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ITosicHuTeIbHAS 3alIUCKA

PabGouas mnporpamma mno yueOHOoMy mpeamery «Martematuka» (naiee -
mporpaMMma MO MaTeMaTUKE) Ha YpPOBHE HayajlbHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHHUS MPOrpamMMBbI
HayaJlbHOro  oOumiero  oOpa3oBanusi ~ DenepalibHOrO  TOCYJIapCTBEHHOTO
00pa30BaTeIbHOrO CTaHAApTa HAYaJIbHOTO O0IIero o0pa3oBaHUs, YTBEPKIEHHOTO
npukazoM MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepaunu No 373
ot 06.10.2009 roxa (manee - PI'OC HOO-2009), denepaibHoit 00pa3oBaTeIbHOM
OporpaMMbl  HayajdbHOrO OOILIEro oO0pa3oBaHUs, YTBEPKICHHOM MPHUKAa30M
Munnpocsemennss Poccun ot 18 mas 2023 Ne 372 (mamee — dOIT HOO),
®denepanbHOil paboyeil mporpammbl 1Mo yuyeOHOMy mnpeamery «Marematukay, a
TAaK’K€ OpPHUEHTHPOBAHA HA LEJEBble MPUOPUTETHl JTYXOBHO-HPABCTBEHHOI'O
pa3BUTHs, BOCIUTAHUSA W COLMAIM3AIMHU O0y4aromuxcsi, chOpMyIMpOBAHHbBIE B
denepanbHOI paboueli mporpaMMe BOCITUTAHUS.

Ha ypoBHe HauanbHOTO 0O0IIEro 00pa3oBaHUs U3yYEHHE MAaTEMaTHUKU HUMEET
0co0oe 3HaUYeHHE B pa3BUTHH oOyuatoiierocs. [I[pnoOpeTéHHbIle UM 3HAHUS, OMBIT
BBITIOJIHCHUSI TIPEMETHBIX M YHUBEPCAJIbHBIX JACHCTBUM Ha MaTEeMaTUYECKOM
MaTepuaie, IepBOHAYAIbHOE OBJAJCHUE MATeMATHUYECKUM SI3IKOM CTaHyT
dbyHIaMeHTOM 00y4YeHHUsI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKXKe
Oynyt BocTpeOoBaHbl B JkM3HU. I[IporpamMma 1o MaremaTHke Ha YPOBHE
Ha4YaJIbHOTO 00IIero o0pa3oBaHUs HamMpaBlieHA Ha JOCTIXKEHHE CIIEIYIOMINX
o0Opa3oBaTeIbHBIX, Pa3BUBAIOIINX IIEJ€H, a TAKXKe LeJIel BOCTTUTaHUS:

OCBOCHHME HAYaJbHBIX MaTEeMaTHYECKUX 3HAHMM — TMOHUMAaHUE 3HAYCHUS
BEJIMYMH U CIIOCOOOB MX M3MEPEHHMs, UCIIOIh30BaHNE apu(PMETHICCKUX CIIOCOO0B
JUTSL pa3pelieHus: CIOKETHBIX CUTYalllii, CTAHOBJICHHE YMEHHUS peliaTh y4eOHbIe U
NPaKTUYECKUE 3a/ladyd  CPeACTBaMH MaTeMaTHKu, paboTa C aJlropuTMamu
BBITIOJIHCHUS apu(PMETHICCKUX JEHCTBUI;

dbopmupoBaHue G yHKIIMOHATBHON MaTeMaTH4eCKON IPaMOTHOCTH
oOyyJaromierocsi, KOTopas XapakTepu3yeTcs HaJU4heM y HEro OIbITa PEeLICHHS
y4e0HO-TIO3HABATEIBHBIX W y4eOHO-MPAKTHYECKUX 3aj7ad, IOCTPOSHHBIX Ha
MOHUMAaHUU W NPUMEHEHHMH MAaTeMaTUYECKUX OTHOLICHHHN («4acTh-LETI0e,
«OOJIIBIIIe-MEHBIIEY», «PABHO-HEPABHO», «IOPSAOK»), CMBICIA apuPMETHUYECKUX
JEUCTBUI, 3aBUCUMOCTEH (paboTa, ABMKEHUE, MPOIOTIKUTEIBHOCTh COOBITH);

o0ecrieueHne MaTeMaTHYECKOTO Pa3BUTHUSl 00YyYarolerocs — CHoCOOHOCTH K
MHTEJUIEKTYaJIbHON JEATEIIbHOCTH, IPOCTPAHCTBEHHOTO BOOOpaXeHMs,
MaTeMaTU4ecKoi peun, HOPMUPOBAHUE YMEHUSI CTPOUTH PACCYKIICHHUS, BEIOMPATH
apryMEHTAIlMI0, pa3inyarh BepHble (UCTUHHBIE) U HEBEpHbIE (JIOKHBIC)
YTBEPXKAEHHUS, BECTH OUCK UHPOPMAITUY;

CTaHOBJICHHWE Y4eOHO-IO3HABaTEIbHBIX MOTHUBOB, MHTEpECAa K HU3YUYCHUIO U
MPUMEHEHUIO  MAaTeMAaTHKH,  BaXHEHIIMX  KA4YeCTB  WHTEIUICKTYaJTbHOU



JESATETHHOCTH: TEOPETUICCKOTO W TIPOCTPAHCTBEHHOTO MBIIIUICHUSI, BOOOPaKCHHS,
MaTeMaTUIeCKON peur, OpUEHTUPOBKY B MATEMAaTUYECKUX TEPMHUHAX U TTOHATHUSX.

B ocHOBe KOHCTpyHpOBaHHUSI COJEpKaHUS U OTOOpa IIAHUPYEMBIX
pE3yJIbTATOB MPOTPaMMBI  TI0 MAaTEMaTHKE JiekaT CIASAYIOIHUe IEHHOCTH
MaTeMaTHKH, KOPPETUPYIOIIHE CO CTAHOBICHHEM JTUYHOCTH 00YJarOIIerocs:

NMOHMMAaHNE MaTEeMaTHYECKUX OTHOIICHHWH BBICTYHACT CPEICTBOM IO3HAHUS
3aKOHOMEPHOCTEW CYIIECTBOBAHMS OKPYXKAIOMIETO MHUpa, (aKTOB, MPOILIECCOB H
SIBJICHUM, TPOUCXOIAIINX B TMPUPOJEC U B OOIIECTBE (HAMPUMEP, XPOHOJIOTHS
COOBITHH, TPOTSHKEHHOCTh 10 BPEMEHHM, O0O0pa30oBaHHE IICJIOTO U3 4YacTeH,
U3MeHEeHUe POPMBI, pa3mMepa);

MaTEMaTUYCCKUE TPEJICTABICHUS O YHWCIaX, BEJIMYMHAX, TCOMETPHUCCKHUX
durypax SBISIOTCS YCIOBHEM IICJIOCTHOTO BOCIPHUSATHS TBOPECHUW MPUPOJIBI U
YelloBeKa (MaMSITHUKA apXHTEKTYphl, COKPOBWINA HCKYCCTBA W KYJBTYPHI,
00BEKTHI IPHPOJIBI );

BJIQJICHHC MATEMAaTHYECKHM  SI3bIKOM, DJJEMEHTAaMH aJTOPUTMHYECKOTO
MBIIIIJICHUS. TTO3BOJISIET OOYYaroIIEeMyCsi COBEPIICHCTBOBATh KOMMYHHUKATHBHYIO
JCATEIBHOCTh (apryMEHTHPOBATh CBOKO TOYKY 3PCHHS, CTPOUTH JIOTHUYCCKHE
IICTIOYKK  PACCYXXJCHUMW, ONpOBEpratb WM  IOATBEPXKIAaTh HCTHHHOCTH
TPEIIOTIOKEHHUS ).

Ha ypoBHe HadanmpHOro 00mIIero oOpa3oBaHHMsS MaTeMaTHUECKHWE 3HAHUS U
YMEHUS PUMEHSIOTCS 00YyJaIOIIUMCS TIPH H3YUSHHUH IPYTUX YIeOHBIX MPEIMETOB
(KOTMYEeCTBEHHBIE W TPOCTPAHCTBCHHBIC XapaKTEPUCTHKH, OIICHKH, pPacdEThl U
NPUKH]IKA, HCIONIb30BaHUE Tpadudeckux ¢GopM MpeAcTaBIeHUS HWHOOPMAINN).
[IpuoOperéHHble OOyYarOMUMCS YMEHHS CTPOWTHh aITOPUTMBI, BBEIOUPATh
palroHAIBHBIE CITOCOOBI YCTHBIX M MUCHBMEHHBIX apH(PMETHUSCKUX BBIUYMCIICHUH,
npuéMBI TTPOBEPKU TPABHIBLHOCTH BBIITOJIHCHUS JICUCTBUM, a TAKXKE pa3HMYCHUE,
Ha3bIBaHHUE, H300pAKEHUE TCOMETPUUSCKHUX (PHUTYp, HAXOKICHHE TE€OMETPUICCKUX
BeMUYMH  (I7WHA,  TEPUMETp,  IUIOMIaah)  CTAHOBATCS  TMOKa3aTelAMHU
chopMupoBaHHON  (QYHKIMOHATBHOM  TPaMOTHOCTH  oOOydwaromerocs |
MPEANOCHUIKONW YCIENTHOTO JallbHEUIero OOy4deHHsl Ha YPOBHE OCHOBHOTO
o01mrero o0pa3oBaHus.

[Inanupyemble  pe3yabTaThl OCBOCHHS MPOrpaMMbl IO MAaTEMAaTHKeE,
MpEACTaBICHHbIE M0 ToJaM OOydYeHHs, OTpa)xalT, B TIEPBYIO OdYepeb,
MpPEeIMETHBIE JOCTKEHUST oOydJaromerocs. Takke OHHM BKJIIOYAIOT OTIETbHBIC
pE3yNbTaThl B OOJIACTH CTAaHOBIICHUS JTUYHOCTHBIX KAaueCTB W METAampeIMETHBIX
JIEUCTBUHN M YMEHH, KOTOPBIE MOTYT OBITh JOCTUTHYTHI HA ATOM dTare o0y4eHHS.

Oo6yuatomumucs 3 u 4 kiacca (mo ®I'OC HOO - 2009) mepexon ma @OII
HOO ocymecTBisiercss He B TMEpPBBIM oA H3yYEeHHS Y4yeOHOTO mpeameTa
«Marematuka», moatomy Kk 2023-2024 ydyeOHOMY Troay YK€ JTOCTUTHYT PSif
IUIAHUPYEMBIX Ppe3yJIbTaToOB, CGHOPMYIMPOBaHHBIX B (eaepanbHON paboueit
nporpaMmMe o yueoOHomy npeamery «MaTemaTuka.



YuuTeiBass JaHHBIA NEPEXOIAHBIM IEPUOJ, OCYIIECTBIEHA KOPPEKTHUPOBKA
colepKaHUsl M IUIAHUPYEMBIX pEe3YyJbTAaTOB M3Y4YEHHMs] Y4YEOHOro mnpeamera
«Marematuka» ¢ 1enpto jgoctwkeHus Tpedosanuii ®OII HOO, OPII no
MaTeMaTUKE K OCBOCHHUIO IPEAMETHBIX pE3YJIbTATOB HAa YPOBHE HAYAIBHOIO
oOmero oOpa3oBanusi (K OKoHuaHUIO 4 kiacca). M3ydenuwe oOywaromumucs
yueOHoro npeamera «MareMaTuka» MO JaHHOM y4eOHOM mporpaMme oOecrneuuT
OCBOCHUE COJEPKAHMS M JOCTH)KEHHE IPEAMETHBIX pE3yJbTaTOB HE HHXKE
tpeboBanuii ®OII HOO, ®PII no maremaTuke; Npu OCBOCHHUU MPOTPAMMBI IO
MaTeMaTuke y oOydarmuxcsi OyAeT BO3MOXKHOCTb JOCTHXKEHHSI TPEIMETHBIX
PE3YIABTATOB HA MOBBIIIEHHOM YPOBHE.

PaGouas nmporpamma no yyeOHOMy npeamery «MaTemaTuka» COCTaBlieHA C
y4eTOM pabouei POrpaMmBbl BOCITUTaHUS oy «HavanbHas
oOmeoOpa3zoBarenbHas mkona Op ABHep», MpeaycMaTpuBaeT pealn3aluio
NeAarortueckuMu  pabOTHUKaMHM BOCHHUTATENIbHOIO MOTEHLHajda YpPOKOB H
IPEANOJIAaraeT CAEAYIOMYI0 AEATEIbHOCTh YUUTENS, HAIPABICHHYIO HA:

1. VYcraHoBienue JOBCPUTCIIbHBIX OTHOIIICHUA MCIKOY YUUTCIICM )41
O6y‘{aIOIIII/IMI/ICH, CHOCO6CTByIOIIII/IX MMO3UTUBHOMY BOCIIPpUATHIO Y4YallITUMHCAH
Tp€6OBaHI/Iﬁ 151 HpOCI)6 YUHUTCIIA, IIPUBJICHCHHUIO UX BHUMAHUSA K 06cy>K)1aeM0p”I
Ha YpPOKC I/IH(i)OpMaHI/II/I, AKTUBHU3allNU NX MMO3HaBaTEJILHOM ACATCIIBHOCTH.

2. TloOyxaeHue o0yJarmmxcs co0IoaaTh HOPMBI TIOBEACHUS, MPaBHIa OOIIESHHUSI
CO CBEpPCTHHKAaMW W IIeJlarOraMH, COOTBETCTBYIOIIME YKJIaay IIKOJBI,
YCTaHOBJICHUE U TOJIEPKKa J0OPOKeIaTSIIbHONH aTMOC(EPHI.

3. PerynupoBanue TmoBeneHUs OOydaromIuxcs i oOecredeHusl Oe30MmacHOi
00pa3oBaTeILHOM CPEIbl.

4. TlpuBneyeHue BHUMaHUs OOYyYarONIMXCS K IIEHHOCTHOMY AaCIMEKTy H3Yy4aeMbIX
Ha ypOKax IPEIMETOB, SBJICHUN M COOBITUH, WHUIIMHPOBAHUE OOCYXICHUM,
BBICKA3bIBAHUI CBOETO MHEHMS, BRIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIICHHS K
U3y4aeMbIM COOBITUSIM, SBICHUSM, JIUIAM.

5. MakcumaiabHOE HCIIOIb30BaHNE BOCTIMTATEIBHBIX BO3MOXKHOCTEH COJICpIKAHUS
ydgeOHOro mpeameTra sl (GOPMUPOBAHUS Y OOYYaIOMUXCS POCCHUCKUX
TPAAUITMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX W COIHMOKYJBTYPHBIX IICHHOCTEH;
110100p COOTBETCTBYIOIIETO TEMATHYECKOTO COJEPIKaHUs, TEKCTOB JIJIsI YTCHHUS,
3a/1a4 JIJIS PEIICHUS, TPOOIEMHBIX CUTYyAITUi ISl 00CYKICHUH.

6. [IpumeHnenne WHTEPAKTUBHBIX (opM ydeOHOU pabOThI: WHTEIUICKTYalbHBIX,
CTUMYJUPYIOMIMX  TMO3HABATEIbHYI0O  MOTHBAIUI0, WIPOBBIX  METOJUK,
JTUCKYCCHH,  MalImMUX  BO3MOXHOCTh  TPUOOPECTH  OMBIT  BEICHUSA
KOHCTPYKTHBHOTO JHAJIOTa; TPYMNIOBOW pabOTh, KOTOpas YYHT CTPOUTH
OTHOIICHUS U JIEWCTBOBATh B KOMaH/IE, CIIOCOOCTBYET PA3BUTHIO KPUTHIECKOTO
MBIIICHUS;

/. BxirodeHue B ypOK HUTPOBBIX MPOLIEAYp, KOTOpPbIE MOMOTAIOT MOAAECPKAThH
MOTHUBALIMIO JETed K TMOJYyYCHUIO 3HAHUW, CIOCOOCTBYIOT HaJIaKMBAHUIO



MO3UTHBHBIX MEKITUYHOCTHBIX OTHOIICHHH B KJIacCe, TOMOTAIOT YCTaHOBJICHUIO
no0poskenaTenbHON aTMOCc(hephl BO BpEMS ypOKa.

8. Opranmzanus HAacTaBHMYECTBA  MOTHBHPOBAHHBIX W  DPYAUPOBAHHBIX
oOyJaroluxcs HaJ HEYCHEBAIOIMMHU OJIHOKIACCHUKAMH, B TOM YHCIE C
0COOBIMU  00pa30BaTEIbHBIMU TMOTPEOHOCTSMHU, JAIOIIETO OOYYAIOIUMCS
COIMAJIEHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AMMHON ITOMOIIIH.

9. UnunuupoBaHue W TOAJIEPKKA HCCIEN0BATENBCKONW JEATEIbHOCTH B (opMme
UHAUBUAYATBHBIX U TPYIIIOBBIX MPOEKTOB, YTO JAET BO3MOKHOCTh MPUOOpECTH
HaBbIKKM  CaMOCTOSITEJIbHOTO  pEUIeHUsl  TEOPETHYECKOM  MpoOJeMbl,
reHepupoBaHusi u  oQopmiIeHHS COOCTBEHHBIX UJCH, YBKHUTEIBHOIO
OTHOIICHUS K UYXXKUM HUJIEIM, ITyOJIMUYHOTO BBICTYIUICHHS], apTyMEHTUPOBAHUS U
OTCTaWBaHUs CBOCH TOUKHU 3PEHUS.

10.Opranuzanust 5KCKypcui, OX0/10B, SKCIEAULIUNA U T.1I.

11.33HII/ITa HOCTOMHCTBA W HHTCPCCOB o6yqa101111/1xc51, InmoMonb y4dJaliuMmcCH,
OKa3aBIIUMCS B KOH(l)JIHKTHOfI CUTyalluu.

12.TlocTpoeHue BOCIUTATENBHON NEATEILHOCTH C YYETOM KYJIbTYPHBIX Pa3IHunl
oOy4aronmxcs, WHVMBHUIYaJbHBIX 0COOEHHOCTEH. ®opMHUpOBaHUE
TOJIEPAHTHOCTH W HABBIKOB MOBEACHUS B H3MEHSIOLICHCS MOJMKYJIbTYpPHOU

cpene.

JIM4HOCTHBIE pe3yibTaTbl OCBOCHHUS MPOTPaMMBbl JOCTUTAKOTCSA B MpOLECCe
€ANMHCTBA Y4YeOHOW W BOCIUTATENBHOM JEATEIbHOCTH, O00ECTIeUnBaIOIICH:
MO3UTUBHYIO JUHAMUKY PAa3BUTHUS JUYHOCTU OOYYAIOIIETOCs, OPUEHTUPOBAHHYIO
Ha TIIPOLIECCHl CAaMOIIO3HAHHUs, CaMOPA3BUTHS M CAMOBOCIIMTAHUSA; OCBOCHHUE
OOy4YaromMMHCS  COLUMAIBLHO 3HAYMMBIX HOPM M  OTHOUICHWH, pa3BHUTHE
MO3UTUBHOTO OTHOIIECHUS OOYYaromMXcs K OOMIECTBEHHBIM, TPAIUIIMOHHBIM,
COLIMOKYJIBTYPHBIM U JTYXOBHO-HPaBCTBEHHBIM IIEHHOCTSIM, MPUOOPETEHHUE OIbITA
npuMeHEeHHs] COPMHUPOBAHHBIX MPEJACTABICHUM U OTHOLIICHUHN Ha TIPAKTHUKE.

PesynbpTaThl enHCTBA y4eOHOM M BOCTIMTATEILHOM JAESTEIBHOCTH OTPAKECHBI
B IyHKTe «JIMyHOCTHBIE pe3ynbTaTh» paznaena «llnmaHupyembie pe3ynbTaThl
OCBOCHHUS YUEOHOTO MpeaMeTay paboyeit mporpaMMBl.

B paznene paboueil nporpamMmmsl npenmeta « Temamuueckoe nianuposanue, 6
mom uucne c¢ yuémom padoueinl RNPoOZPAMMbL GOCHUMAHUA C YKA3AHUEM
Kou4ecmea 4acoe, OmeoOUMblX HA 0CE0EHUE KA CcOOoU membvl) TUIAHUPYEMbIE
JNEUCTBHSI TMenarora IO pealu3ald BOCHHUTATENBHOTO MOTEHIMala YypoKa
yKa3bIBalOTCs (C MCHONb30BaHMEM Koma) B Tpade «/lesiteibHOCTH yuuTenasi ¢
yuéTtom padodeidi mnporpamMmbl BocnmuTaHusi». C  LENbI0  COKpalleHUs
JIOKyMEHTapHOU Harpy3Kd, YMEHBIICHHS 00bEMa pabouero JOKyMEHTa YYHUTENs B
cTonbue «JlearenbHOCTh yUuTedsl ¢ y4€ToM paboyeill MporpamMmbl BOCIHUTAHUS
BO3MOYKHO T'PYIIIHPOBAHKE IO pa3jesiaM U TeMaM, CX0XKHUM 0 LIEeJIAM U 3ajJa4aMm, C
yYKa3aHHUEM COOTBETCTBYIOIIETO KOJIA.

Ha u3yuyenue marematuku orBoautcst 540 yacoB: B 1 kiacce — 132 yaca (4



yaca B HeJeN), Bo 2 kiacce — 136 yacoB (4 gaca B Henmeno), B 3 kimacce — 136
yacoB (4 yaca B HeJento), B 4 kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



1. Ilnanupyembie pe3yJbTATHI OCBOCHHS YUEOHOI0 MpeaMeTa
«MareMaTuKa»

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC Pe3yNbTaThl OCBOCHHUS MPOTPaMMBbI 10 MaTeMaTHKE Ha YPOBHE
HAa4yaJIbHOTO O0IIero o0pa3oBaHUS JIOCTUTAIOTCS B E€IUHCTBE YYEOHOH W
BOCTIUTATEIHbHON JIEATEIHHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU POCCHICKIMHU
COIIMOKYJILTYPHBIMH M JYXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMH, TPHHITBIMH B
oOlIecTBe TMpaBUjIaMU MU HOpPMaMU T[OBEJEHUS M CHOCOOCTBYIOT Ipolleccam
CaMOIIO3HAHUS, CAMOBOCIIMTAHUS M CaMOpa3BUTHA, (OPMUPOBAHUS BHYTPEHHEH
TIO3UIIMH JTUYHOCTH.

B pesynpTare u3ydeHHs MaTeMaTHKH Ha YpOBHE HAYalIbHOTO OOIIETO
oOpaszoBanus y obOyuatromierocss OyayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIC
PE3YNIbTATHI:

OCO3HaBaTh HEOOXOJWMOCTh W3YYCHHsS] MaTEeMaTHKH IS aJanTalud K
KU3HECHHBIM CHTYAIIHSIM, U Pa3BUTHS OOIIEH KyIbTYphl YelOBeKa, CIOCOOHOCTH
MBICIIUTh, PACCYXJaTh, BBIIBHIaTh MPEIANONOKCHHS M  JIOKa3bIBaTh WM
OTIPOBEPTaTh UX;

IPUMEHSTH MPaBUJIa COBMECTHOU ACSATENBHOCTH CO CBEPCTHUKAMM, MPOSIBISTH
CIIOCOOHOCTh JIOTOBApUBATHCS, JIMIUPOBATH, CIEAOBATh YKa3aHUAM, OCO3HABAThH
JUYHYIO OTBETCTBEHHOCTh W OOBEKTHMBHO OIICHMBATh CBOM BKJIaJ B OOLIUI
pE3yIbTaT;

OCBaMBaTh HaBBIKM OpPraHU3aIliu 0€30MacHOr0 MOBEACHHS B MH()OPMAITMOHHON
cpene;

NPUMEHATh MaTeMaTHKYy JIJISl PEIICHUs MPAKTUYECKUX 3a7ad B IMOBCEIHEBHOU
KU3HU, B TOM YHCJI€ MPU OKA3aHUH MOMOIIY OJHOKIACCHUKAM, JETAM MIIAJIIIETO
BO3pacTa, B3POCIBIM U MOKHUIBIM JOISM;

paboTaTh B CHUTYyalUSAX, PACIIUPSIONIUX OMBIT MPUMEHEHUS MaTeMaTHYECKUX
OTHOIICHUI B peaTbHOM >KU3HU, MOBBIMIAIOIINX WHTEPEC K HUHTEIUICKTYaJbHOMY
TPYAy ¥ YBEPEHHOCTh B CBOMX CHJIAX MPHU PEIICHUH MOCTABICHHBIX 33/1a4, YMECHHUE
[Peoa0JeBaTh TPYIHOCTH;

OIICHUBATh MPAKTUYECCKUE M YUEOHBIC CUTYaIlUU C TOYKH 3PEHHS] BO3MOKHOCTU
MPUMEHEHUS MaTeMaTHUKHU JUISI PalMOHAIBHOTO W A(P(GEKTHBHOTO pEIICHUS
y4eOHBIX 1 KU3HCHHBIX MPOOIIEeM;

XapaKTepru30BaTh CBOM YCIEXH B H3YUYCHUH MATEMaTHKU, CTPEMUTHCSA
yrayOnsTh CBOM MaTeMaTUYECKHUE 3HAHUS W YMEHUS, HAMEYaTh MyTH YCTPAHCHHSI
TPYAHOCTEN;

MOJIB30BAThCS PA3HOOOPA3HBIMU HH(POPMAIIMOHHBIMU CPEACTBAMU ISl PEIICHHUS
MPEIOKEHHBIX M CAMOCTOSITEILHO BEIOPAHHBIX YUEOHBIX TPOOJIEM, 3a1ad.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUS

Bba3oBble Joruveckue aeicTBus:

YCTaHABJIMBATh CBS3M M 3aBHCHMOCTH MEXKIYy MaTeMaTHYECKUMHU OOBEKTaMHU
(«4acTh — 1EI0e», KIPUIMHA — CIICCTBUCY, KIIPOTHKEHHOCTHY);

MPUMEHATh 0a30BbIC JIOTHUECKHE YHUBEPCAIbHBIC NCUCTBUS: CpAaBHCHUE, aHAIIN3,
Kkiaccudukaius (rpynmnupoBKa), 0000IIeHHUE;

nproOpeTaTh MpaKTHYECKWe TrpaduIecKue W HW3MEPUTEIbHBIC HABBIKU IS
YCIICIITHOT'O PEIICHUS YYCOHBIX M )KUTCHCKUX 3a/1a4;

NPEJICTaBIATh TEKCTOBYIO 3ajady, e€ pelieHue B BHUAC MOJICTH, CXEMBI,
apu(PMETUICCKON 3alMCH, TEKCTa B COOTBETCTBHHM C TMPEIJIOKCHHOH ydeOHOM
poOIEeMOM.

BazoBble HcciienoBaTeabcKHeE TeHCTBHS:

NPOSBIIATH CIIOCOOHOCTh OPHUCHTHPOBATHCS B Y4eOHOM MaTepualie pa3HbIX
pa3zeoB Kypca MaTeMaTHKH,

NOHMMAaTh H aJeKBaTHO HCIIOJIb30BaTh MaTEMaTHYECCKYH0 TEPMHHOJIOTHIO!
pas3nu4arh, XapaKTepU30BaTh, HWCIIOIB30BAaTh JUIS PCIICHUS YYEOHBIX U
NPaKTUYECKUX 3a/1a4;

NPUMEHSTh U3yUYEeHHbIE METO/IbI MTO3HAHUS (M3MEpEeHUe, MOJIeIMpPOBaHuE, epedop
BApUAHTOB).

PabGora ¢ undgopmanmeii:

HaXOAUTh W WCIIOJNB30BaTh JUIsl pelIeHHs Y4YeOHBIX 3aJad  TEKCTOBYIO,
rpaduyeckyro HHGOPMAIIUIO B Pa3HBIX UCTOYHUKAX MH(POPMAITMOHHOM CPEJIbL;
YUTaTh, UHTEPIPETUPOBATH IPaPUUECKH MPEIACTABICHHYIO MH(OpMAIHUIO (CXemy,
Ta0JIUIly, AUArpaMMy, IPYTyIO0 MOJIENb);

IpeACTaBIATh MHGOPMAIMIO B 3a7aHHON ¢dopme (AOMOTHATH TaOJHUIlY, TEKCT),
dbopMyIHpOBaTh YTBEpPXKACHHE IO 00pasily, B COOTBETCTBUH C TPEOOBAHUSIMH
y4aeOHOM 3a1a4H;

MpUHUMATh TpaBujia, OE30MacHO WCIOJIB30BATh MpEJIaraeMble JJICKTPOHHBIC
CpeICTBa U UCTOYHUKHU WH(HOPMAITIH.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA

Oo0wenue:

KOHCTPYUPOBATh YTBEPKIACHHUS, TPOBEPATh UX UICTHHHOCTD;

WCIIOJIB30BaTh TEKCT 3aJaHus JUIsl OOBSICHEHHS crmocob0a W XoJa perieHHs
MaTeMaTHYECKOM 3a7a4u;

KOMMEHTUPOBATh MPOLIECC BBIUUCIEHUS, TOCTPOCHUS, PEIICHNUS;

OOBSICHSIT MOJTYYEHHBIA OTBET C UCMOI30BAHUEM U3YYEHHON TEPMUHOJIOTHUY;

B IMPOIECCE JUAJIOTOB MO OOCYXKIEHUIO H3YYEeHHOTO Marepuala — 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS, OLEHUBATh BBICTYIUIEHUS YYaCTHHUKOB,



MPUBOJIUTH JOKA3ATEIbCTBA CBOEH MPABOTHI, MPOSBIATH ITUKY OOLICHUS;
CO3/1aBaTh B COOTBETCTBUM C y4eOHOM 3ajadell TEKCThlI Pa3HOIO BUJA — OIMCAHHE
(HanmpuMep, TeOMETPUUECKO (UTyphl), paccykaeHue (K mpuMepy, NMpu pelieHuu
3a/lauu), MHCTPYKIUs (HanpuMep, U3MEPEHUE JUIMHBI OTPE3Ka);

OpUEHTUPOBATHCS B QJITOPUTMAX: BOCIHPOU3BOAUTH, JAOIOJHITH, HUCHPABIATH
nedhopMHUpPOBAaHHBIE;

CaMOCTOSITEJIbHO ~ COCTaBJIAITb ~ TEKCThl ~ 3aJaHUM, AHAJIOTMYHbIE THUIIOBBIM
U3YYEHHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS

Camoopranusanus:

IJIAHUPOBATH JACHUCTBUS IO PEIICHUIO YUeOHOM 3a/ja4u I TIOJyUYCeHHS pe3yJIbTara;
IJIAHUPOBATh JTalbl MPEACTOSIIEH padOThl, ONMPEACNSITh MOCIEI0BATEIBHOCTD
y4eOHBIX JICHCTBUIA;

BBITIOJIHSIT,  TIpaBWIa OE30MAaCHOTO  HCIOJIb30BAHUSI AJICKTPOHHBIX  CPEJICTB,
npeiaraeMbIX B Iporiecce 00yueHus.

CaMokoHTpPOJb (peduiekcus):

OCYIIECTBIIATH KOHTPOJIb MPOIIECcca U pe3ysibTaTa CBOEH JeATeIbHOCTH;

BBIOMpATH U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CIIOCOOBI IEHCTBU;

HaXOAUTh OMMOKH B CBOEW paboTe, yCTaHABIMBATh WX MPUYUHBI, BECTH IMOUCK
MyTel MPeoI0JIeHHs OITHOOK;

OpeIBUIETh  BO3MOXXHOCTb  BO3HHMKHOBEHHS ~ TPYJIHOCTEH U OLIMOOK,
npenycMaTpuBaTh CHOCOOBI MX TpeaynpexiaeHus ((popmynupoBaHHe BOMPOCOB,
oOpaleHne K y4eOHUKY, JOMOTHUTEIBHBIM CpEICTBaM OOyUYCHHs, B TOM YHCIIC
3JIEKTPOHHBIM);

OLICHUBAaTh PALMOHAIIBHOCTh CBOUX JICHCTBUI, J1aBaTb UM Ka4E€CTBEHHYIO
XapaKTEPUCTHUKY.

CoBMecTHas 1€ATeIbHOCTD:

Y4aCTBOBAaTh B COBMECTHOM JIESITEIBHOCTHU: PACpPEENATh paboTy MEKIY WieHaMu
rpynmnsl (HampuMep, B CiIydae pelieHus 3aiad, TpeOyrommux nepedopa 0OoIbIIoro
KOJMYECTBA  BApUAHTOB, MPHUBEACHUS MPUMEPOB U  KOHTPIPUMEPOB),
COTJIaCOBBIBATh MHEHHS B XOJ€ TOHCKA JO0KA3aTENIbCTB, BHIOOpA pPalMOHAIBLHOTO
cnocoba, aHanmn3a HHGOPMAIIHH;

OCYILIECTBIIATh COBMECTHBIM KOHTPOJb M OLEHKY BBINNOJHIEMBIX JIEMCTBHH,
MPEeABUACTh  BO3MOXHOCTh ~ BO3HMKHOBEHHS ~ OMIMOOK W TPYIHOCTEH,
npeaycMaTpUBaTh MYTH UX MPEAYIPEKICHUS.

HPEAMETHBIE PE3YJIBTATDBI

OcBoeHnne pabouell mporpaMmbl MO MaTeMaTUKE OOECHEYMBAET JAOCTHKEHUE
IJIAHUPYEMBIX Pe3yJIbTaTOB HE HUKE TpeOoBaHuil denepaibHON 00pa3oBaTeIbHOMN



MIPOrpaMMbl HAYaJIBHOTO O0IIEro 00pa3oBaHus K pe3yiabTaTaM OCBOCHHS yU4€OHOTrO
npeamera «MaTeMaTuka.

B coorBercTBMM ¢ TpeboBanusmu ®OII HOO:

K konmy oOydenuss B 1 kiaacce y oOyuwaromerocs OyayT chOpMUpPOBaHbI
CJIEIyIOIINE YMEHHUS:

YUTaTh, 3AIIMCHIBATh, CPABHUBATD, YHOPsA0UMBaTh yncia ot 0 o 20;
MEPECUUTHIBATh pa3IU4YHble OOBEKThl, YCTAHABIMBATH MOPSAIKOBBIH HOMED
00BEKTA;

HaXOAMUTh YKciia, OOJIbIIee WM MEHbIIee JAHHOTO YUCia Ha 3aJaHHOE YHCIIO;
BBIMOJHATh apu(pMeTHYecKrue ACHCTBUS CIOKEHUs W BblUMTaHMs B mpenenax 20
(YCTHO U TTMChMEHHO) 0€3 mepexo/ia uepes JIeCsITOK;

Ha3bIBaTh U Pa3inyaTh KOMIIOHEHTHI JEHUCTBUM CIOKEeHMs (cllaraeMble, CyMMa) U
BbIUUTaHUA (YMEHBIIAEMOE, BHIYUTAEMOE, PA3HOCTh);

peliatb TEKCTOBBbIE 3a7aud B OJIHO JCHCTBHME HA CJIOXXEHHWE W BbIYUTAHUE:
BBIJIEIISATH YCJIOBUE U TpeOoBaHUe (BOIPOC);

CpaBHMBATh OOBEKTHI MO [JIMHE, YCTAHABIWBAs MEXJy HUMH COOTHOIICHHE
«TMHHEE — KOPOYE», «BBIIIE — HUKEY, KIIHPE — YIKEN;

U3MEPSATH JUIMHY OTpe3Ka (B CM), UePTUTh OTPE30K 3aJaHHON JITUHBL;

pasnuyaTh Yucio u uudpy;

pacno3HaBaTh TeOMETpPUYECKHEe (UTYpBI: KPYT, TPEYrOJIbHUK, MPSMOYTOJbHHUK
(xBagpar), OTPE30K;

YCTaHABJIMBATh MEXAY OObEKTaMHU COOTHOIICHHMS: «CIIE€BA — CIIpaBay», «CIEpeau —
C3aU», KMEXKIY;

pacrno3HaBaTh BepHbI€ (MCTUHHBIE) W HEBEpPHbIE (JIOKHBIC) YTBEPKACHUS
OTHOCHTEJIPHO 3aJJaHHOT0 Habopa 00 bEKTOB/TIPEIMETOB;

IpYNIUpOBaTh OOBEKTHI MO 33JaHHOMY NIPU3HAKY, HAXOAWTh M HA3bIBAThH
3aKOHOMEPHOCTH B PALY 00BEKTOB MOBCEIHEBHOM JKU3HU;

pa3nuyaTh CTPOKHM M CTOJIOIBI TaOJMIIBI, BHOCUTH JaHHOE B TaOJIMILy, W3BIIEKATbH
JaHHOE WIN JaHHbIC U3 TaOJIHIIbI;

CpaBHHUBATh JBa 00BEKTA (YUCIA, TeOMETpUUYecKre (GUrypsol);

pacnpenensaTe 0OOBEKTHI Ha JABE IPYNIIBI 10 33JAaHHOMY OCHOBAHHUIO.

K xonmy oOyyenus Bo 2 KkJjacce y oOyyaromierocs OyayT cpOpMHpPOBAHbBI
CIEeAYIOIINE YMEHUS:

YUTaTh, 3aIMCHIBaTh, CPABHUBATH, YIOPSIAOUMBATh uKcia B npenenax 100;
HaxoOJIUTh YMUCIJIO OOJIbILIIEE WM MEHbIIEE JAHHOTO YKCIIA Ha 3aJaHHOE 4HUCIO (B
npenenax 100), Gonplliee TaHHOTO YKCIIA B 3aJaHHOE YKcIio pas (B mpeaenax 20);
YCTaHaBIIUBaTh M COOJIIOAATh MOPSAOK IMPU BBIUUCICHUM 3HAYEHUS YUCIOBOTO
BbIpakeHus (co ckoOkaMu uiu 0e3 CKOOOK), coJepKallero ACHCTBUS CI0KEHUS U
BbluKTaHUA B nipeaenax 100;



BBINIOJIHATD apU(PMETHUECKUE IEUCTBUS: CIIO)KEHHE U BbIUMTaHUE, B nipenenax 100
— YCTHO M NMHUCbMEHHO, YMHOKEHHUE U JelieHue B npenaenax 50 ¢ ucnonb3oBaHUEM
Ta0IMLIBI YMHOKEHNUS;

Ha3blBaTh M pa3iMyaTh KOMIIOHEHTHI JIEUCTBUU YMHOXEHHS (MHOXHUTEIH,
MIPOU3BEICHUE), ACJICHUS (ICIUMOE, IETUTENh, YaCTHOE);

HaxXOJIUTh HEU3BECTHBI KOMIIOHEHT CJIOKEHHUSI, BEIYUTAHUS

WCIIOJIb30BaTh MPU BBIMOJHEHUU TMPAKTUYECKUX 3aJlaHUM €IUHUIIBI BEIUYUH
JUIMHBI (CAaHTUMETp, JEUUMETpP, METpP), Macchl (KWJIOrpaMM), BpeMeHU (MUHYTAa,
4ac), cTouMocTu (py0Jib, KOTIeHKa);

ONpEJENATh C IMOMOIIBI H3MEPUTENbHBIX MHCTPYMEHTOB [IJIMHY, OIpPEACNAThH
BpeMsi C TOMOIIBIO YacoB;

CpaBHUBATh BEJMYHMHBI JUIMHBI, MAaCChl, BPEMEHHU, CTOMMOCTH, YCTaHABJIUBas
MEX/y HUMU COOTHOIIEHHE «OOJIbILIE WM MEHBIIIE HaY;

peliaTh TEKCTOBBIC 33/1a4M B OJIHO-/IBA JEUCTBUSA: MPEJCTABIATH 3a/1auy (KpaTkas
3aMKch, PUCYHOK, TaOMUIAa WM JApyras MOJENb), TUIAHUPOBATh XOJ PEIICHHS
TEKCTOBOM 3a7aud B JBa JEUCTBHs, OGOPMIIATH €ro B BUIE apu(PMETHUECKOTro
JIEVUCTBUS WIN JEUCTBUM, 3alIUCHIBATh OTBET;

paznuyaTh W Ha3blBaThb T€OMETPUYECKHE (QUIYphI: MNPSMON yroi, JIOMaHylo,
MHOTOYTOJIbHUK;

Ha Oymare B KJIETKY M300pa)kaTh JIOMaHYI0, MHOTOYTOJIbHUK, YEPTUTH C TTIOMOIIBIO
JUHENKA WIM YTOJIbHUKA TPSIMOM yroJi, IPSMOYTOJbHUK C 3a/IaHHBIMU JIJTMHAMU
CTOPOH,;

BBITIOJHSTh U3MEPEHUE JUTMH peajbHbIX 00bEKTOB C MOMOIIIbIO JIMHEUKHY;

HaXOAWTh JUIMHY JIOMAaHOHW, COCTOAIIEH U3 MABYX-TPEX 3BEHBEB, MEPUMETP
NpsSIMOYTOJIbHUKA (KBaJpaTta);

pacrno3HaBaTh BEpHbIC (MCTUHHBIE) M HEBEpPHBbIE (JIOXKHBIE) YTBEPXKICHUS CO
CJIOBAMH «BCE», «KAKIIBIN»;

MIPOBOJIMTH OJIHO-ABYXIIIArOBbIEC IOTHUECKUE PACCYKICHUS U J€1aTh BEIBOBI;
HAXOJUTh OOIIWN MPU3HAK TPYIIBI MATEMATHYECKUX OOBEKTOB (UHCEN, BETUYHH,
reOMETPUUECKUX PUTyp);

HAXOJUTh 3aKOHOMEPHOCTH B Py OOBEKTOB (UHCEI, TEOMETPUIECKUX PUTYD);
MPEeACTaBIATh WHGOPMAIUMI0O B 3aJaHHON QopMe: MOMONHATh TEKCT 3a/layu
YHCIIAMH, 3aTIOJTHATH CTPOKY WJIM CTOJIOCI TAOIHIIbI, YKa3bIBaTh YMCIIOBBIC JTAHHBIC
Ha PUCYHKE (M300paKeHUH TeOMETPUUIECKUX (HDUTYD);

CpPaBHUBATH TPYMITBI 00HEKTOB (HAXOAUTH OOIIEE, PA3IUIHOE);

O0OHapyKUBATh MOJIEIH T€OMETPUUECKUX (DUTYDP B OKPYKAIOIIEM MUPE;

noa0UpaTh MPUMEPHI, TOATBEPKIAIOIINE CYKICHHUE, OTBET;

COCTaBJIATh (JOMOJHATH) TEKCTOBYIO 3a]1a4y;

MPOBEPSATH MPABUIBHOCTH BEIYUCIICHUS, U3MEPEHUSL.

K koniy oOyuenus B 3 kJjacce y oOyuarouierocs OyayT cdopMHupoBaHbI



CJIEIyIOIINE YMEHHUS:
YUTaTh, 3AIIUCHIBATh, CPABHUBATH, YIOPSAOUMBATH yKcia B peaenax 1000;
HaXOJUTh YKCIIO OOJbIIEEe WM MEHBUIEE JAHHOIO YHMCIA Ha 3aJlaHHOE YMCIIO, B
3ajaHHoe unciio pas (B npeaenax 1000);

BBINIOJIHATH apu(PMeTHUEeCKue NEeHCTBUA: CIOXKEHUE U BelunTaHue (B mpenenax 100
— ycTHO, B npenenax 1000 — mUCbMEHHO), YMHOXEHUE U JIeJICHUE Ha OJTHO3HAYHOE
4uCII0, IeJieHrue ¢ ocTaTkoM (B npenenax 100 — yCTHO ¥ MUCBMEHHO);

BBITNIOJIHATD JEMCTBUS YMHOXKEHHE U JiejieHue ¢ yncaamu 0 u 1;

yCTaHABIMBATh M COOJIOJATh MOPSAJOK JACUCTBUI MNpU BBIYMCICHUM 3HAUYCHMS
YUCJIOBOTO BBIpaXKeHUs] (cO ckoOkamMu wiaM 0e3 CKoOOK), coaepkKaIiero
apupMeTHUYeCcKue ACHUCTBUS CIO0KEHUS, BHIYMUTAHUS, YMHOXKECHUS U JIETICHUS;
UCIIOJIb30BaTh MPHU BBIUYUCICHUSX MEPEMECTUTEIBLHOE U COYETATEIbHOE CBOMCTBA
CIIOKEHUS;

HaXOAUTh HEM3BECTHBIA KOMIIOHEHT apU(PMETHUECKOTO ICUCTBUS;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUWU TMPAKTHUYECKUX 3aJaHUM W pEeHIeHUH 3ajaad
CAVHUIIBL: JUIUHBI (MUJUTUMETP, CAHTUMETP, NEUUMETP, METP, KUIOMETpP), MACCHI
(rpammM, KujiorpamMMm), BpeMeHM (MHHYTa, 4ac, CEKyHJia), CTOMMOCTH (Komeika,
py6usb);

OTIpEENSTh C MOMOIIBI0 HU(POBBIX U AHAIOTOBBIX MPHUOOPOB, U3MEPUTEIHHBIX
UHCTPYMEHTOB JJUHY (Maccy, BpeMs), BBINOJIHATh MPUKUAKY U  OLEHKY
pe3ysbTaTa U3MEPEHH, ONpeaesaTh MPOIOKUTEILHOCTh COOBITHS;

CpPaBHMBATh BEJIMYMHBI JUIMHBI, IUIOIIAAWA, MAacChl, BpPEMEHHU, CTOMMOCTH,
yCTaHABJIMBAs MEXAY HUMHU COOTHOIICHHE «OOJIbIIE UM MEHBIIIE Ha WU BY;
Ha3bIBaTh, HAXOAUTH JOJIO BEITMYMHBI (ITOJIOBUHA, YETBEPTH);

CpPaBHUBAThH BEITUYHHBI, BEIPAKEHHBIC TOJSIMU;

UCIIOJIb30BaTh NPU PEHICHUW 3a/7ad U B NPAKTUUECKUX CHUTyalnusx (MOKyIKa
TOBapa, OMNpPEJCICHUE BPEMEHHU, BBIMOJIHEHHWE PACUYETOB) COOTHOIICHUE MEXITY
BEITUYMHAMU;

IIPU PEUICHUHU 3a]1a4 BBINNOJIHATH CJIOKEHHE U BBIUUTAHUE OJHOPOIHBIX BEIUYUH,
YMHOKE€HHE U JICJICHUE BEJIMUYMHBI HA OJHO3HAYHOE YHUCIIO;

pemaTh 3aJa4d B OJAHO-/IBa ACHCTBHUS: MPEACTABIATh TEKCT 3aJa4yM, IJIaHUPOBATh
XOJl pEelIeHUs], 3alUChIBaTh PEUIEHWE U OTBET, aHAJIM3UPOBATH pEIICHHUE (HMCKATh
JIpYroil croco0 pelleHus ), OlIEHUBATh OTBET (YCTaHABIMBATH €TI0 PEATUCTUYHOCTD,
MPOBEPSATH BHIUYMCIICHUS );

KOHCTPYHPOBATh TPSMOYTOJBHUK W3 JaHHBIX (QUryp (KBaapaToB), IEIHThH
MPSIMOYTOJILHUK, MHOTOYTOJIbHUK Ha 3aJaHHbIE YacTH;

CpaBHUBAaTh (UIYpbl MO IUIOMIAAN (HAJOXKEHUE, COMOCTABICHUE YMCIIOBBIX
3HAYCHUN);

HaxoJIUTh TEPUMETpP MPSIMOYTrOJIbHUKA (KBajapara), IUIOMIaAb MPSMOYTOJbHHUKA
(kBagpata);

pacrio3HaBaTh BEpHbIE (MCTHUHHBIE) M HEBEpHbIE (JIOKHBIEC) YTBEPXKACHUS CO



CIIOBAMH: «BCE», KHEKOTOPBIE», K1), KKAXKIBINY, ECIIH. .., TO...»;

dbopMynupoBaTh yTBEpkKACHUE (BBIBOA), CTPOUTH JIOTUYECKHE PaACCYXKICHUS
(0IHO-BYXILIArOBBIE), B TOM YHCJIE C UCIOJb30BAHUEM HU3YUYEHHBIX CBSI30K;
KJIacCU(UIMPOBATH OOBEKTHI IO OJJHOMY-/IBYM ITPU3HAKAM;

U3BJIEKaTh, MWCIOJB30BaTh WH(GOPMAIMIO, NPEACTABICHHYI0 Ha MPOCTEHIINX
auarpaMMax, B Tabiuuax (Hanpumep, paciucaHue, pexuM paboTel), Ha IpeIMeTax
MOBCEAHEBHOM KU3HU (HANIPUMED, SPJBIK, ITUKETKA), a TaKKe CTPYKTYpUPOBAThH
MH(OPMAIUIO: 3aMOJHATh MPOCTEUIINE TaOJINLIBL;

COCTaBJIATH IJIaH BBINOJHEHUS YYEOHOro 3a/laHMsl U CJIeI0BAaTh €MY, BBIOJHATH
JEUCTBUS IO AJITOPUTMY;

CpaBHMBATh MaTeMaTH4YeCKMe OOBEKTHl (HAaxXxoAWUTh oOllee, Ppa3IUYHOE,
YHUKAJIBHOE);

BbIOMpATh BEPHOE pElICHUE MaTeMaTHYECKOH 3a1auH.

K xonmy obyuenus B 4 kJjacce y oOydaromierocss Oyayt chopMupoBaHbl
CJIeIyIOIINEe YMEHHUS:

YUTaTh, 3AMUCHIBATh, CPABHUBATD, YIIOPSII0UYUBATH MHOTO3HAYHBIC YHCIIA;
HAXOJIUTh YUCIIO OOJIbIlIee WM MEHBIIEE JAaHHOTO YHCiIa Ha 3aJaHHOE YHUCJIO, B
3aJlaHHOE YHCIIO pa3;

BBIMIOJHATh  apudMeTHYecKue  JCHCTBUSA:  CIOXKEHHME W BBIUMTAHHE C
MHOTO3HaYHBIMU YMCJIaMU MUCbMEHHO (B mpenenax 100 — ycTHO), yMHOKEHHUE U
JIeJIeHHe MHOTO3HAYHOTO YKCJIa Ha OJIHO3HAYHOE, ABY3HAYHOE YMCIO MUCHMEHHO
(B mpeaenax 100 — ycTHO), nejeHne ¢ 0cTaTKOM — muchbMeHHO (B mipeaenax 1000);
BBIYHCIISITh 3HAYCHUE YHUCIOBOTO BBIpaXKEHHs (CO CKOOKamMHM WiM 0e3 CKOOOK),
conepxkaiiero 2—4 apudMeTHuYecKux IEHCTBUSA, UCIOIb30BATh MPHU BBIYMCICHUAX
M3Y4YeHHBbIE CBOMCTBA apU(METHICCKUX JICHCTBHIA;

BBITIOJHATh MPUKUIKY PE3yJbTaTa BBIUMCIECHUHN, IPOBEPKY MOIYYEHHOTO OTBETA
M0  KPUTEpHUSIM:  JIOCTOBEPHOCTh  (pEaJIbHOCThb), COOTBETCTBHUE  IpPaBUIY
(asiropuTMYy), @ TaKXKE C OMOIIBIO KAJIBKYJISATOPA;

HaxXOJIUTh JOJI0 BEIUYUHBI, BEIUUHHY I10 €€ J10JI€;

HAXOJUTh HEU3BECTHBIA KOMIIOHEHT apHU(PMETHIECKOTO ICHUCTBUS;

UCIIOJIb30BaTh €IWHMIIBI BEJIMYMH MPU pEUIeHUH 3ajay (IyiMHa, Macca, Bpems,
BMECTUMOCTb, CTOUMOCTb, IIJIO0IIA]1b, CKOPOCTH);

WCIIOJIb30BaTh MPHU PEUICHUU 3aJa4 €AUHHIBI JJIUHBI (MUJIJIUMETP, CAHTUMETP,
JNEUUMETp, METp, KWJIOMETp), Macchl (rpaMM, KWJIOTpaMM, LIEHTHEpP, TOHHA),
BpEMEHM (CeKyHJa, MHUHYTa, 4ac, CYTKH, HEHEeJNs, MECSl, T0J]l), BMECTHMOCTH
(iutp), crouMocTu (Koreika, pyosb), Tiomaau (KBaapaTHbI MeTp, KBaJapaTHBIMI
JIEUUMETpP, KBaJIPaTHBIM CAHTUMETP), CKOPOCTH (KUJIOMETP B Hac);

WCIIOJBb30BaTh MPU PEIICHUM TEKCTOBBIX 3a7ad4 W B MPAKTUYECKUX CUTYaIUSAX
COOTHOUIECHUS MEXKJY CKOPOCTbIO, BPEMEHEM M MPONACHHBIM MYTEM, MEXKIY
MIPOU3BOAUTEIIBHOCTHIO, BpEMEHEM M 00bEMOM PaOOTHI;



OMpENENATh C MOMOIIbIO U(POBBIX U AHAIOTOBBIX MPUOOPOB MacCy MpeaMeTa,
TeMmneparypy (Hampumep, BOJbI, BO3JyXa B TOMEIICHUU), BMECTUMOCTh C
MTOMOIIIBI0 U3MEPUTEIBHBIX COCYJIOB, TPUKUAKY U OLIEHKY pPe3yJibTaTa U3MEPEHUN;
pemaTh TEKCTOBbIE 3alaud B 1-3 JCHCTBUS, BBIIONHATH MpeoOpa3oBaHue
3a/IaHHBIX BEJIMYMH, BBIOUPATh MPU PEIICHUU MOIXOSIINE CIIOCOOBI BEIUUCICHHUS,
coueTasl yCTHbIE M MTUCbMEHHBIC BBIUUCICHUS U UCTOJb3Ys, IpU HEOOXOAUMOCTH,
BBIYUCIIUTEIbHBIE YCTPOMCTBA, OLICHUBATh MOJIYYEHHBIN pe3ylabTaT M0 KPUTECPHUSIM:
peanbHOCTh, COOTBETCTBHUE YCIOBHIO;

penaTh NMpakTUYECKHUE 3a/1a4M, CBA3aHHbBIC C MMOBCEIHEBHON >KU3HBIO (HAmpuUmep,
MOKYIIKa TOBapa, OMpPE/ICICHUE BPEMEHH, BBITIOJHEHUE PACUETOB), B TOM YHCIIE C
U30BITOYHBIMYU JAaHHBIMHU, HaXOJUTh HEJOCTAIOINIYI0 MHMOpMaLUio (HarpuMmep, U3
TaOJIMI, CXEM), HAXOJUTh PA3JIMYHbIE CITIOCOOBI pEIICHNS,;

pazniuyuath OKPY)XKHOCTh M KPYT, M300pakaTh C MOMOIIBIO IUPKYJIS U JIMHEHKU
OKPYXHOCTb 33JJaHHOTO pajnyca;

paznmuuath M300pakKeHUsT MPOCTEUIIMX NPOCTPAHCTBEHHBIX Guryp (map, Kyo,
UINHADP, KOHYC, MUpaMuja), paclo3HaBaTh B MPOCTEUIIMX CIydasX MPOCKIIUH
MPEAMETOB OKPYXKAIOIIET0 MUPa Ha TUIOCKOCTH (IT0J1, CTEHY);

BBITIOJIHSIT, pa3OueHue (MOKas3bplBaTh HA PHUCYHKE, 4YepTexkKe) NPOCTEHIIeH
COCTaBHOM (UTYyphl HAa NPAMOYTOJIBHUKU (KBaApaThl), HAXOAUTh MEPUMETP H
wionaab GUryp, COCTaBICHHBIX U3 JBYX-TPEX MPAMOYTOILHUKOB (KBaAPaTOB);
pacno3HaBaTh BepHble (MCTHHHBIE) UM HEBEpHbIE (JIOKHBIE) YTBEPKICHHUS,
PUBOJUTH MIPUMEDP, KOHTPIIPUMED;

dbopMynrpoBaTh YTBEpXkACHHE (BBIBOM), CTPOUTH JIOTMUECKHE PaCCYKICHUS
(ABYX-TpEXIIaroBbIe);

KJIacCU(UIIUPOBATH OOBEKTHI MO 3aIaHHBIM HIIM CAMOCTOSITEIHPHO YCTaHOBICHHBIM
OJIHOMY-JIBYM TIpU3HAKAM;

U3BJIEKaTh W WCIIOJNB30BaTh JUIsl BBHITIOJIHEHUS 3aJaHUN U pelieHus 3aaad
uH(OPMAINIO, TPEICTABICHHYI0O HA MPOCTEUIIUX CTOJOYATHIX AWarpaMmax, B
Ta0JIUIIaX C JAaHHBIMU O PEATBbHBIX MPOIECCAX U SBICHUAX OKPYXKAIOIIETO0 MHpa
(Hampumep, KaJeHJapb, paclUCaHHE), B TMPEIMETaX I[OBCEIHEBHON KU3HU
(mammpumep, c4€T, MEHIO, IPANC-IUCT, OOBSIBICHHE);

3aMoJIHATH JAHHBIMU MPEIJIOKEHHYIO TaOIUITy, CTONIOYATYIO IHArpamMmy,
UCIOIb30BaTh (hOpMaIU30BaHHBIE OMHUCAHUSA MOCIEAOBATEIBHOCTU JEUCTBUI
(airopuT™, TUIaH, CX€Ma) B MPAKTUYECKUX M YUYEOHBIX CHUTYalUsX, JOMOJHATH
aNrOpPUTM, YIOPAI0YMBATH 1Iary aJropuTMa;

COCTaBJISITh MOJIETb TEKCTOBOM 3a/1auu, YUCIOBOE BbIPAKEHHUE;

BEIOWPATh PAlMOHATBHOE pEIICHHE 3a7a4d, HAXOJWTh BCE BEPHBIC PEIICHUS W3
MPEIOKEHHBIX.



Odyuarowumucs 3 u 4 knacca (no @roc HOO - 2009) nepexoo na @OII
HOO ocywecmenaemca He 6 nepewlii 200 U3Y4YeHUs y4yeOHO20 npeomema
«Mamemamuxa», nosmomy k 2023-2024 yuebnomy 200y ysnce 0ocmuzHym pso
NIAGHUPYEMbIX Pe3YIbmamos, c@HopmMyauposanHvix 6 eodepanvHoii paodoueil
npozpamme no yueonomy npeomemy «Mamemamuxay.

Yuumuvieaa oannwiii nepexoonsiit nepuoo, ocywiecmeniena KOppeKmuposxa
coO0epicanusa u NIAHUPYEMbIX pPe3YTbmamoe U3y4yeHus yuedHo2o npeomema
«Mamemamuxka» c uenvio oocmudxcenuns mpeoosanuii @®OIl HOO, ®PII no
Mamemamuke K 0C60CHUI0 NPEOMEMHBIX Pe3YIbmamoe HA YPOGHe HAYATbHO20
obowezo oopazosanusn (kK okonuanurw 4 kKnacca). Hzyuenue obOyuarowumucs
yueonozo npeomema «Mamemamuka» no OAHHOU Y4eOHOU npozpamme
obecneuum oceoenue co0epHcAnus u 00CMUICeHUe NPeOMEemHbIX Pe3yabmamos
He Hudce mpeodosanuii ®OII HOO, ®PII no mamemamuxe; npu 0C60eHUU
npozpammsl no mamemamuke y oOyuarouwguxca 0yoem  803IMONCHOCHLb
00CMUICEHUA NPEOMEMHBIX PEe3YTbMAMOo8 HA NOGLIUIEHHOM YPOGHE.

1 knace
Yucia u apupmMeTuyecKue 1eMCTBUA ¢ HUMHU

OOyuaronuncs HayuYnuTCs:
¢ CpaBHUBATH I'PYIIIHI IPEIMETOB C TOMOIILIO COCTaBICHUS Nap: OoJblile,
MEHBIIIE, CTOJIBKO K€, OoJble (MEHbBIIE) Ha.. .|
o 00BENUHATH MPEAMETHI B €IMHOE 1IeJI0E TI0 3aJaHHOMY MPU3HAKY, HAXOIUTh
UCKOMYIO YacTh T'PYIIIbI IPEIMETOB;
o M300paXkaTh YMCJIa COBOKYITHOCTSIMU TOYEK, KOCTSIMU JOMHHO, TOUKaMH Ha
YUCJIOBOM OTPE3KE U T. 1.;
¢ YCTaHaBJIMBATH MPSAMYIO U 00pPATHYIO MOCIEI0BATEIBHOCTD YUCEN B UUCIOBOM
pALy, OPEabIAYIIEE U MOCIEAYIOEE YUCIO0, CYUTATh NPEIMETHI B IPSIMOM U
obpatHoM nopsiake B peaenax 100 (mocieaoBaTenbHO, TBOMKAMH, TPOMKAMH,
.., JIEBITKAMHU, JIECATKAMH );
e CpaBHUBATbh UMCIIA U 3AMMCHIBATH PE3YJIbTAT CPABHEHUS C TOMOIIIBIO 3HAKOB =,
7>
e TOHUMATh CMBICII JEHCTBUIN CIOKEHUS U BBIYUTAHMS, 00OCHOBBIBATH BEIOOP
ATUX JCUCTBUU NIPHU PELICHUU 33144,
¢ CKJIAJIbIBATh U BBIUMTATH TPYIIIHI MPEAMETOB, uncia (B mpenenax 100 6e3
nepexoja 4yepes3 JecAToK, B mpejaenax 20 ¢ nepexoaoM uepes AeCATOK) U
BEJIMYMHBI, 3aMUCHIBATh PE3YJIbTAT C TOMOIIBIO MATEMATUYECKOW CUMBOJIMKY;
e MOJICIMPOBATH ACHCTBUS CIOXKEHUS U BEIYUTAHHS C TIOMOIIBIO TpadmaecKux
MOJIECTICH;
e YCTaHaBJIMBATh B3aUMOCBS3b MEXK/Y YaCThIO U LIENBIM MO 3aJAHHOMY
pa3OMEeHNI0 Ha OCHOBE B3aMMOCBS3U MEXK/Y YACThIO U LIEJIbIM, HAIIPUMED:
b+M=® 2+4=6
M+b=® 4+2=06
O-b=M 6-2=4
O®-M=5b 6-4=2




Ha3bIBaTh MPEABIIYIIEE U NOCIEAYIOIIEE KaKI0ro uncia B npeaenax 100;
ONpEENATh U Ha3bIBaTh KOMIIOHEHTHI ACHCTBUI CIIOKEHUS U BBIUUTAHUS;
Ha3bIBaTh COCTaB uKcel B mpeaenax 20 (Ha ypoBHE aBTOMaTU3UPOBAHHOTO
HaBbIKa) U UCIOJb30BaTh €r0 MPH BBIITOJIHEHUH JEUCTBUN CIOKEHUS U
BBIUUTAHUS, OCHOBBIBASICh HA B3AMMOCBSI3U MEK/y YAaCThIO U LIEJIbIM;
BBITNIOJHATH CPAaBHEHUE, CII0KEHUE U BbIUMTaHUE ¢ yucioM 0;

IPUMEHATH IIPaBUiia CpaBHEHHM uncen B npeaenax 100;

OPUMEHSTH IPABUIIa HAXOKIECHUS YaCTH U 1IeJI0T0;

IPUMEHSTH AITOPUTMBI CIIOKEHHS M BBIUUTAHUS HATYPAJIBHBIX YUCen (C
MIOMOIIIBbIO MOJIEJIEN, YHCIIOBOTO OTPE3KA, 10 YACTIM, «CTOIOUKOM»);
OPUMEHSTH IPAaBUIIa PA3HOCTHOTO CPABHEHUS YHCET,

3aMMChIBATh U YUTATh IBY3HAUHbIC YHCIIA, IPEACTABIATH UX B BUJIE CYMMBbI
JIECSITKOB U €AMHMUII.

O6an10mnﬁc51 IIOJIYUYUT BO3MOXKXHOCTHb HAYUUTHCA .

BBIJICIIATH TPYIIIBI PEIMETOB W (pHUryp, obs1agaroniue o0mmM CBOHCTBOM,
COCTaBIIATH TPYIIIHI IPEIMETOB T10 3aJaHHOMY CBONCTBY (IPU3HAKY ), BBIACIIATH
YaCTH TPYIIIHI;

COCJIMHSATDH T'PYIIIBI MPESIMETOB B OJTHO I1eJ10€ (CIIOXKEHUE), YAAIATh YaCTH
IPYIIIBI IPEAMETOB (BBIYUTAHUE);

IPUMEHSTh IEPEMECTUTENBHOE CBOMCTBO CIIOKEHUS TPYIII MPEIMETOB;
CaMOCTOSITEIILHO BBISABISATH CMBICI ACHUCTBUH CIIOKEHUS U BRIUUTAHUSA, UX
IPOCTEHIIINE CBOMCTBA U B3aUMOCBSI3b MEXK/Ty HUMH,

IPOBOAUTH AHAJIOTHIO CPABHEHUS, CIIOKEHUS U BBIYUTAHUS TPYII MPEAMETOB CO
CJIOKEHUEM U BHIUUTAHUEM BEJIMYUH;

M300paXkaTh CIOXKEHUE U BEIUUTAHUE C TTIOMOIIBIO TPYIII MIPEAMETOB U HA
YHCIIOBOM OTPE3KE;

IPUMEHSTh 3aBUCUMOCTb U3MEHEHUS PE3YJIbTATOB CJIOKEHUS U BBIYUTAHUS OT
U3MEHEHHSI KOMIIOHEHTOB JIsl YITPOILIEHUS BHIYMCIICHHUI;

BBITIOJHATH CPAaBHEHUE, CII0KEHUE U BRIUMTAHUE C PUMCKUMU 1T pamu;
pacno3HaBaTh ajahaBUTHYIO HYMEPAIIUIO, «BOJIIIECOHBIC» ITUPHI;
YCTaHABJIMBATH AHAIOTHIO MEXKITY JECATUIHON CUCTEMOM 3aliCH YUCEN U
JNECATUYHOM CHCTEMOM MED.

Padorta ¢ TekcTOBBIMH 3a1a4aMu

OO0OVYAIOIINNACS HAVUUTCS .

pemaTh YCTHO MPOCTHIC 3a/1a4W HA CMBICIT CIIOKEHUS U BBIYUTAHUS (TIPU
u3yuyeHuu yucen ot 1 10 9);
BBIJICIISATH YCIIOBUE U BOIIPOC 33]1a4H;

pelaTh NpocThie (B OJJHO ACHCTBUE) 3aa4l HA CMBICH CJIOKEHUS U BEIUUTAHUS
Y Pa3HOCTHOE CpaBHEHME (CoJiepakKallue OTHOIIEHUsI «0oJblie (MEHbIIIE) Ha

L»);



pemarhb 3a1a4u, 0OpaTHbIE TaHHBIM;

COCTaBJISTh BBIPAXKEHHUS K MMPOCTBIM 3aJ1a4aM Ha CJIOXKCHHE, BEIUUTAHUE U
Pa3HOCTHOE CPaBHCHUE;

3aIIMChIBATh PCHICHHUC 1 OTBCT Ha BOIIPOC 3ada4M;
CKIIaAbIBATh W BBIYUTATb U3YUYCHHLIC BCIIMYNHBI ITPU PCIICHUMN 3aaa4,

peimaTb COCTAaBHLBIC 3aJ1a4X B 2 JICCTBUS HA CJIOKCHHUC, BBIYMTAHUC U
Pa3HOCTHOC CPaBHCHHC,

CTPOUTH HATrJIAIHbIE MOJIETU MPOCTHIX U COCTABHBIX TEKCTOBBIX 3a/1a4y B 1—2
NEeUCTBUS (CXEMbl, CXeMaTHUYECKHE PUCYHKH U JIP.);

AHAJIM3UPOBATH 3alaY4U B 1-2 I[GﬁCTBPISI Ha CJIOKCHUC, BBIYUTAHUC U PA3HOCTHOC
CpaBHCHHUC.

O6V"I&IOIIIPIﬁCH IMOJYYHUT BO3MOKHOCTD HAYUUTHCA.

peuiaThb 3a1a49Y U3YUCHHBIX TUIIOB C HCKOPPCKTHBIMU (I)OpMy.HI/IPOBKaMI/I
(J'II/IIIIHI/IMI/I N HCIIOJIHBIMU NAaHHBIMHU, HCPCAJIbHBIMHU yCJIOBI/ISIMI/I);

COCTABJIATH 3a/1d4H 110 KapTUHKAM, CXCMaAMH CXCMAaTHUYCCKUM PUCYHKAM;

CaMOCTOATCIIbHO HAXOINTDh U 00OCHOBBIBATH CITOCOOBI pCUICHUA 3a1a4 Ha
CJIOKCHHUC, BBIYUTAHUC U PA3HOCTHOC CPABHCHUC,

HaxXoJUThb 1 00OCHOBBIBATH pa3IMIHbIC CITOCOOBI pPCUICHUA 3ada4,

aHAIM3UPOBATH, COCTABIISATH CXEMBbI, IUTAHUPOBATH U PEAIM30BBIBATH X0/
penieHus 3aga4un B 3—4 1eiicTBUS Ha CIIOKEHHE, BBIYUTAHUE U PA3HOCTHOE
cpaBHeHUe uncen B nipeaenax 100;

COOTHOCHTbH TIOJTYYCHHBINH PE3YJIbTAT C YCIOBHEM 3aJ1auH, OICHUBATh €T0
paBaoIoa00HE.

I'eomeTpuyeckne GUrypbl H BeJIHUNHBI
OOVYaArOMUNACT HAYYUTCH

yCTaHABIIMBATh OCHOBHBIE MPOCTPAHCTBEHHBIE OTHOLICHHUS: BBILIE - HUXKE, IIUPE
- Y€, TOJIIe- TOHbLIE, CIIEPEIn - C3a1, CBEPXY - CHU3Y, CJIeBa -CIIPaBa, MEXIY
" Jp.,

pacro3HaBaTh W Ha3blBaTh TI'E€OMETPUYECKHE (POPMBI B OKpPYKAIOLIEM MHUPE:
KpyT, KBaJpaT, TPEYrOJbHHUK, MPSMOYTOJIbHUK, KyO, IIap, Hapajuleienure],
nupamu/ia, HAJIUHIpP, KOHYC;

cpaBHUBaTh GUTYpel 1O QopMe U pa3Mmepy (BU3yabHO), YCTaHABIWBATH
PaBEHCTBO U HEPABEHCTBO r€OMETPUUECKUX PUTYD;

COCTaBJISITh PUTYpHI U3 YacTel U pa3OuBaTh (PUTYPHI HA YACTH;

CTPOUTH U 0003HAYATh TOYKH U JIMHUM (KPUBBIE, MPSAMbIE, JIOMaHbIC, 3AMKHYTbhIC
Y HE3aMKHYTbIE);



CTpOUTh U 0003HAYaTh TPEYTOJbHUK W YETHIPEXYTOJIbHUK, Ha3bIBaTh UX
BEPILUUHBI U CTOPOHBI;

CTPOUTHh U 0003HAYaTh OTPE30K, U3MEPSAThH IJIMHY OTpe3Ka, BhIpaXkaTh JJIMHY B
CaHTUMETPAX U NEUUMETPAX,CTPOUTh OTPE30K 3aJaHHOU JIMHBI C ITIOMOIIBIO
JIMHEHKU;

0o0OBEeIUHATL TPOCTEHIINE TreoMeTpudeckrue (GUIypbl W HAXOAUTh UX
IIepECECUCHHUE.

O6anIOHIHfICH IMOJYVYHUT BO3MOXKXHOCTb HAYUNUTHCA.

BBIMOJHATH MPeoOpa30BaHUAMOCNIEH TeoOMETpUYeCKUX (Uryp mo 3agaHHOU
UHCTpYKIMH (popma, pa3mep, LIBET);

BBIJIENISATH 00JIACTU U TPAHULIBI TEOMETPUUYECKUX (PUTYp, pa3inyaTh OKPYKHOCTb
U KpYT, YCTAaHABIMBATh IOJIOKEHUE TOYKH BHYTPH O0JACTH, HA TpaHHUIIE, BHE
obnacTu;

KOHCTPYUPOBaTh GUTYPHI U3 MaJI0YEK, TPEoOPa30BLIBATh UX.

BetuuuHBI ¥ 3aBHCHMOCTH MEKAY HUMHU
OO0OVYAKOIIUICI HAVYUTC:

pacrio3HaBaTh, CpaBHHBATh (HEMOCPEACTBEHHO) W YMOPSAIOYMBATH BEITUYUHBI:
JUIMHA, Macca, 00beM;

U3MEPSTH JUTMHY, MAacCy U 00beM C IMOMOIIBIO MPOU3BOJILHOW MEPKU, TOHUMATh
HEOOXOAUMOCTh  HWCIIOIB30BaHUS  OOIICTPUHATHIX  MEPOK,  IOJIh30BAaThCS
eIMHUIIaMHU U3MepeHus JummHel —1cm, 1 oM, wmaccel — 1  kxr; oObema
(BMecTuMoOcTH) — 1 I;

npeoOpa3oBbIBaTh €AMHUILI JJIMHBI HA OCHOBE COOTHOIIECHHS MEXIYy HUMH,
BBITIOJIHATH UX CJI0KECHUE U BRIYUTAHHE;

HaOII0J1aTh 3aBHCUMOCTH MEXJTY KOMIIOHEHTAMH U pe3yJbTaTaMH CJIOKCHHS U
BBIYUTAHUS

UCIIOJIb30BaTh MPOCTEUIIIYIO TPaAyUPOBAHHYIO HIKATy (YMCIOBON OTPE30K) s
BBIIIOJIHEHUS NEUCTBUN C YMCIIAMHU.

06an10m1/117105{ MOJYIUT BO3SMOKHOCTH HAYYUTHCS .

HaOJI0J]aTh 3aBUCUMOCTD pE3yJIbTaTa U3MEPCHHsI BSJIMYMH — JITMHA, Macca,
00BeM — OT BEIOOpA MEPKH;

HaOJI01aTh 3aBUCUMOCTH MEXKIY KOMIIOHCHTAMHU U PEe3yJIbTaTaMH CIIOKCHUS H
BBIYUTAHMSI, (UKCHUPOBATH X B PEUH, HCIIOIH30BATH ISl YIPOIICHUS PEIICHUS
3a]1a4 U IPUMEPOB.

AJiredpanyveckne nMpeacTaBJIeHus]
OO0OVYAIOIINNACS HAVUUTCS

YUTAaTh W 3aNUCHIBATH MPOCTEUINNE YHCIOBBIE M OyKBEHHBIE BBIpaKEHHUS 0€3
CKOOOK C JICUCTBHUSIMU CIIOKCHHUE W BRIYUTAHUE;

YUTaTh W 3alMCHIBATh MPOCTEHUINNE PaBEHCTBA M HEPABEHCTBA C TIOMOIIIBIO
3HAKOB >, <, =,

3aMKMCHIBATh B3aMMOCBSI3W MEXKIY CIIOKEHHEM W BBIYUTAHUEM C TIOMOIIBIO
OYKBEHHBIX U PaBEHCTB BUaa +b=c¢, b+a=c,c—a=>b, c—b=a;



pemaTb ¥ KOMMEHTUPOBATh X0/ PEIEeHUsl ypaBHEHU Bujga a + x = b, a —x = b,
X —a = b acconuaTHBHBIM CIIOCOOOM (Ha OCHOBE B3aUMOCBSI3U MEXK/Y YacThIO U
IEJIBIM).

O6anIOHIHfICH INOJVYUT BO3MOXKHOCTh HAVUYUTHCA.

CaMOCTOSATEJIbHO HAaXOIUTh CHOCOOBI pEIIEHUs MPOCTEHIINX ypaBHEHU Ha
CJI0’KEHUE U BBIYUTAHMUE;

KOMMEHTUPOBATh  pELICHUE YpPaBHEHUM  U3YYEHHOIO  BHJAA, Ha3bIBas
KOMIIOHEHTBI JJEUCTBUN CIIOKEHUS U BHIYUTAHUS,

3aMuchiBaTh B OYKBEHHOM BHUJE MEPEMECTUTENIbHOE CBOMCTBO CIIOXEHUS U
CBOWCTBA HYJIA.

MarteMaTHYecCKHUH A3BIK U DJIEMEHTHI JJOTMKH
OO0VYaAKOIMNCI HAVUYUTCS

paciio3HaBaTb, YWUTATb U MNPpUMCHATL CHUMBOJIBI MATCMATUYCCKOI'O A3bIKA:
III/I(prI, 6y1(BI)I, 3HAKHU CPABHCHUS, CIIOKCHUA U BBIYUTAHUWAA

HNCIIOJIb30BATH M3YUYCHHBIC CHMMBOJIBI MATCMATUYCCKOI'O A3bIKA JJIA ITOCTPOCHUA
BBICKaSBIBaHHﬁ;

OIIpCACIIATH B HpOCTGﬁHIHX ClIydasaX UCTUHHOCTD U JIOKHOCTb BBICKa3bIBAHUI.

O6V"IaIOIIII/II‘/JICSI MOJYYUT BO3MOKHOCTH HAVUUTHCA.

000CHOBBIBaTh CBOM CYXJEHUS, UCIIONB3Ys M3yUYCeHHBIC B | Kilacce MpaBwia u
CBOMCTBA;

CaMOCTOSITEILHO CTPOUTh M OCBAaMBATh MPUEMBbI PEIICHUA 3a/a4 JIOTUYECKOTO
XapakTep B COOTBETCTBUHM C IporpamMmon 1 kiacca.

Pab6ora ¢ undgopmanmeil 1 aHAIU3 JAHHBIX
OO0yuaronuncs HayYnuTCs:

aHANMM3UPOBAaTh OOBEKTHI, OMUCHIBATH WX CBOWCTBAa (UBET, (opma, pasmep,
MaTepuall, Ha3HA4YeHHE, pPACIOJIOXKEHUE, KOJUYECTBO M Jp.), CpPaBHUBATH
00BEKTHI M TPYIIIBI OOBEKTORB IO CBOMCTBAM;

UCKaTh, OPraHM30BBIBATh W TMepeaaBaTb WH(GOPMAIMIO B COOTBETCTBUHU C
MO03HABATEILHBIMY 3a]a4aMH;

YCTaHABJIMBAThH B MPOCTEUIIINUX CIy4YasX COOTBETCTBHE MH(POPMAINU PEaTbHBIM
YCIOBUSIM;

YUTaTh HECIOXKHBbIE TaOJMIBI, OCYIIECTBIATh TOUCK 3aKOHOMEPHOCTHU
pa3MenieHrs 00beKTOB B TabmuIle (dncen, GUryp, CAMBOJIOB);

BBITIOJHATh B TPOCTEHIINX CIydasX CHCTEMATHYECKHH TepeOop BapHaHTOB
HaXOAUTh MHPOPMAIIHIO TI0 3aJaHHON TeMe B YUeOHHUKE;

paboTaTh B MaTepHabHOW M WH(OOPMAIIMOHHOW Cpele HadaabHOTO OOIIero
oOpa3zoBaHus (B TOM YHCJIE€ C Y4YEOHBIMH MOJEISMH) B COOTBETCTBHUHU C
coaepkaHueM ydeOHoro npeamera «Maremaruka. 1 kimacey.

OOVUYAIOIIUIACS TTOJIVUUAT BO3MOXKHOCTH HAVUUTHCH |

HaxoJIUThb HHPOPMAIMIO MO 3aJaHHOM TeMe€ B pPa3HbIX HCTOYHHKAX
(cipaBOYHMKE, SHIUKIONEANH U JIP.);
coCTaBJsATh NOPTHOINO yueHuka | kiacca.



2 KJjace

Yucia u apupMeTuyecKue 1eMCTBUA ¢ HUMU

OO0VYAIOIIUIACI HAVUUTCS

MPUMEHSTh IPUEMBI YCTHOTO CIOKEHHUSI M BBIYUTAHUS JIBy3HAUHBIX YHCEN;
BBITIOJIHSITH 3aMUCh CJI0KEHUS U BBIYUTAHUSI JIBY3HAYHBIX YHUCEI «B CTOJIOUK;
CKJIQJIbIBATh U BBIUMUTATH JIBy3HAUHBIE U TPEX3HAUHBIC YKCIIa (BCE CIIydan);
YUTaTh, 3aMUCHIBATh, YNOPAJOYMBATH M CPAaBHUBATH TPEX3HAUHBIC YHCIIA,
NPEACTaBISATh UX B BUJIE CYMMBI COTEH, JECSATKOB W €JIUHUIl (JIECATUUHBIN
COCTaB);

BBITIOJIHSITH BBIYUCIICHUS 10 TIpOrpaMMe, 3aJJaHHON CKOOKaMU;

ONpeAesiTh MOPSJOK BBIIOTHEHUS JIEMCTBUM B BBIPAXKEHUSX, COJIEPKAIINX
CJIO’)KCHHE W BRIUMTAHUE, YMHOXKECHHE U JeeHue (Co CkoOKaMu 1 6€3 HUX);
UCIIOJIb30BAaTh COYETATEIbHOE CBOWCTBO CIIOKEHUS, BBIYUTAHUE CYMMBI U3
YHUCIia, BBIUUTAHUE YUCIIA U3 CYMMBI JIJISI PallMOHAIU3ALIMU BBIYMCIICHUN;
MOHUMATh CMBICJI ICCTBUI YMHOXKEHHUSI U JIeTICHUs, 000CHOBBIBATh BHIOOP ATHUX
JNIEVCTBUY MPHU PEIICHUY 3a]1a4;

BBITIOJIHATh YMHOXEHUE U JEJCHHE HATYypAIbHBIX YHCEIN, MPUMEHSATH 3HAKHU
YMHOXEHUsT U JeneHus ( - , : ), Ha3bIBaTh KOMIIOHEHTHI M Pe3yJIbTaThl
YMHOKEHUS U JICJICHUS, YCTAaHABIUBATh B3aUMOCBSI3b MEXK1Y HUMU;

BBITIOJIHATH YaCTHBIC CIIydad YMHOXKEHUSI U AeneHus yucen ¢ 0 u 1;

IIPOBOJIUTH KPAaTHOE CpaBHEHHE uucel (OOJbIe B ..., MEHBIIE B ...), HA3bIBaTh
JETIUTENIA U KPaTHBIC;

MPUMEHSITh YaCTHBIE CIy4au YMHOXEHUS U eyieHus ¢ 0 u 1;

MPUMEHSTHh IEPEMECTUTEIBHOE CBOMCTBO YMHOXKCHHUS;

HaxXOJIUTh PE3yJIbTaThl TAOJUYHOTO YMHOXEHUS U JCJICHUS C ITOMOIIBIO
KBaJpaTHOM TaOJUIBl YMHOKEHUSI;

HCIIOJIb30BaTh COYETATEIbHOE CBOMCTBO YMHOXEHHUS, YMHOXKATh U AeIUTh Ha 10
u Ha 100, yMHOXAaTh U ACIUTH KPYTJIbIE YUCIA;

BBIYUCIIATh 3HAYEHMS YHCIOBBIX BBIPAKEHUM C HM3YYECHHBIMM HATypalbHBIMU
qucliaMH, cojiepkamux 3—4 nercTBus (co ckoOkamMu U 6e3 CKOOOK) Ha OCHOBE
3HAHUS NPaBWJI NOPSJIKA BHITOJHEHUS AECUCTBHIA;

UCITOJIB30BaTh CBOWCTBA apU(METHUYCCKUX JCUCTBUU IS PpalMOHAIN3AIUN
BBIYHCJICHUM;

BBITIOJIHATh ACJICHHE C OCTATKOM C ITIOMOIIBIO MOJEICH, HAaXOAUTh KOMIIOHEHTHI
JEJICHUST C OCTaTKOM, B3aUMOCBSI3b MEXJIY HHUMH, BBINOJHATH aJTOPUTM
JIEJICHUSI C OCTAaTKOM, ITPOBOJIUTH MPOBEPKY JICJIICHUS C OCTATKOM;

BBITOJIHATh YCTHO CJIOKEHWE, BBIYMTAHWE, YMHOXXCHUE M JICJICHHE YHUCEN B
npenenax 1000 B cinyyasx, CBOOAUMBIX K AeicTBUSAM B mipeaenax 100;

BBINOJIHATh TIUCBMEHHO CJIOKEHHUE U BhIYMTaHuE yucel B rpeaenax 1000.



O6V‘IEIIOI_HI/II‘/,ICSI MMOJIYUYUT BO3MOKHOCTh HAYYUTHCA .

CTPOUTH rpauuecKre MOJIeNM TPEX3HAYHBIX YUCEI U ICUCTBUN C HUMH,
BbIp@XKAaTh MX B pA3JIMYHBIX E€JUHULAX CYETa M HA 3TOM OCHOBE BHUIECTh
AHAJIOTUI0O MEXIY JIECATUYHOM CUCTEMOM 3alMCH YHCEIl W JIECATUYHOU
CHUCTEMOM Mep;

CaMOCTOSITEJILHO BBIBOJUTD MPUEMBI U CITIOCOOBI YMHOXKEHUS U JICJICHUS YK CEIT,
rpaduyeck MHTEPHPETUPOBATh YMHOXKEHHUE, JCICHUE M KpaTHOE CpaBHEHUE
YHCEJ, CBOMCTBA YMHOXKEHUS U JCIICHUS,

BUJIETh AHAJIOTMIO B3aUMOCBA3EU MEKAY KOMIIOHEHTAMH U PeE3yJIbTaTaMHU
JIEUCTBUM CIIOKEHUS M BBIYMTAHUA U JEUCTBUM YMHOXKEHUS U JCIICHUA.

Pabdora ¢ TeKCTOBBIMH 3a1a4aMM

OO0VYAIOIIUIACI HAVUUTCS

peraTh MPOCThIC 3a/1a4l Ha CMBICII YMHOXKCHUS | JICJICHUs (Ha paBHBIC YacTH U
10 COZICP)KAHUIO), BBITIOJIHATH UX KPATKYIO 3alUCh C ITOMOIIbIO TaOJIHII;

pemiath MPOCThIC 3ajJaud Ha KpaTHOE CpaBHEHHUE (COACpIKalIie OTHOIICHHS
«OombIne (MEHBIIE) B...»);

COCTaBIIATh HECJIOKHBIC BBIPAXKEHUS W PEIIaTh B3aMMHO OOpAaTHBIC 3aja4yM Ha
YMHOXCHHE, JeJIEHUE 1 KpaTHOE CPaBHECHHC,

aHAIM3UPOBATh TIPOCTHIE W COCTaBHBIC 3amaud B 2—3 JIEHCTBUS Ha BCE
apudmerndeckue neiictBus B npenenax 1000, ctpouts rpaduveckre MOACTH U
TaOJUIIBI, TUTAHUPOBATh U PEaN30BbIBATH PEIICHHUE;

BBITIOJIHATH TIPH PEIICHUW 3a7ad apu(pMeTHdecKue NEHCTBUS C H3yYEeHHBIMHU
BEJIMYNHAMU;

pelaTh 3a7a4i Ha BBIYMCIICHHUE JTMHBI JIOMaHOW;, TIEpUMETpa TPEYroJbHUKA |
YeThIPEXyroJbHUKA; TUIONIAIA U TIPUMETPA MPSAMOYTOJIbHUKA U KBaIpaTa.

06an10m1/117105{ INOJJYYHUT BO3MOKHOCTH HAYUYUTHCA .

pemaTh MPOCTEHIINE TEKCTOBBIC 3a7a4 ¢ OYKBEHHBIMHU JIAHHBIMH,

COCTaBJISATh OYKBEHHBIC BBIPAKCHUS 1O TEKCTY 3a71a4 U TpapuIecKUM MOICIISIM,
U HaoOOpOT, COCTaBIATh TEKCTOBBIE 3aJlaud K 3aJaHHBIM OYKBECHHBIM
BBIPAKCHUSIM;

pemars 3aJadyd  HM3yYCHHBIX THIIOB C HEKOPPEKTHBIMH (DOPMYITHUPOBKAMHU
(JIMIIIHUMHU ¥ HETIOJHBIMU TaHHBIMU, HEPEATbHBIMU YCJIOBUSAMMU );

MOJICJIMPOBAaTh W peIlIaTh TEKCTOBbIE 3amayu B 4—5 JEUCTBU Ha BCE
apudmeTndeckue aeicTeus B npeaenax 1000;

CaMOCTOSITEIbHO HaXOAWTh M OOOCHOBBIBATH CIIOCOOBI PpEIICHHUS 3ajad Ha
YMHOKEHHE, JIeJICHUE U KPaTHOE CPaBHEHUE;

HAXOJIUTh M OOOCHOBBIBATH PA3JIMYHBIC CIIOCOOBI PEIICHHMS 3a/1a4H;
yCTaHABJIMBATh aHAJIOTHUIO PEIISHUS 3a/1a4 C BHEIIHE pa3IMYHbIMU (HadyaaMu;
COOTHOCUTh TOJYYEHHBIH pe3ynbTaT C YCIOBHUEM 3ajJadd, OICHHWBATh €ro
MpaBaI0NoI00H¢E;

pelath 3a/1a4i Ha HaX0XKJISHHUE «3alyMaHHOI0 YHCiIay, coaepsxaiiue 3—4 mara.



I'eomeTpuyeckue Gurypbl U BeJTMYMHBI

OO0VUYAIOIIUIACSI HAVUUTCS

pacrno3HaBaTh, 0003HAYaTh U TMPOBOJWTH C IMOMOIIBIO JIMHEUKH MPSMYIO, Y4,
OTpPE30K;

U3MEPATH C IOMOIIBIO JIMHEWKHU JIMHY OTpEe3Ka, HaXOAWTh JJIMHY JIOMaHOM,
NIEPUMETP MHOTOYTOJIBLHUKA,

BBIICTIATh TPSAMOYTOJBHUK M KBajpaT cpeaud APYrux GUTyp C TOMOIIBIO
YEPTEKHOTO YrOJIbHUKA;

CTPOUTh TPSMOYTOJIBHUK W KBagpaT Ha KJIET4aTod Oymare 1o 3aJaHHBIM
JUTMHAM MX CTOPOH, BBIYUCIIATH UX MEPUMETP | IUIOIIA]Ib;

pacro3HaBaTh MPSMOYTOJIBHBINA TMapayuieenunea] U KyO, WX BEpIIUHBI, TPaHH,
pebpa.

CTPOUTH C TIOMOIIBIO IHMPKYJS OKPYKHOCThb, pa3lindaTh OKPYKHOCTh KpYT,
0003HayYaTh ¥ HA3bIBATh UX IICHTP, PAJIUYC, THAMETD;

BBIp@KATh JUIMHBI B Pa3IUYHBIX CIWHUIAX HW3MEPCHHS — MUUIAMETD,
CaAaHTUMETD, JCIUMETP, METP, KHIIOMETP;

ONpENeNsATh 1O TOTOBOMY YEpPTEXKY ILIOIMIA]b TI'€OMETPUYCCKON (GUTYPBI C
TIOMOIIBI0 JTAHHOW MEPKH; CPaBHUBATh (DUTYPHI 1O TUIOIIAJH HEMOCPEICTBEHHO
U C TIOMOIIBI0 U3MEPCHHSI;

BBIpAXKATh IJIOMAAN (PUTYp B Pa3IMYHBIX SAMHUIIAX MU3MEPEHUS — KBaIPaTHBIH
CaHTHMETp, KBaIPaTHBIN JCIIUMETp, KBaIPATHBINA METP;

npeoOpa3oBeIBaTh, CpaBHUBATh, CKIAIbIBAaTh W BBIUYUTATh OIHOPOIHBIC
TeOMETPUUYCCKUE BEIININHBI.

06an10m1/117105{ INOJIYYHUT BO3MOKHOCTh HAYUYUTHCA .

CaMOCTOSITEIILHO BBISBIISITH CBOMCTBA T€OMETPUUECKUX (PUTYD;

pacno3HaBaTh U HAa3bIBaTh MPSIMOM, OCTPBIA U TYIIOW YTJIbL;

OTIpEIEIIATH MepeceKaroNInecs, NapajjieibHbIe U IEPICHANKYIISIPHBIC TPSMBIE;
BBIYEPUUBATH Y30Pbl U3 OKPYKHOCTEH C TOMOILBIO IUPKYJIS;

COCTaBIATh (PUTYpHl M3 dYacTe U pa3duBaTh (GUTYpPHl HA YacTH, HAXOIUTH
nepeceueHrne TeOMETPUIECKUX PUryp;

BBIYUCTISTH TIOMAAN GUTYP, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB M KBAJIPAaTOB;
HaXOAUTh 00bEM MPSIMOYTOJIBHOTO Mapajuiefienuneaa u 00beM Kyda, UCTIONb3Ys
eauHUIBI  o0beMa  (KYOMYECKHMH  CAHTUMETp, KyOWYECKUW JEIHUMET),
KyOMYeCKHil METP) U COOTHOIIICHUS MEXKTy HUMH.

BeuuuHbI ¥ 3aBUCHUMOCTH MEKAY HUMHU

OO0VUYAIOIIUICS HAVUUTCS

pa3nuyaTh MOHITHUS BEIUYMHBI U €AUHULIBI U3MEPECHUS BEIUUNHBI;
pacmno3HaBaTh, CpaBHUBAaTh (HEMOCPEJACTBEHHO) M YIOPSAI0YHMBATH BEIWUYUHBI
JUTMHA, TIJI0IIaab, 00BhEM;



U3MEPSTH IUIOMAb U 00BEM MO TOTOBOMY YEPTEXKY C MTOMOIIILIO TPOU3BOJIBLHOM
MEpKH, TOJb30BAThCS B PANY H3YUYCHHBIX €JAUHUI] HOBBIMU €IUHUIIAMHU
m3Mepenuss mmHel — 1 MM, 1 cm, 1 oM, 1 M, | kM, enuHMIAMU U3MeEpEHUS
wiomany — 1 Mm%, 1 em?, 1 am?, 1 Mm% 06BpeMa — 1 s, 1 em3, 1 am®, 1 m3;
npeoOpa3oBbIBaTh M3YUYEHHBIE €AUHUIIBI IJIUHBI, TUIOMAAM U 00beMa Ha OCHOBE
COOTHOUIIEHUH MEXIYy OJHOPOJHBIMH €IUHHUIIAMH HU3MEPEHUS, CPaBHUBATH WX,
BBITIOJIHATH CI0KEHHUE M BEIYMTAHHC;,

HAOII0JIaTh 3aBUCUMOCTh pe3yJibTaTa M3MEPEHHUS BEJIMYMH JJIMHA, TUIOIIA[lb,
00beM OT BbIOOpa MEpKH, BBIpa)KaTh HaOJIOJaeMbI€ 3aBUCUMOCTH B PEUM U C
nomotplo ¢opmyn (S = a - b; V = (a - b) - ¢). Mcnonb3oBaTh €IUHUIIBI
U3MEPEHUSI BPEMEHU: CYTKHU, dYac, MHHYTa ISt perieHus 3ajad,
npeoOpa3oBbIBaTh WX, CPABHUBATH U BBIMOJHATh apUMETHUECKUE TEUCTBUS C
HUMU; OTNIPEJIEISATh BpeMs IO Yacam.

O6an10mnﬁc51 IMOJIYYHUT BO3MOKHOCTHb HAYUUTHCA .

nenaTh CaMOCTOSITEILHBIA BBIOOP YIOOHOW €IWHUIIBI W3MEPEHUsS JIJTUHBI,
TJIOIIAIA U 00BEeMa ISl KOHKPETHOM CUTYaIHH;

HAOMIOJaTh B TPOCTEUIIMX CIydasx 3aBUCUMOCTA MEXKAY TEPEeMEHHBIMU
BEJIMYMHAMHM C IOMOIIILIO TaOJINII;

yYCTAHABIMBATh 3aBUCHUMOCTb MEXJYy KOMIIOHEHTAMH W  pe3yJbTaTaMU
YMHOKEHUST H JCJeHUs, (QUKCUPOBATH HMX B pPEYH, HCIOIB30BaTh IS
YOPOIIEHUS PEIICHUA 3a/1a4 U IPUMEPOB.

AJireOpanyecKkue npeacTaBJIeHUs

OOVYarOUINNACT HAYVYUTCH

YUTaTh W 3alUChIBATh YHUCJIOBbIE M OYKBEHHBIE BBIPAKCHUS, COACPIKAIIHE
NENUCTBHS CIIOKCHUS, BBIYUTAHUS, YMHOXKEHHS W JIeJIeHus (Co ckoOkamMu u 0e3
CKOOOK);

HaxXOJIUTh 3HAYCHHUS MPOCTEHIMINX OYKBEHHBIX BBIPAXKEHUNW TIPH 3aJTaHHBIX
3HAUEHUAX OYKB;

3aIUCHIBATh B3aHMOCBSI3M MEXKIY YMHOXCHHEM H JICICHHEM C ITOMOIIBIO
OYKBEHHBIX PaBEHCTB BUJa: a b =c¢, b - a =c,

ra=bc:b=a;

3alMChIBaTh B OYKBEHHOM BHJIC H3yYaeMble CBOMCTBA apu(PMETHUECKUX
JICHCTBUM:

a + b =b + a — nepemMecTUTEIbHOE CBOMCTBO CIIOXKEHHUS,

(a+b)+c=a+ (b+ c)— codueTaTeabHOE CBONCTBO CIOXKCHUS,

a b =b-a— nepeMecTUTEIIbHOE CBOMCTBO YMHOKEHHUS,

(a-b) c=a-(b-c)— coueraTelbHOEC CBOMCTBO YMHOXEHHUS,

(a +b) - c=a-c+ b - c — pacnpeaeauTelbHOE CBONWCTBO YMHOXCHHS

(YMHOXEHHE CYMMBbI Ha YUCJIO),

(a+b)—c=(a—c)+b=a+ (b— c)— BelUMTaAHUE YHC]IA U3 CYMMBHI,
a— (b+c)=a— b— c— BelUMTAHUE CYMMBI U3 YHUCJIA,
(a+b):c=a:c+b:c— aeneHue CyMmMbl Ha YUCIO U JIp.



e pemarb 1 KOMMEHTUPOBATh X0/ PELIEHUsI ypaBHEHUN Buga a *x =b, x-a =b, a
:x =b, x : a = b accounatuBHbBIM CIIOCOOOM (Ha OCHOBE B3aMMOCBS3H MEXIY
CTOpPOHAMHU | TIOMIAABI0 MPSIMOYTOIEHUKA).

OOyuaronuiics MoJyYUT BO3MOKHOCTh HAYYHTHCS:

e CAMOCTOSITEJIbHO BBISIBJISITH U 3alUCHIBATh B OYKBEHHOM BHUJE CBOMCTBA UUCEI U
JICMCTBUM C HUMM;

¢ KOMMEHTHUPOBATH PEIIEHUE NPOCTHIX YPABHEHUM BCEX HW3YYEHHBIX BHUIOB,
Ha3bIBasi KOMIIOHEHTHI JECHUCTBUH.

MarteMaTHYeCKHUH A3BIK U DJIEMEHTHI JJOTMKH

OO0Ovyuyaronuiics Hay4YUTCs:

e pacmo3HaBaTh, YUTATh M MIPUMCHSITH HOBBIC CHMBOJIBI MATEMATHYECKOT'O SI3bIKA!

e 3HAKW YMHOXXCHHS M JICJICHHS, CKOOKH, 0003HAaYaTh reOMETPUYCCKUE (UTYPHI
(Touky, TpsMyrO, Jy4, OTpPE30K, Vyroj, JIOMaHyl, TPEYroJIbHUK,
YETBIPEXYTOJIBHUK H JIP.);

e CTPOWUTH NPOCTCHINKME BHICKA3bIBAHUS BHJA «BEPHO/HEBEPHO, UYTO ...», «HEY,
«ECIH ..., TO ...»;

e ONIPEIEIATH B UCTUHHOCTD M JIOXKHOCTh BBICKA3bIBAHHI 00 M3yYCHHBIX YMCIaX U
BEJIMYMHAX U UX CBOMCTBAX;

e YCTaHABJIMBATh B MPOCTEHIINX CIydasx 3aKOHOMEPHOCTH (HAIpUMep, IPaBHIIO,
0 KOTOPOMY COCTaBJicHa TIIOCJCAOBATEIbHOCTh, 3allOJHEHa TaOJIMIA,
IIPOJOJIKATh IOCJICIOBATEIIbHOCTh, BOCCTAHABIMBATh TMPONYIICHHBIC B HEH
AJIEMEHTBHI, 3aIOTHATh MYCTHIC KJICTKH TAOJIMIIBI U JIP.).

OO0yyarouuncs MOTYIUT BO3MOKHOCTD HAYUUTHCS:

o 00OCHOBBIBATh CBOM CYXKJEHUS, UCIOJIb3Ysl U3YUYECHHBIE BO 2 Kilacce MpaBuia H
CBOMCTBA, JI€JIaTh JIOTUYECKUE BHIBOJIBIL;

e CAMOCTOSITEIBHO CTPOUTHh M OCBAaMBAaTh MPUEMbl PEUIECHUS 3aJay JOTHYECKOTO
XapakTepa B COOTBETCTBUU C IIPOrpaMMoOi 2 Kiiacca.

Pabora ¢ ungopmanmeil 1 aHAJIU3 TaHHBIX

OOyuaronuiicss Hay4nTCs:

e UATATh M 3aIOJIHATh TaONMIIBI B COOTBETCTBHUM C 3aJaHHBIM IPABHIIOM,
aHAJIM3UPOBATh JJAHHBIC TaOJIUIbI;

e COCTaBJIATh IOCIICIOBATSIBHOCTH (IICIIOYKH) MPEAMETOB, YUCe, PUIYp U Jp. IO
3aJIaHHOMY IPaBHITY;

o ONIPEACIIATH ONEPALNIO, 00BEKT U PE3YJIHTAT OINCPALIUH;

¢ BHIMIOJIHATL MpPsSMbIC M OOpaTHbIE ONEpaludyd Haa IpeaMeTaMu, (QUIrypam,
YUCIIAMU,

¢ OTBICKHBAaTh HEHM3BECTHBIC: OOBCKT OINEPALMH, BBIIOJHIEMYIO OICPALIMIO,
pE3yNbTAT OlEpalliu;




¢ UCIIOJIHATL aJITOPUTMbI Pa3JIMYHBIX BHIO0B (HHH@I\/’IHBIG, Pa3BETBJICHHBIC H

[IUKJINYECKHE), 3alMCaHHbIC B BHJIC MPOTPAMM JCHCTBHI Pa3HBIMH CIIOCOOAMU
(Omok-cxeM, MIaHOB JEUCTBUH U Ap.);

¢ BBIIIOJHATH YHOPSAJIOYEHHBIN Mepedop BAPUAHTOB C MOMOUIBIO TaONHIl U JepeBa

BO3MO>XHOCTEH;

¢ HAXOJUTh MH(POPMALMIO N0 33JaHHOW TeMe B Pa3HbIX MCTOYHUKAX (yueOHHKe,

CIIPaBOYHUKE, SHIIUKIIONEANH U 1P.);

e paboTaTh B MaTepUAIBHOWM W HMHQPOPMAIMOHHON Cpejie HaudyaJbHOro OOIIEro

oOpazoBaHus (B TOM 4YHUCJIE C Y4YE€OHBIMU MOJICNISIMH) B COOTBETCTBUU C
coJiep>)kaHueM yueOHOoro nmpeamera «MaremMaTnka, 2 Kiiace.

O6anIOHlHﬁCH IMOJIYYHUT BO3MOXKHOCTH HAYUYUTHCA .

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTMBI U 3aMUCHIBATh UX B BUJE OJIOK-CXEM H
IUIAHOB JICHCTBHH;

cobuparh W TPEACTaBIATh WH(POpPMAIMIO B CIPABOYHUKAX, JHIIUKIONEIUSX,
KOHTPOJIMPYEMOM TpOCTpaHCTBE HMHTEpHETa O NPOAOKUTEIBHOCTH KU3HU
PAa3JMYHBIX JKMBOTHBIX U PACTEHHUH, UX pa3Mepax, COCTABIIATh MO MOJIYYEHHBIM
JTAHHBIM CBOU COOCTBEHHBIC 3a/]a4M Ha BCE UEThIPE apu(PMETUUECKUX JICHUCTBUS,

CTaTh COABTOpaMM «3ajJayHuKa 2 KJlaccay», COCTaBJICHHOTO W3 JYYIIMX 3aj]ad,
MPUIYMAHHBIX CAMUMH yUYAIITUMUCS;

COCTaBJISATh MOPTHOINO YUeHHKa 2 Kiacca.

3 KkJjacc

Yucia u apupmMeTndecKue 1eMCTBUSA ¢ HUMU

OOVYarOUIUNACST HAYYUTCH

Cuurarh ThICSTYaMU, Ha3bIBATh Pa3pAAbl U KIACCHI: KJIACC €AUHULL, KJIAcC ThICSY,
KJIACC MUJIJIMOHOB U T. 11.;

Ha3bIBaTh, CPAaBHUBATh, CKJIAJbIBATh M BBIYUTATh MHOIO3HA4yHbIE 4Hcla (6
npeodenax 1 000 000 000 000), mpeacTaBisaTh HATYPaIBLHOE YHUCIO B BUIE CYyMMBI
Pa3psIHBIX CIAraeMbiX;

YMHOXaTh U JenuTh unciaa Ha 10, 100, 1000 u T. x., yMHOXaTh U AeIUTH (0e3
OCTaTKa) KpYIJIble YuCia B CIydasiX, CBOJUMBIX K JieJieHuto B nipegenax 100;
YMHOKaTh MHOTO3HAYHbIE 4Hclia (BCE Clly4yau), 3alUChIBATh YMHOXKEHHE «B
CTOJIOUKY;

JEIUTh MHOTO3HAYHOE YKCIIO HAa OJHO3HAYHOE, 3alUCHIBATh JEICHUE «YTIIOM;
IPOBEPSITH MPABWIBHOCTh BBIMOJIHEHUSI JEUCTBUI C MHOTO3HAYHBIMU YUCJIAMU,
UCIIOJIb3YS aJrOPUTM, OOpaTHOE IEMCTBUE, BHIYUCICHUE HA KAIbKYISTOPE;
CKJIaJIbIBaTh, BBIYUTATh, YMHOXAaTh W JEJIUTh YCTHO MHOTO3HAYHbIC YHUCJIA B
CIy4asiX, CBOOMMBIX K AeHCcTBUAM B npenenax 100;

BBIMIOJIHSITh YAaCTHBIE Ciydyad BceX apudmeTrnueckux nectBuit ¢ 0 u 1 Ha
MHOKECTBE MHOTO3HAYHBIX YUCET;

paclpoCTpaHsITh HM3YYEHHbIE CBOMCTBA U apuMETHYECKUX JEHCTBUI Ha
MHOKECTBO MHOTO3HAYHBIX YKCEJI,



BBIYHCIISITh 3HAYEHUSI YMCIOBBIX BBIPAKEHUU C H3YYEHHBIMU HATypalbHbIMU
yuciaamu, cojepxkaimux 4—5 aeictBuid (co ckobkamu M 6€3 CKOOOK) Ha OCHOBE
3HAHUS PaBUI NOPAIKA BBIIIOJHEHUS JEUCTBUM;

yOpoOILIaTh BBIYUCICHUS C MHOTO3HAYHBIMU YHCJIAMU HAa OCHOBE CBOICTB
apupMETHUECKUX JTCHCTBUM.

O6anIOHIHfICH IMOJYVYUT BO3MOXKHOCTh HAVUUTHCA.

CaMOCTOSITEJIbHO CTPOWUTH M MCIOJIB30BAaTh AJITOPUTMbl HM3YYEHHBIX CIy4acB
YCTHBIX U MUCbMEHHBIX JAEHUCTBUN C MHOTO3HAYHBIMH YHCIIAMH;

BBIPAXKaTh MHOTO3HAYHBIE YKCIIA B PA3JIUYHBIX YKPYIHEHHBIX €AUHULIAX CUETA;
BUJIETh QHAJIOTUIO MEXAY JAECATUYHON CUCTEMOM 3alMCH HATYPAJIbHBIX YHUCEN U
NECATUYHON CHUCTEMOU MED.

Pabdora ¢ TeKCTOBBIMH 3aJa4aMu

OO0VYAIOIIUICI HAVUUTCS

pemiath 3ajJadyd Ha PaBHOMEPHBIC IPOIECCH (T.e. ColepiKallue 3aBUCUMOCTH
MEXTy BEJIMYMHAMM BHJAa a = b * ¢): MyTh — CKOPOCTh — BpeMs (3aJlauyu  Ha
JBIDKCHHE),005EM  BBITTOJTHEHHOW pabOThl — MPOU3BOJAMTEIBHOCTh TpyJda —
BpeMs (3amauyn Ha paboTy), CTOMMOCTh — II€Ha TOBapa — KOJHWYECTBO TOBapa
(3aJ1a4 HAa CTOUMOCTb) U JIp.;

pemaTte 3ajJadyd Ha OIpejeieHHe Hadalla, KOHIIA W TPOJOJDKUTEIBHOCTH
CcOOBITHS;

pemars 3ajJadyd  Ha BBIYUCJICHUE IUIOMIAAed (uryp, COCTaBICHHBIX U3
PSAMOYTOJIBHUKOB U KBa/IPaTOB;

pemaTh 3a/1a4d Ha HaX0XKJECHHUE YUCEeTI TI0 X CYMME M pa3HOCTH;

aHaJM3MPOBATh TEKCTOBBIC 3a7aul B 2—4 JACHCTBUS C MHOTO3HAYHBIMHM YHCIAMU
BCEX M3YYCHHBIX BHUJOB, CTPOUTHh Tpaduyeckue MOACIHHM U TaOJHIIHI,
IUIAHUPOBATh W PEaJU30BBIBATh PEIICHUSA, IMOSCHATH XOJI PENIeHUS, HCKATh
pa3HbIe CIOCOOBI PEIICHHs, COOTHOCHTh MOJYYCHHBIA PEe3yibTaT C YCIOBHEM
3aJlay ¥ OLICHUBATh €TO MPABIONOI00HE;

pemaTh 3aa4i BCeX M3YYCHHBIX THUIIOB C OYKBEHHBIMHU JAHHBIMH M HA0OOpPOT,
COCTaBJISATh TEKCTOBBIC 3a/1aUH K 3aJJaHHBIM OYKBEHHBIM BBIPAKCHUSM;

BUJICTh AQHAJOTHIO PEIICHUS TEKCTOBBIX 3aJlad C BHEIIHE Pa3IMIHBIMH
dabyiramu, HO €TMHBIM MAaTEMAaTHYSCKUM CITOCOOOM PEIICHHS;

CaMOCTOSATETILHO COCTaBISITh COOCTBEHHBIC 3a/Ja4d HW3Y4YaeMbIX THIIOB IO
3QTAHHOM MaTEMaTHYECKON MOJICIH — YHCIOBOMY M OYKBEHHOMY BBIPaXCHUIO,
cxeme, TadJuIEe;

IIPU PEIICHUH 3a7a4 BBITOHATH BCe apu(PpMeTHIECKHUE NESHCTBHUS ¢ N3YICHHBIMU
BEJIMYMHAMH.

OOVUYAIOIIUIACS TTOJIVUUAT BO3MOXKHOCTH HAVUUTHCH |




CaMOCTOSITEJIbHO CTPOUTh M MCHOJIB30BAaTh AJTOPUTMBI HM3Yy4aeMBIX CIIy4acB
peneHns TEKCTOBBIX 3a/1a4;

KJIacCU(UIIMPOBATH MPOCTHIE 33Ja4l U3YUYECHHBIX TUIIOB 10 TUITY MOJEIIH;
NpUMEHATh OOWMKA crmoco0 aHanu3a U pEeHIeHUs COCTaBHOW  3ajauu
(aHATUTUYECKUM, CHHTeTHYCCKHUI, aHATUTUKO-CUHTETHUCCKUI).

AHAJIU3UPOBATH, MOJICIMPOBATh M PEIIATh TEKCTOBBIE 3a7ayu B 5—6 JEUCTBUI
Ha Bce apudmeTndeckue aeiicteus B npeaenax 1 000 000;

pemaTh HECTaHIaPTHBIE 3a4a4M 110 U3y4aeMbIM TEMaM.

I'eomeTpuyeckue Gurypbl U BeJTMYMHBI

OO0VYAIOIIUIACI HAVUUTCS .

BBITIOJIHATh HA KJIETYaTOW OyMare repeHoc (Guryp Ha JaHHOE YHCIIO KJIETOK B
JTAHHOM HaIpaBJICHUY;

ONpeNeISITh CHMMETPHUIO TOYEK U (PUTYp OTHOCHUTEIBHO MPSMOM, OMHUPAsICh Ha
CYIIECTBEHHBIC IPU3HAKH CUMMETPHH;

CTPOUTH Ha KJIETYATOH OyMare CHMMETPUYHBIC (DUTYpbl OTHOCUTEIIBHO MTPSMON;
OTIPEIEIISATh M Ha3bIBaTh (PUTYPBI, UMEIOIINE OCh CHMMETPHH;

pacmo3HaBaTh M Ha3bIBaTh NPSIMOYTOJBHBIM  Mapajieienumnes, Kyo0, HuX
BEPIIIMHBI, peOpa U TpaHuy;

HaXOJIUTh TIO GopMysiaM 00BEM HPSIMOYTOJEHOTO Tapajuieenunea 1 00beM
KyOa;

HaXOJUTh TUIOIIAIH GUTYP, COCTABICHHBIX M3 KBaIPATOB U MPSMOYTOJILHUKOB;
YUTaTh W 3alKCHIBaTh W3YYCHHBIE T'C€OMETPHUECKHE BEIUYHHBI, BBIMIOITHITH
NepeBol W3 OJHUX EIWHWIl JUIMHBI B Jpyrue, CpPaBHUBAaTh WX 3HAYCHHS,
CKJIaJIbIBaTh, BBIYMTATh, YMHOXKATh U JICIUTh HA HATypaTbHOE YHCIIO.

06an10m1/117105{ TIOJIYUYHUT BO3MOXHOCTH HAVYUNUTLHCA .

CTPOWTH PAa3BEPTKH W TPEAMETHBIE MOJCIH Kyba ¥ MPSAMOYTOJBHOTO
napasuiesIeTHIe a;

HAXOAUTh TUIOMIAIN MIOBEPXHOCTEN MPSMOYTOJIBHOTO Mapajuieenuneaa u Kyoa;
CaMOCTOSITEIILHO BBIBOJIUTH N3y4aeMbI€ CBOMCTBA T€OMETPUUECKHUX (DUTYD;
UCTIONIb30BaTh W3MEPEHUs Il  CaMOCTOSITEIbBHOTO  OTKPBITHS  CBOMCTB
T€OMETPUIECKUX PUTYD.

BeuuuHbI ¥ 3aBUCHUMOCTH MEKAY HUMHU

OO0OVYAIOIINNACS HAVUUTCS

pacno3HaBaTh, CPABHUBAThH U YIIOPSIOYNBATH BEIMYUHY — BPEMSI; UCIIOJIb30BATh
eIUHULIBI u3MepeHus Bpemenu: 1 roxa, 1 mecsu, 1 vepensa, 1 cytku, 1 gac, 1
MHHYTa, 1 CeKyHIa IJIs pelieHus 3ajaad, MpeoOpa3oBbIBaTh MUX, CPABHUBATH U
BBITIOJTHATH apuPMeTHudecKue AeHCTBUS C HUMU;

ONpEICNIATh BPpEMS M0 YacaM, Ha3blBaTh MECSIBI U JHU HEJECIH, MOJIb30BATHCS
KaJICHIapeM;



MOJIb30BATLCSL B PSAMY M3YyYEHHBIX €IWHUIl HOBBIMHM CIMHHIIAMH Macchl — 1 T, 1
kr, 1 1, 1 T; mpeoOpa3oBLIBaTh MX, CPABHUBATH W BHITIONHATH apU(METUUCCKUE
JICKCTBUS C HUMU;

HAOJIOIaTh 3aBUCUMOCTH MEKIY BEIMYMHAMHU C TTOMOIIBIO TAOIHI] U MOJCIICH
JBMKEHUS Ha KOOPJIWHATHOM Jy4e, (PMKCHPOBATh 3aBUCHUMOCTH B PEYH U C
nomotibio Gopmyn (popmyina nmyta S =V -t u ee aHajgoru: popmysa CTOUMOCTU
C =a - x, opmyna pabotel A = w -t U Ap.; GOPMYJIbI IEPUMETPA U TLIOIIATU
npsmoyroipHuka P=(a+b)-2 m S=a - b; mepumerpa wu MmIomaau
kBaapara P = 4-au S = a - a; o0beMa npsMOyrojbHOI0 Mapasieienumeia

V =a b c; obbemakyba V' =a-a-amwuap.),

CTpouTh 0000IIeHHYI0 (opMyily mpousBeneHuss & = b - C, omuceIBaromIyro
paBHOMEPHBIE TTPOIIECCHI;

CTPOUTh MOJICNIM JBHXKCHUS OOBEKTOB HAa YHCJIOBOM OTpE3Ke, HaOJIIOIaTh
3aBUCUMOCTH MEXKIY BCIIMYMHAMHU, OTMKCHIBAIOIIMMH JIBDKCHHE, CTPOUTH
(OpMyITBI ATUX 3aBUCUMOCTEH;

COCTaBIIATh M CPAaBHMBATh HECJIOXKHBIC BBIPAKEHUS C IMEPEMEHHOMN, HAaXOAUTh B
NPOCTEHIITMX CydasX UX 3HAUCHUS TPH 3aT1aHHBIX 3HAYCHUSAX IEPEMCHHOM;
NPUMCHATh  3aBUCHMOCTH  MEXKIYy  KOMIIOHGHTAaMH W pe3yJbTaTaMu
apru(PMETUICCKUX JICUCTBHH JIJI1 CPABHEHUS BBIPAKCHHUIA.

O6V‘I&IOHIHIZC$I ITOJYYHUT BO3MOKHOCTb HAYVUYHUTBHCA .

CO3/1aBaTh W MPEACTABIISITH CBOM MPOEKT MO UCTOPUM PA3BUTHUSI MPEIACTABICHUN
00 U3MepeHUH BpeMeHHt, 00 UCTOPUHU KaJieH1aps, 00 0COOCHHOCTSX I0JIMaHCKOTO
Y TPUTOPUAHCKOTO KaJeHJaapeu u p.;

HAOII0JIaTh 3aBUCUMOCTH MEXIY IEPEMEHHBIMH BEIMYMHAMHU C TIOMOIIBIO
TaOIMI], YHUCJIOBOTO JIy4a, BBIpAXKaTh MX B HECJOXKHBIX CIy4dasX C IMOMOIIBIO
dopmyu;

CaMOCTOATEIBHO CTPOUTH IIKAIY C 3aJaHHOW LEHOM IEJICHHS, KOOPIUHATHBIN
Jayd, CTPOUTH (OPMYIY PACCTOSHHS MEXIY TOUYKAMH KOOPJIWHATHOTO JIyda,
dbopMysly 3aBHCHUMOCTH KOOPJMHATHI JBHKYIICHCS TOYKH OT BpPEMEHHU
JIBUKCHUSA U OP.;

ompenensaTh mo GopmyiaaM Buga x = a + bt, x = a — bt, BeIpakawIUM
3aBUCUMOCTh KOOPJUHATHI X ABMXKYIIEUCS TOUYKH OT BPEMEHU IBUKEHHUS {.

AJireOpanyeckKne nMpeacTaBJICHU

OO0OVYAIOIINNACS HAVUUTCS .

3aMuChIBaTh B OYKBEHHOM BHJIE CBOMCTBAa apu(pMETHYECKHUX JICUCTBHIA Ha
MHOKE€CTBE MHOTO3HAaYHBIX YUCEIT;

peliath NpoCThie YpaBHEHU BUa @ + x =b, a—x =b, x—a =b, a- x=b, a : x=
b, X :a =b ¢ kOMMeHTHpOBaHHEM 10 KOMIIOHEHTaM JICHCTBHUI;

pelaTh COCTaBHbIE YpaBHEHUSI, CBOSIIMECS K IIEMOYKE MPOCTHIX ( 2 1miara), u
KOMMEHTHPOBATh X0/ PELICHUS 110 KOMIIOHEHTaM JICWCTBUN;



OPUMEHSTH (GOPMYITY JeNIeHus ¢ ocTaTkoM & = b - Cc +r, r <b mnsa nmposepku
NPaBUWIHHOCTH BBITIOJHEHUS TAHHOTO JEHCTBUS HAa MHOKECTBE MHOTO3HAYHBIX
YHCElL.

O6anIOHIHfICH IOJVYUT BO3MOKHOCTH HAYVUUTHCA.

YyuTaTh U 3alHUChIBaTh BBIPAXKEHUs, coiepxkamue 2-3 apupMeTUudecKux
JICUCTBUSI, HAUMHAS C Ha3BaHMS MOCIEAHErO ACHCTBUS;

CaMOCTOSTEIILHO BBISIBJISITH U 3aMKCHIBATh B OYKBEHHOM BUJE (hOpMyITy HeneHus
cocratkoMa=b ‘c+r,1r<b;

Ha OCHOBE OOIIIHUX CBOMCTB apuU(PMETUUECKUX JIEUCTBUM B HECIIOKHBIX CIIydasix:

— ONPENENIATh MHOKECTBO KOPHEN HECTAHIAPTHBIX YPABHEHUM;

— YIpoiaTh OyKBEHHbIE BBIPAXKEHUS.

MarteMaTH4eCcKHUH A3BIK U DJIEMEHTHI JJOTMKH

OO0VYAIOIUICI HAVUUTCS

NPUMEHATh CHMBOJIMYECKYIO 3aIllMCh MHOTO3HAYHBIX YHCEN, 0003HayaTh HX
paspsbl U KJIacChl, M300pakaTh MPOCTPAHCTBEHHBIC (PUTYPHI;

pacrio3HaBaTh, YUTaTh U MPUMEHATh HOBBIE CUMBOJIBI MaTEeMATHYECKOTO S3bIKA:
0003HaUYeHHE MHOKECTBA M €0 DJIEMEHTOB, 3HAaKU €, & ,C, &, 0, U, N;

3a/1aBaTh MHOXKECTBA CBOMCTBOM U MEPEUNCICHUEM UX JIEMEHTOB;
yCTaHABIIMBATh TPUHAJJIEKHOCTh MHOXKECTBY €ro JJIEMEHTOB, PAaBEHCTBO H
HEPaBEHCTBO MHOXECTB, OIPEICATh, SBISICTCS JIM OJHO W3 MHOXECTB
MIOJIMHOKECTBOM JPYIOro MHOXKECTBA;

HAXOJIUTh IMTyCTOEC MHOYKECTBO, O0BEUNHECHHUE U TIEPECCUCHUE MHOKECTB;
n300pakaTh € TIOMOIIBIO AWArpaMmbl Oilepa—BeHHa OTHOIICHUS MEXTY
MHOXECTBaMH M UX JIEMEHTaMH, OTIepallii HaJl MHOKECTBAMU;

paznuyaTh BbICKAa3bIBAHUS U MPEJIOKECHUS, HE SBJISIIONIMECS BICKA3bIBAHUSIMU;
ONpPEAesATh B MPOCTEUIIUX CIIy4asgiX UCTUHHOCTh U JIO)KHOCTb BBICKA3bIBAHUMH;
CTPOUTH MPOCTEUININE BHICKA3BIBAHUS C MOMOIIBIO JIOTHUYECKUX CBSI30K U CJIOB
«BEPHO/HEBEPHO, HYTO ...», «HE», «ECIU ... TO ..», «KAXKIBIN», «BCE»,
CHAUJICTCS», «BCETIAa», KMHOTIAY.

OOVYAIOIIUNACS TTOJIVUUT BO3MOKHOCTH HAVUUTHCS

00OCHOBBLIBATH CBOM CYXKACHUS, UCIIOJIb3Yys H3YUCHHLIC B 3 kJacce npaBujia nu
CBOﬁCTBa, ACJIaTh JOTMYCCKUEC BBIBOJbI,

00OCHOBBLIBaTH B HECJIOKHBIX ClIy4asaX BbICKAa3bIBaHUA O6Hl€l“0 Buga H
BBICKA3bIBaAHHUA O CYIIICCTBOBAHWH, OCHOBBIBAACH HA 3PABOM CMBICJIC,
HCCICAO0BATh IICPEMECTUTCIBHOC W COYCTATCIIBbHOC CBOMCTBA O6'b€I[I/IHeHI/IH n
NEepeCCUCHUA MHOXCCTB, 3allMCblBAThb HX C IIOMOIIBKO MATCMATHYCCKUX
CHUMBOJIOB M YCTAaHABJIMBATH AHAJIOTHIO 3THX CBOICTB C MNEPEMCCTUTCIIBHBIM U
COUYCTATEIILHBIM CBOMCTBAMHU CJI0XKCHUS U YMHOXCHUS



pelaTh JIOTHYECKUE 3aJa4l C HMCIIOIb30BAHUEM quarpamm OJiiepa—BeHHa;
CTpOUTH (TOJ PYKOBOACTBOM B3pOCIOrO0 M CAMOCTOATENIBHO) M OCBAMBATH
NpUEMBbl pPEIIEHHUS 3aJay JIOTUYECKOro Xapakrepa B COOTBETCTBUU C
IIporpaMMou 3 Kiacca.

Pab6ora ¢ undopmanmein 1 aHAIU3 JAHHBIX

OO0VYAIOIIUIACST HAVUUTCS

UCIIOJIb30BaTh TAONMIBI JJIs aHaiW3a, MPEACTABICHHS W CHUCTeMaTH3allud
JAHHBIX; UHTEPIPETUPOBATH JTAHHBIC TAOJIHIL;

KJIaCCU(UIIMPOBATH DJIEMEHTHI MHOKECTBA 110 CBOMCTBRY;

HAXOAUTh MH(POpPMAIUIO TIO 3aJaHHOW TeME B Pa3HBIX MCTOYHHUKAX (YyUCOHHKE,
CIIPaBOYHUKE, SHIIMKIIONECANK, KOHTPOJUPYEMOM IpocTpaHCTBe MHTepHETa M
1p.);

BBITIOJTHATH POEKTHBIC pabOTHI IO TeMaM: « V3 UCTOpUHM HATypaJIbHBIX YUCEN,
«W3 ucropum KajaeHmaps»;

IUTAHKPOBATh IMOMCK WH(POPMAIlMM B  CIPABOYHHMKAX, OSHIIMKJIONCIUAX,
KOHTPOJIUPYEMOM IIpocTpaHcTBe MHTEpHETA;

oG OPMJIATH U TIPEJICTABISATh PE3YJIBTAThI BBITIOJHEHUS MTPOCKTHBIX PadoOT;
BBITIOJTHATH TBOPYECKHE pabOTHI 10 TeMe «KpacoTa u CHMMETpHS B )KU3HHUY;
paboTath B MaTepuadbHOW M WH(POPMAIIMOHHOW Cpejie HAa4YaabHOTO OOIIEeTro
oOpa3oBaHus (B TOM 4YHCJIE C Y4YEOHBIMH MOJICNIIMH) B COOTBETCTBHH C
coJiep)kaHueM ydeOHoro nmpeamera «Maremarnka. 3 Kiiaccy.

O6V‘I&IOHIHIZC$I ITOJYYHUT BO3MOKHOCTb HAYVUYHUTBHCA .

BBITIOJHATH TOJ] PYKOBOJCTBOM B3pPOCJIOIO BHEKJIACCHBIE MPOEKTHBIE PalOOTHI,
coOupath UH(QOpMAIUMIO B JIHUTEpaType, CHPABOYHUKAX, OHIUKIONEAUIX,
KOHTPOJUPYEMbIX HWHTEPHET - WCTOYHHUKAX, NPEACTaBIATh HWH(OpMAIHIO,
UCIIOJIb3YSl UMEIOIIUECS TEXHUUECKUE CPECTBA;

NOJIB3YSICh MHGOPMAIIMeH, HAJACHHON B Pa3IMYHBIX MCTOYHHKAX, COCTABJIATH
CBOM COOCTBEHHBIC 3aJladyd [0 TMporpamMme 3 Kjacca, CTaTh COAaBTOPAMH
«3ajayHuka 3 KjJacca», B KOTOpPBIM  BKJIIOYAIOTCS JIyYlllME€ 3aJlayd,
IPUAYMAaHHBIE YUAILIUMUCS;

COCTaBIIATH MOPTQOJINO yueHHKa 3 Kiacca.

4 kjaacc

Yucuaa u apupmernyeckue 1eiicTBUA ¢ HUMU

OO0OVYAIOIINNACS HAVUUTCS

BBITIOJIHATD OIICHKY M IPUKHUAKY CYMMBI, Pa3HOCTH, MPOM3BEICHHUS, YaCTHOTO;
BBITNIOJIHATh JICJICHHE MHOTO3HAYHOIO 4YHCjIa Ha JABY3HAYHOE M TPEX3HAYHOE
YUCIIO;

IIPOBEPATHh IMPaBUILHOCTh BBIYUCICHHH C IOMOINBIO alrOpuTMa, OOpPaTHOIrO
JICHCTBUSA, OLICHKHU, IPUKUIKA PE3YJIbTaTa, BRIYMCICHHS Ha KaIbKYJIITOPE;



BBITIOJTHATH YCTHBIC BRIYUCIICHHUSI C MHOTO3HAYHBIMH YHUCJIAMH, CBOJSIIUAECT K
JNEUCTBUAM ¢ unciiamu B npeaenax 100;

BBIUUCTISATh 3HAYCHHSI YHUCIOBBIX BBIPAKCHHH C M3YYCHHBIMH HATYPAIbHBIMU
yucnamu B npenenax 1 000 000 000, cogepxamux 4—6 neictBuit (co ckoOkamu
1 06e3 CKOOOK) Ha OCHOBE 3HAHUS MMPABUJI IOPS/IKA BHIMOIHEHUS ACHCTBUM;
HA3bIBATh JIOJIM, HATJSIHO M300pa)kaTh C MOMOIIBIO TEOMETPUIECCKUX GUTYp U
Ha YHUCIIOBOM JIy4e, CPAaBHUBATH JIOJIH, HAXOIUTH JOJO YUCIIA M YUCIIO TI0 JIOJIE;
YyuTaTh W 3alUChIBaTh JPOOHM, HAVBIAHO H300pakaTh MX C TOMOIIBIO
rCOMETPUYECCKUX (Uryp ¥ Ha YHCIOBOM Jyde, CpPaBHHBATh JpoOU C
OJIMHAKOBBIMU 3HAMEHATEIISIMU M IPOOH C OJTMHAKOBBIMH YUCTUTCIISIMH;
HAXOAUTh YacTh YKCJIA, YUCJIO MO €r0 YacTH M 4acTh, KOTOPYIO OJHO YHUCIIO
COCTaBIISICT OT JIPYroTo;

CKJIJIBIBaTh M BBIYUTATH JAPOOU C OJMHAKOBBIMHU 3HAMCHATCIISIMU;

YUTaTh M 3alMCHIBATh CMEIIAHHBIC YHCJIA, HATJISAIHO M300pakaTh HUX C
IIOMOIIBI0 TEOMETPUUCCKUX (UTYp W Ha YHUCIOBOM JIyYE, BBIICIATH ICIYIO
4acTh W3 HEMPABWIBHOW JpOOH, MPEJCTABIATh CMENIAaHHOE YHCIO B BHJIC
HENPABWIBHOW JpOOM, CKJIaJbIBaTh M BBIYUTATh CMCIIaHHBIC 4YHCIa (C
OJIMHAKOBBIMU 3HAMEHATEIISIMU JIPOOHON YacTH);

O6an10mnﬁc51 IIOJIYUYHUT BO3MOXHOCTDH HAYUYNUTHCA .

CaMOCTOSITCJIbHO CTPOHMTH M HCIIONb30BaTh AJIrOPUTMBI W3YYCHHBIX CIIy4acB
YCTHBIX W TUCHBMEHHBIX JICHCTBHA C MHOTO3HAYHBIMHM YHCIIAMH, JIPOOSIMH |
CMEIIaHHBIMHA YUCIAMHU;

BBITIOJTHATD JCJIICHHE KPYTJIBIX Yhced (C OCTaTKOM);

HAXOJUTh MPOICHT YUCIa U YUCIIO 10 €ro MPOIEHTY Ha OCHOBE OOIIMX IMPABHII
pEIICHMS 3a]]a4 Ha YaCTH;

co3/aBaTh M MPEJCTABIATh CBOM MPOEKT IO UCTOPUHU Pa3BUTHUS MPEIACTABICHUN
0 Ipo0sX U NEUCTBUHN C HUMH,

pemiatb NOpUMEpPbl Ha TOPSJOK JEWCTBHH C  JAPOOHBIMH  YHCJIOBBIMHU
BBIPKCHUSMH;

COCTaBJISITh W PelIaTh COOCTBEHHBIC PUMEPHI Ha W3YUYCHHBIC CIyYau JICHCTBUI
C YHCJIAMHU.

Padora ¢ TekcTOBBIMH 3a1aYaMu

OO0OVYAIOIINNACS HAVUUTCS

CaMOCTOSITEIPHO aHAIM3UPOBATH 33/1a4l, CTPOUTHh MOJEIH, IIJITAHUPOBATH U
pean30BbIBaTh PELICHUS, MMOACHATH X0/ PEIICHUS, IPOBOJIUTH NOUCK Pa3HBIX
CIIOCOOOB pelIeHus, COOTHOCUTH TIOJYUYCHHBIN PEe3yJbTaT C yCIOBUEM 3a/1a4H,
OLICHUBATh €T0 MpaBaoNoa00ue, peuiaTh 3aa41 C BOIPOCAMH;

pelIaTh COCTaBHBIE 3a/1a4M B 2—5 AEHUCTBUM C HATYpAJIIbHBIMU YMCIIAMU Ha
CMBbICH apu(PMETUUECKUX ICUCTBUN, PA3HOCTHOE U KPAaTHOE CPaBHEHUE,
paBHOMEpHBIE TIpoIiecCh (Buaa a = b-C);

pelaTh 3a/1a4uu Ha MPUBEACHUE K €UHUIIE (UETBEPTOE MPOMOPIIUOHAIBHOE);



pemaTe OPOCTBIE W COCTaBHbIE 3aJaud B 2—5 JCUCTBUHA Ha CIOXKECHHE,
BBIUUTAHUE U PA3HOCTHOE CPABHEHUE JPOOEH U CMEIIaHHBIX YU CEIT;

pelaTh 3a1a4i Ha HaX0XXACHUE JOJIM YUCIIa U YUCJa 10 €ro 10JIE;

pemarh TpY TUMA 3a/1a4d Ha JpoOu: HAXOXKJEHUE YacTU OT YMCIIa, YHCIIa [0 €ro
YacTH U JIpoOHU, KOTOPYIO OJTHO YHCIIO COCTABIISIET OT JIPYroro;

pemarb 3a/7ayd Ha OJAHOBPEMEHHOE PaBHOMEPHOE [IBMXKEHHE IBYX OOBEKTOB
(HaBcTpeuy ApYr ApYry, B MPOTHUBOIOJIONKHBIX HAMPABIEHHUSAX, BIOTOHKY, C
OTCTaBAHHEM): ONPENEIECHUE CKOPOCTH COJMMKEHUS M CKOPOCTU yJaJeHus,
PACCTOSIHUSI MEXKIY ABMKYIIUMHUCAS OOBEKTaMHU B 3aJIaHHBII MOMEHT BPEMEHH,
BPEMEHU 10 BCTPEUH;

pemarh 3a7aud BCeX M3YYEHHBIX THIOB C OYKBEHHBIMHU JaHHBIMH M HA00OPOT,
COCTaBIIATh TEKCTOBBIE 33/1a4M K 3a/IaHHBIM OYKBEHHBIM BBIPAKECHUSIM;
CaMOCTOSAITEJILHO COCTaBJSATh COOCTBEHHBIE 3a/aud HW3Y4aeMbIX THIIOB [0
3aJlaHHOM MaTeMaTHU4eCKOW MOJIeNId — YHUCIOBOMY U OYKBEHHOMY BBIPAXKEHUIO
cxeme, TaOJInIE;

IIPU PEIICHUH 3a/1a4 BBIMOJIHATH BCe apudmeTrueckue ASHCTBUS ¢ U3yUYeHHBIMU
BEJINYMHAMH.

O6an10mnﬁc51 IIOJIYUYHUT BO3MOXHOCTDH HAYUYNUTHCA .

CaMOCTOSITEIbHO CTPOMTH M HCIOJb30BATh AJITOPUTMBI H3yYaeMBIX CIIy4yacB
pELIeHUs TEKCTOBBIX 3a/a4;

aHAIM3UPOBATh, MOJEIUPOBATH U PEIIaTh TEKCTOBBIC 3a7a4u B 6—8 neicTBUil Ha
BCE U3YUYCHHBIE JICHCTBUS C YUCIIAMU;

pelarh 3a/1a4i Ha HaXOXKJICHUE IIPOLEHTAa OT YMCia U YUCJIA MO €T0 MPOLEHTY
KAaK YaCTHOIO ciy4as 3a7a4 Ha 4acTy;

pelarh 3aJadyd Ha BBIUYKMCICHUE IUIOLIAANA MPSAMOYTOJIBHOIO TPEYrOJIbHHUKA U
wiomaae ¢Guryp, COCTABICHHBIX W3 MPAMOYTOJIbHUKOB, KBaJapaToB M
IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

pelaTh HECTaHAAPTHBIE 3a1a4M 110 U3YyYa€MbIM TEMaM.

I'eomeTpuyeckue Gurypbl U BeJTMUMHBI

OOVYaArOMUIACST HAYYUTCH

pacrno3HaBaTh MPSAMOYTOJIbHBIM TPEYTrOJIbHUK, €ro YIJIbl, CTOPOHBI (KaT€Thl U
TUTIOTEHY3Y), HAXOJIUTh €ro IJIoNIagb, OMHUPAsICh HA CBA3b C MPSIMOYTOJbHUKOM;
CTPOUTH U3YUYCHHBIC (PUTYPHI C TOMOIILIO JIMHENKH, YTOJbHUKA, ITUPKYJIS;
paznuyaTh U300paKEHUS MPOCTEUIIMX MPOCTPAHCTBEHHBIX Quryp (imap, Kyo,
AJIUHAP, KOHYC, THpaMHIa);

HaXOJUTh IUIOMAAN (UTYpP, COCTABICHHBIX M3 KBaJpPaTOB, MPSIMOYTOJIHHUKOB U
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

HETOCPEJICTBEHHO CPAaBHUBATH YTkl METOJIOM HAJIOKCHUS,

M3MEPSTh BEIMUYMHY YTJI0B Pa3IuYHBIMU MEPKaMU,

M3MEPATh BEIWYMHY YIJ0B C TOMOIIBIO TPAHCHIOPTHpPA MU BBIpAXKATh €€ B
rpagycax;



HaXOAUTb CYMMY U Pa3HOCTb YIJIOB;

CTPOUTH YI'OJI 3aJaHHOM BEJIIMYHUHBI C IIOMOIIBIO TPAHCIIOPTUPA;

pacmo3HaBaTh pPa3BEPHYTBIM  yroJl, CMEXHBIE U BEPTUKAIbHBIE  YIUIBI,
HCCIIEI0BATh UX MPOCTEUIINE CBOMCTBA C IIOMOIIBIO U3MEPEHU.

O6V‘I&IOHIPII>1CH MOJVYINUT BO3BMOKHOCTH HAYUUTHCS .

CaMOCTOSTEJIbHO YCTaHABIMBATh CIOCOOBI CPABHEHHUS YIJIOB, UX HU3MEPEHHS U
NOCTPOEHHUSI C TIOMOILBIO TPAHCIIOPTHUPA;

IpU UCCIIEOBAaHUH CBOMCTB T€OMETPUUECKUX (PUTYP C MOMOUIBIO MPAKTUYECKUX
U3MEpPEHUN U TPEeIMETHBIX Mojenei (popMylnpoBaTh COOCTBEHHbIE TMIOTE3bI
(CBOMCTBO CMEXHBIX W BEPTUKAJbHBIX VYIJOB; CBOMCTBO CYMMBI YIJIOB
TPEYTrOJIbHUKA, YETBIPEXYT OJIbHUKA, ISATUYTOJIbHUKA U JP.);

JIeNaTh BBIBOJ O TOM, YTO BBISIBICHHBIE CBOMCTBA KOHKPETHBIX (UTYp HENb3s
pacupoCTpaHUTh Ha BCE T€OMETpUYEecKue (Urypbl JaHHOTO THUIIA, TaK Kak
HEBO3MOKHO U3MEPUTH KaXAYI0 U3 HUX.

Beau4uHbI ¥ 3aBUCHMOCTH MEK1Y HUMH

OO0VYAIOIUIACI HAVUUTCS

UCIOJIb30BaTh COOTHOIICHUS MEXAY M3YyYCHHBIMH CAMHHUIIAMH  JIMHBI,
IO IH, 00bEMa, MacChl, BpEMEHH B BBIUUCIICHUSX;

npeoOpa3oBbIBaTh, CpPaBHUBATh, CKJIAJbIBATh W BBIYUTATH OIHOPOIHBIC
BEJIMYMHBI, yMHOXKATh M JICJIUTh BEJMYMHBI HA HATYPAJIbHOE YHCJIO;
M0JIb30BATHCSl HOBBIMHU €JIMHHUIIAMH TUIOINAIU B PSAY M3YUCHHBIX SIUHHIL —

1 mm? 1 em? 1 om? I Mm% 1 a1 ea ]l kv,

peoOpa3oBbIBATh MX, CPABHUBATH M BBIOJHITH apU(PMETUUCCKHE NCHCTBHS C
HUMU;

MPOBOAMWTh OICHKY IUIOIIAAM, HPUOJMKEHHOE BBIUMCICHUE IUIOMAACH C
TIOMOIIBIO TTAJICTKH;

yCTaHABIMBATh B3aUMOCBSI3b MEXK/Iy CTOPOHAMH U IUIOIIAABI0 IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA M BBIPAXKATh €€ C MMOMOIIBI0 hopMyiiel: S = (a - b) : 2;

HaXOJIWTh IICHY JEJICHHS IIKAIbl, HWCIOJh30BaTh IIKATY IS ONpPEICIICHUS
3HAYCHWSI BEIIMIMHBI;

pacro3HaBaTh YHWCJIOBOM JIy4, Ha3bIBaThb €ro CYIIECTBCHHBIE IPH3HAKH,
OIIPEJICTISITH MECTO YMCIIa Ha YHCIIOBOM JIy4e;

HaOMIOaTh C TOMOINBIO  TAOJMUI[ 3aBUCUMOCTH MEXIy BEIMYWHAMU,
OIMCHIBAIOIIMMH OJTHOBPEMEHHOE PaBHOMEPHOE JBUKCHHE OOBEKTOB, CTPOHTH
GopMynBI  CKOpOCTEH CONWKEHHMS ©W  yOAJICHHS U1 BCEX  CIydaeB
OJTHOBPEMEHHOTO PaBHOMEPHOTO JBWXCHHUS H (HOPMYITy OJHOBPEMEHHOTO
IBWKCHUS § = VcOa. * técmp, WCIOJNB30BaTh IMOCTPOCHHBIC (POPMYIBI IS
peIleHus 3a1a4;

YUTATh U B MPOCTCHIIUX CIAy4YasX CTPOUTHh KPYroBbIe, JIMHEHHBIC U CTOJIOUATHIC
JMarpaMMbl;



WCIIOJB30BaTh  3aBUCHUMOCTH  MEXAY KOMIIOHEHTAaMM M pe3yJbTaTaMH
apu(pMeTUYEeCKuX ACHCTBUU NIl OUEHKH CYMMBI, Pa3HOCTH, MPOU3BEACHUS U
4aCTHOTO.

O6anIOHIHfICH IOJYYUT BO3MOXKHOCTh HAVUUTHCA.

CaMOCTOATENBHO CTPOUTH IIKANY C 3aJaHHOU LIEHOW NEJIEHUS, KOOPIAUHATHBIN
ny4;

HAO0JIIOaTh C TMOMOIIbIO TAaOJIMI, YHUCIOBOIO Jiyda 3aBUCUMOCTH MEXKIY
NEPEMCHHBIMH BEJIMYMHAMH, BBIPAXKATh UX B HECJIOKHBIX CIy4asiX C MOMOIIBIO
bopmyr;

CTPOUTH W WCIOJB30BATh ISl PEUICHUS 331a4 GOopMyJibl paccTosHUs 0 MExIy
JABYMSI PaBHOMEPHO JIBHXKYIIMMHUCS OOBEKTAMH B MOMEHT BpeMeHH t Juis
ABKeHMs HaBcTpeuy apyr apyry (d =s0— (vl + v2) - t), B mpOTHBONOIO0KHBIX
HanpasiaeHusx (d = sO + (vl + v2) - t), Booronky (d = sO — (vl —v2) - t), ¢
orcraBanuem (d =s0 + (v1 —v2) - t);

AJire0panyecKue nMpeacTaBJICHUS
OO0VYarOUIUNACT HAYVUYUTCH

YUTaTh M 3alHUChIBaTh BBIPAKCHUs, cojepxkamue 2-3 apupMeTHUYECKUuX
JIEHCTBYS, HAUMHAS ¢ Ha3BaHUS MOCJIEIHErO ICHUCTBHS,

3amUChIBaTh B OYKBEHHOM BHJE IEPEMECTUTEIBHOE, COYETaTeIbHOE U
pacnpeeuTeIbHOE CBOMCTBA CJI0KEHUSI U YMHOXKEHUS, MpaBUJia BBIYMTAHUS
Yyucia U3 CYMMBl M CYMMbI M3 YHUCJA, JICJICHUS CYMMbl Ha YHUCIO, YacCTHBIE
ciaydan aeuctBuil ¢ 0 U 1, UCIONB30BaTh BCE ATHU CBOMCTBA JJIA YHPOILECHUS
BBIUMCJICHUN;

pacrpoCTpaHsITh HM3Y4YEHHBIE CBOMCTBA apu(METHYECKUX JICHCTBUM Ha
MHOECTBO Jpo0eii;

pemaTh MPOCThIE ypaBHEHUS CO BCEMHU apu(PMETHUECKUMHU JEUCTBUSMH BHJIA
at+x=ba-x=bx—-a=b,ax=b a:x=0>b x:a= b B yMCTBEHHOM
IJIaHe Ha YPOBHE aBTOMATHU3MPOBAHHOTO HABBIKA, YMETh OOOCHOBBIBATH CBOM
BBIOOp JICHCTBHSA, OMUPAsSCh Ha TpauUecKyr0 MOJACIb, KOMMEHTHPOBATH XO/I
pelIeHUs], Ha3bIBasi KOMIIOHEHTHI JCUCTBUN;

pelaTh COCTaBHbIE YPaBHEHMSI, CBOASIIMECS K LEMOYKe NpocThiX (3—4 miara), u
KOMMEHTHPOBATH XOJI PEUICHUS IO KOMIIOHEHTAM JICVCTBUM;

YUTaTh MW 3aIllMCHIBATH C ITOMOIIBIO 3HAKOB >, <, 2>, < CTPOTHUE, HECTPOTHE,
JIBOWHBIE HEPABEHCTBA,;

peuaTe MPOCTEHIINE HEPABEHCTBA HAa MHOYKECTBE IEJbIX HEOTPUIATEIIBHBIX
YHCEJ C MOMOIIBI0 YHCIIOBOTO Jiyda W MBICJICHHO 3alKChIBATh MHOMXKECTBA MX
PEILIEHUM, UCHO0JIB3YsI TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY.

OOVUYAIOIIUIACS TTOJIVUUAT BO3MOXKHOCTH HAVUUTHCS

Ha OCHOBE OOIIKX CBOMCTB apu(METHUECKUX JNECUCTBUN B HECIOXHBIX CIydasx:
— ONPENETAT MHOKECTBO KOPHEN HECTAHIAPTHBIX YPABHEHHUI;
— ynpouiaTh OyKBEHHBIE BbIPAXKEHUS;



WCIOJIb30BaTh OYKBEHHYIO CHUMBOJIMKY JJisi OOOOIIEHUS U CUCTEMaTU3aluu
3HAHUM 00yYarouIuxcs.

MareMaTHYeCKUH A3BIK U 3JIEMEHTHI JIOTHKHU
OO0VYAIOIIUIACST HAVUUTCS

pacrno3HaBaTh, YATATh U MPUMEHSITH HOBBIC CUMBOJIBI MATEMATHYECKOTO SI3bIKA:
o003HaUYeHue 10Jik, NApoOH, MpoleHTa (3HaK %), 3aluCh CTPOTUX, HECTPOTHUX,
JIBOMHBIX HEPABEHCTB C IMOMOINBIO 3HAKOB >, <, >, <, 3HAK MNPHUOIMKECHHOTO
paBeHCTBa, 0003HAYCHHE KOOPJIWHAT HAa MPSMON M HA TUIOCKOCTH, KPYTOBEIC,
CTOJIOYATHIC W JIMHEHWHBIC THArpaMMBlI,

OTIPEEISTh B IPOCTEHIIINX CydasX UCTHHHOCTD M JIO)KHOCTh BBICKa3bIBaHUIA;
CTPOUTH TPOCTEHIIINE BBHICKA3bIBAHUS C TIOMOIIBIO JIOTUYECKUX CBSI30K U CIIOB
«BEpHO/HEBEPHO, YTO ...», «HE», «ECIH ..., TO ..», «KOKIBIH», «BCEM,
KHARACTCS», «BCET/Ia», KHHOTIA, «U/UITNY,

000CHOBBIBaTh CBOW CYXKICHUS, MCIOJb3ysl U3yYCHHBIC B 4 Kilacce NpaBWia U
CBOICTBA, JICJIaTh JIOTUYCCKUC BHIBOJIBI;

IPOBOAUTL  TIOJI PYKOBOJCTBOM  B3POCJIOIO  HECIIOKHBIC  JIOTUYECKUE
pacCyXJICHUS, UCTIOJIb3Ys IOTUYECKHUE ONIEPAIUU U JIOTHYSCKHUE CBSI3KH.

OO0yuaronuics MoJy4uT BO3MOXKHOCTh HAYUUTHCS:

00OCHOBBIBaTh B HECJIOXHBIX CIy4yasXx BbICKa3bIBaHHWS OOIIEro BHIA U
BBICKA3bIBaHMS O CYHIECTBOBAHUHU, OCHOBBIBASACH HA 3[[PABOM CMBICIIE;

peniaTh JOTUYeCKHe 3aJja4l C UCIOJIb30BaHNEeM TpadruuecKux Mojele, Ta0uil,
rpadoB, quarpamm Ditiepa—BenHa;

CTpouTh (MOJ PYKOBOJACTBOM B3POCJIOTO M CaMOCTOSITEIbHO) U OCBauWBaTh
OPUEMBl pELICHHS 3aJay JIOTMYECKOI'O0 XapakTepa B COOTBETCTBHUH C
nporpamMmoin 4 kiacca.

Pab6ora ¢ undgopmanmeil 1 aHAJIU3 JAHHBIX

OOVYaArOMUIACT HAYYUTCH

UCIIONIb30BATh JUISI aHaldu3a TMPEJCTAaBICHUS W CUCTEMAaTH3allMk JTaHHBIX
TaOJIUIIBI, KPYTOBBIC, TUHEHHBIC U CTOJIOYATHIC TUATPAMMBI;

CpaBHUBAaTh C UX MOMOIIbIO 3HAYECHUS BEJIWYMH, UHTEPIPETUPOBATH JAHHBIE
TaOJIHIL, JUATPAMM;

U3BJIEKATh W HWCMOJb30BaTh JJIsl BBINOJHEHUS 3aJaHUM W pEIIeHUs 3aaad
WH(GOpPMAIINIO, TIPEICTABICHHYIO HA MPOCTEUIUX CTOJIOYATHIX AUArpaMMmax, B
TaOJIUIIaX ¢ JAHHBIMHA O PEATBHBIX MPOIIeccaxX M SBICHUSX OKPYKAIOIIETO MHUPa
(Hanpumep, KaJeHJapb, paclHUCaHHUe), B MpeIMeTax TIOBCEIHEBHON KU3HU
(Hammpumep, cuéT, MEHIO, Mpaiic-INuCT, O0OBIBICHNE);

paboTaTh C TEKCTOM: BBIICNATH YaCTH Y4YEOHOTO TEKCTa — BBOJHYIO 4YacTh,
TJIABHYIO MBICJIb M BaXKHbIE 3aMEUaHUs, TPUMEPHI, WIUTIOCTPUPYIOIIUE TJIABHYIO
MBICJIb, U Ba)KHBIE 3aMeYaHusl, IPOBEPATh MOHUMAHUE TEKCTA;

BBINIOJIHSITH TPOEKTHBIE Pa0OoTHI 10 TeMaM: «M3 uctopun  1podeitn,
«Cornuonoruueckuii onpoc (MO 3aJaHHONW WJIM CaMOCTOSITEILHO BBIOpAHHOMU



TEME)», COCTaBIATh IUIaH TOUCKa MHPOPMALMHM; OTOUPATh HCTOYHUKH
uHpopmauu (CpaBOYHUKH, SHIMKIONEIUHU, KOHTPOJIUPYEMOE MPOCTPAHCTBO
WuTepHeTa u ap.), BBIOMPATh CIOCOOBI MPECTaBICHUS HH(OPMALIHH;
BBIMIOJHATE TBOpYeckue paborsl mo Temam: «llepemawa wunpopmanmu c
OMOIIBIO KOOPAHHAT,

paboTaTh B MaTepuUalibHOW W HMHGPOPMAIMOHHON cpelie HA4aJIbHOTO OOIIEro
oOpazoBaHus (B TOM 4YHCJIE C Y4YEOHBIMH MOJIENIIMH) B COOTBETCTBUHM C
cojiep>kaHreM yuyeOHoro npeaMera «MaremaTuka. 4  Kiaacey.

OO0yyaronuncs MOJy4YUT BO3MOXKHOCTh HAYUUThCS :

KOHCIIEKTUPOBATh YUEOHBIN TEKCT;

BBITIOJIHSTE (I1OJ] PYKOBOJCTBOM B3POCJOTO M CaMOCTOSITEJIbHO) BHEKJIACCHBIC
MIPOEKTHBIE PabOThI, cOOUpaTh HHGOPMAIIUIO B CIIPABOYHUKAX, IHITUKIIONIEUSX,
KOHTPOJIUPYEMBIX HMHTEPHET - MCTOYHHMKAX, MPEACTABIATh HWH(POpMAIIuIo,
UCIIOJIB3YSl UMEIOITUECS TEXHUUECKUE CPEJICTBA;

NoJIB3ysICh MHGOPMAIIMeH, HAlJCHHON B pPa3IMYHBIX MCTOYHUKAX, COCTABIATH
CBOM COOCTBEHHBbIE 3aJladyd IO Mporpamme 4 Kiacca, CTaTb COaBTOpaMU
«3agadnrka 4 Kiacca», B KOTOPbI BKIIOYAIOTCS JTy4IIe 3a/1a4H,
NPHUIYMaHHBIC YYaIIMMUCS;

COCTaBIIATH MOPTQPOJINO yueHHKa 4 Kiacca.




2. Conep:xkanue yueOHoro npeamera «MareMaTuKa»
Yucaa u apudpmernyeckue 1eiicTBUS ¢ HUMHU

Cosoxynnocmu npeomemos uiu @ueyp, oo1a0arouwux o0OWUM CEOUCIBOM.
Cocmasnenue co8OKYNHOCMU NO 3A0AHHOM) C80Ucm8y (npusnaky). Buvloenenue
yacmu COBOKYNHOCMU®.

Cpasnenue cogoKkynHocmel ¢ HOMOWbIO COCMAGIeHUs nap: Oojvule,
MeHblUle, CMOJILKO Jice, Doblle (MeHbue) HA ... NOPSOOK.

Coeounenue cosokynnocmell 8 00HO yenoe (ClodiceHue). Yoanenue uacmu
cogoxkynHocmu  (biyumanue).  lIlepemecmumenvhoe  CBOUCMBO  CILOJNHCEHUS.
cogoxkynnocmet. Ces3b MedHcOy CIOHCEHUEM U 8bIUUMAHUEM COBOKYNHOCMEL.

Uucno kak pe3yabTaT cueTa MPEeAMETOB U KAk pe3yibmam usmepeHus
BENUYUH.

O6pazoBanue, HazBaHue W 3amuck uucen ot 0 mo 1 000 000 000 000.
[Topsimok ciemoBanus TpW cyeTe. JICCATHMYHBIC CIWHUIBI cyeTa. Paspsasl u
kiaaccel. I[IpeicraBlieHHe MHOTO3HAYHBIX YHCET B BHJE CYMMBI Pa3psIHBIX
cnaraembiX. Cesa3b Mmedcoy 0ecAmuyHoOU CUCMeMOol 3anUcu Yucen U 0ecimudHoll
cucmemou mep.

CpaBHeHUE U yHOPSIOUEHNE YHCell, 3HAKU CpaBHEHUS (>, <, =

7).

CrnoxeHue, BRIUUTaHUE, YMHOKEHUE U JIeJICHUE HATYPaJIbHBIX YKCell. 3HAKU
apudMeTHIecKux AehcTBuil (+, —, - , : ). Ha3BaHHUS KOMIIOHEHTOB M PE3YJILTAaTOB
apupMETHIECCKUX JTCHCTBUM.

Harnsgnoe nzo0pakeHue HaTypabHBIX YHCEI U JEHCTBUIM C HUMHU.

Tabmuma cnoxxenns. Tabnuma yMHOXKEHUs. B3auMoCBs3b apupMeTHIEeCKUX
JeHCTBHUM (MEXKIY CI0KEHUEM M BBIYUTAHUEM, MEKTy YMHOKECHUEM U JICJICHUEM ).
HaxosxieHue HEeW3BECTHOrO KOMIIOHEHTAa apu(METHUYECKOTO IeHUCTBUSA. YacTHBIC
ciaydan yMHOxeHus U faenenus ¢ 0 u 1. HeBo3aMokHOCTh AeneHus Ha 0.

PasnoctHoe cpaBHeHue uumcen (Oomble Ha..., MeHbIIEe Ha ...). KpatHoe
cpaBHEeHHUE ynces (OOJbIIe B ..., MEHBIIIE B ...). Jenumenu u kpamubwie.

Ces3b  MexcO0y KOMNOHEHMAMU U pe3yibmamamu  apu@pmemuyeckux
oeticmautl.

CBoWCTBa CIIOXEHUSI M YMHOXCHUS: TMEPEMECTUTEILHOE U COYETATEIbHOE
CBOMCTBA CJIOKEHUS W YMHOXKEHHUS, PACIPENCIUTEIHHOEC CBOWCTBO YMHOXKECHUS
OTHOCHUTEIHHO CIIOKCHHSI M BBIUMTAHUS (IIpaBWIa YMHOXKEHHUS YHCIIa HA CYMMY H
CyMMBI Ha YHCII0, YHCIIa Ha Pa3HOCTh M Pa3HOCTH Ha 4ucio). [IpaBuna BerauTanus
YHCJia U3 CYMMBI M1 CYMMBI U3 YHCJIa, IEJICHHS] CYMMBI M pa3HOCTH Ha YHCIIO.

Jlenenue ¢ octatkoM. Komnonenmol Oenenusi ¢ OCMAmMKOM, 63AUMOCEI3b

1

[TpsmbiM mpupToM  0003HAYEHbI  pa3zesibl, IOJHOCTBIO  OOecleYrBaronue
tpeboBanus I'OC HOO Kk THYHOCTHBIM, METANIPEIMETHBIM U TIPEAMETHBIM pe3ynbTaTam
o0pa3oBaHus 10 MaTeMaTHUKe, a KYypCUBOM — T€ paslelibl, KOTOphle Ydaliuecs HMEoT

BO3MOKHOCTBb JOIMOJIHUTCIIBHO OCBOUTH IIPU O6y‘-IeHI/II/I 10 JaHHOM nporpamMme.



MexHcOy HUMU. Aneopumm 0enenusi ¢ OCImamrKoM.

OneHka U ONPUKUIKA PE3yJbTaTOB apudmeTndyeckux aehcTBuil. MoHETH U
KYITIOPHI.

Yucnosoe BblpakeHue. IlopsAnoK BBINOIHEHHUS ACHCTBUM B YHUCIOBBIX
BBIPAKEHUAX CO CKOOKaMu U 0e3 ckoOok. HaxokneHue 3HAueHHs YHCIOBOTO
BbIpakeHusA. Vcmonb3oBaHWE  CBOMCTB — apu(METHUECKMX  JCHCTBUH  UId
panMoHaNM3alMi BBIYMCICHUN (TIepecTaHOBKA M TPYNIUPOBKA CIaraéMbix B
CyMMe€, MHOXKUTEJIEH B MPOU3BENCHUU U IIP.).

ANTOPUTMBI TUCBMEHHOTO CJIOKCHUS, BBIUUTAHUS, YMHOXEHUS U JICICHUS
MHOTO3HayHbIX 4ucen. CrnocoObl MPOBEPKHM MNPABMIBHOCTU  BBIYUCICHHM
(anroput™m, oOpaTHOE NeWCTBHE, NMPUKHIKA Pe3yJibTara, OLEHKA JOCTOBEPHOCTH,
BBIUMCJICHUE Ha KaJbKYJISITOPE).

Hzmepenuss u Opobu. HeoocmamouHoCcmv HAMYpaibHulX yucel Ous
npakmuyeckux uzmepenui. Illompebnocmu npakmuyeckux uUsMepeHuli Kak
UCMOYHUK PACUWUPEHUs NOHAMUS YUCIA.

Honu. CpaBHenue noneil. HaxokneHue Aoy uuciaa U 4YMcia MO JIOJ€.
Ilpoyenm.

Ipobu. Haensonoe uzobpadxcenue 0Opodell ¢ noMOwblo 2eoMempuideckKux
@ueyp u na uucnosom nyue. Cpaguenue opobdeii ¢ 00UHAKOBbIMU 3HAMEHAMENAMU U
Opobell ¢ oounakosvimu wuciumensimu. Jenenue u opoou. Haxoocoenue wacmu
yucna, 4ucia no e2o Yacmu U yacmu, KOMoOpyr OOHO YUCIO COCMAasisiem om
opyeoeo. Haxocoenue npoyenma om uucia u 4ucia no e2o npoyeHmy.

Cnooicenue u @vluumanue Opobeti ¢ OOUHAKOBLIMU 3HAMEHAMENAMU.
Ilpasunvuvie u uenpasunvrvlie Opobu. CmewianHvle uucia. Bwidenenue yenoii
yacmu u3 HenpasuivHou opoou. llpedcmaenenue cmewanHHo2o 4Yucia 8 uoe
Henpasuivrol 0poou. Crooicenue U evlyUMAHUEe CMEWAHHbIX uucenl (c
0OUHAKOBLIMU 3HAMEHAMeNIMU OPOOHOLL Yacmu).

TexcToBBIE 322U

YcnoBue U BOmpoC 3aJauyd. YCTAaHOBJEHHUE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH, TPEICTABICHHBIMU B 3anaue. [IposedeHue camocmosamenbHo20
ananuza 3aoaqu. llocTpoeHue HArIAAHBIX MOJEJIEH TEKCTOBBIX 3a/1ad (CXEMBI,
TaOJIUIIBI, AWArpaMMBbl, KpaTkKas 3amuch U Ap.). [lmaHupoBaHue xoja pelieHHs
3amauu. Pemenne TeKCTOBBIX 3a/1ad apu(METHUECKUM CITOCOOOM (IO JEHCTBUSM C
MOSICHEHUEM, T10 JEHCTBUSAM C BOIIPOCAMHU, C IIOMOIIBIO COCTaBIICHUS BEIPAXKEHUS ).
Apudmernyeckrue NEUCTBHS C BEIWYMHAMU TIpU pemieHun 3anad. Coomuecenue
NOJIYYEHHO20 pe3yibmama ¢ Ycloguem 3a0ayu, OYEHKA e20 Npagoonoooousl.
3anuce penieHus: U 0TBETa Ha Bompoc 3aaaun. [IpoBepka perieHus 3agauu.

3a0auu ¢ HexoppexmHbIMU GOPMYIUPOSKAMU (TUWMHUMU U HENOJHbLMU
OaHHbIMU, HepealbHuiMu  ycaogusamu). llpumepsl 3amad, pemiaeMblX pa3sHBIMU
criocobamu.

BrisiBienue 3a1a4, UMEIOIIMX BHEIIHE pa3iuyuHble (adyibl, HO OJJUHAKOBOE
MaTeMaTH4eCcKoe pelreHue (Moaeb).

[IpocThie 3amauu, pacKpbIBAIONIME CMBICT apU(PMETHUYECKUX JEHCTBUI



(cmoxeHune, BBIYUTAHUE, YMHOXEHUE, JCJIECHHE), COJAEpXKAIIUEe OTHOIICHHUS
«OosbIIe (MEHBIIE) Ha ...», «00bIIe (MEHBIIE) B ...».

3amaun, cojeprKallie 3aBUCMMOCTbh MEXIY BEIMYMHAMM BUja a = b - c:
yTh — CKOPOCTh — BpeM4 (3a/1a4u Ha ABUKEHUE), 00BEM BBINOJIHEHHON paboThI
—  NIPOU3BOJUTENBHOCTHh TpyJda — BpeMs (3aaud Ha paldoTy), CTOUMOCTh —
[I€Ha TOBapa — KOJMYECTBO TOBapa (3aJa4i Ha CTOUMOCTb) U JIp.

Knaccughuxayus npocmeix 3a0ay usyuennvix munos.

CocraBHble 3amaund Ha Bce 4 apudmernueckue neuctBus. Oowuti cnocoo
AHANU3Aa U peueHUs COCMAgHOU 3a0ayul.

3adauu Ha HaxoodcoeHue «3a0YMAHHO20 YUCAA». 3a0aqu HA HAXOHCOeHUe
yucen no ux cymme u pazHocmu.

3aauu Ha IPUBEICHHUE K €AMHMUIIE.

3amayu Ha ompeaereHue Havajia, KOHUA U MPOJOJIKUTEIBHOCTH COOBITHS.
3aayn Ha HaXOKJIEHHUE JOJIM LEJIOr0 U LEJNOoro Mo ero aojie. Tpu muna 3aoad Ha
Opoou. 3a0auu Ha HaxoxcOeHue NPOYEeHmMa Om YUCIa U YUcia no e20 NPoyeHmy.

3aoauu ma oOHOB8pemeHHOe O8udiceHue 08YX 00beKmos (Hascmpewy Opye
opy2y, 8 NPOMUBONONIONCHBIX HANPABIIEHUSX, B0020HKY, C OMCMABAHUEM).

IIpocTpaHCTBEHHbIE OTHOLICHMUSI.
I'eomeTpuyeckue Gurypbl U BeJTMIMHBI

OcHOBHBIE NMPOCTPAHCTBEHHBIE OTHOIIEHUS: BBIIIIE — HUXKE, IIHPEe — YXKeE,
TOJIII[E — TOHBIIIE, CIIEPEI — C3aJU, CBEPXY — CHH3Y, CJI€Ba — CIIPaBa, MEXIY
u ap. CpaBHenue ¢uryp mo ¢hopme u pasmepy (BU3YaJbHO).

PacrioznaBanue u Ha3bIBaHHE T€OMETPUUECKUX (POPM B OKpPYKAIOIIEM MUPE:
KpyT, KBaJpaT, TPEYroJbHUK, MPSMOYTOJbHHUK, KyO, Iap, mapaulesenurie],
nupamMuaa, UWIMHAP, KOHYC. IlpencraBieHus O TUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpudeckux durypax. Qoracmu u eparuyb.

Cocmasenenue ¢ueyp uz yacmeu u pazouenue gueyp Ha yacmu. Pagencmeo
eeomempuyeckux gueyp. Koncmpyuposanue ¢uzyp u3z nanouex.

PacrioznaBanme u M300pakeHUE TEOMETPUYECKUX (PUTYpP: TOYKa, JUHUS
(kpuBas, mpsiMasi, 3aMKHyTass M HE3aMKHYTas), OTpPE30K, Jyd4, JOMaHas, Yrod,
TPEYTrOJbHUK, YEeTHIPEXYTOJbHUK, MSATUYTOJIHHHUK, MHOTOYTOJIHbHUK,
MPSMOYTOJIbHUK, KBAaJApPAT, OKPYXKHOCTb, KPYT, NPAMOU, OCMPbIU U MYNOU Y2ibl,
NPAMOY2ONbHBIIL ~ MPEY2OIbHUK,  PA3GEPHYMbIU Y204,  CMEJCHble  Veibl,
BEPMUKAIbHbIE Y2lbl, YEHMPAIbHLIL Y20l OKPYHCHOCMU U Y20/, GNUCAHHBIU 8
oxkpyacHocmo. Tlocmpoenue paszeepmku u moleiu Kyo6a U APAMOY20JbHO2O
napannenenuneda. Vicronb3oBaHWe M7l MOCTPOCHUN YEPTEKHBIX MHCTPYMEHTOB
(TMHEWKY, YepPTEKHOTO YTOJIbHUKA, IIUPKYIIS, TPAHCIIOPTHPA).

DneMEHTHI TEOMETPUIECKUX (UTYpP: KOHIIBI OTPE3Ka; BEPIIHHBI U CTOPOHBI
MHOTOYTOJIbHUKA; IEHTP, paauyc, AUAMETP, Xopoda OKpyJycHocmu (Kpyea);
gepuiunbl, pebpa u eparu Kyoa u npamoy201bH020 napaiieenuneod.

IIpeobpasosanue ¢ueyp na niockocmu. Cummempus gueyp omuocumenbHo
npamot. QDueypwvl, umenowue ocv cummempuu. Illocmpoenue cummempuinHbIxX
Queyp na kiemuamou oymaze.



[InaH, pacnonoxenne 00bEKTOB Ha IJIaHE.

['eomeTpuueckue BeaMUMHBI W WX wW3MepeHwe. J[nmmHA  oTpeska.
HenocpencTBeHHoe cpaBHEHHE OTPE3KOB MO JJIMHE. V3MepeHue AIMHBI OTpe3Ka.
Enuannel  mmmHbl  (MAJUTAMETp, CAHTHUMETD, ACIUMETP, METP, KHIOMETp) W
COOTHOIICHUS  MeXay  Humu. [lepumerp.  Belumcinenue — mepumerpa
MHOTOYTOJIbHUKA.

[Tnomans reomerpudeckoit ¢purypsl. Hemocpencrteennoe cpaBHeHUE (QUTYP
nmo riomaau. V3mepenue tuiomanu. EauHunel mwiomaau  (KBagpaTHBIN
MUJUTUMETP, KBaJIPATHBIM CAaHTHMETP, KBAJIPATHBIN JACIUMETp, KBAJAPATHBIA METp,
ap, TEKTap) M COOTHOIICHUS MEXJAy HuMH. [lnomans npIMOYrojbHHKA W
NPAMOY20IbHO20  mpey2onvbHuKka.  Ilpubnuscennoe — usmepeHue  niowaou
eeomempuyeckol gueypvl. Oyenka niowaou. Hzmepenue niowaou ¢ noMoubio
nanemku.

Obvem ceomempuueckou  gueypvi. FEounuyvt obvema  (Kyouueckui
MULIUMEmp, Kyouueckui canmumemp, Kyouueckuii oeyumemp, Kyouueckui memp)
u coomuoutenusi mexcoy Humu. Odvem Kyoa u npsamoy20ibH020 napaiieienuneod.

Henocpeocmeennoe cpasnenue yenoe. Hzmepenue yenos. Eounuya
usmepeHus yenos. yenosou epaoyc. Tpancnopmup.

[IpeobpazoBanue, CpaBHEHUE apupMEeTHIECKUX JEUCTBUH c
TrCOMETPUICCKUMHU BEJIMYMHAMMU.

HccnenoBanue CBONCTB TreoMeTpHYeckuX (UTyp Ha OCHOBE aHaiu3a
pEe3yNbTaTOB  HM3MEpPEHUN TreoMeTpuyeckux BenuduH. (CBOWCTBO  CTOPOH
npsimoyroyibHuka. Ceoticmeo y2n06 mpey2oivHuka, yemsipexy2oiviuxa. Ceoticmeo
cmexncHbIx yenos. Ceolcmeo 6epmuKaIbHbIX Y2108 U Op.

BeanunHbl ¥ 3aBUCHMOCTH MEKAY HUMHU

CpaBHeHue u ynopsiaoueHue BenwuuH. OOwuil npunyun usmepenus
senuuun. EOunuya usmepenus (mepka). 3agucumocms pe3yiomama usmepeHus om
gvibopa mepxu. Cnooicenue u GvlYuUMAHUE GEIUYUH. YMHOdMCEHUe U OeleHue
genuuunbl Ha uucio. Heobxooumocms 6vibopa eOunoli mepku npu cpasHeHul,
cnodcenuu u eblyumanuu geaudur. Ceoucmea eudun.

Henocpeocmeennoe cpasnenue npeomemos no macce. VIamMepeHne macchbl.
Eaununer maccesl (rpaMm, KujiorpaMM, LIEHTHEpP, TOHHA) U COOTHOUIEHUS MEXIY
HUMH.

Henocpeocmeennoe cpagnenue npeomemos no emecmumocmu. VIamepenue
BMECTUMOCTU. EfuHuIla BMECTUMOCTHU: JIMTP; €€ CBSI3b C KyOMYECKUM
JEUUMETPOM.

N3mepenue BpeMenu. EamHunibl BpemMeHu (CeKyHJa, MUHYTa, 4ac, CYTKH,
rojl) ¥ COOTHOUIEHUS Mexay HuMu. OmnpenelieHre BpeMeHu 1no yacam. HazBaHue
MecAIEB U aJHe Heaenu. Kamenaaps.

[IpeoOpazoBanre OMHOPOAHBIX BEIMYMH U apUPMETHUYECKUE ACHCTBUSA C
HUMH.

Joiist BenuuuHbl (MOJIOBUHA, TPETh, YETBEPTh, AECATAasl, COTas, ThICAYHAA U
ap.). Ilpoyenm xax comasa 0ons eauyuHvl, 3HAK npoyenma. Yacmv eenuuumbl,



gvipasicennas opoowio. llpasunvuvie u HenpaguibHble Yacmu eUYUH.

llouck  3axonomepnocmeu.  Habniodenue — 3asucumocmeti — medxHcoy
GeUYUHAMU, QUKCUPOBAHUE pe3VTbmamos HAOMOO0eHUll 8 peyu, ¢ NOMOWbIO
mabauy, popmyn, epaguxos.

3asucumocmu mexncoy KOMNOHEHMAMU U Pe3yaAbmamamu apughmemuiecKux
oeticmeuil.

llepemennas eenuuuna. Beipasicenue ¢ nepemeHHOU. 3HAUEHUE 8bIPAN*CEHUS
C nepemeHHOl.

Dopmyna. Qopmynvl niowaou u nepumempa npamMoyeonvHuka. S = a - b,
P =(a + b) - 2. Dopmynvt nnowaou u nepumempa xeaopama: S = a - a, P=4 - a.

Dopmyna niowaou npamoy2oibHo20 mpeyeoavHuxka: S = (a - b) : 2.

Dopmyna obvema npAMOy20abHO20 napanierenuneoa: V = a - b - c.
Dopmyna obvema kyoa: V=a-a-a.

Dopmyna nymu s = v - t u ee ananoau: gopmyra cmoumocmu C = a - x,
Gdopmyna pabomor A = w - t u Op., ux 060OUWEHHASL 3ANUCL C NOMOWBIO HOPMY b
a=b -c.

UlIxanvl. Yucnosoti nyu. Koopounamuwiii 1yy. Paccmosinue medxcdy moukamu
KoopounamHozo nyua. Pasnomepnoe 0gudicenue mouex no KOOPOUHAMHOMY YUY
KaK MOOeJib PAGHOMEPHO20 OBUINCEHUS PEaNbHbIX 00HEKMO8.

Cropocmb  cOMudCeHUsT U CKOpOCMb  YOANeHusty 08yX 00beKkmos npu
PABHOMEPHOM OOHOBPEMEHHOM  O8udiceHuu. Dopmynvl cKopocmu COMUNCEHUS U
ckopocmu yoanenus: veon.= vl + v2 u vyo. = vl — v2. @opmyavt paccmosanusn d
MexHcoy 08YMsL PABHOMEPHO OBUNCYUWUMUCT 00BEeKMAaMU 8 MOMeHM 8pemeHuU t O
08UdICEHUsL HAscmpeyy opye opyey (d = sO - wl + v2) - 1), s
nPOMUBONONONCHBIX Hanpasienusx (d = s0 + (vl +v2) t), edoconxy (d = s0 — (v1
—v2) t), ¢ omcmasanuem (d= sO0 — (V1 — v2 -1). Dopmyra ooHospemeHHo20
08UdICEHUAL. S = VCOIL. " tecmp.

Koopounamuuwui yeon. I pagpux osuscenus.

Habnmooenue 3asucumocmeti  medcdy GerudyuHamu U UX 3aNUCL HA
MaAmMemMamuieckom A3blke ¢ NOMOWbIo Gopmyn, maobauy, epagpukos (08udiceHus).
Onvim nepexooa om 00H020 cnocoba uxcayuu 3a8UcUMocmeti K Opy2omy.

AJire0panyveckue npeacTaBICHUA

YucnoBble U OyK8eHHble 8blpadiceHUs. Bviuucnenue 3HaueHuil npocmeumuiux
OYKBEHHBIX 8bIPANCEHUU NPU 3A0AHHBIX 3HAYEHUSX OYKS.

PaBeHCTBO 1 HEPABEHCTBO.

Obobuwennas 3anuco ceoticms 0 u 1 ¢ nomowvio Oykeenuwvlx hopmyn: a > 0;
al =la=a,a-0=0-a=0;a:1=a;0:a=0uop.

Ob0bwenHas 3anuce CcOUCME apugmemudeckux Oelucmsuli ¢ NOMOubIO
bykeennvlx hopmyn: a + b = b + a — nepemecmumenvroe c80UCMBO COJNCEHU,
(a+b) +c=a+ (b+ c)— couemamenvhoe ceoticmeo croxcerus, a -b =b - a —
nepemecmumesibHoe C80UCMB0 YMHOMCeHus, (a - b) - ¢ = a - (b - ¢) —
couemamesibHoe CBOUCMBO YMHOJNCeHus, (a + b) ¢ = a - ¢c + b - ¢ —
pacnpeoenumenbHoe C8OUCMBO YMHOMCEHUS (Npasulo YMHONCEHUsI CYMMbl HA



yucno), (a +b)—c =(a—-c) + b=a+ (b —c)— npasuno evluumanusn uucia u3
cymmol, a — (b + ¢) = a — b — ¢ — npasuno eviuumanus cymmol u3 uucaa, (a + b) :
c=a:c+b:c—npasuno dereHus Cymmvl HA YUCTO U OP.

Dopmyna denenus ¢ ocmamrkom: a =b -c+r, r <b.

Vpasuenue. Kopenw ypasnenus. Muooicecmeo xopreil. Ypaeuenus euda a ~+
x=ba-x=bx—a=ba-x=b a:x=b x :a =b (npocmeie). Cocmasgnvle
VPABHEHUs, C8OOAWUECS K YeNnOUKe NPOCTbIX.

Pewenue nepasencmea na muoodicecmee yeivix HEOMPUYAMETbHbIX YUCEIL.
MHnoowcecmeso pewenuii Hepasencmea. Cmpoeoe u necmpozoe HepageHcmeo. 3HaKu
>, < . Jlsoiinoe nepaseHcmao.

MarteMaTnuecKkuid A3bIK M DJIEMEHTHI JIOTUKH

3HaAKOMCTBO C CUMBOJIAMU MAaT€MaTHYECKOTO SI3bIKa, UX HUCIOJIb30BAHUE ISl
MOCTPOCHUSI MaTeMaTUYeCKUX BbICKa3biBaHUU. OrpeereHue HCTUHHOCTH U
JIO’)KHOCTH BBICKA3bIBAaHUH.

[TocTpoeHune mpocTeHIMX BHICKa3bIBAHUN C TTOMOIIBIO JIOTHYECKHUX CBSI30K U
CJIOB «... U/WUJH ...», «ECIH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», KKAXKIBII», «BCEY,
CHAUJETCS», «HEM.

[TocTpoeHne HOBBIX CIIOCOOOB JNEUCTBUS M CIIOCOOOB PEIICHHS TEKCTOBBIX
3a/1ay. 3HaKOMCTBO CO CIIOCO0AMU PEIIeHU 3a/1a4 JJOTHYECKOT0 Xapakrepa.

Mmnoowcecmeo. Dnemenm muodcecmsa. 3uaku € u € 3adanue MHONHCeCMBA
nepeuucienuem e2o 2J1eMeHmos U C8OUCNEOM.

Ilycmoe mHoocecmso u e2o obosnauenue: (@ PasHvle MHOdMICECmsa.
Juaepamma inepa—Benna.

Iloomnoowcecmso. 3unaxu < u & . Illepeceuenue mnoocecms. 3nax .
Ceoticmea nepeceuenusi Mmuodcecms. (QObveouHenue MHodxucecms. 3uax U
Cesoticmea 06veOuHeHUss MHO*CECMS.

Pa6ora ¢ undgopmanmein 1 aHAJIU3 JAHHBIX

OcHOBHbIE CBOMCTBA IpeIMeToB: IBEeT, QopMma, pasMep, MaTepual,
Ha3HAY€HUEe,  pacnoyiokeHue, KonudecTtBo. CpaBHEHUE  MPEAMETOB U
COBOKYITHOCTEM MPEIMETOB 110 CBOKWCTBAM.

Onepayus. Obvexm onepayuu. Pesynemam onepayuu. Onepayuu Hao
npeomemamu, gueypamu, yuciamu. Ipamole u oopamusie onepayuu. Omovickauue
Heu3BeCmHbIX. 00beKma onepayuu, GblNOJHAEMOU  onepayuu,  pe3yibmamad
onepayuu. Ilpoepamma oevicmsuil. Aneopumm. Jluuetinvie, pazeemeieHHble U
YUKIUYECKUe ancopummol.

Cocmasnenue, 3anucb U BbINOJHEHUE AN2OPUMMOS PA3IUYHBIX GUOOS.
CocraBnenne miaHa (anroputma) noucka uHPopmaruu. COop wunHdpopmaiuwu,
CBS3aHHOM C TEPECYETOM IMPEIMETOB, MU3MEPEHUEM BEIMYMH; (PUKCHUpPOBAHUE,
aHaau3 TMOJYYeHHOW uHQOpMalMKM, TMPEICTaBICHUE B pa3HbIX (dopmax.
CocraBiieHH€e TIOCIIEI0BATEIbHOCTH (LIEMIOYKH ) IPEAMETOB, Yucell, QUryp uap. 1o
3a/IaHHOMY MPaBUITY.



UreHne W 3amMoNHCHHWE TaOnWIbl. AHAIM3 W WHTEPHpETAus JaHHBIX
TaOIUIIBI.

Knaccugpuxayua snemenmos mHodxcecmea no ceoticmsy. Ynopsoouenue
ungopmayuu.

Paboma ¢ mexcmom: npogepxa nonumanus, 6vioeneHue 2lagHOU MbLCIU,
CYWECMBEHHbIX — 3aAMEeYaHUulli. U WLIIOCHPUPYIOWUX — Ux npumepos;
KOHCHEeKMUpoBaue.

Vnopsoouennwviti nepedbop eapuanmos. Cemu aunut. Ilymu. Jlepeso
803 MOJNCHOCIEI.

KpyroBeie, cron0yaTble ¥ JTHHCHHBIC TUAarpaMMbl: YTCHHE, WHTCPIIPETAITUS
JTAaHHBIX, TIOCTPOCHHE.

O000111eHNE U CUCTEMATU3ALIUS 3HAHU.

TIlopmeonuo yuenuxa.

1 kiacc (132 4)
Yucaa u apupMeTuyecKue 1eMCTBUA ¢ HUMU

I'pynnet  npeomemos unu @ueyp, obaadarowue oOWUM CEOUCBOM.
Cocmasnenue epynnvl npeomemos no 3a0aHHOMy c8olcmasy (npuznaxy). Bvioenenue
yacmu epynnai.

CpaBHeHHe Tpynm MPEeIMETOB C TOMOIIBIO COCTaBJieHUs Tap: OoJblie,
MEHBbIIIe, CTOJIBKO ke, OoJbie (MeHbie) Ha ... [lopsmok.

Coeodunenue epynn npeomemos 8 00HO yeioe (cloxceHue). Yoanenue wacmu
epynnol npeomemosd (sviuumanue). Illepemecmumenvroe Cc8OUCMBO CAONCEHUS
epynn npeomemos. Ces3b MeHcOy CLOACEHUEM U BbIYUMAHUEM 2PYNN NPeOMEMO8.

AHanocuss cpagHeHus, CLOJNCEHUS U BLIMUMAHUSL 2PYNN NPeOMemo8 CO
CAOJCeHUEeM U BbIUUMAHUEM BETUUUH.

Uucno kak pe3yiabTaT cueTa NPEIMETOB U KaK pe3yibmam usmepeHust
BENUYUH.

Ha3sanusa, mnocnenoBaTeabHOCT M 00O3HaYeHWe umcea oT 1 mo 9.
Harnsgnoe wu3o0pakeHHE 4YHCENI COBOKYNHOCHMAMU MOYeK, KOCMAMU OOMUHO,
MOYKaMU Ha yYucioeom ompeske W T.a. Ilpenpiayiiee u IMOCIEAYIONIEE YHUCIIO.
KonnyecTBeHHBIN W MOPSAKOBBIA CYET. UTeHHWE, 3amucCh W CPAaBHEHHE YHCEN C
MOMOIIBIO 3HAKOB [, [], > <

CroxeHre W BBIUMTAHUE YUCEN. 3HAKW CIIOKCHUS W BbluMTaHusA. Ha3BaHwme
KOMTIOHEHTOB CJIOKEHUS W BBIUUTAHUSA. Haensionoe uzobpadsicenue ciodxicenus u
BbIUUMAHUSL C NOMOWDBIO 2PYNN npeomMemos u Ha uuciogom ompeske. CBS3b
MEXIY CIOXXEHHUEM W BBIUUTAHUEM. 3ABUCUMOCMb Pe3YAbMamos CAONCEHUS U
BbIYUMAHUSL OM UBMEHeHUss KOMNOHeHmos. Pa3HOCTHOE CpaBHEHHE YHCEN
(6onpmie Ha..., MeEHbIIE HaA ..). HaxoxkaeHue HEHW3BECTHOIO CJIaraeMoro,
YMEHBIIIAEMOT'0, BEIYHTAECMOTO.

CoctaB uucen ot 1 g0 9. CnoxeHnue u BelUMTaHUE B mpeaenax 9. Tabmuia
CJIOKEHHUS B Tipefieniax 9 («TpeyrojbHasy).

Pumckue yughpol. Anghasumnasn nymepayus. « Bonuebnwvie» yugppoi.



Yucno u uudpa 0. CpaBHEHHE, CI0KEHUE U BhIUUTaHUE ¢ ynuciaoM 0.

Yucno 10, ero o60o3HaueHre, MECTO B YUCIOBOM psify, cocTaB. CloxKeHue u
BbIUMTaHUE B npeaenax 10.

Mosuetnt 1 k., 5k, 10k, I p.,2p.,5p., 10p.

Vkpynnenue eounuy cuema u usmepenus. Cuem oecamxamu. Haensaonoe
uzobpasxiceHue 0ecsimKO8 ¢ HOMOWbI0O mpeyeorvbHukos. UTeHue, 3amuchk,
CpaBHEHHE, CIIO)KEHHE M BBIUMTAHUE «KPYTJBIX JAECATKOB» (YUCEN C HYJISIMU Ha
KOHIIE, BBIPAYKAIOIIUX 1[€JI0€ YHCIIO IECSTKOB).

Cuem Oecamxamu u eounuyamu. Haensonoe uszobpadicenue 08y3HAYHBIX
yucesl ¢ NOMOWDBIO MPEY2OIbHUKOE U moyeK. 3aluCh U UYTEHUE JBY3HAUYHBIX
qyucesl, MpeACTaBlIeHUE MX B BHJIE CYMMbl AECATKOB W enuHull. CpaBHEHHE
IBY3HaYHBIX yrces. ClokeHue U BRIYUTaHKE IBY3HAUHBIX YHCeN 0e3 mepexo/ia uepes
pazpsin. Ananocus medxcoy 0eCAMUYHOU CUCMeMOU 3anUCU Yucel U 0ecsamudHou
cucmemou mep.

Tabnuna crnokeHus OJIHO3HAYHBIX yucen B mpexaenax 20 («kBaapaTHas»).
CrnosxeHnue u BelYMTaHue B npeaenax 20 ¢ nepexoaom yepes JAeCATOK.

Pabdora ¢ TeKCTOBBIMH 3a1a4aMu

YcTHOE pelnieHue MpoCThIX 3a/lad Ha CMBICI CIIOXKEHUS U BBIYMTAHUS MPU
u3ydeHuu yucen ot 1 10 9.

3amava, ycloBHE W Bompoc 3amaud. llocTpoeHue HarsaHBIX MOoJeen
TEKCTOBBIX 3aJ1a4 (CXEMbI, CXeMAaTHUYECKHUE PUCYHKH U JIp.).

[IpocTeie (B OHO AEUCTBUE) 3aa4 HA CMBICI CIIOKEHUSI U BHIYUTAHUSA .
3a7aun Ha pa3HOCTHOE CpaBHEHUE (CoJepIKalIre OTHOIICHUS «OoJiblie (MEHBIIIE)
Ha...»). 3agaun, oOpaTHble naHHbIM. (COCTaBICHHE BBIPAKEHUM K TEKCTOBBIM
3aJa4aM.

3a0auu ¢ HexoppexmHuLIMU BOPMYAUPOSKAMU  (TUWHUMU U HENOJIHbIMU
OAHHBIMU, HEPEeaTbHbIMU YCA0BUAMU).

CocraBHbIC 33/1a4M Ha CJIOKEHHE, BBIYUTAHHE W PA3HOCTHOE CPaBHEHHE B
2—4 neiictBus. AHanu3 3aJla4d ¥ IUIAHUPOBAHMUE Xoja ee peuieHus. Coomuecenue
NOJYYEHHO020 pe3yibmamda ¢ YCI08UeM 3a0ayl, OYeHKd e20 Npasoonoooous.
3anmuch pemieHWs M OTBETAa Ha BONPOC 3adaud. ApudMETHYECCKHE ICHCTBUS C
BEJIMUMHAMM TIPU PEIICHUM 3a/1a4.

I'eomeTpuueckue Gurypbl U BeTHIHHBI

OcCHOBHbBIE TMPOCTPAHCTBEHHBbIE OTHOLIEHUS: BBIIE — HUXKE, IIUPE — YKeE,
TOJIIIE — TOHBILIE, CIIEPEIU — C3aJH, CBEPXY — CHHU3Y, CJeBa — CIpaBa, MEXIY U Jp.
Cpasnenne ¢uryp o Gopme u pazmepy (BU3yalabHO).

Pacnio3naBanue 1 Ha3bIBAHUE TE€OMETPUUECKUX (POPM B OKPYXKAIOIIEM MUPE:
KpPYyT, KBaapaT, TPEYrOJbHUK, TPSAMOYTOJBHUK, KyO, Iap, MapauieeuIie],
nupamMua, OWIAHAP, KOHYC. [IpeAcTtaBieHWs O TUIOCKMX W TMPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax.

CocraBnenue ¢uryp u3 uacted U pa3duenwe (¢Guryp Ha 4acTu.



Koncmpyuposanue guayp uz nanouex.

Touku n nmuHUK (KpUBBIE, IPSIMBIE, 3aMKHYTBIE U HE3aMKHYThIE). Obnacmu u
epanuyvl. Jlomanas. TpeyroiabHHK, YETBIPEXYI'OJIbHHK, MHOTOYIOJIbHHK, €I0
BEPILUUHBI U CTOPOHBI.

Otpe3ok u ero obo3HaueHue. Mzmepenue qauHbl oTpe3ka. ENMHUIBI AJIMHBIL:
CAaHTUMETP, IELMMETP; COOTHOLIEHUE MeX Ty HUMHU. [locTpoeHne oTpeska 3a1aHHON
JUTMHBI C TIOMOUIBIO IMHENKHU.

Cocrapnenue ¢puryp u3 yacteil u pazouenue Guryp Ha 4acTu.

OObeanHeHue U epeceueHre reoMeTpUIecKuX PUryp.

Beau4uHbI ¥ 3aBUCHMOCTH MEKAY HUMH

CpaBHeHHe W ymopsgoueHue BenWduH. OOwuil NPUHYUn U3MepeHUs]
genuuun. EOunuya usmepenus (mepka). 3asucumocms pe3yibmama uzmepeHus om
evibopa mepku. Heobxooumocmsv 6vibopa eOunoli MepKku npu CpasHeHul,
coxceruu u gvryumanuu geauyur. Ceolucmea GenuduH.

N3mepenune macchl. EnMHUIIA MacChl: KUJIIOTPaMM.

N3mepenne BMecTUMOCTH. EMHUIIA BMECTUMOCTH: JIUTP.

Ilouck  3axonomepnocmetl.  Habnioodenue — 3aeucumocmeii  mexncoy
KOMNOHEHMAamMU U pe3yibmamami apu@dmemuyeckux 0eticmsutl, ux puxcuposanue 8
peuu.

Yucnosoui ompe3ox.

AsreOpanyeckue npeacTaBieHus!

UteHue W 3amuch YUCIIOBBIX U OYKBEHHBIX BBIpakeHUU 1 — 2 neicTBus 6e3
CKOOOK. Pasencmeo u nepasencmeo, ux 3anuch ¢ NOMOWbIO 3HAK08 >, <, =,

Vpasuenus 6uoa a +x=b, a—x=b, x—a=>b, all x=>b, pewaemvie na
OCHOBE 83AUMOCBA3U MeIAHCOY HACMBIO U YETIbIM.

3anuce nepemecmumenbHo20 CEOUCMBA CNONCEHUS C NOMOWbBIO OYKBEHHOU
Ggopmynvi: a+b=>b+a.

3anuch B3aUMOCBS3M MEXKIY CIOKEHHEM U BBIYMTAHHEM C IIOMOIIBIO
OYKBEHHBIX paBEHCTB Buaa: a+b=c, b+a=c, c—a=0>.

MareMaTHYeCKHUM A3BIK U DJIEMEHThI JIOTUKH

3HAKOMCTBO C CUMBOJIAaMH MaT€MaTH4YECKOTO si3bIKa: Mudpamu, OyKkBamu,
3HaKaMHU CpaBHEHUS, CJOXKEHUS W BBIYUTAHUS, WX MCIOJb30BaHUE MO
MOCTPOEHUSI  BbICKa3biBaHUW.  OmnpenerieHHe  HCTUHHOCTH U JIOKHOCTHU
BBICKa3bIBaHUM.

[TocTpoenue moaenei TEKCTOBBIX 3a/1a4.

3HAKOMCTBO C 33J]Ja4aMU JIOTHYECKOTO XapaKTepa U Croco0amMu UX perieHus.

Pabora ¢ uH(popManmeil U aHAJIN3 JaHHbBIX



OCHOBHBIE CBOWCTBA MPEIMETOB: IBET, opMa, pa3Mep, MaTeprall, Ha3HAYCHHUE,
pacrmojyioxkeHne, KoiaudectBo. CpaBHEHUE MPEAMETOB M TPYII MPEIMETOB IIO
CBOKCTBaM.

Tabnuia, ctpoka u cronber Tabmuubl. UTeHHE M 3amojHEHHUE TaOJUIIbL.
[Touck 3aKOHOMEpPHOCTH pa3MelieHUus OO0BEKTOB (4ucen, (QUryp, CUMBOJIOB) B
TabuLe.

COop u mpencraBieHue HHGPOPMAIMU O EIWHUIIAX H3MEPEHUS BEIMYUH,
KOTOPBIE MCTIOIL30BAIIUCH B IPEBHOCTH HAa PycH 1 B Ipyrux cTpaHax.

O060011eHre U cucTeMaTu3alus 3HaHu|, U3Y4eHHBIX B 1 Kiacce.

Ilopmghonuo yuenuxa 1 knacca.

2 kaacc (136 v)
Yucaa u apupMeTuyecKue 1eMCTBU ¢ HUMU

[IpueMbl yCTHOTO CJIOXKEHHMS W BBIYMTAHUS JIBY3HAUHBIX YHCEJ. 3amuch
CIIO)KCHMSI W BBIUYMTAHMS JIBy3HAUHBIX 4YHCENl «B CTOJNOMK». ClOXeHue u
BBIYMTAHUE JBY3HAUHBIX YUCEII C IEPEXOJIOM Uepe3 paspsi.

Cotnsa. Cuer cotHsamu. Haensionoe uzobpasicenue comen. UTeHue, 3amuch,
CpaBHEHHE, CII0)KEHHE U BBIUUTAHUE KPYTIIBIX COTEH) (UHMCEN C HYJIAMH Ha KOHIIE,
BBIPAXKAIOLIUX LEJI0€ YNUCIIO COTEH).

Cuem comuamu, oOecamxkamu u eouHuyamu. Haenaonoe uzobpadicenue
mpex3Haunvlx  uyucen. UTeHue, 3amnuch, YHOPAJOYMBAHME U  CpPaBHEHUE
TPEX3HAYHBIX YHCEII, UX MPEJICTABICHUE B BUJE CYMMBI COTEH, JECATKOB U €IUHHI]
(mecatuunbiii coctaB). CpaBHEHHE, CJIOXKEHHE U BBIUMTAHHUE TPEX3HAUHBIX
qucell. AHanozusi mexHcoy O0eCAMUUHOU CUCNEeMOU 3anucu Mpex3HAYHbIX Yucenl u
0ecAMU4HOL CUCTEMOlL mep.

CkoOxu. Ilopsmok BBITTOTHEHUS JEHCTBHH B BBIPAXKEHUAX, COJEPKAITUX
CJIIO’)KCHHE M BRIUUTAHHUE (CO CKOOKaMH U 0€3 HUX).

CoueraTenpHOE CBOWCTBO CIOXKEHUA. BbluWTaHWe CyMMbl M3 4YHCIHA.
Boluntanue yucna u3 cymmbl. VMcrnonab30BaHUe CBOMCTB CIOKEHUS M BBIUUTAHUS
JUTSL palliOHAIN3aLUH BIYUCIICHHM.

YMHOXKEHUE U JIeJICHHE HATYpalbHbIX YHCEN. 3HAKH YMHOXXEHUS U JICJICHUS
( -, : ). Ha3Banume KOMIIOHEHTOB M pE€3yJbTaTOB YMHOKECHHS M JICIICHUS.
I'paguueckas unmepnpemayuss ymHodxuceHus u  Oenenus. CBsI3b MEXKIY
yMHOXEHUEeM u JneneHueM. lIpoBepka ymHOKeHust W nenenus. HaxoxnaeHue
HEU3BECTHOTO MHOXKHTEIIS, 1eTUMOro, neiautens. Cesa3zo mexncoy KOMNOHeHmamu u
De3yIbmamos YMHONCEHUS U OeIeHUS.

Kparnoe cpaBHenue uwncen (Oosbllie B ... MEHblIEe B ...). Jenurenu u
KpaTHBIE.

YacrtHble cityyan yMHOKeHUA U aenenus ¢ 0 u 1.

HeBo3moxHocTh nenenus Ha 0.

[TopsiIOK BBIMTOTHEHHS! JEUCTBUM B BBIPAXKECHUSX, COAEPKAIIUX YMHOKECHUE
U nejeHue (Co ckoOkaMmu U 0€3 HUX).

[lepeMecTrTEeIbHOE CBOMCTBO YMHOXKEHUS.



Tabnuia ymHOkeHus1. TabIMuHOE YMHOKEHUE U JICJTICHUE YHUCEIL.

CouerarenbHOE CBOMCTBO YMHOXEHUS. Y MHOXEHHE U JiesieHue Ha 10 u Ha
100. YMHOX€EHUE U JeTIEHNE KPYTJIBIX YHUCEL.

[TopsimoK BBINIOJTHEHUS] AEUCTBUM B BBIPAXKECHUAX, COAEPHKALIUX CIOKEHHUE,
BBIYMTAHHUE, YMHOXKEHHE U JIeJIeHHE (CO CKOOKaMU U 0€3 HUX).

PacnpenenurensHoe CBOMCTBO yMHOXeHUA. [IpaBuino neimeHus cymMMBbl Ha
yucio. BHeTabnmuuHOe YMHOXXEHHE U JCJICHHUE. Y CTHbIC IMPUEMbI BHETAOJIMYHOTO
YMHOXEHUSI W JejneHus. Vcrnojb30BaHWE CBOMCTB YMHOXKEHHUS W JACJICHUS IS
palMoHaIu3auy BHIYUCIICHUH.

JleneHne C OCTaTKOM C TMOMOIIbID Mojeneid. KoMIIOHEHTHl aeneHus ¢
OCTaTKOM, B3aMMOCBSI3b MEXK/Iy HUMU. AJITOPUTM JiesieHus: ¢ octatkoM. [IpoBepka
JETICHUS C OCTATKOM.

Teicsiua, ee rpaduueckoe wuzoOpaxkenue. ClokeHHE UM BBHYUTAaHUE B
npeaenax 1000. YcTHoe cioKeHUE, BBIYUTAHUE, YMHOKEHUE U JICJICHUE YUCEN B
npeaenax 1000 B ciyyasax, CBOAUMBIX K AedcTBUsIM B mipeaenax 100.

Padora ¢ TeKCTOBBIMH 3a1a4aMu

AHanu3 3ajayu, MOCTPOEHUE TpadUyecKUuX MOJee, TUIaHUpOBaHUE U
peanuzaius perieHusl.

[IpocThie 3a7a4n HA CMBICTT YMHOXEHUS U JieNieHus (Ha paBHbIE YacTH U I10
COJIEpKaHMI0), UX KpaTKas 3aluch C MOMOIIbI0 TAaOMUIl. 3agaydl Ha KpaTHOE
CpaBHEHHE (coleprKalue OTHOIIEHUsS «Oonbine (MEHbIE) B...»). B3aumHO
oOpaTHbIE 3a/1a4u.

3aoauu Ha nHaxodcoeHue «3a0YMAHHO20 YUCIAY.

CocraBHble 3amaun B 2—4 nedcTBUs Ha Bce apU(METHUYECCKUE JICHCTBUS B
npeaenax 1000.

3amauu ¢ OyKBEHHBIMU JAaHHBIMH. 3a/1a4d HA BBIYUCIICHUE JITTUHBI JIOMAaHOM;
nepuMeTpa TPEYroJbHUKA ¢ YETBIPEXYTOJIbHUKA; TUIOMIAAM U TepUMETpa
pSIMOYTOJIbHUKA U KBaJpata.

CnoxeHue v BBIYUTaHUE U3YYCHHBIX BEJIMYUH IIPU PEIICHUH 3a]1a4.

I'eomeTpuueckne Gurypol u BeJTUIUHBI

[Ipsamas, my4, orpe3ok. IlapamnensHble u nepecekarmecs npsMble.

JlomaHnas, niuHa moMaHo. [lepuMeTp MHOTOYrOJIbHUKA.

IInockocmo. Yeon. Ilpamot, ocmpeii u mynot yenwl. llepnenouxynaphule
npsamvle.

[Ipssmoyroneuuk. KBagpar. CBOICTBA CTOPOH U YIJOB MPSIMOYTOJbHUKA U
kBajapata. [locTpoeHne mpsMOYrojibHUKA W KBaJpara Ha KJIETYaTOW Oymare 1o
3aJJaHHBIM JJIMHAM UX CTOPOH.

[IpssmoyronbHblll mapamienenunes, kyo Kpyr m okpyXHOCTb, UX ILEHTD,
panuyc, nuametp. L{upkyib. BeruepunBanue y30poB U3 OKPYKHOCTEN C MMOMOIIBIO
LHAPKYIIS.

Cocmasenenue ¢hueyp u3z wuwacmeii u pazouenue @ueyp Ha Hacmu.



Ilepeceuenue ceomempuyeckux guzyp.

EnvHUIBI JJTHHBL: MAJUTAMETP, KHJIOMETD.

[lepumeTp MpsSAMOYTOIPHUKA U KBaApaTa.

[Tnomanes reomerpudeckoit ¢purypsl. Hemocpencteennoe cpaBHeHUE (QUTYP
o Twromaan. M3mepenue ruiomaan. EquHumb iomanay (KBaapaTHbI CAaHTUMETD,
KBaJIPATHBIN JICIIMMETP, KBaIPATHBIA METP) U COOTHOIIECHUS MEK/y HUMH.

[Inomane mnpsmoyronbHuka. [lnomans kBaapara. [lnowaou  gueyp,
COCMABNIEHHBIX U3 NPAMOY20IbHUKOB U K8AOPAMO8.

Obvem ceomempuueckou ueypvi. FEounuyvt obvema (Kyouueckui
canmumemp, Kyouweckutl oeyumemp, Kyouueckuii memp) u COOMHOULEHUSL MeAHCOY
Humu. Obvem npsAMoy20ibHo20 napaiieienuneoaq, obvem Kyoa.

[IpeoOpa3oBaHue, CpaBHCHHE, CIIOKCHHE ¥ BBIYMTAHHWE OJHOPOJIHBIX
TCOMETPUICCKUX BEITMUNH.

Beau4uHbI ¥ 3aBUCHMOCTH MEKAY HUMHU

3asucumocms pezyromama usmeperusi om evibopa mepku. Cnoocenue u
gvluumanue eenudun. Heobxooumocmsv 6v160pa eOUHol MepKu npu CpasHeHul,
CILOJICEHUU U BLIYUMAHUU BETUYUH.

Iouck  3axonomeprocmeu.  Habniodenue — 3asucumocmeti  medzncoy
KOMNOHEHMAaMU U pe3yabmamami YMHONCEHUS U OeleHUs.

Dopmyna niowaou npamoyeoaibHuka: S = a - b.

Dopmyna obvema npsamoyeonbHo2o napaiieienuneoa: V= (a - b) - c.

AJsireOpanyeckue npeacTaBieHus]

UteHne W 3amuch YHCIOBBIX M OYKBEHHBIX BBIPOKCHUN, COACPKAIINX
JEUCTBHS CIIOKEHUS, BBIYUTAHUS, YMHOXKEHUS U JeieHus (co ckoOkamu u 0e3
CKOOOK).

Buviuucnenue 3navenuii npocmetiuiux 6yK8eHHbIX BbIPANCEHUU NPU 3A0AHHBIX
3HAYeHUsX OYK.

3anmuch B3aUMOCBSI3M MEXKIYy YMHOXKEHHEM U JICICHHEM C TOMOIIbIO
OYKBEHHBIX PaBEHCTB BUJa: a b =c¢, b -a =c,

c:a=b,c:b=a.

Obobwennas 3anucw ceovicme 0 u 1 ¢ nomowvio 6ykeenHvix hopmyn: a - 1 =
l-a=a,a-0=0-a=0;,a:1=a

0-:a=0uop.

Obobwennas 3anuce C80OUCME apu@MemudecKux Oetcmsuli ¢ HOMOubIO
OYKBEeHHbIX (hopMYL:

a+ b =>b+ a— nepemecmumenbHoe C80OUCMBO CLONCEHUS,

(a+b)+c=a+ (b+c)— couemamenvroe c8oUCMBO CONCEHU,

a-b=>b-a— nepemecmumenvHoe c60UCMBO YMHON}CEHUS,

(a-b) c=a-(b-c)— couemamenvrHoe cBOUCMBO YMHONICEHUS,

(a +b)-c=a-c+ b c— pacnpederumenvroe c80UCMBO YMHONCEHUS
(VMHOOICeHUue CyMMbl HA YUCTO),



(a+b)—c=(a—c)+b=a+ (b— c)— ebluumanue yucia uz cCymmoi,

a—(b+c)==a—b— c— evluumanue cymmol U3 4ucia,

(a+b):c=a:c+b.:c— derenue cymmsl Ha yucio u op.

Vpasnenus éuoa a - x = b, a: x = b, x : a = b, pewwaemvlie Ha ocHose
epaghuueckou mooenu (npsamoyeonvhux). Kommenmuposarnue pewienus ypasHeHuil.

MarteMaTnuecKkuid A3bIK M DJIEMEHTHI JIOTUKH

3HAaKOMCTBO CO 3HAaKaMU YMHOXXEHHUSI U JI€JICHHs, CKOOKamu, crocobamu
N300paKeHUs W 00O03HAYCHMS TPSIMOM, Jyda, yria, KBajapara, MpsSIMOYTroJbHHUKA,
OKPYXHOCTH M KpyTa, X pajauyca, THaMmeTpa, IeHTpa.

Onpenenenne WCTHHHOCTH W JIOKHOCTH BBICKa3biBaHWU. IlocTpoeHune
NPOCTEHIIINX BBICKAa3bIBAHUI BHUJA «BEPHO/HEBEPHO, YTO ...», KHE», «ECIH ..., TO
L,

[TocTpoenue croco0oB pernieHUs TEKCTOBBIX 33J1au. 3HAKOMCTBO C 3a/1auaMu
JIOTUYECKOTO XapaKTepa U CIIOCO0aMU UX PEIICHUS.

Pa6ora ¢ uHpopmanmeil 1 aHAJIN3 TaHHBIX

Onepayus. Obvexm u pe3yromam onepayuil.

Onepayuu nao npeomemamu, gueypamu, yucramu. Ilpsamvvie u obpamuvie
onepayuu. OmbiCKaHUue HeU38eCMHbIX: 00beKma onepayul, 6blNoJIHAEMOLl
onepayuu, pe3yibmama onepayuiu.

Ilpoepamma  oeticmeuti. Aneopumm. Jlunelinvle, pazsemenenHvie U
yukauyeckue aneopummsl. Cocmaenenue, 3anuco U 6bINOJIHEHUE AN20PUMMO8
PA3TUYHBIX BUOO8.

Urenue u 3anofHeHUE TaOIUIIBI. AHAIU3 TaHHBIX TaOJIHUIIBL.

CocraBlieHHE TIOCIICIOBATEIBHOCTH (IIETIOUKH) MPEIMETOB, Yncell, Guryp u

Ip. TI0 3aJaHHOMY TIpaBUITY.

Vnopsoouennwviti nepebop eapuanmos. Cemu aunuil. Ilymu. [lepeso
803MOMNCHOCTEU.

COop u mpezacTaBieHre WHPOPMAIMU B CHPABOYHUKAX, DHITUKIIOTEAMSIX,
NHTEepHET-UCTOYHUKAX O TPOJOIKUTEIBHOCTH JKU3HU PA3IMYHBIX JKUBOTHBIX U
pacTeHuii, UX pa3Mepax, COCTABICHHE IO TOJYyYEHHBIM JaHHBIM 3aJlad Ha BCE
4eThipe apu(METUUECKUX JICUCTBHS, BBIOOp IyYIIUX 3a7ad W COCTABJICHHE
«3agayHuKa Kiacca.

O6oOmenne U cUcTeMaTU3alsd 3HAHWH, W3yYCHHBIX BO 2  Kiacce.
[Toptdonmo yuenuka 2 kmacca.

3 kiaacc (136 4)
Yucaa n apupMeTndecKkue 1eMCTBUSA ¢ HUMU

CueT ThICSUYAMHU. P&SpHI[I)I N KJIACChl: KJIaCC €AHWHHI, KJIAaCC TBICAY, KJIacCC
MHWITIIMOHOB nT. Ao HYMepaL[I/I}I, CpaBHCHHUC, CJIOKCHUC u BBIYNTAHUC



MHOTO3HAYHbIX 4ucen (6 npederax 1000 000 000 000). IIpencraBieHue
HaTypaJIbHOTO YKCJIa B BUJE CYMMBI Pa3psiIHbIX ClIaraeMbIX.

VMmuoxenne u genenme ugmcena Ha 10, 100, 1000 m 1. n. IlmcemenHnoe
YMHOXEHUE U JiefieHre (0e3 ocTaTtka) KPYyriblX Yuced.

YMHOXXE€HHE MHOTO3HAYHOTO YHMCJa Ha OJHO3HAYHOE. 3aluCh YMHOXECHHS
«B CTOJIOHUK.

JleneHue MHOTO3HAYHOTO 4YHWCIa HA OJHO3HAYHOE. 3aluch JICJIICHUS
KYTIJIOMY.

YMHOXEHHE Ha JBYy3HauHOE M Tpex3HauHoe uwucio. Obwui cayuai
VMHOIICEHUSL MHO2O3HAYHBIX YUCEIL.

[IpoBepka TPaBUIBHOCTH BBITIOJHEHUS JEUCTBHUM C MHOTO3HAYHBIMHU
YUCJIaMU: aJlTOPUTM, 0OpaTHOE JIEUCTBUE, BHIYUCIICHUE HA KAIBKYJISTOPE.

YcTHOE cloKeHue, BBIYMTAHHWE, YMHOXKECHHE U JIeJIEHHE MHOTO3HAYHBIX
guces B CIydasX, CBOJUMBIX K JelcTBUsIM B nipenaenax 100.

VYrpoiieHrue BBIYUCICHUH ¢ MHOTO3HAYHBIMHU YHCIIAMH Ha OCHOBE CBOWMCTB
apuMETHUCCKUX JCHCTBUM.

[TocTpoeHune M UCTIOIB30BAHUE AITOPUTMOB U3YUYCHHBIX CIy4aeB YCTHBIX U
MUCbMEHHBIX JIEUCTBUN C MHOTO3HAYHBIMU YUCJIAMU.

Padora ¢ TeKCTOBBIMH 3a1a4aMu

AHanu3 3ajgadyM, IOCTpoeHHEe Trpadudeckux Mojened W Tabiuil,
IJIAaHUPOBAaHUE U peanu3anus pemeHus. [fonck pa3HbIx cioco00B pelIeHus.

CocraBHble 3a7auu B 2—4 NeWCTBHUS C HaTypaJbHBIMU YHCJIAMU Ha CMBICI
JIEWCTBHM CIIOKEHUS, BBIUUTAHUS, YMHOXKECHUS U JICJICHUS, PAa3HOCTHOE U KPaTHOE
CpaBHEHHE YHCEIL.

3agaun, coaepiKallue 3aBUCHMOCTh MEXKIy BEIMYMHAMM BHaa @ = b X C:
yTh — CKOPOCTh — BpeMs (3aJ1aun Ha JBUXKEHHE), 00BEM BBITIOJTHEHHON pabOThI —
IPOU3BOAUTEILHOCTh Tpyda — BpeMs (3ajaun Ha paboTy), CTOMMOCTh — IICHA
TOBapa — KOJIMYECTBO TOBapa (3aa4v Ha CTOUMOCTh) U JIp.

Knaccugpurxayus npocmuoix 3ad0au  uzyuennvix munos. Obwuii cnocod
aHanuza u pewenusi COCMagHoll 3a0a4i.

3ajaun Ha ompeseeHe Havaja, KOHIIA U MPOJIOKUTEIILHOCTH COOBITHS.

3aoauu Ha HaxoxcoeHue yucen no ux cymme u pazHocmu.

3ajaun  HA  BBIYMCIEHHWE IUlOmAneld  (uryp, COCTaBIICHHBIX W3
MPSMOYTOJILHUKOB M KBaJpaToOB.

Ciio’)keHue 1 BBIUUTaHWE U3YYCHHBIX BEJIMYUH MPU PEIICHUH 3a7a4.

I'eomeTpuueckne Gurypol U BeJTHIHHBI

IIpeobpaszosanue gueyp na niockocmu. Cummempusi pueyp omuocumenbHo
npamou. Dueypvl, umerwwue ocv cummempuu. llocmpoenue cummempuiHvix
Queyp na kiemuamou oymaze.

IIpsamoyeonvusiii  napannenenuned, Kyb, ux 6epuiuHvl, pebpa u 2pauu.
Ilocmpoenue pazeepmku u modeau Kyoa u npsamoy2oibH020 napaiieienuneod.



EnuHunel UIMHBL MUJJIUMETP, CAaHTUMETP, ACLUUMETP, METpP, KUIOMETP,
COOTHOLIEHHUS MEXAY HUMHU.

[IpeoOpa3zoBaHne TE€OMETPUYECKUX BEIUYMH, CpPAaBHEHHE UX 3HAYCHUH,
CJI0’KE€HHE, BBIUNTAHUE, YMHOKECHHE U JICJICHUE HA HATYypaJIbHOE YUCIIO.

BeauuuHbI M 3aBUCHMOCTH MEKAY HUMH

HaGmronenne 3aBUCHMOCTEH MEXIy BEIMYMHAMH M WX (DUKCHPOBAHHE C
MOMOIIBIO TaOIHII.

N3mepenne BpeMeHH. ENMHUIIBI U3MEPEHUS] BPEMEHU: TOJ, MECSII, HEIeIs,
CYyTKH, 4ac, MHHYyTa, cekyHaa. OrmpejicieHHe BpeMeHU IO dacaM. Ha3BaHue
MmecaeB u  gHed Henenu. Kanenpaps. CoOTHOLIEHHE MEXAY €IMHULAMHU
U3MEpPEHHUS BPEMCHH.

EnuHuMIB Macchl: TpaMM, KWJIOTPaMM, IIGHTHEpP, TOHHA, COOTHOIICHHS
MEX Ty HUMHU.

[IpeoOpa3oBaHue, CpaBHCHHE, CIIOKCHHUE U BBIYMTAHHE OJHOPOJIHBIX
BEJIMYMH.

Ilepemennasn. Buvipasicenue ¢ nepemennou. 3Hauenue @vipadiceHus ¢
nepemeHHOl.

Dopmyna. @opmyavl nIOWaAoU u nepumempa npsamoyeoabHuka: S =a- b,

P=(a+b) x 2. ®opmyner nnowaou u nepumempa keaopama: S=a- a, P =
4 - a.

Dopmyna obvema npsmoyeonvhoco napanieienuneda: V = a X b x c.
Dopmyna obvema kyba: V=ax a X a.

Dopmyna nymu S =V X t u ee ananocu: gpopmyna cmoumocmu C = a X x,
Gopmyna pabomst A = W X t u Op., ux 0600wWeHHas 3aNUCb ¢ NOMOWDBIO Popmybl A
=hxc.

Habniooenue 3asucumocmeti medncoy eaudunHamu, ux uxcuposanue c
nomowbio maoauy u hopmyi.

Ilocmpoenue mabnuy no  gopmyram  3asucumocmetl. U - Gopmyn
3asucumocmeti no MabaAUYam.

AJire0panydecKue npeacTABJICHUSA

Dopmyna oenerus c ocmamkom: a =b xc+r, r <b.

Ypasnenue. Kopenv ypasnenus. Mnuooxcecmseo KopHeu  ypagHeHusl.
CocmasHvle ypasHeHus, ceoosuuecs K yenouke npocmulx (6uda a + x = b, a —x =
b, Xx—a=b a xx=b a:x=0>b x:a=b). Kommenmuposanue peuerus
VPABHEHUL NO KOMNOHEHMAM OeluCmeull.

MareMmaTnuecKkuid A3bIK M DJIEMEHTBI JIOTUKH
3HAaKOMCTBO C CHMBOJIMYECKOM  3alMChI0 MHOTO3HAYHBIX  YHCEI,

0003HaYeHUEM UX pPa3psJ0B M KIACCOB, C SI3BIKOM YypaBHEHUM, MHOMKECTB,
MepeMEeHHbBIX U (HOopMyIl, H300paKEHUEM MPOCTPAHCTBEHHBIX QUTYD.



Buickasvieanue. Bepnvie u Hegepnvie @vickazviganus. OnpeneneHue
UCTUHHOCTA W JIOXKHOCTH  BbICKasbiBaHud. [loctpoeHue  mpocTtedmmx
BBICKA3bIBAHUI C MOMOIIBIO JIOTUYECKUX CBS30K U CJIOB «BEPHO/HEBEPHO, UTO...»,
HE», «ECIH..., TO...», KKAKIBIIN», «BCE», KHAUTETCS», «BCETIA», KUHOTAA.

Mnuoowcecmeo. Inemenm muoxcecmea. 3uaxu I u I 3adanue mmoocecmea
nepeyucieHuem e20 31eMeHmos U C8OUCTNEOM.

Ilycmoe wmmoowcecmeo u e2o obosnauenue: A. Paguvie MmHOdICECmaa.
Juaepamma Sunepa-Benna.

Hoomnoxncecmeo. 3uaxu 1 u E. Ilepeceuenue mmoxcecms. 3nax [,
Ceolicmea nepeceuenuss Muodcecms. (QbOveouneHue MHONCecms. 3nax L.
Cesoticmea 06veOuHeHUs: MHO*CECS.

llepemennasa. @opmyna.

Pab6ora ¢ unpopMmanmeil 1 aHATIU3 JAHHBIX

Hcnonp3oBanue TabIUIL TSI IPECTABICHUS U CUCTEMATU3AIMH JJAHHBIX.

WuTepnperanys TaHHBIX TAOJIHIIBI.

Knaccugpuxayus snemenmos mmnodcecmea no ceoticmsy. Ynopsoouenue u
cucmemamuzayus uHGoOpmayuu 8 CNPABOYHOU Tumepamype.

Pewenue 3a0au na ynopsoouenuwlll nepebOop 6apuaHmMos ¢ NOMOUBIO
maoauy u oepesa 803MOHNCHOCMEN.

BrimonHeHne mnpoeKTHBIX paboT mo Temam: «l3 wmcropuu HaTypasbHBIX
yrcenm», «M3 ucropum xamneHmapsi». I[lmanmpoBaHHWe TMOWCKA W OpTraHHU3AINH
nHpopmarmu. [Torck nHGOpMAaNUK B CipaBOYHUKAX, SHITUKIIONEUsIX, IHTepHET-
pecypcax. OdopMieHHe U TPEICTABICHUE PE3yJIbTATOB BBITIOJHEHHS TTPOSKTHBIX
paboT.

TBopueckue paboThl yuammxcs o teme: «Kpacora 1 CHMMETpHsI B )KU3HIY.

O6o001IeHNe U cUCTEeMaTH3allus 3HaHU, M3yYCHHBIX B 3 KJlacce.

THopmeonuo yuenura 3 knacca.

4 xnacc (136 4)
Yucaa u apupmernyeckue 1eiicTBUSA ¢ HUMU

OueHKa U MPUKHUIKA CYMMBI, Pa3HOCTH, TPOU3BEICHUS, YACTHOTO.

JleneHue Ha By3HAYHOE M TPEX3HAYHOE YUCHO. /lenenue Kpyanvlx uucen (¢
ocmamxom). Oowuil ciyuai OeneHus MHO203HAYHBIX YUCEL.

[IpoBepka mNPaBUIBLHOCTH BBIYHCICHUN (QJITOPUTM, OOpaTHOE JCHCTBUE,
MPUKHUJIKA PE3YIbTaTa, OIIEHKA TOCTOBEPHOCTH, BHIYUCIECHUE HA KaIbKYJSTOPE).

Usmepenus u Opoou. HedocmamounHocms HAmypaibHuvlX yucen OJis
npakmuyeckux usmepenui. Ilompednocmu npakxmuyeckux usMepeHuu Kak
UCMOYHUK PACWUPEHUS NOHAMUSA YUCIA.

JHomu. CpaBHenne nposeii. HaxoxneHwe nonym yucia W 4uciaa o JI0J€.
IIpoyenm.



Jlpobu. Haensionoe uzobpascenue O0pobeti ¢ NoMowblo 2eoMempuyecKux
Queyp u na yucnogom ayve. Cpasnenue opobdeti ¢ 00OUHAKOBbIMU 3HAMEHAMENAMU U
Opobeli ¢ 00uUHaKo8bIMU Yuciumenamu. /leirenue u opoou.

Haxoocoenue wacmu uucia, 4ucia no e2o 4acmu u 4acmu, KOmopyro 0OHO
yucno cocmasisem om opyeoco. Haxoowoenue npoyenma om uucia u uucia no e2o
npoyexHmy.

Cnoocenue u eviyumanue Opobell ¢ O0OOUHAKOBLIMU 3HAMEHAMENAMU.
IIpasunvrvie u HenpasunvHvlie Opobu. Cmewanuvie uucaa. Bwidenenue yenoi
yacmu u3 HenpasuivHou Opodu. Ilpedcmasnenue cmewanHo2o yucia 8 uoe
Henpasuivhoti  Opoou. CrodceHue U GbIYUMAHUE CMEUIAHHBIX Yucenl (c
0OUHAKOBBLIMU 3HAMEHAmeNIMU OPOOHOL yacmu).

[TocTpoeHue M UCTIOJIL30BaHUE AITOPUTMOB U3YUEHHBIX CIydaeB JEHCTBUN C
JIPOOSMHU Y CMEITAHHBIMU YUCITAMH.

Padora ¢ TeKCTOBBIMH 3a1a4aMu

CamocCTOSTENbHBIM aHAIN3 3a7a4H, TTOCTPOSHUE MOJCNICH, TUIAHUPOBAHUE U
peanuzamus  pemeHus. Ilouck pasHbIx crocob6oB pemieHus. CooTHeceHue
MOJIYYEHHOTO pe3yjbTara C YCJIOBHEM 3ajJadyd, OILIEHKa €ro IMpaBaoIoao0us.
IIpoBepka 3anaumn.

CocraBHble 3amauu B 2—5 NeHCTBUN C HaATypaJbHBIMU YHCIAMU Ha BCE
apupMeTHUYeCKue IeHUCTBHsI, PA3HOCTHOE M KpaTHOE CpaBHEHHE. 3ajaud Ha
CJIOKEHUE, BRIYUTAHUE U PA3HOCTHOE CpaBHEHHUE JpoOel M CMEIIaHHBIX YHUCET.

3a/iauu Ha PUBEICHNE K €IMHUIIEC (YETBEPTOE MPOIOPIIHOHATIBEHOE).

3aiauu Ha HAXOXKJICHHE JTOJIU LIEJIOTO U 1IeJIOTO IO €ro JI0Je.

Tpu muna 3a0au na Opobu: HaxodcOeHue 4acmu Om YUcld, Yucia no ezo
yacmu u Opoou, KOMopyio 00HO YUCIO cOocmaegisem om Opy2o2o. 3adauu Ha
HaxooicOeHue NPoYeHma om YUcia U 4Yucia no e2o NPpoyexmy.

3aoauu Ha o00HOBpeMeHHOe PABHOMEpPHOEe OBUdICEHUEe O08YX 00bEKmos
(Haecmpeuy Opyzy Opyey, 6 NpOMUBONOJIONCHLIX HANPABILEHUSX, B0020HKY, C
omcmasanuem): onpeoenerue pPacCmoAHUS MeHCOy HUMU 8 3A0AHHbIU MOMEHM
8peMeHU, 8peMenl 00 8CMpedul, CKOPOCMU CONUNCEHUSL (VOaneHUsL).

3a0auu Ha eviYUCIEeHUe NAOWAOU HNPAMOY20JIbHO2O0 MPEYeONbHUKA U
niaowaoeu gueyp.

I'eomeTpuueckne GuUrypol u BeJTUIHHBI

lIpsmoyeonbholl.  mpeyeoibHUK, e20 Yaivl, CMOPOHbL (Kamembl u
2UNOmMeHy3a), niowadsb, Cesa3b C NPAMOY20TbHUKOM.

Pazeepuymuiii yeon. Cmedscnvie u eepmukanvhvie yaivl. M3zmepeHnue yenos.
Tpancnopmup. I[locmpoenue yenoe ¢ nomowvbio mpaHcnopmupa.

[locTpoeHne H3yYEHHBIX T'€OMETPUUYECKUX (PUTYP C MOMOIIBIO JIMHEWKH,
YTOJIbHUKA, HUPKYJIS. Paznuuenue, Ha3bIBaHUE MPOCTPAHCTBEHHBIX
reomeTpuueckux ¢uryp ( Ten): map, Ky0, HHIUH]IP, KOHYC, TUpaMU/Ia.



KoHnctpyupoBanue: paszdoueHue Qurypbl Ha OpsIMOYTOJIbHUKH (KBaapaThl),
cocTaBlieHUEe (PUTYp U3 MPSIMOYTOIBHUKOB UM KBaJIPaTOB.

EnvHunsl miiomanu: KBagpaTHbIA MWUIMMETP, KBaJpaTHBIA CaHTHMETP,
KBaJIpAaTHBII JI€LUMETp, KBaJApaTHBIA METp, ap, TEeKTap, COOTHOIIECHHUS MEXIY
HUMU.

Onenka miomanu. [IpuOnmkeHHOE BBIUMCICHHME IUIOMIAAECH C IOMOIIBIO
MaJEeTKH.

HccnenoBanue CBOMCTB I€OMETPUUYECKUX (PUTYp C MOMOIIBIO U3MEPEHUHU.
[IpeoOpa3zoBanue, CpaBHEHUE, CIOKEHHME M  BbIUMTAHHE  OJHOPOJHBIX
reOMETPUYECKUX BEIMUMH. Y MHOKEHHE U JIEJICHUE T€OMETPUUECKUX BEJIUYMH Ha
HaTypaJIbHOE YHCIIO.

Beau4uHbI ¥ 3aBUCHMOCTH MEKAY HUMH

3aBUCUMOCTH MEXJy KOMIIOHCHTAMH M pe3yjbTaTaMu apuPMETHYCCKUX
JIEHCTBUMH.

Dopmyna niowaou npamoy2oibHo20 mpeyeoavHuka: S = (a - b):2.

Ulxanvl. Yucnosoti 1yy. Koopounamuuwiii yu.

Cropocmb  cOnudcenHuss U CKOpoCMb  Yoanenusi 08yX 00beKmos npu
PABHOMEPHOM O0OHOBPEMEHHOM O8udceHuu. Dopmynvl ckopocmu coOIUdNCeHuss u
ckopocmu yoanenus: Vcon.=N1+V2 uV yo.=V1 V2. ©@opmyner paccmosnus d
MeAHcoy 08YMsL PABHOMEPHO OBUNCYUUMUCS 0ObEKMAMU 8 MOMEHM 8peMeHU t O
osudicenusi nascmpeuy opye opyey (d = s0 — (V1 + V2)-t), 6 npomusononosicrolx
nanpaenenusix (d = s0 + (V1 + V2) - t), eooeonxy (d = s0 — (V1 —V2) - 1), ¢
omcmasanuem (d =s0 — (V1 —V2) - t). @opmyna 00HOBPEMEHHO20 OBUNCEHUSL: S
=Vcoa.-t ecmp.

Habnooenue 3asucumocmetl mexncoy GeIuduHamu u ux QUKCUpo8anue ¢
nomowwio hopmyn, maobauy.

[IpeoGpa3oBanue, CpaBHEHHUE, CIIOKEHUE M BBIYUTAHHE  OJHOPOJIHBIX
BEJIMYMH, UX YMHOKCHUE U JIeJICHUE HA HATypaJIbHOE YHUCIIO.

AJire0panydeckue npeacTaBICHUA

Hepasencmeo. Mruooicecmso pewenuti nepasencmea. Cmpoeoe u necmpozoe
HepaseHcmaso. 3naxku > ,<. J[eolinoe HepaseHcmao.
Pewenue npocmeuuux HepaseHcmas Ha  MHOdcecmee yenvix
HeOmpUYamenbHblX YUcel ¢ NOMOUWbIO YUCT0B8020 VY.
Hcnonvzosanue OYK6eHHOU CUMBOIUKU OISl 000OUIEHUS U CUCMEMAMU3AYUL
3HAHUU.
MaTteMaTHYeCKHMH 3bIK M 3JIEMEHThbI JIOTUKH

3HAKOMCTBO C CHUMBOJMYECKUM OOO3HAUYCHHEM J0JIeH, ApoOeil, MpOIIEHTOB,
3aIMChI0 HEPABEHCTB, ¢ 0003HAYEHUEM KOOPJMHAT Ha MPSMOM M HA TUIOCKOCTH, C
SI3BIKOM  AuarpamMm. OmnpejesieHue HWCTUHHOCTH BbICKa3biBaHWil. [locTpoeHue
BBICKA3bIBAHUH C TTOMOIIBIO JIOTHYECKUX CBS30K M CJIOB «BEPHO/ HEBEPHO, UTO...»,



«HE», «ECHU ..., TO ...», «KaXKIBIH», «BCE», «HAWUICTCSI», «BCErIa», «HHOTIA»,
«A/Anmn».

Pabora ¢ uHpopmManmei 1 aHAJIU3 JAHHBIX

Kpyrosele, cronOuaTsie U JUHEIHbIE AMArpaMMBbl: YTEHUE, UHTEPIPETALINS
TAHHBIX, HOCMPOEHUE.

JlaHHble O pealbHbIX IMIpolleccax M SBICHUAX OKPYXKAlOUIEro MHpa,
Mpe/ACTaBlICHHbIE Ha JAuarpaMMax, cxemax, B Tabmuuax, Ttekctax. Coop
MaTEMaTUYECKUX  JAHHBIX O  3aJlaHHOM  OOBeKTe  (4Yucie, BeJIUYUHE,
reomerpuueckoit ¢urype). Ilouck uHoOpmManum B CHpPaBOYHOU JIUTEpaType,
Wntepnere. 3anuck uHGOpMaIMK B MNPEJIOKEHHON Talnuue, Ha cTon04yaTou

auarpamme.

Paboma ¢ mexcmom: npoeepka noHumanus, 6vloeneHue 21aA6HOU MbICIU,
CYyWecmeeHHblxX 3ameyanull u UTLTIIOCIMPUPYIOWUX ux npumepos;
KOHCNEeKmupo6anue.

Boinmonnenne mnpoekTHbIX paboT mo Temam: «M3 uctopum apobeit,
«Coronioruyeckuii  onpoc (1Mo 3aJaHHOM WM CaMOCTOSITEIbHO BBIOPAHHOM
teme)». CocTaBieHwe TIUlaHa moucka uHGopMaluu; OTOOpP HMCTOYHUKOB
uHpopmanmu. Beibop criocoda mnpezacTaBieHust HHGOPMALIHH.

JlocTynHbI€ 3JEKTPOHHBIE CpPENCTBa OOYYEHUs, TOCOOUS, TPEHAXKEPHI, HX
UCIIOJIb30BaHUE IO/ PYKOBOJACTBOM Tiefarora W camoctostenbHoe. [IpaBuia
0e30macHoi paboThl ¢ IEKTPOHHBIMH MCTOYHUKAMHU HH(OpMAIuu (IJIEKTPOHHAS
dopma  yueOHUMKA, DIIEKTPOHHBIE  CJOBapu, OOpa3oBaTelIbHbBIE  CAWTHI,
OpPUEHTUPOBAHHBIE Ha 00YYAIOUIUXCSI HAYaJIbHOTO 00IIero 00pa3oBaHus).

OO6o001IeHNEe ¥ cUCTEeMaTH3allis 3HaHUK, M3yYCHHBIX B 4 KJlacce.

Ilopmeonuo yuenuxa 4 xnacca.



3. TemaTuueckoe IIAHHPOBaHHUE

HaumeHoBaHue pa3aesioB Kosmn4yecTBO 4acoB
n/n NMPOrpamMMbl 1 xnacc 2 3 4 Bcero
KJIacC | KJacc | Kjacc
1. | Yucna u apumMeTndeckne AeHCTBUS 70 60 35 35 200
C HUMH
2. | Pabora ¢ TEKCTOBBIMU 3a1a4aMu 20 28 40 42 130
3. | IIpocTpaHCTBEHHBIE OTHOIICHUS. 14 20 11 24 60
I'eomeTrpuueckue purypsl u
BEJTMYMHEI
4. | BeauuuHbl U 3aBUCUMOCTH MEXTY 10 6 14 8 50
HUMU
5. | Anrebpanyeckue MpeicTaBleHus 14 10 10 6 40
6. | MareMaTU4eCKHI S3BIK M DJICMECHTHI 2 2 14 2 20
JIOTHKH
7. | Pabora c undpopmanueit u aHaius3 2 10 12 19 40
JTAHHBIX
HUTOI'O: 132 136 136 | 136 540
1 kaacce
Ne HaumenoBanue Tem nporpammbl | KosnuecTBo JlesITeJILHOCTD
n/n 4acoB YUHTESA ¢ YIETOM
padoueit
MpOrpamMMblI
BOCIIMTAHMS
1 CBolicTBa NPEIMETOB. 1 1,2,3, 6,7
2 | CpoiicTBa MpeIMETOB. 1
3 | CBoiicTBa mpeaMeToB. 1
4 | bonbline U MaJCHbKHE. 1
5 | I'pynmel npenMeToB. 1
6 | I'pynmsl npeaMeToB. 1 1,2,3,4,6,7.9
7 | CpaBHeHHE TPYIII MIPEIMETOB. 1
8 | CpaBHeHUE TPy MPEIMETOB. 1
9 | Cnoxenue. 1
10 | Crnoxenue. 1
11 | Beiuuranue. 1 1,2,3,4,6,7,9
12 | Beiuuranue. 1
13 | CinoxeHue ¥ BEIYUTAHUE. 1
14 | TTopsimok. 1
15 | Paublue, mosxe. 1
16 | Iposepounas paboma Ne 1 1 1,2,5
17 | OguH—MHOTrO. 1
18 | Yucmno 1. [udpa 1. 1
19 | Yucno 2. udpa 2. 1 1,2,3,4,5,7,9




20

Uucno 3. LHudpa 3.

1
21 | Yucno 3. Hudpa 3. 1
22 | Ywucma 1-3. 1
23 | Yucio 4. [udpa 4. 1
24 | Yucna 1-4. 1
25 | YucnoBoit 0Tpe3okK. 1
26 | YncmoBoii OTPE30K. 1 1,2,3,7.9
27 | Yucno 5. Ludpa 5. 1
28 | Ywmcna 1-5. 1
29 | CTosbKO *e. 1
30 | CronbKo *e. 1
31 | Yucna 1-5 1
32 | bonbIie, MEHBIIIE. 1
33 | boawmie, MeHbIIIE. 1 1,2,3,5
34 | Yucino 6. Hudpa 6. 1 1,2,3,4,6,7,9
35 | Yucna 1-6. 1
36 | Touku u TUHHAM. 1
37 | KOMIIOHEHTHI CIIOKCHHSI. 1
38 | OGnacTH ¥ rpaHUIIbI. 1
39 | KoMIIOHEHTHI BEIYUTAHHMS. 1
40 | Yycna 1-6. !
41 | Ilposepounas padooma Ne 2 1 1,2,5
42 | OTpe3oK U €ro 4acTw. 1
43 | Yucno 7. Hudpa 7. 1 1,2,3,4,6,7
44 | Jlomanas nuHus. MHOTOYTOJIbHUK. 1
45 | BeipaxkeHus. 1
46 | BeipaxkeHus. 1
47 | BeipaxkeHus. 1 1,2,3,4,6,7,9
48 | Yucno 8. [udpa 8. 1
49 | Yucna 1-8. 1
50 | Yucma 1-8. 1
51 | Ywucno 9. Hudpa 9. 1
52 | Tabauua cinoxeHus. 1
53 | KOMIIOHEHTHI CIOXKEHUS. 1 1,2,3,4,6,7
54 | KOMITOHEHTHI BEHIYUTAHUS. 1
55 | Ilposepounas paboma Ne 3 1 1,2,5
56 | Yactu ¢uryp. 1
57 | Yactu duryp. 1
58 | Ywucio 0. [udpa 0. 1 1,2,3,4,6,7,9
59 | Yucno 0. [udpa 0. 1
60 | Kyouk PyOuka. 1
61 | PaBHbIe urypsi. 1
62 | PaBubIe Qurypsl. 1
63 Bomnme6nbie uQpol. Pumckas 1
HyMepalusl.
64 | AndaButHas Hymepauus. 1




65 | 3amaua. 1

66 | 3amaua. 1

67 | 3amaua. 1 1,2,3,5,6,7,
68 | 3amaua. 1

69 | CpaBHEHHE YHCEN. 1

70 | 3agaun HA CpaBHCHHE. 1

71 | 3amauu Ha CpaBHEHHE. 1

72 | 3amauu Ha CpaBHEHHE. 1

73 | 3agaun Ha CpaBHCHHE. 1

74 | Pemenue 3aau. 1

/5 | Ilposepounasn paboma Ne 4 1 1,2,5

76 | Benmuuunel. J{nuHa. 1

77 | Benuuunel. [lnuHa. 1

78 | Benuuunel. JluHa. 1 1,2,3,4,6,7
79 | Bennuunsl. Macca. 1

80 | Bemmuunsl. Macca. 1

81 | Benmuuunel. O0beM. 1

82 | CpoiicTBa BEIUYHH. 1

83 | CBoiicTBa BEIUYHH. 1

84 | CoiicTBa BEJIUYHH. 1

85 | Pemrenue cocTaBHBIX 3a1a4M. 1 1,2,8,9

86 | YpaBHeHus. 1

87 | YpaBHeHHS. 1

88 | YpaBHeHus. 1 1,2,4,6,7.9
89 | YpaBHeHus. 1

90 | YpaBHeHus. 1

91 | YpaBHeHus. 1

92 | YpaBHeHHs. 1

93 | Ilposepounas padoma Ne 5 1 1,2,5

94 | EnuHuiel cuera. 1

95 | Equnuiel cuera. 1

96 | Ywmcmo 10. 1 1,2,4,5,6,7,9
97 | Yucmno 10. 1

98 | Yucmo 10. 1

99 | Peurenue 3amau. 1

100 | Cyer mecsaTkaMu. 1

101 | Kpyrasle uucia. 1

102 | Kpyrnisle uncna. 1

103 | Jeummerp. 1

104 | IIposepounasn padoma Ne 6 1 1,2,5

105 | Cyer necsaATkaMy U € JMHULIAMH. 1

106 | Ywmcna go 20. 1

107 | Yucna go 20. 1 1,2,4,5,6,7
108 | Yucna no 20. 1

109 | Hymeparusi 1By3Ha4YHBIX YHCEN. 1

110 | HarypanbHblii psif. 1

111 | CpaBHEHHE YHCEIL 1




112 CnoxkeHue U BBIUMTAHUE JBY3HAYHBIX 1
YHCElL.
113 CnoxkeHUEe U BBIUMTAHUE JBY3HAYHBIX 1 1,2,4,6,7
YHCElL.
114 CnoxxeHWe W BBIYUTAHHE JIBY3HAYHBIX 1
YHCElL.
115 | Tabmuiia Ca0KeHHMS. 1
116 | Tabmuiia CIOKCHHSL. 1
117 | TabGnuma coKeHus. 1 1,2,3,5,6,7.9
118 | Tabmuiia CI0OKCHHMSL. 1
119 | Hposepounan pavoma Ne 7 1
120 | TabGaura cioXeHuUs. 1
121 | TabGnura cioXKeHuUs. 1
122 | Tabaura CloKeHHUS. 1
123 | Tabnuna ciioKeHus 1
124 | TloBTOpEeHue. 1 1,2,3,5,6,7, 11
125 | IToBTOpEHHE. 1
126 | IToBTOpEHHE. 1
127 | Komnnexcnas konmponvhas paboma 1
128 | IToBTOpEHHE. 1
129 | TloBTOpeHue. 1
130 | loBTOpEHUE 1
131 | TloBTOpEHUE. 1
132 | IloBTOpEHUE. 1
NTOI'O: 132
2 kJaacce
Ne HanMeHoBaHMe TeM NPOrpaMMbl Kosmyecreo | JlessiTrebHOCTH
H/H qacoB yuures
C yueTom
padoueii
nporpaMmmMmbl
BOCIIUTAHUSA
1 | [ToBTOpCcHHME 1 1,2,356,7,11
2 | Lemouku 1
3 | BxonHas nuarnoctudeckas paboTa 1
4 | Pabora Hag ommOKkamMu. Llenouku 1
5 | Touka. [Ipsimast u KpuBast IUHHUSL. 1
6 | [lepecekaromiuecs u mapamieabHbIC MPSMBIE. 1
7 | CnoxxeHue U BbIUMTAHUE JBY3HAYHBIX YHCE; 3aIIUCh B 1 1,2,356,7,8,11
CTOJIOHMK
8 | Cnoxenue ABy3Ha4yHBIX yucen: 21+9 1
9 | Cnoxenue ABy3Ha4HbIX yucen: 21+39 1
10 | Beruurtanue nBy3HauHbIX uncen: 40-8 1
11 | Boruutanue nBy3HauHbIX uncen: 40-28 1




12 | CnoxxeHrie ¥ BEIYMTAHHUE BY3HAYHBIX YHCEI IO 1
JacTsIM
13 | CnoxxeHre IBYy3HAUHBIX YHCEN C IEPEXOJOM depe3 1
paspsna: 36+7, 36+17
14 | Cinoxenwne o yactsm: 18+5, 18+25 1
15 | Boeluutanue JBy3HAUHBIX YHUCEI C TIEPEXO0JIOM Yepe3 1
paspsa: 32-5, 32-15
16 | BerunTanue ABY3HAYHBIX YHCEI C TIEPEXOIOM Yepe3 1
paspsn no vactsam:41-3, 41-23
17 | IlpueMsbl yCTHBIX BBIYUCICHUI 1
18 | IlpueMbl yCTHBIX BBIYUCICHUI 1
19 | Pemenue 3anau 1
20 | KonTponbHas padora «CrnokeHue U BblUUTaHUE 1
JIBY3HAYHBIX YUCEID»
21 | Pabora Hag ommbOkamu. CotHsa. CUeT COTHIMHU 1 2,5,6,7,8,9,11
22 | Metp 1
23 | JIeHCcTBUS C €IMHUIIAMH JJTHHBI 1
24 | Ha3zBaHue U 3alKCh TPEX3HAYHBIX YHCE 1
25 | Ha3Banwue u 3anmuch Tpex3HaAYHBIX urcen: 204 1
26 | Ha3Banue u 3anmuch Tpex3HaAYHBIX drcel: 240 1
27 | CpaBHEHHE TPEX3HAYHBIX YHCET 1
28 | KonrponbHas paboTa 3a 1 4yeTBepTh. 1 2,56,78 911
29 | Pabora Hax ommbOkamu. Pemenue 3amau 1
30 | CnoxeHre U BBIYMTAHUE TPEX3HAYHBIX YHCEIT 1 1,2,4,5,6,7,8,
31 | Pemenue 3amay 1 911
32 | CnoxeHue Tpex3HauHbIX uncen: 204+138, 162+153 1
33 | CnoxxeHue Tpex3HauHbIX yncen: 176+145 1
34 | CnoxxeHue Tpex3HauHbIX yncen: 167+45+308 1
35 | Beiunranme Tpex3HauHbIX yncen: 243-114, 316-152 1
36 | Berunranme Tpex3HauHbBIX yncen: 231-145 1
37 | Beruuranme Tpex3HauHbIX yncelr: 300-156 1
38 | Pemenue 3amay 1
39 | Onepanuu 1
40 | KonTtponwHas pabota «Clio)XKeHHE U BBIYUTAHHE 1
TPEX3HAUHBIX YHCEID)
41 | PaGora Hax ommbOkamu. OOpaTHBIEC orepaIuu 1
42 | Ipsmas. JTyua. Otpe3ok 1 1,3,56,7
43 | Ilporpamma aeiicTBUid. ATTOpUTM 1
44 | Pemrenue 3aga4 1
45 | lnuna nomano. Ilepumerp 1
46 | Beipaxkenusi. CamocrositenbHas pabota «Perienue 1




3a1a4 N3yUYCHHBIX BUI0B»

47 | Ilopsinok AecTBUI B BBIPAKEHUSAX 1
48 | Pemenue 3a1au 1
49 | [Iporpamma ¢ Bompocamu 1
50 | Yromn. [Ipsmoit yron 1
51 | Pemenue 3amau 1
52 | KonTtponbaas padora «llepumerp MHOTOYTOIBEHUKA. 1
[Topsnok neicTBUl B BBIPAKEHUW.
53 | Pabora nHax ommOkamu. CBONCTBA CIIOKEHUS 1 2,5,6,7,12
54 | Pemenue 3ama4y 1
55 | Beruutanue cyMMBbI U3 4yucia 1
56 | Pemenue 3amau 1
57 | BberuuraHue ymucia u3 CyMMBI 1
58 | Pemenue 3amau 1
59 | InarHoctrueckas paboTa 3a 2 4eTBEepTb. 1
60 | Pabdora Hax ommoOkamu. Pemenne 3amay 1
61 | IlpssmoyronbHuk. KBagpat 1
62 | [Lmomans Guryp 1 2,5,6,7,12
63 | Equnauis! wiomaimn 1
64 | [IpsMOyTOIBHBIN Tapaylieaenune]] 1
65 | Pemenue 3anau 1
66 | YMHOXeHME 1 1,456,789
67 | KoMnoHEHTBl yMHOKECHUS 1
68 | CBsA3b MEXKIy KOMIIOHEHTAMH YMHOXEHUS 1 14,56,7,8,9
69 | [Imomaab mpsAMOyTroJbHUKA 1
70 | Peuenue 3amau 1
71 | Ymuoxenue Ha 0 u Ha 1 1
72 | Tabnuia yMHOKECHHS 1
73 | Tabnuma yMHOKEHHUS Ha 2 1
74 | PeuieHue 3ana4 1
75 | lenenue. KOMIIOHEHTHI JIEIEHHMSI 1 1,2,45,6,7,8,9
76 | CBs3b MEXKIy KOMIIOHCHTaAMH JCIICHUS 1
77 | Peuwienue 3anau. 1
78 | Pabora nan ommbkamu. Jlenenne ¢ O u 1 1
79 | CBsi3b MeX/Iy YMHOXKCHHEM U JICTICHUEM 1
80 | Pemenue 3amau 1
81 | Bunasl neneHus 1
82 | Pemrenue 3agau 1
83 | Tabnuna ymHOXeHHS HaA 3 1
84 | KouTtponbHas pabota «YMHOKEHUE U JICIICHUE. 1

YacTtHble CJIydan YMHOXCHUA U JCIICHUA.»




85 | Pabora najx ommOkamu. Bussl yriioB 1 3,5,6,7,8,12
86 | Pemenue 3amau 1
87 | YpaBHeHHs 1
88 | Tabmumna yMHOKCHHSI U JIeeHusI Ha 4 1
89 | Pemenue ypaBHeHHI 1
90 | Pemenue 3amau 1
91 | IopsmoK NEUCTBHIA B BBIPAKCHHIX 1
92 | Pemenue 3amau 1
93 | TaGnuma yMHOXKEHHUS Ha 5 1
94 | VBennueHue U yMEHbIIIEHUE B HECKOJIBKO pa3 1
95 | KontposnbHas padota «Pemienue ypaBHeHUH. 1
YBenu4eHHE U YMEHBIIICHHE B HECKOJIBKO pasy
96 | Pabora Hax ommbOkamu. Pemenune 3amaq 1
97 | Pemenue 3amgau 1
98 | Tabmuma yMHOXKEHHS HA 6 1 1,2,45,6,7,8,11,
99 | KparHoe cpaBHEHUE 1 12
100 | Pemenue 3amau 1
101 | Tabnuua ymMHOXeEHUS Ha 7 1
102 | Oxpy>XHOCTH 1
103 | Pemenue 3anau 1
104 | Tabnuua ymMHOKEeHHUS HA 8 U Ha 9 1
105 | KonTpoabHas paboTa 3a 3 4eTBEPTh 1
106 | Padora Hax omnOkamu. Teicsua 1 1,2,5,6,7,12
107 | Pemenue 3amau 1
108 | O6bem 1
109 | YMHOxeHnue u nenenue Ha 10 u Ha 100 1 1,2,5,6,7,12
110 | Pemenue 3anau 1
111 | CgoiicTBa YMHOKECHHUS 1
112 | YMHOXEHHE KPYTIbIX YHCEI 1
113 | Peuienue 3anau 1
114 | JleneHue KPYTJIBIX YHCEIT 1
115 | Pewenue 3anau 1
116 | YMHOXEHHE CyMMBI Ha YUCIIO 1
117 | KontponbsHas paboTta «YMHOXKEHHUE U JICIICHNE 1
KPYTJIBIX YUCEI»
118 | Pabora Hax ommOkamu. EnvHULB! JIHHEL 1 4,5,6,7,8,9,12
119 | Pemenue 3anau 1
120 | Jlenenue cyMMbI Ha YHCIIO 1
121 | Pemenne 3amau 1
122 | [lenenue mogbopoOM 4aCTHOTO 1
123 | Pemenne 3amau 1




124 | JleneHne ¢ OCTaTKOM 1
125 | [lenenme ¢ oCTaTKOM 1
126 | Pemenue 3anau 1
127 | Onpenenenre BpEMEHH 0 Yacam 1
128 | Mepsl BpeMeHHU: CYyTKH, Yac, MUHYTa 1
129 | lepeBO BO3MOXKHOCTEH. 1
130 | I'omoBast KOHTpOJIbHAS paboTa 1 4,5,6,7
131 | PabOora Haj ommOKaMu 1
132 | Pemecuue 3anau. 1
133 | UtoroBoe noBTopeHue 1
134 | UtoroBoe moBTOpEHHE 1
135 | UtoroBoe noBTopeHue 1
136 | UtoroBoe noBTopeHue 1
3 KJace
Ne HaumenoBaHue TeM NpPOrpaMmMbl Koimu | [lesiTeJilbHOCTH
n/n €CTBO YYHUTEJS C
yacoB | y4éroMm padoueii
NMporpamMmbl
BOCITUTAHUS
1 [ToBTOopenue. BHerabnuyHOe  yMHOXEHHE W 1 1,2,3,7,11,12
JIeJICHUE.
2 MHOKECTBO U €T0 3JIEMEHTHI. 1l 1,2,3,6,9,11,12
3 CriocoObI 3aJ1aHUSI MHOYKECTB. 1l 1,2,3,4,7,9,11,12
4 Bxomnas nuarHoctudeckas pabora 1 1,2,3,11,12
5 Pabora wnan omuOkamu. PaBHBIE MHOXKECTBA. 1l 1,2,3,5,6,8,11,12
ITycToe MHOXKECTBO.
6 Pemrenue 3amau. 1| 1,2,3,4,7,9,11,12
7 Juarpamma Diinepa—Benna. 3Haku € n €. 1| 1,2,3,5,6,7,11,12
8 Pemenue 3amau. 1 1,2,3,5,7,11,12
9 I[TogmuOXecTBO. 3HAKU C U ¢&. 1
10 | 3agaum Ha MpUBEJCHUE K CIUHHUIIC. 1l 1,2,3,5,6,7,11,12
11 | Pemenue 3amau. 1
12 | Ilepeceuenne MHOXKECTB. 3HaK (). 1 1,2,3,5,7,11,12
13 | Pemenue 3amay. 1
14 | OGpaTHbIe 33724l HA IPUBEJCHUE K CIMHHUIIC. 1l 1,2,3,5,7,8,11,12
15 | O0beauHEeHe MHOKECTB. 3HAK . 1
16 | Pemenue 3amay. 1/ 1,2,3,5,6,9,11,12
17 | YMHOXeHHUE uKcea B CTOI0uK: 24 - 8. 1| 1,2,3,4,6,7,11,12
18 | Pemenue 3amau. 1l 1,2,3,4,6,11,12
19 KonTtponsnast paGora "3amaum Ha TpuBEIEHUE K 1l 1,2,3,5,6,11,12
enunuiie. BHerabnuaHoe yMHOXKEHHE U JiesieHne"
20 | Pabora Hajg ommoOKkamMu 1 1,2,3,11,12
21 | BreimonHeHne mNpoekTHBIX pabor mo Tteme: «U3 1/ 1,2,3,5,6,8,11,12




VMCTOPUH HATYyPAJIBHBIX YHCEID)

22

BeinonHenue mnpoekTHbIX pabor mo Teme: «M3
HCTOPUH HATYPAJIBHBIX YHCEID»

[S—

1,2,3,4,7,9,11,12

23

MHuoro3Hayspsle 4mciia

24

CpaBHGHI/IC MHOI'O3HAQYHbIX YHCECII

25

Pemenue 3amau

1,2,3,4,6,8,11,12

26 | CyMMma pa3psiHbBIX CllaracMbIX

27 | CnoxeHre U BRIYUTAHUE MHOTO3HAYHBIX YHCEIT

28 | Pemenue 3amau 1,2,3,11,12
29 | [IpeoOpa3oBaHue eAUHUIL CUETA 1,2,3,5,6,8,11,12

30

Pemenue 3amay

1,2,3,4,6,8,11,12

31 | KontponbHas pabota 3a 1 4eTBEpTh. 1,2,3,4,7,8,11,12
32 | Pabora Hajg ommOKaMu 1,2,3,11,12
33 | CBoiicTBa A€UCTBUN ¢ MHOTO3HAYHBIMU YHUCIAMH. 1,2,3,5,6,8,11,12
34 | Pemecuue 3agau 1,2,3,7,11,12

35

Pemenne 3amau

36 | YMmuoxenwne uucen Ha 10, 100, 1000... 1,2,3,4,7,9,11,12
37 | YMHOXEHHE KPYTIbIX YUCET 1,2,3,7,11,12
38 | Pemrenue 3agau

39 | Henenwme umcen Ha 10, 100, 1000... 1,2,3,4,7,9,11,12

40

I[eJ'IeHI/Ie KPYTIUIBIX YUCCII

1,2,3,4,6,11,12
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41 | Peuenue 3a1a4
42 | EnuHuNbI JIAHBL
43 | Pemenue 3amau 1,2,3,4,7,9,11,12
44 | EauHUIBI MAacChI 1,2,3,11,12
45 | Peuienue 3a1a4 1,2,3,5,6,8,11,12
46 | Pemenue 3amau 1,2,3,7,11,12
47 KontponpHass pabora "YMHOXEHHE U JICJICHHE
KpymJibix yucen", "EauHuIb JJIMHBI 1 Macchl”
48 | Pabora Hax ommMOKaMHu 1 1,2,3,4,11,12
49 | YMHOXEHUE HA OJHO3HAYHOE YHCIIO 1| 1,2,3,4,5,7,11,12
50 | VYMHOXEHHE KPYTIbIX YUCET B CTOJIOUK 1l 1,2,3,4,7,8,11,12
51 | Pemenne 3amau 1 1,2,3,6,11,12
52 | HaxoxaeHue 9ucen mo uxX CyMMe U pa3HOCTH 1
53 | Peuenue 3anau 1
54 | JleneHune Ha OJTHO3HAYHOE YHCIIO YTIIOM 1 1,2,3,11,12
55 | Pemenue 3agau 1l 1,2,3,5,6,8,11,12
56 | JlemeHune Ha OJTHO3HAYHOE YKCIIO yriom : 312 : 3 1 1,2,3,6,11,12
5/ | JleneHue Ha OJHO3HAYHOE YUCJIO YIJIOM : 460 : 2 1| 1,2,3,4,6,9,11,12
58 | Pemenue 3agau 1 1,2,3,6,11,12
59 AJIMUHHUCTpAaTHBHAs JUArHOCTHYECKas padora 3a | 1 1,2,3,9,11,12
TIOJIYTOJTHE.
60 | PaOora Hajg omnOKamu. 1l 1,2,3,5,7,11,12
61 | Jenenue xpyrasix uucen (6e3 ocraTka) 1
62 | Pemenue 3amau. 1 1,2,3,11,12
63 | Jlenenue Kpyribix yncen ( ¢ OCTATKOM). 1/ 1,2,3,5,6,8,11,12
64 | Peurenue 3amad. 1l 1,2,3,5,7,11,12




65 | Pemenue 3amau. 1| 1,2,3,8911,12
66 | Ilepememenue Guryp Ha TUIOCKOCTH 1
67 | CuMMeTpust OTHOCUTEIHHO MPSIMOM 1| 1,2,3,49,11,12
68 | IlocTpoeHne cHUMMETPUYHBIX QUTYD 1
69 | Cummerpus Guryps 1
70 | Pemenue 3a1au 1
71 | Peurenne 3agau 1
72 Meps1 Bpemenu. Kanennaps 1
73 Tabnuna mep BpeMeHu 1
74 | Pemrenue 3amau 1
/5 | Mepsbl BpeMeHHU: yac, MUHYTa, CEKYHJa 1 1,2,3,11,12
76 | Yacer 1] 1,2,3,4,6,8,11,12
77 | Peurenne 3agau 1/ 1,2,3,5,6,9,11,12
/8 | Tlpeobpa3oBaHue eTMHUI] BPEMEHU 1
79 KontponbHas pabota "Mepb1 BPEMEHU. 1
[IpeobpazoBanue eqUHUIL BpeMeHH'".
80 | Pabora max ommbOkamu. [lepemennas 1
81 | BeipaxkeHne c mepeMeHHOM 1/ 1,2,3,5,6,9,11,12
82 | BepHo u HeBepHO. Bricka3piBaHUs 1
83 | PaBeHCTBO M HEPABEHCTBO 1
84 | Pemienue 3amau 1
85 | VpaBHeHus 11 1,2,3,7,9,11,12
86 | Vmporenue 3anucu ypaBHEHUN 1
87 | CocrtaBHBIC ypaBHCHHUS 1
88 | Pemenne 3amau 1 1,2,3,11,12
89 Kontponesnass pabora "lIpeoOpa3zoBaHme €IWHHII 1l 1,2,3,5,6,8,11,12
BpeMmeHu. CocTaBHbIE ypaBHEHHUS."
90 | PaOora Hax omnOKaMu 1,2,3,45,6,9,11,1
91 | ®opmybl 1 2
92 dopmyna o0bema IPSIMOYTOJIBHOTO 1
napajuiesienumnesa
93 | Peuienue 3anau 1
94 | ®opmyna aeneHUs C OCTATKOM 1
95 | Peuenue 3anau 1
96 | CkopocCTh, BpeMsi, pAaCCTOSIHHE 1
97 | ®opmyna nyTu 1
98 | Pemenwue 3amau 1
99 | ®opMyIbl 3aBUCUMOCTEN MEX]Ty BEIMUYUHAMU 1
100 | Pemenue 3amau 1
101 | Pemenue 3agau. 3agaun Ha IBMKEHUE 1
102 | 3amaum Ha JIBUKEHHUE 1 1,2,3,11,12
103 | KonrtponbHas paboTa 3a 3 4eTBEpTb. 1/ 1,2,3,5,6,8,11,12
104 | PaGota Hax ommOKamu. 1 1,2,3,6,11,12
105 | Pemenue 3agau 1/ 1,2,3,5,7,9,11,12
106 | Pemenue 3amau. 1




107 | Pemenwe 3amay. 1| 1,2,3,4,6,11,12
108 | YMmHOXeHHE Ha IBY3HAYHOE YUCIIO 1| 1,2,3,5,7,9,11,12
109 | ®opmyna ctouMocTH 1
110 | Pemenwme 3amau 1 1,2,3,9,11,12
111 | YMHOXKEHUE KPYTJIBIX MHOTO3HAUYHBIX YHCEI 1 1,2,3,6,11,12
112 | 3agaun Ha CTOUMOCTBH 11 1,2,3,5,6,9,11,12
113 | Pemenue 3agau 1
114 | YMHOXEHHE HA TPEX3HAYHOE YHCIIO 1
115 | YMHO)eHune Ha Tpex3HauHoe yucio: 312 « 201 1 1,2,3,11,12
116 | Pemenue 3amau 1/ 1,2,3,5,6,8,11,12
117 | KommiekcHasi tuarHocTudeckas pabora 1/ 1,2,3,4,6,9,11,12
118 | Pabota Han ommbkamu. @opMyna paboThl 1
119 | 3agauu Ha paboty 1
120 | Pemenune 3amau 1
121 | ®opmyna mpou3BeaCHU 1 1,2,3,6,11,12
122 | Pemenue 3amau 1 1,2,3,11,12
123 | CriocoOml penieHus COCTaBHBIX 3a71a4 1/ 1,2,3,5,6,8,11,12
124 | Pemenue 3ama4 1 1,2,3,6,7,11,12
KontponpHas pabora «DPopMynbl 3aBUCHUMOCTEH 1 1,2,3,11,12
125 | Mmexxty BenmMYMHAMH. YMHOKEHUE Ha TPEX3HAYHOE
YHCIION.
126 | PaGora Hajg ommOKamu. 11 1,2,3,5,6,8,11,12
127 | YMHOXeHHE MHOTO3HAYHBIX YHCEIL. 1 1,2,3,7,11,12
128 | IloBTopenue. Hymepaius MHOTO3HAYHBIX YUCE. 1 1,2,3,7,8,11,12
129 | TloBTopeHue. YMHOKEHHE MHOTO3HAYHBIX YHCE. 1
130 | IToBTOpenue. JleneHne Ha OTHO3HAYHOE YHCIIO. 1
131 | I'ogoBas KoHTpoOIBHAs padboTa 1 1,2,3,11,12
132 | Pabora Hazg omrmOKaMH. 1/ 1,2,3,5,6,8,11,12
133 [ToBTopenue.  JlelictBUA ¢  MMEHOBAHHBIMH 1l 1,2,3,5,6,7,8,11,1
YHUCIaMHU. 2
134 | IloBTOpeHue. Penienne ypaBHeHUH. 1
135 | IloBTOpenue. 3agaun Ha ABIKEHUE U padoTYy. 1
136 | IloBTOpenue. Pemenue 3anay. 1
4 kaacce
HaunmMeHoBaHHMe TeM MPOrpaMMBbI Koymmue | JleareabHoOCT
CTBO b YYHTEJS ¢
/n 4acoB yuérom
padouei
NPOrpaMMbI
BOCIHHMTAHUSA
1 | IloBropenne wusydenHoro B 3 kmacce. Hywmeparus 1 1,2,5,6,7
MHOT'O3HAYHBIX 4YHCeNl. JIeHMCTBHS C MHOIO3HAYHBEIMH
guciaMu. THCTPYKTaX 10 TEXHUKE OE30MacHOCTH.
2 | Pemenue 3amau ¢ momouisio GopMyi. 1
3 | ImeHoBaHHbIE yKcla. Y paBHEHMUS. 1
4 Pemenue nepaBeHncTsa. 1




5 MHOX€eCTBO PELIECHUI. 1 1,2,5,6,7,11
6 | Pemenue 3amau. 1

7 | 3Haku > u <. 1

8 | Bxonmnas nuarnoctuueckas padora 1

9 | Pabota Hag ommOkamu. J{BoitHOE HEPABEHCTBO. 1

10 | Pemenue 3amay. 1

11 | OueHka CyMMBL. 1 2,5,6,7,9
12 | Ouenka pa3HOCTH. 1

13 | Pemienue 3amad. 1

14 | Ouenka npou3BEACHUS. 1

15 | Ouenka 4acTHOTO. 1

16 | Pemienue 3amad. 1

17 | Ilpuxknaka pe3yabTaToB ICUCTBUM. 1

18 | Pemrenue 3amau 1

19 | JleneHwue ¢ 0JHO3HAYHBIM YaCTHBIM. 1

20 | KontponbHass  pabora  «HepaBencrBa.  IIpuxunaka 1 2,4,5,6,7,9

pe3yJIbTaTOB apUPMETHICCKUX JICHCTBUIN»
21 | Pabora wmaxm ommOkamu. JleneHue ¢ OAHO3HAYHBIM 1
YaCTHBIM (C OCTaTKOM).

22 | Pemenue 3anau. 1

23 | Jlenenue Ha IBy3HAYHOE YHUCIIO. 1

24 | Pemenue 3amauy. 1

25 | lenenue Ha TPEX3HAYHOE YUCIIO. 1

26 | Pemenwue 3anau. 1

27 | Pemenue 3amau. 1

28 | OueHka 1iomaayd Gurypsl. 1

29 | [IpubmmkEéHHOE BBIYMCICHUE TIIOIIA ICH. 1

30 | Pemenwme 3amay. 1 2,4,5,6,7,9
31 | Usmepenus u apoodu. 1 3,5,6,7,9
32 | KonrpoinbHas pabora 3a 1 yeTBepTh. 1

33 | Pabora Hag ommbkamu . 13 ucropuu apooei. 1

34 | Jomm. 1

35 | Pemenue 3anau. 1

36 | CpaBHeHuUE JOJCH. 1

37 | Pemenue 3amau 1

38 | HaxosxneHnue 104 YHUCIIa. 1

39 | IIpoueHTsI. 1

40 | Pemenue 3amad. 1

41 | HaxoxpaeHue yucia no goJie. 1

42 | Pemenue 3amau. 1

43 | Ipo6wu. 1




44 | CpaBHeHue Ipo0eH. 1
45 | Pemenue 3amau 1
46 | HaxosxnmeHue yacTH 4uCiIa 1
47 | Pemenue 3amay. 1
48 | HaxoxaeHue ynciia 1mo ero 4acTH. 1
49 | Ilnomanp NpsMOYrOJbHOTO TPEYTOIbHUKA. 1
50 | Pemrenwme 3amau. 1
51 | KonrponbHast pabora «HaxoxxaeHue yacTu dwMcha. 1
HaxosxaeHue yucia no ero 4actu».
52 | Pabota nag omubkamu. Jlenenue u 1poOu. 1
53 | Yacth, KOTOPYIO OJHO YKCIIO COCTABIISIET OT APYTOTO. 1
54 | Pemenwme 3amay. 1
55 | Cnoxenue apoOeit ¢ OAMHAKOBBIMU 3HAMEHATEIISIMH. 1 2,5,6,7,12
56 | Beruutanue apoOei ¢ OIMHAKOBBIMU 3HAMEHATEIISIMH. 1
57 | Pemenue 3amau. 1
58 | IlpaBuiibHbBIE ¥ HEPABUIILHBIE IPOOH. 1
59 | [IpaBuibHBIC U HETIPABWIbHBIC YACTH BETUYHNH. 1
60 | 3amauu Ha YacTH. 1
61 | Pemenue 3anau. 1
62 | AaMuHUCTpaTHMBHas JIUarHocTHYeckas  paborta 3a 1 1
MOJIYTOJTHE.
63 | PaOora Haxg ommOkamu. Penienue 3aad. 1
64 | CmelIaHHbIC YKCIA. 1 2,4,5,6,7,8,9
65 | Brigenenwue 1enoi yacTy U3 HEMpaBUILHON APOOH. 1
66 | Pemenue 3agau. 1
67 | 3anuCch CMEIIAHHOTO 4YHWCJIa B BHJIE HENPABUIBHOU 1
poowu.
68 | PemeHue 3agay. 1
69 | CioxeHue U BRIYMTAHHE CMEIIaHHBIX YHCEII. 1
70 | CnoxxeHue © BBIYUTAHHE CMCIIAHHBIX YHCEI C 1
MIEPEX0JIOM Yepe3 CAUHHMILY.
71 | Pemenwue 3amauy. 1 2,4,5,6,7,8,9
72 | BplunTaHue CMEIIAHHBIX YHCET C IIEPEeXOoJIoM dYepe3 1
CJIMHUILY.
73 | Pemenue 3amay. 1
74 | Pemenue 3anad. 1
75 | Pemenue 3anau. 1
76 | IlIxamnsl. 1
77 | KourponpHast pabota «Pemenne 3amady H3y4YeHHBIX 1
BHUJIOBY».
78 | Pabota HaJ OMIMOKAMHU. 1 3,56,7,12
79 | YucnoBoii myu. 1




80 | Koopaunatsl Ha myue. 1

81 | [IpaBusna paboOThl C DJIEKTPOHHBIMU TEXHUYECKUMHU 1
cpenctBamu. [IpuMeHEHUE 3IIEKTPOHHBIX CPEACTB IS
3aKpEIICHUS] AJITOPUTMOB BBIYHCIICHUH.

82 | KoncrpyupoBaHnue: pazbuenue burypsl Ha 1
MPSAMOYTOJIbHUKHU (xBagpatsl), KOHCTPYUPOBaHUE
buryps u3 MPSIMOYTOJILHUKOB. BrimonaeHne
TTOCTPOCHMUIA.

83 | Ilpaktuueckas pabota «KoHcTpynpoBaHue: pa3zOueHue 1
¢burypsl Ha MPSMOYTOJIbHUKHU (xBazpatsl),
KOHCTpyUpoBaHWe  (uryp W3  NPAMOYTOJbHUKOB
(kBaspaToB).

84 | [lpaBuna pabGoOThl C DIEKTPOHHBIMU TEXHHUYECKUMU 1
cpenctBamu. [IpuMeHEHHE 3JIEKTPOHHBIX CPEACTB IS
3aKpeTUICHUS YMEHUS KOHCTPYHUPOBAThH c
UCTIOJIb30BAHUEM I'€OMETPUICCKUX (DHTYD.

85 | OmHOBpEeMEHHOE JABMIKEHUE IBYX OOBEKTOB. 1 2,4,5,6,7,8,9

86 | CkopocTb COMUKEHUS. 1

87 | CkopocTh ynajieHusl. 1

88 | Pemenue 3amau. 1

89 | BcrpeuHoe nBUXEHUE. 1

90 | [BwxkeHue B NPOTUBOIOIOKHBIX HAIIPABIECHUSIX. 1

91 | Pemenue 3anau. 1

92 | KonrponbHas pabota «Pelienue 3a1a4 Ha TIBIKCHHEY. 1

93 | Pabota Hag omuOkamu. J{BMKeHHE BIOTOHKY. 1

94 | JIBMW)KEHHE C OTCTaBaHUEM. 1

95 | Pemenue 3anauy. 1

96 | ®opmysa OJHOBPEMEHHOTO JABUKCHHUS. 1

97 | 3amauu Ha OJHOBPEMEHHOE JBUKEHHE. 1

98 | 3agaum Ha OJHOBPEMEHHOE JBMKEHUE. 1

99 | 3amauu Ha OJIHOBPEMEHHOE JIBUKEHHUE. 1

100 | 3agaum Ha OXHOBPEMEHHOE IBUKEHHE. 1

101 | 3agauym HA OJHOBPEMEHHOE JBH)KCHUE. 1

102 | [leiicTBus Haj COCTABHBIMM MMEHOBAHHBIMH YMCIIAMHU. 1

103 | KonrposbHast paboTa 3a 3 4eTBEPTb. 1 4,5,6,12

104 | Pab6ora Han ommbOkamu. HoBbIE e AMHUIIBI TUIOIIAIH. 1

105 | Pemenue 3aaad. 1

106 | CpaBHEHUE YIJIOB. 1

107 | Pa3BépHyTblil yron. CMeXHBbIE YIJIbL. 1

108 | Pemenue 3amau. 1

109 | U3mepenue yrios. 1

110 | YraoBoii rpagyc. 1 4,5,6,7,12

111 | Tpaucnoprup. 1




112 | Pemenue 3a1ay. 1

113 | IlocTtpoeHue yrioB ¢ MOMOIIbIO TPAHCIOPTHPA. 1

114 | Pemenue 3agad. 1

115 | UTtoroBass  KOHTpoJpHas  pabora B  (Qopmare 1
BCEPOCCUICKON MPOBEPOYHON PabOTHI.

116 | Kpyrosele auarpamMmmsi. 1 4,5,6

117 | Pemenwue 3anau. 1

118 | Cronbuarble U JIMHEWHbIE TUArPaMMBI. 1

119 | Pemenue 3amau. 1

120 | Mcnonb3oBaHuEe MaHHBIX TAaOIHIIBI, JUATPAMMBI, CXEMBI, 1
pUCYHKa NI  OTBETOB HAa  BOMNPOCH, MPOBEPKHU
VCTUHHOCTH YTBEPKICHUM.

121 | Ilapa smeMeHTOB. 1

122 | Tlepenaya uzo0pakeHUi. 1

123 | Pemrenue 3agad. 1

124 | KontponsHas paboTa «JIeicTBUS Haa COCTaBHBIMHU 1
UMCHOBAHHBIMU YUCITAMUY.

125 | PabGora Hajg ommnOkaMu 1

126 | Monenu NpoOCTPaHCTBEHHBIX I'€OMETPUUYECKUX (puUryp B 1
OKpY’KaroIieM Mupe (mmap, Kyo)

127 | Mojenu mpOCTPaHCTBEHHBIX T'€OMETpPUUYECKUX (Uryp B 1
OKpykaromieM Mupe (IHIMHIP, MUpaMuaa, KOHYC)

128 | TloBTOpEHHE: OKpPYX HOCTb, KpYI: pacno3HaBaHUE U 1
n300pakeHHE.

129 | IloBTOpEHUE: OKpPYHOCTb,  KpYT: IIOCTPOECHUE, 1
HaXOXJICHUE pajanyca.

130 | IIpakTuueckass pabora mo teme: «OKPYKHOCTb, KPYT: 1
MOCTPOCHHUE OKPY>KHOCTH 3a/IaHHOTO Pauycay.

131 | KouTtponpHas pabota «Uemy Mbl HAy4HIIUCH B 4 Ki1acce» 1

132 | Pabora Haja omubkaMu 1

133 | [locTpoeHue U3YyYEHHBIX T'E€OMETPUYECKUX QUIryp ¢ 1
3aJJaHHBIMH HM3MEPEHUSIMH C TIOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB: JIMHEWKH, YTOJIbHUKA, ITUPKYJIS.

134 | IIpocTpaHCTBEHHBIE TeoMeTpuueckue Qurypbi(tena): 1
mrap, Ky0, UMIMHAP, KOHYC, TUPAMU/IA; UX Pa3TUYCHUE,
Ha3bIBaHUE.

135 | Pemenue 3amau. 1 4,5,6,9

136 | IloBTopenue. JleiicTBHUS C MHOTO3HAYHBIMHM YHCIIAMH. 1




