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1. IInanupyemble pe3yJibTaTbl H3y4YeHUs] Y4eOHOIO NpeaMeTa

B 5-6 knaccax:

BeInycKHHUK HAay9uTCs (/7151 UCTIONB30BAHUS B TIOBCETHEBHOM JKU3HHU M 00ECIICUCHHSI BO3MOXKHOCTH YCIICIITHOTO POI0JDKEHUST 00pa30BaHMs HA
0a30BOM ypOBHE)

DNIEeMEHTHI TEOPUU MHOKECTB U MATEMATUUECKOM JIOTUKU

e OnepupoBaTh Ha 6a30BOM YpoBHE! IOHATHAME: MHOKECTBO, SJIEMEHT MHOKECTBA, N0 IMHOKECTBO, IPUHAIEKHOCT;

® 337aBaTh MHOXECTBA NEPEUYUCICHUEM UX JIEMEHTOB;

® HaxOJUTh MepecedeHune, 00beAMHEHUE, TTOIMHOKECTBO B MPOCTEHIIINX CUTYAITHSX.

B noBceHeBHOM KW3HU U NIPU U3YYEHHUH APYTUX MPEAMETOB:

® pacro3HaBaTh JOTUYECKU HEKOPPEKTHHIE BHICKA3bIBAHUS

Yucna

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSAMHU: HATYPATLHOE YHUCIIO, I1E€JI0€ YUCIIO0, OOBIKHOBEHHAs IPO0b, NecATUYHAs IPoOb, CMENIaHHOE
YUCJI0, PAIMOHATIBHOE YHUCIIO;

® JCIIOJIb30BATh CBOWCTBA YMCEN U MPABWIIA JEHCTBUNA ITPH BBIITOJTHEHUH BBIYACICHUN;

® ICMOJIb30BAaTh MPU3HAKU IETUMOCTH Ha 2, 5, 3, 9, 10 npu BINOJTHEHUN BEIYMCIEHUNA U PENIEHUH HECIIOKHBIX 3a/1a4;

® BBINOJIHATH OKPYTJICHHE PAIIMOHATIBHBIX YHCEI B COOTBETCTBUU C MPABUIIAMU;

® CpaBHHBATh PAllMOHAJIbHBIE YHCIIA.

B noBcenHEeBHOM )XU3HU U IPU U3YYEHUHU IPYIUX MPEIMETOB:

® OIICHUBATH PE3YJIBTATHI BHIYUCICHUH NPH PEIIEHUHN PAKTUYECKUX 3a7a4;

® BBINIOJIHATh CPABHEHUE YHUCEIT B PEAIBHBIX CUTYaLUAX;

® COCTaBJISITh YUCJIOBBIE BBIPAXKECHUS [P PEIICHUU MPAKTUYECKUX 3a/1a4 ¥ 3374 U3 JPYruX yueOHbIX MPeIMETOB

VYpaBHEHHUS 1 HEPABEHCTBA

e OmnepupoBarb Ha 0a30BOM ypOBHE NOHSTHUSIMU: PABEHCTBO, YHCJIOBOE PABEHCTBO, ypaBHEHUE, MPOBEPSTHh CIPABEUIMBOCTh YHCIIOBBIX
PaBEHCTB U HEPABEHCTB;

CraTucTuka U TeOpus BEPOSITHOCTEN

e [IpencraBnarh qaHHBIE B BUJE TAONUIl, AUArPaMM, TpadUKOB;

e uyuTaTh HH(GOPMALUIO, IPEJCTABICHHYIO B BUJIE TaOIUIIbI, TUarpaMmbl, Tpaduka.

TekcroBble 3a1aun

e Pemiath HecJ0XKHbBIE CIOKETHBIE 331a4U Pa3HBIX TUIIOB Ha Bce apudMeTHIECKUE ICHCTBUS;

® CTPOUTH CXEMATHYECKHI 4epTEX WM APYryl0 KpaTKyr 3amuch (Tabiuila, cxema, pUCyHOK) Kak MOJEbh TEKCTa 3ajaud, B KOTOPOU NaHBI
3HAYEHUs] TPOUKHU B3aMMOCBS3aHHBIX BEJIMYMH, C LEIBI0 [TOUCKA PELICHUS 3a/1a4H;




® OCYIIECTBJIATH CHOCOO TOMCKA peIIeHUs 3a/aud, B KOTOPOM PACCY)KJICHHE CTPOHUTCSA OT YCIOBHsS K TpeOOBAaHMUIO, NMPH MOMCKE PELICHHUS
3aja4, WM OT TpeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH IIPOLECCA PELICHNUS 3a/1a4H;
BBIJICIIATH ATAIbI PELICHUS 3a/1a4H;
UHTEPIPETUPOBATH BBIYUCIUTEIbHBIE PE3YNIBTATHI B 337a4€, UCCIEA0BATh OJYyYEHHOE PEILIEHUE 3a1a4u;
3HATh pa3IMyue CKOPOCTEW 00BEKTa B CTOAYEH BOJIE, IPOTUB TEUEHUS U [0 TEUCHUIO PEKH;
pelaTh 3a/1a4d Ha HaX0X/I€HNE YacTH YHCiIa M YUCIIa 10 €ro 4acTu;
pelmarh 3aJaud pa3HbIX TUNOB (Ha paboTy, HAa TMOKYNKH, Ha JBUKEHHE), CBSA3BIBAIOLIUX TPU BEIMYMHBI, BBLACIATH 3TU BEIUYHUHBI U
OTHOIICHUS MEXIY HUMH;

® HaXOJWUTh MPOLEHT OT YHCIa, YUCIO MO0 IPOLEHTY OT HEro, HaX0AUTh MPOLEHTHOE CHUKEHHE WM MPOLIEHTHOE MMOBBIIEHNE BETUYNHBL;

® peuiaTh HECJIOKHBIE JIOTUYECKHE 3a/1a4l METOJ0M PACCYXICHUM.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IPEIMETOB!

® BBIJIBUraTh FUIIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAUEHUAX YHUCIOBOIO OTBETA 3a/1a4M (JeN1aTh MPUKUJIKY)

I'eomerpuueckue purypot

e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUAMHU: (UTypa Ha MJIOCKOCTH U TEJIO B IPOCTPAHCTBE, TOUKA, OTPE30K, MpsMasi, JIyd, JIoMaHasi, yroi,
MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIBHUK, IPSIMOYTOJIbHUK U KBaJIpaT, OKPYKHOCTb U KPYT, MPSIMOYTOJIbHBIN NapajuieNenunes, Kyo, map.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB!

e pemiaTh MPAaKTUYECKUE 3a7a4l C IPUMEHEHUEM MPOCTEUIINX CBOMCTB (uryp.

W3mepenus u BeIYUCIICHUS

® BBINOJIHATh U3MEPEHUE IJINH, PACCTOSHUHN, BEJIMYHUH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB JJIsl K3MEPEHU JUIUH U YTJIOB;

® BBHIUUCIATH IJIOLIAAH MPSIMOYTOJIbHUKOB.

B noBceaHeBHOM KU3HU U NIPH U3YUEHUH IPYTUX IPEIMETOB:

® BBHIUKCIATH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYAIHUX, TUIOIAI IPSIMOYTOJIbHUKOB

[Toctpoenus

e 300paxarb nu3ydyaemple miIockue GUrypbl 1 00bEMHBIE Tela OT PYKH U C IIOMOIIBIO TMHEHKU U LIUPKYJIS.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB:

® BBINOJIHATH MPOCTEUIIINE TOCTPOCHHSI HA MECTHOCTH, HEOOXOIMMBIE B PEAlIbHOM JKU3HU

Hctopus maTemaTHKu

® OMKCHIBATh OTACIbHBIC BHIJAIOIINECS PE3YIbTAThI, OJIYYCHHbIE B XO/I€ PA3BUTHSI MATEMATUKU KaK HAYKH;

® 3HATh IPUMEPHl MATEMATHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOI M BCEMUPHOU UCTOpHUEH

BbINYCKHUK HOJYYHUT BO3MOYKHOCTb HAYYUThCs: (MUl oOecreueHus] BO3MOXKHOCTH YCHEIIHOTo IMPOJOJDKEHUs oOpa3oBaHMs Ha 0a30BOM U
yrITyOIIEHHOM YPOBHSIX)

DNEMEHTBI TEOPUHM MHOKECTB U MAaTEMaTUYECKOM JIOTUKH




e OmnepupoBaTb HOHATUSMH: MHOXECTBO, XapaKTEPUCTHKH MHOXXECTBA, O3JIEMEHT MHOXKECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE
MHOY€ECTBO, II0JIMHOKECTBO, IPUHAJUIEKHOCTD,

®  OmpeneNnaTh NPUHAAICKHOCTh 3JIEMEHTa MHOKECTBY, O0ObEJMHEHUIO U TIEPECEUCHUI0 MHOKECTB;

®  33]aBaTh MHOXECTBO C IIOMOULIBIO IEPEYUCIICHUS JIEMEHTOB, CJIOBECHOTO OIMCAHMSL.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

® DPACIO3HAaBAThH JIOTHYECKU HEKOPPEKTHBIEC BHICKA3bIBAHNUS;

® CTPOWTH LIETIOYKH YMO3AKIIIOUEHHI HAa OCHOBE UCIIOJIb30BAHMS PABUII JIOTUKH;

Yucna

e  OnepupoBaTh NOHATHIMH: HATYpaIbHOE YKCIIO, MHOKECTBO HATYPaJIbHBIX YHCEJI, 1I€JI0€ YMCII0, MHOYKECTBO IIEJIbIX YUCEel, 0ObIKHOBEHHAs
npo0Ob, JecsiTU4Hasg JpoOb, CMEUIAaHHOE YHCIO, palMOHAJbHOE YHCIO, MHOXKECTBO pAllMOHAJIBHBIX YHMCE, T€OMETpUYecKas HHTEplpeTaus
HAaTypaJbHBIX, LEJbIX, PALIUIOHAIBHBIX;

® [IOHUMAaTb U OOBSACHATH CMBICI MMO3ULIMOHHOMN 3aIIUCH HATYpPAIbHOTO YUCIIA;

®  BBINOJIHATH BBIYHUCIICHUS, B TOM YHCIIE C UCMOJB30BAaHUEM MTPUEMOB PAllMOHAIBHBIX BHIYMCIIEHUH, 000CHOBBIBATH AJITOPUTMbI BBITIOJTHEHUS
e CTBHIA;

®  JCHOJIb30BaTh MPU3HAKU JenuMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMBl ¥ IpOW3BEACHUS NPU BBINOJIHEHUN BBIYMCICHUN U PEIICHUHN
3a/1a4, 000CHOBBIBATH IPU3HAKH JETUMOCTH;

®  BBIIOJIHATH OKPYIJICHUE PAllMOHATIBHBIX YUCEI C 3aJaHHON TOYHOCTBIO;

®  YNOpsAJOYMBATh YHUCJA, 3AIIMCAHHBIE B BU/I€ OOBIKHOBEHHOM U JIECATUYHOMN qpodu;

e Haxoauth HOJIl 1 HOK u ucnons30BaTh X IpHU pPEIICHUHU 3a4a4.

®  OIEPHUPOBATH MOHATHEM MOYJIb YUCIIA, TEOMETPUYECKAsi HHTEPIPETAalUs MO YHUCIIA.

B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTHX IPEIMETOB!

®  IPUMEHSATH [IPaBUJIA NPUOIMKEHHBIX BBIYMCICHUN IIPU PELICHUN IPAKTUYECKUX 3a]a4u U peIIeHUH 3aau APYruX y4eOHbIX IPEIMETOB;

®  BBINOJIHATH CPAaBHEHUE PE3YJIbTATOB BBIUYMCICHUN IIPU PELICHUH NPAKTUUECKUX 33124, B TOM YHCIIe NPUOINKEHHBIX BBIYMCICHUH;

®  COCTaBJIAThH U OLICHUBATh YMCIJIOBBIE BHIPAYKEHUS [IPU PELICHUN IMPAKTUYECKUX 3aJa4 U 3a7a4 U3 JIPYTrux y4eOHBIX PEIMETOB;

YpaBHEHMSI U HEPABEHCTBA

e OnepupoBaTb IOHATHAMU: PABEHCTBO, YHMCIOBOE PAaBEHCTBO, YPABHEHHME, KOPEHb YPABHEHMS, PELUICHUE YPAaBHEHHs, YHCIIOBOE
HEPABEHCTBO;

CraTucTka ¥ TEOpHs BEPOSITHOCTEN

e  OnepupoBaTb NOHATUSAMU: CTOJIOUATHIE U KPYTOBBIE JMAarpaMMbl, TaOJIUIbI JAHHBIX, CpeHee apu(MeTHIecKoe,

®  U3BJEKaTh, THPOPMALIMIO, IPEACTABICHHYIO B TaONMIIaX, HA TUarpaMMax;

®  COCTaBJIAThH TaOJNHUIIBI, CTPOUTH AUArpaMMbl Ha OCHOBE JaHHBIX.

B noBcenHeBHOM )KU3HU U IIPU U3YYCHUU OPYIUX IIPEIMETOB:

®  U3BJEKaTh, MHTEPIPETUPOBATh U IMpPeoOpa3oBbIBATh MH(POPMAIUIO, MPEACTABICHHYIO B TaOMUIAX M Ha JAMarpaMMax, OTPaKarollylo
CBOMCTBA U XapaKTEPUCTUKHU PEABHBIX IPOLECCOB U SBICHUN



TekcToBbIe 3a1aUn
PemaTe nmpocTeie U CIOXKHBIE 3a7a4H PA3HbIX TUIIOB, & TAKXKE 3aJa4H MOBBILIEHHON TPYJHOCTH;
HCIOJIb30BATh PA3HBIE KPATKUE 3AIIMCH KAaK MOJIEJIM TEKCTOB CJIOKHBIX 3a7a4 I OCTPOCHHS IOMCKOBOM CXEMbI M PEILICHUS 3a/1a4;
3HATh U IPUMEHATH 00a crioco0a MovcKa penieHus 3a/1a4 (0T TpeOOBaHUS K YCIOBHUIO U OT YCJIOBHSI K TPEOOBaHUIO);
MOJEIUPOBATH PACCYKIACHUS TIPU TIOUCKE PEIICHUS 33/1a4 C MTOMOIIIBIO Tpad)-CXEeMBI;
BBIJICIIATH 3TAIbl PEIICHUS 3a1a4H U COJICPHKAHUE KAXKIOTO ITaIa;
WHTEPIPETUPOBATH BHIYMCINUTEIIBHBIE PE3YJIbTATHI B 33/1a4€, UCCIEI0BATH MOJYYEHHOE PEUICHUE 3a1a4H;
AHATM3UPOBATH BCEBO3MOKHBIC CHTYAI[UM B3aUMHOTO PACIOJIOKEHHS JBYX OOBEKTOB M M3MEHEHHE MX XapaKTEPUCTHK IMPU COBMECTHOM
JMBKEHUH (CKOPOCTh, BPEMS, PACCTOSIHME) TMPU PEIICHUH 3a]ad Ha JBHKEHUE IBYX OOBEKTOB KakK B OJIHOM, TaK M B TMPOTHUBOIOJIONKHBIX
HANpaBJICHUSIX;

®  HCCIIEIOBATh BCEBO3MOKHbBIEC CUTYallUH NP PEIIEHUH 3a]a4 Ha ABUKECHHUE TIO PEKE, PACCMATPUBATH PAa3HbIE CUCTEMBI OTCUETA;

e pemaTh pa3HOOOpA3HBIE 33/Ia4YHM «HA YACTH,

e pemaTh U 00OCHOBBIBATH CBOE pEIIeHNE 3a7a4 (BBIACIATh MATEMATHUYECKYI0O OCHOBY) Ha HaXOJICHHE YaCTH YMCIIA M YUCIA M0 €0 YacTH
Ha OCHOBE KOHKPETHOTO CMBICIIa IPOOH;

® 0CO3HaBaTh M OOBSICHATH MJICHTHUYHOCTH 3aJa4 Pa3HBIX THIIOB, CBS3BIBAIOIINX TPU BEIMYMHBI (Ha paOOTy, HA MOKYIKH, Ha JBM)KCHUE).
BBIJICJISITH OTH BEJIMYUHBI M OTHOIICHUS MEXIY HUMHU, TPUMEHSTh WX MPU PEIICHUH 3a7a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a7]a4 YKa3aHHBIX TUIIO B.

B noBcenHeBHOM KW3HU U TIPU U3YYEHUH APYTUX MPEIMETOB:

® BBUICTATH NPH PEIICHUM 3a7a4 XapaKTePUCTUKH paccMaTpHBAEMOW B 3ajadye CHUTYyallUHM, OTIWYHBIE OT PEaTbHBIX (T€, OT KOTOPBIX
a0CTparupoBaINCh), KOHCTPYHPOBATh HOBBIE CHUTYAIlMH C YYETOM ITHX XapaKTEPHCTHK, B YAaCTHOCTH, NPU PENICHWU 3a/ad Ha KOHIICHTPAIlUH,
YYUTBIBATH MJIOTHOCTh BEILIECTBA;

e pemaTrh ¥ KOHCTPYHPOBATh 33/1aud Ha OCHOBE PACCMOTPEHUS PEATbHBIX CHUTYAIlMi, B KOTOPHIX HE TPEOYyeTCS TOYHBIN BBIYMCIUTEIbHBIN
pe3yJbTar;

e  pemiaTh 3a7a4M Ha ABMKEHHE TI0 PEKE, pacCMaTpUBasi pa3Hble CUCTEMbI OTCUETA

I'eomeTpuueckue Gurypol

e  OmnepupoBarh MOHATUSAMH (PUTYpa HA IJIOCKOCTH U TEJIO B MPOCTPAHCTBE, TOYKA, OTPE30K, MpsiMasi, Jyd, JJOMaHas, yroJl, MHOTOYrOJIbHUK,
TPEYrOJbHUK W YETHIPEXYrOJNbHUK, MPSIMOYTOJBHUK M KBaJpaT, OKPYKHOCTb M KpPYT, MPSMOYTOJbHBIN MHapajienenuies, Kyo, map, mupamumia,
LUIIMHJP, KOHYC;

®  U3BJIEKAaTh, UHTEPIPETHPOBATH U IPEOOPA30BBIBATH HH(GOPMAIIUIO O TEOMETPHUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexKax.

B noBcenHeBHOM )KU3HU U IIPU U3YUEHUU APYTHUX MPEAMETOB:

e  pelath MPaKTUYECKHE 3a/1a4M C TPUMEHEHHUEM MPOCTEHIINX CBOMCTB (puryp

W3mepeHus u BBIYMCIICHUS

®  BBINOJHATh U3MEPEHUE JUIMH, PACCTOSIHUN, BEJIMYHMH YIJIOB, C TOMOIIBIO UHCTPYMEHTOB ISl U3MEPEHUN JIIUH U YIJIOB;

®  BBIYHCIATH IUIOMIAIU MPSIMOYTOJIEHUKOB, KBaJJPAaTOB, 00bEMBI IPSIMOYTOJIBHBIX MapaslieenuIe/ 0B, KyOoB

B noBce1HEBHOM KU3HU U NIPU U3YYEHUU JAPYTUX MPEAMETOB:



®  BBIYHCIATH PACCTOSHUS HA MECTHOCTU B CTAH/IAPTHBIX CUTYAIUAX, IIOMAIN YIaCTKOB MPSMOYTOJIBHON (hOpMBI, 00HEMBI KOMHAT.
[TocTpoenus

e U3oOpaxkaTs n3ydaemblie IIOCKHE (pUTYphl 1 0OBEMHBIE TEJIa OT PYKU U C TIOMOIIBIO TMHEHKH, IIUPKYJIs, KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceiHeBHOM KW3HU U MIPU U3YYEHUH JIPYTUX MNPEIMETOB:

®  BBITNIOJIHATH IPOCTSHININE TIOCTPOCHUS HA MECTHOCTH, HEOOXOMMBIC B peaTbHON KHU3HHU;

®  OIICHMBATh Pa3Mephl peaATbHBIX 0OBEKTOB OKPYKAIOIIETO MUPa

Hctopus maremaTuku

. XapakTepru30BaTh BKJIA]] BBIIAIONIUXCS MATEMATHKOB B Pa3BUTHE MAaTEMATHKH M MHBIX HAyYHBIX oOnacTei

2. Copep:xaHue y4eOHOr0 mpeaMera
5 Kknacc

Apudmertnka
Harypanbubie uncna. HatypaneHsiii pan. Jlecarnunas cucreMa cumciieHus. Apudmernyeckue AeWCTBUs ¢ HaTypaibHbIMU ynciaMu. CBolcTBa
apu(METUIECKUX JICUCTBUH.
CreneHb ¢ HaTYpAJIBHBIM ITOKA3aTEIEM.
UucnoBble BHIpaKEHUS, 3HAUEHHUE YUCIIOBOTO BhIpakeHUs. [lopsiAok IEeHCTBUI B YMCIIOBBIX BBIPQKEHUSX, UCHOJIb30BaHUE CKOOOK. PemeHue
TEKCTOBBIX 3a/1a4 apU(PMETHUECKUM CIIOCOOOM.
Henutenn m kpatHble. CBOWCTBAa M TNpHU3HAKU JeIUMOCTH. [IpocThle M cocTaBHbIE 4yMcClia. Pa3liokeHHe HATypaJlbHOTO 4YHUCIa Ha MPOCTHIE
MHOXHTENH. JleneHne ¢ 0CTaTKOM.
Hpobu. O6sikHOBeHHAsT TpoOb. OcHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOei. ApudmMeTrndeckue AeUCTBUS ¢ OOBIKHOBEH-
HbIMH JIpo0siMu. HaxoskaeHre yacTu OT LeJIoro U IEJIOro MO €ro 4acTu.
Pemenne TekcToBBIX 3a7a4 apuPMETUUECKUM CIIOCO0.
W3mepenusi, mpuOImKkeHus, OueHKd. EquHUIbI n3MepeHus [UIMHBI, IIonaau, 0o0béMa, Maccel, BpeMeHH, ckopocTH. [Tpubmmkénnoe 3HaueHue
BenuuuHbL. OKpyrieHue HaTypalbHbIX yucell. [Ipukuaka u oneHka pe3yinbTaToB BEIYUCICHUH.
OnucarenpHas ctatuctuka. KomObunaropuka
[IpencraBienue qaHHBIX B BUAE TAOIUII, IUArPaMM.
Pemenne koMOMHATOPHBIX 3334 epedOPOM BapUAHTOB.

Harnsanas reomerpus
Harnsanele npencraBieHus O (uUrypax Ha IUIOCKOCTH: HpsMas, OTPE30K, Jyd, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYT.
YeThlpexyroJbHUK, NPSAMOYIOJbHUK, KBajapar. TpeyrojbHHMK, BHIbl TPEyroJbHUKOB. IIpaBuibHbIE MHOrOyrojbHUKH. M300pakeHue reo-
METpUYECKUX (PUryp.
JlinHa otpeska, somaHoi. llepuMerp MHoroyrospHuka. EquHMIBI M3MepeHus AnuHbl. M3MmepeHue IIMHBI OTpe3Ka, MOCTPOEHHE OTpe3Ka
3aJJaHHOM JUINHBL.



Bungs! yrnos. I'pagycHas Mepa yria. MI3mMepenune u mocTpoeHue yrios ¢ IOMOIIBIO TpaHCcopTupa. buccekrpuca yria.

[MonsiTne tumomaau QGUrypbl; eIMHUIBI M3MEpeHus Iomany. [lnomane mpsMOyroiabHUKA, KBajgpata. [IpubmmkéHHOE M3MEpeHue IUIONAan
¢uryp Ha kinetuaToii Oymare. PaBHoBenukue Gurypsl.

Harnsaneie mpeactaBieHuss 0 MPOCTPAHCTBEHHBIX (UTypax: KyO, Mapaiesienunen, mpusMa, nupamuaa. M3o0pakeHue NpoCTPaHCTBEHHBIX
¢uryp. Muororpannuku. [Ipumeps! pa3BEPTOK MHOTOTPaHHHUKOB.

[Tonsitre 00bEMa; eqMHULIBI 00BEMa. OOBEM MTPAMOYTOIBHOTO TTapaJuIeIienuIe1a, Kyoa

Apudmernra

Hpobu. ecaruunas npo6b. CpaBHEHHE JECATUYHBIX IpoOel. ApudmeTrnyeckue ACHCTBHUS ¢ IecITHYHBIMU npobsmu. [IpencraBnenue mecs-
TUYHOM ApoOH B BUJE OOBIKHOBEHHOMN APOOH M OOBIKHOBEHHOM B BUJIE JECATUIHOM.

[Ipo1ieHThI; HaX0XKAEHHE MPOLIEHTA OT BEIMUMHBI U BEJIMUUHBI IO €€ ITpoLeHTy. OTHOIIeHNE; BRIPAKEHNE OTHOIIECHUS B ITPOLIEHTAX.

Pemenne TekcToBBIX 3a7a4 apUPMETUYECKUM CIIOCOOOM.

Panvonanenbie uyncna. [lonokuTenpHble W OTPULATENBHBIE YMCIJIA, MOAYJIb 4HMCIA. MHOXKECTBO LENBIX 4YUCel. MHOXKECTBO pPallMOHAIBHBIX
YHCelNl; PAalMOHAIBHOE YHCIO KaK OTHOIIeHWe Mm/n,rae M — menoe 4Yuciio, N — HarypaidbHoe. CpaBHEHHE pPAalMOHATBHBIX YHCEI.
Apudmernueckue AeMCTBHS ¢ palliOHAIbHBIMU UnciaMu. CBoMCTBA apupMETUUECKUX IEHCTBUI.

KoopaunatHas npsimast; n300pakeHHE Yicesl TOUKaMH KOOPAMHATHON TIPSIMOMA.

W3mepenus, npubmkenus, oueHkd. [Ipubmmkénnoe 3nauenne BenuuruHbl. OKpyrieHue 1ecATUYHbIX pooeil. [Ipuknaka u olleHKa pe3ylibTaToB
BBIYHMCIICHUI.

DNEeMEeHTHI anreOpbl
Hcnons3oBanne OykB 11st 0003HAYEHUS YMCEI, IS 3aIUCH CBOMCTB apuMeTrdeckux aeicTBrii. bykBeHHbIE BhIpakeHUs. YHCIOBOE 3HAUCHUE
OYKBEHHOTO BbIpaxkeHus. JomycTrmble 3HaYeHHsI OYKB B BbIPaXKCHHH.

VpaBHeHHe; KOpPEHb YpaBHCHHUA. HaXO)K,Z[eHI/Ie HEHU3BCCTHBIX KO MIIOHCHTOB apI/I(bMeTI/ILIeCKI/IX HeﬁCTBHﬁ. HpI/IMepBI pE€UICHUA TEKCTOBBIX 3a4a4 C
IIOMOIIIBIO ypaBHeHHfI.

HeKapTOBBI KOOPJAUHATBI Ha IIJIOCKOCTH. HOCTpOGHI/Ie TOYKH M

KoopauHaTaM, OIIPEACICHNEC KOOPpAXNHAT TOUYKU Ha IIJIOCKOCTH.

OnucarenpHas ctatuctuka. KomOunaropuka
Pemenne koMOMHATOPHBIX 3a/1a4 TIepeOOPOM BapHUAHTOB.

Harnsanas reomerpus

N306pakenue reomeTpudeckux puryp. BzanmHoe pacnosioxkeHue IBYX OKpYXHOCTEH, IPSIMOM U OKPYKHOCTH.

Harnsanelie npenctaBieHust 0 IpOCTPaHCTBEHHBIX (purypax: map, cpepa, KoHyc, LuiauHap. M3o0pakeHue npocTpaHCcTBEHHbIX GuUryp. Ilpumepsr
ceueHnii. MHororpanHuku. IIpaBuiibHble MHOTOTpaHHUKHU. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMJIMHAPA U KOHYCA.

LlenTpanbHas, oceBas U 3epKajibHasi ciMMeTpuH. M300pakeHne CHMMETPUUHBIX (UTYD.

Jloruka 1 MHOXKECTBa



3. TemaTuueckoe IJIAHUPOBAHUE

Tewmbl, BXOASIIHE B pa3Aeibl
IIPUMEPHOM MPOrPaMMBbI

XapakTepuCTHKa OCHOBHBIX BUJIOB J€ATEIbHOCTH YUCHUKA (Ha YpOBHE Y4€OHBIX /1€ CTBUIA)

MaremaTuka. 5 kjacc

I'nasa 1. Jlunuu (9 ypokos)

HaFJ'ISI)IHI)Ie MMpEaACTaBJICHHUA O
TEOMETPUYECKUX (PUTYypax

Pacnio3naBaTh Ha peaMerax, H300paxeHUsIX, B OKPYXKaOIEeM MUPE pa3IudHbIe TUHUH, TUIOCKUE U
MPOCTPAHCTBEHHBIC. Pacrio3HaBaTh Ha YepTekax U PUCYHKaxX 3aMKHYThIC H HE3aMKHYTHIC JINHUH,
N3o6paxars
paznuuHble TMHANA. KOHCTpyHpoBaTh anropuT™M IOCTPOCHUS JIMHUH, N300paXEHHOW Ha KIIETYATOM

caMmorepecekarommecs u 6e3 camornepecedeHnid. ONUCHIBATh U XapaKTEPH30BaTh  JIMHUU.

Oymare, CTpOHTH T10 AJITOPUTMY

Harnsnueie npeacTaBiaeHus o
reoMeTpuueckux (Qurypax: npsmas,
OTpPE30K, J1y4, JoMaHas. M3o00paxenue
reoMeTpuueckux Gpuryp

PacnioznaBarh Ha yepTexax, pUCyHKaX, U MOJEISX MPAMYIO, YaCTH IPSMOH, tomManyto. [IpuBoauTs npuMepsl
AHAaJIOTOB YacTel MPsSMOi B OKPY>KaIOILIEM MUPE, MOACIMPOBATh PSAMYIO, IOMaHYI0. Y3HaBaTh CBOICTBA
npsimoii. U306paxats npsmyto, JIyd, OTPE30K, JIOMaHyI0 OT PYKHU U C UCHOJIb30BaHUEM JIMHEHKU

JnuHa oTtpeska, JomaHoW. EnuHUIIBI
U3MEpeHus JIMHbL. VI3MepeHue AJIUHbI
OTpe3Ka, IOCTPOCHUE OTPE3Ka
3aJJaHHOMN JIJIMHBI

I/ISMepHTB UJIMHBI OTPE3KOB C ITIOMOIIBLIO JIMHCHKH. CpaBHI/IBaTL JUIMHBI OTPE3KOB C IOMOIIBIO MUPKYJIA,
Ha IJ1a3, BbIIIOJIHUB U3MCPCHUA. CTpOI/ITB OTPE3KU SaZ[aHHOﬁ JJIMHBI C IIOMOIIBIO JIMHEHKU. Y3HaBaTh
3aBUCHUMOCTU MCKIAY CANHULIAMU MeTqueCKOﬁ CUCTCEMbI MCP, BbIpaKaTb OJJHU CAWHHIIbI U3MCPCHUA JJIMH
qucpe3 Apyrue. Haxomuts OIIIMOKH IIpH nepexoJ€ OT OAHUX CANHUL USMEPCHUS TJIMH K APYT'UM. Haxoauth
JUIUHBI JoMaHbIX. HaxoauTh JJINHY KpHBOfI JIMHHUN

Harnsanele npenctaBieHus o
reoMeTpUYecKuX (hurypax:
OKpPYKHOCTb, Kpyr. M300paxenue
reOMEeTPUYECKUX PUTYP

Pacnio3HaBaTh Ha yepTexkax, pUCYHKaX, MOJIEISAX OKPY>KHOCTb U KpyT. [IpuBOaUTH IpuMeEpPHI OKPYKHOCTH
U Kpyra B OKpy»Katoriem mMupe. M300paxarb OKpyKHOCTb 33JAHHOTO PaJiiyca ¢ TOMOIIBIO IIUPKYJISL.
KoHcTpynpoBate alroput™ BOCIPOU3BEACHUS PUCYHKOB U3 OKPYXHOCTEH, CTPOUTH 10 AITOPUTMY,
OCYIIECTBIISTh CAMOKOHTPOJIb, TPOBEPSISi COOTBETCTBHUE MOJyYEHHOT'O M300payKeHNUS 3aJaHHOMY PUCYHKY.
N306paxarb OKpYXHOCTH IO ONMHUCAaHUIO0. MCcrIo/Ib30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C OKPYXHOCTBIO.
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Y3HaBaTh CBOWCTBA OKPYKHOCTH.

OnucelBaTh M XapakTepu3oBaTh JMHUU. BpIIBUrate rumore3bl O CBOMCTBAaX JMHUH M OOOCHOBBIBATH
ux. M300paxarh pa3iuyHbIe IUHUM, B TOM YMCIE€  TpSAMBIE U OKPYKHOCTH.

KoncTpynpoBate alroputM MOCTPOCHUS JIMHHUH, H300paKEHHOM HA KJIeTUaToi Oymare, CTPOUTD 110

ITOPUTMY, OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI COOTBETCTBUE IMOJYYEHHOTO H300pa’keHHs
3aJJaHHOMY PUCYHKY. HaxouTh JUIMHBI OTPE3KOB, IOMAHBIX.

I'naea 2. Hamypansnoie uucna (12 ypoxos)

HGCXTI/I‘—IHaH CHUCTEMA CUHCIICHUSA

UwuTath 1 3aIMChIBaTh OOJIBIIKE HATypaIbHBIC YHCa. VICTOIh30BaTh IS 3aITUCH OOJIBITHX YHCET
COKpall€HHus: ThIC., MJIH, MJIP. Hpe}ICTaBHSITI) quciia B BUAC CYMMBI paspsaJHbIX Cllara€MbIX. HepeXO)II/ITB
OT OJJHUX €AWHUIL U3BMCPCHUA BEJIMYUH K JPYTUM. HaXO}II/ITB OILINOKHN IIpyu IepeEXoa€ OT OAHUX CAUHUI]
M3MEPEHUs K IpyruM. UUTaTh U 3alMChIBaTh YKMCJIAa B HEMO3UITMOHHON CHCTEME CUUCIICHUS (KIIMHOIUCH,
pUMCKasi HyMeparius)

Harypanensiii psan. KoopaunatHas
npsmasi. M300paxeHnue gucen
TOYKAMH Ha KOOPJAUHATHOU MPSAMOI

OnuceiBaTh CBOMCTBA HATYpaibHOTO psifa. CpaBHUBATh U yHIOPSI0YMBAThH

HaTypaJbHbIC YHCIIa, BEIMYMHBI (AJIMHY, Maccy, BpeMsl), BEIpaKEHHbIC B Pa3HBIX €IMHULIAX U3MEPECHHUSI.
YepTUTh KOOPIMHATHYIO MPSAMYIO, H300pakaTh YMCIIa TOUKAMH Ha KOOPJMHATHOM MPSAMOM, HAXOIUTh
KOOpAMHATY OTMEUEHHOMN TouKHU. MccnenoBaTh YiCIoBble 3aKOHOMEPHOCTH

OKPYFJ'IGHI/IG HaTypaJIbHBIX YHUCCIT

YcraHaBnuBaTh Ha OCHOBE JAHHOM PIH(l)OpMaI_II/II/I, coz[epn(ameﬁ YHCJIO C HYJISIMU HAa KOHIIC, KAKOC 3HAUCHHC
OHO BbIPpaKacT: TOYHOC HUJIHN HpI/I6J'II/I)KéHH06. OprrJ’IHTL HaTypaJIbHbIC YUCJIA 110 CMBICITY. HpI/IMeHHTB
IIpaBUJIO OKPYIJICHUA HATYPAJIbHBIX YHUCCIL. Y4yacTBOBaTh B O6CY)K,I[CHI/II/I BO3MOJKHBIX OIIIMOOK B X0J€ 1
PE3YyJIbTATEC BBITIOJIHCHUA 3aJJaHul Ha OKPYTJICHUC YHUCCIT




Penienrie  kKOMOMHATOPHBIX 337124

nepe6opoM BapuaHTOB

Pemate KOMOMHATOPHBIE 33/1a4H C TIOMOIIBIO ITepedopa BCEX BO3MOXKHBIX BAPHAHTOB (KOMOMHALINIA Yncel,
CJIOB, IIPEIMETOB U JIp.). MoaempoBaTh X0/ PEIIEHUs C IOMOILBIO PUCYHKA, C IOMOILBIO IEpEBA
BO3MOYKHBIX BapHAHTOB

Hcnonp3oBats HO3I/IIII/IOHHI>II71 XapaKTep 3alrCHu 4Y1UCCJI B ILGCSITPI‘{HOP'I CHUC- . TCMC B XOZI¢C peIICHUA 3a4a4.
UwuraTh ! ¥ 3anmChIBaTh HATypaJbHBIE YHWCIIA, | CDABHUBATH U YIOPSIOYMBATh yncia. | M3o0paxars
qrcia TOYKaMy Ha KOOPAMHATHOU mpsiMoii. OKpyTJIsITh HaTypalibHbIC YHcia. Pemars KoOMOMHATOpHBIE
3aa4d ¢ TOMOIIBI0 Tepedopa ! Bcex BO3MOKHBIX BAPHAHTOB

I'naesa 3. /leiicmeus ¢ namypansnoimu yuciamu (21 ypok)

Apudmernueckue JeHCTBUS C
HaTypaJbHBIMHU YuciaaMu. Pemenue
TEKCTOBBIX 3aJlay apu(pMETHUIECKUM
cnocobom. [lpukumka u oreHka
pe3yJIbTaTOB BBIYMCIECHUI

Ha3piBaTh  KOMIOHEHTHI JCHCTBUI CIOKEHWUS W BBIYMTAHHS. 3alHCHIBATh C IOMOIIBIO OYKB

CBOMCTBaA HYJIA TIIpA CJIOKEHUU u BBIYMTAHNN. BEIIOTHATE clI0)KEeHHWE U BEIUNTAHHE HaTypaJIbHBIX

YHCCJI. HpI/IMeHHTB B3aUMOCBA3b CJIOXKCHHUA HW BBIYUTAHUA OJI1 HAXOXIACHHUSA HEU3BCCTHBIX
KOMITOHCHTOB 3THX JlefICTBHﬁ, AJI1 CaMOIIPOBEPKU TMIPHU  BBIITOJIHEHHUHN BBIYHCIICHUH. Haxogmn, OINMMNOKU 1
00BACHATE NX. Mcnons30BaTh HpI/IéMBI MNPUKUAKA W OLCHKUW CYMMBI HECKOJIBKHX ClIara€MbIX, B
TOM YHUCJIC B IIPAKTHYCCKUX CUTYyallHUAX. Pemrate TekcToBBIE 3aJla4yM Ha CII0KCHUE U BBIYUTAHUC,

AHAJIM3UPOBATH U OCMBICIIMBATh YCIIOBHE 3a1a4n

Apudmerndeckue AEHCTBUS C
HATYpaJbHBIMU YKCIIaMu. Perenne
TEKCTOBBIX 337124 apU(PMETUICCKIUM
criocooom. [Tpuknaka u orieHka
pe3yJIbTaTOB BHIYUCIICHUI

HazpiBaTh KOMITIOHEHTHI ISUCTBUH YMHOXKECHHUSI M JIeJICHUS. 3alMChIBATh C IIOMOIIBIO OYKB CBOMCTBA HYJIS U
€VHUIIBI TIPH YMHOKCHHUH U JICJICHUH. BBITIOJHATE YMHOKEHUE | JCJICHUE HaTypalbHbIX Yucel. [I[puMeHsTh
B3aUMOCBSI3b YMHOXXEHHS U JISTICHUS [T HAX0KICHHUS] HEU3BECTHBIX KOMIIOHEHTOB 3TUX JICUCTBUM, JIS
CaMOTIPOBEPKH ITPH BBITIOJTHEHUH BBIYUCIICHHNA. VICII0Ip30BaTh MPUEMBI PUKUAKN U OIICHKH ITPOU3BEICHUS
HECKOJIbKMX MHOXHTEJICH, IPUMEHSTh MPUEMBI CAMOKOHTPOJISI TIPY BBIITOJIHEHUH BhIUMcIeHuid. Haxonuth
OLIMOKYU ¥ OOBSICHATH UX. PermaTh TEKCTOBBIC 3a/ja4l Ha YMHOXXEHUE U JIeJIeHUE, aHATTU3UPOBATh U
OCMBICITUBATh YCIIOBHE 3a7]aui. AHAJTU3UPOBATh YMCIIOBBIE MOCIE0BATEIbHOCTH, HAXOAUTh IIPaBUiIa UX
KOHCTPYHPOBaHUS

YucnoBsie BBIPAKCHHSA, 3HAUYCHUC
YHUCJIOBOI'O BbIPpAKCHHUA. HOprI[OK
JICICTBUI B YHCIIOBBIX BBIPAXKCHUAX.

BeruucisaTe 3HaYE€HHS YMCIOBBIX BLIpa)KeHHﬁ, CoACpKAINX JIEUCTBUS Ppa3HbIX CTyneHeﬁ, co ckoOkamu u 0e3
CKOOOK. OHepI/IpOBaTL MaTeMaTHYCCKHUMU
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CreneHnsp ¢ HaTypajbHBIM [10KA3aTEIEM

OnepupoBaTb CHMBOJUYECKON 3aMHUCBHIO CTEIICHU YMCIA, 3aMEHsIs MPOU3BEACHHE CTENEHBIO U CTENEHBb
MPOU3BEICHUEM. BBIYHCAATH 3HAUYEHUS CTENEHEW, 3HAYEHUs] YHUCIOBBIX BBIPAXKECHUM, COIEpKALIUX
KBaJIpaThl U KyObl HaTypalbHBIX uyucel. [IpuMeHATH MPUEMBI MPUKUAKK U OIICHKU KBAJPAaTOB U KyOOB
HaTypaJIbHbIX YHCEJI, OCYLIEeCTBJIATh CAMOKOHTPOJb IIPU BBINIOJHEHUN BBIYMCICHAN. AHAJIU3MPOBATH HA
OCHOBE YHCIIOBBIX O3KCIICPUMEHTOB 3aKOHOMEPHOCTH B IOCJICJOBATEIBHOCTAX MHQPpP, KOTOPHIMHU
OKaHYMBAIOTCS CTEIEHH HEOOJIbIINX YUCET

Pemenue TEKCTOBBIX 3a11a4
apu(mMeTHyecKuM crocooom

PemiaTh TEKCTOBBIE 33a7audl apU(PMETHUUYECKHM CIIOCOOOM, HCIOJNB3Ys 3aBUCUMOCTb MEXIY CKOPOCTBHIO,
BPEMEHEM, PACCTOSHUEM: AHAJM3UPOBATH U OCMBICAMBATHL TEKCT 33Jaud; MOAEJIHMPOBATHL YCIOBHE C
MOMOIIBI0O CXE€M M PHUCYHKOB; INepe(opMyJIMPOBLIBATH YCIOBUE; CTPOMTH JIOTHYECKYIO ILIETMOYKY
paccyXJAeHUI; KPUTUYECKH OLEHUBATH IOJYYECHHBIH OTBET, OCYLIECTBJATH CaMOKOHTPOJIb, MPOBEPS
OTBET HAa COOTBETCTBUE YCIOBHIO

BbruncasiTh 3HaueHUs YMCIOBBIX BbIpaxeHHil. Ha3piBaThb KOMIOHEHTHI apU(PMETHUUYECKUX IEHCTBHIA,
HAXOJAUTh HEWU3BECTHHIE KOMIIOHEHTHI JCUCTBUH. 3anmucbiBaTh B OyKBEHHOW (opMe CBOWCTBA HYJIA U
€IVHULBI IIPU CIOKEHWHW W BBIYMTAHUM, YMHOXXEHUU M AesneHud. Ha3pIBaTh OCHOBaHHE M IOKAa3aTelb
CTETEeHH, HAXOAMTh KBAJpaThl U KyObl YUCEll, BBIYMCAATH 3HAYEHHS BHIPAXKEHUH, COIEpIKALIUX CTEICHHU.
HccaenoBarhs 3aKOHOMEPHOCTH, CBS3aHHBIE C ONpPENEIEHUEM NOCIeqHEH LUQpPHI CTENEHH, NPUMEHATh
IIOJIy4E€HHBIE 3aKOHOMEPHOCTH B XOJ€ PEIICHUS 3a1a4

I'naea 4. Hcnonv3osanue ceoiicme oeiicmeuii npu eviuucienusax (10 ypokos)

CpoiictBa apuMETHUECKUX ACHCTBUI

3anmMcheIBaTh C IOMOIIBLIO 6y1(B MNEPEMECTUTEIILHOC U COYCTATCIIBHOC CBOMCTBA CIOKCHUS U YMHOXKCHHUA.
(DOPMYJ'II/IpOBaTB IIpaBuJIa Hp606p330BaHI/I$[ YU CJIOBBIX BBIpa)I(eHI/Iﬁ Ha OCHOBE CBOMCTB CIIOKCHUS 1
YMHOXCHHUA. Hcnonn3oBaTh CBOMCTBA I[CﬁCTBHfI AJI TPYIIIUPOBKHU Cliara€MbIX B CYMME U MHOKHUTENIEH
B IIPpOU3BEACHHNH, KOMMCHTHUPOBATH CBOU ,Z[GﬁCTBPIH. AHaJ'II/ISI/IPOBaTB H pacCyXJaTh B XO0A€ HCCICI0BaHHA
YHCJIOBBIX SaKOHOMepHOCTCﬁ

CBoiicTBa apu(METUUYECKUX TCHCTBUI

O6CY)KI[3TL BO3MOKHOCTb BbIYUCIICHHUS TJIOMIAaIU TPAMOYI'OJIbHHKA, COCTABJIICHHOTO U3 ABYX
IpsAMOYT'OJIBHUKOB, pPa3HbIMHA crocobamu. 3ammceIBaThH pacripeaciuTeiibHOC CBOICTBO YMHOKCHUA
OTHOCHUTCIIBbHO CJIOXCHHA C IIOMOIIBIO 6YKB (DOpMy'J'II/IpOBaTL U IIPUMCHSATDH IPABHUJIO BEIHECCHU S 061].161"0
MHOYHTEIS 32 CKOOKH U BBITIOJHATH 06paTHoe npeo6pasoBaHI/Ie. Y4yacTBOBaTh B 06CY)KZLCHI/II/I
BO3MOXKHBIX OIIIMOOK B OCIIOYKE Hp606pa3OBaHI/I$I YHUCJIOBOT'O BBIPAKCHUS. PertaTte TeKCTOBBIC 3a1a4H
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apuMeTHIECKUM CIOCOO0OM, TTpe IaraTh Pa3HbIe CIOCOOBI PEIICHHS

Pemrenne TEKCTOBBIX 3amad
apu(METHIECKIM CIIOCOO0M

AHaTM3MPOBATh U OCMBICIMBAThH TEKCT 3a]a4, IepeOpPMYIHUPOBHIBATH YCIOBUE, U3BJIEKATh HEOOXOUMYIO
uHpopmMarmo. MoAenupoBarh YCIOBUE 33aa4H, UCTIONB3Ysl pealibHbIE IPEIMEThl U PUCYHKH. PemaTth
3a7]a4M Ha YaCTU ¥ HA YpPAaBHMBAHUE 110 IPEUI0KEHHOMY IUIaHy. [ImaHupoBaTe X0 pemeHus 3aaadu
apupmeTrndecKknuM crioco6om. OIEeHNBATh MOJTYYEHHBINA OTBET, OCYIIECTBIISATH CAMOKOHTPOJIb, TIPOBEPSS
OTBET Ha COOTBETCTBHE YCIOBHIO. [I[pUMEHSATH HOBBIE CIIOCOOBI PACCYKJICHHS K PELICHHIO 3a/1a4,
OTPaKAOIIMX KU3HEHHBIE CUTYallUH

['pynnupoBatk cinaraemble B CyMMe U MHOKUTEJH B IPOU3BEAECHUN. PacKpbIBaTh CKOOKH B MPOU3BEICHUHI
1 BBIHOCHUTB B CyMME OOIIMI MHOKUTEND 3a CKOOKH. [IpuMeHsaTh pa3HOOOpa3Hble MPUEMBI pallMOHATIM3AUN
BBIYMCIICHNH, 3aIIAChIBAsi COOTBETCTBYIOLIYIO LIENIOYKY PABEHCTB. Pemare 3a/1aun Ha 4aCTH, HA YpaBHUBAHHE

I'naea 5. Yenvt u mnozoyzonvnuku (9 ypoxos)

HarnmeHe MMpEaACTaBJICHUA O
¢durypax Ha TUIOCKOCTH. YTOJI. Busr
yriioB. buccekrpuca yrina

Pacnio3HaBaTh Ha yepTexkax, pUCyHKAaX M MOJENAX Yribl. Pacno3HaBaTe npsAMOii, pa3BEpHYTHIN, OCTPBIN,
Tynoi# yroi. M300pakaTh yriibl OT pyKH M € UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB HAa HEJIMHOBAaHHOM
PI kJIeT4aTOM Oymare, MOJIeTMpoBaTh U3 OyMaru u Jp. MarepuanoB. PacriozHaBaTh, MO JETMPOBATH
OMCCEKTpHUCY yria

I'panycnas mepa yrina. M3mepenue
U TIOCTPOEHUE YIIIOB C MOMOIIBIO
TpaHcmopTHUpa

Pacno3naBaTh Ha yepTexkax, pUCYHKaAX, U MOJIENSX MPSMBIE, OCTPbIE, TYIIbIE U PA3BEPHYTHIC YIIBL.
N3mepars ¢ moMOILbI0 TPAaHCTIOPTUPA U CPABHUBATH BETUYUHBI YTI0B. CTPOUTDH YIJiIbl 3a1aHHON BETUUKHBI
C MOMOIIBIO TpaHcopTHpa. Pemars 3aaun Ha HaX0XKICHUE TPayCHOI Mepbl YIJIOB
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Harnsiaeie npencraBinenus o Gurypax
HAa IUIOCKOCTH. MHOIOyroJIbHUKH.
IlepumeTp MHOIOYTOJIbHUKA.
Bboinykiibie MHOTOYTrOJIbHUKH.
N300pakeHne reoMeTpuieckux Guryp

Pacno3HaBaTh MHOTOYIOJIBHUKH HA YEpTEkKaX, PUCYHKAX, HAXOJUTh UX aHAJIOTU B OKPYXKAIOILLEM MUpE.
MopenupoBaTb MHOTOYTOJIbHUKH, UCTIOJIb3Ys Oymary, poBOJIOKY H Ap., U300paxaTh HA HETMHOBAHHOHN H
Kjeryatoil Oymare. M3mepsTh JUIMHBI CTOPOH M BEIWYHMHBI YIJIOB MHOTOYrOJIBHUKOB. [IpoBOAMTH
JMAarOHaJIM MHOTOYTOJIBHUKOB. JCONb30BaTh TEPMHHOJIOTHIO, CBA3aHHYIO €  MHOIOYTOJIbHUKAMHU.
KoHcTpynpoBars anroput™ BOCIPOU3BEIECHHSI PUCYHKOB, IOCTPOEHHBIX U3 MHOTOYIOJIBHUKOB, CTPOUTH
10 aJITOPUTMY, OCYLIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI COOTBETCTBUE MOJYYEHHOI'O U300paKeHUs
33JaHHOMY PHUCYHKY. BBIUHCIATE NEPUMETPBI MHOTOYTOJIBHUKOB

MonenpoBaTh MHOTOYTOJIbHUKH, HCIIONB3Ysl Oymary, HpOBOJIOKY U Jp., U300paxaTh Ha
HEJIMHOBAaHHOM U KileTyaToi Oymare. Pacrio3HaBaTh MpsiMbIe, OCTpPbIE, TYIbIE YIJIbI MHOTOYTOJIbHUKOB.
N3mepsaTh JUIMHBI CTOPOH U BETMYMHBI YTII0B MHOTOYTOJIbHUKOB. 300paxarh MHOTOYTOJIbHUKH.
Pa30uBaTh MHOTOYrOJBHUK U COCTABIATh MHOTOYTOJIbHUK U3 3aJaHHBIX MHOTOYTOJIbHUKOB.

OnpenensaTe YUCIO AMAroHajaeil MHOTOyrojabHuKa. lcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C MHOTO-
yronbHUKaMu. KOHCTpyHpoBaTh aqrOpuTM  BOCHPOU3BENECHUS PHCYHKOB, TOCTPOEHHBIX U3
MHOTOYTOJIbHUKOB, CTPOUTH IO aJTOPUTMY, OCYLIECTBIISIT CAMOKOHTPOJIb, IPOBEPSISE COOTBETCTBUE
MOJIy4EHHOTO M300paKeHUs 3aJaHHOMY PUCYHKY. BBIIBUraTh TUMOTE3HI O CBOMCTBAX MHOTOYTIOJIbHUKOB U
000CHOBBIBAaTh UX. BBIYHMCIATH IEPUMETPHI MHOTOYTOJIbHUKOB

I'naea 6. /lenumocmso uucen (16 ypoxos)

HCJ'II/ITCIII/I " KPAaTHBIC

(DOpMy.]'II/I]I)OBaTB OIIPCACIICHUA MMOHATUN CACIUTEIIb» U KKPATHOEC) YHUCiIa, YHOTpC6JIHTI> HX B pCUH. HaXO,HI/ITI)
HanOOJIBIIHHA O6IJ.[PII>1 JCIINTECIIb 1 HAUMCHBIIICC 06mee KpaTHOC ABYX YUCECII, UCII0JIB30BaTh COOTBETCTBYIOIIUE
0003HaueHusd. PeriaTte TEKCTOBEIE 3a4a4H, CBA3aHHbIC C ACIIMMOCTBIO YHCCII

HpOCTLIe K1 COCTaBHBIC YHMCJIa.
Paznoxxenue HaTypaJIbHOT'O YMUCJIa Ha
IMPOCTHIC MHOKUTCIIN

(DOI)MYHHpOBaTB OIIPCACIICHHA ITPOCTOr0 U COCTABHOI'O YK CJIa, IIPUBOAWUTDL ITPHUMCEPHI IIPOCTLIX U COCTABHBIX
yucell. BeImoaHaTh Pa3J10KCHUEC YHCJIa HAa IPOCTbIC MHOXHUTCIIN. Hcnoas3oBaTh MaTeMaTUYICCKYHO
TCPMUHOJIOTUIO B PACCYKACHUAX LA O6’[>$ICH€HI/I$[, BCPHO UJIN HCBCPHO YTBCPIKACHUC. Haxomuts
IMPOCTBIC YK CJia, BOCIIOJIb30BABIINCH «PCHICTOM 3paTOC(1)eHa» IO MPEJIOKCHHOMY B y‘le6HI/IKe IJIaHY.
BLIHCHHTL, SIBIISIETCS JIM YMCJIO COCTaBHBIM. MICIIOIB30BaTh Ta6J'II/II_Iy IMPOCTBIX YHUCCIIL. HpOBOI[I/ITB HCCIIOXKHBIC
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HUCCIICAOBAaHUsA, OITMPAsACh HAa YU CIIOBBIC SKCIICPUMCHTLL (B TOM YHMCJIC C IIOMOIIBIO KOMHBIOTCpa)

CaoiictBa nenumoctu. llpumep n
KOHTPIIPUMED

DopMynupoBaTh CBOMCTBA ACIUMOCTH CYMMBI U IPOU3BEICHNUS, JOKA3bIBAaTh YTBEPKACHUS, 00paIIasich K
COOTBETCTBYIOUINM (hopMynupoBkaM. KOHCTpyHpoBaTh MaTeMaTHYECKHE YTBEPKICHHS C TIOMOIIBIO CBSI3KU
«ECNH..., TO ...». Flcrionb30BaTh TEPMUH «KOHTPIPUMEP», OIIPOBEPraTh YIBEPKACHUE OOILEro Xapakrepa ¢
IIOMOLIBIO0 KOHTPIpUMEPA

[IpusHaku nenmmocTu

dopMynupoBaTh MPU3HAKU JICITUMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9. [IpuBOAUTH MpUMEPHI YUCEIL,
JENAIMNXCS U He IETISIIMXCS Ha Kakoe-Tr00 13 yKa3aHHBIX YHUCEell, 1aBaTh Pa3BEPHYTHIC MOSICHEHMUS.
KoHcTpynpoBaTh MaTeMaTHYECKHE YTBEPKIACHHS C MIOMOIIBIO CBA3KU «ECIH..., TO ...», 0ObEAUHSATD JIBa
YTBEPKJICHUS B OJHO, UCTIOJIB3YS CIIOBOCOUYETAHUE «B TOM U TOJBKO TOM ciiydae». [I[pumeHsITh mpu3HaKu
nenuMoctu. Mcronb30BaTh NpU3HAKKU IETUMOCTH B paccyKAeHUsIX. OObACHSTh, BEpHO I HEBEPHO
YTBEPKJICHUE

Jenenne ¢ ocrarkoM

BrimoaHaTh ACJICHUE C OCTATKOM IIPpH PCHICHUN TCKCTOBBIX 3a/la4 1 HHTCPIPETUPOBATE OTBET B
COOTBETCTBMHU C MOCTaBJIEHHBIM BonpocoM. KiaccupunupoBars HaTypanbHble 4Hcia (YETHBIE U
HEUYE€THBIC, 0 OCTAaTKaM OT JIeJICHUs Ha 3, Ha 5 U T.11.)

[IpuMeHATh MOHATHSL, CBSI3aHHBIE C JCTUMOCTBIO HATYpajbHBIX uncen. Mcmosb30BaTh CBOMCTBA U
MPU3HAKU JEIUMOCTH. J{0Ka3bIBaTh U ONMPOBEPraTh C IOMOIIbIO KOHTPIPUMEPOB YTBEPKIACHUS O
nenuMocTy uucen. Pemats 3agaun Ha JIelIeHHe C OCTaTKOM

I'naesa 7. Tpeyzonvnuku u yemwipexyzonvnuxu (10 ypoxos)

TpeyronsHuku. Bunsl Tpey-
TOJIbHUKOB.  PaBHOOEIpEHHBIM,
PaBHOCTOPOHHUN TPEYTOJIbHUKHU

Pacno3nasarts TPECYIrOJbHUKH Ha 4CPTEXKaX U pPUCYHKAX, IPUBOJUTH IIPUMEPbl aHaJIOT'OB 3THUX
(I)I/Il"yp B OKpYyXKaromeM MHUpe. I/I306pa}KaTL TPCYTr'OJIbHUKHN OT PYKH U C UCIIOJIb3OBAHNUCM qCpTé)KHLIX
HHCTPYMCHTOB, Ha HEJIMHOBAHHOM U KJIETYATOM 6YM8.1"6; MOACIUPOBATh, UCIIOJIb3Y:

6yMary, IIPOBOJIOKY U Jp. HccnenoBath CBOMCTBA TPEYTOJIbHHUKOB HYTGM OKCIICPUMCHTA, Ha6J'IIOI[CHI/IH,
HU3MEPCHUA, MOACIINPOBAHUA, B TOM YUCJIC, C HCIIOJIB30BAHUEM KOMIIBIOTCPHBIX IIPOI'PaAMM. I/ISMepHTB
AJIMHBI CTOPOH, BCJIMUUHEI YT'JIOB TPCYTOJIbHUKOB. KJ'IaCCI/I(I)I/II_[I/IPOBaTB TPCYrOJIbHUKU I10 yIJiaM, I10
CTOpOHAaM. Pacno3naBath paBHO6e)IpeHHI:>Ie " paBHOCTOPOHHUC TPCYT'OJIbHUKHU.

Hcnons3oBath TCPMUHOJIOTUIO, CBAI3AHHYIO C TPCYT'OJIbHUKAMU. BriaBuraTh runoTe3bl O CBOMCTBAX
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paBHO OelPEeHHBIX, PABHOCTOPOHHHUX

TPEYroJIbHUKOB, 000CHOBBIBATH UX.

OOBsICHATH HA IPUMEPAX, OMPOBEPTATH C TTOMOIIIBIO KOHTPIIPUMEPOB YTBEPIKIEHUS O CBOMCTBAX
TPEyroJbHUKOB. HaxoIuTh NEpUMETp TPEYTrOJIbHUKOB, B TOM YHUCIIC, BBITTOIHSS

HeoOXxoauMble m3MepeHus. KoHCTpyrpoBaTh OpHaMEHTHI U MTApKEThI, H300pakast UX OT PYKH, C
MOMOIIBIO HHCTPYMEHTOB, & TAKXKE HCIIOIb3Ys

KOMIIBIOTEPHBIE TIPOTPAMMBI

YeThIpexyroIbHUK, MPSIMOYTOJIBHUK,
kBazpat. M3o0paxeHnue
F€OMETPUYECKUX (PUTYp

Pacno3HaBaTh NpsMOYTOJIbHUKY Ha YepTekax U pUCYHKaxX, MPUBOJUTD IPUMEpPHI aHAJIOTOB

MPSIMOYT OJIbHUKOB

B OKpYXarolieM Mupe. @opMyJMpoBaTh ONpeIeeHHs IPSMOYroJibHUKa, KBajpaTa. M3o00paxaTh
MPSIMOYTOJIbHUKHY OT PYKH Ha HEJIMHOBAHHOM U KJIeTYaTOl Oymare, CTpOMTb, HCIIONIb3Ys YepTEKHBIE
WHCTPYMEHTHI, IO 32

JAHHBIM JUITMHAM CTOPOH; MOJIEIMPOBATh, UCIONIB3Ys Oymary, mpoBoJioky u Jip. Haxoauts nepumetp
MPSIMOYTOJIbHUKOB, B TOM YHCJI€, BBITIOJHS HE0OX0AuMble n3Mepenus. Mccnenosars

CBOMCTBA NPAMOYTOJIbHUKOB ITYTEM IKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOJECITUPOBAHUS, B TOM
YHCJIE C UCIOJIb30BAHUEM  KOMIIBIOTEPHBIX

nporpamMMm. CpaBHMBAaTh CBOICTBa KBaJipaTa M MPSIMOYroJIbHUKA 00IIero BuAa. BeIABUIaTh rUnoTe3bl 0
CBOMCTBAxX MPAMOYTOJIbHUKA, 000CHOBBIBATH UX. Q0BSACHATHL Ha IPUMEPAX, ONPOBEPIaTh C IOMOIIBIO
KOHTPIPUMEPOB YTBEPKJICHUS O CBOWCTBAX MPSIMOYTOJIbHUKOB

[TonsiTue o paBeHcTse Guryp.
N306pakeHne reoMeTpuuecKux

¢uryp

Pacno3naBath paBHble QUTYpHI, IPOBEPATH paBeHCTBO GuUryp HanoxeHuem. M3o0paxars paBHbIC
¢urypsl. PazouBath GUrypsl Ha paBHBIE YacTH, CKJIAABIBATH (PUTyphI U3 paBHBIX YacTeil. OOOCHOBBIBATD,
O00BSICHATH HA IIPUMEPaX, ONMPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKACHHS O PaBEHCTBE PUTYP.
®opMyIHPOBAThH MPU3HAKH PABEHCTBA OTPE3KOB, YIIIOB, MPSMOYTOJIbHUKOB, OKPYKHOCTEH.
KoncrpynpoBarb opHaMEHTBI M TAPKETHI, U300paxas UX OT PYKH, C MOMOIIbIO HHCTPYMEHTOB, a TaKkKe
UCIOJIb3YS] KOMIIBIOTEPHBIE TPOTPaMMBbl

[TonsiTre momaay GUrypsl; eJUHULBI
n3Mepenus mwiomanu. Ilnomans
NpsIMOYToJIbHUKA, KBagpara. [Tpubmu-

BbruncasiTh m01aaM KBapaToB, NPSIMOYTOJIEHUKOB MO COOTBETCTBYIOIIUM MPaBUIaM U GOpMyJIaMm.
MopeaunpoBath GUrypsl 3a1aHHOM TuI0MIaM, (GUTYpHl, paBHBIE MO MO 1. MoaeJupoBaTh €AUHUIIBI
U3MepeHus miouaau. BelpakaTh 0HU €IMHULBI
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XKEHHOE M3MEPEHUE TUIOLIAIN (PUTYPBI
Ha KJIeT4aToi Oymare

M3MEpEHUs IUIOLAAN yepe3 Apyrue. BelOnpaTs eqMHUIIBI U3MEPEHMSI IIJIOLAI1 B 3aBUCUMOCTH OT
CUTyaluu. BbINOJHATH IPaKTUKO-OPUEHTUPOBAHHBIE 3aJaHUs HA HAX0XKJCHHE IuIomaaci. Beraneasatb
oA M (GUryp, COCTaBICHHBIX U3 PSIMOYTOJIBHUKOB.

Haxoautp npubmmkEéHHOE 3HAYCHHE TUTOMAaN GUTyp, pa30uBas UX Ha €IMHUYHBIE KBAJIPATHI.
CpaBHUBaTh GUTYpHI 110 MIIOIIAAA U IEPUMETDPY.

Pacno3HaBaTh TpEeyroJbHUKHU, NPSIMOYIOJIbHUKY HA YEpPTEkKaxX U PUCYHKAX, ONPENAEHATh  BHJ
TPeyrojJbHUKOB. M300paxars TpeyroJibHUKHU, MPSIMOYTOJIbHUKU C TOMOUIBI0 HHCTPYMEHTOB U OT
pyku. HaxonuTes nepuMerp TpeyroJbHUKOB, NPSIMOYTOJbHUKOB. BBIYHUCIIATE MIOIMAaaA KBaAPaTOB
U NIPSMOYTrOJIBHUKOB. Pemare 3amaun Ha HaXO0XJEHHE NEPUMETPOB U INIOMAAECH KBAaJAPAaTOB H
NPsIMOYTOJILHUKOB. [cciaenoBaTs CBOMCTBA TPEYTOJbHUKOB, NMPSIMOYTOJIBHUKOB — IIYTEM
SKCIEpUMEHTA, HaOIIOeHUsI, U3MEPEHHSI, MOICINPOBAHUS, B TOM YHCJE, C UCTIOJIb30BaHUEM
KOMIBIOTEPHBIX IPOTPaAMM

I'naea 8. /I[poou (19 ypoxos)

OO6rikHOBEHHBIE Apodu. M30-
OpakxeHHe YKrces TOYKaMu Ha
KOOPJAUHATHOU MPAMOM

MonenupoBaTh B rpaduyeckoit, mpeaMeTHol Gpopme n0au u 1podu (B TOM YHCIE ¢ TTOMOIILIO
KoMmmbioTepa). OnepupoBaTh MaTeMaTUUYECKUMHU CUMBOJIAMU: 3alIUCHIBATh JOJU B BUIE
OOBIKHOBEHHOU npo0u, yutaTh ApoOu. Ha3piBaTh 4nuCIUTENh U 3HAMEHATENh OOBIKHOBEHHOU Apo0OH,
O0OBSICHATH UX COAEPKATEIbHBINA CMBICT. OTMEUaTh NpOOU TOYKAMU KOOPAUHATHOU MPSIMOM,
HAXOJUTh KOOPAUHATHl TOYEK, OTMEUCHHBIX HAa KOOPJMHATHOW MPSIMO.

OcCHOBHOE CBOMCTBO JpoOH

@DopMyaHpoBaTh OCHOBHOE CBOMCTBO ApOOU U 3aMMCHIBAThH €r0 ¢ MOMOIIBI0 OYKB. MoaenupoBars B
rpaduueckoit popme u ¢ MOMOIIBI0 KOOPAUHATHON MPSMON OTHOIIEHHWE pPaBEHCTBA JpoOeH.
[IpuMeHsITh OCHOBHOE CBOMCTBO Jipodu K rpeoOpazoBanuio apodeit. Haxoauts ommbku mpu
COKpAIlEHUH IpOoOeil Wi MPUBEICHUU UX K HOBOMY 3HAMEHATENI0 U OOBSICHATH UX.

CpaBHeHHE OOBIKHOBEHHBIX ApoOeit

MO,Z[GJ'II/IpOBaTB C IIOMOIIIBIO KOOp,HHHaTHOﬁ HpHMOﬁ OTHOILIEHHS «OO0JIBIIIE» U «MEHBIIIEY JJIA OOBIKHOBEHHBIX
Z[p06eﬁ. CpaBHI/IBaTL ,[[pO6I/I C PaBHBIMU 3HAMCHATCIISIMU. HpI/IMeHHTB pa3jInuHbIC HpI/IéMBI CpaBHCHUA
sz06eI71 C Pa3HbIMU 3HAMCHATCIISIMU, BI>I6I/IpaH HanboIee 1O AXO AU HpI/IeM B 3aBUCHUMOCTH OT
KOHKpGTHOfI CUTyallnu. Haxoguts CIOCOOBI peuiCHHUs 3a1a4, CBA3aHHBIX C YIIOPAAOYNBAHUCM U CPABHCHUEM
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npobeit

OOBIKHOBEHHBIE JPOOU.
[IpencraBienune HaTypaTbHBIX YHCEI
IpoOsMu

MoaenupoBath B rpaduueckoii  peIMETHOM opMe CYIIIECTBOBAHIE YACTHOTO JIISI JTFOOBIX JBYX HATYPAbHBIX
yrces. OnepupoBaTh CHMBOJIBHBIMHA (JOPMaMU: 3aMMUCHIBATH PE3YJAbTAT JACJICHUS HATypabHBIX YMCE B BUJIE
JpoOu, MPEICTABIISATh HATYPAIbHBIC YHACITa OOBIKHOBEHHBIMU JIPOOsIMH. PeriaTh TeKCTOBEIC 3a1a4H,
CBSI3aHHBIC C JIJICHUEM HATYPaJbHBIX YKCEII, B TOM YMCIIE, 3aJa4d U3 PEAIbHON MPAKTUKH

MopenupoBath B rpadudeckol, mpeaMeTHoi Gopme MOHSITHS U CBOMCTBA, CBSI3aHHBIE C IIOHATHEM
OOBIKHOBEHHOMH JIpoOH (B TOM YHCIIE C TOMOIIBIO KOMITbIOTEPA). 3alUChIBATh U YUTATh OOBIKHOBEHHbIE
npoou. COOTHOCUTH JpOOH U TOUKU Ha KOOpAMHATHOM mpsaMoi. [IpeoOpa3oBriBaTh 1poOH, CpaBHUBATH U
yrnopsiiounBaTh UX. [IpoBOIMTH  HECIOXKHBIE  UCCIIEIOBAHUS, CBA3aHHBIE CO CBOMCTBAMHU JIPOOHBIX
YKCel, ONUPAsiCh HA YUCIOBBIE SKCIIEPUMEHTHI

I'nasa 9. /leiicmeus c opoosamu (35 yp

0K08)

Apudmerndeckue IeUCTBUS € IPOOSIMHU.
Pemenne TEKCTOBBIX 3amau
apu(METHYECKUM CIIOCOOOM

MopenupoBaTh ClIOKEHHE U BBIUUTAHUE JIpo0eil C TMOMOIIbI0 peaTbHbIX 00BEKTOB, PUCYHKOB, CXEM.
dopMynHpoBaTH U 3aNKMCHIBATH C TOMOIIBIO OYKB IMpaBUJia CIOKEHUS U BBIYUTAHUS IPOOCH C
OJIMHAKOBBIMU 3HAMEHATEJISIMU. BBITIOTHATE CIIOKEHHE W BRIYUTAaHUE IPOOCH C OJTMHAKOBBIMU U C
pa3HBIMH 3HAMEHATEIISIMU, UCTI0JIb3Ysl HABBIKK MPEe0Opa3oBanHus Apobeit; JomonHsITh aApods 10 1.
[IpuMeHsTh CBOMCTBA CIOKEHUS /ISl pallMOHAIM3AIIMY BhIYMCICHU. PemaTh TEKCTOBBIE 3a/1auu,
coJiepKarue QpoOHbIC TaHHBIE

Apudmernueckue aeHCTBHS C
npoOsimu. Pelnenne TeKCTOBBIX 3a1a4
apu(HPMETHICCKUM CIIOCOO0M

OOBACHATH TPUEM BBIJICJICHUS 1IEJI0N YacTH U3 HEMIPaBUILHON APOOH, PEICTaBICHHS CMEIIaHHON APOOH B
BU/JIC HEMPABUIILHOM U BBINOJIHATH COOTBETCTBYIOLIME 3aMTUCH. BBIIOIHATH CI0XKEHUE U BBIYMTAHHE
cMelIaHHbIX Jpodeii. KomMmeHTHpoBath X0 BeiuuciaeHus. Vcmnoib30BaTh NpuEMBI MPOBEPKHU pe3ysibTara
BbIuncieHus. MccenenoBaTh YUCIOBbIE 3aKOHOMEPHOCTH
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Apudmerndeckue 1eUCTBUA C
napoOsiMu. PenieHne TEKCTOBBIX 33124
apu(MeTHIECKHM CIIOCOOOM

DopMynTupoOBaTh U 3aMUCHIBATH C TOMOIIBIO OYKB MPABUIIO YMHOKEHHSI IpoOeii. BBIMOMHATE yMHOKEHHE
Ipobeii, YMHOXKEHHE APOOH Ha HATypallbHOE YHCIIO M HA CMEIIAHHYIO P00k, BEIMUCIIATD 3HAYEHHS YMCIIOBBIX
BBIPOKEHUH, COAEPKAIIUX APOOH; IPUMEHSTh CBOMCTBA YMHOXEHUS IS PAIIMOHATIM3AIMN BEIYUCICHHUH.
[IpoBOMTH HECTIOMKHBIE UCCIIEN0BAHMS, CBA3aHHbBIE CO CBOMCTBAMU JPOOHBIX YHCEN, ONMPASCh HA YUCIIOBBIE
SKCIEPUMEHTHI (B TOM YHCIIE C IOMOLIbIO KOMIIbIOTEpA). PeriaTh TEKCTOBBIE 3a1auH, coJepKallue JpoOHbIe
JTAHHBIE

Apudmernueckue JEHUCTBUS C
npooOsimu. Pelienne TeKCTOBBIX 3a/1a4
apupMETHIECKUM CIOCOOOM

DopMyTUPOBATh U 3AMUCHIBATH C TOMOIIBIO OYKB CBOMCTBO B3aUMHO OOpaTHBIX APOOEH, PaBUIIO JETICHUS
npobeit. BeimonHATe Aenenue 1po0eit, nenenre qpodu Ha HaTypallbHOE YKCIIO U HA000pOoT, JelieHne apoou
Ha CMEIIaHHYIO P00k 1 HA000poT. M cronp30BaTh MPUEMBI IPOBEPKH PE3yIIbTaTa BRIYMCIICHHS. BBITIOIHITE
pa3HbIe JCHCTBUSA C IPOOSMU TPU BEIYUCICHHH 3HAYCHUS BBIPAXKCHUS,  COJIEPXKAIIET0  HECKOJBKO
neicTBri. Pemarh TeKCTOBBIC 3a1auu, COJIep KaIIre IPOOHBIC JaHHbBIC, HHTEPIPETHPOBATh OTBET 3a/1a4H B

COOTBETCTBUH C IIOCTABJICHHBIM BOIIPOCOM

Haxosxaenue yacTy LEJI0T0 U LEJIOr0
10 €r0 YacTH

MopenupoBath yCIOBHE TEKCTOBOH 33/1adl C TIOMOIIBIO PUCYHKA; CTPOUThH JIOTHIECKYIO IICTIOUYKY
paccyXIeHuil. YCcTaHaBIMBaTh COOTBETCTBHE MEXIYy MATEMaTHUYECKUM BBIPAKCHHUEM H €T'0 TEKCTOBBIM
onucanueM. Pemrath 3a1a4un Ha HAX0XKICHUE YaCTH LIEJIOTO U LIEJIOTO TI0 €T0 YaCTH, OTIUPAsCh HA CMBICIT
MOHATHS APOOH, TMO0 MCTIOIB3Ys 00IIHH MPUEM (YMHOKEHHUE HITH JCJIEHUE Ha COOTBETCTBYIONTYIO IPOOh)

Pemenue TekcTOBBIX 3a/1a4
apu(pMETHUECKIM CITOCOOOM

Pemats 3agaun Ha coBMecTHYIO paboTy. Mcnonb30BaTh NpuéM pelieHus 3aa4 Ha COBMECTHYIO
paloTy Uil perieH s 3a7a4 Ha JBUKCHHE

BbraucisiTh 3Ha4E€HUs YMCIIOBBIX BBIPOKECHUM, coepkamux apoou. [IpuMeHsaTs cBOCTBa apuMeTHIeCKUX
JEHUCTBUIA NI pAllMOHATIN3AIMK BBIYMCICHUH. PeraTh TEKCTOBBIC 3a1a4H, COACPIKAIIUE TPOOHBIC TaHHBIC.
Hcnonp30BaTh mpuEMBI pEIICHUS 3a/1a4 Ha HAXOXKIEHUE YaCTH IIEJIOT0 U I1EJI0T0 110 €0 YacTH

I'nasa 10. Mnozozpannuxu (11 ypokos)

Harnsansle npeacraBieHus o
IPOCTPAaHCTBEHHBIX (UTYpaX.
N300pakeHne MpOCTPaHCTBEHHBIX

Pacno3naBath Ha YCPTCIKaAX, pUCYHKAX, B OKPYKAOIIEM MHUPEC MHOTOT'PAHHUKH. Yurath MMPOCKIIMOHHBIC
1/1306pa>1<eH1/151 MMPOCTPAHCTBCHHBIX TCJI: PACTIO3HABATH BUJAUMBIC U HCBUAUMBIC pe6pa, r'paHy, BCPUIUHBI.
KOHI/IpOBaTL MHOT'OTpaHHHKH, I/I306pa)KéHHBIC Ha KJIeT4aTou 6yMare, OCYHICCTBJIATH CAMOKOHTPOJIb,
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¢uryp. MHOTOrpaHHUKH

MPOBEPSAst COOTBETCTBHE MOITYYEHHOTO N300paskeHHs 3alaHHOMY. Mo IeIMpoBaTh MHOTOTPaHHUKH,
UCTOJb3Yys OyMary, IIacTHIINH, IPOBOJIOKY H JP.

Ky0, napamienenumena, napaMmuia.
N300pakeHne mpoCTpaHCTBEHHBIX

¢uryp

PacnioznaBath Ha yeprexax, PHCYHKax, B OKpY)KarollleM MUpe napajuienenumnes u nupamuay. HaspiBaTh
nupamuipl. Konupoars napaiienenuneasl 1 MupaMu/sl, 300paxEHHbIE Ha KJIeT4aTol Oymare,
OCYILECTBIIATh CaMOKOHTPOJIb, IPOBEPSISI COOTBETCTBHE MOJYYEHHOTO N300paKEeHUS 3aJaHHOMY.
MonenpoBaTth, HCIOIB3Yysl Oymary, IJIACTHIIMH, TPOBOJIOKY U Ap. OnpeaensT B3aMMHOE PacIiOoKEHNE
rpaHen, péoep, BepluuH napaienenumnena. Haxoaurs naMepenus napaiienenumne/a.

Iloustre 00béMa; e TUHHUIIEI 00BEMA.
O0BEM NPSIMOYTOJIBHOTO
napajuienenumena, kyoa

MonennpoBaTh napaienenune sl U3 eIMHUYHBIX KyOOB, OICYUTHIBATh YUCIO KyOOB. Boruncisars
00BEMBI MapasuIeNenune 0B, KyOoB 10 COOTBETCTBYIOIIMM MpaBuiaM U ¢popmyinaMm. MoaenupoBath
€MHHULIBI U3MepeHns 00bEMa. BeipaskaTb 0/1HM €IMHULIBI U3MEpeHHs 00bEMa uepes apyrue. Beionpars
€IMHUILIBI U3MEPEeHUs 00bEMA B 3aBUCUMOCTH OT CUTYallUU.

[Ipumepsrl pa3BEPTOK MHO-
TOTPaHHHUKOB

Pacnio3naBate pa3BépTku KyOa, mapasienenunena, nupamuisl. M3o0paxars pa3BEpTku Kyba Ha KJIeT4aToM
Oymare. MoaenupoBath napajuiefienune, TupaMuny u3 pa3sépTok. MccnenoBaTs pa3BEPTKH Kyoa,
0COOEHHOCTH PACIIONIOKEHHSI OTIEIBbHBIX €€ YacTeil, NCMOJIb3Ys SKCIIEPUMEHT, HaOI0ICHUE, U3MEPEHHE,
MojenupoBaHue. lcmonp30BaTh KOMIBIOTEPHOE MOIETUPOBAHUE U SKCIIEPUMEHT I U3YUESHUS
CBOMCTB pa3BEépToK. ONMUCHIBATh UX CBOMCTBA

Pacno3naBaTh Ha yepTexkax, pPHUCYHKaX, B OKPYXKAIOIIEM MHpPE MHOTOTpaHHUKU. BBIIENATH BUIUMBIC
U HeBUUMBIE rpaHu, péopa. M300paxkars UX Ha KJIeT4aToi Oymare, MOJEJIMPOBATh, UCIIOJIb3Yys Oymary,
IUTACTUJIMH, TIPOBOJIOKY M Jp. XapaKTepu30BaTh B3aUMHOE PACIOJIOKEHUE U YHCIIO 3JIEMEHTOB
MHOTOTPaHHUKOB MO UX U300paxenuto. MccnenoBars MHOTOTPaHHUKH,
HaOJII0IeHNe, H3MEPEHHE, MOJICTUPOBAHHE.

HCIIOJIb3Ys SKCIICPUMCEHT,

I'nasa 11. Tabauyvl u ouazpammor (9 ypokoes)

[IpencraBieHre JaHHBIX B BUJE
Ta0IALL

3HAKOMHTHCH C pa3IndYHbIMHU BHAaMHU Ta6J'II/II_I. AHaJ'II/ISI/IpOBaTB T'OTOBBIC Ta6J'II/II_U>I; CpaBHUBATb MCKIY
coboit NMpEACTaBJICHHLIC B Ta6J'H/II_IaX JaHHBIC U3 peanLHoﬁ IPpaKTUKH. 3anonaHATh IMMPOCTELIC Ta6J'II/II_IBI,
CJICAYy HHCTPYKIIUU

Hpe,[[CTaBJ'IeHI/IC JaHHBIX B BHAC

3HAaKOMHTHCS C TAKUMU BUJAMU OUATI'PAMM, KaK CTOJIOYATEHIC U KPYT'OBBIC JUAI'PAMMBI. AHaJ'II/I3I/IpOBaTB
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AauarpaMmm TOTOBBLIC IUAI'paMMbl; CPABHHUBATb MCXKAY co0oii MPCACTABJICHHBIC HA JUarpaMMax IaHHBIC,

XapaKTEepU3YIOIIIe HEKOTOPOE peabHOE sBJICHHE WK Tporiecc. CTPOUTH B HECITIOIKHBIX CITy4asiX MPOCThIC
CTOJIOUAThIC JUATrPaMMBI, CIIEYsl 00pasIy

HpeI[CTaBJIeHI/IG JaHHBIX B BHJEC 3HAKOMUTECS C IIpuMCEpamMu OIIpocCa O6III€CTB€HHOFO MHCHUA U HpOCTefIHIHMH croco0amu MpPCaACTaBJICHUA
Ta6JII/IH U ayuarpamm JAaHHBIX. HpOBOI[I/ITB HECIIOXXHBIC NCCIICAOBAHUA O6III€CTB€HHOFO MHCHHMs, CBA3aHHBIC C )KMU3HBIO IIIKOJIbI,

BHEITKOJIbHBIMH 3aHSTHSMHE M YBJICUYCHUSMH OTHOKIIACCHUKOB: (DOPMYIIUPOBATH BOIIPOCHI, BHITIOJHSTEL COOP
rH(pOpMaIIH, TIPEICTABIIATH €€ B BUIE TAONHIIBI M CTOJIOUATOM TarpaMMbl

AHaJ'II/I3I/IpOBaTB AaHHBIC OIIPOCOB 06HI€CTB€HHOFO MHCHUA, TPCACTABIICHHLIC B Ta6J'II/IIIaX n Ha
auarpamMmmax, CTpouThb CTOJI0YAaTEIC ArarpamMmbI

CpaBHUBATh U YIOPSA0YMBATH HATypaJbHbIE YnCia, 0OBIKHOBEHHbIE ApoOu. OKpYTrisTh HaTypaJlbHbIE
yycia. BeIYucnsaTh 3Ha4E€HNS YMCIOBBIX BBIPAXKEHUM, COACPKALIUX HaTypalbHbIE YMCIIA U

[IpoGnemHbIe BONIPOCH MaTeMaTUKH

Htoro: 170 gyacos

KonTtponbHbIX padoT 12

6 KJiacc

Tembl, BXoasilue B pa3aeiblXapaKTePUCTHKA OCHOBHBIX BH/IOB IeSIT€IbHOCTH YYCHUKA (HA YPOBHE YUeOHBIX el CTBHIA)

MPUMEPHOI MPOrpPaMMbl

Inaea 1. /[poou u npoyenmut, (20 ypoxos)

OObIKHOBEHHBIE JIpoOH. OCHOBHOE CBOMCTBO
npo6u. CpaBHEeHHE OOBIKHOBEHHBIX Ipo0Oeit

MopaenupoBaTh B Tpadu4ecKoii U MpeaAMeTHOI GhopMe 0OBIKHOBEHHBIE JPOOH (B TOM YHCIIE C TIOMOIIIBIO,
koMmmsioTepa). I[IpeoOpa3oBbIBaTh, CPaBHMBATH U YNOPAA0YHUBATHL OOBIKHOBEHHBIE JPOOH.
CooTHOCHTBH JpOOHBIE YHCIIa C TOYKAMH KOOpAMHATHOW mipsiMoi. IIpoBoaMTHL HecJI0XKHbIE
HCCJIeJOBAHMS, CBSI3aHHBIE C OTHOIICHUSMHU «OOJIBIIE» U «MEHBIIIE» MEXKIY APOOIMHU
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Apupmernueckue NeUCTBUS

OOBIKHOBEHHBIMU JAPOOSIMU

BuInoJHATH BBIYKCICHHS ¢ ApoOsMu. McmoJib30BaTh JAPOOHYIO YepTy KaK 3HAK JCIICHHS IIPU 3alHCH
HOBOI'O BHJA JIPOOHOTO BBIPAKEHHUS («KMHOTOdTaXKHAas» ApoOb). IIpHMeHATH pa3IudYHBIE CHOCOOB]
BBIYMCJICHUSI 3HAYCHUN TAKUX BBIPAKCHUH, BBIMOJHATH IPEOOpa30BaHHUE «MHOTO3TAXKHBIX» JAPOOCH.
Pemarh 3a1auyd Ha COBMECTHYIO padOTy. AHAJIH3MPOBATH YHCJIOBLIC 3aKOHOMEPHOCTH, CBS3aHHBIE C
apuPMEeTHUECKUMU JICHCTBUSAMHU C OOBIKHOBCHHBIMHU JAPOOSMH, MOKA3BIBATH B HECIOKHBIX CIyJasx|
BEISIBIICHHBIE CBOMCTBA

HaxoxxaeHne 4acTd OT IICIOr0 M IIEIOTO IO
CIro 4aCTu

Pemiats OCHOBHEIC 3aJa4d Ha ZIDOGI/I, NPUMEHATDb Pa3sHBIC CIIOCOOBI HaXO0XJACHUA 4aCTH 4YHCJia U YHCJIIa
mo ero Jyactu. Pemars TEKCTOBBIC 3aJa4u Ha I[p06I/I, B TOM YMCJIC 3aJa4Hi C IPAKTUYCCKUM KOHTCKCTOM;
AHAJIU3UPOBATD U OCMBICIMBATDB TCKCT 3aJadd;, MOACJIHPOBATDH YCIOBHUEC C IIOMOIIBIO CXEM Wi
PUCYHKOB, CTPOMUTDH JIOTHYCCKYIO LCIIOUKY paccymneHHﬁ; BBINNOJHATH CAMOKOHTPOJIb, ITPOBEPAA OTBET]
Ha COOTBCTCTBUC YCIIOBHIO

[IpouieHTHI;
BEJITNYNHBI

HaXO0XJICHUC IMPOLICHTOB OT|

OO0BACHATD, YTO TaKOE MPOICHT, HCMOJb30BaTh U MOHUMATh CTAaHIAPTHBIC 00OPOTHI PEUH CO CIIOBOM|
«TIPOTICHT». BbIpaKaTh MPOIEHTHI B Ap00SX U ApoOH B mpolieHTax. MoaeJnpoBaTh MOHSATHE MPOIICHTA]
B rpaduueckoii ¢opme. Pemarh 3agaum Ha HaAXOXKJICHHE HECKOJBKHUX IIPOIEHTOB BEIWYHWHBI, Ha)
yBeIMYCHHE (YMEHBIIIECHUE) BEIIMYMHBI HAa HECKOJIBKO MPOIEeHTOB. IIpUMeHSITh MOHSATHE TPOIEHTA B
MPAKTUYECKUX CUTYAIUSX.

[IpencraBneHue MaHHBIX B BHUIE TaOIHII,
uarpaMm

OO0BACHATDH, B KaKUX CITyJasx IS MIPEJACTaBICHUS MHMOOPMAIIMH HCIIOJIB3YIOTCS CTOJIOYAThIC qUarpam-
MBI, 1 B KAKUX — KpyroBbie. M3BJIeKaTh 1 MHTEPHPETUPOBATH MH(GOPMALIMIO U3 TOTOBBIX JHArPaMM,
BBINOJIHATh HCCIIOKHBIC BBIYHCIICHUS 110 JaHHBIM, IPEACTaBIICHHBIM Ha auarpamme. CTpouTh B
HECJIO)KHBIX CIydasX CTOJO0YaThie M KPYTrOBBIC AUATPAMMEI 110 JaHHBIM, IIPEACTABICHHBIM B TaOIUIHOM
dhopme. IIpoBOAUTH MCCIIETOBAHUS MPOCTEHIIIMX COUATIBHBIX SBJICHHA 110 TOTOBBIM JHarpaMMaM

BpinosiHaATL BeIuMciaeHHs ¢ ApoOsvu. IIpeoOpa3oBeIBaTh, CpPaBHUBATL U YHOPSAA0YMBATDH
00bIKHOBEHHBIE Jp0oOH. COOTHOCHTH JPOOHBIC YMCIIa C TOYKAMH KOOpPAMHATHOW mpsiMoil. Pemarth
TEKCTOBBIC 33/1a4l Ha JpoOH U MpolieHThl. M cciieoBaTh YHCIOBBIE 3aKOHOMEPHOCTH

I'naesa 2. Ilpamsle na nnockocmu u ¢ npocmpancmee (7 ypokos)

B3auMHOEe pacnojoXeHue JByX HpSMBbIX.
[lepecekatomuecs  npsmMele.  [leprnenau-
KyJIsipHbIE TIpsiMble. BepTHKaIbHbIE YIIIbI

Pacnmo3HaBaTh ciiydad B3aMMHOIO PacCIOJIOXKEHHS ABYX MPIMbIX. Pacmo3zHaBaTh BepTHKAIBHBIC U
cMexxHbIe yriibl. HaxoauTs yriisl, 0Opa3oBaHHBIC ABYMS IEPECEKAIOIIUMHUCS IpsMbiMu. M300pakaTh
JIBE [IEPECEKAIOIIMNECS TIPSIMbIE, CTPOUTH NPSIMYIO, IEPIICHIUKYISIPHYIO TaHHOW. BhIABUraTh rUNoTE36I
0 CBOMCTBaX CMEXHBIX YIJIOB, 000CHOBBIBATH NX
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B3anmHOE pacrosnoxeHue
[lapajutienpHbIE TIPSIMBIC

JIBYX IPSMBIX.

Pacno3HaBath ciydam B3alMHOTO PACIOJIOKEHHS ABYX MPSIMBIX Ha IJIOCKOCTH M B IPOCTPAHCTBE,
pacno3HaBaTh B MHOTOYIOJIbHUKAX MapajuiesibHbie cTOpoHbl. M300pakaTh /1B mapajuieibHbIC IIPSMBbIC,
CTPOUTHL TPAMYIO, TApaUICIbHYIO JAHHOW, C MOMOIIBIO YePTEKHBIX MHCTPYMEHTOB. AHAJIU3MPOBATH)
croco0 IMOCTPOCHMS MapaUICIbHBIX MPSAMBIX, IIOIIArOBO 3aJaHHBIA PUCYHKaMH, BBINOJHATH
noctpoeHus. M@opMyJHpPOBaTh YTBEPKACHHUS O B3aUMHOM PACIOJIOXKEHHH JBYX MPSIMBIX, CBOMCTBaX
napayieIbHBIX TPSMBIX

PaccTosiHME OT TOYKH JI0 IIPSAMOM, PACCTOSIHUE
MEK/1y ITapajuIeIbHBIMA PSMBIMU

M3MmepsaTh paccTOSIHUE MEXIY IBYMSI TOYKaMM, OT TOYKU JO MPSMOM, MEXIY ABYMS NapaylieIbHBIMHU]
TIPSIMBIMH,

OT TOYKH JIO TUIOCKOCTU. CTpPOWTH MapasuieNbHbIE MPSMbIE C 3aJaHHBIM PACCTOSTHUEM MEXIY HUMH.
CTpouTh reoMeTpUUECcKOe MECTO TOUEK, 00JIaatoINX ONpeAeIeHHBIM CBONCTBOM

Pacno3HaBarh cilydan B3aMMHOTO PACHOJIOKEHHs JBYX IPSIMBIX, Pacllio3HaBaTh B MHOTI'OYIOJIbHHUKAX|
rapajiiesibHble M MEPHEeHAUKYIIpHbIE CTOPOHBL. M300paxkaTh /JBE NepeceKarolirecs: NnpsiMble, CTPOUTH|
MPSIMYIO, TMEPIEHINKYISPHYIO JaHHOM, NMapajuleIbHYIO JaHHOW. M3MepsaTh pacCTOsIHUE MEXIY BYMs
TOUKaMH, OT TOYKM JO MpsIMOH, MEXIy JBYMs MapajUleIbHbIMU TNpsMbIMU. 300paxkaTh|
MHOTOYTOJIBHUKH C NapAJIJIEIbHBIMH, NEPIEHAUKYISIPHBIMA CTOPOHAMM

I'naea 3. /lecamuunsvie opoou (9 ypokoe)

JlecsTnunbie JpoOwu. [IpencraBnenue
NMECATHYHON IpoOM B BHUIC OOBIKHOBCHHOM.
EqmuHUIB 13MepeHus JUTHHBI U MACCHI

3anuchIBaTh U YUTATh JCCATUUIHBIC poOH. [IpeacTaBiaTh NECATHYHYIO IPOOh B BHJIC CYMMBI Pa3psIHBIX
craraeMbIx. MoIeIMpoBaTh AeCATHYHBIC ApoOH pucyHkamu. [lepexoauTh OT

NECATUYHBIX Ipo0Oei K COOTBETCTBYIONTUM OObIKHOBEHHBIM co 3HameHatensimu 10, 100, 1000 u T.4., u
HaoOopoT. M3o0pakarh aecATHYHBIE IpOOM TOYKAMH HAa KOOPAWMHATHOM TIpsMoOM. lcrmoian30BaTh
NECSITHYHBIC JAPOOM JUIS Tepexojia OT OJHUX EIWHHUIl, W3MEPEHUS K IPYruM; OOBSICHATH 3HAYCHHS
NCCSITHYHBIX MPUCTABOK, MCIIOJIB3YEMbIX JIJIsi 00pa30BaHMs Ha3BaHWUU CIMHHUIl B METPHUECKOM CHCTEME]
Mep

[IpencraBieHrue 0OBIKHOBEHHOH IpoOH B BUIE
eCATUYIHON

dopMmyIMpoBaTh MPH3HAK 00PATUMOCTH OOBIKHOBEHHOM JpOOM B JCCATHYHYIO, NPHUMEHSATH €ro JUIs
pacro3HaBaHus IpoOeid, I KOTOPBIX BO3MOKHA (MJIM HEBO3MOXKHA) JECATHYHAS 3alKCh. IIpencTaBiaTh
OOBIKHOBEHHBIC JIPOOM B BHJE ACCATUYHBIX. [IPHUBOJUTH MPUMEPHl SKBHBAJICHTHBIX IPEICTABICHHMA
POOHBIX YUCEI
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CpaBHEHHE IECATUYHBIX TpoOei

Pacnio3HaBate paBHbBIE AeCATHUHBIE IpoOu. OOBACHATH Ha IpUMepax MPHEM CpPaBHEHMS JNECATUYHBIX
npo6eii. CpaBHUBATH U YHOPSAAOUMBATE JeCATUYHBIE TpoOu. CpaBHUBATh OOBIKHOBEHHYIO U JECATUYHYIO
npoOu, BBIOHpas TIOIXOIAIIY 0 (OPMY 3aIIMCH TAaHHBIX YHCEN. BBISBIATE 3aKOHOMEPHOCTH B IOCTPOCHUH
IIOCJIEI0BATEILHOCTH

NeCATUYHBIX NpoOei. Pemarp 3amaum — wuccienoBaHus, OCHOBaHHBIE HA MOHMMAHUU TOPA3PSIIHOTO
NPUHIUIA JECATUIHON 3aMMCH IPOOHBIX YHCEIL.

3anuchIBaTh U YUTATh AecATHYHBIE ApoOu. M300paxkars AecaTryHble ApoOU TOUKAMU HA KOOPAMHATHOM
npsiMoii. [IpencraBnsiTh OOBIKHOBEHHBIE OpOOM B BUAE ACCATHYHBIX ApOOEH W AECATUYHBICE B BHUIC
0ObIKHOBEHHBIX. CpaBHUBaTh W YHOPSAJOUYMBATH JECSATHUHBIE ApoOu. Mcmosb30BaTh 3KBHUBAJICHTHBIE
[pe/ICTaBICHUs] IPOOHBIX YMCEN NMPU MX CPAaBHEHUH, NPU BBIYUCICHUAX. BblpaxaTb OJHM €IUHMIIBL
M3MEpPEHUs BEIMUMHBI B IPYTUX eIMHULAX (METPbI B KWIOMETPax, MUHYTHI B yacax H T.II.)

NeCSITUUHBIX poOei. Pemiate 3agaum — wHcciaeoBaHUs, OCHOBaHHbIE HAa MOHMMAHUU TOPAa3psAHOTO,
MPUHIIUIA JECITUYHOM 3amicH IPOOHBIX YHCEIL.

3anmuceIBaTh W YUTATh AeCATHYHBIC Apobu. M3o0paxkars AecATHYHBIE APOOH TOYKAMHM Ha KOOPIWHATHOM]
npsimoii. [IpencTaBisiTe OOBIKHOBEHHBIE JPOOM B BHUJE ACCATHYHBIX APOOEH W JECATUYHBIE B BUJIE
OOBIKHOBEHHBIX. CpaBHUBATh M YHOPSIOYHMBATH ICCATHYHBIC ApoOH. CIoap30BaTh SKBHUBAIICHTHBIC)
MpeACTaBICHUS APOOHBIX YHCEN MPU WX CPABHEHHH, TPU BHIYHCICHUSIX.

Inaea 4. /leticmeus ¢ decamuunvimu opooam

u (27 ypoxos)

ApubMeTHYeCKHe JCUCTBUS C JECATUYHBIMH
npoOsimu.  PemreHme — TEKCTOBBIX — 3adad
apr(PMETHIECKUM CIIOCOOOM

KoHcTpynpoBaTh alropuTMbl CIOKEHHS M BBIYUTAHMS JECSITUYHBIX Jpo0eil; WIUIIOCTPUPOBATH HX
puMepaMy. BBIUUCISATH CyMMBl M Pa3HOCTH JECSITHUHBIX JApoOell. BpIUMCIATH 3HaueHUs CyMM WU
pa3HOCTeH, KOMIOHEHTaMU

KOTOPBIX SIBJISIFOTCSL OOBIKHOBEHHAast ApoOb U JecsATUYHAas, oOCyXKIas MNpu OSToM, Kakas (Hopmal
NPEJICTABICHUS YHWCEN BO3MOXHA U Iesiecoo0pa3Ha. BBIMOIHATH OLEHKY M TPUKHIKY CYMMBI
NecSITUYHBIX JApoOel. PemaTh TeKCTOBble 3a4ayM, MPEANOJararplue CI0KEHHEe U BbIUUTAHHE
NECSITUYHBIX ApoOeit

ApudMeTHYECKHE NEUCTBUSA C ICCATUYHBIMH
poOsMHU

McciienoBaTh 3aKOHOMEPHOCTh B U3BMEHEHHH ITOJI0KECHUS 3aIITOU B IECATUYHOMN IPOOH IIPU YMHOKECHHH]
u nenenun e€ Ha 10, 100, 000 u T.n1. PopMyaupoBaTh MpaBUia YMHOXKEHUS U JICJICHUS JIECITUYHOM]
npo6u Ha 10, 100, 1000 u 1.1. [IpuMeHATh YMHOXKEHUE | JCJICHUE NCCATHYHON IpoOU Ha CTENEHb YMCIIa)
10 mns mepexoja OT OAHMX €IWHUIl U3MEPEHUs K ApyruMm. Pemiats 3agauu ¢ peaJibHbIMH JAHHBIMH,
MPEJICTABICHHBIMU B BUJE JECITHUYHBIX APOOCH.
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ApudmeTnueckue ACUCTBHS C JECATUIHBIMU
npoOsiMu.  PemieHre  TEKCTOBBIX  3ajad
apu(METHYECKIM CIIOCOO0M

KoHCTpyupoBaTh alropuTMbl YMHOKEHHS ACCATUYHOW IpOOH HA JECATHYHYIO IpoOb, HA HATYypalbHOE
YUCJIO, WJUIFOCTPUPOBATh MPUMEPAMHM COOTBETCTBYIOLIME IIPAaBWiId. DBBIYMCIATE IIPOU3BEACHUE
NECATUYHBIX IPOOeH, eCATUIHOM IpoOU U HATYpaTbHOTO YKCIA. BEIUKCIATE IpOU3BeIeHUE IECATUIHON
npoOu 1 0OBIKHOBEHHOM, BEIOMPAst MOAXOSIIYI0 (GOPMY 3aITUCH APOOHBIX Yncel. BBuCIaTh KBaapar u
KyO JHecITHYHOW apoOu. BBYHCIATH 3HAYCHHS YHCIOBBIX BBIPOKCHHM, COJEPKANINX JICHCTBHS
CIIO)KCHUS, BBIYMTAHUS M YMHOXCHHS JECATUYHBIX JpoOed. BEHIMONHATE TPHUKHIKY H  OIEHKY|
pe3yabTaTOB BBIUMCICHHUHA. Pemarh TeKCTOBBIC 3a1aun apuMeTndeckuM crnocobom. Pemars 3amaun Ha)
HaXO0K/IEHUE YaCTH, BBIPAKEHHOM 1eCATUYHON APOObIO, OT TaHHOW BETUYHHBI

Apudmernueckue AEUCTBUS C JECATUYHBIMU
npoOsimu.  PemeHue  TEKCTOBBIX — 3ajay
apumMeTHnyecKuM crocooom

O6CY)KI[aTB MNPUHIUIIAAJIBHOC OTINYUC )leﬁCTBHﬂ ACJICHUA OT JOpYyrux I[Gf/iCTBI/Iﬁ C JCCATUYHBIMU
I[p06${MI/I. OcBauBath AJIrOPpUTMBbL BBLIYHCIIEHUN B ClIy4dasax, Korjga 4aCTHOC BBIPAXKaCTCs I[CCSITI/I‘IHOﬁ
npoOb0. COMOCTABIATH Pa3IMYHbBIE CIIOCOOBI IPEICTAaBICHN OOBIKHOBEHHOH APOOH B BUJIE JIECATUYHOM.
BorauciisiTe yacTHOE OT JEJCHUS Ha JIEeCATHYHYIO ApoOb B 00mieM ciydae. Pemrath TeKCTOBBIC 3a1adw|
apI/I(i)MeTI/I‘IeCKI/IM CHOCO6OM, HCIIOJIB3YA pa3JIMYHBIC 3aBUCUMOCTH MCKIY BEJIMYMHAMMU:

AQHAJTM3UPOBATh M OCMBICIIMBATh TEKCT 3a/Jaud, nepedOopMyIUpPOBBIBATh YCIOBUE, CTPOUTH JIOTUUYECKYIO
LCTIOYKY paCCY)K)IeHI/II\/'I; KPUTHYCCKN OILICHUBATH HOJ'Iy'—I@HHBIﬁ OTBCT, OCYHICCTBJIATH CaMOKOHTPOJIb,
MIPOBEPSIsS OTBET Ha COOTBETCTBUE YCIIOBHIO.

OkpyricHue HaTypalbHBIX YHCel 51
necATUYHBIX JpoOeid. [lpukuaka #M OIECHKA
pe3ynbTaTa BEIYHCICHUH

OKpyTJIsATh JECATUYHBIC APOOM IO CMBICITY», BbIOMpas JIydilee M3 MPUOJMKEHUNH C HEJOCTATKOM U C
130bITKOM. DPOPMYITUPOBATH MPABUIIO OKPYIJICHHS JCCATHYHBIX TpOoOed, MPUMEHSITh €ro Ha MpaKTHKeE.
OOBICHATh, YeM OTIMYACTCS OKPYIJIICHUE NECATHYHBIX IpoOel OT OKPYIJCHUS HATYPadbHBIX YHCEN.
Brrauciasate npuOImKEHHBIEC YaCTHBIC, BEIPAKCHHBIC JCCATUYHBIME IPOOSMH, B TOM YHUCIIE, IPU PEIICHUH
3a/1a4 TIPAKTHYECKOTO XapakTepa. BBITIONHATE NPUKUAKY W OICHKY pe3ylbTaTOB JCUCTBUH C

NECATUIHBIMHU APOOSIMU
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dopMynupoBaTh MNpaBWiIa JEUCTBUI C JAECATUYHBIMUA JpOOsSMU. BBUHUCIATH 3HAYEHHUS YHUCIIOBBIX|
BBHIPDOKEHUH, COJEpKalmuX JApoOU; TPUMEHSATh CBOWCTBA apu(PMETHUYECKMX  JEHUCTBUH Ui
palMOHANM3alMK  BblYMcieHud. HccienoBaTe 4YHMCIOBBIE 3aKOHOMEPHOCTH, MCIIOJb3YS YHUCIOBBIE
SKCIIEPUMEHTBI

(B TOM YHCJIE C MOMOIIBI0O KOMIIbIOTEPA). BBHITIONHATH MPUKHUIKY U OLEHKY PE3yJbTaTOB BBHIYMCICHUM.
OKpyIJIATh NECATUYHBIE APOOU, HAXOAUTH JIECATHYHBIC TPUOIMKEHUS OOBIKHOBEHHBIX Apo0Oeii. PemaTh)
TEKCTOBBIC 3aJlaudl  apU(PMETHUYCCKHM CIIOCOOOM, WCIOJB3ys pa3IMYHbIE 3aBUCUMOCTH MEKIY|
BEIMYMHAMU: AHAIM3UPOBATh U OCMBICIIMBATh TEKCT 3aJauyd, MepedopMyIUpPOBBIBATh YCIOBHE,
W3BJIEKaTh HEOOXOAMMYI0 HWH(GOPMAILMIO, MOJEIMPOBaTh YCIOBHE C IIOMOIIBIO CXEM, PHCYHKOB,
pEATBbHBIX MPEIMETOB; CTPOUTH JIOTHYECKYIO IIEMOYKY PAaCCYyKICHUH; KPUTUYECKH OLICHUBATH
[MOJIYYCHHBIN OTBET, OCYIIECTBIISATh CAMOKOHTPOJIb, TPOBEPSIA OTBET HA COOTBETCTBUE YCIOBUIO

I'nasa 5. Oxpyscnocms (9 ypokos)

B3anMHOE  pacmojio)keHWe — MpsAMOU
oKpyxHOCTH. KacarenpHast K OKpY>KHOCTH

nPacnio3HaBath pa3MyHbIE CIydad B3aUMHOTO PACIOJIOKEHUS TPSIMOM U OKPY>KHOCTH, U300paKaTh UX C
MOMOTIBI0 YEPTEKHBIX WHCTPYMEHTOB. lcciemoBaTh CBOMCTBA B3aMMHOTO PACIIOJOKEHUS MPSMOU |
OKPYXHOCTH,

MCIIOJIb3YSl DKCIIEPUMEHT, HaONIoIeHHe, M3MEpEeHHe, MOJEIMPOBAaHHE, B TOM 4YHCIIE KOMIIBIOTEPHOE,
MozaenupoBanue. CTpoUTh KacaTeNbHYI0 K OKPYKHOCTH. AHaJIM3UPOBATh CHOCOO TMOCTPOECHUS]
KacaTeJIbHOW K OKPYKHOCTH, IOIIAroBO 33JaHHBIA PUCYHKAMHM, BBINNOIHATH NOCTpoeHUs. KoHcTpynpo-
BaTh aJITOPUTM MOCTPOEHUS N300paKeHH, cofiepKalliuX KOHPUTYPALIUIO «KacaTeIbHAs K OKPYKHOCTH,
CTPOUTH 1O anroput™my. PopMynIMpOBaTh YTBEPXKACHHS O B3aUMHOM pACIOJIOKEHUU IMPSAMOU H
OKPYXHOCTH

BzanmHoe PacCIoJIOKCHUE IBYX OKPY)I(HOCTeﬁ. Pacno3naBath PA3IMYHBIC ClIydal B3aMMHOI'O PACIIOJIOXKCHUSA IBYX Opr}I(HOCTefI, I/I306pa)KaTb Hux ¢

MOMOIIIbIO YEPTEIKHBIX HHCTPYMEHTOB U OT pykH. CTPOUTH TOUKY, PABHOYJAIEHHYIO OT KOHIIOB OTPE3Ka.
MccnenoBaTh CBOMCTBA B3aMMHOTO PACIIOJIOKEHHUS TPSIMOM M OKPY)KHOCTH, HCIIOJB3Ysl AKCIICPUMEHT,
HaOJIIO/ICHHE, U3MEPCHHUE, MOJICITMPOBAaHNE, B TOM YKCIIE KOMITBIOTEpHOE MOienupoBanue. KoHCTpyHpo-
BaTh QJITOPHTM IOCTPOCHHUS HM300paKCHUH, COJAEp)KaIllMX JIBE OKPY)KHOCTH, Kacalolluecs BHEITHUM H
BHYTPEHHHM 00pa3oM, CTPOHTH IO alroputMmy. GopMyIHupoBaTh YTBEPKACHUS O B3aUMHOM
PaCIOJIOKEHUU JBYX OKpyKHOCTe. CpaBHMBATh Pa3IMYHbBIC CIydad B3aUMHOIO PACIIOJIOKEHHUS JBYX|
OKpY)KHOCTeH. BBIABUraTh TUMOTE3Bl O CBOMCTBAX KOH(UTYPALMU «JIBE MEPECceKaONINecss OKPYKHOCTU
pPaBHBIX PaJyCcoOB», 000CHOBBIBATH UX. CTPOUTH TOUKH, PABHOYIATIEHHBIE OT KOHIIOB OTpE3Ka.
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M300pakeHue  reoMeTpuyeckux  ¢Guryp.
[locTpoeHre TpeyrojJpHUKa 1O TPEM CTO-
poHaM. HepaBeHCTBO TpeyrojbHHUKA

PacriozHaBaTh pasiMyHBIE Cilydad B3aUMHOIO pAacloOJOXKEHUS MPSAMOM M  OKPYKHOCTH, JIBYX|
OKPYXHOCTEH, M300pakaTh UX C MOMOUIBIO YePTEKHBIX HHCTPYMEHTOB U OT pyKu. CTPOUTH TPEYTOJIbHUK
10 TPEM CTOPOHAM, OIIMCBIBATH NTOCTpoeHHE. POPMyIUpPOBaTh HEPABEHCTBO TPEYroJibHUKA. MccaenoBary)
BO3MOKHOCTb IIOCTPOEHUS TPEYTOJIbHUKA 110 TPEM CTOPOHAM, HCII0JIb3ysd HEPABEHCTBO TPEYrOJbHUKA

Harnsaaasie [IpECTaBJICHUS 0
POCTpaHCTBeHHBIX (urypax. Illap, cdepa,
KOHYC, HATTUHIP. N3o0paxenue
MTPOCTPAHCTBEHHBIX [Tpumepnt
CEYEHUI

¢buryp.

Pacro3HaBath HWIMHAP, KOHYC, IIap, H300paXaTh KX OT PYKH, MOJICITUPOBATH,

UCIIOJIb3ysl OyMmary, IUIACTWJIMH, MPOBOJIOKY U np. McciemoBarh CBOMCTBA KPYIJIBIX TeJ, MCHOJB3YsI
DKCIIEPUMEHT, HA0- | JTIOICHHUE, N3MEPCHHE, MOJICITMPOBAHHUE,

B TOM YHCJIe KOMIbIOTEpHOE MojeiupoBaHue. ONKUChIBaTh X CBOWCTBA. PaccmarpuBaTh MpOCTEHIINE
KOMOWHAIMK TeJ: KyO ¥ miap, WJIMHIP U map, Ky0 W IMIMHAP, MUpaMuIa U3 mapoB. PaccMaTpuBath)
MPOCTEHIIINEe CEUeHHs KPYIJIBIX TN, TNOoJydaeMble MyTéM MPEJAMETHOTO WJIH KOMITBIOTEPHOTO
MOJICTTUPOBAHMSI, ONIPEICIISITh UX BUI. Pacmo3HaBarh pa3BEPTKU KOHYCA, IIHIHH/PA, MOJICTUPOBATH KOHYC
Y LWIMHAP U3 Pa3BEPTOK

Pacnio3HaBaTh pa3jiMUHbIE CIy4ad B3aUMHOTO PACIIOJIOKEHUSA NPSMOW M OKPY)KHOCTH, ABYX MHPSIMBIX,
NBYX OKPYKHOCTEH, N300pakaTh UX C MOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB. M300pakaTh TPEyroJbHUK.
VccnenoBaTh CBOWCTBA KPYIUIBIX TeJl, UCIOIb3Yd SKCIIEPUMEHT, HAOII0eHHE, U3MEPEHHE, MOJIeTUPOBa-
HHE, B TOM YHCJIE€ KOMIBIOTEPHOE MoJaeaupoBanue. OnuceiBaTh HMX CBOMCTBA. PaccmarpuBarh)
[MPOCTEHIINE CEYEHUSI KPYIJIBIX TE€J, MOJyd4aeMble MyTEM MPEAMETHOTO WIM KOMIBIOTEPHOTO MOJEIUPO-
BaHMS, ONIPEJEIISITh UX BUJL.

I'nasa 6. Omnowenusn u npoyenmut (17 yporos)

OtHomieHnue. PelreHne TEKCTOBBIX
apr(PMETHIECKUM CIIOCOOOM

3a1a4

O6’B${CH${TB, YTO IMOKa3bIBACT OTHOIICHHUEC JBYX UM CCII, UCIIOJIb30BaTh U IIOHUMATh CTaHJAPTHHBIC 060]30TBI
p€un CO CJIOBOM «OTHOIICHHUC). CocTaBiiaTh OTHOIICHUA, 00BICHATE COI[Cp)K&TCJ'II:HBIfI CMBICJI
COCTaBJICHHOI'O OTHOIIEHH:. Pemarn 3aJa4i Ha ACJICHUEC YHCEI U BCJINYHUH B JaAHHOM OTHOIICHHH, B TOM|
UKCIIC 3a]a4 IIPaKTHYCCKOTI'0O XapaKTepa

OtHomlenue. PelieHue TEKCTOBBIX
aprU(PMETHIECKUM CIIOCOOOM

3a1a4

OOBSCHATh, KaK HAXOJAT OTHOIICHHE OJHOMMEHHBIX U PA3HOMMEHHBIX BEJIWYHH, HAXOJAUTh OTHOIICHHS
BeIM4KH. MccneqoBaTh B3aMMOCBA3b OTHOLICHUH CTOPOH KBaJIPaToB, X MEPUMETPOB U IUIONIAAeH; JUIHH
péOep KyOoOB, Iiomaneii rpaHeil U o0bEMOB. OOBACHITH, YTO TMOKa3bIBaeT MacmTad (KapThl, IUIaHa,
yepTexa, Mojielin). PemaTh 3a1a4u NpakTHYECKOT0 XapakTepa Ha MacIuTa.
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[IpoLieHTHI

BbIpakaTh TNPOLEHTHI AECATHYHONW JpOOBIO, BBIMOJHATH OOpAaTHYIO OMNEPalUI0 — MEPEeXOAUTh OT]
NECATUYHON ApOOM K MpOLEHTaM. XapaKTepu30BaTh OJIM BEIUYMHBI, HCIOJIb3YysS HSKBUBAJICHTHBIC
[pEICTAaBICHUS 3aJaHHOM JIOJM ¢ IOMOIIBIO IPOOH U TIPOLIEHTOB

HaxoxaeHne NpoLEeHTOB OT BEIMYUHBI U
BEIMUYMHBI 10 €€ TmpoueHTaM. PemeHue
TEKCTOBBIX 33a]a4 apu(PMETHUECKIM CIIOCOO0OM

Pemrarte 3a1a4u MPakTUYECKOIO COACPIKAHMS HAa HAXOXKACHHE HECKOJBKMX IPOLEHTOB BEIWYMHBI, HA
yBEJIIMUEHHE (YMEHbILIEHNE) BEJIMYMHbI HA HECKOJIbKO IPOLIEHTOB, HAa HAXOXKJIEHUE BEJIIMYUHBI MO €¢
MpoUEeHTy. Pemare 3a1aun ¢ peaibHBIMUA JAHHBIMH HAa BBIYMCIIEHHUE MPOLIEHTOB BEIWYWHBI, TTPUMEHSS]
OKpYTJICHHE, TPUEMBI MPUKUJIKU. BBIMOTHATE CAMOKOHTPOJIb MPH HAXOXKJIECHUHU MPOLIEHTOB BEJIWYMHBI,
HCMOJIb3YSI TPUKUAKY

BI)Ipa)KeHI/IG OTHOLICHUA B npoueHTax.
PemieHne TEKCTOBBIX 33a4 apu(METHUECKUM
CII0cO00OM

BrIlpakaTp OTHOIIEHHME JBYX BEJIMYMH B IpoleHTax. Pemare 3agaud, B TOM 4YHCIE 3a4a4d C
[MPAKTHYECKUM KOHTEKCTOM, C PEaJbHbIMHU JAHHBIMM, HAa HAXOXKJIEHUE IPOLIEHTHOIO OTHOLICHMS JBYX|
BEJIMYMH. AHAIM3UPOBAaTh TEKCT 3aJaud, MOJEIHUPOBATh YCIOBHE C TIOMOIIbIO CXEM M PHUCYHKOB,
O0OBSACHATH NOJYYEHHBIN pPe3yabTaT

HaxonnuTh OTHOLIEHMS 4YMCENl M BEJIWYMH. Pemars 3amauu, CBA3aHHBIE C OTHOLIEHWEM BEIMYHMH, B TOM
YuCle 3aJa4d IPaKTUYECKOTO XapakTepa. Pemars 3amauum Ha MHPOLIEHTHl, B TOM YHUCIE 3aJa4d (|
pealbHBIMU JTAHHBIMH, IPUMEHSISI OKPYTJIIEHUE, TPUEMBI TPUKH KU

\I'naea 7. Buipaxcenusa. @opmynvt. Ypasnenusn (17 ypokoes)

Mcnons3oBanne OykB g 0003HAYCHHS
YUCEIN, IS 3aITUCH CBOMCTB apU(PMETHUCCKUX
nercTBUI

O6c¢cyx1aTh 0COOEHHOCTH MaTeMaTUYECKOTO SI3bIKa. 3aMChIBATh MATEMAaTUYECKHE BBIPAKEHUS C yUETOM|
MpaBUJI CHHTAKCHCA MaTeMaTUYeCKOTO $3bIKA; COCTaBJISATh BBIPAXKEHUS MO YCIOBHMSIM 3agad C
OYKBEHHBIMU JaHHBIMU. Mcronb3oBaTh OYKBBI Ui 3alUCH MaTeMaTHUYECKUX MPEUIOKEHHUH, oOIunX|
YTBEPKACHUI; OCYLIECTBIISITh MIEPEBOJI C MATEMATUYECKOTO SI3bIKA Ha €CTECTBEHHBIN S3bIK U HA00OPOT

BYKBGHHHG BBIPAXXCHMUA. YucmoBoe 3HAUCHUE
6YKB6HHOFO BbIPaXXCHHA

CTpouTh peueBbIe KOHCTPYKIIMH C HMCIOJb30BAaHHEM HOBOW TEPMHHOJOTHU (OYKBEHHOE BBIPAKEHHUE,
YUCIIOBas MOJACTAHOBKA, 3HAYCHHE OYKBEHHOTO BBIPAKEHUS, IONMYCTHUMbIC 3HaueHUs OyKB). BBIYMCIATH
YUCJIOBBIC 3HAYCHHS OYKBEHHBIX BBIPQXCHUN NpH JAHHBIX 3HadeHUsAX OykB. CpaBHHUBATh YHCIIOBBHIC
3HaueHUs OYKBEHHBIX BbIpakeHUil. HaxomuTh momyctumble 3HadeHHs] OyKB B BbIpakeHHH. OTBEYaTh HA

BOIIPOCHI 3a1a4 € 6y'KBeHHBIMI/I JaHHBIMH, COCTABJIASL COOTBCTCTBYIOIIUC BbIPAKCHU A
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[Ipumepsl 3aBUCUMOCTEN MEXKAY BETUUMHAMM.
[IpencraBineHue  3aBUCUMOCTEM B BHUJAE
¢dopmyin. Beraucnenus no popmynam

CocTaBnsaTh (POPMYIBI, BHIPAKAIOIINE 3aBUCUMOCTH MEXIy BEIMYMHAMHU, B TOM YHUCIIE TIO YCIOBUSM,
3aJaHHBIM PUCYHKOM. Bbruucisate no ¢popmynam. BeipakaTs 13 popMyssl 0J1HY BEIUYHHY Y€pe3 pyrue

JlnuHa okpyxHocTH, uucino . Ilnomans
Kpyra

HaxomuTh SKCIIEpUMEHTAIBHBIM ITyTEM OTHOIICHHWE JIMHBI OKPYXHOCTH K auamerpy. OOcyxaaTh
ocobenHocTH yncna K ; HaxoOWTh JOMONHUTENBHYIO MHPOpPMANUI0 00 3TOM uucie. Berauciasars 1o,
(hopmyaM IITUHBI OKPYKHOCTH, IJIOMIAIN Kpyra, 00béMa mapa;

Bbraucnare pasmepsl QUTyp, OrpaHUYEHHBIX OKPYXKHOCTAMH M HX Ayramu. OmnpenensiTh YHUCIOBBIC
napamMeTpsl MPOCTPAHCTBEHHBIX TEJ, WMEIOMHUX (GopMy IwiMHApa, mapa. OKpyriasTe pe3yiabTaThl
BBIYMCIICHUH TI0 (popmyam

YpaBHEeHUE, KOpEeHb ypaBHeHMs. HaxoxaeHue
HEU3BECTHBIX KOMIIOHEHTOB apU(PMETUUECKUX
ercTBui

CtpouTh pedeBbIE KOHCTPYKIIMM C KCIOJIB30BAaHUEM CJIOB «YPaBHEHHUE», «KOPEHb YpPaBHEHUS.
[IpoBepsiTh, SABIAETCS JIM YKA3aHHOE YMUCIIO KOPHEM pacCMaTpUBAeMOro ypaBHEHHUA. Pemats ypaBHEHUs]
Ha OCHOBE 3aBHCHUMOCTEM MEXJy KOMIOHEHTamMHu jaeucTBuil. COCTaBIsiTh MaTeMaTHUYECKHE MOJIEIH]
(ypaBHEHHSI) IO YCIOBUSAM TEKCTOBBIX 33]1a4

Hcnonp3oBaTh OYKBBI JUISL 3allUCH  MAaTEMaTHYECKHUX BBIpAKCHUN © TpemioxkeHuil. CocTaBIsTH
OYKBEHHBIE BBIPQKEHUS MO YCJIOBHUSAM 3a7a4. BBUHUCIATH YUCIOBOE 3HAYCHHE OYKBEHHOTO BBIPAKEHUS
MpU  3aJaHHBIX 3HaueHUsX OykB. CocTaBisTh (OPMYIBI, BBIpAXKAIOMINE 3aBHCUMOCTH MEKIY|
BEIMYMHAMH, BBIYUCIATH 1O ¢GopmymnaMm. CocCTaBisTh ypaBHEHHS IO YCIOBHSIM 3ajad. Pemartp

MPOCTEHIINE YpaBHEHUS Ha OCHOBE 3aBUCHMOCTEH MEXKTy KOMIIOHEHTaMH apu(PMETHISCKUX ACHCTBUI

Inasa 8. Cummempus (8 ypokos)

OceBast " 3epKalibHas CUMMETPHH.
300pakeHne CAMMETPUIHBIX (QUTYD

PacrioznaBath miaockue GUrypbl, CAMMETPUYHbIE OTHOCUTENIBHO MpsiMOil. Bripeszars nBe Qurypsl, cuMm-
METPUYHBIE OTHOCUTENBHO MpsiMOi, u3 Oymaru. Ctpouth ¢Gurypy (OTpe3ok, JOMaHyl0, TPEyroJIbHUK,
IPSIMOYTOJIBHUK, OKPY)KHOCTH), CHMMETPHUYHYIO JIaHHOM OTHOCHUTENIBHO TMPSIMOM, C TOMOUIBIO
UHCTPYMEHTOB, U300paxaTb OT PyKH..

OceBas u 3epKajbHas CUMMETPUH.
300pakeHne CUMMETPUYHBIX (UTYp

HaxonuTh B OKpyXaroleM MUpe IJIOCKUE U MPOCTPAHCTBEHHbIE CUMMETpUYHbIE (hurypsl. Pacro3zHnaBath
¢burypsl, UMeroLIMe OCh CUMMETpUU. BbIpe3aTts ux u3 Oymaru, n3o0pakaTb OT PYKH M C IOMOUIBIO
uHCTpyMeHTOB. [IpoBoauth ock cummerpun ¢urypsl. dopmynupoBaTh CBOHCTBA paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJbHUKOB, IPAMOYIOJIbHUMKA, KBaJpaTa, Kpyra, CBS3aHHBIE C OCEBOMU
CUMMETPHUEH.
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[leHTpanbHast  CUMMETpHUSL.
CUMMETPHYHBIX (DUTYD

N300paxeHue

Pacnio3naBate 1UIOCKHE (QUTYpBl, CHMMETPUYHBIE OTHOCHTEIbHO Toukd. Ctpouts ¢urypy,
CUMMETPUYHYIO TAHHOM OTHOCUTENBHO TOUKH, C IIOMOILbIO MHCTPYMEHTOB, J10CTPAauBaTh, H300paxarp OT|
pyku. Haxomuts neHTp cummerpun Gurypsl, konpurypauuu. KoHcTpyrnpoBaTh OpHaMEHTBI U TTAPKETHI,
UCITI0JIb3Yysl CBOMCTBO CHMMETPUH, B TOM YHCJIE C TOMOIIBIO0 KOMIIBIOTEPHBIX IIporpamm. GopMyInpoBaTh
CBO¥CTBa (DUTYp, CAMMETPHYHBIX OTHOCUTENIFHO TOUKH. MccnenoBars cBoiicTBa (puryp, MMEIOIMUX OCh U
LEHTP CUMMETPUH, UCIOJIb3YsI SKCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE, MOJICIMPOBAHUE, B TOM YHUCIIE
KOMIIBIOTEPHOE MOJIEIMpOBaHue. BpliBUraTh runoTes3bl, GopMyIupoBaTh, 000CHOBHIBATh, ONPOBEPTaTh C
TIOMOIIIBI0 KOHTPIIPUMEPOB YTBEPKIACHHUS 00 0CEBO U IIEHTPAIbHOW CUMMETpHH QUTYP

HaxoauTh B OKpy’KarolleM MHUpE MIIOCKHE U MPOCTPAHCTBEHHbIE CUMMETpUYHbIE PUTyphl. Pacrio3HaBaTh|
MI0CKHe (DUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO NPSIMOM, OTHOCUTEIBHO TOYKH, MPOCTPAHCTBEHHBIE
¢Gurypsl, CHMMETPUYHBIE OTHOCHUTEIBHO IIOCKOCTU. CTpOoUTh (UIYypy, CHUMMETPUUYHYIO JaHHOU
OTHOCHTEIIBHO IIPSIMOM, OTHOCUTEJIBHO TOYKH C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB.

\I'nasa 9. llenvie uucna (13 ypoxos)

[ToslokuTENBbHBIE W OTPULATENbHBIE YHUCTA.
MHOKECTBO LEJIBIX YHUCE

HpI/IBO)II/ITB IPUMEPHI UCIIOJB30BaHUA B )KU3HHU MOJOKUTCIIBHBIX U OTPHUIATCIbHBIX YUCCIT (TeMnepaTypa,
BBIUTPHIII- TMPOUTPHIII, BBIIIE-HWKE YPOBHS MOps H Tip). ONUCHIBaTH MHOMKECTBO IIEIBIX YHCEN.
O6’B${CHHTB, KaKue IICJIBIC qucia HAa3bIBAKOT MMPOTHUBOIIOJIOKHBIMH. 3amnucrBaTh YUCJIO,
[IPOTHBOIOJIOKHOE JAHHOMY, C IIOMOIIBIO 3HAKA «MHHYC». YTpomiarh 3anucu tuma -(+3), -(-3)

CpaBHEHHE 1IETBIX YUCET

CormocTaBsATh CBOMCTBA psijia HATYpAIBHBIX YHCE M psja 1enbix ynces. CpaBHUBATh U yIOPSAA0YNBATH
menple 4mcia. M3o0pakaTh Ieible YHciIa TOYKAMH Ha KOOpAWHATHOM mpsiMoi. Vcmonb3oBath)
KOOPAMHATHYIO MPSMYIO KaK HarJISAHYIO OTOPY PH PEIICHHUH 3a7a9 Ha CPaBHEHHUE TEJIBIX YHCEIT

Apudmernueckue  ACUCTBUS € IIEJIBIMU
yuciamu. CBolicTBa apudMETHUYECKHUX JCH-
CTBUU

OOBACHATP Ha MpHMEpaxX, KaK HAXOIAT CyMMY JABYX LIEJbIX 4YMcCeld. 3aluChiBaThb C MOMOUIbIO OYKB
CBOMCTBO HYJISl MIPU CJIOKEHHH, CBOMCTBO CYMMBI ITPOTHBOIIOJIOKHBIX YHCEN. YTPOIIATh 3alUCh CYMMBI
LENBIX YHUCEeJl, OMYCKas, I/Ie 3TO BO3MOXHO, 3HAK «+» M cKoOku. IlepectaBisaTh ciaraemble B CyMMe
LENbIX Yucell. BBUMCIATH CyMMBI LIEJIBIX YMCEN, COJepXallue JBa U Oojiee cilaraeMbIX. BbIUMCIATH
3HaueHUS! OYKBEHHBIX BBIPAXKEHUI

Apudmernueckue  ICMCTBHS € IIEIBIMH
yuciamu. CBolicTBa apupMETHUYECKHUX JCH-
CTBUU

(DO'pMy.]'II/IpOBaTb MNpaBUJIO HAXOXKICHHA PAa3HOCTHU LECJIbIX YUCCII, 3allMCbIBATh €0 Ha MaTCMAaTHU4YCCKOM|
sI3bIKE. BBIUucasITh Pa3sHOCTb ABYX IMCJIbIX YHUCCII. Beluncnars 3HA4YEHHUS YHCIOBBIX BLIpa)KeHHﬁ,
COCTABJICHHBIX U3 LEJBIX YUCEI C IIOMOIIBIO 3HAKOB «+» U <<-»; OCYIIECTBIIATh CaAMOKOHTPOJIb. Brbrunc-

JIATh 3HA4YCHUA 6YKB6HHHX Bpra)KCHI/Iﬁ IIpH 3aIaHHBIX ICJIbIX 3HAYCHHUAX 6YKB
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Apudmernueckue  ACUCTBHS €  IICNIBIMU
yrcaamu. CBoiicTBa apudmMeTHyeckux Aeu-
CTBUI

@opmyNMpoBaTh NpaBUja 3HAKOB MPU YMHOKEHUHM W JICJICHUM LEJBIX YUCEI, WUIKOCTPUPOBATH HX
npuMepamMu. 3arrucbiBaTh HA MAaTEMaTHUYECKOM SI3BIKE

PaBEHCTBA, BhIpaxkaromiye cBoicTBa 0 U 1 mpu yMHOXEHUH, MPABWIO YMHOKEHHS Ha -1.. BeruucisTh)
3HAUCHHUS YHCJIOBBIX BBIPAKEHUM, COJIEpKAIUX pa3HbIe JCHCTBUS C LEJIBIMH YHUCIAMH. BBIUUCIATH
3HaueHUs OYKBEHHBIX BBIPAKCHHM TPH 3aJaHHBIX IEJBIX 3HAa4eHUSAX OykB. McciemomaTh Bompoc 00
M3MEHCHUM 3HaKa IIPOM3BEACHUS IICJIBIX YHCeJl MPU HW3MEHEHWH Ha IPOTHUBOIOJOKHBIC 3HAKOB
MHOkUTeNe. OnpoBepraTh ¢ TOMOIIBIO KOHTPIIPUMEPOB HEBEPHBIE YTBEPKIACHUS O 3HAKAX PE3yIbTAaTOB
e CTBHI C IIEIBIMHA YHUCIAMH

CpaBHI/IBaTB, YIOpAAOYMUBATE LEJIbIC YUCIIA. CDOpMy,TIHpOBaTI) mpaBujia BBIYHUCIICHUA C HECJIBIMU YHUCIIaMU,
HaXOIUTh 3HAYCHUA YUCIIOBbLIX 1 6YKBCHHI>IX BI)Ipa)KeHl/If/'I, CoACPIKAIUX JICI\/’ICTBI/H[ C II€JIbIMU YK CJIaMHU

I'naea 10. Payuonanvusie yucna (17 ypoxos)

MHo3xecTBO panroHaTbHBIX YuCel.
N300paxkenue uncena TOUYKaMU KOOPAMHATHOM
1 mpsimoii

[IpuMeHsATP B peud TEPMUHOJOTHIO, CBS3aHHYIO C palMOHAIBHBIMH YHCJIAMH; PAcIlO3HABAThH
HaTypaJbHBIE, IeNbIe, TPOOHBIE, MMOJIOKUTEIFHBIC, OTPHUIIATEIBHBIC YMCIIA; XapaKTEPU30BaTh MHOYKECTBO
paMoOHATBFHBIX YHceNl. [I[pUMEHATh CHMBOJIbHOE 0003HAUYEHHE TPOTHUBOTIONOKHOTO YHCIA, OOBSCHATH
CMBICIT 3amMcel Tuma (-a), ympouaTh COOTBETCTBYOIIME 3amucH. M300paxarh palnnMoHalbHBIE YMCIA]
TOYKaMH KOOPAMHATHOU MPSIMOM

CpaBHEHHE pallMOHABHBIX YHCE

Mo 1eTupoBaTh C IOMOIIBI0 KOOPIWHATHOHN MIPSAMOI OTHOIIECHUS «O0JBIIE» U «MEHBIIIE) IS PAIliOHAIb-
HbIX yrcesl. CpaBHUBATH MOJIOKHUTEIHHOE YHUCIIO U HYJIb, OTPUIIATEILHOE YUCIIO M HYJIb, MOJOKUTEIHHOE]
W OTPUIIATCIIPHOC YHCIIa, ABAa OTPUIATEIIBHBIX Yncia. [[pUMEHATh M TOHUMATh TCOMETPUICCKHN CMBIC
MOHATHUS MOIYJSI YWCa, HAXOJUTh MOIYNb palMoHanbHOro uucia. CpaBHUBATH W YIMOPSIOYUBATH
paloHaIbHbIC YnCa

Apudmernueckue JICUCTBUS
paroOHATbHBIMH YUCIIAMH.
apru(METHUECKUX TCUCTBUI

c
CBoiicTBa

(DOpMy.]'II/IpOBaTB ImpaBujIa CJIOKCHHUA JBYX YHMCCII OJHOI'O 3HaKa, JBYX YHMCCJI PAa3HBIX 3HAKOB, ITPAaBUJIO
BbIYUTAHUA HU3 OJHOT'O 4YHCJIa APYroro, MpUMCEHATH 3THU IIpaBHJIa JJI1 BBIYHCIICHUSA CYMM, paBHOCTeﬁ.
BEINOIHATE YHCIIOBEIC IIOJACTAaHOBKKW B CYMMBI M pPasHOCTH, 3allMCaAHHBLIC C IIOMOIIBIO 6YKB, HaXO0dUTh
COOTBCTCTBYIOIIHUE KX 3HAYCHMUS. HpOBO,I[I/ITB HECJIIOKHBIC HCCJIICAOBaHNA, CBA3aHHBIC CO CBOMCTBaMH|
CYMMBI HCCKOJIBKUX PAUOHAJIBHBIX YUCCII (HaanMep, 3aMCHa 3HaKa KaXXa0ro cnaraeMoro)

C
CBoiicTBa

Apupmernueckue JNEUCTBUS
palMOHaIbHBIMU qHCIIaMHU.
apu(pMeTHYECKUX 1eHCTBUMA

(DO]T)MYJ'II/I]DOBEITB [IpaBujIa HaXOXACHHUA IMPOU3BCACHHA KW YAaCTHOI'O ABYX YHMCCII OJHOI'O 3HaKa, IBYX]
UKUCCJI PAa3HbIX 3HAKOB;, IIPUMCHATL 3TU IIpaBUJId IIPpW YMHOXCHHH MW ACJIICHUU PAllMOHAJIbHBIX YHUCCII.
Haxogutn KBaJaApaTbl H KY6LI paiuOHAJIbHBIX YHCCII. BEIUKCIATE 3HAYEHUS YHCIOBBIX BLIpa)KeHHﬁ,
COJCPpKAIIUX PA3HBIC JeicTBUA. BBINIONHATE YKHCIOBBIE MOJCTAHOBKU B HpOCTCfII.HPIC 6y1(BeHHBIe
BBIPAKCHUSA, HAXOAUTH COOTBCTCTBYIOIIUC UX 3HAUCHUS
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JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH

[IpuBOIUTE IIPUMEPHI PA3IMYHBIX CUCTEM KOOPAMHAT B OKPYXKAIOIIEM MHPE, HAXOAUTh U 3alUCHIBATH
KOOpAMHATHl OOBEKTOB B PA3JIMYHBIX CHCTEMaxX KOOPIMHAT (IIaXMaTHas JOCKa; MIMPOTa M JOJIr0Ta;
a3uMyT U 1p.). OOBSCHATH U WLIIOCTPUPOBATH IOHATUE IPSMOYIOJBHOW CUCTEMBI KOOPAMHAT HA|
IUIOCKOCTH; IPUMEHATh B PE€YM U MOHUMATh COOTBETCTBYIOIIME TEPMUHBI U CUMBOJHUKY. CTpOUTH Ha)
KOOPJMHATHOM IJIOCKOCTU TOYKHU U (PUTYpHI 110 33JlaHHBIM KOOpJIUHATAM, HaXOUTh KOOPIUHATHI TOYEK.
[IpoBOAUTE HCCIENOBAHMS, CBA3AHHBIE C B3aMMHBIM DPACIOJIOKEHHMEM TOYEK Ha KOOPAMHATHOU
IUIOCKOCTH

M300paxaTh palMoHAIbHBIC YHCIA TOYKAMH KOOPAMHATHOW mpsmoi. I[lpumeHsTr M TOHMMATH
FEOMETPUYECKUN CMBICII TOHATHS MOJIYJs YHCJIA, HAaXOAUTh MOIYJb palHOHAIBHOTO YHUCIA.
MopenupoBaTh C TIOMOIIBIO KOOPJAWHATHOW TIPSMOW OTHOIICHHSI «OOJIBIIE» W «MEHBIIe» I
[pallMOHAJIBHBIX YKCEJI, CPABHUBATH M YHOPSAOUYUBATh PALIMOHAJIbHBIE YKCIA. BBINOIHATS BEIYUCIEHUS C
palMoOHAIBHBIMU YKclIaMi. HaxoauTh 3HaYeHHS OYKBEHHBIX BBIPAKEHHH TPH 3aJlaHHBIX 3HAYEHUSX|
OYKB.

CTtpouTh Ha KOOPJAWHATHOM TIJIOCKOCTH TOYKH M (DUTYpHI 1O 3aJaHHBIM KOOPJWHATAM, OMpPEACIATH

I'nasa 11. Mnozoyzonvnuku u muozozpannuxu (9 ypokoe)

CBOMCTBA.
pomo.

[TapamtenorpamMm ero
[IpssMOYTOIbHUK, KBaJIpar,
300pakeHne TeOMEeTPUICCKUX PUTYP

n

Pacmo3naBath Ha depTexax, PHUCYHKaX, B OKPYXKaWIIeM MHpe mapauieaorpamMmmbl. M3o0paxarTh)
MapajuieJIorpaMMbl C UCIOJIb30BAaHUEM YEePTENKHBIX MHCTPYMEHTOB. MoenupoBaTh MmapauieorpaMMel,
ucnosb3ysl Oymary, IJIaCTWIMH, NpOBOJIOKY W Ap. MccnemoBaTh M ONMCHIBaTH CBOMCTBa mMapal-
JenorpaMma, HCHOJb3ys OSKCIEpUMEHT, HaOIoJeHHe, H3MEepeHue, MojenupoBaHue. Vcnoib30BaTh
KOMITbIOTEPHOE MOJICTTUPOBAHUE U SKCIIEPUMEHT U1 U3Y4YEHHUs CBOMCTB MapasuieorpaMMOB..

0 CBOMCTBax Mapajjiesorpamma

[IpaBuiibHBIE MHOTOYroJIbHUKH. [IpaBuibHBIE
MHOTOTPaHHUKH. [Tpumepsl pa3BEPTOK
MHOTOTPAaHHUKOB. Nzobpaxenue
reOMETPUUECKUX PUTYD

Pacno3naBate Ha YCpTekKax, PpHUCYHKAX, B OKpYXaArOmEM MHUPEC IIpaBUJIBHBIEC MHOI'OYI'OJIbHUKH,
IIpaBUJIbHBIC MHOI'OI'pPaHHUKH. I/ICCJ'ICI[OBaTB W ONHCHIBAaTH CBOMCTBA IIpaBUJIbHBIX MHOI'OYI'OJIBHHUKOB,
HCIIOJIb3YA OKCIICPUMCHT, Ha6J'IIO,I[eHI/Ie, HU3MEPCHUE, MOICIMPOBAHUC. Hcnons3oBaTh KOMIIBIOTCPHOC
MOACIUPOBAHUEC M OKCIICPUMCECHT JJIsdI HM3YUCHHA CBOMCTB TCOMCTPHUUICCKHUX 00BEKTOB. I/I306pa}KaTb
IMPAaBUJIbHBIC MHOT'OYT'OJIbHUKU C IMMOMOIIBIO IIepTé)KHI:'IX HHCTPYMCHTOB 11O OIIMCAHHUIO U 110 3aJIaHHOMY|
AITOPUTMY;,

[lonsiTe  muomaau  IMIOCKUX  (QUryp.
PaBHOCOCTaBIIEHHBIE U PABHOBEIUKUE (PUTYPHI

300paxaTh paBHOCOCTAaBJIEHHBIC (DUTYPBI, ONIPEACIATh MX TUIOaAn. MoIeIupoBaTh Fr€OMETPHICCKHE
¢durypsl u3 Oymaru (mepeKparBaTh MPSIMOYTOJbLHUK B HapalljieiorpaMM, J0CTPauBaTh TPEYTOJBHHUK [0
napauienorpamma). CpaBHuBaTh ¢Gurypsl mno momaau. DopmMylIHpoBaTh CBOWCTBA paBHO-
coctaBneHHbIX ¢uryp. CocraBnsath GOpMyabl A7 BBIYKCICHUSA IUJIOHIAAM MapajuierorpaMmma,
MPSIMOYTOJIBHOTO TPEYTOJbHUKA. BBIMOTHATE M3MEpPEeHHsI U BBIYUCIATH IUIOMIAIN MapauieloTpaMMOB H
TPEYroJbHUKOB. M Cr0Ib30BaTh KOMIBIOTEPHOE MOJCIUPOBAHUE U IKCIIEPUMEHT JJIsi U3YUEHUS! CBOMCTB

T'COMECTPHUUYCCKUX 0OBEKTOB.
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Harmnsaausie [IpECTaBIICHUS 0
[IPOCTPAHCTBEHHBIX dburypax. [Ipusma.
[Ipumeppl  pa3BEPTOK  MHOTOI'PAHHMKOB.

300paskeHne reoMeTpudeckux puryp

Pacrnio3sHaBaTh Ha yepTekax, pUCyHKaX, B OKpyxaromeM mupe npusMbl. HaseiBaTe npusmsl. Konuposats
MPU3MBbI, N300paXEHHBIC HA KJIETYaTON OyMmare, OCyIIeCTBIISATh CAMOKOHTPOJIb,

[POBEPsIsi COOTBETCTBUE MOJIYYEHHOTO H300pakeHUsl 3aJaHHOMY. MOJEIUpoBaTh MPU3MBI, UCIOJIb3YS
OyMmary, TUIaCTHJIMH, IPOBOJIOKY M [Ip., HU3rOTaBIMBaTh U3 pPa3BEPTOK. OmnpenensiTh B3aUMHOE
pacrosio’keHue rpaHei, péoep, BepiiuH npu3Mbl. MccnenoBaTek CBOMCTBA MPU3MBI, UCIOJIB3YS JKCIIE-
pPUMEHT, HaOJIOACHHE, U3MEpeHue, MojenupoBaHue. OMNUChIBaTh HX  CBOMCTBA, HCIIOJB3YS
COOTBETCTBYIOIIYIO TEPMUHOJIOTHIO. DOPMYIUPOBAaTh YTBEPKACHUS O CBOMCTBAX IIPU3MBI, OIIPOBEPraTh
YTBEPKJICHUSI C TIOMOIIBI0 KOHTPIIPUMEPOB. CTPOUTH JIOTHUUECKYIO LIETIOUKY PACCYKIACHUH O CBOMCTBaX
IIPHU3M. CocTaBisiTh q)OpMYJ'II)I, CBA3aHHBIC C J'[I/IHGI\/JIHBIMI/I, IJIOCKUMHU U MPOCTPAHCTBCHHBIMH XapPaKTC
PUCTHKAMU IIPU3MEL.

PacriozHaBaTh Ha dYepTekax, PUCYHKaX, B OKPYXKAIOIIEM MHUpPE NapajuleorpaMMbl, PaBUIIbHBIE
MHOTOYI'OJIbHUKH, MPU3MBbl, pa3BEPTKH MpusMbl. M300paxkaTte reomerpuueckue GuUrypsl U HX
KOH(UTypallui OT PYKH U C HCIIOJIb30BAHMEM YEpTEKHBIX MHCTPYMEHTOB. MojeanpoBaTh T€OMETpU-
yeckre 00ObEeKThI, UCTIOJb3Yys Oymary,

I'nasea 12. Muosxcecmea. Komounamopuka (8 ypoxkos)

MHOKECTBO, JJIEMEHT MHOXECTBa. 3aJIaHHC

MHOYKECTB MePEYUCICHUEM 2JIEMEHTOB,
XapaKTePUCTHICCKHM CBOMCTBOM.
CranmapTHbIC 0003HaYEHHUS YHCJIOBBIX|
MHOkecTB.  [lyctroe  mHoxkectBo.  Ilog-

HpI/IBO)II/ITI) IMPpUMEPBI KOHCYHBIX U OECKOHEYHBIX MHOYKECTB. CTpOI/ITB PEYCBBIC KOHCTPYKIHU C
MCII0JIb30BAHUEM TEOPETHUKO-MHOKECTBEHHON TEPMUHOJIOTHU U CUMBOJIMKH; IIEPEBOAUTH YTBEPHKJICHUS C
MaTeMaTHYECKOro s3bIKa Ha PYCCKHM U Ha000poT. PopMyIHupOBaTh ONpEIeIICHUE [TOAMHOKECTBA
HEKOTOPOT0 MHOkeCTBa. MIumrocTpupoBaTh NOHATHE TTOAMHOXKECTBA C TOMOIIIBIO KPYroB Dijepa.
BOIPOC O YKCIIE IOJIMHOXKECTB KOHEUHOTO MHOXECTBA

OObeqUHEHHE W TIEPECCUCHHE MHOMKECTB.
MimrocTparus OTHOIIIEHUN MEKTY|
MHOKECTBAMU MOMOIIBIO  JIMarpamm
Dilnepa-Benna

C

DopMyIHpoBaTh OIpeeiaeHNs] 00beAMHEHUS U TepeceyeHs] MHOXKECTB. VITocTpupoBaTh 3TU MOHATHS
C MOMOIIBIO KpyroB OJiiepa. Mcmonb3oBaTh CXeMbl B KaueCTBE HArJsiHONW OCHOBBI Ui pa3OHeHus
MHO’KECTBAa Ha HEMepe- CeKarouiuecs MmoAMHOKecTBa. [IpoBOAUTH JIOrHuYecKrue pacCyKICHHs IO Clo-
JKEeTaM TEKCTOBBIX 3aJady C IOMOIIbI0 KpyroB Oinepa. I[IpuBoauTh mnpumepsl Kiaccuduxanuii w3
MaTeMaTHKHU U U3 IpYrux oOnacTel 3HaHUs

PemeHne KOMOMHATOPHBIX 3a7ad MepedopoMm
BapUAHTOB

Pemarn KOM6I/IHaTOpHLIe 3aJa4u C IIOMOIIBIO nepe60pa BO3MOXHBIX BapHAaHTOB, B TOM YHUCIIC, HYTéM
IOCTPOCHHA ACPCBA BO3MOJKHBIX BAPHAHTOB. CTpOI/ITB TCOPCTUKO-MHOKCCTBCHHBIC MOJICJIM HCKOTOPBIX]|
BHU 0B KOM6I/IHaTOprIX 3aJa4

CpaBHI/IBaTL " ynopssaoumBaTh ACCATUYHLIC )IpO6I/I, HaxOJUThb HAUMCHBIIYHO U HaI/I6OJ'I]5H_Iy}O ACCATHY -
HYIO I[p06]5 cpeau 3alaHHOT'O Ha60pa YHUCCII. HpeI[CTaBJ'ISITB OOBIKHOBEHHBIC ,[[pO6I/I B BUAC OCCATUYHBIX;
BBISICHATD, B KAKUX CJIIy4adX 3TO BO3MOIKHO. Haxoaute gecaTudHoe HpI/I6J'II/I)KeHI/IC O0OBIKHOBEHHOM ,I[pO6I/I
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C YKa3aHHOW TOYHOCTHIO. BBIMONHATH ACWCTBHS ¢ APOOHBIMH YHMCIaMU. Pemate 3aauu Ha JBUKCHHE,
coJiep Kallue JaHHble, BEIPAKEHHbIC APOOHBIMU ynciaaMu. [IpeacTaBisTh 1011 BEIMYUHBI B TPOLICHTAX.

[IpoekTHas 1eITENbHOCTD

[IpoGiieMHbBIE BOTIPOCHI MATEMAaTUKU

Wtoro: 170 gyacos.
KoHTposabHbIX padoT 12

COT'JIACOBAHO

[Iporokon 3acenanus
METOIUIECKOTO OOBETUHEHUS
yauteneit ot 30.08.2018 r. Ne 1
PYKOBOJIUTEIb METOINIECKOTO

o0BeIMHEHNS
Jle6€nona U. C.

COI'JTACOBAHO
3amMecTuTeNb TMpeKTopa
no YMP
Bunyc E. O.

Jara
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