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Vaurens Xeuypuaumu Examepuna BaoumoesHa

[Iporpamma pa3paboTtaHa B coOTBeTCTBHH ¢ DeepaIbHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEr0 00pa3oBaHUs

C yueToM aBTOpckoi mporpammbl byaumosud E.A. u ap. Matemaruka. COopHUK
npUMEPHBIX padouux nmporpamm. [Ipenmernas munus «Chepo». 5-9 knace (PI'OC
00O0). — 3 u3a. M.: [Ipocsemienue, 2021.

C Y4ETOM MPMEPHON paboueli mporpaMMbl OCHOBHOTO OOIIETO 00pa30oBaHuUs
«Marematuka» 111 5-9 kiaccoB o01eodpazoBaTeibHbIX opranu3amnuii , ®I'EHY
«MHCTUTYT cTpareruu pa3Butus oopasoBanus PAO»

c yuerom YMK- «Maremaruka. Apudpmetuka. ['eomerpus. 5,6 Kiacco», aBTOPbI
bynumosuu E.A., I'B. Jlopodeer u ap.



1. Tlnanupyemble pe3yJabTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa, Kypca.
5 kiace

HartypajibHble yncaa. [Ipodou. PannonajabHble ynciaa.

VY4eHUK Hay4YHuTCSA:

* IOHUMAaTh OCOOCHHOCTH ACCATUYHON CUCTEMBI CUMCIICHHUS;

* BBIPAXKATh YMCIIA B SKBUBAIIEHTHBIX (hopMax, BbIOMpas Haubosee NOoIXOAAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYallUH;

* CPaBHUBATh U YIIOPAJOYMBATh PALIMOHAIBHBIC YUCIIA;

* BBINOJIHATH BBIYUCIICHUS C PALlMOHAIBHBIMU YACIAMU, COYETasl YCTHBIE U IMCbMEHHBIE IIPUEMBI
BBIUNCJICHUN, IPUMEHEHUE KaJIbKYJIATOPA;

* MCII0JIb30BaTh IIOHATHS U YMEHHsI, CBSI3aHHbBIE C IIPOLIEHTAMH, B XOJI€ PELICHUS
MaTEMaTHYECKUX 3a1a4 U 33134 U3 CMEKHBIX [TPEIIMETOB, BBIIIOJIHATH HECIIOKHBIE
IIPAaKTUYECKHUE PACUYETHI.

VY4eHHK MOIYYUT BO3MOXKHOCTB!

* I03HAKOMUTHCS C MO3ULIMOHHBIMU CUCTEMAMM CUUCIIEHUSI C OCHOBaHUSIMH, OTJIMYHBIMU OT 10;
* YyIIyOHUTb U Pa3BUTh MPEACTABICHUS O HATYPaIbHbBIX YACIAX ;

* HAy4YUTbCS UCII0JIb30BATh NPUEMBI, PAllMOHATU3UPYIOLUE BBIYUCIICHUS, IPUOOPECTH
IPUBBIUKY KOHTPOJIUPOBATh BBIYUCIICHNUS, BBIOMPAst MOAXOSAIIUIN 7151 CUTYaAIH CIIOCO0.

HN3mepenns, npudIHKeHUs1, OLEHKH

YueHuK Hay4uTCs:

* HCIIOJIB30BATh B XOJI€ PELICHMS 3a/1a4 DJIEMEHTAPHBIE IIPEICTABICHMS, CBSI3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BEITMYUH.

VY4eHHK MOIYYUT BO3MOKHOCTB!

* [IOHSATh, YTO YUCIJIOBBIE JaHHBIE, KOTOPbIE UCIOIb3YOTCS ISl XapaKTEPUCTUKH 0ObEKTOB
OKPY’KaIOIIET0 MUPA, SIBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIM.

DJIEeMEeHTBI aIre0pbl

YueHUK HayuuTCs:

* OTIIEpUPOBATh MOHATUSAMH «UHUCIOBOE BBIpAXKEHUEY, «OYKBEHHOE BBIPAXKEHUEY, YIIPOIIATh
BBIpAaXXEHMUS, COZIEprKalllUE CllaraeéMble C OJMHAKOBBIM OYKBEHHBIM MHOXKUTENIEM; padoTaTh €
bopmynamu;

VY4eHUK NOTYyYUT BO3MOKHOCTB!

* HayYUTHCS BBINOJIHATh PE0Opa30BaHMs LENbIX OYKBEHHBIX BBIPAXKEHUH, TPUMEHSs1 3aKOHbI
apu(pMeTHYECKUX IeHCTBUI;

OnucarejbHasi CTATUCTHKA M BEPOSITHOCTH

Y4eHHUK TOTYyYUT BO3MOXKHOCTh HAYUUTHCS:

* pemraTh MpoCTeHIme KOMOMHATOPHBIE 337a91 Ha HAXOXKCHHE YUCIIa 00BEKTOB HIIA UX
KOMOHMHAIINAH.

Haruasinnas reomerpust

YueHuK HayuuTCs:

* pacrio3HaBaTh Ha YepTekKaxX, pUCYHKAX, MOJENSAX U B OKPYKAIOLIEM MUPE MIIOCKHUE U
MIPOCTPAHCTBEHHBIC TEOMETPUUYECKHUE (PUTYPHI;

* MI0JIb30BATHCS A3BIKOM F€OMETPHUH ISl OTIMCAHUS IPEIMETOB OKPYIKAIOIIETO MUPA U UX
B3aUMHOTO PACTIOJIOKCHHUS;

* pacmo3HaBaTh M U300paxkaTh Ha YepTEkKaxX U PUCYHKAX TeOMETpUUIecKre QUTYPBI U UX
KOH(purypamnuu;

* HAXOJIUTh 3HAYCHUSI UTMH JIMHEHHBIX 3JIEMEHTOB QUTYp, IPaayCcHYIO Mepy yriioB oT 0° 1o
180°;

* pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOIbHOIO Mapauieenunena;

* CTPOUTH Pa3BEPTKU KyDOa U MPSIMOYTOILHOTO MapalIeIeIUIe a;

* ONPENENATh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI JIMHEHHbIE pa3Mepbl caMoi (GUTyphl U
HA000pOT;



* BBIYUCIIATH IUIOMIA/Ib IPSIMOYTOJIBHUKA, IPSMOYTOJILHOTO TPEYTOJIbHUKA U IUIOIAIN QUryp,
COCTaBJICHHBIX U3 HUX, 00BbEM MPSIMOYTOJIILHOTO Mapajuiesienunesa.

VY4eHHK MOIYYUT BO3MOKHOCTB:

* HAyYUTHCS BBIUYUCIIATH 00bEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYDP, COCTABICHHBIX U3
IPSAMOYTOJIBHBIX IIapAJIICIICIIUIIEI0B;

* YIIyOHUTb U pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX I€OMETPHUECKUX (pUrypax;

* HAY4YUTHCA IPUMEHATH IIOHATHE Pa3BEPTKU AJI BBITOJIHEHUS IIPAKTUYECKUX PACUETOB.

6 KJjacc

HarypanabHhbie yncia. J[poou. PanmonanbHbie Yucaa

YueHUK Hay4uTCs:

* OIIEpUPOBATh NOHATUSAMU, CBA3AHHBIMU C JIEJTUMOCTBIO HAaTyPAJIbHBIX YHCE;

* BEIP)XKATh YMCIIa B OKBUBAICHTHBIX (popMax, BBIOMpasi HanOoJsee MoIXOAAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTyalluu;

* CpaBHUBATh U YIIOPSAI0YMBATh PALIMOHAIBHBIE YUCIIA;

* BBINOJHATH BBIYUCIICHUS C PAllMOHAIBHBIMHU YUCIAMH, COUETasl YCTHBIE U MUCbMEHHBIE IPUEMBI
BBIUMCJICHUM, IPUMEHEHNUE KATBKYJISITOPA;

* KCIOJIb30BaTh MOHITHUS U YMEHHS, CBI3aHHBIE C TPOIOPIIMOHAIBHOCTBIO BEJIMYUH,
IPOLIEHTaMH, B X0JI€ PELICHHS] MATEMaTUUYECKUX 33]a4 U 33]1a4 U3 CMEXHBIX MPEIMETOB,
BBIIIOJIHSTh HECJIOKHBIE MPAKTUUECKUE PACUETHI.

VY4eHHK IOTYyYUT BO3MOXKHOCTD:

* yriIyOUTh U pa3BUTH MPEACTABICHUS O HATYPAJIbHBIX YHCIIaX U CBOMCTBAaX JEIMMOCTH;

* HAy4YUTbCS UCII0JIb30BATh NPUEMBI, PAllMOHATU3UPYIOLUE BBIYUCIICHUS, IPUOOPECTH
MPUBBIYKY KOHTPOIUPOBATH BBIUMCIICHUS, BEIOUPAs MOIXOASIINN I CUTYallUU CII0CO00.

HN3mepenns, npudIHKeHUs1, OLEHKH

YueHUK HayuuTCs:

* ICIIOJIb30BaTh B XO/I€ PELICHU 3a1a4 JJIEMEHTapHbIE IIPEACTABICHNS, CBA3aHHBIC C
npUOIKEHHBIMY 3HAUEHUSIMU BETMYUH.

Y4eHUK MOIy4YUT BO3MOKHOCTD:

* TIOHSATH, YTO YUCJIOBBIE JaHHBIE, KOTOPbIE UCIOIb3YIOTCS JIs XapaKTEPUCTUKH 0ObEKTOB
OKPY’KaIOIIET0 MUPA, SIBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIM.

DJIEeMEeHTBI aJIre0pbl

YueHuK HayuuTCs:

* OTIEpUPOBATh MOHATUSAMH «UHUCIOBOE BBIPAXKEHUEY, «OYKBEHHOE BBIPAXKEHUEY, YIIPOIIATh
BbIpaXKeHUsl, paboTaTh ¢ hopmynamu;

* peraTh JUHEWHbIE YPaBHEHUS C OJHOM MepeMeHHOMH;

* IOHUMAaTh YpaBHEHHE KaK Ba)KHEHUIITYI0 MATEMaTHYECKYIO MOJIEJIb I OMMCAHUS U U3YUECHHUS
pa3sHOOOpa3HBIX peabHBIX CUTYAIMi, PeIIaTh TEKCTOBBIE 33/1a4H alNredpanyecKuM METOI0M;
* IOHUMATh U IPUMEHSITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIIEHHEM
HEPaBEHCTBA, B MPOCTEHIINX CITydasix.

VY4eHHUK NOTYyYUT BO3MOKHOCTB!

* HayYUTHCS BBINOJIHATE PEOOpa30BaHMsI LENbIX OYKBEHHBIX BBIPAXKEHUH, TPUMEHSS1 3aKOHbI
apupMeTHYeCKUX IeHCTBU;

* OBJIQJICTh IPUEMAMHU PELICHHs YPAaBHEHUIA; IPUMEHSTH anmnapaT ypaBHEHHUH /Ui peleHus
Pa3HOOOPAa3HBIX TEKCTOBBIX (CIOKETHBIX) 3a/1a4.

OnucarejibHasi CTATUCTHKA U BEPOSITHOCTb.

VY4eHUK MOoJyuuT BO3MOXHOCTh HAYUUTHCS:

* HAXOJIUTh BEPOSATHOCTD CIIYYaHOTO COOBITHS B MPOCTEHIINX CITydasix;

* pemiath MpocTeime KOMOMHATOPHBIE 331a4l Ha HAXOXKICHHUE YHClia O0BEKTOB MU X
KOMOHMHAIIUI ¢ UCTIOJIb30BaHUEM MpaBUiIa MPOU3BEACHHUS.



Harasignasi reomeTpust

VYdeHUK Hay4IHUTCS:

* pacmio3HaBaTh HA YePTEkKaX, PUCYHKAX, MOJICTISIX U B OKPYKAIOIIEM MUPE ILIOCKUE U
POCTPAHCTBEHHBIC T€OMETPUYECKHE (DUTYPBI;

* MOJTH30BATHCS SI3BIKOM T€OMETPHH ISl OTUCAHMS PEAMETOB OKPYKAIOIIETO MUPa U UX
B3aWMHOTO PACIIOJIOKCHHS,

* pacmo3HaBaTh M U300pakaTh HAa YEPTEKAX U PUCYHKAX T€OMETPpUUECKUE QUTYPBI U X
KOH(purypamnuu;

* HAXOJIUTh 3HAYCHHUSI UTMH JTMHEWHBIX SJIEMEHTOB (QUTYD, TPaTyCHYIO Mepy yriioB ot 0° 1o
180°;

* BBIYMCIIATH TUIOIIAAb Kpyra, 00bEM miapa.

YYeHHK TIOTYYUT BO3MOXKHOCTH:

* YIIIyOUTh U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYPAX.

[IporpamMma o0ecneYnBaAET JOCTHIKEHHUE CAEAYIONINX PE3YALTATOB OCBOEHHUS

00pa30BaTEeILHON IPOrPaMMEI OCHOBHOI'O 00IIEr0 00pa3oBaHMS:
JTuunocmmuuie pe3yibmamol OMpPaxz3carom, 6 MOM HUcie 6 Hacmu:

1. Ilampuomuueckoe eocnumanue:
MIPOSIBJICHUEM HMHTEpEca K IPOILIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHUICKON MaTEMATHYECKOM
IIIKOJTBI, K MCITOJIb30BAHUIO 3THX JOCTH)KCHHUN B IPYTUX HayKaxX M MPUKIIATHBIX cepax.

2. [padxcoanckoe:
TOTOBHOCTBIO K BBITIOJIHCHHIO 00SI3aHHOCTEH TpaXkIaHMHA M peaTu3alliK €ro Mpas,
MIPEICTABICHUEM O MaTEeMAaTUUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakKAaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K
00CYX)ICHUIO STUYECKUX TIPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX NPUHIUIIOB B JE€ATEIbHOCTH YUEHOTO.

3. Jlyxosno-upascmeeHnnoe socnumatnue:
OpHUEHTAIINS Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYaIUsX HPAaBCTBEHHOTO BBHIOODA,
TOTOBHOCTB OIIEHHWBATH CBOE MOBEJICHNE U TTOCTYIIKH, TTOBEJICHHUE U MOCTYIKU JPYTUX JIFOJICH ¢
MO3UILIMA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;
AKTHUBHOE HETPUITHE aCOIUATBHBIX IMOCTYMKOB, CB0O00/Ia 1 OTBETCTBEHHOCTH JIMUHOCTH B
YCIIOBUSX UHIUBUYaTHLHOTO U OOIIIECTBEHHOT'O TPOCTPAHCTBA.

4. Dcmemuueckoe socnumanue:
CIOCOOHOCTBIO K AMOIIMOHATBHOMY M ACTETHYECKOMY BOCTIPUATHIO MATEMAaTUYECKIX 00BEKTOB,
3a/1a4, peleHui, pacCyKIeHUH; YMEHUIO BUICTh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B

UCKYCCTBE.
5. Qusuueckoe socnumanue, GopmMuposanue Kyibmypvl 300P06bsi U IMOYUOHATILHO2O
bnazononyyus.

TOTOBHOCTBIO IPUMEHSATH MATEMaTHICCKUE 3HAHUS B HHTEPECAX CBOETO 370POBbS, BEICHUS
3JI0pOBOTO 00pa3a >KM3HHU (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHIATUN U OTIbIXA,
peryJsipHas
dbuznueckas akTUBHOCTH); C(HOPMHPOBAHHOCTHIO HABBIKA pedIeKcruu, TPU3HAHUEM CBOETO MpaBa
Ha ONMTMOKY W TaKOTO K€ TpaBa JPyroro 4ejIoBeKa.

6. Tpyoosoe éocnumanue:
YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX 33]1a4 MaTeMaTHICCKOM
HANPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOTo 00pa30BaHUs Ha MPOTSHKEHUU BCEi
KHU3HU JIJIS yCIIeNTHON TPO(EeCCUOHATBLHOM NeATSIIbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM U TTOCTPOCHUEM UHAMBUAYAIBHON TPAeKTOpUU 00pa30BaHUS U
YKU3HECHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MMOTPEOHOCTEH.

1. Dxonosuueckoe socnumanue:



OpHEHTAIMEH Ha MPUMEHEHHE MaTEeMAaTHUYEeCKUX 3HAHUN ISl peIIeHUs 3a1a4d B 00J1acTH
COXpaHHOCTI/I Opr)KaIOIJ_Ief/'I Cpe,[[I:I, HJIaHI/IpOBaHI/IH HOCTyHKOB 1 OLICHKU UX BO3MOXHBIX
OCJIENCTBUN JUIA
OKPYXKArOIIeH CpeJibl; 0OCO3HAHUEM TII00ATBHOT0 XapaKTepa IKOJIOTHYECKUX MPoOIeM U Iy Tei
WX PEIICHUS.

8. [ennocmu nayuno2o nosHanus:
OPHUEHTAIIMEH B ICSITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTaBICHUN 00
OCHOBHBIX BaKOHOMepHOCTSIX pa3BI/ITI/IH YCJIOBCKaA, HpI/IpOI[BI nu O6H.[CCTBa, IIOHNUMAaHHUEM
MaTeMaTHYeCKOW HayKH KakK c(hepbl UeJTOBEYECKOM JACSITEIIBHOCTH, ITAIOB €€ pa3BUTHS U
3HAYUMOCTHU IJIA pa3BI/ITI/I$I OUBHUIJIIN3allUM, OBJIAACHUCM SA3BIKOM MAaTCMAaTHUKHU U MaTeMaTHQGCKOI;'I
KYJbTYpOH KaK CpEJICTBOM ITO3HAHKS MUPA; OBJIAJICHUEM MTPOCTCHIIIMMHI HAaBbIKAMU
HCCIICIOBATEIILCKOM IeATESIILHOCTH.

JIuunocmuvie pezynsmamel, 0becneuusaruue adanmayuio 00y4arOuezocs K
UBMEHAIOUWUMCA YCTLOBUAM COUUATbHOU U RPUPOOHOU CPeObl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHUSIX HEOIPEACIIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO ISSITEIbHOCTD, B TOM YHCIIE YMCHUE YUUTHCS Y APYTHX
JrO/Iel, MPUOOpPETaTh B COBMECTHOM JIEATCIbHOCTH HOBBIC 3HAHHS, HABBIKM U KOMITETCHIIUU U3
OIbITa JPYTHX;

HEOOXO0IMMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM YKCIIe POPMYIIUPOBATH HJICH,
HOHSTHS, TUIIOTE3bI 00 00BEKTAX U SBJICHHUSX, B TOM YKCJIe PaHEe HE U3BECTHBIX, OCO3HABATh
TeUITUTHI

COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHC;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYHO CUTYAIIUIO KaK
BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTHPOBATH MPUHUMAEMbIC PELICHUS U ACHCTBHS,
(bopMyIHpPOBaTH U OIICHUBATH PUCKHU M MTOCICACTBUS, (OPMUPOBATH OIIBIT.

B MemanpeomMenHom HANIPABJIEHUH

e OCOOCHHOCTH JIECATHYHON CUCTEMBI CUUCIICHUS;

e Ha3BaHUS PSIOB U KJIACCOB;

e TEPMHUHBI «IIPUOIMKEHHOE 3HAUCHHUE C HETOCTATKOMY, «ITPUOIMKEHHOE 3HAUCHHUE C
M30BITKOM»; «CTEIICHb YHCIIa», «OCHOBAHHUE CTETICHN), «II0OKa3aTeIb CTETICHI

e  Kak CBSI3aHBI MEXKIY COOOH JAEMCTBUS CIOKEHUS U BHIYMUTAHUS, YMHOXKCHHSI U JICIICHUS;

e TIEPEMECTHUTENIBHOE U COUYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKCHHUS,
pacupenenuTeIbHOE CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO CIIOKEHUS;

e UTO TAKOE «JICTUTEIbY, KKPATHOEY», B3AUMOCBSI3h MEXKITY HUMH,

e o6Oo3nauenuss HO/l(a;B) u HOK (a;B);

e  OMpEeTeHUE MPOCTOTO YHCIIA;

e TPU3HAKM JIeTUMOCTH Ha 2, Ha 5, Ha 10, Ha 3 u Ha 9;

e  YTO O3HAYAIOT 3HAMEHATENh M YUCIUTENH ApO0H;

e TMpaBuWiIa CIOXKEHUS, BBIYUTAHUS, YMHOXKEHHS U JeNIeHUs ApoOeli ¢ OMHAKOBBIMU U
Pa3HBIMU 3HAMEHATEISIMU;

B NPeOMEemHoM HANIPABJIECHUMN:

e pa3nIMYaTh BUBI TUHUI U YTJIOB;

e TMPOBOJUTH U 0003HAYATH MPSAMYIO, JIy4, OTPE30K, JIOMAHYIO;

e CTPOUTH OTPE30K 33JIaHHOM JUTMHBI, YTOJI 3aJIaHHON BETUYMHBI, OMCCEKTPUCY YTIIa;
paBHOOEAPEHHBIN TPEYTOIBLHUK MO OOKOBBIM CTOPOHAM U YTy MEXKIY HUMH,
MPSIMOYTOJIbHUK Ha HEJTMHOBAHHOMW OyMmare ¢ moMOIIbI0 YePTEKHBIX HHCTPYMEHTOB;
HAXOAWTh UTMHY OTpPe3Ka U BEIMUUHY YTIJIa;

e Ppacmo3HaBaTh OKPYKHOCTh, MHOTOYTOJIBHUKH, IWIUHAP, KOHYC, IIap, MHOTOTPAaHHUKH;
MPOBOANTH OKPYKHOCTh 33JaHHOTO Painyca; H300pakaTh MHOTOYTOJIBHUKHU C
3aJIaHHBIMU CBOMCTBAMHM, BBIYUCIISITH IEPUMETP MHOTOYTOJIbHUKA;

e MEPEXOAWTH OT OJHUX CAUHUIl U3MEPEHHUS K IPYTUM €IMHUIIAM, BBIOUPATH TIOIXOISIIIHE
€IMHUIIBI I3MEPEHUS B 3aBUCHUMOCTH OT KOHTEKCTA 3aJ1a4H;

e MPEACTaBIATH HATYPAIBHOE YUCIIO B BUAEC CYMMBI Pa3psIHBIX CIaraeMbIX:




e YHUTATh W 3aMKCHIBATh HATYpaJbHbBIC YUCIA, a TAK)KE YMCIIA, 3alIMCAHHBIE PUMCKUMU
dpamu;

e CpaBHUBATH U YIOPSIOYMBATH HATYypaJbHbIC YHCIIA U APOOH; YNTATh U 3aITUCHIBAThH
JIBOMHBIE HEPABEHCTBA;

e  HW300pakaTh HaTypaJIbHBIE YHCIIA HA KOOPIMHATHOMN IIPSIMOIA;

e  OKPYIJISITH HATYpaJbHBIC YKCIA 10 YKA3aHHOTO pa3ps/ia, MOSICHSS [IPU 3TOM CBOU
JIEHCTBHS,

e  BBINOJIHATH apuPMETHUECKUE ACUCTBUS C HATYPAIbHBIMH YUCIIAMU, HAXOAUTh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUW, YCTAHABIMBAS MOPSIOK BBIIIOJHEHUS ICUCTBUI;

e  HAXOJUTh HEM3BECTHOE YMCJIO B PABEHCTBE HAa OCHOBE 3aBUCUMOCTHU MEXKIY
KOMIIOHEHTaMH JCHCTBU;

e  BO3BOJUTH HATYPAJIBbHOE YHUCIIO B HATYPAIbHYIO CTEIICHB;

e pelIaTh HECJOXKHBIEC TEKCTOBBIE 33/1a4l apU(PMETHISCKUM METOAO0M; peliaTh HECIOKHbIE
apudmMeTHUeCKre 3a]a91 Ha JIBIDKCHUE; HA YaCTH U YPABHUBAHKC,

e MPEICTaBJISITH IPOU3BEACHUE HECKOJIBKUX PABHBIX MHOKUTEJIEH B BUJIE CTEIICHU C
HATypaJIbHBIM TTOKa3aTesieM;

e  HCIIOJIb30BaTh CBOMCTBA CIIOKEHHUS U YMHOXKCHHS IS TPe0Opa30BaHMS YHCIOBBIX
BBIPAKECHMI;

o gaxoauts HOK u HO/I;

e HAXOJUTh APOOb OT BEIIUYUHBI;

e COOTHOCHUTH APOOH M TOYKH HAa KOOPJAWHATHOM TIIOCKOCTH;

e  COKpaImarh ApoOH, IPUBOJUTH K HOBOMY 3HAMEHATEIIO, K O0IIeMYy 3HAMEHATEITIO;

e  BBIICIATH LIETYIO YaCTh U3 HEMIPABUILHOMN APOOH U MPEACTABIATH CMEIIAHHOE YUCIIO B
BUJIC HETIPABUIILHOM 1po0H;

e AHAIM3WPOBATH TOTOBBIC TAOIHUIILI M TUATPAMMBIL;

e 3aIOJHATH HECIOXKHBIE TAOIUIIBI, CIIEAYsI HHCTPYKIIUH.

1. COAEP KAHUE KYPCA MATEMATHKMU 5-6 KJIACCOB

Apudpmernka

Harypanbnsie uncna. Hatypanshsiii psia. Jlecarnynas cucrema cunuciaeHus. ApupmeTnieckue

JecTBUS C HaTypalbHbIMU yuciamMu. CBOMCTBa apudMeTHUecCKuX JecTBUI.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

YucnoBsle BBIpaXEHMsI, 3HAUEHUE YNCIIOBOTO BeIpaxkeHUs. [lopanok AeficTBHI B UNCIIOBBIX

BBIPAXXEHUX, UCIIOJIb30BaHUE CKOOOK. Perienre TeKCTOBbIX 3a/1a4 apu(pMETUIECKUM CIIOCOOOM.

Jennrenu n kpatHsle. CBOMCTBA U MPU3HAKK JEIUMOCTH. [IpocThie n cocTaBHbIE UnCIa.

Paznoxxenne HaTypanbHOIO 4Kcia Ha IPOCThIE MHOXKUTENH. [leieHne ¢ OCTaTKOM.

Hpobu. O6sikHOBeHHAs ApoOb. OcHOBHOE CBOMCTBO 1po6H. CpaBHEHHE OOBIKHOBEHHBIX APOOEii.

Apudmernueckue NeicTBHUS ¢ 0OBIKHOBEHHBIMU Ipo0simMu. HaxoxaeHune yactu OT Leoro u

LIEJIOTO TI0 €r0 YacTH.

Hecstuunas 1poOb. CpaBHEHUE NECATUYHBIX IpoOeil. ApupmeTrnueckue JeiCcTBUS C

necaTUIHbIMU Jpobsmu. [IpencraBnenue qecaTUYHON 1poOH B BUe OOBIKHOBEHHON APOOH U

OOBIKHOBEHHOH B BUJIE JECITUYHOM.

ITporeHThI; HaXOXACHHUE IPOLIEHTA OT BEJIMUMHBI U BEJIMUUHBI 110 €€ MPOLEHTy. OTHOILIEHHE;

BbIpaXCHHE OTHOLIEHUS B MPOIICHTAX.

Pemenune TekcTOBBIX 33124 apu(METHUECKHM CIIOCOOOM.

Panmonaneueie yncina. [logokuTenbHbIe U OTpULIATENIbHBIE YUCIa, MOAYJIb YUciIa. MHOXECTBO
m

LENbIX Yncesl. MHOXKECTBO PallMOHATBHBIX YHCEN; PAMOHATBLHOE YHMCIIO Kak oTHoeHue 47

rzie m — 1eNloe Yucio, n — HaTypayibHoe. CpaBHEHUE pallMOHATIBHBIX yKced. ApudmMernueckue
JeMCTBUS C pallMOHATBHBIMU yuciaMi. CBOMCTBa apu(pMeTHUeCKUX JeCTBUI.

Koopaunarnas npsimasi; n300pakeHHe Ynuce TOUKaMH KOOPAUHATHOM TPSIMOM.

W3mepenusi, npuOIKeHNs, OLeHKU. EqMHAIIBI n3MepeHus [UTMHBIL, 101, 00bEMa, MacChl,
BpeMeHH, cKopocTu. [IpubmmkénHoe 3HaueHue BearuuHbl. OKpyTieHne HaTypallbHbIX YUCEN U
necaTUYHbIX ApoOeil. [Tpukuaka 1 orieHKa pe3yabTaToOB BHIYNCICHUH.

JJIeMeHTBbI aJredpbl



Hcnonbs3zoBanne OykB 1711 0003HAUCHUS YMCEI, IS 3alUCH CBOMCTB apU(PMETHIECKUX
neiictBuii. bBykBeHHble BeIpaskeHUs. YnciaoBoe 3HaUeHne OyKBEHHOTO BeIpaskeHHs. JlomycTuMble
3HayeHUs OyKB B BHIPAXKEHUU.

HEH3BECTHBIX KOMIIOHEHTOB apu(PMeTHUeCKUX AeiicTBUl. [IpuMepsl peleHns TeKCTOBBIX 3a/1a4
C IOMOILBIO YPAaBHEHUM.

JlexapToBbl KOOpAMHATEI HA IUIOCKOCTH. [locTpoeHNe TOUKH 110 KOOpPAXHATAM, OIIPEIEIICHHE
KOOPJIMHAT TOYKHU Ha TIOCKOCTH.

OmnucarenbHas ctatucTuka. Komounaropuka

[IpencraBienue JaHHBIX B BHJIE TAOIUI], TUArpaMM.

Pemenne koMOMHATOPHBIX 33124 IEPeOOPOM BaAPHUAHTOB.

Harasinnasi reomerpust

Harnsaneie npencrainenus o purypax Ha IUIOCKOCTH: TpsiMast, OTPE30K, Iy, Yroil, JoMaHas,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT, YETBIPEXYTOJIbHUK, IPIMOYTOJIBHUK, KBAIpaT.
TpeyronbHUK, BUIb TPEYroabHUKOB. [IpaBuibHbIE MHOIOYTOIBHUKY. 300pakenue
reoMerpuueckux Guryp. Bzaumaoe pacrnonoxeHue IByX IpsIMbIX, TBYX OKPYKHOCTEH, MPSMOii
U OKPY>KHOCTH.

Jnuna orpeska, tjomanoil. [lepumerp MHOTOYTONBHUKA. EqUHUIIBI U3MEpPEHUS JUIUHBI.
W3mepenue JUIMHbI OTPE3Ka, IOCTPOEHUE OT PE3Ka 3aJaHHOW JUINHBI.

Bunsl yrnos. I'pagycHas mepa yria. M3mMepenue u nocTpoeHue yrioB ¢ IOMOIIBIO
TpaHcnopTupa. buccekrpuca yria.

[TonsTre momaau GUrypsl; eIMHUIBI U3MepeHust momaau [lnomanb npsMoyroiabHUKa,
kBagpata. [Ipubmmxéanoe n3Mepenune mwiomany Guryp Ha kierdatoi Oymare. PaBHoBeMKHEe
burypsl.

Harnsaanelie npencraBiaeHus 0 IPOCTPAHCTBEHHBIX GUIypax: Ky0 mapaienenumne, npu3ma,
nupamua, map, chepa, konyc, nwinaap. M3oo6paxenue npoctpaHcTBeHHbIX puryp. [Ipumepst
ceueHuil. MHororpanHuku. [IpaBriibHble MHOTOTrpaHHUKU. [IprMeps pa3BEpTOK
MHOT'OIPAaHHUKOB, UJIMHAPA U KOHYCA.

[Tonsitne 06béMa; enuaUIIBI 00BbEMA. OOBEM MPSIMOYTOJIBHOTO MapasuieienuIesa, Kyoa.
[Tonsitue o paBenctBe Guryp. LlenTpansHas, oceBas u 3epKanbHas cuMMeTpun. M3o0paxenre
CUMMETPUYHBIX (QUTYP.

Jloruka u MHOKeCTBa

MHO0k€eCTBO, 37IEMEHT MHOXKECTBA. 3aJJaHl€ MHOKECTBA [IEPEUNCIEHUEM JIEMEHTOB,
XapaKTepUCTHUECKUM CBOMCTBOM. CTaHIapTHHIE 0003HAUEHUS YHCTIOBBIX MHOXKeCTB. [TycTtoe
MHO’KECTBO U ero o0o3Hadyenus. [lonmHoxecTBo. OObeAMHEHNE U TIEPECEUEHUE MHOKECTB.
NnnrocTpanust OTHOIEHUH MEXIy MHOKECTBAMU € IOMOILBIO Auarpamm Diiniepa-BeHHa.
IIpumep u KOHTpIIpUMED.

Conep:kanue y4eOHOI0 nmpeaMera mo Kjiaccam
S kaace (170 1)

1. Jlnuum (9 4)
JIvHMM Ha IIOCKOCTH. 3aMKHYThIE M HE3aMKHYThI€ TUHUHU. CaMonepeceKaromuecs JIMHUY.
[Ipsimast, oTpe3ok, jiyd. Jlomanas. J[nmuHa oTpe3ka, MeTpUiYecKue eAMHULbI ITUHBI. OKPYKHOCTb.
[TocTpoenue koHpUTYpaIuii U3 IPSMOH, €€ YacTel, OKPY>KHOCTH Ha HEJIMHOBAHHOU U
KJIeT4aToi Oymare.
OCHOBHBIE 1IENIN - Pa3BUTh MPEJCTABICHUE O JIMHUAX Ha IUIOCKOCTH U IMTPOCTPAHCTBEHHOE
BOOOpaKEHUE YUAIIUXCS, HAYIUTh U300paxaTh MPSMYIO U OKPY>KHOCTH C TIOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB.
2. HatypajabHble unciaa (12 4)
[ecsatnunas cucteMa cuucieHus. Pumckas Hymepanuys Kak NpuMep HEMO3ULMOHHOW CHCTEMBI
cuncnenusi. Harypaneusiii paa. M300paxkeHne HaTypaqbHBIX YUCET TOYKAMU Ha KOOPAMHATHON
npsmoii. CpaBHEHUE HATypabHbIX yncesn. OKpyTJIeHUE HATypaJIbHBIX YHCEI.
Pemenne koMOMHATOPHBIX 3334 IEpeOOPOM BCEX BO3MOKHBIX BAPHAHTOB.
OCHOBHas LI€JIb - CUCTEMATU3UPOBATh U PA3BUTh 3HAHUS YUAIIMXCA O HATYypaIbHBIX YUCIIAX.
3.leiicTBHUsI ¢ HATYPAJBHBIMH YncaaMu (21 4)



ClokeHune HaTypaJIbHBIX YMCEIT; CBOMCTBO HYJIS NP CI0KEHUU. BriunTanue kak qericTBue,
o0OpaTHOE CII0)KEHHI0. Y MHOKEHUE HAaTYpaJIbHBIX YHCEN; CBOWCTBA HYJIS U €IUHULIBI IPU
YMHOXXEHHH. JlenieHne kak aeicTBre, 00paTHOEe YMHOXKEHHIO. Bo3BeieHHE uncia B CTENEHD C
HaTypaJIbHBIM TTOKa3aTesieM. Borunciienre 3HadeHui YMCIIOBBIX BHIPAXKEHU; TOPSIOK
nercTBuid. Pemenne 3a1au apuMeTHYECKUM METOJIOM.
OcHOBHas 11€JIb - 3aKPENUTh U PA3BUTh HABBIKU BBITIOJIHEHUS ICUCTBUM C HATYpPaTbHBIMU
YHUCJIaMHU.

4 Ucnosib30BaHMe CBOWCTB JeiicTBUi Mpu BbIyucaeHusax (10 1)
[TepemecTuTeNnbHOE M COUYETATEIHHOE CBOMCTBA CIOKEHUS M YMHOKEHUS; IpeoOpazoBaHue
CyMM U Npou3BeAeHul. PactipenenureabHoe CBOMCTBO YMHOKEHHUSI OTHOCUTEIBHO CIIOKEHUS;
BbIHECEHHE OOIIero MHOXKUTENS 32 CKOOKU. [IpuMepsl palinoHalbHbIX BhIUKCIeHUH. Pemenne
3a/1a4 apu(hMETUIECKIM CIIOCOOOM.
OcHoBHas 11€7b - ¢hOPMHUPOBATh HAYAIBHBIE HABBIKH [IPEOOPA30BAHUS BHIPAKEHUI.

5.¥Yriabl 1 MHOTOYroJibHUKH (9 4)
VYromn. [psmoii, ocTpsii, Tymoil yriel. U3MepeHue u mocTpoeHue yrioB ¢ MOMOIIbIO
TpaHncnoptupa. JIoMaHbie 1 MHOTOYTOJIbHUKU. BeITykiibie MHOTOyroJibHUKH. [lepumeTp
MHOTOYrojbHUKa. OCHOBHBIE 1I€TTH - TO3HAKOMUTH C HOBOM reOMeTpHuecKor GUrypou - yriom,
HOBBIM U3MEPUTEIBHBIM HHCTPYMEHTOM - TPAHCIIOPTHPOM, Pa3BUTh U3MEPHUTEIILHBIC YMEHUE,
CUCTEMAaTU3UPOBATh MPEICTABICHUS O MHOTOYTOJIbHUKAX.

6. lexumocTthb unces (16 4)
Jenutenu u KpaTHbIE YKCIIa; HAUOOJIBIINNA OOIIMIA IETUTENh U HAMMEHbBIIIEe 00I1Iee KpaTHOE.
[TpocTeie u cocTaBHbIe yncia. PaznojkeHue nciaa Ha MPOCThIe MHOKUTENH. JleTuMOCTh CyMMBI
u ipousBenenus. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM; pa3OueHue
HATYpaJIbHBIX YHCEI Ha KJIACCHI [10 OCTaTKaM OT JeJICHUSI.
OcHoBHasl L1€JIb - T03HAKOMUTh YYaIllUXCsl C IPOCTEHIIMMHU MTOHATUSIMU TEOPUN JEIUMOCTH.

7. TpeyrojbHUKHU U 4eTbIpeXyroabHuku (10 u)
Tpeyronbauku 1 ux Buabl. [IpsMoyronsHuk, kBajapar. PaBenctso guryp. [Tnomane
IPSIMOYTOJIbHUKA, €AUHULIBI TUIOIIA IH.
OcHOBHBIE 11€JIU - TO3HAKOMUTH yUalIMXcs ¢ Kilaccudukaiuei TpeyroJbHIKOB 110 CTOPOHAM U
yTilaM, CBOMCTBaMU IPSAMOYTOJIBHUKA U €r0 AMArOHaJIEH, HAyYUTh CTPOUTH NPSMOYTOJbHUK Ha
HEJIMHOBaHHOM Oymare, copMHpoOBaTh MOHATUE PaBEHCTBA QUTYD, IPOJOIKUTH POPMUPOBAHUE
METPUYECKUX NPEACTABICHUM.

8. Ipodu (19 u)

[TpencraBiaenue o ApoOH Kak criocoOe 3arucu YacTu BeNUYUHbI. [IpaBUIbHbIE U HENPaBUIIbHBIE
npobu. M3o0pakenne npodel ToukaMu Ha KOOpIAMHATHOM TpsiMoii. OCHOBHOE CBOMCTBO APOOH.
Coxpamienue apobeil. [lpuBenenune npobu k HoBoMy 3HameHareno. CpaBHeHHE ApoOeil. 3anuch
HATYpaJIbHOTO YKCiia B BUAE JPOOH.
OcHOBHBIE 11e7H - CHOPMHUPOBATH Y yUAIIUXCSA MOHATHUS APOOH, TO3HAKOMHUTH C OCHOBHBIM
CBOMCTBOM JpoOU U MPUMEHEHUEM €ro s peoOpa3zoBaHus ApoOei, HaydUTh CPaBHUBATh
IpooH.

9. eiicTBus ¢ podsimu (35 u)
Crnoxenue u Beruntanue apoOeil. CMmerannas Apo0b; MpeacTaBIeHUEe CMEIIaHHONW ApoOu B BUJIE
HEIPaBUIBLHOMN U BBIJICTICHUE 1110 YaCTH YHCIIa U3 HETPABWIBHON ApOoOH. Y MHOKEHHUE U
neneHue apo0eit; B3auMHO-00paTHbIe 1poou. HaxoxaeHne yacTu 1esnoro v 1eaoro mo ero
yactu. Pemenue 3anad apupMeTH4eCKIM CIIOCOOOM.
OcHoOBHas 11eJ1b - BBIpa00TaTh MPOYHbIE HABBIKU BBHIITOJHEHUS apu(METHUECKUX ACUCTBUI ¢
OOBIKHOBEHHBIMHU JPOOSIMH.

10.Muororpansuku (11 4)
Muororpanauku. [Ipsmoyronbasiii napaymenenunes. Kyo6. [Tupamuna. Pazseptku
MHOTOTPaHHHKOB.
OcHoBHasl 1I€JIb - Pa3BUTh IPOCTPAHCTBEHHBIE MPEICTABICHUS YUAIIUXCsl ITyTEeM OpraHU3aluu
pa3sHOOOpa3HOM EATENFHOCTH C MOJICIIIMA MHOTOTPAaHHUKOB M X U300paKEHUSMH.
11. Ta6auubl u gAuarpaMmmsl (9 4)



Yrenue Tabauil ¢ AByMs BxojamHu. Vcmonp30BaHue B TAOIUIIAX CIICIIUATEHBIX CHMBOJIOB U
o0o3Hauenuii. Ctonbuareie Auarpammsl. [Ipocreiimume npuemsl cOopa 1 npeacTaBiIeHUs
uHpopmanuu.

OcHoBHas 11eTb - ¢HOPMHUPOBATH YMEHUE H3BJICKATh HHPOPMAITUIO U3 HECIOKHBIX TAOIHUIl U
CTOJIOYATHIX TUATPAMM.

12. lloBTOpeHue Kypca (94.)

6 kJaacc (170 4)

1. JApo6u u npoueHTsI (20 1)
[ToBTOpeHue: nMoHsTHE IPOOU, OCHOBHOE CBOMCTBO IPOOH, CPAaBHEHHE U YIIOPSAA0UUBAHUE
npo0Oeit, mpaBuiia BHIIOTHEHUS apu(METHYECKIX AeHCTBHM ¢ 1podsimu. [IpeoOpa3oBanue
BBIPa)KEHUI ¢ IOMOIIBI0 OCHOBHOT'O CBOICTBa ApoOu. PelieHne 0OCHOBHBIX 3a/1a4 Ha IPOOH.
[Tonstue nponenta. Haxoxaenue npoueHTa ot BenuyuHbl. CTon0uaThie IuarpaMMbl: YTCHHE U
nocrpoeHue. Kpyrosble n1uarpaMMel.
OCHOBHBIE 1IeTTH - CHCTEMATH3UPOBATh 3HAHHS 00 OOBIKHOBEHHBIX JPOOSX, 3aKPENHUTh U Pa3BUTh
HaBBIKU JEWCTBUI ¢ OOBIKHOBEHHBIMH JIPOOSIMU, TO3HAKOMUTD YUAIIUXCSl C TOHITHEM
IIPOLIEHTA, a TAKXKE pPa3BUTh yMEHHUE pabOTaTh C JUarpaMMaMH.

2. IIpsiMble HA MJIOCKOCTH U B mMpocTpaHcTBe (7 1)
Ilepecekaromuecs npsimele. BepTukanbsHble yIiibl, UX CBOKWCTBO. [lapaienbHble npsMsle.
ITocTpoeHne napayuleabHbIX U NEPIEHAUKYJIIIPHBIX NPAMBIX. [IpuMeps! napauieabHbIX U
NEePIEeHIUKYIISIPHBIX IPSIMbIX B OKpYXkatolieMm Mupe. PacctosiHue Mexay 1ByMsl TOUKaMH, OT
TOYKH JI0 NPSMOM, MEXy IBYyMs IapaJUIEIbHBIMU IPSIMBIMU, OT TOYKH JO IIJIOCKOCTH.
OcHOBHBIE 1I€JIU - CO3/1aTh Y yUaIUXCsl 3pUTeNIbHbIE 00pa3bl BCEX OCHOBHBIX KOH(UTYpaIHii,
CBSI3aHHBIX C B3aMMHBIM PACIIOJIOKEHUEM JBYX MPSAMBIX Ha INIOCKOCTH U B IPOCTPAHCTBE,
c(opMHPOBATh HABbIKM IIOCTPOEHUS NAPAJUIETbHBIX U MEPIEHANKYJIISPHBIX IPSIMBIX, HAYUYUTh
HaXOAUThb PACCTOSHUE OT TOUKH JI0 MIPSAMOM, MEXY IBYMs MapajIeIbHBIMU IPSIMBIMHU.

3. JecsaiTnunbie Apodu (9 1)
Hecaruunas 3anuch qpodeit. [IpencraBneHre 0ObIKHOBEHHON ApOOH B BUJE JECATUYHON U
JECSITUYHOM B BU/I€ OOBIKHOBEHHOMW; KpUTEpUil 00paTUMOCTH OOBIKHOBEHHOM 1po0u B
JecATU4HY0. M300paxkeHne 1ecITHUHBIX IpoOel ToUKaMH Ha KOOPJMHATHON HPSIMOH.
CpaBHeHue ecATUYHbIX JIpoOeil. [lecsaTiuunble [poOu U MeTpUUecKas cucTtemMa Mep.
OCHOBHBIE 1I€7TU - BBECTH MOHATHE AECATUUHON APOOH, BEIpaOOTaTh HAaBBIKU YTEHUS 3alHCH
JECSTUUHBIX Ap0oOe, UX CpaBHEHUSI; CPOPMHUPOBATH YMEHUS IEPEXOIUTH OT AECATUYHON JpodH
K OOBIKHOBEHHOH, BBIIOJIHATH 00paTHbIE MPe0oOpa30BaHUsL.

4. JlelicTBUSA C AeCATUYHBIMU AP0oOsiMu (27 4)
CrnoxeHue ¥ BIYUTAaHHUE AECATUYHBIX Apo0eil. YMHOXKEHUE U JiefieHHe JeCATUIHOM Jpodu Ha
10. YMHOXEHHE U JeNIeHUE NeCATUYHBIX Ipo0eil. OKpyrieHne JeCITUUYHbBIX APOoOeH.
[TpubnmxenHoe yactHoe. BrimonHeHne neHCTBUI ¢ OOBIKHOBEHHBIMH U IECATHYHBIMU JIPOOSIMH.
OcHoBHas 11€7b - ¢hOPMHUPOBATHh HABBIKU JEHCTBUM C AECITUUHBIMU JPOOSIMH, a TAKKE HaBBIKU
OKpYTJICHHUS AECATUUHBIX IPOOEH.

5. Oxpy:xHoOCcTb (9 1)
B3aumHoe pacnonoxeHue NpsiMoi U OKpYKHOCTH, IByX OKpykHocTel. KacaTenbHas k
OKpPYXHOCTH U ee nmoctpoenue. Iloctpoenune TpeyronbHuKa 1o TpeM ctopoHaM. HepaBeHcTBo
TpeyroiabHuka. Kpyrisle tena.
OcHOBHBIE 11eJIU - CO3/1aTh Y yUaIlIUXCs 3pUTeNIbHbIe 00pa3bl OCHOBHBIX KOHPUTYpalui,
CBSI3aHHBIX C B3aMMHBIM PACIIOJIO)KEHUEM IIPSIMON U OKPY>KHOCTH, IByX OKPYKHOCTEN Ha
IJIOCKOCTH; HAYYUTh CTPOUTH TPEYTOJIBHUK 110 TPEM CTOPOHAM, CPOPMUPOBATH IPEICTABICHNE
0 KpYTJIbIX Tenax (1ap, KOHYC, IHIHHIP).

6. OTtHomeHusi u npoueHTsl (17 4)
OtHomrenue yucen u BenuuuH. Macmral. /leneHue B JaHHOM OTHOILICHHH.
BeipakxeHue npoLeHTOB AeCATUUHBIMU APOOSMH; peLlICHHE 3aJjad Ha IPOLEHTHI. BeipaxkeHue
OTHOILIECHUSI BEJIMYHH B IIPOLIEHTAX.
OCHOBHBIE TIEJTH - TO3HAKOMHTH C TIOHATHEM "OTHOIIeHHE" U CHOPMHUPOBATH HABBIKU
MCIIOJIb30BaHUsI COOTBETCTBYIOIIEN TEPMUHOJIOTUN; PA3BUTh HABBIKU BBIUYUCIICHUS C
IIPOLIEHTaMH.



7. Bbipaxenusi, popmyJibl, ypaBHeHus (15 1)
[TpumeHenue OyKB AJIs 3aIMCH MaTeMaTHUECKUX BbIpaXKEHUH U NpeiokeHni. bykBeHHbIE
BBIPKEHHS M UACIIOBBIE MOJACTaHOBKHU. Dopmysibl. @OpMyJibl IEpUMETpa TPEYrOJbHUKA,
nepuMeTpa U IUIOIAIH MPSIMOYTOJIbHHUKA, 00beMa Hapaenenunena. @opMmyIibl JUTHHBL
OKPY>KHOCTH U IUIOLIATU KPYra.
VYpasuenue. Kopenb ypaBHeHus. CocTaBieHUE ypaBHEHUS 110 YCIOBUIO TEKCTOBOW 3aJ1auH.
OcHoBHBIE 11e71 - cPOPMUPOBATH MIEPBOHAYATILHBIEC IPECTABICHUS O SI3bIKE MATEMATUKH,
OTHCATh C IOMOIIBIO (POPMYJT HEKOTOPBIE U3BECTHBIC YUALTUMCS 3aBUCUMOCTH, TO3HAKOMUTH C
dbopMyliaMu AJTMHBI OKPYKHOCTHU U TUIOIIAIN KPyTa.

8. Cummetpus (8 u)
Oceas cummertpusi. Ocy cummerpuu Gurypsl. Llentpansnas cummerpus. [loctpoenue ¢urypsi,
CUMMETPUYHON JaHHON OTHOCUTEJIBHO MIPSIMON U OTHOCUTENBHO TOUKH. CUMMETpHS B
OKPY’KAIOIIEM MUDE.
OcHOBHBIE 1I€JIM - IO3HAKOMUTH yUYaIIUXCS C OCHOBHBIMU BUJJaMH CUMMETPHH Ha IIJIOCKOCTH;
HAYYUTh CTPOUTH (PUTYpYy, CHMMETPUUYHYIO TaHHOU (PUType OTHOCUTENHHO MPSMOIA, a TaKXKe
TOUYKY, CAMMETPUYHYIO JAaHHOW OTHOCUTEJIBLHO TOUKH; 1aTh IPEJCTABIEHNUE O CHMMETPUH B
OKPY’KAIOIIEM MHUDE.

9.llexabie unciaa (13 4)
Yucna, MpOTUBOIIONIOKHBIE HaTypaibHbIM. "Psa" nensix uncen. M3o0paskeHue 1enbix Yucesn
TOYKaMM Ha KOOpAMHATHOH npsiMoil. CpaBHeHUE 1ebIX yrces. C0KeHHe U BBIUNTAaHUE LIEIIbIX
YHCEJI; BBIMOJIHUMOCTD ONEpPAlly BBIYUTAHUSA. Y MHOKEHHE U JICJICHUE LIEJIbIX YMCEN; IIPABUIIA
3HAKOB.
OcHOBHBIE 1I€JIM - MOTUBHUPOBATH BBEJIEHUE OTPHUIATEIbHBIX YKceN; CPOPMUPOBATH YMEHUE
CpaBHMBATH LIEJIbIE YHCIIA C OIIOPOM HAa KOOPAUHATHYIO IPSIMYIO, @ TAK)KE BBIIOJIHATH AEUCTBUS C
LEJIbIMUA YUCIIaMHU.

10.PannonaabHble yncaa (17 4)
OtpunarensHble 1poOHbIe yncia. [lonsaTue pauronansHoro yncia. M3o0paxenue uncen
TOYKaMHU Ha KOOPAMHATHOU IpsiMoil. [IpoTtuBononoxuelie yncna. Moayis yucina,
reoMeTpuyecKkas HHTepnperanus Moayis. CpaBHEHHE pallMOHAIBHBIX Yuces. ApupMeTnyecKue
JIEUCTBUSI C pallMOHATBHBIMU YUCIIaMH, CBOMCTBA apU(PMETHIECKUX JTCHUCTBUH.
[Ipumepsl nCnoNb30BaHUs KOOPAMHAT B pealibHOM NpakTuke. [IpsaMoyronbpHas cucreMa
KOOpJMHAT Ha IIocKOocTH. KoopiuHaThl TOUKM Ha MII0CKOCTH, adcLucca U OpJIMHaTa.
[Toctpoenue Touek U GUryp Ha KOOPJUHATHON TIIOCKOCTH.
OcHoBHBIE 11eJ1 - BBIpa0OTaTh HABBIKU JEHCTBHH € MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
quciaaMu; cOPMHUPOBATH MPEACTABICHUE O AEKAPTOBOM CUCTEME KOOPIMHAT Ha MIOCKOCTH.

11.MHOroyroJilbHUKH 1 MHOTOTPAaHHUKH (9 1)
CymMa yriioB TpeyronbHuKa. [lapannenorpamm u ero cBOMCTBA, IOCTPOEHUE MapalIeIorpaMma.
[TpaBuiibHBIE MHOTOYTOJIBHUKH. [110111a1M, paBHOBETMKHE U paBHOCOCTaBJICHHbBIE (PUTYPHI.
ITpusma.
OcCHOBHBIE 1I€JIU - Pa3BUTh 3HAHUSI O MHOTOYTOJIbHUKAX; Pa3BUTh MIPEJICTABICHHE O IJIOMIAISX,
MO3HAKOMHUTH CO CBOMCTBOM aJIMTUBHOCTH IIJIOIA/IH, C HJIeeH MepekpanBaHus (GUTYPHI C LENbI0
orpezeNieHus ee IIomaan; copMUpoBaTh MPEACTaBIECHUE O TpU3ME; 00OOIIHUTD
NpUOOpETEHHBIC TEOMETPUUECKUE 3HAHUS U YMEHUS U HAYYUTh IPUMEHSITh UX MPU U3YICHUU
HOBBIX (DUTYpP B UX CBOMCTB.

12.MuoxectBa. KomOunaropuka. (8 u)
[Tonsitue MHOXecTBa. [IpuMepsl KOHEUHBIX U OECKOHEUHBIX MHOXecTB. [logMHOXKecTBa.
OCHOBHBIE YHCIIOBbIE MHOXECTBA M COOTHOIICHUSI MEXy HUMH. Pa30reHne MHOXKeCTBa.
OObenuHeHue U nepeceyeHne MHOKecTB. VmocTpaiis OTHOIIEHUH MeXTy MHOXKECTBaMU C
IIOMOUIBIO KPYroB Jilsiepa.
Pemenrie KOMOMHATOPHBIX 3a/1a4 IEPEOOPOM BCEX BO3MOKHBIX BAPUAHTOB.
Crnyuaitnoe cobbiTre. JlocToBepHOE U HEBO3ZMOXKHOE COOBITHsI. CpaBHEHHE IIAHCOB COOBITUH.
OCHOBHBIE 1IEJIH - TO3HAKOMUTB C MPOCTEUIIIMMH TEOPETUKO-MHOKECTBEHHBIMU OHATUSAMU,
Takxke c(hOpMHUPOBATh NIEPBOHAYAIBHBIE HABBIKU UCIIOJIB30BAHUS TEOPETHUKO-MHOXKECTBEHHOT'O
A3bIKa; PA3BUTh HABBIKU pELICHHUS] KOMOMHATOPHBIX 3a7a4 MyTeM nepedopa BceX BO3ZMOXKHBIX
BApUAHTOB.



13. IloBTOpenue kypca (11 u)

1. TemaTuyeckoe NIVIAHUPOBAHHE, B TOM YHCJe C Y4eTOM NPOrPaMMbl BOCIIUTAHUS €
YKa3aHHeM KOJIM4YeCTBA 4YaCOB, OTBOJAMMBIX HA OCBOEHHE KAXK/I0il TeMbl

B cootBercTBuM ¢ yueOHbIM Tu1aHoM MBOY COIII Ne36 Ha nzydyeHue MaTeMaTUKHA HAa CTYIICHU
OCHOBHOTO 00111er0 00pa3zoBanus orBoauTcs 340 yacos, B ToM uucie B 5 kinacce 170 yueGHbIX
4acoB M3 pacyera 5 yueOHBIX yaca B HeIel0, B 6 kitacce 170 yueOHBIX YacoB U3 pacyera 5
y4€OHBIX Yaca B HEJIEIIIO.

S Kkaace
Pa3zpen | Koa- Tema KoJu- |OcHOBHBIE BUBI IEATEIbHOCTH 00y4YaKOIIMXCH (HA YpOBHE Y4eOHbIX|OCHOBHBI
BO BO JaeicTBH) e
4acoB 4acoB HampasJl
eHHUs
BOCIINTAT
eJILHOM
nesATebH
oCcTH
VIunuu |9 Bus! TUHUH. 2 |Pacmo3HaBaTh Ha IpenMeTax, U300paXKeHUsIX, B OKPYKaloIeM MUpe 1,3
BHyTpeHHAT U pa3IUYHbIC TUHUH, IJIOCKUE U IPOCTpaHCTBeHHbIe. Pacno3HaBaTh Ha
BHETITHSS UepTeKaxX U PUCYHKaX 3aMKHYTHIC W HE3aMKHY ThIC JIMHUH,
oOmacTu. camoIiepeceKaromuecs u 06e3
camoriepecedeHuii. OnMUChIBaTh U XapakTepuzoBaTth JuHnu. U300pa-
“KaTh pa3IN4yHbIe THHUH. KOHCTPYHpPOBaTH alrOPUTM ITOCTPOCHUS
imrEAN, n300pak€HHON Ha KIeTyaToil OyMare, CTPOMTBD I10 aJTOPUTMY
[psmas. Jlyua. 2 [Pacmo3HaBaTh Ha YepTeKaX, PUCYHKAX, M MOJCISX MPSMYIO, aCTH 57
OTpe3ok. rpsiMoi, ioManyto. [IpuBOAMTH IPUMEPHI aHATIOTOB YacTei MpsIMO B
UlomaHas. OKpPY>KaIoIIeM MHpe, MOAEJINPOBATD MPSIMYIO, IOMaHY0. ¥Y3-
HaBaThb CBOMcTBa nmpsimoid. M300pamxkaTh NpsMylo, JIyd, OTPE30K,
ITOMaHyI0 OT PYKH U C HCIIOJIb30BAaHUEM JINHEHKH
IKak cpapauTh 1Ba| 2 |[A3MepsATH IIMHBEI OTPE3KOB C MOMOIIBIO JnHeHKn. CpaBHUBATH IIHHE| 5,6
0Tpe3Ka. OTPE3KOB C IOMOIIBIO IIUPKYJISA, Ha IJ1a3, BBITOIHIB
EAMHUIBI JTHHBL n3MepeHus. CTPOMTH OTPE3KH 3a1aHHOM JUTHHBI C TIOMOIIBIO
/lmHa oTpe3Ka. ITMHEHKH. Y3HABATh 3aBUCMMOCTH MEXIY eIMHUIIAMH METPUIECKOI
JlmHA TOMaHOH. CHCTEMBI Mep, BBIPaXKaTh OJIHHU €IMHHUIIBI U3MEPEHUS UIMH uepes3
IKax n3mepurs impyrue. HaxoauTh OIMOKM ITpH NIEPEX0/i€ OT OJJHUX €HHMI
IUIMHY KPUBOM: n3MepeHus AUl Kk npyrum. Haxoaurs juinHel nomassix. Haxo-
MMTH JJIMHY KPUBOU JIMHUU
OKpY>KHOCTb H 2 [Pacmo3HaBaTh Ha YepPTEKaX, PUCYHKAX, MOJICIISIX OKPY>KHOCTh H 2,47
kpyr. Paguyc n kpyr. [IpuBOANTL IpHUMEPHI OKPYKHOCTH U KPyra B OKpY’KaroIieM
ImaMeTp Mupe. M300pakaTh OKpYKHOCTB 33IaHHOTO PaJNyca C IIOMOIIBIO
OKpPYKHOCTH upKyJst. KOHCTPYHpPOBaTH aITOPUTM BOCIPOHM3BEICHUS PUCYHKOB W3
OKpPY>KHOCTEH, CTPONTH 110 AJITOPUTMY, OCYHIECTBIATh CAMOKOHTPOJIb,
MPOBEPSISE COOTBETCTBHE TTOJIyUYSCHHOTO H300paKeHUs 3aJaHHOMY pH-
cyHKy. M300pakaTh OKpY>XHOCTH IO
onucanuo. Uenoab30BaTh TEPMUHOIIOTHIO, CBA3aHHYIO C
OKPY>KHOCTBIO. Y3HABaTh CBOHCTBA OKPY>KHOCTH
O0o00Imenne u 2 |OnmchIBATh U XapaKTepPU30BaTh JIMHUH. BBIIBHIaTh TUIIOTE3HI O 4.5
CHCTeMAaTH3aALHUA CBOMCTBaxX JIMHUI U 000CHOBBIBATH HX. M300paskaTh pa3zinuyHble
BHAHUI. ITMHKUU, B TOM YHCIE MPSIMBIE U
IKonTponbHas okpy>kHOCTH. KOHCTpYHpOBaTh anropuT™ NOCTPOEHUS JTHHUH,
padota Nel mo n300paXEHHOM Ha KileT4aToi Oymare, CTPOMTH 110
reme: «JInHum» QITOPUTMY, OCYIECTBIAATH CAMOKOHTPOIIB, IPOBEPSISI COOTBETCTBHUE
MOJIYYCHHOTO N300pakeHNs 3aJaHHOMY pUCYHKY. HaxXxoauTh [IHHEBI
OTPE3KOB, JTOMAHBIX.
Hatypa| 12 [Pumckas 2 [JuTaTh ¥ 3aNMCBHIBATH OOJIBIINE HATYPAIbHbIC 5,6,7
VIbHBIE HyMepamnusl. urcna. Menob30BaTh A1 3aUCH OOJBININX YHCET COKPAIICHUS: THIC.,
YHCcIa JlecsaTuanas MiTH, MiIp. [IpeacTaBasATh 9ucia B BUJE CyMMEBI pa3psIHBIX
HyMepaLusl. cnaraeMblX. IlepexoguTs 0T OJHUX €IUHULl U3MEPEHHSI BETHYUH K
InpyruM. HaxoauTs ommOKy py riepexo/ie 0T OAHUX €IIMHHUI]
n3MepeHus K IpyruM. UMTaTh 1 3aNMCHIBATH YUCIIA B HEMO3ULIUOHHOM
IHatypanbHbIit 2 |OnuchIBaTH CBOICTBA HATYPAILHOTO 2,6,7

1. CpaBHEHUE

sa7a. CpaBHI/IBaTB 1 ynmopsiAio4YuBaTh HATypPaJbHBIC YHCJIa, BEJUYUHBL




MUCEJL. (anu- Hy, Maccy, BpeMs), BBIPQKEHHBIE B Pa3HBIX €AMHULIAX
IKoopnunaTtHast n3MepeHus. YepTUTh KOOPAMHATHYIO NPSMYIO, H300pakaTh yuciia
mpsimasi. TOUKaMH Ha KOOPJUHAT- HOM MPSIMOiA, HAXOAUTH KOOPJIUHATY
OTMEUEHHOU TOUKH
IKak oxpyrasitor YcTaHABIMBATH HA OCHOBE TAHHOM MH(pOPMAIINH, CONEPIKAIICH YUCIIO 14
uucina. [IpaBuno C HyJIIMU Ha KOHIIE, KAaKO€ 3HaYeHHE OHO BhIPAXKaeT: TOUHOE WU
OKPYTJICHUS npubmmkéHHOe. OKPYIJSITh HATYpaJbHbIE YHCIA IO
HaTypaJbHbBIX cMbIciTy. [IpuMeHSITh IPaBUIIO OKPYIJIEHUS HATYPAJIBHBIX
MHCEIL. gHce. Y4YacTBOBATh B 00CYKACHHH BO3MOKHBIX OIIMOOK B X0/€ 1
[pe3ynbTaTe BHINOJHEHUS 3aJaHUI Ha OKPYIJIEHUE YHCET
[Tpumeps PemaTh KOMOMHATOPHBIE 33]a4H C TOMOILBIO Iepedopa Beex 3,6
[peLIeHus BO3MOYKHBIX BapHAHTOB (KOMOWMHAITIHA YHCEI, CIIOB, IPEIMETOB H AP.).
KOMOWHATOPHBIX MopenupoBaTh X0 PELICHHS C IOMOIIBIO PUCYHKA, C TOMOIIBIO
Banay. [lepeBo InepeBa BO3MOXHBIX BapUAHTOB
BO3MOYHBIX
BApUAHTOB.
0000mIeHHEe U IMcnoab30BaTh MO3UIMOHHBIM XapaKTep 3aliCH YUCel B JECATUIHON 2,6
cucTeMATH3ALMA CUCTEME B XO0JI¢ pelieHus 3a7a4. YuTaTh U 3allUCbIBAaTh HATypaJbHbIE
sHaHuii. KonTpo UrcTa, CPABHUBATHL U YNOPSI0UYMBaTh uncia. U3o00pakarth uncna
uibHas padoTa TOYKaMH Ha KOOPJIUHATHON NpAMOi. OKPYIJIATH HATYpaJlbHbIE
N2 o Teme: yucna. Pemars koMOMHATOPHBIE 3a]a41 ¢ TIOMOIIBIO Iepedopa Bcex
«HatypanabHble BO3MOYKHBIX BApUAHTOB
uucaay
UeiictB | 21 |Crnoxenwue Ha3bpIBaTh KOMITOHEHTHI JICHCTBUI CIIOKEHUS M BBIYNTAHUS. 3aITUChIBATh 2,4
A C HaTypaJlbHBIX C IIOMOIIIBIO 6yKB CBOMCTBA HYJIA IpU CJIOKECHUUN U BBIYUTAHUU.
HaTYypa uucen. CBoiicTBa BBINOIHATE CII0KEHHUE U BRIYUTAHUE HATypalbHbIX uucell. [Ipumenars
VIbHBIM HYJIs IpU B3aMOCBSI3b CJI0KEHHS U BBIUUTAHUS AJIS1 HAX0XKJIEHUSI HEU3BECTHBIX
M CIIOKEHUH. KOMITOHEHTOB 3THUX AECUCTBUM, AJI1 CAMOIIPOBEPKHU ITPH BBIIIOJIHEHUH BBI-
yHucIaAM IBeruntanue uucnennid. Haxonuts ommOku 1 00BACHATE UX. Vcmons30BaTh MpUEMBI
M HaTypalbHBIX MIPUKUAKA U OLIEHKU CYMMBI HECKOJIBKHX CJIaraéMbIX, B TOM YHUCIIE B
MUCEI KaK [PaKTUYECKUX CUTyalusiX. Pemars TEKCTOBbIE 3a/1a4l HA CIOXKEHHUE U
HeﬁCTBHe, 06- BbIYUTAHUC, aHAJITU3UPOBATHL U OCMBICIIMBATH YCJIOBUEC 3a/la4n
[paTHOE
CTIOXKEHHUIO.
CBoiicTBa HyJIs
P BbIYUTaAHUU.
[Ipukuaka u
OLICHKA
'YMHOXKEHHE Ha3bIBaTh KOMIIOHEHTHI JCHCTBUIN YMHOKEHHUS U JCJICHNUS. 3allUCHIBATH 1,7
HaTypaJIbHBIX C IIOMOIIIBIO 6yKB CBOMCTBA HYJIA 1 €AUHULBI TP YMHOXKXCHUUN U
uuceis. CBoicTBa neneHny. BbINOJIHATH YMHOXKEHUE U JIEJI€HUE HATypalbHBIX
HYJISl U €IMHULBI uucest. IIpuMeHATH B3aUMOCBSI3b YMHOKEHUS U ACNEHUS IS
[IpY YMHOKEHUHU. HaXO0X/I€HUSI HEU3BECTHBIX KOMIIOHEHTOB 3THUX IEUCTBUH, [JIs
lenenue CaMONPOBEPKH MPH BBINOJIHEHNUHU BblunciaeHud. Mcnoab3oBaTh npuémMsl
HATYpalbHBIX MPUKUAKA U OLEHKU POU3BEICHUS] HECKOJIBKUX
[MHACENT KaK MHOKUTENEH, NPUMEHATh IPUEMBI CAMOKOHTPOJISI IIPU BBIITOJIHEHUU
imelicTBHE, BeunciicHni. HaXoauTh oMOKN U 00BACHATE NX. PelIaTh TEKCTOBBIE
obpaTHOE Bajlauu Ha YMHOXKEHUE U JIeJICHNE, aHAJIU3H-
[YMHOKEHHUIO. POBATh ¥ OCMBICJIMBATH YCIOBUE 3a7a4i. AHAJTU3UPOBATDH YHCIOBBIE
CBolicTBa HYJIS U MOCJIEI0BATEIHLHOCTH, HAXOAUTh TIPaBHUJIa NX KOHCTPYUPOBAHHUS
€IUHHULIBI IIPU
neneHuu
[IpaBuna nopsiuka BbruncasTh 3HaUEHUS YUCIIOBBIX BBIPAXKEHUH, COACPKAILUX AESHCTBUS 57
InercTBHH. [pasHBIX CTyIEHEH, co ckoOkaMu 1 6e3 cKo-
IBeruucienuve 00k. OmepupoOBaThH MAaTEMATUICCKUMHI CHMBOJIAMH, ICHCTBYS B
BHAYEHUI COOTBETCTBUU C MPaBUIAMHU 3alIUCH MAaTEMaTUUECKUX
MHCIIOBBIX BEIpaKeHUH. PelraTh TeKCTOBBIC 3a1a4u apU(MMETHISCKUM CITOCOO0OM,
BBIpA>KEHUH O MCIIONB3YS Pa3IHYHbIC 3aBUCHMOCTH MEKIY BETUIUHAMH (CKOPOCTH,
CMBICIIE CKOOOK; BpeMsi, PACCTOSHIE; pPaboTa, MIPOU3BOAUTECIBLHOCTD, BPEMsI U
COCTaBJICHUE U T.I.): AaHAJTU3MPOBATh U OCMBICJUBATDH TEKCT 3a/1a41; OCyLeCT-
Bamych YUCIOBBIX BJISITh CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO
BBIpAKEHUH.
IPeienue 3aaau.
IBo3BeneHne OnepupoBaTh CUMBOJIMYECKOHN 3aIMMChIO CTEMIEHU YUCIIA, 3aMEHSS 3,4,6
HaTypaJbHOIO [TPOU3BEICHUE CTENEHBIO U CTENIEHb IPOU3BE-

MHUCjia B CTCIICHD,

imeareM. BeIuMcasTh 3HaUCHUS CTCIICHEH, 3HAUCHHUS YMCIOBBIX




KBaapar 1 Kyo
uHCIa.
IBoraucnenue
BHAYEHUI
BBIPAXKEHU,
CoZIepKALIHX CTe-
MEeHN.

BBIPAKCHUH, COIEPXKALIMX KBaAPaThl M KyObl HATYpajlbHBIX

qrcesn. [IpuMeHsiTh TPUEMBI IPUKKUIKU U OLICHKH KBaJIpaToOB U KyOoB
HaTypaJlbHbIX YHCEII, OCYLIeCTBJSITH CAMOKOHTPOJIb ITPH BBIIIOJHEHUT
BBIUUCICHUH. AHAJIM3HPOBATH HA OCHOBE YUCIIOBBIX HKCIIEPUMEHTOB
3aKOHOMEPHOCTH B ITOCJIEJOBATEIBHOCTSIX HU(P, KOTOPHIMU
OKaHYMBAIOTCS CTETIEHU HEOOIBIINX YUCEe

JIBrmxeHue B PemiaTh TCKCTOBBIC 331a49H apU(PMETHUCCKUM CITIOCOOOM, UCTIONB3YS 2,47
MPOTUBOTIOIOKHBI 3aBUCHUMOCTbH MEX]y CKOPOCTBIO, BpEMEHEM,
X HaIpaBJICHUSX, [PACCTOSIHHEM: aHAJTU3MPOBATH U OCMBICIUBATH TEKCT
CKOpOCTh Bamadn; MOJEIHPOBATH yCIOBHE C TOMOIIBIO CXEM H PH-
COMKEHNS, CYHKOB; epe()oOpMyJIHPOBBIBATH yCIOBHE; CTPOUTD JIOTHIECKYIO
CKOpOCTh [ETI0UKY PACCYKICHHUH; KpUTHISCKH OLeHUBAThH IIOTyICHHBII
yAaJeHuUs. OTBET, OCYIECTBJSITH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA COOTBETCTBHE
/IBr>xeHue no [y CJIOBUIO
[peKe, CKOPOCTh
ITBYDKCHUSI 110
TEYESHHIO, IPOTUB
TeYESHMSI.
Pemenue 3anay.
Ob6oouienue u BoruucasaTh 3HaU€HUS YUCIOBBIX BeIpakeHUH. Ha3bIBaTh KOMIOHEHTHI | 4,7
cucmema- apr(METHUCCKUX JACHCTBHIA, HAXOMUTH HCH3BECTHBIC KOMIIOHCHTHI
imu3zauusa 3Hanuil. imeticTBuii. 3anuchIBATH B OYKBEHHOMH (hOopMe CBOMCTBA HYJIS U €THHHIIBI
\Konmponvnasn MIPY CIIO’KEHUH U BHIYUTAHUH, YMHOXXCHUH H JIe-
paboma Ne3 no nenuy. Ha3pIBaTh OCHOBaHME U NIOKA3aTENb
imeme: CTCTICHU, HAXOAMTD KBAJIPATHI U KyOBI YHCEII, BBIYHCISTH 3HAUCHUS
«/leiicmeus c BEIpAKEHUH, conepkanux creneHn. McceienoBaTh 3aKOHOMEPHOCTH,
HamypanbHbiMU CBsI3aHHBIC C OTIPENEICHUEM MTOCIeNHEeH TP
uucaamuy CTENIeHH, MPUMEHSTH MTOJIyYeHHBIE 3aKOHOMEPHOCTH B XOJI€ PEIICHUS
Bamayd
Mcmoan| 10 [[IepemecTuresibH 3anuCchIBaTh C IOMOIIBIO OYKB IEPEMECTUTEIBHOE M COYCTATEIILHOE 57
B0BaHU oe u CBOMCTBA CIIOKEHUS U YMHOXeHUsA. DOpMyJIMpOBaTh IpaBUiIa
e COUYEeTaTeIbHOE peoOpa30BaHus YUCIOBBIX BBIPAKCHHI HA OCHOBE CBOMCTB CIIOKEHUS U
cBOMCT CBOMCTBA. [YMHOeHus. cnonbp30BaTh CBOWCTBA ACUCTBUN IS IPYIIIUPOBKU
B 'Y 100HBIE cJIaraeMbIX B CyMM€ U MHOKUTENIEH B IPOU3BEIEHUH, KOMMEHTHPOBATH
mericTB BBEIYHUCIICHUSI. CBOM JICHCTBUS. AHAIM3UPOBATH U PACCYXKAATh B XOJI€ UCCIIEA0BaHUS
Wi mpu [IUCIIOBBIX 3aKOHOMEPHOCTEH
BBIYHCJI IPactipenenuTenbH OO6CyIaTh BO3MOXHOCTh BBIUMCIICHUS IO IPSIMOYTOJIBHUKA, 3,4
CHHSAX 0€ CBOICTBO COCTaBJIEHHOTO M3 JIByX HMPSMOYTOJIEHUKOB, Pa3HBIMH CIIOCOOaMH.
[YMHOYKEHUS 3anMcHIBaTh paclpeeIUTEIFHOES CBOUCTBO YMHOKEHHSI OTHOCHTEIIEHO
OTHOCHUTEITEHO CIIO’KEHUS ¢ IOMOIIBI0 OyKB. DOpMYyITHPOBAThH M IPUMEHSTH IIPABHIIO
CITO>KEHUSL. BEIHECEHHS 00IIeTr0 MHOKHTEIS 32 CKOOKHU ¥ BEITIOJHATH 00paTHOE
[IprmMeps! BBI- mpeoOpa3oBaHUe. YUacTBOBATh B 00CYKICHUN BO3MOYKHBIX OIIHOOK B
MUCTICHHUH C [ETI0YKE MPeoOpa30BaHUs YUCIOBOTO BEIPAKEHHA. PemaTh TEKCTOBBIE
MCIIOJIb30BaHIEM Bamaun apuMETHIECKUM CIIOCO0OM, TIpeIIaraTb pa3Hble COoCOOB
pactipeenu- [pEIeHUS
TEIBHOTO
CBOICTBA.
3amaun Ha 9acTH. AHAJU3UPOBATH U OCMBICJINBATH TEKCT 6,7
Bama4um Ha Bajauu, nepedopMyJINpPOBHIBATH YCIOBUE, M3BJIEKATh HEOOXOUMYIO
ypaBHUBaHHUE. mHpOopManuio. MoaeMpoBaTh YCIOBHE 3a7a4qH, UCTIOIb3YS pealbHbIe
MpeIMeThl ¥ pUCYHKU. PemaThb 3a7auu Ha 4aCTH U HA YpaBHUBAHUE TI0
npeutoskeHHOMY TuiaHy. IlmaHupoBaTh X0 pelIeHHs 3a1a9u
apudMeTHIecKuM criocodoM. OIeHNBATH MTOTYUYCHHBIH OTBET, OCY-
IIEeCTBJASTH CAMOKOHTPOJIb, IPOBEPSIsl OTBET HA COOTBETCTBUE
ycioBuro. [IpuMeHsSITH HOBBIE CIIOCOOBI PACCYKACHUS K PEIICHUIO
3aja4, OTPAKAIOUINX KU3HECHHBIC CUTYAIIH
Obobujenue u I['pynnupoBaTh ciiaraéMble B CyMME U MHOXKUTEIH B 1,3
cucmema- npou3BeicHu. PacKpbIBaTh CKOOKH B POU3BEICHUH U BBIHOCHTH B
muzayua cyMMe 00U MHOKHUTEINb 32 ckoOku. [IpuMeHsiTh pazHooOpa3Hble

Branuil. Kontpo
nibHasA paboTa
N\e4 o Teme:
«HAcnoab3oBaHue
CBOMCTB
imelcTBUM Mpu

MpUEMBI pallMOHAIM3ALIUN BEIYUCIICHUH, 3aUChIBAsi COOTBETCTBYIOLLYIO
[IETI0YKY paBeHCTB. PemiaTh 3a1aun Ha 4aCTH, HA ypaBHUBAHUE




BBIYTHCJICHHUAX)

Yraeiu| 9 [Vrom. Pacno3HaBaTh Ha YyepTeXax, PUCYHKaX U MOJEISIX 24
MHOT0Y buccexrpuca yriiel. Pacmo3HaBaTh npsiMoii, pa3BepHYTHINA, OCTPBIH, TYIION
roJIbHH yria. Buas! yrioos yros1. M300pakaTh yIibl OT pyKU U C UCIIOJIB30BAHUEM UEPTEKHBIX
KH MHCTPYMEHTOB Ha HEIMHOBAaHHOM U KJIeTYaTOMN
Oymare, MogeJIMpoBaTh U3 Oymaru u Ap. Marepuanos. Pacrosnasars,
MO/eTNPOBATH OUCCEKTPUCY yIia
IBeTuuHbI YIIIOB. PacriozHaBaTh Ha UepTEXKaAX, PUCYHKAX, U MOJIEINIAX MPSIMBIE, OCTPEIE, 1,5
IKax u3mepurs TyIbIe U pa3BepHYThIE YTIbl. MI3MepsATh ¢ MOMOIIBIO TPAHCIOPTHPA U
BETUYHHY yIJa. CpPaBHUBATh BeIUMYUHBI YI7I0B. CTPOUTH YIUIB 3aJaHHOM BETHUUHEI C
ITocTpoenue yrna MOMOIIBIO TpaHCTIOpTHUpa. Penrate 3a1aun Ha HaX0XI€HHE I'PajyCHOI
BaJlaHHOM MEpBI YIIIOB
BEITMYHHBI.
IMHOrOyTOJIbHUKI IPacrio3HaBaTh MHOTOYTOJIBHUKY Ha 4epTexkKaxX, pUCYHKaX, HAXOJUTh UX 3,7
. [lepumeTtp AHAIIOTH B OKpPY>KarolleM Mupe. MoaennpoBaTh MHOTOYTOJIBHUKHY,
MHOTOYTOJIbHHKA. MCTIONB3Ys OyMary, IpOBOJIOKY U IIp., H300pakaTh Ha HETMHOBAHHOM 1
JInaronainp KJIeT9aToi Oymare. MI3MepsITh IUTMHBI CTOPOH M BEIMYMHBI YTIIOB
MHOTOYTOJIbHHKA. MHOTOYTOJIBHUKOB. IIpOBOANTE AMAroHaal MHOTOYTOJIbHUKOB.
IBeimykibie M crnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C MHOTOYTOJIBHUKAMHU.
MHOT'OYTOJIBHUKH KoHCTpyupoBaTh alropuT™M BOCIPOU3BEACHUS PUCYHKOB, TOCTPOCHHBIX
13 MHOTOYTOJIBHUKOB, CTPOUTH IO AITOPUTMY, OCYIECTBIATh
CaMOKOHTPOJIb, TPOBEPSISl COOTBETCTBUE MOTyUSHHOTO H300paXKeHUS
BaJlaHHOMY PUCYHKY. BBIUHCIATE IEepUMETpBl MHOTOYTOJIbHUKOB.
O60011eHNEe U MonenupoBaTh MHOTOYTOJIBHHUKH, UCIIONIB3Ysl OyMary, IpoBOJIOKY U Jp., 6,7
CHCTeMaTHh3aLus M300pakaTh Ha HEIMHOBAaHHOM 1 KileTyaTol Oymare. Pacrio3HaBaThb
sHaHuil. KoHTpoOJI MpsSIMbIE, OCTPBIE, TYIbIE YIIIBl MHOTOYTOJIBHUKOB. M3MepATh INHBI
bHasi padoTa CTOPOH ¥ BEJINYMHBI YTJIOB MHOTOYTOJILHUKOB. M300paxkarts
NeS o reme: MHOTOYTOJbHUKH. Pa30MBaTh MHOTOYTOJIBHUK M COCTABIIATh
«YTabl MHOTOYTOJIBHUK W3 3aJaHHBIX MHOTOYTOJIbHUKOB. ONpenensiTh YUCIO0
M MHOTOYT'0JIbHH IMuaroHanei MHOroyrojabHUKa. Vcrons30BaTh TEpPMUHONOTHIO,
KID CBSI3aHHYIO C MHOTOyronbHUKaMu. KoHCTpyHpoBaTh anroputM
BOCTIPOM3BEJICHUS PUCYHKOB, IOCTPOEHHBIX U3 MHOTOYT'OJIbHUKOB,
CTPOUTBH TI0 AJITOPUTMY, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSS
COOTBETCTBHE MOJYYCHHOTO N300paskeHNs 3aJaHHOMY PUCYHKY.
BbI1BUTaTh THIIOTE3BI O CBOIICTBAX MHOTOYTOJIEHUKOB X 00OCHOBEHIBATh
1X. BEIYUCIATH IEpUMETPhl MHOTOYTOJIBHUKOB
Meaumo| 16 |[lenurenu yucia. @OopMYJIHNPOBATH ONIPEACICHUSI IOHATUHN «IEIIUTENb» U «KPATHOE» 15
CTh IKpaTHble gncna gHCca, ynoTpedaaTh ux B peun. HaxoauTh HanOoOIbIINI 00MITHiA
qHCces IMennTeNh 1 HaMMEeHbIIee o01Iee KpaTHOE ABYX
gKCelI, HCMOJIB30BATh COOTBETCTBYIOIIHNE 000-
3HadeHus. PemaTs TEKCTOBBIE 33/1a4H, CBA3AHHBIE C IEIUMOCTBIO YUCEN
Uncna npocteie, DopMyIHpOBaTh ONPEAEICHUS IPOCTOTO U COCTABHOIO YHCIA, 2,6
COCTaBHBIE U MPUBOANUTH MPHMEPHI IPOCTBIX U COCTABHBIX YKCEN. BBIMOIHATE
uucio 1. Pemero [pa3JI0’KEHHUE YKCIIa Ha IPOCThIe MHOXKUTENU. Vcnonb30BaTh
OparocdeHa. MaTeMaTHYECKyl0 TEPMUHOJIOTHIO B PACCy>KACHHAX ISl OOBSICHEHHSI.
HaxoauTh IpocThIe YKcia, BOCIOJIB30BABIIMCH «PEIIETOM JpaTocheHa
MO MPEVIOKEHHOMY B yueOHHKe IIaHy. BEICHATE, SBIISETCS JIM YHCIO0
cocTaBHBIM. Vcnonp30BaTh TabIIMIYy IPOCTHIX gucel. [IpoBoanTs
HECIIOKHBIE HCCIIEJOBAHNUS, OTIMPAsICh Ha YMCIIOBBIE SKCIIEPUMEHTHI (B
TOM YFICTIE C TIOMOIIHI0 KOMIIBIOTEPA)
JlenumocTb DopMyIMPOBATH CBOICTBA JENMMOCTH CYMMBbI U IPOU3BEICHUS, 15
MPOM3BEICHUS. ITOKa3BIBATh YTBEPIKACHHS, 00PAIIasch K COOTBETCTBYIOIINM
/lemumocTh hopmynupokam. KoHCTpyHpoBaTh MaTeMaTHYECKUE YTBEPIKICHHS C
CYMMBI. MOMOIIIBIO CBSI3KH «ECIIH..., TO ...». MICTIOIB30BaTh TEPMUH «KOHT-
IKouTpnpumep MPUMEP», OTIPOBEPTATh YTBEPIKICHUE OOIIEro XapaKkTepa ¢ IMOMOIIBIO
KOHTpIpUMepa
[Mpu3Haku DopMyupoBaTh MPU3HAKK ASTUMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9. 4,7
imemoctH Ha 10, ITprBOANTH MPUMEPHI YUCEIL, NEIININXCS U HE JEAIINXCA Ha KaKoe-
Ha 5 v Ha 2. 60 U3 yKa3aHHBIX YHCEN, aBaTh Pa3BEPHYTHIC MOSICHEHNUSI.
[Ipu3Haku KoHCcTpynpoBaTh MaTEMaTHYECKUE YTBEPIKIEHHS C TIOMOIIBIO CBA3KU
InenumMocTd Ha 9 u «ECIH..., TO ...», OOBEMHSATD ABA YTBEPXKICHUS B OJJHO, UCIIOJb3YS
Ha 3. CIIOBOCOUYETAHUE «B TOM U TOJBKO TOM Cilydae». [IpuMeHaTs npu3HaKu
inenumocty. Mcnonb30BaTh NpU3HAKY AETUMOCTH B PACCYKACHUSX.
OOBSICHATD, BEPHO MIIM HEBEPHO YTBEPIKACHHE
[Ipumepsr IBBINOTHATE A€TEHUE C OCTATKOM IPHU PEHIEHUHN TEKCTOBBIX 3ajjayu U 3,5

WCIICHUA YHUCCII C

MHTCPIIPECTUPOBATL OTBET B COOTBETCTBUU C NOCTABJICHHBIM BOIIPOCOM.




OCTaTKOM. Knaccuguiupopats HaTypaibHbIC YnCia (YETHBIC U HEYETHEIE, TIO
OcTaTku OT OCTaTKaM OT JieJeHus Ha 3, Ha 5 U T.I1.)
[IeJIeHHUS.
O6o0mEeHHE 1 [IpuMeHSITh MOHATHS, CBSI3aHHBIE C JIETUMOCTBIO HATypajbHBIX YHCEN. 2,6
CUCTeMaTH3allHs Hcrnonp30BaTh CBOIMCTBA U MPU3HAKU AETUMOCTH. J[OKa3bIBaTh U
sHaHuii. KoHTpOJI OTPOBEPraTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHUS O AETUMOCTH
bHasi padoTa uucen. Pemate 3aaun Ha IefieHUE ¢ OCTaTKOM
Ne6 mo Teme:
«leaumocTb
MHCe»
Tpeyro | 10 [Knaccudpukanus IPacrio3HaBaTh TPEYTOJIBHUKHN Ha YePTEXKaX U PUCYHKaX MPUBOIUTH 1,7
VIBHUKH TPEYTOIEHIKOB MPUMEPHI aHAJIOTOB STHX GUTYp B OKpyxKaromeMm mupe. Mzobpaxartsb
M [0 CTOPOHAM. TPEYTOILHUKH OT PYKH U C UCTIOJIb30BaHUEM YePTEKHBIX HHCTPYMEHTOB,
HeTbipe IPaBHOOE IpEHHBIN Ha HEJIMHOBAaHHOW W KJIeTYaTOH OyMare; MOJCIUPOBATh, UCTIOIb3Y S
XyroJib TPEYTOIHHUK. Oymary, poBOJIOKY | 1p. MccinenoBaTs CBOHCTBA TPEYTOIBFHUKOB Iy TEM
HUKH Knaccudukarus AKCIICPUMEHTA, HAOIIOACHUS, I3MEPCHUS, MOJICTMPOBAHUS, B TOM YHCJIE,
TPEYTOJLHUKOB C UCTIOJIb30BaHMEM KOMITBIOTEPHBIX MporpaMM. M3aMepsTh IIHHbI
[0 yriam. CTOPOH, BEJIMYUHBI YTJIOB TPEYroJbHUKOB. Kitaccu(puiupoBath Tpe-
YTOJIBHHUKH 110 yTJIaM, IO CTOPOHAM.
Pacrio3HaBaTh paBHOOEIPEHHBIC U PABHOCTOPOHHUE TPEYTOIBHUKH.
M cnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C TPEYroJbHUKaMU. BrigBu-
TaTh THIIOTE3EI O CBOMCTBAaX paBHOOEIPEHHBIX, PABHOCTOPOHHUX
TPEYTOILHIUKOB, 000CHOBHIBATh NX. OOBSACHITH Ha IPUMEPAX, OIIPOBEP-
TaTh C TIOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHHS O CBOMCTBAaX TPEYTOJIb-
HUKOB. HaxouTh IepuMeTp TPEYTroIbHUKOB, B TOM YHCIIE, BHIITOTHSIA
HeoOXoMuMble m3MepeHust. KOHCTpyHpoBaTs OpHAMEHTHI M TApKETHI,
n300paXkast MX OT PYKH, C TOMOIIBI0 HHCTPYMEHTOB, a TAK)KE MCIIONB3Y s
KOMITBIOTEPHBIE TPOTPAMMBI
[MousTHe TIoMaa GUTYPHI;, SAHHUAIBI U3MEpeHUsI Iomay. [Inomas
MpsSIMOYTOJIbHUKA, KBaapaTa. [IpruOnmkEHHOE U3MEPEHHUE TUIOLIA I
(urypsl Ha KieT4aTol Oymare
[TpsAMOYTONBHUK. [MousiTHe TIoIaa GUTYPhI;, AHHUAIIBI U3MEpEHUsI IoIau. [Inomas 3,47
IKBagpart. MPsIMOYTOJIbHHKA, KBapaTa. [IpubanxEHHOe n3MepeHue MIomaan
[loctpoenue (burypsl Ha KIeTuaTol Oymare
MPsIMOYTOJIbHUKA.
[Iepumerp
MPSMOYTOJIBHUKA.
J{naronanu
MPSMOYTOJBHUKA.
IPaBHBIE GUTYPBHI. Pacrio3HaBaTh paBHbIC (DUTYPBI, TPOBEPSITH PABEHCTBO GHUryp HamoxeHu-| 1,6
[pr3HaKH eM. 300paxkaTh paBHbIe Purypsl. Pa30uBath (GUTYpHI HA paBHBIC YacTH,
[paBEHCTBA CKJIa[IBIBaTh (PUTYPHI U3 paBHBIX yacTel. OOOCHOBHIBATH, OOBSICHATH Ha
MpUMepax, OPOBEPTaTh € TIOMOIIHIO KOHTPIPHUMEPOB YTBEPKICHHS O
paBeHCTBEe Quryp. DopMyIHpPOBaTH MPU3HAKU PABEHCTBA OTPE3KOB,
YIJIOB, IPSIMOYTOJILHUKOB, OKpYKHOCTEeNW. KOHCTpyHpoBaTh OpHAMEHTHI
M TIapKeThI, H300paXkas uX OT PyKH, C TOMOIIBI0 HHCTPYMEHTOB, a TAKKe
MCTIONB3YST KOMIIBIOTEPHBIE
[Inomans HaxomuTs nmpubnmkEHHOE 3HAYCHHUE DO Guryp, pa3ouBas ux Ha 2,6
burypsI. eIMHUYHEIC KBapaThl. CpaBHHBATH (PUTYPHI 110 TUIONIAU H
[Lnomanp nepuMerpy. Pemars 3a1aun Ha HAXOXK/JEHHE IEPUMETPOB U ILIOIIaeH
MPsIMOYTOJIHHHKA. KBaJIpaTOB U NPSIMOYTOJILHUKOB. BbIIeIITh B yCIIOBUH 33/1a4H JTaHHBIE,
[Tmomans apeHs HE0OX0UMBIC 1T e€ peleHus, CTPOUTH JIOTHUECKYIO IEMOUKY
[UpKa [PACCYKICHHIA, COMOCTABJIATH MOTYyUYEHHBINH PE3yJIbTaT C YCIOBUEM
Bajaqu
O6o0ImeHue U IPacrio3HaBaTh TPEYTOJIBHUKH, MPSIMOYTOJLHUKA HA YePTEKAX H 3,4,7

CHCTEMaTHU3aUs
sHaHui. KoHTpOJ
bHas1 padoTa

Ne7 mo Teme:
«TpeyronbHukm
11
YeTHIPEXYToJbH
WK

PUCYHKaX, ONPEAEIATh BUJ TPEYTroIbHUKOB. V300pakaTh
TPECYTOJbHUKHU, TPAMOYTOJIbHUKHN C IIOMOIIbIO HHCTPYMEHTOB U OT PYKH.
HaxouTh nepuMerp TPeyroJibHUKOB, IPSIMOYTOJIbHUKOB. BBIUUCIATH
[UIOLIA I KBAAPATOB U MPSIMOYTOJIbHUKOB. Periath 3ajaun Ha
HAXOXKJICHUE TIEPUMETPOB U TUIOINAACH KBaIPATOB U MPSIMOYTOJIHHHUKOB.
VccnenoBaTh CBOMCTBA TPEYTOJIBHUKOB, MIPSIMOYTOJIBHUKOB Iy TEM
PKCIICPUMCHTA, HAOIOICHUS, I3MEPCHHSI, MOJICITUPOBAHMUS, B TOM YHCIIC,
C HICITOJIb30BAHUEM KOMITBIOTEPHBIX ITPOTPAMM.

DopMyIHPOBaTh YTBEPKICHHS O CBOMCTBAX TPEYTOJLHUKOB,
MPSIMOYTOJIBHUKOB, PaBHBIX GUTyp. OO0OCHOBBIBATH, OOBICHATH HA

MprMepax, OPOBEPTaTh C TOMOIIHIO0 KOHTPIIPUMEPOB YTBEPKICHIS O




CBOICTBAX TPEYTOJbHUKOB, IPSMOYTOJIEHUKOB, PABHBIX QUTYP.
KoHCcTpyupoBaTh aIropuT™ BOCIPOU3BEACHUS PUCYHKOB, OCTPOEHHBIX
13 TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, CTPOUTH 110 aATOPUTMY,
OCYILECTBIISATH CAMOKOHTPOJIb, IPOBEPSISl COOTBETCTBUE MOJIyUEHHOTO
M300paKeHHs 3aJaHHOMY PHCYHKY. KOHCTpyHpOBaTh OpHaMEHTHI U
MapKeThl, B TOM YHCIIE, C UCIOJIb30BAaHUEM KOMIBIOTEPHBIX IPOTpaMM

a3HbIMHU 3HAMC-

ITaHHBIE

/poon 19 |lenenwue nemnoro MonaeaunpoBaTh B rpag4ecKoii, mpeaMeTHoi hopme gomu u 1pobu (B 5,7
Ha gponu. Yto TOM 4YHKCJIe ¢ TOMOUIbIO KOoMIIbIoTEpa). Ome-
raKoe poos. PUPOBATH MaTeMaTHYECKUMHU CUMBOJIAMH: 32l CHIBATD JIOJH B BHJE
[TpaBUIBbHBIC 1 OOBIKHOBEHHOMW ApoOH, YMTATH JpoOu. Ha3pIBaTh YucIUTENh U
HETIPABUIIbHBIC BHaMEHaTEIb OOBIKHOBEHHON APOOH, 00BSICHATD NX COAEPKATCIBHBIH
Impoowu. cMbIcs. OTMeUaTh IpoOH TOYKaMU KOOPAMHATHOM Mpsi-
IM300pakeHne MO, HAXOAMTh KOOPAMHATHI TOYEK, OTMEUECHHBIX Ha KOOPIUHATHON
Impo0Oeit Toukamu rnpsiMoii. PemiaTh TEKCTOBBIEC 3aJ]a4H C OMOPON HA CMBICI MIOHATHS
Ha KOOPJMHATHOU npo6u. IlpuMeHATH 1poOH ISt BEIPXKEHUS SMHUI] U3MEPEHUS JUTUHBI,
psIMOHA. Macchl, BpeMeHH B 0oJiee KPYIHBIX eIMHHIAX
OcHOBHOE @opMyJIHUPOBATh OCHOBHOE CBOMCTBO APOOH M 3aNMCHIBATH €0 C 14
CBOMCTBO ApOOH. MOMOIILI0 OyKB. MomeanpoBaTh B rpadudyeckoii popme U ¢ IOMOIIbIO
PaBHBIC 1pOOH. KOOpPANHATHOW NMPSMON OTHOILLIEHUE PABEHCTBA JAPO-
[TpuBenenue ocii. [IpuMeHATH OCHOBHOE CBOMCTBO APOOH K MPEOOpPa30OBAHUIO
Impodu K HOBOMY impo6eit. HaxoanTh OmMMOKN PU COKPAILICHUH IpobOeit WU NPpUBEICHUH
BHAMEHATEJIIO. MX K HOBOMY 3HAMEHATEIIO U 00bSICHITH UX. AHA-
Coxparenne UIM3MPOBATH YHCIIOBBIC ITOCIIEIOBATEIbHOCTH, WIEHAMU KOTOPBIX SIBIIS-
Impo0eii. I0TCS APOOH, HAXOAUTH TIPABUIIA X
KOHCTPYHUPOBAaHHUS. AHAJU3HPOBATH YHCIOBBIC 3aKOHOMEPHOCTH,
CBSI3aHHBIC C OOBIKHOBEHHBIMU Npo0siMu. IIpuMeHsATH 1pobu
OCHOBHOE CBOMCTBO Ip0oOM NMPH BBIPAXKEHUH €IUHAL] H3MEPEHUS
BEJIMYMH B 00JIee KPYIHBIX EAMHHUIIAX
CpaBHeHHE MoznenupoBaTh ¢ OMOIIBIO KOOPAMHATHON NMPSIMON OTHOILICHHUS 3,4
Impobeit ¢ «OOIBIIe» U «MEHBIIE» TSI OOBIKHOBEHHBIX Apobeil. CpaBHUBATH ApoOH
0JTMHAKOBBIMHU C paBHBIMHU 3HaMeHaTesIMU. [IpUMEHATh pa3TuYHbIe TPHUEMBI CPAaBHEHHS
BHaMEHATEISMH. Ipo0eii ¢ pa3HBIMU 3HaMEHATEISIMHU, BBIOMpast Hanbouiee MoIX o S
[IpuBencHue MpHUEM B 3aBHCHMOCTH OT KOHKPETHOH cUTyanuu. HaxoauTs crocoOsl
Impobeit k obueMy [peLIeHUsI 3a/1a4, CBSI3aHHBIX C YIIOPSI0YMBAHUEM M CPaBHEHUEM JIpoOei
BHaMEHATeJIo,
CpaBHEHHE
Impobeti ¢
[pa3HBIMHU
BHaMEHATEISIMU.
IHexotopslie
IMpyTHe TpHEeMBbI
CpaBHEHUS
mpobeii.
leneHre U TpooH. MonennpoBaTh B TpadUUeCKOi U MpeIMETHOH (popMe CyIecTBOBaHUE 1,7
[IpencraBneHue HMaCTHOTO /IS JIIOOBIX ABYX HaTYypajbHBIX yncen. OmepupoBars
HATypabHBIX CUMBOJIbHBIMU (pOpMaMH: 3aMUCHIBATH PE3YJIbTaT ACJICHUs HATYpPaTbHBIX
MHCeT IPOOSIMU. YHCeN B BUJIE IPOOU, NPEICTABIIATh HATYPAIbHbIE YHCIIa
0OBIKHOBEHHBIMHU JIPpO0siMH. PeliaTh TeKCTOBBIE 33/1a4H, CBSI3aHHBIE C
ImenieHneM HaTypaJbHBIX YHCEIl, B TOM YHCIIE, 38]]a4 U3 pPeasibHOM
MPaKTHKA
O6o0ImeHue u MopenupoBaTh B TpadUIECKOM, IpeaMETHOM (HopMe MOHITHS U 4,6
CHCTeMaTH3aIHsI CBOMCTBA, CBSI3aHHBIE C IOHITHEM OOBIKHOBEHHOW Ipo0OH (B TOM YHCIIE C
sHaHui. KoHTpO.JI MOMOIIIBI0 KOMITBIOTEPA). 3aMUChIBaTh M YUTATh OOBIKHOBEHHBIE IPOOH.
bHasi padoTa CooTHOCUTH JpoOHU ¥ TOYKH Ha KOOPAWHATHOM MPSIMOH.
INe8 o Teme: [TpeoOpa3oBEIBaTH ApOOH, CPaBHUBATH M YIIOPSIOYMBATH UX. [IpoBOIUTE
«Ipodom» HECJI0)KHBIE NCCIIeI0BAHMS, CBSI3aHHbBIE CO CBOMCTBAMH JIPOOHBIX YHCET,
ONMpasiCh HAa YHUCIIOBBIE SKCIIEPUMEHTHI
Meiicte | 35 |Cnoxenue u MonepoBaTh CI0XXEHHE M BEIYUTaHUE po0eii C MOMOIIBIO PeaIbHBIX 1,6
usi ¢ BEIYMTAHUE 00BEKTOB, PUCYHKOB, cXeM. (DOPMYJIHPOBATH 1 3aNINCHIBATH C
npodsaM InpoGeii ¢ onu- MOMOLIBIO OyKB IPaBUIIa CI0KEHHS ¥ BEIYUTaHHS ApoOeH ¢
n HAKOBBIMH 0JIMHAKOBBIMU 3HAMEHATENSIMH. BBIMOJIHATH CIIOXKEHHE U BEIYUTAHHUE
BHaMEHATEJSIMU. Inpo0eii ¢ OIMHAKOBBIMHU U C Pa3HBIMU 3HAMEHATEIISIMU, UCTIONB3Y I
CroxxeHue u HABBIKK TIpeoOpa3zoBaHus ApoOeii; AOMOJHATH Ipo0h 110
BEITHTAHUE 1. IIppuMeHATb CBOWCTBA CIIOXKEHUS AJIsl pAllMOHAII3anT
Impobeii ¢ BBEIYHCIICHUH. PemaTh TEKCTOBBIC 3a/1a4H, COIEPIKaIIUe IPOOHBIE




HATCJISIMU.

CMmeriaHHast OOBACHATH IPHEM BBIICIICHHS 1I€JI0H YacTH U3 HENPaBHIIBHOM ApooH, 2,3
IMpoOb. MpEeICTaBICHUS CMCIIAHHOM JPOOU B BHJIC HEIIPABUIBHOM
IBriaenenue 1 BBIOJIHSATH COOTBETCTBYIONINE 3aMKicy. BBINOJIHATD CIIOXKEHNUE U
[IeI0N YacTu U3 BBEIYUTAHUE CMCIIAHHBIX MpooOeli. KoMMeHTHpOBaTh X071 BBIUHUC-
HETIPABUIILHOU nexus. Ucnosb30BaTh IpUEMBI MPOBEPKH pe3ynbTaTa Beruucienus. Me-
Inpo6u u mpen- cJIeI0BATh YHCIOBBIE 3aKOHOMEPHOCTH
CTaBIICHHE
CMELIaHHON
IMpoOu B BHUIIC
HETIPaBUIILHOM.
Cnoxenne u
BEIYUTAHUE
CMETIIaHHBIX
Impooeii.
[TpaBmio @DopMyJIHUPOBATH U 3aMIUCHIBATD C IOMOIILIO0 OYKB MPaBUIIO 3,4
[YMHOXEHUS YMHOXEHUs Apo0eii. BLIMOJIHATL YMHOXKEHHE Apo0Oeli, YMHOKCHHE
Impo6eit. YMHoxe- IMpoOu Ha HATypaJbHOE YHUCIIO U Ha CMEUIaHHYIO
HIe Ipo0u Ha MpoOh. BLIUMCASTH 3HAUCHUS YHCIOBBIX BBIPAKEHUN, COJEPIKAIIINX
HaTypajIbHOE MpoOY; NPUMEHSITh CBOWCTBA YMHOXEHHUSI JIIsl palliOHATU3allu1
MUCIIO U BbruucieHHH. IIpoBOAMTE HECI0XKHBIE HCCIIEI0BaHUS, CBSI3aHHbIE CO
CMEIIaHHY IO CBOMCTBaMH IPOOHBIX YHCEI, ONIMPAsCh HA YHUCIOBHIE SKCTIEPUMEHTHI (B
ImpoOb. Pemenmne TOM YFHCJIC C TIOMOIIBIO KOMITbIOTEpa). PemaTs TeKCTOBBIE 3a1a4H,
Bamaq conepxanie qpoOHbIe TaHHBIC ...
B3aumuo DopMyIHPOBATH U 3aNIUCHIBATH C IOMOLIBIO OYKB CBOMCTBO B3aMMHO 2,6
0OpaTHBIC TPOOH. 00paTHBIX IpoOeii, MPaBHUIIO ACICHUA ApoOeii. BHIMOJIHATD neneHue
[IpaBwio gencHus Impobetit, neneHue ApoOH Ha HATYPATEHOE YHCIO  HA00OPOT, JIeIICHHUE
Impo6eii. Pemenue IMpOOM Ha CMENIaHHYI0 ApoOb 1 Hao00poT. Mcnmoab30BaTh PUEMBI
Bamad. MPOBEPKH Pe3yJIbTaTa BEIUNCICHNU. BBIMOJTHATH pa3HbIe AEHCTBUS C
IMPOOSIMU TIPU BHIYHCIICHUH 3HAYCHUS BBIPAXKCHUS, COJICPKAIIETO
HECKOJBKO IeHCTBHUI. PemaTh TeKCTOBBIC 3a1a4H, COCPKAIIIC
IMpOOHBIC TaHHBIC, HHTEPNPETHPOBATH OTBET 33J]a9H B COOTBETCTBHU C
MOCTaBJIEHHBIM BOIIPOCOM
Haxoxxnenme MoneaupoBaTh yCIOBHE TEKCTOBOH 3a/1a4H C TIOMOIIHIO 57
[MacTH IIEJIOTO. PHUCYHKA; CTPOUTH JIOTHYECKYIO IETIOUKY
Haxoxaenue paccyXJIeHni. Y CTaHABJANBATh COOTBETCTBHE MEXKy MaTEMaTHUECKUM
I[EJIOTO IO ero BBIPA)KEHHUEM U €T0 TeKCTOBBIM ONKCaHueM. PemaTh 3a1a4n Ha
MaCTH. HaXO0’KICHNE YaCTH I[eJIOTO U IIeJIOr0 0 €ro YacTH, OMHUPAasiCh HAa CMBICT
MOHSITHSI TPOOH, T1MOO0 MCTIONB3Ysl 00IHi TpuéM (YMHOKEHHE WITH
ITeJIeHIe Ha COOTBETCTBYIOIIYIO IPO0Ob)
IPerraem Perarh 3a1a4n Ha COBMECTHYIO paboTy. Vcronb3oBaTh NpUEM perieHus 1,6
BHAKOMYIO Basa4 Ha COBMECTHYIO Pa0OTy Ul peIIeHus 3a/1a4 Ha JIBUKCHUE
Bamady. 3amava Ha
ITBIDKEHUE.
O6o0ImeHue u IBBIYUCIIATH 3HAYEHUS YHUCIOBBIX BRIPAXKEHUH, COAECPKAIINX TPOOH. 2,3
CCTeMaTHU3aIns [MpuMeHsITh CBOMCTBA apu(PMETUISCKUX NEHUCTBUH ISl palliOHATIN3aI[UN
sHaHMT. KoHTpOJ BEIYUCIICHHH. PemaTh TeKCTOBBIC 3a71a9u, CoJIepKaIIie qpoOHbIe
bHasi padoTa ImarHbIe. Mcrmop30BaTh MPUEMBI PEIICHHUS 33124 HA HAXOXKICHUE YaCTH
Ne 9 o Teme: L[EJIOrO U LIETIO0r0 10 €Tr0 YacTU
«eiicTBHA €
IpOOSIMuU»
Mmuoror| 11 [Ceomerpudueckue IPacrio3HaBaTh Ha YepTexkax, pUCYHKaX, B OKPYKAFOIIEM MAPE MHOTO- 16
PAaHHHK rea. rpaHHUKH. YATaTh TPOCKIIMOHHEBIC H300paKeHHSI IPOCTPAHCTBEHHBIX
L1 IMHOTOTpaHHHKH. TeJI: Paclio3HABaTh BUIUMBIC ¥ HEBUAUMBIC pEOpa, TpaHu, BEPIIUHEIL.
IM306paskeHue KonmpoBaTs MHOTOTpaHHUKH, H300pakEHHBIE HA KIIETYaTOH Oymare,
[IPOCTPAHCTBEHHBI OCYIIECTBIISITE CAMOKOHTPOJIB, POBEPSISI COOTBETCTBUE IMOTYyIEHHOTO
X TeI. n300pakeHNs 3aJaHHOMY. MoIennpoBaTh MHOTOTPAHHUKH, UCTIONB3YS
OyMmary, IIacTIINH, IPOBOJIOKY U Ap. VcciemoBaTh cBOMCTBa
MHOTOTPAaHHUKOB, HCIIOJIB3YS SKCIICPUMEHT, HAOMIOICHHEe, H3MEpEHHE,
MonenupoBaHue. ONHCHIBAaTh MX CBOHCTBA, UCTIONB3YS
COOTBETCTBYIOIIYIO TEPMHUHOJIOTHI0. CpaBHUBATh MHOTOTPAHHUKH 110
YHCITY ¥ B3aMMHOMY PAcHOJIOKEHUIO rpaHel, péoep, BepIuH
[Mapamenenunen, Pacmo3HaBaTh Ha YCPTEIKAX, PUCYHKAX, B OKPYIKAFOIIEM MHPE 24

KyO. [Tupamunna.

napauienenumnen 1 nupamuay. HaspiBate nupa-
Myl KomupoBaTh napanienenuneasl  MipamMuibl, n300pakEHHbIE
Ha KJjeT4aTol Oymare, 0CyliecTBISATh CAMOKOHTPOJb, IPOBEPSis




COOTBETCTBHE TIOJIy4YCHHOT'O H300paKEHUs

3aaHHOMY. MoIeJIMPOBAaTh, UCIIONB3Ys OyMary, INIaCTHINH,
MpPOBOJIOKY M ip. OnpeneasTh B3aMMHOE PAaCHONIOKEHNE rpaHel, péoep,
BepIIMH napajuienenunena. Haxoautb usmepeHus

napanenenunena. MeeenoBars CBOMCTBa Napajuieenunesna u
MUAPAMUIBI, UCTIONB3YS SKCIIEPUMEHT, HaOJIoIeHUe, N3MEpEHUE, MO-
imenupoBadre. ONMMCHIBATH UX CBOMCTBA, UCTIOIB3YS COOTBETCTBYIOIIYIO
TePMHUHOJIOTHIO. POPMYJINPOBATH YTBEPKACHUSI O CBOHCTBAX
MapajuieNienuIea, THPaMIIBI, ONPOBEPraTh YTBEP)KICHHUS C IIOMOIIBIO
KOHTPIIPUMEPOB

IE muHATIB MonennpoBaTh MapajuieNIeUIe b 13 eIMHIYHBIX KyOOB, MOACYUTEBATE| 4,5
o0BEMa. OOBEM TUCIIO KyOOB. BRIUUCIISITE 00BEMBI MapalIeIICITUIIEIOB, KYOOB IO
MPSAMOYTOJIBHOTO COOTBETCTBYIOIINM IIpaBUiIaM U GpopMyiaaM. MoaeInpoBaTh €IMHALIBI
Mapasuienenumnena m3MepeHus 00bEMa. BeipakaTh OIHU CTUHUIIBI U3MEPEHHS 00bhEMa
gepe3 Apyrue. Beioupars e MHUIBI H3MEepeHHs 00bEMa B 3aBUCMOCTHU
OT CUTYyallMU. BBIMOTHATE NPAKTUKO-OPUEHTUPOBAHHBIE 3aJJaHUS HA
HaX0XKICHUE 00BEMOB 00BEKTOB, HIMEIONINX (POPMY MapalICICIUICa.
Perrath 3a1aun Ha HAXOXKICHHE 00HEMOB MaPAJUICIICITUIICIOB.
BbIuuciiaTh 00bEMBI MHOTOTPAHHUKOB, COCTABJICHHBIX U3
MapajuIeIICIHIICOB
Uto Takoe Pacrio3HaBaTh pa3BEpTku Kyba, mapasuienenunea, nupamuasl. Fzoopa- 3,7
pa3BEpTKa. bKaTh pa3BEPTKH KyOa Ha KieT4aToi Oymare. MoaemupoBarthb
IPa3BépTKa mpsi- MapajuieNieuIe]], MupaMuIy u3 pa3Beprok. VccnenoBaTs pa3BepTku
MOYTOJIEHOTO Ky0a, 0COOCHHOCTH PacIOI0KEHHUS OTACIBHBIX €€ YacTeil, HCIONb3ys
Mapajuiesieuea PKCIICpUMEHT, HaOMOIeHHEe, H3MEpeHHe, MoienpoBanue. Vc-
W TIHPaMUAIBL. MOJIH30BATh KOMITBIOTEPHOE MOJICIIMPOBAHIE U SKCIICPUMEHT IS H3yde-
HUSI CBOMCTB pa3BEéPTOK. ONMUCHIBATh UX CBOMCTBA
O600meHne 1 IPacrio3HaBaTh Ha YepTekKax, PUCYHKaX, B OKPYKAFOIIEM MAPE MHOTO- 5.7
CUCTeMaTH3alus TpaHHUKH. BEIEIATs BUIUMBIC 1 HEBUANMEIE TpaHH, pEOpa.
sHaHMii. KoHTpOJI 300pakaTh UX Ha KJIETYATON Oymare, MOJICIMPOBATh, UCIIONb3Ys
bHasi padoTa Oymary, TIacTUJINH, TPOBOJIOKY U JIp. XapaKTepru30BaTh B3aUMHOE
Nel10 mo Teme: [PACIIOJIOKEHHE U YUCIIO HIIEMEHTOB MHOTOTPAHHUKOB T10 MX H30-
«MHOTrOrpaHHUK OpaxeHuto. MccnenoBats MHOTOTPAaHHHUKH, UCIIOJIB3YS OKCIIEPUMEHT,
11053 HAOJII0ICHUE, U3MEPEHHE, MOJICTUpOBaHue. Mcroap30BaTh
KOMITLIOTEPHOE MOJISTTUPOBAHUE U DKCIIEPUMEHT JJIs1 U3Y4YEeHUS CBONCTB
MPOCTPAHCTBEHHBIX Tell. OMUCHIBATh X CBOWCTBA. BHYHCIATE 00BEMBI
MapajuIeNIeIIeI0B, HCIIOIB30BaTh SAHHUIIB H3MEepeHHs 00BEMa.
IPermath 33124 Ha HaX0XIeHHE 00BEMOB ITapalICIICTIUIICIOB
Tabnuy 3HAKOMUTECS C Pa3IMIHBIMU BAAAMH TaOJIHIl. AHAIH3UPOBATH TOTOBBIE 57
bl U IKak ycTpoeHsI TaOIUIIBI; CPAaBHUBATH MEXKAY COOOI MpeCTaBICHABIC B TaOIHIIaX
Ouazpa rabmumpl. YreHne ITaHHBIC U3 PeaNbHON MPAKTUKH. 3ATOTHATH IPOCTHIC TAONHUIIBI, CIICTY s
bl a6t Kak MHCTPYKIIUU
COCTaBIIATh
[TaOJIUIIBL.
CronbuaThbie 3HAKOMHTECS C TAKAMH BHIAMH JHarpaMM, KaK CTOJI0YAThIC U KPYTOBBIC 1,3
ImuarpamMMBsl, muarpaMMbl. AHATH3UPOBATH TOTOBBIE THArPaMMBbI; CPAaBHUBATH MEXTY
UTEHUE U co0oi mpecTaBIeHHbIC HA AUAarpaMMax JaHHbBIE, XapaKTepU3YIOIHe
MOCTPOCHHE HEKOTOPOE pealIbHOE sIBJICHNE WK Tiporiecc. CTPOUTh B HECTIOKHBIX
muarpamm. CITydasiX MPOCThIE CTONOYATHIE TUATPAMMBI, CIISTYs 00pasiry
IKpyrosble nuar-
[PAMMBI, YTCHHE
KPYTOBBIX
ImIarpaMu.
[Ipumepbl 3HAKOMUTECS C IPUMEPAMU OIpoca 0OIIECTBEHHOTO MHEHUS H 5.7
OIIPOCOB MPOCTEHIIIMU CITOCOOAaMU MPEICTABICHUS JaHHBIX. [[pOBOAUTE
00IIIECTBEHHOTO HECIIOYKHBIE HCCIIEIOBAaHUS OOIECTBEHHOTO MHEHUS, CBS3aHHBIC C
MueHHs. CO0p U PKU3HBIO IITKOJIBI, BHEITKOJIBFHBIMU 3aHATUSMU H YBICUCHUSIMH
MpecTaBiICHUE 0JTHOKITACCHHUKOB: ()OPMYJIIPOBATH BOIIPOCKI, BHIMOJIHATH COOP
MHPOPMALIUH. MHPOPMALIUY, IPECTABIATH e€ B BUJC TAOIUIIBI U CTOI0YATOM
ITarpaMMBl
O6001EeHne U |AHAJIM3UPOBATH TAHHBIC OMPOCOB OOIIECTBEHHOI'O MHEHUS, 6.4

CHUCTeMaTH3aLus
sHaHui. KoHTpOJ
bHas1 padoTa
Nell mo Teme:

«Tadauubl 1

MMPCACTABJICHHBIC B TaOJIUIAX U Ha auarpamMmax, CTpOUTb cT0J104YaThiC
arpaMmabl




AArpaMMBbD»
MMoeTop| 9 lunum 1 |CpaBHHBATH W YNIOPSIOYMBATH HATYPAIbHBIE YHCIIa, OOBIKHOBEHHBIS 1,6
eHUe U JleiicTBUS C 1 |mpobu. OKpyTIATH HATYpaJIbHBIEC YHCIa. BEaucIaTs 3HaUCHHS 2.4
HTOTO- HATYpaITbHBIMA YHCIIOBBIX BRIPAXKCHUMN, COJICPKAIINX HATYpaJIbHBIC YUCIa U Apo0H,
BBIit qUCIaMu HAXOIUTh KBaIpaT U Ky0 uucina. [I[puMeHsITh pa3HOOOpa3HbIC MPUEMBI
KOHTPO I a 1 |PalMOHANM3alUK BRIYMCIICHUHA. Pemars 3a1a4u, CBA3aHHbIE C 3,7
UTh MHOTOYTOTEHHKH ImemMMOCThIO uncell. Penmath TeKCTOBBIC 3a1a4H apru()METHUCSCKUM
Memmmocts ancen| 1 crioco6oM Ha pa3H996pa3Hb1e 3aBHCHUMOCTH MEX]Ty BEIHYMHAMU. 45
Vcrionb30BaTh MPUEMBI PEIICHHS 3a]1a4 Ha HAXOXKJICHUE YACTH I[EJIOT0,
HArorosas 1 [IEJIOTO TI0 €0 YacTH. BrIpakaTh OHN eTMHUIIEI H3MEPEHHUS Yepe3 Ipy- 5
KOHTPOILHAS rie. M1300paxaThb ¢ HCIOIB30BAHNEM YePTEKHBIX HHCTPYMEHTOB Ha
padora HEIMHOBAHHOW M KJIETYaTOH Oymare OTpe3KH, JOMaHbIe, YTIIbI,
Tpeyronbuuku 1 1 OKPY>KHOCTH, MHOTOYTOJIBHUKH (B TOM YHCIIE, TPSYTOIbHUKA U 6,7
[1€TBIPCX T OJIbHUK MPSIMOYTOJIBHUKH ), MHOTOTPAaHHHUKH (B TOM YHCIIE, TapaJlIeIeTuIe 1
1 mupamMuay). OnuceIBaTH GUTYPHI U UX CBOMCTBA, MPUMEHATH CBOIMCTBA
[/TeiicTBus C 1 |npu pemennu 3aga4. YuraTh NPOEKIIMOHHbIE YEPTEKH MHOTOTPAHHUKOB.| 3,6
ImpoOsiMu Pacrio3HaBaTh pa3BEpTKU Kyba u mapamienenuneaa. M3mepsars u
IPermenne 2  [CpaBHUBATh AJMHBI OTPE3KOB, BEIUYUHBI yIiI0B. Haxonuts nepumeTpol 2,4
TEKCTOBBIX 3a71a4 MHOTOYTOJIbHIKOB, TUIONIAX IPSAMOYTOJIEHIKOB, 00HEMBI
rnapajjiciCrnmmneaoB. BI)Ipa)KaTI) OJHH €AVMHUIBI UBMEPECHUA JINH,
ruromanel, 00bEMOB Yepes3 Apyrue
6 K1acc
Pazpnen | Koa- Tema KoJu- |OcHOBHBIE BUbI IEATEIbHOCTH 00YYAKOIIMXCH (HA YpOBHE Y4eOHBIX|OCHOBHBI
BO BO JaeicTBH) e
4acoB 4acoB HaNpaBJI
eHHusl
BOCITMTAT
eJILHOM
nesiTeJIbH
OCTH
Ipodu 20 /TpoOb, 2 MopaeaunpoBaTh B rpag4ecKoil 1 npeIMEeTHON popMe OOBIKHOBEHHBIE 3,4
M MUCTIUTENb U Itpo6u (B TOM YHCIIE C TIOMOIIBI0 KoMIbIoTepa). IIpeodpa3oBbIBaTh,
NMpoueH BHaMeHATeJb JPo- CPABHUBATH U YHOPAT0YMBATH OOBIKHOBCHHBIC
ThI or. OcHOBHOE mpo6u. CoOTHOCHTH POOHBIC YHCIIA C TOYKAMHU KOOPIHHATHOMN
CBOMCTBO ApOOH. npsMoii. [IpoBOANTH HeCI0KHBIE HCCJIEA0BAHNS, CBSI3aHHBIC C
[IpuBencHme OTHOIICHUAMH «OOJBIIE» U «MEHBIIE» MEKIY APOOSIMH
ImpoOu K HOBOMY
BHAMEHATEJIIO.
Cokparienue
mpobeii.
[paswna 4 BbInoIHATH BEIYHUCICHUS ¢ qpoOsMu. Ucnmoib30BaTh IpoOHYIO 4epTy 1,6
EeNCTBUN C KaK 3HaK JeJICHUS [IPY 3aIFCH HOBOTO BHJA IPOOHOTO BBIPAKEHUS
mpo0OsMu: croxe- («MHOTO3TAXKHASD APO0BH). [IpUMEHATH pazIHYHBIE CITOCOOBI
HUE, BBIYUTAHUE, BBIYHCIICHUS 3HAUCHUN TaKUX BHIPAKEHUH, BBINOJHATH ITPeoOpa3oBa-
[YMHOXEHUE, HUE «MHOTOATKHBIX» JIpoOeil. PemaTh 3a/1a4u HA COBMECTHYIO
ImeneHue aApooei. PaboTy. AHAJM3UPOBATH YHCIOBBIC 3aKOHOMEPHOCTH, CBSI3aHHBIE C
3amaun Ha apr(OMETHICCKUMH JCHCTBUSIME C OOBIKHOBEHHBIMU JIPO0SI-
COBMECTHYIO MU, JOKA3bIBATH B HECJIOXKHBIX CIy4asX BHISIBICHHBIC CBOMCTBA
paboTy.
«MHOT03TaKHBIC
b Ipoou.
IHaxoxnienne 5 IPerraTh OCHOBHEIC 337]a4 Ha APOOH, MPUMEHSITh Pa3HbBIC CIIOCOOBI 2.6
[YACTH OT YHUCIIA. HAXOKICHUS YaCTH YHCIIa U YMCIIA TI0 ero 4acTu. PemaTh TeKCTOBEIC
Haxoxnenne 3aadu Ha IPOOU, B TOM YHCIIC 334a49H C PAKTUICCKUM
YKCIIa TI0 ero KOHTEKCTOM; aHAJIM3UPOBATH U OCMBICINBATH TEKCT
uvactu. Kakyro BaJa4ui; MOJEJIMPOBATH YCIOBHE C TIOMOIIBIO CXEM H
[MacTh OJTHO YHCIIO [PUCYHKOB; CTPOUTH JIOTHIECKYIO IICTIOUKY PaCcCY KICHHUH; BbIMOJI-
COCTaBIIAET OT HATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA COOTBETCTBUE YCIIOBHIO
mpyroro.
[TousiTne 5 OO0BSACHATH, YTO TAKOE MPOIICHT, HC- 3,4
MPOIICHTA. M0/1b30BaTh ¥ MOHUMATH CTAHAAPTHBIE 000POTHI PEYH CO CIOBOM
IPermenne 3amaq «mporieHT». BhIpazkaTh IPOLEHTHI B ApO0OSX U APOOH B
HA HAXO0XKJICHHE mporieHTax. MoaeJInpoBaTh MOHITHE IPOLICHTA B TPadUUCCKOM
[POIICHTA OT bopme. PemaTh 3aaun Ha HAXOKICHUE HECKOJIBKUX MPOIICHTOB




BCIIMYMHBI, HA

BCJIMYMHBI, HA YBCJIMYCHUC (yMeHI)HICHI/IC) BCJIMYMWHBI HA HCCKOJIBKO

[YBEJINYCHUE mporieHToB. [IpMMEHSITh TIOHSATHE MPOICHTA B MPAKTHYCCKIX CHTYaIU-
BEJTMYMHEI HA sx. PemaTh HeKOTOphIC KJIaCCUYECKUE 3a1a4H, CBA3aHHBIC C IOHATHEM
HECKOJIBKO MPOIICHTA: AHAJIU3UPOBATH TCKCT 3a/1a4H, HCMOJIB30BATh [IPUEM
[POLIEHTOB. YHCIOBOTO SKCIICPUMCHTA; MOAETHPOBATH YCIOBUE C TOMOIIBIO CXEM H
[PUCYHKOB
OcobennocTu OOBACHSTD, B KAKUX CITydasX JJisl TPEACTaBICHUS HHGOPMAIIUY HC- 6,7
MpeJICTaBICHUS MOJIB3YFOTCS CTOJIOYATHIC TUATPAMMBI, U B KAKUX — KpyroBbie. W3-
ITAaHHBIX Ha BJICKATh U HHTCPIPETUPOBATH HHPOPMAIIUIO 13 TOTOBBIX JHATPAMM,
CTOJI0YATHIX U BBITTOJTHATH HECJIOKHBIC BRIYMCIICHHS 10 JaHHBIM, MPEICTABICHHBIM Ha
KPYTOBBIX imarpamMme. CTpOUTH B HECIIOKHBIX CIIyYasx CTOIOYAThIC U KPYTOBBIC
ImarpaMmmax. ITarpaMMBbI IO JaHHBIM, TIPEICTaBICHHBIM B TabmiaHo# dopme. [Tposo-
Urenue ITUTH UCCIIEAOBAaHMS IPOCTEHIINX COIMAIBHBIX SBICHHUI IT0 TOTOBBIM
ImIarpaMm. ImarpaMMam
[locTpoenue
ImIarpaMm.
O6o6meHre U IBBITTOJTHATE BBIMUCICHUS ¢ qpo0smu. [IpeoOpa3oBbIBaTh, CPaBHUBATH U 2.5
CHCTeMaTH3alus YIOPSIIOYMBATh OOBIKHOBEHHEIE [poOn. COOTHOCHTE IPOOHEIE YHcia ¢
BHaHui. KoHTpOJ TOYKaMH KOOPIWHATHOM NMPSIMON. PermaTth TeKCTOBBIC 3a/1a4K Ha APOOH U
bHasi padoTa MPOIICHTHL. VccaeoBaTh YUCIIOBBIE 3aKOHOMEPHOCTH
Nel mo
Teme: « {podu n
MPOUEHTHD
Ipsimel |7 Beprukanbable Pacno3snaBaTth cilydyau B3aUMHOI'O PacIOJIOKEHUS ABYX IpsMbIX. Pac- 1,3
e Ha YTJIBL. MO3HABATH BEPTUKAIBHBIC U CMEXHbIC yIibl. HaxoauTh yriel, 06pa3o-
TJIOCKO [MeprieHauKyIISAp- BaHHBIE IByMS TIepeceKaomuMucs npsaMeiMu. M300pakaTts 1Be niepece-
CTH U B HBIC TIPSIMBIC. KAFOIIHECS TPSAMBIC, CTPOUTH MPSIMYIO, IEPICHAUKYIAPHYIO
npocrtp CMEXHBIE YTIIBI. MaHHOW. BBIABUIraTh TUIIOTE3bI O CBOMCTBAX CMEKHBIX
aHCTBe TJIOB, 000CHOBBIBATh HX
[TapanienbHOCTb. Pacno3HaBaTh ciiydyad B3aMMHOI'O PAcCIlOJIOAKEHUS JBYX MPAMBIX Ha 6,7
CHOBa TUIOCKOCTH U B TIPOCTPAHCTBE, PACHO3HABATH B MHOTOYTOJIFHHKAX
MEePIICHTUKY - MmapajuiebHble cTOpoHEI. M300paskaTh 1Be mapaJuieibHEIe
MSPHOCTB. MpSIMBIE, CTPOUTH TPSIMYIO, TTAPAIUICITBHYIO TaHHOH, C TOMOIIBIO
[IpsimbIe B UepTEKHBIX HHCTPYMEHTOB. AHAJIM3HPOBATH CIIOCO0 ITOCTPOCHUS
MPOCTPAHCTBE. MapajuIebHBIX MPSIMBIX, TIOIIATOBO 33aJaHHBIH PHCYHKAMH, BbI-
MOJHATH OCTPOCcHUS. @OPMYJIHPOBATH YTBEPXKICHUS O B3AUMHOM
[PACIOJIOKCHUHU JIBYX MPAMBIX, CBOMCTBaxX napajICJIbHbIX IPAMBIX
IPaccTostHmE IN3MepATH pacCTOSTHUE MEXKITYy TBYMS TOYKAMH, OT TOYKH J0 TPSMOH, 57
MEXITY ABYMS MEXIy ABYMS ITapauIeIbHBIME TPAMBIMA, CTPOUTH TEOMETPUIECKOE
TOYKaMHU. MECTO TOYCK, O0JIATAFONINX ONPEIeIICHHBIM CBOHCTBOM
IPaccTostHue ot
[TOYKH J10
burypsr.
IPaccTostHue
MEXKTY
MapajuieTIbHBIMU
MPSIMBIMH.
IPacctostHue OT
[TOYKH JI0
[UIOCKOCTH.
O6o0meHue 1 IPacrio3HaBaTh ciiy4an B3aUMHOTO PACIIOJIOKECHHUS TIOJ0KEHUS IBYX 5
CUCTEeMaTH3aIIHs MPSIMBIX, PACIIO3HABATH B MHOTOYTOJIFHUKAX IMapaJuUICIbHEIC U
BHAHUIA. MepICHANKYIIPHBIE CTOPOHBL. 300paxats IBe IepeceKaronuecs
IKonTpOMBHAS MPSIMBIE, CTPOUTH MPSIMYIO, MIEPIICHANKYJSIPHYIO JAHHOW, ITapaJUICIbHYIO
padota Ne2 o ImaHHO#. M3MepsATh pacCTOSHUE MEKIY ABYMS TOUYKAMU, OT TOYKH [0
reme: «IIpsimble MPSMOM, MEXIY ABYyMsI ITapajuIeNbHBIMU IPSAMBIMHA. M300paxats
Ha IIJIOCKOCTHU U B MHOTOYT'OJIbHUKH C IMapauICJIbHBIMHA, IEPIICHAUKYIAPHBIMU CTOPOHAMU
MPOCTPAHCTBEY
UMecsaTu 9 JlecaTnuHast 3anuchIBATh M YUTATh NECATUIHBIE NpoOu. [IpeacTaBisaTh AeCITHIHYIO 14
YHbIE Bammch IpooOeH. ITpoOb B BU/IE CYMMBI Pa3psAIHBIX cllaraeMbIXx. MoIenrpoBaTh
Impoou [Mepexoxn oT ImecsATUIHbIE TpoOu pucyHKamu. [IepeXxoauTh OT JECATHIHBIX ApoOei K
ITECATUYHOM COOTBETCTBYIOIIMM OOBIKHOBEHHBIM cO 3HameHarensmu 10, 100, 1000 u
ImpoOu K T.71., 1 Ha000poT. M300paxarh eCATUIHBIC TPOOU TOUKaMHU Ha
0OBIKHOBCHHO# U KOOPAWHATHOW mpsiMoii. Mcronb30BaTh qeCSITUYHBIC APOOH IS
HA00OPOT. repexojia OT OAHUX CIUHULL, U3MEPEHUS K IPYTHM; OOBSICHATH 3HAUCHHS

M300paxeHue

PCCATUYHBIX NPHUCTABOK, MCHOJIB3YEMBbIX IJId O6pa30BaHI/[$I Ha3BaHUM




IeCATHYHBIX
ImpoOeit ToukaMu
Ha KOOPMHATHOU

CAWHUIL B MeTpH‘-IeCKOﬁ CHUCTEME MEP

MPSAMOI.
JlecsiTuuHbIe
Impo6u u
MeTpUIecKast
cucTeMa Mep.
[Mpu3HaK DopMyJIUPOBATDH TPU3HAK 00OPATUMOCTH OOBIKHOBEHHOU ApOOH B 57
oOpaTuMocTH IMeCSITUIHYI0, MPUMEHSITH €ro I pacro3HaBaHus Apo0eit, s
0OOBIKHOBEHHOM KOTOPBIX BO3MO>KHA (FJTH HEBO3MOJKHA) JIECATHIHAS 3a-
Impo6u B muck. IlpeacTaBasTh OOBIKHOBEHHBIC APOOH B BHIIE
IMECSITUIHYTO. mecsiTnaHbIX. IIpUBOAMTH TPUMEPHI SKBUBAJICHTHBIX MTPEICTaBICHINA
lecsiTuuHbIe IMPOGHBIX YuCeN
MpeIcTaBICHU
HEKOTOPBIX
0OBIKHOBCHHBIX
Impobeii.
BeipaskeHue
BETHYIIH
mpoOsaMu.
PaBHBIC Pacno3HaBaTh paBHBIE IeCSATHUHBIE NpoOH. OOBACHATH Ha IPUMEpax 2,3
mecsITUIHbIC MpUEM CPaBHEHHUS TCCATHIHBIX
Impoou. Impo6eii. CpaBHUBATH U YIOPSI0YUBATD [ICCITUIHEIC
CpaBHeHHE H Impo6n. CpaBHUBATH OOBIKHOBEHHYIO U ICCATHIHYIO APOOH, BEIOMpast
[YIOPSITOYUBAHHE MOIXOAAIIYI0 (hOPMY 3aITUCH JaHHBIX
IMeCSITUIHBIX uricel. BHIABAATH 3aKOHOMEPHOCTH B TIOCTPOCHUHT
Impobeti. MOCJIEeI0BATEIEHOCTH NECATHIHBIX ApoOeii. Pemats 3agaqn —
CpaBHeHue HCCIieIOBaHNS, OCHOBAaHHBIC Ha TOHUMaHUH HOPA3PSAIHOTO NMPHHIIUIIA
0OBIKHOBEHHOM ITECSITUIHOM 3aMUCH IPOOHBIX YUCEIL.
Impobu u ae-
CATUYHOM.
O0001IEeHNE U 3anuchIBaTh U YUTATH JeCATHUHBIEC Npoou. M300pakaTh AecITUIHbIE 4,7
cHUCTeMaTH3aLus IMpoOHM TOUKaMH Ha KOOPJUHATHOM Mpsi-
BHAHUU. Moii. [IpeacTaBasiTh 0OBIKHOBEHHBIE IPOOH B BUJIE JIECATHUHBIX Ipo0eit
IKonTponpHas M IECATHYHBIC B BUIC
padota Ne3 o 0OBIKHOBEHHBIX. CPaBHUBATH 1 YHOPSAAOUYMBATH ACCATHYHBIC
reme: po6u. Menmonp30BaTh SKBUBAJICHTHBIC IIPEICTABIICHHUS TPOOHBIX YUCEN
«ITECSITUIHEIC MPH UX CPAaBHCHHU, TP BEIYUCIICHUSIX. BhIpamaThs OHU € TUHHIIBI
ImpoOm» M3MEPEHUs BETUYMHBI B IPYTHX €IUHALAX (METPHI B KIJIOMETpaX, MU-
HYTHI B 9acaX  T.IL.)
[eiicT 27 Cnoxenune KoHCTpyHpOBATH aIrOPUTMEI CIOKCHUS ¥ BEIYUTAHUS TECATHIHBIX 1,6
usi ¢ IMECSITUIHBIX Impo0eii; NATICTPUPOBATH UX MIPUMEPaMH. BEIMHCIATH CYMMEBI H
mecsiTh ImpoGeii. Beran- [PA3HOCTH JECATUYHBIX Apo0ei. BIUMCAATH 3HAYCHHUSI CYMM U
YHBIMH TaHWe [Pa3HOCTEH, KOMIIOHEHTAMH KOTOPBIX SBJISAIOTCS OOBIKHOBEHHAS IPO0b U
poosiM IMecsATUIHBIX ImecsiThaHast, 00Cy kK Iasi P 3TOM, Kakasi (popMa IpeICTaBICHIS YHCEeT
M Impobeii. BO3MOYKHA U IIeJieco00pa3Ha. BBINOIHATH OIIEHKY W NPUKUIKY CYMMBI
JlercTBHs C ImecATUYHBIX Apobeii. PemiaTh TEKCTOBBIE 3a7a49H, PEATIOIaralonue
OOBIKHOBEHHBIMHU CJIOKEHHE U BEIYUTAHUE NECATUIHBIX TPOoOeit
M IECITHIHBIMH
ImpoOsMHu.
IPetienue 3aaau.
'YMHOXEHME IMccrenoBaTh 3aKOHOMEPHOCTh B U3BMEHEHUH TOJIOKEHUS 3aMsTON B 3,4,7
mecITHIHOM ImecsITHIHO [podu pu yMHOKeHuH u aenennu e€ Ha 10, 100, 000 u
ImpoOwn Ha eIMHU- T.1. @OpPMYJIMPOBATH MPABHIA YMHOKCHUS U JACICHUS ACCATHIHON
Iy C HYJISIMU. npo6u Ha 10, 100, 1000 u T.1. [IpUMeHATH YMHOXXEHHE U JICIICHHE
Jlenenue ImecsITMIHOM poOu Ha cTereHs uncia 10 i nepexoaa OT OJHUX
InecsaTHIHON CAMHUI] H3MEPEHUS K ApyruM. PemraTh 3a1a4n ¢ pealbHBIMU TaHHBIMH,
ImpoOu Ha MPE/ICTABJICHHBIMU B BHJIC ICCATHYHBIX APOOCH.
€AUHULLY C
Hysimu. [lepexon
0T OJTHUX €IUHHII
M3MEPEHUs K
mpyTHM.
'Y MHOXEHHE KoHcTpyMpoBaTh alrOpUTMbl YMHOKEHUS IECATUIHON ApoOH Ha 2,5,6
mecsTHIHOM mecsITHIHy0 1poOb, Ha HATYPaIBLHOE




ImpoOu Ha mecsi-
TUYHYIO.
\YMHOKEHHNE
mMeCATUYHOMN
ImpoOu Ha
HATYpaIbHOE
MKCIIO.
IBo3BeneHue necs-
THIHON ApoOH B
KBaJapaT u B KyO,
[YMHOKEHHUE
ImeCATUYHOM
ImpoOu Ha
OOBIKHOBEHHYIO.
IPa3zHbIe NEUCTBUS
C IECATUYHBIMHA
ImpoOsiMu.
Pemienue 3amad.

4KCI0, HILTIOCTPUPOBATH IPUMEPAMU COOTBETCTBYIOIINE

npaBuia. BEIMHCAATH TPOU3BENICHNE IECATHYHBIX IpOOCii, AeCITHIHON
IMpoOM M HATYPAILHOTO YKCIa. BRIYNCAATH NpON3BEACHHUE AECIATUIHON
IMpoOK 1 0OBIKHOBEHHOI, BBIOMPast MOAXOAAILYIO0 (hOPMY 3arucH
ITPOOHBIX uncel. BRIYMCIATE KBaIpaT U KyO JeCITUYHOM

poOU. BEIYMCJIATH 3HaYeHUS YUCIIOBBIX BBIPAXKEHUH, COIepKaIUuX
IMeHCTBUS CIIOKEHIS, BEIYUTAHUSI U YMHOKEHUS ECITUIHBIX

Impobeii. BRIMOTHATH TPUKUIKY U OIEHKY PE3yJIbTaTOB

BEIYUCIICHIH. PelmaTh TeKCTOBBIE 3a1a4H apu(METHIECKIM

crtocoOoM. PemiaTth 3a7a4n Ha HAXOXKICHUE YaCTH, BEIPAXKCHHON
ImecsITUaHO# 1po0ObI0, OT JaHHON BETUINHBI

Crnyuaii, korga O0cyxaaTh NPUHIMIHATIFHOE OTIUYHE JEHCTBUS IEJICHUS OT IPYTUX 3,4,6
HJacTHOE ImeiicTBUi ¢ AecATUYHBIMU Apo0sMH. OcBanBaTh alIrOPUTMEI
BEIpaXKaeTCs Je- BEIYHCIICHUH B CITydasix, KOTJa YaCTHOE BBIPAXKACTCS IECATUIHOMN
CATUYHON IpOOBI0 mpo6br0. ConocTaBJIAITh PA3IUIHbIE CIOCOOBI ITPEACTABICHUS
(nenenne OOBIKHOBEHHOM ApOOHU B BUAE AECSITUYHON. BBIYMCIATH 9acTHOE OT
ImecATHIHOM ImeneHns Ha IecATHYHYIO0 1poOb B 00mmeM ciryyae. PemaTe TekcTOBBIC
Impo6u Ha 3agadn apupMETHIECKNM CIIOCOO0M, UCIIONB3YS pa3INdHbIC
HaTypalbHOE 3aBUCHMOCTH MEXy BEJIMUNHAMH: aHAJIM3UPOBATh M OCMBICINBATh
HHCII0, Ha JIecs- TeKCT 3a/1a4i, NepeopMyJIMPOBLIBATH YCIOBUE, CTPOUTH JIOTHIECKYIO
TUYHYIO IpOo0Bb). LIETIOYKY PACCYXIACHHH; KpUTHIECKH OLeHUBATh ITOJTy4YeHHBII
Brruucienue OTBET, OCYIECTBJSITh CAMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBHE
aCTHOTO [YCIIOBHIO
IMeCSITUYIHBIX
ImpoGeii B oOmem
ciydae. Pa3uble
IMEUCTBUS C
ImecATHIHBIMA
mpoOsMu.
IPerieHue 3amaq
Ha IBIDKEHHE.
Yro 3HaUYmT OKpYIJISITH JECATUIHBIC IPOOH IO CMBICITY», BEIOMpAst JTydIiee U3 2,47
OKpYTJIUTH MPUOIIMKEHUH C HEIOCTAaTKOM U C M30BIT-
IMECTUYHYTO KoM. @OpPMYJIHPOBATH IPABUIIO OKPYTIICHHUS AECATHUHBIX
mpo6s. [IpaBuio Impo0Oeil, NPUMEHSITH ero Ha MpakTuke. O0bACHATD, YEM OTIMYAETCS
OKpYTICHUS OKpPYTJIICHUE TECATHYHBIX APoOeil 0T OKPYTICHUS HATypalIbHBIX
IMeCSITUYIHBIX qricen. BelunceasaTh npuOImKEHHbIC YaCTHBIC, BRIPAXKCHHBIE
Impobeii. IECSITUIHBIMY APOOSMH, B TOM YHCIIE, TP PEIICHUH 3a7a4 IMPaKTH-
[Tpubmkénnoe HYECKOTo XapakTepa. BhINIOJIHATE IPUKUIKY U OLEHKY Pe3yIbTaToB
[UacTHOE. [melicTBHI ¢ HECATUYHBIMU JPOOSIMHU
O6006meHNE 1 DopMyIUPOBATH TIPABWIIA IEHCTBHN C IECITUIHBIMH 3,5
CHUCTeMaTH3aIus po0sMu. BBIYMCJISATH 3HAUCHNS YHUCIIOBBIX BBIPAXKEHUI, COIepIKaIInX
BHAHU. IMpoO¥; MPUMEHSITH CBOMCTBA apu(pMETHUECKUX NeHCTBUH IS
IKonTponsHast [pallMOHaIM3aluK BEIYHCIEHUH. VccieqoBaTh YncioBble
pabora Ne4 o 3aKOHOMEPHOCTH, HCIIOJIB3YsI YHCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C
reme: «JleficTBus MOMOIIBI0 KOMIIbIOTEPA). BBIMOTHATH MPUKUIKY U OLIEHKY PE3YJIbTaTOB
C IeCATHYHBIMU BEIYHUCIIEHNH. OKPYIJIATH JeCATHIHbIE ApOOH, HAXOAUTD JICCITUYHBIE
IMpoOsIMN» MpuOIKEeHUs! 0OBIKHOBEHHBIX JIpo0eii. PemaTs TekcToBbIE 321241
apr(METHIECKIM CIOCOOOM, MCTIONB3YSI pa3IUIHbIe 3aBHCHMOCTH
MEXy BeTHINHAMH: AHAJTU3HPOBATh U OCMBICIUBATH TEKCT
Bajauu, nepedopMyJINpPoOBHIBATH YCIOBUE, M3BJIEKATh HEOOXOUMYIO
mH(pOpManIo, MOJETHPOBATH YCIOBHE C TIOMOILBIO CXEM, PHCYHKOB,
[pEaTbHBIX PEIMETOB; CTPOMTD JOTHUECKYIO IIEIOYKY PacCy KICHHH;
KPUTHYCCKH OLIEHHBATh MOTyYCHHBIN
OTBET, OCYIECTBJSITh CAMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBHE
[yCJIOBHIO
Oxpyx 9 IB3anmHuoe Pacno3HaBaTh pa3iMuHbIEe CIyYyan B3aMMHOTO pacrojioxkenus npsimoit u| 1,3,5
HOCTh [pacIoIoKeHHe OKPY>KHOCTH, H300PaskaTh UX C IOMOIIBIO UePTEKHBIX
MPSAMOM U OK- MHCTpYMEHTOB. MccieqoBaTh CBOIICTBAa B3AUMHOI'O PACIIONI0KEHUS
Y>KHOCTH. NpsSIMOM M OKPY>KHOCTH, MCIOJIB3Ysl 9KCIIEPUMEHT, HaOIoIcH1E,




F’ocmoe}me
KacaTeJIbHOM.

M3MEpEHUE, MOJCIUPOBaHNE, B TOM YHCIIE KOMIBIOTEPHOE MOAEIUPO-
BaHue. CTPOMTH KacaTeJIbHYIO K OKPY>KHOCTH. AHAJIM3HPOBATH CII0CO0
MOCTPOCHUS KacaTeIbHOU! K OKPYKHOCTH, TOIIArOBO 3a/laHHBbIIH
[PHCYHKaMH, BBINOJHSATH 1ocTpoeHus. KoHeTpyHpoBaTh airoputm
MOCTPOCHUST M300paXKEHUH, COAEpKAMX KOHDUTYpALINIO «KacaTelbHas
K OKPY’KHOCTH», CTPOMUTH II0

anroputMy. @OpPMYJIHPOBATHL YTBEP)KACHHUS O B3AUMHOM PaCIIONIOKE-
HHUH IPSIMOH M OKPY’KHOCTH

MaciuTab (KapThl, [1aHa, YepTexa, Moaenu). Pemars 3anaun

MpaKTHYECKOro xapakrepa Ha Macmtad. CTPOUTH GUIYpHI B 3alaHHOM

/IBe OKpYKHOCTH. Pacno3HaBaTh pa3IMIHbBIC CITydald B3AHMHOTO PACIIOIOKECHHS JBYX 2,37
IMocTpoenne OKpPYXHOCTEH, H300paKaTh UX C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
TOYKH, 1 oT pyku. CTPOUTH TOUKY, PaBHOYAATIEHHYIO OT KOHIIOB
[PaBHOYZQJICHHOM oTpe3ka. UcciienoBaTh CBOMCTBA B3AMMHOTO PACTIONOKEHHS TIPSIMOM 1
0T KOHIIOB OKPYXHOCTH, UCIIOJIb3Ys IKCIIEPUMEHT, HAOIIOICHNE, U3MEPCHUE,
0Tpe3Ka. MOJIeIUPOBaHKE, B TOM YHCIIE KOMIIBIOTEPHOE
MojenupoBanre. KoHCTpyHpoOBaTh adropuT™M MOCTPOSHHUS H300paxKe-
HUH, COepKalINX IBE OKPY>KHOCTH, KacaroIluecsl BHEIIHUM U
BHYTPEHHUM 00pa3oM, CTPOUTH 110 aroputmy. @opmynuposars
[YTBEp KJICHHE O B3aHMHOM PACIHOJI0XKEHUH JIBYX
okpy>xHOCTell. CpaBHMBATB PAa3IUUHBIC CITyyal B3aUMHOTO
[PacIONOKEHHS IBYX OKPYKHOCTEH. BbIABUIaTh THIIOTE3BI O CBOHCTBAX
KOH(UTypanny «JIBe IepeceKaroInecs OKPY>KHOCTH PaBHBIX
[paIiycoB», 000CHOBBIBATh HX. CTPONTH TOUKH, PAaBHOYJAJICHHBIE OT
KOHIIOB OTpPE3Ka.
IMocTpoenue Pacno3HaBaTh pa3IMgHbIC CITyYad B3AaUMHOTO PAcIoOKEHUs npsMoit u| 2,57
TPEyTONbHIKA IO OKPYXXHOCTH, IByX OKPY>KHOCTEH, H300Pa’KaTh UX C IOMOIIBIO
TPEM CTOPOHAM. MEePTERHBIX HHCTPYMEHTOB M OT pyKu. CTPOUTH TPEYTONBHUK I10 TPEM
HepaBeHncTBO CTOpOHAM, ONMCBIBATD MocTpoeHHe. @OPMYJIUPOBATH HEPABEHCTBO
TPEeyTroJIbHHUKA. TpeyrospHuKa. MccjienoBaTh BO3MOKHOCT TOCTPOSHHS TPEYTOJIbHIKA
[0 TPEM CTOPOHAM, HCIOJIb3YsI HEPABEHCTBO TPEYTOJIbHUKA
[{unusap, KOHYC, Pacro3HaBaTh HWJIMHAP, KOHYC, AP, H300paXaTh HX OT 3,6,7
mrap. CeueHus. PYKH, MOAEIHPOBATh, UCHOIb3Ys OyMary, INIacTUIINH, IPOBOJIOKY U
np. MceaepoBaTh CBOMCTBA KPYIUIBIX T€Jl, UCIOJIb3Ys SKCIIEPUMEHT,
HaOJIoieHNe, U3MEPEHNe, MOJICTUPOBaHNE, B TOM YHCIIE KOMIIBIOTEPHOE
MoenupoBaHue. ONUCHIBaTh MX CBOMCTBA. PaccMaTpuBaTh npocTenime
KOMOWHAIIMY Tel: Ky0 M map, IHIHHIp U map, Ky0 U HIIHHAD,
MUpaMuaa u3 mapoB. PaccMaTpuBaTh MpocTeiime cedeH s KpyTibIX
TeJ1, MOJy4aeMble MyTEM IPEIMETHOTO WIIM KOMIIBIOTEPHOTO
MOJIETTMPOBaHNS, ONIPEAEIISATh UX BUA. PacriosHaBaTh pa3BEPTKH KOHYCa,
IVJIMHAPA, MOACINPOBATh KOHYC 1 IIMHAP U3 Pa3BEPTOK
O6o0meHne 1 Pacno3HaBaTh pa3IMYHBIC CITyYad B3aHMHOTO pacIioyiokeHus npsmoii u|  1,4,6
CHCTEeMaTH3aLHS OKPYXXHOCTH, IByX IIPSIMBIX, IBYX OKPY>KHOCTEH, H300paKkaTh UX C
sHaHuil. KoHTpon MOMOIIBIO YEPTEKHBIX
bHas pabota No5 nHcTpyMeHTOB. M300panxars TpeyronbHuk. MecaenoBaTs cBoiicTBa
[0 TeMe: KPYTJIBIX TEJ, UCTIONIB3YS SKCIIEPUMEHT, HaOIro1eHe, H3MepeHHe,
OKpyKHOCTB MOJICIMPOBaHKE, B TOM YHCIIE KOMIBIOTEPHOE MOJIE-
imrpoBanne. OnuchbIBaTh MX CBOHCTBA. PaccMaTpuBaTth mpocreiimme
CEeUEHHsI KPYTIIBIX TeJI, MOydaeMble MyTEM NMPEeIMETHOTO HITH
KOMIIBIOTEPHOTO MOJICTTHPOBAHUS, ONPeesiTh UX
Bra. CpaBHMBATBL CBOWCTBA KBaJIpaTa M MPSIMOYTOIBHUKA 00IIEro
BU/a. BBIIBHTaTh TUIIOTE3HI O CBOMCTBAX M3YUYEHHBIX QUTYD U
KOH(UTypanuii, 00bACHATH UX HAa IpUMepax, 0MPOBepraTh C
MOMOILbI0 KOHTPIIPUMEPOB.
OtHom (17 OTHOIIEHUE OBYX OOBACHATH, YTO ITOKA3hIBAET OTHOILICHHUE JIBYX YNCEN, HCMOJAB30BaTh u| 1,7
eHUs 1 urcen. [lenenue B MOHMMATh CTaHAapTHBIE 000POTHI PEUH CO CIIOBOM
npoueH ITaHHOM «oTHOIIeHHE». COCTABJATH OTHOUICHUS, 00BACHATH COACPIKATEIbHBINA
ThI OTHOIIICHHH. CMBICJI COCTaBJIEHHOTO OTHOIICHHUS. PemaTe 3a1aun Ha AeTIeHUE YHCE U
IPermenue 3amaq BEJIMYHH B JAHHOM OTHOIICHHH, B TOM YHCIIE 33a49H IPAKTHIECKOTO
Ha JIeICHIE B xapakTepa
ITaHHOM
OTHOLLICHUH.
OTHOLIEHNE O0BbSCHATH, KaK HAXOJIAT OTHOIICHNE OJTHOMMEHHBIX U Pa3HOMMEHHBIX 3,4,6
BEJINYNH. BEJINYMH, HAXOAMTh OTHOMICHNS BenuuuH. McciieioBaTh B3aNMOCBSI3b
Macmira6. Pere- OTHOLLIECHUI CTOPOH KBaJApaTOB, UX NEPUMETPOB U IJIOIMAACH; JIuH pé-
HHE 3a7ay. 0ep kyOoB, miomaaei rpaneit 1 00bEMOB. OOBACHATH, YTO TOKAa3bIBAET




Macuirabe

[UTIOIAN KPYyTa.

apa: BeraucasTe pasMepst GUryp, OrpaHUYeHHbBIX OKPYKHOCTSIMH U

[MpencraBneHne BbipaxaTh IPOICHTHI NECATUIHON APOOBI0, BHIMOJHATH O0OPATHYIO 5,6,7
MPOIICHTA OTIepannio — MepPexXoauTh OT ACCATHIHON APOOH K
mecsITHIHOM MpoIleHTaM. XapaKTepu30BaTh JT0JH BEININHBI, HCIIOIB3Y S
IMPOOBIO. HKBUBAJICHTHBIC MIPEICTABICHUS 3aJaAHHON JIOJIH C TIOMOIIIBIO POOH U
IBeipaxkeHue MPOLIEHTOB
Impodu B
MpOLEHTAaX.
IBeraucienue PemaTh 3aaun MPakTUUECKOT'O CONEPIKAHUS HA HAXOXKICHUE 6,7
MPOLIEHTOB OT HECKOJBKUX MPOIICHTOB BEIMYMHEI, HA YBEINYCHUE (YMCHBIIICHUE)
BEJTMYHHEI. BEJTMYMHBI HA HECKOJIBKO TIPOIICHTOB, HA HAXOXKJICHUC BETMYUHBI IO ¢
IHaxoxnenue mporieHTy. PemaTh 3a7auu ¢ pealbHBIMU TaHHBIMU HA BBIYHCICHHE
BEJTMYIIHEI 10 €€ MPOIICHTOB BEIMYNHEI, IPUMEHSS OKPYTIICHIE, TPUEMBI IPUKUIKHA. BbI-
MPOIICHTY. MOJHATH CAMOKOHTPOJIb ITPY HAXOXKICHUH ITPOIICHTOB BEJIMYNHEI,
'YBenuueHne u MCIIONB3YS TPUKUAKY
[YMECHBIICHNE
BETMYMHEI HA
HECKOJIBKO
[POIIEHTOB.
OxkpyrieHue u
MPUKHIKA.
Haxoxnenue BbipaxaTh OTHOILLIEHUE IBYX BEJIMYUH B IIpoLieHTaX. Pemars 3anauy, B 3,4
MPOLIEHTHOTO TOM YHCJIe 3a/1a4H C IPAKTUYECKUM KOHTEKCTOM, C PEAIbHBIMU JJAaHHBI-
OTHOIICHHUS. MU, Ha HaXO0XJACHHUE MTPOLEHTHOTO OTHOLIEHUS JIBYX BETUYHH. AHAJIU3HU-
Permenue POBAaTh TEKCT 3a/1a4¥, MOJAEJMPOBATH YCIOBUE C IOMOIIBIO CXEM U
TEKCTOBBIX 3a/1a4. [PUCYHKOB, 00BSCHATH TIOJTYYCHHBIN pe3yIbTaT
Oxpyrienue u
MPUKHIKA.
O600meHne 1 HaxoauTh OTHOIICHUS YHCEN U BeNWYNH. PelmiaTh 3a1a4n, CBA3aHHBIC C 2,6
CHCTEeMaTH3aIus OTHOIIICHWEM BEIIMYHH, B TOM YHCJIE 3a7a9H MPAKTHYECKOTO
sHaHUil. KoHTpOn xapakTepa. PemaTp 3a1a4un Ha MIPOICHTHI, B TOM YHUCIIE 3a/1a4H C
bHast pabota Ne6 [peaTbHBIMH JTAHHBIMH, TIPUMCHSISI OKPYTJICHUE, TPUEMBI TPUKHUIKA
Mo TemMe:
«OTHOIIICHUS U
TPOLIEHTHI»
Boipax |15 IMaTemaTHueCcKHE O6cy:KIaTh 0COOCHHOCTH MAaTEeMaTHYECKOTO s3bIKa. 3amuchiBaTh mate-| 1,4,6
eHUsI. BBIPAKCHUSL. MaTHYE€CKHE BRIPAKEHUS C YUYETOM MPABIII CHHTAKCHCA MaTeMaTHIeCKO-
Dopmy bykBeHHbBIE O sI3bIKa; COCTABJSATH BBHIPAYKEHUS 110 YCIOBUIM 33/1a4 C OyKBEHHBIMH
UTBI. BEIPAKCHUS. maHHbIMEA. M cnmo1b30BaTh OYKBBI IJIS1 3aIIFICH MAaTEMaTHYECKIX
'YpaBHe IMaTeMaTHIecKue MPEIOKEHIH, O0IINX YTBEPKIACHUH; 0CYIIeCTBIATD IIEPEBOJ C
HHS MPETOKEHHSL. MaTEeMaTHYECKOTO S3bIKa HA €CTECTBCHHBIN S3bIK U Ha-
o0opot. MimiocTpupoBaTh 00IIHE YTBEPIKICHHS, 3aIIICAaHHBIE B OyK-
BEHHOM BHJIC, YHCIOBBIMH MTPUMEPaMHU
Ywucnosoe CTpOuTh peueBble KOHCTPYKITUH C HCIIOIB30BAaHHEM HOBOM 16,5
BHaYEHUE repMUHOJOTHH (OyKBEHHOE BBIPAXKCHUE, YUCIIOBAas IOJICTAHOBKA,
OYKBEHHOTO 3HaYeHHE OYKBCHHOTO BBIPAKCHUS, TOMYyCTUMBIC 3HAUCHHUS
BBIDAYKEHUSL. OYKB). BBIUMCJISITH YHCTIOBBIC 3HAYCHNSI OYKBEHHBIX BBIPAKEHUH ITpH
JTommrycTiMbIe IMaHHBIX 3HAaYeHUAX OykB. CpaBHMBATD YHCIIOBBIC 3HAUYCHUST OYKBEHHBIX
BHaueHWs1 OYKB B BhIpakeHui. HaX0QMTh I0MyCTUMBIC 3HAYCHUS OYKB B
BBIPAYKESHHUH. BeIpakeHUH. OTBEYATh Ha BOTPOCHI 33]1a4 ¢ OYKBEHHBIMU JTaHHBIMH,
CocraBnenne COCTaBIISISI COOTBETCTBYIOIINE BBIPAXKEHUS
BBIPAYKCHUSI 110
[YCJIOBHUIO 3aJ1auK
c OyKBEHHBIMH
ITaHHBIMH.
IHexoTopsie CocTaBasTh (HOPMYIIBI, BEIPAKAIOIIHE 3aBUCHIMOCTH MEKTY 1,3,4
rEOMETPUYECKHE BEJTMYMHAMH, B TOM YHCJIC TI0 YCIOBUAM, 33 JaHHBIM
bopMyITBL. pUCyHKOM. Berameasate mo gpopmynam. BelpakaTh 13 GOpMyIIsl OTHY
Dopmyna BEJTMYMHY Yepe3 Apyrue
CTOMMOCTH.
Dopmysa myTH.
Yueno HaxoauTh 3KCIIEpUMEHTATIBHBIM ITyTEM OTHOIICHUE [UTHHBI OKpYyXHOCTH| 2,6
Dopmyra b Kk muameTpy. O6cyxkaaTh ocobeHHoCTH urcha K ;
oKpysKHOCTH. HAXOAUTH JOTIOJTHUTENbHYIO HH(POPMAIHI0 00 dTOM yuciie. Berauc-
Dopmysia UISITH 10 hopMyJIaM UTMHBI OKPYKHOCTH, TUIOIIaAN Kpyra, o0bemMa




Dopmyina 06bEma
mapa.
IBoraucnenue
pa3mepoB duryp,
OTpaHUYEHHBIX
OKPYKHOCTSIMU U
VX JTyraMu.
IBEIauciacHMS,
CBSI3aHHBIC C
[VITMHAPOM H

nx gyramu. OnpenessiTe 4UCIOBbIE TapaMETPhl IPOCTPAHCTBEHHBIX
Tel1, UMeomMX (GopMy HWIMHIPA, mapa. OKPYTJASTh pe3yibTaThl
BEIYHUCIICHUH IO popMyam

CBOHCTBO CUMMETPHH, B TOM YHCJIE C TOMOIIBI0 KOMIBIOTEPHBIX
mporpamm. @OpMyJIHPOBATH CBOICTBA (PUTYP, CHMMETPHYHBIX
oTHOCHTENIbHO Touku. MceaeqoBars cBolicTBa GpUryp, UMEIONUX OCh U
[EHTP CHMMETPHH, HCIIONIB3YS SKCIIEPUMEHT, HaOIf0IeHUE, N3MEpEHHE,
MOJICITUPOBAHKE, B TOM YHCIIe KOMIBIOTEPHOE MOAEIHPO-

BaHHE. BHIABUraTh TUIIOTE3H, (hOPMYJIHPOBATH, 000CHOBBHIBATD,
OMpoBEpPraTh ¢ IOMOIILI0 KOHTPIIPHMEPOB YTBEPKACHUSI 00 0CEBOIl 1

[IEHTPAJILHONH CUMMETpUH puryp

[1apom.
'YpaBHEHHE KaK CTpouTh pedeBble KOHCTPYKIUHU C UCTIOJIH30BAaHMUEM CJIOB «yPaBHCHHEY, 3,7
[epPEeBOJ YCIOBUS «KOpeHb ypaBHeHU. [IpoBepATh, SABISIETCA U YKa3aHHOE YHUCIIO
Bajauu Ha KOpPHEM paccMaTpUBaeMOro ypaBHeHUs. PemaTh ypaBHEHUsI HA OCHOBE
MaTeMaTUYECKUN BaBUCUMOCTEN MEXy KOMIIOHEHTAMHU
sI3BIK. Pemenune imeticTBuii. CocTaBJASITh MaTEMaTHICCKIEC MOACIH (YPaBHEHHS ) TIO
[ypaBHEHHIA. [YCIIOBUSIM TEKCTOBBIX 3a/1a4
Pemenue 3anad ¢
MOMOILIBIO
[YpaBHEHUM.
O60011IeHNE U M cnoan30BaTh OYKBBI TS 3aIIHCH MATEMAaTHUCCKUX BBIPAKCHUH U 5,7
cucTeMaTH3alus mpetoxeHuid. CoOCTaBIATh OYKBCHHBIC BBHIPAKECHUS 110 YCIOBHIM
sHaHuil. KoHTpOoa Bamad. BEIYMCIATH YUCIOBOC 3HAUCHHE OYKBEHHOT'O BBIPAKCHIS ITPH
bHast pabota No7 BalaHHBIX 3HAUYCHUSIX OYKB. COCTABIATH (POPMYIIBI, BBIPAKAIOIINE
O TeMe: BaBHCHMOCTH MEXy BEIMYUHAMH, BBIYUCIATE IO (hOpMyJIaM.
IBeipaskeHusl. CocTaBiiATh ypaBHEHHMS 110 YCIOBHIO 3aauu. PemaTes npocreiiiue
DopMyIbIL. YpaBHEHHSI HA OCHOBE 3aBUCHUMOCTEHN MEXAy KOMIOHEHTaMU
'YpaBHEHUS ApU(PMETHIECKUX TCHCTBUH
Cumme Touka, Pacno3HaBaTh IUIOCKHE GUTYPBI, CAMMETPAYHBIC OTHOCUTEIEHO TIPSI- 1,4,7
TpUs CUMMeTpUYHAas Moii. BeIpe3aTs aBe GUTYpBI, CHMMETPUIHBIC OTHOCHTEIBHO MPSIMOTA,
OTHOCUTEJILHO n3 Oymaru. CTpouts Gurypy (0Tpe3oK, JOMaHyI0, TPEYTONBHUK, MPsi-
MPSIMOH. MOYTOJIEHUK, OKPYKHOCTB), CHMMETPHYHYIO JAHHOW OTHOCHUTEIEHO
CummeTpus u [PsIMOM, C MIOMOILIBIO UHCTPYMEHTOB, H300paXKaTh OT
[paBeHCTBO. 3ep- pyku. IIpoBOANTH MPSMYI0, OTHOCHUTEIBHO KOTOPOU BE (QUTYPHI
KabHas cuMmMeTpuyHbl. KOHCTPpYHpOBaTH OpHAMEHTHI M MMAPKETHI, UCTIONB3YS
CUMMETpHS. CBOMICTBO CUMMETPHH, B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPHBIX
mporpaMM. @opMyJaHpoBaTh CBOICTBA ABYX (GUTYP, CHMMETPUIHBIX
OTHOCHTENBHO MpsiMoii. McciienoBaTh cBoMCTBa (DUTYp, CHMMETPHYHBIX
OTHOCHUTEJIBHO TUIOCKOCTH, UCTIONB3YS 3KCIIEPUMEHT, HabJroieHue,
MoenupoBaHue. OMUCHBaTh MX CBOHCTBA (hopmynam. CocTaBIsATh
lypaBHEHHMsI yCIOBUSAM 3aja4. Pemars npocreiye ypaBHEHUs. HA OCHOBE
BaBHCHUMOCTEH MKy KOMIIOHEHTaMH apU()METHICCKIX JTCHCTBHIA.
CuMMeTpuyuHas HaxoauTh B OKpYy>XKaroIllleM MUPE TUIOCKHE U IPOCTPAHCTBEHHBIE 1,6
burypa. cumMmeTpudHble Gurypsl. Pacmo3naBate Qurypsl, nMeromme och
[IpsSIMOYTOJILHUK, cumMmeTpud. Beipe3aTs ux u3 Oymaru, H300paxKaTh OT PYKH H C
[paBHOOEIPEHHBIN [MOMOIIBI0 HUHCTPYMEHTOB. IIpoBOANTH OCH CUMMETPUH
TPEYrOJIbHUK, OK- (buryper. @opMyIHPOBATH CBOHCTBAa PABHOOCAPEHHOTO,
PY’KHOCTB. [PAaBHOCTOPOHHETO TPEYTOJIBHUKOB, IPSIMOYTOJIBHNKA, KBaApaTa, KPyra,
CummeTpus B CBsI3aHHBIE C 0OCEBOI cummeTpueii. dopmMyJaMpoBaTh CBOWCTBA
MPOCTPAHCTBE. Mmapaenenunesna, Kyda, KoHyca, IIHHAPA, apa, CBI3aHHbIE C
CHMMETpHEH OTHOCUTEIHHO MIOCKOCTH. KOHCTPYHpPOBAaTH OPHAMEHTHI
1 TIAPKETHI, NCTIOIb3Ys CBOWCTBO CHMMETPHH, B TOM YHCIIE C TIOMOIIIBIO
KOMITEIOTEPHBIX MPOTPaMM
CummeTpust Pacno3HaBaTh IUIOCKHE QUTYPBI, CHAMMETPUIHBIE OTHOCHTEIBEHO 2,6,7
OTHOCHUTEJILHO Toukd. CTPOUTH QUTYPY, CHMMETPUIHYIO TAHHOW OTHOCUTEIILHO
rouku. LleHTp TOUKH, C IOMOIIbIO HHCTPYMEHTOB, 1O0CTPAUBATh, H300PaKATh OT
CUMMETPUU pykun. HaxoauTh neHTp cuMMeTpun (GUTYPEI,
burypsI. KoHpurypanuu. KoHcTpynpoBaTh OpHAMEHTHI M TAPKETHI, HCIOIB3YS




O6001meHne u
CHCTeMaTH3aLHs
BHanuii. KonTpou
bHast pabota Ne8
o Teme:

HaxoauThb B OKpyXaroleM MUpe IIOCKHE U IPOCTPAHCTBEHHBIE
cuMMeTpH4HbIe Qurypbl. PacmosnaBare ruiockue Gurypsi,
CUMMETPUYHBIE OTHOCUTENBHO MPSIMON, OTHOCUTENBHO TOUKH,
MPOCTPAaHCTBEHHBIE (PUT'YPBI, CHMMETPUYHBIE OTHOCUTEIBHO
rutockoctd. CTPOUTH GUTYpy, CAMMETPHYHYIO JTaHHOH OTHOCHUTEIBHO

2,6,7

«CummeTpus» MPsIMOM, OTHOCUTEIFHO TOUKH C MMOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB. KOHCTpyHpoBaTh OpHAMEHTHI M TAPKETHI, HCIOB3Y S
CBOMCTBO CHMMETPHH, B TOM YHCJIE C TOMOIIBIO0 KOMITBIOTEPHBIX
nporpamMm. McciienoBaTh CBOHCTBA GUTYDP, UMEIONUX OCh M LIEHTP
CUMMETPHH, HCIIONB3YsI SKCIICPUMEHT, HaOII0JeHIE, H3MEPEHHE,
MOJICTUPOBAHIE, B TOM YHCIIe KOMIBIOTEPHOE MoienpoBanue. Mop-
MYJHPOBATH, 000CHOBBIBATH, ONIPOBEPIaTh C ITIOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKICHHUS O CHMMETPHH HUTYD

Henbie |13 Uwucna, I[IpuBOANTH TPUMEPHI HUCITOJIE30BAHUS B KU3HHU TOJOKUTEIBHBIX U 157
umncaa MPOTUBOTIOIOKHBI OTpULATENILHBIX YHCEN (TeMIIepaTypa, BEIMTPHIII- IPOUTPHIL, BbIIIE-

€ HAaTypaJIbHBIM. HUKe YPOBHS MOpS U 1Ip). OnucbIBaTh MHOXKECTBO II€JIBIX

IMHOX€ECTBO yucesl. O0BSICHATD, KAKWE [EJbIe YMCIIa HA3bIBAIOT

IIEJIBIX YUCEII. MIPOTUBOIOIOKHBIMU. 3aNMCBHIBATH YHCIIO, IPOTHBOIOJIOKHOE JTaH-
HOMY, C IOMOIIbIO 3HAKA KMHUHYCY. YIpoIaTh 3amicy tuma -(+3), -(-3)

Psi 11enbIX yncen. ComnocTaBasAATh CBOICTBA pAJa HATYPAJIbHBIX YHCEN U PSAAA HEIBIX 2,6,7

H300pakeHne urcen. CpaBHMBATh U YHOPSIA0YMBATH IIeIIbIe

IEITBIX YUCEIT urcna. M300paskaTh meiple yicia ToOYkaMi Ha KOOPIWHATHOM

TOYKaMH Ha mpsMoii. Memoap30BaTh KOOPIMHATHYIO IPSMYIO KaK HATTISAHYIO

KOOPAWHATHOU OTIOpY TIPH PEIICHHUH 3a/1a4 HA CPAaBHCHHE IIEIBIX YHCEeNT

MPSIMOM.

CpaBHeHUE U

[YIOPSITOYUBAHHE

LISJIBIX YHCEIL.

CnoxeHne IByX OOBSACHATD Ha MPAMEPAX KaK HAXOJUTh CYMMY IBYX LIEJBIX 34

IIEJIBIX YHCell qrcel. 3anMchbIBaTh C IIOMOIIBbIO OYKB CBOMCTBO HYJIS IIPHU CIIOXKEHHUH,

0JTHOTO 3HaKa, CBOMCTBO CYMMBI ITPOTHBOIOJIOKHBIX YHACEN. YHPOIIATh 3alHCh CYMMBI

[pa3HBIX 3HAKOB. [IEJIBIX YUCEJ, OIyCKas, I/Ie 3TO BOZMOXKHO, 3HAK « + » U CK0OO-

Cymma mpoTu- ku. IlepecTaBJsITh claraeMble B CyMMe LIEJIbIX

BOTIOJIO>KHBIX gricel. BeIYMCAATH CyMMBI IETIBIX YHCEN, COAeprKaline ABa u Ooiee

MUCEIL. cltaraeMbIX. BoIYMCJIATH 3HaueHNs1 OyKBEHHBIX BBIpaKEHUIT

IBerauciieHue cym-

MBI HECKOJTBKHX

[IEITBIX YUCEIT.

IBeruucienue

[MHCTIOBBIX

BHaUYECHUH

OYKBEHHBIX

BBIpaKEHUI.

[paswio DopMyTHPOBATH NIPABIIIO HAXO0XKICHHUS Pa3HOCTH IEITBIX 34

HAXOXKICHUS HFICEN, 3aMUChIBATh €T0 HA MATEMATHIECKOM

[Pa3HOCTH ABYX sI3bIKE. BBIYMCIATH Pa3HOCTH JABYX IENbIX YH-

[IEJIBIX YUCETT. cesl. BBIYMCAsITh 3HAYCHNS YUCIOBBIX BRIPAXXCHNH, COCTABICHHBIX W3

IBeraucienve [IEJIBIX YMCEIT C MOMOIIBIO 3HAKOB « + » H «-

BHAYCHUH BBIpaA- »; 0CYLIEeCTBJATH CAMOKOHTPOJIb. BBIUMCAATH 3HaUEHUST OYKBEHHBIX

PKEHMUI, BBIPKEHUH MPU 33JaHHBIX LEJBIX 3HAYCHUIX

COJEPKALIIX OykB. COMOCTABJATH BHITIOJIHUMOCTD JICHCTBHS BEIYUTAHUS B

[TOJIBKO JeHCTBUS MHO>KECTBaX HaTypaJbHBIX YMCEN U LEJbIX YUCel

CIIOXKEHUSI U

BEIYUTAHUS.

IBeruucienue

BHAYEHUI

OYKBEHHBIX

BBIPAYKEHUIA.

'YMHOXKEHUE DopMyTUPOBATH TIPABUIIA 3HAKOB MIPY YMHOXKCHHUU U JICNICHUH IENbIX  [3,5,7

LIEJIBIX YUCE]I.
Jlemerue 1epx
aucen. Pa3Hele
IMEUCTBUS C
LIEJIBIMM YMCIIAMU.
IBeramcieHue

BHauYeHUH OyK-

qucell, HJIIOCTPUPOBATH UX NpUMEpaMy. 3alUChIBATh Ha
MaTeMaTHIeCKOM SI3bIKE PaBEHCTBA, BhIpakaromniue cBoicTea 0 u 1 mpu
[YMHOKEHUH, PaBUIIO0 YMHOXEHH Ha -1. BRIYMCAATH IPOU3BENCHUS U
ACTHBIE TEJIBIX YHCeT. BbIYUCISATHh 3HAYCHUS YUCIOBBIX BRIPAKCHUH,
coZieprKallX pa3HbIe IEUCTBUS C LEIBIMU YnciaaMu. Bbl-

YHCAATH 3HAUYCHUS OYKBEHHBIX BBIPAKEHUH TMPH 3aJaHHBIX IEITBIX

BHAYCHUAX 6yKB I/ICCJICIIOBaTb BOIIpOC 00 U3MEHEHHH 3HAKa




BEHHBIX
BBIPA>KEHHH.

MPON3BEACHUS LETbIX YUCEN IPU U3MEHEHUH HA IIPOTUBOION0XKHBIE
3HAKOB MHOuTenell. OnpoBepraTes ¢ IOMOIILIO KOHTPIPUMEPOB
HEBEPHBIE YTBEPKACHUS O 3HAKaX Pe3yJNbTaTOB ACHCTBUH C LIETBIMU
HHCIIAMH

O0001IeHne U CpaBHMBATh, YIOPS/104YMBATH LIETIbIC 25,6
CUCTeMaTH3aIUsA uriciaa. @opMyJIMPOBATH MPABHJIA BEIYMCICHUS C IEIBIMU
sHaHuil. KoHTpoa YHCIaMU, HAXOAUTh 3HAUCHUS YUCIIOBBIX U OYKBCHHBIX BBIPAKCHHUIA,
bHast pabota N9 collepKaIX JCHCTBHS C IIETBIMU YUCITAMU
mo Teme: «Ilenpie
THCTIaY
Pammon (17 IParinoHabHBIC [puMeHSITh B PSYH TSPMUHOJIOTHIO, CBSI3aHHYIO C PAllMOHATBHBIMH 1,35
aTbLHBIE B (GIEN YKCIaMU; PACTIO3HABATHL HATYPAJIbHEIC, IICIbIC, TPOOHEIC,
qHCIa [MOJIOKHUTCIBHBIC MOJIOKHUTEIBHBIC, OTPUIIATCIHHBIC YHCIIA; XapaKTepH-
1 OTpHUIATEIbHEIC 30BaTh MHOKECTBO paIllMOHANBHBIX Yrcel. [IpuMeHsTh CHMBOIBHOE
aucia (Teple u 0003HaYCHHE MTPOTHUBOIIOIOKHOTO YHCIIA, 00 bACHATH CMBICI 3aITUCEH
ImpoOHbIE); uma (-a), ynmpomarth COOTBETCTBYIOIIHE 3anuch. M300paxkaTh panyo-
MIPOTHBOTIOIOKHEI HaJIbHBIC YMCJIa TOYKAMH KOOPIUHATHOW MPSAMOM
e uncia. 300-
[paKeHue
[paIlMOHATBHBIX
IKCENT TOYKAMHU
KOOpAUHATHOU
[TPSIMOM.
CpaBHeHue MoaeampoBaTh ¢ IOMOIIBIO KOOPAWHATHOM MPSIMOW OTHOIIEHUS «Oonb-| 4,6
[paIlMOHATBHBIX [Ie» M «MEHBIIIEY IS PAlHOHAIBHBIX yuces. CPaBHUBATH MOJIOXKH-
IKCE C TMOo- TEJILHOE YKCJIO M HYJIb, OTPHUIATEIBHOE YUCIIO U HYJIb, MIOJI0KUTEIHLHOES
MOTIBIO M OTpUIATEIbHOE YHCIIa, IBA OTPUIIATEIBHBIX
KOOPAWHATHOU uucna. [IppMeHsTh 1 MOHMMATh TEOMETPUICCKHAN CMBICT TIOHSITHS
MIPSIMOTA. MOJTyJISl YUCIIa, HAXOAUTb MOAYIb pallOHAIBEHOTO Yncia. Cpas-
'Y cTaHOBIICHHE HHBATH ¥ YIOPSA0YMBATH PAllOHAIBHBIC YHCIIA
OTHOILICHHIA
«OOJBIIIE
(«MeHbIIe»)
MEX Ty
[paIIMOHATBHBIMH
uncnamu. [Tons-
THE MOYJIS
gHCTIa.
[paBuaa DopMYJTHPOBATH NIPABUIIA CIIOKEHHS JBYX YUCEJ OJHOTO 3HAKa, IBYX 3,47
CITOXKEHUS YKCEN Pa3HbIX 3HAKOB; MPABHJIO BEIYUTAHUS U3 OJHOTO YHCIIA
[paIIMOHATHHBIX ITPyTOT0; MPUMEHSITH 3TH MPaBUIIA JJIS BRIYHUCICHUS CYMM,
[MHCeT OHOTO [pa3HOCTEH. BBHIMOJHATH YHCIIOBBIC ITOJICTAHOBKY B CYMMBI B Pa3HOCTH,
BHAKa, pa3HBIX BaIMCaHHBIC C IIOMOIIBIO OYKB, HAXOIHTb COOTBETCTBYIOIINE UX
BHaKoB. CBOWCTBA sHaueHUs. [IpOBOAUTH HECITOKHBIC MICCIICIOBAHNUS, CBI3aHHEIC CO
CITO>KEHUS, CBOWCTBAMH CyMMBI HECKOJIbKUX PALIMOHAIBHBIX YUCEN (HAIpUMeEp,
CBOMCTBO HYJIS 3aMeHa 3HaKa Ka)JIOTo CJIaragMoro)
[PY CIIOKEHHH.
IBerautanue
[paIIMOHAIBHBIX
MHCeTL.
'YMHOXEHHUE H DopMYJITUPOBATH IPABUIIA HAXOKIACHHUS MPOU3BEICHUS U YACTHOTO 2,5
ImeeHme ITBYX YHCEJT OHOTO 3HaKa, ABYX YMCEN Pa3HBIX 3HAKOB; MPUMEHATh 3TH
[paIIMOHAIBHBIX MpaBUjIa P YMHOKCHHUU U JCICHHH PAIHOHATBHBIX
gHCe, IpaBuiIa uricenr. HaxoauTh KBaIpaThl U KyOBl pallMOHAIBHBIX YKcel. Berame-
BHAKOB MPU UISITH 3HAYCHUS YHCIIOBBIX BBIPAKCHUH, CONIEPIKAIUX PA3HEIC
[YMHOKCHUH U neiicTBUs. BBIMOTHSATE YHCIOBBIC TIOJICTAHOBKH B IIPOCTEUIIIHE
ITeIICHIH. OYKBEHHBIC BBIPa)KEHHS, HAXOAUTH COOTBETCTBYIOIIUE UX 3HAYCHHUS
CaoiicTBa
[YMHOYKEHUS,
cBoiictBa 0, 1 u -
1 mpu
[YMHOYKESHUH.
IPaBecTBO
_4a__-4_.4
b b -

u €ro




MPUMCHCHUC TIPpU

[paBHOCOCTABJICHH
bIe UTYpEL.
[Inomans
[apasuiesiorpaMma
M TPEyTONbHUKA

ruromaan. MoaeanpoBaTh reoMeTpHIecKie GUTypHI U3

OyMaru (mepexkpanBaTh NPSIMOYTOJIHHHK B

MapajuieiorpaMM, TOCTPAHBATH TPECYTOJILHUK JI0

napaiuienorpamma). CpaBHUBATH (PUTYPHI 11O

rutotaau. opMyJIMPoOBaTh CBOMCTBA PABHO- COCTABICHHBIX

buryp. CocTaBasiTb GOPMYJIIBI TSI BEIYUCICHS TIOMIAIN
apauieiorpaMma, mpsiMoyroJbHOTO

TpeyrojibHUKA. BHINOJIHATE U3MEPEHUS U BBIYUCISTH TUIOLIA M
[apauIeiorpaMMOB U TPEYToJabHUKOB. MCN0JIb30BaTh KOMITBIOTEPHOE

MOJCJIMPOBAHUEC U SKCIICPUMCHT AJISI U3YUYCHUA CBOIICTB

BBIYHMCIICHUSX.
[Tpumepsl [TpuBOAMTH IPUMEPHI PA3IMYHBIX CHCTEM KOOPAMHAT B OKPY KaIOIEM 57
[pa3IMYHBIX MUpE, HAXOAUTH U 3aITUCHIBATH KOOPAUHATH 00BEKTOB B PA3IMYHBIX
CCTEM KOOpPIU- crcTeMax KOOpJHuHAT (IIaxMaTHas I0CKa; IHPOTa U JIOAT0Ta; a3UMYT U
HaT B np.). OOBSACHATH U WIUTIOCTPUPOBATH HOHITHE MPSIMOYTOIBHOH CHCTEMBI
OKPYKAIOIIEM KOOPJWHAT Ha INIOCKOCTH; MPUMEHSTH B PE€UH U TIOHUMATh
mupe. [Ipsmo- COOTBETCTBYIOIINE TEPMHUHBI U CUMBOJIMKY. CTPOUTH Ha KOOPAWHATHON
[YTOJIbHAS CHCTEMA) TUIOCKOCTH TOYKH U (PUTypBI TIO 3aJaHHBIM KOOPIUHATAM, HAXOIUTh
KOOpIHMHAT Ha KOOPJIMHATHI TOUYEK. [[pOBOIHUTE HCCIIETOBAHUS, CBSI3aHHBIE C B3aNMHBIM
[UIOCKOCTH, [PacIoNI0KeHHEM TOUEK Ha KOOPIMHATHON INIOCKOCTH
KOOPAMHATHI
[TOYKH.
O6001eHne u M306pakaTh palyioHaIbHBIC YUCIa TOYKaMH KOOPJHHATHON 1,4
CHCTeMaTH3aIHs npsiMoii. [IpUMeHsITh 1 MOHMMATB TEOMETPHYECKUIT CMBICIT TOHATHS
BHaHHH. MO/IyJIsl YMCiia, HAXOAMTh MOJYJIb PAallMOHAIIBHOTO YHC-
IKonTponsHast ia. MoeJIMpoBaTh C MOMOIIBIO KOOPJMHATHOW NPSIMOM OTHOIICHHS
ppabota Nel0 mo «OOJIBIIIE M «MEHBIIIE» JUIS PALIMOHANBHBIX Y-
reMe: cell, CPAaBHUBATH U YNOPAA0YMBATH PALIOHATIbHBIC
«ParonanbHbIE urcia. BeIMOJHATHL BBIYUCICHNUS C
MHICITaY panMoHaIbHEIMU YrcaaMu.. HaxoauTh 3HaueHNS 0YKBEHHBIX BbhIPAKCH
W TIpU 3a/IaHHBIX 3HaYeHusi 0ykB. CTPOUTH HA KOOPJAUHATHON
IUIOCKOCTH TOYKH U (PUTypHI IO 3aJTaHHBIM KOOPJIH-
HaTaM, ONpeeasITh KOOPINHATHI TOYECK
MHoroy [MTapannenorpaMm. Pacno3naBaTh Ha uepTekKax, PUCYHKax, B OKpy»Karolem Mupe napawie-| 1,3,5
roJIbHA CgoiicTBa imorpammsl. M300pakaTh napaienorpaMMBbl C HCIOJIb30BaHUEM
KM U rmapauie- MEepTERHBIX HHCTPYMEHTOB. MoeIMpoBaTh IMapaieorpaMMBl,
MHOTOT morpaMma. Bus MCTIONB3Ys OyMary, INIaCTHIINH, TIPOBOJIOKY U 1ap. Mcciie-
PaHHHUK MapauIeIorpamMm MOBATh 1 ONIMCHIBATH CBOWCTBA IapajiesorpaMma, UCIoIb3ys
" 0B. PKCIIEPUMEHT, HaOII0IeHNE, U3MEPEHUE, MOICINPOBA-
Hie. Mcnoib30BaTh KOMIBIOTEPHOE MOJICIUPOBAHHIE M SKCIIEPUMEHT
1Sl U3yUYEHUs! CBOWCTB IapajuiesnorpaMmoB. @opmy/IupoBarth,
000CHOBBIBATh, OIPOBEPTraTh C IOMOIILI0 KOHTPIIPUMEPOB
YTBEp KICHHS O CBOMcTBaxX mapamienorpaMmma. CpaBHHBaTh CBOMCTBA
MapajielorpaMMOB Pa3lIUYHbIX BUIOB: poM0Oa, KBajpaTa,
[IPSIMOYTOJIbHUKA. BBIABUIaTh FUIIOTE3BI O CBOMCTBAX
MapaiesiorpaMMOB Pa3IUYHbIX BU-
MoB, 00BsICHATH nX. KoHCTpyHpoBaTh criocoOb! TOCTpOCHNUS
MapauIeJIorpaMMOB T10 331aHHBIM pUCyHKaM. CTPOUTB JIOTHYECKYTO
LIETIOYKY PACCY)KICHUH 0 CBOMCTBaxX MapajuiesiorpaMMa
Kakoii IPacrio3HaBaTh Ha YepTexkax, pUCYHKax, B OKpY)KalolleM MUpe NpaBwib- | 3,5,7
MHOTOYTOJILHUK HbIe MHOTOYTOJIbHUKH, ITPaBIIbHBIE MHOTOTpaHHUKH. VccinenoBaTs 1
Ha3bIBAIOT TIpa- OIMCHIBATH CBOMCTBA NPaBHIIBHBIX MHOTOYTOJIEHUKOB, UCTIONB3Y S
BIIIBHBIM. O PKCIIEPUMEHT, HaOJII0IeHne, U3MEPEHNE, MOACINPOBAHHUE.
MpaBIIILHOM M crionb30BaTh KOMITBIOTEPHOE MOAEINPOBAHUE U SKCIIEPUMEHT IS
[IECTHYTOJbHUKE. M3yYeHHs CBOMCTB T€OMETPHUYECKIX 00beKTOB. M300pakaTh
OKpYXHOCTb U MpaBHJIbHbIE MHOTOYTOJBHUKH C TIOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB
MpaBHIbHBIN [0 OTIMCAHMIO U 110 33IaHHOMY aJITOPUTMY; OCYIIECTBIATH
MHOTOYTOJIFHHK. CAMOKOHTPOJIb BBITIOJTHEHHBIX MTOoCcTpoeHnH. KoHCTpyHnpoBaTh criocoOb!
[TpaBuibHBIE MOCTPOEHHUSI IIPABUIIBHBIX MHOTOYTOJILHUKOB I10 33/IaHHBIM PUCYHKaM,
MHOTOTPaHHUKH. BBITIOJHATH [TOCTPOCHHS. MOIeTUPOBATh MIPAaBUIIbHBIE MHOTOTPaHHUKH
13 pa3BépTok. CpaBHUBATH CBOICTBA MPABWIIBHBIX MHOTOYTOJIbHUKOB,
CBsI3aHHBIE ¢ cUMMeTpHeil. DopMynpoBaTh, 000CHOBBIBATD,
OTIPOBEPraTh C MOMOIILIO KOHTPIIPUMEPOB YTBEPXKICHUS O MPABHIIBHBIX
MHOTOYTOJIbHAKAX
IPaBHOBENIMKHME U N300pakaTh paBHOCOCTaBICHHBIE (QPUTYPBI, ONPENEIIATH UX 1,4,7




reoMeTpru4ecKix 00beKTOB. CTPOUTH JIOTHYECKYIO LIETIOUKY
[paccyxJieHni 0 paBHOBENIMKUX ¢purypax. Pemars 3aga4un Ha
HaXO0KIEHUE IJIONIaAei mapasienorpaMMOB U TPEYTrOJbHUKOB

[Tpu3MsL. PacnosHaBaTh Ha uepTekax, pUCYHKaX, B OKPY>KarollleM MUpPe 2,5
[Tapamenenunen. npu3mbl. HaseiBaTs npusmel. KonupoBate npusmbl, n300paxEéHHbBIE HA
IPa3BépTKa KJIeT4aToi Oymare, 0CyIIeCTBISITH CAMOKOHTPOJIb, TPOBEPSIS
mpu3Mel. [Tpu3Mel COOTBETCTBHE TOJIyYSeHHOTO H300pakeHusl 3a1aHHOMY . MozienpoBaTth
B apXHUTEKTYpeE. MIPHU3MEI, UCTIONB3Ys OyMary, INIaCTHIIMH, IIPOBOJIOKY U JIp.,
M3TOTABINBATh U3 Pa3BEPTOK. OTNpenessITh B3aNMHOE PACIIOI0KEHUE
rpaHeii, péoep, BepIInH Npu3MbI. McciienoBath CBONCTBA MPU3MBI,
MCIIONB3YS SKCIIEPUMEHT, HaOJroIeHNe, H3MEpEHHIe, MOJCTUPOBAHNE.
OnrchIBaTh X CBOWCTBA, UCTIONB3YS COOTBETCTBYIOMIYIO
TepMUHOJIOTHI0. DOPMYIINPOBATh YTBEPKICHUS O CBOUCTBAX MPU3MBL,
ONpOBEPraTh yTBEPXKACHUS C IOMOIIBIO KOHTpIpuMepoB. CTPOUTh
IMOrHYEeCKyI0 HEMOYKY pacCykAeHui o cBoifcTBax mpusM. CocTaBiATh
(bopMyJIBI, CBSI3aHHBIE C TMHEHHBIMH, INIOCKUMH M IPOCTPAHCTBEHHBIMU
XapaKTepUCTUKAaMU NPU3MBbl. MoeNUpOBaTh U3 IPU3M JpyTUe
MHOTOI'PaHHUKH
O600611IeHNE U HccaenoBaTs 1 ONMCHIBATH CBOWCTBA T€OMETPHUYECKUX DUTYD, 5
cucTeMaTH3alus MCTIONB3YS 3KCIIEPUMEHT, HaOJII0ICHNE, H3MEPEHHE,
sHaHuil. KoHTpOoa MoJleIupoBaHe. BbIABHraTh TUIOTE3B! O CBOMCTBAX M3YUYECHHBIX
bHas pabota Nell uryp, 000CHOBBIBaTh UX. POPMYJIHPOBATH YTBEPIKIACHUS O CBOWCTBAX
MO TeMe: M3yYeHHBIX QUTYD, OMPOBEPTraTh YTBEPIKACHUS C TIOMOIIBIO
«MHOTOYTOJIEHIK KOHTpIpuMepoB. M cmoJib30BaTh KOMITBIOTEPHOE MOJCITUPOBAHHE U
1797 PKCIICPUMEHT JJISl H3Y9ICHHUS CBOHCTB T€OMETPHUECKUX
MHOTOTPaHHHUKI 00BeKTOB. PemaTh 3a1aun Ha HaXOXKICHHE JJIHH, TUTomaaei 1 00bEMOB
MHuo:xe IMHOXeECTBO, OO0CyXIaTh COOTHOIIICHIE MEXY OCHOBHBIMH YHCIIOBEIMH 1,35
cTBAa. PIEMEHT MHOYKECTBaMH. 3aNMCHIBATh HAa CHMBOJIIMIECKOM SI3BIKE COOTHOIICHHS
Komou MHOYeCTBa. 3a/1a- MEXy MHOXKECTBaMH U MPUBOAMTH NPUMEPHI PA3IMYHBIX BAPHAHTOB
HATOPH HIE MHOXKECTB 1X MepeBoJia Ha pycckuii A3bIK. MecaeqoBaTh BOIIPOC O YUCIIE
Ka MepevrCcIeHueM MOIMHOKECTB KOHEYHOTO MHOKECTBA
DIIEMEHTOB,
XapaKTepUCTHYEC
KM CBOHCTBOM.
CranapTHble
0003HAYCHUS
[MHCTIOBBIX
MHOECTB.
[TycToe
MHOXECTBO U €T0
0003HaUCHHE.
[logMHOXKECTBO,
MITTFOCTPAIHs
OTHOIIICHUS
BKITIOYEHUS C
[TOMOILBIO KPYTOB
Diinepa.
OO0benHeHNE DopMyIHPOBATH OIIpEeIeHUsI 00bEANHEHNS U TIEpECCUCHHS 3,7
MHOXECTB, MHOXkecTB. MJIIOCTPHPOBATH 3TU MOHATHS C IIOMOIIbIO KPYTOB
repeceyecHue Diinepa. Mcnoap30BaTh CXeMbl B KAUECTBE HATJISIATHON OCHOBBI IS
MHOXECTB; [pa3OMeHNs] MHOXKECTBA Ha Herlepecekaronyecs noaMmuosxecrsa. [lposo-
MITTFOCTPAIIAH C MUTH JIOTHYECKHE PACCYXKICHU IO CIOXKETaM TEKCTOBBIX 3a]1ad C
[TOMOIIIBIO KPYT'OB MOMOIIBI0 KpyroB Ditnepa. IIpuBoauTH IpuMepsl Kiaccudukanuii u3
DOiinepa. [TonsTue MaTeMaTHKH U U3 IPYTHX objacTeil 3HaHUA
0 Kaccuuka-
[THH.
IPermenne PemaTh KOMOMHATOPHBIE 33a4H C TIOMOIIBIO TIepedopa BOSMOXKHBIX 2,5
KOMOWHATOPHBIX BapHaHTOB, B TOM YHCJIE, ITyTEM IIOCTPOCHUS JepeBa BO3MOIKHBIX
Bajay nepedbopom BapuaHTOB. CTPOMTH TEOPETUKO-MHOXKECTBEHHbIE MOJEIN HEKOTOPBIX
BapHAHTOB, BUI0B KOMOMHATOPHBIX 33/1a4
[OCTPOCHUE
Inepesa
BO3MOKHBIX
BapUaHTOB.
TeopeTuxo-
MHOXECCTBEHHBIE

MO CIIN




IHCKOTOPBIX
KOM6I/IHaTOpHI)IX
Bagad.

[loBTOpeHue u
MTOTOBBIN
KOHTPOJIb

CpaBHMBATH U YIOPAI0YHBATH JCCATUIHBIC

IMPOOH, HAXOAUTh HAMMEHBITYIO ¥ HAHOOJBIIIYIO ACCITHIHYIO 1pOOb
cpenu 3amaHHOT0 Habopa gucen. IlpeacTaBasaTh 0OBIKHOBEHHBIE TPOOH
B BUJIC AECATHYHBIX; BHIACHATD, B KAKUX CIyJasx 3T0 BO3MOxHO. Haxo-
ITUTh TECATUIHOE TPUOIMKEHIE OOBIKHOBEHHOM NPOOH ¢ YKa3aHHOMN
TOYHOCTHIO. BHIMOIHSTD EHCTBUS C APOOHBIMH

urciaaMuy. PemaTe 3aaun Ha TBUKEHUE, COJICPKALIIE JaHHBIC,
BBIpaKEHHBIC TPOOHBIMHE urciaaMu. IIpencTaBiasTh 10U BEITUUMHBI B
MpolieHTaX. PelmaTh TEeKCTOBBIC 3a1a4X Ha HAXOXKJICHUE MPOIICHTA OT
ImaHHO# BennuuHbl. Pemars 3amauun, TpeOyronue BiacHuUs MOHATHEM
oTHOMICHHS. COCTABJIATH 110 PUCYHKY (HOPMYITY AJIsl BRIYUCIICHUS TIe-
puMeTpa wid mwiomanu Gurypsl. CpaBHHBATh U YIO-

PAI0YHBATH TTOJIOKUTEIBHBIC H OTPHUIIATEIEHBIC

gHCIIa, HAXOAUTh HauOOJIbIIee WM HanMEHbIIIee U3 3aJaHHOTO Habopa
gricel. BBIMOJIHATH YHCIIOBBIE TTIOACTAHOBKH B OYKBEHHOE BBIPAYKCHHE
(B TOM UmCIIe, TOICTABIATh OTPUIIATEIEHBIC

gHcIIa), BBIYMCISATH 3HaUCHUE BRIpaKeHnA. OTMe4YaTh TOUKH Ha
KOOPAWHATHOM IIOCKOCTH, HAXOAUTh KOOPHHATHI OTMEUCHHBIX
royek. CTPOUTH QUTIYpy, CAMMETPUYHYIO JaHHOH OTHOCUTEIBHO
HEKOTOPO¥ MPSMOIi; HCIOJIb30BATH IIPU PEIICHUH 33714 PABEHCTBO
CUMMETPUYHBIX (uryp. Pemarp 3a1aun Ha B3aMMHOE PACIIOJIOKCHUE

IBYX OKPYKHOCTEH Ha INIOCKOCTU

1,357

COI'TTACOBAHO

ITporoxoin 3acenanust MC yuurenei

MBOYVY COIII Ne36

OT «__ » 2021 roma Nel

COT'JTIACOBAHO
3aMmecTuTenb JupekTopa no YBP
Pomanosa H.E.
« » 2021 roma
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