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NMNosAscHUTenbHaAa 3anucka

PaGouas mnporpamma ydeOHOro mpenmera «MaremaTHkay TNpeIMETHON o0O0iacTH
«MatemaTka u nH(GOpMaTHKa» pazpaboTaHa B COOTBETCTBUH B COOTBETCTBHH ¢ DeaeparibHbIM
rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OO0IEro oOpa3oBaHUs, C YU€TOM
IIPUMEPHON OCHOBHOM 00pa3oBaTelbHONW MpOrpamMMbl CpelHEero ooOmiero ooOpa3oBaHusl, Ha
OCHOBe aBTOpPCKOM mporpammbl (Maremaruka. COOpHHK paboOYMX MPOTpaMM. 5-6 KIIACCHI:
nocobue Iyist yuurtenen oomeo0pazoBaTeNbHBIX yupexaeHui / coctaurens T. A. Bypmuctposa.
M.: IlpocBemienue, 2014).

Pabouass mporpamMmma pa3paboTaHa B COOTBETCTBUU CO CJCAYIOIIMMH HOPMATHBHBIMHU
JIOKYMEHTaMU:

— @enepanbHbii 3ak0oH oT 29.12.2012 1. Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit
Oenepanuny» (pen. ot 03.08.2018);

— Ilpuxa3z MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 r. Ne
1897 «O6 yrBepkaeHun (enepajbHOTO TOCYJApCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa
OCHOBHOTO 00111er0o oOpazoBanus» (pea. ot 31.12.2015);

— Ilpukaz MunoOpnayku Poccum ot 31.03.2014 Ne 253 «OO6 yrtBepkaeHuu ¢eaepaabHOTO
MepeyHsi y4eOHHWKOB, PEKOMEHIYeMBIX K WCIIOJIb30BAHHMIO IPH peaTH3alii HWMEIONTUX
rOCYy/IJapCTBEHHYIO aKKpEAUTALUI0 00pa3oBaTelIbHBIX MPOrpaMM HayalbHOrO OOIIero,
OCHOBHOTO 00111eT0, CpeaHero ooiiero oopasosanus» (pea. ot 05.07.2017);

— Ilpukaz MwunucTepcTBa 00pazoBaHusi u Hayku Poccuiickoit ®enepannu (MuHOOpHAYKH
Poccun) ot 30 aBrycra 2013 r. N 1015 r. Mocksa "O6 yrBepxaeHuu [lopsiaka opranu3anuu
M OCYIIECTBIICHUS 00pa30BaTEIbHOW NEATEILHOCTH MO OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
nmporpaMMam - oOpa30oBaTeIbHBIM MPOrpaMMaM HadajdbHOTO OOIIEr0, OCHOBHOTO OOIIET0 U
cpemHero o6mero oOpa3oBaHuA" ¢ U3MEHEHUSIMH U JOMOJHEHUsIMU OT: 13 nexadps 2013 r.,
28 mas 2014 r., 17 urons 2015 r., 1 mapra, 10 urons 2019 r.

— @enepanbHBIA  MEPEYCHb  yUCOHWUKOB, YTBEPKACHHBIM  MpUKa3oM MMHHCTEpCTBA
npocsenieHus: Poccuiickoii @enepannm Ne 345 ot 28.12.2018 r. «O denepanpbHOM mepeyuHe
y4eOHHKOB, PEKOMEHIYyEeMbIX K  HCIOJIb30BAHMIO MpPH  peaju3alud  HUMEIOUINX
rOCYIapCTBEHHYIO aKKpeIUTaluilo  00pa3oBaTeNbHBIX MHPOrpaMM HavyalbHOTO OOILIEro,
OCHOBHOTO 0O0I1IeT0, CpeTHEro oOIIero 00pa3oBaHus»;

— IlocraHoBiieHue ['J1aBHOTO roCcy1apCTBEHHOIO CaHUTapHOroO Bpada Poccuiickon @enepauuu
or 29.12.2010 r. Ne 189 «O6 yrBepxaenun Caunllun 2.4.2.2821-10 "CanutapHo-
SNUAEMUOJIOTHYECKHEe TpeOOBaHUS K  YCIOBUSM U OpraHu3anud  oOydyeHus B
o01reo0pa3oBaTenbHbIX yupexaeHusax'"» (pea. ot 24.11.2015);

— 3akoH Pecriyonuku Komu ot 06.10.2006 Ne 92-P3 «O6 o6pazoBanum» (pen. ot 27.12.2017);

— OcHoBHas o0pa3oBaresbHas MporpaMma 0CHOBHOTO obmiero oopazosanuss MAOY «COI Ne
24,

Jns peanuzanuu paboueill mporpaMmbl 1O MaTeMaTHKe I ydaliuxcs 5- 6 KiaaccoB
UCIOJIb3YeTCs yueOHO-METOAUYECKUH KOMIUIeKT aBTopoB Bunenkun H.S., XKoxo B.WU.,
YecnokoB A.C. - M.: IIpocsemenue, 2019, oGecnieunBaronuii 00ydeHue Kypcy MaTeMaTUKU B
COOTBETCTBUH C (hefepabHBIM TOCYIApCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTaM OCHOBHOTO
o011ero o0pa3oBaHusL.



O6OLwan xapaktepucTuka y4ebHOro npeagmeTa

Marematnka — Hayka 0 HamOojee oOmmX U (PyHIAMEHTAIBHBIX CTPYKTypax peaabHOTO
MHpa, JAoIlas BaXKHEHIIMM ammapaT W MCTOYHUK IIPUHLMIIMAAIBHBIX HACH JUIL  BCexX
€CTECTBEHHBIX HAyK M COBPEMEHHBIX TEXHOJIOTMH. Bech HaydHO — TEXHUYECKHU MPOrpecc
YeJI0BeUeCTBa HANPSAMYIO CBS3aH C pa3BUTHEM MareMaTHKH. [1osToMy, ¢ OqHOH CTOpOHBI, Oe3
3HAHUSI MaTEeMAaTUKU HEBO3MOXKHO BbIpaOOTaTh aJeKBaTHOE IpejacraBieHue o mupe. C npyroit
CTOPOHBI, MaTEMAaTUYECKH OOpa30BAaHHOMY YEJIOBEKY JIErde BOWTH B JIIOOYI0 HOBYIO JJISi HErO
00BEKTHBHYIO MTpOoOIIeMaTHKy. MaTeMaTiHieckoe 00pa3oBaHUe — 3TO MCIBITAHHOE CTOJICTHSIMH
CPEICTBO MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B YCJIOBHUSX MaccoBoro oOyueHus. Takoe pas3ButHe
obOecnieunBaeTcs MPUHATHIM B KAYECTBEHHOM MaTEeMaTHUYeCKOM 00pa30BaHUU CUCTEMATHUECKUM,
JETYKTUBHBIM H3JI0)KEHHEM TEOPUU B COUYETAHUH C PEIIEHHEM XOPOLIO MOJ0OpaHHBIX 3a4ad.
VYcnemHoe wu3ydeHHE MAaTeMaTUKU OOJierdaeT M yiaydllaeT H3y4eHHE JPYruX Y4eOHBIX
JUCLUIUINH.

Maremaruka HauOosiee TouHass u3 Hayk. [losTomy yueOHbI mpemmer «MaTemaThka
00Ja1aeT UCKITIOYUTENbHBIM BOCIIUTATEIbHBIM MMOTEHIIMAIOM: BOCIIUTHIBAET HHTEIJIEKTYaIbHYIO
KOPPEKTHOCTb, KPUTHYHOCTb MBIIUIEHHS, CIIOCOOHOCTh pa3nuyaTb OOOCHOBAaHHBIE U
HE0OOCHOBAHHBIE CYXKJICHUS, MPUYUYaeT K IPOJOLKUTEILHON YMCTBEHHOM 1€ATEIHHOCTH.

Kypc wmarematuku 5-6 KiaccoB TmpeacTaBisieT co0OW OpraHMYecKyr dYacTb BCe
IIKOJIbHOM MaremaTHKu. [lo3ToMy OCHOBHBIM TpeOOBaHHEM K €ro IMOCTPOCHHIO SBISETCS
CTPYKTYPUPOBAHHUE COJAEpKaHUA HA €IUHOW HWIEHHOM OCHOBE, KOTOpas, C OJHON CTOPOHBI,
SBJIIETCS MPOJOJDKEHHUEM M Pa3BUTHEM HJAEH, PEaM30BAHHBIX NMPU OOy4YEHUH MaTeMaTHKU B
HayaJbHOM IIKOJE, W, C APYTOW CTOPOHBI, CIYKHUT MOCICAYIOIIEMY M3YYCHUIO MAaTEMaTUKH B
CTapIINX KJaccax.

B sT10T mepuoa oOy4yeHHsI MpOJ0JIKAETCSl Pa3BUTHE BCEX COJEPIKATEIBHO-METOTUUYECKUX
JUHUA Kypca HadaJbHOM MaTEeMaTUKH: 4YHCJIOBOM, anreOpanveckol, (yHKIIMOHAIBLHOM,
FEOMETPUYECKOM, JIOTMYECKOM, aHanmu3 JaHHbIX. OHM  peanu30BaHbl Ha  YHUCJIOBOM,
anredpanvyeckoM, TeOMETPUYECKOM MaTepHale.

B kypce Maremaruku 5-6 KIacCOB OCHOBHOE€ BHHUMAHME YHAEISAETCS Pa3BUTHUIO
BBIYMCIUTENIBHON KyJIbTYphl, B YaCTHOCTH, OOYyYEHHIO SBPUCTHUYECKUM MPUEMAM MPUKUIKUA U
OIICHKH pe3yJIbTaTOB ACHCTBUI, MPOBEPKHM MX Ha mpapaomnojgodbue. IloBbilIeHO BHUMaHHE K
apudmeTrnyeckuM MpuémMaMm pelIeHUs TEKCTOBBIX 3aJady Kak CpPEeACTBY OOy4deHHs crocodam
paccyXJeHus, BbIOOpPY CTpaTeTUu PEIlIeHUs, aHaIu3y CUTYalluH, COMOCTABJICHUIO JAaHHBIX U, B
KOHEYHOM UTOTe, Pa3BUTUIO MBILIJICHUS yJaIIUXCSl.

OCHOBHOM 1IENBbI0 HM3YyYEHUS T'E€OMETPHUYECKOro MaTepuaina sBisercs (OpMUPOBAHUE
OCHOBHBIX YMEHUH U HaBBIKOB, KOTOPBIE SBIJISIFOTCS OCHOBOM JJI MO3HAHUS OKPYXKAIOIIETO MUpa
S3BIKOM M cpeAcTBaMH MareMaTtuku. OOydeHHe OpraHu3yeTcsl KaK MpOLecC WHTEIUIEKTyalbHO-
IIPAKTUYECKON AEATEIBbHOCTH, HAIIPaBICHHON Ha pa3BUTHE IIPOCTPAHCTBEHHBIX MPECTABIICHUN,
n300pa3suTENbHBIX YMEHUH, pacIIupeHHe TeOMETPUYECKOrO KpYyro3opa, B XOA€ KOTOpOro
Ba)KHEWIIME CBOMCTBA Fr€OMETPUYECKUX (PUTYp MOJTydarOTCsl OCPEICTBOM OIBITA.

OcHoBHas 3a7aya NMpu 0O0yuyeHHMHM MaTeMaThke B 5-6 kiaccax - oOydeHHE MPOCTEHUIINM
npuémam cbopa, MpeCTaBIeHU U aHaIn3a HHPOpMalLUK, 00y4eHHE PELIeHNI0 KOMOUHATOPHBIX
3aja4y nepebopoM BO3MOKHBIX BAPHAHTOB, CO3/IaHUE JIEMEHTAPHBIX MPEICTABICHUNA O 4acTOTe
U BEPOSITHOCTU CIIyYalHBIX COOBITHIA.



AnreOpandeckuil mMatepuai, BKIIOYEHHBIH B Kypc MaTeMaTHKH S5-0 KJIacCOB, SIBJISCTCS
OCHOBOH Ui JAJIbHEHINIEro M3y4eHHsl CHCTEMAaTHYeCKOro Kypca anreOpbl B CTApIIUX KIJIACCAX.
W3yuenne anreOpandeckoro mMarepuajga OCHOBAaHO Ha HAyYHOW OCHOBE C Y4ETOM BO3PACTHBIX
ocoOeHHOCTe M BO3MOXHOCTEW ydwamuxcsi. DopmupoBaHue anreOpandeckux IMOHATHH U
BBIPA0OTKA COOTBETCTBYIOIIMX YMEHHUI M HABBIKOB COCTABIISIOT €IMHBIN MPOIIECC, ITOCTPOCHHBIN
Ha JETajbHO pa3paboTaHHOW cucteme ynpaxHeHuid. CoBEplIEHCTBOBAHHE BBIYMCIUTEIbHBIX
HABBIKOB OPTaHUYECKHU CBS3aHO C M3YUYEHUEM aIreOpandecKkoro Marepuana.

OpHoli U3 0COOEHHOCTEN TaHHOTO Kypca ABJIAETCS TMHEHHO-KOHIEHTPUYECKOE U3JI0KEHNE
Marepuaga, B COOTBETCTBUM C KOTOPBIM Y4allMecsi HEOJHOKPAaTHO BO3BPALIAIOTCS KO BCEM
MPUHIMIHAIBHBIM BOIIPOCaM, MOJHUMASACH B KayKJIOM CJIEIYIOIIEM ITPOX0/1€ HAa HOBBIN YPOBEHb.

MecTo yyebHOro npegmeTta B y4eGHOM NriaHe

VYuebOnnii peameT «MaTeMaTrukay u3ydaeTcs B 5 - 6 Kiaccax (7Ba rojia 1o MsaTh 4acoB B
HeJento, Bcero 175 vacon).

Knace 5 6
Bcero yacos B Henemnro 5 5
Bcero gacos B rojg 175 175

JInyHOCTHbIE, MeTanpeaMeTHbIe U NpeaMeTHbIe pe3ynbTaThbl
OCBOEHMSA y4eOHOro npeamera

JInuHOCTHBIE pe3yJIbTaThl

1) OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOyYaromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAITMH K 00YYCHHIO U TIO3HAHUIO;

2) ¢opmupoBaHUS KOMMYHUKATHBHONH KOMIIETCHTHOCTH B OOIICHUH U COTPYIHHYECTBE CO
CBEPCTHHKAMHM, CTapIIMMH W MIAIIIUMH B 00pa30BaTeNbHON, Y4eOHO-HCCIIE0BATEILCKOM,
TBOPYECKOU U JIPYTUX BUAAX ESATCIBHOCTH;

3) yMeHHs SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOW MBICIH B YCTHOW M NMUCHMECHHOW peuw,
MMOHUMATh CMBICJI ITOCTABJICHHOW 3aJ[au¥, BRICTPAMBATh apryMEHTAIUIO, IPUBOUTh PUMEPHI U
KOHTPIIPUMEDHI;

4) mepBOHAYAIBHOTO TPEACTABICHUS O MaTEMaTUYECKOW HayKe Kak cdepe 4eIoBeYecKon
NeSTeNbHOCTH, 00 3Tanax e€ pa3BUTHS, O €€ 3HAYMMOCTH ISl Pa3BUTHUS [IUBUIIH3AIINH;

5) KPUTUYHOCTH MBIIUICHUS, YMCHHS paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUs, OTIIMYATh TUTIOTE3Y OT (hakTa;

6) KpeaTUBHOCTH MBIIIJICHUS, WHHUIIMATUBBI, HAXOJYUBOCTH, aKTUBHOCTH IMPHU PEIICHUU
apudmMeTHyecKux 3aad;

7) YMEHHUS KOHTPOJIUPOBATH TMpPOLIECC W pe3yabTaT y4eOHON MaTeMaTH4ecKOi
JesITeNbHOCTH;

8)  dopmMupoBaHHsS CHOCOOHOCTH K HMOIMOHAJIHLHOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, pEIICHU, PaCCYKICHHUIA,

MeranpeaMeTHbIe pe3yabTaThl



1) crmocoOGHOCTH CaMOCTOATENBHO IIAHUPOBAThH ATBTEPHATHBHBIC IYTH TOCTHIKECHUS LEJIEH,
OCO3HAHHO BBIOMpaTh Haubolee 3 PeKTUBHBIC CIOCOOBI pelIeHns YIeOHBIX U MTO3HABATEIHHBIX
3aza4;

2) yMEHHS OCYIIECTBIIATH KOHTPOJIb 10 00pa3ily 1 BHOCUTH HEOOXOMMbIE KOPPEKTHUBBI;

3) cmocoOHOCTH aJeKBAaTHO OIEHHMBATH MPABWIIBHOCTh HIIM OIIHOOYHOCTH BBITIOJHEHHUS
yueOHOH 3a1a4n, €€ 0OBEKTUBHYIO TPYTHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€ peIIeHUS;

4)  ymeHus yCTaHaBIMBaTb [PUYUHHO-CIIEJCTBEHHBIE CBS3HM; CTPOUTH JIOTUYECKHE
paccyXJeHHUs, yMO3aKIIOUeHUs (MHAYKTUBHBIE, IETyKTUBHBIE U 10 aHAJIOTMH) U BbIBO/JIBI;

5) ymeHus co3laBaTh, MPUMEHSTH U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA,
MOJIENIU U CXEMBI Ul pellleHusl yd4eOHbIX U O3HABATEIbHBIX 3a7ay;

6) pa3BUTHS CIIOCOOHOCTM OpPraHU30BBIBaTH Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO
NESITeIbHOCTh C YUUTEJIEM U CBEPCTHUKAMM: OTIPENEIATh LIETH, paclpeaesaTh QYHKIUN U POJIU
YYaCTHUKOB, B3aUMOJIEHCTBOBAaTh M HAXOJUTh OOIIME crocoObl paboThl; yMEHUsI paboTaTh B
IpyIIe: HaX0IUTh 00lIee pelIeHre U pa3peniaTth KOH(QIMKTH Ha OCHOBE COTJIACOBaHMS MO3UILIUN
1 yuéTa MHTEPECOB; CIIyIIaTh NapTHEPaA; GOpMyIUpOBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE
MHEHUE;

7)  dopmupoBanus y4eOHOW U OOIIEMOIH30BATEIHCKOW KOMIIETEHTHOCTH B OO0JIacTH
WCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MKT-komneTenTHOCTH);

8) mepBOHAYANBHOTO TMpPEACTaBICHUS 00 HACSIX W O METOoJaX MaTeMaTUKH Kak 00
YHUBEPCAJIHbHOM SI3bIKE HAYKU U TEXHUKU;

9) pa3BuTHs CIIOCOOHOCTH BMJETh MAaTEMAaTUYECKYIO 3aJady B APYrMX AUCLUUIUIMHAX, B
OKpY)Karollen KU3HH;

10) yMeHus HaxXoIUTh B pa3IUYHBIX HCTOYHMKAX HH(DOPMALUIO, HEOOXOAUMYIO JUIs
peleHusl MaTeMaTHYeCKUX MpoOjIeM, M NPEACTaBIATh €€ B IMOHATHOM (opme; NpUHUMATh
pelieHue B yCI0BUSX HEMOIHON U M30BITOYHOM, TOYHOW M BEpOSTHOCTHOM MH(OpMAIINH;

11) ymeHus NOHMMATh M MCIIOJIb30BaTh MaTEMaTUYECKUE CPEJCTBA HAIVIAHOCTU (PUCYHKH,
YepTE’KHU, CXEMbI U JIp.) Ul WIIKOCTPalMY, MHTEPIPETalH, apryMEeHTal1H;

12)  ymMeHMs BbIIBUTaTh TUIOTE3bl IPU PEHIEHUH YYEOHbIX 3a4ady M HOHUMAaHMS
HE00X0AMMOCTH UX NPOBEPKHU;

13) noHUMaHMA CYIIHOCTH aJTOPUTMHUYECKMX MNPEANUCAHUH U YMEHHUs JCHCTBOBAaTh B
COOTBETCTBUU C IIPEUIOKEHHBIM AJITOPUTMOM;

14) ymeHHMs CaMOCTOSATENbHO CTAaBUTh LIEJIM, BBIOMPATh M CO3JaBaTh aNrOPUTMbI [UIs
pereHus yueOHbIX MaTeMaTHUeCKUX Ipooiem;

15) cnocoOHOCTM MJIaHUPOBAaTh M OCYLIECTBIISATH JAEATENIHOCTh, HAIPABICHHYIO Ha
pelleHue 3a/1a4 UCCIIeI0BAaTENIbCKOTO XapaKTepa;

IIpenmeTHbie pe3yJibTaThI

1) ymeHus paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTypUPOBaHHUE, HU3BJICUCHHE
HeoOxoauMoi MHpopMaIK), TOYHO U TPAaMOTHO BbIpaXaTb CBOM MBICIM B YCTHOH U
MIMCBMEHHOM peuH, NPUMEHSs MaTeMaTHYECKyH0 TEPMUHOJIOTHIO U CHUMBOJIMKY, HCIOJIb30BATh
pa3NuyHbIe S3bIKM MaTeMaTHUKU (CIIOBECHBIM, CHUMBOJIMYECKUH, TpaHUuecKuil), pa3BUTHS
CIOCOOHOCTH 0O0CHOBBIBATD CYXKJICHHS, TPOBOIUTH KIIACCU(PUKALIUIO;

2) BnajaeHHus 0a30BBIM MOHATHMHBIM anmapaToM: UMETh MpeJICTaBIEeHHE O YHuclie, ApodH,
NPOIEHTaX, 00 OCHOBHBIX TI'€OMETPUYECKUX OOBEeKTax (TOuYKa, MpsMas, JOMaHas, YToJ,
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MHOTOYT'OJIbHUK, MHOTOI'PAaHHHK, KPYT, OKPY)XHOCTb, map, chepa u 1mp.), (OpMHpPOBaHUS
MPEJCTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUPE M Pa3IHMYHBIX CIIOCO0ax
UX U3y4YEHMUS;

3) yMEHHUs BBINOJHATH apuPMETHYECKHE MpPeoOpa3oBaHUS PAIMOHAIBHBIX BBIPAKCHUH,
NPUMEHATh UX JUId pElIeHUs Y4eOHBIX MAaTeMaTHYEeCKUMX 3ajad M 3a/ay, BO3HHUKAIOUIMX B
CMEXHBIX YUEOHBIX IIPEAMETAX;

4) yMeHHs MO0JIb30BAThCAd U3YyYEHHBIMM MaTeMaTHUYECKUMU (POpMyTaMu;

5) 3HaHUSA OCHOBHBIX CIOCOOOB MpPEACTaBICHHS W AaHAIU3a CTATUCTUYECKUX JAHHBIX;
YMEHHMSI peniaTh 3a/1a4M ¢ IOMOLIbI0 Iepedopa BceX BOZMOKHBIX BAPUAHTOB;

6) yMEeHHS MPUMEHSTh U3yYEHHbIE MIOHATHS, PE3YIbTAThl U METO/IbI IIPU PEIICHUH 3a1a4 U3
pa3IMyYHBIX pPa3AesioB Kypca, B TOM 4YHUCIE 3aJad, HE CBOJSIIMXCS K HENOCPEACTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

CopaepxaHue yueGHOro Matepvana no rogam oéy4yeHus

5 kuaace
HarypaJjibHble 4uc/Ia ¥ HYJIb
HarypajbHblil psii yuces U ero cBOMCTBA

HarypanesHoe 4ncio, MHOKECTBO HATypalbHBIX YHUCENT M €ro CBOMCTBA, M300pakeHUe
HaTypaJbHBIX YHCENl TOYKAMHM HAa YHUCJIOBOM mpsiMoil. Mcnosb3oBaHWE CBOMCTB HATYpAIbHBIX
YHUCeN MPU PEIICHUH 3a7a4.

3anuch U YTEHHE HATYPAJIbHBIX YHCEJI

Paznumumne mexnay mmdpoir u unciaom. [lo3unmoHHas 3amuch HATYpaJIbHOTO 4YHCIIA,
MIOMECTHOE 3HaueHHe LUQPBI, pa3psAabl U KIACChl, COOTHOIIEHHWE MEXIY ABYMS COCEIHUMU
pa3psAIHBIMU €IUHULAMH, YTEHUE U 3aIIMCh HATypaJIbHbIX YUCEL.

Oxkpyrienne HATYPAJbHBIX YHCE

Heob6xonumocTs okpyrinenus. [IpaBuiio okpyrieHus HaTypalbHbBIX YHCET.

CpaBHEHME HaTYpaJIbHBIX YHCEN, CPABHEHUE ¢ YuciioM ()

[lonaTHEe 0 cpaBHEHHUHU UYMCEN, CPABHEHUE HATYPAIbHBIX YHACE APYT C APYTOM U C HYIEM,
MaTeMaTH4ecKas 3alich CpaBHEHUI, CIIOCOObI CPaBHEHMSI YHCEIL.

JeiicTBHS ¢ HATYPAJbHBIMU YHCJIAMHU

CnoxeHue U BbIYUTAHUE, KOMIIOHEHTBI CJIOXKEHHUS U BBIUUTAHHUS, CBSI3b MEXKIY HUMH,
HAax0KJIEHUE CyMMbI U Pa3HOCTH, U3MEHEHUE CYMMbI U Pa3HOCTH IIPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHHUS U BBIYUTAHUSL.

YMHOXEHUE W JIeJIeHWEe, KOMIIOHEHTbl YMHOXXEHHSI U JIEJICHUs, CBS3b MEXIAY HUMH,
YMHOXKEHUE M CJIOXEHHE B CTOJIOMK, JENCHUE YrOJKOM, MPOBEpPKa pe3yibTara ¢ MOMOIIbIO
MPUKUAKA U 0OpaTHOTO IEHCTBUSI.

[lepemecTuTENnbHBII U COYETATENBHBIA  3aKOHBI  CJOKEHHS M YMHOXEHMUS,
pacripenenuTeNbHbI 3aKOH YMHOKEHHUS OTHOCHUTENBHO CIOXKEHHUs, 000CHOBAHHE alTOPUTMOB
BBITIOJTHEHUS apu(PMETUYECKUX ACHCTBUIA.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM

3anuce yKcaa B BUI€ CYMMbI Pa3psAHBIX CIAraéMbIX, MOPSJOK BBIOJIHEHUS NEHCTBUN B
BBIPAXKEHUSAX, COACPKALIUX CTENEHb, BBIYMCICHHE 3HAYEHUN BBIPAKEHUN, COJEpKallnX
CTEIEHb.

Yuci10Bble BbIPpAXKEHUS



UucnoBoe BhIpakeHHE U €r0 3HAYCHUE, MOPSAIOK BBITIOJHEHUS IEHCTBUIA.

Jleaenue ¢ ocTaTKOM

Jlenenue ¢ 0CTaTKOM Ha MHO>KECTBE HATypaJIbHBIX YUCEIl, CBOMCTBA JACIEHUS C OCTATKOM.
[IpakTrueckue 3a1a4u Ha JEJIEHUE C OCTATKOM.

Pemenue TeKCTOBBIX 32124

EnuHuns1 u3MepeHuii: JIMHBI, TUIOIIAU, 00bEMa, MacChl, BpeMEHHU, CKOPOCTH.

JApodu

OO0ObIKHOBEHHBbIE APOOH

Hons, yactb, npoOHOE dYHMCiO, ApoOb. JpoOHOE dHMCIO KaK pe3yabTaT JIeJICHUS.
[IpaBunbHbBIE U HEMIPaBUIIbHBIE IPpOOH, CMelIaHHas! IpoOb (CMEIaHHOE YHCIIO).

3anuch HaTypaJIbHOTO YKcia B BUAE IpOOU C 3aJJaHHBIM 3HAMEHATeNeM, ITpeoOpa3oBaHue
CMEIIaHHOM IpoOU B HEMPABMIIBHYIO IPOOb U HA0OOPOT.

HdecaTudHbie ApoOH

Henast u npoGHas yacTu aecaTuyHo apodu. IIpeoOpasoBaHue NECATUUHBIX ApoOei B
00bIkHOBeHHBIE. CpaBHEHHE NECATUYHBIX JapobOel. ClokeHHe W BBIYMTAHHUE JACCITHYHBIX
npoOeit. OKpyrJIeHHe AECATHYHBIX ApoOei. YMHOXEHHE M JCJICHHE JECATHYHBIX JApOOei.
[IpeoOpazoBanme OOBIKHOBEHHBIX NpoOel B AecaTU4HBbIC IpoOu. KoHeuHble n OECKOHEUYHBIE
JeCSITUYHBIE TPOOH.

OTHOmEHne ABYX YHCe
Macmtad Ha ruiane u kapre. IIponopruu. CBoiicTBa MpoNOpIHi, TPUMEHEHHE MPONOPIMHA U
OTHOIICHUI MPH PEIICHUH 3a]ay.

Cpennee apudgmeruyeckoe yuceli

Cpennee apudmernyeckoe nByx unceln. M3o0pakeHue cpennero apupMeTuuecKkoro JIByxX
Yucesl Ha YHCIOBOM mpsAMoW. PemieHune mnpakTUYECKWX 3ajad C MPUMEHEHUEM CPEIHEro
apudmernyeckoro. CpenHee apudMeTHIECKOe HECKOIBKIX YUCET.

IIpoueHTHI

[lonsitne mnpoueHrta. BpluucieHue NPOIEHTOB OT 4YMCIAa M 4YHCIA 1O H3BECTHOMY
MIPOLIEHTY, BhIpAaXKEHHE OTHOLIECHUS B MPOLIEHTaX. PereHre HeclnoXHbIX MPaKTUYECKUX 3a7ay C
MPOLIEHTaAMU.

JAmnarpamMmmbl

Kpyroseie pauarpammel. HM3Bieuenue wuHbopManuu u3 auarpamm. H3oOpaxkeHue
JMarpamMm 1o YUCIOBBIM JaHHBIM.

Harasgnasi reomerpust

Qurypsl B okpyxKaroiieM mupe. Harnsguele npenctaBieHust o GUrypax Ha IUIOCKOCTHU:
npsimMasi, OTpe3OoK, JIyd, YroJ, JoMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT. UeThIpeXyroiabHUK,
MPSIMOYTOJIbHUK, KBaJpatT. TpeyroibHUK, BUABI TPEYTrOJIbHUKOB. [IpaBuIbHbIE MHOTOYTOJIbHUKH.
N300pakeHne OCHOBHBIX TeoMeTpuueckux ¢uryp. JnuHa oTpes3ka, JomaHOW. EauHUIEI
n3mepenus JuinHbl. [locTpoeHne oTpeska 3a1anHoi JuiMHbL. Buasl yrinos. ['pagycHas mepa yria.
N3mepenune u nocTpoeHue YIiIoB ¢ MOMOIIBIO TPAHCIIOPTHUPA.

[lepumerp wmHOTOyronpuuka. IloHsTue mmomanu QUIypsl; EIUHUIBI H3MEPEHUs
wiomaau. [Inomanp npsMoyronpHUKa, KBaapata. [IpubnmkenHoe naMepenue miomaan Quryp
Ha KJeTuaToit Oymare. PaBHOBenukue Guryper.

Harnsgaeie mpencTaBieHUs O TMPOCTPAHCTBEHHBIX (UTypax: KyO, Mapaiieienurne],
mpu3Ma, mupampaa M3o0paxeHue MpOCTpaHCTBEHHBIX  ¢uryp. Ilpumepsr cedeHui.
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Mmuororpannuku. IIpaBuibHbIE MHOTOrpaHHMKU. IIpumepsl pa3BepTOK MHOIOTPAaHHUKOB,
LHUJIMHPA U KOHYCA.
[Tonsite o0beMa; equHUIIBI 00beMa. OObEeM MPSAMOYTOIBHOTO TapajuIeNienunea, Kyoa.
[Tonsitie o paBeHcTBE Uryp.
HcTopusi MaTeMaTHKH
Tossnenue yugp, 6yks, uepoenughos 8 npoyecce cuéma u pacnpeoeneHus npoOyKmos Ha
Jlpeenem Bnuscnem Bocmoxke. Ceazb ¢ Heonumuueckoii pegontoyueil.
Pooicoenue wecmudecamepuunoti cucmemsol cuucaenus. Ilosenenue oecamuunou sanucu 4ucer.
Pooicoenue u pazsumue apugpmemuxu HamypaibHuix yucen

6 xacc
HarypajibHble 4ucja ¥ HYJIb

CBolicTBa U NPU3HAKHU AeJIUMOCTH

CBOWCTBO JEMMMOCTA CyMMBI (pa3HOCTH) Ha yucio. [Ipuznaku oerumocmu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu ua 4, 6, 8, 11. /Joxasamenvcmeo npuznakos deaumocmu. Pemenue
MPAKTUYECKHX 33J1a4u C TPUMEHEHNEM TTPU3HAKOB JIETUMOCTH.

Pa3jioskeHne yncsia Ha MPOCTble MHOKUTEJIH

[IpocTeie 1 cocTaBHBIE YKCIa, peneTo IpaTtochena.

Pa3znoxenne HaTypaqbHOTO YKCIIa HA MHOXKUTEIH, PA3JIOKEHNE HA MPOCThIE MHOKUTEIH.
KonuuecTtBo nenureneil uuciaa, ajiropuT™M pa3lioKeHHs] 4YHCIa Ha TPOCThle MHOXKHUTEIH,
OCHOBHas TeopeMa apu(hMETHKH.

Anredpanyeckue BbIpaKeHUsI

Hcnons3oBanue OyKB 111 0003HAYCHUS YKCETl, BEHIYMCICHUE 3HAUYCHUS aIre0pandecKoro
BBIPAKEHUS, IPUMEHEHUE alNreOpanvyeckux BBIPAXKEHUH Ui 3alMCH CBOMCTB apU(pMETHUECKUX
NEHCTBUM, TpeoOpa3oBaHKEe aTeOpandecKuX BhIPAKESHUM.

Jeauresn m KpaTHbIE

Jlenutenb U €ro CBOMCTBA, OOIIHMI JETUTENb ABYX M Oojiee dncesl, HauOObIITUN 0Ot
JIeNIUTeNb, B3aUMHO MPOCThIE YMCIIA, HAX0XAeHWe Hanbosbiiero oduiero aenutens. KpatHoe u
€ro CBOICTBa, 0o0lee KpaTHOE JOBYX M OoJjee yucelsl, HaUMEHbIIee 0Oliee KpaTHOE, CIOCOOBI
HAXO0XICHUS HaUMEHBIIEro 001ero KpaTHOro.

Apoou

OObIKHOBEHHbIE IPOOH

[IpuBenenue apobeii k 001eMy 3HaMeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEi.

CnoxxeHne ¥ BbIYMTAHHE OOBIKHOBEHHBIX JpoOeil. VYMHOXXEHHE U  JelieHue
O0OBIKHOBEHHBIX JAPOOCH.

Apudmernueckue AEUCTBHS CO CMEIIAHHBIMH IPOOSIMH.

Apudmernueckue AEHUCTBUS C TPOOHBIMU YHCIAMHU.

CriocoOsl parioHaIH3aIul BBIYUCICHUH 1 UX PUMEHEHHUE P BBIMOJTHEHUU ACHCTBUM.

PanuoHajbHbIE YHCJIa

IHonoxnTeIbHBIE M OTPULIATEIbHBIE YN CJIA

N3006paskenue yncen Ha YUCIOBOU (KoopauHaTHOW) mpsMoil. CpaBHeHHe yncen. Moayib
YyHuCla, TeOMETpUYecKass HMHTeprpeTanus MOIyids uucia. JIeMCTBUS C MOJOKUTEIbHBIMU U
OTPULIATENLHBIMU YHCIIaMH. MHOKECTBO LIEJIbIX YUCEI.



Ilonsitue o0 pannoHaabHOM umcie. IlepBuyHOE TIpeICTaBICEHUE O MHOXKECTBE
palrMoHaNbHBIX YKcel. JIeiCTBUS ¢ pallMOHAIbHBIMU YUCIaMHU.

Pemenue TeKCTOBBIX 32124

Enunuubl  u3dMepeHMii: 3aBUCUMOCTH MEXKAY €IMHULIAMH HW3MEPEHHS  KaXKJOM
BEJIMYUHBL.  3aBUCUMOCTH  MEXAY  BEIUYMHAMHU:  CKOPOCTh,  BpEMs,  pacCTOSHUE;
MIPOU3BOIUTEIBHOCTD, BpeMsl, pa0d0Ta; 11eHa, KOJIUYE€CTBO, CTOUMOCTb.

3agaum Ha Bce apuMeTHYECKHE TeHCTBUS

Pemenue TeKkCTOBBIX 3a/1a4 apupMeTHIeCKUM criocobom. Mcnonp3oBanue TadIuUIl, CXeM,
YEPTEXKEU, IPYTUX CPEACTB IIPEACTABICHUSI IaHHBIX MIPU PEIICHUH 3aa4H.

3agaum HA ABUKEeHHUE, padOTy M MOKYNKH

Pemrenne HecmoXXHBIX 3a/1a4 HA ABUKEHUE B MPOTUBOTIONOKHBIX HAIIPABJICHHSX, B OJTHOM
HalpaBJIeHWH, JBWKCHHE IO pPEKe MO TEYCHHI0 M MPOTHB TeueHus. PemieHue 3amad Ha
coBMecTHYIO0 paboty. [Ipumenenue apooeit mpu pemieHnn 3aaad.

3agaum HA YACTH, 10JIH, IPOLEHTHI

Pemrenne 3amay Ha HaxOXKJIEHWE YACTH YUCIA U YHMCIIa TI0 ero yacTu. Pemienue 3amay Ha
MPOIICHTHI U 07U, [IpuMeHeHne mponmopIuii py perieHu  3a1ad.

Jloruyeckue 3agaum

Pemienne HECIOKHBIX JIOTHYECKUX 3a/ad. PemieHue JOoTMYecKHX 3ajad C MOMOIIBIO
rpagoB, TabIUII.

OcHOBHBIE MeTOAbl PpPelIeHUs] TEeKCTOBBIX 3ada4: apudMeTHYecKuir, mepedop
BAapUAHTOB.

JAmnarpamMmmbl

CronGuatbie nuarpammbl. M3Bneuenue wuHbopmaruu w3 guarpamm. H3oOpakeHue
Jiarpamm 1o YUCJIOBBIM JaHHBIM.

Harasignasi reomerpus

B3aumHoe pacnonoxeHue IBYX NPSMbBIX, ABYX OKPYKHOCTEH, MPSAMOW U OKPY>KHOCTH.
Harnsagaeie npenctaBieHus 0 IpOCTPAHCTBEHHBIX urypax: map, cgepa, KOHyC, HIUIUHAP.

LenTpanpHas, oceBas U 3epKajibHas cuMMeTpun. M300paxeHne CMMMETpUYHBIX QUTYP.

Pemenne npaktuyeckux 3ajaad ¢ MPUMEHEHUEM IPOCTEHITINX CBONUCTB UTYP.

HcTropust MaTeMaTUKH
HOK, HOJ], npocmuie wucna. Pewwemo Opamocghena.
llosenenue Hyna u ompuyamenvHvlX uucenl 6 mamemamuxe opesnocmu. Ponv [uoganma.

TIouemy? (_1) (_1) =+1

lpobu 6 Basunone,Ecunme, Pume. Omxpvimue OecimuyHvlx Opobeu. CmapunHvle cucmembl
mep. Jlecamuunvie Opobu u mempuueckas cucmema mep. JI. Maecnuyxuil.
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TemaTtnyeckoe nrsaHMpoBaHue ¢ onpeaerieHUneM OCHOBHbIX
BUOOB y4eOHOM AeATeNbHOCTU

5 Kaace
Koua-
B Tom OcHoBHOE .
Ha3zBanmue BO XapakTepuctuka yueOHou
yucse coJiep:xaHue 1mo
pasiena yaco AesiTeJIbHOCTH YUeHHUKA
KP TeMaM pasjaea
B
81. 15 1 O06o3HaueHue OnuceiBaTh CBOMCTBA HATypaJIbHOTO
Hatypanbubl HaTypajdbHBIX pana. BepHo wucnons3oBaTh B peud
€ 4Yucia wu quCen TepMUHBI 1Hdpa, YUCIO, HA3BIBAThH

HIKaJIbl

Otpesok. JlnnHa
OTpe3Ka.
TpeyroabHuk
IImockocTs.
[Ipsamas. Jlyu
IIIxaner 1
KOOPANHATHI
Menb1re ninn
OombIre

KJIAacChl M paspsabl B 3aIUCH
HaTypaJlbHOTO  uucia. Yurath ©
3alMChIBATh  HATypajJbHbIE  YHUCIA,
OIIpeNeNATh 3HAYHOCTh 4yucia,
CpaBHMBaThb M YIOPSAOYMBATH  HX,
rpaMMaTU4eCKd  IPaBUJIBHO  YUTATh
BCTpEYaroNIuecs MaTe€MaTHYECKHE
BBIPAYKECHMUS. Pacno3naBate Ha
yeprexax, PUCYHKAX, B OKPYXKalolleM
MHUpE TeOMeTpUUYeCcKre (UTYpBI: TOUKY,
OTpE30K, IPSIMYIO, oy,
JOTIOJHUTEIbHBIE  JIy4d, IIJIOCKOCTD,
MHOTOYroJbHUK. [IpuBOINTE HpUMEpHI
aHaJIOTOB I'eOMETpUYecKux ¢Guryp B
OKpyXkatomieM  mupe.  M3o0paxars
reomerpuuyeckue  urypel u  ux
KOHQUIypauuu OT pykH U ¢
HCII0JIb30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB. N300paxaTh
reoMeTpudeckue GUrypsl Ha KJIeT4aTou
Oymare. M3mepsaTb ¢  MOMOIIBIO
UHCTPYMEHTOB W CpPaBHHUBATh JJIMHBI
oTpe3koB. CTpOUTH OTPE3KH 3aJaHHOU
JUIMHBl C IIOMOUIBIO JIMHEHKH U
LUpKyJsd. BeIpaxkarb OIHU €IMHHULBI
U3MEPEHUS  JIMHBI  4Yepe3  Jpyrue.
ITonp30BaTbCs pa3IMYHBIMU IIKaJaMU.
Onpenensars KOOpANHATY TOUKH Ha JIyde
U OTMEYaTh TOYKY IO €€ KOOpIUHATE.
BelpaxaTes OJHU €IMHUIBI U3MEpPEHUs
Maccbl 4epe3  apyrue. BbIonHATH
nepebop BceX BO3MOXKHBIX BapHaHTOB
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JUTSt nepecyéra  OOBEKTOB  WJIH
KOMOWHAIMHA, BBIACTATH KOMOWHAIINH,
OTBEYAIOLIME  3a/laHHBIM  YCJIOBUSM.
Pematp TEKCTOBBIE 3a7a4u
apupMeTHIeCKUMU croco6amu.
AHanu3upoBaTh U OCMBICIUBATH TEKCT
3a1auu, nepegopMyIInpoBaTh YCIOBUE,
U3BJICKATh HEO0XOUMYIO
UH(POPMALIHIO, MOJEIHPOBATH YCIOBHE
C MOMOIIBIO CXEM, PUCYHKOB, pEalbHbIX
IPEIMETOB;  CTPOUTH  JIOTUYECKYIO
LENOYKY pacCyXACHUH; KPUTHUUYECKU
OIICHUBATh MOJTy4EHHBIN OTBET,
OCYIIIECTBIISATh CaMOKOHTPOJIb,
npoBepsii OTBET HAa  COOTBETCTBHUE
yCIOBUIO.  3amMchiBaTh  4Hclia €
MTOMOIIIBIO PUMCKHUX uudp.
UccnenoBaTe MNpOCTEUINIME YHCIOBBIE
3aKOHOMEPHOCTH, NMPOBOJUTH YUCIIOBbIE
JKCIIEPUMEHTHI

§2.
Cnoxenne
BBIUMTAHUE
HaTypaJIbHBIX
Yucen

22

CroxeHue
HAaTypaJIbHBIX
qHUCeN U €TO0
CBOMCTBA
Brerunranue
UucnoBeie U
OyKBEHHBIC
BBIPAKECHHUSA
bykBeHHas 3anuch
CBOMCTB
CIIOKEHHS U
BBEIUMTAHHS
YpaBHeHue

BbIONHATE COXKEHHE W BBIYMTAHUE
HaTypaJlbHbIX YHUCelL. Bepno
UCII0JIb30BaTh B pEYM TEPMHHBI: CyMMa,
cllaraeMoe, pa3HOCTb, YMEHbIIAEMOe,
BBIUMTAEMOE, YHCIIOBOE BBIPAXKEHUE,
3HaYeHHE  YHCIOBOTO  BBIPaXKEHHS,
ypaBHEHHUE, KOPEHb ypaBHEHUS,
nepuMeTp MHOTOYTOJIbHHKA.
YcTaHaBIMBaTh B3aUMOCBSI3U  MEXIY
KOMIIOHEHTaMU M PEe3yJIbTaTOM IMpH
CJIOKEHUH U BBIYUTAHUU, UCIIOIH30BATh
UX IS HAXOXKJACHUS HEHU3BECTHBIX
KOMIIOHEHTOB JICHCTBHI1 C UNCIOBBIMU U
OYKBEHHBIMU BBIPAKCHHUSIMH.
DopMyIHpPOBATH MEPEMECTUTENLHOE U
CcoueTaTeIbHOE CBOMCTBA  CIIOXKEHHS
HaTypaJbHbIX YHCEJ, CBOMCTBA HYIS
npu CJIOKEHUHU. ®opMynHpOBATH
CBOWCTBA BBIUMTAHUS  HATYPAIBHBIX
Yycell. 3aKUChIBATh CBOMCTBA CIIOKEHUS
Y BBIYMTAHUS HATypaJbHBIX YHUCET C
noMmoIiplo OykB, MpeoOpa3oBBIBATH Ha
UX OCHOBE YHCIIOBBIE BBIPAKEHUS U
MCIOJIb30BaTh UX JJIs pallMOHAIA3AINT
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MUCbMEHHBIX M YCTHBIX BBIYMCICHUMH.
['pammaTuuecku BEPHO YUTaTh
YHUCIIOBbIE U OYKBEHHBIC BBIPAXKCHHUSI,
colepKalue JEHUCTBUS CIIOKEHUS U
BBIYMTAHUS. 3aluChiBaTh OYKBEHHBIC
BBIPKEHUS, COCTaBJIATh OYKBEHHBIC
BBID@KEHUS 110  YCJIOBHUSIM  3ajad.
Breraucuars 4UCIIOBOE 3HAYCHHE
OYKBEHHOTO BBIPQXKEHUS MPHU 3aJaAHHBIX
3HAYCHUIX OyKB. BrraucisaTs
MepUMETPBI MHOTOYTOJIbHUKOB.
CocTaBisITh MPOCTEHIINE YPABHEHHS 110
yCIOBUSIM 3anad. Pemrats mpocreiiiine
ypaBHEHHUsI HA OCHOBE 3aBUCHUMOCTEU
MEXITY KOMIIOHEHTaMHU
apuMeTUIECKUX JIEUCTBUM.
AHanu3upoOBaTh U OCMBICIIMBATH TEKCT
3amayu, nepedopMyIHpoBaTh yCIOBHUE,
W3BJIEKATh HEOO0XOAUMYIO
uH(popMaIo, MOACIUPOBATH YCIOBHE
C TIOMOIIIBIO CXEM, PUCYHKOB, PeaibHbIX
MPEIMETOB; CTPOUTH  JIOTUYECKYIO
LETIOYKY PACCYKIEHUM; KPUTUUECKHU
OIICHHBATh MOJTy4ECHHBIN OTBET,
OCYILIECTBJISITh CaMOKOHTPOJIb,
MpoBepsAsi OTBET HAa  COOTBETCTBHE
yCIIOBHIO. BBITIONHATE mepedop Bcex
BO3MOYHBIX BapHaHTOB ISl Mepecuéra
00BEKTOB WMJIM KOMOWHAILIMM, BBIIEIATH
KOMOMHAIIMKY, OTBEYAIOIIHe 3aJaHHBIM
ycioBusiM. MccnenoBarh mpocTeuinne
YHUCJIOBbIE 3aKOHOMEPHOCTH, MPOBOIUTH
YHUCJIOBBIE AKCTIEPUMEHTHI

§ 3.
YMHOXEHUE
H JeJICHUE
HaTypaJIbHbIX
qucen

27

YMHOXEHUE
HaTypaJIbHbIX
YuCel U ero
CBOMCTBA
Jenenne
Jlenenue c
OCTaTKOM
Yupouienue
BBIPaKCHUIN
Iopsnox
BBITIOJTHEHU S

BrinonHsaTe YMHOXCHHUE W ACJICHUC
HAaTypaJdbHbIX YHuCCII, ACIJIICHUC C
OCTaTKOM, BBIYUCIIATH 3HAa4YCHUA
CTEIICHEM. BepHo HCIIOJIB30BAaTh B pEUHn
TCPMHUHBIL: TIPOU3BCACHUEC, MHOXUTCIIb,
4aCcTHOC, ACIHNMOC, NCIHUTCIIb, CTCIICHD,
OCHOBaHMC M TIIOKa3aTCjib CTCIICHHU,
KBaapaT " Ky'6 4yucaa. YCcTaHaBIMBaTh
B3aUMOCBA3HU MCKAY KOMIIOHCHTAMH U
pE3yiabTaTOM npu YMHOKCHUU n
JACIICHUU, HUCIIOJIB30BaTh Hux JJIA
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NEeNCcTBUI

CreneHp 4mcia.

Ksanpar u xy6
qucia

HAXOXJICHUS HEU3BECTHBIX
KOMITOHEHTOB JICCTBUI C YUCJIOBBIMU U
OyKBEHHBIMU BBIPOKECHUSIMHU.
®opMynHpoBaTh  NEPEMECTUTENIBHOE,
COYETATEIBHOE U PACIPEICIUTEIBHOE
CBOWCTBA YMHOXEHHS HATYpaJbHBIX
YHUCeJ, CBOMCTBA HYJIS U €IUHUIIBI MPHU
YMHOKEHUHN u JICJTICHUH.
@opMyJIUpOBaTh  CBOWMCTBA  JIEJICHUS
HaTypaJbHBIX  YHCEN.  3aluChIBaTh
CBOWCTBA yMHOXXEHUS U  JICJICHUS
HaTypaJIbHbIX YUCENl C MOMOIIbI0 OYKB,
npeoOpa3oBbIBATh HAa WX  OCHOBE
YUCJIOBBIE M OYKBEHHBIC BBIPAKCHUS U
WCIIOJIb30BaTh MX IS PallMOHAIA3AINT
MMACbMEHHBIX M YCTHBIX BBIUYMCIICHUH,
IS YIOPOIIEHUS OYKBEHHBIX
BbIpaXeHU. ['pamMmarndecku BEpHO
YUTaTh  YHUCIOBBIE W  OyKBEHHBIC
BBIpDOKECHUS, COJCpKaIlue JCUCTBUS
YMHOXEHUS, JEJIEHUs W  CTEICHH.
Yutath W 3amuchiBaTh OYKBEHHBIE
BBIPAKEHUS, COCTaBJISATh OyKBEHHBIC
BBIDQXKEHUSI 1O  YCJIOBHUSAM  3aJad.
Beruucnsiars YHUCIIOBOE 3Ha4YEHUE
OYKBEHHOTO BBIPQ)XXECHHUS MPHU 3aJaHHBIX
3HAYEHHUSIX OYKB. CocraBiATh
YpaBHEHUS MO yCIOBUAM 3a1ad. Pemate
IPOCTEMIINE YpaBHEHUS HAa OCHOBE
3aBUCUMOCTEH MEXJ1y KOMIIOHEHTaMH
apu(pMeTUIECKHIX JIEUCTBUM.
AHanu3upoBaTb U OCMBICIUBATh TEKCT
3agaud, nepeQopMyIHpoBaTh YCIOBHE,
U3BJIEKATh HEOOXOAUMYIO
uH(pOPMAIIMIO, MOJEIUPOBATh YCIOBUE
C MOMOUIBIO CXEM, PUCYHKOB, PEAIbHBIX
MPEAMETOB;  CTPOUTH  JIOTHYECKYIO
LEMOYKY PACCYKJICHUM; KPUTHUUYECKH
OLICHUBATH MOJIy4E€HHBIN OTBET,
OCYUIECTBJISITh CaMOKOHTPOJIb,
MpoBEpPsIi OTBET HAa COOTBETCTBHUE
yclnoBuio. BhIMOTHATE mepebop Bcex
BO3MOJKHBIX BapUaHTOB JJIsl Mepecuéra
00BEKTOB WU KOMOHWHAIIMH, BBIIEITSTH
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KOMOMHAIMM, OTBEYAIOUIUE 3aJaHHBIM
ycaoBusM. HMccenenosars npocreiime
YHCJIOBBbIE 3aKOHOMEPHOCTH, ITPOBOJUTH
YHCIIOBBIE SKCIIEPUMEHTHI

84. TTnowaau
U 00BEMBI

13

DopMyJIbl
[Inomans.
dopmyna nomaan
NpSAMOYTOJbHUKA
2810705050003
U3MEPEHHUS

A IENE
[IpsitMOyronbHbIN
napasjieenuine
O06BéMBI. O0BEM
MPSIMOYTOJIBHOTO
napajuiejenumnena

Pacno3naBare Ha ueprekax, pUCYHKaXx,
B OKpYXAarOIleM MHpE TeOMETPUYECKUE
burypsl, UMEIOIIHEC hopmy
IPSMOYTOJIBHOTO napaiesienumnesa.
[TpuBOIMTE TpUMEpHI AHAJNOTIOB Kyo0a,
NPSMOYTOJIBHOTO TTapajulesienuIieia B
oKpyXkatomem  mupe.  M3o0paxats
NPSMOYTOJBHBIN  Mapajuleiennunel OT
PYKH U C UCIOJB30BAHUEM YEPTEKHBIX
UHCTpyMeHTOB. WM300paxaTh ero Ha
KJIETYaTOU Oymare. Bepno
UCTIOJB30BaTh B pPEYH  TEPMHHBI:
dbopmyna, TmIomAans, O0BEM, paBHBIC
burypsi,
napajuienenunesn, Kyo, rpanu, péopa u
BEPIIHHbI

napasuiesenunena.

IPSIMOYTOJIBHBIN

MPSIMOYTOJILHOTO
MonenupoBath
HECJIOKHBIE 3aBHCHUMOCTH C ITOMOIIBIO
(GbopMysI; BBITIOJHATH BBIYUCICHUS TI0
dbopmynam. ['paMmaTHdecKd  BEpHO
YUTaTh  HMCHOJIb3yeMble  (OPMYIIBI.
Brruuciaars IJIOIa U KBaJpaToB,
MPSIMOYT'OJIBHUKOB M TPEYrOJIbHUKOB (B
MPOCTEHIINX  CIydasx),  HCIOJIb3Ys
dbopmynbl  IUIOMIAAM  KBaapara |
OpsIMOYTOJIbHUKA.  BbIpaxars  ofHH
SVMHUIIBI M3MEPEHUS IUIOIIAJAN dYepe3

npyrue. Bprauciasate o0bEMBI Kyba |

OpSMOYrOJIBHOTO  Mapaulesenure/a,
ucnoiyi3ys ¢Gopmynsl ob6véMa Kyba u
NpSMOYrOJIBHOTO  Napaulesenure/a.

BeipakaTe OJHU €AMHUIBI H3MEPEHUS
o0béMa uepe3 npyrue. MopaenupoBatb
U3y4yaeMble TI'€OMEeTpUYEeCKHe OOBEKTHI,
UCIIOJIB3YS Oymary,
IPOBOJIOKY U Jp. BeimonHsaTs nepedop
BCEX BO3MOXHBIX BapHAHTOB  JUIA

IIJ1aCTUJINH,

nepecyéra 00bEKTOB MM KOMOWHAITHHA,
BBIAEISTh KOMOMHAIIMM, OTBEYAIOIIHE
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3aJIaHHBIM ~ YCJIOBUSAM.  BpIUMCIATH
¢daxTopuansl. Mcrnonb30BaTe 3HAHHUS O
3aBUCHUMOCTAX  MEXAY  BeIMYMHAMU
CKOpOCTb, BpeMs, IIyTh IIPU PEIICHUHU
TEKCTOBBIX 3a1ad. AHaIM3UpPOBaTh U

OCMBICIIMBATh TEKCT 3aJa4u,
nepedopMyITHpOBaThH yCIIOBUE,
U3BJIEKATh HEO0XOUMYIO

UH(POPMALIHIO, MOJEIHPOBATH YCIOBHE
C MOMOIIBIO CXEM, PUCYHKOB, pealbHbIX
IPEIMETOB;  CTPOUTH  JIOTUYECKYIO
LENOYKY pacCyXACHUH; KPUTHUUYECKU
OIICHUBATh MOJTy4EHHBIN OTBET,
OCYILECTBIISITh CaMOKOHTPOJIb,
npoBepsii OTBET HAa  COOTBETCTBHUE
YCIOBUIO. BBIMONHATE TNPUKUAKY U
OLICHKY.

§ 5.
OOBIKHOBEHH
bIe IpooH

24

OKpyXHOCTb U
Kpyr

Honmu.
OOBIKHOBEHHBIE
Ipoou
CpaBHeHUE
npooeit
[IpaBunbHbIE U
HETpaBUJIbHBIC
Ipoou
CroxeHue u
BBIYHTAHUE
npooeii ¢
OJIMHAKOBBIMH
3HAMEHAaTeIIMHI
Jlenenue u npodu
CMenraHHBIC
qHcia
CroxeHue u
BBEIYUTAHHE
CMEIIaHHBIX
qucen

Pacnio3naBaTe Ha deprekax, pUCyHKax,
B OKPY)KAIOILIEM MHUPE FeOMETPUYECKHE
burypsl, UMEIOLIHe bopmy
OKPY>KHOCTH, Kpyra. [TpuBoauTh
IpUMEpHI aHAJIOTOB OKPY)KHOCTH, Kpyra
B OKpyxXaromem wMwupe. HM3o0paxkaTh
OKPY>KHOCTh c HCIOJIb30BaHUEM
oupKyias, mabnoHa. MoaenupoBartb
U3ydyaeMble I€OMETPUYECKHE OOBEKTHI,
UCIOJIb3Ysl Oymary, HpOBOJIOKY H JIp.
BepHo mucnonb3oBaTh B pedd TEPMUHBI:
OKPY)KHOCTb, KpyI, HUX paguyc u
Tamerp, yra OKPY>KHOCTH.
MoaenupoBath B rpagu4ecKom,
npenMeTHo  gopme  MOHATHS U
CBOICTBA, CBSI3aHHBIE C MIOHATUEM OJIH,
O0OBIKHOBEHHOM Ipoowu. Bepho
UCIIOJIb30BaTh B PEUM TEPMUHBI: JOJS,
OObIKHOBEHHasi JpoOb, YHUCIUTENb U
3HaMeHaTenb JpoOH, TpaBWIbHA U
HENpaBWIIbHAsg  JIpoOH,  CMEIIaHHOE
yycio. ['pamMmMaTruyecku BEpHO YHUTaTh
3amucu  Jpobel M BBIpaXKEHUid,
coJepKalux OOBIKHOBEHHBIE JPOOH.
BpINonHATH CNOXKEHHE U BBIYUTAHUE
OOBIKHOBEHHBIX npooeit c
OJMHAKOBBIMU 3HaAMEHaTENSIMHU,
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peoOpa3oBHIBAThH HEIPaBUIIbHYIO
IpoOb B CMENIAHHOE  YUCIO U
CMEIIAaHHOE YHUCJIO B HEMPaBUIbHYIO
JIpOOb. Hcnonw3oBath CBOICTBO
JEJCHUST CYMMBI Ha  YHCJIO  JJIA
palMOHANIN3AMY BblYMCIEHUU. Pemars

TEKCTOBBIE 3a/aud apu(METHUYECKIMH

crocobamu. AnanusupoBaTh u
OCMBICTTBATh TEKCT 3aa4u,
nepeopmMynupoBaTh yCJIOBHE,
U3BJIEKATh HEOO0XOUMYIO

UH(POPMALIMIO, MOJEIUPOBATH YCIOBHE
C MOMOIIBIO CXEM, PUCYHKOB, peabHbIX
IPEIMETOB;  CTPOUTH  JIOTUYECKYIO
LENOYKY pacCyXACHUW; KPUTHUUYECKU
OIICHUBATh MOJTy4EHHBIN OTBET,
OCYILECTBIISATh CaMOKOHTPOJIb,
npoBepsii OTBET HAa  COOTBETCTBHUE
YCIOBUIO. BBIMONHATE TNPUKUAKY U

OLCHKY B X01€ BBEIYHCIICHUH.

§6.
Hecstuunbie
poowu.
Crnoxenne u
BBIYUTAHUE
JECATUIHBIX
npooei

14

Jecsatuunas
3aMUCh APOOHBIX
qucen
CpaBHeHUE
JECSATUYHBIX
npooeit
Crnoxenue u
BbIYUTAHUE
JEeCSATUYHBIX
npooeit
[TpubamxEHHBIC
3HAYCHHS YUCE.
Oxkpyriienue
qucen

3anmuceiBaTh W YHUTaTh JCCATUYHBIC
npobu. IlpeacraBisiTh OOBIKHOBEHHBIC
apobu B BUAE  JACCATHYHBIX H
NECATUYHbIE B BHJEC OOBIKHOBCHHBIX.
HaxomuTh gecsiTHUHBIC TPHOIMKCHHS
O0OBIKHOBEHHBIX JIpo0Oeii. CpaBHUBATh U
YIOPSIOYUBATh  JICCATHYHBIC  JPOOH.
BBINOHATE  CITO’KEHUE, BBIYUTAHUE H
OKpYIJICHWE  JIECSITUYHBIX  JPOOEi.
BBINOIHATE PUKKUIKY U OIICHKY B XOJI€
BBIUUCIICHUIA. Hcnonb3oBarh
9KBUBAJICHTHBIC IpeICTaBICHUS
JPOOHBIX YHCEII IIPU UX CPABHEHUH, MIPH
BBIUUCIICHUSIX. BepHO HUCMOIB30BaTh B
peuu TEPMHUHBI: JIECSTUYHAs JAPOOb,
paspsibl NECATUIHOMN npo0u,
pa3joXKeHUue JEeCATHYHOM IpodH 1o
paspsaaM, TpUOMIDKEHHOE 3HAYCHUE
qucia C HEJOCTAaTKOM (C HM30BITKOM),
OKpyTJieHHe 4Hcia J0  3aJaHHOTO
pa3psaa. ['pamMmmaTrueckyd BEpHO YUTATh
3aMMCH  BBIPOKEHUH,  COAEpIKAIIUX
necsTuuHble IpoOu. Permath TekcToBbIE

3aJauu apu(pMEeTHYEeCKUMHU CcrocoOamu.

17




AHaMM3MpOBaTh M OCMBICIMBATH TEKCT
3a7a4yy, nepeGopMynupoBaTh YCIOBHE,
U3BJIEKATh HEOOXO0TUMYIO
uH(pOpMaNNIO, MOJEIUPOBATh YCIOBUE
C MOMOIIBIO CXEM, PUCYHKOB, PEaTbHBIX
OpEIMETOB;  CTPOUTH  JIOTHUYECKYIO
[EMOYKY PACCYKICHHI; KPUTHYECKU
OIICHUBATh HOJTY4EHHBIN OTBET,
OCYIIECTBIIATh CaMOKOHTPOJTb,
NpoOBEpsIsi OTBET Ha COOTBETCTBHE

YCIOBHIO.

87.
VYMHOXEHHE
U JelIeHue
JIECATUYHBIX
npobeit

27

YMHOXEHHE
JECITUYHBIX
npoOeit Ha
HaTypajlbHBIE
qucla
Henenune
JECITUYIHBIX
npoOeit Ha
HaTypajlbHbIE
qucia
YMHOXKEHHE
JECITHYHBIX
npooeit
Jenenue Ha
JIEeCATHIHYIO
IpoOb
Cpennee
apupMeTHIecKoe

BrrmonagaTe YMHOXCHHUE W OCJICHUC

IECATUYHBIX IpoOei. BrimoaaaTe
NPUKUIKY W OIEHKY B  XOJe
BBIYMCIICHU. [IpencraBnsaTe
OOBIKHOBEHHEIE Ipoou B BUJE
JIECATUYHBIX C TOMOINBIO JIeJICHUS
YUCTUTENSI OOBIKHOBEHHOHW JpoOH Ha e
3HAMEHATEb. Hcnonn3oBaTh
SKBUBAJICHTHBIE TIpeACTaBICHUS
JIPOOHBIX YKCeN TIPH UX CPAaBHEHHH, ITPU
BBIYUCIICHUIX. Pemarh 3amaun Ha Apoou
(B TOM uyucie 3aadud W3 pearbHOU
MPaKTUKH), HWCIOJb30BaTh  TOHITHS
cpenHero apuMETHYeCKOro, CpeaHei
CKOpPOCTH W Jp. IPH PELICHUH 3ajad.
[IpuBoaUTh TIPUMEPHl KOHEYHBIX H
OECKOHEYHBIX MHOKECTB.
AHaJIM3UpOBaTh U OCMBICIUBATh TEKCT
3amayu, nepedopMyIMpoBaTh YCIOBHUE,
HU3BJICKATh HEOOXOAUMYIO
uH(pOPMAIIMIO, MOJEIUPOBATH YCIOBUE
C MIOMOUIBIO CXEM, PUCYHKOB, peajbHbIX
IPEAMETOB;  CTPOUTH  JIOTHYECKYIO
LEMOYKY PACCYKJICHUM; KPUTHUYECKU
OIICHMBATh MOJIy4ECHHBIN OTBET,
OCYHIIECTBJISITh
MpoBEpPsII OTBET HAa COOTBETCTBHUE
YCIIOBUIO. BBINONHATE MNPUKUAKY U
OLIEHKY B XOJI€ BBIUMCICHUU. UHTaTh U
3alMCHIBaTh YMCJIa B IBONYHOU CHCTEME

CUHUCJICHUA.

CaMOKOHTPOJIb,
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88.
HNHcTpymeHT
bI JUTSL
BBIUHCIICHU I
U U3MEPEHUU

17

MuUKpOKaNBKYJIAT
op

IIpouenTsl

VYroa. IIpsamont u
pa3BEPHYTHIN
yrou. YepTexHbIii
TPEYrOJIbHUK

N3mepenue yrios.

Tpancnoprup
Kpyrosslie
M arpaMMmel

OOBACHATH, UYTO TaKo€  IPOLEHT.
[IpencraBiasiTh TPOLEHTHI B JpOOSX U
apodu B mpoueHtax. OCyIIeCTBISATh
nouck  uHpopmammun (B8 CMU),
coJiepKalllell JlTaHHbIE, BBIPAXKECHHBIE B
NPOICHTaX, HMHTEPIPETUPOBATh  HX.
Pemath 3amaun Ha OpPOLEHTH U JIpoOuU
(B TOM u4ucie 3aJaud U3 peajbHOU
MIPAKTHKH, UCTIONB3YS npu
HEO0OXOIUMOCTH KaJIbKYJISITOD).
[TpoBOIUTH HECIOXKHBIE HCCIIETOBAHMUS,
CBA3aHHBIE CO CBOMCTBaMM JIPOOHBIX
yHucesl, ONUpaschb Ha  YUCIIOBbIE
OKCHEPUMEHTHl (B TOM 4HCIE C
HCII0JIb30BAHUEM KaJIbKYJIATOPA,
KOMITbIOTEpa). BBIMONHATE NPUKUAKY U
OIICHKY B xoJ1e BBIYHMCIICHUH.
Pacnio3naBaTe Ha deprekax, pUCyHKax,
B OKpYXaloIleM MHpEe pa3Hble BHJbI
yrioB. I[IpuBoauTh mpUMepsl aHAIOrOB
9TUX  TEOMETpHYecKux  Quryp B
oKpyxaromeM mupe. M3o06paxars yrisl
OT PpYKH H© C  HCIOJb30BAaHHEM
YepTEKHBIX UHCTPYMEHTOB.
N3o0pakaTh  yriel Ha  KJIETYATOH
Oymare. MogenupoBaTh  pazIUYHbIE
BUIbl YIJIOB. BepHO HCMONB30BaTh B
peurd TEPMHHBI: YroJl, CTOPOHBI Yyrija,
BepIIMHA yIya, OHCCeKTpuca Yria;
NpsAMOM  yYroJi,  OCTpbIM,  TYIIOW,
Pa3BEPHYTHIN YTJIbL; YePTEKHBIN
TPEYroJbHUK, TpaHcrnoptup. H3mepsaTh
C  TOMOIIBIO  HUHCTPYMEHTOB U
CpaBHHUBAaTh BENUYHHBI YriIoB. CTpOUTH
YIJIbl 33JJaHHOW BEJIMYUHBI C TIOMOIIBIO
TpaHCIIOPTHPA. W3Bnekarsb
uH(pOpPMAIIMI0O U3 TAOIHIl U JHarpamm,
BBITIONTHATH BBIYUCTICHHS TIO0 TaOIHYHBIM
JTAHHBIM, CpaBHHBAaTh  BEIUYHHBI,
HAXOAWTh HAWOOIBIINE U HaWMEHBIIIHNE
3HaueHUsT W Jp. BemonHATe cOop
UH(POPMAIIMM B HECIOXHBIX CIy4asX,
OpraHu30BBIBaTh WHGOPMAIUIO B BUJEC
TaOMUI[ ¥ JuarpaMM, B TOM 4YHUCIE C
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MMOMOIIIBIO KOMIIBIOTCPHBIX IIPOI'paMM.
IIpuBoguTe  HpUMEPBI  HECIIOXKHBIX
KJIaccu (UKL u3 Pa3IMYHbBIX
o0acTel KU3HU.

[ToBTOpEHUE 16 1 Hrorosoe
MOBTOPEHHE Kypca
MaTeMaTUKH 5
Kjacca
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6 KJacce

Koua-
B Tom OcHoBHOE .
Ha3Banue BO XapakTepucTuKa y4eOHOi
YyHcIIe coJep KaHue 110
pasnena 4aco AesITeJIbHOCTH Y4eHUKA
KP TeMaM pasjaea
B
81 20 1 Henurenu u ®opMyaupoBaTH OTIpe/IeNICHUs
JlenuMocTb KpaTHbIE JENUTEeNsT W KPAaTHOTO, IPOCTOTO U
quce [Ipuznaku COCTaBHOI'O  4HMClIa, CBOWCTBA |
nenmumocT Ha 10, | mpusHaku nenumocTH. JlokasplBaTh H
Ha S uHa?2 OTpOBEpPraTh c HOMOIIIbIO
[TpuzHaku KOHTPIIPUMEPOB YTBEPKICHUS 0

JIEIMMOCTH Ha 9 1
Ha 3

IIpocteie
COCTaBHBIEC YHCJIA
Paznoxenne Ha
MPOCTHIC
MHOKUTEIN
Hanbonpmmii
0oOIIHi1 TeINTEND.
B3anmHo npocTeie
quclia
Hanmenbmiee
o011ee KpaTHoe

nenuMocTti uucen. KnaccuduuuponaTh

HaTypaibHble  9nuciaa  (4€THBIE W
HEu€THBIE, TI0 OCTaTKaM OT JeJICHHUs Ha
3 u 1. m.). UccnenoBare mnpocreimine
YHCIIOBBIE 3aKOHOMEPHOCTH, MTPOBOTUTH
YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE
C  HWCIOJB30BAHMEM  KaIBKYJIATOPA,
KOMIIbIOTEpa). BepHO wucCmonb30BaTh B
peuu TEPMHHBI: JENUTeNh, KpaTHOE,
oOmmii JIEITATEND,
HavMeHbIIee olIiee KpaTHOE, MPOCTOoe
YHCII0, COCTAaBHOE YHCII0, YETHOE YUCIIO,
HEYeTHOE YHCIIO, B3aUMHO IPOCTHIC
YHciIa, YHCIa-OMM3HENBl, pPa3loKEeHUe

Yuciia Ha IMPOCThIC MHOXKHUTCIIN. Pemrate

HanOOJIBIITNI

TEKCTOBbIE 3a/a4ll apu(MeTHYeCKUMHU
cnocobamu. BeimonHsATe mepebop Bcex
BO3MOXHBIX BapHaHTOB JUIs MepecuéTa
00BEKTOB WM KOMOMHAIIMM, BBIICISTH
KOMOHMHAIIMK, OTBEYAIOUINe 3a/laHHBIM
YCIOBUSAM. BbIucHsATh  (akTOpUaibL.
Haxoautb oO6bequHeHne 1 nepecedeHme
KOHKPETHBIX MHOXecTB. I[IpuBOIUTH
MpUMephl HECIOXKHBIX KiIaccU(UKAIIHA
U3  pasNUYHBIX  oOnacTeil  KHU3HU.
NnntoctpupoBath
MHOECTBEHHBIE U JIOTHYECKUE TTOHITHUS
C TMOMOIIbI JuarpamMm OWjepa —

Benna.

TEOPETHKO-
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8 2. 23 OcHoBHOE ®opMynHpoBaTh OCHOBHOE CBOMCTBO
CnosxeHue u CBOMCTBO JIpodu OOBIKHOBEHHOM npodwu, IIpaBuJIa
BBIUNTAHUE Coxpamienue CpaBHEHUS, CJOXCHHS W BBIYUTAHUA
npobeii ¢ npooeit OOBIKHOBEHHBIX poOeii.
pa3HBIMU [IpuBenenne [IpeoGpa3oBbIBaTH OOBIKHOBEHHbBIE
3HaAMEHaTeIs npobeil k o0meMy | 1poOu, CpaBHMBaTb M YIHOPSJOUYMBATH
MU 3HaMEHATEeIII0 uX. BBIOTHATE CIIO’KEHUE U BEIYMTAHHE
CpaBHenue, OOBIKHOBEHHBIX JpOo0e M CMEIIaHHBIX
CIIOKEHHE U yrcen. ['paMMaTudecku BEpHO YHUTATh
BbIUMTaHUE IpoOed | 3alMCH  HEPaBEHCTB,  COJEpIXKaIIUX
C Pa3HbIMHU OOBIKHOBEHHBIE  JIpOOM, CYMMBI H
3HaAMEHATEISIMU pa3HOCTH  OOBIKHOBEHHBIX  JApOOEH.
Cnoxenue u Pematp TEKCTOBBIE 3a1a9u
BBIUNTAHHE apu(METHIECKIMH croco0aMu.
CMEIIaHHBIX YHCeN | AHAIM3UPOBATh M OCMBICINBATH TEKCT
3a1aud, nepe@opMyiIHpoBaTh YCIOBHE,
W3BJIEKATh HEOO0XOAUMYIO
uH(pOpPMALIMIO0, MOJEIUPOBATh YCIOBHE
C TMOMOIIBIO CXEM, PUCYHKOB, pealbHbIX
IPEeIMETOB;  CTPOUTH  JIOTHYECKYIO
LEMNOYKY pPACCYKICHHUH; KPUTHUECKH
OLICHUBATh HOJYy4E€HHBIN OTBET,
OCYILECTBIISATh CaMOKOHTPOJIb,
IpoBepsAs OTBET Ha COOTBETCTBHE
YCIOBMIO. BBINOJHATE NPUKUIKY H
OLICHKY B xoze BBIUNCIICHU.
BeinosHATe nepebop BceX BO3MOXKHBIX
BapUaHTOB [yl Iepecyéra OOBEKTOB
WIn KOMOUMHAaLUH, BBIJICJIATh
KOMOMHAIMK, OTBEYAIOUIME 3aJaHHbIM
yCIOBUSIM. BeIuuciaTe Gpakropuarsl.
8 3. 32 YMHOXeHNE DopMyaHPOBATH MTPABUIIa YMHOXKEHHS U
VYMHOXEHHE npobeit JIeIeHUs OOBIKHOBEHHBIX npoOei.
U JIeieHue HToroBblil ypok o | BbIMONHATE yMHOXEHHE U JIeI€HUE
OOBIKHOBEHH matepuany I OOBIKHOBEHHBIX JApO0Ei M CMEIIaHHbIX
BIX JIpo0Oeit YEeTBEPTH yucen. Haxoaute apoOb OT uyMcnaa u
Haxoxnenue 4yuciao mo ero ApoOu. I'pammarmyecku
Jpodu OT yncna BEPHO UYUTATh 3allMCH MPOM3BEICHUN U
[Tpumenenue YaCTHBIX ~ OOBIKHOBEHHBIX  Jpo0eil.
pactipenenutensHo | Pemath TEKCTOBBIE 3aJauu
ro CBOMHcTBa apu(MeTHYECKUMHU Croco0amHu.
YMHOEHUS [TpoBOIUTH HECIIOKHBIE UCCIEIOBAHUA,

B3aumHo oOpaTHBIE
qrcna

CBS3aHHBIE CO CBOMCTBaMH ,Z[pO6HBIX

qucCelI, onunpasaChb Ha YUCJIIOBBIC
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Henenune OKCHEPUMEHTH (B TOM 4YHCIE C
HaxoxnaeHnue yncia | UCIIOIb30BaHUEM KaJIbKYJIATOPA,
10 ero podu KOMIIBIOTEPA). Hccnenosath u
JHpoOusie ONUCBHIBATh CBOMCTBA MUPAMUJI, TIPU3M,
BBIPKEHUS UCTIOJIB3YSl IKCIIEPUMEHT, HaOIIo/IeHHe,
U3MEpEHHUeE, MO/IEJIMPOBAHUE.
Hcnonb3oBarb KOMIIBIOTEPHOE
MOJEIUPOBAHUE M OKCIEPUMEHT JUIsS
U3yYCHHUs] CBOMCTB OSTHX OOBEKTOB.
MopenupoBaTh THUPAMHUABI, TPU3MBI,
UCTIONB3YS Oymary, TIJTACTHIIHH,
MpOBOJIOKY ®  np. H3roraBinuBath
IIPOCTPAHCTBEHHBIE ¢burypst u3
pa3BEPTOK; pacmo3HaBaThb Pa3BEPTKHU
MUPaMHIIBI, TpU3MBl (B YaCTHOCTH,
KyOa, MPSIMOYT'OJIBHOTO
napauienenuneaa). Pacrmo3HaBaTh Ha
yeprexax, PUCYHKaX, B OKpYXKaroIlem
MHUpPE TUPAMUIBI, MPU3MBI. [IpUBOIUTH
MIPUMEPBI aHaJIOTOB ATUX
TeOMETPHIECKUX buryp B

OKpPYKaIOIlleM MUpE.
84, 19 OTHoMmEeHUs BepHo ncmonp30BaTh B peud TEPMUHBI:
OTHO1IECHUS [Tponopiuu OTHONIEHHUE qyuced, OTHOIIIEHHUE
Y IPOTOPIUU [ToBTOpEHMe. BEJIMYMH, B3aUMHO oOpaTHbIE
Pemenue 3anau. OTHOWICHMSI, TMPOMIOPIHUS, OCHOBHOE
O6o06menne CBOMCTBO BEpPHOM NPOMOPLUH, MPIMO
matepuana 1 MPONOPLHOHAIIbHBIE BEJIMYMHBI,
YEeTBEPTHU obpaTtHO MPOMOPLUOHATIEHBIE
[Tpsimast u BEJIMYMHBI, Maciirao, JUTHHA
obOpatHas OKPY)KHOCTH, IUIONIIA[b Kpyra, map u
MPOMOPLUUOHANIBHEL | cepa, X UEHTP, paauyc U TUAMETP.
€ 3aBUCUMOCTH Hcnonb30BaTh MOHATHS OTHOLICHUS H
Macmirab OpOMOPUMK  TPH  pEHIeHHH  3ajad.
Jnuna [IpuBOIUTE TpPUMEPHI HCIOIH30BAHUS

OKPY’KHOCTH U
IJI0LIAAb Kpyra
[Tap

OTHOIIICHUM B IIPpaKTHUKCE. Hcnonb3oBaTh
IIOHATHUC Macitad pu peUICHUN
MPAKTHUYICCKUX 3ajaad. Brruncaare
AJIMHY OKPYXHOCTHU W ILIOIIAaAb Kpyra,
HCIIOJIb3Yyd 3HAaHHUA O HpI/I6J'II/I)KéHHBIX
3HaUeHUAX 4Yuced. Pemiate 3agaun Ha
MNPpOUCHTBI H I[pO6I/I COCTaBJICHUECM
npomnopuuu (B TOM YHCIC 3aJa4yu U3
pCaHBHOﬁ IMPAKTHUKHU, MHCIIOJIb3Yyd IpHU
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HEOOXOJUMOCTH KaJIBKYIIATOP).

§ 5.
ITomoxxurenn
HBIC U
OTpHULIATEIbH
BI€ UHCIIa

13

Koopaunats! Ha
IpsIMOI
[IpoTuBONIOJIOKHBIE
yucna

Mopyns uncia
CpaBHeHME Yncen
H3menenne
BEJIMYNH

BepHO uCnosIb30BaTh B PEUYHM TEPMUHBI:
KOOpPJMHATHAs IpsMas, KOOpJIMHATa
TOYKA Ha TMPsAMOHM, IOJIOKUTEIBHOE
4YUCIIO, OTPHLIATEIIEHOE 4HCJIO,
IIPOTUBOIOJIOKHBIE ~ YHUCHIA,  IEJoe
4ucino, MOAydb uucia. [IpuBoauth
IIPUMEPBI HCITOJIb30BAHUS B
OKpYXKAIOIIEM MHUpPE IOJIOKUTEIBHBIX U
OTpULIATENIbHBIX 4Hcen (TemrmepaTypa,
BBIUTPBILI-TIPOUTPBI, BbIIlIE-HUKE
ypoBHS MoOps W T. 1.). M300paxars
TOYKaMU KOOPJMHATHOMN psAMO
MOJIOKUTEIbHBIE W OTPHILATEIIbHBIE
panuoHaIbHbIE 4HCIIa.
XapakTepru3oBaTh MHOXKECTBO IIEJIBIX
yuces. CpaBHHUBATh INOJIOXKHUTEIBHBIE U
OTpULATENbHbIE yKca. [ paMMaTniecku
BEPHO YWTaThb 3alMCH BBIPAKECHUI,
coZleprKaIux

OTpHIIaTENIbHBIE YKclia. MoaenupoBaTh

TIOJIOKHUTCIIBHBIC n

HUIMHJIPBI, KOHYCBI, UCIIOJB3Ys Oymary,
IUTACTUJINH, OPOBOJIOKY U ap.

IPOCTPAHCTBEHHBIE
burypsl u3 pa3BEPTOK; pPACIO3HABATH

pa3BEPTKU HWIMHIPA,

HUsrorasnusath

KOHYCa.
Pacno3naBaTe Ha uepTexkax, PUCYHKax,
B OKpYXalolleM MHpE IHINHAPHI,
KOHYCHI. MIPUMEPHI
AQHAJIOTOB ATHX T'€OMETPUYECKHX (PUTYD

IIpuBOAUTH

B okpyxatouiemM Mupe. COOTHOCHUTH
POCTPAHCTBEHHbIE  (QUTYpBl €  UX
MPOEKUUSAMH Ha IIIOCKOCTH.

§ 6.
Cnoxenune u
BBIYUTAHUE
MMOJIOKHUTEND
HBIX U
OTpHUIATEeNbH
BIX YHCEIl

13

CrnoxeHue 4ucel ¢
MIOMOIIBIO
KOOPJAMHATHOMN
IpsAMOit
CrnoxeHnue
OTPHILIATENIbHBIX
YHCel

CDOpMy.TII/IpOBaTL IMpaBujia CJIOXKCHUA U
BBIYMTAaHHA IIOJIOKHUTCIIbHBIX n
OTPULATCIIBHBIX  YHCCIL. BrinmonsaTe
CJIIOKCHHC )51 BBIYUTAHUC
MOJIOKHUTCIBHBIX n OTPULATCIIBHBIX
YUCCII. FpaMMaTI/I‘-IeCKI/I BCpHO 4YUTATb

3alnucu CyMM n pa3HOCTeﬁ,
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Crio)xeHune 4ncen ¢
pa3HBIMH 3HAKAMU
Briuntanue

coAepKauX IIOJIOKUTEIIbHBIC u
OTpULIATENIbHbIE 4Hucna. Yurtate U
3aMuChIBaTh OYKBEHHBIE BBIPAKEHHUS,
COCTaBJIATb OYKBEHHbBIE BBIPAKEHUS IO
YCIIOBUSAM 3aJa4. BBIYUCIIATE YMCIOBOE
3HaueHUuEe OYKBEHHOI'O BBIPAXKEHMS NPU
3aJJaHHBIX 3HaueHMsIX OykB. COCTaBIATH
yYpaBHEHUS MO yCIOBUAM 3a1ad. Pemars
IIPOCTEMIINE ypPAaBHEHUS HAa OCHOBE
3aBUCHMOCTEH MEXAY KOMIIOHEHTaMU
apudmMeTnueckux nectsuil. Haxomuts
JUIMHY OTpe€3Ka Ha KOOPJIWHATHOU
IpsIMOM, 3Has KOOPJAMHATBI KOHIIOB
3TOro  oTpe3ka. Pacmo3naBate  Ha
YepTekKax, PUCYHKAX, B OKPYKAIOIIEM
MUpE MPU3MBI, IWIMHIPHI, MHPAMUIBI,
KOHYCBl. Pemiarb TEKCTOBBIE 3aJa4uu
apupMeTUYECKUMHU CIIOCOOaMH.

§7.
VYMHOXEHHE
" JeJICHUE
MMOJI0KHUTEITb
HBIX U
OTpHUIATEIbH
BIX UHCEII

13

YMHOXEHHE
Jenenue
Panmonanbueie
qHcia

CaoiicTBa
JNIEUCTBUI C
paloHaIbHBIMU
YHCIIaMU

PopMynHpOBATh MPABUIIA YMHOKEHUS U
JICTICHUS MOJIOKHUTEIBHBIX u
OTPHMLIATENIBHBIX  4ucel. BbINOIHATH
YMHOEHUE U JIEJICHUE MTOJOKUTEIbHBIX
U OTpPULATEIbHBIX YHceld. BwuuciasaTe
4HUCIIOBOE 3HaYEHUE IpOOHOTO
BBIp@XKEHUS. ['paMMaTHyecku BEPHO
YUTaTh  3allUCH  TPOU3BEICHUU U
YaCTHBIX, coJiepKaIInX
MOJIOXKUTEIbHBIE W OTPHULATEIIbHBIE
yucna. XapakTepu30BaTb MHOKECTBO
pauMoHaNbHBIX  yHucen. Yurtath U
3aMuChIBaTh OYKBEHHBIC BBIPAXKCHHUS,
COCTaBIIATh OYKBEHHBIEC BBIPAXKEHUS IO
YCIIOBUSIM 3aJa4. BbIUUCIATH YuCIOBOE
3HaYeHHe OYKBEHHOTO BBIPAXKEHUS MPH
3a/IaHHbIX 3HAYCHUSIX OYKB.
@opMynHpoBaTh U 3alHUChIBATh C
MOMOIIBI0 OYKB CBOMCTBA NIEHCTBHIl C
paluMoOHAIbHBIMM YUCJIAMH, TPUMEHSTH
uX a8 TOpeoOpa3oBaHUS YHUCIOBBIX
BbIpakeHUil. COCTaBJIATh YPaBHEHHUS 110
ycioBusAM 3ajnad. Pemrats npocreiimne
YpaBHEHUs Ha OCHOBE 3aBUCHMOCTEU
MEXKIY KOMIIOHEHTaMU
apupmeTnueckux aeWcTBuil. Pemartp
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TEKCTOBBIC 3a/auu apu(METHUYECKHUMHU
criocobamu. Periath noruyeckue 3a1a4n
C TIOMOTIBIO TpadoB.

§ 8. Pemmenne | 16 PackpriTe cko60ok | BepHo uCmonb30BaTh B peuu TEPMUHBIL:
ypaBHEHU U Ypok nmoBTopeHuss | K0O3)PHUIHMEHT, PACKPBITHE  CKOOOK,
1 000011eHHs 10 No/JI00HbIE  cllaraemble, IPUBEICHUE
marepuaiy I11 MOJA00HBIX CIIaraempbIx, KOPEHD
YETBEPTHU YpaBHEHHUs, JIMHEWHOE  ypaBHEHHUE.
Koadppunument I'paMMmaTH4EeCK BEpHO YMTATh 3aIUCH
[Tomo6HbIE YpaBHEHUH. PackpeiBath CKOOKH,
claraemble yOpoIIaTh  BBIPAKEHHUS,  BBIYUCIATH
Pemenne ko3(puuueHT BblpaxkeHus. Pemartb
ypaBHEHUN YpaBHEHHUS YMHOKEHHUEM WJIU JIeIEHUEM
00erx ero yacTteil Ha OJIHO U TO XK€ He
paBHOE HYIIO YHCIO MyTEM IepeHoca
CJIaraeMoro U3 OJHOM YacTH YpaBHEHHUS
B JIpyryro. PemaTe TEKCTOBBIE 3a/1a4u C
IIOMOIIIBIO YpaBHEHHI. Pemrate
TEKCTOBbIE 3a/7a4ll apu(MeTHYeCKUMHU
cnocobamu.  [IpuBoauTh  MpUMEpHI
KOHEYHBIX M OECKOHEYHBIX MHOKECTB.
Pematp norudeckue 3a1a4u ¢ MOMOIIBIO
rpados.
80. 13 [Tepnenaukynsapubl | BepHOo MCHonb30BaTh B PeUd TEPMHHBI:
Koopnunatst € TpsMbIe NEePIEeHIUKYIspHbIC npsiMbIe,
Ha [TapannensHbie napajuleJibHble MpsIMble, KOOpPIWHATHAs
IJI0CKOCTH npsiMble IJIOCKOCTh, OCh a0CIMCC, OCh OpJUHAT,
Koopaunarnas cToiduarass ~ Juarpamma, rpaduk.
IJIOCKOCTh OOBSACHATD, KaKhe MpsIMble HA3bIBAIOT
Cronbuyarbie NEPIEeHIUKYIAPHBIMU M Kakue —
JarpamMMsl napajuienbHbIMH, (OPMYIUPOBATh UX
I'paduku cBoiictBa. CTpOUTDH MEPHEHIUKYISIPHBIC

U TapajuleibHble HPSMbIE C MOMOIIBIO
4epTEKHBIX MHCTPYMEHTOB. CTPOUTH Ha
KOOP/JMHATHOM IUIOCKOCTH TOYKH H
¢urypsl 1o 3aJaHHBIM KOOpPJIMHATaM;
ONPENENATh KOOPANHATHI TOYEK. YuTarh
rpaduKyd MPOCTEUIINX 3aBHCUMOCTEH.
Pemars TEKCTOBBIE 3a/1a4u
apu(MeTHYECKUMHU CIoco0aMHu.
AHanmu3MpOBaTh U OCMBICIMBATh TEKCT
3a1auu, nepegopMylIupoBaTh YCIOBHE,
U3BJIEKATD HEOOX0IUMYIO
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UH(POPMALIHIO, MOJEIMPOBATH YCIOBHE
C MOMOIIBIO CXEM, PUCYHKOB, pPEabHBIX
IPEIMETOB;  CTPOUTH  JIOTUYECKYIO
LENOYKY pacCyXACHUH; KPUTHUUYECKU
OIICHUBATh HOJTyYEHHBIN OTBET,
OCYILIECTBIISATh CaMOKOHTPOJIb,
IIPOBEPSSl OTBET HA COOTBETCTBUE.

IToBTOpEHUE

13

Hrorosoe
MOBTOPEHHE Kypca
5—6 xiaccoB
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I'InaHMpyeMble pe3ynbraTtbl N3y4eHUsA yqeGHoro npeagmMeTa

Apugmemuxa
HartypanbHble yucia. JIpoou

Yuenux nayuumcs:
MMOHUMATh 0COOEHHOCTH IIGCFITI/ILIHOI;'I CHUCTEMbI CUHCIICHUA,
IIOHUMATDb WU UCII0JIb30BAaTh TCPMUHBI U CUMBOJIBI, CBA3aHHBIC C TOHATHUCM CTCIICHU YHCJIA,
BBIYHUCIIATH 3HAUYCHUA BLIpa)KeHHﬁ, CoACpKAMX CTCIICHDb C HATYPAJIbHBIM IMOKA3aTCIIEM;
IMPUMCHATH IOHATUS, CBA3AHHLIC C JCJIMMOCTBIO HATYPAJIbHBIX YU CCII;
OIICpUPOBATH ITIOHATUCM OOBIKHOBEHHOM I[pO6I/I, BBIIIOJIHATH BBIYUCIIEHHS C OOBIKHOBEHHBIMH
TpOOsSMH;
ONICpUPOBATH TIOHATUEM I[CCHTH'—IHOﬁ I[pO6I/I, BBITNTIOJIHATH BBIYHUCICHHU C ACCATUYHBIMHA )Ip065[MI/I;
IIOHUMATb U UCIIOJIb30BAaTh PA3JINYHBIC CII0COOBI MMpEaACTaBJICHUA I[pO6HI)IX YUCCII; NMEPEXOANTH
OT OJIHOM (OpMBI 3amucH YHCeN K APYroil, BbIOMpas MOJIXOJAIIYIO Al KOHKPETHOrO Ciydast
dopmy;
ONCpUPOBATH NOHATHUAMHA OTHOLICHUA U IIPOLCHTA,
pelaTh TeKCTOBBIE 3a/1a4l apu(METHUECKUM CIIOCO00M;
IMPUMCHATb BBIYUCIIUTCIIBHBIC YMCHUS B NPAKTHYCCKUX CHUTYyaAlUAX, B TOM YHUCIIC Tpe6y}oumx
BBI60pa HYXHBIX JaHHBIX WA IIOUCKAa HEAOCTAIOIINX.
Yuenuk nonyuum eozmosrrcnocmo nayuumoca:
MIPOBOJUTH HECIOXKHBIE JOKa3aTeNIbHbIE PACCYXKICHHUS;
HCCIIEI0BAaTh YUCIIOBbIE 3aKOHOMEPHOCTH U YCTAHABIMBATh CBOMCTBA YHCEN HA OCHOBE
HaOJI0/1eHNS, IPOBECHUS YMCIOBOTO SKCIEPUMEHTA;
IPUMEHSATh pa3HOOOpa3Hble MPUEMBI pallMOHATN3AI[MH BEIYHCIICHUM.

PanuonanbHbIe YncIa
Yuenuk nayuumca:
pacro3HaBaTh pa3IMYHbIC BU/Ibl YHCEII: HATYPAIbHOE, MOJIOKUTENIBHOE, OTPULIATENIBHOE,
IpoOHoe, 11e510€, PallMOHAJIbHOE; IPABUIBHO YIIOTPEOISATh U UCIOJIb30BATh TEPMHUHBI U
CHMBOJIbI, CBS3aHHBIE C PALMOHAIBHBIMU YHCIIAMU;
OTME4YaTh HAa KOOPAMHATHOHN NPAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM YHCIIaM; OIIPEIeIsATh
KOOpAMHATY OTMEYEHHON TOUKHU;
CPaBHUBATh pallUOHAJILHBIC YUCIIA;
BBITOJIHAT BBIYMCICHUS C MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIIaMU.
Yuenuk nonyuum eozmorcnocmo nayuumoca:
BBITOJIHATH BBIYHUCIICHUS C PAMOHAIBHBIMU YMCIIAMH, COYETasi YCTHbIE U MUCbMEHHBIE IIPUEMBI
BBIUMCIIEHUH, IPUMEHSS IPH HEOOXOAUMOCTHU KaIbKYIATOP;
UCIOJb30BATh NPUEMBI, PALIMOHATIU3UPYIOLIUE BBIYUCICHUS;
KOHTPOJIUPOBATh BBIUMCIICHHS, BEIOUPAst OXOIAIIMN [T CUTYallH CIIOCO0.

N3mepenns, npudanKeHns1, OLEHKH

Yuenuk naywumcea:
OKpYIJIATh HaTypaJbHbIE YKCIa U JeCATUYHbIE Jpo0H;
paboTath C €qMHULIAMU U3MEPEHUS BEIUYHH;
MHTEPIPETUPOBATh OTBET 33724 B COOTBETCTBUU C TIOCTaBJIEHHBIM BOIIPOCOM.
Yuenux nonyuum ¢ozmorcnocmo nayuumoca:
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HCII0JIb30BATh B XOJI€ PELICHMsI 3a/1a4 NIPEACTABIEHUS, CBSI3aHHbIE ¢ IPUOIMKEHHBIMU
3HAYEHUSMU BEJIMYUH.
Anzebpa
Auaredpanyeckue BbIpaskeHHsl. Y paBHEeHHSA
Yuenuk nayuumca:
WCIOJIb30BaTh OYKBBI JUIs 3aITUCH OOIIMX YTBEP)KICHHUH (HarpuMep, CBOMCTB apu(hMETHIECKIX
JEUCTBU, CBOMCTB HYJISI IPU YMHOKEHUH), IPAaBUI, (POpMyII;
ONEpUpPOBATh NOHATHEM «OYKBEHHOE BBIPAKEHUEY,;
OCYILIECTBIISITh JIEMEHTAPHYIO AEATEIbHOCTb, CBA3aHHYIO C IIOHSITHEM «YPaBHEHUEY;
BBINIOJIHATh CTaHAAPTHBIE MPOLEAYpPbl Ha KOOPAMHATHOW IJIOCKOCTH: CTPOUTH TOYKU IO
3aJJaHHBIM KOOpJMHATaM, HaX0JUTh KOOPJIUHATHl OTMEUEHHBIX TOUEK.
Yuenuk nonyuum eozmorrcnocmo nayuumoca:
MPUOOPECTH HAaYaJIbHBIM ONBIT pabOThl ¢ GOpMyIaMU: BBIUUCIATH O GOopMynaM, B TOM YHUCIIE
HCIO0JIb3YEMBIM B PEAJIbHOM MPAKTHUKE; COCTABIATH (POPMYIIBI 110 YCIOBUAM, 33JaHHBIM 3adaueil
WJIH YEPTEKOM;
MEPEeBOJIUTh  YCIOBHMSI  TEKCTOBBIX  33Jay Ha  aireOpamvyeckuil  sI3bIK,  COCTaBIATh
COOTBETCTBYIOIIIEE YPaBHEHHUE;
MMO3HAKOMUTKCS C HJIeell KOOPAMHAT, C MPUMEPaMHU UCTIOIb30BaHUSI KOOPAMHAT B PeajbHOM
KU3HU.
Bepoamnocmos u cmamucmuxa
OnucarejibHasi CTATHCTHKA
Yuenuk nayuumca:
paborath ¢ mH(pOpmalmen, mpeacTaBieHHON B (GopMe TaONHIIBI, CTOI0YATOW WM KPYrOBOM
JMarpaMMBbl.

Yuenuk nonyuum eo3morcnocmo nayuumuca:
MOHATH, YTO OJHY U Ty e MH(OPMAIIUI0 MOXKHO MPEACTABUTh B pa3Hou (Gopme (B BUIE TaOIUIL
WU ArarpaMM), ¥ BBIOpaTh JJid €€ HHTepIpeTanun 0ojiee HarsHOE MMpeCTaBICHUE.
T'eomempus

Harasanas reomerpust
Yuenuk nayuumcs:
pacmo3HaBaTh Ha YEpTEeKax, PHUCYHKaX, B OKPYXalOIleM MHpE IUIOCKHE TI'e€OMETpPHUYECKUe
¢burypsl, KoHpUryparuu GUryp, onuceiBaTh UX, UCIOIb3Ys T€OMETPUUECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIHKY, ONHUCHIBaTh CBOMCTBA QUTYD;
pacmo3HaBaTh Ha YepTekaxX, PHUCYHKAX, B OKPYKAWIIEeM MHpPE MPOCTPAHCTBEHHbBIC
reoMeTpuueckue (Urypbl, OMNHCHIBATH HX, HUCHOJB3Ysl T'€OMETPHUECKYI0 TEPMHUHOJIOTHIO,
OTIHCHIBATh CBOWCTBA (UTYp; pacmo3HaBaThPa3BEPTKU KyOa, mapauieNenunena, MHUPaMUIb,
LUJIMHpPA U KOHYCA;
Hn300paxaTh reoMeTpuieckre GUrypsl 1 KOHPUTYypaIIUU C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
Y OT PyKH, HA HEIMHOBAaHHOW U KJIeTuaToi Oymare;
U3MEPSITh C MOMOIIBID MHCTPYMEHTOB U CpPaBHUBATH JJIMHBI OTPE3KOB M BEJIMYMHBI YIJIOB,
CTPOUTH OTPE3KH 33JAHHOU JITMHBI U YTJIbl 3aJAHHOW BEJIMYUHBI;
BBITIOJIHATh MPOCTEMIIINE YMO3AKIIOUEHHs, ONUPAsACh HA 3HAHUE CBOWCTB T'€OMETPUUYECKUX
¢buryp, Ha OCHOBE KJIaCCH(PHUKAIUI YTIIOB, TPEYrOJbHUKOB, YETHIPEXYTOJTLHUKOB;
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BBIUUCIIATH  TEPUMETPHl  MHOTOYIOJBHHMKOB,  IUIOIIAAW  HPSIMOYTOJBHUKOB,  OOBEMBI
HapauIeIIenuIeI0B;

pacrio3HaBaTh Ha 4YepTeKaX, PUCYHKaxX, HAXOAWTh B OKPYKAIOIIEM MHpEe U HU300pakaTh:
CUMMETpHUYHBbIE (UTYPHI; IBE (HUTYpBl, CAMMETPUYHbIE OTHOCUTEIBHO NPSMOM; IBE (HUTYPHI,
CUMMETPUYHBIE OTHOCUTEIILHO TOYKH;

IIPUMEHSATH [10JyYCHHBIE 3HAHUS B PEAJIbHBIX CUTYyaIUAX.

Yuenux nonyuum ¢ozmorncnocmo nayuumaoca:

WCCIIEZIOBAaTh M ONMCHIBATH CBOMCTBA F€OMETPUYECKUX (HUTYp (TUIOCKMX M MPOCTPAHCTBEHHBIX),
UCIOJIb3YSl HAOMIOJEHUE, W3MEpPEeHHe, OKCIEPUMEHT, MOJEIMpPOBAHUE, B TOM 4HCIE
KOMIIBIOTEPHOE MOJIEITMPOBAHNE U YKCIIEPUMEHT;

KOHCTPYHPOBATh T€OMETpUUYECKUE O0BEKTHI, UCTIOIb3Ys OyMary, MIacTUIIUH, IPOBOJIOKY U T. [I.;
KOHCTPYHPOBaTh OPHAMEHTHI U MApKEThl, N300paxkasi UX OT PYKH, C IOMOIIbIO HHCTPYMEHTOB, a
TaKXe MCIOJIb3ysl KOMIIBIOTEDP;

OTPEENATh BUJ MPOCTEUIINX CEUEHNUN MTPOCTPAHCTBEHHBIX (PUTYP, MOITY4aEMbIX ITyTEM
MIPEAMETHOTO WIH KOMIIBIOTEPHOTO MOJIEIUPOBAHMUS.

valTepvm OUleHUBaHUA pPa3siMidHbIX BUAOB AeATeNIbHOCTU

|. Kputepun 1 HOpMbI OLIEHOYHOU JESATEIBHOCTH.

B ocHOBy kpuTepueB OICHKM Y4eOHOW JESITEIIbHOCTH  YYalIUXCS  TOJIOKEHBI
00BEKTUBHOCTD U €IUHBIA HOAXO.
[Ipu 5 - GanapHOM OIICHKE JJI BCEX YCTAHOBJICHBI

1. OGmenIakTHIECKUE KPUTEPHH.

Oyenxa "5" cmasumcs 6 ciyuae:

1. 3HaHUs, MOHUMAHUS, TIYyOMHBI YCBOSHHUS 0O0YJarOIUMCs BCEro 00bEMa MpOrpaMMHOTO
Marepuaa.

2. YMeHHus BBIICHATH TJIABHBIC IIOJIOXKEHHS B HW3YYCHHOM MaTepuajie, Ha OCHOBAaHUHU
¢dakToB W mnpuMepoB 0000mIaTh, JAe’aTh BBIBOJbIL, YCTAHABIMBATH MEXKIPEIMETHBIE U
BHYTPUIIPEIMETHBIC CBSI3M, TBOPYECKH MPHUMEHSAET TOJYYCHHbIE 3HAHHWS B HE3HAKOMOM
CUTYaIUH.

3. OrcyrcTBUE OMIMOOK M HEIOYETOB MPHU BOCIPOM3BEACHUN U3yYEHHOTO MaTepuana, npu
YCTHBIX OTBETaX yCTPaHEHUE OTACIbHBIX HETOUHOCTEN C MOMOIIBIO IOMOJHUTEIBHBIX BOIIPOCOB
yuuTens, COOMIOJeHHe KYIbTYphl MUCBMEHHOW W YCTHOM peud, mpaBuil odopmieHus
MMCBMEHHBIX padoT.

Oyenka "4":

1. 3HaHKe BCEro M3YUEHHOTO MPOTPAMMHOTO MaTepuara.

2. YMeHuil BBIACNATH TJIaBHBbIC TOJOXXKEHUS B W3YUYEHHOM MarepHualie, Ha OCHOBaHUU
(dakToB M TpUMEpoB 0000IIaTh, JelaTh BHIBOJBI, YCTAHABIMBATH BHYTPUIIPEIMETHBIC CBS3H,
MIPUMEHSTH MMOJTyUYeHHBIC 3HAHUSI Ha TIPAKTHKE.
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3. He3nauurenbHble (HerpyOble) OMMOKN U HEJOUYETHI IPU BOCIPOU3BEACHUHU U3YUYEHHOTO
MaTepuaa, COOJIIOJCHNE OCHOBHBIX MPAaBMJ KYJAbTYPbl MHCbMEHHOW M YCTHOW peuH, MpaBHII
o(pOopMIICHHS TUCEMEHHBIX PadoT.

Oyenka "3" (ypoBeHb MPEJACTABICHUHN, COUETAIOLIUXCS C JIEMEHTAMH HAYYHbBIX TOHSATHH):

1. 3HaHMe U YCBOEHHME MaTepuaja Ha ypOBHE MUHUMAJbHBIX TPEOOBAHUI MPOTpPamMMBbl,
3aTpyJHEHHE IPU CaMOCTOATEIbHOM BOCIPOM3BEACHUU, HEOOXOAMMOCTh HE3HAUUTEIbHOMN
MIOMOIIY MPEIo1aBaTesl.

2. YMmenue paboTaTh Ha YpOBHE BOCIPOM3BEICHUS, €CTh 3aTPYJHEHHUS MPH OTBETaX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpyOoi ommOKH, HECKOJIbKUX HErpyObIX MPU BOCIPOU3BEACHUM H3YyYEHHOTO
Marepuanga, HE3HAYUTEJIbHOE HECOONI0/IEHNE OCHOBHBIX MPaBUJ KYJIbTYpbl NHCbMEHHOU U
YCTHOM peuu, npaBui 0(GopMIIeHUS] MUCbMEHHBIX PadoT.

Ouenka "2":

1. 3HaHume M YyCBOEGHHME MaTepuaja Ha YpPOBHE HI)KE MHUHUMAJIbHBIX TpeOOBaHUI
MIPOrpPaMMbl, OT/AETIbHBIE MTPEJICTABICHUS 00 U3YUEHHOM MaTepuale.

2. OtcyrcTBHEe yMeHUH paboTaTh Ha YpOBHE BOCHPOW3BENEHUS, €CTh 3aTPyIHEHHUS MpPU
OTBETax Ha CTaHAAPTHBIE BOIPOCHI.

3. Hanmuue HeckonbkuMX TIpyObIX OIMIMOOK, OOJNBIIOTO YHWCIa HErpyObIX MpH
BOCITPOM3BE/IEHUN HM3YyYEHHOTO MarepHalia, 3HAUUTeIbHOE HECOONIOIEHHE OCHOBHBIX IpPaBHII
KYJIbTYpbl TUCBbMEHHON U YCTHOU peuu, MpaBuil 0(hOpMIIEHUS! TUCbMEHHBIX PadoT.

2.YCTHBIN OTBET.

Oyenka "5" cmasumcs, ecnu y4eHuK:

1) Iloka3wiBaeT TIIyOOKOE M TOJHOE 3HAHWE M TIOHMMaHHUE BCETO 00BhEMa MPOTPaMMHOTO
Marepuana; IMOJIHOE TMOHMMAHHE CYIIHOCTH pPacCMaTpUBaeMbIX MOHSTUH, SIBICHUH U
3aKOHOMEPHOCTEH, TEOPUIi, B3AMMOCBSI3EH;

2) YMeeT cOCTaBUThH MOJIHBIM U MPAaBWIbHBII OTBET Ha OCHOBE M3YYEHHOIO MaTepuaia,
BBIJICNISATh TJIABHBIE TIOJIOXKEHHS, CaMOCTOATENbHO MOJATBEPXKJIAaTh OTBET KOHKPETHBIMU
npuMepamu, (akTaMu; CaMOCTOATEIbHO U apryMEHTHPOBAHO JielaTh aHaiu3, 0000IeHus,
BBIBOJIBI. YCTaHaBIUBATh MEXKIpPEIMETHbIE (HA OCHOBE paHee NPHUOOPETEHHBIX 3HAHUN) U
BHYTPUIIPEIMETHBIC CBSI3M, TBOPYECKH NPHUMEHATh TOJYYCHHbIE 3HAHHS B HE3HAKOMOU
cutyaruu. [locnenoBarenbHo, 4€TKO, CBA3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3Narath y4eOHBIH
MaTepuai; AaBaThb OTBET B JIOTWUYECKOW IOCIENOBATENIbHOCTH C HCIOJb30BAHHEM MPUHSATOMN
TEPMHUHOJIOTHH; JIeJaTh COOCTBEHHBbIE BBIBOJBI, (OPMYIUPOBATH TOYHOE OINpEAeieHHEe U
HCTOJIKOBAHNE OCHOBHBIX MOHSTHUIN, 3aKOHOB, TEOPUIL; IPH OTBETE HE MOBTOPSTH JOCIOBHO TEKCT
yueOHHKa; H3JaraTh MaTepual JTUTEPaTypHBbIM S3BIKOM; MPABUIBHO M OOCTOSATENBHO OTBEYAThH
Ha JOTOJIHUTENbHBIE BOMPOCH yuuTens. (CaMOCTOATENbHO U PAIMOHAIBHO MCIOIb30BaTh
HarJsgHble TOCOOMS, CIpPaBOYHBIE MaTepHallbl, YUYEOHHK, JIOMOJHHUTENBHYIO IJUTEPaTypy,
MEePBOMCTOYHUKH, TPUMEHATh CHCTEMY YCIOBHBIX O0OO3HAYeHHWH TMpH BEACHUU 3alluCeH,
COMPOBOXKIAIOIINX OTBET; HCIOJb30BaHUE Ui JOKAa3aTeNbCTBA BHIBOJOB W3 HAONIOJIEHUN U
OTIBITOB;

3) CamocCTOATENBHO, YBEpEeHHO M 0e30IIMO0YHO NPUMEHSET MOJy4YeHHBbIe 3HAHHUS B
pelieHnu mpoOiieM Ha TBOPUYECKOM YpPOBHE; JIOMyCKaeT He 0oJiee OJHOTO HEeA04ETa, KOTOPBIH
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JIETKO HCIIPaBISET MO TPEeOOBAHUIO YYMUTENS,; HMEET HEOOXOJWMBIE HAaBBIKH PabOTHl C
npubopaMu, YepTeIKaAMU, CXeMaMU U rpaduKaMu, COMMYTCTBYIOITUMHU OTBETY.

Oyenka "4" cmasumcs, eciu yueHux:

1) Iloka3piBaeT 3HAHUS BCETO M3YyYEHHOIO IpOrpaMMHOro Marepuaina. J[aér mosnHbll u
MPAaBUWJIbHBIN OTBET HAa OCHOBE M3YYEHHBIX TEOPHl; HE3HAUMUTEIbHBIC OUIMOKMA W HEJOUYETHI MpU
BOCIIPOM3BE/ICHUN M3YUYEHHOTO MaTrepualia, ONpeaeeHHs] NOHITUM Jlal HEMoJIHble, HeOoIbllne
HETOYHOCTU TMPU MCIOJIb30BAaHWM HAYyYHBIX TEPMUHOB WJM B BBIBOJAX U OOOOIICHUSAX U3
HAOJIOIEHUI U OTIBITOB; MaTepPHaJl H3JIaraeT B ONPEICTICHHON JIOTHIECKOH MMOCIeI0BaTeIbHOCTH,
IIpU 3TOM JIOMyCKaeT OJHY HerpyOyro ommOKy Wi He 0ojee JBYX HEJOYETOB M MOXKET UX
UCIPABUTh CAMOCTOATEIBHO NIPU TPEOOBAaHUU WM MpU HEOONBIION MOMOIIM MPENnoiaBaTeis; B
OCHOBHOM YCBOWJI YU€OHBIM MaTepuas, MOJATBEPKIAET OTBET KOHKPETHBIMU TMPUMEpPaAMU;
MIPaBUJIBHO OTBEYAET HA JOMOJHUTEIbHbBIE BOIIPOCHl YUUTEIS.

2) YMeeT caMOCTOSTENbHO BBIJCNATH TJIAaBHBIE IMOJIOKEHUS B M3y4EHHOM MaTepuaie; Ha
OCHOBaHWM  (akKTOB W  NpuUMepoB  0000marh, JelaTh  BBIBOJBI, yCTaHABIMBAaTh
BHYTPHUIIPEIMETHbIE CBsI3U. [IpUMEHSATHh MOJIyUeHHBIC 3HAHUS HA MPAKTUKE B BUJIOM3MEHEHHOU
CUTYyallid, cOOJI0JIaTh OCHOBHBIE NpaBHJIa KYyJbTYphl YCTHOM pPEYH M CONPOBOXKIAIOIIEH
MMUCbMEHHOM, UCIIOIh30BaTh HAYYHBIE TEPMUHBI;

3) He oOmamaer [O0CTaTOYHBIM HAaBBIKOM pPabOTBHI CO CHOPAaBOYHOW JIMTEPaTypoH,
y4eOHUKOM, IEPBOMCTOYHUKAMU (TPAaBUIILHO OPUEHTUPYETCS, HO pabOTaeT MEJIEHHO).

Oyenka "3" cmaeumcs, eciu y4eHuxK:

1. ycBOMJI OCHOBHOE COJEp)KaHHE Yy4eOHOro MmMarepuaya, UMeeT MpoOesibl B yCBOECHUU
MaTepuaina, He MPersTCTBYIOIINE JalbHEWIIeMy YCBOCHHUIO POTPaMMHOI0 MaTepuraa,

2. Marepual  M3JaraeT = HECHCTEMaTHU3UPOBaHHO, (parMeHTapHO, HE  Bcerjaa
MOCJIEJIOBATEIHHO;

3. TOKa3bIBaeT HEIOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTHEIBHBIX 3HAHUW W YMEHUH;
BBIBO/JIbI U 000OIIIEHUS apryMEHTUPYET €1ab0, JOMyCKaeT B HUX OIIHOKH.

4. nomycTsa OWMOKKM W HETOYHOCTH B HCIOJIB30BAHMM HAay4YHOH TEPMHUHOJIOTUH,
onpesiesieHusl HOHATUN Jall HEIOCTATOYHO YETKHUE;

5. He UCHOJIb30BajJl B KAYeCTBE JI0KA3aTeIbCTBA BHIBOJABI U O0OOOUICHUS W3 HAOIIOJICHUI,
(akTOB, OIBITOB WJIM JIOIYCTUJI OLUMOKYU MPU UX U3TI0KEHUU;

6. HCTIBITHIBAET 3aTPYJHEHUS B MPUMEHEHUH 3HAHUHN, HEOOXOAMMBIX AJIS PelIeHUs 3aaa4y
Pa3IUYHBIX TUIIOB, MPH OOBSICHEHUH KOHKPETHBIX SIBJICHUN Ha OCHOBE TEOPUI U 3aKOHOB, WU B
MOATBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUYECKOTO MPUMEHEHHS TEOPUIA;

7. OTBEYaeT HEIMOJIHO Ha BOMPOCHI yuuTess (yImyckas U OCHOBHOE), WM BOCHPOU3BOAUT
coJiep’KaHue TeKCTa y4yeOHHMKa, HO HEJJOCTATOUYHO MOHUMAET OT/ENbHbIE MOJI0KEHHSI, UMEIOIIHE
BAYKHOE 3HAUEHUE B 3TOM TEKCTE;

8) oOHapyXHWBaeT HEIOCTATOYHOE TIOHMMAaHUE OTHENIbHBIX  TMOJIOKCHUH  TpH
BOCITPOM3BE/ICHUN TEKCTa ydeOHWKa (3amuceid, IepBOMCTOYHUKOB) MM OTBEYAeT HEIMOJIHO Ha
BOMPOCHI YUUTEISI, TOMYCKasi OJIHY-/IBE TPyObIe OLITHOKH.

Oyenka "2" cmasumcs, ecnu yueHux:

1. He yCBOMII U HE PacKpblI OCHOBHOE COJEpPKaHUE MaTepuaa;

2. HE JeTaeT BBIBOJOB U 000OIIECHHIA.

3. He 3HaeT M HE MOHHUMAET 3HAYMTENIbHYI0 WM OCHOBHYIO 4YacTh MPOTPaAaMMHOTO

MaTepuaia B Ipeacyiax MmoCTaBJICHHLIX BOIIPOCOB;
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4. wm umeet cnabo chopMUPOBAHHBIC U HETIOJIHBIC 3HAHUS U HE YMEET MPUMEHSTh UX K

peIIEeHII0 KOHKPETHBIX BOIIPOCOB U 33734 10 00pasiy;

5) wim npu oTBeTE (Ha OJMH BOMPOC) IOIMyCKaeT Ooiee ABYX rpyObIX OmMOOK, KOTOpBIE HE

MOKCT UCHIPABUTDh JAXKE ITPHU IOMOIIU YIUTCIIA.

3.01eHKa caMOCTOSATEBHBIX MMCbMEHHBIX M KOHTPOJBHBIX PadoT.

Oyenka "5" cmasumcs, eciu yueHux:

1. BeImosTHWI paboTy 6e3 OmMO0K U HET0UETOB;

2) nomycTuil He 06oJiee 0THOTO HEl0YETa.

Oyenka "4" cmasumcs, eciu yueHuK BHITIOJHUI PabOTy MOJHOCTHIO, HO IOTTYCTUII B HEH:
1. He OoJsiee 0THOM HETPYOOUl OIMOKY U OJJHOTO HEJIOYETA;

2. wm He 0oJiee IBYX HEJ0UETOB.

Oyenka "3" cmaeumcs, eciu yueHuk TIPABUIILHO BBITIOJIHUII HE MEHEE TOJIOBUHBI PaOOTHI

WJTU JOTYCTHIL:

1. He 6osee IBYX TpyOBIX OMINOOK;

2. wim He OoJiee OJHOU TPYOOH U OJHON HETPYOOU OIMTMOKM U OJTHOTO HEJIOYETa,

3. unu He 6oJee NBYX-TpeX HErpyObIX OIINOOK;

4. WM OHOM HETPYOOM OMTMOKY U TPEX HEJO0UYETOB;

5) e TIpu OTCYTCTBUH OITMOOK, HO TIPH HAJTMYWHU YETHIPEX-TISITH HEJIOUYETOB.

Oyenka "2" cmaeumcs, ecau y4eHuK:

1. MOmyCTH YMCIIO OMMOOK M HEJAOYETOB MPEBOCXOAIIEE HOPMY, NMPU KOTOPOH MOXKET

OBITH BEICTABJICHA OllcHKa "3";

2. MU eCld IMPAaBHUJIBHO BBITIOJIHHUII MEHEC IMOJIOBUHBI pa6OTI>I.

[Ipumeyanue.
1) Yuurens uMeeT mpaBo MOCTABUTh YUCHHUKY OILICHKY BBIIIEC TOH, KOTOpas MPeAyCMOTpEHa

HOpMaMH, €CJIN YUCHHUKOM OpPUIHMHaJIbHO BBIIIOJTHCHA pa60Ta.

2) O1eHKH ¢ aHAJTU30M JIOBOJISATCS JI0 CBEACHUS YJalluXcs, Kak MPaBUiio, Ha

MOCJIEYIOLIEM YpPOKe, MpeaycMaTpuBaeTcs padoTa HaJ OMIMOKaMHU, yCTpaHEeHHEe TPOOEIIOB.

HOPMbl 8bICMLABICHUS OMMEMOK N0 RUCLMEHHOIL pa60me

[IporieHT BBITIOJHEHUS Boiee 86% 85-71% 70-50% | 49% u meHnee

IxonpHAs OTMETKA 5 4 3 2

4. OneHKa TeCTOBBIX padoT

Omnenka «5» craButcs 3a 86% - 100% HaOpaHHBIX 0aJIOB.
Onuenka «4» crasutcs 3a 71% - 85% Oamnos.

Ornenka «3» ctaBurcs 3a 50% - 70% Gamnos.

Ornenka «2» ctaButTcs 3a MeHee yeM 50% 0amnos.

5.006mas knaccuukanus omunoox.
IIpu oueHke 3HaHUM, YMEHMH M HaBBIKOB y4alllUXCS CIEAYyeT Y4YMTHIBaThb BCE OIIMOKH

(rpyOble 1 HerpyObie) U HEJOUETHI.

I pybvimu cuumaromes cnedyroujue owuOKU.

33



1) He3HaHME OMpeAeTeHUsT OCHOBHBIX MOHATHUN, 3aKOHOB, MPABUJI, OCHOBHBIX ITOJIOKECHHH
TEOpUHU, HE3HaHWE (POopMyN, OOIIETPUHSATHIX CUMBOJIOB O0O3HAUEHUN BEIUYHMH, CIUHUI[ UX
U3MEpEHUS;

2) He3HAHUE HAaUMEHOBAHUN €IUHUI] U3MepeHus (pu3nKa, XuMus, MaTeMaTHKa, OMOJIOTHS,
reorpadusi, yepuenue, Tpynooe ooyudenue, ObX);

3) HeyMeHue BbIIEIUTh B OTBETE IJ1aBHOE;

4) HeyMEHHUE TTPUMCHSITH 3HAHUS JUTsSI PEIICHUS 3a/1a9 U OOBSICHEHUS SIBJICHHI;

5) HeyMeHHe JeNaTh BBIBOJIBI M 0000IIEeHNS;

6) HEyMEHHUE YUTATh U CTPOUTH I'PapUKH U MIPUHIUITAATHHBIC CXEMBI,

7) HeyMeHHe TOrOTOBUTh YCTAHOBKY HIIM JJabopaTopHOE 000pyAOBaHUE, TIPOBECTH OIIBIT,
HaOJrOIeHNs], HEOOXOJMMBIE PacyeThl HITH HCIIOJIh30BATh TIOTyYE€HHBIE JaHHBIC ISl BBIBOJIOB;

8) HeyMeHHe M0JTh30BATHCS MEPBONCTOYHUKAMH, YICOHUKOM H CITPABOYHUKAMHU;

9) HapyIieHue TeXHUKUA 0€30MacHOCTH;

10) HeOpekHOE OTHOIIIEHUE K 000PYI0BaHUIO, MPUOOpaM, MaTeprajaMm.

K neepybvim owubkam cnedyem omuecmu:

1) HeTo4HOCTh (OPMYIUPOBOK, OMpPENEICHUN, MOHSITHUH, 3aKOHOB, TEOpPHUH, BbI3BaHHAs
HETIOJTHOTOH 0XBaTa OCHOBHBIX MPU3HAKOB OIPEENIIEMOTO TIOHSITHSI MM 3aMEHOH OJTHOTO-IBYX
13 3TUX MPU3HAKOB BTOPOCTEIICHHBIMH,

3) omMOKM B YCIIOBHBIX 0003HAYCHUSX HA MPUHIMITHAIEHBIX CXeMaX, HETOYHOCTh Ipaduka
(Hampumep, U3MEHEHUE yIJIa HaKJIOHA) U Jp.;

4) HepalMOHANBHBIM METOJ peHIeHHs 33JaYyd WIM HEIOCTaTOYHO MPOIyMaHHBIA IIaH
YCTHOTO OTBeTa (HapylleHHe JIOTHKH, TOJMEHa OTAEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

5) HepalMoHaJIbHBIE METO Bl PAOOTHI CO CIIPABOYHOM U JPYTOM IUTEPATYPOH;

6) HeyMeHUe pelIaTh 3a7a4u, BBHITIOJHITH 3aJJaHus B 00IIIEM BHUJIC.

Henoueramu siBisiroTCst:

1) HepanuoHalbHBIE NPHUEMbI BBIYMCIEHUNH M NpPeoOpa3OBaHUM, BBITIOJHEHUS OIBITOB,
HaOJIIOICHUH, 3aJaHu;

2) omMOKY B BBIYUCIICHHUAX (apU(METUUECKHUE - KPOME MAaTEMATHKH);

3) HeOpe)KHOE BBITIOJIHEHHE 3aITUCel, YepTexKeH, cxeM, TpaduKoB;

4) opdorpaduueckue U MyHKTyallMOHHBIE OIIUOKU (KPOME PYCCKOTO SI3bIKA).

6. Kpurepuu onieHMBaHNs MPOEKTOB YUAIIUXCS

Kpurtepun ouenkn Conepxxanue KpuTepus OLEHKHU Koa-Bo
NMpoeKTa 0aJ10B

AKTYyaJIbHOCTD Hackonpko paboTa mHTEpeCHa B IPAaKTUYECKOM WU Ot 0 no 1

NMOCTABJICHHOM TEOPETUYECKOM IlIaHe?

npoodaemMbl Hackonbko paboTa siBnsiercs HOBo#? Ob6patmaercs au arop | Ot 0 1o 1

K npo6neMe, JJIL KOMIUICKCHOT'O pEIICHUS KOTOpOﬁ HET
TOTOBBIX OTBETOB?

BepHo 1u onpenienni aBTop akTyalIbHOCTh PabOThI? Ot 0 1o 1
Bepno nu onpenenensl 1ienu, 3agaun padboThI? Ot 0 1o 2
Teoperuueckasi u / | Pe3ynbrarsl ucciaenoBaHus JOBEAEHBI 0 UIAEU Ot 0 1o 2
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HJIA MPAKTHYIECKasd

(moTeHuManbHON BO3MOYKHOCTH) IIPUMEHEHUS Ha ITPAKTHKE.

LHEeHHOCTh [Iponenannas paboTa pemaeT uin aetaibHo npopadareiBaet | Ot 0 g0 2
Ha MaTepuase mpoOJIeMHbIE TEOPETHUECKUE BOTIPOCHI B
OTIpE/ICIEHHOW HAayYHOU 00JIacTh
ABTOp B paboTe yKazaj TEOPETUIECKYIO U / WIH Ot 0 o 1
MPaKTUYECKYIO0 3HAUUMOCTh
CooTBeTcTBHE [enecooOpa3HOCTh MPUMEHAEMBIX METO 1A Or0mo 1
METO/I0B padoThl CoOuroieHre TEXHOJIOT M UCIIOIb30BAHUSI METOI0B Or0mol
THUILY IPOEKTAa
KauectBo BBIBO/IbI pA0OTHI COOTBETCTBYIOT MOCTABIICHHOM TIEJIH Ot 0 o 2
cojiep KaHus OPUTMHAJIBHOCTD MPOEKTa Ot 0 10 2
NPOEKTHOM PaldOThI | B IIPOEKTE €CTh pa3JeeHNe Ha JIOTHYECKHE YaCTH, Or0pmo?2
KOMIIOHEHTHI, B K&XKJIOM M3 KOTOPBIX OCBEIIAETCS OTACIIbHAS
CTOpOHA pabOThI
€CTh JIM UCCIIEI0OBATEIBLCKUM aclieKT B paboTe Ot 0 g0 2
€CTh JIN Yy PaOOThI IEPCTIEKTUBA PA3BUTHS Or0po 1
KauecTBo WHTepecHas (popma mpoIyKTa IPOeKTa Ot 0 g0 2
NPOAYKTA NPOEKTA | 3aBEPUICHHOCTH 3aMbICJIAa POAYKTa Ot 0 o 2
JIETKO B MCITOJIL30BAaHUH Or0mol
ACTETUYECKAs COCTABJISAONIAS MPOAYKTa Or0po 1
KomnereHTHOCTH UYerkue npeacTaBieHus O LelsX padoThl, O HAPaBICHUSIX Ot 0 g0 2
Y4YaCTHHMKA NpH €€ pa3BUTHS, KpUTHYECKAsl OLIEHKA pabOThI U MOTYYEHHBIX
3amuTe padoThbl pe3yJIbTaToB
(mpe3eHTanum, JIoKJTaTuuK U3BSICHAETCS SICHO, YETKO, MMOHATHO, YMEET Ot 0 mo 2
caiira, 3aMHTEPECOBATh ayUTOPHIO, OOpallaeT BHUMaHKUE Ha
HHG(OPMALMOHHOTIO | TJIaBHBIE MOMEHTHI B paboTe
njiaKara u T.a.)* JlokJ1aiuuK onupaeTcsi Ha KpaTKUE TE3UChI, BHIBOJIBI, Ot 0 pmo 2
o¢pOpMIICHHbIE B IPE3EHTAINH, U PACIIPOCTPAHSIET,
0OBSCHSIET UX ayTUTOPHUH.
Jlokitamuuk BbIEp>Kal BPEMEHHbBIE PAMKHU BBICTYIIJICHUS Or0pno 1
[Ipe3enTanoHHbIi MaTepran 0QOpMIIEH aKKypaTHO, B Ot10 10 1
JIOTUYECKOW MOoCce0BaTeNbHOCTH, 0e3 opdorpadudeckux u
MYHKTYaIMOHHBIX OMIHOOK
JlokJtaquuk cMOT apryMEHTHUPOBAHO OTBETHUTH Ha 3afanHbie | Ot 0 1o 2
BOIPOCHI THOO0 OMPEIeTUTh BOSMOKHbBIE ITYTH MOUCKA
OTBETa Ha BOIPOC (€CJIM BONIPOC HE KacaeTcs
HETMOCPEACTBEHHO MpoaeTaHHoi padoTsl). Ecnu mpoekt
TPYNIIOBOM — TO BOIIPOCHI 33JJal0TCS HE TOJIBKO JOKIATUUKY,
HO U OCTaJbHBIM aBTOPaM MPOEKTA.
UTOro CYMMA BAJIJIOB MAKCH
MYM 37
BAJLJIO
B*

>X<l'IpI/I YCJIOBUH MMPOBCACHUA 3alIUTHI IIPOCKTA.
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OOm1ast o1ieHKa 3a MPOEKT BBHICTABISETCS MIPH BHITIOJIHEHUH BBIIICYKAa3aHHBIX TPEOOBAaHUHN Ha:
e 50-70% (18-25 6amnoB) - orieHka “3”
e 71-85% (26-33 6amna) - onenka “4”
e 86-100% (34-37 GamioB) - onenka “5”

Il. IIpaBua BeicTaBJIEHUS OLIEHOK NP ATTECTAI[UM.

1. Texymass aTrecTauus: BBICTaBIEHUE IOYPOYHBIX OLIEHOK 3@ pAa3JIMYHBbIE BUJbI
JESITEIbHOCTH O0Yy4aroIUXCsl B pe3y/lbTaTe KOHTPOJIS, IPOBOJAMMOM YUYUTENIEM, C YUETOM Beca
BU/JIA 1€ATEIbHOCTH.

2. Tematnueckast aTTecTalMs: OLIEHKA 3a KOHTPOJIbHYIO WK MPOBEPOUHYIO pabOTy MO TeMe
Kypca B COOTBETCTBUU C MPEJIOKEHHBIMU KPUTEPUSIMH.

3. UYerBepTHas/monyrofoBas arrecraiuus. BpIcTaBisercs Ha OCHOBAaHMM OLIEHOK,
MOJIyYEHHBIX OOy4aromMMCs NP TEMaTUYEeCKOW aTTecTalli, U TEeKYIIHX OLEHOK 3a YETBEPTh
(momyroaue) B COOTBETCTBUHU CO CPETHEB3BEIICHHBIM IT0Ka3aTEIIEM.

4. IlpomexyrouHas arrectanus. Omnpenensroniee 3HAYEHHE HMMEET OLIEHKAa YCBOEHUS
MIPOrpaMMHOTO MaTepuana 00y4arolmuMcs Mpu ero KOMIUIEKCHOM MpoBepKe B KOHIIE y4eOHOTO
roja.

5. T'opoBas atrecranus. Omnpenensiercd U3 (PaKTUYECKUX 3HAHUN U yMEHUH, KOTOPBIMH
BlajeeT oOywaromuiici K MOMEHTy €€ BeicTaBieHus. Omnpenensercs Kak cpenHee
apudmeTryeckoe YeTBEPTHBIX (TIOJIYrOI0OBBIX) OTMETOK U IPOMEKYTOUHOM aTTeCTaI|H.

YyebHO-MeTOAMYECKOE U MaTepuanbHO-TeXHUYEeCKoe
oGecnevyeHne obpa3oBaTenbLHOro npouecca

B cocras y‘IG6HO-MeTOI[I/I‘{eCKOFO KOMIIJICKTA IO MaTEMaTHUuKE BXOJAT.

YyeOoHuku
1. Maremaruka: 5 k1. / Buneakun H. 5., )Koxor B.U., UecHokoB A.C. - M.: IIpocBernienue,
2019
2. Maremaruka: 6 k1. / Bunenkun H. 5., XKoxos B.H., Uecnokos A.C. - M.: IIpocBericuue,
2020

MeToanueckas Jureparypa

1. Maremaruka. 5-6 knacc. Coopuuk pabounx mporpamm. ®I'OC / bypmuctposa T.A/ M.:
[Ipocsemienue, 2016

2. Tloypounsie pazpabotku mo marematuke. 5 kinacc. K YMK H.S. Bunenkuna. @I'OC /
ITomosa JI.IL.- M.: BAKO, 2020

3. Maremaruka. 6 kiacc. [Toypounsie paspaborku k YMK H.S. Bunenkuna u ap. ®T'OC/
Brirosckas B.B.-: Bako, 2020 1.

4. OOGyueHue mateMaTHKe B 5-6 kiaccax. Meronudeckoe nocobue k yueonuky H. 5.
Bunenkuna u qp. ®I'OC/ XKoxos B.1- M.: Muemo3uHa, 2020 r.

5. Maremarunueckuii TpeHaxep. 5 knacc. [locodue s yunteneit u yaanxes. @TOC/
Koxor B.1 - M.: Muemo3uHa, 2020 T.

6. Maremarnueckuii TpeHaxep. 6 kiacc. [locobue ast yuureneit u yqammxcs. PLOC/
Koxos B.1 - M.: Muemo3uHa, 2019 r.

7. Maremarnueckue qukTadThl. 5 kaace. PI'OC/ XKoxos B.M - M.: Muemo3suna, 2019 r.
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8. Maremaruueckue qukTanThl. 6 kiaacc. PI'OC/ XKoxos B.1 - M.: Muemo3suna, 2019 r.

9. Maremaruka. 5 kiacc. Jlunakrtudeckue marepuaisl. [Ipaktukym/ UecnokoB A.C.,
Hemkos K.U.- Akanemkuunra/Yueouuk, 2020

10. Matemaruka. 6 xnacc. unakruueckue marepuansl. [Ipakrukym/ YecHokos A.C.,
Hemrkos K.U.- Akanemkuura/Yueounk, 2018

11. Maremaruka. 5 xnacc. Pabouas Tetpans k yaeOnuky H. S. Bunenkuna u ap. ®T'OC (B 2
gactsix)/ Epuna T.M., Epuna M.1O.- Dk3amen, 2017 r.

12. Maremaruka. 6 knacc. Pabouas Terpans k yueonuky H. f. Bunenkuna u np. ®I'OC (B 2
yactsix)/ Epuna T.M- Dx3amen, 2020 r.

TexHuuyeckue cpeacrsa 00y4eHust
B xaGunere MmaremaTrku 000pyI0BaHO OJHO pabodee MECTO MPEMNo1aBaTelis, CHaOKeHHOE
HOYTOYKOM M YCTPOHCTBaAMH BBOJA TEKCTOBOW MH(POPMAIMU U MaHUIYJIHPOBAHUS YKPAHHBIMU
oO0bekTamMH (KJIaBHATypa M MBIIIIb).
Kabunetr maTeMaTHKH KOMIUIEKTYETCS CIAEAYIOMUM TIepupepHTHBIM 000pyTI0BAHUEM
— npuHTep (uepHo-6emoii neyatu, popmara A4);
—  MYJBTUMEIUWHBINA IPOEKTOP, MOICOEANHAEMBIN K KOMITBIOTEPY IPETIO1aBATENS;
— DJKpaH;
— aKyCTHYECKHE KOJOHKHU B COCTaBe pabovero MecTa MperoaBaTes;
HNHuTepHeT pecypcesl
1. Poccuiickuit O6mmeo6pazoBaTenbubiii moptai http://www.school.edu.ru/
2. Bcepoccuiickuiit UnTepuer-nieacoser http://pedsovet.org/
3. Eaunas xoyuteknus udpoBbIx 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/catalog/teacher/
4. ®dectuBanb negarorndeckux uaen «OTKpeITHINA ypok» http://festival.1september.ru/
5. Maremaruka B mkoste http://metodisty.ru/m/groups/files/matematika_v_shkole?cat=32

MpunoxeHune

5 kaace

KontponbHas padorta Ne 1 «HaTtypanbHble 4rciia U KA

KonTponsnas padora Ne 2 «CroxeHHe U BBIYUTaHUE HATYPATbHBIX YHCEID
KonTponsnas padora Ne 3 «CroxeHHe U BBIYUTaHUE HATYPATbHBIX YHUCEID»
KonTtponsnas pabora Ne 4 «YMHOXKEHHE U JielIeHHuEe HATYpaIbHBIX YHUCEID)
KonTtponbnas padora Ne 5 «YMHOXKEHHE U ACTICHUE HATYPAIbHBIX YUCEID»
Kontponbnas padorta Ne 6 «[lmomaau u 00bEMbD»

Kontpomnsnas padota Ne 7 «OObIKHOBEHHBIE IPOOM»

KonTtponsHas padota Ne 8 «OGBIKHOBEHHBIE IPOOH»

KonTtponsnas pabota Ne 9 «Jlecaruunsie qpoou. CrokeHue U BHIYUTaHNUE AECATUYHBIX IPOOeiin
Kontponsnas padota Ne 10 «YMHOXKEHHE U IeTICHUE JECSITUUHBIX APOOeii»
KonTtponsnas padota Ne 11 «YMHOXKEHHE U IeTICHUE JECSITUUHBIX APoOeii»
KonTtpomnsnas pa6ota Ne 12 «MHCTpYMEHTHI IS BHIYUCIECHUN 1 U3MEPEHUI
KonTtponsnas padora Ne 13 «MHCTpYMEHTBI ISl BHIYUCICHUN 1 U3MEPEHUI
[IpomexyTouHas aTTecTanus
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6 xacc

Kontponenas padota Ne 1 «JlemumocTs uncem

Kontponsnas padora Ne 2 «CrnokeHre U BBIYMTaHHE JpoOeii ¢ pa3sHBIMHU 3HAMEHATEIISIMI
Kontponsnas padora Ne 3 «CrnoskeHre U BBIYUTaHUE IPOOEii C pa3HBIMU 3HAMECHATEIISIMI
KonTpomnsnas padora Ne 4 «YMHOXKEHHE U JIeTICHHUE OOBIKHOBEHHBIX JIPOOESii»
KonTpomnsHas padora Ne 5 «YMHOXKEHHE U JIeTICHUE 0OBIKHOBEHHBIX JPOOEii»
KonTpomnsHas padora Ne 6 « YMHOXKEHHUE U JIeJICHUE OOBIKHOBEHHBIX JPO0OCi»
KonTponsnas padora Ne 7 «OTHOLIEHUS U IPOTIOPLIUN»

KonTponsnas padora Ne 8 «OTHOLIEHUS U TPONIOPLIAN»

Kontponbras padota Ne 9 «[lonoxuTenbHbIe U OTPUIIATEIIBHBIC YHCIIa»

Kontponbras padota Ne 10 «CnoskeHre ¥ BRIUUTAHUE TTOJIOKUTEIHHBIX U OTPUIIATEIBHBIX
qucen»

Kontponbnas padota Ne 11 «YMHOKEHUE U JCTICHNE TTOJIOKUTEIBHBIX U OTPUIIATEITEHBIX
qucen»

KonTponsnas pabora Ne 12 «Peiienue ypaBHeHHID»

KonTtponbras padota Ne 13 «Pemenue ypaBHEHHI

Kontponsnas padota Ne 14 «KoopauHaTs! Ha TIIOCKOCTH»

[IpomexxkyTouHas arrecTanus

@D opMBbI IPOMEKYTOYHOM ATTECTALUU:
» WTOroBas KOHTPOJIbHAS paboTa;

» WUTOroBas KOHTPOJbHAs paboTa o Texctam BIIP.
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