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IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma Kypca BHEYPOUHOM JEATEIBHOCTH «3aHMMAaTelIbHas
MaTteMatuka»  (mpeameTHas  oOnacte «MartemaTuka U MHPOPMATHUKAY)
cootBeTcTByeT DesepanbHOll paboueil mporpamme 1o Kypcy «Martematukay
BKJIIOYAET TIOSICHUTENIbHYIO 3alKCKy, COJEpKaHUEe OOYy4YeHUs, IUIaHUPyEeMbIe
pe3yJbTaThl OCBOCHUS IPOrPaMMBbI IO MATEMATHKE.

[TosicHuTeIbHAS 3amMKCKa OTpakaeT OOIIMe IeTu U 3aJaud U3YYCHHS Kypca
BHEYPOUYHOM JEATEIBLHOCTH, XapPAKTEPUCTUKY IMCUXOJOTHUUECKUX MPEANOCHUIOK K
€r0 M3yYCHHUIO OOYJaIOIUMHUCS, MECTO B CTPYKType TUIaHA, a TaKKe MOJXOMABI K
0TOOPY COJIepKaHUS U TNIAHUPYEMBIM pe3yJIbTaTaMm.

Conepxanue OOy4Y€HHUsI PACKPBIBAET COJIEpXKATEIbHbIC JIMHUU, KOTOPbIC
MpeaIaraloTcs Uil O0s3aTEIPHOTO HM3YyYCHHMs] B KaXKIOM Kjacce Ha YpOBHE
HavyaJIbHOTO 001ero ooOpazoBanusi. CojaepkaHue OOyYEHHS B KaXJIOM Kiacce
3aBepIlaeTcs MepeYHeM YHUBEpPCAJIbHBIX YUE€OHBIX JeHCTBUI (ITO3HABATENbHBIX,
KOMMYHUKATUBHBIX M PETYJSITUBHBIX), KOTOpblE BO3MOXHO (OpPMHPOBATH
CpelcTBaMU MaTEMaTUKHU C YYETOM BO3PACTHBIX OCOOCHHOCTEW O0yYaromuxcs Ha
YpOBHE HayaabHOTO 00IIero 00pa3oBaHuUs.

[InaHupyeMble pe3ynbTaThl OCBOEHUS MPOrPAMMBI  Kypca BKIHOYAIOT
JIMYHOCTHBIE, METAIPEAMETHBIE PE3yJIbTaThl 3a BECh MEPUO O0yUYEeHUSI HA YPOBHE
HayaJbHOrOo 00mIero oOpa3oBaHUs, a TaKXKe MPEAMETHbIC JOCTHKEHUS
00y4Jaromerocs 3a Kaxaplid TO O0yJICHHSI.

OBHLIAA XAPAKTEPUCTUKA KYPCA
BHEYPOUYHOMU JESTEJBHOCTH
GAHUMATEJIBHASA MATEMATHUKA»

CopepxaHne OOydeHHMs paCKpbIBa€T  COJIEpP)KATENbHbIE JIMHUM  JJIS
00s3aTeTPHOTO M3YYEeHHs] Kypca BHEYPOUHOU MAESITENbHOCTH «3aHUMAaTellbHas
MaTeMaTHKa» B Ka)KJOM KJIaCCe Ha ypPOBHE HauyaJIbHOrO 001IEro oOpa3oBaHMUsL.

[Iporpamma  Kypca  BHEYpOYHOW  JIESTEIIBHOCTH  «3aHUMAaTelbHas
MaTeMaTHKa» Ha YPOBHE HaYaJILHOTIO 00ILIEro 00pa3oBaHus COCTABIIEHA HA OCHOBE
tpedoBanuiit ®I'OC HOO u denepanbHoii paboyeii mporpaMmbl BOCITUTAHUS.

HEJIM N3YYEHUS KYPCA:

- (opmupoBaHHuE y 00yJaONTUXCS OCHOB YMEHHUS YUUTHCS;

- pa3BUTHE Yy OOYYaIOMMXCS MBIIUICHUS, KadyecTB JUYHOCTH, HHTEpeca K
MaTeMaTHKe;

- CcO3laHMe i1 KaXJoro pedeHKa BO3MOXKHOCTH  BBICOKOTO  YPOBHS
MaTEeMaTHYECKON MOATOTOBKH.



3AJJAYN U3YYEHUSA KYPCA:
- (opMupoBaHHE y Y4YAIIUXCS TMO3HABATENHLHOM MOTHBAIIMH, CIIOCOOHOCTEH K
OpraHu3alMK CBOEH y4eOHOU AEATENbHOCTU MOCPEACTBOM OCBOCHHS JIMYHOCTHBIX,
NI03HABATEJIbHBIX, PETYIATUBHBIX U KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX
JICUCTBUI;
- MPUOOpPETEHHUE OIbITa CAMOCTOSITEIIBHON MaTeMaTUYeCKOM JEeSATENbHOCTH I10
MOJTyYEHHUIO0 HOBOT'O 3HAHHUS, €r0 IPEe0OpPa30BaHUIO U IPUMEHEHUIO;
- (opmupoBaHue CcHEHUPUUYECKUX I MaTEeMAaTUKH KauecTB MbIIUICHUS,
HEOOXOMMBIX YEJIOBEKY ISl TOJIHOIICHHOT'O (PYHKIIMOHUPOBAHUS B COBPEMEHHOM
oOuiecTBe, ¥, B YaCTHOCTH, JIOTUYECKOrO, AJITOPUTMHUYECKOIO U 3BPUCTHYECKOIO
MBILIJICHUS;
- JTYXOBHO-HPaBCTBEHHOE Pa3BUTHE JINYHOCTHU, MPEIyCMATPUBAIOLIEE C YYETOM
cnenupuKA HAYaIBHOTO 3Tana OOy4YeHHS MaTeMaTHUKE MPHUHSITHE HPABCTBEHHBIX
YCTaHOBOK CO3UAAaHMS, CIIPABEAJIMBOCTH, 100pa, CTAHOBJIEHUE OCHOB IPAKIaHCKOU
POCCUICKON MICHTUIHOCTH, JIIOOBU U YBaXKE€HUS K cBoeMy OTedecTBy;
- (opMuUpOBaHME MAaTEMAaTUYECKOIO S3bIKa W MATEMaTHYECKOIO ammapara Kak
CpPEACTBAa OIMCAHUS M UCCIENOBAaHUS OKPYKAIOIIETO MHpPAa MW KaK OCHOBBI
KOMIIBIOTEPHOU IPaMOTHOCTH;
- peaiu3anMs BO3MOXHOCTEH MaTeMaTMKH B (OPMUPOBAHMU HAYYHOTO
MHUPOBO33PEHUS y4alluXCs, B OCBOCHUM UMU HAay4YHOM KapTUHBI MUpa C Y4E€TOM
BO3PACTHBIX OCOOCHHOCTEH ydaluxcs;
- OBJAJEHUE CUCTEMOM MaTeMaTU4YeCKUMX 3HAHUM, YMEHUHM U HaBBIKOB,
HEOOXOJUMBIX JUIsl MOBCEAHEBHOM JKHU3HM W JJIsl MPOJOJDKEHUS O0pa3oBaHUS B
OCHOBHOM IIKOJIE;
- co3JlaHKe 3/10poBbecOeperaroneil HHHOPMaIIMOHHO-00Pa30BaTEIbLHON CPEIbI.
BocnuraTenpHpli  mOTEHOMAN  Kypca  BHEYPOUYHOM  AECATEIBHOCTH
«3aHMMAaTEIbHAs MATEMATHKA» PEAIU3YETCS YEPe3:
- MAKCUMAaJIbHOE HCHOJIb30BAHUE BOCIIUTATEIBHBIX BO3MOXHOCTEH COAEpKaAHUS
Kypca Juist pOpMUPOBAHUS y 00YUYaAIOUINXCS POCCUUCKHUX TPAIUIIMOHHBIX TyXOBHO-
HPAaBCTBEHHBIX  IIEHHOCTEH; MOAOOp  COOTBETCTBYIOIIETO  TEMATHYECKOIO
CoJIepKaHus, 3a7a4 JJis peleHus1, MPOOJEMHBIX CUTyalUil 111 peLIeHMS;
- BBIOOp METOJOB, METOJAUK, TEXHOJOTHH, OKa3bIBAIOUIMX BOCIHUTATEIbHOE
BO3/ICMICTBUE HA JINYHOCTH B COOTBETCTBUU C BOCIUTATEIBHBIM UCATIOM, LEIBIO U
3ajlayaMl  BOCHUTAHMs, pealu3alys MpUOPUTETa BOCHHUTAHUA B ydyeOHOU
NEATEIIbHOCTY;
- TIPUBJICYCHUE BHUMAHUA OOYYAIOIIMXCS K IIEHHOCTHOMY AacCIeKTy H3y4aeMBbIX
IPEeIMETOB U SBIICHWH, WHUIIMUPOBAHHE OOCYKIECHWH, BBICKA3bIBAHHH CBOETO
MHEHUSI, BEIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUICHHS K M3Y4aeMbIM COOBITHSM,
SIBJIEHUSAM, JIALIAM;
-  TpUMEHEHUE  UWHTEPAaKTHBHBIX ¢GopM  paboOTel ¢  OOyYaIOIUMUCS:
WHTEJUJIEKTYaJIbHBIX, CTUMYJIUPYIOLIUX IT03HABATEIIbHYIO MOTHBALUIO
oOyyarolmuxcs; JUCKYCCHM, KOTOpbhle Jar0T OOYy4aroIMMCsl BO3MOXHOCTh
IpUOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOI'O JMAJIOra; rPYIIIOBOM paboThl WK



paboThl B TMapax, KOTOphle Yyd4aT oOOydYaromMXcss KOMaHIHOW pabote u
B3aMMOJICUCTBUIO C APYTUMH O00YUYaIOIIUMHUCS, UTPOBBIX METOJIHK;

- moOyXJeHue oO0ydarIuxcs coOJ0/1aTh OOIIENPUHSATHIE HOPMBI TOBEICHUS,
mpaBuia OOMIEHUST CO cTapmuMu  (MEeIarorudyeckuMu  paOOTHUKAMH) U
CBepCTHUKAMH  (OOydyaromMUMHKCS), TPUHLUINBI  y4eOHOM  AUCIUIUIMHBL U
caMOOpraHu3allnu;

- UTHUIIMMPOBAHUE U TOJICPIKKA UCCIIEIOBATEIBCKOMN ACATEIBHOCTA 00YYaIOUXCs
B paMKax peaju3alud UMUA WHIAUBUIYATbHBIX W TPYHIOBBIX HCCIICIOBATEIBCKAX
MIPOCKTOB, YTO JlaeT OOYyYalomMMCS BO3MOXKHOCTh TIPHOOPECTH HABBIKU
CaMOCTOSITEILHOTO PEIICHUS TEOPETHYECKOW TMpOOJEeMbl, TEHEPUPOBAHUS U
odopMIIeHUS COOCTBEHHBIX WIEH, YBOKHTEIHHOTO OTHOIICHUS K UYXUM HICSIM,
obopMIIeHHEIM B paboTax JApYyTHX HCCICIOBATENCH, HABBIK ITYOJIHYIHOTO
BBICTYIUICHUS TIepe]] ayJIuTOPHEH, apryMEHTHPOBAHUS W OTCTaMBaHUSI CBOCH
TOYKH 3PEHUSL.

MECTO KYPCA BHEYPOUYHOM JEATEJIBHOCTH
BAHUMATEJIBHASI MATEMATHUKA» B YYEBHOM IIVIAHE
OO1iee 4KMCIIO 4YacoB, OTBEAEHHBIX HA H3YYEHUE Kypca «3aHHMaTesIbHas
MaTeMaTHKay», COCTaBasgeT Ha 35 4acoB (OJMH Yac B HEACIIO B KaXKJI0M Kitacce): 1
kiacc — 33 yaca, 2 knacc — 34 4gaca, 3 kiacc — 34 gaca, 4 xnacc — 34 yaca.

COAEPKAHUE

1 KJIACC

Yucna u apughpmemuueckue oeucmeus ¢ HUMU

CpaBHeHHMe TIpynn IpeIMETOB C IIOMOIIbIO COCTaBJICHUs Hap: OOJbIle,
MEHBIIIE, CTOJIBKO e, OoJblie (MeHbIIe) Ha ... [lopsiok.

['pynmer  mpenmetoB win  Quryp, oOnamaromue OOIUM  CBOHCTBOM.
CocraBneHue Trpynnbl MOPEeIMETOB 1O 3aJaHHOMY CBOMCTBY (IIPU3HAKY).
Boiaenenue yactu rpymnisl.

[Topsinox. CpaBHeHue rpynn QUryp, 3Haku =, #.

Yucno Kak pe3ynbTaT U3MEPEHUS BEIUYUH.

HarnsigHoe n3o0paskeHue 4rcen COBOKYIMHOCTSIMH TOYEK, KOCTSIMH JOMHUHO,
TOYKAMH Ha YUCIIOBOM OTPE3KE U T. [I.

Pumckue nudpel. AndasutHas Hymepanus. «BomeOHbie» udpsl.

YkpynHeHue eauHull cuera M usMmepenus. Cuer gecstkamu. Harmsnnoe
N300paKeHNE IECATKOB C TIOMOIIBIO TPEYTOIBHUKOB. UTEHHE, 3aITUCh, CPABHEHHE,
CIIOKEHHE W BBIYUTAHHE «KPYTJBIX JECATKOB» (WHMCENn C HYyJIsSIMH Ha KOHIIE,
BBIPAXAIOIIHNX 1I€JI0€ YUCIIO AECITKOB).

Cuer necsiTkaMu U enuHuLIaMu. HarnsaHoe n3o0paxeHune JBy3HAUHbIX YUCEI
C TOMOIIBI0 TPEYTOJIbHUKOB W TOYEK. 3aliCh W UYTEHUE JIBY3HAYHBIX YHCEI,



MPEACTABICHUE UX B BUAE CYMMbI JAECATKOB W enuHHI. CpaBHEHHE JBY3HAUHBIX
yucen. CiokeHne U BbIYUTAHHUE JIBy3HAYHBIX YHUCEIL.

AHaJIOTUST MEXJy JACCATHUYHOM CHUCTEMOW 3aluCHh YUCET W JIECATUYHOU
CHCTEMOM MeEP.

Cnoxenne u BbpluMTaHWEe B Ipeaenax 20 ¢ mepexonoM dYepe3 JECATOK.
Harnsignoe n3o0pakeHue CIOKEHUSI U BRIUUTAHUS TPYIII MPEIMETOB C TOMOIIIBIO
MPEAMETHBIX MOJICIICH, CXEMAaTHUYEeCKMX PHCYHKOB, OYKBEHHOW CHMBOJIMKH, Ha
YHUCJIOBOM OTPE3KE.

3aBUCHUMOCTh  pE€3YyJIbTATOB CIIOXKEHHUSI W BBIYUTAHUS OT W3MEHEHUS
KOMIIOHEHTOB.

Texcmoesvie 3a0auu

3agau Ha Pa3HOCTHOE CpaBHEHHE, paboTa C MPEIMETHBIMH MOJEISIMHU
Pa3HOCTHOTO CpaBHEHUS (MOJOCKaMU-OTPe3KaMu). UTEHHE U COCTABIICHHE CXEM K
TPEM THUIIaM 3aJlay Ha Pa3HOCTHOE CPABHEHUE, UX PEILICHUE.

CocraBiieHUE BBIPa)KEHUN K TEKCTOBBIM 3aJauaM.

3ajmauyn ¢ HEKOPPEKTHBIMU (POPMYJIHPOBKAMHU (JIUIIHHUMH W HENOJHBIMU
JAHHBIMU, HEPEATTbHBIMU YCIIOBUSIMHU).

CocraBHbI€ 3a]1a4M Ha CIIOKEHUE, BBIMUTAHUE U PA3HOCTHOE CpaBHEHUE B 2—4
nerictBus. IlocTpoeHne cXxeM K COCTaBHBIM 3aJadyaM. AHamu3 33Jadyd "
IJIaHUpOBaHWE xoAa ee pemeHus. COOTHECEHHE IOIYYEHHOrO pe3yJibTara C
YCIIOBUEM 3a/1a4H, OLIEHKA €ro MPaBa0No100us.

lIpocmpancmeennvle omuowienus u 2eomempuyeckue ueypol

Onpenenenue paBHBIX (GUTYpP Ppa3HBIMH CIIOCOOAMH — HAJIO)KEHHUEM,
nepeMenieHremM, nepernbanueM u jp. Pemenue 3a1ad Ha MOUCK paBHBIX GUTYp Ha
kieTdaroit 6ymare. CocTaBieHHe paBHBIX (QHUTyp MO 3agaHHBIM ycnoBusaM. [louck
U TIOCTPOEHUE «3EPKATBHBIX» (CHMMETPUYHBIX) QUTYP.

['eomeTpuueckue (QuUrypsl: pacrio3HaBaHUE W HA3bIBAHUE T'C€OMETPUUYECKUX
dbopM B OKpyXKawIllneM Mupe — Ky0a, Iapa, napamuielenunena, MupamMuibl,
UWINHApPa, KoHyca. IlpeacraBieHuss O IUIOCKMX W NPOCTPAHCTBEHHBIX
reomeTpudeckux purypax. KoncrpyupoBanue puryp u3 najaoyex.

O6nactu u rpanuubl. Jlomanas. Beraucienue JIuH JOMaHbIX Ha KJIETYATOU
cerke. CpaBHEHUE JUIMHBI ITYTHU [0 NPSAMOU U JUIMHBI MYTH MO JJOMAHOM JIMHUU.

CocraBnenue ¢uryp u3 yactedl Tanrpama (mo oOpasiry, Mo COOCTBEHHOMY
3aMbIcity ). OObeIMHEHNE U TIEPeCeUeHNE TEOMETPUIECKIX (QUTYD.

Benuuunwvl u 3aeucumocmu mesxncoy Humu

OOmumii mpuHIUI u3MepeHus BenuduH. Ejgununa wusmepenus (Mmepka).
3aBUCUMOCTH pe3yJbTaTa U3MepeHus OoT BbIOOpa Mepku. Heobxoaumocts BhIOOpa
€AMHON MEpKHU IpPU CPAaBHEHUHU, CIIOKEHUHM M BbBIYMTAHMM BelnunH. CBOMCTBA
BenuuuH. VcciiemoBanue CBOMCTB BEIMYWH, MX 3alUCh C MTOMOIIBI0 OYKBEHHBIX
PaBEHCTB M HEPABEHCTB.

HBMCpGHI/IG BMCCTHMOCTH. EI[I/IHI/II_[a BMCCTUMOCTH: JIUTP.
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[Touck 3aKOHOMEPHOCTEM. Ha6nronenue 3aBUCUMOCTEN MEXITY
KOMITOHEHTaMHU M Pe3yJIbTaTaMHi apu(PMETHICCKUX TEeHCTBHMA, X (GUKCUPOBAHHUE B
peun.

YHucnoBou OTpE30K.

Aneebpauueckue npedcmaeieHus

Yrenne W 3anuch OYyKBEHHBIX BbIpaXKeHHl B 1-2 neicTBus 0e3 CKOOOK.
PaBeHCTBO 1 HEPABEHCTBO, UX 3alIMCh C TOMOIIBIO 3HAKOB >, <, =,

VYpaBHenue. PemieHue NpocThIX ypaBHEHHM Ha OCHOBE Mojeniel (BECHI,
YHUCIIOBOW OTPE30K, cxeMbl). COCTaBlieHWE U PEUICHUE YPAaBHEHUH IO PUCYHKAM.
Peiienve ypaBHeHMI B HECTaHAAPTHOM QopMe (C «MEHIKaMuy», JUHUSIMH U JIp.).
VYpaBHeHus Buga a + X = b, a — X = b, X — a = b, pemaemMbie Ha OCHOBE
B3aMMOCBSI3H MEK]Ty YaCThIO U LIEIIBIM.

3anuch MEepPeMECTUTEIHHOTO CBOMCTBA CIIOKEHHSI C TMOMOIIBI0 OyKBEHHOM
dbopmynbi: a+b=D>b+a.

3anuch B3aMMOCBSI3M MEXKIY CIOXEHHEM M BBIYUTAHHEM C IMOMOUIBIO
OyKBEHHBIX paBeHCTB BHaa+b=c,b+a=c,c—a=b.

Mamemamuueckuti A3bIK U 31eMeHMbl TO2UKU

3HAKOMCTBO C 3aJjauaMi JIOTUYECKOT0 XapaKTepa U croco0aMu UX peIIeHHUS.
[Tepebop BapuanToB mo mpasuity. Ilepebop Bcex BapuaHTOB MEPECTAHOBKHU JBYX
00BEKTOB, TpeX OOBEKTOB. PelieHne JTOruueckux 3ajad ¢ MOMOIIbIO YHCIOBOIO
otpe3ka. Ilepebop BapuaHTOB B MpUMEpPaX Ha MOMCK HEM3BECTHBIX 3HAKOB + U —.
Pemenne 3ama4 Ha pyKOIOKaTHs KaK MPOTEIEBTUKA N3YUeHHS rPpadoB.

Paboma c mamemamuueckou ungpopmayueti u aHaru3 OAGHHLIX

Bepurbie (McTHUHHBIC) U HEBEPHBIC (JIOKHBIC) MPEITIOKEHUS (BbICKA3bIBAHMUS ),
COCTABJICHHBbIE OTHOCHUTEIBHO 33JaHHOTO Habopa MaTEeMaTUYECKUX OOBEKTOB.
[Ipumepsl  OOmMKMX BBICKA3bIBAHUN W  BBICKA3bIBAHWH O CYIICCTBOBAHHH.
O0ocHOBaHME BBICKA3bIBAHUN U X ONPOBEPKEHUE.

Tabnuia, MOMCK 3aKOHOMEPHOCTH pa3MeIleHUs OOBEKTOB (uucel, (Guryp,
CHUMBOJIOB) B TaOHIIE (B CTPOKAX, CTOJOMAX, JUATOHAIIX ).

CocrtaBneHue MO pPUCYHKaM YHCIOBBIX PABEHCTB U  BBIPAKEHUH.
MonenupoBaHue AEUCTBUM, 33JaHHBIX B BBIPAXKEHUH, C MOMOUIBIO MPEAMETHBIX
PUCYHKOB, CXEM, YUCIOBOI'O OTPE3KA.

N3yuyenue kypca «3aHuMarenbHas MaremaThka» B 1 Kjacce crocoOCTBYET
OCBOCHHIO Ha TPOMEAECBTUYECKOM YPOBHE psiia yHHBEPCATbHBIX YYEOHBIX
JNEUCTBUM: [103HaBaTEIbHBIX YHUBEPCAIBHBIX y4eOHBIX JEUCTBUH,
KOMMYHUKATHUBHBIX ~ YHMBEPCAJIBbHBIX  Y4€OHBIX  JEHCTBUI, PETyJISTHUBHBIX
YHUBEPCAIbHBIX YUEOHBIX ACHUCTBUN, COBMECTHOM JNEATEILHOCTH.

ba3zosvie nocuueckue Oelicmeus Kak 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX
y4eOHBIX IeUCTBUI cIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHIA:

e HabmIOJaTh MaTEeMaTUYECKUE OOBEKTHI (YHCIIA, BEIUYUHBI) B OKPYKAIOIIEM
MUpE;



oOHapyXHUBaTh O0IIEE U Pa3INYHOE B 3aMUCU apU(PMETUUECKUX JIEHCTBUM;
MOHMMATh Ha3HAUYEHUE U HEOOXOAMMOCTh UCIIOJF30BAHUS BETUYHH B JKU3HH,
HaAOI01aTh 1EHCTBUE N3MEPHUTEIHHBIX MPHUOOPOB;

CpaBHMBATh J1Ba OOBEKTA, /1B YUCIIA;

pacnpenenaTb 00beKThl Ha IPYMIIbI IO 3aJaHHOMY OCHOBAHHUIO;

KONUPOBaTh HM3y4YeHHBbIE (UTYPHI, PUCOBATh OT PYKH IO COOCTBEHHOMY
3aMBICITY;

IPUBOUTH MPUMEPHI UNCEN, TEOMETPUUECKUX PUTYD;

BECTH  TOPSAAKOBBIM M KOJMYECTBEHHbI  cuer  (coOiroparhb
HOCJIEI0BATENBHOCTD).

Paboma ¢ ungopmayueri xak dYacTh TMO3HABATEIbHBIX YHHBEPCAIBHBIX

y4eOHBIX EUCTBUI CIIOCOOCTBYET (DOPMUPOBAHUIO YMEHUI:

MOHUMATh, YTO MATEMATHUYECKUE SIBIICHUS MOTYT OBITh MPEJCTABJICHBI C
MOMOIIBIO Pa3HBIX CPEJCTB: TEKCT, YUCIOBAs 3alHUCh, TAaOJMIIA, PUCYHOK,
CXEMa;

YUTaTh TAOJHUIly, U3BJIEKATh UHPOPMAIIUIO, TTPEICTABICHHYIO B TaOJIMYHON

dbopwme.

Kommynuxamusnvie ynusepcanvuvie yueOnvie Oeucmeus CIOCOOCTBYIOT

(hOpMHPOBAHUIO YMEHHUIA:

XapakTepu3oBaTh  (ONMUCHIBATh)  YMCIO, TE€OMETPUYECKYI0  Qurypy,
MOCJIEIOBATENBHOCTD U3 HECKOJIBKUX YHCE, 3aMMCAHHBIX 110 TOPSAKY;
KOMMEHTHUPOBATh X0/ CPABHEHUS ABYX OOBEKTOB;

ONMCBIBATh CBOMMM CIIOBAMHU CIOKETHYIO CUTYyallMl0 M MaTEMaTU4YeCKOe
OTHOLIEHUWE, MPEJICTABICHHOE B 3aJa4e; ONMCHIBATH IIOJIOKEHHE Kypca B
IIPOCTPAHCTBE;

pasnuyaTh U UCIOJIb30BATh MATEMATUYECKUE 3HAKY;

CTPOUTH MPEATIOKEHUS OTHOCUTENBHO 33JaHHOTO Habopa 00 BEKTOB.

Pecynamuenvie  ynueepcanvnvie  yueOHvle  Oeiicm@us  CIOCOOCTBYIOT

(hOpMHPOBAHUIO YMEHHUIA:

OPUHUMATh YYEOHYIO 3a/1ady, YAEpKUBATh €€ B MPOILECCE AeATEIbHOCTH;
OTIPEACTIATH 1IeJIM TPOOHOTO ACHCTBHS,

JIENCTBOBATh B COOTBETCTBUU C MPEIJI0KEHHBIM 00pa3liOM, HHCTPYKIIUEH;
OTHOCHUTBCSI CIIOKOMHO K HOBBIM 33JlaHHsAM, K 3aTPyJHEHHUSIM B CBOEH
y4eOHO! AesTebHOCTH, (PUKCUPOBATh 3aTPyIHEHUS;

aHAJIM3UPOBATh CHUTYallMIO NPU BO3HUKHOBEHHMH 3aTpyAdHEHUs (BBIXOA B
IPOCTPAHCTBO pe(IIEKCHH), UCKATh BBIXO;

HPOSIBIISITh UHTEPEC K IMPOBEPKE PE3yJbTAaTOB PELICHUS YYEOHOM 3a1ad, C
IOMOIIbIO YYWUTENsl YCTAaHABIMBATh IPUYMHY BO3HUKILEH OMIMOKU MU
TPYIHOCTH;

OLICHUBATh JAHHOE YMEHUE HA OCHOBE IIPUMEHEHHUS 3TAJIOHA;

IPOBEPATHh MPABUIBHOCTh BBIYMCIEHUS C TOMOLIBIO JAPYroro Ipuema
BBINIOJIHEHUS JIEUCTBHUA.



Cosmecmuas deamenvbHocmsb CIOCOOCTBYET (OPMUPOBAHUIO YMEHMUIA:

e coOmonaTh  TOpaBwia  OOIIEHHWS B COBMECTHOM  JCSTEIBHOCTH:
JIOTOBApUBATHCS,  CIPABEIJIUBO  pacHpelessiTh  paboTy, ONpenemsiTh
HapylUIEHUE TPAaBWJI B3aMMOOTHOILIECHUHN, TIPU YYACTHH YUUTENSI YCTPaHSITh
BO3ZHUKAIOIIME KOH(DIUKTHI.

2 KUIIACC

Yucna u apugpmemuueckue oelicmeust ¢ HUMU

Cotnas. Cuer cotHamu. Harmsmgaoe m3oOpakeHue coTeH. UTeHHe, 3amuch,
CpaBHEHUE, CJIOKEHHE U BEIYMTAHUE KKPYTJIBIX COTEH» (YUCEII C HYJISIMU Ha KOHIIE,
BBIPAXKAIOIINX 11E€JI0€ YHCIIO COTEH).

Yucnosou Jyy.

Cuer cOTHSAMH, JAecCsATKAMHU M eIuHHMIAMU. HarmsgHoe wu3o00pakeHue
TPEX3HAUHBIX 4HCel. YUTeHue, 3anuch, yHOOPSAJOYMBAHWE W  CpPAaBHCHHUE
TPEX3HAYHBIX YUCEJI, UX MPEACTABICHUE B BUAE CYMMBbI COTEH, IECATKOB U €IUHHUI]
(mecsaTuuHbIi cocTaB). CpaBHEHHE, CIIOKEHHE M BBIYUTAHHUE TPEX3HAYHBIX YHCEIL.
AHanorusi MeXJIy JACCATUYHOM CHCTEMOM 3allUCu TPEX3HAYHBIX YHCET |
JIECATUIHON CUCTEMOU MEP.

KoHcTpyupoBaHue u3 najodex (CruyYeK) YUCIOBBIX PABEHCTB.

Pacnonoxxenne oOBEKTOB B 3aJaHHOM MOpPsAKE (BO3pacTaHHsl, yObIBaHHS).
CocrapiieHHE Ha YUCIOBOM JIyde MOJCIICH YIOPsI0YMBaHHS 0ObEKTOB.

[IpuemMbl yIpoIeHUsT YCTHOrO cyeTa (CI0KeHHE, BBIYUTAHHE) C MOMOIIIBIO
JIOTIOJTHEHUS IO KPYTJIOr0 YMCIA, CBA3EH MEXIY KOMIIOHEHTAaMU U Pe3yJibTaTaMHu
CIIO)KCHUS ¥ BBIYMTAHUS.

[Tpuemsr BoccTaHoBIeHUS U(DP, CKOOOK, 3HAKOB apU(PMETHUECKHUX JTCHUCTBUN
MIpY CPAaBHEHUH, CJI0KEHUM Y BBIYMTAHUHN YUCEII U BEJIUYHH.

['paduueckas wmHTEepHpeTalds YMHOXCHHS U jAcieHus. CBs3b MEXIy
KOMITOHCHTaMHU U PE3yJIbTaTaMU YMHOXKEHUS U ICTICHUS.

Jlenmutenu u KpaTHbIE, UX pacro3HaBaHUE. YeTHBIC U HEYETHBIC YUCIIA.

BeiBenenue dYacTHbIX ciaydyaeB yMHOXkeHMs u geneHus ¢ 0 wum 1.
HeBo3moxxHocTh aenenus Ha 0.

bykBenHas 3amuck U rpaduyueckas Mojenab (IMIPSIMOYTOJbHHUK) B3aUMOCBSI3H
KOMITOHEHTOB U PE3yJIbTaTa JCUCTBUN YMHOXKEHHUS U JCICHHUS.

[TopsAiOK BBIMTOTHEHUS] AEWCTBUUA B YKCJIOBOM BBIPAXKEHUH, COAECPKALIEM
JEeHUCTBUS CIIOKEHUS 1 BBIYMTAHUA (CO CkoOkamu/6e3 ckobok) B mpeaenax 100 (mo
Tpex u 0ojiee ACHCTBH); HAXOXKISHHUE €T0 3HAUCHHMS.

Tricsiua, ee rpadudeckoe nzodpaxxkenue. CiokeHHEe U BBIYUTAHHUE B TIpeJieaax
1000. YcTHOE ciokeHue, BBIYUTAHUE, YMHOKEHUE U JICJICHUE YKCEN B MpeIeiax
1000 B ciyuasx, CBOAUMBIX K AercTBUAM B mipenenax 100.

JleneHue ¢ ocTaTkoM.

Texcmosvle 3a0a4u



OnpeneneHue CXOACTBA W pa3auyMs 3aJad Ha Pa3sHOCTHOE U KpaTHOE
CpaBHEHHUE.

3aaun Ha HAXOXKACHUE «3alyMaHHOIO YUCIIay.

CocraBHble 3aaun B 2—4 neiicTBUA Ha Bce apu(METHUYECKHE ACUCTBUS B
npenenax 1000.

[TocTpoeHne cxeM K cocTaBHBIM 3amadyaM. llocTpoeHne pasHbIX CIOCOOOB
pelieHusl 3alaud Ha OCHOBE €€ aHallh3a, COCTABJICHHWE IUIaHa PEIICHHs 3aJadH.
Pemrenue 3aay 1o miuany, KOMMEHTUPOBAHHUE PELICHUSI.

3anaun ¢ OyKBEHHBIMU JAHHBIMHU.

3ajaul ¢ HENOJHBIMM WU HEKOPPEKTHBIMH (OPMYJIUPOBKAMH, 3alayd Ha
BHUMAaHUE. Y CTPAHEHHE MHUMBIX IIPOTHUBOPEUHN.

[TocTpoenne mopeneit (pUCYHKOB, cxem, TaOiwil, rpadoB) HECTaHIAPTHBIX
3a7a4. AHaJINU3 3a71a4, BEIIBH)KEHHE U 000CHOBAHHE THUIIOTES.

IIpocmpancmeennvie omnowienus u ceomempuyeckue gucypul

[TapayenbHbIe U IEPECEKAOIIMECS MPSIMBIE.

[enmouku. Iloctpoenne Touyek W JUMHUK Ha Kietyarod Oymare. Urpsl-
7aOUpHUHTHI, 00BOIKa (PUTYp, MPOKIAABIBAHUE MAPIIPYTOB.

[Imockocte. Yrom. IlpsMoi, ocTpeiii M Tynou yrubl. lleprnieHaukyssipHbie
IpsIMBIE.

BrIsiBIIEHME CBOWCTB NPSAMOYTOJIBHUKA U KBaApaTa.

Pacno3naBaHue JIOMaHONl JUHUM W MHOIOYTOJbHUKA. BBIYMCIIEHHE IHHBI
JIOMaHOW ¥ EPUMETPA MHOTOYTOJIbHUKOB.

Kpyr 1 OKpy>KHOCTb, UX LEHTP, panuyc, nuamerp. Llupkyns. BeruepunBanue
Y30POB U3 OKPYKHOCTEH C MOMOILBIO HUPKYJIA.

KonctpyupoBanue Quryp n3 nagodex (CuyeK).

CocrtaBnenue Guryp u3 yacteit u pazdouenue Guryp Ha 4acTH.

OObeauHEeHNE U IEpPECEUeHNE TEOMETPUUECKUX QUryp.

[Tnomanu ¢puryp, COCTaBIEHHBIX U3 IPSIMOYTOJILHUKOB U KBaJIpaTOB.

Ob6veM reomerpuueckoit ¢urypsl. Enununel  oO0bema (KyOmueckuii
CaHTHMETpP, KyOW4YeCKuid AeIMMeTp, KyOM4ecKnid METp) U COOTHOIICHUS MEXIY
HuMH. OO0BbEeM MPSIMOYTONBHOTO Tapajuieienunena, oobeM KybOa. BrisBienue
CBOMCTB MPSIMOYTOJIBHOTO Napajuieienunea U Kyoa, HOCTPOEHUE UX Pa3BEPTOK U
MoJIeJIeH, BEIUUCICHHE 00beMa U TUIOIIA U [TOBEPXHOCTH.

HaGnronenue KpacoTbl MaTeMaTHYECKUX OOBEKTOB B OKPYXKAIOIIEM MHUpPE
(3epkasibHasi CHMMETpUsI, IepeHoc, pax OudoHayum).

Benuyuner u 3aeucumocmu mesxircoy Humu

3aBUCHUMOCTh pe3yJbTaTa H3MEpeHHus OT BblOOpa Mepku. ClloKeHHEe U
BbluMTaHUE BeanuuH. HeoOxonuMocTh BbIOOpa €IMHON MEpKH IpH CPaBHEHMUHU,
CJI0’K€HUU Y BBIYMUTAHUH BEJIMYUH.

ITouck 3aKOHOMEPHOCTEM. HaOmronenune 3aBUCUMOCTEN MEXTY

KOMIIOHCHTaAMHU M PC3yJIbTaTaMH YMHOKCHHA U OCIICHUA.
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dopmyna TIOMAAM TPSAMOYrojibHMKa: S = a - b. ®opmyna oObema
IpSIMOYTOJIBHOTO Mapajuienenunena: V =(a - b) - c.

Aneebpauueckue npeocmagieHus

Urtenue u 3aniuch OyKBEHHBIX BBIPAKEHUM, COACPKALUX IEUCTBUS CIOKEHUS,
BBIUMTAHUS, YMHOKEHUSI M JieTieHus1 (co ckoOkamu u 0e3 ckoOok). Brrumcienue
3HAYEHWN MTPOCTEUINTNX OYKBEHHBIX BEIPAKCHHM MTPH 3aJaHHBIX 3HAYCHUSIX OYKB.

3anuch B3aMMOCBSI3M MEXKAY YMHOXEHHEM U JCJICHHEM C IOMOIIBIO
OyKBEHHBIX paBeHCTB BHIaa -b=c,b-a=c,c:a=b,c:b=a.

O6006m1eHHas 3anuch cBOUCTB 0 1 1 ¢ momolpio OyKBeHHBIX opmyit: a - 1 =
l-a=a;a-0=0-a=0;a:1=a;0:a=0wu ap.

OO0o0mmeHHast 3amUCh CBOWCTB apU(PMETHUECKUX JEHCTBUH C MOMOIIBIO
OyKBEHHBIX (DOPMYI.

VYpaBHeHus Buga a - X = b, a : X = b, X : a = b, pemaeMble Ha OCHOBE
rpadguieckoit Moenu (mpsiMoyroibHUK). KoMmMeHTHpOBaHME pellieHrs ypaBHEHUN.

BrisiBneHHEe 3aKOHOMEPHOCTEH B MOCTPOECHHUHM YHUCIOBBIX PSIIAOB, IOUCK
OpONyIIEHHBIX unced. Pemenue uwnciaoBeix pedycoB. BoccranoBinenune B
YHUCIOBBIX pedycax mudp, 0003HAYCHHBIX OYKBaMH.

Mamemamuueckuil A3bIK U d1eMEeHMbL JIO2UKU

Hcnonb3oBanne OYKBEHHBIX PABEHCTB [ 000CHOBAHUS CYKJICHU.

3amauyn  JIOTMYECKOTO XapakTepa U cmocoObl ux pemieHus. I[lepedop
BapUaHTOB Ha OCHOBE MPOOHOTO neicTBusA. CHCTeMaTHYeCKHi mepe0op BapUaHTOB
(mo mpaBuiny). Ilepebop BapmaHTOB ¢ BBEACHHUEM OTpaHWUYCHHM. «Marmdeckuit
KBaJIpaT.

3HaKOMCTBO ¢ psgoM U crnupanplo DubOoHauuM, HAXO0KIACHHE HUX B
OKpPY’KaroIlleM MUpE.

Paboma ¢ mamemamuueckou ungpopmayuen u ananuz OaGHHbIX

VYnopsinoueHnnslii nepe6op BapuantoB. Ceru nunuit. [lytu. JlepeBo
BO3MOKHOCTEM.

Omneparnusa. OOBEKT U pe3ybTaT ONepalru.

Onepanuu Hax Kypcamu, ¢urypamu, uuciamu. lIpssmeie u oOpaTHBIC
onepanuu. OTbICKAHWE HEU3BECTHBIX: OOBEKTAa OINEpalvy, BbHITOJIHIEMON
omnepaunuu, pe3yiabTaTa onepanuu.

[Iporpamma  neiictBuid. Anroput™m. JIMHElHHbIE, pa3BETBICHHBIE W
HUKJINYEeCKUe anropuTMbl. COCTaBlIEHHE, 3allMCh W BBIMIOJIHEHUE aJITOPUTMOB
Pa3JIMYHBIX BUJIOB.

COop u mnpencraBieHue WHGOPMAIMM B CIPABOYHUKAX, SHIIMKIONETUSX,
WHTEPHET MCTOYHHMKAX O MPOJODKUTEIBHOCTH >KU3HU PA3JIMYHBIX JKUBOTHBIX U
pacTeHul, X pa3Mepax, COCTaBJICHUE MO MOJYYEHHBIM JIaHHBIM 3aJad Ha BCE
YyeThlpe apumeTHyeckux JEWCTBHUS, BBIOOp JIyUYIIUMX 3a7a4 W COCTAaBJICHUE
«3alayHHKa KJIaccay.
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baszosvie nocuueckue oeticmeus Kak 4acTh MO3HABATEIBHBIX YHUBCPCAJIbHBIX

y4eOHBIX IeUCTBUI cIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHIA:

HaOJTI0/IaTh MAaTEMAaTHICCKUE B3aUMOCBSI3M U OTHOIIICHUS (Y4aCTh-IIEJI0E,
OoJIbIlIe- MEHBIIIE) B OKPYIKAIOIIEM MHUPE;

XapaKTepu30BaTh HA3HAUCHUE M UCIIOJIb30BATh MTPOCTEHIIIHE
U3MEPUTEIIbHBIC TPUOOPHI (CAHTUMETPOBAS JICHTA, BECHI);

CPaBHHMBATh IPYIIBI 00BEKTOB (YMCEN, BEJTMYHH, BRIPAKCHHM,
TCOMETPHUYCCKHUX (PUTYP) TIO CAMOCTOSTSIIBHO BEIOPAHHOMY OCHOBAHHIO;
pacrtpenensTh (kiaccuuIupoBaTh) 0OBEKTH (YHCIIa, BETMYHHEI,
reOMeTpUIECKUe (QUTYPHI, BEIPAKEHHUS, TSKCTOBBIC 3a/1a4d B OJTHO JCHCTBHC)
Ha TPYIIIIGI,

0oOHapyXUBaTh MOJICIIA TEOMETPUUECKUX (PUTYp B OKPYXKAIOIIIEM MHPE;
BECTH MOWCK Pa3IMYHBIX PEIICHUI TEKCTOBOM 3a/1auu (pPacueTHOM, ¢
TCOMETPHUCCKHUM COJICPIKaHUEM );

OIPEACIIATH OPSAAO0K BBHITTOJIHEHUS JCHCTBHIA B YMCIOBOM BBIPKCHUH,
coJiepKaIieM ICUCTBUS CIIOKEHHUS U BEIYUTAHUS (CO CKOOKaMu/0e3 CKOOOK);
yCTaHABIIMBATh COOTBETCTBUE MEK/y MAaTEMaTHUYECCKUM BBIPAKEHUEM H €T0
TEKCTOBBIM OTIICAHHUEM;

OIOMPATh IPUMEPHI, TIOJITBEPIKIAIOIIIE CY)KICHUE, BBIBO, OTBET.

Paboma c¢ ungopmayueri Kak dYacTh TI03HABATEIbHBIX YHHUBEPCAJIBHBIX

y4eOHBIX EUCTBUI CIIOCOOCTBYET (DOPMUPOBAHUIO YMEHUI:

U3BJIEKATh U HUCTOJIH30BaTh HH(POPMAIINIO, TPEJICTABICHHYIO B TEKCTOBOMH,
rpadgudeckoit (pUCyHOK, cxeMa, Tabnuia) hopme, 3ar0THATh TaOIHIIBL;
yCTaHaBJIMBATh JIOTUKY TIepebopa BapHAHTOB JIJIsl PEIICHUS MTPOCTEHIIINX
KOMOWHATOPHBIX 3a/1a4, BEITIOJIHATH ITepeOOp BApHAHTOB HA OCHOBAHHUH
YCTaHOBJIEHHOMW JIOTHKWU;

JOTIOJTHSITH MOJIENN (CXEeMbl, N300pa’KeHHUs) TOTOBBIMU YHCIIOBBIMU
JTAHHBIMH.

Kommynuxamusenvie yHusepcanvuvie yueOnvie Oelicmeus CIOCOOCTBYIOT

bopMHUPOBAHUIO YMEHUI:

KOMMEHTHPOBATH X0/ BEIYHCIICHUH;

OOBSICHATH BBIOOP BETMUMHBI, COOTBETCTBYIOIICH CUTYaIlUH U3MEPCHUSI,
COCTaBJISITh TEKCTOBYIO 33J1a4y C 3aJaHHBIM OTHOIIEHUEM (TOTOBBIM
perieHneM) mo oopasiry;

UCIIOJIb30BaTh MATEMATHICCKUE 3HAKA U TCPMUHOJIOTHIO JUTSI OITUCAHMSI
CIOXKETHOW CUTYaIluu; KOHCTPYHPOBAHUS YTBEPKICHUH, BHIBOJIOB
OTHOCHUTEIILHO JJAHHBIX O0BEKTOB, OTHOIICHHS,

Ha3bIBaTh YMCIIA, BETMYUHBI, TeOMETpUUeCKHe (PUTYpHI, 00Ia1aro1me
3aJJaHHBIM CBOHCTBOM;

3aIlMChIBaTh, YUTATH YUCIIO, YUCIIOBOE BBIPAKECHUE; IPUBOIUTH IIPUMEPHI,
WLTIOCTPUPYIOIIHE CMBICT apu()PMETHICCKOTO JICHCTBUS;
KOHCTPYHMPOBATh YTBEPKJICHHUS C HCIIOIH30BAHUEM CJIOB «KAXKIBIN», «BCEY.
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Pezynamusnvie  ynugepcanvHvie  yyebHble — Oelicm8us  CIIOCOOCTBYIOT

(hOpMHPOBAHUIO YMEHHUIA:

CJIEJIOBATh YCTAHOBJICHHOMY IPABUITY, IO KOTOPOMY COCTABJIEH PSIJT YUCEIL,

BEJTUYMH, TEOMETPUUECKHUX (QUTYD;

OPraHU30BbIBATh, YYaCTBOBATh, KOHTPOJIMUPOBATh X0/ U PE3YJITAT HAPHOU

paboThI ¢ MATEMAaTUYECKUM MaTEpUATIOM;

MIPOBEPATH MIPABWIBHOCTH BBIYUCIICHUS C TOMOIIBIO APYTrOro nprueMa

BEITIOJTHCHUS IEHCTBHSI, 0OPATHOTO JCHCTBUS;

HaXOJUTh C TOMOIIbIO YUUTENSI IPUYUHY BO3HUKIIIEH OMMOKN U TPYIHOCTH.
Cosmecmuas desmenbHOCMb CTIOCOOCTBYET (DOPMHUPOBAHUIO YMCHHIA:

MPUHUMATH TIPAaBHJIa COBMECTHOM JIEATEIHHOCTH MPHU padoTe B Mapax,

rpyImnax, COCTaBJICHHBIX YUUTEIEM WIM CAMOCTOSITENBHO;

y4acTBOBaTh B APHON U IPyNIOBOM paboTe C MAaTEMATUYECKUM

MaTepuaioM: 00CyKIaTh 1IeJb AESITEIbHOCTH, X0 pabOThI,

KOMMEHTHUPOBATh CBOU JIEUCTBUS, BBICIYIIMBATh MHEHHUS IPYTUX

YYaCTHUKOB, TOTOBUThH MIPE3EHTALNIO (YCTHOE BBICTYIJIEHUE) PELICHUS WU

OTBETA;

pemarb COBMECTHO MAaTEMATHYECKHE 3aa4l ITIOMCKOBOTO U TBOPYECKOTO

xapakTepa (OnpeesnsaTh C HOMOLIBIO U3MEPUTENIbHBIX HHCTPYMEHTOB JIJIMHY,

ONPENEIIATh BPEMS U MPOJAOJDKUTEIIBHOCTD € IIOMOIIBIO YaCOB; BBIITOIHATH

IPUKUIKY U OLIEHKY pe3yibTaTa IeUCTBUI, U3MEPEHUH);

COBMECTHO C YUHUTEJIEM OLEHUBATh PE3yIbTAThI BHIIIOJIHEHUS 00LIEi paOOTHI.
Paboma ¢ ungopmayueri kax YacTh TI103HABATEIbHBIX YHUBEPCAIBHBIX

y4eOHBIX EUCTBUI CITOCOOCTBYET (DOPMUPOBAHUIO YMEHUI:

YUTATh HH(POPMAIIHIO, IIPEJCTABICHHYIO B Pa3HbIX (popmax;

U3BJICKATh U MHTCPIIPETUPOBATh YHCIIOBBIC JAHHBIC, PE/ICTABJICHHBIC B

TabynIe, Ha JUarpaMMe;

3aITOJTHATH TAOJIHUIIBI CIIOKCHHSI K YMHOXKEHUS, JIONOJHATh JAaHHBIMU YEPTEK;

yCTaHABJIMBATh COOTBETCTBUE MEKIY PA3IMUHBIMU 3aIMCSIMU PEIICHUS

3a1a4M;

WCII0JIB30BATh JOIOJHUTEIIBHYIO TUTEPATYPY (CIIPAaBOYHHMKH, CIIOBAPH) JIJIS

YCTaHOBJICHHSI M IIPOBEPKU 3HAUCHUS MaTEMAaTHUYSCKOTO0 TePMHUHA (TIOHSITHS ).
Kommynuxamusnvle ynusepcanvhnvle yueOHvle Oelicmeéusi CIOCOOCTBYIOT

bopMHUPOBAHUIO YMEHUIA:

HCII0JIb30BaTh MAaTEMATUYECKYI0 TEPMUHOJIOTHIO JIJIsI ONUCAHUSI OTHOIICHUM
U 3aBUCUMOCTEH;

CTPOUTH PEUEBBIC BHICKA3bIBAHUS I PEUICHUS 3a]a4; COCTaBISATh
TEKCTOBYIO 3a7a4y;

OOBSACHSITH Ha PUMEPAX OTHOIICHUS «OOJIbIIIE/MEHBIIIE Ha ...)»,
«OOJIBIIIC/MEHBIIIE B ... pa3», «PaBHOY;

HCII0JIb30BaTh MATEMATUYECKYIO0 CUMBOJIMKY JIJIsl COCTABJICHUS YUCIOBBIX
BBIPAKCHU;
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® BBIOMPATH, OCYIIECTBISATH MEPEXO]] OT OJHUX €IUHUI U3MEPEHUS BEIIUUUHBI
K JIPyTUM B COOTBETCTBHUM C MIPAKTUYECKON CUTYyaIUEH;
® Y4YacTBOBATh B OOCYKJIEHUH OIIMOOK B XOJI€ U PE3YJIbTATE BHINOIHEHUS
BBIYUCJICHUS.
Pecynamuenvie  ynueepcanvnvie  yueOHnvle  Oeiicm@us  CIOCOOCTBYIOT
(bOpMHPOBAHUIO YMEHHUIA:
® TIPOBEPATH XOJ U PE3YJbTAT BHIIIOJIHEHUS ICUCTBUS;
® BECTH MOUCK OMIMOOK, XapaKTEPU30BATh UX U UCIIPABIIATE;
e (opmynupoBaTh OTBET (BBIBO), TOATBEPKIATH €TI0 OOBICHCHHEM,
pacueramu;
® BBIOMPATH U UCIIOJIH30BATH PA3IUUYHBIC TPUEMbI IPUKUJIKH U TIPOBEPKU
MPAaBWIBHOCTH BBIUYUCIICHHS; TPOBEPSATH MOJTHOTY U MPABUIBHOCTh
3aroJHEHUs TaOJIHIL CIIOKEHUS, YMHOKEHHUSI.
Coemecmuas dessmenbHOCmb CIOCOOCTBYET (POPMUPOBAHUIO YMEHUI:

npu paboTe B TPYIIIIE WK B TIape BHITIOIHATH MPEJIOKCHHBIC 33/ TaHUS

(HaxoJUTh pa3HbBIC PEHICHUS; OMPEACIATH C TOMOIIBIO ITU(POBBIX U

aHAJIOTOBBIX PUOOPOB, U3MEPHUTEIHLHBIX HHCTPYMEHTOB JIJTUHY, Maccy,

BpeMsi);

® JIOTOBApPUBATHCS O PACIIPEIACICHUH 00S3aHHOCTEH B COBMECTHOM TPY/E,
BBITIOJTHSATH POJIM PYKOBOJIUTEIS, TOAYMHEHHOTO, CACPKAHHO IPUHUMATH
3aMey4aHusl K CBOEH padoTe;

® BBINOJHITH COBMECTHO MPUKUAKY U OIICHKY pPe3yJibTaTa BBITOJHCHUS

o0111eit paboThI.

3 KUIIACC

Yucna u apugpmemuueckue 0eticmeusi ¢ HUMU

Cuer ThicAuamMu. Pa3psapl M KilacChl: KJIAcC €IUHUI], KJIAcC ThICSY, KJIacc
MWUIMOHOB W T. JA. Hywmepauus, cpaBHEHHE, CIOXKEHHE U BBIYUTAHUE
MHOro3HauHbix yucen B mpemenax 1 000 000 000 000. IIpencraBneHue
HATYPaJIbHOTO YHCJIa B BUI€ CYMMBI Pa3psIHBIX CIaracéMbIX.

OOwuii ciryyail yMHOKEHHSI MHOTO3HAYHBIX YHCEN.

[Topsinok neWcTBUH B YKMCIOBOM BBIPAKEHUHM, 3HAUYEHHUE YHCIOBOTO
BBIPKEHUSI, COACPIKAIIET0 HECKOJIbKO JEUCTBUH (CO CKOOKamu/06e3 CKOOOK), ¢
BbruncieHusaMu B pegenax 1 000 000 000 000.

AKTyanu3anusi CBOMCTB apHU(pMETUUYECKUX JAEHUCTBUH M B3aMMOCBS3EH HX
KOMIIOHEHTOB.

[TpoBepka mpPaBMIBHOCTH BBIIIOJIHEHUSI JCHCTBUM € MHOTO3HAYHBIMU
quCclIaMU, pe3yJibTaTa BbIUMCICHUS (IIPUKHUIKA UM OLEHKa pe3yJjbTaTa, 00paTHOE
JIeCTBHIE, MPUMEHEHHE ATOPUTMA, UCTIONIB30BAHHUE KAIBKYJIISITOPA).

Pumckue udper.

Texcmosbie 3a0auu
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Knaccuduxkanuys npocTeix 3a7a4 U3y4eHHbIX TUIIOB. OOIuii crnocod aHanusza
W pelIeHUs] COCTAaBHOM 3ajaud. 3aJjayd Ha HAXOXKJICHHE YHUCEN M0 UX CYMME U
Pa3HOCTH.

lIpocmpancmeennvle omHoulenuss u 2eomempuieckue Gueypvl

[IpeoOpazoBanue ¢uryp Ha 1iockoctd. CumMMeTpusi GUryp OTHOCHUTEIHHO
npsiMoi. @urypsl, uMeronme ocb cuMMeTpun. [locTpoeHrne CHMMMETPUYHBIX (UTyp
Ha KJIeT4yaTon Oymare.

[IpssMOyTOJIBHBIN TTapaJIeenuIea, Ky0, IX BEpIINHBI, peOpa 1 TpaHHU.

Benuuunwsl u 3a6ucumocmu mesncoy Humu

[lepemennasi. BeIpaxxeHue ¢ TMEpEeMEHHON. 3HAYEHUE BBIPAKECHUS C
nepemeHHon. Gopmyra.

dopmyIIsl IOMIAAN U TIEpUMETpa MpsIMOyToJbHUKa: S=a - b, P=(a+b) - 2.
dopmyIibl IUIOIIAIA U IEpUMETpa KBaapata: S=a - a, P=4 - a.

dopmyna oObemMa TPSIMOYTOJBHOTO Mapaienenunena: V. = a - b - c.
dopmyna oobema kyba: V=a - a - a.

dopmyna mytd s = v - t U ee a”Haynoru: gopmyna croumoctu C = a - X,
dbopmyra paboTel A =W * t ¥ Ip., ©X 0000IIEHHAS 3aMICh C TIOMOIILI0 (POPMYITHI a
=b-c.

HaGnronenue 3aBucuMocTedl MexAy BeIMYMHAMH, HX (PUKCHpOBaHUE C
MTOMOIIBIO Ta0IUI U popMy.I.

[Toctpoenue Tabmuiy mo ¢popMmynaM 3aBUCUMOCTEH B POPMYI 3aBUCUMOCTEH
1o TabJauIaMm.

Cucremaruszanus OTHOUIEHWN MEXKIYy €AWHULAMH BpeMeHH. (CpaBHEHHE,
CJI0’KEHHUE Y BBIYMTAHUE €IUHUI] BPEMEHHU.

Aneebpauueckue npedcmagieHus

dopmyna fmeneHus ¢ octaTkoM: a = b - ¢ + 1, r < b. YpaBaenue. KopeHpb
ypaBHEHHs. MHO)KeCTBO KOpHEW ypaBHeHHs. COCTaBHbIE YPABHEHUS, CBOISLINECS
K IIEMOYKe MPOCThIX (BUmaa+x=b,a—x=b,x—a=b,a-x=b,a:x=b,x:a=
b). KommenTHpoBaHUE perieHns ypaBHEHUNA 0 KOMIIOHEHTaM JICHCTBHIA.

[TocTpoenune Moenei 1eJIeHusl ¢ OCTaTKOM Ha YUCIIOBOM JIyYe.

Mamemamuueckuil 361K U 31eMeHMbl I02UKU

3HAaKOMCTBO C  CHUMBOJIMYECKOM  3aMHChI0O  MHOTO3HAYHBIX  YHUCEJN,
0003HaUEGHHEM HX pa3psAloB U KJIACCOB, C S3bIKOM YpaBHEHUN, MHOXECTB,
NEepEMEHHBIX U (HOpMYJI, H300paKEHUEM TPOCTPAHCTBEHHBIX PUTYD.

BrickazpiBanue.  PacriodHaBaHue — BBICKA3bIBAHUMW,  ONPEICICHUE  MX
UCTUHHOCTH M JIO)KHOCTH. MHOKECTBO. JJIEMEHT MHOXKECTBa. 3HaKU € U €.
3agaHue MHOXKECTBA NEPEYUCIEHUEM €ro JJIEMEHTOB M CBOMCTBOM. Ilycroe
MHOXXECTBO U €ro oOo3HaueHue: (). PaBHbIe MHOXecTBa. J[marpamma Diinepa —
Benna. IlogMuoxkecTBO. 3Haku C u ¢&. IlepeceyeHune MHOXKeCTB. 3HaK ).
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CpoiicTBa nepecedeHuss MHOecTB. O0beanHeHrne MHOKeCTB. 3Hak U. CBoicTBa
00bEeIMHEHUS MHOXKECTB.

IIepemennas. @opmyna.

Paboma ¢ mamemamuueckou ungpopmayuen u ananuz OaGHHbIX
Knaccudukanus 31eMEeHTOB MHOYKECTBA 110 CBOMCTRY.

YnopsiioueHue u cucremMaru3anus nHQopMaIuy B CIIpaBOYHON JTUTEPATYpE.
Pemrenue 3aga4u Ha ynopsiA0ueHHBIN iepeOop BapHaHTOB C MTOMOIIBIO TabJIHUIL

U JIepeBa BO3MOXKXHOCTEM.

ba3zoevle nocuueckue oelicmeus Kak 9acTh IMMO3HABATEIBHBIX YHUBCPCAJIILHBIX

y4eOHBIX IeUCTBUI cIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHIA:

CpaBHHMBATh MaTeMaTHYECKHUE OOBEKTHI (UMCIIa, BEIMUYUHBI, T€OMETPUUECKHUE
(urypeI);

BBIOMpATh IPUEM BBIUMCIICHUSI, BBITIOJIHEHUS ACHCTBUS;

KOHCTPYHUPOBATh reOMeTpHUIECKUe QUTYPBHI;

KJIacCU(UIIUPOBATh O0BEKTHI (UMCIIa, BETMYHHBI, TECOMETPUICCKHE (PUTYPHI,
TEKCTOBBIC 3aJ1a4l B OJIHO JICHCTBHE) 110 BEIOPAaHHOMY IIPU3HAKY;
MPUKUABIBATH pa3Mepbl (PUTYpHI, €€ FIJIEMEHTOB;

MMOHMMAaTh CMBIC 3aBHCHUMOCTEM M MaTEeMaTHMYECKHUX OTHOIICHHH,
OINMMCAHHBIX B 3371a4¢;

pa3auyaTh U UCIIOJIb30BaTh PA3HBIC MPUEMBI U AJITOPUTMbI BBIYMCIICHUSI;
BBEIOMPATHh METOT PEIICHUS (MOICTUPOBAHUE CUTYyAITUH, TIepeOOp BapUAHTOB,
UCIIOJIb30BAaHUE AIITOPUTMA);

COOTHOCHTh Hayajo, OKOHYaHHE, MPOJOJDKUTEIBHOCTh COOBITUS B
MPAKTUUYECKON CUTYAIUH;

COCTaBJIATh PSJ uncell (BEUYMH, BBIPAXKEHUM, TreOMETPpUUYECKUX (UTyp) I10
CaMOCTOSITEIILHO BEIOpaHHOMY TIPABUIIY;

MOJICITAPOBATH MPEITOKECHHYIO MPAKTUYECKYIO CUTYaLIUIO;

yCTaHABJIMBATh  TOCICIOBATEIBPHOCTh  COOBITHH, JIEWCTBHA  CHOKETa
TEKCTOBOM 3aJa4H.

Paboma ¢ ungopmayueri xak dYacTh TMO3HABATEIbHBIX YHHBEPCAIBHBIX

y4eOHBIX IeUCTBUN CIOCOOCTBYET POPMUPOBAHUIO YMEHHIA:

YUTaTh MHPOPMALIHIO, IPEICTABICHHYIO B PA3HBIX (JOpMax;

U3BJIEKaTh M HHTEPIPETUPOBATH YHUCIIOBBIC JaHHBIC, IPEICTABICHHBIE B
TabuLe, Ha JUarpamMmme;

3aMOIHSATH TaOIUIIbI CIIOKEHHSI U YMHOKEHUS, TOMOJIHATh JaHHBIMU YEPTEXK;
YCTaHaBJIMBAaTh COOTBETCTBUE MEXAY PA3JMYHBIMU 3alHCSIMH PELIEHUS
3aJa4y;

UCIIOJIb30BaTh JOMOJHUTENbHYIO JIUTEPATypy (CIIPAaBOYHHUKH, CIOBApH) IS
YCTaHOBJIEHMSI U TPOBEPKU 3HAYEHUS] MATEMATUYECKOT0 TepMHUHA (TTOHSTHS).

Kommynuxamusnvie yHusepcanvhvie yueOnvie Oelicmeus CIOCOOCTBYIOT

bopMHUPOBAHUIO YMEHUIA:
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UCII0JI30BaTh MATEMAaTHYECKYI0 TEPMUHOJIOTHIO JUJISl ONMCAHNUS OTHOLIEHUI
U 3aBUCUMOCTEH;

CTPOUTh pPEYEBbIC BBICKA3BIBAHUS JJIA PEIICHHS 3a7a4d; COCTaBJIATh
TEKCTOBYIO 3aa4y;

OOBSICHAT, Ha TpUMEpax OTHOIICHUSA «OOIbIIe/MEHbIIE Ha ...»,
«OOJIbLIIE/MEHBIIIE B ... Pa3y», «PABHO;

UCII0JIB30BaTh MAaTEMaTUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS YHCIOBBIX
BBIPAKCHU;

BBIOMPATH, OCYIIECTBIIATh EPEXO OT OJHUX €AUHUI] U3BMEPEHHUS BETUUHHbI
K IPyTHM B COOTBETCTBHUH C IPAKTUYECKON CUTYAIUEN;

y4acTBOBaTh B OOCYKJI€HHU OIIMOOK B XOJ€ M PE3yJbTaTe BBINOJHEHUS
BBIYHCIICHUS.

Pezynamusnvie  ynugepcanvHvie  yyebHble  Oeticm8us  CIIOCOOCTBYIOT

(hOpMHPOBAHUIO YMEHHUIA:

MIPOBEPATH XOJI U PE3YJIBTAT BBHITTOJTHCHUS JICHCTBUS;

BECTH MOKCK OITMOOK, XapaKTEePHU30BaTh UX U UCIIPABJIATH;,

dbopmynupoBath OTBET (BBIBOJ), IIOATBEPXKIATh €ro OOBSICHEHUEM,
pacueramu;

BBEIOMPATh W WCIOJB30BAaTh PA3INYHBIC MPUEMBbI NMPUKHUIKH W TPOBEPKHU
MPaBUIBHOCTH  BBIUMCICHUS;, TPOBEPATH IOTHOTY W  MPAaBHIBHOCTH
3aImOTHEHUS TaOJINIT CJI0KECHUS, YMHOKCHHSI.

Coemecmuas desmenbHOCmMb CIOCOOCTBYET (POPMUPOBAHUIO YMEHU:

npu paboTe B TPYyNIE WA B IMape BBHIMOIHATH MPEIIOKCHHBIC 3aaHMs
(HaxOUTh pa3HbIC PEIICHUS; OINPEACTATh C TIOMOIIbI0 HHU(POBBIX U
aHAJIOTOBBIX TPUOOPOB, H3MEPHUTEILHBIX WHCTPYMEHTOB JIMHY, MAaccy,
BpeMsi);

JIOTOBApUBATHCS O pacHpelesieHnd OO0sS3aHHOCTEM B COBMECTHOM TpYIE,
BBITIOJIHATh POJIM PYKOBOAMTENS, MOAYMHEHHOTO, CIACP)KAHHO NMPHUHHMATH
3aMeuaHus K CBOCH paboTe;

BBITIOJTHATH COBMECTHO TIPUKUIKY W OICHKY pe3yJbTaTa BBIIOIHCHHS
o011eit paboThI.

4 KUIIACC

Yucna u apughpmemuueckue oeucmeus ¢ HUMU
OueHKa ¥ MPUKUAKA CYMMBI, Pa3HOCTH, POU3BEAECHUS, YACTHOTO.
Usmepennuss u  apobu. HemocTtaToyHOCTh HATypalbHBIX 4YHMCEN IS

NpakTHUYeCcKuXx u3MepeHuil. [loTpeOHOCTh MPaKTUYECKUX HM3MEPEHHH  Kak
VCTOYHUK PACIIUPEHHUS IOHATHUS YUCTIA.

Homu. IIpoueHr.
Hpobu. HarmsgaHoe wuzoOpaxkeHue ApoOel ¢ IMOMOIIbI0 T€OMETPHUYECKUX

¢uryp u Ha uncinoBoM ayye. CpaBHeHUE IpoOeil ¢ OAMHAKOBBIMU 3HAMEHATESIMU
U 1po0elt ¢ OAMHAKOBBIMU YHCTUTENAMU. Jenenne u apoou.
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Tpu Tuna 3agay Ha yacTu (OpoOH): HAXOXKICHUE YaCTH YUCIIA, YUCTA 110 €ro
YacTM M 4YacTH, KOTOPYIO OJHO YHMCIIO COCTaBiII€T OT apyroro. Haxoxnenue
IPOLIEHTA OT YKCJIA U YKCIIA TI0 €r0 MPOLEHTY.

CrosxeHue 1 BbIYMTaHUE ApoOe ¢ OJMHAKOBBIMU 3HAMEHATEISIMHU.

[TpaBusibHbIE M HempaBuibHBIE JpoOu. CmemaHHble Opodu. Brinenenue
IEJION YacTu HempaBuibHOU apoOu. [IpencraBneHne cMmemanHOW IpoOH B BHE
HenpaBWiIbHOM ApoOu. CrokeHWe W BBIUMTAHHWE CMEIIAHHBIX Jpo0ed (¢
OJIMHAKOBBIMH 3HAMEHATEIIMHU APOOHOM YaCTH).

[TocTpoeHue 1 UCIONIBb30BAaHUE AITOPUTMOB U3YUYEHHBIX CIy4aeB JEHCTBUM C
IPOCTBIMU APOOSIMU U CMEIIAHHBIMU JIPOOSMHU.

Texcmosvie 3a0auu

3amaun Ha CIIOKEHUE, BBIUUTAHUE U PAa3HOCTHOE CPABHEHHUE MPOCTHIX ApoOeit
¥ CMEIIAHHBIX Jpo0eil: aHamu3, MpeACTaBICHHUE HA MOJIEIH;, TUIAHWPOBAHHUE U
3alUCh PELIEHUS; IPOBEPKA PEIICHNS U OTBETA.

Tpu Tuna 3agau Ha JpOOH: HAXOXKJIEHUE YaCTU OT YUCIA, YUCIIA 110 €ro YacTH
U Ipo0u, KOTOPYIO OJTHO YHMCIIO COCTAaBJISI€T OT APYroro. 3aJadd Ha HaXOXKJIEHUE
IPOLIEHTA OT YKCJIA U YKCIIA TI0 €r0 MPOLEHTY.

3ajaul Ha OJHOBPEMEHHOE pAaBHOMEPHOE JIBJKEHUE JIByX OOBEKTOB
(HaBcTpedy Apyr Jpyry, B IPOTHUBOIOJIOKHBIX HAIPABICHUSAX, BJOTOHKY, C
OTCTaBaHUEM): OIpPECIICHUE PACCTOSHUS MEXIYy HHMMHM B 3aJaHHBII MOMEHT
BPEMEHU, BPEMEHU B ITyTH JI0 BCTPEUU, CKOPOCTU CONMKEHUS (YAAICHHUS).

3ajmauyn Ha BBIYMCICHUE IUIOMAAM HPSIMOYIOJBHOIO TPEYroJIbHUKA U
iomaaei puryp.

IIpocmpancmeennvie omHowlenus u ceomempuyeckue ucypul

[IpssIMOYTOJIBHBIN TPEYTOJIbHUK, €r0 YIJIbl, CTOPOHBI (KaT€Thl U THIIOTEHY3a),
IJIOLIA/b, CBS3b C MPSMOYTOJIbHUKOM.

PasBepnyThlii yros. CMeXHbBIE U BEpTUKAJIBHBIE yIUIbl. L{eHTpanbHbl yron u
yTOJ1, BHUCAHHBIA B OKPY>KHOCTb.

N3mepenne yrmoB. Tpancnoptup. IloctpoeHne yriioB ¢ MOMOIIBIO
TpaHCIOPTHUpA.

EavHUIBl TUTOIIAAM: KBaApaTHBIA MHWUIMMETpP, KBaJApaTHBIA CAHTUMETP,
KBaJPaTHBIM JE€UUMETp, KBAJAPaTHBIM METp, ap, TEeKTap, COOTHOUICHUS MEXIY
HUMU.

Onenka miomanu. I[IpubnnkeHHOE BBIYMCICHUE IIOMAAEH € MOMOILBIO
NaJETKU.

HccnenoBanue CBONCTB reOMETPUUYECKUX (PUTYP C ITOMOILBIO U3MEPEHUH.

Benuyuner u 3aeucumocmu medxicoy Humu

Enunnnel momaau (ap, rekrap), CKOpocTH (KMJIOMETpPhHl B 4Yac, METPhI B
MUHYTY, METPBI B CEKYH]y); COOTHOILIEHHE MEXAy eauHuuaMu B npeaenax 1 000
000.

dopmyiia MIomaM TPSIMOYTOJILHOTO TpeyrojibHuKa: S = (a - b) : 2.
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[Ixanel. YucnoBoit nyd. KoopauHaTHeiil nyd. PaccTosiHue mMexay TOYKaMH
KOOPJIMHATHOTO JTy4a. PaBHOMEpHOE NBIKEHHE TOYCK M0 KOOPAWHATHOMY JIydy
KaK MOJIeJTb PABHOMEPHOTO JBIKCHUS PEATbHBIX O0BEKTOB.

CkopoCcTh COMIDKEHHUS M CKOPOCTh yJaJeHUsi JBYX OOBEKTOB TIpH
OJIHOBPEMEHHOM PaBHOMEPHOM JIBUKCHUU.

DopMyIIBI CKOPOCTH CONMIKEHUS W CKOPOCTH yHalleHUs: Vv con = vl + v2 u v
yao = vl —v2.

@opMyIIBI  PACCTOSIHUSI MEXKIy JBYMS PAaBHOMEPHO  JABMKYIIUMHUCS
00BbEeKTaMH B MOMEHT BPEMEHH t JIJIsl ABMKEHUSI HaBCTpedy ApyT apyry (d = so —
(vl + v2) - t), B IpOTUBOMONOXKHBIX HampaBieHuax (d = so + (vI + v2) - t),
BIOTOHKY (d = so — (vl —v2) - t), ¢ orctaBanuem (d = so — (V1 — v2) - t). Dopmyna
OJTHOBPEMEHHOTO ABMKEHUS S = V c6m - t BeTp.

Koopaunarseriii yron. ['padux npmxenus.

HaGntonenue 3aBucuMocTed MEXay BEIMYUHAMH W MX (DUKCUPOBAHHE C
nomoiplo ¢opmyn, Tabmui, rpadukoB (aBwkeHus). Iloctpoenue rpadukos
JBWKCHHS 110 opMyJiaM U TaOIHIIaM.

Aneebpauueckue npedcmagieHus

HepaBenctBo. MHoO)kecTBO penieHuid HepaBeHCTBa. CTporoe M HECTPOroe
HEPABEHCTBO. 3HAKU <, >. /[BOIIHOE HEPABEHCTBRO.

Perrenre mpocTednmx HepaBEHCTB HA MHOKECTBE LIETBIX HEOTPUIIATEIBHBIX
YHCell C ITOMOIIBIO0 YUCIOBOTO JTyYa.

Hcrnonp3oBanne OYKBEHHONW CUMBOJIMKHU TSl 00OOIIEHNS U CHCTEMAaTH3aIuu
3HaHUM.

Mamemamuueckuil A3bIK U d1eMEeHMbL JIO2UKU

3HAKOMCTBO C CHMBOJIMYECKHM O0O3HAYCHHEM JOJCH, IpoOei, POIECHTOB,
3aMUChI0 HEPABEHCTB, C 0003HAYCHUEM KOOpPAMHAT HA MPSMON M HA TJIOCKOCTH, C
SI3BIKOM JIMarpamm U rpaukoB.

Paboma ¢ mamemamuueckou ungpopmayueti u aHaru3 OAGHHLIX

KpyroBeie aumarpamMmpl, TpaduKkd JBWKCHHS: YTCHHE, aHAIN3 |
WHTEPIPETANS JaHHBIX, TOCTPOSHUE.

PaGota c TekcToM: mMpoBepKa IMMOHWMAHHWS, BBIJCICHUE TJIABHOW MBICIH,
CYIIECTBEHHBIX  3aMEYaHUM W WUIIOCTPUPYIOIIUX  UX  [PUMEPOB;
KOHCIIEKTHPOBAHUE.

KomupoBanne wu300pakeHHs C TOMOINBIO 3amucu koopamHat. Co3maHue
N300pakeHMi Ha OCHOBE KOJIa.

bazosvie  nocuueckue u uccnedosamenvckue  Oelicmeus Kak — 4acThb
MO3HABATENIbHBIX  YHHUBEPCANBHBIX  Y4YEOHBIX  JEUCTBUM  CHOCOOCTBYIOT
bopMHUPOBAHUIO YMEHHUIA:

® OpHUEHTHPOBATHCA B  M3YUYCHHOM  MaTeMaTHYECKOM  TEPMHUHOJIOTHH,
HCIIOJI30BATh €€ B BHICKA3bIBAHUSX U PACCYKICHUSX;
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® CpaBHMBAaTh MaTeMAaTUYECKUE OOBEKTHI (UMCIIa, BEIMUMUHBI, TEOMETPUUECKHE
¢urypsl), 3anMChHIBaTh NPU3HAK CPABHEHUS;

e BHIOMpPATH METOJ PEUICHUS MaTEeMaTHYECKON 3aaaud (aIroput™m JIEHCTBUSA,
IPUEM BBIYMCIICHHS], CIOCOO pelIeHus, MOAECIUPOBAHUE CUTYallUH, Iepedop
BAapUAHTOB);

e OOHapyXuBaThb  MOJEIM  H3YYEHHBIX TE€OMETpUYECKUX  (uryp B
OKpPY’KaroIlleM MUPE;

® KOHCTPYMpPOBaTb TIE€OMETPUYECKYIO (QUIypy, O00JaJaronlyo 3aJlaHHbIM
CBOMCTBOM (OTpE30K 3aJaHHOW JUIMHBI, JOMaHas OIpPEIEICHHON [JIMHBI,
KBaJIpaT C 33JJaHHBIM IEPUMETPOM);

® KJacCH(PHUIMPOBATH OOBEKTHI IO 1—2 BHIOPAHHBIM MPU3HAKAM;

® COCTaBJIATh MOJIEIb MATEMaTHYECKOW 3a/auu, MPOBEPATh €€ COOTBETCTBUE
YCIIOBUSIM 3aJ1auu;

® OIpEAENATh C MOMOIIBI0 HU(POBBIX U AaHAIOTOBBIX MPHUOOPOB Maccy Kypca
(371€KTpPOHHBIE U THUPEBBIE BEChI), TEMIEPATypy (TEPMOMETP), CKOPOCTH
JIBWKEHUSI TPAHCIIOPTHOTO CPEACTBA (MAaKeT CIUIOMETPA), BMECTUMOCTD (C
MOMOILBIO H3MEPHUTENBHBIX COCYOB).

Paboma ¢ ungopmayueri kax YacTh TO3HABATEIBHBIX YHHBEPCATHHBIX
y4€OHBIX IeUCTBUN CIOCOOCTBYET (OPMUPOBAHUIO YMEHHIA:

® NPECTaBISATh HH()OPMALIMIO B pa3HbIX (hOpMax;

® U3BIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO, TPEICTABICHHYIO B Ta0IHIIE,
Ha JHarpamMMme, B TOM YUCJIE Ha KPYTOBOM.

Kommynuxamuenvle ynusepcanvhvle yuebOHvle Oeucmeusi CIOCOOCTBYIOT
(hOpMHPOBAHUIO YMEHHUIA:

® UCIIOJIb30BaTh MAaTEMaTHUYECKYI0 TEPMHUHOJIOTHIO I 3alUCU  PELIEHUs
IIPEAMETHON MJIM IPAKTUYECKOM 3a/1a4u;

® TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI ISl TOATBEPKACHUSL/ ONTPOBEPKEHHUSI
BBIBO/JIa, TUIIOTE3bl; KOHCTPYHUPOBATh, UNTATh YUCIOBOE BBIPAXKECHUE;

® ONKUCBHIBaTh IPAKTHYECKYIO CHTYallMIO C MCIOJb30BAaHUEM HM3YYECHHOU
TEPMHUHOJIOTHH;

® XapaKTepHU30BaTh MaTEMaTUYECKUE OOBEKThI, SIBJICHUA U COOBITUSA C
MOMOILBIO H3YYEHHBIX BEJIMYNH;

® COCTaBJIATh MHCTPYKIIMIO, 3aIIUCHIBATH PACCYKICHNUE;

® UHUIMHUPOBATh OOCYXJEHHE pa3HbIX CIOCOOOB BBINOJHEHUS 3aJaHMs,
MOUCK OIIMOOK B PELLICHUMU.

Pecynamusnvie  ynusepcanvuvie  yuebuvie  Oeticm@us  CIIOCOOCTBYIOT
(OpMUPOBAaHUIO YMEHUIA:

® KOHTPOJIMPOBATh MPABUIBHOCTh U TOJHOTY BBIINOJHEHUS aJIrOpPUTMA
apu(MeTnyeckoro ACHCTBUs, pPELIEHUS TEKCTOBOM 3a/lay, MOCTPOCHUS
reOMETPUUECKON (PUTYpPBI, U3MEPEHUS;

® CaMOCTOSITEJIbHO BBINOJHATH MPUKHUJIKY U OLIEHKY pe3yJIbTaTa U3MEPEHHUI;

® HaxoOJUTh, UCIPABIAThH, IPOrHO3UPOBATH TPYAHOCTU U OMIUOKH B PEIICHUU
y4eOHOH 3a1auM.

19



Cosmecmuas deamenvbHocmsb CIOCOOCTBYET (OPMUPOBAHUIO YMEHMUIA:

® YyYyacTBOBaTb B COBMECTHOW JEATEIBHOCTH: JOIOBAPUBATHCA O CHOCOOE
pelIeHus, paclpeaeaTh paboTy MeXAy WiIeHaMu Ipynnsl (Hanpumep, npu
pellIeHnH 3aa4, TpeOyoIuX nepedopa G0JIbIIOro KOJIMYECTBA BApUAHTOB),
COIVIACOBBIBATh MHEHHSI B XOJA€ IIOMCKa JOKa3aTelbCTB, BbIOOpPA
paloHaIBLHOIO CII0C00a;

® JIOTOBAPUBATHCS C OJHOKJIACCHUKAMHM B XOJI€ OpTraHH3alii padoThI C
BeJIMYMHAMU (COCTaBJICHUE pPAaCIUCaHUs, TIOJICUET JEHET, OIICHKA CTOUMOCTH
¥ Beca MOKYIIKH, POCT U BEC UeJIoBeKa, MPUOIMKEHHAs OLIEHKA PaCCTOSHUMA
U BpPEMEHHBIX HWHTEPBAJIOB; B3BEIIMBAaHUE, HW3MEPEHHE TEMIEPaTyphI
BO3/lyXa M BOJbI), TEOMETpUUECKUMU Purypamu (BiOop Gopmbl U aeraneit
IpU KOHCTPYHPOBAHUHU, PACUET U pa3MeTKa, MPUKUJKA U OLIEHKA KOHEYHOTO
pe3yibTaTa).

IJIAHUPYEMBIE PE3YJIBTATbBI KYPCA BHEYPOUYHOH
NAEATEJIBHOCTU «<3AHUMATEJIBHASI MATEMATHUKA»

M3ydeHne Kypca BHEYPOUHOU JEATEIBHOCTH «3aHUMATENbHAS MAaTEMaTHKA
Ha ypOBHE HAYaJIbHOTO OOIIEro oOpa30BaHWs HAMNPaBICHO HA JIOCTH)KCHHE
00yJaOMUMUCS JIMYHOCTHBIX, METAIlPEIMETHBIX M IPEIAMETHBIX PEe3yJIbTaTOB
OCBOCHHMS Kypca.

JIMYHOCTHBIE Pe3yJIbTATHI

B pesynberare n3ydeHus Kypca «3aHUMAaTeIbHAs MaTEMAaTUKa» B HAYaJbHOU
mKoysie 'y oOyuyaromerocss OyayT cGhOpPMHPOBaHBI CIEAYIONIUE JIMYHOCTHBIC
pEe3yJIbTATHI:
I'paxiaHCKO-IATPHOTHYECKOT0 BOCIIMTAHMS:
- HyBCcTBO ropaoctu 3a cBoro PoauHy, poccuiickuii Hapoa U uctopuro Poccun.
- Oco3HaHHE pPOJM CBOEM CTpaHbl B MHPOBOM DPa3BUTUHU, YBAXKUTEIbHOE
OTHOIIEHUE K CEMEWHBIM IIEHHOCTSIM, OEpEKHOE OTHOIICHHE K OKPY)KaIOIIEeMY
MHUPY.
- LlenocTHOE BOCTIpUATHE OKPYKAFOLIETO MUPA.
JAyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
- TPOSIBJICHUE KYJbTYpPbl OOIICHUS, YBAKHUTEIHHOTO OTHOIICHHUS K JIIOASIM, HX
B3IJISI1aM, IPU3HAHUIO UX UHIUBUYaIbHOCTH;
- TPUHATHE CYIIECTBYIOIIUX B OOIIECTBE HPABCTBEHHO-3THUUYECKUX HOPM
MOBEACHUS W MPaBWI MEXJIMYHOCTHBIX OTHOIIEHHUM, KOTOPBIE CTPOSTCA Ha
MPOSIBJICHUH TYMaHU3Ma, CONEPEKUBAHUS, YBAXKEHUS U I00POKENATEILHOCTH;
- TPUMEHEHHE TPaBUJl COBMECTHOM [EATEIIbHOCTH, MPOSIBJICHHUE CIOCOOHOCTH
JIOTOBApUBATHCS, HEMPUSATHE JIIOOBIX (QOpM TOBEJCHUS, HAMpPaBICHHBIX Ha
NpUYUHEHHE (PU3NYECKOTO U MOPATILHOTO BpeAa IPYTUM JTHOJISIM.
DuU3NYeCKOro BOCHUTAHUSA, (POPMUPOBAHUA KYJIbTYPbl 310POBb U
IMOIMOHAJILHOIO 0JIaronoJay4uns:
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- coOJrofieHre NpaBWJI OpPraHM3alMyd 340poBoro M Oe3omacHoro (ans cedsa u
JOpyTUx Jrojei) oOpa3a >KU3HH; BBIIOJHEHUE MpaBUil O€30MACHOTO MOBEICHUH B
OKpY>Karoiei cpezie (B ToM 4rciie MHOOpMaIMOHHOW);

- YCTaHOBKa Ha 3JI0pOBBIM 00pa3 ’KHW3HM, HAJIMYME MOTHBAIMM K TBOPYECKOMY
TpyAy, K paboTe Ha pe3yJbTar.

- pa3BUTasi MOTUBALUsl YYEOHOH NEATEIbHOCTU U JMYHOCTHOI'O CMBICIA YUEHUS,
3aMHTEPECOBAHHOCTh B MPUOOPETEHUH U PACUIMPEHUU 3HAHUW M CHOCOOOB
NEUCTBUM, TBOPUYECKHAN IMOIXO/ K BBIITOJHEHUIO 3aJaHUM.

- pedieKCHUBHAs CaMOOIICHKA, YMEHUE aHATTU3UPOBATh CBOM JICUCTBUA U YTIPABIIAThH
UMU.

- HaBBIKM COTPYJHUYECTBA CO B3POCIBIMU M CBEPCTHUKAMHU.

LleHHOCTH HAYYHOT0 MO3HAHHUS:

- OCO3HaBaTh HEOOXOIMMOCTh U3YyUCHHUS MATEMATHUKH [T aJanTalliu K
KU3HEHHBIM CUTYyalMsIM, JUIsl pa3BUTHs OOIIEH KyJIbTypbl YeJIOBEKa; pPa3BUTHUS
CIIOCOOHOCTH MBICIIUTD, PACCyKJaTh, BBIABUIATH MPEAIOJIIOKEHNUS U J0Ka3bIBAThH
WIN ONPOBEPraTh UX;

- MPUMEHSATH NpPaBUIa COBMECTHOW JESATENBHOCTH CO CBEPCTHUKAMU, HPOSBIATH
CIOCOOHOCTh JIOrOBapUBaThCs, JUAUPOBATh, CIEAOBAaTh yKa3aHUSM, OCO3HABATh
JUYHYI0 OTBETCTBEHHOCTh W OOBEKTMBHO OLIEHMBAaTh CBOW BKJIAJ B OOMIMI
pe3yibTarT;

- OCBaMBaTh HAaBBIKM OpraHU3allMU 0€30MacHOrO MOBEIEHUS B WH(GOPMAIMOHHON
cpene;

- TIPUMEHATHh MATEMAaTUKy JUIsl PEIICHUS MPaKTUYECKUX 3a7ad B MOBCEIHEBHOMN
KU3HU, B TOM YHCIIE TIPU OKAa3aHUH MOMOIIU OJHOKIACCHUKAM, JETSIM MIIAJIIETO
BO3pacTa, B3POCIBIM U MOKUIIBIM JTIO/ISIM;

- paboTaTh B CUTYyalUsX, PACHIMPSIOMIUX OIBIT MPUMEHEHUS MaTEeMaTHYECKHUX
OTHOIIEHUU B PEaJIbHOM >KU3HM, MOBBIAIOIIUX MUHTEPEC K HUHTEIUIEKTYaJbHOMY
TPYAY U YBEPEHHOCTh B CBOUX CHJIaX IIPU PELICHUH ITOCTABJICHHBIX 33/1a4, YMEHHE
IPEoA0JeBaTh TPYIHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE TeiCTBHS:
1) baszosvie nocuyeckue oeticmausi:
- YCTaHaBJIMBAaTh CBSI3W U 3aBUCHUMOCTU MEXJy MaTeMAaTUYECKUMH OOBbEKTaMu
(4yacTh-11€J10€; MPUUHHA-CIIEICTBUE; NPOTHKEHHOCTD);
- MPUMEHSATH 0a30BBIC IOTUYECKUE YHUBEPCATIbHBIC JEHCTBUS: CPaBHEHHE, aHATIU3,
Kiaccudukarys (TpynmupoBKa), 0000IIeHHE;
- mpuoOpeTaTh NpaKTHUeCKue TpaduyecKkue M H3MEPUTEIbHBIC HABBIKU TS
YCTIEIIHOTO PEHICHNUs YIeOHBIX U )KUTEHCKUX 3a/1a4;
- TPEACTaBIATh TEKCTOBYIO 3ajady, €€ pelIeHHe B BHUAEC MOJEIH, CXEMBI,
apu(MeTHYecKol 3ammucu, TEKCTa B COOTBETCTBUH C MPEIOKCHHOW Y4eOHOM
poOIeMOi.
2) bazoesvle ucciedosamenvckue oeticmsusi.

21



- TIPOSIBJISITH CIOCOOHOCTH OPHUEHTUPOBATHCA B y4eOHOM MaTepuaie pa3HbIX
pa3zieNIoB Kypca MaTeMaTHUKHU;

- TOHMMATh M aJICKBATHO HCIOJb30BaTh MATEMAaTHYECKYI0 TEPMHUHOJIOTHIO:
paznuyaTh, XapakTEepU30BaTh, MCIOIB30BAaTh [JISi pEHICHUS Y4YEOHBIX W
MPaKTUYECKUX 3a]1ay;

- TPUMEHSTh W3YyUYCHHbIE METOJbl TO3HAHUA (M3MEpPEHHUE, MOJCIUPOBAHUE,
nepebop BapHaHTOB).

3) Paboma c ungpopmayueti.

- HAXOAWTh M WCIOJNB30BaTh JUISI pEIIEHUS YYCOHBIX 3a7ad TEKCTOBYIO,
rpaduyuecKyro HHPOPMAIUIO B pa3HbIX UCTOUYHUKAX MH()OPMALIMOHHON CPEIbI;

- YUTaTh, MHTEPIPETHPOBATH IPaPUIECCKHU TIPEACTABICHHYIO0 HHPOPMAIHIO (CXEMY,
Ta0NHITy, AUArpaMMmy, TPYTyI0 MOJCIb);

- MIPEACTABIATh, MHGOPMAIMIO B 3aJlaHHON (hopMe (IOTOJHATH TaONHITY, TEKCT),
dbopMyIMpoBaTh yTBEPKIEHUE MO 00pasily, B COOTBETCTBUU C TPEOOBAHUSIMU
y4eOHOH 3a1a4H;

- IpUHUMATh TpaBuja, OE30MaCHO HCIOJIb30BaTh MpEJIaraéMble AJIEKTPOHHbIE
CpencTBa U UCTOYHUKU WH(DOpMAIUH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

- KOHCTPYUPOBaTh YTBEPKJICHUS, MPOBEPATh UX UCTUHHOCTh; CTPOUTH JIOTUYECKOE
paccykJICHHUE;

- WCIOJIb30BaTh TEKCT 3aJaHus i1 OOBSCHEHHMs CIoco0a W XOJa pericHHUs
MaTeMaTUYECKOH 3aa4um; GOpMYITUPOBATh OTBET;

- KOMMEHTHPOBATH MPOIIECC BBIUYNCICHUS, TIOCTPOCHUS, PEIICHUS;

y OOBSICHATH MOYYCHHBIN OTBET C UCIOJIb30BAaHUEM U3YICHHOW TEPMUHOJIOTHH;

- B TIpOIECCE€ AMAIOTOB MO OOCYXICHHIO W3YYEHHOTO Marepuaia - 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUS, OIICHUBATH BBICTYIUICHUS YYaCTHHUKOB,
MPUBOJIUTH JTOKA3ATEIbCTBA CBOCH MPABOTHI, MPOSIBIATH 3TUKY OOIICHMUS;

- CO3/1aBaTh B COOTBETCTBHUM C yUeOHOM 3a/1aueil TEKCThI Pa3HOrO BUJA - OITMCAHUE
(HampuMep, TeoMeTprudecKoi (Uryphl), paccykieHue (K mpuMmepy, Npu perieHuu
3a/1auu), MHCTPYKIUS (HAlpuMep, U3MEpPEHHUE NJTMHBI OTPE3Ka);

- OpPUEHTHPOBATHCS B aAJITOPUTMaxX: BOCIPOU3BOJUTH, JOMOIHATH, HCIPABISTH
nehOpMUPOBAHHBIE; COCTABIISITH TIO AHAJIOTHH;

- CaMOCTOSITEIbHO COCTaBIIATh TEKCTHI 3aJaHUl, aHAJIOTUYHBIC THUITIOBBIM
U3YYCHHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

1) Camoopeanuzayusi:

- IUJIAHUPOBATH ATalbl MPEACTOSIIEH pabOThl, ONPENEsaTh MOCIEA0BATEIHLHOCTh
y49eOHBIX JEeHCTBUI;

- BBHINIOJIHATH TIpaBWja OE€30MAaCHOTO WCIOJB30BaHUSA DJICKTPOHHBIX CPEJCTB,
IpeajaraéMbIX B Ipoliecce 00yUYeHus.

2) CamokoHmponsb u CamooyeHKa.

- OCYIIECTBIISITh KOHTPOJIb TIpoliecca U pe3yjbTaTa CBOEH J1€ATE€NbHOCTH;
00BEKTUBHO OIIEHUBATH HX;

- BBIOMpATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CIIOCOOBI JCHCTBUI;
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- HaAXOJUTh ONIMOKU B CBOEH paboTe, yCTaHABIMBATH UX MPUYUHBI, BECTH MOUCK
MyTeH Mpeo10IeHUS OMHUOOK.

- NpeABUACTh BO3MOXHOCTh BO3HUKHOBEHHMS TPYJAHOCTEH U  OMIUOOK,
peaycMaTpuBaTh CIOCOObI MX TpeaynpexaceHus (GpopMyliupoBaHuE BOIPOCOB,
oOparnieHue K y4eOHHUKY, JOMOJTHUTEIbHBIM CpPEACTBAM OOY4Y€HHS, B TOM YHCIIE
DIIEKTPOHHBIM);

y OICHUBATh PAIMOHAIBLHOCTh CBOUX JEHCTBUI, JaBaTh WM Kay€CTBEHHYIO
XapaKTEPHUCTHKY.

CoBMmecTHAs 1eSITEJIbHOCTD:

- y4acTBOBaTh B COBMECTHOM JEATEIBHOCTH: pPaCHpEnesTh padoTy MEXIY
YyjeHaMU TPYyNIbl (HampuMep, B cilydae pelieHus 3ajad, TpeOyronmx mnepedopa
OOJIBIIOT0 KOJWYECTBA BAPUAHTOB, MIPUBEICHUS IIPUMEPOB M KOHTPIIPUMEPORB);

- COTJIACOBBIBATh MHEHHUS B XOJI¢ TTOMCKA JOKA3aTeIbCTB, BEIOOpA PAIIMOHATILHOTO
crioco0a, aHayu3a HHGOpPMaIIHH;

- OCYUIIECTBJISITh COBMECTHBIA KOHTPOJIb W OLIEHKY BBIMOJHSAEMBIX JCHCTBUH,
OpEeABUACTh  BO3MOXHOCTh  BO3HMKHOBEHHSI ~ OMIMOOK W TPYAHOCTEH,
peaycMaTpuBaTh MyTH UX MPEAYPEKICHUS.

IMPEAMETHBIE PE3YJIBTATBI

1 KIIACC
K konitry o0ydenus B 1 kjiacce 00y4aronuiicss HAy9uTCs:

® B IPOCTEHIIMX CIy4YasX MPOJOKATh 3aJaHHYI0 3aKOHOMEPHOCTh, HAXO/IUTh
HapyLIEHUs 3aKOHOMEPHOCTH;

e O00BEAMHATH COBOKYITHOCTH MPEIMETOB B OJHO II€JI0€, BBIICIATH YacTh
COBOKYIHOCTH, YCTaHaBJIMBaThb B3aMMOCBA3b MEXJYy YacTblO U IIEJbIM,
CPaBHUBATH COBOKYITHOCTH C ITOMOILBIO COCTABJICHHUS I1ap;

e u300paxkaTh, CKJIaAbIBaTh M BBIUYUTATh YUCIA C IOMOULIBIO YHCIOBOIO
OTpE3Ka;

® BBHIIOJIHATh YCTHOE CJIOKEHUWE M BbIUYMTaHWE yucend B mpexaenax 20 ¢
nepexoaoM yepe3 AeciaTok U B npenenax 100 6e3 nepexona uepes psi;

® [PaKTUYECKH H3MEPATH [JIMHY, Maccy, OO0bEM, pa3IMYHbIMU EIUHULAMU
U3MepeHwus (11ar, JIOKOThb, CTaKaH U T.11.);

® peEmaTh ¢ KOMMEHTUPOBAHUEM 10 KOMIIOHEHTaM JEHCTBUN ypaBHEHUS BUJA:
a+x=b, a-x=b, x-a=b;

® AHAJIM3MPOBATh M pElIaTh MPOCThIE U COCTaBHbIE 3aAaud (2 OeicTBHSA) Ha
CJI0’KE€HUE, BBIYUTAHUE U PA3HOCTHOE CPABHEHHE YHCET;

® pacro3HaBaTh  IpOCTEHIIME  TeoMeTpuyeckue  (urypel:  KBajpart,
IpSIMOYTOJIBHUK, TPEYTOJIbHUK, KyO, KpYT, 11ap, pa3ouBaTh (PUrypy Ha YacTH,
COCTaBJIATh LIE€JIO€ M3 yacTeil (B MPOCTEHIIMX Clydyasix), YyCTaHaBIUBATb
B3aMMOCBSA3b MKy LIEI0N GUTIYypOl U €€ YacTsIMU;

® HayuyuTCs  HCHOOJb30BATh  MPU  BBIIOJHEHUHM  3aJaHUi:  3HAHUSA
nocnenoBarenbHocT uucen oT 1 go 100, yMers yurarh, 3anuchiBaTh U
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CpaBHMBATh ATH YHUCJA, CTPOUTHh UX I'padUUeCKue MOICIH, ONPEALIATh I
Ka)XJIOr0 YMCJIa MPEIBIIYIIEE U MOCIEAYIOIIEE;

® Ha3bIBaTh KOMIIOHEHTHI JICUCTBUM CIOXKCHUS U BHIYUTAHMS;

® Ha3pIBaTh cocTaBa yucia 2-10, TaOnHIy CIIOKEHUS OJHO3HAYHBIX YUCET U
COOTBETCTBYIOIIMX CJIy4yaeB BbIYUTAHUS (HA YPOBHE aBTOMATHU3UPOBAHHOTO
HaBbIKA);

® [IPaBWJIHHO HCIIOJIb30BaTh OOIICTIPUHATHIC €IUHHI] U3MEPEHHUS: CAHTUMETD,
JNEUMETP, KUIIOTPaMM, JIUTP.

2 KIIACC
K koHniry oO6y4eHus Bo 2 Kjiacce 00ydJaromuicss HayIuTCs:

® COCTaBJIATH MociieqoBaTelbHOCTh yucea oT 1 mo 1000, yuraTh, 3anIMCHIBATh
Y CPaBHMBATh 3TU YUCJIA, CTPOUTH UX rpaduuecKue MOJIEIH;

® BBINOJHATH MMCBMEHHO CIIOKEHUE U BbIUMTaHKE uncen B npenenax 1000;

® UCIOJNIb30BaTh  TaOJMWIly  YMHOXEHHUS  OJIHO3HAYHBIX  YHCET U
COOTBETCTBYIOIIME Cy4yau JelieHus (Ha YpPOBHE aBTOMATU3UPOBAHHOTO
HaBBIKA);

® [PaBWIHHO BBIMOJHIATHL YCTHO BCE YEThIpe apUPMETHUECKUX JEHUCTBUS C
yucnamu B mpenenax 100 m ¢ umcnmamum B mpepemax 1000 B ciywasx,
CBOJIMMBIX K JercTBUsAM B nipeaenax 100;

® BBINOJHATH JICJICHHE C OCTATKOM umcen B npeaenax 100;

® MPUMEHATH MPABUIIA MOPSAAKA JECUCTBUU B BBIPAXKEHUAX, COACPKAMUX 2-3
nencTBug (co ckoOkamu 1 06e3 HUX);

® pemaTh ypaBHEHUS BUAA: a* X = b, a: X = b, X: a = b (Ha ypoBHE HaBBIKA) C
KOMMEHTUPOBAHUEM 10 KOMIIOHEHTaM JICMCTBUM;

® AHAJIU3UPOBATH U PELIATh COCTABHBIE TEKCTOBBIE 3a/1aUd B 2-3 IEHCTBHUS;

® CMOJIb30BaTh €IMHULLI U3MEPEHUS MJIMHBI: METP, NECLUMETP, CAHTUMETP,
MUJUTUMETP, KUIIOMETP;

® YEPTUTH OTPE30K 3aJJaHHOM JUTMHBI, U3MEPATH IJIMHY OTPE3Ka;

® HAXOJUTh NEPUMETP MHOTOYTOJIbHUKA 110 33JJaHHBIM JUHAM €r0 CTOPOH U C
ITOMOIIBIO U3MEPEHNN;

® CTpPOUTH Ha KJIET4YaToW Oymare KBaapaT M MPSMOYTOJbHUK, CTPOUTH
OKPY>KHOCTb C IOMOIIBIO IUPKYJIS;

® BBIUUCIATH IUIONIAAb MPSIMOYTOJIbHUKA IO 3aJIaHHBIM JIJTMHAM €TI0 CTOPOH U
HAa000POT, HAXOAWTHh OJHY W3 CTOPOH MPSMOYTOJIBHUKA TO TUIOMIAAN M
JUTMHE IPYTON CTOPOHBI;

® 3HATh CIUHUIIBI U3MEPEHHUS TUIOIIAIN: KBAIPATHBIA CAHTUMETP, KBaIPATHBIN
JEUUMETP, KBaJIPATHBINA METP.

3 KIIACC
K konIy 00y4enus B 3 kjacce 00y4aronuiicss HAy4IuTCs:
® YyTaTh, 3alUCHIBaTh M CPABHUBATh MHOIO3HA4YHbIE uucia (B Mpenenax
MUJLTHAPAQ);
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® BBINOJHATh NUCBMEHHOE CJIOKEHUE W BBIYUTAHHE MHOTO3HAYHBIX YHCE,
YMHOXEHHUE U JIEJICHHE MHOTO3HAYHOI0 YMClia HAa OJJTHO3HAYHOE, YMHOKECHUE
u aenenue uncen Ha 10, 100, 1000 u T.4., yMHOXKEHUE U JEIEHUE KPYTIIBIX
YHuCell, CBOASANIEECS K MPEAbIIyIIUM CIy4YasM, YMHOKEHHE MHOTO3HAYHBIX
YUCEIT;

® [PAaBWIHHO BBIMOJHSITH YCTHBIC BHIUMUCICHUSI C MHOTO3HAYHBIMHU YHMCIIAMH B
CIy4asix, CRBOJIMMBIX K AelcTBUsIM B npeaenax 100;

® Ha3bpIBaTh KOMIIOHEHTHI JCHCTBUN, 4YWUTaTh YUCIOBbIE U OyKBEHHbBIC
BBIpaXXEHUA, cojaepkamue 1-2 AeHCTBHS, C HUCIOIb30BAaHUEM TEPMHUHOB:
CyMMa, pa3HOCTb, IPOU3BEICHUE, YACTHOE;

® UCIIOJNIb30BaTh M3YYEHHBIE CBOWCTBA ONEpalMii HajJ 4YuCIaMu s
YIPOILEHUS] BEIYUCIICHUH;

® IIPUMEHATH MPABWIA MOPSAAKA JECUCTBUM B BBIPAXKEHUAX, COAEpKamKX 3-4
nencTBus (co ckoOkamu 1 06€3 HUX);

® UCIOJIB30BaTh (HOPMYJIBI yTH (S =V - t), croumocTH (C = a - n), paboTsl (A=
= v - t), IUIOIIA/IX ¥ TIepuMeTpa npsMoyroyibHukKa (S =a - b; P = (a + b) -2)
TSl pEIICHUSI TEKCTOBBIX 3a/a4;

® ICMOJIb30BaTh €UHUIIBI U3MEPEHUSI MACChl U BPEMEHU: KUJIOTPAMM, TPaMM,
LEHTHEP, TOHHA, CEKYH/1a, MUHYTa, Yac, CyTKH, HEJIENs, MECSII, IO, BEK — U
COOTHOILICHUS MEXy HUMU;

® [PaBWIbHO MCIOJIb30BATh HA3BaHUSI MECSIIEB U JIHEW HENICIIH;

® OIpEAENsITh BpeMs MO Yacawm;

® AHAIM3UPOBATh M pellaTh HM3y4YEHHbIE BHUAbl TEKCTOBBIX 3agady B 2-4
JICHCTBHS HA BCE YETHIPE apU(PMETHUECKUX JTCUCTBUSA;

® pemarh ¢ KOMMEHTUPOBAHUEM 10 KOMIIOHEHTAM.

4 KIIACC
K koniry oOyuenus B 4 kjacce 00yJaroIuics HAYIUTCS:

® CMOJIb30BaThb MPU  PEUICHUM  Pa3JIMYHbIX  3aJa4  Ha3BaHUE U
MOCJIE0BATEILHOCTh YUCEN B HaTypalibHOM psny B mipeaenax 1 000 000 (c
KaKoro YHciia HAYMHACTCS ATOT Psifl, Kak 00pa3yeTcsl Kakaoe CIeIyroIiee
YHCIIO B 3TOM PSIY);

® O0OBACHITH, KAk 00pa3yeTcs Kaxkaas cleayrolasi CuéTHas eIUHUIIA;

® CMOJIb30BAaThb NPU  PELICHUM  Pa3IMYHbIX  3a/Ja4  Ha3BaHUS U
MOCJIEIOBATENBHOCTD Pa3psI0B B 3alMCH YUCIIA;

® CMOJIb30BaThb NPU  PELICHUM  Pa3IMYHbIX  3a/Ja4  Ha3BaHUS U
MOCJIEIOBATENBHOCTD MEPBBIX TPEX KIIACCOB;

® paccKasblBaTh, CKOJIBKO Pa3psiIOB COJIEPHKUTCA B KaKIOM KJIacce;

® OOBACHITH COOTHOILICHUE MEKIY pa3psaMu;

® CMOJIb30BaTh NPHU PEIICHUU PANIMYHBIX 3a7a4 W OOOCHOBAHMHM CBOUX
JEUCTBUY 3HAHUE O KOJIMYECTBE Pa3psAIOB, COAEPKAIIMXCS B KAKIOM KIIACCE;
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UCIIOJIb30BaTh MPHU PEIICHUH PA3IMYHBIX 337a4 M OOOCHOBAaHHWU CBOMX
JEUCTBUN 3HAHHE O TOM, CKOJBKO €IUHUIl KAXKJIOr0 Kilacca COAEPKUTCS B
3aMUCH YUCTIa;

UCIIOJb30BaTh MPU PEIICHUH Pa3JIMYHBIX 3a7ad U OOOCHOBAaHUU CBOUX
JIEUCTBHUI 3HAHUE O TTO3ULIUOHHOCTH JECATUYHON CUCTEMBI CUUCIICHUS,
UCIIOJIb30BaTh TIPU PEUICHUU PA3IUYHBIX 3a7a4 3HAaHUE O eIWHHULIAX
U3MEpEHUs BEJIMYMH (JUIMHA, Macca, BpeMs, IUIONIajJb), COOTHOUICHUU
MEXTy HUMU;

UCIIOJIb30BaTh MPU PEIICHUH PA3IMYHBIX 3a]a4 3HAHUE O (DYHKIIMOHAILHON
CBSI3U MEXy BeIMUMHAMU (1[€Ha, KOJIMYECTBO, CTOUMOCTh; CKOPOCTh, BpeMsl,
paccTosiHUE; TPOU3BOAUTEILHOCTE TPYAQ, BpeMs paboThl, paboTa);
BBINIOJIHATHh yCTHBhIE BhiuucieHus (B mpeaenax 1 000 000) B ciyuyasx,
CBOAMMBIX K BBIYHCICHUSM B mpeenax 100, 1 TuChbMEHHBIC BBIUMCICHUS B
OCTAJIbHBIX CITy4YasiX, BBITIOJHATH MPOBEPKY MPABHILHOCTH BBHIYUCIICHU;
BBITIOJIHATH YMHOKEeHUE U fiesierue ¢ 1 000;

pemiatb TPOCThIE W COCTaBHbIE 3aJlauyd, PACKPBHIBAIOIIME  CMBICI
apu(PMETUICCKUX JCHUCTBUIN, OTHOIICHUS MEXKIY YHCIaMU U 3aBUCHMOCTH
MEXIy TpynnamMu BeIUYWH (II€Ha, KOJWYECTBO, CTOMMOCTH, CKOPOCT,
BpEMsl, pacCTOSIHUE; TPOU3BOIUTEIIBHOCTh TPYAa, BpeMs padoThl, paboTa);
pemaTh 3aJaud, CBA3aHHBIC C JIBIDKCHHEM JIBYX OOBEKTOB: HAaBCTpPEUy U B
MPOTHUBOIIOIOKHBIX HAIIPABICHUSX;

pemath 3amadyd B 2-3 JEWCTBUS Ha Bce apudmeTnueckue IerCTBUS
apu(PMETHIECKUM CHOCOOOM (C OMOpOl Ha CXeMbl, TaOJHIIbI, KpaTKue
3aMKCH U JIPYTUE€ MOJIEIN);

OCO3HAHHO CO3/]aBaTh AJTOPUTMbI BBIYUCICHUS 3HAUYEHUN YHCIOBBIX
BBIpQXECHUH, coaepxkamux 10 3—4 neiictBuii (co ckobkamu u 6e3 HHX), HA
OCHOBE 3HAHMs TMpaBWia O TMOPSAKE BBHITIOJIHEHUS JACHCTBUM W 3HAHUS
CBOMCTB apu(MeTH4eCKuX JCHCTBUH M CJEAO0BATh AITHUM alTOPUTMaM,
BKJIIOYAs aHAJIU3 U POBEPKY CBOUX JCHCTBUM;

YUTATh 3alIMCAHHOE C IMOMOIIBbI0 OYKB MIpPOCTEHIIEe BBIpAXKEHUE (CYyMMY,
Pa3HOCTh, MPOU3BEICHNUE, YaCTHOE), KOT/Ia OJIMH U3 KOMIIOHEHTOB JIEHCTBUS
0CTa€TCsI MOCTOSTHHBIM M KOTJIa 00a KOMITOHEHTA SIBJISTIOTCS TIEPEMEHHBIMU;
OCO3HAHHO TI0JIb30BaThCSl AJITOPUTMOM HAXOXKIACHUS 3HAUYCHUS BHIPAKCHUI
C OJIHOM MEePEeMEHHOM NPH 3aJJTaHHOM 3HAYEHUU MTEPEMEHHBIX;

MCIIOJIb30BaTh 3HAHKUE 3aBUCUMOCTH MEX]1y KOMIIOHEHTAMU U pe3yjIbTaTaMu
JNEUCTBUN CIIOKEHUS, BBIYMTAHUS, YMHOXKEHHUsSI, JCJIICHUS TPU PEIICHUU
ypaBHCHMM BuJa: a+x=b;x—a=b;a-x=bj;a:x=b;x:a=b;

yMETh CpPAaBHUBAaTh 3HAYCHUS BBIPAKECHUH, COACPXKAIIUX OJHO JCHCTBHUE;
MOHUMATh U OOBACHSThH, KAK U3MEHSETCS PE3yJIbTaT CIOKECHUS, BRIYUTAHUSI,
YMHOXEHUS U JICJICHUS B 3aBUCUMOCTH OT U3MEHEHHUS OJTHOM U3 KOMIIOHEHT.
BEIYHCIIATE 00BEM Mapasuienenuiesa (Kyoa);

BBIUKMCIIATH  IJIOMIQA, W THepuMeTrp  (Uryp, COCTaBICHHBIX W3
MPSIMOYTOJIbHUKOB;
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4.

S.

6.

7.

® BBLICIATH U3 MHOXKECTBA TPEYTOJIbHUKOB MPSAMOYTOJIbHBIN U TYIIOYTOJIbHBIH,
paBHOOEPEHHBIN U PABHOCTOPOHHUM TPEYTrOJIbHUKY;

® CTPOUTH OKPY>KHOCTb I10 33JaHHOMY PaJNyCy;

® BBHICTATh M3 MHOXKECTBA T€OMETPUUYECKUX (PUTYp IJIOCKHE M OOBEMHBIC
durype:;

® pacro3HaBaTh reoMeTpUuYecKue (DUTYpBI: TOUKa, JTUHUS (TpsMas, KpuBas),
OTpE30K, JIyd, JIOMaHasi, MHOTOYTOJbHUK M €ro 3JEMEHTHl (BEpIIMHBI,
CTOPOHBI, YIJbl), B TOM YHUCJIE TPEYTrOJbHHUK, NMPAMOYIOJbHUK (KBajpar),
yTOJd, KPyr, OKPY>KHOCTh (LIEHTp, pajauyc), napamwienenunea (Ky0) U ero
3JI€MEHTHI (BEpIIMHBI, peOpa, IpaHu), MUPaMUTy, Map, KOHYC, HUIUH/D;

® HAXOAWThH CpeHEE apUPMETHUUECKOE JIBYX YUCEIL.

YUYEBHO-METOINYECKHUE MATEPHUAJIBI:

. Ilerepcon JL.I'. YueOHuk «Marematuka» 1, 2, 3, 4 xinacc B 3-x gacTsax. — M.: -

«IIpocBemienuer.

[Terepcon JI.I'. PaGouas TeTpaas «Marematuka» 1, 2, 3, 4 kinacc B 3-X 4acTsX.
— M.: «IIpocsenieHue».

ITerepcon JI. I'. Matematuka. 14 knaccel (cucrema «Yuych yuntbes» JI. T
[Terepcon). IlpumepHas paboyasi mporpamMma: yueOHO-METOIMYECKOE MTOCOOHE.
— M.: BUHOM. JlaGopaTopusi 3HaHHIA.

MaxkcumoBa T.H. Iloypounsie pazpaborku mo marematuke k YMK JLT.
ITetepcon. 1,2,3,4 xiacc. PI'OC. M., «Bako».

JLT. Tlerepcon. CaMOCTOSITENIbHBIE M KOHTPOJIbHBbIE PaOOThI AJi HaYaJIbHOU
mkoJibl. 1-4 knace. B 2 wactax. JI. I'. Ilerepcon, M.

MIIKO. MOHUTOpPUHT U JUArHOCTHUKA.

http://mcko.ru/pages/m n_d_i-m_materials

Hemoepcun BITP 2022, 2023
https://4vpr.ru/o/474-vse-demoversii-vpr-2022.html
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TEMATHUYECKOE IINTAHUPOBAHUE

1 KUIIACC
KosmuecTBo yacoB
Ne HanmenoBanme Tpax @
n/ pa3aenoB U TeM Kontpo Tiec Buabl gesiTeJIbHOCTH o 05 Nébl JuieKTpOHHBbIe (LU poBbIe)
n NPorpamMmbl Beero | JbHbIe Kue HpoBeaeri o0pa3oBaTe/IbHbIE Pecypchl
padoTbl | padoT JaHATHH
bl
Pa3nes 1. YUncaa n apudpmernyeckne 1eliCTBUSI ¢ HUMH
[Ipumenenue NuauBunyanpHas, POIII
CAMHUYHOTO OTPE3Ka, pabora B napax. https://resh.edu.ru/subject/less
YHUCJIOBOT'O OTPE3Ka. on/5088/start/305512/
Yucna u uudpsr 1- CpaBHeHue, CI0XKEHUE U
1.1 5. YucnoBou 1 0 0 BBIYMTAHUE YKCEIl Ha
OTpE30K YHCIIOBOM OTpE3KE,
nepe0op BapHaHTOB
MIPUCYUTHIBAHUS U
OTCUUTHIBAHHS.
Yucna u nudpsr 1- CpaBHeHue, cnoxenue 1 | MaauBuyansHas, POIII
5. CpaBHeHue 1o BBIYUTAHHUE YUCEN HA paboTa B mapax. https://resh.edu.ru/subject/less
12 KOJINYECTBY. 1 0 0 YHCIIOBOM OTPE3KE, on/4071/start/292975/
PaBenctBo u nepedop BapHaHTOB
HEPaBEHCTBO MPUCYUTHIBAHUS U
yuces. 3HaKu > U < OTCUYUTBIBAHMUA.
B3aumocssasu Mexay NunuBuayanbHas, POII
Yucna u uudpsl 1— 9acTbIO U LENbIM, paboTa B mapax. https://resh.edu.ru/subject/less
BBIPOKECHHUE UX B PEUH. on/5217/start/293025/
1.3 6. Komnonentsi 1 0 0 CocraBneHue 1o
CJIOXKEHUS U
BBIYMTAHUS. pHCYHiaM
YHUCJIOBBIX PABEHCTB U
BBIPA)KCHUM.

28



https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5217/start/293025/

Yucma u nudpsr 1-
7

IIpumeHeHue
€IMHUYHOTI'O OTPE3Ka,
YHCIIOBOTO OTPE3Ka.
CpaBHeHue, CI0KEHUE U

NuauBunyanpHas,
pabora B rmapax.

POIII
https://resh.edu.ru/subject/le
sson/5194/start/121548/

1.4 BBIYMTAHHE YHCEII Ha
OTtpe3ok u ero
YHCIIOBOM OTpE3KE,
YaCTH.
nepe0op BapuaHTOB
MIPUCUUTHIBAHUS U
OTCUYUTHIBAHUSL.
B3aumMocsss3u mexny NunuBunyansHas, POII
Bripaxenue. YaCThIO U LIEJIBIM, pabora B mapax. https://resh.edu.ru/subject/le
Yucma v nudpsr 1- BBIPOKECHHUE UX B PEUH. sson/4058/start/188096/
1.5 8 CocraBnenue 1o
OTtpe3ok u ero pUCYHKaM
YaCTH. YHCIIOBBIX PABEHCTB U
BBIPA)KCHUM.
YcraHoBnenue NunuBunyanbpHas, POII
B3aMMOCBS3EH MEKIY pabora B mapax. https://resh.edu.ru/subject/le
KOMITOHEHTaMHU sson/5195/start/293150/
Yucma v uudpsr 1- . .
nercTBUit
9. TaOmumna
CJIOKCHHUSI/ BEIYUTAHHSL.
CIIOKECHHUS
CpaBHeHnue
1.6 («TpeyroibHas»).
YHCIIOBBIX/OYKBEHHBIX
Komnonentsl .
BBIpaXEHUI, BEIOOD
CIIOKCHHSI U
yIoOHOTo criocoba Ha
BBIUUTAHUS .
OCHOBE B3aUMOCBSI3Ei
MEXTy KOMIIOHEHTaMHU
CJI0KCHHUSI/BBIYUTAHHSL.
Paspezanue u NuauBunyansHas, POII
cocraBiieHue uryp, pabora B mapax. https://resh.edu.ru/subject/less
Yactu ¢uryp.
1.7 YCTaHOBJICHHE on/5200/start/272750/
Yucino 0

CBA3EH MEXy LEI0U
¢burypoii u ee yacTsmu.
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Packpacka gacreit puryp
110 33/IaHHBIM YCIIOBHSIM.

CpaBHeHI/Ie, CJIOKCHHE U
BBIYMTAHHUEC YUCCII,

NuauBunyanesHas,
pabora B mapax.

POII
https://resh.edu.ru/subject/le

«BoueoHbIe» 3alMCAHHBIX sson/4021/start/122031/
uudpel. Pumckue «BOJIIIEOHBIMU,
1.8 U QPHL PUMCKHMHU, CIaBIHCKHUMU
AndapuTtHas nudpamu (¢ onopoit Ha
HyMepauus YHCJIOBOU OTPE30K).
CocraBiieHHEe YHCTOBBIX
PaBEHCTB M3 MAJIOYCK.
Ha0mronenune NuausunyansHas, POII
3aKOHOMEPHOCTEH B pabora B rmapax. https://resh.edu.ru/subject/less
ST —— CTpOKax, CTOH%IaX’ on/3959/start/132559/
JaroHasaX TaOIHIIbI.
1.9 I;gg;zulb?' Pemnrenue 3amgau Hva IIOUCK
3aKOHOMEPHOCTEH B
Ta0JIUIAaX, JIOTHIECKHUE
pacCcy X ICHHUsL.
CpaBHeHUe, CI0XKEHUE U NunuBunyanbHas, POII
BbIUUTAHUE YHCEN Ha pabora B nmapax. https://resh.edu.ru/subject/le
110 Hemumetp. Yucna YUCJIIOBOM OTpPE3KE, sson/5189/start/310040/
' 1o 20 nepebop BapHaHTOB
MIPUCUUTHIBAHUS U
OTCUYUTHIBAHUSI.
Hymepams, CpaBHenue, cnoxxenne 1 | UnauBuayaneHas, POII '
cpaBHeHue BBIYMTAHUE YKCEIT Ha pabora B mapax. https://resh.edu.ru/subject/le
111 O ;1 YUCJIIOBOM OTpPE3KE, sson/4137/start/292925/
BLIMTAHIE nepe0op BapHaHTOB
JIBY3HAYHBIX YHCEIT TPHCHITLIBANMIA 1
OTCUUTHIBAHUL.
112 Crnoxenue u WnnuBuayanbHas, POII

BbBIYUTAHHUEC YUCCJI

paboTa B napax.

https://resh.edu.ru/subject/le
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C MepexX0JIoM uepe3

sson/5210/start/305870/

JIECSITOK
Hroro no pazneny 12
Pa3pgen 2. TekcroBlIe 3a1a4n
Onpenenenue NuauBunyansHas, POII
3anaua. Pemenue CTPYKTYPHBIX 2JIEMEHTOB | paboTa B mapax. https://resh.edu.ru/subject/less
3a/1a4 Ha 3amaun. [Touck on/4060/start/
71 HaXO0XJICHHUE YacTH 1 JIOTUYECKUX OIHUOOK B
' Y LEJIOTO. yCc0BUH 3a1a4. Pemenne
Bzaumno 3aJla4 Ha YacTH U IIEJIOe,
oOpaTHbIE 3a/1a4H. COCTaBJICHUE K HUM CXEM
BBIPKEHHU.
Pabora ¢ npenqmerneiMu | UHauBHTya bHAS, POII
MOJICJISIMH pa3HOCTHOrO | paboTa B mapax. https://resh.edu.ru/subject/le
cpaBHEHUS (ITOJIOCKAMHU- sson/4085/start/
CpaBHeHMe ynces.
oTpe3kamu). UteHue u
2.2 3ajauu Ha 1
COCTaBJICHHE CXEM K
CpaBHEHUE
TpEeM THUIIaM 3aJ1a4y Ha
Pa3HOCTHOE CpaBHEHUE,
WX pelleHue.
[TepeGop BapuaHTOB B NuauBunyanesHas, PolI
Pemenne 3anau . :
73 anaua i ee 1 IpuMepax Ha MOUCK pabora B rmapax. https://resh.edu.ru/subject/le
' HEU3BECTHBIX sson/4095/start/272725/
DneMEeHThI
3HAKOB + U —.
ITocTpoeHue cxem K NunuBunyansHas, POII
COCTAaBHBIM 3aJ1a4aM. pabora B mapax. https://resh.edu.ru/subject/le
Br16op sson/4095/start/272725/
IrOpUTMa PelICHUS
Pemenue P P
24 1 3aJ]a4d Ha OCHOBE €€
COCTaBHBIX 3a]1a4
aHaJu3a.
Pemenue 3anay no
AITOPUTMY,
KOMMEHTUPOBaHHUE
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peueHusl.

Jlornueckue
3a1a4u

2.5

Pemenue 3amauy,
TpeOyrOIIHIX
OpraHu3aI1
JIOTMYECKHX
paccyxJieHuil. AHanu3
3aJ1a4, TOCTPOCHHUE CXEM
u

PUCYHKOB (MoJieneit) K
3aJla4aM, BBIABHIKEHHUE U
000CHOBaHHUE TUIIOTE3.

NuauBunyanpHas,
pabora B napax.

POIII
https://resh.edu.ru/subject/le
sson/4095/start/272725/

2.6 3aauu-J10BYIIKH

Pemenue 3agau c
HEIOJIHBIMU U
HEKOPPEKTHBIMU
(bopMyIMpOBKaMHU.
Pemenne

0 HECTaHJAapTHBIX 3374,
TpeOyIOIMX BHUMAHHUSI.
AHanu3 ycioBus,
YCTpaHEHHUE
MPOTUBOPEUHNI.
[IpoBepka pereHus.

NunuBuayanbHas,
pabora B rmapax.

POII
https://resh.edu.ru/subject/le
sson/4095/start/272725/

Hroro no pazaeny

6

Pa3znea 3. IlpocTpancTBeH

HbIC OTHOILICHUSA U T'e

oMeTpuieckue Gurypnl

AHann3 CBOWUCTB NunuBuayanbHas, POII
['pynnsl . .
S — [IPEIMETOB, CPABHEHUE pabora B mapax. https://resh.edu.ru/subject/less
(bp A TPEJIMETOB. on/5088/start/305512/
Uryp, o
3.1 yP 1 0 0 BrIsiBiIeHHe CBOMCTB
obnanaiomue MIPEIMETOB U BEIPAKEHHUE
o0LmM pen p
N HX B pEUH.
CBOMCTBOM.
32 CocraBienue 1 0 0 PacnosznaBanue miockux | MaausunyanbsHas, POII
' TPYIIIBI U IIPOCTPAHCTBEHHBIX paboTa B napax. https://resh.edu.ru/subject/less
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MPEIMETOB 110
3aIaHHOMY
CBOMCTBY
(mpu3HaKy).
Brinenenune yactu
TPYIIIIBIL.

reoMeTprIecKux Guryp,
UCCIIeJOBaHUE UX
CBOIICTB,

n300pakeHHE.
Pazbuenue rpynn ¢uryp
Ha YacTH 10 CBOHCTBAM.
[lepememenus guryp Ha
TUIOCKOCTH.

on/4071/start/292975/

PacriozHaBanue miockux
Y IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX puryp,

NuauBunyanesHas,
pabora B rmapax.

POII
https://resh.edu.ru/subject/less
on/5217/start/293025/

[Tnockue u UCCIIeIOBaHUE UX
33 MPOCTPAHCTBEHHBI CBOWCTB, U300paKCHHE.
e Gurypsnt Paszbuenue rpymnm ¢uryp
HAa YaCTH MO CBOMCTBAM.
[lepememienus ¢puryp Ha
TUIOCKOCTH.
[TepeGop BapuaHTOB 110 NuausunyanesHas, PolI
[IpocTpancTBEeHHO- npasuiy. [lepebop Bcex | pabora B mapax. https://resh.edu.ru/subject/le
34 BpEMEHHbBIE BapHaHTOB sson/5194/start/121548/
OTHOIICHHUS. MepPeCTaHOBKU JBYX
[opsinoxk. 00BEKTOB, TPEX
00BEKTOB.
Cocrasienue WnnuBuayanbHas, POII
MHOT'OYTI'OJIbHUKOB U3 pabora B napax. https://resh.edu.ru/subject/le
najgo4yex sson/5189/start/310040/
Otpe3ok u ero (TpeyrospHUKa,
35 yactu. JlIomaHas YeThIPEXYroJIbHUKA U

JIMHUSAL.
MHOroyroiapHUK.

np.). Onpenenenue
KOJINYECTBA CTOPOH U
BEPIINH
MHOI'OYTOJIbHHUKA.
Pemenune 3ama4d o
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cocTaBiieHuH puryp us3
MajJoyex.

Brranciaenue giuH
JIOMaHBIX Ha KJIETYATOM
CETKE.

CpaBHeHME JTUH IyTH
10 IIPSIMOM U 110
JIOMaHOH

JIMHUH.

Hroro no pazngeny

5

Pasznen 4. BeJMYHHBI ¥ 3aBHCHMOCTH MEKIAY HUMHU

Benuuunsl. nuHa.

N3mepeHne 1nHbI,
Macchel, 00beMa
(BMECTUMOCTH).
VcranosicHne
3aBHCHMOCTH pe3yJibTara

NuauBunyanpHas,
pabora B napax.

POIII
https://resh.edu.ru/subject/le
sson/4111/start/293425/

4.1 Macca. O6bem 1 0 0 U3MEpPEHUS OT BEIMYUHBI
(BMECTUMOCTB) MEpKH. 3anuch
pe3ysbTaTa U3MEpPEeHHSI C
yKazaHUeM
HCIIOJIb3yEMON MEPKH
(MMEHOBaHHBIC YHCIIA).
. HccnenoBanue cBoiicts | MHauBuyanbHas, POII
CBolicTBa BEIMYUH ) )
(1mma, Macea BEJIMYUH, UX 3aITUCH C pabora B mapax. https://resh.edu.ru/subject/le
4.2 oBLeM ’ ’ 1 0 0 IIOMOLIBI0 sson/4098/start/309830/
OYKBCHHBIX PAaBEHCTB U
(BMECTHMOCTH))
HEPaBEHCTB.
Hroro no pazueny 2

‘ Pa3neq 5. Anredpanyeckue npeacraBjieHUs!

5.1 YpaBHeHHE

0

0

Pemrenne npocTsix
YPaBHEHUU HAa OCHOBE
Mozeneil. CocraBieHue U

NuauBunyanpHas,
pabora B napax.

POIII
https://resh.edu.ru/subject/le
sson/5196/start/122006/
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pelieHne ypaBHEHH 110
pucynkam. Pemenue
YpPaBHEHUH B
HecTaHJapTHoOU (popme (¢
«METTKaMW», TUHUSAMH U
ap.). KommentupoBanue
peuieHusl ypaBHEHUM.

CocraBiieHre YUCIOBBIX
BBIPAKEHUH 110

NuauBunyanpHas,
pabora B napax.

POIII
https://resh.edu.ru/subject/le

52 COCTaBHerI ¢ 1 pucynkam. Haxoxnenue sson/5201/start/131839/
BBIPAKCHUI
3HAYEHUS YUCIIOBOTO
BBIPAKCHUS.
Hroro no pazueny 2

Pasznen 6. MaTteMaTH4eCKHMH A3BIK U 3JI€MEHThI JIOTHKH

CBsi3b MEXY
YaCTBIO U LIEJIBIM
(cnoxxeHuEeM u
BBIYMTAHUEM), €€
3aIIUCh C
MOMOIIbIO OYKB

6.1

MoaenupoBanue
onepauuid CI0KEHUs 1
BBIUUTAHUS TPYIII
[IPEIMETOB C MIOMOILBIO
MIPEeIMETHBIX MOJIENEH,
CXEMATHUYCCKUX
PUCYHKOB, OYKBEHHOI
CHUMBOJINKH

NuauBunyanpHas,
pabora B nmapax.

POIII
https://resh.edu.ru/subject/le
sson/5210/start/305870/

Jlornueckue
3a71a4u

6.2

Pemenue 3amauy,
TpeOyrommx
OpraHHu3aIuu
JIOTUYECKUX
paccyxaeHuil. AHanu3
3a/1a4, TOCTPOCHUE CXEM
"

PUCYHKOB (MoJIeneil) K
3aJ1a4aM, BBIBIDKCHUE U
000CHOBaHHUE TUIIOTES.

NunuBuayanbHas,
pabora B mapax.

POII
https://resh.edu.ru/subject/le
sson/4071/start/292975/

6.3 Tanrpam

AHanus, cpaBHEHHUE

NuauBunyanpHas,

POIII
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¢buryp, cocraBieHue
uryp

13 yacter TaHrpama (1o
oOpa3ity, 1o
COOCTBEHHOMY
3aMBICITY).

pabora B nmapax.

https://resh.edu.ru/subject/le
sson/5194/start/121548/

Hroro no pazaeny

3

Paznen 7. Pabora ¢ MaTtemaTudeckoii nHpopmanueii u

AHAJIN3 JAHHBIX

7.1

CpoiicTBa
MPEAMETOB.
CpaBHeHnue
MIPEAMETOB O
CBOMCTBaM

AHanu3 CBONCTB
MIPEAMETOB, CPABHCHHUE
MPEAMETOB.

BrIsBiIEHNE CBOWCTB
MIPEAMETOB M BBIPAXKEHUE
X

B peyH.

NuauBunyanesHas,
pabora B rmapax.

POII
https://resh.edu.ru/subject/le
sson/4071/start/292975/

7.2

3agayva u ee
DJIeMEHTEI

Onpenenenue
CTPYKTYPHBIX 3JIEMEHTOB
3amaun. Ilouck
JIOTUYECKHX OIIMOOK B
YCJIOBHH 33124

NuauBunyanesHas,
pabora B mapax.

POII
https://resh.edu.ru/subject/le
sson/4060/start/301472/

7.3

PaBHbIe Qurypsr

Omnpenenenue paBHBIX
¢buryp pazHbIMH
criocobamu
(HaJIOKEHUEM,
nepeMenieHUEM,
nepernOaHuemM u Jp. ).
Pemenne 3ana4 Ha mouck
paBHbBIX HUTYp HA
KJIETYATOU

oymare. CocraBieHue
paBHBIX HUTYD 11O
3aJJaHHBIM yCJIOBHSIM.
[Touck u mocTpoeHue

NuauBunyanesHas,
pabora B rmapax.

POII
https://resh.edu.ru/subject/le
sson/4070/start/302538/
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https://resh.edu.ru/subject/lesson/4071/start/292975/
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«BCPKAJIBbHBIX»

(cumMeTpHuHBIX) GUTyp.

Hroro no pazueny 3
OBIIEE KOJIMYECTBO
YACOB I10 33 0 0
ITPOI'PAMME
2 KJIACC
KoaundecTBO yacoB
IIpak
Ne HaunmeHoBanue Koutpo | Tivec But ®opmbI PoBEICHNST DJIeKTPOHHbIE
n/ pa3aesioB u TeM ST HOCTI S AHSTHI (uudposnbie)
n NporpamMmbl Beero | JbHbIe Kue a oOpa3oBaTejibHbIE
padoTbl | padoT pecype
bl
Paznen 1. Uncna u apudmernyeckue 1eiicTBUS ¢ HUMH
CIOKCHIE 1 [TpaBuio nepedopa NunuBuayanbHasi, PQLH .
BapUAaHTOB. pa0ota B napax, B https://resh.edu.ru/subject
BBIYUTAHNC Hepe60p Bcex rpynmnax. /lesson/5088/start/305512
JIBY3HAYHBIX YUCEI /
BApUAHTOB L
B CTOJIOUK
1.1 1 0 0 MIEPECTAaHOBKH JIBYX
(6e3 mepexona
yepes paspsij; 1 Tpex
06 — K i 06 00BEKTOB.
" 24 IIepecTtanoBKHM €
YHUCIIO).
OTPaHUYCHUSIMH.
Cnoxenue u [Ipumenenne NunuBuayanbHas, POII
12 BBIYMTaHHE 1 0 0 IIPUEMOB pabora B napax, B https:/resh.edu.ru/subject

ABY3HAYHBIX YHUCCII

(c mepexonoM

YIPOUICHUS YCTHOTO
cyeTa (CIOXKEeHHE,

Ipyniax.

/lesson/4071/start/292975
/
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yepes pa3psii)

BBIYMTAHUE) C
TIOMOIIIBIO
JIOTIOJTHEHUS 10
KpYTJIOTO YKclia,
CBSI3E€U MEXKITY
KOMIIOHCHTaMH U
pe3yiabraTaMu
CIIOKEHUS U
BBIYHATAHUSL.

HpI/IGMH YCTHBIX

B3anmocsa3u Mmexay
YacTbIO U 1EJIBIM,
BBIPOKCHHE HX B

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POII
https://resh.edu.ru/subject
/lesson/5217/start/293025

1.3 . peun. CocTaBieHue /
BBIYHCIICHUI
M0 PUCYHKaM
YHCIIOBBIX PABCHCTB
W BBIPAXKECHUH.
TpenupoBka NunuBunyanpHas, POII
MBICIIUTEIIbHBIX pabora B napax, B https://resh.edu.ru/subje
OTIepalliii: aHAJIN3, rpynmnax. ct/lesson/5194/start/121
CpaBHEHHUE, 548/
CioxxeHue 000011IeHHE,
1.4 TPEX3HAYHBIX KJIaCCU(UKAIIUS.
qrcen Jlornyeckue
paccyXICHHUS,
BBIJIBIDKEHUE
THIIOTE3 U UX
000CHOBaHUE.
NuauBunyanpHas, POIII
Beruuranue Pemenue 3agau ] .
15 TpeX3HAUHBIX «Maraeckii pabora B napax, B https://resh.edu.ru/subje
' rpynmnax. ct/lesson/4058/start/188
qucen KBaJIpaT».
096/
1.6 CBoHcTBa MonenupoBanue NuauBunyaneHas, POII
' CIIOXKEHUS. CBOWCTB CJIO)KCHHS M | paboTa B mapax, B https://resh.edu.ru/subje

38



https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5217/start/293025/
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Brerauranue
CYMMBI U3 YHCTIA.
Brerauranue gucna
U3 CyMMBbI

BBIYMTAHUA C
MOMOIIBIO OTPE3KOB,
HX 3aIIMCh B BHJIC
OYKBEHHBIX
PaBEHCTB.
Hcnonb3oBaHue
OYKBEHHBIX
PaBEHCTB JJId
000CHOBaAHUS
CYKJICHUU.
IIpumeHeHue
CBOMCTB CIIOKCHUS 1
BBIYMTAHUS JIJIS
YIPOUICHUS
BBIPAKECHUHN U
palMOHAIbHBIX
BBIYHCIICHHI.

rpymnmax.

ct/lesson/5195/start/293
150/

1.7

YMHOXEHHE.
KomnoneHTHI
YMHOXEHHUS.
VYMmuoxenue Ha 0 u
Ha 1

[IpumeHeHne
HaIJISOHBIX MOJIC/ICH
YMHOXEHHUS B BUJIE
YHUCJIOBOIO JIyya.
BriBeenne yacTHBIX
CIIy4yaeB

ymMHOxeHusi ¢ O u 1.
Pacno3naBanue
YETHBIX HHEUYETHBIX
YHCel.

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POII
https://resh.edu.ru/subject
/lesson/5200/start/272750
/

1.8

Tab6auia
YMHOKEHUS.
Tab6auia
YMHOKEHUS Ha 2

Awnanus tabiui,
MTOMCK MH(pOpMAIUH,
BBISIBIICHUE
3aKOHOMEPHOCTEH H
BBIPKCHUE UX B
peun. CocTaBieHne

NuauBunyaneHas,
pabora B mapax, B
rpyImax.

POII
https://resh.edu.ru/subje
ct/lesson/4021/start/122
031/
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TAOJIHNIL.

BrigaBiieHue
B3alMOCBS3EH

NuauBunyanpHas,
pabora B napax, B

POIII
https://resh.edu.ru/subject

HGHGHI/IG. MEXAY YMHOXXEHHUEM | TpyIIax. /lesson/3959/start/132559
KoMmoHeHThI U JICTICHUEM, UX [
nenenus. Jlenenue OyKBEHHasl 3aMKCh U
1.9 cOul. rpaduyaeckas
CBsi3b MEXTY MOJIETh
YMHOKEHUEM U (IpSIMOYTOJIBHUK).
JieJieHueM BriBenenne yacTHBIX
CIIly4aeB
nexeausi c 0 um 1.
CpaBHenue, NuauBunyanbpHas, POIII
CJIOXKEHUE U pabora B mapax, B https://resh.edu.ru/subje
Buner neixenus. BBIUUTAHUE YHCENT Ha | TPYIIaXx. ct/lesson/5189/start/310
1.10 Tabnuma YUCJIIOBOM OTpPE3KE, 040/
YMHOXEHUS Ha 3 nepe0op BapHaHTOB
MIPUCYUTHIBAHUS U
OTCUUTHIBAHUSL.
CpaBHenue, NuauBunyanbpHas, POIII
CJIOXKEHUE U pabora B mapax, B https://resh.edu.ru/subje
Ta6mma BBIUUTAHUE YHCENT Ha | TPYIIaXx. ct/lesson/4137/start/292
1.11 HOSKeHIs Ha 4 YUCJIIOBOM OTpPE3KE, 925/
™ ' nepe0op BapHaHTOB
MIPUCYUTHIBAHUS U
OTCUUTHIBAHUL.
TpenupoBka NunuBunyanpHas, POII
Tabnuia MBICJIUTEIIbHBIX pabora B mapax, B https://resh.edu.ru/subje
YMHOXEHHS Ha 5. oreparui, rpynmnax. ct/lesson/5210/start/305
1.12 VBenuuenue JIOTHYECKOTr0 870/
(ymMeHbIIeHHE) B MBIIICHHUSI, OTIBIT
HECKOJIbKO pa3 JI0Ka3aTeIbHBIX
pacCyKJICHHI.
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Pemenue 3aau Ha
pa3HOCTHOE U

NuauBunyanpHas,
pabora B mapax, B

POIII
https://resh.edu.ru/subjec

Tabnuna
1 KpaTHOE CPaBHEHUE | TpYIIAX. t/lesson/5189/start/31004
YMHOXEHHUS Ha 6.
1.13 C 0/
Kparnoe o
OIIOPOI Ha CXEMBI,
CpaBHEHUE
HarJIsHbIC
WJUTFOCTPALIIH.
Habnronenune WnpuBunyanbHasi, POIII
KpPacoThbI pabora B mapax, B https://resh.edu.ru/subjec
MaTeMaTH4YEeCKUX rpynmnax. t/lesson/5189/start/31004
Tabmuna
00BLEKTOB 0/
1.14 | ymHOXeHMs Ha 7,
2 9 B OKpYXKaroniem
> MHupe (3epKajabHas
CUMMETPHS,
MIEPEHOC).
BrigBienue NuauBunyaneHas, POII
3aKOHOMEpPHOCTEN B | paboTa B nmapax, B https://resh.edu.ru/subjec
YMHOXEHuE U
MTOCTPOCHUH rpynmnax. t/lesson/5189/start/31004
1.15 Aencume Ha 10 u YHUCJIOBBIX PSIJIOB 0/
) Ha 100. CBolicTBa ’ =
MTOHCK
YMHOKEHUS
MIPOITYIIEHHBIX
qrcel.
NuauBunyaneHas, POII
BersiBnenue .
YMHOXEHUE U SAKOHOMEDHOCTEH B pabora B mapax, B https://resh.edu.ru/subje
1.16 | neneHue KpyribIx p rpynmnax. ct/lesson/4413/start/214
MTOCTPOCHHUH
qHUCe 799/
YHCIIOBBIX PSAJIOB.
YMHOKEHUE U [Toctpoenue pasubix | MHauBuayanbHas, POII
JIeJICHUE CYMMBI Ha crioco0oB pemeHust | pabora B mapax, B https://resh.edu.ru/subje
117 YUCIIO. 3a/laud Ha OCHOBE €€ | TpYIIax. ct/lesson/5687/start/273
’ Buerabnmnunoe aHaJImM3a, 011/
YMHOXEHUE U COCTaBJICHHE IIJIaHA
JICTICHUE pEIICHUS 3aJ1a4H.
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https://resh.edu.ru/subject/lesson/5687/start/273011/

Cucremaru3anus
MIPUEMOB
BHETAOJIMIHOTO
YMHOXECHHS

u penenus. Jlenenue
C OCTaTKOM Ha

NuauBunyaneHas,
pabora B mapax, B
rpyIax.

POIII
https://resh.edu.ru/subje
ct/lesson/5693/start/215
140/

[enenue ¢ OCHoBe
1.18 1 rpaguyIecKux
OCTaTKOM N
Mozenen (Ha
YHCIIOBOM JIy4e, Ha
cXeme).
Jlenenue ¢ OCTaTKOM
Ha OCHOBE
BBIYHCIUTENLHOTO
QJIrOpUTMa.
HWroro no pazneny 18
Pa3nes 2. TekcToBbIe 321241
UreHue TekcTa NuauBunyaneHas, POl
3a/1a4uu ¢ y4ETOM pabora B mapax, B https://resh.edu.ru/subje
[IpocTeie 3anaun
MpeJIaraeMoro rpyIax. ct/lesson/5669/start/210
Ha CMBICI M
3aJaHus; HAUTH 644/
YMHOKEHUS U —
YCIIOBHE U BOIIPOC
neneHus (Ha
2.1 1 3aa4H.
paBHBIC YaCTH U TIO
CpaBHenue
COJIEpKaHUI0), UX
Pa3IMYHbIX TEKCTOB,
KpaTKas 3aImch ¢
OTBET Ha BOTIPOC:
IIOMOIIBFO TAOIHILL.
SIBIIICTCS JIU TEKCT
3ajauen?
Pewmate npoctsie Urenue u NunuBunyanpHas, POII
3a/1a4d Ha KpaTHOE COCTaBJICHUE CXEM K pabora B mapax, B https://resh.edu.ru/subje
2.2 CpaBHEHUE 1 3a/1ayaM Ha KpaTHOE rpyIax. ct/lesson/4085/start/
(comepxarue CpaBHEHHUE, UX
OTHOIIICHHS pelIeHue.
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«OopIe
(MeHbIIIR) B...»);

B3aumHo oOpaTHbIE

COCTaBJICHUE
HECJIOKHBIX
BBIPAXKECHUHN U

NuauBunyaneHas,
pabora B mapax, B
rpyIax.

POII
https://resh.edu.ru/subje
ct/lesson/6209/start/162

3a/1auu Ha pelieHre B3auMHO 432/
23 YMHOXEHHE, 00paTHBIX 3a/1a4 Ha
NIEJICHUE U KPaTHOE YMHOXEHHE,
CpaBHEHUE. JIEJICHUE W KPaTHOE
CpaBHEHUE.
[Toctpoenune cxem k| UHauBuyanbHas, POII
COCTAaBHBIM 3a7a4aM. | paboTa B mapax, B https://resh.edu.ru/subje
Sazasi B 2-3 Bri6op rpynmnax. ct/lesson/4095/start/272
efiCTBHS Ha Bee IrOpUTMa peLEHUs 725/
24 apudmernyeckue 3a/atil Ha OCHOBC ce
JEUCTBUS B arammsa.
npesenax 1000, Pemenue 3anay no
IITOPUTMY,
KOMMEHTUPOBaHUE
pelIeHusl.
Pemenne 3amauq, NuauBunyanpHas, POIII
TpeOyrommx pabora B mapax, B https://resh.edu.ru/subje
Sanaun Ha OpraHu3aIu rpyIax. ct/lesson/4095/start/272
BBIYHCIICHHE JTOTHHCCRIX 725]
JUTMHEI JIOMaHOM; gt:;ﬁf;ﬂiﬁ'
2.5 nepuMeTpa ’
T — MOCTPOCHUE CXeM 1
YEeTHIPEXYTOJIbHUK PHCYHKOB (MOzeneH)
. K 3aj71a4am,

BBIIBI)KEHUE U
000CHOBaHNE
TUTIOTES.
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Br160p anroputma

NuauBunyaneHas,

POII

3ajauu Ha .
A pelIeHus 3a/1ayu Ha pabora B mapax, B https://resh.edu.ru/subje
BBIYHCIICHHE
S OCHOBE €€ aHaJIn3a. rpyIax. ct/lesson/4095/start/272
2.6 man 1 Permrenue 3agau mo 725/
nepuMeTpa
IITOPUTMY,
MPSIMOYTOJIbHHUKA U
KOMMEHTUPOBaHUE
KBaJIpaTa.
pEIICHUSI.
Hroro no pazueny 6

Pa3nea 3. IIpocTpancTBeH

HbIC OTHOIICHUS H TCOMECTPUICCKUEC (l)l/ll"ypbl

[enouku. Touxka.
[Ipsimas u kpuBas
JINHHH.

Pacmio3naBanne n
KOHCTPYHPOBaHUE
LIETIOYCK U3
CBSI3aHHBIX MEXIY

NuauBunyanpHas,
pabora B mapax, B
rpyImax.

POIII
https://resh.edu.ru/subje
ct/lesson/4268/start/210
582/

3.1 1 co00i1 2JICMEHTOB
[Iepecekaronuecs
(¢uryp, Oyks,
Y TlapaJuiebHbIe
qHUCeN).
psIMbIE
[IpeobpazoBanue
ILIETIOYEK.
Pacnio3naBanue NunuBunyanpHas, POII
IJIOCKUX U pabora B napax, B https://resh.edu.ru/subject
IIPOCTPAHCTBEHHBIX rpynmax. /lesson/4071/start/292975
CocraBnenue F€OMETPUUYECKHUX !
TpYIMIIbI dburyp,
MIPEAMETOB O HCCIIE0BAHUE UX
39 3aJaHHOMY 1 CBOMCTB,
' CBOWCTBY n300paKeHHE.
(mpu3HaKy). Paz6uenue rpynn
Brinenenue yactu buryp Ha 4yacTH 1o
TPYIIIIBIL. CBOMCTBaM.
Ilepememienus
¢buryp Ha
IIJIOCKOCTH.
33 IImockue u 1 Pacno3naBanue NunuBuayanbHas, POII
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MIPOCTPAHCTBEHHBI
e Gurypst

TUTOCKUX U
IIPOCTPAHCTBEHHBIX
reOMETPHUYECKUX
¢uryp,
UCCIIEIOBAaHHE X
CBOIICTB,
n300pakeHHe.
Pasz0uenue rpymnmn
¢buryp Ha yacTu 1o
CBOMCTBaM.
[Tepememienus
¢buryp Ha
TJIOCKOCTH.

pabora B napax, B
rpymnmnax.

https://resh.edu.ru/subject
/lesson/5217/start/293025
/

3.4

Touku 1 TMHUN
HAa INIOCKOCTH.

N3o00paxeHune Touek
U IUHUH (IpsAMOil U
KpUBOM, 3aMKHYTOU
Y HE3aMKHYTOM).
Pacnio3naBanue u
n300pakeHune
psIMOH, Jiy4a,
OTpe3Ka,
MepPeCceKaroINXCcs U
napajuIeabHbIX
MPSIMBIX.
[Toctpoenue Touek u
JIUHUN

Ha KJIETYaTOM1
Oymare.

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/5194/start/121
S48/

3.5

IIepumerp
MHOT'OYTI'OJIbHUKA.

Pacno3naBanue
JIOMaHOU JIMHUHA U
MHOI'OYTOJIbHUKA.
Brrunciaenue 1IMHB
JIOMaHOH H

NuauBunyanpHas,
pabora B napax, B
rpyImax.

POIII
https://resh.edu.ru/subje
ct/lesson/4270/start/162
387/
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nepuMerpa
MHOT'OYT'OJIbHUKOB.

Wroro no pazaeny

5

Pazpea 4.

BenuyuHbI ¥ 3aBUCUMOCTH MEKAY HUMU

4.1

Bennuunel. nuna.
Macca. O6bem
(BMECTHMOCTB)

W3mepenue nanHbl,
Macchl, 00beMa
(BMECTUMOCTH).
Ycra"osneHue
3aBUCUMOCTH
pe3ynbpraTta
HU3MEpEHUS OT
BEJIMYMHBI MEPKHU.
3anuch pe3yabraTa
HU3MEpEHUs C
YKa3aHUEM
HCIIOJIb3yEMOM
MEpPKH
(MMEeHOBaHHBIE
YHUCIIa).

NunuBuayanbHasi,
pabora B mapax, B
rpyIax.

POII
https://resh.edu.ru/subje
ct/lesson/4111/start/293
425/

4.2

CBolicTBa BEJIMYUH
(mmHaA, Macca,
00beM
(BMECTHMOCTH))

HccnenoBanue
CBOMCTB BEJIMYHH,
HX 3aIIHUCh C
IIOMOIIBIO
OYKBEHHBIX
PaBEHCTB U
HEPABEHCTB.

NunuBuayanbHasi,
pabora B mapax, B
rpyImax.

POII
https://resh.edu.ru/subje
ct/lesson/4098/start/309
830/

Hroro no pazaeny

2

Pa3nea 5.

AJjredpanyeckne npeacraBJjJeHus

5.1

YpaBHeHus.
AJroputMm.

Nmnroctpanus
B3aUMOCBS3U MEXKAY
YMHOKEHUEM U
JIeJICHHEM Ha

NunuBuayanbHas,
pabora B mapax, B
rpyIax.

POII
https://resh.edu.ru/subje
ct/lesson/5196/start/122
006/
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https://resh.edu.ru/subject/lesson/4111/start/293425/
https://resh.edu.ru/subject/lesson/4111/start/293425/
https://resh.edu.ru/subject/lesson/4111/start/293425/
https://resh.edu.ru/subject/lesson/4098/start/309830/
https://resh.edu.ru/subject/lesson/4098/start/309830/
https://resh.edu.ru/subject/lesson/4098/start/309830/

MOJICIIH
MPSIMOYTOJIbHHKA.
Hcmonn3oBanue
aNropuTMa PelIeHUs
MPOCTHIX
ypaBHEHUH Ha
YMHOXEHHUE U
JleJIECHHE Ha OCHOBE
3TUX MOJCICH.
ITpoBepka peneHus

Wroro no pazgeny

1

Pa3zgen 6. MaTeMaTH4ecKHii A3LIK U DJIEMEHTHI JIOTHKH

CBsi3b MEXY
YaCTBIO U LIEIBIM

MonenupoBanue
omnepanuii CI0KEeHUs
Y BBIYUTAHUS TPYIIT
MPEIMETOB C

NunuBuayanbHas,
pabora B mapax, B
rpyImax.

POII
https://resh.edu.ru/subje
ct/lesson/5668/start/162
556/

IIOMOIIIBIO

(cnoxxeHuEeM u

6.1 1 0 MPEIMETHBIX

BBIYMTAHUEM), €€ N
MOJETEH,

3aII1Ch C
CXEMAaTHYECKUX

MOMOIIbIO OYKB
PHUCYHKOB,
OyKBEeHHOM
CHMBOJINKHA

Ntoro no pazgeny 1
Pasznen 7. Pabora ¢ MaTemaTn4yeckoii uHgopmanueii U aHAJIN3 JAHHBIX

Onpenenenue NunuBuayanbHas, POII
CTPYKTYPHBIX pabora B mapax, B https://resh.edu.ru/subje

3anaya u ee AJIEMEHTOB 3aJa4Hu. rpynmnax. ct/lesson/4071/start/292

7.1 1 0

OJIEMEHTHI. ITonck 975/
JIOTHYECKHX OIINOOK
B YCIIOBUH 3aja4

Hroro no pazngeny 1
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https://resh.edu.ru/subject/lesson/5668/start/162556/
https://resh.edu.ru/subject/lesson/5668/start/162556/
https://resh.edu.ru/subject/lesson/5668/start/162556/
https://resh.edu.ru/subject/lesson/4071/start/292975/
https://resh.edu.ru/subject/lesson/4071/start/292975/
https://resh.edu.ru/subject/lesson/4071/start/292975/

OBIIEE KOJIMYECTBO

YACOB I10 34 0 0
[TPOI'PAMME
3 KJIACC
KosnuecTBo yacoB
IIpak
Ne HanmenoBanme DJIeKTPOHHBIE
KoHTpo | THuec Bubl @opMbI IPOBEIEHUS p
n/ pa3aeyioB U TeM B s TeNLHOCTH - (undpossbie)
n NPOrpamMMbI cero | JIbHBIC e o o0pa3oBaTe/bHbIE
padoThbI padort pecypebi
bl
Paznen 1. Uncaa u apudmeruyeckne 1eiicTBUsSI C HUMU
Urenue, 3anuce u NunuBunyanpHas, POII
CpaBHEHUE pabora B mapax, B https://resh.edu.ru/subject
HATypaJIbHBIX YUCEI, | TPyIIax. /lesson/5088/start/305512
ux /
MpeACTaBICHUE B
11 Harypanbnbie 1 0 0 BHJIE CYMMBI
' qyucia pa3psAIHbIX
CJIaraeMblIX.
[IpencraBnenue
HaTypaJIbHbBIX YHCET
B Pa3HBIX €AMHUIIAX
cyera.
AKTyanuzanus NunuBuayanbHas, POII
CaoiicTBa CBOWCTB pabora B mapax, B https://resh.edu.ru/subject
12 EUCTBUM > 0 0 apI/I(I)MCTI/I‘ICCKI/IX rpynmnax. /lesson/4071/start/292975
: /

C MHOI'O3Ha4YHbIMH
quciIaMu

JIEUCTBUMN U
B3aUMOCBS3€ll UX
KOMITOHEHTOB.
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Ynpouienue
BBIYMCIICHUN 1
ITIOUCK PELICHUH C
IIOMOIIIbIO CBOMCTB
apumeTHIecKux
EVCTBUL.

1.3

Hywmepanus
MHOT03HAYHBIX
yucen. CpaBHeHHE
HATypaJIbHBIX
quced.

3anuce
HATYPaJIbHBIX YHCEI
PUMCKHMU
udpamu, MepeBo,I
3aIIUCH M3
OOIIETPUHATOMN
(apaOckoii) cucTeMbl
B PUMCKYIO, U
HA000POT.

NuauBunyaneHas,
pabora B mapax, B
rpyIIax.

POII
https://resh.edu.ru/subject
/lesson/5217/start/293025
/

1.4

Jlenenue KpyriibIx
yucen. Jlenenue
KPYTJIBIX YHCEIN C
OCTaTKOM.

CucremaTtuzanus
IPUEMOB
BHETAOJIUYHOTO
YMHOXECHHS

u penenus. Jlenenue
C OCTaTKOM Ha
OCHOBE
rpaguyIecKux
Mozenen (Ha
YHCIIOBOM JIy4e, Ha
cXeme)

NuauBunyaneHas,
pabora B mapax, B
rpyImax.

POII
https://resh.edu.ru/subje
ct/lesson/5194/start/121
548/

1.5

Ckopoctb. Bpewms.
Paccrosnue.
®opMmyia myTu

ITocTpoenue
rpaguyIecKux
MOJIETIEN JBHKECHUS
Ha YUCJIOBOM JIyYe.
Ha ocHoBe nanHbIX
MO/IeJIel BBIBE/ICHUE

dbopMyIBI yTH U

NuauBunyaneHas,
pabora B mapax, B
rpyIax.

POII
https://resh.edu.ru/subje
ct/lesson/4058/start/188
096/
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https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5194/start/121548/
https://resh.edu.ru/subject/lesson/5194/start/121548/
https://resh.edu.ru/subject/lesson/5194/start/121548/

dbopmyt
3aBUCHUMOCTEH
ME¥K]ly CKOPOCTHIO,
BpPEMEHEM U
pacCTOSIHUEM

YMHOXEHUE
1.6 MHOTO3HAYHBIX
quCel.

Cucremaruzanus
CIIOCOOOB pELICHHS
3a/1a4 Ha
B3aMIMOCBSI3b
«4acTb—1IEJI0e»,
pa3sHOCTHOE |
KpaTHOE CPaBHEHHUE,
npuBeAeHue K 1,
HAXO0X/ICHHUE YHCEeT
0 UX CyMME U
pas3HoCTH

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POII
https://resh.edu.ru/subje
ct/lesson/4579/start/215
047/

Hroro no pazneny

10

Pa3gen 2. TekcToBbIE 32124

3amaun Ha

2.1 JBmxeHue

Pemenne coctaBHEIX
3a7a4 Ha JIBUKECHHE
C HCIOJIb30BaHUEM
dbopMyIbl IyTH Ha
OCHOBE

MTOCTPOCHHUS
MoJelel 3a1a4 Ha
OTpe3Kax u B
TabJMmax.

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subject
/lesson/4060/start/

3amaun Ha
CTOUMOCTB

2.2

BriBenenne
bopmyIbl
CTOMMOCTH U
dbopmyi
3aBUCHUMOCTEH
ME¥K]1y CTOMMOCTBIO,

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/4085/start/
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https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4060/start/
https://resh.edu.ru/subject/lesson/4060/start/

LEHOU U
KOJINYECTBOM TOBAp.

Penrenue cocraBHBIX
3aja4 Ha paboTy ¢
HCIIOJIb30BAaHUEM
dbopMyIbl paboOTHI Ha

NunuBuayanbHasi,
pabora B mapax, B
rpyIax.

POII
https://resh.edu.ru/subje
ct/lesson/4095/start/272
725/

2.3 3anauyn Ha paboTy 2 0 0
OCHOBE TIOCTPOCHUS
MoJieel 3a1a9 Ha
OTpe3Kax u B
TabJmax.
Hroro no pazueny 6

Pa3nea 3. IIpocTpancTBeH

HbIC OTHOIICHUS H TCOMECTPUICCKUEC (l)l/ll"ypbl

PacnosnaBanue n NunuBunyanpHas, POII
IIOCTPOEHHE pabora B mapax, B https://resh.edu.ru/subject
TE€OMETPUUYECKUX rpynmax. /lesson/5088/start/305512

[Timockue n /
¢buryp Ha L

MIPOCTPAHCTBEHHBI
IIJIOCKOCTH.

3.1 e 2 0 0

Paspesanue,

r€OMETPUUECKHUE
COCTAaBJICHHE,

burypsl
MMOCTPOCHUE
CUMMETPUYHBIX
dburyp.

Ntoro no pazgeny 2 ‘
Pa3znes 4. BeJin4unHbI U 3aBUCHMOCTH MeK1Y HUMM

CucreMaTusanus NunuBuayanbHas, POII
COOTHOIIICHU I pabora B mapax, B https://resh.edu.ru/subje
MEXIy C€IMHUIIAMU | Tpymnax. ct/lesson/4111/start/293

N3mepenne BPEMEHHU. 425/

4.1 1 0 0
Bpemenn CpaBHenue,

CJIOKCHHE U
BbIYUTAHUEC €AMHMUIL
BpPCMCHU.
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https://resh.edu.ru/subject/lesson/4095/start/272725/
https://resh.edu.ru/subject/lesson/4095/start/272725/
https://resh.edu.ru/subject/lesson/4095/start/272725/
https://resh.edu.ru/subject/lesson/4111/start/293425/
https://resh.edu.ru/subject/lesson/4111/start/293425/
https://resh.edu.ru/subject/lesson/4111/start/293425/

dopmyna odobema
4.2 IIPSIMOYT'OJIBHOTO
napaiesnenumnesa

BriBenenue Ha
OCHOBE
HAKOIUICHHOTO
ombITa Gopmyn
nepuMeTpa u
IO
MPSIMOYTOJIbHAKA
(xBampara),
o0beMa
MPSIMOYTOJIBHOTO
napajuiesienumneaa

(xy0a).

NuauBunyanpHas,
pabora B mapax, B
rpyIIax.

POIII
https://resh.edu.ru/subje
ct/lesson/4098/start/309
830/

dopmyiia

4.3 [IpousBenenus

Penrenue cocraBHBIX
3a/1a4 Ha padoTy ¢
UCTIOJIb30BaHUEM
(bopmybl paboTH HA
OCHOBE TTOCTPOCHHS
MOJIeJIEN 3a1a4 Ha
OTpe3Kax U B
TadJInIax.

NunuBuayanbHasi,
pabora B napax, B
rpyImmnax.

POII
https://resh.edu.ru/subje
ct/lesson/4579/start/215
047/

Hroro no pazageny

5

Pa3pea 5.

AuredOpanydeckue npeacTaBjaeHust

5.1 YpaBHeHue

Pemrenne npocTsix
ypaBHEHUH Ha
OCHOBE MOJEJIEH.
CocrasieHue u
peuieHne ypaBHEHU I
10 PUCYHKAM.
Pemenne ypaBaenuit
B HECTaHIapTHOU
dopme (¢
«MEILIKaMn»,
JUHUSIMH U D).

NuauBunyanpHas,
pabora B mapax, B
rpyIax.

POIII
https://resh.edu.ru/subje
ct/lesson/5196/start/122
006/
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https://resh.edu.ru/subject/lesson/4098/start/309830/
https://resh.edu.ru/subject/lesson/4098/start/309830/
https://resh.edu.ru/subject/lesson/4098/start/309830/
https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4579/start/215047/

KommenTtuposanue
peleHus

YpPaBHEHUI.
Cocrasienue WnnuBuayanbHas, POII
YHCIIOBBIX pabora B napax, B https://resh.edu.ru/subje
BBIPKCHHI 110 rpynmnax. ct/lesson/5201/start/131

CocraBienue

5.2 . 2 PUCYHKaM. 839/

BBIPKCHUI
Haxoxxnenue
3HAYEHUS YUCIOBOTO
BBIPKCHHUSI.

Hroro no pazueny 3

Pasznen 6. MaTeMaTH4eCKHH A3BIK U 3JIEMEHThI JIOTHKH

MHOKeECTBO U €70
OJIEMEHTHI

6.1

3amaHue MHOXKECTBA
MePEYUCICHUEM
3JICMEHTOB M
CBOMCTBOM, 3aIHCh C
ITOMOIILIO
(UTYpHBIX CKOOOK.
Onpenenenue
OTHOIIICHUH
MPUHAIC)KHOCTH
3JIEMEHTa
MHO3KECTBY, 3aIHCh
C TTIOMOII[LIO0 3HAKOB
€Eué.

NuauBunyanbpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/5210/start/305
870/

Ilepeceuenue
MHOXECTB

6.2

Bremomnaenune
ornepanun
MepEeCceUYCHUS
MHOKECTB, 3aITHCh C
IIOMOIIBIO 3HaKa .
HccnenoBanue
CBOICTB
MepeCceUCHUs

NuauBunyanpHas,
pabora B mapax, B
rpyIax.

POIII
https://resh.edu.ru/subje
ct/lesson/4071/start/292
975/
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https://resh.edu.ru/subject/lesson/5201/start/131839/
https://resh.edu.ru/subject/lesson/5201/start/131839/
https://resh.edu.ru/subject/lesson/5201/start/131839/
https://resh.edu.ru/subject/lesson/5210/start/305870/
https://resh.edu.ru/subject/lesson/5210/start/305870/
https://resh.edu.ru/subject/lesson/5210/start/305870/

MHOXKECTB, UX
3aI1iuCh Ha
MaAaTeMaTHu4CCKOM
SA3BIKC.

Wroro no pazaeny

4

Pa3znen 7.

PabGora ¢ maremaTn4yeckoii ungopmanueii u

AHAJIN3 JAHHbIX

7.1

Knaccudukanms

Pazbuenue
MHO>KECTBa Ha YacTH
10 CBOMCTBY
(kmaccudukamus),
BEISIBJICHHC
TUITHAX
HIIEMEHTOB
MHO>KECTBa IO
KaKoOMY-JIL0O
CBOMCTBY.

NunuBuayanbHas,
pabora B mapax, B
rpyIIax.

POII
https://resh.edu.ru/subje
ct/lesson/4071/start/292
975/

7.2

Tabauuel

Hcnons3oBanue npu
pabote ¢ TabiumaMu
TEPMHHOB
«CTpOKay,
«cronbeny. [Touck
3aKOHOMEPHOCTEH B
TaONIHUIIAX,
JIOTHYECKHE
paccyxaeHHUs.
H3BrneucHne
nHpopManuu U3
TaOJIHnII.
Cocrasienne
Ta0JINI] HA OCHOBE
3aJJaHHBIX CBOMCTB
00BEKTOB

TaOJIHIIEI,

NuauBunyanbHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/4060/start/301
472/
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https://resh.edu.ru/subject/lesson/4071/start/292975/
https://resh.edu.ru/subject/lesson/4071/start/292975/
https://resh.edu.ru/subject/lesson/4071/start/292975/

BBIYUCIIUTCIIBHBIX

aJITOPUTMOB.
ITocTpoenue NunuBuayanbHasi, POII
MojIeJIeH JielieHusl ¢ | paboTa B mapax, B https://resh.edu.ru/subje
DoDMYILA IICHIS OCTAaTKOM Ha rpyIax. ct/lesson/4070/start/302
7.3 pMYyJIa 2 0 0 YHUCII0OBOM 538/
C OCTaTKOM B
nyde. BeiBenenue
(bopMyIIbI 1eJeHHs ¢
OCTAaTKOM.
Hroro no pazueny 4
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 0
ITPOI'PAMME
4 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBanue K Tipax But DJIeKTPOHHbBIE
OHTPO THYeC HbDOBLIE
n/ PA3seIon u TEM Bcero | JabHBIE KHe AeATEJbHOCTH ®opMblI MPOBETEHHS (undp )
n NporpamMmbl - oOpa3oBaTejibHbIE
padoTbl | padoT pecypebl
bl
Paznen 1. Uncna u apudmernyeckue 1eiicTBUS ¢ HUMH
Pemenue 3amauy, NunuBuayanbHasi, POII
Jenenne ¢ TpeOyIOmuX OIeHKH | paboTa B Iapax, B https://resh.edu.ru/subject
1.1 OJIHO3HAYHBIM 1 0 0 CYMMBI, Pa3HOCTH, rpyImnax. /lesson/5088/start/305512
YaCTHBIM MIPOU3BEICHUS UITN /
YaCTHOTIO.
Jlenere Ha Briasmkenue NunuBuayanbHasi, POII
1.2 2 0 0 TUIOTE3b, €€ pabora B mapax, B https://resh.edu.ru/subject
HBYBHaque AHCIIO. HpOBepKa rpyHHax_ /lesson/4071/start/292975
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https://resh.edu.ru/subject/lesson/4070/start/302538/
https://resh.edu.ru/subject/lesson/4070/start/302538/
https://resh.edu.ru/subject/lesson/4070/start/302538/

JUTSI KOHKPETHBIX
3HAYCHUH YHCell,

I~

Hzmepenns u

dbopMyIpoBaHue

BBIBOJIA.

Oco3HaHue NuauBunyaneHas, POII

MOTPEOHOCTH paboTa B mapax, B https://resh.edu.ru/subject
pacIIMpeHHs rpyrnax. /lesson/5217/start/293025

IIOHATHA YHClia

/

1.3 2 yepe3 OHUMaHHue
Ipobwu.
HEJIOCTATOYHOCTH
HATypaJIbHBIX YUCEIT
JUTSL TIPAKTHYCCKUX
W3MEpPEHHIA.
Ilonnmanue nonn NuauBunyaneHas, POII
KaK OJIHOM U3 pabora B mapax, B https://resh.edu.ru/subje
1.4 Haxoxnenue ) HECKOJIBKMX PaBHBIX | Ipymnax. ct/lesson/5194/start/121
’ Yyuca o ero goJie. yacTel 1enou 548/
€IMHULBI CUeTa WIIN
HU3MEPCHMS.
Haxoxnenue NuauBunyanbpHas, PO
[IpumeHeHue npaBui ] )
YaCcTH YUCTIa. eIIIeHIS 3a/a4 Ha pabora B mapax, B https://resh.edu.ru/subje
1.5 Haxoxnenue 2 P rpynmnax. ct/lesson/4058/start/188
YaCTH K COTBIM
YHCa I10 €ro oM (po1LeHTaM) 096/
JacTH A P )
Brruncienue NuauBunyanbpHas, PO
nepuMerpa u pabora B napax, B https://resh.edu.ru/subje
IUTOIAIN COCTaBHEBIX | TIPyIIHax. ct/lesson/4579/start/215
1.6 Jlenenwue u 1poOu. 1 tan py
buryp (u3 047/
TPEYTOJIbHUKOB U
MPSIMOYTOJIbHUKOB).
Hroro no pazgeny 10

Pa3pgen 2. TekcroBhI€e 3a1a4n
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https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5217/start/293025/
https://resh.edu.ru/subject/lesson/5194/start/121548/
https://resh.edu.ru/subject/lesson/5194/start/121548/
https://resh.edu.ru/subject/lesson/5194/start/121548/
https://resh.edu.ru/subject/lesson/4058/start/188096/
https://resh.edu.ru/subject/lesson/4058/start/188096/
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https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4579/start/215047/
https://resh.edu.ru/subject/lesson/4579/start/215047/

2.1

CriocoOsl perieHus
TEKCTOBBIX 3aJ1a4

YTounenne MOHITHH
«IPOCTON» U
«COCTaBHOM»
TEKCTOBOH 3aIa4H.
Brinenenue 4
KJIIOYEBBIX TUIIOB
MPOCTHIX 3a7ad,
MPEeACTABICHUE
COCTaBHOM 3a7a4H
KakK

LIETIOYKHU MTPOCTHIX.

NuauBunyanpHas,
pabora B mapax, B
rpyIIax.

POIII
https://resh.edu.ru/subject
/lesson/4060/start/

2.2

3agaun Ha TOJIU

ITormmanne poim
KaK OJIHOI u3
HECKOJIBKUX PaBHBIX
yacTel 1enou
€JIMHULIBI cUeTa UJIn
HU3MEPCHMUS.
N300pakenue nomuei
Ha YHUCIIOBOM JIy4e.
CpaBHeHue 107I€H.
Permienne 3aga4 Ha
HaXO0XJICHUE JOJICH.

NuauBunyanpHas,
pabora B mapax, B
rpyImax.

POIII
https://resh.edu.ru/subje
ct/lesson/4085/start/

23

3ajauu Ha YacTH
(TIpOI1IEHTHI)

[TpumeHeHne npaBuI
pelIeHus 3a1a4 Ha
YaCTH K COTHIM
J0JIAM (TIPOIICHTaM).

NuauBunyanpHas,
pabora B mapax, B
rpyIax.

POIII
https://resh.edu.ru/subje
ct/lesson/4095/start/272
725/

24

3ajauu Ha
JIBUKCHHEC
(BcTpeuHoe, B
MIPOTHUBOTIOIOKHBI
X HaIpaBJICHUSIX)

AHam3 TekcTa
3aJ1a4d Ha
JBUKECHUE,
ONpeICIICHUE ero
BUJIa U IIOCTPOECHUE
MOJCIIA ABUKCHUS,

NuauBunyanpHas,
pabora B mapax, B
rpyIax.

POIII
https://resh.edu.ru/subje
ct/lesson/5235/start/214
427/
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IUIAHUPOBAHHE U
peanu3anus
pELICHUS, TOUCK
pa3IMYHbBIX
CII0CO00B peIeHUs
1 BBIOOP
ONTHMAJIBHOTO,
COOTHECCHHE
MOJTy4YEeHHOTO
pe3ysbTara ¢
YCIIOBHEM 33J[auil U
OLICHUBAHHE €T0
IpaB10n0100us.

2.5

3agayu Ha
JIBUKCHHC
(BCe BUIBI)

CucremMaTH3alys
BHUJIOB
OJTHOBPEMEHHOI'O
PaBHOMEPHOTO
JIBYDKEHUS IBYX
00BEKTOB:
HaBCTpEYy,
BJIOTOHKY, B
IIPOTHUBOIOI0KHBIX
HaIPaBJICHUSAX, C
OTCTAaBaHHUEM.

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/5236/start/214
675/

Hroro no pazngeny

10

Pa3nea 3. IIpocTpancTBeH

HbIC OTHOIICHUSA U T'C

oMeTpHu4ecKHne (purypsl

3.1

['eomerpuueckue
burypsl

Brranciaenue
nepuMeTpa u
IUIOIIAIH COCTaBHBIX
¢buryp (u3
TPEYrOJIbHUKOB U
MPSIMOYT OJIHUKOB).
Haxoxxnenue

NuauBunyanpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/5088/start/305
S12/
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00beINHEHNS U
MePECCUCHUS
MHOTOYTOJIbHUKOB.
CocraBiieHne u
npeoOpa3oBaHue
r€OMETPUYCCKHUX
buryp u3 nmaaoyex.
Breraucnenue
o0beMa U ILIOIIAaN
MMOBEPXHOCTH
MPSIMOYTOJTBHOTO
napajuiejenumneaa u
Ky0Oa, COCTaBJIEHUE
UX pa3BEPTOK.

Hroro no pazueny 2
Pa3nen 4. BeaunuuHbI M 3aBHCHMOCTH MEK1y HUMU
[Ipumenenne NunuBuayanbHas, POII
[TepeBon . ;
oMemaHHo# Apobi W3Y4YECHHBIX pabora B mapax, B https://resh.edu.ru/subje
4.1 1 MaTEeMaTHYECKUX rpyImmax. ct/lesson/4111/start/293
B HEMPABWILHYIO .
3HAHU B 425/
IpoOb —
UTPOBBIX CUTYAIUSX.
Onpenenenue uensl | MaauBuayanpHas, POII
JICTICHUS TITKAJTBI. pabora B mapax, B https://resh.edu.ru/subje
CgoiicTBa [TocTpoenue mkan ¢ | rpymnmnax. ct/lesson/4098/start/309
JIEVICTBUIL CO «yI00HOW» IIeHON 830/
4.2 CMEIIaHHLIMU 1 JICTICHUS.
npo0simu. [Ikanbl. N3o0paxkeHue Ha
Yucnoson ny4 YHUCJIOBOM JIy4e
noJie, Apooeit u
CMEIIIaHHBIX APOOCH.
JIBH>KEHHE IO ITocTpoenue NunuBuayanbHas, POII
4.3 KOOPJIUHATHOMY 1 MojIeJIel IBIKEeHUsT | paboTa B mapax, B https://resh.edu.ru/subje
ny4ay Ha KOOPJIMHATHOM rpyImax. ct/lesson/4579/start/215
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nyye. 047/
Wroro no pazneny 3
Pa3nes 5. Auredpanyeckue npeacrabJieHust
BrisiBnienue NuauBunyanpHas, PO
3aKOHOMEpPHOCTEN U | paboTta B mapax, B https://resh.edu.ru/subje
WX BBIpQKEHUE B rpynmnax. ct/lesson/5196/start/122
51 [Touck 1 peun. CocTaBieHue 006/
' 3aKOHOMEpPHOCTEN PAIIOB YHCeIl U
¢buryp no
3aJJaHHOMY
IIpaBUILy.
BrigBienue NunuBuayanbHas, POII
3aKOHOMEpPHOCTEH U | paboTa B mapax, B https://resh.edu.ru/subje
Crnoxenue u UX BBIPAKEHUE B rpyImmax. ct/lesson/5201/start/131
59 BbIUUTaHUE Apodei 1 peun. CocraBieHue 839/
' C OJIMHAKOBBIMU PAI0B YKMCEN U
3HAMEHATEeISIMU ¢buryp mno
3aJJaHHOMY
MIpaBUILY.
Hroro no pazueny 2 ‘

Pasznen 6. MaTeMaTH4eCKHH A3BIK M 3JIEMEHThI JIOTHKH

6.1 Hepapencrtpa

Brimonraenue
3aJIaHuMH,
TpeOyIONINX 3aMnuCh
CTPOTOTO W/WIH
HECTPOIoro
HEpaBEHCTBA U
HEpPaBEHCTB,
HMEIOITNX
MHOECTBO
peuIeHui.

NuauBunyanbpHas,
pabora B napax, B
rpyImnax.

POIII
https://resh.edu.ru/subje
ct/lesson/5210/start/305
870/

6.2 OrueHKa u

Pemenue 3amauy,

NunuBuayanbHas,

POII
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MPUKHUIKA TpeOYIONIMX OIICHKH | paboTa B mapax, B https://resh.edu.ru/subje
(pe3ynbTaToB CYMMBI, Pa3HOCTH, rpymnmnax. ct/lesson/4071/start/292
apu(METHIECKUX MIPOU3BENECHUS WIH 975/
NEHCTBUIN) YaCTHOTO.
Hroro no pazueny 4
Pasznen 7. Pabora ¢ MmaremaTn4yeckoii uHgopmanueii 1 aHAJIU3 JAHHBIX
HccnenoBanue NunuBuayanbHas, POII
CBOMCTB 4ucern, pabora B mapax, B https://resh.edu.ru/subje
¢buryp, BbIsSIBICHHE rpynmnax. ct/lesson/4071/start/292
3aBUCHMOCTEH. 975/
Beiasmxenne
MaremaTuueckue
7.1 1 TUIIOTE3HI, €€
Hccnenosanus
MpOBEPKa
JUISL KOHKPETHBIX
3HAUCHHUH YHCe,
dbopMynupoBaHue
BBIBOJIA.
Oco3HaHue NunuBuayanbHas, POII
MoTpeOHOCTH pabora B mapax, B https://resh.edu.ru/subje
pacIIMpeHus rpyImax. ct/lesson/4060/start/301
Orenka miomniaau
MTOHATHUS YUCIIA 472/
(uryper yepe3 NOHMMaHue
7.2 [TpubnmxerHOe 2 P
HEJ0CTaTOYHOCTH
BBIUHCJICHHE
. HATypaJIbHBIX
IO IEH.
qucen A
MIPAKTUICCKHUX
HM3MEpEHHUI.
Hroro no pazueny 3
OBIIEE KOJIMYECTBO
YACOB I10 34
[TPOTPAMME
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