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AHHOTaLMA POrPaAMMBbI

JlanHast mporpamma no maremaTtuke u coorBercTByromui e YMK «Cucrema
pa3zBuBatoniero ooyuenus /[.b. Onpkonuna - B.B JlaBbimoBa» u3Ha4YaibHO ObLIN
OPUEHTUPOBAHbl Ha JIEATEIBHOCTHBIA MOAXOJ B O00y4YeHUH (TeopeTHyecKue
MOJIOKEHUS 3TOM HayyHOU 1Kokl jeraud B ocHoBy GI'OC HoBoro nokoneHus). IT1o
O03HAayaeT, 4YTO OHM MO3BOJNAT peanu3oBaTh weau U 3agaun PI'OC, nockonbky
OPHUEHTHPOBAHBI KAK HA JOCTHKEHHUE NMPEIMETHBIX, TUYHOCTHBIX U METAIPEIMETHBIX
pe3ysnbTaToB, Tak W (KakK CleICTBUE) Ha (POPMUPOBAHHME Pa3HBIX KOMIIETEHUUN
MJIAAIIMX LIKOJbHUKOB, OMNHUPASICh NPU ITOM HA MCTOPUYECKUM MOAXOA TIpHU
U3YYEHNUH OCHOBHOI'O MAaTEMAaTHYECKOTO MOHATHSI — MOHATHS YHMCIIA.

JlanHass mporpaMMa HampaBlieHa Ha (OPMUPOBAHME TAaKOTO HaIpPaBICHUS
(YHKIMOHAIBHON IPaMOTHOCTH, KaK MaTeMaTHuecKasi TpaMOTHOCTb.

IMosicHuTEILHASA 3aNIUCKA

OCHOBHBIMHU HEJSIMM U3yU€HUA Kypca «MaTtemaTukay sBISIOTCS:

- MareMaTH4eCKOe pa3BUTHE MJIAJIIEro IIKOJIbHUKA - (OpMUpOBAHUE
CIIOCOOHOCTH K HHTEIJICKTYaJlbHOU JIESATEIbHOCTH (JIOTUYECKOT0 W 3HAKOBO-
CUMBOJIMYECKOTO MBIIIJIEHUS ), TPOCTPAHCTBEHHOTO BOOOPaKEHUS, MaTEMaTUYECKON
peuH; YMEHHE CTPOUTh pACCYXKIEHUS, BBIOMpPATh apryMeHTallMIo, pa3inyaTh
000CHOBaHHbIE 1 HEOOOCHOBaHHBIE CYXICHUS, BECTH MOUCK MH(popMaIiu ((PpakTos,
OCHOBAHUU JUIs1 yHIOPAIOYEHUSI, BAPUAHTOB U 1P.);

- OCBOCHHME HAYaJbHbIX MAaTEMAaTHUYECKUX 3HAHUN - TMOHUMAaHUE 3HAYECHUS
BEJIMYMH U CIOCOOOB UX HM3MEPEHHUs, HCIOJIb30BaHUE apU(PMETHUYECCKHUX CIOCOO0B
JUTSL pa3pelieHusl CIOKETHBIX CUTYyaluii, OpMUpPOBAHUE YMEHHs peniaTh yuyeOHbIC U
NPaKTUYECKUE 3aJladyd  CpeJICTBAaMM MaTeMaTukd, paboTta C aJIropuTMaMu
BBITIOJIHCHUS apu(PMETHICCKUX JEHCTBUI;

- BOCIIMTAaHWE HHTEpPECAa K MaTeMaTHUKe, CTPEMIIEHUS MCIIOJIb30BaTh
MAaTEMaTHYE€CKHUE 3HAHUS B IOBCEHEBHOU KU3HU.

JIns nOCTMKEHUS ITTOCTABJIIEHHBIX LIEJEH M3Yy4YEHUs MAaTEMATUKH B Ha4daJbHOU
mkoine mno cucreme JI.b. OnpkonnHa — B.B. [laBbimoBa mporpammon
MPEYCMOTPEHO PEUICHUE CIECAYIOIMIUX 3a1a4:

- (OpMHPOBATH MPEICTABIICHUS O HATYPATHLHOM YHCIIC U JECATUYHON CUCTEME
CUMCIICHUS, BBITIOJIHEHHE apu(METHUECKUX omneparuil (CI0KeHHe, BBIYUTAHUE,
YMHOXEHUE U JIETICHUE) C HYJIEM U HATypaJbHBIMU YHCIIAMU;

- (hOopMHPOBATH MOHATHE BEIMYHUHBI (JUTMHA, Macca, BpeMs, TUIOMIalb, OOBEM H
Ip.), KaK 0 HEKOTOPOM CBOICTBE MPEAMETOB U SIBIICHUM OKpYKalolllel HAC JKU3HU, a



TaK)K€ YMEHHUS BBITIOJNHATH M3MEPEHMS] BEJIMYUH U COBEpUIATh C pPeE3ylbTaTaMU
U3MEPEHUN YEThIpE apUPMETHUECKUX IEUCTBUS;

- (opMHUPOBATH YMEHHUE peIIaTh MPOCTHIE (OMOPHBIE) 3a/1a4u, a 3aTEM U 3a/1a4u
0oJiee CIOXXHOM CTPYKTYPBI, NMPU STOM TEKCTOBBIC 3aJa4ll pacCMaTPUBAIOTCS Kak
3 PeKTUBHOE CPEACTBO PpAa3BUTHS y JI€Te MBIIUIGHUS U peud, padoTa
COMPOBOXKJAETCS  OOy4YeHHEM  CIYyIIaHWIO, TOBOPEHMIO, YTEHUIO, YMEHUIO
MPOJYKTUBHO Y4YacCTBOBAaTh B JHAJOre, CAMOCTOSTEIILHO OpPraHW30BBIBATH TMOUCK U
MIPOBEPKY PEIICHUS;

- (hopMHpOBaTH MPOCTPAHCTBEHHBIC MPEACTABICHUS, 3HAKOMUTh YUYaIlllUXCS C
[JIABHBIMU  T€OMETpUYECKUMHU (opMamMu (Hampumep, TPEYroJbHUKH, KpYTH,
KBaJpaThl W KyObl, OTPE3KU, YIJIBI U T.JA), U C TEOMETPUYECKUMH BEIUUMHAMU
(mMHOM, TI0IIaABI0, 00BEMOM);

- paboTaTh HaJ| YCBOGHHUEM HEKOTOPBIX OCHOBHBIX TOHSTHUM, CBSI3aHHBIX C
anreOpoil: BBIPAKCHMS, PAaBEHCTBA, HEPABEHCTBA (YMUCIOBOTO W OYKBEHHOTIO),
ypaBHeHUss ©u ¢Gopmyisbl, - (HOPMUPOBATH YMEHHUS TMPABWIBHO IOJb30BATHCS
MAaTEMATUYECKOU TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- pa3BUBAaTh HAaBBIKM BBHITIOJIHEHUS BEPOSTHOCTHBIX JKCIIEPUMEHTOB, cOopa
JAHHBIX, WX KiIaccUPUKamuMs W TpeJCcTaBlIeHHe B pa3Hou ¢dopme (TalauIlsI,
TyarpamMMmel, Tpadukn);

- BOCIIUTHIBATh MHTEPEC MJIAJIINUX IIKOJIBHUKOB K MaTEMAaTUKE, Pa3BUBATh UX
MaTeMaTHYEeCKUe CIIOCOOHOCTH  TOCPEACTBOM  PEIICHHS 3aHUMATEIbHBIX H
HECTaHAAPTHBIX 3a]1a4.

IlepeueHb y4eOHBIX MOCOOMIA JAJIS1 yHAIIIUXCSH:

1. Anexcannposa D.M. Matemaruka: yueOHuk s 1,2,3,4 K1accoB HavaabHOU
mkonbl. B 2-x kH. /9.U. Anekcanaposa. — M.: BUTA-TIPECC, 2012.

2. AnekcanapoBa J.M. PabGouas terpamps mo maremarwmke. 1,2.3,4 Kiacchl.
Kowmmnekt u3 nByx pabouunx tetpaneit. — M.: BUTA-TIPECC, 2016.

IlepeyeHb y4eOHBIX MOCOOMIA AJI51 yUUTEJISA:

1. Anexcannposa D.M. Matemaruka: yueOHuK 1 1,2,3,4 Ki1accoB HaYaJIBHOM
mkoubl. B 2-x kH. /9.W1.Anekcannposa. — M.: BUTA-TIPECC, 2012.

2. AnekcanapoBa O.M. PabGouas terpamp mo maremarwmke. 1,2.3,4 Kiacchl.
KommuniekT u3 nByx pabouux terpaaeit. — M.: BUTA-ITPECC, 2016.

3. Anekcannpona D.M1. Metoauka o0yueHus MaTeMaTHKE B HaYaIbHOU IIKOJIE.
1,2,3,4 xmaccel. (Cucrema JI.b.Onpxkonmna — B.B./laBeimosa). Ilocobue mis
yuutens. — M.: BUTA-TIPECC, 2004.



TexHnosorun o0y4yeHusi: MOJAEIUPOBaHUE, MHPOPMALMOHHO-KOMIIBIOTEPHBIE

TEXHOJIOTUHU, MpoOJieMHOE O0O0y4YeHHE, JHUYHOCTHO OPUEHTHUPOBAHHOE OOYy4YEHHE,

HUI'POBLIC TCXHOJIOTHH, TCXHOJIOTUA KPUTHYCCKOI'O MBIIIJICHUA, IIPOCKTHOC O6y‘—ICHI/IC.

Conep:kanmne y4eOHOIr o nmpoiuecca

1 knace
Paszpnen OcHOBHBIE TEMBI KoiunyecTBo TepMuHBI
4acoB
Paznen 1.| 1. Henocpeacresennoe | 66 yacos OTtpesox
Beigenenue CpPaBHEHME IPEIMETOB IO [TpstMmoyroabHUK
CRONCTB pa3HBIM MpU3HAKaM: KBampar
IpeAMETOB  uepes dbopme, 1BeTY, MaTepuany, Jnuna
JUIMHE (IIMpPUHE, BBICOTE), [[Inpraa
ux CpaBHCHHC. TUIOIIAIH, 00beMy, BricoTta
OtHolrenue KOJINYECTBY IBer
paBEHCTBA 1 | (KOMIUIEKTHOCTH o ®dopma
HEpaBEHCTBA COCTaBy 4YacTei), macce, Macca
PAaCIIOJIOKEHUIO Ha ITepumerp
MIIOCKOCTH u B ITnomans
npoctpancTee. CpaBHEHUE OKpYXHOCTh

MpeaMETOB  TIO0  3TUM
npuszHakaM. [lepumeTp kak
JUIMHA «TPaHULBD JI000H
IJIOCKOW TeOMETPUYECKOM
¢uryper.  Ilomarue o
PaBHOBEJIHMKOCTH u
PaBHOCOCTaBIEHHOCTH
¢uryp.  CymiecTBeHHbIE
pas3nuuus Mexy MpsSMOii,
JTy4OM, OTPE3KOM.
[IpencraBnenue 0
JIOMaHOM, yrie.
CpaBHeHue VTJIOB.
[Togbop mpenMeroB wiIn
reoMeTpuueckux  Quryp
0 33/IaHHOMY TPU3HAKY.
2. Mo nenupoBanue
OTHOIIICHWI paBEHCTBa U
HEPAaBEHCTBA MEXIY BEJIU
YUHAMH: TPEAMETHOE: ¢
MOMOIIBIO MOJIOCOK;
rpagudeckoe: a) C
MOMOIIBK  KOTUPYIOLIETO
pHucyHKa; 0) C HOMOIIBIO
OTPE3KOB; 3HAKOBOE: a) C
MOMOIIBIO 3HAKOB  «=»,
«#»; 6) ¢ moMoIbI OyKB
U 3HAKOB «=», «>», « B, A

PaBHOBenMKuE QUrypsl
PaBHOCOCTaBNEHHBIE (DUTYPBI
O6beMm

BmectumocTs

Jlomanas

JIy4

[Tpamas

Yron

PaBencTBO

HepasenctBo
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< B u 1. na). Knacc
BEJINYUH. CpaBHeHue
BEJIMYMH C  IIOMOIIBIO
[IOCPEIHUKA, PABHOTO OJI

HOH u3 HHUX.
TpaH3UTHBHOCTH
OTHOILIEHUH «paBHOY

(ecru A=BuB=C, 10 A
= (), «OOoJIbIIe-MECHBIIIE
(ecu A>BuB>C, 10 A
>C;ecn A<BuB<C,
o A < C). Ilepexon or
JNENUCTBUM € IIpeIMETaMM K
cxeme " dbopmyie.
BoccranoBiieHne  cxemsl
no ¢opmyne u HaoOOPOT.
[IpeoOpazoBanusi cxem u
dbopmyn. CBsizb  MeXIY
HuMH. CpaBHEHHE  «IIO

KpacoTe» croco06oB
HanucaHuss  uudper 1.
Knaccudukarus BCEX
mudp HA  OCHOBAHHH

CpaBHEHHS WX TIO COCTaBY
aeMeHToB W (Qopme Ha
TpHU TPyMIbL: a) nudpsr 1,
4, 7; 6) mudpst 3, 5, 2; B)
uudper 6, 9, 8 u 0 u ux
MOCIIEIYIOIIee HalTMCAaHNUE.

Paznen
HeicTBus
CII0KEHUSA
BBIYUTAHHUSA

l. Cnoxenue u
BbIUUTAHUE BEJIIMYMH Kak
cnoco6  mepexoxa  OT
HEPaBEHCTBA K PAaBEHCTBY
u HaoOopoT. Tpu crocoba
YPaBHUBAHMSI ~ BEJIMYMH.
BBenenue 3HaAKOB «IUTIOCH
u «MHHYC. Bri6op
crocoba ypaBHUBaHUS B
3aBUCHUMOCTH OT YCIIOBUU
ero BBITIOJTHEHHUSL.
Onucanue oreparuu
YPaBHUBAHUS C TOMOIIBIO
cxeM u ¢opmyn. Cps3b
MEXIY cxemoi "
hopmymnoii. N3menenue
CXeMbl TpPH HW3MEHEHUU
dbopMmynel U HAOOOPOT.
ToxxnecTBeHHBIE

npeoOpazoBanust (HopmyiL.
Pemenue TEKCTOBBIX

48 yacos

Lemnoe

Yactb

Crnaraemoe

Cymma
IlepemecTuTENBHBIM
CIIOKEHUSA
YpaBHeHuE
YMeHb1aeMoe
Breruutaemoe
Paznocth

3aKOH




3agad (¢ OyKBEHHBIMHU
I[aHHBIMI/I), CBA3aHHBIX C

yBEITHMYECHUEM WIH
YMEHBIIICHHEM  BEJIWYHH
(oTHOILIEHUS «OonbIe

Ha...», «MEHBIIE Ha...»).
CocraBiieHHE TEKCTOBBIX
3aaq 1o cxeme
(bopmyme). [Ton6op
«ITOIXOISAIIUXY YHCET JIIst
pelICHHs 33aa4d C TOYKH
3peHHUs: a) CIOJKEeTa
3a/1auu; 0) BBIOJTHUMOCTH
JCHCTBYS; B) BBIMIOJHCHUS
JCUCTBUS KOHKPETHBIM
pebenkoM  (omopa  Ha
JOTIKOJTHHYIO
MOATOTOBKY).

2. Cnoxenne u
BBIYMTAHWE BEJIMYUH Kak
croco0 pemeHus 3amadu
Ha BOCCTaHOBJICHUE
IIEJI0TO WITH JaCTH.
[TonsiTe yacTu M UEJOTO.
MonenupoBanue
OTHOILIEHUH MEXITY
YacTSIMHM U LENbIM B BHJE
CXEMBI, dbopmynel u
3alMMcu € 1O MOIIBIO
«JTyYUKOB»
(3HaKkorpaduueckou
3aIuCH).
Bsaumonepexoas oT
OJIHUX CpeACTB (UKCAIUU
OTHOIIEHUH K JPYTUM.
BBenenune  crnernuanbHbBIX
0003HaYeHHI 71 4acTu U
nemoro: A + A = O.
Haspanuss KOMIIOHEHTOB
npu CJIOKEHUU u
BBIUUTAHUU U UX CBS3b C
MOHSTHEM YacTH U LIEJIOTO.
OTHOCHUTETHHOCTH
MOHSTHUSI YaCTHU U LEJOTO.
[Togbop  «mOIXOISAIIUX»
gyucen kK (dopmynam.
Cocras OJIHO3HAYHBIX
gucen. PasOumenwe  Ha
4acTH M COCTaBIICHUE U3
qacTeu BEJIMYMH,




reoMeTpuIecKux (Guryp Ha

IJIOCKOCTHU u
FeOMETPUUECKUX TeJI B
MPOCTPAHCTBE.
YBenuueHue u
YMEHBIIEHUE  BEJIMYUHBI.
[TonsiTue HYJIEBOU
BEITNYUHBI.

CxoOku KakK 3HAK,
IIOKa3bIBAIOIUN  APYTYIO
MOCJIeI0BATEILHOCTh

BBITIOJTHCHUSA onepauuii
Haja BenumuuHaMu: A — B —
c = A - B + O
CaoiicTBa oreparumn
CJIOKEHUS BEJIMYMH:
TepEMECTUTETHLHOE "
COYETaTeIHLHOE.

CocraBiieHHE W pELICHHE
TEKCTOBBIX 3a/1a4 c
OyKBEHHBIMU JTaHHBIMU Ha
HaxOXJIGHHE YacTh |
nemoro. CBsa3p 3agad Ha
YpPaBHUBAHHUE BEIWYUH C
3a/layaMy Ha HaXOXJCHHUE
YacTH U LENOr0.

3. Tlonstue ypaBHEHUS.
Onpenenenve  3HAYEHUS
OJHOTO U3 KOMIIOHEHTOB C
ONOpOl  HAa  MOHATHUA
«4acTb»  —  «IeNoey.
[Togbop  «mOIXOISAIIHUX»
yucen K popmyiiam (omopa

Ha JOIIKOJIbHYIO
MOATOTOBKY) W HaoOOpOT.
Onucanue YHCIIOBBIX

BBIPAKEHUH C TIOMOILBIO
OyKBeHHBIX (OpMYN Kak
3aja4a Ha UX
BOCCTaHOBJICHHE.
Pemenne mnpuMepoB  «c
CeKpeTaMMu»: CIIOXKEHHUE M
BBIUUTAaHWE B Tpejaenax
JecsiTKa C OIOopoM Ha
JIOUIKOJIBHYIO TTOATOTOBKY.
«Kpyrossie»  mpuMepsl,
«MaruyecKue»
TPEYroJIbHUKU u
kBagpatel. CocTaBieHHe
JETbMU  TIPUMEPOB  «C




cekperamu». CpaBHEHUE
BBIPAKEHUI C YHMCIOBBIMU
U OyKBEHHBIMU JaHHBIMH.
Pewenne 3a7a4 c
IIOMOILBIO YpaBHEHUM.
[Mombop BMecto  OykB
HOAXOJAIIMX  4YHucel K

TEKCTOBBIM 3aJgadyam,
BBIPAXKCHUAM,
YpaBHEHUSAM.
Paznen 3. L. [lepexon oT | 18 yacos Mepka
Bsenenue uncia HEIOCPEACTBEHHOTO CanTumerp
CpaBHCHHA BEINYNH K MeTp
OIOCPEAOBAHHOMY. Kunomerp
CpaBHeHue: a) c MunumeTp
IMIOMOIIBKD  TIOCPEIHHKA, Heunmetp
paBHOTO OJTHOU u3 Bpemsa
CPaBHHUBAEMBIX  BEJIMYUH Ckopoctb
(Ha OCHOBE Croumocts
TPAaH3UTUBHOCTH
OTHOIIEHMI); 0) C

MMOMOIIBI0O  MEPKH  JUIA
M3MEpPEHUsT CPAaBHUBACMBIX
BEJIUYMH, Onaromaps
KOTOpOM OOHapyKUBaeTCs
KpaTHOCTb  OTHOILICHMII:
A/Eu B/E, rtme AuB —
CpaBHHBAaeMbl€ BEJIMYUHBI,
a E — Ttperps BenuunHa
TOTO K€ poja, T. €. MepKa.
[TonGop Mepok, ymoOHBIX
Ul U3MEpEeHUs JaHHOU
BEJIMYMHBIL, U  10A0Op
BEJIM__ YWH, YAOOHBIX IS
HU3MEPEHUs aHHOH
mepkoil.  Ilpocteie  u
COCTaBHBIE MEpKHU.
[Toxbop IO IXO IS IINX
PEeIMETOB,
UCIIOJIb3YEMBIX B KauecTBe
MEpPKH. WNucTpymeHTsI:
UPKYIIb, TUHelKa,
yroibHUK. O3HaKOMIJIEHHE
CO  CTaHAapTHBl MU
MepaMH JUTUHBI, TIOMIAIN,
o0bemMa, Macchl, YIJIOB.
3HaKOMCTBO C JApPYTUMHU
BHUJIaMU BEJIMYUH: BpeMs,
CKOPOCTh, CTOUMOCTh




2 KJace

Pasnen 1.
Benenue noHATHS
qucia. Otkyna
MOSBMJINCH 4Hciia?
Kaxk JII0IU
3aIIMCHIBAIOT
qucia?

1. 3agaua
HEMOCPECTBEHHOTO u
OTIOCPEIOBAHHOTO

CpPaBHEHMsI BEJIMYMH: Q)
noxoop MEpKH, paBHOMH
JAHHOM BEJIMYMHE
(moBTOpeHme); 0) mombop
MEpOK,  YAOOHBIX IS
U3MEpPEHUs] BEJIUYMHBL, U
noaoop BEJINYHH,
YIOOHBIX U W3MEpEeHUus
JTaHHOM Mepkou. IIpocTteie
U COCTaBHBIE  MEPKH.

[Ton6op MPEAMETOB,
yIOOHBIX JUISt ux
WCTIOJIb30BAHUS B
Ka4yecTBe MEpKH.
3HaKOMCTBO ¢ mpubopamu
u WHCTPYMEHTaMH,
HCTIOIb3yeMBIMHU TUTSt
CpaBHEHUS "
BOCITPOU3BEICHUS

BEJIMYMHBI CTaHIAPTHBIMU
MepamH JUTHHBI, TUIOIIAH,
00beMa, Macchl, YIJoB.

2. JlelicTBue W3MEpEHHS.
Yucno kak  pe3yiabTar
W3MEpEHUsl BEJIWYUHBI U
KaKk CpelIcTBO Uil ee
BOCCTaHOBJICHHUSI.
KomMmmnoueHTsl NEUCTBUS
U3MEpeHHs: BennuuHa (A),
mepka (E), umcio (m) wm
CBS3b  MEXIY  HUMHU.
3anuch qucna KaK
pe3ynapTaTa W3MEpEeHUs u
cdera C MOMOIIBI0 METOK,
CUUTAJOK U C MOMOIUIBIO
udp B pa3IUYHBIX
Hymepanusx  (apabckas,
pUMCKasi, CIIaBSHCKas U

ap.). [Toctpoenue
BEJIMYMHBI IO MEpKe U
qHCIY; nos60p "

U3TOTOBJICHHE MEPKHU TI0
3a]aHHON  BENUYMHE U
YHUCITY. 3aBUCUMOCTD
OJTHOTO u3 Tpex
KoM1oHeHTOB (A/E = m) ot

20 yacos

dopmyia




U3MEHEHHUs JApYyroro IpH

IIOCTOSIHHOM TPETbEM

(paxTryecku peub HIET O

(GyHKIMOHATBHON

3aBUCHMOCTH).
Paznen 2.|1. YucnoBas mnpsmas. | 15 yacos Uucnosas npsamast
Beenenue nousarust | CpaBHEHHE  BEIUYUH € JIuneitnaa nuarpamMmma
yucna. Yucnosas | IOMOILBIO YHUCIIOBBIX
npsiMass  — Kakas | 3HadeHud.  IlocTpoeHue
oHa? YHCIIOBOM MPSIMO.

N3o00pakenne umcen Ha
YUCIOBOM mpsMoOil  (OT

pe3KkoM u TOYKOH).
Ilonstue IIKAJIbL.
3HaKOMCTBO C IpuOOpaMu
u npeaMeTamMH,
AMEIOIIUMU IITKAJTBL
JIMHEUKOM, BECaMH,
JacaMmH, MEpPHBIMU
E€MKOCTSIMH, JTUHAMO
METPOM,  CIHUIOMETPOM,
TEPMOMETPOM,

TPAaHCTIOPTUPOM H JIP.
VYcnoBusi  CylecTBOBaHUS

YUCIIOBOU MPSMOI,
YHCIIOBOTO Jayda,
YHCIIOBOTO Kpyra:

HaJIMYME Hayaja OTCUeTa,
HaNpaBJICHUS, CIWHUYHOU
Mepku (mrara). Ywucmo 0
KaKk pe3yibTaT U3MEPEHUs

HYJICBOU BEJIMYUHBI
€IMHUYHOM MEpPKON M Kak
Ha4ajo oTcyeTa Ha
YHCIIOBOU MPSAMOM.
CpaBHeHne  4yHcenl  Ha
YHCIIOBOM MPSMOM.
[Tocnenyromee "
npeabIaynee YHCa.
beckoneunocTh

YUCJIOBOTO psija. JImHeiika
Kak MoOJeJIb 4YHCJIOBOH

IPsIMO. Pemenue

TEKCTOBBIX 3az1ad.

Hcnosp30Banne quarpamMm
Pasnen 3. | 1. Pa3HocTHOE cpaBHEHME | 29 yacoB Cronbuatas quarpaMma
Cnoxenue U | 4MCE€ U CIOXKEHHE U Kpyrosas nuarpamma

BbIYMTAHUEC YHCCI. | BRBIYMTAHUC YHUCCII C
Kax BBIIIOJIHATH | IIOMOIIIBIO: a) ABYX JIMHCCK
CJIOXKCHHUC n (CTaH,Z[apTHLIX n
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BBIYMTAHUC
YHCI0BOM
psIMOiA?

Ha

H3TOTOBJICHHBIX) KaK
MOJIEJIEA JIBYX YHUCJIOBBIX
HPSIMBIX; 0) IBYX
YHUCJIOBBIX IpPSMBIX; B)
OJHOW YHCIIOBOM IIPSIMOM.
2.  llpucuutbiBaHue H
OTCUUTHIBAHUE KaK HOBBIN

cIIocoo HAXOXKIECHUS
CYMMI)I nu pa3H0 CTHu B
YCIOBHSX OTCYTCTBHS
HEOOX0IUMOTO qpciia

JUHEEK MpH Tpex u Oonee
cinaraeMbix. Pemenne wu
COCTaBJIEHUE
MaTeMaTHYEeCKUX
BBIPAXKEHUM, YPAaBHEHUHN U
3a7a4 c 3aMEHOM
OYKBCHHBIX JaHHBIX Ha
YHCIIOBbIE  JlaHHble (B
npezenax JIECSITKA).
Haxoxnenue 3HAaYEHUS
YUCJIOBBIX BBIPAKEHUH CO
ckobkamu. Omnpenenenue
U HU3MEHEHHEe [MopsJKa
JNEUCTBUUA C OMNOpOM Ha
CXEMYy. Pemenue
pa3IMuYHBIX  3aJa4  Ha
CJIOKEHHE W BBIYUTAHHUE C
o I00pOM: a)
«MOAXOMAAIIUX» 4YHUCENl K
3aJIaHHOMY CIOKeTy; ©)
CIOKETOB K CXeMaM ¢
3aJJaHHBIMH YUCJIaMU

Paznen

4.

MHoro3HauHdeie

YHpca.
MOSIBUJIOCH
MHOT'03HA4YHOE
qucio?

Kaxk

1. u cucremMa MEpOK.
3amaun Ha W3MEpeHHe -
OTMEPUBAHUE C TIOMOIIBIO
Habopa MEpOK.
YnopsigounBanue u
o0O3HaueHHEe MEpOK B
Habope. Bri6op u3
JAHHBIX MEpPOK TIEepPBOM
«MOAXOMSIIEH»  MEpKH.
3anuch pe3ynbraTta
U3MEpEHUS BEJIMYUHBI
HAaO0OPOM  YIOPSTOYEHHBIX
mep (oT Oompimedl K
MEHBIIEeH) B dbopme
taOuibl. CBsA3b «KHOMEpa»
BBIOpAaHHOW  MepKH ¢
KOJIMYECTBOM  IMPp B

26 yacos

Pazpsin

Cucrema
(mBOMYHAs,
YeTBEPUYHAS U T.]I.)
Emuanna

JlecaTok

Cortns

Tricstua

CUMCTICHUS
TpOUYHA,
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3anucu  4ucia. llonsarue

paspsna. 3agaua Ha
HE0OXO0IMMOCTH

YCTAHOBJICHHUA OTHOLICHUSA
MEXIY MEpKaMH.
OtHomieHUE  «B...  pa3
OoJIbIIIEY, «B... pa3

MEHbIIEeY. Pemenue 3amaq
C 3aJIaHHBEIM OTHOIIICHUCM.
3aMena  TaOMMIBl I
3aIiCcH pe3yNbTaToOB
U3MEpEeHUs

«3arotoBkamm». Ilepexon
oT Habopa MeEpoK, B
KOTOPOM OTHOILICHUE
MEXTY MepKaMH
MIPOU3BOJILHOE, K CHCTEME
MEpPOK C  TOCTOSTHHBIM
OTHOIIIEHUEM MEXTy HUMU

(ocHOBaHME CUCTEMBI
CUHCJICHHUS).
Ilo3umuoHHBIE  CHUCTEMEI
CUHMCIICHUSL. ITonsatue
MHOT'O3HAYHOT'O

MO3UIMOHHOTO YHCTIa Kak
pe3ynbrara U3MepeHus
BEJINYMHBI CUCTEMOM
MEpOK c 3aJJaHHBIM
OTHOIIIEHHEM (OCHOBaHHE
cucteMbl). UteHue w
3aIrmch quce B
Pa3IUYHbIX cucTemMax
cuucieHus. Mecro Hyms B
3anucu MHOTO3HAYHbIX
YyuCel. [Tonsitue
3HAUAIIero Hyls B 3alHCU
MHOTO3HAYHOTO qrcna
(korjga Hynb B CepeluHEe U
Ha KOHIIE) M HE3HAYaIlero

(nmepen CTapIIuM
paspsaom).
Paznen 5.11. CpaBuenue | 4 yaca
MHOro3Ha4YHbIE MHOTO3HAYHBIX YHCEI C
Yyuca. Kaxk | momorisro YUCIIOBOM
CpPaBHHUBAIOT npsiMO M TIOpaspsiHOe
MHOTO3HAYHbIC CpPaBHEHME YHMCEN, B3ATBHIX
qyucia B OHOM cucTeMe
CUHCIICHUS. 2.

HpCI[CTaBJ'ICHI/IC qyucia B
BHUJIC CYMMBI pPa3spAaHbIX
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cllaraeMbIX, 3aMeHa
CYMMBI pa3psAHBIX
cllara€MbIX YHCIIOM.
Hecstuunas  cucrema
CUMCJICHHUS KaK YaCTHBIM

ciydau MO3ULIMOHHOU
CHCTEMBI CUHCIICHUS.
UreHue M 3aIHCh JIFOOBIX
MHOTO3HAYHBIX YHCEIL.
Hassanus IIEPBBIX
YETBIpEX pa3psaoB.
CpaBHeHHE
MHOTO3HAYHBIX YHCE]L.
Pemenne TEKCTOBBIX
3ajad.

Pazgen
Cnoxxeunune
BBIUYUTAHUC
MHOTO3HAYHBIX
qucen

1. TlocTaHoBKa 3agauu Ha
CJIOXKCHHE U BBIYHUTAHHC
MHOT'O3HAYHbIX YHCEJI KaK
mepexox  oT  crocoba

MIPUCYUTHIBAHUS u
OTCUYUTBIBAHUS K
KOHCTPYMPOBAHHIO
croco0a BBITIOJTHEHUS
TIEVICTBUI «B CTOJIOUKY.

2. Konctpyuposanue

cnocoba  CIOXEHHWI U
BBIYATAHUS

MHOTO3HAYHBIX qucell.
[Topa3psgHOCT CHOKEHUS
u BBIUUTAHUS Kak
OCHOBHOM MIPUHIIATI
MOCTPOCHUS 3TUX
IEUCTBUIA. 3amnuce

IPUMEPOB «B CTOJIOUK», B
KOTOPBIX HMMEIOTCSl YHCIIa
C OJIMHAKOBBIM M DPa3HBIM
KOJIMYECTBOM  pa3psoB.
Omnpenenenue  paspsaoB,
KOTOpBIE

«TIEePETIOTHSIIOTCS npu
CJIOKEHHH, myTeM
CpaBHEHUS CYMMBI
OJIHO3HAYHBIX 4YHUCET B
paspsiie ¢ OCHOBAaHHUEM

CHUCTCMBI CUHCIJICHUA.
Onopa Ha COCTaB 4YucCJja -
OCHOBAHUC CHUCTCMBI

cuncicHus. «Pa30Ouenue»
PaspAaa0B NIpU BbIYUTAHUH.
OnpeneneHI/Ie CHJIBHBIX H

42 4qaca

3aroToBka
Tabnuna Iudaropa
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CTa0bIX TO3WIMK YHCEN B
paspse. Ornpenenenue
KOJIM4ECTBA uudp
(pa3psimoB) B CymMMe U
pasHocTd.  3amaya  Ha

HaXO0X/IeHUE 3HAYEHUs
KaKJI01 pa3psHON
€MHULIBI (dpwr
KaXKJI0TO paspsa)
UCKOMOHW  CyMMBl  WIH
pa3HOCTH. [TocranoBka
3alaud  Ha HAXOXKJICHHE
CYMMBI OJIHO3HAYHBIX

yycen (TaONUuYHBIE CTydau
CIIOXEeHMs]) U oOpaTHOM
3aJayd  Ha BBIYHTAHHE.
CocraBiienne u 10J00D
TTOIXO JIATITUX
MaTeMaTHIEeCKUX
BBIpAXKEHUI c
MHOTO3HAYHBIMU YUCIIAMHA
JUISL pEIIeHUs] TEKCTOBBIX
3a1ad, B TOM YHCIE 3a1ad
Ha MOCTPOCHUE AUATPAMM.
3. Tabnu4HOE CIOXKEHHUE U
BelunTanue. IlocTtpoenue
TaOJINII CIIOKEHUSA
OJIHO3HAYHBIX YHCENT Ha
MHO>KECTBE LEBIX
HEOTPUIIATENFHBIX YHUCEIL.
Tabmmma [Tudaropa.
UccnenoBanue  Tabmuilsl
CIIOKEHHSI.
Hcnonb3oBanue TabIUIIBI

[Tudaropa KaK
cnpaBouHukKa. [loctaHoBka
3aauu 3aIIOMHHAHUS

TaOMUYHBIX  CIy4aeB U
BBIJIEJIEHUE (TPYIHBIX»
CIydaeB  CIIO)KEHHUS  C
MEePEX00M Yepe3 JeCATOK.
HccnenoBanue
3aBUCUMOCTH IUpPHI B
paspsiie €IMHHUIl CYMMBI
oT M3MEHSIOIIETOCS
cllaraeéMoro Kak OCHOBBEI
HEMPOU3BOJIBHOTO
3alIOMMHAaHHUS CYMMBI.
Haxoxnenne CYMMBI
MHOTO3HAYHBIX YHCell.
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Pemenne TEKCTOBBIX
3aj1ad, B KOTOPBIX
OYKBCHHBIC JaHHBIE MOTYT
OBITE 3aMEHEHBI
MHOT'03HAYHBEIMH
gucinamu. CocCTaBjiCHHE H
pelenue YpaBHEHUH,
MaTeMaTUIECCKHUX
BBIPa)KCHUIN c
MHOTO3HAYHLIMU YUCJIAMU
mo cxeme. Brigeneune
TaOINYHBIX ClIy4aes
BBIYATAHHS.
Koncrpynposanue
cnoco0a  BBIUMTAHUS C
MEepEeX0J0M YeEpPe3 ECITOK.
IInceMenHoe cIIOKeHWe |

BbIYUTAHUC
MHOTO3HAYHBIX YHUCEII,
3a1aHHBIX B 3aJavdyax,
YPaBHCHHAX )51
BBIPAKCHHUAX.
Hcnonb3zoBanue
KaJIbKYJIATOpa npu
MIPOBEpPKE.
Koncrpyupopanue
MIPUEMOB YCTHOTO
CIIOXEHHMSI W BBIYMTAHUS
MHOTO3HaYHBIX qrced,
KOTOpbIE  CBOJAATCA K

BHETAOJIUYHBIM CIIy4asiM B
npenenax 100. Pemenne
TEKCTOBBIX 3a/1a4.

3 kaacc
Pa3pen OCHOBHBIE TEMbBI KoanuecTBO TepMuHBI
JacoB

Paszgen 1. Ilonstue | 1. YMHOMXeHUE Kak crioco0 | 24 yaca YMHOXKeHHe

YMHOXKEHUS U | U3BMEPEHUs BEJIMYHH, Jenenue

JICJICHUS CBSI3aHHBIN C MEPEXOJOM B Hemumoe
npolecce H3MEpeHus K Jemutenn
HOBBIM MEpKaM. YacTHoE
ITocranoBka U pelieHue MHOXUTENb
3a7a4, TPUBOJALIMX K [IpousBenenue
W3MEHEHHIO SJIMHHAIL

uzMepenus. I'paduueckoe
n300pakeHNe YMHOXKECHHUS.
Onenka Pa3IUYHbIX
OTHOILIECHUH MEX]TY
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BEJIMYMHAMH M HCXOJHOU
MEpKOil: a) Kor1a
U3MEpeHue yI00HO
MPOU3BOAUTHL  HUCXOJHOM
MepKo#; 0) korma s
U3MEPEHUs HY)XHa
JIOTIOTHUTEIbHAs
(mpomexxyTouyHasi) MepKa.
Koncrpynposanue
dopmynbel  BUAAa «IMO A
B3sTh B pa3»: A/E = a . B.
Brenenne TEpMHUHA
«yMHO)eHue». llepexon
OT CIOBECHOM (OpMBI K
rpaguveckoi, 3HaKOBOH M
0o0paTHo.
Koncrpynposanue
crocoba 3amMeHbl JH00ro
MIPOU3BEACHUS JABYX YHCEN
OJTHUM YHCIIOM B
MO3ULIMOHHON  Qopme B
NECITUIHON CHUCTEME
CUHCTICHUS Kak
YHUBEPCAIBHOTO CIOco0a
CpaBHEHHUS BEJIUYMH,
OTIMCaHHBIX B BUJIE
MIPOU3BEICHUS: a) c
MTOMOIIBIO YHCIIOBBIX
MPSIMBIX WIH JIBYX JIMHEEK;
0) c OTIOpOit Ha
OTHOIIEHHE 4YacTed U
Henoro, T. €. Ha CBS3b
YMHOKEHUS co
cnoxxenueM (B dopmyie a
. B =C, IJe a - 4acTh, B -
KOJIMYECTBO 4YacTed, ¢ -

1esoe). Pewmenue
TEKCTOBBIX 3ajad4,
BKJIIOYAIOIIMX OTHOIICHHE
«0oJbIIIE B... pas»,
«MEHBIIIE B... pa3», Kak
HOBBIH cIroco0
yYpaBHUBAHHUS  BEJIUYKH.
KpatHoe CpaBHEHHE

BenmuuuH. Mcnosb3oBaHue
JUarpaMM IpU  PEIICHUH
3ajad4.

2. JleneHne kak ACHCTBHE
M0  ONpENeNeHUIo:  a)
MIPOMEXYTOUHOM  MEpPKH
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— JIeTICHHUE «Ha YacTH»; 0)
yyciia  [IPOMEXYTOUHBIX
MEpPOK — JIEJIEHHE «IIO0
COJZIEP)KAHUION.
TpexwIeHHOCTh ONepaluu
YMHOKEHUSI.
Hccnenoanue
3aBUCHUMOCTHU MEXay
BEJINYHHOM,
IIPOMEKYTOUHOH MEPKOU
U UX KojaudecTBoM. CBs3b
NeNIEHUsI C BBIYUTAHUEM.
Bsenenue Ha3BaHUU
KOMITOHEHTOB npu
YMHOKE€HUH U JIEJIEHUU U
UX CBA3b C IOHSITHEM
LIEJI0TO u YacTH.
I'paduueckoe
MOJENTUPOBAHUE JICTICHHUS.
3aBUCHMOCTbD PE3YJbTATOB
YMHOKEHUSI U JIeJIeHUs OT
W3MEHEHHUSI KOMIIOHEHTOB
u HaoOopoT. Pemenue wu
COCTaBJICHUE M0 CXeMaM

TEKCTOBBIX 3ajad4,
YpaBHEHUH,
MaTeMaTUIECKHUX
BBIPAKCHUM.
Paznen 1. ITepemectutenbHoe | 9 yacoB IlepemecTuTENbHOE CBOWMCTBO
CaolicTBa CBOMCTBO YMHOKECHHUSL. YMHOKEHUS
YMHOKECHUS Brrunciienus ¢ onopoit Ha PacnpenenurenbHoe CBOWCTBO
MEePEMECTUTENHHOE YMHOKEHUS
cBorcTtBo. CoueTaTenpHOE CoueraTenbHOE CBOMCTBO
CBOMCTBO U BBIYMCJICHHS C YMHOKEHUS

OTopou Ha HETO.
Pacnipenenurensnoe
CBOICTBO YMHOXKEHHS

OTHOCHUTEIBLHO CJIOKEHUS
u BeuuTaHus. Ilopsmok
BBIITOJIHEHHUST  JICHCTBHM,

W3MEHEHHE nopsiIKa
BBITIOJTHEHHUS JICUCTBUM C
OIIOpOoit Ha CXEMY.
[Ipuemebl YCTHBIX

BBIYUCIICHUI C ONOpOHN Ha
CBOWMCTBA  CIIOXKEHUA W

YMHOKCHHUSL.
PanroHanbHblE  CHOCOOBI
BBIYMCIICHUH. Pemenue
TEKCTOBBIX 3aja4
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[TepemecTurenbHOE
CBOWCTBO YMHOKCHHUS.
Brrurciienus ¢ onopoii Ha
MepeMEeCTUTEIHLHOE
cBoiictBo. CoueraTenbHOE
CBOWCTBO M BBIYHCIICHUS C

OIIOpOoi Ha HETO.
PacnpenenurensHoe
CBOWCTBO YMHOKEHHUS

OTHOCHUTEJIBHO CJIOKCHUS
u BbluutTanus. [lopsanok
BBITIOJTHCHUSA e CTBH,

W3MEHEHHE opsiAKa
BBITIOJTHEHUST JIEUCTBUM C
OTIOpoit Ha CXEMY.
[Tpuemsr YCTHBIX

BBIUHCIICHUH C OMOpPOM Ha
CBOMCTBAa  CJIOKEHUS H

YMHOKCHHUSI.
PammonanbHble  cHOCOOBI
BBIUMCJIEHUH. Pemenue

TCKCTOBBIX 3a1a4

Pazgen
VYMHOXEHNE
JICIICHHE
MHOTO3HAYHBIX
qucen

1. TloctaHoBka 3agadu
HaXO0XIECHUS
MIPOU3BEICHUS
MHOTO3HAYHEIX YHCEI.

2. Konctpyuposanue
crocoba YMHOKEHHS
MHOT'0O3HA4YHOTO 4YHCJa Ha
OJIHO3HAYHOE KAaK OCHOBBI
IS YMHOKCHHS
MHOTO3HAYHOTO 4YHCJIa Ha
MHOTO3HAYHOE.
Brinenenue npuHOMma mo
Pa3pSIHOCTH BBITTOJTHCHUS
IEUCTBUSL.

Koucrpynposanue
criocoba HAXO0XJICHUS
pe3ynbTaTa Kak
Hocle0BaTeIbHOe
HAXOXJIEHUE: a) pa3psoB,
KOTOpBIE
«TIEPETIOHAIOTCS; 0)

KonuuectBa  uudp B
pe3ynpTate; B) LUGPHI
Ka)XJ0TO pa3psija.

3. [TlocranoBka 3amauu

COCTaBJICHUS TaOIUIIBL
YMHOKEHUSI OJIHO3HAYHBIX
qucen (TabmuIBI

68 yacoB

OnopHOe Npou3BeICHNE
Tabmuia yMHOKEHUS

Jlenenue ¢ ocTaTKOM

Knacc uucen (kmacc enuHwII,
KJ1ace TBICSY, KJ1acc
MUJUTHOHOB H T.JI.)
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[Mudaropa), BKJIFOYAst
ciiydyau yMHOKeHUs Ha 0 u
1. Ymuoxkenune Ha 10, 100,
1000 u 1. 1. CmocoOsl
paboThI ¢ TAONHIICH KaK CO
CIIPaBOYHHKOM.

4. IlocranoBka 3amauu
3allOMUHAHUS  TaOJIHIIBI
YMHOKEHUS u
paccMoTpenue KaX 01
TaOJIUIBI B OTICIBHOCTH.
Tabnuna ymHOXKeHus Ha 9

u COOTBETCTBYIOIIAS
TabIuIA JIEJIEHHNS;
YMHOKEHUE JFOOBIX
MHOTO3HaYHBIX YHUCell,

3aIIMCAaHHBIX C TTOMOIIBIO
uudp 0, 1, 9, Ha mr0bOE
OJHO3HAYHOE YHCII0 C
OTnopou Ha
TepEMECTUTEITHLHOE
CBOWCTBO YMHOXKEHHUS;
YMHOKE€HUE «B CTOJOUK»
Ha qucoa,
OKAHYHMBAIOIIHECS
wynsmu: 90, 900, 9000 u
T. 1. Tabnuia yMHOKEHHS
Ha 2 W Tabmuua JejacHMS,
YMHOKCHHE
MHOTO3HAYHBIX qucell,
BKJIFOYAOIICE YMHOXKCHHE
Ha 9 u 2. YMHOXeHHEe Ha
20, 200, 2000 u T. 1.

5. JleneHue ¢ OCTaTKOM U
ero rpaduveckoe
npejacrasieHue. JleneHue
C OCTaTKOM B CIy4ae,
KOrjJa JCIMMOE MEHBIIIE
nenutens. HeoOxoaumele
U JIOCTaTOYHbBIE YCIOBUS
HAXOXJEHUS  pe3ylibTaTra
JIEJICHUSI C  OCTAaTKOM.
Pemenue TEKCTOBBIX
3ajad4.

6. TabmuIel yMHOKEHHS U
neneHus Ha S m 6, 4 U Ha
8, 3 m 7. YmMmHOXeHHE
MHOTO3HAYHBIX 4YHCEI Ha
OJHO3HAYHBIC 4YHCIA M
pa3psiiHbIe CIUHHUIIBI.

19




ITpuemst YCTHBIX u
IIACbMEHHBIX BBIYMCIICHUU
IpU PELICHUU YPABHEHHI
U TEKCTOBBIX 3a7ad4, B

KOTOPBIX OyKBEHHBIE
JaHHBIE  MOTYT  OBITh
3aMEHEHBI TaKUMHU
YHuCIaMH, C KOTOPBIMH
yJamuecs MOTYT
BBITIOJTHATh JEUCTBUSL.
YMHOXkeEHUE
MHOTO3HAYHBIX YHCENl Ha
paspsiiHbIe eIMHUIIBL.
Pemenne TEKCTOBBIX
3azad.

Knaccer umcen. Cerka
KjaccoB. UTeHHne M 3amuch
MHOTO3HAYHEIX YuCel.
Onpenenenre KOIUYECTBA
JIECATKOB, COTEH, THICAY H
T. hi Onpenenenue
KonuuectBa  uudp B
3allMCH  MHOI'0O3HA4YHOTO
ypcna 1o cTapuieMy
pa3psagy. MedctBusa ¢
MHOT'03HAaYHBIMH
YHCIaMU. TexcToBBIC
3aJIa4H.

8. VYMHOXKEHHE
MHOTO3HAYHOTO 4YHCJIa Ha
MHOTO3HAYHOE.
KonctpynpoBanue
crocoba YMHOKCHHS
MHOTO3HAYHOTO 4YHCIa Ha
MHOTO3HAYHOE M 3allkCh
€ro B BHIE MOJIEIH.
Onpenenenue yucna mudp
B IIpOM3BE/ICHUH. Perenne

U COCTaBJICHUE
YpaBHEHUH,
MaTEMaTHYECKUX

BLIpa)I(eHHfI, TCKCTOBBIX
3aaa4 10 3aJaHHbBIM
cXeMaM H HaO60pOT.

9. Henenue
MHOTO3HAYHBIX Yyucel.
Kounctpyuposanue

crocoba JIeJICHUA

MHOT'O3HA4YHOT'O 4YHuCJIa Ha
OJITHO3HAYHOC: TPHUHIUIIBI
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0  pa3psaAHOCTA  IPHU
JICIICHHU. IlocTranoBka
3a7a4d JICJICHHS JIFOOOTO
MHOTI'O3HAYHOIO0 4YHCJIa Ha
J1r000¢ MHOTO3HAYHOE: a)

OTpe/IeTICHUE MIePBOrO
HETIOJTHOTO JEITUMOTO
(pazbuenue); 0)

HAXOXXJCHUE KOJINYECTBA
mupp B  YACTHOM; B)
HAXOXKJCHUE «ITOACKA30K»
npu JeTICHAN
MHOTO3HAYHBIX YHCEN, C
OIIOpOMl  HA  KOTOpBIE

MIPOUCXOUT nos00p
uudpsl B YaCTHOM.
VYMHOXKEHHEM, a He

JeNieHueM  nojadupaercs
urdpa B 4aCTHOM.

10. Haxoxnenne
3HAYEHUS YHCIIOBOTO
BBIpAKEHUS,

COJIEpIKAIIETO JeJIeHne
MHOTO3HAYHOI'0 4YHCJIa Ha
MHoOro3HauyHoe. [lopsaok

NEUCTBUHI B
MaTeMaTUIECKHUX
BBIPAKCHUSX,
COCTaBJICHHBIX H3
MHOTO3HAYHBLIX 4YHCENl U
BKJTFOYAIOIIUX BCE
apudMeTHIECKHE
nevicreus. Mcnonp3oBanue
KaJIbKYJISITOpa IS

npoBepku. Pemienue 3agau
U ypaBHEHUN Ha Bce

IEUCTBUA C
MHOTI'03HAYHBIMH

gucinamu.  OToOpakeHHe
nHdopmaruu,
coJiepKalencs B

TCKCTOBBIX 3aJavdax, B
BUJIC JUAI'PAMMbI

Paznen
JencTBus
MHOTO3HAYHBIMH
YHCIIaMU

l. Ilo pa3psaaHOCTh
BBITOJIHEHUS BCEX
JNENUCTBUN Cc

MHOTO3HAYHBIMU YHUCIIAMU
KaK OCHOBHOW MPHHIIUII
MOCTPOCHHUS ITHX
neiicteuii.  (Pednexcus.)

35 yacoB

HpI/I3HaKI/I JACITNMOCTHU
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3anuch, U BBINOJHEHHE
CII0KEHUS, BBIYMTAHUA,
YMHOKEHUS U JICTICHUS «B
CTOJIOHMK.

2. Knaccudukarus
YCTHBIX W IHCHMEHHBIX

BBIYHCIICHHI. Ananuz
M3BECTHBIX JIETIM
Ccoco0OB  YCTHBIX |
MMHUCHbMEHHBIX
BBIYHCIICHHIA,
COJIepXKAIIUX: a)

CIIOK€HHE W BBIUUTAHUE;
0) YMHO>XEHHE U JIJICHHUE.
3. [Ipuembl  yCTHBIX
BBIYMCIICHUI: YMHOKECHHE
Ha 11, Ha 101, ymHOXEHUE
U JIeJIeHUe Ha 25 U Apyrue
qucIna.

4. Ilpu3HaKku NETUMOCTH:
Ha 2, 51 10; Ha 4, 25, 100;
Ha 8, 125, 1000; Ha 9 u 3.
[Ipu3Hakn nenumocTH Ha
6, 15, 36 u gpyrue Kak
OJIHOBPEMEHHAsI ONOpa Ha
W3BECTHBIE MIPU3HAKU
memuMocty Ha 2, 3, 4, 5,9
U T.J.

5. PemeHne TEKCTOBBIX
3a/ad4, BKJIFOYAFOIINX
HEOOXOIUMOCTb
UCII0JIb30BaHUSA
IIPU3HAKOB JEJIMMOCTH.

4 KJacc
Pa3pen OCHOBHBIE TEMbBI KoanuecTBO TepMuHBI
JacoB

Paznen 1. | HeiicTBus c | 64 gaca Hecsatuunas qpo0b
MHoro3Ha4HbIe MHOTO3HAYHBIMU OOBIKHOBEHHAs IpOOb
qpciia u | yucnamu. [ToBTopeHue. Yucnureib
necsiTuuHbIe Apodu | 2. Mi3MepeHne BeIHUuH: a) 3HaMeHaTeb
KakK YaCTHBIM | aHAIW3  YCJIOBUHM, IpuU HMNMmenoBaHHBIE UnCiia
ciyJait KOTOPBIX MOJTY4aeTcs: Bamrora
MMO3UITMOHHBIX OJIHO3HAYHOE YHCIIO; Bpewms
CHCTEMaTHYECKHUX | MHOTO3HAYHOE YHCIO B EnuHunel u3amepeHust BpeMeHu
TIpoOeii. pa3IUYHBIX CHCTEMax

CYMCIICHHS; 0) TTOCTAaHOBKA
3a/la4d  BOCIIPOU3BEICHUS
BEJIMYHUHLI MEHBIIEH, YeM
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3aJaHHas UCXO/IHAsS
Mepka; B) Habop u
cucTeMa MEpPOK MEHBIIHX,
4em MCXO/IHASI.
ITocTpoenue cucreMsl Mep
c HOCTOSIHHBIM
OTHOIIECHHEM MEX]Ty HUMH
(ocHOBaHME CUCTEMBI
CUMCJICHHS), B TOM YHUCIIE
u ¢ oTHomenuem 10; r)

3aIHCh pe3yibrara
U3MEPCHHA BCJIWYHMHBI C
TIOMOIIIBIO CHCTEMBI

YKPYITHEHHBIX MEPOK H
CHUCTEMBI  YMEHBIIIEHHBIX
Mepok. Tabnuunas dopma
3aImcH, BBEJ/ICHUE
3anaroid.  [lo3unmoHHbie
cUCTeMaTh4yecKue Apolu B

paSHI)IX CUCTEMaXxX
CUYHUCIIEHUS. 3HAKOMCTBO C
3aIHUCHI0 pe3ynbTaTa

mMepeHuss B (dopme
OOBIKHOBEHHOM poowu.
(Hampumep: 0,13 = 1/3
umu 0,25 =2/5.)

3. 3Bammch W UTCHHE

TIECITUYHBIX Ipo0ei.
Mecto NECITUYHBIX
npoOeli  Ha  YHCIOBOM
MPSMOM. CpaBHeHue
JNECATUYHBIX  ApoOel ¢
ITOMOIIILIO YHCJIOBOM
MPSIMO. [Tpunimn
MOPa3pPSAHOCTH npu
CpaBHEHUH
CHCTEMATHYECKHX

IMO3UIIMOHHBIX npo0ei.
[TocTpoeHue BETUUYUHBI 110
33IaHHON  ITO3UIIMOHHOM
WM OOBIKHOBEHHOM JApoOH
u HUCXOTHOMH MEpKe.
OxpyrieHue OecITUYHBIX
npobeit ¢ M30BITKOM U ¢
HEJIOCTATKOM.

4. HencTBus c
MHOTO3HAYHLIMU YHCJIaMU
U JIECATUYHBIMHU JPOOSIMHU.
CrnoxeHrue ¥ BBIYUTAHUE
JECATUYHBIX Ipo0eil.

23




YMHOXEHUE U JEeIEeHUE
JECATUYHBIX JpoOel Ha
10, 100, 1000 u T1. n&.
CoxpaHenue uuciaa Ipu
MOCIIEI0OBATEILHOM
YMHOXXCHUH W JCJICHUU
ero na 10, 100, 1000 u T.
. Koncrpynposanue
cniocoba YMHOKEHUS
NECATUYHBIX JApoOe u
JIeTICHHsI, KOTJla JIeJIUTEINb
— YHUCII0 HaTypaJIbHOE.
Ceenenue ciyyasi 1eJeHuUs
Ha JECATUYHYIO JIpo0b K
JIETICHAIO Ha HaTypaJbHOE
YHCIIO.

MUKpOKaJIBKYIATOP.
[IpoBepka  neicTBHI  C
Pa3TUYHBIMU BHJIAMH
quCel c MTOMOIILBIO
MUKPOKaJIbKYJISATOpA.
Pemrenne u cocraBnenue
TEKCTOBBIX 3aj1ad,
YpaBHEHUH u
MaTeMaTHYECKUX
BBIPAKEHUHN c

JNECATUYHBIMU  IPOOSIMHU.
Haxoxxnenune npobu oT
Yypclia M 4YMcaa M0 €ro
Ipoowu.

5. CrangapTHbI€ CHUCTEMBI
Mep. JevictBus c
YUCJIOBEIMH  3HAUYEHHUSIMHU
BEJIMYHH. JlecaTuaHbIC
IpoOW W CTaHJapTHBIC
cucteMbl Mep. IlepeBon
OJIHUX Mep B [pyrue.
Mepbl JUIHHBI, TIOMIATH,
Macchel, oObeMa. JleicTBus
C YHCJIOBBEIMH 3HAYEHUSIMU
BelnuyuH. Penienue u
COCTaBIICHHE  TEKCTOBBIX
3ajad, TpeOyrommx
noa00pa «IMOIXOISIINX» K
JTaHHBIM YHCJIaM CIOKETOB
n IO IXO IAIIHAX) K
JAHHOMY CIOXKETY YHCEIl.

Henbru Kak Mepa
crouMocTH. BamoTel B
Poccuwn, Awmepuke,
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ctpanax ~ CHI.  Kypc
OJTHUX BaJIIOT o
OTHOWICHUIO K JIPYTHM.
CrangapTHble Mepbl
U3MEpEHHUs BPEMEHHU: BEK,
roJ,  Mecdl,  HEAEeN,
CyTKH,  Yac, MHHYTa,
cekyHaa.  CranpapTHble
MEpbl U3MEpPEHHs YIIIOB:
rpasyc, MUHYTa, CEKyH/a,

paauas. Yucno Kak
pe3ynbTaTt KpaTHOTO
OTHOLICHUSA JJINHBI

OKPYXXHOCTH K JTUaMETPY,
T. €. KaK 4HCJIO paJuaH B

MOJIYOKPY’KHOCTH.
Paznen 1. IlepumeTtpsl paznuunbiX | 34 yaca PaBHOCTOpOHHMI
[Tepumerp, TIJTOCKUX buryp " TPEYrOJTHHUK
Iouaab, 00bEM CHOCOOBI UX BBIYUCIICHUS. Pa3HocTOpOHHMI TPEYrONIbHUK
CpaBHEHHE  TEPUMETPOB PaBHOOEIpEHHBIIH
pa3IuuHbIX  QUryp ¢ TPEYrOJIbHUK
MTOMOIIBIO MOCPEHHUKA Pom6
(HampuMep, MPOBOJIOKU U Enuautier W3MEPEHHUS
T. IL.). dopMmyIibl IO ATA
nepumeTpa [Ipsamoit yron
NPSAMOYTOJIbHUKA, Octpelii yroa
TPEYroJIbHUKA, Tyno# yron
napasienorpaMmma, Pa3BepHyThIli yrou
Tpaneuuua W APYrux [IpAMOyYTroBHBIN TPEYrOIbHUK
reOMETPUUECKUX  (GUryp, Karer
BKJIFOYAst MIPaBUJIbHBIE OcCTpOyYroJIbHBIN TPEYTOJIBHUK
MHOTOYT OJIbHUKH. TynoyroapHbIN TPEYTrOJIBHUK

Boruncnenue nepumeTpoB
reoMeTpuueckux ¢uryp u
¢buryp MIPOU3BOJILHOM
¢dbopmbl (rpanuibl GUryp -
KpHUBBIC JIMHUN).
Hcnonb3oBanue  ruOKux
MEpOK.

2. TTnommaau
FEOMETPUYECKUX  QUryp.
Henocpencrsennoe u
OTIOCpPEeI0BaHHOE
CpaBHEHHE riomaaen
TEOMETPUUECKUX  QUryp.
N3mepenue TJIOIAN
OPSIMOYTOJIbHUKA — TTYTeM
HEMOCPECTBEHHOTO
HAJIOXEHUS MEPKH, B TOM
quclie KBaJIPATHOTO

[Tanetrka
Enuauner namepenus oobema

25




CaHTUMETpPA, 3aMeHa ATOTO
cniocoba U3MEpEeHUEM
JUIMH  cTOpoH. Dopmyia
TUTOIA M
MpsIMOYTOJIbHUKA: S = a .
b. W3mepenue rmomaam
IPSIMOYT OJTBHOTO
TPEYroJIbHUKa Kak
HAXOXXJCHUE  TTOJIOBUHBI
TUTOIIA M
COOTBETCTBYIOIIETO
MPSIMOYT OJIbHHKA.
dopmyna IO LA
MPSIMOYTOJTBHOTO
TpeyrojpHuka: S =(a.b):
2, TAe a U b - IIHHBI
CTOPOH TPSIMOYTOJIEHUKA,
COCTaBJICHHOTO W3 JIBYX
OJIMHAKOBBIX
TPEYrOJIbHUKOB. ITouck
IBYX W3 TpeX CTOPOH
MPSIMOYTOJTBHOTO
TPEyroJIbHUKa, U3MEPEHHE
KOTOPBIX MO3BOJISIET
BBIYHCIUTh €r0 IJIOA/b.
Bribop  mpsMOYTroJIbHBIX

TPEYTrOJIbHUKOB cpenu
MPOYHX. Bunnr
TPEYTrOJILHUKOB.
[locTanoBka u perieHue
3a/1auu HaXO0XJACHUS
IIoIageu
HENPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB nyTeM
pazoueHus ux Ha
IPSIMOYTOJIbHBIE.
dopmyna TUIOIIAAN
POU3BOJIBHOTO
TpeyrojapHuka: S = (a. h):
2, tme h - BricoTa
TPEeYroJbHUKA.

Haxoxnaenne  mmomajeit
reoMeTpuueckux  Quryp
nyreM pa3OueHus WiIu
nepeKpauBaHus uX
pa3IMYHBIMH  CHIOCOOaMuU
Ha TPEYrOJbHUKH  WIH
npsiMoyronbHuku. Ilouck
paIMoOHaNIbHBIX CIIOCOOOB
pa3buenuss ¢Gurypsl s
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BBIYHCIICHUS €€ TUIOMIAIH.
[tomane  mpaBUIBHOTO
Il_yroJIbHUKA.
Brprunciienne  mmomianen
Pa3IUYHBIX
TCOMETPUYCCKUX  (QUTYP.
[Tanerka kak mpubop I
MU3MEPEHUS Iomanaen
¢buryp IIPOU3BOJIBHOM
(hop™mEL. AnropurM
U3MEpEHUsT IUIOMaau ¢
TTOMOIIBIO TTAJICTKH.
Pemenue TEKCTOBBIX
3ajad, BKJTFOUYAIOTITUX
MOHATHS  IUIOMAJA  H|
epuMeTpa.

3. OO0BbeMbl
T€OMETPHYCCKUAX Te.
N3mepenue o0bema
MPSMOYTOJTBHOTO
napajuiesienumneaa myreM
3aIOJTHCHHUS ero
KYOMYECKHUMH MEpPKaMH H
3aMeHa criocoba
HEMOCPEJCTBEHHOTO
BJIOKEHUS U TIepecyera
MEpOK BBIYHCIICHUEM
MIPOU3BEACHUS Tpex
U3MEPEHHUII: JUTHHEL,
IIMPUHBI, BBICOTBI - U
HaXO0XJIEHUEM C ux
nomoinpio oobema (V =a.
B . C) WM MpPOU3BEACHUS
IUIOIIAIM OCHOBAHHS Ha
Beicory (V. = S . H).
OO0t MOJIXO0]T K

BBIYUCIIEHUIO obbeMa
JIFOOBIX
«IIPU3MOIIO0I0OHBIX) u

<<HI/IpaMI/II[OHOI[O6HHX»
TCOMCTPUYICCKUX TCII.

Pasnen 3. Anamuz
perieHus
TEKCTOBBIX 3a7a4

1. Crpoenne  3amgauu.
Kpatkas 3amuch 3amauu.
CxeMsl. VYpaBHeHUs.
Kpatkas 3ammch ycinoBus
3aauu Kak HOBOE
CPEACTBO MOJEIHPOBAHUS,
Korja TeKCT 3a7aH B
KOCBEHHOH ¢Qopme win
COJICPIKUT 0ombIII0e

38 yacoB

3agaua

Kpartkas 3anuce
Llena
Komnuecto
CTonMOCTh
Bpewms
Ckopoctb
Paccrosuue
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KOJINYECTBO JaHHBbIX.
BoccraHoBiienne  Tekcra
3a7a4M 110 KPaTKOM 3arncu
u HaobopoT. Matpuunas
dbopma KpaTKo¥l 3ammcu
(Tabmuua) s 3amad,

CBSI3aHHBIX c
MPONOPLIMOHATBHO M
3aBHCUMOCTBIO MEXKITY
BEJIMYMHAMU.

[IpeobpazoBanue KpaTkoi
3aMMcu K BUAY, YAOOHOMY

JUTS rpaduyeckoro
MO/ICTTUPOBAHUS

(cocraBneHue CXEMBI).
CocraBieHue CcXxeMbl 10
KpaTKou 3aIUCH 51
Ha000pOT. Brinenenue
paBHBIX BEJTUYIHH "

COCTaBJICHUE YPAaBHEHUU
no cxeme. CocraBieHne
pPa3HBIX ypaBHEHUH IIO
OJTHOM M TOM K€ CXeMe Ha
OCHOBE BBIOOpA
0003HaYEHMST HEU3BECTHOM
BEJIMYMHBI U BBIPAKECHUE
OCTaJbHBIX HEU3BECTHBIX
BEJIMYMH Yepe3 IMEPBYIO.
CocraBieHue K 3agadyam
ypaBHEHUH, YIOOHBIX IS
pelIeHus.
[IpeobpazoBanue
YpaBHEHHMH Ha OCHOBE
npeoOpa3oBaHUs CXEM.
3aBUCUMOCTh HW3MEHCHHUS
yYpaBHEHUsI OT M3MEHEHUs
CXeMbl M HaoOopoT. 2.
3agau Ha «IPOLECCHI».
Bpems u ero usmepenue.
[TonsiTue o0  CKOpOCTH.
OO0t MOJIXO0]T K
PELICHUIO TEKCTOBBIX
3ajad4, CBSI3aHHBIX v
MPONOPUUOHATBHON
3aBHCHMOCTBIO MEXKTY
BEJINYMHAMH: a) Ha
JIBHKCHUE (BBIIIETICHUE
XapaKTEPUCTHUK JBUKEHUS:
BPEMEHH, CKOPOCTH,
paccTosiHUSI — U CBSI3U
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MeXay HumH); ©0) Ha

KYIUIIO-TIPOJIaXy; B) Ha
paboty
(IpON3BOAUTEIBHOCTD
Tpy#a, BpeMms, 00beM
pabor); r) Ha
U3TOTOBJICHHE TOBapa

(pacxom TKaHM Ha OAHY
BCIIlb, KOJIMYCCTBO BEIICH,
oOumii pacxomg) W T. IL
CocraBienue KpaTKoil
3amucu  337a4dl B BUJIE
TaOJIUIBL: @) HA BCTPEYHOE
IBIJKEHHE; 0) Ha
JIBUKCHHC B
MIPOTHBOIIOJIOKHBIX

HaNpaBJICHUAX U B OJHOM
HanpasieHud.  [loHsTue
CKOpOCTH  yHalleHUus |

CKOPOCTH COJTMKEHUS

I[Inanupyembie pe3yabTaThbl 00yUeHUsI

1 kaacc 2 KJ1ace 3 kaacc 4 kJjacc
IlpeaMeTHble | - BBIACKATH pPa3HbIC | - MOJI30BaThCA | - HAXOJHUTh | - 3aIIMCHIBATh
CBOMCTBA B OJHOM | IIOHATHEM CIoco0 MHOTO3HAYHEIE
npeaMeTe U | HaTYpaJILHOTO HU3MEPECHUS yuyciia u
HETIOCPEACTBEHHO qyclia KakK | BEJIUYHUH B | KOHEUHbBIE
CpPaBHUBATH YHUBEPCATbHBIM CUTYaIIHH, JIeCATUYHBIE
MPEAMETHI 0 | CPEeICTBOM KoTrJa Ipo0Ou,
pa3HBIM TIPU3HAKAM: | CPAaBHECHHS MpEeIOKEHHAsT | CPAaBHUBATh MX H
no JuyuHe (MIHUpUHE, | BEIUYUH IpH | yUYUTEIEM BBINIOIHATh
BBICOTE), IUIONIAMH, | IEPEX0Ie OT | BeIMUMHA JIeHCTBUSA c
o0Bemy, Macce, | HeOCPEJACTBEHHOT | 3HAYUTEIbHO HHUMH;
KoJu4ecTBy, (opme, | 0 cpaBHEHHS K | Oosblie - HCCIIEN0BATh
LBETYy, MaTepuaiy, | ONOCPEIOBAHHOMY; | HCXOJIHOM CBSI3b MEXIy
yriaam | Jip.; - pemaTh 3a/1a4M Ha | MEPKH, eCITUYHBIMHU
- MOJICIIUPOBATh | U3MEPCHHE, - co3JaBarth W | ApOOSAMU u
OTHOILIEHUS OTMEPHBAHUE U | OLIEHUBATh HaTypaJlbHBIMU
paBeHCTBa H | HaXOXKJIeHUE CUTYalINH, YHUCIaMU;
HEpaBEHCTBA yI0OHON MEpKH; TpeOyrorire - BBITIOJIHATH
BEJIMYUH cl|- YEPTUTh c | mepexona OT | JI00BIe
MIOMOIIBIO OTPE3KOB | MOMOIIBIO OJIHUX Mep | apudmMeTHIecKue
(rpaduueckoe JUHENWKH OTPE30K | U3MEpPEHUs K | JefcTBUA c
MOJENUPOBAHNE) U C | JAHHOW [UIMHBI U | IPYTUM; MHOT'03HaYHBIMH
TIOMOIIBLIO U3MEPSITh  JUIMHY | - HCIOJIb30BaTh | YUCIAMHU (6e3
OYKBEHHOM OTpE3Ka; CXemy OTpaHUYEHUs
¢dbopmynbl (3HaKOBOE | - YUTaTh | YMHOXKECHHS qriclia pa3psioB);
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MOJIEJIUPOBAHUE);

- MIPOU3BOAUTD
CIIOXKEHHE u
BBIYUTAHUE BEJIUYUH
Ipu  1mepexojie  OoT
HEpPaBEHCTBA K
PaBEHCTBY "
o0OpartHo;

- UCCIIEZIOBATh
CUTYalIlHH,
TpeOyromue
CpaBHEHHUS BETUYHH
" Yucelnl, UM
COOTBETCTBYIOIINX;
- OTIMCHIBATh
SIBJICHUSI U COOBITHS
c MTOMOIUIBIO
BEJINYWH;

- TPOTHO3UPOBATH
pe3ynbTaT
CpaBHEHHUS BEITUYUH
MyTeM WX OIEHKH H
MPUKHUJIKH OYyTyIIero

pe3yibTara;

- CTPOHTH
rpaduveckue
MOJEIN OTHOIICHUI
(cxempr) npu
pelteHnH
HECIIOKHBIX
TEKCTOBBIX 3ama4 (c
OYKBEHHBIMH  WJIH
YHCIIOBBIMHU
JTAHHBIMHU ),
CBSI3aHHBIX C
YMEHBIIICHUEM WJIU C
YBEIUYCHUEM
BEJIMYUH;
COCTaBJISITh
TEKCTOBBIC  3a/Ia4d
o cXeme "
bopmyre;

- NPUIYMBIBAThH
BMECTO OyKB
«TIOJXOISALITUEY
qyuciaa W 3aMEHSTh
YHCIIOBBIE  JIaHHBIE
OYKBEHHBIMU;

- BIIJICTh TIOHATHEM
4acTH W 1EeJIOTo,

JarpamMMBel,
aHAJIN3UPOBATh UX
U HCIOJIb30BaTh

pu pemeHnmn
3aj7ad4;

- 3aIMChIBATh
pe3yabTar
MU3MEpPEHUS
CUCTEMON  MEpPOK;
Ha3bIBaTh IEPBBIE
YyeThIpe paspsana B
NECITUIHOU
CUCTEME
CUUCJIEHUS;

- CpaBHHUBATh
qucha,
rPYNIHUPOBATh  HUX
MO 3aJaHHOMY WJIU
CaMOCTOSITEITLHO
YCTaHOBJIICHHOMY
MpaBuUIiy;

- CKJaapIBaTb H
BBIUYUTATh
MHOT'O3Ha4HbIE
qucna B
Pa3JInYHBIX
cucTeMax
CUHCIICHHS, B TOM
qucie B
JIECATUYHOM,
ONUPASICh Ha
TaOIUIy CIIOKEHUS
OJIHO3HAYHbBIX
yucen u
COOTBETCTBYIOIINE
eMy  TaOIu4yHbIe
ciy4yau
BBIYMTAHUS;

- IPOrHO3UPOBATh
pe3ynbTat
BBIYHMCIICHMUS,
IIOLIar0BO
KOHTPOJIUPYSI
MPaBWIBHOCTE U
IIOJIHOTY
BBITIOJIHEHHUS c
OIOPOU Ha
COCTaBJICHHBII
COBMECTHO c
JPYTUMH  JI€TbMU

(oma xe W
JeJIeHUs1)  IIpU
pelieHun
TEKCTOBBIX
3azad4,
COCTaBJIsIs
BBIPOKEHUE WIIH
YpaBHEHUE;

- 1O  CXeMe
MIPUIYMBIBATh
WIM 10AOUpaTh
TEKCTOBBIC
3a/1a4u;

- MPUMCHSITH
KaJIbKYIIATOP
npu  MPOBEPKE
BBIYHCIICHHIL,
-aHAJIM3UPOBAThH
3aBHCHMOCTH
MEXTY
BEJTMYMHAMH, C
KOTOPBIMH
VUEHUK  HUMEeT
i (Y npu
peIlIeHnH 3a/a4;
- CTPOUTH
rpadudeckue
MOJETN
apuMeTUIECKH
X JEeUCTBUH U
OCYIIIECTBIISATH
MEePEeX0]I OT ITUX
MoOJeIIeNn K
OyKBEHHBIM
dbopmynam u
00paTHO;

- 4YdTath U
CTPOUTH
JarpamMmBel;

- pemiarb
ypaBHEHUs THUIMA
a.X=B,X.a=
B,a:X=B8B,X:B
=a;

- yYMHOXaThb U
JENUTh
MHOTO3HAYHOE
YHCIIO Ha
MHOTO3HAYHOE C
OIOPOU Ha

- CpPaBHHBATH
pasHbIe CIOCOOBI
BBIYHCIICHHI;

- BBIOMpATh
palrOHAIbHBIN
(ynoOHblii)
croco6
JICHCTBHSIL,

- MOJICITUPOBATH C
MTOMOIIIBIO CXEMBI

OTHOIIICHUS
MEXKITY
KOMITOHECHTaMH
apu(pMeTUIECKIX
JIencTBHI B
MaTEeMaTHIECCKUX
BBIPAKCHUSX,
onpenenss
MOPATIOK
NeUCTBUHU Ha
OCHOBE aHalm3a

9THUX OTHOIIICHHMI;
MIPOTHO3UPOBATH
pe3ynbTaT
BBIYHCIICHUH,
UCITOJIB3YS
KaJIbKYJISTOP TIPH
MIPOBEPKE;

- COCTaBJISITh
hopmyIIBI
nepumMeTpa u
[UIOIIAIX JIFOO0TO
MHOTOYTOJIbHUKA
(u
MPSIMOYTOJIbHUKA
B TOM 4YHCIE) H
HCIIOJIb30BaTh HX

pH peleHun
3ajad4;

- BBIYHCIISATH
MEePUMETPHI
pa3IMYHBIX
IUIOCKUX  QUryp,
ONUCBHIBATh  HX
CBOICTBA,;

- HCTOJIb30BaTh
pa3nuHbIe
CIoCco0BI
BBIYUCIICHHS
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YMCTb OIIMChIBATh
OTHOIICHUA MCKIAY
qacTaMU U LCJIBIM C
IIOMOIIBKO CXEM H

hopmyu;
- pa3OouBaTh (GUTypHI
Ha qacTu u

COCTaBJISITh LIEJIOE U3
yacTel IUIOCKUX U
00BEeMHBIX QHUTYD;

- pemarb ypaBHEHUS
THOa a+ X=B,a—X
=B, X —a=BG¢C
OIIOpOi1 Ha CXEMY;

- BBITIOJTHSITh
CII0KEHUE "
BBIYUTAHUE B
npenenax 10;

- MPEACTABIATH
COCTaB qHUCe
MEepPBOTO JeCSTKAa C
OTnopou Ha
JIOTIIKOJIBHYIO
MIOJATOTOBKY Ha
OCHOBE MOHATUSA
YacTH U LIEJIOT0;

- HW3rOTaBIUBATH U
KOHCTPYHPOBATH
MOJIETHN
F€OMETPUYECKHUX
uryp,
MPEIJIOKEHHbIE B
paboueld  TeTpanu,
MIepEKPanuBaTh ux
npu CpaBHEHUU
mJIomanei

CIPAaBOYHUK
OIINOOK;

- JIenath OICHKY U
NPUKUKY
Oymyiero
pe3ynbTara;

- I0JIb30BAThCS
KaJbKYJISATOPOM
JUIE  TIPOBEPKH B
TOM cllydae, eCiH

YUEHUK
COMHEBaeTcs B
PAaBUIBHOCTH
BBIYHCIICHHI,

- CTPOUTH
rpaduueckue
Mozaenu  (CXEMBl,
JarpamMMel)
OTHOIIEHUNA MEXITY
BEJIMYMHAMU  TIpU
pelieHnu
TEKCTOBBIX 3a7ay C
OYKBEHHBIMU "
YHCIIOBBIMHU

JTAHHBIMH C OTIOPOM
Ha IIOHSTHE I[EJIOTO

u 9acTh u
pa3HOCTHOE
CpaBHEHHE
BEJIMYWH,

- UCCIIEIOBATh
3aBHCUMOCTh
pelIeH s 3a/1a41 OT
ee yCIIOBUS,
3a(puKCHPOBAHHOTO
B CXEMC;

- CpaBHUBATh
pa3Hble  CIIOCOOBI
BBIYMCIICHUM u
BBIOMPATh
panuoHaIbHbIE
crocoObl JeHcTBUI
c OIOPOU Ha
rpau4ecKyro
MOJIETIb (CXeMY);

- HAXOJWTh
HYXHYIO
UHPOpMALIUIO IS
noabopa

«TIOJIXO IATITUX)

Ta0IHILy
YMHOXeHus (1
TOJIBKO
YMHOXEHUs!)
OJTHO3HAYHBIX
yucei1 ot 0 10 9;
- OCHOBHBIM
nprueMam
YCTHBIX
BBIYHCIICHUN
npu
BBITIOJIHEHHH
T000T0
apupmMeTHyeCcKo
ro IeHCTBUS,

- HCKaTh
omuoOKu KakK
npu
BBITIOJTHEHHH
BBIYMCJICHHH,
TaK W TpH
perieHun
TEKCTOBBIX
3a1a4 u
YpaBHEHUH;
-aHAJIM3UPOBATh
WX MPUYUHBI;

- oOHapyXUBaTh
u YCTpPaHSTh
OIHMOKK TyTeM
noaodopa 1507051
MPUIYMBIBAaHHS
CBOUX 3aJaHuU
(c ux
MOCJICIYIOIITUM
BBITIOJTHCHHEM ),
ITOMOTAOIINX
130aBUTHCS
BBISIBICHHOM
OIIINOKU;

- BBISIBJISITH
3aJaHus c
«JIOBYIIIKAMUY,
cpend KOTOPBIX
€CTh 3aJaHus C

OoT

HCOOCTaroImuMn
JaHHBbIMH, C
JIMIITHUMH
JaHHBbIMH,

cou3msl 1 1p.;

TUTOIIA M
burypsi:

IPSIMOYTOJIbHUKA
, TPEYTOJIbHUKA U

Jpyrux

MHOFOYFOJIBHI/IKO
B;

- HpI/IMeHSITB
oommi  crocod
HaXO0XKICHUA
epUMeTpa,
IO AN u
oObemMa  TIOOBIX
FCOMeTpI/IqGCKI/IX
uryp;

- H3roTaBJIMBATH
MOJIETTH
FCOMeTqueCKHX
TEI;

- HUCIIOJL30BaTh
pasyinyHbIie
UHCTPYMEHTBl U
TCXHUYCCKUC
CpeacTBa
(MHElKa,
YTOJIbHHUK,
TPAHCIIOPTHD,
IHUPKYJIb,

KJIBKYIATOp U
ap.);

KOHCTPYHPOBAaTh
reOMEeTPUUECKYIO
¢burypy (oTpe3ox,
JIOMaHylo,
MHOTOYTOJIbHUK,
B TOM YHUCIE
MPSIMOYTOJIbHHK)
C 3aJaHHOU
BEJIMYMHOMN
(mmuHOHM, B TOM
qrcie
MEPUMETPOM,
TUIOMIA/IBIO);

- YHOpSAIO0YUBATH
BEJTMYHHBI;
MOJETUPOBATh H
paszpemiarb
peasbHbIe
CUTYaIlUH,
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Ygucell K YCIIOBHUIO
3a7a4u u ee
PENICHHUIO;

- HCIIOJb30BaTh
N3BCCTHBIC
YYECHUKY
MATEMAaTUYCCKUC
TepMI/IHLI n
o00o03HaUYeHHS.

- HaXOJIUTh
HY)XHYIO
UHPOpMALIUIO
TUTST nojoopa
«TOJIXO JISIIIIUX )
qrcen K
YCIIOBHIO 331241
U €€ PELICHHIO;

- NPHUIYMbBIBATh
CBOM BapHaHThI
3aMeHbl  OyKB
YHCIIAMH.

TpeOyroriue
YMEHUS
HAXOJIUTh
reOMETPUYECKUe
BEJINYHHBI
(m1aHupoBKa,
Hakjeilka o00oeB
U T.IL);

- aHAJIM3HUPOBATh
CTpOCHHE 3aJauu
U CXeMy Kak
OCHOBaHHME IS
KJIaCCU(PHUKAIUY;
- BBISIBIISITH CBSI3b
MEX]TY
MPOTIOPIIHOHATIBH
BIMU
BEIIMYMHAMU:
CKOPOCTEIO,
BpPEMEHEM,
paccTostHueM;
LICHOM,
KOJIMYECTBOM,
CTOUMOCTBIO U
Ip. "
UCTIOJIb30BaTh
M3BECTHYIO
CXemMy
YMHOCHUS
(menenus)
peLeHHUsI
TEKCTOBBIX 33]1ay;
- WUCIOJIb30BaTh
HOBOE CPEICTBO
MOJICTTUPOBAHUS
YCIIOBHS 3aJ1a4M -
KPaTKYIO 3aIiCh;
- COCTaBJISATh
TEKCT 3aJa4d 110
KpaTKOW 3aIlucH;
npeoOpa3oBbIBAT
b KpaTKyIo
3aIluCh u
COOTBETCTBYIOIU
i el Teker (u
Ha000poT);

- HaXOJIUTh
HYXHYIO
UHpOpMaIHIO
JUIst noxdopa

JJIA
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«II0AXO0 A X))
YHCCJ K YCIIOBUIO
3aJa4u u €C

peLICHHIO;
- TPUIYMBIBATh
CBOM  BapHaHTHI
3aMEHBI OyKB
YHUCIaMU u
Hao000poT;

- TMPEeICTaBISATh

uHpopMaLl0 B
TaONMIlE U Ha
JTUarpamme;

- UCKATh OIIHNOKH
Kak npu
BBITIOJIHEHHH
BBEIUMCIIEHUN, TaK
U TIpU pEIICHUH
TEKCTOBBIX 3a1a4
Y YpaBHEHMII;

- aHaJM3UpPOBaAThH
150, TIPHYUHBI,
0OHapyXHuBaTh H
YCTPaHSITh
OMHMOKK  TyTeM
noabopa 1507051
MIPUIYMBIBAHHS
CBOUX 3a/IaHu# (C
X
MOCJICTYIOITUM
BBITIOJTHCHHEM ),
MIOMOTAIOIIUX
N30aBUTHCA  OT
BBISBJICHHOM
OIIINOKU;

- BBISBJIATD
3aJaHus c
«JIOBYILIKAMUY,
Cpemd  KOTOPBIX
eCThb 3ajaHus (U

3a/1a4n) C
HEIOCTAIOIINMU
JIaHHBIMH, c
JIAITHUMHA
JTAHHBIMH,

cou3MsbI H 1p.

Meranpeame
THBIE

- Ilo3HaBaTenbHbBIC:
bazoBrie norunyeckue HCﬁCTBHHICpaBHI/IBaTB 06’beKTBI, yCTaHaBJIMBAaTb OCHOBAHHUA
Uil CpaBHCHHA, YCTAaHABJIMWBATL dHAJIOT I/II/I,O6T>CI[I/IHHTL 4acTh 00bEKTa (O6’[>CKTBI)
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II0 OIIPENEIICHHOMY IPU3HAKY;HaXOAUTh 3aKOHOMEPHOCTH W IIPOTUBOPEYMS B
paccMaTpuBaeMbIX (aKTax, JAHHBIX U HAOIIOJEHUSX HA OCHOBE IMPEIIOKEHHOTO
QITOPUTMA;BBISIBIATE  HEJOCTAaTOK HMH(pOpPMAanuu Ui pemieHus  y4eOHOH
(mpakTHyecKoM 3aaur) Ha OCHOBE MPEJI0KEHHOTO allTOPUTMA

yCTaHABIMBaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3U B CHUTYalUSAX, IOJIAIOIIUXCS
HENOCPECTBEHHOMY HA0JI0/IEHUIO WM 3HAKOMBIX I10 OIIBITY, /1€1aTh BbIBObI
KommyHuKaTuBHBIE

1) obuenue
BOCIIPUHUMATb U (1)OpMy.HI/IpOBaTB CY)XXACHM:, BbIpaXaTb OMOIMU B COOTBETCTBUU

C IEJISIMU U YCIIOBUSAMH OOIICHUS B 3HAKOMOM Cpejie

- KOPPEKTHO W apryMEHTHPOBAHHO BBICKA3bIBaTh 2) COBMECTHAs JCSATCIHHOCTH
CBO€ MHEHHE TPOSBIITh TOTOBHOCTH PYKOBOJHUTH, BBIMOJHATH MOPYyYEHUS,
IO TYUHSATHCS

PerynsatuBHbie

1.camoopaHu3arus

TUTAHUPOBATH JICHCTBHUS TI0 PEIICHUIO YICOHOMW 3a1auu IS TTOJTydeHUS pe3yibTara
YCTaHABIIMBATh MPUYMHBI yCIIeXa/Heyad yIeOHOH IeATeIbHOCTH KOPPEKTHPOBATh
CBOU y4eOHBIC IEUCTBUS AJIS MPEOI0TICHUS OMHUOOK

2) 6a30BBIC UCCIEAOBATENHCKUAE IEHCTBUS

OTIPEJICIIATh Pa3phiB MKy PEATbHBIM H JKEJIATeIbHBIM COCTOSTHHEM OOBEKTa
(cutyalnuu) Ha OCHOBE MPEIOKEHHBIX YUUTENIEM BOIIPOCOB

- C MOMOUIBIO YUuTensi GOpMyIupoBaTh 11elb, IAHUPOBATh U3MEHEHUsI O0BEKTA,
CUTYaI1

CpaBHHMBaThb HECKOJBKO BapHaHTOB pEIIeHUs 3ajaud, BHIOMpaTh Hauboisee
TTOIXOIATITUH (Ha OCHOBE TIPEIJIOKEHHBIX KPUTEPHEB )

- OPOSIBIATH YBAXUTEJIBHOE OTHOIIEHHE K COOECelHHKY, COOII0AaTh MpaBuia
BEJICHUS 1MAajiora U TUCKYCCUU

MPU3HABATh BO3MOKHOCTH CYILIECTBOBAHUS Pa3HBIX TOUEK 3PEHUS

CTPOUTH pEeYeBOE BHICKA3bIBAHUE B COOTBETCTBUU C ITOCTABICHHOM 3a/1a4eil

- TOTOBUTH HEOOJIbIIINE MYOJUYHbIE BBICTYIICHUS

(dbopMynupoBaTh KpPaTKOCPOYHBIE M JOJITOCPOYHbIE 1€ (MHIUBUAYAIbHBIE C
Y4ETOM YYacTus B KOJIJICKTUBHBIX 3aJjauax) B CTaHIAPTHOH (TUMOBOW) CUTYalllH
Ha OCHOBE TMPEIJIOKEHHOro QopmaTa IUJIAHUPOBAHUS,  paclpeesieHus
MIPOMEXYTOYHBIX IIIar0B ¥ CPOKOB

MIPUHUMATD 1eJIb COBMECTHOM JEeSITeNbHOCTH, KOJUIEKTUBHO CTPOUTH NEHCTBUS IO
€e JOCTIKEHHIO: pacIpeleNiaTh POJH, JOrOBapUBAThHCS, 0OCYKIaTh MPOIECC H
pe3ynbTaT COBMECTHOM pabOTHI

OTBETCTBEHHO BBINOJHSTH CBOIO YacTh PabOThI

BBICTPANBATh MOCIEA0BATEIHLHOCTh BEIOPAHHBIX JEHCTBUI

MPOBOJUTh MO TPEAJIOKEHHOMY IIJIaHy OIMBIT, HECIOXKHOE HCCIeI0BaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEeH OOBEKTa M3YYEHHUS U CBS3ed MEXIy OOBEeKTaMu
(dacTp — 1enoe, MpUYrHA — CIIEJCTBHE)

(dbopMynupoBaTh BBIBOABI M TOJKPEIUIATH WX JOKa3aTelIbCTBAMH Ha OCHOBE
pE3yNbTaTOB MPOBEICHHOTO HAONO/IeHUs (OTbITa, U3MEHEHHs, KJIacCU(UKALINH,
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CPaBHEHMSI, UCCIIEIOBAHMS)

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCOB, COOBITUN U MX MOCIECICTBHUS B
AQHAJIOTMYHBIX U CXOJIHBIX CUTYalUsIX

3) paboTa ¢ uHbOopMAaIEei

- BEIOMPATh UCTOYHUK MOJYYCHUSI HHPOPMALUU

- COIVIaCHO 33JaHHOMY QJITOPUTMY HAaXOJUTh B MPEAJIOKEHHOM HMCTOYHHUKE
nHGOPMAIIHIO, TIPEACTABICHHYIO B SBHOM BH/IE

COOIIOIATH C MOMOIIBIO B3POCIIBIX MpaBUiIa HHPOPMAIMOHHOM 0€301MacHOCTH IPU
norcke nHpopmanuu B cetd MHTepHET

aHAJIM3UPOBATH U CO3/]aBaTh TEKCTOBYIO, BU/IE0, TPaPHUUECKYIO0, 3BYKOBYIO
MPU3HABaTh BO3MOKHOCTH CYILIECTBOBAHUS PA3HBIX TOUEK 3PEHHUS

3a/1a4yy B COOTBETCTBHUH C YUeOHOU 3aayeii.

- Cco3laBaTh YCTHbIE U TIHMCbMEHHbIE TEKCThl (ONMHCAHHE, pacCyKIEHHE,
TTOBECTBOBAHHE)

noAOUpaTh WUIIOCTPATUBHBIM  Marepualnl (pUCYHKH, (OTO, TIJIaKaThl) K
BBICTYIUICHHUIO

OIIEHUBATh CBOM BKJIaJ B OOLIUI pe3ylnbTaT

1) caMOKOHTPOJIb
KOPPEKTUPOBATh CBOU y4eOHbIe IEHCTBUS AJIsl TPEOA0TIEHHSI OIIHOOK
pacno3HaBaTh JOCTOBEPHYIO U HEJOCTOBEPHYIO HH(OOPMAIIHNIO CAMOCTOSATEIHHO
WM Ha OCHOBAHHH IPE/I0KEHHOTO YUHUTENIEM crioco0a ee IIpOBEpKH
BBINOJTHATH COBMECTHBIC ITPOCKTHBIC 3a/IaHUS C OTIOPOH Ha MPEII0KECHHBIC
00pasIsI
yCTaHABJIMBATh IPUYHMHBI yCIIeXa/Heyaad yIeOHOH AeATeTbHOCTH
KOPPEKTUPOBATh CBOM y4eOHbIE JEHCTBHS IS IPEOIOICHHUS OMNO0K

JInyHocTHBIE

-MI03HaBaTeNIbHBI MHTEpEC, YCTAHOBKAa Ha IMOMCK CIIOCOOOB pELICHHs] MaTeMa-
TUYECKHX 3a]1a4;
-nepBoHayYajbHble MPEACTaBICHUS O HAy4yHOM KapTUHE MHUpa, MpPU3HAHUE

WMHIUBUIYAITBHOCTH KaXKJIOTO YeI0BEKa.

- TOTOBHOCTb YYCHHUKA IIEJICHAMPABICHHO HMCIIOJIb30BAaTh 3HAHUS B YUCHUHU U I10-
BCEHCBHOM JKU3HU I MCCICAOBAHUS MATEMATHYSCKOM CYIIHOCTH IpeaMeTa,
SIBJICHUS, COOBITHS, (haKTa;

-CIIOCOOHOCTh XapaKTePU30BaTh COOCTBEHHBIC 3HAHMS, YCTaHABJIMBATh, KAaKUE U3
MPEUIOKEHHBIX 3aJJaHHI MOTYT OBITh PELICHBI;

-KPUTUYHOCTD MBIIIICHHS;

-ONpPEeIesATh W BBICKA3bIBaTh I0J PYKOBOJCTBOM IIENarora cambie IPOCTHIC
oOmime Ui BcexX JIFOJICH NpaBUjIa MOBEACHUS TPU COTPYAHUYECTBE (ITHUYCCKUE
HOPMBI);

-B MPEATIOKEHHBIX MEAAroroM CUTYyalusxX OOIIECHHUS U COTPYAHUYECTBA, OMUPASICh
Ha oOmmue A BceX NPOCThIe MpaBWia MOBEACHHUS,  JeNaTh BBIOOp, MpHU
MOJJIEP’KKE IPYTUX YYACTHUKOB TPYIIIBI U MEAarora, Kak MOCTYIHTb;

-YIUTHCSI COBMECTHO C yYUTENIEM U APYTUMHU YICHHUKAMU JAaBaTh SMOIIMOHATBHYIO

OLCHKY ACATCIIbHOCTH KJIaCCa Ha YPOKCE.
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OuneHka J0CTHKEeHH I

1 kaacc 2 KJacc 3 kJacc 4 kJacc
KonTpoabHas 3 5 4 10
IIpoBepounas 8 28 9 2
JlabopaTopHasn - - - -
TBopueckas - - - -
Jpyroe (BIIP) - - - 1

IIpakTHyeckas 4acTh NPOrpamMMbl

Kpartkoe 00001meHHOe onMcaHKMe perjiaMeHTa NpoBeAeHUus padoT

B 3ajmaHusx, BKIIOYEHHBIX B paboOTy, TMpeJACTaBICHbl YYEOHBIC WM
KU3HEHHBIE CHUTYaIlMM, KOTOpbIE HYXXHO pa3peliuTh CpPeACTBAMH MAaTeMaTHKH,
UCIIOJIB3YS MOTyUYCHHBIC 3HAHUS.

Jlns  oOecrieueHUss TIOJTHOTHI TMPOBEPKU YPOBHS YUEOHBIX JOCTHIKEHUU
ydaierocsi paboTta COACPKHUT 3aJaHUsl Pa3HOTO YPOBHS CJIOXKHOCTH — 0a30BOTO U
TTOBBIIIICHHOT 0.

B 3amanusix ¢ BEIOOpOM OTBETa U3 TPEX-YETHIPEX MPEIJIONKEHHBIX BaApUAHTOB
YUYCHHUK JOJKEH BbIOpaTh TOJBKO BEpHBIM OTBeT. Ecim ydammiics BeIOMpaeT Oosee
OJIHOTO OTBETA, TO 3a/IaHUE CUUTAETCS BHIIOJTHEHHBIM HEBEPHO.

B 3agaHuax ¢ KpaTKUM OTBETOM YYEHUK JIOJDKEH 3amucaTh TpeOyeMblid
KpaTkuil oTBeT. Eciu ydamuiics, Hapsiy ¢ BEpHBIM OTBETOM IPUBOJUT U HEBEPHBIC
OTBETHI, TO 3aJJaHUE CUUTAETCS BBIITOJTHEHHBIM HEBEPHO.

3a BBIMOJHCHHWE KaXIOTO W3 3aJaHU  0a30BOTO  YPOBHS  CJIOKHOCTH
BbICTaBsgeTcs: 1 Oaym — BepHbIM oTBeT, ) Oa/NIOB — HEBEPHBI OTBET WJIM OTBET
OTCYTCTBYET.

3a BBITIOJTHEHHUE KaXKI0TO U3 3aJaHUM MOBBIICHHOTO YPOBHS B 3aBUCUMOCTH OT
MIOJIHOTHI ¥ TIPaBUJILHOCTH OTBETA BhICTaBiseTcs oT 0 10 3 Gaios.

3aTeM OCYIIECTBIISICTCS TIEPEBO] IEPBUUHBIX OAJIJIOB B IMTHOALIBHYIO IIIKAITY.

[IprumepHOE BpeMs Ha BBIIIOJIHEHHE 3a1aHUN COCTABJISCT:

- U1 3aJ1aHui 6a30BOTO YPOBHS CIOKHOCTH — OT 1 70 3 MUHYT;

- TS 3aJ1aHUM MTOBBIIICHHOMN CI0XHOCTH — 3 MUHYTHI.

Ha BrimonHeHue Bceit paboThl 0OTBOAUTCS 1 ypok (45 MuH).

OOKYMEHT MOAMNMMCAH
QNEKTPOHHOW NOAMUCHIO

POCCHUsl

CepTucbukat: 00E3F45855DCAA37AC7A06046828A9DB80
Bnapeneu: KasaHues CtaHucnas MeTpoBuy
[Deincteutenex: ¢ 16.08.2022 no 09.11.2023
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