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1. Il1anupyeMble pe3yJabTaThl 0CBOCHHS YUEOHOI0 IpeaMera

[IpeameTHble  pe3ynbTaTbl  OCBOEHUS  OCHOBHOM  0Opa3oBaTEIbHOU
POTrPaMMBl.

BrlnyckHUK HayduTcs B 5-6 Kinaccax (I MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU U 00€eclieyeHus BO3MOKHOCTH YCIEIIHOTO MPOAOJIKEHUSI 00pa3oBaHus Ha
0a30BOM YPOBHE)

e OnepupoBaTh Ha 0a30BOM YpOBHE' MOHSTHUSMH: MHOMKECTBO, JIEMEHT
MHOKECTBA, TOJMHOKECTBO, TPUHAJICKHOCTH;

® 3a]1aBaTh MHO>XECTBA MEPEUNCICHUEM UX 3JIEMEHTOB,;

® HaxOIWUTh TIEpeceueHre, OOBEIUHEHHE, TOIMHOKECTBO B IMPOCTEHIIHMX
CUTYaIIHsIX.

B noBceHeBHOM ®U3HU U TIPU U3YUECHUH JPYTUX MPEIMETOB:

® Dpacno3HaBaTh JOTUYECKU HEKOPPEKTHBIE BhICKA3BIBAHUS.
Hucma

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSTHSIMU: HATYpajIbHOE YMHCIIO,
L[EJI0€ YHUCI0, OOBIKHOBEHHAasi ApoOb, JeCSITUYHas IpoOb, CMEIIAHHOE YHCIIO,
palMOHaIbHOE YHUCJIO;

® JCIOJIB30BAaTh CBOWMCTBA YMCEN WM NMPAaBWIA JECUCTBUM C PALMOHAIBHBIMHU
YUCJIaMU [PU BBITIOJTHEHUU BBIYMCIICHUI;

® CIIOJIB30BaTh MPU3HAKU JAETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH
BBIYUCJICHUN U PEIICHUN HECIIOKHBIX 3a7a4;

® BBIMNOJHATh OKPYIJIEHHE PAIMOHAIBHBIX YHCEI B COOTBETCTBHUM C
MpaBUJIaMH;

® CpPaBHUBATH PALMOHAIBHBIC YKCIIA.

B noBceHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MIPEIMETOB:

® OLICHMBAThH PE3YJIbTAThl BBIYUCIECHUN MPU PEUICHUU MTPAKTUYECKHUX 3a/1a4;

® BBIMNOJHITH CPABHEHHUE YHUCEJ B PEAJIbHBIX CUTYAIUSX;

® COCTaBJISTh YUCJIOBBIC BBIPAXXEHUS MPU PEUICHUM MPAKTUYECKUX 3a7ay U
3a/1a4y U3 JPYTruX y4eOHbIX MPEIMETOB.

CrartucTuka v Teopus BEPOSITHOCTEMN

o [IpencraBisaTh JaHHBIC B BUJIE€ TAOJHII, TUATPAMM,

® yuTaTh HH(OPMAIIUIO, IPEACTABICHHYIO B BUJIE TAOIUIIbI, TUATPAMMBI.
TexkcToBbIe 3a1aun

e PemaTe HEC/IOXKHBIE CIOKETHBIE 3a7adydl pa3HbIX TUIIOB Ha BCE
apupMeTHIECKUE ICHUCTBUS;

® CTPOWUTH MOJICTh YCIOBHUSA 3a7aud (B BHUJE TaOIHIIbI, CXEMBI, PUCYHKA), B
KOTOpPOM JaHbl 3HAUCHMS JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIUYHH, C IEJBIO
MOMCKA PEIICHUS 3a]1auu;

® OCYIIECTBIATH CIIOCOO MOKCKA PEIICHU 3a7]a4H, B KOTOPOM PacCyKJICHUE
CTPOUTCS OT YCJIOBHUS K TPEOOBAHHUIO WJIM OT TPEOOBAHUS K YCIIOBHIO;

1 .
31eck u ganee — pacrno3HaBaTh KOHKPETHBIC IPHUMEPHI OOIUX MOHATHHA M0 XapaKTePHBIM IPH3HAKaM, BBITIOIHSATh
JICACTBHUS B COOTBETCTBHU C OTPEACICHUEM H MPOCTESHIIIMMU CBOMCTBAMU MOHITHN, KOHKPETU3UPOBATh IPUMEPAMU

o011Me TOHITHS.



® COCTAaBJIATH IUJIAH PEIICHUS 3a1a4H;

® BbIJICIIATH 3TAMbl PELICHUS 33a4U;

® HMHTEPIPETUPOBATH BHIUUCIUTEIIbHBIE PE3YIbTATHI B 3aJ1a4e, UCCIIeI0BaTh
MOJIyYEHHOE PEIICHHE 3a/1a4K;

® 3HATH PA3JIMYUE CKOPOCTEN OO0BEKTA B CTOAYEH BOJAE, MPOTUB TCUCHUS U
10 TEYECHUIO PEKHU;

e pelaTth 3a7a4l Ha HAXOKJICHHUE YaCTH YMCIIa U YUCa 10 €ro 4acTH;

® pemiaTh 3a/layd pa3HbIX TUMOB (Ha palbOTy, HAa MOKYIMKHU, HA JBU)XCHHE),
CBSI3bIBAIONIUX TPU BEJIWYWHBI, BBIACISATH 3TH BEJIUYUHBI U OTHOIICHUS MEXIY
HUMU;

® HAXOJUTh MPOILIEHT OT YKCJa, YUCJIO MO MPOLEHTY OT HEro, HaXOJAUTh
MPOIIEHTHOE OTHOUIEHWE JIBYX YHCEN, HaXOJAWTh NPOLIECHTHOE CHWKECHUE WIIU
MPOIIEHTHOE MOBBIIIEHUE BEJINYNHBIL;

® pelIlaTh HECIOXKHBIE JIOTUYECKHUE 33]1a4l METOJIOM PaCCyKICHUIA.
B noBceiHEeBHOM KU3HU U TIPU U3YUYEHUH JIPYTUX MPEIMETOB:

® BBIJIBUTaTh TUIOTE3bl O BO3MOXHBIX MPEAEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3aj1a4e (J1eJ1aTh MPUKUIIKY)
Harnsignas reomerpust
['eomerpuyeckue purypol

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMH: (UTYPa,TOYKA, OTPE3OK,
npsiMasi, y4, JIOMaHasi, yroji, MHOTOyTrOJIbHUK, TPEYTOJIbHUK W YEThIPEXYTOJIbHUK,
NpSIMOYTOJIBHUK W KBajpaT, OKPYKHOCTb M  KpYyr, MPSMOYTOJbHBIN
napaenenunen, kyo, map. M3o0paxare u3ydaeMmble (UIypbl OT PYKH U C
MTOMOIIIBIO IMHEUKHU U UPKYJISL.

B noBceaHeBHOM KU3HU U NPU U3YUYECHUU APYTUX MPEIMETOB:

e peliath MPAKTUYECKUE 3aJaud C MPUMEHEHHEM IPOCTEUINNX CBOWUCTB
¢buryp.
N3mepeHus 1 BBIYUCICHHS

® BBINOJHATh U3MEPEHUE JJIMH, PACCTOSHUN, BEJIUYUH YIJIOB, C MOMOILBIO
WHCTPYMEHTOB JIJIs1 U3MEPEHUI JIJIUH U YTJIOB;

® BBLIUUCIIATH TUIOMIAN IPSIMOYTOJILHUKOB.
B noBceiHEeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX MPEIMETOB:

® BBLIUKCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHJAPTHBIX CHUTYaIlUsX,
IJIOIIA/IA IPSIMOYTOJIbHUKOB;

® BBINOJHATh MPOCTEUIINE MOCTPOEHUS M H3MEPEHHUS Ha MECTHOCTH,
HEO0OXOIMMbIC B peaJIbHON JKU3HHU.
HcTopust MmareMaTuku

® OIUCHIBaTh OTJC/IBHBIC BBIJAIOIIMECS PE3YyJIbTaThl, MOJYYCHHBIE B XOJE
pa3BUTHSI MATEMATUKU KaK HAyKH;

® 3HATh MPUMEPHl MAaTEMATHUYECKUX OTKPBITUM W UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH.

BbIMyCKHUK TMOTYyYUT BO3MOXHOCTh HAyyuThbCcsl B 5-6 Kiaccax (aid
oOecrieueHus BO3MOXHOCTH YCIIEIITHOTO MPOAOJIKEHUST 00pa3oBaHusi Ha 0a30BOM
DJIeMEHTHI TEOPUU MHOXKECTB U MaTEMAaTUYECKON JIOTUKHU



° OnepI/IpOBaTb2 MOHATUSAMU: MHOXECTBO, XapPaKTEPUCTUKU MHOKECTBA,
AJIEMEHT MHOXKECTBA, IIyCTOE€, KOHEYHOE U OECKOHEUYHOE MHOXKECTRBO,
MTOJIMHOYKECTBO, IPUHALJIEKHOCTb,

® ONIpeACIATh MPUHANICKHOCTh IJIEMEHTa MHOXECTBY, OOBEIWHEHHUIO U
MEPECECYEHNI0 MHOXKECTB; 3a/1aBaTh MHOKECTBO C TOMOULIBIO IEPEUHUCIEHUSA
3JIEMEHTOB, CJIOBECHOTO OMUCAHUS.

B noBce1HEBHOM KU3HU Y NPU U3YYEHUU APYTUX MPEIMETOB:

® pPACNO3HABATh JOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,

® CTPOUTH LIEMOYKH YMO3AKIIOYCHUHW HAa OCHOBE MCIIOJIb30BaHUS MPABUI
JIOTHKH.

Yucna

e OmnepupoBarhb  MNOHATUAMH:  HATypaJIbHOE  YHUCIO,  MHOYXECTBO
HATypaJbHBIX YHCEN, IEJI0€ YHCIIO, MHOXECTBO IIEJBIX YHCET, OOBIKHOBEHHAS
JIpoOb, NecITUUHasT JpoOb, CMEIIAHHOE YKCIIO, PAIlMOHATBHOE YKCIIO, MHOXKECTBO
pAalMOHAIBHBIX YHCEJ, T€OMETPUUYECKAS WHTEPIIPETAlUsl HATYPAIbHBIX, LEJbIX,
palMOHaIbHbIX;

® [IOHUMAaTh M OOBSICHATH CMBICI TO3WIMOHHOM 3allMCH HATypaJIbHOTO
YHUCIIa;

® BBINOJHATH BBIYMCIIEHUS, B TOM YHCJIE C HCIOJb30BAHUEM MPUEMOB
pallMOHANIbHBIX BBIYMCICHUN, 000CHOBBIBATH AJITOPUTMBI BHITIOJIHEHUS JEHCTBUIA;

® HCIIOJB30BaTh MPU3HAKU JEIUMOCTH Ha 2,4, 8, 5,3, 6,9, 10, 11, cymmsI
W TIPOU3BEIACHUS YHUCEJ IMPHU BBINIOJHCHUHU BBIYMCICHUA W PEUICHUU 3ajad,
000CHOBBIBATh IIPU3HAKU JETUMOCTH;

®  BBINOJIHATH OKPYTJICHUE PALMOHAIBHBIX YUCEN C 3aJJTAHHOM TOYHOCTHIO;

® VYIOpsIOYMBATHL YHWCIIA, 3aldCcCaHHble B BHUAEC OOBIKHOBEHHBIX U
JECATUYHBIX APOOeH;

e Haxoauth HOJl m HOK uncen u ucrnonp30Bath X Mpu PEUICHUH 33]14;.

® OIEpPUPOBATH MTOHSTUEM MOJTYJIb 4yHucia, reoMeTprudecKas
MHTEPIIPETALNS MOAYJISI YUCIIA.

B moBce1HEBHOM KU3HU Y PU U3YYEHHUU JPYTUX MIPEIMETOB:

® [IPUMEHATh TMpaBWwiIa NPUOIMKEHHBIX BBIUYMCICHUM TPU PEIICHUU
MPAKTUYECKUX 3a/1a4 U PEIICHUU 3a/1a4 JPYTUX yUeOHBIX IPEAMETOB;

® BBINOJHATH CPABHEHHUE PE3YJbTATOB BBIYUCICHHN TMPU PEHICHUU
MPaKTUYECKUX 3aJ1a4, B TOM YHCJIe TPUOIMKEHHBIX BBIYHCIICHUH;

® COCTaBJIATh YHCJIOBBIC BBIPAXCHUS W OILCHUBATH WX 3HAYCHUA IPHU
pelIeHNU MPAKTUYECKUX 3a/a4 U 3a7a4 U3 JPYrux y4eOHbBIX MPEIMETOB.
YpaBHEHUS U HEPABEHCTBA

e OmnepupoBaTh MOHATUIMU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, YPABHECHHUE,
KOpPEHb YpaBHEHUS, PEIICHUE YPABHEHUSI, YN CIIOBOE HEPABEHCTRBO.

CraTucThKa ¥ TEOPUS BEPOSITHOCTEH

2
3H€CI) " Jajie€ — 3HaThb ONPEACICHUC TIOHATHSA, YMCTh HOSACHATH €TI0 CMBICJI, YMETb UCITIOJIb30BATh IIOHATHUE U €TO
CBOIiCTBa IIpyu NpoOBCACHNU paCC}’)KHGHHﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a1a4.



e OmepupoBaTh MOHIATUAMH: CTOJOYATBHIE M KpPYTrOBblE JUArpaMMbl,
TaOJIMLBl JaHHBIX, CPEIHEE apU(PMETUUECKOE,

e U3BJIEKaTh, MWHQPOPMALMIO, TMpPEACTABICHHYI0 B Ta0nuIax, Ha
JarpaMmax;

®  COCTaBJISITH TAOJUIBI, CTPOUTH TMArPAMMbl HA OCHOBE JIaHHBIX.

B noBceHEBHOM XKU3HU U TPU U3YUYEHHUH JPYTUX NMPEAMETOB:

e U3BJEKaTh, MHTEPIPETUPOBATH U NPeoOpazoBbIBaTh HH(OpMALHIO,
OpEJICTaBICHHYI0 B TalOJMIIAX WM Ha JuarpamMmax, OTpaXkarollyl0 CBOMCTBAa M
XapaKTEPUCTUKHU PEAIBHBIX ITPOLIECCOB U SBJICHUM.

TekcToBbIe 3a1a4K

e PemaTh NpoCThIE M CIOXHBIE 33Ja4d Pa3HbIX TUIIOB, a TaKXE 3aJayu
ITOBBIIIEHHOM TPYIHOCTH;

® JCIOJIb30BaTh pa3HbIE KPAaTKHE 3alHCH KaK MOJEIM TEKCTOB CIIOAKHBIX
3aJ1a4 JUIs TOCTPOEHUS IIOMCKOBOM CXEMBI M PEILICHUS 3a/1ay;

e 3HaTh M IMpPUMEHATh 00a cHocoba TmoucKa pemieHus 3agad (ot
TpeOOBaHUS K YCIOBHIO U OT YCJIOBUS K TPEOOBAHUIO);

® MOJENUPOBAaTh PACCYKJECHUSA NMPHU MOUCKE PEIICHMS 33/7a4 C IMOMOIIbIO
rpad-cxeMsl;

®  BBIICIATH ATAIlbl PEUICHUS 33]1a4U U COJAEP/KaHUE KaXI0Tr0 ITana;

® UHTEPIPETUPOBATh  BBIYMCIUTENBHBIE  pE3yJbTaTbl B 3ajade,
WCCJIEIOBATH MTOJIYYEHHOE PELICHUE 3a/1a4H;

® aHAIM3UPOBATh BCEBO3MOYKHBIE CHUTYallUH B3aWMHOIO PAaCHOJIOKEHUS
JIBYX OOBEKTOB M M3MEHEHHE WX XapaKTEPUCTUK IMPU COBMECTHOM JBHKEHUU
(CKOpPOCTh, BpEMs, pacCTOSTHUE) MTPU PELICHUH 33]a4 Ha JBUKEHUE JIByX OOBEKTOB
KaK B OJIHOM, TaK ¥ B IIPOTHBOIIOJIOKHBIX HAIPABICHUSAX;

® JCCIIEeIOBaThb BCEBO3MOXHBIE CHUTyallUM MpU pEUIEHUU 3aJad Ha
JBHYKEHUE T10 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpa3HbIE 337aUu «HA YaCTH»,

e pemath W OOOCHOBBIBaTH CBOE  peIIeHUE 3anad  (BBIACIATH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOKJEHUE YaCTH YMCJIA M YUCIIa IO €ro YacTH Ha
OCHOBE KOHKPETHOI'O CMbICHA IpOOu;

® O0CO3HaBaTh U OOBICHATH MJAECHTUYHOCTh 3aJa4 pa3HbIX THUIIOB,
CBSI3BIBAIOLUX TPU BEJIMUYMHBI (Ha pabOTy, Ha TOKYIIKH, Ha JBUKEHUE); BBIACISATh
3TH BEJIMYUHBI U OTHOLIECHUS MEXIY HHUMH, IPUMEHATh WX IPU PEUICHUM 3ajad,
KOHCTPYHPOBATh COOCTBEHHbBIE 33JJa4l YKA3aHHBIX THUIIOB.

B noBceHEeBHOM XU3HU U TTPU U3YUYECHUH JPYTUX MPEIMETOB:

® BBIICIATH NPU PEIICHUH 33/7a4 XapaKTEPUCTHKU paccMaTpUBaeMONl B
3aJlaye CUTyallud, OTJIMYHbBIE OT peajbHBIX (T€, OT KOTOPHIX aOCTPArupOBaIKCH),
KOHCTPYUPOBATh HOBBIE CUTYAIIMM C YYE€TOM 3THUX XapaKTEPUCTUK, B YACTHOCTH,
IIPU PELIEHUU 33124 Ha KOHLIEHTPALlUH, YYUTHIBATh IIJIOTHOCTh BELIECTBA;

e pelarbh U KOHCTPYHPOBATh 33J1a4M HAa OCHOBE PACCMOTPEHUS PEAJIbHBIX
CUTYyaluH, B KOTOPbIX HE TpeOyeTcsi TOUHBIM BHIYMCIUTENIbHBIN pe3ybTaT;

e pelaTth 3a/1a4M Ha JBUKEHUE IO PEKE, pacCMAaTpUBasl pa3HbIe CHCTEMBI
oTcUeTa.



Harnsnnas reomerpus
['eomeTpuueckue purypsl

e llI3BiexkaTh, MHTEPOPETUPOBATH U IPEOOPa30BHIBATE MHPOPMALUIO O
reOMEeTPUUYECKUX (PUrypax, MPEeICTaBICHHYIO Ha YepTexKax;

e 1300pakaTh U3ydyaeMble QUIYpPbI OT PYKU U C TOMOIIbIO KOMIIBIOTEPHBIX
WHCTPYMEHTOB.
W3mepeHus 1 BBIYUCICHUS

®  BBINOJHATh U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IIOMOIIbIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® BBIYUCIATH IUIOIIAAM  HPSIMOYTOJIBHUKOB,  KBaJpaToB, OOBEMBI
IPSIMOYTOJIBHBIX MapauIeNIenueoB, KyOoB.
B noBceTHEBHOM XKU3HU U MTPU U3YUYECHHUH JPYTUX MMPEIMETOB:

® BBIUHCIATH PACCTOSIHUS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYaLHUsX,
IJIOLIAAN YYACTKOB MPSAMOYTOJIbHON (DOpMBI, 00bEMBI KOMHAT;

J BBINOJHATh MPOCTEHIINE MOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBIE B

pEabHOM KU3HU;

® OLEHUBATh pPa3MePhl pEAIbHBIX 00BEKTOB OKPYKAIOILIEr0 MUpA.
Hctopus matematnku
XapakTepu3oBaTh BKJIaJ BBIJAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHE MATEMaTUKU U
MHBIX HAyYHbIX O01acTei



2. ConepxkaHue y4eOHOro npeaMera

HarypanbHbie uncna u Hyb

HartypanbHblil psia 4ncen U ero CBOMCTBA

HarypanbHoe 4mcio, MHOXKECTBO HATYpPaJIbHBIX YHCEI M €ro CBOWCTBA,
H300paKeHWe  HATypaJlbHBIX  YHCEJl TOYKAMH HAa  YHCJIOBOM  IPSIMOM.
Hcnonb30BaHKE CBOMCTB HATYPaJbHBIX YHCEII MPU PEIICHUHU 3a]1a4.

3anuch U YTEHHWE HATypaJIbHbBIX YUCE

Paznuuue mexny mudpoi um yucioMm. Ilo3unroHHas 3amuch HaTYpajIbHOTO
qyucia, TOMECTHOe 3HaueHue HUQPBI, pa3psaabl U KJIACChl, COOTHOIICHUE MEXIY
JBYMSl COCEAHUMM Pa3psAHBIMU E€AUHUIIAMHU, YTEHHUE M 3alUCh HATypAIbHBIX
YHCE.

OkpyriieHue HaTypaldbHBIX YHCEI

Heobxonumocts okpyrienus. [IpaBuino okpyriieHus: HaTypaJIbHBIX YUCE.

CpaBHEHUE HATYpPAIIBHBIX YHUCEN, CPAaBHEHUE C YnCIOM ()

[TonsiTME O CpaBHEHMH YMCEJ, CPABHECHHE HATYPAIbHBIX YHCENT APYr C
JpyroM U C HyJIeM, MaTeMaThyeckas 3alliCh CPaBHEHHM, CIOCOObI CpaBHEHUS
YHCEe.

JlercTBUs C HATYpAIBbHBIMU YHCJIAMHU

CnoxxeHrue W BBIYUTAHHE, KOMIIOHEHTHI CJIOKEHHS M BBIUMTAHHUS, CBS3b
MEXKJy HUMH, HAXO0XKJICHUE CYMMbl U Pa3HOCTH, U3MEHEHUE CYMMbI U PAa3HOCTH
IIPU U3BMEHEHUU KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHUA.

YMHOKEHUE U JEIICHUE, KOMIIOHEHTBI YMHOXKEHHUS U JICJICHUS, CBSI3b MEXKIY
HUMH, YMHOXXCHHE M CJIOKCHHE B CTOJOWK, JeJCHHWE YIOJIKOM, IIPOBEpKa
pe3yabTara ¢ MOMOIIBIO MPUKUJIKU U 0OpaTHOTO IEUCTBUS.

[TepeMecTUTENBHBIA W COYETATEIBHBIM 3aKOHBI CIOXEHUS M YMHOMXCHMUS,
pacrpeeIuTeIbHbIN 3aKOH YMHOKEHHUS OTHOCHUTENIBHO CII0XKEHUSI, 000CHOBAHUE
aJTOPUTMOB BBITIOJTHEHUS] apU(PMETUUECKUX JICHCTBUIA.

Crenenp ¢ HaTypalbHBIM NIOKa3aTEIEM

3anuch YKclia B BUJIE CYMMBbI Pa3psIHBIX CIaraéMbIX, MOPSAOK BBITOJTHEHUS
JEUCTBU B BBIPAKECHUAX, COJCPKAIMIMX CTENEHb, BBIYUCICHUE 3HAYCHUMU
BBIPAKECHUH, COJIEPKAIIUX CTEICHbD.

HucnoBble BBIpaXKEHUS

HucoBoe BBIpaXXEHUE U €TI0 3HAUYCHUE, ITOPSAI0K BBIITOJIHEHHS JECUCTBUN.

JleneHue ¢ ocTaTkoM

JlesieHre ¢ OCTaTKOM HAa MHOKECTBE HATYypPaJbHBIX YMCEII, CBOMCTBA ACTICHUS
¢ ocratkoM. [IpakTnueckue 3aaun Ha JEJICHUE C OCTATKOM.

CBoliCcTBa U MPU3HAKU JIEIUMOCTH

CBOICTBO JIETMMOCTA CYMMBI (pa3HOCTH) Ha uucio. [Ipu3Haku aeIMMOCTH
Ha 2, 3, 5,9, 10. ITpusnaku nenumoctu Ha 4, 6, 8, 11. lokazaTenbCTBO MPHU3HAKOB
JNEeIUMOCTU. PellleHue mNpakTUYEeCKHX 3ajJad ¢ MNPUMEHEHUEM IPU3HAKOB
JICTIMMOCTH.

Paznoxenue yucna Ha NpOCTbIE MHOKUTEIIN

[IpocTeie U cocTaBHBIE YKCa, pemero Jparocdena.



Pa3znoxkeHue HaTypaabHOIO YMCia HA MHOXHUTEIH, Pa3I0KEHHE Ha TPOCThIC
MHOXHTeNUd. KonuuecTBo nenuTenel 4yuciia, alropuTM pasfioKEeHHs 4ucia Ha
MPOCThIE MHOKUTEIU, OCHOBHAs TeopemMa apu(pMeTHKH.

AnreOpandecKkue BhIPaKEHUS

Hcnonbs3oBanne OYyKB il O0O3HAYEHHUS] YHMCEJI, BBIYMCIICHHE 3HAUYCHUS
aNre0panyeckoro BBIPAKEHHUS, NMPUMEHEHHE alreOpanyecKuX BBIPAKEHUN IS
3alKiCH CBOWMCTB apu(METHUECKUX ACHCTBUM, MpeoOpa3oBaHUE alreOpanyecKux
BBIPAKEHUM.

JlenuTenu u KpaTHbIE

Jlenutens W €ro CBOWMCTBA, OOMMIA JCIUTENb ABYX H OoJjiee YHCed,
HauOOJBIIUK  OOMUH  JCNUTENh, B3aWMHO TMPOCTHIC YHCIIA, HAXOXKICHUE
HaubosbIero odmero aenutens. KpatHoe u ero cBoiicTBa, 001iee KpaTHOE ABYX H
Oonee dnces, HAMMEHBITIEE O0ITee KPaTHOE, CIIOCOOBI HAXOXKICHHUSI HAMMEHBIIIETO
OOIIIEro KpaTHOTO.

Hpobu

OOBIKHOBEHHBIE TPOOH

Homns, 4dactb, apobHOe uucio, ApoOb. JIpoOHOe dYHCIIO Kak pe3ysbTatr
nenenus. [IpaBunbHble U HENMpaBWIbHBIE APOOH, cMelIaHHas IpoOb (CMeIaHHOoe
YHUCJIO).

3anuch HATYpaJIbHOTO YHCJIa B BHJIE APOOM C 3a/JlaHHBIM 3HAMEHATelIeM,
npeoOpa3oBaHUE CMENIAaHHOM APOOU B HEMPABUILHYIO 1poOb U HA0OOPOT.

[IpuBenenue npobeit k obmemy 3HaMmeHarento. CpaBHEHHE OOBIKHOBEHHBIX
JpoOeil.

CrnoxxeHre W BbIYMTAHHE OOBIKHOBEHHBIX NIPOOEH. YMHOXKEHHE U JIeJICHUE
OOBIKHOBEHHBIX JPOOEH.

Apudmernueckre IeUCTBHS CO CMEIIaHHBIMU IPOOSMH.

Apudmernueckre 1eHCTBUS C TPOOHBIMU YHUCIIAMHU.

CrocoObl  pallMOHANIM3AllMA  BBIUMCICHUW H WX TPUMEHEHUE TMpHU
BBINOJIHEHUH JICVCTBUM.

Jlecatuunbie qpodu

Ilenast u npoOHas yacTu necaTuyHoil npodu. [IpeobpazoBanue neCITHUHBIX
npobeil B oObIKHOBeHHBIE. CpaBHEHHE ACCATUYHBIX ApoOer. CrokeHue u
BBIYUTAHHUE JECITHUYHBIX JApo0eit. OKpyrieHne AECITUUHBIX APOOeid. Y MHOXKEHUE
U JlefieHue JAecsATUYHbIX ApoOei. [IpeoOpa3zoBaHue OOBIKHOBEHHBIX Ipo0Oeil B
necaTruaHbie 1poou.KoHeuHbie 1 OECKOHEYHBIE IECATUYHBIE IPOOH.

OTHOI1IEHKE IBYX YHCEI

Macmtadb Ha mmaHe u  kapte. Ilpomopruu. CBoiicTBa mNponopuui,
IIPUMEHEHUE TIPONIOPLMI U OTHOLLICHUH IIPU PELICHUU 3aay.

Cpennee apudmeTuieckoe yncesn

Cpennee apudmeTndyeckoe JAByX umcen. M3o0paxeHwe cpemHero
apu(PMETUIECKOTO JBYX YKCENI Ha YHCIOBON mpsMoii. PerieHue mpakTHYECKUX
3a/lady ¢ TMpUMEHEHHeM cpeaHero apudmernueckoro. CpemaHee apudmernueckoe
HECKOJIBKUX YHCEI.

[IporieHTHI



[lonsiTue mnpouneHTa. BplUuCIEHHE NPOLIEHTOB OT YMCJIA M YHUCIA IO
M3BECTHOMY MPOLEHTY, BBIPAJKEHUE OTHOIIEHUS B MpOLEHTaX. PemeHune
HECJIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOLEHTAMH.

JnarpaMmbl

Cronbuatble M KpyroBble auarpamMmbl. M3Biedenwe wuHboOpMau U3
nuarpamm. M3o0paxkeHue nuarpamMm Mo YUCIOBBIM JaHHBIM.

PanmonanbHbie uyncia

[TonoxxuTenbHBIE M OTPULIATENIBHBIEC YNCIIA

N300paxeHne 4yncen Ha 4YMCIOBOM (KOOpaWHAaTHOM) mpsamoil. CpaBHEHHE
yuces. Moayip 4nciia, reoMeTpuyecKasl MHTepIpeTanns MOAyJIsd yncia. /lercTBus
C TIOJIOXKUTEIBHBIMHA U OTPULATEIIbHBIMUA YMCIIaMHU. MHOKECTBO LIEJIBIX YU CE.

ITonatue o panmonansHOM yucie. [lepBudHOE IpencTaBIeHne O MHOKECTBE
palMOHAJIBHBIX YHCell. JIeHCTBUSA ¢ paMOHAIbHBIMU YU CIAMU.

Pemienne TekcTOBBIX 3a/1a4

EnvHunbel u3MepeHuil: JUIMHBI, IUIOIIAAM, OObEeMa, MacChl, BPEMEHH,
CKOPOCTH. 3aBUCHUMOCTH MEXAY €IUHULAMU H3MEPEHHUS KaKIOW BEIMYHHBI.
3aBUCUMOCTH  MEXJIYy  BEIMYMHAMHU:  CKOPOCTb,  BpPEMs,  pacCCTOSHUE;
IPOU3BOAUTENLHOCTb, BpEMS, paboTa; [IeHa, KOJIUYECTBO, CTOUMOCTb.

3amaun Ha Bce apuMeTuyecKue AenCTBUs

Pemenue TekcToBBIX 3amad apudmernyeckum crnocodom. Mcnonb3oBaHue
Ta0JIMIL, CXEM, YEPTEXKEH, IPYruX CPEACTB MPEICTABICHUS JAHHBIX MPU PELICHUU
3a/1a4H.

3ajauu Ha ABMKEHUE, padOTy U OKYIKHU

Pemenne HECHOXHBIX 3aJady Ha JIBIDKEHHE B MPOTHUBONOJIOKHBIX
HaIlpaBJIEHUSIX, B OJTHOM HANPABJICHUH, ABM)KEHHUE MO PEKE MO TEYEHUIO U MPOTUB
TeueHus. Pemienne 3amay Ha coBMecTHy paboty. Ilpumenenuwe apoOeit npu
pELICHUH 3a4ay.

3ajauu Ha 4aCTH, JOJIH, IPOLEHTHI

Pemenne 3amay Ha HAaxXOXKJIEHHWE 4YacTH YWCIA M YUCIA [0 €ro 4YacTH.
Pemenne 3amauy Ha mpoueHThl U A0JH. [IpruMeHeHue nponopuuil Mpu peleHun
3a1ad.

Jlornueckue 3anauun

PemeHne HECHOKHBIX JIOTMYECKHMX 3ajad. PellleHne Jornyeckux 3anay C
oMoIIIbI0 rpad)oB, TAOIHII.

OcCHOBHBIE METO/bI PEIICHUS TEKCTOBBIX 3a/1au: apu(pMeTUUECKUid, Iepedop
BAPHUAHTOB.

Harnsaanas reometpust

Ourypsl B okpyxKaroiiem mupe. Harnsigaeie npeacrapienus o purypax Ha
IJIOCKOCTH: TIPsIMasi, OTPE3OK, JIy4d, YTOJl, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb,
Kpyr. YeThIpexyroibHUK, NPSIMOYIOJbHUK, KBajapar. TpeyrojbHUK, BHJbI
TpeyrojabHUKOB. IIpaBuiibHblE MHOTOYroJbHUKU. WM300pakeHMe OCHOBHBIX
reoMmeTpuueckux ¢uryp. BzanMHOe pacronokeHue JByX MpSAMBIX, JBYX
OKPYXHOCTEM, MPAMOM M OKPYKHOCTU. JlIMHA OTpe3Ka, JIOMaHOW. EnuHULbI
u3Mepenuss JiuHbl. [locTpoeHne oTpe3ka 3agaHHOW JUIMHBL. Buabl  yriioB.



I'panycHas wmepa yrima. M3mepeHne M TOCTPOEHHE YIJIOB C IOMOILIBIO
TPaHCIIOPTHUPA.

[lepumerp w™HoOroyronpHuka. [loHsATHe TUIOWAAM QUTYPBI;, EIUHUIBI
u3Mepenus 1iomanau. [lnomans npsamoyronbHukKa, KBaapata. [IpubmxkenHoe
U3MepeHue miomaau Guryp Ha kierdaroi Oymare. PaBHoBennkue GUryphi.

Harnsanele mnpenactaBieHuss O  MPOCTPAHCTBEHHBIX — Qurypax: Kyo,
napajielenunea, mOpu3Ma, nOupamMuaa, map, cdepa, KOHYC, IUIUHJIP.
N306paxenue mnpoctpancTBeHHbIX (uryp. [Ipumeps! ceuenuit. MHOTOTpaHHUKHY.
[IpaBriibHBIE MHOTOTpPaHHUKH. [IpuMepbl pa3BEPTOK MHOIOTPAaHHUKOB, HAJIMHIPA
Y KOHYCA.

[Tonsitue  o6bema; emuaMnIBl  00bemMa. OOBEM  MPSAMOYTOJIBHOTO
napasuienienunesna, Kyoa.

[lonsitTue o paBencrBe ¢uryp. LlenTpanpHasi, oceBas H 3epKajbHas
cumMeTpun. M300paxeHne CUMMETPUYHBIX QUTYD.

Pemienne mnpakTM4ecKUX 3ajad C IPUMEHEHUEM IPOCTEUIINX CBOWCTB
uryp.

Uctopusa matemaTuku

[TosiBnenne uudp, Oyks, uepornudoB B MpoLEcce cueTa U paclpeesIeHus
npoaykroB Ha JlpeHem bamxnem Boctoke. CBsa3p ¢ Heonutudeckoit
PEBOJIOIIUEN.

Poxnenune mectupecsiTepuuHON  cuUCTEMbl  cuucieHus. [losiBieHue
JIIECATUYIHOM 3aITMCH YHUCEII.

Poxnenne u paszsuthe apudmernku HaTypaibHbeix uucen. HOK, HO/,
npocThie uncia. Pemero Dparocdena.

[losiBneHue HyIJsI M OTPULIATENBHBIX YHCENI B MAaTEMATHKE IPEBHOCTU. Poib

Huodanra. [Touemy (—1)(—1) =+1?
Hpo6u B Baswione, Erunte, Pume. OTkpbITHE NECATUYHBIX APOOEH.

Crapunsabie cuctembl Mep. JlecsTuuHble IpoOM W METpUYECKas CHUCTeMa Mep.
JI. Marsunkui.



3. TemaTnueckoe MJIAHUPOBAHUE

5 Knacc
Ne n/m Temarnuecknii pa3aen KosmuecTBo yacos
1. [ToBTOpEHNHE 4
2. JInnun 5
3. HarypanbHbie uncna 9
4+, JlelicTBUS C HATypaJbHBIMU YUCIAMU 10
5. Hcnonp30BaHue CBOWCTB JEUCTBUM IIPU BBIYMCIICHUSX 26
6. JlomaHbIE 1 MHOTOYTOJIBHUKHA 9
7. JlenumocTh uncen 15
8. TpeyronbHUKHN U YETBIPEXYTOJIbHUKHU 11
9. OOGBIKHOBEHHBIC TPOOH 20
10. CrnoxeHre 1 BBIYUTaHUE APOOEit 15
11. YMHOKEHHE U JIeTIeHUuE Apooeit 19
12. ['eomeTpuyeckre Tena u ux U300paKeHUS 10
13. TabnuIel U TUarpaMMbl 8




14. IToBTOpEHUE 9
Hroro 170
6 Kiacc
Ne n/m Temarnuecknii pa3aen KosmuecTBo yacos
1. [ToBTOpEHUE 4
2. Hpo6u 1 mpOIEHTHI 16
3. [IpsiMble Ha MJIOCKOCTU U B IPOCTPAHCTBE 7
4+, HecsTuunbie qpoou 9
5. JIeficTBUSA ¢ AECATUUHBIMU JPOOSIMU 31
6. OKpy»)HOCTb 10
7. OTHOWIEHNS U IPOLEHTHI 14
8. Cummerpus 8
9. Boipaxkenusi, popMyIibl, ypaBHEHHUSI 15
10. Llenpie yncna 14
1. MmuoxectBa. Kombunaropuka 9




12. PanmonanbHeie yncia 16

13. MHOTroyroJibHUKHA 1 MHOTOTPaHHUKH 10

14. IloBTOpEHHE 7
Uroro 170
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