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[HosicHuTeIbHAS 3aNIMCKA.
O¢ddexTrBHOCT, 00yueHUst aered ¢ 3aaepxkkod mncuxuueckoro pazsutus (3[1P) B

CHelUalIbHBIX IIKOJAX M KJaccax BbhIpAaBHUBAHUS oOecreueHa aJeKBaTHBIMU
YCIOBUAMHU:  OCOOOM  yueOHOM  mporpaMMmod  JyIsi  HAYalbHBIX  KJIACCOB,
KOPPEKIIMOHHBIMU MTPUEMAMHU U METO/IaMHU O0OYYEHHSI U BOCITUTAHMSI.

OpHako YCHEIIHOCTh OBJIAJCHHS 3HAHUSMHU, YYCOHBIMM YMEHUSMH M HaBbIKAMHU
3aMETHO CHIDKAETCs MPH TEPEeXoJieé YICHWKOB M3 HayalbHOM IIKONBI B V Kiacc |
oOyuennu B V—IX knaccax.

[TocTostHHO ~ yCNOXXHSIOUIMICS ~ y4eOHBIM ~ MaTepuan, €ero  HachIIEHHOCTb
TEOPETHYECKUMU  pa3feliaMy, OOJbIION 00beM MpeACTaBISIOT 3HAYMTENIbHbBIE
TpynHocty s aerert ¢ 3IIP, koropble, Kak W3BECTHO, OTIMYAIOTCA CHWKEHHOU
[IO3HABATEIbHOM  AKTUBHOCTBIKO,  HEJAOCTATOYHOCTBIO  BHUMAHUA,  IIAMATH,
MIPOCTPAHCTBEHHOW OPHEHTHUPOBKM W JIPYTUMH OCOOCHHOCTSIMH, OTPULIATEIIHLHO
BIIMSIIOUIMMH Ha YCIIEUTHOCTh UX OOY4EHUS U BOCIIUTAHUSI.

CogepilieHCTBOBaHKE y4eOHO-BOCTIUTATENILHOTO nporiecca B V—IX knaccax st aeteit
¢ 3P cBsi3aHO ¢ HEOOXOAUMOCTRIO aJIallTAllUd YYEOHBIX MPOTrpamMM IMPU COXPaHEHUU
00II1ero IIEH30BOT0 00BheMa COJEpKaHUs 00yUYCHUSI.

Jlns pa3paboOTKM MaTepualioB MO ajanTaiuu cojepxkaHus ooOyudenus B V—IX
kinaccax B HUM nedekTonorun mo corimacoBaHuio ¢ MUHHCTEPCTBOM OOpa30BaHUs
co3lmaHa pabouas Tpymma, COCTOSIIAs W3 HAYYHBIX COTPYIHHMKOB JabopaTopuu
negaroruk U ncuxosiorun jereit ¢ 3[IP W yuyuTened — SKCIEPUMEHTATOPOB,
MMEIOIIMX 3HAYUTENILHBIM OMBIT pabOThl C JI€ThbMHU YyKa3aHHOW Karteropuu. Han
ajanTaiye mporpaMM paboTaliu: MO PYCCKOMY SI3bIKY W JiuTepaType K. nc. H. P. ]I,
Tpurep, k. n. H. H. A. Hpinuna, yuurtens JI. A. XKapuu (H.-Hosropon) u U. A.
[Mupoxas (C.-IletepOypr); no ucropun — K. m. H. H. A. Ipinmuna, yuurens U. C.
ABepOyx (Mocksa) u 1. A. lllupoxas (C.-ITerepOypr); mo marematrke — K. 1. H. I1
M. Kamycruna, yuutens H. K. CapmakoBa (MockBa) mu E. A. anemmna (C.-
[leTepOypr); mo npupoaoBeaeHuto, reorpaduu, ouonorun — K. 1. H. C. I'. [lleBueHko,
yuutensa H. M. Cenpaumupona (Ilckos), JI. JI. Konocosckas (TBepw); no ¢usuke,
xumun — K. nc. H. I'. U. XKapenkona, yuurens M. JI. Xapeioun, B. B. Koukuna
(Mockga), T. A. Kapamy3zoBa, O. I'. Jlaktuonoa (Horusck), mo HemelnKoMy u
aHTIIMiickomy sizblkaM — K. 1. H. E. A. ExkanoBa, yuutens JI. H. Yganosa (H.-
Hogropon), A. C. Huxuauk (Horusck).

HpI/I aaganTanuu rnporpamMmm OCHOBHOC BHHUMAHHC 06pamanocr> Ha OBJIaACHUC ICTbMU
MMPAaKTUICCKNMHU YMCHUSAMHW W HABBIKAMHW, HAa YMCHBIICHHC o0beMa TCOPCTUICCKUX
CBCHCHHﬁ, BKIIFOUCHHUC OTACJIBHBIX TCM HWJIM LCJIbIX Pa3acJioB B MATCpUAJIbl AJIA



0030pHOT0, 03HAKOMUTEIILHOTO WX (HaKyJTbTATHUBHOTO U3YUYCHHUSI.
2. AHHOTaUMs K npeamery «MaTteMaTuKa

ApnantupoBaHHas IporpaMma MO MaTeMaThke A 5-9 KIacCoB COCTaBIIEHA B
COOTBETCTBHUH C TpeOoBaHUAMH (eAepaibHbIX TOCYJapPCTBEHHBIX CTaHIAPTOB
o0miero oopazoBaHusi BTOPOTO IMOKOJIEHUS, HA OCHOBe cOopHuka: [Iporpammsl mmst
o0mieoOpa3oBarebHbIX yupexaeHuid. MaremaTtuka/aBr.-cocT. T.A.Bypmucrposa,
2009, ¢ yueroM peKOMEHAAlMi K W3MEHEHUIO U Iepepaclpe/ieeHUI0 Y4eOHOro
matepuana: «Hekoropble U3MEHEHUs B MPOrpaMMax OOYy4EeHMs AETEW C 3aJep:KKON
ncuxudeckoro passutus (V- IX knaccwl// ledexronorus, 1993, Nel-4)» u ydyeOHo-
METOAMYECKUM KomruiekcomM 1o Matematuke [lopodees I'.B., Ilaperun N.O.,
CysopoBa C.b. ; Jlopodeer I'.B., CyBopoBa C.b., bynumoBuu E.A. «Anre6pay;
Artanacss JI.C. I'eomerpust 7-9 kimaccbl B COOTBETCTBHH C (heAEpATbHBIM MEPEUHEM
y4e€OHUKOB, PEKOMEHI0BaHHBIM MUHHCTEPCTBOM 00pazoBaHus U Hayku PO.

B nporpamme 3a105k€Hbl COBPEMEHHBIE MOJIXO0/Abl K 0OPAa30BaHUIO YUAIUXCS C
OTPaHUYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI, HAIIPaBJIECHHbBIE HE TOJIBKO Ha YCBOCHHE
cTaHjapra, 0a30BbIX 3HaHUM, HO U Ha (PopMUpOBaHHE YUEOHBIX KOMIIETECHIIMU, Ha
pPa3BUTHE MO3HABATEIbHBIX, HHTEIJIEKTYAIbHBIX CIOCOOHOCTEH.

ConepxaHue aaanTUPOBAHHOM MporpaMMbl MO MaTeMmaTuke i 5-9 Kkiaccos
OTpakaeT KOMIUIEKCHBIM TOAXOJ K U3YYCHUIO MaTEeMaTMKUM Ha CTYNCHHU
OCHOBHOTO O0OIIEro 00pa30BaHMs U HAIPaBJICHO Ha JOCTHXKEHHE CIICTYIOIINX
1IeJICH:

* OBJiaieHHe CHUCTEMON MaTEeMaTHUUYECKUX 3HAHWK M YMEHHUH, HCOOXOAMMBIX

IJI1  TPUMEHEHUS B MPAKTUYECKOW JICSATCIBHOCTH, W3YYEHUS CMEKHBIX
JUCLUTUIMH, POJOJKEHUsI 00pa30BaHus;

* HNuTennexryanbHoe pa3BuTHe, (HOPMHUPOBAHHS KAyecTB JIMYHOCTH,
HEOOXOJUMBIX YEJIOBEKY MJIsi MOJIHOICHHOW U3HU B COBPEMEHHOM OOILECTBE:
SCHOCTb U TOYHOCTb MBICIIH, KPUTUYHOCTH MBILUICHHS, UHTYULHS, JOTHYECKOE
MBIIUIEHUE, JJEMEHTHl aJrOPUTMHYECKOM  KYJIBTYpbl, IPOCTPAHCTBEHHBIX
IpeICTaBICHU, CTIOCOOHOCTH K MPEOJIOJICHUIO TPYAHOCTEH;

* dopMupoBaHue mnpeacTaBIeHHil 00 HAEsIX U METOJIaX MaTeMaTHUKU Kak
YHUBEPCAIIBHOI'O sI3bIKa HAYKUM U TEXHUKHU, CPEACTBA MOAECIMPOBAHUS SIBIICHUN U
IIPOLIECCOB;

* Bocnuranue KYyJbTYPEI TUYHOCTH, OTHOIICHWA K MAaTCMAaTUKE KAaK K 4YaCTH

YeIIOBEYECKON KYyJIbTYphI, TOHUMaHHUE 3HAYMMOCTH MATEMATUKH JJI1 HAYYHO —
TEXHUYECKOTO Iporpecca.



[Iporpamma peanusyeT Cieayromue 3a1a4u 00yIeHUs:

Pazeumue:
[ SICHOCTM ¥ TOYHOCTH MBICIU, KPUTUYHOCTH MBIIUICHUS, WHTYHWLHH,
JIOTUYECKOTO MBIIJICHUS, 3JIEMEHTOB ANTOPUTMUYECKON KYJIBTYpBI,

MIPOCTPAHCTBEHHBIX MPECTaBICHUI, CHOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;
[ MaremaTnyeckon peuu;

[ CencopHOI1 cepbl; ABUTATSIIBHON MOTOPHUKH,

N Buumanus; namsrtu;

[ HaBbikoB camo- u B3aumonpoBepku. dopmupoBaHue NpencTaBlieHud 00
UaesX U METoJaX MaTeMaTUKU KaK YHUBEPCAIBHOTO SI3bIKa HAYKHM M TEXHUKH,
CpEeACTBa MOJEIUPOBAHUS SBJICHUN U MPOIIECCOB.

Bocnumanue:

[ KynbTypsl JWYHOCTM, OTHOLIEHHS K MAaTeéMaTUKE KaKk K 4YacTu
0O0IIIeYeIOBEUECKO KYJNbTYphl, TOHMMAaHUE 3HAYMMOCTH MATEMaTHUKH JJIs
Hay4YHO-TEXHUYECKOIr0 IIporpecca;

[] BoneBbix Ka4ecTs;
[ KommyHukabenbHOCTH;
[] OTBETCTBEHHOCTH.

CornacHo yueOHOMY T1aHy B 5-6 kiaccax u3ydaercs npeaMer «MareMaTrukay
(MHTErpUpOBaHHBINA MpPeaMET), B 7-9 Kilaccax mapajuielbHO W3Y4aroTCsl IPEeIMEThI
«Anrebpa» u «I'eomerpus».

Pacnpenenenne yueOGHOro BpeMeHU MEXy MpeIMEeTaMu MPEJCTABICHO B TaOJuUIIe

IIpeMeTsl KosnyecTBO  4acoB  Ha  CTYyNEHHU
Kaccer MaTeMaTHyeckoro | OCHOBHOTO 00pa3oBaHust
tIa B neneno roj
S5 5 4acoB 170 gacoB
MaremaTtuka
6 5 4acoB 170 gacoB
7 Anrebpa 3 gaca 102 gaca




8 3 gaca 102 gaca
9 3 yaca 102 gaca
7 2 4aca 68 yacos
8 ['eomeTpust 2 Jaca 68 yacoB
9 2 yaca 68 Jacos
Uroro 25 4acoB 850 gacos

IIporpamma coctour w3 pazaenoB. Kaxaplid pas3nen HMMEET CBOKO
KOMILIEKCHO-IUAAKTUYECKYIO LIE€b, B KOTOPOU 3aJI0KEHBI CIELMAIbHBIC 3HAHUS U
YMEHUH, IJIAaHUPYEMBIE pe3ynbTaTbl  OCBOCHHS  OOYYarOIMMUCS
00pa3oBaTeNbHON NPOrpaMMBbl ISl IETEN € 3aI€PKKOM MCUXUYECKOT0 Pa3BUTHS.

2.1. CTpyKTypa U Noc/ieA0BaATEeIbHOCTh H3YUeHHs Pa3/iesioB Y4eOHOIro
NnpeaMeTa ¢ y4eTOM PeruOHAJbHOM crieu(puKH.

Cooeporcanue  mamemamuyecko2o 00pa3osanusi B~ OCHOBHOM  IIKOJIE
(dbopmupyeTcss Ha OCHOBE (DYHAAMEHTAJIbHOIO sIpa IIKOJBHOIO MaTeMaTHYECKOIrO
oOpa3zoBanus. B mnporpaMme OHO TMPEACTAaBIEHO B BUJE COBOKYIHOCTHU
COJIEp)KATENbHBIX  PA3/eNOB, KOHKPETH3UPYIOUIMX COOTBETCTBYIOLIUE  OJIOKU
byHIaAMEHTAIBHOTO s/I[pa TMPUMEHUTEIBHO K OCHOBHOM mikojne. [Iporpamma
periiaMeHTupyeT o0beM Marepuaina, oOsS3aTeNbHOTO JJii HM3Yy4YeHHs] B OCHOBHOM
LIKOJIE, & TAK)KE JAeT IPUMEPHOE €T0 paclpeacsieHne Mexay 5S—6 u 7—9 kiaccamu.

CopepxaHre MaTeMaTH4ecKoro oOpa3oBaHMsI B OCHOBHOM IIKOJIE BKIIFOYAET
CIeyIoIllue pas3fenbl: apugmemuka, aneebpa, QyHKYuY, BepoAMHOCMb U
cmamucmuka, ceomempus. Hapsiy ¢ 3TUM B HETO BKJIFOYEHBI JBA JOIOJIHUTEIbHBIX
paszena: Jjocuka u MHOJCeCcmea, Mamemamuka 6 UCMOPUYEeCKOM pa3eumuu, 4TO
CBA3aHO C peanu3auuend Ienei OOIIEMHTENIEKTYadIbHOTO M OOLIEKYJIbTYPHOIO
pa3Butus yvyanquxcs. CoaepkaHue KaKIOro M3 ATHUX Pa3lesioB pa3BOpPAYMBAETCS B
COJIEPKATEIIBHO-METOINYECKYIO JIMHUIO, MPOHU3BIBAIOILYI0O BCE OCHOBHBIE Pa3JIEiibl
coJiep KaHusl MaTEMAaTUYECKOro 00pa30BaHMs HA JAHHOW CTYNEHH 00yUYEHUSI.

Conepxxanue pazaena «Apudmernka» CciayKuT 0a30i Ajig AalibHEHIIEro
M3Y4YCHUSl YYalIUMHCS MAaTeMATHKH, CIOCOOCTBYET pa3BUTHUIO HMX JIOTHYECKOTO
MBIIUICHNS, (OPMHPOBAHUIO YMEHHUS TIOJb30BAThCSA QJITOPUTMAMH, a TaKXKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX B IMOBCEIHEBHOW >KH3HHU.
Pa3BuTHEe MOHATHSA O 4YKCIIE B OCHOBHOW IIIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U HP-
palMOHAIBHBIMKA ~ YUCIaMHu, (OPMHUPOBAHMEM TICPBUYHBIX TPEICTABICHUNA O
JNEUCTBUTEIBLHOM YHUCIE. 3aBEpLICHUE YHUCIIOBOW JIMHUU (CUCTeMaTU3alusl CBEJACHUN
0 JICUCTBUTENBHBIX YUCIIAX, O KOMIUIEKCHBIX YHUCIAX), TaK e, KaK U 00Jiee CIOKHbIC
BONPOCHl apupMeTuku (anroput™M EBKinga, OCHOBHas TeopeMa apudMeTukn),
OTHECEHO K CTYIIEHH OOIIEro cpeHero (MoaHoro) o0pa3oBaHusl.

Conepsxanue pazzena «Aiaredpay HanpaBieHO HA GOPMHUPOBAHKE Y YUAIIUXCS
MaTeMaTH4YECKOro amnmnapara JJjisl pelleHus 3ajad U3 pPa3HbIX pa3lieIoB MaTEMATUKH,
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CMEXHBIX MPEIMETOB, OKPYXAIOUIel pealbHOCTH. SI3BIK anreOpbl MOJYEpPKUBAET
3HAYCHHE MATEMATHKU KakK S3bIKa JUIsl IOCTPOCHMsSI MAaTeMaTUYECKUX MOJEIeH
IPOLIECCOB U SABJICHUI peasbHOrO MHpa. B 3amaun uzydenus anreOpbl BXOIAT TaKKe
pa3BUTHE QJITOPUTMHUYECKOIO MBIIUIEHUS, HEOOXOJUMOro, B YAaCTHOCTH, JIf
YCBOEHHUS Kypca MH(OPMATUKH, OBJIA/ICHNSI HAaBbIKAMU JETyKTUBHBIX PacCyKJICHUI.
[IpeoOpa3oBaHre CUMBOJIBHBIX (OPM BHOCHUT cHeUU(UYECKUI BKJIaJ B pa3BUTHE
BOOOpaKEHUS ydalIUXCs, UX CIHOCOOHOCTEH K MaTeMaTH4eckoMy TBOpuYecTBY. B
OCHOBHOM IIKOJIE MAaTEPHANI TPYIIIHUPYETCS BOKPYI PAlMOHAIBHBIX BBIPAXKCHUH, a
BOITPOCHI, CBSA3aHHBIE C UPPALMOHAIBHBIMHU BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMHU
GyHKIUSMU U TIPeoOpa3OBaHUAMH, BXOIAT B COAEpKaHHME Kypca MaTeMaTHKU Ha
cTapilel CTyleH! 00y4€eHuUs B LIKOJIE.

Conepxanue pazgena «OyHKUAM» HALEICHO HAa IMOJYYEHUE MIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUWA O (YHKIMHM KaK Ba)KHEHIIEH MaTeMaTU4YeCKOM MOJAENU JUIs
ONKCaHUs U UCCIENOBAaHUS pa3HOOOpa3HbIX MpoleccoB. M3yuenue 3toro marepuaia
CHOCOOCTBYET Pa3BUTHUIO y YYALIUXCS YMEHMSI HCIIOJIb30BATh DPA3JIMYHBIE S3BIKU
MaTEeMaTUKU (CJIOBECHBIM, CHMBOJMYECKUH, Trpauueckuii), BHOCUT BKJIaJ B
(dbopMHpOBaHHUE MPEACTABICHUN O POJM MaTEeMaTUKU B Pa3BUTHUU LIMBWIM3ALUU U
KYJIbTYpBI.

Paznen «BeposTHOCTP W CTaTHUCTUKa» — O00s3aTENbHBIA KOMIIOHEHT
IIKOJILHOTO 00pa3oBaHUsl, YCUJIMBAIOIIUMN €ro MPUKIAAHOE U MPAKTUYECKOE
3HaUYE€HHE. OJTOT Marepuaid HeoOXOAuM TMpexAe Bcero misi (OpMHpPOBAaHUA Yy
yYamuxcs QyHKIMOHAIIBHON IPaMOTHOCTH — YMEHHUI BOCIPUHUMATh U KPUTHUYECKH
aHaNM3MpoBaTh MH(GOPMAIIUIO, MPEACTABICHHYI0 B Pa3au4HbIX (opMax, MOHUMATH
BEPOSITHOCTHBIA ~ XapaKTep MHOTHUX  pEaJbHbIX  3aBUCUMOCTEH, MPOBOAUTH
MIPOCTEUIINE BEPOSTHOCTHBIE pacyeThl. M3yueHne oCHOB KOMOMHATOPUKHU TTO3BOJIUT
y4YalllUMCsl paccMaTpuBaTh Ciy4yau, OCYLIECTBISATh IMepedop M TMOJACYET 4YHUCIa
BApUAHTOB, B TOM YHUCJIE B IPOCTEHIINX MPUKIIAIHBIX 3a/1a4ax.

IIpy M3y4eHUM CTAaTUCTUKUA U BEPOSITHOCTH PACLIMPSIIOTCS MPEACTABICHUS O
COBpPEMEHHOM KapTWHE MHpa M MeTOoJaX €ero HucciaeaoBaHus, GopMupyercs
MOHMMAaHUE POJIM CTATUCTUKHM KaK MCTOYHHKA COLMAIbHO 3HAYMMON HHPOpPMAIUH U
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIILJIEHUS.

Lens conmepxkanua pasgena «l'eomeTpusi» — Ppa3sBUTh Yy ydalIUXxcA
INPOCTPAHCTBEHHOE  BOOOpaX€HHWE M JIOTMYECKOE  MBIIUICHHE  IMyTeM
CUCTEMATUYECKOTO M3y4YEHHUs CBONCTB reOMETpHUYECKUX (UTYp Ha IUIOCKOCTH U B
IIPOCTPAHCTBE U MPUMEHEHUS 3THX CBOWCTB IIPU PELIEHUU 3a7a4 BBIYUCIUTEIBHOTO
1 KOHCTPYKTUBHOIO Xapakrepa. CymecTBeHHas pojib TP TOM OTBOAUTCS PAa3BUTHUIO
reoMeTpu4eckod MHTyuuuu. CoyeTaHWe HarJSIAHOCTH CO CTPOTOCTBIO SIBIIETCS
HEOTHEMJIEMONW YAaCThIO T'E€OMETPUYECKMX 3HAHUU. Marepuan, OTHOCIIIMUCS K
omokam «Koopaunate» U «BeKkTopbl», B 3HAUMTENBHOM CTENEHM HECET B cede
MEXIIPEIMETHBIE 3HAHUS, KOTOPBIE HAXOJAT IPUMEHEHHE KaK B PpPa3IHMYHbIX
MaTeMaTUYECKUX JUCLUIUIMHAX, TAK U B CMEKHBIX MPEAMETAX.

OcobenHocThio paznena «Jloruka ©W  MHOXKECTBa» SIBISETCS TO, YTO
IIPEACTABICHHBIA B HEM MaTepHal NMPEUMYLIECTBEHHO HM3y4YaeTCs M HCIOJb3YyETCs
paclpeneneHHo — B XOAE€ PAacCMOTPEHMs Pas3IMYHBIX BOIPOCOB  Kypca.
CooTBEeTCTBYIOIIMI MaTepual HAaleJIEH Ha MAaTeMaTHYEeCKOE Pa3BUTHE Yydyalluxcs,
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dbopMUpoBaHHE y HUX YMEHHsI TOUHO, CKATO MU SICHO M3JIaraTh MBICIH B YCTHOH U
IVMCBMEHHOM pEYH.

Paszpnen «MaremaTuka B HMCTOPUYECKOM pa3BUTUW» IPEJHA3HAYEH UL
(GopMHpOBaHUS MPEACTABICHUN O MATEMAaTUKE KaK 4acTHU YEJIOBEUYECKON KYJbTYpHI,
JUI OOIIETO pa3BUTHS IIKOJIBHUKOB, ISl CO3aHMsI KyJIbTYPHO-UCTOPUUECKOMN Cpelibl
oOyuenusi. Ha Hero He BbIIENsE€TCS CIELUUANbHBIX YPOKOB, YCBOEHHE €ro He
KOHTPOJUPYETCA, HO COJEpPKAHME HTOr0 pasfena OpPraHu4YHO IPUCYTCTBYET B
y4eOHOM TpOIlecCe KaK CBOET0 poAa TyMaHUTApHbBIM (OH MpU paccMOTPEHHUH
po0JIeMaTUKU OCHOBHOTO COJIEPYKAHUSI MATEMAaTUYECKOTO 00pa30BaHuUA.

B ocHoBe comepxanusi oO0yueHUs: MaTeMaTHKE JICKUT OBJIAJCHUE YUAIIUMHUCS
CICAYIOIIMMHA  BHJAAMU  KOMIIETCHUMU: NpPeAMETHOM, KOMMYHUKATHBHOM,
OPraHM3alMOHHON 1 OOLIEKYJbTYPHOH. B COOTBETCTBMM € O3THUMHM BHIAMH
KOMIIETEHIIMM HaMH BBIJIEJICHBl TJIABHBIE COAECP/KATEIBHO-IICIIEBbIE HAPABICHUS
(IuHUM) pa3BUTHA yYalIUXCs CpelICTBaMU IpeameTa «MaTtemaTtukay.

IIpeamernass komnereHuMs. [lox nmpeaMeTHOW KOMIIETEHIMEH ITOHUMAETCs
OCBEIOMJIEHHOCTh  IIKOJBHUKOB O  CHCTEME OCHOBHBIX  MaTEMaTHUYECKUX
NpPEJICTaBICHU M OBJAJEHUE HMHU HEOOXOAMMBIMU TPEAMETHBIMH YMEHMSIMH.
®opmHpyIOTCS  cieayioue o0pa3yloliue 3Ty KOMIETCHLHIO NpPEICTaBICHUS: O
MaTeMaTUYECKOM S3bIKE KaK CpEICTBE BBIPAKCHUSA MATEMAaTHYECKUX 3aKOHOB,
3aKOHOMEPHOCTEH U T.J.; 0 MATEMAaTUUYECKOM MOJECIMPOBAHUU KaK OJHOM U3 BaXKHBIX
METO/J0OB MO3HaHUs Mupa. QDPOpMHUPYIOTCS CIEAYIOIIHUE O00pa3yroume 3Ty
KOMIIETEHIIMIO YMEHHMSI: CO3/1aBaTh MPOCTEHIIINE MaTEMaTUYECKUE MOJIENH, padoTaTh
C HUMU U HUHTEPOPETHPOBATH IMOJYYEHHBIE pe3yibTaThl; NPHOOpETaTh H
CUCTEMATU3UPOBATh 3HAHUS O CIOCO0AX PEIICHHUsS MAaTEMaTUYECKUX 3aJlay, a TaKKe
IIPUMEHSTD OTU 3HAHUS U YMEHHS U PELIICHNUS] MHOTHX KU3HEHHBIX 3a/1a4.

KommynukaTuBHas komnereHuus. [1o1 KOMMyHUKaTUBHOW KOMIIETEHIMEN
NOHMMAETCd C(HOPMUPOBAHHOCTh YMEHHS SICHO M UYETKO M3/araTh CBOU MBICIH,
CTPOUTH ApPryMEHTUPOBAHHBIE PACCYXKICHHs, BECTH JUAJIOl, BOCIPUHUMAsS TOUYKY
3peHusi cobeceHUKa M B TO K€ BpeMs MmojiBepras €€ KPUTHUECKOMY aHaJH3y,
oTcTauBaTh (MpU HEOOXOJMMOCTH) CBOIO TOYKY 3pEHHUS, BBICTpauBasi CHUCTEMY
aprymeHtauuu. GopMupyroTcs 00pa3yrolue 3Ty KOMIETCHLHUIO YMEHHUS, a TaKxKe
YMEHHUsI U3BJIEKaTh MH(POPMAIUIO U3 PA3HOTO POJa HCTOUYHUKOB, MPEOOPA30BHIBAS €€
MpU HEOOXOIUMOCTH B ApyTrue POpMbI (TEKCTHI, TAOIUIIBI, CXEMBI U T.1I.).

OpranmzaumonHasi komnereHuusi. [1o opraHM3alMOHHONM KOMIIETEHIIMEN
MOHUMAETCSI CPOPMUPOBAHHOCTH YMEHUSI CAMOCTOSATEILHO HAXOIUTh U TPUCBAUBAThH
HEO0OXOAMMBbIEC YUYalIUMCSl HOBbIE 3HaHUsA. DOPMUPYIOTCS ClEAYIOUE 00pa3yroIne
ATy KOMIIETEHIMIO YMEHHS: CaMOCTOSITENbHO CTaBUTh Yy4eOHyI0 3ajady (Lenb),
pa30uBaTh €€ Ha COCTaBHBbIE YACTH, HA KOTOPBIX OYyJIET OCHOBBIBATHCS MPOILECC €€
pEILIEHNUs, aHAJTU3UPOBATh PE3YyIbTAT ACUCTBUS, BBISBISTH JOIYIIEHHBIE OLIMOKU U
HETOYHOCTH, UCIPABIATH MX W MPEACTABIATH IMOJYYEHHBIM pe3yiabTar B (opme,
JIErKO JOCTYIIHOW JUUISl BOCIIPUATHS APYTUX JIFOJEH.

OO0mexkyJbTypHass koMmnereHuMs. [log oOmEKyIbTypHON KOMIIETEHIUEH
IIOHUMAETC OCBEAOMJIEHHOCTh UIKOJIBHMKOB O MAaTEMaTHKE KaK DJJIEMEHTE
00I11eueI0BEYECKOM KyJIbTYphl, €€ MECTe B CUCTEME APYTUX HAYK, a TaKkKe e€ PoiH B
Pa3BUTHH NPEICTABICHUN YEJIOBEYECTBA O LIEJOCTHOW KapTuHe Mupa. PoOpMUPYIOTCS
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cleyomure 00pa3yrolue 3Ty KOMIETSHLUIO NPEICTaBICHUs: 00 YpOBHE pa3BUTHUSA
MaTEMaTUKH Ha pa3HbIX MCTOPUYECKUX dTamax; O BBICOKOM MPaKTUYECKOU
3HAUMMOCTH MaTeMaTHKW C TOYKH 3PEHUs] CO3JaHUs M Pa3BUTHUS MaTepUaIbHOU
KyJbTYphl YEJIOBEUECTBA, & TaKXK€ O BAXKHOW pPOJM MATEeMaTUKU C TOYKH 3PEHUS
(GOpMHUpPOBAaHUM TaKWX BAXKHEWIIMX 4YEpT JIMYHOCTH, KaK HE3aBUCUMOCTh U
KPUTUYHOCTH MBIIIUICHUS], BOJIS U HACTOMYMBOCTD B JOCTHXKCHHUH 1I€TU U JIP.

3. Onucanne mecta ydyedHOro mpeaMmera (Kypca) B y4eOHOM IIaHe
o0pa3oBaTeJIbHON OPraHU3ALNH.

Ha n3ydyenne maTeMaTHKy B OCHOBHOM IIIKOJIE OTBOJIUTCS 6 yueOHBIX 4acoOB B
HeJeJII0 B TCUCHHE KaXJ0ro roja o0yueHus, Bcero 1044 ypokoB (5 4acoB coriacHo
®enepansHoMy basucHoMmy yueOHOMY (0Opa3oBaTelibHOMY) IUIaHy M 1 yac 3a cuer
PErMOHAJBHOTO KOMIIOHEHTa UM KOMIIOHEHTa OOpa30BaTEIbHOIO YUPEKACHUS
(BapuatuBHOI yacTu ba3zucHoro minana)).

B 5—6 xmaccax wusywaercs mnpeameTr «Maremarvkay (MHTETPUPOBAHHBIM
npeaMer), B 7—9 kmaccax mNapajuleNbHO H3YYaroTCsl TNpEeAMEThl «Anredpa» u
«I'eomeTpus».

[Ipeamer «Matematuka» B 5—6 Kiaccax BKJIIOYAeT apuMETUUECKHI
MaTepuaj, 3JEMEHTbl anreOpbl U N€OMETPUHM, a TAKXKE IJIEMEHTHl BEPOSTHOCTHO-
CTaTUCTUYECKOU JINHUU.

[Ipeamer «AnreOpa» BKIIOYAET HEKOTOPbIE BOMPOCH  apU(METHKH,
pa3BUBAIOIME€ YHUCJIOBYIO JIMHUI0O 5—O6 KJIaccoB, COOCTBEHHO aireOpanyueckuit
Marepuan, dSJeMEHTapHble (QYHKIMHM, a TakXe BJEMEHThl BEpPOSTHOCTHO-
CTaTUCTUYECKOMN JIMHUM.

B pamkax yueOHoro mpeamera «l'eomMeTpus» H3ydarOTCS EBKJIMIOBA
re€OMETpHS, FIEMEHTBI BEKTOPHOU aJireOpbl, reOMeTpHUUECKUEe TPeoOpa3oBaHus.

B cwily HOBU3HBI I IIKOJBI BEPOSTHOCTHO-CTATUCTUYECKOIO Marepuaia
M3Y4YEHUE COOTBETCTBYIOIIETO MaTepraa OTHECEHO U K 5—6, 1 Kk 7—9 kitaccam.

4, .HI/I‘IHOCTHLIG, METANIPpEeAMETHBIC M IIPCAMETHLIC PpPeE3yJibTaThbl
0CBOCHUA KOHKPETHOIO yqeﬁHoro npeamera.

I/IsyquI/Ie MaTeMaTUKU B OCHOBHOM IIIKOJIE AJa€T BO3MOKHOCTb O6y‘-IaIOI]_[I/IMCH
A0CTUYDb CIICAYIOIIHX PC3YJIbTATOB PA3BUTHA!

JInuHocTHBIE 00pa3oBaTe/ibHbIC Pe3YJbTATHI 0CBOCHUS Y4€OHOI0
npeaMera:

B pamkax gesiTeIbHOCTHOr0 (NOBEIEHYECKOr0) KOMIIOHEHTa OyayT
c(hOpMHUPOBaHBI:
CIIOCOOHOCTh K BBIMIOJHEHHIO HOPM M TPeOOBAHMN MIKOJBHOM >KW3HU, NPaB U
00s13aHHOCTEH YUCHUKA;
* YMEHHE BECTM [JHAJIOI HAa OCHOBE PABHOIIPABHBIX OTHOIIEHWHM M B3aWMHOIO
YBa)XCHUSI U IPUHSATHSA;, YMEHIE KOHCTPYKTHUBHO pa3peniaTbh KOH(IUKTHI;
* YMEHUE CTPOUTH JKU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-
UCTOPUYECKUX YCIOBUI;



* YCTOWYMBBIA TO3HABATEIbHBIA HHTEPEC U CTAHOBJIIEHHE CMBICIOO0pa3yroei
(yHKIIUM 03HABATEIbHOTO MOTHBA.
PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUA
BrinyckHUK HAayduTCS:
* [I€JIETIOJIaTaHnI0,  BKJIIOYas IOCTAHOBKY HOBBIX  IleJiel, IpeoOpa3oBaHue
[IPAKTUYECKOM 3a/1a4d B [I03HABATEIIbHYIO;
* CAMOCTOSITEIIbHO aHAJIU3UPOBATH YCIOBUs JOCTIIKEHMS LM HAa OCHOBE Yu€ra
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JEHCTBHS B HOBOM y4eOHOM MaTepHaIe;
* IUIAHUPOBATH ITyTH JOCTHKECHUS LIEIIEH;
* YMETh CAMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIATH UM;
* OCYLIECTBIIATh KOHCTATUPYIOIIUN U MPEABOCXUIIAIOIINNA KOHTPOJb MO PE3YyJIbTATY
U 10 crnoco0y JeHCTBHS; AaKTyaJlbHbIM KOHTPOJb HAa YPOBHE MPOU3BOJIBHOIO
BHUMAaHHS;
* QJICKBATHO CAMOCTOSITEIIbHO OLICHUBATh IPABUJIBHOCTH BBIIIOJIHEHUS IEUCTBUSA U
BHOCHUTb HEOOXOJMMbIE KOPPEKTUBBI B UCIIOJIHEHNE KaK B KOHIE JEHCTBUS, TaK U IO
XOJly €ro peanusaluu;
KoMMyHHMKaTHBHBIE YHHBEPCAJIbHBbIC Y4eOHbIE NeiCTBUA
BrInycKHUK HAay4uTC:
* YYUTBHIBATh PA3HBIC MHEHUSA U CTPEMUTBHCSA K KOOPAWHALMU PA3JIMYHBIX ITO3UIUHN B
COTPYAHUYECTBE;
* popMynHpoBaTh COOCTBEHHOE€ MHEHHUE U TMO3UIHUI0, apryMEHTHUPOBaTh W
KOOPJIMHUPOBATh €€ C MO3UIUSAMU NAapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE
0OILLEro pemeHusi B COBMECTHOM JI€ATETbHOCTH;
* 337]aBaTh BOMPOCHI, HEOOXOIMMBIE JIJIsl OPraHU3alMi COOCTBEHHOMN NEATEIbHOCTH U
COTPYIHUYECTBA C MIAPTHEPOM;
* OCYILECTBJIATh B3AMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIILb;
* OPraHU30BBIBaTh U IUIAHUPOBATh Y4YeOHOE COTPYIHHUYECTBO C YUHUTEIEM U
CBEPCTHUKAMM,  ONpEAeNATh ILeJId U (QYHKIMH  yYaCTHUKOB,  CIIOCOOBI
B3aUMOJICUCTBUS; TUTAHUPOBATH OOIIHE CIIOCOOBI padOTHI;
* OCYLIECTBIIATH KOHTPOJb, KOPPEKLIMIO, OLEHKY JEHUCTBUM IapTHEpPA, YMETh
yOeX1aTh;
* OCHOBaM KOMMYHHUKaTUBHOU pedIieKcu;
* HCMOJB30BATh AJICKBAaTHBIEC SA3BIKOBBIE CPEACTBA NIl OTOOPAKEHUS CBOMX UYBCTB,
MBICJIEH, MOTUBOB U MOTPEOHOCTEH;
* 0TOOpaxaTh B peuu (onucaHue, 00bICHEHHE) COAepKaHuEe COBEPIIAEMbIX ACHCTBUI
Kak B (hopMe rpOMKOI COLIMATTM3UPOBAHHOM peuu, Tak U B (hOpMe BHYTPEHHEW peUH.
BrInycKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
* YUUTBHIBATh Pa3HbIE MHEHMSI U HHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;
* Oparb Ha ce0s WHUIMATUBY B OpraHU3allMd COBMECTHOTO JEWUCTBUA (ZI€TI0BOE
JUAEPCTBO);
* OKa3bIBaThb MOJJEPKKY U CONECUCTBHE TEM, OT KOTO 3aBUCHUT IOCTMIKCHHE LIEJIA B
COBMECTHOM AESITEIbHOCTH;
* OCYIIECTBIATh KOMMYHUKATUBHYIO pPEQIEKCHI0 KaK OCO3HAaHHE OCHOBaHUI
COOCTBEHHBIX JIEUCTBUIN U IEHCTBUIN MapTHEPA;
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* B MpOIECCe KOMMYHHUKAIIUU JIOCTATOYHO TOYHO, TOCIEAOBATEIbHO W IIOJHO
nepenaBaTh NapTHEPY HEOOXOAUMYIO MH(GOPMAIIUIO KaK OPUEHTHUP U1l TOCTPOCHUS
JICUCTBUS,
* BCTYIaTh B AMAJIOT, & TAKXKE YYaCTBOBATh B KOJUIEKTUBHOM OOCY>KJIEHUU MPOOIIeM,
y4yacTBOBaTh B JUCKYCCMM M apryMEHTHpPOBaTh CBOIO MO3MIMIO, BJIAJIETh
MOHOJIOTUYECKOW W  Juajorudeckoil ¢opmMamMu peuyd B  COOTBETCTBUHU  C
rpaMMaTHYE€CKUMU U CUHTAaKCUYECKUMH HOPMaMH POJTHOTO SI3bIKA;
* ycTpauBaTh AS(QPEKTUBHBIC TPYIIOBbIE OOCYXICHHS ¥ OO0ecleuyuBaTb OOMEH
3HAHUSAMU MEXKIY WICHAMH TPYMIbl I TPUHATHS S(PQPEKTUBHBIX COBMECTHBIX
pELICHN;
* B COBMECTHOM JCSITEIBHOCTH YETKO (DOPMYITMPOBATH IIETU TPYIIIHI M MTO3BOJISTH €€
YYaCTHHKAM TPOSIBIISITH COOCTBEHHYIO SHEPTHIO JIJIST JOCTHKECHHUS dTUX TICIICH.
MeTanpeameTHbie 00pa3oBaTe/ibHbIe Pe3yJbTAThl 0CBOEHHUS Y4eOHOI0
npeaMera (Kypca):

BrINyCKHUK HAYy4YUTCS:
* POBOJUTH HAOIOIEHNE U HKCIIEPUMEHT T10]1 PYKOBOJICTBOM YUUTEJIS;
* OCYIIECTBJIATh PACHIMPEHHBIA MOUCK MH(POPMALMU C MCIOJIH30BAHHEM PECYpPCOB
oubnuotex u utepHera;
* CO3/1aBaTh M MPEOOPA30BBIBATH MOJIEITH M CXEMBI JIJISl PEIICHUS 3a/1a9;
* 1aBaTh OIPEACIICHNE TTOHATHUSIM;
* YCTAHABIIMBATh MPUINHHO-CIICCTBEHHBIC CBSI3H;
* OCYIIECTBJIATH JIOTHYECKYIO OIEPaIui0 YCTAHOBJICHHS] POJOBHIOBBIX OTHOIICHUM,
OTpaHUYCHUE TIOHSATHSI;
* 0000aTh TMOHATUA — OCYUIECTBJATH JIOTMYECKYIO ONEpAlMIO Iepexoja OT
BHJIOBBIX MTPU3HAKOB K POJIOBOMY ITOHSATHIO.
* OCYIIECTBJIATh CpPaBHEHHWE M  KJIacCU(UKAIMIO, CaMOCTOATEIbHO BbIOHMpas
OCHOBAHUS M KPUTEPUH ISl YKa3aHHBIX JIOTUYECKUX OTIePaIInii;
* CTPOUTH JIOTUYECKOE PACCYXKJICHHE, BKIIOUYAIONIEEC YCTAHOBJIEHUE MPUIYMHHO-
CIJICJICTBEHHBIX CBSI3CH;
* OOBSCHATH SIBJICHUS, TPOIECCHI, CBSA3M W OTHOIIEHUS, BBISABISEMBIE B XOJI€
MCCJICIOBAHMS,
* CTPYKTYpHUPOBATh TEKCTHI, BKIIIOUAss YMECHHE BBIICIIATH TJIABHOE M BTOPOCTEIIEHHOE,
TJIABHYIO HJICEO TEKCTA, BEICTPAUBATh MOCIIEAOBATEIIBHOCTD OMMMCHIBAEMBIX COOBITHIA;
* pabotath ¢ MeTapopaMu — MOHUMATh MMEPEHOCHBIM CMBICIT BBIPAKECHUH, TOHUMATh
U yIoTpeOIATh 000POTHI peur, TOCTPOSHHBIC Ha CKPHITOM YIOJ00JICHUH, 00pa3HOM
COJIMYKEHUU CJIOB.

BBITyCKHHUK TIOJTy9HUT BO3MOYKHOCTh HAYUNUTHCS:
* CTaBUTH MPOOJIEMY, apTyMEHTHUPOBATh €€ aKTYaJIbHOCTH;
* CAaMOCTOSITEILHO TPOBOAWTH MCCIIEIOBAHUE HA OCHOBE MPUMEHEHHS METOJIOB
HaOTIOACHUS ¥ DKCIIEPUMEHTA,;
* BBIJIBUTATh THIIOTE3Bl O CBS3SX W 3aKOHOMEPHOCTSX COOBITH, IPOIECCOB,
0OBEKTOB;
* OPTaHU30BBIBAThH UCCIICIOBAHUE C IEJTHIO TPOBEPKH TUIIOTES;
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* IeJIaTh yMO3aKIIOYEHUs] (MHIYKTUBHOE W MO AHAJIOTMHU) W BBIBOABI HA OCHOBE
apryMEHTaluu.

®opmupoBanue HKT-kommerenTHocTn  o0yuaromuxcsi. Co3ganue
rpagpuyeckux 00beKTOB

BrinyckHUK HAay4uTCs:
* cO3/laBaTh  pA3IMYHbIE  TE€OMETpUYECKHEe  OOBEKThl €  HCIOJIb30BAaHUEM
BO3MOKHOCTEM CHEMATIbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;
* CO37]aBaTh JAWArpaMMbl Pa3IUYHBIX BUAOB (QITOPUTMUUYECKUE, KOHIIENTyaJIbHBIC,
KJIacCU(PUKAIMOHHBIC, OPTaHW3AIMOHHBIC, POJICTBA M JApP.) B COOTBETCTBUU C
pelaeMbIMU 3a7a4aMu;

KoMMyHukanusi ¥ couuaibHoe B3aUMOAeicTBHE
BrinmyckHUK HAyduTCS:
* BRICTYyNaTh €  ayJUOBUJICONIOICPKKOM,  BKJIIOYAasi  BBICTYIUIEHHE  TIEpe]
JHACTAaHIMOHHOMN ayJIMTOPUEH;
* yJacTBOBaTh B 0O0CyXJeHHH (ayauoBuaAcopopyM, TEKCTOBBI GOpyM) ¢
HCIIOJIb30BaHUEM BO3MOXHOCTEN HTEpHETA;

BrIyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
* B3aMMOJICIICTBOBATh C MapTHEPAMU C UCIIOJIb30BaHUEM BO3MOKHOCTEW MHTepHeTa
(urpoBO€ U TeaTpaibHOE B3aUMOJICHCTBHE).

AHanu3 wuHGopMauMH, MarTeMaTHdeckass o00padoTKka [JdaHHBIX B
HCCJICeIOBAHUH

BrinmyckHUK HAydHUTCS:
* CTPOUTHh MAaTEMATUUECKUE MOJIEIH;

BrImyCKHUK TOJIyYUT BO3MOKHOCTh HAYUUThCS:
* QHAJIU3UPOBATH PE3YJBTATHI CBOCH JIETEILHOCTH U 3aTPAYMBAEMBIX PECYPCOB.

MoaeaupoBanue, NPOCKTUPOBAHUE U YIIPABJICHHUE

BrinyCkHUK HayuuTCS:
* IPOEKTUPOBAaTh M OPraHU30BBIBATH CBOK HHIUBUAYAIBHYI0 W TPYNIOBYIO
NEATENBHOCTh, OPTaHU30BbIBATH CBOE Bpems ¢ ucnonb3oBannem UKT.

OcCHOBBI Y4eOHO-MCCJIEI0BATEIBCKOM M MPOEKTHOM 1eATeJIbHOCTH
BbINyCKHUK HAy4UTCA:
* BBIOMPATH U HCIIOJIb30BaTh METO/IbI, PEJIEBAHTHBIE paccMaTpUBaeMoil mpooieme;
* pacrio3HaBaThb M CTaBUTh BOIIPOCHI, OTBETHI HAa KOTOPbIE MOTYT OBITH MOJYYECHBI
nyTéM HAY4YHOTO HCCJEIOBaHUs, OTOMpPATh aJleKBaTHbIE METOJbl HCCIIEIOBAHMUA,
(bopMyIIMpOBaTh BHITEKAIOIIUE U3 UCCIIEJOBAHUS BHIBOIbI;
* MCIIOJIb30BAaTh TaKUE€ MaTEeMaTHUYEeCKUEe METOJbl U MPHUEMBI, Kak abCTpakuus u
uaeanu3anus, J0Ka3aTeabCTBO, 10Ka3aTENbCTBO OT NPOTUBHOIO, JOKA3aTEIbCTBO IO
aHAJOTUHU, ONPOBEPKEHUE, KOHTPHPUMEpP, HWHIYKTUBHbIE M  JIENYKTHUBHbBIC
paccyX/1eHUs, IOCTPOCHNE U UCIIOJIHEHNUE aIrOPUTMa;
* HCIIOJIB30BAaTh TAaKHE €CTECTBEHHO-HAayYHbIE METOABI U NMPUEMBI, KaK HAaOIIOECHHUE,
[IOCTAHOBKAa TMPOOJIEMBI, BBIJBUKEHUE «XOpPOLIEH TIMIIOTE3bDY, OSKCIEPUMEHT,
MOJICIMPOBAaHUE, MCIOJIb30BAaHUE MATEMaTHUYECKUX MOJENEH, TEeOpeTUYECKOoe
000CHOBaHUE, YCTAaHOBJIEHUE TPaHMIL] IPUMEHUMOCTH MOJEIN/TEOPUH;
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* OTNIMYaTh (PaKThl OT CYXACHUW, MHEHUH M OLEHOK, KPUTUYECKH OTHOCHUTHCS K
CYXJECHMSIM, MHEHUSIM, OLIEHKAM, PEKOHCTPYHUPOBATh UX OCHOBAHMSI;
* BUJIETh U1 KOMMEHTUPOBATH CBS3b HAYYHOI'O 3HAHUS M LIEHHOCTHBIX YCTAaHOBOK,
MOpAJIbHBIX CYXJACHUN MPHU MOITYYEHUH, PACIIPOCTPAHEHUH U IPUMEHEHUH HAYYHOIO
3HaHUA.
BbIyCKHUK TOJTyYUT BO3MOKHOCTh HAyUUThCS:
* HCIIOJIB30BATh JJOTA/IKY, 03apEHUE, UHTYULUIO;
* HCIIOJIb30BAaTh TaKWe MaTEeMaTHUYECKHEe METOJIbl U TpHEMBI, Kak mepedop
JIOTUYECKUX BO3MOKHOCTEH, MaTeMaTHIeCKOE MOJICTUPOBAHHE;
* HCIIOJIb30BaTh ~ TaKU€ ECTECTBEHHO-HAyYHbIE METOAbI W  OPHUEMBI,  Kak
abcTparupoBaHue OT MPHUBXOASAIMUX (HaKTOPOB, MPOBEpKAa HA COBMECTHUMOCTH C
APYTUMHU U3BECTHBIMH (DaKTamu;
* MCIIOJIb30BaTh HEKOTOpPhIE METONbI TOJYYCHHUS 3HAHWW, XapaKTEepHbIE IS
COLIMAJIbHBIX M HCTOPUYECKUX HAyK: AHKETHPOBAHME, MOJEIHPOBAHUE, IOUCK
HUCTOPUYECKHX 00pas3IioB;
* 0OCO3HaBaTh CBOIO OTBETCTBEHHOCTH 3a JIOCTOBEPHOCTh MOJYYEHHBIX 3HAHWMU, 3a
KayeCTBO BBIIIOJIHEHHOTO MPOEKTA.
CTpaTerum cMbICJIOBOTO YTEHHUSI M Pa00Ta C TEKCTOM.
Padora ¢ TekcToM: monck HH(POPMALUM M NOHUMAHHE MIPOYNTAHHOTO
BbInycKHUK Hay4UTCS:
* OPUEHTUPOBATHCA B COJIEPIKAHNUN TEKCTA M MOHUMATh €T0 IETOCTHBIA CMBICIT:
— ONPEIENSITh TJIaBHYIO TEMY, OOIIYIO 11eJIh HJIM Ha3HAYCHHUE TEKCTa;
— BBIOMPATH U3 TEKCTA WU MPUIYyMAaTh 3ar0JIOBOK, COOTBETCTBYIOIIUN COAECPKAHUIO
1 00ILEMY CMBICITY TEKCTa;
— (opMyIHpPOBATH TE3UC, BHIpAXKAIOUIUI OOLINI CMBICIT TEKCTA;

— MPEIBOCXUINATh COJACpPKAHWE NPEIMETHOTO IIaHa TEKCTa IO 3aroJIOBKy U C
OTIOPOM HA MPEABITYIIHHA OIIBIT,

— OOBSACHATH MOPSIIOK YACTEH/MHCTPYKITUH, COIEPIKAIIUXCS B TEKCTE;

— COIOCTAaBJISATh  OCHOBHBIE  TEKCTOBBIE W  BHETEKCTOBBIE  KOMITOHCHTHI:
OoOHapyXWBaTh COOTBETCTBHE MEXIy YaCThbl0O TEKCTa U €ro oOIel wuaeew,
chOpMyYIUPOBAHHONW BOTIPOCOM, OOBSICHATh Ha3HAYCHHE KapThl, PUCYHKA, MOSICHSATH
yacTy rpadyKa Wid TaOJIHUIBI U T. 1.;

* HAXOJWTh B TEKCTe Tpedyemyro uHpopMmaiuioo (mpoderaTb TEKCT TJa3aMH,
OTpENEeNsTh €ro OCHOBHBIE DJJEMEHTBI, COMOCTABIATh (HOPMBI  BBIPAKEHUS
uH(OpMaIMu B 3ampoce W B CaMOM TEKCTE, yCTaHABJIMBAThH, SBISIIOTCS JIM OHH
TOXIE€CTBEHHBIMH WJII CHUHOHUMHYECKUMH, HAXOJIUTh HEOOXOAUMYIO EIUHUILY
uH(}OpMAIUHU B TEKCTE);

* pemaTh y4eOHO-TIO3HABATEIbHBIC W Yy4COHO-PAKTHYECKUE 3a7a4M, TPEOyroImue
TIOJTHOTO U KPUTUYECKOTO MMOHMMAHUS TEKCTa:

— ONpEeIeNsITh HA3HAYEHUE PA3HBIX BUJOB TEKCTOB;

— CTaBUTh Tepe] COOO0M 1eNb YTeHHsI, HAlpaBJisisi BHUMaHNE Ha TOJIE3HYIO B JTaHHBIH
MOMEHT WH(POPMAIIHIO;

— pa3nuyaTth TEMbI U MOATEMBI CIICIIMAILHOTO TEKCTa;

— BBIJICTISITH HE TOJIBKO TJIABHYIO, HO U U30BITOUYHYIO HH(OPMAITHIO;
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— IIPOTHO3HUPOBATH ITOCJICIOBATCIbHOCTD U3JIOKCHU I/II[GI\/'I TCKCTA,

— COMNOCTAaBIATh pa3Hble TOYKH 3pPEHUS M pa3Hble UCTOYHUKUA HHPOpPMAIUH IO
3aJIJaHHOM TEME;
— BBITIOJIHATH CMBICTIOBOE CBEPTHIBAHUE BBIJICICHHBIX (DaKTOB M MBICIICI;
— (opmupoBaTF HAa OCHOBE TEKCTa CHCTEMY AapryMEHTOB (JIOBOAOB) IS
000CHOBaHUs ONPEAEIEHHON TO3ULIUY;
— [OHUMATh TYIIEBHOE COCTOSIHUE NEPCOHAXKEN TEKCTa, CONEPEKUBATDH UM.
Pabora ¢ TexcTom: npeodpa3oBaHue U HHTepHpeTanus nHGopManuu
BbInycKHUK HAyYUTCS:
* CTPYKTYpUpPOBaTh TEKCT, HCIOJb3ysl HyMEpalMio CTpPaHUL], CIUCKH, CCBLIKH,
OTJIaBJIEHUE; IPOBOJUTH IPOBEPKY MPABOMUCAHUS; UCIIOJIb30BATh B TEKCTE TAOIUIIBL,
M300paKeHHUS;
* MpeoOpa3oBbIBATH TEKCT, UCIOJIb3YsI HOBbIE ()OPMBI MPEACTABICHUS UH(OPMAIIK:
dbopmynbl, Trpaduky, aHArpaMmbl, TaOIHUIbBl (B TOM YHUCIE JUHAMUYECKHE,
AJIEKTPOHHBIE, B YACTHOCTH B IMPAKTUYECKHX 3a/a4ax), MEPEeXOJIUTh OT OJHOIO
MPEICTABICHUS IaHHBIX K IPYyrOMY;
* HHTEPIIPETUPOBATH TEKCT:
— CpaBHMBATh U MPOTHUBOIIOCTABIIATh 3aKIOYEHHYIO B TEKCTE HHPOPMALIUIO pa3HOTO
XapaKkTepa;
— 0OHapy>KUBaTh B TEKCTE JI0BOJIbI B MOATBEPKIACHHUE BBIABUHYTHIX TE3UCOB;
— JIe1aTh BBIBOJIbI U3 CPOPMYIUPOBAHHBIX OCHUIOK;
— BBIBOJIUTH 3aKJIOYEHUE O HAMEPEHUHU aBTOPA WJIU TJIABHOW MBICIIM TEKCTA.
BBINTyCKHHK NIOJTyYUT BO3MOYKHOCTh HAYUUTHCS:
* BBISIBJISITh MMIUIMIUTHYIO HH(QOPMAalMI0O TEKCTa Ha OCHOBE COIMOCTaBIICHUS
WUIIOCTPATUBHOTO MaTepuana ¢ HWHPOpMalMel TeKcTa, aHajliu3a M[OJATEeKCTa
(MCIIOJIB30BaHHBIX SI3BIKOBBIX CPEJCTB U CTPYKTYPBI TEKCTA).
Pabora ¢ TekcToM: oueHka uHgopmauuu
BbINyCKHUK HAYy4UTCA:
* OTKJIMKAThCS HA COJIEp )KaHKE TEKCTa:
— CBsI3bIBaTh MH(pOpPMAIIMIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHMSIMHU U3 JIPYTUX
HMCTOYHUKOB;
— OLICHHUBATh YTBEPXKJICHHUSI, CACIIAHHBIE B TEKCTE, UCXOJI U3 CBOMX MPEICTABICHUN
0 MHpE;
— HAXOAUTh T0BOABI B 3AILUTY CBOEH TOUKH 3PEHHUS;
* OTKJIMKAThCS Ha OPMY TEKCTa: OLICHUBATh HE TOJBKO COZEpKaHUE TEKCTa, HO U €ro
¢dbopMy, a B IIEJIOM — MAaCTEPCTBO €T0 UCIIOJTHEHUS;
* HA OCHOBE HUMEIOIINUXCSA 3HAHWM, JKU3HEHHOIO OIbITa MOJBEPraTb COMHEHUIO
JOCTOBEPHOCTh ~ HUMeEMIeicss uHpopmanuu, o0O0HapyXUBaTh HEIOCTOBEPHOCTH
nojryyaeMoi MH(popmaiuu, npodessl B UHPOpMALMK U HAXOAUTh ITyTH BOCIIOIHEHHUS
ATUX MPOOETIOB;
*B Ipouecce paboTbl € OJAHUM WM HECKOJIbKMMHU HCTOYHUKAMU BBISABIISATH
COJIEPIKALIYIOCS B HUX IPOTUBOPEUYNBYIO, KOHQIUKTHYIO HH(DOpPMALINIO;

13



* MCIIOJIb30BAaTh MOJYYEHHBIA OMBIT BOCTIPUATHS HH(DOPMALMOHHBIX OOBEKTOB s
oOoraiieHusi 4yBCTBEHHOTO OIbITA, BBICKA3bIBATh OIEHOYHBIE CYKIIEHHUS U CBOIO
TOYKY 3PEHHS O MOJIYYEHHOM COOOIIEHUH (TPOUYUTAHHOM TEKCTE).

BrInyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:
* KPUTHUYECKH OTHOCUTHLCS K peKJIaMHON MH(pOpMaIuy;
* HAXOJUTH CIIOCOOBI TPOBEPKU IPOTUBOPEUUBOM HHPOPMALIUH.

IIpeameTHbIe 00pa3oBaTe/bHbIE Pe3yIbTATHI 0CBOCHHUS Y4e0HOI0
npeaMera:

HarypaJjbHbie yuciaa. Ipoou. PanuonanbHbie yucaa

BBINTyCKHUK HAy4UTCA:
- IOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUMCIICHUS;
- OIIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IEJIMMOCTBIO HaTypaJIbHbIX YUCE,
- BbIpaXkaTh YKCJIa B SKBUBAJICHTHBIX (popMax, BeIOMpas Haubosee MOIXOIAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallNH;
- CPAaBHUBATh U YIIOPSAI0YMBATh PALIMOHAIIBHBIE YHCIIA;
- BBINOJHATH BBIYMCICHUS C pAaUMOHAIBHBIMH YHCIAMH, COYETasl YCTHBIE U
IIMCbMEHHbBIE TPUEMBI BBIYMCIIEHUM, IPUMEHEHHE KAJIBKYJIATOPA;
- UCIIOJIb30BATh MOHATUSA U YMEHUS, CBA3AHHBIE C MPONOPLUUOHAIBHOCTBIO BEINYHH,
MPOLIEHTAMHU, B XOJI€ PEIIEHUS MaTEeMaTHYECKUX 3aJady W 3aJad U3 CMEKHBIX
MPEMETOB, BBITIOJIHITH HECIIOKHBIEC MPAKTUYECKUE PACUETHI.

BbINyCKHHUK TOJYYUT BO3MOKHOCTB:
- TO3HAaKOMUTHCA C TO3UIMOHHBIMU CHUCTEMAMHM CUMCIEHUS C OCHOBAHUSIMH,
OTJIMYHBIMU OT 10;

JeiicTBUTE/IbHBIE YHCJIA

BrinyCkHUK HayuuTCS:
- ACII0JIb30BaTh HaYaJIbHbIE NIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHUCEIT,
- OIIEPUPOBATH MTOHATUEM KBAJPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYACICHUSX.

BBIITyCKHHK NOJyYUT BO3MOKHOCTB:!
- Pa3BUTh NPEICTABICHHWE O YHCIE M YHMCIOBBIX CHUCTEMAX OT HATypajbHBIX 10
JNENCTBUTEIBHBIX YUCEIT; O PO BBIUMCIECHUIN B IPAKTHUKE;

N3mepenusi, npudJnKeHnsi, OLeHKH

BbINyCKHUK HAYy4UTCA:
- UCIIOJIb30BaTh B XOJI€ PEIICHUS 3a1a4 PJIEMEHTAPHBIE MPE/ICTABICHUS, CBA3AHHBIE C
MPUOJIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.

BbINyCKHHUK OJTYYUT BO3MOKHOCTB:
- MOHATb, YTO YMCIIOBBIE JAaHHBIC, KOTOPbIE HCIONB3YIOTCS JIs XapaKTEPUCTHKU
00BEKTOB OKPY>KAIOUIEr0 MUPA, SBJISAIOTCS MPEUMYILIECTBEHHO MPUOIMKEHHBIMU, YTO
Mo 3anmucu NpUOMKEHHBIX 3HAUEHUHM, COJEp)KalIMXCi B HH(POPMAIIMOHHBIX
MCTOYHUKAX, MOKHO CYIUTh O IOTPELUTHOCTH MPUOTIKEHNUS;

AJredOpanvyeckue BbIpaKeHUs

BBINTyCKHHUK HAy4UTCA:
- ONEpUpOBATh MOHATUSMHU «TOXIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUe,
peliaTth 3aa4u, cojeprkaiiie OykBeHHbIE JaHHbIE; padoTaTh ¢ PopMyIamMu;
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- BBINOJIHATH MpPeoOpa3oBaHUsl BBIPAXKEHHUM, COJAEpXKAIIUX CTENEHH C IEIbIMU
[IOKA3aTeJIIMA U KBaJpaTHHIE KOPHY;
- BBIIOJHATh TOXJAECTBEHHbIE INpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOUJIEHAMH U aNre0pandecKuMu ApoOsMu;

BBIITyCKHHK NIOJy4UT BO3MOYKHOCTh HAyUUThCS:
- BBIIOJHATH MHOTOLIATOBBIE IPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUH,
OPUMEHSS LIMPOKUN HAOOp CIIOCOOOB U MPUEMOB;

YpaBHeHust

BBINTyCKHUK HAy4UTCA:
- peumarb OCHOBHBIE BHJBI PALMOHAIBHBIX YPAaBHEHUM C OJHOM IIEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHUHU C IBYMsI IEPEMEHHBIMHU;
- IOHAMAaTh YPABHEHUE KAK BAXKHEUIIYI0O MATEMATUUYECKYIO0 MOJAENb JUIS ONUCAHUS U
M3Yy4YEeHUs1 pa3HOOOPAa3HbIX pealbHbIX CUTYALIH;
- NPUMEHATh TrpaUuecKkue MpenCTaBICHUs JJIs MCCIEAOBAHUSA YpaBHEHUH,
HCCIICIOBAHNS U PELICHUA CUCTEM YPAaBHEHUH C JBYMs IEPEMEHHBIMU.

BBINYCKHUK OJYYUT BO3MOKHOCTD:
- OBJAJCTh CIIEHMAIBHBIMU NPUEMAMU PEILEHUs YPaBHEHUN M CHCTEM YpPAaBHEHUM;
YBEPEHHO MPUMEHSATH anmnapaTr ypaBHEHUN IJIsl pelleHHs] pa3HOOOpa3HbIX 3ajad U3
MaTE€MaTHKH, CMEKHBIX IIPEMETOB, IIPAKTUKH;

HepaBencTBa

BbINyCKHUK HAYy4YUTCA:
- IOHUMATh U MPUMEHATh TEPMUHOJIOTHIO U CHMBOJIMKY, CBA3aHHBIE C OTHOIIEHUEM
HEPABEHCTBA, CBOWCTBA YUCIOBBIX HEPABEHCTB;
- pelmaTrh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M HMX CHUCTEMBI, pElIaTh
KBaJpaTHbIC HEPABEHCTBA C OMOPON Ha rpauUecKue MpeICTaBICHUS;
- NPUMEHATH anmnapaT HEPABEHCTB I PELIECHUs 3a4ay U3 PA3JIUYHBIX Pa3/IeiiOB
Kypca.

BpInyCKHUK NIOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
- pa3HooOpa3HbIM NpuéMaM [O0Ka3aTeIbCTBAa HEPABEHCTB; YBEPEHHO IPUMEHSATH
anmnapaTr HepaBEeHCTB Ui PEIIeHUsT Pa3HOOOpa3HbIX MaTeMaTHYECKHUX 3ajjad U 3ajad
13 CMEXHBIX IPEIMETOB, IPAKTUKH;

OcHoBHbIC OHATHS. UHCT0BbIE PYHKIUH

BrinyckHUK HayduTCs:
- TMOHMMAaTh M HCMOJb30BATh (DYHKIIMOHAJIBHBIE TOHATUS W S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS);
- CTpPOUTh TpadUKu >JIEMEHTApHBIX (YHKUMN; UCCIENOBAaTh CBOMCTBAa YHMCIOBBIX
(GyHKUMIA Ha OCHOBE U3YyYEHHMSI IOBEICHUS UX TPa(UKOB;
- TOHUMAaTh (PYHKIMIO KaK BAXKHEWIIYI0 MaTEeMaTHYECKYI0 MOJENb JUIsl ONMUCAHUs
IPOLIECCOB U SIBJICHUN OKPY’KaIOLIEro MUpa, IPUMEHATh (DYHKIMOHAIBHBIN SI3bIK AJIs
OTHCaHUs U UCCIEA0BAHUS 3aBUCUMOCTEN MKy (PU3NUECKMMH BETUYMHAMHU.

BpInyCKHUK NOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
- MPOBOJUTH HCCIEAOBAHHUA, CBA3AHHBIE C M3YyUYEHHUEM CBOMCTB (PYHKIIMiA, B TOM
YHUCJIE C UCIIOJIB30BAHUEM KOMIIBIOTEPA,

Yuci0BbIE OCTIEI0BATEIHLHOCTH

BBINTyCKHHUK HAy4UTCA:
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- IOHUMATh U UCIOJIb30BATh S3bIK IMOCIEA0BATEIBHOCTEN (TEPMHUHBI, CHMBOJIMYECKUE
0003HaYEeHUA);
- NPUMEHATH (POpPMYJIbI, CBSI3aHHBIE C apUPMETUYECKON U TeOMETPUUECKOU
nporpeccuei, u amnmapar, cOpMUPOBAHHBINA MPU U3YUEHUU JIPYTUX pa3/eioB Kypca,
K PELICHUIO 3a]1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEaJbHON KU3HHU.

BrInyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
- pemiath KOMOMHUPOBAHHBIE 3a7a4l ¢ IPUMEHEHUEM (GOPMYIT N-TO WIEHA U CyMMBbI
MEPBBIX N YJICHOB apU(PMETHUECKON U T€OMETPUUYECKOM MPOTPECCUH, TPUMEHSS MPH
ATOM alllapaT ypaBHEHU U HEPABEHCTB;

OnucaresbHas CTATUCTUKA
- BhINyCKHMK Hay4yuTCA HCIIOJIB30BaTh MPOCTEHIIME CIOCOObI MPEICTABICHUS WU
aHaJIM3a CTaTUCTUYECKUX TAHHBIX.
- BBINYCKHUK TOJyYUT BO3MOXKHOCTh HPHOOPECTH TNEPBOHAYAIBHBIM  OMBIT
OpraHu3aiuu cOopa JaHHBIX HPU HPOBEACHUM ONpoca OOLIECTBEHHOI'O MHEHMS,
OCYIIECTBJISITh MX aHaju3, MPEACTaBIATh PE3ylbTaThl ONpoca B BUJE TaOJHIIBI,
IarpamMMel.

Cuyuaiinbie COOBITHSI M BEPOATHOCTD
- DBBIIyCKHUK HayyuTCsi HaxOAUTh OTHOCHUTEJIBHYIO YAaCTOTy W BEPOSATHOCTH
CJIy4aiilHOTO COOBITHS.
- BBINyCKHUK TOMYyYUT BO3MOXKHOCTH NMPUOOPECTH OMBIT MPOBEICHUS CIyYalHBIX
DKCIIEPUMEHTOB, B TOM UYHCJIE€ C TOMOIIBI KOMIIBIOTEPHOTO MOAECIUPOBAHUS,
MHTEPIPETALNU UX PE3YIIbTATOB.

KomOunaropuka
- BpimyckHUK HayuuTCs pemaTh KOMOMHATOPHBIE 3a/ladyd Ha HAXOXIACHUE 4Hciia
00BEKTOB UM KOMOUHAITUH.
- BBIIYCKHUK TIOJYyYUT BO3MOYKHOCTh HAYYHUTBCA HEKOTOPBIM CIHEHHAIBHBIM
npuémMaM pelieHuss KOMOMHATOPHBIX 3aj1a4.

Harasimnas reomerpust

BrinyCkHUK HayuuTCS:
- pacmo3HaBaTh HA YEPTEKAX, PUCYHKAX, MOAEISAX U B OKPYXKAIOLIEM MUPE IIJIOCKUE
U TIPOCTPAHCTBEHHBIE T€OMETPUUECKUE (DUTYPBI;
- pacmo3HaBaTh Pa3BEPTKU KybOa, MPSMOYTOIBHOTO MapajuiesienuIieia, MpaBuIbHON
MAPaMUJIbL, TAJIMH]IPA U KOHYCA;
- CTPOUTDH Pa3BEPTKHU KyOa U MPSAMOYTOJIBHOTO NapaljIesIeNuIe1a;
- ONpeNeNsaTh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (UTYpbl JIMHEWHBIE pa3Mepbl
caMoit (purypsl 1 Ha00OPOT;
- BBIYUCIIATH O0BEM IPSIMOYTOJILHOTO Mapalljieenunesaa.

BrInyCKHUK OJIYYUT BO3MOKHOCTD:
- HAY4YUTbCSd BBIYMUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Uryp,
COCTABJICHHBIX U3 NPAMOYTOJIbHBIX MTapaJUIeIIEIUIIEN0B;
I'eomeTpuyeckue purypsi

BpinyCkHUK Hay4uuTCS:
- MI0JIB30BATHCS SI3IKOM TEOMETPHHM IS ONTUCAHUS TPEAMETOB OKPYKAIOIIETO MUPA U
MX B3aUMHOIO PACIIOJIOKEHUS;
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- pacmo3HaBaTh M M300pakaTh HA YEPTEKAX M PUCYHKAX T€OMETpUYECKue QUTYPHI U
UX KOHQUTypaluu;
- HaXOAWTh 3HAYEHHUS [JJIMH JIMHEHHBIX JJIEMEHTOB (Uryp U HX OTHOIICHHS,
rpagycHyto Mepy yrioB oT 0° mo 180°, mpuMmeHsia ompeaencHusi, CBONCTBA H
MPU3HAKU GUTYP U UX JIEMEHTOB;
- ONepUpOBaTh C HAYAJIbHBIMU TMOHSITUSAMH TPUTOHOMETPUU U  BBIIOIHATH
aJIeMEHTapHBIE Onepanuu HaJ GYHKIUSIMH YTIIOB;
- pemarth 3a7add Ha J0Ka3aTeIhCTBO, OMUPAsSCh HAa M3YYCHHBIC CBOWCTBA Puryp u
OTHOILLIEHUI MEXIy HUMU,

BpINyCKHUK NOJIYYUT BO3MOKHOCT!
- OBJIQJIETh METOJAMHU PEIICHUS 33/1a4 Ha BBIYMCIIECHUS W JI0KA3aTeJIbCTBA: METOJOM
OT TMPOTHUBHOTO, METOJOM IMOJ00Hs, METOJOM Iiepebopa BapHAHTOB U METOJOM
F€OMETPUYECKNX MECT TOUEK;
- TPUOOPECTH OMBIT NPUMEHEHHS anreOpandeckoro M TPUTOHOMETPUUYECKOTO
amnrapara U UJed JIBHKEHUS [IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4;
- OBJIQJIETh TPAJULHUOHHON CXEMOW pelIeHus 3aJad Ha MOCTPOEHHE C MOMOUIBIO
LHUPKYJISl U IMHEWKU: aHAJIU3, IOCTPOCHHE, TOKA3aTeIbCTBO U UCCIIEI0BAHHUE;
- HAYYUThCS pelIaTh 3a7a4 Ha MOCTPOCHUE METOJIOM IeOMETPUUYECKOT0 MeCTa TOUEK
W METOJIOM IT0JI00M;

N3mepenune reoMmeTpuYeCKUX BeJIMUYNH

BrinmyckHUK HAyduTCS:
- UCIIOJIB30BaTh CBOMCTBA U3MEPEHHMS JIUH, IUIOMIAACH, YII0B MPU PEIICHUHU 3a7ad
Ha HAXOXJEHUE JJIMHBI OTPE3Ka, OKPYNKHOCTHU, AYTU OKPYNKHOCTH, TPAlyCHOH MEpHI
yria;
- BBIYUCIATH IUIOMIAAN TPEYTOJbHHUKOB, MNPSIMOYTOJbHUKOB, MApAJIEIOrPAMMOB,
Tpaneuu, KpyroB U CEKTOPOB;
- BBIUUCIIATH JJIMHY OKPY>KHOCTH, JJIMHY JYyTU OKPYKHOCTH;
- BBIYUCJIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (DUTYp W UX YTJIBI, UCTIONB3Ys (POPMYIIbI
JUTMHBI OKPY>KHOCTHU U JIJTUHBI IYTH OKPYKHOCTH, POpMYJIBI TuIomaaei guryp;

BrImycKHUK OJIyYUT BO3MOKHOCTh HAYUUTHCS:
- BBIYMCIISITH TJIOMIAAN (GUTYP, COCTABICHHBIX U3 JBYX WM 00Jiee MPSIMOYTOJIbHUKOB,
napajuieorpaMMoB, TPEYTOJIBHUKOB, KPyTa U CEKTOPa;
- BBIYUCJIATH IUIONIAU MHOTOYTOJBHUKOB, UCIOJIB3Ys OTHOIICHUS PaBHOBEIUKOCTU
Y PaBHOCOCTABJIEHHOCTH;

Koopaunarsi

BrinyckHUK HayduTCs:
- BBIUUCIIATH JJIMHY OTpE3Ka MO KOOPJAUHATAM €r0 KOHIIOB; BBIYHMCIISITH KOOPAHUHATHI
CepearHbI OTPE3KA;
- UCIOJb30BaTh KOOPAMHATHBIA METOA JJII U3YYEHUS CBOWCTB MPSMBIX U
OKPY’KHOCTEM.

BhImyCKHUK OJIYYUT BO3MOKHOCTD!
- OBJAAETh KOOPAMHATHBIM METOJIOM pELICHUs 3aJad Ha BBIYUCICHUSA W
NIOKa3aTeIbCTBA;
- TPUOOPECTH OMNBIT HCIOJb30BAHUA KOMIBIOTEPHBIX MPOrpaMM JJisi aHalu3a
YaCTHBIX CJIy4a€B B3aUMHOTO PACIOJIOKEHHUS OKPYKHOCTEN U NPSIMBIX;
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BekTopsl

BBINTyCKHHUK HAay4UTCA:
- OIIEPUPOBATH C BEKTOPAMH: HAXOAUTh CyMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
Ir€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIA MPOU3BEICHUIO 3aJaHHOTO BEKTOpPA HA
YHCIIO;
- HaXOJUTh JUIsl BEKTOPOB, 3aJIaHHBIX KOOPJIMWHATAMU: JUIMHY BEKTOpPA, KOOPAUHATHI
CYMMBI U Pa3HOCTH JBYX U 0oJiee BEKTOPOB, KOOPAMHATHI IIPOU3BEACHUS BEKTOpa HA
4UCIIO;
- BBIYHCIITh CKASIPHOE NPOU3BEACHNUE BEKTOPOB, HAXOAUTH YTOJ MEXIY BEKTOPAMH,
YCTaHABJIMBATH IEPIICHANKYISIPHOCTD IPSIMBIX.

BrInyCKHUK OJIyYUT BO3MOKHOCT!
- OBJIAZETh BEKTOPHBIM METOJAOM JUIA pELIICHHS 3a1a4d HAa BBIUHMCICHUSA U
JOKa3aTeIIbCTBA;
- NpUOOPECTH OMBIT BBHIMOJIHEHHUS MPOEKTOB HAa TEMYy «IPUMEHEHHE BEKTOPHOTO
METO/Ia IIPU PEIICHUU 3a/1a4 Ha BBIYMCIICHUS U I0KA3aTeIIbCTBAY.
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5. Conepxanue y4e0HOro nmpeamMera
APUDOMETHUKA

HarypaJjabHble yuciaa

Harypanbusiii psg. Jlecstuunas cuctema cuucnenus. [[1o3unoHHbIE CUCTEMBI
cuMciieHHd.| Apudmerndeckue NEHCTBUA C HaTypajdbHbIMM uHciiamd. CBOMCTBa
apu(PpMETHIECKUX JTCUCTBUH.

[TonsTHe O cTeneHu ¢ HATypaJIbHBIM MokazaresieM. KBaapar u ky0 yucna.

HucnoBbie BBIPAKEHUS, 3HAUEHHUE YHUCIOBOTO BbIpakeHus. [lopsaok nencTBuil
B UHCJIOBBIX BBIPAXKEHUSIX, UCIIOJIH30BAHUE CKOOOK.

Pelienre TekCTOBBIX 3a7a4 apu(METUUECKUM CTIOCOOOM.

Henutenu u kpatHele. Hanbonpmmii o0t Aenurens; HauMeHbIIee ooIee
kpatHoe. CBolicTBa nenumoctu. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. [dpyrue
MpU3HAKU JenuMocTu (Hampumep, Ha 4, Ha 25).] IIpocThle W cocCTaBHBIE YHCTA.
PaznoxkeHue HaTypaldbHOTO 4YHCIIa Ha MPOCTbIE MHOXKHUTEIU. [AJTOPUTMBI
Haxoxaenuss HOK u HO/I.] [leneHue ¢ oCTaTKOM.

JApodu

OObikHOBEHHBIE ~ ApoOu. OcHOBHOEe  cBOMlcTBO  ApoOou. CpaBHeHHE
O0OBIKHOBEHHBIX APOOEH.

Apudmernyeckre 1elcTBUS ¢ 0OBIKHOBEHHBIMHU JIpo0OsaMu. Haxoxnenne yactu
OT LIEJIOTO M LIEJIOTO 10 €T0 YaCTH.

Hecsatuunbie napodu. CpaBHEHUE NECATHYHBIX ApoOeil. Apudmernyeckue
JNEUCTBUSL C JECITUYHBIMH ApoOsmu. IIpeacrtaBineHue necsITUYHOW ApoOU B BUJIE
0OBIKHOBEHHOM JIpOOU U OOBIKHOBEHHOM B BUJIC JECITUIHOM.

OtHoumenue. [Iponopiusi; OCHOBHOE CBOKWCTBO MPOIOPIUH.

IIpouentel. HaxoxaeHue NpOLEHTOB OT BEJIWYMHBI M BEIWYMHBI 110 €€
MIPOIIEHTaM; BBIPAKEHUE OTHOLLICHHS B MIPOIICHTAX.

Pemenre TekcTOBBIX 3a7a4 apu(hMETUUECKUM CTIOCOOOM

PanuonajabHbIe UHCIa

[TomoxuTeNnbHBIE U OTPULIATENBHBIE YUCIIA, MOYJIb YUCTIA.

N300paxkeHre uucen TOYKAMU KOOPAMHATHOM MPSIMOM; TeOMeTpUYecKast
WHTEPIPETALNS MOIYJIS YUCTA.

MHOXKECTBO WENbIX YuCell. MHOXECTBO palMoHaJIbHBIX uuced. CpaBHEHHE

pallMOHAJIBHBIX 4ucell. ApudmeTudeckue JeUCTBUS C PpPalMOHAIbHBIMHU

yucinamu. CBOMCTBA apu(pMETUUECKUX ACUCTBUI

N3mepennsi, npudJInKeHnsi, OeHKU. 3aBUCHMOCTH MEXKAY BeJTHYMHAMM

[TpubnmkeHHOE 3HAYEHWE BEIIMYWHBI, OKPYIJICHHE HATypaJdbHBIX YHUCENT H
JECATUYHBIX Apooeit. [Ipukuaka u oleHKa pe3yIbTaTOB BHIYMCICHHM.

[Ipumepsl 3aBUCUMOCTEN MEXIy BEIIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE;
MPOU3BOAUTEIIBHOCTh, BpeMs, paboTa; IeHa, KOJIMYECTBO, CTOMMOCTh H JIp.
[IpencraBienue 3aBUCUMOCTEN B BUAE (HOpPMYII.

Pemenne TekCTOBBIX 33729 apu(METUUECKUM CTIOCOOOM.

JJIeMeHThI aJIredpbl

Ucnonbs3zoBanne OykB 1 0003HAUY€HUsS] YMCEN, JJig 3alUCH  CBOMCTB
apu(pMETUIECKUX JCHCTBUI.



BbykBenHble BeipakeHus. Ynca0BOe 3HaUCHUE OYKBEHHOTO BBIPAXKEHUSI.

YpaBHeHUE, KOpeHb ypaBHEHHMs. HaxoxkJeHue HEU3BECTHBIX KOMIIOHEHTOB
apu(METHICCKUX JCHCTBUI.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. IlocTpoeHne TOUKM TIO €€
KOOpAWHATaM, OIPEACIICHUE KOOPANHAT TOUKHU Ha MJIOCKOCTH

OnucarenbHas craTucTuka. BepositHocTs. KomMOuHaTopuka

[IpeacraBnenure naHHBIX B BUAe Tabnul, quarpamm. [loHsTue o ciydaitHoM
coObITuU. JIOCTOBEpHOE U HEBO3MOXKHOE COOBITUSI. CpaBHEHHE IIIAHCOB.

Pemenne KOMOMHATOPHBIX 337a4 METOJAOM ITepedopa BapUaHTOB.

Harasinnas reomerpust

Harnsanaele npencraBieHus O F€OMETPUYECKHX (Urypax: mpsmas, OTPe3OK,
Jyd, YroJi, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. B3anmHoe pacnoioxxeHue
JBYX MPSIMBIX, IBYX OKPY>KHOCTEH.

MHOroyroinbHuUK,  HPaBWIbHBIA  MHOTOYTOJIbBHUK.  YeThIpEXYyroJibHUK,
MPSIMOYTOJIbHUK, KBaApaT. Bunsr TPEYTOJIbHUKOB: OCTPOYTOJIBHBIH,
MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUIA.

N300paxeHne reoMeTpUuecKUX (UIyp Ha HEJIMHOBaHHOW Oymare ¢
UCIIOJIb30BaHUEM LUPKYJS, JIMHEUKH, YroibHUKa, TpaHcroptupa. [[locTpoenus Ha
KJIeTyaToi Oymare. |

JlnuHa otpeska, nomaHou. Ilepumerp MHOrOyrojibHUKa. ENQUHULBI U3MEpEHUs
InHbL. M3MepeHne IMHBI OTpe3Ka, MOCTPOCHHE OTpe3Ka 3aJaHHOM JJIMHBI C TO-
MOIILbIO TMHEHKH.

Buapr yrioB: ocTpslil, MpsIMOM, TyNoW, pa3BepHYThIA. ['pagycHas mepa yria.
N3mepeHne © TMOCTPOEHUE YIJOB 3aJaHHOM TPagyCHOM MEPBl C IOMOIIBIO
TpaHCIIOPTHPA.

[lonsiTne mnomwaan QUrypsl; €IWHULBI H3MepeHus iowaan. Ilmomane
NpsMOYTOJIbHUKA, KBajapara. PaBHoBenuwkue Qurypsl. [PaBHOcocTaBieHHBIC
¢burypsi. |

[Pa3pe3anue u cocraBieHue reomerpuueckux guryp. [loctpoeHue napkeros,
OpPHAMEHTOB, Y30POB. ]

[Pemienne 3amay Ha HaXOXKIECHUE PABHOBEJIHMKHX M PaBHOCOCTABJIEHHBIX
duryp.]

Harmsinaple  mpenctaBieHuss O — NPOCTPAHCTBEHHBIX — ¢urypax  (kyoO,
napasuiesienunes], npusMa, nupamuaa, map, cgepa, konyc, nuiausap). M3odopaxkenue
MpoCTpaHCTBEHHbIX ¢uryp. Ilpumepsr cedenuii. MuororpanHuku. [Ipumepsr
pa3BEpTOK MHOTOTPAHHMKOB, UWJIMHApPAa MW KoHyca. [Co3maHue MoJelnen
MPOCTPAHCTBEHHBIX PUTYp (U3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U Jp.). |

[Tonsatue  ob6bema;  eguHunbl  oObeMa. OO0BEM  IPSIMOYTOJILHOIO
napajjiesnenunena, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpanbHas, oceBast U 3epKajibHasi CAMMETPHUH.
N3o00pakeHre CAMMETPUYHBIX (DUTYD.

AJITEBPA

JleicTBUTEIbHBIE YHCJIA
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PacmnpeHHe MHOJKCCTBA HATYpPAJbHBIX YHCCIT JO MHOXCCTBA IMCIIbIX,
MHOJKCCTBA LCJIbIX YHUCCII 10 MHOXCCTBA PAlIMOHAJIBHBIX. PaHI/IOHaJ'IBHOC YHCJIO0 KaK
OTHOILICHUC %, rac m - OcCjioC 4UcCjio, n - HATYPaJIbHOC.

CreneHb ¢ LETbIM MOKa3aTEIEM.

KBagpartueiii kopens u3 uucina. Kopenb tperbeid crenenu. [[lonsTne o kopHe
N-i cTemeHW W3 4ucia.] 3amuch KOpPHEW € TOMOIIbI0 CTENEHH C JPOOHBIM
MOKa3aTEeJIEM.

[TousTHie 00 WppanuOHATBHOM YHCIe. MppalMoHAIBHOCTh YHCIa 2 U
HECOM3MEPUMOCTh CTOPOHBI M JUAroHalu KBajapaTa. [lecaThyHble NPUOIMKEHUS
uppanoHanbHbIX uncen. [[loctpoeHne Ha KOOPAMHATHOW MPSIMOM  TOYEK,
COOTBETCTBYIOIINX UPPALUOHAIBHBIM YMCIIaM BUAA, TJIE€ /1 - HATYPAJIbHOE YHCIIO. |

MHOX€eCTBO JIEUCTBUTEIBHBIX YHCEI;, NPEICTABICHUE NEUCTBUTEIBHBIX YNCEI
OCCKOHEYHBIMU JECATUYHBIMHU Jpo0simu. CpaBHEHUE JEHCTBUTEIBHBIX YHUCEN.
[[lepunomuyveckne u HeNMEPUOAUICCKHE NECATHYHBIC MpoOu.] B3anMHO 0HO3HAYHOE
COOTBETCTBHE MEXAY JEUCTBUTEIbHBIMU YHCIAMH U TOYKAMU KOOPAWMHATHOM MIpsi-
MOM. UucCIIoBbIE MPOMEKYTKHU: UHTEPBAII, OTPE3OK, JTYY.

HN3mepenusi, npudJInKeHNs1, OUECHKHU

[TpubnnxxenHoe 3HAYEHUE BEJIMYUHBI; TOYHOCTh NPHUOIMKCHUS.
[AOCoIIIOTHAs M OTHOCUTENIbHASI MOTPEIIHOCTH NpuOamxkeHus.| PazmMepsl 00bEKTOB
OKpY’Karolero mMupa (OT 3JIEMEHTapHBIX 4YacTull OO0 BcelleHHOM), MIUTENbHOCTh
IIPOLIECCOB B OKPYKAKOLIEM MUDE.

[Ipukunka u orneHka pe3ynbTaToB BhuMciaeHUN. CriocoObl 3amucu 3HAYCHHM
BEJIMYMH, B TOM YHUCJIE C BBIJICTICHHEM MHOXKUTENS - cTeneru 10 B 3amucu yncia

BBenenue B anreopy

bykBeHHbIe BhIpaKEHUS (BBIPAXKEHUSI C MEPEMEHHBIMH). UHCIOBOE 3HAUYCHHE
OYKBEHHOTO BbIpakeHus. JlomycTuMble 3HadeHUs TmepeMeHHbIX. [lojcTaHoBKa
BBIPAXXEHUI BMECTO NIEPEMEHHBIX.

[IpeoOpazoBanrie ~ OYKBEHHBIX  BBIPAXKEHHWW  HAa  OCHOBE  CBOICTB
apupMeTnyecKux aAercTBuil. PaBeHCTBO OYKBEHHBIX BbIpakeHH. T0XIeCTBO.

MHoro4jieHbl

Crenenb ¢ HaTypaJdbHBIM IIOKa3aTeJeM W ee cBoicTBa. OJQHOUYNIEHBI U
MHorowienbl. CrteneHb MHorowjeHa. CloxeHue, BBIYUTAHUE, YMHOXXECHHE
MHOTO4WIEHOB. DOpPMYJIbI COKPAIIEHHOTO YMHOKEHHS: KBaJApaT CyMMBblI M KBaJpaT
pasHoctu. [Ky0 cymmer u ky0 pasHoctu.] @opmyna pasHOCTH KBaAPaTOB.
[Dopmynbl cymmBI KyOOB U pazHocTH Ky0oB.| IIpeoOpa3oBanue 11€70T0 BhIpaKCHUS
B MHOTOYJIEH.

Paznoxenne MHOTOWICHA HA MHOXKUTEJIN: BEIHECEHHE OOIIEro MHOXKHUTENS 3a
CKOOKM, TpYyNIUpOBKa, TMpUMEHEHHEe (OpMYT COKPAIICHHOTO  YMHOXKCHHS.
MHorousnensl ¢ ogHou nepemeHHou. Kopenp MHorowiena. KsagpaTHbeilii TpexuieH,
Pa3JIOkKEHNUE KBA/IPATHOIO TPEXWICHA HA MHOKUTEIH.

AsreOpandeckue apoou

Anrebpandeckas JapoOb. (OCHOBHOE CBOMCTBO aiure0pandeckond JIpoOu.
Cokpamenue  apob6eit.  CnoxxeHue,  BbIYMTAHWE,  YMHOXKEHUE,  JCJICHHE
anreOpanyeckux apooei.

Crenenp ¢ LebIM ITOKA3aTeIeM U €€ CBOMCTBA.
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PanmonansHbie BeIpaXKEeHUS M UX MpeoOpa3zoBaHus. JJokazaTenbCTBO TOKIECTB.

KBaapaTHbie KOpHH

[lonsiTe KBaZpaTHOrO KOpPHS, apUPMETHUYECKOTO KBaJPaTHOTO KOpPHS.
Ypasuenue Buga x> = a. CBoiicTBa apu)METHIECKUX KBAAPATHBIX KOPHEIl: KOPEHb
u3 IIPOU3BEICHUS, 4acTHOTO, CTEIICHHU. Toxnectso BUJIA
(Va)’ = a,rae a = 0,Va? = |al. [IpuMeHenne CBOMCTB apuMETHICCKHX KBaIPATHBIX
KOpHEHN K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUIN U K BBIYACICHUSIM.

YpaBHeHus ¢ OJHOM NepeMeHHOoI

VYpaBHeHue ¢ onHON nepemeHHOW. KopeHb ypaBHeHHs. CBOICTBA YHMCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHHUI.

JIuneitnoe ypaBHeHue. [MccnenoBanue nMHENMHOro ypaBHeHHMs.| Pemienue
YPAaBHEHUM, CBOAALIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Henosnbele KBagparHbele ypaBHeHusa. Dopmyiia
KOpPHENM KBaJpaTHOro ypasHeHus. Teopema Buera. Peuienue ypaBHEHUM,
CBOAAIIMXCA K KBaapaTHbIM. buxBanpatHele ypaBHeHHMs. [IpuMepsl pelieHus
YPaBHEHUU TPETHEN U YETBEPTOU CTEIIEHU C UCIOJIB30BAHUEM METOLOB PA3JI0KECHUSA
Ha MHO>XMTEJIU [3aMEHBI IEPEMEHHON |.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

PerieHne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM Crocooom

Cucrembl ypaBHeHUM

YpaBHeHHE C JByMs IEepeMEeHHBIMHU. JIMHEWHOE ypaBHEHME C JBYyMs
nepeMeHHbIMU. [ [pyumepsl permennst ypaBHEHUH B LIENBIX YU CIIAX.

CucremMa ypaBHEHHMH C JBYMs IIE€PEMEHHBIMU. PaBHOCUIIBHOCTH CHCTEM.
CucremMa JByX JIMHEMHBIX YPAaBHEHMM C JBYMS IIEPEMEHHBIMH; PpEIICHHE
IIOJICTAHOBKOM M CJOXKEHHEM. PerieHne cucrem AByX ypaBHEHUH, OOHO U3 KOTOPBIX
JIMHENHOE, a APYroe - BTOPOM CTeneHH. [Ipumepsl pemieHus CUCTEM HEJIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crocooom.

JlekapToBbl KOOpAMHATHI Ha IMJIockocTu. ['paduueckas wuHTEepnperanus
YPaBHEHMUS C ABYMs IIEPEMEHHBIMU.

I'padux nuHEHHOrO ypaBHEHHMs C JABYMS TE€PEMEHHBIMH. YTJIOBOM
Ko3hPUIIMEeHT  mpsMOM;  yCclOBME  MapajuIeIbHOCTH  HpsMBIX. [ YcioBue
MEPIIEHINKYJIAPHOCTH MPSAMBIX. |

I'paduxu mnpocTeiimx HeIMHEWHBIX YypaBHEeHMH (mapabona, rumnepoona,
OKPYXHOCTB).

['paduueckas uaTEpHpETALIM CUCTEMbBl YPABHEHHUM C IBYMS ITEPEMEHHBIMHU.

HepaBencrBa

HucnmoBble HEPABEHCTBA U UX CBOKCTBA

HepaBencTBo ¢ onHOM nepeMeHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHBIE
HEpaBEHCTBA ¢ OJHOM nepemeHHol. KBaapaTHeie HepaBeHCTBa. [[Ipumeps! perieHus
ApOOHO-pallMOHANIBHBIX HEPABEHCTB. | CUCTEMBI HEPABEHCTB C OJTHOM NMEPEeMEHHOM.

3aBucMMOCTH MeXAY BeJUYNHAMHU

3aBUCUMOCTH MEXAy BelInuyMHaMd. lIpencraBieHue 3aBUCUMOCTEN MEXAY
BeJIMUYMHAMU B Buje popmyin. Beruucienus no popmynam.

22



[IpsiMast mponopiOHATBHAS 3aBUCUMOCTh: 3afaHue Hopmyon, Kodh UIHeHT
IPONOPLMOHAIBHOCTH; CBOKCTBA. IIprMephl MpsAMO MPONOPLIUOHAIBHBIX 3aBUCUMO-
CTEH.

OOpaTHass  NpoONMOpLMOHANbHAS ~ 3aBUCHUMOCTB:  3adaHue  (OpMyJIoil,
KO3(pPUIUMEHT O0OpaTHOW MpPONOPLUOHAIBHOCTH; cBoWcTBa. IIpumeprl o00paTHO
IPONOPLMOHAIBHBIX 3aBUCUMOCTEN.

Pemenue 3amady Ha NPONOPUUMOHATIBHYIO U OOpaTHO MPONOPLHOHAIBHYIO
3aBUCHMOCTH.

YucsioBbie PYHKIUT

[Toustre ¢pynkuu. O6IaCTh ONPEEICHNS 1 MHOKECTBO 3HaUCHUIN (DYHKIUU.
Cnoco0bl  3amanus  ¢yHkuuu. ['padpuxk ¢dynkuuu. ColictBa (QyHKUHMH, HX
OTOOpakeHHE Ha rpaduke: Bo3pacTaHWEe W yObIBaHWE (DYHKIMHM, HYIU (YHKIIHH,
coxpaHeHue 3Haka. UTeHue 1 nocTpoeHue rpaukoB PyHKIUH.

[Tpumeps! rpaduKOB 3aBUCUMOCTEHN, OTPAKAIOLIUX PEATIbHBIE ITPOLIECCHI.

OyHKIMM, ONUCHIBAIOIIME MPSMYyH0O M OOpaTHO MPONOPLHOHAIbHbBIE
3aBHCHUMOCTH, UX TpaMKu U CBOMCTBA.

Jluneitnas GyHKIMS, €€ CBOMCTBA U rpaduK.

KBanpaTtuunas ¢pyHkuus, ee rpaduk 1 CBONCTBA.

CreneHHble (YyHKIMM C HATypaJbHBIMU MOKa3aTeNsAMU 2 U 3, UX rpapuku U
cBoiicTBa. ['paduxu byHkumii Yy=+/x,y = iz, v = |x|.

[[TapannenbHbIil TIepeHOC TpadUKOB BIOJAb OCEH KOOpPJAWHAT, CUMMETPUS
OTHOCHUTEJIBHO OCEN KOOPJIMHAT. |

YucsioBbIe MOCIAEA0BATEIBHOCTH. Apu(pMeTHUeCKass M reoMeTpu4yecKasi
Nporpeccuu

[loHATHE 4YMCIOBOM TMOCIENOBATEIBbHOCTU. 3aJaHHME IMOCIEN0BATEIBHOCTH
peKkyppeHTHOH (opmysoil u popmyiioit N-ro uneHa. [Yucna Gubonauywy. |

Apudmernueckas U reoMmerpuueckas mnporpeccur. Popmyiasl N-ro dieHa
apu(PpMETUYECKON U TEOMETPUUYECKOW MPOTPECCUi, CyMMbI TEPBBIX 7 UJICHOB.
N3o00pakeHrne 4wieHOB apu(pMETUYECKON M TE€OMETPUYECKON MPOTpeccuil TOYKAMHU
KOOPJIMHATHOM TIJIOCKOCTH. JIMHEWHBI M AKCHOHEHUMaNbHbIA pocT. CIloXKHbIE
IIPOLICHTHI.

OnucaresbHasi CTATHCTHKA

[IpencraBieHure AaHHBIX B BHJE Tabmui, nuarpamm, rpaduxos. CaydaitHas
M3MEHUYMBOCTh. (CTAaTUCTUYECKHE XapaKTepUCTUKM Habopa [aHHBIX: CpeaHee
apupMeTnyecKoe, MeauaHa, HauOoJiblllee W HauMEHbIIee 3HAYeHUs, pa3zMax.
[IpeacraBnenusi 0 BHIOOPOUHOM UCCIIEAOBAHUH.

Cuyyaiinbie COOBITHA M BEPOATHOCTD

[lonsiTue O ciy4ailHOM ONbITE€ M CIy4alHOM COOBITHH. OJEMEHTapHbIC
cobpiTusa. Yacrora ciayyailHoro coObITusl. CTaTUCTMUECKHUH MOAXOJ K IOHSATHIO
BeposiTHOcTH. [HecoBmecTHbie coObiTus. DopMmyna CIOXKEHHS BEPOSATHOCTEH. |
BeposiTHOCTH  TPOTUBOMOJNOXKHBIX ~ COObITHI. JlOCTOBEpHBIE U  HEBO3MOXKHBIC
coObITUsA. PaBHOBO3MOXKHOCTH cOObITHI. Kitaccuueckoe onpeneneHnue BepoOsITHOCTH.

JIeMeHTbl KOMOMHATOPUKHU

Pemenne xomOumHATOpHBIX 3amau nepebopoM BapuanToB. KomOGuHaTtopHOE
npaBuiIo yMHOKeHUs. [lepectanoBKky U akTopuan
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MHuokecTBa. DJIeMEHThI JIOTUKH
MHO0XeCTBO,
AJIEMEHTOB,  XapaKTE€PUCTUUYECKUM

AIIEMEHT MHOXKECTBA.
CBOMCTBOM.

BaﬂaHI/IC MHOXCCTB IICPCUNUCIICHUCM
CTaHI[apTHBIe 0003HaUCHUS

YHUCJIOBBIX MHOKCCTB. HYCTOC MHOXXECTBO M €ro 00O3HaucCHUE. HOI[MHO)K@CTBO.

O6’bC,ZII/IH€HI/I€ U IICPCCCUYCHUC MHOKCCTB,

Pa3sHOCTb MHOKCCTB.

HJIJII-OCTpaHI/IH OTHOIIICHUM MCXKAY MHOXCCTBAMH C IIOMOIIBIO AdUAr'paMM

Diinepa - Benna.

IIonsatue o PaBHOCHUIIBHOCTH, CJIICIOBAHUMU, yr[OTpe6J'ICHI/IC JJOTHYCCKHUX CBA30K

€CJIn TO

B TOM M TOJIbKO B TOM CJIy4ae, U, UiH.

TemaTHueckoe NVIAHUPOBAHUE
C ompeaeJieHHeM OCHOBHBIX BU/I0B Y4eOHOM 1eATeJIbHOCTH

(5 yacos

B HeJleJI10)

MATEMATUKA
5-6 ki1acchl

OcHoBHoOE€ CoACpKaHUuE 10 TeEMaM

XapakTepucTMKa OCHOBHBIX BH/I0B
NeSITeJIbHOCTH Y4YeHHKa (HAa YpOBHe
Y4eOHBIX JeiiCTBHIl)

HarypajbHble unciia

Harypaneupii  psan.  [decarnunas
cucreMa cuucieHud. [[lo3unmonHbie
CUCTEMBbI CUMCIIeHUd.| ApudmeTnuecKkue
NEUCTBUS C HATypaJbHBIMA YHUCJIAMHU.
CaoiicTBa apuPMETHIECKUX JICHCTBUM.

[loHsaTHE O CTENMEHM C HATypaJIbHBIM
nokasareneM. Kpaapar uucia.

UucnoBble BBIPAKEHUS, 3HAUYCHUE
YHCJIOBOI'O BBIPAKCHUA. [Topsanox
JEUCTBUA B YHCJIOBBIX BBIPAXKCHUSX,
HCIIOJIb30BaHHUE CKOOOK.

Penienue TEKCTOBBIX
apu(pMETUYECKUM CITIOCOOOM.

3a1a4

Henurenu u kparabie. Hanbonbmii
o0IMI JenuTeNnb, HauMEHBIIIEE OOIee

KpaTHoe. CsoiicTBa JIEIMMOCTH.
[Tpuznaku nenumoctu Ha 2, 3, 5, 9, 10.
IIpocTeie " COCTaBHBIC YyHpca.
PaznoxxeHue HaTypaJibHOTO 4YHCJIA Ha
IpoCThie  MHOXHTENH. JlemeHue  C
OCTaTKOM.

OnuceIBaATH CBOMCTBa
HATYpaJIbHOTO Psa.
Yurarth " 3aNUCLIBATH

HaTypaJbHbIE 4YHCIA,
YHOPSIAOYNBATh UX.

CpaBHUBaATb U

BbInoJgHATH BBIYMCIICHUS c
HAaTypaJIbHBIMU YHUCJIaMU; BBIYHUCJIATH
3HAYEHUS CTCTICHEU.

DopMyJHPOBATH CBOWCTBA
apu(hMETHICCKUX JICUCTBUA,
3alUChIBATHL UX C TIOMOIbIO OYKB,
npeo0dpa3oBbIBaTb Ha MX OCHOBE

YHUCJIOBLIC BBIPAKCHUS.

AHAJIU3UPOBATL U OCMBICIUBATH
TEKCT  3aJaud, nepe@opMyInpoBaTh
yCIIOBHE,  M3BJIEKaTh  HEOOXOIUMYIO
uH(popMaIuo, MOAEJIUMPOBATH YCIOBUE
C TOMOUIBIO CXEM, PUCYHKOB, pEalbHBIX
NPEAMETOB;,  CTPOMTH  JIOTHYECKYIO
LEMOYKY  PACCYXIEHUH; KPUTHUYECKU
OlIEHMBATh MOJIyYeHHBIN OTBET,
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OCYLIECTBJIATH CaMOKOHTPOJIb,
OpoBepsii  OTBET HA  COOTBETCTBUE
YCIIOBHIO.

DopmyMpoOBaTh onpeaeaeHus

ACIIUTCII MW KPAaTHOIro, IIPOCTOTO0 H
COCTaBHOI'O YHUCCII, CBOMCTBA U IMPpU3HAKH
JCINMOCTH.

Joka3piBaTh U ONPOBEpPratb C
MTOMOII[BI0O KOHTPIIPUMEPOB YTBEPKICHUS
0 JIETUMOCTH YHCell.
Knaccupuunponarn HaTypaJbHbIC
yucia (YeTHbIE M HeUETHBIE, IT0 OCTaTKaM
OT JeJICHUs HA 3 U T. 11.).

HUccnenoBarnb MIPOCTEUIIINE
YUCJIOBBIE 3aKOHOMEPHOCTH, MPOBOIAUTDH
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C

UCIIOJIb30BAaHUEM KaJIbKYJISITOPA,
KOMITBIOTEPA)
Jpodu
OObikHOBEHHBIE J1poOu. (OCHOBHOE MopeaupoBatb B TpauUecKoil,
CBOMCTBO Ipoowu. CpaBHeHHE | IpeIMETHON (popMe MOHSATHUS U CBOMCTBA,
O0OBIKHOBEHHBIX JAPOOEH. CBSI3aHHBIC C TOHATHEM OOBIKHOBEHHOM
. JpoOH.
Apudmerndeckue — JIEUCTBHS €

OOBIKHOBEHHBIMU JIpo0siMu. Haxoxnenue
YacTH OT I[€JI0T0 U LIEJIOTO MO €ro YacTH.

Hecsatuunbie  apoou. CpaBHeHue
JNECATUYHBIX ApoOel. Apudmernyeckue
JNEUCTBUS C JICCATUYHBIMU  JIPOOSMU.
[IpencraBieane JeCATHYHOM ApoOH B
BUJIC OOBIKHOBEHHOU Ipoou u
OOBIKHOBEHHOH B BUAE JECITUIHOM.

OtHowenue. [Iponopuusi; OCHOBHOE
CBOWCTBO MPOIOPLHH.

[Ipouentsl. HaxoxaeHue mpoLeHToB
OT BCJIWYMHBI MW BEIWYUHBI 10 €¢
MPOLCHTaM; BBIPAKEHUE OTHOUIIEHUS B
MPOLICHTAX.

Pemenue TCKCTOBBIX 3aJa4d

®opMyJHpOBaTh, 3aNMHCLIBATHL C
MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
npoOu, TIpaBuiIa ACHCTBHI ¢ OOBIKHOBCH-
HBIMH JIPOOSIMHU.

IIpeodpa3oBbIBaTh OOBIKHOBECHHBIC
Ipo0Hu, CpaBHMBATL U YIOPSIOYMBATH
1X. BbIMOJHATH BEIYUCICHUS C OOBIKHO-
BEHHBIMU JIPOOSMHU.

YuTaTh 1 3aNMHCHIBATH JICCATUYHBIC
Jpoowu. IIpeacraBasTh
OOBIKHOBEHHBIE Ipodu B BUE
JNECATHUYHBIX ApoOeld W JeCATUYHBIE B
BUJIC OOBIKHOBCHHBIX; HAXOAUThH
JECSATUIHBIC TIPUOIIVDKESHUS
OOBIKHOBEHHBIX JIPOOEH.

CpaBHUBaTHL ¥ YNOPS/I0YMBATH
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apu(pMETUIECKUM CIIOCOOOM

JIECSITUYHEBIE Tpo0Hu. BuInmoJHATH
BBIYUCJICHUS C ICCSITUIHBIMHU APOOSIMH.

HUcnoab3oBarb DKBUBAJICHTHBIC
MPEACTABICHUS APOOHBIX YHCEN MPU UX
CPaBHEHUH, IIPU BBIYUCIICHUAX.

BbINOJHATH NMPUKHUAKY U OLIEHKY B
X0J1€ BEIYUCIIEHUN.

OO0bSICHATb, YTO TAaKOE€ IPOLECHT.
IIpeacraBasitb  NOpPOLEHTHI B BUJE
JpoOeit u 1podu B BUJIE MPOIIEHTOB.

OcyuiecTBJIATH TIOMCK
unpopmanmu (B8 CMHU), coaepxanieit
JIaHHbIC, BBIPAXXEHHbIE B MPOLIECHTAX,
UHTEPIIPETUPOBATH UX.

IlpuBoaurth IIPUMEPBI
UCIOJB30BaHUS OTHOILIEHUH Ha
MPaKTHUKE.

Pemarp, 3amaun Ha TPOLEHTHI H
npobu (B TOM YHCIIE 3a7a4l U3 pealbHON
MPAKTUKU, UCTIONB3Ys TTPU HEOOXO0IUMOC-
TH  KaIbKYJIATOD); HCII0/Ib30BATh
TIOHSATUSI OMHOUIEHUsT U NPONnopyuu Tpu
pelieHuu 3aaad.

AHAJIM3UPOBATL U OCMBICINBATH
TEKCT 3ajaud, mnepeGopMyJIMpoOBaTh
yCIIOBHE, M3BJIEKATh HEOOXOJAUMYIO HH-
(dopMaiuo, MOAEJIHPOBATH YCIOBUE C
MOMOILIBIO CXEM, PHUCYHKOB, pEalbHbBIX
MPEJAMETOB; CTPOMTb JIOTUYECKYIO Iie-
IIOYKY  pacCyKJICHUN; KPUTUYECKH
OLICHHBATH IIOJTyYEHHBIN OTBET,
OCYLIECTBJIATH CaMOKOHTPOJIb,
poBeEpssi OTBET HAa  COOTBETCTBUE
YCIIOBHIO.

IIpoBoaurts HECJI0XKHbIC
HCCIeIOBaHMS, CBSI3aHHBIE co
CBOMCTBaMHU JIPOOHBIX YHCEI, ONUPAACH
Ha YHCJIOBBIE OHKCIEPUMEHTHI (B TOM
YUCJIE C UCMOJb30BAHUEM KaJIbKYJATOPA,
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KOMITBIOTEPA)

PaIII/IOHaJIbHLIe qucJja

[TonoxxutenbHbIE M OTpUIATCIBbHBIC
quciia, MOAYJIb YucJia.

N3o0paxkeHnre  yucen  TOYKAMU
KOOPAMHATHOM NPSAMOM; reOMETpUYecKas
MHTEpHpETALNs MOIYJIS YUCIa.

MHoxecTBO LEJIBIX quced.
MHOXECTBO  PAallMOHAIBHBIX  YHCEIL
CpaBHEHHME  pPALMOHAIBHBIX  YHCEI.
Apudmernueckue NEUCTBUSA c

panrOHaJIbHBIMHA YU CJIIAMH.

N3mepenusi, NpuOIMKEHUS, OLEHKU.
3aBUCUMOCTH MEXKIy BEIUYNHAMHU

[Tpubnuxennoe 3HAYCHUE
BEJIMYMHBI, OKPYIJIEHHE HaTypaJIbHBIX
YHUCEN U JECATUIHBIX APOOECH.

[Ipumepbl  3aBUCUMOCTEM  MEXIY
BEJIMYMHAMMU: CKOpOCTb, BpeMsH,
pacCTOsIHUE; MIPOU3BOAUTEIIBHOCTb,
BpeMs, paboTa; TIieHa, KOJHMYECTBO,
CTOMMOCTH U JIp.

Pemenne TEKCTOBBIX 3aj1a4

apu(pMETUIECKUM CITIOCOOOM

IIpuBoaurth [IPUMEPBI
UCIIOJIb30BAaHUSI B OKPYXKAIOIIEM MHpPE
MOJIOKUTENBHBIX M OTPULATEIbHBIX
yucen (TeMIeparypa, BBIMIPBII —

MIPOUTPHIIII, BHIIIIC - HUKE YPOBHS MOPS
T. IL.).

HN300paxkarb TMOJOXKUTEIBHBIE U
OTPULATENIBHBIE PAlMOHAIBHBIE YHUCTIA
TOYKaMHU Ha KOOPJIMHATHOM MPSIMOU.

Xapakrepu3oBaThb
LEJTBIX YHCell,
pallMOHAJIbHBIX YHCE.

MHOXECTBO
MHOZKECTBO

@®opMyIMpPOBaTh U 3aNMCHIBATH C
MOMOIIBI0 OYKB CBOWCTBA JEUCTBUN C
palMOHAIBHBIMU YHCIIaMH, NPUMEHATH
UX 1 1peoOpa3oBaHUS — UYMCIOBBIX
BBIPAKEHUN.

CpaBHuUBaTHL U YHNOPHAJAOYUBATH
palMOHAJIBHBIE  YHUCJa,  BBINOJHATH
BBIYMCJIEHUS C PALMOHAIIBHBIMH YHCIIAMH

N3mepennsi, npudJInKeHnsi, OeHKU. 3aBUCHMOCTH MEXKAY BeJIHIMHAMM

[TpubmmxenHoe 3HAYCHHE
BEJIMYMHBI, OKPYIJIEHHE HATypPAJIbHBIX
quceNn U JecATUYHBIX Apooeit. [Ipukuaka
Y OLICHKA PE3yJIbTATOB BEIYMCIICHUMN.

IIpumepbl  3aBUCUMOCTEH  MEXIY
BEJIMYNHAMU: CKOPOCTb, BpeMs,
pacCTosIHUE, IIPOU3BOIUTEIILHOCTb,
Bpems, pa0oTa; LEHa, KOJUYECTBO,
croumocte u  nap. IlpencraBnenue

3aBHCHUMOCTEH B BUIE (HOPMYIL.

Bripaxkatn OJTHH € TUHHUIIBI
M3MEpPEHUsI  BEJIIMYMHBI B JPYTHUX
eauHuIax (MeTpsl B  KHJIOMETpax,

MUHYTHI B 4acax " T. I1.).

Oxkpyrasitb HaTypajbHBIC 4YHCIIAa U
JICCATUYHBIC Tpo0Hu. BuInoiHATH
MPUKHUJIKY U OLIEHKY B XOJI€ BBIYMCIICHUH.

MopaenupoBarhb HECJIOKHBIC
3aBUCUMOCTH C TMOMOUIbIO  (GopMyT;
BBINOJHATH BHIYUCIICHUS IO (popMyIiaM.
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Pemienue TEKCTOBBIX
apu(HMETHIECKUM CTIOCOOOM.

3aja4

Hcnoan3oBatb 3HAHUS 0
3aBUCUMOCTSIX  MEXAY  BeIUYMHAMU
(ckopocTh, BpeMs, paccTosHHe;, padoTa,
MPOU3BOJAUTEIILHOCTD, BpEMsI U T. I1.) NPHU
pelieHuu TEKCTOBBIX 3azay;
OCMBICJIMBATh TEKCT 33/1a4H, U3BJIEKATH
HEOOXOUMYI0 HH(pOPMAIUIO, CTPOMTh
JIOTUYECKYIO LEMOYKY PaCCYKICHUM;
KPUTHUYECKH OLEHMBATH IMOJYYEHHBIN
OTBET.

DJIeMEHTBI aJreopsol

Hcnonb3oBanue OyKB TUTSt
0003HAYEHUs YnCe, AJIA 3allUCU CBOWCTB
apu(pMEeTUIECKUX JCHCTBUI.

bykBeHHbIE BhIpakeHus. YUwucioBoe
3HauYe€HHE OYKBEHHOTO BBHIPAKECHHUSI.

VYpaBHEeHUE, KOpEHb YpaBHEHHS.
Haxosienrne Hen3BeCTHBIX KOMITOHEHTOB
apu(PpMETUIECKUX JTCUCTBUM.

JlexapToBbl KOOPJIUHATHI Ha
mockoctu. Iloctpoenne Toukum 1o ee
KOOpJHMHATaM, OIIPEIEIICHUE KOOPAUHAT
TOYKH Ha IUIOCKOCTHU

YuraTh U 3aNMCHIBATH OYKBCHHbBIE
BBIDOKEHHS, COCTaBIATh  OYKBEHHBIE
BBIPQKEHHUSI 110 YCIIOBUSIM 3a7a4.

BbIuucJAT, YHCIOBOE 3HAYCHHE
OYKBEHHOTO BBIPOKEHUS MPU 3aJaHHBIX
3HAYCHUAX OYKB.

CocrTaBiasiTh YpaBHEHUS o
ycinoBusM 3aaad. Pemratb mnpocrerinne
YpPaBHEHHUsI Ha OCHOBE 3aBHCHUMOCTEU
MEXIy KOMIOHEHTaMH aprU(PMETUUECKUX
JNEUCTBUN.

Crpourts Ha KOOpJMHATHOM
IJIOCKOCTH TOYKM U (QUTYpPHI  TIO
3aJIaHHBIM KOOpJHUHATaM, OIpeaessiTh

KOOPpAWHATBI TOUYCK

OnucarenbHas craTuctuka. BepossitHocTs. KomMOuHaTopuka

[IpeacraBieHne JaHHBIX B BHJEC
Ta0JIHII, TUarPaMM.

[TonsiTue o ciay4ailHOM COOBITHH.
JlocToBEepHOE M HEBO3MOXKHOE COOBITHSI.
CpaBHEHUE 1IaHCOB.

Pemienne KOMOMHATOPHBIX 3ajay
METOJIOM Tepedopa BapHUaHTOB.

N3BaexkaTh nHGOPMALINIO U3 TAOJIHUITL
W JUarpamM, BBINOJHATH BBIYUCICHUS
no TaOJUYHBIM JaHHBIM, CPABHHMBATH
BEIIMYMHBI, HAXOAUTH HAUOOJIBIINE U
HAaWMEHBIIINE 3HAUYCHUS U JIP.

Boimosnsars co6op uHpOpManuu B
HECJIOKHBIX CIIy4asX, OPraHu30BbIBATh
uHboOpMaIMi0O B BUAE TaOIWIl U JuUa-
rpaMM, B TOM YHCI€ C TOMOIIbBIO
KOMITBIOTEPHBIX ITPOrPaMM.

IIpuBoauTh npUMEPHl CIyYalHBIX
COOBITHH, TOCTOBEPHBIX M HEBO3MOKHBIX
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coObIThii. CpaBHMBATh IIAHCHl HACTYII-
JIeHUs1 COOBITHH; CTPOMTH pPEUEBBIC
KOHCTPYKIIUU C UCITI0JIb30BaHUEM
CIIOBOCOYETAHUM  Oosnee  6eposmHo,
MANo8eposmHo U Jp.

Boimoanars nepedop BCEX
BO3MOXXHBIX BapHaHTOB IS IiepecyeTa
OOBEKTOB WJIN KOMOWHAIIMH, BBIAEJATH
KOMOHMHAIIMM, OTBEYAIOIIME 3aJaHHBIM
YCIIOBUSIM

Harasignas reomerpus

Harnsinnasie IpEeACTaBICHUS 0
reOMETpUYECKUX  Qurypax: mnpsimas,
OTPE30K, Iy, yTod, JoMaHas,
MHOTOYTOJIbHUK,  OKPYKHOCTb,  KpYT.

B3anmHoe pacnosioxkeHne NBYX MPSMBIX,
JIBYX OKPY’KHOCTEH.

MHOroyroJibHUK, IIPaBUJIbHBIN
MHOTOYTOJIbHUK. YeTbIpexyroJbHUK,
PAMOYTOJIbHUK, KBaApaT.

Bubl TPEYIOJIbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIM,
TYIIOYTOJIbHBIMN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHU.

N3o6paxenue r€OMETPUUYECKUX

buryp Ha HETMHOBaHHOW Oymare c
UCIIOJIb30BaHUEM  IIUPKYJs, JIUHEHKH,
yroyibHHUKa, Tpancnoptupa. [[loctpoenus
Ha KJeT4aTon Oymare. |

JnuHa otpeska, momanoi. [lepumerp
MHOTOyTOJIbHUKA. EQuHUIBI M3MepeHus
IUHBL.  3MepeHne [UIMHBI  OTpE3Ka,
MIOCTPOCHHUE OTPE3Ka 3aJaHHOW JJIMHBI C
MMOMOILBIO JINHENKH.

Buaer  yrmoB:  OCTpBIM, TIPSIMOM,
TynoH, pas3BepHyThIM. ['pamycHas mepa
yria. M3mepeHune u IOCTpoeHue YrioB
3aJJaHHOW TPAJlyCHOW MEPHI C MOMOIIBIO
TPaHCIIOPTHPA.

Pacno3naBath  Ha  dYeprexax,
PUCYHKAX, U MOJECIAX T'€OMETPUUYECKUE
burypsl, koHpuUryparuu ¢uryp (Tiockue
U npoctpaHcTBeHHbIe). I[lpuBOAMTH
MpUMEPHl  AHAJIOTOB  T'€OMETPUUYECKUX
buryp B OKpy>KaroiieMm MHUpE.

N300paxkatb r€OMETPUYECKUE
burypsl 1 uX KOHQUTYpAIIUU OT PYKH U C
MCIIOJIb30BaHUEM YEPTEKHBIX
WHCTPYMEHTOB. N3o0paxath

reoMeTpuueckue (GUTypbl Ha KJIETYaTON
Oymare.

N3mepsiTh C MMOMOIIBIO JIMHEUKUA U
CPaBHUBATh JUIMHBI OTPE3KOB. CTPOUTH
OTPE3KM 3aJaHHOW [JIMHBI C TTOMOILBIO
JUHEMKU U LUPKYJSA, YIJbl 3aJaHHOU
BEJIMYMHBI C TIOMOILBIO TPAHCIOPTHUPA.
Bbipaxkarts OJHU €IMHULIBI HU3MEPEHUS
IUIAH Yepe3 ApYyTue.

Bbipaxartsb OJHU
M3MEPEHUS YIIIOB UEPE3 APYTHUE.

CANHUIIBI

Bbruncasite miomaau KBaJapaToB U
MPSIMOYTOJILHUKOB, WCIIONB3YS (POPMYIIbI
IJIONIAM KBaJpara W NPSIMOYTOJIbHUKA.
Bbipaxkars OHM €IUHHIBI W3MEPECHUS
TJIOIIAIM Yepe3 APyrue.

HN3roraBauBaTh NpOCTPAHCTBEHHbIC
burypel U3 pa3BepTOK; pPaclO3HABATh
pa3BepTku KyOa, mapajuiesenurnena, Mu-

29




ITousatue ILUIOIAAN burypsr;
€TUHHUIIBI HU3MEpEeHUs IUTOIIAIH.
[Tmomaaer npsMOyTroabHUKa, KBaJpara.

Harngmasie
MPOCTPAHCTBEHHBIX
napasieaenune,

map,  cdepa,

NPENCTABICHUS O

durypax  (kyo0,
npu3Ma, MNHPAMHIA,
KOHYC,  ITWJIMHID).
N3o00paxenue IIPOCTPAHCTBEHHBIX
buryp. [Tpumepsl CCUCHUU.
MHuororpannuku. [Ipumepsl pa3BepTOk
MHOTOTPAHHHUKOB, LHWJIMHIpPAa M KOHYCA.
[Co3maHne MoAener NMpOCTPAaHCTBEHHBIX
¢uryp (u3  Oymarw, HPOBOJIOKH,
MJIACTUJIMHA U JIp.). |

[TonsiTe ob6beMa; eqUHUIBI O0OBEMA.
Oo6bem MPSIMOYTOJIBHOTO
napajuienenunena, Kyoa.

[Tonsarue o paBeHCTBE PUTyp.

paMubl, HUJIMHIpA 17} KOHYCa.
PaccmarpuBarh MNpoCTEUIIME CEUCHUSA
MPOCTPAHCTBEHHBIX (PUTYp, MOTydaeMble

myTeM IPEIMETHOTO 17001
KOMIIBIOTEPHOTO MOJICTIMPOBAHUS,
OTIPE/IETSATH UX BU/L.

Buruuciasate 00BeMbI  Kyba U
PSIMOYTOJIBHOTO napasurieNienurena,
UCIONB3yd (opMmynsl oObeMa Kyba u
IPSIMOYTOJIBHOTO napasureNenume 1a.

BoIpaxkath OZHM CIUHUIIEI U3MEPCHUS
o0bema uepes Apyrue.

HUccaenoBarb U ONMCHIBATH
CBOMCTBA reOMETPUYECKUX ¢buryp
(rtockux U IPOCTPAHCTBEHHBIX),

UCIIOJB3Yd SKCIIEPUMEHT, HaOJIOJEHUE,
n3Mepenue. MoaeJupoBaTb T€OMETpPHU-
YecKre OOBEKThI, HCHOJB3Yysl Oymary,
TJIACTUIINH, MIPOBOJIOKY 151 Ip.
HUcnoab3oBarh KOMITBIOTEPHOE
MOJICIMPOBAHUE M OIKCHEPUMEHT IS
W3y4YEHUsT  CBOWCTB  T'€OMETPUYECKHUX
OOBEKTOB.

Pemiaty 3amaud Ha HAXOXKICHHUE
JUTAH OTPE3KOB, MEPUMETPOB
MHOT'OYT'OJIbHUKOB; TPAaaAyCHOM  MeEpbI
YIJIOB; II0IaIe KBaJ[paToOB U
MPSIMOYTOJIBHUKOB; OOBEMOB KyOOB U
MPSAMOYTOJIbHBIX NapajyIeIeune10B,
KyOa. BblaeasiTb B yCIOBHHM 3a/lauu
JTaHHBIC, HEOOXOUMBIE JIJISl €€ PEIICHUS,
CTPOUTH JIOTUYECKYIO LEMOYKY
PaCCyX ICHUN, CONOCTABJIATH
MOJIYYCHHBIA PE3yJbTaT C YCIOBHEM
3a/1a4H.

Haxoauts B OKpyXarolem MHpe
MJIOCKUE u POCTPAHCTBEHHbIE
CUMMETPUYHbIE (DUTYPBI.

N300paxath paBHbIE
CUMMETPUYHBIE QUTYPDI

burypsr;
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AJI'EBPA

7-9 Kiacenl

JleicTBUTEIbHBIE YHCJIA

PacmeeHHe MHOKCCTBaA
HaTypaJIbHbIX YHCCI JO MHOXCCTBA
OejabIX, MHOXCECTBA MLCJIBIX 4YHCCI MO0
MHOZKECTBA pannoOHaJIbHbIX.
PaHI/IOHaHLHOG YHUCJIO0 KaK OTHOIICHHC %,

rac m - OcjoC 4YucCjio, n - HaTypaJIbHOC.
CreneHs ¢ OCJIBIM ITOKA3aTCIICM.

KBagpaTHpli KOpeHb M3  4YHCJA.
Kopenbp  Tperheir cremenHu.  3anuchk
KOPHEW C MOMOUIbIO CTENIEHU C APOOHBIM
II0KA3aTEeJIEM.

[MousiTie 06 UPPAIMOHATIBHOM YHCIIE.
WppanoHanbHOCTh  YHCIIA /2 u
HECOU3MEPHUMOCTH CTOPOHBI M THArOHAJIH
kBajpara. JlecATUYHBbIC TPUOITMKEHUS
UPPAIMOHATBHBIX YUCET.

MHOKECTBO JICUCTBUTCILHBIX UMCEI;
MpEJICTaBJICHUE JECUCTBUTEIBHBIX YHCEI
OCCKOHECUHBIMU JECATUYHBIMUA JTPOOSMHU.
CpaBHeHUE  JCHCTBUTEJBHBIX  YHUCEI.
B3aumMHO O0JHO3HAYHOE COOTBETCTBHE
MEXK]ly JACHCTBUTEIbHBIMU YHCIAMU U
TOYKaMU KOOpJIMHATHOU MPAMOM.
UucnoBele  OPOMEXKYTKH:  HHTEpBAJl,
OTPE30K, JTIyY.

XapakTepu3oBaTh MHOKECTBO
LEJIBIX qucen, MHOKECTBO
pallMOHANIHBIX ~ YHCEJN,  OMHCHIBATH
COOTHOILICHHE MEXY TUMU
MHOKECTBaMHU.

CpaBHI/IBaTL H ynopsaaoumBaThb
pannoOHaJIbHBIC qucia, BBITTIOJIHATDH
BBIYMCJIICHUA C panrOHaJIbHBIMHA
quCJIaMH, BBIYHUCIATh 3HAYCHUA CTCICHEH
C IICJIBIM ITOKAa3aTCJICM.

DopmyMpoOBaTh olpesesIeHUe
KBaJPaTHOTO KOPHS U3 YUCIA.

Ucnoan3oBarh rpaduk GyHKIMHA Y

x* I HAXOXICHHS KBaIPATHBIX
KOpHEH.  BbBIYMCJAATH  TOYHBIE U
NpUOIMKEHHBIE ~ 3HAYCHHS  KOpHEH,
UCIIONB3YSd TPU HEOOXOJUMOCTH Kajlb-
KYJISITOP.

DopMyJUPOBATH OIPENICIIEHUE
KOpH TpETbEU CTEIEHH, HAXOAUTh
3HaUE€HUA KyOMUYECKMX KOpHEW, Mpu
HEO0OXOIUMOCTHU UCIIOJIBb3YS
KQJIBKYJISITOP.

HUccaenoBarb CBOWCTBa
KBaJPaTHOTO KOPHS, KyOMYEeCKOTro KOpHS,
MIPOBOJASL YHWCIIOBBIE JKCIIEPUMEHTBI C
MCIIOJIb30BaHUEM KaJIBKYJISTOPA,
KOMIIBIOTEPA.

IpuBoauth IpUMEPBHI
VppalMOHATBHBIX YHUCEJ; PACIO3HAaBaTh
pallMOHAJIBHBIE W UPPALMOHAJIbHBIE

yucia; H300paxaTh YKHCIA TOYKAMHU
KOOPJAMHATHOW MPSIMOM.

Haxoaurtsb
PUOIVHKEHUS

JCCATUYHBIC
PallOHAJIBHBIX )41
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HppallMOHAJIIBHBIX YHCCII; CPABHUBATDL U
ynopsaaoumBaTrb JICICTBUTECIILHBIC
qucia.

OnuceIBaTh MHOKECTBO
JICUCTBUTENBHBIX uncell. Mcmob30BaTh
B MHUCbMEHHOW MaTEeMaTUYECKOM peuun
0003HaYCHUS u rpaduyeckue
M300paKEHUsI  YHCIOBBIX  MHOXECTB,
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY

N3mepenusi, npud

JIMAKCHHUA, OIICHKH

[Tpubnuxxennoe 3HAYEHUE
BEJTUYMHBL; TOYHOCTh TMPHUOIMKECHHUS.
Pa3mepsl 00BEKTOB OKPY>KAIOIIETO MUPA,
TUTUTENBHOCTh MIPOIIECCOB B
OKPY’KAIOIEM MHpE.

[Ipukuaka U OIEHKA pPe3yJIbTaTOB
BeIunciaeHUH. CriocoObl 3alIMCcH 3HAYEHUI
BEJIWYUH, B TOM YHCJIE C BBIIEICHUEM
MHOXHUTEN - ctenenu 10 B 3amucu yncia

Haxoaurs, aHAJIU3UPOBATH,
CONMOCTABJISITD YHCJIOBBIC
XapaKTEPUCTUKHU 00BEKTOB

OKPY’KaIOLIEr0 MUPA.

Hcnoab3oBarh 3ammMch Yuclia B

CTaHJAApPTHOM BHJIC€ JUII  BBIPAKCHHS
pa3MepoB  OOBEKTOB,  JIUTUTCIBHOCTH
IPOIIECCOB B OKPYKAMOIIEeM  MHpE.

CpaBHUBATBH 4YuCIA M BEIUYUHBI, 3a-
MACAHHBIE C KCIOJIb30BAHUEM CTEICHU

10.

HUcnoan3oBath paszHbie  GHOPMBI
3aMUCH  TPUOJIMIKEHHBIX  3HAYEHUH,
neJaTh BBIBOJIBI 0 TOYHOCTHU
MPUOJIMIKEHUS.

BbINOJIHATH BBIYMCICHUS C pCaJlbHbIMHU
JaHHBIMMU.

OKpyrasaTh HaTypaJbHBIC YNCIa U
JECATUYHBIC IPOOH.

BbINOJIHATHL TIPUKUAKY U OLIEHKY
PE3yIbTaTOB BEIYMCICHUMN

BBenenue

bykBeHHble BbIpakeHus. HucioBoe
3HaYeHHUE  OYKBEHHOTO  BBIPAKCHHUSI.
IToacranoBka BBIPAKCHU N BMECTO
MIEPEMEHHBIX.

OYKBEHHBIX
CBOMCTB

IIpeo6GpazoBanue

BI)Ipa)KeHI/Iﬁ Ha OCHOBC

B aJredpy
BbInoaHATH 3JeMEeHTapHbIe
3HAKOBO-CUMBOJINYECKHE JENUCTBUS:

MPUMEHITh OYKBBI ISl  O0OO3HAYCHUS
YHCel, IS 3alUCH OOIIUX YTBEPKICHU,
COCTABJISITb OYKBCHHBIC BBIPAKEHUS IO
YCIOBUSIM,  3aJaHHBIM  CIIOBECHO, C
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apupMeTHYECKUX JIeUCTBUNA. PaBeHCTBO
OYKBEHHBIX BBIPDQKCHHI.

MOMOIIBI0  PUCYHKAa WU  4YEPTeXka;
npeoopa3oBbIBATH anredpanvecKue
CYMMBl W TPOU3BEACHHUS (BBIMOJIHATH
NpHUBEICHNE  TOMOOHBIX  CJaraeMblX,
packpbITHE CKOOOK, YIPOIIECHNE
MIPOU3BEACHUN).

BbrunciasTe YHCIOBOE 3HAYCHHUE
OYKBEHHOTO  BBIPQXCHHS,  HaXOIUTh
o0nacThb JIOTTYCTHMBIX 3HAYCHUH

IMCPCMCHHBIX B BBIPAKCHUU.

MHuoroujieHbI

Crenenb c HATypaJbHbIM
MOKa3aTesieM U ee cBoicTBa. OAHOUIIEHBI
u MHoroujieHbl. CTemneHb MHOTOYJIEHA.
CrnoxeHue, BbIUUTAHUE, YMHOKECHHUE
MHOTro4wieHOB. DopMyIibl COKPAIIEHHOTO
YMHOXKEHHS: KBaJIpaT CyMMbl U KBajpar

pPa3HOCTH. ®dopmyna pa3HOCTH
kBagpaToB. [IpeoOpazoBaHue  11€70T0
BBIPAXKEHUSI B MHOT'OUJICH.

Pa3noxxenue MHOTOYJICHA Ha
MHOKUTEIIH: BEIHECEHHE o01Iero
MHOXUTEJ 3a CKOOKH, TPYIIHUPOBKA,
npuMeHeHue (QOopMysl  COKpPaIIeHHOTO

YMHOXKEHUS. MHOrO4YIeHbl C OJHOU

nepeMeHHoi. Kopenp MHOTrOUJIEHA.

DopMyIHpPOBATh, 3aNUCHIBATHL B
CHUMBOJIMUECKOH dhopme u
000CHOBBIBATh CBONMCTBAa CTCICHHU C
HATypaJbHBIM IIOKa3aTesieM; MPUMEHATh
CBOMCTBa CTENEHU I NMPeoOpa3oBaHUS
BBIPAKCHUN U BBIYUCIICHUM.

BuInmoauaTh NEeUCTBUS C
MHOTOYJIEHAMMU.
Joka3bIiBaThH bopMyIibI

COKpAILIEHHOI'0 YMHOXEHHUS, NIPUMEHATH
X B MPeoOpa30BaHUAX BBIPAKCHUN U B
BBIYHCIICHUSIX.

BpinoaHaTH pasnoxKeHue
MHOT'OYJIEHOB Ha MHOKHTENH.
Pacno3HaBaTh KBaJIpaTHBIN TPEXUWIEH,
BbISICHAATh BO3MOXXHOCTb Pa3JIOKECHUS Ha
MHOXKUTENH, NMPEACTABJIATH

KBaApaTHbIN TPEXWICH B BUJIE
MIPOU3BECHUS JIMHEUHBIX MHOKHUTEJIEH.

IIpuMensiTh paznuuHbie  (QOpPMBI
CaMOKOHTPOJIS npu BBITIOJTHCHUN
npeodpa3oBaHUA
AJsireOpandeckue 1poou
AnreOpaunyeckas JpoOb. OCHOBHOE dopmyaMpoBaTh OCHOBHOE

CBOMCTBO anreOpanyecko  aApooOwm.
Cokpamienue npobeit. CioxxeHue, BbI-
YUTaHUE, YMHOKEHHUE, JIeJIeHHE

CBOMCTBO ajreOpanyeckor ApoOu
NPUMEHATh €ro s MpeoOpa3oBaHMs
JpOOeii.
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anredpanyeckux apooeit.

Crernedb C HEJIbIM MOKA3aTEJIEM U €€
CBOMCTBA.

BpInoJgHATH EeNUCTBUSI C
anreOpanyecKuMu TpOOSIMU;
NPeaCcTaABJIATH 11€JI0€ BHIPAXKEHHUE B BUJIE

MHOTOYJIEHa, JpoOHOE - B  BHUJIC
PauuOHANbHBIC  BBIP@KEHHS 1 ux | OTHOIICHWS MHOTOWICHOB; JOKa3bIBATh
peoOpa3oBaHus. TOXKACCTBA.
DopMyJIUPOBATH OIpeETICHUE
CTEIECHU C LEIBIM MOKa3aTeJIEM.
DopMyJIUPOBATD, 3aNNCHIBATDH B
CUMBOJINYECKOH dhopme u
WJIIOCTPUPOBATh NPUMEPAMU CBOMCTBA
CTEIIEHU C HETBIM roKa3artesieM;
NPUMEHSTh CBOICTBa CTENEHH  JIs
npeodpa3zoBaHus BBIpaKEHUN u
BBIYUCIICHUI.
KBagpatnbie kopHu
IlousaTue KBaJpaTHOI'O KOPH3, Jloka3bIBaTh CBOMCTBa

apu(METUYECKOTO KBAJAPATHOTO KOPHSI.
2
YpaBHeHue BUaa X° = a.

CaoiicTBa apu(PMETUIECKUX
KBaJPAaTHBIX KOPHEH: KOPEHb W3 IMPOU3-
BEJICHUS, YaCTHOTO, CTCTICHH.

ToxnecTBo BUIA
[.,”.-E)z =a,rme a = 0,Va? = |al.

[IpuMeHeHre CBOMCTB apu(pMETUUYECKHUX
KBaJpPAaTHBIX KOpHEW K MpeoOpa3OBaHUIO
YHCJIOBBIX BBIPAKEHU u K

BBIYHCJICHUSAM.

apu(MeTHyecKux KBaIpAaTHBIX KOPHEH;
NPUMEHSATh KX K TpeoOpa3oBaHUIO
BBIPAKEHUN.

BbluncasiTe 3HaYCHUS BBIPAXKECHUMU,
COZIepIKaILNX KBaJ[paTHBIC KOPHU;
BbIPAkKATh NepEMEHHbIC u3
r€OMETPUYECKUX U (PU3NUECKUX POopMyII.

2

HccaenoBarb ypaBHEHHE BUAA X
a; HAXOAMTh TOYHBIC U MPUOIMKEHHBIC
KOpHH TIpH

a>0

YpaBHeHUs ¢ OTHOM NepeMeHHOU

YpaBHEHHE C OJHOW TEPEMEHHOM.
Kopenb ypaBHenusi. CBOWCTBA YHUCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpPaBHEHHMI.

JluneniHoe  ypaBHeHue. PemieHue
YPAaBHEHUU, CBOJSIIIMXCS K JIMHEUHBIM.

KBagparnoe ypaBHenue. Hemnonnbie
KBaJIpaTHbIE ypaBHEHMUS. dopmyna
KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

Teopema Buera. Pemenue ypaBHEHUH,

IIpoBoautsn JOKa3aTeabHbIC
pacCyJIeHUsI O KOPHSX YpaBHEHUA C
ONOpPOM  HA  OMNpEIEIICHUE  KOPHS,
(GyHKIIMOHATBHBIE CBOMCTBA BHIPAKECHUN.

Pacno3unaBarthb JIMHEUHBIE u
KBaJIpaTHbIE  YpPaBHEHWS, LEIbIE U
IpoOHbBIEC ypaBHEHUSI.

Pemiars JMHENMHBIE, KBaJpaTHBIE
ypaBHEHUS, a TakkKe  YpaBHEHHS,
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CBOJSIIIMXCA K KBajgpaTHeIM. [Ipumepsr
pELIEHUsT  YpPaBHEHUW  TPETbEU U
YETBEPTOM CTENEHU C HCIOJIb30BAHUEM
METOIOB Pa3I0KEHUS HA MHOKHUTEIH.

CBOJSIIMECS K HUM; pemiaTb JIpoOHO-
panroHanbHble ypaBHeHMs. OnpenenasiTh
HaJIM4Me KOPHEW KBaJpaTHBIX YpaBHEHUMN
M0 TUCKPUMHUHAHTY U KoddduimeHTam.

Pemenue IpOOHO-paIMOHATEHBIX Pemarnb TEKCTOBBIC 3a7a9n
ypaBHEHUH. areOpanvIeckuM CrocoOOM: TIEPEeXOIUThH
OT CJIOBECHOW (HOPMYIMPOBKU YCIOBHSI
Pemenme TCKCTOBBIX 31T | 34 1aun k anre6pandeckoil MOJEH MyTeM
anrebpantieckiM crnocobom COCTaBJICHHsI ~ YpaBHCHHS,  pelaTh
COCTaBIIEHHOE ypaBHEHHUE;

HHTEPNPETUPOBATH PE3yIbTaT

Cucrembl ypaBHeHUH

ypaBHCHI/IG C ABYM: IICPCMCHHBIMMU.

JIunenHoe ypaBHEHUE c JIBYMs
[IEPEMEHHBIMU.
CucremMa ypaBHEHUH C  JIByMs

[IEPEMEHHBIMU. PaBHOCHUIIBHOCTD CHUCTEM.
CucreMa JBYyX JIMHEMHBIX YpPaBHEHHUH C
IBYMSI IIEPEMEHHBIMU; pelieHue
MMOJICTAHOBKOM M cCJOXKeHHeM. PerieHue
CUCTEM JByX YypaBHeHuu. IIpumepsl
pelIeHus CHUCTEM HEJIMHENHBIX
YPaBHEHHM C ABYMsI IEPEMEHHBIMM.

Pemenue TEKCTOBBIX 3aJ1a4
anredpandyeckuM CrocoooM.

JlekapToBbI KOOPJIUHATHI Ha
IIJIOCKOCTH. ['paduueckas

HHTCPIIPCTAINA YPABHCHUSA C ABYMAI
IICPCMCHHBIMU.

I'paduk nuHEWHOTO YypaBHEHHS C
IBYMs TIEPEMEHHBIMU. YrinoBoi
K02 PUITMEHT MPSIMOH.

['paduiku mpocTermmx HETUHEHHBIX

ypaBHeHuid  (mapabona,  rumepOoua,
OKPYXHOCTBb).

['paduueckas UHTEpIpeTanus
CHCTEMBI ypaBHEHHIA C JBYMSI
NepEeMEHHBIMH.

Omnpenensitb, SBIAECTCS JIM Tapa
YUCEJl PEIICHUEM JAaHHOTO YPAaBHEHHS C
JIBYMsl IIEPEMEHHBIMU; NMPUBOAUTH IIpU-
MEpbl PELIEHUM YpaBHEHHU C JBYyMs
[IEPEMEHHBIMHU.

Pematp 3amaum, anreOpandeckoi
MOJIEIBbI0 KOTOPBIX SIBJISIETCS YpaBHEHUE
C JBYMsS TIIEPEMEHHBIMH, HaXOAUTh
1ejable  pelieHus IyTeM  rmepebopa.
[PemiaTtb  JUHEWHBIE  ypaBHEHUS U
HECJIOKHBIE YPAaBHEHUSI BTOPOW CTENEHU
C ABYyMSI IEPEMEHHBIMU B II€JIBIX YHUCJIAX. |

Pemiats cUCTEMBI IBYX ypaBHEHHU
C JBYMsI TIEPEMEHHBIMHM, YyKa3aHHBbIE B
COJIEpKaHUH.

Pemarnb TEKCTOBBIC 3aJ1auu
anreOpanyecKuM CIocoOOM: MEepexXOauTh
OT CJOBECHOW (POPMYIHUPOBKH YCIOBUS
3a/1aud K aJire0pandeckoi MoJIeNId MyTeM

COCTaBJIEHUSI ~ CUCTEMbl  YpPaBHCHMIA;
pemarb COCTaBJIEHHYIO CUCTEMY
YpaBHEHHI; HHTEPNPETHPOBATH
pe3yabpTar

Crpouth T1paduKu ypaBHEHHH C
JBYMsI IEPEMEHHBIMH.

KoHcTpynpoBars  3KBUBAJICHTHBIE
peueBbIe BBICKAa3bIBAHUS c

HCITOJIb30BAHHEM aﬂre6panquK0r0 141
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reOMCTPHUICCKOI'O A3BIKOB.

HUcnoab3oBarb (byHKIIMOHATIEHO-
rpaduyeckue IIPEACTABIICHUS JUISL
peleHnss U UCCIEN0BaHUs YPaBHCHUN U
CUCTEM

HepaBencrBa
UucnoBple  HEpaBeHCTBA M HX DopMyIHPOBATH CBONCTBA
CBONCTBA YUCJIOBBIX HEPABEHCTB, O00OCHOBBLIBATH
X, ONUpPasCh Ha  KOOPIAHHATHYIO

HepaBeHcTBO ¢ OHOW NEpEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE
HEPAaBEHCTBA C OJHOM IEPEMEHHOM.
KBanparueie HepaBeHcTBa. (CHCTEMBI
HEPABEHCTB C OAHON MEPEMEHHOM.

NPSMYIO, U J0KA3BIBATH ANreOpandecku;
NPUMEHATh CBOMCTBa HEPAaBEHCTB B
XO/JI€ PELICHUS 3a1ad.

Pacno3naBarnb JIMHEUHBIC u
KBaJIpaTHble  HEpaBeHCTBA. Pemarsb
JIMHEWHBIC HEPABECHCTBA, CHUCTEMBI
JIMHENHBIX HEPABEHCTB. Pematnb

KBaApPaTHBIC HCPABCHCTBA.

[M300paxkaTth Ha KOOpPAMHATHOU
IUIOCKOCTH MHO>KECTBA TOYEK,
3a/1aBacéMbleé HEPaBEHCTBAMH C JABYMS
NIEPEMEHHBIMU U UX CUCTEMAaMHU. |

3aBHUCHUMOCTH MEKAY BEJIMNYUHAMHU

3aBUCUMOCTH MEXIy BEIUYMHAMU.
[IpencraBienne 3aBUCHUMOCTEM MEXKIY

BeMYMHaAMU B Buae ¢Gopmyin. Bel-
YUCJICHHSI IO (hopMyJiaM.

[Ipsamas HPpONOPIMOHAIBHAS
3aBUCUMOCTB:  3aJlaHue  (pOpMYJIOH,
KO3(DPUIIMEHT  TPONOPLMOHAIBLHOCTH;
CBOWCTBA. [Tpumepsr pSAMO
IIPOMOPLMOHAIBHBIX 3aBUCUMOCTEH.

OOparHas IPONOPIIMOHATIbHAS
3aBUCUMOCTB:  3aJlaHue  (OpMYJIOH,
Kod(ppunreHT oOpaTHOM
IIPONIOPLMOHAIBHOCTH; CBONCTBA.

[Ipumepbl 0OpaTHO MPONOPLUUOHATBHBIX
3aBUCHUMOCTEM.

Pemenve 3amay Ha NpPONOPLHHMOHATIBHYIO

CocraBasth bopmyIbl,
BBIPQKAIOIINE  3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU, BBIUUCIATH IO POpMYyIIaMm.

Pacno3naBarh npsamyro u oOpaTHO
MPONOPIMOHAIIBHBIE 32aBUCUMOCTH.

Pemiarp TEkcTOBBIE 3ajadyd  Ha
NPSIMYI0 U OOpaTHO MPOIMOPIIMOHATBHBIE
3aBUCUMOCTH (B TOM YHCJIE C KOHTEKCTOM
M3 CMEXKHBIX HUCLUIUIMH, U3 PEATbHOU
KU3HM).
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u oOpaTHO
3aBHCHMOCTH.

MPONOPIIMOHATIBHYIO

YuciioBble PyHKIUH

[Tonsitue byHKIIH. Obnacth
OTpeleNeHUs] U MHOXECTBO 3HAYCHUIA
¢byakun. CriocoObl 3amaHust (QYyHKIUU.
I'paduk dyskmuu. CpoiicTBa (YHKIIUH,

ux OoTOOpakeHue Ha rpaduke:
BO3pacTaHne W yObIBaHWE (QYHKIUH,
Hynmd GYHKIUM, COXpaHEHHE 3Haka.
Urenne W  NOCTpOCHHE  TpadUKOB
GyHKIMA.

[Ipumepsl rpaduKoB 3aBUCUMOCTEH,
OTpaXkarUUX pPeaabHbIC POLIECCHI.

@DYHKIMU, OMUCHIBAIONIUE TMPSMYIO U
oOpaTHO PONOPLHOHAIIBHBIE
3aBUCUMOCTH, UX TpadUKu U CBOMCTBA.

Jluneiinast (yHKIUs, €e CBOWCTBA U
rpaduk.

KBagparnunas ¢yHkums, ee rpadux
Y CBOMCTBA.

CrenenHnble byHKIMH c
HATYpaJIbHBIMU TIOKa3aTeasiMu 2 U 3, UX
rpaduku u cBoiictBa. I'paduku QyHKIMi

y=vay = Vxy=lxl.

BeruucasaTs 3HaueHUd (DYHKIMIM,
3aJIaHHbBIX dbopmynamu (npu
HEOOXOMMOCTH UCTIOJb30BaTh
KQJIBKYJIATOp); COCTABJATHL  TaOJHIBI
3HaYCHUHN (QYHKITUH.

Crpoutrs 10 TOYKaM TIpaduKu
GyHKLIHA. OnucbiBaThH CBOKCTBA

GyHKIMM Ha OCHOBE €€ TpaduuecKoro
MPEACTABIICHHUS.

MopaenupoBarh peanbHbIe
3aBUCUMOCTH C TIOMOIIBIO (QopMyln u
rpauKoB. HNuTepnpernpoBars
rpauKu peasibHbIX 3aBUCUMOCTEH.

HUcnoab3oBarh  (PYHKIIMOHAIBHYIO
CUMBOJIMKY JUIsl 3allCH Pa3HOOOpa3HbIX
(aKTOB, CBSI3AHHBIX C PAacCMATPUBAEMBbI-
MU  (QyHKIUSIMH, oOoramas  OIBIT
BBIIIOJIHEHHSI ~ 3HAKOBO-CHMBOJIMYECKHX
JEUCTBUM.

HUcnoab3oBarb KOMIIBIOTEPHBIE
MIPOTPaMMBI TUTST UCCIJICIOBAHMUS
MOJIOKEHUST HA KOOPJMHATHOM TMIIOCKOCTH
rpa@ukoB (QYHKIIUHA B 3aBUCUMOCTH OT
3HaYCHUH KOA(DPHUIIMESHTOB, BXOIAIINX B

popmyy.

Pacno3HaBaTh BHUIBI H3y4aeMBbIX
bynkuumii. [loka3biBaTh CXeMaTHYECKU
TMOJIOYKEHHE HA KOOPAUHATHOW MIIOCKOCTH
rpadukoB QyHKIUN (Hampumep, y = KX

+ b B 3aBUCHMOCTH OT 3HAKOB
k03 durnreHToB k u b).
Crpoutb rpadukd  HU3ydaeMbIX

GbyHKIHI; ONMMCBIBATH UX CBOWCTBA.

YucioBbIEe MOCTIEI0BATENBLHOCTH. ApH(pMeTHYECKAas U reoMeTpHYecKast
Nporpeccuu
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[HoasTHE YHCIOBOU
[I0CJICAOBATEILHOCTH. 3amanue
IIOCJIE0BATEILHOCTHA PEKYpPpEHTHOM

dhopmyiio u popMyIoit N-ro yjeHa.

Apudmerrueckass U reomeTpuyueckas
nporpeccur. Dopmynel  N-ro  ujeHa
apu(pMETUYECKOH U  TEOMETPUUYECKOMH
IPOrPECCHUii, CYMMBbI TEPBBIX 7 YJICHOB.
N300pakeHre 4ieHOB apuPpMETUUYECKOMN
U TEOMETPUYECKON MPOrpeccuil TouKaMu
KOOpAMHATHOM  MIOCKOCTH.  CIIOXKHBIE
MIPOIICHTHI.

le/lMeHﬂTb HNHIACKCHBIC
0603Ha‘{CHI/ISI, CTPOUTDH PCYUCBLIC
BBICKA3bIBAHUA C HUCIIOJIb30BaHHCM

TCPMHUHOJIOTHH, CBSI3aHHOM C MOHSITHEM

MOCJIEA0BATEIBHOCTH.

Boeruucasts YJICHBI
MOCJIEA0BATENBHOCTEH, 3aIaHHBIX
dbopmyoit n-ro YJIeHa W
PEKYPPEHTHOMU bopmyIon. ¥Ycra-
HABJINBATh 3aKOHOMEPHOCTh B

MMOCTPOCHHUM TIOCIIEIOBATEILHOCTH, €CIU
BBITIUCAHBI MIEPBBIE HECKOJIBKO €€ YJICHOB.
HN3o0paxats YJICHBI
MOCJIEA0BATEILHOCTH TOYKAMH Ha KOOP-
JTMHATHOHM INIOCKOCTH.

Pacno3naBath apuMeTHUECKYIO0 U
F€OMETPUYECKYI0  MPOTPECCUU  IpHU
pa3HbIX croco0ax 3adaHus. BbIBOOAMTH
Ha OCHOBE JI0KA3aTEJIbHBIX PACCYKICHUN
dhopmyIibl o01ero qjieHa
apupMETUYECKOH U  TEOMETPUUECKOM
IIPOTPECCHUI, CYyMMBI NEPBBIX 7 YJIEHOB
apu(MeTnyeckol UM  TeoMEeTpUYECKOM
nporpeccuii;  pemarb  33Jadd = C
UCIIOJIb30BaHUEM 3TUX (HOPMYIL.

PaccmaTpuBarh  npuMepbl U3
peanbHOM  KW3HU, WUIKOCTPUPYIOLIUE
U3MEHEHHE B apu(pMeTHIECKON
IIPOrpeCCuu, B reOMETPUYECKOU
MIPOrPECCUHU; u3o00pakaThb
COOTBETCTBYIOLIME 3aBUCUMOCTH
rpadudecku.

Pemnars 3agaum  Ha  CIIOKHBIE
MPOIEHThI, B TOM 4YHCJE 3aJa4ydl U3

peanbHOM MPAKTUKH (C MCIOJIb30BAHUEM
KQJIbKYJISITOPA).

OnucarejbHas CTATUCTHKA

[IpenacraBineHnre JaHHBIX B BHJE
TaduIl, TUarpaMm, rpaduKoB.
Crnyuaiinas U3MEHYUBOCTb.
Craructuyeckue XapaKTEPUCTUKU

H3Baekary  unpopmanuio U3
TabIMIl U  JAWarpaMM,  BBITIOJHATH
BBIUMCJICHHUS] 10 TaOJUYHBIM JaHHBIM.
Omnpenensith 110 JuarpaMmam
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HaOopa JaHHBIX: cpeaHee apudmernye-
CKOe,  MeaWaHa,  HauOoJbllIee |
HaMCHbIIIee 3HAYCHMSI, pa3Max.

HauOOJbIINE W HAMMEHBIINE JaHHBIC,
CpaBHHUBATDb BCIMYMHBI.

IIpeacraBasith uHMOpPMAIUIO B
BHUJI€ TaOJIMIl, CTOJOYATHIX M KPYTOBBIX
JAarpaMM, B TOM YHCJIE C IOMOIIbIO
KOMITBIOTEPHBIX IMPOrPaMM.

IIpuBoAUTHL TIPUMEPHI YHUCITOBBIX
JTAHHBIX (II€Ha, POCT, BpeMsl Ha JIOPOTY),
HAXOAUTh CpCIHUEC 3HAYCHHS, pa3Max
YHCJIOBBIX HAOOPOB.

IlpuBoaurts COJIepKATEIIbHbBIC
IIPUMEPBl  HCHOJIb30BAHHUS  CPEIHUX
3HAQUEHUH, i1  ONHWCAHMUS  JAHHBIX
(YpoBEHb BOJBI B BOJOEME, CIIOPTUBHBIC
[I0Ka3aTellu, ONPENEIICHUE  TPAHUIL

KJIMMATHYECKHUX 30H).

Cuyuaiinbie COOBITHSI M BEPOATHOCTD

[lonaTne o ciy4alHOM ONBITE U IIpoBoautsh CIIy4aiiHbIe
CIIy4ailHOM COOBITMH. DJIEMEHTAPHBIE | SKCIEPUMEHTBI, B TOM YHCJIE€ C TOMOUIBIO
coObITHA. YacToTa CilyyallHOTO COOBITHS. | KOMIIBIOTEPHOTO MOJEIUPOBAHU,
CratucTrnueckuii MOAXOJ K TIOHATHIO | HHTEPIIPETUPOBATh ~ UX  PE3YJIbTaThI.
BEpOSITHOCTU. BeposTHOCTH BbI4uCJIATH 4aCTOTY CIy4alHOTO COOBI-
IIPOTUBOIIOJIOKHBIX COOBITUH. | TUS;  OLEHWBATb  BEPOSITHOCTh  C
JlocToBepHbIE U HEBO3MOXKHBIE COOBITHUS. | TOMOILBIO YacCTOTBHI, IIOJIyYEHHOU

PaBHOBO3MOXKHOCTB COOBITHH.
Kiaccuueckoe OTIpENIEIICHHE
BEPOSITHOCTH.

OIIBITHBIM ITYyTCM.

Pemiatp 3amaunm Ha HaxXOXICHHE
BeposiTHOCTeH coObiTii. IIpuBOAUTH
MpUMEPHl CIyYaWHBIX COOBITHUN, B TOM
YHCJI€, JOCTOBEPHBIX M HEBO3MOKHBIX,
MaJIOBEpOSTHBIX coObITHI. IIpMBOAUTH
MPUMEPHI  TTPOTUBOTIOJIOKHBIX COOBITHH,
PaBHOBEPOSITHBIX COOBITHIA.

JJIeMeHTbl KOMOUHATOPUKHU

Pemienne koMOMHATOPHBIX 33734
nepebopom BapuantoB. KomOuHatopHoe
NpaBUIO YMHOXeHHs. [lepecTaHoBKU U
(dhaxTopuan

BuinmoaHars nepedop BCEX
BO3MOJKHBIX BapHaHTOB A TIepecuera
00BEKTOB UM KOMOMHAIIAH.

IIpuMeHsaTs IIPaBUIIO
KOMOMHATOPHOTO  YMHOXKEHHUS TS
pelmieHns 3a7a4 Ha HaxO0XKJICHUE YHCIIa
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00BEKTOB WJIM KOMOWHAIUMK (IraroHaIu
MHOTOYTOJIbHUKA, PYKOIOXKATHS, YHCIIO
KOJIOB, IU(POB, MapoIeH u T. I1.).

Pacno3naBarhb 3aJa4u Ha
OIIpCACICHUC YHCIa IICPCCTAHOBOK U
BBIITIOJIHATD COOTBCTCTBYIOIIHC
BBIYHCJIICHH.

Pemiathr 3agayu Ha BBIYHCICHHEC
BEPOSITHOCTHU c MIPUMEHCHUEM
KOMOWHATOPUKHU.

MHuoxkecTBa. i

€MEHTbI JIOTUKH

MHOKECTBO, DJJIEMEHT MHOKECTBA.
3aaHre  MHOXKECTB  TIEPECUHCIICHUEM
AIIEMEHTOB, XapaKTECPUCTHUUECKHM CBOM-
ctBoM. CrangapTHble  0003HAYCHHS
YHCIOBBIX MHOKECTB. [TycToe
MHOXECTBO W €ro  o0O3HauYeHUE.
ITogMHOXKECTBO. OObenuHenue u
TepeceuyeHne MHOXECTB, Pa3HOCTh MHO-
’KECTB.

WNnmrocTpauysi  OTHOIIEHUW — MEXIY
MHO>KECTBAMU C IIOMOIIBK JIHarpamMm
Ditnepa - Benna.

[TonsTue 0 PaBHOCUJIBHOCTH,
CJIEIOBAaHUU, YIOTPEOICHUE JTOTHYECKUX
CBA30K eciu MO 6 mOM U MOJbKO 8
mom cayuae, u, ui.

IIpuBoauTH IPUMEPHI KOHEYHBIX U

OEeCKOHEYHBIX MHOXecTB. Haxoaurhb
00bequHEHNE )51 repeceucHue
KOHKPETHBIX MHOKECTB, Pa3HOCTh

MHOkecTB. [IpuBOAMTBH TIpUMEpPHI He-
CJIOKHBIX KJIaCCH(PHUKAIIN U3 pa3THnIHBIX
obnacteit xu3Hu. WiutocTpupoBaTh
TEOPETUKO-MHOXKECTBEHHBIE TIOHATUS C
MIOMOIUIBIO KPYToB Jilepa.

HUcnoab3oBars TEOPETUKO-
MHOKECTBEHHYIO CUMBOJIUKY U SI3BbIK ITPU
pelIeHUuM 3aJad B XOAE H3y4YECHUs
Pa3IMYHBIX PA3JEeI0B Kypca.

Ninocrpuposarhb
MAaTEMATUYECKUE TIOHATUS M yTBEPK-
nenuss  npuMmepamu.  McmoJuab3oBarh
MIPUMEPBI 51 KOHTPIPUMEPHI B
apryMEHTALUN.

KoncTpyupoBarb maTeMaTHuecKkue
MPEUIOKEHHST C MOMOUIBIO JIOTHYECKUX
CBSA30K eciu mo 6 MOoM U MOAbKO 8 MOoM
caydae, u, uiu.

I'EOMETPUA

7—9 KJacchbl

IIpsimble u yribl

Touka, nmpsiMasg, I0CKOCTb. OTpe3oK,

DopMyJTHPOBATH ONPEICICHUS U

4
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ayd. Yroi. [Ipsamon yros, ocTpslil U Tynou
YTJIbl, pa3BEpHYTHIA yroj. BepTukanbHble
U CMEXKHbIE yIIIbl. brccekTpuca yria u ee
CBOWCTBO. CaoiicTBa YIJI0B c
napauieIbHbIMU U TNEPHEHIUKYISPHBIMU
cTopoHamu. B3aumHOe pacnolioxkeHue
IPSAMBIX Ha IUIOCKOCTH: IApaJuIesIbHBbIE U
IIEPECEKAIOIINECS IIPSIMBIE.
[lepnienukysipabIie NIpsAMBbIE. Te€OpeEMBI O
[IapaJUIEIBHOCTH U NEPHEHIUKYJIIPHOCTH
npsAMbIX. llepneHauKyssp M HaKkJIOHHAS K
npssMon. CepenuHHBIA NEPHEHAUKYISAP K
OTPE3KY.

I'eomerpuyeckoe mecto Touek. Merton
r€OMETPUYECKUX MecT Todek. CBOMCTBa
OMCCEKTpUCHl  yIia W CEpeAMHHOIO
IIEPIICHIUKYJIAPA K OTPE3KY

WIIOCTPUPOBATh TIOHATHS OTpE3Ka,
Jy4a; yria, IpsMOro, OCTPOro, TYIOTO
U Pa3BEPHYTOTO YTJIOB; BEPTHKAIBHBIX
Y CMEXHBIX yTJIOB; OUCCEKTPUCHI yTIIa.
®opmy.THpOBATH oTIpeNieIeHuUs
HapaiebHbIX NPSMBIX; yTJIOB,
00pa30BaHHBIX NPH MEPECEUEHUU IBYX
napajulebHBIX ~ OPSIMBIX  CEKYIIEH;
MEPIEeHIUKYISIPHBIX IPSIMBIX;
NEPIEeHIUKYIsIpa W  HAKJIOHHOM K
MPSIMOM; CEPEAMHHOTO TEPIICHANKYIISpa

K OTPE3KY; pacno3HaBaThb "
u300pakarb MX Ha YepTekKax U
PUCYHKaX.

OO0BbACHATD, 4TOo TaKoe
reOMETPUYECKOE MECTO TOYCK,

NPUBOAUTH MPUMEPHI T€OMETPUUECKUX
MECT TOYEK.

DopMyJTHPOBATH aKCuoOMy
napasiebHbIX MPAMBIX.
@opMyJIUPOBATL U JA0KA3bIBATh
TEOPEMBbI,  BBIPAXKAIOIIUE  CBOMCTBA
BEPTUKAIBHBIX W CMEXHBIX YIJIOB,
CBOMCTBA W TMPU3HAKHU MapaJlIeIbHbIX
OpsIMBIX, O E€IUHCTBEHHOCTH TIep-
NECHAUKYJsIpa K TOPSAMOW, CBOWCTBE
NepHeHIUKYJIIApa u HaKJIOHHOM,
CBOMCTBax  OWCCEKTpHCHl yria W
CEpEMHHOIO0  MEPHEeHAUKYIsipa K

OTpPE3KY.
Pemarp 3amaun Ha TIOCTPOCHHUE,
JI0Ka3aTeIIbCTBO u BBIUHCIICHHSI.

BbiiesisiTh B yCIOBUM 33J1a4U YCJIOBHE
U 3aKiarodeHue. OnMpasich Ha YCIOBHE
3ajayd, MPOBOAUTHL  HEOOXOIUMBIE
JI0Ka3aTEJbHBIE PACCYKIACHMSL.
ConocraBisTh MIOJTYYEHHBIN
pE3yJIbTAT C YCIOBUEM 3aJ]a4l

TpeyrojibHuUKH
TpeyronbHuKH. [IpssMOyTOJIBHBIE, DopMyIHPOBATH OIIpeaEICHUA
OCTPOYTOJIbHBIE 51 TYIIOYTOJIBHBIE | IPSAMOYTOJIBHOTO, OCTPOYT'OJIBHOTO,
TPEYTOJIbHUKHU. Bricora, MEJINaHA, | TYIIOYTOJIBHOTO, paBHOOEIPEHHOTO,
OuccekTpuca, CpEIHSs JIMHUS | PABHOCTOPOHHETO TPEYTOJIbHUKOB;
TPEYTOJIbHUKA. PaBHOOEIpeHHBIE U | BBICOTBI, = MEIWaHbl,  OHCCEKTPUCHI,

PAaBHOCTOPOHHUE TPEYTrOJbHUKU; CBOMCTBA

cpenHen JUHUU TPEYroJIbHUKA;
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u MPU3HAKU
TPEYroJbHUKA.
[Ipu3Haku paBeHCTBA TPEYTOJIbLHUKOB.

PaBHOOEIPEHHOTO

[IpuzHaku paBeHCTBA MPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB. HepasenctBo
TpeyroibHuKa.  COOTHOIICHHUS] — MEXIY
CTOPOHAMM M yIJIaMU TPEYroJIbHUKA.

CymMa yriioB TpeyrojpHuKa. BHemHue
VIJIbl TPEYTOJIbHUKA, TEOPEMA O BHEIIHEM
yriie TpeyroibHuka. Teopema @aneca.
[logoOue TpeyroabHUKOB; KO3 (ULIHUEHT
noaoous. [Tpuznaku noaooust
TPEYTOJIBHUKOB.

Teopema Iludaropa. Cunyc, KOCHHYC,
TaHI€HC, KOTaHI'eHC  OCTpPOro  yrJia
IIPSAMOYTOJIBHOTO TPEYIOJIbHUKA W YIJIOB
or 0 go 180°, mpuBemeHHE K OCTPOMY

yTIIy. Pewmienune PSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
OcHoOBHOE TPUTOHOMETPUYECKOE

TOXAECTBO. DOPMyIIbI, CBI3BIBAIOIIUE CHU-
HYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOTO
Y TOTO e yria. Penenue TpeyroapHUKOB:
T€OpEMa KOCUHYCOB M TEOPEMA CUHYCOB.

3ameyaTenpHble TOYKH TPEYTOJbHUKA!
TOYKH nepeceyeHus CepEANHHBIX
NEePIEeHIUKYIIPOB, OUCCEKTPUC, MEIMaH,
BBICOT WJIM UX NPOJOJKEHUM.

pacno3HaBaThb U HM300paxkaTh HUX Ha
yepTekax U pUCYHKaX.
DopMyIHPOBATH
PaBHBIX
DopMyaupoBaTh U
TEOPEMBI O IPU3HAKAX
TPEYTOJIBbHUKOB.
OO0bSCHATL ¥ WIIIOCTPUPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.
®opmyMpoBaTh U JA0Ka3bIBATH
TEOPEMBI O CBOMCTBAX W NPU3HAKAX
PaBHOOEIPEHHOTO TPEYTrOJIbHUKA,
COOTHOILLIEHUAX MEXKIY CTOPOHAMU H
yriaMu TpEyroJbHUKA, CYMME YIJIOB

OTIpe/ICIICHHE
TPEYTOJLHUKOB.
J0KAa3bIBATh

paBEHCTBA

TPEYrOJIbHUKA, BHEIIHEM yriie
TPEYTrOJbHUKA, O CpEOHEH JIMHUU
TPEYrOJIbHUKA.

®opmyMpoOBaTHh OTIpE/ICIICHHE

NOJJOOHBIX TPEYTOJIbHUKOB.
®opmyMpoBaTh U JA0Ka3bIBATH
TEOpeMbl O  MpU3HAKaX  NO0A00us
TPEYTOJIBHUKOB, Teopemy Daeca.
dopmyMpOBaTh ONpENEICHUS U
WLITKOCTPUPOBATh TOHATHUS CHHYCA,
KOCHMHYyCa, TaHIeHca M KOTaHTeHca
OCTpPOTO yria IPSIMOYTOJIBHOTO
TpeyrojbHuKka. BeIBoaMTH (QOpMyIIHL,
BbIpaKarolue byHKIUN yria
OPSIMOYTOJIBHOTO TPEYTrOJbHUKA 4Yepes3
€ro CTropoHbl. @opmMy,aupoOBaTh U
AoKa3bIBaTh TeopeMy [Iudaropa.
DopMyJIHPOBATH OIIpELICIICHUSA
CuHyca, KOCHHYCA, TaHTeHCa,
KoTaHreHca yrioB oT 0 go 180°.
BoiBoauth (Hopmysibl, BbIpakaroliue
¢yukuuu yriaoB ot 0 nmo 180° uepes
byHKUIMN OCTPBIX YTJIOB.
®opmyMpoBaTh U Pa3bACHATH
OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAeCTBO. [I0 3HaUeHMsIM OHOM TpU-
rOHOMETpUYecko  (pyHKUMH  yria
BBIYHCJIATH 3HAYEHUS IPYTUX
TPUTOHOMETPUUYECKUX (PYHKIHNA 3TOTrO
yria. @opMyJIHpoBaTh U 10Ka3bIBaTh
TEOPEMBI CUHYCOB U KOCHHYCOB.
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dopmyaMpoBaTh U JA0Ka3bIBATH

TEOpEMbl O TOYKaxX IEPECECUCHUS
CEpPEIMHHBIX MEePICHIUKYJISPOB,
OMCCEKTpHC, MEAWaH, BBICOT WM HX
MIPOJIOJKEHUM.

HccaenoBarhb CBOMCTBa
TPEyroJIbHUKA C MOMOIIBIO

KOMIIBIOTEPHBIX ITPOTPAMM.

Pemiarb 3a7auM  Ha IOCTPOEHUE,
J0Ka3aTeJIbCTBO 151 BBIYMCIICHUS.
Briienars B ycioBuM 3a/1a4n yCIOBHE U
3aKJII0YCHUE.

MogaenupoBarh yCIOBUE 3aJayd C

IIOMOIIBIO  YCPTCI)KAa HJIIM PHUCYHKA,
IIPOBOAUTD JOITIOJIHUTCIBHBIC
ITOCTPOCHUA B Xo0ac pPCUICHUA.

OHI/IpaHCB Ha JaHHBIC YCIIOBHUA 3aJa4H,

IIPOBOJAUTH HEOO0XOMBbIE
pacCyXIeHuUs.

HNuTepnperupoBarbh MNOJYYEHHBIN
pe3yJabTaT M  COMNOCTABIATH €ro ¢

YCJIIOBUEM 3a/1a4H

YeTbIpexyroJbHUKH

UYereipexyronpHuk. [lapamienorpamm, DopMyJIHPOBATH OIIpELICIICHUS
TEOPEMBI O CBOWCTBaxX CTOPOH, YIVIOB H | MapajuleorpaMma,  IpsAMOYIOJIbHUKA,
JUaroHajey ImapajuiesiorpaMmMa M €ro | KBajapara, pomOa, TpareLumy,

MIPU3HAKH.
[IpssMOyTOJIbHUK, TEOPEMA O PABEHCTBE
JIaroHaieil npsiMOyrojabHUKa.
PomO, Teopema 0
JIAaroHaJeu.
KBanpar.
Tpaneuusi, cpefaHsis JIMHUS Tpareluu;
paBHOOEIpEHHAsI Tparneus

CBOUCTBE

PaBHOOEAPEHHON U  TPSIMOYTOJBHOMN
Tpaneuuy, CpeJHEld JIUHUU Tpamneuuy;
pacno3HaBaTh U H300paxkaTh HUX Ha
yepTekax U pUCYHKax.
@opMyUpoBaTHL U JA0KA3bIBATH
TEOPEMbl O CBOMCTBaX W MPHU3HAKAX

napajiesiorpaMma, — IpsSIMOYTOJIbHHKA,
KBajpara, poM0a, Tpareiuu.
HccaenoBarhb CBOMCTBa

YETBIPEXYTOJIbBHUKOB €
KOMITBIOTEPHBIX IIPOTPAMM.

Pemiars 3amaun Ha DOCTPOEHHE,
J0Ka3aTeIbCTBO 151 BBIYMCIICHUS.
MogaenupoBarb yCIOBUE 3aJaud C
IIOMOLIBI0 4YEpTE)Ka WJIM PHUCYHKA,
NPOBOJNTH JOTIOJTHUTEIIbHBIE
IIOCTPOEHUSI B XOJE  PCIICHHUS.
BbigensaTe Ha yepTexe KOHPUTypauuu,
HEOO0XOAMMBbIE VIS IIPOBEICHHUS

ITIOMOIIIBIO
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000CHOBaHUH JOTHYCCKHUX miaroB

peuieHus. HHTepnpeTnpoBaTh
NIOJIyYCHHBIN pe3yabTar "
CONOCTABIIATH €r0 C YCIOBHEM 3aJa4u
MHOroyroJbHUKHU
MHOroyronsHuK. Brimykisie Pacno3HaBatb  MHOTOYT'OJIbHUKH,
MHOTOYI'OJIBHUKHU. [IpaBunbHBIE | pOPMYJIHUPOBATH  ONPENECICHUE U

MHOTOYTOJIbHUKU. Teopema O CymMe

VIJOB  BBIIIYKJIIOTO
Teopema o0 cymme

MHOT'OYTOJIbHUKA.
BHEIIHUX  YIJIOB

BBIITYKJIOI'O MHOI'OYI'OJIbHHKA

NPUBOIUTH MIPUMEPHI
MHOT'OYTOJIbHUKOB.

@®opmyMpoBaTh U J0KA3bIBATH
TEOpPEMY O CYMME YIJVIOB BBIIYKJIOIO

MHOTOYTOJIbHUKA.
HUccaenoBarhb CBOMCTBa
MHOTOYTOJIbHUKOB C IOMOIIILIO

KOMIIBIOTEPHBIX IIPOTPAMM.

Pemiarb 3a1a4n Ha J0Ka3aTeIbCTBO
1%} BBIYHCIICHUS. MoaenupoBarsb
YCIIOBHE 3aJlayd C IIOMOILBIO 4YepTexa
158107 pHUCYHKa, NPOBOJMUTH
JOTIOJIHUTENIBHBIE TIOCTPOCHHSI B XOJE
peLIeHus.

HNuTepnperupoBaTh  IMOJYyYECHHBIN
pe3ynbTaT U CONOCTABJATHL €ro ¢
YCJIIOBUEM 3a/1a4H

OKpY,HOCTH ¥ KPYT

OxkpyxHocth U Kpyr. Llentp, paauyc,
nuametp. [yra, xopaa. CeKkTop, CErMEHT.
L{leHTpanbHbIN, BIIMCAHHBIN yIoJl,
BEJIMYMHA BIUCAHHOTO Yyriia. B3auMuoe
pAacCIoOJIOKEHUE NPSIMOU U OKPYKHOCTH,

IBYX  OKPYXXHOCTEM.

KacarenpHags wu

CEKylIasi K OKpY>KHOCTH, X CBOMCTBA.

Boucanabie
MHOTOYTOJIbHUKH.

U ONKCaHHbIE
OKpy»XHOCTb,

BIIMCaHHAasA B TPCYT'OJIbHUK, U OKPYKHOCTD,

OImHnCaHHas OKOJIO

TPEYTOJIbHHUKA.

Teopembl 0 CyIIECTBOBAaHUU OKPY>KHOCTH,

BIIMCAHHOU B

TPCYTOJIbHUK, n

OKPYKHOCTH, ONMCAaHHOU OKOJIO
TPEyTroJbHHUKA. BrircaHHble U ONKCAHHBIC

OKPYKHOCTH
MHOTOYTOJIbHUKA.

IIPpaBUJIIBHOI'O

@opMyIbl ISl BBIYMCICHHUS] CTOPOHBI
NPaBUJIHLHOTO MHOTOYTOJIbHUKA; paauyca
OKPYKHOCTH, BIMCAaHHOW B NpPaBUJIbHBIN

DopMyJIHUPOBATH OIIpELICIICHUS
MOHSTUM, CBSI3AHHBIX C OKPYHOCTBIO,
LHEHTPAIBHOTO M BIIMCAHHOIO VTJIOB,
CEKYILEH U KacaTeJIbHOW K OKPY’KHOCTH,
YTJIOB, CBA3aHHBIX C OKPY>KHOCTBIO.

@®opMyJIUPOBATh U JA0Ka3bIBaTh
TEOPEMbl O BIIMCAHHBIX YIJax, Yrjiax,
CBSI3aHHBIX C OKPY>KHOCTBIO.

HN3o0paxkarb, pacno3dHaBatb U
ONMCHIBATH B3aUMHOE PAaCIOJIOKECHHE
IPSIMOM U OKPYKHOCTH.

N3o0paxkats u ¢QopmyaupoBarh
ONpPE/ICJICHUS] BIIUCAHHBIX U OMUCAHHBIX
MHOTOYTOJIbHUKOB M TPEYTrOJIbHUKOB;
OKPY>KHOCTH, BIIMCAHHOUN B
TPEYTOJIbHUK, U OKPY’KHOCTH,
ONMCAaHHOM OKOJIO TPEYTOJIbHHKA.

®opMyIHpPOBaTHL U JA0KA3bIBATh
TEOPEMBl O BIMCAHHOW W OIUCAHHOMN
OKPYKHOCTSIX TPEYTrOJIbHUKA U
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MHOTOYTOJIbHUK;
OITMCAaHHOU
MHOTOYTOJIbHUKA

paanyca OKpPYXHOCTH,
OKOJIO PaBUIBLHOTO

MHOTOYTOJIbHUKA.

HUccaenoBarhb CBOMCTBa
KOH(pUrypanuii, CBS3aHHBIX C  OK-
PYXHOCTBIO, c ITOMOIIIBIO

KOMIIBIOTCPHBIX ITPOTpaMM.
Pemarn 3aJa4Yn Ha IIOCTPOCHHUC,

J0Ka3aTeJIbCTBO U BBIYHCIICHHUS.
MopenupoBarh yCIOBHE 3a7add  C
MIOMOILBIO  YepTeXa WIA PHUCYHKA,
NPOBOAUTH  JOINOJHUTENIbHBIE  IIO-
CTPOEHHUS B XOJ€ pelieHus. BulaeasiTh
Ha yepTexKe KOH(pUrypamuu,
HEOO0XOAUMBbIE VIS IIPOBEICHHUSI
00OCHOBaHMN  JIOTUYECKUX  IIaroB
peuieHus. HNuTepnpernpoBarhb
HOJIyYECHHBIN pe3ynbTar U

COMOCTABJIATD €TI0 C YCIIOBUCM 3ada4U

I'eomeTpuyeckue npeodpa3zoBaHus

[lonsiTue o paBenctse uryp. [lonarue
IBWKEHUS: oOceBass W LIEHTpajbHas
CUMMETPHM, TMAPAJUICIbHBIM  IEPEHOC,
noBopoT. [lonsitue o mogobum Quryp u
TrOMOTETUHU

O0bSICHATL W WLIIOCTPUPOBATH
MOHATUSL paBEHCTBA (QUryp, MOH0OMS.
Crpourb paBHBIE W CHMMETPUYHBIC
(Gurypnl, BBIIOJHATH MapajlCIbHbIN
IIEPEHOC U TOBOPOT.

HcciienoBarh CBOWCTBA IBUKEHUN C
IIOMOILBIO KOMIIBIOTEPHBIX IIPOIPAMM.

BbBINOJIHATL IIPOEKTHI II0 TEMaM
reOMETPUUYECKUX MpeoOpa3oBaHUil Ha
IIJIOCKOCTH

IocTpoeHus ¢ NOMOIUBLIO WUPKYJIA U JUHEHKH

[TocTpoeHuss ¢ MOMOIIBIO LUPKYJIS U
JIMHEUKHU. OCHOBHBIC 3aJ1a4u Ha
TIOCTPOEHUE: JEJICHUE OTpEe3Ka IOI0JIaM;
IIOCTPOEHUE yIJIa, PABHOTO JTaHHOMY;
TIOCTPOEHUE  TPEYTOJBHUKA IO TPEM
CTOpPOHAM; IIOCTPOECHUE NEPIEHIUKYJIIAPA K
MPSIMOI; TMOCTPOCHHE OMCCEKTPUCHI YTIIa;
JIeJICHUE OTPE3KA HA N PaBHBIX YaCTEU.

Pemars 3amauu Ha TIOCTPOEHUE C
TIOMOIIBIO IIUPKYIISI U TMHEHKH.

HaxoauTth yCIOBUS CYIIECCTBOBAHHUS
pEIIeHUs,  BBINOTHATH  TOCTPOCHUE
TOUYEK, HEOOXOAMMBIX AJISI TOCTPOCHUS
HCKOMOU (DUTYPHI.

Jloka3pIBaTh, UYTO IOCTPOCHHAs
¢urypa  yIOBJETBOpSET  YCJIOBUAM
3ajau (OmpenessiTb YHUCIO pPElICHUMN
3aJa4yl  MpPU  KaXJAOM  BO3MOXKHOM
BbIOOpE JAHHBIX)

N3mepeHue reoMeTpuyeCKUX BeJIMIHH

Jmvna otpe3ka. JlnmuHa  JIOMaHOW.
[TepuMeTp MHOTOYTOJIbHUKA.
PaccrositHne OT TOYKM [0 TPAMOM.

Paccrosnue MCKIY rnapaJujiCJibHbIMH

O0bsACHAT U WUIIOCTPUPOBATH
MOHSTHE MEPUMETPA MHOTOYTOJIbHUKA.

®opmMyIHPOBATH onpeaeaeHus
PACCTOSIHUSI MEXKJy TOUYKaMH, OT TOYKH
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OPSIMBIMHU.
JUInHA OKPY>KHOCTH, YUCJIO T; AJIMHA TyTU
OKpPY>KHOCTH.

I'pagycHass mepa yria, COOTBETCTBUE
MEX]ly BEJIMUYMHON LIEHTPAIbHOIO yria u
JUIMHOM JTyTH OKPYKHOCTH.

[lonsTre mIOmIANAM TUIOCKUX (uryp.
PaBHOCOCTaBIEHHbIE W  PABHOBEJIMKHUE
¢burypsl.  [lnomane  nOpsMOYrojbHHUKA.
[nomann napajuieIorpaMmma,
TPEYroJibHUKAa W Tpaneuud (OCHOBHbBIE
dopmynsl).  DopMmyiibl,  BbIpaXKarolIUe
IUIOIIAp  TPEYroJbHHKA  4Yepe3  JBe
CTOPOHBI M YIOJl MEXIy HHMH, 4Yepe3
IIEPUMETP W PATNYC BIMCAHHOU OKpYK-
HocTH; (hopmyna ['epona.

[Inomanes MHoOroyronbHuka. Ilnomans
Kpyra H miomaap cekropa. CooTHOIIEHNE
MEX1y IUTOIAIMU OJOOHBIX PUTYp

0 TPSMOM, MEXIy MapajielbHbIMU
IPSMBIMHU.

®opMyIHpOBaTL U  OOBACHATH
CBOMCTBA JUUIMHBI, TPALyCHOU MEPHI
yTi1a, TJIOIIA/IH.

D®opMyTHPOBATH COOTBETCTBHE
MEKJly BEIMYMHOM LIEHTPAIBHOIO YIja
U JUIMHOW TYTH OKPY>KHOCTH.

O0bSICHATh W WILIIOCTPUPOBATH
TIOHATHS PaBHOBEJIMKUX u
PaBHOCOCTABJIEHHBIX PUTYP.

BoeiBoauth Gopmynbl  IUIOMIAACH
OpSMOYTOJIbHUKA,  MapajiejorpaMmma,
TPEYTrOJbHUKA W TpAINElUH, a TaKXKe
dbopMyiy, BBIpAXAIOUIyI  IUIOIIA]b
TPEYroJIbHUKA 4Yepe3 JBE CTOPOHBI U
YTOJ MEKJ1y HUMU, JUIMHY OKPY>KHOCTH,
IJIOIA/Ib KpyTa.

Haxoauthb JI0IIAdb
MHOTOyTOJIbHUKAa  pa3OMeHHeM  Ha
TPEYTOJIBLHUKHU U YEThIPEXYTOJIbHUKHU.

O0bSICHATh ¥ WLIIOCTPUPOBATH
OTHOIIIEHHE  IUIOMIAJEd  MOJOOHBIX
duryp.

Pemiars, 3amaun Ha BBIYKCIICHHE
JIMHEVHBIX BEJIMYUH, TPAaTyCHOU MEpHI
yriia W IUIOW@AAEH TPEeyroiabHUKOB,
YEThIPEXYTOJIbHUKOB u
MHOT'OYT'OJIbHUKOB, JIJTUHBI OKPY>KHOCTH
u mwiom@aau Kpyra. Onupasce Ha
JAHHbIE YCIIOBUSI 3aJaud, HaXOAUTh
BO3MOKHOCTH MPUMEHEHUS
HEO0OXOIUMBIX dbopmyi,
npeoOpa3oBbIBATH (POPMYIIBI.

Hcnoab3oBarh dbopmynbl s
000CHOBaHHUA JIOKa3aTeIbHBIX
pacCyKJI€HUHU B XOJI€ PELICHUS.

HNuTepnperupoBars  IOJYYEHHBIN
pe3yiapTaT M CONMOCTABJATH €ro C
YCIIOBUEM 3a/1a4H

Koopaunarsl
JlekapTOBBI KOOPJIMHATHI HA MJIOCKOCTH. OO0BSICHATh ¥ WLIIOCTPUPOBATH
YpaBHeHUE PSIMOM. Koopaunate! | monstue JeKapTOBOU CHCTEMBI
cepeanubl oTpeska. DopMyna paccTosiHUS | KOOPAUHAT.
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MEXAY JBYMs TOYKaMU  IUIOCKOCTH. BeiBOoauTH " HCIO0/1b30BATh
YpaBHEHUE OKPYKHOCTH (dopMyIibI KOOpJMHAT CEpEIUHBI
OTpEe3Ka, PACCTOSHUS MEXAY JBYMs
TOYKaMH IUIOCKOCTH, yYpaBHEHUSA
IPSIMOU M OKPY>KHOCTH.
BbIOJHATE TPOEKTHI IO TEMaMm
HCIIOJIb30BaHNsl KOOPAMHATHOTO METOAA
IIPY PEIICHUM 3a]a4 Ha BBIYMCIICHUS U
JOKa3aTe/IbCTBA
Bekropsl
Bekrtop. [nuHa (MOZyib) BEKTOpa. DopMyJTUPOBATL ONPEICICHUS U
PaBeHcTtBo  BekTOpoB.  KosmmHeapHsle | MWJUIFOCTPUPOBATh  IOHATUS  BEKTOpA,
BekTopbl. KoopauHatel Bekrtopa. VYM- | JUIMHBI (Momys) BEKTODA,
HOXKEHUE BEKTOpa Ha YHUCIO, CyMMAa | KOJUIMHEApPHBIX  BEKTOPOB,  PaBHBIX
BEKTOPOB, Pa3JIOKEHUE BEKTOpPA IO JABYM | BEKTOPOB.

HCKOJIUIMHCAPHBIM BCKTOpPAM. Vron MCIKIOY

Boruucasarsb JJIIMHY W KOOPAHWHATHI

BekTopamMu. CKalipHOE MPOU3BEIACHUE | BEKTOPA.
BEKTOPOB HaxoauTs yroj MexJ1y BEKTOpaMH.
BoinoiHaTh oreparuu HaJ
BEKTOpPaMHU.
BbINOJIHATH TPOEKTHI MO TeMaM
UCIIOJIb30BaHUsI BEKTOPHOTO  METOo/a
IpU PEIICHUM 337a4 Ha BBIYMCICHUS U
JI0OKa3aTeIbCTBA
JJIeMEHTBI JIOTHKHU
Onpenenenue. AKCHOMBI U TEOPEMBI. BocnpouszBoauts  popMyIHpPOBKH
JlokazarenscTBO.  JlOKa3aTenbCTBO  OT | ONPEAECICHUN; KOHCTPYUPOBATH
npotuBHOro. Teopema, oOpaTHas AaHHOW. | HECTIOKHbIE onpeaeneHus
[Ipumep u KOHTpHIpUMED. CaMOCTOSITEIIBHO. BocnpouzBoauth
bopMyJIUPOBKH U JOKa3aTeIbCTBa
U3YYEHHBIX TEOpEeM, MPOBOJIUTH
HECJIOXKHBIE JI0Ka3aTeNbCTBA
CaMOCTOSITEJIbHO, CChUIaThCS B  XOJE
000CHOBaHUM Ha ornpeJieNeHus,

TCOPCMbI, aKCHMOMBI

Onucanne y‘l@ﬁHO-MeTOI[I/I‘IeCKOFO H MATCPHAIBHO-TCXHUYICCKOI'O ob0ecreyeHus

00pa30BaTeJbHOIO NMpoLecca.

Hanenennocts 00pa3zoBaHusi Ha

pasBUTUC JIMYHOCTH  YYCHHKA, CTO

MO3HABATENbHBIX, WHTEIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH oOIpeaenser
MECTO CpEACTB O00y4YeHUss M y4yeOHOTO OO0OpYyIOBaHMS B CUCTEME MPENojaBaHUsd

MaTCMAaTHUKU.

6.1.
6.1.1. YueOHUKH
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Ne ABTOp, HA3BaHHUE T'on Kanacce Hann4yue
n/n U3AHUSA 3JIEKTPOHHOIO
NPUJIOKEHUsI
1. |I'.B.Jdopodees, N.o. 2015 5
[Tapeirun, C.b. CyBoposga.
Martematuka, 5. VYueOHHK
11 001eo0pa3oBaTeIbHBIX
yupexaeHnui  —  Mockaa.
IIpocsemienue.
2. | I'.B.lopodees, N.o. 2016 6
[Mapeirun, C.b. CyBoposa.
MartemaTtunka, 6. YueOHUK
1. 001eo0pa3oBaTeIbHbIX
yupexaenni  —  Mocksa.
[IpocBenienue.
3. | I'.B.Jopodees, C.b. 2015 7
CysopoBa, E.A. byHunmoBwHU.
Aareopa, 7. VYueOHUMK i
00111e00pa30BaTEIbHBIX
yupexaenni  —  Mocksa.
ITpocemnienue. 2011.
4. | TI'.B.dopodees, C.b. 2015 8
CysopoBa, E.A. byHumoBuu.
Aareopa, 8 VYueOHuK s
00111e00pa30BaTEIbHBIX
yupexaeHui. —  Mocksa.
[IpocBenienue.
5. | I.B.Hopodees, C.b. 2015 9
CysBopoBa, E.A. byHumoBuu.
Aaredopa, 9. VYdeOHHK s
001e00pa3oBaTeIbHBIX
YUPEKIACHUN — Mocksa.
[IpocBenienue.
JI.C.Aranacsn, B.®.byty3os, | 2013 7-9 eCThb

C.b.Kanomiesn " Tp.
I'eomeTpus 7-9. YueOHuk nis
0011e00pa3oBaTeIbHbIX
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yupexaeHnui  —  Mocksa.
IIpocsemienue.

6.1.2. YuyeOHO-MeTOAUYECKHE TOCOOUA

1 JI.B. Ky3nenosna, C.C. 2017
MunaeBa KOHTpOJIbHBIE
paboThI O MaTeMaTHKe 5-6
Kj1acc — Mockaa.
[Ipocsemenue.

2. JI.B. Ky3nenona, C.C. 2017
MunaeBa JlumakTHyecKue
Marepuaisl 5 k1. — MOCKBa.
[Ipocsenienue.

3 C. b.Cysopoga, JI.B. 2016
Kysuenosa, C.C. MuHnaesa,
JI.O. PocnoBa Maremaruka.
MeToandeckue
PEKOMEHIALMH. 5 KIIACC:
nocoOue AJig yauTenen
o01eoOpa3oBar.
YUPEKICHUN—

M., ITpocBemenue.

6.1.3. JJIeKTPOHHO-00pa30BaTeIbHbIE pecypchsl,
HCNOJIb3yeMble PH U3Y4YEeHUH NpeIMeTa
1 CaiiT oOpa3zoBaTeIbHBIX PECYPCOB

http://karmanform.ucoz.ru/index/0-20
matematika-informatika.ru/publ/mate

http://videouroki.net/view news.php?newsid=53

2 Enunas KOJUIEKIIUS
http://karmanform.ucoz.ru/1-5kl.rar
Enunnas KOJUICKLIUSI
http://karmanform.ucoz.ru/2-5kl.rar
Enunnas KOJUICKLIUSA
http://karmanform.ucoz.ru/3-5Kl.rar

1IOP-1.
LIOP-2.

LIOP-3.

(ITpezenTanun)
(ITpe3enrarun)

(ITpe3enrarun)

3 CaiiT 00pa3oBaTeNbHBIX PECYPCOB

http://karmanform.ucoz.ru/index/0-20
matematika-informatika.ru/publ/mate
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http://karmanform.ucoz.ru/index/0-20
http://videouroki.net/view_news.php?newsid=53
http://karmanform.ucoz.ru/1-5kl.rar
http://karmanform.ucoz.ru/2-5kl.rar
http://karmanform.ucoz.ru/3-5kl.rar
http://karmanform.ucoz.ru/index/0-20

http://videouroki.net/view news.php?newsid=53

4 Enunas KOJIIEKIIUSA

OP-1. (ITpe3enTanun)

http://karmanform.ucoz.ru/1-5kl.rar

Enunas KOJUIEKIIUA

HOP-2. (ITpe3enTanun)

http://karmanform.ucoz.ru/2-5kl.rar

Enunas KOJIIEKIIUA

HOP-3. (ITpe3enTarun)

http://karmanform.ucoz.ru/3-5kl.rar

) Caiit 00pa3oBaTeNbHBIX PECYPCOB

http://karmanform.ucoz.ru/index/0-20

matematika-informatika.ru/publ/mate

http://videouroki.net/view news.php?newsid=53

6 MynbTuMenuiiHble 00y4Yarolre MporpaMMbl U 3JEKTPOHHBIE y4EOHBIE

HN3JaHuA 110 OCHOBHBIM pa3aciiaM KypCa MaTCMAaTHUKU.

7 DnekTpoHHasi 0a3a JAaHHBIX JJI CO3/IaHMSI TEMAaTUUYECKUX W UTOTOBBIX

Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX U TPOBEPOUYHBIX MaTEPHUAJIOB JIJIsi
opraHu3aiuu PpOHTATILHOW U UHIAUBUIYTBHON pabOTHI.

6.2. MaTepuaJibHO-TeXHHYECKOE O0ecreyeHmne
6.2.1. KomnbooTepHasi TEXHUKA ¥ HHTEPAKTHBHOE 000py/10BaHHe

Ne Texnuueckue cpeacrsa KOMILJIEKTHOCTh

n/n

1 Kommnbrorep 1

2 MynbTuMenuiiabiii npoektop | 1

3 Krnacchas mocka 1

4 Crenn  ans  pasMemenus | 1
TBOPYECKUX pabor
O0yJaroIuXcst

) Cron yuutenbckuii ¢ Tym6oit | 1

6 VYyenuueckue  cronsl  2-| 15
MECTHbIE C  KOMIUIEKTOM
CTYJIbEB

6.2.2. YueOHOe 000pyI0BaAHME

1 Kommiekr YepTEXKHBIX | 1
WHCTPYMEHTOB (KJIACCHBIX U
pa3/IaTOYHbIX): JIMHENKA,
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http://videouroki.net/view_news.php?newsid=53
http://karmanform.ucoz.ru/1-5kl.rar
http://karmanform.ucoz.ru/2-5kl.rar
http://karmanform.ucoz.ru/3-5kl.rar
http://karmanform.ucoz.ru/index/0-20
http://videouroki.net/view_news.php?newsid=53

TPaHCIIOPTUP, YroabHUK (30°,
60°, 90°), yrompHHK (45°,
90°), HUPKYJIb.

KomrnekTsl
MIAaHUMETPUYECKUX u
CTEPEOMETPUICCKUX TeT
(IeMOHCTpaIMOHHBIX u
pa3 aToOvYHbIX).
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