Ipuioxenue Ne 7

2.2.2.7. MaremaTtuka. Aiareopa. I'eomerpus
HosicuuTeIbHAA 3aNIMCKA
PaGouas nporpamma o matematuke st 5—9 kiaccoB B MbOY COIL Nel4
COCTaBJICHA HA OCHOBE:

— DeepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO
o0111ero oOpa3oBaHus;

— IlpumepHoil mporpaMMbl IO MATEMATHUKE JUIsI OCHOBHOM IIKOJIBL;

— IIporpammsl mo matemMatuke mis S- 6 knacca aBTopos: JI.B. Ky3nenosa u ap.
[IpeameTHas nuaus yueOHUKOB «Cdepbi». 5-6 kiacchl: mocodue s yuntenei
oOpazoBarenbHbIX yupexaeHuit — M.: [Ipocsemenue, 2011 T.

— IIporpammel no anredpe ansa 7-9 kiaccoB coctaButenb T.A. Bypmucrposa. —
M.: IIpocserenue.

— TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpam-
MBI OCHOBHOTO 0O0I1Ier0 00pa30BaHUs, MPEICTABICHHBIX B (peepaibHOM rocy-
JapCTBEHHOM 00pa3oBaTeIbHOM CTaHJIApPTE 00IIEero 0Opa3oBaHusl BTOPOTO MO-
KOJICHUSI;

— IporpamMMsbl pa3BUTHS U (HOPMUPOBAHUSI YHUBEPCATIbHBIX YUYEOHBIX IEUCTBUM;

— OporpaMMbl JyXOBHO-HPABCTBEHHOT'O Pa3BUTHS U BOCIIUTAHUS JIMYHOCTH.

B paboueii nmporpamme ydTeHbl AU W mojokeHus KoHienuuu ayXxoBHO-HpaB-
CTBEHHOTO Pa3BUTHUSI W BOCIHUTAHUSA JIMYHOCTU TpaxknanuHa Poccuu, [Iporpammsl
pa3BuTHs U GOPMHUPOBAHUS YHUBEPCAIBHBIX yU4E€OHBIX JEUCTBHI, KOTOpHIE oOecte-
YUBAIOT (POPMUPOBAHKE POCCUICKON TpakIaHCKOW MIECHTUYHOCTH, OBJIAJICHUS KITIO-
YEBBIMU KOMIETEHIUAMU, COCTABIISIIOIIMMHA OCHOBY JIJISl CAMOPA3BUTHS U HEMPEPHIB-
HOTO 00pa30BaHUs, IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO U MO3HABATENb-
HOT'O Pa3BUTHUS YUAIIUXCS, U KOMMYHUKATHUBHBIX KAY€CTB JINYHOCTH.

Ota mporpaMma SIBISETCS OCHOBOW /IS OPTaHU3AIMU PA0OTHI yUNUTENs, BEYIIIETO
MIPETNO/IaBaHNe 0 YKa3aHHOMY y4eOHO-METOAMYECKOMY KOMIUICKTY. B Hel menu u

TpeOOBaHMs K pe3yJibTaTaM 00ydeHUSI MAaTEMATUKE B OCHOBHOH IITKOJIC KOHKPETHU3H-



pOBaHbI MPUMEHUTENBHO K 3Tany 5 — 6 kiaccoB. [Iporpamma 3amaér comepxanue u
CTPYKTYpPY Kypca, IOCIE0BaTENbHOCTh YUEOHBIX TEM B yUeOHUKax JIMHUH «Cepb».
B Heil Takxke npUBOIUTCA XapaKTEPUCTHKA BUIOB Y4eOHOM M MO3HABATENILHOMN Jes-
TEIBHOCTH, KOTOPBIE CIIyKaT JOCTHKEHUIO MTOCTABICHHBIX LTIl U 00eCIeUrBaIOTCS
YMK «Cdepsi».

Brnao mamemamuku 6 docmudicenue yeneti 0CHOBHO20 00uje20 0opazo8anus

Marematnyeckoe 00pa30BaHHUE UTPAET BAXKHYIO POJIb KaK B MPAKTHUUECKOM, TaK
U B JYXOBHOU Xn3HMU oOuiecTBa. [IpakTudeckass cTopoHa MaTeMaTHYECKOro o0pa3o-
BaHUS CBfA3aHa ¢ (POPMHUPOBAHUEM CIOCOOOB ACSATENBHOCTU, TyXOBHAsE — C HUHTEI-
JIEKTYaJIbHbIM Pa3BUTHUEM YeJOBEKa, (POPMHUPOBAHUEM XapaKTepa M OOIICH KyJbTy-
pBI.

[IpakTryeckas MoJe3HOCTh MaTEMATUKH OOYCJIOBJIEHA TEM, UTO €€ MPeIMETOM
ABJISIIOTCS  (PYyHJIaMEHTAJIbHBIE CTPYKTYPBhl PEATbHOTO MHpaA: MPOCTPAHCTBEHHBIC
(GbOpMBI U KOJIMYECTBEHHBIE OTHOIICHUS — OT MPOCTEUIIINX, YCBAUBAEMbIX B HEIO-
CPEIICTBEHHOM OIIBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHSI HAYyY-
HBIX ¥ TEXHOJIOTHYECKUX uaeil. Kaxnomy uenoBeky B CBOEH KU3HU MPUXOAUTCS BbI-
MOJIHATH PAacUy€Thl, HAXOJAUTHh B CIIPABOYHUKAX HYKHBIC (POPMYIIBI U MPUMEHATH HX,
BJIQJIETh MPAKTUYECKUMU MPUEMAMU T€OMETPUUYECKUX U3MEPEHUN U MMOCTPOEHUM, Y-
TaTh UH(POPMAIIUIO, TIPEICTABICHHYIO B BHJE TabJuIl, TuarpamMm, rpadukoB, MOHU-
MaTh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUHN, COCTABIIATH aJTOPUTMBI U JIP.

B mikosie MaTemMaTuKa CIIY>KUT OMOPHBIM MPEIMETOM JJII U3YUCHUS] CMEKHBIX
mucrutuinH. Be€ 6ombine cnienuanibHOCTEH, T/Ie He0OX0IUM BBICOKHUI YPOBEHB 00pa-
30BaHUA, CBSI3aHO C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTUKU (PKOHOMUKA,
OousHec, puHaHCHI, (hU3MKa, XUMHUS, TEXHUKA, UHPOpMATHKA, OUOJIOTHS, TICUXOJIOTHS
u ap.) PeanpHOil HEOOXOAMMOCTHIO B H a Il U JHU SBJISETCS HENPEPHIBHOE 0Opa-
30BaHME, YTO TPeOyeT MOJHOIEHHOW 0a30BOI 00111€00pa30BaTEIBHON TOJITOTOBKH, B
TOM YHCJIE U MATEMAaTUYECKOMU.

B nponecce mIKOJIbHOM MAaTEMATAYECKON NIEATEIBHOCTH MPOUCXOIUT OBJIAJE-
HUE TAKUMU MBICIUTEIbHBIMUA ONEPALUIMH, KAK MHIYKLIHS U IeTyKUUs, 00001IeHne

1 KOHKpPETHU3alus, aHaJIN3 U CUHTE3S, K.TIaCCI/I(bI/IKaHI/IH N CUCTEMaTHu3alusd, a6CTpaFI/I-



poBanue u aHajorus. OOBEKThI MAaTEMAaTHYECKUX YMO3AKIIOYCHUN W TpaBUIa WX
KOHCTPYMPOBAHUS BCKPHIBAIOT MEXaHW3M JIOTHYECKUX MOCTPOCHUH, BHIPAOATHIBAIOT
ymeHus (popmMynupoBaTh, 0OOCHOBBIBATh M JIOKA3bIBATh CYXKIEHHUS, TEM CaMbIM pa3-
BUBAIOT JIOTUYECKOE MbIlUIeHHEe. Beayias posib mpuHAICKUT MaTeMaTuke B Gop-
MHUPOBaHUU AITOPUTMHUYECKOTO MBIIIJICHUSI U BOCIIUTAHUM YMEHUH J1€MCTBOBATH IO
3aJIaHHOMY QJITOpPUTMY M KOHCTPYMpPOBaTh HOBbIE. B xone pemieHus 3amady — oc-
HOBHOM Yy4eOHOM J1eATeTbHOCTH Ha YPOKaxX MaTEMAaTUKH — Pa3BUBAIOTCS TBOpUYECKAs
U TIPUKJIaIHAsE CTOPOHBI MBILIICHHUS.

OOyuyeHne MaTreMaTuKe JaeT BO3MOXKHOCTh Pa3BHBATh y YyYallUXCS TOYHYIO,
SKOHOMHYIO UM WH(OpPMATUBHYIO peyb, YMEHHE OTOMpaTh HamboJiee MOAXOISIINE
SI3IKOBBIE (B YaCTHOCTU, CUMBOJIMYECKHUE, TpaduuecKue) CpeICTRa.

Matematuyeckoe oOpa3zoBaHUE BHOCHUT CBOHM BKJaA B (OpMHUpOBaHUE OOIIEH
KYJbTYphl uesioBeka. Heo0Xo1MMbIM KOMIIOHEHTOM KYJIbTYpPbl B COBPEMEHHOM TOJI-
KOBaHUU SIBJIAETCS OOIee 3HAKOMCTBO C METOAaMHU MO3HaHUS JEHCTBUTEIHLHOCTH,
IIPEICTaBIICHUE O MPEAMETE U METOJIE MAaTEMAaTUKH, OTINIUSIX MATEMATUIECKOTO Me-
TOJa OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MpHUMeE-
HEHUSI MaTeMAaTUKH JIJIsl PEIICHUS] HAYYHBIX U MIPUKIIATHBIX 3371a4.

Hctopust pa3BuTusi MaTeMaTUYECKOTO0 3HAHUS JA€T BO3MOXKHOCTH MOMOJHUTH
3amac UCTOPUKO-HAYUYHBIX 3HAHUH MIKOJIHHUKOB. 3HAKOMCTBO C OCHOBHBIMU UCTOPH-
YECKUMH BE€XaMU BO3HUKHOBEHHUSI U PA3BUTHS MAaTeMAaTUYECKOW HAYKH, C MCTOPHEH
BEJIMKUX OTKPBITHI, UMEHAMH JTIOJICH, TBOPUBIIINX HAYKY, BXOJUT B HHTEIJICKTyalb-
HBIN 0araxk Kaxjaoro KyJIbTypHOTO Y€JIOBEKa.

N3yueHne MaTeMaTUKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKa,
MOHUMAHMIO KPAcOThl M H3SIIECTBA MAaTEMAaTUUYECKUX PACCYXKICHHM, BOCHPHUSITHIO
reoMeTpu4ecKux (popM, YCBOCHUIO UJIEH CUMMETPHH.

OO0mas xapakTepucTUKAa Kypca MaTeMaTHKH 5 — 6 Ki1accoB

B ®enepanbHoM rocymapctBeHHOM oOpa3oBaTeabHOM cTaHjapTe u IIpumep-
HOM TTporpaMMe OCHOBHOTO 00111eTr0 00pa3oBanusi chOPMYITUPOBAHBI ST O0yUCHHUS
MaTe€MaTUKe B OCHOBHOM IIKOJIE U TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUSI COAEPIKAHUS

Kypca. DTH 1eJIeBble YCTAHOBKU HOCAT OOLIMIT XapakTep U 3a7at0T HaNpaBICHHOCTh



0o0yuyeHHsI MaTeMaTUKe B OCHOBHOM IIKOJIE B 11eJIoM. B maHHOM pabouel mporpaMmme
OHU KOHKPETU3UPOBAHBI IPUMEHHUTENIBHO K 3TAy 5 — 6 KJIACCOB C yY€TOM BO3pacT-
HBbIX BO3MOKHOCTEW ydammxcs. B kauecTBEe MPHOPUTETHBIX BBIIBUTAKOTCS CIEAYIO-
M€ LENH:

- IOABEJCHUE yYAIINXCS HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKHd W OKPY’KAIOIIETO MHpA, MOHWMAHUIO MATEMATHKHA KaK 4YacTH OOIIeiH
KYJIbTYPBI YEJIOBEUECTBA;

- pa3BUTHE MMO3HABATEIILHON aKTUBHOCTH;

- (b OPMUPOBAHNE MBICIUTEIILHBIX OIEpaIiil, SIBISTIONUXCS OCHOBON MHTEIUICKTYalIh-

HOM JICATEIbHOCTH;

- Pa3BUTHE JTOTMYECKOTO MBIIIJICHHUS, A ITOPUTMHAYECKOTO MBIIICHUS;

- (hopmupoBaHre YMEHUS TOYHO BBIPA3UTh MBICIIb;

- pa3BUTHE UHTEpECa K MAaTEeMATUKE, MAaTEMaTHUYECKUX CIIOCOOHOCTEH;

- (hopMUpOBaHKE 3HAHUN U YMEHUM, HEOOXOAUMBIX JJI U3yYEHHUs KYpCOB MaTEMaTH -
KU 7 — 9 KIaccoB, CMEXHBIX JUCLUIUINH, IPUMEHECHUS B IOBCEIHEBHOM KU3HMU.

B nmannoit paboueit mporpamme kypc 5 — 6 kiaccoB quHuE Y MK «Cdepbi»
MPEJICTABIICH KaK apu(PhMETUKO-TEOMETPUUECKUN C BKIIFOUEHUEM AJIEMEHTOB aJIreOpHI.
Kpome Toro, k HeMy OTHECEHO Hayajao U3y4€HHUs BEPOATHOCTHO-CTATUCTUUYECKOU JIU-
HHUM, a TaKX€ JJIEMEHTOB pasjaena «Jlormka u MHOXKECTBa», BO3MOXXHOCTb YEro
npeaycMmotpena [IpumepHoil mporpaMMoi «o MaTeMaTuke it 5 — 9 kiaccos.

Conepkanue pazziena « ApudMeThkay CIyKUT 0a30i i JabHEUIEro u3y-
YEHUS MAaTEMaTUKA M CMEKHBIX MPEIMETOB, CIIOCOOCTBYET PA3BUTHIO JIOTUUECKOTO
MBIIUICHUS YYaImuxcs, GOPMUPOBAHUHN YMEHHUsI TIOJ30BAaThCS AJITOPUTMAMH, a TaK-
e MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B TTOBCEIHEBHOM JKU3HMU.
[Tpu m3yuennn apudmeTnku (GopMUpPOBAHHE TEOPETHUUECKUX 3HAHUU COUETACTCS C
Pa3BUTUEM BBIUUCIUTEILHONW KYJIbTYPbI, KOTOpas akTyajlbHa U MIPU HAJTUYUU BBIYKC-
JUTENTbHON TEXHUKHU, B YACTHOCTH, C O0y4YCHUEM MPOCTEUIIUM TTpUEMaM PUKUJIKU U
OLICHKHU PE3yJIbTATOB BBIYUCIICHUI. Pa3BUTHE MOHATHUSA O YHCIIE CBSA3aHO C U3YYECHUEM
pPalMOHAIBHBIX YUCEN: HATYPAJbHBIX YHCEN, OOBIKHOBEHHBIX U JIECATHUYHBIX ApOOeEi,

IMOJIOKUTCIIBbHBIX U OTPHULATCIIbHBIX YHUCCII. Hapannenbﬂo Ha JOCTYIIHOM JIA y4a-



LIMXCSI TaHHOT'O BO3pacTa ypOBHE B KypcCe IPE/ICTABIEHA HAy4YHasl HJiesd — pacIluu-
pEHUE TOHATHS YHCIIA.

B 3agaun n3yuenus pazgena «['eoMeTpus» «XOIUT Pa3BUTHUE T€OMETPUUECKUX

MPEACTABICHUN ydyaluxcs, 00pa3HOro MBIIUIEHHUS, IPOCTPAHCTBEHHOIO BOOOpaKe-
HUS, 1300pa3UTENbHBIX YMEHHUA. DTOT 3Tall U3y4EHUsI TEOMETPUU OCYIIECTBIISIETCS B
5 — 6 Ki1accax Ha HarJsJHO-IPAKTHYECKOM YPOBHE, IIPU 3TOM 00JIbIIAsE POJIb OTBO-
JUTCS OMBITY, SKCIIEPUMEHTY. Y4Jaliuecs 3HAaKOMSTCS C T€OMETpUYECKUMHU (urypa-
MU ¥ 0a30BbIMU KOH(MUTYypalMsIMHU, OBJIAJEBAIOT HEKOTOPBHIMU MpUEMAMU MOCTPOE-
HUSI, OTKPBIBAIOT UX CBOMCTBA, IPUMEHSIIOT 3TU CBOMCTBA MPU PEUICHUU 3a7a4 KOH-
CTPYKTHMBHOT'O ¥ BEIYMCIIUTEIBHOTO XapaKTepa.
N3yuenue pasznena «Anredpa» B OCHOBHOM LIKOJE MpPEANoOjaraer, Mpexie BCEro,
OBJIaJIeHHE (POPMAIbHBIM aIIapaToM OYKBEHHOI'O MCUMCIEHUSA. DTO MaTepuai Ooiee
BBICOKOT'O, HEXEJIM apupMeTuKa ypoBHs adbctpakuuu. Ero nsydeHue pemaer nemblid
pAI 3a]1a4 METOJI0JIOTMYECKOT0, MUPOBO33PEHUYECKOT0, JINYHOCTHOTO XapakTepa, HO B
TO K€ BpeMsl TpeOyeT OIpEeNesICHHOTO YPOBHSI MHTEJUIEKTyalbHOro pa3Butud. Ilo-
ATOMY B Kypce 5 — 6 KJIacCOB MPEACTABICHbI TOJIbKO HaYallbHbIE, 0a30BbIE anreOpau-
YECKHUE TOHSTHS, U OH UTPAET pOJIb CBOEr0 poja MOCTHUKA MEXAY apU(PMETUKON U
anreOpoi, Ha3HauYeHHWEe KOTOPOTro MOXKHO 00pa3HO OMHUcaTh TaK: OT YKCET K OyKBaM.

N3yuenune paszaena «BeposATHOCT, M CTAaTUCTHKA» BHOCHUT CYILIECTBEHHBIN
BKJIaJl B OCO3HAHHME YYAIIUMUCS MPUKIATHOTO U MPAKTUYECKOr0 3HAYEHUs] MaTema-
TUKU. B 3aaun ero uzydenust BXoauT GOpMUPOBAHKE YMEHUSI BOCIIPUHUMATh U KPH-
TUYECKU aHAJIU3UPOBATHh MH(GOPMALIHIO, IPEACTABICHHYIO B pa3JIMYHbIX (opmax, mo-
HUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX peajbHbIX 3aBUCUMOCTEH, OIICHUBATh BE-
POSITHOCTh HACTYIUIEHUS! COObITHSI. OCHOBHOE COJEP:KaHHME ITOTO pa3fesia OTHECEHO
K 7 — 9 xnaccam. Jjist kypca 5 — 6 KJIacCOB BBIJICJICHBI CIEAYIOIUE BOMPOCHL: (Hop-
MHUpOBaHUE YMEHUI paboTaTh ¢ MHPOPMAIIUE, TIPEICTaBICHHON B popMe TabIuUIl U
IuarpaMm, epBOHAYATBHBIX 3HAHUM O TpuéMax cOopa M mpeacTaBieHus nHpopma-
L[UH, TIEPBOE 3HAKOMCTBO C KOMOMHATOPUKOH, pellieHrne KOMOMHATOPHBIX 3a/1a4.

BBeneHne B Kypc 3JIEMEHTApPHBIX TEOPETUKO-MHOKECTBEHHBIX MOHATHI U CO-

OTBCTCTBYIOIHGIZ CHUMBOJINKH CHOCO6CTByeT O6OFaIHeHI/IIO MAaTEMATHYCCKOI'O sA3bIKa



ITKOJIFHUKOB, (POPMHUPOBAHUIO YMEHHUSI TOYHO U CKATO (POPMYyIUPOBATH MATEMATH -
YeCKHUe MPEeJIOKEHUS, TOMOTraeT 0000IEHUIO U CHCTEMAaTU3alliy 3HaHUH.
B copepxanue ocHOBHOTro 00111ero 00pa3oBaHusi, mpearycMoTpeHHoro [lpumepabiMu
[IpOrpaMMaMu 10 MaTeMaTHKe Ui 5 — 9 KJIaccoB, BKIIFOUEH Takxke pasnaen «Marema-
TUKa B UCTOPUYECKOM pa3BUTUM». Ero 3neMeHTHI MpEJCTaBICHBI U B COAEPKaHUU
Kypca 5 — 6 kiaccoB. HazHaueHne 3TOro marepuana COCTOUMT B CO3JaHUHU T'yMaHU-
TapHOTO, KYJIbTYPHO-UCTOPUUECKOrO0 (OHA MPU PACCMOTPEHHHM MPOOIEMAaTHKU OC-
HOBHOT'O COJIEPKAHUS.

MecTo yueOHOTro npeaMera B yueOHOM IIaHe

B cootBeTcTBUM ¢ y4EOHBIM IIJITAHOM OCHOBHOT'O 00I111eT0 00pa30BaHUsI B Kypce
MaTEeMaTHUKH BBIICIISIOTCS JIBa 3Tara — 5-6 Kiracchl ¥ 7-9 Ki1acchl, y KaKI0TO U3 KO-
TOPBIX CBOHM CaMOCTOsTeIbHBIC QyHKIIMU. B 5-6 Kiaccax m3ydaeTcsi HHTErpUpOBaH-
HBIN TipenMeT «MaTtemaTtuka», B 7-9 kimaccax — nBa mpeamera «Anredopa» u «I'eo-
meTpusi». Kypc 5-6 kiaccoB, ¢ 0HONM CTOPOHBI, SIBJSIETCS HEMOCPEICTBEHHBIM IPO-
JOJDKEHUEM Kypca MaTeMaTHKU HAa4aJbHOW IKOJbI, CHCTEMATU3UPYET, 0000IIaeT u
pPa3BUBAET MOJIYYEHHbBIE TaM 3HAHUS, C JPYTrOil CTOPOHBI, MO3BOJISIET yYAIIUMCS aJlall-
TUPOBATHCS K HOBOMY YPOBHIO M3yUCHHUsI MIPEAMETA, CO3/]aET HEOOXOIUMYIO OCHOBY,
Ha KOTOpOi#1 OyayT 6a3upoBaThCS CUCTEMAaTUYECKHE KypChl /-9 Ki1accoB.

Ha u3yyenue MaremMaTUKU B OCHOBHOM IIIKOJIE OTBOAUTCS 5 4acOB B HEJNEIIIO B
TEeUEHHUE Bcex JieT 00yueHusi. TakuM o0pa3oM, Ha HHTETPUPOBAHHBIN Kypc «Marema-
THKa» B 5-6 kiaccax orBoautcest Becero 350 ypokos.

JIn4HOCTHBIE, MeTaNpeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThl 00y4eHUs1 MaTeMa-
THKH 5-6 ki1accax

K Baxkneimum pesynbTaTam oOydeHHs] MaTeMaTHKe B 5-6 Kilaccax mpu mperno-
naBanuu 1o Y MK «Cdepb» 0THOCSTCS ClIeTyrOIIHe:

* B JIMYHOCTHOM HANpPABJIEHUM:

6) 3HAKOMCTBO C (haKTamH, WLTIOCTPUPYIONIMMH Ba)KHBIE ITarbl Pa3BU-

TS MaTeMaTUKHU (M300peTeHue NeCATUYHON HyMmepaluH, OOBIKHO-
BEHHBIX JPOOEH, NECATUYHBIX IPOOEH; MPOUCXOKICHUE TEOMETPUU

U3 MPAKTUYECKUX MOTPEeOHOCTEN JTH0JIeH );



CIIOCOOHOCTh K SMOITMOHAIIBHOMY BOCHPHUSITHI0 MAaTeMAaTHUECKUX OOBEKTOB,
pacCyXJIeHUH, PEIICHNUI 3a/1a4, paccMaTPUBaeMbIX ITPoOJIeM;

YMEHUE CTPOUTH PEUCBBIC KOHCTPYKIHMH (YCTHBIE M MMUCHhbMEHHBIE) C UCIOJIB30-
BaHHEM M3YYEHHON TEPMUHOJIOTHH W CUMBOJIMKH TIOJTHEE, TOHUMATh CMBICI TIOCTaB-
JICHHOM 3a7]a4M, OCYIIECTBIISATH MTEPEBOJI C €CTECTBEHHOTO S3bIKA HA MATEMAaTHICCKUN
1 Ha00OpOT;

. B MeTanpeIMeTHOM HANPABJICHUM:

YMEHHE TJIAHUPOBATh CBOIO JCSITEILHOCTD MPH PEIICHUH YICOHBIX MaTeMaTH-
YECKUX 3aJ1a4, BUACTh PA3INYHBIC CTPATETHH PEIICHUS 3a/1ad, OCO3HAHHO BHIOMPATH
croco0 penieHus;

yMeHue paboTaTh ¢ y4eOHbIM MaTEeMaTHUYECKUM TEKCTOM (HAaXOJIUTh OTBETHI HA
MTOCTAaBJICHHBIC BOIIPOCHI, BBIICIATH CMBICIIOBBIC (hparMEHTHI U TIP. );

yMEHHUE TMPOBOJUTH HECIOXKHBIC TOKA3aTebHBIE PACCYKICHHUS, OMUPAsICh Ha
U3Y4YCHHBIC OIPEJIEIICHMs], CBONCTBA, MPU3HAKU; PACIIO3HABATh BEPHbIC U HEBEPHBIC
YTBEPKJICHHSI; WILTIOCTPUPOBATH MPUMEpPaMU U3YYCHHBIC MOHATHA U (DaKThI, OMPO-
BEPrarh C MOMOIIbIO0 KOHTPIPUMEPOB HEBEPHBIC YTBEPIKICHHUS,;

yYMEHHUE JIeHCTBOBATh B COOTBETCTBUH C TPE/IJIOKEHHBIM aJITOPUTMOM, COCTaB-
JISITh HECJIOKHBIE AJITOPUTMBI BEIUUCIICHUN U TIOCTPOCHUIA;

5)  npumeHeHHe MPUEMOB CAMOKOHTPOJIS MPH PEIICHUH YUeOHBIX 33714,

6)  yMeHHe BUACTh MAaTEMATHYECKYIO 3a/1a4y B HECIOKHBIX MPAKTHICCKUX
CUTYaIUsIX;

. B MIpeIMEeTHOM HaNpaBJIeHUM:

BJIaZicHUE 0a30BBIM IMOHATUHHBIM aIlliapaToM IT0 OCHOBHBIM pa3zeiiaM Cozep-
KaHWS,

BJIJICHUC HABBIKAMHU BBIYMCIICHHH C HATYPaJbHBIMU YHCIIAMH, OOBIKHOBCHHBI-
MU U JACCATUIHBIMU JPOOSIMHU, TTOJIOKUTEIIBHBIMUA U OTPULIATEITLHBIMU YHCIIAMU;

YMEHUE PelIaTh TEKCTOBBIC 3a/1a4l apU(PMETHIECKUM CITOCOOOM, HCTIONB3YS

pa3MYHbIe CTPATETUU U CIIOCOOBI paCCyKICHHUS;



YCBOCHME HA HArJAIHOM YPOBHE 3HAHMM O CBOMCTBAX IJIOCKMX M MPOCTPaH-
CTBEHHBIX (PUTYp; MPUOOPETEHUE HABBIKOB UX U300PAKECHUS;, YMEHHUE HCIIOIb30BAThH
FEOMETPUYECKUH S3BIK IS ONMCAHUS IPEAMETOB OKPYKAKOLIET0 MUPA;

MPUOOPETEHHUE OIBITAa U3MEPEHUS JUTHH OTPE3KOB, BETMYNH YTJIOB, BEIYHCIIC-HHSI
iomaae u 00bEMOB; MOHUMAHKE UJIEU U3MEPEHMUSI ITTUH, TUIONIaiel, 00bEMOB;

3HAKOMCTBO C UJIESIMH PABEHCTBA (PUTYpP, CAMMETPHUH; YMEHHUE PAacliO3HABATh U
n300paxaTh paBHbIC U CUMMETPUYHBIE QUTYPHI;

yMEHUE MPOBOJAUTH HECJOXKHBIE MPAKTHUUECKHE Pacd€Thl (BKIIOYAIOUIUE BbI-
YUCJIEHUS C MPOIEHTAMH, BBINOJHECHUE HEOOXOIUMBIX U3MEPEHUMH, UCIOJIb30BaHUE
MPUKUAKA U OLEHKH);

UCIIOJIb30BaHuE OYKB JJIsl 3alIMCH OOIIUX YTBEPKIACHUU, (OPMYJI, BBIPAKECHUI,
YpaBHEHUI; yMEHHE ONEPHU POIATh MOHATUEM «OYKBEHHOE BBIPAKEHHE, OCYIIECTB-
JIATH JJIEMEHTAPHYIO €S TEIBHOCTD, CBI3aHHYIO C TIOHATUEM «YPABHEHHUEY,

3HaKOMCTBO C HJEEW KOOPAMHAT HA NPAMOM M HA IUIOCKOCTH; BBIIIOJHECHUE
CTaHJAPTHBIX NPOLIEAYP HA KOOPAUHATHOMN MIIOCKOCTH;

NMOHUMaHUE U MCTOJb30BaHUe MH(OpMaIuu, npeacTaBieHHol B Gopme Tad-
JIUIIBI, CTOJIOYATOM UM KPYTOBOM IMAarpamMMbl;

yMEHUE pellaTh MPOCTEHINEe KOMOMHATOPHBIE 3aa4u TepeObopoM BO3MOXK-
HBIX BAPUAHTOB.

Conep:xanue
Harypanbuble unciaa. Harypaneueiit psg. Jdecsatuyunas cuctema cunciienus. Apud-
METUYECKUE ACHCTBUS C HATypadbHbIMH unciaamMu. CBoMCTBAa apuMETUYECKHUX Aeii-
CTBUHU.
CreneHnb ¢ HaTypaJbHBIM NTOKA3ATEIIEM.
YHucnoBble BBIpaXEHUS, 3HAYCHUE YHCJIOBOrO BbIpakeHUs. llOpsamok JelCcCTBUH B
YHUCJIOBBIX BBIPAKEHUSIX, UCTIOJIB30BaHNEe CKOOOK. PereHne TeKCToBBIX 3amad apud-
METUYECKUMHU CIIOCOOAMH.
Henutenmn n kpatHble. CBOWCTBA M MPU3HAKU JAEIUMOCTHU. [IpoCThie M COCTaBHbIC
yucia. Pa3noxkeHue HaTypaJdbHOrO 4YMCiIa Ha IPOCTble MHOXUTEnu. [leneHue c

OCTaTKOM.



Jpoou. OObikHOBeHHBIE ApoOU. OCHOBHOE CBOMCTBO NpoOu. CpaBHEHUE OOBIKHO-
BEHHBIX Jpo0el. ApupMernueckue NeHUCTBUS ¢ OOBIKHOBEHHBIMU ApoOsaMu. Haxox-
JIEHUE YaCTH OT LIEJIOT0 U LEJOTO 10 €ro YacTH.

Hecstuunsie npodu. CpaBHEHHE AECATUYHBIX ApoOei. ApupMeTHuecKre IeUCTBUS C
AecITUUHBIMU Apoosimu. [IpencraBienne aecsTHUHOW ApoOU B BUAE OOBIKHOBEHHOU
IpoOu 1 OOBIKHOBEHHOM B BUJE JECATUYHOM.

IIpoueHTHI; HAXOXACHUE MPOLICHTOB OT BEJIWYUHBI U BEIMYMHBI 110 €€ MPOLEHTaM.
OTtHo1IEeHNE; BRIpaXEHUE OTHOLIEHUS B ITpoLeHTax. [Iponopius; 0CHOBHOE CBOWCTBO
IPOIOPLIHH.

Pemenuie TeKCTOBBIX 3a71a4 apu(PMETHUECKUMHU CIIOCOOaMH.

PanuonajsbHble yncia. [lonoxuTenbHble 1 OTpULATEIbHBIE YMCIA, MOAYJb YKCHA.
MHO0keCTBO LENbIX YKcesl. MHOXKECTBO PallMOHAIBHBIX YHUCEIT; PALIMOHAIBHOE YHCIIO
KaK OTHOLIeHUEe M/N, rjie m — 1eNoe 4ucio, a N — HatypanbHoe. CpaBHEHHE paIvo-
HaJbHBIX yucel. ApudmeTndeckue AeCTBUS ¢ paMOHAIbHBIMU yuciamMu. CBoOMCTBa
apupmeTnyeckux aercTBuil. CTENneHb ¢ UEeIbIM MOKA3aTEIEM.

HeiictBuTesbHBbIE yncIa. KBagpaTHbIii KOpeHb 13 uncia. KopeHb TpeTbell CTeneHu.

2

2
[Tonsitue 00 mppanroHansHOM uncie. MppanmoHanbHOCTh yucia J7 u Heconsme-

PUMOCTh CTOPOHBI W JHMAroHaIM KBajaparta. JleciTuuyHbIC TPUOIUKEHUS UPPALIUO-
HAJIBHBIX YHCET.

MHOXECTBO IEHCTBUTENBHBIX YHCEN; MPEICTABIICHNE JEHCTBUTEIBHBIX YHCEI Oec-
KOHEUHBIMH JIECITUYHBIMU Apo0siMu. CpaBHEHUE ICHUCTBUTEIIBHBIX YUCE.
Koopnunatnas npsimas. U3o0pakeHue yrncen TOUKaMu KOOPAUHATHON mpsimoit. Uwuc-
JIOBBIE€ MIPOMEKYTKH.

N3mepenusi, npubmnkeHusi, oueHKH. PazmMepsl 00bEKTOB OKpYyKaroiero Mupa (ot
AJIEMEHTAPHBIX YacTUI] 10 BceneHHoil), IIUTEIbHOCTh MPOIECCOB B OKPYXKAIOIIEM
Mupe. Beiaenenre MHOXKUATENST — CTENEHU ASCATH B 3alIMCH YKCIIa.

[TpubmmxkéHHoe 3HAYEHUE BEIMYMHBI, TOYHOCTH MpuOmmkeHus. OKpyriieHue Hary-
PaNBHBIX YKCEN M JECATUYHBIX ApobOeit. [Ipukuaka u omeHka pe3yIbTaToB BBHIYHCIIEC-

HUU.



AJredOpanveckue BbIpaskeHUsl. byKBEeHHbIE BBIPAXKEHUS (BBIPAXKEHHUS C MEPEMEH-
HbIMH). UncioBoe 3HaUeHHEe OYKBEHHOTO BhIpaXKCHUA. J{OMyCcTUMBIE 3HAaYCHHUS TIepe-
MeHHbIX. [lojicTaHOBKa BbhIpakeHHI BMecTo niepeMeHHbIX. [IpeoOpazoBanue OykBeH-
HBIX BBIP@KCHUM Ha OCHOBE CBOMCTB apu(METHYECKHX JeHCTBHI. PaBeHCTBO OyK-
BEHHBIX BBIPAKECHHU. TOXIECTBO.

CreneHb ¢ HaTypalbHBIM IOKa3aTeleM U €€ cBOMCTBA. OQHOUIEHB U MHOTOYJIEHBI.
Crenenb MHOrousieHa. CiokeHHe, BBIMUTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMyJibI
COKpAIIEHHOI'O0 YMHOXEHHUs: KBaJApaT CyMMBI U KBaapar pasHoctu. dopmyna pasHo-
cTd KkBajpaToB. [IpeoOpa3oBaHHe LIEIOTO BBIPAKEHHUS B MHOrouseH. PaznoxkeHue
MHOTOYJIEHOB Ha MHOXHUTENU. MHOTOUYIEHBI ¢ OJHON nepemMeHHo. Kopenb MHOTrO-
wieHa. KBagpaTHelil TpEXUIIEH; PA3JIOKEHNE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIN.
AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO anreOpamdeckoil npodu. CiioxeHue,
BBIYMTAHUE, YMHOXKEHHUE, JICJICHUE anreOpanyeckux Apooei. CTeneHp ¢ esbIM MoKa-
3aTeNeM U €€ CBOWCTBA.

PaunoHnansHbie BhIpakKeHUS U MX ITpeoOpa3oBaHus. JJoka3aTenbCTBO TOXKIECTB.
KBagpatubie kopau. CBOICTBA apu(PMETUUECKUX KBAIPATHBIX KOPHEN U UX TPUMeE-
HEHHUE K MpeoOpa30BaAHUIO YHCIIOBBIX BHIPAXKEHHUI U BHIYUCIICHUSIM.

YpaBHeHusi. YpaBHeHHE ¢ OIHOU nepeMeHHOU. Kopenb ypaBHeHuns. CBOWCTBA YHC-
JIOBBIX PaBEHCTB. PaBHOCUIIBHOCTH ypaBHEHUM.

JIuneitnoe ypaBHeHue. KBaapaTtHoe ypaBHeHue: (opMysa KOpHEH KBaJIpaTHOIrO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHMN, CBOIAIIMXCS K JIMHEWHBIM U
KBaJpaTHbIM. lIpuMepsl pelieHuss ypaBHEHUN TPETbEW U 4ETBEPTOU cTeneHeu. Pe-
HIEHHE JPOOHO-PALMOHAIBHBIX YPaBHEHUH.

VYpaBHeHUE ¢ IBYyMsI IEPEMEHHBIMU. JINHENHOE ypaBHEHUE C ABYMS NIEPEMEHHBIMU,
IIPUMEPBHI PELICHNUS YPABHEHNUN B LEJIBIX YUCIIAX.

Cucrema ypaBHEHMI C JIByMs NEpPEMEHHBIMH. PaBHOCMIBHOCTH cUCTEM. CHUCTEMBI
JIBYX JMHEWHBIX YPABHEHHU C JIBYMsI NEPEMEHHBIMH; PEIICHHE NOJCTAHOBKOW W
cinoxeHueM. [IpuMepsl pemeHns CUCTEM HEJIMHEWHBIX YPAaBHEHUW C JIByMs Iepe-
MEHHBIMH.

Pemennie TeKCTOBBIX 33724 aare0panyecKuM CrocoooMm.
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JlekapTOBBI KOOPAMHATHI Ha TUIOCKOCTH. ['paduueckast HHTepIIpeTaIis ypaBHEHHS C
JIBYMs NepeMeHHbIMU. ['paduk TUHENHOTO ypaBHEHUS C IByMsI IEPEMEHHBIMHU;, YT~
J0BOM KO3(PDUITMEHT PSIMOIA; YCIOBUE NapaJICIbHOCTH TIPAMBIX. [ paduku mpo-
CTEHIINX HEJTMHEHHBIX ypaBHEHUI: Tapadoiia, runep0oia, OKpyKHOCTh. [ 'paduue-
CKasl MHTEPIIPETALlMs CUCTEM YpaBHEHHUM ¢ ByMs nnepeMeHHbIMHA. HepaBeHcTBa.
UucnoBble HEPABEHCTBA U UX CBOICTBA.

HepaBeHcTBO ¢ 01HOM nepeMeHHON. PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEpa-
BEHCTBA C OJIHOM nepeMeHHou. KBagpaTHeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C
OJHOM IEPEMEHHOM.

®ynknuu. [IpuMepsl 3aBUCUMOCTEH; MpsMasi MPOMOPIIMOHAILHOCTh; 00paTHas Mpo-
MOPIMOHATBHOCTG. 3aJjaHue 3aBUCUMOCTEN (hopMyiamMu; BRIYUCICHUS 110 (hopMyIiam.
3aBUCUMOCTH MEXay BeauuuHamu. [Ipumepsl rpadukoB 3aBUCHUMOCTEH, OTpa)karo-
IAX PEATbHBIE MTPOLIECCHI.

Yucaosble pynkuuu. [louarue ¢yHkiuu, 06acTb NpUMEHEHUsI U 00J1acTh 3Haye-
Hust pyHkiuu. CriocoObl 3aaanus Gyukimu. ['paduk dyakuuu. CBoricTBa QyHKIIHH,
X oTpakeHue Ha rpaduke. OYHKIHNH, ONMKUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MpPO-
MOPLIMOHATBHBIE 3aBUCUMOCTH, WX rpaduku U cBoicTBa. JluHeliHas (yHkims, e€
rpaduk u cBoiictBa. KBanpatuunas ¢yskius, e€ rpaduxk u cBoiicTBa. CTeneHHbIE

(YHKUMU C HAaTypaJbHBIMU MOKa3aTelssMu 2 U 3, ux rpaduku u cBoictpa. ['paduxu

——cre |1

YucsioBbIe MOCIe0BATEIbHOCTH. [[0OHATHE YNCTIOBOM NOCIIEI0BATENIBHOCTH. 3313~
HUE TTOCJIE0BATEILHOCTH PEKYPPEHTHOM hopmysiol u GopMyIioit N-ro yjeHa.
Apudmernueckas u reomeTpuueckas nporpeccu. @opmMyibsl N-ro 4jieHa apupmeTu-
YECKOM ¥ reOMEeTPUUECKOM Mporpeccuii, CcyMMbl IEPBBIX 7-X WieHOB. M300paxenue
YJIEHOB apu(hMETUUECKON U TEOMETPUUECKOM MPOrpeccuii TOUKaMu KOOPIMHATHON
NJI0CKOCTH. JIMHENHBIN U SKCOHEHIUMAIBHBINA POCT. CI0KHBIE TPOLEHTHI.
OnucarenbHasi ctaTucTHKA. [[pencTaBnenue JaHHBIX B BUJIE TAOJIULL, JUATPAMM,
rpagukoB. CiyyaiiHas ©”3MeHYMBOCTb. CTaTUCTHUUECKHUE XapaKTEPUCTUKN Habopa
JaHHBIX: CpeHEE apuPMETHUECKOE, MEIMaHa, HanOOoJbIlIee U HaMEHbIIEe 3Haye-

Hus, pazMax. [IpencraBieHue o BBIOOPOYHOM HCCIEA0OBAHUH.
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Cayuaiinblie cOOBITHSI M BePOSITHOCTD. [oHATHE O CITy4ailHOM ONBITE U CIIy4ailHOM
coOpiTun. YactoTa ciydailHOTo coObITHsI. CTaTUCTUYECKUN MOJXOA K TMOHSTHIO Be-
pOSITHOCTU. BeposiTHOCTH TPOTHUBOIIOIOKHBIX COOBITHH. [locTOBEpHBIE U HEBO3MOXK-
Hble coObITUSI. PaBHOBO3MOXXHOCTH coObITHH. Kilaccuueckoe ompesneneHue BEposT-
HOCTH.

KomOunaTopuka. Penerre koMOMHATOPHBIX 3a7a4 iepedbopoM BapranToB. KomOu-
HATOpHOE MpaBwiIo yMHOKeHus. [lepectanoBku U (pakTopuar.

JueMeHTHI JIOTHKHU. OnpeneneHrue. AKCUOMBI U TeopeMbl. [lokazarenbcTBo. [Joka-
3aTeIbCTBO OT MPOTUBHOTO. Teopema, oOpatHas nqanHou. [Ipumep u KoHTpHpuMmeED.
[ToHsiTHE O PABHOCUIIBHOCTH, CIEAOBAHUH, YIOTPEOICHHUE TOTUYECKUX CBA30K ec-
JU..., MO, 8 MOM U MOJIbKO 8 MOM Clyyae, TOTUUYECKUE CBS3KU U, UIU.

MarteMaTHKa B HCTOPUYECKOM pa3BUTHUM. VIcTopus hopMHUpoBaHUs MOHSTHS YUC-
Ja: HaTypajbHbIE 4yuciaa, IpOOU, HEAOCTATOYHOCTh PALMOHAIBHBIX YUCEN ISl T€0-
METPUYECKUX HU3MEPEHUH, UppalMOHAIbHbIE 4ynciia. CTapUHHBIE CUCTEMBI 3allUCH
yucen. J{poou B BaBunone, Erunte, Pume. OTkphiTE necstuunbix apodeit. CtapuH-
HblEe cucTeMbl Mep. [ecsaTuunbie 1poOu U MeTpuyeckas cuctema mep. [losiBnenue ot-
punarenbHbIX yucen U vy, JI. Marauukui. JI. Ounep.

3apoxnenue anreOpsl B Hemapax apudmeruku. An-Xopesmu. Poxnenne OykBeHHOM
cumBosiuku. [1. ®epma. @. Buer. P. [lekapt. Uctopus Bompoca o HaxoxaeHuu Ghop-
MyJI KOpHEH anreOpanyecKux ypaBHEHUH, HEPA3pPEIIMMOCTh B PaJiMKaiax ypaBHEHUN
crenenu, Oonbiieit yeteipéx. H. Tapranss, x. Kapgano, H. X. AGens. O. I'anya.
N300perenue MeToza KOOPAUHAT, O3BOJISIOLIETO EPEBOJUTH T€OMETPUUECKUE 00h-
eKThI Ha s13bIK anreopsrl. P. Jlekapt u I1. depma. [IpumMepsl pa3nudHbIX CUCTEM KOOP-
IUHAT HA TUIOCKOCTH.

3anaua Jleonapno Iuzanckoro (®dubonauun) o kponukax, yucia Oudonauyu. 3aaa-
ya O [IaxMaTHOM JIOCKE.

HcrTokn Teopun BEpOSATHOCTEM: CTpaxoBoe Jeiio, azapTHbie urpsl. 1I. depma u b.
[Tackainsb. A. bepaymum. A. H. Konmoropos.

Ot 3emuiemepus k reometrpuu. [Tudarop u ero mkona. @anec. Apxumen. Ilocrpoe-

HHA C IIOMOIIIBIO TUPKYJLI U JINHEHKH. HOCTpOGHI/IC IMpaBUJIBHBIX MHOTOYT'OJIbHUKOB.
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Tpuceknus yrna. Kagpatypa kpyra. YaBoenue kyba. Mcropus uucna m. 3oi0To0€

ceuenue. «Hauana» EBknupa. JI. Diinep. H. U. Jlobauesckuit. Ucropus nsitoro mo-

ctynata. Copusm, mapajgoKchl.

TCOpCTHKO-MHO)KeCTBeHHbIe NNOHATHAA. MHO}KCCTBO, QJICMCHT MHOZKCCTBA. 33,[{3-

HHUC MHOKXCCTB IICPCUUCIICHUCM JJICMCHTOB, XapaKTCPUCTUICCKHUM cBorictBoM. CTtaH-

HapTHBIC 0003HAYCHHUS YKCJIOBBIX MHOKECTB. HYCTOC MHO>KECTBO M €ro oOo3Haye-

Hue. [TomMHuoxkecTBo. OOBEIMHEHHUE U TIEPECEUECHUE MHOMXKECTB.

HJIJII-OCTpaHI/IH OTHOIIICHUM MCXKAY MHOXKCCTBAMHU C IIOMOIOBIO JHAarpaMm Bﬁnepa—

Benna.

TemaTnueckoe mannposanme S kiaacce (170 yacos)

Coneprkanue TeM Kon-

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIIbHOCTH HA YPOBHC YHUBECP-

BO CaJIbHBIX YYE€OHBIX AEUCTBUN
4acoB
I'nasa 1. JIuauu 9 Pacnio3HaBath Ha mpeameTax, H300pakeHHsIX, B OKPY>KaIoLIeM MUpPe

pa3IuyYHbIE JIMHUY, IIJIOCKHE U IPOCTPAHCTBEHHbIE. Pacnio3HaBaTh Ha
yepTeKax U pUCyHKaX 3aMKHYTbI€ U HE3aMKHYThIE JTJMHHUH, caMoIiepe-
cekaromuecs u 6e3 camonepecedeHnid. ONMUCHIBATh U XapaKTEPU30-
BaTh TUHUM. M300paxkaTh pasnuyHble TMHUU. KoHCTpyHpoBaTh anro-
PUTM TOCTPOEHUS JMHMHU, U300pakEHHOW Ha KieTdaToi Oymare,
CTPOUTH 1O AIropuTMy. Pacrio3HaBaTh Ha yepTexax, puCyHKax, U MO-
NeNAX IpSAMYI0, 4aCTH IpsSAMOH, ToMaHyto. [IpuBoauTh npumeps! aHa-
JIOTOB 4acTeW MPAMON B OKPYKAIOLIEM MUPE, MOJAEIUPOBATH MPSAMYIO,
JIOMaHy10. Y3HaBaTh CBOWcTBa mpsiMoi. 1300paxarts npsimyto, j1yd,
OTPE30K, JIOMaHYIO OT PYKHU U C UCIIOJIb30BAHUEM JIMHEHWKH. Pacrio-
3HaBaTh HA YEPTEKaxX, PUCYHKAX, MOJENAX OKPYKHOCTb U Kpyr. IIpu-
BOJIUTH MPUMEPHI OKPYKHOCTHU M Kpyra B OKpy»karoliem Mupe. 1300-
pakaTb OKPYXHOCTb 33JJaHHOTO pajinyca ¢ OMOILIbI0 HUpKyis. KoH-
CTPYHpOBaTh AJTOPUTM BOCIPOM3BEIEHUS PUCYHKOB U3 OKPYKHO-
CTeH, CTPOUTH MO ANTOPUTMY, OCYIIECTBISATH CAMOKOHTPOJIb, IPOBE-
psisi COOTBETCTBHE MOJIYYEHHOTO N300pakKeHUS 3aJaHHOMY PUCYHKY.
N306paxaTh OKpYKHOCTH I10 ONucaHuio. Vcrnonbp3oBaTh TEPMUHOIIO-
THUI0, CBSI3aHHYIO C OKPY’KHOCTBIO. Y3HaBaTh CBONCTBA OKPY>KHOCTH.
OnucelBaTh M XapakTEpU30BaTh JIMHUU. BeIIBUTaTH T'MIOTE3BI O
CBOMCTBaX JIMHUHN U 000CHOBBIBAThH UX. M300pakaTh pa3ianyHbIe JIU-
HUU, B TOM YHCJIE NPSAMBIE U OKpYKHOCTH. KoHCTpynpoBars anro-
PUTM TIOCTPOCHUS JMHHMHU, W300pakEHHOW Ha KierdaToi Oymare,
CTPOUTH 110 AITOPUTMY, OCYILECTBIATH CAMOKOHTPOJIb, IPOBEPSS CO-
OTBETCTBHE MOJIYYCHHOTO M300pakeHus 3alaHHOMY pHCYHKY. Haxo-
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JUTH JJIMHBI OTPE3KOB, JIOMAHBIX.

['naBa 2. Haty-
pajibHBIC YKCa

12

YuTaTh U 3aMCHIBATh OOJIBIINE HATYypalbHbIC YncIa. Vcronb30BaTh
JUIS 3aIIUCH OOJIBIINX YHMCEN COKpAIEHUs: ThIC., MIIH., MipJ. [Ipen-
CTaBJIATh YUCIIA B BUAEC CYMMBI Pa3psAHbIX ciaraeMbix. [lepexonuts
OT OIHMX €IMHUILl U3MEPEHMSI BEIMYMH K IpyruM. HaxoauTs ommbdku
IIPU IIEPEXOAE OT OJHUX CAVHUI] U3MEPEHUs K IpyruM. Yurarte U 3a-
IUCHIBATh YMCJIA B HEMO3UIIMOHHOM CUCTEME CUUCIIEHUS (KJIMHOIIUCH,
puMckas Hymepauus). OnucelBaTh CBOMCTBA HATypaJbHOIO psila.
CpaBHuBath M ynopspouuBaTh. HaTypallbHblE 4uClla, BEIUYMHBI
(JuMHY, Maccy, BpeMsl), BBIDAKEHHBIE B Pa3HbIX €MHULIAX U3MEpe-
Hus. YepTuTh KOOPAMHATHYIO NPSAMYI0, U300pakaTh YKCiia TOUKaMU
Ha KOOPJMHATHOMU IIPSIMOM, HAXOAUTHh KOOPAMHATY OTMEYEHHOU TOY-
ku. MccnenoBaTh 4MCIIOBBIE 3aKOHOMEPHOCTH. Y CTaHABIIMBATh Ha OC-
HOBE JaHHOW MH(pOpPMAINH, COIEpIKaIEH YMCIIO ¢ HYISIMHA Ha KOHIIE,
KaKoe 3HaueHHe OHO BBIpAXKaeT: TOYHOE UM NpuOmkéHHoe. OKpyr-
JATh HaTypajbHbIC YKCIa 10 cMbIcay. [IpuMensaTs npaBuio okpyrie-
HUS HaTypaJIbHBIX YUCEJl. Y 4acTBOBATh B OOCYX/IEHUU BO3ZMOKHBIX
OLIMOOK B X0JI€ U pe3y/IbTaTe BBIIOIHEHUS 33JaHUI HAa OKPYTJIEHUE
yucen. PemaTs KoMOMHATOPHBIE 33/1a4K € TIOMOIIBIO IIepedopa Bcex
BO3MO>KHBIX BapMAHTOB (KOMOWHAIIUIA YKCE, CIIOB, IPEIMETOB U Jp.).
MopnennpoBaTh X0/ PELICHHUs C IOMOIIBI PUCYHKA, C IIOMOIIBIO Je-
peBa BO3MOKHBIX BapHaHTOB. VCIIOIb30BaTh MO3UIIMOHHBINA XapaKTED
3aIMCH YHCEN B JECATUYHON CHUCTEME B XOJ€ peleHus 3a1ad. Yuratsb
U 3aIMCBIBaTh HAaTypaJbHbIE YMCIIA, CPABHUBAThb M YIOPSIOYHUBATH
yucia. M300paxars yuciia TOYKAMU Ha KOOPAWMHATHOW MPSMOH.
OxkpyrisaTh HaTypaibHble ycia. PemaTe KoOMOMHATOpHBIE 3a/1a4H C
MOMOIIbIO Iepedopa BCEX BOZMOXKHBIX BAPUAHTOB.

I'maBa 3. JleiicTBust
C HATypAIbHBIMHA
qrcIaMu

21

Ha3zniBaTh KOMIIOHEHTEI AEHCTBUH CII0KEHUS U BEIMATAHHUS. 3aIIUCHI-
BaTh C MOMOIIbIO OYKB CBOMCTBA HYJISI PU CJIOKEHUH U BHIYUTAHUU.
BrINOIHATE C10KEHUE U BBIYUTAHUE HATYpAJIbHBIX uncel. [Ipume-
HATBH B3aNMOCBS3b CIIOKCHUS M BEIYUTAHUS JUIST HAXOXKICHNS HEN3-
BECTHBIX KOMIIOHEHTOB 3TUX JI€UCTBUM, [IJI1 CAMOIIPOBEPKU TP BbI-
MMOJIHEHUH BBIUKMCIeHUNH. Haxomauth ommbOku M 00BsIcHATH ux. Hc-
MOJIb30BaTh MPUEMBI IIPUKUIKHU U OLIEHKH CYMMBbI HECKOJIBKUX Cllara-
€MBIX, B TOM YHUCJI€ B TPAKTUYECKUX CUTYyalUsAX. Pemars TeKCTOBbIE
3a71a4M Ha CJIOKEHUE U BBIYUTAHKE, AHATU3UPOBATh U OCMBICIIMBATH
ycioBue 3anadn. Ha3plBaTh KOMIIOHEHTHI JEWCTBUN YMHOXEHUS U
JeNeHrs. 3aMuChIBaTh C MOMOIIBI0 OYKB CBOWCTBA HYJIS M €IMHUILIBI
MPU YMHOXEHUHU WU [JIETICHUHM. BBINONHATE YMHOXEHUE U JIEJICHUE
HaTypaibHbIX YKcel. [IpuMeHATh B3aUMOCBA3b YMHOXKEHUS U JIEJIE-
HUS I HaXOXJICHHUS HEM3BECTHBIX KOMIIOHCHTOB J3THX JCHCTBHH,
JUIL CaMOIIPOBEPKU IIPU BBIIIOJHEHWH BBIUMCICHUH. M cronb30BaTh
MPUEMBI PUKUJKU U OLIEHKH POU3BEICHUS HECKOJIBKUX MHOXKHUTE-
JIeW, IPUMEHSATD MPUEMBI CAMOKOHTPOJISI IPU BBIITOJIHEHWH BBIUUCIIE-
guil. Haxoouts ommoOKu 1 00BICHATE UX. Pemars TEKCTOBRIE 3a0aun
Ha YMHOXEHHE U JICJIICHUE, aHAJIM3UPOBATh U OCMBICIMBATh YCIOBUE
3a7a4u. AHAJIU3UPOBATh YUCIIOBBIE OCIEA0BATEILHOCTH, HAXOIUTh
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MpaBWIa KX KOHCTPYHPOBAHUS

BrIunciiaTs 3HaUEHUST YUCIIOBBIX BBIPAKEHUM, COAEPKAILIMX ICHCTBUS
Pa3HBIX CTYIIEHEH, CO CKoOKamMu U 06e3 ckoOok. OnepupoBaTh MaTeMa-
truyeckumMu. CUMBOJIaMU, IEUCTBYS B COOTBETCTBHUH C MPABUIIAMU 3a-
MUCU MAaTEMAaTHYECKUX BbIpaxkeHUil. PemaTh TEKCTOBBIE 3allauu
apuMETHUYECKUM CTIOCOOOM, HCIIONIB3Ysl Pa3IMYHbIe 3aBUCHMOCTH
MEXy BeIMYnHaMHU (CKOPOCTbh, BpeMsl, pacCTosiHuE; paboTa, mpous-
BOJUTEIBHOCTb, BpEMS U T.I1.): aHAIIM3UPOBATH U OCMBICIIMBATh TEKCT
3a1a4M; OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBET-
cTtBUe ycioBuio. OnepupoBaTh CUMBOJIMYECKON 3aMUChIO CTEIICHU
YHUCJa, 3aMEHsIS POU3BEICHUE CTEIIEHBIO U CTENIEHb ITPOU3BEICHUEM.
BprunciiaATe 3HaUYEHUS CTENEHEHN, 3HAYECHHUS YMCIIOBBIX BBIPAKECHHIA,
coJIepXKaIiX KBaJpaThl M KyObl HATYpaJIbHBIX uucel. [IpuMeHsTh
pUEMBI TIPUKHJIKA U OIICHKH KBAJPAaTOB M KyOOB HATYpaTbHBIX UH-
cel, OCYIIECTBIIATh CAMOKOHTPOJIb IPU BBINOJHEHUU BBIYMCIICHUM.
AHaM3UPOBaTh HA OCHOBE YHUCIOBBIX SKCIIEPUMEHTOB 3aKOHOMEPHO-
CTH B ITOCJIEIOBATEIBLHOCTSIX MU(P, KOTOPHIMH OKAHUHMBAKOTCS CTEIIe-
HU HEOOJBIUX YUCell. Pemars TeKCTOBBIC 3a7a9i apH(PMETHISCKUM
Croco00OM, UCTIOJIBb3Ys 3aBUCUMOCTb MEXK/y CKOPOCTBIO, BPEMEHEM,
pPacCTOSAHUEM: aHAIM3UPOBATH U OCMBICIIMBATh TEKCT 3aJa4H; MOJIE-
JUPOBATH YCIOBHE C TIOMOIIBIO CXEM U PUCYHKOB; iepeOpMyIIUpO-
BBIBATh YCJIOBHE; CTPOUTH JIOTUYECKYIO LEMOUKY PaCCYKACHUI; KpU-
THUYECKA OLEHHMBATH IOJIYYECHHBIN OTBET, OCYIIECTBISATH CAMOKOH-
TPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO. BhIuncisATh 3Ha-
YCHHSI YUCJIOBBIX BhIpaXeHHUI. Ha3pIBaTh KOMIIOHEHTHI aprpMETHYIC-
CKHMX NEHCTBUM, HAXOIUTHh HEM3BECTHRIE KOMIIOHEHTEHI JIeHcTBHH. 3a-
MMCHIBATh B OYKBEHHOU (DOpME CBOMCTBA HYJIS M €IUHUIIBI TIPH CJIO-
JKEHUH Y BBIYMTAHUM, YMHOKEHUU U JeneHnd. Ha3piBath OCHOBaHUE
Y TIOKa3aTellb CTETIEHH, HAXOIUTh KBAJAPAThl U KyObl YK CEII, BHIYHC-
JIATHh 3HAYEHMS BBIPAXKEHUM, coepkKalux cTenenu. Mcenenosars 3a-
KOHOMEPHOCTH, CBSI3aHHBIE C OTNPEACIICHUEM MoceHeN TuphI cTe-
[IEHU, IPUMEHATH MOJIyYEHHbIE 3aKOHOMEPHOCTH B XOJI€ PELICHHUS 3a-
Iad.

I'maBa 4. Ucmons-
30BaHHE CBOMCTB
JIEMCTBHM 1P BbI-
YHUCICHHUIX

10

3anuchIBaTh C MOMOIIBIO OYKB MEPEMECTUTENBHOE U COYETATENbHOE
CBOWCTBA CIOXEHUS U YMHOXKeHHs. DOpMyIupoBaTh MpaBuiia npeoo-
pa30BaHUs YMCIIOBBIX BHIPAYKEHUI HA OCHOBE CBOICTB CIIOKEHUS U
yMHOEHMs. lcrnonp30BaTh CBOWCTBA NEUCTBUM MU TPYNIIUPOBKHU
CllaraeMbIX B CyMMe€ U MHOXHUTeJIEH B IPON3BEIEHUN, KOMMEHTUPO-
BaTh CBOM JEHCTBUS. AHAIU3UPOBATh U PACCYKJIATh B XOZAE UCCIIENO0-
BAHUS YUCIIOBBIX 3aKOHOMEPHOCTEM.

OO6cyxaTh BO3MOXKHOCTh BBIYUCIICHUS TUIOMIAIM PSIMOYTOJIbHUKA,
COCTaBJIEHHOTO W3 JABYX MPSMOYTOJbHUKOB, Pa3HBIMH CIIOCOOaMH.
3anuchIBaTh PacHpeleIUTEIbHOE CBOMCTBO YMHOXKEHHUS OTHOCUTEb-
HO CJIO’KEHUS C MOMOIIbI0 OYKB. DOpMyIHpOBaTh U IPUMEHSTH Ipa-
BUJIO BBIHECEHHUS OOIIEr0 MHOXKMTEINS 32 CKOOKH U BBIIOJHATH 00pat-
HOE MpeoOpa3oBaHne. YHacTBOBATh B 00CYKJICHHH BO3ZMOKHBIX OIIIH-
00K B 1IeTI0UKe ITpeoOpa3oBaHusl.

YucnoBoro BeipaxkeHUs. PemaTs TeKCTOBBIE 3a7aun apu(PMETUYECKUM
croco0oM, TpeasiaraTh pa3Hble CIIOCOOBI PELICHHUS.

AHanmu3upoBaTh U OCMBICIMBATE TEKCT 33Ja4u, epe(opMyIupoBsI-
BaTh yCJIOBHE, U3BIIEKaTh HE0OXomuMyro nHpopmarnuo. Moaenupo-
BaThb YCJIOBME 3a/1a4M, HCIIOJIb3Ysl PEAJIbHBIC IPEIMEThI U PUCYHKH.
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Pematp 3amaum Ha 9acTH M Ha YpaBHHBAHUE IO IPEIOKCHHOMY
wiany. [lnanupoBars X0 pemeHns 3aauu apupMeTUIeCKIM CII0CO-
oom. OuileHHBATH MOJTYYEHHBIN OTBET, OCYIIECTBISTH CAMOKOHTPOJb,
IPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBHIO. [IpMeHsTH HOBBIE CIIO-
COOBI pacCy X /IeHHs K PEHICHHIO 33/1a4, OTPAKAIOUINX KU3HEHHBIC CH-
Tyauuu. [ pynnupoBaTh ciaraeMble B CyMMe M MHOXKUTENU B IIPOU3-
Be/IeHNH. PackpbIBaTh CKOOKH B IPOU3BECHUH U BBIHOCHTH B CYMMeE
00IIMI MHOXHTENb 32 CKOOKH. [IpuMeHsTh pa3sHOOOpa3HbIe MPUEMBI
palMOHAIN3aIMY BBIYMCIICHNH, 3alMChIBasi COOTBETCTBYIOLIYIO Iie-
NIOYKY paBeHCTB. Pemarp 3a1aun Ha 4YacTu, Ha ypaBHUBAHUE.

I'nasa 5. Yrubl u
MHOFOyFOJIBHI/IKI/I

Pacnio3znaBaTh Ha uepTexax, pUCyHKax U MOJENAX yribl. Pacno3Ha-
BaTh NPSIMOH, pa3BEPHYTHIH, OCTPBIH, Tynoi yroiu. M300paxarh yrisl
OT PYKH U C UCTIOJIb30BAaHUEM « UEPTEKHBIX HHCTPYMEHTOB Ha HEJU-
HOBAaHHOM U KJIETYaTOM Oymare, MOJIEeIMpOBaTh U3 Oymaru u Jap. Ma-
TepuanoB. Pacro3HaBarh, MoJenMpoBaTh OUCCEKTPUCY yIIIa.
Pacnio3naBaTh Ha uepTexax, pUCyHKax, U MOJIEISAX MPsIMbIE, OCTpLIE,
TyIIbIE U pa3BepHYTHIE YIIIbl. U3MepsATh ¢ MOMOIIBIO TPAHCTIOPTHPA U
CpPaBHMBATh BEIMYUHBI yII10B. CTPOUTH YIJIbl 3aJJaHHON BEIHYUHBI C
MOMOIIIBIO TpaHCTIOPTUPA. Pemare 3a1aun Ha HaX 0k ICHUE TPATyCHOM
MEpBbI YIJIOB.

Pacnio3naBaTh MHOTOYTOJIBHUKH HA YepTEXkKaxX, pUCYHKaX, HAXOJHUTh
UX aHaJOIH B OKpY’KarolleM Mupe. MoaenupoBaTb MHOTOYIOJIbHUKH,
UCIONB3YS OyMmary, mMpoBOJIOKY U Jp., H300pakaTh HA HETMHOBAaHHON
U Ki1eT4aroil Oymare. I3MepsaTh [UTMHBI CTOPOH M BEJTMYUHBI YTIIOB
MHOTOYTOJIbHUKOB. [IpOBOIUTH MuaroHaiu MHOTOYTroJbHHKOB. Hc-
M10JIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C MHOTOYroJbHUKaMu. KoH-
CTPYMPOBaTh AJITOPUTM BOCIPOU3BENEHUS PUCYHKOB, IOCTPOEHHBIX
13 MHOTOYT'OJIbHUKOB, CTPOUTH [0 aJIFTOPUTMY, OCYIIECTBIATH CAMO-
KOHTPOJIb, IPOBEPSIsl COOTBETCTBUE MOIYYEHHOTO N300paKEHUS 3a-
JTAHHOMY PUCYHKY. BBIUMCIIATE IEpUMETPbl MHOTOYT OJIbHUKOB.
MozenupoBaTb MHOTOYTOJIBHUKH, UCIIOJIB3Ys OyMary, poBOJIOKY U
Ip., n300pakaTh Ha HEJIMHOBAHHOM W KiieTyaToi Oymare. Pacrosna-
BaTh MpsIMBbIE, OCTPbIE, TYIbIE YIJIbl MHOTOYTOJIBHUKOB. W3MepsaTh
JUIMHBI CTOPOH ¥ BEJINYMHBI YTJII0B MHOTOYTOJIbHUKOB. 300paxarts
MHOTOYTOJIbHUKU. Pa30MBaTh MHOTOYTOJIBHUK U COCTABIISATH MHOTO-
YTOJIbHUK U3 33JJaHHBIX MHOTOYTOJIbHUKOB. ONpeaensTh YUCIIOo 1nua-
TOHAJ€ MHOTOYrojbHUKA. Vcronbp30BaTh TEPMHMHOJIOTHIO, CBS3aH-
HYIO C MHOTOYroJibHUKaMu. KOoHCTpyHpoBaTh alropuTM BOCIPOU3BeE-
JIEHUS PUCYHKOB, IIOCTPOEHHBIX U3 MHOTOYI'OJbHUKOB, CTPOUTH 110
AITOPUTMY, OCYIIECTBIIATS.

CaMOKOHTpOJIb, POBEPSISI COOTBETCTBHUE MOTYYEHHOTO N300paskeHUs
3aJaHHOMY PHUCYHKY. BpIIBUraTh rumore3bl O CBOMCTBAaX MHOTO-
YTOJIbBHUKOB U OOOCHOBBIBaTh WX. BBIYHCIATH MEPUMETPHI MHOTO-
YT OJIbHUKOB.

I'naBa 6. Jlenn-
MOCTb YHCel

16

®opMyIHpoBaTh OMpPENEICHUS MOHITHH <«JIENUTENIb» U «KPaTHOE»
qucia, ynorpeOiasaTh ux B peur. Haxoaute HanGombmuii oommii ne-
JUTENb U HaUMEHblIee 00I11ee KpaTHOE ABYX YMCEIl, UCIOJIb30BaTh
COOTBETCTBYIOLIME 0003HauUeHus. PeraTrs TeKCTOBbIE 3aauMl, CBA3aH-
HBIE C IEITUMOCTBIO YUCEIL

®opMyIMpOBaTh ONPEAEIEHUS MPOCTOIO U COCTAaBHOI'O YMCIIA, IPU-
BOJWTH IPUMEPHI IPOCTBIX U COCTABHBIX YHUCEI. BBIOIHATE pas3no-
JKEHHUE YMCIIa HA IPOCThle MHOXUTENNU. VMcnonp3oBaTh MaTeMaTnye-
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CKYIO TEPMUHOJIOTHIO B PACCYKACHUSIX U1 O0BICHEHUS, BEPHO WU
HEBEPHO yTBEPXKJICHHUE.

Haxomuth mpocTeie 4uciia, BOCHOJIB30BABIIUCH «PELIETOM JpaTo-
cdeHay 1o npeaygoKeHHOMY B YUeOHHKE MJIany. BBISICHATD, sBIseTCS
JIM YUCIIO cocTaBHBIM. Mcmonb30Bath TabuIly MpocThix yucen. [Ipo-
BOJIUTDH HECIIOXKHBIE UCCIIECIOBAHNS, ONIMPASICh HA YUCIIOBBIE SKCIIEPH-
MEHTHI (B TOM YHCJIE C IOMOIIBI0 KOMITBIOTEPA).

®opMyIMpoBaTh CBOWCTBA JEIIMMOCTH CYMMBI U IIPOU3BEIEHUS, J10-
Ka3bIBaTh YTBEPXKACHUS, 00paIlasch K COOTBETCTBYIOIINM (popMyIu-
poBkaM. KoHcTpyupoBaTh MaTeMaTUUYECKUE YTBEP)KIEHHUS C IIOMO-
HIbIO CBSI3KHU «ECJIH.. ., TO ...». VICII0Nb30BaTh TEPMUH «KOHTPIIPH-
Mep», OIPOBEPraTh YTBEP)KJIEHUE OOILEro XapakTepa C IOMOIbIO
KOHTpIIpUMEpA.

dopmynrpoBaTh NPU3HAKK I€IUMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9.
[TpuBOIUTE MpUMEPHI YHCEN, JENAIIUXCS U He ACTSAIINXCS Ha KaKkoe-
1100 U3 yKa3aHHBIX YKCEN, JaBaTh pa3BEPHYTHIE MoscHeHus. Kon-
CTPYUpPOBaTh MAaT€MaTHYECKHE  YTBEPXKICHHUS C IMOMOIIbIO CBSI3KH
«€CJH..., TO ...», OOBEIUHATD JBA YTBEPKAEHUS B OJTHO, UCIIOJIb3YS
CJIOBOCOYETAHHE «B TOM U TOJBKO TOM ciiyyaey. [IpumeHsTs npu3Ha-
KU JenuMOocTH. Vcronb30BaTh MpU3HAKU AETUMOCTH B PACCYKICHU-
ax. OOBACHATH, BEPHO WJIK HEBEPHO yYTBEPKICHUE.

BBINONMHATE AeTIeHNE ¢ OCTATKOM MPH PEIICHUH TEKCTOBBIX 33/1a4 U
MHTEPIPETUPOBATH OTBET B COOTBETCTBUU C IIOCTABIECHHBIM BOIPO-
com. KnaccudumupoBats HaTypanbHbIe YKcia (UETHBIE U HEYETHBIE,
10 OCTaTKaM OT JeJIeHHs Ha 3, Ha 5 U T.IL.).

[IpuMeHATh MOHATHS, CBSI3aHHBIE C IETUMOCTBIO HAaTYPAJIbHBIX YNCET.
Hcnonb30Barh CBOMCTBA M MPHU3HAKKA JEIUMOCTH. JlOKa3pIBaTh U
OIPOBEPTaTh C IOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHHUS O IETUMO-
CTH unceln. Pemars 3a1aun Ha IeJI€HNE C OCTATKOM.

I'maBa 7. Tpe-
YTOJIBHUKH U Ye-
TBIPEXYTOJILHUKHU

10

PacniozHaBaTh TpeyroJbHUKH Ha YEPTEKAX U PUCYHKAX, IPUBOAUTH
IPUMEPbI aHAJIOTOB 3TUX (UTYP B OKpy»KatoiieM mupe. M300paxars
TPEYrOJIbHUKHU OT PYKU U C UCTIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEH -
TOB, HAa HEJIMHOBAHHOH U KJeTyaToil Oymare; MoJIeIMpOBaTh, UCHOJIb-
3ys Oymary, npoBoJIoKy U Ap. MccrnenoBars cBoiicTBa TPEeyroJbHUKOB
nyTEM dKCIIepUMEHTa, HaOII0IeHUs], U3MEPEHUs1, MOJIEIMPOBAHUS, B
TOM YHCIIE, C UCTIOJIb30BAaHNEM KOMITBIOTEPHBIX Mporpamm. 3mepsats
JUIMHBl CTOPOH, BEJIMYMHBI YIJIOB TpeyroibHuKoB. Kiaccugummpo-
BaTh TPEYTOJILHUKH I10 yIJIaM, TI0 cTopoHaM. Pacro3HaBath paBHO-
OelpeHHbIe U PAaBHOCTOPOHHUE TPEyroibHUKHU. Mcmomnb3oBaTh Tep-
MUHOJIOTHIO, CBA3aHHYIO C TPEYroJIbHUKaMH. BbIIBUTaTh TUIIOTE3HI O
CBOMCTBaX paBHOOEPEHHBIX, PaBHOCTOPOHHUXTPEYTOJIbHU-
KOB, 000CHOBBIBaTh UX. OOBSACHATH HA IPUMEPAX, ONIPOBEPTaTh C MO-
MOILBIO KOHTPIIPUMEPOB YTBEPAKIECHUS O CBOWCTBAX TPEYTOJIbHUKOB.
HaxoauTs nepumeTp TpeyroJibHUKOB, B TOM YHUCIIE, BHIOIHISA HEOO-
XoauMble M3MepeHHs. KoHCTpyHpoBaTh OpHAMEHTHI M MApKETHI,
n300paxasi X OT PyKH, C TOMOIIIbIO HHCTPYMEHTOB, a TaKXKe HCIOJb-
3ysl KOMIIBIOTEPHBIE IPOTPAMMBI.

Pacnio3naBaTh NpsSMOYTrOJbHUKU Ha YepTEkKax U PUCYHKaX, IPUBO-
JUTh IPUMEPBI aHAJIOTOB IPSAMOYTOJIBHUKOB B OKPYKAIOIIEM MUPE.
®opMynupoBaTh ONpeAeIeHNs IPIMOYTOJIbHUKA, KBajaparta. 1300pa-
JKaTh NPSIMOYTOJBHUKN OT PYKHM Ha HEJIMHOBAHHOW U KJI€T4aToil Oy-
Mare, CTpOUTh, HCIOJIb3Ysl YEPTEKHBIE HHCTPYMEHTBI, 11O 3a1aHHBIM
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JUIMHAM CTOPOH; MOJAEIHPOBATh, UCIIONb3YS OyMary, MpoBOJIOKY U Jp.
Haxoautb nepumerp npsMOyrojibHUKOB, B TOM UYHUCIIE, BBIIIOJIHSS He-
oOxonumele u3MmepeHus. MccienoBarh cBONCTBA HPSIMOYTOJIBHUKOB
nyTéM SKCIIepUMEHTa, HAONIOJCHUS, U3MEPEHHUS, MOACTHUPOBAHUSA, B
TOM YHUCJIE C MCIOJb30BaHUEM KOMIBIOTEPHBIX NporpamMMm. CpaBHU-
BaTh CBOICTBa KBajJpaTa W MPSMOYTOJIbHUKA oO0Imero Bunaa. BeiBu-
ratb TUIOTE3bl O CBOMCTBAaX NPSMOYTOJIbHUKA, OOOCHOBBIBATH HX.
OOBACHATH HAa TpUMEpax, ONMPOBEPraTh ¢ MOMOIIBI0 KOHTPIPUMEPOB
YTBEPKACHUSI O CBOMCTBAX MPSIMOYIOJIbHUKOB.

Pacnio3HaBaTh paBHbIE (UIYpHl, IPOBEPATH PABEHCTBO (UIyp HaJO-
kenueM. M3o0paxkarh paBHble Gurypsl. PazouBare ¢urypsl Ha paB-
HbI€ YacCTH, CKJIaJbIBaTh (GUIyphl U3 paBHbIX yacTel. OOOCHOBBIBATS,
OOBSICHATh Ha MPUMEPAX, ONPOBEPraTh C MOMOIILIO KOHTPIPUMEPOB
YTBEpXKIEHHsI O paBeHCTBE puryp. @opMynupoBaTh NpU3HAKK paBeH-
CTBa OTPE3KOB, YIJIOB, IIPSAMOYTOJBHUKOB, OKpykHOCTel. KoHcTpyn-
pOBaTh OPHAMEHTHI U MAPKEThI, H300paxast UX OT PyKH, C IOMOIIIO
MHCTPYMEHTOB, a TAK)KE UCII0JIb3YSl KOMIIBIOTEPHBIE IIPOTPAMMBI.
BbruncnaTe momanad KBaApaToB, NPSAMOYTOJBHUKOB IO COOTBET-
CTBYIOUIMM TpaBwiaM u ¢opmyiaMm. MoaenrpoBatb GUTypsl 3a1aH-
HOW Iiomaan, (GUrypsl, paBHBIC O IDIOMAAH. MoOIEIHpoBaTh €IIU-
HUILBl U3MEPEHHs IUIOIAau. BbIpakaTh ONHM €IMHUIBI U3MEPEHMUS
IUIOINAAM Yepe3 Apyrue. BeiOupaTh eMHULIBI H3MEPEHUs IUIoaau B
3aBHCUMOCTH OT CUTYyalluu. BBINOJIHATE NPaKTUKO-OPUEHTHUPOBAHHbBIE
3aJjaHusd Ha HaXOXKICHHWE Iutomaaeid. Beramcnsars roomanu ¢uryp,
COCTaBJIEHHBIX U3 NPAMOYTOJIbHUKOB. Haxoaute npubiamxéHHoe 3Ha-
YyeHue Iuomaau Quryp, pa3duBas HMX Ha €IUHUYHBIE KBaJpPaThl.
CpaBHuBaTh QUrypsl Mo miomaan u nepumerpy. Pemarts 3amaun Ha
HaXO0X/IEHWE MEPUMETPOB U IUIONIAJIeH KBaJpaTOB U MPSIMOYTOJIbHU-
KOB. BbI1eATh B yCIIOBUM 3ajjauul JaHHbIE, HEOOXOUMBIE IS €€ pe-
LIEHUsI, CTPOUTH JIOTHUECKYIO LIETIOUKY PAaCCYKIEHUH, COMOCTaBIIATH
MIOJIyYEHHBIN Pe3yJIbTaT C YCIOBUEM 3aJauH.

Pacnio3HaBaTh TpeyroJibHUKH, NMPSMOYTOJIbHUKH Ha 4YepTekax U pu-
CyHKaxX, OINpEeAeNsaTh BUJ TPEyrosbHUKOB. M300pakaTh TpeyrojbHU-
KU, MPSIMOYTOJIbHUKN C NIOMOIIbI0 MHCTPYMEHTOB M OT pyku. Haxo-
JUTh TEPUMETP TPEYroJbHUKOB, MPSAMOYTOJIbHUKOB. Bbruncisate
IUIOUIaIM KBAAPAaTOB U MPSIMOYTOJILHUKOB. Pemare 3a1auu Ha HaX0X-
JIeHUE TIEPUMETPOB U IUIOIIAACH KBaJIpaToB U NPSIMOYroJbHUKOB. Mc-
CJIeI0BaTh CBOMCTBA TPEYrOJbHUKOB, MPSIMOYIOJbHUKOB MYTEM 3KC-
NepUMeHTa, HaOII0IeHNs, U3MEPEHHUS, MOJEIIMPOBAHUSA, B TOM YHCIIE,
C UCMOJIb30BaHUEM KOMITBIOTEPHBIX IPOrPaMM.

®opMynrpoBaTh YTBEPKAECHUS O CBOMCTBAX TPEYTrOJbHHUKOB, MPSMO-
YrOJIbHUKOB, paBHBIX Quryp. OOOCHOBBIBAaTh, OOBSICHATH HA MpPHUME-
pax, onpoBepraTh ¢ MOMOUIbI0 KOHTPIIPUMEPOB YTBEPKIACHHS O CBOM-
CTBaxX TPEYroJIbHUKOB, MPSIMOYTOJIBHUKOB, paBHbIX (uryp. Koncrpy-
UpOBaTh AJITOPUTM BOCIPOU3BEACHUS PHUCYHKOB, MOCTPOCHHBIX W3
TPEYrOJIbHUKOB, MPSIMOYTOJbHUKOB, CTPOUTH MO alfOPUTMY, OCY-
HIECTBIISATh CAaMOKOHTPOJb, IMPOBEPSSI COOTBETCTBHUE MOJYYEHHOTO
n300paxkeHusl 3aJaHHOMY pPHUCYHKY. KOHCTpyHpoBaTh OpHaMEHTHI U
MapKeThl, B TOM YHUCIE, C HCIOJb30BAHMEM KOMIIBIOTEPHBIX IIPO-
TPaMM.

I'nasa 8. [IpoOu

19 Mg

JEeTUPOBaTh B rpaMuecKoid, IpeaAMETHOU hopMme 1oaH U ApoOu (B TOM
qucjie ¢ NOMOIIbI KoMIbloTepa). OnepupoBaTb MaTeMaTHue-
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CKHMMH CHMBOJIAMH: 3alIUCBIBATH JI0JIU B BUJI€ OOBIKHOBEHHOH Ipo0OH,
quTaTh 1podu. Ha3piBaTh ynCInTENh M 3HAMEHATEh OOBIKHOBEHHOM
IpoOu, OOBACHATh MX COAEp)KaTeNbHBIA cMbIca. OTMeuaTh ApoOHU
TOYKaMM KOOPJMHATHON NPSIMOM, HAXOIUTh KOOPAUHATHI TOUEK, OT-
MEUEHHBIX Ha KOOPIUHATHOW NpsIMOii. PemaTs TekcToBbIE 3a1a41 C
OTIOPOil Ha CMBICI MOHATHS pooOu. [IpuMeHsTs APpOOH I BBIpaxKke-
HUS €JUHULl U3MEPEHUs JUTMHBI, MacChl, BpDEMEHHU B 00Jiee KPYIHbIX
€IMHULIAX.

®opMynupoBaTh OCHOBHOE CBOMCTBO APOOU U 3aMUCBIBATh €0 C 10~
Moo OykB. MonenupoBats B rpadudeckoit popme U ¢ TOMOILBIO
KOOPJMHATHOW MPSAMOI OTHOIIICHUE paBeHCTBA ApooOeit. [IpuMeHsITh
OCHOBHOE CBOKCTBO ApoOu K mpeoOpazoBaHuio apodei. Haxomutsb
OLIMOKM IIPU COKPAILEHUH JpoOeil WU PUBEIEHUH UX K HOBOMY
3HAMEHATENIO0 U 00BACHATH UX. AHAIU3UPOBAThH YHUCIIOBbIE MOCIEIO0-
BaTEJIbHOCTH, WIEHAMH KOTOPBIX SIBISIOTCS JpOoOU, HAXOAUTh IpaBUiIa
UX KOHCTPYUPOBaHUS. AHAJIM3UPOBATh YNCIOBbIE 3aKOHOMEPHOCTH,
CBsI3aHHBIE C OOBIKHOBEHHBIMU 1po0simu. [TpumMensTs nqpodu u oc-
HOBHOE CBOMCTBO JAp0oOU IPH BBIPAKEHUU €AUHULL U3MEPEHUSI BEJIN-
YuH B 00Jiee KPYIHBIX €AMHUIIAX.

MozenupoBaTh € MOMOIIBIO KOOPAMHATHOM MpPSMOl OTHOILEHHS
«0OJBIIe» M «MEHBIIe» U OOBIKHOBEHHBIX npoOel. CpaBHUBATH
JpoOu ¢ paBHBIMU 3HaMeHaTensIMU. [IpuMeHsATh pasnuyHble NPUEMBI
CpaBHEHUs Ipobeli ¢ pa3HBIMU 3HAMEHATEISIMU, BEIOUpast Hanboee
HOIXOAALMM NpuéM B 3aBUCHUMOCTH OT KOHKPETHOH CHUTYyallMH.
Haxoauts criocoOsl pelnieHus 3a1a4, CBA3aHHbIX C YIIOPsI0YMBAHUEM
U CpaBHEHHEM JIpOOEii.

MopenupoBaTh B rpaduieckoit u mpeaMeTHO popMe CyIIecTBOBa-
HUE YacTHOTO JJIs1 JIIOOBIX JIBYX HATypaJlbHBIX unceln. OnepupoBaTh
CUMBOJIBHBIMHM (pOpMaMU: 3alIUCBHIBATH PE3YJIbTAT JIEICHUS HaTypallb-
HBIX YHCEN B BUJIE IpOOH, IPEACTABIATh HATypalbHbIe YKcia OObIK-
HOBEHHBIMU Apo0sMHU. Pemate TeKCTOBBIE 33/1a4l, CBA3aHHbIE C Jie-
JIEHUEM HaTypaJbHBIX YHCEN, B TOM 4YHCIE, 3aJaud HU3 pEeaJbHON
MPAKTUKH.

MogenupoBath B rpaduyeckoi, mpeaMeTHOl ¢(opme HOHATUS U
CBOICTBa, CBA3aHHbBIE C MIOHATHEM OOBIKHOBEHHOM 1po0u (B TOM 4YHC-
Jie ¢ TIOMOIIBI0 KOMITbIOTEPA). 3aMMUChIBaTh U YUTaTh OOBIKHOBEHHbBIE
npoou. COOTHOCHUTH APOOH U TOYKU HAa KOOPIMHATHOM mpsiMoil. [1pe-
00pa30BbIBaTh IpOOH, CpaBHUBATH U yHOpsAouMBaTh X. [IpoBoauTh
HECIIOKHBIE HCCIIEIOBAHMUS, CBSI3aHHBIE CO CBOMCTBAMU JIPOOHBIX M-
CeJI, ONMPAsICh HA YUCIIOBbIE SKCIIEPUMEHTBHI.

I'maBa 9. JleiicTBust
¢ ApoosMuU

35

MopenupoBaTh CIOKEHHE U BEIYUTAHKE IPOOECii ¢ TOMOIIBIO Pealib-
HBIX 00BEKTOB, pUCYHKOB, cxeM. DopMynInpoBaTh U 3aMHUCHIBATH C
MOMOIIBI0 OYKB MMpaBUIIa CIOKEHUS U BBIYUTAHUS TPOOEH ¢ OIMHAKO-
BBIMHU 3HAMEHATEJISIMHU. BBITIOMHATH CIIOKEHHE W BRIYUTAHUE APOOEH C
OJIMHAKOBBIMU M C Pa3HbIMU 3HAMEHATEINSIMHU, UCIOJIb3Ysl HaBBIKU
npeoOpa3zoBanus 1podeit; TomoIHITH 1poOb 10 1. [IpumensTs cBO¥-
CTBa CJIOKEHHUS IIs1 pallMOHANIM3AI[MU BhIUMCIIEHU. PemaTe TekcTo-
BBIE 3a]1a4M, COJIEpIKaIre APOOHBIC TaHHEIE.

OOBSICHITH IPUEM BBIZICIICHUS IEJION YaCTH U3 HEMPaBUIHLHOU ApOOH,
MpeJICTaBICHUS CMEIIaHHOW ApoOU B BUJIE HEPABUIHLHON U BBINOJ-
HATb COOTBETCTBYIOIIUE 3aUCH. BBIMOTHATE CIOXKEHUE U BBIUUTAHHE
cMeniaHHbIX apodei. KoMmMenTupoBats xo1 Berauciienus. Mcmomb3o-
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BaTh IPUEMBI IPOBEPKH pe3yJIbTaTa BeluuCieHus. Mecnenosarts dnc-
JIOBbIE 3aKOHOMEPHOCTH.

®opMynupoBaTh U 3aUCHIBATh C IOMOIIBIO OYKB IIPAaBUIIO YMHOXe-
HUS IpoOeii. BRIMOMHATS yMHOXKEHUE IpoOe, yMHOXKEHHE APOOH Ha
HaTypaJbHOE YUCIIO U Ha CMEIIAHHYIO ApoOb. BeruncisaTh 3HaYeHus
YHCIIOBBIX BBIPAXECHUN, COIEpKAIIUMX ApoOu; MPHUMEHSATh CBOICTBa
YMHOXEHUS U1l palliOHAJIM3ALUN BhunciaeHui. [IpoBoauts Hecnox-
HBIE MCCIIEIOBAHNUS, CBSI3aHHBIE CO CBOMCTBAMU JIPOOHBIX YHCEIN, OIH-
pasich Ha YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOIIBIO KOM-
nbioTepa). Pemate TekcTOBBIE 3a1a4H, CoAepIKalie JpOOHbIE AaH-
HBIE.

®opMynupoBaTh U 3aIIMCHIBATH C TIOMOIILI0 OYKB CBOWCTBO B3aUMHO
00paTHBIX poOei, MpaBUIIO JIeJIeHus IpoOeil. BrImonHATh neneHue
IpoOeid, nerenue Apodu Ha HATYpaIbHOE YHCIO U HA00OPOT, JICIICHHE
JpoOu Ha cMelIaHHYIo ApoOb 1 Ha000poT. Mcrosib30BaTh NPUEMBI
IIPOBEPKHU pe3ysIbTaTa BHIYMCICHUS. BBINONHATD pa3Hble JEHCTBUS C
JpoOsSMU IPU BBIYMCICHUN 3HAUEHUS BBIPAXKEHHUs, COAEPIKaILIEero He-
CKOJIBKO JIeHCTBUH. Pemarh TeKCTOBBIC 3a/1a49H, CoAepKaIue Ipo0-
HbIE JaHHbIE, MHTEPIIPETUPOBATH OTBET 3a/1a4l B COOTBETCTBUH C I1O-
CTaBJICHHBIM BOIIPOCOM.

MopennpoBaTh yCIOBHE TEKCTOBOM 3aJadyd C IIOMOIIBIO PHUCYHKA;
CTPOUTB JIOTUYECKYIO LIETIOUYKY PACCYKIACHUU. Y CTAHABINBATh COOT-
BETCTBUE MEXK/Yy MaTEMaTUYECKUM BBIPAKEHUEM U €r0 TEKCTOBBIM
onucaHueM. Pemare 3a1aun Ha HaX0XKIEHUE YaCTH LIEJIOT0 U LIEJIOr0
0 €r0 YaCTH, OMUPASCh Ha CMBICI MOHATHUS APOOH, THOO UCTIONB3YS
oOmmii npuéM (YMHOXKEHHE WJIM JeJICHHEe Ha COOTBETCTBYIOLIYIO
JpoOBb).

Pemiate 3a1aun Ha COBMECTHYIO paboTy. Vcrnonb30BaTh NpUEM pelie-
HUS 33]1a4 Ha COBMECTHYIO paboTy JJIsl pelIeHMs 3a/1a4 Ha IBUKEHHE.
BbIuucnaTh 3HaU€HUS YUCIOBBIX BBIPAXKEHUH, COlepKaIUX IPOOH.
[TpumeHsTh cBOMCTBA apu(PMETUUECKUX NEHCTBHUM JIIsl palluOHaIN3a-
IIUM BbIYKCIIEHUH. Permare TeKCTOBBIE 331a4H, coJiepKaliue IpoOHbIe
naHHble. Mcnonabp3oBaTh MpuEMBI pellieHus 3a/1a4 Ha HaX0XK/IeHUE Ya-
CTH IL1€JIOT0 M L[EJIOT0 IO €r0 YaCTH.

I'maBa 10. Muoro-
TPaHHUKHU

11

Pacnio3naBaTh Ha uepTexax, pUCyHKax, B OKpY>KaroleM MUpPE MHOTO-
rpaHHUKH. YUTaTh MPOEKIMOHHBIE H300paKEHUS TPOCTPAHCTBEHHBIX
TEJI: pacro3HaBaTh BUAMMBIE U HEBUIUMBIE pEOpa, rpaHu, BEPIIUHBI.
KonupoBare MHOrOrpaHHUKH, U300paKEHHBIE HA KJIeTYaToOl Oymare,
OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSISE COOTBETCTBUE MOTYYEHHOTO
n300paxkeHus 3aJaHHOMY. MoienupoBaTh MHOTOIPaHHUKH, UCIIOJIb-
3ysi Oymary, IUTacTHJIMH, TPOBOJOKY U jap. MccrnenoBaTh cBoiicTBa
MHOTOTPaHHHUKOB, MCIOJb3YSl SKCIIEPUMEHT, HaAOII0JIeHUE, H3Mepe-
Hue, MogenupoBanne. ONUCBIBATh X CBOMCTBA, UCIIONIb3Yysl COOTBET-
CTBYIOIIYIO TepMUHOJIOTHIO. CpaBHUBATh MHOTOIPAaHHUKU IO YHCITY U
B3aMMHOMY PAacIIOJIOKEHUIO TpaHel, pEdep, BEpIIHH.

Pacnio3naBaTh Ha uepTexax, pUCyHKaX, B OKpYXarolleM MUpe mapai-
nenenunesn v nupamuny. Hazeisate nupamuasl. KonuposaTs napan-
JeNenuneap U MupaMuibl, 300pakEHHbIE Ha KJeTyaTol Oymare,
OCYILIECTBIISATH CAMOKOHTPOJIb, IPOBEPSIE COOTBETCTBUE MOTYYEHHOIO
n300paxxeHus 3aJaHHOMY. MoienupoBarthb, UCIOJB3Ys OyMmary, mia-
CTWINH, IIPOBOJIOKY U Ap. OnpenenaTs B3auMHOE PaCIIOIOKEHHE Ipa-
Hel, pédep, BepIInH napauienenumnena. Haxoauts n3mepenus napai-
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nenenunena. MccnenoBaTts cBoiicTBa napajienenunea U MMpamMuIbl,
UCTIOJIB3YS SKCIIEPUMEHT, HaOIII0IeHHEe, H3MEPEHHE, MOACTHPOBAHNUE.
OnuceIBaTh UX CBOMCTBA, UCIIOJIB3Ys COOTBETCTBYIOILYIO TEPMHUHOJIO-
ruro. PopMynrupoBaTh YTBEPKACHUS O CBOMCTBAX MapalieNenuIesa,
HUPaMU/Ibl, OIPOBEPraTh YTBEPHKIEHHS ¢ IOMOIBIO KOHTPIIPUMEPOB.
MozenupoBarh napasuieenune/ bl U3 eAMHUYHBIX KyOOB, TIOJCUUTHI-
BaTh YUCIIO KyOOB. Beruncisate 00bEMBI Mapauienenumeaon, KyooB
110 COOTBETCTBYIOIIUM IpaBuiiaM U ¢popmyiaam. MoaenupoBaTh eu-
HUIIBI U3MepeHUus o0béMa. BelpakaTb OfHM €IUMHMIIBI W3MEpEHUs
00bEéMa uepe3 npyrue. BeiOupaTh equHHIIBI H3MEpEeHUs: 00bEMa B 3a-
BUCUMOCTH OT CHUTYyaluH. BBINOIHATH NPaKTUKO-OPUEHTHUPOBAHHBIE
3aJ]aHus Ha HaXOXJIeHHe 00BEMOB 00BEKTOB, MMEIOLINX (GOPMY I1a-
payutenenunesaa. Pemars 3a1aun Ha Haxox/1eHHe 00bEMOB Napasiie-
JenuIe0B. Berauciaste 00EMBI MHOTOTPAHHUKOB, COCTABICHHBIX U3
napaiesenune10B.

Pacnio3naBath pa3BépTku KyOa, napajuienenuneaa, nupamMmusl. 1306-
pakaTh pa3BEPTKU KyDOa Ha kieTyaToi Oymare. MoaenupoBaTh na-
pajutenenuien, nupamMuay u3 paspéprok. McecnenoBaTts pa3BEPTKH Ky-
0a, 0COOEHHOCTH PacIOJIOKEHUS OTJIEIbHBIX €€ YacTel, UCTIONb3Ys
HKCIEPUMEHT, HaOIII0/IeHne, u3MepeHue, MojienupoBanue. Mcnoib3o-
BaTh KOMITBIOTEPHOE MOJICIIMPOBAHKIE U KCIIEPUMEHT ISl U3YICHUS
CBOMCTB pa3BEéPTOK. ONUCHIBATh UX CBOMCTBA.

Pacrnio3HaBaTh Ha yepTexkax, pUCyHKaX, B OKPYKaIOIIeM MUpPE MHOTO-
rpaHHMKH. Bblienars BuauMble U HEBUIUMBIE IpaHu, pédpa. 1300-
pakaTh UX Ha KJIET4aToil Oymare, MOACITUPOBATh, UCIIONB3Ys Oymary,
IUTaCTHIINH, TPOBOJIOKY U JIp. XapaKTepHU30BaTh B3aMMHOE PacIioio-
YKEHHE M YUCIIO AIIEMEHTOB MHOTOT'PAaHHHUKOB 110 MX U300PaKEHHIO.
HccnenoBaTb MHOTOIPAaHHHMKH, HCIIOJIB3Ysl SKCHEPUMEHT, Halutoje-
HUE, U3MEpeHue, MoJienpoBanue. Vcronp30BaTh KOMITBIOTEPHOE MO-
JIeTUPOBAaHUE M HKCHEPUMEHT JJIsl M3YyYeHHUs] CBOMCTB MPOCTPaH-
CTBEHHBIX Tell. ONMUCHIBATh UX CBOMCTBA. BRUHCIATE 00BEMBI Tapa-
JIeNIeNUIIEI0B, UCIIOJIb30BaTh €MHULIBI H3MepeHus 00béMa. Pemars
33724y Ha HaXOXK/I€HHE 00bEMOB MAPAIIICIICTIUIIE/IOB.

I'masa 11. Ta0nu-
16l ¥ THATPaAMMBI

3HaKOMUTbHCA C pa3IMYHBIMU BHJIAMH TAaOIUL]. AHATU3UPOBATh FOTO-
Bble TaOJIMIIbI; CPABHUBATH MEXKIY COOOI MpeicTaBiIeHHbIE B Ta0Iu-
1[aX JaHHBIC U3 PEATbHON MPAKTUKH. 3aMOTHSITH MTPOCTHIE TAOIHUIIH,
clefyst MHCTPYKLIMH.

3HaKOMUTHCS C TAKUMHU BUIaMH THATPaMM, KakK CTOJI09aThie U KPyro-
BbI€ AMarpaMMbl. AHAIM3UPOBATh TOTOBBIE JHArPaMMbl; CPAaBHUBATh
MeX1y coOOM Mpe/ICTaBIeHHbIE Ha JUarpaMmmax JaHHbIe, XapaKTepu-
3YIOLIME HEKOTOPOE peabHOE SIBJIEHHE UM npouecc. CTpouTh B He-
CJIOKHBIX CITydasix MPOCTHIE CTOJI0YAThIE JUArpaMMBbl, Ciieyst o0pas-
my.

3HAKOMUTBHCS C IPUMEPaMH OIIpoca OOIIECTBEHHOTO MHEHHUSI U ITPO-
CTEUIIMMHU crIoco0aMHU MpeCTaBIeHUs JaHHbIX. [I[pOBOANUTE HECTOXK-
HBIE UCCIIEIOBaHMs O0IIECTBEHHOTO MHEHHUSI, CBA3aHHBIE C dKU3HBIO
IIKOJIbI, BHEIIKOJIBHBIMH 3aHATUSAMH U YBJICUEHUSIMH OJITHOKJIACCHH-
KOB: (OpMyJIMPOBATh BOMPOCHI, BBIMOJIHATH cOOp MH(pOpMaluy,
NPECTaBIATH €€ B BUJIE TAOJHUIBI U CTOJIOUATON TUarpaMMel.
AHanu3nupoBaTh JaHHbBIE OIPOCOB OOIIECTBEHHOTO MHEHMS, Npe-
CTaBJICHHBIC B TAOJMUIIAX M HA IMAarpaMMax, CTPOUThH CTOJI0YAThIE AU~
IpaMMBbl.
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CpaBHUBATh U YIOPSIOYMBATh HATYpPAIbHBIE YUCIIA, OOBIKHOBEHHBIC
npoou. OKpyriasaTh HATYPATbHBIC YHCIA. BBIUMCIATH 3HAYCHUS YHC-
JIOBBIX BBIPAXEHUI, COJEpKallMX HATypajbHbIE 4WCIa W JIpoOw,
HAXOJUTh KBaapaT u Ky0 uucia. [IpumensaTs pasHooOpa3Hble TpUEMBI
panuoHanM3alMy BbhIYMCICHUM. Pemars 3agauu, CBSI3aHHBIE C JI€THU-
MOCTBIO uHcesl. Pemars TekcToBbIC 3a/1a4 apu(PMETHIECKUM CIIOCO-
00M Ha pazHOOOpa3HbIe 3aBUCUMOCTU MEXIY BelnynHamu. Mcmosb-
30BaTh NPUEMBI PELICHU 3a7jad Ha HaXO0XKJIEHUE 4acTH LIeJI0ro, 1IeJ10-
ro 1O €ro 4yacTu. BelpaxkaTh OJIHU €TMHULIBI U3MEPEHUS Yepe3 JpYrHe.
H300paxaTh ¢ UCIOIB30BAHUEM YEPTEKHBIX HHCTPYMEHTOB Ha HENHU-
HOBaHHOW U KJIeTYaTOW OyMmare OTpe3KH, JJOMAHBIE, YIJIbI, OKPY>KHO-
CTH, MHOTOYTOJIbHUKHU (B TOM YHCIIE, TPEYTOJbHUKU U MPSMOYTOJIb-
HUKH), MHOTOTPAHHUKH (B TOM YHUCJIE, TapaJUICIICTUIE] U TUPAMUTY).
OnuceiBaTh GUTYpPHI U KX CBOWCTBA, IPUMEHSITH CBOICTBA IIpU pelie-
HUU 33/1a4. YuTaTh MPOEKIIMOHHBIE YEPTEKH MHOTOTpaHHUKOB. Pac-
MO3HaBaTh Pa3BEPTKH KyOa W mapasuienenumnena. MamMepsaTs u cpaBHU-
BaTh JUIMHBI OTPE3KOB, BEIMYUHBI YIi0B. HaxoauTs nepuMerpsl MHO-
rOYTOJIbHUKOB, TUIOMIAM MPSIMOYTOJILHUKOB, 00BEMBI Mapasuieenu-
neaoB. Beipaxarh OAHM €AUMHUIIBI U3MEPEHUS UIMH, TUIOMIaeH, 00b-
€MOB 4epe3 Apyrue.

TemaTnueckoe manuposanue 6 kiacc (170 yacos)

Copnepxanne tem | Kom- XapaKkTepuCTUKa OCHOBHBIX BHJIOB JICATEIILHOCTH Ha YPOBHE YHU-
BO BepCaIbHbIX y4eOHBIX JIeHCTBUIA
4acoB
I'maBa 1. [Ipobu u 20 |[MopenupoBath B rpadudeckoil U mpeaMeTHoi hpopme 0OBIKHOBEH-

MPOLEHTHI

HbIE IpoOu (B TOM YHCIIEe C TOMOIIBIO KoMIbIoTepa). [Ipeobpa3oBsi-
BaTh, CPABHUBATh U YIOPAI0YMBATh OOBIKHOBEHHBIE IpoOH. COOTHO-
CUTH IpOoOHBIE YKCIIa C TOYKAaMU KOOPAMHATHOM npsimoid. [TpoBoauTh
HECJIOKHBIE HCCIIEIOBAHMUS, CBSI3aHHBIE C OTHOIIECHUSMHU «OOJIbILIE» U
«MEHBLIE» MEXY IPOOSMHU.

BeInonHATe BeIyKcaeHUs ¢ IpodsiMu. Mcnonb30BaTh IpoOHYIO UepTy
KaK 3HaK JISJICHHsI IIPH 3aITMCH HOBOT'O BU/Ia IPOOHOTO BBIPAKEHHS
(«MHOTOATAXKHASD» Ip0o0Ob). [IpUMEHATH pa3nuuHble CIOCOOB! BBIYMC-
JICHUs 3HAUEHWM TakuX BBIPAXEHUHU, BBIMOIHATH MpeoOpazoBaHME
«MHOTO3TaKHBIX» Apo0ei. PermaTs 3aa4i Ha COBMECTHYIO padoTy.
AHaJIN3UPOBATH YUCIIOBBIE 3aKOHOMEPHOCTH, CBSI3aHHBIE C apr(me-
TUYECKUMU JIEHCTBHSIMU C OOBIKHOBEHHBIMH JIPOOSIMH, JTOKa3hIBATh B
HECJIOKHBIX CTy4asX BBISBJICHHBIE CBOWCTBA.

Pemrate ocHOBHEBIE 3a71auu HA APOOH, TPHUMEHSTH Pa3HbIE CIIOCOOBI
HaXO0XKJCHUS YaCTH YUCIIa M YKCIIa 10 ero 4acTH. Pemate TeKcToBbIe
3a7a9u Ha APOOH, B TOM YHCIIE 33]]a9 C MTPAKTHIECKHUM KOHTEKCTOM;
aHAJIM3UPOBATh U OCMBICIMBATH TEKCT 3a/1a41; MOJEIUPOBATh YCIIO-
BHUE C TTIOMOIIBIO CXEM M PHCYHKOB; CTPOHTD JIOTHYECKYIO IETIOUKY
paccyXIeHUI; BBIMOJIHATH CAMOKOHTPOJIb, IIPOBEPSISt OTBET HA COOT-
BETCTBHUE YCJIOBHIO.

OOBACHATH, YTO TaKOE MPOLEHT, UCIIOJIb30BaTh U IOHUMATh CTaH-
JApTHBIE 000POTHI PEUU CO CIOBOM «IIPOILIEHT». BripaxkaTh mporeH-
THI B APOOSIX U APOOH B MporieHTax. MoaenupoBaTh MOHATHE MIPO-
1eHTa B rpadgudeckoii popme. PemaTe 3a1aun Ha HaXOXKICHUE HE-
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CKOJIbKHX IPOIICHTOB BEJINYMHBI, HA YBEIHMYCHNE (YMEHBIICHHE) Be-
JMYUHBI HA HECKOJIBKO MPOIEHTOB. [IpHMEHsATh MOHSITHE TPOLIEHTA B
NPaKTHYECKUX CUTyalusxX. Pemars HeKOTophle K1acCu4ecKue 3a/1a-
YH, CBSI3aHHBIE C TOHATUEM IIPOLECHTA: aHATU3UPOBATH TEKCT 3a/1a4H,
UCTIONIb30BaTh MPUEM YHMCIOBOTO AKCIIEPUMEHTA; MOJIEIHPOBATH
YCJIOBHE C IIOMOILBIO CXEM U PHCYHKOB.

OOBSCHATH, B KaKUX CIy4asxX JUIs IPECTaBICHUS HHPOPMAIUN HC-
MOJIB3YIOTCS CTOJIOYATHIE AUATPAMMBI, U B KAKUX — Kpyrosble. W3-
BJIEKAaTh U MHTEPIPETHPOBATh HHPOPMAIIHIO U3 TOTOBBIX THATrPAMM,
BBITOJIHATH HECJIOKHBIE BBIYMCIICHUS 110 TaHHBIM, [TPEICTABICHHBIM
Ha quarpamMMe. CTpOUTh B HECIIOKHBIX CITydasX CTOJI0YaThIe U Kpy-
TOBBIE JMarpamMMmbl 10 JaHHBIM, MPEACTABICHHBIM B TaOIMYHON
dopme. [IpoBoaUTE HCCIIeTOBaHNS IPOCTEUIINX COIUATIBHBIX SIBIIC-
HUI 110 TOTOBBIM JTHArpaMMam.

Beimonuste Beruucnenus ¢ apoOsmu. [IpeoOpa3oBbsiBaTh, CpaBHU-
BaTh U yIOPSAI0YNBATH OOBIKHOBEHHBIE 1poOH. COOTHOCUTH Jp00-
HBIE YHCJIa C TOYKAMH KOOPMHATHOM NpsMOl. PemaTh TeKCToBbIE
3a71a4M Ha ApoOH U NMPOLEHTHI. MccnenoBaTs YuCIOBbIE 3aKOHOMEP-
HOCTH.

I'nasa 2. [Ipsimble
Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

Pacno3naBaTh ciydau B3aMMHOTO PACMOJIOKEHUS JIBYX IPSMBbIX.
Pacnio3naBaTh BepTHKaJIbHBIE U CMEXKHbIE yIuibl. HaxomuTh yribl,
00pa3oBaHHBIE ABYMS TEpeceKalomuMucs npsaMmbiMu. M3o0paxarh
JIBE MIEPECEKAOIINECS TIPSIMbIE, CTPOUTD MPAMYIO, IEPIEHIUKYIISIP-
HYIO JIaHHOM. BBIABUraTh runoTe3bl O CBOMCTBAX CMEXKHBIX YIJIOB,
00OCHOBBIBAThH UX.

Pacnio3HaBaTh ciiydan B3aMMHOTO PAacOJIOAKEHHUS IBYX MPSAMBIX HA
IJIOCKOCTH U B MPOCTPAHCTBE, PACHNO3HABATH B MHOTOYIOJIbHUKAX
napajuielbHble CTOPOHBI. M300pakath Be MapajuiebHbIe MPSIMbIe,
CTPOUTH MPAMYIO, IAPAUIEIIbHYIO JAHHOMW, C TOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB. AHAJIM3UPOBATH CIIOCOO MOCTPOCHHMS MapaIICIbHBIX
MPSAMBIX, ITOIIAr0OBO 3aJaHHBIA PUCYHKAMU, BBIIIOJIHATE TIOCTPOCHUS.
@opMyIUpPOBATH YTBEPKACHUS O B3aUMHOM pPACIIOJIOKEHUU IBYX
MPSIMBIX, CBOWCTBAX NapaJUICIIbHBIX MPSAMBIX.

Ot ToukKH 10 TI0CKOCTH. CTPOUTH NapajieIbHbIC MPSMbIE C 3a1aH-
HBIM PAacCTOSIHUEM MEXy HUMU. CTPOUTH F€OMETPUUECKOE MECTO
TOYEK, 00JIaJA0IINX OMPEIeIECHHBIM CBONCTBOM.

PacniozHaBath ciydau B3aMMHOIO PACIOJIOKEHHUS JIBYX IPSMBIX,
pacro3HaBaTh B MHOTOYTOJbHHUKAX MapajuieNIbHbIE U MEPHEHIUKY-
JSpHBIE CTOPOHBL. M300pakaTh JIBe TepeceKaroluecs MpsMEbIE,
CTPOUTH NPAMYIO, TEPIECHIUKYIISIPHYIO JAHHOM, MapauIeIbHYIO JTaH-
HOU. 3MepATh paccTostHuE MEXKY ABYMS TOYKaMH, OT TOUKH 10
MPSIMOM, MEXIY IBYMs TapauieIbHBIMU TpsIMbIMUA. M300pakath
MHOTOYTOJIbHUKH C MapaJuIeIbHbIMU, ITEPIICHIUKYIISIPHBIMU CTOPO-
HaMH.

I'naBa 3. Jlecsatnu-
HBIE pOoOH

3anuchIBaTh U YUTATh JlecATHUHbIE Ipoou. [IpeacrapnsaTe aecatuy-
HYIO IpoOb B BUJI€ CYMMBI Pa3psAAHBIX claraeMbix. MoienupoBaTh
JeCSITUUHbIe TpoOH pucyHkamu. [lepexoauTb OT JECATUUHBIX APO-
Oeif K COOTBETCTBYIOIIMM OOBIKHOBEHHBIM CO 3HaMeHaremsiMu 10,
100, 1000 u T.1., 1 HA060pOT. M300pakarh necATHUHBIE APOOH TOU-
KaMU Ha KOOPAWHATHOM mpsiMoii. Micnop30BaTh AeCATHUHBIC IPOOH
JUI Iepexo/a OT OJJHUX €IMHULL, U3MEPEHUs K IPyTUM; OOBICHATh
3HAYEHUs! IECATUYHBIX NPHCTABOK, HCIOJIB3YEMBIX JJIs1 00pa30oBaHus
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Ha3BaHUU €UHUI] B METPUUYECKON CUCTEME MEp.

dopMynHpoBaTh MPU3HAK OOPATUMOCTH OOBIKHOBEHHOW IpoOu B
JECATUYHYIO, IPUMEHATh €ro AJIs paclio3HaBaHUs IpoOei, 1 KOTo-
PBIX BO3MOJKHA (MJIM HEBO3MOYKHA) JecsTUUHAas 3anuck. [Ipencras-
JSTh OOBIKHOBEHHBIE IpOOH B BUJIE JeCATUYHBIX. [[puBOIMTH NpH-
Mepbl SKBUBAJICHTHBIX MPEICTABICHUH JPOOHBIX YUCEI.
PacrniozHaBaTh paBHBbIE ecsTHUHBIE 1poOH. OOBACHATH HA IpUMeEpax
npuéM CpaBHEHHUS AECATUYHBIX poOeii. CpaBHUBATH U YIIOPSAI0YH-
BaTh JleCATUYHbIE IpoOU. CpaBHUBATH OOBIKHOBEHHYIO U JAECATUY-
HYIO Apo0u, BEIOHUpAst MOAXOAIIYI0 (POpMY 3amucH TaHHBIX YHCEI.
BBISBIATE 3aKOHOMEPHOCTB B IOCTPOCHUH IIOCIIEA0BATENBHOCTH JIE-
CATHYHBIX JIpobeli. Pemars 3agaun — uccineoBanus, OCHOBaHHbBIE
Ha MOHMMaHUU NOPa3psAHOrO MPUHLMIA JECITUYHOM 3aKucu Apoo-
HBIX YHCEIL.

3anuceIBaTh U YUTATh JAECATUYHBIE 1poOu. M300paxkaTh necaTudHble
JIpoOM TOUKaMH Ha KOOpAUHATHOM npsMoii. [IpeacTaBnsaTe 0ObIKHO-
BEHHbIE JIpOOU B BUJIE JECATUYHBIX APOOEH U AeCATUUHBIE B BUJIE
00ObIKHOBEHHBIX. CpaBHUBATh U YIIOPSAIOUNBATH AECSITUYHBIE JPOOH.
Hcronp30BaTh S5KBUBAJICHTHBIE MTPEICTABICHHS JPOOHBIX YMCEI TIPU
UX CPaBHEHUH, IIPH BBIYMCICHUAX. BbIpaskaTh OJHU €IMHULBI U3ME-
PEHUS BEJINYMHBI B APYTUX €IMHULAX (METPbI B KWIOMETPax, MUHY-
THI B Yacax u T.II.)

I'maBa 4. JleiicTBust
C IeCATUIHBIMU
JIPOOSIMH
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KoHcTpynpoBaTh alrOPUTMBI CIIOKEHHSI U BBIYUTAHUS JECSITUUHBIX
Ipo0eil; WIUIIOCTPUPOBATh MX NpPUMEpPAMU. BBIUHCIATH CyMMBI U
Pa3sHOCTH NECATUYHBIX ApoOeil. BbiunciaTe 3HaueHus: CymMMm U pas-
HOCTEN, KOMIIOHEHTaMH KOTOPBIX SBJIAIOTCS OOBIKHOBEHHAs 1po0b U
JecATUYHas1, 00CyXas IPH 3TOM, Kakasi popma MpeCTaBICHUs YU-
ceJl BO3MOXKHA U 11esiecoo0pa3Ha. BhIMONHATE OLIEHKY U MPUKHUJIKY
CYMMBI JIeCATUYHBIX ApoOeil. PemaTs TeKkcTOBBIE 331a4H, IPEIoa-
raromye cJI0KeHUe U BBIYUTAHUE AECATUYHBIX Ipo0eit.

HccnenoBaTh 3aKOHOMEPHOCTh B U3MEHEHUU TIOJIOKEHUS 3aIIITON B
JeCATUYHOM 1pobu npu ymHOKeHuu u neneruu e€ va 10, 100, 000 u
T.1. DopMynupoBaTh MpaBuia YMHOXKEHUS U JICJIEHUS 1eCATUYHON
npo6u Ha 10, 100, 1000 u 1.1. IIpuMeHATh YMHOXKEHUE U I€JICHUE
JeCATUYHOH Ipobu Ha creneHb yncia 10 s mepexona OT OJHUX
€IMHULl U3MEpeHUs K ApyrumM. PemaTs 3a1auu ¢ peanbHbIMU JaHHbI-
MM, [IPEJICTABICHHBIMH B BUJIE JIECATUYHBIX APOOEii.
KoHcTpynpoBaTh anropuTMbl yMHOKEHUS IECITUUHOM 1po0u Ha Jie-
CATHYHYIO ApoOb, Ha HATYypaIbHOE YHCIIO, WILTFOCTPUPOBATh MIPUME-
pamMH COOTBETCTBYIOLIME MpaBuia. BeruucasTh Npon3BeeHUE 1ecs-
TUYHBIX IpO0ei, 1ecATHUHON ApOoOU U HATYpalIbHOI o uucia. Bol-
YHUCIIATDH MIPOU3BEICHUE AECATUYHON Ap0oOU U 0OBIKHOBEHHOM, BBIOU-
past MOIXOAILY0 (hopMy 3amucu APOOHBIX YHCeNl. BIUUCIITh KBaI-
paT U Ky0 IecATUYHOM ApoOu. BRIUUCIATH 3HAUE€HUS YUCTIOBBIX BbI-
paskeHH, coJiepKaINX ASUCTBHS CIOKEHHUS, BRBIMUTAHUSI U YMHO-
KEHUSI IECATUYHBIX JpoOei. BBIMOIHATE NPUKUIKY U OLIEHKY pe-
3yJIbTaTOB BBIYMCICHUN. Perrate TeKcToBBIE 3aqaun apuQmernye-
CKHUM criocoOoM. Pemiate 3a1aun Ha HaX0X/I€HNE YaCTH, BBIPAXKEH-
HOMW JAECATUYHOM APOOBIO, OT TaHHOW BEINYHUHBI.

OO6cyxaaTh NPUHIUINAIBHOE OTIINYHME ACUCTBUS JEIIEHUS OT IpY-
T'UX JASHCTBHUH € IeCATHUHBIMU Apo0siMu. OCBauBaTh aITOPUTMBI BbI-
YHCJICHUH B CIIy4yasiX, KOTa YaCTHOE BBIPAKAETCs JECATUYHOMN Ipo-
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0b10. COTMOCTABIIATH PA3IMYHBIC CITOCOOBI MPEICTABIICHUS OOBIKHO-
BEHHOMU JIpOOH B BUJIC JECATHYHON. BRIYHCIIATH YACTHOE OT JCTICHUS
Ha JCCATUYHYIO IpoOb B 00IIeM cirydae. Pemath TeKCTOBBIC 3a1a9n
apuMETHUECKUM CTIOCOOOM, HCIIONIB3Ysl pPa3IMYHbIC 3aBUCHMOCTH
MEXK]1y BEJIMUMHAMU: aHATM3UPOBATh M OCMBICIIMBATH TEKCT 3aa4H,
nepeopMyIHPOBLIBATh YCIOBUE, CTPOUTH JIOTHYECKYIO IIETIOYKY
pacCy X IEHUM; KPUTUUECKH OICHUBATh IOJYYECHHBIM OTBET, OCYy-
HIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBUE YCIIO-
BUIO.

OKpyTJISTh NECATUYHBIE IPOOH «I10 CMBICITY», BEIOHUpas JIydiiee u3
MPUOJIMKEHUN ¢ HEJIOCTATKOM M ¢ H30BITKOM. DOpMYIMpOBaTH Ipa-
BUJIO OKPYTJICHUS ACCATUYHBIX APOOEH, MPUMEHSThH €T0 Ha IPAKTHKE.
OOBSACHATH, YEM OTIMYACTCS OKPYIJICHUE NECATHYHBIX JIpoOeh OT
OKpYTJICHUSI HATYypaJbHBIX uyncel. BerauciasaTe npubInKEHHbBIE YacT-
HBIC, BBIPQXKCHHBIC IECATUYHBIMHU APOOSMHU, B TOM YHCJIE, IPU PEIIIe-
HUU 33Jla4 MPAKTHYECKOTO XapakTepa. BBIMOMHATE MPUKUIKY
OILICHKY PE3yJbTaTOB JEHCTBUI C NECATUUHBIMU IPOOSMHU.
dopMyIHpoBaTh MpaBUiIa ICHCTBUH C IECATUIHBIMU IPOOsSMU. Bbi-
YUCJISITh 3HAYCHUS YMCIIOBBIX BBIPAXKECHHH, COJEpKAIIUX Apoou;
MIPUMEHATH CBOMCTBA apU(PMETHUCCKUX TCUCTBUI JIJIs paliOHAIIN-
3allMy BbIYKCIICHUH. MccnenoBaTh 4uCiIOBbIE 3aKOHOMEPHOCTH, UC-
M0JIb3YS YUCIIOBBIE 3KCIIEPUMEHTHI

(B TOM 4mCII€ C TOMOIIBIO KOMITbIOTEpA). BBIMOTHATE TPUKUIKY U
OIICHKY Pe3yJbTaTOB BhIYHCIeHUN. OKPYTIATh AeCATUYHBIE APOOH,
HAXOJIUTh JIECATUYHBIC MPUOIMKEHHSI OOBIKHOBEHHBIX J1pobeii. Pe-
IaTh TEKCTOBBIC 3a7aud apu(PMETHYECKUM CIIOCOOOM, UCTIONB3YS
pa3IMYHbIe 3aBUCHMOCTH MEXIY BEIMYMHAMH: aHAIM3UPOBATh U
OCMBICJIUBATh TEKCT 33J1a4H, epeQopMyIUPOBLIBATh YCIOBUE, U3-
BJIEKaTh HEOOXOAMMYI HH(POpPMAIUIO, MOJAEIUPOBATh YCIOBHUE C
MOMOIIIBIO CXEM, PUCYHKOB, PEATIbHBIX MPEIMETOB; CTPOUTH JIOTUYE-
CKYIO IIETIOUKY PACCYXKIEHUN; KPUTUUECKH OLIEHUBATh MOJTYYCHHBIN
OTBET, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISL OTBET HA COOTBET-
CTBHE YCJIOBHIO.

I'maBa 5. Oxpyx-
HOCTb

Pacnio3zHaBaTh pa3nyHbIE Cllydan B3aUMHOIO PACIIOJIOKEHUS MTPs-
MO U OKPYXKHOCTH, U300paXaTh UX C MOMOIIbIO YEPTEKHBIX UH-
cTpymeHToB. HMcciienoBaTh CBOWCTBA B3aMMHOIO PAaCHOJIOKECHUS
IPSAMOI U OKPY>KHOCTH, UCTIOJIB3Ysl AKCIIEPUMEHT, HAOII0IeHHUE, U3-
MepeHHe, MOJIEIMPOBaHKE, B TOM YUCIIE KOMIIBIOTEPHOE MOJIETHPO-
BaHue. CTpOUTh KacaTeJIbHYIO K OKPY>KHOCTH. AHaJIU3UPOBATH CIIO-
co0 OCTPOEHHU KacaTelbHOU K OKPYKHOCTH, IOIIaroBO 3a/aHHbII
PUCYHKAaMH, BBINOJHATH NOCTpOoeHUsA. KOHCTpynpoBaTh anroputm
MOCTPOCHUS M300paKeHUM, COoAepKalluX KOH(Urypaluio «kaca-
TeJbHAsI K OKPY)KHOCTH», CTPOUTH IO anroputMmy. @opMyInpoBarthb
YTBEPKJICHHS O B3aUMHOM PACIIOJIOKEHUH NPSIMON U OKPYKHOCTH.
Pacnio3HaBaTh pa3inyHble Cllydand B3aMMHOI'O PACIIONOKEHUS IBYX
OKpYXHOCTEH, N300pakaTh UX C TOMOIIbIO YePTEKHBIX HHCTPYMEH-
TOB U OT pyKu. CTpOUTH TOUKY, PABHOYAAIEHHYIO OT KOHIIOB OTPE3-
ka. MccnenoBare CBOMCTBA B3aMMHOTO PACIOJIOKEHUS NPSIMOM H
OKPY)KHOCTH, HCHOJB3ysl 3KCIIEPHUMEHT, HaOJII0JeHuE, U3MEpEeHue,
MOJIEJTUPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE MOJEIHPOBAHUE.
KoHcTpynpoBath alroputM MOCTPOCHUSI W300pa’keHHM, comeprka-
IIUX JBE OKPY>KHOCTH, Kacalol[iecsl BHEIIHUM U BHYTPEHHUM 00pa-
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30M, CTPOUTH IO anroputMy. GopMyIHpoBaTh YTBEPKICHMS O B3a-
MMHOM pacIoJIOKEHUH IByX OKpyxHocTel. CpaBHUBATh pa3In4HbIE
CJIy4ad B3aMMHOTO PACIIONIOXKEHHS IBYX OKPYKHOCTE!. BeinBUraTh
THIOTE3bl O CBOMCTBAaX KOH(UTYpAIMH «/IBE IEPECEKAIOIINECs
OKPY’KHOCTH PaBHBIX painycoB», 000CHOBBIBATh UX. CTPOUTH TOUKH,
PaBHOYIAJICHHBIE OT KOHIIOB OTPE3Ka.

PacnioznaBaTh pas3nyHble Cllydau B3aUMHOI'O PACIIOJIOKEHHUS MTPs-
MOW ¥ OKPYXKHOCTH, IBYX OKPYKHOCTEH, N300pakaTh X C TOMO-
LIbI0 YEPTEIKHBIX HHCTPYMEHTOB U OT PyKH. CTPOUTH TPEYTOJIBHUK
II0 TPEM CTOPOHAM, OIIUCHIBAThL IOCTpoeHue. PopMyIMpoOBaTh HEpa-
BEHCTBO TpeyrojbHUKa. lcciaenoBaTe BO3MOXKHOCTH IOCTPOCHHUS
TPEYroJIbHUKAa II0 TPEM CTOpPOHAaM, MCIIOJIb3Yys HEPaBEHCTBO Tpe-
YT OJIbHUKA.

Pacnio3znaBaTh HUIMHAP, KOHYC, 1IAap, H300pa)xaTh UX OT PYKH, MO-
JIeIUpOBaTh, UCMONb3Ys Oymary, INIaCTUIINH, IPOBOJIOKY U Ap. Mc-
CJIeI0BaTh CBOMCTBA KPYIJIBIX TE€J, UCIIOJIb3YS IKCIIEPUMEHT, Ha0-
JI0JICHUE, U3MEPEHHUE, MOIECIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE
MozenupoBanue. OnuceiBaTh MX CBOMcTBAa. PaccmarpuBarh mpo-
cTeiire KoMOMHALMY TeJl: KyO U 1ap, HWIMHAP U 1ap, KyO U Lu-
JUHApP, MUpaMyUa U3 WapoB. PaccmarpuBaTe IpOCTEUILINE CEUEHUS
KPYIJIbIX TE€J, 10JIy4aeMble MYTEM NPEAMETHOTO MIIM KOMIIBIOTEPHO-
ro MOJIEIIMPOBaHUs, OIIPENEIATh UX BU. Pacrio3HaBaTh pa3BEPTKU
KOHYCa, IWIMH/IPA, MOJEIUPOBATh KOHYC U LUJIUHAP U3 pa3BEPTOK.
PacniozHaBaTh pa3nyHble Cllydau B3aUMHOI'O PACIIOJIOKEHHUS MIPs-
MOM U OKPYKHOCTH, JIBYX NPSMBIX, IBYX OKPYXHOCTEH, H300pakaTh
UX C MIOMOUIbIO YePTEKHBIX HHCTPYMEHTOB. 300pakaTh Tpeyroib-
HuK. MccrnenoBarh CBONCTBA KPYIJIBIX TEJ, UCIOJIB3YS SKCIIEPUMEHT,
HaOJr0IeHNe, H3MEPEHUE, MOJICTUPOBAHUE, B TOM YHCIIE€ KOMIIbIO-
TepHOE MojienrpoBanre. ONMMCHIBaTh UX CBOMCTBA. PaccMarpuBarth
IIPOCTEHIINE CEUEHUsl KPYIUIBIX TeEJl, MOJdydaeMmble IMYTEM Ipea-
METHOTO WUJI KOMITbIOTEPHOTO MOJIEJINPOBAHMUSL, OTPEAEIIATh UX BUI.
CpaBHMBaTh CBOWCTBA KBajipaTa U MPsIMOYTOJIbHUKA OOIIEro BUA.
Bb1iBUraTh runoTe3bl 0 CBOMCTBAaX U3yYEHHBIX PUTYp U KOHPUTY-
pauuii, oOBACHATh MX Ha MpUMeEpax, ONPOBEprarb C MOMOILBIO
KOHTPIIPUMEPOB.

I'maBa 6. OtHonIe-
HUS U TIPOLICHTHI
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OOBSCHATD, YTO MOKA3BIBAET OTHOIICHHUE JIBYX YHCEJI, UCIIOJIb30BATh
¥ TIOHMMAaTh CTaHJIaPTHBIE 0OOPOTHI PEYH CO CIOBOM «OTHOIIIEHUE.
CocCTaBIATh OTHOIICHUSI, OOBSICHATH COJIEPKATEIBHBIA CMBICI CO-
CTaBJICHHOTO OTHOIIICHUs. Pemare 3ajaun Ha AeTIeHUe YnCe U Be-
JUYHH B JAHHOM OTHOIICHWH, B TOM YHCJIE 3319l TPAKTHYECKOTO
Xapakrepa.

OOBSICHITH, KAK HAXOJIAT OTHOIIICHUE OTHOMMEHHBIX U Pa3HOUMEH-
HBIX BEJIMYWH, HAXOJIUTh OTHOIIICHUs BennunH. VMccnenoBars B3au-
MOCBSI3b OTHOIIIEHWH CTOPOH KBAJIPATOB, MX MEPUMETPOB M TUIOIIA-
neit; uH pédep KyOoB, miomaaeil rpaneit 1 00bEMOB. OOBIICHATS,
YTO MOKa3bIBaeT MacmTabd (KapThl, MJIaHa, YepTexka, Mmojienu). Pe-
[IaTh 3a/1a4¥ MPAKTUYECKOTo XapakTepa Ha MaciuTad. CTpouts Gu-
TypHI B 33JJaHHOM MacIiTaoe.

BripaxkaTh IpOIEHTHI AECATUIHON APOOBIO, BHITIOIHATE OOPATHYIO
OTIEPAIINIO — TEPEXOIUTH OT IECATUYHOMN APOOH K TPOIIEHTaM. Xa-
paKTEepHU30BaTh JIOJIU BEIIMYUHBI, UCTIONb3YS SKBUBAJICHTHBIE TIPE/I-
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CTaBJICHUS 3a/IaHHOM JTOJIU C TIOMOIIBIO IPOOH U MIPOLEHTOB.

Pemarp 3amauM IMpakTUYECKOIO COAEpPKAHUS HAa HAXOXKJIECHUE He-
CKOJIBKUX MPOLIEHTOB BEJIMYMHBI, HA yBeIUUYEHUE (YMEHbBIIICHKE) Be-
JUYUHBI HA HECKOJIBKO MPOLICHTOB, HA HAXO0XK/ICHUE BEJIMYUHBI 110 €€
MpoLeHTy. PemaTs 3a1auu ¢ peaibHbIMU JAHHBIMUA HA BBIYMCIICHHE
MIPOLICHTOB BEJIMUMHBI, IPUMEHSISI OKPYTJICHHE, IPUEMBI IPUKUIKH.
BBINTONHATE CAMOKOHTPOJb P HAX0KIEHUU MIPOLIEHTOB BEJIMYKHBI,
UCIIONIb3Ys MPUKHUIIKY.

BrIpaxxaTh OTHOLIEHUE ABYX BEJIWYHMH B IPOLEHTax. Pemars 3anaun,
B TOM YHCJIE 33JJa41 C IPAKTUUYECKUM KOHTEKCTOM, C pealbHbIMU
JTAHHBIMU, HAa HAXO0XJACHUE MPOLUEHTHOTO OTHOLIEHUS IBYX BEJINYUH.
AHaIM3upoBaTh TEKCT 337a4, MOJEINPOBATH YCIOBUE C IOMOILBIO
CXEM U PUCYHKOB, OOBSICHATH MOJTYYCHHBIN pe3yibTar.

HaxoauTh OTHOLLIEHUS Yncen U BeIUUrH. Pemare 3aaun, CBA3aHHbIE
C OTHOLIEHUEM BEJIMYMH, B TOM YHUCJIE 33a4H PAKTUYECKOTO XapaK-
Tepa. Pemars 3a1aui Ha MPOLIEHTHI, B TOM YHCJIE 33/]a4 C pealbHbI-
MU JAHHBIMH, IPUMEHSIS] OKPYTJICHHE, IPUEMBI IPUKUKH.

I'naBa 7. Beipaxe-
Hust. DopMyibl.
YpaBHeHus

15

OO0cyxaaTh 0COOCHHOCTH MaTEMaTHYECKOTO SI3bIKa. 3alMChIBaTh Ma-
TEMaTUYECKHUE BBIPAKEHUS C YIETOM IPAaBUJI CUHTAKCHCA MaTeMaTH -
YECKOTO SI3bIKA; COCTABIJIATH BBHIPAKEHUS 110 YCIIOBHSM 3a/1a4 ¢ OyK-
BEHHBIMU JIJaHHBbIMU. VIcI0/1630BaTh OYKBBI JJ1s1 3alIUCH MaTeMaTH4e-
CKHUX MPEUIOKEHUH, OOIINX YTBEPKICHHUH; OCYIIECTBIATH EPEBOJI C
MaTEeMaTHUYECKOT0 s3bIKa Ha €CTECTBEHHBIH S3bIK U HaoO0opoT. M-
JIOCTPUPOBATH OOIIHME YTBEPKACHNUS, 3aIIFICAHHbIC B OYKBEHHOM BH-
JI€, YUCIIOBBIMH IIPUMEPAMH.

Ctpoutb peueBble KOHCTPYKIIMH C UCIIOJIb30BaHUEM HOBOM TEpMU-
HoJIorMH (OyKBEHHOE BBIpa)KE€HHE, YUCIIOBas MOICTAHOBKA, 3HAYEHUE
OYKBEHHOT'O BbIpaXKEHHUsI, JOYCTHUMbIE 3HaUeHUsI OyKB). Brrunciare
YHCJIOBbIE 3HaUEeHUs1 OYKBEHHBIX BBIPAXEHUN MPU JTaHHBIX 3HAYCHU-
ax OykB. CpaBHUBATh YHCIIOBbIEC 3HaUEHHSI OYKBEHHBIX BBIPAXKECHU.
HaxonuTh nomyctuMele 3HaueHus: OykB B BeIpakeHHH. OTBeyaTh Ha
BOIPOCHI 33]1a4 ¢ OYKBEHHBIMU JaHHBIMHU, COCTABIISISI COOTBETCTBY-
IOLUE BBIPAKEHUS.

CocTaBisTh (pOpMyIIbl, BEIpAXKAIOIINE 3aBUCUMOCTH MEK/y BETHUYN-
HaMH, B TOM YHCJIE 110 YCIOBHSIM, 3aJaHHBIM PUCYHKOM. BBIUNCIIATH
1o popmynam. BeipaxkaTs u3 opMyIbl OJHY BETUUYUHY Yepe3 Apy-
rue

HaxoauTs skcriepuMeHTalbHBIM MyTEM OTHOUIEHHE JUTMHBI OKPYK-
HOCTH K tuamerpy. O6cyxnats ocooeHHOCTH yncia 7C; HaXOqUTh
JIOTIOJTHATENFHYI0 HH(pOpMaIuio 00 3ToM uucie. Beraucisate 1o
dbopMynaM ATUHBI OKPY>KHOCTH, TUIOIIAN Kpyra, 00bEMa mmapa.
Boruncnsate pazmepsl Guryp, orpaHu4eHHbIX OKPYKHOCTSIMHU U UX
nqyramu. OnpeaesnsaTs YUCI0BbIE TapaMeTPhl IPOCTPAHCTBEHHBIX TEll,
uMeronmx GopMmy HUIMHAPA, mapa. OKpyTasTh pe3yIbTaThl BRIYUC-
JeHu# 1o popMyIaM.

Ctpoutb peueBble KOHCTPYKIIMH € UCIIOJIb30BAaHUEM CIIOB «ypaBHE-
HUE», «KOPEHb ypaBHEHHUs». [IpoBepsATh, sBIAETCA JIM yKa3aHHOE
YHCJIO KOPHEM paccMaTpUBAeMOro ypaBHeHUs. PemaTs ypaBHEHUS
Ha OCHOBE 3aBUCUMOCTEN MEXIAy KOMIIOHEHTamu AeicTtBuil. CocTas-
JSITh MaTEMaTUYECKUE MOZEH (ypaBHEHHUS) 110 YCIOBUSAM TEKCTOBBIX

3aga4
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Hcnonb30BaTh OYKBBI 11 3aIIUCH MaTEMAaTUYECKUX BBIPAXKEHUH U
npeiokeHuil. CocTaBisaTh OyKBEHHbBIC BBIPQXKEHUS 110 YCIOBHUAM
3aj1a4. BeruncnsaTe unciaoBoe 3HaueHHe OYKBEHHOI'O BBIPAKEHUS IpU
3aJaHHbIX 3HaueHHIX OykB. CocCTaBiATH (OPMYIIBI, BBIPAXKAIOIINE
3aBUCUMOCTH MEXJly BETMUMHAMM, BEIYUCIATH 110 (popmynam. Co-
CTaBJIATh YpaBHEHMsI IO YCIOBUAM 3ajgad. Pemars mpocreiiiine
YPaBHEHMsI HA OCHOBE 3aBUCUMOCTEH MEX/y KOMIIOHEHTaMH apu Q-
METHYECKUX NEUCTBUI.

I'maBa 8. Cummer-
pust

PacniozHaBaTh miuockue GUrypbl, CAMMETPUYHbIE OTHOCUTEIBHO Tpsi-
MOH. BbIpe3ars nBe QUrypsl, CHMMETPHUUYHBIE OTHOCUTEIBHO Mps-
Mo, u3 Oymaru. CTpouts purypy (0Tpe3ok, JOMaHyIO, TPEYTrOib-
HUK, IPSIMOYTOJIbHUK, OKPYKHOCTB), CHMMETPUUYHYIO TaHHOM OTHO-
CUTEJIHO MPSAMOI1, C TOMOIIbI0 HHCTPYMEHTOB, H300paXkaTh OT pPy-
ku. [IpoBOAMTE IPSMYIO, OTHOCHTEIBHO KOTOPOH /1B (DPUTYPHI CUM-
MeTpuuHbl. KOHCTpyHpoBaTh OpHaMEHTBI U MAPKEThl, UCHOJIb3Ys
CBOWMCTBO CHUMMETPHUH, B TOM YHUCIE C MOMOUIbIO KOMIIBIOTEPHBIX
nporpamm. @opMynupoBaTh cBOicTBa IBYX (PUTYp, CAMMETPUUYHBIX
OTHOCUTEJIbHO HpsAMOM. MccienoBars cBoicTBa (GUIyp, CUMMET-
PUUYHBIX OTHOCUTENIBHO IIJIOCKOCTH, HCHOJIb3Yys SKCIEPUMEHT,
HaOmroeHue, MoenupoBanue. OnuChIBaTh UX CBOMCTBA.

Haxonuts B OKpyKarolleM MHUpE IUIOCKHE U IPOCTPAHCTBCHHBIE
cuMMeTpuuHble Qurypsl. PacrnoszHaBaTe (QUrypbl, HMEIOIIUE OCh
cummeTpuu. Beipezats ux us Oymaru, n300paxarb OT pyKH U ¢ TI0-
MOIIbI0 HHCTPYMEHTOB. [IpoBoauTh OCh cuMMeTpuu puUrypol. Pop-
MYJIMpPOBATh CBOMCTBA PaBHOOEAPEHHOIrO, PaBHOCTOPOHHETO Tpe-
YTOJIbHUKOB, NPSMOYTOJIBHUKA, KBAApaTa, KPyra, CBsI3aHHBIE C OCe-
BOM cuMMeTpuen. PopMyIMpoBaTh CBOMCTBA MapasuIeIenuIea, Ky-
0a, KOHyca, LWIMHJPA, Iapa, CBA3aHHbIE C CHMMETpUeil OTHOCH-
TEJIBHO IUIOCKOCTU. KOHCTpyHMpOBaTh OpHaMEHThI M IApPKETHI, HC-
IIOJIb3Ysl CBOMCTBO CHMMETPHH, B TOM YHUCIIE C TIOMOIIBI KOMITbIO-
TEPHBIX IPOTPaAMM.

Pacnio3naBath miuockue (pUrypel, CUMMETPUYHbBIE OTHOCHUTEIHHO
Touku. CTpouth GUrypy, CUMMETPUUYHYIO JAHHOW OTHOCHTEIHHO
TOYKH, C TOMOUIbI0 WHCTPYMEHTOB, JOCTPaWBaTh, M300pakaTh OT
pyku. HaxomuTs neHTp cuMMeTpuu Gurypsl, kondurypauuu. Kon-
CTPYMPOBaTh OPHAMEHTHI U MAPKETHI, UCIIOJIb3YSI CBOMCTBO CUMMET-
pHUH, B TOM YHCJIE C TOMOLIbI0 KOMIBIOTEPHBIX ITporpamMM. dopmy-
JUPOBaTh CBOWCTBA (UIYp, CUMMETPUYHBIX OTHOCHUTEIBHO TOYKH.
HccnenoBath cBoiicTBa GUTYp, UMEIOLIUX OCh U LIEHTP CUMMETPHUH,
UCIIOJIBb3YSl JKCIIEPUMEHT, HaOJNI0/IEHNE, U3MEpEeHUe, MOJAEIUpPOBa-
HUE, B TOM YHCJI€ KOMIIBIOTEPHOE MOJEINpOBaHre. BeraBuraTs ru-
noTe3bl, (HOpMyIHPOBATH, 00OCHOBHIBAThH, ONIPOBEPraTh C TOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS 00 OCEBOU U IICHTPAIILHON CHMMET-
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puu duryp.

HaxonuTe B OKpy’XKarolleM MHpE IUIOCKHE U MPOCTPAHCTBEHHBIC
cUMMeTpHuHble Gurypsl. Pacrio3naBaTh riockue GUrypbl, CHMMET-
pUYHBIE OTHOCHTEIBHO MPSIMOH, OTHOCHUTEIBHO TOYKH, HMPOCTpaH-
CTBEHHBIC (HUTYPbl, CHMMETPUYHBIE OTHOCHTEIBHO IIOCKOCTH.
Crtpouts purypy, CHMMETPHUUHYIO JAHHOH OTHOCHTEIHHO MPSIMOH,
OTHOCHUTEJIBHO TOYKH C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB. KoH-
CTPYHMPOBATh OPHAMEHTHI M MAPKETHI, UCIIOJb3Ysl CBOWCTBO CHUMMET-
pHH, B TOM YHKCIIE C TIOMOIIBI0 KOMIIBIOTEPHBIX rporpamm. Mccnemno-
BaTh CBOICTBA (DUTYp, HMEIOLINX OCh U LIEHTP CUMMETPUH, UCIIOIIb-
3ysl 9KCIIEPUMEHT, HaOJII0/IeHHEe, H3MEpEHUE, MOICTTUPOBAaHNE, B TOM
YUCJle KOMIIBIOTEpHOE MojenupoBaHue. PopMynupoBars, 000CHO-
BBIBaTh, OIPOBEPIaTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS O
CUMMETpHH QUTYp.

I'naBa 9. Llenwie
yucia

13

[TpuBOIUTH MpUMEPHI UCTIOIB30BAHUS B )KU3HU MOJTOKUTEIBHBIX U
OTPHIIATENBHBIX YKCENl (TeMIepaTypa, BBIMTPBIII-TIPOUTPHIIL, BBIIIE-
HUXKE YPOBHS MOpPs U Tp.). ONUChIBaTh MHOXKECTBO LEJIBIX YUCEIL.
OOBsICHATD, KaKHe LENbIEe YHMCIIa Ha3blBalOT MPOTHUBOIOJIOKHBIMHU.
3anuchIBaTh YMCI0, IPOTHUBOIOIOKHOE JAHHOMY, C TIOMOIIbIO 3HAKA
«MuHYyCy. Yrporats 3anucu tuna —(+3), -(-3).

ConocTaBisaTh CBOMCTBA Psiia HATYPAIbHBIX YUCEIN U PsiJia IENbIX
yucen. CpaBHHBATh M YIOPSIOYMBATH Ieibie yucia. M3o0paxkarh
HeNnble YUClia TOYKaMU Ha KOOpAWHATHOW mpsmMoil. Mcmonb3oBath
KOOPJMHATHYIO IPSIMYIO KaK HarjsAHYIO OIOpY IIPU PEIIeHUH 3aa4
Ha CPaBHEHUE LIEJIbIX YHCEN.

OOBsACHATH Ha IpUMeEpax, Kak HaXOJAT CYMMY JIBYX II€JIbIX YHCEI.

3anuchIBaTh C MOMOIIBIO OYKB CBOMCTBO HYJIS IPU CIIO’KEHUH, CBOM-
CTBO CYMMBbI ITPOTUBOMOJIOKHBIX YHCEN. YIPOLIATh 3aIIMCh CYMMBI
LeJIBIX YUCEJl, OMyCKasi, IJIe 3TO BO3MOXHO, 3HaK «+» U ckoOku. [le-
PECTaBIIATh CIaraeMble B CyMME LIEJIbIX YHCeNl. BBIUMCIATE CyMMBI
LENbIX YHCeN, CoAepKalline ABa U 0oJiee ciaraeéMbpiX. BeuncisaTh
3Ha4YeHUs1 OYKBEHHBIX BBIPAXKECHUH.

®opMyIMpoBaTh MPABUIIO0 HAXOXKICHHS PA3HOCTH LIEJBIX YUCEI, 3a-
MUCBIBATh €r0 Ha MaTeMaTHMYeCKOM s3bIKe. BBIYMCIATH pa3HOCTh
JIBYX LEJIBIX YMCEeJl. BBIUNCIATH 3HAUE€HUS YHCITOBBIX BBIPAXKEHUH,
COCTaBJIEHHBIX U3 LIEJIBIX YHCEJI C IOMOIIBIO 3HAKOB «+» U «-»; OCY-
HIECTBIISATH CAMOKOHTPOJIb. BRIUUCIATH 3HaUeHUS! OYKBEHHBIX BbIpa-
KEHHUH MPH 33JaHHBIX LENbIX 3HaUYeHUsX OyKkB. COMOCTaBISTh BbI-
NOJHUMOCTh JEUCTBUS BBIUUTAHHUS BO MHOXKECTBAX HATypPaJIbHBIX
YKCEN U LIEIBIX YNCE.

@opMyIMpPOBATH MTPaBUJIa 3HAKOB IIPH YMHOKEHUH U JIEJICHUU 11e-
JIBIX YKCEIN, WUIIOCTPUPOBATh UX IPUMEpPaMHU. 3alliChbIBaTh HA MaTe-
MaTHUYECKOM SI3BIKE.

CpaBHUBaTh, YIOPSA0YNBATH LENbIe yncia. PopMyaupoBaTh IpaBU-
J1a BBIYMCIIEHUS C LEIbIMU YACIaMU, HAXOAUTh 3HAYEHUS] YUCIOBBIX
1 OyKBEHHBIX BBIPQKEHUI, COEpKAIUX ICHCTBUS C HEIBIMU YHC-
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JaMu

paBeHCTBa, BeIpaxkatouue cBoiictBa 0 u 1 mpu yMHOXEHUU, IPABUIIO
YMHOXEHHS Ha -1. BBIYMCIIATh NPOU3BEAECHUS U YaCTHBIE LENbIX YH-
cesl. BpIUMCHATh 3HAUEHUS YMCIIOBBIX BBIPAXKEHUH, COJIEpKalIuX
pa3Hble JeHCTBUS C LeTIbIMU YUCIaMu. Berancnare 3HaueHus Oyk-
BEHHBIX BBIPKCHUH MPH 3a/IaHHBIX LEJIbIX 3HaUeHUsAX OyKkB. Mccie-
JIOBaTh BOIPOC 00 U3MEHEHUH 3HAKA MTPOU3BEICHUS LENbIX YHCEeI
IIPY U3MEHEHHUH Ha IPOTUBOIIOJIOKHbBIE 3HAKOB MHOXKUTENeH. Onpo-
BEprarb C IMOMOILIBK) KOHTPIPHUMEPOB HEBEPHBIE YTBEPKICHUS O
3HAKax pe3yJbTaTOB ACHCTBUN C LEIBIMHA YUCIAMHU.

I'maBa 10. Pamwmo-
HaJIbHbIE YKUCIIA

17

[TpuMeHsTh B peur TEPMUHOJIOTHIO, CBSI3aHHYIO C PALlMOHAIIbHBIMU
YKCJIaMU; PacllO3HaBaTh HAaTYpaJlbHbIE, LIENbIE, TPOOHBIE, TIOJIOKHU -
TEJIbHBIC, OTPULIATENIBHBIC YUCIIA; XaPaKTEPU30BATh MHOXKECTBO pa-
LIUOHAJIBHBIX uncen. [IpuMeHsTh cuMBOIbHOE 0003HAUYEHNE TIPOTH -
BOIIOJIOKHOT'O YKCIIa, OOBSCHITH CMBICI 3anucel Tuna (-a), ynpo-
I1aTh COOTBETCTBYIOLIME 3anuch. M300paxkaTh paliioHaIbHbIE YUCIa
TOYKaMH KOOPJIMHATHON IPSIMOM.

MopaenupoBaTe C IIOMOLIBIO KOOPAMHATHON MPSAMOU OTHOLIEHUS
«0OJIbILIe» U «MEHbBILE» JUI PallMOHAIbHBIX Yyncesl. CpaBHUBATH 110~
JIO’KUTEIIBHOE YKCIIO U HYJIb, OTPULIATEIBbHOE YUCIIO U HYJIb, I10JI0-
JKUTEJIPHOE M OTPHULIATEIIBHOE YMCIIA, JBAa OTPULATEIBHBIX YHCIIA.
IIpuMeHATH ¥ TIOHUMATh TEOMETPUYECKHUIM CMBICI IIOHITHUS MOLYJIS
YyHCclla, HaXOAUTh MOJYJb paluoHaibHOro 4yucia. CpaBHHUBATh U
YIOPSAI0YMBATH PALIMOHAIBHBIC YHCIIA.

®opmynupoBaTh MpaBuia CIOKEHHUS IBYX YHMCET OJHOIO 3HaKa,
JIBYX YMCEJ pa3HbIX 3HAKOB; MPABUJIO BHIYUTAHUS U3 OJHOTO YKCia
JPYroro; IpUMEHSTh 3TH MpaBuia sl BBIYUCIECHUS CYMM, pa3HO-
cTeil. BoIMOMHATE YMCIOBbIE TOJCTAHOBKH B CYMMBI U Pa3HOCTH, 3a-
MUCAHHBIE C TOMOUIbIO OYKB, HAXOAUTh COOTBETCTBYIOIINE UX 3HA-
yeHus. [IpoBOAUTH HECIOXKHBIE UCCIIEJOBAHMSI, CBSA3aHHBIE CO CBOM-
CTBaMM CyMMBI HECKOJIbKUX PallMOHAJIBHBIX YHCeN (Harnpumep, 3a-
MEHa 3HaKa KaXJI0ro cJIaraemoro).

@opMyIHpOBATh MTPABUJIA HAXOKIEHUS ITPOU3BEICHNS U YaCTHOTO
JIBYX YHCEJI OJTHOTO 3HAKa, ABYX YHMCEJI Pa3HbIX 3HAKOB; IPUMEHSATH
9TH NPABWIA NP YMHOXEHUU WM JEJICHUU PALUOHAIBHBIX YHCEIL.
HaxonuTh kBajgpaThl M KyObl pallMOHAJBHBIX 4uceNl. Bbraucnars
3HAYEHUS YNCIIOBBIX BBIPAKEHUH, COAEPKAILUX PA3HbIE IEHCTBUS.
BBINONHATE YMCIIOBBIE MOACTAHOBKH B MPOCTEHIINEe OYKBEHHBIE BbI-
pa’kK€HHUs, HAaXOAUTh COOTBETCTBYIOIINE UX 3HAUYEHUS.

[TpuBOIUTE MPUMEPHI PA3IUYHBIX CHCTEM KOOPIMHAT B OKPYXKaro-
[IeM MUPE, HaXOIUTh U 3aKIChIBATh KOOPAMHATH OOBEKTOB B pa3-
JUYHBIX CUCTEMaX KOOpAWHAT (IIaxMaTHasl TOCKA; IMHUPOTa U JIOJITO-
Ta; a3UMYT U Ap.). OOBICHATH U UJUTIOCTPUPOBATH OHATHE TIPSIMO-
YTOJIbHOM CHCTEMbI KOOPAWHAT Ha IJIOCKOCTH; TPUMEHSATDH B PeUd U
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IMOHUMAaThb COOTBETCTBYIOIINE TCPMHUHBI U CUMBOJIMKY. CTpOI/ITB Ha
KOOpI[HHﬂTHOfI IIJIOCKOCTHU TOYKH U (bl/Il"ypH 110 3a/TaHHBIM KOOpAHU-
HaTaM, HaxXxOJUTb KOOPAWHATLI TOYCK. HpOBOIII/ITb HUCCICA0BaHUs,
CBA3aHHBIC C B3AMMHBIM PACITIOJIOKCHHUEM TOUYCK Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH.

N300paxaTh paloHaIbHbIE YHCIIAa TOYKAMU KOOPAMHATHOM MPSAMO.
IIpuMeHATH U NOHUMATh FEOMETPUYECKHUI CMBICII IIOHATUSA MOAYJIS
4KCIIa, HAXOAUTh MOyJIb PALIMOHAIIBHOTO Ynciaa. MoaeaupoBaTs ¢
HOMOILBI0 KOOPAMHATHOM MIPSIMOI OTHOIIEHUS «OO0JIbLIE» U «MEHb-
1ie» JJIsl PallMOHAJIBHBIX YKCEJl, CPAaBHUBATh U YIIOPAIOYNBATH pa-
LIMOHAJIbHBIE YMCJIA. BBINOIHATE BBIUMCIICHHS C PAalMOHAIbHBIMU
yucaamMu. Haxonnte 3HaueHMst OyKBEHHBIX BbIPAXKEHUM MIPH 3a/1aH-
HBIX 3HAYCHUSX OYKB.

CtpouTh Ha KOOPAMHATHOM IJIOCKOCTH TOYKU U (PUTYPHI 110 3a]IaH-
HBIM KOOpJMHATAM, ONPENEIIATh KOOPAUHATHI TOUYEK.

I'maBa 11. Muoro-
YTOJIBHUKH U MHO-
rOrpaHHUKH

Pacnio3naBaTh Ha uepTexax, pUCyHKaX, B OKpYXarolleM MUpe Ma-
payutenorpammbl. M300paxkats mapaienorpaMMBbl ¢ HCITOJIb30BaHH-
€M YEepTEXKHBIX UHCTPYMEHTOB. MoiennpoBatTh napauieaorpaMmel,
UCIOJIB3YS OyMmary, IIacTHINH, IPOBOJIOKY U Ap. MccnenoBats u
ONMUCHIBATh CBOICTBA NapajljieorpaMma, UCIoJb3ys SKCIEPUMEHT,
Ha0JII0/IeHue, U3MEpEHue, MojiesinpoBaHue. Mcnoap30BaTh KOMIIbIO-
TEPHOE MOJEIUPOBAHUE U SKCIIEPUMEHT JIJIsl U3YUEHUSI CBOMCTB Ia-
paienorpamMmmoB. @opMynupoBaTh, 000CHOBBIBATh, OIIPOBEPIaTh C
MOMOIIbI0 KOHTPIIPUMEPOB YTBEPKIAEHUS O CBOWCTBAX Mapa-
nenorpamma. CpaBHUBaTh CBOMCTBA MApaJIEIOrPaMMOB Pa3InYHBIX
BUJIOB: pom0a, KBaaparTa, IpsIMOYroJibHUKA. BEIABUTaTh TUIIOTE3bI O
CBOMCTBAaxX MapaJljIeJIOTPAMMOB Pa3JIMYHBIX BHUJIOB, OOBSCHATH HX.
KoHncTpynpoBars.

Pacno3naBaTh Ha uepTexax, pUCyHKaX, B OKpYXalolleM MUpE Mpa-
BUJIbHBIE MHOTOYTOJIBHUKH, ITpaBUJIbHbIE MHOTOTpaHHuKH. Mccneno-
BaThb U OMHCHIBATh CBOMCTBA MPABHJIBHBIX MHOTOYTOJbHUKOB, HC-
MOJIb3YS IKCIIEPUMEHT, HAOII0CHHE, U3MEPEHHE, MOICTUPOBaHHE.
Hcnonp30BaTh KOMIOBIOTEPHOE MOJEIUPOBAHHUE U HKCIIEPUMEHT IS
W3YYEHUS CBOMCTB T'€OMETPHUECKUX OOBEKTOB. M300paxkarh mpa-
BWJIbHBIE MHOTOYTOJIbHUKH C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
10 ONMKMCAHMIO U TI0 33JAHHOMY JITOPUTMY; OCYIIECTBIISITH CAMOKOH-
TPOJIb BBITTOJTHEHHBIX TTOCTpOoeHUH. KOHCTpynpoBaTh ClIOCOOBI MOCT-
pPOEHUSI MPABWIBHBIX MHOTOYTOJIbHUKOB MO 33/JIaHHBIM PHCYHKaM,
BBITIOJIHSTH MOCTPOCHHS. MoaenupoBaTh MpaBUIbLHBIE MHOTOTPaH-
HUKU M3 pa3BEPTOK. CpaBHUBATH CBOWCTBA MPABUIIBHBIX MHOTO-
YTOJIbHUKOB, CBS3aHHbIE C CUMMeTpHei. @opMynupoBaTh, 000CHO-
BBIBATh, OIIPOBEPraTh C MOMOUIBI0 KOHTPIIPUMEPOB YTBEPKACHUS O
MPaBUIILHBIX MHOTOYTOJTbHUKAX.

N3o0pakath paBHOCOCTaBIEHHBIE (GUTYPHI, ONIPEIETATh UX TUIOIIA-

1. MoaenupoBaTh reoMeTpudeckue Gurypsl u3 Oymaru (mepexpau-
BaTh IPSIMOYTOJIBHUK B MApAJIJIEIONPaMM, 10CTPAauBaTh TPEYTOJIBHUK
1o napamenorpamMma). CpaBHUBATh (GUTYpHI 110 momagu. Gopmy-
JMPOBATh CBOWCTBA paBHO- COCTaBIEHHBIX (uryp. CocraBuars pop-
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MYJIBI ISl BBIYMCIIEHUS TUIOMIAIN TTapajuieIorpaMmMa, IpsIMOYT0Jlb-
HOT'O TPEYTOJbHUKA. BBIMOIHATS U3MEPEHUs U BBIYUCIIATD IIOLIAIN
[apajuIeJIoOrpaMMOB U TPEYroJIbHUKOB. Vcrob30BaTh KOMIBIOTED-
HOE MOJIETTUPOBAHUE U SKCIIEPUMEHT ISl U3yUEHUS] CBOMCTB FE€OMET-
pudeckux 00beKTOB. CTPOUTH JIOTHYECKYIO LIETIOUKY PACCYXKIECHUH O
paBHOBeNUKHX (urypax. Pemars 3agaun Ha HaXOXKI€HUE TUIOIIAaei
napajuIeIorpaMMOB U TPEYTOJIbHUKOB

PacnioznaBaTp Ha uepTexax, pUCYHKax, B OKPYKalOLEM MUPE IIpU3-
Mbl. HasbiBath npusmbl. KomupoBare npusmsl, H300pak€HHbIE HA
KJIeTyaTol Oymare, OCyIeCTBIIATh CAMOKOHTPOJIb, IIPOBEPSS COOT-
BETCTBHE IOJYYEHHOIO0 H300pa)KeHMs 3aJaHHOMY. MopaenupoBathb
IPU3MBI, UCTIOJIB3Ysl OyMary, IIacTHINH, IPOBOJIOKY U JIP., U3T0-
TaBJIMBaTh U3 pa3BEPTOK. OmpenensTb B3aUMHOE PaCIOJIOKEHUE
rpaHel, péoep, BepIIuH Mpu3Mbl. FccnenoBaTs CBOMCTBA MPU3MBI,
UCIIOJIb3YAIKCIIEPUMEHT,HA0II0 IeHN e, U3MEPEHHE, MO~

nenupoBanue. ONUCHIBaTh UX CBOWCTBA, UCIOJb3Ysl COOTBETCTBYIO-
L1y TepMHHOJIOTHI0. DOpMyJIMpOBaTh YTBEPKIEHUS O CBOMCTBAaX
IIPU3MBI, OIIPOBEPraTh YTBEPKAEHUS C IOMOIIBIO KOHTPIIPUMEPOB.
CTpouTh JOrMYECKYIO HENOUKY pPacCyKIEHUI O CBOMCTBAX PU3M.
CoctaBnsaTh GpopMyIibl, CBSI3aHHBIE C TMHEHHBIMH, IFIOCKUMH H TIPO-
CTPAaHCTBEHHBIMHM XapaKTEPUCTHKaMHU INPU3Mbl. MoneaupoBaTh W3
IIPU3M JPYrue MHOTOI'PaHHUKHU.

Pacnio3naBaTh Ha uepTexax, pUCYHKaX, B OKpYXarolleM MUpe na-
paJlIesIorpaMMBl, IPABUIIBHBIE MHOTOYTOJIbHUKH, TIPU3MBI, Pa3BEPT-
K4 nipu3Mebl. 300paxaTs reomerpuueckue GUrypsl U ux Koupury-
paly OT PYKH U C UCIIOJIB30BAHMEM YEPTEKHBIX HHCTPYMEHTOB.
MonenrpoBaTh reOMETpUUECKHE 0OBEKTHI, UCTIONB3Yys Oymary, mia-
CTWJIHH, IIPOBOJIOKY U Ap. McciienoBath U ONMChIBaTh CBOWCTBA I'€0-
METPUUYECKUX QUTYp, UCTIOIb3Ysl SKCIIEPUMEHT, HaOII0IeHNE, U3Me-
peHMEe, MOIETIUPOBAaHUE. BrIABUTaTh TUNIOTE3BI O CBOMCTBAX U3YYEH-
HBIX (QUryp, 00OCHOBBIBaTh HMX. POPMYIUPOBATH YTBEPXKIEHUS O
CBOICTBaxX M3Y4EHHBIX (DUTYp, OIPOBEPraTh YTBEPKAECHUS C TIOMO-
b0 KOHTPIIPUMEPOB. VCI10/1b30BaTh KOMIIBIOTEPHOE MOJIENNPOBA-
HUE U SKCIIEPUMEHT /ISl U3yYEHUS] CBOWCTB F€OMETPUUECKUX 00BEK
ToB. Pemiarte 3a1a4n Ha HAXOXAEHUE JUIMH, IJIONIAe 1 00BHEMOB.

I'nasa 12. Muoxe-
ctBa. KombOunaro-
puKa

[TpuBOIUTE MpUMEpHl KOHEUHBIX U OECKOHEUHBIX MHOXKeCTB. CTpo-
UTh pPEUYEBBIE KOHCTPYKIMM C MCIOJB30BAHUEM TEOPETUKO-
MHO’KE€CTBEHHOM TEPMUHOJIOTMU U CUMBOJIMKH; IIEPEBOIUTD YTBEP-
KIACHUS C MAaTEMATHYECKOTO SI3bIKa HA PYCCKUN U Ha00opoT. Dop-
MYJIMPOBATh OIPEAEICHUE ITOAMHOKECTBA HEKOTOPOI'0 MHOKECTBA.
NnnrocTpupoBaTh MOHATHE TOAMHOKECTBA € IIOMOIIBIO KPYroB Jil-
aepa.

OO6cyx1aTh COOTHOILIEHUE MEKIY OCHOBHBIMH YUCIIOBBIMH MHOXe€-
CTBaMU. 3alIMCBIBATh HA CUMBOJUYECKOM SI3bIKE COOTHOILIEHUS MEX-
Jy MHO’KE€CTBAMHU U IIPUBOAUTH IIPUMEPHI PA3JINYHBIX BAPUAHTOB UX
IIEPEBO/A HA PYCCKUU sA3BIK. McciieoBaTh BOIPOC O YKCIIE TOAMHO-
KECTB KOHEYHOT'O MHOKECTBA.
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dopMyIHpOBaTh OMPENCIICHUsS O0OBEIUHEHUSI U TEPECEUCHUs MHO-
»*ecTB. MurocTpupoBaTh 3TH MOHATHS ¢ IOMOILIBIO KPYroB Diijepa.
Hcnonb30BaTh cXeMbI B KQUe€CTBE HATJIsiTHONM OCHOBBI JUIsl pa30ueHUs
MHOXECTBA Ha HeEIlepeceKaroluecs noaMHokecTBa. [IpoBoauTs J10-
TUYECKUE PACCYKIEHHUs 110 CIOKETAM TEKCTOBBIX 3a1a4 € ITOMOILBIO
KpyroB Diinepa. [IpuBoaute npumeps! kiaccuukanuii 3 mMarema-
TUKHU U U3 Jpyrux o0nacTeil 3HaHusI.

Pemate KOMOMHATOPHBIE 33]a4M C TIOMOIIBIO Iepedopa BO3ZMOKHBIX
BAPUAHTOB, B TOM YHCIIE, IYTEM IOCTPOEHHUS JI€peBa BO3MOKHBIX
BapuaHTOB. CTPOUTH TEOPETHUKO-MHOKECTBEHHBIE MOJEIN HEKOTO-
PBIX BUJ0B KOMOMHATOPHBIX 33]1a4.

CpaBHUBaTh W YHOPSJAOYUBATH JECATUYHBIC JIPOOM, HAXOIUTh
HAaUMEHBIIYI0 U HauOOJBUIYIO JECITUUHYIO IpoOb Cpeau 3aJaHHOIO
Habopa uyucen. [IpeacTaBnsaTe OOBIKHOBEHHBIE IPOOW B BHJE J1ECs-
TUYHBIX; BBICHITh, B KAKUX CIIydasX 3TO BO3MOxHO. Haxoauts ne-
CATUYHOE MPUOINKEHHE OOBIKHOBEHHON JIpOOHU ¢ yKa3aHHOM TOYHO-
CTBIO. BBIMONHATH MEHCTBUS ¢ IpOOHBIMU YHclIamMu. Pemars 3amxauun
Ha JBW)KCHHE, COJEpKAIUE TaHHBIC, BRIPAKCHHBIC JPOOHBIMH YHC-
namu. [IpencTaBnsaTe AOIM BEIMYMHBI B MIPOLEHTaX. Pemars TekcTo-
BbI€ 33/1auM HAa HAXOXICHUE IPOLIEHTa OT JAHHOW BEJIUYMHBI. Pe-
maTh 3a7add, TpeOyrolIue BIilaJeHus TOHSATHEM oTHouieHus. Co-
CTaBJISITh IO PUCYHKY (OPMYIy U BBIYUCIICHHS TIEPUMETpa WIIH
wiomanu ¢urypsl. CpaBHUBATH U YHOPSA0OYUBATH MOJIOKUTEIbHBIE
U OTpHUIIATEIIBHBIC YHMCIIA, HAXOJIUTh HAUOOJbINCe WIM HAaMMCHbIIEE
U3 3a/laHHOro Habopa unces. BhIONHATH YMCI0BbIE OJICTAHOBKU B
OyKBEHHOE BbIpaKe€HHE (B TOM YHCIIE, MOACTABIATh OTPUIIATEIbHBIC
Yrclia), BEIUYUCISATh 3HaYeHHE BhIpakeHHs. OTMeuaTh TOYKH Ha KO-
OPAMHATHOM IUIOCKOCTH, HAXOAUTh KOOPJAWHATHI OTMEUYEHHBIX TOUYEK.
Ctpouts purypy, CAMMETPUYHYIO TAHHOW OTHOCUTENILHO HEKOTOPOI
MPSIMOM; UCIIOJIB30BaTh MPU PELICHUH 3324 PAaBEHCTBO CUMMETPUY-
HeIX (uryp. Pemate 3amaum Ha B3aMMHOE pACHONIOKEHHE IBYX
OKPYKHOCTEHN Ha IUIOCKOCTH.

Y4eOHO-MeTOoAM4YEeCKOe U MATEPUAJbHO-TEXHUYECKOoe o0ecreueHme

Marematuka. Apupmeruka. ['eometpus. 5 kiacc. Y4ueOHUK nisi oOrieoOpa3oBar.

yupexaennil. ABT. E.A. byHuMoBuY U 1p.

Marematuka. Apupmernka. ['eomeTtpus. 6 kimacc. YdueOHuUK st oOrieoOpa3oBar.

yupexaeHuil. AsT. £ . A . BynumoBu4 u zip.

B ocuHoBy cepun YMK «Cdepr» monoxkeHa wuaes oOpraHuU3aluu y4eOHO-

BOCIIUTATEIILHOTO TIpoiiecca B MH(GOPMAIIMOHHO-00Pa30BaTEIILHONW Cpefie, KOTOpas

npcacTaBsICT

coboit

CUCTCMY B3aNMMOCBsA3aHHBIX KOMIIOHCHTOB yqe6Ho-

METOINMYCCKOI'O KOMIIJICKTA Ha 6YMa)KHI>IX 1 DJICKTPOHHBIX HOCUTCIIAX.

YMK 1o ka)xJ10My KJ1acCy BKJIKOYAET:
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Y4eOHUK, COJIepKAIIUK KaK OCHOBHOW TEOPETUYECKUI MaTepua, TaK U MPEACTaBU-
TEJIbHYIO CUCTEMY YIIPAKHEHUH, 3aJIaI0IIYI0 TapagurMy MPaKTUYECKOW COCTABIISIO-
men Kypca;

3JIEKTPOHHOE NPHJIOKeHNe, BKIIIOYAIOIIEe BCIO CUCTEMY TEKCTOB M 3aJ]aHUH y4ueo-
HUKa, a TAKK€ JOTIOJIHUTEIbHYI0 UHTEPAKTUBHYIO KOHCTPYKTOPCKYIO CpEly, CO3a-
IOLIYI0 TPUHIIMIIMAIBHO HOBBIE BO3MOYKHOCTH NP H3YYEHUM MATEMATHKH, Kak
IITKOJIFHOTO MPEMETa, HEJOCTYIMHBIC 0€3 NCIIOIh30BAHUS COBPEMEHHBIX KOMITHIO-
TE€PHBIX TEXHOJIOTHUI;

TeTPab-TPEHAXKEP, MPETHAZHAYCHHYIO JUIS IEJCHANPaBICHHOTO (POPMHUPOBAHUS
M03HAaBaTEJIbHON YUEOHOU IeSITENHbHOCTH;

3aJJauHUK, COACpKaIUM HAOOP 3a/1au U yIpakKHEHUM, Kak 0a30BOr0, TaK U MOBbI-
IIEHHOTO YPOBHEM, JIJIsl opraHu3anuu qudGepeHnnpoBaHHON paboThl ¢ yUaITUMUCS;
TeTPab-3K3aMeHATOP, COACPKAIIYI0 MaTEPUAIIBI JIJI1 TEMATHUYECKOTO U UTOTOBOTO
KOHTPOJISI 3HAHUH yUYalllUXCS;

METOAUYECKOe MOCo0Me, PACKPHIBAIOLIEE CONECPKAHUE U OCHOBHBIE METOIUYECKHE
U7eH Kypca U CoJiepiKailiee peKOMEH 1Ay 10 TUTAHUPOBAHUIO U OpPTaHU3aIuu y4eo-
HOTO TPOIIECCa;

Kpome Toro, Ha caiite uHTepHeT-nojepxkkun YMK «Cdepsr» www.spheres.ru

UMeeTCs cTpaHnyka gasHHoro Y MK.

IHosicHuTe IbHAS 3aNIMCKA
(asireGpa)
Pabouast nporpamma o matematuke st 5S—9 kinacco B MBOY COLI Nel6
COCTABJICHA HAa OCHOBE:
— DenepalibHOTO rOCYJAPCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa OCHOBHOIO
o01iero oOpa3oBaHus;
— IIpumepHOM TPOrpamMMBI 10 MATEMATUKE JIJIsI OCHOBHOM IIIKOJIBI;

— IIporpammel no anredpe s 7-9 kiaccoB coctaButenb T.A. Bypmucrposa. —

M.: IIpocseuieHue.
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— TpeOOBaHUIl K pPe3yJIbTaTaM OCBOECHHSI OCHOBHOW 00pa30BaTEIbHOM Mporpam-
MBI OCHOBHOTO OOITET0 00pa30oBaHus, PEICTABICHHBIX B (heepalbHOM TOCY-
JapCTBEHHOM 00pa30BaTEIbHOM CTaHAAapTe 00IIEero oopa3oBaHusl BTOPOIro MO-
KOJICHUS;

— IIPOrpaMMbl pa3BUTHA U (POPMUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI;

— MPOTrpaMMBbI TyXOBHO-HPABCTBEHHOI'O PA3BUTHS U BOCIUTAHMS JINYHOCTH.

B paboueit nmporpamme ydTeHBI UACH W MOJoKeHUs KoHIleNuu ayXOBHO-HpPAB-
CTBEHHOI'O Pa3BUTHsI U BOCIHUTAHUS JIMYHOCTH rpaxkaaHuHa Poccuu, IIporpammsl
pa3BUTHS U (GOPMHUPOBAHUS YHHBEPCAJIBHBIX YU4E€OHBIX JEUCTBHI, KOTOpbIE OOecre-
YUBAIOT (DPOPMUPOBAHUE POCCUICKOMN Ipak1aHCKOW MAEHTUYHOCTHU, OBJIAJICHUS KIIIO-
YEBbIMU KOMIIETEHIIMSIMU, COCTABJISIOIIMMA OCHOBY JIJISl CAMOPA3BUTHS U HEMPEPHIB-
HOTO 00pa30BaHus, LEIOCTHOCTh OOHIEKYJIbTYPHOIO, JUYHOCTHOTO U MO3HABATENb-
HOTO Pa3BUTHA YYAILIUXCS, U KOMMYHUKATUBHBIX KAYECTB JTUYHOCTH.

AnreOpa ABIIe€TCS OJTHUM U3 ONOPHBIX IPEIMETOB OCHOBHOM LIKOJIBI: OHA 00ecedn -
BaeT MU3yYEHHE JAPYTUX TUCUUIUIMH. B mepByro ouepeap 3T0 OTHOCUTCA K MpeaMeTaM
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, B YACTHOCTHU K (pu3uke. Pa3BUTHE JTOrMYECKOTO MbIII-
JIEHUS yJalluxcs npu o0ydeHuu anredpe crnocoOCTBYET YCBOEHHUIO MPEIMETOB ryma-
HUTapHOro IMKia. [IpakThyeckue yMEeHHs M HaBBIKM alreOpandyeckoro Xapaxkrtepa
HEOOXOAUMBI AJIs1 TPYAOBOM U MPO(PECCUOHAIBHON MOArOTOBKH IIKOJIBHUKOB.
Baoicneitweit 3a0aueil mikovHo20 Kypca anzeodpvl IBIASETCA Pa3BUTUE JIOTHYECKOTO
MbIIUIeHNs yyamuxcsa. CaMu 00beKThl MATEMATHUECKUX YMO3AKIIIOUEHUN U TPUHS -
Thle B ajreOpe NpaBuiia UX KOHCTPYMPOBAHMS CIIOCOOCTBYIOT (DOPMUPOBAHUIO yMe-
HUN 00OCHOBBIBATH M JJOKA3bIBaTh CYKJICHUS, MPUBOIUTH YETKUE OMpPENIEICHUS, pa3-
BHBAIOT JIOTUYECKYI0 MHTYMIUIO, KPAaTKO W HAIVISIIHO PACKPBIBAOT MEXAHU3M JIOTH-
YEeCKUX MMOCTPOCHUI U yyaT UX MPUMEHEHHUI0. TeM caMbIM anredpa 3aHUMaeT OJTHO U3
BEAYUIMX MECT B (POPMHPOBAHMH HAYUYHO-TEOPETUYECKOTO MBIILICHUS IIKOJIHHUKOB.
PackppiBasi BHyTpEHHIOIO TapPMOHHUIO MaTeMaTUKU, (GOPMUPYS TOHUMAHUE KPacOThI U
U3SIECTBA MATEMAaTHYECKUX PACCYKJIEHUH, aaredpa BHOCUT 3HAYUTENbHBIM BKIIA] B
ACTETUYECKOE BOCIIUTAHNUE YUAITUXCS.

OO0mas xapakTepuCTHKA Kypca
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B kypce anredpsl MOKHO BBLACTUTH CIEAYIOIINE OCHOBHBIE COJEPKATEIbHbIC
TuHUK: apupMeTuKa; anredpa; GyHKIUU; BEPOATHOCTh U CTaTHCTUKA. Hapsiiy ¢ aTum
B COJIEp>KaHUE BKJIFOUEHBI JIBA IONOJHUTEIBHBIX METOAOJOTMYECKUX PA3eIIa: JIOTU-
Ka U MHO>KECTBA; MAaTEMAaTHKa B UICTOPUYECKOM Pa3BUTHH, YTO CBA3AHO C peasln3alu-
el 1enel O0IIENHTENIEKTYaIbHOTO U O0IIEKYIbTYPHOI'O PAa3BUTHUS YUAIIUXCS.

ConepxaHue Ka)XAro M3 3THX pa3JieioB pa3BOPAUMBAETCS B COJEPIKATEIBHO-
METOJUYECKYIO JIMHMIO, TPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJEPKATENIbHBIE JTMHUM.
IIpu 3TOoM mnepBas JmHUA — «JIOTMKa U MHOYKECTBa» — CIIYXKHUT LIEJIA OBJIAJICHUS
YYAIIMMHCS HEKOTOPBIMHM 3JIEMEHTAMU YHUBEPCAIBHOIO MAaTEMAaTHYECKOrO S3bIKA,
BTOpas — «MareMaTtuka B UCTOPUUYECKOM Pa3BUTUU» — CIOCOOCTBYET CO3/IaHUIO
OOLIEKYIbTYPHOT O, T'YMAaHUTAPHOTO (POHA U3YUYEHUS Kypca.

Copepxanue IuHUU «ApuMeTrKa» CIyKUT 0a3oil A JanbHEHUIIEro uzyde-
HUS YYaIIUMHUCS MATEMATHKH, CITIOCOOCTBYET Pa3BUTHIO UX JIOTMYECKOTO MBIIUICHHUS,
(OpMHPOBaHNIO YMEHHMSI TI0JIb30BAThCS AITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MpaK-
TUYECKUX HaBBIKOB, HEOOXOJIUMBIX B TMOBCEIHEBHOW >XM3HU. Pa3zBuTue MOHATHS O
YKUCJIE B OCHOBHOM WIKOJIE CBSI3aHO C PALMOHAJIBHBIMU M UPPALMOHAIBHBIMH YHUCIA-
MU, (POPMUPOBAHUEM MEPBUYHBIX MPEACTABICHUNA O IEHCTBUTEIBHOM YHUCIIE.

Coneprkanue muHUN «Anredpa» crnocoOCTByeT (GOPMHUPOBAHUIO Y YUAIIMXCS Ma-
TEMaTUYECKOIo amnmnapara Ajisi pelieHus 3a7a4 U3 pas3/iesioB MATEMAaTHKU, CMEKHBIX
MIPEAMETOB M OKpYXKaloleld peambHOCTH. f3bIK aireOpbl MOAYEPKUBAET 3HAUCHHE
MaTEMAaTUKH KaK S3bIKa JUIS IOCTPOCHUSI MAaTEMAaTHYECKUX MOJIEIIEN MTPOLIECCOB U SIB-
JIEHUH peanbHOro Mupa. Pa3BuTue anropuTMUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JUIsl OCBOEGHHUS Kypca MH(OOPMATUKU, U OBJAJICHUE HABBIKAMU JEIYKTHUB-
HBIX PacCyXIACHHUI TakXke SBISIOTCA 3afauaMu u3ydeHus anreopsl. [IpeoGpasoBanue
CUMBOJIBHBIX ()OpPM BHOCUT crienu(UUECKUil BKJIAJ B pa3BUTUE BOOOpaKEHHS ydya-
HMIMXCS, UX CIIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpUYECTBY. B OCHOBHOII 1IKOJIE Ma-
TepUaj IPyNIUPYETCss BOKPYT pallMOHAIBHBIX BBIPAKCHU.

Conepxxanue paznena «DyHKIUM» HalEIEHO Ha TMOJYYEHHE IIKOJbHUKAMHU
KOHKPETHBIX 3HAaHUM 0 (YHKIUHU KaK BaXKHEHUIIEH MaTeMaTH4eCKOM MOAENH 1Jis OU-

CaHHA U UCCICIOBAHUA paSHOO6p8.3HBIX IMPpOLECCOB. HSY‘I@HI/Ie 9TOro Marcpuaia
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CIIOCOOCTBYET PA3BUTHUIO Yy yUAIIMXCS YMEHUS UCMOJIb30BATh PA3JIMUHbBIC SA3bIKA Ma-
TEMaTUKU (CIIOBECHBIM, CUMBOJUYECKUM, TpaUUECKHii), BHOCUT BKJIaJ B (GOPMHUPO-
BAaHUE MPEICTABICHUI O pOJIM MAaTEMATUKHU B PA3BUTUHU IMBUJIM3ALNH U KYJIbTYPHI.
Paznen «BeposaTHOCTh M cTaTUCTHUKAY — 00S3aTEIBHBIM KOMIIOHEHT IKOJIBLHOTO 00-
pa3oBaHUs, YCUJIMBAIOUIMNA €r0 MPUKIIAHOE U MPAKTUYECKOE 3HAUCHUE. DTOT MaTe-
pHuas HeoOX0IMM, MIPEKE BCEro, Mg POPMHUPOBAHUS y yUaIIUXCs QYHKIIMOHATBHOM
IPaMOTHOCTH — YMEHHUSI BOCHPHHUMATh M KPUTHUYECKH aHAIM3UPOBaTh MH(MOpMa-
M0, TIPEJICTABICHHYIO B Pa3WYHbIX (opMaxX, MOHUMATh BEPOSITHOCTHBIM XapaKTep
MHOTHX PEIbHBIX 3aBUCUMOCTEH, TPOU3BOAUTH MPOCTEHIIINE BEPOSITHOCTHBIC pacyué-
Thl. M3ydyeHne OCHOB KOMOMHATOPHUKH ITO3BOJIUT YyYallleMyCs OCYIIECTBIISITh pac-
CMOTpPEHHUE CIIy4yaeB, Iepedop U MOJCUET YKCiia BAPUAHTOB, B TOM YHCIIC B IIPOCTEH-
IIMX TPUKJIaAHBIX 3a]a4ax.

[Ipy M3ydeHUH CTaTUCTUKH M BEPOSTHOCTH OOOTaIalOTCs IIPEACTaBICHUS O CO-
BPEMEHHOUN KapTHHE MUpaA U METOAaX €ro MccieAoBaHus, GOPMUPYETCS MOHUMAHUE
POJIM CTATUCTUKHM KaK MCTOYHHMKA COIMAIBLHO 3HAYMMOW MHGOPMAIIUK U 3aKJIabIBa-

IOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIJICHH.

MecTo yueOHOro Kypca B yueOHOM IJIaHe

bazucHsblil yueOHbIN (00pa3oBaTeNbHbBIN) IUIaH Ha M3ydeHHe anreOpsl B 7—9 Kkitaccax
OCHOBHOM IIIKOJIbI OTBOJUT 3 yaca B HEJENIO B TE€UEHHE KaXI0r0 rojia 00y4eHus, BCEro
315 ypoxoB. YueOHOE BpeMsi MOXKET ObITh YBEIMUEHO A0 4 YPOKOB B HECIIO 3a CUET Ba-

pUAaTUBHOM YacTu ba3ucHOTO IaHa.

.HI/I‘IHOCTHLIG, METANIPEAMETHBIC U IPEAMETHLIC PE3YJIbTAaThbl

[Iporpamma oOecrieyuBaeT JOCTUKEHUE CIEAYIOIIUX PE3yJbTaTOB OCBOECHUS 00pa3oBa-

TEJIHLHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs:

JUYIHOCTHBbBIC:

1) chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUEHHIO, TOTOBHOCTh H CIIOCO0-
HOCTHU 00Y4YarOIUXCs K CAMOPA3BUTHUIO U CaMOOOPAa30BaHUIO HA OCHOBE MOTHBALUU K

00y4eHHIO U MIO3HAHUIO, BEIOOPY JasibHEeHIIero o0opa3oBanus Ha 0a3e OPUEHTUPOBKH B
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Mupe npodeccuid U Mpo(ecCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY IMOCTPOCHHIO
MHIMBUYabHOM 00pa30BaTeNIbHON TPACKTOPUHM C YYETOM YCTONUYMBBHIX MO3HABATEIb-
HBIX UHTEPECOB;

2) c(hOpMHPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHO-
My YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH;

3) chopMHPOBAHHOCTH KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B OOIIICHUU U COTPYIHUYC-
CTBE CO CBEPCTHUKAMHU, CTApPIIMMU U MIIAJIIINMU, B 00pa30BaTeIbHOM, 0OIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIIE0BATEIbCKOM, TBOPUECKOM U APYTUX BUIAX J€-SITEIbHOCTH;

4) yMeHue SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW M MMCHbMEHHOM peuH,
MMOHUMAaTh CMBICJI IOCTABJIICHHOM 3a/1a4M, BICTPAaUBaTh apryMEHTALUIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHL;

5) mpezcraBiieHHE 0 MATEMAaTUIECKON HayKe Kak chepe YeT0BEUEeCKON IeATEIHHOCTH,
00 sTanax e€ pa3BUTHUSA, O €€ 3HAUNMOCTH JJI PA3BUTHSI [IUBUIIM3AIUY;

6) KpUTHUYHOCTH MBIIIIJICHUS, YMEHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BHICKA-
3bIBaHUS, OTJIMYATh TUTIOTE3Y OT (haKTa;

7) KpeaTHBHOCTb MBIIUICHHSI, THUIIMATHBA, HAXOTYMBOCTh, AKTUBHOCTH MPH PEIICHUH
anredpanyecKux 3anay;

8) yMeHue KOHTPOJIMPOBATH MPOIECC M PE3YNIbTAT Y4eOHON MaTeMaTHYCCKOM eI TEIh -
HOCTH;

9) crmocoOHOCTH K AMOIMOHAILHOMY BOCTIPUSITHIO MATEMAaTUYECKUX OOBEKTOB, 337134,
pELIEHN, PacCyKICHUM.

MeTanpeaMeTHbIe:

1) yMeHue caMOCTOSITeTIHbHO TUIAHUPOBAThH AJIbTCPHATUBHBIC MY TH JTOCTHIKCHUS IICIICH,
OCO3HAHHO BBIOMPATh HanboJsee F3P(HEeKTUBHBIE CTIOCOOBI pellieHUs] yUeOHBIX U T03HABA-
TEJBHBIX 33]1a4;

2) yMEHHUE OCYIIECTBIATh KOHTPOJIb 10 PE3yJIbTAaTy U 0 CHOCO0Y ACHCTBHUS HA YPOBHE
MPOU3BOJILHOTO BHUMAHHMS 1 BHOCUTh HEOOXOAMMbIC KOPPEKTHUBHI,

3) yMeH#He aJIeKBaTHO OIICHUBATh MPABWJILHOCTh WM OIIHOOYHOCTD BBITOJHCHHS yueO-

HOM 3a7aun, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIICHNUS,
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4) 0CO3HAHHOE BJIAJICHUE JIOTHYCCKUMH JCHCTBUSMHE ONpPEICIICHUs TIOHITHH, 0000111e-
HUSI, YyCTAHOBJICHHSI aHAJIOT UM, KJIaCCU(PHUKAIIMN Ha OCHOBE CaMOCTOSTEILHOTO BEIOOPA
OCHOBAHUW U KPUTEPHUEB, YCTAHOBJIEHUS POJIOBHIOBBIX CBA3EH;

5) yMeHHe yCTaHAaBIUBATh IPUYMHHO-CJICICTBCHHBIC CBSI3U; CTPOUTH JIOTHUECKOE pac-
CYXXJIeHUE, YMO3aK/II0UeHHE (MHIyKTUBHOE, IeTyKTUBHOE U 0 aHAJIOTHH) U BHIBO/IBI;

6) yMmMeHue co3iaBaTh, IPUMEHSTh U MPEOOPa30BHIBATH 3HAKOBOCHMBOJIMYCCKHIE CPE/I-
CTBa, MOJIETIU M CXEMBI JIJIsl pellieHns y4eOHbIX U MO3HABATENbHBIX 3a/1a4;

7) yMeHHE OpPraHU30BBIBaTh Y4€OHOE COTPYIHUYECCTBO M COBMECTHYIO JCSTEIBHOCTD C
YUYUTENIEM W CBEPCTHUKAMM: OMPEACNATh IENH, pachpeneicHue (QyHKIUNA U pojei
Y4aCTHUKOB, B3aUMO/ICHCTBHE U 00IIHe CIIOcOOBI pabOThl; yMEHHE paboTaTh B TPYIIIIE:
HAXOIWTh O0Ilee PEIICHUE U pa3peliaTb KOHPIUKTH HA OCHOBE COTJIACOBAHUS MMO3ULIUI
1 y4éTa MHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIUPOBATH, APTyMEHTHUPOBATh U OTCTaH-
BaTh CBOE MHEHHE;

8) cdhopMupoBaHHOCTH yUeOHOMH U 0OIEOIb30BATEIHCKON KOMIICTEHTHOCTH B 001aCTH
MCIIOJIb30BaHUSANH(DOPMAITMOHHO-KOMMYHUKAIIMOHHBIXTexHOoTHii( UK T-
KOMIIETEHTHOCTH);

9) nepBOHaYAIbHBIC MPEACTABICHHS 00 UACAX U O METOJaX MaTEMAaTHKU Kak 00 YHUBEP-
CaJIbHOM $I3bIKE HAYKH U TEXHUKH, O CPEJCTBE MOJCITUPOBAHUS ABJICHUI U MPOLIECCOB;
10) ymeHue BHIETh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJICMHOM CUTYaIH B
JOPYTUX JUCIUIUIMHAX, B OKPYKAOIIEH KU3HH;

11) yMeHHE HaXOIUTh B PAa3IUYHBIX HCTOYHHKAX HH()OPMAIHIO, HEOOXOAUMYIO TS Pe-
[ICHUST MAaTEMaTHYECKUX MPOoOJIeM, U TIPEACTABIATh €€ B MOHATHOU (popme; MPUHUMATh
pellleHre B YCIOBUSIX HEMOJIHONW M M30BITOYHOM, TOUHOW M BEPOSTHOCTHOM HMH(pOpMa-
IHH;

12) ymMmeHue MOHUMATh U UCTIOJIb30BaTh MATEMATUIECKUE CPEICTBA HATITHOCTH (pH-
CYHKH, YEPTEXKH, CXEMBI U JIp.) U1 WUTFOCTPALIMU, HHTEPIPETALUU, apTyMEHTAIUY;

13) yMeHue BBIIBHTaTh THIIOTE3bI TIPU PEIICHUH YUYCOHBIX 3a71a4 ¥ TIOHUMATh HE00XO-
JUMOCTb UX ITPOBEPKU;

14) ymeHue NpUMEHSITh HHIYKTHBHBIC U JACIYKTUBHBIC CIIOCOOBI PACCYKICHUH, BUIAETh

pasIu4HbIEe CTPATETUHN PELICHUS 3a/1a4;
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15) noHMMaHue CYIIHOCTH aJrOPUTMHYCCKUX MPEANUCAHUI U YMEHHE JCHCTBOBATD B
COOTBETCTBHH C MPEIIOKCHHBIM aITOPUTMOM;

16) ymMeHue caMOCTOSATEIbHO CTABUTh LIEJIH, BEIOUPATh M CO3aBaTh arOPUTMBI I pe-
MIEHNS Y4eOHBIX MaTEeMaTHICCKHUX MPOOIIeM;

17) yMeH#He TUTaHUPOBATh U OCYIIECTBIIATh ICATSIBHOCTD, HAIIPABICHHYIO HA PEIICHUE
3a/1a4y UCCIIEIOBATEIBCKOTO XapaKTepa.

npeaMeTHbIE:

1) ymenue paboTaTh ¢ MATEMAaTHICCKHM TEKCTOM (CTPYKTYPHPOBaHUE, U3BJICUCHHE HE-
o0xonuMoi MHGOpPMAIMK), TOYHO M TPAMOTHO BBIPaKaTh CBOM MBICIM B YCTHOW U
MAICHbMEHHON peUHr, MPUMEHSSI MaTEeMAaTHIECCKYIO0 TEPMUHOJIOTHIO M CHMBOJIUKY, UCIIONIb-
30BaTh PA3IUYHBIC SI3BIKM MATEMATHUKH (CIOBECHBIM, CHMBOJUYCCKHM, TpadUIeCKuii),
000CHOBBIBaTh CYKJACHHS, MPOBOAUTH KIIACCH(UKAIINIO, TOKA3bIBaTh MAaTEMAaTHUYCCKUC
YTBEPKIACHUS;

2) BiageHue 0a30BBIM MOHATHIHBIM allllapaTOM: UMETh MPEACTABICHUE O YKCIE, Bae-
HHUE CHUMBOJIBHBIM SI3BIKOM aireOphl, 3HAHUE DJIEMEHTAPHBIX (DYHKIIMOHAIHHBIX 3aBUCH-
MOCTeH, (HOpMUPOBAHNE TTPEIACTABICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B Pealib-
HOM MHUpPE U O PA3IMYHBIX CTOCO0aX WX U3Yy4YeHHs, 00 OCOOCHHOCTSX BBIBOJIOB U IMPO-
THO30B, HOCSIIAX BEPOSTHOCTHBIN XapaKTep;

3) yMEHHE BBITOJHATH alreOpandecKue mpeoopa3oBaHusl PaIMOHAIBHBIX BBIPAKCHUM,
MIPUMEHSTH UX JJIs PEIICHUsT YIYCOHBIX MaTEeMATUUYECKUX 3a/1a4 U 33J1a4y, BOSHUKAIOIIUX B
CMEXHBIX YUEOHBIX TIPEIMETaX;

4) yMeHHE TM0JIb30BaThCS MAaTEMAaTHUCCKUMH (POPMYJIAMH M CAMOCTOSITEIIbHO COCTABIISTh
(hopMyTIBI 3aBUCUMOCTEH MEXAy BEIMYMHAMH HAa OCHOBE OOOOIIEHHUS YaCTHBIX CITy4acB
1 DKCIIEPUMEHTA;

5) yMeHue pemiaTh JUHCHHBIC M KBaJApaTHBIC YPaBHECHUS M HEPABCHCTBA, a TAKKE MPH-
BOJIMMbIC K HUM YpaBHCHHMs, HEPABEHCTBA, CUCTEMBbI; NMPUMEHATh rpaduuecKkue mpei-
CTaBJICHUSI JJIsl PEIICHUsSI U UCCIICAOBaHUs YpaBHEHUN, HEPABEHCTB, CUCTEM; MMPUMEHSITh
MOJTyYCHHBIC YMEHUS ISl pElIeHUs 3a7a4 U3 MaTeMaTUKH, CMEXXHBIX MPEJIMETOB, Mpak-
THKH;

6) oBiageHKe CUCTEMON (QYHKIIMOHATIBHBIX MMOHATHH, ()YHKIIHOHAIbHBIM S3bIKOM M CHM-

BOJIMKOM, YMEHHUE CTPOUTh Ipaduku GyHKINN, OMUCHIBATh UX CBOMCTBA, UCIIOIb30BAThH
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(GyHKIMOHATBHO-TpapHUEeCKUE MPECTaBICHUS I OITMCAHUS U aHAJIM3a MaTeMaTHYe-
CKHUX 3a/1a4 M PeaJIbHbIX 3aBUCUMOCTEH;

7) oBlajeHKe OCHOBHBIMH CIIOCOOAMM IIPEICTABICHUS U aHAINW3a CTATHCTUYECKUX JaH-
HBIX; YMEHHUE peliaTh 3aJIJa4 Ha HAXO0XKJICHUE YACTOThI U BEPOSTHOCTH CIIyYalHBIX CO-
OBITHI;

8) yMeHHe IPUMEHSTh U3yUCHHBIC MMOHATHS, PE3yJIbTaThl M METObI IIPH PEIICHUN 3a/1a4
13 pa3IMIHBIX Pa3/IesioB Kypca, B TOM YHCIIE 3a1a4, He CBOSIIMXCS K HEIIOCPEICTBCH-

HOMY IIPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

Copnep:kanue Kypca
Koopaunartnas npsimasi. M300pakeHue ynces ToukaMu KOOpAUHATHON mpsiMoit. Yucio-
BbI€ IPOMEXKYTKHU. M3Mepenusi, mpuOamkeHus, oleHku. Pazmepsl 00bEKTOB OKpYIKaro-
uiero Mupa (0T 3J€MEHTapHbIX YacTull A0 Beenennoit), JUTenbHOCTh IPOLECCOB B
OKpY>KaromeM Mupe. BoiieneHne MHOKATENST — CTENEHU AECATH B 3anucu yucia. [Tpu-
OnMmkEHHOE 3HAUYCHUE BEIMYUHBI, TOYHOCTh Npuoimxenus. [Ipukuaka u oneHka
pEe3yNbTATOB BBIYUCIICHUMN.
AnreOpaundeckue BbIpakeHHs. BykBeHHBbIE BBIpa)KE€HHUS (BBIPAXKEHUS C MEPEMEHHBIMU).
UucnoBoe 3HaueHHWE OYKBEHHOTO BbIpakeHHUsA. JlomycTuMble 3HAYCHUS TEPEMEHHBIX.
[ToncranoBKa BhIpaKeHH BMECTO mepeMeHHbIX. [Ipeobpa3zoBaHiie OyKBEHHBIX BBIpaKe-
HUW HAa OCHOBE CBOMCTB apu(MeTHUECKHX NeWCTBH. PaBeHCTBO OYKBEHHBIX BBIpaXkKe-
Huil. ToxaectBo. CTeneHb ¢ HATypalbHBIM TOKa3aTenaeM U €€ cBoicTBa. OTHOWIEHBI U
MHoOrowjieHsl. CteneHb MHorousjeHa. Cio)KeHWe, BbIYUTAHHE, YMHOXEHUE MHOroYJie-
HOB. @OpMyJIbl COKpAIIEHHOTO YMHOXEHHs: KBaJpaT CYMMbl U KBaJpaT Pa3HOCTH.
dopmyia pa3zHOCTH KBaapaToB. [IpeoOpazoBanue 11€710T0 BRIPAKCHHSI B MHOTOUJICH.
PaznoxeHne MHOTOYIEHOB HA MHOKUTENU. MHOTOWIEHBI ¢ 0HON niepeMeHHor. KopeHb
MHoroujieHa. KBagpaTHelil TpEXWIEH; pa3ioKeHUE KBaJAPATHOIO TPEXWICHA HA MHOXHU-
TEJN.
AnreOpanudeckasi 1po6s. OCHOBHOE CBOMCTBO anredpanueckoi n1podu. CioxeHue, BbI-
YUTaHUE, YMHOXKEHHE, JieJeHne anreopanyeckux apodeit. CreneHpb ¢ LeabIM MoKa3aTe-

neM u e€ cBoiicTBa. PaloHanbHbIe BRIpAXKEHHS U UX TIpeoOpa3oBanus. Jloka3aTenbCTBO
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toxkaecTB.KBagparusie kopuu. CBoicTBa apuMETHUECKUX KBaIPATHBIX KOPHEN U UX

MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U BBIUUCICHUSAM. Y paBHEHHUS.

VYpaBuenue ¢ onHoi nepeMenHoi. Kopenb ypaBHeHusi. CBOMCTBa YUCIOBBIX PABEHCTB.
PaBHOCHIEHOCTH yYpaBHeHUH. JIuHeliHOe ypaBHeHUe. KBagpaTHoe ypaBHeHue: opmya
KOPHEW KBaJIpaTHOTO ypaBHEeHUs. Teopema Buera. Pemienue ypaBHeHUN, CBOISIIMXCS K
JIMHEMHBIM U KBaAPATHBIM. [IprMepsI pelieHuss ypaBHEHUN TPEThEN U YETBEPTOM CTEIE-
Heil. Pemenne qpoOHO-pallMOHATBHBIX YPaBHEHUN. Y paBHEHUE C IBYMSI IEPEMEHHBIMU.
JIuHelHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, IIPUMEPHI PELLICHNs] YPABHEHUH B LIEJIBIX
yuciax. CucreMa ypaBHEHH ¢ IByMs IepeMEeHHbIMH. PaBHOCHMIIBHOCTB cructeM. Cucre-
MBI JBYX JINHEWHBIX YPABHEHUI C JBYMSI IEPEMEHHBIMU; PEIIEHUE NTOJACTAHOBKOW U
cioxxeHueM. lIpumepsl perenns cucTeM HEMMHENHBIX YPABHEHUH C ABYMsI IIEPEMEH-
HbIMU. Pellienne TeKCTOBbIX 3a7a4 aaredOpandyeckum crnocoooM. JlekapToBbl KOOPIMHATHI
Ha TUIoCcKOoCTHU. ['paduueckast uHTepIpeTalys ypaBHEHUs ¢ ABYMs IEpeMEeHHbIMU. [ 'pa-
(UK TMHEHHOTO YPaBHEHUS C JIBYMS MTEPEMEHHBIMHU; YTJIOBOM KOA(P(UIIMEHT TIPSIMOif;
yCJIOBHE MapaIeIbHOCTU NPsIMBIX. I'paduku MpOoCTENIINX HETMHEUHBIX YPaBHEHUM:
napaboia, runep0oiia, OKpy>KHOCTb. [ padudeckast HHTEpIpETAIHS CUCTEM YPaBHEHUI C
IBYyMs nepeMeHHbIMU. HepaBeHncTBa. UncnoBeie HEpaBeHCTBA U UX cBOWCTBA. Hepasen-
CTBO C OJTHOW MEPEMEHHOU. PaBHOCUMIIBHOCTh HEPABEHCTB. JINHEWHBIE HEPABEHCTBA C
onHOM nepemeHHol. KBaspaTHbie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJTHOM mepe-
MEHHOM.

OYHKIU

OcHOBHBIE MOHATHA. 3aBUCUMOCTH MEKly BenunHaMu. [Tonstue pynkuuu. Odnactsb
ONpeeIeHHs] 1 MHOXKECTBO 3HaUeHUI PpyHKIU. CriocoObl 3aaanus pyHkuuu. I'paduk
¢ynkuuu. CoiicTBa PyHKIUH, NX 0TOOpaskeHue Ha rpaduxe. [Ipumeps! rpadukos
3aBUCUMOCTEM, OTPaXKaIoIIUX peajbHble mpoiiecchbl. YuciaoBblie QyHKINU.

DYHKIMY, ONKCHIBAIOIINE IPSIMYIO U O0OpAaTHYIO MPONOPIMOHANILHBIE 3aBUCUMOCTH, X
rpaduku u cBoiicTBa. JIunelinas Qpynkius, e€ rpaguk u coiicta. KBanpatuunas
¢bynkuus, e€ rpaduk u cBoiictBa. CTeneHHble PYHKIUU C HATYPAIbHBIMU MTOKA3aTENsIMU

2 u 3, ux rpaduku u cBoiicta. I'paduku QyHkimii . YucnoBble MOCIEA0BATETLHOCTH.
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IToHsiTHE YKMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE IOCIEN0BAaTEIbHOCTH PEKYPPEHT-
HOU dopmyoi U popmyIoit n-ro uineHa. ApupmeTuiyeckas U reoMeTpudecKkas nporpec-
cur. QopMyJbl nN-ro YieHa apuPpMeTHYecKo U reoMeTpUUYECcKO Mporpeccuii, CyMMbI
MEePBBIX N-X WwieHOB. M300paxkeHne 4ieHOB apu(pMETUYECKON U TeOMETPUUECKON Mpo-
IPECCUM TOYKAMU KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M OKCIIOHEHUHAIBHBIA POCT.
Ci10HBIE POLICHTBHI.

BEPOSTHOCTb U CTATUCTUKA

OmnucarenbHas cratuctuka. [Ipencrapnenue qaHHBIX B BUJIE TaOIUI, AUarpamm, rpadu-
koB. CriyuaiiHas W3MEHYMBOCTh. CTaTUCTUYECKHUE XapaKTEPUCTHUKKA HAOOpa JTaHHBIX:
cpenHee apudMeruueckoe, MeaMaHa, HauOoJblllee ¥ HaUMEHbIIEe 3HAYCHUS, pa3Max.
IIpeacrasnenue o BBIOOPOYHOM HccieoBaHuu. CiydyailHble COOBITUSL U BEPOSITHOCTb.
[ToHsATHE O CTy9aifHOM OIIBITE W CIIyYalHOM COOBITHH. YacToTa CIIydaliHOTO COOBITHS.
CrarucTuyeckuid MoaAXo A K MOHATUIO BEPOATHOCTH. BEpOATHOCTH NPOTUBONOIOKHBIX
coObITuil. HezaBucuMblie COOBITHS. Y MHOXKEHUE BEPOATHOCTEN. [JoCTOBEpHBIE 1 HEBO3-
MO3KHBIE cOOBbITHsI. PaBHOBO3MOKHOCTE coObITHIA. Kilaccuueckoe onpeenenne BeposiT-
HocTH .KomOunaropuka. Penienrie koMOMHATOPHBIX 3a7a4 nepedbopoM BapruaHToB. Kom-
OuHaTOpHOE MpaBWIIO YMHOXEHUs. [lepecTaHoBKY 1 (pakTOpHaI.

JIOTUKA 1 MHOXECTBA

TeopeTHKO-MHOKECTBEHHBIE MTOHATHS. MHOKECTBO, JIEMEHT MHOKECTBA. 3a/IaHHE
MHOXECTB MEPEUNCICHUEM JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHAApTHBIE
0003HaueHNUsI YUCIOBBIX MHOKECTB. [lycToe MHOecTBO U ero o6o3nadyeHue. [Togmuo-
xecTBO. OOBEIMHEHHUE U TTEPECEUEHUE MHOXKECTB, Pa3HOCTh MHOXKECTB. Mimoctpanus
OTHOLIEHUI MEX/1y MHOKECTBAMH C ITOMOILBIO rarpaMmm Jiepa — BeHHa. DneMeHTsl
noruki. [ToHsATHE O PAaBHOCUIIBHOCTH, CJI€I0BAHUH, YIIOTPEOIECHUE JIOTHUECKUX CBI30K
€CJH ..., TO ..., B TOM U TOJIbKO B TOM CJIy4ae, JOTUYECKUE CBA3KH U, UJIH.
MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Ucrtopust popMupoBanusi MOHATHS YUCIa: HATYpaJIbHBIC YHCIIA, APOOH, HEJIOCTATOY-
HOCTb PallMOHAIBHBIX YKCEN JJIsl TEOMETPUUYECKUX U3MEPEHUN, HppallMOHAIbHbIE YHCIIA.
CrapunHnble cucteMsl 3anucu uncen. Ipobu B Basunone, Erunte, Pume. OTkpbiTHE N1E-
CATUYHBIX Jpobeit. CTapuHHbIe cucTeMbl Mep. [lecsaTuunbie qpoOu U METpUYECKas CU-

creMa Mep. [losiBiieHre oTpunaresnbHbIx yrcen u Hyis. JI. Maraunkuid. JI. Dinep.

43



3apoxaeHue anreOpsl B Heslpax apudmMeTuku. An-Xopesmu. Poxxnenne OykBeHHOM

cumBonuku. [1. depma, @. Buer, P. [lekapt. McTopus Bompoca o HaX0KASHUU GOPMYIT

KOpHeH aireOpandyeckux ypaBHEHH, HEpa3pelIMMOCTh B paJuKaiax ypaBHEeHH cTere-

Hu, Oonbmier yeteipéx. H. Tapranss, k. Kapmano, H. X. AGens, D. Namya. U3006pete-

HHUC MCTOJa KOOPAWHAT, IIO3BOJIAIOIICTO IIEPCBOAUTD TCOMCTPUICCKHC OOBEKTHI Ha SI3BIK

anre6psl. P. Jlekapt u I1. ®epma. [Tpumepbl pa3nuuHbIX CUCTEM KOOPIUHAT HA IIOCKO-

ctu. 3agaua Jleonapao [Imzanckoro (Oubonayun) o kpoaukax, uncia Gudonaquu. 3a-

Jada o maxMaTHOU Jocke. FICTOKH Teopuu BEpOSTHOCTEH: CTPAXOBOE JIENI0, a3apTHBIC

urpsl. [1. ®epma u b. [Tackans. A. bepuymm. A. H. KoiMmoropos.

TemaTnueckoe miannposanme 7 kiaacce (102 yacos)

Conepxanue TeM

Kon-
BO
4acoB

XapakTepucTuKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH HA YPOBHE YHH-
BEpCANIbHBIX YUYEOHBIX IEHCTBUIN

I'naBa 1. [{poOu u
[IPOLECHTHI

11

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

BBINOTHATE BBIUMCIIEHUS C PallMOHAJIBHBIMH YMCIIAMHU, BBIUUCIISTD
3HAYEHUS CTENEHEN C HaTypalbHBIMU IIOKA3aTEISIMH.

BBINOTHATE NPUKKUIKY M OLIEHKY B XO/I€ BHIYUCIICHUH.
Mcnonb30BaTh S5KBUBAJICHTHBIE MTPEICTABICHHS JPOOHBIX YUCEN MPU
UX CPAaBHEHUH U B BHIYHMCICHUSAX.

ITpoBOANTH HECIOKHBIE UCCIIEOBAHMSI, CBS3aHHBIE CO CBOMCTBAMH
JPOOHBIX YKCEll, ONUPAsCh HAa YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHC-
JIe C UCIOJIb30BAHNUEM KaJIbKYJATOpPa, KOMIIBIOTEPA).

OcymecTBsath nouck uapopmanuu (8 CMU), conepkarieit 1aHHbIE,
BbIpaXCHHBIE B IIPOLIEHTAaX, MHTEPIIPETUPOBATh ITH JlaHHbIe. Pemars
3aJlaud Ha MPOLIEHTHI U IpOOH (B TOM UYHUCIIE 33/1a4H U3 peabHON
MPAKTUKH, UCTIONIB3YsI TPH HEOOXOJUMOCTH KaJIbKYJISATOD).
[TpuBOIUTE MpUMEpPHI YUCTIOBBIX TAHHBIX (1I€HA, pOCT, BpeMs Ha J10-
pory), HaXOJAUTh cpesiHee apuMeTHdecKkoe, MOJly M pa3Max YucIiIo-
BBIX HAOOPOB, B TOM YHCJI€ U3BJIekasi HEOOXOAMMYIO HH(OPMAITHIO
u3 Tabaui ¥ quarpaMm. [IpuBoIUTh coepkaTeNbHble PUMEPHI UC-
MOJIb30BaHUSl CPEIHEro apH(PMETHUEeCKOro, MOJbl M pa3Maxa s
OMKCAHM JaHHBIX (JeMorpaduuecKue 1 COLMOIOTHIECKUE TaHHbIE,
CIIOPTUBHBIE [TOKA3aTENH U P).

I'maa 2. Ilpsimas u
oOparHas
IPONOPIMOHAIB-
HOCTh

MoienrpoBaTh HECTIOKHBIE 3aBUCUMOCTH C MTOMOIIBI0 (hOPMYIT; BbI-
HOJIHATH BBIUUCIIEHUS 110 (popMyIiaM, BbIpaxatb U3 (OpMYJIbl OJHH
BEJIMUMHBI UEPE3 IPYTHE.

Pacnio3znaBaTh npsAMyto 1 00paTHYIO MPONOPIHOHATbHBIE 3aBUCHMO-
CTH.

Hcnons30BaTh CBOMCTBA MPSIMOM U 0OpAaTHOMN TIPOMTOPIIMOHATIEHOCTH
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JUTSL BBITTOJIHEHUS IIPAKTUYECKUX pacd€ToB. Pemare TekcToBbIE 3a1a-
YY Ha NPSIMYIO U 0OpaTHYIO MPONOPLUOHAIbHbIE 3aBUCUMOCTH, Ha
IPOINOPLHOHAIBHOE JIEICHUE (B TOM YHCIIE C KOHTEKCTOM U3 CMEXK-
HBIX JUCLHUIUIMH, U3 PEAIbHOM JKU3HH).

AHanu3upoBaTh M OCMBICIMBATh TEKCT 3a7add, MOZIEIUPOBATH
YCIIOBHE C IIOMOIIBIO CXEM, CTPOUTH JIOTUYECKYIO LIEIIOYKY PacCyxK-
JI€HUH; KPUTUYECKU OLICHUBATH NIOJYyYEHHBIN OTBET, OCYILECTBIATh
CaMOKOHTPOJIb, IIPOBEPsAsSL OTBET Ha COOTBETCTBUE YCIOBUIO

I'nmaBa 3. Beenenue
B anredpy

[TpuMeHsITh A3bIK anreOpbl IpU BHIIOTHEHUH 3JI€MEHTAPHBIX 3HAKO-
BO-CHMBOJIMYECKHX JCHCTBHIA: MCIIOJIb30BaTh OYKBBI 1T 0003HaYe-
HUS 9HCETI, TSI 3aIMCH OOIUX YTBEPIKICHHIA, MOJCIUPOBATh OYK-
BEHHBIMH BBIPAKEHUSIMU YCIIOBHSI, OITMCAHHBIE CIIOBECHO, PUCYHKOM
WM YePTEXOM; IPEoOPa30BbIBATh ANTreOpanIecKue CYMMBI U IPOU3-
BeJICHUS (BBITIONHSATH IIPUBEAEHNE NOA0GHbBIX CraraemblX, packpbITe
CKOOOK, yIpoIlleHUE TPOU3BEICHUIN).

BEINOTHATE YHCIIOBBIE TIOJICTAHOBKH B OYKBEHHOE BBIPAKEHUE, BBI-
YHCIISATh YMCIIOBOC 3HAYCHHE OYKBEHHOTO BBIPAKEHUS.

I'maBa 4. YpaBue-
HUA

10

[TepexoauTh OT CIIOBECHOH (hOPMYIUPOBKHU YCIIOBHS 3a7a4H K all-
reOpanuecKkoi MoJesu IyTEéM cocTaBlieHusl ypaBHeHus. [IpoBoauTh
JIOKa3aTeJIbHBIE PACCYXKICHUS O KOPHSAX YPaBHEHHs C OIOpPOM Ha
OIIpEIEIICHUE KOPHS.

OOBscHATh U (popMynupoBaTh HpaBUiIa MpeoOpa3oBaHUs ypaBHe-
Hui. KOHCTpyHpOBaTh alNrOpUTM pELICHNs JUHEHHBIX YpaBHEHUH,
pacno3HaBaTh JINHEHHbBIC YPABHEHUS, PEIIATh JIMHEHHBIE YPABHEHUS,
a TAaK)K€ YPaBHEHUS, CBOASAIIMECS K HUM, C TOMOIIBIO MPOCTEHIINX
npeoOpa3oBaHuil.

Pemiate TekcTOBBIE 33/1a4M anreOpanyeckuM CocoOOM: COCTaBIATh
YPaBHEHHE IO YCIIOBUIO 33J1a4M, PEIIaTh COCTAaBICHHOE YPaBHEHHUE.
ITpoBoaUTH paccykIeHNs, OCHOBAHHbIE HA MHTEPIIPETALUN YCIOBHS
MIOCTABJIEHHOW 3a/1a4M, JUIs TIOMCKA LIEJIBIX KOPHEH HEKOTOPBIX He-
CJIO’KHBIX HEJIMHEWHBIX YPaBHEHUM.

I'maBa 5. Koopnu-
HATBI U TpaduKu

10

N3006paxaTh yncia ToOUKaMu KOOPIAUHATHON NPSIMOM, Taphl YUCe
TOYKaMH KOOPJMHATHON TUIOCKOCTH.

CTpouTh Ha KOOPIUHATHON TNIOCKOCTH F€OMETpUIecKre n300paxe-
HUSI MHOXKECTB, 3aJJaHHBIX areOpanyecku, ONMMUChIBAaTh MHOKECTBA
TOUYEK KOOPJIMHATHOM IIIOCKOCTH (007acTH, OrpaHUYCHHbBIE TOPH30H-
TaJbHBIMU U BEPTUKAJIBHBIMU MIPSIMBIMU U TIp.) alNreOpanyecKuMu
COOTHOILEHUSIMHU.

Crtpouts rpaduku NpoCcTENIINX 3aBUCUMOCTEH, 3alaHHbIX anredpa-
NYECKUMH COOTHOIIEHUSIMH, TPOBOAUTH HECIIOKHBIE UCCIIEAOBAHUS
0Cc0OEHHOCTEH ITHX TPadUKOB.

MogenupoBaTh peaabHble 3aBUCUMOCTH T'papUKaMH.

YutaTh rpaduKu peaibHBIX 3aBUCHMOCTEH.
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I'maBa 6. CBoiicTBa
CTENEHU

C HAaTYpAIBLHBIM
IoKa3aTrejieM

dopMyIHpOBaTh, 3aMKCHIBATH B CAMBOJIMYECKOU opMe U 000CHO-
BBIBaTh CBOWCTBA CTEMEHU C HATYpaJIbHBIM IOKa3aTelleM, IPUMEHSITh
CBOICTBA CTENECHHU ISl TPe0oOpa30BaHMs BHIPAKCHUN M BHIYHCICHUH.
BeimonssaTe nepedop Bcex BO3MOXKHBIX BAPHAHTOB IS TiepecuéTa
00BEKTOB WX KOMOMHALTHN.

[TpuMeHsTh MpaBWJIO KOMOMHATOPHOIO YMHOXKEHHUS JI PELICHUS
3aJ1a4 Ha HaXO0XkJIeHHE Ynciaa 00bEeKTOB WM KOMOMHAIMM (quaroHa-
JI1 MHOT'OYTOJIbHUKA, PYKOIIOKaTHsl, YUCIIO KOJOB, MHU(POB, Maposiei
U T.IL).

Pacnio3znaBaTh 3a7jaun Ha OIIpeIEIEHUE YK CIIa IEPECTAaHOBOK U BbI-
MOJIHSTH COOTBETCTBYIOIINE BHIYUCIICHUS

I'nasa 7. MHoro-
YJICHEI

16

BEITIONHATE IeHCTBHS ¢ MHOTOWICHAMHU.

Jloka3biBaTh (HOpMYyNbl COKpAIIEHHOTO YMHOXKEHUS (A7l IBYy4Jie-
HOB), MPUMEHSTH UX B MPE0OPa30BaHUAX BBIPAKEHUN U BHIYHCIICHHU-
ax. [IpoBoauTe ncciaenoBanue s KOHCTPYUPOBAHUS U MTOCIIENYIO-
IETO JIOKA3aTeIbCTBA HOBBIX (DOPMYII COKPAMEHHOTO YMHOXKEHHUS.
Pemars ypaBHEHUs, CBOASAIIMECS K JUHEUHBIM YpaBHEHUSIM. Pemarth
TEKCTOBBIC 3aJa4ll aNreOpanyecKuM CIOcoOOM: MOJEIUPOBATh
YCJIOBHE 337]a4d PUCYHKOM, YEPTEKOM; MEPEXOAUTH OT CIOBECHOM
(bOpMyIHUPOBKH YCIOBUS 33/1a4H K alreOpandeckoi MoJIeiu myTéM
COCTaBJICHUS] YPABHEHMS; PEIIaTh COCTABICHHOE YPaBHEHUE

I'nmaBa &. Pa3znoxe-
HUE MHOTOWIEHOB
Ha MHOKUTEIU

16

BrInonHATE pa3nokKeHue MHOTOWICHOB HA MHOYKUTEIIN, IPUMEHSS
pa3inyYHbIe CIOCOOBI; aHAIM3UPOBAaTh MHOTOWIEH U PAClO3HaBATh
BO3MOXHOCTb IIPUMEHEHUS TOTO WM UHOTO MpUEMA PA3I0KEHUS €r0
Ha MHOXUTeNU. [IpuMeHsaTs pa3nuyHbie GOPMbI CAMOKOHTPOJIS

MIPY BBITIOJTHEHUH MPE0OPa30BAHMIA.

HpI/IMeHSITB PA3JI0KCHUC HAa MHOXKXHUTCIIN K PECIICHUTO

ypaBHEHUU

I'maBa 9. Yactora
Y BEPOSITHOCTD

IIpoBOAUTE DKCIIEPUMEHTBI CO CIIYYaHBIMU UCXOJAMH, B TOM YHUCIIE
C TOMOIIBIO KOMIIBIOTEPHOTO MOJEIUPOBAHMS, UHTEPIPETUPOBATH
UX pE3yJIbTaThl.

BBIUuCIATE 4aCTOTY CIy4alfHOT'O COOBITHS; OLIEHUBATh BEPOSITHOCTh
C IIOMOIIBIO YaCTOTBI, ITOJY4YEHHOM OIBITHBIM IIyTEM; IIPOTHO3UPO-
BaTh YaCTOTY HACTYIUIEHUS COOBITHS 1O €r0 BEPOSTHOCTH.
[TpuBOIUTE MpUMEPHI CIIy4allHbIX COOBITHI, B YACTHOCTH JIOCTOBEP-
HBIX 1 HEBO3MOXHBIX COOBITUH, MaIOBEPOSTHBIX COOBITHH.
[TpuBOIUTE MpUMEPHI PABHOBEPOSTHBIX COOBITHIA

IToBTOpenue. Uto-
roBasi KOHTPOJIb-
Has pabora
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TemaTnueckoe mannposanne 8 kiaacc (102 yacon)

Conepxanue TeM

Kon-
BO
YacoB

XapakTepucTuKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH HA YPOBHE YHU-
BEpCAIbHBIX YUCOHBIX JIEHCTBHIMA

I'maBa 1. Anre6pa-
UYeCcKHue Ipodou

20

KoHcTpyupoBath anreOpanuecKue BhIpaKCHHUS.

Haxomuth 006nacTh ompesenieHus anredpandeckoid ApoOu; BHIMOI-
HSITh YUCIIOBBIE MMOJICTAHOBKH U BBIYHCIISATH 3HAYCHUE IPOOH, B TOM
YHCJIC C TIOMOIIBIO KAJIBKYJISATOPA.

dopmMynupoBaTh OCHOBHOE CBOMCTBO airedOpamyueckoi ApoOH U
NPUMEHSTH €ro JIIs IpeoOpazoBanus ApoOei. BRIMOIHITE AeCTBUS
¢ anreOpandeckumMu 1poosmu. [lpumensTs npeoOpa3oBaHus BeIpa-
KCHUU NI pelieHus 3aaad. BeipaxkaTh mnepeMeHHbie u3 (hopMys
(pu3rueckux, reOMETPUYECKUX, OMUCHIBAIONINX OBITOBBIC CHUTYya-
1IAH).

[TpoBOIUTH HUCCIIEOBAHUS, BBISBIATH 3aKOHOMEPHOCTH.
®opMynupoBaTh ONPEACICHHE CTETICHH C [EJIBIM MTOKa3aTeIeM.
®opmynupoBaTh, 3alKMCHIBATh B CHMBOJIUYECKOH (hopMe W HILTIO-
CTpUPOBATh IPHUMEPAMHU CBOKWCTBA CTETICHH C LIEJIBIM ITOKa3aTelleM;
IPUMEHSTH CBOMCTBA CTEIIEHH I TPeoOpa30BaHus BRIPAKECHHUN U
BBIYMCIICHUM.

HMcronp30BaTh 3aKCh YHCEN B CTAHIAPTHOM BHUJIC JJISI BBIPAKCHHS
pa3smMepoB 0OBEKTOB, AJITUTEILHOCTH ITPOLIECCOB B OKPYXKAIOIIEM MHU-
pe.

CpaBHHMBATh YHWCIIa W BEIMYHMHBI, 3aIMCaHHBIE C HCIIOJIb30BAaHHEM
creriedd 10. BBIMONHATH BBIYMCICHUS C pealbHBIMU JTaHHBIMHU.
BBINONHATE TPUKUAKY U OIICHKY PE3yJIbTaTOB BHIYUCIICHHIH.

Pemrate ypaBHeHUs ¢ qpOOHBIMU KO3 PHUIIMEHTAMH, pEIIaTh TEKCTO-
BBIC 33J[a4H alTeOpanvdeckKuM METOI0M

I'masa 2. KBaapart-

HbIE KOPHU

15

®opMynupoBaTh ONpeAeIeHNs KBaJpaTHOro KOpHs U3 uucina. [Ipu-
MeHATh TpaduK PyHKUIMU y=X [JI HaX0XKJIEHUs KOpHEH KBapar-
HBIX YpaBHEHUH, HUCHOJb3yd MPU HEOOXOAMMOCTU KaJIbKYISATOP;
IPOBOJUTH OLIEHKY KBaIpaTHBIX KOPHEH.

Crpouts rpaduk GyHKINHU , UCCIIEAOBATH 110 rpaduKy e€ CBONCTBA.
Jloka3bIBaTh CBOICTBA apu()METHUECKUX KBaIPAaTHBIX KOPHEH; Ipu-
MEHSTh UX K IPeoOpa30BaHUIO BBIPAKEHHIH.

BbruncnsaTe 3HaueHUs BBIpAXKEHUH, coiepKallluX KBaJpaTHbIE KOP-
HU; BBIMOJHATH 3HAKOBO-CUMBOJINYECKHUE IEUCTBUS C UCTIOJIb30BaHU-
eM 0003HaueHuM KBaJIpaTHOTO U KyOM4YEeCKOro KOPHSI.

HccnenoBaTth ypaBHEHHE x2=a, HaXOJUTh TOYHbIE U MTPUOTMKEHHDBIE
KopHH 11pu a>0.

DopMyIMpOBaTh ONPEAEIEHUE KOPHS TPEThEN CTENIEHN; HAXOAUTh
3HAYEHUs1 KyOMUYECKUX KOpHEH, Mpu HE0OXOAMMOCTH, UCHOIb3Ys
KaJIbKYJISTOP

I'masa 3. KBaapart-
HbIC YpaBHECHHUSI

19

Pacnio3naBaTh KBagpaTHble YpaBHEHHUs], KilacCU(UIIMPOBAThH UX. BhI-
BOAUTH (pOpMyITy KOpHEH KBaJIpaTHOTO ypaBHEHUs. PemiaTe kBaj-
paTHbIE YPaBHEHHS] — IOJIHbBIE 1 HETIOJIHBIE.
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[IpoBOaUTH MpoOCTENIINE UCCIEAOBAHUS KBAAPATHBIX YPaBHEHUH.
Pemarb ypaBHEHHUs, CBOASILIMECS K KBaJIpaTHBIM, IIyTEM NpeoOpaso-
BaHUH, a TAK)KE C IIOMOILBIO 3aMEHbI IEPEMEHHOM.

HaGnronate 1 aHanu3upoOBaTh CBSI3b MEXKAY KOPHIMH U K03 duiu-

CHTaMH KBaJIpaTHOI'O YpaBHCHHUA.
dopmynupoBath U JOKa3bIBaTh TeopeMy Buera, a Taxke oOpaTHyio
TEOpeMy, MPUMEHATh TH TEOPEMBI JUIS PEIICHHsS Pa3HOOOpa3HBIX
3aad.
Pemats TekcTOBBIE 33241 AIreOpanueckuM CIIocOOOM: IIEPEXOUTh
OT CIIOBECHOM (hOPMYJIMPOBKY YCIOBUS 3a/1a4u K aareOpandeckon
MOJIENIN TYTEM COCTABIICHHs YpaBHEHHUS; pPEIIaTh COCTABICHHOE
ypaBHEHUE; HHTEPIIPETUPOBATH PE3YIIbTAT.
Pacrio3HaBaTh KBagpaTHBIA TPEXUICH, BBISICHATH BO3MOXKHOCTB pa3-
JOKEHUsI Ha MHOMKUTENH, MPEACTABIIATh KBAAPATHBIA TPEXUWICH B
BU/IC TIPOU3BEACHHS JTMHEHHBIX MHOXKHTEICH.

[IpuMeHATH pa3inuHbIe IPUEMBI CAMOKOHTPOJIS IIPU BBIIIOJIHEHNUN
peoOpa3oBaHUM.
IIpoBoanTh HcCEeOBaHUS KBAJAPATHBIX YPABHEHUN
¢ OyKBEHHBIMH KOX(P(PHUIIMEHTAMH, BBISBISATH 3aKOHOMEPHOCTH

I'nmaBa 4. CucteMnl
yYpaBHEHUU

20

Ornpenensrs, SIBISETCS JIM [1apa YUCeIl PEIICHUEM YPABHEHHUS C JIBY-
Ms [EPEMEHHBIMHU; IPHUBOJAUTH MPUMEPHI PEIICHUIN YpaBHEHUN C
JIBYMsI IIEPEMEHHBIMHU.
Pemate 3amaun, anredpandeckoil MOJENIbI0 KOTOPBIX SIBJISIETCS ypaB-
HEHUE C ABYMS IEPEMEHHBIMU; HAXOIUTh IEJIbI€ PEIICHUS TyTEM
nepebopa.
Pacnio3naBaTh IMHEITHBIE YpaBHEHUS C ABYMS IEPEMEHHBIMU; CTPO-
UTh TIpsIMbIe — TpadUKU JIMHEHHBIX YPAaBHEHHI; N3BJIEKaTh U3 ypaB-
HeHus BuAa y=kx+| nndopmaririo o nojgoxeHuu NpsMoil B KOopIu-
HaTHOM IUIOCKOCTH.
Pacno3HaBaTh mapainienbHble W NEPECEKaroluecss MpsMbIE MO HX
YpaBHEHUSM; KOHCTPYUPOBATh YPAaBHEHUSI MPSIMBIX, MTAPAJIICIIbHBIX
JaHHOW mpsmoil. Mcnonbs3oBaTh TPUEMBI CAMOKOHTPOJS IPU I10-
CTPOEHUH TPaPUKOB JIMHEHHBIX YPABHEHHIA.
Pemate cucteMbl IBYX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBbI -
MU; UCTIONIB30BaTh TpaduuecKue MpeACTaBICHUS sl UCCIIEAOBAHUS
CHCTEM JIMHENHBIX YPAaBHEHUM; PEIIATh IPOCTEMIINE CUCTEMBI, B KO-
TOPBIX OJTHO U3 YPAaBHEHUM HE SIBISETCS JIMHEHHBIM.
[TpumeHsTh anredpanyecKuii anmapaT A7 pelieHus 3a1a4 Ha Koop-
JTUHATHOMW TUIOCKOCTH. Pernath TeKCTOBbIE 3a/1a4M alreOpanieckum
CIOCco0OM: TIEPEXOUTH OT CIOBECHOUW (POPMYITHPOBKH yCIOBHUS 3a-
Ja4¥ K anreOpandecKoi MOoJIeu MyTéM COCTaBICHUS CUCTEMBI
YPaBHEHUI; peniaTh COCTABICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIIpE-
TUPOBATh PE3YJIbTAT.

I'maBa 5. ®yHkumnn

14

Boeruncnstes 3Hauenus GyHKIui, 3aqaHHbIX Gopmynamu (Ipu HEOO-
XO0AUMOCTHU UCIIOJIB30BaTh KaHLKy.H}ITOp); COCTAaBJIATH Ta6JII/II_U>I 3Ha-
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YeHUW (DYHKITH.

CtpouTs 1o Toukam rpaduxu QyHKIHA.

OnuceiBaTh CBOWCTBA (DYHKIIMH Ha OCHOBE €€ rpaduyeckoro mpe-
CTaBIICHHUSL.

MopenupoBarh peaibHbIC 3aBUCUMOCTH (OPMYIaMy U rpaduKaMu.

YuraTh rpauKn peanbHbIX 3aBUCUMOCTEH.

Hcnonp30BaTh GyHKIMOHATBHYIO CUMBOJIMKY JUISI 3aIUCH Pa3HO00-
pasHbIX (DAaKTOB, CBSI3aHHBIX C PACCMATPUBACMBIMH ()YHKIIHSIMHU,
o0oraiasi ONbIT BHIIOJIHEHUS 3HAKOBO-CHMBOJIMYECKUX EHCTBUI.
CrpouTth peueBble KOHCTPYKLUH C UCIIOIb30BaHUEM (DYHKIIMOHAIIb-
HOW TEPMHHOJIOTHH.

M cnonb30BaTh KOMIIBIOTEPHBIE IPOTPaMMBI JUI IOCTPOSHMsI rpadu-
KOB (YHKIMH, IUId UCCIEAOBAHUS IOJIOKEHUS Ha KOOPJIMHATHOU
TUIOCKOCTH TpauKkoB GYyHKIMH B 3aBUCUMOCTHU OT 3HAYEHUI KO-
(UIMEHTOB, BXOASIIUX B (GOPMYITY.

Pacnio3znaBaTh Buabl n3ydaembix ¢yHkiuil. [lokasbiBaTh cxemaruye-
CKHU pacIoyokKeHHe Ha KOOPAUHATHOH MIIOCKOCTH IpauKoB QyHK-
Ui BUOa

B 3aBUCUMOCTH OT 3Ha4eHUH K03()(PUIIMEHTOB, BXOJAIUX B (hOpMy-
JIBL.

Crpouts rpaduku u3ydaembIx (QYHKIHI; ONUCHIBATH UX CBOMCTBA

I'naBa 6. Beposr-
HOCTb U CTaTUCTHU-
Ka

XapaKkTepu30BaTh YUCIOBBIE PAIBI C TOMOIIBIO PA3JIMYHBIX CPEAHUX.
HaxonuTh BepoSATHOCTH COOBITHIA TP PABHOBO3MOXKHBIX HCXO/aX;
pemaTh 3aJja41 Ha BEIYMCIIEHUE BEPOSTHOCTEHN ¢ IPUMEHEHUEM KOM-
OMHATOPHKH.

HaxonuTh reoMeTpudeckre BEpOSITHOCTH.

TemaTnueckoe mianuposanme 9 kiaacc (102 yaca)

Copnepxanne TeM | Koiu- | XapakTepucTHKa OCHOBHBIX BUJOB JIEATEIBHOCTH HA YPOBHE YHU-
BO BEpCAJIbHBIX YYEOHBIX IEHCTBUI
4acoB
I'naBa 1. HepaBen- | 18 IIpuBOAUTE IPUMEPHI UPPALIMOHAIBHBIX YHUCEIT; PACIIO3HABATH PaLlU-

CTBa

OHAJIbHBIC U UPPALMOHATIBHBIC YUCIIA; U300paXkaTh YHUCIIa TOUKAMH
KOOPJAMHATHOU IIPSIMOM.

Haxoauts necsTudHble NpUOIMKEHHUS palliOHATIBHBIX U UPPALIHO-
HaJbHBIX 4YHCENI; CPAaBHHUBATh M YINOPSAIOYMBATH JIEUCTBUTEIIbHBIC
yucia. OnuceIBaTh MHOKECTBO JEHCTBUTENBHBIX yncen. Mcnomas3o-
BaTh B MUCbMEHHON MaTeMaTU4YECKOM peun 0003HaueHus u rpadu-
YeCcKue

U300pakeHHs] YMCIOBBIX MHOMECTB, T€OPETHKO-MHOKECTBEHHYIO
CHUMBOJIUKY.

Hcnonb30Bate pa3Hbie GOPMBI 3alMCH MPUOIMKEHHBIX 3HAYECHUH;
JIeN1aTh BBIBOJIbI O TOUHOCTH NMPHUOIMKEHHS [0 3aMIUCH NPUOIHKEH-
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HOT'O 3HAYEHHS.
@®opMynHpoBaTh CBOMCTBA UYMCIOBBIX HEPABEHCTB, WILTIOCTPHUPO-

BaThb UX Ha KOOPAVHATHOM IpPSIMOH, OKA3bIBaTh anreOpanye-
CKM;  IIPUMEHATH CBOMCTBA HEPABEHCTB B XOJE pCLICHUSA 3a-
Jad.

Pemrate nmHeiiHBIE HCpaBCHCTBA, CHUCTEMBL JIMHEMHBIX HEpa-
BEHCTB C O,I[HOfI HepeMCHHOﬁ. HOK&?:I)IB&TB HEpaBCHCTBA, IIPH-
MCEHAA HpI/IéMBI, OCHOBAHHBIE Ha OIPCACICHUU OTHOIIICHUH
«OonpIIey U MCHBIICY, CBOMCTBaxX HCPABCHCTB, HCKOTOPBIX
KIIAaCCUYCCKUX HCPABCHCTBAX.

I'masa 2. KBaapa-
TUYHAS PYHKIUS

19

PacrioznaBaTh  KBaJpaTU4HYIO (DYHKIUIO, TPUBOJUTH  HPHUMEPHI
KBQJIDATHYHBIX  3aBUCUMOCTCH W3 pEaNTbHOW JKU3HH,  (U3HKH,
rE€OMETPUH.

BrisiBiasaTe nytém HabmoneHuid u 00001aTh OCOOEHHOCTH Tpa-
¢duka kBamparuyHoil ¢GyHKIMU. CTPOUTh U H300pa’KaTh CXeMaTH-
yeckd TpaduKH KBaApPaTHUHBIX (YHKIUH; BBISBIATDH CBOICTBY
KBagpaTHUHbIX (yHKIMHA 1o ux rpadukam. Crpouth Oosee
CIIOKHBIE TpauKH Ha OCHOBE TpapMKOB BCEX H3YYCHHBIX (PYHK-
LU,

[TpoBOIUTH pa3HOOOpPA3HBIE HCCIENOBAaHMSA, CBSI3aHHBIE C KBaJl-
patuuHOi (pyHKIMEH U €€ rpaduKoM.

BBINOTHATE 3HAKOBO-CUMBOJIMYECKUE JIEUCTBUS C HCIOJIb30BAHU-
eM (DYHKIIMOHAIBHON CHMBOJIMKH; CTPOUTH peUYEeBbIe KOHCTPYK-
[IMU C UCIMOJIb30BaHHEM (YHKIIMOHATBHOU TEPMHUHOIIOTHH.

Pemarp kBajpaTHBIE HEPaBEHCTBA, a TAKKe HEPABCHCTBA, CBO-
JAIIAeCs K HUM, IMyTEM HECIOXHBIX MPEoOpa30OBaHUIA; PEIIaTh
CUCTEMBl HEpPaBEHCTB, B KOTOPBIX OJHO HEPABCHCTBO MM 00a
SIBIITFOTCS KBAIPATHBIMH.

[TpuMmeHsTh anmapaT HEpaBEHCTB MPHU PEIICHUH PA3IUYHBIX 3a-
nad.

I'naBa 3. Ypas-
HEHUS U CUCTEMBI
yYpaBHEHUN

26

PacniosHaBaTh  palMOHAIBHBIE U MPPALMOHAIBHBIE  BBIPAXKCHMS,
KJaccu(uIUpoBaTh palMoOHaIbHBIE BbIpaXeHHd. Haxomutb 00-
JacTb  ONPENENICHUS PpAlUOHAIBHOIO BBIPAXKEHMS;  BBIIOJIHATD
YHUCIOBble M OYKBEHHBIE MOACTaHOBKH.  [IpeoOpa3oBbiBaTh  Ilie-
Jble W ApoOHBIE BBIPAXKEHHUS; JOKa3blBaTh  ToxjecTBa. JlaBaTh)
rpadMuecKyr0  MHTEepIpeTanuio (yHKIMOHAIBHBIX  CBOMCTB
BBIPDAKEHHUI C OHOW IEPEMEHHOM.

Pacno3naBath 1ensie U IpoOHBIE ypaBHeHHs. Pemarh nenble u
JIpOOHbBIE BBIPAXKEHUS, TPUMEHSISI pa3JIUYHbIE MPUEMBI.

Crpouth rpaduku ypaBHEHUH C JBYMsI IEPEMEHHBIMU.
KoHCTpynpoBaTh SKBUBAJIECHTHBIE PEUEBBIE BBICKA3BIBAHMS C HC-
MOJIb30BaHUEM aNreOpanyeckoro M TeOMETPUYECKOTO S3bIKOB.
Pemarp cucTeMbl AByX YpaBHEHMH C JByMs  II€PEMEHHBIMH,
UCTIONB3Ysl IIUPOKUN HAOOp MpUEMOB.

Pemate  TekcTOBBIE 3amaud anreOpanmvecKuM crocobom: 1Ie-
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pPEXOIUTh OT CIOBECHOW (OPMYJIMPOBKM YCIOBHS 3ala4d K
anreOpandyeckoil MoJeiau MyTEM COCTaBIICHUS YPaBHEHHS WIIU
CUCTEMBbl ypaBHEHHIi; pellaTh COCTAaBJIIEHHOE YypaBHEHUE (CUCTe-
My YpaBHEHHUI1); MHTEPIPETUPOBATh pe3yibTar. Mcnomab3oBaTh
GyHKIIMOHATBHO-TpaduIecKue IPEICTaBICHUS  JUIS pelieHus
U MCCIEN0BAaHUS YpPaBHEHUN U CUCTEM.

I'naBa 4. Apud-
METHYeCKas 1
reoMeTpuIecKas
pOTpeccuu

18

[TpuMeHsTh MHACKCHBIE 00O3HAUEHHUS, CTPOUTH PEUYEBBIE BBHICKA-
3bIBaHUSl C HCIIOJIb30BAHUEM TEPMHUHOJIOTHHU, CBSI3aHHOM C IOHS-
THUEM I10CJIEI0BATEIbHOCTH.

BbruncnsaTe  wieHbl  MOCJENOBATENbHOCTEH, 3aJaHHBIX  (opMy-
JIOM N-TO WICHA WK PEKYPPEHTHON (PopMyIIoi.

VYcraHaBnuMBaTh 3aKOHOMEPHOCTh B TMOCTPOCHUM IOCIEN0BA-
TEIbHOCTH, €CJIM BBINUCAHBl IEPBbIE HECKOIbKO €€ YIIEHOB.
N300paxaTh WiEHbI MOCIEAOBATEILHOCTH TOYKAMU HAa KOOPIH-
HaTHOM IUIOCKOCTH.

Pacno3HaBaTh apuU(pMETHUECKYl0 U TE€OMETPUYECKYI0  Hporpec-
CUU TPU pa3HbIX crocobax 3aaaHusd. BeIBoguTh Ha  OCHOBE
JIOKa3aTeNbHBIX  pacCyXAeHH  ¢GopMylbl o0lIero uiaeHa apud-
METUYECKOM M T€OMETPUYECKOM MpPOrpeccuid, CyMMbl IEPBbIX

N 4WIeHOB apu(pMETHUYEeCKOH U TEeOMETPUYECKOM MpPOrpeccui;
pemaTh 3a7add C UCIOJIb30BAHUEM ITHX (POPMYIL.

PaccmarpuBarh npuMepsl U3 peanbHOM JKU3HM, WUIUIFOCTPUPYIO-
1€ U3MEHEHHE B apU(PMETHUYECKON NpPOTrpeccHH, B T'€OMET-
PUUECKOW MpOrpeccuu; H300paxaTbh COOTBETCTBYIOIIME  3aBHCH-
MoOCTH rpaduyecku. PemaTh 3ajjauu Ha CIOXHBIE MPOLEHTHI, B
TOM 4YHUCIIE€ 3a7aud U3 peanibHON MPaKTUKU (C  HCIIOJIb30BAHHUA
€M KaJbKYJSITOPA).

I'maBa 5. Cratu-
CTHKA U BEPOSIT-
HOCTBH

OcCymIecTBIATh MOUCK CTaTUCTHYECKOW HH(OpPMAIIMH, paccMaTpH-
BaTh PEaJbHYIO CTATUCTUYECKYIO HH(OPMALINIO, OPraHU30BBIBaTh U
aHAIM3UPOBaTh €€ (paHXUPOBaTh JIAaHHBIE, CTPOUTH WHTEPBAJIb-
HBI€ PSJbI, CTPOUTH JUATPAMMBI,  TOJUIOHBI YacTOT,  THUCTO-
rpaMMBbI; BBIUKCIATH PA3TUYHBIE CPEAHHME, a TaKXKe XapaKTepH-
cTuku paszbpoca). [Iporao3upoBaTh 4acTOTy MOBTOPEHUS COOBI-
THUA HAa OCHOBC UMCHOIIIUXCA CTATUCTUYCCKUX OAaHHBIX.

IToBTopenue. Mto-
roBasi KOHTPOJIb-
Has paboTa

12
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16.CyBoposa C.b. Anre0pa, 9 ki1.: Metonundeckue pekomenaanuu / C.b. CyBoposa,
E.A. bynumosuy, JI.B. Ky3uenona u ap. — M.: [Ipocsemienue, 2013.

HosicHuTeILHAS 3aIUCKA
(reomeTpusi)
PaGouas nporpamma no reomerpu 17151 7—9 knacco B MbOY COI Nel6
COCTaBJICHA Ha OCHOBE:
- denepanbHOro roCyJapCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAapTa OCHOBHOTO
o01iero oOpa3oBaHus;
- IIpumepHOM MPOTrpaMmel IO TEOMETPUU ISl OCHOBHOM IIKOJIBL
- [Iporpammel o reomerpun 11 7- 9 kiacca aropa: T.A. Bypmuctposa. COOpHUK
pabounx nporpamm. 7 — 9 kiaccel: mocobue A yuuTesneit o0eoopa3oB. yupex/ie-
Huii — M.: [Ipoceemenne, 2011 r.
- TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOW OOpa30BaTENbHON MPOrpam-
MBI OCHOBHOTO 001Iero oOpa3oBaHus, MPEICTaBICHHBIX B (eaepaabHOM Trocyaap-
CTBEHHOM 00pa30oBaTeILHOM CTaHAapTe 00IIero 00pa3oBaHus BTOPOTO MOKOJICHHUS;
- TporpaMMbl pa3BUTHUS U (POPMUPOBAHKS YHUBEPCATbHBIX YU€OHBIX JCHCTBUI;
- IpOrpaMMBbl JyXOBHO-HPABCTBEHHOI'O PAa3BUTHS U BOCITUTAHUSI JINYHOCTH.

B nporpamme Takke yYMTBHIBAIOTCSI OCHOBHBIE MJIEW U TOJOKEeHHsS [IporpaMmbl
pa3BuTHs U (HOPMHPOBAHUS YHUBEPCATBHBIX YYEOHBIX NEUCTBHM JJII OCHOBHOTO
oO1ero oOpa3oBaHusI.

OBnazeHNe y4aluMHCS CUCTEMOW T€OMETPUYECKUX 3HAHUN U yMEHHH HE00XO-
JIMMO B TOBCEJIHEBHOM KU3HU, JIJII U3YUCHUSI CMEXHBIX JUCIUILIINH U TIPOIOKEHUS
oOpa3zoBaHus.

[IpakTrueckast 3HAYMMOCTD IIKOJIBHOTO Kypca T€OMETPHH O0YCIIOBJICHA TEM, YTO
€ro 00bEKTOM SIBJISIOTCS MPOCTPAHCTBEHHBIE ()OPMBI U KOJTMIECTBEHHBIE OTHOIICHUS
JNENUCTBUTENHLHOTO MHpa. [ 'eomeTpuueckas MOAroTOBKa HEOOXOIMMA JJ11 TOHUMaHUs
MPUHIIUIIOB YCTPOMCTBA M HCMOJb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPUSITHUS

HAaYYHBIX 1 TCXHUYCCKHX TIOHSITUI U Hﬂeﬁ. MatemaTuka SBIISIETCS SI3BIKOM HAaYKHU U
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TexHUKHA. C €€ MOMOULIbI0 MOJAEIUPYIOTCA U U3y4YarOTCs SIBJIEHUS U MPOLIECCHI, TPO-
UCXOJSIIINE B IIPUPOJIE.

['eomeTpus sABIsSE€TCS OOHUM U3 OIIOPHBIX IIPEIAMETOB OCHOBHOM IIKOJBI: OHA
o0ecrieunBaeT U3yyeHUE APYTUX AUCHUILIUH. B mepByro odepenb 3TO OTHOCUTCS K
npeaMeTaM eCTEeCTBEHHO-HAYYHOTrO IMKJIA, B YaCTHOCTH K (Qu3uke. Pa3Butue noru-
YECKOT0 MBIIUICHUS YYaIIUXCsl MpU 00yUYE€HUU T€OMETPUU CIOCOOCTBYET YCBOCHHIO
IIPEAMETOB TYMAaHUTApHOroO HMKia. [IpakTnyeckue yMEeHUs M HaBBIKM I'€OMETpHYE-
CKOTO XapakTepa HEOOXOIUMBI JIJIsl TPYAOBOH NEATEIHHOCTH U MpodecCroHaIbHOM
ITOATOTOBKH IIKOJIBHUKOB.

Passurne y yyanuxcs NpaBUIbHBIX IIPEACTABICHUN O CYLIHOCTH U IIPOUCXOXKIE-
HUHU T€OMETPUUYECKUX aOCTpaKLUi, COOTHOIIEHUH PEaIbHOTO U UJEaIIbHOTO, XapakK-
TEepe OTPaKEHUs MAaTEMATUYECKONM HAYKOM SIBJICHUHM U MPOLIECCOB PEaJbHOIO MUpa,
MECTE€ T'€OMETPUHM B CUCTEME HAyK U POJIM MAaTeMAaTH4YECKOIO0 MOJEIMPOBAHUS B
HAayYHOM IO3HAaHMM U B MPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPO-
BO33pEHUS YYallluxcs, a Takke (POPMUPOBAHUIO KAYECTB MBIIIJICHHSI, HEOOXOIUMBIX
JUIS aJanTaluyi B COBPEMEHHOM MH(QOPMAIIMOHHOM O0ILECTBE.

Tpebyst OT ydamuxcst yMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHLIEHTpAIlMM BHHMa-
HUS, aKTUBHOCTHU Pa3BUTOTO BOOOpa)XKeHUs, T€OMETPHUSI Pa3BUBAET HPABCTBEHHBIE
4epThl JUYHOCTU (HACTOMYMBOCTb, LEJICYCTPEMIIEHHOCTh, TBOPUYECKYIO AaKTUBHOCTD,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TPYIOIIO0UE, JUCUMUILUIUHY U KPUTHUYHOCTD
MBIIUIEHUS) 1 YMEHHE apTyMEHTHPOBAHHO OTCTaWBATh CBOM B3IJISABI U YOSXKIEHUS,
a TaKKe COCOOHOCTh MPUHUMATh CAMOCTOSTEIILHBIC PEILICHUSI.

['eomeTpus CyLIECTBEHHO pacIIUpPsAET KPyro30p y4Yalluxcs, 3HAKOMs UX C UHIYK-
yed U AenyKiuer, 0000IeHneM U KOHKPETU3alUe, aHaJTu30M U CHHTE30M, KJIac-
cuduKkalmenn U cucreMaruzanuen, adbcTparupoBaHueM, aHajlorued. AKTHBHOE HC-
MOJIb30BAHUE 3a/1a4 Ha BCEX ATanax y4eOHOro mporecca pa3BUBaeT TBOPUECKUE CIIO-
COOHOCTH MIKOJBHUKOB.

[Tpu 0O6ydyennn reoMmeTpun GOPMHUPYIOTCS YMEHUS U HABBIKM YMCTBEHHOTO TpyAa
— IJJAHUPOBAHUE CBOEW pabOThl, MOMCK PALMOHAJIBHBIX NYTE€H €€ BBIIOJHEHUS,

KpUTHYECKasl OI[EHKa pe3ybTaToB. B mporecce 00ydeHus: reOMETPUH MKOJIbHUKU
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JOJDKHBI HAYYUTBHCS M3JIaraTh CBOM MBICIH SICHO M MCYEPIIBIBAIOIIE, JAKOHUYHO U
€MKO, MpUOOPECTH HABBIKM YETKOIO, AKKYpPaTHOTO U IPaMOTHOTO BBIMOJHEHUS Ma-
TEMATUYECKUX 3alUCEN.

Baxneimen 3agayeil IKOJBHOTO Kypca T'€OMETPUU SIBISIETCS Pa3BUTHE JIOTHYE-
CKOro MbIUIeHH ydamuxcsa. CamMu OOBEKTHl T€OMETPUYECKUX YMO3aKIIOYEHUN U
NPUHATHIE B TEOMETPUM MPABUIIA UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (POPMUPOBA-
HUI0O YMEHUN OOOCHOBBIBaTh U JOKA3bIBATh CYXKIEHUS, MPUBOJIUTH YETKUE OIpe-
JEJEHUS], Pa3BUBAIOT JIOTHUECKYIO MHTYMIUIO, KPATKO W HArJSAHO BCKPBIBAIOT MeE-
XaHU3M JIOTHYECKUX MOCTPOEHUN M y4aT UX MPUMEHEHUI0. TeM caMbIM reoMeTpus
3aHUMaeT BeAyllee MeCTO B (DOPMHUPOBAHHM HAYyUYHO-TEOPETUYECKOTO MBIIICHUS
IIKOJIbHUKOB. PackpbiBas BHYTPEHHIOIO TapMOHHMIO MaTe€MaTuKH, (GopMupys Io-
HUMaHHUE KPAcOThl U U3AILIECTBA MAaTEMATUYECKUX PACCYKIACHHM, CIOCOOCTBYS BOC-
OPUSTUIO TEOMETPUUECKUX (POPM, YCBOEHUIO MOHITHUSI CUMMETPHUH, TEOMETPUSI BHO-
CUT 3HAUUTEIBHBIN BKJIAJ B 3CTETUUECKOE BOCIIUTaHKE yyanuxcs. E€ uzyuenue pas-
BHBAeT BOOOpa)k€HUE IIKOJBbHUKOB, CYHIECTBEHHO 00OTalllaeT U pa3BUBAaeT UX MPO-

CTPaHCTBEHHbBIE MPEJICTABICHUSI.
O0mas xapakTepucTUKA Kypca

B kxypce ycClIOBHO MOXHO BBIACIUTH CICAYIOUIME COACPKATEIbHBIC JIMHUU:
«Harnsanas reometpus», «I'eomerpudeckue purypei», «zmepenue reomerpuye-
CKUX Belnuun», «KoopanHatey, «BekTopsi», «Jloruka u MmHO)kecTBa», «I'eomerpust
B HCTOPUYECKOM Pa3BUTHI.

Marepuain, oTHocsuicsa K quHUU «HarnsgHas reomeTpus» (3JIeMEHThI HaTJIsI-
HON CTEpeOMETpPHH) CHOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTaBICHUN
y4aluxcsi B paMKax U3y4eHUs IJIaHUMETPUH.

Conepxanue paznenoB «I eomerpuueckue ¢uryps» u «M3mepenue reomerpuye-
CKMX BEJIMYMH» HAIICJICHO Ha TMOJIyYEHHE KOHKPETHBIX 3HAHUN O N€OMETPUYECKOU
durype Kak BaKHEWIIEH MaTEeMaTHYECKONW MOJEIH JJIsi ONMUCAHUS OKPYKAIOIIETO

mupa. CucTeMaTnyeckoe U3y4eHUe CBOMCTB T€OMETPUUECKUX (PUTYP MO3BOJIUT pa3-
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BUTH JIOTUYECKOE MBIIIJIEHUE U MOKA3aTh IPUMEHEHHUE 3TUX CBOMCTB IIPU PELICHUU
3a/1a4 BBIYMCIIUTEIBHOIO U KOHCTPYKTUBHOTI'O XApAKTEPA, a TAKKE MPAKTUYECKHUX.

Marepnain, OTHOCSIIMNICS K COAepKaTeNbHbIM JUHUIM «KoopauHate» n «Bek-
TOpPbD», B 3HAYUTEJIbHOW CTENEHU HECET B ceOe MEXKIPEAMETHBIE 3HAHUS, KOTOPbIE
HaxoJAT NPUMEHEHUE KaK B PA3JIMYHBIX MATEMAaTHYECKUX IUCLMUIUIMHAX, TaK U B
CMEXHBIX IIPEIMETAX.

Oco0eHHOCThIO JIMHUU «JIOrMKa U MHOXKECTBa» SIBJISETCS TO, YTO IPEJICTaBJICH-
HBIN 3/1€Chb MaTepHall NPEUMYIIECTBEHHO U3y4aeTCsl IPU PACCMOTPEHUH PA3IUYHBIX
BOIIPOCOB Kypca. COOTBETCTBYIOIIMN MaTEpHall HAlLlEJIEH HA MaTeMaTHYECKOE pa3BU-
TUE y4yaluxcs, GOPMUPOBAHUE Y HUX YMEHHUS TOUHO, CKATO U SICHO U3J1araTh MbICIIH
B YCTHOM U IIMCbMEHHOM PEUH.

JIunus «['eoMeTpusi B UCTOPUYECKOM pa3BUTUU» NpeaHa3HaueHa Mg (OPMHUPO-
BaHUs MPEACTABICHUIN O FTEOMETPUM KaK 4aCTU YEJIOBEYECKOM KyJIbTYpBbI, AJis 0011Ie-
r0 Pa3BUTHS IIKOJIBHUKOB, JJIA CO3JaHUSl KYJIbTYPHO-HCTOPUYECKON cpeabl o0yde-

HH.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

basucHslil yueOHbIN (0Opa3oBaTEIbHBIN) MJIaH HA U3YyYEHUE T€OMETPUU B OCHOB-
HOM IIKOJIE€ OTBOJUT 2 Y4EOHBIX Yaca B HEIEIIO B TEUEHUE KaXKJI0T0 rojia o0yueHus,
Bcero 210 ypokoB. YueOHOE BpeMs MOKET OBbITh YBEIMYEHO 10 3 YPOKOB B HENEIIO

3a CYET BapUaTUBHOM YacTh ba3ucHOro ruiaxa.

JII/I‘{HOCTHI)IC, METANIPEAMETHBLIC M IIPEAMETHBIC PE3YJIbTAThI

[Iporpamma obecrieunBaeT NOCTUKEHUE CICAYIONUX PE3yJbTaTOB OCBOCHUS
o0pa3oBaTeabHOM MPOrPaMMbl OCHOBHOT'O OOIIIETO 00Opa30BaHUS:
JHYHOCTHBIE:
1) ¢opMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYECHHIO, TOTOBHOCTU U
CIIOCOOHOCTH O0YYaIOIIMXCsl K CaMOPa3BUTHUIO U CaMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIIUU K O0YUYCHUIO U IMO3HAHMIO, BEIOOPY JaJIbHEHIIIEro 0Opa3oBaHus Ha Oa-

3€ OPUEHTUPOBKHU B Mupe npodeccuii u npodeccuoHanbHbIX NMPEANOUYTEHUH, 0CO-
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3HaHHOMY MTOCTPOCHUIO UHIUBUIYaIbHOW 00pa30BaTeIbHOM TPACKTOPUH C yuE-
TOM YCTOWYHUBBIX TO3HABATEIIbHBIX HHTEPECOB;

2) (opMupoBaHHE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MPaKTUKH;

3) (opmupoBaHUEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU H CO-
TPYJHUYECTBE CO CBEPCTHHKAMH, CTApIIMMU M MIAAIMIUMU B 00pa3oBaTEIbHOM,
OOILIECTBEHHO TOJIE3HOW, y4eOHO-HCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BU-
Jax esTeIbHOCTH;

4) yMEHHE $ICHO, TOYHO, TPaMOTHO H3JlaraTb CBOU MBICIH B YCTHOU U
MUCHMEHHOW peuu, MOHUMATh CMBICH ITOCTABJICHHOM 3a/1a4H, BBICTPAUBaTh apry-
MEHTAIMIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI,;

5) KPUTUYHOCTH MBIIUICHUS, YMEHHE pacro3HaBaTh JIOTUYECKH HEKOP-
PEKTHBIE BBICKA3bIBaHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;

6) KpeaTUBHOCTH MBIILJICHUS, HHUIIUATUBY, HAXOA4YUBOCTh, aKTHBHOCTh
MIPH PEIICHUN T€OMETPUYECKUX 3a/1a4;

7) yMEHHE KOHTPOJMpOBaTh IMpOLECC U pe3ynbTaT ydeOHOMl MmaTe-
MaTHYECKOU ACSITEbHOCTH;

8) CIOCOOHOCTH K AMOIIMOHAIBHOMY BOCIPHUATHIO MATEMAaTUYECKUX 00bEK-

TOB, 3aJ1a4, PELICHUH, PACCYXKICHHU;

METanpeaAMETHbIC:

1) YMCHHUEC CAMOCTOATCIIbHO INIAHUPOBATh AJIbTCPHATHUBHBIC ITYTU TOCTUKCHUA

1eseil, 0co3HaHHO BbIOMpaTh Hanboliee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUsl yUeOHbIX U

ITO3HABAaTCIbHBIX 3a1a4,

2) YMEHHUE OCYIIECTBIISATh KOHTPOJIb MO PE3yJbTaTy U MO CIIOCcO0y JACUCTBHS Ha

YPOBHE ITPONU3BOJIbHOI'O BHUMAHHUA U BHOCUTD HCO6XOJII/IMBIG KOPPCKTHUBBI,

3) YMCHHC a/ICKBATHO OLICHUBATDH IIPABUJIIBHOCTH UJIN OITMOOYHOCTE BBITIOJI-

HEHUs yueOHOH 3a71auM, €€ 0ObEKTUBHYIO TPYJIHOCTh M COOCTBEHHbBIE BOZMOXHOCTH

€€ pelICHUS;

57



4) 0CO3HAHHOE BJIAJICHUE JIOTHYCCKUMU JICHCTBHUSIMH ONPEICICHUS TIOHATHIH,
0000111eHUsI, YCTAaHOBJICHHS AaHAJIOTHM, KJIIaCCU(UKAIIUA Ha OCHOBE CAMOCTOSTEIBHO-
ro BEIOOpa OCHOBAHUN U KPUTEPUEB, YCTAHOBIICHUS POJAOBUIOBBIX CBSI3EH;

5) yMeHHe yCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTD JIOTH-
YECKOE pacCyX JIeHUE, YMO3AKIIOUCHHE (MHAYKTUBHOE, JEAYKTUBHOE U 10 aHAJIOTHH)
Y BBIBOJIBI;

6) yMeHHe cO3/1aBaTh, MPUMEHSThH U MPEOOPA30BBIBATH 3HAKOBO- CUMBOJIH-
YEeCKHe CPEICTBA, MOJIEIN U CXEMBI JIJISl PeIlIeHUs YUeOHbBIX U MO3HABATEIbHBIX
3a-1ad4;

7) yMeHHE OpraHM30BBIBATh YUEOHOE COTPYTHHUYECTBO U COBMECTHYIO JIes-
TEJIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU: ONPEAEIATh LU, paclpeaeiarh (QyHKIUN
U pOJIM YYaCTHHUKOB, OOIIME CIOCOObI paboThl; yMeHHE padOTaTh B TpyIIE: HaXO-
JUTH 00IIee pellIeHUe U pa3periaTb KOH(IUKTH HA OCHOBE COTJIaCOBAHUS MMO3ULIUHN U
y4€Ta HHTEPECOB; CIYyIIaTh MApTHEPA; (HOPMYIUPOBATh, ApPTYMEHTUPOBATH U OTCTaU-
BaTh CBOE MHCHHUE;

8) dopmupoBaHue 1 pa3BUTHE YICOHOH M OOIIEIIOIH30BATEILCKON KOMITS-
TEHTHOCTHU B 00JIaCTH UCIOJIb30BaHUs HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEX-
Hostoruil (MKT- koMneTeHTHOCTH);

9) mepBOHAYANBHBIC TPEACTABICHHUS 00 MIESIX U O METOJIaX MAaTeMAaTHKH Kak
00 yHHMBEpPCaJIbHOM SI3bIKE HAYKH M TEXHUKH, O CPEJCTBE MOJICTUPOBAHUS SBJICHUIN U
IIPOLIECCOB;

10) ymeHMe BUICTh MATEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOM CUTY-
aluu B APYTUX JUCHUIUIMHAX, B OKPY>KAIOIIEH KU3HH;

11) YMEHUE HaXOAUTh B PA3JIMYHBIX MCTOYHUKAX WH(MOpMAIUIO, He-
O00XOIUMYIO JUIsl pEIIeHUs MaTeMaTH4YeCKUX MpoOJieM, U MPEACTaBIATh €€ B IMOHST-
HOU (hopMe; MPUHUMATh PElICHUE B YCIOBHUSIX HEMOJIHOW M M30BITOYHOU, TOYHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

12) ymeHue MOHUMATh U UCIIOJIb30BaTh MATEMATHYCCKHUE CPEJICTBA HATJISITHO-
CTH (PUCYHKHU, YEPTEKH, CXEMbI U AP.) AJIsl WUTIOCTPALIUU, UHTEPIPETALIUU, apTy-

MEHTAIHU;
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13) ymeHue BBIBUTATh THIIOTE3bI IPU PEIICHUU YIeOHBIX 3a/1a4 U TIOHUMATh
HEOOXOMMOCTh UX MPOBEPKU;
14) ymeHHe NIPUMEHSTh HHAYKTUBHBIC U JISTYKTUBHBIE CIIOCOOBI pacCyxk/ie-
HU, BUACTH PA3JIMYHbIC CTPATETHU PEIICHUS 3a]1ay;
15) NOHUMAaHUE CYITHOCTU aJITOPUTMUICCKUAX MPEANUCAHUN H yMe-
HHE JICHCTBOBATh B COOTBETCTBUU C TPEITIOKECHHBIM allTOPUTMOM;
16) YMEHHUE CAMOCTOSITEIIFHO CTABHUTH IIEJIH, BRIOMPATh U CO3/IaBaTh
aJITOPUTMBI JUIS PEIICHUS YICOHBIX MaTEMAaTHUECKUX POOIIEM;
17) yMEHHUE IUIAHUPOBATh U OCYMIECTBISITH JEATEIHLHOCTh, HAIpaB-

JICHHYIO Ha PCHICHUC 3aaa4 UCCICA0BATCIIbCKOI'O XapaKTepa,

npeAMeTHbIe:

1) oBiasieHUuEe 0a30BBIM MOHATUHHBIM aIlapaToM MO OCHOBHBIM pa3jieiam
coJiep KaHus; IPEICTAaBICHUE 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (YUCIIO, T€0-
MeTpuyeckas (Gurypa, BEKTOp, KOOpIAUHATHI) KaK BaKHEHIINX MaTEeMaTHYECKUX
MOJENAX, MO3BOJISIOIINX OMMCHIBATH U U3y4YaTh PEATBHBIE IPOLIECCHI U SIBJICHUS,

2) yMeHue paboTaTh C F€OMETPUUYECKUM TEKCTOM (aHaJM3UPOBAaTh, U3BJIE-
KaTh HEOOX0IMMYI0 HH(GOPMALIMIO), TOYHO U TPAMOTHO BbIPa)KaTh CBOM MBICIH B
YCTHOM U MHUCBMEHHOW PEYH C MPUMEHEHUEM MATEMATUYECKOW TEPMUHOJIOTHH U
CHUMBOJIMKH, HCIOJb30BaTh PA3JIUYHBIE S3BIKM MATEMATHUKH, IMPOBOAUTH KJIACCH-
¢ukanuu, Joruueckue 0OOCHOBAHMS, J10KA3aTEIbCTBA MAaTEMaTHUECKUX YTBEpP-
KIICHU;

3) OBJAJICHUE HABbIKAMHU YCTHBIX, IMCbMEHHBIX, UHCTPYMEHTAJIbHBIX BbI-
YHUCJICHUM;

4) OBIAJICHUE TE€OMETPUYECKUM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro Ui
ONMCAHUs MPEIMETOB OKPYKAIOLIEr0 MUPA, PA3BUTHE TPOCTPAHCTBEHHBIX IIPE -
CTaBJICHUHN U U300pa3UTENIbHBIX YMEHUN, TPUOOPETEHNE HABBIKOB T€OMETpHUYE-
CKUX IIOCTPOECHUM;

5) YCBOEHHME CUCTEMATHUYECKUX 3HAHUH O IUIOCKUX (Urypax U UX CBOM-

CTBaXx, a4 TAK)XXC Ha HArjiiAiHoOM YpPpOBHEC — O HpOCTCI\/’IHH/IX IMPOCTPaAHCTBCHHBIX TC-
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J1aX, YMEHUE IPUMEHATh CUCTEMATUYECKHUE 3HAHNS O HUX JUISl PELLIEHUS TEOMET-

PUYECKUX U MPAKTUYECKUX 3a7aY;

6) YMEHUE H3MEPATH JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJI30BATH
(GopMyIIBI 17151 HAXOKCHUS TIEPUMETPOB, TUIOMIAeH 1 00bEMOB T€OMETPHUUECKUX
buryp;

7) yMEHUE IPUMEHATH U3yYEHHBIE IIOHATHS, PE3YJIbTAThl, METOBI ISl pe-
LICHUA 3a/1a4 [PAKTUYECKOI0 XapakTepa U 3a/1ad U3 CMEKHBIX AUCLUILINH C UC-
[IOJIb30BaHUEM TP HEOOXOJIMMOCTH CIPABOYHBIX MAaTEPUAJIOB, KaJlbKYJsATOpA,
KOMIIBIOTEPA.

Conep:xanue

Harnsanas reomerpusi. Harnsgnele npencraBienust 0 gurypax Ha MIOCKOCTH:
npsiMasi, OTPE30K, Jyd, YroJl, JOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yerbl-
PEXYTONBHUK, MPSIMOYTOJIbHUK, KBaapaT. TpeyroibHuK, BUAbl TPEeyroJbHUKOB. [Ipa-
BWJIbHBIE MHOTOYTOJIbHUKH. B3anMMHOE pacnosioKeHue ABYX NPSAMBIX, IBYX OKPYXK-
HOCTEH, NpsIMOi U OKpykHOCTH. M300paxeHue reoMeTpuiyeckux (puryp u ux KoHpu-
rypanuu.

JnvuHa orpeska, smoma”ou. Ilepumerp MHOTOyronpHuka. EquHHIBI W3MEpEHUs
IUIMHBL. MI3MepeHne IMHbBI OTpe3Ka, IOCTPOEHNE OTPE3Ka 3aTaHHON JIJTUHBI.

Bunpl yrnos. I'pagycnas mepa yrma. M3mepenue u mocTpoeHUe yriioB ¢ MOMO-
IO TpaHcHopTUpa. buccekrpuca yria.

[Tonsitue miomanu (GUrypsl; eIUHULBI U3MepeHust 1omanu. [nomans npsmo-
yrojibHUKa, KBajpata. [IpubmmkéHHoe u3MepeHue Imomaad Quryp Ha KIeT4aTou
Oymare. PaBHoBenukue ¢urypsl. Pazpesanue u cocTaBieHHE reoMeTpuuecKux (u-
ryp.

Harnsigable mpenctaBieHust O MPOCTPAHCTBEHHBIX (purypax: KyO, mapaliienemnu-
nej, nNpu3Ma, nupamuia, map, chepa, KoHyc, HWIMHApP. M3o0pakeHue mpocTpaH-
cTBeHHBbIX Quryp. IIpumepsl cedenuit. MHororpanHuku. [IpaBuiibHbIE MHOTOTPaH-
HUKHU. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, HWJIMHIpPA U KOHyca. M3roTtoBiieHHe

MOJICJIeH TPOCTPAHCTBEHHBIX (PUTYD.
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[Tonsitue 00bEMa; equHUIlEl 00béMa. OOBEM TIPSIMOYTOJIILHOTO TapaJIJICIICTIHIIE-
na, Kyoa.

[Tonsitue o paBenctse ¢puryp. LlenTpanbHas, oceBas 1 3epKajibHasi CHMMETPHH.
N3o00pakeHre CAMMETPUYHBIX (DUTYD.

I'eomerpuueckue ¢purypsl. [Ipsambie u yrisl. Touka, npsmas, mIockocts. OTpe-
30K, Jiy4. Yroja. Bunsl yrinoB. BepTukanbHble U CMEKHBIE YTIIBL. brccekTpurca yria.

[TapannensHble U nepecekarommecs npsamMelie. [lepnenaukynspHelie npsmsie. Teo-
pPEMBI O TMAapaUIEIbHOCTH W MEPINEHANKYJISIPHOCTH MNpAMbIX. llepneHaukynsap u
HAKJIOHHAS K NpsAMoi. CepeIMHHBIN NEPIEHIUKYISP K OTPE3KY.

['eomeTpuueckoe Mecto Todyek. CBOMCTBA OUCCEKTPHUCHI yIjia M CEPEAMHHOTO
NEPIEHIUKYJIIAPA K OTPE3KY.

TpeyronpHuk. BricoTa, Mennana, OUCCEKTpHUCa, CPEIHSS JUHUS TPEYTroJbHUKA.
PaBHOOEpeHHBICE M PABHOCTOPOHHUE TPEYTOJIbBHUKHU; CBOMCTBA M MPU3HAKU PABHO-
OenpeHHOro TpeyrosibHUKa. [Ipu3Haku paBeHCTBAa TPEYroJibHUKOB. HepaBeHCTBO
TpeyrojabHuka. COOTHOILICHHUSI MEXAY CTOPOHAMHU M yIiIamMu TpeyroyibHuka. Cymma
YIJIOB TpeyroibHUKa. BHemnue yribl TpeyroibHuka. Teopema daineca. lomobue
TpeyroJibHUKOB. [Ipu3Haku nonobus TpeyrosbHukoB. Teopema Iludaropa. Cunyc,
KOCHHYC, TAHT€HC, KOTAHI'€HC OCTPOIO yIJia IIPSAMOYTOJIBHOIO TPEYTOJIbHUKA U YIJIOB
ot 0 no 180°, mpuBeneHue K OCTpoMy yriy. Pemenne npsMoyroJibHbIX TPEYrOJIbHU-
KOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOPMYJIBI, CBA3BIBAIOIIME CHUHYC,
KOCHHYC, TaHT'€HC, KOTAHT€HC OJHOTO M TOro ke yria. PemeHne TpeyroJbHUKOB:
TEOpeMa KOCHHYCOB U TEOPEMA CUHYCOB. 3aMeyaTeIbHbIE TOUKH TPEYTOJIbHUKA.

YeroeipéxyronpHuk. [lapammenorpamm, ero cBOKMCTBa M npusHaku. IIpsmoyrons-
HUK, KBaJpaT, poMO, MX CBOWCTBA U MpU3HaKU. Tpamnenus, CpeaHss JUHUS Tpareluu.

MHoroyronbHUK. BeIykiible MHOTOYTOdbHUKU. CyMMa YIJIOB BBIITYKIIOIO MHO-
royroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jlyra, xopna. Cektop, cerMeHT. LleHTpallbHbIA YTroJi, BIU-
CaHHBIM YroJI; BEJIWYMHA BIMCAHHOTO yIua. B3auMHOe pacmnosiokeHue INpsMOM U
OKPYHOCTH, IBYX OKpy>XKHOCTel. KacarenbHas u ceKkyias K OKpyKHOCTH, UX CBOM-

cTBa. BncanHbie M ONMCaHHBIE MHOI'OYT'OJIbHUKH. OKPY)KHOCTB, BIIMCaHHAA B TPEC-
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YTOJIbHHMK, U OKPYKHOCTb, OIIMCAHHAs OKOJIO TPEYroJbHUKA. BriMcaHHbIe U OnMcaH-
HBIE OKPYKHOCTH IPABUIBHOIO MHOTOYTOJIbHUKA.

['eomerpudeckue mpeoOpazoBanus. [lorstue o paBenctBe ¢uryp. Ilonstue o
JIBWKCHUU: OCEBAsl M LIEHTPAJIbHAS CUMMETPHHM, IMAPAJIIEIBHBIM IEPEHOC, ITOBOPOT.
[TonsiTre 0 mogo6uM GPUryp U TOMOTETHUH.

Pemienne 3aga4 Ha BBIYMCIICHHE, JOKA3aTEIBCTBO U MOCTPOCHUE C UCIIOJIb30BA-
HUEM CBOMCTB M3YUYEHHBIX (UTYP.

HN3mepenne reoMeTpu4ecKux BeJu4uH. /JinHa oTpe3ka. PaccTosHuE OT TOUKH
10 IpsIMOM. PaccTosiHne MexXny nmapauieIbHbIMU IPSIMBIMU.

IlepumeTp MHOIOYTOJIbHUKA.

JInHa OKPYKHOCTH, YUCIIO T, JJINHA JYyTU OKPYKHOCTH.

['panycHas Mepa yria, COOTBETCTBUE MEXKIY BEIMYMHOW LEHTPAIBHOIO yIJa U
JUIMHOM TYTH OKPY>KHOCTH.

[Tonsitue miomaay mwiockux ¢uryp. PaBHOcOocTaBieHHbIE U paBHOBEIMKUE (PU-
rypel. [Inomane npsMoyronpHuka. llnomanu mapamnenorpaMma, TpEeyrojJbHHKA U
Tpaneuuu. [Lnomans MHOroyroiasHuka. [lnomane kpyra u miomans cekropa. Coot-
HOIIICHUE MEX]Ty TUTOIIAISIMU TIOI00HBIX QUTyp.

Pemenne 3aga4 Ha BBIYMCIIEHUE M JOKA3aTENbCTBO C HCIIOJIb30BAHUEM H3Yy4YECH-
HBIX (popmyJL.

Koopaunarel. YpaBHenue npsmon. Koopaunarel cepenunsl orpeska. @opmyna
PACCTOSHMS MEXIY IBYMsI TOUKAMH IUIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.

Bekrtopbl. J[nuna (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KosmnHeapHbie Bek-
Topbl. KoOpanHaTel BEKTOpa. Y MHOKEHUE BEKTOpPA HA YMCIIO, CyMMa BEKTOPOB, pa3-
JIO’KEHUE BEKTOpA IO JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalsIpHOE MPOU3BEIACHUE
BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIE MOHATHA. MHOKECTBO, JJIIEMEHT MHOXKECTBA. 3a-
JAHUE MHOXECTB NEPEYUCIEHUEM DJIIEMEHTOB, XapaKTEPUCTUUYECKHUM CBOWCTBOM.
CrangapTHeie 0003HAYEHHsI YMCIOBBIX MHOeECTB. Ilycroe mMHOXecTBO M ero o0o-

3HaueHue. [logMHOXKECTBO. O6T)CILI/IHCHI/IC 1 ICPECCUCHNUEC MHOXKCCTB.

62



WntrocTpanysi OTHOIIEHUN MEXK]Ty MHOKECTBAMM C IMOMOIIBIO AHarpamm Didiie-

pa—DBenHa.

TemaTnueckoe mianuposanue 7 kiaacc (70 yacos)

Conepxanue Tem

Kon-
BO
JacoB

XapakTepucTuKa OCHOBHBIX BUJIOB JICSITEIIbBHOCTU HA YPOBHE YHU-
BEpCaIbHBIX YU€OHBIX JIEHCTBHMA

I'maBa 1. Hayains-
HBIC I‘COMeTpI/I‘-Ie'
CKHE CBEIICHUS

=

OOBACHATH, YTO TAKOE OTPE30K, JIyY, Yrojl, Kakue (purypsl Ha3bIBa-
IOTCS] paBHBIMH, KaK CPABHUBAIOTCS ¥ U3MEPSIIOTCS OTPE3KU U YIJIH,
4TO TaKOE rPaayc U rpagyCHas Mepa yriia, Kakoil yroj Ha3bIBaeTCs
HPSMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEANHA OT-
pe3Ka u OMcceKTpuca yriia, Kakue YIiibl Ha3bIBalOTCSI CMEKHBIMH U
KaKhe BEPTHUKAIBHBIMU; (OPMYJIMPOBATH U OOOCHOBHIBATH yTBEP-
KJICHHUS O CBOMCTBAX CMEXHBIX M BEPTUKAIBHBIX YIJIOB; OOBSCHSITS,
KaKHe NpsSMbIC Ha3bIBAIOTCS TIEPICHIUKYISIPHBIME; (HOPMYITHPOBATH
1 000CHOBBIBATh YTBEP)KJCHUE O CBOMCTBE JIBYX MPSMBIX, TICPIICH-
TUKYJSIPHBIX K TPeThell; m300pakaTh M paclo3HaBaTh yKa3aHHBIC
npocTeiire GUrypsl Ha YepTeKax; pelaTh 3a1a4m, CBSI3aHHBIE C
ATHMH NPOCTEHIINMU PUrypamu

I'naga II. Tpe-
YTOJIbHUKHU

14

OOBsACHATD, Kakas (Urypa Ha3blBaeTCs TPEYrOJbHUKOM, YTO TaKOE
BEPILUMHBI, CTOPOHBI, YIJIBI U IEPUMETP TPEYroJIbHUKA, KAaKOU Tpe-
YTOJIbHUK Ha3bIBAE€TCS PaBHOOEAPEHHBIM U KaKOH paBHOCTOPOHHUM,
KaKHe TPeyroJbHUKH Ha3bIBAIOTCS PaBHBIMU; H300paXkaTh U pacio-
3HaBaTh HA YEPTEKaxX TPEYTrOJbHUKH U UX 3JIEMEHTHI; (GOpMYIUpPO-
BaTh U JI0Ka3bIBaTh TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbHU-
KOB; O0OBSCHATh, UTO HAa3bIBAETCS NEPIIEHINKYIIIPOM, TPOBEIAEHHBIM
U3 JTAaHHOW TOYKU K JaHHOU MpsIMOi; (hOpMyJIMpOBaTh U JOKa3bIBaTh
TEOpeMy O MEePHEeHIUKYIAPE K MPSIMOil; 00bACHATH, KAKHE OTPE3KU
Ha3bIBAIOTCS MEAUAHOM, OMCCEKTPUCOW U BBICOTOM TPEYTrOJbHUKA;
(bopMynHMpoBaTh M JOKa3bIBaTh TEOPEMBI O CBOMCTBAX PaBHOOEPEH-
HOTO TPEYIOJIbHHUKA; PEIIATh 3a/1a4M, CBA3aHHBIE C IPU3HAKAMU pa-
BEHCTBA TPEYTOJbHUKOB U CBOMCTBAMH PABHOOEIPEHHOIO TPEYTOJlb-
HUKa; (OpMYIHpOBaTh ONPENIEICHUE OKPYKHOCTH; OOBSACHATD, UTO
TaKoe LIEHTP, PaINyC, XOpJa U AUAMETP OKPYKHOCTH; pelIaTh Ipo-
cTeilre 3ajaun Ha IOCTpOeHue (MIOCTPOEHHE yTila, paBHOTO JTJAHHO-
My, TOCTPOEHHE OMCCEKTPUCHI YT, TOCTPOEHUE MEePIEHAUKYIISP-
HBIX NPSIMBIX, TIOCTPOCHUE CEPEeIMHBI OTPE3Ka) U OoJiee CIOKHbIE
3a/1a4¥, UCIOJIb3YIOIIHNE YKA3aHHBIE MPOCTEHIINE; COMIOCTABIIATH I10-
JIy4EHHBIN PE3YJIBTAT C YCIOBUEM 3a[a4l; AaHAJIU3UPOBATH BO3MOXK-
HBIE CIIy4an

I'masa III. ITapa-
JebHBIE MPSMBbIE

dopMynHpoBaTh ONPeIeICHNE MTapaUIeTbHBIX MPSMBIX; OOBSCHATH C
MOMOIIBIO PUCYHKA, KAKWE YTJIbI, 00pa30BaHHBIE MPU MEPECEUCHUN
JIBYX MpPSIMBIX CEKYILEW, HA3bIBAIOTCS HAKPECT JIEKAIIMMH, KaKkue
OJTHOCTOPOHHUMH U KaKU€ COOTBETCTBEHHBIMU; (DOPMYITHUPOBATH 1
JIOKa3bIBaTh TEOPEMBI, BBIPAKAIOIIME MPU3HAKU MapalIeIbHOCTU
JIBYX MPSAMBIX; OOBACHSTH, UTO TAKOE AKCHOMBI TEOMETPHUH U KAKHE
AKCHOMBI YK€ UCTIONB30BAIKCh paHee; PopMyIUpoBaTh aKCHOMY Ta-
paJIJIeNIbHBIX MPSIMBIX U BBIBOAUTD CJIEJICTBUSA U3 HEE; GOopMyIUpO-
BaTh U JIOKA3bIBaTh TEOPEMBI O CBOMCTBAX MapalICIbHBIX MPSIMBIX,
oOpaTHbIE TeOpeMaM O TMPHU3HAKAX IMapaJICIbHOCTH, CBSI3aHHBIX C
HAKPECT JISKAIUMH, COOTBETCTBEHHBIMH U OJTHOCTOPOHHUMHU YTJIa-
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MU, B CBSI3U C 3TUM OOBSACHSATH, UTO TAKOE YCIOBHE U 3aKJIIOUEHUE
TEOPEMBI, KaKasi TeOpeMa Ha3bIBAaeTCsl 0OPATHOM MO OTHOIICHUIO K
JAHHOW Teopeme; OOBACHATh, B U€M 3aKJII0YaeTCs METOJ JO0Ka-
3aTeybCcTBa OT MPOTUBHOIO; MPUBOAUTH MPUMEPHI HUCIIOIb30BAHUS
ATOr0 METOJIa; pelaTh 3a1a4u Ha BHIYMCIIEHUE, TOKA3aTEIbCTBO U
MOCTPOEHHUE, CBA3aHHBIC C MMapaIeIbHBIMU TIPSIMBIMU

I'nmaBa IV. Coort-
HOIIICHUA Memz[y
CTOPOHAMH U yT-
JJaMH TpeyFOJIBHI/I-
Ka

16

@opMyIMpOBaTh U IOKA3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIb-
HUKa U €€ CIIECTBUE O BHELLIHEM YIJIE TPEYTOJIbHUKA, IPOBOIUTH
KJ1acCU(PUKALMIO TPEYTOJIbHUKOB 10 yriam; (popMyJInpoBaTh U J0Ka-
3bIBaTh TEOPEMY O COOTHOILEHUSAX MEXKIY CTOPOHAMHU U YIJIaMHU Tpe-
yroJibHUKA (IIpsIMOe U 00paTHOE YTBEPXKACHUS) U CIIEACTBUS U3 HEE,
TEOpeMY O HEpaBEHCTBE TPEYroJbHHUKA; (OPMYTUPOBATH U JOKA3bI-
BaTh TEOPEMBI O CBOWCTBAX MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB (TIpsi-
MOYTOJIbHBIN TPEYTOJIbHUK C yriioM 30°, IpU3HaKU paBEHCTBA Mpsi-
MOYTOJIBHBIX TPEYroJbHUKOB); (OPMYIHUPOBATh ONpEAEIeHUs pac-
CTOSIHMSI OT TOUKH JI0 MPSAMOM, pacCTOSHUSL MEXTy NapaJljIeIbHBIMU
HPSAMBIMU; PeLIaTh 3aJjaud Ha BEIYUCIIEHHS], JOKA3aTeIbCTBO U T10-
CTPOEHHE, CBSA3aHHbIE C COOTHOIIEHUSIMA MEX/1y CTOPOHAMU U YyIjla-
MU TPEYTOJIbHUKA U PACCTOSIHUEM MEXAY MapajleIbHbIMU PSMbI-
MU, ITPH HEOOXOAUMOCTH MPOBOAMTH TI0 XOAY PEIICHUS TOTIOJIHH-
TEeJIbHBIE TOCTPOEHHUS, COMOCTABIATh MOJYYECHHBIH pe3ysbTaT C
YCIOBHEM 33/1a4M, B 337ja4aX Ha [IOCTPOECHUE UCCIIEA0BATh BO3ZMOXK-
HbIE CITy4yau

IToBTOpeHue. Pe-
HICHHE 33724

TemaTnueckoe mianuposanme 8 kiaacc (70 yacon)

Conepxxanne Tem | Koui- XapakTepucThKa BUIOB JEATEIHHOCTH Ha YPOBHE YUEOHBIX JCH -
BO CTBUI
4acoB
I'maBa V. UeTkl- 14 OOBSCHATH, YTO TAKOE€ MHOTOYTOJIbHHK, €T0 BEPIIUHBI, CMEXKHbBIC

PEXYTONBHUKHA

CTOPOHBI, TUaroHaIN, U300pakaTh U PaclO3HaBaTh MHOTOYTOJIbHUKU
Ha YepTekax; MOKa3bIBaTh AIEMEHTHI MHOTOYTOJIbHUKA, €r0 BHYT-
PEHHIOIO ¥ BHEITHIOW 001acTH; (OPMYITHPOBATH ONIPECIICHUE BbI-
MyKJIOTO MHOTOYTOJIbHUKA; U300pa)xaTh U Paclio3HaBaTh BHIMYKIIbIE
U HEBBINYKJIblE MHOTOYTOJIBHUKH; (POPMYIHPOBaTH U JOKa3bIBaTh
YTBEP)KJCHHE O CyMME YTJIOB BBIIYKJIOIO MHOTOYTOJIbHUKA; 00BsIC-
HSITh, KAKHE CTOPOHBI (BEPIINHBI) YETHIPEXYTOIBHUKA HAa3BIBAIOTCS
IPOTHBOMNOJIOXKHBIMH; (HOPMYIHPOBATh OIpPENCIICHUS Mapasuieno-
rpaMMa, Tpamnenuu, paBHOOEIPEHHOHN U MPAMOYTOJIbHON TparenuH,
MpsIMOYTOJIbHUKA, poM0a, KBajapaTa, M300pa)kaTh M PACIIO3HABATH
9TH YETBIPEXYTONBHUKH; (GOPMYIUPOBATH U I0KA3bIBATh YTBEPHKIE-
HUs 00 X CBOICTBAaX W MPU3HAKAX; PeIllaTh 3a7a4ud Ha BBIYUCIICHUE,
JI0KAa3aTeNbCTBO U MOCTPOEHHE, CBSI3aHHBIE C 3TUMHU BUAAMH YEThI-
PEXYTOIBHUKOB; OOBSACHSITD, KAaKUE JIB€ TOYKH HA3bIBAIOTCS CUMMET-
PUYHBIMH OTHOCHUTEIBHO MPSIMOM (TOUKH), B KAKOM ciiy4ae Gpurypa
Ha3bIBAETCS] CHMMETPUYHON OTHOCUTEIBHO NMPSMOH (TOUKH) U YTO
TaKoe OCh (IICHTP) CUMMETPHUH (UTYPHI; IPUBOIUTH IPUMEPHI (P~
ryp, o0namamux oceBoi (LICHTPATbHON) CHUMMETpUEH, a TaKkKe
MPUMEPBI OCEBOU U IIEHTPATIBHON CUMMETPHUH B OKPYXAIOIIECi HAC
00CTaHOBKE
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I'maBa VI. Ilmomane

14

OOBSICHSTDH, KaK MPOU3BOIANUTCS U3MEPEHHE IJI0LaIeld MHOTOYTOJIb-
HUKOB; (hOPMYJIUPOBATH OCHOBHBIE CBOWCTBA TUIOIIA/ICH U BBIBOJAHUTH
C X MOMOIIbIO (POPMYIIBI IJIOLIAACH MPSIMOYTOIbHHKA, TapalIesio-
rpaMMa, TPEyroJibHUKa, Tparnenuu; GOpMyIUpOBaTh U JOKA3bIBATH
TeopeMy 00 OTHOILIECHUH IO TPEYroJbHUKOB, UMEIOIIUX 110
paBHOMY yru1y; GOpPMYIIMPOBATh U JOKa3bIBaTh TeopeMy [ludaropa n
o0paTHyIo eif; BBIBOAUTh popmyny ['epoHa 11l miIomaay Tpeyroib-
HUKa; pelliaTh 3a/1a4u Ha BIUUCIICHUE U JOKA3aTEeIbCTBO, CBA3aHHBIC
¢ dhopmynamu 1iomaznei u reopemoit [udaropa

I'nmaBa VII. Ilono®-
HbBIC TPEYTOJIbHUKU

19

OOBSACHATH MOHATHE MPOITOPIIUOHATEHOCTH OTPE3KOB; (HhOpMYITHPO-
BaTh ONPECICHHS MOTOOHBIX TPEYTOJLHUKOB B KO3 PHIIHEHTA T10-
no0ust; (GOpMyIUpPOBAaTh U JIOKA3bIBATH TEOPEMBI: 00 OTHOIICHHH
IO ACH MOJOOHBIX TPEYTOIBLHUKOB, O MIPU3HAKAX TTOA00HS Tpe-
YIrOJIbHUKOB, O CpGZIHGI;'I JIMHUUW TPCYTOJIbHUKA, O ICPECCUCHUN MCON -
aH TPEYTOJILHUKA, O TIPOIIOPIIUOHAIBHBIX OTPE3Kax B MPSMOYTOJIb-
HOM TPEYTrOJIbHUKE; OOBACHATH, UTO TAKOE METOJ] MOJ00US B 3a7a4ax
Ha IMOCTPOCHUE, U MPUBOJUTH IPUMEPHI IPUMEHEHHSI TOTO METO/IA;
O6"I)$ICH$ITI), KaK MOJXKHO HCIIOJIL30BaTh CBOMCTBaA HOZIO6HI)IX Tpe-
YrOJILHUKOB B U3MEPHUTEIBHBIX pad0TaX Ha MECTHOCTH; OOBSICHSITD,
KaK BBECTH IMOHSATHUE MOAO0MS JIJIsl IPOU3BOJIBHBIX (DUTYDP; POPMYITH-
pOBaTh OMNpE/CIICHHE U WIUTFOCTPUPOBATH TOHATHSI CHHYCA, KOCHHYCa
M TaHI'CHCA OCTPOTro yrija npsaMoyrojabHOro TpC€yrojibHuKa, BHIBOJUTH
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO U 3HAUCHUS CHHYCA, KO-
cuHyca u Tanrenca st yrioB 30°, 45°, 60°; pemats 3a1a4n, CBsi3aH-
HBIC C [10JI00MEM TPEYTOJIbHUKOB, JUISl BBIUMUCIICHUS 3HAUCHHH TPHU-
TOHOMETPUYECKUX (PYHKUUN MCIONb30BaTh KOMIIBIOTEPHBIE IMPO-
rpaMMBbI

I'maBa VIIIL.
OKpyXHOCTb

17

HccenenoBate B3aMMHOE PACIONIOKEHHE INMPAMONW M OKPYKHOCTH;
(bopMynHpoBaTh OIpeesIeHNe KacaTeIbHOW K OKPY>KHOCTH; (popMy-
JIMPOBATh U TOKA3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelIbHOM, O Mpu-
3HaKe KacaTelbHOHM, 00 OTpe3kax KacaTeJbHBIX, MPOBEAEHHBIX M3
OJIHOH TOYKH; (OPMYIUPOBATH NOHSITHS LIEHTPAIBLHOTO yIila U Ipa-
JYCHOH MepBbl JIyTH OKPY>KHOCTH; (POPMYJIHUPOBATh U JIOKA3bIBATh
TEOPEMBI: O BIINCAHHOM YTJIE, O IPOU3BEICHUH OTPE3KOB IIepeceKa-
IOLIUXCS XOpA; (POPMYIHPOBATh U T0KA3bIBATh TEOPEMBI, CBSI3aHHBIE
C 3aMeyYaTeIbHbIMU TOUKAMHU TPEYTOJIbHUKA: O OMCCEKTpHUCE yIuia u,
KaK CIIeICTBHE, O ITepeceueHu OUCCEKTPUC TPEYroJIbHUKA; O cepe-
JUHHOM IEPIEHANKYJIApE K OTPE3KY U, KaK CIEIACTBHE, O Iepeceye-
HUHW CEPEAVHHBIX NEPIEHANKYIIAPOB K CTOPOHAM TPEYTOJIBHUKA; O
NepeceueHH BBICOT TPEYTOJIbHUKA; (POPMYITUPOBATH OINPEEIICHUS
OKPY’KHOCTEH, BIINCAHHOM B MHOTOYTOJIbHUK U OITMCAHHOM OKOJIO
MHOT'OYTOJIbHUKA; (POpMYyIHpOBaTh M JOKa3bIBaTh TEOPEMBI: 00
OKPYXKHOCTH, BIMCAHHOHN B TPEYTOJbHUK; 00 OKPY>KHOCTHU, OTHCAH-
HOM OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OIIMCAHHOI'O YEThI-
PEXYrOJIBHHUKA; O CBOMCTBE YIVIOB BIUCAHHOTO YETHIPEX YT OJIbHUKA;
peuiaTs 3aa4y Ha BBIYUCIICHUE, 10KA3aTEIbCTBO U IIOCTPOCHUE, CBS-
3aHHBIE C OKPYKHOCTBIO, BIMCAHHBIMU U ONMCAHHBIMU TPEYTOJbHHU-
KaMU 1 YeThIpEXYTroJIbHUKAMH; UCCIIEJ0BATh CBOMCTBA KOH(UTYpa-
LM, CBSI3aHHBIX C OKPYKHOCTBIO, C TOMOLIBI0 KOMIIBIOTEPHBIX ITPO-
rpaMM

IToBTOpenue. Peme-
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HHC 3a1a4

TemaTnueckoe mianuposanue 9 kiaacc (70 yacos)

Conepxanue TeM

Kon-
BO
JacoB

XapakTepucTUKa BUJOB JCSITEILHOCTH Ha YPOBHE YUEOHBIX JICH -
CTBHUI

I'maBa IX. Bekto-
pBI

8

DopMyIMpOBaTh ONPENEICHUS U HIUTFOCTPUPOBATH OHATHS BEKTO-
pa, ero JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATh
BBEJICHUE MOHATUHN U IEUCTBUH, CBSI3aHHBIX C BEKTOPaMH, COOTBET-
CTBYIOUIMMH TPUMEpPAaMH, OTHOCAIIMMHUCA K (PU3HMUECKUM BEKTOP-
HBIM BEJIMYMHAM; IPUMEHATh BEKTOPBI U ACUCTBUs HaJl HUMU IIPU
pELICHUU T€OMETPUYECKUX 3a1a4

I'naBa X. Meton
KOOpJAMHAT

10

OOBACHATH U WIIIIOCTPUPOBATH NOHATHUS MPAMOYTOJILHOW CUCTEMBI
KOOPJHMHAT, KOOPIAMHAT TOYKU U KOOPJAMHAT BEKTOPA; BEIBOAUTH U
UCIIOJIb30BaTh MPH peIIeHUH 3a1a4 (OpMYIIbl KOOPIAUHAT CEPEAUHBI
OTpE3Ka, JUIMHBI BEKTOPA, PACCTOSHUS MEKY IBYMsI TOUKAMH, ypaB-
HEHUS OKPY>KHOCTH U IIPSIMON

I'naBa XI. Coot-
HOIICHUS MEXKITY
CTOPOHAMH U YT-
JIaMU TPEYTroJIbHU-
ka. CkanspHoe
MIpOU3BEICHUE
BEKTOPOB

11

DopMyIUPOBATH U ULUTKOCTPUPOBATH ONPEICICHHS CUHYCA, KOCUHY-
ca 1 Tanrerca yriaos oT 0 10 180°; BEIBOAUTH OCHOBHOE TPUTOHO-
METPUUECKOE TOXKAECTBO U (OpMYJIbl IPUBEAECHUS; GOPMYIUPOBATH
M JO0Ka3bIBaThb TCOPEMbI CHHYCOB U KOCHMHYCOB, IPUMCHATH UX IIPU
PELICHUH TPEYroJIbHUKOB; OOBSACHSTD, KaK UCIIOJIb3YIOTCSI TPUTOHO-
MeTpuieckue (GopMysbl B U3MEPUTEIBHBIX paboTax Ha MECTHOCTH;
(bopMyIHpOBaTh ONPEEIICHUS YIia MEX/ly BEKTOpaMH U CKaJISIPHO-
ro MPOU3BEACHUS BEKTOPOB; BHIBOJAUTD (DOPMYITY CKAISIPHOTO MpO-
U3BEJICHNS Yepe3 KOOPIUHATHI BEKTOPOB; GOPMYJIHPOBaTH U 000C-
HOBBIBAaTh YTBCPXKIACHUE O CBOMCTBAX CKaJIApHOTO HPOU3BCACHHA,
WCIIOJIb30BaTh CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB IIPH PELICHUH
3aja4

I'masa XII. Jlnnna
OKPYKHOCTH U

TUIOMIA/Ib KpyTra

12

@opMyJIMpPOBATh OINPEICICHUE IPABUIBHOIO MHOTOYTOJIBHUKA;
(bopMyIUpOBaTh U AOKA3bIBATH TEOPEMBI 00 OKPY>KHOCTSX, OIMCAH-
HOM OKOJIO IPAaBWJIBHOIO MHOT'OYT'OJIbHUKA U BIIUCAHHOM B HETO; BbI-
BOJMTDH U UCIIOIB30BaTh (POPMYJIBI JUIsl BHIYMCIEHUS TUIOIIAIU TIpa-
BUJIBHOIO MHOIOYTOJIbHUKA, €r0 CTOPOHBI U PaJuyca BIIMCAHHOU
OKPY’KHOCTH; PEIIATh 33Ja4X Ha TIOCTPOECHHE MPABUIIBHBIX MHOIO-
YTOJIbHUKOB; OOBSACHATH MOHATHUS JUTMHBI OKPY>KHOCTHU U IIJIOLIA I
Kpyra; BEIBOJUTH (POPMYJIbI JIJIsl BBIYMCIIEHUS JJIMHBI OKPYXHOCTU U
JUIMHBI IyTH, IUIOLAAU Kpyra U IUIOIAAu KPyroBoro CEKTopa; MpHu-
MEHSTh 3TH (POPMYIIBI IPU PEIIEHUH 3a7a4

I'masa XIII. JIBu-
KEHUS

OOBSICHSTDH, YTO TAKOE OTOOPAKEHUE TNIOCKOCTH Ha ce0sl U B KAKOM
CiIy4ae OHO Ha3bIBACTCS JIBMIKEHUEM TUIOCKOCTH; OOBSICHATh, YTO Ta-
KO€ OcCeBasi CHMMETPHS, LIEHTpalbHAs CHMMETPHS, MapalljielbHbII
MIEPEHOC U MOBOPOT; 0OOCHOBBIBATD, YTO 3TU OTOOPAKEHHUSI IIIOCKO-
CTH Ha ce0s SIBISIFOTCS IBIXKEHUSIMU; OOBSICHSITH, KAKOBA CBSI3b MEXK-
JIy IBYDKCHHUSIMU U HAJIOKEHUSIMH; WILTIOCTPUPOBATH OCHOBHBIE BUTBI
JIBIJKEHUM, B TOM YHCJIE C TOMOIIIbIO KOMITBIOTEPHBIX MPOTPaMM

I'masa XIV.
HauvannHble cBene-
HUS U3 CTEPEOMET-

OOBSICHATH, YTO TAKOE MHOTOTPaHHUK, €r0 TpaHy, péOpa, BEepIIUHEI,
JMaroHaJIi, KaKo MHOTOTPAaHHUK Ha3bIBACTCS BBITYKIJIBIM, YTO TaKOE
«N-yroJibHasi Mpu3Ma, e€ OCHOBaHUs1, OOKOBBIE I'PaHU U OOKOBBIE PE-
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pun Opa, KaKkas mpu3Ma Ha3bIBA€TCs MPSIMON U Kakas HaKJIOHHOM, 4TO Ta-
KO€ BBICOTA NMPHU3MBI, KaKasi pU3Ma Ha3bIBACTCS MapajlIeIICIUIIeIOM
Y KaKo# mapaJuiesienure]] Ha3blBaeTcs MpsiMOYTOIbHBIM; (hOPMYIIH-
poBaTh 1 00OCHOBBIBATH YTBEPKICHHUS O CBOWCTBE TUAroHaje na-
paiienienumneaa U 0 KBaapaTe AuaroHaiy NpsMOYrojibHOTro napasuie-
aenureaa; OObsICHITh, YTO TaKO€ 00BEM MHOTOTPAHHUKA; BBIBOIUTH
(c momomipro puHIMia Kapansepn) hopmyny o0bEMa IpsSIMOYToJib-
HOTO MapaJiesienunena; 00bsACHATh, KAKOH MHOTOTPaHHUK Ha3bIBa-
eTCsl MUPaMUJIOH, UTO TaKOe OCHOBaHHE, BEPIINHA, OOKOBbIE IPAaHU,
OoKkoBBIE pEOpa 1 BBICOTAa MUPAMU/IbI, KaKas MUPaMUAa Ha3bIBACTCS
MPaBUIBbHOM, YTO Takoe anodeMa MpaBUILHOM MUPaMHIbI, IPUBO-
TUTh hopMyy 00bEMa MUPAMHIBL, OOBSCHITH, KAKOE TEJIO Ha3bIBa-
eTCsl HIUJIMHAPOM, YTO TaKOE €ro 0Ch, BHICOTA, OCHOBAHUS, PAAMYC,
O0KOBasi MOBEPXHOCTh, 00pa3yrolne, pa3BEPTKa OOKOBON MOBEPXHO-
CTH, KakuMu (opMyliaMu BbIpaXKarOTCs 00bEM U TUIOIIAIb OOKOBOMH
MOBEPXHOCTH IMIMHIIPA; O0BICHATH, KAKOE TEJI0 HA3bIBACTCS KOHY-
COM, 4TO TaKO€ €ro 0Cbh, BHICOTA, OCHOBaHHE, OOKOBasi IOBEPXHOCTb,
oOpa3yromue, pa3BEépTka OOKOBOM MOBEPXHOCTH, KAKUMH PopMyIia-
MU BBIpaXAOTCA 00BEM KOHYCA U TUIOIIAAh OOKOBOM MOBEPXHOCTH;
O00BSACHSATH, KaKas MMOBEPXHOCTh HA3bIBAeTCs cepoil u Kakoe TeIo
Ha3bIBACTCSI IIAPOM, UTO TAKOE PAIUyC U 1uaMeTp cepsl (1apa),
KakuMH (popMyIaMH BBIpaXAaIOTCs 00bEM I1apa U IIIomaas chepsbl;
n300pakaTh U PACMO3HABATH HA PHCYHKAX MPU3MY, apajliesIenu-
nej1, MUpamMuy, HWIHHJP, KOHYC, HIap

06 akcrHoMax ria- 2
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