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Il. [TosscHUTEABLHAA 3aAIIUCKA
AnantupoBaHHas pabouasi mporpamMma o MaTeMatuke Juis 5 - 9 Ki1accoB AJis

neren ¢ 3IIP cocraBiena Ha oCHOBE aBTOpCcKOM nporpammel H. 5. Bunenkuna
Maremartuka 5-6 kiaaccel, coctaButeib B.M. JKoxos. - M.: MHemo3uHa, B
cootBeTcTBUM ¢ PI'OC 0cHOBHOrO 001IEr0 00pa30BaHMsl, ABTOPCKON MPOrPaMMBI
MakapsiueBa, Anre6pa. 7-9 kiacchl 1 aBTOPCKoM mporpammel 1o reomerpuu JI. C.

ArtaHacsiHa U 1p., ['eomerpus, 7-9 knaccel

PeanusyeTcs mpu UCnoib30BaHUU YUEOHUKOB:

1. H.A.Bunenkus, B.1.Koxo0B, A.C.YecHOKOB, C.M.1IBapudypn
«Marematuka 5  wimaccy. y4eOHMK g 00meoOpa3oBaTEIbHBIX
opraHuzanui: B 2 yactsax -M.: Muemo3una, 20109.

2. H.51.Bunenkus, B.N.2KoxoB, A.C.YecHOKOB, C.N.1IBapudypn
«Marematuka 6  KiIacc»: yuyeOHHUK  JJIi  00IIeoOpa3oBaTeIbHBIX
opraHuzanui: B 2 yactax -M.: Muemo3una, 2019

3. FO.H.Maxkapsrue, H.I'.Munaiok, K.M.HemkoB u ap. «Anrebpa 7kmaccy -
M.: [Ipocsemienne, 2019

4. 1O0.H.Maxkaprrue, H.I'.'Munntok, K.M.HemxkoB u ap. «Anre6pa 8 kmaccy -
M.: [Ipocsemenne,2019

5. KO.H.Maxkapsrue, H.I'.'Munmtok, K.M.HemkoB u ap. «Anredpa 9 kmacc» -
M.: [Ipocsemenne, 2019

6. ['eomerpusi. 7-9 kiacchl: yueOHUK 17151 00111€00pa30BaTENbHBIX OpraHU3aIui
/ [JI. C. Aranacsn, B. ®. byry3os, C. b. Kagomies u nap.] — M.:
IIpoceenienue, 2019.

I11. Ilnanupyemblie pe3yabTaThl OCBOCHUS YUeOHOI0 MpeaMeTa

[IporpaMma 103BOJISIET JOOMBATHCS CICAYIOIIUX PE3yJbTaTOB OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUs:
Jluunocmuwie

1) OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
o0ydJaromuxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHHMIO Ha OCHOBE MOTHBAIIMH K
YYEHHUIO U MMO3HAHUIO;

2) ¢dopMupoBaHHE KOMMYHUKATHBHOW KOMIICTCHIIMM B OOIICHUU U
COTPYAHHUYECTBE CO CBEPCTHHKAMHM, CTAPIIUMH M MIIQIIIMMHU B 00pa30BaTEIIHLHOM,
y4eOHO-HCCIIeIOBATEIILCKOM, TBOPUESCKON U IPYTUX BUAAX JCATCIHHOCTH;

3) yMmMeHusi $CHO, TOYHO, TPaMOTHO WH3JlaraTh CBOM MBICIM YCTHOW U
MMICBbMEHHOW pedYd, TOHUMATh CMBICI IIOCTABIICHHOW 3aJa4M, BBICTPAUBATh
apryMEHTAINIO, IPUBOINUTH MPUMEPHI U KOHTPIIPUMEPHI;

4) mepBOHAYAIBLHOTO TIPEJICTABICHUS O MaTeMaTHYECKOW Hayke Kak cdepe
YEJI0BEUECKON JeATeNIbHOCTH, 00 3Tamax €€ pa3BUTHUs, O €€ 3HAYUMOCTH JIJIf
Pa3BUTHUS [IUBUIN3AINH;



5) KPUTUYHOCTA  MBIIUICHUS, YMEHHSI PACHO3HABATh JIOTUYECKU
HEKOPPEKTHBIC BHICKA3hIBAHUS, OTIIMYATh TUMOTE3Y OT (pakTa;

6) KpeaTHBHOCTH MBIIIUICHUS, MHAIIUATUBBI, HAXOAYUBOCTH, AKTUBHOCTH TIPH
pelieHny apupmMeTuyecKux 3aaay;

7) yMeHHS  KOHTPOJMPOBATb TMpPOLECChl U  pe3ylbTar  y4yeOHOU
MaTeMaTUYeCKOH AesITeIbHOCTH;

8) ¢dopmupoBaHuUE CIOCOOHOCTH K  OSMOIMOHAIBHOMY  BOCIPHUATHIO
MaTeMaTH4eCKUX 00BbEKTOB, 3a/1a4, PEIICHUN, PACCYKICHU;

Memanpeomemnule:

1) cnocoGHOCTH CaMOCTOSITENIbHO IUIAHUPOBAaTh AJbTEPHATUBHBIE IYTH
JOCTUXKEHUSI 1IeJIei, OCO3HAHO BbIOMpaTh HaubOosee 3P(HEKTUBHBIE CHOCOOBI
pelieHrs y4eOHbIX 1 MTO3HABaTEIbHBIX 3a]1ay;

2) yMEHHE OCYLIECTBISATh KOHTPOJIb MO 00pa3lly U BHOCUTH HEOOXOIUMBIE
KOPPEKTHBBI;

3) cnocoOHOCTH aJeKBaTHO OLICHWBATh MPABWIHLHOCTh WM OIIMOOYHOCTH
BBIMIOJTHEHUSI y4eOHOM 3aiaud, ee OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOKHOCTHU €€ PEIlICHHUS;

4) yMeHHME YCTaHaBJIMBaTh NPUYUHHO-CJCJACTBEHHBIC CBSI3U, CTPOUTH
JIOTUYECKUE PACCYXKICHUS, YMO3aKIIOUeHUs (MHIYKTUBHBIC, JACAYKTUBHBIC U IO
AQHAJIOTUH) U BBIBOJIBI;

5) YMEHHS CO3[1aBaTh, NPUMEHITh U TPEeoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMbl [JIi pEHIeHUs Yy4eOHBIX W
NO3HABATEIbHBIX 33]1a4;

6) pa3BUTHS CIIOCOOHOCTHM OPraHM30BBIBATH Y4E€OHOE COTPYAHHYECTBO H
COBMECTHYIO JESTEIBHOCTh C YUYUTEIEM W CBEPCTHUKAMH: ONPENESATh e,
pacnpenensiTh QYHKIMH W POJIM YYACTHUKOB, B3aUMOJIEMCTBOBATH M HAXOIUTh
oOmue crmocoOsl padoThl; yMEHUS padOTaTh B IPYINIE: HAXOIUTh OOIIUE PEIICHHS
U pa3peiiatb KOH(JIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIMN U ydeTa WHTEPECOB;
CIymiaTh MapTHepa; (QOpMyNHpOBaTh, apryMeHTHPOBATh W OTCTaUBaTh CBOE
MHEHHUE;

7) dbopmupoBaHusS Y4eOHOW M OOIIEIIONIB30BATEIILCKON KOMIIETEHTHOCTH B
00JIaCTH HWCIONB30BaHUS HMH(POPMAIIMOHHO KOMMYHHMKAIMOHHBIX TEXHOJIOTH
(UKT -KOMIETEHTHOCTH);

8) mepBOHAYAILHOTO MPECTaBICHUS 00 HAESIX M METOJaX MAaTeMAaTHKU Kak
00 YHHBEPCAJIILHOM $SI3bIKE HAYKH M TEXHUKE;

9) pa3BuTHS CHOCOOHOCTHM BHJAETh MAaTEMaTHYECKYIO 3agady B JpPYTHUX
JTUCITUIUIMHAX, B OKPYKAIOIIEH KU3HH,

10) yMeHuMs HaxXOAuTh B Pa3IWYHBIX HMCTOYHHUKAX WHGOPMAIIHIO,
HEOOXOIUMYIO [IJISl PEIICHUS MaTeMaTHUYECKUX MpoOJIeM, W TPENCTaBIsATh €€ B
MOHSATHOM (opMe; MPUHHUMATh PEUICHUS B YCIOBUSIX HEMOJHOM U HU30BITOYHOM,
TOYHOU U BEPOATHOCTHOW UH(POPMAIIUY;

11) ymeHus TIOHMMAaTh W UCIHOJB30BaTh MAaTEMAaTUYECKHE CPEIACTBA
HArJIMHOCTH  (PUCYHKH, YEpTeXH, CXEMbl ¥ Jp.) [ WUIIOCTPAIlUH,
WHTEPIPETAIUN, APTYMEHTAIUN;



12) ymeHuA BBABUTATh TUIOTE3bl MPU pEUIEHUWH YYEOHBIX 3aJady MU
MOHUMAaHUsI HEOOXOIUMOCTH UX MPOBEPKU;

13) moHMMaHuA CYIIHOCTH QIrOPUTMHYECKUX NPEANHCAHMM W yMEHHE
JENCTBOBATH B COOTBETCTBUU C IIPEIJIOKEHHBIM AJITOPUTMOM;

14)  yMeHHs CaMOCTOSITEJIBHO CTaBUTh 1€ BBIOMpATh M CO3/1aBaTh
AITOPUTMBI JJI pElIeHUs] YYEOHBIX MaTEMAaTHYECKUX MPOOIIeM;

15) cnocoGHOCTM  MJIAHUPOBaTb UM OCYLIECTBIATH  JESTEIbHOCTD,
HAIIPaBJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIEI0BATEIBCKOTO XapaKTepa;

IIpeomemmnuwie:

1) ymenus paboTtath ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHMUE,
U3BJIEYEHUE HEO0OXOoAMMOW MHGOpPMAILMK), TOYHO U TPAMOTHO BBIPAXKATh CBOU
MBICIM B YCTHOM M TIIMCBMEHHOM pe€4Yd, NPUMEHSAS MAaTeMaTUYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY, MCIOJIb30BAaTh PAa3JINYHBIE S3BIKM MaTEMaTHUKH
(coBecHBI,  CUMBOJMYECKHH, rpapuyeckuil), pa3BUTHS  CIIOCOOHOCTEM
00OCHOBBIBATh CYXACHUS, MPOBOAUTH KIaCCU(PUKALIMIO;

2) BrnajgeHusi 0a30BbIM TMOHATHHHBIM alapaToM: UMETh NPEJCTaBICHUE O
yuciie, ApoOu, MPOIEHTaX, 00 OCHOBHBIX T'€OMETPHUYECKHMX OOBEKTaxX (TOuKa,
npsiMasi, JIOMaHHas, yroji, MHOTOYT'OJbHHUK, MHOTOIPaHHUK, KPYT, OKpPYKHOCTb,
map, chepa u 1p.), (GopmMupoBaHHS TPENCTABICHUH O CTATUCTHUYECKHUX
3aKOHOMEPHOCTSX B peajIbHOM MHPE U PA3IMUHbIX CIOCO0aX UX U3yUCHUS;

3) yMeHHUs BBITIOJHATH apU(METUYECKHE MPeoOpa3oBaHUsl PAIMOHAIBHBIX
BBIPQXKEHUM, NMPUMEHATh UX JUIsl pelieHHs] y4eOHBIX MaTeMaTU4yecKUX 3anad U
3a]1a4, BOZHUKAIOIIUX B CMEXHBIX YUEOHBIX ITPEIMETAX;

4) yMeHHUs M0JIb30BAThCS N3YYEHHBIMU MaTEMAaTHYECKUMU (pOopMyTIamu;

5) 3HaHMS OCHOBHBIX CIIOCOOOB MPEACTABJIEHUS M aHaIM3a CTaTUCTHUYECKUX
JaHHBIX; YMEHHUS pelaTh 3aJauyd C IIOMOIIbI0 IHepedopa BCEX BO3MOXKHBIX
BapUaHTOB,

6) yMeHus NpPHUMEHATh HM3YyYEHHBIE IIOHATHSA, PE3YJbTaTbl U METOABI IIPU
pEelIeHNM 3a/Jad M3 pas3M4yHbIX pa3leiaoB Kypca, B TOM 4YHCIE 3aJ1ad, He
CBOJISIIIIMXCS K HEITOCPEICTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

Aareopa7-9 kiaaccol

JTuunocmuvimu pezynrvmamamu u3ydeHus npeaMeTa « Anredpay sBISIOTCS:

1) ChopmMupOBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYYaIOIMUXCS K CaMOPa3BUTHIO W CaMOOOpa30BaHHIO Ha
OCHOBE MOTHBallMM K OOYYCHHUIO W TO3HAHWIO, BHIOOPY JanbHEHIIEro
oOpazoBaHus Ha 0a3e OpPUEHTUPOBKM B MHUpEe Tmpodeccuit
npodeccuoHaTbHBIX MPEANOYTCHUH, OCO3HAHHOMY MOCTPOCHUIO
WHJMBHUIYaJbHOM 00pa30BaTEIbHOM TPAeKTOPUU C YYETOM YCTOWUYMBBIX
M03HABATEILHBIX UHTEPECOB;

2) ChopMHpPOBaHHOCTH KOMIIOHEHTOB I[EJIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  ypPOBHIO  pa3BUTUS HAyKH W
00111eCTBEHHOM TPAKTUKU;



3) ChopMuUpOBaHHOCTh KOMMYHHUKATUBHOM KOMIICTCHTHOCTH B OOIICHHH W
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTapIIMMA W  MJIAIIIUMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIEI0BATEILCKOM,
TBOPYECKOU U APYTUX BUIIAX JCSITCIBHOCTH;

4) YMeHue sCHO, TOYHO, T'PaMOTHO WH3jaraTb CBOM MBICIM B YCTHOH U
MUCHMEHHON peYH, MOHUMATh CMBIC TOCTABICHHOHN 3aja4M, BHICTPAUBAThH
apryMEHTAITUIO, TPUBOIUTH MMPUMEPHI U KOHTPIIPUMEPHI;

5) [lpeacraBieHne O MaTEeMAaTUYECKOW Hayke Kak cdepe UelIoBeUeCKOi
NEeATeNIbHOCTH, 00 3Tamax €€ pa3BUTHSA, O €€ 3HAYMMOCTH MJIS Pa3BUTHS
ITUBUJIN3AIIHH;

6) KpuTruHOCTh MBIIUICHHS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBaHMSI, OTIIMYATh TUIIOTE3Y OT (aKTa;

7) KpeaTHBHOCTh MBINUICHNS, WHUIMATHBA, HAXOIYMBOCTb, AKTUBHOCTH IMPH
pelieHny anredpandecKux 3a1ay;

8) YMeHue KOHTPOJIHMPOBATh MPOLECC M Pe3yJbTaT y4eOHOW MaTeMaTHUYECKOM
NeSATEeIIbHOCTH;

9) CriocoOHOCTh K 3MOIMOHAILHOMY BOCIIPHITHIO MaTEMaTHYECKUX O0OBEKTOB,
3aJ1a4, pEIUICHUM, PACCYXKICHUN.

CpencTBOM JTIOCTHIKEHUSI DTHX PE3YJIbTATOB SIBIISCTCS:

-CHUCTEeMa 33JIaHNi Y4eOHUKOB,;

-TIPE/ICTAaBJICHHAS B YUYCOHHMKAX B SBHOM BHJIC OpTaHM3allUs MaTepraja
10 MPUHIUITY MUHUMAKCa;

-HCIIOJIb30BAaHUE COBOKYIMHOCTH TEXHOJOTHUW, OPUEHTUPOBAHHBIX Ha
pa3BUTHE CaMOCTOSITEIBHOCTH M KPUTHUYHOCTH MBIIUICHHS: TEXHOJIOTHUS
npoOJIEeMHOr0  JHMajora,  TEXHOJOTHS  MPOAYKTHUBHOTO  YTEHMS,
TEXHOJIOTHUSI OIICHUBAHUS.

Memanpeomemmusimu pe3ynomamamu N3y9eHUs Kypca SBISIOTCS

1) yMeHHE CaMOCTOSTEIBLHO IUIAHUPOBATh ATBTCPHATUBHBIC MYTH JOCTHXKCHUS
1ejel, OCO3HAaHHO BBIOMpaTh HambOosiee 3(P(HEKTUBHBIC CIOCOOBI PEIICHUS
y4eOHBIX U TTO3HABATEIBHBIX 33]1a4;

2) yMEHHE OCYIIECTBIIATH KOHTPOJIb M0 PE3yJbTaTy M MO CHOCO0Y JACHCTBUS HA
YpOBHE MTPOU3BOJILHOTO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;

3) yMeHHE aJeKBaTHO OICHUBATh MPABWIBHOCTh WM  OIMIHUOOYHOCTH
BBITIOJTHEHUSI Y4EOHOU 3a7aui, €€ OOBEKTHUBHYIO TPYJHOCTh U COOCTBEHHBIC
BO3MOKHOCTHU €€ pElICHNUS;

4) OCO3HaHHOE BIAJICHUE JIOTUYCCKUMHU JEHCTBHUSIMH OTPEACICHUS TOHITHA,
0000ITIeHNsI, YCTAaHOBJIICHUS AaHAJIOTWH, KIacCH(PUKAIMK HAa OCHOBE
CaMOCTOSITETTLHOTO BBIOOpa OCHOBAaHM W KPUTEPUEB, YCTAHOBICHUS
POIOBUIOBBIX CBS3ECH;

5) yMeHHe yCTaHaBIMBaTh MPHYNHHO-CJICJACTBEHHBIC CBS3U; TPOBOJUTH
JIOTHYECKOE PACCYKJICHHE, CTPOUTHh YMO3AKJIFOUCHHUE U JIEIaTh BBIBOIHI,

6) yMeHue co3maaBarh, MPUMEHITH M MPeoOPa30BHIBATH 3HAKOBO-CUMBOIHUECKUC
CpeICcTBa, MOJACIW W CXEMBI I PEIICHUS Y4eOHBIX W TI03HABATEIhHBIX
3ajay;



7) yMEHHE OpraHU30BBIBaTh yd4eOHOE COTPYAHUYCCTBO KM COBMECTHYIO
NEATeNIbHOCTh C YYMTEJIEM M CBEPCTHUKAMU;, yYMEHHE paldoTaTh B TPYIIIE;
ClylmaTh maptHepa; GopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE
MHEHHE;

8) chopMHpPOBaHHOCTH M Pa3BUTHE Y4YCOHOH U  OOIIEHOIL30BATECIBCKOM
KOMIIETCHTHOCTH B~ 00JacCTH  UCIIOJB30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHHMKAIIHOHHBIX TEXHOJIOTUH;

9) chopMHUPOBaHHOCTH MEPBOHAYATBHBIX MPECTABICHUN 00 UACIX U O METOAAX
MaTeMaTHUKA Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHHKU, O CPEJCTBE
MOJECIUPOBAHUS SIBIICHUH U TIPOIIECCOB;

10) ymeHue BHACTH MaTEeMAaTHYECKYIO 3a7ady B KOHTCKCTE MpPOOJIEMHOM
CUTyaIluH B JIPyTUX JUCHUILUIMHAX, B OKPY>KAIOIICH KU3HU;

11) yMeHHe HaxOIUTh B PA3IMYHBIX MCTOUYHHUKAX MH(DOPMAIIHMIO, HEOOXOIUMYIO
JUISL pelIeHUusT MaTeMaTUYECKHX MpoOJieM, TPEACTaBIISATh €€ B IOHSITHOU
dbopme, TpUHUMATH PEIICHUE B YCIOBUSX HEIMOIHOW M M30BITOUYHOMN, TOUHOU
U BEPOSITHOCTHOM MH(pOpMaIny;

12) ymMeHue TIOHMMaTh MW  HCIOJB30BaTh  MaTEeMAaTHYCCKHUE  CpEJCTBa
HArsagHOCTH (rpaduku, AuarpaMMbl, TaOJMIBIL, CXE€Mbl H JIp.) i
WUTFOCTpAIliU, HHTEPIPETAIlliU, apTyMEHTAIIUH,

13) yMeHHe BBIABUTATh T'HIOTE3bI MPH PEIICHHH y4eOHBIX 3ajad, MOHUMATh
HEO0OXOAUMOCTb UX TTPOBEPKH;

14) ymeHHE NMPUMEHSATh WHAYKTUBHBIC U ICAYKTUBHBIC CIIOCOOBI PacCyKICHHIA,
BUJIETh PA3JIMUHbIE CTPATETUH PEILICHUS 3a/1a4;

15) moHMMaHWEe CYIIHOCTH QJTOPUTMHUYECKHX MPEINHCAHUN W  yYMEHHUE
JEHCTBOBATh B COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

16) yMeHue CaMOCTOSTEIBHO CTABUTH LICJIH, BRIOUPATh U CO3/1aBaTh aJTOPUTMBI
JUISL pEeIIeHUs] yIeOHBIX MaTEMAaTHUECKUX TPOOJIeM;

17) yMeHue IUIaHUPOBaTh M OCYIICCTBISATH JIEATCILHOCTh, HATPABICHHYIO Ha
pelIeHue 3a7a4 UCCIe0BaTeIbCKOr0 XapaKkTepa.

Ouyenka memanpeomMemHvlX pe3ynbmamos TPEACTaBIsIET COOO0W OIEHKY
JOCTIKEHUSI TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOWM 0Opa30BaTEIbHOM
IpOrpaMMBbl, TIPEJICTABICHHBIX B pa3nenax «PeryisTuBHbIE ydeOHBIC ICHCTBUSY,
«KommyHuKkaTuBHBIE — yueOHBIe  JeicTBusA», «llo3HaBaTenbHBIE — ydeOHBIC
JEUCTBUS» MEXIUCIUIUIMHAPHON TporpamMmMbl (OPMHUPOBAHUS YHUBEPCATHHBIX
y4eOHBIX JEUCTBUH Y 00yUYarOIIMXCS HA CTYIIEHH OCHOBHOTO 00IIero oopa3oBaHuUs
gyepe3 KOMIUIEKCHBIE MeTamnpeaMeTHbIe padoThl, TPOEKTHl U HCCIEN0BATEIBCKYIO
NEeATENbHOCTb.

Ilpeomemuvimu peynomamamu N3y4eHUs NPEAMETA SBISIIOTCS CIEAYIOLINE
YMEHHUS:

/-H KJacc.

- UCNONb306amb TPU PEIICHHMH MaTeMaTUYECKUX 3a/lad, UX OOOCHOBAHUU H

MIPOBEPKE HANIEHHOTO PEIICHUs! 3HAaHUE O:

- HATYPaJIbHBIX, IIEIbIX, PAIIIOHATBHBIX, YHCIAX;

- CTEINEHU C HATYpaJbHBIMU MOKA3aTEISIMU U UX CBOMCTBAX;

- OJHOYJICHAX W MpaBWJIaX JICHCTBUM C HUMU;



MHOTOWICHAX U MPaBUIax IEUCTBUN C HUMU;

dbopmynax COKpaniEHHOr0 YMHOXEHUS,

TOXKJIECTBAX; METOAAaX JOKA3aTEIbCTBA TOXKICCTB;

JIMHEMHBIX YPABHEHUSX C OJHOW HEU3BECTHOM U METOJAX UX PEIICHHUS;

byakmuax y=kx+b, y=x?, y=x°;

CUCTEMaX JBYX JIMHCWHBIX YpaBHEHUU C ABYMS HEU3BECTHBIMU W METOJAX UX
peleHusl.

- 8bINOIHAMY NEUCTBUS C OAHOWICHAMH M MHOTOYJICHAMU;

- Y3Ha6ams B BBIPAXKEHUAX (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U TIPUMCHSTH
ux;

- packnaoviéams MHOTOUIICHBI HA MHOKUTEIIH;

- 6bINOJHAMYL  TOXKACCTBEHHBIE TMPEOO0pa3oBaHUs IIENBIX  alreOpandecKux
BBIPAXCHU;

- 0oKazvleamsv MPOCTEHIIINE TOXKIECTBA;

- HAX0O0UmMb YMCIO COUYCTAaHUH M YUCIIO pa3MEIICHU,

- peuwiams JIMHEHHBIC YPABHEHUS C OJJHOW HEU3BECTHOM;

- pewiamv CUCTEMBI JIBYX JIMHCHHBIX YpaBHCHHH C JBYMS HEHU3BECTHBIMU
METOJIOM TTOJICTAHOBKH ¥ METOJIOM aJIreOpanvecKoro CI0KCHHS,

- peuiams TEKCTOBBIC 3a/1a4U C IIOMOIILIO TMHEHHBIX YPAaBHEHUH U CHCTEM;

- Haxo0O0umbe PEUICHUs (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a]lad, B KOTOPBIX
UCTIOB3YIOTCSI MATEMAaTUYECKUE CPEIICTBA;

- co30asams TPOAYKT (pe3yJbTaT MPOEKTHON AESITENIbHOCTH), JUIsl U3YyYEHUsS U
OINMHMCAHMS KOTOPOTO UCTIOIB3YIOTCS MaTeMaTHUYECKUE CPEJICTBA.

8-i KJacec.

-UCNONIb306amb TIPU PEIICHUM MaTeMaTUYeCKUX 3aJad, MX OOOCHOBAaHUU W
IPOBEPKE HAWIEHHOTO PEIlIeHUs 3HAHUE O:

- UpPaIMOHANIbHBIX, TEHCTBUTEIBHBIX YHCIIAX;
anreOpanyeckou 1podu; OCHOBHOM CBOKMCTBE ApOOH;
- TIpaBWJIaX JICUCTBUHN ¢ aNTreOpandecKUMH IPOOsIMU;
- CTETEHSIX C LEJIbIMU MMOKa3aTeIIMU M UX CBOIMCTBAX;
- CTaHJIapTHOM BHJI€ YHUCIIA,;

k o
- GyHKIUU Y = > € CBOHCTBAX I rpaduka;

- TIOHATUU KBAJPATHOTO KOPHS U apU(PMETHIECKOTO KBaIPATHOTO KOPHS;

- CBOMCTBaX apu(pMEeTUYECKUX KBAAPATHBIX KOPHEH;

- dyHKIME Y =+/X , €8 cBOMCTBAX U TPadUKE;

- CBOWCTBAaX YMCJIOBBIX HEPABEHCTB;

- METOJIaX PEUICHHS JTUHEUHBIX HEPABEHCTB;

- (opMyIie 7151 KOPHEH KBAJPATHOTO YPABHEHUS;

- Teopeme Buera s nmpuBen€HHOTO M OOIIETO KBaIPATHOTO YPAaBHEHHS,

- OCHOBHBIX  METOJlaX  pEHIEHUS  LENbIX  palUOHAIbHBIX  YpaBHEHUH,
MPUBOSILIIUXCS K KBaIPATHBIM;

- METOJI€ pelIeHUs APOOHBIX PAlUOHATIBHBIX YPABHEHUN;

- OCHOBHBIX METO/IaX PEUICHUSI CUCTEM PALIMOHAJIBHBIX YPABHEHUM.



- -cokpawjams anredpanyeckue Apoodu;

- 8bINOIHAMb APUPMETHUECKUE ACHCTBUA C aNreOpandecKuMu Ipo0sSMu;

- UCNOIL308aMb CBOMCTBA CTETICHEW C IENBIMH IMOKA3aTENAMH TMPH PEIICHUU
3amad;

- 3anucwvl@ams YUCIa B CTAHJAPTHOM BHJIE;

- 8bINOJHAMb TOXKISCTBEHHBIE TPEOOPA30BAHUS PAIIMOHATBHBIX BBIPAKCHU,

- cmpoums rpaduku GyHKIME Y =kx+b, y=x2, y=E M HCIOJIb30BAaTh UX

X
CBOWCTBA [IPU PEILICHUH 3a/1a4;

- UCNONb306amb  CBOMCTBA YHUCIOBBIX HEPABEHCTB JJid MpeoOpa3oBaHUs
HEpPABEHCTB,;

- 00Ka3vi8ams MPOCTEUIIINE HEPABEHCTBA,

- peuiams TUHEUHBIE HEPABEHCTBA;

- gviyucsImoy apupmMeTnyecKue KBaJApaTHbie KOPHU,

- npumeHsms CBOMCTBAa apu(PMETHUYECKUX KBAJPATHBIX KOpPHEH TPH pElICHUU
3aj7a4;

- cmpoums TpaduK (QYHKIMM y=+/X M MCHOIB30BATH €r0 CBOICTBA IIPH
pellIeHnN 3aaY;

- peuiams KBAJIpAaTHbIC YPABHEHMUS;

- npumeHnsams TeopeMy Buerta npu penieHuu 3aaay;

- peuiams 1EJIbIC PAllMOHATBHBIC YPABHEHUS;

- pewiamsb IPOOHBIE YPaBHEHUS;

- peuiams CUCTEMBI PAllMOHAIIBHBIX YPaBHEHUI;

- peuwiams TEKCTOBBIE 3a]1a4 C TOMONIbIO KBaJAPATHBIX YPAaBHEHU;

- HaxoOums PEUICHUsS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCITOJIB3YIOTCSI MATEMATHYECKUE CPEJICTBA;

- co30asams MPOAYKT (pe3yJbTaT MPOEKTHOW AESITENbHOCTH), JUIsl U3YyYEHUS U
OMMUCaHUS KOTOPOTO UCTIOIb3YIOTCA MAaTEMAaTUYECKHUE CPEICTBA.

9-ii kaacc.

-UCNONb306aMb TIPU PEIICHUM MaTeMaTUYeCKUX 3aJad, X OOOCHOBAaHWUU W
IPOBEPKE HAWJICHHOTO PEIICHUS 3HAHUE O:

- CBOMCTBaX KBaJIpaTUIHOUN ()YHKIINH;

- METO/iaX peUICHUs KBaJIPaTHbIX HEPABEHCTB;

- METOJ/I€ UHTEPBAJIOB JJIsSl PEIICHUS PAllMOHAIbHBIX HEPABEHCTB;

- METOJIaX PEUICHHS CUCTEM HEPABEHCTB;

- cBoicTBax u rpaduke GQyHkmun y = X" Mpu HATypaIbHOM N;

- OIPEJICJIICHUHN U CBOMCTBAX KOPHEW CTENEHH N;

- CTENEHAX C pallMOHAIBHBIMU MOKA3aTeNsIMU U UX CBOMCTBAX;

- ONPEACIICHUA W OCHOBHBIX CBOMCTBaX apu(METUYECKON TMPOTPECCHH;
dbopMyIte 1715 HaXO0XKACHUS CYMMBI €€ HECKOIBKUX TMEPBBIX YJICHOB;

- OIPECIICHUHA U OCHOBHBIX CBOWCTBAaX T€OMETPHUECKON Mporpeccuu; hopmyrie
JUTS1 HAXOKJICHUSI CYMMBI €€ HECKOJIBKHUX MEPBBIX YJICHOB;

- dopmysie 1T CyMMBI OCCKOHEYHOW TIE€OMETPHYCCKOM IPOTPECCHU  CO
3HAMEHATEJIEM, MEHBIIIUM 10 MOJIYJIIO €IMHULIBIL.



- cmpoumsb TpaduK KBaIpaTUYHON (PYHKIHUHU U UCIOIB30BATh €T0 MPU PEIICHUN
3ajay;

- pewiamv LIENble  pAlMOHAIbHBIE YpPAaBHEHUS METOJIOM pA3JOXKEHUs Ha
MHOXHUTEIN U METOJ0M 3aMEHbI HEU3BECTHOM;

- peuiamsb KBaJpaTHbIC HEPABEHCTBA;

- pewiamsb pallMOHAIbHBIE HEPABEHCTBA METOJOM MHTEPBAJIOB;

- peuiams CUCTEMbl HEPABEHCTB;

- pewiams TEKCTOBBIC 3a/laud C TOMOIIBIO PAllMOHAJIBHBIX YPaBHEHHM U HX
CUCTEM;

- cmpoumsb Tpaduk GyHKIUU Yy = X" MpPU HATYpaJIbHOM N W HCMOJB30BATH €T0
IIPU PEILICHUH 3a]1a4;

- HaxoOumb KOPHU CTETICHHU N;

- UCNnoIbL306amsb  CBOMCTBA KOPHEM CTENMEeHW N TpU  TOXIECTBEHHBIX
npeoOpa3oBaHUsX;

- HaxoOumbs 3HAYEHUS CTENEHEN C PAllMOHAJIBHBIMH MOKa3aTEsIMU;

- pewiamb OCHOBHBIE 3aJaud Ha apUPMETHYECKYI0 M TE€OMETPUUYECKYIO
IPOTPECCHUU;

- HaxoOoumb  CyMMY  OECKOHEYHOW T'€OMETPHYECKON  MpOrpeccud  co
3HaMEHAaTeJIeM, MEHBIITUM 10 MOAYJIIO €IMHUIIBI;

- HaxoO0ums PeIeHus «©KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MaTeMaTHUYEeCKUE CPENICTBA;

- co30asams TPOAYKT (pe3yJbTaT MPOEKTHON AESITENIbHOCTH), JUIsl U3YyYEHUsS U
OINMHMCAHMS KOTOPOTO UCTIOIB3YIOTCS MaTeMaTHUYECKUE CPEJICTBA.

I'eomeTpus 7-9 kiaaccol

JTUYHOCMHDbLE!

1) ¢opmMupoBaHHE OTBETCTBCHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH U
CITOCOOHOCTH, OOYYaIOIIUMXCS K CaMOpPa3BUTUIO M CaMOOOpa30BaHHUIO Ha
OCHOBE MOTHBallUM K OOYYEHHUIO M TO3HAHWIO, BHIOOPY JanbHEHIIEro
oOpa3oBanus Ha 0a3e OpHEHTUPOBKM B Mupe npodeccuii u
npodeccuoHaIbHBIX peAnoYTeHU, OCO3HAHHOMY MOCTPOCHUIO
WHJIMBHUIYaJbHOH 00pa30BaTEeIbHON TPAaeKTOPUU C YYETOM YCTOMUYMBBIX
M03HABATEILHBIX HHTEPECOB;

2) ¢bopMupOBaHHWE  MEJIOCTHOTO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOUN MPAKTUKU;

3) dbopmupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHWH U
COTPYIIHMYECTBE CO CBEPCTHUKAMH, CTapIIMMU W MIAIIIIMH B
00pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-HCCIEI0BATEIBLCKOM,
TBOPUYECKOU U JAPYTUX BHUIIAX JCSITCIHHOCTH;

4) ymMeHHE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIIH B YCTHOH W
MUCHMEHHOW peyH, MOHUMATh CMBICT TOCTABICHHOMW 3aj[a4M, BHICTPAUBAThH
apryMeHTAINIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

5) KPUTHYHOCTH MBIIIJICHHUS, YMCHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC
BBICKA3bIBAHMSI, OTIIMYATh TUTIOTE3Y OT (haKTa;



6) KpeaTMBHOCTh MBINUJICHHUS, WHUIMATHBA, HAXOMYHUBOCTh, aKTHBHOCTH IPH
pEIIeHNU TEOMETPUIECKUX 3a]1aY;

7) yMeHHE KOHTPOJIHMPOBATH MPOILECC U PE3YJIbTAT y4eOHOW MaTeMaTUYECKOM
JeSTeNbHOCTH;

8) cnocoOHOCTh K AMOIMOHAIBHOMY BOCHPHUSATHIO MATEMATHYECKHUX O0OBEKTOB,
3a71a4, PELICHNUN, PACCYKICHUM;

Memanpeomemuuvle:

1) yMeHHEe CaMOCTOSTENILHO TUIAHUPOBATh aJbTEPHATUBHBIC MYTU JTOCTHKCHHS
1esne, 0CO3HaHHO BbIOMpPATh Hambosee 3(HPEeKTUBHBIE CIOCOOBI PEIICHUS
y4eOHBIX U TTO3HABATENIBHBIX 33]1a4;

2) yMEHHE OCYIIECTBJISITh KOHTPOJIb IO PE3yJIbTaTy U MO CIOCO0y JCHUCTBHS Ha
YPOBHE MPOU3BOJIBLHOTO BHUMAHHS U BHOCHUTHh HEOOXOIUMBIE KOPPEKTHBBI;

3) yMeHHME aJeKBaTHO OICHMBATh MPABWIBHOCTh WJIH  OHIMOOYHOCTh
BBITIOJIHEHUS y4eOHOH 3a/1auu, €€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOXHOCTH €€ PELICHHUS;

4) 0CcOo3HAHHOE BJIAJICHUC JIOTUYECKUMU JCHCTBUSAMHU OTPEACICHUS TMOHITHH,
0000IIIeHNsI, YCTAaHOBJICHUS aHAJOTWUM, KiIacCUPUKAIMM HA OCHOBE
CaMOCTOSITETTFHOTO BbIOOpa OCHOBaHHWA W KpPUTEPHUEB, YCTAaHOBICHUS
POJIOBBIX CBSI3EH;

5) yMeHHe  yCTaHaBIMBATh NPUYUHHO-CJICICTBCHHBIC  CBS3H, CTPOWTH
JIOTHYECKOE PACCYKICHHE, YMO3AKIIOUYeHNE (MHIyKTUBHOE, JCTYKTUBHOE U
110 aHAJIOTHUX) U BBIBOJIBI;

6) ymeHue  co3JgaBaTh, TNPUMEHATH W [PeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHE CPEJCTBA, MOJIETU M CXEMbl JUIsl pEHIeHUS YYEOHBIX U
MO03HABATEIbHBIX 33/1a4;

7) yMeHHE OpraHM30BbIBaTh Y4eOHOE COTPYIHHYECTBO H COBMECTHYIO
NESTENBbHOCTh C YYUTEJIEM W  CBEPCTHUKAMH: ONpPENENsATh  IeJH,
pacrpenensaTh (QYHKIMA W POJIM YYaCTHHUKOB, OOIIHE CIOCco0y paboTHI;
yMeHHe paboTaTh B TPYyIIE: HAXOAWTHh OOIee pelieHuE U pa3peliaTh
KOH(MIUKTHI Ha OCHOBE COTJIACOBAaHUS TMO3WIMHA U ydyeTa HWHTEPECOB;
CIIylIaTh maptHepa; GOopMyJIupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE
MHEHUE;

8) dopmupoBanme © pa3BUTHE Y4eOHOW H  OOIIEIOJIE30BATEIHCKOM
KOMIIETEHTHOCTH B O0JAacTHM  WCIOJB30BaHUS  HH(POPMAIHMOHHO-
KOMMYHHKaHOHHBIX TexHosoruil (MKT-koMnerenTHOCTH);

9) mepBoHAYaNBHBIC TPEJCTABICHUS 00 HIEAX U O METO/JaX MATEMAaTHUKU Kak
YHUBEPCATIBHOM S3BIKE HAYKH WU TEXHUKH, O CPEJICTBE MOJCIHPOBAHUS
SIBIICHUW W TTPOLIECCOB;

10) YMEHUE BHUAETh MAaTeMaTHYECKYIO 3aJlayy B KOHTEKCTE MpOOIEeMHOMI
CUTyallMH B IPYTUX NUCUUILUIMHAX, B OKPYKAIOLIECH )KU3HU;
11) yMEHHE HaXOIWTh B PA3IMYHBIX HWCTOYHUKAX WH(OOPMAIIHIO,

HEOOXOIMMYIO JIJIsI PEIICHUSI MATEMAaTHYECKUX MPOOIIEeM, U MPECTABIATh €€
B TIOHATHOW ¢opMe; TMPUHUMATh PEIICHWE B YCIOBHUSX HEMOITHOW U
M30BITOYHOM, TOYHOM ¥ BEPOSITHOCTHOM MH(OpMALINY;



12) YMEHHE T[OHMMATh W UCIOJIb30BaTh MAaTEMATHUYECKHE CpPE/ICTBA
HArJIsiJHOCTH (PUCYHKH, YEpPTEXKU, CXEMbl W JAp.) Ui WUIIOCTpaIlUH,
WHTEpIpEeTalluU, apryMEHTAIIUH;

13) YMEHHE BBIABUIaTh THUIOTE3bl INPU pEUICHUH Y4YeOHBIX 3a7ad MU
NOHUMATh HEOOXOJUMOCTb UX TPOBEPKHU;

14) YMEHHE NPUMEHSATh WHIYKTUBHBIE U JIEYKTUBHBIE CIIOCOOBI
paccykKIeHul, BUACTh pa3InyHble CTPATErMH PELICHUS 3a/1ay;

15) NOHMMAaHWE CYIIHOCTU QJITOPUTMHYECKUX MPEANUCAHUN U yMEHHE
JEHUCTBOBATh B COOTBETCTBUU C MPEJI0KEHHBIM aIrOPUTMOM;

16) YMEHHE CaMOCTOATENIbHO CTaBUTh II€JIM, BBIOMpATh W CO3/1aBaTh
AITOPUTMBI JJI pelIeHUs] yYeOHBIX MaTEMaTUHYECKUX MPoOIIeM;

17) yYMEHHE TUIAaHUPOBATh U OCYILIECTBIATh JIEATEIbHOCTD, HAIIPABICHHY O

Ha pCHICHUC 3aaa4 UCCIICIOBATCIILCKOT'O XapaKTepa.

Ilpeomemnvimu pe3yrvmamamu N3y4eHus mpeaMeTa sSBISIOTCS CIEAYIONINE
YMEHHUsI:

7-H KJIACC

- UCNOBL306amMb TIPU PEIICHUH MAaTEMAaTHUYECKUX 3ajJlad, UX O0OCHOBAaHWUU U
IIPOBEPKE HAWJICHHOTO PEIICHUS 3HAHUE O:

- OCHOBHBIX T'€OMETPUYECKUX TMOHSATUSX: TOUYKa, MpsAMas, IMJIOCKOCThb, Jyd,
OTPE30K, JIOMaHasi, MHOTOYT'OJIbHUK;

- OMpeJIeNICHUN yTJIa, OUCCEKTPHUCHI YIila, CMEXHBIX U BEPTUKAIBHBIX YTJIOB;

- CBOMCTBaX CMEXHBIX U BEPTUKAJIbHBIX YTJIOB,;

- OMpeEJNIeNICHUH PaBEHCTBA TeOMETPUYECKHX (GUTyp; MPU3HAKAX pPaBEHCTBA
TPEYTrOJIbHUKOB,;

- TEOMETPUUECKUX MeCTaX TOYeK; OWCCEeKTpuce yrjia U CepeIuHHOM
NEPIEHIUKYIISAPE K OTPE3KY KaK TEOMETPUUECKUX MECTaX TOUCK;

- OMpENEeNICHUH  TMapaJUICbHBIX  MNPSAMBIX; TPU3HAKaX M CBOMCTBaX
napajuIeIbHBIX TPSIMBIX;

- aKCHOMeE MapaJlJIeIbHOCTH U €€ KpaTKOW UCTOPUH,

- ¢opmyJie CYMMBI YTJIOB TPEYTOJIbHUKA.

- npumMeHsmb CBONCTBA CMEXKHBIX M BEPTUKAIBHBIX YIJIOB TPH PEIICHUH
3a1ad4;

- HaxoO0ums B KOHKPETHBIX CUTYAIMSX PaBHbIC TPECYTOJBHUKUA U JTIOKA3bIBAThH
UX PaBEHCTBO;

- ycmanasiueams  MAPAJUICIBHOCTh TPSAMBIX W NPUMEHATH CBOMCTBA
MapajuIeIbHBIX TPSMBIX;

- NPUMEHSAMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

- HaxoO0umsv PEUICHUS «KU3HEHHBIX» (KOMIIETCHTHOCTHBIX ) 32124, B KOTOPBIX
HCTIOJIB3YIOTCSI MAaTEMAaTHYECKUE CPEJICTBA;

- co30asams TIPOAYKT (pe3ynbTaT MPOCKTHOMN NESATEILHOCTH), ISl U3yUYCHUS
Y ONHUCAHUS KOTOPOTO UCTIOJIB3YIOTCS MaTeMaTHYECKUEe CPE/ICTRA.

8- Kj1acc
-UCnonb306ameb TIPU PEIICHUM MaTEMAaTHYECKUX 3a7ad, UX OOOCHOBAHMH U

MPOBEPKE HAWJICHHOTO PEIICHUS 3HAHUE O



- ONpPEACNICHUH TMapajieJorpamMmma, pomOa, MpsMOYIroJbHUKA, KBajpaTa; HUX
CBOWCTBAX U PU3HAKAX;

- ONpPEACNICHUH TpAaNelMru; 3JIEMEHTax TpaleluH; TEOpPEeME O CpPeIHEH JHHHUU
Tpanenuu;

- OIpEAENICHUH OKPY>KHOCTH, Kpyra U UX 3J1€MEHTOB;

- Teopeme 00 U3MEPEHUH YTIIOB, CBA3AHHBIX C OKPY>KHOCTBIO;

- OIpEAENICHUU U CBOMCTBAX KacaTeIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
JIBYX KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHOW TOUKH;

- OIPEAEIICHUH BIINCAHHOU U ONIMCAHHOU OKPY>KHOCTEH, UX CBOMCTBAX;

- OINPEACNICHUH TPUTOHOMETpUYECKUE (YHKIHUU OCTPOTO YIJIa, OCHOBHBIX
COOTHOILICHUH MEXy HUMH;

- npuéMax peleHus MPsIMOYToJIbHBIX TPEYTOJIbHUKOB;

TpUroHoMmeTpuyeckux pyHkuusx yriaos ot 0 go 180°;

dbopMynax s MIOIIAAM TPEYroJbHUKA, MapajuiesiorpaMMa, Tparneluu;
teopeme [Tudaropa.

npumeHams ~ TPU3HAKK M CBOWCTBAa  MapajuiesiorpamMma,  pomoa,
NpsIMOYTOJIbHUKA, KBaJpaTa MpH PelIeHUH 3a/1ay;

- pewiamsb MPOCTEHIINE 3a7a41 HA TPAMeIuIo;

- HaxoO0ums  TPALYCHYIO MEpYy YIJIOB, CBSI3aHHBIX C  OKPY)KHOCTBIO;
YCTaHABIMUBAThH UX PABEHCTBO;

- npumeHsmb CBOMCTBA KacaTeIbHBIX K OKPYKHOCTH MIPH PELICHUU 3a]1a4;

- pewiams 3a7a4X HA BIIMCAHHYIO M ONIMCAHHYIO OKPY>KHOCTBH;

- @bINOJIHAMb OCHOBHBIE T€OMETPUYECKHE ITOCTPOEHUS C MOMOIIBK LUPKYJISA U
JIMHEWKU;

- HAX0O0umMb 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIMH OCTpOro yria uepes
CTOPOHBI IIPSIMOYTOJIBHOT'O TPEYT'OJIBHUKA,;

- NpUMeHsAmMb COOTHOUICHHUSI MEXIy TPUTOHOMETPHUUECKMMM (PYHKUMSIMH TpU
pellIeHNuU 3aJa4; B YAaCTHOCTU, IO 3HAYEHHUIO OAHOM W3 (PYHKUMH HaXOIUTh
3HAYEHUS BCEX OCTAJIbHBIX;

- pewiams NPSMOYTOJIBHBIE TPEYTOJIbHUKMY;

- UCNONL306amMb TEOPEMY O CPEIHEN JIMHUM TPEYrojbpHUKa M Teopemy Paineca
[IpY pEUICHUH 3a/]aY;

- HaxoOumb TUIOWAAN TPEYTOJIbHUKOB, IapAJJIEIOrPAMMOB, TpaNeLui;

npumensms Teopemy [ludaropa npu pemienun 3aaay;

HAaxooums MPOCTEUIINE TEOMETPUUECKUE BEPOSITHOCTH;

HaxoO0ums PELIEHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCITOJIB3YIOTCSI MATEMAaTUYECKUE CPE/ICTBA;

- co30asamb TPOAYKT (pe3yJIbTaT MPOEKTHOW AESITENBHOCTH), JUISl U3yYEHUs U
OMMCAHMS KOTOPOr0 UCHOJIB3YIOTCS MAaTEMAaTUUYECKUE CPEJICTBA.

9-if knace

-UCnonb306ams TIPU PEUIEHUHM MaTeMaTUYeCKHX 3aJad, MX OOOCHOBAaHUU MU
IIPOBEPKE HANIEHHOIO PEIICHUS 3HAHUE O:

- TIPU3HAKax MOJ00US TPEYrOJIbHUKOB;

- TEOpEME O MPONOPLHUOHAIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;



MPOMOPLMOHATIBHBIX OTPE3KaX B MPSMOYTOJIbHOM TPEYTOJbHUKE;
MPOIMOPLIMOHATIBHBIX OTPE3KaX B KPYre;
TeopeMe 00 OTHOILIECHUH IJIOMAeH 0J00OHBIX MHOTOYTOJIbBHUKOB,;
CBOMCTBaxX MpPaBWIbHBIX MHOTOYI'OJBHHUKOB; CBSI3M MEXIy CTOPOHOMU
MPaBUILHOTO MHOTOYT'OJIbHUKA M PaJIiyCaMH BIMCAHHOTO U OMKUCAHHOI'O KPYTOB;

- OIpEAENICHUU JUTUHBI OKPYKHOCTH U opMyIie s €€ BbIUNCICHUS;

- (popMyJIe MIOIIAIU TPABUIBHOTO MHOTOYT'OJIbHUKA;

- OIpEAENICHUHU IJIOWAau Kpyra u ¢popmyse Ay €€ BbIYUCICHUs; popMylie Jis
BBIUMCJIEHUS IUIOLIAJEH YacTe Kpyra;

- MpaBWie HAXOXIACHUS CYMMbI M Pa3HOCTH BEKTOPOB, MPOU3BEIEHUS BEKTOpa
Ha CKaJsIp; CBOMCTBA ITUX ONEPaLIUi;

- OIpeAeNICHUH KOOPIUHAT BEKTOPA U METO/IaX UX HAXOXKICHUS;

- MpaBuJIe BBIMIOJIHEHUI ONepalyii HaJl BEKTOpAMU B KOOPJAMHATHOM (opMe;

- OMpEACNICHUH CKAJIAPHOTO NPOU3BEACHHS BEKTOPOB M (QopMmylie sl ero
HaXOXKJACHUS;
CBSI3M MEX1y KOOpAMHATAMU BEKTOPOB M KOOPAMHATAMH TOYEK;
BEKTOPHBIM U KOOPJIMHATHBIM METOJIaX PEIICHUs FT€OMETPUUYECKUX 3a/1a4.
TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;
npuéMax perieHus MPOU3BOJIbHBIX TPEYTOJIbHUKOB,;
dopMynax oObEMa OCHOBHBIX MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (QUryp:
napasuienenumnesna, Kyoa, mapa, UIMHIpa, KOHyca.

- npumeHams NPU3HAKU OO0 TPEYTOJbHUKOB MPHU PEIICHUH 3a/1a4;

- peuwiamys MPOCTENIINE 3a4a4H Ha IPOIIOPIMOHATIBHBIE OTPE3KH;

- peuwiams NPOCTENIINE 3a1a4H Ha IPABUIIBHBIE MHOTOYTOJIbHUKU;

- Haxooums JJIMHY OKPYXHOCTH, IJIOIIAb KPyra U ero 4acTei;

- 8bLINOJHAMG ONEPALMU HAJ BEKTOPaMU B T€OMETPUYECKOW M KOOPIAWHATHOM
dopme;

- HaxoOums CKAJSIPHOE TMPOU3BEICHHE BEKTOPOB U NPUMEHITH €ro Jyis
HAXOXKJICHUS Pa3IUYHbIX TEOMETPUUECKUX BEIINYUH;

- peuiams TeOMETPUUECKHE 3a]Ja4l BEKTOPHBIM U KOOPJIUHATHBIM METOJIOM;

- npumMeHAmMb» TEOMETPUYECKHE TMPeoOpa3oBaHMs TUIOCKOCTH TPU PEIICHUH
r€OMETPUYECKHUX 3a/1a4;

- npuMeHAmb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPU PELLIECHNN 33/1a4;

- peuiams MPOU3BOJIbHBIE TPEYTOJIbHUKY;

- Haxooums OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTY:
napajjieNnenunena, Kyoa, mapa, [IIMHIpa, KOHYCa;

- HaX00umdb PEUICHUs «©KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX
UCITIOJIB3YIOTCSl MATEMAaTUYECKUE CPE/ICTBA,

- co30asamb TPOAYKT (pe3yJIbTaT MPOEKTHOW AESTENBHOCTH), UISl U3yYEHUS U
OMMCAHMS KOTOPOT'O UCIOJIB3YIOTCSI MAaTEMAaTUYECKUE CPEJICTBA.

IV.Conep:kanue yueOHOro npeamera
Apupmemuxa
Harypanbuble 4ucaa. Harypansneii psaxp. [ecsatuunas  cucrema
cuucieHusi. ApudmeTuyeckre ACHUCTBUS C HaTypaldbHbIMU yuciamu. CBoHCTBa



apupmernueckux nerctBuil. IloHATHE O CTENEHU C HATypaJbHBIM IOKA3aTEJIEM.
KBagpat u ky0 uyucna. YncioBble BhIpaXEHUS, 3HAUCHUE YHUCIOBOTO BBIPAXKCHHUS.
[Topsimox nedcTBU B YMCIIOBBIX BBIPAXKEHUSIX, UCTIOJb30BaHUE CKOOOK. PemeHue
TEKCTOBBIX 33/1a4 apU(PMETUUECKUM CIIOCOOOM. JleeHne ¢ OCTAaTKOM.

Jpooun. OObikHOBeHHbIE ApoOu. CpaBHEHHE OOBIKHOBEHHBIX JApPOOEH.
Apudpmernyeckue AEUCTBUS C OOBIKHOBEHHBIMH ApoOsiMU. JlecaTuuHbie IpoOu.
CpaBHeHUE NECATUYHBIX Jpobeil. ApudmeTudeckue ACHUCTBUS C JECITUYHBIMU
npoOsimu. [IporeHThI; HAaXO0XKEHWE MPOILICHTOB OT BEJIWYUHBI U BEIUYUHBI MO €&
npoiieHTaM. PellleHre TeKCTOBBIX 3a/1au apu(METHUECKUM CTIOCOOO0M.

PanuonanbHble 4yucaa. l3o0paxeHue ducesn TOYKAMU KOOPAMHATHOM
IIPSMOM.

H3mepenus, NPUOJIHKEHUS, OLICHKM. 3aBucuMocTH MEKIY
BeJIMuYnHaMu. EnuHUIBI U3MEPEeHUs JIMHBI, TUIOAa1, 00bEMa, MAcChl, BPEMEHH,
ckopoctu. [lpencraBnenne 3aBucumocteid B Buae ¢Gopmyn Boruucnenus mno
dopmynam. Perienre TeKCTOBBIX 3a1a4 apu(PMETUYECKUMHU CTTIOCOOAMH.

dnemenmot anzeopvl

Ucnonb3oBanue OykB st 00O3HAUEHUSA 4YHCEN;, IS 3alkCH CBOMNCTB
apuMEeTHUECKUX  JEUCTBUNA. bBykBeHHbIe  BbIpakKeHUs  (BBIpOKEHUS  C
nepeMeHHbIMU). YHCIIOBOEe 3HaYeHHE OYKBEHHOTO BBIpAKCHUS. YPaBHEHHUE,
KOpeHb ypaBHeHHUs. HaxokjeHue HEU3BECTHBIX KOMIIOHEHTOB apr(METHUECKUX
JIEHCTBUMH.

Onucamenvnan  cmamucmuka. Bepoamunocms. Komobunamopuka.
Mmuoocecmea

[IpencraBinenne maHHBIX B BHae Tabnun, jauarpamMMm. PemieHue
KOMOMHATOPHBIX 3a/1a4 IepeObopoM BapuaHTOB. MHOKECTBO, JIEMEHT MHOXKECTBA.

Haznaonan zeomempus

Harnsnseie mpenctaBieHusi o ¢urypax Ha IUIOCKOCTH: MpsiMasi, OTPE3OK,
Jqy4d, YroJ, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, KpPyT. YUeThIpEXYTOJbHUK,
NpsIMOYTOJIBHUK, KBaapaT. TpeyroibHUK, BUABI TPEeYroidbHUKOB. M300pakeHue
reoMeTpudyeckux (¢uryp. BzaummHOe pacnonoxxeHue JBYX TPSAMBIX, JIBYX
OKPYKHOCTEM, MpSIMOM M OKpyxkHOCTU. JlimHa otpeska, jgomanou. I[lepumerp
MHOTOYrojibHUKa. EAuHuIbBl u3MepeHusi NIuHbl. V3MepeHuwe IIuHBI OTpe3Ka,
IIOCTPOEHUE OTPE3Ka 3aJaHHOM JUIMHBL. YT0J. Bunsl yrios. I'pagycHas mMepa yria.
N3Mepenne u mocTpoeHue yrioB ¢ MOMOIIBI0 TpaHcnoptupa. [lonsaTue miomanu
burypsl; equHUIB U3MEpEeHHs omanu. [lnomans mpAMOyroibHUKA, KBajapaTa.
Harnsanaele  mpenctaBieHMs O MPOCTPAHCTBEHHBIX  urypax:  Kyo,
napajieienunen, mnpu3Ma, Tnupamuaa, map, cdepa, KOHYC, IIWIHHIP.
N3006paskenne mpocTpaHCTBEHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB,
muIuHIpa, KoHyca. [lorstue 06béMa; equHUIB 00bEMa. OOBEM MPSIMOYTOJIBHOTO
napajuienenuneaa, Kyoa.

Mamemamuka 6 ucmopuueckom pazeumuu

Uctopus dopmupoBaHus TOHITHS YHUCIA: HATypajdbHBIE YHCIA, JIPOOH.
Crapunnbie cucteMbl 3anmucu uucen. J[poou B Basunone, Erunrte, Pume.
OTtkpbiTHE AecATUYHBIX ApoOeld. CTapuHHbIE cUCTeMbl Mep. JlecsTuunbie Apodu 1
Metpuueckas cucrema mep. JI.d.Maruuuxkuii. JI.Ounep.



Iloemopenue Kypca mamemamuxu

JleficTBHSL ¢ HaTypaJIbHBIMM YHCJIAMHU, OOBIKHOBEHHBIMU W JIECSITUYHBIMU
npobsimu. CBoiicTBa JeHCTBUU HaJx 4uciaamMu. YuciaoBele U OYKBEHHbIE
BbIpakeHUs. [IpOLIEHTHI; HAXOXKIEHUE MPOLIEHTOB OT BEJIUYMHBI U BEIMUYUHBI TIO €€
mpoueHTaM. Pemienue 3agad  Ha IPOLEHTHL. PemeHue TEKCTOBBIX —3a1ay
apu(pMEeTH4YeCKuM CIocoOOM. VYpaBHEHHE, pElIeHHe 3aJady C [OMOIIbIO
ypaBHeHMH. ['eoMerpuueckue (GUrypbl Ha IUIOCKOCTH. BblumclieHHe miomagu u
IepuMeTpa KBajpaTa U IpsIMOYroibHuKa. MI3MepeHne u moCTpOCHUE YTIIoB.

S kiace

1. HarypanbHble ync/ia 1 IKajabl — 15 yacos

Harypanbhnbie uncia. CpaBHEHHE HATYpaIbHbBIX YHUCEIL.

['eomeTpuueckue Gurypsl: Touka, OTpE30K, MpsiMasi, JIyd, TPEYTOJbHUK,
MHOTOYroJibHUK. J[nrHa otpeska. M3mepeHne u nocTpoeHUue OTPE3KOB.

Koopaunatueiii 1yd. KoopauHnara Toukwu.

2. CnoxeHue M BBIYMTAHUE HATYPAJBHBIX ynces — 21 4.

CrnoxeHue v BBIYMTaHUE HATYpaJIbHbBIX YHCEN, CBOMCTBA CI0XKEHUS. Pelienne
TEKCTOBBIX 3aa4. UnciaoBoe BeIpakeHHE. byKBEHHOE BBIpAKEHUE U €0 YHCIIOBOE
3HayeHue. PereHre TMHEeNHbIX YPaBHEHUM.

3. YMHOXKEHHUe 1 IeJIeHHe HATYPaJIbHBIX uyncesa — 27 4.

YMHOXEHHE U JIeJICHHE HaTypaIbHbIX YHUCEJI, CBOMCTBA YMHOXEHUs. [leneHue
C OCTaTKOM. YTpouieHue Boipaxxenuil. [lopsanok BeinoaHeHus aerctuil. CTeneHb
yucia. KBaapar u ky6 uncia. Penenne TeKCTOBBIX 3a/1a4.

4., Ilnomaay n 00LEMBI — 12 4.

®opmyia. [nomans. [Ipsmoyronsauk. @opMyria miomagm
PAMOYTOJIbHUKA. EAMHUIBI n3MepeHus wiomaneu. [IpsamMoyronbabii
napasuienenurnesl. Oobembl. O0bEM IPSIMOYTOIBHOTO MapaslieNenuIe/a.

5. O0bIKHOBeHHbBIE APOOU — 23 u.

OxpyxHOCTb U KpyrT. Jlomu. O6sikHOBeHHBIE TpoOu. OCHOBHBIC 3a/1a4d Ha
npobu. CpaBuenue apoodeit. [IpaBunbHbie 1 HenpaBuiIbHbIE Apoou. CloxeHue u
BbIUHMTaHUE JpOOeH C OJIMHAKOBBIMU 3HaAMeHaTeNsaMu. [lenenue u npoou.
Cwmemannbie ynciia. CloKeHHE U BBIYUTAHUE CMEIIaHHbBIX YHCEIL.

6. Jdecsaituunbie apoou. CjiokeHue U BbIYUTAHUE IeCATHYHBIX IpPo0ei —
13 u.

Hecstuunas 3anmuch qpoOHbIX yncen. CpaBHEHHE, CIIOKEHUE U BHIYUTAHUE
JeCATUYHBIX Npobeii. Pemenne TekcToBixX 3ama4. [IpubnmkeHHble 3HAUCHUS
yucen. OKpyriieHHe Yncell.

7. YMHOKeHHUeE U JIeJIeHUe TeCATUYHBIX Apodeii — 26 .

YMHOXKEHHE IeCITUUHBIX ApoOel Ha HaTypasbHbIe yucna. Jlenenue
JECATUYHBIX APOOEH Ha HATypadbHbIC YMCIa. Y MHOKECHUE ECATUIHBIX APOOCH.
Jlenenue Ha qecATHUHYIO 1po0b. Cpennee apudmernyeckoe. PemeHne TeKCTOBBIX
3a7a4.

8. UHCTPpYMEHTHI /1Jisl BLIYMCJIEHUS] U u3MepeHus —17 4.

Muxkpokanbkyasatop. [Ipouentsl. Yroa. [IpsiMol u pa3BepHYyTBIA YIJIbI.
UYeprexubiii TpeyronbHUK. 3mepenue yrio. Tpancnoptup. Kpyrossie
JIAarpaMMmbl.



9. lloBTOpenne. Pemenne 3axa4 — 16 4.
Hatypanbubie uncna. [lnomanu u 00beMbl. OOBIKHOBEHHBIE APOOH.
Hecsatuunbie Apoou. IIponeHThl. YTkl

6 Kiacc

1. JeaumocTn ynces 20 4.

Henurenu u kpatHsle uncia. [lpuznaku genumoctu Ha 2, 3, 5, 9, 10.
IIpocTeie U cocTaBHbIC Uncia. Pa3noxkeHne HaTypalbHOTO YKCIIA HA TTPOCTHIE
muoxurenu. HOJl, HOK, B3aumMHO npocThie yuca.

2. CJiokeHUe U BbIYUTaHUe APo0eil ¢ pa3HbIMH 3HAMEHATEJIAMH 22 Y.

OcHoBHOe cBoicTBO Apodu. CokpamieHue apoodeit. [IpuBenenue apodeit k
oOmemy 3HaMmeHarento. lloHsThe o HauMMeHbleM OOIIeM 3HaMmeHaTele
HecKkobKuX JpoOeii. CpaBHenue apoOei. CrokeHWe W BBIYUTAHUE JAPOOEi.
Penienne TeKCTOBBIX 3a/1a4.

3. YMHOKeHHe U JejieHue 00bIKHOBEHHBIX Apoodei 32 u.

YMHOXEHHE W JAeiieHHe OOBIKHOBEHHBIX ApoOed. OCHOBHBIC 3ajlaud Ha
TpoOHu.

4. OtHomeHus1 ¥ nponopuuu 19 .

[Tponopiusa. OcHOBHOE CBOMCTBO mponopiiuu. Pemienue 3ai1ad ¢ MoMOIIbIO
nporopuuu. [loHATHS O TpsAMOMl M 0OpaTHOW TPOMOPIMOHATEHOCTH BETUYHH.
3amaun Ha nponopuuu. MacmTad. @opMyibl IIUHBI OKPY>KHOCTH U TUIOHIAAH
kpyra. [lap.

5. TonoxkurtesbHbIE H OTPULIATEIbHBIE Yncaa 13 4.

[lonoxurtenpHble W OTpPULIATENIbBHBIE 4YHCiA. [IpOTHBOMONIOKHBIE YHCIHA.
Mopynb uncna u ero reometTpudeckuii cMbica. CpaBHeHue uucen. Llenbie yucna.
N3o0paxenue uyncen Ha KoopAuHATHOM nipsiMoi. KoopauHaTta TOYKy.

6. CiioskeHUe U BHIMUTAHUE MOJIOKUTEJIbHBIX H OTPULATENbHBIX yncea 11
4.

CrnoxeHue v BBIYUTAHUE MOJ0KUTENBHBIX U OTPULATEIBHBIX YHCEIL.
JIelCTBHS C MOJOKUTENbHBIMU M OTPULIATEIILHBIMUA YUCJIAaMU BBOJSITCS Ha OCHOBE
MpEeACTaBICHUNA 00 U3BMEHEHUHU YuCIa.

/. YMHOXkeHHUe U JIeJIeHHe MOJ0KUTEeJIbHbIX U OTPULATEJbHBIX unces 12 .

YMHOXKEHUE U JEJICHUE IMOJOXKUTEIBbHBIX W OTPULATEIIBHBIX YHUCEIL.
[lonsitue o pamnuwoHansHOM uwucie. [lecatuunoe mnpuOIMKEHUE OOBIKHOBEHHOM
npobu. [IpuMenenne 3aKOHOB apu(METUUECKUX ACHCTBUN I parMOHAIA3AINH
BBIUYKCJICHUH.

8. Pemenue ypaBuenmii 15 u.

[Ipocreiimme  mpeoOpa3oBaHUS  BBIPAKEHUW:  PacKpPhITHE  CKOOOK,
MpUBEJICHHE MOAOOHBIX ciaraeMbiX. Pernenue nuHelHbIX ypaBHeHuil. [Ipumepsbl
pELIeHUs] TEKCTOBBIX 33724 C MOMOILBIO INHENHBIX YPABHEHUMN.

9. KoopaunaTthl Ha miiockocTu 13 4.
[TocTpoeHne mneprneHAuKyasipa K NOPSIMOW M MAapaJUICIIbHBIM MPSMBIM C
MOMOIIBID YEPTEKHOTO TPEYroJdbHHKAa W JUHEWKH. [IpsMmoyronpHas cucrema



KOOpJMHAT Ha IUIOCKOCTH, abciucca W opAuHata Touku. IIpumepsl rpaduxos,
IUarpaMM.

VYyamuecs  JOJDKHBI — HAayuyuTbCAd ~ Pacmo3HOBaTh M M300pakath
NEPHEeHANKYJIpHbIE M TNapaienbHble mOpsMble. OTpadaThIBAIOTCS  HAaBBIKU
MOCTPOEHUS UX C MOMOIIBIO JIMHEUKU U YEPTEHKHOTO TPEYTrOJIbHUKA.

10.IToBTOpenne. Pemenne 3axa4 13 .

7 kaace (102 9)

Bripa:keHusi, To:R1eCcTBa, ypapHeHus (22 4).

BykBeHHbIe BhIpaKeHUsI (BBIPAXKEHUS ¢ MEpPEeMEHHBIMU). YKCIIOBOE 3HAUYCHUE
OyKBEHHOro BbIpakeHus. JlomycTrmble 3HaueHUs nepemeHHbIX. [IpeoOpa3zoBanue
OYKBEHHBIX BBIPAKCHUI Ha OCHOBE CBOWCTB apu(PpMETUYECKUX JEUCTBUM.
PaBencTBO OykBeHHBIX BbIpakeHUM. ToxaecTBo. JlOKa3aTeNnbCTBO TOXKIECTB.
VYpaBHenune ¢ ogHoM mnepeMmeHHoOW. KopeHb ypaBHeHusA. JIMHElHOE ypaBHEHUE.
PaBHOCUMIIBHOCTH ypaBHEHMU. PelieHne ypaBHEHHWH, CBOIAIIMXCS K JIMHEHHBIM.
Pemenue TeKkCTOBBIX 3ajad ainredpanyeckuMm crnocodom. CratucTuyeckue
XapaKTepUCTUKHN HaOOpa TaHHbIX.

Henv: cucmemamusuposamv u 0000Wums ceedeHUss 0 NPeooPA30EaAHUSX
aneebpauyeckux Gblpad*CeHull U peuleHuu ypasHeHull ¢ 0OHOU nepemeHHOU.

IlepBas Tema kypca 7 Kiacca SIBJISIETCSI CBSI3YIOILIMM 3BEHOM MEXAY KypCOM
MaTeMaTUKU S5—6 KiaccoB W KypcoMm anreOpbl. B Helt 3akperistorcs
BBIUMCITUTENbHBIE HAaBBIKH, CUCTEMATHU3UPYIOTCS H 0000IIAIOTCS CBEACHUS O
npeoOpa3oBaHUSX BBIPAKEHUHN U PEIICHUN YPAaBHEHHI.

Haxoxxnenue 3HaYeHWil YUCIOBBIX M OYKBEHHBIX BBIPOKEHHH  JaéT
BO3MOYKHOCTb MIOBTOPUTH C 00YYAIOIIMMHUCS MpaBuiIa AEUCTBUM C pallMOHATBLHBIMU
YHUClIaMU. YMEHHUS BBINIOJNHATh apudMeTUYECKUe IEHCTBUS C PalMOHATbHBIMU
YHUCJIaMH SIBIISIFOTCSI OMOPHBIMU [IJIs1 BCero Kypca anreOpel. CreayeT BBISCHUTD,
HACKOJIbKO TPOYHO OBJAJCIM HWMH Y4Yalllhecs, W B Cllydae HEOOXOIUMOCTH
OpraHu30BaTh TMOBTOPEHHE C IENbI0 JMKBUJAIMUA BBISIBICHHBIX MPOOEJIOB.
Pa3BuTHIO HAaBBIKOB BBIYMCIEHUN JOJIKHO YIEIATHCA CEPhE3HOE BHUMAHHE U B
JanbHEUIIIEM MPU U3YYCHUH IPYTUX TEM Kypca ajareOphl.

DOyuxuuu (11 9)

3aBucumoctr Mex 1y BennunHamu. [lonstue pynakuun. O61acTh
OTIpEJICIICHHS] 1 MHOXKECTBO 3HaueHu# (pyHKuu. CriocoObl 3a1aHnust PyHKITHH.
I'padux dyakiuy. OyHKIUS, OMUCHIBAIONIAS TIPSIMYIO MPOTIOPIIMOHATBHYIO
3aBUCUMOCTb, €€ Tpaduk U cBoicTBa. JIuneitHas ¢pyHKIus, ee rpaduk u CBOMCTBA.
VYrnoBoit k03 HUIMEHT MPSAMOil; yCTIOBUE MAPAILIETBHOCTH MPSMBIX.

Ilenv: o3nakomums obyyaOwWuxca ¢ BaANCHEUWUMU DYHKYUOHATbHLIMU
HOHAMUAMU U C epaduKramu npsamol nPponopYUOHALILHOCMU U JTUHEUHOU (YHKYUU
obwezo suoa.

JlanHass Tema ABISETCS  HAYaJIbHBIM  JTAallOM B  CHUCTEMATHYECKOU
(GYHKITMOHAIBHONW TIOJTOTOBKE OOYYAIOIMIMXCSA. 3/1€Ch BBOJSATCA TaKHE IOHSATHS,
Kak (YHKIUSA, apryMeHT, 00yacTh ompesnencHus (GyHKIuU, rpaduk (QyHKIHH.
OyHKIUSA TPAKTYETCS KaK 3aBUCUMOCTb OJTHOM MEPEMEHHOM OT IPYrou. Ydamuecs
MOJIYYArOT IEPBOE MpEACTABIEHUE O crioco0ax 3amanus GpyHkuuu. B nanHOl Teme




HaynHaeTcss pabora Mo (GOPMUPOBAHUIO Y OOydYAIOIIUXCA YMEHUN HAXOIUTh IO
(dopMyiie 3HaueHHE (PYHKLIHMHU MO U3BECTHOMY 3HAYEHHUIO apryMEHTa, BBINOJIHATH
Ty K€ 3ajadyy 1o rpaduky U pemars 1o rpapuky oOpaTHyIO 3ajady.
OYHKIMOHAJIBHBIE TOHATHUS IMOJY4YalOT CBOK KOHKPETH3aLUIO MpPU HU3YYCHHH
JUHEWHOW (YHKIMM M €€ YacTHOTO BHUJAa — MPSMON MPONOPIHMOHAIBHOCTH.
YMeHust CTpouTh ¥ 4uTaTh rpaduku 3TUX (PYHKIUN MIHUPOKO MCIOIB3YIOTCS KaK B
caMOM Kypce anreOphbl, TaKk U B Kypcax reOMeTpUH U PU3UKH. Ydamuecs JOJKHBI
MOHUMAaTh, KaK BIMSET 3HaK Ko3((UIMeHTa Ha PacloJOKEHUE B KOOPAUHATHOM
IIOCKOCTH rpaduka QyHKIMM y=kx, rae k>0, Kak 3aBUCHT OT 3HA4CHHUU K U D
B3aMMHOE PACIOJIOXKeHHE TpaduKOB NBYX QYHKIMN BUaa y=kx+Db.

dopmupoBaHue  BceX  (PYHKIMOHAIBbHBIX  TOHATUH W BbIpabOTKa
COOTBETCTBYIOIIMX HABBIKOB, a TaKXe M3y4yeHUE KOHKPETHbIX (YHKIIHIA
CONPOBOKJAIOTCS PACCMOTPEHUEM IPUMEPOB PEATBHBIX 3aBUCHUMOCTEN MEXKIY
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHUIO MPUKIAAHOW HANpPaBICHHOCTU Kypca
anreOphl.

CreneHb ¢ HATYPAJbHBIM Noka3aTesiem (114)

CreneHnsp ¢ HaTypaJIbHBIM MOKA3aTENEM U €€ cBorcTBa. OHOUJICHBI.
CrenenHble GyHKIMU C HATYypaJbHBIMH MOKa3aTeasiMu 2 U 3, UX rpaduku u
CBOMCTBA.

Ilenwv: svipabomamsv ymeHue BbINOIHAMb OelUCMBUL HAO CHMENEHAMU C
HamMypaibHulMU NOKA3AMeasaMU.

B naHHOl TeMe maercst OonpenereHue CTENEHN ¢ HaTypaJIbHbIM I1OKAa3aTelIeM.

B kypce Mmarematuku 6 Kiacca ydaiquecs YK€ BCTPEYAIUCh C MPUMEPAMHU
BO3BEJICHUS YWCE] B CTENEHb. B CBSI3UM C BBIYMCICHHEM 3HAYEHUH CTENeHH B 7
KJIacce JaeTcsl MPEeJCTaBICHUE O HAXOXJACHUU 3HAYCHUH CTENEeHH C MOMOIIbIO
KampKyJsiTopa; PaccmaTpuBaroTcs  CBOWMCTBAa  CTENMEHM C  HATypaJbHBIM

m+n. m m-n
a™n: a ,

nokasarejeMm: Ha mpumepe mpokazatenbcTBa cBoicTB a™ - a" = ca" =

rme m > n; (@M" = a™"; (ab)™ = a™b™ yyamumecs BHepBBIE 3HAKOMSATCS C

a

JI0Ka3aTeIbCTBAMHU, MPOBOJUMBIMU Ha anreOpanvyeckoM marepuaie. YKa3zaHHbIC
CBOWMCTBAa CTENICHH C HATYpalbHBIM ITOKA3aTeJIeM HaxOIAT NPUMEHEHHE IPH
YMHOXCHHH OJTHOWICHOB M BO3BEACHUH OJHOWICHOB B CTEICHb. [Ipy HAXOXKICHUH
3HAUEHUW BBIPAKECHUI COAEpXKAIIMX CTENEeHH, 0c000e€ BHUMAHUE CIEAYeT
o0paTUTh Ha MOPSIOK JICHCTBHIA.

Paccmotpenne QyHKIME y=X?, y=X° HO3BOJAET MPOAOKUTH pPaboTy IO
dbopMHUpPOBaHUIO YMEHUW CTPOUTH U 4uTaTh Tpaduku GyHkumii. Baxkno obpaTtuth
BHUMAHHE OOYYAIOIIMXCA Ha OCOOEHHOCTH TIpaduka (QYHKUMH y=X2. rpauk
MPOXOJUT dYepe3 Havalo KoopAauHaT, ochb Oy SBISETCS €r0 OChI0 CUMMETPHH,
rpaduK pacmoIoKeH B BEpXHEH MOTYTUIOCKOCTH.

YMmeHue crpouth Tpagukd (QyHKIME y=X?> M y=X° HCHONb3yeTcs s
O3HAKOMJICHUS OO YYAIOIINXCS € TPAPUIECKUM CITOCOOOM PEIICHUs YPaBHCHH.

MuoroujieHsl (17 4)

Muorounen. Crenenb MHOrowieHa. CloKeHue, BBIYUTAHUE, YMHOKEHUE
MHOTOWICHOB. Pa3noxenne MHOTOWIEHOB Ha MHOKHTEIH.




Ilenv: 6vipabomams  ymenue  BbINONHAMbL  CIONCEHUe,  GblUUMAHUE,
VMHOMCEHUE MHO2OUTICHO8 U PA3TIOJNCEHUE MHO2OUIEHO8 HA MHONCUMEIU.

JlanHas TemMa wurpaeT (YHIAMEHTAJIBHYIO pOJib B (DOPMHpPOBAHUH yMEHUS
BBIMOJIHATh TOXKJCCTBCHHBIC IPEOOPA30BaHUS aIreOpanvecKuX BBIPAKCHUM.
dopmupyembie 37eCh (HOPMATBLHO-ONICPATUBHBIC YMCHHS SIBISIOTCS OIOPHBIMHU
IpH U3YYCHHUU JIEHUCTBUH C PAMOHAIBHBIMH JIPOOSIMH, KOPHSIMH, CTCIICHSIMH C
palMoOHAIBHBIMH ITOKA3aTEIAMHU.

W3ydyeHne TeMbl HAaYyMHACTCA C BBEJICHUSA IOHATHH  MHOrOYICHA,
CTaH/JapTHOTO BHJIa MHOTOYICHA, CTETICHH MHOTOwWIeHa. OCHOBHOE MECTO B ATOM
TEME 3aHUMAIOT aJIrOPUTMBI ACHCTBUI ¢ MHOTOWICHAMH — CJIO)KEHHUE, BEIYUTAHHE
M yYMHOXEHHE. Yuyaimecs JO/DKHBI TOHHMaTh, YTO CYMMY, Pa3HOCTb,
MPOM3BEJICHUE MHOTOYJICHOB BCErjJia MOXKHO TMPEJCTaBUTh B BHIC MHOIOWICHA.
JIeWCTBHS CIIOKCHHUS, BBIYUTAHHUS W YMHOXKEHHS MHOTOWICHOB BBICTYMAIOT KaK
COCTAaBHOW KOMIIOHEHT B 3aJaHHSX Ha MPeoOpa30BaHUS IEJbIX BBIPAKCHUM.
[TosTomy Heleaecoo0pa3Ho MEPEeXOIUTh K KOMOMHUPOBAHHBIM 3aIaHUSAM MPEKIC,
YeM YCBOCHBI OCHOBHBIC aJITOPUTMBI.

Cepbe3HOe BHUMAHHE B 3TOW TEMeE YICISICTCS Pa3JIOKCHUI0 MHOTOYICHOB Ha
MHOYKHTEIU C TIOMOIIbIO BEIHECEHHUS 3a CKOOKH OOIIEro MHOXKHTEIS U C TIOMOIIBIO
rpynnupoBkd.  COOTBETCTBYIONIME  MpeoOpa3oBaHHMs ~ HAXOASAT  IIMPOKOE
NPUMCHCHHE KaK B Kypce 7 Kiacca, TaKk W B IMOCICIYIONIMX Kypcax, 0COOCHHO B
JCHCTBHUSAX C PAllMOHATBLHBIMU APOOSIMH.

B nmanHOll TeMe ydwamuecs BCTPEYArOTCS C MpPHMEpPaMHU HCIOIh30BAHHUS
paccMaTpuBaeMBbIX TpeoOpa3oBaHWil TpU pPEIIEHUH pa3HOOOpa3HBIX 3aj7ad, B
YaCTHOCTH TPH PEIICHWH ypaBHEHUH. DTO TO3BOJSET B XOJAE WM3YYCHHS TEMBI
IPOJIOJDKUTE paboTy Mo (OPMHUPOBAHWIO YMEHHUS peIlaTh ypaBHEHHS, a TaKXkKe
pemats 3agadd METOIOM COCTaBJICHUS YpaBHEHHH. B uucino ynpaxHeHuH
BKJTIOYAIOTCS HECIIOKHBIC 3a/IaHUs Ha JIOKA3aTeIICTBO TOXK/CCTBA.

DopMyJibl COKPALIEHHOr0 YMHO:KeHus (19 1)

dopMyIIBl COKPANIEHHOTO YMHOXKEHHS: KBaIpaT CyMMBI M KBAJAPAT Pa3HOCTH.
dopmya pazHocTH KBajapaToB. [IpeoOpa3oBaHue 11EI0T0 BHIPAKCHIS B
MHOTOWIeH. PaznoskeHne MHOTOWICHa Ha MHOXHUTEIIH.

Ilenv: 6vipabomamv  ymenue NpuUMEHAMb  GOPMYIbL  COKPAUJEHHO2O
VMHOJICEHUsL 68 NPeodpa308aAHUAX UYENblX GbIPAINCEHUN 6 MHO2OUNeHbl U 8
PA30ACEHUU MHO2OUNEHO8 HA MHONICUME.

B nanno#i Teme mpopomkaetcs pabota mo GOpMHPOBAHUIO Y 00yUaIOIUXCS
YMCHHS BBITIOJHITH TOXKICCTBCHHBIC IPEOOPAa30BaHUS IENBIX BBIPAKCHHIA.
OcHOBHOE BHMMaHHuE B TeMe yzensgercs popmynam (a - b)(a+ b)=a%-b? (a+b)?
= a’t 2a b + b? Yuammecs JOMKHBI 3HAaTH 5TH (OPMYIBI U COOTBETCTBYIOLINE
CJIOBECHBIC (DOPMYJIMPOBKH, YMETh MPUMEHATh MX KaK «CJIEBa HAIPaBO», TaK W
«crpaBa HaJieBo». Hapsiay ¢ yka3aHHBIMH pacCMaTpPHBAIOTCS Takxke GopMysl (a £
bP=a%+3a’b+3ab?+b’ (axh) (@ * ab+Db? =a®+b’ Onnako oru HaxoOIAT
MEHBIIIEe TPUMEHEHHE B Kypce, IMOITOMY HE CIIeyeT W3JIHITHE YBICKAThCS
BBITIOJTHCHHEM YIPAXXHCHHI Ha WX UCIIOJIb30BaHUE.




B 3aknrounTennbHOM 4acTH TEMBI PACCMATPUBAETCS NPUMEHEHHUE PA3IMYHBIX
IIPUEMOB DPa3JIOKEHUS MHOTIOYIEHOB HAa MHOXHUTENM, a TAKXKE MCIOJIb30BaHUE
npeoOpa3zoBaHUM LENbIX BBIPAKEHUN JUIsl peLIEHUsI LIUPOKOIo Kpyra 3aaad.

CucreMbl JIMHEHHbIX YpaBHeHHi (164)

YpaBHEeHHE C ABYMsI IEPEMEHHBIMU. JINHEHHOE YpPaBHEHUE C ABYMs
nepeMeHHbIMU. ['paguk TMHEHHOrO ypaBHEHU ¢ IByMs niepeMeHHbIMU. Crucrema
YPaBHEHUH C IBYMsI IEPEMEHHBIMU. PaBHOCUIBHOCTB cucTteM. CHCTEMBI IBYX
JIMHEMHBIX YPAaBHEHUH C JBYMs [IEPEMEHHBIMU; PELICHUE ITOJCTAHOBKOU U
ClIOXeHUEM. PerieHne TeKCTOBBIX 3a/1a4 allreOpanyecKuM CIocoOoM.

Llenv: o3nakomums obyuaowuxcs co cnocobom pewenus Cucmem IUHeUHblx
VPasHeHuti ¢ 08YMs NepPeMeHHbIMU, 6blpadoOmMamv yYMeHue peulamsv CUCTIeMbl
VPAasHeHUli U NPUMEHAMb UX NPU PeuleHUU MeKCMOoBbIX 3a0ad.

N3ydeHne cuCTEM ypaBHEHUM paclpenensercs Mexay Kypcamu 7 u 9
KjaccoB. B 7 kiacce BBOAMTCS MOHSATHUE CUCTEMBI U PacCMaTPUBAKOTCS CUCTEMBI
JIMHEVHBIX YPaBHECHUM.

N3noxxeHne HaUMHAETCS C BBEJICHUS MTOHATHUS «JIMHEWHOE YPABHEHUE C IBYMS
NepEMEHHBIMU». B cucteMy ynpaXXHEHUH BKIIIOYAKOTCS HECJIOXKHBIEC 3aJaHus Ha
pelIeHre TUHEWHBIX YPAaBHEHUN C IByMs IEPEMEHHBIMH B LIEJIBIX YHCIIAX.

dopmupyeTcss yMeHHE CTpOUTh rpaduK ypaBHeHHs ax + Dy=c, rae a#0 wiun
b#0, mpu pa3nuuHbBIX 3HaueHUsX a, b, c. BBeaenue rpaduueckux oOpa3oB Aaér
BO3MOKHOCTb HArJIJIHO MCCIIEIOBATh BOIPOC O YHCIE PELICHUM CUCTEMBI ABYX
JIMHENHBIX YPAaBHEHUN C IBYMs nepeMeHHbIMH. OCHOBHOE MECTO B JAHHOM TeMe
3aHMMAET U3y4YECHHE AJITOPUTMOB PELICHUS CUCTEM JBYX JINHEWHBIX YPAaBHEHHM C
IBYMs NEPEMEHHBIMU CIIOCOOOM IOJCTAHOBKH M CIIOCOOOM cllo)keHus. Benenue
CUCTEM II03BOJIAET 3HAYUTEIBHO PACUIMPUTH KPYI TEKCTOBBIX 3a]a4, PEIIAEMBIX C
IOMOIIIbIO anmnapara anreopsl. [IpuMeHeHne cucTeM yrpouiaeT npouecc nepeBoja
JaHHBIX 33]1a4M ¢ OOBIYHOTO SI3bIKa HA A3bIK YPaBHEHUH.

IToBTOpenue (34).

8 kaacc (102 4)

1. PanuonajabHbie apoou (234)

PannonansHbie BbIpaxeHus. AnreOpandeckas 1poOb. OCHOBHOE CBOWCTBO
anreOpanueckoir  npoobu. CrokeHWe, BBIUUTAHUE, YMHOXKCHHE, JICIICHHE
anrebpanueckux  apobei.  [IpeoOpa3oBaHusi  pallMOHANBHBIX  BBIPAYKEHUH.
JlokazarenbCcTBO TOXJIECTB. OyHKIWA, OIKCHIBAIOLIIAS o0paTHy0
MIPOTIOPIIMOHATEHYIO 3aBUCUMOCTh, €€ rpaduK U CBONCTBA.

Ilenw: svipabomame ymeHue 8bINOIHAMb MOACOECMEEHHbIe NPEOOPA3068aHUS
PAYUOHATILHBIX 8bIPANCEHULI.

['maBHOE MeCTO B JaHHOW TeME 3aHMMAIOT aJTOPUTMBI ICHUCTBUMN C APOOSIMU:
CyMMa, pa3HOCTh, MPOM3BEICHUE W YacTHOEe apobeit. [IpmoOpeTaembie B JaHHOM
TEME YMEHHS BBITIOJNHATH CIIOKCHHE, BRIYUTAHUE, YMHOKEHUE U JIEeJCHUE JApoOeit
SBJITFOTCSL OMOPHBIMH B TMPe0oOpa3oBaHMSIX APOOHBIX BbIpakeHwil. [loaTomy um
CIeayeT YIeIUTh 0co00€ BHMUMAaHME. 3ajJaHus Ha BCE JCHCTBUSA C APOOSMHU HE
JOJIKHBI OBITh U3JIUIITHE TPOMO3JIKUMH U TPYAOEMKHUMH.

2. KBaapartHnsbie kopuu (19 4)



Pacimmpenne MHOXECTBa HATypajbHBIX YMCEI A0 MHOXECTBA IEIbIX,
MHOJKECTBA LIEJIBbIX YMCEI A0 MHOXECTBAa pallMOHAIBHBIX. PanuoHambHOE 4UCIIO.
[lonssTue 00  uwppanuoHambHOM  yucie.  JlecATnuHble — NPUOIHMIKEHUS
MPpPaLMOHAIBHBIX 4uCeNl. MHOXECTBO ACHCTBUTEIBHBIX YMCEN; IPEACTABICHUE
JEHUCTBUTENbHBIX YHUCENT OECKOHEUYHBIMU JIECATUYHBIMH ApoOsimMu. CpaBHEHHE
NEUCTBUTENBbHBIX uMces. KBaapaTHbi KopeHb U3 uucia. Apudmetndeckuit
KBaJpaTHbI KOpeHb. DyHKIUA y = VX u eé rpadux. CoiicTBa apuPMeTHIECKUX
KBaJIpaTHBIX KOpHeil. IIpuMeHeHune CBOMCTB apUPMETHYECKOTrO KBaJIPATHOTO
KOPHS K IpeoOpa30BaHUIO YHUCIOBBIX BEIPAKEHUN U BBIYMCIICHUSIM.

Ieap — cucremMarusupoBaTh CBEACHUS O PALMOHAIBHBIX YUCIAX U JAaTh
npe/cTaBieHne 00 MppalMOHANIbHBIX YHCIAX, PACIIUPUB TEM CaMbIM TOHSATHE
yyclia; BbIpA0OTaTh YMEHHE BBINOJHATH MOpocTellue  npeoOpa3oBaHuUs
BBIPAXCHUH, COAEPKALMX KBAAPATHbIE KOPHHU.

Jlaetcs mpeacTaBieHue O TOM, YTO KaXIbId OTPE30K MMEET JJIMHY U IIOTOMY
KOKIOM TOYKE KOOPAMHATHOW TIIPSIMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
[loka3piBaeTcsi, UTO CYHIECTBYIOT TOYKH, HE MUMEIOIIME PAIlMOHAIBHBIX a0CIUCC.
OcCHOBHOE BHUMAaHUE YJEISIETCS MOHIATUIO apuU(pMETHUECKOTO KBaJIPaTHOIO KOPHS
U CBOWCTBaM apu(METHUECKHX KBaJApPATHBIX KOpHEH. Joka3bIBalOTCS TEOPEMBI O
KOpPHE M3 MPOM3BEICHUA M JAPOOH, a TakKe TOXKJIECTBO , KOTOPHIE IMOIY4YaroT
NpUMEHEHHE B MPeoO0pa3oBaHUsX BBIPAXKEHUH, COAEpkKAIIMX KBaJIpaTHbIE KOPHH.
CrneunanbHoe BHHUMAaHHME YJIEISETCS OCBOOOXKICHHIO OT HPPAMOHAIBHOCTH B
3HaMeHaTele ApoOH.

3. KBagpatubie ypaBHeHus (21 4)

KBagpatHoe ypaBHenume. HemomHble kBaapaTHble ypaBHeHusA. KBaagpaTHoe
ypaBHEeHHE: (opmysia KOpHEW KBaJpaTHOTO YypaBHEHHUs. PerieHne TEeKCTOBBIX
3aad  anreOpamdeckuM crocoooMm. Teopema Buera. Pemenue ypaBHeHWHi,
CBOJISIIIIMXCS K KBAAPaTHBIM. Perienue 1poOHO-paliioHaNbHBIX YPaBHEHU.

Heab — BeIpaboTaTh yMEHMS pelIaTh KBaJpaTHbIC YpaBHEHUS, MPOCTEUIITNE
palMOHAJbHbBIE YPABHEHHUS M IPUMEHATH U3 K PEIICHHIO 33/1a4.

B Hauane TeMbl OpUBOASTCS NPUMEPHI PELICHHS HETOJHBIX KBaJIPATHBIX
ypaBHEHUW. DTOT MaTepHall cCUCTEMaTU3upyeTcs. PaccMaTpuBaroTCs ainropuTMBbL
pelieHrs He - TMOJIHBIX KBaJIPATHBIX YPaBHEHWI paziuyHoro Buaa. OCHOBHOE
BHHMAaHUE CIEAYET YIAEIUTh PEIICHUI0 YpaBHEHUN Buja ax 2 + bx + ¢ =0, rue a
#0, c uconp3oBanueM (popmyIbl KOpHE. B naHHOM Teme ydariuecs: 3HaKOMSITCS C
dopmymnamu Buera, BbIpakarOUMMU CBS3b MEXIY KOPHAMH KBaJIpaTHOTO
ypaBHeHUSI U ero koddduruentamu. OHU HMCTONB3YIOTCS B JalbHEHIIEM MPHU
JI0OKA3aTeJIbCTBE TEOPEMBI O PA3JIOKEHUM KBAJAPATHOTO TPEXUICHA HA JIMHEHHBIC
MHOXUTEIU. M3ydaeTcss cnoco0 pemeHus APOOHBIX palMOHAIBHBIX YpPaBHEHUH,
KOTOPBIA COCTOMT B TOM, YTO PEUICHHE TAKUX YPABHEHUW CBOJMTCS K PELICHUIO
COOTBETCTBYIOIIMX  LEJNbIX YPABHEHUW C  IMOCICAYIOIIMM  HCKIIOYCHUEM
IIOCTOPOHHHUX KOpHeH. M3ydyeHue JaHHOM TEMbl TO3BOJISIET CYLIECTBEHHO
PaCIIMPUTH anmnapaTr ypaBHEHUM, UCIOJIb3YEMBIX JUISl PEIICHUS] TEKCTOBBIX 3a1a4.

4. HepaBenctna (20 4)



UYucnoBble HepaBeHCTBA M MX cBoiicTBa. IlpubmmkeHHoe 3HaueHuUe
BEJIMYMHBI, TOYHOCTh npuOMMxeHus. Ilpukuaka © oOLEHKa pe3ynbTaTOB
BbIUMCIIEHUNA. TeopeTMKO—MHOKECTBEHHbIE MOHATUA. M300pakeHue ywucen
TOYKaMHM KOOPJIAMHATHOM NpAMOU. YucCIIOBbIE POMEXKYTKUA. HepaBeHCTBO ¢ OHOU
[IEPEMEHHON. PaBHOCUIIBHOCTH HEpPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOU
nepeMeHHOU. CucTeMbl HEPABEHCTB C OAHOM MEPEMEHHOM.

Ilenv — svipabomamv ymenus pewamv IuUHeElHblEe HEPABEHCMBA C OOHOU
NepemMeHHOU U UX CUCTNEeMDbL.

CBolicTBa YHCIIOBBIX HEPABEHCTB COCTABJISAIOT Ty 0a3y, Ha KOTOPOH OCHOBAaHO
pELICHUE JTUHEUHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOM. TeopeMbl O IOWIEHHOM
CJIOKEHUU M YMHOJXECHUM HEPABEHCTB HAXOAAT IPUMEHEHUE IMPU BBIIIOJHEHUU
IIPOCTEHIINX YINPAXKHEHUM HA OLEHKY BBIPAXKEHUU IO METOAY rpaHul. BBomsarcs
HNOHSTHSI a0CONIIOTHOW MOTPEIIHOCTH M TOYHOCTH MPUOIHMKEHHSI, OTHOCUTEIbHOM
IIOIPEIIHOCTHU. B CBs3M ¢ pelIeHUEM JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
JaeTCsl TOHATME O YHUCJIOBBIX IIPOMEXYTKAX, BBOJATCA COOTBETCTBYIOLIME
Ha3BaHWs M 00O03HAaueHusa. PaccMOTpeHHMIO cHCTeM HEpaBEeHCTB C OJHOU
IIEPEMEHHOM IIPEAIIECTBYET O3HAKOMIICHUE YYAIIUXCS C MTOHATUSAMU IEPECECUCHUS
U 00bEIMHEHUS MHOXECTB. B 93TOll TeMe paccMaTpuBaeTcs TaKXKe pelleHHe
CUCTEM JBYX JIMHEHWHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW, B YACTHOCTU TaKUX,
KOTOPBIE 3aIIMCaHbl B BUJIE JBOMHBIX HEPABEHCTB.

5. Ctrenensn ¢ nejbiM nokasartesieM (11 u)

CrereHb ¢ 1eNbIM I[OKa3aTeleM H ee cBoilcTBa. Pa3mepbl 00bEKTOB
OKPY)KaIOUIEr0o MHUpa, JJIATEIBHOCTh IPOLECCOB. BrplneleHne MHOXKUTENS —
CTeNeHW JecaTd B 3anucu uucna. [IpeacraBieHue AaHHBIX B BUIE TaOJMII,
nuarpamm, rpaduxos. CiydaliHasg u3MEeHUMBOCTD. [IpencraBnenue o BEBIOOPOYHOM
UCCJIEJOBAaHUU.

Ilenv — cpopmuposamv ymernue 8vINOIHAMb OEUCMEUS HAO CMENEHAMU C
yenviMuy NOKa3ameisimu, 66eCmu NOHAmue CMaH0apmHo20o 8Uoa Yucia.

B sroii Teme ¢GopMynupyrOTCS CBOMCTBAa CTEIEHH C IEJBIM IIOKa3aTeJIeM.
Merton n0Ka3aTenbCTBA ATHUX CBOWCTB IMOKAa3bIBAETCS HA IMPUMEPE YMHOMKEHHS
CTENEHEW C OJWHAKOBBIMU OCHOBAHUSIMH, NAETCA IOHSITHUE O 3alKCH YuCia B
CTaHIApTHOM BHje. [IpuBomsSTCA NpUMEpPHl HCHOJIB30BaHWS TAaKOW 3allUCU B
dusnKe, TEXHUKE W JPYTUX O0NACTIX 3HAHHWHA. Ydamuecs MONy4daroT HadadbHbIC
MPEICTaBICHUs 00 OpraHM3aIlii CTATUCTHUYECKUX MCCIeaoBannii. B manHoit Teme
PaCIIMPSIIOTCS CBEJICHUS O CTATUCTHYECKUX XapaKTEPUCTUKaX. BBoauTcs noustue
CPEIHEro0 TapMOHUYECKOTO psija MOJOXKHUTENIbHBIX uuceld. OHM 3HAKOMATCS C
MOHSATUSAMU TE€HEPaIbHONH U BHIOOPOYHONW COBOKYNHOCTH. [IpuBOnsSiTCS mpuMepbl
MPEACTABICHUS CTATUCTUYECKUX JAaHHBIX B BUJI€ TaOJIUIl YACTOT U OTHOCUTEIbHBIX
4acTOT. YUaluMcs MPEJIaraloTcs 3a/laHusl Ha HAXOXKJEHUE MO TaOIHIle 4acTOT
TaKUX CTATUCTUYECKUX XapaKTepUCTHK, KakK cpelHee apupMeThuyeckoe, Moja,
pa3max. PaccmaTpuBaeTcss BONpOC O HAIVISIAHOM MHTEPHPETAUUN CTATUCTUUYECKUX
JAHHBIX C TIOMOIIBIO CTOJOYATBIX M KPYrOBBIX JHAarpaMM, I[OJMIOHA U
TUCTOIPAMMBL.

6. IloBTopenue. Pemenue 3agau (8 1)



3akperuieHne 3HAaHW, YMEHHA M HaBBIKOB, MOJYYEHHBIX HA YypOKax IO
JaHHBIM TeMaM (Kypc ajreOpsl 8 kiacca).

9 kaacc (102 4)

1. KsaaparunuHas pyHxkuus (22 yaca)

[lonstue ¢ynkuuu. OOnacTh omnpeneraeHUss W MHOXKECTBO 3HAYEHUU
¢yakuuun. I'padux ynxuuu. Ilpumepsl rpadukoB 3aBUCHUMOCTEH, OTpakarolIUX
peanpHble mponecchl. CBoiicTBa (QyHKIMH, HX OTOOpakeHHWe Ha rpaduke.
MHorouneHnsl ¢ ogHoU nepemeHHol. KopeHb MHOTOWIeHa. KBagpaTHbINA TpeXUieH.
Paznoxenune kBaapaTHOTO TpexuwieHa Ha MHOXuUTenu. KBanpatuunas GyHKuus, ee
rpaguk u cBoiictBa. CrenenHas ¢yukuusa. Kopenp n-ii crenenu. ['paduku
byskumit x,y = |3

Ilenvy — pacwupums ceedenuss 0 CcB0OUCMEAX (QYHKYUL, O3HAKOMUMD
Yyuauuxcs co ceolicmseamu u epagpuxom keaopamuynou ynkyuu. |

B navasie TemMbl cucteMaTu3upyroTca cBeleHus o pyHkuusx. [loBTopstoTces
OCHOBHbBIE TOHATHUS: (YHKUMS, apryMeHT, o0JacTb omnpejeneHus (yHKIUH,
rpaduk. J[aroTcs MOHATHS O BO3pacTaHUM U YOBIBAaHUM  (DYHKIIMH, IPOMEKYTKAX
3HAKOMOCTOSHCTBA. Tem caMbIM co3JaeTcsi 6a3a il yCBOGHHUS CBOWCTB
KBaJIpaTUYHOM M CTENEHHOW (YyHKUMH, a Takxke Uil JaJbHEWIIEro yriryOJeHHs
(YHKIMOHAIBHBIX MPEACTABICHUN MpPU M3YYEHUHM Kypca anreOpbl U Hayal
aHanu3a.

[ToArOTOBUTENBHBIM MIATOM K HU3YYEHHUIO CBOWCTB KBaJpaTUYHOW (GYHKIUU
ABIIAETCS ~ TAaKXKE PAcCMOTPEHHE BOMpPOCAa O KBAJAPATHOM TPEXWIEHE U €ro
KOPHSIX, BBIJICTICHUU KBaJparTa JABy4WIeHa U3 KBAAPATHOTO TPEXUJICHA, Pa3IOKEHUH
KBaJIpaTHOTO TPeX4JieHAa HA MHOXKHUTEIH.

N3yuyenue kBagpaTHuHON (QYHKIIUA HAYMHAETCS C PACCMOTpPEHHUs QYHKIUU Y
= ax?, ee CBOWCTB M 0COOEHHOCTEH rpauka, a TakKe APYrHX YAaCTHHIX BHIOB
KBaJpaTU4HON QyHKIMM — QyHKIMH y = ax? + b, y = a (x - M), Dtu cBejeHus
UCIIONIB3YIOTCSl TMPU W3YYEHUU CBOMCTB KBAAPATUYHOW (PYHKIIMU OOIIEro BUIA.
BaxHo, 4ToOBI yyalyecs MOHsIN, 4To Tpaguk GyHKIMU y = ax? + bx + ¢ Moxker
OBITH MOJNydeH U3 Tpaduka GYHKIMH y = aX> ¢ IOMOIIBIO JBYX MapajenbHbIX
nepeHocoB. IlpueMsl mocTpoeHus rpaduka QyHKuMH Yy = ax’ + bx + ¢
oTpabaThIBAIOTCS HAa KOHKPETHBIX mpumepax. l[lpm 3TOM o0coboe BHHUMaHME
clIeyeT yIenuTh (HOPMHUPOBAHMIO Y yYAIIMXCS YMEHMS YKa3bIBaTh KOOPAMHATHI
BEPILUHBI 1apaboibl, €€ OCb CHMMETPHH, HAaIIPaBJIeHUE BETBEH MapadoJIbl.

[Ipy wn3ydeHMH »STOM TEMBI JalbHEWIEE pPA3BUTUE IIOJY4YAET YMEHHUE
HAXOJUTh MO TpaduKy MPOMEKYTKH BO3pACTaHUSI U yObIBaHUS (YHKIIMH, a TAKKe
MPOMEXYTKH, B KOTOPBIX (PYHKIMS COXpaHSIEeT 3HAK.

VYyamuecss 3HaKOMATCS CO CBOMCTBaMM CTENEHHONW (YHKIMM y = X" mpH
YETHOM M HEYETHOM HATypaJIbHOM IOKa3areie M. BBoaWTCS NMOHSATHE KOpHA n-i
creieHd. OHU TOJIy4arOT MPEACTABIEHHE O HAXOXKJIECHWU 3HAYEHH KOpPHS C
MOMOIIbIO KaJBKYJISATOpa, NMPUYEM BBIPAOOTKAa COOTBETCTBYIOIIMX YMEHHH HE
TpedyeTcs.

2. YpaBHeHUs U HEPABEHCTBA ¢ 0JHOU nepeMeHHOM (14 yacoB)




Ilenble ypaBHeHus. IlpuMepsl pelleHUN YpaBHEHUM TPETbEW U YETBEPTOU
creneHeil.  Pemenune  ApoOHO-pallMOHANBHBIX  ypaBHeHHMU.  KBaapatHbie
HEpaBEHCTBA. METOl MHTEPBAJIOB.

Ilenv — cucmemamusuposams u 0606WUMb C8e0EHUA O peuleHUU Yeablx U
OPOOHBIX PAYUOHANLHBIX YPABHEHUL C 0OHOU NepeMeHHOU, ChopmMuposams ymeHue
pewamp nepasencmea éuda ax’> + bx + ¢ > 0 unu ax? + bx + ¢ < 0, 20e a # 0.

B sT0ii TeMe 3aBepuiacTCsd U3YyYEHHUE PALMOHAIBHBIX YPAaBHEHHUU C OJHOMN
NepeMeHHOM. B cBsI3u ¢ 3TUM MPOBOAUTCS HEKOTOpOoe 0000IIeHue U yriiyOaeHue
CBeZIeHUH 00 ypaBHEHUsX. BBOASTCS MOHATHSA LENOro pallMOHAIBHOIO YPaBHEHUS
U €ro CTENEHM. YUaluecs 3HAaKOMSATCA C PEUIEHUEM YPABHEHHMU TPEThEU CTENEHU
Y YETBEPTOU CTENEHU C MOMOUIBIO PA3JIOKEHNs HA MHOKUTEIN U BBEJICHHS BCIIO-
MOraTeJbHOW IIepeMEHHOU. MeTon pelleHuss ypaBHEHUM IIyTEM BBEICHUS
BCIIOMOTATEIbHBIX MEPEMEHHBIX Oy/eT HIMPOKO HCIOJIb30BaThCS B AalIbHEHIIEM
OpU pEUIEHUU TPUTOHOMETPUUYECKHUX, JIOTapU(PMUUYECKHUX U JIPYTUX BUJOB
YPaBHEHUM.

Pacmupsitorcst cBeieHUsI O pelIeHUH JPOOHBIX palMOHANIbHBIX YpPaBHEHUH.
VYyanuecs 3HaKOMATCS ¢ HEKOTOPBIMU CHELUNAIbHBIMA IPUEMAMH PEIICHUS TAKUX
YPaBHEHUM.

®dopMUpOBaHKE YMEHHUI pellaTh HEPABEHCTBA BHAA ax’ + bx + + ¢ > 0 mm
ax? + bx + ¢ < O, rae a # 0 , OCYIIECTBIAETCA C ONOPOil HA CBEJEHHS O rpauKe
KBaJIpaTUYHON (DYHKIIHH.

VYuyamuecss 3HAKOMSATCS C METOJAOM HHTEPBAJIOB, C IIOMOIIBIO KOTOPOTO
pEIIaOTCs HECII0KHBIE PALlMOHAIBHBIE HEPABEHCTBA.

3. YpaBHeHUS 1 HEPABEHCTBA C ABYMs nepeMeHHbIMHU (17 4acoB)

VYpaBHeHUE C IBYMs MepeMEHHBIMU; ero rpaduk. CUCTEMBI IBYX JTUHEHHBIX
YPAaBHEHUN C JBYMsS IIEPEMEHHBIMH; PEIICHUE IIOJCTAHOBKOM M CIIOKEHHUEM.
Pemenue TekcToBBIX 3amay anreOpamveckuM crocoOom. HepaBeHncTBa ¢ nByms
IIEPEMEHHBIMH U UX CUCTEMBI.

Ilene — ewvipabomams ymenue pewiams  npocmeliuiue  CUCMEMbL,
cooepoicawue ypasHeHue mopoi cmenenu ¢ 08yMsa nepeMerHbiMU, U MeKCmogvle
3a0ayu ¢ NOMOWBIO COCMABIEHUSL MAKUX CUCTIEM.

B panHOM Teme 3aBeplIacTCd W3YYEHHE CHCTEM YpaBHEHHUM C JBYMS
nepeMeHHbIMH. OCHOBHOE BHHMAHME YAEISIETCS CUCTEMAM, B KOTOPBIX OJIHO W3
YpPaBHEHU NEPBOM CTENIEHH, a APYTOE BTOPOMU.

W3BecTHBIN y4yammmcs crnoco0 TOJICTAaHOBKA HAXOAWT 371€Ch MalibHEHIIee
IIPUMEHEHUE W II03BOJIIET CBOJMTH pPEIICHHE TaKUX CHCTEM K PELICHUIO
KBaJpPaTHOTO yPaBHEHUS.

O3HaKOMJIEHHE Yy4alluxcsi C IpUMEpaMU CHUCTEM YpaBHEHUH C JByMs
NIEPEMEHHBIMM, B KOTOpPbIX 00a YypaBHEHHMs BTOPOH CTENEHH, JOJDKHO
OCYWIECTBIIATBCA €  JOCTAaTOYHOM  OCTOPOKHOCTBIO W OIPAHMYMBATHCSA
MPOCTEUIINMU MPUMEPAMH.

[IpuBnedeHre W3BECTHBIX YydYalIuMCS TpadUKOB TO3BOJSET MPUBECTU
npUMepsl TpaduUecKoro perieHus cucteM ypaBHeHUH. C MOMOIIBIO rpapUuecKux
IIPEACTABICHUA MOXXHO HaIJBIAHO ITOKa3aTh YYalIUMCs, 4YTO CHUCTEMBI JIBYX



YpaBHEHUM C JBYMS IEPEMEHHBIMU: BTOPOI CTENEHU MOTYT UMETh OJHO, ABa, TPH,
YETHIPE PELICHUS WU HE UMETh PEIICHUMN.

Pa3paboTannblii MaTeMaTHYeCKUW amnmapaTr IO3BOJSET  CYLIECTBEHHO
pacIMPUTh KJIACC COAEPIKATEIBHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C MOMOILIBIO
CHUCTEM YPABHEHUM.

N3yueHne Tembl 3aBeplIacTCs BBEICHHEM IIOHATUM HEPABEHCTBA JBYMs
MIEPEMEHHBIMU W CHUCTEMbI HEPABEHCTB C JBYMs IepeMeHHbIMU. (CBeIEeHUS O
rpadukax ypaBHEHUH C JBYMs MEPEMEHHBIMU HCIOJIB3YIOTCS MPU WILTIOCTpALUU
MHOJKECTB PEIIEHU HEKOTOPBIX MPOCTEUIINX HEPABEHCTB C JBYMsI IEPEMEHHBIMU
1 UX CUCTEM.

4, Apudmernyeckasi 1 reoMeTpudeckasi nporpeccuu (15 yacos)

[loHsiTHE YMCIIOBOW TOCIJIEIOBATENBHOCTH. 3aJaHUE IOCJIEN0BATEIBHOCTH
PEKKYpPEHTHBIM crocoboM U Qopmynoil n-ro wieHa. Apudmernyeckas
nporpeccus. dopmyna n-ro wieHa apudmerndeckoid mnporpeccun. Dopmyna
CyMMBbI TMEpBbIX N WieHOB apudmMeTnueckoil nporpeccuu. M3obpakeHue 4ieHoOB
apupMeTHIECKO IIPOTPECCUN TOYKAMH KOOPJANHATHOM MJIOCKOCTH.
I'eomeTrpuueckas nporpeccusi. @opMyia n-ro 4wieHa reOMETPUUECKON TPOTrPECCHUMN.
®opmysna cyMMBbI IEPBBIX N YIEHOB T€OMETPUUECKOI TPOTPECCHUU.

Ilenv — oOamb nouwamus 00 apugmemuueckou U 2eoMempudecKol
npo2peccusix Kaxk YUclo8blX NOC1e008aAmMeNIbHOCMAX 0€00020 8UJA.

[Ipu n3ydyeHun TeMbl BBOJUTCS MOHATHUE MOCIEA0BATENBHOCTH, Pa3bICHACTCA
CMBICII TepMHHAa «N-H YJIEH TMOCIEAOBATEIIbHOCTUY», BbIPaOATHIBAETCS YMEHHE
UCIIOJIb30BaTh MHIEKCHOE 0003HAYEHUE. DTU CBEJEHUSI HOCAT BCIOMOTATEIbHBIN
XapaKTep W HUCIHOJIb3YIOTCS I M3y4eHHUs apuMETUYECKON M TeOMEeTpPHUYECKOM
IIPOrPECCUM.

PaGota ¢ ¢opmynamu N-ro ujieHa U CyMMBI MEPBHIX Ia YWICHOB MPOTPECCHUH,
IOMUMO CBOEr0 OCHOBHOT'O Ha3HA4€HUs, MO3BOJSET HEOJHOKPATHO BO3BpAIaThCs
K BBIYHUCIICHUSM, TOXJIECTBEHHBIM TIPeoOpa3oBaHUsIM, PEIICHUIO YpaBHEHUH,
HEPaBEHCTB, CUCTEM.

PaccmaTpuBaroTcsi XapakTepUCTUUYECKHE CBOMCTBA apu(pMETHUECKON 151
F€OMETPUUECKON MPOrpecCUil, YTO TMO3BOJISIET PACIIUPUTH KPYT MpeasiaraeéMbIxX
3a/1ad.

o. JJieMeHThl KOMOMHATOPUKH U TeoprHu BeposiTHOCcTel (13 yacos)

Pemenne koMOMHATOpHBIX 3aaau nepebopom BapuanToB. KomOunHaTopHOE
npaBwio yMHOkeHus. [lepectanoBku u dakropuain. [lonsarue o ciydaifHOM OMBITE
U ciydailHoM coObiTuu. YacTtota cirydaiiHOro coObITusi. CTaTUCTUYECKHM TOAXOA
K TIOHATHIO BEPOATHOCTH. BeposSTHOCTH  MPOTHBOMOJOXKHBIX  COOBITHH.
HezaBucumbie coObiTusi. JlocTOBEpHBIE U HEBO3MOXHBIE COOBITHS. YMHOKEHHE
BeposiTHOCTEH. PaBHOBO3MOXXHOCTH coObITHH. Kiaccuueckoe ompenencHue
BEPOSITHOCTH.

Ileny — o3nakomums yyawuxcsa ¢ NOHAMUAMU NEPECMAHOBKU, Pa3MeueHUs,
couemanusi U COOMEEeMCmMeYIoWUMU Gopmynamu 0as NOOCYema ux Yucia, 66ecmu
NOHAMUSL OMHOCUMENILHOU YACMOMbL U 8EPOSMHOCIU CIYYAUHO20 COObIMUL.

N3ydenne TemMbl HAUYMHAETCS C PEHIEHUS 3aJad, B KOTOPBIX TpeOyeTcs
COCTaBUTh T€ WJIM HWHbIE KOMOMHAIIMM S3JIEMEHTOB W TOJCUUTATh WX YHUCIIO.



Pa3bsicHsieTcs: KOMOMHATOPHOE MPABWIO YMHOXKEHHS, KOTOPOE HCIIONb3YyeTCs B
nanpHedeM Tmpu  BbiBoAe GoOpMyn Uil MOJCUeTa 4YUCTIa TEPECTaHOBOK,
pasMelnieHuid u coyetanuil. I[lpu W3ydeHMM HAaHHOTO MaTepualia HeoOXOAMMO
o0paTUTh BHUMAHHE yYalIUXCS HA Pa3linuve MOHATUM «pa3MEIICHUE» U «COoYeTa-
HUE», CHOPMUPOBATH Y HUX YMEHHUE OMPEAENISITh, O KAKOM BHJI€ KOMOUHAIUN UIET
peub B 3aJ1a4e.

B nmanHOM TeMe ywamuecs 3HAKOMSTCS C HA4YaJdbHBIMU CBEIACHUSMU W3
TEOpUH  BEpPOSITHOCTEW.  BBOJSATCS ~ TMOHATUS  «CIydailHOE  COOBITHEY,
«OTHOCHUTEJIbHAA 4acToTay, «BEPOATHOCTh CIIy4YalHOTO COOBITHS».
PaccmarpuBaroTcsi CTaTUCTUYECKUM M KIIACCHUYECKUM TMOAXOIBI K OINPEHECICHUIO
BEPOSITHOCTHU CJIy4alHOTO cOObITHA. BaxkHO 00paTuTh BHUMaHUE y4alluxcsl Ha TO,
YTO KIJIACCUYECKOE ONPEAECICHUE BEPOSITHOCTA MOKHO MPUMEHATH TOJIBKO K TAKUM
MOJEJISIM  peajbHbIX  COOBITUHA, B  KOTOPBIX BCE  HUCXOJbl  SBISIOTCS
PaBHOBO3MOXHBIMU.

6. IloBTopenue (21 uac)
Henw. Iloemopums, 3axkpenums u 0606uwums ocnosnvle 3YH, nonyuennvle 6

9 knacce.

TEOMETPHS 7 kaacc (68 uacon)
HauaabHble reoMeTpuueckue cBeaeHus (12 yacon)

Ot 3emisiemepusa k reometpun. «Hauana» EBknuna. Ipsimbie u yribl. Touka,
npsMas, iockoctb. OTpe3ok, nyd. JnmHa orpes3ka. OnpeneneHue. Yron, BUIBI
yrioB. buccextpuca yrna. Tpucekuust yria. BepTUkKaabHbIE M CMEXKHBIE YIJIBL.
Akcuombl U Teopembl. [lokazaTenbcTBO. BepTukanbHble W CMEKHBIE YIJIBL.
[lepneHauKyJISpHBIE MIPSMBIE.

OcHosnas yenb — CUCTEMATU3UPOBATh 3HAHUS YYalIUXCS O MPOCTEUIINX
reOMETPUUECKUX PUTYypax U UX CBOMCTBAX; BBECTH MOHITHE paBeHCTBA QUTYD.

B JAHHOW TEME BBOJSTCA OCHOBHBIE T€OMETPUYECKUE IIOHATHS U
CBOMCTBAa MPOCTEHIIMX TeOMETpUYEeCKHMX (UTYp Ha OCHOBE HAIJISIIHBIX
NPE/ICTaBIICHUH, yYalUXCsl MyTeM OOOOIICHHS OYEBMIIHBIX WM WM3BECTHBIX W3
Kypca MareMaTtuku 1—6 kiaccoB reomerpuueckux ¢aktoB. [loHsaTre akcuombl Ha
HAaYaJIbHOM dTare 00y4eHUs He BBOJUTCSA, M CAMU aKCMOMBI He (OPMYIHUPYIOTCS B
aBHOM Bujie. HeoOxoaumble MCXOJHBIE TMOJOKEHUS, HA OCHOBE KOTOPBIX
M3YYaloTCs CBOMCTBA TE€OMETPUYECKUX (UTYp, TPHUBOASTCS B OIMUCATEIHHOM
dopme. [IpuHIMIIATEHEIM MOMEHTOM JaHHOW TEMBI SBIISICTCS] BBEJACHHUE MMOHSITHS
paBeHCTBa r€OMETPUYECKUX buryp Ha  OCHOBE  HAaIJISHOIO
MOHATUA  HaloXeHus.  OnpeneneHHOe  BHUMAHHME  JOJDKHO  yIENIATHCS
MPAKTUYECKUM NPUIOKEHUAM T€OMETPUUECKUX MOHITHH.

Tpeyroabuuxku (19 yacos)
Tpeyronbauk. IIpu3Hakm paBeHCTBa TPEYroJbHUKOB. BreicoTa, MeauaHna,
OouccekTpruca TpeyroidbHuka. l[lepneHaukymsip kK mpsmoil. PaBHOOenapeHHBIE H
PaBHOCTOPOHHUE TpPEeyroJbHUKU. [lOHSATHE O pPAaBHOCWIBHOCTH, CIEAOBAaHUH,



yHOTPEOIEHUN JIOTUUECKUX CBSI30K ecau ..., mo..., 8 MOM U MOJIbKO MOM Cayuae,
Jorudeckue CcBs3ku  u, uau. CBONCTBA W IPHU3HAKU PABHOOEIPEHHOIO
TpeyronbHuka. OkpyxHOCTh M Kpyr. [yra, xopma. Iloctpoenus ¢ momormibsro
HUPKYJId W JuHEeWKUu. OCHOBHBIE 3aJaud HAa TIOCTPOCHHE: JI€JIEHUE OTpe3Ka
[OMIOJIaM; IIOCTPOEHWE yria, pPaBHOro JAaHHOMY. OCHOBHBIE 3aJadyd Ha
MIOCTPOEHUE: MOCTPOEHUE MEPHEHANKYISIPA K MPSMOM; MOCTPOEHUE OUCCEKTPHUCHI
yria.

OcHoséHasi yenb — BBECTH IIOHATHE TEOPEMbI; BBIPAOOTATh YMEHHE
JIOKa3bIBaTh PAaBEHCTBO TPEYIOJbHUKOB C TMOMOMIbIO HU3YYEHHBIX MPU3HAKOB;
BBECTH HOBBIH KJIacC 3aJ]a4 — Ha MOCTPOCHUE C MOMOUIBIO HUPKYJISA U TUHEHKH.

[Ipy3Hak paBeHCTBA TPEYrOJbHUKOB SIBISIIOTCS OCHOBHBIM paboyuM
anmapaToM BCero Kypca reomerpud. JlokasarenbCTBO OoOJbLLIEH YacTH TEOpEM
Kypca ¥ Tak)Ke pelieHrue MHOTHX 3a/1a4 MPOBOJAMUTCS 1O CIEIYIOUIEH cXeMe: MOUCK
pPaBHBIX TPEYTOJIBHUKOB — OOOCHOBAaHHME MX PABEHCTBA C MOMOIIBIO KaKOTO-TO
npu3HakKa —  CJEACTBHS, BBITEKAIOI[ME W3 PABEHCTBA TPEYrOJbHUKOB.
[IpuMeHeHne MPU3HAKOB PABEHCTBA TPEYTOJBHUKOB MPHU PEIICHUU 3a]ad JaeT
BO3MOXHOCTh TOCTENEHHO HAKAIUIUBATh OMBIT MPOBEACHUS JOKa3aTeIbHbBIX
paccyxknenuii. Ha HayanbHOM »JTame W3y4YyeHUs U TPUMEHEHHUS TPU3HAKOB
paBeHCTBA TPEYrOJIBHUKOB LIEJIECOO0OpPAa3HO MCMONb30BaTh 33Jaud C TOTOBBIMU
yepTexamu.

IMapannensbubie npsimblie (12 yacos)
[lapannensHble W mepecekarouiecss npsmbie. TeopeMbl 0 MapauienbHOCTH
npsimbix. Teopema, oOpaTHas naHHOW. J[oKa3aTenbCTBO OT MPOTUBHOTO. TeopeMsl
0 MapaIeTbHOCTH U MEPIEHANKYISIPHOCTH MPSIMBIX.

OcHosnasi yenb — BBECTM OJHO M3 BaXHEWIIMX MOHATUA — TIOHATHE
napajuleNIbHBIX  MPSAMBIX; J1aTh TEPBOE TMPEJCTaBICHUE OO0 akKcuoMax W
AKCMOMAaTHYECKOM METOJI€ B TEOMETPUM; BBECTU aKCUOMY MapalIeIbHbIX IPSIMBIX.

[Ipr3Haky ¥ CBOWMCTBA MapajuICNbHBIX NPSAMBIX, CBA3aHHBIE C YIJIAMH,
00pa30BaHHBIMU TIPH MEPECEUEHUN JIBYX MPSAMBIX CEKYIIEH (HaKpecT JekKaIIuMH,
OIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIUPOKO HCIOJB3YIOTCS B JAJIbHEHIIEM
MpU U3yYCHUH YETHIPEXYTOJbHUKOB, MOJOOHBIX TPEYTOJHHUKOB, MPH PEUICHUU
3a71a4, a TAKXKE B KypCce CTEPEOMETPUH.

Co0THOIIEHUA MEKITY CTOPOHAMH M YIJIaMHU TpeyroJbHuka (18 yacos)

CyMMma yrioB TpeyrojibHUKa. BHelHue yriibl TpeyrojibHuka. COOTHOLIECHUS
MEXJIY CTOpPOHAaMM U YyINIAMU TpEYyrojabHuka. HepaBeHCTBO TpeyrosbHHUKA.
[IpssmoyronbHble TpeyroabHUKH. PaccTosiHne OT TOukHM A0 npsiMou. PaccrosiHue
MEXIY MapauieNbHbIMA HpsAMBIMU. [locTpoeHne TpeyronpHHKa MO TPEM
CTOPOHAM.

OcHosnasi yenb — PacCMOTPETh HOBBIE MHTEPECHBIE U Ba)KHBIE CBOICTBA
TPEYTOJIbHUKOB.

B nanHOl Teme NOKa3bIBAETCSA OJHA M3 BAXKHEWIIHUX TEOPEM T'€OMETPUH —
TeopeMa O CyMMe€ VYIJIOB TpeyroibHuKa. OHa MO3BOJISIET JaTh KiIacCU(DUKAIIMIO



TPEYTOJbHUKOB IO YIJIaM (OCTPOYTOJIbHBIM, MPSIMOYTOJbHBIN, TYHNOYTOJbHBIN), a
TaKXX€ YCTaHOBUTH HEKOTOPBIE CBOMCTBA U IIPU3HAKU PABEHCTBA MPSAMOYIOJIBHBIX
TPEYTrOJbHUKOB.

IToHATHE pacCTOSHUS MEXAY NMAPAJUICIBbHBIMU NPSIMBIMA BBOJUTCSA HA OCHOBE
JNOKA3aHHOM IIPEIBApPUTEIBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXXIOW U3 JABYX
MapajuIeNIbHBIX MPSMBIX PABHOYAAIEHBI OT APYrov MpsMOM. DTO MOHSATUE UIPAET
BAXXHYIO POJIb, B YACTHOCTHU UCIIOIB3YETCS B 33/1a4aX Ha IIOCTPOCHHUE.

IIpu pelenun 3a1a4y Ha IMOCTPOEHUE B 7 KilacCe CIEAYET OIPAHUYUTHCS TOIBKO
BBIIIOJJHEHUEM U OIMCAaHUEM IIOCTPOCHHUS HCKOMOW ¢urypel. B oTaenbHbIX
CIy4yasX MOXXHO IIPOBECTM YCTHO aHalu3 M JOKa3aTelIbCTBO, a JIIEMECHTBI
UCCIIEIOBaHUs JIOJDKHBI IPUCYTCTBOBATh JIMIIb TOrJA, KOIJa 3TO OrOBOPEHO
YCIIOBUEM 3aJ1a4HU.

IToBTOpenue. Pemenue 3aga4 (7 4)
OcHosnas yens. I1oBTOpUTH, 3aKpenUTh U 00001IUTh OCHOBHBIE 3Y H,

IIOJIy4YEHHBIE B 7 KJlacce.

T'EOMETPHA 8 kaacc (68 u)

YeroipexyroabHuku (14 yacos)

MHOroyrojibHuK.  BbINykiible ~ MHOTOYTOJIbHUKU.  YeThIpeXyroJbHUK.
[TapannenorpamMmm, ero cBoWicTBa W mnpu3Haku. Tpamnenus. Teopema Daneca.
[IpsstMmoyTroJIbHUK, pOMO, KBaJpaT, UX CBOMCTBA U MpU3Haku. [loHATHE O ABUKEHUU:
oceBas U LICHTPAJIbHAs] CHMMETPHUH.

OcHosHas yenib — U3y4uTh HanOoJee BayKHbBIE BUJIBI YETHIPEXYTOJIbHUKOB —
napajiesiorpaMM, — NpSAMOYTOJBHUK, poMmO,  KBajapaT, Tpameluuio; JaTh
npeacTaBieHue o GUrypax, 00JIaaronux 0CeBON WIN IIEHTPAITLHON CHMMETPHUEH.

JlokazarenbCcTBa OOJBIIMHCTBA TEOPEM MAHHOM TEMbl U PEIICHHS MHOTHUX
3a/1a4 MPOBOJSTCA C MOMOIIBIO MIPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB, MO3TOMY
M0JIE3HO UX MOBTOPUTH B HAYAJIE U3YUECHUS TEMBI.

OceBasgs u IleHTpajbHasi CHMMETPUU BBOJATCS HE Kak mpeoOdpazoBaHUE
IJIOCKOCTH, a KaK CBOMCTBA TEOMETPUYECKUX (Uryp, B UYaCTHOCTH
YETBIPEXYTOJIBHUKOB. PaccMOTpeHME 3TUX MOHATUNA KaK JBUKECHHM IUIOCKOCTH
cocrouTcs B 9 knacce.

Ilnomaas (14 yacon)

[TonsiTre Tomanu TMIOCKUX (Guryp. PaBHOCOCTaBlIEeHHBIC M PaBHOBEIHKHE
¢urypel. Ilmomanas MHOrOyroiapHuka. I[lmomans npsmoyrompHuka. Ilmommamm
napajuiesiorpaMmma, TpeyrojibHuKa u Tpanenud. Iludarop m ero mkona. Teopema
[Tudaropa.

OcHosHas yenb — PaCHUIMPUTh U YIAyOWTHh TMONTy4YeHHBIE B 5—6 Kimaccax
MPEJICTaBICHUS, yJaluxcsi 00 M3MEPEHUU U BBIYMCICHUM TUIOIIA/CH; BBIBECTU
dbopMynbpl  TIOMIAZCH TMPAMOYTOJIbHHMKA, IapajuieiorpaMma, TpPEyroJbHHUKA,
Tpareuuy; 10Ka3aTh OJHY U3 TJIABHBIX TEOpEeM reoMeTpuu — Teopemy Iludaropa.



BeiBog ~ Qopmyn  nus BBIYMCHEHMS — IUIOIIAAEH  OPSIMOYTOJIbHUKA,
napajjienorpaMma, TPeyrojbHUKa, TParnelMd OCHOBBIBAETCA HAa JIBYX OCHOBHBIX
CBOMCTBax IUIOIIAJEH, KOTOpblE NPUHUMAIOTCA HCXOAS M3  HAIJIAIHBIX
MIPECTaBIICHUH, a TakKe Ha (opMyJe IUIOIIAaAN KBaapaTra, 000CHOBaAaHUE KOTOPOU
HE SIBJISIETCS 00513aTEIbHBIM JIJISl yYaIUXCSl.

HeTrpaauunoHHON 7151 IIKOJIBHOTO Kypca sIBJISIETCS TeopeMa 00 OTHOLIEHUHU
IIoW@AAel TPEyroJibHUKOB, HMMEIOIIMX MO paBHOMY yriy. OHa MO3BOJSIET B
JanbHEHIIeM JaTh MPOCTOE JT0KA3aTebCTBO MPU3HAKOB MOJ00MS TPEYTrOJIbHUKOB.
B 3TOM COCTOMT OJHO W3 MPEUMYIIECTB, OOYCIIOBJIECHHBIX PAHHUM BBEIECHUEM
MOHATHS TUIOLIAIN.

HokazarenbcTBO TeopeMbl [Tndaropa ocHOBbIBaETCS Ha CBOMCTBAX ILJIOLIAEH
U popmynax Juis miowajed KBaapara U NpsIMOYrojbHUKA. JloKa3bIBaeTCsl Takxke
TeopeMa, oopaTtHast TeopeMe [ludaropa.

IHono0HbIe Tpeyroabuuku (19 yacos)

[lonobue TtpeyronbHUKOB. COOTHOIIEHHE MEXAY IUIOMAIIMH TMOJA00HBIX
¢uryp. Ilpusnaku mnomodust TpeyroiapbHUKOB. [IpumeHeHne moOnOOMS K
JI0Ka3aTebCTBY TEOpeM M pelleHuto 3agad. CpefHsss JUHUS TPEYrojbHHUKA.
3anauyun Ha nocrpoenue. [lonstue o mogodum ¢uryp. CuHyc, KOCUHYC, TAHT€HC U
KOTAaHI€HC  OCTPOro  yrjia HpsMOYTOJBbHOrO  TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO.

Ocnoenas yenb — BBECTHU MOHATHE NMOAOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh
NpU3HAKK TOJ00US TPEYroJbHUKOB M UX NPUMEHEHUs; CHeNaTh MEepBbIA LIar B
OCBOCHHH YYAIIIMHUCS TPUTOHOMETPUYECKOTO ammapara FreOMETPHUH.

OmnpeneneHne MOJOOHBIX  TPEYrOJbHUKOB  JAeTCsl HE HAa  OCHOBE
npeoOpa3oBaHus IMOA00Ms, a 4Yepe3 PABEHCTBO YIJIOB U IPONOPLUOHAIBHOCTh
CXOACTBEHHBIX CTOPOH.

[Tpu3Haku mogo6usl TPEYroJbHUKOB JTI0KA3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00
OTHOLICHUH IUIONIA/Ie TPEYTOJIbHUKOB, UMEIOIIUX 10 PABHOMY YIIIy.

Ha ocHoBe mpu3HakoB moaoOusi JOKa3bIBaeTCsd TEOpPEMa O CpelHEH JUHUU
TPEYrOJIbHUKA, YTBEPXKICHHE O TOYKE IEpecedyeHUs MEANaH TPEYroJIbHHMKA, a
TAK)K€ JBa YTBEPXKICHHS O IPONOPUUOHAIBHBIX OTpPE3Kax B MPSMOYIOJbHOM
TpeyroibHuke. JlaeTcs mpelncTaBlIeHHE O MeEToJe Moao0Ms B 3aJadyax Ha
IIOCTPOEHHUE.

B 3akitoueHue TeMbl BBOAATCS 3JEMEHTHl TPUTOHOMETPHHN — CUHYC, KOCHHYC
Y TAHT'€HC OCTPOT0 YIJa IPsIMOYT'OJIBHOTO TPEYrOJbHUKA.

Oxkpy:xHocTb (17 yacoB)

B3anmHoe pacnonoxenue npsMoOW M OKpykHOCTH. KacarenpHas K
OKpPYXHOCTH, €€ cBoucTBa. [[yra, xopaa. LleHTpanbHbBIN yroJi, BOMCAaHHBIN yTroOJ,
BEJIMYMHA BOUCAHHOTrO yriia. COOTBETCTBHE MEXKIY BEIUYMHON ILIEHTPATIBHOTO
yria U JJIMHOM ayru OKpyKHOCTH. CepeAuHHBbIN NEepPHeHAUKYISP K OTPE3KY.
CBoiicTBa OHCCEKTPHUCHI yIJla W CEPEIUHHOIO TMEPIEeHIMUKYISpa K OTPE3KY.
3aMeuartelbHbIe TOYKU TPeYroibHUKa. OKpYKHOCTh, BIIMCAHHAS B TPEYTOJIbHUK, U
OKPYXHOCTb, ONMCAHHAsI OKOJIO TPEYTOJbHUKA.



OcHosnasi yenb — PACHIMPUTH CBEICHHUS OO0 OKPYKHOCTH, IOJTyYCHHbBIC
y4aluMuca B 7 KJAcce, M3yYUTh HOBbIE (PAKThl, CBSI3aHHBIE C OKPYKHOCTBIO;
MO3HAKOMUTD YUYAIIUXCs C YETHIPbMs 3aMeYaTeIbHBIMU TOYKaMH TPEYTOJIbHUKA.

B nanHOM TEME BBOAWTCS MHOTO HOBBIX ITOHSATHM M PACCMaTPpUBAETCS MHOTO
YTBEPKIACHUN, CBA3AHHBIX C OKPYKHOCTBIO. [[JIsI MX YCBOEHMS CIEAYET YICIUTH
00JIbIIIOE BHUMAaHUE PEIICHUIO 3a]1a4.

YTBepKIeHUsI O TOUKE MEPEeceUeHUs] OMCCEKTPUC TPEYTOJbHHUKA U TOYKE
MEPECEUCHUsl CEPEIMHHBIX MEPIEHAUKYISAPOB K CTOPOHAM TPEYrOJbHHUKA
BBIBOJSITCS KaK CIIEJICTBUSL M3 TEOPEM O CBOMCTBaX OUCCEKTPHUCHI YIyia H
CEpEIMHHOr0 MEPIEHANUKYISAPA K OTPE3KY. TeopemMa O TOUKE NMEepECEUYECHUsI BBICOT
TpeyroibHUKA (MU UX MPOJAOJIKEHUM) TOKA3BIBACTCS C TTIOMOIIBIO YTBEPKICHHUSI O
TOYKE IEPECCUCHUS CEPEANHHBIX NEPIICHIUKYIISPOB.

Hapsiny ¢ TeopemamMu 00 OKpPYXHOCTSIX, BIHUCAHHOM B TPEYrOJIbHUK U
ONMCAaHHOW OKOJIO HEro, pacCMaTpPUBAIOTCS CBOMCTBO CTOPOH OINKMCAaHHOIO
YETBIPEXYTOJIbHUKA U CBOWCTBO YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

IToBTOpeHue. Pemenue 3a1a4u (4 4)
OcHosnas yens. I1oBTOpUTH, 3aKpenUTh U 00001UTh OCHOBHBIC 3Y H,

NOJIyYEHHBIE B 8 KJ1acce.

TFT'EOMETPUS 9 kiaace (68 uacoB)

BekTopsl. MeToa koopauHat (18 yacos)

[Tonsitue Bexropa. JJnuHa (Moaynb BekTopa). Cymma BEKTOPOB. Y MHOXKEHHUE
BeKTOpa Ha uucio. CpenHss JWHUS Tpanenuu. PasioxkeHune BeKTopa MO JIBYM
HEKOJUTMHEApHBIM BeKkTOpaMm. M3o0peTeHne Meroma KOOPAMHAT, MO3BOJISIONIETO
NEePEBOAUThL TEOMETPHUYECKHE OOBEKTHl Ha s3bIK anreOpel. P.  Jlekaprt.
Koopaunatel Bektopa. [IpuMepbl pazaudHbIX CUCTEM KOOpPIMHAT Ha IUIOCKOCTH.
Koopaunatel cepenunbl otpe3ka. Popmyna pacCTOSHUS MEXIYy ABYMS TOUKAMH
IJIOCKOCTH. Y PAaBHEHUE OKPYKHOCTHU. Y pABHEHUE TTPSAMOM.

OcHosnas yenb — HAYUYUTh YUYAIIUXCS BBIMOJNHATH ACHCTBUS HAJl BEKTOPaAMHU
KaK HalpaBJICHHBIMU OTPE3KaMHU, YTO BaXKHO JIsi MIPUMEHEHUS BEKTOPOB B (pHU3UKeE;
MMO3HAKOMUTH C HMCIOJIb30BAHHEM BEKTOPOB M METOAA KOOPAMHAT MPH PEIICHUHU
r€OMETPUYECKHUX 3a/1a4.

BekTop ompenensiercss Kak HaIlpaBICHHBIA OTPE30K W JCHUCTBHUS Hal
BEKTOpaMHU BBOJATCS TaK, Kak 9TO MPHHATO B ¢usuke, T. E. Kak gelcTBus c
HalnpaBJIeHHbIMM OTpe3kaMu. (CHOBHOE BHHMAaHHE JOJIKHO OBITh YEJIEHO
BEIPA0OTKE YMEHHUHU BBITIOJHATH OMEpAllMU HAJl BEKTOpaMU (CKIIAJbIBATh BEKTOPHI
M0 MpaBWiaM TPEYrojibHUKA W TapajuiesiorpamMma, CTPOUTh BEKTOp, PaBHbIN
Pa3HOCTH JABYX JaHHBIX BEKTOPOB, a TAaKKE€ BEKTOp, PaBHBIM MPOHU3BEICHUIO
JAHHOT'O BEKTOPa Ha JAHHOE YKCIIO).

Ha npumepax mnoka3biBaeTcsi, Kak BEKTOPbl MOTYT MPUMEHSTHCS K PEIICHUIO
reoMeTpuueckux 3ajaad. Jlemoncrpupyercst 3Qp(HEeKTUBHOCTh MPUMEHEHUS POpMYIT



JUTSIT KOOPAWHAT CEPEAUHBI OTPE3Ka, PACCTOSHHS MEXIy JBYMS TOYKaMH,
YpaBHEHUI OKPYXHOCTH M MPSMOI B KOHKPETHBIX T€OMETPUUECKHUX 3a/ladax, TeM
CaMbIM JTaeTCs TMpeACTaBlIeHNE 00 M3YYCHUU TE€OMETPUUECKUX (PUTYp ¢ TTOMOIIBIO
METOJIOB aireOphl.

CoOoTHOLIEHUSI MeKAYy CTOPOHAMM W YIJIaMHU TpeyroJbHuka. CxkansipHoe
npousseaeHre BeKTopos (11 yacos)

Cunyc, KOCUHYC, TaHTeHC U KoTaHreHc yriioB ot 0° mo 180. IIpuBenenue k
octpoMy yriy. (OCHOBHOE TpPUTOHOMETPUYECKOE TOXIAECTBO. DopmyIbl,
CBS3BIBAIOIINE CUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC OJHOTO W TOTO € yria.
Pemenue TpeyrojibHUKOB: T€OpeMa KOCHMHYCOB M Teopema cuHycoB. CKalsipHoe
IPOU3BEICHHE BEKTOPOB.

OcHosHast yern ~ —  Pa3BUTH yMEHHe yUaIuxcs MPUMEHSITh
TPUTOHOMETPUYECKUI armapaT Npy PEIIeHUH TeOMETPUUECKHUX 3a/1ay.

Cunyc u xocunyc jroooro yria ot 0° 7o 180° BBOASITCS ¢ MOMOIIBIO €IUHUYHON
MOJIYOKPYHOCTH, JOKa3bIBAIOTCS TEOPEMBbI CUHYCOB M KOCHHYCOB W BBIBOJIUTCS
eme oaHa ¢Gopmysia TUIOMIAAM TPEYroiibHUKA (MOJIOBUHA MPOU3BEACHHS JBYX
CTOPOH Ha CHHYC yrjla MEXAY HUMHU). DTOT amnmapar MPUMEHSETCS K PEelIeHUI0
TPEYrOJIbHUKOB.

CkansipHoe NpOM3BEJICHHE BEKTOPOB BBOAUTCS Kak B (u3MKe (MPOU3BEICHUE
JUIMH BEKTOPOB Ha KOCHHYC YIJla Mexay HuMH). PaccmarpuBaioTcs cBOMCTBa
CKAJIIPHOTO TPOU3BEIAEHUS M €r0 NPUMEHEHUE IPU PEIICHUH T'€OMETPHUYECKUX
3a/1ad.

OcHOBHOE BHHMaHHE CIEAyeT YIETUTh BbIPAaOOTKE NPOYHBIX HABHIKOB B
OPUMEHEHUH TPUTOHOMETPUYECKOrO amnmapara IpU pPElIeHUU T€OMETPHYECKUX
3a/1ad.

JIMHA OKPYKHOCTH M IIomAaab Kpyra (12 yacoB)

[IpaBunbHBIE MHOTOYTOIBHUKY. BIiMcaHHbBIE U ONMKMCAHHBIE MHOTOYTOJIBHUKH.
Brucannble W OmMMCaHHBIE OKPYXHOCTH IMPABUIBHOTO MHOTOYTroJibHMKA. J[mmHa
OKPYXHOCTH, YMCIIO T; JUIMHA YT OKpykHOCTH. Wctopust ymcna m. Ilnomans
Kpyra u miomnaas cekropa. Kpaaparypa kpyra.

OcHosnasi yenb — pACHIMPUTHh 3HAHUE YYAIIMXCS O MHOTOYTOJIbHUKAX;
pPaccMOTPEeTh TMOHSTHS IJTUHBI OKPY>KHOCTH M TIJIOMIATX Kpyra v (GOpPMYIIBI TSl UX
BBIYUCIICHUS.

B navane TeMbl naercd ompelesieHHEe NPaBUIBHOIO MHOTOYTOJIbHHKA, U
paccMaTpHUBAIOTCA TEOPEMBI 00 OKPYXKHOCTSIX, OMUCAHWE OKOJIO MPaBUIBLHOTO
MHOIOYrOJIbHUKa M BOHCaHHOM B Hero. C MOMOUIbIO OMHCAHHON OKPYXHOCTH
pemaroTcs 3aa4d 0 MOCTPOSHUH MPABUIBHOIO MIECTUYTOJIbHUKA U MPABUIBHOTO
2n-yroJIbHUKA, €CITM JaH MPaBWIBHBIN /1-YTOJBHUK.

@opMyJibl, BRIPAXKAIOIIME CTOPOHY MPABUJIBHOIO MHOTOYTOJBHHUK U PaaNycC
BIIMCAHHONW B HEro OKPYKHOCTU Yepe3 paJuyc OMNHCAHHOM OKPYXHOCTH,
WCIIOJIB3YIOTCSl TIPU BBIBOAE (POPMYN JUIMHBI OKPYXKHOCTH W TUIOMATU Kpyra.
BoiBon omupaeTcs Ha MHTYUTHUBHOE MPEJCTABICHUE O Mpenene: IMpu
HEOTPAHUYEHHOM YBEJIMYEHUU YHUCJIa CTOPOH MPaBUIBHOIO MHOTOYTOJbHHUKA,



BIIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP CTPEMUTCS K JUIMHE ITOU OKPYKHOCTH,
a wIomanb — K IUVIOAAU Kpyra, OrpaHHYE€HHOTO OKPY>KHOCTBIO.

JABu:xenust (8 yacos)

[lonsTe O IBMXKEHUH: OCEBAs W LEHTpalibHasg cummerpus. lloHaTtue o
JIBUKCHUU: NapaJUIeNibHbIA nepeHoc. [lonstue o aeuxenuun: noBopot. Ilonsarue o
romoTeTuu. PelieHue 3agay.

OcnogHas yelb — TIO3HAKOMUTH YYaIlUXCS C TOHATHE: ABMXKEHUA U €ro
CBOMCTBAMHM, C OCHOBHBIMM BHJAMM JBWKCHMNW, C B3aUMOOTHOIICHUSIMU
HaJIOKEHUU U IBMXKCHUM.

JIBI>KEHHE TUIOCKOCTH BBOJMUTCS Kak OTOOpakeHUE IUIOCKOCTH Ha ceOs,
COXPaHAIOIIEE PACCTOSIHUE MEXAY TOUKaMu. [Ipu paccMOTpeHUN BUIOB JBUKECHUN
OCHOBHO€ BHMMAaHUE YJESETCS MOCTPOCHUIO 00pa30B  TOYEK, MPSIMBIX, OTPE3KOB,
TPEYrOJIbHUKOB pu OCEBOM W ILIEHTPAJIBHOM CUMMETPUAX, NaApPAILICIBHOM
nepeHoce, ToBOpoT. Ha sddexTHbIXx npumepax TMOKa3bIBaCTCS MNPUMEHEHUE
JIBUKCHUU MPU PELICHUHA T€OMETPUYECKUX 3a]1a4.

[ToHsiTHE HAJIOKEHHUST OTHOCUTCS B JJAHHOM KypCE€ K YHCIy OCHOBHBIX IOHSTHH.
Jloka3piBaeTCsl, 4YTO  IIOHATUS  HAJIOXKEHMS W JBHXKCHUS  SBIISIFOTCS
SDKBUBAJICHTHLIMU: JII000€ HAJIOXKEHHUE SBISETCS JBM)KEHHEM INIOCKOCTH U
oOpatHo. M3ydeHue J0Ka3aTenbCcTBA HE SBISETE 00s3aTEIBHBIM, OJTHAKO CIEIYET
PacCMOTPETh CBA3b MOHATUN HAJOKEHUS U JBUKECHHUS.

HauajabHble cBeJleHUs U3 cTepeoMeTpHH (8 4acoB)

Harnsansele npencraBieHusi 0 MPOCTPAHCTBEHHBIX (urypax. M3oOpaxeHue
NPOCTPAHCTBEHHBIX (uryp. MuororpanHuku. I[lpaBuiibHbIE MHOTOTPAHHUKH.
[Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, IIIMHIApa U KoHyca. [loHsiTHe 00beMma;
eanHUIBl 00beMa. O0BbeM MPAMOYTOJIBHOTO Mapaieenunena, Kyoa.

OcHosHas yenvb — NaTh HAYAJIbHOE MPECTaBICHUE O TelaX U MOBEPXHOCTSIX
B TIPOCTPAHCTBE; MO3HAKOMUTH YUYalIUXCS C OCHOB HOBBIMHU (OopMyJaMu is
BBIYHCJICHUS TIIOIIA/ICH TTOBEPXHOCTEH U 00BEMOB TeJl.

PaccMmoTpenre mpocTeHImX MHOTOTPAHHHUKOB (IIPU3MBI, Mapajlieienunena,
MUPAMHJIBI), @ TAKKE TEJ U MOBEPXHOCTEN BpallleHuil (IIMINHIpa, KOHyca, chepsl,
mapa) TPOBOAMTCS HAa OCHOBE HATJIAJIHBIX MPEACTABICHUM, 0€3 TMpUBICUYCHHUS
akcuoMm ctepeoMeTpur. DOpMysbl ISl BBIYUCICHHS OOBEMOB YKAa3aHHBIX Tel
BBIBOMSITCSI Ha OCHOBe mnpuHiuna KaBambepu, (OpMyibl i BBIYUCICHUS
TIOMIAAN U OOKOBBIX TOBEPXHOCTEH IIMIIMH/IPA U KOHYCA TIOTYYarOTCs C TTOMOIIBIO
pa3BepTOK ATHX MOBEPXHOCTEH, (opmyna momanu cdepbl TPUBOIUTCS O6e€3
000CHOBaHUS

00 akcuomax reomeTpuu (2 yaca)

AKCHOMBI TUTAHUMETPHH.

OcHosHas yenb — nath Oosee TIyOOKOe MpEeCTaBICHHE O CUCTEME aKCHOM
MJIAHUMETPUH U aKCUOMATHUYECKOM METO/IE.

B nmanHo#t TeMe paccka3bIBaeTCs O Pa3IUYHBIX CUCTEMaX aKCHUOM T€OMETpPHH,
B YaCTHOCTH O Pa3JIMYHBIX CIIOCO0AaX BBEICHUS MOHATHS paBEHCTBA QUryp.



IoBTOopenue. Pemenue 3a1a4 (9 yacos)
OcHosnas yenv. 11oBTOpUTH, 3aKpenUTh U 00001IUTH OcHOBHBIE 3Y H 3a

OCHOBHYIO LLIKOJY.



V.TemaTuveckoe nNJiaHUPOBaHHUE

S k1acce
Ne HaumenoBanue Yacel Xapakrepucruka | JledareabHoctb yunrteas | Ucnonb3oBanue IIpumeyanue
n/n pa3aeiioB U TeM y4eOHOro | OCHOBHBIX BH/0B ¢ y4eToM padouei
BpPEMEHHU AeATeJIbHOCTH IPOrpamMMbI 0P
o0yuarmmxcs BOCIIUTAHUSA
IToBTOpEeHMe Kypca Ha4YaIbLHOM IKOJbI (4 Yaca)
1 [loBTOpEHUE. 1 Pednexkcuss croco0oB | Yuurensp:
Harypanbnsie uncia Y YCIIOBUU JEHUCTBUM, ~HCHOJIb3YET
> I v 1 KOHTPOJIb 1 OLCHKA | pocnyrarensHbIE
oBTOpeHue. JlelcTBus mporecca M | L oaMOmHOCTI
coziepKaHus yueOHOro
qACIaMHu JEATEIIHBHOCTH ACp ya
IIpeaMETa;
3 IToBTopenue. [HeiictBus | 1 4epes eMOHCTPAIIHIO
C HaTypaJbHBIMU
JETSAM IPUMEPOB
YUCIIAMU.
OTBETCTBEHHOTO,
4 1 rpaXIaHCKOTO

IToBTOpenue. Pemenue
3a7a4

MTOBEJICHUSI, TIPOSIBIICHUS
YEeJIOBEKOIIO0HS 1
T00pOCePACIHOCTH,
gyepes moaoop
COOTBETCTBYIOIIHX
TEKCTOB ISl YTCHHS,
3a/1a4 JIJIs PEIICHUS,
MPOOJIEMHBIX CUTYaIUH
TJ1s1 OOCYXKIEHUS B




KJIacce;

-BOCITUTHIBACT
Tpynoaooue,

TBOPYECKOE OTHOULIEHUE
K YYEHUIO, TPYAY, KU3HU

1. HarypaabHble ynciia v mKauabl (15 yacos)

3)
O6o3HaueHue
HATypaJbHBIX YHCEIT

6 O6o3HaueHue
HATypaJTbHBIX YHCEIT

7 O6o3HaueHHe
HATypaJbHBIX YUCEI

8 OTtpesok. JlnuHa
OTpe3Ka.

9 JlnuHa oTpeska.
TpeyronbHUK

10 | Anuna oTpeska.
TpeyronpHuK

11 | Ilnmockocts. IIpsmas

12

Jlyu. JlomonHUATENBHBIE
JTy49u

OnuceiBaTh CBOKCTBA
HaTypaJIbHOTO  psja.
BepHo wucnons3oBarh
B pE€Ud  TEPMHHBI
udpa, YUCIIO,
Ha3bIBaTh KJIACChl U
pa3psbl.

PacnoznaBath Ha
yeprexax, pPUCYHKaXx,
B OKpY’KaloIlIeM MUpe
reOMETPUYECKUE
burypsi: TOYKY,
OTPE3OK, ayd,
JIOTIOJTHUTEIIbHBIE
JTy4H, TUIOCKOCTb,
MHOTOYTOJIbHUK.
N3o6paxath
Tr€OMETPUIECKUE
buUrypsl OT pyKd H C
UCTIOJIb30BaHUEM
YEPTEKHBIX
WHCTPYMEHTOB.
NsmepsTh c

Yuurens:
-yCTaHABJIMBAET
JIOBEPUTEIILHBIC
OTHOILICHUSA C
YYEHUKAMHU,
CIIOCOOCTBYIOIINE
MMO3UTUBHOMY

BOCIIPUATHUIO YHAITUMHUCS

TpeOOBaHUM U MPOCHO
YUUTENIS, TPUBJICUCHUIO
UX BHUMaHUS K
00cyX1aeMoi Ha ypOKe
uHpopManmm,
aKTUBU3AIUU UX
II03HABATEIILHOU
NEeSTENHHOCTH;
-BKJIIOYAET B YPOK
UTPOBYIO JESTEITHHOCTD,
KOTOpasi MOMOTaeT

MOJIJIEp>KaTh MOTHUBALIUIO

JETEeN K MOJYyYEHUIO

ynpa)XHeHue no

Teme "YteHue n

3anucb 6oabLInX
HaTypaabHbIX Yncen

Jlekumsa no reme
"3anucb
HaTypaabHbIX yucen'

JleKumna no reme

"Mpamasa. lyy"

YnpaxxHeHue no
Teme "ToukKa.
OTpes3oK. Jlyu.

Mpamaa. “Yucnosasn
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http://school-collection.edu.ru/catalog/res/d771b814-f6fe-498f-b5d5-bc0c4731ebde/view/
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IMOMOIIbIO 3HAHUU, HAJJaKUBAET npamasa” 1
WHCTPYMCHTOB U | TO3UTUBHBIC
13 CpaBHUBATh JJTAHBI MENTHIHOCTHELE KoHcnekT no Teme
[Ixael. orpe3koB.  CTpoutsh "Jlyu. Yucnosasn
. | OTHOIIIEHHS B KJIacce, .
OTPE3KHU 3aJJaHHOM npamas
JUIMHBL ¢ HOMolbio | TOMOTaCT YCTaHOBHTE
14 « 3 MHEHKH ¥ wupKyiis. | A00POKENATENbHYIO YnpakHeHue no
OOpPAWHATHBIX JIYH. BeIpaxathb onuu | atMocgepy BO BpeMs Teme "ToukKa.
Koopaunatei. BITP.
. eIMHULBI HM3MEPEHHS | ypoKa. Otpe3okK. Jlyu.
BxoaHo#l KOHTPOJIb.
uepes JIpyrue. Mpamasa. Yucnosasn
ITonws30BaThCs npamasa" 2
15 | [lIkaybl 1 KOOPJIUHATHI pas3IMIHbIMHU
IIKaJIaMH. Pemats
16 | Meusbliiie wiu OOJIbIIE TEKCTOBBLIE 3a/1a4H.
17 CamocroaTenbHan
paboTta no reme
MeHbliIe Ui OOIbIIE "Touka. OTPE3OK.
Jlyu. Mpamas.
Yucnosaa npamasn" 2
18 | Mewnbiie niu OoJIbIIIE
19 | Konmponvnasn paboma
Ne I no meme:
«Hamypanvnuie uucna
U WUKATbLY
§ 2. Cii0:keHHe U BBIMUTAHME HATYPAJIBHBIX ynce (21 yac)
20 | AHanu3 KOHTPOJIBHOM BoinonHsATh Yuurens: CnoxkeHue n
pabotel. Cnoxenne CIIO)KCHHUE H | -IpEMEHSeT Ha ypOKe BbIYUUTAHME
HaTypaJbHBIX YHCEI U BBIYNTAHHE
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http://school-collection.edu.ru/catalog/res/9059aa23-0dc9-4121-8e55-2b1e693ef0f6/view/
http://school-collection.edu.ru/catalog/res/9059aa23-0dc9-4121-8e55-2b1e693ef0f6/view/
http://school-collection.edu.ru/catalog/res/9059aa23-0dc9-4121-8e55-2b1e693ef0f6/view/
http://school-collection.edu.ru/catalog/res/2a9b3fb1-9b62-4297-b4e8-e8cd5452c262/view/
http://school-collection.edu.ru/catalog/res/2a9b3fb1-9b62-4297-b4e8-e8cd5452c262/view/
http://school-collection.edu.ru/catalog/res/2a9b3fb1-9b62-4297-b4e8-e8cd5452c262/view/
http://school-collection.edu.ru/catalog/res/2a9b3fb1-9b62-4297-b4e8-e8cd5452c262/view/
http://school-collection.edu.ru/catalog/res/2a9b3fb1-9b62-4297-b4e8-e8cd5452c262/view/
http://school-collection.edu.ru/catalog/res/eb17b30b-bfa6-4dbd-9775-0e5659db7e63/view/
http://school-collection.edu.ru/catalog/res/eb17b30b-bfa6-4dbd-9775-0e5659db7e63/view/
http://school-collection.edu.ru/catalog/res/eb17b30b-bfa6-4dbd-9775-0e5659db7e63/view/
http://school-collection.edu.ru/catalog/res/eb17b30b-bfa6-4dbd-9775-0e5659db7e63/view/
http://school-collection.edu.ru/catalog/res/eb17b30b-bfa6-4dbd-9775-0e5659db7e63/view/
http://school-collection.edu.ru/catalog/res/59c41df7-9e48-4dbd-88f5-7ae136847733/view/
http://school-collection.edu.ru/catalog/res/59c41df7-9e48-4dbd-88f5-7ae136847733/view/

€ro CBOICTBA.

21

CioxeHue HaTypaJbHBIX

YUCEJI U €T0 CBOMCTBA.

22

CrnoxeHue HaTypaJlbHBIX

YUCEJI U €0 CBOMCTBA.

23

CnoxeHue HaTypaJbHBIX

YHMCEJI U €0 CBOMCTBA.

24

CrnoxeHue HaTypalbHBIX

YHCEJI U €0 CBOMCTBA.

25

Beruntanue
HAaTYpPAIbHBIX YHACEN U
€r0 CBOMCTBA.

26

Brruuranne
HaTypaJbHBIX YHCEI U
€r0 CBOMCTBA.

27

Brruuranune
HATypaJIbHbBIX YACET U
€r0 CBOMCTBA.

28

Brruuranune
HATypaJIbHBIX YACET U
€r0 CBOMCTBA.

29

Konumponvnaa paboma
No 2 no meme:

HaTypaJdbHbIX YHUCEIL
BepHo wucnomns3oBarh
B pEYM  TEPMHHBI:
cymMma, cllaraeMoe,
Pa3HOCTB,
BBIYHMTAEMOC,
YMEHBIIAEMOE,
YHCJIOBOC
BBIPAXKEHHUE.
3HaUCHUE YMCIIOBOTO
BBIPAXKEHHUS,
ypaBHEHUE,  KOPEHb
YpaBHEHUS, IEPUMETP
MHOTOYTOJIbHUKA.
YcranaBnuBaTh
B3aMMOCBSA3U MEXKIY
KOMITOHEHTaMH 5
pe3yJibTaTOM npu
CIIOKEHUH "
BBIYUTAHUH,
HCIIOJIL30BaTh UX JJIS
HaXO0KICHUS
HEU3BECTHBIX
KOMITOHEHTOB
JICUCTBUM
YHUCJIOBBIMH u
OYKBEHHBIMH
BBIPAYKCHUSIMH.

(@]

WHTEpPaKTUBHBIE (DOPMBI
paboThI C yUAIIUMUCH
MHTEJUICKTYyaIbHbIE
UTPBI, CTUMYJTUPYIOITUE
MO3HABATEIILHYIO
MOTHUBAIIUIO
IIKOJIbHUKOB;
-OpraHU30BbIBAECT
JTUIAKTUYECKUN TeaTp,
rJI€ TOJy4YCHHBIE Ha
YpOKE 3HAHUS
OOBITPBIBAIOTCS B
TeaTpaIbHBIX
MIOCTaHOBKaX;

-CO3/aET AUCKYCCHUH,
KOTOpBIE JAI0T
y4YaIMCsl BO3MOKHOCTh
pUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTUBHOTO
Juasnora

noOyXIeHHe

IIKOJILHUKOB COOJIIOAATh
Ha YpOKE OOIIECTPUHSTHIC
HOPMBI TIOBE/ICHMSI,
npaBwia OOMIEHUS CO
CTapmiuMu  (YUYUTEIISIMHU )
u CBEPCTHUKAMU

MHOro3Ha4HbIX Yucen

CnoxeHue u

BblYMUTaHUE
MHOro3Ha4HbiX Yucen

[locToBepHbIEe,
HEeBO3MOXHble 7]

cnayvyauHble cobbiTua

Yucno BapuaHToB

TpexuseTHoro ¢naara
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«Cnooxcernue u

(LIKOJIbBHUKAMM ),

eébluumanue PUHIUTIBI y4eOHOM
HamypaabHulX YUcey. JTHACIATLIAHEI "
caMOOpTraHU3alluu;

30 | Aganms KOHTDOIBHOI MoHATHe uncnosoro
paboThl. YucioBbie M 6YKBEHHOro
BBIPAXKCHUA Bbipa)XeHusA

31 dopMynHupoBaTh Jlekuusa no reme

IIEPEMECTUTEIILHOE U "ByKBEHHbIE
COUCTATCIIbHOC BblpaXXeHue.
CBOWCTBA  CJIOKECHUS 3HaueHus
HATYypaJIbHBIX YHCEII, 6VKBEHHbIX
BykBeHHBIC BBIpaKEHUS L OYKBEHHbIX
CBOMCTBa HYyJA TMpHU BbIDAKEHUH"
JKCHUU.

32 | YucnoBbie U OYKBEHHbBIC ;no ©
BBIPAKEHI. paMMaTUYECKU
Camocmosmenvuas BCpHO quTaTh

YHCJIOBBIE u
paboma no meme
OyKBECHHBIC
«YHucnosvie u bykeenHvie
BBIpaKECHUS,
BbIPANHCEHUSY
coaepKaIme
33 I[eﬁCTBHH CJIOKCHUA N Ucnonb3oBaHue
BBITHTAHMA. pacnpegenutenbHoro
EyKFeHHaﬂ 3aIKCh 3AIUCHIBATE
CBOMCTB CJIOKCHUS U GyKBEHHBbIE 3aKOHa ansn
BBIUYUTAaHUA BBIPAYKEHHS, npoweHusa
COCTaBIISITH BblpaKeHU
OyKBCHHBIC

34 | bykBeHHas 3aITHCh BBIPAKEHHSI o | moOyKaeHue

CBOMCTB CJIOKEHUA U YCJIOBUAM 3ajJa4. | IIKOJIbHUKOB COGJIIOI[aTB

BbIUYUTAaHUA

Breyuciaare 4mcioBoe

Ha ypOKE OOIICTIPUHSATHIE
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35 | bykBeHHas 3anUCh 3HauY€HHUE OYKBEHHOTO | HOPMBbI IIOBEJICHNUS,
CBOMCTB CJIOXKEHUS U BBIPKCHUSL. npaBuia OOIIEHUS CO
BBEIYUTAHHMSI Boruncnsats cTapmiuMu  (YUUTEIISIMHU )
EePUMETPHI u CBEPCTHUKAMHU
36 MHOTOYTOJIbHUKOB. (IIKOJTLHUKAMH ), KoHcnekT no teme
CocraBnsats IIPUHLUATIBI yueOHoll | "YpaBHeHus.
YpaBHeHuE. o
npocTeiime JUCUUTUTAHBI U | Pewenme
aABHEHUS M0 | CaMOOPTraHMU3alNH; o
M P TUHH, ypaBHeHUin"
YCJIOBUSIM 3a/1ad.
37 | Ypasuenue. Penienue Pemars npocrerimme ynpakHeHue no
33124 TIPH TOMOIITH yPaBHEHUs HA OCHOBE Teme  "YpasHeHMs.
o 3aBUCUMOCTEH MEXK
YPaBHEHUU. ay PeweHue
KOMITOHCHTaMU o
CaMOCTOHTeHBHaH (b VpaBHEHMM" 5
pabota apHMETHIECKHX
NEeUCTBUI.

38 AHnanusnpoBaThb u KoHcneKT no teme
VYpaBuenue. Pemenue OCMBICIIMBAaTh  TEKCT "PeleHMe 3aau ¢
3aJia4y Ipu MOMOIIH 3a/1auu,

. NOMOLLbIO
ypaBHEHHI. nepegpopMyIupoBaTh
>~
YCIOBHE, H3BJIEKATh YPaBHEHUU

39 HEOOXOAUMYIO
YpaBHeHue. Pemenne HHDOPMAIIHIO. PEI-I-I—EHIfI,e
3aJ1a4y Ipu MOMOIIN nNpocTenLInx
YpPaBHEHUU. YPaBHEHUMU

40 | YMHOXKeEHHUE
HATypaJbHBIX YUCEN U
€ro CBOMCTBA.

§ 3. YMHoOKeHHe ¥ 1eJieHre HATYPAJIbHBIX UKces1 (27 4yacoB)

41 | YMHOXeHue BrimonHATH BKJIFOYAET B YPOK

HATypaJbHBIX YUCEN U YMHOKEHUE u
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€ro CBOICTBA.

42

YMHOXKEHNE
HATypaJbHBIX YHCEI U
€r0 CBOMCTBA.

43

YMHOXKEHUE
HaTypaJbHBIX YHCEI U
€ro CBOMCTBA.

44

YMHOXKEHUE
HaTypaJlbHbIX YUCEN U
€r0 CBOMCTBA.

45

Koumponvnaa paboma
Ne 3 no meme:
«Hucnosvie u
OyKeenHble
8LIPANHCEHUA.

46

AHaJIN3 KOHTPOJIHLHOM
paboThl. Y MHOKCHHE
HATypaJIbHBIX YHCEI U
€ro CBOMCTBA.

47

Jlenenue.

48

Jlenenue.

49

Jlenenue.

50

Jlenenue.

JCIICHHE
HAaTypAJIbHBIX YHCEIl,
JICIICHHE C OCTaTKOM,
BBIYHUCIISITE 3HAYEHUS
CTEIICHEN. Bepno
UCIIOJIB30BATh B PEYH
TEPMUHBI:
MHOUTEND,
IIPOU3BEJICHHUE,
JENUMOe,  JEIUTEIlb,
4acTHOE, CTEIEHb,
OCHOBAaHHE,
II0Ka3aTelb CTEIEHHU.
Haxonute kBazpar u

KyO qyucia.
YcranaBnuBaTh
B3aMMOCBSA3U MEXKIY
KOMITOHEHTaMH 5
pe3yJibTaTOM npu
YMHOKEHUHU "
JICIICHUH,
HCIIOJIL30BaTh UX JJIS
HaXO0 KJICHUS
HEU3BECTHBIX
KOMITOHEHTOB
JICHCTBUM C
YHUCIOBBIMH u
OYKBEHHBIMH
BBIPAYKCHUSIMH.

DopmMynUpPOBATH

UTPOBBIE MTPOLETYPHI,
KOTOPBIE TOMOTAI0T
MOAAEPKATh MOTUBALUIO
JETEU K IOJIyYEHUTO
3HAHMUH, HAJIA)KMBAET
MO3UTHUBHBIC
MEKIIMYHOCTHBIE
OTHOIIIEHUS B KJIacce,
MIOMOTaeT YCTAHABIIUBATh
JT0OpOKETaATEIHHYIO
aTMoc(epbl BO BpeMs
YpoKa,

- OpraHusyer megcTBo
MOTHUBHPOBAHHBIX U
APYAUPOBAHHBIX
y4damuxcs Hag ux
HEYCIEBAIOIIUMU
OJIHOKJIACCHUKAMH,
JAI0IlIee MIKOJIbHUKAM
COMAJILHO 3HAYUMBIN
ONBIT COTPYTHUYECTBA U
B3aMMHOM MOMOIIH;

- OpraHU3yeT IPYNIOBYIO
paboty wiu paboTy B
napax, Koropas y4uT
IIKOJIbHUKOB KOMaHIHOU




51 | enenwue.

52 | lenenwue.

53
JleneHue ¢ 0CTaTKOM

54 | JleneHue ¢ OCTaTKOM

55 | JleneHue ¢ 0OCTaTKOM

56 | Konmponvnas paboma
Ne 4 no meme:
«YmHoocenue u
OejleHue HamypaabHbIX
yucen.

57 | AHanu3 KOHTPOILHOU
paboTHI.
PacnipenenurensHoe
CBOMCTBO YMHOXEHMUS

58 | YmpoieHue BoIpakKeHH

59 | YopoiieHue BoIpakKeHH

60 | Yopomenue
BBIPAKCHUU.

61 | Yopomenue
BBIPAYKEHU.

NIEPEMECTUTEIIBHOE,
COYETATENIBHOE 151
pacnpenenuTenbHoe
CBOMCTBA

YMHOXKEHUS,

CBOWCTBA HyJIsdI U
€UHULIBI pu
YMHOKEHUU U
JECJICHUM.
DopmynUpoBaTh
CBOMCTBA JEJICHUS

HaTypaJIbHBIX YHCEN.
3anuceIBaTh CBOMCTBA

YMHOKEHUS u
JeIIeHUS

HATYpaJbHBIX YHCEN C
TIOMOIIIBIO OyKB,

npeoOpa3oBbIBaTh Ha

UX OCHOBE YHCIIOBBIC
U OyKBEHHBIC
BBIPKEHUS u
UCIIONIb30BaTh UX JIJIS
palnoHanIu3auu
MUCHMEHHBIX u
YCTHBIX BBIYHCIICHUU.
I'pammaTnuecku
BEPHO YUTaTh
YHCIIOBBIC u
OyKBCHHBIC
BBIPKEHUS,
coJiepKarme

YMHOKCHHC, ICIICHUC,

pabote u
B3aUMOJICICTBUIO C
JIPYTUMHU JIE€TbMU.

NMoHaTUA aenmnmoro,

enntena
HENOJ/ZIHOro 4YacCtHoro

U OCTATKad

noOyxaeHue

[IKOJIbHUKOB COOJIFOAATh
Ha ypOKe OOIIeTPUHATHIC
HOPMBI TIOBEICHUS,

npaBujia  OOIICHHUS

co

cTapmuMu  (y4UTEISIMU )
U CBEpCTHUKAMU

(IIKOJIBHUKAMH ),

PUHIIUITBI y4eOHOMI

MUCIUATLINHBI
CaMOOpTaHMU3alllH;

51
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62

[Topsnox BITTOTHEHUSA
JIEUCTBUMU.

CTCIICHHU.

Berauciare 4uciioBoe

63 | [lopsok BBIOIHEHHS 3HauY€HHUE OYKBEHHOTO
JNEUCTBUMN. BBIPAYKECHUS npu
3aJJaHHBIX 3HAYCHUAX
64 | [lopsinok BBIMOTHEHUS GYKB. CoOCTAaBIISTE
JICHCTBHH. YpaBHEHUS o
YCJIOBUSIM 3a11ad4.
65 | CteneHp uncia. Pemate mpocTeiimue CreneHb uucna
KBazapar u xy6 uucna
ypaBHEHHUS.
66 MaTtemaTunueckuin
CrenieHpb yncna.
ANKTaHT. CteneHb
KBazapar u xy6 uucia
ynucna, 2 BapuaHTa
67 o0y K/IeHHE
IIIKOJIBHUKOB COOJIIOIATh
Ha YpOKe OOIIEeTPUHSITHIC
Koumponvnaa paboma HOPMBI ITOBEICHUS,
Ne 5 no meme: npaBuja OOIIEHUS CO
«Ymnoowcenue u CTapmiuMH  (YUUTEISIMH )
0eleHue HamypaaIbHbIX u CBEPCTHUKAMHU
oelicmeuin. (IIKOJIbHUKAMH ),
IPUHIUIIBI y4eOHOM
JTUCIUITIMHEI U
CaMOOpraHu3alNy;
§ 4. Ilnomaau u 00bEMbI (12 yacoB)
68 | AHanmu3 KOHTPOJBHOU Pacno3naBath HA | IPUBJICYCHUE BHUMAaHUSA

paboter. DopmyIsl

yepTexax, pPHUCYHKAX,

IMKOJBbHHUKOB K
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69

Dopmyiisl

70

[Inomans. ®opmyna
IJIOIIA I
MPSAMOYTOJIbHUKA

71

[Inomans. ®opmyna
0 (116010
NPSIMOYTOJIbHUKA

72

Enunuiel uamepenus
IUIoIaae

73

Enunuiiel uamepenus
IUIoIaae

74

Ennnunsl uamepenus
IJIoIIa e

75

[IpssmMoyronpHbIN
NapajyIeIICInIE]

76

O0BemMbl. O0BEM
PSIMOYTOJILHOT'O
napauiesienune1a

B OKPY>KaIOIIEM MUpE
reOMETPUYECKUE
burypel,  HUMeEIOLIKE
dopmy
IPSIMOYTOJILHOTO
napauiesienurnena.
[IpuBoauTE TIPUMEPHI
aHaJIOrOB KyOa,
IPSIMOYTOJILHOTO
napajuiesienunena B
OKpYXalollleM MHpe.
N3o06paxkath OT pyku
U C HCIOJIb30BAaHHEM
YEpPTEKHBIX
UHCTPYMEHTOB.
Bepno wucnosib3oBaTh
TEPMUHBL:  hopmyna,
niowaoy, 00vém,
pasnoie Queypul,
NPAMOY2O0JIbHbIU
napainnenenuneo, Kyo,

2paHu, pébpa,
BEPULUHDL.
I'pammaTnuecku
BEPHO YUTATh
UCTIOJIb3yEeMbIE
dbopMyIbL.

LIEHHOCTHOMY  aCIIEKTy
U3y4aeMbIX Ha YpOKax
SIBJICHUM, OpraHu3aunus
170:¢ paboThI C
MOJIy4aeMOM Ha YpOKe
COLIMAIBHO 3HAYUMOU
uH(popmarmen —
VWHULIMMPOBAHUE ee
o0CyXIeHus,

BBICKA3bIBAHMS

yYaIUMUCS CBOEro

MHEHHS MO €€ IOBO.Y,
BBIPaOOTKH CBOETO K HEM
OTHOLLICHHS;

MoHAaTMe dopmynbl.

dopmynbl naowwaau

u nepumeTpa

npAMOYroJibHUKa.

dopmyna nytu

MHororpaHHUKM.

NMoHaTue

NPAMOYro/ibHOro

napaanenenuvneaa

IIPUBJICUCHUE BHHUMAaHUS
IIKOJIBHUKOB K
LEHHOCTHOMY  aCIEKTYy
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77 | O6bembl. O0BEM M3y4aeMbIX Ha Yypokax | O6bem
OPSMOYTOJIBHOTO SIBJICHUH,  OpPTraHU3alusd | NPAMOYroJibHOro
napasuiesaenume1a nx paboThI C | napannenenuneaa

[OJIy4aeMOM Ha YpOKe

78 | O6bembl. O0BEM COLIMAJIBLHO 3HAYUMOMU
MIPSAAMOYT OJILHOTO uH(popmarmen —
napajiesienune1a WHUITUUPOBAHKE ee

o0CyXaeHus,

79 BBICKA3bIBAHMS
O0Bembl. O0OBEM y4anuMHucs CBOETO
MPSIMOYTOJILHOTO MHEHHUS TI0 €€ IOBOY,
napajiesienurne/1a BBIPaOOTKH CBOETO K HEH

OTHOILICHHS,;
§ 5. O0bIkKHOBEeHHBIE Ap00OH (23 yaca)

80 | O0weMbl. O0BEM Pacmo3uaBath Ha | MOOYKJIeHUE
HPAMOYT OJIBHOT'O qEPTEKAX U | IKOJIPHUKOB COOJIIOAAaTh
napaJuiesienure/ia pUCYHKAX, B | Ha ypoke OBIIETPUHSTEIE

OKPY/KAIOTHEM — MHUDPC | o\ IIOBEICHUS
81 | Konmponvuaa paboma FeOMETPHUCCKHUE p . A > | OKPY>KHOCTb, KPYT,
. mpaBmia OOIICHUS CO
Ne 6 no meme: burypel, HUMEIOIINE p m paauyc, AMameTp.
«Ilnowaou u o6vemory. dbopMmy OKpyxkHOCTH, | CTAPIIHMHU (yuuTensiMu )
2
KOHMPOJb) TIpUMep aHAJIOTOB | (IIKOJBHUKAMH),
= OKPY)KHOCTH, Kpyra B =

82 | AHaJu3 KOHTPONBHOI oxgzmaxnue& Pﬁ;pe IPHHIUIIBI y4eOHOi
pabotel. OKPyKHOCTb U Vi306pasKath © | AUCLIMIUINHBL 1
KpYT. CaMOOpPraHHU3allNH;

OKPY>KHOCTD c

83 | Homu. OOBIKHOBEHHBIE HCIONIb30BaHMCM

MUPKYJIsA,  [a0JoHa.

TpOOH.

MonaenupoBath
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84

Jomu. OOBIKHOBEHHEIC
JpoOHu.

85
Jomu. OOBIKHOBEHHEIC
JpoOHu.
86 | CpaBHeHue apooeil.
87 | CpaBHeHue apoOei.
88 | CpaBHeHue apobeil.
89
[IpaBuiibHBIE U
HENPaBUIbHbBIE APOOH.
90
[IpaBuiibHBIE U
HEeTpaBUJIbHBIC IPOOH.
91 | Konmponvunas paboma
No 7 no meme:
«O0bIKHOBEHHbLE
opoouy.
92 | AHanu3 KOHTPOJIBHOU

pabotel. ClioXKeHUe U
BBIUYMTAHUE JIPOOEH ¢

U3y4acMbIC
TCOMETPUICCKUE
OOBEKTBI, HCIONb3YS
Oymary, MpoOBOJIOKY U
Ip. Bepno
UCIIOJIb30BaTh B pEYHU
TEPMUHBI:
OKDYHCHOCMb,  KpYe,
paouyc, ouamemp,
dyea. MopaenupoBartb
B rpaduyueckoi,
npeaMeTHon  popme
TIOHSITHSI M CBOMCTBA,
CBSI3aHHBIC C
TOHSITHEM JI0JTH,
TpoOu.

Bepno wucnosib3oBaTh
B pe€Yd TEPMUHBI:
00/, O0ObLIKHOGEHHAS
O0pobb, wuciumenv u

3HAMeHamery,
npasuibHas u
HenpasuivHas opoou,
cCMewanHoe  Yucio.
I'pammaTnuecku
BEPHO YUTAaTh 3aIUCH
npoOeit u
BBIPAXKEHUM,
coAepKaIux Japoowu.
BrimoaHaTh
CJIOKEHHE u
BBIUMTAHUE

IPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (popM
paboThl yyaImuxcs:
MHTEJJIEKTYaIbHBIX
UTp, CTUMYJIUPYIOIIHUX
N03HABATEIbHYIO
MOTHBAIUIO
IIKOJIbHUKOB;

- pa3BHUTHE TaKUX
KayeCTB JIMYHOCTH, KaK
BOJIA,
LEJICYCTPEMIIEHHOCTb,
KpPEaTUBHOCT,
UHUIMATUBHOCTD,
Tpynoiaooue,
JTUCHUTUTMHUPOBAHHOCTH;

MaTtemaTnueckui
OWKTaHT. BbluutaHue
M3 eANHULbI
06bIKHOBEHHOM
Apobu (2 BapnaHTa)

NMoHAaTUA:
npasuabHaa Apobb,
HenpaswuabHasA
apobb, cmelwaHHoe
yucno

BbiaeneHue uenom

yacTu HenpasWUbHOMU
Apobu

CnoxeHue un

BbluUTaHUe Apobeu c
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OJINHAKOBBIMU
3HAMEHATEIAMU

93 | CiioxeHue U BEIUMTAHUE
Ipo0eii ¢ OJTMHAKOBBIMU
3HAMEHATEIAMU

94
CI10’K€HHUE Y BBIYUTAHUE
po0eii ¢ OJTMHAKOBBIMU
3HAMEHATEIAMU

95 | Jlenenue u a1pobu

96 | Jlenenue u a1pobu

97 | CMmeranHbIe 4Kcia

98 | CmemranHble ynciia

99 | Cioxkenue U BEIYMTAHUE
CMEIIaHHBIX YUCEI

100 | CnoxeHue U BBIYUTAHUE
CMEIIaHHBIX YUCEI

101 | CnoxeHue U BBIYUTAHUE

CMCIIAHHBIX YHCCJI

O0OBIKHOBEHHBIX
npo0eit c
OJIMHAKOBBIMU
3HAMCHATEIISIMH,
npeoOpa3oBbIBATh
HEMPaBWIbHYIO JpOOb
B CMEIIIAaHHOE YHCIIO U
CMEIIaHHOE YHCIIO B
HETIPABUITBHYO
TpoOb. Pemiats
TEKCTOBBIC 3aJ1auu
apuhMETHIECKUMHU
criocobamu.

OAUHAKOBbIMU

3HaMmeHaTenaAMm
NpHUBJICUCHUEC BHHWMaHUS | UrpoBoe  3agaHue.
IIKOJIbHUKOB K | ChoxkeHue 4
IIEHHOCTHOMY  aCHEKTY | gplyutaHue
H3anel\vﬁ>1x Ha YPOKaX | o6bIKHOBEHHbIX
SIBIICHUH, ~ OPTaHU3aUMs | nno6ej C
uX an6OTH | oauHakoBbIMM
TMOJNy4aeMON  Ha YPOKe | ..o oo o
COIIMAJILHO  3HAYUMOK
uH(popMarmen -
VHUIIMHPOBAHHE ee
00CyXIeHus,
BBICKA3bIBAHHSI
YUaITAMHUCS CBOETO
MHEHHS IO €€ IOBOIY,
BBIPAOOTKHU CBOETO K HEl
OTHOIIICHUS; ChosxeHme

CMeLllaHHbIX Ynucen
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102

Konumponvnaa paboma
Ne 8 no meme:
«Cnosrcenue u
évluumanue opooein)

§ 6. Jecarnunbie apodou. CioxkeHne U BbIMUTAHUE TeCATUYHBIX JIPO

Oeii (13 yacos)

103 | Ananus KOHTPOIBLHOM 1
paboThl. JlecaTuunas
3aMUCh JPOOHBIX YUCEIL.

104 | lecaTuunas 3ammch 1
JIPOOHBIX YHUCEN

105 | CpaBHeHue aecATUYHBIX | 1
TPOOEH.

106 1
CpaBHeHHE TECATHYHBIX
TPOOEH.

107 | CpaBHeHHE AeCATUYHBIX | 1
TPOOEH.

108 1
CnoxeHue 1 BRIYUTaHUE
JECATUIHBIX TPOOCH.

109 | Cnoskenue u BeunTanue | 1

NECATUYHBIX IPOOEH.

3anuchIBaTh U YUTATh

JECATUYHBIE  JIPOOH.
[IpencraBuare
OOBIKHOBEHHBIE
npodu B BHU/JIE
ECATUYHBIX 51
JIECATUYHBIE B BHUJIE
OOBIKHOBEHHBIX.
Haxoants
JIECITUYIHBIC
PUOIKSHUS
OOBIKHOBEHHBIX
npobeit. CpaBHUBATH
u yHOPSIA0UYNBATh
NECATHYHBIE  JPOOH.
BrIimmoassaTe
CJIO’KEHHE,
BBIYNTAHUE 5|
OKpYTJICHHE
JNECATHYHBIX JIpOOCH.
BreimoassaTe
MPUKHUIKY U OIIEHKY B
X0ze BBIUMCJICHUH.
Hcnonp3oBaTh
SDKBUBAJICHTHEIE

NpUMEHEHUE Ha YpOKe
UHTEPAKTUBHBIX  (GopM
paboThI y4YaluXCs:
WUHTEIUICKTYaJbHBIX TP,
CTUMYJTHPYIOIIIX
MI03HABaTENbHYIO
MOTHBAIHIO
IIKOJTbHUKOB;
TUTaKTHYECKOTO Tearpa,
rae  IONy4YeHHbIE  Ha

ypOKe 3HaHUS
OOBITpBIBAIOTCSA B
TeaTpalbHbIX
MIOCTaHOBKaX;
JIUCKYCCHH, KOTOpBIC
JA0T y4alumMcs
BO3MOKHOCTb
npuobpectu OTIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIAAJIOTA; IPYIIIOBOM
paboThl wim paboThl B
napax, KOTOpble yd4aT
IIKOJIbHUKOB KOMaHJHOMN
padorte u

KoHcneKT no Tteme
"[NecAaTUYHbIE

apobu" 1

3apgaHue ansa
NPOBEPKMU NO TeEme

'CpaBHeHUe
necATUYHbIX Apobein"”

1

KoHcneKT no teme
"ChoxxeHue n
BblYUTaAHUE
necATUYHbIX Apobein"

YnpaxXHeHue no
Teme "[lecATUYHbIE

apoébu" 1
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110

Crno)xeHue U BbIYUTAaHUE
JECATUYHBIX IPOOEH.

111

Crno)xeHue U BbIYUTAaHUE
JECATUYHBIX TPOOEH.

112

CnoxeHne 1 BEIUUTaHUE
JECATUYHBIX IpOOeEH.

113

[TpubnmxeHHbIC
3HAYEHHUS YUCE.
OKpyriieHuE YUCeN.

114

[TpubmmxeHHbIC
3HAYEHHUS YUCE.
Okpyrienue yucen

115

Konumponvnaa paboma
Ne 9 no meme:
«/lecamuunovie opoou.
Choscenue u
gvluumanue
decaAmuyHvlX Opooeil).

IIpEICTaBICHUS
OpOOHBIX YHUCEN MpHU
170 CpaBHEHUH,
BBIUKCIEHUU. BepHo
UCIIOJIb30BaTh B pEYHU
TEPMUHBI:
oecsasmuunas  Opoov,
paspsovl 0ecaAmuyHouU
opobu,  paznodiceHue
oecsamuuHol  Opoou
no paspsoam,
nPUOIUICEHHOE
3HaueHue  Yucia c
Heod0CmamKom (c
u3661MKOM),
OKpyelleHue 4ducia 0o
3a0aHHO20  pazpsoaq.
I'pammaTtuyeckun
BEPHO YUTATh 3aIUCHU
BBIPAKECHU,
coJiep KaIux
JIECATUIHBIC
Pematp
3a/1auu
apu(pMETUICCKUMHU
CIOCOOAMH.
AHaIM3UpPOBATH 51
OCMBICTTUBATh  TEKCT
3a/1auu,
nepedopMyJIHpOBAThH
yCIIOBUE, W3BJICKATh
HEOOXOIUMYIO

TpoOH.
TEKCTOBBIC

B3aUMOJICICTBUIO C
JIPYTUMU JI€TbMU;

YnpaxXHeHue no
Teme "CnoxeHue mn
BblYMTaHUE
AecATUYHbIX aApoben"
1

YCTaHOBJICHHE
JIOBEPUTEIbHBIX
OTHOIIICHUH MEXTY
yUUTEIIeM u ero
y4EeHUKAMH,
CIOCOOCTBYIOIINX
TIO3UTHBHOMY
BOCTIPUSITUIO YIAIIAMUCS
TpeOOBaHUN U TMPOCHO
YUUTENSA, TPUBICUYCHUIO

ux BHUMaHHUS K
o0cyXxmaeMol Ha ypoKe
nHpopMmanmu,
aKTUBU3AIUU 170
II03HABATEIIbHOU
NEeSTENHHOCTH;

KoHcneKT no teme

"Okpyrnenue"

MpaBuno okpyraneHus

HATypaJbHbIX YNUcen

YnpaxXHeHue no
Teme "OKpyrneHue"
1
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uH(pOpMaIHIO,
MOJENUPOBATH
YCIIOBUE C TMOMOIIBIO
CXEM, PUCYHKOB,
peanIbHbIX
IPEAMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY
pacCyXIeHUN;
KPUTHUYECKHU
OLICHUBATH
MTOJIYYEHHBIN
OCYLIECTBIIATh
CaMOKOHTpOJIb,
IpOBEpPSII OTBET Ha
COOTBETCTBHE
YCIIOBHIO.

OTBET,

§ 7. YMHOKeHMe U 1ejieHne e

CATUYHBIX Apodei (26 yac

116 | AHa)IM3 KOHTPOJILHON BeinoiHATH
paboThl. YMHOXKEHUE YMHOKEHUE u
JECATUYHBIX IpoOeit Ha NEJIEHUE JECATUYHBIX
HAaTypaJbHbIC YUCIIA. npoOeil. BeImomHATH
NPUKUJIKY U OLIEHKY B
117 | ymuoxenue XOJI€  BBIYMCIICHUU.
JECATUYHBIX IpoOeit Ha [IpencraBusars
HaTypaJIbHbIE YHCIIA. OOBIKHOBEHHBIE
npodu B BHUJIE
118 | YMHOXEHHE JNECSITUYHBIX c
JNECATUYHBIX Ipo0Oei Ha MOMOIIBIO  JIETICHUS
HaTypaJibHbIE YHCIIA. YUCTUTEIS Ha

BKJIIOUEHHE B  YpPOK
UTPOBBIX pouEeayp,
KOTOpPBIE IIOMOTal0T
MoAAEPKaTh MOTHBAIUIO
JNeTEl K  TOJYYCHUIO

OB)
JleKuma no Teme
"YMHOXeHue

necATUYHbIX Apobein"”

3HaHUM, HaJa)KMBAHUIO
MMO3UTUBHBIX
MEKJINYHOCTHBIX

OTHONIIEHMH B KJjacce,

KoHcneKT no teme
"YMHOXeHue
necATUYHbIX Apobein"”

IIOMOTalOT
YCTaHOBJICHHUIO
T00poXKeIaTSTHHOM
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119

Jlenenne IeCATUYHBIX
IpoOeit Ha HaTypaJibHbIE
quca.

120

Jlenenue IeCITUYHBIX
npo0Oeit Ha HaTypaJibHbIE
qHca.

121

Jlenenue aeCITUYHBIX
npo0Oeit Ha HaTypaJIbHbIE
qHcia.

122

Jlenenue necATUYHBIX
Ipo0Oeit Ha HaTypaJIbHbIE
qHCla.

123

JleneHue necsITUYHBIX
npoOeii Ha HaTypaIbHbIE
qHCIIa.

124

Konumponvnaa paboma
Ne 10 no meme:
«Ymuoorcenue u
oejleHue 0ecamuyHbIX
opooeity.

125

AHaJIN3 KOHTPOJIBHON

3HaMEHATEJIb.
Hcnonp3oBath
SKBHBAJICHTHBIC
peACTaBICHUS
OpOOHBIX YHUCEN MpHU
UX CpaBHCHHUH, IIPU
BBIYHCIICHUSX.
Pemars 3amaum  Ha
npoOu(B TOM UYHuCIe U3
peanbHON TIPAKTUKH),
UCIIO0JIh30BaTh
TIOHSITHSI cpeoHnezo
apugmemuyeckozo,
cpeoHel CKOpocmu u
Op. TpU PEUICHUH
3azay. [TpuBoauTH
IpUMepPbl KOHEYHBIX U
OECKOHEUHBIX
MHOKECTB.
AHaJIM3UPOBATH u
OCMBICIIMBAaTh  TEKCT
3a/auu,
nepedopMyIUpOBaTh
yCIIOBUE, W3BJICKATh
HEOOXOUMYIO
uH(pOpPMAIIHIO,
MOJIETTUPOBATH
YCIIOBUE C MOMOIIBIO
CXEM, PUCYHKOB,
peaNTbHBIX
NpPEeAMETOB; CTPOUTH
JIOTUYECKYIO IEMOUYKY

atMocepbl BO BpeMms | KOHcnekT no Teme

ypOKa; "YmHOXeHue u
peneHue
necATUYHbIX Apoben
Ha 10, 100, 1000 wm
T.4.

ynpa)XHeHue no
Teme "YMHOXKeHue U
peneHue
OEeCATUYHbIX Apobein
Ha 10, 100, 1000 n
T.4."

HCIIOJIb30BaHUE

BOCITMTATEIbHBIX

BO3MOXKHOCTEH

cojiep)KaHusl  y4eOHOro

npeamera gepe3

JEMOHCTPAIIUI0  JIETSIM

IPUMEPOB

OTBETCTBEHHOTO,

IPaKIaHCKOTO

MOBEJICHUS, TPOSBIICHHUS

YeJIOBEKOJIFOOUS n

T00pOCepACIHOCTH,

gyepes oaoop

COOTBETCTBYIOIIUX

TEKCTOB i1  UTCHHS,

3aa4  JUISL  pelIeHMus,

MPOOJIEMHBIX  CUTYyallHil
U1 00CYyXIeHUS B
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paboThl. Y MHOXKEHHE
JECATUYHBIX IPOOEH.

126

YMHOXKEHNE

JECATUYHBIX IPOOEH.

127

YMHOXKEHUE

JECATUYHBIX IPOOEH.

128

YMHOXEHUE

JECATUUHBIX IPOOEH.

129

YMHOXKEHUE

JECATUYHBIX IpOOEH.

130

Jlenenue Ha

JECATUYHYIO IPOOb.

131

Jlenenue Ha

JECATUYHYIO JIPOOb.

132

Jlenenue Ha

JECATUYHYIO JIPOOb.

133

Jlenenue Ha

JECATUIHYIO IPOOB.

134

Jlenenue Ha

JNECATUYHYIO IPOOb.

135

Jlenenue Ha

JNECATUYHYIO IPOOb.

pacCyXIeHUN;
KPUTUUYECKU
OLICHUBATH
IOJIYYEHHBI  OTBET,
OCYIIECTBIIATH
CaMOKOHTPO!JIb,
IPOBEPSIA OTBET Ha
COOTBETCTBHUE
YCJIOBUIO. BBINOIHATH
MPUKUJIKY U OLIEHKY B
XOJE€  BBIYMCIICHUMU.
YuraTte U 3anMcChIBaTh
yuciaa B JBOMYHOM
CHUCTEME CUUCIICHUS.

KJIacce;

YnpaxHeHue no
Teme "YMHOXeHue
AecATUYHbIX aApobein"
1
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136

Jlenenue Ha
JNECATUYHYIO IPOOb.

137 CpeaHee
NpPUBJICYCHUE BHUMAHMUSI
apudmeTmnyeckoe.
IIKOJIbHUKOB K
Cpennee IIEHHOCTHOMY  acrekry | SE1EHUE
apu(pMEeTHIECKOE YHCel. M3yuyaeMbIX HAa ypOKax | AEeCATUYHOW Apo6u
ABJICHUH,  OPTaHU3alMsA | 3 HaTypasbHOe
ux a0o0ThI c
P yncno
MOJIy4aeMOW Ha ypOKe
138 | Cpennee COLIMAJIBHO 3HAUUMOU
apr(PMETHIECKOE. undopmarme B
WHUILIMUPOBAHUE ee
139 Cpennee 00CykeHus, CpaBHeHue cpeaHuUx
apudMETHIECKOE. BBICKA3bIBaHUS apMbMETUYECKUX
yyanuuMucs CBOETO
140 | Cpennee MHEHHUSI TI0 €€ IOBOY,
apI/I(i)MeTI/I‘ICCKOC. BBIpa6OTKI/I CBOET0 K HEeH
OTHOIICHHUS;
141 | Konmponvnaa paboma
Ne 11 no meme:
«YmHoorcenue u
oejleHue 0ecCAmMuUYHbBIX
opobei.
§ 8. UHcTpyMeHTHI AJ151 BbIYUCIeHUI U n3Mmepenni (17 yacoB)
142 | Aganus KOHTPOJBHOI OOBsICHATH, UTO TaKOE | IPUMEHEHHE Ha Ypoke | [aHenb
paboTHL. TIPOTICHT. HngpaKTHBHHX bopM | mukpokanbkynsTopa.
[IpencraBnars a00TbI YauXxcs:
MHKpOKanbKyIATOP. Pl p yHat Ha3HauyeHue knasuw

IPOIICHTHI B APOOSX H

HHTCIUICKTYAJIbHBIX HIP,



http://school-collection.edu.ru/catalog/res/7ed56a6b-7149-4b0c-ad9a-c666ce76223f/view/
http://school-collection.edu.ru/catalog/res/7ed56a6b-7149-4b0c-ad9a-c666ce76223f/view/
http://school-collection.edu.ru/catalog/res/7ed56a6b-7149-4b0c-ad9a-c666ce76223f/view/
http://school-collection.edu.ru/catalog/res/7ed56a6b-7149-4b0c-ad9a-c666ce76223f/view/
http://school-collection.edu.ru/catalog/res/7ed56a6b-7149-4b0c-ad9a-c666ce76223f/view/
http://school-collection.edu.ru/catalog/res/7ed56a6b-7149-4b0c-ad9a-c666ce76223f/view/
http://school-collection.edu.ru/catalog/res/96a8b3af-6b89-4c1d-bf51-30cf333f80ee/view/
http://school-collection.edu.ru/catalog/res/96a8b3af-6b89-4c1d-bf51-30cf333f80ee/view/
http://school-collection.edu.ru/catalog/res/20cc9189-0f14-40f7-a3fa-e20e8c63ec3b/view/
http://school-collection.edu.ru/catalog/res/20cc9189-0f14-40f7-a3fa-e20e8c63ec3b/view/
http://school-collection.edu.ru/catalog/res/20cc9189-0f14-40f7-a3fa-e20e8c63ec3b/view/

143

MUKpOKaAIBKYJISATOP.

144

IIpoueHTBL.

145

IIpoueHTBL.

146

IIpoueHTBL.

IpoOu B MpOIEHTAaX.
OcymiecTBasATh MOUCK
uH(pOpMaLIH (B
CMMN), conepxaiieit
JTaHHBIE, BEIPAXKCHHBIC
B IPOLIEHTAX,
UHTEPIPETUPOBATH
ux. Pemare 3amaum Ha
MPOLICHTHI U JIpooH (B
TOM YHCJIE 3aJlayd U3
pEaJIbHOM  IIPAKTUKH.
[IpoBoauTH
HECJIOKHBIE
UCCJIeI0BaHNUS,
CBSI3aHHbBIC co
CBOICTBaMU JPOOHBIX
4yuces, ONHpasCch Ha
YHUCJIOBBIE
SKCIIEPUMEHTHI.
PacnioznaBatp Ha
YyepTexkax, PHCYHKaXx,
B OKPY’KaloIlleM MHpPE
pa3Hble BUIbBI YTJIOB.
N306paxkath yriael OT
PYKA U C TIOMOIIbIO
YEpPTEKHBIX
UHCTPYMEHTOB.
BepHo wucnons3oBaTh
B pEYd  TEPMUHBI:
Y2ol, CMOpOHbL yena,
gepuiuHa yena,

CTUMYJIUPYIOIIUX
IIO3HABATEIbHYIO
MOTHUBALIUIO
IIKOJIbHUKOB;
TUAAKTUYECKOTO TearTpa,
A€ IOJy4eHHblE  Ha

ypoke 3HAHUS
OOBITPBIBAIOTCS B
TeaTpaTbHBIX
MIOCTaHOBKAX;
TUCKYCCHUH, KOTOpBIE
JAIoT yUYaIuMCs
BO3MOKHOCTD
npuoopecTu OTIBIT
BECHHS
KOHCTPYKTHUBHOTO
JMaJIora; IpynIoBoi

paboTel win paboThl B
mapax, KOTOpbIe ydyaT
IIKOJbHUKOB KOMaHIHOU
pabote U
B3aNMO/IEICTBUIO C
JIPYTHUMH JI€TbMH;

IIPUBJICYCHUE BHUMAaHHUS
IIKOJIbHUKOB K
IIECHHOCTHOMY  aCIEKTy
M3y4aeMbIX Ha YpOKax
SABJICHUM,  OpraHu3alus
170:¢ paboThI c
MOJy4aeMOM Ha YpOKe

BeBepeHue noHATUA
NpoLeHTa

MpocTenwve 3aaauv

Ha NPOLEHTbI
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147

IIporueHTHI.

148

IIpoueHTHL.

149

Konmponvnaa paooma
Ne 12 no meme:
«Hucmpymenmot 011
6bIUUCTICHUA U
U3MEpeHuily.

150

AHanu3 KOHTPOJIbHOMN
pabotel. Yroa. [psmoii
U pa3BEPHYTHIN YTOJI.
Yepréxubii
TPEYTOJIbHUK.

151

VYron. [Ipsmoii n
Pa3BEPHYTHIN yroOJI.
Yepréxubin
TPEYTrOJIbHUK

152

Yromn. Ipsamoii u
Pa3BEPHYTHIN YTOJL.
Yepréxnupin
TPEYTrOJIbHUK

153

N3smepenue yrios.
Tpancnoptup

154

N3smepenue yrios.
Tpancnoptup

155

Nsmepenue yrios.

npAMOL, ocmpublil,
Mynou, pazeépHymoii
yenvl,  buccekmpuca
vena. W3Mepate u
CTPOUTH YTJIBL.
N3Bnekathb
UH(OpMALIHIIO u3
TaOJIMLl W JAHarpamm,
BBITIOJTHATH
BBIYHCIICHUS 1o
TaOJIMYHBIM JTAHHBIM,
CpPaBHUBATH
BCJIMYHMHBI, HAXOIUTh
HanOOJIBIIIHE U
HAaUMEHBIITHEC
3HauUeHUs U Jp.
BBITIOJHSATh coop
uHbopMauu B
HECJIOKHBIX CIy4asXx,
OpraHU30BbIBAThH
uH(OpMaLUIO B BHJIC
TaOMUI] ¥ JHarpaMm,
B TOM 4HClIE€ C
TTOMOIITHIO
KOMITBIOTEPHBIX
IPOrpaMM.
[IpuBoANTE TIPHUMEPHI
HECJIOKHBIX
KIaccupukamuii ~ u3
pasTUYHBIX ObsacTen
KU3HU.

COLIMAJIBHO 3HAaYUMOU
uH(popmaruen —
UHUITUUPOBAHKE ee
o0CyXaeHus,
BBICKa3bIBaHUS
YYaITAMHUCS CBOETO

MHEHHUSI TI0 €€ IOBOAY,
BbIPaOOTKHU CBOETO K HEl
OTHOIICHHUS;

OnpeaeneHune yrna.

OnpeaeneHue

pa3sepHyTOro yraa

Buabl TpeyronbHMKOB
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Tpaucnoptup

156 | KpyroBblie guarpamMmmel 1
157 | KpyroBble AuarpamMmmsl 1
158 | Konmponvnasa paboma |1
Ne 13 no meme:
«H3mepenue yenoe»
HTorosoe moBTopeHune Kypca MareMaTuku S kiacca (12 yacos)
159 | [loBTopenue. eiictBus | 1 BbINONHATH AEUCTBUA | BKIOYEHUE B YpPOK
C HaTypaJIbHBIMU C HaTypaJbHBIMH | HTPOBBIX IPOLIEYD,
qHCIaMH YHCIIaMHU. KOTOpPBIE TIOMOTAOT
BBITIOJTHATH NOJIZIePKATh MOTHBAIHIO
160 | ITosTopenue. [eiictaus | 1 pocTerImne neTel K - MOJY4YEeHHIO
C OOBIKHOBEHHBIMH JIEWCTBUS C | 3HAaHUN, HaJIAKUBAHUIO
APOOSIMUL. OOBIKHOBEHHBIMU ITIO3UTUBHBIX
= JIPOOSMHU. MEXJITMYHOCTHBIX
161 | TloBTopenue. JeiictBus | 1 P .
CpaBHUBATH U | OTHOIICHW B KJacce,
C IECSITUYHBIMU
yIOPSI0UMBATh MIOMOTaIOT
TPOOSIMHU.
JECSATUYHBIC APOOH. YCTaHOBJICHUIO
162 | IlosTopenue. Ksagparu | 1 B N00posKenaTebHO’
Ky6 qHCTa BIIOJHATE atMocepsl BO  BpeMs
BBIUUCIICHUS ¢ | ypoxka;
163 | [loBTopenue. Yucnossie | 1 HeC%THqHHMH
1 OyKBEHHBIC APOOAMH
BBIPAKEHUS. Vipormats
KBCHHBI
164 | [loBTOpEHuE. 1 OyKBeHHEIE
BBIPKEHUS.

YpaBHeHwus.




165

IToBTOpenue. Pemenue
3a/1a4 C IIOMOLIBIO
COCTaBJICHUSA
YpPaBHEHUH.

166

Hmozosas konmponvhas
paboma

167

PabGora Hajg ommOKkamu.
IToBTOpenue. Pemenune
3a/lay Ha BbIUMCIICHUE
nepuMeTpa, IIoaan 1
00BEMa reOMEeTPUYECKUX

dburyp.

168

IToBTOpEHUE. Yrom.
[Ipstmoii, pa3BEPHYTHIN
YTJIBI.

169

[ToBTOpenue. Pemienue
3a/1a4 Ha MPOLICHTHI.

170

Ypok noBTOpeHus,
00001IeHNS "
KOpPPEKLMH 3HAHUHI

Pemate mnpocrenmue
YpPaBHEHUS HA OCHOBE
3aBUCHUMOCTEN MEXKITY
KOMIIOHEHTAMHU
apupMETHUECKUX
JNEUCTBUM

Pemarr 3amaum Ha
MIPOLICHTHI U IPOOH.

Pemrate 3amaum  Ha

HAXOXJIEHUE
IUIoIage u
00BEMOB.

CocTaBiiaTh
ypaBHEHUS I10
YCIIOBUSM 3aja4,
pemarb  3amadv  C

MOMOIIBIO0 YPaBHEHU

N3mepsaTs c
TIOMOIIIbIO
UHCTPYMEHTOB u
CpaBHUBATH
BEJTUYMHBI VTJIOB.
Crpouthb YTJIBI

3aJIaHHON BEJIUYUHEI C
IIOMOIIBIO
TpaHCIIOPTHUPA

opraHuzauus  IedcTsa
MOTHUBUPOBaHHBIX u
3pYAUPOBAHHBIX
y4aluxcs Haj 150:
HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMHU,
JIAIOMIETO  IIKOJbHUKAM
COLIMAJIBHO 3HAUYUMBIN

OIIBIT COTPYAHUYCCTBA H
B3aUMHOU IIOMOIIIH,

6 KJ1ace




Ne | HammeHoBaHHe pa3esioB U Yacel XapaKTepucTHKAa 0CHOBHBIX HeareabHocts | Ucnoab3oBanue | Ilpumeyanu
n/ TeM yuyeOHor BH/I0B 1eAATeJIbHOCTH YUYHUTEIA C Y4eTOM 20P e
1| 0 o0yuaromuxcs padouei
BpeMeH NMpPorpaMmal
" BOCIIUTAHUA
IToBTOpeHue Kypca S kiacca (4 yaca)
1 [ToBTOpenue. JlericTBus ¢ 1 Pepnexkcus cmocoOoB W ycloBWii | MOOYKACHUE
HaTypaJlbHBIMU YK CIIaMU I[eflCTBPIfI, KOHTPOJIb u OIICHKA | IIKOJBbHUKOB
2 [ToBTopenwue. JleicTBus ¢ 1 npouecca u pe3yNIbTaTOB | COONIIOIaTh Ha YpPOKE
JECSITUYHBIMU JIPOOSIMHU. JEATEIbHOCTH 00LIeNPUHSTHIE
3 [ToBTopenwue. JleicTBus ¢ 1 HOPMBI  TIOBEJECHUS,
JECSITUYHBIMU JIPOOSIMHU. npaBwiia OOIIEHUS CO
4 [ToBTOpeHue. Penienre TeKCTOBBIX 1 CTapIINMH
3a/1a4 (yauTensimm) u
CBEpPCTHUKAMU
(IIKOJIbHUKAMH),
MPUHIUIIEL  YYeOHOMU
JMCIIUATUTAHBI u
caMOOpraHu3alluH;
§ 1. Jeaumocts uyuces (20 yacos)
5 JlenuTeny u KpaTHbIC 1 dopMynTupoBaTh ONPEICTICHHS UCTIOJIb30BaHUE
6 JlenuTeny u KpaTHbIC 1 JETUTENS] U KPATHOTO, TPOCTOTO U BOCIIUTATEIBHBIX
7 JlenuTenu u KpaTHbIC 1 COCTaBHOI'O YMCJa, CBOWCTBA U BO3MOKHOCTEH
8 HpI/ISHaKI/I JIEITUMOCTH HalO’ HaSu 1 IMPHU3HAKKU ACIIUMOCTH. HOK&BHB&TB H | COACPIKAHNA
Ha 2 OTIPOBEPraTh C MOMOIILIO y4eOHOTO  TpeaMera
9 [pusHaku genumocty Hal0, Ha Su | 1 KOHTPIPUMEPOB YTBEPIKICHHUS O 4yepe3 JEMOHCTPAIUIO
Ha 2 JIETUMOCTH YHUCell. JeTIM IpUMEPOB
10 | Mpusnaku genumoctd HalO, Ha S u | 1 KnaccudunuposaTth HaTypaibHbIE OTBETCTBEHHOTO,
Ha 2. BITP. BX01HO#i KOHTPOJIb. qucia (YeTHBIC M HEUSTHBIE T10 I'paXxJ1aHCKOTO
11 | Hpusnaku genumoct Ha 9 1 Ha 3 1 OCTaTKaM OT JIeJICHUS Ha 3 T.IL.). MOBEJICHMUS,
12 | Ipusnaxu gennmocTu Ha 9 1 Ha 3 1 HccnenoBath npocreiimme NIPOSIBJICHUS




13 1
[IpocThie U cOCTaBHBIE YMCTA

14 | IIpocTeie U cocTaBHbIE YUCIa 1

15 | PaznoxeHue Ha pocThie 1
MHOKHUTEIH

16 | Pa3zmosxeHue Ha mpocCTHIE 1
MHOKHUTEIH

17 | HauOompiwmii 00NNl NEIUTEND. 1
B3anMHoO mpocTeie uncia

18 | Haubonpmmmii oOmuil JeIuTeENb. 1
B3anMHoO mpocTeie uncia

19 | Haubonpmuii oOmuil JeIUTENb. 1
B3anmHo mipocThie yncia

20 | Haumenbiee oOiiee KpaTHOE 1

21 | Haumenbiee oO1iee KpaTHOE 1

22 | Haumenbliee oO1iee KpaTHOE 1

23 | Haumenbiee oOiiee KpaTHOE 1

24 | Konmponsnan paooma Ne 1 no 1

meme. ((ﬂeﬂuMOCl’l’Zb yucein»

YHCJIOBbIE 3aKOHOMEPHOCTH,
IIPOBOAUTDH YUCIIOBBIE
DKCIIEpUMEHTHI. BepHO
UCIIOJIb30BaTh B PEUU TEPMUHBL:
nenurens, kpatnoe, HOJl, HOK,
IIPOCTOE YHMCIIO, COCTABHOE YHCJIO,
YETHOE YHCJI0, HEUETHOE YUCIIO,
B3alMHO IIPOCTBIE€ U COCTaBHBIE
YKCclia, pa3sIoKeHHUe YKciia Ha
IpOCThIe MHOKUTENU. Pemars
TEKCTOBBIE 3a/1a41
apupMeTUYECKUMHU CIIOCOOAMH.

BrimonasaTe niepedop BCEX
BO3MOXHBIX BapHWaHTOB JJISA
nepecyeTa BCEX BO3MOXHBIX
BApUAHTOB IS TepecueTa 00BEKTOB
17001 KOMOWHAITHH, BBIJICIIATh
KOMOMHAIIHH, OTBEYaroIINe
3aJJaHHBIM ~ YCIIOBUSIM. BBIYMCIIATH
bakTopHuabl. Haxomutp
o0ObeTMHEHHE u nepeceueHue
MHOXeECTB. [IpUBOIUTH  MpHUMEpPHI
HECIIOKHBIX  KJaccHpUKanui w3
pa3IMYHbBIX oOmacreit KHU3HH.
NnmoctpupoBarth TEOPETUKO-
MHOXXCCTBCHHBIE ¥ JIOTUYECKHUE

HOHATHSI C TIOMOUIbIO JHMarpaMm
Oiinepa-BeHHa.

YEJII0BEKOJIIOOHS i
JI00pOCEePICUHOCTH,
yepes noxoop
COOTBETCTBYOIIHX
TEKCTOB JUIS YTEHHS,
3ama4 JiIs peIIeHus,
pOOJIEMHBIX
CUTYalHi s
00CYXICHHS B KJIacce;

http://urokimatematiki
.ru/prezentazii6klass/it
em/347-
prezentacija_prostye_i
_sostavnye_chisla.htm
I

MoOYX/ICHHE
IIKOJIBHUKOB
coOII0aTh Ha YpOKe
0OIIeTIPUHSATHIE
HOPMBI
mpaBuiia OOIICHUS CO
CTapIIUMHU

IIOBCACHHM A,

(yaurensimu) u
CBEPCTHUKAMHU
(IIKOJTPHUKAMMU),
OPUHIUIBL  y4eOHOH

JUCHUILINHBI u
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‘ CaMOOPraHU3aIIH;

§ 2. Ciio:keHue U BbIYUTaHHE APo0eii ¢ pa3HbIMU 3HaAMeHaTeaaMHu (19 yacoB)

25 | AHanu3 KOHTPOJIBHOU paboTHI. 1
OcHoBHOE CBOICTBO ApoOU

26 . 1
Coxkpaienue apooeit

27 | Cokparmienue qpooeit 1

28 | Cokparmienue qpooeit 1

29 | [IpuBeaenue npodeii k oOmEeMy 1
3HaMEHAaTeJI0

30 | [IpuBeaenue npodeii k o0OmEMy 1
3HaMEHAaTeJI0

31 | [IpuBeaenue npoodeii kK 0OmEeMy 1
3HaMEHATeJI0

32 | CpaBHeHUe, CIIOKEHUE U 1
BBIUYMTAHHE POOEH ¢ pa3HBIMU
3HaMEHaTEeIISIMH

33 | CpaBHeHHE, CIIOKECHHUE U 1
BBIUMTAHHE IPOOEH ¢ pa3HBIMU
3HaMEHaTEeIISIMH

34 | CpaBHEHHE, CIIOKCHHUE 1
BBIUYMTAHHE JAPOOCH ¢ pa3HbIMU
3HaMEHaTEeIISIMH

35 | CpaBHeHHE, CIIOKCHHUE 1
BBIUMTAHHE JAPOOCH C pa3HbIMU
3HaMEHATEIISIMU

36 | CpaBHEHHE, CIIOKCHHUE H 1
BBIUMTAHHE JPOOCH ¢ pa3HbIMU
3HaMEHATEIISIMHU

37 | Konmponvnasa paboma Ne 2 no 1

meme: «Cnoowcenue u ebiuumanue

opobetl ¢ pazHvIMU

DopMyIHpOBATH OCHOBHOE CBOMCTBO
TpoOwH, TIpaBUIIa CIOKCHHS U
BBIYUTAHUS OOBIKHOBEHHBIX JPOOCH.
[IpeoOpa3oBbIBaTE OOBIKHOBCHHBIC
IpoOu, CpaBHUBATH U
YIIOPSIOYUBATH UX. BBIMOIHATE
CJI0’)KEHHUE M BBIYUTAHUE IPOOEH 1
CMeIIaHHbIX yrcen. Pemarp
TEKCTOBBIE 3a/1a41
apu(pMeTUYECKUMHU CIIOCOOaMH.
AHaTM3UPOBATH M OCMBICIIUBATH
TEKCT 3aJaui, nepepopmMynupoBaTh
yCIIOBUE, U3BJIEKAaTh HEOOXOAUMYIO
nH(popMaIrio, MOJACIUPOBATH
YCIIOBUE C TIOMOIIBIO CXEM,
PUCYHKOB, pealIbHbIX IPEIMETOB.
[TpyMeHsTh NIPUKUIKY B XOJI€
BblUKCIIeHU. Kputuuecku
OIICHUBATb MOJIyYEHHBIH OTBET.
Y4uTbCs MPOrHO3UPOBATH CBOU
OT/IeIbHBIE 1IEJI CAMOPa3BUTHUS,
MOHUMATh MTPUYMHBI yCTieXa U
HEyJa4d B yUeOHOM e TEIbHOCTH.
Y4uTbCS COCTABIISTH IUIaH
BBITIOJTHEHHMS 33/1a4, PEIICHUS
po6JeM TBOPUYECKOTO U MOUCKOBOTO
XapakTepa. YMeTb BUJIETh CUTYAIIHIO
C ApYroy MO3UIMU U
JIOTOBAPHUBATHCS C JIFOABMHU MHBIX
HO3ULIUN. YUUTHCS 0OPMIIATH CBOU

[IPUBJICUECHUE
BHUMAaHUS
HIKOJILHAKOB K
LIEHHOCTHOMY aCHeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHHH,
opraHu3anus ux
paboTHI ¢ MoxydaeMoi
Ha YpOKE COIMAJIbHO
3HAYUMOU
uH(popmanuen —
WHULMUPOBAaHUE €€
o0cyXeHuMs,
BBICKa3bIBAHUS
y4yaIuMucs
MHEHHS 10 €€ MOBO.Y,

CBO€TO

BBIPAOOTKH CBOETO K
HEl OTHOIICHUS;

http://www.myshared.
ru/slide/59293/

http://urokimatematiki
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3HAMEHAMENAMUY. MBICJIM B YCTHOW W MUCbMEHHOMN
38 | AHanu3 KOHTPOJIBHOM pabOTHI. 1 peuu C y4eTOM CBOMX KU3HEHHBIX
CrnosxeHue ¥ BBIYUTAHHE MIO3UITUH.
CMEIIAHHBIX YHCEeIl BKIIIOUEHUE B YPOK
39 | CioxeHue 1 BEIYUTAHUE 1 UTPOBBIX  IIPOLEHYP,
CMEIIaHHBIX YUCEIl KOTOpPhIE  TIOMOTAIOT
40 | CroxeHHE U BRIYUTAHUEC 1 IO IICPKaTh
CMEIIaHHBIX YHCETT MOTHBAIMIO JIETEH K
41 CroxeHre ¥ BEIYUTaHHE 1 NOJIYYEHHUIO  3HAHMH,
CMEIIaHHBIX YHCEeIT HATAKUBAHUIO
42 CnoxeHne U BIUNTAaHHE 1 HO3UTHUBHBIX
CMEIIAHHBIX YHUCEIT MECKIMIHOCTHBIX
43 CnoskeHHe ¥ BIYUTAHUE 1 OTHOILICHUH B Kiacce,
CMEIIaHHBIX YUCETT HIOMOTaroT
YCTaHOBJICHHIO
T0OpoKenaTeTbHO M
atMochepsl BO BpeMs
YPOKa,
§ 3. YMHoxkeHMe U 1eieHne 00bIKHOBEHHBIX Apooei (31 yac)
44 | CnoxeHUE W BBIUUTAHUE 1 DopMyTHpoOBaThH MpaBuiIa
CMEIIaHHBIX YHCEI YMHOYCHUS u JCTICHHS
45 C 1 O0OBIKHOBEHHBIX JIpo0Oeii. BrImomHATh http://prezentacii.com/
JIO’)KEHUE U BBIYMTAHUEC .
CMEIIaHHBIX YHCEI YMHOACHHC 1 JleIeHie matematlke/5_186—
OOBIKHOBEHHBIX npobeii u umnozhenie-
46 | Konmponvnas paboma Ne 3 no 1 cMeInannbIX yucen. Haxoauts 1po6hb
meme «Codwcenue u 8bluumanue OT uhCIa M YHCIO MO ero ApoGu.
Opobeii ¢ pashblyu 'paMMaTUYecKd  BEPHO  YMTATh
SHAMeHamenimuy 3alMCH TPOU3BEICHUN W YacCTHBIX
47 | AHanu3 KOHTPOIBHOM PabOTEL. 1 OOBIKHOBEHHBIX Jpo0Oeli. Pemars | npuBnedeHue
YMHOKeHHE Jpobeit TEKCTOBBIE 3a/1a4d | BHUMAaHUS
48 | YMHOKeHHe Apobeii 1 apupMeTHIeCKUMHU croco0aMu. | IMIKOJbHHKOB K
49 | YMHOXeHue npobeit 1



http://prezentacii.com/matematike/5186-umnozhenie-
http://prezentacii.com/matematike/5186-umnozhenie-
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50 | Haxoxpaenue nqpoOu OT uucia 1

51 | Haxoxaenue 1pobu oT yucia 1

52 | HaxoxpaeHue qpodu OT uucia 1

53 | [Ipumenenne pacnpenenutensuoro | 1
CBOWCTBA YMHOKEHUS

54 | Ilpumenenue pacupenenutenbaoro | 1
CBOMCTBA YMHOKCHUS

55 | [Ilpumenenue pacupenenutenboro | 1
CBOWCTBA YMHOKECHUS

56 | [Ipumenenne pacupeaenutensaoro | 1
CBOWCTBA YMHOKECHUS

57 | Konmponsnas paboma Ne 4 no 1
meme: « YmHooicenue u denenue
00ObIKHOBEHHBIX OPOOELLY.

58 | AHanm3 KOHTPOJIBHOW PabOTHI. 1
B3anmuo obpaTHbIe uncia

59 | B3aumHo oOpaTHBIC YKCITa

60 1
Henenue

61 | Hemenme 1

62 | [emenne 1

63 | [encHue 1

64 | [encuue 1

65 | Konmponwvnasa paboma Ne 5 no 1
meme: « YmHooicenue u denenue
00ObIKHOBEHHBIX OPOOElL.

66 | HaxoxaeHue ymcia 1o ero apoou 1

67 | HaxoxpaeHue yrcna no ero apoou 1

68 | HaxoxpaeHue yrcna no ero apoou 1

69 | HaxoxpaeHue yrcna mo ero apoou 1

70 | HaxoxpaeHue yrcina 1o ero apoou 1

71 | JIpoGHble BEIpaXEeHUS 1

IIpoBoauTh HECJIOXKHBIE

HCCIICA0BaHUs, CBA3aHHBIC (¢{0]

CBOMCTBAMU JIpOOHBIX qucell,

onurpasiCb Ha YHCJIOBBIC
OKCIICPUMCHTHI. I/ICCJIGI[OB&TI) u

OITUChIBATH CBOMCTBA nupamun,

UCIIOJIB3YS HKCIEPUMEHT,
HaOJII0ICHHE, u U3MEpEHHUE,
MO/IETTUPOBAHUE. Hcnonb3oBatk
KOMIIBIOTEPHOE MOJICIUPOBAHUE U
SKCTIEPUMEHT JIJIsl U3YUEHHs CBOMCTB
9TUX  00BEKTOB.  MoenupoBarth

MUPaMUbBI, TPU3MBIL,  HCIOJIB3YS
Oymary, IJIaCTHJIMH, MPOBOJIOKY U
np. Pacno3HaBaTh Ha yepTexax,
pUCYHKaX, B OKpYXAlOIIeM MHpe

reoMeTrpuueckue GUrypbl, UMEroIne

bopmy MPSIMOYTOJIBHOTO
napaieNienumne . [TpuBoAMTH
MIPUMEPBI aHaJIOTOB KyOa,

OPSIMOYTOJIBHOTO — MapajuleNienuneia
B OKPY>KaIoIlleM MUpE

Y4uThCs BBITIOJIHATE PadOTY 1O
COCTaBIICHHOMY ILJIaHY,
UCIOJIb30BaTh HapsAy C OCHOBHBIMH
U JIONOJIHUTENBHBIE CPECTBA.
ComnocTaBnsTh U 0 OTOUPATH
uH(bOPMAIINIO, TOTYYECHHYIO U3
pa3HbIX UCTOYHUKOB. Y METh
BBINOJIHATH Pa3IMYHbIE POJIH B
rpymIe, COTpyIHUYaTh B
COBMECTHOM DEIICHUH YyueOHOM

LIEHHOCTHOMY aCIEKTy
U3y4aeMbIX Ha ypOKax
SIBIICHHH,
opraHu3anus ux
paboTHI C oxydaeMoi
Ha YpOKE COLMAJIBHO
3HAYUMOU
uHpopManuein —
WHUIIMAPOBAaHUE €€
00CyXIeHMUS,
BBICKa3bIBAHUS
yUYaluMucs
MHEHHUS 0 €€ MOBOY,

CBOCTO

BBIPAaOOTKH CBOEro K
HEM OTHOIICHUS,

http://www.metodichk
a.net/math.php?catid

OpraHu3anus
medcTBa
MOTHUBUPOBAHHBIX H
SPYAUPOBAHHBIX
yuammxcs Haa  UX
HEYCIEBaIOIUMU
OJ/IHOKJIAaCCHUKaMH,
JIAr0IEero
IIKOJIbHUKAM
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72 | OpoGHble BRIpAKEHUS 1 3agaun. Onpenensars 1einb y4eOHOH | COIMaIbHO 3HAYMMBIN
73 | Konmponwsnasn paéoma Ne 6 no 1 JESTEIbHOCTH C IOMOUIBIO YUUTENS | ONBIT COTPYAHUUYECTBA
menme: «JIpobHvle GbIpadNCeHU. U CaMOCTOSITENIEHO OCYIIIECTBIISATH Y B3aMMHOM IIOMOILY;
IIpoMeKYTOUHBIH KOHTPOIb. IIOMCK €€ PEIIECHUs. YUUThCA JaBaTh
74 | AHanu3 KOHTPOJIBHOM pabOTHI. 1 MO3UTHUBHYIO OIICHKY U CAMOOIICHKY
JIpOGHBIE BbIPaKEHNL. yueOHOM e TEIbHOCTH, aJJeKBaTHO
BOCIIPUHUMATh OLIEHKY YUMTEI,
aQHAJIN3UPOBATH COOTBETCTBUE
pe3yabTaTOB K TPEOOBAHUSIM
y4eOHOM e TeTbHOCTH.
§ 4 OtHomenus u nponopuuu (18 yacon)
75 | OTHOLIEHUS 1 BepHo wucmonp30BaTh B peYM | BKIIKOYEHHE B ypPOK
76 | OTHOWmIEHUSI. 1 TEPMUHBI: OTHOIIIEHUE YHCEJN, | UITPOBBIX  IPOLEAYD,
77 | OTHOWIECHUS 1 OTHONIIEHWE  BEJIIMYMH, B3aWUMHO | KOTOpbIE  IOMOTAIOT
78 | OrHOIIEHNS 1 o0paTHbIE OTHOIICHHS, MPOTIOPIHS, | TOAIEPKATh
79 | Iponopruu 1 OCHOBHOE CBOMCTBO BEPHOM | MOTHBALIMIO JIETEH K
80 | [pomoprwu 1 IIPONOPLUHY, psAMO | MTOTYYEHUIO  3HAHHI,
81 | [loBropenue. Pewrenne 3anau 1 IIPONOPLMOHAIIBHBIE BEJIMYUHBI, | HATAKUBAHUIO
82 | Ilpsimast n oGparHas 1 obpaTHO MPONIOPIMOHAIIBHBIE | TO3UTUBHBIX
TIPONOPLHOHATBHBIE 3aBHCHMOCTH. BEJINYUHBI, 00paTHO | MEXJIMYHOCTHBIX
83 1 IIPONOPLUOHAIIbHbBIE BEJIMYMHBI, | OTHOUIEHUN B KJlacce,
Macmrad, JAJuHa  OKPYXKHOCTH, | IOMOTal0T
Hp;{Ma;[ u o6paTHa;{ miomajib Kpyra, map " ccbepa, HUX | YCTAaHOBJICHHUIO
OPONOPLMOHAIBHBIE 3aBUCUMOCTH. OEeHTp, paanyc Hu IUaMETp. | J0OpOXKeTaTeNIbHON
Hcnonb3oBate mnoHATHEe MacmTabd | atMochepsl BO Bpems
IpU PELICHUM MPAKTHYECKUX 3a/]ad. | ypoKa;
84 | Ilpsimast u oOpaTHas 1 [IpuBouTH HOPUMEPBI | YCTAaHOBJICHHE
IIPONOPLIMOHAIIBHBIE 3aBUCUMOCTH. UCIOJB30BAHUS  OTHOUICHHH B | JJOBEPHUTEIbHBIX
85 | Konmponvnasa paboma Ne 7 no 1 npakTvke. Mcnonap3oBaTh NOHATHE | OTHOUIEHUH — MEXIy
meme: « OmHouieHust U NPONOPYUUY. MacIiTab npu PCIICHUHU | yYUTENEM M €ro
86 | AHanu3 KOHTPOJIbHOM pabOTHI. 1 IPAKTHYECKUX 3a7a4. BBIYMCIATE | yueHUKaMH,

Macurrad

JJIMHY OKPY)XXHOCTH U IUIOIIA[b

CHOCOOCTBYIOIIMX




87 | Macmrab 1 Kpyra, HCIOJIb3Yysl  JaHHbIE O | IO3UTHBHOMY
88 | JlnnHa OKpYXHOCTH M ITUIOIIAb 1 OpUOTMIKEHHBIX 3HAYCHUSAX YHCEIN. | BOCIPHUATHIO
Kpyra Pemate 3amaunm Ha MOPOLEHTHl U | y4allUMUCA
89 | JlnnHa OKpY>KHOCTH | ILJIOMIAb 1 IpoOu cocTaBlieHUEM Mpornopuuu (B | TpeOOBaHUN U MPOCHO
Kpyra TOM 4YHCJI€ 33Jauyd W3 PEAbHOW | yuuTers,
90 | Iap 1 MPaKTUKH). Ompenensaty IIaH | IPUBJICUYCHUIO 170'¢
91 | Ilap 1 yu4eOHOM JEATEeIbHOCTH BMECTE€ C | BHUMaHUS K
92 1 yUUTEIEM u CaMOCTOSITENIBHO | 00Cy)KaaeMoi Ha
OCYILIECTBIISITh TIOMCK €€ pEelIeHUs. | ypoke HHGopMaluy,
Konumponvnan paboma Ne 8 no YMeTp nepenaBaTh COJAEpKAHUE B | aKTHUBU3ALMHU 170.¢
meme.: «OmHuowenus u nponopyuuy CXKaToM n Pa3BCPHYTOM BUJIC, MO3HaBATEILHOU
CaMOCTOSITENIbHO U3BJIEKaTh HY)KHYIO | J€STEIbHOCTH;
nHpopmanuio.
§ 5. ITonio:kuTEBbHBIE U OTPULIATEIbHBIE YHca (13 yacoB)
93 | AHanM3 KOHTPOJIBHOW PabOTHI. 1 BepHo  wmcmonmp30BaTh B pEYH | BKIIIOYEHHE B  YPOK
Koopaunats! Ha npsmoit TEPMHUHBI: KOOpJIWMHATHAs MpsiMas, | UMTPOBBIX  IMPOIEAYp,
94 | KoopauHaTel Ha MpSIMOU 1 KOOPJMHATa TOYKM Ha MNPSIMOM, | KOTOpbIE  MOMOTAIOT
95 | KoopauHatel Ha mpsiMOi 1 MOJIOKUATEITHHOE YHUCIIO, | TTOJIEPKATh
96 [TpoTuBOTIONIOKHBIEC YKCITA 1 OTpULATETIBHOE YHCJI0, | MOTHBAIIMIO JETEH K
97 HpOTI/IBOHOJ'IO}KHI)Ie yucia. 1 IIPOTHUBOIIOJIOKHBIC 4YHCIA, HLEJI0EC | MMOJYYCHHUIO 3HaHHﬁ,
98 | Monyib umcna 1 YHUCII0, MOAYylb uucia. [IpuBoauTh | HaAXKUBAHUIO
99 | Mozyis dncia 1 PUMEPBI WCIIOJIb30BaHUS B | IO3UTHUBHBIX
100 | CpaBHenue uucen 1 OKpYKaro1eM MHUpPE | MEXJINYHOCTHBIX
101 | CpasHenue umcen 1 MOJIOKUTEIBHBIX U OTPUIATENIbHBIX | OTHOLIECHUI B Kiacce,
102 | Cpasuenwue uucen 1 Yucel. N3o6paxarthb TOYKAMH | TIOMOTAIOT
103 | MsMeHeHIe BeIManH 1 KOOPJIMHATHON MPSIMOY | YCTAaHOBIICHUIO
104 | VisMeHeHIe BeTmant 1 MOJIOKUTEIbHBIE U OTpHIATENbHbIC | T0OpOKeIaTeIbHOM
105 | Konmponsnas paéoma M 9 no 1 panuoHalbHbIE yucia. | atMmocdepsl BO BpeMs

meme. «llonoorcumenvuvie u
ompuyamelbHsvle Yuciay.

XapaKTepI/ISOBaTL MHOXKECCTBO LECJIBIX
YHUCCII. CpaBHI/IBaTL MOJIOKHUTCIIBHBIC
151 OTPULIATCIILHBIC

rpaMMaTI/I‘-IeCKI/I BCpPHO

qucia.
YUTAaTh

ypoxa;




3allUCH  BBIPAKEHHM, COJEpKAIIUX
IIOJIOXKUTCIIBHBIC U OTpI/II_IaTe.HBHBIe
yuciia. YMEHHE COCTaBUThH INIAH
BBIIIOJIHCHUS 3aJa4 IIOUCKOBOI'O H

TBOPYECKOIO XapakTepa.

§ 6. CioxxeHue U BBIYUTAHNUE MOJIOKUTEIBHBIX U OTPULATEAbHBIX YKceJa (11 yacoB)

106 | AHayim3 KOHTPOJILHOU PaOOTHI. 1 @opMyIMpOBaTh IIPaBUiIA CIOKEHUS | OpraHUu3anys
CrnosxeHue uncen ¢ HOMOIIbIO U BBIYATAHHUA TIOJOXKHUTENBHBIX U | medcTBa
KOOPAMHATHOH MPSIMOI OTPUIIATENBHBIX YHCeN. BBINOTHATH | MOTUBHPOBAHHBIX U

107 | CnosxeHue 4yrcesn ¢ TOMOIIBIO 1 CIIOXKEHHE MOJIOKUTEIBHBIX M | DpYyAUPOBAHHBIX
KOOPAMHATHOW MPSIMOMN OTPHULATEIIBHBIX yycell. | yyaluuxcs Haj o UX

108 | CroxeHue OTpUIATEIBHBIX YHCEIT 1 I'pammaTndyeckn  BEpHO  YMTATh | HEYCIIEBAIOLIUMHU

109 | CnoxxeHre OTPHUIATEILHBIX YHACET 1 3aMHUCH CyMM u pa3HOCTEH, | OJTHOKIACCHUKAMH,

110 | CnosxeHue 9ncen ¢ pa3HbIMA 1 COACPXKAMMX  TOJIOKUTEJIBHBIE W | JAIOLIETO
3HaKaMu OTpUIIATENIbHBIE YHCcTa. YWTaTh W | NIKOJBHUKAM

111 | CrnoskeHue 4ucer ¢ pasHbIMU 1 3allUCBIBaTh OYKBEHHBIE BBIPAXKECHUS, | COLIMAIBHO 3HAYUMBIN
3HAKAMH COCTaBJISITh OYKBEHHBIE BBIPAKEHUS | OMBIT COTPYIHUYECTBA

112 | CrnosxeHue 4ucesn ¢ pasHbIMHU 1 [0 peIIeHUI0 3aJad. BBUUCIATE | M B3aUMHOMN OMOIIY;
3HAKAMHU YHUCIOBOE 3HA4YeHUE OYKBEHHOI'O

113 | Beranranme 1 BBIPAXKECHUS npu 3aJJaHHBIX

114 | Berunranne 1 3HAYEHUAX OyKB. CocraBisiThb

115 | BeranTanme 1 YpaBHEHMs 110 YCIOBHUSAM 3ajad.

116 | Konmponvnas paboma Ne 10 no 1 Pewath npocreiine ypaBHeHus.
meme: «Cnooicenue u gplyumanue
NONOACUMENLHBIX U
OMPUYAMENLHBIX YUCEN .

§ 7. YMHoO)KeHMe U 1eJIeHHe MOJI0KUTEIbHBIX M OTPUIATEIbHBIX YHces (11 yacoB)

117 | AHanu3 KOHTPOJILHON PabOTHI. 1 PopMynupoBaTh IIpaBWJIa | IPUMEHEHUE Ha YPOKE
YMHOXKEHue. YMHOXEHHUS u JIeTICHUs | UHTEPaKTUBHBIX (hopM

118 | YMHOXeHHe 1 HOJIOKUTEIBHBIX M OTPHULATENbHBIX | pa0OThl  Yy4YaIIMXCS:

119 | YMHOXeHMe 1 yHucell. BBINONHATE YMHOKEHHE M | MHTEJUIEKTYaJIbHbBIX

120 | Jenenue 1 JieTIeHue MIOJIOKUTEIBHBIX U | UTP, CTUMYIUPYIOIIUX




121 | lenenue 1 OTPULATEIbHBIX YHUCEJl. BBIUMCIATH | MO3HABATEIBHYIO
122 | llenenue 1 YUCIIOBOE  3HAYEHUE  JIPOOHOTO | MOTHUBAIIUIO
123 | PannoHansHEIE YKCIa 1 BBIp@XXECHUS. ['paMMaTHYECKH BEPHO | IIKOJIbHUKOB;
124 | CgolicTBa AEUCTBUM C 1 YUTATh 3alUCU IPOU3BEICHUN U | IUIAKTUYECKOTO
paIMoHaIbHBIMU YHCIIAMU YaCTHBIX, coJiepXKallux | Tearpa, rae
125 Koumpoﬂbuag paﬂoma_]v:o 11 no 1 IIOJIOXKUTCIBHBIC MW OTPHIATCIIBHBIC | IOJIYYCHHBIC HA YPOKE
meme: « Ymnuooicenue u oenernue qucia. XapakTepu3oBath | 3HAHU
NOJIOHCUMEIBLHBIX U MHOXCECTBO palMOHAJIbHBIX YHCCIL. 06I)IFpI)IBaIOTCﬂ B
ompuyamenbHblx Yucen. YuTaTh W 3aIHUCHIBATH 6y1(BCHHI)Ie T€aTpPAJIbHBIX
126 | AHanu3 KOHTPOIBLHON PaGOTHL. 1 BBIP)XCHUS, COCTABIIATh OYKBEHHBIE | TOCTAHOBKAX;
CBoiicTBa JeHCTBHIA C BBID@KEHHUSI 110 YCJIOBHIO 3aJad. | AUCKYCCHH, KOTOpPHIE
PALHOHATBHBIMH YHCIAMH dopMynupoBaTh W 3alUCBIBaTh C | JIaIOT yYaluMCst
127 | CBoiicTBa nelCTBUIA C 1 TTOMOTIIBI0 OYKB CBOWCTBA JIEWCTBHI | BO3MOXKHOCTH
PALMOHATBHBIMH YHCIIAMH Cc panroHaIbHBIMHU YHUCIIaMH, | TPHOOPECTH OTIBIT
MPUMEHSTh 711 TIpeoOpa3oBaHUsl | BEICHUS
YHUCIIOBBIX BhIpaxeHH. COCTABISTH | KOHCTPYKTHBHOTO
yYpaBHEHUs 1O YCJIOBHMIO 3aJlad. | [Majora; rpyNInoBoi
Pemate mpocteiiiue  ypaBHEHHs. | pabOTHI WM PabOTHI B
PemaTh TekcToBbIE 3aAa4H. napax, KOTOpble ydar
IIKOJIbHUKOB
KOMaHJHOU paboTe u
B3aUMOJICICTBUIO  C
JIPYTUMHU JETbMU;
§ 8. Pemnenue ypaBHuenuii (13 yacon)
128 | PackpsiTe ck0OOK 1 BepHo ucronp30Bath B peun WHULIMMPOBAHUE u
129 | PackpsiTHe cKOOOK 1 TEPMHUHBL: KOYPPHUIIMEHT, PACKPBITUE | MOACPKKA
130 | PackpeiTiEe CKOGOK 1 CKOOOK, M0I0OHBIE cllaraeMele, HCCIIeIOBATENbCKON
131 | KoahpummeHnt 1 pUBEIeHNE TIOJIOOHBIX ClIaraeMbIX, | JESTEIbHOCTH
132 | [ToxoOHEBIE cilaraeMele 1 KOPCHb YpaBHCHUS, JIMHENHOEe IIKOJbHUKOB B
133 | ITomoOHbBIe claraeMbie 1 ypaBHeHUe. [ pamMmmaTHUecKu BEpHO | paMKax  peaau3aluu
134 | Ilogo6HbIe caraeMele 1 YMTaTh 3aITMCH yPAaBHEHHH. HMH
135 | Konmponsnas paéoma M 12 no 1 PackpbiBaTh CKOOKH, yIIPOIIATh WHAUBUAYAIbHBIX |




meme «Pewenue ypasnenuiiy BBIPA)KCHUS, BEIUUCIIATD TPYIIIOBBIX
136 | Ananu3 KOHTPOJIBHOU PabOTHI. 1 KOA(PGUIIMEHT BhIpaKEeHUS. Pemate | McciaenoBaTeIbCKIX
Pemrenne ypaBHeHuit YPABHEHUS YMHOXXEHUEM WU [POEKTOB, 4YTO JacT
137 | Pemenue ypaBHeHUI 1 JieTIeHHeM 00euX ero 4yacTel Ha OJIHO | IIKOJIbHUKAM
138 | Pemenne ypaBHEeHUMH 1 Y TOX€E HE paBHOE HYNt0. M myreM | BO3MOYKHOCTD
139 | Pemenue ypaBHeHuMIA 1 MEPEHOCA, CIaraéMoro U3 OJHOMN npuoOpecTn HaBBIK
140 | Konmponwvnas pasoma Ne 13 no 1 YaCTH ypaBHEHHS B Apyryro. Pemars | caMOCTOSTEIHLHOTO
menme: «Pewenue ypasHnenuiiy. TEKCTOBBIE 33/1a4 C TIOMOIIBIO petieHus
ypaBHEHUH. Penars TeKCTOBBIE TEOPETUYECKOMN
3a/1a4u apuhMEeTUUYECKUMHU poOJIEMBI, HaBBIK
crocobamu. reHEepUPOBAHUS u
ohopmIIeHHS
COOCTBEHHBIX  HJICH,
HaBBIK
YBaXUTEITHHOTO
OTHOIIICHUSI K YYXUM
UaesM,
0(OpPMIICHHBIM B
paborax TIPYTUx
HCCIIeIoBaTeIICH,
HaBbIK  MYOJIUYHOTO
BBICTYIUICHUS — TIEpeN
ayauTOPHUEH,
apryMEHTUPOBaHUsl U
OTCTauBaHUsA  CBOEH
TOYKHU 3PEHUSL.
§ 9. Koopannarel Ha miiockocTH (13 yacos)
141 | Ananu3 KOHTPOJIBHOU PabOTHI. 1 BepHno wucnonp3oBaTh B peuM | IPUMEHEHUE Ha YPOKE
[lepnenqukynspHble IPsIMbIE TEPMUHBI: MePIEeHIUKYISAPHBIE | THTEPAKTUBHBIX (hopM
142 | IleprieHAUKYyISpHBIC TIPSIMBbIC 1 npsiMble, TMapajfieNbHbIE TMpsMbIC, | paOOTBl  yJalUXCSA:
143 | TlapaienbHbIe TPSIMbIC 1 KOOPJMHATHAsI  IUIOCKOCTb,  OChb | MHTEJUIEKTYalbHBIX
144 | TlapamienbHbIC IPSIMbBIS 1 abciuce, ochb OpIMHAT, CTOJNOYaTas | UTrp, CTUMYIUPYIOIIUX




145 | KoopauHartHas I10CKOCTh 1 muarpamma, Tpaduk.  OOBSCHATH | MO3HABATEIbHYIO

146 | KoopauHaTHas MIOCKOCTh 1 KaKue MpsAMBbIE HA3bIBAKOTCA | MOTUBALIHIO

147 | KoopauHaTHas I0CKOCTh 1 rapajjieibHbIMHA " KaKHE | IMIKOJILHUKOB;

148 | Cronbuarbie TuarpaMMeI 1 NEePICHIUKYISAPHBIMH, JATAKTUYECKOTO

149 1 dopMynupoBaTh ~ HMX  CBOWCTBA. | TeaTpa, rae | http://5klass.net/infor
CronbuaTbie TuarpaMMel Crpoutrh  NEpHEHIUKYJISPHBIE U | IIOJIYYEHHBIE HA YPOKE matika-6-klass/6-

napasuleIbHbIMU HpsiMble C | 3HaHus klass-stolbchatye-

150 | I'pacpuku 1 IIOMOIIBIO YEPTEKHBIX | OOBINPHIBAIOTCS B

151 | I'paduxu 1 HUHCTPYMEHTOB. CrpouTth Ha | TeaTpalbHBIX

152 | I'paduku 1 KOOPAWHATHOM IIJIOCKOCTA TOYKM M | MOCTAaHOBKAX;

153 | Koumponvnas paooma Ne 14 no 1 burypsl mo 3aJaHHBIM KOOPAWHATAM; | TUCKYCCUM, KOTOpHIE
meme: «Koopounamul Ha ONpENENATh KOOPAMHATHl  TOYEK. | AIOT yYaluMCst
NIOCKOCUY» Uutare  rpaduku  OPOCTEHIINX | BOZMOKHOCTh

3aBucuMocTedl. PemaTh TekcTOBBIE | MpUOOpECTH OIIBIT
3a/1a4uu apu(pMeTHUYECKUMU | BEICHUS
cnocobamu.  AHaJIM3UpPOBATh U | KOHCTPYKTUBHOIO
OCMBICJIMBATh TEKCT 3a/laud, | 1Manora; TIpymnrnoBon
W3BJICKATh HEOOXOUMYIO | pabOTHI WM PadOTHI B
uH(pOpMaIIHIO, MOJIETTUPOBATh | Mapax, KOTOpble y4aT
yCIOBUE C TIOMOUIbIO CXEM MU | IIKOJBbHUKOB
peaIbHBIX MTPEIMETOB. KOMaHJHOU paboTe u
B3aUMOJCUCTBUIO  C
APYTVMU AeTbMK;
IToBTOpeHUe Kypca MmaTemMaTuku 6 kiaacca (17 yacoB)

154 | AHanu3 KOHTPOJBHOM pabOTHI. 1 YMeTh packiaapiBaTh 4YHCIA Ha | OpraHu3arus
[ToeTopenue. HOJl u HOK. OPOCThIE  MHOXHTENH, HaXOAUTh | medcTBa

155 | IToBTopenue. HOJ u HOK. 1 HOJl u HOK. CpaBHHBaTh, | MOTUBHPOBAHHBIX H

156 | IoBropenue. CpaBHEHHE. 1 CKJIa/IbIBaTh M BBIUMTATh JIPOOH C | SPYIUPOBAHHBIX
CIio’KeHUe U BEIYMTaHUE ApoOeii ¢ pa3HbIMU 3HAMEHATEJSIMH. | yUalluXcs Haj  HX
pa3HBIMU 3HAMEHATEIISIMU YMHOXaTh UM JeIuTh JpoOu ¢ | HeyCHeBaoIIUMU

157 | [loBTopenue. CpaBHEHHE. 1 pa3HBIMU 3HAMEHATEIsIMH. YMETh | OJTHOKIIACCHUKAMU,
CI10’KeHUE U BEIYMTAHUE JAPOOEii ¢ HAXOJIUTh JApOOb OT YMCIa U YHCIO | JArOLIEro



http://5klass.net/informatika-6-klass/6-klass-stolbchatye-
http://5klass.net/informatika-6-klass/6-klass-stolbchatye-
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Pa3HbBIMH 3HAMCHATCIISIMU
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[ToBTOpenue. Cnoxenue u
BbIYUTAHUEC CMCIIAHHBIX YN CCII.

159

[ToBTOpenue. Cnoxenue u
BbIYUTAHUEC CMCIIAHHBIX YN CCII.

160

[ToBTOpeHue. YMHOKEeHUE APOOEH.
Haxosxnenue npoOu ot uncia

161

IToBTopenue. Haxoxnenue uucna
0 €ro ApooH.

162

[ToBTOopenune. Haxoxaenue uncna
0 €ro ApooH.

163

[ToBTOpenwue. [lelicTBus ¢
MTOJIOKUTEIBHBIMU U
OTPHLIATEILHBIMU YU CIIAMH

164

Koumponvnasa paooma Ne 15
Hmozoewtii Konmpoe.

165

AHaJIN3 KOHTPOJIbHOM
pabotsl.IloBTOpenue. [eticTBus ¢
MOJIOKUTETbHBIMU U
OTpULIATENIbHBIMH YHCIIaMU

166

[ToBTopenue. JleicTBus ¢
MOJIOKUTEITbHBIMU U
OTpULATENIbHBIMH YHCIIaMU

167

[ToBTOpenue. Pemienue ypaBHEHUN.
Pewrenue 3agau ¢ nomMoupro
YPaBHEHUM.

168

[ToBTOpenue. Pemienue ypaBHEeHUN.
Pemrenue 3aaa4 ¢ OMOIIBIO
YPaBHEHUM.

169

IToBTOpenue. Pemenue
ypaBHenuil. Pemuenue 3anau ¢
MOMOIIBI0 YPABHEHH .

no ero npobu. BeIMOTHATE Bce
NEWCTBUSL C TIOJOXHUTEIbHBIMH U
OTpHILIATEILHBIMU YHcTIaMu. Pemarth
YpaBHEHHS, COCTABISATH YpaBHEHUS
[0 YCJIOBMSIM 3aJad, peuiarh 3a7adu
C TIOMOUIbIO YpPAaBHEHHH. YMETh
CTPOWTh  NEpPHEHAUKYJSPHBIE U
napajuleJbHble MPSIMbIE C MTOMOUIBIO
YEepPTEeIKHBIX HMHCTPYMEHTOB. YMETh
COIIOCTABJIATh u oTOUpaTh
uH(pOpMALIMIO,  TOJYYEHHYIO W3
pa3HBIX HCTOYHHUKOB.

IIKOJIbHUKAM
COIMAJILHO 3HAYMMBIi
OIIBIT COTPYIHHYECTBA
¥ B3aMMHOM ITOMOIIIH;
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Ypok noBTropenus, 0000menua u | 1
KOpPpeKIUM 3HAHUIA.

7 rJacce
Ne | 0003 | HammenoBanue pasgenioB u | Hacel XapaKkTepucTHKA OCHOBHOM J{eSITeJIBHOCTD | = w
< =
n/ | Have TeM yueo- AeSITeJIbHOCTH 00y4aK0IIUXCH Y4HUTes € 2 o =
]
n | Hue HOT'O y4eTom 2 g )
JHCI BpemMe paGoueii 2 o z
=
HILJI HHA MMporpaMmmal E é—t
HNHbI BOCIIUTAHUA :
1 T [Ipsimast u oTpe30K. 1 OOBACHATB, UTO TAKOE OTPE30K, JIyd, ONPE/ENeHUE, | YCTAHOBJICHHE
KaKue (1)I/II‘ypBI Ha3bIBAIOTCA  paBHbLIMH, Kak JOBEPUTEIbHBIX
CPaBHHUBAIOTCS u H3MEPSTOTCS OTPE3KH; | oTHOMIEHMI
u300pakaTb M DAaClO3HABATh  YKA3AHHBIE | oo Ty yauTeneM
mpocreiimue (UTYypsl Ha YepTexax; }zemaTL 1 €ro ydeHHKaMH,
3a1a4H, CBsI3aHHBIC C 3TUMHU MIPOCTECUIIUMU
CITOCOOCTBYIOIIHNX
durypamu
MMO3UTUBHOMY
2 A [ToBTOpEHME. Apudmernueckue 1 DopMyIHpOBaTh, 3aIlUCHIBATE C HOMOUbIO OVKE
neiicteus ¢ apoOsmu. Pemenue npaBwia JEUCTBUM € HATypallbHBIMM YHCJIaMU U BOCTIpHATHIO
ypaBHeHHi Ipo0AMH; W3BIEKATh HEOOXOIMMYIO HHpOpManmio, | Y 1AITHMUCH
CTPOMTb JIOTMHECKYIO LENOYKY —paccykaeHuii; | TPEOOBaHMI U
COCTaBJIITH YpaBHEHHSA IO YCIOBHAM 3ajaad, IPOCHO ydHTes,
pemaTh IMPOCTEHINNEe ypaBHEHHWS Ha OCHOBE | IIPUBJICUCHUIO UX
3aBUCUMOCTEN MEXOYy KOMIIOHCHTaAMH | BHUMAHUAI K
apupMeTHUECKUX ACHCTBUH 06CcyX1aeMoii Ha
3 A [ToBTOpEHHUE. Apudmernueckue 1 Pemare 3ajaunm Ha npoueHThl M ApoOM (B TOM | ypoke
JNEUCTBUI C I[pO6HMI/I. Peniegue 4yycle 3aayd U3 peajibHOU HpaKTI/IKI/I), HUCIIOIB3Ys I/IH(i)OpMaI_II/II/I,
ypaBHEHHiL. pH HEOOXOAUMOCTH KaJbKYJIATOP; HCIONB30BaTh AKTHBH3ALAY UX
TIOHSATHSI OMHOWleHUss N NPOonopyuu TP PEIICHUU .
MO3HABATEIILHOU
3aJ1a4; XapaKTepU30BaTh MHOXKECTBO IIEBIX YHCET,
JIeSITENTbHOCTH;

MHOKCCTBO palMOHAJIbHBIX YHUCCI; CPAaBHHUBATL U
yrnopsaaoinuBaTh palfiOHAJIBHBIC YU CIIa; I/I306pa)KaTL
TOYKaMH KOOpZ[HHaTHOﬁ HpHMOﬁ ITOJIOXKUTCIBbHBIC
)51 OTPpULATCIIbHBIC panrOHAJIbHBIC qucia,
XapaKTCpHU30BaATh MHO>XKECTBO OCIIBIX qHuCCII,
MHOXCCTBO pallMOHAJIBHBIX YU CECII; (I)OpMyJ'II/IpOBaTL
W 3alliMChIBAThH C IIOMOIIBIO 6yKB CBOMCTBa




I[CI‘/'ICTBI/II‘/JI C pallMOHAJIbHBIMU YUCJIaMU, IIPUMCHATH
JJIA HpeOGPaSOBaHI/IH YU CJIOBBIX BI)Ipa)KGHI/Iﬁ

4 r Jlyd u yromn. 1 Uzobpaxarb W pacmo3HaBaTh  yKa3aHHBIE
npocreimie GUTypsl Ha UYepTeXkKax; pelaTh
3aJa4u, CBA3aHHbIC C 3TUMU MMpOCTCUIINMHU
¢burypamu
5 A IToBTOpenue. IIponopuun. 1 OOBsICHATH MaTepual, H3y4YeHHBIH B  Kypce
PaHI/IOHaJH)HI)IC qyucia. MaTeMaTUKH 3a 6 KJIaCcC; MPUMECHATH IMOJTYUCHHBIC
3HaHHA Ha IMPAKTUKC
6 r CpaBHEHHE OTPE3KOB H YTJIOB. 1 OOBICHATH, YTO TaKO€ YroJi, KakoW yromu
Ha3bIBACTCS Pa3BEPHYTHIM; KaK CPaBHHUBAIOTCS
VIIbl, 4YTO  Takoe  OWCCEeKTpHuca  yria;
dopmymupoBath ¥ 0OOCHOBBIBATH PAaBEHCTBO
OTPE3KOB M YIJIOB, KAK M3MEPSIOTCS YIIIbI, YTO
Takoe TpaJyc M TpaJycHas Mepa yria, Kakou
YTOJI Ha3bIBAETCSI TPSIMBIM, OCTPBIM, TYITBIM
I'naBa |. Beipasxenus, To:k1ecTBa, ypaBHEHHS 22
7 A BbykBeHHbIE BbIpakeHUs! (BbIpaKEHUS 1 Haxonuth 3Haue€HMs YMCIOBBIX BBIPAXKEHUH, a
C MePEMEHHBIMN) TaKXK€ BBIPAKEHUH C IEPEMEHHBIMH IIpH
BxoH0ii KOHTPOJIb. yKa3aHHBIX 3HAaYEHUAX NIEPEMEHHBIX;
HUCIIOJIB30BATh 3HAKU >, <, <, >, 4YUTaTh U
COCTaBJISITh IBOMHBIC HEPABEHCTBA
8 A UucnoBoe 3HaueHHEe OYKBEHHOIO 1 HaxoanTs 00JIACTH JOMYCTUMBIX 3HAUCHHUM
BbIpakeHUs. JlomycTUMble 3HaYEeHUs HIEPEMEHHBIX B BHIPAXKEHUH
IIepEMEHHbIX
9 r W3mepeHune oTpe3KoB. 1 dopmynupoBaTh 1 000CHOBBIBATH PABEHCTBO
OTPE3KOB, OOBSICHATH KaK U3MEPSIIOTCS OTPE3KU
10 A YucnoBoe 3HaueHUe OYKBEHHOTO 1 CocTaensts ~ OYKBEHHBIE  BBIPAXEHHS  TI0 | IPUMEHEHHE Ha
BbIpakeHus. JlomycTuMble 3HaYeHUs YCIOBUSIM, 3a/IaHHBIM CJIOBECHO, PHCYHKOM | YPOKE
IICPECMCHHBIX. HUJIA YCPTCIKOM HHTCPAKTHBHBIX
11 r N3mepeHue oTpe3KoB. 1 ®opMymHpoBaTh U 0OOCHOBBIBATH paBeHCTBO | POPM paboOThI
OTPE3KOB, OOBSICHATh KaK U3MEPSIOTCS OTPE3KH | YHAIUXCS:
12 ITpeobpazoBanue OyKBEHHBIX 1 BeimmonuaTe  mpocreiimne  npeoOpa3zoBaHus | UHTCIICKTYaIbHBI
A BBIDOKEHUH Ha OCHOBE CBOWCTB BBIPAKEHUM: MIPUBOJNTH nogo6Hele | X UI'D,
apumMeTnyecKux JeCTBHIMA cliaraemble, pacKpbIBaTh CKOOKH B cymMMe Wiy | CTUMYIHPYIOIINX
Pa3HOCTU BBIPAKCHUM 1103HAaBATCIIbHYIO
13 A [TpeobpazoBanue OYKBEHHBIX 1 BoimonHaTe  mpocteiiiiue  npeoOpa3zoBanus | MOTHBALIMIO




BBIDQXKCHUM HAa OCHOBE CBONCTB BBIPAKCHUM: IIPUBOJIUTH [OJI00HBIE | IIKOJIBHUKOB;
apupmernueckux neiicrsui. Tecm cllaraeMble, pacKpbIBaTh CKOOKM B CyMME€ HJIM | AMJAKTHYECKOTO
Nel «Ilpeoopaszosanue Pa3HOCTH BbIpa)KEHUMN TeaTpa, Iae
BbIPANCEHUL) IIOJIy4CHHBIC Ha

14 H3smepenue yrios. OOBACHATH, KaK U3MEPSIOTCS YIJIbl, YTO TAaKOE€ | YPOKE 3HAHMS
rpajyc W TpaaycHas Mepa yriia, Kakoil yroi | OOBITPBIBAIOTCS B
Ha3bIBAETCS MPSMBIM, OCTPBIM, TYIIBIM TeaTpaJbHbIX

15 [IpeoOpazoBanme OYKBEHHBIX BreimonusaTe  mpocteiiiine  mpeoOpa3oBaHus | MOCTAHOBKAX,

BBIDQ)KCHUII HAa OCHOBE CBONCTB BBIPa)KCHUM: IIPUBOJIUTH 10100HbIC | IUCKYCCHI,
apu(METUYECKUX JICUCTBUH. cilaraeMble, pacKpbiBaTh CKOOKM B CyMM€ WJIM | KOTOPBIC TAIOT
Pa3HOCTH BBIPAKECHUI YYaIAMCs

16 [TepieHAMKYNSIpHBIE TPSIMBIE. OObBsCHATh, Kakuhe TMpsMbIe  Ha3bIBAIOTCS | BOSMOXKHOCTD
NEePIEeHIUKYIAPHBIMYA;  (QOpMYIHpPOBaTH U IPUOOPECTH OTIBIT
000CHOBBIBAaTh YTBEPXKJACHHUE O CBOMCTBE JBYX | BEACHHSA
MPSIMBIX, IEPIIEHIUKYISIPHBIX K TPEThEU KOHCTPYKTHBHOTI'O

17 PaBeHCTBO OyKBEHHBIX BBIPAKEHHI. Boimonuate  mpocteifiiue  mpeoOpaszoBaHus | AUAIOTA,

Toxnectso. Jloka3arenbCcTBO BBIPa)KCHUI: MIPUBOJINTH 10/100HBIe | TPYIIIOBOH
TOXJIECTB claraeMble, PacKphIBaTh CKOOKM B cymMe i | PaOOTBI M
pPa3HOCTH BBIPAKECHUI paborTsl B mapax,

18 PaBeHCTBO OYKBEHHBIX BBIPOKCHHIA. BreimonusaTe  mpocteiimme  mpeoOpazoBaHus | KOTOPBIC ydaT

ToxnmecTso. JlokazatenbCcTBO BBIPAKCHUM: MIPUBOJNTH noaoOHkIe | IIKOJTPHUKOB

TOXECTB Camocmosamenvhasn claraeMble, pacKpbiBaTh CKOOKH B CyMME WJIH KOMaH/THO

paooma Ne 1:«Toxcoecmeennvie Pa3HOCTH BBIpKCHUI pabore u

npeoopa306anusn 8uIPANHCEHUI) B3aUMOJIEHCTBHIO
C ApYTUMH
JIETbMH;

19 [lepnenaukynspHbIe TPSIMBIE. OOBsACHATb, Kakhe TMpsMble HA3BIBAIOTCS | UCIIOJIb30BAHUE
NEPIECHIUKYIAPHBIMUA;  (POPMYIHPOBATH U | BOCIUTATEIBHBIX
000CHOBBIBATh YTBEPXKJACHHUE O CBONCTBE JBYX | BOBMOXHOCTEH
NPSIMBIX, IEPIEHIUKYIISPHBIX K TPETheH COJepKaHUS

20 PaBeHCTBO OyKBEHHBIX BBIPAKCHHIA. BeimosHsATh  mpocTeiiiue  mpeoOpa3oBaHus | yueOHOro

ToxnecTso. JlokazarenbCcTBO BBIPaKCHUI: MIPUBOJUTH moJA00HKIE | IIPEAMETA Yepes
TOXKJIECTB cllaraeMble, pacKpbIBaThb CKOOKM B CyMME€ HJIU | JEMOHCTPALIMIO
Pa3HOCTH BBIPAKEHUI JIeTSAM IIPUMEPOB
21 HavanpHeie rE€OMETPUYECKHE N3o00paxxaT ¥  pacro3HaBaTh yKa3aHHbIE | OTBETCTBEHHOTO,
ceeneHus. Pemenne 3anay. npocreimme (Urypsl Ha 4epTeXkax; pemars | TPaXIaHCKOTO
3a7a4¥, CBSI3aHHBIE C OTUMM NPOCTEHIIMMHM | IOBEACHUS,




burypamu MPOSIBJICHUS
22 Koumponvnas paboma Ne 1 no YMeTh HaxOIWTh 3HAYCHHE alreOpamyecKoro | YeJIOBEKOIHOOUs U
meme: «Bvipaogicenus. BBIDOKCHHUST  TPU  3aJAaHHBIX  3HAYCHHAX | JOOPOCEPIEYHOCT
IIpeobpazosanus 8bipadicenuiiy MePEMCHHON  pAIMOHAIBHBIM  CIOCO0OM; | U, Yepe3 Hoaoop
OIIPENENATh 3HAYEHUS IIEPEMEHHBIX, IIpU | COOTBETCTBYIOLIU
KOTOPBIX ~ HMEET CMBICII BBIPOKEHHE; | X TEKCTOB IS
OIIPENENATh, KAKHE 3HAUYCHHUS IIEPEMEHHBIX JUIs | YTCHUS, 3a/1a4 /IS
JAHHOTO BBIPAXKEHUS SBIJIIFOTCS JOIYCTUMBIMHU | PELICHUS,
Y HEJIOITYCTUMBIMHU POOJIEMHBIX
23 AHnanuz  KOHmMpONLHOU — pabomei. Pacno3znaBath JINHEHBIE ypaBHEHHMST;, | CUTYaLlUi J1st
YpaBHEHHE C OJHOM NEPEMEHHOM. OOBSCHATH, YTO TAKOE KOPEHb YPaBHEHHWS W | OOCYKIEHHS B
KopeHb ypaBHeHUS HaXOJUTh €ro KJI1acce;
24 Koumponvnas paboma Ne I no meme N300paxkate W  pacro3HaBaTh yKa3aHHbIE
«HadanpHbIE TEOMETpHUYECKHE npocreinie (QUrypsl Ha uepTexax; peliarb
CBEJICHUS. » 3a/1a4d, CBSI3aHHBIE C JTHUMH NPOCTEHIIUMU
burypamu
25 JIuneiinoe YpaBHEHHUE. Pemrate ypaBHEHHs BU1a ax=6 MPU Pa3TAYHBIX
PaBHOCWIBHOCTD ypaBHEHUI 3HAQUEHUSIX d WU 6, a TaKXKe HECI0XHbIE
YpaBHEHUSI, CBOJAIINECS K HUM
26 AHanuz KOHMpoaLHOU pabomai. OObBsicHATH, Kakas  (¢urypa  Ha3bIBaeTCs
Tpeyronbauk. IlepBblid  HpuU3HAK TPEYrOJbHUKOM, 4YTO  TaKOE€  BEPIIHHBI,
PaBEHCTBA TPEYTOJIbHUKOB. CTOPOHBI, YIJbl U IEPUMETP TPEYroJIbHUKA,
KAKUE€ TPEYroJIbHUKM Ha3bIBAKOTCS PABHBIMU;
u300pakaTb M paclo3HaBaTb Ha YepTexax
TPEYrOJIbHUKU U UX 3JIEMEHTHI.
27 Pewrenne ypaBHeHUH, CBOASIIUXCS K Pewmate ypaBHEHHUs BUJla ax=6 NPU Pa3INYHbIX | IPUMEHEHUE HA
JIMHEWHBIM 3HAQUEHUSIX d U 6, a TaKKE HECI0XHbBIE | ypOKe
YpaBHEHUS1, CBOJSAIINECS K HUM MHTEPaKTUBHBIX
28 Pewenue ypaBHeHUH, CBOASIINUXCS K Pemiath ypaBHEHHUS BUAA ax=¢ MPH Pa3InvHbIX | GopM paboThI
nuHerHbM. Tecm 2 «J/luneiinoe 3HAUECHUAX a U 6, a TaKKe HECIOXKHbIE | yJalIuXCs:
ypasHenuey YpaBHEHUSs1, CBOJAIINECS K HUM MHTEJJIEKTYaJIbHBI
29 IlepBh1it MIpU3HAK paBEHCTBA dopMmynupoBarb U JOKa3blBaTb  IIEPBBLIN | X UIP,
TPEYrOJIbHUKOB. MNpHU3HAK pPABCHCTBA TPEYTOJLHUKOB; pemaTh | CTUMYIHUPYIOMUX
3a/lauM, CBS3aHHBIE C IIEPBBIM IPU3HAKOM | I03HABATEIIBHYIO
paBEHCTBA  TPEYIrOJIBHUKOB;  COIOCTAaBIATH | MOTUBALUIO
MOJIYYCHHBIM pE3ylIbTaT C YCIOBHUEM 3aJayd; | LUKOJBHUKOB;
AHAJIM3UPOBATh BOBMOXKHBIC CIy4aH. AUTAKTUICCKOTO




30

Pemenue TEKCTOBBIX 3a1a4
anreOpandeckuM crocobom

Hcnonp3oBare  anmaparT  ypaBHEHHM s
peIICHNA TCKCTOBBIX 3aaa4, MHTCPIPCTUPOBATH
pe3yabTar

Tearpa, rie
IMMOJIYYCHHBIC Ha
YpOKE 3HAHHS

31 [TepBsIit MPU3HAK paBeHCTBA Pemrate  3amaum, CBSI3aHHBIE C  MEPBBIM | OOBITPBHIBAIOTCS B
TPEYrOJbHUKOB. IPU3HAKOM paBeHCTBA TPEYTOJIHHUKOB; | T€ATPaIbHBIX
CONOCTABJIATh  IOJIYYEHHBI  pe3ylbTaT C | IOCTAHOBKAX,
YCJIOBHEM 3aJ[ayM; aHAJIM3UPOBATh BO3MOXKHBIE | TUCKYCCHUM,
ciydau KOTOpBIE JJat0T
32 Pemenue TEKCTOBBIX 3aj1a4 [lepexoauTs OT CIIOBECHOH (HOPMYITHPOBKU ydamumcest
anredpanvdeckumM crnocodoom yCIIOBUS 3aJ1aui K anredpanyeckoil Moaenu BO3MOYXHOCTh
IyTE€M COCTABJICHUSI ypaBHEHUS; pelIaTh IPUOOPECTH OIIBIT
COCTaBJICHHOC YpaBHCHHUE; MHTCPIPETUPOBATL | BCACHUA
pe3ynbTaT KOHCTPYKTUBHOTO
33 Pemenne TEKCTOBBIX 3amad Hcnonp3oBarh  ammapar — ypaBHEHWH  Juis | AUAJIora; festival.1s
anredpanvdeckuM crnocodbom PEIEHNs TEKCTOBBIX 3a/1a4, HHTEPIPETUPOBATE | TPYIIIOBOIA eptember.r
pe3yiabTart paboThI MM u/articles...
paboThI B apax,
34 Bricota, wmeamana, OuccekTpuca OOBACHATE, 910 Ha3pIBacTcs | KOTOPBIC ydaT
TpeyrojibHuKa. llepnenaukynsap K MEPIECHIUKYJISIPOM, TPOBEACHHBIM W3 JaHHOMW | ITKOJBbHHUKOB
MPSAMOI. TOYKH K JaHHOM mpsaMoif; (opmynupoBaTh u | KOMAaHIHON
JIOKa3bIBAaTh TEOPEMY O MepIeHIuKyIape K | pabore u
MPSMOI; OOBSCHSTH, Kakue OTpE3KU B3aUMO/ICHCTBHUIO
Ha3bIBAIOTCSA MeEIUaHOM, OuccekTpucod u | € APYrUMHU
BBICOTOM TPEYTOJIbHUKA ACTbMM;
35 Pewrenne TEKCTOBBIX 3a1a4 Hcrnonp30BaTh  anmapar  ypaBHEHUW  JUIS
anredpanvyeckum Croco6oMm. peuieHus: TEKCTOBBIX 3aJa4, UHTEPIIPETUPOBATH | IPUBJICUCHHE
Camocmosamenvuaa paboma Ne 2 pe3yabTar BHUMAaHHUS
36 Bricota, wMeamana, OuccekTpuca OOBACHSTD, 4TO HAa3bIBAETCS | MIKOJBHUKOB K
TpeyroibHuka. [lepnengukymsp K NEPIEeHIUKYISIPOM, MPOBEACHHBIM U3 JaHHOW | LIEHHOCTHOMY
MPSIMOU TOYKH K JIaHHOW MpsMOii; (OpMyIupoBaTh U | aCHEKTY
JI0OKa3blBaTh TEOPEMY O MEPHEHAMKYJSpE K | M3y4aeMbIX Ha
PSIMOM; OOBSCHSTH, Kakue OTPE3KHU | YPOKaX ABICHHUM,
Ha3bIBAIOTCA  MEIMAHOM, OUCCEeKTpUCOM U | OPraHM3alusg UX
BBICOTOM TPEYroJIbHUKA paboThI C
37 Cratuctuueckue  XapakTEepPUCTHKHU Hcnonk30Bath MPOCTEHININE CTATHCTUYECKUE | TTOJTyd4aeMoi Ha festival.1ls
Habopa JaHHBIX XapaKTepUCTHKU (CpefHee apudMeTHyeckoe, | YPOKe ConraibHo | eptember.r
pa3Max, MOJa, MejauaHa) JUis aHauu3a psaa | 3HAYMMOH u/articles...
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JAaHHBIX B HCCJIOKHBIX CUTYallUAX

uHpopmanuei —

38 CraTucTuueckue  XapaKTepUCTHKHU 1 W3Bnekath uMHPOpPMALWIO W3 TAOMMI H | MHUIMMPOBAHUE
Habopa nanueix. Tecm 3 JMarpaMM,  BBIIOJIHATH  BBIYUCICHHS  TI0 | €€ 00CYXKIeHHs,
TaOJMYHBIM  JaHHBIM; OTPEACIATh, MO0 | BBICKA3bIBAHUS
qUarpaMMaM  HauOoJbIIME W HAaUMEHbBIINE | yYalllUMUCS
JIAHHBIE, CPABHUBATh BEITMYMHBI CBOEr0 MHEHHUS
39 CaoiicTBa " MPU3HAKA 1 dopmynupoBaTh W JIOKa3blBaTh TEOPEMBbI O | IO €€ MOBOLY,
PaBHOOEIPEHHOTO TPEYroJbHUKA CBOMCTBaX pPABHOOEIPEHHOIO TPEYrOJBHUKA; | BHIPAOOTKH
peliaTh 3a1adi, CBS3aHHBICE CO CBOWCTBAMH | CBOEIO K HEM
PaBHOOEIPEHHOTO TPEYroJIbHUKA OTHOIIICHUS;
40 CratucTuueckue  XapaKTEPUCTHKHU 1 YMeTh HaxOoJuTh 3HAYEHUE aNTeOpanyecKoro
Habopa TaHHBIX BBIPQKCHUST  TNPH  33JIaHHBIX  3HAYCHUSX
NEPEMEHHON  pPalMOHAIBHBIM  CHOCOOOM;
pemiath JUHEWHbIE YpaBHEHHUS;, TEKCTOBBIE
3aa4yd €  TIOMOIIbI0  MAaTeMaTH4YeCKOro
MOJEJIUPOBAHUS
41 CBolicTBa u MIPU3HAKHU 1 Pemate 3amadm, CBS3aHHBIE CO CBOMCTBAMHU
PaBHOOEPEHHOTO  TPEYTroJIbHUKA. paBHOOEPEHHOTO TPEYroJIbHUKA;
Camocmoamenvnasn paooma COIOCTABJIATh  TOJYYEHHBIM  pe3yabTar ¢
«Ceoiicmeo Pasnobeopennozo yCIIOBUEM 3aJ]aui; aHAJIM3UPOBATh BO3MOXKHBIE
mpey201bHUKa» ciydau
42 Koumponvnaa paboma Ne 2 no 1 [IpuBoUTH coJiepKaTeIbHBIC MpUMEpPHI | MOOYKIeHNE
meme  «Ypaenenue ¢  oonoil UCIIOJIb30BAHUSl  CPEJHMX ISl  OINHKCAHUS | IIKOJIBHHUKOB
nepemenHou» MaHHbIX  (YpOBeHb  BOJABI B BOJIOEME, | COONIIOIATh Ha
CIIOPTUBHBIE NTOKA3aTeIH, ONPEICIICHNE TPAaHuL] | YPOKe
KJIMMAaTHYECKHUX 30H) 0OIIeTIPUHSATHIE
I'nasa |l. ®ynkuuu 11 HOPMBI
43 1 Boruncnate 3HadeHus (yHKUIUUM, 3aJaHHOMN | MIOBEICHMS,
3aBUCUMOCTH MEXAYy BEIMYHUHAMM. (Gopmysiol, cocTaBiATh TAGMMIBI 3HAUYEHWH | TPaBUIIA OOLIEHHUS
[Tonsitne pyHkuuu byHKIUT CO CTapIIUMU
44 Bropou IIpU3HAK paBeHCTBA 1 QopMmynupoBaTb U JOKa3blBaTb  BTOPOU (yuuTensamMu) u
TPEYTrOJIbHUKOB. MpHU3HAK paBCHCTBA TPEYTOJIbHUKOB CBCPCTHUKAMU
45 OO6nacTp omnpeaeneHust 1 MHOKECTBO 1 HaxomuTs o6macTh ompeseneHus u o6nacts | (IIKONbHHKAMH),
3Ha4eHUN QYHKIUH 3Ha4eHUH QyHKIH TIPUHIIMIIBI
46 Bropoit MPU3HAK paBEHCTBA 1 Pemate 3amaum, cBs3aHHBIE CO  BTOPBIM y4eOHoM
TPEYroJIbHUKOB. MIPU3HAKOM paBeHCTBA TPEYroJIbHUKOB; | AUCHUIUIMHEBL 1
Camocmoamenvnuaa paooma «I-ii CONOCTABJIATh  NOJIYYEHHBIM  pe3ynprarT ¢ | CaMOOpraHu3aiun




RPU3BHAK paesencmea

YCIOBUEM 3aJlavu; aHAJIM3UPOBATHL BO3SMOXKHBIC

mpeyzo1bHUK06» cllydau
47 Ob6nactp ompenaeneHust 1 MHOKECTBO OnwuceiBaTh CBOMCTBAa ()YHKIIMH HA OCHOBE €€
3Ha4YeHUH (DYHKITHH rpadu4ecKoro MpeICTaBICHUS
48 I'padux byHKINH. CrnocoOsl [lo rpaduky ¢yHKIMM HAXOIUTH 3HAUYCHUE
3agaHus QyHKIUU GyHKIIMKM  TIO U3BECTHOMY  3HAYECHUIO
apryMeHTa U peniath 00paTHYIO 33134y
49 Tpernit IIpU3HAK paBeHCTBA @opMynHupoBaTh M JI0OKa3bIBaTh TpeTui
TPEYTOJIBHUKOB. NPU3HAK PABEHCTBA TPEYTOJIHHUKOB
50 I'paduk GyHKIUH. Hcnonb3oBarh (QyHKIMOHAIBHYIO CHUMBOJIMKY
Camocmoamenvhas paboma JUIs  3alUCH  Pa3HOOOpa3HbIX  (PaKToOB,
«DyHKyuu u ux paguxu» CBSI3aHHBIX C PACCMaTPUBAEMBIMU (PYHKIIHSIMH,
oboramiass  OMBIT  BBINIOJHEHHUS  3HAKOBO-
CHMBOJIMYECKHX JIEUCTBUI
o1 Tpernit MIPU3HAK paBeHCTBA Pemrarp 3amaum, CBsA3aHHBIE C  TPETHUM
TPEYTOJILHUKOB. MPU3HAKOM paBeHCTBa TPEYroJILHUKOB;
COTIOCTaBIATh  TOJYYEHHBIA  PE3ylbTar ¢
YCIOBHMEM 3aJlauM; aHAJIM3UPOBATh BO3MOXKHBIE
cilyyau
52 DYHKIMSA, OMUCHIBAIOMIASA TPSAMYIO CrtpouTthb rpaduku MPSIMOM | TIPUBJICUCHUE
IPONOPLMOHAIBHYIO  3aBUCHUMOCTb, IPONOPLHUOHAIBHOCTH U JMHEHHON (YHKIMH, | BHUMAHUS
ee rpauk U CBOMCTBa OIMCBIBATH CBOMCTBA 3TUX (PYHKIMI HIKOJIbHUKOB K
53 @OyHKIMA, ONUCHIBAOLIAS MPIMYIO Crpouts rpaduku MPSIMO¥ | LIEHHOCTHOMY
IPONOPLMOHAIBHYIO  3aBUCHUMOCTb, IPONOPLHUOHAIBHOCTY U JIMHEHHOM (DyHKLMH, | ACIEKTY
ee rpauk U CBOMCTBa OIMCBIBATH CBOMCTBA 3TUX (PYHKIMI U3y4yaeMbIX Ha
54 Tperuii IIPU3HAK paBeHCTBa Pemrath 3a7aud, CBs3aHHBIE C TPETbUM | YPOKaxX sBJICHHH,
TPEYTrOJIbHUKOB. IPU3HAKOM paBeHCTBa TPEYTOJIbHUKOB; | OpraHu3anus ux
COTOCTaB/ATh  TOJYYEHHBIH  pe3yabTaT ¢ | PabOTHI C
YCIIOBHEM 33/1au¥; aHAJTM3UPOBATh BO3MOXKHBIC | IT0JIy4aeMoi Ha
cllyyau YPOKE COLIMAIIbHO
55 JIuneitnas QyHkuus, ee rpaduk u Crpouts rpaduKu npsiMoii | 3HAYMMOH tutoronline
cBoiictBa. Tecm 4 «Dynkyuu u ux TIPOTIOPIHMOHATBLHOCTH M JIMHEHHOM (yHKkumu, | “HGopmanuei — | ru/blog/li
cpaguxu» OTIMCHIBATh CBOMCTBA ATHX ()YHKIIHHA MHULMUPOBAHUE | Nejnaja...
ee 00CyKIeHus,
56 OxpyxHocTth M Kpyr. [lyra, xopaa. DopMyIMpPOBATH  ONPEACIICHUE OKPYKHOCTH; | BPICKa3bIBAHUSA
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[TocTpoeHus ¢ MOMOIIBIO LUPKYISA U OOBSICHATD, YTO TAKOE€ LIEHTP, PAIUYC, AUAMETP | yUAITUMHUCS
JTUHEWKH U XOpJAa OKPYKHOCTH CBOETO MHEHHS
o7 Jluneiinas Qynkuus, ee rpaduk u 1 Pacno3naBate BuABI H3ydaeMbIX (DYHKIMIA; | I1O €€ IIOBOY,
cBoiicTBa. YTJIOBOW KOA(DPHUIHEHT NIOKa3bIBaTh CXEMATHUYECKH TIIOJIOKEHHE Ha | BEIPaOOTKH
pSIMOM; YCIIOBHE TapauIeIbHOCTH KOOPAWHATHOM TUIOCKOCTH rpa)uKoOB | CBOEro K Hel
TPSIMBIX byHKIMA; MHTEPIPETUPOBATH rpaduKy | OTHOLIECHMS,
peambHBIX ~ 3aBHCUMOCTEH,  OINMUCBHIBAEMBIX
dopmynamu Buza y-kx, kK£0 u y=kx+b
58 Jluneiinas Qynkums, ee rpaduk u 1 [Tonumars, KaKk BIUSET 3HAaK YIJOBOIO
CBOIICTBA. K03 pumeHTa Ha  pacrojioXeHue B
KOOpJMHATHOM IIOCKOCTU Tpaduka (QyHKIUU
y=kx,k#0, kak 3aBUCHT OT 3HaueHudd K um b
B3alMHOE DACIOJIOKEHHE TIpadUKOB JBYX
Gynkumii Buma Yy=Kx+b, wimocTpupoBaTh 31O
Ha KOMITBIOTEPE
59 OcCHOBHBIE 337]a4d Ha IOCTPOEHUE: Pemwrate mpocreiimme 3agadum Ha IMOCTPOEHUE
TeTICHHE oTpe3Ka TMOTIOJIAM; (mocTpoeHne  yria, paBHOTO  JIaHHOMY,
MOCTPOEHHE YIJIa, PABHOTO JAHHOMY MOCTPOEHHE OMCCEKTPHUCHI YIia, MOCTPOCHUE
HNEePIECHANKYISPHBIX  MPSIMBIX, IOCTPOCHHUE
CepeUHbl OTpe3Ka) u 0oJiee CIOXKHBIC 3a/1auH,
UCTIONIB3YIOIIME  YKa3aHHbIE  MPOCTEHIINE;
COINOCTABIATh  TIOJy4CHHBIH  pe3ylbTaT C
YCIIOBHEM 33/1a4{; aHAIM3UPOBATh BO3ZMOXKHBIC
clry4au
60 Koumponvnan paboma Ne 3 no 1 YMeTp pacmupsaTh W 0000mare 3HAHUS O | MOOYXKIeHHe
meme: «DynKyuu u ux zcpaguxu. HOCTpOEeHHH TrpadyKa JUHEHHOH (QYHKIUH, | IIKOJIBHUKOB
Juneiinas gpynxkyun» UCCIIEI0BATh B3aUMHOE pacnosokeHue | coOMoaaTh Ha
rpaduKOB JUHEUHBIX PYHKITHI ypoke
61 OcHOBHBIE 33/la4d Ha MOCTPOCHHUE: 1 Pemare 3amaum, CBsS3aHHBIE C MPH3HAKAMU | OOLICIIPUHATHIE
MOCTPOCHUE  MEPHeHIUKYIsApa K paBeHCTBAa  TPEYrOJbHHUKOB,  3aJauyd  Ha | HOPMEI
OpsSIMO; TIOCTPOEHHE OUCCEKTPUCHI IIOCTPOEHHUE;  COMOCTABIATH  IOJYYEHHBIH | IOBEICHMS,
yrna. Camocmoamensuaa padoma pe3yJbTaT ¢ yCIOBUEM 3a/aui; aHATM3UPOBaTh | IPaBUiIa OOIEHUS
«lIpocmentmue 3a0auu Ha BO3MOJKHBIE CIIy4au CO CTapLIUMHU
nocmpoeHnue (yaurtensiMu) u
I'nasa l1l. Ctenens ¢ HaTypaJbHbIM 11 CBEPCTHUKAMH
NoKa3aTejiemM (LIKOJIBHUKAMHU),
62 ‘ ‘ AHanuz  KOHmMpOAbHOU  pabombi. 1 BbIuuCIsITh 3HAYEHHUS BRIpKCHUH BUa " ,ry1e | TPUHIUIIBI mirurokov




Crenenn C HaTypaJIbHbIM
[I0Ka3aTeJIeM U €€ CBOMCTBa

a-IIpOM3BOJILHOC YMCIIO, N — HaTypaJlbHOEC
4YucCio, YCTHO U IIMCBMCHHO, a TaKiKC C

yueOHOMU
JUCIUTIIAHBI 1

.TU/OTKPBIT
BI-YPOK..

IIOMOILBIO KAIBKYJISITOPA caMOOpraHu3anuu
63 Crenenb C HaATypaJIbHBIM DopMynupoBaTh, 3aIUCHIBATh B|;
IoKasaTesnem U ee cBoiicrBa. Tecm 5 CHUMBOJIMUECKOW ¢opMe U  0OOCHOBBIBATH
«Onpeodenenue cmenenu c CBOMCTBA CTEIICHU c HaTypajibHbIM
HAMypanvHbIM NOKA3amesem) IIOKa3aTeleM
64 Pemenne 3amau Pemate 3amaum, CBS3aHHBIE CO CBOMCTBaMU
pPaBHOOEIPEHHOTO  TpeyrojibHHKa; Pemars
3a/1a4y, CBS3aHHBIE C INPU3HAKAMU DPABEHCTBA
TPEYrOJIbHUKOB, 33J1a4¥ Ha IOCTPOCHHUE;
65 Crenenn C HaTypaJIbHbIM DopMyIHpOBaTS, 3aMMchIBaTh B
IIOKA3aTeJIeEM U €€ CBOWCTBA CUMBOJINYECKOM QopmMe U  000CHOBHIBATH
CBOMCTBA CTEIIEHU c HaTypaJlbHbIM
MIOKa3aTeNeM
66 Pemienne 3amau Pemater 3amaum, cBsS3aHHBIE CO CBOWCTBAMH | IPUMEHEHHUE HA
pPaBHOOEIPEHHOTO  TpeyrojbHHKa; Pemats | ypoke
3a/1a4¥, CBS3aHHbIE C IMPU3HAKAMU DPABEHCTBA | MHTEPAKTUBHBIX
TPEYroJHLHUKOB, 33J1a4 Ha TIOCTPOCHHUE; dhopm paboThI
67 CreneHb c HaTypaJbHbIM [IpumeHsTH CBOMICTBA CTETIEHU JUISL | yJalquxcs:
IIOKA3aTeJEM U €€ CBOMCTBA peoOpa3oBaHus BBIPAKECHUN MHTEJUIEKTYaJIbHbI
68 Crenelnb C HaTypaJbHbIM [IpumeHsTH CBOIICTBa CTEIICHU V1A | X Urp,
IoKazareyieM U ee cBoiictBa. Tecm 6 npeoOpa3oBaHus BhIPAKESHUN CTUMYIHP YOI X
«Ymnoorcenue u oenieHue ITI03HABATEJIbHYIO
cmeneneii. Boszgedenue ¢ cmenens MOTHUBALINIO
npou3eedeHus U Cmenenu) IIKOJIbHUKOB;
69 O0006111EHNE 10 TEME Pemate 3amaun, cBs3aHHBIE C TpU3HAKaMu | AHJTAKTHYECKOTO
«TpeyronbHuKN» paBeHCTBa TPEYrojIbHUKOB, 3a/1auu Ha | TCaTpa, I'ac
IIOCTPOECHHUE; CONIOCTABJIATh  MOJYYEHHBIN | MOTYICHHBIC HA
pe3yabTaT ¢ YCIOBHEM 3aJayuM; aHAJIM3UPOBATh | YPOKC 3HAHWA
BO3MOJKHBIE CIIy4an 06BIFpBIBaI-OTC}I B
70 Opnounensl.  Camocmosamenvhasn OOBACHATH, KaKHe BbIPAXKEHUs Ha3blBalOTCs | TCATPAIBHBIX
paooma «Cmenenvs ¢ uenvim OJHOYJIEHAMU; OIIPELEIIATh cTeneHp | HOCTAHOBKAX;
nokaszameinem» OJTHOYJICHA JIMCKYCCHH,
71 Koumponvnaa  paboma Ne 2. Pemate 3amauu, cBs3aHHbIE C mNpu3Hakamy | KOTOPBIC TAarOT
«Tpeyzononuku» paBEeHCTBAa  TPEYrOJIbHUKOB,  3agayd  Ha | YTallHMCA
(npomesrrcymoyunvlit KOHmMpPOs) MOCTPOCHUE;  CONOCTABJIATh  MOJydyeHHbIN | BOSMOXKHOCTD




PE3yJbTAT C YCIIOBUECM 3a4avd; aHAJIM3UPOBATH
BO3MOJKHBIC CJIydau

IIPHUOOPECTH OIIBIT
BEJICHUS

12 A OHOYIEHEI 1 BpinonHATE  yMHOXKEHHME  OJHOWICHOB U | KOHCTPYKTHBHOI'O
BO3BEICHUE OJJTHOWICHOB B CTEIICHb JaJiora;
73 A OIHOYJIEHEL. 1 BBHIOJHATE ~ YMHOKEHHE  OJHOWIEHOB M | FPYIIIOBOM
BO3BEICHUE OJHOUWICHOB B CTEIICHb paboThI WK
74 r AHanuz  KOHMpONbHOU — pabomol. 1 ®opMyaHpOBaTh ONpEEIeHHE MapalIeNibHbIX | PAOOTHI B apax,
[TapamtenpHble M nIEpeceKaromuecs OpSIMBIX; OOBSACHATH C IOMOILBIO PHUCYHKA, | KOTOPBIC y4aT
IpsSMBIC Kakye yriibl, 00pa3oBaHHEE MPH MepecedeHry | LIKOJbHUKOB
JBYX MPAMBIX CEKYIUEH, HA3bIBAIOTCS HAKPECT | KOMAHIHOM
JISKAIIUMHU, Kakue OJHOCTOPOHHMMHU U KakKHue pa60T€ 144
COOTBETCTBEHHBIMU B3aMMOJICHCTBUIO
75 A CreneHHble byHKIMH c 1 Crpouts rpaduky GyHKIHi y=x2 1 y=x> C ApYTUMH
HaTypaJbHBIMU NOKAa3aTeNsIMU 2 U 3, JCTbMU;
uX rpaduKu 1 CBOMCTBA
76 r [Ipu3Hakn mapauieIbHOCTH  JIBYX 1 @opMynHpoBaTh M JOKa3blBaTb TEOPEMBI,
MIPSIMBIX BBIpKAIONINE  TPHU3HAKH  IMapauIeTbHOCTH
JIBYX TIPSIMBIX
77 A CreneHHbIe byHKIHH c 1 Pemate Tpadmueckdm ypaBHEHHS X2=KX+b,
HATYpaJIbHBIMH MOKa3aTeasAMH 2 U 3, x3=kx+b, rne k u b — HekoTOpBIC UNCIA
ux rpadguku u CBOMCTBA.
Camocmoamenvnasn paooma
«Oonouneny
78 r [Ipu3Haku mMapayIeIbHOCTH — JIBYX 1 Pemats 3a/1auu Ha BBIUKCJICHHE,
MPSIMBIX JIOKAa3aTeNbCTBO U IOCTPOCHHE, CBSI3aHHBIE C
napauieIbHBIMU MPSIMBIMU
79 A Muorousnen. CTeneHb MHOTOYJICHA. 1 YMeTp pacmmpsTh W 0000mmaTh 3HaHUA 00
apumMeTHuyecKux oTepanusix HaJ
OJIHOYJICHAMH;  CaMOCTOSITENILHO  BBIOMpATH
palroHaIbHBINA COCO0 pelIeHus 3a1a4
I'naBa IV. MHoro4JeHnsl 17
80 A Konmpononasa paooma Ne 4 no 1 3anuchIBaTh MHOTOWIEH B CTaHJApTHOM BHJE,
meme: «Cmenenv u ee ceoiicmea. OIPENENATh CTENIEHh MHOTOWIEHA noOyxeHHe
Oonounenviy (npomedcymouHulii LIKOJIbHUKOB
KOHMPOIb) coOmoaTh Ha
81 r [IpakTyeckue crnocoObl MOCTPOCHUS 1 Pemate 3amaum Ha mocTpoeHue, cBs3aHHble ¢ | YPOKC
OOIIEeTIPUHSATHIE

MapaJiuICJIbHBIX IMTPAMBIX

MapaiCJIbHBIMHA MTPSAMBIMU




82

AHanuz kKoHmpoabHoU pabomui.
CrnosxeHue, BBIYUTAHHE, YMHOXKCHUE
MHOTOYJICHOB

BremonaaTe CJIOKCHHC u BbIYUTAHUC
MHOT'OYICHOB, YMHOKXCHHUC OJHOYJICHA Ha
MHOT'OYJICH 1 MHOI'O4JICHA HA MHOT'OYJICH

HOPMBI
IIOBEICHUS,
npaBujia oOLIEeHUS

83 Akcuoma napajiieIbHbIX TPSMBIX OOBACHATD, YTO TaKOE€ AKCMOMBI T€OMETPUH, U | CO CTAPIIMMHU
KaKue aKCHOMbBI YK€ HCIOJIb30BAINCH paHee; | (YUUTEISAMH) U
GopMynmupoBaTE  aKCHOMY  HapaJUICNIBHBIX | CBEPCTHUKAMM
NPSMBIX ¥ BBIBOJUTH CIICACTBHsS U3 He€; | (IIKOJBHUKAMH),
GopMynmupoBaTh MW JOKa3bIBaTh TEOPEMBI O | IPUHIMUIIBI
CBOWCTBaxX MapauICIbHBIX MPSMBIX, 0OpaTHbIC | y4eOHOI
TeOpeMaM O IIpA3HAKax MapajjleIbHOCTH, | JUCHUILIMHBI U
CBSI3aHHBIX c HaKpecT JISKAIIUMHY, | CaMOOpraHu3aluu
COOTBETCTBEHHBIMU 5 OJHOCTOPOHHUMH | ;
yriamH, B CBSI3U C 3TUM OOBSCHSAThH, YTO TAKOE
YCIIOBHE H 3aKIIIOYEHHE TEOPEMBI, KakKas
TeopeMa Ha3bIBaeTCsl 0OpaTHOM MO0 OTHOIIEHHUIO
K JAaHHOM Teopeme
84 CrnoxeHue, BBIYMTAHNE, YMHOXEHUE BrimonHAaTe CIIOKEHHE 51 BBIUWTAHUE | IIPUBJICYCHUE
MHOrousieHOB. Tecm «YmHuoocenue MHOTOWIEHOB, YMHOXX€HHE OJHOWIEHA Ha | BHUMAaHUA
00HOUNIeHa Ha MHO20UJIeN. MHOTOYIEH ¥ MHOTOY/JIEHA Ha MHOTOYWICH IIKOJIBLHHUKOB K
Boinecenue obweco mmuoxncumensa LIEHHOCTHOMY
3a CKOOKu» acleKTy
85 CrnosxeHne, BBIYNTAHUE, YMHOKCHHE BeimonsATe CJIOJKCHUE " BbIYMTAHUE | U3yJaeMBbIX Ha school-
MHOI'OWIEHOB MHOTOWICHOB, YMHOXXCHHE OJIHOWICHA Ha | ypOKax sBieHui, | collection.
MHOTOYIEH U MHOTOY/IEHA Ha MHOTOYWIEH OopraHu3anus ux edu.ru/cata
paboThI ¢ log...
86 CpolicTBa napauIeIbHbIX MPSMBIX OObscHATh, B YeM 3aKITF0YaeTcsl MeToj | I0JIydyaeMoi Ha
JI0Ka3aTeIbCTBA OT IIPOTUBHOIO; MNPHUBOIUTHL | YPOKE COLIMATIBHO
IpPUMEPbl  KMCIOJB30BaHHS ITOTO  METOJa; | 3HAYUMOM
peuiaTto 3a1a4u Ha BBIYUCIICHUE, nHdopmManuen —
JI0Ka3aTeIbCTBO U IIOCTPOEHHE, CBIA3aHHBIE C | MHUIUUPOBAHHUE
apaJuIeIbHBIMU IPSIMBIMU ee 00cyX1eHus,
87 CrnoxeHue, BBIYUTAHUE, YMHOXKEHUE Brinonssate CJIOKCHHUEC u BbIYHTaHHUe | BPICKa3bIBAHMA
MHOTOWIEHOB. Camocmosamenvhan MHOIOYICHOB, YMHOXXEHHE OJHOWICHA Ha | YYallUMHCA
paoboma «YmHuoocenue 0o0HoOUIEeHA MHOTOYICH U MHOTOWICHA HA MHOTOYJICH CBOCTO MHCHHUA
Ha mHoz2ouneH. Bvinecenue oowezo 10 €€ MoBOY,
MHOMCUmEA 30 CKOOKUY. BBIPAOOTKH
88 CpolicTBa napauIeIbHbIX MPSMBIX DopMynMpoBaTh M JIOKa3blBaTh TeOpeMbl O | CBOCIO K Hei
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CBOMCTBaX NapajuleIbHBIX MPSMBIX, 0OpaTHBIC | OTHOIICHUS;
TEOpeMaM O IpU3HAaKaxX MapajljieIbHOCTH,

CBS3aHHBIX C HaKpecT JSKALTUMU,
COOTBETCTBEHHBIMH M OJHOCTOPOHHHMH

yriamu

89 CnosxeHue, BBIYUTAHUE, YMHOKEHUE BoinonHATe  pa3nokeHWe MHOrodjeHa Ha

MHOTOYJICHOB MHOKUTEH, UCIOJIB3YS BBIHECEHHE

MHOHTEJIS 32 CKOOKH
90 CnosxeHue, BBIYUTAHUE, YMHOKEHUE BoinonHATe  pa3nokeHWe MHOrodjeHa Ha
MHOTOYJIEHOB MHO>KUTENH, HCHOJIB3YS BBIHECEHHE

MHO>KHTEJIS 32 CKOOKH

91 CpoiicTBa napayuieIbHbIX MPSMBIX. ®opMyaMpoBaTh MU JI0Ka3bIBaTh TEOPEMBI O
CBOMCTBaX NapauIeJIbHBIX MPAMBIX, 0OpaTHBIE
TeoOpeMaM O TpU3HaKaxX MapajljIeIbHOCTH,

CBS3aHHBIX c HaKpecT JSKAITIMH,
COOTBETCTBEHHBIMH M OJHOCTOPOHHHMH
yriamu

92 CrnosxeHue, BBIYUTAHUE, YMHOKEHUE [IpuMeHsATh NEHCTBHS C MHOTOWICHAMH IIPH

MHOTOWIEHOB. Camocmoamenvnasn pelIeHnH pa3HOOOpas3HbIX 3a/lady, B YaCTHOCTH
paboma «Ymnoowcenue IpU PEIICHWH TEKCTOBBIX 3a/lad C MOMOUIbIO
MHO204]1€H08. Cnocoo6 ypaBHEHUH

2PYRRUPOBKU).

93 Pemenue 3amau. Pemats 3a/1auu Ha BBIUHCIICHHE,
JIOKAa3aTeNbCTBO U IOCTPOCHHE, CBSI3aHHBIE C
napauIeIbHBIMU MPSIMBIMU

94 CrnosxeHue, BBIYUTAHHUE, YMHOKEHUE [TpuMeHsTh NEHCTBUS C MHOTOWIEHAMHU MpU

MHOTOYJICHOB pelIeHnH pa3HOOOpa3HbIX 3a/lady, B YaCTHOCTH
OpU PEIICHUH TEKCTOBBIX 3a/lad C MOMOUIBIO
ypaBHEHUH
95 Konmponsnaa paooma Ne 5 no [IpumensaTs paznuunabie GOPMBI CAMOKOHTPOJIS
meme: «Cymma u  paznocmp OpU  BBIIOJHEHUU MPEoOpa3OBaHUIA; YMETh no0yKIeHHe
MHO204]1€H08. Ilpouseedenue pacupsATh 1 000011aTh 3HAHUA O CIIOKEHUH, | LIKOJIBHUKOB
00HOUYJ1eHA U MHO20UICHA) BBIYUTAHUU, YMHOKEHUU MHOTOWICHOB cobmonaTh Ha

96 Pemenue 3amau. Pemats 3aJaun Ha BBEIUMCIIEHHE, | YPOKC
JI0Ka3aTelIbCTBO M MOCTPOEHUE, CBSI3aHHBIE C OOUIENPUHSTHIE
napaJyleIbHbIMU IPSIMBIMU HOPMbBI

97 Ananuz  KOHmMpOILHOU  pabomoi. BeInoniHsATh  cioKeHWe W BhlunTaHme | TOBCACHUI,




CJIO)KCHI/IC, BbIYUTAHUC, YMHOXCHUC
MHOT'OYJICHOB

MHOT'OYICHOB, YMHOKXCHHUC OJHOYJICHA Ha
MHOT'OYJICH 1 MHOI'O4JICHA HAa MHOT'OYJICH

npaBujia OOLIEeHUS
CO CTapUIUMHU

98 O6oOmeHue () TeMe Pematp 3a/1a4u Ha BEIYHCIIEHHE, | (YUUTEISIMU) U
«[lapannenbHbie MPSIMBIC) JI0Ka3aTeIbCTBO U IOCTPOEHHE, CBSI3aHHBIE C | CBEPCTHUKAMU
Tecmupoeanue «Ceoiicmea napauIeIbHBIMK MTPSMBIMH. (IKOJTPHUKAMHU),
napanienbHulX NPAMbIX» 1080)20600020003§

yaeOHOMU
JUCITUTUIAHEI |
CaMOOPTaHU3AIHN
;

99 CrnosxeHre, BBIYMTAHHUE, YMHOXKCHUC BeITIONTHATE ~ CIIO)KEHWE W BBIYUTAHHE | MPUMEHEHUE Ha
MHOTOYJICHOB MHOTOWJICHOB, YMHOXCHHE OJIHOWICHA Ha | ypOoKe

MHOTOYICH ¥ MHOTOWICHA HA MHOTOWICH WHTEPAKTHBHBIX

100 CrnoxeHue, BRIYUTAHUE, YMHOXEHUE BbIOAHATE  pa3nokeHWe MHOrowieHa Ha | popM paboTel

MHOTOWICHOB MHOKHTEJIH, HCTIOJB3YS BBEIHECEHME | YUAlllUXCS:
MHOKHTEJS 32 CKOOKH M cIOCO0 TPYNIUPOBKH. | HHTEJUIEKTYaJILHbI

101 Koumponsnan paboma Ne 3. Pemate 3a/1auun Ha BBIYHCIICHHE, | X UTD,
«llapannenvnvie npamovier JTOKA3aTeIbCTBO M IOCTPOCHHE, CBSI3aHHBIC C | CTUMYJIUPYIOLINX

napauieJIbHBIMU MPSIMBIMH. MO03HABATENIbHYIO

102 PaznoxkxeHne ~ MHOTOWIEHOB  Ha BoimonHATe  pa3iokeHHe MHOroujeHa Ha | MOTHBALUIO
MHOHUTEIHN MHOHTEIH, HUCII0Ib3Ys BBIHECEHHE | IIKOJIbHHUKOB;

MHOYHTEJIS 38 CKOOKH U CIIOCO0 IPYNIUPOBKH. | AMIAKTHYECKOTO

103 Ananus K/p. Cymma YIJI0B dopMmynmupoBaTh M JI0Ka3bIBaTh TeopemMy o | T€aTpa, rae
TpeyrojibHuka.  BHemHue  yribl CYMME YIJIOB TPE€YroJbHUKA U €€ cieAcTBue o | HOJTYyHCHHBIC Ha
TPEYrOJbHUKA BHEIIHEM yIJl€ TPEYroJbHUKA; IPOBOAUTH | YPOKC 3HAHUA

KJIACCHU(DUKAITHIO TPEYTOJIBLHUKOB I10 yriiam OOBIrPBIBAIOTCS B

104 Paznoxxenune MHOTOYJICHOB Ha [IpumeHaTh neWCTBHS C MHOrowieHamu mpu | T€aTPajbHBIX

MHOKUTEIU pellieHnr pa3HOOOpa3HbIX 3ajady, B 4acTHocTH | [TOCTAHOBKAX;
NP PEIICHUH TEKCTOBBIX 3aJad C MOMOIIbIO JIMCKYCCHH,
ypaBHeHHﬁ KOTOPBIC Jar0T

105 Pasnoxenue MHOTOYWIECHOB Ha [IpuMeHSATh JEHCTBUSA € MHOrowIeHamMu mpu | YTalUMCH
MHOXHUTEIH pellleHnr pa3HoOOpa3HbIX 3a7ad, B 4yacTHOcTH | BOSMOXKHOCTh

IpU PELIEHUN TEKCTOBBIX 337ad C IMOMOIIBIO IPUOOPECTH OTIBIT
ypaBHEHUH BEIICHUA

106 Cymma  yrjoB TpEyroJjbHHUKA. Pemars  3agaun  Ha  BbluMcieHue — p | KOHCTPYKTHBHOTO
BHernHue yriel TpeyroJibHUKa JI0Ka3aTebCTBO, CBA3aHHBIE C Teopemoil o | AMaIord,

TPYMIIOBOH

CYMMC VyIJIOB TpPCYIrOJIbHUKA; COIIOCTABJIATH




IIOJIyYEHHBIH pEe3ylbTaT C YCIOBHUEM 3aJay;
aHAJIM3UPOBATH BO3MOKHBIE Cllydyau

paboThI WK
paboThI B apax,

107 A | Konmponvnaa paboma N 6 no 1 YMeTh pacmmpsATh ¥ 0000marh 3HaHUS O | KOTOPBIE y4ar
meme «Ilpouzeeoenue CIIOKEHUM,  BBIYUTAHUM, YMHOXKEHUM U | LIKOJILHHUKOB
MHO2041EH06) JIETICHUH MHOTOWICHOB; YMETh PACHIMPATh M | KOMaHIHOM

0000mmaTe, 3HAHMS O BBIHECEHMH O0OIIEro | paboTe u

MHOKHTEISI 32  CKOOKH,  TPYIIUPOBKHU | B3aUMOJIEHCTBUIO

claraeMsIx C ApYTUMH
JIETbMU;

108 r CooTHOIIEHNS MEXIY CTOPOHAMH U 1 @opMyIHpoBaTh M JIOKa3bIBATH TEOPEMY O
yIJIaMH TPEYroJIbHUKA. COOTHOILIEHUSAX MEXKIy CTOPOHAMHM M YrjamMu
Camocmoamenvnan paooma TPEYroJIbHUKA (mpsimoe " oOpatHoe
«Cymma yenoe mpey2oinbHuKay YTBEPKACHHUSI) U CIEJCTBUS U3 HEE

I'naBa V. ®opMyJibl COKPALIEHHOT0 YMHOKEHU I 19

109 A DopmyITbl COKpAILIEHHOTO 1 Jloka3piBaTh CIIPaBENIUBOCTh bopmyn myshared.
YMHOKEHHS: KBaJpaT CyYMMBI H COKpPAIIEHHOTO YMHOKCHHSI UHUIMHApOBaHue U | ru/slide/71
KBaJpaT pa3sHOCTHU oAAEpKKA 9754

HCCIIEI0BATENbCK

110 A Dopmysbl COKpAIIEHHOTO 1 Jloka3bIBaTh CIPaBEIMBOCTh Gopmyn | Oif IEATEIBHOCTH
YMHOJXXEHHUS: KBaapaT CYMMBI WU COKPaIIEHHOTO YMHOXKECHHUS IIKOJIbHUKOB B
KBaJpaT pa3HOCTU paMKax

111 r CooTHOLIEHHSI MEXAY CTOPOHAMH U 1 Pemate 3a/1aun Ha BBIYHCIICHHE, | PCATU3aliil UMHU
yIrilaMU TPEYrOJbHUKA JI0Ka3aTeIbCTBO U IOCTPOEHUE, CBsA3aHHbIe ¢ | MHIANBUyaJIbHbIX

COOTHOLIECHUSAMU MEXAY CTOpOHaMH U yriiamuy | 4 TPYIIIOBBIX
TPEYTroOJIbHUKA, opu HeoOXxoauMocTH | MCCIEI0BATCIILCK
MIPOBOJIUTH o X0y pemrenus | MX IIPOCKTOB, 9TO
JIOIIOJIHUTEIIBHBIE TIOCTPOEHUS; COIOCTaBJIATH | AaCT IIKOJBHUKAM
IIOJIyYEHHBIM PE3yabTaT C YCIOBHEM 3aJayu; | BOSMOXKHOCTh
AHAIM3UPOBATH BO3MOKHBIE CIIy4an npruodpecTH

112 A Dopmysbl COKpAIIICHHOTO 1 Jloka3bIBaTh CIPaBEUTMBOCTh ¢dopmyn | HaBbIK
YMHOXKEHMSA: KBaApar CyMMBl U COKpAILIEHHOIO YMHOXEHUsS, NMPUMEHATh UX B | CAMOCTOATCILHOT
kBazpar pasHoctu. Tecm «Keaopam npeoOpa3oBaHUAX  LEIbIX  BbIpakeHU B | O PCLICHHA
CYMMBblL U K6AOpam pa3nocmuy MHOTOYJIEHBI TEOPETUYCCKOH

113 r HepaBeHCTBO TpeyrojabHUKa 1 @opMynupoBaTh U JIOKa3blBaTh TEOPEMY O MpOOIEMBI, HABBIK

HCPAaBCHCTBC TPCYI'OJIbHUKA, PCIIAThL 3a/la4r Ha
BBIUUCIICHUC, OOKAa3aTCILCTBO M IIOCTPOCHHC,
CBsA3aHHBIC C COOTHOIICHHUAMU MCKOY

TCHEPUPOBAHUS U
odopMIIeHHS
COOCTBEHHBIX
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CTOpPOHAMM U yIjlaMU TPCYrOJIbHUKA.

HUACH, HaBBIK

114 DopMyiIbL COKpAIECHHOTO Jloka3biBaTh CIIPaBEUIMBOCTD bopMyn | yBaXKHUTEIBLHOTO
YMHOXEHUS: KBaJgpaT CyMMbl U COKpAIIEHHOTO YMHOXEHHS, NMPUMEHATh WX B | OTHOIIEHUS K
KBaJIpaT pa3HOCTU npeoOpa3oBaHUAX  IETBIX  BBIPAKEHUH B | YYKHUM UJEAM,
MHOTOYJICHBI 0(OpPMIIEHHBIM B
paboTax Apyrux
HCCIIeIOBaTEIICH,
HaBBIK
nyOJIMYHOTO
BBICTYIUJICHUS
nepen
ayIUTOpUEN,
apryMeHTHPOBaHU
s 1 OTCTauBaHUs
CBOEH TOYKH
3peHusl.
115 Dopmyiibl COKpAIIEHHOTO [Ipumensats ¢dopmynsl B npeoOpa3zoBaHUSIX
YMHOKEHHUS: KBaApaT CYMMBI H EJTBIX BBIPAKEHUH B MHOTOYJICHBI
KBaJpaT pa3HOCTH
116 HepaBeHnctBo TpeyronpHuKa Pematp 3a/1auun Ha BBIYHCIICHHE,
JI0Ka3aTelbCTBO U TOCTPOEHHUE, CBSI3aHHBIE C
COOTHOILEHUSIMH MEX1Yy CTOPOHAMHU U yIJIaMU
TPEYroJIbHUKa
117 @dopMmyna  pa3HOCTH  KBaJpaToB. Jloka3bIBaTh CIpaBeAJIMBOCTb bopmyin
Tecm «Paznocmos Keadpamoey COKpAIIIEHHOIO YMHOKEHUS
118 Koumponvnasn paboma Ne 4. Pematp 3a/1a4u Ha BBIYHCIICHUE,
«Cymma  yz2noe  mpeyzonbHuKay, JI0Ka3aTelIbCTBO U IOCTPOCHHUE, CBSI3aHHBIE C
«Coomnowenusn mexncoy TEOPEMON O CyMME YIJIOB TPEYroJbHUKA; C
cmoponamu u yenamu COOTHOILEHUSIMH MEX/1y CTOPOHAMHU U yIJIaMU
mpey2obHUKa» TPEYroJibHUKaA, npu HE00X0IMMOCTH
POBOJUTH 1o Xoay pereHus
JIOTIOJIHUTENIbHBIE TIOCTPOEHUS; COIMOCTABIATh
IIOJIyYEHHBIA PpE3yJIbTaT C YCIOBHUEM 3aJauH;
aHAJIM3UPOBATh BOBMOJKHBIE CITydau
119 dopmyna pa3HOCTH KBaJpaTOB Jloka3bIBaTh CIpaBeAIMBOCTb bopmyn
COKPAIIEHHOTO YMHOXKEHUS
120 dopmyna pa3HOCTH KBaJPaTOB Jloka3bIBaTh CIPaBEIIMBOCTb bopmyn




COKpAIIEHHOTO YMHOKEHHUS, NMPUMEHATh UX B
npeoOpa3oBaHUSX  IENBIX  BBIPAKCHHNA B
MHOTOYJIEHBI

121 Ananus K/p. [IpsimoyronbHbIE DopMynHpoBaTh W JOKa3bIBaThb TEOPEMBI O
TPEYrOJIbHUKH CBOMCTBAX IIPSAMOYIOJIbHBIX TPEYIOJBHHUKOB
(mpsiMOyTOJIBHBIA TpeyroJbHUK ¢ yriaom 30,
IIPU3HAKU paBeHCTBA IIPSIMOYT OJIBHBIX
TPEYroJIHLHUKOB)
122 dopmyra pa3HOCTH KBaJIpaTOB Jloka3bIBaTh CIPaBEUIMBOCTh bopmyn
COKpalIEHHOTO YMHOKEHHS, IPUMEHATh UX B
npeoOpa3oBaHUSX  LENBIX  BBIPAKEHUH B
MHOTOUJIEHBI
123 [IpssMOyroIBHBIE TPEYTONIBHUKH Pemrats 3a/1auu Ha BBIYKCIICHHE,
JI0Ka3aTelIbcTBO M IOCTPOEHUE, CBSI3aHHBIE C
TEOpEMaMu O CBOMCTBaxX IpPSMOYTOJIbHBIX
TPEYrOJIbHUKOB; COIOCTABJIATh IOJYYE€HHBIN
pe3yibTaT C YCIOBHEM 3aJa4yd; aHAJIU3HPOBATH
BO3MOJKHBIE CIIy4aH
124 dopmya pa3HOCTH KBaJIpaToOB Jloxa3biBaTh CIIPaBeUTMBOCTD dbopmyn | mpuBICYCHUE
COKpalIEHHOTO YMHOXEHUS, NPUMEHATh UX B | BHUMAHUS
npeoOpa3oBaHUSX  LENbIX  BBIPAKEHUH B | HIKOJIBHHUKOB K
MHOTOUJIEHBI LIEHHOCTHOMY
125 dopmyna pa3HOCTH KBAJIpaTOB Jloka3bIiBaTh CIPaBEUIMBOCTb dbopMyn | aclekry
COKpalIEHHOTO YMHO>KEHUS, MPUMEHATh WX B | M3y4aeMbIX Ha
npeoOpa3oBaHUsAX  [EIBIX  BBIPAKEHUH B | YPOKAaxX ABJICHUM,
MHOTOUJIEHBI OpraHusanus ux
126 [IpssiMoyronbHbIE TPEYroJIbHUKH. Pewatp 3a/1auu Ha BBIUMCIIEHHE, | PAOOTHI €
Tecmupoeanue «Ilpamoyzonvnoie JI0Ka3aTelIbCTBO W IMOCTPOEHME, CBA3aHHBIC ¢ | IIOJIy4aeMOii Ha
NPAMOY2071bHUKU) TEOpeMaMu O CBOMCTBax MPSAMOYTOJbHBIX | YPOKE COLMAIBHO
TPEYrOJBHUKOB; COIMOCTABJIATh TIOJYYCHHBIN | 3HAUUMOM
PE3YIBTAT C YCIOBHMEM 3a/a4d; aHAJIU3UPOBaTh | HH(pOpManuen —
BO3MOJKHBIE CIIy4au WHULIMMPOBAHUE
127 Konmpononasa paooma Ne 7 no YMeTb paciupsaTh 1 000011aTh 3HaHUS BbIBOAA | €€ o0cyxeHus,
meme: «Dopmynvl  COKPAULEHHO20 u npumeHeHuss OCY BBICKa3bIBAHUS
VYMHOMCCHUA) y4alUMUCS
128 [IpsamoyronpHbIe TPEYTOJILHUKH. Pemars 3aga4u Ha BBIYMCIIEHHE, | CBOCTO MHCHHA

Pemenue 3amau.

JAO0KAa3aTCJIbCTBO M TIOCTPOCHUC, CBA3AHHLBIC C

Io €€ IMoBonay,




TEOpEMaMU O CBOMCTBaxX HPSAMOYIOJIbHBIX
TPEYTOJIbHUKOB; COIOCTABJIATH MOJYyYEHHBIN

BBIPAOOTKHU
CBOErO K Hel

pe3yibTaT C YCIOBUEM 3aJa4yd; aHAJIU3UPOBATH | OTHOLIECHNUS,
BO3MOJKHBIE CIIy4au
129 AHanuz  KOHMpPONbHOU  pabomeoi. Hcnons3oBarh pa3iauyHble MpeoOpa3oBaHUs
[IpeobpazoBanue LIEJIOT0 LEJIBbIX BBIPAKECHUN IIPU PEIICHUM YpaBHEHUH,
BBIPAKEHUSI B MHOTOUJIEH JI0Ka3aTeJIbCTBE TOKIECCTB
130 [IpeobpazoBanue IEJIOTO Hcnonp3oBath pa3nuyHble  MpeoOpa3oBaHMUS
BBIPAKEHUSI B MHOTOUJIEH LEJIbIX BBIPAXEHUM NP PELIEHUH ypaBHEHUH,
JI0Ka3aTeJIbCTBE TOKIECCTB
131 PaccrosgHne OoT TOYKM 10O HPSIMOA. @OopMyIHpOBATH ONPEACICHUS] PACCTOSHUSA OT
Paccrosnne mMexnay napasuiebHbIMU TOYKM JO TMpSMOM, pacCTOSIHUS  MEXITY
PSIMBIMU napauIeIbHBIMU MPSIMBIMU
132 [IpeoGpa3zoBanue L[ETIOTO Hcnonb3oBath paznuuHble MpeoOpa3oBaHus | IPUBJIEUEHUE
BBIPA)KEHUSI B MHOTOUJIEH LEIbIX BBIPAKEHUH MPHU PEIICHUU YpaBHEHW, | BHUMAaHUS
JI0Ka3aTeJIbCTBE TOXKIECTB IIKOJIbHUKOB K
133 PaccTrosiHne OT TOYKM A0 MPSIMOM. Pemiats 3aJ1a49u Ha BBIYMCIICHHUE, | IEHHOCTHOMY
Paccrosnne Mexny napasuienbHbIMU JI0Ka3aTelIbCTBO M ITOCTPOEHHUE, CBS3AHHBIE C | ACIEKTY
IIPSIMBIMH paccTossHHEM MEXIY napajuieIbHBIMU | H3y4aeMbIX Ha
HPSMBIMH, TIPH HEOOXOMMOCTH MPOBOINTH IO | YPOKAX ABJIECHUM,
X0y pPELICHUs IONOJIHUTEIbHBIE TIOCTPOEHUS; | OPraHu3alus uX
CONOCTABIISATh  INOJYYCHHBIH  pe3ynbTar ¢ | paboThI ¢
YCIIOBHEM 33J1auy; aHAJIU3UPOBATh BOSMOXHBIE | IIOJIy4aeMOii Ha
cirydan YPOKE COLIMAIIBHO
134 [IpeobpazoBanue 1IEJIOTO Wcnosp30BaTh  pasavyHbIE  NPeoOpa3oBaHus | 3HAYUMOM
BBIPAKEHUS B MHOTOYJIEH. IIEJIBIX BBIPAXKEHUM NP PEIICHUH YpaBHEHWUi, | MHpOpManuei
Camocmoamenvnan paboma JIOKa3aTeNbCTBE TOKIECTB, B 3aJadax Ha | MHULIHUHUPOBAHHE
«@Dopmynwt COKPAu{eHHO20 JEMMMOCTh, B BBIYMCICHMM  3HAYEHWii | €€ 00CYKICHHS,
YMHOICEHUA) HEKOTOPBIX  BBIPAXEHUH  C  I[OMOUIbIO | BBICKAa3bIBAHUSA
KaJIbKYJATOPA YYalIuMHUCs
135 Paznoxenue MHOTOYJICHA Ha Jloka3bIBaTh CIPaBeIMBOCTh ¢dopmyn | CBOEro MHCHHSA
MHOKHTEIIH COKpAILIEHHOIO YMHOEHHUS, NMPUMEHATh UX B | I10 €€ IIOBOAY,
npeoOpa3oBaHUAX  LEJBbIX  BBIPRKEHUH B BBIPAOOTKH
MHOIOYWICHBI, a TakKkKe JJId pas3jIoKeHus | CBOCTO K HeH
MHOTOYJIEHOB Ha MHOKUTEJIH. OTHOLICHMS,
136 IlocTpoeHne TpeyroJbHHUKA MO TPEM Pematp 3amaun Ha MOCTpPOEHUE TPEYrOJbHUKA

CTOpPOHAM

o TpEeM CTOpOHAaM, IIpU HCO6XOI[I/IMOCTI/I




IPOBOJIUTH 1o Xoay pereHus
JIOTIOJIHUTEIIHHBIE TOCTPOCHHUS;
137 A Pasnoxenune MHOIO4JICHa Ha 1 Hcnonp3oBath pa3nuyHble MPeoOpa3oBaHUS
MHOKUTENH. Camocmoamenvnasn LEJIBIX BBIPAKCHUN IIPU PELICHUM YPaBHEHUH,
padoma «Dopmynvl COKpaujeHHO20 JI0Ka3aTelbCTBE TOXKAECTB, B 3a7adax Ha
YMHOMCEHUA) JNeTUMOCTh, B BBIYHACICHWW  3HAUYCHUH
HEKOTOPHIX  BBIPWKEHUH €  TOMOIIBIO
KaJIBKYJIATOpA
138 r [TocTpoeHne TpeyrojibHUKA MO TPEM 1 Pemate 3agaun Ha MOCTpPOEHHE TPEYTrOJbHUKA
CTOPOHAM. Camocmoamenvhas 0 TpeM CTOpOHAaM, NpH HEOOXOAMMOCTH
paboma «3a0auu na nocmpoenue» IPOBOJTUTH 1o X0y perteHus
JIOTIOJTHUTEIFHBIE TIOCTPOCHUS; COIMOCTABIIATh
TIOJTYYeHHBIN PE3YJIbTAT C YCIOBHEM 33Jaul
139 A Konmponsvnaa paooma Ne 8 no 1 Hcnonb3oBath paznuyHble MpeoOpa3oBaHus
meme «IlIpeobpazosanue uyenvix [ENBIX BBIPAKEHHUN TPHU PEIICHUN YpaBHEHHH,
8bIPadCEHUIL) JI0Ka3aTelbCTBE TOXJIECTB, B 3a7adax Ha
JNeTUMOCTh, B BBIYHACICHWW  3HAUYCHHM
HEKOTOPBIX  BBIPQXEHWH  C  IOMOIIBIO
KaJIbKYJIATOpa
I'naBa VI. Cuctembl JIMHEHBIX YPaBHEHHH 16 \
140 A Ananuz x/p. YpaBHEHHE C IBYMS 1 Onpenenarb, SBISETCS JIM Tapa YHUCEN | MPUBJICUYCHUE mathprofi.ru
HIEPEMEHHBIMH PEIICHHEM [JaHHOTO yPaBHEHHMS C JABYMs | BHUMaHHsA /kak_reshit_
MEePEeMEHHBIMHU; HaxXOJUTh MyTEM Iepedopa | MKOJbHUKOB K sistemu_...
Le/ble PELICHUs JIMHEHHOro YypaBHEHMs C | LEHHOCTHOMY
JIBYMs1 IEpEMEHHBIMHU acIeKTy
141 r ITocTpoenue TpeyroiabHUKA MO TPEM 1 Pemath 3amaun Ha mMocTpoeHUE TPEYroJibHUKA | M3y4aeMbIX Ha
CTOpPOHaM 0 TpPEeM CTOpPOHAaM, MpPU HEOOXOJIMMOCTH | YPOKaX SBICHUH,
POBOJIUTH 1o Xoay peleHus | OpraHu3aLus ux
JIOTIOJIHUTENIbHBIE MOCTPOCHHUS; COIOCTABIATH | PAOOTHI €
HOJYYCHHBIH PE3yJbTaT C YCIOBHEM 3aJay; | OJy4acMOM Ha
UCCIIeI0BaTh BO3MOKHBIE ClIyyau YPOKE COLIMAIbHO
142 A JluneliHOE€ ypaBHEHHME C JBYMs 1 [puBosMTs TPUMEPHI PEUICHHS yPaBHEHUI C | 3HAYUMOM
IIEPEMEHHBIMHU JBYMsl IIEPEMEHHBIMHM; KOHCTPYMpPOBaTb uH(bopmanuei —
SKBUBAIICHTHBIC pEUEBHIC BBICKA3pIBaHUs ¢ | 1 ALMHPOBAHNC
UCIIO0JIb30BaHUEM anreOpanvyeckoro | ©° obeyxaeHus,
TeOMETPUUECKOTO SI3bIKOB BBICKA3BIBAHIA
143 I Oo6o06uieHne 1o TeEME 1 Pematp 3a/1a4u Ha BBIYHMCICHNE, | 0 o AMHICH



http://mathprofi.ru/kak_reshit_sistemu_uravnenii.html
http://mathprofi.ru/kak_reshit_sistemu_uravnenii.html
http://mathprofi.ru/kak_reshit_sistemu_uravnenii.html

«IIpAMOYrOJIBHBIE TPEYTOJIbHUKI

JIOKa3aTeNbCTBO U IIOCTPOCHME, CBSA3aHHBIEC C
TEOpEMaMu O CBOMCTBax IPSMOYIOJIbHBIX

CBOCIr0O MHCHU
10 €€ MOBOJY,

TPEYrOJBLHUKOB; COIMOCTABJIATh TOJYYCHHBIN | BRIPAOOTKU
pe3yabTAT C YCIOBHEM 33/1a4M; aHAJTM3UPOBATH | CBOETO K HEel
BO3MOYKHBIE CITydan OTHOIICHUS;
144 I'padux nmHEHHOTO YypaBHEHHSA C Crpouts rpaduk ypaBHeHHs ax+by=cC, ede a0
JBYMSI MIEPEMEHHBIMH. Tecm utu  b#0
«/luneitnvie ypasnenusa c¢ 06ymsa
NnepPeMeHHbIMU U UX CUCHIEMbLY
145 I'padux nuHEHHOTO YypaBHEHHUS C PewaTb ® WCCNeA0BaTh ypaBHeHHs Ha | HCIOJIb30BAHUE
JBYMSI IIEPEMEHHBIMU OCHOBE (byHKIHMOHATEHO-TpaduHeckux | BOCTHTATEIBHBIX
Tpe/CTaBleHN ypaBHEeHU i BOSMOKHOCTEH
146 Koumponvnaa paboma Ne 5 no Pemats 3a7a4u Ha BBIUHCIICHHE, | COACPKAHNA
memam «Paccmoanue om mouku JI0Ka3aTelbCTBO U TIOCTPOCHHUE, CBS3aHHBIE C y4ebmoro
00 npamounyn, «llpamoyzonvusie TeOpeMaMH O CBOWCTBaX IMPSIMOYTOJbHBIX | NPCAMETa TEpe3
mpey2onbHUKuY, «3a0auu  Ha TPeyroIbHHKOB, C  PACCTOSHHEM  Mexmy | HPoMOHCTPALHIo
nocmpoenue» napayIeIbHBIMU TIPSIMBIMH, npu | ACTAM MTPUMEPOB
HEOOXOIMMOCTH MPOBOAHTH MO XOIy pemnerus | O 1bc1CTBCHHOrO,
JIOTIONTHATEBHBIC MOCTPOCHHS; COMOCTABIATE | | PARAAHCKOTO
TOJTydeHHbIl PEe3y/IbTaT C yCIOBHeM 3ajaum; | HOBCACHNA,
AHAIIN3MPOBATH BO3MOXKHBIC CITydaH, B 3ajgauax | [P OABMCHIA
Ha T[IOCTPOCHHE HCCIEI0BAaTh BO3MOXKHbBIE 4e0BEKOIO0NS 1
coTygan. JI0OpOCepPACUHOCT
147 Cucrema ypaBHGHHH C  JIByMS Pemath rpadUuecKuM CIOCOGOM —CHCTEMSI | uepes noabop
MePEeMEHHbBIMHU. PaBHOCHIIBHOCTD JMHEHHBIX YPAaBHEHUH C ABYMS IEpEMEHHbBIMU COOTBCTCTBYIOIIH
cHCTeM X TEKCTOB IS
148 Ananuz x/p. TloBropenue. Ilpuznaku OOBACHATD W3Yy4YCHHbIE MOHATUSA, ;Zem}lgl;;aﬂaq o
)
paBeHCTBa TPEYTOJILHUKOB. dbopMynupoBaTb U JOKa3bIBaThb HU3YyUEHHBIC HPOGIIEMHEIX

PaBHOOEIpeHHBI TPEYroJIbHUK

TEOPEMBbI; UCII0JIb30BaTh U3YYEHHBIH MaTepua
OpU  pellleHuH 33Jad  Ha  BBIYUCICHHE,
JI0Ka3aTeIbCTBO u MIOCTPOEHHE, npu
HE00XOIMMOCTH MPOBOAUTH MO XOAY pEIIeHUs
JIOTIOJTHUTEJIbHBIE TTOCTPOCHUS; COINOCTABIATH
NIOJIyYEHHBIM pEe3yNbTaT C YCIOBHEM 3aJauH;
aHaJIM3UPOBATh BO3MOJKHBIE CIIydaH, B 3ajjauax
Ha IIOCTPOCHHME MHCCIEN0BATH BO3MOXKHBIE
cllyyau

CUTYyalMi 1y
00CyXJIeHUS B
KJacce;




149 Cucremsl JIBYX JMHENHBIX [IpumeHsATh CcHOCOO MOJCTAHOBKU U CIOCOO
YPaBHEHUHN C JBYMs MEPEMEHHBIMU; CIIOXEHMSI TPU pEIIEHUU CUCTEM JIMHEHHBIX
pelienue IIOJCTAHOBKOM u YPaBHEHUH C ABYMs IIEPEMEHHBIMU
CIIOKEHUEM

150 Cucremsl JIBYX JMHENHBIX [IpumeHsATh CcHOCOO MOJCTAHOBKUA M CIOCOO
YpaBHEHUN C JIByMsI IIEPEMEHHBIMY; CIIOXEHMSI TPU pEIIEHUU CUCTEM JIMHEHHBIX
pelienue IIOJCTAHOBKOM u YpaBHEHUH C ABYMsI IEPEMEHHBIMU
CII0OKEHHEM

151 [ToBTOpEHME. [TapannensHbie OOBICHATD HU3y4YECHHbIE MOHATHS, | UCTI0JIb30BAHUE
MpsiMble dopMynupoBaTh M JOKa3blBaThb HW3YYEHHBIE | BOCIMTATEIbHBIX

TEOPEMBI; UCIIOJIB30BATh U3YYEHHBIM MaTepHal | BO3MOXKHOCTEN
OpU  pelIeHud 3a7ad Ha  BBIYMCIICHHE, | COJAEPIKAHUS
JI0Ka3aTelIbCTBO u MIOCTPOEHHUE, npu | yueOHOTO
HEO0OXOIMMOCTH TPOBOJUTH MO XOJY PELIEHUs | MpeaMeTa yepes
JOTIOTHUTEJIbHBIE TOCTPOEHUSI; COMOCTABIISITH | IEMOHCTPAIUIO
MOJIyYE€HHBIM pe3ylbTaT C YCJIOBHEM 3aauu; | JETSIM IPHUMEPOB
aHAJIM3UPOBATH BO3MOXKHbBIE CITy4aH, B 3aJla4ax | OTBETCTBEHHOTO,
Ha TIOCTPOEHHE MCCIEA0BATh BO3MOXHBIE | FPAXKIAHCKOTO
cirydan MIOBE/ICHNU,

152 Cucrembl JIBYX JIMHEMHBIX [IpumeHaTh crmoco0 TOJCTAaHOBKH M CHOCOO | MPOSBICHUS
YPaBHEHHI C JByMs IICPEMEHHBIMH; CIIOXKCHHS TPH PEIICHHU CUCTEM JIMHEHHBIX | YEJTOBEKONIOOUS U
pelieHne MO ICTAHOBKOM U YPaBHEHUN C ABYMS IEPEMEHHBIMU 100poCcepAEYHOCT
CJIOKEHUEM H, yepes3 nojaoop

153 [ToBTOopenue. COOTHOIIECHUSI MEXKITY OOBACHATD H3y4YCHHBIC MOHATUSA, | COOTBETCTBYIOIIN
CTOPOHAMH U YIJIAMU TPEYTOJIbHHKA. (GopMynupoBaTe M JOKa3bIBaThb H3y4YCHHbIC | X TEKCTOB AJIS

TEOPEMBI; UCIIOJIb30BaTh U3YYEHHBIM Marepual | YTCHU, 3a/1a4 1
OpU  PEIICHUWU 3a7ad Ha  BBIYMCIICHHE, | PCLICHUs,
JI0Ka3aTeJIbCTBO u IIOCTPOEHHUE, npu | IpoOJIEMHBIX
HEO0OXOIMMOCTH MPOBOAUTH M0 XOAY PEUICHUS CHUTYalMi IS
JIOTIOJIHUTEIIbHBIE TIOCTPOEHHUS; COIOCTABJIATH | OOCYKIEHUS B
IIOJIyYEHHBIM pEe3yNbTaT C YCJIOBHMEM 3ajauu; | Kjlacce;
aHAJIM3UPOBATh BO3MOXHBIE ClIydau, B 3a/a4ax

Ha IIOCTPOCHHME MCCIEN0BATH BO3MOXKHBIE

ciydan

154 Cucremsl JBYX JMHENHBIX [IpumeHsATh cnoco0 MOJCTAHOBKU M CIIOCOO
YPaBHEHUHN C JOBYMs NEPEMEHHBIMU; CIIOXKEHMSI TIPU PEIICHUU CUCTEM JIMHEHHBIX
pelieHne 10JICTAHOBKOM u YPaBHEHUH C ABYMS IEPEMEHHBIMU




CIIOKEHHUEM. Camocmoamenvnasn
paooma «Pewenue cucmem
YPAGHEHUIL»
155 Cucremsl JBYX JIMHEHUHBIX [IpumeHsATh CcHOCOO MOJCTAHOBKU U CIOCOO
YpaBHEHUN C JIByMsI IIEPEMEHHBIMY; CIIOXEHMSI TPU pEIIEHUU CUCTEM JIMHEHHBIX
pelienue IIOJCTAHOBKOM u YpaBHEHUH C ABYMsI IEPEMEHHBIMU
CII0KEHHEM
156 [loBTOopenne mno Tteme «3ajgaud Ha Hcnonb3oBarh W3yuyeHHBIM Marepual NpU | OpraHu3alus
IIOCTPOCHUE» pelieHun 3aa4 Ha BbIUKCIIEHHE, | e CcTBa
JI0Ka3aTeJIbCTBO u MIOCTPOEHHUE, NpY | MOTUBUPOBAHHBIX
HEO0OXOMMOCTH MPOBOAUTH [0 XOAY PELIECHUS | U APYAUPOBAHHBIX
JOTIOJTHUTEJIbHBIE TOCTPOEHUS; COIMOCTABIIAThH | yYAIIMXCS HaJ UX
MOJIyYEHHBIH pe3ylbTaT C YCIOBHUEM 3a/lauM; | HEYCIIEBaIOLIUMU
aHAJIM3UPOBATh BO3MOXKHbBIE CITydaH, B 3aJladax | OJHOKJIACCHUKAM
Ha TIOCTPOEHHE HCCIEeA0BAaTh BO3MOXHBIE | U, JAIOIIETO
ciydau IIKOJIbHAKAM
157 Cucremsl JIBYX JIMHENHBIX [IpumeHsaTh cnoco® MOJACTAHOBKM U CIOCOO | COIUAILHO myshared.
YpaBHEHHI C JBYMS TIEPEMECHHBIMU; CIIOKEHHUSI TIPU PEIICHHH CHCTEM JIMHEWHBIX | 3HAYMMBIH ombIT | ru/slide/24
pelienre MOJICTAHOBKOM u YpaBHEHUH € ABYMsI IEPEMEHHBIMU coTpynHuuectBa | 0284
CJIOKEHUEM Y B3aMMHOH
158 [ToBTOpEHME. 3amaun Ha OOBICHATD WM3yYCHHBIC MOHATUS, | TOMOUIN;
MTOCTPOEHHUE. dbopMynupoBaTh U JOKa3bIBaThb H3YyUEHHBIE
TEOPEMBI; UCIIOJIb30BaTh U3YUYEHHBIN MaTepual
OpU  pelIeHud 3a7ad Ha  BBIUUCIICHHE,
JI0Ka3aTeNIbCTBO u MIOCTPOECHHUE, npu
HEO0OXOIMMOCTH MPOBOAUTD MO0 XOAY PEUICHUS
JOTIOTHUTEJIbHBIE TOCTPOCHUS; COIMOCTABIATH
MOJIyYEHHBI pe3ylbTaT C YCIOBHUEM 3aJayu;
aHAJIM3UPOBATh BO3MOXKHbBIE CITy4au, B 3a/la4ax
HAa T[IOCTPOCHHE HCCIEIOBAaTh BO3MOXKHBIC
clydau
159 CucreMsl JIBYX JIMHEWHBIX [IpuMeHsTh croco® TOJCTAHOBKHM M CIIOCOO
YpaBHEHUH C ABYMsI MEPEMEHHBIMU; CIIO)KEHUSI TIPU PELICHUH CHCTEM JIMHEeHHBIX
pelieHne MIOJICTAHOBKOM " yYpaBHEHUH C IByMs MTepEeMEHHBIMU
CIIOKEHUEM
160 Pemenune TEKCTOBBIX 3aja4 Pemate TekcTOBBIE 3alaud, MCIOJB3YySd B

anreOpandeckuM crnocobom

KadyCCTBC anre6pa1/1qec1<oﬁ MOJCIIN  CHUCTCMY
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YPaBHEHUI; HWHTEPIPETUPOBATh  PE3YNbTAT,
I0JIYYEHHBIN [TPU PEIIEHUH CUCTEMBbI
161 r IToBTOpEHME. 3anauu Ha OOBACHATD H3y4YCHHBIC MOHATUSA,
IIOCTPOEHHUE. dopMynupoBaTh ¥ JOKa3bIBaTh H3y4CHHBIC
TEOPEMBI; UCII0JIb30BaTh U3YUYEHHBIN MaTepual
OpU  pElIeHWH 3a7ad Ha  BBIUMCIICHHUE,
JI0Ka3aTeJIbCTBO u IIOCTPOEHHUE, npu
HEO0OXOJMMOCTH MPOBOAUTH 10 XOAY PELICHUS
JIOTIOTHUTEJIbHBIE TOCTPOEHUS; COIOCTABIIATH
MOJIyYEHHBIH pe3ylbTaT C YCIOBHUEM 3aJayu;
aHAJIM3UPOBATh BO3MOXHBIE CITyyaH, B 3a/1a4ax
Ha T[IOCTPOEHHME MHCCIEI0BATh BO3MOXHbBIE
ciydau
162 A | Konmponsnaa paooma Ne 9 no Pemath TeKCTOBBIE 3alaud, HCIOJB3Ys B | MOOYXKICHHE myshared.
meme: «Pewenue cucmem KayecTBE ajreOpandecKkol MOJENH CHUCTEMY | IIKOJBHUKOB ru/slide/24
JIUHEIIHBIX YPAGHEHUIL) ypaBHEHHIi; HMHTEPIPETHPOBATh pPE3yJbTaT, | COONIOATh HA 0284
MIOJTYYEHHBIH NPU pEeIIeHUH CUCTEMBI ypoke
163 r HToroBasi KOHTpoJibHasi padoTa 00LIEeNPUHSATHIE
164 A Ananuz x/p PelmeHne TEKCTOBBIX Pemate TeKCTOBBIE 3ajaud, WCIOJNB3Yys B | HOPMBI
3a/a4 aareOpanyeckuM crocooom KayecTBe anredpandyeckol MoJenu CUcTeMy | NOBEACHHA,
YpaBHEHUH; HWHTEPIPETUPOBATh  pe3yabTar, | IpaBuiIa o0mmenus
MOJTYYECHHBIN TP PEIICHUN CUCTEMBI CO CTapuIMMu
165 A Pemenue TEKCTOBBIX 3a1a4 VMeTh pacmmpaTh M 00600maTe 3HaHMA o | (YIHTSISIMH) U
anredpanvdeckumM crocoOom. pPELIEHHH CUCTEM JIMHEHHBIX ypaBHEHHH | CBCPCTHUKAMU
rpaduIecKuM METOJO0M, METOJIOM (LIKOJIbHUKAMM),
MOJCTAaHOBKH,  METOJOM  ajreOpandeckoro | IPHUHIIMIIBI
CJIOKEHUS y4eOHO
166 r Ananusz k/p JUCLUIIMHBL U
MoBTOpeHne caMOOpraHu3aluu
167 A IToBTOpenue no teme «BblpaxkeHus, VMETh HaxXOJUTh 3HAYEHUE ANreOpandeckoro |
TOKJIECTBA, ypaBHEHUs. DYHKIIUN BBIPQKEHUS  NPU  33JaHHBIX  3HAYEHUSX
HNEpEMEHHON  pallMOHAIBHBIM  CHOCOOOM;
OTPENENATh 3HAUEHUS IIEPEMEHHBIX, IpHU
KOTOPBIX UMEET CMBICII BEIPAKEHUE
168 A IToBTOpenue mo teme «BwlipaskeHus, 3HaTh Marepuai, U3y4eHHBIH B Kypce aireOpbl

TOXACCTBA, YPAaBHCHUA. CDYHKI_II/II/I»

7 Kj1acCa; YMCTb IIPUMCHATH TIOJYYCHHBIC
3HAHUS HA MMPAKTHUKE




169 r Oboowarowguit ypox 3HaTh MaTepual, W3Y4YeHHBIH B  Kypce
reomMeTpuu 7 Kjacca; yMETb IIPUMEHAThb
MOJIYYCHHBIC 3HAHUS HA IMPAKTHUKC
170 A IToBTOpEHME. Belinonnenue 1 3HaTh MaTepuall, U3Y4EHHBIN B Kypce aiareopbl
ynpamHeHm‘/’I Ha pa3HbIC TCMbI 7 Kj1acCa; YMCTb IIPUMCHATH IIOJYYCHHBIC
3HAHUS Ha ITPAKTHUKE
OpraHmn3anus
medcrna
MOTHUBHUPOBAHHBIX
U DpYAUPOBAHHBIX
ydamuxcesa Haa uX
HEYCHEBAIOMINMHA
OTHOKJIACCHUKAM
H, Jaromero
HIKOJIbHUKaM
COUaJIbHO
3HAYUMBINA OTIBIT
COTPYJHHAYECTBA
Y B3aUMHOM
MMOMOIIIH;
8 kiaace
O603n HaumenoBaHue Yacel XapakTepucTuka HesareabHocts | Ucmoan | Ilpu
Ne | auenn pa3jejia u TeM yueOH OCHOBHBIX BHA0B /eSTEJbHOCTH YUYHUTEJA € 30BaHHMe | Me4a
ypo € oro 00yuaromuxcs y4eTom 0P | nme
Ka | JUCUH .
BpeMe pabouei
IUIUH
. HH NPOrpamMmMabl
BOCIIUTAHUSA
1 A IToBTOpenue. BripaxxeHus. 1 Ynpomars  BBIpaXXEHHUS,  JIOKa3bIBaTh | yCTAHOBIICHUE
ToxnecTBa. YpaBHEHUs TOXJECTBA, PEIIaTh YPaBHEHUS JIOBEPUTEIBHBIX
2 A [ToBTrOopenue. OyHKINH. 1 YropomaTe  BBIpOKEHHs, COJEpIKallue | OTHOLIECHUN




Crenens ¢ HaTypaJIbHBIM
NOKa3aTeJIeM

CTCIICHDb C HATYPAJIbHBIM ITOKA3aTCJICM

[ToBTropenune. HauanbHbie
F€OMETPUYECKUE CBEICHMUS.
TpeyroabHUKH.

Pacno3znaBate mnpocreiimme (uUrypbl Ha
yepTexax, peuiaTh 3aJadyd, CBSI3AHHbBIE C
npocTedmnmMu purypamu

IToBTOpEeHne. MHOTOUJICHBI.
PopmyIibl COKpAIEHHOTO
YMHOKEHUS

BrImonHaTh neficTBUS HAI
MHOT'OUYJIEHAMHU, PUMEHSTH (DOPMYIIBI
COKpAIIEHHOTIO YMHOKEHUS

MEXTY
YUHUTETIEM H €TO
YYCHHUKAMH,
CIIOCOOCTBYIOII]
ux
MTO3UTUBHOMY
BOCTIPHSITHIO
YYaITAMHUCS
TpeOOBaHUN U

[ToBTopenne. COOTHOIICHUS Pematp 3a7a44  Ha BBIYMCIEHMS, | IPOCBKO yuuTens,
MEXIy CTOPOHAMH H yTIIaMH JI0Ka3aTeNIbCTBO, CBSI3aHHBIC C | IPUBJICYCHUIO
TpEyTOJIbHUKA COOTHOIIICHUSIMH MEXKJy CTOpPOHAMHM U | X BHHUMAaHMS K
yIJIaMH TPEYTOJIbHUKA o0cyx)maeMoi
Ha ypoke
uHpopMarmu,
aKTUBM3AIUU UX
MO3HABATEIbHOMN
JIeSITEeIbHOCTH;
IToBTOpenue. Cuctemsl Pemats cucteMsbl JTMHEWHBIX YPABHEHUM.
JIMHEWHBIX YpaBHEHUI. Hcnonb3oBaTh  pa3iuyHble  MPUEMBI no0yXICHHUE
NPOBEPKHU TPABWIBHOCTH BBITIONHSIEMBIX | [IKOTBHUKOB
3aIaHMHIA. coOJIro1aTh Ha
Panmonanbabpie apodu U X dopmynupoBaTh  OCHOBHOE  CBOMCTBO | YPOKC OcnoBHoe
CBOMCTBA. BXOAHOM KOHTPOJIb. PALMOHAIBHON APOOU M IPUMEHSTH ero | OOMEHPHHATBIE | cpojicTBO
11 ipeoOpa3oBaHus Ipooeii HOPMbI apoou.
MOBEICHMS, TosmecTs
paBUIIa 0
oOLIeHus co
CTapUIUMHU
OOBSICHATb, ~ 4TO  TaKOE  JIOMAHasl, | (yquTeIsaMu) U
MHOTOYTOTbHUKA MHOTOYTOJIBHHK, €r0 BEPLIMHBI, CMEXKHBIC | cBepCTHHKAME

CTOPOHBI, AHWAIrOHAJIH, I/I306pa)KaTB )4
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pacmo3HaBaTh  MHOTOYTOJBHUKMA  Ha
YepTekax IMOKa3bhIBaTh AJIEMEHTHI MHOTO
YTOJIbHUKA, €ro  BHYTPCHHIOIO U
BHEIIHIOIO 00JIaCTH

Pauvonansubsle  apobu U

CBOWCTBA

ux

dopmymupoBaTh OCHOBHOE  CBOMCTBO
parMoHAILHON NpoOM W TPUMEHSTH €ro
1151 IpeoOpaszoBaHus 1poOeii.

10

MHOFOYI‘OJIBHI/IKI/I

dopmynupoBaTh OIIpElIECIICHUE
BBIITYKJIOT'O MHOT'OYTOJIbHUKA;
M300paXkaTh U Pacro3HABATH BBIMYKIIbIE U
HEBBIITYKJIbIE MHOT'OYT' OJIbHUKH;
dbopmynupoBaTh U JIOKA3bIBATh
YTBEPKJIECHUSA O CYMME YTIJIOB BBIIYKIIOTO
MHOTOYTOJIbHUKA U CYMME€ €r0 BHEILIHHUX
YIII0B

11

PanmonanrnHbIe
CBOMCTBa

apodu

nx

dopmynupoBaTh OCHOBHOE  CBOMCTBO
paloHANIBHON NIPOOM U TPUMEHSTH €ro
JU1sl IpeoOpas3oBaHus IpoOeii.

(ILIKOJIbHUKAMM ),
TIPUHIIUTIBI
y4eOHOM
JTUCLUIUIUHBI U
caMOOpraHu3aill
uu;

>

3akpenJieH
He _yMeHuu

coxpamar
b JIPOOb.

12

PanmonaneHble  ApoOU U

CBOICTBA.

nx

dopmynupoBaTh OCHOBHOE  CBOKCTBO
paloHANIBHON NIPOOM W TPUMEHSTH €ro
JU1sl IpeoOpa3oBaHus IPoOei.

13

[TapannenorpaMm u Tpaneuus

dopmynUpoOBaThH OIPEACIECHUS
napajuiesorpamma, Tparenuu,
paBHOOENPEHHOW W MPSMOYTOJIBHOU
Tpamenuii, u300pakaTb M pPacro3HaBaTh
3TH YETHIPEXYTONBHUKHU; (HOPMYITUPOBATH
U JIOKa3blBaTh yTBEPXKIEHUS 00 HuX
CBOWCTBAaX W IPHU3HAKAX; PElIaTh 3aJa4yu
Ha BBIUMCIIEHUE, JIOKa3aTeIbCTBO U
MIOCTPOEHHUE, CBS3AHHBIC C 3TUMHU BHUIAMU
YETBIPEXYTOJIbHUKOB

14

PanrionanibHbie IpoOH U UX

BBINOIHATE CII0KE€HUE U BLIYUTAHUE

MIPUBJICUCHUE
BHUMAaHUS
IIKOJIBHUKOB K
[IECHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHUM,
OpTaHMU3aIUs UX
paboThI €
MOJy4yaeMoOu Ha

ypoKe
COLIMAJILHO
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CBOUCTBA

palMoHaIbHBIX Ipo0Oei

15

[TapannenorpamMm u Tpanenus

DopmynIupoBaTh
napasuleIorpaMma, Tpanenuu,
paBHOOEIPEHHOW W MPSAMOYTOJIbHOU
Tpamnenuii, u300paxkaTb M pacro3HaBaTh
9TH YETBIPEXYTOIBHUKH; POPMYIHPOBATH
U JIOKa3blBaTh YTBEPXKIEHUS 00 UX
CBOICTBax M MpHU3HAKaX; peliarh 3aJayu
Ha BBIYMCJIEHHE, [I0KA3aTeJIbCTBO U
NOCTPOEHHE, CBSI3aHHbIE C ITUMU BUIAMU
YEeThIPEXYTOJIBHUKOB

OIpeIeIICHUS

16

CyMMma u pa3HOCTb Japo0eit

BBITOIHATE CIIOKEHUE U BEIYUTAHUE
palMoHAIBHBIX IpOoOeH

3HAYUMOU
uH(popmarmein —
MHULMUPOBAHUE
ee 00CyXaeHus,
BbICKa3bIBaHUS
yUYaluMHUcs
CBOET0 MHEHUS
10 €€ MOBOAY,
BbIPa0OTKHU
CBOEIO K He
OTHOIICHHUS;

3akpenieH
ue_yMeHuil

CKJaabIBa
Th )/

BbIUUTATHL
oou c
OIMHAKOB
bIMH
3HamMeHare
JAsAMH

17

CymMa u pa3HOCTh Jipodei

BEBITOIHATE ClI0KEHUE U BEIYUTAHNUE
palMoOHAIBHBIX Ip0o0eH

18

[TapannenorpamMmm u Tpamnenus

DopMyIIUPOBATH
napajuieaorpamMmma, Tparenuu,
paBHOOENPEHHOW W MPSMOYTOJIBHOU
Tparneuui, u300paxkatb M pPacro3HaBaTh
3TU YETBIPEXYTOIbHUKH; (POPMYIUPOBATH
M JI0Ka3blBaTh yTBEPXKIAEHUS 00 UX
CBOMCTBAaxX M IIPU3HAKAX; PEIIATh 3aJa4d
Ha BBIYMCIICHHE, JOKAa3aTelbCTBO U
IIOCTPOEHHE, CBSI3aHHBIE C YTUMU BUIAMU
YETBIPEXYTOJIbHUKOB

OIPEICIICHUS

NpUMEHEHHE Ha
ypOoKe
UHTEPAKTHUBHBIX
dbopm paboThI
YUAITXCS
UHTEIJUICKTYaIbH
BIX WP,
CTHMYJTHP Y FOIIIH
X
MO3HABATEIbHY
10 MOTHBAIIHIO
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19 CyMMma u pa3HOCTb Jpo0eit BbINOMHATH ClI0OXKEHNE U BHIYUTAHUE IIKOJIbHUKOB,; 3akpen.en
palMOHAILHBIX ApOOeii JIHUIAKTHIECKOro | o ieiii
NpUuBOAUT
TeaTpa, Te b ApOOH_K
IIOJIYYCHHBIC HA | o0uiemy
YPOKE 3HaAHUSA SHAMEHATE
JII0
OOBITpBIBAIOTCA [~
20 [lapannenorpamm u Tpaneuus dopmynupoBaTh OTpeIeIeHHUS
B TE€ATPABHBIX
napasuieJorpaMma, TpamneIum,
. . | MOCTaHOBKaX;
paBHOOCIPEHHOW W MPSIMOYTOJIBHOU N
B JTUCKYCCHUH,
Tparenui, u300pakaTb W pacro3HaBaTh
. KOTOpPBIE JAfOT
3TH YETHIPEXYTOIBHUKH; (POPMYIHPOBATH P
W JIOKa3blBaTh yTBEPXKICHUS 00 UX
g BO3MOKHOCTD
CBOMCTBax M NpH3HAKaX; pellaTh 3aJauyu
npuoOpecTH
Ha BBIYHCJIICHHWE, JIOKa3aTeIbCTBO U
OTIBIT BEACHUS
TIOCTPOCHHE, CBSI3aHHBIC C STUMHU BUJAMU
. KOHCTPYKTHBHOT
YeTBIPEXYTOTLHUKOB
O Majora;
rPYHIIOBOM
paboTHI WU
paboTHI B Mapax,
KOTOpBIEC y4aT
IIKOJIbHUKOB
KOMaHIHOH
pabote u
B3aUMOJICICTBU
10 C IPYTUMHU
JIEThMU;
21 CymMa u pa3HOCTh Jipodei BEITIONTHATH CIIOKEHNUE U BHIYUTAHUE
palMoHaIbHBIX ApPo0eit
” WCIIOJIb30BaHUE
22 Hcnonbp30BaTh  pa3ivyuHble  MTPUEMBI
BOCIIUTATEIIbHBI
. MIPOBEPKH TMPABUILHOCTH BBITIOHIEMBIX
CymMa u pa3HOCTh JIpodei . X
3aJIaHUH. Kputnuecku OIICHUBATh .
. BO3MOKHOCTEH
MOJIYICHHBIH  OTBET,  OCYHIECTBIISITh



http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/
http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/
http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/
http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/
http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/
http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/
http://school-collection.edu.ru/catalog/res/ae485c49-694a-4935-990a-d44f03d7cf6f/view/

CaMOKOHTPOJIb, IPOBEPSISI OTBET

23

[Tapannenorpamm u Tpaneuus

DopMyIIUPOBATH OIlpeAeIICHUs
napajiesIorpamMmma, Tpaneuny,
paBHOOEIPEHHOM W MPSAMOYTOJIbHOU
Tpamnenuii, u300paxkaTb M pacro3HaBaTh
9TH YETBIPEXYTOIBHUKH; POPMYIHPOBATH
U JIOKa3blBaTh YTBEPXKIEHUS 00 UX
CBOMCTBAaxX M IPHU3HAKAX; PElIaTh 3aJa4u
Ha BBIYMCIIEHUE, JOKAa3aTelbCTBO U
NIOCTPOEHHUE, CBSI3aHHBIE C ’TUMU BUIAMU
YETBIPEXYTOJIBHUKOB

24

Konmponvuas paboma Ne 1 no
aneebpe «Payuonanvhnuvie
opoou»

BBITOIHATE CIIOKEHUE U BEIYUTAHUE
palMoHAIBHBIX IpOoOeH

25

[TapannenorpamMmm u Tpaneuus

DopMyIUPOBATH ONpeIeNICHHUS
rapajuiesorpamma, Tparenuu,
paBHOOEIPEHHOH W MPSIMOYTOJIbHOM
Tpamnenuii, u300pakaTb M pacro3HaBaTh
9TH YETHIPEXYTOIBHUKH; POPMYIHPOBATH
U JIOKa3blBaTh yTBEPXKIEHUS 00 HX
CBOMCTBAaxX M IPU3HAKAX; pellaTh 3aJadu
Ha BBIUMCIICHUE, JIOKa3aTeIbCTBO U
IIOCTPOEHHUE, CBS3aHHBIC C 3TUMHU BUIAMU
YETBIPEXYTOJIBHUKOB

CoJlep KaHMs
y4ueOHOro
peaIMeTa yepe3
JIEMOHCTPAIIHTO
JETSIM
IPUMEPOB
OTBETCTBEHHOTIO,
TPaXKIaHCKOTO
[TOBECHMUS,
TIPOSIBJICHHUSI
YeJIOBEKOJIFOOHS
"
T00pocepaeIHO
CTH, 4epe3
noaodop
COOTBETCTBYIOIIL
HUX TEKCTOB ISt
YTEeHUs, 3a]1a4
JUISL PEIICHUS,
poOJIEMHBIX
CUTYAI{ ISt
o0CyX/ICHUS B
KJ1acce;

26

AHanu3 KOHTPOJbHOW pPadOTHI.
CyMMma u pa3HOCTb Japo0eit

BEIOTHATE  YMHOXKEHUE H  JICJICHUE
palMoOHANBHBIX  ApoOeil, a  Takke
BO3BEICHUE IPOOH B CTCTICHB.

27

[IponsBenenue 51 YacTHOE
npo0eit

BpinosHATE yMHOXKEHUE
U JIeJICHUE paluOHAIbHBIX JpoOeH, a

o0y KJIeHHE
IIKOJBHUKOB
co0ro1aTh Ha

ypoKe
OOLLETPUHSATHIC




TaKKC BO3BCICHHUC I[pO6I/I B CTCIICHb.

28

[IpsitMmoyrosibHUK, poMO, KBaJipaT

DopmynIupoBaTh OIIPELIECIICHUS
OpsIMOYTOJiIbHHKa,  poM0a,  KBajpaTa;
n300pakaTb ¥ paclo3HaBaTb  ITHU
YEeThIPEXYTOJIBbHUKH; (HOPMYIUPOBATH U
JIOKa3bIBaTh  YTBEpXKJAECHHS 00  HX
CBOMCTBAaxX M IPHU3HAKAX; PElIaTh 3aJayu
Ha BBIYMCIIEHUE, JOKA3aTeIbCTBO U
NIOCTPOEHHE, CBSI3AHHBIE C STUMH BUAAMU
YETHIPEXYTOJIBHUKOB

29

IIpousBenenue u yacTHOE
npooeii

BbIMONHATE yMHOXEHHE U JCJICHUE
pallMoOHANBHBIX  JIpoOeil, a  Takxke
BO3BEJICHUE JPOOU B CTETICHB.

30

[IpsitmoyrosibHUK, poMO, KBapat

DopMyIIUPOBATH OIPEACIICHUS
npsSMOYrojbHUKA, pomOa,  KBajapaTa;
u300paxkaTb W pacno3HaBaTb  dTHU
YeTHIPEXYTOJIBHUKH; (OPMYIUPOBATh U
JIOKa3bIBaTh  YTBEpXKAEHHS 00  HX
CBOWCTBaxX M IPU3HAKAX; pellaTh 3aJadyu
Ha BBIUMCIICHUE, JIOKa3aTeIbCTBO U
IIOCTPOEHHUE, CBS3aHHBIC C 3TUMHU BUIAMU
YETBIPEXYTOJIbHUKOB

HOPMBI
MOBEJICHUSI,
npaBuiia
oOLIeHus COo
CTapIIUMHU
(yuuTensimMu) u
CBEpPCTHUKAMU
(ILIKOJIbHUKAMM ),
TIPUHIIUIIBI
yueOHOMI
JTCLIUTUIMHBI U
caMOOpTaHM3aI]
uu;

>

YMHOKeHH
e 1pooeii

31

[Ipon3sBenenue u JacTHOE

npobeit

BrimonHaTh pasnuuHbie peoOpa3zoBaHus
palLMOHANBHBIX BBIPAXKECHUN, JOKA3bIBATh
TOXIECTBA.

32

[Ipownssenenue 51
npobeit

qaCTHOC

BeImonHATE pa3nuuHbie peoOpa3zoBaHuUs
pallMOHANBHBIX BBIPAXKECHUN, JOKAa3bIBATh
TOXIECTBA.

33

[IpsiMOyrosbHUK, pOMO, KBaJIpaT

DopmMyIUpOBaATH
npsIMOYrOJbHUKA, pomOa,  KBajJpara;
u300pakaTh W pacno3HaBaTh  dTHU
YEThIPEXYTOJIBHUKU; (POpMYIUPOBaTh U

onpeaeICHUs

MIPUBJICUCHUE
BHUMAaHUS
IIKOJILHUKOB K
LIECHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHUM,
OpTaHMU3aIUs UX
paboThI €

Bo3Benenu

e _Jipodou_B
CTeNneHb
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JIOKa3bIBaTh  YTBEpXKAECHHS 00  HX
CBOMCTBaX U IIpU3HAKAX; pelaTh 3aJadyu
Ha  BBIUMCIICHUE, JI0Ka3aTeIbCTBO U
IIOCTPOCHUE, CBA3AHHBIE C OTUMU BUIAMHU
YEThIPEXYTOJIbHUKOB

34

IIpousBenenue u yacTHoOE
npobeit

BoInonHATh pa3nuyuHble npeoOpa3zoBaHus
PalMOHANBHBIX BBIPAXEHUW, TOKa3bIBATh
TOKJIECTBA.

35

[IpsitMmoyrosibHUK, pOMO, KBapat

dopmynIupoBaTh
npsIMOYTrojibHUKa, pom0a,  KBajpara;
n300pakaTb ¥ pacno3HaBaTb  3THU
YeTBIPEXYTONBHUKH;, (QOPMYIHPOBATH U
JIOKa3bIBaTh  YTBEpXKACHHS 00  HX
CBOMCTBAaxX M IPU3HAKAX; pellaTh 3aJayu
Ha  BBIUMCIICHUE, JIOKa3aTeIbCTBO U
IIOCTPOEHHUE, CBSI3aHHBIE C YTUMU BUIAMU
YETBIPEXYTOJILHUKOB

OIIpCACICHUA

MOJIy4YaeMOM Ha
ypoKe
COLIMATIBHO
3HAYUMOM
uH(popmarmein —
MHULMUPOBAHUE
ee 00CyXaeHus,
BbICKa3bIBaHUS
yUYaluMHucs
CBOET0 MHEHUS
10 €€ MOBOAY,
BBIPa0OTKHU
CBOEIO K HEU
OTHOIICHHUS;

36

[TpousBeneHNE U YaCTHOE
npooei

BrInonHATh pa3nuvHbie TMpeoOpa3oBaHuUs
pallMOHATBLHBIX BBIPAKEHUM, JTOKA3hIBAThH
TOYKIIECTBA.

37

[Ipoun3Benenue u yacTHOE
npooei

BrimonHaTh pasnuuHbie peoOpa3zoBaHuUs
palLlMOHANBHBIX BBIPAXKECHUN, JOKAa3bIBATh
TOXIECTBA.

38

Koumponvuas paboma Ne 1
no eeomempuu
«YemuvlpéxyeonbHuxuy

Hcnonp3oBate  pas3iiMuHblE  HPUEMBI
IIPOBEPKU IPABWIBHOCTU BBIMOJHIEMBIX
3aJaHHM. Kputnuecku OLICHUBATH
MOJIyYCHHBI  OTBET,  OCYLIECTBIIATH
CaMOKOHTPOJIb, TPOBEPSISI OTBET

39

[IpownsBenenue 51 YacTHOE

npo0eit

BeImonHATE pa3nuuHble TPeoOpa3zoBaHUs
palMOHANBHBIX BBIPAXKECHUN, JOKAa3bIBATh
TOXJECTBA.

40

I

‘ AHanu3 KOHTPOJIbHOU pabOTBhI.

DOopMyJIUPOBATH OCHOBHBIE CBOMCTBA

o0y K/ICHHE
IIKOJIBHUKOB
coOJIr01aTh HA
ypOKe
OOLLETIPUHATBIE
HOPMBI
ITOBEJCHMS,
npaBujia
OOIIIeHUS CO
CTapIIIMHU
(yuurensiMu) u
CBEpPCTHUKAMU




ITnomans MHOTOyroJbHUKA

TUTONIAZIC W BBIBOAUTH C WX ITOMOIIBIO
dopmyny miomaAM MPSMOYTOJbHHKA,
pemiatb 3aJadyd  Ha  BBIUMCICHUE W
JI0Ka3aTeNbCTBO, CBSI3aHHBIC C
dbopmynamu miomaaen

41

IIpousBenenue u yacTHOE ApoOEH

v K
3HaTh CBOWCTBA PYHKIUU y = -, T/IE
X

k # 0, u ymers crpouth €€ rpadux.
Hcnonb3oBaTh KOMITbIOTED TSt
UCCJIeIOBAaHUS MOJIOXKEHUs rpaduka

B KOOPJMHATHOM IUIOCKOCTHU B
3aBUCUMOCTH OT K.

42

[momaas MHOTOYT OJIBHUKA

dopmynupoBaTh OCHOBHBIE  CBOMCTBa
IUIONIaZiel U BBIBOAUTH C WX IMOMOIIBIO
dbopMynny MIomAaM  MPSMOYTOJIbHHKA,
pemiatb 3aJaud  HA  BBIUMCICHUE W
J0Ka3aTeJIbCTBO, CBSI3aHHBIC C
dopMynamu miIomaaei

(ILIKOJIbHUKAMM ),
TIPUHIIUTIBI
y4eOHOM
JTUCLUIUIUHBI U
caMOOpraHu3aill
Hnu;

43

[IpousBenenue u yacTHOE ApoOei

) K
3HaTh CBOWMCTBA PYHKIUU y = -, T/Ie
X

k # 0, mu ymerpb crtpouth €€ rpaduk.
Hcnonp3oBaTh KOMIIbIOTEP TUTS
WCCIIEIOBAHUS TTOJIOKEHUS Tpadrka

B KOOPJIMHATHOM IUIOCKOCTH B
3aBUCUMOCTH OT K.

44

[IpousBeneHue U 9acTHOE APOOEH.

Hcnonp3oBaTe  pas3iiMuHbIE  HPUEMBI
IIPOBEPKU IPABWIBHOCTU BBINOJHIEMBIX
3aJJaHHM. Kputnuecku OLICHUBATH
MOJyYCHHBIM  OTBET,  OCYLIECTBIIATH
CaMOKOHTPOJIb, TPOBEPSISI OTBET

45

AHanu3 KOHTPOJBHOM pabOTHI.
[1nomanbs MHOTOYT OJIbHUKA.

@opMyJIUpOBAaTH OCHOBHBIE CBOMCTBA
IJIOMIA/IEH U BBIBOJIUTH C MX MOMOIIBIO
dbopMynny IIIOIMIAAM  TPSAMOYTOJIbHUKA,

MIPUBJICUCHUE
BHUMAaHUS
IIKOJIBHUKOB K
IIECHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHUM,
OpTaHM3aIMs UX
paboThI €
MOJy4yaeMoOu Ha

ypoKe
COLIMAJILHO




pemath 3aJadyd  Ha  BBIYUCICHUE W | 3HAYMMOM
JI0Ka3aTeNIbCTBO, CBsI3aHHBIC ¢ | mHpopmanmen —
(dbopMyIaMH IIOMACH UHUIIMHPOBAHHE
46 JlefCTBUTENIBHBIE YHCIIA. [IprBOANTE TPHUMEPHl PALUOHATIBHBIX U | €€ 00CYKAEHMS,
UppaIOHATbHBIX YUCEIT BBICKa3bIBAHHS
47 [Tnomaan napasuiesorpaMma, dopmynupoBaTh OCHOBHBIC CBOMCTBaA | y4al[UMUCS
TPEYroJabHUKA, TPAIEUUun IUIOLIAJIC M BBIBOJAUTHL C HUX IIOMOIbIO | CBOCTO MHCHUS
dopMyny IUIOIIAAM Mapajiesorpamma, | I10 €€ IMOBOaY,
pemiats 3aadyd Ha  BLIYMCIEHHE U | BBIPAOOTKH
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C | cBOero K Her
dbopMyIamMu TIOMAICH OTHOIIICHHUS,
48 Koumponvnas paboma Ne 2 no [TpuBOAUTE MPUMEPHI PAIMOHAIBHBIX M
aneeope «Payuonanvrvie opoouy. MPPATAOHAIIBHBIX YMCEIT
49 AHan3 KOHTPOJILHOM padoTHI. Haxonuth 3HaueHUs apuMETHUCCKHX
ApI/I(l)MeTI/I‘IGCKI/IIjI KBaﬂpaTHBIﬁ KBaJApaTHBIX KOpHeﬁ, HUCIIOJIB3YS IIpU
KOpEHb HEOOXOAMMOCTH KaJIbKYJISATOP.
50 [Tnorraan napasuiesorpaMma, dopmynupoBaTh OCHOBHBIE CBOMCTBa
TPEyroNbHHKA, TPANlCIUH IUIOMIAJIEH Y BBIBOAUTH C UX IIOMOIIBIO HHUIMUPOBAHUC
dbopmyny  IUIOMIAAH TpeyrojbHuKa, | ¥ IIOAACPIKKA
pemiath 3aJadyd  Ha  BhIUMCIcHHE u | HCCICAOBATCILC
JI0KA3aTeJILCTBO, CBSA3aHHBIE c | kon
dbopMynamu mromaen ACATCIPHOCTH
51 ApudmeTnuuecknii  KBaJIpaTHbIH HaxoauTte 3HaYCHUST apUPMETUUCCKIX IIKOJIbHUKOB B
KOPCHD KBaJpaTHBEIX KOpHEM, HCIoap3ys mpu | PaMKax
HEO0OXOJIMMOCTH KaIBKYJISITOP. pcaisalnuy MMU
52 [Tnomaau napajiesiorpaMma, dopMyarpoBaTh  OCHOBHBIE — CcBoMcTBa | WHANBHIYAJIbHbI
TPEyroJIbHIKA, TPATICHNH IUIOIIAEH U BBIBOJUTH C MX IIOMOLIBIO X H I'PYIIIOBBIX
GopMyily  IUIOIIAH TpeyroyibHukKa, | 1CCACI0BATCIIRC
pemiats 3aaYd  Ha  BbluMciaeHue u | KAX HPOCKTOB,
CBSI3aHHBIE ¢ | 1TO AacT

JOKa3aTCJIbCTBO,




dbopmynamu miomagen
53 Apudpmernyeckuii  KBaApaTHBIN Haxonute 3HaueHus apudmeTuueckux
KOPEHb KBaJPAaTHBIX KOpHEH, UCHONB3Yys TpHU
HEOOXOJUMOCTHU KaJIbKYJISTOP.
54 ApI/I(I)MeTI/I‘IeCKI/Iﬁ KBaJIPATHBIN CTpOI/ITB Fpa(l)I/IK (bYHK]_H/H/I y = \/} "
KOPEHb WUTIIOCTpUpOBaTh  Ha  rpaduke  eé
CBOMCTBA
55 [nomann rapajuiesorpamma, @opMyJIUpOBaTH OCHOBHBIE CBOMCTBA

TPEYroJbHUKA, TPAIEeNU

IJIOIIAJICH U BBIBOJIUTH C MX MIOMOIIIBIO
dbopmyy TUIOMIAA TpaNenuu, pernaTh
3aa4u Ha BBIUKCIICHHE U
JI0Ka3aTeNbCTBO, CBSA3aHHBIC C
dbopMynamu mioaae

IITKOJIbHUKAM
BO3MOKHOCTD
npuoOpecTH
HaBBIK
CaMOCTOSITEITHHO
T'O PEIICHUS
TEOPETUUECKOU
npo0IeMBl,
HaBBIK
TCHEPUPOBAHUS
u opopMIIeHUS
COOCTBEHHBIX
ek, HaBBIK
YBaXXUTCIBHOTO
OTHOIICHHS K
YyKUM UICSM,
o(OpMIICHHBIM B
paboTax Apyrux
uccrienoBarenei
, HaBBIK
myOJIMYHOTO
BBICTYILJICHUS
nepen
ayIUTOpUEH,
apryMeHTHpPOBa
HUS U
OTCTauBaHUS
CBOEH TOYKHU
3peHUSI.

Ksanpatn
ble _KOpPHH.
Apudmern

yecKui
KBAIPATH

blii KOpEeHb
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56 ApI/I(I)MeTI/I‘—IGCKI/Iﬁ KBaI[paTHBIﬁ CTpOI/ITB Fpa(l)I/IK (bYHK]_[HH y = \/} u
KOPEHb WITIOCTPUpPOBaTh ~ Ha  rpadguke  eé
CBOMCTBA
57 [Tnomanu napasuiesiorpamMmma, Pemate 3agaun Ha  BBIYMCIEHUE U
TPEYroJIbHUKA, TPANICIIUU JOKa3aTCJIbCTBO, CBA3AaHHBIC C
dbopmynamu miomagen
58 CaoiicTBa apupMETHIECKOro Jloka3piBaTh TEOpEMbl O KOpHE U3
KBaJpPaTHOTO KOPHS POM3BEICHUS U IPOOH, TOKIECTBO Va?=
la|, mpumeHsTH WX B MpeoOpa3OBaHUAX
BBIPAKCHU .
59 CaoiicTBa apuPpMETHIECKOTO Jloka3piBaTh TEOpEMbI O KOpHE U3
KBaJpaTHOTO KOPHSI POM3BE/ICHUS U IPOOH, TOXKIECTBO Va?=
la|, mpumensTH WX B MpeoOpa3OBaHUAX
BBIPAXKEHU .
60 Teopema [udaropa ®opmynupoBaTh U JI0Ka3bIBaTh TEOPEMY
[Tudparopa u oOpatHyro eii; pemiaTh
3a/1auu Ha BBIYHCIICHUE u
JI0Ka3aTeIbCTBO, CBA3AHHBIE C TEOPEMOU
ITudaropa
61 CaoiicTBa apuPpMETHIECKOTO Jloka3piBaTh TEOPEMBI O KOpHE U3
KBaJIpaTHOTO KOPHS NPOM3BEICHNUS U IPOOH, TOKAECTBO Va2=
la|, mpuMeHsATH WX B MPeoOpa3OBaAHHUIX
BBIPAKCHU .
62 Teopema [udaropa @opMyIupoBaTh U JOKA3bIBaTh TEOPEMY

[Tuparopa um oOpaTHyO €if; pemaTh
3a1auu Ha BBIYHCIICHUE "
JI0OKA3aTeIhCTBO, CBA3aHHBIC C TEOPEMOU
[Tudaropa

HCIOJIb30BaHHUE
BOCIIUTATEIb-
HBIX
BO3MOKHOCTEH
coJlep KaHus
yueOHOro
peaMeTa yepes
JIEMOHCTPAIIHIO
JETSIM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
[TOBEEHMUS,
MIPOSIBJICHUS
YeJIOBEKOJIIOOHS
U
T00pocepaeIHO
CTH, 4epe3
noaodop
COOTBETCTBYIOIIL
X TEKCTOB ISt
YTEeHUs, 3a1a4
JUISL PEIICHUS,
MPOOJIEMHBIX
CUTYAIUW ISt
00CYXKJICHUS B
KJ1acce;

IMocTpoen
ne
rpadguka
"

Y paBHO
KOpPE€Hb U3

x"
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63

Konmponvuas paboma Ne 3 no
anceope «Keaopammovie kopHuy

Hcnonp3oBaTe  pasauyHble  NPUEMBI
IIPOBEPKH IPABWJIBHOCTH BBINOJIHAEMBIX
3aIaHUM. Kputnuecku OLICHUBATh
IOJIyYEHHBI  OTBET,  OCYILECTBIIATH
CaMOKOHTPOJIb, IPOBEPSIs] OTBET

64 AHanu3 KOHTPOJBHOM pPaOOTHI. BbIHOCHTE MHOXHUTENH 3a 3HAK KOPHS U
HpI/IMeHeHI/Ie CBOVICTB BHOCHUTb MHOKHTCIIb IIOJ] 3HAK KOPHA.
ApUGBMETHIECKOr0  KBATPATHOTO Hcnonb3oBaTh KBaJpaTHbIE KOPHH s

BBIpKCHUS MePEMEHHBIX u3
KOpHS

r€OMETPUYECKUX U Pu3nyecKkux Gopmysn

65 dopmynupoBaTh U JI0Ka3bIBaTh TEOPEMY

[lucparopa u oOpatHyto ei; pemiathb
Teopema Iudaropa 3aJ1a4n Ha BBIUHCIICHUE 51

JI0Ka3aTeIbCTBO, CBA3AHHBIE C TEOPEMOU

[Tudaropa

66 [Tpumenenue CBOICTB BbiHOCUTE MHOXHTENb 32 3HAK KOPHS U
apI/I(i)MeTI/I[IeCKOFO KBaJpaTHOI'O BHOCHUTB MHOKHUTCIIb IO 3HAK KOPHA.
KOpHS! Hcnonb3oBaTh KBaJpaTHbIE KOPHH IS

BBIpXKEHUS epeMEHHBIX u3
TCOMETPUYECKUX U (HhU3UIECKUX POpMYyIT
67 Pemares 3amaunm Ha  BBIYUCICHHE U
Pemenue 3agau mo reme
JI0Ka3aTeIbCTBO, CBsI3aHHBIC C
«ITnomane» .
dbopmynaMu mionaaei
68 [Ipumenenue CBOMCTB OcB0OOOXKIATHCS OT UPPAMOHATEHOCTH B

apu(PpMETUIECKOTO  KBaJPaTHOTO
KOpHS

3HaMeHaTensax Apobeit. lcmonp3oBaTh
KBaJpaTHblE KOPHU [JIs  BBIPAKECHUS
IIEPEMEHHBIX W3 TE€OMETPUYECKUX U
busznuecknx hopmyn

MIPUBIICUCHUE
BHUMAaHUs
IIKOJILHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
ypoKax
SIBIICHU,
OpraHu3aIMs UX
paboTHI C
MOJIy4YaeMOM Ha
ypoKe
COILIMAIBHO
3HAYUMOM
nHpopManmein —
WHULIMMPOBAHUE
ee 00CyXIeHu,
BBICKA3bIBAHUS
YYAIIUMUCS
CBOET0 MHEHUSA
I10 €€ MOBOY,
BBIPAOOTKHU
CBOETO0 K HEU
OTHOILICHUS,




69

IIpuMmeHeHnue cBONUCTB

OcB000XKIaThCSl OT UPPALMOHATIBHOCTH B

apu(pMEeTHUECKOTO KBAJIPATHOTO 3HaMeHatensax Japobeit. Mcmomp3oBaTh | OPTaHU3ALNA
KOPHS KBaApAaTHbIC KOPHM JUIs BbIpakeHws | le(cTra
NEpEeMEHHBIX M3 TeOMeTpuuecknx u | MOTUBHPOBAH-
buznueckux Gopmya HBIX 1
70 Pemenre  3amau = 1o TeMe Pemars 3amaun  Ha BblUKMciIeHWe | | JPYAMPOBAHHBIX
«ITnomans JI0Ka3aTeNbCTBO, CBSI3aHHBIE c | yHaHuxcsa Hal
(dbopMyIamMu IIoMAACH nx
71 OcBOOOKIATECS OT UpparoHanbHocT B | HEYCTIEBAIOWNM | 3akpensien
IIpruMmeHeHnue CBOWUCTB 3HaMeHarensx apoOei. McmonssoBath | 1 ?eoﬁ 30
apuPMETHUECKOTO KBAJIPATHOTO KBaJpaTHbIe KOPHH IS BeIpakeHus | OAHOKIACCHUKA ﬁ
KOPHSI MEPEMEHHBIX M3 reoMmerpuueckux u | MH, AIOIICTO KBa/[PaTHO
buzryeckux Gopmy IIKOJbHIKaM Lo KOpHH
72 KonrponbHas padora Ne 2 Ucnonb3oBare  pasmmudble  npuémpr | COUMATBHO
110 TEOMETPUH ((HJIOIII&)IB» IMPOBCPKHU IIPABUIIBHOCTHU BBIINIOJIHACMBIX 3HAMMBIN OTIBIT
3alaHuil. Kpuruyeckn onenupaty | COTPYIHHUCCTEA
MOJIYYEeHHBIi  OTBET,  ocymllecTBisATh | 1 B3aHMHOU
CaMOKOHTPOIIb, TIPOBEPSISt OTBET oMo,
73 [MpumeHeHHEe CBOWCTB OCBOOOXIATHCSI OT UPPAIUMOHATBHOCTH B
apu(METHYECKOTO KBaIPATHOT'O 3HaMeHaTeasIX  Japobeit. Mcmoab3oBath
KOPHSI KBaJ[paTHbIC KOPHH JUIS  BBIPOKCHUS
NEPEMCHHBIX M3 T'COMETPUYCCKUX U
buzngeckux Gopmyn
74 Koumponvuas paboma Ne 4 no Hcnonp3oBate  pas3iiMuHblE  HPUEMBI
anzebpe «Keadpamivie KopHu» MPOBEPKH TPABUIBHOCTH BBITIOIHAEMBIX
Ipomesicymounviii Konmpoao. 3aJaHHM. § Kputnuecku OLICHUBATH
MOJYYCHHBIH  OTBET,  OCYIICCTBIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET
75 AHaJIU3 KOHTPOJIBLHOM padoThbI. OOBsICHATH MIOHSTHE
Omnpenenenue mogo0OHBIX MIPONOPIIMOHAIIBHOCTH OTPE3KOB
TPEYTOJIbHUKOB
76 AHanu3 KOHTPOJBbHON paOOTHI. OcB00OXKIaThCS OT UPPALMOHATIBHOCTH B
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IIpuMmeHeHnue cBONUCTB
apu(pMETUYECKOro KBapaTHOrO
KOPHS

3HaMeHatensix Apobei. Hcmonp3oBaTh
KBaJpaTHbIC KOPHH [JIs1  BBIPAXKCHUS
MEPEMEHHBIX W3 TE€OMETPUYECKUX U
buzndeckux hopmyn

17 OmnpeneneHue MOJI00HBIX OOBACHATD IIOHSITHE
TPEYTOJILHUKOB MPpONnoOpurOHAJIbHOCTHU OTPE3KOB
/8 Pemrars KBaJpaTHBIE YpaBHEHHS.
KBagpaTHOE ypaBHEHUE U €0
oD HccrnenoBath KBagpaTHbIE ypaBHEHUS IO
p JUCKPUMHUHAHTY U KO3 puimenTam
79 dopmynHrpoBaTh ONMpPEIEICHNS MOT00HBIX
TPEYTOJIbHUKOB " ko3 durrenTa
Omnpenenenue mog00HBIX peyl b
nojo0us, GOpMyJIUpPOBaTh U JOKA3hIBAThH
TPEYTOJIbHUKOB N
TeopeMy 00 OTHOIICHUM IUIOMIAIeH
110,TOOHBIX TPEYTOJIbHUKOB
80 Pematp KBaJIpaTHbIE ypaBHEHMUS.
KBaapatHoe ypaBHEHUE U €ro
KODHIL HccnenoBath kBajipaTHble ypaBHEHUS I10
P JTUCKPUMHUHAHTY U KOdhpurmentam
81 KBagpatHoe ypaBHEHHE U €rO Pematp KBaJIpaTHbIE ypaBHEHMUSI.
KOPHH HccnenoBath kBajipaTHble ypaBHEHUS I10
JTUCKPUMHUHAHTY U KO3 PuIimenTam
82 [TpusHaku mogoous dopMyIUpOBaTh U JIOKA3bIBaTh TEOPEMBI
TPEYTroJIbHUKOB 0 TpHU3HAKaX TMOJI00WS TPEYroJbHUKOB,
peliath 3aJa4M, CBsI3aHHBIE C M0J00HEM
TPEYrOJIbHUKOB
83 Pemarts KBaJpaTHbIC YpaBHEHHS.
KBanpatHoe ypaBHEHHE U €ro
<ODIIL HccnenoBath KBajpaTHbIE YPABHEHHS IO
P JUCKPUMUHAHTY U KO PurmeHtam
84 dopmMynIUpOBaTh U T0KA3bIBATH TEOPEMBI

[Tpu3Haky moaoous
TPEYTrOJbHUKOB

0 TpHU3HAKaX TOJ00WS TPEYrOJIHHUKOB,
pemath 3aja4yM, CBSI3aHHbIE C MOA00HEM
TPEYTrOJIbHUKOB

IIPUBJICUCHUE
BHUMAaHUS
IIKOJIBHUKOB K




85 KBagparHoe ypaBHEHME U €TO Pemrate TEKCTOBBIE 3aa4d, MCIOIb3YS | HEHHOCTHOMY Pemenne
KOpHU KBaJpaTHbIE YpaBHEHUS acIeKTy a—
M3YYaeMbIX HA | ypapuenu
ypoKax i
86 KBanpaTtHoe ypaBHEHHE U €ro Pemiate TekcTOBBIE 3ajauyM, HMCIOJIB3YS | IBICHUM,
KOPHH KBAJpAaTHBIE YPaBHEHUS OpraHM3alus HX
87 DOpMYIHPOBATh 1 I0Ka3bIBaTh Teopembl | PAOOTHI € 3
[pusHaKu mogo0us O TpH3HAKAX MOJ0OUS TPEYroJbHUKOB, | TOTYTaCMON Ha
TPEYTOJLHUKOB pelIaTh 3a1a4M, CB3aHHBIE ¢ mopobuem | YPOKC
TPEYrOJILHUKOB COLHAIILHO
88 KBajpaTHOe ypaBHEHHE U €ro PemiaTh TEKCTOBBIE 3a1auM, HCIONB3ys | SHaAMOM
KOpHH KBaJpaTHBIE YPaBHEHHUS uHpopmanmeh
VMHULUMPOBAHHE
89 [IpusHaku noao0us DopMyYJIMPOBATE U JIOKA3bIBATH TEOPEMBI | ee 00CYKIEHHU,
TPEYTOIbHIKOB O TpH3HAKAaX MOJ00US TPEYrOJbHUKOB, | BHICKA3bIBAHUS
pelmarh 3a1a4M, CBA3AHHBIE C IOJOOMEM | yUAIIUMHUCS
TPEYTOJILHUKOB CBOEr0 MHEHHMS
90 KBagparHoe ypaBHEHHE U €TI0 Pemiath TEKCTOBBIE 3a/laud, MCIONB3Ys | IO €€ MOBOY,
KOpHH KBaJpaTHbIE YPaBHEHUS BBIPAOOTKH
91 Haxomuts 1oa60poM KopHu | “BOCTO K HCH
KBagpatHoe ypaBHEHHE U €TO OTHOILICHHUS:
KopHt KBa[PaTHOTO  YPaBHEHHS,  MCIIOIb3YS ’
teopemy Buera.
92 [TpuzHaku moao0us dopMyIUPOBaATh U JOKA3bIBATh TEOPEMBI
TPEYTrOJbHUKOB O IIpU3HAKax HOI[O6I/IH TPCYTI'OJIBHHUKOB,
pelarh 3a1a4M, CBA3aHHBIE C I0J00MEM
TPEYTOILHUKOB
93 Haxonuth mojaoopom KOpHH
KpazparHoe ypasHenue u ero KBA[PaTHOTO  YPaBHEHHS,  HCIIOIb3YS
KOpHH Mooy XJAeHUE
TeopeMy Buera. MIKOIBHUKOB
94 Konmponvnas paboma Ne 3 no Hcmonp3oBaTh pa3IuyHbIC IPUEMBI | cOOMFOAATh HA

ceomempuu «Ilooobnuvle

IMPOBCPKHU IIPABUJIBHOCTH BBIIIOJIHACMBIX

ypoKe
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Mpey20abHUKU» 3aJIaHUN. Kputnuecku OIICHUBATH | OOIIETTPUHSTHIC
MOJIYYCHHBIH ~ OTBET,  OCYIIECTBIIATH | HOPMBI
CaMOKOHTPOJTb, IIPOBEPSIST OTBET TIOBE/ICHMS,
. paBUIIa
95 Hcnonb3oBaTh  paziuyHble  TPUEMBI OBIIEHHS CO
(4]
Koumponvuas paboma Ne 5 POBEPKH MPABHILHOCTH  BBIMOTHACMBIX | oro oy
no ancebpe «Keaopammnule 3aJIaHUH. Kputnuecku OUEHWBATD | (vuyrrenamr) i
VpaeHeHus» MONYYEHHBIH  OTBET,  OCYWECTBIATD | Cponcryicamu
_ CaMOKOHTPOJIb, IIPOBEPSISI OTBET (LIKOTTHHIKAMH),
96 AHanu3 KOHTPOJIbHOW paOOTHI. Pemars IpoOHbBIE PAUMOHAIBHBIE | 1oy
I[pO6HBIe panoHaJIbHbBIE YpPaBHCHH:A, CBOJA PCIICHUC TAKUX ytleﬁHOf/’I
ypaBHEHHUS YPAaBHCHHH K DEIICHMIO JMHEHHBIX M | 1yoymmympt
KBaZIpaTHBIX yPABHEHHH € MOCIEAYIOWNM | v ioopranusan
UCKJTIOYECHUEM ITOCTOPOHHUX KOPHEH. _—
2
97 . @opMyIUpPOBaTh U JOKA3BIBATh TEOPEM
AHan3 KOHTPOJLHOH PabOTHI. pMYyITHP® A bEMY
0 CcpemHed JIMHWM TPEYTroJbHUKA, O
[Tpumenenue nmonoous K
NEPECeUeHU MEANaH TPEeyrojibHUKa, O
JI0Ka3aTeIbCTBY TEOPEM U
IPOMOPLUOHATBHBIX OTpe3Kax B
PELICHHIO 337124
IPSIMOYTOJILHOM TPEYTOJIbHUKE
98 HpoOHblie paloHaIbHbIC Pematp JpOOHBIE paloHabHbBIC [poburie
ypaBHEHHs YpaBHEHUS, CBOSI PEILICHUE TaKUX paunoHan
YpaBHEHHH K PpEIICHUIO JIMHEHHBIX M blbie
% YPaBHCHUSA
KBaJIPATHBIX YPaBHEHUH C MOCIEIYIOIIIM
UCKITIOYEHUEM MTOCTOPOHHUX KOPHEH.
99 @opMyIupoBaTh U JOKA3bIBaTh TEOPEMY
[Ipumenenue nogodus K O cpemHed JHWHWHM TpeyrojbHuka, o | MCIIOJIb30BAHNC
JI0Ka3aTeNbCTBY TEOPEM U NEPEeCeUeHU MeAuaH TPEeyroyibHuKa, o | BOCIHTATCIIb-
PELICHUIO 3a]a4 MPONOPLIMOHAIIBHBIX OTpe3Kax B | HBIX
IPSIMOYTOJIbHOM TPEYTOJIbHUKE BO3MOKHOCTCH
100 JlpoOHbIC parroHaIbHbIC Pematp JIpOOHBIC pannoHaabHbie | COACPKAHIA
ypaBHEHHS YpaBHEHMS, CBOJIS PEIICHUE TAKUX yueOHoro

YPABHEHUN K PpEIICHUIO JIMHEHMHBIX W

npeaMeTa epes
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KBaJIpaTHBIX YPaBHEHUH C MOCIEIYIOIMINM | AEMOHCTPALUIO
UCKJIIOYEHUEM MTOCTOPOHHUX KOPHEH. JeTAM
101 HpoOHbie palroOHaIbHbIE Pemate JIpOOHbIE palroHalbHbIE | IPUMEDPOB
ypaBHEHHUS YPaBHEHMsI, CBOJIS PELICHUE TAKUX OTBETCTBEHHOTO,
YPAaBHEHUN K PEIICHUIO JUHEHHBIX U | TPAXKIAHCKOIO
KBaJPATHBIX YPABHEHUH C MOCIEAYIOIIUM | [IOBEICHMUS,
UCKJIIOYEHUEM MTOCTOPOHHUX KOPHEH. MPOSBIICHUS
102 [Ipumenenue nosoous K ®opMyIHPOBaTh U JIOKAa3bIBaTh TEOPEMY | YCIOBEKOTIO0OHS
JI0Ka3aTeILCTBY TEOPEM U (¢ CpGI[Heﬁ JJMHUM TpPCYTrOJIbHUKaA, O |H
pELICHHIO 337124 MEPECCUCHUN MEJMaH TPEYroibHUKA, O | J00pOCEpAEeYHO
POMOPLHOHATBHBIX OTpe3Kax B | CTH, Yepe3
IPSIMOYT'OJILHOM TPEYTOJIbHUKE no0op
103 HpoOHbie palnoHaIbHbIC Pematn JpOOHBIE paloHa bHbIe | COOTBETCTBYION] | 3aKpenien
ypaBHCHHS YPaBHCHHUS, CBOJISI PCIICHUEC TaAKUX HUX TEKCTOB J1A E—;BmeB
YPaBHEHUM K pELICHHUIO JIMHEWHBIX W | YTCHHS, 33134 oo TeMe
KBaJPATHBIX YPABHEHUH C MOCIEAYIOMMUM | AU PEIICHNUA, "Pemenue
UCKIIFOUEHUEM MTOCTOPOHHUX KOPHE. IPOOJIEMHBIX Apo6Ho
CHTyalyi JUIs ﬁ:‘x"ﬂ
OOCYRKICHUS B | ypaguenn
KJIacce; i". Tecr
104 [Ipumenenue noaoOus K @opmyIMpOBaTh U JIOKA3bIBATh TEOPEMY
JI0Ka3aTeIbCTBY TEOPEM U 0 cpez[Heﬁ JJUHUK TpPCYroJbHHKA, O
pelIeHNIO 3a71aY NEPECEUCHNN MEIUaH TPEYroJIbHUKA, O
IPOIOPLHOHATBHBIX OTpe3Kax B
IPSIMOYT'OJIbHOM TPEYTOJIbHUKE
105 HpoOHbie palMOHAIIbHBIE PemaTte TekcTOBBIE 3aJa4yM, MCHOIb3YS
ypaBHEHUS TpOOHBIC YpaBHEHHUS TIPUBJICYCHHUC
BHUMaHUs
106 JpoOHbIEe paliMOHAJIbHBIE PemaTe TEKCTOBbIE 3aJa4yM, HCIOJIb3YS
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YpaBHEHHUSI JIpOOHBIC YpaBHEHUS IITKOJIBHUKOB K
107 [Ipumenenue nompodus k OOBACHATH, YTO TAKOE METOJ MOAOOHS B | HEHHOCTHOMY
JI0Ka3aTeNbCTBY TEOPEM U 3a/layax Ha TOCTPOCHHE, W TPUBOJAUTH | ACIIEKTY
pENIEHUIO 337124 IPUMEPHl IPUMEHEHHsI 3TOTO METO/1a M3y4aeMbIX Ha
108 JIpoOHbIe panmoHaIbHbIC Pemate TekcTOBBIE 3a7auM, HUCIOJB3YS | YPOKaAx
ypaBHECHHSI JpOOHBIE YPaBHEHUSI SIBIICHUH,
109 OOBACHATH, YTO TAKOE METOJ MOJ00MS B | OpTaHM3aLMs UX
HpI/IMeHeHI/Ie roxoGus K 3aJa4yax Ha IIOCTPOCHHE, U IIPUBOJIHUTH pa60TBI C 3
pUMEPHI MPUMEHEHHUS TOTO METO/1a; MOJIy4aeMOH Ha
JI0Ka3aTeNbCTBY TEOPEM U
PelIeH 0 3124 06LiICH51TB, KaK MOXHO HCIIOJIb30BaTh | YPOKE
CBOMCTBa TMOJOOHBIX TPEYrOJbHUKOB B | COUMAIBHO
M3MEPHUTENBHBIX paboTax Ha MECTHOCTH | 3HAYMMOM
110 JlpoOHbIe parmoHaIbHBIC Pemate TEKCTOBBIE 3ajauM, HCMONB3Yys | MHOOPMAIUMEN —
YPaBHCHMUS JIpOOHBIC YpaBHEHUS HHALMHUPOBAHUC
111 Wcrnonb3oBaTh  pasiduHble  HPUEMBI | ©€ 00CYXKICHHS,
IIPOBEPKU TPABUIBHOCTUA BbINOJHIEMBbIX | BPICKA3bIBAHWA
3aJIaHUN. Kputnuecku OllcHHUBAThH | YHaAIIUMUCA
MTOJTYYEHHBIN OTBET, OCYIIECTBJIATH | CBOCIO MHCHUA
Konmponvnas paboma Ne 6 CaMOKOHTPOJIb, TIPOBEPSS OTBET IO ee MOBOAY,
no aneeope «/Ipoonvie BBIPAGOTKH
PAYUOHATIbHBLE YPABHEHUS » CBOETro K Hel
OTHOIICHHUS;
112 OOBICHATH, YTO TaKOE€ METOJ MOA00US B | MPUBJICUCHUE
[Ipumenenue nogodus K 3alayaXx Ha TOCTPOEHWE, U TPUBOIUTH | BHUMAHHUS
JI0Ka3aTeNbCTBY TEOPEM U IpUMEPHI TPUMEHEHHS 3TOr0 METO/1a; IIKOJIBHUKOB K
pEelIeHu0 33724 OOBSICHSITh, KaK MOXHO HCHOJb30BaTh | IEHHOCTHOMY
CBOICTBa TMOJOOHBIX TPEYTOJIHLHUKOB B | ACMEKTY

N3MCPHUTCIIbHBIX pa60Tax Ha MCCTHOCTH

U3ydaeMbIX Ha
ypoKax




113 AHanu3 KOHTPOJIbHON PabOTHI. ®opMyIupoBaTh U TOKA3bIBATh CBOWCTBA | SIBJIICHU,
YucrioBble HEPaBEHCTBA U UX YHCIIOBBIX HEPABEHCTB OpraHu3anus ux
CBOIICTBA paboTHI €
114 CooTHOLIEHUS MEXKY yIIaMU U dopMyIupoBaTh ONpeIEIICHHE U | IOJIy4YaeMOU Ha
CTOPOHAMHM MPSAMOYTOIBHOTO WUIIOCTPUPOBATh  MOHATHS  CHHYCA, | ypOKE
TpEeyroJbHUKa KOCMHyCa W TaHIe€HCa OCTpPOro yria | COIMAILHO
IPSIMOYTOJILHOTO TPEYTroJbHUKA; | 3HAYUMOMU
BBIBOJIUTH OCHOBHOE | HH(popManuen —
TPUTOHOMETPUYECKOE TOXKIECTBO MHUIMUPOBAHUE
115 UucnoBble HEPABEHCTBA U UX dopMynHMpoBaTh U JI0Ka3bIBaTh CBOMCTBA | €€ OOCYKICHUs, | 3amuck
CBOICTBa YHCJIOBbIX HEPABEHCTB BbICKa3bIBaHUS %
ydalluMHCs Ba_I0_ero
CBOECI'0O MHECHMUA CJI0BECHOI
10 €€ MOBOJY, bopmyaup
- BBHIPAOOTKH gBRE
116 YucrioBble HEPAaBEHCTBA U UX DopMyTMPOBATH M TOKA3bIBATE CBOMCTBA | Lo 00 o0 bos
CBOICTBa YHCJIOBBIX HEPABEHCTB OTHONICHAS:
117 CooTHOIIEHUST MEXAY yriaMu U BriBoauTh 3HAaUEHUS] CHHYCA, KOCUHYCA U
CTOpOHaMu NpAMOYTOJIBHOI'O TaHredca s yriaoB 30°, 45°, 60°;
TpeyroipHIKa pelaTh 3a/auM, CBA3aHHbLIE C I10J00HEM
TPEYroJIbHUKOB
118 YuciioBble HEPAaBEHCTBA U UX DopMyIUpOBaTh U JTOKA3bIBATh CBOMCTBA
CBOICTBa YHCJIOBBIX HEPABEHCTB
119 CooTHOILIEHUSI MEXKY yriaMu U BriBOOUTH 3HaUEHMS CHHYCA, KOCUHYCA U
CTOPOHAMHU NPSIMOYTOJIBHOTO taHreica mana yrioB 30°, 45°, 60°;
TpEYroJbHUKA peliath 3aJa4yM, CBsI3aHHBIE C M0A00HEM
TPEYrOJbHUKOB
120 ®opMyIupoOBaTh U JI0Ka3bIBaTh CBOMCTBA Ipuvenen
YuCIIOBbIE HEPABEHCTBA U MX YHCIIOBBIX HEPABEHCTB e —
o YHUCJI0BBIX
CBOIICTBA HepaBenct
B
121 YuciioBble HEpPABEHCTBA U HX Hcnonb3oBaThk annapar HEPaBEHCTB IS
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CBOUCTBA

OLICHKH IMOrpC€IHOCTHU u TOYHOCTHU

OpUOIMKEHUS
122 Konmponvuas paboma Ne 4 Ucnonw3oBaTh  pa3iauyHbie  MNPUEMBI
no eeomempuu «llooobnvle IIPOBEPKH TIPABWJILHOCTU BBIIOIHAEMBIX | 100y kKICHUE
mpey2obHUKU» 3aJIaHUMN. Kputnuecku OLIECHUBATD | MIKOJIBbHUKOB
NONMyYEHHBIA  OTBET,  OCYIIECTBIATH | cOOIIONATH HA
CaMOKOHTPOJIb, IIPOBEPSIST OTBET ypoKe
123 YucrioBble HEPABEHCTBA H  HX Hcnonp30BaTh annapaT HEPABEHCTB A | OOIIEITPUHATEIE
CBOICTBa OLICHKH  TIOTPEIIHOCTH ¥  TOYHOCTH | HOPMEI
PUOTMKCHUS TIOBE/ICHMS,
124 Ananuz KoHmpobHoU pabomul. HccnenoBaTe B3aUMHOE DPACIONIOKEHHE | IpaBHia
KacarenbHas K OKpY)KHOCTH PSIMOM M OKPY>KHOCTH OOLIEHUS CO
125 YwuciioBble HEPABEHCTBA M HX dopMynupoBaTh U JJOKA3bIBaTh CBOWCTBA | CTAPIIMMH
CBOICTBA YHUCIIOBBIX HEPABEHCTB. VICmonb30BaTh | (YUHTEIAMHU) U
anmapaT  HEpPaBeHCTB I OICHKHU | CBEPCTHUKAMU
MOTPEIIHOCTH U TOYHOCTH NMPUOMIKEHUS | (IIKOJIBHUKAMH ),
MPUHIIUITBI
126 Koumponvuas paboma Ne 7 Hcmonp3oBaTh  paziudHble  NPUEMBI | yueOHOM
no ancebpe «Hepasencmesay IIPOBEPKH TMPABUIBHOCTH BBIMIOJHAEMBIX | AUCLUIUINHBI U
3aJIaHUN. camMOOpraHusai|
127 KacarenbHast K OKpyKHOCTH DopMyIUPOBATH omnpejesIeHUue | Uu;
KacaTeJIbHOM K OKPY>KHOCTH;
dbopMynHpOBaTh U OKA3bIBATH TEOPEMBI:
O CBOWMCTBE KacaTeJbHOU, O IPU3HAKE
KacaTeJIbHOU
128 AHanuz KoHmpobHOU pabombui. Haxonute mepeceueHre u oOBbEIUHEHUE | TPUBJICUCHUE
Hepasencrsa C OJTHOM MHOXXECTB, B YaCTHOCTH YHCJOBBIX | BHUMAHHUS
MIEPEMEHHOM U UX CHCTEMBI IPOMEKYTKOB IIKOJIBHUKOB K
129 KacarenbHas Kk OKpyXHOCTH dopmynupoBaTh OIpEJCIICHHE | IEHHOCTHOMY
KacaTeJIbHOU K OKPY>KHOCTH; | aCIIEKTY
dbopMynHpoOBaTh U TOKA3bIBATh TEOPEMBI: | U3y4aeMbIX Ha
O CBOMCTBE KacaTeJbHOM, O IPHU3HAKE | YPOKAX




KacaTeJIbHOU SIBIICHU,
130 Haxonuth mepeceyeHue u OOBbEAMHEHHE | OPTaHU3ALMS UX | 3amuck
HepaBeHcTBa ¢ 01HOH MHOXKECTB, B YaCTHOCTH YHCJIOBBIX | pabOTHI C H0.THOTO
. . pemenus
MIEPEMEHHON U UX CUCTEMBI TIPOMEKYTKOB MOIY4aeMOM HA | yepapencr
ypoke Ba
131 LleHTpanbpHbBIE U BIMCAHHBIE YTJIbI @opMyaupoBaTh MOHATHSA LEHTPAIBHOTO | COITUATBHO
yriia W TpPagyCHOM  Mepbl  JyI'W | 3HAUYMMOMU
OKPYKHOCTH uH(popmarmein —
132 Hepasenctsa ¢ ogHoi Pemiath nuHeiHbIC HEPABEHCTBA. WHUIIMUPOBAHUE
MIEPEMEHHON U UX CUCTEMBI ee 00CyXaeHus,
133 DopMyIHpOBaTh M JI0KA3bIBATH TEOPEMBI: | BBICKa3bIBaHHSA
IleHTpanbHbIE U BIUCAHHBIC YTJIbI O BIHCAaHHOM YIJIe, O TMPOU3BEJACHUU | YUaIIMMHUCS
OTPE3KOB MEPECEKAIIINXCS XOPJ CBOET0 MHEHUS
134 Hepasenctsa ¢ ogHoi Pemiath nuHeHbIC HEPABEHCTBA. 110 €¢ MOoBOaY,
MEPEMEHHON U UX CUCTEMBI BBIPaOOTKHU
CBOET0 K Hel
OTHONIEHNS,
135 HepasenctBa Cc OJTHOM Pematp CHUCTEMBI JUHEHHBIX 3akpeniien
MEPEMEHHON U UX CUCTEMBI HEPaBEHCTB, B TOM UYHCJIE TaKUX, KOTOPbIE :—EBMKOB
3amMCcaHbl B BUJIC IBOMHBIX HEPABEHCTB Ho  Teme
"Cucrema
HEpPaBCHCT
B_C OJHOI
HEPEMEHHO
o
136 Penrate 3aJ1a4y, CBSI3aHHEBIE C | MHUIITMUPOBAaHUE
IleHTpaabHBIC U BIMCAHHBIC YTJIbI
IIEHTPAJILHBIMHU 1 BIIMCAHHBIMU YTJIAMH U TIO/IJIEPIKKA
137 Hepasencta C OJTHOM Pematp CHUCTEMBI JTUHCHUHBIX | UCCIIEN0BATEb-
MEPEMEHHON U UX CUCTEMBI HEPAaBEHCTB, B TOM YHCIIE TAKUX, KOTOpbIe | CKOH
3amMcaHbl B BUJIC IBOMHBIX HEPABCHCTB ACATEIBHOCTH
138 IleHTpaabHBIC U BIMCAHHBIC YTIJIbI Pemratp 3a/1a4H, CBSI3aHHBIC ¢ | [ROTIBHHKOB B
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[EHTPATbHBIMU U BIUCAHHBIMU yTJIAMU
139 HepaBencTna C OJTHOM Pemiats CUCTEMBbI JUHEHWHBIX
MIEPEMEHHON U UX CUCTEMBI HEPaBEHCTB, B TOM UHUCIIE TaKUX, KOTOPbIE
3aMucaHbl B BUJIC IBOWHBIX HEPABEHCTB
140 . Pemate CHUCTEMBI JMHENHBIX
Hepagencrsa c OJHOM
. HEPaBEHCTB, B TOM UYHCJIE TaKUX, KOTOPbIE
MIEPEMEHHON U UX CUCTEMBI .
3amyucaHbl B BUJIC IBOWHBIX HEPABEHCTB
141 UeThipe 3amMeuaresibHbIE TOYKH UYeTtnipe 3amMevaTesIbHbIC TOYKH
TPEyroJbHUKA TpPEyrobHUKA
142 HepasencTna C OJTHOM Pemate CHUCTEMBI JMHENHBIX
MEPEMEHHON U UX CUCTEMBI HEPaBEHCTB, B TOM UHCJIE TaKUX, KOTOPbIE
3amuCcaHbl B BUJIC IBOMHBIX HEPABEHCTB
143 UeTplpe 3amMeuaTesibHbIE TOYKH dopMyIUPOBaTh U JOKA3bIBATh TEOPEMBI,

TPEYroJbHUKA

CBSI3aHHBIC C 3aMEYaTeJIbHBIMH TOYKAMU
TpeyrojibHUKA

pamKax
peanu3auu MU
WHIUBUIYaITh-
HBIX U
IPYIIIOBBIX
UCCIIeIOBATEIh-
CKUX TIPOCKTOB,
9TO JacCT
IITKOJIbBHUKAM
BO3MOKHOCTD
npuoopecTH
HaBBIK
CaMOCTOSITEIHLHO
IO PCIICHHUS
TEOPETUUECKOU
poOJIeMBl,
HaBBIK
reHepUpPOBAHUS
1 oopMIICHUS
COOCTBEHHBIX
ek, HaBBIK
YBAXKHUTEIBHOTO
OTHOIICHHUS K
qyKUM UICSM,
0o(OpMIICHHBIM B
paboTax Ipyrux
ucclie1oBaTenen
, HABBIK
myOJIMYHOTO
BBICTYTUICHUS
nepen
ayIUTOPHEN,




apryMEHTHPOBa
HUA U

OTCTaWBaHUS
CBOCM TOYKH
3peHusl.
144 HepagencTBa ¢ oHOM Pemmate CUCTEMBI JIMHEWHBIX
MIEPEMEHHON U UX CUCTEMBI HEPaBEHCTB, B TOM UYHCJIE TaKUX, KOTOPbIE
3amMCcaHbl B BUJIC IBOMHBIX HEPABEHCTB
145 Konmponvuas paboma Ne 8 Hcnonw3oBaTh  paszauyHble  MPUEMBI
no aneeope «Hepaserncmeay IIPOBEPKU IIPABUWIBHOCTU BBINOJIHIEMBIX
3aJIaHUMN.
146 UeTplpe 3amMeyaTesibHbIE TOYKH UYeTtnipe 3aMevaTebHbIe TOYKH
TPEyroJbHUKA TPEyrobHUKA
147 3HaTh OMpEAEICHUE U CBOMCTBA CTENECHU
AHanu3 KOHTPOJIBHOW pabOTHI. C IIeJNBIM IIOKa3aTeJIeM. [IpumMeHsTH
CreneHb ¢ LIEIBIM IIOKa3aTeaeM M CBOMCTBA CTEIICHU C IICIBIM IIOKa3aTejieM
e€ cBoiicTBa IpU  BBINOJHEHUU  BBIYUCICHUH U
npeoOpa3oBaHUN BBIPAYKESHUM.
148 Brimcannas U onmucaHHas Jloka3pIBaTh TEOpeMy 00 OKPYKHOCTH,
OKPY>KHOCTH BIIMCAHHOW B TPEYTrOJBHUK; O CBOWCTBE
CTOPOH OMUCAHHOTO YETHIPEXYTOJIbHUKA
149 3HaTh ONpeeeHUEe U CBOMCTBA CTENECHU Crenens ¢
C LeabIM IOKa3aTeJIeM. [TpumeHATH LeAbIM
CBOMCTBA CTENEHU C LEJIbIM MOKA3aTeIeM gt t
CremneHs ¢ 1EJIBIM ITOKa3aTeJIeM U . bHBIM
N . IpA  BBIMOJHEHUM  BBIYUCICHUH U —
ce coucTia npeoOpa3oBaHUU BBIPAKEHU. %
150 CrteneHpb C LIENBIM TTOKa3aTesieM U Hcnonp3oBaTh 3aIiCh qucen B Cranpapr
HbIil BUJI

€€ CBOMCTBA

CTaHJapTHOM BHAC JId BBIPAXKCHUA U
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COMOCTAaBJIEHUSI  pa3MEPOB  OOBEKTOB,

JIUTCIIBHOCTHU IIpoueCCOB B

OKpY’KaIoIIeM MUpe.

uucjaa

151

Bnoucanuasg v onnucasHas
OKPYKHOCTH

Jloka3pIBaTh TEOpEMBI 00 OKpPY>KHOCTH,
ONIMCAaHHOM OKOJIO TPEYroJIbHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOT O
YEThIPEXYTOJIbHUKA

152

CreneHp ¢ LEJIBIM MMOKA3aTENEM U
e€ CBOMCTBA

Hcnons30Barh 3aIicCh qucell B
CTaHIAPTHOM BHJE [Js1 BBIPAKEHUS U
COMOCTABJICHUSA

pa3MepoB  OOBEKTOB,

JIIUTCIIBHOCTHU IMponecCcoB B

OKpPYXaIOIeM MHUpE.

153

Bricanunas u
OKPYXHOCTH

OIIMCaHHas1

Pemarts 3aJ1a4u Ha
JI0Ka3aTeIbCTBO u
CBSI3aHHBIC c OKPY’KHOCTBIO,
BIIMCAHHBIMU u OINMMCAaHHBIMH
TPEYroJbHUKAMHU u
YETBIPEXYTOJIbHUKAMU

BBIYUCIICHUC,
IMOCTPOCHHUC,

154

CreneHp ¢ LENbIM MMOKA3aTeIeEM U
€€ CBOICTBA

Hcnons3oBaTh 3aI1Ch yuce B
CTaHJApPTHOM BHUJIC IS BBIPAXKCHHUS U
00BEKTOB,

COTOCTABJICHUS  Pa3MEPOB

JINTCIIBHOCTHU IIpoLcCCOB B

OKpY’KaIOILIEM MHpE.

155

CrerneHp ¢ LENbIM MMOKA3aTeIeEM U
€€ CBOICTBA

Hcnons3oBaTh 3aIliCh qucen B
CTAaHJAPTHOM BHJIC IJIs BBIPAXKEHUS U
00BEKTOB,

COTNOCTABJIEHUS  Pa3MEpOB

JINTCIIBHOCTHU IIponIccCcoB B

OKpY’KaIoIIeM MHpE.

MIpUBJICUCHUE
BHUMAaHUs
IIKOJILHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4yaeMbIX Ha
ypoKax
SIBIICHU,
OpraHu3aIus ux
paboTHI C
MOJIy4yaeMOM Ha
ypOKe
COILIMAIBHO
3HAYUMOU
nHpopManmei —
MHULIMMPOBAHUE
ee 00CyXIeHu,
BBICKA3bIBAHUS
YYAIIUMUCS
CBOEr0 MHEHUS
I10 €€ MOBOY,
BBIPAOOTKHU
CBOETO0 K HEU
OTHOUIEHUS,

156

Brucanunas " orvcaHHas

Pemats 3aJa4un Ha BBIYUCJICHUC,

noOyKJIeHHE
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OKPY>KHOCTH JI0Ka3aTeIbCTBO u MOCTPOCHHE, | IIKOIBHUKOB
CBSI3aHHBIE c OKPYXHOCTbIO, | COOII0aTh Ha
BIIMCAHHBIMU u OMHUCAHHBIMU | YPOKE
TpPEyroabHUKaAMU U | OOIIETIPUHSITHIC
YETRIPEXYTOJTbHUKAMHU HOPMBI
157 Koumponvuas paboma Ne 9 Hcnonb3oBaTh  pa3iuyHble  NPUEMBI | IOBEACHUS,
no aﬂge6pe «Cmenenuv c yenvim IMPOBCPKH MPABHIBHOCTH BBIIIOJIHACMEIX | [IpaBUJIa
HOKAZAMeNeMm» 3aJaHui ) 00IIeHHA CO
Kputnuecku oneHuBaTh TMOJYUYEHHBIN | CTAPIIUMHU
OTBET, OCYLUECTBIATH CAMOKOHTpPOIJIb, (yuurensimu) u
MIPOBEPSISt OTBET CBCPCTHHKAMU
(ILIKOJIBHUKAMH ),
158 Pemenne 3aja4 10 TEME Pemrate  3amaum Ha  BBIYMCIICHHE, e —
«OKpY>KHOCTBb» N
Py JI0Ka3aTeIbCTBO u MOCTPOCHNE, | yyeGroit
CBSI3aHHBIE c OKPYKHOCTBIO, | TyCIUIUIMHEI U
BIIMCAHHBIMU U ONMCAHHBIMU | CAMOOPTaHU3AIl
TPEYrojabHUKaMH u | UH;
YETHIPEXYTOJIbHUKAMHU
159 DJIEeMEHTHI CTaTUCTUKHU [IpuBOANTH TIPUMEPHI PENPE3ECHTATUBHOM IlepeBon
o CTCeIICHHU C
U HEPENPE3CHTATUBHOMN BBIOOPKH. —
I CJIbIM
W3pnekats uHpOpManuoo H3  TaONHIL oTpumaTEN
YacTOT U OPraHU30BbIBATh WH(OPMAIUIO LHBIM
B BUAe Ta0mMIl YacToT, CTPOUTH HOKA3ATEN
o €M B
UHTEPBAIIbHBIN PSI. —
p PAA 00bIKHOBE
HHYIO H
JecATHYHY
10 1po0b
160 [IpuBOAUTH TpUMEpPHI PENPE3CHTATUBHOMN

DNEMEHTBI CTATUCTHUKH.

151 HEPENPE3ECHTATUBHOU BEIOOPKH.
W3BnekaTh wuHPOpMAUIO W3  TaOJIHIL
4aCTOT M OPraHU30BBIBaTH MH(OPMAIIHIO
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B BUJAe TaOIMLl YacTOT, CTPOUTh
VHTEPBAJIbHbBIN Ps.

161 Pemienne  3amadu mo  TeMe Pemiate  3agaun Ha  BBIYHCIICHHE,
«OKpY)KHOCTB» J0Ka3aTeJIbCTBO u IIOCTPOCHHE,
CBSI3aHHBIE c OKPY>KHOCTBIO,
BIIMCAHHBIMU u OMMCAaHHBIMHU
TpPEyroJabHUKaAMU u
YETRIPEXYTOJTbHUKAMHU
162 DNeMEeHThl CTATUCTUKU Pemath  3amaum Ha  BBIUMCIICHUE,
JTI0OKa3aTeIbCTBO u MOCTPOCHHUE,
CBSI3aHHBIE c OKPY>KHOCTBIO,
BIIMUCAHHBIMU u OTMCAaHHBIMU
TPEyroJabHUKAMU u
YEeTBIPEXYTOJTbHUKAMU
163 Komwmponvnas paboma Ne 5 Hcnonp3oBaTh  pa3iaudHble  MPUEMBI
« OKDYHCHOCM b Y NPOBEPKH TMPaBUILHOCTH BBITIOJIHAEMBIX
3aJIaHUN.
164 DneMeHThI CTATUCTUKH. Pemate  3amaum  Ha  BBIYHCIICHHE,
JI0Ka3aTeIbCTBO u MOCTPOCHHUE,
CBSI3aHHBIC C OKPYXHOCTHIO,
BITMCAHHBIMU u OTMCAHHBIMH
TPEyroJabHUKaAMU u
YETBIPEXYTOJIbHUKAMU

MpUBJICYCHUE
BHUMAaHUs
IIKOJIBLHUKOB K
LIEHHOCTHOMY
aCIeKTy
M3y4yaeMbIX Ha
ypoKax
SIBIICHU,
OpraHu3aIus ux
paboTHI C
II0JIy4aeMOH Ha
ypOKe
COIIMAIIBHO
3HAYUMOU
nHpopManmein —
WHULIMMPOBAHUE
ee 00CyXIeHu,
BBICKA3bIBAHUS
YYAIIUMUCS
CBOEr0 MHEHUS
I10 €€ MOBOY,
BBIPAOOTKHU
CBOETO0 K HEU
OTHOUIEHUS,




165

IToBTOpEHME. KBanpaTHsbie
HpobOHbie

palMOHATIbHBIE YPABHEHHUS

YPaBHEHHSI.

Pemlate  kBajpaTHble  ypaBHEHMS U

OpOOHO palMOHAJIbHBIE YPABHEHUS

166 AHanu3 KOHTPOJIBHOW PpabOTHI. Pematp  3amau Ha ~ TPUMEHEHUS
[ToBTOpCHHE. [TomoGHBIC IPU3HAKOB MMO00US TPEYTOJIBHIUKOB
TPEYTOJbHUKH

167 Hmoecosas konmponvuas paboma Kputnuecku orneHuBaTh  TOJYYEHHBIN

OTBET, OCYIICCTBIISITH CaMOKOHTPOJIb,
IIPOBEPSIsT OTBET

168 [ToBTOpeHwE. Pemarp  3amaun  Ha  BBIYUCIICHHUE
YerbipexyronpHauku. [lnomans IIOIA e .

169 [ToBTOpeHwE. CreneHb c [TpuMeHSTh CBOWCTBA CTENEHU C IIEIBIM
HATYpaJIbHBIM ITOKa3aTeIeM ToKazaTesieM npu BBIITOTHCHUH

BBIYUCIICHUI U npeoOpazoBaHU
BBIPAXKECHU U
170. IToBTOpEHME. Crenenn c [IprMeHATh CBOMCTBA CTEIEHU C LIEJIBIM

HaTypaJbHbIM IIOKA3aTEJIEM

II0Ka3aTeseM pu BBITIOJIHEHU U
BBIYMCIICHUH 151 npeoOpa3oBaHUM
BBIPAKCHU U

OpraHu3aIus
e cTBa
MOTHUBHUPOBAH-
HBIX U
APYIHPOBAHHBIX
ydamnmxcs Haj
150:¢
HEYCIIEBaIOIUM
U
OJIHOKJIACCHUKA
MU, JAIOIIETO
IKOJIbHUKAM
COIIMAIBLHO
3HAYHUMBIN OIBIT
COTPYJIHUYECTBA
U B3aUMHOU
TTOMOIIIH;

IIpoBepka

YMEHUIl M
HaBBLIKOB

10 BCEM

HU3YYEHHO
My
MaTepHATY
3a_Kypc 8
KJjacca

9 kiaacc
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Oo603H HaumenoBanue Yac | XapaKTepHCTHKA OCHOBHBIX HesareabHocts | Mcnoan3os | IIpume
Ne | auenn pasjejia u TemM bl BU/I0B J1eSIT€JIbHOCTH yUHTeJIs ¢ anue LHHOP | yanme
ypo ¢ yae 00y4aromuxcs y4éTom padoueii
Ka | JUCUH OHO
NMPOrpamMMabl
IUIHH ro
B Bpe BOCITUTAHUSA
MEH
]|
1 A IToBTOpenue. Beiuncnenus 1 | HaxoauTh 3Ha4Y€HUs BBIPAKEHUN | yCTAaHOBJICHUE
2 r [ToBTOpenune. YeThIpEXYroabHUKMU. 1 |Pemate 3amaun cCBsI3aHHBIE C | JOBEPUTEIIBHBIX
[Tnomanu puryp BBIYMCJICHHEM IUIOMIaield QUTyp | OTHOLIEHHM
3 A IToBTOpenue. ToxaecTBEHHbIE 1 | BeimosHATH TOXICCTBECHHBIC | MEXKIY YYUTEIIEM
npeoOpa3zoBaHus npeoOpa3zoBaHus BEIPAKEHUIN U €r0 YUYCHUKAMU,
4 r [ToBTrOpenue. [TogoOHbIE 1 |Pemarth 3a1aud CBSI3aHHBIE C | CTIOCOOCTBYIO-
TpeyroibHUKH. OKpPyKHOCTh noJlo0MeM  TPEYroJbHUKOB, ¢ | IUX
LECHTPAJIBHBIMA W BIIMCAaHHBIMU | [IO3UTUBHOMY
yIjlamu BOCIIPUSITHIO
3) A IToBTOpenue. HepaseHncraa. 1 | Pemars HEpPABEHCTRBA. | YJAIIUMHUCS
Hcnonb30Bath pasnuuHble | TPEOOBaHUA |
IIPUEMBI TIpOBepKH | IPOCKO  y4uTers,
MPABWJIBHOCTU  BBIINOJIHAEMbIX | [IPUBJIICYCHUIO WX
3aJIaHUN. BHUMAHUA K

oOcyxIaeMoi Ha
ypoKe
uH(bOopMaIy,
aKTUBHM3AIIUU WX
ITO3HABATEIILHOU
JeSTETHbHOCTH;




6 DyHKIMY U UX CBOKCTBA Boruncnars 3HaueHus (QyHKIHH, | TPUBJICYCHUE 0QobaacTh
3alaHHOM (popMyIioif, a Tak)Ke | BHUMAHHUS onpeaeaeHu
IBYMs U TpeMsi GOpMyJIaMH. IIKOJIbBHUKOB K | 1 M 00J1aCTh
LIECHHOCTHOMY 3HAYCHM I
ACIEKTy byHkIMH
7 dopMyIupoBaTh OMpeAeICHUs U | U3y4aeMblX  Ha | 3ajgauda 749
WJUTFOCTPUPOBATh MIOHATHS | YPOKaX SIBJICHHIA,
[TousTue BexTOpa BEKTOpA, €ro JUIMHBI, | OPTaHU3alMUs  UX
KOJUJTMHEAPHBIX u paBHBIX | pabOTHI c
BEKTOPOB [IOJIy4aeMOM  Ha
8 OyHKIUU U UX CBOMCTBA Boruncnsarh 3HaueHus QyHKIMH, | YPOKE COIHAIbHO
3aaHHON (OpMYJIOH, a TakXke | SHaYMMOM
JIBYMs U TpeMsi OpMYJIaMH. uHpopmanmeinn —
9 ITonsiTue BekTOpa dopMyaupoBaTh ONpEAEICHUS U | HHULIUMPOBAaHUE
WJUTFOCTPUPOBATh MOHSTHS | €€  OOCYKICHUS,
BEKTOpa, ero JUTMHBI, | BBICKAa3bIBaHUS
KOJIUIMHEAPHBIX u paBHBIX | YHaIIUMHUCA
BEKTOPOB CBOEr0  MHEHHUS
10 @yHKIMU U UX CBOKCTBA OnuceiBaTh cBOMCTBa (PyHKIMiA | IO €€  IOBOAY,
Ha OCHOBe HX Ipadudeckoro | BBIpaOOTKH
IpeACTaBICHUS. CBOEr0 K HeH
HNHTtepripeTupoBath rpaduky | OTHOIIEHUS,
pEAIBHBIX 3aBUCHMOCTEM.
11 OyHKIIMU U UX CBOKCTBA OnuceiBaTh CBOWCTBA (PYHKIUH | UCIIOJIB30BAHUE «YcBoeHHE
Ha OCHOBE HX I'papuueckoro | pocrmrarTenbHbIX | HABBLIKOB 1
TpeCTaBIICHH. BO3MOKHOCTEI 3HAHUI 110
HuTepnperupoBaTh rpaduku o
pEaTbHBIX 3aBUCHUMOCTEM. coRCpIaIA leae
y4eOHOTO «CBoiicTBa
IpeaMeTa 4epes dyHKINNY

JIEMOHCTpAaIHIO
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12 CnoxeHue U BBIYUTAaHUE BEKTOPOB MoTuBHUpoOBaThH BBEJICHUE | IETSAM MPUMEPOB 3agaua
MIOHSTHI 51 ACHCTBUH, | otBeTcTBeHHOrO, | 911
CBSI3aHHBIX c BEKTOPAMA, | rpascianckoro
COOTBETCTBYIOIIUMU T —
npuMepaMu, OTHOCSIIUMUCA K
buznIecKUM BEKTOPHBIM TpOABIICHHA
BCITUYMHAM; npuMeHsTD | 1E7I0BEKOMOONS
BEKTOpPHI U JCHCTBUSA HAJ HUMH | U
IpU PEUIEHHU TE€OMETPUUYECKUX | 0OpOCepaedHOC-
3ajxaqd TH, Yepe3 noaodop
13 OnuceiBaTh cBOMCTBA (PYHKIUH COOTBETCTBYTO-
Ha oOcHoBe ux ['padudeckoro
IIUX TEKCTOB JIJIs
IpeACTaBICHUS.
HNuTtepripeTupoBath rpaduxy | | ToHAA, salad
. peanbHbIX 3aBUCUMOCTEN. AT pCIICHUA,
DYHKIIUMA U UX CBOMCTBA MPOGAEMHBIX
CUTYyalMW IS
00CyXICHUS B
KJ1acce;
14 CnoxeHue 1 BBIYUTaHUE BEKTOPOB MoTuBHUpoOBaThH BBEJICHUE | IPUBJICUYCHHE 3apgaua 923
MMOHSITUH u JICUCTBUM, | BHUMAHUSI
CBSI3aHHBIX c BEKTOpaMH, | IKOJIBHUKOB K
COOTBETCTBYIOIINMU LEHHOCTHOMY
npuMepaMy, OTHOCSIIUMUCA K | aCHEKTY
buznuecKumM BEKTOPHBIM | U3y4aE€MbIX  Ha
BEJIMYMHAM,; NPUMEHATH | ypOKaxX SIBICHUH,
BEKTOpPbl U JCHCTBUS HAJ HUMH | OpraHU3alusl UX
OpU PEHIEHUU TEeOMETPUUYECKUX | paOOThI c
3a1a4 MOJy4aeMOM  Ha
15 KBanpartssliii TpéxuiieH [IpencraBisaTh KBaJIpaTHBIN | ypoke couuanbHo | Kophu

TPEXUJICH

3HAUNMOU
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ax2+ bx+ ¢ B Buge a(x —m)2 +
n, A€ m U N— HEKOTOPHBIE
yucna, WiIM, KaKk TOBOPAT,
BBIJICJIATh KBagpaT ABYWICHA M3
KBaJ[paTHOI'0 TPEXWICHA.

16

KBagpaTHslii TpEXUIIEH

[Ipencrasusars KBaJ{paTHBIN
TPEXWIEH

ax2+ bx+ ¢ B Buge a(x —m)2 +
n, i€ m U N— HEKOTOphIE
4yycia, WIM, Kak  TOBOPAT,
BBIJICIIATh KBaJpaT JIByWICHaA U3
KBaJIpaTHOI'O TPEXYICHA

17

CrnoxeHue 1 BBIYMTaHHE BCKTOPOB

MoTuBupoOBaTH BBCJICHUE
MTOHSITUI 51 JICHCTBUM,
CBSI3aHHBIX C BEKTOPAMHU,
COOTBETCTBYIOIIUMU
IIPUMEPAMU, OTHOCSIIUMHUCS K
bu3uIeCKUM BEKTOPHBIM
BEJIMYNHAM, MIPUMEHSTh
BEKTOpPbI W JCWUCTBUS HAJl HUMH
IPU PEUICHUU TEOMETPUUYECKHUX
3aJ1a4

uHpopmammen —
UHULMUPOBAHKE
ee 00CyXJIeHus,
BBICKa3bIBaHUS
yYaluMucs
CBOETO  MHEHUs
no ee TMOBO.NY,
BbIPa0OTKHU
CBOEr0 K HeH
OTHOIICHMUS;

KBaJIpaTHOI'
0

Tpexyiiena

18

KBagpaTHblii TpExuiieH

PackmaneiBath
TPEXUJICH
ax2+ bx+ c, uMewIero KopHHU
x]l m x2, Ha MHOXUTENH a(X—
x1)(Xx— x2), NOPUMEHATH 3TO
npeoOpa3oBaHue B PA3TUIHBIX
CUTyalusiX, B YAaCTHOCTH TMIPHU
COKpAIICHUH IpoOei

KBaJIpaTHBIN

19

YMHOXKEHNE BEKTOPA HA YUCIIO

[IpyMeHATH BEKTOPHI U IEUCTBHS
HaJl HHMU TPU  PEUICHUU

HCIIOJIL30BaHUE
BOCITMTATCIBHBIX
BO3MOXXHOCTEH
COZEpKAHUSA
y4eOHOTO
npeamMera  4epes
JIEMOHCTPAIAIO
JETSIM  TIPUMEPOB
OTBETCTBEHHOIO,
rpakJaHCKOTO
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TCOMETPUICCKUX 3a1a4 TIOBE/ICHMS,
20 KBanpartusliii TpéxuiieH PacknanbiBaTh KBaJPaTHBIN | IPOSBIICHUS
TPEXWICH YEJI0BEKOIIO0US
ax2+ bx+ ¢, UMeromero KopHU | U
x]l 1 X2, Ha MHOXHTEIH a(X— | 10OpocepAeUHOC-
X1)(Xx— x2), OPUMEHSTH 3TO | TH, Yepe3 Hoadop
npeoOpa3oBaHUE B Pa3IMYHBIX | COOTBETCTBYIO-
CUTyallUsIX, B YACTHOCTH TMIPH | LIUX TEKCTOB IJIA
COKpaIieHuu apooeit YTEeHMUS, 3aj1a4y
TUTS pericHus,
pOOJIEMHBIX
CUTYyalU st
oOCyXJeHuss B
KJ1acce;
21 Hcnonb3oBaTh pasluuHbIe | MOOYXICHUE
Konmponvuas paboma Ne 1 no MIPUEMBI MPOBEPKH | IIKOJIHHUKOB
aneeope «Keaopamuunas ¢hynkyusny MPaBUIBHOCTU  BBITIOJIHSIEMBIX | COOJIIOIATH Ha
3aJlaHUU. Kputnuecku | ypoke
OLICHUBATh TMOJIYYEHHBIA OTBET, | OOLIECTIPUHSTHIC
OCYIIECTBIISITh ~ CAMOKOHTPOJIb, | HOPMBI
IpoBepsis OTBET MOBE/ICHMSI,
22 [IpumeHeHue BEKTOPOB K PEIICHUIO [TpumeHsTh BEKTOPHI U JCHCTBUS | IIpaBUia
3agau HaJl HUMH TpPH  pCIICHHH | OOIIEHUS co
T€OMETPUYECKUX 33124 CTapUIUMU
23 Ananus KOHTPOJIbHOM paboTHI. IToka3bIBaTh cxemarudecku | (yuutensamu) ¥ | Kpagpatuu
KBaapartuunas ¢hyHKIusS 1 €€ rpaduk TMOJIOKCHHE Ha KOOPAWHATHOW | CBEPCTHHKAMU Hasl
IUTOCKOCTH Trpaduka (QyHKIuK y | (IIKOJIBHUKAMHU), byHKIHAS B
= ax2 1810)205000%0003
yae6HOM ee rpaguk
24 [IpuMeHEHnE BEKTOPOB K PELIEHHIO [IpUMEHSATH BEKTOPHI M jeiicTpus | AHCHUIIIMHBL - 1
3a1a9 HAJ HUMH Opu  pemenuy | CaMOOpraHusa-
IIUH;

I'COMCTPHUUICCKHX 3a/1a4
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25

KBaapartuunas ¢pyHkuus u e€ rpaguk

[loka3biBaTh CXeMaTH4eCKH
IIOJIOKEHUE Ha KOOpPAWHATHOM
IUIOCKOCTU Tpaduka (GyHKIUH Y
= ax2

26

KBaapartuunas ¢pyHkuus u e€ rpadux.
BIIP. BxogHOM KOHTPOIIb.

[Toka3biBaTh CXeMaTH4eCKH
IIOJIOKEHUE Ha KOOpPAWHATHOM
IUIOCKOCTHU TpaukoB GyHKIMH Y
=ax2+n, y = a(x — m)2.

27

Koopaunatel BekTOpa

OOBSCHAT, U WUTIIOCTPUPOBATH
HOHATHUSA IPSAMOYTOJIbHON
CUCTEMBI KOOPJIMHAT, KOOPAUHAT
TOYKHU U KOOPAMHAT BEKTOpa

28

KBaapartuunas ¢dyHkuus u e€ rpapuk

[Toka3biBaTh CXeMaTHYeCKH
MOJIO)KEHHE Ha KOOPAMHATHOM
IUIOCKOCTHU TpauKoB HyHKIMHA Y
=ax2+n, y =a(x — m)2.

29

Koopnunate! BekTopa

OOBICHAT, U WUTIOCTPUPOBATH
MOHSITHS IPSIMOYTOJIbHOM
CUCTEMBI KOOPJIMHAT, KOOPJUHAT
TOYKH M KOOPAMHAT BEKTOPa

30

Ksanpatuunas ¢pyHkius u e€ rpadux

Crpoutb rpaduk QyHKIMH Yy =
ax2

+ bx + c, yMerb yKa3bIBaTh
KOOPJIMHATHI BEPIIMHBI
napabonbl, €€ OCh CHUMMETPHH,
HAIPaBJICHUE BETBEH Napaloibl.

IIPHUBJICUYCHUC
BHUMAaHHUS
IIKOJILHUKOB K
IIEHHOCTHOMY
aCTICKTy
U3y4aeMbIX  Ha
YPOKax SIBJICHUM,
OpraHu3ainus Hx
paboThl c
MoJy4yaeMou  Ha
YpOKE COIUAJIbHO
3HAYMMOU
uHpopmanment —
WHUIIMUPOBAHHE
ee oOCyXIeHus,
BBICKa3bIBaHUS
yUalUMHUCS
CBOETO  MHEHUS
no ee¢ TMOBO.Y,
BBIPa0OTKHU
CBOET0 K HeEH
OTHOIIICHHUS;

I'paduk

KBa aTH4
Hoii
Q!HK!!I/II/I
y:ag X—Mm)

B KBaJapaTe

31

KBaapartnunas ¢hynkuus u e€ rpadpuk

Crtpouth rpaduk GyHKIMH y =
ax2

+ bx + ¢, yMmMeThb YKa3bIBaTh
KOOPAMHATHI BEPIIUHBI

YCTaHOBJICHUE
JIOBEPUTEIIBHBIX
OTHOIIICHUM
MEXKY YUYHUTEIEM
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napalonbl, €€ OoCb CHUMMETpUH,

M €TO0 YYCHUKAMMU,

HaIlpaBJICHUE BETBEH Mapaloibl. | CHOCOOCTBYIO-

32 BeiBOAUTE M HMCIIONB30BATh IpU | KX Bripaxkenu
pemieHud  3a1ad  QOpMYJIbl | TO3UTUBHOMY e JIJTHHBI

TpocTeiiiue 3a1aun B KOOPAHATAX KOOpJMHAT CEepPEeAUHBI OTpPe3Ka, | BOCIIPUATHUIO BeKTOpa
JUIMHBl ~ BEKTOpPAa, PAacCTOSHUS | y4allUMHUCS yepe3  ero
MEXy IBYMSI TOUKAMHU TpeOoBaHUM U | KOOPAMHAT
IpoCh0 YUYUTEINs, | bl.

33 KBagpatuunas QpyHkuus u e€ rpaduk Crtpouts rpaduk GyHKIUH y = | IPUBICYCHUIO HX
ax2 BHUMAaHUS K
+ bx + ¢, yMeThb yKaseIBaTh | 00CYXKJIaeMOi Ha
KOOPIMHATHI BEPIIIHUHBI | YPOKE
napaboibl, €€ 0och CUMMETpHH, | KHQOpMALUH,
HaIlpaBJICHUE BETBEU mapalobl. | aKTUBU3AIMH  HX

34 HpOCTeﬁmMe 3aJ1a4¥ B KOOpAUHATAX BrIiBOIUTE M HUCIIOIB30BATH npu [I03HABATECIILHON Boipaxkenue
pemeHuu 3a1a4 (1)0pMyJILI ACATCIIBHOCTH, PaACCTOSTHUSA
KOOpJIMHAT CEpPeIMHbl OTpe3Ka, MEXKTY
JUIMHBl ~ BEKTOpAa, PpPacCTOSTHUS TOYKAMU
MEXIy ABYMSI TOUKAMHU uepes 10,9

KOOPJAUHAT
bl

35 KBagpartnunas ¢hyHkuus u e€ rpapuk Crtpouth rpaduk (QpyHKIHH y = | IpUBJICYCHUE
ax2 BHUMAaHUS
+ bx + ¢, yMmMeTh YyKa3bIBaTh | IIKOJIHHUKOB K
KOOpPJIMHATBI BEPUINHBI | IEHHOCTHOMY
napabonbl, €€ OCh CHUMMETPHUH, | ACTIEKTY
HAIIPABJICHUE BETBEH Mapaloybl. | M3y4aeMbIX  Ha

36 Crenennas QyHKUUs. N3006paxathb CXEMaTHUYECKH | ypOKax sBJICHUM, | OnpeaesieH
rpaduk QYHKIHM Yy = XN C | OpraHu3aimus HX | ye creneHu
yéTHBIM ¥ HEYETHBIM N, | pabdOThI 5 Cle 1POGHBIM
ONPEIENIATh, TPUHA/UIKHUT JIH | TIOAY4aeMOd  Ha | .o

rpaduKy CTENneHHOW (yHKIUH

YPOKE COIMAIBLHO
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TOYKa c
KOOpAMHATaMU

YKa3aHHBIMHU

37

YpaBHEHUE OKPYKHOCTU U IPSIMOU

BeiBOAUTE M HUCIIONB30BATH IIPU
pelieHuy  3aJay  ypaBHEHUSA
OKPYKHOCTH U IPSIMOU

38

Kopenb N-ii crenenn

BruInoHSITh HECIOXKHBIC 3aJIaHUS
Ha HaXO0XKICHUE 3HAa4YCHUM
KOpPHEW N-U CTEIEHU, YKA3bIBATH
JIBa TIOCJICJIOBATCIbHBIX IIEJIBIX
yucia, MEXKITY KOTOPBIMU
3aKJIIOUYECHO 3HA4YCHHE

BBIPAKCHUA BUIA n\/ a

39

VYpaBHEHHE OKPYKHOCTH U MPIMOM

BriBoUTh W MCTIONB30BATH MPH
pemieHnd  3a7a4  ypaBHEHMUSI
OKPYXHOCTH U MPSIMOM

3HAaYUMOU
uHpopmammen —
UHULMUPOBAHUE
ee 00CyXJIeHus,
BBICKa3bIBaHUS
yYaluMHucs
CBOETO  MHEHUS
no ee TMOBONY,
BbIPa0OTKHU
CBOEr0 K HeH
OTHOIICHHUS;

I=

3anaua 968

40

Kopenp n-i1 crenenn

BbINONHATH HECTIOKHBIE 3aJaHUS
HAa  HAXOXJEHUE  3HAYCHUU
KOpPHEW N-U CTEIEHU, YKA3bIBATH
JIBa TIOCJIEIOBATENbHBIX LEJbIX
qyucia, MEXKITY KOTOPBIMU
3aKJII0OYEHO 3HAYECHUE

BBIPAKEHMS BUJA \/d

41

YpaBHEHHE OKPYKHOCTH U NPSIMOU

BriBOAUTE M HCIIONB30BaTh IPU
pelIeHur  3aJay  ypaBHEHUS
OKPYKHOCTH U IPSIMOU

42

KontponbHas padota Ne 2
no anredpe «KBaaparnunas GyHKIUSI»

Hcnonp3oBaTh pasIuYHbIC
IIPUEMBI IIPOBEPKHU
MPABWIBHOCTA  BBINIOJIHSIEMBIX
3aJJaHHM. Kputnueckun
OLICHUBATHh IIOJYYEHHBIN OTBET,
OCYIIECTBIIATh  CAMOKOHTPOJIb,

npUMEHEeHHe Ha
ypoke
MHTEPAKTUBHBIX
dbopm paboThI
yUalTUXCS:
WHTEJUICKTYaJb-
HBIX urp,
CTUMYJTUPYIOIIHUX
MO3HABATEIbHYIO
MOTHBAITUIO
IIKOJIbHUKOB,;
TUIAKTHYECKOTO
TeaTpa, riae
MOJIYYCHHBIE  HA
ypoke 3HAHUS
OOBITPHIBAIOTCS B



http://school-collection.edu.ru/catalog/res/c25db237-0ca4-4192-a83d-5c3d04ae7ec4/view/
http://school-collection.edu.ru/catalog/res/3245cae5-93b1-40f4-9421-4faa1bc06e08/view/

MPOBEPSISt OTBET TeaTpalbHbIX
43 Pemats ypaBHEHHS TpeTbhel U | IOCTAaHOBKAX;
YETBEPTON CTENEHU C MOMOINIBIO | AUCKYCCUH,
pasNoKeHUsT Ha MHOXHTENIM U | KOTOpbIE  Jal0T
BBE/ICHUS BCIIOMOTATENbHBIX | YYaIUMCS
NEePEMEHHBIX, B  YaCTHOCTH | BO3MOXKHOCTb
peuiath OMKBaJpaTHBIC | IPHOOpPECTH
ypaBHEHUS. OTIBIT BEJICHUS
KOHCTPYKTUBHOTO
AHanu3 KOHTPOJIbHOU pabOTHI. juarnora,
. . IpyIIIOBON
VYpaBHEHMS C OTHOW NTEPEMEHHOM
paboThl WIn
paboTel B mapax,
KOTOpBIE ydar
IIKOJIbHUKOB
KOMaHIHOH
pabote u
B3aUMOJEHCTBUIO
C IpYruMu
J€TbMHU;
44 YpaBHEHHE OKPYKHOCTH U MPSIMOU BpiBOIMTE M UCHOJIB30BaTh MPU | IPUMEHEHUE  HaA
peuieHnd  3a7a4  YpaBHEHHS | ypOKe
OKPYKHOCTH U MPSAMOM WHTEPAKTUBHBIX
45 YpaBHEHUS C OJHOW EPEMEHHOMN Pemate ypaBHeHHsT TpeTbell H | GopM paboTHI
YETBEPTON CTENEHU C MOMOUIBIO | yJallUXCs:
pa3lioKEHUd Ha MHOXKUTENIN U | HHTEJUIEKTYallb-
BBE/ICHUS BCIIOMOTATENbHBIX | HBIX urp,
NEPEMEHHbIX, B  YAaCTHOCTU | CTUMYJIMPYIOIIHUX
peuarb OWKBaJpaTHBIC | IO3HABATEIBHYIO
ypaBHEHHUS. MOTHUBAIIUIO
46 Pemenune 3amay mo teme «BekTOpBI. Hcronp30BaTe 1pW  pELICHUH | LIKOJIBHUKOB;
MeTo 1 KOOpHHAT 3amad  (GOpMYIBl  KOOPAWHAT | IUCKYCCHM,




CepeauHbl  OTPE3KA,  JJIAHBI
BEKTOpPA, PACCTOSIHUS  MEXKIY
IBYMs  TOYKaMH, YpPaBHEHHUS
OKPYKHOCTHU U IIPSAMOM

47

YpaBHEHHUsI C OAHOMN IIEPEMEHHOU

Pemate ypaBHEHHs TpeTben U
YeTBEPTOU CTENEHU C IOMOILBIO
pa3loXKEHUs Ha MHOXUTEIU U
BBCJCHUS BCIIOMOTaTEIIbHBIX
IIEPEMEHHBIX, B  YaCTHOCTH
pelarthb OMKBaJIpaTHBIC
YpaBHEHUS.

48

YpaBHEHUS C OJHOW IEPEMEHHOMN

Pemate ypaBHEHHs TpeTben U
4ETBEPTOU CTENEHU C MTOMOUIBIO
pa3OKEHUs HAa MHOXUTEIU U
BBEJCHUSI BCIIOMOTaTEIbHBIX
IIEPEMEHHBIX, B  YaCTHOCTHU
pelars OMKBaJpaTHbIE
YpaBHEHUS.

KOTOpbIE  JIalOT
y4aumMcst
BO3MOXHOCTb
npuooOpecTH

OTIBIT BEJICHUA
KOHCTPYKTHBHOTO
JaJIora;
IpYyNIIOBOM
paboThl WIn
paboThl B mapax,
KOTOpPBIE y4ar
IIKOJIBHUKOB
KOMaHJIHOM
pabote u
B3aHMMOJCHCTBUIO
C JIpYyTUMU
JETbMU;

«Marematu
Ka, 5-11
KJIACCBI.
[IpakTHKYM»

49

Pemenue 3agad II0 TCMC <<B€KTOpBI.

Meton KoOopAMHATY

Hcnonb3oBaTh mpu  pelieHuun
3aMa9  (HOPMYJIBI  KOOPJIUHAT
CEepelUHbl  OTpe3Ka,  JJIMHBI
BEKTOpa, PACCTOSHHS  MEXKIY
IByMs  TOYKAMH, YpaBHEHUS
OKPY>KHOCTH U TTPSAMOM

50

YpaBHEHHUSI C OAHON NTEPEMEHHOU

Pemate ypaBHEHHs TpeTben u
YeTBEPTOU CTENEHU C MOMOIIBIO
pPa3OKEHUs HAa MHOXUTEIU U
BBEJCHUS BCIIOMOTaTEJIbHBIX
IIEPEMEHHBIX

o1

Koumponvnasn paboma No

«Bexmopwi. Memoo koopounamy

HUcnonb3oBath
IIPUEMBI
MPaBIIILHOCTH

pa3uyHbIe
IIPOBEPKU
BBITIOJTHSIEMbBIX

YCTaHOBJICHUE
JIOBEPUTEITBHBIX
OTHOIIICHUH
MEXIy YUHUTEIEM
U €r0 YYCHUKAMH,
CIOCOOCTBYIO-
111170:4
MMO3UTUBHOMY
BOCIIPUATHIO
y4aIuMHCs
TpeOoBaHUM "
npockd y4uTens,
MIPUBIICUCHUIO HX
BHUMaHUS K
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3a1aHUN. Kputnueckn
OLICHUBATH ITOJIyYECHHBI OTBET,
OCYLIECTBIISITh  CAMOKOHTPOIIb,
IIPOBEPSIS OTBET

52

YpaBHEHHUsI C OAHOMN IIEPEMEHHOU

Pemate apoOHBIE palmoHaIbHbBIE
YPaBHEHHUsI, CBOJAS MX K LEIBIM
YPaBHEHUSIM C IIOCIEAYIOLIEH
IIPOBEPKOU KOpHEU

oOcyxaaeMol Ha
ypoKe
uH(popmMaIu,
aKTUBHM3AIIUU WX
II03HABATEJIbHOM
JeSITeIbHOCTH;

53

YpaBHEHHUsI C OAHOMN IIEPEMEHHOU

Pemate apoOHBIE panmoHaIbHbIE
YPaBHEHHUsI, CBOJAS MX K LEIBbIM
YPaBHEHUsAM C IIOCJIEAYIOLIEN
IIPOBEPKOU KOpHEU

54

Ananu3 KOHTpoJIbHON paboTel. CuHYC,

KOCHHYC, TAHT'CHC, KOTAHI'CHC

dopMyupoBaTh U
WUTFOCTPUPOBATh  OTIpeJIeICHUs
CHUHYyCa, KOCHHYyCa, TaHT€HCa U
KoTaHreHca yrioB oT 0 go 180°

55

YpaBHEHUS C OJHOW IEPEMEHHOMN

Pemate apoOHBIE parmoHalIbHbIE
YpaBHEHHUSI, CBOJAS MX K LEIbIM
YPaBHEHUSIM C TOCJIEAYIOIEH
IIPOBEPKOM

56

Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC

BriBouTh OCHOBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO, HCIIOJIb30BaTh MPHU

pellIeHUN 3a7a4

S7

YpaBHEHHUSI C OAHON NTEPEMEHHON

Pemates qpoOHBIEC parmoHaIbHBIE
YpaBHEHHUSI, CBOJASI MX K LEIbIM
YPAaBHEHUSAM C TOCJIEAYIOLIEN
IIPOBEPKOMN KOpHEH

YCTaHOBJICHUE
JIOBEPHUTEITbHBIX
OTHOIIICHUH
MEXIY YIUTEIIeM
U €ro yYeHUKaMH,
CIOCOOCTBYIO-
1111704
MO3UTUBHOMY
BOCIIPUSITHIO
yYaluuMucs
TpeOoBaHUM U
pochd  yduTens,
MPUBJICYECHUIO HX
BHUMAaHHUS K
oOcyxnaeMol Ha
ypoKe
uH(bopMaImy,
aKTUBM3AIUU WX
ITI03HABATEIILHOU
NEeSTENHHOCTH;

58

HepaseHcTBa ¢ 0J1HOM EPEMEHHOMN

Pemate HepaBeHcTBa BTOpOU
CTEIICHH, UCIIOJIBb3YS
rpaduyecKre npeacTaBICHusI.

IIPUBJICUCHUE
BHUMAaHUS
IIKOJIBHUKOB K
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LEHHOCTHOMY

59 CuHyC, KOCUHYC, TAHT'€HC, KOTAHT€HC BoeiBoguTh (GbOpMyIIBI | ACIIEKTY 3agaua
TIPUBEICHHS, WCIIOJIB30BATh MPH | U3y4aeMBIX  HA | 1025 a. 6. B
pelieHuu 3a1a4 ypOKax SBIICHUH,

OpraHu3aius Hux

60 HepaBeHncTBa ¢ o1HO#M IepeMeHHON Pemars HepaBeHCTBa BTOPOH | paOOTHI c
CTEIeHH, UCIIONB3YS | MOJy4aeMo  Ha
rpaduyueckue npeacTaBICHUs. YPOKE COLIUAIBHO

3HAYUMOM
61 CooTHOIIEHUS! MEXAY CTOPOHAMU U dopmynupoBaTh MW JIOKa3bIBaTh | UHGOpMaIen —
yriamu TpeyrojbHuKa TEOPEMbI CUHYCOB M KOCHUHYCOB, | HTHULIUUPOBAaHHE
NPUMCHATh, HMX TMPU PEIICHUU | €€  00CYXKICHHUS,
TPEYroJbHUKOB BBICKA3bIBAHUS
62 Pemats HepaBeHCTBa BTOpPOH | ydallUMHUCA
HepaBeHcTBa ¢ 0jHOI IEpeEMEHHON CTETeHH, UCIIOJIb3Ys | CBOETO  MHEHUSA
rpaduueckue npeacTaBiIeHus. o €€ TOBOY,

63 HepagenctBa ¢ ogHOM EpeEMEHHOM Hcnonp3oBath MeTOJ | BEIPaOOTKH
HHTEPBAJIOB  JUIA  PEIICHHsS | CBOETO K HEW
HECJIOKHBIX palMOHANbHBIX | OTHOLLICHHUS;

HEPaBEHCTB
64 @opMynaupoBaTh W JOKa3bIBaTh | UCIOJIb30BaHUE
CoOoTHOIIEHUSI MEKY CTOPOHAMH H TEOPEMBbI CUHYCOB M KOCHHYCOB, | BOCIIUTATEIbHbBIX
yriaMy TPEYTOJbHHUKA OPUMEHATh HMX NpPU PELICHUU | BOBMOXKHOCTEN
TPEYrOJbHUKOB COJIepKaAHUS

65 HepaseHcTBa ¢ 0J1HOM IEPEMEHHOMN Hcnonb3oBaTh METOJ[ | y4eOHOTO Pemienue
MHTEPBAJIOB UL PCLICHUS | IPEAMETa  Y€Pe3 | yepaBeHCTB
HECJI0KHBIX palMOHANIBHBIX | JEMOHCTPAIUIO MeTo/I0M
HEPaBEHCTB AETAM TPHUMEPOB | o BAIOB

OTBETCTBEHHOTO,
TPaKIaHCKOTO - JanATHe 3

MOBEACHUS,
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66

CooTHOIIEHUS MEXKYy CTOPOHAMH U
yriaMu TpeyrojibHUKa

®opMyaupoBaTh U JOKa3bIBaTh
TEOPEMBI CHHYCOB U KOCHUHYCOB,
IPUMEHATh MX NPU PELICHUH
TPEYTOJIbHUKOB

67

HepaseHcTBa ¢ 01HOM IEPEMEHHOMN

Hcnonr3oBaTth

WHTEPBAJIOB TUISE
HECJI0KHBIX
HEPABEHCTB

METOJ
pelieHus
palroOHaIbHbBIX

68

Konmponvuas paboma Ne 3

no anzebpe « Ypaeuenus u
HepaseHcmea ¢ 0OHOU NepeMeHHOU»

Hcnons3oBaTh
IIPUEMBI

pa3Iu4HbIE

MPOBEPKHU
MPAaBWIBHOCTA  BBINOJHIEMBIX
3aJITaHUN. Kputnuecku
OIICHUBATh IOJYYEHHBIN OTBET,
OCYILIECTBIIATh  CAMOKOHTPOJIb,
MIPOBEPSISI OTBET

TIPOSIBIICHUS
YeJI0BEKOTIO0US
U
100pocepACHHOCT
U, 4depe3 moadop
COOTBETCTBYIO-
IUX TEKCTOB IS
YTCHHSI, 3aja4
TUTS peIICHMS,
pOOJIEMHBIX
CUTYyall IS
oOCyXJeHUusT B
KJ1acce;

69

CoOoTHOIIEHUSI MEXIYy CTOpPOHAMHU W
yriamMu TpeyrojbHUKa

OOBICHATh, KaK HCIOJIb3YIOTCS
TPUTOHOMETpPUYECKHE (POPMYIIbI
B U3MEpUTENBHBIX paboTax Ha
MECTHOCTH

70

AHanu3 KOHTPOJBHOU pabOTHI.
VYpaBHeHUS ¢ AByMS IEPEMEHHBIMU U
WX CUCTEMBbI

Crtpouth rpaduku ypaBHEHUI C
TBYMSI epEMEHHBIMHU B
MPOCTEUIINX  CilyYasX, Korjaa
rpadKoM  SBIAETCS — TIpsiMas,
napaboia, runepoora,
OKPYKHOCTh. Mcmonp30BaTh HX
1T TpauYecKoro  penieHus
CHUCTEM ypaBHEHHH C JByMs
ePEeMEHHBIMH

71

CkansipHoe IpoU3Be/ICHHE BEKTOPOB

DopmMyIUpOBaATH
yrila  MEeXAy
CKaJISIPHOTO
BEKTOPOB

ONPEACIEHUS
BEKTOpaMH U
MIPOU3BEICHUS

OpraHu3aIus
medcTBa
MOTHBHUPOBAHHBIX
u
PYIUPOBAHHBIX
y4aluxcs Haja ux
HEYCIIeBAIOIIUMHU
OJIHOKJIACCHUKAM
H, JIAIOIIETO
MIKOJIbHUKAM
COLIMAJIBHO
3HAUYMMBIM  OIBIT
COTPY/IHUYECTBA
u B3aMMHOU
TTOMOIIIH;

I'padmueck

Ui CIocoo

CINCHU SN
cucrem

YPABHEHU.
3auatue 3
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72

ypaBHeHI/IH C AByMs IICPEMCHHBIMHU U
HUX CUCTEMBI

Crpoutb rpaduku ypaBHEHHUI C
JIBYMsI NepeMEHHBIMU B
OPOCTEHIINX  Ciy4asx, Koraa
rpa@ukomM  SBISETCA  IpsMasd,
napabona, runepoona,
OKPYXKHOCTb. Mcmonp30BaTh HX
JUIT  TpaUYeCcKOro  pelieHus
CUCTEM YpPaBHEHUU C JByMA
epeMEeHHBIMU

73

YPaBHeHI/IH C ABYMiA IICPCMCHHBIMU H
HNX CUCTCMBI

Crtpouts rpaduku ypaBHEHHH C
TBYMSI nepeMEHHBIMH B
NPOCTEUIUX  CIIyYasX, Korjaa
rpaduKkoM  SBISIETCS — TIpsimMas,
napabona, runepoona,
OKpPY>XHOCTh. Mcronp30BaTh WX
s rpaduyeckoro  pemeHus
CHCTEM YpaBHEHHUH C JByMs
HepeMEHHBIMU

74

CKEUI}IpHOG IMPpOU3BCACHNUC BCKTOPOB

BreiBoguts popmyiny ckanspHOTO
IPOU3BEICHUS 4yepe3
KOOpPJIMHATBI BEKTOPOB;
bopMyIHpOBaTH U
000CHOBBIBaTh YTBEPKICHUE O
CBOMCTBAX CKaJIIPHOTO
NPOU3BENICHUS;  HCIOJIb30BaTh
CKAJIIPHOE IIPOU3BEIICHUE
BEKTOPOB IPU PEUICHUH 33734

75

VYpaBHeHUs C IBYMs TTIEPEMEHHBIMH U
WX CHCTEMBI
IIpomedsicymounwiit KOHMPOJIb

Crtpouth TpaduKku ypaBHEHHUI C
JIByMSI IEPEeMEHHBIMH B
NPOCTEHIINX ~ CIydasx, Koraa
rpaguKkoM  SBISETCS — TpsiMas,
napaboua, runepooIa,

MIpUBJICYCHUE
BHUMAaHUS
IIKOJILHUKOB K
[IEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax SIBJICHHMH,
OpraHu3anus ux
paboThI ¢
MOJy4aeMOM Ha
YPOKE COIMAIbHO
3HAYMMOU
uH(popMaImein —
MHULIMMPOBAHUE
ee 00CyXIeHus,
BBICKA3bIBAHMS
yYalUMUCS
CBOEro MHEHUS
10 €€ MOBOAY,
BBIPAOOTKHU




OKPYXKHOCTh. HMcmonb30BaTh HX
I TpaUYecKoro  peuieHus
CUCTEM YpPaBHEHUU C JByMs
IIEPEMEHHBIMU

CBOETO K HEM
OTHOIIICHUS,

76

Penrenue 3amau

Hcnonp3oBath CKaJISIPHOE
IPOU3BEIACHUE BEKTOPOB IPU
pelIeHNnH 3a7a4

77

YPaBHeHI/IH C ABYMiA IICPCMCHHBIMU H
HNX CUCTCMBI

Pemars crmocoOOM MOJCTaHOBKHU
CHUCTEMBbI JBYX YpaBHEHUU C
JIBYMSI NEPEMEHHBIMH, B
KOTOPBIX  OJHO  ypaBHEHHE
MEpBOM CTENEHU, a APYyroe —
BTOPOM CTEIECHHU.

78

YPaBHeHI/I}I C ABYM:A ICPCMCHHBIMHA U
HNX CUCTCMBI

Pemars crmocoOOM MOACTaHOBKHU
CHUCTEMBl JIBYX ypaBHEHUU C
TBYMSI NIepEMEHHBIMH, B
KOTOPBIX  OJTHO ypaBHEHUE
NEepPBON CTEMEeHH, a Jpyroe —
BTOPOW CTENEHU

79

Konmponvuas paboma Ne 2
«CoomHoweHus mexcoy yenamu u
cmoponamu mpeyzonvhuxa. Ckanaproe
npousgeoenue 8eKmopo8y

Hcnonb3oBaTrh
MIPUEMBI

pa3iinyHbIE

IPOBEPKU
IIPABWIBHOCTA  BBINIOJIHSIEMBIX
3aJaHUM. Kputnuecku
OLICHUBATh IIOJIyYEHHBIN OTBET,
OCYILECTBIIATh  CAMOKOHTpPOJIb,
IIPOBEPSISI OTBET

YCTaHOBJICHUE
JIOBEPUTEITBHBIX
OTHOLICHUH
MEXIY YIUTEIEeM
U €ro yYCHUKAMH,
CIIOCOOCTBYIOIIH
X  TO3UTHBHOMY
BOCTIPHUSITHIO
yYauMHUCS
TpeOoBaHUM u
npoch0  y4yuTens,
MPUBJICYEHUIO HX
BHUMAaHHUS K
oOcyxaaeMol Ha
ypoke
nHpopManmm,
aKTUBM3AIUU HX
II03HABATEJIIbHOU
NEeSTENBHOCTH;

80

ypaBHeHI/Iﬂ C ABYM:A ICPCMCHHBIMHA U
HX CUCTCMBbI

Pemrate criocoOoOM MOACTAHOBKH
CUCTEMBl JBYX ypaBHEHUU ¢
TBYMS IIEPEMCHHBIMH, B
KOTOPBIX  OJHO  ypaBHEHHE

MpUBJICYECHUE
BHUMaHUs
IIKOJIBHUKOB K
IIEHHOCTHOMY




IIEpBOM CTENEHU, a APYyroe —
BTOPOM CTENECHU

81

Ananus KOHTPOJIbHOM paboThI.

HpaBI/IJIBHBIe MHOT'OYT'OJIbHUKH

DopmyIMpOBaTh  ONPEAECICHUE
IIPaBUJIBHOIO MHOTOYTOJIBHHKA;
dbopmynupoBaTh M JOKa3bIBaTh
TeopeMy 00  OKpPYKHOCTH,
ONIMCAaHHOM OKOJIO IIPAaBUIILHOIO
MHOT'OYTI'OJIbHUKA, TPUMEHATh UX
IIPU PELICHUH 33/1a4

82

YPaBHCHI/IH C ABYM:A ICPCMCHHBIMU U
HNX CUCTCMBI

Pemars crmocoOOM MOACTaHOBKHU
CHUCTEMBbI JBYX YpaBHEHUU C
JBYMSI NEPEMEHHBIMH, B
KOTOPBIX  OJHO  ypaBHEHHE
MEpBOM CTENEHU, a APYroe —
BTOPOW CTEIIEHU

83

YPaBHeHI/I}I C ABYyMA IICPCMCHHBIMHU U
HNX CUCTCMBI

Pemate cioco6oM MoACTaHOBKHU
CUCTEMBl JBYX YypaBHEHUU C
IBYMS NIEPEMEHHBIMH, B
KOTOPBIX ~ OOHO  ypaBHEHHUE
MIEpBOM CTENEHU, a APYroe —
BTOPOW CTENEHU

aCIeKTy
U3y4yaeMbIX  Ha
ypOKax SIBJICHUH,
opraHu3anus ux
paboThI c
MOJIy4yaeMoOl  Ha
YPOKE COLIUAIBHO
3HAYUMOM
uHpopmanmen —
WHUILIMUPOBAHUE
ee 00CyXJeHHUS,
BBICKA3bIBaHUS
yYaIuMUCs
CBOET0  MHEHHUSI
no ee TMOBO.Y,
BBIPAOOTKHU
CBOEr0 K HeH
OTHOIICHHUS;

84

[IpaBuibHBIE MHOTOYTOJIBHUKHU

@opMyaupoBaTh M JOKa3bIBaTh
TeopemMy 00 OKPY>KHOCTH,
BIIMICAHHOM B IPaBWJIbHBIN
MHOT'OYTOJIbHUK, MPUMEHSTh €€
P PEIICHUH 3a/1a4

85

ypaBHeHI/Iﬂ C ABYM:A ICPCMCHHBIMHA U
HUX CUCTCMBbI

Pemiate  TekcTOBBIC
HCTIOJIB3YSI B

anreOpanyecKou MOJIEJIN
CHCTEMY YpPaBHEHMH BTOpPOH
CTETIIEHH C IBYMS IEPEMEHHBIMU;
pelIaTh COCTABICHHYIO CUCTEMY,

3a7a4u,
Ka4eCTBE

WHULIMAPOBAHUE
U Mo/IepKKa
HCCJIEIOBATCIIBCK
Ol JICITECIbHOCTH
IIKOJILHUKOB B
paMKax

peanu3alnu  UMHU
WHIABHTYaJTbHBIX
n TPYMIOBBIX
HCCJIEIOBATCIIBCK
HX MPOEKTOB, YTO

Pemenue
3aaau

C

IMOMOIII b0
CUCTEM

YPABHEHU W
BTOpPOH
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UHTEPIPETUPOBATH PE3YJIbTAT

86

HpaBI/IJIBHBIC MHOTOYT'OJIbHUKH

[Ipumensate  Gopmyisl pu
pEeLIeHUN 3aaa4

87

HepaBeHcTBa ¢ 1ByMsl NEPEMEHHBIMA U
UX CUCTEMBI

Pemiate HCpaBCHCTBA C JBYM:
NNEPpEMCHHBIMHA

88

HepaBeHcTBa ¢ 1ByMsl NEPEMEHHBIMA U
UX CUCTEMBI

Pemiate HCPAaBCHCTBA C [JABYM:A
NEPEMCHHBIMU

89

HpaBI/IJ'IBHBIG MHOT'OYT'OJIBHUKH

Pemate 3amaun Ha mocTpoeHue
MPaBUJIBHBIX MHOTOYT'OJIbHUKOB

JacT
IITKOJIbHUKAM
BO3MOKHOCTD
npuooOpecTH
HaBBIK
CaMOCTOSITETHHO-
TO peIIeHUS
TEOPETUUYECKOU
npo0IeMBbl,
HaBBIK
TCHCPUPOBAHUS H
o opMIICHHS
COOCTBEHHBIX
UaeH, HaBBIK
YBaXUTECIBHOTO
OTHOIIICHUS K
YyKUM  HIESM,
o(OpMIICHHBIM B
paboTax Jpyrux
HCclea0BaTelIeH,
HaBBIK
myOJIUYHOTO
BBICTYILJICHUS
nepen
ayJIUTOPUEN,
apryMEeHTHPOBaH
Usl U OTCTAauBaHUS
CBOEH TOYKH
3pEeHHUSI.

CTENCHH.
JansarTue 1

90

HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMH U
HX CUCTEMBI

Pemate HepaBeHCTBa ¢ JByMms
IIEPEMEHHBIMHU

UCIIOJB30BaHUE
BOCITUTATEhLHBIX
BO3MOKHOCTEN
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JInHa OKPYKHOCTH M IUIOLIAJb Kpyra

OOBIACHATD
OKPYXHOCTH, BBIBOJIUTH
dbopMynBl I BBIYUCIICHHS
JUTMHBl OKPY)XHOCTH U JIJTMHBI
JyTH, TPUMEHITh 3TH (OPMYIIBI
IIPH pEIICHUH 33129

IIOHATHUC JAJIMHBI

92

HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMA U
UX CUCTEMBI

Pemiate HCPAaBCHCTBA C [JABYM:A
NNEPpEMCHHBIMHA

93

HepaBeHCTBa C ABYyMs IICPCMCHHBIMUA U
HNX CUCTCMBI

Pemiats HCPABCHCTBA C JABYM:IA
MMCPCMCHHBIMHU

94

JInHa OKPYKHOCTH M IUIOLIAJb Kpyra

OOBICHATD
OKPYXHOCTH, BBIBOJIUTH
bopMyNbBl 11 BBIYUCIICHHS
JUIMHBI OKPY)XHOCTH W JITMHBI
JYTH, TPUMCHITh 3TH (OPMYJIBI
IPH PEIICHUM 3329

ITOHATHUC JAJIMHBI

95

HepaBeHCTBa C ABYyMs IICPECMCHHBIMUA U
HNX CUCTCMBI

Pemats cuctemsbl HCPAaBCHCTB C
ABYMs IICPCMCHHBIMUA

CoZlep KaHMs
y4eOHOTro
npenMera  depes
JIEMOHCTPAIIHTO
JETAM TPUMEPOB
OTBETCTBEHHOTIO,
IpaKIaHCKOTO
[TOBECHMUS,
TIPOSIBJICHUS
YEeJIOBEKOJIFOOHS
51
no0pocepIedHoC-
TH, Yepe3 Moa00p
COOTBETCTBYIO-
IIAX TEKCTOB IS
YTEeHUS, 3a1a4
ISt pelieHus,
POOJIEMHBIX
CUTyalU TS
o0CyXaeHuUs B
KJ1acce;

3anaua
1084

96

JImMHa OKpY>KHOCTH U IIOIIAJb Kpyra

OOBSCHATH TOHSATUE TLJIOIIATU
Kpyra; BBIBOIUTH (HOPMYIBI ISt
BBIYMCIICHUSL [UIOLIAJN Kpyra,
NPUMEHATh 3T (DOpMyIBl TIpU
pelLIeHUH 3a1a4

97

Konmponvnas paboma Ne 5

no aneebpe « Ypasuenus nepaseHcmaa
C 08y M5l nepemMeHHbIMU»

Hcnonb3oBath
IIPUEMBI

pas3Iu4HbIE
IIPOBEPKU
MPABWIBHOCTA  BBINIOJIHSIEMBIX
3aJJaHHM. Kputnueckun
OLICHUBATh IIOJYYEHHBIN OTBET,

OOy K/ICHHE
IIKOJIbHUKOB
cO0II01aTh Ha
ypOKe
OOIIETTPUHSITHIC
HOPMBI
ITOBEIEHNS,
paBuUIIa
o0IIeHUS co
CTapIIUMU
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OCYIIECTBIIATh
IPOBEPSISI OTBET

CaMOKOHTPOJIb,

98

Ananus

KOHTPOJIBHOU

Apudmerndeckas nporpeccus

paboTHL.

BoeiBoguTh (popMyny n-ro wieHa
apu(pMETUYECKO  mporpeccuu,
pemarhb 3a/1a4u C
UCII0JIb30BaHUEM 3TOU (HOPMYJIbI

99

JInHa OKpYKHOCTH M IUIOLIAJb Kpyra

BriBoUTH bopMybl TUISt
BBIYHMCIICHUS (116010
KPYTOBOI'O CEKTOpa; MPHUMEHSATH
5TH  (HOpMyJBl TpU PpELICHUHU
3aaa4

100

Apudmerndeckas nporpeccus

BreiBoguTh (opMyity n-ro wieHa
apu(pMETHYECKON  Mporpeccud,
pemarb 3a/auu C
UCIIOJIb30BaHUEM 3TOU (HOPMYIIBI

(yuutensimMu)
CBEpPCTHUKAMU
(IIKOJIbBHUKAMM ),
TIPUHIIAITBI
y4eOHOM
JUCHUIUIMHBL U
camMoOpraHusa-
11U,

IlocnemoBar
CJIBbHOCTHU

Onpeneae
HHE

apupmeTny

€CKOi
IMPOIrpecCcCuu

101

Pemenue 3amau o reme «J{nmnna
OKPY’KHOCTHU M TUIOIIA/Ib Kpyray»

[IpuMeHsTH U3YYEHHBIE
dbopMyIIBI IPU pEIICHUH 3a]1a4

102

ApudmeTndeckas mporpeccus

BreiBoguTh opMyity n-ro wieHa
apu(pMETUYECKON  MPOTpeccuH,
pemarb 3a/1a4u c
UCIIOJIb30BaHUEM ITOU (HOPMYITBI

103

Apudmerndeckas nmporpeccus

BreiBoguTh opMyity n-ro wieHa
apu(pMETHIECKON  MPOTpeccuH,
peniaTh 3a/1auu C
MCIIOJIb30BaHUEM ITOU (DOPMYITBI

104

Pemenue 3agau no teme «J[yimHa
OKPY’KHOCTH M TJIONIAJIb Kpyra

[TpumeHsTh VU3Y4YEHHBIE
(GhopMYJTBI IPU PEIICHUH 3a]1a4

105

ApudmeTtndeckas mporpeccust

BoeiBonuts Gopmyny n-ro wieHa

WHUIUMPOBAHUE
n MO JIEPKKA
HCCJICIOBATCIIBCK
OU JEeSITECIbHOCTH
IIIKOJILHUKOB B
paMKax
peanu3zalnnu HUMU
WHJIUBUTYaJIbHBIX
u TPYHITOBBIX
HCCIIEeI0BaTEIILCK
HX MPOEKTOB, YTO
J1acT
IIKOJIbHUKAM
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apu(PMETHIECKON  MPOTPECCUH, | BOSMOKHOCTh
peuarthb 3a/1auu ¢ | npuobdpectu
WCIIOJIb30BaHUEM 3TOH (DOPMYJIBI | HABBIK
106 Konmponvnass paboma Ne 3  no Ucnonw3oBath pa3IM4YHbIC | CAMOCTOATEIILHO-
eeomempuu  «/{iuna OKpyscHOCMU U NpUEMBI [IPOBEPKH | I'O pemcHus
nIoWads Kpyeax NPABWJIBHOCTA  BBITIOJTHSIEMBIX | TEOPETUYECKON
3aJIaHUH. Kputruecku | npodieMsl,
OIICHWBATh TOJIYYCHHBIH OTBET, | HABBIK
OCYIICCTBIISITh  CAMOKOHTPOJIb, | TCHEPUPOBAHUS U
IIPOBEPSIsT OTBET oopmiaeHUS
COOCTBEHHBIX
UaeH, HaBBIK
YBaXXUTCIBHOTO
OTHOIIICHHUS K
qy)KUM  HJICSM,
o(OpMIICHHBIM B
paboTax Jpyrux
uccienoBareniei,
HaBBIK
myOJIUYHOTO
BBICTYILJICHUS
nepen
ayauTOpHUEH,
apryMeHTHpPOBa-
HUS u
OTCTaWBaHUS
CBOEH TOYKH
3pEHUSI.

107 Apudmerndeckas mporpeccus BeiBogute  opmyny  CyMMBl | IPUBJICUYCHHE 3akpenJieHn
HIEPBLIX n YJICHOB | BHUMAaHUSA e 3HAHUM
apUPMETUIECKON  TIPOTPECCUH, | [y on 1o 110 TeMe
pemaTh 3aJ1auu C
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UCIIOJIb30BaHUEM 3TON (HOPMYJIBI

LEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
YPOKax sIBJICHUM,
OpraHu3aIus ux
paboThI €
M0JIy4YaeMOM Ha
YpPOKE COLMaTbHO
3HAYUMOM
uH(popmarmein —
WHULIMUPOBAHUE
ee 00CyXIeHus,
BBICKA3bIBAHUS
yYaluuMucs
CBOETO MHEHUS
10 €€ MOBOJY,
BBIPAOOTKHU
CBOEIO K HEU
OTHOIIICHHUS;

«Dopmy.ia
CYMMBI N
MePBbIX
4,1eHOB

a[!uglgMean

€CKOH

Hnporpeccuun
»

108

ApudmeTndeckas mporpeccus

BeBomute  opMylry  CyMMBEI
TIEPBBIX n YJICHOB
apu(pMETHYECKON  MPOTpeccuH,
peniaTh 3a/1auu C
UCIIOJIb30BaHUEM ITOU (DOPMYITBI

109

AHanu3 KOHTPOJbHOU pabOTHI.
Pemenue 3agau no teme «J[yimHa
OKPY>KHOCTH M IUIONIAJb KPyTa»

[TpumeHsTh VU3Y4YEHHBIE
(bopMyJITBI IPU PEIICHUH 33124
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110

Konmponvuas paboma Ne 5 no
aneeope «Apugmemuueckas
npozpeccusi»

Hcnonb3oBaTh pas3In4HbIe
IIPUEMBI IIPOBEPKU
IPaBUJIBHOCTA  BBINOJHAEMBIX
3a1aHUN. Kputnueckn

OLICHUBATH ITOJIyYEHHBI OTBET,
OCYLIECTBIISITh  CAMOKOHTPOIJIb,
IIPOBEPSISL OTBET

111

IlousTHe ABMXKEeHUS

OOBACHATD, YTO TaKoe
OoTOOpakeHHWE TUIOCKOCTH  Ha
cebss M B KakoM cllydae OHO
Ha3bIBACTCS JIBHKCHUECM
IJDIOCKOCTH;  OOBSICHATH,  YTO
TaKoe oceBas CUMMeETpUSI,
IEHTpaJIbHAss CHMMETPHS

112

AHanu3 KOHTPOJILHON PabOTHI.
I'eomeTpuueckas nporpeccus

BreiBoguTh (opMyity n-ro wieHa
reOMETPUYECKON  MpOTpeccum,
pemaThb 3a/1auu C
UCIOJIb30BaHUEM 3TOU (HOPMYIIBI

IBMKEHMSI,
BapuaHrt 1

113

['eomeTpuueckas mporpeccus

Pemarts 3aJ1a4n C
UCITOJIb30BaHUEM (POPMYJIBI N-T'O
YJIeHa F€OMETPUUYECKOMN
IPOTPeCcCuu

114

[lousTHe nBMXEeHUA

OOBSICHATS, YTO TaKoe
OTOOpakeHHE  ITUIOCKOCTH  Ha
ce0 W B KakOM Cly4ae OHO
HAa3bIBACTCS JBHOKCHHEM
IJIOCKOCTH;  OOBICHATH,  YTO
TaKoe oceBast CUMMETPHSI,
IEHTpaJIbHAsT CHMMETPHS

115

['eomeTpuueckas nporpeccust

BeiBogutes  dopmyny  CyMMBbl
NEPBBIX n YJICHOB
apu(MEeTHUYECKON  MPOrpeccuu,

YcBoenue
3HAHUM 110
TEeMe
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pelarb 3a1a4u c «DopmyJia
UCIIOJIE30BaHUEM 3TOU (DOPMYJIBI CYMMBI __ n
MEepPBBIX
YJIEHOB
reoMeTpuye
CKOW
nporpeccun
»
116 [lonsaTue ABUKEHUS OOBACHATS, YTO TaKoe 3anaua
OTOOpa)KEHHWE  TUIOCKOCTH  Ha 1159
ce0 W B KakOM ClIy4ae OHO (pemenye)
Ha3bIBaeTCS JIBUKECHUEM
IJDIOCKOCTH;  OOBSICHATH,  YTO
Takoe€  OceBas  CHMMETpHS,
IIEHTPAJIbHAsE CHMMETPHS
117 ['eomeTpuueckast mporpeccus Pematp 3a/1auu C | mpUBJICUEHUE
UCIIOJIb30BaHUEM dbopMyIbl | BHUMaHUS
CYMMBI TI€pPBBIX N YIEHOB | IIKOJIBHUKOB K
apu(pMETHIECKOIN mporpeccuu [IEHHOCTHOMY
118 Penrate 3a1a4u c | acekTy
UCIIOJIb30BaHUEM (GbopMyIIBl | U3y4aeMbIX  Ha
['eomeTpuueckas mporpeccus .
CyMMBI TI€pPBBIX N 4YICHOB | ypOKax SIBICHUI,
apu(pMETHIECKON Mporpeccuu opraHuzanus ux
119 [TapanienbHblid IEPEHOC U TIOBOPOT OOBsICHATH 4TO Takoe | paboThI ¢ | 3agaua
napajuIeIbHbIN nepeHoc; | OTy4aeMoi  Ha | 1164
000CHOBBIBATH, 9TO s1o | YPOKE COMHAIBHO | (1) oirepme)
3HAYUMOM
OTOOpa)K€HHWE  TUIOCKOCTH  Ha .
uHpopmarmenn —
ce0st SABISAETCS JBUKECHUEM WHHIIHAPOBAHTE
120 ['eomeTpuueckas nporpeccust Pemats 3a/1a4u Clee obOCyxICHHS,
UCIIOJIb30BaHUEM (bOPMYIBI | BpicKa3BIBAHMS

CYMMBI TIICPBBIX

n 4YJICHOB
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apu(MEeTHIECKON MPOorpeccuu yYaIUMUCS
121 [TapamienbHbIl IEPEHOC U IIOBOPOT OOBICHATH YTO TAaKOE IMOBOPOT | CBOETO  MHEHHS
000CHOBHIBATb, 4TO 3TO | IO €€ TOBOAY,
OoTOOpaKCHME  IUIOCKOCTH  Ha | BBIPa0OTKH
ce0sl SABIISIETCS TBUXKCHUEM CBOEr0 K  HeW
122 Hcnonb3oBaTh pa3IuYHbIC | OTHOLICHUS,
IIPUEMBI IIPOBEPKU
Koumponvuas paboma Ne 6 no MPaBUIBHOCTA  BBIMOJHIEMBIX
aneebpe «l eomempuueckas 3a/IaHUM. Kputuuecku
npozpeccusi» OIICHUBATh IIOJIYUYEHHBIA OTBET,
OCYIIECTBJISITh ~ CAaMOKOHTPOJIb,
POBEPSISt OTBET
123 Ananus KOHTPOJIbHOM paboThI. Boimonauts  mepebop  Bcex
DneMeHThl KOMOMHATOPUKHU BO3MOXHBIX  BapHaHTOB  JJIA
nepecuéra 00BEKTOB u
KOMOUWHAaIUIA. [TpumensTh
IPaBUIIO KOMOWHATOPHOTO
YMHOKEHHUS.
124 [apannenbHbIN IEPEHOC U TOBOPOT Pemares  3agmaum, npuUMeEHss
M3YyYEHHBIN MaTEpUAII
125 DneMeHThl KOMOMHATOPHUKHU Pacnio3uaBath 3a1a4u Ha
BBIUHCITICHUE quclia
NEPECTAHOBOK U IPHUMEHSTh
COOTBETCTBYIOMIKE (DOPMYIIBI.
126 Pemate  3amauu,  mOpuUMeEHss
Pemenne 3amau V3YYECHHBIN MaTepuai
127 DJieMeHTbl KOMOMHATOPUKHU Pacmnio3naBathb 3aJlaun Ha
BBIYHCIICHUE qyucia
pa3sMElIeHu, W  OPUMEHSTH
COOTBETCTBYIOMUE (DOPMYIIBI.
128 DJIeMeHThl KOMOMHATOPUKHU Pacno3naBath 3aga4u Ha




BBIUKCJICHUE YHCIIA PA3MEIICHUI
Y NPUMEHITHh COOTBETCTBYIOIINE

(bopMyJIbL.
129 Hcnonp3oBath pasnuuHbIe | MOOYKIEeHUE
PUEMBI IIPOBEPKH | IKOJHLHUKOB
NPAaBWIBHOCTA  BBITIOJIHSAEMBIX | COOJIOIATh Ha
3a1aHUN. Kpurnuecku | ypoke
OIICHWBATh TOJIYYCHHBIH OTBET, | OOIICTIPUHSATHIC
OCYIIIECTBISATH  CAMOKOHTPOJIb, | HOPMBI
IIPOBEPSIsT OTBET TIOBE/ICHMSI,
npaBuiIa
Konmponvuas paboma Ne 4 oO1IeHHS co
no eeomempuu «/{8usiceHussy CTapIIUMHU
(yuutensiMu) U
CBEPCTHHKAMU
(IIKOJTBHUKAMMU ),
TPUHIIUITBI
y4eOHOM
TUCIUIUIMHBL |
caMoOpraHusa-
1IUH;
130 DneMeHThl KOMOMHATOPHUKHU Pacno3naBath 31291 Ha | MPUBJICYCHHE
BBIUMCIICHUE YHCIIa pa3MEeIeHU | BHUMaHUS
U TIPUMEHSATH COOTBETCTBYIOIIUE | ITKOJIBHUKOB K
bopMyIIBL. [IECHHOCTHOMY
131 Ananus KOHTPOJIbHOM paboTHI. OOBACHSATS, 4TO TaKoe | aCIIEKTy
MHororpaHHUKH MHOTOTPAaHHUK,  €ro  TpaHW, | ©3y4aeMbIX  Ha
p€Opa, BepIIMHBI, TUATOHAIHM, | YPOKAX SBJICHHUH,
KaKou MHOTOI'PDAaHHHUK | OpraHu3alus HXx
HA3bIBAETCS BHITYKJIBIM paboThI C
132 DneMeHTbl KOMOMHATOPUKHU Pacno3naBath 3a/1a9H Ha | IOJly4aeMoil  Ha

BBIYHCJICHHUE YMCJIa COYCTAaHUU U

YPOKE COIHAIBHO




OPUMEHSATh  COOTBETCTBYIOIIHE
(bopMyJIbL.

133

OnemMeHThl KOMOMHATOPUKHU

Pacmnio3naBath 3a1auu Ha
BBIUMCJIEHUE YUCJIA COYETAHUUN U
NPUMEHATh  COOTBETCTBYIOIINE

bopMyIIbL.

134

MHororpasHuKU

OOBSCHATH, YTO TakKoe n-
yroJibHas pu3sMa, eé
OCHOBaHMsI, OOKOBbIE TpaHU U
OokoBble pEOpa, Kakas mpuzMa
Ha3bIBAETCA MpPSAMOM U Kakas
HAKJIOHHOM, YTO TaKO€ BBICOTA
TIPU3MBI, KaKas npusma
HA3bIBACTCS MapaJljIeNIeIUIEIOM
U KakoM  mapasuielNernue]y
Ha3bIBAETCS MPSIMOYT OJIbHBIM

3HAaYUMOU
uHpopmammen —
UHULMUPOBAHUE
ee 00CyXJIeHus,
BBICKa3bIBaHUS
yYaluMHucs
CBOETO  MHEHUS
no ee TMOBONY,
BbIPa0OTKHU
CBOEr0 K HeH
OTHOIICHHUS;

135

HavanpHble cBefeHus U3 TEOpUH
BEPOSITHOCTEN

Beruuciiste yacToTy Ciiy4aiiHOro
COOBITHSI. OueHnBaTh
BEPOSATHOCTH CIIy4alHOI O
COOBITHSI C TIOMOIIBIO YaCTOTHI,
YCTaHOBJICHHOU ONBITHBIM
IIyTEM

136

MHororpaHHUKH

DopMyIIUPOBATH 151
000CHOBBIBaTh YTBEPXKACHUS O
CBOWCTBE JAaroHajen
napajuiesenuneaa U o Kaapare
JaroHaJIu MPSMOYTOJILHOTO
napajenaenunena; OObsICHITH,
9TO TaKoe 00BEM
MHOTOTPaHHUKA; BBIBOJIUTH
bopmyry 00béMma
MPSIMOYTOJILHOTO

MIPUBJICYEHUE
BHUMaHUs
IIKOJIBHUKOB K
LEHHOCTHOMY
aCIHeKTy
U3y4yaeMbIX  Ha
ypOKax SIBJICHHM,
opraHu3anus Hux
paboTHI c
MOJIy4aeMOM  Ha
YPOKE COIMAaJIbHO
3HAYUMOU
uHpopmarmenn —
MHULIMHPOBAHUE
ee  0O0CYyXJICHHS,
BBICKA3bIBAHMUS




napaJuiCJICImIicia

137

HauvaneHble cBeeHUS U3 TEOPUU
BEPOSITHOCTEU

Haxonuts BEPOSITHOCTH
CIIy4yaliHOTO COOBITHS HAa OCHOBE
KJIaCCUYECKOIr0 OIIPEICIICHUS
BEPOSATHOCTH. [IpuBoauTh
IIPUMEPHI JIOCTOBEPHBIX u
HEBO3MOKHBIX COOBITHI

138

HavaneHbie cBegeHuss u3  TEOpUH
BEPOSITHOCTEN

Haxonutb BEPOSITHOCTD
CJIy4ailHOTO COOBITHS HAa OCHOBE
KJIACCHUYECKOT0 OIpeIETICHMUS
BEPOSITHOCTH. [TpuBOAUTH
OpUMepbl  JOCTOBEPHBIX U

HEBO3MOYKHBIX COOBITHI

yYaluMHUcs
CBOETO  MHEHUs
no ee MOBONY,
BBIPa0OTKHU
CBOEr0 K HeH
OTHOIICHMUS;

139

MHororpaHHuKH

OOBACHATD, KaKoM
MHOTOT'PaHHUK Ha3bIBaeTCs
MUPAMUJIOHN, 4TO TaKoe
OCHOBaHME, BeplINHA, OOKOBbHIE
rpaHu, 00OKOBBIE PEOpPa U BhICOTA
nUpaMuabl, Kakasg TUpaMuaa
HA3bIBAETCS MPABUIBHOM, YTO
Takoe amnodemMa MPaBHIHHOU
MTUPAMHUJIBI

140

Koumponvuas paboma Ne 8
«nemeHmvl KOMOUHAMOPUKU U
meopuu 8eposmHoOCme)

Hcnonp3oBaTh pasauYHbIC

IIPUEMBI IIPOBEPKHU
IIPABWIBHOCTA  BBINIOJIHSIEMBIX
3aJaHUM. Kputnuecku
OLICHUBATh IIOJIYYEHHBIN OTBET,
OCYILECTBIIATh  CAMOKOHTPOJIb,

IIPOBEPSSI OTBET

141

Tena 1 MOBEPXHOCTH BpaILICHUS

OOBACHATS, KakKoe TEJI0

noOyXIeHHe
IIKOJIbHUKOB
COOI01aTh Ha
ypoKe
OOILETIPUHSTHIE
HOPMBI
MIOBEICHUS,
npaBHjIa
OO1LIeHHs co




Ha3bIBaeTCAd IMWJIUHAPOM, UTO
TAKOE  €ro  OcCh,
OCHOBaHHMs, paauyc, OokoBas

BBICOTA,
MOBEPXHOCTb, oOpazytonue;

bopmynamu
BBIPAKAIOTCSI 00BEM W TUIOMIAMIb

KaKnMH

O0KOBOM OBEPXHOCTHU

1005810503 01 (o]

CTapIIUMHU
(yuutensimMu)
CBEpPCTHUKAMU
(ILIKOJIbBHUKAMM ),
TIPUHIIAITBI
y4eOHOM
JUCHMUIUIMHBL U
caMoOpraHu3alu
-

>

142

[ToBTOpenue. Beruncnenus

HaxonuTes 3HaYeHUS BBIpaKECHUN

143

[ToBTOpenue. Beruncnenus

prOH_[aTB BBIPAKCHUA

144

Tena n IMOBCPXHOCTH BPpAIICHUA

OOBSACHATS, KaKoe TEJO
HA3BIBACTCS KOHYCOM, YTO TaKOe
€ro O0cCh, BBICOTA, OCHOBaHHE,
OokoBast MIOBEPXHOCT,
oOpasyroiue, pa3BEpTKa
OOKOBOHM TMOBEPXHOCTU, KAKHUMH
dbopmynaMu BbIpaxarTcs 00BEM
KOHyca | IUIOIaab OOKOBOM

IIOBEPXHOCTH

145

[ToBTOpenue. Beruncnenus

Pemates TeKCTOBBIE 3a/1a4n

146

1| >

Tena v MOBEPXHOCTH BpaILICHUS

OOBsCHATH, Kakas MOBEPXHOCTh
Ha3bIBaeTCs cQepoil U Kakoe
TEJIO Ha3bIBAETCS IIAPOM, YTO
TaKoe paanyc U auameTrp cdepsl
(mapa), xkakumMu (HOpMyITaMH
BBIpKAIOTCSI 00BEM Mmapa u
IJIOMIAIb CephI

OpraHu3aius
niedcTra
MOTHUBHUPOBAHHBIX
U
PYJIUPOBAHHBIX
y4aluxcs Haja ux
HEYCIIEBAIOIIUMHU
OJIHOKJIACCHUKAM
U, JTAIOIIEeTo
MIKOJILHUKAM
COIIMAIBHO
3HAUUMMBIM  OIBIT
COTPYAHUYECTBA
u B3aMMHOU
TMOMOIIIY;

147

[ToBTOpEHME.

ToxxnecTBeHHEIE

BreinonHsATh TOXICCTBCHHBIC

OpraHu3aLus




npeoOpa3zoBaHus npeoOpa3zoBaHus BEIPAXKEHUIM medcTBa
148 A [ToBTOpEHME. ToxnecTBeHHBIC BrimoaHaTs TOKOeCTBEHHBIe | MOTUBUPOBAHHBIX
npeoOpa3zoBaHus npeoOpa3oBaHus BbIPAXKECHUM 1
149 r N300paxkath U pacno3HaBaTh Ha OPYAMPOBARHBIX
yUYamuxcsi HaJl ux
Tena ¥ MOBEPXHOCTH BPAILICHHUS pHEYHIax NPHEMY: | reyenesatomumvu
napajuielIeIuIen, NUPAMUILY, | o HOKIACCHUKAM
HWIUHIP, KOHYC, 11ap H, JAOILETO
150 A [ToBTOpEHuUeE. ToxxnecTBeHHBIC BrInoaHsaTh TOXKJIECTBEHHBIC | IIKOJIbHHAKAM
peoOpa3oBaHus npeoOpa3oBaHus BbIPAKESHUM COIHAITEHO
151 r 006 akcuomax MjIaHUMETPUH SHATMMBIH - OTBIT
COTPYAHUYECTBA
152 A [ToBTOpenue. YpaBHEHUS U CHCTEMBI Pewiars ypaBHCHHSI pasIMYHBIX | B3anmMuod | LELICHHE
ypaBHEHUM BUJIOB U CUCTEMbI YPaBHCHUH TOMOIIH; KBA/IPATHBI
X
YPABHCHMH
153 A [ToBTOpeHME. YpaBHEHUS W CHUCTEMBI Pemrate ypaBHEHHS pas3IUYHBIX
YpaBHEHHUI BUJIOB U CUCTEMBbI YPaBHEHUI
154 r 006 akcmoMax reoMeTpuu
155 A IToBTOpeHue. YpaBHEHUS U CHUCTEMBI Pemate ypaBHEHHS pa3IUYHBIX
YPaBHCHUH BUJIOB U CUCTEMbI YPABHEHUH
156 I IToBTOpEHMUE. BekTtopsl. Meton Pemate 3amaun Ha ONpUMEHEHUE
KOOpJAHHAT M3YUYEHHOI'0 MaTepuasa
157 A [ToBTOpEeHUE. YpaBHEHUS U CHUCTEMBI Pemate  TekcTOBBIE  3aauu
YpaBHEHHUI METO0M COCTaBJICHUS
ypaBHEHUS
158 A [ToBTOpEeHUE. YpaBHEHHS U CHUCTEMBI Pemate  TekcTOBBIE  3ajaun
YpaBHEHHUI METOJ0M COCTaBJICHUS
ypaBHEHUS
159 r [ToBropenne. COOTHOIIEHHE MEXIY PemaTte 3amaun Ha npuMEHEHUE
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CTOpPOHAMHU M yIJIaMH TPCYI'OJIbHHKA

M3Y4YEHHOTO MaTepuaa

160 [loBTOpenue. HepaBencta PemaTe HepaBeHCTBA pa3IMYHBIX
BUJIOB
161 [loBTOopenue. CoOOTHOLIEHHUE MEXKIY Pemate 3amaun Ha mpUMEHEHHE
CTOpPOHAMHU U YTJIaMU TPEYrOoJIbHUKA U3y4CHHOT'0 MaTepuaa noOyxaeHue
162 Hmoecosas konmponvuas paboma Hcnonw3oBaTh pa3JIMYHBIE | KOJLHUKOB
MIPUEMBI IIPOBEPKHU | COOITIONATH Ha
163 NPaBUIBHOCTH  BBINOJIHAEMBIX | YPOKE
3aJITaHUMN. Kpurtnuecku | oOmienpuHsIThIC
HUmoezosas Koympojzbna;zpa6oma OLICHUBATDH HOJIy‘IeHHHﬁ OTBCT, | HOPMBI
OCYIIECTBIIATh ~ CAaMOKOHTPOJIb, | IOBEACHHUS,
IIPOBEPSIsT OTBET paBUIIa
164 [ToBTOpenue. [InuHa OKpyKHOCTH U Pemate 3amaun Ha OPUMEHEHUE | OOILIEHUS co
IJIOIIA/Ib Kpyra H3YyICHHOrO MaT€puaia CTapIIUMU
165 Ananus KOHTPOJIbHOM paboTHI. Pemate HepaBeHCTBA pa3NUYHBIX | (YUUTENAMH) U
[ToBTOopenue. HepaBencrnra BUJIOB CBEPCTHUKAMU
(IIKOJTBHUKAMH ),
PUHIIUITBI
y4eOHOM
TUCIUIUTMHBL |
caMoOpraHusa-
IIUH;
166 [ToBTOpenue. JlnmHa OKpPYXHOCTH H PemaTtp 3amaun Ha NpPUMEHEHUE | HCIIOJIB30BAHUE
TJIOMAIL Kpyra W3YYCHHOT'0 MaTepuaia BOCITUTATEIILHBIX
167 [ToBTOpenue. dyHKIMYU U TpaduKu HccnenoBath PyHKIIMH, CTPOUTH | BOZMOKHOCTEN
rpaduku GyHKITUI COJIepKaHUS
168 [ToBropenue. @yHkuuu u rpaduku HccnenoBaTh PYHKIUH, CTPOUTH | yUEOHOTO




rpaduku QyHKIMMA

169 [ToBTOpenue. JIBuxeHus
Pematpe 3amaun Ha nmpuUMEHEHHE
U3y4EHHOr0 MaTepuaa

170 HroroBoe noBTOpeHME Pewrats 3amaun Ha pUMEHEHHE

M3y4EHHOTO MaTepuaa

npenMera  gepes
JIEMOHCTPAIIHTO
JETIM TPUMEPOB
OTBETCTBEHHOTIO,
IpaKIaHCKOTO
[TOBECHMUS,
TIPOSIBIICHUS
YEeJIOBEKOJIFOOHS
51
100pocepAEHHOCT
U, depe3 moadoop
COOTBETCTBYIOIIH
X TEKCTOB I
YTEeHUS, 3a1a4
ISt pelieHus,
POOJIEMHBIX
CUTYalU TS
o0CyXaeHuUs B
KJ1acce;




