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INOACHUTEJIBHASA 3AIIMCKA.

[Iporpamma o matemaTuke [jsi 9-6 Kjacca cocTaBieHa Ha ocHOBe DenepaibHOrO 3aKOHA OT
29.12.2012r. Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit @enepamuny ;

@denepalibHOTO TOCYIApCTBEHHOTO CTaHIapTa OCHOBHOTO 00Iero oOpa3oBaHUs, YTBEPKICHHOM
[Ipukaza MunucTepcTBa 06pazoBanus u Hayku Poccuiickoit @enepanuu ot 17 aexadps 2012 r. Ne
1897,

CaH ITun 2.4.2. 2821 —2010r., ITucemo IOH ot 20.01.2015 3a Ne 23-01-31/839;

«IIpuMepHBIX MpPOrpaMM OCHOBHOIO 001iero odpazoBanus. MaremaTtuka», - (CTangapTbl BTOPOro
MOKOJIeHUs). - 3-€ u3]1., nepepadboranHoe - M.: [IpocBemienue, 2011;

Konumenmun  pa3BuTHs ~ MaremMaTHueckoro  oOpazoBanust B Poccuiickoii ~ ®Depepauuu
(yrBepxnenHoi pacnopsokenueM IlpaBurtensctBa PO ot 24 nexabpst 2013 r. Ne 2506-p);

YMK mno maremaruke st 5-6 kmacca I'.B.Jlopodeesa, 1.®. [lappiruHa u Jp., BBITyCKaeMbIM
m3natenasctBoM «IIpocBemienue» ¢ 2013 r.;

B kauectBe 0a30BOIi mporpamMMbl HCIONB3YETCS TporpaMMma aBTOPCKOTO KOJUICKTHBA
I'.B.Jlopodeesa, N.®. Hlapeiruna, E.A. bynumosuua, JI.B. Ky3nenosoii, C.C. Munaesoii, JI.O.
Pocnosoii, C.b. CyBopoBoii onyOnukoBaHHas B cOopHuke mporpamm «MaremaTtnka. COOpHUK
pabounx mporpamm. 5-6 Kiacchl: MOcoOHe sl yuuTesnei o01eoOpa3oBaTeNbHbIX —YUPEKICHHM/
coct. T.A. Bypmucrposa.- 3-¢ u3j., gom. — M.: «IIpocsemienuey, 2014».

OcHoBHasi Heb 00ydyeHHs MaTeMaTHKe COCTOUT B (DOPMHPOBAHHH BCECTOPOHHE OOpa3oBaH-
HOW M MHULIMATHBHOMW JIMYHOCTH, BIAJCIONIEH CUCTEMON MaTeMaTUUYECKUX 3HAHUM U YMEHUM, UJIeH -
HO-HPABCTBEHHBIX, KYJbTYPHBIX U 3TUYECKHUX MPUHLMIIOB, HOPM IOBEIECHUS, KOTOPbIE CKJIAbIBa-
IOTCS B XOJI€ y4eOHO-BOCIIUTATEILHOTO MPOIIECCa U TOTOBIT YIEHUKA K aKTUBHOU JIEATEILHOCTH U
HEMpephIBHOMY 00pa30BaHUIO B COBPEMEHHOM OO0IIECTBE.

Hcxons u3 oOUMX TMOJOKEHUH KOHLENIMM MaTeMaTHYecKoro oOpa3oBaHHWs, peaju3aunus
NPOrpaMMbl 0 MaTeMATHKe 5-6 KJIaccoB NPpU3BaHa peliaTh CJeAyIuue 3aJa4M:

e o0ecneyuTh MPOYHOE U CO3HATEIILHOE OBJIAICHHE CUCTEMON MaTeMaTUUECKUX 3HAaHUHN U
yYMEHUN, HEOOXOIUMBIX ISl TPUMEHEHHUS B MPAKTHYECKOU JESTEIHHOCTH, JI1 U3YUCHHS] CMEKHBIX
JTUCIUILINH, 171 TIPOIOJDKEHUST 00pa3oBaHMUs;

e 00ecneynuTh UHTEUICKTYaTbHOE pa3BUTHE, CHOPMUPOBATH KAYECTBA MBIIIJICHUS,

® XapaKTepHBIE I MATEeMAaTUUYECKOU JIEATETLHOCTH U HEOOXOIMMBIE JIJIs TTOJTHOLIEHHON
’KH3HHU B OOIIIECTBE;

e chopmHupoBaTH YMEHUE YUUTHCS,

e cdopMHpOBaTh MpEACTaBICHUE 00 UALIX U METOJaX MaTeMaTHKU, O MaTeMaTHKe Kak (opme
OTIMCaHUS ¥ METOJIC TIO3HAHKS OKPYXKAIOIIET0 MUPA;
chopMHUPOBATH MPEJICTABICHHE O MATEMAaTHUKE KaK YaCTH O0IIEeYEeIOBEYECKOM KYIbTYPhl, TOHUMA-
HU€ 3HAYMMOCTH MAaTEMAaTHKH JJIsI OOIIECTBEHHOTO TIPOrpecca;

e chopmHpoBaTh YCTOWYUBBIN UHTEPEC K MAaTEMATHKE;

® BBISIBUTH U Pa3BUTh MATEMaTUYECKUE U TBOPUECKHUE CTIOCOOHOCTH

Bri6upas YMK BblIlIe yOMSHYTOT'O aBTOPCKOTO KOJUIEKTHBA MBI PYKOBOJICTBOBAIKCH TEM, YTO
€ro IEHTPAIbHAS UICS - UHMENIeKMYAIbHOe PA38umue yY4aujuxcs cpeocmeamu Mamemamurku, v
MIPEK/IE BCEro TAKMX €r0 KOMIIOHEHTOB, KaK MHTEJUIEKTyallbHasl BOCIIPUHUMUYHUBOCTD, CIIOCOOHOCTH K
YCBOEHHWIO HOBOW MH(OpMAINH, MOJABIKHOCTh U THOKOCTh, HE3aBUCUMOCTh MBITIUICHHSI. DTa HAes
MOJIHOCTBIO KOPPENUpYeT C HACOJIOTHEN HOBBIX O0pa30BAaTENbHBIX CTAHAAPTOB U KOHIEHIUH
MaTeMaTHu4ecKkoro oOpa3oBaHHs, B KOTOPHIX CTaBUTCSA 3anada 3(PGEeKTUBHOTO HCIOIb30BAHMS
MOTEHIIUAaJa MKOJIBHBIX MMPEAMETOB JJIsl Pa3BUTHS TNYHOCTHBIX Ka4eCTB 00yIaeMbIX.


http://www.garant.ru/products/ipo/prime/doc/70452506/#0

Conepxanne paboueld mporpaMMbl aJIecKBaTHO KOHTHHTEHTY, 00pa3oBaTelbHBIM MOTPEOHOC-
TAM W 3alpocaM, BO3PACTHBIM, IICUXOJIOT'MYCCKUM U COMATHYCCKUM OCOGCHHOCTﬂM 1 MOTHUBaAIlUU-
OHHOMY YPOBHIO 00ydJaromuxcs 5-6 KJ1accos.

OBIIASA XAPAKTEPUCTUKA IIPEMETA.

B kypce maremaTuku 5-6 KJaccoB MOKHO BBIJIEINUTDH CIEIYIOIIME OCHOBHBIE COIEpPKATEIbHbIE
JIMHUY:

v apupmernka;

v’ 3JIeMEHTHI are0psbi;

v/ BEPOSITHOCTH U CTaTHCTHKA;

v’ HarJsIHAs TEOMETPHSL.

Hapsiny ¢ aTum B coaeprkaHue BKIIOYEHBI ABE TOMOIHUTENbHBIE METOI0JI0IMUECKUE TEMBI:

v MaTeMaTHKa B HCTOPHUYECKOM Pa3BUTHH,

v/ MHO>ECTBA,

YTO CBSI3aHO C peaju3anueil neneid OOIIENHTEIUIEKTYalbHOTO U OOIIEKYJIBTYPHOI'O DPa3BUTHUS
yuamuxcs. CoaepkaHue KaXI0W U3 3TUX TEM Pa3BOPAUYUBAETCS B COJEPKATEIBHO-METOJUYECKYIO
JIMHUIO, ITPOHU3BIBAIOLIYI0 BCE OCHOBHBIE COAEpXKaTeibHble JUHMM. [Ipym sTOM nepsas JuHHA -
«MHoKecTBa» - CIYKUT LIEIH OBJIAJCHUS yUAIIUMUCS HEKOTOPBIMH AJIEMEHTAaMU YHUBEPCAJIBHOTO
MaTEeMaTHYeCKOro s3blka, BTOpas - «MaTeMaTMKa B MCTOPMYECKOM Pa3BUTHM) - CIIOCOOCTBYET
CO3/IaHUIO O0ILEKYIbTYPHOIO, TYMaHUTAPHOTO (POHA U3YUEHUS Kypca.

Conep:xanue JTUHMM «ApH(pMeTHKa» CIYyKUT (YHIAMEHTOM JUli JalbHEHIIEro HU3y4eHUs
YUAIIUMHUCS MaTeMaTHKd M CMEXHBIX JTUCIHIUIMH, CHOCOOCTBYET Ppa3BHTHIO HE TOJBKO
BBIUMCIIUTENIbHBIX HABBIKOB, HO U JIOTHYECKOI'O MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS M0JIb30BaThCA
QIrOpUTMaMH, CIIOCOOCTBYET Pa3BUTHUIO YMEHUU IJIaHUPOBATh M OCYILECTBIATH JAESATEIbHOCTb,
HamnpaBICHHYI0O Ha peUIeHHe 3a7ady, a TakXkKe MPUOOPETEeHUIO0 TNPAKTUUYECKUX HABBIKOB,
HEO0OXOJIMMBIX B IIOBCETHEBHOM KU3HHU.

Coaepkanue JHHHUH «JJEMEHTBI AAre0pbl» CUCTEMATU3UPYET 3HAHUS O MAaTEMaTHYECKOM
SI3bIKE, TIOKA3bIBasi IPUMEHEHUE OYKB U1 0003HAUEHUS YMCEN U 3alIUCH CBOMCTB apu(PMeTHYECKUX
JeWCTBUH, a TaKOKe I HAXO0XK/IEHUS! HEN3BECTHBIX KOMIIOHEHTOB apu(pMETHUECKUX JEHCTBUI.

Coaepxxanue quHun «Harasignas reomerpusi» crocoOCTBYyeT (OPMHUPOBAHUIO Yy yUalUXCs
NEPBUYHBIX MPEICTABICHUI O TeOMETPUYECKHX aOCTPaKIMAX pPEaTbHOTO MHpa, 3aKJaJbIBaeT
OCHOBBI (POPMUPOBAHUS NPABUIBHONW I€OMETPUUECKON peuH, pa3BUBaeT 0Opa3HOE MBILUIEHUE U
IIPOCTPAHCTBEHHBIE NIPEACTABICHUS.

JInnus «BeposATHOCTH M CTATHCTHKA» - 00s13aTENIbHBII KOMIIOHEHT IIKOJIBHOTO 00pa30BaHus,
YCUJIMBAIOIIUI €ro MpHKJIAaJHOE U MPAKTHUYECKOE 3HAaueHUe. DTOT Marepuan HeoOXOIUM Mpexse
Bcero JuIsi GOpMUPOBaHMS y ydaluxcsl QyHKIMOHAILHOM TPAMOTHOCTH - YMEHUSI BOCIPUHUMATD U
KPUTHYECKH aHAJIM3UPOBaTh HMH(OPMAIMIO, MPEACTABICHHYI0O B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTEp MHOTMX pEalbHBIX 3aBUCUMOCTEHW, NPOU3BOAUTH MPOCTEHIINE
BEPOSITHOCTHBIE pacuéThl. M3yueHne ocHOB KOMOMHATOPUKH MO3BOJHUT ydalleMycs OCYIIECTBIAThH
paccMOTpeHHEe cllydaeB, Mepedbop M MOACYET 4YMcia BAapUAHTOB, B TOM YHCJIE B MPOCTEHIINX
MIPUKJIAJHBIX 33a4ax.

[Ipu u3yyeHnn BEpOSITHOCTH U CTATUCTUKU O0OTAIIAIOTCSI MPEACTABIEHUSI O COBPEMEHHOM KapTHHE
MHUpa ¥ METOJIaX €ro McCiIeoBaHus, popMUpYETCs MOHUMAHUE POJIM CTATUCTHKH KaK MCTOUHUKA
COLIMAJIbHO 3HAYUMOM MH(OPMALIMU U 3aKJIaAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIUIECHUS.
Oco0eHHOCTH colep:KaHUs M METOAUYECKOI0 anmnapara
yueOHo-MeToau4Yeckoro komiiekca (Y MK)

Y4eOHO-MeToInYecKre KOMIUIEKThl «MaTtemaruka. 5 kinace» u «MartemaTuka. 6 Kiaccy» moj
penakuueit I'.B. Jopodeesa nu 1. ®. [lapsiruna u ap. - coctaBHas 4yacth eauHou auHUE Y MK mo
MaTeMaTHKe JUIs 5-9 KiIaccoB, B KOTOPBIX IPEEMCTBEHHBIE CBSI3HM IPOCIIEKUBAIOTCS HE TOJIBKO B
COJZIEPKaTENIBHOM IUIaHE, HO U B METOJUYECKHUX NOIX0aX.



K o0muMm uiesMm, COCTaBISAIONIMM OCHOBY KOHIEMIIMU Kypca, OTHOCATCS:

® UHTEJUIEKTyaJIbHOE PAa3BUTHE YUYAIIUXCS CPEICTBAMU MaTEMAaTUKH;

® 03HAKOMJICHHE C MATEeMAaTHKOW KaK YacThIO O0IIEYETIOBEYECKON KYIbTYPHI;

® pa3BUTHE UHTEpECAa K MAaTEMATHUKE;

e co3JaHue yCIOBUH s AuddepeHnrnanuu o0ydeHus;

® BHUMAaHHUE K MPAKTUKO-OPUEHTUPOBAHHOMY 3HAHUIO.

Wnes pas3BuBaromero oOy4eHHs peaju3yeTcsi B Y4eOHHMKax dYepe3 CHCTEMY METOJHYECKUX
pemenuii. YMK cofep>XUT AOCTATOYHBIA M CIIEUATBLHBIM 00pa3oM OPraHU30BaHHBIA y4eOHBII
MaTepuan (TEOpHIO M 3afadyd), oOecrneyuBarOmUil (OpMHUPOBAHME YHHUBEPCATIBHBIX YUEOHBIX
neiictBuil. lIKOMPHUKM MMEIOT BO3MOXXKHOCThH OBJIIeBaTh HCCIEAO0BATEIHCKUMU U JIOTHYECKUMU
JCUCTBUSAMH, TPENNOoaraloliiMi yMEHHE BHJETh MPOOJIIEMY, CTaBHTh BONIPOCHI, HAOIOJAaTh U
MPOBOAUTH JIKCIEPUMEHTHI, JIeJaTh HECIIOKHBIE BBIBOJBI U YMO3aKJIKOYEHHs, OOOCHOBBIBATH U
OIIPOBEPraTh YTBEP)KICHHsI, CPABHUBATH U KJIACCU(UIIPOBATE.

O} PeKTUBHOCTH HMHTEIEKTYAIbHOTO DPAa3BUTHUSL CIOCOOCTBYET MOHMMAaHHWE W OCO3HAHUE
CaMoro npoyecca MblCIUumenbHou oesmenvHocmu (MEXaHU3MOB PACCYX ACHUN, YMO3AKIOUEHH).
[Toatomy B popabGotanHbix B cooTBeTcTBUM ¢ DPI'OC wu3gaHusx ydyeOHHMKOB HMHULUUPYETCS
peduiekcus crmoco0OB W YCIIOBHIA JCWCTBUM, aKIICHTHPYETCS BHUMAHUE HAa COOCTBEHHO MpOIECCEe
pelIeHus 3a/1a4H.

Pa3BuTHe MBILUIEHHS TECHO CBS3aHO C PEYBIO, CO CIIOCOOHOCTHIO T'PAMOTHO T'OBOPHTb,
MPaBWIBHO BBIpaKaTh CBOM MbICIU. CBUIETENHCTBOM YETKOTO U OPraHU30BAHHOTO MBIIUICHUS
SIBJISIETCS. TPAMOTHBIM MareMaTudeckui s3plk. OOydeHHe MaTEeMaTUYECKOMY SI3BIKY Kak
crenu(pUIecKoMy CpeACTBY KOMMYHHKAIIMM B €T0 COMOCTaBICHHH C PEAbHBIM SI3bIKOM aBTOPBI
CUMTAIOT BAKHEMIIEH 3a7a4ei, JUisl PEIIEHUsS KOTOPOW MCIOJIB3YIOTCS aJIEKBATHBIE METOAUYECKUE
MPUEMBI.

OtnuuutenbHON  ocoOeHHOCThIO JaHHoro YMK sBisercs BHMUMaHME K pa3BUTUIO U
(hOpMUPOBAHUIO PA3TMYHBIX BUAOB MBIIUICHHS. DTOMY, B UaCTHOCTH, CIIOCOOCTBYET BKIIIOUEHHUE B
Kypc Ooubllero, 4em 3TO ObIBaeT TPAJUIIMOHHO, 00bEMa reomMerpuueckoro marepuana. Msyuas
T€OMETPHUIO, ydYalluecs HAYMHAIOT IOCJIEA0BATENbHOE MPOABUKEHUE B PA3BUTUHM MBIILUICHUS OT
KOHKPETHBIX, MPAKTHYECKUX €r0 (GOopM 10 a0CTPAKTHBIX, JIOTHUECKHX.

Cepréznoe BHuManue B YMK ynensercs ¢GopMUpPOBaHHIO JTMYHOCTHO-IIEHHOCTHOTO
OTHOIIEHUS K MaTeMaTH4YeCKUM 3HAHUSAM, PA3BUTHIO HWHTEpeca K TMPeAMETYy, 3HaHUAM
KYJIbTYPOJIOTHYECKOTO XapakTepa. ABTOpPBl CTaBIT LEJIbI0 JOCTYIHOE, KUBOE W3JI0KEHHE
coJiep’KaHus Kypca, Co3/laHne y4eOHUKOB, KOTOPhIE MOKHO YHUTATh.

K memoouueckum ocobennocmsam yaeOHUKOB OTHOCSTCS:

e  MOTHUBHUPOBAHHOE M JIOCTYITHOE H3JIO)KEHHE TEOPETUYECKHX CBEIeHUil, (popmMupoBaHuE
MOHATUM Ha COEpXKaTeIbHON OCHOBE, IIMPOKOE MCIOJb30BaHNE HArJISAHOCTH, OTIOpa Ha 3[paBbIii
CMBICJ, TIOBBIIIEHHE POJIM WHTYHIIMM U BOOOpPaXEHHS KaK OCHOBHI Uil (hopMHpOBaHUS
MaTEeMaTHYeCKOIr0 MBIIUICHNUS U UHTEIJIEKTyaJIbHbIX CIIOCOOHOCTEHH;

®  CO3JaHUE IMIUPOKOTO Kpyra MaTeMaTUYECKUX MPEICTABICHHM, JIEKAIIMX B OCHOBE OOIIei
KYJIbTYpbI 4EJIOBEKA;

e opraHuzamus pa3HOOOPa3HON MPAKTUYECKON NESITENIbHOCTH, CHOCOOCTBYIONIEH Kak
(dbopMUpOBaHHIO YMEHHH, TaKk ¥ 3(H(HEKTUBHOMY YMCTBEHHOMY Pa3BUTHIO, & TaKKe€ CIIOCOOHOCTH
MIPUMEHSATH MMOJTyYEHHBIE 3HAHUS B )KU3HEHHBIX CUTYAIUsX;

®  CTPYKTYPUPOBAHHME COJEpX aHUs Kypca MO CHUpPAJIM, YTO MO3BOJSET BO3BpAIIAThCs K
M3YYEHHOMY MaTepualy Ha HOBOM ypOBHE, BKJIIOYATh 3HAHUS B HOBBIC CBS3H, (POPMHpPOBATH UX B
CUCTEME;

®  JIMYHOCTHO OPUEHTHUPOBAHHBIA CTHIIb U3JIOKEHUS, PUBIICYEHUE COBPEMEHHBIX CIOKETOB,
ONMU3KUX >KU3HEHHOMY OTBITYy YyYalluXcs, B TEOPHH W 3aJayHOM MaTepuaie, 4YTo SBISETCS
CPEIICTBOM CO3/IaHUsI MPOAYKTHBHON MOTHBAITUH K 3aHSATUSM MaTeMaTUKOM;

e peamu3anysl TEXHOJIOTUM YpPOBHEBOH auddepeHnnanuy, TO3BOIMIOMEH KaKIOMY
ydaniemycsi JOOUTHCS ONTUMAIBHBIX PE3YJILTATOB B YCBOCHHH Kypca.



Meronuyeckuii anmapaT yd4eOHHKOB OpPHUEHTHPOBAH Ha (OPMUPOBAHHE Y yUaIIHXCS
CIIOCOOHOCTM K OCO3HAHHOMY BBIOOPY YpPOBHS OBJQJCHHUS MaTepUaloM, HWHAUBUAYAIbHON
TPAEeKTOPUHU Y4EOHOH NEeATENbHOCTH. DTOMY CIIOCOOCTBYET BbIesneHHe rpymn A U b B cucteme
yOpaKHCHUH. YTNpaXHEHUs K MYHKTY pa3outel Ha rpynmbl A (6a30BbIi ypoBeHb) U b (Gomee
BBICOKHE YPOBHH); TMAMa30H CJIOKHOCTH 3aJaHUH IUPOK U JOCTATOUEH sl pabOTHI C yUalMMHUCH,
MMEIOLUMH pa3Hble YpOBHU MOATOTOBKH. B TekcTre M cucteme ympaxxHEeHHM JaHbl 00pasiibl
peleHHsI, COBETHI, TIOJCKa3KH, YTO TOMOTAET BKJIIOUCHHIO YUCHHKA B YUeOHYIO paboTy.

Psan 3apanuii cHaOXEH «yKazaTeasiMu», KOTOPBIE BBIACISAIOT B CUCTEME YIIPAKHEHHUM CKBO3HBIE
pyOpuku. Tem caMbIM BBIIEISICTCS ONPEACIEHHBIN BUA YYEOHOU NEATEITHHOCTH. DTO IMO3BOJISIET
YUYEHUKY CTaTh AaKTHUBHBIM CYOBEKTOM Yy4Y€HHS B IUIAHE OCBOCHHUS YHUBEPCAJIbHBIX Y4eOHBIX
neiictBuil. Tak, 3aganus, cHaOxEHHBIE ykazarensimu «Pabotaem ¢ cumBoiammy», «JleiicTByeMm 1o
[IpaBUJy», BBIIOJHSIOTCS HA JTale BBEICHUS HOBBIX JIIEMEHTOB MAaTEMaTUYECKOro s3bIKa,
3aKperuieHus HOBOro anroputma. Yepes 3amanus pyOpuku «BepHO WM HEBEpHO» ydalluecs
L[EJICHANPABICHHO 00Yy4aloTCsl MpUéMaM CaMOKOHTPOJIS M CaMONPOBEPKHU IMPH U3YUYEHUU CaMBIX
pasHbIX pasnenoB. Kpome Toro, oHu yyaTcsl paclo3HaBaTb BEPHbIE U HEBEPHBIE YTBEPXKIACHUS,
ONpPOBEpPraTb HEBEPHBIEC YTBEPKICHUS C IIOMOIIBIO KOHTPIIPUMEDA.

Cucrema yhmpaXHEHMH HAChIIEHa 3aJaHUsSMH, HANpPaBJICHHBIMH Ha (OPMHUpPOBAHHE
JIOTUYECKOTO MBIIUICHUs Yydamuxcs. Beinenensl cnenuanbHble pyOpuku «Paccyxmaem»,
«Anamuzupyem», «Mccnenyem», «Miem 3aKOHOMEPHOCTbY U JIp. YUalluecs B XOAE BBIITOJIHEHUS
yIpaXHEHUH 00y4aroTCsi HEKOTOPBIM MpHEMaM JT0Ka3aTeIbHBIX PACCYKICHUH, ydaTrcs MPOBOIUTH
000CHOBaHMUS CO CCBUIKOHM Ha MpaBHJiIa, CBOMCTBA M MPH3HAKH.

B kypce wmarematuku 5-6 kiaccoB ydeOHas IeNb, KaK MPaBUIO, — OTO pEIICHUE
MaremMaTu4eckon 3amayn. POpMUPOBAHHE YMEHHS CaMOCTOSITEIbHO HAWTH HJICK PEIICHUS,
CIUTAHUPOBATh XOJ PEIleHUsI — CephE3Hasg MeToauyeckas mpodnema. YToObl MOMOYb ydalleMmycs
MPUCTYIUTH K PEHICHUIO, B yIeOHMKAX Psijl 33]a4 CHA0KEH COBETaMH, YKa3aHUSMH U MOJICKa3KaMHU,
KOTOpBIE MMOMOTAIOT YUYEHUKY YBHJAETh UJCI0 pellleHus W HadyaTh perieHue. C MoMoupo pyopuKku
«Pa3bupaem crnoco® pemieHus» ydaliuecs IOJIy4aloT BO3MOXHOCTh IO3HAKOMHUTBCS C HJeei
HOBOT'O cItoco6a, pa3o0parbcsi B €€ NMPUMEHEHUH U BOCIHOJIb30BATHCSA B PELICHUM MOCIETYIOLINX
3aj1a4. B yueOHMKaX MOCTOSHHO MOAYEPKUBAETCS BO3MOXHOCTh JAEMCTBOBAThH MPU PELIEHUH 3a/1a4
pa3HBIMH CIOCOOAaMU, MPUMEHSATh PAa3NUYHble TMPUEMBI M alNTOPUTMBI, MPU ATOM Yyyallemycs
MIPEIOCTABIIAETCS IPABO BHIOUPATH TOT CIIOCO0, KOTOPBIN eMy Oojiee yA00eH U MOHSTEH.

3aKIIOYUTEIbHBIA  CTPYKTYPHBIM DJIEMEHT KakIoW ThaBel — (QparmMeHT «UYemy BbI
Hay4YWJIMCh», KOTOPBIM MO3BOJIAET YYEHHUKY CAMOCTOSTEIBHO MPOBEPUTH, JIOCTUI JIU OH YpPOBHS
00s13aTeNbHBIX ~ TpeOOBaHUM, OOHAPYXHUTHh MPOOENbl, OCO3HATH CBOM BO3MOXHOCTH IpHU
BBITIOJTHEHUH 0o0Jiee CIOXKHBIX 3aJaHUN. Yualuiics MOKET M0 XOAy HM3Y4YeHMs] MaTepuaja IJIaBbl
WIM TpHU TOJBEJCHUH UTOTOB COOTHECTH CBOM yYMEHHS C TpeOyeMbIMH M TpPH HEOOXOIUMOCTH
CKOPPEKTUPOBATH UX MPH MOATOTOBKE K KOHTPOJIIO.

CTpyKTypa u noc/ie10BaTeJIbHOCTh H3YUeHHs pa3/ie/ioB y4eOHOro npeaMera

B yueOnukax mpezcTaBieHbl cienyronme 0ok pasnena «ConepkaHue Kypca» cOOpHHMKa
pabouux mporpaMMm IO MaremaTtuke: Apugpmemuxa, Aneeopa, [eomempus, Beposmnocmv u
cmamucmuxa, Jloeuka u mHoocecmea. Kpome TOro, Ipu H3JI0)KEHUH OCHOBHOT'O COJEP/KAaHUS B
y4eOHUKax TaM, IJleé BO3MOKHO, OPTaHUYHO MPUCYTCTBYET UCTOPUKO-KYJIbTYPOJIOTHUECKHi (PoH,
YTO CIIOCOOCTBYET (POPMUPOBAHHIO Y IIKOJILHUKOB MPEICTABICHUI O pOJIM MaTEMATUKH B Pa3BUTUU
LMBUIIN3AIUY.

N3yuenre OOBIKHOBEHHBIX JpoOel NpEeAIIECTBYET H3YYEHHUIO JAECATHYHBIX JpoOel, uTo
YCUJIMBAET JIOTMYECKYIO COCTAaBJISIOUIYI0O Kypca — IpaBuia JCHCTBUI ¢ JAECATUYHBIMU APOOSIMHU
00OCHOBBIBAIOTCSl YK€ M3BECTHBIMU aJTOPUTMAMM BBIOJHEHHUS AEUCTBUM C OOBIKHOBEHHBIMHU
npobsimu. Cepb€3HOEe BHHMaHUE B yueOHHMKaX yaensercs (HOpPMHPOBAHUIO BBIYHUCIUTEIbHOM
KYJIBTYpBI; ydalluecs 3HAKOMSTCS C pPa3IUYHBIMU NPUEMAMHU BBIYMCICHUH, y4yaTcs BBIOMpATh
paloHagbHble CIOCOObI, 00yJaroTCs MpuéMaM MPUKHUIKH U OILICHKH.



IIpy BBENEHMM IOJIOKUTENBHBIX M OTPULIATENBHBIX YMCE] CHAyaja CTPOUTCS MHOXKECTBO
LENbIX YUCEN. DTO IO3BOJISIET HA IIPOCTOM MaTepHaje ¢ LIMPOKUM IIPHUBICYCHHEM HaIJIJHOCTU
paccMOTpeTh Bce apU(PMETHUYECKHe OIepaldd W TpaBWiIa 3HAKOB. 3aTe€M paccMaTpUBAIOTCS
palMOHAJIbHBIE 4YHCJIA, W O3TO CTAHOBUTCS YXKE BTOPBIM IPOXOAOM BCEX IPUHLUUIHUAIBHBIX
BOIPOCOB, 4YTO, KaK IIOKA3bIBAET OIBIT, OOJIEr4aeT BOCHPUATHE MaTepHala U CHocoOCTBYyeT
IIPOYHOCTHU PUOOPETAEMBIX HABBIKOB.

3HaYUTEIBHOE MECTO B YUEOHHMKAX OTBOJIUTCS PEIICHHIO TEKCTOBBIX 33/1a4 apH(PMETUUECCKUM
CIOCcOOOM. DTO IMOMOIaeT pPa3BUTUIO YMEHUS aHAJIU3UPOBATh YCIOBMs 3a/lauM, yCTaHABIIMBATh
CBSI3M MEKY BXOJSILMMU B HETO BEJIMUYMHAMM, BHICTPAUBATh JIOTUYECKUE LIETIOYKH, IPUBOIALINE K
OTBETY Ha ITOCTABJICHHBIN BOIIPOC.

CornacHo aBTOPCKOI KOHLEMINH U3y4YeHUE apu(METHUECKOTO MaTepuaia OyAeT MpooKEeHO
B 7 Kiacce, KyJa OTHECEHbl TAaKHE BOIPOCHI, KaK IpPsIMO MPONOPLUUOHAIbHBIE U OOpaTHO
IIPOINIOPLIMOHAJIBHBIE 3aBUCUMOCTH, U T/I€ IMOJIYYalOT Pa3BUTHE YMEHUS BBIIOJHATH IPOLIEHTHBIE
BBIUYHCJICHUS B NPAKTUYECKUX CUTYalUsAX, COBEPLUICHCTBYIOTCS HABBIKU BBIIIOJIHEHUS ICHCTBHH C
IPOOSMU.

N3zyuenue snemenmos ancebpbi B Kypce 5-6 KiaccoB peliaercs cienyromuMm obpazom. B
yueOHMKaxX HaYMHAas C 5 Kilacca MOCJeNOBATEIbHO HCIONB3yeTcsl OyKBEHHAsi CHMBOJHUKA: OYKBBI
IPUMEHSIOTCS 1151 0003HAYEeHUs YKCeN, Ul 3alucu OOUIMX YTBEP)KACHUHU. Y iensercs BHUMAaHUe
KOHCTPYMPOBAHHUIO YHCJIOBBIX M OYKBEHHBIX BBIPOKEHHH, BBIYMCICHHUIO 3HAYCHUH OYKBEHHBIX
BbIpakeHuil. B yueOHuK 1151 6 Kjlacca BKJIIOYEHA clieluaibHas Tema «BwlpaxkeHus, Gopmynsl u
yYpaBHEHHsI», aKIIEHT B KOTOPOM C/I€TaH Ha CO/IEPIKATEeNbHYIO padoTy ¢ (opMyIaMu, BRIPAKEHUSIMH,
YpaBHEHMSMU — COCTaBJieHHE (OpPMYJ M BbIUUCIEHHE IO (opmylam, BblpakeHHE U3 (popmyl
OJIHUX BEJIMYMH Yepe3 Apyrue, MepeBo] 3aJad Ha SI3bIK BbIpaKEHUM, (HOpMyN M ypaBHEHHI.
N3yuenune npeoOpa3zoBaHUN aBTOPCKMM KOJJICKTHB cUMTaeT HEed()(EKTHBHBIM B 3TOM 3BEHE, U
Havano (OPMHUPOBAHUS aNTeOPANUECKOro anmapara COrjlaCHO aBTOPCKOW KOHIENIIMU OTHECEHO K 7
KJlaccy, TJieé BO3pacTHOE pPAa3BUTHE YydalUMXcs B OOJbIIEH CTENEHH COOTBETCTBYET YCBOEHHIO
(hopMabHBIX OINEpalUii.

B yueOHMKax 3HAUUTENBHOE MECTO OTBOAMTCS HalAOHOU 2ceomempuu. B HUX BKIIIOYEH BECh
MaTepuas, TMpPeACTaBICHHbI COOTBETCTBYIOUIUM pa3/ieioM CcOOpHUKA pabodyMX MPOrpaMM.
VYyammecss 3HaKOMATCS ¢ GUTrypaMH M UX KOH(QUIYpalUsMH Ha IUIOCKOCTH M B IPOCTPAHCTBE,
ydarcs H300pakaTb 3TH  (QUIypbl, OBJAJEBAIOT HEKOTOPHIMH NpUEMAaMU  OCTPOCHHUS
reoMeTpuuecKkux (uryp, u3ydaroT HX CBOHcTBa. ['‘eomerpuueckue BOIMPOCHI PABHOMEPHO
pacnpeziesieHbl 0 Kypey, U UX U3YUYEHHE TepeMexaeTcs ¢ U3yueHueM apu(pMETHUECKUX BOIIPOCOB,
4TO, 10 MHEHHUIO aBTOpOB, Oosee 3((YEKTHBHO € TOUYKM 3pEHUs YCBOCHMsS MaTepuana. B
COOTBETCTBUHM C IICUXOJOTUYECKUMH OCOOEHHOCTSMHU JIeTell 3TOro Bo3pacTta Oosbllas poyib B
U3Y4YEHHH T€OMETPUYECKOTO0 MaTepuana OTBOAUTCS NPAKTHYECKON JEATEIBHOCTH, SKCIIEPUMEHTY;
[0 Mepe NPUOOpeTeHHs YYalllUMHUCS T'€OMETPUYECKOTO OIbITa B KypC€ YBEIUYMBAETCA POJb
HECJIOXKHBIX JI0Ka3aTeIbHBIX pacCyKIeHW. B mpouecce pemeHuss reoMeTpUYecKUX 3anad oT
yyamuxcsi TpeOyercss «yBUIETb)» T'€OMETPUYECKUN OOBEKT MO €ro CIOBECHOMY OINMCAaHUIO0 WU
rpaduueckoMy H300paXeHHI0 (PUCYHKY, NPOEKIIMOHHOMY YepTeXy, pa3BEPTKE), MBICICHHO
M3MEHUTH IPOCTPAHCTBEHHOE MOJI0KEHNE 00BEKTa, MPEACTABUTH MPOEKIMH UM CEYSHUS U JIp.

Kak nmokazana nmpakTHKa, K Hadaly U3y4eHHUs] CUCTEMATHYECKOTro Kypca reOMEeTpuu B 7 Kiacce
y YyyalMxcs HakaruiBaeTcsi OoraThlii 3amac TE€OMETPUYECKHMX 3HAaHUM U Ipe/ICTaBICHHH,
MO3BOJISAIOIINX JIETYE U YBEpPEHHEe, YeM 00BIYHO, BOCIIPUHUMATD 3TOT KYypC.

[Iporpammuslit 6510k «BeposimHocmy u cmamucmukay MPEJICTaBIIeH B yueOHUKaX HauYWHas C 5
Kjacca. Ydyamuecs ydarcs pemaTb KOMOWHATOpHbBIE 3afauyd HyTEM mepedopa BO3MOXKHBIX
BapHaHTOB, NPUOOPETAIOT 3JEMEHTAPHBIE YMEHHS, CBS3aHHbIE CO COOpOM U MPEICTaBICHUEM
nH(pOPMAIIUY C TOMOIIBIO TaOJIMII U TUaTrPaMM.

B 6 kitacce BBOOUTCSI MOHSTHE MHOXECTBA. T€OPETUKO-MHOKECTBEHHBIHN S3bIK U CHMBOJIMKA
OpPraHUYHO BKJIFOYAIOTCSI B OCHOBHOE COZEpXKaHUE Kypca.

CranpgapT HanenmBaeT Ha JOCTHKEHHE YYAIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MIPEIMETHBIX Pe3yJIbTaTOB OCBOSHHUS OCHOBHOW 00pa3oBaTeiabHOM mporpammbl. COOTBETCTBYIOIINE



pe3yabTaThl cHOPMYTUPOBAHBI IO OTHOILIECHHIO K ATAITy 3aBEepIICHUS O0yUCHHS B OCHOBHOM LIKOJIE.
Bmecre ¢ TeM aBTOpbI TaHHOM MPEIMETHON JTUHUHM Y4€OHUKOB CUUTAIOT HEOOXOTUMBIM 3aJI0KUTh
OCHOBBI (DOPMHUPOBAHMSI COOTBETCTBYIOIIMX KAueCTB JIMYHOCTH yXe B 5-6 Kkiaccax ¢ yd€Tom
BO3PACTHBIX IICUXOJOTHYECKHX OCOOCHHOCTEH yJaluxcsi U BO3MOXXHOCTEH Kypca.

MECTO IIPEJMETA B YYEBHOM I1JIAHE.

B yueOHOM mjaHe HIKOJIBI HA M3yYCHHE MATEMaTHKH B 5 W 6 Kiacce OTBOAMUT 5 YPOKOB B
HEJICII0 B TEYCHHUE KaK0ro rojia ooydenus, 34 yueOHbIX Henenb, 170 ypokoB 3a y4ueOHsrii ros, 340
YPOKOB 3a Kypc. Y4eOHOE BpeMs MOXET OBITh YBEIMYEHO 110 6 YacoB  HENENI0 3a CYeT
BapUaTUBHOW YaCTH y4eOHOTO IJIaHA.

KosimdyecTBO TeMaTn4ecKux KOHTPOJIBHBIX padoT:

5 knacc — 6,
6 kyacc — 7.
KoaecTBo TeMaTHYECKUX TECTOB:
5 knacc — 12,
6 xiacc — 14.
JIMYHOCTHBIE, METAIIPEJIMETHBIE, IPEJJMETHBIE
PE3YJBbTATBI YCBOEHUS YYEBHOI'O IPEIMETA.

JINYHOCTHBIE pe3yJbTaThbl YCBOCHUA yqeﬁﬂoro npeamMera

® OTBETCTBEHHO OTHOCUTHCS K YYCHHIO, TOTOBHOCTh U CIOCOOHOCTH K CaMOpPa3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YUEHHUIO U TO3HAHUIO;

e chOpPMHPOBAHHOCTh KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYAHHUYECTBE CO
CBEpCTHHKAMHM, CTaplUIMMH M MIAJIIAMH B 0Opa30BaTEeNbHOW, Yy4eOHO-HCCIIEIOBATEIbCKOM,
TBOPUYECKOM M IPYTUX BUJAX NESATEIbHOCTH;

® yMETh SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOH U MUCBMEHHOW pevd, MOHUMATh
CMBICIT TIOCTABJICHHOW 3a/aud, BBICTPAWBATh apTyMEHTALMIO, TPUBOAUTH TPUMEPHI H
KOHTPIIPUMEDHI;

® UMETh NEepBOHAYAIGHBIC NPEACTABICHUS O MAaTeMaTHUECKOW Hayke Kak cdepe UeloBEUeCcKO
JeSITeTBHOCTH, 00 dTamnax e€ pa3BUTHSA, O €€ 3HAYMMOCTH ISl Pa3BUTHS [IUBIITU3AIIH;

® KPUTUYHO MBICIHUTh, YMETh PACMO3HABAThH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh
TUNOTE3Y OT (aKTa;

® KpEaTUBHO MBICIHTh, WHUIMATUBHOCTb, HAXOAYMUBOCTh, AaKTHUBHOCTh TMPU  PELICHUU
apuMeTHyecKuX 3a/1a4;

®  KOHTPOJHMPOBATH MPOIECC U PE3YIHTAT YICOHOW MAaTEeMaTHUECKON eI TeIbHOCTH;

¢ chOpPMHPOBAHHOCTh CHOCOOHOCTH K OSMOIMOHAJIBHOMY BOCTIPHUSTHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, pEIICHUN, pacCyKIeHUM;

e yMeTh paboTaTh B IpyIIE: HAXOAWUTH OOIee pEelIeHHe M pa3pemaTb KOH(MIMKTHI Ha OCHOBE
COTJIACOBAHUS MO3ULUHI U y4€Ta HHTEPECOB; CIYIIATh MapTHEPA.

MeTanpeaMeTHbIe pe3yJbTaThl yCBOCHHS YU4eOHOI0 MpeaMeTa

MeranpeaMeTHbIe pe3yabTaThl BKJIIOYAIOT YHHUBEpCAJIbHBIE y4eOHBIC ACHCTBUS (peryis-
TUBHBIE, T03HABATEIbHBIE, KOMMYHUKATHUBHEIE).

PerynstuBubie YY/I:

1. Vmenue camocmoamensno onpedenamev uyenu  oOyuenus, cmagumev U
dopmynuposame noevle 3a0auu 6 yuebe U NO3ZHACAMENLHOU OeAMENbHOCMU, PA3EUEAMD
MOMUEbL U UHMEPECHL CE0€CIl NO3ZHABAMENIbHOU 0eAMEeTbHOCHU.

Oo0yyammiicss CMOXKeT:

® AHAIM3MPOBATH CYILECTBYIOLIHNE U TNIAHUPOBATh OyayIIue 00pa3oBaTeIbHbIE Pe3yIbTaThl

® UACHTU(GUIIUPOBATH COOCTBEHHBIC MTPOOJIEMBI M ONIPEICIIATH IIaBHYIO TTPOOIEMYy;

® BBIIBUTATh BEPCUU pelIeHUs MPoOIeMbl, POPMYIUPOBATH THIIOTE3bI, IPEIBOCXUILIATH
KOHEYHBIN pe3ysbTaT;



® CTaBUTH LIEJb JICATEIHHOCTH Ha OCHOBE OMPECIIEHHOMN MPOOIeMBbI U CYIIECTBYIOMIUX
BO3MOKHOCTEH;

e (QopmynupoBaTh yueOHbBIE 3a7a91 KaK MIard JOCTHKEHUS TTOCTABICHHOHN TSN
NeSTebHOCTH;

e 00OCHOBBIBATH 1I€JIEBbIE OPUEHTUPBI U IPHOPUTETHI CCHUIKAMH HA LIEHHOCTHU, YKa3bIBas U
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. Ymenue camocmoamenvHo nIAHUPOSANb NYMU OOCHIUNCEHUA Uelell, 6 MOM YUce
anbmepHamueHvle, 0CO3HAHHO 8b10Upams Hauodoee Ihphekmusnvie cnocodvl peuienus yueoHvIX
U NO3HABAMENbHBIX 340aY.

Oo0yyaommiicss CMOXKeT:

® OMpeensiaTh HEOOXOAUMBIE JACHCTBHE(sS) B COOTBETCTBUU C Y4eOHOU W MMO3HABAaTEIHHON
3a/1aueil U COCTABJISITh AJITOPUTM MX BBITIOJIHEHHUS;

e 00OCHOBBIBaTb M OCYIICCTBIISATH BBIOOpP HamOosiee A((PEKTUBHBIX CIOCOOOB PEIICHHS
y4eOHBIX U [M03HABATEIbHBIX 33/1a4;

® OMNpeACNATh/HaXOUTh, B TOM YHUCJIC W3 MPEIIOKEHHBIX BApUAHTOB, YCIOBUS IS
BBITIOJIHCHUS YUYECOHOM U MMO3HABATEIHLHOU 3a1a4H;

e BLHICTpauBaTh JKU3HEHHbIE IUIAHBI HA KPAaTKOCPOUYHOE Oyayiiee (3asBiSTh LEJeBbIC
OPUEHTUPHI, CTABUTh AJCKBATHBIC UM 3a/ladyd W TpeiJiaraTh JIEUCTBHS, YKa3biBasi U 00OCHOBBIBAsS
JIOTUYECKYIO MOCJIeI0BATEILHOCTD 1IaroB);

e BEIOHMpaATh W3 MPEIJIOKEHHBIX BAPHUAHTOB M CAMOCTOSITEIIBHO MCKATh CPEJICTBA/PECypCh
JUTSL PEIICHUS 3a]1a9H/ TOCTHKEHUS TSI

® COCTaBIsTh IUIAaH peuieHus npoOjemMbl  (BBIOJHEHUS TMPOEKTa, IPOBEICHUS
HCCIIeIOBaHUS);

® OMNpeACIsATh MOTCHIMAIBHBIC 3aTPYIHCHUS MPU PEIICHUU y4eOHOW W IMO3HaBaTEIhHON
3a/1auv ¥ HaXOJUTh CPE/ICTBA JIJIsl UX YCTPaHEHUS,

® OMKCHIBATH CBOU OMBIT, 0OPMIISIS €0 AJIs Mepeadul APYTUM JIIOASIM B BUAE TEXHOIOTUN
pelIeHus: NpaKTUYECKHX 3aJ1a4 ONPEJEICHHOr0 Kiacca;

® I[JJaHUPOBaTh M  KOPPEKTHPOBATH CBOK  HMHAMBHUAYaJbHYIO  00pa30BaTEIIbHYIO
TPAEKTOPHIO.

3. Ymenue coommnocumv ceou Oeiicmeus ¢ naanupyemviMu  pe3ynbmMamamu,
ocyuwiecmenams KOHmMPOAb ceoell 0esAmenabHOCMU 6 npouecce OO0CHMUMCEHUs pe3yibmamad,
onpeoenams CnocoObl OelucCmeuil 6 pPAMKAX NPEeOIONHCEHHBIX YCA06UI U mpedosanuil,
KOppeKkmupoeamsp c60u 0eiicmeus 6 COOMeEemcmeun ¢ UsMEeHAWelca cumyayueil.
Oo0yuammiicsi CMOXKeT:

® ONpeNeNsATb COBMECTHO C II€IarorOM M CBEPCTHUKAMH KPUTEPUU IIAHUPYEMBIX
pPe3yIbTATOB M KPUTEPHUH OIEHKH CBOCH YUeOHOU NesATEeTbHOCTH;

® CHCTeMaTU3UpPOBaTh (B TOM YHCIIe BBIOMPATh MPHOPUTETHBIE) KPUTEPUHU TUIAHUPYEMBIX
pPEe3yIbTATOB M OLICHKU CBOEH ESITEIbHOCTH;

e 0oTOMpaTh WHCTPYMEHTHI [UIsl OIEHUBAHUS CBOCWU JEATENILHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOCH JESITENLHOCTH B PAMKaX MPeAI0KEHHBIX YCIOBUA U TpeOOBaHMIA,

® OIIEHUBATh CBOIO JICATEIHLHOCTh, APTYMEHTUPYS MPUYUHBI JTOCTHXKCHHUS WM OTCYTCTBHSI
MIJIAHUPYEMOTO PE3YIIbTATa,;

® HAXOJWTh JOCTAaTOYHBIE CpPEICTBA JUIsl BBIMOJNHEHHS Y4eOHBIX JeHCTBUU B
M3MEHSIOIIENCS CUTYaAIlUU W/WIIK TIPU OTCYTCTBUH IIAHUPYEMOTO PE3yIbTaTa;

e paboTas Mo CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JACSITEIHPHOCTh HA OCHOBE
aHajmM3a  W3MEHEGHWHM  CHUTyalluu I [OJy4YeHUs  3alJTAHMPOBAHHBIX  XapaKTEPUCTHK
MIPOYKTa/pe3ynbTara;

® YCTaHABIWBATh CBSI3b MEXKIY IMOJIYYEHHBIMH XapaKTePUCTUKAMHU TPOAYKTa W
XapaKTepUCTHKAaMHU IIpolecca JAEATeIbHOCTH M 10 3aBepUICHHM JAEATEIbHOCTH Ipenasararb
M3MEHEHUE XapaKTePUCTUK IpoLiecca JJIsl MOTYyYEHHUs! YIYUIICHHBIX XapaKTePUCTUK IPOIYKTa;

® CBEpiATb CBOM JIEHCTBUSA C LEIbI0 M, MPH HEOOXOJUMOCTH, HCHPABIATH OIIUOKU



CaMOCTOSITENILHO.

4. Ymenue ouenueamv npaguivbHOCMb bINOJIHEHUA YUEOHOU 3adauu, coOCMEeHHble
603MONCHOCIU €€ PeUIeHUs.

Oo0yyaommiicss CMOXKeT:

® OIpEeNeNsATh KPUTEPUU PABIIIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHHS Y4eOHOH 3a1a4H;

® aHAJIM3UPOBATh U OOOCHOBHIBAThH IIPUMEHEHNUE COOTBETCTBYIOIEIO HHCTPYMEHTAPUS IS
BBINOJIHEHUS Y4eOHOH 3a/1a4u;

e CBOOOJHO MOJIB30BAThCS BBHIPAOOTAHHBIMH KPUTEPUSMHU OLIEHKA U CaMOOIICHKH, UCXOMS
U3 NI ¥ UMEIOIINXCS CPECTB, Pa3iuyas pe3ysbTaT U COCOOBI AeHCTBUMH;

® OLEHMBATh MPOAYKT CBOEH JESTENbHOCTH I10 3aJaHHbIM W/WIM CaMOCTOSITEIBHO
OIpeJICIEHHBIM KPUTEPUSAM B COOTBETCTBHH C LIEJIbIO A€ATEIIBHOCTH;

e 00OCHOBBIBaTh JOCTH)KMMOCTB II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOUX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCUPOBATh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

5. Bnaoenue ocnoeamu camoKoHmponsa, CaMOOUEHKU, NPUHAMUA PpeUuleHUuil U
ocyuiecmeieHua 0CO3HAHHO020 6b100PaA 6 y4eOHOIl U NO3HACAMENbHOIL.

Oo0yuarommiicsi CMOXKeT:

e HaOMIONATh U AHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO M TIO3HABATEIBHYIO JESTEIHHOCTD
U JIEATENIBHOCTD IPYTUX 00YYaroLMXCsl B IIPOLIECCE B3aUMOIIPOBEPKHY;

® COOTHOCHTH pealibHbIC U TUIAHUPYEMBbIC Pe3yNIbTaThl HHANBHIYATbHON 00pa30BaTeIbHON
TSI TeTBbHOCTH U JIeNIaTh BHIBOJIBI,

® [IPUHUMATH PELICHUE B Y4eOHON CUTyalluu U HECTH 3a HEr0 OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO OINpEAEsATh MPUUUHBI CBOETO ycllexa WM Heyclexa M HaxOJuTb
Coco0bI BBIXOJIa U3 CUTYAILlUH HEyCIIeXa;

® PETPOCIIEKTHBHO ONpEICATh, KAaKHE NEHCTBUSA IO PEUICHHIO YYeOHOH 3ajadyd WM
napaMeTpsl 3TUX JEMCTBMM MNpUBEIM K TOJIYYEHUIO HMEIOIIErocs MpoaAyKTa ydeOHOM
NesTeNbHOCTH;

® JIEMOHCTPHUPOBATH TPHEMBI PETYISIUH TMCUXO(PH3HOIOTHYECKIX/ SMOIMOHAIBHBIX
COCTOSIHUH J1J1s1 TOCTHKEHUs 3P (deKTa ycrioKoeHHs (yCTpaHEeHUS! IMOLMOHAILHOM HAIIPSKEHHOCTH ),
spdexta BoccTaHOBIEHUA (ocnalbieHus TPOSABICHUNM yTOMileHus), 3(dexkTa axTUBU3ALMU
(TOBBIIIEHUS ICUXO0(U3HOIOTHYECKON PEaKTUBHOCTH).

ITo3naBarenbHbIe YY /1!

6. Ymenue onpedenamv nonamus, cozoasams 0600uieHUA, YCMAHAGIUGCAMb AHAIOZUU,
Knaccuguyuposams, camMocmoamenvHo  6vloupamsv  OCHOGAHUA U  Kpumepuu 013
Knaccuguxkayuu, ycmanagiueéams NPUYUHHO-C/IEOCHIBGEHHbIE C8A3U, CHMPOUMDb J102UHECKOoe
paccyscoenue, ymoszaxkuiouenue (WHOYKmMuGHoe, 0e0yKmuHoe, o AHA102Ul) U 0enamsp 6bl600bl.
Oo0yuaromuiicsi CMOXKeT:

e 1070UpaTh CIOBA, CONOJUYMHEHHbIE KIIOUEBOMY CIIOBY, ONPEAEISIONINE €r0 MPU3HAKU U
CBOMCTBA;

® BBICTpaWBaTh JIOTHUECKYIO IIETIOYKY, COCTOSIIIYIO W3  KIIOYEBOTO CJIOBa H
COIOTYMHEHHBIX MY CJIOB;

® BBIJCIATH OOIIMIA MPU3HAK JBYX WIJIM HECKOJIBKHX MPEAMETOB WM SBICHUNA U OOBSCHATH
WX CXOZCTBO;

e O00BEIUHATH IPEIMETHI U ABJICHUS B TPYIIIHI [0 ONPEAETICHHBIM ITPU3HAKaM, CPaBHUBATh,
KJaccuuuupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

® BBIJCIATH SIBIICHUE U3 OOIIETO psijia IPYTHUX SIBICHUI,

® OIPENENATh OOCTOSATENLCTBA, KOTOPBIE MPEANIECTBOBAIM BOZHUKHOBEHUIO CBSI3H MEXKIY
SBIICHUSIMHA, M3 JTHUX OOCTOSITENHCTB BBIIENATH OINPENENSIONINE, CIMOCOOHBIE OBITh MPUYNHOU
JTAHHOTO SIBJICHUSI, BBISABIISATH IPHYUHBI U CIEICTBHS SIBJICHU;

® CTPOUTh PACCYKACHUE OT OOIIUX 3aKOHOMEPHOCTEN K YaCTHBIM SIBIEHHUSM M OT YaCTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;



® CTPOUTH PacCyXJE€HHE Ha OCHOBE CPAaBHEHHUS IIPEAMETOB U SIBICHUM, BBIAEISAS IPU ITOM
o01re MPU3HAKY;

e y3jarath MOJYYCHHYIO HH()OPMAIMIO, HMHTEPHIPETUPYS €€ B KOHTEKCTE pelIaeMoin
3a/1a4y;

® CaMOCTOSITEJIBHO yKa3blBaTh Ha MH(OPMAIUIO, HYKIAIOILYIOCS B IIPOBEPKE, MpeasiaraTh
U IIPUMEHSITh CIIOCO0 MPOBEPKHU TOCTOBEPHOCTH MH(OpMAaIH;

e BepOanM30BaTh SIMOLMOHAILHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

® OOBSCHATH SIBJICHHSA, MPOLECCHI, CBSI3M MW OTHOIICHHS, BBIIBISIEMbIE B XOE
[I03HABATEIbHOM U MCCIIEJOBATEIbCKON AEATEIbHOCTU (IPUBOAUTH OOBSICHEHHWE C W3MEHEHUEM
(GopMBI IIPEACTABICHUS; OOBACHATH, NETATU3UPYS WIM 000011ast; OOBACHATH C 3aJaHHON TOYKH
3peHus);

® BBIABIATH M Ha3bIBaTh IPUYMHBI COOBITHS, SIBICHUS, B TOM YMCJI€ BO3MOXKHbIE /Hanboee
BEPOATHBIC IPUYMHBI, BO3MOXHBIC IIOCICACTBUSA 3aJaHHOM IIPUYMHBI, CAMOCTOSATEIBHO
OCYILIECTBIISAS. IPUYUHHO-CIIEICTBEHHBIN aHAIN3;

e JeNaTh BBIBOJ Ha OCHOBE KPUTHYECKOI'O aHAJIM3a Pa3HbIX TOYEK 3PEHHUs, NOATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTalUeN WM CaMOCTOSITENIbHO TIOJyYEeHHBIMU JTAHHBIMHU.

7. Ymenue cozoaseams, npumenams u npeodpazoevieamsv 3HAKU U CUMBOJIbl, MOOEU U
cxXembl 014 peuteHus YHeOHbIX U NO3HABAMEIbHBIX 3a40aY.

Oo0yuaommiicsi CMOXKeT:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM TIPEJMET H/WUJIH SBIICHHE;

® OIPENENATh JIOTUYECKUE CBSI3M MEXAY IpeIMeTaMH W/WIN SBICHUSMH, 0003HAYaTh
JTaHHbBIE JIOTUYECKUE CBS3H C IOMOIUIbIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIM 00pa3 npeaMeTa u/uiu sSBICHUs;

® CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCIIOBHH 3a/laul U/WIIK criocoda ee pelieHus;

e cozJaBaTh BepOasibHbIC, BELIECTBEHHbIE M HMH(OPMAMOHHBIE MOJAEIH C BbIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OO0BEKTa JJs ONpeAeNeHus crmocoba pelleHus 3aayd B
COOTBETCTBUU C CUTYaIINEN;

e 1peoOpa3oBbIBATH MOJIENM C IEJBI0 BBISIBIEHUS OOIIMX 3aKOHOB, ONpPEAEISAIOIINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

® TIEpEeBOJUTH CIIOKHYIO MO COCTaBY (MHOIOACNEKTHYI0) MH(POPMALUIO U3 IpadUuecKoro
w1 (OpMaIN30BaHHOTO (CUMBOJIBHOI0) MTPEJICTABIEHHS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, aIrOPUTM JEHCTBHS, UCIPABISTh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee aJropuTM Ha OCHOBE UMEIOIIErocs 3HaHUsI 00 00bEKTE, K KOTOPOMY ITPUMEHSIETCSI alITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAJIM3UPOBATh/peQIIEKCUPOBATh OMBIT Pa3pabOTKU M pealu3aldd y4eOHOTro IMpOeKTa,
UCClIeIoBaHMsl  (TEOPETHUECKOro, SMIMPUYECKOT0) HAa OCHOBE MPeUIOKEHHOM MpoOieMHoN
CUTYalluH, IIOCTaBJICHHOM 1IeJIN W/WIIN 3a/laHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3yibTara.

8. Cmoicnoeoe umenue.

Oo0yyaommiicss CMOXKeT:

® HAaxXOIUThb B TeKkcTe TpeOyeMmyro HH(poOpMalMio (B COOTBETCTBUU C IENSIMH CBOEH
JESTENBHOCTH);

® OpUEHTHUPOBATHCS B COJAEPKAHWU TEKCTa, IIOHMMATh LIEJOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBIEHUI, TPOIIECCOB;

® DPE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA;

® 1peoOpa3oBBIBATh TEKCT, «IEPEBOAS» €ro B JAPYTyI0 MOJAIbHOCTh, UHTEPIPETUPOBATH
TEKCT  (XYOOKECTBEHHBII W  HEXYJOXXKECTBEHHBI —  y4yeOHbIH, Hay4YHO-TIONMYJSPHBIH,
UH()OPMAIIMOHHBIN);

® KPUTHUYECKU OLIEHUBATh COJIEpKaHUE U POpMY TEKcTa.

9. ®@opmuposanue u pazgumue IKON02UYECKO20 MbIULIEHUA, YMEHUE NPUMEHAMD €20 8
no3HaeamenvHoll, KOMMYHUKAMUGHOUW, COUUAIbHOU NPAKMUKE U  NpoheccuonHanvHoll
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opuenmavuu.
OO0yyaomuiics CMOKeT:

® OIpEAesATh CBOE OTHOLIEHUE K IPUPOIHON CPELE;

® AHAIM3UPOBATH BIUSHUE OHKOJIOTMYECKUX (PAKTOPOB Ha cpeay OOUTaHUS IKUBBIX
OpraHU3MOB;

® [POBOJUTH NPUUUHHBIN U BEPOSATHOCTHBIN aHAIU3 SKOJIOTMYECKUX CUTYALU;

® TPOTHO3MPOBATh HM3MECHECHHS CUTYyalldd TpU CMEHE JeHCTBUS onaHOro (akTopa Ha
neiicTBUE Ipyroro (axropa;

® pacIpoCTpaHATh SKOJOTMYECKHE 3HAHUS W y4acTBOBAThb B IPAKTUYECKHUX JEJax IO
3allUTE OKPYKAOLIEH CpeJibl;

e BbIpaXXaTh CBOE OTHOIICHHE K MPUPOJE Yepe3 PUCYHKH, COUMHEHHUS, MOJICIIU, POCKTHHIE
paboThL.

10. Pazeumue momusauuu K 061A0€HUI0 KYJIbMYpoOll AKMUGHO20 UCHONb306AHUS
croeapeil u Opy2ux HOUCKOGbIX CUCHIEM.

OOy4aromuiics CMOXKeT:

® OmnpelesITh HE0OXOAUMBbIE KJIFOUEBbIE IOMCKOBBIE CJI0BA U 3aIIPOCHI;

® OCYULIECTBIATH B3aUMOJIEUCTBUE C 3JIEKTPOHHBIMHU [IOMCKOBBIMHU CUCTEMAaMHU, CIIOBAPSIMU;

e (QopmMHupOBaTH MHOKECTBEHHYIO BHIOOPKY U3 MOMCKOBBIX HCTOYHUKOB JJIsI
00BEKTUBU3AIIMH PE3YIBTATOB IMOUCKA;

® COOTHOCHTH ITOJIyYE€HHBIE PE3YJIbTAThI IOMCKA CO CBOEH JEATEIbHOCTBIO.

Kommynukarusubie YY/I:

11. Ymenue opzanuzosevieamv  yuednoe - compyonuuecmeo u - CO8MECHHYIO
0eAmenbHOCmy C yuumenem u CEepCMHUKAMU; padomamsv UHOUGUOYATIbHO U 6 Zpynne:
Haxooump o0uiee peuieHue U pazpeuiamsv KOHQIAUKMbL HA OCHOGE CO2NACOCAHUA NOZUWUIL U
yuema unmepecos; popmynuposams, apeymeHmMUpPosams U OMCMauamsy ceoe MHeHue.
Oo0yuammiicsi CMOXKeT:

® OIIpeNesTh BO3MOYKHBIE POJIM B COBMECTHON J€STENIbHOCTH;

® UrpaTh ONPEEICHHYIO POJIb B COBMECTHOM JEATEIBbHOCTH;

® [IPUHUMATh MO3UILINIO COOECEHNKA, TOHUMAs TO3UIIHIO IPYroro, pa3jinyaTh B €r0 peUu:
MHEHUE (TOUKY 3pEHUs), TOKA3aTeIbCTBO (ApryMEHTHI), (aKThl; TUTIOTE3bl, AKCHOMBI, TEOPHUU;

® OMpeesITh CBOU JCUCTBUS U ACHCTBUA MapTHEPA, KOTOPHIE CITIOCOOCTBOBAIIN UITH
MPENSATCTBOBAIIN MPOTYKTUBHOW KOMMYHUKAITUH;

® CTPOUTH MO3UTUBHBIC OTHOIICHHUS B Mpoliecce Y4eOHOM U MO3HaBaTEIbHON
NEeSATEIbHOCTH;

® KOPPEKTHO U apryMEHTUPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHHUSI, B TUCKYCCUH YMETh
BBIJIBUTATh  KOHTPApryMeHTHI, Tmepedpa3supoBatb CBOKO MBICHb (BJIaJICHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

® KPUTHUYECKU OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM TPHU3HABAThH
OIMMUOOYHOCTh CBOETO MHEHHMS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

e Mpejarath aJbTepPHATUBHOE pellleHre B KOHQIUKTHON CUTYaIUH;

® BBIJCNATH OOIIYIO TOUKY 3pPE€HUS B TUCKYCCUU;

® JIOTOBapHBATHCS O MPABHUIIAX U BOMPOCaX ik 00CYKJIEHUS B COOTBETCTBHH C
ITOCTaBJIEHHOM Mepe.l TPyIIou 3a1adei;

® OpraHu30BbHIBaThH Y4eOHOE B3aUMOJICHCTBUE B TPpyIIe (ONPEeAesATh OOIIHE EeH,
pacmipeensaTh POy, JOTOBapUBaThCS APYT C APYTOM H T. 11.);

® YCTpaHATh B paMKax Jyajora pa3pbiBbl B KOMMYHHUKAIIMHA, 00YCIOBICHHBIC
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHHKaA 3a7au, (OPMBbI UM COAEPKAHUS TUaora.

12. Ymenue ocosnanno ucnonvzoeamv peueevie cpedocmea 6 coomeemcmeuu c
3a0aueil KOMMYHUKAUUU O GblPANCEHUA CEOUX HUYECMIE, MbICIell U nompedHocmell 0.4
NIGHUPOGAHUA U PEYNIAUUU CEOCI 0eAMENbHOCHU; 6]1A0€HUEe YCMHOI U NUCLMEHHOU Peubio,
MOHO102UYECKOU KOHMEKCMHOIL Peyblo.
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Oo0yuarommiicsi CMOXKeT:

e ompeiensaTh 3a7adyy KOMMYHHKAallMd M B COOTBETCTBHM C HEHl OTOMpaTh peueBble
CPEICTBa;

e 0oTOUpaTh M KCIIOJIB30BATh PEUYEBBIC CPENICTBA B IMPOIECCE KOMMYHHUKALUU C APYTUMU
JIOJIbMU (JIMAJIOT B Mape, B Majol IpymIe U T. 11.);

® TpEACTaBIATh B YCTHOW WIJIM MUCHBMEHHOW (OopMe pa3BepHYTHIH IUIaH COOCTBEHHOMU
NESITENIbHOCTH;

e coOirofaTb HOPMBI IMYOJWYHOW peud, perjaMeHT B MOHOJOre W JUCKYCCHH B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a7a4eii;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY)KICHHE) U 3alpallvBaTh MHEHHE MapTHEpa B
pamKax Jauasiora;

® [IPUHHUMATH PEIICHUE B XOJI€ JHAJIOTa U COTJIACOBBIBATDH €r0 C COOECETHUKOM;

® C03/1aBaTh MMCHbMEHHBIE «KJIMIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOIb30BAaHUEM
HEOOXOMMBIX PEYEBBIX CPE/ICTB;

® UCIONB30BaTh BepOalbHBIE CpelcTBa (CpeAcTBa JIOTHYECKOW CBSI3M) IS BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILIICHUS;

® JCIOJB30BaTh HeBepOaibHbIE CpeacTBa WIH HarJsiHble MaTepUabl,
MOJITOTOBJICHHBIE/OTOOPAaHHBIE IO/ PYKOBOJCTBOM YUHUTEIIS,

e Jie1aTh OLICHOYHBIN BBIBOJ O JOCTUKEHUH LI€JIM KOMMYHUKAIIMU HEMOCPEICTBEHHO I1OCIIE
3aBepIICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBHIBATH €TO0.

13. Dopmuposanue u pazeumue KOMHEMEHMHOCMU 6 001acmu UCHOIb306AHUS
UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX mexHoozull (0anee — UKT).

Oo0yuaromumiicsi CMOXKeT:

® [[eJICHAIIPABJICHHO HCKaTh M HCIOJIb30BaTh MH(GOPMAIIMOHHBIE PECYpPChl, HEOOXOMMbIE
JUIS pellieHusl yueOHbIX U MPAKTHYECKHX 3aa4 ¢ moMoinbto cpeacts UKT;

e BbpIOMpaTh, CTPOUTH U HCIOJB30BaTh aJEKBATHYIO HH(POPMAIMOHHYIO MOJEIb IS
nepeiayd CBOMX MBICIEH CpelICTBAMU €CTECTBEHHBIX M (POPMANbHBIX SI3BIKOB B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHUKAIINH;

e BbHIEIATh MH(OPMALMOHHBIA AacleKT 3ajJaud, ONEpUpOBaTh JAHHBIMHU, HCIOJb30BaTh
MOJIEb PELICHHUS 3a/1a4H;

® JCIOJB30BaTh KOMIIBIOTEPHbIE TEXHOJNOTUM (BKIOYas BBIOOp aJEKBAaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX ~ MPOTPaMMHO-allIapaTHBIX  CPEACTB U CEPBHUCOB)  JUIsl  pELIEHUs
MH(OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX Y4eOHBIX 3a7a4, B TOM UHKCJIE: BBIUMCICHHUE, HACAHUE
MMCeM, COUMHEHUH, TO0KIIa/10B, pedepaToB, CO3JaHNE TPE3CHTALUN U JIp.;

® UCIOJB30BaTh MHPOPMAIUIO C YIETOM ITUUYECKUX U MPABOBBIX HOPM;

e co3daBaTh HMH(OPMAIIMOHHBIE PECypChl PA3HOTO THMA W JJIA Pa3HbIX ayAUTOpPUH,
co0uro1aTh HH(POPMALIMOHHYIO TUTHEHY U MpaBuiia HHPOPMAIIMOHHONW 6€30aCHOCTH.

IIpeaMeTHbIe pe3yJbTaThl YCBOCHHUS Y4€OHOI0 IpeaMeTa

BeinyckHuk Haydyurces B 5-6 kiaccax (1J1s1 MCNIOJb30BAaHUSL B MOBCEIHEBHOM KU3HHU U
olecrieyeHUs] BO3MOKHOCTH YCIIEIITHOTO NMPOA0JIKeHUs1 00pa30BaHus Ha 6230BOM ypOBHe)
Jloruka u MHOkKeCTBa

e OmnepupoBarb Ha 0a30BOM YypOBHE TMOHATHSMHM: MHOECTBO, 3JEMEHT MHOXXECTBa,
MIOJIMHO>KECTBO, IPUHAJIEKHOCTB;

® 33]aBaTh MHOKECTBA MEPEUYHCIEHUEM HX AJIEMEHTOB;

® HaXOJUTh NepeceueHne, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYAIUSX.

B noBcenHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:

® DAcCMO3HaBATh JOTMYECKH HEKOPPEKTHHIE BHICKA3bIBAHMUS.
Yucaa

e OmepupoBarh Ha 0a30BOM ypOBHE NOHSATHUSMH: HATypallbHOE€ YHCJO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAsSI P00k, NECATHYHAS APOOh, CMEIIAHHOE YKCII0, PAlMOHAILHOE YUCIIO;
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® CIOJb30BATh CBOMCTBA YMCEN M MpaBWiIa JEUCTBHI C pallMOHAIBHBIMHM YWCIAMU TPHU
BBINIOJIHCHUHY BBIYMCIICHHIA;

® CIOJb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYUCICHUN U
pElIeHUN HECIOKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJICHUE PAllMOHAJIbHBIX YHCET B COOTBETCTBUU C MTPABUIIAMU;

® CpaBHHUBATh PallMOHAJIbHBIC YHCIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NMPeIMeTOB:

® OIEHUBATh PE3YyJIbTAThl BBIYMCICHUHN TP PEUICHUU TPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHHUE YKCEII B PEAIbHBIX CUTYAIIUSX;

® COCTaBJISTh YHCIIOBBIE BBIPAKEHHUS IPU PEIICHUM MPAKTUYECKHX 3a/Jady M 3a7ad U3
JIPYTUX YYCOHBIX TPEIMETOB.
CTaTucTHKA ¥ TeOpHs BEPOSTHOCTE

e [IpencraBisaTh JaHHBIC B BUE TAOIUII, AHArpaMM,

® yuTaTh WH(GOPMALIKIO, TPEICTABICHHYIO B BUJE TAOIHIIbI, TUATPAMMBI.
TexcToBBIE 3a7aYH

e Pemare HECIIOKHBIE CIOKETHBIC 3aJaud pa3HbIX THIIOB HAa BCE apHPMETHUECKUC
JICHCTBHUS,

® CTPOUTH MOJENb YCIOBHS 3a7aud (B BUAE TaOIUIbI, CXEMbI, pUCYHKA), B KOTOPOU JaHbI
3HAYEHMS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUMH, C LEJbIO TOMCKA PEIICHUS 3a1a4H;

® OCYIIECTBIATHh CIOCOO MOMCKA pEUICHUs 3a7a4i, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO WIIA OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IUIaH PELICHUS 3a/1a4U;

® BBIJICJIATH ATAMbI PEUICHUS 3aa4H;

® HHTEPIIPETUPOBATHh BHIYUCIUTEIBHBIC PE3YJbTATHl B 3aJaye, MCCIEI0BATh MOJYy4YEHHOE
pelieHue 3a1a4u;

® 3HATh pa3IMYUe CKOpocTeld 00BEeKTa B CTOSAYEH BOJE, MPOTUB TEUCHHS] U IO TEUCHHIO
peku;

e pemiath 3aJa4M Ha HAXO0XKJICHUE YaCTH YKCJIa U YUCJIA 110 €ro YacTH;

e pemiath 3a/ladyu pa3HbIX TUIMOB (HA paboOTy, HA MOKYIKH, HA JBUKEHUE), CBSI3BIBAIOIINX
TPHU BETUYUHBI, BBIJCISTh 3TH BEIMUYMHBI U OTHOIIICHUS MEXKTy HUMU;

® HAaxOJWTh NPOLEHT OT YHUCJIa, YUCIO IO MPOLEHTY OT HEro, HaXOJIWUTh MPOLEHTHOE
OTHOIIIEHWE JIBYX 4YHCEJ, HaXOJUTh MPOILIEHTHOE CHWXEHWE WM TPOIEHTHOE TMOBBIIMICHNUE
BCJINYMHDI;

® periaTh HECIOXKHBIC IOTUUECKHE 3a7]a4l METOJIOM PaCCYKICHHIA.
B noBceHeBHOI :KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:

® BBIJIBUTaTh TMIOTE3bI O BO3MOKHBIX MPEAEIbHBIX 3HAUEHUSIX NCKOMBIX BEJIMYMH B 33]1a4e
(menaTh MPUKUIIKY)
Harnsignas reomerpust
I'eomerpuuyeckue purypsl

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMH: (QUTYpa, TOUKA, OTPE3OK, MpsMas, JTyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK M YETHIPEXYTONBHUK, MPSIMOYTOJIBHUK W KBaJpar,
OKPY)XHOCTb U KpyT, MPSMOYTOJbHBIA Mapaisenenumnesn, Ky0, map. M3o0paxare u3ydaembie
(bUTypBI OT PYKH U C TIOMOIIBIO TUHEHKH U IIUPKYIIS.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIAMETOB:

e pemaTh NPAKTUIECKUE 33/1a4U C TIPUMEHEHUEM ITPOCTEUIITUX CBOMCTB (UTyp.
HN3mepeHus u BbIYMCIEHUS

® BBINOJHATh U3MEPEHHE JJIMH, PACCTOSHUM, BEJIMUHUH YIJIOB, C MOMOIIbI0O UHCTPYMEHTOB
JUTSL U3MEPEHUH JUIMH U YTIIOB;

® BBIUKCIIATH IJIOMIAAN TPSIMOYTOJIBHUKOB.
B noBceqHeBHOM KU3HU U NPU U3YyYEeHUM APYTUX NMpPeIMeTOB:
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® BBIYKHCISATH PACCTOSIHMS Ha MECTHOCTH B CTaHJIAPTHBIX CHTYalHUsAX, [UIOIIAIH
MPSIMOYTOJIbHUKOB;

® BHINOJHATH MPOCTEHIIME MOCTPOCHUS W W3MEPEHUS Ha MECTHOCTH, HEOOXOJHMMEIC B
peanbHOM KU3HH.

HcTropust MaTeMaTUKHU

® OMWCHIBATh OTEIbHBIC BBIAIOIINECS PE3YJIbTAThl, IOJYYCHHBIE B XOJE Pa3BUTHUS
MaTEMaTHKHU KaK HayKH;

® 3HATh NMPUMEPHl MATEMATHYECKHX OTKPBITUI U UX aBTOPOB, B CBSI3M C OTEYECTBEHHOH H
BCEMUPHOM UCTOPHUEH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH B 5-6 Kiaccax (/151 o0ecrnedeHus
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUs1 00pa3oBaHus HA 02a30BOM H YIJIy0JIEHHOM YPOBHSX)
DJIeMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH

o  Onepuposamv NOHAMUAMU: MHONCECMBO, XAPAKMEPUCIUKU MHONCECMEA, JleMeHM
MHOIICECBA, NYCMOe, KOHEUHOEe U OECKOHEeUHOe MHOICECTBO0, NOOMHOICECMBO, NPUHAOTEHCHOCHD,

®  onpeodensams NPUHAOLEHCHOCTL DNIeMEHMA MHONMCECMBY, 00beOUHEHUIO U NepeceyeHU0
MHOIHCECNB, 3a0A8AMb MHONCECTBO C NOMOWLIO NePEeUUCTIeHUs. DIEMEHMO8, CI08ECHO20 ONUCAHUSL.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  PACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL

® Ccmpoums YenouKu yMo3akaIOUeHUll Ha OCHOBe UCNOIb308AHUsL NPAGUIL TOSUKU.

Yucna

e Onepuposamb NOHAMUAMU. HAMYPATbHOE YUCIO, MHOMCECBO HAMYPAIbHBIX YUcel,
yenoe 4ucio, MHOMCECMBO YenblX yucel, 0ObIKHO8EHHAs OpoOb, decamuunas Opobb, CMeUlaHHoe
YUCNO,  PAYUOHAILHOE — YUCLO,  MHOJCECMBO  PAYUOHAIbHLIX — YUCel,  2eOMempudecKkdst
unmepnpemayus HamypaibHuIX, Yeawvlx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHAMb CMBLCT ROZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOIHAMb BLIYUCICHUS, 8 MOM YUCLE C UCNOTIb308AHUEM NPUEMOE DPAYUOHANbHBIX
8bIUUCTICHUL, 0OOCHOBbIBAMb ANCOPUMMbL GLINOJIHEHUSL OCUCMBULL

® ucnonvzosamsv npuzHaku oenumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npou3seoeHUss ducei Npu 6bINOJIHEHUU BbIYUCTEHUN U peuleHuy 3a0ai, 000CHO8bI8AMb NPUSHAKU
oenumMocmu;

®  BLINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCET ¢ 3A0AHHOU MOYHOCMbIO,

®  YNopsA0oOUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHBIX U 0eCAMUYHBIX Opobel;

o naxooumv HO/[ u HOK uucen u ucnoniv308ams ux npu peuieHuu 3a0d, .

®  onepuposamv NOHSMUEM MOOYIb YUCIA, 2eOMEeMmpPUdecKds UHMepnpemayus mMooyis
yucaa.

B noBceqHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NpUMeHAMb NPAGUILA NPUOTIUINCEHHBIX BLIYUCIEHUL NPU PeuleHUU NPAKMUYeCcKUx 3a0ay u
peuteHul 3a0ay Opy2ux yueOHblX npeomMemos;

®  BLINOIHAMb CPAGHEHUE Pe3VIbMAmo8 GbIUUCIEHUL NPU peuleHUl NPAKMU4ecKux 3a0ady,
8 MOM YUC/Ie NPUOTUHNCEHHBIX BbIUUCTIEHULL,

®  COCMaenAmb UYUCNOBblE GLIPANCEHUS U OYEHUBAmsv UX 3HAYEHUs Npu peuleHuu
NPAKMUYecKux 3a0ad U 3a0ay u3 opyaux y4eOHvlx npeomemos.

YpaBHeHHsI M HEPABEHCTBA

e Onepuposamsv NOHAMUAMU: PABEHCMBO, HYUCIOB0€ PABEHCMEO, YPAGHEHUe, KOPEeHb
VDaBHeHUs, peuieHue YPagHeHUs, YUCI080€ HePABEHCHIBO.

CTaTuCcTHKA U TeOpHsi BEPOSITHOCTEH

e Onepuposame NOHAMUAMU: CIONOYAMbLE U KPY2OBble OUACPAMMbBL, MAOIUYbL OAHHDIX,
cpeonee apugmemuueckoe,

®  u3gneKamv, UHGoOpMayuro, NPeoCmMAasiIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX;

® cocmaenames madaUYbl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.

B noBceHeBHOI KU3HM U NIPH U3Y4YEHUH APYTUX MPeAMETOB:
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®  u3GIEKAMb, UHMEPNPEMUPO8ams U NPeoodpa308bl8ams UHDOPMAYUIO, NPEOCABILEHHYIO
6 mabauyax u Ha OUAZPAMMAax, OMpadsCarowyIo C8OUCMEA U XapaKkmepucmuku pedaibHulX HPOYeccos
U A6IEHUU.
TexcToBBIC 3a1a4M

o  Pewamv npocmoule u Cr0CHbIE 3A0A4U PAZHLIX MUNOS, A MAKI’CE 3A0a4U NOBbIUUEHHOU
mpyonocmu,

®  UCNONBL308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay Oils
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeUuleHUsl 340ay;

®  3HAMb U NPUMEHAMb 004 CNOCOOA NOUCKA peulenust 3a0ad (0m mpedo8anusl K YCI08UIO
U om ycnosus K mpebosanuio),

®  MOOeNUPOBaAmb PACCYHCOCHUS NPU NOUCKE PEULEHUs 3A0a4 ¢ NOMOWbIO 2pag-cxembl,

®  BbIOenAMb YMANbL PeUeHUsl 3a0ayl U COOEPHCAHUE KAAHCO020 IMand;

®  uUHmMepnpemuposamsv  GbIYUCIUMENbHbIe —pe3yibmamsl 6  3a0aue, UCCIe008amb
NOJYy4UeHHOe peulerue 3a0a4u;

®  QHANUBUPOBAMb BCEBOIMONCHBIE CUMYAUUU 83AUMHO20 DACNOJIONCEHUS. O8YX 00bEeKmMOos
U UBMEHEHUe UX XAPAKMEPUCTUK HPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8DeMs, pPACCmosHue)
npu pewleHuu 3a0a4 Ha 08UdiCeHUe 08yX 00BEeKmMo8 KAK 6 OOHOM, MAK U 6 NPOMUBONONONCHBIX
HANpaeieHusix;

®  UCCe008amb BCEBO3MOICHbIE CUMYAYUU NPU PelleHUuU 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCeEMbl OMCYEma,

®  pewams pazsHOOOPA3HLIE 3A0aYU (HA YACTUY,

®  pewams u 000CHOBLIBANMDb C8OE peuleHUe 3a0ay (8bl0eNamb MamemMamuiecKyo 0CHO8Y)
HA HAXO0JICOEeHUe HaACMU YUCAA U YUCTA NO €20 YACMU HA OCHOB8E KOHKPEMHO20 CMbICAA Opoou;

®  0co3HaBamv U 00BACHAMbL UOSHMUYHOCb 3A0a4 PA3HLIX MUN0S, CEA3bIBAIOWUX MPU
geuuUHbL (Ha pabomy, HA NOKYNKU, HA OBUJICEHUe), BblOeNsmb MU GeAUYUHbL U OMHOUEHUS
MeJNHCOY HUMU, NPUMEHSMb UX NpU peuwleHuu 3a0ai, KOHCMPYUposams CcoOCMEeHHble 3a0au
VKA3AHHBIX MUNOE.
B noBceaHeBHOI KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  gblOenamb Npu pewleHuu 3a0ad  XApaKmepucmuku paccmMampusaemou 6 3aoaue
cumyayuy, OmIuyHvle OMm PeaibHbIX (me, om KOMOpblX adOCmMpacuposaiuch), KOHCMpyuposams
HO8ble cumyayuu ¢ Y4eémom IMux Xapaxmepucmuk, 6 YaCMHOCMU, NPU peuleHuu 3a0ad Ha
KOHYEeHmpayuu, y4umsléams nI0OMHOCMb eUjeCmead;

®  pewams U KOHCMPYUPOBSAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayull, 8
KOMOPBIX He mpedyemcst MOYHbLI GbIYUCTIUMENbHBI PE3YIbman,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCHemd.
Harusanas reomerpus
I'eomeTpuuyeckue purypsl

o  Izsnexamv,  uHmepnpemuposamv U  NpeodOPA308vleAMb  UHDOPMAYUD O
2eoMempudecKux ueypax, npeoCcmasieHHy0 Had Yepmexncax,

® uzoOpadicamv usyuaemvie Queypbl om PYKU U C NOMOWBIO KOMHbLIOMEPHLIX
UHCMPYMEHMO8.
H3mepenus u BoIYMCIEHUS

®  GLINOIHAMb UBMEPeHUe ONIUH, PACCMOSAHUL, BEIUHUH Y208, C NOMOWbIO UHCHPYMEHNO8
OJ151 U3MepeHUll ONUH U Y208,

®  BLIUUCAMb NIOWAOU NPAMOY2OIbHUKOS, KBAOpAmos8, 00béMbl NPIMOY2O0lbHbIX
napanieienunedos, Kyoos.
B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  GLIYUCTAMb PACCMOSHUSL HA MeCMHOCMU 8 CMAHOAPMHBIX CUMYayusx, niowaou
VUACMKO8 NPAMOY2ONbHOU (hopMbl, 0OBLEMBL KOMHAM,

®  GLINONHAMb NpOCMeluUe NOCMPOEHUs. HA MECMHOCMU, HeODX00UMbLE 8 PEANbHOU HCUHU,
®  OyeHUBamMb Pa3MepPbl PEAlbHbIX 00BLEKMO8 OKPYICAIOULe20 MUDA.
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Hcropus MaTeMaTHKHU

° Xapakmepuweamb 6K1a0 6b10ai0u;uxcg mamemanukoes 6 paseumue mamemamuxku u

UHBIX HAYYHBIX obaacmel.

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YyeOHUKU:

1. Hopodees I'. B., apsirun U. @., CyBopoBa C. b. u np. Maremaruka. 5 kmacc /

ITox pen. I'. B. Hopodeena, U. ®. Hlapsiruna. — M.: [Ipocsemenne, 2019 r

2. Jopodees I'. B., lllapeirun U. @., CyBopoBa C. b. u np. Maremaruka. 6 kmacc /

ITox pen. I'. B. Hopodeena, U. ®. lapsiruna. — M.: IIpocsemenne, 2020 T
YuebOHO-MeTOAMYECKHE IOCOOUS

1. Bbynumosuu E. A., Ky3nenosa JI. B., Pocnosa JI. O. Maremaruka. Pabouas
terpank. S kinacc. B 2 4. - M.: [Ipocsemienwne, 2019 r

2. bynmmoruu E. A., Ky3nenosa JI. B., Pocrosa JI. O. Matemaruka. PaGouas
Terpank. 6 kinacc. B 2 4. - M.: [IpocBemenue, 2020r

3. Kyznenosa JI. B., Munaea C. C., Pociosa JI. O. u np. MaremaTuka.
Junaktuueckue maTepuansl. 5 knacc. - M.: [Ipocsemenue, 2018r

4. Kysuenosna JI. B., Munaesa C. C., Pociosa JI. O. u np. MaremaTuka.
Junaktuueckue matepuansl. 6 kinacc. - M.: [IpocBemenue,2018r

5. Kysnenosa JI. B., Munaesa C. C., Pocnosa JI. O. u ap. Maremaruxa.
TemaTtuyeckue TecTsl. S5 knacc. - M.: [Ipocsemenue, 2018r

6. Ky3nenosa JI. B., Munaesa C. C., Pociosa JI. O. u n1p. MaremaTuka.
Temarnueckue Tecthl. 6 kacc. - M.: [IpocBemenue, 2018r

7. Kysnenosa JI. B., Munaesa C. C., Pociosa JI. O. u ap. MaremaTuka.
KonTponbasie paboTsl. 5 kiace. - M.: IIpocsemienne,2018mr

8. Kysnenosa JI. B., Munaena C. C., Pociosa JI. O. u np. Marematuka.
KonTponbusie pabotsl. 6 kiacc. - M.: IIpocsemenue, 2018r

9. Cysoposa C. b., Ky3uenora JI. B., Munaesa C. C. u ap. MaremaTuka.
MeTtoandeckue pekomenaanud. 5 kiacc. - M.: [Ipoceemenne,2018r

10. CyBopoga C. b., Ky3nenosa JI. B., Munaesa C. C. u ap. MaTemaTuka.
Metoanyeckre pekoMmeHaanuu. 6 kinacc. - M.: [IpocBemnienne,2018r

MarepnanbHO-TeXHHYECKOe o0ecreyeHne

KOMIIIEKT MHCTPYMEHTOB KJIACCHBIX: JIMHelKa, TpaHcrmoptup, yromsuuk (30°, 60°),

yronpHUK (45°, 45%), mupkyms
MynpTUMEANATTPOEKTOP
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COJAEPKAHUE YYEBHOI'O IIPEMETA

Copepxanue y4eOHOro paszzena

Ne HazBanue rinas Kon-Bo [Tposepounsie pabdotsr (I1),
n/n 4acoB TeopeTnueckue OCHOBBI tectel (T), KoHTposIBbHBIC
pab6ots (K/p), peheparuBHsie,
HUCCICO0BATCIbCKUEC U
MIPOCKTHBIC PAOOTHI U P
1 2 3 4 5
5 Knacce
B aT0ii Ti1aBe popMHPYIOTCS HEKOTOpPBIE OOIIHME MPEICTABICHHS O JIMHUU
(3aMKHYTOCTb, CaMoOIllepeceyeHne, BHYTPEHHssI oOmacte u Ap.). Yuammmces | [1-1. Jlomanas.
1 ['naga 1. Jluaun 8 IpeIaraloTes 3aIaHus Ha pacrio3HaBaHue JTUHUA U uX u3o0paxkenue. [Tpu atom | [1-2. OKpyKHOCTB.
3aJaud Ha U300pakeHHe TMOApa3NeisAloTCs Ha JBa Buaa: BbluepuuBanue | TecT 1. JIlunum
HEKOTOPOH KOH(UTYpaluu 110 ONHCAHUI0 M BOCIPOM3BENEHUIO 3amaHHOU | [IpuMepHbIe TeMbl
koHpurypauuu. Oco0oe BHHMaHHME YyHAEISIETCS MNPSAMOM U OKPYXKHOCTH. | peepaTUBHBIX,
BeimonHss  ynpakHEeHUs, ydamidecss BCTPEYAlOTCS € KOH(QUTYpAIUsMH, | HCCIEIOBATENLCKUX U
coJiepXKalllUMM JIBeé M OoJsiee MpSIMBIX, [BE U 0oJiee OKPYKHOCTEH, MpsiMble U | MPOEKTHBIX padoT:
OKPY’KHOCTH. «Bcé, uro 51 3Ha10 O
B nanHOM rnaBe mpencTaBieHHMs O (UTypax, CBS3aHHBIX C MpsAMOH, | ¢ppakranax», «EauHUIb!
JIOTIOJIHAKOTCS. W PACIIMPSAIOTCA: BBOJATCS TOHATHSA <WIy4» W IOMAHAas». | JJIMHBI Y Pa3HBIX HAPOAOBY
VYyamuecs HaXOAT IIMHY JIOMaHOM, pacCTOSIHUE MEXY ABYMs TOUKaMH, KpOMe | U Jp.
TOT0, OHM BCTPEYAIOTCS C 3a7a4€l ONPENENICHUs JJIMHbI KPUBOIA.
W3noxxeHne maTtepuana HAYMHAETCS C CONOCTABIEHUS PUMCKON HymMepaluuu
U JECATUYHOM CHUCTEMBl CUHUCIEHUA. OITO Tmo3BojsieT Oonee Bbimykio | [1-3. 3anuck HaTypanbHbBIX
2 I'maBa 2. 13 NPEeJCTaBUTh OCOOEHHOCTH 3aIUCH YHUCEN B JIECATUYHOU CHCTEME, MOTYEPKHYTh | YHCEI.

HarypanbHble uncia

MIPEUMYIIECTBa MO3UIIMOHHONW HyMEpallid, a TakKe CO37aTh JJIs JTAHHOW TEMBI
CBOETO POJia UCTOPUKO-KYIBTYPOJIOTHIECKUI (OH.

N3 kypca Ha4aJIbHOW IIKOJIBI yYalIAMCS M3BECTHBI aJITOPUTMBI YTCHUS U
3alMUCH  HATypalbHBIX  4McCeld. 3ajaya JaHHOTO  JTama  COCTOUT B
COBEPIIICHCTBOBAHUH 3THX HABBIKOB, B 00y4EHUHU pabOTe ¢ OOIBITMMU YHCIaMHU,
COZIEpXaIIMMHU KJIACChl MUJUIMOHOB M MWJIJTMAPJAOB. Y4Yalluecss 3HAKOMSTCSA CO
CBOMCTBAMH HATYpPaJbHOTO Psi/ia, Y3HAIOT O BO3MOXXHOCTH HM300paKeHHS YHCEeN
TOYKAaMU Ha TPSMOM, MPU 3TOM KOOPJMHATHAS MpsiMasi MPU3BaHA UTPATh POJIb

[1-4. CpaBHeHue uncern.
I1-5. KoopaunaTtHas
TpsiMast.

Tecr 2. HarypanbHble
qHcha.

K/p Nel. HarypanbHble
yucna. Jluann
[TpumepHbIe TeMBbI
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HarJsIIHOM OMOPBI IPU PELLICHUH 3ajlay Ha CPAaBHEHUE U YIOPSAA0YHBAHUE YUCE]L.

B 3T0#1 rmaBe NOJOKEHO HAYaJI0 M3YYEHHIO JIBYX HOBBIX JUIS Yy4allUXCs
pa3znenoB kypca maremaTtuku. IIpexxne Bcero 3to paspen «llpubnmxenus u
oueHKW». PaccmarpuBaercst Bompoc 00 OKpYIVIGHHH HATYpajbHBIX YHCE,
BBOJATCS TaKUE€ TEPMHUHbBI, Kak «IIpHOIMIKEHHE C HEJOCTaTKOM» H
«IpHOIMKEHHE ¢ U30BITKOMY», 000POT peur «IPUOIMKEHUE C TOUHOCTHIO J0. .. ».
Kpome Toro, 3aecb HaunmHaeTcs U3ydyeHHE KOMOMHATOPUKU. Yyauuecs
3HAKOMATCA C €CTECTBEHHBIM M JIOCTYIHBIM JETSM 3TOr0 BO3pacTa METOJI0OM
peleHnss KOMOMHATOPHBIX 3aJad MyTEM repebopa BCeX BO3MOXHBIX BapHAHTOB
(xomMOuHanuit). DTUM METOJOM YIOOHO IOJIb30BAThCS B TEX Cllydasix, Korja
YHUCIO BapUAHTOB HEBENUKO. B kadecTBe crnenuanbHOro npuéma nepedopa
paccMaTpuBaeTCs IEPEBO BO3MOMKHBIX BAPUAHTOB.

Cuctema ynpaxxHeHUH ydeOHMKA, TOMHUMO JOCTHKEHHsI OCHOBHBIX IIeliel,
0003HAaYEHHBIX BBIILIE, IIO3BOJSIET TAKXKE BCIIOMHUTb EIUHMIIBI H3MEpPEHUs
BEIMYMH (AJIMHBI, MacChl, BPEMEHHM), COOTHOLICHUS MeXAy HuMHU. [lpyras
OCOOCHHOCTh psiJia YIPAKHEHUH — 3TO WCIOJIB30BaHUE OYKBEHHON CHMBOJIMKH
JUIs 0003HAUYEHUS YKCell, KOTOPOe YCHIINTCS IO Mepe MPOABIKEHUs 1o Kypey. U
HaKOHEIl, em¢ OJHOM Ype3BhIUAHHO BAXHOW OCOOCHHOCTBIO CHCTEMBI
VIOPaXHEHUH SBISETCS CHUCTEMAaTHMUYECKOE U IIOCJIEeN0BATEIbHOE BKIIOUYEHUE
3aJJaHU{, TIpU BBINOJHEHHMM KOTOPBIX YdYalluecs JOJDKHBI —pacCyKIatb,
000CHOBBIBaTh, MOSCHATH CBOM JAeicTBUs. MHbIMM cilOBaMH, B COJEp’KaHUU
JTAaHHOM TJ1aBbI 3aJ10’k€H OOJIBIION MOTEHLMAN I Pa3BUTUS MBIIUICHUS U PEUH
yyalmxcs.

pedepaTUBHBIX,
HCCIIEN0BATEILCKUX U
MIPOEKTHBIX paboT: «3
HCTOPUM HATYPATbHBIX
qucen», «PuMckue unciay,
«Pa3nuyHbIC CHCTEMBI
CUUCJICHUSI» U JIP.

I'masa 3. JleiicTBus ¢
HATypaJIbHBIMH
YUCJIaMH.

22

Oco0OeHHOCThIO M3JIOKEHMSI MaTepualla B Kypce SBISIETCS COBMECTHOE
paccMOTpeHHMe NpPAMBIX M OOpaTHBIX OMNEpaluil HaJ YUCIAMH: CIOXKEHUS U
BbIUWTAHUS, YMHOXKEHUS U JIEJCHUsI. DTO 11e1eco00pa3Ho U BO3MOXKHO MOTOMY,
YTO y y4alIUuXCs YK€ UMEETCs JOCTATOYHBIN OIBIT BBIIOJIHEHUS 3TUX JACUCTBUH,
a OJHOBPEMEHHOE MX PACCMOTPEHHE MO3BOJISET Jy4lle YSICHUTh B3aMMOCBS3b
IPSMBIX U OOpaTHBIX OIepanuii.

B TOo e Bpems oTpaboTKa HAaBBIKOB BBIMOJIHEHUS apUPMETHUYECKUX
JEUCTBUM C HATypaJIbHBIMM 4YHUCJIAMHM IO-IIPEKHEMY OCTAETCS BasKHEWILEH
nenbto. Jlns e€ AocTmkeHHs B y4EOHHMKE COJEPXKUTCS JOCTATOYHOE YHUCIIO
3amaHuii. X cienyer uCnosib30BaTh B TOW CTENEHHM, KOTOpas OIpPEHENsIeTCs
peaJbHbIM YPOBHEM BBIYMCIMTEIBHOM TOATOTOBKM gnereid. Ilpu  stoMm

I1-6. Cnoxenue u
BBIYUTAHHE.

I1-7. Cnoxenue u
BBEIYUTAHUE: PEIICHUE
3ajay.

I1-8. YMHOXeHNE n
JIeIICHUE.

I1-9. YMHOXeHNE 1
JIeJICHUE: pellIeHre 3a/1au.
I1-10-11. TTopsmox
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npejiaraeMble ypaxxHeHHsl BecbMa pa3HooOpasHbl. Cpelyd HUX €CTh M TaKue,
KOTOpbIE JIal0T BO3MOKHOCTh OLIYTUTh TAPMOHUIO YUCEN, YBUACTh TY WIN UHYIO
3aKOHOMEPHOCTb.

[IpyHUKMNIHATBEHO HOBBIM MaTEPUATIOM ISl YYAITUXCS SIBIISIOTCS TMPUEMBI
NPUKUAKA M OIEHKU pe3ylbTaTa BBIYUCICHHNM (Hampumep, oOmpezesieHue
BBICILIETO pa3psiia pe3yibTaTa, OLEHKa pe3yibTaTa CHU3Y WIH CBEPXY), a TaKKe
HEKOTOpbIe NMPUEMBI MPOBEPKH MPABUIBHOCTU BBIMOJHEHUS apUPMETHUECKUX
JIeUCTBUI (Hampumep, ompezeneHue MUPPbl, KOTOPOH TOJKEH OKAHYUBATHCS
pe3ybTaT).

Ota nuHusA OyneT MocienoBaTeIbHO MPOAOKEHa B 5 U 6 Kjaccax Mpu
U3y4eHUHu ApoOed W panuoHaNbHBIX uYucel. OBIaJieHHe COOTBETCTBYIOIIUMU
YMEHUSMH YPE3BbIUaHO BaXXHO C TOYKH 3PEHHUS MHTEIUICKTYaJIbHOTO Pa3BUTHS
IIKOJILHUKOB JUISI BBIPAOOTKM MPHUBBIYKKM K CaMOKOHTPOIO U (HOPMHpPOBAHUS
aJICKBaTHBIX JJISI 9TOH 1€ HaBBIKOB.

Pemennie KOMIIEKCHBIX MPUMEPOB HA Bce JEHCTBUS C HATypaJbHBIMU
YUCJIAMH TIO3BOJISIET 3aKPENUTh YMEHUE YCTAHABJIMBATH MPABWIBLHBIN TMOPSIOK
neiicTBuil. BBoaMTCS HOBOE TIOHATHE «CTENEHb 4YHUCIa» M BBIUYUCISIOTCS
3HAYEHMsI BBIpAXKECHUH, coiepKalux creneHu. [Ipogomkaercs pa3BUTHE YMEHHS
pemate TEKCTOBbIE 3anaud apudmernyeckuM crocodboM. CrenuanbHoOe
BHMMAaHUE YJEISETCS PEIICHUIO 3a]1a4 Ha IBUJKEHHE.

B xo01€ BBINOTHEHUS YIPAXKHEHUN yYallliecs BOBJICKAIOTCS B CUTYAIlUN U3
peasbHO JKU3HH, TPeOyoIIe MTPUMEHEHHUS MOTyYeHHBIX YMEHUH.

JNEUCTBUI B BBIYHCIICHUSIX.
I1-12. CreneHp umcia.
I1-13. 3agaun Ha
JIBIKCHUE.

I1-14. 3agaun Ha IBUXKEHUE
0 peKe.

Tect 3. JleiicTBus ¢
HATypaJbHBIMU YHCIIAMU
K/p Ne2. JleticTBus ¢
HATypaJbHBIMU YHCIIAMH.
[IpumMepHBIC TEMBI
pedepaTHBHBIX,
HCCIEN0BATENLCKUX U
IPOEKTHBIX paldoT:
«Oco0EHHOCTH ABMIKEHUS
0 peKe», « ITu
pa3HOOOpa3HbIC 3a/1a4u Ha
JBIDKEHUEY U JIP.

I'naBa 4.
Hcnons30Banne
CBOMCTB JCUCTBUI
MIPU BBIUUCTICHUSIX
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OcHoBHOE colepxKaHue TJIaBbI CBA3aHO c pPacCMOTPEHUEM
IIEPEMECTUTENBHOIO MU COYETAaTEIbHOTO CBOWCTB CJIOKEHHMS W YMHOXEHHSA, a
TaK)K€ PACIpPEIEIUTENBHOIO CBOWCTBA YMHOMKEHHMS OTHOCHUTEIIBHO CIIOXKCHUS.
IlepemecTuTEIPHOE M COYETATEIBHOE CBOMCTBA H3BECTHBI ydJallUMCs H3
HayalbHOM mKoNbl. HOBBIM Ha 3TOM 3Tame SBJISETCS BBEICHHE OOOOIIEHHBIX
CBOICTB, KOTOpbIE cHhOPMYIHPOBaHBI B BUJE MPaBUI MPEOOPa30BaHUS CyMMbI U
npousBeneHus. C pacnpefenuTeNnbHbIM CBOMCTBOM ydallUecs BCTPEYarOTCs
BriepBble. [loka3biBaeTCs €ro NpuMeHeHue /Il IpeoOpa3oBaHus IPOU3BEICHUS B
CYMMY U Ha000pOoT. MOTHBUPOBKOI1 /1 TpeoOpa3oBaHus BRIpaKEHU HAa OCHOBE
CBOMCTB JIEVCTBUM CIIY’)KUT BO3MOXKHOCTh PallMOHAIN3AIMU BeIYUCIeHH. Kpome
TOTO, B TJIaBY BKJIIOYEHBI (DparMeHTHI, MOCBSIIEHHBIE 3HAKOMCTBY C HOBBIMHU
TUTIAMU TEKCTOBBIX 3a/1a4 (3aJlauM Ha YacTH U 3aJ[auu Ha ypaBHUBAHHE).

11I-15. Ucnonp3oBanue
CBOMCTB JEUCTBUM IIpU
BBIUKCJICHHSIX.

I1-16. Pemienue 3agay Ha
JacTH.

I1-17. Pemenue 3aga4 Ha
ypaBHUBAHHE.

Tect 4. Vcnionb3oBanue
CBOMCTB JEUCTBHN NTpU
BbrunciaeHusx K/p Ne3.
Hcnonw3oBaHue CBOMCTB
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JIEUCTBUI MPU

BBIUMCIICHUSIX.
Marepuan 1aHHOH IJIaBbl COAEPXKUT JIBa CMBICIIOBBIX OJI0Ka.
[lepBrlii U3 HUX CBSA3aH C BBEJIEHUEM HOBOM JJis yyamuxcs reomerpuueckoit | I1-18. Yrusl.
I'maBa 5. Yriael u 8 (bUTrypbl, KOTOPOU SIBJISETCS yroJl, U CBSI3aHHBIX C HEW MOHATHH (BHABI yriioB, | TecT 5. Yribl u
MHOT'OYTI'OJIbHUKU U3MEpEeHUe YTIJIOB). Ydamuecs ydaTcsi HM300pakaTh YIJbl, 00O3HAYaTh WX, | MHOTOYTOJIbHUKU.
pacrno3HaBaTh B Pa3IMYHBIX NOJOXKEHUAX. OOHUM M3 BAXKHEHIIMX YMEHHH,
KOTOPBIM OHH JIOJDKHBI OBJIQZIETh Ha 3TOW CTaguu oOyueHwusl, siBysieTcs: cpaBHeHue | [IpuMepHbie TeMbl
yrioB. dopMmupyercs 3TO YMEHME Ha OCHOBE IPAaKTHYECKOTro JeicTBUs - | pedepaTUBHBIX,
HAJIOKEHUS YIIIOB Ipyr Ha apyra. Kimaccudukamnusi yriioB MPOBOAUTCS 4epe3 | UCCIENOBATENLCKUX U
CpaBHEHHME C HauOoJiee 4acTO BCTPEUAIOLIMMCS B OKPYKAIOIIEM MUpPE HPSMBIM | IPOEKTHBIX paboT: «M3
YIJIOM: YIOj, MEHbIIUN HpPSIMOrO, SIBJISETCS OCTPBIM, OOJBIIMHM MPSMOro, UCTOPUU
TynbIM. M3MepeHue yrioB sBISETCS Ul y4dallUXCs HOBBIM BHJOM M3MEPEHMM, | MHOTOYTOJBHUKOBY,
KOTOpPBI 3HAKOMUT UX C YIJIOBOW MEpPOIl U HOBBIM M3MEPUTENIbHBIM NPUOOPOM - | «IIpaBuibHbIe
TPaHCIIOPTUPOM. MHOTOYT'OJIbHUKI» U JP.
Bropoii 0n0k conepxkaHHA CBSI3aH C MHOTOYTOJIBHUKAMH W COACPIKUT
MaTepuai, YaCTUYHO 3HAKOMBIN ydallMMCs W3 HadaJbHOM IIKOJbL. Temepp nm
IIPEJICTOUT PacCIIUPUTh CBOM MPEJCTaBICHHUS] 00 yXe 3HAKOMBIX (uUrypax,
YCBOUTH CBA3aHHYIO C HHUMH TEPMMHOJIOTHIO (BEpIIMHA, CTOPOHA, YroOJ
MHOTOYT'OJIbHUKA, [MaroHaib), HAYYUTbCA «BHJIETb» HUX B 00J€e CIOXKHBIX
KoHpurypauusax. OTpe3oK M yroia 3/eCh - D3JIEMEHThl MHOIOYTOJbHHKA.
VYyamuecs ydarcs u3oOpakaTb MHOTOYTOJILHUKH C 33JJaHHBIMU CBOMCTBAaMHU Ha
HEJIMHOBAHHOMW U KJleT4aToi Oymare, 0003HauaTh X, HAXOAUTh IIEPUMETP.
B yueOGHuKe paccMaTpuBarOTCSi yIJbl, MEHbIIME pa3BépHyToro. OmHako
yrojl MHOTOYTOJIbHHKA MOXeET ObITh M OoJibllle pa3BEPHYTOro (HEBBIMYKIbIE
MHOTOYrOJIbHUKM). BHUMaHMe ydaluxcs Ha 3TOM HE aKIEHTHPYETCs, TaK Kak
HEBBINYKJIbIE MHOTOYTOJIBHUKH BCTPEUYAIOTCS HAa PUCYHKAX JIUIIb JJIS CO3JaHUs
0oJiee MOJIHOTO MPEACTABICHUS O MHOTOYTOJIbHUKAaX, HO HUKaKas MpaKkTH4ecKast
paboTa C HUMHU HE IPOBOJUTCS.
I1-19. lenutenu n
Ota rnaBa - 3aBepLIAOIIMK dTal B M3YYEHMM HATypaJIbHBIX UYHUCEN. 31€Ch | KpaTHBIE.
I'maBa 6. JlemumMocTh 15 paccMaTpuBalOTCs AJIEMEHTapHble TOHATHS Teopuu Aenumoctu. OT npeasiaymux | [1-20. [Tpusnaku
qrcen IJIaB 3TOT MaTepual OTIMYAETCS TE€M, YTO OH COAEP)KUT 3HAYUTEIbHBIN O0BEM | IEIUMOCTH.

TCOPECTUICCKUX CBGHGHHI?I, HUX OCBOCHHC TMPCACTABIIACT Ui ydJallIUXCA

Tect 6. JlenumocTs yncen
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onpenenéHHble TPYAHOCTH. B TO ke BpeMs y ydaliuxcs MOSIBISIETCS XOpoLIas
BO3MOXXHOCTh TIPUOOPECTH OIBIT TPOBEACHUS HECIOKHBIX JOKa3aTeIbHBIX
paccyxnenuid. Henb3s Takke ynmyckarh U3 BHIY TO OOCTOSITENBCTBO, YTO YUCHUE
0 LIEJBIX YHCIaX - HEHCUYEepIaeMoe IoJie JJIi MaTEMaTHMUECKUX HCCIIECIOBAHUM,
KOTOpBIE BEKaMU MPHUBJIEKAIN OONbIINX YUYEHBIX. 3[1€Ch €CTECTBEHHBIM 00pa3oM
BO3HUKAIOT 33/1a4, KOTOPBIE 110 CBOEMY COJEPKAaHUIO, 110 TOCTAHOBKE BOIIpOCa
MOHATHBI JlaKe MJIAAIIUM IIKOJIbHUKaM. HekoTopble W3 HUX, €CTECTBEHHO, B
aJanTUPOBAHHOM BUJIE MPEJCTABICHBI B MPAKTUYECKON YaCTU JJAHHOU TJIaBHI.

[IpumepHbI€ TEMBI
pedepaTHBHBIX,
HCCIIEIOBATEIIBCKUX U
IPOEKTHBIX padoT: «Tak n
YK IIPOCTBI TPOCTHIE
yucnay, «[Ipusnaku
JEIAMOCTHY, «HeTHbIe 1
HEUYETHBIC YMCIIa,
«Benukuii MaTeMaTuK
Opatochen» u ap.

I'maBa 7.
TpeyronbHuKH U
YeThIPEXYTONBHUKH

10

B »aToli rnaBe yuammecss yriayOnisirOT CBOM 3HAHHS O TPEYTOJbHHKAX U
YEeTHIPEXYTrOJMLHUKAX: OHU 3HAKOMSTCS C KIACCH(PUKAIUSAMU TPEYTOJIHLHUKOB I10
CTOpPOHAM U yTjlaM, CO CBOMCTBaMH PaBHOOEIPEHHOTO TPEYTOJbHUKA, 4 TAKKE CO
CBOMCTBaMH MPSIMOYTOJIHHUKA.

31eck ke BBOJUTCS MOHATUE PABHBIX (pUTyp. 3aMeTUM, UTO y YUAIIUXCS yKe
€CTh MHTYUTHUBHOE IMPEJCTaBICHUE O PaBHBIX Purypax. OHO cHOopMHPOBAIOCH B
XOJIe BBIMIOJNHEHUS TaKUX 3aJaHuii, Kak BbIpe3anue ¢uryp wu3 Oymaru,
nepeuepunBanue GUTYpHI IO KIETKaM KBaJAPaTHOUW CeTKH U T. 1. [Ipu 3TOM pedn
1712 O TIOCTPOCHUU «TaKOM ke (QUTYpPBI, KaK JaHHAs», O BHIPE3aHUH OJMHAKOBBIX
¢uryp. Temepp HWHTYUTHBHBIE MPEICTABICHMS YydalMxcs o0000maTes U
CUCTeMATHU3UPYIOTCS. BBOAUTCS TEpMUH «paBHBbIE GUTYPBI» U Pa3bICHAETCS, YTO
TaK Ha3bIBAIOT (QUTYPHI, KOTOPBIE MOTYT OBITH COBMEIIEHBI JIPYT C APYTrOM MyTEM
HAJIOXEHHsI. ITO MOHITHE KOHKPETU3UPYETCS TIO0 OTHOIIEHHUIO K YK€ U3BECTHBIM
durypam: oTpe3kam, yriiam, OKpy>KHOCTSAM U T. 1.

JIuausT U3MepeHUsT TEeOMETPUYECKUX BEIUYMH MPOAODKAETCS TeMOun
«[Tmomanp ¢urype». M3 HavanbHOM IIKOJIBI y4YalIUMCS M3BECTHO, KaK HaWTH
WIOMaAb  MPSAMOYTOJbHMKA.  3J€Ch  OTH  3HAHHUS  aKTYaIH3UPYIOTCH,
OTpalaTHIBAIOTCS W PACHIUPSIOTCS: (OPMHUPYETCS TPENCTABICHUE O TUTOMIAIN
GUryphl KaKk 0 4ncie eNMHUYHBIX KBaJPaTOB, COCTABISAIONINX JaHHYIO0 GUTYPY; O
CBOMCTBE aUIMTUBHOCTH TUIOMAAN (0€3 COOTBETCTBYIOIICH TEPMUHOJIOTHN);
MPAaBUJIO BBIYUCICHUS IUIOMAAN KBajpara (OpMYyIUPYeTCs dYepe3 IMOHSATHE
«KBQJpaT YHCJIA»;, BBOMATCS HOBBIC CIWHUIBI IUIOMAAN (TeKTap, ap);
BBISIBJISIFOTCSL 3aBUCHMOCTH MEXKJIY €IMHUIIAMHU IIJIOMAAH, OOBSICHSETCS, Kak
MO>KHO MPUOJIMKEHHO BBIYMCIIMTH ILIOMAAb KPyTa.

[1-21. IIpssMOyTOIBHUKH.
[1-22. TpeyronbHUKH.
[1-23. ITnomanu.

Tect 7. TpeyronbHuku u
YEeTBIPEX YT OJIbHUKU

K/p Ned. JTenumocTs uncern.
TpeyronsHUKH U
YETBIPEXYTOJIBHUKH
[IpumepHBIE TEMBI
pedepaTuBHBIX,
UCCIIEZIOBATEIbCKUX U
OPOEKTHBIX padoT: «M13
UCTOPHUU TPEYTOJIBLHUKOBY,
«EnuHuIBI N3MEepeHus
TIOIIAEH ),
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B mpemnaraeMomM Kypce OOBIKHOBEHHBIE IPOOM LIEIMKOM H3Yy4aroTcs 10
JnecaTUYHbIX. M B manbHEWIIeM H3JI0KEHHE NECATUYHBIX Apo0Oei CTpouTcs Ha

I1-24. Yto Takoe apoOb.
[1-25. KoopauHatHas

I'naBa 8. JIpobu 18 €CTECTBEHHOH MaTeMaTH4ecKoi 0a3e ¢ omopoil Ha 3HaHUS 00 OOBIKHOBEHHBIX | MpsSMas.
IPOOsX. [1-26. OcHOBHOE CBOWCTBO
OCHOBHOM aKkIEHT B JJAaHHOM IJlaBe JieNlaeTcs Ha CO3JlaHUe COJepKaTeIbHbIX | ApoOu.
npencTaBieHuid o apobsx. OnHoBpeMeHHO 31ech 3akianbiBatorcs ymenus | [1-27. [Ipusenenue apoOeit
pelaTb OCHOBHBIE 3aJjaud Ha JIpoOH, COKpaliaTh APOOM M NPUBOAMTH UX K | K 00ILEMY 3HAMEHATEINIO.
HOBOMY 3HaMEHATEII0, CPABHUBATH JIPOOH. [1-28. CpaBHenue qpobeil.
M3ydeHne Kax10ro IyHKTa IpeaBapsieTcs BhIIIOJIHEHHEM cooTBeTcTByomen | [1-29. HarypanbHblie uncia
CepuM TMPaKTHUYECKUX 3aJaHui W3 paboueld TeTpaau (3aKkpaliuBaHUEM JOJeH | U Ipodwu.
burypsl, cpaBHeHHEM JpoOeil ¢ UCI0JIb30BaHHEM PUCYHKOB, oOpatienueM aoseit | Tect 8. lonu u 1podu.
B OoJiee Menkue U B OoJiee KPYyIHBIE | T. [I.), criocoOcTByromux ¢popmuposanuto | K/p NeS. JlpoOwu.
Harjs11H0-00pa3HbIX MpeCcTaBIeHUN 0 (POPMUPYEMBIX MOHATHSIX. TpeyronbHukY U
YEeTBIPEX YT OJIBHUKU
IIpumepHBIe TEMBI
pedepaTHBHBIX,
MCCIIEJOBATEIbCKUX U
IPOEKTHBIX PaboT: «KaK
HOSIBUJINCH OOBIKHOBEHHbIE
Ipoou» u JIp.
IIpu oBnageHun npuéMamu JeHCTBUA ¢ 0OBIKHOBeHHbIMH ApoOsmu | I1-30. Cnoxenue npobei.
yualecs: HCHOJb3YIOT HaBbIKM IpeoOpa3oBaHusa Jpobeil (mpuBenenus kK | [1-31. Beruntanue npoGeit.
I'maBa 9. JleiicTBus ¢ 34 o011eMy 3HaMEHaTelo U cokpalieHus apoOeit). B atoit rmase BBonutcs nonstue | [1-32. Cmernannslie 1poou.

IpoOsiMU

CMEIIaHHOM ApoOU M MOKa3bIBAIOTCS MPUEMBI 00pallleHNs CMEUIaHHOW IpoOu B
HEMpPaBWIBHYIO U BBIIEICHUS 1IeJIOW YacTH M3 HENpaBWIIbHOHN ApoOu, crocoObl
BBITIOJTHEHUS apU(PMETHUYECKUX JIEUCTBUN CO CMEIIaHHbIMU 1po0siMu. B cuctemy
YIPaXHEHWH I1aBbl BKIKOYEHBI 3a/1aHNS HA BBIYMCICHUE 3HAYEHUN BBIPAXKEHUH,
TpeOyIOIIMX BHIMOIHEHHUSI HECKOIBKUX JEHCTBUI ¢ JPOOHBIMU YHCIAMHU.

Kak m B HaTypalbHBIX 4YHCIIaX, BHUMaHUE yrensercs (HOpMUPOBAHHIO
YMEHHUM BBINOJHATH OLEHKY M MPHUKUAKY pPE3yJbTaTOB apHUPMETHUECKUX
JecTBUi ¢ POOHBIMU YHCIIaMHU.

B kaudecTBe criemMaIbHOrO BOIPOCAa PACCMATPUBAKOTCA NPHUEMBI PEIICHUS
3a]a4 Ha HaXO0XJEHUE YacTH ILIEJION0 M LIEJOro IO €ro 4acTH. YdJalluecs yxkKe
pemayii TakWe 3a/Jadd, ONHUPAsCh HA CMBICI TOHATHS JApoOm. 31ech Ke

I1-33. Cnoxenue
CMEIIaHHBIX JPOOeH.

11-34. Beruntanue
CMEIIaHHbIX APOOEi.

I1-35. YMHOXeHue apooeii.
I1-36. Pemenue 3agay.
[1-37. lenenne mpoOei.
I1-38. Pemmrenue 3agay.
11-39. HaxoxxneHne yactn
1L[EJIOTO.

11-40. HaxoxaeHue 11ejioro
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MOKa3bIBAIOTCS (hOPMaIbHBIC MPUEMBI PEHICHUS] ITUX 3a/1a4 IMyTEM yYMHOXKCHUS
WIH JISTICHUS Ha IPOOk.

JIuHusI perieHns: TEKCTOBBIX 33/1a4 MPOI0DKACTCS MPH PACCMOTPEHHUH 33124
HA COBMECTHYIO padoTy.

10 €ro YacTH.
Tect 9. CroxxeHue u
BBIYMTAHHUE TPOOCH.

Tect 10. YMHOXEHUE U
JeTICHUE TPOOei.

Tect 11. Haxoxxnenue
YaCTH LIEJIOr0 U LIEJIOTO IO
€ro 4acTH.

K/p Ne 6. [leficTBus ¢
Jpo0siMU

10

I'nasa 10.
MHoOrorpaHHuku

10

B nanHONM raBe ydamumecs 3HAKOMATCA C TaKUMU T'€OMETPUUYECKUMU
TeJIaMu, KakK IWIMHIP, KOHYC MW Iap, OOBEKTOM ke Ooyee 1eTaabHOTO
UCCJIEIOBAHMSI SIBJISIFOTCSI MHOTOIPaHHUKH.

Baxneiimiend 1enbl0 HW3y4YEHUS JAHHOTO pasjena SBJISETCS pPa3BUTHE
IPOCTPAHCTBEHHOI'O0 BOOOpaXXeHMs Yydaluxcs. B xoje BbIOMHEHMs 3aJlaHUi
yyalecs: ydyaTcsi OCYIIECTBIJIATh HECIOXKHbIE IPeoOpa3oBaHUs CO3JaHHOIO
o0Opa3a, CBA3aHHbBIE C HW3MEHEHHEM €ro IMPOCTPAHCTBEHHOI'O IMOJIOKEHUS WU
KOHCTPYKTUBHBIX OCOOEHHOCTEH (HampuMep, MBICIIEHHO CBEpHYTb KyO Wu3
pa3BEPTKN).

VYyamuecss 3HaKOMSTCS CO CIOCO0aMH M300paKeHUs] T€OMETPUUECKHUX Tell
Ha JUcTe Oymaru (pUCYHOK CIUIOIIHOM MM MPO3payHON MOJIENH, MPOEKIIMOHHBIN
yepTéX) U ydarcsi «UWUTaTh» »dBTU HU300pa)keHHs, OTMeYas OCHOBHbBIE
KOHCTPYKTUBHBIE OCOOCHHOCTH T'€OMETPUUYECKOI0 Teja: YMCIO BepIIMH, pédep,
rpaHeil, X PacoIOKEHHE.

bonee mnoapoOHO ydwamuecs M3y4alOT TaKUe MHOTOIPAaHHHUKH, Kak
napajuienenunen U nupamuaa. OHU ydarcs pacrno3HaBaTh UX Ha CIUIOIIHBIX U
KapKacHbIX MOJEISIX W MO0 TrpaduyeckuM H300paKeHusM, H300pakaTb Ha
KJIeT4aToil Oymare, y3HaBaThb OCHOBHbIE KOHCTPYKTHUBHBIE OCOOEHHOCTH: YHUCIIO
BEpIIMH, IpaHeil u pébep, ¢opmy rpaHeit, uucio pédep, CXOA’AMUXCA B
BEpILMHAX, U T. 1.

JIuHusT W3MepeHusT TEOMETPUYECKUX BEIUYMH NPOAODKAETCS TEMOU
«O0bEM mapaiienenunenay, MU3JI0KEeHHEe KOTOPOW IMOCTPOEHO IO TAKOMY JKe
IUIaHY, KaK ¥ TeMa «llnomaae npsiMoyroyibHUKa:

1) BbIOOD euHUI] 00BEMOB;

[1-41. MHOrOrpaHHUKHY.
[1-42. [IpssMoyTronbHbIHA
napasuleJenumet.
[1-43. O0BEMm.

[1-44. [Tupamua.

Tect 12. MHOTOrpaHHUKH.
[IpumepHBIE TEMBI
pedepaTuBHBIX,
UCCIIEJIOBATEIbCKUX U
HPOEKTHBIX PabOT:
«3araJiku MupamMuab,
«EnuHuIBI N3MEepeHus
00BEMOBY U JIp.
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2) 00bEM mapajuieNienuIea eCTh YHCIO COCTABISIOIINX €r0 CIHMHUYHBIX
KyOOB;
3) BBIBOZ ITpaBMJIa BHIYMCIICHUS 00bEMa Mapasiesenunesa.

3necy HauumHaeTcs (QopMmMHpoBaHUE YMEHHS paboTaTh ¢ uH(pOpMalueH,
MPEICTaBICHHON B (hopMe TaOIUIl U AUATPAMM, KOTOPBIC ITUPOKO UCTIOIB3YOTCS

K/p Ne7. IToBTOpenue
Marepualia Kypca 5 Kiacca.

11 | I'mapa 11. TaGmu1sr 9 B CpEJICTBaX MaccoBOW MH(OpMAaIMU, CIIPaBOYHOM uTepaType U T. 1. Hapsaay ¢ | MHororpaHHUKH
U JuarpaMMbl 3TUM Y ydammxcs (GOpMHUPYIOTCS TepBOHAYAIBHBIC MPEACTaBICHUs o0 mpuémax | [IpumepHbie TeMbI

coopa HEOOXOAMMBIX JAaHHBIX, MPEIBSIBICHUM STUX JIAHHBIX B KOMIIAKTHOHM | peepaTUBHBIX,
TabyimyHoOi (opMe W HArIATHOM H300paKeHWH B (GopMe CTOJIOYATON | HCCIIETOBATEIBCKUX U
muarpamMmbl.  Ha mpumepe ompoca OOLIECTBEHHOTO MHEHHUS —ydYallldecs | MPOEKTHBIX padoT: «3auem
3HAKOMSITCA C OCHOBHBIMH STallaMU TMPOBEJEHUS COILMOJIOTHYECKUX OMPOCOB. | HYKHBI TUATPAMMBI?Y,
OpaHako TIaBHBIM IPHU 3TOM sIBiIsSeTCA (HOpMHpOBaAHHE YMEHUS aHAIM3UPOBATH | OMPOCHI OOUIECTBEHHOTO
TOTOBBIE TAOJHUIIBI M IMArPaAMMBI U JI€JaTh COOTBETCTBYIOIINE BHIBOJIBI. MHEHHUS U JIp.

12 | I[ToBTOpEeHME 10
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6 xJ1acc

Conepxkanre yueOHOro pasjena

No HasBanue rinas Koi-Bo [TpoBepounsie padotsr (I1),
n/n 4acoB TeopeTHuecKre OCHOBEI tectel (T), kKoHTposIBHBIC
pab6ots! (K/p), pedepaTtuBHble,
HUCCIICO0BATCIIbCKUE U
MPOEKTHBIE Pa0OTHI U P
1 2 3 4 5
B uznoxeHun marepuaina BBIACISIIOTCS TpU OJIOKAa: OOBIKHOBEHHBIC JPOOH,
IIPOLICHTHI U AMArpaMMBI. I1-1. IIpeobpazoBanue
12 | I'maa 1. JIpoOu u 18 [lepBpie ypoKH OTBOASTCS CHCTEMAaTHU3allUM M Pa3BUTHIO CBeIEHUH 00 | apoleil.

MPOLEHTHI

OOBIKHOBEHHBIX  Jpo0six.  HoBeIM  37ech  sBIFETCS  pacCMOTpPEHUE
«MHOTOATaXKHBIX» Apo0ei. Yualuecs A0KHBI YMETh HaXOJUTh 3HAUE€HUS TaKUX
BBIPQKEHUI JIOOBIM M3 MpeiaraeMbIX B y4eOHUKE CIOCOOOB, NIPU ITOM HE
CJIeTyeT YBJIEKAThCSI TPOMO3IKUMU 3aJaHUSIMHU.

[Ipomomkaercs pemieHre TpEX OCHOBHBIX 3a7a4 Ha qpoOu. Ydammecss MOTyT
MOJIb30BaThCs IByMs IpUEMaMM — COJIepKaTeNIbHbIM Ha OCHOBE CMBbICIIA Ipoou
1 (opMaTbHBIM Ha OCHOBE COOTBETCTBYIOIETO TpaBmia. Ha aTom stame ciemyer
HOOIIPATh HCHOJb30BaHHWE BTOporo mnpuéma. B obs3aTenbHble pe3ynbTaThl
BKJTIOYAETCS 3aJaua Ha HaxOXJIeHUe ApoOu yucia. IMeHHO 3TO yMEHHUe Mpex/e
BCEr0 HEOOXOAMMO JUIsl U3YYEHUS MPOLIEHTOB Ha MOCIEAYIOIUX YPOKaXx.

Crnenyromuii 0JIOK B JaHHOM TJIaBe€ — MPOIEHTH. MeToanKa HU3JI0KEHUs
JAHHOTO BOIIpOca B YYEeOHMKE M CHUCTeMa yIpaKHEHWH HaleleHbl Ha
dopMmupoBaHUE psga BaXHBIX C TPAKTHYECKOW TOYKM 3PEHUS YMEHHIA,
CBSI3aHHBIX C «OLIyLIEHHEM» MNOHATUS mpoueHTa. dopMupyercs HOHUMaHHE
NPOIEHTa KaK CIEIMabHOTO CHoco0a BBIPAKEHUS JIOJNM BEIWYHHBI, YMEHHE
COOTHOCHUTbH IPOLEHT C COOTBETCTBYIOIIEH ApoOBI0 (0COOEHHO B HEKOTOPBIX
cnenuanbHbx ciaydaix — 50%, 20%, 25% wu T. A.), yMEHHME BBIIOJHATH
NPUKUIKY W OLEHKYy. M3 pacu€THBIX 3agay 37ech paccMaTpUBaeTcs OJHa —
HaXOXXJCHWE TPOIICHTAa HEKOTOPOW BeNWYHMHEI. JKenaTenbHO, YTOOBI ydaniuecs
HAYYWINCh TPUMEHSTh U HEKOTOpbIE PallMOHAIbHBIE TPUEMBI BBIUMCICHUN IS
CIeNUaNbHBIX ciydaeB (Hampumep, HaxoxaeHue 10%, 25%, 50% u 1. m.).

W3yueHnne mpoueHTOB OyaeT NpoaokeHOo B TemMe «OTHOIICHUS U

[1-2. Cnoxxenue apoOei.
[1-3. Beruuranue apoGei.
[1-4. YMmHOXeHue apodei.
I1-5. Jlenenue npobeii.
[1-6. Pemienne 3agayu Ha
IpooH.

[1-7. IIpoueHTsl.

I1-8. Haxoxnenue
MPOILICHTOB BEJIMYMHBI.
[1-9. Utenue nuarpamm.
Tect 1. Ipo6u.

Tecr 2. [IpouieHTHI.

K/p Nel. IpoOu u
MPOLICHTBHI.

[IpumepHBIE TEMBI
pedepaTUBHBIX,
HCCTIE0BATEIbCKUX U
MPOEKTHBIX paboT: «HTo
TAKO€ MPOLIEHTHI?»,
«[Ipo1eHTHI B )KU3HU
yesnoBekay, «B mupe
MIPOLIEHTOB», «ABTOPCKHE
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NPOIICHTHI», & TAKXKE B 7 Kiacce.

[Mocnenuuii 670K B JaHHOH TeMe — CTOJOYAThIe U KPYTOBBIE AHATPAMMBI.
[TpoaBmwXKEeHHE MO CPABHEHHUIO C 5 KJIACCOM 3aKJIIOYAEeTCs B TOM, 4YTO 37eCh
paccMmatpuBaroTcs 6oyiee CIIOKHBIE U pa3HOOOpa3HbIC KU3HEHHBIC CHTYaIllH, B
KOTOPBIX HCIIOJIB3YIOTCS TaONHIBI M AuarpaMmbl. HOBBIM 3JIEMEHTOM SIBIISICTCS
paboTa ¢ KpyroBbIMU JUArpaMMaMH.

3a/1a4M 110 TEME
«IIpouenTh», «3auem
OaHKaM IPOLIEHTHI?»,
«/Inarpammel BOKpYT Hacy.

13

I'nasa 2. IIpsimbie Ha
MIJIOCKOCTH U B
MIPOCTPAHCTBE

OcHOBHBIE paccMaTpuBacMble B TIJaBe KOH(UTYpalMu, CBS3aHHBIE C
NPSAMBIMH, U300pa)KEHBI HA PUCYHKE 2.

/
/

VYuyamuecss ydaTcsi paclo3HaBaTh U BOCHPOM3BOIUTH 3THU KOH(UIYpalH U
pelaTh HECIOXKHBIE 33/1aUH, CBSI3aHHbIE C HUMMU.

VYuyamuecs: 0JKHBI HAYYUThCS BUIETh Mapbl PABHBIX YIJIOB, 00Pa3yIOLINXCS
IIPU MEPECEUEHUH JBYX NPSMbIX, a TAK)KE Hapbl YIJOB, JOIMOJHSIOMIUX JIPYr
Jpyra 0 pa3BEpHYTOroO yria.

[Ipy BBINOTHEHUM YNpPaXXHEHWM, CBS3aHHBIX C YyIJIamMH, OOpa30BaHHBIMU
NEepeceKaroIUMUC NPSIMBIMU, YYaIIUMCS HEOOXOAMMO BOCCTAHOBUTH HAaBBIKH
paboThl C TPAHCHOPTHUPOM U YrOJbHUKOM, BCIIOMHUTH O CBOMCTBAX KJE€TYaTON
Oymaru, TOJIE3HO TaKKe MONPAKTUKOBATbCA B ONPEAEICHUU U H300paKeHUU
YIJIOB Ha IJ1a3, 6€3 UCMOIb30BaHUs YEPTEKHBIX HHCTPYMEHTOB.

Haubonee cnoxxHOW M3 yka3aHHBIX KOH(Urypauuil sBisercs TpeThs. OHa
BBICTYIIa€T B KauyeCTBE OCHOBBI JUIsI PAacCMOTPEHHs] crnoco0a MOCTPOEHUs
napajjieNbHbIX NpsAMbIX. [Ipy jkenaHuu ydyuTenb MOKET BBECTH 00OpOT peduun
«IB€ MapajielbHble U CEKYyIas», OJHAKO Ha3bIBaTh CIELHUAIbHBIMU TEPMUHAMU
o0Opa3oBaBIIMeCcs YIIIbl HE CielyeT. YMEHHE yKa3blBaTh pPaBHbIEC YIUIbl B JAHHOM
KOH(UTYpaluy SBIISETCS CKOpPee )KEeJTaeMbIM PE3YJIbTaTOM, YeM 00s13aTEIIbHbBIM.

Kpome TOro, B 1aHHOM pa3zene pacUIMpsETCs MOHSATHE «PACCTOSHUE) 3a
CY€T BBEJICHHUS IMOHATHUS «PACCTOSHUE OT TOYKH 10 (UTYPBI» M €ro 4acTHOTO
ClIy4ass — paccTOSHUS OT TOYKM JI0 HpPSIMOH, PAacCTOSHUSA MEXIY
NapajulebHBIMU TPSMBIMHM, a TaK)K€ pacCTOSHUS OT TOYKU O IUIOCKOCTH.
VYyamuecs ydaTcsi CTpPOMTh TOYKM Ha 3aJaHHOM pPAacCTOSTHUU OT MpPSIMOH,

[1-10. [Tepecekaromuecs
npsiMbIE.

[1-11. ITapamiensHbIe
npsiMbIE.

[1-12. Paccrosinue.

Tect 3. IIpsimbie Ha
mockoctu. Paccrosnue.
[IpumepHbIe TeMBbI
pedepaTHBHBIX,
UCCIIEJIOBATEIICKUX U
IIPOEKTHBIX padoT: «3auem
HY>KHBI ITapaJijieIbHbIe
npsIMbIE» U JP.
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MIPOBOJUTH IapajuieyibHbIE MPSIMBIE C 3aJJaHHBIM PACCTOSIHUEM MEXYy HUMU U T.
n. Cienyer oOpaTUTh BHUMaHHE Ha TO, YTO 3aJaud, CBS3aHHBIC C PACCTOSHUEM
MEXIy ABYMSI TOYKaMH, OYJyT pacCMaTPUBATLCA U B JaJbHEHIIIEM B Pa3IMIHBIX
KOH(pHrypamusax. 3to OyayT HE MPOCTO JBE IMPOHU3BOJIBHBIC «OJMHOKHE)» TOUKH
MIJIOCKOCTH, @ IIEHTPBI OKPYKHOCTEH, IBE OJIMDKalIlie Wik Hanbosee ynanéHHbIe
TOYKH OKPY)KHOCTEH, CEpeIMHBI OTPE3KOB; MHOXXECTBO TOYCK, YAAIEHHBIX OT
3aJlaHHOM Ha PaCCTOSHUE, ONMPEIEIIIEMOE PABEHCTBOM MJIM HEPABEHCTBOM; TOYKA,
paBHOynan€HHas OT ABYX APYIHX TOYEK, U T. II.

[IpuHIMIMATBEHO BaXKHBIN CiTy4aid, TpeOyroImuii 0cO00ro BHUMaHUSA, — 3TO
pPacCTOsIHUE OT TOYKH 0 IIPSAMOM.

Pa3Butve mnpoCTPaHCTBEHHBIX NPEACTABICHUM B MPOLECCE H3YUYEHUs
Marepuaia 3TOM TJIaBbl IPOUCXOAMUT TpPH padboTe ¢ MOACNIbI0 Kyba, B Xoie
KOTOPOU HCIONB3YIOTCS HM3y4eHHBbIE B TeMe MOHATHS (TMOUCK MapaijieNbHbIX,
MEePECEKAIOIINXCS, CKpenuBaomuxcs pédep KyOa; COMOCTaBICHUE JJIMHBI
JIMarOHAJIA TPAHHU U €€ CTOPOHBI U T. 11.).

14

I'maBa 3.
Jecsatuunbie qpooH.

JlaHHas riaBa sIBISETCA BBOJHOM B KPYIHYIO TeMy Kypca «/lecaTnunbie
npoOu». B Hell u3nararorcs OCHOBHBIE TeopeThyeckue cBeleHus. [Ipu uzyuenun
3TOM IIaBbl (POPMUPYIOTCSI OCHOBOIIOJIATAIOLIME Oa30BblE YMEHHs. Ydaluecs
3HAKOMATCA C JECATHUYHBIMU JPOOSMHU KaK CO CIELHaIbHBIM CIHOCOOOM 3amKcu
OOBIKHOBEHHBIX Jpo0eil co 3HameHateneM Bupa 10", pacmpocTpaHSIONM Ha
JpoOHBIE YKCIa UACIO JecAITUYHON Hymepauuu. OHM y3HAIOT O CYLIECTBOBAaHHU
pa3psioB, B KOTOPBIX YKAa3bIBAIOTCS JOJIU €IUHUIIBI, U IPUOOPETAIOT IIEPBUYHbBIE
HaBbIKM pabOThl C HOBBIMH CHMBOJIAMM: YyyaTcd IOHMMaTb M YHUTaTh
COOTBETCTBYIOILIME 3allMCH; 3allUChIBATh JpOOM, 3HAMEHATENIMU KOTOPBIX
ABISAIOTCS cTerneHW uyucna 10, B BuAe JECATHUHBIX ApoOeil; m3o0paxarb
JeCSTUYHbIE JApoOM TOYKAaMH Ha KOOPJIMHATHOW MpSMOH; CpaBHUBATh UX.
BaXHBIM C TOUKM 3peHHs pa3BUTHs MPAKTHUECKUX YMEHHUH SBIsieTCs 00ydeHHe
HCIIOJIb30BAaHUIO JIECSITUUHBIX APOOE 1Jisl BbIpaXXEHHS OJHUX €AUHUIL U3MEPEHUS
qyepes Jpyrue, KpaTHbIE UM €IUHULIBI.

XapakTepHOH OCOOEHHOCTBIO 3TOH TJIaBbl (Kak, BIPOYEM, U CIEAYIOLIEH)
SBIISICTCS U3JI0’KEHHE MaTepuaa ¢ MOCTOSIHHOM OMOpoi Ha 3HaHUE ydaruxcs 00
OOBIKHOBEHHBIX ApOOsIX. AKIIEHTHPYETCS BHMMAaHHME Ha TOM, YTO JAECATUYHBIE
apobu - 93TO chHeuuanbHBId  crnoco0  3amucu  OOBIKHOBEHHBIX — JApo0eid
OIpeNIeNEHHOrO BHJIA, CJIEN0BATEIbHO, B CHJIE OCTAIOTCSl BCE M3BECTHBIE (DAKTHI

I1-13. ecsatnuHas 3ammuch
Tpo0eH.

I1-14. CpaBHeHue
JECATUYHBIX TPOOeH.
Tect 4. JlecaTuunblie
Jpoowu.

K/p Ne2. lecsaTinunbie
npo6u. [Ipsmeie Ha
MJIOCKOCTH U B
MIPOCTPAHCTBE
[IpumepHbIe TeMBI
pedepaTuBHbIX,
MCCIIEI0BATENCKUX U
MIPOEKTHBIX padoT: «M13
UCTOPUU JIECATUIHBIX
Ipolei» u nip.
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00 OOBIKHOBEHHBIX JAPOOSX, HO 3HAKOMBIE aJTOPUTMBI (HAIpPUMEp, AITOPUTM
CpaBHEHHS ApOOEi) BUIOM3MEHSIOTCS WM YIPOMIAIOTCA. BaXHBIM B HACHHOM
OTHOUICHHUU SBJISIETCS PACCMOTPEHUE KPUTEpUs OOPATUMOCTH OOBIKHOBEHHOM
IpoOu B JIecATUYHYIO. Borpoc o cBsi3M OOBIKHOBEHHBIX M JICCATUYHBIX Apobeit
Oyzer eu€ pa3 paccMOTpeH B Kypce ainredpsl 9 kinacca B TeMe «/leficTBUTENbHbBIE
YHCIIaY.

15

I'naBa 4. JleiicTBus c
JIECATUYHBIMHU
JIPOOSMH

31

AJTOpUTMBI JEUCTBUM C AECITUYHBIMH JApOOSMU BBOJAATCA Ha OCHOBE
COOTBETCTBYIOIIUX AJITOPUTMOB JICUCTBUH C OOBIKHOBCHHBIMHU JPOOSMHU.
[Tone3Ho OTMETUTH [UISI Y4YallUXCS MOTHUBALIMOHHYIO CTOPOHY BBEICHHS
JNECATUYHBIX Ipo0ei, OOBSCHUB, YTO OINCPHPOBATH C JECATUYHBIMHU JPOOSIMU
(cpaBHUBATH X, CKJIAJbIBaTh, BEIYUTATh U T. [.) JIerde, 4eM ¢ OOBIKHOBEHHBIMHU.
[ToguépkuBaeTcsi, 4YTO CIOKEHHUE, BRBIUUTAHUE U YMHOKEHUE ACCATUUHBIX APOOei
BBIMIOJHSIOTCS MPAKTHYECKH TaK K€, KaK W COOTBETCTBYIOIIME ICHCTBHUS C
HaTypaJbHBIMU YuCiIaMH. MHaue oOCTOUT A€o ¢ ACHCTBUEM JIEJICHUS: YaCTHOE
JECATUYHBIX Jpo0Oeii He Bcerja BhIpakaeTcs ASCSITHUHOM IpOObIO.

OTMeTdM, 4YTO B CBSI3M C IIMPOKMM pPACHpPOCTpaHEHUEM B OBITY
KaJbKYJIATOPOB CHU3UIIACH MPAKTUUYECKAsl 3HAYUMOCTh TPYAOEMKHUX MUChMEHHBIX
BEIYHCJICHUH C JACCATUYHBIMHAU }Ip06$[MI/I 1 Ha HCpBI)IfI IJIaH BBIABUHYJIUCH YMCHHA
MPUKUAKA U OLIEHKU pe3ynbTara AeUCTBUM, ObICTpOro oOHapyX eHHs omuoku. B
COOTBETCTBUHM C DOTHUM HAaBEIKM ITMCHMEHHBIX BBLIYHUCIEHUHN C ACCATUYHBIMHU
IpoOsIMU TIpeJIaraeTcsi OTpadaThIBaTh Ha HECIOXKHBIX puMepax. B To ke Bpems
CEepbE3HOE BHHUMAHUE CIEAYET YIAEIUThb YIPaKHEHHWSIM, HaIpaBJICHHBIM Ha
dbopMUpOBaHUE TAKUX YMEHUH, KaK MPUKUIKA PE3ylbTaTa, onpeeeHue MuQpbl
CTaplIero paspsja, IpoBepKa pe3yJbTaTa 1o nociaeanen nudpe u T. 1.

dopmupyembie B TaHHOW TeMe HaBBIKM OKPYIJICHHUS JECATUYHBIX IpoOeit
HaxoJdAT NPUMCHCHUC NIPHU BBIYHUCICHUHN HpI/I6J'H/I)KéHHI>IX ACCATUYHBIX 3HAa4YCHUU
OOBIKHOBEHHBIX JpoOeii. PaboTa opuweHTHpOoBaHa Ha TO, YTOOBI YydYaliuecs
IOHAJIM, B KaKUX HNPAKTHYCCKHUX CUTyalUSAX OKPYIIIAOT JCCATUYHBIC )IpO6I/I, u
HAYYWINCh BBITIONHATh OKPYTJIEHUE JECATUYHBIX JpoOell mpu oOTBEeTe Ha
CoJIepKaTeNIbHbIE BOIIPOCHI.

[Ipogomxaercs pelieHHe TEKCTOBBIX 3aqad apu(METHYECKHUM CIOCOO0M,
paccMaTpuBarOTCA HOBBIC BHJbI 3aaa4 Ha JIBHXKXCHHC. 33}13‘114 Ha IBHWXXCHUC
PEKOMEHJIyeTCsl Ha JAaHHOM JTalle PelIWTh JIMIIb YaCTHYHO, a K OCTaBIIMMCS
MOJKHO BEPHYTBCA IIPU U3YYEHHUU CIEAYIOIIUX TEM Kypca.

I1-15. Cnoxxeunune
JECATUYHBIX TPOOeH.
I1-16. Berunranue
JECATUYHBIX TPOOEH.
I1-17. YMHOXeHHE 1
JeJICHNE IECITUIHON
npobu Ha 10, 100, 1000....
I1-18. YMHOXeHue
JECATUYHBIX TPOOEH.
[1-19. Jlenerune
JECATUYHOM podu Ha
HaTypaJbHOE YHCIIO.
I1-20. Pemenue 3agay.
I1-21. denenune
JECSTHYHBIX APOOEH.
I1-22. Pemenue 3aa4.
I1-23. Bce neticTBus ¢
JECATUYHBIMH JIPOOSIMHU.
I1-24. Pemenue 3agay.
[1-25. Oxpyrnenue uncen
Tect 5. CroxeHue u
BBIYUTAHHE JECITUYHBIX
npobeil. YMHOKeHUe U
NeJIEHNE TECITUIHON
npo6wu Ha 10, 100, 1000....
Tect 6. YMHOXEHUE U
JIeJICHUE JIECATHYHBIX
TpOoOeH.
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Tect 7. 3agaun Ha
JIBHOKCHUE.

K/p Ne3. [leticTBus ¢
JECSITHYHBIMH IPOOSMU

16

I'maBa 5.
OKpyXHOCTb

OO6cyxneHrne Bompoca O B3aUMHOM pACIOJIOKEHUU ABYX OKpPYKHOCTEH
[eIeCO00pa3HO OPTraHM30BaTh TakK, YTOOBI ydaliuecs MO XOIy OOBSCHEHUS
YUUTENs] BBINOJNHSIIM COOTBETCTBYIOIIME YEpPTEXKH, a HE paccMaTpUBald Obl
YMO3pPUTEIBHO PHCYHOK, JaHHBIA B ydeOHHKEe, T.e. paboTa ydYeHHKA C
TEOPETUYECKON YACTHIO IMMYHKTA U 3aKII0YaeTCs B TOM, YTOOBI OH caM H300pa3ui
BCE pa300paHHbIC B HEM KOH(DHUTYpaIuy.

[Ipn wm3yuenun nynkta «llocTpoeHue TpeyroibHUKa» ydallhecs MOTYT
BBITIONHATH JIIOOBIE HEOOXOJWMBIC WM HW3MEPEHUS U HCIOJIb30BaTh IS
MOCTPOCHUS PA3IUYHble HHCTPYMEHTHI - TPAHCIOPTHUP, JHUHEHKY, YTOJbHUK,
UUpKyib. [Ipu 3TOM mpeAcTaBiIeHHEe O TOM, KaKUX TPEX IJIEMEHTOB JIOCTATOYHO
JUTIsL TOTO, YTOOBI 3ajlaua Ha MOCTPOCHHE TPEYroJibHUKa peniaiach OJHO3HAYHO,
dbopmupyercss wuHTyuTuBHO. I[IpoOnema paBeHCTBa BOOOIIE HE JODKHA
o0cy)aaThCsl.

OCHOBHBIM pe3ybTaTOM H3Y4YEHUS JAHHOTO MYHKTA JIOJDKHBI CTaTh YMEHUS
CTPOUTH TPEYTOJIBHUK MO TPEM CTOPOHAM, MO JIBYM CTOPOHAM M YIJIy MEXIY
HAMHM ¥, KaK 4YacTHbIE CJy4ad, paBHOCTOPOHHUA U paBHOOEIPEHHBIN
TpeyroipbHuKU. Kpome Toro, yuammecs TOMKHBI MOHMMATh, 4YTO HE I00as
TPOIKa YHCET MOXKET CTaTh CTOPOHAMU TPEYTOJbHUKA.

[Ipu 5TOM HamO MOMHUTH, YTO BCE MOCTPOCHUS 11€71€CO00Pa3HO BHIMOIHATH
Ha HEJIMHOBAHHOUW OyMmare, C TeM YTOOBI TMHUU CETKH HE MEIIAId BOCIIPUATUIO
co3aaBaeMoi kKoHburypamnuu. [Ipy Takux MOCTPOCHUAX KiIeTyaThlid (HOH HE HECET
HUKAKOM CMBICJIOBOM HAarpy3Kd, OJHAKO OH OTBJIEKaeT Ha ce0s BHHUMaHHE
yUalmxcs, y HUX BO3HUKAET KellaHUE «IIPUBSI3ATHCA» K 3TOMY (OHY: IPOBECTH
CTOPOHY TpPEYrOJbHHKA IO JIMHUM CETKH, B3ATh BEPIIMHY B €€ y3ne. Bcé ato
YacTHBIE CIy4Yau pAaCIHOJIOKEHHUs, a HaM HEoO0XOJuMO C(hOpMUPOBATH MPEKIE
BCETO TMpEACTaBICHHE 00 OOMMX CIy4asX OCHOBHBIX T€OMETPHUYECKUX
KOH(UTyparui.

BaxHblll aclieKT JTaHHOM TEMbI — 3TO B3aMMOCBSI3M MEXKIy CTOPOHAMH H
yriaamu TpeyroibHuka. K ero oO0CyXIeHUI0 ydaluecs: TOJKHBI TOJIOUTH, yiKe
MMest HEKOTOPBIA OMBIT IIOCTPOCHUSI TPEYTOJTLHUKOB.

[1-26. OxpyXHOCTb.
[1-27. TpeyroyibHUK.
Tect 8. OKpyXHOCTb.
[TpumepHble TeMbl
pedepaTHBHBIX,
UCCIIEI0BATEIbCKUX U
IPOEKTHBIX paldoT:
«Kpyriusie Tena», «Jt1a
3aMevaTelibHas
OKPY>KHOCTb» U JIp
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[Ipn wu3ydyenuu wmaTepuana JaHHOW TJIaBbl MPOUCXOAUT JajbHeiIee
pa3BUTHE TMPOCTPAHCTBCHHBIX NPEJACTABICHUN ¢ BOOOPKEHUS YYAIUXCS.
DTOMYy, B YaCTHOCTH, CIIY>KUT MaTepuai 1. 5.4 «Kpyribie Tenay.

['maBHas uzjes 3/1ech — paccMaTpuBaTh MPEIMETHBIE MOJEIN KPYTJIBIX TENI U
COIMOCTABJISITh WX C COOTBETCTBYIOIIMMHU MPOEKIMOHHBIMU H300paKEHUSMHU.
VYuyamuecss JOJDKHBI MMETh BO3MOXKHOCTH MPOMOJCIMPOBAThH BCE CUTYalUH,
3aJaHHble B 3TOM NyHKTe. OHU MOryT paboTaTb C TOTOBBIMH MOJEISIMHU,
BBUICTICHHBIMU M3 TUTACTUIJIMHA WM CBEPHYTHIMH U3 Oymaru.

IlonsaTue oOTHOIIEHUS BBOAUTCA B XOAC pPaCCMOTPCHUA HCKOTOPBIX
KHN3HCHHBIX CHTyaHHﬁ. B pPE3YIbTATEC U3YUCHUA MaTCpHalla y4aluccCs JOJIKHBI

I1-28. YUto Takoe
OTHOIIIEHHE.

17 | I'nama 6. 15 HAY4YMThCS HAXOAWUTh OTHOILIEHHE JIBYX BEJIMYMH, a Takke pewars 3amgaun Ha | [1-29. Jlenenue B jaHHOM
OTtHoleHus u JIeJIEHNE BEIMYMHBI B JAaHHOM OTHOLICHHH. OTHOIICHUHU.
HPOLIEHTHI [Iponomxkaercs pa3BuTHE NpeacTaBlieHUi ydamuxces o npoueHrtax. Teneps | I1-30. Pemenue 3anau Ha
IIPOLIEHTHl PAcCMATPUBAIOTCS B CBSA3M C JECATUYHBIMH JIpOOSMHU. Ydaluecs | MPOLIEHTHI.
JIOJDKHBI HAyUUTBCSI BBIPAXKaTh MPOLIEHT JAECATHYHOU IpoObto, mepexoauts ot | [1-31. Beipaxkenue
JECTUYHOIN Apo0Ou K MpOLIEHTaM, pelaTh 3aJauyd Ha BBIUMCIEHHUE MPOLIEHTA OT | OTHOLIEHUS B IPOLCHTAX.
HEKOTOPOM BEJIMYMHBI, a TaKK€ BbIpaXaTh OTHOLIEHHWE JBYX BeiauuuH B | Tect 9. OTHOIIEHUS U
IPOLCHTAX. IPOLIEHTBHI.
Bonbiioe mecto cpean 3aaad yueOHMKA MPOJOJDKAIOT 3aHUMaTh 3a1aun Ha | K/p Ned. OtHomeHus u
NPUKUAKY, Ha BBIPAOOTKY «OILIYIIEHUS» MPOLEHTa KaK ONpPENeNE€HHON N0JIM | MPOLEeHThl. OKPYKHOCTD.
BEJIMYMHBI, HA IPUMEHEHUE 3HAaHUH B IIPAKTUYECKUX CUTYalHsIX. [IpumepHBIe TEMBI
pedepaTuBHbIX,
MCCIIEIOBATEIbCKUX U
IPOEKTHBIX padoT: «13
VCTOPHUH NPOLICHTOBY,
«IIpo1eHThI BOKPYT Hac» u
ap.
B rmaBe paccmarpuBaroTcs oceBasi U LEHTpajbHas CUMMETPHS, a TaKxke
IIPUMEPBl CHMMETPHH B IIPOCTPAHCTBE. [1-32. OceBast cummMeTpus.
18 | I'mama 7. 8 N3yueHnne oceBOM M LEHTPAIbHON CUMMETPUU CTPOUTCA 1O ogHOU U Tou ke | [1-33. LlenTp u ock
Cummerpus cxeMme: B X0/1¢ (PU3NYECKOTo JIeHCTBHUS BBOAUTCS MOHATHE TOUEK, CAMMETPUYHBIX | CHMMETPHH (DUTYPBI.

OTHOCHUTEIIBHO  TpsAMOM  (IIEHTpa);  aHAJU3UPYIOTCA  OCOOCHHOCTH  UX
pacmoIOXKeHUsI OTHOCUTENBbHO OCH (IIEHTpa) CUMMETPUM M HAa OCHOBE JITOTO
dbopmynupyercs crnocod MOCTPOCHHSI CHMMETPUYHBIX TOUYEK; PacCMaTPHUBAIOTCS

Tect 10. Cummerpus.
[TpumepHbIie TeMBbI
pedepaTHBHBIX,
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(GUTypbl, CAMMETPUYHBIC OTHOCHUTEIIBHO MPSIMON (TOYKH), U (pukcupyercs Gakt
UX PpaBEHCTBA; BBOJUTCS TMOHATHE OCH (LIEHTPA) CHUMMETPUU (QHUTYPHI;
YCTaHABIIMBAETCS HAJIMYUE Y U3BECTHBIX (DUTYp Oceil (LIeHTpa) CUMMETPHUH.

W3yuenne BHIOB CUMMETPHHM W €€ CBOWMCTB ONUpaeTcss Ha (aKTHUECKUE
JedcTBUsT W (U3MYECKUH OSKCIepuMeHT. [[nsg oceBOH CcHMMETpHH - 3TO
nepernbaHue N0 OCU CUMMETPUH, JUTS HEHTPAJIbHOMU - ToBopoT Ha 180°,

SIBAssiC  OCHOBHBIM ~ CpPEACTBOM  (POPMUPOBAHUS MPEJCTaBICHUNA O
CUMMETPHUHU, ITH ACUCTBHUS JOJDKHBI OBITH TOCTOSHHOM COCTaBIISAIOLICH BCex
YPOKOB.

Tak, BBeJeHHE MOHATUS TOYEK, CUMMETPUYHBIX OTHOCHUTEIBHO MPSMOU
(TOYKH), TOJKHO COMPOBOKIATHCS MPAKTUUECKUMU JIEHCTBUSMU, ONMCAHHBIMU B
yueOHuKe. TO4YHO Tak ke C IMOMOIIBIO PEATBbHO BBHIIOJHEHHOIO HAJIOXKEHUS
yuamecs: TOJKHbI yOeIUThCS B paBEHCTBE CUMMETPUUHbIX (uryp. K onbITHON
NPOBEpPKE IIeTIecO00pa3Ho mpuberatb W sl TOrO, YTOOBI MOATBEPIUTH WA
OTPOBEPTHYTH BBIBOJI, K KOTOPOMY MPHUIIEN YYEHUK B PE3YIbTATE MBICIEHHBIX
JIEHCTBHIA.

OnHO U3 OCHOBHBIX YMEHHil, KOTOPBIM JOJKHBI OBJAJIETh y4allhecs, - 3TO
nocTpoeHue (urypsl (TOYKH, OTpe3Ka, TPEYrojJbHUKA U [p.), CUMMETPUYHOMN
JAHHOW. 3aMEeTUM, UTO HapsiAy ¢ 00yYeHHEM MOCTPOCHUIO CUMMETPUYHBIX (hUryp
[0 TOYKaM C IOMOIIBI0 MHCTPYMEHTOB CJEIyeT CTPEMHUTbCA K TOMY, UTOOBI
yyauecs MOTJIu MpeICTaBUTh CHMMETPUUHBIM 00pa3 LEINKOM, HapucoBaTh €ro
oT pyku. [loguepkHEM, UTO IIPU NMOCTPOEHUU CHUMMETPUYHBIX TOYEK YYaIUECS
UMEIOT MpaBO MOJIb30BaThCS JIIOOBIMHM HMHCTpyMEeHTaMH. UTO XKe KacaeTrcs
IIOCTPOGHUH LHPKYJEM W JHUHEMKOM, TO MX HAJ0 paccMaTpuBaTh Kak
JOTIOTHUTEIBHBIA MaTepuall, ¢ KOTOPBIM I11€J1IeCO00pa3HO O3HAKOMUTH CHIIbHBIX
ydanmxcs.

OOparniaeM BHMMAaHHE YYUTENsl HAa TO, YTO U3 JIBYX BHJIOB CUMMETPUU —
OCEBOM M ILIEHTPAJIbHON - OOJBIIYIO CIOXHOCTH JUIS YCBOCHMS MPEICTaBISET
LEeHTpajdbHas cUMMETpHUs. B CBA3M ¢ ATHUM K 00s3aTeNbHBIM pe3ylbTaTaM
00y4YeHHsI HE OTHECEHO YMEHHUE IOCTPOUTH (Urypy, CUMMETPUUYHYIO JaHHOU
OTHOCUTENbHO IIeHTpa. OCHOBHas LeJdb U3Yy4YEHHsS [aHHOTO MaTepuajia -
chopMHpOBaTh MPEJCTABICHHE O LEHTPAIBHOW CUMMETPUHM KaK O MOBOPOTE Ha
180°. B cBsi3u ¢ 3TUM HEOOXOIMMO YOEIUTHCS, UTO yUaIHeCs TOHUMAIOT 000pOT
peun «@1o0BopoT Ha 180°» u MOryT 3TOT NOBOPOT BHINOIHUTH. IIpu nmoBopote Ha

UCCIIEI0BATEIbCKUX U
IPOEKTHBIX paldoT:
«[Tpupona cummerpun»,
«OTa 3aragouHas
CHUMMETPHSI» U JIP.
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180° Touka 3aHMMAET MOJIOKEHUE, TPOTUBOIOJIOKHOE OTHOCUTEIBHO LIEHTPA, T.
€. OHa OKa3bIBAaeTCsl Ha TOH ke NpAMOM (IpOXOoJsIlel uepe3 He€ U yepe3 LEHTP),
HO IO JIPYTYIO0 CTOPOHY OT LIEHTpa.

[Tone3no, 4YTOOBI ywamuecss MOIKCHEPUMEHTUPOBATH C pa3IMYHBIMU
LEHTPaJIbHO-CUMMETpUUYHbIMU  (urypamu. Hampumep, MOXXHO HauyepTUTh B
TCTpaau MpAMOYIOJIbHHUK, IMPOBECTU €TO AWATOHAJIN U y6CIII/ITBC$I, YTO TOYKHU HX
HepeceyeHmst - LEHTP CUMMETPUH IpsMoyroibHUKa. Cpeau puryp, ¢ KOTOpbIMU
HKCIEPUMEHTUPYIOT ydYallIuecs, JOJDKEeH ObITh M PABHOCTOPOHHMI TPEYTOJbHHUK.
[Tyrém mnepernbGaHuii yuammecss MOryT yO€AWThCS, YTO Yy HEro TpPU OCHU
cummerpuu. Eciau nepermbanusi OyayT BBINOJIHEHbI aKKypaTHO, TO Y4Yall[UeCs
[OJIy4aT TOUYKY IE€pPEeceUeHUs OCe CUMMETPHH. 3/1€Ch K€ MOXKHO yOeAUTHCS, UTO
9Ta TOYKaA HC ABJIACTCA €ro HCHTPOM CUMMCTPUH.

19

I'naBa 8.
Beipaxenus,

bopMyibI,
ypaBHECHUS

15

['maBa BKJItOYaeT MaTepuall, OTHOCAIIMICS K anredpandyeckomy OJIOKY
CoJlep’KaHusl Kypca MaTeMaTtuku 5-6 kimaccoB. OH Tpynmnupyercss BOKPYr TpEX
byHIaMEHTalbHBIX  alreOpandyeckux  IOHATHHM:  BbIpaXeHue, Gopmyina,
ypaBHeHUEe. UM3noxeHue wMartepuana BeNETCSI Ha OCHOBE 3HAKOMCTBA C
MaTeMaTHYeCKUM  A3BIKOM, IIepeBoJla C  ECTeCTBEHHOTO  s3blka  Ha
MaTeMaTHYECKUH, WCIOIb30BAHUSA MATEMaTHYECKOTO s3bIKa IS  OIUCAHUS
peanbHOU IEWCTBUTEIBHOCTH.

Brauane oOcyxmaercs BOmpoc 00 MCIONIB30BaHUU OYKB J1Jisi 0003HAUCHUS
qucell, BBOJUTCS MOHATHE OYKBEHHOTO BBIPAKEHUS U TaKUE CBSI3aHHBIE C HUM
MOHATHS, KaK «4HCIIOBAsi MOJICTAHOBKAY», «3HAUeHHWE OYKBEHHOTO BBIPAKECHUS,
«onycTuMble 3HaueHHs OykB». Ha synemeHTapHOM ypoBHE OTpabaThIBarOTCS
COOTBETCTBYIOIIUE NMPAKTHUECKUE YMECHHUS.

OnbIT paboTel ¢ OYKBEHHBIMHM BBIPAKEHUSMHU SIBIISIETCS OCHOBOW ISt
U3YYEHHUs CJENYyIoIIero (parMeHTa, B KOTOPOM paccMaTpUBaeTcs BOMIPOC O
dopmynax. Gopmyna A ydammxcs - 3T0 OyKBEHHOE paBEHCTBO, KOTOpPOE Ha
CHUMBOJIMYECKOM SI3bIKE OMHMCHIBAET HEKOTOPOE MPABUJIO. YYallluecs 3aluChIBalOT
B BUjAe (GOpPMYJ H3BECTHbIE MM NpPaBWUIA BBIYUCICHHS HEKOTOPBIX BEITUYMH
(TTepuMeTpa | TUTOMIAIN MPSMOYTOJIBHIKA U KBaJpaTa, 00bEMa MPsIMOYTOIEHOTO
napajjenenunesa M T. JA.) M 3HAKOMATCS C HOBBIMH T'€OMETPUYECKHMHU
MOHATUSIMH U COOTBETCTBYIOIIUMH (POPMYJIaMH (JUTHHBI OKPY)KHOCTH, TUTOIIAIN
Kpyra, o0bEéMa 1mapa).

3aBepiiaercs riaBa 0OCYXJAEHHEM Bolpoca 00 ypaBHEHHSX. YpaBHEHUE

[1-34. 3anuce OyKBEHHBIX
BBIPAKECHUN U
MPEIOKEHUH.

[1-35. Briuucnenue
3Ha4eHU OYKBEHHbIX
BBIPAKECHUI.

[1-36. CocraBnenue
(GbopMyJ ¥ BBIYUCIIEHUE TIO
dopmymnam.

[1-37. YpaBHeHus.

Tecrt 11. Beipaxkenus,
(dopMyIibl, ypaBHEHUS.
K/p Ne5. Beipaxkenus,
(GopMyIibl, ypaBHEHUS.
Cummerpus.

[IpumepHBIE TEMBI
pedepaTUBHBIX,
HCCIIEIOBATENbCKUX U
HNPOEKTHBIX PaboT:
«Camoe MHTEepPECHOE YUCITO
«In», «3a4eM HYKHBI
dbopmyisI?» U ap.
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MOSIBIISIETCA  KAK pe3yJibTaT IEepeBOJA YCIOBUS TEKCTOBOW 3alayd  Ha
MaTeMaTUYECKU SA3bIK. PelIaroTcs ypaBHEHHMS Ha 3TOM 3Tale M3y4EeHHUsS Kypca
M3BECTHBIM M3 HAYAJIbHOM IIKOJIBI NPUEMOM - HAa OCHOBE 3aBUCUMOCTH MEXKIY
KOMIIOHEHTaMu jaeiictBuid. [lomuepkaéM, dYTO 3TOT (QparMeHT Mo CBOEH
JUJAKTUYECKOU POJIM CIIY>KMT BBOJHBIM 3TAllOM B TEMY «Y paBHEHUS», U3YUCHUE
KOTOpO# OyJIeT HauaTo B Kypce aareOpsl 7 Kiacca.

BLI,HGHGHI/IG B Ha4aJiC U3YUYCHUSA IOJIOKUTCIBbHBIX U OTPULATCIIbHBIX YHCCII

I1-38. CnosxeHue Henpix
YHCell.

20 | I'maa 9. Llenbie 12 cnenuanbHoro Onoka «llenbie uncna» mo3BosiseTr Ha mpoctoM Marepuane | [1-39. Beruntanue nensix
yuclia [IO3HAKOMHUTh YYalllUXCSl IMPAKTUYECKHM CO BCEMH OCHOBHBIMHM HOHATHUAMHU. B | gucern.
pe3ynbTaTe MOCHeayollee H3yuYeHUE palMoHalIbHBIX uyucen sBiserca yxke | [1-40. YMHOXkeHue menbix
«BTOPBIM IIPOXOJOM» BCEX MPUHIUIHAIBHBIX BOIPOCOB, YTO OOJEryaeT | Yuced.
BOCIIpUATHE MaTepuaia U CHOCOOCTBYET MPOYHOCTH MPUOOPETAEMbIX HABBIKOB. [1-41. Jlenenue uenbix
PaccmoTpenue JeMCTBHHA ¢ LEJIBIMH  YHUCJAAMH TIOJIE3HO MPEABAPUTH | YMCEII.
BBIMIOJTHEHHEM 3a/JlaHuil U3 pabodeil TeTpaau, HaleleHHBIX Ha BbIpaboTKy | [1-42. [leiicTBus C
YMEHUH HCIIONB30BaTh 3HAKH «+» M «—» NpH 0003HAUCHHHM BEJIWYHMHBI, HA | TOJOXXHUTEIBHBIMU U
CO3/IaHHE COJIEPKATEIBHON OCHOBBI JJIsl TOCJEAYIONIET0 M3YYeHHs NEHCTBHUI C | OTpULIaTEIbHBIMU
HenbIMU 4yKciaMu. BooOiie ocoOeHHOCThIO MPUHATOTO B YyU4E€OHHMKE IMOJAXO0Ja | YUCIIaMHU.
ABJIAETCS IIMPOKAsl ONOpa Ha YKU3HEHHBIE CUTYallMU: BBIUIPBIINI — Mpourpsiul, | [IppumepHbie TeMbI
JI0XO0J1 — pacxo U T. 1. Ponb GpopmasibHBIX TPUEMOB Ha 3TOM 3Talle HEBEJIMKA. pedepaTuBHBIX,
MCCIIEIOBATEIbCKUX U
MPOEKTHBIX paboT: «IIpo
YHCIIO HOJIbY,
«TonoxurenbHbie U
OTpHULATENIbHBIE YUCIIA
BOKPYT HAC» U JIp.
['maBa HauMHAeTCs CO 3HAKOMCTBA C MPOCTEHITMMH 0Aa30BBIMU MOHATHIMHU
TEOpPUU MHOXXECTB (MHOXKECTBO, DJIEMEHT MHOKECTBa, KOHEUHOe MHOXecTBO, | Tect 12. Llenbie uncna.
21 | I'mama 10. 11 OECKOHEYHOE MHOXKECTBO, IMyCTOE MHOKECTBO, MOJMHOKECTBO, o0benuHeHue | KomOmHaTtopuka.
MHoxecTBa. MHOXECTB, TepecedeHue MHOXKecTB). HM3noxxkenue wmatepuana ctpoutcs c¢ | K/p Ne 6. Ilenbie uncna.
KomOunaTtopuka NpPUBJICUEHHEM  Pa3HOOOpa3HBIX MaTeMaTHYeCKUX UM  HeMmareMaTHueckux | MHoXecTBa.
npuMmepoB. OBiajieBas HOBOM TEPMHUHOJOTHEH M CHUMBOJMKOM, ydamuecs | KomOuHaropuka.
OJTHOBPEMEHHO I0JIy4aloT BO3MOXKHOCTb BCIOMHUTh HEKOTOPbIE (pakThl 0 uncnax | [IpumepHbie TeMbl
u urypax, a Takxke 0000IIUTh U CHCTEMATU3UPOBATh HEKOTOPbIE 3HAHMS YTEM | peepaTUBHBIX,
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pPacCMOTPEHMsI COOTHOLICHMM MEXIy MHOMKECTBAMHU 4YHCEN, MHOKECTBAMU
YEeTBIPEXYTOJBHUKOB M T. 1. PaccMmoTpeHue omepauui HaJx MHOKECTBAMU
3aBeplIaeTcs OOCYKICHHEM MaTeMaTHYeCKOW CYIIHOCTH TAaKOI'o BaXXHOI'O B

o0mieoOpa3oBaTelbHOM M OOIIEKYJIBTYpHOM  IUIaHE  MOHSATHSA,  KakK
«KJIacCU(pUKALUAN.

B cooTBercTBUM C 001l TUHMEH, TPUHATON B yueOHHKaX, B 3TOH IiiaBe
OpOJOIDKAECTCA  pelleHHe  3aJad  apupMeThdeckuM  crnocobom.  3zech

paccMaTpuBaeTCs HEKOTOPBIM THIT 3a4ad, Ui PEIIeHUH KOTOPBIX YAOOHO
HCII0JIb30BaTh Kpyru Diliepa.

3aBepiaercs 1yaBa IMyHKTOM, MOCBSIIEHHBIM PEHICHUI0O KOMOMHATOPHBIX
3amau. Kak m B 5 Kiacce, OHM pemiaroTcsi mepedopoM BCEX BO3MOMKHBIX
BapuaHToB. [Ipu 3TOM a1t TPEX TUMUYHBIX 33724 CTPOSITCS UX MAaTEeMAaTHUUYECKHE
(TeOpeTUKO-MHOXKECTBEHHBIE) MOJICIH, TO3BOJSIONIME OCO3HATh CYIIHOCTb
Ka)KIOU 3aJ1au, UJet0, OOIHOCTh pUEMa pelIeH s 3a/1a4 JaHHOTO THIIA.

Takum o00pa3oM, BBEAEHHBIE TEOPETHKO-MHO)KECTBEHHBIC MOHSTHUS
«paboTaroT» Ha MPOTSHKCHUH BCEH TJIaBBI, YTO OOCCIICUMBACT COJCPIKATEIHHOE
€IMHCTBO pacCMaTPUBAEMbIX B HEH BOIPOCOB.

HCCJIEJIOBATEIILCKUX U
IPOEKTHBIX paldoT:
«/IpeBHss HayKa
KOMOWHATOPUKAY,
«Benukunii MmaTemaTHK
Diinep» u 1p.

22

I'maBa 11.
PanmonansHbIe
qycia

16

OcHOBHOE BHUMAaHHE TPU M3YYCHHUU PALMOHAIBHBIX YHCEN YAEsIeTcs
0000IICHNIO M Pa3BUTHIO 3HAHWM, TOJYYEHHBIX YUYAIIUMHUCS B XOJ€ M3YYCHUS
nenslx uyucen. Ilpu 3TOM ypoBeHb CIIOKHOCTH BBIYMCIMTEIBHBIX 3aJaHUN
OFPaHUYEH: OH HE BBIXOAUT 3a PAMKH HEOOXOAMMOrO ISl MOCIEAYIOLIEro
OpUMEHEeHMs. Y4Jaluecs TO0JKHbI HAyYUThCSl CPABHUBAThH pallMOHAJIbHBIE YHCIIA,
apryMeHTHpYys CBOM OTBET JHOOBIM MOAXOIANIMM 00pazoM, M300pakaTh 4Hcia
TOYKaMH Ha KOOPAMHATHON MPSAMOM, BBIMOIHATE apupMeTHYECKHe HCTBUS Hal
MOJIOKHUTETHHBIMHI U OTPHUILIATEIbHBIMU YHCIIaMHU.

31ech ke MPOJO0KACTCS JIMHUS PELICHUs] TEKCTOBBIX 3a/1ay.

VYyamuecss yyaTcsl COCTaBIsATh YpaBHEHHE 10 YCJIOBHIO 33Ja4d U HaXOJIUTh
U3 HEro HY>KHYIO BETMYUHY (MM YUCIIO OOBEKTOB).

s Oosiee OTUETIMBOrO TMOHUMAHUS COOCTBEHHO WJE€W KOOpJIMHAT B
y4yeOHHKE paccMaTpUBAIOTCS MPHUMEPHI PA3IUYHBIX CUCTEM KOOpAHHAT. BaxHo,
YTOOBl yYEHWKH TIOHSUIM CYIIHOCTh KOOpPAHMHAT KakK crocoda 3amicH |
OTIpe/IeNIeHUs] MOJIOKEHHUST TOr0 WM MHOTO 00BekTa. OCHOBHBIM DPE3YJIbTaTOM
o0y4YeHHsI TIpYW HM3YYCHWW JAHHOTO IYHKTA SIBIIETCS MPHOOpPETEHHE YMEHUS

[1-43. CpaBHeHue
palMOHAIbHBIX YHUCEIL.
Mopynp uncia.

11-44. Cnoxenue u
BBIYMTAHUE PAIMOHATIBHBIX
YHCE.

11-45. YMHOXeHUE 1
JIeJICHUE pallMOHAIbHBIX
JHCe.

I1-46. Bce neiictBus ¢
panroHaIbHBIMH YHCTIAMHU.
Tect 13. PanponanbabIe
yucna. [IpamoyronasHbie
KOOPJIMHATHI Ha TJIOCKOCTH.
K/p Ne7. PartmonanbHbie
qyclia

[IpumMepHBIe TeMBI
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OnpeAcCIATh KOOPAMWHATHEI TOYKHU B HpﬂMOYFOJ’IbHOfI CUCTEME KOOpAWHAT Ha
IJIOCKOCTH, a TAKKC OTMCYATh TOYKY IO 3aJaHHBIM KOOPAHUHATAaM.

pedepaTUBHBIX,
UCCJIEJIOBATEIbCKUX U
MPOEKTHBIX paboT:
«KoopauHnatel u
acTpoHOMUsY, «Benukuil
MareMatuk P. Jlekapt» u

Ap.

23

I'masa 12.
MHOTOyroJbHUKH U
MHOFOFp AHHUKHU

10

JlanHbIi pa3gen sBiseTcss 0000MIAIONINM, COOMpATETbHBIM pPa3leiioM B
reOMETPUYECKON JIMHUU Kypca 5-6 KiaaccoB. 31€Ch MPOUCXOAUT HOBBIA BUTOK B
M3y4EeHUU BOMPOCOB, PACCMOTPEHHBIX paHee. Pacumumpsiorcs MpeacTaBICHUS
YYallUXCd O MHOTOYIOJbHHMKAX: OHM 3HAaKOMSITCS C HOBBIM  BHJOM
YETHIPEXYTOJBHUKOB -  [MapajuielorpaMMOM, C  HOBBIMH  CBOWCTBaMH
TPEYroJIbHUKOB, MPUOOpPETAIOT HOBBIE Ipaduueckue yMEHHS MO MOCTPOSHHUIO
MHOTOYTOJIBHUKOB U 0o0Jiee CII0KHBbIE KOHCTPYKTHUBHBIE YMeHus. Pacmmpsitorcs
MPEACTABICHUS y4yalluXcsi O IUIOU[AJAM — OHHU Yy4darcsd HAXOAUTh IUIOLIAIU
pasIUYHBIX UTYp MTYTEM UX MEPEKpAUBaAHUSI.

3agauu B ATOM pa3jielie YaCTO HOCAT KOMILJIEKCHBIN XapakTep, TaK KaK OHU
MPEANOaraloT 3HaHWEe MHOTUX (akToB. B CBsi3M ¢ 3TUM OCOOEHHO BaKHBIM
CTAaHOBHUTCA BBIOOp M3 OOMIEH CHUCTEeMBl YINpaXHEHUH TeX 3a/ad, KOTOphIe
aJICKBaTHBI BO3MOXKHOCTSIM ydamuxcsa. HeoO0XoauMo COXpaHUTh MPAKTHYECKYIO
OPUEHTALINIO TPU U3YYEHUH TEOPUH U PELICHUH 33]1a4.

Paccmotpenue cBOHMCTB mapajuieiorpaMMa B JIaHHOM Kypce - CIoco0
3HaKOMCTBa C JTOH HHTepecHOW ¢urypoid. B cBA3M ¢ 3TUM 3aJaHue TuUIIA
«IlepeuncnuTe CBOMCTBA NapauieiorpaMMay SIBISETCS HEMPaBOMEPHbIM. B xozne
pellIeHus 3a/1a4i TO WJIM MHOE CBOMCTBO aKTyalIM3UpPYETCsl B COBMECTHOM pabore
YUUTEIS U YICHUKOB.

Martepuan, cBs3aHHBIA ¢ KiIacCU(pUKANMEW MapajielorpaMMOB, CIYKHUT
e CHCTEMaTH3alni 3HaHWKW. BakHO 34eck He TOJABKO TO, YTO JaBHO
3HAKOMBII  TPSAMOYTOJBHUK OTHOCHTCA K Oojlee MIUPOKOMY  Kiaccy
napajuieJlorpaMMoB, HO H TO, YTO KBaJpaT SBISAETCA YaCTHBIM CIIy4aem
MPSIMOYTOJIbHUKA. Y4YalluMcs TI0JIE3HO CPAaBHUTh CBOMCTBA Mapajijiesiorpamma u
MPSIMOYTOJIBHHUKA, IPSIMOYTOJIbHIKA M KBa/IpaTa U BBIJICTUTH T€ U3 HUX, KOTOPHIE
MPUCYILIU TOJBKO MPSMOYTOJIbHUKY WM TOJIBKO KBajapaTy. EcTrecTBeHHO, BCE 3TO
JIETIAeTCs C OMOPON Ha YEPTEK B XOJI€ COBMECTHOT'O OOCYKICHUS.

[1-47. ITapannenorpamm.
[1-48. I1lnomany.

[1-49. ITpuzma.

Tect 14. MHOrOyronbHUKU
Y MHOTOT'PAHHUKH.
[IpumepHBIE TEMBI
pedepaTUBHBIX,
UCCJIEJIOBATEIbCKUX U
IPOEKTHBIX paboT: «B
Mupe npusm», «B mupe
MHOTOTPaHHHUKOBY,
«IIpaBunbHbIE
MHOTOTPaHHUKU» U T.JI.
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3HAaKOMSCb C IPAaBUIBHBIMM MHOIOYrOJbHMKAMM, Y4YalllMecs aKTHBHO
UCIIOJIb3YIOT 3HaHUs, CB3aHHBIE CO CBOMCTBAMHU YTJIOB MHOT'OYTOJIbHUKOB.

Marepuan nyHkra «[lnomanun» MokeT ObITH pa3fenéH Ha JBE 4YacTH:
TEOPETUYECKYIO U IPAKTHUYECKYIO.

B Teopernyeckoil yacTu BBOAATCS HOBbIE IOHATHS: PAaBHOBEIMKUE (DUTYPBI
¥ PaBHOCOCTaBJIEHHBIE (PUTYPBI — M HOBBIH (DaKT: paBHOCOCTABJICHHBIE (PUTYPHI
PABHOBEJIMKH. 3aMETHM, 4TO Y4Yalluecs MOTYT HE cpa3y YCBOUTb 3TH TEPMHHBI,
Ha-4€M-M HE HaJ0 HacTauBaTh. [Ipy HEOOXOIUMOCTH CIIEIYET MPOCTO TEPIEINBO
«paciupoBbIBATE» ITH TEPMUHBI.

He crnenyer o0a HOBBIX MOHATHS BBOAMTH cpa3zy. CHayana HYXHO
HAIllOMHUTD Y4YaIlUMCS, KaK HaXOAATCS IUIOIIAAN IPSIMOYTOJIbHUKA U KBaJpaTa, a
Takke 00J1ee CI0KHBIX PUTYP, COCTABICHHBIX U3 PSIMOYTOJILHUKOB.,

Crnenyromuii 3Tanm — pPaBEHCTBO IUIOLIA/Ie PaBHOCOCTABJICHHBIX (UIYP.
Jist n300pakeHust paBHOCOCTABICHHBIX (PUTYp MCIIONIBb3YeTCs KieTyaras Oymara:
[0 KJIETOYKAM JIETKO MOJICUNUTATh IUIOLalb (PUTyphl, pa30UTh Ha /1B (GUTYpBI, HA
OJIMHAKOBBIE YaCTH U T. [I.

[IpakTHyeckoe 3HaueHHE JAHHOTO MaTepualla COCTOMT B TOM, YTO TeNepb
yyauecs CMOI'yT HaXOAMTb IIJIOLIAAN MapajuiesiorpaMma U TpeyroiabHUKa MyTEM
nepekpanBanug. OOpailaeM BHUMaHHUE€ YYWUTEIS Ha TO, 4TO (OPMYIbl s
HaXOXXJCHUS IUIOMIAJe 3TUX (UIYp HE BBOASFEs—HHHKakHe HpaBHia—He
bopmynupyrerest. EcrecTBEHHO, YTO yMEHHME NEPEKPOUTH (MPAKTUYECKU WIIU
MBICJIEHHO) OJJHY (HUTYpY B APYTYIO HE MOXKET ObITh OTHECEHO K 0053aTeJIbHBIM.
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IToBTOpEeHne
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TEMATHYECKOE IINTIAHUPOBAHHUE

5 KJIACC
(5 wacoB B Henento, 170 ypokoB 3a yueOHBIH r01)

Homepa
YPOKOB

HaunmenoBanme pasaciioB u
TEM

XapakTepuCTHKa OCHOBHBIX BUJIOB JCATCILHOCTH YUYCHHUKA
(Ha ypoBHe y4eOHBIX JIEHCTBHI) IO TEME

IImanoBeIe
CpOKHU
TPOXOXKJICHUS

Ckoppektupo-
BaHHBIE CPOKU
POXOXKJICHUS

I'nasa 1. JIunuu (8 ypokoB)

1 ypox

1.1. PazHo0Opa3HbIii MUp
JIMHUN

PacrniozHaBath Ha mpeaMmerax, M300paKEHUSIX, B OKPY)KAIOIIEM MHpPE pPa3IUuHbIC
JMHWY, TUIOCKHE M TPOCTPaHCTBEHHBbIC. Pacro3HaBaTh Ha 4depTeXax W PUCYHKaX
3aMKHYTBIC ¥ HE3aMKHYTBIC JIMHUH, CaMOIIepeceKaroImuecs u 0e3 caMorepecedeHui.
OnuceiBaTh ¥ XapaKTepU30BaTh JWHUH. KOHCTpyHpOBaTh alrOPUTM MOCTPOCHUS
JIMHUY, U300paXEHHON Ha KJIETJ4aTON Oymare, CTPOUTH MO anroputmy. M3o0paxars
pa3IMYHbIE JIMHHUY 110 00pasIly WK C 33JaHHBIMU CBOIMCTBaMHU

1 Henensa

2-3 ypok

1.2. Ilpsimasi. Yactu
npsamoil. Jlomanas.

PacriosHaBaTh Ha d4epTexax, PHCYHKaX M MOJAENAX MpPAMYIO, YacTH MPSAMOH,
JoMaHyr0. IIpuBOANTE IIPUMEPHI AHAJIOTOB YacTEd NPSIMON B OKPYKAOLIEM MMpE,
MOJIENIUPOBATh NPsMYIO, JIOMaHyl. Y3HaBaTh CBOWCTBa mpsMoil. M3o0paxarh
MPSIMYIO, JIy4, OTPE30K, JOMaHYIO0 OT PYKH H C HCIOJIb30BAHNUEM JINHENKU

1 Henensa

4-5 ypox

1.3. InuHa TUHUY.

N3mepsTh AMHBI OTPE3KOB C MOMOLIBIO JIMHEWKH. CpaBHUBATH IJIMHBI OTPE3KOB C
MTOMOIIBIO ITUPKYJIS, HA TJIa3, BBIMOJIHUB M3MepeHus. CTPOUTh OTPE3KH 3aIaHHOM
JUIMHBL C TOMOMIbIO JMHEHKU. VY3HaBaThb 3aBHCUMOCTH MEXAY €IUHULAMU
METPUYECKON CUCTEMBI MEp, BBIPAXATh OJHU EIWHULBI U3MEPEHUS NJUH Yepe3
npyrue. Haxoauth OMIMOKM MpH HEpexojie OT OJHUX CIAMHHUIL U3MEPECHUS JUIMH K
Jnpyrum. Haxonuts 1nuHbl JoMaHbiX. HaxoAuTh AJIMHY KpUBOM JIMHUU

1 menens

6-7 ypox

1.4. OKpyXHOCTB.

PacriozHaBaTh Ha uyepTekax, PUCYHKAX, MOAEISIX OKPY>KHOCTb M Kpyr. lIpuBoanuTh
IpUMEpPBl OKPYKHOCTH M Kpyra B OKpyXaroieM mupe. M300paxkaTb OKpYKHOCTh
3aJaHHOTO paaMyca C TOMOUIbl0 [UpKyds. KoHCTpyupoBaTh — anroputm
BOCIIPOM3BEACHUA PHUCYHKOB U3 OKPYXHOCTEH, CTpPOMUTh IO aIrOpUTMY,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISE COOTBETCTBUE MOTYUCHHOTO U300PaKEHUS
3aJJaHHOMY pHUCYHKY. M300pakaTh OKpY>XKHOCTH TO ommcaHuio. lcmomp3oBath
TEPMHHOJIOTHIO, CBA3aHHYIO C OKPYKHOCTBIO. Y3HaBaTh CBOMCTBA OKPY)KHOCTH

2 Heness

8 ypok

O0o001enue u
cucTeMaTH3aIusI 3HaHUN
no TeMme «JInaum».

OnuceIBaTh U XapaKTepU30BaTh JUHUU. BEIABUTaTh THIIOTE3Hl O CBOMCTBAX JIMHUM U
o0ocHOBEIBaTh WX. M300pakaTh pa3iuyHbIC JIMHUK, B TOM YHCIE TNpPSMBIE U
OKpY>KHOCTH. KOHCTpyHpOBaThL aJIrOPUTM TOCTPOCHMSI JTUHUHM, W300pakKEHHOW Ha
KIeT4aToii Oymare, CTPOWTH 10 alrOPUTMY, OCYIIECTBISTH CaMOKOHTPOJIb,
MpOBEpsii  COOTBETCTBHE IOJIYYEHHOTO HM300paKeHHsS 3aJIaHHOMY PHCYHKY.

2 Henes
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| Haxoauth JJIMHBI OTPE3KOB, JIOMAHBIX

I'naBa 2. HarypaabHble unciaa (13 ypokosB)

YuraTh W 3aIHUCHIBATH MHOTO3HAYHBIC YHCTIA. HpHMeHHTB IIpu 3alrcCu (70315111704

9-10 ypok | 2.1. Kak 3anmucheIBarOT U YHCeN COKpallleHHWs: ThIC., MJH, MipA. l[IpencTaBnsTh uucia B BUAE CYMMBI 2 Hepes
YHUTAIOT HATypajbHbIC paspsAOHBIX claraeMblX. UWTaTh W 3alMCHIBATH YWCIIA B HETO3UIMOHHOW CHUCTEME
qucia cuucieHus (KIMHONMCh, pUMCKas Hymepanus). MccienoBaTb — 4MCIIOBBIE
3akoHOMepHoCcTH. PaboTaTh ¢ ncTouHNMKamMu HHpOpMaIuu
2.2. HarypanbHeiit psg. OnuceiBaTh CBOWCTBa HaTypalbHOro psaa. CpaBHUBaTh M yNOPSAOYMBATH
11-12 CpaBHeHHE HATypalbHBIX HaTypaJbHBIE YHCIIa ¥ BEWYHMHBI ([UIMHY, Maccy, Bpems). [lepexomuTs OT ogHmX 3 Hemens
YPOK qrcen €AMHUL] U3MEPEHUsI BENWYHMH K IpyruMm. MccnenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH.
3anuchiBaTh YTBEPKACHUS C UCTIOJIb30BAaHUEM OYKBEHHOW CHMBOJIMKH
13-14 2.3. Uucna ¥ TOYKH Ha UepTuTh KOOPAWHATHYIO MPSMYIO, H300pakaTh YKMcia TOYKAMH Ha KOOPIUHATHON
YPOK npsMoit OpsIMOM,  ompeleNnsTh KOOPAMHATY OTMEYeHHOM Toukd. CpaBHUBaTH U 3 Henens
YIOPAA0YMBAThH YUCIIA C ONIOPOX HA KOOPIMHATHYIO IPAMYIO
OnpenensaTe U3 AaHHOH WMHQOPMAIMH, COJEpXKalled YUCIO ¢ HYJISIMH Ha KOHIIE,
15-16 2.4. Oxpyrnenue Kakoe 3HAuCHWE OHO BBIPAKAeT: TOYHOe WM npubmmkéHHoe. Okpyriath | 3-4 Hemens
YPOK HaTypalbHbIX YHCEI HaTypaJlbHbIE YMCIa MO CMBICTY. [IpUMeHSITH MPaBUIO OKPYIJICHHUS HATYpPalbHBIX
qrces.
Y4acTBOBaThH B 00CYX/IEHUH BO3MOXKHBIX OIIMOOK B XOJI€ M PE3YJIbTATE BHITOTHEHUS
3aJaHU{ HAa OKPYIJIEHHE YHCEll
17-19 2.5. Pemenue Pemarp KOMOWHATOpHBIE 3ama4d C TIOMOINBIO Tepedopa BCEX BO3MOMKHBIX
YpOK KOMOWHATOPHBIX 3aj1a4 BapuaHTOB (KOMOWHAIM{ 4YHCeN, CIOB, MPEAMETOB U Jp.). MoJenupoBaTh XOJ 4 "enens
pelIeHus C TOMOUIBIO PUCYHKA, C TIOMOIIBIO JepEBa BO3MOKHBIX BAPHAHTOB
O600menue u Hcnonb30BaTh MO3ULMOHHBIN XapaKTep 3alMCH YUCeN B JECATUUHON CHCTEME B X0J1€
20 ypox | cucremaru3anys 3HaHUN pemieHus 3azad. YuTaTh M 3amMCHIBaTh HAaTypalbHBIE YHCIA, CPaBHUBAaThb U 4 Henens
o teme «HaTtypasnbHbie ynopsiiounBath uncia. M3o0paxarh 9ucia TOYKaMM Ha KOOPAWHATHOW MPSMOIA.
quCcIay. OKpyrisiTh HaTypasbHble yucia. PemaTh KOMOWHATOpHBIE 3alaud C MOMOLIBIO
nepebopa BceX BO3MOXHBIX BAPUAHTOB
3anuchiBaTh MHOTO3HAYHBIE yrcia. CpaBHUBATH HATYpajbHBIC YHCIIA M BEITUYUHBI
21 ypox | KontponbHas pabora Ne 1 | (mpomexxyTku BpeMeHu). OTMedarh TOYKM Ha KOOPAWHATHOW TpsMol. OKpyTisiTh 5 Henens

o teme «HaTtypanbHbie
yucna. JIuaum»

HaTypaJlbHbIC 4YHCIIAa W 3HAYEHWS BeNWYMH (Macc, AIuH). BeimomHsTh mepebop
BO3MOXKHBIX BapUaHTOB MPU PEIICHUH KOMOWHATOPHBIX 3a1a4. [IpoBoauTh muHUH C
MTOMOIIIBIO IIUPKYJISA U JIHHEHKH, BOCIPOU3BOIUTH H300PAKEHHYIO KOHPUTYPAITHIO.
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I'naBa 3. JleiicTBUS ¢ HATYpaJbHBIMM YucJaMHu (22 ypoka)

22-24
YPOK

AHan3 KOHTPOJIBHOM
paboThI

3.1. Cnoxxenue u
BBIYMTAHUE

HazbiBaTh KOMITOHEHTHI AEUCTBUH CIIOKEHUS W BBYUTAHUA. [IpuMeHsITh OYKBBI AIIst
3aMCHA CBOWCTB HYJSI MPH CIOXEHWW M BBHIYATAHUH. BBIMONHATH CIIOXKEHHE H
BBIYUTAHNE HATYpaJbHBIX uncel. [I[puMEHsTh B3aMMOCBSI3b CIOXEHUS U BHIYUTAHUS
IUIS HaXOXKICHHS HEM3BECTHBIX KOMITOHEHTOB 3THX NEWCTBHH, IJIST CaAaMOIPOBEPKH
NP BBEINIOJIHGHWHW  BBIUMCIACHUE. HaxomuTe ommOKH W OOBSICHATH  HX.
[TozHakOMHUTBCS ¢ TpUEMaMHU IPUKUIKKA U OLICHKH CYMMBI HECKOJIBKUX CJIaracMbIX,
MPUMEHSTh 3TU NPUEMBI B IPAKTUYECKUX CUTyalusx. Pemats TeKCTOBBIC 3a7a4u Ha
CJIO)KEHHE W BBIYUTAHNE, aHAIM3UPOBATh U OCMBICIIMBATH YCIOBHUE 3a1a91

5 Henmens

25-29
YPOK

3.2. YMHOXeHHEe U
JeJICHUE

HazbiBaTh KOMIIOHEHTHI JEHCTBUNA YMHOXKEHHS W JeleHus. [IpuMeHsTs OyKBBI Aist
3aliCH CBOWCTB HYJA W CAWHUIBI TPU yMHOXEHHU U JIeJICHUH. BBINONHSITH
YMHOKCHHE U JI€JICHUE HATypaJbHbIX uncel. [IpuMeHATh B3aUMOCBS3b YMHOXKECHUS
W JICNICHHUSA I HaXOXKIACHHS HEU3BECTHBIX KOMIIOHCHTOB STHX JICHCTBUH, A
CaMOIIPOBEPKU TIPU BBINIOJIHEHUM BbIYUCIEHUN. [lo3HAKOMUTBCS C MpUEMaMU
MPUKUIKA U OIICHKU MPOU3BEACHMS HECKOJIBKUX MHOXXHUTENEH, IPUMEHSTh MPUEMBI
CaMOKOHTPOJISI TIPY BBITIOTHEHUH BBHIYHCIEHUH. HaxoquTh ommoOKu 1 00BSICHATH UX.
Pewate TekcTOBBIE 3aJauM HAa YMHOXKEHUE U JCJICHHE, aHAJIU3UpOBaTh U
OCMBICIIMBATh YCJIOBHE 3a7aud. AHAIU3UPOBATH YHUCIIOBHIC IMOCIIEIO0BATEIHHOCTH,
HaxOJIUTh MPaBUJIa UX KOHCTPYUPOBAHHUS

5-6 Hepensa

30-33
YPOK

3.3. [lopsinok nekicTBuii B
BBIYUCIIEHUX

BBIYUCIATh 3HAYEHHS YHUCIOBBIX BBIPAKCHUH, COAEPIKAIIMX JACHCTBUS pPa3HBIX
cTyneHed, co ckoOkamMu u 0e3 ckobOok. OmepupoBaTh € MaTeMaTHYeCKUMH
CHUMBOJIaMH, I[eflCTByH B COOTBETCTBUM C IpaBHUJIaMHU 3allUCU MATCMATHYCCKHUX
BBIpQKCHUI. PelaTh TEKCTOBBIC 337aud apru()METHIESCKHM CIIOCOOOM, HCIOJIb3YsI
pa3MYHbIC 3aBUCHMOCTH MEXAY BEJIMYHHAMH (CKOPOCTb, BpEMs, DPacCTOSHHE;
paboTa, NPOU3BOUTEILHOCTD, BPEMS U T. JI.): aHAJM3UPOBATh M OCMBICIIUBATH TEKCT
3a/1a4M; OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSIsi OTBET HA COOTBETCTBHE YCIOBHIO

6-7 Henens

34-35
YPOK

3.4. Creness uncia

OnepupoBaTh CUMBOJIMYECKON 3alMCBI0 CTENEHM YHUCIA, 3aMEHsSS IpPOM3BEACHHE
CTEIIEHBIO U CTENEHb IPOM3BEICHUEM. BBIUUCIATH 3HAUEHUS CTEIEHEH, 3HAYCHUS
YHUCIIOBBIX BBIPAKEHHUH, COAEpPIKAIUX KBajgpaThl M KyOBbl HATypalbHBIX HYHCEIN.
[TpumeHATh NPUEMBI IPUKUAKH U OLIEHKH KBaJPaTOB U KyOOB HaTYpaJIbHBIX YMCEl,
UCIONB30BaTh 3TH NPHUEMBI AJI CAaMOKOHTPOJS IIPH BBINOJHEHWU BBIYHCICHUM.
AHanu3upoBaTh HAa OCHOBE YHCJIOBBIX OKCIIEPHMEHTOB 3aKOHOMEPHOCTH B
M0CJIE0BATENFHOCTSIX (P, KOTOPBIMU OKAHUYMBAIOTCS CTEIIEHH HEOOJBIINX YHUCEI

7 "Henens

36-40
YPOK

3.5. 3aauu Ha ABMKEHUE

Pemate TekcToBBIC 3aJa4dun apI/I(i)MeTI/IHCCKI/IM CHOCO6OM, HUCNOJIb3Yyd 3aBUCUMOCTH
MEXKAY CKOPOCTbIO, BPDEMECHEM, PACCTOAHUCM: aHAJIM3UPOBATH U OCMBICIIMBATH TEKCT
3aJa4u, MOOCINPOBATH YyCJ10BUE€ C ITOMOIIIBIO CXEM u PUCYHKOB;
nepe(bopMyanOBaTL YCIOBHUE; CTPOUTH JIOTMYCCKYIO LCHOYKY paCCY)K,Z[CHHﬁ;

8 Henens
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KPpHUTUYCCKHN OLCHUBATH nonyquan‘/'I OTBET, OCYWCCTBIATH CaAMOKOHTPOJIb,
IIPOBEPSASA OTBET HA COOTBETCTBUEC YCIIOBUIO

BeruncmsaTe  3HaU€HHMS — YMCIIOBBIX BLIan(CHHﬁ. Ha3piBaTh  KOMIIOHEHTHI

41-42 O06006111EHYE U apuMETUYECKUX JISHCTBHIA, HAXOJUTh HCH3BECTHBIC KOMIIOHEHTHI JCHCTBHIA. 9 Henens
YPOK CHUCTEMAaTH3aINS 3HAHII 3ammceiBaTh B OyKBEHHOW (popMe CBOWCTBA apU(PMETHUECKUX IEHUCTBHUIl, CBOWCTBA
1o Teme «JlecTBus ¢ HYJISl 1 €AUHULbI IPH CIIOKEHUH U BBIYUTAHWU, YMHOXKEHUHM U feneHun. Haxonute u
HaTypalbHBIMU YUCIIAMHU». | OOBACHATH omuOKkWM. HaspiBaTh OCHOBaHWME M TOKa3aTelb CTENEHH, HAaXOJUTh
KBaJpaThl U KyObl YHCEJl, BEIYUCIATh 3HAUCHHS BHIPAKCHUH, COAEPIKAIINX CTEICHU.
AHanu3upoBaTh YMCIIOBBIC PABEHCTBA U YHCIIOBBIE 3aKOHOMEPHOCTH, IPUMEHSTh
MOJMEUYCHHbIE 3aKOHOMEPHOCTH B XOZ€ pelIeHUs 3afad. PemaTs TeKCTOBBIE 3a1a4u
apuMeTHYECKHM CIIOCOO0M
KonTponbHas pabora Ne 2 | BEINOJTHATE ClO’KEHUE, BBIYUTAHUE, YMHOKEHUE W JeJieHHEe MHOTO3HAYHBIX YHCElL.
43 ypok | mo Teme «JlericTBus C Haxonuthe HewsBecTHbIE KOMITOHEHTHI NeHCTBHA. Haxomawths kBaapaTsl W KyObI 9 Henens
HaTypaJlbHBIMH YicaaMu» | yucel. OnpenensaTh NOpsa0K IeHCTBUM U BBIUNCIISITH 3HaYeHHs BhIpakeHHi. Permate
3a[]a4M Ha JIBIKEHHE.
I'nasa 4. Ucnonb30BaHue CBOMCTB JelicTBUM npu BbluKcaeHusiX (13 ypokoB)
3anuchiBaTh C TMOMOILBI0 OYKB MNEPEMECTUTEIbHOE M COUYETATE]IbHOE CBOWCTBA
44 ypox | AHanu3 KOHTPOJIBHON CIOKEHHUsI WU yMHOKeHHs. DPopMynupoBarh MpaBuia MpeoOpa3oBaHUS YHCIOBBIX 9 nenens
paboTsl BBIPa)KEHUII HA OCHOBE CBOWCTB CJIOKEHHUS U YMHOXEHHUs. Vcronb30BaTh CBOKWCTBA
4.1. CpoiicTBa CIOKEHUA U | AEMCTBHI I IPYNIHAPOBKHU CJIAraéMbIX B CyMME U MHOXKUTEJIEH B NMPOU3BEICHHH,
YMHOKEHHUS KOMMEHTHpPOBAaTh CBOM JeHCTBHA. AHATM3WpPOBaTh M pacCcykJaTb B XOJe
WICCJIETOBAHNS YHCIIOBBIX 3aKOHOMEpPHOCTEMN
3anuceiBaTh C TMOMOILBI0 OYKB MEPEMECTUTEIbHOE M COYETATENbHOE CBOWCTBA
45 ypok | 4.1. CBoiicTBa CIOXKEHHUS U | CIOKEHUS] M YMHOXXeHHs. DOopMylupoBaTh MpaBuiIa MpeoOpa3oBaHUsl YUCIOBBIX 9 Henens
YMHOXKEHUS BBIPDA)KCHUI HA OCHOBE CBOMCTB CIIOXKEHUS U yMHOXeHUs. MCronb30BaTh CBOMCTBA
JIEHCTBUM [Tl TPYNIIUPOBKHU CJIaraéMbIX B CyMME M MHOMKHTENEH B MPOU3BEICHHH,
KOMMEHTHPOBAaTh CBOM JEHCTBHA. AHAJIM3UPOBaTb M PACCYXAaTh B XOJe
MCCJICIOBAHMUS YHCIIOBBIX 3aKOHOMEPHOCTEH
O06cyX1aTh BO3MOXHOCTh BBIYHCICHHS TUIOIIAAH MPSIMOYTOIBFHUKA, COCTABIEHHOTO
46-48 4.2. PactipenenurenbHOe U3 JIBYX NPSMOYTOJBHHUKOB, PasHBIMH CHOCOOaMH. 3alMCHIBATh C MOMOIIBIO OYKB 10 nenens
YpOK CBOMCTBO pacrpenenuTeIbHOe CBOMCTBO YMHOXKEHHUS! OTHOCUTEIIHLHO CIIOKEHHS (BBIYUTAHHUS).
DopMyITUPOBATh ¥ IPUMEHSTH MPABHUIIO BHIHECEHUS OOIIET0 MHOXKHUTENS 38 CKOOKH
Y BBITNOJIHATH 00paTHOE MpeoOpa3zoBaHue. Y4acTBOBAaTh B 0OCYXIEHHUH BO3MOXKHBIX
omnOOK B IENouYKe MpeoOpa3oBaHUN YHMCIOBOTO BBIpAKEHHUS. Pemarb TEKCTOBBIE
3aJa4u apuPMETHUYECKUM COCOOO0M, MPeUIaraTh pa3Hble CrocoObl PEHICHUs
AHaIM3UPOBaTh W OCMBICIIMBATh TEKCT 3aJaud, MepedOopMyJIMpoBaTh YCIOBHE,
49-51 4.3. 3amaum Ha YaCTH U3BJIEKaTh HeoOxomumyro wuH(popmanuioo. Monenupoath ycnoBue 3anauw, | 10-11 Henmens
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YPOK WCTIONB3Ysl peanbHble MpEeAMEThl W PHCYHKH. Pacmo3HaBaTh 3aJauyd Ha YacTu.
Pemate 3amaum 1o mpemioKEHHOMY IUIaHy, IUIAHMPOBATh XOJ PEIICHHS 3aJadu.
O1neHUBaTh MOyYEHHBIH OTBET, OCYIIECTBIISATE CAMOKOHTPOJIb, MPOBEPSISE OTBET Ha
COOTBETCTBHE YCJIOBHUIO. [IpUMEHITH HOBBIE CHOCOOBI PACCYKACHHS K PELICHUIO
3a[a4, OTPAKAIOUINX KU3HEHHBIE CUTYaIlUH
AHanu3upoBaTh M OCMBICIIMBaTh TEKCT 3agadd, HepedopMysIupoBaTh YCIIOBHE,
52-54 4.4. 3agauu Ha u3BJeKaTh HeoOxomumyro uH(popManuoo. MoJenupoBaTe YCIOBHE —3a/auH, 11 nenens
YPOK ypaBHHBaHHUE WCIIONB3YSl peallbHble IPeIMETHl U PUCYHKH. Pacnio3HaBaTh 3a1aun Ha ypaBHUBaHHUE.
Pemate 3amaum mo mpeuioKEHHOMY IIJIaHy, IUIAHMPOBAaTh XOJ PEIICHHs 3aJadH.
O1neHuBaTh MOJyYEHHBIH OTBET, OCYIIECTBIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET Ha
COOTBETCTBHE YCJIOBUIO. [IpUMEHITH HOBBIE CHOCOOBI PAcCYKICHHS K PEIICHUIO
3a[a4, OTPAKAIOLIMX KU3HEHHBIEC CUTYaIlUH
O6001ieHue 1 cucrema- I'pynnupoBaTh ciiaraeMble B CyMME U MHOXKHUTENIM B HPOM3BEICHHMU. PacKphiBaTh
55 ypok | T3alus 3HaHUU IO TEME CKOOKH B TIPOM3BCIACHHHM W BBIHOCUTH B CyMMeE OOIIMI MHOXXHTEIb 3a CKOOKH. 11 menens
«Ucnonp3oBanue cBoicTB | [IpuMeHsTh pazHooOpa3Hble MPUEMBI PAllMOHATU3AIMK BBIYMCICHHUN, 3allUCHIBAs
JeMCTBUM pu COOTBETCTBYIOIIYIO LIETIOYKY PaBEHCTB. PemaTh 3aqaun Ha yacTy, Ha YpaBHUBaHHE
BBIYUCIICHUSXY.
56 ypok | KonrponbHas padota Ne 3 | ['pynnupoBath ciaraeMbie B CyMME M MHOXKHTEIIH B IPOU3BEIcHUH. BEIHOCUTH B 12 nenens
o teme «Vcrnonp3oBaHne | cymMMe OOIIMIT MHOXKHUTENb 33 CKOOKH. [IpuMeHsTh pa3HOOOpa3HbIe MPUEMBI
CBOMWCTB JEMCTBUI IpH panroHaIM3aLUH BEIYNCIICHUH, 3aIIMChIBATH COOTBETCTBYIOLIYIO LIETIOYKY PABEHCTB.
BBIYUCIICHHSX) [TpuMeHsTh cIOCOObI pellieHus 3a/1a4 Ha YacTH, HA YpaBHUBAHHUE.
I'maBa 5. ¥YrJbl 1 MHOTOYro0JIbHUKH (8 YPOKOB)
PacrniozHaBaTh Ha yepTekax, PUCYHKax M MOAESIX yribl. Pacro3HaBaTh HpsMOH,
57-58 5.1. Kak o0003Ha4aroT ¥ | pa3BEPHYTHIM, OCTpPBIA, Tynod yrael. WM3o00paxkarb yriael OT pPYKH H C 12 nenens
YpOK CPaBHUBAIOT YTJIbI WCTIOJIb30BaHUEM YepPTEKHBIX HMHCTPYMEHTOB Ha HEJNIWHOBAaHHOW M  KIIETYaTOM
Oymare, MopenMpoBaTh H3 OyMarm W Jpyrux MaTepuaioB. Pacmo3HaBarts,
MOJIEIUPOBATh OUCCEKTPHCY yIiia
PacrniozHaBaTh Ha uepTekax, PUCYHKaX M MOJENSX MNpPsIMbIE, OCTpPbIC, TYIbIE H
59-61 5.2. M3mepenue yriios pa3BEpHYTHIE YTibl. VI3MepsTh ¢ IIOMOIIBI0 TPAHCIIOPTHPA M CPaBHUBATH BenuvuHbl | 12-13 Henens
YpOK yrinoB. CTpOUTh YIJIbl 33laHHOM BEJIMYHMHBI C MOMOIIBIO0 TpaHcHopTupa. Pemarts
33241 Ha HaXOXJIEHHE IPalyCHONH MepHI YITIOB
PacrniozHaBaTh MHOTOYTOJILHUKHM Ha 4epTeXax, PUCYHKaX, HaXOJWTh WX aHAJOTU B
62-63 5.3. Jlomanble u OKpy’KaroleM Mupe. MojenupoBaTh MHOTOYTOJNIBHUKH, HCIONB3Ysl OyMary, 13 nenens
YpOK MHOTOYTOJIbHUKA MPOBOJIOKY H T. ., U300pakaTh Ha HETMHOBAHHOM M Kierdyaroi Oymare. V3mepsaTh

JUIMHBI CTOPOH M BEJIWYMHBI YIVIOB MHOTOYTOJIBHHMKOB. I[IpoBOOUTH AMaroHanu
MHOT'OYTOJIbHUKOB. Hcnons3oBaTh TEPMHHOJIOTHIO, CBA3AHHYIO c
MHOIOyToJIbHUKaMH. KOHCTpyMpOBaTh aJrOpUTM BOCHPOU3BEACHMSI PUCYHKOB,
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MIOCTPOEHHBIX W3 MHOTOYTOJIBHHMKOB, CTPOUTh IO aJITOPUTMY, OCYIIECTBIATH
CaMOKOHTpPOJIb, TIPOBEPSAsS COOTBETCTBUE IOJYYCHHOTO H300PAXKEHUS 3aJaHHOMY
PHUCYHKY. BBIUHCIIATE IEpUMETPHl MHOTOYTOJIEHUKOB

64
YPOK

O0o01enue u
cHCTeMaTH3amus 3HaHUH
o TeMe «YTIBI U
MHOTOTPaHHUKI.

MopnenupoBath MHOTOYTOJBHUKH, UCHOJIB3ys Oymary, TMpOBOJIOKY U T. 1.,
n300pakaTb Ha HENIWHOBAHHOM H KileT4aTtoil Oymare. PacmosHaBaTh mpsMbie,
OCTpBIC, TYIBIE YIIIBI MHOTOYTOJBHHUKOB. M3MepATh ATUHBI CTOPOH W BEITHYUHBI
YIJIOB MHOTOYTOJIBHUKOB. Nzobpaxars MHOTOYTOJIbHUKHU. Pasz0uBath
MHOTOYTOJIBHUK M COCTaBIISITh MHOTOYTOJBHUK U3 33JaHHBIX MHOTOYTOJBHHUKOB.
OnpenensTe 4UCIO IUaroHaleli MHOTOYTOJNbHUKA. Mcmonp30BaTh TEPMHUHOIIOTHIO,
CBS3aHHYIO C MHOTOYTOJBHUKaMHU. KOHCTpyHpOBaTh anropuTM BOCIPOU3BENEHUS
PUCYHKOB, MMOCTPOCHHBIX us3 MHOI'OYT'OJIbHUKOB, CTPOUTH 1o AJIITOpUTMY,
OCYIIECTBISTH CAMOKOHTPOJIb, MTPOBEPSISi COOTBETCTBHE MOIyYEHHOTO N300pakeHUs
3aIaHHOMY PHCYHKY. BBIIBUTAaTh THIIOTE3BI O CBOWCTBaX MHOTOYTOJBHHKOB H
O6OCHOBI)IB21TB uX. Beraucnsate TNEPUMETPLI MHOI'OYT'OJILHUKOB

13 Hepens

I'naBa 6. Jlentumocts ynces (15 ypokos)

65-66
YPOK

6.1. lenutenu u KpaTHbIE

DopMyTUPOBATE ONpEICNCHUST TOHATHA  «JICIHUTENB» W «KpaTHOE» YHWCIA,
ynoTpeOnasITh WX B peud. HaxomuTh JemuTend W KpaTHbIC JAaHHBIX YHCE,
HauOONBIIUI OOIIMH JENWTEIh M HaWMEHbIIee OOINee KpaTHOE JBYX YHCEI,
WCIIOJIBb30BaTh COOTBETCTBYIOIIME OO0O3HAYCHMS. AHATU3UPOBATH PSJIbl KPaTHBIX.
Peniath TeKCTOBBIC 33/1a4H, CBSI3aHHBIC C IGTUMOCTBIO YHCEI

13-14 nenens

67-69
YPOK

6.2. IIpocTeie U COCTaBHBIC
qucia

DOopMyNIMpPOBATh OINPEIEIICHUS IPOCTOTO U COCTABHOIO YMCIIA, UILIIOCTPUPOBATH UX
IpUMEpPAMH. BBINONHATE  pa3lIoKEHHE YUCIa HA  INPOCTHIE  MHOMKHTEIH.
Hcnonp30BaTh MaTeMaTHUYECKYH0 TEPMHUHOJIOTHIO JUISI OOBSCHEHHS, BEPHO WIIH
HEBEpHO yTBepxkAecHue. HaxonuTe mpocTble uMciaa C TOMOUIBIO — «perleTa
Oparocdena». BBISACHITH, SBISETCS M YUCIO COCTAaBHBIM. MCHOib30BaTh B XOJIE
penieHus 3a7a4 TaOIMIly MPOCThIX YHCEN

14 senens

70-71
YPOK

6.3. CBoiicTBa IETUMOCTH

DopMynTUpOBaTh CBOWCTBA JAEIMMOCTH CYMMBl M IIPOU3BEACHUS, PpacCyXIath,
oOparasce K COOTBETCTBYIOIINM (bopMynHpOBKaM. Koncrpyunposatsb
MaTeMaTUUECKHE YTBEPKACHUS C IOMOILBIO CBS3KH «ECIH..., TO...». Mcnonabp3oBaTh
TEPMUH «KOHTPIPUMEP», ONPOBEpraTh YTBEpXKIACHHE OOLIEro Xxapakrepa ¢
MTOMOIIBbIO KOHTPIPUMEpA.

14-15 venens

72-74
YPOK

6.4. Ilpu3HaK OeTMMOCTH

DopMynHpoBaTh MPU3HAKK METUMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9. IIpuBOAUTH
MPUMEPHI YHCeN, ASNAIMINXCSI U He NEIBIIMUXCS Ha KaKoe-TH00 M3 YKa3aHHBIX YHCEl,
JlaBaTh pa3BEPHYTHIC MOsACHEeHUA. KOHCTpynpoBaTh MaTeMaTUYECKUE YTBEPKICHUS C
MIOMOIIIBIO  CBSI3KH «ecnu..., TO...». [IpUMEHATh MpU3HAKK JEIUMOCTH B
paccyxJieHusx. J{oka3pIBaTh U OIPOBEPTaTh YTBEPKIACHHUS

15 menens

75-77

BrimonmsaaTs JCJICHUEC C OCTaTKOM IpHW PCIICHUMM TCKCTOBBIX 3aJad U
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YPOK

6.5. Jlenenue ¢ ocTaTKOM

UHTEPHPETUPOBaT, OTBET B COOTBETCTBUHM C TIOCTABICHHBIM  BOIIPOCOM.
KrnaccudummpoBath HaTypaJbHBIE YHICTIA TI0 OCTATKaM OT JIEIeHHUS

15-16 wenens

78 ypox

O0600meHne u
cHUCTeMaTH3aIus 3HAaHUH
1Mo Teme «JleauMocTh
qUCEI».

HpI/IMeHﬂTB IIOHATHA, CBsI3aHHBIC C JCINMOCTBIO HaTypaJbHBIX YUCCII.
Hcnonws30BaTh CBOMCTBA U MNpU3HAKKU JCJIUMOCTH. OHpOBCpI‘aTB C IIOMOIIbIO
KOHTPIIPUMEPOB YTBCPKACHUA O ACIIMMOCTH YUCECII. Pemiats 3amaun Ha JelIeHHE C
OCTaTKOM

16 nenens

79 ypox

Kontponbnas padora Ned
o Teme «JlenuMocTb
qHCem.

Haxomgute Bce nenurenu umcina. HaxomauTe KpaTHbIE 4YHCIia, 3alUCHIBATH PSIT
KpaTHbIX. Haxonauth HauMeHbIlIee oOIIee KpaTHOE JBYX 4YHceN. PackiansiBath
YUCIIO HA MPOCThIe MHOXKHUTENTH. OTIpenessaTh JeIMMOCTh YHCiIa Ha 2, Ha 3, Ha 5 ¥ Ha
9 ¢ HOMOIIBKD COOTBETCTBYIOIIMX MPH3HAKOB; HCIIOIH30BATh 3TH MPHU3HAKH IS
oTpeeieHHs ACTUMOCTH YKcia Ha 6 v Ha 15. BBINONHATE JelIEHUEe C 0OCTaTKOM B
XOJIc pCIICHUs CIOKETHBIX 3a7ad M JaBaTh COJACPKATCIBHYIO TPAKTOBKY
MOJTYYEHHOTO pe3ynbTara.

16 nenens

I'naBa 7. TpeyrojJbHuKH U YeTbIpexyrojbHukHu (10 ypokos).

80-81
YPOK

7.1. TpeyronbHUKHU U UX
BUJIBI.

Pacrnio3HaBaTh TPEyroJpHUKM Ha YepTeXKaX M PHUCYHKAX, HNPUBOIUTH NPHUMEPHI
aHaJIOTOB ATHUX (UTyp B OKpy’KarolieM Mupe. M300paxars TpeyrolbHUKU OT PYKU U
C HCIIOJIb30BaHMEM YEPTEXHBIX WHCTPYMEHTOB, HA HEIMHOBAHHOM M KIJIETYATOH
Oymare; MOIENUpPOBaTh, HCIOJB3ys Oymary, HNpoBOJoKy u T. I. HccinemoBaTh
CBOWCTBA TPEYrOJIbHUKOB MYTEM OKCIIEPHUMEHTa, HAOIOACHUS, W3MEpEeHus,
MOJIEJIMPOBAHMS, B TOM YHCJIE€ C HCIOJIH30BAHUEM KOMITBIOTEPHBIX IPOTPAMM.
W3mepsATh UIMHBI CTOPOH, BEJIMYMHBI YIJIOB TpeyroyibHukoB. Knaccuduimposath
TPEYroibHUKH 10 yIJiaM, 10 CTOpoHaMm. Pacno3HaBaTh paBHOOEIpEHHBIE U
PaBHOCTOPOHHHME TPEYTOJbHUKH. VICHOIh30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C
TpeyrojbHUKaMu. BblaBurate rumore3sl O  CBOWCTBaX  paBHOOEIPEHHBIX,
PaBHOCTOPOHHUX TPEYTOJIBHUKOB, OOOCHOBBIBaTh HX. OOBSICHATH Ha IpHUMEpax,
OmpoBeprarb € IIOMOINBIO KOHTPIPUMEPOB  YTBEPXKIAEHHS O  CBOWCTBAax
TPEeyroJbHUKOB. HaxoauTh mepuMeTp TpPEYroJbHUKOB, B TOM YHCIE BBIIOIHSASA
HeoOxonumble u3MepeHus. KoHCTpyHpoBaTh OpHAMEHTHI U ITapKeThl, H300paxkas Ux
OT PYKH, C TIOMOIIBI0 HHCTPYMEHTOB

16-17 nvenens

82-83
YPOK

7.2. IIpAMOYTOJIBHUKH.

Pacno3HaBaTh NpsSIMOYTOJIBHUKM Ha 4epTEXaxX U PUCYHKAX, NPUBOAMUTH IIPUMEPHI
AHAJIOTOB NPSMOYTOJBHUKOB B OKpysKarouieM mupe. GopMyIupoBaTh ONpeNEIeHUs
NpSAMOYTOJIbHUKA, KBajapara. I300paxkaTe OpPSAMOYrOJbHHKH OT PYKH Ha
HEIMHOBAaHHOW M  KJIETYaTOM Oymare, CTpPOWThb, WCIONB3ys  UYEpTENKHBIE
WHCTPYMEHTHI, 110 3aJaHHBIM JJIMHAM CTOPOH; MOJENHPOBaTh, HCIONBL3ys Oymary,
MIPOBOJIOKY U T. . HaxoquThs nepuMeTp npsMOYroJbHUKOB, B TOM YHCIIE BBITOJHASA
HeoOXOoauMble u3MepeHus. lccnemoBaTh CBOWCTBA TNPSMOYTONBHHUKOB ITyTEM
9KCIIEPUMEHTa, HAaOJIOAEHHUs, U3MEpeHus, MonaennpoBanni. CpaBHHUBATh CBOMCTBa

17 nenens
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KBaJpaTa W NPSIMOYTOJbHHKA OOIIEero Buja. BBIABUraTh THIIOTE3BI O CBOHCTBAax
MPSIMOYTONFHUKA, OOOCHOBBIBaTh WX. OOBIACHATH HA TPHUMEpax, OMPOBEPraTh C
MTOMOIIIBIO KOHTPIIPUMEPOB YTBEPKACHHS O CBOHCTBAX MPSIMOYTOJIHHUKOB

84-85
YPOK

7.3. PaBenctBo duryp

Pacnio3HaBath paBHBIE (QUIYpBI, TPOBEPATH PABEHCTBO (UTYpP HAJIOKCHHEM.
Nzobpaxate paBHbIe hurypsl. PazouBaTh Gurypbl Ha paBHBIE YacTH, CKJIAABIBAThH U3
paBHBIX YacTeil. OOOCHOBBIBAThL, OOBSACHATH HA MPUMEPaX, OIPOBEPTaTh C IIOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUA O paBeHCTBe Guryp. DopMyaupoBaTh NPU3HAKU
paBEHCTBA OTPE3KOB, YIJIOB, MPSIMOYTOJBLHUKOB, OKpYyKHOCTeW. KoHcTpyupoBath
OpPHAMEHTHI ¥ TIAPKETHI, N300paxkasi UX OT PYKH, C IIOMOIIBI0 HHCTPYMEHTOB.

17 wenens

86-87
YPOK

7.4. IInomans
MPSIMOYTOJILHHUKA.

Beluucnate miomanyd  KBaApaToB, HOPSIMOYTOJIBHUKOB IO  COOTBETCTBYIOIIMM
npaBwiaM U Qopmyrnam. MozaenupoBaTh (UIYphl 3aJlaHHOW IUIOMIAAH, (HUTYpPHI,
paBHbIE MO IUIOUIaAW. MoAenupoBaTh €OUHULBI U3MEPEHUs IUIomaau. BeipaxkaTs
OJTHY eAVHHULIEI H3MEPEHUS TUIOMAAN depe3 apyrue. BeioupaTs equHUIB N3MEPEHUs
IJIOMIAU B 3aBUCHMOCTH OT CHUTYallid. BBINONHITH MPAKTUKO-OPUECHTHUPOBAHHEIC
3aJlaHUs Ha HaXOXKJICHUE TUIoMaAeh. BEIUUCIATh Miomany Guryp, COCTaBICHHBIX U3
MPsIMOYTONFHUKOB. HaxoanuTs nmpubmmkéHHOE 3HaUYEeHUE TUIOManu (Guryp, pasouBas
WX Ha eJUHWYHBIC KBanmparbl. CpaBHWBaTh (GUTYpPH O IUIOMIANHA U TIEPUMETPY.
Pemate 3amaun Ha HaXOXKJICHHE TNEPUMETPOB H IUIOMIAACH KBagpaToB U
MPSIMOYTOJILHUKOB. BEIIENATh B YCIOBHM 3a/a4yll JaHHBIE, HEOOXOAWMEBIE s e
pelIeHus], CTPOUTh JIOTHYECKYIO LIEMOYKY PACCYKIEHUI, COMOCTABIATh MOIYYEHHbBIN
pe3yibTaT ¢ YCIOBHEM 3a/Ia4H.

18 menens

88-89
YpOK

O000611IEHNE U
CHUCTEMAaTH3alus 3HaHUI
1o TeMe « T peyrojpHUKY U
YETBIPEXYTOJIbHUKI.

Pacno3HaBaTh TpEyrosbHHKHM, IpPSAMOYIOJBHHKM Ha 4YepreXax W PUCYHKax,
OTIpeNeNIATh BHUJ TPEYTOJILHUKOB. M300paxkaTh TPEyroJbHUKH, NPSIMOYTOJBHUKH C
MIOMOIIIBI0 HMHCTPYMEHTOB W OT pykd. Haxomaute nepuMeTp TpeyrolbHHUKOB,
IPSAMOYTIOJIbHUKOB. BBIUMCIIATE IUIOIIAAN KBAJpPaTOB U NMPSIMOYTOJIbLHUKOB. PemaTts
3a/la4il Ha HaXOXJEHUE NMEPUMETPOB M IIIOMANEH KBaJpaTOB U MPSMOYTOJIbHHKOB.
HccnenoBatsk CBOMCTBA TPEYTrOJbHUKOB, MPSIMOYTOJIBHHKOB ITYyTEM 3KCIIEPUMEHTA,
HaOJIO/IEHNsI, M3MEPEHUs, MOJEIMPOBAaHMs, B TOM YHCIE C HCIOJb30BAaHHEM
KOMIIBIOTEPHBIX ~ IporpaMM. @DOpMynHpoBaTb  YTBEPKIEHUS O  CBOMCTBax
TPEYroJbHUKOB, IPSMOYTOJIbHUKOB, paBHbIX (uryp. O00CHOBBIBAaTh, OOBACHITH Ha
MIpUMEPAX, ONPOBEPraTh C MOMOLILI0 KOHTPIPUMEPOB YTBEPKIEHUS O CBOMCTBAX
TPEYroJILHUKOB, IPSIMOYTOJILHUKOB, paBHBIX ¢uryp. KoHCTpyHpoBaTh anroputm
BOCIIPOU3BEICHUS PUCYHKOB, IIOCTPOCHHBIX U3 TPEYIOJIbHUKOB, IPSMOYTOJILHUKOB,
CTPOUTH II0 AJIFOPUTMY, OCYILECTBIATH CAMOKOHTPOJIb, IIPOBEPSSl COOTBETCTBUE
MOJTy4YE€HHOTO M300pakeHHs 3aJlaHHOMY pUCYHKY. KOHCTpympoBaTh OpHaMEHTHI U
MapKEThI C IOMOIIBIO UHCTPYMEHTOB U OT PYKHU.

18 Henmens
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I'naBa 8. {po0u (18 ypokos)

90-91
YPOK

8.1. Jonu

MogenupoBate B Tpaduyeckoil, mpenMeTHoil ¢opme monum u apobu. Pemats
TEKCTOBBIE 33JJa4U C OIOPON Ha CMBICII TIOHSTHS TOJIN.

18-19 nenens

92-94
YPOK

8.2. Uro takoe npo0b

OnepupoBarh C MaTeMaTHYeCKUMH CHMBOJIAMH:  3allUCBIBaTh JAOJIM B BHIE
OOBIKHOBEHHOW Jpobu, uuTaTh nApodu. HaspiBaTeh 4YncCHIUTENs W 3HAMEHATENb
OOBIKHOBEHHOU ApOOH, OOBIICHATH MX COAEPXKATEIbHBIA cMbIcH. OTMeuaTh JpoOu
TOYKAaMH KOOPAWHATHOM IPSMOM, ONpenessiTh KOOPAUHATEl TOUEK, OTMEYEHHBIX Ha
KOOPIMHATHON mpsMOM. Pemiats TEKCTOBBIE 3aJaud C OMOPOM HAa CMBICI MOHSTHS
I[pO6I/I. HpI/IMeHSITI) I[pO6I/I AJId BBIpAXKCHUA CAWHUL HU3MCEPCHHUA [JIMHBI, MAacCChI,
BpEMEHH B 0oJiee KPYIHBIX AMHHULAX.

19 nenens

95-97
YPOK

8.3. OcHoBHOE CBOMCTBO
npobu

DopMynTupoBaTh OCHOBHOE CBOMCTBO IpOOM M 3alUCHIBaTh €r0 C HOMOLIbIO OYKB.
MonenupoBath B rpaduyeckoir (opMe W C TOMOIIBIO KOOPAMHATHOW MPsSMOU
OTHOILIEHWE paBeHCTBa JpoOeil. [IpuMeHSITH OCHOBHOE CBOHCTBO JApoOHM K
npeoOpazoBanuio ApoOed. HaxomuTe ommOKM MpH COKpalleHWH ApoOeilt win
NPUBEACHUM HMX K HOBOMY 3HAMEHATENI0O WU OOBACHATh HX. AHAIU3UPOBATH U
(hopMyJIUPOBaTh 3aKOHOMEPHOCTH, CBSI3aHHBIE C OOBIKHOBEHHBIMH JPOOSIMH.
[lpumeHsTh ApOOM M OCHOBHOE CBOMCTBO JpOOM TPH BBIPAKECHUH CIHHUI
M3MEpPEHHsI BEIMYHH B OoJiee KPYNHBIX eqMHULaxX. [I[puMeHsTh MpU3HAKK AETUMOCTH
JUTsL COKpatieHus pobei. Jloka3piBaTh BO3ZMOXHOCTh COKPAIICHHUs IpOOU ¢ Omopoit
Ha IPU3HAKH JEIMMOCTH.

19-20 nenens

98-99
YpOK

8.4. [lpuBenenue mpobeii k
o0ImieMy 3HaMeHAaTero

IIpuMeHATh paccMOTPEHHbIE AaNrOPUTMbI NPHUBENCHUS ApOOE K HauMEHbLIEMY
o0mieMy 3HaMEHATeN0; paclio3HaBaTh ClIyya, B KOTOPBIX MPHUMEHSETCS TOT HIH
WHOH M3 pa300paHHbBIX AJITOPUTMOB.

20 wenens

100-102
YpOK

8.5. CpaBHenue npobeit

MoenupoBath C IOMOIIBI KOOPIMHATHON MpPSIMONH OTHOIICHHS <«OOJbIIe» U
«MEHbIIe» NIl OOBIKHOBEHHBIX Apobeid. CpaBHUBATH IpOOW C paBHBIMUA 3HAMEHA-
teisimu. [IpuMeHsITh pa3nnvHple TPUEMBI CpaBHEHHS Jpo0ei ¢ pa3HBIMU 3HaMEHa-
TeNsIMU, BRIOWpass HanOoJiee MOIXOAIINN MPUEM B 3aBUCHMOCTH OT KOHKPETHOMH
cutyarui. HaxomuTh ciocoObl pelieHus 3a/1ad, CBSI3aHHBIX C YIOPSIJIOYMBAHUEM U
CpaBHEHHEM JIpoOeH.

20-21 wenens

103-104
YPOK

8.6. Harypanbnblie urcia u
npobu

MouenupoBath B rpaUuecKoi U MPeAMETHOM (popMe CyIeCTBOBAHUE YaCTHOIO IS
MOOBIX IBYX HaTypaJdbHBIX unced. OnepupoBaTh CHMBOJIBLHEIMU (DOpMaMu: 3aIUCHI-
BaTh PE3yJbTAT JICJICHHUS HATYPaJbHBIX YHCEN B BHJIE IPOOU, MPEACTABIATh HATY-
paJIbHBIE YKCiIa OOBIKHOBEHHBIMHU NpOOSIMH. PemaTh TEKCTOBBIE 3a7a4d, CBS3aHHEIC
C JIEJIEHWEM HaTypaJibHbIX YHCEJI, B TOM YHUCJIE 33JIa4d U3 peaIbHOM MPAaKTUKHU.

21 nenens

MojenupoBate B rpadu4eckoi, mnpeaMeTHOW GopMe TIOHSTHS M CBOMCTBA,
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105-106

O0001enue u

CBSI3aHHBIE C IOHSITHEM  OOBLIKHOBEHHOM HpO6I/I. 3anuceiBaTh M YUTaTh

21-22 wenens

YPOK CHUCTEMAaTH3aINS 3HAHII 00bIKHOBEeHHBIE poOn. COOTHOCHUTH APOOM M TOYKH Ha KOOPAWHATHOM IPSMOIL.
o teme «poou» [IpeoOpa3zoBeiBaTh ApoOM, CpaBHHBATH W YHOpsAOoYMBaTh HX. lIpoBoanTh
HECJIOKHBIE HCCIIEIOBAHMUs, CBSI3aHHBIE CO CBOWMCTBAMHU IPOOHBIX YHCEI, OMUPAsCH
Ha YMCJIOBBIE SKCIIEPUMEHTHI.
KontponbHas padora Ne 5 | Mcmonb30BaTh CMBICH TOHSATHS ApOOHW TIPH pelieHuH 3anad. M3oOpaxkaTs apobwu
107 o Teme «pobu. Tpey- TOYKaMH Ha KOOpAMHATHOH mpsmoil. [IpuBomuTh npoOu K HOBOMY 3HaMEHATEINIO, 22 nenens
YPOK TOJIBHUKHU 1 YeTBIPEX- cokpamath apoou. CpaBHuBaTh ApoOH. HaxoauTe muiomaab NOpsIMOYTOJBHHUKA,
YTOJNBHUAKI» HAXOAWThH MPHOMIMKEHHO TIIOMAAHN (GUTYP C TOMOMIBIO KBAAPATHON CETKH.
I'naBa 9. leiictBus ¢ Apoosimu (34 ypoka)
MogenupoBaTs CIOXKEHHE W BBIYMTAHHE IpoOEH € MOMOIIBI0 PHCYHKOB, CXEM.
108-112 | Ananu3 KOHTPOJIBHON DopMyTUPOBATh U 3aIMCHIBAThH C MOMOIIBI0 OYKB MpaBHiia CIOKEHUs U BRIUUTaHUs | 22-23 Hexemns
YPOK paboTHL pobeil ¢ OJMHAKOBBHIMU 3HAMEHATESIMH. BBIMONHATH CIIO)KEHWE W BBIYHTAHHE
9.1. Cnoxenue u JIpo0OeiH ¢ OTMHAKOBBIMHU M ¢ Pa3HBIMU 3HAMEHATEIISIMH, UCIIOJIB3YS HaBBIKU MTPeooOpa-
BBIUYUTaHUE Ipodei 30BaHusl qpoOeil. [IpuMeHSITh CBOICTBA CIIOKEHUS U pAllMOHATIM3alUU BBIYHCIIE-
Hull. PemaTh TeKCTOBBIE 33/1a4H, COIepIKaIiye ApoOHbIEe TaHHEIE
113-115 OOBSICHATH TIPUEM BBIACIEHUS IEJIOM YacTH M3 HENpaBWIBHON ApoOH, MpeacTaB-
YPOK 9.2. CmemanHbIe ApoOH JICHUSI CMEIIAHHOW JPOOH B BHUJE HEMPABWUIBHON W BBINOJIHATH COOTBETCTBYIOIIME 23 Henensd
3ammicu
116-120 | 9.3. CnoxxeHue u BrIMONHATH ClO)KeHWE W BHIUMTAHHE CMEIIaHHBIX NpoOeil. KoMMeHTHpoBaTh X01
YPOK BBIYATAaHUE CMEITaHHBIX BbIUMCIIEeHHA. VIcronp3oBaTh TPUEMBI  MPOBEPKH  pe3ysbTaTa  BBIYMCIICHUS. 24 nenens
npobeit HcenenoBars YMCIOBbIE 3aKOHOMEPHOCTH
DopMyITUpOBaTh W 3aMUCHIBATH C MOMOIIbIO OYKB MPAaBUJIO YMHOXKEHHS JAPOOCH.
121-125 | 9.4. YMmHO)eHHE Apobeit BeimonHaTe yMHOXeHHE Opo0eil, yMHOXKEHHE ApOoOM Ha HATypaJbHOE YMCIO M Ha 25 Henens
YpOK CMEIIaHHYI0 JIpOOb. BBIUUCIATH 3HAYCHUS YHCIOBBIX BBIP@KEHUH, CONEpKalINX
JIpoOHW; TIPUMEHSTh CBOMCTBA YMHOXCHHUS JJISl PAIMOHAIHM3ALWU  BBIYHCICHHH.
[IpoBoNTE HECTIOXKHBIE UCCIIEIOBAHNS, CBS3aHHbBIE CO CBOMCTBAMH JIPOOHBIX YHCEIL,
OMHpPasiCh Ha YHUCIOBBIE DKCIIEPUMEHTHI. PemaTh TEeKCTOBBIE 3aladu, CONEpIKaIine
JIpOOHBIE JIAaHHBIE, OCYIIECTRIATH CAMOKOHTPOJIb, IPOBEPSISl OTBET HA COOTBETCTBUE
YCIIOBHIO
DopMynTupoBaTh M 3aMUCHIBATH C MOMOLIBIO OYKB CBOHCTBO B3aWMHO OOpaTHBIX
126-130 | 9.5. [lenenue apobeit JIpo0eit, mpaBmiIo JeseHus ApoOeii. BoImonHATh AeieHue apooeid, AejicHre 1po0u Ha 26 Henens
YPOK HaTypaJibHOE YKMCJIO U HA00OPOT, IeIeHHe APOoOH Ha CMEIIaHHYO Ipo0h U HA00OPOT.

Ucnonb3oBaTh npuéMBI MPOBEPKHU pPe3yJbTaTa BHIYMCICHUSA. BBIMOMHATH pa3HbIe
JNEUCTBUS C JpOOSIMH TIPH BBIYHCICHUHM 3HAYCHHS BBIPAXKEHUS, COJEPIKAIIETO
HECKOJILKO JTeWCTBHMA. Permath TEKCTOBBIE 3a/ayuu, COAEp Kalire APOOHBIC NTaHHEIE,
HWHTEPIIPETUPOBATH OTBET 33J]1a4M B COOTBETCTBUU C MTOCTABJIEHHBIM BOIIPOCOM
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MOI[GJ'II/IpOBaTI) yCJi0BU€ TEKCTOBOM 3aga4y C MOMOLIbIO PUCYHKA, CTPOUTL JIOTHYCC-

131-135 | 9.6. HaxoxmeHue yactu KYIO IICTIOYKY pacCyKJACHUH. YCTaHaBIMBATh COOTBETCTBHE MEXKIY MareMaTHJec- 27 uenens
YPOK LEJIOTO U 1IEJI0T0 10 €ro KHM BBIP2)KCHHEM W €r0 TEKCTOBBIM ONMHCaHWEM. PemaTh 3aauM Ha HaXOXICHUE
4acTu YacTH LEJIOT0 U LEJIOTO 10 €r0 YacTH, OMHUPAsCh HA CMBICI MMOHATHUS ApoOH ITuO0 Ha
00 TPHEM: YMHOKEHUE WITH JIETICHHUE Ha COOTBETCTBYIOIIYIO IPOOB.
Bocmpon3BomuTh paccMOTpeHHBIE CHOCOOBI paccykaeHuid. OcyImecTBISATh CaMo-
KOHTPOJIb, IPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBHIO
136-138 | 9.7. 3agaun Ha Pemate 3amaun Ha coBMecTHYIO paboTy. Mcmonb3oBaTh mMpuéM pellieHHs 3aJad Ha
YPOK COBMECTHYIO paboTy COBMECTHYIO paboTy I pelIeHus 3a/1a4d Ha ABIbKeHne. Pacro3HaBarh 3amadu, A 28 Henmens
penreHyst KOTOPBIX MPUMEHNUM MPUEM PEeIIeHHMs 3a1a4 Ha COBMECTHYIO paboTy
O60011enue u cucrema- BbIUuCHATh 3HAYEHUWS] YHCIOBBIX BBIPAKEHHH, coiepkKammx ApoOu. IIpumeHsTH
139-140 | Tu3anus 3HAHWIA TTO TeMe CBOiicTBa apu(METHIEeCKUX NEHCTBUM AJIS pallMOHAIM3AIMKA BRIYUCICHUH. Permarp 28 Henens
YPOK «MHOTOTrpaHHUKI TEKCTOBBIE 3aJa4yd, CoOAep)Kalmue JpoOHBIe aHHbIC. Vcronp30BaTh MPHEMBI
peleHns 3a1a4 Ha HaX0XKJICHHUE YaCTH IIeJI0T0 M LEJIOTo MO ero YacTH
Konrtponbhas padota Ne 6 | Bemonssate apudmernueckne NeHCTBUS ¢ OOBIKHOBEHHBIMH APOOSMH. Burumciars
141 ypox | mo teme «JleiicTBus C 3HAYEHUS YHUCIIOBBIX BRIPAKEHUH, COepKaIX IPOOHbBIE Yncia. PemaTs TeKCTOBbIe 29 Henens
IPOOSIMI» 3a7a4d, coAeprkaie 1poOHbIe JaHHbBIe. Vcromp30BaTh MpUEMBI pelIeHus 3a1ad Ha
HaXO0’KIEHUE YacTH LIEJIOr0 U IEJIO0T0 1O €ro YacTH.
I'naBa 10. Muororpannuku (10 ypokos)
Pacrio3HaBate Ha uepTekax, PHCYHKaX, B OKPYKAlOIIEeM MHpPE MHOTOTPAHHHKH.
142-143 | AHanu3 KOHTPOJBHOMN UnrtaTe TPOEKIMOHHBIE W300paXeHHS MPOCTPAHCTBEHHBIX TEJI: pPAaclo3HABaTh 29 Henens
YpOK paboThI. BUJMMBbIE M HEBUJIWMBbIE pEOpa, rpaHu, BepIIMHBL. KomupoBaTh MHOTOTPaHHHKH,
10. 1. 'eomeTpuueckne n300pakEHHBIE Ha KJIETYaTOW Oymare, OCYIIECTBISATH CAMOKOHTPOIb, IMPOBEPS
Tella U MX N300pakeHne COOTBETCTBHE  IIOJYYEHHOTO  W300pakeHMs  3aJaHHOMy.  MopenupoBarth
MHOTOTPaHHUKH, MUCTONB3Ysl OyMary, TUIACTHJIMH, MPOBOJIOKY | T. 1. MccnemoBath
CBOWCTBA MHOTOTPaHHUKOB, HCIIONB3Yysl JKCIIEPUMEHT, HAOIIOJCHUE, H3MEpEHHE,
MozenupoBanue. ONUCHIBaTh MX CBOWCTBA, HCIIONB3YsSd COOTBETCTBYIOLIYIO
TepMuHOJOTHIO. CpaBHMBaTh MHOTOTPAaHHMKM TI0 YUCIYy U B3aHMHOMY
PacrojIoKeHHIO rpaHel, poep, BepIIuH
PacriozHaBaTh Ha 4epTexax, PUCYHKax, B OKPYKalOLIeM MHpE MapajuieNielues 1
nupamuny. HaspiBate mupamuipl. KommpoBaTh mapajuienenune/bl U MHpaMHIbL, 29 Henens
144-145 | 10.2. ITapamtenenumes M300pak€HHBIE Ha KJIETYAaTOM OyMare, OCYIIECTBIISITH CaAaMOKOHTpOJIb, MPOBEPSs
YpOK COOTBETCTBHE TIOJIYUYSHHOTO M300paXKeHHs 3alaHHOMY. MOJIEMpPOBaTh, HCIONB3Ys

Oymary, MIacTWIMH, MPOBOJOKY M T. A. OmpenensTs B3aMMHOE PacIOOKEHUE
rpaHeir,  pé&odep, BEpIIMH  MapajjieNenuIesa. Haxogute  u3MepeHus
napajuienenunena. HMccnepoBark CBOMCTBAa —NapajuleNienunena W IOUPAMUIBI,
WCTIONIB3Ysl HKCIEPHUMEHT, HaOJIIOJeHne, U3MepeHne, MojenupoBanue. OnuchBaTh
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WX CBOMCTBA, HCIIOJNB3Yys] COOTBETCTBYIOIIYID TEPMUHOJIOTHIO. DOpMYyIHPOBATH
YTBEpXKACHHS O CBOWCTBaX MapajUielienunena, MUPaMHAIBL,  ONPOBEPraTh
YTBEPKJICHUS C TOMOIIBI0O KOHTPIIPUMEPOB

146-147
YPOK

10.3. O0BéM
napajuieenumneaa

MogenupoBats mapajuleNenunepl U3 eIWHUYHBIX KyOOB, MOJCYHUTHIBATH YHCIIO
KyOoB. BBUHCIATE O0BEMBI MapaiuieNenuneoB, KyOOB IO COOTBETCTBYIOIIUM
npaBwiIaM u Gopmynam. MoaenupoBaTh €JHHUIBI H3MepeHus o0béMa. Bripaxarh
OJIHM €JUHHUIBI n3MepeHns o0béMa uepes npyrue. BeiOuparh eAMHUIBI H3MEPECHUS
00béMa B 3aBHCHMOCTH OT CUTyallMd. BBINOIHATH MpPaKTUKO-OPHEHTHPOBAHHBIC
3a/laHusl Ha HaXOXIeHHe 00BEMOB OOBEKTOB, MMEIOIMNX (OpMy MapasuIesennIieaa.
Pemare 3amaun Ha HaxoX1eHHE 00BEMOB MapaUIeNenuIe[0B. Beraucniars 00bEMbI
MHOTOTPaHHUKOB, COCTABJICHHBIX M3 MapajlICJICIHUICIOB

30 mexens

148-150
YPOK

10.4. TIupamua

PacriosHaBath pa3BEPTKM KyOa, Napauenenurena, nupamuasl. M3o0paxartb
pa3BEPTKHU KyOa Ha KieT4aroi Oymare. MonennpoBaTh mapaielienunes, MupaMuIy
u3 paseéprok. HcciaemoBarh pa3BEPTKH Ky0a, OCOOCHHOCTH PaCIOJIOKCHUS
OTHENBHBIX €€ 4YacTed, HCIOJb3ysl OSKCICPUMEHT, HaOIIIOJIcHUE, H3MEpPCHHE,
MozenupoBanue. ONKUCHIBATH X CBOMCTBA

30 menens

151
YPOK

O0001Ienre U cucTEMA-
TH3aIMs 3HAHUM 110 TEME
«MHOrorpaHHUKM»

Pacno3sHaBaTh Ha 4YepTekax, PUCYHKAaX, B OKPYXKAlOIIEM MHpPE MHOIOTPAHHUKH.
Beinenars BuauMbie W HeBHIMMEBIC rpaHu, péopa. M300paxaTs MX Ha KJIETYATON
Oymare, MOAEIMpOBaTh, HCHOJB3Yys Oymary, IUIACTHIIMH, IMPOBOJOKY W T. .
XapakTepH30BaTh B3aUMHOE PACIHOJIOKEHUE W YUCIO 3JIEMEHTOB MHOTOTPaHHHKOB
no ux uzobpaxenuto. VccinenoBaTh MHOTOTPAHHHUKH, WCIIONB3YS JKCIIEPUMEHT,
HaOJII0/ICHUE, U3MEpeHHe, MojeaupoBaHue. ONMUCHIBaTh UX CBOWCTBA. BBIUMCIATH
00BEMBI ITapaJlIesIeIUIeI0B, UCIIOIb30BaTh €AMHUIBI U3MepeHus: o0béma. Perrath
33241 Ha HaXOXJIeHHe 00bEMOB NapalieIeUIeIOB

31 menens

I'napa 11. Tadauns! u Auarpammsl (9 ypokosn)

152-154
YpOK

11.1. Yrenue u
COCTaBJICHUE TAOIHI]

3HAKOMUTBCS C Pa3IMYHBIMHM BHUJAMU TaOIUIl. AHAIM3UPOBATH TOTOBBIC TAOJIMIIEI,
W3BIIEKaTh W3 HUX HH(OPMAIUIO; CPaBHHUBATh MEXJY COOOW IIpe/ICTaBICHHBIC B
Ta0JIMIaX JaHHBIE U3 PeajbHON MPAKTUKHU; BBHITOIHATH BRIYHCICHUS MO0 TaOIMIHBIM
JTAHHBIM. 3aIOJIHATH MPOCTHIE TAOIUIIEI, CICAYST MHCTPYKIIHH

31 »enens

155-156
YPOK

11.2. Inarpammsl

3HAKOMUTHCS C TaKUMH BHJAMH JUarpaMM, Kak CTOJIOYAaThle W KpPYrOBBIS
JIuarpaMmbl. AHaTU3UpOBaTh TOTOBBIC JHArPaMMBI;, CPaBHHBATH MEXIy COOOM
MIpE/ICTaBICHHBIE HA TUarpaMMax JJaHHBIE, XapaKTePHU3YIOIIUEe HEKOTOPOE peajbHOoe
SIBJICHHUE WJIH TPOTIECC, BRIMOITHATH BEIYUCICHUS 110 JaHHBIM quarpaMmbl. CTpOUTH B
HECJIOXKHBIX CIIyYasiX MPOCThIE CTOJIOUYATHIE TUArPaMMBL, CIIEAys 00pa3ily

31-32 uenens

157-159
YPOK

11.3. Ompoc
00IIIECTBEHHOTO MHEHUS

3HAKOMHUTBLCS C npumMepamMmu OIpoca O6I]_[eCTBeHH01"O MHCHUA H HpOCTeﬁMHMH
crnocodamu NpEaACTaBJICHUA JaHHBIX. HpOBOJII/ITL HCECJIOKHBIC HCCIICAOBAaHUA
OGIIICCTBCHHOI‘O MHCHUA, CBA3aHHBIC C JKMU3HBIO IIKOJIbI, BHCINKOJIbHBIMHU 3aHATUAMU

32 menens
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U YBJICYCHHUSIMH OIHOKIACCHUKOB: (DOPMYJIIMPOBATH BOIPOCHI, BEHINOJIHITE COOP
WH()OPMAITHH, IPEACTABIATH €€ B BHJIC TAOJHIIBI M CTOIOYATOM THArpaMMBbI

O0600611IEHNE U

160 cucTeMaTr3alys 3HaHUH AHanuM3upoBaTh JaHHBIE ONMPOCOB OOIIECTBEHHOTO MHEHHS, MPEICTABICHHBIE B 32 nenens
YPOK 1o Teme «Tabnuiel u TabJIMIax U Ha AUarpaMMax, CTpOUTh CTOI0YAThIE JUarpaMMbl
JHarpaMmbl»
IloBTOopenne (10 ypokoB)
MogenupoBats B Tpaduyeckoii, mpeaMeTHON (opMe MOHSATHS U CBOMCTBA, CBS3aH-
161 [ToBTOpEHME TTO TEME: HbIC ¢ TIOHATHEM OOBIKHOBEHHOH NIpoOW (B TOM YHCJIE ¢ TTOMOIILIO KOMITHIOTEPA). 33 menens
YPOK «pobm» 3anuchBaTh W YUTATh OOBIKHOBEHHBIE IpoOum. COOTHOCUTH IpoOW W TOYKH Ha
KoopauHaTtHOU mpsiMoii. [IpeoOpa3oBeiBaTh ApOOH, CpPaBHUBATh M YHOPSJOYHBATH
ux. [IpoBOOUTH HECIOXHBIE WCCIENOBAHUS, CBSI3aHHBIE CO CBOWCTBAMH JPOOHBIX
YHCeN ,0UPAsCh HA YUCIIOBbIE IKCIEPUMEHTHI
BbIuucnaTh 3HAUEHUs] YMCIOBBIX BBIPAKCHHH, coiepkammx ApoOu. llpumeHsTs
162 [ToBTOpenue no Teme: CBOWCTBa apu(METHIECKUX ACHCTBHN IS palOHATM3alUN BBIUKCIIEHHH. Penrath 33 Henens
YPOK «JlercTBHS ¢ IpOOSIMI TEKCTOBBIE 3aJauu, COAEprKaliue ApoOHbIe AaHHbIE. Mcnonap3oBaTh NpUEMBI perie-
HUI 3324 Ha HAXOXACHUE YaCTH LIEJIOTO U LEJIO0T0 MO €ro YacTH
PacrniozHnaBath Ha yepTexkax, pUCyHKaxX, B OKPY>KaroIleM MUPE MHOTOTPaHHHUKH.
163 [ToBTOpenue no Teme: Beinensarts BUIuMEIe U HEBUAMMBIE TpaHu, pEdpa. M300paxkaTh X Ha KJIETYATON 33 Henens
YpOK «MHOTOrpaHHUKN» Oymare, MOJIEINPOBATh, UCHOJB3Ysl OyMary, MIacTHINH, IPOBOJIOKY U JP.
XapakTepru3oBaTh B3aUMHOE PACIIONOXKEHUE U YHCIIO SIIEMEHTOB MHOTOIPAaHHUKOB
1o UX U300paxkeHuto. VccnenoBars MHOTOTPaHHHUKH, UCTIONB3YS IKCIIEPUMEHT,
HaOJroeHne, U3MEpPeHne, MoieiupoBanye. Vcronb30BaTh KOMIBIOTEPHOE
MOJIEJIMPOBAHNE U IKCIIEPUMEHT U1l U3YUECHUS CBOMCTB MPOCTPAHCTBEHHBIX TEII.
OnuceiBaTh UX CBOMCTBA. BhIunciaTh 00bEMBI TapaJICIICTUIICIOB, HCII0JIb30BATh
€JIMHMIIBI M3MepeHus 00bEMOB. Pelath 3a/1aun Ha HaXOXKACHUE 00BEMOB
napajiesenuIe10B
[loBTOpenue no reme I'pynnupoBaTh ciaraemple B CyMME W MHOXKMTENIM B HPOM3BENCHHU. PacKphiBaTh
164 ypox | ««lcrons30BaHnE CBOMCTB | CKOOKH B TPOM3BENIEHMH W BBIHOCHUTH B CyMMeE OOIIMI MHOXHTENb 3a CKOOKH. 33 Henens
JeUCTBUM pH [TpumensaTs pa3zHooOpa3Hble MPHUEMBI PAMOHATU3AINN BBIUYMCICHUH, 3allMCHIBas
BBIYUCIICHUAX»Y COOTBETCTBYIOIIYIO IENIOYKY paBeHCTB. PemiaTh 3agaun Ha 4yacTu, Ha ypaBHEHHE
165 ypokx | KontponbHas padora Ne 7 | OTMeuaTh ApoOHBIE YHCIAa TOYKAMH KOOPAWMHATHOW Tmipsimoi. CpaBHUBAThL M 33 Henens
«[loBTOpeHue Marepuana VIOPSJI0YHBATh JIPOOHBIC YWCNA. BBIYHCIATH 3HAUSHHS YHCIOBBIX BBIPAKEHUH,
Kypca 5 ximacca.» colepKalluX HaTypajlbHble uucia u JOpoOu. Pemares TekcroBble 3a1auu,
coJepKalye ApoOHbIe JaHHBIE.
CpaBHUBaTh ¥ YIODPSJIOYMBATH HATypalbHble 4YKCIa, OOBIKHOBEHHBIE J[POOH.
166-170 | Ananu3 UTOroBOM OKpyrisiTh HaTypasJbHblEe 4ucia. BBMUCIATh 3HAUYEHUs] YHCIOBBIX BBIPAXKEHHH, 34 nenens
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YPOK

KOHTPOJILHOH paboThI
Hrtorosoe nmoBTOpEHUE.

COJICpKaIlMX HATypajdbHbIE 4YHMCIa W JPOOM, HAXOAWTh KBaJpaT M KyO wYuCIa.
[IpuMmeHsATs pa3HOOOpa3HbIC NPHEMBI pPANMOHAIHM3AIIMN BBIYUCICHUH. Pemarh
3alayd, CBSI3aHHBIE C JEIMMOCTBIO uuWcel. Pematb TEKCTOBBIE —3aJadyu
apu(QMETUIECKUM CITOCOOOM Ha Pa3HOOOpa3HbIC 3aBUCUMOCTH MEKAY BEIMYHMHAMU.
Hcnonp30BaTh IpUEMBI pelIeHHs 3a/1ad Ha HaXOXKIEHHE YacTH IIEJIOTO, IeJIOT0 10
ero 4Jactu. BrelpaxaTh OIHW €IWHUIBI W3MEpeHus depe3 apyrue. M3oOpaxars c
HCIIOJIb30BAaHUEM UYEPTEKHBIX HMHCTPYMEHTOB Ha HEJIMHOBAHHOW U KJIETUATOM
OyMare OTpe3KH, JIOMaHbIC, YIJIbl, OKPYXXKHOCTH, MHOTOYTOJILHUKHA (B TOM YHUCIIE,
TPEYTONBHUKH W  TPSAMOYTOJIBHHKH), MHOTOIpDaHHUKH (B TOM  YHCIE,
napauienenurnes u nupamuay). OnuceiBath (QUIYpbl U UX CBOICTBA, NPUMEHSTH
CBOMCTBa IIpu pCUICHUU 3aaay. YurtaTth IMPOCKIMOHHBIC YEPTCIKU MHOI'OT'PAHHUKOB.
Pacnio3HaBath pa3BEépTiu Ky0a u mapasurenenumena. M3MepsaTs 1 CpaBHUBATH JITUHBI
OTPE3KOB, BENWYMHBI yrioB. HaxoawuTe mepUMeTpsl MHOTOYTOJEHUKOB, ILIOMIAIN
NPSIMOYTOJILHUKOB, OOBEMBI MapajuieNienunesoB. BrelpakaTs OJHU  EAMHUIIBI
M3MEpeHHs JUIHH, TUIomaaen, 00bEMOB depes3 Ipyrue

6 KJIACC
(5 gacoB B Henenmo, 170 ypokoB 3a y4eOHBIN TOM)

Homepa
YPOKOB

HaumenoBanue pa3jienoB u
TeM

XapaKTepuCTHKa OCHOBHBIX BHJIOB JICSITEIBHOCTH YUECHHKA
(Ha ypoBHE y4eOHBIX JIEHCTBHIA) IO TEME

IInanoBeie
CPOKH
MTPOXO0XKICHUS

CkoppekTtupo-
BaHHbBIE CPOKU
POXO0XKJICHUS

I'nasa 1. lpo6u u npouents! (18 ypokos)

1-2
YpOK

1.1. Yto MBI 3HAEM O
Ipo0six

MogenupoBats B TpaduuecKod U TpeAMETHOH ¢opMe OOBIKHOBEHHBIE IpoOwH,
cBoiicTBa npoOeil (B TOM uucie C TIOMOIIbI0 Kommblotepa). CpaBHHBaTh W
YIOPAI0YNBaTh OOBIKHOBEHHBIE APOOH, IPUMEHSTH Pa3JInuHble IPUEMBI CPAaBHEHHS.
BeimonusaTe cokpamienue apoOeil. COOTHOCHTH JpOOHBIE 4YHCIA C TOYKAMH
KOOPAMHATHOM NpsAMON. IIpoBOANTE YMCIOBBIE SKCIIEPUMEHTBI, HA UX OCHOBE JI€aTh
BBIBOJIBI, OOBSICHATH HX.

1 Henmens

YpPOK

1.2. Berunciaenus ¢
JIpOOsSMHU

q)OpMYJ'H/IpOBaTB 1 NPUMCHATH IIpaBUJia BBIIIOJIHCHUSA apI/I(l)MeTI/I"IeCKI/IX ,I[eﬁCTBHﬁ C
)Ip06$IMI/I, BBIIIOJIHATH BBIYHCICHUSA C J1p06HI)IMI/I HYHUCJIaMH. AHaHI/I3I/IpOBaTB
pas3in4HbI€ CHUTyallMHd, CBA3aHHLIC C IMPUMCHCHUEM 11p06el71, U TMPOBOAWUTH
HECJIOKHBIC PACCYXACHUA, IMPUBOAAIINC K OTBCTY Ha IMOCTAaBJIICHHLIC BOIIPOCHL.
Pemate 3aJa4M, BKIIOYArOIIKUe ,I[pO6I/I, COCTAaBJIATh IIJIaH PCHICHUSA 3a4aydu,
KOMMCHTHUPOBATHL CBOU )IefICTBPIﬂ.

1 Hemens

5-6
YPOK

1.3. «KMHOTr03Ta’KHEBIEY
Jpoow.

Hcnonp3oBaTh IpoOHYIO0 YepTy Kak 3HaK jAeieHus. [[puMeHsaTs pa3nudHble Crioco0b!
BBIYUCJICHHS 3HAYEeHUI TpOOHBIX BBIPAKEHUH, MPeoOpa3oBbIBAT «MHOTO3TAKHBIE»

1-2 wenens
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Jpoou.

PacrioznaBaTh ® pemath OCHOBHBIE 3a/1a4¥ Ha APOOH, MTPUMEHSTH Pa3HbIE CTIOCOOBI

7-9 1.4. OcHOBHBIC 3aJa4i HA | HAXOXKACHUS YacTH 4KCIa M YHMCa IO €ro 4YacTH, KOMMEHTHPOBAaTh CBOM JEHCTBUS. 2 Hepens
YPOK apo0wu. [lpuMeHAT, TONyYeHHBIC 3HAHUS B CUTYyalHUsIx U3 peaJbHOW JKU3HH.
AHanuM3upoBaTh U OCMBICIMBATE TEKCT 33/1a4H, MOJCIUPOBATh YCIOBHE C TOMOLIBLIO
CXEM M PHCYHKOB; CTPOUTHh JIOTHMUYECKYIO ILIETIOYKY pPAacCyKACHUI; BBIIOIHAT
CaMOKOHTPOJIb, POBEPSIsi OTBET HA COOTBETCTBUE YCIIOBUIO.
OOBACHSTD, YTO TAKOE MPOLIEHT, HCIIOJIB30BATh U MIOHUMATh CTaHAAPTHBIE OOOPOTHI
10-14 1.5. Uto Takoe MpOIICHT. pedr Cco CIIOBOM «IPOIICHT»; HAXOAUTh WH(OPMAIINIO, CBA3aHHYIO C TIPOIICHTaMH, B 2-3 Heaens
YPOK CMU. BrwpaxkaTe NpoueHTH B Apo0sx u ApoOuW B mporeHtax. MoaennpoBaTh
TIOHATHE MPOLEHTa B rpadudeckoi popme (B TOM YHCIIE C IIOMOIIBI0 KOMITBIOTEPA).
Pemate 3amaun Ha HaXOXKICHHWE HECKOJBKUX IPOLIEHTOB BEIUYUHBI; HNPUMEHATH
MOHATHE MPOLEHTA B MPAKTHUYECKUX CHUTyalUsX. AHaJIM3HPOBAaTh TEKCT 3a/auu,
MPOBOJUTH YHCIIOBBIE 3KCIIEPUMEHTHI, MOJEIUPOBATh YCIOBHE C TIOMOIIBIO CXEM U
PHCYHKOB
OOBACHATh, B KaKUX CIIy4yasX Ul TNPEICTAaBICHUS WHPOPMALUH HCIIOIb3YIOTCS
15-16 1.6. Cronbuatsie u cTonOUaThie TUArpaMMbl, a B KAKUX — KPYToBbIe. 3BieKkaTh W MHTEPIIPETUPOBATH 3-4 nepens
YPOK KpYT'OBbIE AHarpaMMEI WHQOPMAIIMI0 M3 TOTOBBIX JOHArpaMM, BBIOTHATH HECIOXKHBIE BBIYMCICHHUS IO
JaHHBIM, TIPEJCTaBICHHBIM Ha auarpamMMe. CTpPOMTh B HECIIOXKHBIX CITydasx
cTo04aThle W KPYroBble AMArpamMMbl MO JAHHBIM, NPEICTABICHHBIM B TAOIMYHON
¢dopme. [IpoBoIUTH UCCIEIOBAHUS MPOCTEHIINX COIUATBHBIX SIBICHHUN 110 TOTOBBIM
JrarpaMmmamM
CpaBHMBaTh W YHOPAJOYMBATH OOBIKHOBEHHbIE APOOM, NPHMEHSTH pa3IHYHbIE
17 ypoxk | O600wmenue u npuéMbl CpaBHEHMs. BBINONHATH cokpaieHue IpoOeil. BBIMOMHATE BBIYMCICHUS C 4 Henenst
cucTeMaTh3alys 3HaHUH JpOOHBIMU YHCIaMHu. Pemate 3aaun Ha HaXOXKJICHHUE YAaCTH YKCIA, YHCIA 110 €ro
o Teme «Jlpobu u YacTH, HAXO/IUTh, KAKYIO YacTh OJJHO YHCJIO COCTABISIET OT Apyroro. Pemars 3agaun
MPOLICHTHD) Ha MpOLEHTH. M3Biuekarb M HWHTEPNPETUPOBaTh HMHGOPMALMIO M3 T'OTOBBIX
JarpaMmm.
KontponsHas padora Ne 1 | CpaBHuBaTh 1poOH. BBIMONHITH BBHYUCICHHS C APOOHBIMA 4HCIaMU. Pemrath
18 ypok | mo teme «/Ipobu u 3aa4u Ha HaXOXKJCHHE YacTH YMCIIA, YHCIIA TI0 €r0 YacTH, HAXOAUTh, KaKyl0 4acTh 4 nenens
MPOLICHTHD) 0JIHO YHCJIO COCTABIISIET OT Apyroro. Pemare 3a1a4u Ha MPOLICHTHI.
I'nasa 2. [IpsiMble HA IJIOCKOCTH | B MpocTpaHcTBe (7 YPOKOB)
AHanmm3 KOHTPOJILHOU PacrniozHaBaTh ciy4an B3aMMHOTO pAaCHOJOXKEHHUS JBYX TMPSIMBIX, a TaKKe
19-20 paboTsI. BEpTUKAIbHBIC yribl. OnpeaessaTh yriibl, 00pa3oBaHHbIE OBYMS MEPECEKAIOLIMMUCS 4 nenens
YpOK 2.1. Ilepecexkaromuecs npsaMeiMu.  M300paxkaTh JBE€ TIepeceKarolMecsl IMpsMble, CTPOUTHh HNPSAMYIO,

HpsIMBIE.

NEPIEHANKYJISIPHYIO JAHHOM

Pacno3naBath CJIydand B3aMMHOI'O pacCIlOJIOKCHHA JIBYX HNPAMBIX HAa IJNIOCKOCTH U B
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21-22 2.2. [lapannenvHble MPOCTPAHCTBE, a TaKXKe MapajuieNibHble CTOPOHBI B MHOTOYTrobHUKaX. M300paxkars 5 Hepens
YPOK IpsSIMBIE. JBE IapajuIeNbHbIC MIPSIMbIE, CTPOUTH MPSAMYIO, NTApaJJIeIbHYI0 JaHHOH C TOMOIbI0
YepTEKHBIX MHCTPYMEHTOB. AHAIM3UPOBATh CIOCOO MOCTPOSHHS MapauIeIbHBIX
NPSMBIX, TIOIIATOBO 3aJaHHBI PUCYHKaMH, BBITIOIHATH MOCTPOCHUS; OCYIIECCTBIST
CaMOKOHTpPOJIb, IPOBEPSSi COOTBETCTBUE IIOIYYEHHOTO H300paKEHUs 3alaHHOMY.
DopMynTUpOBaTh YTBEPKACHUS O B3aUMHOM PACIIOJIOKEHUH JABYX IPSMBIX,
CBOWCTBAX MapauIENbHBIX MPSIMBIX
W3mepsTh paccTOsHIE MEXIY ABYMsI TOUKAMH, OT TOYKHU [0 MPSIMOM, MEXIY ABYMsI
23-24 2.3. Paccrosaue. MapaJuieTbHBIMA TIPSMBIMHA, OT TOYKH IO IUIOCKOCTH. CTpOWTH MapaiieIbHBIC 5 Hemensa
YPOK IpsSMBIE C 3aJaHHBIM PACCTOSIHUEM MEXKAYy HUMH, a TaKKe FeOMETPHUECKOE MECTO
TOUEK, 00JaarolIee onpeIeNEHHBIM CBOMCTBOM
O06o00menue u cucrematd- | OnpemensaTs  yriasl, o0Opa3oBaHHbIE JABYMsI IEPECEKAIOLUIMMUCS  MPSIMBIMHU.
25 ypok | 3amus 3HaHWIA IO TEME N3ob6paxath nBe mepeceKkaronmecs NpsiMble, CTPOUTH MPSIMYIO, IEPIICHIUKYISIPHYIO 5 Hepnens
«IIpsiMble Ha TUIOCKOCTU M | JTaHHOM, NapaJuIeJIbHYI0 JaHHOW C MOMOILBIO YEPTEKHBIX UHCTPYMEHTOB. 3MepsTh
B ITPOCTPAHCTBE paccTosHUE MEXIY JBYyMS TOYKAMH, OT TOYKH A0 TMPIMOH, MEXAy IBYMS
napasieJbHbIMHU MPSIMBIMHU, OT TOYKH JO INIOCKOCTH.
I'naBa 3. ecsituunblie qpodu (9 ypokon)
3anuchBaTh U UNTATh AecATUYHbIC Apo0u. [IpeacTaBisaTs necATHIHYIO IpoOb B BHIIE
26-27 3.1. ecsatuyHas 3anuch CYMMBI pa3psIHBIX cilaraeMblx. MOJENUpoBaTh JECITUYHBIE IPOOU PHCYHKAMHU. 6 Henens
YPOK npoOeit IlepexoanuTh OT HECATUYHBIX APOOEH K COOTBETCTBYIOIIUM OOBIKHOBEHHBIM CO
sHamenaressimu 10, 100, 1000 u T. a. 1 Hao6opoT. M300paxkars gecaTudHbie qpoOu
TOYKaMHU HA KOOPJAMHATHOM MIPSIMO
3.2. lecsatuunble qpoOu u | Vicrionb30BaTh AeCSTUYHBIE IpoOW Ul MEpexoaa OT OJHUX EOWHUL U3MEPEHHS K
28 ypok | MeTpuyecKas cUcTeMa Mep | APYIMM, OOBACHSATH 3HAUYEHUs] JECATUYHBIX IPHUCTaBOK, HCIOJb3YEMbIX JUIS 6 Henens
o0pa3oBaHHs Ha3BaHHUH €IMHMI] B METPUIECKOI cucTeMe Mep
DopMynupoBaTh MpHU3HAK OOPAaTUMOCTH OOBIKHOBEHHOW JpOOH B JICCATHUYHYIO,
29-30 3.3. [lepeBon MPUMEHATh €ro Ui pacno3HaBaHWA JApoOeHd, IS KOTOPBIX BO3MOXHa (WIH 6 Henens
YpOK OOBIKHOBEHHOH pOOH B HEBO3MOJXKHA) AeCATHYHas 3amuch. [IpeacTaBisTe OOBIKHOBEHHBIE IpoOKM B BHIE
JIECATUIHYIO JECSITUYHBIX. [IpUBOJUTH TMPUMEPHl DKBUBAICHTHBIX NPEACTABICHUH JPOOHBIX
YqHCe
PacrniozHaBath paBHblEe aAecsATHYHBIE ApoOH. OOBSICHATH Ha HpUMepax MNpUéM
31-32 3.4. CpaBHeHue CpaBHEHUS AECITHYHBIX apobeil. CpaBHUBATh W YIIOPSIOYHMBATH  JCCATHUHBIC 7 Henens
YPOK JECSTHYHBIX TPOOCH. npobu. CpaBHUBaTh OOBIKHOBCHHYIO U JIECATHUHYIO JIPOOH, BHIOMpPAs MOAXOIAIIYIO

(l)OpMy 3allMCu  JaHHBIX YHCCII. BrisaBnaTe 3aKOHOMCPHOCTb B IIOCTPOCHHUHU
IOCJICA0BAaTCIIbHOCTHU JACCATUYHBIX ;[p06e171. Pemate 3aga4n-ucCiIcaJ0BaHuA,
OCHOBAHHBIC HA MOHMMAaHWU MTOPAa3psAHOro IMpruHOHIIa Z[GC?ITPI‘IHOfI 3aIlliuCu JIpOGHBIX
YHUCCII
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3anuckeIBaTh JCCATUYHBIC I[p06I/I B BHJC OOBIKHOBEHHBIX I[p06el71 U OOBIKHOBEHHEIE

33 ypok | O6oOrienue u cuctemMat- | Apodu co 3HameHareirem 10, 100, 1000 u T.A. B BUae JCCATHYHBIX JpoOEH. 7 Henmens
3a1Ms 3HaHUH 10 TeMe Haxoguth koOpIuMHATBl TOYEK, OTMEUEHHBIX Ha KOOPAMHATHOW MPSMOM.
«ecsatuunsie npodu. [Ips- | [IpeacraBniare 0OBIKHOBEHHBIE IpPOOHM B BUAE ACCATHYHBIX (€CIH 3TO BO3MOXKHO).

MBIE Ha IUIOCKOCTH U B CpaBHMBaTh M YHOPSIOYMBATH ACCATHYHBIE APOOH, CPaBHUBATH OOBIKHOBEHHYIO

IIPOCTPAHCTBE IpoOb M NECATUYHYI0, HaxXOOUTh HaMMEHbILICE WIM HauOoJbllee YHCIO Cpelru
JpOOHBIX HYHCEN, MPEICTABICHHBIX OOBIKHOBEHHBIMH M JACCATHYHBIMH APOOSIMH.
CtpouTh mpsiMble, NEpeceKaroluecss IMOJ 3aJaHHBIM YIJIOM, HaXOAWTH YIJIBL,
o0pa3oBaHHbIE JBYMS II€pecEKaloIMMUCS NpsMbIMH. CTpouTs  HIpsAMYIO,
NapaJUIeNbHYI0 JAHHOM MPSIMOW, NPSMYIO, NEPHNEHAUKYJSPHYIO AAHHOW IPSMOM.
HaxoauTe paccTosiHME OT TOUKHU JO NPSIMOM.
3anuceIBaTh JACCATUYHBIE IPOOW B BHIIE OOBIKHOBEHHBIX MPOOEH M OOBIKHOBEHHBIS

34 ypok | KonrponpHas pabota Ne 2 | npobu co 3Hamenatemem 10, 100, 1000 m T.n. B BHIE IECATHYHBIX ApOOEii. 7 Henens
1o Teme «JlecsTH4HbIE Haxonute KkoOpauHAaTBl TOYEK, OTMEUYEHHBIX Ha KOOPAHMHATHOM IpPSMOM.
npo6wu. [psMele Ha mTOC- [IpencraBisaTe OOBIKHOBEHHBIC IPOOHM B BUJAE ACCATHYHBIX (€CITH TO BO3MOXKHO).

KOCTH U B ITPOCTPAHCTBE» CpaBHMBaTh M YHOPSIOYMBATH ACCATHYHBIE APOOH, CPAaBHUBATH OOBIKHOBEHHYIO
IpoOb M JIeCATUYHYI0, HAXOOUTh HaWMEHbIEe WIM HauOOJbIIee YHCIO Cpelu
JPOOHBIX YHCEN, TMPEJCTABICHHBIX OOBIKHOBEHHBIMH M JCCATHYHBIMH JPOOSMH.
CrpouTs mpsMble, NEpeceKaroluecs IMOJ 3aJaHHBIM YIJIOM, HaXOAWTh YTIIBI,
o0pa3oBaHHbIE JBYMSI II€peceKalolMMuUCS mpsMbIMH. CTpoWTh  TpsAMYIO,
NapaJUIEbHYI0 JAHHOM IPSIMOW, NPSMYI0, NEPHNEHAMUKYJSPHYIO AAHHOW IPSMOM.
HaxoauTts paccTosiHME OT TOYKU A0 NPSIMO.
I'nasa 4. leiicTBus ¢ necsiTu4HbIMU Apo0siMu (31 ypok)
KoHcTpynpoBaTh aJITOpUTMBI CIHOKEHHSI M BBIYWTAHMS JECATUYHBIX JApOOEH,
35-38 AHanu3 KOHTPOJIBHOMN WUTIOCTPUPOBATh UX MpHUMEPaMU. BBIYUCIATE CyMMBI M Pa3HOCTH JECATUYHBIX 7-8 Henens
YPOK paboThI apoOeit. BpIYHMCIATE 3HAYEHUS CYMM W Pa3HOCTEH, KOMIIOHEHTaMH KOTOPBIX
4.1. Cnoxenue u SBJSIFOTCS OOBIKHOBEHHAS! M JAECATHYHAs poOb, 00Cyxaast IpH 3TOM, Kakas dopma
BBIYUTAHHUE JECATUIHBIX MpEeJICTaBICHUs] YUCeNl BO3MOXXHA M OoJjiee IeliecooOpa3Ha. BhIMOIHATE OLEHKY U
npobeit MPUKUIKY CYMMBI  JIECSITHYHBIX  ApoOeil.  Pemate  TekCcTOBBIE — 3a1ayw,
NPEANoIaralofe CJI0KEHUE U BEIMUTAHUE ACCATHUHBIX Apo0eit
O6001enue 1 cucrema- BBIUUCIATE CYMMBI U Pa3HOCTH JECSTUYHBIX ApoOei. BEIUNCIATE 3HAUEHUS] CYMM U

39 ypok | TH3aIus 3HAHUII 10 TeMe pasHocTel, KOMITOHEHTaMH1 KOTOPBIX SIBJISTIOTCS] OOBIKHOBEHHAS U AECATUYIHAS 1POOb, 8 Henmens
«CnoxeHre 1 BBIUUTaHUEe | oOCyxzaas mpH 3TOM, Kakas (opma IMpeacTaBiIeHUs 4yHceld BO3MOXKHAa M Ooisee
JECATUYHBIX ApO0eii». nenecooOpasHa. PemaTh TEKCTOBBIE 3ajaud, NpPEANOJaralolide CIOKEHHE |
Tect Ne 5. BBIYUTAHNE ICCATUIHBIX APOOCH

Uccnenorarb 3aKOHOMEPHOCTh B M3MEHEHUM IMOJIOKEHUS 3aMSATON B JAECATUYHOMN
40-42 4.2. YMHOXXEHUE U Jpobu mpu ymHOXeHuu u jaeneHuu e€ Ha 10, 100, 1000 u 1. 1. PopMynnpoBath 8-9 nenens
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YPOK

JEJICHUE IEeCATUYHON
npobu Ha 10, 100, 1000

NpaBUiIia YMHOKEHUS W JelieHHus AecsaThyHoi apo6u Ha 10, 100, 1000 wu 1. 1.
[IpuMeHATs YMHOKEHHE U JelIEHUE JECATUIHON ApoOu Ha cremeHs yucna 10 mms
nepexosia OT OJHUX EIWHHL M3MEPEHHUsl K ApyruM. PemaTh 3amauu ¢ peanbHBIMHU
JIAHHBIMH, IPEJICTABJICHHBIMH B BUJE ACCATHYHBIX ApOOEH

43-44
YPOK

4.3. YMHOXEHHNE
JECATHYHBIX TPOOCH.

KoucTpynpoBats anropuTMpl YMHOXKEHHUS MECATHYHOW ApoOM HA JECATUIHYIO
IpoOb, HA HATYypaIbHOE YHUCIIO, WILTIOCTPHPOBATH MPHUMEPAMH COOTBETCTBYIOIIIHE
npaBwia. BBIUUCIATH NPOU3BEACHUE NCCATUYHBIX IPOOCH, IECATHYHOU APOOH U
HATYpaJIbHOTO  4YHCJa. BBIYUCIATH MPOU3BEJCHHE JICCATUYHON ApoOu U
0OBIKHOBEHHOM, BRIOMpAs MOAXOAMIYI0 (hopMy 3ammcu ApoOHBIX uucen. Bo3BoanTts
JNECATUYHYI JApoOb B KBaapaT W B KyO. BelYHMCnsaTh 3HAYEHHS YHCIOBBIX
BBIPDOKCHUM, COJCPXKAIIUX JCHCTBUSA CIIOKCHHS, BBIYHTAHUS W YMHOXCHHS
JECATUYHBIX Npo0eil. BBIMOMHATE MPUKUAKY W OICHKY PE3yIbTaTOB BBHIYMCICHHI.
Pemarp TexcTOBBIE 3amaun apudMeTHYecKHM crocoOoMm. Pemrate 3amauu Ha
HAX0XJICHUE YaCTH, BEIPAKCHHOM NECATHYHON APOOBIO, OT JAHHOUN BEJTUYUHBI

9 Henens

45-47
YPOK

4.3. YMHOXeHUE
JECATHYHBIX JIPOOei

KoHcTpynpoBaTh ajqropuTMbl YMHOXCHHUSI JECSITUYHOW JAPOOM HA JIECATUUHYIO
IpoOb, HAa HATypaJbHOE YHCIIO, WIIIOCTPUPOBATH IMIPUMEPAMH COOTBETCTBYIOIIUE
npaBuia. BbIYHMCIATE MPOW3BEACHUE NECATUUHBIX APOOEH, AeCATHUYHON ApoOH U
HATypalbHOTO 4YHcla. BBIUUCHATH TNPOU3BEACHUE JECATHYHON Jpodu U
0OBIKHOBEHHOM, BBIOMpAst MOAXOAMIYI0 (popMy 3ammcu ApoOHBIX yucen. Bo3Boanuts
JECATUYHYI0O JpoOb B KBaapaT M B KyO. BpMMCIATE 3HAUYEHUS YHCIOBBIX
BBIp@XEHHUH, COAEPIKALINX JEHCTBHUS CIIOKEHHUS, BBIUMTAHUS M yMHOXKEHUS
JIECATHUYHBIX Jpo0eil. BHIMOMHATh MPUKHUIKY M OIEHKY Pe3yJIbTaTOB BBIYMCICHHM.
Pemate TekcToBBIE 3amaun apupmerndeckuM crocoboM. Pemate 3amaum  Ha
HAX0XJICHUE YaCTH, BEIPAKCHHOM NECATUYHON APOOBIO, OT JaHHOUN BEJTUUUHBI

9-10 wenens

48-52
YPOK

4.4. JleneHne neCATHIHBIX
npobeit

OO0CyX/1aTh NPUHIUIHAIBLHOS OTIMYUE JISHCTBHS JCJICHHUS OT JIPYIHX JEHCTBHMA C
JECATHYHBIMUA JpoOsimu. OcBaWBaTh ANTOPUTMBI BBIYHCICHHHA B CIydasX, KOT/Ia
YaCTHOE BBIpaXaeTcs AECATUIHON ApoObt0. COMOCTABIATH Pa3IUYHBIE CIOCOOBI
MPEJICTABICHUsT OOBIKHOBEHHON JpOOM B BHJE JECATHUYHON. Periath TEKCTOBBIC
334l apUPMETHUECKUM CIOCOOOM, HMCIONB3Ysl Pa3jiHMuHbIe 3aBUCUMOCTH MEKIY
BEJIMYMHAMU; aHAJIM3UPOBATh U OCMBICIMBATh TEKCT 3aJa4d, CTPOUTH JIOTUYECKYIO
LIETIOYKY PAaCcCyXJICHUI; KPUTUUECKHU OLIEHUBATH MOJYUYEHHBIA OTBET, OCYLIECTBIIATH
CaMOKOHTPOJIb, TPOBEPSIE OTBET HA COOTBETCTBUE YCIOBUIO

10-11 venensa

53-56
YPOK

4.5. Jlenenue eCITUIHBIX
npobeii (poIoKeHne).

BbIuucnsaTs yacTHOE OT JeNICHHs Ha JeCATUYHYI0 ApoOb B 001IeM ciydae.
OcBauBath NprEMBI BEIYUCICHUS 3HAUESHUH APOOHBIX BBIPAKECHUN

11-12 wenens

57-59
YPOK

4.6. OxpyrieHue
JECATHYHBIX JIPOOei

OKpYTISTh NECSATUYHBIC IPOOU «II0 CMBICITY», BBIOMpasI JIydlliee U3 MPUOIMKESHUH C
HEJOCTAaTKOM M ¢ HM30BITKOM. POpMYJIHpPOBAaTh MPABUIO OKPYTJIEHHUS JECATUIHBIX
JpoOell, IpUMEHsATh ero Ha npakTtuke. OOBSCHATH, YeM OTJIMYACTCS OKPYIJICHHE

12 enens
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JACCATHYHBIX )1p06eﬁ oT OKpYIJICHUA HaTypaJbHBIX YHUCCII. Brruncaars
HpI/I6J'II/I)KéHHLIC YaCTHBIC, BBIPAXKCHHBIC NCCATUYHBIMU ,Z[pO6$IMI/I, B TOM 4YHCJIC IIpU
peliCHUN 3aJad MPAKTHYCCKOro XapakTepa. Brmmonsars NOPUKUAKY W OLCHKY
PE3YJIbTATOB ):[eI\/’ICTBI/II\/'I C JCCATUYHBIMUA I[pO6$lMI/I

60-63
YPOK

4.7. 3agaun Ha IBIKEHHUE.

Pemats TekcToBbIe 3amaun apu(pMETHUYECKAM CIIOCOOOM, HCIIONB3YS 3aBHCHMOCTD
MEXIy BeTWYMHAMH (CKOPOCTh, BpEMS H pPAcCTOSIHHE), AaHaTU3upOBaTh W
OCMBICJIMBAaTh ~ TEKCT  3aJadyd, TnepedopMyTUpOBaTh  yCIOBHE,  HM3BJICKATh
HEOOXOJUMYI0 HMH(POPMAILIMIO, MOJICIUPOBATh YCIOBHE C IOMOIIBID CXEM,
KPUTHYECKA OIICHWBATH IIOJIyY€HHBIH OTBET, OCYHIECTBISATH CAMOKOHTPOJb,
MIPOBEPsIsl OTBET HA COOTBETCTBHE YCIOBHIO

12-13 uenens

64 ypok

O06001IeHNE U cUCTEMa-
TH3aIUs 3HAaHUH 110 TeMe
«/leiicTBus ¢ necsaTuy-
HBIMH JIPOOSIMI

®dopmynupoBaTh MpaBWia JCUCTBUH C JECATHYHBIMU ApOOsSMHU. Bbuuciare
3HAYCHUS! YHMCIIOBBIX BBIPAKCHUH, COOTBETCTBYIOILUX IPOOU; MPUMEHITHh CBOMCTBA
apuQMeTHYecKuX JeHCTBHH JUIS paIlMOHANHM3AMKA BBEIYHACICHUNA. BBIMONIHATH
NPUKUAIKY W OLEHKY pPe3ydbTaTOB BBIYHMCICHUH. OKPYIISATh NECATUYHBIE TpoOH,
HaXOJUTh JCCATHYHBIE MPUOIIKEHHsSI OOBIKHOBEHHBIX JApoOei. PemiaTh TeKCTOBBIE
3a1a4n apuMETUIECKUM CIIOCOOOM, HUCHOIB3YS PAa3IUYHBIE 3aBUCHMOCTUH MEXKIY
BEIMYMHAMM: aHAJIM3UPOBATH M OCMBICIMBATH TEKCT 3a1aud, nepedopMyIrpoBaTh
YCIIOBHE, HW3BIEKaTh HEOOXOAUMYIO0 HH(POPMALUIO, MOJCIUPOBATH YCIOBHE C
MTOMOIIIBIO CXEM, PHCYHKOB, PEalbHBIX MPEIMETOB; CTPOUTH JIOTHYECKYIO IETIOUKY
paccy X IeHUH; KPUTHYECKH OLEHUBAaTh IIOJIyYEHHBIH OTBET, OCYILECTBIATH
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBHE YCIOBHIO

13 wenens

65 ypok

Konrtponbhas padora Ne 3
1o Teme «JIehcTBus ¢
JECATUIHBIME TPOOSIMIDY

DopMynHpoBaTh TMpaBujia JNCUCTBUA C JECATUYHBIMH JOpoOsMH. BBIUUCTITH
3HAUEHUS YHCIIOBBIX BBIPAXKEHHUM, COAepXamux ApoOW; TPUMEHSITh CBOICTBA
apuMeTHYecKuX MAEUCTBUI [UIs palroHAIM3aluy BeIYmcieHuid. lccmenoBaTth
YUCJIOBBIE 3aKOHOMEPHOCTH, WCIIOJIB3YsI YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C
MTOMOIIBIO  KOMITBIOTEPA). BbINONHATE NOPUKUAKY U OLEHKY pe3yJbTaTOB
BbaucieHnd. OKPYTISATh NECATUYHBIE TPOOH, HAXOAUTH JIECATUYHBIE PUOIMKEHUS
OOBIKHOBEHHBIX Jpo0Oei. Perrath TekcTOBBIE 3a7aud apu(METHUECKHM CIIOCOO0M,
WCTIONB3Yysl pa3JIMuHble 3aBUCUMOCTH MEXKJY BEJIMYMHAMHU: aHAIM3UPOBATh U
OCMBICJINBAaTh ~ TEKCT  3aJadyd, IMepedopMyIUpOBaTh  YCIOBHE, HU3BIEKATh
HEO00XO0IMMYI0 HH(OPMAITHIO, MOJIETUPOBATH YCIOBHE C TIOMOIIBIO CXEM, PUCYHKOB,
peaNbHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO LIEMOYKY PaCCYXIECHUU; KPUTHUUECKHU
OIICHUBAThH MOJYYEHHBIA OTBET, OCYLIECTBISATH CAMOKOHTPOIIb, IIPOBEPSsi OTBET Ha
COOTBETCTBHUE YCIOBUIO

13 mepens

I'aaBa 5. OkpyxkHocTh (8 ypoKkoB)

66-67

5.1. OKpy’>XKHOCTb U psiMast

Pacnio3sHaBaTh pa3nuyHBIE CIOy4YaW B3aWMMHOTO pAacCHOJOXKEHHA TPSIMOA U
OKPY>KHOCTH, U300paXkaTh UX C MOMOIIBIO YepTEXHBIX HHCTpYMeHTOB. MccnenoBath

14 wenens
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YPOK

CBOMCTBa B3aMMHOIO pPACIOJOXKECHHUS TPSIMOM H  OKPY)KHOCTH, HCIIOJB3YS
SKCIIEPUMEHT, HaOI0IeHue, n3MepeHne, MojennpoBanue. CTPOUTh KacaTeNbHYIO K
OKPYKHOCTH. AHaTU3UPOBaTh CHOCOO MOCTPOCHUS KacaTelbHOW K OKPYKHOCTH,
MOIIArOBO  3aJ@aHHBIM PUCYHKaMH, BBINOJHATH TOCTPOCHHS, OCYIIECTBIISIThH
CaMOKOHTPOJIb, TPOBEPSSi COOTBETCTBHE IOJYYEHHOTO H300paKEHUS 3aJaHHOMY.
KoHuctpynpoBath aJrOpUTM MOCTPOEHUS H300paKCHUH, coepKaImx
KOHQUTYPALMI0  «KacaTelbHAs K OKPYKHOCTH», CTPOUTh [0 aJIrOpUTMY.
DopMyIHPOBATH YTBEPKJACHUS O B3aUMHOM PACIIONOXKEHUN NPIMON U OKPYKHOCTH

68-69
YPOK

5.2. JIBe OKpy>KHOCTHU Ha
IUIOCKOCTH

PacriozHaBaTh pa3nuYHBIE CITydad B3aUMHOTO PACIOIOXKEHHS IBYX OKPYXKHOCTEHM,
n300paXkaTh MX C IMOMOLIBIO YEPTEXHBIX MHCTPYMEHTOB M OT pyku. MccienosaTh
CBOICTBA B3aMMHOIO DACIIOJIOKEHUS TPSIMONM M  OKPYXHOCTH, HCIIONIB3YS
9KCIEPUMEHT, HaOMoJeHne, u3MepeHue, MonenupoBanue. KoHcTpynpoBaTh
AITOPUTM IOCTPOEHUSI N300paKEHUH, CONEPKALINX JIBE OKPYKHOCTHU, KAaCAIOIINECs
BHEIIHUM W BHYTPEHHHM O00pa3oM, CTpOUTH Mo anroputmy. DopmyiampoBaTh
YTBEpXACHHUS O B3aUMHOM pacloNOKeHUH JBYX OKpyxHocTel. CpaBHMBATh
pa3aM4HbIE CIIyYad B3aHMHOTO PAacloIOKEHUS ABYX OKPYKHOCTEHN

14 wenens

70-71
YPOK

5.3. [loctpoenne
TPEYyroJIbHUKA

Ctpouth  TpEyroJbHMK 1O TpEM  CTOpPOHaM, OIHUCHIBaTH  IIOCTPOCHHE.
®opMynupoBaTh  HEPABEHCTBO  TpPEyroyibHUKa. MccienoBaTb  BO3MOXKHOCTh
MIOCTPOCHUSI TPEYrolbHUKA 1O TPEM CTOPOHAaM, MHCIOJb3ysd HEPAaBEHCTBO
TPEyrojbHHUKa

14-15 nenens

72 ypox

5.4. Kpyrnsle Tena

PacniozHaBath mWIMHAP, KOHYC, IIap, M300pakaTh MX OT PYKH, MOJEIUpPOBATH,
UCTIONB3Ys Oymary, IUIacTHIIUH, IPOBOJIOKY U T. A. McciiegoBaTh CBOHCTBA KPYTIIBIX
T€J, WCIOJIB3Ysl OSKCIIEPUMEHT, HaOMoJeHne, H3MEpPEHrne, MOACIUPOBAHMHE.
OnwuceiBaTh MX cBoicTBa. PaccMaTtpuBaTh mpocreifiine KOMOMHALMHM Tell: KyO U
nrap, UWIMHAP W map, Ky0 W OWIMHAp, NHpamMuga W3 mapoB. PaccmarpuBath
MPOCTEMIINE CEYEHUs] KPYIJIBIX TEJ, MOJMydaeMble NYTEM TNPEAMETHOTO WIN
KOMITBIOTEPHOTO MOZEIUPOBAHUs, ONPENENITh UX BHJI. Pacrmo3HaBaTh pa3sBEPTKH
KOHYyca, [IWJINHIPa, MOJIETHPOBATh KOHYC U IIMJIMHAP U3 pa3BEPTOK

15 uenens

73 ypox

O0600111eHNE U cUCTEMA-
TH3AIs 3HAHUH 110 TEME
«OKPYKHOCTHY.

Pacro3znaBaTh pa3nmuuyHBlE CIOydad B3aMMHOTO PACHOJOXKEHHWS TPSIMOH W
OKPY>KHOCTH, M300pa)kaTh MX C IOMOILBI0 YEPTEKHBIX HHCTPYMEHTOB. CTpPOUTH
KacaTeJbHYIO K OKPYXHOCTH. AHAJIU3UPOBATH CIIOCOO MOCTPOCHMS KacaTelIbHOH K
OKPY’KHOCTH, TIOIIarOBO  3aJaHHBIA  PHUCYHKaMH, BBIMONHATH IOCTPOCHUSI.
PacnosHate pasnuuHble Ciydyad B3aUMHOTO pAacCIOJIOKEHUS JIBYX OKPY)KHOCTEH,
n300paxaTh UX C TOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB H OT pyku. @opmynnpoBaTh
YTBEPXACHUS O B3aUMHOM pAacloONOXKEHHH  ABYX OKpyKHocTed. CpaBHHBAThH
pa3iIuyHBIe CIyYan B3aMMHOTO PACIIONOKEHHS ABYX OKPYKHOCTEH.

15 nenens
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I'naBa 6. OTHomeHus1 ¥ npoueHTsI (15 ypokoB)

74-75
YPOK

6.1. Uto Takoe OTHOIIEHNE

OOBSICHATD, YTO MOKA3bIBaCT OTHOIICHHE IBYX YHCEIN, MCIOJB30BATh U ITOHUMAThH
CTaH/IapTHbIE OOOPOTHI PEYr CO CIOBOM «OTHOIIEHHE». COCTAaBIATH OTHOIICHHS,
OOBSICHATH COACPKATEIbHBIH CMBICI COCTaBICHHOTO OTHOIIEHHS. OOBSICHATH, Kak
HAaXOAAT OTHOIICHWE OIHOMMEHHBIX W PA3HOUMEHHBIX BEJIMYUH, HAXOIWUTh
OTHOIICHHMS BeTMYMH. MOJEIMPOBaTh OTHOIICHHUS BETMIHNH C TOMOIIBIO PUCYHKOB H
yeprexeil. PacnosHaBaTh mpoOnembl, A pelIeHWs KOTOpPBIX — TpeOyercs
NPUMEHEHUE MMOHATHUS OTHOIIEHHS, B TOM YHCJie MPOOJIeMbl U3 peabHOM KU3HH, U
pemath MX. AHAIM3UPOBAaTh B3aHMMOCBA3b OTHOIICHWH CTOPOH KBaJIpaToOB, HX
MepuUMeTpoB U Tuiommazneii. OOBSICHATH, YTO MOKa3bIBaeT MacmTald (KapThl, IJIaHa,
yeprexa, wmozaenw). [IpuMmeHsTh 3HaHuMs o Macmtabe IS pemIeHus 3aaad
HpaKTHYeCKoro xapakrepa. CTpOUTh «KOIHU» (GHUTYpPHI B 3aJaHHOM MacIuTade

15 nenens

76-77
YPOK

6.2. Jlenenue B TaHHOM
OTHOILICHUN

Pemarte 3amaun Ha JeneHne YHceN W BEIUYMH B TAaHHOM OTHOIICHUH, B TOM YHCIE
3a/la4d  MPAKTHYECKOTO XapakTepa. AHalIW3UpoBaTh, KaK TPH IOCTOSHHOM
MEPUMETPEC MCHACTCA IUIOIIAAb MPAMOYTOJIbHUKA B 3aBUCUMOCTH OT OTHOLICHUS €TI0
CTOpPOH

16 senens

79-82
YPOK

6.3. «I'maBHas» 3agada Ha
MPOLIEHTHI

BblpaxaTh NPOLEHTHI IECATUYHOW ApoObI0. XapakTepu30BaTh IOJIM BEIMYUHBI
pa3INYHBIMA SKBUBAJEHTHBIMH CHOCOOAMH — C TIOMOUIBIO JECATHUYHOW WM
OOBIKHOBEHHOW JIpoOH, MPOLEHTOB. PemiaTe 3amaun Ha HAaXOXAEHHE HECKOIBKHX
NPOLIEHTOB BEJIMYHMHBI, HA YBEJIWYECHHE (YMEHBIICHHE) BEIWYMHBI HA HECKOJIBKO
MPOLIEHTOB, HAa HAaXOXKJIEHHE BEIMYMHBI MO €€ mpoueHTy. [IpuMeHsTh moHsATHE
MIPOLIEHTA Ui PEUIeHHs 3ajad MPaKTUYECKOTO COJEpKaHUs, 3aJa4 C peaJbHBIMU
JTaHHBIMHU. BBIMTOMHATE CaMOKOHTPONb NPH HAXOXKACHUU TPOLCHTOB BEJINYHHBI,
VCHOJIB3Ysl NPUEMBI IPUKHIKH

16-17 nvenens

83-86
YPOK

6.4. Bripaxxenue
OTHOILICHHUS B IPOLICHTaX

[lepexoauTh OT JECATUYHOW NpoOM K MpOIEHTaM. BbIpaxaTh OTHOIIEHHWE JBYX
BEJIMYMH B IIPOLICHTAX. Pemars 3a1auyu Ha HaxOXKIAEHUE MPOLCHTHOIO OTHOLICHMS
JIByX BEJIMYWH, B TOM YHCIE C 3aa4Ml C NMPAKTUYECKUM KOHTEKCTOM, C pEaJIbHBIMH
JTAHHBIMU. AHAJM3UPOBATh TEKCT 3aJIa4H, MOJIETHUPOBATh YCIOBHE C MIOMOIIBIO CXEM
Y PUCYHKOB, OOBSICHSITh ITOJIYY€HHBIA PE3yIbTaT

17-18 uenens

87 ypox

O6001enue 1 cucrema-
TU3aLUs 3HAHHUH 110 TeMe
«OTHOIIEHWS U TPOIEHTEHI.
OKpY>KHOCTBY.

Haxoauts oTHOIIEHNE Yncen U Benn4yuH. Pemars 3a1a4n, CBSI3aHHBIE C OTHOLIEHUEM
BEIMYMH, B TOM 4YHCIE 3aJaud NPaKTUYECKOro XapakrTepa. PemaTe 3amaum Ha
IIPOLICHTHI, B TOM YHCJE 33Ja4l C pealbHbIMHM JAHHBIMH, NPUMEHSSI OKpPYIJIEHUE,
NPUEMBI IPUKHUJIKU

18 nenens

88 ypox

Konrponbnas padora Ne 4
1o TeMe «OTHOUIEHHS U
nporeHThl. OKPY>KHOCTHY

Haxoauts oTHOIIEHNE Yncen U BenW4yuH. Pemars 3a1a4n, CBI3aHHBIE C OTHOLIEHUEM
BEIMYMH, B TOM YHCIE 3aJauyd NPaKTHYECKOro xapakrtepa. Pemarh 3agaun Ha
MPOLIEHTHI, B TOM YHCJE 3a/a4il C pPeaJbHbIMU JAHHBIMH, TIPUMEHSS OKpPYTJICHHE,
npuéMbl IPUKUIKU

18 nenens
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I'naBa 7. CumMmeTpus (8 ypokoB)

89-90
YPOK

7.1. OceBas cUMMETpHSL.

Pacrio3naBaTh miockue QUrypel, CAMMETPHYHBIE OTHOCHUTENBHO MIPSMON. Bripe3aTs
n3 Oymard JBe (QUTYpbl, CUMMETPUYHBIE OTHOCHUTENbHO mnpsiMOH. CTpouTh ¢
IOMOILIBK0  MHCTPYMEHTOB  (urypy  (OTpe30K, JIOMaHylO, TpEYIOJNbHUK,
IPSAMOYTOJIbHUK, OKPY>KHOCTH), CUMMETPUYHYIO IJAHHOW OTHOCHTEIBHO HPSMOH,
n300paxatb OT pyku. [IpoBOOWTH MpPsIMyI0, OTHOCHTENBHO KOTOPOW IBE (QHUTYpPHI
cuMMeTpuYHbl. KOHCTpyHpoBaTh OpHAaMEHTHl M IApPKEThl, HCIOJB3YS CBOMCTBO
cumMerpuu. PopMynupoBaTh CBOICTBA ABYX (PUIYp, CAMMETPUYHBIX OTHOCUTEIBHO
npsimoii. MccnemoBarh cBo¥cTBa (UTYpP, CAMMETPHUIHBIX OTHOCHUTENBHO MIIOCKOCTH,
WCIIOJIB3YSl DKCIIEPUMEHT, HabIoieHue, MoJenrpoBanue. OnuChIBaTh HX CBOMCTBA

18 nenens

91-92
YPOK

7.2. Ock cummeTpuu
¢burypsl

Haxogute B OKpy’Karomem MHUpPE IUIOCKHE W IPOCTPAaHCTBEHHBIE CUMMETPUYHEBIC
¢urypsl. Pacno3naBaTh (urypbl, UMemIIMe OCb CUMMETpuH. BrlpezaTh ux u3s
Oymaru, n3o0pakaTb OT PYKH M C TIOMOIIBIO WHCTpyMeHTOB. [IpoBoauTh oCh
cummerpun  ¢urypel.  DopMmynupoBaTh  CBOHCTBa  paBHOOEOPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIBHHUKOB, IPSIMOYTOJIBHHKA, KBaJlpaTa, Kpyra, CBsI3aHHBIE C
oceBoii cumMeTrpreid. PopMynHpoBaTh CBOICTBA Mapasuieienuieaa, Kyda, KoHyca,
UWIMHApPA, Iapa, CBA3aHHbIE C CHUMMETPHEH OTHOCHUTENBHO IUIOCKOCTH.
KonctpynpoBaTe (Qurypbl, HCHONB3YS CBOHCTBO CHMMETPHM, B TOM YHCIE C
MTOMOIIBI0 KOMITBIOTEPHBIX TPOrpaMM

19 nenens

93-94
YpOK

7.3. LenTtpanbHas
CUMMETpUS

PacniozHaBaTh TutOCKMe (QUTYpHI, CHMMETPUYHBIE OTHOCUTEIBHO TOUYKH. CTpOHTH
¢urypy, CAMMETPHUYHYIO TaHHOH OTHOCHTEIBHO TOYKH, C TIOMOIIBIO HHCTPYMEHTOB,
JOCTpauBaTh, H300paxaTe OT pyku. Haxogute ueHTp cumMMeTpuu (QUrypsl,
KoHpurypauun. KoHCTpyHpoBaTh OpHAMEHTHI M MApPKETHI, MCIOJb3YsS CBOHCTBO
CHMMETPHUH, B TOM YHUCIIE C TIOMOLIbIO KOMIIBIOTEPHBIX NporpaMM. OopmMyIupoBaTh
CBOWCTBa (UTyp, CUMMETPUYHBIX OTHOCHUTENBHO TOuku. MccienoBaTh cBoOMcTBa
¢uryp, IMEIOLIMX OCh U LEHTP CUMMETPHUH, HUCIOJIb3Ys SKCIEPUMEHT, HaOJII0JeHuE,
U3MEpPEHHUE, MOJICJINPOBAHMUE. BelgBurate  rumnortessl, (dbopmynupoBaTsb,
000CHOBBIBaTh, OIIPOBEPTaTh C TIOMOIIBI0 KOHTPIPHUMEPOB YTBEPKACHHUA 00 OCEBOMN
Y LIEHTPAJIbHOW CUMMETpUH QUryp

19 nenens

95-96
YPOK

O0600111eHNE U cUCTEMA-
THU3aIHs 3HAHUH T10 TEME
«CUMMeETpHI».

KoHncTpynpoBats OpHaMEHTHI M MApKEThI, UCIOJIb3Yys CBOWCTBO CUMMETPHH, B TOM
YHcle C TIOMOIIBI0O KOMITBIOTEPHBIX IporpaMM. KcciegoBaTe cBoiicTBa (uryp,
UMEIOIIUX OCb W LEHTP CHMMETPHM, HCIOJIB3Ysl SKCIIEPUMEHT, HaOloJeHue,
U3MEPEHUE, MOACIUPOBAHNE, B TOM YHCIE KOMIIBIOTEPHOE MOACIUPOBAHUE.

19-20 nenens

I'naBa 8. Boipa:xkenus, popmyJbl, ypaBHenus (15 ypokxos)

97-98

8.1. O MmaTeMaTHYECKOM

OO6cyxmaTh OCOOCHHOCTH MaTeMAaTHYECKOTO SI3bIKA. 3alMChIBATh MAaTEMaTHICCKUE
BEIpQXCHHUS C YYETOM TPABWJI CHHTAKCHCA MAaTEMAaTHYECKOTO SI3bIKA, COCTABIIATH

20 Henens
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YPOK

SI3BIKE

BBIPQXCHHSI 110 YCJIOBHSM 3a/iad C OYKBEHHBIMU JaHHBIMU. MCmonb30BaTh OYKBBI
JUTSL 3aITUCH MaTeMAaTHYEeCKUX TPEAIOKEHUH, O0IMNX YTBEPKASHHH; OCYIIECTBIST
MEpPeBOJ] C MaTeMaTUYEeCKOTO S3blKa HAa CCTECTBEHHBIM S3bIK W HA00OpOT.
WnmoctpupoBate 0o0IIuMe yTBEPIKICHUS, 3allMCaHHblE B OyKBEHHOM BHJE,
YUCIIOBBIMU TTPUMEPAMH

99-100
YPOK

8.2. BykBeHHbIe
BBIPQYKCHUSI U YHCIIOBBIC
MOJICTAHOBKH

Crpouth peueBble KOHCTPYKLUMHM C HCIIOJb30BAHUEM HOBOW TEPMUHOJIOTUU
(OykBeHHOE  BBIpaXXCHHE, YHCJIOBas I[OJCTAHOBKA, 3HAueHHE OYKBEHHOTO
BBIPOKEHUSI, AONMYCTHMble 3HaueHUS OykB). BBIUMCIATL YUCIOBBIE 3HAYCHUS
OyKBEHHBIX BBIPQXCHUI NIpPU AAHHBIX 3HaueHWAX OykB. Haxomuts nomyctumbie
3HadeHus: OykB B BbIpaxeHud. OTBedaTh Ha BONPOCHI 3afady € OyKBEHHBIMHU
JTAHHBIMH, COCTABJIsII COOTBETCTBYIOIINE BhIPaKEHHUS

20 menens

101-103
YPOK

8.3. ®opmysl.
Brruucnenus mo

dhopmyam

CoctaBisiTh (OPMYyIbl, BBIPAXKAIOIIME 3aBUCHMOCTH MEXKAY BEIUYMHAMH, B TOM
YHCIIe 110 YCJIOBHSIM, 33JaHHBIM PUCYHKOM. Bbraucisate mo ¢popmynam, BeIpaXxaTh U3
(hopMyIIBI OIHY BEJIMUHHY Yepe3 Jpyrue

21 nenens

104-105
YPOK

8.4. ®opmynbl JIHHBI
OKPYKHOCTH, IJIOIIAIH
Kpyra u o0béma mapa

HaxonuTe 3KCIEpUMEHTAIbHBIM IIyTEM OTHOLICHHME JUIMHBI OKPYKHOCTH K
mamerpy. OOcykaaTh OCOOGHHOCTM 4YHWCIIAa T;  HAaXOMUTh JOMOJHHUTEIBHYIO
nHpOpMAIHIO 00 ATOM dYHuCle. 3HAKOMHUTHCA C (HOpMyJaMH UIMHBI OKPY)KHOCTH,
TUIOIIAAN Kpyra, o0bEMa Iapa; BBIYHUCIATH MO 3TUM (opMmynaM. Beraucisath
pasMepsl (pHUTYp, OTrpaHHYEHHBIX OKPYXKHOCTAMH W uX jayramu. OKpyriiark
PE3yJIbTaThl BBIYUCICHUH 10 popMyram

21 menens

106-109
YPOK

8.5. Urto Takoe ypaBHEHHE

CrtpouThs peueBble KOHCTPYKLMH C HCIOJIB30BAaHHEM CIIOB «YPaBHEHHE», «KOPEHb
ypaBHeHUs». [IpoBepsATH, SBISETCS JIM YKa3aHHOE YUCIIO KOPHEM paccMaTpHUBaeMOro
ypaBHeHus. Pemath ypaBHEHHS Ha OCHOBE 3aBUCHMOCTEH MEXAYy KOMIIOHEHTaMHU
neiictBuil. CocTaBiaATh  MaTeMaTHUECKHE MoJelu (ypaBHEHHUS) IO YCIOBUSIM
TEKCTOBBIX 3a/1a4

22 "Henens

110 ypox

O00011IeHNE U CHCTEMA-
TH3alMs 3HAHUH 110 TEME
«BrIpaxkenusi, GopMyIsl,
ypaBHeHUs. CUMMETPUSI.

UccnenoBars cBoiicTBa (PUIyp, UMEIONIMX OCh W I[EHTP CHMMETPHUH, HCIIOJIB3Ys
9KCHEPUMEHT, HaONIoleHne, W3MEpPEHUue, MOJCIUPOBAHUE, B TOM  YHCIE
KOMIIBIOTEpHOE ~ MojenupoBaHue.  Mcnonp3oBaTh  OyKBBI Al 3allCH
MaTeMaTHYECKUX BBIPAKEHHUH U TpeuioskeHnit. CocTaBsATh OYKBEHHBIE BBIPAKEHUS
M0 YCJIOBUAM 3371a4. BBIUMCIATE YnCIIOBOE 3HaUCHHE OYKBEHHOTO BBIPAXKECHUS IPHU
3aJaHHbIX 3Ha4eHUsX OykB. CoCTaBIATH (QOPMYIIBI, BHIpAKAIOIINE 3aBUCHMOCTH
MEXJYy BEIMYMHAMH, BBMUUCIATH 10 (opmyiaaM. CoOCTaBIsAITH YpaBHEHHS II0
YCIOBHSIM 3a/1a4. PemaTe npocTeilline ypaBHEHHs HA OCHOBE 3aBUCUMOCTEN MEXIY
KOMIIOHEHTaMH apu(pMETUUECKUX ACHCTBUN

22 "Henens

111 ypox

Kontponbnas pabora Ne 5
1o Teme «BplpaxkeHus,

I/ICCJ'IC,Z[OBaTL CBOIiCTBa (le"yp, UMCHOIIUX OCb W HCHTP CUMMCTPUH, HCIIOJIB3YSA
OKCIICPpUMCEHT, Ha6JHOZIeHI/Ie, N3MEPEHUE, MOICIIUPOBAHUC, B TOM  YHCIIC
KOMIIBIOTCPHOC MOJCIIMPOBAHUC. Hcnonp3oBaTh 6yKBLI JUUISL 3altiCcu

23 genens
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(hopMyIIBI, ypaBHEHHUSL.
CummeTpus»

MaTeMaTHYECKHX BBIPAKCHUH U npeasioxkeHnid. CocTaBisiTh OyKBEHHBIE BHIPAKCHUS
[0 YCJIOBHAM 3aad. BbIUMCIATH YMCIIOBOE 3HAUCHHE OYKBEHHOTO BBIPAXKCHUS IPU
3aJaHHBIX 3HaueHHssX OykB. CocTaBisiTh (POpMyJIBI, BBIpa)KAlOIIME 3aBUCHMOCTH
MEXIYy BEIMYMHAMH, BBIUMCIATH MO (opmyiaM. CoOCTaBiasiTh ypaBHEHHUS IO
YCIOBHSIM 3a1a4. PemaTe npocTeilline ypaBHEHUS HA OCHOBE 3aBUCUMOCTEH MEXIY
KOMITOHEHTaMH apu(PMETHICCKUX NeHCTBUIN

I'naBa 9. Leable yncaa (12 ypokoB)

112 ypox

9.1. Kakue yncia
HAa3bIBAIOT 1EJIBIMU

[TpuBOANTH PUMEPBI UCTIOIB30BAHUS B KU3HH TOJIOKUTEIbHBIX M OTPHIIATEIbHBIX
yucesn (TeMIieparypa, BBIMIPHIMI-IPOUTPBIII, BbIIIE-HIKE YPOBHS MOpE H IIp.).
OmnuchIBaTh MHOXKECTBO HENbIX dncel. OOBACHATh, KAKHE LEJbIE YKCIIa HA3BIBAIOT
ITPOTHUBOIIOJIOKHBIMU. 3aHI/ICI)IBaTB YHnCJI0, IPOTHUBOIIOIOXHOC JaHHOMY, C IIOMOLIBIO
3HAKa «MUHYC». Yrpomars 3anucu tuna —(+3), —(—3)

23 Hexens

113-114
YPOK

9.2. CpaBHEHUE TIETBIX
qrcen

ComnocTaBisTh CBOMCTBA psga HATypaJbHBIX 4YHCEN M psAa LEJIbIX YHCE].
CpaBHHBaTh U yIOPSAOYUBATE LIeTbIe uncia. M3006paxaTs 1enble Yrcia TouKaMu Ha
KOOpAMHATHOM mNpsAMoi. Mcnonb30BaTh KOOPAMHATHYIO MNPSAMYIO KaK HarJsIHYHO
ONOpY MPH PELICHUH 33]1a4 Ha CPABHEHUE LENbIX YUCET

23 Henens

115-117
YPOK

9.3. CnoxxeHue 1IebIX
YHCEN

OOBACHATH Ha MPUMEPAX, KaK HAXOIAT CyMMY IBYX LIEJbIX YHCEJ. 3alMUChIBATh Ha
MAaTE€MaTU4YeCKOM SI3bIKE CBOMCTBO HYyJIsI INPU CIOXKEHUU, CBOHCTBO CYMMBI
IIPOTUBOIIOJIOKHBIX YHCE. YIIPOILATh 3allMCh CYMMBI LIEJIBIX YMCENl, OIIyCKas, TIe
3TO BO3MOXKHO, 3HAaK «+» M CKOOKH. IlepecTaBisiTh ciaraemple B CyMMe LEJIBIX
qucesl. BbIUUCIATL CyMMBbl LIEIBIX YHUCEI, COJEepXkallue JBa U Oojiee claraeMblx.
Bpruucisite 3Ha4eHUs] OYKBEHHBIX BBIPKECHUH

23-24 wenens

118-120
YPOK

9.4. Beruntanue 11e1bIX
qHCell

q)OpMYJ'II/IPOBaTI) MIPpaBUJIO HAXOXKACHUA PA3HOCTU LECJbIX YHUCCI, 3alIUChIBATh €TO Ha
MaTEeMaTUYEeCKOM SI3bIKE. BBIUHMCIATH Pa3sHOCTh ABYX HEJIbIX YHCCII. Beruucisare
S3HAYCHUS YHUCJIIOBBIX BBIpa)KeHHﬁ, COCTaBJICHHBIX H3 ICJBIX YHCCII C IMOMOIIBIO
3HAKOB «T» U «—», OCYHIECTBJIATE CAMOKOHTPOJIb. Brrunciars 3HaueHUS 6yKBeHHLIX
BI)Ipa)KeHI/Iﬁ IIpU 3aaHHBIX LEJIbIX 3HAYCHUAX 6YKB ConocTaBisATh BBITOJIHUMOCTD
,Z[efICTBI/IH BbIUUTAHHWA B MHOKCCTBAX HATYPAJIbHBIX YUCCJI U LCJIbIX YUCCII

24 wenens

121-123
YPOK

9.5. YMHOXeHHE U
JIEJIEHUE LIEBIX YHCEL.

®opMynMpoBaTh NpaBHUja 3HAKOB TNMPH yYMHOKEHWH W JIEJIEHWW LEJNBIX YHCe,
WUTIOCTPUPOBATh HMX TMpUMEpaMU. 3aluchbiBaTh Ha MAaTEMaTHYECKOM  SI3BIKE
paBeHCTBa, BhIpaXarolue cBoiictea 0 ¥ 1 mpu yMHOXEHHH, IPABUIIO YMHOKEHHS Ha
—1. BBYUCIATH NPOW3BENEHHUS M YACTHBIE IETBIX YHCeN. BBYUCIATH 3HAYCHHS
YHUCIIOBBIX BBIPQKCHHUH, COJAEPXKAIIMX pa3HbIE ACWCTBUS C LEIBIMH YHCIaMH.
Bbruucnsate 3HaueHUs] OYKBEHHBIX BBIPDAKEHMH NMPH 3aJaHHBIX LETBbIX 3HAUYEHHAX
OykB. HccnenoBars Bompoc 06 M3MEHEHMH 3HAKa MPOM3BENEHHS LIEJIBIX YUCeNl IPH
M3MEHEHUH Ha MPOTHBOIIOJIOXKHBIE 3HAKOB MHOHUTesel. OmpoBeprarb ¢ TOMOIIBIO
KOHTPIIPUMEPOB HEBEPHBIE YTBEPXKACHHS O 3HAKaX pe3yJIbTaTOB JEHCTBUH C

25 Henens
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| OCJIBIMHY YU CIIaMH

I'maBa 10. Muo:xkectBa. KomOunaropuka (11 ypokoB)

[IpuBoaNTh TpUMEPHI KOHEYHBIX W OECKOHEYHBIX MHOXKECTB. CTPOWTH pedeBBIC

124-125 | 10.1. [lonaTue MHOXeCTBAa | KOHCTPYKLUUH C HCIOJB30BAHUEM TEOPETHKO-MHOKECTBEHHOW TEPMUHOIOTUN U 25 "enens
YPOK CHUMBOJIMKH, TIEPEBOJUTH YTBEPKACHUS C MAaTEMaTUYeCKOTo S3bIKa Ha PYCCKUH M
HaoOopoTr. DOopMyIHUpOBaTh ONpElNeICeHHE IOIMHOXKECTBA, WIUIIOCTPHUPOBATH
TIOHATHE MOJAMHOYXECTBA C MOMOIIBI0 KpyroB Oiinepa. OOCykIaTh COOTHOLICHUS
MEXIY OCHOBHBIMH YHWCIIOBHIMH MHOXECTBAMH. 3alllCHIBATH HAa CHMBOJIMYECKOM
A3bIKE€ COOTHOILCHMSA MEXIYy MHOXKECTBAMHU M INPUBOAUTH IPHUMEPHI Pa3IMYHBIX
BAapUAaHTOB HX IIepeBoJa Ha PYCCKHH s3bIK. lcciemoBaTb BOIPOC O UHUCIIE
MOJJMHO>KECTB KOHEUHOT'O MHOKECTBA
®dopMynupoBaTh  ONpeAeicHUsT OOBCAMHEHHS M IIEPECEUYCHUS]  MHOKECTB.
126-127 | 10.2. Oneparun Hajg NnmocTpupoBaTh 3TH MOHATHS C TTIOMOIIBIO KPyTroB Dinepa. Vcmons30BaTh CXeMBI B 26 Henmens
YPOK MHOXECTBAMH Ka4yecTBE HArJISITHOW OCHOBBHI il pa3OMEHMsT MHOMKECTBAa Ha HEIEpPEeCcEKarolIHecs
nogMHokecTBa. [IpuBOANTE MpUMEpPHI KIacCupUKAIUN U3 MATEMaTHKH U U3 APYTHX
oOnacTeii 3HaHUA
128-129 | 10.3. Pemenue 3amad c [IpoBoaNTh JTOTHYECKHE PACCYXKACHUS IO CIOKETaM TEKCTOBBIX 3a7[a4 C TTOMOIIBIO 26 Henmens
YPOK TIOMOIIIBIO KPYTOB Diijiepa | Kpyros Diinepa
130-132 | 10.4. KombuHaTtopHbIe Pemrate koMOMHATOPHBIC 3a/1a4M C MTOMOIIBIO Mepebopa BO3MOKHBIX BapUAHTOB, B
YpOK 3aauu TOM YHCJIe ITyTEM MOCTPOCHUS AepeBa BO3MOKHBIX BapuaHTOB. CTPOUTH TeopeTuko- | 26-27 Henens
MHOECTBEHHbIE MOJIEJIH HEKOTOPHIX BUJJOB KOMOMHATOPHBIX 3314
O60011eHue 1 cucrema- CpaBHUBATbh, YHOPSI0UMBATH Iielble Ynciia. DOpMyIUpOBaTh MPaBUIIa BEIYHCICHUS
133 ypok | Tu3amus 3HAHUH 1O TeMe C [EJBIMA YHCJIaMH, HAaXOJHUTh 3HAUCHHS YHMCIIOBBIX BBIPAKEHHH, COJEpKALIHX 27 nenens
«lenpie uncna. MHo- JIEUCTBHUS C UEIBIMU YUCIAMHU
xecTBa. KomOMHaTOpHKaY.
Kontponbshas pabora Ne 6 | CpaBHUBATh, yHIOPSAA0UMBATH IIeIbIe Yuciaa. GOpMyTHpPOBATH MIPABUIA BHIYUCICHUS
134 ypox | no teme «Llenbie uncna. C LEJBIMH YHCJIaMH, HAaXOJUTh 3HAUCHMS YHCIIOBBIX BBIPAKEHHUH, COIEpPKALIUX 27 "enens
MmuoxectBa. KomOnna- NEUCTBUSA C LEIBIMUA YUCIIAMUA
TOPUKAY.
I'naBa 11. Pauuonanbnble ynciaa (16 ypokon)
[IpuMeHATs B peyd M MOHMUMATh TEPMUHOJIOTHIO, CBS3aHHYIO C PAaLMOHAIBHBIMHU
135-136 | 11.1. Kakue uncna YHCIaMHu; PAaclio3HaBaTh HaTypalibHbIE, IeJble, JApOOHBIEe, IOJOXHUTENbHBIE, | 27-28 Hexemns
YpOK Ha3bIBAIOT OTpHIIATEeNIFHBIE YHCIIA; XapaKTepHU30BaTh MHOXKECTBO pAaIlMOHAIBHBIX YHCEIL.
palroHaIbHBIMU [TpuMeHsTh CUMBOIIBHBIE 0003HAYECHHUS JUTSI 3aIIMCH YTBEPIKICHUN O pallMOHAIBHBIX

YHUCIAaX, O COOTHOILUCHUSX MEXIY IMOJAMHOXECTBAMU MHOKECTBA PALIMOHATIBHBIX
gucen. [IpuMeHAT, CHUMBOJBHOE OO0O3HAYECHHE IPOTHUBOIOJIOKHOTO  YHCIIA,
OOBSICHATh CMBICH 3amucedl Tuma (—a), YIpomaTh COOTBETCTBYIOIIHME 3aIUCH.
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I/I306pa)KaTI> pallMOHAJILHBIC YHCJIa TOYKaMH KOOpI[PIHaTHOfI HpHMOfI

137-138
YPOK

11.2. CpaBHeHue
paIOHANBHBIX YHCE.
Mopynp uncna

MogenupoBaTh C IOMOINBIO KOOPAWHATHOW NPSIMOW OTHOIICHHUS «OOJNBINEY» U
«MEHBIIe» ISl PalMOHAIBHBIX 4Hucell. [[puMeHATh W MOHUMATh T€OMETPUIECKHU
CMBICJT TIOHSTHS MOAYJS 4YHUCHA, OMNPENSISITh MOAYIh PAlMOHAIBHOIO YHCTA,
WCIIONB30BaTh CHUMBOJBHOE OO0O3HAYeHHWE MOAYJIS JUIA 3amiuCcH W YTEHUS
yTBepxaeHnii. CpaBHHBATh M YIOPSI0YMBATh PAIMOHAIFHBIE YHCIIA

28 Henens

139-143
YPOK

11.3. HeiicTBus ¢

panroOHaJIBHBIMHA YK CJIaMU.

®opMynMpoBaTh MpaBUiIa CIOKEHUS ABYX YHCEN OJHOIO 3HaKa, BYX YHMCEN Pa3HbIX
3HaKOB, MPAaBWJIO BBIYUTAHUSA M3 OAHOTO YMCIA APYroro; MPUMEHATh 3TH NpaBUIIa
JUTSl BBIYUCIIEHUS] CYMM, Pa3HOCTEH. BBITOIHATE YMCIOBBIE OJCTAHOBKH B CYMMBI U
PasHOCTH, 3alKMCaHHBIE C MOMOLIBI0 OYKB, HAXOAMTh COOTBETCTBYIOILME HX
3HayeHus. [IpoBOIWTH HECNOXKHBIE HCCIEAOBAaHUS, CBS3aHHBIE CO CBOIICTBaMHU
CYMMBl HECKOJIBKHMX pPalMOHAIbHBIX 4HCed (HampuMep, 3aMeHa 3HakKa Ka)KAoro
cnaraemoro). PopMynupoBaTh IMpaBUiIa HAXOXKICHUS NPOM3BENCHHUS W YAaCTHOTO
JIByX 4HCeJ OJHOIO 3HAKa, IBYX YHCEJ pa3HbIX 3HAKOB, IPUMEHATH 3TH MpaBUIIa MIPH
YMHOXKEHHH W JEJCHWH pallMOHaJbHBIX uucel. HaXomuTh KBaapaTtbl W KyOBI
palMOHANBHBIX YUCEN. BBIUUCIATE 3HAYEHUS YHCIIOBBIX BBIPAXKEHUH, COIEpMKALIUX
pasHble AEHCTBHSA. BBIMOMHATH YMCIOBBIE MMOACTAHOBKH B MpOCTEeHIINE OYyKBEHHBIE
BBIpaXEHMsI, HAXOANTh COOTBETCTBYIOIINE UX 3HAYCHHS

28-29 uenens

144-145
ypOK

11.4. Yto Takoe
KOOPIUHATHI

[IpuBoauTh NpUMEpPHl Pa3TUYHBIX CHUCTEM KOOPJIMHAT B OKpPY)KAIOLIEM MHUpE,
ONpeNeNIATh W 3alUChiBaTh  KOOPAMHATHI OOBEKTOB B PA3JIMUHBIX CHCTEMAax
KOOpJMHAT (IIaXxMaTHas JI0CKa; IKUPOTa U JOIAT0Ta, a3UMYT H T. J1.)

29 "Henens

146-148
YpOK

11.5. IlpssMoyroyibHbBIE
KOOPAWHATHI Ha
IIOCKOCTH.

OOBACHITH U WITFOCTPUPOBATH TMOHITHE NMPSIMOYTOJBHONH CHCTEMBI KOOPIUHAT Ha
IJIOCKOCTH, IPHUMEHATh B PEUYM U IIOHUMAThb COOTBETCTBYIOIIME TEPMHUHBI U
cUMBOJIMKY. CTPOUTh Ha KOOPAMHATHOM IUIOCKOCTH TOYKH M (PUTYpPBI MO 334aHHBIM
KOOpJIMHATaM, OIpEAeNATh KOOpAuMHAThl ToueK. IIpoBOAUTH  HECIIOKHBIE
HCCIIEOBAHMS], CBSI3aHHBIE C PACIIOJ0KEHUEM TOUYEK HA KOOPAMHATHOM INIOCKOCTH

30 menens

149 ypox

O00011IeHNE U CHCTEMA-
THU3aIHs 3HAHUH T10 TEME
«ParnoHaIbHbIE YHCIIAY

N300paxarh paloHaIbHbIE YHCIIa TOYKAMU KOOPAMHATHOM mpsMoi. IIpumeHsTs u
MTOHUMAaTb T€OMETPUYECKMHA CMBICH TMOHATHS MOZAYJS YWCIA, HAXOAWTh MOIYJb
pPalMOHAIBHOIO 4YHcia. MoJenupoBaTh C IOMOIIBIO KOOPAMHATHOM MpSIMOM
OTHOILIEHUS «OOJIBIIE» W «MEHbLIe» Ul pPANHOHAIBHBIX 4YHCEN, CPaBHUBATh M
YIOPSI0YMBATh PAllMOHAIBHBIE YMCIA. BBIMOIHATE BEIYHCIEHNS C PallMOHAIBHBIMH
YHUCJIaMH. HaXOJII/ITI) 3HAYCHU 6yKBeHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aaHHBIX 3HAYCHUAX
OykB. CTpoWTh Ha KOOPJMHATHOH IUIOCKOCTH TOYKM M (UTYpHI TIO 3aJaHHBIM
KOOPJAMHATAM, ONPEAENISTh KOOPAUHATHI TOYEK

30 venmens

150 ypox

Kontponbnas padora Ne 7
o teme «ParronanbHble

I/I306pa>x<aTL palrOHAJIbHBIC YHCJIa TOUKaMU KOOpI[HHaTHOﬁ HpHMOﬁ. HpI/IMCHHTL u
IIOHUMATh I‘eOMeTpI/IT-IeCKI/Iﬁ CMBICJI TIOHATHUA MOAYJIA 4YuCiia, HAXOJUTbh MOIYJIb
palOHAJILHOIO 4HCJIa. MO,Z[GJ'IPIpOBaTI) C TIOMOIIBIO KOOp,I[HHaTHOﬁ HpHMOﬁ

30 Henens
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quciaa»

OTHOIIEHUS «OOJBIIE» U «MEHBIIIEY AJid pallMOHAJIBHBIX 4YHUCCII, CpaBHUBATbL H
YIOpAAOYMBATH PAllMOHAJIBHBIC YHCJIA. BBITTOTHATS BEIYUCIICHUS C paonrOHaJIbHBIMHA
YuCJIaMHU. HaXOI[I/ITL 3HAYCHUS 6YKB6HHBIX BI)Ipa)KeHI/Iﬁ IIpU 3aJaHHBIX 3HAUCHHAX
6yKB. CTpOI/ITL Ha KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKH H (bI/Il"ypI)I II0 3aJaHHBIM
KOoOpauHaTaM, ONPEACIIATE KOOPpAWMHATEI TOYCK

I'naBa 12. MHOroyroJJbHUKH M MHOTOTPAHHUKH (9 YPOKOB)

151-153
YPOK

12.1. Iapannenorpamm.

Pacno3HaBaTh mapasuieorpaMM Ha 4epTe)kax, PUCYHKaX, B OKPYXKAlOIIEM MUpE.
N300paxaTp mapamienorpaMM C HCIOJIb30BAHUEM YepPTEKHBIX HHCTPYMEHTOB.
MogenupoBate napajieiaorpaMM, UCHoOIb3ys Oymary, MIacTWINH, IPOBOJIOKY U T.
o. HccnenoBaTh ¥ ONMCHIBATH  CBOWCTBA — MapajulesiorpaMma, — HCIHONbB3Ys
IKCIIEPUMEHT, HaONIoJeHUE, W3MEpeHue, MopaenupoBaHue. DopMyIupoBarsh,
00OCHOBBIBaTh, OINPOBEPraTh C MOMOILIbI0 KOHTPIPHUMEPOB YTBEPXKICHHUS O
cBolcTBax  mapamienorpamma. CpaBHUBaTh  CBOMCTBa  MapajuieaorpaMmmoB
Ppa3InYHbIX BHIOB!: p0M6a, KBaapara, MIpAMOYTOJIbHUKA. BI)II[BI/IFaTI) THUITIOTC3HI,
CTPOUThH JIOTMYECKYIO LETIOUKY PpAacCyXICHMH O CBOMCTBax IapajlleIorpaMMOB
pasNMYHBIX BHIOB, OOBIACHATH uX. KoHCTpympoBath cmocoObl MHOCTPOEHUS
napanjieorpaMMOB IO 3aJaHHBIM PHCYHKaM, OCYLIECTBISITH CaMOKOHTPOJIb,
MPOBEPSIsi COOTBETCTBUE MOTYYCHHOTO H300paKEeHUs 3aJaHHOMY

31 nenens

154-156
YPOK

12.2. Ilmomtaan.

N300pakaTb  paBHOCOCTABIICHHBIC  (UIYpBI,  ONpEACHATh WX  IUIOMIAJIH.
MogenupoBate  reomerpudeckue  Gurypel w3 Oymarum  (IepeKpanBaTh
IMPAMOYTOJIBHUK B napajuiejiorpamm, AOCTpanBaThb TPEYTrOJIbHUK a0
napajuiesorpamma). CpaBHUBaTh GUrypsl 1o mioaad. GopmMyaupoBaTh CBOMCTBA
paBHOcOCTaBIeHHBIX GuUryp. CocTaBisaTh (OPMYIBI ISl BBIYUCICHUS TUTOINAIH
napajienorpaMma, IUIOMa X  NPSIMOYTOJbHOTO — TPEYrojbHHKA.  BBINONHATH
HU3MCPCHUA u BbIYUCIATH Iomaau napajuiejorpaMmma u TPEYroJbHUKaA.
Hcnonb30BaTh KOMIBIOTEPHOE MOJCIMPOBAHHE W OKCHEPUMEHT Ui H3YYCHUS
CBOICTB reoMerpuyeckux ¢uryp. CTpOUTh JIOTUYECKYIO IEMOYKY PacCyXIEeHUH o
paBHOBeNUKUX  Qurypax. Pemarh 3amauyd  Ha  HaxOXJICHUE  IUIOIIAJCH
[apaJuIeJIOrPaMMOB U TPEYTOJILHUKOB

31-32 wenens

157-158
YPOK

12.3. IIpusma.

Pacnio3sHaBaTh NpH3MBl Ha YepTekax, pUCYHKAX, B OKpyaroumem mupe. HaspiBath
npusMbel.  KomupoBate mpusMmbl, u300pak€HHbIE Ha  KieT4aTod  Oymare,
OCYIIECTBISTH CAMOKOHTPOJIb, MTPOBEPSISi COOTBETCTBHE MOIyYEHHOTO M300pakeHus
3aJaHHOMY. MoJenupoBaTh NPU3MBI, HCIOJIB3Ysl OyMary, IIacTHUIIMH, IPOBOJIOKY U
T. ., U3TOTABIMBAaTh U3 pa3BEPTOK. ONpenensaT B3aMMHOE pacllooKeHHE TpaHeid,
pEbep, BepmuH pu3Mbl. VcciieoBaTh CBOWCTBA MPHU3MBI, UCTIOIB3YS SKCIIEPUMEHT,
HaOmoeHne, u3MepeHue, wMojenupoBanre. ONKCHIBATh CBOWCTBA TMPHU3MBL,
HCHOJB3Ysl COOTBETCTBYIOIIYI0 TepMUHOJOTHI0. DopMynnpoBaTe YTBEpKIEHHUS O

32 nHenens
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CBOICTBAaxX TNPU3MBI, OMpPOBEPraTh YTBEPKAECHUSA C IOMOIIBI0 KOHTPIPHUMEPOB.
CTpouTh JOIMYECKYI0 LENOYKY pacCyKIeHuil o cBoiictBax npusM. CocTaBisTh
(GopMynbl, CBs3aHHBIE C JHHEHHBIMH, I[UIOCKHMH U NPOCTPAHCTBEHHBIMH
XapaKTepUCTUKaMU NpU3Mbl. MosienrpoBaTh U3 NpU3M Jpyre MHOTOTPAHHUKH

O000111eHIE U CHCTEMA-

MopenupoBath TreoMeTpudeckue Gurypsl w3 Oymaru. Pemate 3amadm  Ha

159 ypok | TH3arus 3HaHUI IO TeMe HaxoxxaeHue Miomaned. CocTtaBaaTh (QOPMyJBI, CBS3aHHBIE C JIMHEHHBIMH, 32 nenens
«MHOTOYyrOJIbHUKH U TUIOCKMMH ¥ TPOCTPAHCTBEHHBIMU XaPaKTEPUCTHUKAMHU TEOMETPUUECKUX PUTYD.
MHOTOTPaHHUKNY
IToBTOpenue (11 ypokoB)
160 [ToBTOpenue no Teme: BEIMONHATD JeWCTBHS ¢ APOOHBIMU YHCIIAMH 32 nenens
YPOK «/lpoOHbIe ynciay
161 [ToBTOpeHme MO TEMe: Pemarp 3amaum Ha JABIDKEHHUE, COJAEPIKAIINe TaHHBIE, BBIPAKEHHBIE JPOOHBIMU 33 Henmens
YPOK «3a1aun Ha ABMKCHHE YyHCcIaMu
162 [ToBTOpenue no Teme: [MpencraBnare MOMM BEIWMYMHBI B MpOIEHTax. PemaTh TEKCTOBBIC 3aJa4d Ha 33 Henens
YPOK «[IponeHTHI» HaXO’KACHHUE MPOICHTA OT JaHHOW BEIMYMHBI
163 [ToBTOpeHme TO TEMe: Pematp 3amaun, Tpedyroniye BIaJeHNs TOHATHEM OTHOIICHUS 33 Henmens
YPOK «OTHOLIEHUEY
[oBTopenwue no Teme: CocTaBisiTh M0 PUCYHKY (GOpPMYINy JUIsi BBIYHCICHUS TIEpUMETpa WM TUIOLIaU
164 «Ilnomane 1 nepumeTp ¢urypel. Ctpoutb (urypy, CUMMETPHUYHYIO JAaHHOW OTHOCHTEIBHO HEKOTOPOi 33 Henens
YPOK ¢uryper. CummeTpusi. OpSMOM; HCHOJB30BaTh NPH PELICHUH 3a/a4 PaBEHCTBO CHMMETPHYHBIX (UTYp.
Koopnunarhas miockocts» | Pemare 3amaun Ha B3aMMHOE PACIOJIOKEHHE JIBYX OKPYKHOCTEH Ha IUIOCKOCTH.
OTMevaTh TOUYKH Ha KOOPAWHATHOM TUIOCKOCTH, HAXOJUTH KOOPMHATH OTMEUEHHBIX
TOYEK
[ToBTOpenue no teme: CpaBHMBaTh M YHOPSIOUYUBATH MTOJIOKHUTEIBHBIE U OTPULATEIbHbIC YUCIIa, HAXOAUTh
165 «[lonoxurenbHbIE U HaunOoJblliee W HAaMMEHbINEE W3 3aJaHHOTO Habopa 4Yucell. BBIMOJIHATH YHCIOBBIE 33 Henens
YpOK OTpHILIATETILHBIC YHCIIa» MOJICTAHOBKH B OYKBEHHOE BhIpa)KeHHE (B TOM YHUCIIE, TIOACTABIATh OTPHUIIATEbHEIC
YKcia), BBIYUCIATh 3HAYCHHUS BBIPAKCHUS
CpaBHMBaTh M YHOPSOOYMBATH JECATHYHBIC APOOHM, HAXOAUTH HAWOONBUIYIO M
HAaUMEHBIIYIO JECATHYHYI0 ApoOb Cpeaw 3aJaHHOro Habopa umcen. IIpencraBmars 34 nenens
166 HToroBeiii KOHTPOJIB 32 OOBIKHOBEHHBIE JpOOM B BUAE JECATUYHBIX; BBIACHATH B KaKUX CIy4asX 3TO
YpOK Kypc 6 Kinacca BO3MOXHO. Haxomute pecsitnyHoe npUOIIKEHHE OOBIKHOBEHHOM JpolOH ¢

YKa3aHHOW TOYHOCTHIO. BBIMONHATE NEHCTBUS € ApOOHBIMH dnciamu. Permars
3aJa4d Ha JIBIKEHHE, COJep)allue JaHHbIe, BBIPAKEHHBIE APOOHBIMU HYHCIAMH.
IIpencraBnsaTh JOMM BEIWYMHBI B IpOLEHTaX. PemaTe TEKCTOBbIE 3ajadyd Ha
HaXO)XX/IEHHWE TPOIEHTa OT [aHHOW BeNWYMHBL Pemate 3amaum, Tpedyromme
BIaJIeHUsl TMOHATHEeM oTHomeHus. CocTaBiATh 1O pPHCYHKY dopMmyny i
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BBIYUCIICHHUS TepUMeTpa WK Iomaan ¢urypel. CpaBHUBaTh U yNOPSAAOYMBATDH
MIOJIOXKUTEJIbHBIC M OTPHLIATENbHBIC YUCIIa, HAXOAUTh HauOoJIblllee 1 HANMEHBLIEE U3
3aJaHHOr0 Habopa uwncen. BBINOAHATH YHCIOBBIE TOACTAHOBKM B OYKBEHHOE
BBIp&KEHHE (B TOM 4HCJE, MOJCTABIATH OTPHUIATENILHBIC YHCNA), BBIYUCIATH
3Ha4YeHUs BbIpakeHHA. OTMEYaTh TOYKM Ha KOOPAMHATHOM IUIOCKOCTH, HAXOIMTh
KOOpIMHATBl OTMEYEHHbIX ToueK. CTpouth QUrypy, CHMMETPHUUYHYIO JaHHOM
OTHOCHUTENIPHO HEKOTOPOH MpsIMOM; MCIIOJIBb30BaTh MPHU PEIICHUH 3a1ad PaBEeHCTBO
CUMMETpUYHBIX (uryp. PemarTe 3agaun Ha B3aMMHOE pACIOIIOKEHHE JBYX
OKPY>KHOCTEH Ha MJIOCKOCTH

167-170
YPOK

AHanu3 UTOroBou
KOHTPOJIEHOH paboTHI
Hroroeoe noBTOpEHUE.

CpaBHMBaTh M YHOPSOOYMBATH HECATHYHBIC APOOHM, HAXOAUTh HAWOONBLIYIO M
HaMMEHBIIYIO ACCATHYHYIO IpoOb cpenu 3aJaHHoro Habopa uucen. [lpeacraBusith
OOBIKHOBEHHBIE IpOoOM B BUJAE IECATUYHBIX; BBIACHATH B KAaKUX CIy4asx 3TO
BO3MOXKHO. Haxomutp pecaTnyHoe mNpUOMIDKEHHE OOBIKHOBEHHOW JpoOH ¢
YKa3aHHOM TOYHOCTBIO. BBINONHATH AEWCTBHS ¢ ApOOHBIMH uucnamu. Pemrath
3aJa4yd Ha JABWXCHHUEC, COACPKAIIUC HJAaHHBIC, BBLIPAKCHHBIC I[pO6HbIMI/I YHCJIaMHU.
IIpencraBnaTs JOMM BEIWYHMHBI B IPOLEHTaX. PemraTe TEKCTOBBIE 3aladyd Ha
HaxXOXJICHUE TMpPOIICHTAa OT JaHHOW BeJIMYWHBL Pemiate 3amgauu, TpeOyromme
BIQJICHUS TMOHATHEM oOTHomieHUS. COCTaBIATh IO PHCYHKY GopMyTy s
BBIYUCIICHUS MNepuMeTpa WM Iwomaad ¢urypel. CpaBHUBaTh U yNOPSAAOYMBATH
MOJIOXKUTEJIbHBIC M OTPHULIATENbHBIC YUCIIa, HAXOAUTh HauOoJIblllee 1 HANMEHbLIEE U3
3aJaHHOrO0 Habopa uwncen. BBINOTHATH 4YHCIOBBIE TNOACTAaHOBKM B OyKBEHHOE
BbIpaKeHHE ( B TOM 4YHCJE, IMOJCTABISTH OTPHULATEIBHBIE YHCIIA), BBIYHUCIATH
3HaueHUs BbIpakeHHsA. OTMedYaTh TOUKM Ha KOOPAMHATHOW IJIOCKOCTH, HAaXOAWTH
KOOpJIWHATHI OTMEYEHHBIX TOo4eK. CTpouTh QUrypy, CHMMETPHUYHYIO JIaHHOH
OTHOCHUTENIFHO HEKOTOpPOI MpPsIMOM; MCIOJIIb30BaTh MPHU PEIICHUH 3a/1ad PaBEeHCTBO
CUMMETpUYHbIX (uryp. Pemarte 3agaun Ha B3aMMHOE PpACIOJIOKEHHE [BYX
OKPYKHOCTEN Ha MJIOCKOCTH

34 uepnens
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