MyHuununaabHoe 001eo0pa3oBaresibHOE yUpeKIeHne
MHoOronpopuIbHas rumMHazus Ne 12

ropoaa Tsepu

Kadenpa ¢pusuko-mareMaTnieckoro 1 UHGOPMAUMOHHO-
TEXHOJIOTHYECKOro 00pa3oBaHusl.
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«25» uronsa 2018 r.

Ipuxa3 Ne 245 ot 10.08.2018

PABOYAJS ITPOI'PAMMA 1o MmareMaTuke

IS 5-6 KJIACCOB

Ha 2018 — 2019 yueOHbIii roa

coctaBurenu: Anzapeena ['.H.,

Tsepsb
2018 roxa

bepesuna M.H.,
brikoBa M.K.,
BopoObeBa 1.A.,
Kynpssuesa M.H.,
Cyposa XK.1O.,
Tecaukosa E.A.,




PaGouas mporpamma mo maremaTtuke paspaboraHa Ha ocHoBe deaepanbHOro
rOCyJapCTBEHHOIO0  00pa30BaTENBHOTO  CTAaHJApTa  OCHOBHOIO  OOIIEro
oGpasoBanus’, KOHLENIMKM IyXOBHO-HPABCTBEHHOTO PA3BUTHS H BOCITHTAHHS
JIMYHOCTH TpaKIaHUHA Poccun®, OyHAaMEHTANBHOTO Apa COAep KaHus OOIIEro
00pa30BaHMA’, MPUMEPHBIX IPOIPAMM OCHOBHOTO OOIIEro O6Pa3oBAHMS ',
[TporpamMMmel pa3zButus U GOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX NEUCTBUN NI
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OCHOBHOTI'O 00I1IEr0 00pa30BaHus .

l ~ ~ ~
denepallbHbI TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
oOmero obpazoBanusi / M-Bo oOpazoBanus u Hayku P®. — M.: Ilpocseuienue,

2011. (Crangapthl BTOporo mnokosieHusi). I[Ipukaz MunucrepctBa oOpa3oBaHus U
Hayku PO ot 17.12.2010. Ne1897

2 Hanmmok A.M., KongakoB A.M., TumkoB B.A. KoHuenuusi AyXOBHO-
HPABCTBEHHOI'O PAa3BUTHUSI M BOCIUTAHUA JUYHOCTU TpaxaaHuHa Poccun. — M.:
[Tpocsemenue, 2010. (CtangapTsl BTOPOTO MOKOJICHHUS ).

dyHaamMeHTalbHOe SJIpO cojaepkaHus oOmiero oOpaszoanus /Iloxg pen.
B.B.Ko3znoBa, A.M.KonnakoBa. — M.: IIpocsenienune, 2010. (CtangapTbl BTOPOIo
MTOKOJICHUS ).

4 [TpumepHBIe TpOrpaMMBbI 1O yu4eOHBIM MpeaMeraM. MaTtemaTtuka. 5-9
kiaccel — M.: IIpocBenienue, 2011. (CrangapTbl BTOPOro MOKOJIEHHUS ).

> [Iporpamma pa3BuTusi U GOPMUPOBAHUST YHUBEPCATBHBIX YUCOHBIX JTCHUCTBUI
JUIL OCHOBHOTro obmiero oopazoBanms. — M.: Ilpocsemienue, 2010. (CtanmapTs
BTOPOTO MTOKOJIEHUSA).



MHNOACHUTEJIbBHAS 3AIIMCKA

OOyueHne MaTeMaTuKe SIBISIETCS Ba)KHEHIIEW COCTaBJISIONIEH OCHOBHOIO
obmero oOpa3oBaHMs W TPU3BAHO pPa3BUBATh JIOTMYECKOE MBILIUICHUE U
MaTEMaTUYECKYl0 HHTYULUIO y4yalluxcs, OOeCHedHuTh OBJIAJCHUE YYalllUMUCS
YMEHHUSIMH B PEIICHUU Pa3IMYHBIX MPAKTUYECKHX U MEXIPEIMETHBIX 3ajad.
Martemartuka BXOAHUT B IPEIMETHYIO 00sacTh «MaTeMaTiKa 1 HHPOPMAaTHKA.

OCHOBHBIMU HEISIMH Kypca MaTeMaTHKH AJisi 5-9 KJIacCOB B COOTBETCTBUM C
denepanbHbIM 00pa30BaTENbHBIM CTAaHJAPTOM OCHOBHOTO OOIIET0 0Opa3oBaHMs
ABIIIIOTCA: «OCO3HAHUE 3HAYEHUS MATEMaTUKU ... B IIOBCEJHEBHOM JKU3HHU
4yesnoBeKa; (OPMUPOBAHME IMIPENCTABICHUM O COLUUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (DaKTOpax CTaHOBJIICHHWS MAaTEMAaTUYECKOW HAayKd; (pOpMHUpPOBaHUE
NpEICTaBICHU O MaTeMaTHKe KaK 4YacTH OOIIEYeTOBeUeCKOl KyIbTYpHI,
YHHBEPCAJIbHOM SI3bIKE€ HAYKH, TO3BOJSIONIEM OMHCHIBATH M W3Yy4aTh peajbHbIC
MIPOLIECCHI U SIBJICHHSD.

YcBOCHHBIE B Kypce MaTeMaTHMKH OCHOBHOW WIKOJBI 3HAHHMS U CIOCOOBI
NeHCTBUIT HEOOXOOUMBI HE TOJIBKO JJIs JajJbHEHIIEero YCHEUIHOro HW3y4eHUs
MaTEeMaTUKU U APYTUX IIKOJBHBIX AUCLUUIUIMH B OCHOBHOM U CTapIIel HIKOJIE, HO
U JIJIS1 peLICHUs] PAKTUYECKUX 3a/1a4 B [IOBCETHEBHOM KU3HU.

Pabouas nporpamma OopHUeHTHPOBaHA HA UCIIOJIb30BAHUE yyeOHUKA (Y4eOHO-
MemooU4ecKo20 KOMNIeKca):
v' B.I'. lopodees, U.C. Illapeirun, C.b. CyBopoBa u 1p. «MaTteMaTnka, 5»,
v' B.I'. lopodees, N.C. Illapsirun, C.b. CyBopoBa u ap. «Matemarunka, 6»

[Ipu oOyueHuM NaHHOMY KypCy CTaBATCS CJCAYIOLIME WeJH: DPa3BUTHE
JMYHOCTH IIKOJbHUKA CPEJICTBAMU MAaTEMATHKH, IOJTOTOBKA €ro K MPOJA0KEHUIO
oOy4yeHus U K caMOpeasin3aliy B COBPEMEHHOM OOILIECTBE.

JlocTxeHre mepevyrcIeHHbIX LeNeld MPEeANnonaraeT peueHne CIeIyInux
3a/1a4:

— (opmupoBaHME MOTHBAIIMM W3yYEHUS MaTEeMAaTUKH, TOTOBHOCTH U
CIIOCOOHOCTH y4YaIlIUXCs K CaMOPa3BUTHIO, JTUYHOCTHOMY CaMOOIIPEAETICHUIO,
MOCTPOCHHUIO UHIAUBUAYAIbHON TPAEKTOPUU B U3YUEHHUH ITPEIMETA;

— (hopMupoBaHKE Y y4aIIUXCA CIIOCOOHOCTH K OpraHU3AIMKM CBOCH y4ueOHOM
NESATENIbHOCTH  TIOCPEICTBOM  OCBOCHHS  JIMYHOCTHBIX,  IO3HABATEJbHBIX,
PEryJIATUBHBIX U KOMMYHHUKATHUBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUI;

— (opmupoBaHHe CHeMPUUESCKUX JUISI MATEMATUKH CTWJICH MBIIUICHUS,
HEOOXOJUMBIX ISl TOJIHOIEHHOTO  (YHKIIMOHMPOBAHHWS B COBPEMEHHOM
00IIecTBE, B YACTHOCTH, JJOTHYECKOT0, AITOPUTMHUECKOTO M SBPUCTHIECKOTO;

— OCBOGHHE B XOJ€ U3YyUYEHHS MAaTeMaTUKU CHeuu(puueckux  BHJIIOB
JESITEIbHOCTH, TAKMX KakK MOCTPOEHHE MAaTeMaTHMYECKUX MOJEJCH, BBITOJHEHHE
MHCTPYMEHTAJIBHBIX BBIUYMCIICHUN, OBJIAJICHNE CUMBOJIMUYECKUM S3BIKOM IpeaMeTa
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v Jp.;

— (opMUpOBAHUE YMEHHMM MPEACTaBIATh WH(POpPMAIMIO B 3aBUCUMOCTH OT
MOCTaBJICHHBIX 3aJlad B BHUJE TaOJMIBI, CXeMbl, Trpaduka, JIHarpaMMmbl,
HCIIOJIb30BaTh KOMITBIOTEPHBIC MPOTrpaMMbl, IHTEpHET nipu ee 00paboTKe;

— OBJAQJCHHE YYaIlUMUCA MATEMATHYECKUM SI3bIKOM H ammapaTroM Kak
CPEACTBOM ONUCAHUS U UCCICAOBAHUS SBJICHUN OKPYKAIOIIETO MUPA;

— OBJIQJICHUE CUCTEMOM MaTEMaTUYECKUX 3HAHUM, YMEHUM W HAaBBIKOB,
HEOOXOJMMBIX [IJISl pEHICHUs 3a7a4 MOBCETHEBHON >KU3HU, M3YUYEHUS CMEKHBIX
JTVCHUIUIMH U MPOJIOJDKEHHUS 00pa30BaHus;

— (hopMUpOBaHHE HAYYHOT'O MUPOBO33PCHHS;

— BOCIIUTAaHHE OTHOIICHMUS K MaTeMaTHKE KaK K YacTH OOIICUYEIOBEUECKOM
KYJBTYpbI, UTpalolei 0COO0YI0 pOJib B OOIIIECTBEHHOM Pa3BUTHH.

IlnanupyemMble pe3yJbTaThl 00Y4eHHSI MAaTeMATHKeE

B 5—6 kJ1accax

Apugpmemuxa
HarypaabHubie ynciaa. JIpoou

Yuenux nayyumca:

® TIOHMMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;

® [IOHMMaTh M HCIOJIb30BaTh TEPMHHBI M CHUMBOJIbI, CBA3aHHBIE C TOHATHEM
CTENIEHU YHWCJIA; BBIYHUCIATH 3HAYEHHS BBIPAXKEHHUM, COAEpPKALIUX CTEIEHb C
HATypaJbHbIM I10Ka3aTeJEM;

® [IPUMEHSATH MTOHATUS, CBA3AHHBIE C JEIMMOCTBIO HATYypaIbHBIX YHCEIL;

® ONEpPUpPOBATH MOHITHEM OOBIKHOBEHHON NIpOOM, BBINOJHATH BBIYMCICHHS C
OOBIKHOBEHHBIMU APOOSIMU;

® OINEpUPOBaTh TMOHITUEM JECATUYHON JApoOH, BBHIMNOJIHATH BBIUUCICHUS C
JECATUUHBIMH JPOOSIMHU;

® [IOHMMaTh W HCIOJIb30BaTh Pa3IUYHbIE CIOCOOBI MPEICTaBICHUS IPOOHBIX
YHCeJN; MEePEXOJUTh OT OJHOW (OpPMBI 3alKCU YHUCEN K JApPYroM, BblOMpas
HOJIXOJSIIYIO JUIsI KOHKPETHOTO ciyyasi GopMmy;

® ONEPHUPOBATH MOHATUSAMU OTHOLIEHUS U NPOLIEHTA;

® pemarh TEKCTOBBIC 3a/1a4M apU(PMETUYECKUM CIIOCOO0M;

® T[IPUMEHSATH BBIYUCIMUTENIbHBIE YMEHHUS B MPAKTUYECKUX CUTYyalusiX, B TOM
guclie TpeOyImKX BbIOOpa HYKHBIX TaHHBIX WA MTOMCKA HEJOCTAIOIINX.

Yuenux nomyuum 603modxicHoCmb !

® [IPOBOJIUTH HECJIOKHBIE T0KA3ATEIbHBIE PACCYKICHUS;
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¢ HCCIICAOBATH YUCIIOBBIC 3dKOHOMCPHOCTHU U YCTAHABJINBATD CBOMCTBA YHCEJI Ha
OCHOBE Ha6J'II-0I[€HI/I}I, IMPOBCACHUA YU CIOBOI'O SKCIICPUMCHTA,
¢ IIPUMCHATH p33H006pa3HI)I€ HpI/IéMI)I palluOHaAJIN3aIInH BBIYHCJICHUH.
PanuoHa/ibHbIE YHCJIA

Yuenux nayyumcs:

® pacro3HaBaTh pa3jJMYHbIC BUIbl YHUCENI: HATypaJlbHOE, TMOJOKUTEIBHOE,
OTpHULIATEIbHOE, IPOOHOE, 1IeJI0e, PAIlMOHANLHOE; MPaBUJILHO YIOTPEOsTh U
MCIIOJIb30BaTh TEPMUHBI U CUMBOJIbI, CBA3aHHBIE C PAIlMOHATBLHBIMU YUCIAMU;

® OTMEUYaTh HAa KOOPJAMHATHOW NPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
YHCJIaM; ONPEACIIATh KOOPAUHATY OTMEUEHHON TOUKHU;

® CpaBHHUBATh pallMOHAIbHBIC YUCIIA,

® BBITNIOJIHATH BBIYMCIICHUS C TIOJIOKUTEIBHBIMU U OTPUIIATEILHBIMU YHCIAMHU.

Yuenux nonyyum 6o3zmodxcrnocmo:

® BBINOJHATh BBIYKCICHUS C PANUMOHAIBHBIMU YHCIAMH, COYETasi YCTHBIE U
MUCbMEHHbIE TNPUEMBI  BBIYHMCICHUM, TPUMEHSSI TpU  HEOOXOJAMMOCTHU
KaJIbKYJISITOD;

® ICMOJIb30BaTh MPUEMBI, PAIMOHATU3UPYIOIINE BEIYUCICHUS;

® KOHTPOJIMPOBATh BBIUYMCIIEHUS, BEIOMPAst MOAXOISAIIMM 111 CUTYallH CIIOCcO0.

HN3Mmepenusi, IPpUOJIHKEHHsI, OLIEHKH

Vyenux Haydyumcs.
® OKPYIUIATh HATYPAJIbHBIC YKUCJIa U ACCATUYHLIC I[pO6I/I;
° pa60TaTB C CAMHNIaMHU U3MCPCHHA BCIIMYNH,
¢ HHTCPIPCTUPOBATDL OTBCT 3aJa4 B COOTBCTCTBHUU C ITOCTABJICHHBIM BOIIPOCOM.
Yyenux noaysun 603MONCHOCMb.
® IICIOJB30BAaTh B XOAC PpPCHICHUA 3amad IIPCACTaBIICHUA, CBA3AHHBIC C
HpI/I6J'H/I)KéHHBIMI/I 3HAYCHUSAMU BCIINYHNH.
Anzeopa

AJIredOpanyecKkue BoIPAKEHUA. Y PABHEHUS

Yuenux nayyumcs:

® JCMOJb30BaTh OYKBBI AJISl 3allMCH OOIIMX YTBEPKIECHUN (HANpUMEp, CBOMCTB
apu(pMETUYECKUX JCUCTBUH, CBOWCTB HYyJd MpPU YMHOXKEHHH), TpaBull,
opmy;

® OIEpUPOBATH NOHATHEM «OYKBEHHOE BBIPAKEHUEY;

® OCYIUECTBIATh JJIEMEHTApHYIO JACATEIIBHOCTb, CBA3AHHYK) C [OHATHEM
«ypaBHECHUEY;

® BBIIOJHATh CTAHAAPTHBIE NPOLEAYPHI HA KOOPAUHATHOW IUIOCKOCTU: CTPOUTH
TOYKH I10 33JaHHBIM KOOpAUHATAaM, HAXOAUTh KOOPAUHATEI OTMEYEHHBIX TOYEK.
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Yuenux nonyuum 6o3modcHocmn:

® MpUOOPECTHM HAYAIbHBIA ONBIT PadboThl C GopMyJamMu: BBIYUCIATH TI0
dbopmynam, B TOM YHUCJIE UCIOJB3YEMbIM B PEalbHOW MPAKTHKE; COCTABIATH
(bOpPMYJIBI TIO YCTIOBHUSM, 33/IaHHBIM 33JIa4eil WIIH YEPTEIKOM;

® [IEPEBOJIUTH YCJIOBUS TEKCTOBBIX 3a7a4 Ha aireOpanvyecKkuil s3bIK, COCTABIISITh
COOTBETCTBYIOILIEE YPABHEHUE;

® T[I03HAKOMMTBCS C UAECEN KOOPJIMHAT, C MPUMEPAMHU UCIIOJIB30BAHUS KOOPIUHAT
B PEAIbHOM KU3HHU.

Bepo;lmuocmb ucmamucmuka
OnucarejibHAs CTATUCTHKA

Yuenux nayuumcs:

e paboraTh ¢ MHPOpPMaIUEH, MPEACTABICHHON B (opMe TaOIUIIBI, CTOIOYATOM
WM KPYTOBOM JTUarpaMMBbl.

Yuenux nomyyum 603mMO0HCHOCMb!

® TIOHATH, YTO OJHY M Ty K€ HH(POPMAIIMIO MOKHO MPEACTABUTh B pa3HOU (opme
(B BUAE TaONWII WM JMarpamMm), W BBIOpaTh aJisi €€ HUHTepHpeTanuu Ooliee
HarJISIHOE TIPEJICTaBIICHUE.

T'eomempus
HarasjaHnas reomerpus

Yuenux nayyumcs:

® pacrmo3HaBaTh Ha 4YEpTEk,axX, PHUCYHKaX, B OKPYKAIOIIEM MHPE IUIOCKHE
reoMeTpudeckue Qurypsl, KoHQUryparuu (GUryp, OmuchiBaTh UX, UCHOIb3YS
T€OMETPUYECKYIO TEPMUHOJIOTHIO M CUMBOJIUKY, OITUCHIBATH CBOMCTBA QUTYD;

® pacrmo3HaBaThb Ha  UYepTekaxX, PHUCYHKAX, B  OKPYXAIOIEM  MHUPE
MPOCTPAHCTBEHHBIE TEOMETPHYECKUE (UTYPBI, OMHUCHIBATh WX, HCIOIB3YS
TEOMETPUYECKYI0 TEPMHHOJIOTHIO, OMMCHIBATh CBOWCTBAa (UTYp; paclio3HaBaTh
pa3BEPTKH Kyba, Mapaiesenumnesaa, MApaMuIbl, IMIHHIPA U KOHYCa;

e u300paxkarb TreoMeTpuueckue GUrypbl U KOH(UTypanuu C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB U OT PYKH, HAa HEJTMHOBAaHHOW U KJIETYaTOM Oymare;

® U3MEpATh C TOMOIIBI0 HWHCTPYMEHTOB W CPaBHUBATH JUIMHBI OTPE3KOB H
BEJIMYMHBI YTJIOB, CTPOUTH OTPE3KW 3aJaHHOW JJIMHBI W YIJbl 3aJaHHOU
BEITUYNHBL;

® BBHIMIOJIHATH MPOCTEUIITNE YMO3AKIIOUYCHHS, OMNMHUPAsSCh Ha 3HAHUE CBOWCTB
TCOMETPUYCCKUX (PUTyp, Ha OCHOBE KIIACCH(HUKAIUKA YTJIOB, TPEYrOJbHUKOB,
YETBIPEXYTOJIbHUKOB;

® BBIYUCIIATH MEPUMETPHl MHOTOYTOJBHUKOB, TUIONIAJAM TPSIMOYTOJBHUKOB,
00BEMBI IMapallICICITUIICIOB;



pacno3HaBaTh Ha 4YEpPTEkKaxX, PUCYHKAX, HAXOJIWUTh B OKPYKAIOIIEM MHUPE U
U300pakaTh: CUMMETpUUYHble (UTypbl; 1B (QUIYpbl, CHMMETPUYHbBIC
OTHOCHUTEIBHO MPSMOM; ABE GUTYPBI, CHMMETPUYHBIE OTHOCUTEIILHO TOUYKH;

IPHUMCHATH ITOJIYUCHHBIC 3HAHUS B pCAJIbHBIX CUTyallHUAX.

Yuenux noayiunt 603MONCHOCMb.

UCCJIEIOBaTh M OIUCHIBATh CBOWMCTBA TeoMeTpuueckux ¢Guryp (MJIOCKHX U
MPOCTPAHCTBEHHBIX), HCIOJIb3ys HAOJIOJCHUE, H3MEpPEHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, B TOM YUCJIE KOMITBIOTEPHOE MOJEIUPOBAHUE U DKCIIEPUMEHT;
KOHCTPYHPOBATh T€OMETPUYECKHE OOBEKTHI, MCHOJNB3Ys Oymary, IIacTHIIMH,
IPOBOJIOKY U T. [I.;

KOHCTPYHUPOBATh OPHAMEHTHI M MapKEThl, U300pakas UX OT PYKH, C MOMOIIbIO
UHCTPYMEHTOB, a TaKXKE UCIIOJIb3Ys KOMIIBIOTED;

ONpENeNsTh BHJA NPOCTEHIIMX CEYEHHl  MPOCTPAHCTBEHHBIX  (PUTyp,
MTOJIyYa€MBbIX ITyTEM IIPEAMETHOTO WM KOMIIBIOTEPHOTO MOJIEJINPOBAHUSL.



COIAEPXKXAHUE KYPCA

APUOMETHUKA

HarypaJjbHublie uncia. Hatypanbssii psaa. Jecatuanas cucteMa CUUCIEHUS.
Iosuyuonnvie  cucmemv:  cuucienus’. ApudMernueckue  AeHCTBHS — Hal
HaTypaidbHbIMU unciaMu. CBoiicTBa apudmernueckux naenctBuil. CreneHb ¢
HaTypaJbHBIM MOKA3aTEIEM.

UucnoBele BBIpaKEHUsA, 3HAYEHHUE YHCIOBOIO BBIPAXKECHUS. [Topsimox
JEUCTBUN B YHCJIOBBIX BBIPAKCHHUSX CO CKOOKamMu W 0e3 cKoOok. PemieHme
TEKCTOBBIX 3a7[a4 apu(PMETUUECKUMU CIIOCOOAMH.

Henutenu u kpatHsie. CBOICTBA W MPU3HAKU JACIUMOCTH Ha 2, 3, 5, 9, 10.
lpyeue npusznaxu oenumocmu (Hanpumep, Ha 4, na 25). IlpocTble U COCTaBHBIC
yucia. Pa3noskeHrne HaTypallbHOTO YMcia Ha MPOCThbie MHOXKUTENU. Haubonvuiuii
odwuLl denumens U HauMeHbulee obuee kpamuoe. JeneHne ¢ OCTaTKOM.

Jpoon. OObikHOBeHHBIE IapoOu. OCHOBHOE CBOWMCTBO Jpobu. CpaBHEHUE
OOBIKHOBEHHBIX Jpo0ed. Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMH
npobsiMu. HaxoxxaeHue 4acTu OT LENOoro U UEIO0ro Mo €ro YacTH.

Hecsatuunbie npodu. CpaBHEHUE NECITHUHBIX ApoOeil. Apudpmernyeckue
JEUCTBUS C JIeCATHUHBIMU J1poOsmu. [IpeacraBienue necATUYHOW ApoOU B BHIE
OOBIKHOBEHHOH 1Ip0oOU M OOBIKHOBEHHOU B BHJIE AECITUYHOM.

Anuxeomuwie Opoou.

[IponienThl. HaxokieHWe NPOLIEHTOB OT BEIWYUHBI, BEIWYUHBI IO €€
npoueHTaM. OTHomeHue. BrlpaxeHue oTHOmEHHs B mpoueHTax. [Iponopuus.
OCHOBHOE CBOMCTBO ITPONIOPLIHH.

Pemenue TekCTOBBIX 3a/1a4 apU(PMETUYECKUM CIIOCOOOM.

PanuonanbHble yncaa. Llenbie yncna: noyoKUTENbHbIE, OTPULIATENbHBIE U
Hylb. Moaynb (aOconroTHas BeIMYMHA) Yuciaa. MHOXKECTBO palMOHAIBHBIX

m
YHCCII. PaI_[I/IOHEU'IBHOC YUCJIO KaK OTHOLICHUE —, rAc M — neinoe, N — HaTypaJlbHOE
n

yucno. CpaBHEHME palMOHAIbHBIX 4YHceNl. ApupMeTHueckue AeHcTBUS C
palrOHaIbHBIMU YU CIIaMU. 3aKOHBI apu(pMETUIECKUX JEUCTBUM:
MIEPEMECTUTENBHBIE, COYETATENbHbIC, pacnpeacauTenbHble. CTENeHb C ILENbIM
MOKA3aTEIIEM.

KoopannaTnas npsamasi. M3o00paxkeHne uucena TOYKaMH KOOPAMHATHOM
psAMOM. UHCIOBBIE TPOMEKYTKHU.

N3Mmepennsi, npudJM:KeHUsi, ONEHKU. EAWHUIBI M3MEpPEHUs JJIMHBI,
TI0MIAAN, 00heMa, MacChl, BpEMEHHU, CKOPOCTU. Pa3mMepbl 00BEKTOB OKPYKAFOIIETO
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00y4eHHUS 1 OCBOCHHS COZiepKaHMs Kypca U B [IpuMepHyIo mporpaMmy o MaTeMaTHKe Ut 5-9 Ki1accoB.



Mupa (OT 3JEMEHTapHbIX 4YacTUIl 10 BceneHHoil), IIUTENbHOCTh MPOLECCOB B
OKpY’KaloIlleM Hac Mupe. BplaeneHne MHOXKHUTENS — CTENEHU JIECATH B 3aIllUCU
yucna. [Ipumepbl 3aBUCHUMOCTEN MEXIy BEIMUYMHAMU CKOPOCMb, 6PeMs,
paccmosnue; npouseoOUmMenbHOCMyb, 8pemMs, paboma; yeHa, KOIUUeCmeo,
cmoumocmyv u np. IlpencraBnenue 3aBucuMocteld B Buae (Gopmyi. Beruncinenus
1o popMynam. PerieHne TEKCTOBBIX 3a7a4 apu(PMETHUECKUMU CIIOCOOaMU.

[IpubinkeHHOe 3HAYeHHE BeJIUYUHBI, TOYHOCTb NPHUOJIMKEHUS.
OxpyriieHne HaTypalbHBIX YHCEN M JeCATHYHBIX Apobei. [lpukunka u oueHka
pe3yJIbTaTOB BBIYMCIICHUM.

AJIT'EBPA

Aare0panyeckue BbIpaskeHUsl. DyKBEHHbIE BBIPAXKEHUS (BBIPAKEHUS C
nepeMeHHbIMH). YuciaoBoe 3HaueHHWe OYKBEHHOrO BbIpakeHHUs. [lomycTtumblie
3HAYEHHUS MEPEMEHHbIX, BXOJAIMX B ainreOpanyeckue BolpaxkeHus. [loacranoBka
BBIPDAKEHHII BMECTO IepeMeHHbIX. [IpeoOpa3oBaHus BBIPAKEHHU HA OCHOBE
CBOMCTB apuU(pMETUUYECKUX JACUCTBUH. PaBEHCTBO OYKBEHHBIX BBIPAXKEHUH.
ToxaecTBoO, doKkazamenbCmeo moraHcoecms.

CrerneHb ¢ HaTypaJIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA.

YpaBHeHusi. YpaBHEHUE C OJHOM nepeMmeHHOW. KopeHb ypaBHEHUS.
CBONCTBA YHCIIOBBIX PABEHCTB. PABHOCUIIBHOCTD ypaBHEHU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM Crocooom.

JlekapToBBl KOOpAMHATBI Ha IUIOCKOCTH. llocTpoenne Ttoukum mno €€
KOOpAMHATaM, OIpPEEICHNEe KOOpPAMHAT TOYKA Ha IUIOCKOCTH. Popmyna
PACCMOAHUA MENCOY MOUKAMU KOOPOUHAMHOU NPAMOII.

OIMNCATEJIbBHAA CTATUCTUKA. BEPOATHOCTD.
KOMBHNHATOPUKA. MHOXECTBA

[IpencraBnenne AaHHBIX B BUAE TaOnuil, nuarpamm. [lonstue o ciydaitHom
onbITe U coOBITUU. [JoCTOBEpHOE M HEBO3MOKHOE COOBITHUS. CpaBHEHHE IIAHCOB.
Pemenne kOMOMHATOPHBIX 3a7ad NepeOopoM BapHaHTOB. MHOXKECTBO, 3JIEMEHT
MHoecTBa. [lyctoe mHoxkecTBo. [lomMHOkecTBO. OObeIUHEHHE U TIepeceueHne
MHOXECTB. MurocTpanyss OTHOLIEHHM MEXAY MHOXKECTBAMHM C IIOMOIIBIO
nuarpamm Ditnepa — Benna.

HATJIAAJHAA TEOMETPUA
Harnsinuele npencrtaBieHust o ¢urypax Ha IUIOCKOCTH: MpsMasi, OTPE3OK,
Jy4d, YroJi, JOMaHas, MHOTOYTOJBbHHUK, OKPYXHOCTb, Kpyr. YUeThIpEeXyroyibHUK,
MPSMOYTOJIbHUK, KBajapar. TpeyrosbHUK, BHUJBI TPEYroJbHUKOB. [IpaBuiibHbIE
MHOTOYrojdbHUKU. M300paxenue reomerpuueckux uryp. [locmpoenus wa
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Kknemyuamot bymaze. B3auMHO€ pacmosoKeHUE ABYX MPSAMBIX, TBYX OKPYKHOCTEH,
IPSIMON ¥ OKPY’KHOCTH.

Jmvna otpe3ka, nomMaHou. Ilepumerp MHOrOyroJibHuUKa. EIXWHHIBI
U3MEPEHUS IIMHBL. M3MepeHne IIMHBI OTpe3Ka, OCTPOCHHE OTpEe3Ka 3aJaHHOU
JUTHBL.

Bunasl yrnos. I'pagycHas mepa yrna. M3smMepeHne M IOCTPOECHHME YIJIOB C
ITIOMOUIBIO TPAHCTIOPTHUPA.

[Tonsitne Tutomanaw (GUTYphl, €IWHULBI W3MepeHus rromanu. [lnomans
NpSIMOYTOJIbHUKA, KBagparta. [IpubmmkeHHOe W3MepeHHe Iuiomand ¢uryp Ha
KJeTyaroi Oymare. PaBHoBenukue urypsl. Pasnococmasnenuvie gpueypeol.

Paspesanue u cocmasienue ceomempuueckux Queyp. Ilocmpoenue
napKemos, OpHAMEeHMOo8, Y30Po8.

Pewenue 3aoau ma naxodxcoenue pasHoBenuKux U pasHOCOCMABLEHHBIX
pueyp.

[IpencraBnennst 0 MPOCTPAHCTBEHHBIX (UTypax: KyO, MapasuiesenuIie],
nmpu3Ma, nupamua, map, cgepa, Kounyc, nuiuaap. M3o0pakeHune npocTpaHCTBEH-
HeIX (uryp. [Ipumep ceuenuit. Muororpannuku. [IpaBuiibHbIE MHOTOTPaHHUKH.
[Tpumepsl pa3BepTOK MHOTOTPAHHUKOB, MWIMHIpa U KOoHyca. Cozdanue modeneu
NPOCMPaHCmMBEeHHbIX hucyp (U3 bymacu, npo8oaOKU, NIACMUIUHA U OD.)

[lonatue oObema; enuHunbl o0beMa. OObeM  TPSMOYTOJIBLHOIO
napasuienenunesaa, Kyoa, mpusM, mupaMmuibl, mapa, cepsl, KOHyca, MIWIHHAPA.

[lonsitue o paBeHctBe ¢uryp. LleHTpanbHasd, oceBas M 3epKajibHas
cumMeTpun. M300paxeHuss CHMMETPUYIHBIX QUTYP.

I'eomerpuyeckue ¢purypsl. IIpsveie n yribsl. Touka, npsiMasi, IIOCKOCTb.
OTtpe3sok, yd. Yron. Bun yrios. BepTukanbabie U cMexHbIE YIiibl. buccekrpuca
yria.

[TapannensHple M npecekarommecs npsamele. [lepneHauKyasspHbIEe OpsIMBIE.
Teopembl 0 MapamIENbHOCTH U NMEPIEHANKYJIAPHOCTH NPAMBIX. [leprieHauKymsp u
HAKJIOHHAs K NpsAMon. CepeIuHHBIN NEPIEHIUKYISAP K OTPE3KY.

H3mepenne reomMerpuyeckux Beau4uH. J[iimHa otpeska. PaccrosiHume ot
TOYKH J0 NpsMou. PaccTosHne Mexay napajuieIbHbIMA MPSIMBIMH.

[TepumeTp MHOTOYTOJIBHUKA.

JInuHa OKPYKHOCTH, YUCIIO T, JIMHA JYyTH OKPY>KHOCTH.

I'pagycnas mepa yria.

[Tonstue miomanu miockux ¢uryp. PaBHOCOCTaBIEHHBIE U PAaBHOBEIMKUE
¢burypsl. [nomane npamoyronasHuka. [lnomany napamienorpaMmma, TpeyrojibHUKA



u Tpaneuuu. [Inomaas Muoroyroseauka. [Inomaas kpyra u miomaas CEKTopa.

JIOTUKA 1 MHOXECTBA

Teopernko-MHOKeCTBEHHbIC MOHATHSI. MHOXECTBO, 3JIEMEHT MHOKECTBA.
3agaHue MHOXECTB MEPEUUCICHUEM AJIEMEHTOB, XapaKTEePUCTUUECKUM CBOMCTBOM.
CranpapTHble 0003HAYEHHSI YHMCIIOBBIX MHOXKECTB. [lycToe MHOXECTBO U €ro
obo3nauenue. [logmuoxkecTB0. OOBEIMHEHUE U TTEPECEUCHUE MHOXKECTB.

NnmrocTpanunsi OTHOIIEHWM MEXKIY MHOYKECTBAMU C MOMOIIBI JHATPAMM
Oitnepa-BenHa.

JJieMeHTbl JIOTUKH. OrnpeneneHuss M TEOPEMBI. Jloka3aTenabCTBO.
JlokazaTensCTBO OT TMpOTUBHOro. Teopema, oOpatHas paHHOW. Ilpumep wu
KOHTPIPUMED.

[ToHsaTHE O PABHOCWIIBHOCTH, CIICIOBAHUM, YIIOTPEOJICHUE JIOTUYECKUX CBSI30K
eciu ..., mo..., 6 Mmom U MoJbKO 8 MoM CIyyae, TOTUUECKUE CBI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU
Uctopust dopMmupoBaHus TOHATHUS YHCIA: HATypallbHble 4YHCIa, JApoOH,

HEJIOCTATOYHOCTh PAlMOHAIBHBIX YHCEN [UJI1 TE€OMETPUYECKUX H3MEPEHUI,
uppanuoHaibHbie unciaa. CTapuHHBIE CUCTEMBI 3anucu uucel. Ipoou B BaBuione,
Erunte, Pume. OTtkpbiTHE nAecsITHUUHBIX JapobOeit. CTapuHHBIE CHCTEMBI MeEp.
Hecatuunbie 1poOu U MeTpuueckas cucrema mep. [losiBaeHue oTpuIlaTeIbHBIX

yucen u HyJa. JI. Marauukuit. JI. Diinep.
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TEMATHYECKOE INIVTAHUPOBAHUE

MATEMATHKA. 5 KJIACC
l-iBapuaHT: S ypoKoB B Hefento, Bcero 170 ypokoB (pe3epB S 4acoB).

2-i BapuaHT: 6 ypoKOB B Hefiento, Bcero 204 ypoka (pe3epB 6 4acoB).

Conep:xanue Marepuasa
MyHKTa yueOHUKa

KomnuecTBo yacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHJ0B ACATCIbHOCTH YYCHHKA

I'nasa 1. Jluaun

1.1. PaznooOpa3HbIii MUp JIMHUN

Pacno3naBarp Ha 1mpeaMmeTax, H300paKeHUSIX, B
OKpY)XKaloIlleM MHUpPE pa3inyHble JIMHUH, IUIOCKHE W
npocTpaHCTBeHHBIE. Pacmo3HaBaTh Ha dYeprexax U
pPUCYHKaxX  3aMKHYThIE W  HE3aMKHYTblE  JIMHHH,
camoriepecekaronecss u = 0e3  camolepeceueHui.
OnucpiBaTh u XapaKTepu30BaTh JVHHU.
KoHcTpyupoBaTh  aJropuTtM  TIOCTPOCHHUS  JIMHUH,
U300pKEHHONM Ha KJeT4arod Oymare, CTpPOMTH IO
aaroputmy. M306paxars pazauyHble JIMHUU 110 00pasily
WIN C 33J]JaHHBIMU CBOMCTBaMHU.

1.2. Tlpsamas. YacTu npsiMoOt.

Jlomanag

1-i 2-i
BAPDMAHT | BAPUAHT
8 10
1 1
2 2

Pacno3HaBarh Ha 4YepTexkax, PUCYHKax W MOJEIIX
NPSAMYI0, YaCTH NpsIMOU, JoMaHyro. IIpuBoauTH TpUMEpHI
AHAJIOTOB 4YaCTe MNPSIMOM B  OKPYXKAKOIIEM MHPE,
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MOeJMPOBAaTh MPSIMYIO, JIOMaHYI0. Y3HABaTh CBOICTBa
npsmoil. M300paxkath npsMyto, Jyd, OTPE30K, JIOMaHYIO
OT PYKH U C UCHOJIb30BAHUEM JIMHEUKHU.

1.3. /InuHa TuHUN

N3MepsATh IMHBI OTPE3KOB C TMOMOUIBIO JIMHEWKH.
CpaBHUBATB [JIJIMHBI OTPE3KOB C MOMOUIBIO ITUPKYJS, Ha
rJ1a3, BBIMOJHUB U3MepeHusi. CTPOUTh OTPE3KU 3aJaHHOMN
JUIMHEI C TIOMOIIBIO JIMHEUKH. Y3HaBaTh 3aBHCHUMOCTH
MEXKIY €OUHHIAMH  METPUYECKOM  CHUCTEMBI  MeEp,
BbIPAKATH OJHU €IMHULIBI U3MEPEHUS JIUH YEPE3 IPYTHE.
Haxoaurb ommOKM npu IepexoAe OT OJHUX E€IWHHIL
M3MEPEHUS JUIMH K JIpyruM. HaxoauTs IJIMHBI JIOMaHBIX.
Haxoauthb UIMHY KpUBOU JINHUH.

1.4. Oxpy»HOCTh

PacnozHaBare Ha yeprexax, PpUCYHKax, MOZCIAX
OKPYKHOCTb U Kpyr. IIpHBOAMTE IIpUMEPHI OKPYKHOCTH U
Kpyra B okpyxarouiem mupe. M3o00paxars OKpyXHOCTb
3a1aHHOTO paguyca C IIOMOILBIO LHUAPKYJISL.
KoHcTpynpoBaTh aJirOpuT™M BOCIPOU3BENEHUS PUCYHKOB
U3 OKPYKHOCTEH, CTPOUTH IO AIITOPUTMY, OCYIHECTBJISATH
CAMOKOHTPOJIb, IIPOBEPSS COOTBETCTBUE IIOJIYYEHHOTO
U300paKeHHUs  3aJaHHOMY  pHUCYHKY.  M3o0paxars
OKPY’KHOCTH o ONMCAHUIO. HUcnoab3oBatrb
TEPMUHOJIOTMIO, CBSI3aHHYIO C OKPYXXHOCTBIO. Y3HaBaTh
CBOMCTBA OKPY>KHOCTH.

O0630p U1 KOHTPOJIb

OnuceiBaTh W XapakTepu3oBaTh JMWHUKW. BblaBurarsn
THUIIOTE3bl O CBOWCTBaX JIMHUA U OOOCHOBBIBATH WUX.
N300paxkath pa3nuyHbie JMHUKM, B TOM YHUCJE NPSIMBIE U

34




okpykHOCTH. KOHCTpPyHMpoOBaTh aJroOpuT™M MOCTPOCHHUS
JMHUU, N300paXEHHON Ha KJIeT4yaTol Oymare, CTPOMTh I10
ANTOPUTMY, OCYIHEeCTBJSATb CaMOKOHTPOJb, MPOBEPS
COOTBETCTBUE IOJIYYEHHOTO HM300paK€HUs 3aJaHHOMY
pucyHky. HaxoauTh JIMHBI OTPE3KOB, JIOMAHBIX.

I'naBa 2. HarypajabHble ync/ia

13

16

2.1. Kak 3anuchIBarOT U YUTAIOT

HaTypaJIbHBIE YHCIIA

Yurarh ¥ 3anMCbIBATHL  MHOIO3HA4YHBIE  YHUCIA.
IIpumensiTe npu 3anucH OOJNBIIMX YHUCET COKPALCHUS:
ThIC., MJH, MiipA. IlpeacTaBiasATh yucia B BHIE CyMMBI
pa3psAIHBIX claraemMbix. YMTaTh M 3anMCcbIBATh YHUCIA B
HEMO3ULUOHHOM CHCTEME CUMCIEHUS (KIMHOMKUCH, pUMCKast
HyMmepanus). McceienoBarb 4uCIOBbIE 3aKOHOMEPHOCTH.
PabdoTaTh ¢ ncTouHHKaMu UH(OpMAIUU

2.2. HatypanbHblii psi.

CpaBHEHME HATYpaIbHBIX YHCEIT

OnuchiBaTh CBOWMCTBAa HAaTypaJbHOrO psina. CpaBHMBATH
U YHOPSA0YHUBATH HATYpajbHbIE 4YHCIA W BEIUYUHBI
(mmnay, maccy, BpeMmsi). IlepexoaMTh OT OJHUX €IUHUIL
U3MEPEHUs1 BEIMYUH K ApyruM. MccaenoBaTb 4YUCIOBBIC
3aKOHOMEPHOCTH. 3anucbIBaTH YTBEPKICHUS c
UCIOJIb30BAaHUEM OYKBEHHOW CUMBOJIMKHU

2.3. Uucna v TOYKH Ha TPSIMOU

YepTuTh KOOPIWHATHYIO NPSIMYyI0, H300pamxarb 4Yucia
TOYKaMM Ha KOOPAWMHATHOW MPSIMOM, OIpeneasitb
KOOpAMHATY OTMEYeHHOM Touku. CpaBHMBaTBL W
yIOPAAOYUBATH 4YHCIA C ONOPOM HAa KOOPAWMHATHYIO
IPSIMYIO

2.4. OkpyrieHue HaTypaibHbIX

Onpenenasitb #3 JaHHOM uH(OpPMAIUU, COAEpKaIIEhH
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qHUCCI

YHUCJIO C HYJIIMH Ha KOHIIE, KaKO€ 3HAUEHHE OHO BBIPAXKAET:
TOYHOE WIU NpUuOMDKEHHOE. OKPYIIATHh HaTypajbHbIC
yucia 1no cmbicay. IIpuMeHsiTb TpaBUIIO OKPYIJICHUS
HATypaJbHBIX YHUCEIL.

YuacTBOBaTh B 00CYX/IEHUU BO3MOXKHBIX OIIMOOK B XOJI1€
Y pe3yJIbTaTe BHIIOJIHEHHS 33JaHUI HAa OKPYTJIEHUE YUCE

2.5. Pemenne KoMOMHATOPHBIX

3aJaq

Pemath KOMOMHATOpHBIC 3aJa4d C TMOMOIIBIO Mepedopa
BCEX BO3MOXXHBIX BApUAHTOB (KOMOMHAIIMWA YHUCEN, CJIOB,
npeaMeToB W Ap.). MoaeampoBaThb XOJ pEIHICHUs C
MOMOIIIBI0O PHUCYHKA, C TOMOIIBIO JEpPeBa BO3MOMKHBIX
BApUAHTOB

O0630p U KOHTPOJIb

Hcnonb30oBaTh MO3UIMOHHBIN XapaKTep 3allCU YUCEIl B
JNECATUYHONU CUCTEME B XOZ€ peuieHus 3anad. Yurars u
3allMCBIBATL  HATypaJbHbIC YHCJA, CPAaBHUBATb U
ynopsintouuBath uyncia. M3o00paxars 4uciia TOUKaMu Ha
KOOPAUHATHON NpsAMOW. OKPYIJIATh HATypAJIbHBIE YUCIIA.
Pemiate KOMOMHATOpHBIE 3aladd C NMOMOLIbI Iepebdopa
BCEX BO3MOKHBIX BAPHUAHTOB

I'nasa 3. /leiicTBus C
HATYPAJIbHBIMH YHCJIAMH

22

26

3.1. CnoxeHue v BBIYUTAHUE

Ha3piBaThb  KOMIIOHEHTBI  JICUCTBHUM  CJIOKCHHS U
BbrunTanus. IlpuMeHsiTh OYKBBI JJIS 3aITUCH CBOMCTB HYJIS
IIPU CJIOXECHUU W BBIYUTAHWH. BBIMOJHATH CIOXEHUE U
BBIUMTAHUC HaTypaJIbHbIX qHCcell. IIpumeHATH
B3aMMOCBSI3b CJIOKECHHMS M BBIYMTAHHMS I HaXOXKJICHHUS
HEHM3BECTHBIX KOMIIOHEHTOB  JOTHX  JCHUCTBHH, A
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CaMONPOBEPKH MPHU BHITIOJIHEHUH BbhlunciaeHuil. HaxoauTs
omuOKu U 00bACHATH UX. [lo3HAaKOMUTBLCSI C TpuEMaMu
OPUKUJIKA W OLIEHKM CYMMbI HECKOJBKUX CIIaraeMbIX,
NPUMEHSITh 3TU TNPUEMBI B MPAKTUYECKUX CHUTYalUsIX.
Pemath TEKCTOBBIC 3aJjayM Ha CJIOKEHHE U BBIYUTAHMUE,
aHAJIM3MPOBATH U OCMBICJIUBATH YCIOBHE 3aJ1a4u.

3.2. YMHOXEHUE U JeIICHUE

Ha3pIBaTh KOMIOHEHTHI JEUCTBUN YMHOXKEHHUS U JICITICHUS.
IIpuMeHATH OyKBBI JJIsl 3aMIKCU CBOMCTB HYJISI U €IMHUIIBI
MIPY YMHOXEHHUHM W JICJICHUU. BBINOJHATH YMHOXEHHE U
JeJICHUE HaTypalbHbIX 4uncen. [IpuMeHATH B3aWMOCBS3b
YMHOXCHUA W JCJIICHUS [UISI HaXOXICHUS HEU3BECTHBIX
KOMIIOHEHTOB JTHX JEHUCTBHUM, i1 CAaMOIIPOBEPKH MPHU
BBINIOJTHCHUN BbIUUCICHUN. [103HAKOMHUTBLCH C TTpUEMaMu
NPUKUAKK W OLCHKKM  IIPOU3BEJACHUA  HECKOJIBKUX
MHOXHUTEJIEH, MPUMEHATh NPUEMBI CAMOKOHTPOJA NIpHU
BBIIIOJIHEHUN  BbluuciieHnd. HaxoauTh  OMIMOKU |
00BsICHATHh UX. PemiaTs TEKCTOBBIE 3a/1aud HA YMHOXKEHHE
U JICJICHUE, AHAJIMU3MPOBATHL U OCMBICIUBATH YCIOBUE
3a7a4i. AHAJIM3UPOBATH YKCIIOBBIE TTOCIEIOBATEILHOCTH,
HAXOJAMTh NPABHJIA UX KOHCTPYUPOBAHUA.

3.3. Ilopsimok neicTBuil B

BBIYHCJIICHUAX

Bouruncasith 3HAYCHUS YHCIIOBBIX BBIPAXKEHUM,
coJiepKalux JEHCTBUS Pa3HBIX CTYMEHEHW, cO CKOOKaMHu U
0e3 ckoOok. OmnepupoBaTb ¢ MaTEeMaTHYCCKUMH
CUMBOJIaMH, JEUCTBYS B COOTBETCTBUU C IpaBUJIaMU
3aMUCA MAaTEMATHYECKUX BbIpaKeHUM. PemaTb TEKCTOBBIC
3a7auu apu(METHICCKUM Crocooom, UCIIOJIB3YS
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Pa3IN4YHbIC 3aBUCHUMOCTH MCKAY BCIMYMHAMH (CKOpOCTB,
BpEM:, PACCTOAHUC, pa60Ta, IMPOU3BOAUTCIIBHOCTL, BPCM:I
n T. I[.): AHAJIU3UPOBATD W OCMBICIMBATL TCKCT 3aJdadu,
OCYHIECTBJIATD CAMOKOHTPOJIb, IIPOBEPsAd OTBET Ha
COOTBCTCTBUC YCJIOBHIO.

3.4. CrerneHp uyncia

OnepupoBarb CUMBOJMYECKON 3aIMChIO CTENEHU YHUCIA,
3aMCHSS MIPOU3BEJICHUE CTENCHBIO u CTEIICHb
MPOU3BEICHUEM. BBIUMCAATH  3HAUYEHUA  CTENEHEN,
3HAYEHMSI YUCIIOBBIX BBIPAXKECHUH, COACPKAIIUX KBAAPATHI
U KyObl HarypaidbHbiX uyucena. IIpumeHsiTh HOpUEMBI
NPUKUIKA W OICHKH KBaJpaToB U KyOOB HATypajdbHBIX
YHCEJI, UCTIOJIB30BATh 3TU MPUEMBI JJII CAMOKOHTPOJIS IIPU
BBITIOJIHCHUN BBIYMCICHUM. AHAJM3HPOBATH HAa OCHOBE
YHCIOBBIX AKCIIEPUMEHTOB 3aKOHOMEPHOCTH B
MOCJICI0OBATEIBLHOCTAX MHU(GP, KOTOPHIMH OKaHYMBAIOTCS
CTEIEeHHU HEOOIBIINX YHCEI.

3.5. 3amaun Ha OBUKEHUE

PemiaTp TEkcTOBBIE 3a7aud apUPMETHUECKUM CIHOCOOOM,
UCIIOJIb3YsI 3aBHUCUMOCTb MEXIY CKOPOCTbIO, BPEMEHEM,
PAcCTOSTHUEM: AHAJM3MPOBATHL M OCMBICIMBATH TEKCT
3a/1a4yd; MOAeJMPOBATh YCJIOBHE C IOMOIIBIO CXEM H
PUCYHKOB; Tmepe(opMyJTUPOBATH YCIOBHE, CTPOUTH
JOTMYECKYI0 LEMOYKY PaCCYyKAeHMH; KPUTHYECKU
OLCHMBATH  TIOJYYCHHBIH  OTBET,  OCYLIECTBJATH
CAMOKOHTPOJIb, IIPOBEPsSIi OTBET HA COOTBETCTBUE
YCIIOBHIO.
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O0630p U KOHTPOJIb

BbIuncJasiTh 3HaU€HUS YMCIOBBIX BhipakeHuil. Ha3biBaTh
KOMITOHEHTHl ~ apU(METUUYECKUX JICUCTBHUM, HAXOAUTH
HEU3BECTHBIE KOMIIOHEHTHI JEUCTBHI. 3amuchIBATH B
OykBeHHOUM (opme CBOWMCTBa apuPpMETHUUYECKUX ACHCTBUM,
CBOMCTBa HYJS U €IMHHULBI MIPHU CIOXCHUU M BBIYUTAHUH,
YMHOXEHUH U© jAencHuH. Haxoautb u  00bACHATH
omudku. Ha3bIiBaTh OCHOBaHHE U TOKAa3aTellb CTEITCHH,
HAXOAUTH KBAJAPATHI U KyObl UMCEN, BBIYMCIAATH 3HAUCHUS
BBIPDAXKEHUN, COJEpKAIIMX CTEIECHU. AHAJIM3MPOBATH
YHICIIOBBIE PABEHCTBA U YHUCJIOBBIE 3aKOHOMEPHOCTH,
NPUMEHATh TOJMCUYCHHBIC 3aKOHOMEPHOCTH B XOJe
pelieHus  3anad. Pemate  TekcTOBBIE  3a1ayH
apu(METUYECKUM CTIOCOOOM.

I'naBa 4. Ucnosib30BaHue
CBOMCTB ACHCTBUI NIPHU

BBIYUCJICHUAX

12

15

4.1. CBOMCTBA CIIOXKEHUS U

YMHOKXCHUA

3anuchIBaTh C TIOMOIIBIO OYKB IEPEMECTHUTEIBHOE H
COUYETATEJIbHOE CBOWCTBA CIIOKEHUS W YMHOXECHHS.
@dopMyJIHpPOBaTh IpaBWiIa NPeoOpa3OBaHUS YHCIOBBIX
BBIPQ)KCHUN HA OCHOBE CBOMCTB CJIOXKEHUS U YMHOKCHHSI.
Hcnoab3oBarh CBOMCTBA JACHUCTBUU Ui T'PYNIIUPOBKHU
ClaraeMblX B CyYMME W MHOXHTEJIEH B IPOU3BEICHUHU,
KOMMEHTHPOBATh CBOM JCHUCTBUS. AHAJU3HPOBATH U
paccykaarb B XOJE HCCJICIOBAHUS  YMCJIOBBIX
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BaKOHOMepHOCTGﬁ.

4.2. PactipenenurenbHOE

CBOMCTBO

OO0cy:kaaThb  BO3MOXXHOCTb ~ BBIUHCJIEHMSI  IUIOILAIH
IPSIMOYTOJIBHUKA, COCTaBJIEHHOTO u3 IBYX
IPsIMOYTOJIBHUKOB, Pa3HBIMH CIIOCOOAMH.

3anuchIBATH C TIOMOINBIO OyKB pachpeaesIuTeNIbHOE
CBOMCTBO  YMHOXECHHS OTHOCHUTEJILHO CIIOXKEHUS
(BbuMTaHusA). @OpMyJIMPOBATH U NPUMEHATH MPABUIO
BBIHECEHUsI OOILETr0 MHOMKUTENS 3a CKOOKM U BBINOJHSATH
o0paTHOE MpeoOpa3zoBaHUE.

YuyacrBoBaTtb B OOCYXJIEHHHM BO3MOXHBIX OIIMOOK B
[HENoYKe  MpeoOpa3oBaHUM  YMCIOBOIO  BBIPAYKEHUS.
Pemiath TekcTOBbIE 3a7aud apu(PMETUUECKHUM CIOCOOOM,
npeiaraTh pa3Hble CocoObl pelIeHuUS.

4.3. 3agayu Ha YyacTu

AHAJIM3UPOBATL U  OCMBICJIMBATHL TEKCT  3aJayH,
nepedopmMyIHpPoOBaATH yCIIOBHE, U3BJIEKATH
HeoOXxoauMyro uH(popmaluioo. MoaeaupoBaTh YCIOBHE
3a/1auu, UCTIOJIB3Ys peabHbIC MPEAMETHI U PUCYHKH.
Pacno3naBath 3agaunm Ha dYacTu. Pemarh 3amaum 1o
NPEIJIOKCHHOMY  IIaHy, IUIAHMPOBATh XOJ PEIICHUS
3amaun. OueHuBATh TOJYYCHHBIH OTBET, OCYIIECTBJSTH
CAMOKOHTPOJIb, TIPOBEPSII OTBET HA COOTBETCTBHUE
ycnoBuio. [IlpuMeHsiTh HOBBIE CITOCOOBI

pacCyKIeHHs K  pEHIEHUI0  3a/Jad,  OTPa)karolux
KU3HCHHBIC CUTYAIIHH.

4.4. 3anauu Ha ypaBHUBAHUE

AHAJIM3UPOBATh H  OCMBICJMBATL TEKCT  3aJayw,
nepegopmMyIMpoBaTh YCIJIOBHE, H3BJIEKATh
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HeoOxonumyto uHpopmanuioo. MoaeaupoBaTh yCIOBHE
3a/1auu, UCTOJIb3Ys pealbHbIC MPEAMETHI U PUCYHKH.
Pacno3naBarth 337auu Ha ypaBHUBaHue. Pemath 3amgauu
0 TNPEIJIOKEHHOMY IUIaHy, MJIAHMPOBATH XOJ PEIICHUs
3anauyn. OueHUBaTh MOJYYEHHBIH OTBET, OCYLIECTBJIATH
CAMOKOHTPOJIb, TIIPOBEPsii OTBET HA COOTBETCTBUE
yciioBuo. IIpuMeHsiTb HOBBIE CIOCOOBI pacCyXACHHS K
pPELIEeHUIO 3a/1a4, OTPAXKAIOUIUX KU3HEHHbIE CUTYAIUH.

O030p U KOHTPOJIb

I'pynnupoBatrh cnaraeMble B CyMM€ M MHOXHUTEIM B
npou3BeicHUU. PackpbIiBaTh CKOOKM B IPOU3BEACHUU U
BBIHOCUTh B CYMME€ OOIIMI MHOXHUTEIb 3a CKOOKHU.
IIpumeHnsaThr pa3zHOOOpa3Hble MNPUEMBI paAlMOHATU3ANUN
BBIYUCJICHUW, 3allUChiBas COOTBETCTBYIOIIYIO ILIEMIOYKY
paBeHCcTB. PemaThb 3a71aun Ha YacTH, HA YpaBHUBAHMUE.

I'maBa 5. Yriasl n

MHOI'OYIOJIbHHKHA

11

5.1. Kak 0003Ha4aoT 1

CPaBHUBAIOT YIJIbI

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX U MOJEINSX YTJIbI.
Pacno3zHaBarh mpsMOW, pa3BEPHYTHIM, OCTPBIM, TYNOU
yrabel. M300paxkatrh yrisl OT PYKM M C HCHOJIB30BAHUEM
YEPTEKHBIX UHCTPYMEHTOB Ha HEJIMHOBAHHOW M KJIETYaTOU
Oymare, MOJIeJTUPOBATH U3 OyMaru M JPyrux MaTepuasoB.
Pacno3HaBaTh, MO1€JTHPOBATh OMCCEKTPUCY yIJIa.

5.2. I3amepenue yrios

Pacno3HaBaTh Ha ueprexax, PHUCYHKaXx MW MOJEIIX
npsIMbIE, OCTpPBIE, TYIIbIE U Pa3BEPHYTHIE yribl. U3MepATh
C TOMOIIBIK TPAHCHOPTUPA U CPABHUBATH BEJIUYUHBI
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yraoB. CTPOUTH YIibl 33JJaHHOW BETUYHMHBI C TOMOUIBIO
TpaHcnoptupa. Pemarb 3amayn  Ha  HaXOXJACHHUE
I'paJlyCHOM MEpHhI YTJIOB.

5.3. JlomaHble U MHOTOYTOJIbHUKU

Pacno3HaBaTh MHOTOYTOJIBHUKHA Ha YEpTekKaX, pUCYHKaX,
HAaXOJWTh HUX  AaHAJIOTKM B  OKPYXKAIOIIEM  MHUPE.
MoaenupoBaTb MHOTOYTOJIBHUKHM, HCHOJB3Yysl Oymary,
MPOBOJIOKY M T. ., H300paskaTh HA HEJIMHOBAHHOU U
kjeryaTor Oymare. U3MepsiTh JUIMHBI CTOPOH M BETUYHHBI
yIJIOB  MHOroyrojibHukoB.  IlpoBoauTh  1uUaroHanu
MHOTOYTOJIbHUKOB. M Cmo/ib30BaTh  TEPMHUHOJIOTHIO,
CBSI3aHHYIO ¢ MHoroyrojbHukamu. KoHcTpynpoBath
QJITOPUTM BOCHPOU3BEJCHUS PUCYHKOB, ITOCTPOEHHBIX W3
MHOTOYTOJIbHUKOB, CTPOUTDH no AJIrOpuTMYy,
OCYILIECTBJATH CAMOKOHTPOJIb, IIPOBEPSISi COOTBETCTBHUE
MOJIYYEHHOTO  HW300paKeHHUs  3aJI]aHHOMY  PHUCYHKY.
BbIuncjasitb nepuMeTpbl MHOTOYTOJIbHUKOB.

O030p U KOHTPOJIb

MojaenupoBatb MHOTOYTOJIbHUKH, HCMOJB3Yysl Oymary,
MPOBOJIOKY M T. ., H300paskaTh Ha HEJIMHOBAHHOU U
Kieryarol Oymare. Pacmo3dHaBaTh TIpsiIMbIe, OCTpBIE,
TYIBIE YTJIBl MHOTOYTOJIbHUKOB. I3MepATH JJIMHBI CTOPOH
U BEJIUYMHBI YIJIOB MHOTOYroJbHUKOB. M300pakars

MHOTOYroJIbHUKH.  Pa30uBaThb  MHOTOYTOJBHHUK  H
COCTABJIATH MHOTOYTOJIBHUK u3 3aJJaHHBIX
MHOTOYTOJIbHUKOB. Omnpeaessitb 4YHMCJI0 JUAroHajieu
MHOT'OYTOJIbHUKA. HUcnoab3oBarh TEPMHHOJIOTHIO,

CBSI3aHHYI0 € MHoroyrojbHHKkamu. KoHCTpynmpoBaTh
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AJITOPUTM BOCIIPOU3BENICHUS PUCYHKOB, MOCTPOCHHBIX W3
MHOTOYTOJIbHUKOB, CTPOMTH no aJIrOpPUTMY,
OCYIIECTBJIATh CAMOKOHTPOJIb, NPOBEPsii COOTBETCTBUE
MOJIYYEHHOTO  HM300pa)K€Husi  3aJlaHHOMY  PHUCYHKY.
BeiaBurarb rumore3bl O CBOMCTBAX MHOTOYTOJIbBHUKOB H
000CHOBBIBATH uX. Bbruncasrb IEPUMETPHI
MHOTOYTOJIbHUKOB.

I'naBa 6. leanmocTs yuces

15

17

6.1. Jlenurenu u KpaTHbIE

D®opMyIMPOBATh OINPEACICHUS TMOHATUN «JIECTUTENbY U
«KpaTHOE» 4YHcla, ynorpedasars ux B peuud. Haxoaurs
JIEIUTENIM U KPaTHbIE TAHHBIX YUCEN, HAUOONbIINNA 00N
JENUTENIb U HAaWMEHbIIee OOIIee KpaTHOE JABYX YHCE,
HCIO0JIb30BATh COOTBETCTBYIOILINE 0003HaYEHUS.
AHAJIM3UPOBATH DPsbl  KpaTHbIX. PemiaTb TEKCTOBBIE
3a/1a4y, CBA3aHHbBIE C JEIMMOCTBIO YHCET.

6.2. [IpocTeie U cocTaBHBIC UKCTa

DopMyJTHPOBATH OINPEJEICHUS] MPOCTOTO0 M COCTABHOTO
YHuclia, WUIIOCTPUPOBATh MX TMpuUMepamMu. BbINOJHATH
pa3ioKEHHEe  4YHucia  HAa  MPOCThIE  MHOYKUTEIIU.
Hcnmonb30BaTh MaTeMAaTHYECKYIHO) TEPMHHOJIOTHIO IS
00BsCHEHMsI, BEpHO WM HEBEPHO yTBepkaeHue. Haxoaurts
OpOCThIE YHUCJIAa C IMOMOIIBI «peliera IpaTocheHay.
BbISICHATD, SABJISICTCA ~ JIM  YHUCIIO COCTaBHBIM.
Hcnonb30BaTh B X0JI€ PEIICHUS 3a7a4 TaOJIMIy TPOCTHIX
YHUCel.

6.3. CBoiicTBa JETMMOCTH

@®opMyJUPOBATHh CBOMCTBA JICIMMOCTA CYMMBbI U
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IPOU3BEICHUS, paccyxaarhb, oOparasich K
coOoTBeTCTBYIOIUM (opmynupoBkam. KoHcTpynpoBaTth
MAaTEMaTUYECKUE YTBEPXKACHUS C TIOMOIIBIO  CBS3KHU
«ECIH..., TO...». Ucmoab30BaTh TEPMUH «KOHTPIIPUMEDPH,
onpoBepratb yTBEpXKJICHHE OOIIEro xapakrepa C
OMOIIBIO KOHTPIIPUMEDA.

6.4. IIpusnak nenumocTu

DopMyJIHPOBATH IPU3HAKK JEIUMOCTH HA 2, Ha 5, Ha 10,
Ha 3, Ha 9. IIpuBOAUTH NIPUMEPHI YHCEIN, AEIAIIUXCSI U HE
JEJSIINXCA Ha KaKoe-TM0O M3 YKa3aHHBIX YHCEll, AaBaTh

pa3BEPHYTHIE MOSICHEHMS. Koncrpyuposathb
MaTeMaTUYECKUE YTBEPXKACHUSA C IIOMOIIBIO  CBA3KHU
«EClH..., TO...». IIpMMEHATh NPU3HAKU JEIUMOCTU B
pacCyXICHUsAX. Jloxa3pIBaTh 51 onpoBeprarpb
YTBEPKIACHHUS.

6.5. JleneHue ¢ ocTaTKOM

BbInoJaHaTh ACJICHUC C  OCTATKOM IIpH  PCHICHHUHA
TCKCTOBLIX 3aga4 W HHTEPHPETHPOBATH OTBET B

COOTBETCTBUU c MOCTABJICHHBIM BOIIPOCOM.
KanaccudpuumnpoBars HaTypasnbHbIE YKCIA O OCTATKAM OT
JETICHUS.

O030p U KOHTPOJIb

IIpuMeHsITL  TOHATHSA, CBA3aHHBIE C  JICJIUMOCTBIO
HaTypajJbHbIX uncen. HMcemoab3oBaTh  CBOMCTBA U
npu3Haku geauMoctd. OnpoBeprarb ¢ MOMOUIBIO
KOHTPIPUMEPOB  YTBEPKICHUA O JCIUMOCTH YHUCEIL
Pemiate 3a1aun Ha JEJIE€HUE C OCTATKOM.
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I'naa 7. TpeyrojibHUKHU 1
YeTHIPEXYTOJIbHUKH

10

13

7.1. TpeyroabHUKHU U UX BUIBI

Pacno3HaBaTh TPEYroJbHUKM Ha 4YepTEXKaxX M PUCYHKaX,
OPUBOJAUTH  MPHUMEPHl  AHAJIOTOB  3TUX  ¢Quryp B
okpyxaromeM Mupe. M300pakaTs TPEyrolbHUKNA OT PyKU
U C WCHOJIb30BAHMEM YEpPTEKHBIX HMHCTPYMEHTOB, Ha
HEJIMHOBAaHHOW M KJIeT4aTol OyMmare; MOJeJHpOBATH,
UCHONB3ysl Oymary, mpoBojioky u T. A. HcciaenoBarb
CBOWMCTBA  TPEYIOJBbHUKOB  IYyTEM  DKCIIEPUMEHTA,
HAOJIIOICHUS], U3MEPEHUSI, MOJICIIUPOBAHUS, B TOM YHCIIE C
VICIIOJIb30BAHUEM KOMIIBIOTEPHBIX Iporpamm. MsmepsTs
JUIMHBI ~ CTOPOH, BEJIWYUHBI  YIJIOB  TPEYTOJIbHUKOB.
KuaccupuumpoBars TpEeyroJbHUKM IO yIVIaM, 10
CTOPOHAM. PacnoznaBarsp paBHOOEPEHHBIE U
PaBHOCTOPOHHUE TPEYTOJIbHUKHU. HUcnoas3oBarb
TEPMUHOJIOTMIO,  CBA3AHHYIO C  TPEYrOJIbHUKAMMU.
BbigBUraTh runore3bl O CBOICTBaX paBHOOEIPEHHBIX,
PAaBHOCTOPOHHUX TPEYTOJIbHUKOB, 00OCHOBBIBATH HX.
OO0BbsSICHATH Ha MpUMEPAX, ONMPOBEPrarb C IOMOUIBIO
KOHTPIIPUMEPOB YTBEPKIACHUS 0 CBOMCTBax
TpeyroiapbHUKOB. HaxoauTh nepuMeTp TpeyroJbHUKOB, B
TOM  YHUCJI€ BBINOJHSAA  HEOOXOJUMBIE  W3MEpPEHHUS.
KoHcTpynpoBaTh OpHAMEHTHI M MapKEThI, U300paxas hx
OT PYKH, C IOMOIIBIO HHCTPYMEHTOB.

7.2. [IpsMOyTOJIbHUKHN

Pacno3naBath MpPSAMOYTOJIBHUKM HAa  4YepTeXax U
pPUCYHKAX, NPUBOJIUTH MIPUMEPHI aHaJIOTOB
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IPSIMOYTOJIbHUKOB B OKpYXKaloleM MUDE.
dopmyaMpoBaTh ornpeeIeHus NpsIMOYTOJIbHUKA,
kBajiparta. M300paxkath OPSAMOYrOJbHUKH OT PYKHA Ha
HEJIMHOBAaHHOW M KJIETYaToil Oymare, CTPOMTH, UCIIOIb3Ys
YepTEKHbIE MHCTPYMEHTHI, MO 33JaHHBIM JIJIMHAM CTOPOH,;
MO/1eJIMPOBaTh, WCIIONB3ys Oymary, MpOBOJIOKY W T. .
Haxoauth mnepuMeTrp NpsSIMOYTOJIBLHUKOB, B TOM YHCIIE
BBITIOJIHSSE ~ HeoOxonumbie  u3Mepenus. HMcesienoBaTh
CBOMCTBA  MNPSIMOYTOJIBHUKOB  MYTEM  DKCIIEPUMEHTA,
HaOII0/IeHUsI, U3MepeHusi, MojieaupoBanus. CpaBHMBATH
CBOMCTBA KBajJjpaTa M MPSAMOYTOJIbHUKAa OOIIero BHA.
BeiaBuratb rumore3bl O CBOWMCTBax NPSMOYTOJBHHUKA,
o0ocHOBbIBaTHL uX. QOOBICHATH Ha  MpPUMEpaXx,
OINPOBEPraTh C MOMOIIBID KOHTPIPUMEPOB YTBEPKIACHUS
0 CBOMCTBAX MPSMOYTOJIbHUKOB.

7.3. PaBeHnctBoO uryp

Pacno3HaBaTh paBHble (QUTYpBI, NPOBEPATH PABEHCTBO
¢uryp HanoxeHueM. MWM300paxkatb paBHbIE (QUIYPBHIL.
Pa3ouBaTh (Qurypsl Ha paBHbIE YacCTH, CKJAAbIBATh U3
paBHbIX yacted. (OOOCHOBBIBATb, OOBICHATH Ha
IpuMepax, ONMPOBEPrarb ¢ MOMOIIBI KOHTPIPHUMEPOB
YTBEPXKIECHUS O paBeHCTBE (uryp. PopmyaupoBaTh
IIPU3HAKHA PABEHCTBA OTPE3KOB, YIJIOB, MPAMOYTOJILHUKOB,
oKpyxkHOCTe. KOHCTpyHMpOBaTh OpHAMEHTHI M MAPKETHI,
n300paxasi X OT PYKH, C IOMOIIIbIO HHCTPYMEHTOB,

7.4. [1nomanb NpsiMOYroJIbHUKA

BerumcasaTh 1onm@aayM KBaapaTtoB, NPSMOYTOJIBHUKOB I10
COOTBETCTBYHOIIUM IIpaBuIaM 51 dbopmynam.

46




MopaeanpoBarb GuUrypbsl 3aJlaHHON IUIOIIAJU, (QUTYPHI,
paBHble 1O Iomand. MoaeaupoBaTb  €IUHHUIIBI
U3MEPEHUs1 IUIomaau. BeIpamxarb OJHU  €IMHUIBI
U3MEPEHUS IUIOLIAN Yepe3 aApyrue. BolOMparb eIHMHUIBI
U3MEPEHUS IUIONIAAM B 3aBUCHUMOCTH OT CHUTYallUH.
BbINOJHATH NPAKTHKO-OPUEHTHPOBAHHBbIE 3aJaHUSl Ha
HaxXOXJEHUE IUIomaaei. BuluuceasTs 1iomaaun ¢uryp,
COCTaBJICHHBIX W3  IPAMOYTrOJpHHUKOB.  Haxoaurts
npuOIMKEHHOE 3HAUCHHE TUIoaau Guryp, pa3ouBasi ux Ha
eAMHUYHbIEe KBaapaThl. CpaBHMBATh (PUIYpHI MO IUIOMIAIN
u nepumerpy. Pemars, 3amaun  Ha  HaAXOXKICHHE
NEPUMETPOB U IUIOLIAJEH KBAaJPAaTOB U MPSIMOYTOJIbHUKOB.
BoigeasiTh B yCIOBHUM 337]a4M JIaHHBIE, HEOOXOIUMBIE IS
e€¢  pelueHus, CTPOUTHb  JIOTMYECKYIO  LEMOYKY
pacCyXJI€HUN, COMOCTABJATHL IIOJYYEHHBIA PE3YJbTAT C
YCJIOBHEM 3aJa4H.

O030p U KOHTPOJIb

Pacno3HaBaTh  TpPEYTrOJIbHUKH, MPSIMOYTOJIbHUKA Ha
YyepTekax M PUCYHKAX, ONpeNesiTb BUJ TPEYrOJbHUKOB.
HN3o00paxkarh  TPEYroNbHUKH,  NPSIMOYTOJBHUKH  C
NOMOILBIO UHCTPYMEHTOB U OT pyku. HaxoauTes nepumerp
TPEYroJIbHUKOB, IPSIMOYTOJIbHUKOB. BBIYMCISATH TI0MIAAN
KBaJIpaTOB M MpPSAMOYroJIbHUKOB. Pemars 3amaun Ha
HaXOXJEHUE TMEepUMETPOB M IUIOIIAJed KBaApaToB U
PAMOYTOJILHUKOB. HUccaenoBarp CBOWCTBA
TPEYTOJIbHUKOB, MPSIMOYTOJBHUKOB MYTEM 3KCIEPUMEHTA,
HaOJII0JICHUS, U3MEPEHHUs, MOJIEJIMPOBAHUS, B TOM YHCIIE C
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UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX porpamm.
dopmyaMpoBaTh YTBEPKICHUS 0 CBOMCTBax
TPEYrOJIbHUKOB, MPSIMOYTOJbHUKOB, paBHBIX  (uryp.
O00cHOBBIBATH, 00BACHATH Ha NIPUMEPAX, ONMPOBEPraTh
C TMOMOIIBI0O KOHTPHPHUMEPOB YTBEPKACHUS O CBOMCTBaX
TPEYTrOJbLHUKOB, TMPSIMOYTOJIbHUKOB, pPaBHbIX  (Quryp.

KOHCprHpOBaTb AJITOPUTM BOCITPOMU3BCACHUA
PUCYHKOB, IMOCTPOCHHBIX nus3 TPCYIrOJIbHUKOB,
MpsAMOYTOJIbHUKOB, CTPOHUTDH o aJIropuTmy,

OCYHIECTBJIATh CAMOKOHTPOJIb, IPOBEPSii COOTBETCTBUE
NOJIyYEHHOTO  M300pa)k€Hus  3aJJaHHOMY  PHUCYHKY.
KoncTpyupoBaTe OpHaMEHTBl W MApKETHl C IOMOIIBIO
MHCTPYMEHTOB U OT PYKH.

I'masa 8. Ipoou 18 21
8.1. lonmu 2 2 MogaeanpoBath B rpaduueckoi, mpeaAMETHONU GopMe 101U
U pobu. PemiaTh TEKCTOBBIC 33/1aUd C OMOPOM HA CMBICI
TOHSTHS JOJIH.
8.2. Uto Takoe apodn 3 4 Omnepuposatb c MaTeMaTU4eCKUMU CUMBOJIAMH:
3alMMCbIBATh JIOJIM B BHJIC OOBIKHOBCHHOM JpOOH, YMTATh
npobu.  HaspiBaThL  yHCIUTETs W 3HAMEHATENb

OOBIKHOBEHHOW NIpoOH, O00BSICHATH WX COACPKATECIbHBIM
cMpicii.  OTMeuyaTh Jpo0OM  TOYKAMH  KOOPAMHATHOM
IpsIMOii, onpeaesiTb KOOPAUHATHI TOUEK, OTMEYEHHBIX Ha
KOOpAMHATHOM mnpsMou. Pemiarb TEKCTOBBIE 3aJadyul C
onopoit Ha cMbIcT OHATHUS Apoou. IlpumensiTh 1pobu ais
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BBIPpAKCHHUA CAUHUI U3MCPCHUA NJIWHBI, MAaCCbhbl, BPCMCHH B
Ooiece KPYIIHBIX CAMHHUIAaX

8.3. OCHOBHOE CBOMCTBO JApOOH

®opMyIMpPOBaTHL  OCHOBHOE  CBOWCTBO  JpoOM U
3anMcbIBATh €r0 C MoMollplo OykB. MoaeaupoBaTth B
rpadgudeckoit GopMe 1 ¢ TOMOIIBIO KOOPIAUHATHON MPSIMON
OTHOIIIEHHE paBeHCTBa JpobOeil. IIpuMeHSITh OCHOBHOE
CBOMCTBO JIpoOu Kk mpeoOpaszoBaHuto napodeit. Haxoauth
OIMOKYU MPU COKpAUIEHUU ApOoOed WU MPUBEACHUU UX K
HOBOMY 3HAMEHATEII0 U 00bACHATH HNX. AHAJTHU3UPOBATH
1 (opMyJHpPOBaTHh 3aKOHOMEPHOCTH, CBSI3aHHBIE C
OOBIKHOBEHHbIMU  ApoOsimu.  [Ipumensitb  apobu u
OCHOBHO€ CBOMCTBO JpoOM TpU BBIPAKEHUU EIUHUIL
U3MEpPEHUsS BEJIWYMH B Oojiee KPYMHBIX €IMHMIIAX.
IlpuMeHATh, TPU3HAKK JIETUMOCTH Il COKpAIlCHUS
npobeit. Jloka3piBaTh BO3MOXKHOCTH COKpAILIEHUS JPOOH C
OINIOPOU Ha MPU3HAKU JEIIUMOCTH.

8.4. IlpuBencuue npo0eit

00111eMy 3HAMEHATEITIO

IIpyMeHsITL PacCMOTPEHHBIE AJTOPUTMbI TIPUBEICHUS
apobeli K  HaMMEeHbllleMy  O0lleMy  3HaMEHAaTello;
pacmo3HaBaTh Cily4au, B KOTOPBIX IPUMEHSETCSA TOT WIH
MHOU M3 pa300paHHBIX aITOPUTMOB.

8.5. CpaBHeHnue apobeit

MopaeaupoBarp € IIOMOLIBKO KOOPAWHATHOM MPSIMOU
OTHOIIEHUSI «OOJBIIIEe» M «MEHBIIEY» JUIsi OOBIKHOBEHHBIX
npobeii. CpaBHMBATHL IpOOW C PaBHBIMU 3HAMEHATEIISIMH.
IlpumMeHsThL pa3nuuHble TPUEMBI CpaBHEHUS JpoOeh ¢
pa3HBIMH  3HAMEHATESIMU,  BBIOWpas HauOoJee
MOAXOMSIMA NPUEM B 3aBUCUMOCTH OT KOHKPETHOU
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CUTyalumu. Haxozme CITOCOOBI pCUICHUA 3ajJa4,
CBA3AaHHBIX C YIIOPAJOYHNBAHUCM U CPABHCHHUCM I[pO6€I>i.

8.6. HatypanbHble uncia u qpoou

MoaenupoBatbs B rpaduueckol U MpeaMeTHOH ¢opme
CYIIIECTBOBAHKME YACTHOTO IS JIFOOBIX TBYX HATypalbHBIX
YHUCEIL. OnepupoBarhb CUMBOJIbHBIMH  (hOpMaMu:
3alMCbIBATh PE3YJbTAT JEICHUS HATypPaJIbHBIX YHCEN B
BUJI€ JIpoOM, MPeaCcTaBJATL HATypajbHbIE 4YHUCIa
OOBIKHOBEHHBbIMU JApo0siMu. Pemarb TEKCTOBBIC 3a7ayH,
CBSI3aHHBIC C JICJIEHUEM HATYpPAJIbHBIX YHCEJ, B TOM YHUCIIE
3a1a4M U3 PEAIbHON IPAKTHKHU.

O0630p U KOHTPOJIb

MogeanpoBarb, B Tpaduyueckoil, NpeIMeTHON ¢opme
IIOHATUS W CBOWCTBA, CBSI3aHHbBIE C  IOHATUEM
OOBIKHOBEHHOM  npoOu. 3amuchiBaTh U YHUTATh
O0ObIKHOBEHHBIE Ap0oOu. COOTHOCHTH JIpOOM U TOYKH Ha
KoopauHatHOM — mpsimoii.  I[IpeoGpa3zoBbiBaTh  n1podu,
cpaBHMBaTb W  ynopsgouuBaTth ux. IIpoBoauTtsn
HECJIO)KHBIE HMCCJIE[IOBAHMS, CBSI3aHHBIE CO CBOWCTBAMU
JPOOHBIX YKCEJI, OMUPACh HA YUCJIOBBIC SKCIIEPUMEHTHI.

I'naBa 9. J/leiicTBus C

APOOSMU

34

38

9.1. Cnoxxeuue 1 BIYUTAHHE

npo0eit

MoaenupoBaTh CIOXEHHE W BBIYUTAHHE JPoOCH C
IIOMOIIBKD  PUCYHKOB, cxeM. @opmyaupoBatb U
3alMUCBHIBATHL C TIOMOINBI0O OyKB TIpaBWjIa CIOXKCHHUS H
BBIYUTAHUS JApoOEH C OJAMHAKOBBIMH 3HAMEHATEIISIMHU.
BbINOJIHATL CIOKEHHWE W BBIUMTAHHE Jpobei ¢
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OJIMHAKOBBIMM M C Pa3HbIMH 3HAMEHATEJSIMU, UCIOIb3YS
HaBBIKK TpeoOpazoBaHus apoOeii. IIpuMeHsiTHL CBOMCTBA
CIOKEHMS JUI1 palMOHAIW3alMu BbIUKMCICHUN. Pemarh
TEKCTOBBIE 33]1a4M, COJIep>Kalue APOOHbIC JaHHbBIE.

9.2. CmemanHubIe 1pobu

OO0bsicHsATH NOpUEM  BBIACICHHUS LEJIOM 4YacTu W3
HENpaBUWIbHOW ApOOM, MPEACTABICHHUS CMEIIAHHON Ipo0u
B BUJIC HEIPABWIBHOW M BBINOJHATH COOTBETCTBYIOIIME
3aIHUCH.

9.3. CnoxxeHue U BBIYUTAHUE

CMELIaHHBIX ApoOeit

BbINOJIHATH CI0KEHUE U BEIYMTAHUE CMEIIAHHBIX IPOOEi.
KommenTupoBath xoa BbuMcicHus. Mcnmoab3oBaTh
IpUEMBI TPOBEPKH pe3yiibTara BeruuciicHus. UccienoBarb
YHCJIOBBIC 3aKOHOMEPHOCTH.

9.4. YMHOXeHue npooeit

®opMyJIMpoBaTh U 3alUCbIBAaTh C IOMOIIBIO OYKB
IPaBWJIO YMHOXEHUS JApoOed. BBINOJIHATH YMHOXEHUE
npo0el, yMHOKE€HHE OpoOM Ha HATypaJlbHOE YHUCIIO U Ha
CMEUIaHHYI0 Jp0o0b. BBIYMCAATH 3HAYEHUS YHCIIOBBIX
BBIPOKEHUN, COAEpX AIMX ApOOH; NMPUMEHSITh CBOMCTBA
YMHOXKEHHSI Ui paludOHAIM3alMUd  BBIYMCIICHHI.
IIpoBOAUTH HECIOXHBIE HCCIEAOBAHMS, CBSI3aHHBIE CO
CBOMCTBaMM JpPOOHBIX YHCEN, ONUPAsCh HAa YHUCIOBbHIE
JKCIIEpUMEHTHI. PemiaTe TEKCTOBBIE 3a7a4d, COJEpKAILNE
IpOoOHbIE  JlaHHBIE, OCYLIEeCTBJATH CAMOKOHTPOJIb,
IPOBEPsIsl OTBET HA COOTBETCTBUE YCIOBUIO.

9.5. Jlenenue apobeit

@opMyaMpoBaTh ¥ 3aNUCLIBATHL C TOMOIIBI0 OYKB
CBOMCTBO B3aWMHO OOpaTHBIX JpOOEH, MPaBUIO JEICHUS
npobOeii. BuInoJiHATHL nenenue apo0ei, aenenue Apoou Ha
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HaTypaJIbHOE 4YHCIO M HAoOOpOT, JejeHue IapoOu Ha
CMEIIIaHHYI0 Jpo0b U Hao00poT. Mcnmoab30BaTh NPUEMBI
MPOBEPKU PE3YJIbTaTa BBIYMCICHUS. BBINOJHATH pa3HbIC
JNEUCTBUSL C  JpOOSIMA TIPU  BBIYMCICHUM  3HAYCHUS
BBIPAKECHUS, COJIEPKAIIETO HECKOJIBKO neicTBUi. Pemars
TEKCTOBBIC 3a/layd, coJepkalme OpoOHBIE JaHHBIC,
HHTEPIPETHPOBATh OTBET 33Ja4yd B COOTBETCTBUM C
MTOCTABJIEHHBIM BOITPOCOM.

9.6. Haxoxmenne 4acTu 1eJIoro U

Oeaoro 1mo €ro 4aCtu

MoaeaupoBaTh yCIOBHE TEKCTOBOM 3aJayd C IOMOIIBIO
PUCYHKA, CTPOMTb JIOTMYECKYIO ILIETOYKY PpacCyKICHHI.
YcTranaBaMBaTh COOTBETCTBHE MEXIy MaTeMaTHUYECKUM
BBIPQXEHHUEM M €ro TEKCTOBBIM omnucaHueM. Pemarb
3a/layd Ha HAXOXKJIECHHE YacTH LEJOro M LEJOro IO €ro
4yacTH, ONUPAsCh HAa CMBICH MOHATUSA JApoOuM OO Ha
oOumit  mpuém:  yMHOXXKEHHME WM  JIeJIeHHEe  Ha
COOTBETCTBYIOIIYIO IPOOb.

BocnponzBoauthb PacCMOTpPEHHBIE CIOCOOBI
paccyxaeHnid. OcymecTBIsATh CAMOKOHTPOJIb, ITPOBEPSS
OTBET Ha COOTBETCTBUE YCIIOBHIO.

9.7. 3amaun Ha COBMECTHYIO

pabory

Pemath 3amaun Ha coBMecTHYI paboty. McmoJib30BaTh
npuéM pelIeHus 3ajJad Ha COBMECTHYIO pa0oTy JuIs
pelIeHus 3a71a49 Ha JIBkeHUe. Pacmo3HaBaTh 3amaqu, Jis
pEIICHUsT KOTOPBIX NMPUMEHUM TPHEM pElIeHHUS 3a1ad Ha
COBMECTHYIO paboTy.

O0630p 1 KOHTPOJTb

Boeruncasatb 3HAYCHUs YUCIOBBIX BBIPAKECHUU,
COJIEpKAIUX TpoOH. IIpumeHsATH CBOMCTBA
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apuMETHYECKNX  ACHCTBHM  JJI1  pallMOHAIM3alNH
BbIUHCIICHUN. PemiaTh TEKCTOBBIE 3ajauyu, COACPIKAIIME
npoOHbIe nanHble. Ucmob30BaTh NMpuéMbl pelieHus 3a1a4y
Ha HaXO0>KJIEHUE YaCTH IIEJIOr0 U I1€JIOTO IO €ro YacTH.

I'maBa 10. MHOrorpanHuKu

10

14

10.1. T'eomeTprueckue Tena U ux

U300paKeHne

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX, B OKPYXKalolleM
MHUpE MHOTOTPaHHUKH. Yuratb MPOECKIMOHHBIE
U300pKEHUS TPOCTPAHCTBEHHBIX TEJI: pPaclo3HaBaTh
BUJIUMBbIE W HEBUJIUMBIE pPEOpa, TpaHH, BEPIIUHBI.
KonupoBarb  MHOTOrpaHHUKH, H300paX€HHbIE  Ha
KjeTyaTod Oymare, OCyIIEeCTBJATH CAMOKOHTPOJIb,
IpOBEPsiE  COOTBETCTBUE  MOJYYEHHOTO  H300pa)KEHUs
3agaHHOMYy. MoaeMpoBaTh MHOTOTPAHHUKH, HCTIOJIB3YSI
Oymary, IUIaCTWJIMH, TPOBOJIOKY u T.A. HccienoBarh
CBOWCTBA MHOTOIPAaHHUKOB, HCHOJIb3Ysl 3KCIEPUMEHT,
HaOJIIO/ICHUE, W3MEpPEeHue, MojienupoBanre. ONUCHIBATH
170'¢ CBOMCTBa, UCIIOJIB3YS COOTBETCTBYIOIILYIO
TepMUHOJIOTHIO. CPpaBHMBATH MHOTOTPAHHUKU T10 YUCTY U
B3aMMHOMY PacCIOJIOKEHHIO TpaHeid, poep, BEPIIHH.

10.2. [Napannenenunen

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX, B OKPYXKaroIEM
MUpe mapajuienenunen W nupamuny.  HasbiBaTh
nupamuabl. KonupoBaTes napamienenuneasl U MUpaMUIbL,
U300paKEHHbIE Ha KIEeT4yaTol Oymare, OCYyIIeCTBJIATH
CAMOKOHTPOJIb, TPOBEPSisi COOTBETCTBUE MOJIYYEHHOTO
n300pakeHus 3ajaHHoMy. MoaeJnpoBaThb, HCHOIb3YS
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OyMmary, IJIAaCTWJIMH, MPOBOJIOKY W T. A. Onpeneasith
B3aMMHOE  pAaCIMOJIOXKEHUE TrpaHei, pébep, BEpIIMH
napaiiesienurnena. Haxoautsb U3MEpPEHUS
napajijiesienunena. UccaenoBarp CBOMCTBa
napajuieienune1a U MUPaMuJIbl, UCIOJIb3Yys IKCIIEPUMEHT,
HaOJIOICHUE, H3MEpEeHue, MojenupoBaHue. ONUCHIBATH
ux CBOIICTBA, UCIIOJIBb3YS COOTBETCTBYIOIILYIO
TepMUHOJIOTHIO.  DOpPMYJIMPOBAaTHL  YTBEPKIEHUA O
CBOMCTBax Mapajuiefienuieaa, nupamMujbl, ONpoBeprarTb
YTBEPKJICHHUS C TOMOIIIbIO KOHTPIIPUMEPOB.

10.3. O6bEM napasnenenurneia

MopenupoBath napajuleienune/ bl U3 eIMHUYHBIX KyOOB,
HOJICUMTHIBATh YHUCIO KyOOB. BbluMCAATHL 00BEMBI
napajuleJienunesoB, KyOOB 1O  COOTBETCTBYIOLIUM
npaBwiaM u  Qopmyiam. MopaeaupoBaTtb  €IUHUIIBI
u3MepeHust 00béma.  BbIpaxkaTh  OOHM  €OUHMIIBI
u3MepeHust o0béma uepe3 Apyrue. BuiOmparTh equHUIIBI
u3MepeHus oObEéMa B  3aBUCHUMOCTH OT CHUTYalUH.
BbINOJHATh NMPAaKTUKO-OPHEHTHPOBAHHbIC 3aJaHMS Ha
HaxoXJeHue OOBEMOB OOBEKTOB, HUMEKMUX (HopMy
napaenenunena. Pemars 3amadyd  Ha  HaXO0XJEHUE
00bEMOB  TapajuiesienuneoB. BbpIYHCAATH  00BEMBI
MHOTOI'PAaHHUKOB, COCTABJICHHBIX U3 NapaJlIeJICIUIE/IOB.

10.4. Tlupamua

Pacno3naBatre pa3BépTku  KyOa, mapaljieNenurena,
nupamuapl. M300pakats pa3BEPTKH KyOa Ha KIeT4aTOU
Oymare. MoaeaupoBaTh TMapauieienune, TupaMuaIy u3
pa3Béprok. UccenoBarb pa3BépTku KyOa, 0COOEHHOCTH
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PaCIIONIOKCHUA OTACIBHBIX eé lL’:ICTGI\/'I, HCIIOJIB3YA
OKCIICPUMCHT, Ha6JIIOI[CHHe, HU3MCPCHUC, MOACIMPOBAHHC.
OnuchIBaTh UX CBOMCTRBA.

O030p 1 KOHTPOJIb

Pacno3HaBaTh Ha 4epTekax, pUCYHKaX, B OKPYXaroIEeM
MUpPE MHOTOTPAaHHUKH. BbI1eJSITh BUUMBIE U HEBUANMBIC
rpanu, péopa. M3o0paxars ux Ha KieTdaroil Oymare,
MOJEJMPOBaTh,  HUCHOJB3ys  Oymary,  IUIQCTHIIMH,
OPOBOJIOKY M T. J. XapaKTepu3oBaTb B3alMHOE
pPacHoJIOKEHUE M YUCIIO AJIEMEHTOB MHOIOTPAHHUKOB IO
UX U300pAKEHUIO. HccaenoBatb MHOTOTpaHHUKH,
UCIOJNB3Ysl  SKCIIEPUMEHT, HaOJIOACHHE, W3MEpPEHUE,
MozenrpoBanue. OnMebIBaTh X CBOMCTBA. BBIYHCIATH
00BEMBI  MapaIENENUIEOB, HCNOJAb30BaTh EIUHUIIBI
u3MepeHust o0béMa. Pemiathp 3amaunm Ha HaxXoXJIEHUE
00bEMOB TTapalIeIICIIUIICIOB.

I'nasa 11. Tadaunsl u

AUarpamMmbl

11

11.1. YreHnue u cocTaBJICHUE

TaOJINII

3HAKOMHUTBCH C  Pa3IMYHBIMU  BUJAMH  TaOJMIIL.
AHAJIM3MPOBATH TOTOBBIC TAOJIMUIBI, U3BJEKATh U3 HUX
HH(popMaLIHIO; CPaBHUBATDH MEXITY coOoi
NpeACTaBlIeHHBIC B TaOIWIIaX JaHHBIE U3 pPEaTbHOU
IPAKTHKW, BBIMOJHATHL BbIYMCIAEHHS] TI0 TaOIMYHBIM
JAHHBIM.  3amOJIHATH  TPOCTHIE  TAONMIIBI,  CIEYS
VHCTPYKIIHH.

11.2. IlnarpamMmbl

3HAKOMHMTBCS C TaKUMH BHJAMH JHarpaMM, Kak
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CTOJIOUAaThle M KPYroBble AHArpaMMbl. AHAJU3HPOBATH
rOTOBBIE  JUarpaMMbl; CPaBHHUBATb MEXAy coO0oii
IIPE/ICTaBIICHHbIE Ha auarpaMmax JaHHBIE,
XapaKTEepU3yIOIIMe HEKOTOPOE pealbHOE SBJICHHE WU
OpOLECC, BBIMOJHATH BBIYHCICHHUS 10 JAHHBIM
quarpaMMbl. CTpPOMTB B HECJIOXKHBIX CIy4asix MpPOCThIC
CTOJIOUATHIE AUArPaMMBI, ClIeTysl o0pasiy.

11.3. Ompoc 0611eCTBEHHOTO

MHCHUA

3HAKOMHUTBCS C TpPUMEpPaMU OMpoca OOIMIECTBEHHOTO
MHEHUS ¥ TPOCTEHIIMMH CIOCOOaMU TPECTaBICHUS
naHHeiX.  IIpoBoAMTH  HECIOXKHBIE  HCCJAE0BAHUA
OOIIIECTBEHHOTO MHEHUS, CBSI3aHHBIE C KU3HBIO IIKOJIbI,
BHEIIIKOJbHBIMU 3aHATUSIMU u YBJICUCHUSIMU
OJIHOKJIACCHUKOB: ¢hopmympoBaThb BOIIPOCHI,
BBINOJIHATH cOOp MHPOpMalIUU, NPEACTABIATH €€ B BUJIC
TaOJIMIIBI U CTOJIOYATON JUarpaMMBl.

O630p

AHAJIM3MPOBATHL  JAaHHBIE  ONPOCOB  OOIIECCTBEHHOTO
MHEHHUSI, TIPEICTaBJICHHbIE B Ta0JIUIaX M Ha JAUarpaMmmax,
CTPOUTH CTOJIOUATHIE AUATPAMMEBI.

IHoBTOpEeHue (B TOM 4yHcIe
BXO/HAsl M1 UTOIOBas

KOHTPOJIbHas1 padora)

10

12
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MATEMATHKA. 6 KIIACC

l-iBapuaHT: S ypoKoB B Hefiento, Bcero 170 ypokoB (pe3epB S5 4acoB).

2-i BapuaHT: 6 ypoKOB B HeJiento, Bcero 204 ypoka (pe3epB 6 4acoB).

Coneprxanue marepuaia
MyHKTa y4eOHUKa

KomnyecTBo yacoB

1-i 2-i XapakTepucTuKa OCHOBHBIX BUJIOB JICSTEIHbHOCTA YUCHHUKA
BApHUAHT BapUAHT

I'maBa 1. JIpoOu u npoueHTHI 18 22

1.1. Yto mbI 3HaeM 0 apo0sx 2 3 MopaenupoBars B Tpaduyeckoid u mnpeaMeTHor (opme
OOBIKHOBEHHBIE JpOOM, CBOMCTBA ApoOell (B TOM YMHCIE C
MOMOIIBI0 KOMIIbIoTepa). CpaBHMBATH U YNOPSA0YMBATH
OOBIKHOBEHHBIE JIpOOH, NPHUMEHSATH pPa3IUYHbIC MPUEMBI
cpaBHEHUS. BbINOMHATHL cokpaiienue apodeir. COOTHOCUTD
JIpOOHBIEC YUCIIA C TOYKAMU KOOPJIUHATHOMN MPSIMOM.
IIpoBoAUTH YKCIIOBBIE SKCIIEPUMEHTHI, HA UX OCHOBE /1€J1aTh
BEIBOJBI, 00 BACHATH UX.

1.2. Beruucnenus ¢ npo0smu 2 3 @®opMyHpoBaTHL U NPHUMEHATH TMPABWIA BBIIOJIHEHUS

apupMEeTUYEeCKUX JIEUCTBUA C JApOOSMH, BbINOJHATH
BBIYUCIICHUS C IPOOHBIMU YHCIIaAMHU.

AHAJIM3UPOBATh PA3JIUYHBIE CUTYallMM, CBSI3aHHBIE C
MpUMEHEHUEM  JIpoOei, W  MNPOBOAMTH  HECJIOXKHbBIC
paccyXieHus, MPHUBOJAIINE K OTBETY Ha IIOCTABJICHHBIC
BOIIPOCHI.

Pemarn 3aJa4i, BKJIOYArOIIuc I[pO6I/I, COCTABJIATH IIJIaH
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pEeICHUA 3a1a49, KOMMEHTHPOBATb CBOU JICHCTBUSL.

1.3. «MHOro3TaxKHBIE» IPOOH

Hcnoab3oBaTh JpoOHYIO 4epTy Kak 3HaK JIeTCHHUS.
I[IpuMeHSITh pa3IMYHBIC CHOCOOBI BBIYMCIICHUS 3HAYCHUU
JTPOOHBIX BBIPAXKCHUH, MPeodpPa3oBbIBAThL «MHOTOITAXKHBIC)
JpoOH.

1.4. OcHoBHBIEC 3a/1a4M Ha IPOOU

Pacno3HaBath U peliaTb OCHOBHBIC 3a/ladydl Ha JpooH,
NPUMEHSITh pPa3Hble CIOCOObI HAXOXK/ICHUS YacTH 4ucia U
YHUCia 10 €r0 YaCTH, KOMMEHTHPOBATh CBOU JIEVCTBUS.
IIpyMeHATH NOJyYEHHBIE 3HAHUS B CUTYallUsIX W3 PEajbHOU
KU3HA. AHAJTH3HPOBATH U OCMBICJMBATB TEKCT 3a/1ayH,
MOJEJHUPOBATh YCIOBHE C IIOMOIIBIO CXEM U PUCYHKOB;
CTPOUTH JIOTHYECKYIO LIENIOYKY DPACCYKICHUH; BbINOJHATH
CaMOKOHTPOJIb, IIPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBHUIO.

1.5. Urto Takoe mporeHT

OO0bsICHATBb, YTO TAaKOE€ IPOLEHT, MCNOJb30BATh W
NMOHMMATh CTaHJApPTHBIE OOOPOTHI pPEUYM CO  CIOBOM
MPOLEHTY»; HAXOAUTH HHPOPMAILIMIO, CBSA3AHHYIO C
npouentamu, B CMU.

BoipaxkaThs OpoUEHTHI B JIpo0sSX W JApoOM B MPOLEHTaX.
MopeanpoBarh MOHATHE IPOLIEHTA B rpaduyeckoit popme (B
TOM YHCJIE C TTOMOIIBIO KOMIIBIOTEPA).

Pematep 3amauM Ha HaxOXJEHUE HECKOJIBKHX IPOLEHTOB
BEJIMYMHBL, TPUMEHATH IOHATUE MPOLIEHTA B MPAKTUYECKUX
CUTYaLUSIX.

AHaJIM3UPOBATHL TEKCT 33Ja4d, NPOBOAUTHb YKCIIOBBHIE
AKCIIEPUMEHTHI, MOAEJIMPOBATH YCJIOBHUE C IIOMOIIBIO CXEM H
PUCYHKOB.
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1.6. Ctonbuarbie U KPyroBble

AnarpaMMbl

OO0bsicHATb, B KakuX cClydasxX [UJIsl [PeICTaBICHUS
uH(MOpPMAIMU HCTOJB3YIOTCS CTOJIOYAaThle JAMarpaMMbl, a B
Kakux — KpyroBele. W3BJekaTh U HHTEPNPETHPOBATH
uHOpMAIMI0O U3  TOTOBBIX  JUAarpaMM, BBINOJHSATH
HECJIOKHBIE BBIYMCIICHUS TIO JaHHBIM, IPEICTABICHHBIM Ha
nuarpamMe. CTPOUTB B HECJIOXKHBIX CIydasX CTOJOYaThie U
KPyTOBBIE JWarpaMMbl 110 JIaHHBIM, IIPEACTABICHHBIM B
tabnuyHoil opme. IIpoBoAUTH HCCIEAOBaHUS MPOCTEHIITNX
COIMATBHBIX SIBJICHHUH 1O TOTOBBIM JHarpaMMaM.

O0630p 1 KOHTPOJIb

I'nasa 2. Ilpsimbie Ha
IJIOCKOCTH M B IPOCTPAHCTBE

2.1. Tlepecekaromtuecst IpsMbIe

Pacno3naBarp ciyyan B3aWMHOIO PpACHOJIOKEHUS JIBYX
NpsIMBIX, @ TaK)K€ BEpTHKaJbHbIC yribl. OnpenensiTb yribl,
oOpa3oBaHHbIE  JBYMSI  IEPECEKAIONIUMUCS  TIPSIMBIMH.
MN300paxkaTs aBe INEpecekarIyecss MNpsMble, CTPOUTH
NPSMYI0, IEPIEHANKYISIPHYIO JTAHHOM.

2.2. TlapannenbHble IpsSIMbIe

Pacno3dHaBare ciyyan B3aUMHOIO pAcIOJIOKEHUsS JBYX
IpSAMBIX HAa IUIOCKOCTM M B IIPOCTPAHCTBE, a TaKKe
IapajuleNIbHblE CTOPOHBI B MHOTOyroJibHuKax. M3o00pamxars
JIBE€  MapaJuleJIbHBIE  NIpsMBIE,  CTPOUTb  MPSAMYIO,
MapajuleIbHyl0 ~ JaHHOM € TIOMOIIBKO  YEPTEKHBIX
MHCTPYMEHTOB. AHAJIM3UPOBATH  CIOCOO0  TOCTPOCHUS
MapajuleNIbHBIX MPSMBIX, TOLIATOBO 3aJaHHBIM PHUCYHKaMHU,
BBINOJIHATH ITTOCTPOCHUS; OCYIIECTBJATH CAMOKOHTPOJIb,
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IpoBepsisl  COOTBETCTBUE  MOJYYEHHOTO  M300paKeHUS
3alaHHOMYy. DOpMYJIMPOBATH YTBEPXKJICHHUS O B3aUMHOM
pPACHoOJIOKEHUH JIBYX TMPSMBIX, CBOWCTBAX MapaJlICIbHBIX
MPSIMBIX.

2.3. Paccrosaue

N3MepaATh paccTOsSIHUE MEXYy ABYMSI TOUKAMH, OT TOYKHU JI0
MPAMOM, MEXKy ABYMS NapayICIbHBIMU NPSMBIMHU, OT TOYKHU
J10 TUIOCKOCTU. CTPOUTH MapAIUICIBHBIC MIPAMBIE C 33 IAHHBIM
PaCCTOSTHUEM MEXIYy HUMH, a TAKKE T€OMETPUUECKOE MECTO
TOYEK, 00J1aaronee onpeaeIiEHHbIM CBOMCTBOM.

O0630p 1 KOHTPOJIb

I'naBa 3. J/lecaTuunbie 1podu

(o)

12

3.1. JlecaTraHas 3amuch ApooOei

3anuchIBaATh U YMTATH jJcecsaTuuHbie apodu. IlpeacraBiasars
JECATUYHYIO JTpoOb B BHUJEC CYMMBI Pa3psAHBIX CIaracMbiX.
MoaenupoBarhb JNECATUYHbBIC Ipobu pUCYHKaMHU.
IlepexoauTh OT ACCATUYHBIX JpoOEH K COOTBETCTBYIOIIUM
0OBIKHOBEHHBIM co 3HameHarenasmu 10, 100, 1000 u T. 1. u
HaoOopoT. M300paxkarh JecaTHYHBIC APOOM TOYKAMHU Ha
KOOPJMHATHOM MPSAMOM.

3.2. Jlecatnunbie npodu n

MCTPHYCCKAA CUCTCMA MCP

Hcnoan3oBarh AecaTUUHbIE IpoOU IS MEpexo/ia OT OJHUX
€OUHUL W3MEPEHUs K JPYIrUM, OOBSACHATH 3HAYCHUS
JECATUYHBIX MPUCTABOK, HCIOIB3YEMBIX [JIs1 0Opa30BaHMS
Ha3BaHUU €IMHUII B METPUYECKOU CUCTEME MED.

3.3. [lepeBo1 0OBIKHOBEHHOM

IpoOu B AECATUUHYIO

dopMyUpoBaTHL TIPU3HAK OOPATUMOCTH OOBIKHOBEHHOM
IpoOH B JECATUYHYIO, MPUMEHSITh €0 JJII Paclo3HABAHUS
npoOei, ns  KOTOPhIX BO3MOXHA (MJIM  HEBO3MOYXKHA)
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necsatudHas 3anuch. IlpeacraBisitb 0OBIKHOBEHHBIE IPOOH B
BUjie JAecaTUYHBIX. I[IpuBOAMTH NpUMEphl SKBUBAJICHTHBIX
MIPEJCTaBICHUMN TIPOOHBIX YUCET.

3.4. CpaBHEHUE ACCATUYHBIX 2 3 Pacno3naBath paBHble necaThuHble poOu. QOObACHATH Ha
Apobeit npuMepax HpuéM  CpaBHEHHUS  JECATUYHBIX  JIpOOeil.
CpaBHUBATHL U YNOPSIAOYMMBATHL  JCCATHUYHBIE JPOOH.
CpaBHMBaThL OOBIKHOBEHHYIO M JECATHYHYIO JpOOH,
BBIOMpAs MOAXOJAUIYI0 (OpMY 3alKMCH JIaHHBIX YHCET.
BbISBJISTH 3aKOHOMEPHOCTb B OCTPOCHUU
MOCJIEA0BATEILHOCTH JIECITUYHBIX ApoOei. PemaTs 3agaun-
UCCJIEJOBaHMsI, OCHOBAaHHBbIE Ha MOHMUMAaHUU MOPa3PSAHOTO
IPUHIINIA AECSITUYHON 3aMKUCU APOOHBIX YHUCET.
O0630p ¥ KOHTPOJIb 2 2
I'naBa 4. /leiicTBus € 31 33
JeCATHYHBIMM IPOOSIMHU
4.1. CnoxeHre U BBIYUTAaHUE 4 5 KoHcTpynpoBaTh aIropuTMbl CIOXEHUS U BbIUUTAHUSA

NECATUYHBIX ApoOei

JNECATUYHBIX JApo0el, MIJIIOCTPUPOBATHL UX TMPUMEPAMHU.
BbluucjaaTL CyMMbl M Pa3HOCTH JECATUYHBIX JpoOeil.
BpluncasTh 3Ha4YCHUS CYMM M Pa3HOCTEM, KOMIIOHEHTAMU
KOTOPBIX SIBJISIFOTCSI OOBIKHOBEHHAsi W JIeCSATUYHAs JpoOb,
oOcyxnasi Tpu 3TOM, Kakas (opMa MpeACTaBICHUS] YHUCEN
BO3MOXXHa U OoJjiee 1esiecooOpasHa. BbIMOJIHATL OLICHKY U
MPUKUAKY CYMMBI JIECITHYHBIX ApoOeii. PemaTth TEKCTOBBIC
3a/laud,  TPEANOoJIaraloIiue  CJIOXKEHWEe W BbIYMTaHHUE
JECITUYHBIX APOOEH.
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4.2. YMHOXEHHE U NEJICHUE

necstuaHou apoou Ha 10, 100,
1000

HcciienoBath 3aKOHOMEPHOCTh B H3MEHEHHH TOJIOKEHUS
3aMsITONW B IECATUYHOMN JpOOU MPU YMHOXKEHUU U JICJICHUU €&
Ha 10, 100, 1000 u T. a. <DopmyJupoBaTh IpaBUia
YMHOEHHUSI ¥ ICJICHHS AecaTuuHor apodu Ha 10, 100, 1000 u
T. 1. IIpuMeHATb YMHOXEHUE U JEIEHUE JEeCATUYHON qpoOu
Ha creneHb unciaa 10 mng mepexoda OT OJHUX EAUHUIL
u3MepeHus K JpyruMm. Pemars 3amauum ¢ pealibHbIMU
JTAHHBIMHU, MIPEJICTABJICHHBIMU B BUJIC IECSITUYHBIX JPOOCH.

4.3. YMHOXKEHUE ACCATHUYHBIX

npo0eit

KoncTpynpoBars aiaroputMbl yYMHOXKEHUS — JECITUYHOU
IpoOM  Ha JECATHUYHYIO ApoOb, Ha HATypajlbHOE YHCIIO,
WTIOCTPUPOBATh IIPUMEpPaMU COOTBETCTBYIOIIME IIPaBUIIA.
Boeruucasars IIPOU3BECHUE JNECATUIHBIX Ipooeid,
JECATUYHOM JpoOM W HATypaldbHOrO uucia. BbIYMCIATH
NPOU3BENEHUE JECATUYHOM JpoOM U  OOBIKHOBEHHOM,
BBIOMpAsT TMOAXOAANIYI0 (opMy 3amucu JAPOOHBIX YHCET.
Bo3BoauTh necAaTHyHyr0 JpoOb B KBagpaT M B KYO.
Bb1uncjaATh 3HaYEHUS] YUCIIOBBIX BBIPAKEHUMN, COAEpPKALIUX
JEUCTBUS CJIOKEHUSI, BBIYUTAHUS U YMHOXKEHUS JCCATUYHBIX
npoOeil. BBINOJHATHL TNPUKHUAKY W OLIEHKY pe3yJbTaToOB
BbIYMCIICHUH. Pemarb TekcToBblEe 3a7aun apudMeETHUECKUM
cnocobom. Pemarb 3amauM  Ha HaxoXJIEHUE YacCTH,
BBIPOKEHHOW JECATUYHOU IPOOBI0, OT TAHHOW BEJTUYHUHBI.

4.4. [leneHue NeCATUIHBIX

npo0eit

O0cy:knaTh TPUHUIUIIHAIBHOE OTINYUE NEHCTBUS JEICHUS OT
JIpPYTUX JCUCTBUN C HECATHYHBIMU JpoOsmu. (OcBaumBaTh
ANTOPUTMBbI  BBIYMCICHMM B Clly4asX, KOIJa YacTHOE
BBIPAXKACTCSA JICCATUIHOMN JPOOBIO. ConocraBisaTh
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pasnuYHbIe CIIOCOOBI MPEACTaBICHHUS OOBIKHOBEHHON JIpOOH B
BHJIC JNECATUYHOM. Pemarts TEKCTOBBIE 3a/1a4n
apu(pMETUYECKUM  CIOCOOOM,  HUCIIONB3Ys  pa3lInyHbIC
3aBUCHUMOCTH MEXAY BEJIMYMHAMU; AHAJU3MPOBATHL W
OCMBICJIMBATH TEKCT 33/1a4l, CTPOUTH JOTUYECKYIO LIETOYKY
pacCyXJIeHUW; KPUTHYECKH OLEHUBATh IMOJIYYCHHBIM OTBET,
OCYILIECTBJIAATH  CAMOKOHTPOJIb, TMPOBEPSsi  OTBET Ha
COOTBETCTBHE YCIOBHIO.

4.5. JlenmeHue NeCATUIHBIX

npo0eit (TPoA0TKEHUE)

BbIuncJAThL 4YacTHOE OT JIEJICHUS Ha JIECATUYHYIO IpOoOb B
oOmeM cinyyae. OcBauBaTh NPUEMBI BBIUMCICHUS 3HAUCHHI
JPOOHBIX BBIPAKEHUM.

4.6. OkpyrieHue JeCITUIHBIX

npobei

OxpyriasiTh JAecSITUYHBIE APOOU «IIO CMBICITY», BbIOUpas
Ayyiiee U3 OpUOIMKEHUM C HEJOCTaTKOM U € HU30BITKOM.
®opMyJIMPOBATH NPABUIIO OKPYIJIEHUS JECATUUHBIX JPOOEi,
NPUMEHATb €ro Ha npakTuke. OObACHATH, YEM OTINYAETCS
OKpyTJIeHWE  JeCATHUYHBIX  ApoOed  OT  OKpYIJICHUs
HATYpaJIbHBIX uncel. BoIYUCIATh MPpHOIMKEHHBIE YaCcTHBIE,
BBIpOKEHHBIC JIECATUYHBIMU JPOOSIMH, B TOM 4YHUCIE TIpHU
pelieHny 3a7ad TPAKTUYECKOTO XapakTepa. BbIMOJIHATH
NPUKUAKY W OLIEHKY PEe3yJIbTaTOB ACHCTBHUM C AECITUYHBIMU
JPOOSIMHU.

4.7. 3amayn Ha IBUKEHUE

Pemiath TEKCTOBBIE 3a/lauv  apuPMETHUECKHUM CIIOCOOOM,
UCIIOJIB3Ysl 3aBUCHMOCTh MEXKIY BEIMUYUHAMH (CKOPOCTD,
BpeMs M PACCTOSIHHE), AHAJIU3UPOBATH U OCMBICIHBATH
TEKCT 3aJlayd, nepe(opMyjupoBaTh YCIOBHE, U3BJIEKATh
HEOOXOMMMYI0 HH(OPMAIIMIO, MOJEJHPOBATH YCIOBHE C
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IIOMOIIBKO CXEM, KPHUTHYCCKHM OHOCHHUBATD HOHYHGHHBﬁi
OTBCT, OCYIIECTBJIATL CaMOKOHTPOJb, IIPOBEPsAA OTBCT Ha
COOTBCTCTBHC YCJIOBHIO.

O0630p U KOHTPOIIb

I'maBa 5. Okpy:KHOCTH

11

5.1. Okpy>XHOCTb U TpsIMast

Pacno3naBarsp pa3IuYHbIE ciy4dau B3aMMHOTI0
PACIIOJIOKEHUSI TIPSIMOM U OKPYKHOCTH, M300pa»KaTh UX C
IIOMOIIBIO  4YEPTEXKHBIX  UHCTpyMeHTOB.  MccienoBarsb
CBOMCTBA B3aMMHOI'0 PACIIOJIOKEHHUS MIPSIMOU U OKPYKHOCTH,
UCIIONIb3Ysl  OKCIIEpUMEHT,  HaONIoJieHue,  HU3MEpEeHHE,
MoaenupoBaHue. CTPOMTBH KacaTEIbHYIO K OKPYKHOCTH.
AHaIUM3UPOBATH CIOCO0 TOCTPOEHUS KacaTeIbHOM K
OKPYKHOCTH, ITOLIAroBO 3aJaHHBbIA PUCYHKAMU, BbINOJHATH
MOCTPOCHHUS, OCYIIEeCTBJIATbL CAMOKOHTPOJIb, MPOBEPSS
COOTBETCTBHE  TOJYYEHHOIO  H300paXEHHsS  3aJaHHOMY.
KoncrpynpoBarh ajaroput™M MOCTPOCHUS H300paKEHUM,
coJiepKallluX KOH(UTypalnio «KacaTelbHasi K OKPY>KHOCTH,
CTPOUTH MO aNropurmy. @OpmMyJHPOBATH YTBEPXKIACHUS O
B3aMMHOM PACMOJIOKCHUU MPSAMON U OKPYKHOCTH.

5.2. JIBe OKpYXKHOCTH Ha

ITINIOCKOCTH

PacnosnaBarthb pa3In4yHbIE ciy4au B3alMHOI'0
paCIIOJIOKEHUSI JBYX OKPYKHOCTEH, H300paxaTh HUX C
MMOMOIIBK0  YEPTEKHBIX  MHCTPYMEHTOB W OT  PYKHU.
HccaenoBaTh CBOMCTBA B3aMMHOIO PACIIOI0KEHHUS MIPSAMOUN U
OKPYXXHOCTH,  HCIOJB3ysl  JIKCIIEPUMEHT,  HaOIo/IeHHE,
u3MepeHue, MojenrpoBanue. KOHCTpyHpoOBaTh ajaroputm
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MOCTPOEHUSI HU300paKEHUM, COJEpKaIUX JBE OKPYXKHOCTH,
Kacarolnyecs: BHEIIHUM U BHYTPEHHUM 00pa3oM, CTPOMTH IO
anroput™my. OOpMyJIMPOBATHh YTBEPXKJICHUS O B3aUMHOM
PaCoJIOKEHUH JIBYX OKpYx)HOCTe. CpaBHMBATh Pa3IMYHbIC
CJly4au B3aMMHOTO PacIOJIOKEHUS ABYX OKPY’KHOCTEM.

5.3. [locTpoenue TpeyroiabHUKa

CTpouth TpPEYroJbHUK MO TPEM CTOPOHAM, ONHCHIBATH
noctpoeHue. MOpMyJIMpPOBaTh HEPABEHCTBO TPEYrOJIbHHKA.
UccaenoBath BO3MOXHOCTH IOCTPOCHHS TPEYTrOJbHUKA 10
TpEM CTOPOHAM, UCNOJIb3Ysl HEPABEHCTBO TPEYTOJIbHUKA.

5.4. Kpyrislie Tena

Pacno3naBaTh HWIMHIP, KOHYC, IIap, M300pa;KaTh UX OT
PYKH, MOAeJMPOBATh, WCHONB3Yysd Oymary, IUIaCTUIIUH,
npoBoJioky u T. n. HcejenoBarb CBOWMCTBA KPYTJBIX Tell,
UCIIONIb3Ysl  DKCIIEpUMEHT,  HaONIoJieHue,  HU3MEpEeHHE,
MozenupoBanue. OnuceIBaTh UX cBocTBa. PaccmaTtpuBaTh
npocTeiime KOMOMHAIUK Tel: Ky0 W 1ap, UAIUHAD U 1ap,
Ky0 W TWIMHAp, TUpaMuaa u3 mmapoB. PaccmarpuBarth
MPOCTCUININE CEUEHUS KPYIJIBIX TEN, IOJdydaeMble IyTEM
MPEAMETHOTO  WJIM  KOMIBIOTEPHOTO  MOJCITUPOBAHMS,
onpenejsitb ux BuA. Pacmo3HaBaTh pa3BEPTKH KOHYCA,
AINHAPA, MOAEJIMPOBATH KOHYC U IUJIUHID U3 Pa3BEPTOK.

0O0630p 1 KOHTPOJIb

I'1aBa 6. OTHOIIEHUSA U
NMPONEHTHI

14

17

6.1. Uto Takoe OTHOIIIEHUE

Oﬁ"bﬂCHﬂTI), 4YTO IIOKA3bIBACT OTHOIICHHUC ABYX YHCCII,
HCIIO0JbB30BATH 1 NOHUMATh CTaHJAPTHLIC O60pOTBI peUn CO
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CJIOBOM «OTHOIIICHHUE. CocraBasarb OTHOIICHUS,
O0BSICHATH  COJCPXKATEIIbHBIA  CMBICI  COCTABJIECHHOTO
OTHOIIICHUSI.

OO0bsACHATbL, KaK HaXOJAT OTHOIIEHHE OJHOMMEHHBIX U
PA3HOMMEHHBIX BEJIIMYMH, HAXOAMTH OTHOIICHUS BEIUYMH.
MoaenupoBaTh OTHOIICHUS BEJIMYUH C IOMONIBI0 PUCYHKOB
u ueprexeil. Pacmo3HaBaTh MpoOseMbl, JUIsl PEHICHUS
KOTOPBIX TpeOyeTCsi NMPUMEHEHUE TMOHSTUS OTHOIICHUS, B
TOM YHCJIe TPOOJIEMBI U3 peallbHOM KU3HU, U peliaTh UX.
AHaJIU3MPOBATH B3aMMOCBS3b OTHOILICHUI CTOPOH
KBaJpaToOB, UX MEPUMETPOB U TUIOLIAJICH.

OO0bsICHSITH, 4YTO TIOKa3bIBaeT MacmTad (KapThl, ILIaHA,
gepTeka, Moaenu). IlpumMeHsiTh 3HaHMSI O MacmiTabe s
pellieHus1 3a7a4  MpakTHYeCKoro xapakrepa. CTpouTh
«KOTMM» (PUTyphI B 3aJITaHHOM MaciiTabe.

6.2. Jlenenue B JaHHOM

OTHOIICHHNU

Pemarn 3aga4du Ha ACJICHUC YHUCCII W BCIMYHMH B JaHHOM
OTHOIICHHH, B TOM YHCJIC 3a/1a4X ITPAKTUICCKOT'O XapaKTepa.
AHa.]II/I3I/IpOBaTI>, KakK Inpu ITIOCTOSAHHOM IMEpuUMETpPC
MCHACTCA  IUIOIAAb IPAMOYIOJIbHUKA B 3aBUCUMOCTH OT
OTHOIICHHA €TI0 CTOPOH.

6.3. «I maBHasg» 3amaya HA

IPOLICHTHI

Breipaxars IIPOLIEHTHI NECATUYHON IpOOBIO.
Xapakrepu3oBaTb 10U  BEIUYHUHBI pa3IM4YHBIMU
HKBUBAJIIEHTHBIMU CIIOCOOAMH — C TMOMOUIBIO JECITHUYHOM

WM OOBIKHOBEHHOUM JIpOOH, TIPOIIEHTOB.
Pemath 3amaun Ha HAXOXKJEHUE HECKOJBKHX IPOICHTOB
BEIIMYMHBI, HA YyBeIW4YeHUE (YMEHBIIIEHWE) BEIMYMHBI Ha
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HCCKOJIBKO IIPOHOCHTOB, HAa HAXOXACHHUC BCIWYHUHLBI II0 ee
IIPOLCHTY. HpI/IMEHﬂTb IMOHATHUC IIPOLCHTA I PCIOICHHA
3a1a49 IIPAKTHYCCKOI'O COACPKAHUA, 3adad C pCaJIbHbIMHU
JaHHBIMU. BoInojHsTh CaAMOKOHTpPOJIb IIPH HAXOXIACHHUH
IMPOICHTOB BCJIMYNHBI, UCIIOJIb3Ys1 HpI/IéMBI IMPHUKWUIKH .

6.4. BoipaskeHue OTHOIICHUS B 4 IlepexoauTh OT JECATUYHOM JApOOM K  MPOLEHTaM.
HpoLIeHTaX Boipa:kaTh OTHOILIEHHE [JBYX BEJIWYMH B NPOLIEHTAaX.
PemaTp 33a1aun Ha HAXOXKIEHHE MPOLEHTHOTO OTHOIICHUS
JBYX BEJHMYMH, B TOM YHUCJIE€ C 33Ja4d C MNPAKTHYECKUM
KOHTEKCTOM, C pe€aJlbHbIMH JAaHHBIMU. AHAJIHU3HPOBATH
TEKCT 3aJa4i, MOAEJIHPOBATh YCIOBHE C IOMOILIBIO CXEM U
PUCYHKOB, O0BSICHAITH II0JIyYCHHBIN PE3yJIbTAT.
0O0630p 1 KOHTPOJIb 2
I'naBa 7. Cummerpust 11
7.1. OceBast cuMMeTpHUS 2 Pacno3naBarhb TIJIOCKUE burypsi, CHUMMETPUYHBIC

OTHOCUTEIBHO MpsiMoi. Beipe3ars u3 Oymaru ase ¢Gurypsl,
CUMMETPUYHBIE  OTHOCHUTENBHO npsMou. Crpourh C
MOMOILbI0  MHCTPYMEHTOB (urypy (OTpe3oK, JOMaHylo,
TPEYTOJIbHUK, IIPSAMOYTOJIBHUK, OKPY>KHOCTb),
CUMMETPHUYHYIO JaHHO! OTHOCHUTENBHO MPSIMOil, H300PakKaTh
oT pyku. IIpoBoauTh NpsAMYyr0, OTHOCUTEIBHO KOTOPOU JIBE
¢burypsl cumMmerpuuHbsl. KoHCTpympoBaTh OpHaMEHTHI U
ITApKETBHI, HCIIOJB3YS CBOMCTBO CUMMETPUH.
@opmyaMpoBaTh CBOWCTBA JABYX GUTYpP, CHUMMETPHYHBIX
oTHOcUTEIbHO mpsiMoi. McciaemnoBaTh cBoiicTBa Quryp,
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CHUMMETPUYHBIX  OTHOCHUTEIBHO  IUIOCKOCTH, HCHOJIb3YA
AKCIIEPUMEHT, HabojaeHue, MojenupoBaHue. OnucbIBaTh
WX CBOUCTBA.

7.2. Ocb cummeTpun GUryphbI

Haxoaurb B OKpyXawlmeM  MHpPE  IUIOCKHE W
MIPOCTPAHCTBEHHBIE CUMMETpU4HbIe (UTyphl. Pacno3HaBarth
burypel, HWMEIOIIME OCh CHUMMETpud. BbIpe3aTh uX u3
Oymaru, u300paxaTh OT PYKH U C TTOMOIIbIO HHCTPYMEHTOB.
IIpoBoauts och cummeTpuu Gurypsl. DopMyJaIHPOBATH
CBONCTBA paBHOOEIPEHHOTO 151 PABHOCTOPOHHETO
TPEYrOJIbHUKOB,  NPSIMOYTOJIbHHUKA,  KBaapara,  Kpyra,
CBSI3aHHBIE C OCEBOM cumMerpuer. dPopmyaupoBaTh
CBOMCTBa NapaJuienenurnena, Kyoa, Konyca, HIWIMHIpa, 1apa,
CBSI3aHHBIE C CHUMMETPUEHM OTHOCUTEIBHO IIJIOCKOCTH.
Koncrpyuposatb burypsi, WCIIOJIb3YS CBOWCTBO
CUMMETPHUH, B TOM YHCIE€ C TMOMOUIBIO KOMIIBIOTEPHBIX
IIPOrPaMM.

7.3. LlenTpanpHasi CAMMETpHS

PacnoznaBarsp IJIOCKHE burypsi, CUMMETPHUYHBIE
OTHOCUTEIbHO TOYKU. CTpoUTh (UTYypy, CUMMETPUYHYIO
JJAHHOW OTHOCHUTEIIBHO TOYKH, C TMOMOILIBK) HMHCTPYMEHTOB,
AOCTpauBaTh, u3o0paxkarb oOT pyku. Haxoauts neHTp
cumMerpuu  ¢urypsl, koHurypauuu. KoHcTpyHpoBaTh
OPHAMEHTBI U ITAPKEThI, UCIOJIb3Yys] CBOMCTBO CUMMETPHUH, B
TOM 4YHUCJIE C TIOMOLIbIO KOMIBIOTEPHBIX IPOTPAMM.
®opmyaupoBaTh  CBOWCTBA  GUTYpP, CHMMETPHYHBIX
OTHOCUTEIbHO TOuku. McciaenoBaTrh CcBoiicTBa  Quryp,
MMEIOIIMX OCh U LIEHTP CUMMETPHUH, UCIIOJIb3YSI SKCIIEPUMEHT,
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HaOJIoZICHUE, UW3MEpEHHe, MOJeIupoBanue. BblABHraTh
rUnoTesbl, OpMyJTUPOBATH, 000CHOBHIBATH, ONIPOBEPraTh
C TOMOIIBIO KOHTPIPUMEPOB YTBEPKIACHUS 00 OCEBOM U
HEHTPAIbHON CUMMETPUU QUTYP.

O0630p U KOHTPOIIb

I'naBa 8. Boipa:xxenus,
(opmyJibl, ypaBHeHH S

15

17

8.1. O MareMaTU4YECKOM S3bIKE

Oo0cyxaaThb OCOOCHHOCTH MAaTeMaTHYECKOro  S3bIKA.
3anuchIBATh MAaTEMATUYECKUE BRIPAKEHUS C YUETOM MPaBUII
CHMHTaKcHca MaTEeMaTHYECKOTO SI3BIKA, COCTaBJIAITH
BBIPAXKEHUS 1O YCJIOBUSIM 3a7a4 ¢ OyKBEHHBIMU JaHHBIMHU.
HUcnoab3oBath OYKBBI IS 3allUCH  MaTEMaTUYECKHUX
NpEeUIOKeHU,  OOIMX  YTBEPXKACHUH;  OCYIIeCTBJATH
MEepeBOJ] C MAaTEMATHUYECKOTO SI3bIKa HA €CTECTBEHHBIN SA3bIK U
HaoOopor. HMiumocTpupoBarh  o0IMe  YTBEPXKICHHUS,
3alMCcaHHbIe B OYKBEHHOM BH/JIC, YHCIIOBBIMU NTPUMEPAMH.

8.2. byKkBeHHbBIE BHIPAKECHUS U

YUCJIOBBIC ITIOACTAHOBKHA

CTpouthb peueBble KOHCTPYKIIMHM C HMCIOJb30BAaHHEM HOBOM
TEPMUHOJIOTUH (OykBEeHHOE BBIp@XKEHUE, YHUCIIOBAS
MOJICTAHOBKa, 3HAYECHUE OYKBEHHOTO BBIPKCHUS,
JOTYCTUMBIE 3HaueHWs OyKB). BBIYMCIATH YHCIIOBBIE
3HAUYCHUS OYKBEHHBIX BBIPAKEHUN TIPH JTaHHBIX 3HAYCHHSIX
OykB. HaxoauThb 10mycTUMBIC 3HAYCHUSI OYKB B BBIPQKCHHH.
OTBeyaTh Ha BOMPOCHI 3aJa4 ¢ OYKBEHHBIMH JaHHBIMU,
COCTAaBJISISI COOTBETCTBYIONINE BEIPAKCHHS.

8.3. ®opmyuibl. Berumncnenus no

CocTtaBiasth (OpMYIIbI, BRIPAKAIOMINE 3aBUCUMOCTH MEXKITY
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dbopmynam

BEIMYMHAMHU, B TOM YHCJIE€ IO YCJIOBHSM, 3aJaHHBIM
pUCYHKOM. BblumcasTe 1o ¢opmysnaMm, BbIPakKaTh U3
bopMyIIbl OHY BETMYUHY Yepe3 ApyTHe.

8.4. ®opMyIIbI IITUHBI 2 2 HaxoauTh 3KCHEpUMEHTANBHBIM MYTEM OTHOILIEHUE JJIMHBI
OKPYXHOCTH K quameTrpy. O0cy:kaaTh 0COOEHHOCTH YUCa T;

OKPY>KHOCTH, INIOIAAU KpyTa U
HAXOAUTH JIONOJHUTENbHYIO MH(OpMaLU0 00 3TOM 4YHUCIE.

o0béMa mapa 3HakoMuUTbCA ¢ PopMyJIaMH JJIMHBI OKPYKHOCTH, TUIOLIAAH
Kpyra, o0b€ma IIapa; BBIYUCIATH IO 3TUM (OpMyaMm.
Boruncjasars pa3mepsl (GUTyp, OTpaHUYEHHBIX OKPYKHOCTAMHU
n ux ayramu. OKpyriasitb pe3yiabTaTbl BBIYMCICHHW I10
dbopmynam.

8.5. Uro Takoe ypaBHEHUE 4 4 CrponTh peueBble KOHCTPYKLUMHU C HCIIOIB30BAHUEM CJIOB
«ypaBHEHUE», «KOpPEHb ypaBHeHUs». IIpoBepsATh, sBiIsIETCS
JIM YKa3aHHOE YHCJIO KOPHEM pacCMaTpUBAaEMOI'0 ypaBHEHUS.
Pemnarb, ypaBHEHMST Ha OCHOBE 3aBUCHUMOCTEM MEXIY
KOMITIOHEHTaMu JeicTBui. COCTaBJIATH MaTEMATUYECKUE
MoJieu (YpaBHEHUS) 1O YCJIOBHSIM TEKCTOBBIX 3aa4.

O0630p 1 KOHTPOJIb 2 2

I'naBa 9. Ileanble ynuciaa 14 16
9.1. Kakue uuncia Ha3bIBaIOT 1 2 IlpyBoauTh  mpUMEpPbl  HWCMOJB30BAaHUS B JKH3HU

ICJIbIMHA

MOJIOKUTENIBHBIX W OTPHUIATENIBHBIX YHCeNl (TemreparTypa,
BBIMTPBIII — MPOMTPBIII, BBIIIC — HUXKE YPOBHS MOpE M TIp.).
OnuceIBaTh MHOKECTBO IIEIBIX 4ncel. QO0bACHATDL, KaKue
1IeJIbIC YMCJIa HA3bIBAIOT MPOTHUBOIOJOXKHBIMU. 3alMCHIBATH
YUCJIO, MPOTUBOINOJIOKHOE JAHHOMY, C TIOMOIIBIO 3HaKa




«MUHYC». YrpomaTh 3anucu tuna ~ —(+3), —(-3).

9.2. CpaBHeHUE LIEIIBIX YHUCEIT

ConocraBisiTb CBOWMCTBA psi/la HATypPaJIbHBIX YUCEN U PAla
1enslx yncesl. CpaBHMBATh U YHOPSAAOYUBATH LIECJIBIE YHCIIA.
M300paxaTry 1enble yuciaa TOYKAMH Ha KOOPJAMHATHOM
npsamoii. HcmoJsib30BaTh  KOOPAMHATHYIO TNPSMYKO  Kak
HaIJISAHYI0 ONOPY IPH PELICHUH 337a4 Ha CPAaBHEHUE LEIBIX
qHUCell.

9.3. CiiokeHue 1ENbIX YUCET

OO0bsICHATH HA IpUMEpax, KAK HAXOAAT CYMMY JABYX ILIENBIX
Yycell. 3almMcbIBaTh HAa MATEMATUYECKOM SA3BIKE CBOMCTBO
HyJSl IIPU CIIOKEHHUH, CBOMCTBO CYMMBI ITPOTHMBOIIOJIOKHBIX
4yycell. YIpowarh 3allUCh CyMMBbI LIEJIBIX YHUCEI, OIyCKas,
rI€ 9TO BO3MOXHO, 3HaK «+» U ckoOku. IlepecraBasiTh
claraeMble B CyYMME LEJBIX 4YHCENI. BBIYHCIATH CyMMBI
HEeJIbIX YHCEN, COoJAepKalue JBa U 0Oojiee claraeMbiX.
Bo1uuncjaaTs 3HaueHUs] OYKBEHHBIX BBIPAKEHUN.

9.4. BeruutaHue NeJiblX Yucel

@opMyJUPOBATH TPABUAIIO HAXOXKAECHUS PA3HOCTH LEJBIX
YuCell, 3alMuCbIBATH €ro HAa MAaTEMAaTUYECKOM  SI3BIKE.
Bpluncasitb pa3HOCTh ABYX MLEIBIX 4YHCENI. BbIYHUCIAATH
3HAYEHMS] YUCJIIOBBIX BBIPAXKECHUM, COCTABJICHHBIX M3 ILIEJBIX
YuCeJl C MOMOIIBI0 3HAKOB «t» M «—», OCYIIECTBJATH
CaMOKOHTpPOJIb. BoiuucaaTs  3HaueHHs ~ OYKBEHHBIX
BBIDOKCHUA TIpU 3aJaHHBIX I[EJBIX 3HAYCHUSIX OYKB.
ConocraB/siTb BBINOJHUMOCTh JCHCTBUS BBIYUTAHHUS B
MHOKECTBaX HATYPAJIbHBIX YUCEII U LIEJIBIX YUCEIL.

9.5. YMHOXeEHUE U JIeJIEHIE

@opMyaHUpoOBaTH T[paBUia 3HAKOB MpPH YMHOXKEHUU U
JICTICHUN LEJIbIX YHKCeJl, WIJIOCTPUPOBATh UX IMPUMEPAMMU.
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OCJIBIX YHNCCII

3anuchIBAaTH HAa MareMaTHYECKOM  SI3bIKE  PABEHCTBA,
BbIpaxaromue cBorictBa 0 U 1 mpu yMHOXKEHUH, MNPABUIIO
YMHOXKEHHSI Ha —1. BbIYMCASITH TPOU3BEICHUS W YaCTHbIC
LEJbIX YUCel. BbIYMCIATH 3HAUEHUS YHUCIIOBBIX BBIPAKEHHI,
COEpKAIMX pa3HbIE JEUCTBUA C LEIbIMH YHUCIAMHU.
BbruncasaTs, 3HaueHHs OYKBEHHBIX  BBIPQXKEHUU  IIpH
3a/IaHHBIX 1IEeNbIX 3HaueHusX OykB. UcciemoBaThb Borpoc 00
W3MECHEHUHW 3HaKa MPOM3BEICHUS LEJNbIX YHWCET IIpHU
W3MEHEHWH HA MPOTHUBOMNOJIOKHBIE 3HAKOB MHOKHUTEIEH.
Onposeprare ¢ TIOMOIIBIO KOHTPIIPUMEPOB HEBEPHBIC
YTBEPKACHUS O 3HAKaX pPe3yJbTATOB JEUCTBUM C IEIBIMU
YU CIIaMU.

0O0630p 1 KOHTPOJIb 2
I'nmaBa 10. MHo:kecTBa. 11
KomOunaropuka
10.1. TTonsiTue MHOXKECTBA 2 I[IpuBoaUTH MPUMEPHI KOHEYHBIX U OECKOHEUYHBIX MHOYKECTB.

Ctpoutrb pedeBble KOHCTPYKIMM C  HMCIOJb30BAHUEM
TEOPETUKO-MHOKECTBEHHOM TEPMHUHOJIOTUA M CUMBOJIUKH,
NMepeBOAUTh YTBEPKICHHUS C MaTEMaTUYECKOTO SI3bIKa Ha
pycckuii  u  HaoOopoT. dopMyJaupOBaATH ONpeEEICHUE
MMOJIMHOKECTBA, MJUIKOCTPUPOBATH TOHATHE TMOJAMHOMXKECTBA
C mNoMONIpl0 KpyroB Ounepa. OQO0CyxKAATh COOTHOILICHUS
MEK]Ty OCHOBHBIMHM YMCJIOBBIMU MHOKECTBAMU. 3aNMChIBATH
Ha  CUMBOJIMYECKOM  SI3bIKE  COOTHOUIIEHUS  MEXKIY
MHOXXECTBAMHU W NPHUBOJAMTH  TMPUMEPHl  Pa3IUYHBIX
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BApUMAHTOB MX MepeBoja Ha pycckuil si3bik. McesaenoBarthb
BOIPOC O YUCIIE TTOJIMHOXKECTB KOHEYHOTO MHOKECTBA.

10.2. Oneparuu Hax 2 2 D®opMyIHPOBATH OTIPEICIICHUS 00beTMHEHUS U
nepecedyeHus MHOKeCTB. MJLTIOCTPUPOBATh ATH TIOHSITHS C

MHOECTBaMH .
MOMOIIBI0 KpyroB Diepa. Ucmosib30BaTh CXEMbI B KAUSCTBE
HaIJSIMHOM  OCHOBBI T pa30MEHUsT MHOXXECTBAa Ha
HelepeceKarmecs: MoAMHOXKecTBa. [IpuBOAMTL TpUMEpHI
KiIaccupukaluii M3 MaTeMaTHUKW W U3 JPYruX oOJjacTeu
3HAHMS.

10.3. Pemrenue 3amau ¢ 2 2 IIpoBoauTHL JIOTHYECKHE PACCYKIAEHUS IO  CIOKEeTaM

. TEKCTOBBIX 3a]1a4 C MOMOIIIbIO KPYroB Diijepa.

MOMOIIBIO KPYTOB Dilliepa

10.4. KomOuHaTopHbIC 3aa41 3 3 Pemathr KOMOMHATOpPHBIC 3aJlaud C IIOMOIIBIO Tiepedopa
BO3MOJKHBIX BAapUWaHTOB, B TOM YHCIE MYTEM MOCTPOCHHS
JIepeBa BO3MOXHBIX BapuaHTOB. CTPOHUTH TEOPETHUKO-
MHOKECTBEHHBIC MOJICII HEKOTOPHIX BHJIOB KOMOWHATOPHBIX
3ajad.

O0630p U KOHTPOJIb — 2

I'naga 11. PanuonanbHbie 16 19
ymucsaa
11.1. Kakue unciia Ha3bIBAIOT 2 3 IIpumeHsiTb B peud W MNOHUMATH TEPMHUHOJIOTHIO,

panrOHaJIbHBIMHA

CBSI3aHHYIO C pAalMOHAIBHBIMM YHCIAMH; PACINO3HABATH
HaTypaJIbHBIE, LETIBIE, IpOoOHbBIE, MTOJIOKUTEIIBHBIE,
OTPULIATENBHBIE YKCIIA;, XAPAKTePU30BaTh MHOKECTBO
PALMOHAJIBHBIX YUCEL.
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IIpuMeHsiT  CUMBOJIBHBIE  O0O3HAUEHUs JUIsI  3aIllUCH
YTBEPKJICHUA O PalMOHAIBHBIX YHMCIIAX, O COOTHOIICHHSX
MEXAy ITOJAMHOKECTBAMHM MHOXECTBA PAllUOHAJIBHBIX YUCEN.
IIpuMeHsITH CUMBOJIBHOE 0003HAUYEHUE MPOTUBOIOJIOKHOTO
qrcia, 00BSICHATH CMBICH 3aluceid Tuma (—a), ynpouaTh
cooTBeTCTByOmME 3anucu. M300paxkarb panuoHaIbHBIC
YU CJIa TOYKaMHA KOOPAMHATHOW MPSMOU.

11.2. CpaBHEeHHE pallMOHATBHBIX

YHUCCII. MOIIYJII) qHuciia

MogenupoBarb ¢ TIOMOIIBIO KOOPAWMHATHOM  MPSIMOM
OTHOLIEHUSI «OO0JbIIe» W «MEHbBIIE» I palUOHATBHBIX
yucen. IIpuMeHdaTs 1 MOHMMATBh T€OMETPUYECKUNA CMBICT
IIOHATHUSA MOAYJIS qucia, onpeaeaaThb MOZYJIb
pPAllMOHAIIBHOIO  YHUCJa,  HMCHO0JAb30BaTh  CHUMBOJIBHOE
0003HaUeHUE MOAYJS AJIsl 3alUCHU U YTEHUs YTBEP)KICHUIL.
CpaBHHMBATB U YNOPSAOYHUBATH PALlMOHAIBHBIE YUCIIA.

11.3. [eticTBus ¢

paluOHaJIbHBIMHA YK CJIaMHU

@opMyJTHPOBATH TPABWIA CIIOXKEHUS JIBYX YHCEN OJHOTO
3HaKa, ABYX YHUCEJ Pa3HBbIX 3HAKOB, MPABUJIO BBIYUTAHUS U3
OJIHOTO YHCJIa JPYroro, NPUMEHAATbL OTU TpaBWia i
BBIYUCJICHUS CYMM, pa3HOCTel. BBINOJHATL YHCIOBBIE
MOJCTAaHOBKHU B CYMMBI U Pa3HOCTHU, 3aMUCAHHBIE C TTOMOIIIO
OyKkB, HAXOAMThb COOTBETCTBYIOIIME MX  3HAYCHHUS.
IIpoBoAUTHL HECIOXKHBIE UCCIEAOBAHUS, CBSI3aHHBIE CO
CBOMCTBAMH CYMMBI HECKOJBKHUX pPAIlMOHAIBHBIX YHCEI
(Hampumep, 3aMeHa 3HaKa KaXKJ10ro CJIaraeMoro).

dopmyMpoBaTh TpaBUIa HAXOXKICHHS TPOU3BEACHUS U
YaCTHOTO JIByX YHCEJ OJHOT0O 3HaKa, JIBYX YHCEJ pPa3HbIX
3HAKOB, NPHUMEHSAThL OJTH TPaBWIA TPU YMHOXKEHUU U
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ACIICHUN PpAalUOHAJIBHBIX YHCCII. Haxozme KBaapaTbl H
KY6I>I palluOHAJIbHBIX  YMCCII. BbpluucasaTh,  3HAYCHMSA
YU CJIOBBIX BI)Ipa)KeHI/II‘/’I, COACpKAIINX PA3HBIC I[GﬁCTBI/IH.
BbInoJIHSATH  YHCJIOBBIC IIOACTAaHOBKH B HpOCTGﬁIHHC
6YKBCHHBIC BbBIpAXXCHHUA, HAXOAUTb COOTBCTCTBYIOHIHMC HX
3HAa4YCHMUAI.

11.4. Yro Takoe KOOpANHATHI 2 2 IIpuBoAUTHL TpUMEpPHl PA3JIMYHBIX CUCTEM KOOPIMWHAT B
OKpY)XalollleM  MHpE, ONpeldejsiTb ¢  3alUChbIBaTh
KOOPAMHATHI OOBEKTOB B Pa3MUYHBIX CHCTEMax KOOpIMHAT
(maxMaTHas JOCKa; MUPOTA U JOJIr0Ta, a3UMYT H T. JI.)

11.5. IIpsimoyroJibHbBIE 3 3 OO0BSICHATh 1 WLIKCTPUPOBATH MOHATHUE MPAMOYTOJBHOU
CUCTEMBbl KOOpPAMHAT Ha IJIOCKOCTH, NMPUMEHSATh B pEUYd U

KOOPJMHATHI Ha MJIOCKOCTH
NOHUMAaTh COOTBETCTBYIOIIME TEPMUHBI M CHMBOJIUKY.
CTpouTth Ha KOOPAMHATHOMN MJIOCKOCTU TOYKHU U (PUTYPHI IO
3aJlaHHBIM KOOpAMHATaM, OMNpedeJsiTb KOOPAWHATHl TOYEK.
IIpoBoaMTH HECIOXHBIE HCCIENOBAHUS, CBSI3aHHBIE C
pacnoJIoKEHUEM TOYEK Ha KOOPJIMHATHOM MIIOCKOCTH.

O0630p U KOHTPOJIb 2 2

I'naBa 12. MHOTOyroJibHUKHU H 10 12

MHOTOTPAHHUKH
12.1. TTapannenorpamm 3 4 Pacno3naBarp napajuieorpaMMm Ha 4epTekax, pUCYHKax, B

okpyxatomieM wmupe. HM300paxkarb mapawienorpaMMm C
UCIIOJIb30BAaHUEM YepTEKHBIX MHCTPYMEHTOB.
MopeanpoBarb napajieliorpaMM, UCHOJIB3ys — Oymary,
IUIACTWJIMH, IPOBOJIOKY M T. 1. McciienoBaTh 1 ONMCHIBATH
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CBOMCTBa TMapajjieiorpaMMa, HCIOJb3ysl  AKCIEPUMEHT,
HaO0JI0ICHHE, U3MEpEeHue, MOJICJIUPOBAHUE.
®opmyaupoBaTb, O00OCHOBBIBATH, ONPOBEPrarb C
MOMOIIIbIO  KOHTPIPUMEPOB  YTBEPKJEHUS O CBOMCTBax

napajuienorpamma. CpaBHHMBaTH CBOICTBa
napajieJIorpaMMOB  Pa3jM4HbIX BHJOB: pomOa, KBajpara,
NpsIMOYrOJIbHUKA.  BbIABHraTh  TUINOTE3bl,  CTPOUTH

JOTMYECKYI0  LEMOYKY  PAcCyXKJICHUM O  CBOMCTBax
MapAJJICIOTPAMMOB ~ Pa3JIMYHBIX BHUIOB, OOBSACHATH UX.
KoncTpyupoBath ciocoObl MOCTPOCHHS NapaJlJIEIOrPaMMOB
M0 3aJaHHBIM PHUCYHKaM, OCYWIECTBJSATH CAaMOKOHTPOJIb,
MpoBepsisl  COOTBETCTBUE  IMOJYYEHHOTO  M300pasKeHUS
3aJaHHOMY.

12.2. ITnomanu

N3006paxkaTh paBHOCOCTABJICHHBIC (UTYPHI, ONPeNAeIsiTh UX
wiomaau. MoaeaupoBaTbs TeoMeTpudeckue QGUrypsl U3
OyMaru (mepexkpanBaTh MPSIMOYTOJBHUK B MapajijiesIorpaMM,
NOCTPAauBaTh TPEYTOJIbHUK 110 napajienorpamMmma).
CpaBHuBath Qurypsl 1o Mmiomaad. DopMyJIHPOBATH
CBOMCTBa  paBHOCOCTaBJICHHbIX  ¢uryp. CocraBiasiTh
bopMybl Uil BBIYUCIEHHUS IUIOMIA[M Tapajjiesorpamma,
IUIOIIAAA  NPAMOYTOJIBHOTO  TPEYrOJIbHUKA. BbINOJIHATH
M3MEPEHUS W BBIYMCIATH IUIOIIAAM MapajuieJorpaMMma Hu
TPEYTOJIbHUKA. HUcnoab3zoBatb KOMIIBIOTEPHOE
MOJICIMPOBAHUE M DJKCHEPUMEHT JUIsl M3Yy4YE€HUs CBOWCTB
reomerpuueckux ¢uryp. CTPOUTH JIOTMYECKYIO LEMOUYKY
pacCcykJieHni 0 paBHOBeNUKHX (urypax. Pemars 3amaun Ha
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HAXOXJICHUE rionaaei napaJiieJIorpaMMoB u
TPEYTOJIbHUKOB.

12.3. llpuzma

Pacno3naBarp 1pu3Mbl Ha YepTeXkax, PHUCYHKax, B
okpyxaromeMm wmupe. HaspiBare npusmbel. KomupoBathb
Opu3Mbl,  K300pakE€HHBIE  HAa  KiIeT4atod  Oymare,
OCYIIECTBJATHL CAMOKOHTPOJIb, IPOBEPSAsI COOTBETCTBUE
MOJIy4YEHHOTO HM300pa)keHusi 3aJaHHoMy. MoaeaupoBaThb
MPU3MBI, UCIIOJIb3Yd OyMmary, MJacTUIMH, MPOBOJIOKY U T. 1.,
HU3r0TaBJIMBATh U3 Pa3BEPTOK.

Onpenensitb B3aMMHOE pACIONIOKEHUE TpaHel, pedep,
BepiminH npu3Mbl. HcesienoBatb  CBOWCTBA — MPU3MBI,
UCIONIB3YSl  OKCIEPUMEHT,  HaONIoJEeHUEe,  HU3MEpEeHHE,
MoaenupoBanue. OnucbIBaTh CBOMCTBA MPU3MBI, UCIOIb3YS
COOTBETCTBYIOIIYIDO  TEPMHUHOJIOTMIO.  DopmMyaHpoBaTh
YTBEPXKAECHUST O  CBOMCTBax IIPU3MBI, ONPOBEPrarb
YTBEPKIEHUSI C TOMOUIIBI0 KOHTpIpuMepoB. CTpOUTH
JIOTUYECKYIO0 1IEMOYKY PACCYKJAEHUM O CBOMCTBaX IPHU3M.
CocraBastbh GOpMyIibl, CBSI3aHHBIE C TUHEUHBIMU, TNIOCKUMU
M TNPOCTPAHCTBEHHBIMU  XapaKTEPUCTHUKAMHU  TPU3MBL.
MoaeanpoBarhb U3 IPU3M IPYTrU€ MHOTOTPAHHUKH.

O0630p 1 KOHTPOJIb

IHoBTOpEeHue (B TOM umcIIe
UTOroBasi KOHTPOJIbHASA

padora)

10

14

77




MarepuajibHO-TeXHHYECKOe ofecreueHHe 00pa3oBaTejibHOI0 Mpoiecca

HauMmeHoBaHMe 00HEKTOB U
CPeICTB MAaTEPUATbHO-TEXHUYECKOT O
o0ecmeYeHus

Mpumeyanus

IIporpammsbi

@enepalbHBIN TOCY1apCTBEHHBIN
oOpa30BaTeNbHbINM CTAaHAAPT OCHOBHOI'O OOIIETO
oOpa3oBaHUs.

[IpumepHas nporpamma

OCHOBHOTO 00111eTO 00pa30BaHUsI.

B nporpamme onpeneneHsl LHEIU U 3aJa4 Kypca, paCCMOTPEHBI
0COOEHHOCTH COJIEP>KaHUS U PE3YJIBTATHI €r0 OCBOCHUS (JINYHOCTHBIE,
METanpeIMETHBIE U MPEIMETHBIC); MPEICTABICHBI COJICPKAHUE
OCHOBHOT'0 00I1IeTO 00pa30BaHus [0 MaTEMATUKE, TEMATUYECKOE
MJIAHUPOBAHKE C XaPAKTEPUCTUKOU OCHOBHBIX BUJIOB JICATEIIBHOCTH
yUallUuXcsl, OMMCAHO MAaTEPUATBHO-TEXHUYECKOE 00ECIIeYeHHE
00pa3oBaTenpHOTo IMpolecca

Y4eOHUKH

Hopodees I'. B., lllapsirun 1. ®@., CyBoposa C.
b. u np. Marematuka. 5 kiacc / [Tox pen. I'. B.
Hopodeesa, U. ®. lllapsiruna. — M..:
[IpocBemenne, 2013 T.

Hopodees I'. B., Hlapeirun 1. @., CyBopona C.
b. u np. Maremaruka. 6 knacc / [lox pex. I'. B.
Hopodeesa, U. ®. [llappiruna. — M..:
[Ipoceemenne, 2014 r.

B yuyeOHmKax peanu3zoBaHa riiaBHas 1€k, KOTOPYIO CTaBUIIM mepe] co0oi
aBTOPBI — PA3BUTHE JTUYHOCTH IIKOJIbHUKA CPEICTBAMUA MATEMATUKH,
MOJITOTOBKA €T0 K MPOJIOJDKEHUIO O0YUYEeHHS U K caMmopeaTn3aliy B
COBPEMEHHOM OOIIECTBE.

B yueOHukax npenctaBieH MaTepuai, COOTBETCTBYIOIIUM MporpaMMe 1
MO3BOJISIIOIIMN  y4aluMcs 5-9 Ki1acCOB BBICTPANBATh MHAWBUYaIbHbBIC
TPAeKTOPUU U3YyUYCHUSI MAaTEMATUKH 3a CUET 00s13aT€JILHOTO U
JOIOJTHUTENIBHOTO MaTepuralia, MApKUPOBAHHOW Pa3HOYPOBHEBOM
CUCTEMBI YIIPaXKHEHU, OPraHM30BAHHOM NOMOIIHU B pazzaene « OTBETHI,
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COBCTHI U PCIICHUA», JOIIOJITHUTCIBHOI'O MaTCpHrajia: pa3iIndHbIX
IMPAKTUKYMOB, HCCJICAOBATCIIbCKUX U ITPAKTHUYICCKUX pa60T, JOMAIlTHHUX
KOHTPOJIBHBIX pa60T, HCTOPHUYCCKOI'O U CIIPAaBOYHOI'0O MAaTCpHalia U Ip.

JAnpakTuyecKkue MaTepuabl

Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O.
u ap. Marematuka. JIM1aKTHYECKUE MaTepUaIb.
5 kmace. — M.: [Ipoceemenne, 2013 .

Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O.
u p. Maremaruka. /JIMIaKTHYECKHE MATEPHUAIIBI.

6 kinacc. — M.: [IpocBemenne, 2014 r.

[IpenHa3HauEHBI U1 OpTraHU3AIUN CAMOCTOSITEITLHOM
muddepeHIrpoBaHHON pabOTHl yUalTUXCs; BKIIOYAOT 00y4JaroIIe
paboThI, coaeprKaIIre 3a1aHus Pa3HOTO YPOBHS CI0XHOCTH, U
HEOOJIBIITHE TTPOBEPOYHBIC PAOOTHI, B TOM YHCIIC TECTHI C BRIOOPOM
OTBETa, CHAOKEHHBIC KITFOYOM — TIEPEUYHEM BEPHBIX OTBETOB

TeMmaTnuecKkue TeCThI

Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O.
u ap. Marematuka. TeMaTuyeckue TeCThl. 5
kinacc. — M.: IIpocsemenne, 2013 r.

Kysnenosa JI. B., Munaesa C. C., Pocnosa JI. O.
u 1p. Marematuka. TeMaTH4ecKue TeCThI. 6
kiacc. — M.: IIpocBemenue, 2014 r.

[TpenHa3HaYeHBI 1T TEKYIIEro ONEPATUBHOTO KOHTPOJIS MPU U3YUCHHUH
Kypca

KonTpoabHbie padoThl

Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O.
u 1p. MatemaTtuka. KoHTpoJibHbBIE paOOThI. 5

[TocoOue, B KOTOpOM coziepkKaTCsi MaTEPHAIIbI 111 TEMATUYECKOTO
KOHTPOJIS (3a4€ThI B YETHIPEX BapUaHTaX), UTOTOBbIE KOHTPOJIbHbBIE
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kiacc. — M.: [Ipocsemienue, 2014 r.

Kysuenosa JI. B., Munaesa C. C., Pocnosa JI. O.
u ap. Marematuka. KoHTposibHBIE PaOOTHIL. 6
kiacc. — M.: [Ipocsemenne, 2014 r.

paboTHI (MOJTYT0I0BBIE U TOJ0BbBIE), HUTOTOBBIE TECTHI

YcrHble YHpaKHCHUA

MunaeBa C. C. Marematuka. Y CTHEIE

yrpaxHeHus. S kinacc. — M.: [Ipocsenienue,
2014 r.

Munaesa C. C. Maremaruka. Y CTHBIC
yrpaxseHnus. 6 knacc. — M.: [Ipocsemienue,
2014 r.

HOCO6I/IG, MMpCAHAa3HAYCHHOC JIA pa60TI>I Ha YPOKC IIpU U3YUCHHUHU HOBOI'O
MaTcpuajia U IIpyu IIOBTOPCHUHA HpOﬁHCHHOFO

JlonoJiHMTE IbHAA JTUTEPATYPA ISl YYALUXCH

bammakos M.M. Maremaruka B kapmaHe
«Kenrypy». MexnyHapoIHbI€ OJIUMITNA]IbI
mKOJIBHUKOB. — M.: IIpoda, 2011.
Konukos A.®., Konukos A.B.
N300peTaTenbHOCTD B BBIYUCICHUSIX. — M.:
Hpoda, 2009.

Marematuka B ¢popmynax. 5-11 kiacchl.
CnpaBounoe nocooue. — M.: Jlpocda, 2011.
ITerpoB B.A. Maremaruka. 5-11 kmnaccsl.

Crucok AOMOJHUTENBHOM JINTEPATYPbl HEOOXOAUM YYalTUMCS IS
Jy4IIIero MOHUMAaHUS UeH MaTeMaTUKH, PACIIUPEHUS CIIEKTpa
M3y4aeMbIX BOIPOCOB, YTIyOIeHHsI UHTEpeca K NMPEAMETY, a TaKKe s
NOJATOTOBKH JOKJIAJIOB, COOOIIEHH, pedepaToB, TBOPUECKUX padoT,
IIPOEKTOB U JIp.

B cnucok BoLIM CIpaBOYHUKH, y4€OHbIE TOCOOMS, COOPHUKHU

OJIMMIINAA, KHUI'Y JJI1 YTCHUA U 1.
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[Tpuknagasie 3amaun. — M.: Jlpoda, 2010.
[Tapeirva U.®. Ypoxku aeayumku ['aBpuiisl, Wiu
PaszBuBaromue kanukyssl. — M.: JIpoda, 2010.

MeTtoanyeckre peKOMEeHIAUA

Cysoposa C. b., Ky3uenona JI. B., Munaesa C.
C. wu gap. Maremaruka. MeToaudeckue

pekoMenaanmu. S knacc. — M.: IIpocsemienue, ¢
2013r. (pa3merteHo Ha caiite
http://www.prosv.ru/info.aspx?ob_no=12802).
Cysopoga C. b., Ky3nenosa JI. B., Munaesa C.
C. u ap. MaremaTtuka. MeToIM4eCcKue
pekoMenaamu. 6 kinacc. — M.: [IpocBenienue, ¢
2013 r. (pa3mMelneHo Ha caiiTe
http://www.prosv.ru/info.aspx?ob_no=12802 ).

[Tocobue s yuutenel, NpeAHa3sHAYEHHOE NOMOYb MM B OBJIAJICHUU
UJICOJIOTHEN M OCHOBHBIMH METOJWYECKUMHU HJIESIMHU Kypca, OOJEerduTh
€XKEIHEBHYIO pabOTy MO NOJATOTOBKE K ypOKaM

TexHnuyeckue cpeacrsa

IIepcoHanbHbBI KOMIIBIOTEP C IPUHTEPOM

MynbTUMEIHATPOEKTOP € SKPAHOM WJIM UMHTEPAKTUBHAS JOCKA

Kcepokc
IIpunTep

YUYEBHO-ITPAKTUYECKOE U YYEBHO-TABOPATOPHOE OBOPYJOBAHUE

AyauTopHasi J0CKa C MAarHUTHOM TTOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOJICHUM ISl KpETIeHUs TabIuI

KOMILUIEKT HHCTPYMEHTOB KIIACCHBIX: JIMHEHKa, Tpancnoptup, yrompauk (30°, 60°), yrompuuk (45°, 45°), mupkyis
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KoMIuIeKT crepeoMeTpruecKux Tell (IEMOHCTPAIIMOHHBIA U Pa3aaTOYHbIH )
Habop nmnanumerpuueckux Guryp
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Hpuioxenne 1
KanengapHo-temaTu4eckoe NJIaHUPOBAHUE YPOKOB 5 KJjiacc

(5 yacos B Hemeto, Bcero 170 yacoB, pe3eps 5 yacoB)

[Ipu nonaganuy KOHTPOJIBHBIX PabOT HA CyOO0OTY WM MOHEETBHUK
KOJIMYECTBO YAaCOB B TEME MOXKET ObITh U3MEHEHO (YBETUUYEHO WITU

YMEHBIIIEHO) Ha 1-2 3a cYEeT 4acoB MOBTOPEHHS.

Ne Tema ypoka [ara

1 1.1.Pa3H000pa3Hblil MUp JTMHHIA

2 1.2. Ilpsimas. Yactu npsimoil. Jlomanas

3 1.2. TIpsimas. Yactu npsimoil. JIomaHnas

4 1.3. JlnuHa muHUN

5 1.3. JlnuHa muHUN

6 1.4. Okpy>XHOCTB

7 1.4. OKpyXHOCTb

8 2.1. Kak 3anmchIBarOT ¥ YUTAIOT HATYPAJIbHBIC
qucia

9 2.1. Kak 3anuchIBaOT ¥ YUTAIOT HATYypaJIbHbBIC
qucia

10 2.2. HarypanpHbiii psg. CpaBHEHUE HATYPAIbHBIX
qucen

11 2.2. HarypanpHbii psg. CpaBHEHHE HATyPAIBHBIX
qucen

12 Bxoonaa konmponvnasn paooma Ne 1

13 2.3. Uncna ¥ TOYKU Ha IPSIMOMA

14 2.3. YUucna v TOYKM Ha TPSIMOM

15 2.4. OkpyrieHue HaTypaJlbHbIX YHCEI

16 2.4. OKkpyrieHue HaTypaJlbHbIX YHCEI

17 2.5. Permienne kOMOMHATOPHBIX 337124

18 2.5. Pemienne KOMOMHATOPHBIX 3a]1a4

19 2.5. Pemienue KOMOMHATOPHBIX 3a]1a4

20 Oo6o6maromuii ypok «Jluauu. Harypanbhbie
YHUCIIA»

21 KonTpoabnas padora Ne 2 «JIunuu.
HarypanbHabie yncina»

22 3.1. CinoxeHre 1 BEIYUTAHHE

23 3.1. CnoxeHue 1 BHIYUTAHUE

24 3.1. CnoxxeHue 1 BHIYUTAHUE

25 3.2. YMHOXXEHHE U JICIICHHE

26 3.2. YMHOXXEHHE U JICTICHHE

27 3.2. YMHOXEHHE U JIeTICHHE

28 3.2. YMHOXXEHHUE U [IEJIEHUE

29 3.2. YMHOXXEHHUE U [IEJIEHUE

30 3.3. Ilopsimok AeNCTBHI B BBIYUCICHUN

31 3.3. Tlopsinok necTBUM B BBIYUCICHUU
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Ne

Tema ypoka

Jlara

32 3.3. [Topsimok neicTBUi B BHIYUCICHUN

33 3.3. Ilopsiok neicTBHM B BBIYUCICHUN

34 3.4.Ctenenp yucna

35 3.4.CrernieHp uncia

36 3.4.CrernieHp uucia

37 3.5. 3aga4yu Ha OBHKEHUE

38 3.5. 3aga4yu Ha OBHKEHUE

39 3.5. 3aga4yu Ha OBHKEHUE

40 3.5. 3amauyn Ha IBM)KCHUE

41 Ob606maromuit ypok «JleficTBHs ¢ HaTypalbHBIMU
JUCTAMI)

42 Ob6o06maromuit ypok «JleficTBHs ¢ HaTypalbHBIMU
YU CIIAMUY

43 Kountpoabnas padora Ne 3 «/JleiicTus c
HATYPaJIbHBIMH YHCITAMID)

44 4.1. CBolicTBa CIIOKEHUSI 1 YMHOKECHUS

45 4.1. CBOWCTBa CIIOKEHHSI 1 YMHOKEHUSI

46 4.2. PactipeienuTeIbHOE CBOWCTBO

47 4.2. Pacnipe1eIMTEIBLHOE CBOMCTBO

48 4.2. PactipeieIuTeIbHOE CBOMCTBO

49 4.3. 3agaumn Ha YacTu

50 4.3. 3amayn Ha YacTu

51 4.3. 3agaun Ha YacTU

52 4.4. 3agauv Ha ypaBHUBaHHE

53 4.4. 3agauv Ha ypaBHUBaHHE

54 O6o6mraronuii ypok «¥cnonp30BaHue CBOHCTB
JEUCTBUM IIPU BBIYMCICHUN

55 5.1. Kak 0603Ha4ar0T 1 CpaBHUBAIOT YTJIbI

56 5.1. Kak 0603Ha4arOT 1 CpaBHUBAIOT YTJIbI

o7 5.2. smepenue yrioB

58 5.2. U3smepenue yrioB

59 5.2. Usmepenue yrion

60 5.3. JlomaHble 1 MHOTOYTOJLHUKH

61 5.3. JlomaHble 1 MHOTOYTOJILHUKH

62 O60061marmuil ypok «YTibl U MHOTOYTOJTbHUKI

63 KonTpoasnas padora Ne 4 «Mcnosb3oBanue
CBOMCTB JICUCTBUU MIPU BBIYUCICHUAX. Y TJIbI U
MHOTOYTOJTbHUKI)

64 6.1. JlenmuTenu u KpaTHbIe

65 6.1. Jlenutenu u KpaTHbIE

66 6.1. Jlenutenu u KpaTHbIE

67 6.2. IIpocThie M cOCTaBHBIC YHCIIA

68 6.2. IIpocThie U COCTaBHBIC YHCIIA
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Ne

Tema ypoka

Jlara

69 6.3. CBoiicTBa AEIIMMOCTH

70 6.3. CBoiicTBa AEIMMOCTH

71 6.4. [lpuzHaku 1eTuMOCTH

72 6.4. [Ipu3Haku AeIMMOCTH

73 6.4. [lpu3Haku qenMMOCTH

74 6.5.JleneHue ¢ ocTaTkoM

75 6.5./lemenne ¢ ocTaTkoM

76 6.5./lemenne ¢ ocTaTkoM

77 O6o6maronmii ypok «JlemmMocTh yncen

78 O6o6mmaronuii ypok «JlemuMocTh uncen

79 7.1. TpeyronbHUKU U UX BUABI

80 7.1. TpeyronbHUKH U UX BUIBI

81 7.2. IIpsMOyTOJTBLHUKHU

82 7.2. IIpAIMOYTOJIbHUKHU

83 7.3. PaBeHcTBO (huryp

84 7.3. PaBeHcTBO (huryp

85 7.4. IInomaap NpsSIMOYTOJIHHUKA

86 7.4. IInomaap NpsSIMOYTOJIHHUKA

87 Ob606maromuit ypok « TpeyroabHUKH U
YETHIPEXYTOJIEHUKI

88 KonTpoabnasi padora Ne §
«emumocTts uncen. TpeyronbHUKU U
YETHIPEXYTOJIEHUKI

89 8.1. {onm

90 8.1.lonun

91 8.2.UT0 Takoe apooh

92 8.2.UT0 Takoe apooh

93 8.2.Yto Takoe 1po0b

94 8.3.OCHOBHOE CBOMCTBO JAPOOH

95 8.3.OCHOBHOE CBOMCTBO JApOOH

96 8.3.0cHOBHOE CBOICTBO ApodU

97 8.4. IlpuBenenue npobdeit Kk 001IeMy 3HaMEHATEIO

98 8.4. [IpuBenenue apooOeit Kk 001eMy 3HaMEHATEITIO

99 8.5. CpaBHeHHE apodei

100 8.5. CpaBHeHue apobeit

101 8.5. CpaBHEeHHE Apodei

102 8.6. HarypasibHble ynciia u Jpoou

103 8.6. HaTypanbHbie uncia u apoou

104 O6o6mmaronuit ypok «JIpoouy»

105 O6o6maromuit ypok «Jpoomy»

106 Kourpoabnasi padora Ne 6 «/[poou.
TpeyroJIbHUKH U YeTHIPEXYTOJTbHUKI))

107 9.1. CroxxeHre U BBIYMTAHHE IPOOCH
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Ne

Tema ypoka

Jlara

108

9.1. CroxeHue U BbIYUTAHHUE IPOOeH

109 9.1. CrnoxeHue U BBIYUTAHHUE IPOOEH

110 9.1. CiioxeHue U BbIYUTAHHUE IPOOEH

111 9.1. CiioxeHue U BbIYUTAHHUE IPOOEH

112 9.2.Cmenransble 1pobu

113 9.2.CmeniaHHbIe Ipoou

114 9.2.CmeniaHHbIe Ipoou

115 9.3. CiioxeHue U BBIYMTAHUE CMEIIAHHBIX Ipo0ei

116 9.3. CiioxeHue U BBIYMTAHUE CMENIAHHBIX Ip0o0ei

117 9.3. CiioxeHue U BBIUMTAHUE CMENIAHHBIX Ip0o0ei

118 9.3. CiioxeHue U BBIYMTAHUE CMENIAHHBIX Ip0o0ei

119 9.3. CiioxeHue U BBIYMTAHUE CMEIIaHHBIX Ipo0ei

120 9.4. YMHOXeHHE 1pobdeit

121 9.4. YMHOXeHHE 1podeit

122 9.4. YMHOXeHHE Ipobeit

123 9.4. YMHOXeHHE Ipobeit

124 9.4. YMHOXeHUE podeit

125 9.5. llenenue apoodei

126 9.5. llenenue apoodei

127 9.5. llenenue apoodei

128 9.5. Jlenenue apooeit

129 9.5. Jlenenue apobeit

130 9.6. HaxoskneHne 4acTH 11€JIOr0 U IEJI0I0 10 €ro
YacTu

131 9.6. HaxoxaeHue 4acTH 1IeJI0T0 U IIEJI0ro IO €ro
YacTu

132 9.6. HaxoxaeHue 4acTH 1IeJI0T0 U IIEJI0ro IO €ro
YacTu

133 9.6. HaxoskneHne 4acTH 11€JIOr0 U IEJI0I0 10 €ro
YacTu

134 9.6. Haxosxienne 4acTH 11eJI0r0 U LEJOT0 MO €ro
YacTu

135 9.7.3agaum Ha COBMECTHYIO paboTy

136 9.7.3anaum Ha COBMECTHYIO paboTy

137 9.7.3aiaun Ha COBMECTHYIO pabOoTy

138 O6o6maronuii ypok «JleicTBus ¢ 1poOsiMmy

139 O6o6maronuit ypok «JleicTBus ¢ 1poOsiMmy

140 Kontpoasnasi padora Ne 7 «JlelicTBus ¢
JPOOSIMU)

141 10.1.'eomeTpruueckue Tea U MX U300pakKeHHE

142 10.1.'eomeTpruueckue Tena U UX U300paKeHHE

143 10.2. ITapannenenunen

144 10.2. ITapannenenunen
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Ne

Tema ypoka

Jlara

145

10.3. O6BeM napasienenunesaa

146 10.3. O6BeM napasienenuneaa

147 10.4. ITupamua

148 10.4. Tlupamupga

149 O606maromuil ypok « MHOTOYTOJTBHUKI

150 11.1. Yrenue u cocTtaBiieHHE TAOJIHI]

151 11.1. Yrenue u cocraBiieHHE TAOJIHI]

152 11.1. Yrenue u cocTtaBiieHHE TAOJIHI]

153 11.2. JlnarpamMmbl

154 11.2. InarpamMmsl

155 11.3. Onpoc 001IEeCTBEHHOTO MHEHHUS

156 11.3. Onpoc o011eCTBEHHOTO MHEHHS

157 O6o6mraronuii ypok «Tabauipl U quarpaMmMbD)

158 O6o6maronuii ypok «Tabauipl U quarpaMmMbD)

159 [ToBTOopenne. CiioKeHUE M BRIYUCICHUE C
HATypaJTbHBIMHU YHCIIAMA

160 [ToBTOpenwue. [lenuMocTh yucen

161 IloBTopenue. [leiicTBus ¢ qpodsiMu

162 [ToBTopenue. JleiicTBus ¢ qpobsMu

163 [ToBTopenue. [elicTBus ¢ qpo0siMu

164 IToBTOpEHUE. YTIbl U MHOTOYTOJIbHUKHU

165 IToBTOpenue. TpeyroIbHUKU U YETHIPEXYTOJIbHUKH

166 [ToBTOpenue. TpeyroabHUKU M YETHIPEXYTONbHUKU

167 IToBTOpeHne. MHOTOIpaHHUKHU

168 KonTpoabnas padora Ne 8 «IloBTopeHue
Marepuaia S5 kiacca. MHOrorpaHHUKW)

169 IToBTopenue. Pemnienue 3amau

170 IToBTopenue. Pemnienue 3amau

171 PesepBHbIli ypok. [loBTOpenue. Pemenne 3anau

172 PesepBHbIli ypok. [loBTOpenue. Pemenne 3anau

173 PesepBHblli ypok. [loBTOpenue. Pemenne 3anau

174 Pe3epBHblii ypok. [loBTOpenue. Penienne 3anau

175 Pe3epBHblii ypok. [loBTOpenue. Penienne 3anau
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KanennapHo-temaTn4yeckoe mJiaHNpoOBaHHe YPOKOB 5 KJiacc
(6 yacos B Heaeni0, Bcero 204 yaca, peseps 6 yacoB)

[Ipu nonasanuy KOHTPOJIBHBIX pabOT HA CyOOOTY MM MOHENETbHUK
KOJIMYECTBO YaCOB B TEME MOXKET OBITh U3MEHEHO (YBETUYEHO WITU

YMEHBIIIEHO) Ha 1-2 3a cYeT 4acoB MOBTOPEHHUS.

Ne Tema ypoka [ara

1 1.1.Pa3H000pa3Hblil MUP JIMHHMA

2 1.2. Ilpsimas. Yactu npsimoit. Jlomanas

3 1.2. Ilpsimas. Yactu npsimoit. Jlomanas

4 1.3. JlnuHa TuHUN

5 1.3. JlnuHa muHUN

6 1.3. lnuHa MuHUN

7 1.4. OKpy>KHOCTb

8 1.4. OKpy>XHOCTh

9 1.4. Oxpy>XHOCTB

10 O6o0mmarouit ypok 1o teme «JInaum»

11 2.1. Kak 3anuchIBatOT U YUTAIOT HATYypaJIbHbBIC
qucia

12 2.1. Kak 3anuchIBalOT M YUTAIOT HATYpPaJIbHbBIC
qrcna

13 2.2. Harypanbublit paa. CpaBHEHHE HATypaTbHbBIX
qrcell

14 2.2. HarypanpHbii psg. CpaBHEHHE HATyPAIBHBIX
qucell

15 Bxoonasn konmponvnasa paooma Ne 1

16 2.3. YUucna v TOYKM Ha TPSIMOU

17 2.3. Yucna v TOYKY Ha IpsIMOU

18 2.3. Uncna ¥ TOYKU Ha MPSIMOM

19 2.4. OKpyrieHue HaTypajabHbIX YHCEI

20 2.4. OkpyrieHue HaTypaJlbHbIX YHCEI

21 2.5. Pemenne koMOMHATOPHBIX 3a7a4

22 2.5. Pemenne koMOMHATOPHBIX 33724

23 2.5. Pemmienne KoMOMHATOPHBIX 3a7a4

24 2.5. Pemmienne kOMOMHATOPHBIX 337124

25 2.5. PemieHue KOMOMHATOPHBIX 3a/1a4

26 Ob6o06maromuit ypok «JIluauu. Hatypanbhbie
YHUCITaY

27 KonTpoabnas padora Ne 2 «JIunuu.
HarypanbHble uncna»

28 3.1. CnoxxeHue 1 BEIYMTAHHE

29 3.1. CnoxxeHue 1 BHIYUTAHUE

30 3.1. CnoxxeHue v BHIYUTAHUE

31 3.1. CnoxxeHue v BHIYUTAHUE

32 3.2. YMHOXXEHHE U JICTICHHE
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Ne

Tema ypoka

Jlara

33 3.2. YMHOX€EHUE U NEJICHUE

34 3.2. YMHOX€EHUE U NEJIEHUE

35 3.2. YMHOXXEHHE U JCIICHHE

36 3.2. YMHOXXEHHE U JCIICHHE

37 3.2. YMHOXXCHHE U JCIICHHE

38 3.3. [Topsimok neicTBUI B BBIYUCICHUN

39 3.3. [Topsimok neicTBUI B BHIYUCICHUN

40 3.3. [Topsiiok nelcTBHI B BBIYUCICHUN

41 3.3. Ilopsimok neicTBUi B BBIYUCICHUH

42 3.3. Ilopsinok NEeWCTBHI B BBIYUCIEHUN

43 3.4.CrernieHp uncia

44 3.4.Crenenp uncia

45 3.4.CreneHp yncia

46 3.5. 3agayu Ha OBHKEHUE

47 3.5. 3agauu Ha OBUIKEHUE

48 3.5. 3amauyy HA ABMIKEHUE

49 3.5. 3amauyy HA ABUIKEHUE

50 3.5. 3aiaun Ha ABUIKCHUE

51 O6o0maroiuit ypok «JlefcTBusi ¢ HaTypaibHBIMU
YU CIIAMUY

52 O6o0mmaromuit ypok «JlefcTBusi ¢ HaTypaabHBIMU
YU CIIAMUY

53 KontpoJsbnas padora Ne 3 «/leficTBus c
HATypaJTbHBIMU YHCIIAMI)

o4 4.1. CBoiicTBa CJI0)KEHHS] 1 YMHOXKEHUS

55 4.1. CBoliCTBaA CIIOKEHUS] 1 YMHOKECHUS

56 4.1. CBolicTBa CIIOXKEHUSI 1 YMHOKECHHSI

57 4.2. PacnipeieIuTeIbHOE CBOMCTBO

58 4.2. PactipeiemuTeIbHOE CBOWCTBO

59 4.2. PactipeiemuTeIbHOE CBOWCTBO

60 4.3. 3amayn HAa YacTU

61 4.3. 3agaumn Ha yacTu

62 4.3. 3agaumn Ha yacTu

63 4.3. 3agaumn Ha yacTu

64 4.4, 3anaun Ha ypaBHUBAHUE

65 4.4. 3ajayn Ha ypaBHUBAaHHE

66 4.4. 3ajayu Ha ypaBHUBAaHHE

67 O6o6maronuii ypok «¥cnonb30BaHue CBONCTB
JNEUCTBUM NIPU BBIYUCICHUN

68 O6o6maromuii ypok «Vcnonb3oBanue CBOMCTB
JNEUCTBUM NIPU BBIYUCICHUN

69 5.1. Kak 0003Ha4aoT U CpaBHUBAIOT YTIJIBI

70 5.1. Kak 0003Ha4ai0T ¥ CPaBHUBAIOT YTJIbI
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Ne

Tema ypoka

Jlara

71 5.2. I3mepenue yrion

72 5.2. 3mepenue yrios

73 5.2. I3amepenue yrios

74 5.2. I3mepenue yrios

75 5.3. JlomaHble 1 MHOTOYTOJIbHUKH

76 5.3. JlIomaHble U MHOTOYTOJIbHUKH

77 5.3. JlIomaHble U MHOTOYTOJIbHUKH

/8 O600marouil ypok « YTkl © MHOTOYTOJIbHUKI)

79 Konrpoabnasi padora Ne 4 «lcnosnib3oBanue
CBOWCTB JICMCTBUM NPH BBIYNCIICHUSX. Y TJIbI U
MHOTOYTOJTbHUKID)

80 6.1. Jlenutenu u KpaTHbIE

81 6.1. Jlenurenu u KpaTHbIe

82 6.1. Jlenurenu u KpaTHbIe

83 6.1. Jlenurenu u KpaTHbIe

84 6.2. [IpocTeie U COCTaBHBIC YHCIIA

85 6.2. [IpocTeie U COCTaBHBIC YHCTIA

86 6.3. CBoiicTBa IEIUMOCTHA

87 6.3. CBoiiCTBa JE€TUMOCTHU

88 6.4. IlpuzHaku 1eTuMOCTH

89 6.4. IlpuzHaku 1eTuMoCTH

90 6.4. IlpuzHaku 1eTuMOCTH

91 6.4. Ilpu3Haku qenMMOCTH

92 6.5./lemenue ¢ ocTaTkoM

93 6.5./lemenue ¢ ocTaTkoM

94 6.5./lemenne ¢ ocTaTkoM

95 O6o06mmaronuii ypok «JlemmMocTh anceny

96 O6o06maronuii ypok «JlemmMocTh ancemn»

97 7.1. TpeyroapHUKU U UX BUJIBI

98 7.1. TpeyrolbHUKN U X BUJBI

99 7.1. TpeyronbHUKN U X BUIBI

100 7.2. IIpAIMOYTOJIbHUKHN

101 7.2. IIpAIMOYTOJIbHUKHN

102 7.3. PaBeHcTBO (huryp

103 7.3. PaBeHcTtBO (uryp

104 7.3. PaBeHcTBO (huryp

105 7.4. Ilnomanp OpsiMOYToJIbHUKA

106 7.4. [Inomaap NpsiMOYTrOJIbHUKA

107 7.4. Ilnomanp NpsMOYTOJIbHUKA

108 O606maromuit ypok « TpeyroabHUKU U
YETBIPEXYTOILHUKI

109 Kounrpoabnas padora Ne §

«emumocTs uncen. TpeyroinbHUKU U
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Ne Tema ypoka [ara

YETBIPEXYTOJbHUKIY

110 8.1.lonm

111 8.1.Jlomm

112 8.2.UT0 Takoe apodh

113 8.2.UT0 Takoe apooh

114 8.2.Yto Takoe 1po0b

115 8.2.Yto Takoe 1po0b

116 8.3.OCHOBHOE CBOMCTBO JAPOOH

117 8.3.OCHOBHOE CBOMCTBO ApOOHU

118 8.3.OCHOBHOE CBOWCTBO APOOH

119 8.3.OCHOBHOE CBOWCTBO ApOOH

120 8.4. IlpuBenenue npobeit Kk 001IeMy 3HAMEHATEITIO

121 8.4. IlpuBenenue npobeit K 00111eMy 3HAMEHATEITIO

122 8.5. CpaBHeHuE Apobeit

123 8.5. CpaBHeHHUE ApobOeit

124 8.5. CpaBHeHuE apodei

125 8.5. CpaBHeHHUE ApobOeit

126 8.6. HarypasibHble unciia u qpoou

127 8.6. HarypasibHble uncia u qpobu

128 O6o6maronuit ypok «JIpoou»

129 O6o6maronuit ypok «J{poomy»

130 KonTpoasnas padora Ne 6 «/[pobu.
TpeyroabHUKY B YeTHIPEXYTOJTbHUKI

131 9.1. CroxeHue u BbIYUTAHHUE TPOOeH

132 9.1. CiioxxeHue U BBIYUTAHHE TPOOCH

133 9.1. CioxxeHue U BBIYUTAHHUE TPOOCH

134 9.1. CroxxeHue U BIYMTAHHE TIpOoOCH

135 9.1. CnoxxeHne u BeIYUTaHUE Tpo0Oeii

136 9.2.CMmenransble 1podu

137 9.2.CmemianHbIe 1poOH

138 9.2.CmenaHHbIe Ipoou

139 9.3. CioxeHue ¥ BBIYMTAHUE CMEIIAaHHBIX Ipo0ei

140 9.3. CiioxeHue ¥ BBIYMTAHUE CMEINIAaHHBIX Ipo0ei

141 9.3. CioxeHue 1 BBIUUTAHUE CMEIIIaHHBIX ApoOei

142 9.3. CioxeHue U BBIYMTAHUE CMENIaHHBIX Ipo0ei

143 9.3. CnoxeHue 1 BBIYMTAHHE CMEIIaHHbBIX JIpo0ei

144 9.4. YMHOXeHUE podeit

145 9.4. YMHOXeEHHE pobeit

146 9.4. YMHOXeEHHE pobeit

147 9.4. YMHOXeHHE Tpodeit

148 9.4. YMHOXeHUE pobeit

149 9.4. YMHOXeHUE npobeit

150 9.5. llenenue apooGeii
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Ne

Tema ypoka

Jlara

151

9.5. llenenue npoodei

152 9.5. llenenue apoodei

153 9.5. Jlenenue apobeit

154 9.5. Jlenenue apobeit

155 9.5. Jlenenue apooeit

156 9.6. HaxoaeHne 4acTy 1eJIoro U EeJIOro O €ro
JacTH

157 9.6. HaxoaeHne 4acTy 1eJIoro U EeJIOr0 [0 €ro
JacTH

158 9.6. HaxoxaeHue 4acTu 1EeJ0ro U LEJI0To MO €ro
JacTH

159 9.6. HaxoxaeHue 4acTu 1EeJ0ro U LEJI0To Mo €ro
JacTH

160 9.6. HaxoxaeHue 4acTu 1UEeI0ro U LUEIoro Mo €ro
JacTH

161 9.6. HaxoxaeHue 4acTu 1UEeIoro U LUEJIoro Mo €ro
JacTH

162 9.7.3amaun Ha COBMECTHYIO pabOTy

163 9.7.3amaun Ha COBMECTHYIO pabOTy

164 9.7.3amaun Ha COBMECTHYIO pabOTy

165 9.7.3ana4um Ha COBMECTHYIO paboTy

166 O6o0mmaronuit ypok «JIecTBusi ¢ ApoOsiMm»

167 O6o0mmaronuit ypok «JIecTBusi ¢ ApoOsiMi»

168 KonTpoabnas padora Ne 7 «JlelicTBus ¢
JPOOSIMUY)

169 10.1.I'eomeTpruueckue Tena u X H300pakeHne

170 10.1.I"'eomeTpruueckue Tesa U uX U300pakeHue

171 10.1.'eomeTpuueckue Tena U UX U300paKeHHe

172 10.2. ITapannenenunen

173 10.2. ITapannenenunen

174 10.2. Tapannenenunen

175 10.3. O6BeM napasienenuneaa

176 10.3. O0beM nmaparenenuneaa

177 10.3. O6bem napasnienenurena

178 10.4. ITupamuia

179 10.4. ITupamua

180 10.4. TTupammuia

181 O6o6maronmit ypok « MHOTOYTOJIbHUKIY)

182 O6o6maronmit ypok « MHOTOYTOJIbHUKIY)

183 11.1. YreHne u cocTaBiICHUE TAOIHI]

184 11.1. Yrenue u cocraBiienue TaOINL]

185 11.1. Yrenue u cocrtaBieHne TaOIHI]

186 11.2. lnarpamMmmbl
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Ne

Tema ypoka

Jlara

187

11.2. InarpamMmbl
188 11.2. JlmarpamMmbI
189 11.3. Onpoc oOIEeCTBEHHOTO MHEHUS
190 11.3. Onpoc 0OIeCTBEHHOTO MHEHUS
191 11.3. Onpoc 0OIIEeCTBEHHOTO MHEHUS
192 O6o6maronuii ypok « Tabauiipl U quarpaMmMbI)
193 O6o6maronuii ypok « Tabauiipl U quarpaMmMbI)
194 [ToBTOpeHue. CnoKEeHHE U BBIYUCICHHE C
HATYpaJIbHBIMH YUCJIAMU
195 [ToBTOpenwue. [lenuMocTh yucen
196 [ToBTOpenue. [eiicTBus ¢ 1poOsiMu
197 [ToBTopenue. [leiicTBus ¢ npodsimMu
198 [ToBTopenue. [elicTBus ¢ qpo0sMu
199 IToBTOpEHUE. YTIbl U MHOTOYTOJIbHUKHU
200 IToBTOopenue. TpeyrolbHUKU U YETHIPEXYTOJLHUKH
201 IToBTOpenue. TpeyroibHUKU U YETHIPEXYTOJIbHUKH
202 IToBTOpeHne. MHOTOIpaHHUKHU
203 Kontposbnas pa6ora Ne 8 «IlosTopenue
Marepuaia S5 kiaacca. MHOrorpaHHUKI
204 IToBTopenue. Penienue 3amau
205 Pe3epBHblii ypok. [loBTOpenue. Penienne 3anau
206 PezepBHblii ypok. [loBTOpenue. Penienne 3anau
207 PesepBHblii ypok. [loBTopenue. Pemenne 3agau
208 PesepBHblii ypok. [loBTopenue. Pemenne 3agau
209 PesepHblii ypok. [loBTopenue. Pemenue 3agau
210 Pe3epBHblii ypok. [loBTOpenue. Penienne 3anau
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KanennapHo-temaTnueckoe mJiaHNpoBaHHue YPOKOB 6 KJiacc
(5 yacos B Hexeto, Bcero 170 yacoB, pe3eps 5 yacoB)

[Ipu nonaganuy KOHTPOJBHBIX PadOT HA CyOOOTY MM MOHEETbHUK
KOJIMYECTBO YaCOB B TEME MOXKET OBITh U3MEHEHO (YBETUYEHO WITU

YMEHBIIIEHO) Ha 1-2 3a CYET 4acoB MOBTOPEHHS.

Ne Tema ypoka [ara

1 1.1 Yto MBI 3HaEM 0 ApOOSX

2 1.1 Yto MBI 3HaEM 0 ApOOSX

3 1.2 Beraucnenus ¢ ApoosiMu

4 1.2 Beraucnienus ¢ ApoosiMu

5 1.3 «MHOrO3TaXXHBIS» APOOH

6 1.3 «MHOro3TaKHBIE» IPOOH

7 1.4 OcHOBHBIE 33241 HA JpOOHU

8 1.4 OcHOBHBIC 337291 HA APOOH

9 1.4 OcHOBHBIC 3a71a4u Ha APOOH

10 1.5 Yto Takoe mpoIeHT

11 1.5 Yto Takoe mpoIeHT

12 1.5 Yto Takoe mpoIEeHT

13 1.5 YTo Takoe mpoIeHT

14 1.5 Yto Takoe mponeHT

15 1.6 CronOuaThie U KpyTrOBbIE AUArpaMMbl

16 1.6 CronOuaThie U KpyTrOBbIE AUArpaMMbl

17 O6o06maronuit ypok «/[pobu 1 mpoLeHThDy

18 Koumpononas paboma Ne 1 «/{podu n
MPOIEHTHD)

19 2.1 Tlepecekarommuecs: IpsiMble

20 2.1 Ilepecekarommuecs: IpsiMble

21 2.2 TlapannenbHble IpsIMbIE

22 2.2 TlapannenbHble IpsIMbIE

23 2.3 PaccrosiHue

24 2.3 Paccrosinue

25 O6o6maromuii ypok mo teme «IIpsmbie Ha
IJIOCKOCTH U B IPOCTPAHCTBE

26 3.1 JlecsiTnuuHas 3anuch Ipooeit

27 3.1 Jlecstmanast 3anuck Apooeit

28 3.2 JlecsaTuaHbie APOOU ¥ METPUUYECKAS CHCTEMA
Mep

29 3.3 TlepeBoa OOBIKHOBEHHOW APOOH B JECATHUHYIO

30 3.3 IlepeBo]1 0OBIKHOBEHHOU APOOH B IECSITHUHYIO

31 3.4 CpaBHeHUE NECATUYHBIX ApoOei

32 3.4 CpaBHeHUE NECATUYHBIX ApoOei

33 O6o0mmaromuii ypok 1o teme «JlecsTnanbie

TpoOm»
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Tema ypoka

Jara

34 Konmponvnas paooma Ne 2 «IIpsimble Ha
IJIOCKOCTH M B IIpocTpaHcTBe. JlecATHYHbIE
APOOH»

35 4.1 Crio>)xeHHe ¥ BBIYUTAHUE JACCATUIHBIX TpoOei

36 4.1 Crio>xeHue ¥ BBIMUTAHUE JICCITUYHBIX IpoOei

37 4.1 CnoxeHue U BEIYUTaHUE ACCATUYHBIX IpOoOeH

38 4.1 CnoxxeHue ¥ BEIYMTaHUE JECATUYHBIX IpoOei

39 4.2 YMHOXXEHHE U JCJICHUE ACCATUYHON ApoOH Ha
10, 100, 1000,...

40 4.2 YMHOXEHHE U JelIeHUe IeCATUYHON ApoOu Ha
10, 100, 1000,...

41 4.2 YMHOXXEHUE U JeNeHue JECATUYHON JpoOu Ha
10, 100, 1000,...

42 4.3 YMHOKEHHUE ACCATUYHBIX TpoOeit

43 4.3 YMHOXKEHHUE ACCATUYHBIX TpoOeit

44 4.3 YMHOXKEHHUE ACCATUYHBIX TpoOeit

45 4.3 YMHOXXEHUE AECATUYHBIX IpoOeit

46 4.3 YMHOXXEHUE AECATUYHBIX IpoOeit

47 4.4 ]Jlenenue NeCSITUYHBIX OpoOei

48 4.4 ]JleneHue NeCATHYHBIX ApoOei

49 4.4 ]JleneHue NeCATHYHBIX ApoOei

50 4.4 ]JleneHue NEeCATHYHBIX ApoOei

51 4.4 ]JleneHre NeCATUYHBIX ApoOei

52 4.5 Jlenenue necATUYHBIX ApoOeil (MpOoI0IKEHNE)

53 4.5 Jlenenue necATUYHBIX ApoOeil (MpOoI0KEHNE)

o4 4.5 Jlenenue necATUYHBIX ApoOei (MpoaoImKEeHHE)

55 4.5 Jlenenue necITUYHBIX qpoOei (ITPoIOIKEHNE)

56 4.6 OkpyrieHue JeCATUIHBIX ApoOeit

57 4.6 OkpyrieHue JeCATUIHBIX ApooOeit

58 4.6 OKpyTiIeHHne NECATUIHBIX APOOCH

59 4.7 3amaun Ha IBIOKEHUE

60 4.7 3amaun Ha IBIOKEHUE

61 4.7 3amaun Ha OBUKEHUE

62 4.7 3agaun Ha IBUIKEHUE

63 Oo6o0mmaromuii ypok «JlecTBus ¢ 1eCITUIHBIMU
JTPOOSIMI)

64 O6o6maronuit ypok «JleicTBus ¢ 1eCATUIHBIMU
JPOOSIMU)

65 Koumponvnas paooma Ne 3 «JleiicTBusi ¢
AeCATUIHBIMU JPOOSIMUD)

66 5.1 Ilpsimast 1 OKpYKHOCTb

67 5.1 IIpsiMmast U1 OKPY>KHOCTh
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Ne Tema ypoka Mara

68 5.2 JIBe OKpY>KHOCTH Ha TIJIOCKOCTH

69 5.2 JIBe OKPY>KHOCTH Ha MJIOCKOCTH

70 5.3 TlocTpoeHue TpeyrojJpHUKA

71 5.3 IlocTpoeHue TpeyrojabHUKa

72 5.4 Kpyruslie Tena. [lumunap u KoHyC

73 5.4 Kpyrublie Tena

74 O6o0maromuit ypok 1o teme «OKpy>KHOCTb)

75 6.1 Uto Takoe OTHOIIIEHUE

76 6.1 Uto Takoe OTHOIIICHHE

77 6.2 JleneHne B JaHHOM OTHOIICHUH

78 6.2 JlemeHue B TaHHOM OTHOIICHHH

79 6.2 Jlenenue B JaHHOM OTHOIICHUH

80 6.3 «['maBHas» 3a/madya Ha MPOIECHTHI

81 6.3 «['maBHas» 3amada Ha MPOIEHTHI

82 6.3 «['maBHas» 3a/1a4ya Ha IPOIEHTHI

83 6.3 «['maBHas» 3amavya Ha TPOIEHTHI

84 6.4 BeIpaxeHHe OTHOIIEHNS B IPOLIEHTAaX

85 6.4 BeipaskeHre OTHOIIIEHUS B MPOIICHTAaX

86 6.4 BeipaskeHre OTHOIIIEHUS B MPOIICHTAaX

87 O6o6mmaroiuit ypok «OKpykHOCTb. OTHOIIEHUS U
OPOLEHTHI»

88 Koumponvnasn paboma Ne 4 «OKpy:KHOCTb.
OTHoO1IEeHNS U IPOIEHTHI»

89 7.1 OceBasi cCHMMETpHSI

90 7.1 OceBasi cHMMeTpus

91 7.2 Och cummeTpun PUTyphl

92 7.2 Ocbh cummeTpun PUTyphl

93 7.3 llenTpanbpHass CHMMETPHS

94 7.3 lleHnTpanbpHass CHMMETpPHS

95 O6o06maronuii ypok mo teme « CUMMETPHS»

96 O6o0mmaroiuit ypok 1mo teme « CUMMETPHsI»

97 8.1 O MareMaTH4eCKOM S3bIKE

98 8.1 O MaTreMaTU4YECKOM SI3bIKE

99 8.2 byKBEHHbIE BBIPAXKEHHUS U YHCIIOBBIC
MOJICTAHOBKH

100 8.2 byKBEHHbIE BBIPAXKEHHUS U YHCIIOBBIE
MOJICTAHOBKH

101 8.3 ®opmynsl. Beiuucnenus no gpopmynam

102 8.3 ®opmynsl. Beraucnenus no popmynam

103 8.3 ®opmynsl. Beraucnenus no Gpopmynam

104 8.4 ®opmysibl ITMHBI OKPY>KHOCTH, TUIOLIAAHN Kpyra

1 00bEMa 11apa
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Tema ypoka

Jara

105 8.4 ®opMyJIbl IJIUHBI OKPYKHOCTH, TUIOIIATU KpyTa
1 00bEMa 11apa

106 8.5 Uto Takoe ypaBHEHHUE

107 8.5 UTo Takoe ypaBHEHHE

108 8.5 Uto Takoe ypaBHEHUE

109 8.5 Uto Takoe ypaBHEHHE

110 Oo6o0maroiuit ypok mno reme «CuMmMeTpus.
Boipaxkenusi, popMyIibl, ypaBHEHHS

111 Koumponwvuas paboma Ne 5 «CummeTpusi.
Bripaxenusi, popmyJibl, YpABHEHUD

112 9.1 Kakue yncna Ha3bIBAIOT LUEIBIMU

113 9.2 CpaBHEHHE LEBIX YHCEN

114 9.2 CpaBHEHHE LIEJIBIX YUCE

115 9.3 CrnoeHue 1eNbIX YUCEN

116 9.3 CrnoeHue 1eNbIX YUCEN

117 9.3 CnoskxeHue nenblX Yiucesl

118 9.4 BpruntaHue UeIbIX Yuces

119 9.4 BprunTaHue 1eJbIX Yucel

120 9.4 BplunTaHue NEIbIX YUCET

121 9.5 YMHOKEHHE U JIEJICHHUE LIEJIBIX YHCEI

122 9.5 YMHOKEHHE U IEJICHHUE LIEJIBIX YHCEI

123 9.5 YMHOXKEHHE U JIEJICHHUE LIEJIbIX YHCEI

124 O6o6maronuii ypok no teme «llenbie uncnay

125 10.1 TlonsiTue MHOXKECTBA

126 10.1 TlonsiTue MHOXKECTBA

127 10.2 Onepaunn HaJi MHOKECTBAMHU

128 10.2 Onepauun HaJi MHOKECTBAMHU

129 10.3 Pemenue 3a/1a4 ¢ MOMOIIBIO KPYTroB Jitepa

130 10.3 Pemenre 3a1a49 ¢ MOMOIIBIO KPYToB Diepa

131 10.4 KomOuHaTOopHBIC 331241

132 10.4 KomOuHaTOpHBIC 33141

133 10.4 KombunaTopHbI€ 33124

134 O6o0maromuit ypok o teme «Llensie yncna.
MmuoxectBa. Kombunatopuka»

135 Konmponvuaa paooma Ne 6 «Ilenbie yuciia.
MHuo:xkecTBa. KomOunaTopuka

136 11.1 Kakue yncia Ha3pIBalOT palMOHAIbHBIMU

137 11.1 Kakune yncia Ha3bIBalOT pallMOHAJIBHBIMU

138 11.2 CpaBHeHue palvoHanbHbIX yncen. Moayiib
qucia

139 11.2 CpaBHeHue panMoHanbHbIX yncen. Moayiib

qucia
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Ne Tema ypoka Mara

140 11.3 JleiicTBUSI C pallMOHAILHBIMU YHCIAMHU

141 11.3 JlencTBHs C pallMOHAIIBHBIMHU YU CIIAMHU

142 11.3 JlencTBHs C pallMOHAIIBHBIMHU YU CIIAMHU

143 11.3 JlencTBHs C pallMOHAIIBHBIMHU YU CIIAMHU

144 11.3 JleiicTBUS C pallMOHAIBHBIMHU YHCIIAMHU

145 11.4 Yrto Takoe KOOPAUHATHI

146 11.4 Yrto Takoe KOOpAUHATHI

147 11.5 TlpsMoyroapHbIe KOOPAUHATHI Ha TJIOCKOCTH

148 11.5 IIpsMoyronapHbIE KOOPAMHATHI HA TNIOCKOCTH

149 11.5 IIpsMoyronapHbIe KOOPAMHATHI HA TNIOCKOCTH

150 Oo6o0mmaromuii ypok mo Teme «PampmonansHbIe
YHUCIIa»

151 Koumponwvuas paboma Ne 7 «PaumoHaJbHbIE
YHCJI2»

152 12.1 ITapannenorpamm

153 12.1 IMapannenorpamMm

154 12.1 Ilapannenorpamm

155 12.2 TImomanu

156 12.2 Ilnomanu

157 12.2 Ilnomanu

158 12.3 Ilpuzma

159 12.3 Tlpuszma

160 Oo6o0maronuii ypok mo teme « MHOTOYTOIbHUKA 1
MHOTOTPAaHHHKHN

161 O6o06maronuii ypok mo teme « MHOTOYTOJIBHUKHU U
MHOTOTPAHHUKINY

162 IToBTopenue. [IpoOu 1 NpOIEHTHI

163 IToBTOpenue. /lelicTBUS ¢ JECATUYHBIMH IPOOSIMU

164 IToBTOpenne. OTHOWIEHUS U TPOLICHTHI

165 IToBTopenue. Ilenbie uncna

166 [ToBTopenue. [IpsiMble HA TIIOCKOCTH U B
npoctpancTBe. OKpyKHOCTh. CUMMETpUS

167 IToBTOpenue. ParmonanbHble ynciia

168 Konumponvnaa paooma Ne 8 « MHOTOYTOJILHUKY U
MHororpannuku. [loBropenne marepuasa kypca
6 x1acca»

169 IToBTOpEeHNE MaTepuralia Kypca 6 kjacca

170 IToBTOpEeHNE MaTepuralia Kypca 6 kjiacca

171 PesepBHbIli ypok. [loBTOpeHue. Pemienne 3anau

172 PesepBubili ypok. [loBropenue. Pemenne 3anau

173 Pesepsubili ypok. [loBropenue. Pemenne 3anau

174 Pesepsubili ypok. [loBTopenue. Pemenne 3anau
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Tema ypoka Hara

175

PesepsHbiit ypok. IloBTOpenue. Pemenue 3anau

KaHeHIlapHO-TeMaTI/I‘IeCKOe INIAHUPOBAHUE YPOKOB 6 kiacce

(6 yacoB B Heje10, Bcero 204 yaca, pe3eps 6 4acoB)

[Tpu nmomamanny KOHTPOJBHBIX Pa0bOT HA CyOO0OTY WIIH MOHEIETHHUK
KOJIMYECTBO YACOB B TEME MOXKET OBITh H3MEHEHO (YBEITUYCHO WJTH

YMEHBIIIEHO) Ha 1-2 3a cYeT 4acoB MOBTOPEHUSI.

Ne Tema ypoka Mara
1 1.1 Yto MBI 3HaEM O APOOSX
2 1.1 Yto MBI 3HaEM 0 ApoOSX
3 1.1 Yto mbl 3HaeM 0 qpo0six
4 1.2 Beruncienus ¢ 1po0saMu
5 1.2 Beraucnenus ¢ 1poosiMu
6 1.2 Beraucnienus ¢ 1poosiMu
7 1.3 «MHOro3TaKHbIS» APOOH
8 1.3 «MHOTO3Ta)KHBIE» TPOOH
9 1.4 OcHoBHBIC 337291 HA JPOOH
10 1.4 OcHOBHBIE 337124 Ha ApOOHU
11 1.4 OcHOBHBIE 337124 Ha ApOoOHU
12 1.4 OcHOBHBIC 3a71a4u Ha APOOH
13 1.5 Yto Takoe mpoIeHT
14 1.5 Yto Takoe mpoIeHT
15 1.5 Yrto Takoe mpouneHT
16 1.5 YTo Takoe mpoIeHT
17 1.5 Yto Takoe mponeHT
18 1.5 Yto Takoe mpoIeHT
19 1.6 CtonOuaThie U KpyTroBbIE AUArpaMMbl
20 1.6 CtonOuaThie U KpyTroBbIE AUArpaMMbl
21 O6o6maronuit ypok «J{pobu 1 mpoIeHTh
22 Koumponovnas paboma Ne 1 «J{podu ¥ POLEHTHD)
23 2.1 Tlepecekaromuecs: IpsiMbIe
24 2.1 Tlepecekaroniuecs npsiMbie
25 2.1 Ilepecekarommecs mpsiMbie
26 2.2 TlapannenbHble TpsIMbIE
27 2.2 TlapannenpHble TPsIMbIE
28 2.2 IlapansienbHble NPsSIMbIE
29 2.3 Paccrosinue
30 2.3 Paccrosinue
31 Oo6o06mmaromuii ypok mo teme «IIpsiMbie Ha MITOCKOCTH

Y B IPOCTPAHCTBE
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Tema ypoka

Jara

32 3.1 JlecatuuHas 3anuch Apooei

33 3.1 JlecsaTuuHas 3anuch qpobeit

34 3.1 JlecsaTuuHas 3anuch qpobeit

35 3.2 JlecsiTuuHble IPOOH U METPUYECKAs CUCTEMA MEP

36 3.2 Jlecatuunble 1poOU U METPUUECKAsI CHCTEMa Mep

37 3.3 [lepeBo1 0OBIKHOBEHHOM JIPOOH B ICCATUUHYIO

38 3.3 [lepeBo1 0OBIKHOBEHHOM JIPOOH B ICCATUUHYIO

39 3.4 CpaBHEHHE JIECATUIHBIX TpoOeit

40 3.4 CpaBHEHHE JIECITUYHBIX TpoOeii

41 3.4 CpaBHEeHHE JECATHUHBIX ApoOei

42 O6o0maronuii ypok mo teme «JlecsaTuaanie 1poom

43 Koumpononas paboma Ne 2 «IIpsimble Ha
IJIOCKOCTH M B IpocTpaHcTBe. JlecaTHYHBIE TPOOH»

44 4.1 CnoxxeHre ¥ BEIYMTaHUE JECATUYHBIX IpoOeit

45 4.1 CnoxxeHue ¥ BbIYUTaHUE JECATUUHBIX ApoOei

46 4.1 Crio>xeHre ¥ BBIYUTaHUE JIECSITUYHBIX IpoOei

47 4.1 CnoxxeHue U BbIYMTaHUE JECATUYHBIX IpoOeit

48 4.1 CnoxxeHre ¥ BEIYUTaHUE ACCATUYHBIX Ipo0Oeit

49 4.2 YMHOXXEHUE U JeNeHue AeCATUIHON apodu Ha 10,
100, 1000,...

50 4.2 YMHOXXEHUE U JeNeHue AeCATUIHON apobu Ha 10,
100, 1000,...

51 4.2 YMHOXXEHUE U JeNeHue AecATuUHOM apodu Ha 10,
100, 1000,...

52 4.3 YMHOXXEHUE AECATUYHBIX IpoOeit

53 4.3 YMHOXKEHHUE ACCATUYHBIX TpoOeit

54 4.3 YMHOXKEHHUE ACCATUYHBIX TpoOeit

55 4.3 YMHOKEHHUE ACCATUYHBIX TpoOeit

56 4.3 YMHOXEHHE JECATHYHBIX ApooOei

57 4.4 ]Jlenenue NeCSITUUHBIX ApoOei

58 4.4 JleneHuie qeCITUYHBIX ApooOei

59 4.4 ]JleneHue NECATHYHBIX ApoOei

60 4.4 ]JleneHue NeCATHYHBIX ApoOei

61 4.4 ]JleneHue NeCATHYHBIX ApoOei

62 4.4 ]JleneHnue NeCITUYHBIX ApoOei

63 4.5 Jlenenue necATUYHBIX ApoOeil (MPoI0KEHNE)

64 4.5 Jlenenue necITUUHBIX Apo0ei (Tpo1omHKeHue)

65 4.5 Jlenenue necaTUYHBIX ApoOeil (MpoI0IKEeHNE)

66 4.5 Jlenenue necATUYHBIX ApoOeit (MTPOoI0KEHNE)

67 4.6 OkpyriieHrue JeCATUIHBIX APoOeit

68 4.6 OkpyriieHre JeCATUIHBIX APOOeit

69 4.6 OxpyriaeHue IeCITUYHBIX Ipo0ei
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Tema ypoka

Jara

70 4.7 3agayn Ha IBUKEHUE

71 4.7 3anauu HA ABUKECHHE

72 4.7 3anauu HA ABUKECHHE

73 4.7 3amaun HA TBUKCHUEC

74 O6o6maronuit ypok «JlefcTBus ¢ 1eCATUHIHBIMU
JPOOSIMU)

75 O6o6maronuit ypok «JlefcTBus ¢ 1eCATUIHBIMU
JPOOSIMU)

76 Konmponvnaa paooma Ne 3 «[leiicTBus ¢
AeCATUYHBIMU JPOOSIMID)

77 5.1 IIpsiMast M OKPY>KHOCTB

/8 5.1 Ilpsimasi 1 OKPYHOCTb

79 5.2 JIBe OKpY>KHOCTH Ha IJIOCKOCTH

80 5.2 JIBe OKPYHOCTH Ha IJIOCKOCTH

81 5.3 IlocTpoeHue TpeyroiabHUKa

82 5.3 TlocTpoeHne TpeyroabHUKa

83 5.3 TlocTpoeHne TpeyroabHUKa

84 5.4 Kpyrasie Tena. [lununaap u KoHnyc

85 5.4 Kpyruible Tena.

86 Oo6o06maromuit ypok 1o teme «OkpyxHocTb. Kpyribie
TeIa»

87 Oo6o06maromuit ypok 1o teme «OkpyxHocTb. Kpyribie
TeIa»

88 6.1 Uto Takoe OTHOIIICHUE

89 6.1 Uto Takoe OTHOIIICHUE

90 6.1 Uto Takoe OTHOIIICHUE

91 6.2 Jlenenue B TaHHOM OTHOUICHUH

92 6.2 Jlenenue B TaHHOM OTHOIICHUHU

93 6.2 Jlenenue B TaHHOM OTHOIICHUH

94 6.3 «I ' maBHas» 3ajaya Ha TPOLICHTHI

95 6.3 «I ' maBHas» 3ajaya Ha TPOLICHTHI

96 6.3 «['maBHas» 3a/madya Ha TPOIEHTHI

97 6.3 «I'maBHasi» 3amada Ha MIPOIECHTHI

98 6.3 «I'maBHas» 3a7a4a Ha TPOIICHTHI

99 6.4 BeipakxeHne OTHOIICHUS B IPOIICHTaX

100 6.4 BelpaskxeHre OTHOILIIEHUS B MPOLIEHTAX

101 6.4 BeipakeHne OTHOIICHHUS B TPOIEHTAaX

102 6.4 BeipakeHne OTHOIICHUS B TPOIEHTAaX

103 O6o6maromuit ypok «OKkpykHOCTb. OTHOIICHUS U
MIPOIICHTHI

104 Koumponwvuas paboma Ne 4 «OKPYKHOCTD.

OTHOmIEHUs N IMPOUCHTLD>
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Tema ypoka

Jara

105 7.1 OceBasi cCUMMETpPHS

106 7.1 OceBasi CHMMETpHSI

107 7.2 Ocbk cumMmeTpuu GUTYPHI

108 7.2 Ocbk cumMmeTpuu GUTYPHI

109 7.2 Ock cuMmMeTpuu GUTYPHI

110 7.2 Ock cuMmMeTpun QUTYPHI

111 7.3 llenTpasnibHasi CHMMETPHS

112 7.3 LlenTpasibHasi CHMMETPHS

113 7.3 llenTpasibHasi CHAMMETpUS

114 O606maromuil ypok no teme «CUMMETpHI»

115 O6o06maronuii ypok 1mo teme « CHMMETPHS

116 8.1 O MareMaTH4eCKOM S3BIKE

117 8.1 O MaTeMaTU4YECKOM SI3bIKE

118 8.1 O MaTeMaTUYECKOM SI3bIKE

119 8.2 byKBEHHBIE BBIPAKECHHSI M YU CJIOBBIE ITOJICTAHOBKU

120 8.2 byKBEHHBIE BBIPAKECHHSI M YU CJIOBBIE ITOJCTAHOBKHU

121 8.2 byKBEHHBIE BBIPAKECHHSI U YU CIIOBBIE ITOJCTAHOBKHU

122 8.3 ®opmynsl. Beruucnenus no gpopmynam

123 8.3 ®opmynsl. Beruucnenus no popmynam

124 8.3 ®opmynsl. Beruucnenus no gpopmynam

125 8.4 ®opMyJIbl INIMHBI OKPYKHOCTH, TUIOIIAAN Kpyra 1
o0béMa 1apa

126 8.4 ®opmyJibl ITMHBI OKPYKHOCTH, TJIOIIAAN Kpyra U
o0béMa 1apa

127 8.5 Uto Takoe ypaBHEHUE

128 8.5 Uto Takoe ypaBHEHUE

129 8.5 Uto Takoe ypaBHEHUE

130 8.5 Uto Takoe ypaBHEHHUE

131 Oo6o6mmaronuii ypok mo teme « CHMMETpHSI.
BripakeHusi, GopMybl, ypaBHCHHSI

132 Koumponwvunas paboma Ne 5 «CummeTpusi.
BeipakeHnusi, popMyJibl, YPABHEHH S

133 9.1 Kakue uncia Ha3bIBaIOT LIEJIBIMHA

134 9.1 Kakue uncia Ha3pIBaOT LIEJIBIMHA

135 9.2 CpaBHEHHUE TICJIBIX YUCEI

136 9.2 CpaBHEHHUE TICJIBIX YUCEI

137 9.3 CroxeHue 11eIbIX YUCET

138 9.3 CioxeHue 1eIbIX YUCET

139 9.3 CnoskeHHe 1EebIX YUCE

140 9.4 BolunTaHue ENbIX YUCEN

141 9.4 Bpruntanue 1eiabIX YUCes

142 9.4 Belunutanue nenblx Yucen
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Tema ypoka

Jara

143 9.5 YMHOK€EHHE U [EJIEHUE LEJTBIX YHUCENT

144 9.5 YMHOXEHME U JEICHHUE NETbIX YHCET

145 9.5 YMHOXEHHE U JICJICHHUE 1IEJIbIX YHCE

146 9.5 YMHOKEHHE U JICJICHHUE 1IEJIbIX YHCE

147 O6o6maronuii ypok no treme «llenpie uncay

148 O6o6maronuii ypok no teme «llenpie uncay

149 10.1 TlonsiTHEe MHOXKECTBA

150 10.1 TlonsiTHe MHOXKECTBA

151 10.2 Onepanun HaJi MHOKECTBAMHU

152 10.2 Onepanun HaJi MHOKECTBAMHU

153 10.3 Pemrenue 3a1a4 ¢ NOMOIIBIO KPYTOB Jijiepa

154 10.3 Pemenue 3a1a4 ¢ mOMOIILIO KPYToB Jitepa

155 10.4 KomOuHaTOpHBIC 321291

156 10.4 KomOuHaTOpHBIC 321291

157 10.4 KomOuHaTopHBIC 331241

158 O6o6maronuii ypok no teme «llensie uncna.
MHuoxectBa. KomOuHaTopuka»

159 Koumponvnas paboma Ne 6 «lesibie ynucaa.
MHuo:kecTBa. KomOunaTopuka

160 11.1 Kakue ynciia Ha3pIBalOT palldOHAIbHBIMU

161 11.1 Kakue ynciia Ha3pIBalOT palldOHAIbHBIMU

162 11.1 Kakue yncia Ha3pIBalOT pallMOHAIbHBIMU

163 11.2 CpaBHeHUE pallMOHANIBHBIX yucen. Moayib unciia

164 11.2 CpaBHeHHe panoHaJIbHBIX yncen. Moynp yncia

165 11.2 CpaBHeHuUe pallMOHaIbHBIX yncesl. Moaylib uyncia

166 11.3 JleiicTBUs C pallUOHAIBLHBIMU YHUCIaMHU

167 11.3 JleiicTBUs C pallUOHAIBLHBIMU YHUCIaMHU

168 11.3 JeiicTBusl ¢ paliiOHATBHBIMU YHCITAMH

169 11.3 JleiicTBHsI ¢ pallMOHATBHBIMU YHCIAMH

170 11.3 JlencTBHS C pallMOHAIBHBIMHU YU CIIAMHU

171 11.3 JleiicTBUs C pallUOHAIBLHBIMU YHUCIAMHU

172 11.4 Yto Takoe KOOPAMHATHI

173 11.4 Yto Takoe KOOPAMHATHI

174 11.5 ITpsMoyronpHbIE KOOPAUHATHI HA TNIOCKOCTH

175 11.5 ITpsMoyronpHbIE KOOPAUHATHI HA TNIOCKOCTH

176 11.5 ITpsMoyronapHbIE KOOPAUHATHI HA TNIOCKOCTH

177 O6o0maromuit ypok 1o teme «PairioHanbHblie yncia

178 Koumponwvuas paboma Ne 7 «PaumoHaJbHbIE
Y CJaa»

179 12.1 ITapannenorpamm

180 12.1 TTapannenorpamMmm

181 12.1 Iapannenorpamm
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Tema ypoka

Jara

182 12.1 Tapannenorpamm

183 12.2 Tlmomanu

184 12.2 Ilnomanu

185 12.2 Tlmomanu

186 12.3 Tlpuzma

187 12.3 Tlpuzma

188 12.3 Tlpuzma

189 O6o0maroiuit ypok 1o reme « MHOTOYTOJIbHUKY U
MHOTOTPAHHHUKIN)

190 O6o6maromuii ypok 1mo teme « MHOTOYTOJIbHUKA 1
MHOTOTPAHHHUKIN)

191 IToBTopenue. [pobOu 1 NpOUEHTHI

192 IToBTOpenue. /lelicTBUS ¢ JECATUUHBIMH IPOOSIMU

193 IToBTOpenue. /lelicTBUS ¢ IECATUUHBIMU IPOOSIMU

194 IToBTOpeHue. OTHOLIEHHS ¥ TPOLICHTHI

195 IToBTOopenne. OTHOIIEHUS] M TPOLEHTHI

196 [ToBTOpenue. [IpsiMble HA TIOCKOCTU U B
npoctpancTBe. OKpyKHOCTh. CUMMETpUS

197 IToTOpenue. Llenbie yncna

198 IToTOpenue. llensie yncna

199 IToBTOpeHue. PanimonanbHbie yncia

200 IToTOpeHue. PanmonanbHbie yncia

201 Koumponwvnas paboma Ne 8 « MHOTOYTOJIbHUKH U
MHororpannuku. [loBropeHue matepuasia Kypca 6
KJIacca»

202 IToBTOpeHue maTepuasia kypcea 6 kiiacca

203 IToBTOpEeHHE MaTepuaa Kypca 6 Kinacca

204 IToBTOpEeHHE MaTepuaa Kypca 6 Kinacca

205 PeszepBHblii ypok. [ToBTopenue. Penienne 3anau

206 PesepBHblii ypok. [loBTopenue. Pemenne 3agau

207 PesepBHblii ypok. [loBTopenue. Pemenne 3agau

208 PesepHblii ypok. [loBTopenue. Pemenue 3agau

209 PezepBHblii ypok. [ToBTopenue. Pemenne 3anau

210 PesepBHblii ypok. [loBropenue. Penienne 3anau
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IHpuiaoxenue 2

Kpumepuu U HOPpMbBl OUEHKU 3HaHul7, ymenuﬁ U HAG6bLIKOG6 oﬁyualomuxc;l no
mamemamuke.

1. Ol{BHKa RUCBMEHHbIX Konmp0ﬂbetxpa60m 06yqalou4uxc;l no wmamemamuke.

KoHTposbHbIe paboThl TPOBOJATCS MO TOCOOUSIM:

«Maremartuka. KonTponpHbie paboThl. 5 Kitacc: mocodue st o0reo0pa3oBar.
opranm3anmii/ [ JI.B. Ky3nernora, C.C. Munaesa, JI1.O. Pociosa, C.b. CyBopona];
Poc. akan. o6pazoBanus, uzn-so «lIpocsemenue». — M.: [Ipocsenienue, 2014.

«Maremartuka. KonTponpHbie paboThI. 6 Kitacc: mocodue st o0reo0pa3oBar.
opraam3anmii/ [ JI.B. Ky3nernora, C.C. Munaesa, JI1.O. Pociosa, C.b. CyBopona];
Poc. akaa. o6pazoBanus, uzn-Bo «IIpocsemienue». — M.: [Ipocsenienue, 2014.

Bce koHTposibHBIE paOOTHI JaHbl B YETHIPEX SKBUBAJIEHTHBIX BapuaHTax. Ux
CTPYKTYpPUpPOBaHHE OTBeYaeT ujaee audPpepeHInpoBaHHOTO MOIX0/1a K 00yUYEHHUIO
¥ KOHTPOJIIO 3HAHUW W yMmeHu# yuamuxcs. Kaxmas paborta mpemycMaTpuBaeT
MPOBEPKY JOCTIKEHUSI INKOJIBHUKAMH YPOBHS 0a30BbIX TpeOoBaHUN M JaéT
BO3MOYKHOCTH YYaIIUMCS IPOSIBUTH CBOM 3HAHUS HA 00JIee BHICOKMX YPOBHSIX.

3agaHus pa3HOTO YPOBHSI 0003HAUEHBI B pa0OTE CIEUATIbHBIMU 3HAYKaAMU:

O — 3a0anusi 6a308020 ypOBHSI;
® — 3a0anus 6o/ee 8biICOKO20 YPOBHSL,
* — QONOJIHUMeNIbHOe 3a0aHue.

K xaxmoil KOHTpoONbHOW paboTe NPUBOIATCS KPUTEPUH OIICHUBAHUSA, B
KOTOPBIX YKa3aHbl HUKHHE TPAHUIIbI BBICTABIEHUSA OTMETOK «3», «4», «5». Hano
UMETh B BUJIY JIB€ OCOOCHHOCTH TMPEJIaraéMoii CUCTEMBI OIEHUBAHMSI.

llepsas: xputepun OIEHUBAHUS OTKPBITHI JIJISl YYAIIUXCS: BAKHO YTOOBI OHU
MOHMMAJIU, KaK M 3a 4YTO BBICTABIISICTCS Ta WM HHAs OTMETKAa. Bmopas:
KOHTPOJIbHBIE Pa0OThl U COOTBETCTBEHHO KPUTEPUHU OLICHKH pa3pabOTaHbl TaKUM
oOpaszom, 4ToObI y y4aluxcsi ObIJIO TIPaBO HA OMIMOKY: JJIsl MOJYYEHUS OTMETKU
«3» He 00s3aTeNbHO MPABWIHHO BHITIOJIHUTE BCE 3aaHUsl 0a30BOTO YPOBHS, TOYHO
TaK K€ W IS TOJYyYEeHHUsS TSATEPKH HE 00s3aTelIbHO PENIUMTh BCE 3a/auu
KOHTPOJIbHOUM paboThl. Ecnu yyanuiics yCcrnemHo CupaBUiCs C JOMOJTHUTEIbHBIM
3aJJaHUEM, TO €EMY BBICTABJISCTCS OTJACIbHAS OTMETKA «S5».

Ha obGopoTte cTpaHUIBI ¢ TEKCTOM Ka)JIOTO0 BapUaHTa KOHTPOJBHOW PabOTHI
nmoMeInieHa HeoOxoaumas uHpopMammsa O JaHHOW padoTe. DTO CBEJACHUS O TOM,
KaKue 2JIEMEHThI MaTEeMaTHYEeCKOUW MOATOTOBKU MIPOBEPSIOTCS B TAHHOM paboTe, a
TaKXke, CKOJIbKO M KaKMX 3aJlaHUi HaJ0 BBITIOJIHUTH JJISI OTYUYEHHUS] OTMETOK «3»,
«», «5». Kpome Ttoro, mpuBoauTcs TabIW4yka [JIs aHajiu3a pe3yIbTaToB
BBITIOJTHEHHUS 3aJaHuid KOHTPOJbHOM paboTel. Hike Ha mpumMepe KOHTPOJIBLHOM
paboTtel ais 5 kinacca Ne 6 «JleficTBus ¢ 1poOsIMU» MOKA3aHO, KaK BBITJISIAUT Takas
CTpaHUYKA.
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Kakue ymeHnunsi npoBepsiloTcs

V' BBINOJIHATE apu(pMETHUECKHE JEUCTBHS C OOBIKHOBEHHBIMH JIPOOSIMHU;

v/ BBIYHCIIATH 3HAYEHHS YUCIOBBIX BBIPAXKEHHIA, COEPIKAIINX JIPOOHBIE YHCIIA;

v/ pelIaTh TEKCTOBBIE 3a/1aUH, COIEPIKAIIME IPOOHBIE TaHHbIE;

v’ UCIOJIB30BaTh MPUEMBI PEIICHMS 3ajad Ha HaXOXKJIECHHE YacTH IEJOro U
LEJIOTO I10 €ro YacTH.

CKo0JbKO 3aJJaHUH HE00X0UMO BbINOJHUTDL HA OTMETKH «3», «4», «5»

OtMmeTka «3» OtMmeTka «4» OtMmeTKa «5»
3amanne 0 ° 0 ° 0 °
Brmonneno 6 - 7 1 7 2
BEPHO

Ecnu 3amanve coaep:KUT MyHKTHI a), 0) U T.JA., TO KaXIblid MyHKT CUUTAETCS
KaK OTJIEJIbHOE 33/IaHHE.

JlonoyJIHUTENbHOE 3aJlaHhe (*) BBIMOJHACTCS IO KEJIAaHUIO Ha OTACIbHYIO
OTMETKY U NP BHICTABICHUH OTMETKH 32 KOHTPOJbHYIO Pa0OTy HE YUUTHIBACTCS.

Pe3yabTaThl BHINOJHEHUS 3aJaHUN
[TocTaBbTe B TaOIUILY:
«+», €CJIM 3aJJaHUE BBITIOJIHEHO BEPHO;
«—», €CJIH 3aJaHHe HE BBIIIOJHEHO.
(@] [ ] %k

la 10 1B Ir 2 3 4 5 6 / 8 9

2. Oueuka YCmHbBIX omeéenoe oﬁyuammuxc;l no wnamemamuke

OTBET OLIEHUBAETCSA OTMETKOU «5», €CIIN YUEHUK:

» TIOJIHO PacKphUI COACp)KaHHWE MaTepuaja B o0beMe, MpeayCMOTPEHHOM
POTPaMMON U YICOHUKOM;

» W3JI0KWJ ~ Marepual TIPaMOTHBIM  SI3bIKOM, TOYHO  HCIIOJIB3YS
MaTeMaTUYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY, B OINPEIAEICHHON JIOTUYECKOU
MTOCJIEIOBATEIIBHOCTH;

» TMPaBUIHHO BBIOJHWI PHUCYHKH, YEPTEXKH, TpapuKH, COMYTCTBYIOIIHE
OTBETY;

» TIOKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU MPUMEpPaMH,
MIPUMEHSIThH €€ B HOBOM CUTYaIIMM MIPU BBITIOJIHEHUHU TTPAKTUUYECKOTO 3a1aHus;

» TIPOJAECMOHCTPHUPOBAIT 3HAHHE TEOpUHU paHee W3Y4YEHHBIX
COMYTCTBYIOIIUX T€M, C(POPMUPOBAHHOCTh M YCTOWYMBOCTb HCIOJIb3yEeMbIX
MIpU OTBETE YMEHUM U HABBIKOB;

» OTBeyall CaMOCTOATENBbHO, 0€3 HaBOASIINX BOIPOCOB YUUTEIS;
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» BO3MOJKHBI OoJHa — AB€ HCETOYHOCTH IIPHU OCBCUICHHMHN BTOPOCTCIICHHLIX
BOIIPOCOB HWJIM B BbBIKJIAaJKaX, KOTOPBLIC Y4YCHHK JICTKO HMCIIPABHUJI IIOCIIC
3aMCUYaHus yUUTEIIA.

OtBeT OLCHUBACTCA OTMETKOU ((4», CCJIM  YHOBJICTBOPACT B OCHOBHOM
Tpe6OBaHI/IHM Ha OLCHKY «5», HO IIpU 9TOM UMCCT OAUH N3 HCAOCTATKOB!:

» B W3JI0)KCHUU JOMYIICHBl HEOOJbIINE MPOOENbl, HE HCKa3HBIIEE
MaTEMaTHYECKOE COACPKAHNE OTBETA;

» JONyIIeHbl OJIWH — JBa HeIo4YeTa TMpPH OCBEHICHUU OCHOBHOTO
COJIep>KaHMs OTBETA, UCIIPABIIEHHBIE ITOCJIE 3aMEUYaHUs YUUTEIS;

» JONyIIeHBbl OImMMUOKa WM OoJiee IBYX HEJAOYETOB IPH OCBEIICHUM
BTOPOCTEIIEHHBIX BOIPOCOB WJM B BBIKJIAJKaX, JIENKO HMCIPABICHHBIE IOCIE
3aMEYaHUs YUUTEIS.

OtMmeTKa «3» cTaBUTCA B CIICAYIOIIUX ClIydasax:

» HENOJHO PAacKpBITO COepKaHWe MaTepuana (ComepiKaHue HU3IO0KEHO
(dparmMeHTapHO, HE BCErJa MOCJIEI0BAaTENbHO), HO TIOKa3aHO 00Illee MOHUMAaHUE
BOIIpOCA M IPOJAEMOHCTPUPOBAHBI YMEHHUsA, JOCTATOYHBIE I YCBOCHUSA
nporpaMMHOro Marepuana (ompezeneHsl «llnaHupyeMbiMu — pe3yibTaTamMu
OCBOEHHSI POTPAMMBbI» B HACTOAILEH ITpOrpaMMe 10 MaTEMATHKE);

» WMENHCh 3aTPyJHCHUS WM JIONYIICHBI OMMOKH B ONpPENCICHUN
MAaTeMaTHYECKOW TEPMHUHOJIOTUH, YEPTEkKAX, BBIKIANKAX, UCIIPABICHHBIE TIOCIIE
HECKOJIBKAX HAaBOJAIINUX BOIIPOCOB YUUTEIIS;

» YUYEHUK HE CIIPABHUIICS C MPUMEHEHUEM TEOPUU B HOBOHM CHUTyalluu TpU
BBINIOJIHEHUH MPAKTUYECKOTO 3a/laHMsi, HO BBIMOJHUI 3aJlaHus 00A3aTEIbHOIO
YPOBHS CJI0KHOCTH 1O TAaHHOU TEME;

» TpH JOCTaTOYHOM 3HAHWHM TEOPETHUYECKOTO MaTepualia BBISBICHA
HeJ0CcTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

Ot1MmeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

» HE PacKphITO OCHOBHOE COJIepKaHKe yueOHOTO MaTeprana;
» O0OHapy)XCHO HE3HAHHWE YYCHUKOM OOJbIIeH WM HauOoJiee BaXKHOM
4acTH y4eOHOro MaTepuarna;
» JOTMyIIEHBl OIMMUOKH B OMNPEACIICHUH TOHATHHA, TMPU HCTIOIb30BAHHUH
MaTEMaTHYECKONH TEPMHUHOJIOTHH, B PUCYHKAX, YepTeKaxX WM rpaukax, B
BBIKJIAJIKaX, KOTOpPHIE HE WCIPABJICHBI TOCIE HECKOJBKUX HAaBOJISIINX
BOTIPOCOB YUUTEJIS.
Obwas knaccupuxkayus ouubox.
[Ipu olieHKke 3HAHMI, YMEHUW U HABBIKOB OOYYaIOMIMXCA CIEAYET YYUTHIBATH BCE
omrOku (TpyObie U HErpyObIe) U HETOUYETHI.

I'pyObIMH CUHTAOTCH OIINOKM:
- HE3HAHUE ONPEJEICHUS OCHOBHBIX MOHSATUMN, 3aKOHOB, MPaBHJI, OCHOBHBIX
MOJIO)KEHUH Teopuu, He3HaHue GopMyl, OOIIENPUHATHIX CHMBOJOB
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0003HaYEHUI BEJTMYNH, CIMHULl UX U3MEPEHUS;

HE3HAHWE HAMMCHOBAHWH ¢IMHUII U3MEPCHHS;

HEYMCHHE BBIJICITUTH B OTBETE TJIaBHOC;

HEYMCHHUE MPUMCHSTh 3HAHUS, aJITOPUTMBI JUIS PEIICHUS 3a/1a4;
HEYMCHHE JIeJIaTh BEIBOABI 1 0000IICHHUS,;

HEYMCHHUE YUTATh U CTPOUTDH IPAPUKH;

HEyMEHUE [IOJIL30BATHCS MEPBOUCTOYHUKAMH, Y9eOHUKOM U
CIIPaBOYHUKAMU;

MOTEPSI KOPHS WM COXPaHEHUE TIOCTOPOHHETO KOPHS;
otOpaceiBaHue 6€3 00BSICHEHUN OJTHOTO U3 HHX;

PaBHO3HAYHBIC UM OITUOKU;

BBIYMCIIUTEIBHBIE OITMOKHU, €CIIM OHH HE SIBJISIOTCS OIHCKOM;
JIOTHYECKHUE OLINOKU.

K HerpyObIiM ommOKam cienyer OTHECTHU:

HETOYHOCTh (POPMYIMPOBOK, ONpEAEICHUN, TOHATUN, TEOPUH, BbI3BaHHAs
HEIIOJIHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOro MOHATUSA WU
3aMEHOM OJIHOTO - IBYX U3 3TUX IIPU3HAKOB BTOPOCTEIICHHBIMU;
HETOYHOCTb TpauKa;

HEPAUMOHAJIBHBIA ~ METOJ| pEIICHHs  3aJa4d WJIA  HEJOCTAaTOYHO
MPOJlyMaHHbIM IUIaH OTBEeTa (HapyUIE€HUE JIOTMKH, MOJMEHA OTACIbHBIX
OCHOBHBIX BOIPOCOB BTOPOCTENEHHBIMH );

HEpalMOHAJIbHBIE METO/IbI pabOTHI CO CIIPABOYHON U IPYroil IMTEPATYpO;
HEYMEHUE PEeIIaTh 3a/1a4y, BBIIOJIHATh 3a/IaHUs B OOIIEM BUJE.

Henoyeramu siBIArOTCA:

- HepalMoHaIbHBIC TPUEMBI BRIYUCIICHUHN B MMPe0Opa30BaHMIA;
- HeOpeXHOE BHITIOJIHEHHE 3alUCEH, UepTexe, cxeM, TpaduKoB.
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