.
npobeit ITucermMeHHbIH
KOHTPOJIb.
132| Pemenue nmpuKIagHbIX ITuceMeHHbIH
3a7ja4 ¢ UCII0JIb30BaHUEM KOHTPOJIb.
CPaBHEHHUS JAECATHYHBIX
Ipobeit
133| Pemenue nmpakTHYECKHX U [IuceMeHHBIH
NPUKJIAIHBIX 337134, KOHTPOJIb;
CoAeprKaIluX JeCITUYHBIE CamooneHka ¢
Ipobu UCII0JIb30BaHUE
M«O1LEeHOYHOTO
JIUCTay;
134| Cnoxenue U BEIYUTAHHE YcTHBI# ompoc.
JIECATUYHBIX Opo0ei [TuceMeHHBIH
KOHTPOJIb.
135| CnoxxeHue ¥ BIYHTAHHE YcTHBI onpoc.
JECSITUYHBIX Apobeit [TucermeHHbI#H
KOHTPOJIb.
136| CrnoxeHue U BEIYMTAHHE [TuceMeHHBIIH
JIECATUYHBIX KOHTPOJIb.
nIpobeii. Pemmenue
TEKCTOBBIX 3314,
coJiepKaIux
JECSITUYHBIE IpOOHU
137| PeleHue npakTHYECKUX U YcTHbIl omnpoc.

MPHUKIAIHBIX 3a/1a4 C
HCIIOJIb30BaHUEM CIIOXKSHUSI
M BBIYMTAHHS JECATUIHBIX
Ipobeit

[TuceMeHHBIH
KOHTPOJIb




138)

Pemenne nmpaktuyeckux u
IPUKJIAJHBIX 33]1a4 ¢
HCIIOIb30BAaHUEM CJIOKEHUS
U BBIYMTAHUS JECATHYHBIX
npobei

ITuceMeHnHBIH
KOHTPOJIb.

139| YMHOXeHHe IecaTHYHOI VYerHslit ompoc.
apo6u Ha 10, 100, 1000 u [TuceMeHHBIH
T.I KOHTPOJIb
140| YMHOXeHHE fecATUUHON VYerHslii ompoc.
npobu Ha 0,1, 0,01, 0,001 u IInceMeHHBbIM
T.J KOHTPOJIb
141| VYMHOXeHHE NECATHYHBIX VYerHslit onpoc.
nIpolei IIuceMeHHBIH
KOHTPOJIb
142| YMHOXEHHE NeCATHYHBIX VYcrherit onpoc.
Ipobeii. Pemmenne Camoornenka ¢
TEKCTOBBIX 3a/1a4 HCIIOJIb30BaHHE
M«OLEHOYHOTO
JIHCTay;
143| Jlenenue mecsaTHYHBIX VYcTHBI onpoc.
Ipobeit Ha HaTypabHOE [TuceMeHHBII
YHCIIO KOHTPOJIb
144| Jlenenue necaTu4HbIX [TucemMeHHbIH
- Ipobeil Ha HaTypalibHOE KOHTPOJIb;
YHCIIO
145| Jlenenue necatudHoif VYcrHBIi ompoc;
npobeit Ha 10, 100, 1000 u IInceMeHHBIM
T.J KOHTPOJIb
146| [lenenue mecsatuyHOi YcTHBIR onpoc.
npobeit Ha 0,1, 0,01, 0,001 u ITuceMenHBI
T.J KOHTPOJIb
147| Jlenenue necsATHYHBIX VYcTHbIii onpoc.
Ipobeit [TuceMeHHBIIH
KOHTPOJIb
148 Jlenenue necaATHYHBIX [TuceMeHHbIiH
apobeit KOHTPOJIb
149| Jlenenue necsTHYHBIX [TuceMeHHBIIH
npo0eii. Pemenue KOHTPOJIb

TCKCTOBBIX 3a1a4




150

Pemenne MIPaKTUYCCKUX U

YcTHBIH onpoc.

IIPUKIJIQHBIX 33719 ¢ [TucemeHHBIIH
UCIIOJIb30BAaHUEM JICJIEHHUS KOHTPOJIb
JIECSITUYHBIX Ipo0eit

151| Jlenenue mecATHYHBIX [IuceMeHHBIiH
npobeii. Pemenue KOHTpOJIb;

- TEKCTOBBIX 3a4a4

152| OxpyriieHue AeCATHYHBIX CamooneHnka ¢
npoOeit UCIIOJIb30BaHHe
M«OI11eHOYHOrO
JHcTa
153| OxpyrieHue necITHYHbBIX YcTHBI onpoc
npobeit Camoonenka ¢
UCIIOJIb30BaHHE
M«O1eHOYHOTO
JUCTa»
154| Peruenue npakTuyeckux u [TucbMeHHbBII
NPUKJIaJHBIX 337249 Ha KOHTPOJIb
OKpYTIJIEHHE JIeCATHYHBIX
pobeit
155| Pemenue TeKCTOBBIX 3aad, ITuceMenHbBIH
coieprKaIux qpoou KOHTPOJIb
156| Pemrenue TeKCTOBBIX 3a1a4, [IpaxkTuueckas
coJepKalux Ipoou pabota
157| PemeHune TeKCTOBBIX 3a1ay, YcTHBI onpoc
COZIEpIKaIUX 3aBHCUMOCTb, [TucemeHHBIH
CBSI3BIBAIOIINE BEJIMYHHBIL: KOHTPOJIb
IIeHa, KOJIMYECTBO,
CTOUMOCTH
158| Pemrenue 3ama4 nepeGopom [TuceMeHHBIIH
BCEX BO3MOXKHBIX BapUAHTOB KOHTPOJIb
159| O6obimenne u KOHTPOIIB 1O Kontponbhas
Teme “JlecsaTuynble 1po6u” paboTta
160| IToBropenwue u 0606IIEHHE. [IuceMeHHBIH
JlelicTBUS ¢ HaTypalbHBIMH KOHTPOJIb

qucliaMu




161| IloBTopenue u oboOmmeHwue. | 1 0 1 [TucemMeHHBIN
Yucnossle u OyKBeHHbBIE KOHTPOJIb
BBIpa)KEHUS, TIOPSIIOK
JEeMCTBUM, HCIIOJIL30BaHUE
ckobok. YrpolieHue
BBIpOKEHUI
162| TloBTopenue u obobmenue. | 1 0 1 IIuceMeHHBIN
OxpyrieHue HaTypaTbHBIX KOHTPOJIb
qrce, JeCITUYHBIX Apodeit
163| IloBTopenue u o6obmenue. | 1 0 1 [TuceMeHHBIIH
OOBIKHOBEHHBIE KOHTPOJIb
JIpobu
164| IloBTropenue u o6obmenue. | 1 0 1 [TuceMeHHBIH
- Pemenune TeKCTOBBIX 3a/1a4, KOHTPOJIb
cozep)kamux Apoou.
OcHoBHBIE 3a/1a4 Ha ApOOH
165| IloBTopenue u o6oOmenue. | 1 0 1 [TucemeHHBIH
Pemenue TekCTOBBIX 3a1a4 KOHTPOIb
Ha JBUIKEHHE, TIOKYTIKH,
paboty
166| IloBTopenue u o6oOmenue. | 1 0 1 [TucemeHHBIN
CnoxxeHue U BEIYUTaHUE KOHTPOJIb
JIECATHYHBIX Ipobeit
167| IloBropenue u o6obmenue. | 1 0 1 [TucsmeHHBIH
YMHOXEHHE U JAeNIeHue KOHTPOJIb
" IECSATHYHBIX Ipobeit
168| IloBTopenue u obobmenue. | 1 0 1 [TuceMeHHBIN
Pemenue TekcTOBBIX 3a/1a4 € KOHTPOJIb
IPAKTUYECKUM CamoorneHka ¢
coZiep )KaHHEM UCIIOJIb30BaHHE
M«O1eHoYHOro
JIHCTa»
169| TloBropenue u o6obmenue. | 1 1 0 KonTtponbHas
HroroBast KOHTPOJIbHAS pabora
pabota"
170| IloBTOpenue u o6oOmenHue. | 1 1 0 TectupoBanue
ITonBenenue uroros CamoorneHka ¢
UCIOJIb30BaHUE
M«O1EeHOYHOT O
JIHCTa»
OBUIEE KOJIMYECTBO 170 | 11 159

YACOB I10 ITPOI'PAMME
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MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOLIECCA
YYEBHOE OBOPYJIOBAHUME

1. JIuneiika xnaccHas

2. TpeyronbHuUK KJ1accHBIN (45°, 45°)

3. Tpeyronsuuk knaccusii (30°, 60°)

4. TpaHCcnOpPTHP KJIACCHBIN

5. LlupKynb KJIaCCHBIN

6. Habop kiaccHOro HHCTpyMeHTa

7. Pynerka

8. Men Genprit

9. Men 1iBEeTHOM. .

Mopenu juist u3y4YeHus FeOMETPHYECKHX (DUTYp — YAaCTH LEJIOr0 Ha KPyre, TPUTOHOMETPUYECKHIT KPYT,

CTepPEOMETPHYHBIH HA0OP, HAOOPEI FEOMETPUUECKHX MOJeNeil i GUryp ¢ pa3BepTKOM.

[TeyaTHble MaTepuaisl 1/ pa3fauy Ha ypoKax — IOPTPETHI BHIAAIOMIUXCS yIEHBIX B 00JIACTH MAaTEMATHKH,
JHMIAaKTHYECKHE MaTepHaIbl 10 ajiredpe U reOMeTPUH, KOMIUIEKTHI Ta0JIHULI.

Texnuveckue cpencta 00y4eHus KOMIBIOTED TIPENOABaTeIsl, MyJIbTUMEIMHHBINA TPOEKTOP,
HMHTEpaKTUBHAs JTOCKA.

OBOPYJIOBAHMUE JUIsI TIPOBEAEHUSI IABOPATOPHBIX U TIPAKTUYECKHUX PABOT
. JIunelika knaccHas

. Tpeyronbuuxk kinaccHsrii (45°, 45°)

. Tpeyronbuuk kiaccHsrii (30°, 60°)

. TpaHcnopTHp KiaccHBIN

. [Tupkynp Ki1accHbIi

. Habop kyaccHoro uHCTpyMEHTa

. Pynetxa

. Men Genprit

. Men 1iBeTHOH.
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