Myununnaisnoe 610/ukerHoe obmeobpaszoBaresbHoe yapexKaeHue
«Cpennsisi 06meodpazonaTesbnas mKoga Ne 137 ¢ yray6aennnsiv H3yYeHHe
OTACIBLHBIX nIpeaveTon» Kuposekoro paiiona r. Kazaun

«Pacemorpeno» «Cormnacosano» «YTBepKICHO»
Pyxosomrens MO 3amectuTens aupekTopa 1o Hupe MBOY «lllkona
/Mycrapuna 3.]1./ yP }(gﬁ

porokomn No | i { /®posiosa 51.M./ s /WBaroBa 9.M.
OT « _ »aBrycra 20 . rasrycra 20 . et m(’BNQL)‘)_

« 31»aBrycra 2022 .

PABOYASI IPOTPAMMA

[10O MaTeéMaTukKe
yueOHblT npeamer

Ha YPOBEHbL OCHOBHOI'O 00111610 o0OpazoBaHus
YPOBeHb 00paszoBaHms

PacemoTpeno Ha 3acenanun
[Tenarornueckoro cosera
[Iporokosmn Ne 1

ot « 31 »aBrycra 2022 r.

r. Kazans, 2022



IHosicHuTEeNLHAA 3ANIUCKA

PaGouyasi nporpaMmma cocTaB/jieHa HA OCHOBE

e @enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @exepauun» (B
MOCTIEAHEH PelaKIIiN);

e @enepa’dbHOrO TOCYAAPCTBEHHOTO O0pa30BATENbHOIO CTaHAApTa OCHOBHOTO oOmiero oOpa3oBaHus,
YTBEPXKAEHHOTO MpuKa3zoM MuHuctepcTBa oopasoBanus u Hayku P® ot 17 nexabpst 2010 roma Ne 1897 (¢
M3MEHEHHUSMU U IOTIOJTHEHUSIMH )

e OCHOBHOI 00pa3oBaTEIBHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus MBOVY «lllkona Nel37»

e VYuebnoro mrana MBOYVY «Illkoma Ne137»

PaGouast mporpamMMa opreHTUPOBaHA HAa UCIIOJIB30BAHUE YUEOHUKA (VUEOHO-MEMOOULECKO20 KOMNIEKCA).
v" Bynumosud E.A. B.I'. [Topodees, Cysoposa u ap. «Maremaruka. Apudmeruka. ['eomerpust. 5

KJ1accey,
bynumosuu E.A. B.I'. lopodees, CyBopoBa u np «Marematuka. Apudmeruka. ['eomerpus. 6

<\

KJIacC»
B.I'. Jopodees, C.b. CyBoposa, E.A. BynumoBu4. «Anredpa,7»,
B.I'. Hopodees, C.b. CyBoposa, E.A. bynumoBuu. «Aunredpa,d»,
B.I'. opodees, C.b. CyBopona, E.A. BynumoBu4. «Anredpa,9i»,
JI.C. Artanacsan, B.®.byry3os, C.b.Kanomues u ap. «'eomerpus. 7-9 kiaccbi».
[IpenmeTHbIe paboune TETpaau Ha I€YaTHON OCHOBE.

[Tporpamma paccunTana Ha:

ANANENENEN

KJIACCBI MaTeMaTHKa BCETO
5 5 170 gacos
6 6 204 gaca
anrebpa TeOMETpHUS BCETO 3a I'oJI
7 4 2 204 yaca
8 5 2 2384acoB
9 4 2 204 yaca
Hroro 3aron

Br100p nanHOM nporpaMmsl 1 y4eOHO-METOJUYECKOr0 KOMILIEKCa 00YCIOBIIEH € MPEEMCTBEHHOCTBIO
neneil oOpa3oBaHuUs, JIOTMKOW BHYTPUIPEIMETHBIX CBS3€H, a Takke C BO3PACTHBIMH OCOOEHHOCTSMHU
Pa3sBUTHUA y4dalllUXCs, U ONHUPAIOTCA Ha BBIYMCIIMTCIBHBIC YMCHUA M HABBIKH YYalllUXCHd, IMOJTYYCHHBLIC Ha
YPOKax MaTeMaTuku | — 4 KJ1accoB: Ha 3HAHWM yYal[UMHCSI OCHOBHBIX CBOWCTB Ha BCE JICHCTBUSI.

Pabouast nporpaMmma umeeT He/bI0 OOHOBJIEHNE TPeOOBAaHUI K YPOBHIO MOJATOTOBKU HIKOJILHUKOB B
CHUCTEME  €CTECTBEHHO-MAaTeMaTH4YEeCKOro  00pa3oBaHMs, OTpaXKarollee  BaKHEHIIYyI0  OCOOEHHOCTb
NEeAarorn4ecko KOHLENIUU ITOCYAapCTBEHHOTO CTaHapTa - IEPEXO0J OT CyMMBI «IIPEAMETHBIX PE3YJIbTAaTOBY
K «METaIlpeIMETHBIM pe3yJIbTaTaM».

OOyueHne MaTeMaTHKE B OCHOBHOI IIKOJIe HANPaBJIEHO HA JOCTH)KEHUE CIEAYIOIIUX 3a0au:
1) 8 HaNpagIeHUuU TUYHOCIMHO20 PA3GUMUSL.
» (dopmupoBaHWe TmpeACTaBICHHH O MaTeMaTHKEe KaK 4YacTH OOIIeYeOBEYEeCKOH KYIBTYPBI, O

SHAYUMOCTH MAaTEMAaTHUKHU B pa3BUTHU LHUBUIIN3allUU U COBPEMEHHOT'O O6HI€CTBa;

» pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIUICHHS, KyJIbTYPbl PEUH, CIOCOOHOCTH K YMCTBEHHOMY

HKCIIEPUMEHTY;

» (opmMHpOBaHNE HMHTEIUIEKTYyalbHOW YECTHOCTH M OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOIOJCHHUIO

MBICIIMTCIIBHBIX CTEPCOTUIIOB, BBITCKAIOIIUX W3 O6I)I}1€HHOFO OIIbITA,

» BOCIIUTaHWE KayeCTB JIMYHOCTH, OOECICUMBAIOIINX CONUAIBHYIO MOOWIBHOCTB, CIIOCOOHOCTD

MMPUHHUMATE CAMOCTOATCIIbHBIC PCUHICHU A,



» (GopMHpOBaHHE KAa4yeCTB  MBIIUICHUS, HEOOXOAMMBIX JUIs  aJalTallid B  COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIECTBE;

» pa3BHUTHE MHTEpeca K MAaTeMAaTHYECKOMY TBOPYECTBY M MATEMAaTUYECKUX CIIOCOOHOCTEIH;

2) 8 MEmManpeoMemuHoM HanpasieHuu.

» pa3BUTHE TIPEACTAaBICHUH O MaTeMaThke Kak (opMe OINUCaHUs U METOJe IO3HAHHUs
NCHCTBUTEIILHOCTH,  CO3JJaHME  YCIOBHW Ui NPHOOPETCHUS  NEPBOHAYAIBLHOTO  OIBITA
MaTeMaTHYECKOTO MOJICIIUPOBAHUS;

» (GopMHpoBaHUE OOIIUX CIOCOOOB HHTEILICKTYAIBHOM IEATEIbHOCTH, XapaKTEPHBIX JIJISl MATEMATUKH U
SBJISIIOIIMXCSI OCHOBOM IMO3HABATEIBHOM KYJIBTYpbI, 3HAYMMOM JUIS Pa3IMYHBIX C(ep 4eT0BEUEeCKOH
NeSITeIIbHOCTH,

» pa3BUTHE YMCHUH TNPUMEHITh H3Yy4YCHHBIC IOHSTHS, PE3yJbTaThl, METOIBI JUIS PELICHUS 3a/1a4
NPaKTUYECKOTO XapaKTepa W 3a7ad CMEXHBIX JUCHIUIUIMH C HUCIOJb30BAHUEM IPU HEOOXOIMMOCTH
CIPAaBOYHBIX MaTEPHAJIOB, KOMIIBIOTEPA, MOJB30BATHCSA OICHKOW M MPHKHAKONH NpPU MPaKTHYECKUX
pacuerax;

3) 8 NPeOMEeMHOM HANPABLEHUU.

OBJIQJICHUE MaTEMATUICCKIUMHU 3HAHUSIMH U YMCHHUSIMHU, HEOOXOTUMBIMU TSI ITPOAOIDKEHHSI
00pa30BaHus, N3YYEHHUS] CMEXHBIX JUCUUIUINH, TPAMEHEHHS B TOBCETHEBHOM JKU3HU;

co3nanue pyHIaMEHTa JIJIsl MATEMaTUYeCKOTO Pa3BUTHUS, JOPMHUPOBAHUS MEXAHU3MOB MBIIILICHHS,
XapaKTEPHBIX TSI MATEMAaTUIECKOH JIeSTETbHOCTH.

MOHUMaHHE POJIM UHPOPMAITUOHHBIX MPOLIECCOB B COBPEMEHHOM MHPE;

pa3BuUTHE YMEHUH paboTaTh C y4€OHBIM MaTEMAaTHYECKHM TEKCTOM, TOYHO U TPAMOTHO BBIPAXKaTh
CBOM MBICJIH C IPUMECHEHUEM MAaTEeMAaTUYE€CKON TEPMUHOJIOTUN U CUMBOJIMKH, TPOBOIUTH JIOTHYECKHUE
000CHOBaHMS, JI0KA3aTEILCTBA MATEMATUIECKUX YTBEPIKICHHIA;

(dbopMHpOBaHUE CHCTEMATUYCCKUX 3HAHUHN O TUIOCKUX (PUTypax U MX CBOMCTBAX, MPEICTABICHHUH O
POCTPAHCTBEHHBIX TEJaX;

» (OopMHpOBaHHUE MPEJICTABICHUI O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE, O
NPOCTEHIINX BEPOATHOCTHBIX MOJICIISIX;

» pa3BHUTHE YMCHHU U3BJICKaTh HHPOPMAIIUIO, MPEICTABICHHYIO B Ta0IHIIaX, HA qUarpaMMax, rpagukax
U aHAJTM3UPOBATH €e.

MaremaTtnueckoe 0Opa3oBaHHE UIPAeT BAXKHYIO pPOJb B MPAKTUYECKOM >KM3HM OOLIECTBA, KOTOpas
cBs3aHa ¢ GOPMUPOBAHUEM CIIOCOOHOCTEHN K YMCTBEHHOMY IKCIEPUMEHTY.

[TpakTyeckas MOJE3HOCTh MpeaMeTa OOYCIOBIEHA TE€M, YTO MPOUCXOAUT (OPMHPOBAHHE OOIIUX
CIOCO0O0B MHTEIUIEKTYaIbHOU AEATEIbHOCTH, 3HAUUMOH JIJISl pa3IMIHBIX c(ep YeTOBEUECKOM IeATEIIHHOCTH.

be3 6a30Boif MaTeMaTHueCKOW MOATOTOBKM HEBO3MOXKHO CTaTh OOpPa30BaHHBIM YEJIOBEKOM, TaK Kak
OBJIQ/ICHUE MAaTEeMAaTUYECKMMU 3HAHUSAMH WM YMEHUSMH HEOOXOAMMO Ui TPOJOJDKEHHS OOpa30oBaHMA,
U3YYEHUS CMEXKHBIX TUCIUIUINH, TPUMEHEHHUS B TIOBCETHEBHOM JKU3HH.

OOydeHune MaTeMaTHKE JaeT BO3MOXHOCTh (DOPMHUPOBATh y YyYAIIUXCS KadecTBAa MBINUICHHUS
HE00XO0/IMMBbIE /7S aJalTalui B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIIECTBE.

HoBu3Ha maHHOW MpOrpamMMBl ONPENENsIeTcsl TEM, YTO B OCHOBE MOCTPOCHHS JIaHHOTO Kypca JIEKUT
uies TyMaHU3alUUU OOyYeHHs, COOTBETCTBYIOLIAs COBPEMEHHBIM IPEACTABICHHUSIM O IENAX HIKOJIBHOIO
o0pa3oBaHUs W YAEJSIOMmas 0co0oe BHHMAaHWE JIMYHOCTH YYEHHKA, €r0 WHTepecaM M CIOCOOHOCTSIM.
[Ipenmaraemelii Kypc mo3BosiseT obOecneunTh (OpMUpOBAaHHE KaK #npeoMemHublX YMEHUH, Tak M
VHUBEPCANbHBIX Y4eOHbIX Oeticmeuti MIKOJIHHUKOB, a TaKXKe CIMOCOOCTBYET JOCTIKEHHIO ONPENEIEHHBIX BO
@®I'OC NUYHOCTHBIX PE3YJIbTATOB, KOTOpPbIE B JalbHEHIIEM MO3BOJIAT yJalUMCS MPUMEHSATH MOJIy4YeHHbIE
3HAHUS ¥ YMEHUS JIJISl pEIICHUS pa3IMIHbIX KU3HCHHBIX 3a/1a4.

MeXnpeaMeTHbIe CBSI3U OCYIIECTBIISIIOTCS TOCPEICTBOM OIOPHI JAHHOTO TPEeaMeTa Ha UHDOPMAmuKy,

vVV VYV V

v

Qusuxy, xumuro, ceoepaguio.

[Tpu opranuzanuu mnporiecca oOyuyeHHUsl B paMKax JTAaHHON MporpaMMbl MpernoiaraeTcs NpuMeHeHne
CIEIYIOIINUX TMeJAarorH4ecKuX TeXHOJIOoruii o0y4YeHMs: JIMYHOCTHO-OPHEHTHPOBAaHHAas (Ielaroruka
COTPY/ZHHUYECTBA), TO3BOJIIOUIYI0 YBUAETh YpPOBEHb OOYYEHHOCTH Ka)XJIOr0 YYEHHKa U CBOEBPEMEHHO
MOJIKOPPEKTUPOBaTh €€; TEXHOJOTus YpPOBHEBOW audQepeHInanuy, Mo3BOJIAOMAs peOEHKY BbIOMpATh
YPOBEHb CIOXHOCTH, UH(OPMAIIMOHHO-KOMMYHHKAIIMOHHAs TEXHOJIOTHs, o0ecrnieunBaromas (popMupoBaHue
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y4eOHO-TI03HaBaTEIbHON M HMH(OPMAIIMOHHON NeATENbHOCTH ydammxcs. Mcnoiab30BaHHE KOMITBIOTEPHBIX
TEXHOJIOTUI B NpENnoJaBaHUM MAaTEMaTUKU IO3BOJSIET HENPEPBIBHO MEHATH (DOpMBI pabOTHl Ha YpOKe,
IIOCTOSIHHO 4€pel0BaTh YCTHBIE U NKMCbMEHHBIE YIPAXHEHUs, OCYIIECTBIATh PA3HbIE MOAXOAbI K PELICHUIO
MaTEeMaTHYECKUX 3alad, a 3TO IIOCTOSHHO CO3/aeT M NONACPKUBACT HHTEILIEKTYaJbHOE HAIpPsIKEHUE
y4damuxcs, GOpMUPYET y HUX YCTOWYHMBBIN MHTEPEC K U3YyYCHHIO JAHHOTO MPEIMETA.

OO0mas xapakTepucTUKAa y4e0HOr0 nmpeamera

Coo0eporcanue mamemamuyeckozo 00pa3o6anus B OCHOBHOM IMIKoJe (QOpPMHPYETCs Ha OCHOBE
(dbyHIaMEHTABHOTO si/ipa MIKOJIHLHOTO MaTeMaTHYecKoro oOpasoBaHus. B mporpamMMe oHO MHpeCTaBICHO B
BUJIE COBOKYIHOCTH COJAEPKATEIbHBIX Ppa3/ieloB, KOHKPETU3UPYIOLIUX COOTBETCTBYIOIIHME OJIOKU
(GyHIaMEHTAIBHOTO siipa MPUMEHHUTEIFHO K OCHOBHOHM mikosie. [Iporpamma perinamMeHTHpYeT o0BeM
MaTepuaia, 00s3aTeIbHOrO U1 U3yYeHHUs] B OCHOBHOM IIKOJIE, a TAKXKe JIaeT ero pacrpeaeneHue Mexay 5—~6
u 7—9 xnaccamu.

CopepxaHre MaTeMaTH4ecKOoro 0Opa3oBaHHs B OCHOBHOM IIKOJIE BKIIIOYACT CIEAYIOIIME Pa3felibl:
apugmemuka, aneebpa, QYHKYuU, 6epoOAMHOCMb U cmamucmuxa, ceomempus. Hapsay c¢ 3TuM B HeEro
BKJIFOUCHBI ABAa JOIIOJHUTCIBHBIX pa3aciia: JlocuKa u MHoacecmea, Mamemamurka 6 uCmopuiecCKom paseumuu,
YTO CBA3aHO C peaju3auueil 1enedl OOIIEMHTENIEKTYaIbHOTO M OOLIEKYJIbTYpPHOIO PAa3BUTHUS YHaLUXCS.
CogepxaHue KaXIOTO M3 JTHUX pPa3JelioB pPa3BOPAuMBACTCA B COAEPKATEIbHO-METOAMYECKYIO JIMHUIO,
IPOHM3BIBAIONIYIO0 BCE OCHOBHBIE Pa3/Ieibl CONEPKaHMs MATEMAaTHIECKOro 00pa30BaHUs HA TaHHOW CTYIEHU
o0OyueHusl.

Cogepxanne paszziena «ApupMETHKa» CIYXKHT 0a30i Ul JaTbHEHINEro W3y4eHHUs YJalluMUCs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO UX JIOTMUECKOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIH30BaThCA
AITOpUTMAaMH, a TaKKEe HpI/IO6pCTeHI/IIO MMPAKTUYCCKUX HABBIKOB, HCO6XOIH/IMI)IX B HOBCGI[HCBHOﬁ JKU3HU.
Pa3BuTHe MOHSATHS O YUCIIEe B OCHOBHOH IIKOJIE€ CBSI3aHO C PAllMOHAIBHBIMU M UPPAIMOHATBHBIMU YHCIAMH,
GbOopMHUpPOBAaHUEM TEPBUYHBIX MPEICTABICHUM O NEHCTBUTEIHHOM YHCIE. 3aBEpIICHUE YWCIOBOW JUHUU
(cucremaTH3alusl CBEACHHUNM O NEHCTBUTENBHBIX UYMCIAaX, O KOMIUIEKCHBIX YHCIIaX), TaKk ke Kak u Oojee
CJIO’KHBIE BOIPOCHI apuMeTHkH (anroput™ EBKinma, ocHOBHaAs TeopemMa apu(pMETHKHN ), OTHECEHO K CTYIIEHU
o01miero cpeaHero (MOJIHOT0) 0Opa3oBaHUsl.

Conepxkanne pasnena «Anredpa» HampaBieHO Ha (GOPMHUPOBAHME Y YUAIIUXCS MATEMATHYECKOTO
ammapara JUisl pelIeHus 3a/ad M3 pasHbIX pa3/elioB MaTeMaTUKH, CMEXKHBIX IMPEIMETOB, OKpPYKaoLIEeH
PCAITBHOCTH. SI3BIK anre6p},1 MOAYCPKUBACT 3HAYCHUC MATCMATHUKH KaK s3bIKa OJId IOCTPOCHUA
MaTeMaTHYECKUX MOJENel MPOLEcCOB U SBJIEHUI peanbHOro Mupa. B 3amaum m3yueHust anreOpbl BXOIAT
TAKXE Pa3BUTUC AJITOPUTMUUYCCKOIO MBIIIJICHHA, HCO6XO}II/IMOFO, B YaCTHOCTH, JI1 YCBOCHHA KypcCa
UH(POPMATUKH, OBJAJEHUS HaBbIKAMM JEIYKTHBHBIX paccyxaeHuid. [IpeoOpazoBaHue CHMBOJIBHBIX (OpM
BHOCHUT cHe[U(UYECKHUI BKJIaJ B pa3BUTHE BOOOPAKEHUS YUalllUXCsl, UX CIIOCOOHOCTEN K MaTeMaTHYeCKOMY
TBOpYECTBY. B OCHOBHOII 1IKOJE€ MaTepuan rpynnupyeTcss BOKPYT pallMOHAIbHBIX BBIPAXKEHUH, a BOMPOCHI,
CBA3aHHBIC C HppanvoHaJIbHbBIMHA BBIPpAXKCHUSMU, C TPUTOHOMCTPUUICCKUMU (bYHKIII/IflMI/I u
npeoOpa30BaHUSMH, BXOAST B COJIEpKaHUE Kypca MaTeMAaTUKU Ha cTapuiei cCTyneHr o0yueHHsl B LIIKOJIE.

Conepxxanme pazaena «DyHKIUW» HANEJICHO Ha IMOJNyYSHHE MIKOJbHUKAMHA KOHKPETHBIX 3HAHUK O
(GYHKIMM KaK BaKHEHIIEH MaTeMaTH4ecKOM MOJAENH s ONMCAHUs M HCCIEeNOBaHMSA pa3zHOOOpPa3HbBIX
nporeccoB. M3ydeHne 3TOro Marepuaia CIOCOOCTBYET DPa3BUTHIO Y YYaIlUXCS YMEHHUS HCIIOJB30BaTh
pa3iMYHbIe S3BIKM MaTeMaTHUKU (CIIOBECHBIM, CHMBOJMYECKHH, Trpadudeckuii), BHOCHT BKJIaJg B
dbopMupoBaHUEe IPEICTABICHUN O POJIM MATEMATHUKH B PA3BUTHUN IUBUIIM3AINH U KYJIbTYpBHI.

Paznen «BeposTHOCTh M CTAaTHCTUKa» — O0s3aTeNbHBIA KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOIINH €r0 MPUKIATHOE W MPAKTUIECKOe 3HAUYEHHE. DTOT MaTepranl HeOOXOIUM IPEkKAE BCEro s
dopmupoBaHus y ydamuxcsd (QYHKIHMOHAIBHOW TPaMOTHOCTM — YMEHHMH BOCHPUHUMATh U KPUTHUECKU
aHAIM3UPOBATh MH(OPMALIMIO, IPEACTABIICHHYIO B PAa3IUYHbIX (opMax, IOHUMATh BEPOATHOCTHBIN XapaKTep
MHOTHX peaJIbHBIX 3aBHCHMOCTEH, MPOBOJUTH IMPOCTEHIINE BEPOATHOCTHBIE pacueThl. V3yueHue OCHOB
KOMOWHATOPHUKH TIO3BOJIUT YYalIMMCS PAacCMaTPHBATh CIydad, OCYHIECTBIATH Mepedop M TMOJCYET YHcia
BapHUaHTOB, B TOM YHCJIE B MPOCTEHIINX MPUKIIAJHBIX 33/1a4ax.

IIpy u3ydeHHH CTATUCTUKHU U BEPOSATHOCTH PACIIUPSIOTCS MPEACTABIEHUS O COBPEMEHHOW KapTHHE
MHUpa U METOJIaX ero Ucciep0BaHus, GOpMUPYETCsl IOHUMAaHUE POJIU CTATUCTHKU KaK UCTOYHHMKA COIUAIBHO
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3HaYMMOM MH(OPMAIMH U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOATHOCTHOTO MBILIUICHHSL.

Llenb conepxanus pasnena «I'eoMeTpus» — pa3BUTh y yHalUXCs IPOCTPAHCTBEHHOE BOOOpa)KEHUE U
JIOTMYECKOE MBIIUICHNE MMyTeM CHCTEMAaTUYECKOTO U3YUYEHHUS! CBOMCTB T€OMETPHUYECKUX (PUTYp Ha MIOCKOCTH
U B [IPOCTPAHCTBE U NPUMEHEHMS 3TUX CBOMCTB IIPU PEILICHUU 3a/1a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO
xapakrepa. CyllecTBeHHass pojib IpPU 3TOM OTBOJAUTCSA Pa3BUTHIO FeoMeTpuuecKkor MHTyunuu. CoueTaHue
HarJJHOCTU CO CTPOTOCTBIO SIBISIETCS. HEOTHEMJIEMOM 4YacTbl0 I€OMETPHYECKHMX 3HaHuUM. Marepuail,
oTHocaumiics k Onokam «Koopaunatel» U «BekTopbl», B 3HAYUTENBHOW CTENEHW HeceT B cebe
MEXIPEIMETHBIE 3HaHMsI, KOTOPbIE HAXOAT IPUMEHEHHUE KAaK B PA3JIMYHBIX MAaTEMAaTUYECKUX JUCLMILIMHAX,
TaK U B CMEXXHBIX [IPEIMETaX.

OcobeHHocThIO pazfena «Jloruka u MHOKECTBa» SABJISIETCS TO, YTO MPE/ICTABICHHBIN B HEM MaTepuall
[IPEUMYILECTBEHHO HW3Yy4YaeTCs M MWCIOJb3YeTCA pPACHpPElNeIeHHO — B XOJE PACCMOTPEHUs PA3IUYHbIX
BOIIPOCOB  Kypca. COOTBETCTBYIOIIMM MaTepHall HAUEJICH Ha MAaTeMaTU4eCKOe pa3BUTHE ydalluxcs,
¢dopMHupOBaHUE Y HUX YMEHHS TOYHO, COKATO M SICHO U3JIaraTh MBICIH B YCTHOM M TUCbMEHHON PEYH.

Paznen «MaTteMaTuka B MICTOPUYECKOM Pa3BUTUW» IpeAHAa3HAUECH U1 (POPMUPOBAHUS MIPEICTaBICHUI
0 MaTeMaTUKE KaK 4YacTU 4YEJOBEUECKOM KyJbTYpbl, JUIsl OOIIEro pa3BUTHUS IIKOJIBHUKOB, UL CO3JaHUS
KyJIbTYpHO-UCTOPUYECKOH cpenibl 00yueHus. Ha Hero He BblAEISETCS CHEIMATBHBIX YPOKOB, YCBOGHHUE €I0 HE
KOHTPOJIUPYETCS, HO COAEpKAHKME ITOTO pasjieia OpraHMYHO MPUCYTCTBYET B yU€OHOM MpOIECCE KaK CBOETO
pola ryMaHMTapHbI (OH MpU PacCMOTPEHHUU MNPOOIEMAaTHKH OCHOBHOI'O COJEp)KAHUS MaTeMaTHYecKOro
o0OpazoBaHus.

B ocHoBe copeprkaHusi 00yuyeHHMs] MaTEMAaTUKE JIEKUT OBJIAJCHUE YYalllUMUCS CIEAYIOIIMMHU BUIAMU
KOMIIETEHIIMI: MNpeAMeTHOH, KOMMYHUKATHBHOW, OpPraHM3allMOHHOW U oOwWeKyJbTypHOil. B
COOTBETCTBUM C O3TUMHU BHJAMHU KOMIIETCHLUMH HaMU BBIJECJICHBl TIJIABHBIE COJEP’KaTEIbHO-LIEICBbIC
HaIpaBJieHUs (JIMHUM) pa3BUTHUS y4YaIIUXCsl CPEACTBAMU NpeameTa «MaremMaTukay.

IIpenmernass xkomnerenums. Ilox mnpenMeTrHOM KOMIIETEHUMEH IIOHMMAETCS OCBEIOMIIEHHOCTD
IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTEeMaTHYECKHX IPEICTABICHUA W OBJIAJCHHE MUMH HEOO0XOIUMBIMU
npeaMeTHbIMU yMeHusIMU. DopMupyroTes cieayromiie o0pas3yrolye 3Ty KOMIETEHIUIO NPEeACTaBICHUs: O
MaTEMaTUYECKOM SA3BIKE KaK CPEACTBE BBIPAKEHHsSI MATEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.1.; O
MaTEMAaTUYECKOM MOJIEIMPOBAaHUN KaK OIHOM U3 BAXKHBIX METOJNOB INO3HaHMS Mupa. DopMHUpyrOTCS
cienyomye o0pasyooliyue 3Ty KOMIIETEHIMIO YMEHHMs: CO3JaBaTh MPOCTEHIINE MaTeMaTHYeCKHUe MOJEIH,
paboTaTh C HUMHU U UHTEPIPETHUPOBATH NOJIYUECHHBIE PE3Y/IbTaThl; IPUOOPETATh U CUCTEMATU3UPOBATh 3HAHUSA
0 croco0ax pelleHuss MaTeMaTHYeCKHX 3a/ay, a TakKe MPUMEHSTb 3TH 3HAHUS U YMEHHS Ul pELICHUS
MHOTHUX KU3HEHHBIX 3aJad.

KommyHukaTuBHass KommereHuMs. [lol KOMMYHMKAaTHBHOM KOMIIETEHIIMEW ITOHUMAETCs
c(OPMHPOBAHHOCTh YMEHMS SICHO M UETKO U3JaraTb CBOM MBICIH, CTPOMTh apryMEHTHPOBAaHHbBIE
paccyXaeHHsl, BECTH JHaJor, BOCIPUHUMAs TOUKY 3pEHHs coOeceTHUMKa M B TO K€ BpeMs mojsepras eé
KPUTUYECKOMY aHajlMu3y, OTCTauBaTh (MpU HEOOXOAMMOCTH) CBOIO TOYKY 3PEHHS, BBICTpauWBas CUCTEMY
aprymeHtauuu. @opMupyrorcs o0pasyrolue 3Ty KOMIETEHLMIO YMEHMs, a TakKe YMEHMsI H3BIIEKaTb
UHPOPMALIMIO U3 Pa3HOro pojJia MCTOYHHUKOB, NMPeoOpa3oBbIBas €€ MpU HEOOXOAUMOCTH B Apyrue (popmbl
(TEKCTHI, TAOIHUIIBI, CXEMBI U T.11.).

Opranm3annonHas  komnereHuusl. Ilox  opraHM3anMoOHHOM — KOMIIETEHIIMEW  ITOHUMAaeTCA
c(OpPMUPOBAHHOCTh YMEHHSI CaMOCTOSITEIbHO HAXOJIUTh M IPUCBAUBATh HEOOXOJIUMBIE YYallUMCs HOBBIE
3HaHus. PopMUPYIOTCA Cleayrole 00pa3ylolue 3Ty KOMIETEHLHUIO YMEHHS: CaMOCTOSATEIBHO CTaBUThH
yueOHyI0 3a7auy (1enb), pa30uBaTh €€ Ha COCTABHbIE YaCTH, HA KOTOPBIX OyAeT OCHOBBIBAThHCS IMpolecc e€
pellIeHNs, aHATU3UPOBATh PE3YIbTAT JEHCTBUS, BBISABIATH JOMYIIEHHBIE OMIMOKA U HETOUHOCTH, UCTIPABIISATH
UX M TPEICTaBISTh MOJIYYEHHBIH pe3yapTaT B (QopMme, JEerko TOCTYMHOW JUIsi BOCHPUATUS JIPYTHX
monei.O0eKyJIbTypHass ~ KommeTeHuusi. [log  oOmeKylIbTypHOM ~ KOMIETEHIMEH  MOHUMAaeTcs
OCBEJIOMJIEHHOCTh HIKOJIbBHUKOB O MaTeéMaTHKe KaK 3JIeMEHTe OOIIeyYelOBEYeCKOM KyNbTyphbl, €€ MecTe B
CUCTEME APYTUX HAyK, a TaKXKe €€ poJIM B Pa3BUTHM IPEACTABICHUM YEIOBEYECTBA O LEJIOCTHON KapTHHE
mupa. GopMupyroTes ciefyronue o0pa3yrolye 3Ty KOMIETEHINIO IMPeICTaBiIeHUs: 00 ypOBHE pa3BUTHUS
MaTEMaTUKH Ha Pa3HbIX MCTOPUYECKHX 3TaIlaX; O BHICOKOW MPAKTHUUYECKON 3HAUMMOCTH MAaTEMATHUKH C TOUYKH
3pEHMS CO3/1aHMS U Pa3BUTHS MATEPUAIBbHON KYJIBTYPhI YEIOBEUECTBA, a TAKKE O BAXKHON POJIU MATEMATUKH C
TOYKU 3peHHMs (OPMUPOBAHMM TAKUX BAKHEHIINX YEPT JMYHOCTH, KaK HE3aBUCHUMOCTb M KPUTHYHOCTh
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MBIIIJICHHUA, BOJIA 1 HAacCTOMYHBOCTH B AOCTHIKCHUU LCIIU U IP.

JInuHoCTHBIE, MeTanIpeIMeTHbIE U MPeAMETHbIE Pe3yJIbTATHI 0CBOEHHUS Y4eOHOT 0
npeamera, Kypca.

JInuHOCTHBIE YHHBepPCcaAJIbHbIe Y4eOHblIe AeiicTBUS

B paMKkax KOTHUTHBHOI0 KOMIIOHEHTa OyayT chOpMUPOBaHBI:
* OCHOBBI COLIMATBHO-KPUTHYECKOTO MBIIUICHUS, OPUEHTAIUA B OCOOCHHOCTSIX COIMAIbHBIX OTHOLICHUNA U
B3aUMOJCHCTBHUH,
B paMkax eHHOCTHOIr0 U IMOIMOHAJIBLHOI0 KOMIIOHEHTOB OyayT chOpMUPOBAHBI:
* YBa)KEHUE K JINYHOCTU U €€ JOCTOMHCTBY, J00pOXKEIATENIbHOE OTHOLIEHUE K OKPY’KAIOIIUM, HETEpIUMOCTb
K JTFOOBIM BHJIaM HACHJIUSI U TOTOBHOCTD IIPOTUBOCTOSITH UM;
* IOTPEOHOCTh B CAMOBBIPAKCHUU U CaMOpeaIn3allii, COLUAIbHOM ITPU3HAHUY;
* [IO3UTUBHAs MOpaJbHAas CaMOOLICHKA M MOpaJbHbIE YYBCTBA — YYBCTBO TI'OPJAOCTH IIPHU CIIEJOBAaHUHU
MOpaJIbHBIM HOpMaM, NIEpEKUBAHKUE CThIJIA U BUHBI IIPU UX HAPYLICHUH.
B paMkax 1esiTeJibHOCTHOIO (II0BeIeHYeCKOro) KOMINOHeHTa OynyT c(hOpMUPOBAHBIL:
* FTOTOBHOCTb U CIIOCOOHOCTH K BBIIOJIHEHUIO HOPM U TpeOOBaHMH LIKOJIBHOM JKU3HH, IPaB U 00sS3aHHOCTEH
YYEHHKA;
* YMEHHUE BECTH JUAJIOI HA OCHOBE PAaBHOIPABHBIX OTHOLICHWH W B3aMMHOI'O YBRXXCHMS U NIPUHATHS; YMEHHE
KOHCTPYKTHUBHO pa3penatb KOH()IUKTHI;
* YMEHHUE CTPOUTD KU3HEHHBIE IIJIaHbI C Y4ETOM KOHKPETHBIX COLIMAIbLHO-UCTOPUYECKUX YCIOBUM;
* YCTOWYMBBIA [MO3HABATENbHBI MHTEPEC M CTAHOBJIEHHME CMBICIO00pa3yromiell (yHKIUU MO3HABaTEIbHOTO
MOTHBA
MertanpenmeTHble yHHBepcaJbHble y4eOHbIe 1eiicTBUS
PeryasiTuBHbIe

BrinmyckHuK Haydures:
* [[EJICTIOJIaTaHUI0, BKJIIOYas TIIOCTAHOBKY HOBBIX IleJiel, IpeoOpa3oBaHHWE TMPAKTUUYECKOM 3agauu B
IIO3HABATEIIbHYIO;
* CAMOCTOSITEJIbHO AHAIU3UPOBATh YCIOBUSA JOCTHIKEHUS L€ HAa OCHOBE YYETa BBIACIICHHBIX YYUTEIEM
OpPUEHTHUPOB JEUCTBHS B HOBOM Y4eOHOM MarepHae;
* IUIAHUPOBATH IIYTU JTOCTUKEHUS LEIEH;
* YCTaHAaBIIUBATh LIEJIEBBIE IPUOPUTETHI;
* YMETh CAMOCTOSTENILHO KOHTPOIMPOBATE CBOE BpEMs U YIIPABJIATH UM;
* OCYILIECTBJISITh KOHCTATUPYIOLIUHN U MPEABOCXUILAIONINN KOHTPOJIb MO Pe3yibTaTy U MO CIOCO0Y JeHCTBNUS;
aKTyaJbHBIM KOHTPOJIb HA YPOBHE IPOU3BOJILHOIO BHUMAHUS;
* aJIEKBAaTHO CaMOCTOSITEJIbHO OIIEHUBATh MPABWJIBHOCTb BBIMOJIHEHUS JEUCTBUS M BHOCUTH HEOOXOAUMBIE
KOPPEKTUBBI B UCIIOJIHEHHUE KaK B KOHIIE IEUCTBUS, TAK U 10 XOAY €r0 pealu3aluu;
KoMmyHnkaTuBHBIC

BrinyckHuk Hayuures:
* YYUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIWHALMY PA3IMYHBIX ITO3UIMI B COTPYIHUYECTBE;
* (hopmynupoBaTh COOCTBEHHOE MHEHHE U TMO3ULHUIO, APTYMEHTUPOBATh U KOOPIUHUPOBAThH €€ C MO3ULUAMHU
napTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIETO PEIIeHNs] B COBMECTHON JeSTeIbHOCTH;
* 33J1aBaTh BOIPOCHI, HEOOXOAUMBIE JUIsI OpraHU3alMd COOCTBEHHOH NEATETbHOCTH M COTPYAHMYECTBA C
[IapTHEPOM;
* OCYILECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;



* OpraHMU30BbIBAThH U IJIAHUPOBATH y4eOHOE COTPYTHHUECTBO C YUUTENIEM U CBEPCTHUKAMHU, ONPEACIATh LeTH
1 QYHKIMH YIaCTHUKOB, CITOCOOBI B3aMMO/ICHCTBHS; TUTAHUPOBATH OOIIHE CIIOCOOBI PabOTHI;
* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY NeHCTBUI apTHEPA, yMETh YOSKAATh;
* paboTaTh B TpyIllie — yCTaHABIUBATh paboure OTHOIIEHUS, 3H(PEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATh
IOPOAYKTHUBHOM KOOIEPAllMH; HMHTEIPUPOBATbCS B TPYIIY CBEPCTHUKOB W CTPOHUTH MPOAYKTHBHOE
B3aMMOJICICTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;
* OCHOBAaM KOMMYHUKAaTUBHOU pediexcuu;
* UCIIOJIB30BATh aJICKBATHBIE S3BIKOBBIE CPEACTBA ISl OTOOpa)KEHUS CBOMX YYBCTB, MBICICH, MOTHBOB H
NOTPeOHOCTEH;
* oToOpakaTh B peuu (omnucaHue, 0ObICHEHHE) COIep )KaHUe COBEPIIAeMbIX JEHCTBHI Kak B (popmMe rpoMKOif
COLMAIM3UPOBAHHON PeUH, TaK U B (hOpMe BHYTPEHHEH peUH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:
* yuumovleams U KOOPOUHUPOBAMb OMAUYHbBIE OM COOCMBEHHOU NO3UYuU, NO3UYUU Opyeux Jaroeu 6
compyonuyecmee;
* YUUmMbIBams pasHvle MHEHUsl U UHMepecsl U 0O0CHOBBIEAMb COOCMBEHHYIO NOZUYUIO,
* NOHUMAMb OMHOCUMENbHOCIb MHEHUU U N00X0008 K peleHUuro npooiemsl;
* Opamb Ha ceOsl UHUYUAMUBY 8 OP2AHU3AYUU COBMECHO20 OeliCmBUs (0el1080¢e TUOePCmeEo);
* 0KA3bl8aAMb NOO0EPIHCKY U codelicmeue mem, OmM K020 3A8UCUM OOCMUICEHUe yeau 8 COBMECMmHOU
oesmenbHOCmu,
* ocywiecmensims KOMMYHUKAMUBHYIO peieKCUur0 KaKk O0CO3HAHUe OCHOBAHUL COOCMBEHHbIX Oelicmeutl u
Oelicmeuti napmuépa,
* 6 npoyecce KOMMYHUKAUUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOJIHO Nepeoasamsv NaApmHEPy
HeoOX00UMYI0 UHDOPMAyUI0 KaK opueHmup OJisk NOCMPOoeHUst OelUCmeust,
* gcmynamov 6 0uanoe, A Makxdce y4acmeosamv 8 KOJIeKMUBHOM 00CYHCOeHUuU npobdiem, y4acmeosamsv 8
OUCKYCCUU U APYMEHMUPOBAMb CE0I0 NO3UYUIO, 6]1A0eMb MOHOL0SUYECKOU U OUAIOSUYECKOU hopmamu peyu
8 COOMBEMCMBUU C 2PAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,
* C1€008aMb MOPATbHO-IMULECKUM U NCUXOO2UYECKUM NPUHYUNAM 0OWeHUs U COMPYOHUYECMBA HA OCHOBE
VBANCUMENbHO20 ~ OMHOWleHUss K  NAPMHEPAM, 6HUMAHUSL K  JUYHOCMU  OpYy2020,  AO0EK8AMHO20
MEANCTUYHOCMHO20 BOCHPUSAMUSL, 20MOBHOCMU A0EK8AMHO Deasupo8amsv Ha HYHCObl OpYeUX, 8 YACMHOCU
0Ka3vbI8AMb NOMOWb U IMOYUOHANLHYIO NOOOEPHCKY NAPMHEpAM 8 npoyecce OOCMUNCEHUs 0Owell yenu
CO8MeCmHOU 0esmenbHOCIU,
* ycmpausams d¢hekmusHvle 2pynnosvie 00CyscoeHus u obecneuusams 0OMeH 3SHAHUAMU MeHCOy UIeHaAMU
epynnol 05l NPUHAMUS 2P PEKMUBHBIX COBMECMHBIX DeULeHUl,
* 8 COBMECMHOU OessmeNbHOCU YEéMKO QOPpMYIUposams yeau epynnvl U NO38014Mb €€ YUACMHUKAM
NPOAGIAMb COOCMBEHHYIO IHEP2UIO OISl OOCMUNCEHUS IMUX YeTell.
Ilo3naBaTenbHbBIE

BrImycKkHUK HayquTCS:
* OCHOBaM peallu3alliy MPOEKTHO-UCCIIE0BATEIbCKON AEATEIbHOCTH;
* IPOBOJINTH HAOIIO/ICHUE M SKCIIEPUMEHT I10JT PYKOBOJICTBOM YUUTEIIS;
* OCYILIECTBIIATh PACHIMPEHHBIHN MOMCK HH(POPMAIUY C UCTIOIb30BaHUEM pecypcoB 6ubimorek u MHTepHera;
* CO3/1aBaTh M NMPEOOPA30BBIBATH MOJICITH U CXEMBI JIJISl pEIICHUS 3a/1a4;
* OCYIIECTBIIATH BBIOOp Hambosiee H3PPEKTUBHBIX CIIOCOOOB PEIICHHUs 33]a4 B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIIOBHI;
* 1aBaTh ONpE/IEICHNE TTOHATHIM;
* yCTaHABJIMBAThH MPUINHHO-CIICACTBEHHBIC CBSI3H;
* OCYILECTBIIATH JIOTHYECKYIO OIEPALMIO YCTAHOBJICHUS POJAOBUAOBBIX OTHOIICHUH, OTpaHUYECHUE TIOHATHS;
* 0000IIaTh TMOHATHA — OCYIIECTBISITH JIOTHYECKYIO OIEPalMio IMEepexoja OT BHIOBBIX IPH3HAKOB K
POZIOBOMY MOHSTHIO, OT HOHATHUS C MEHBIIUM 0OBEMOM K TOHATHIO C OOJIBIINM 00BEMOM;
* OCYIIECTBIIATH CpPAaBHEHHE, CEPHAIMI0 M KIACCH(PHUKAINIO, CAMOCTOSTEIFHO BBIOWpAs OCHOBaHHS U
KPUTEPHHU ISl YKa3aHHBIX JIOTHYECKUX OIepariuii;
* CTPOUTH KIIaCCU(IUKALIMIO HA OCHOBE TUXOTOMHYECKOTO JeTICHHsI (Ha OCHOBE OTPHUIIAHHS);
* CTPOMTD JIOTHYECKOE PACCYXkIEHHUE, BKIIOYAIOIIEe YCTAaHOBIEHHE IPUUYMHHO-CIIEICTBEHHBIX CBS3EH;



* OOBSICHSTD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOILICHUS, BBISIBIIIEMBIC B X0/1€ MCCIICIOBAHNUS,
* CTPYKTYPHPOBATh TEKCTHI, BKJIFOYAsi YMEHHE BBIACIATH TJIABHOE W BTOPOCTEIIEHHOE, TJIABHYIO HJICI0 TEKCTa,
BBICTPaUBaTh MOCJIEIOBATEIILHOCTh OMUCHIBAEMBIX COOBITHI;
* paboTtath ¢ MeTag)OpaMHu — MOHUMATh NIEPEHOCHBIN CMBICII BEIPAXKEHUH, TOHUMATh U YIIOTPEOIISTh 000POTHI
peyH, TOCTPOCHHBIE Ha CKPBITOM YIIOI00JIEHIH, 00pa3HOM COMMKEHHUH CIIOB.
Boinycknux noayuum 603mMOoNCHOCHb HAYUUMbCAL:
* cmasumu npooaemy, apeymMeHmuposamy €€ aKkmyaibHOCmy,
* CAMOCMOSIMENbHO  NPOBOOUMDb  UCCIEO08AHUE HA OCHO8e NPUMEHEHUs Memodo8 HAOMOeHUus U
9KCHepuUMeHma,
* 8b106ULAMb SUNOMESBL O CEA35X U 3AKOHOMEPHOCMAX COObIMULL, NPOYECcCco8, 0O0bEKMOo8;
* 0P2aHU306b18AMb UCCIE00BAHUE C YENbIO NPOBEPKU SUNOME3,
* Deamov YMO3AKIOUeHUsl (UHOYKMUBHOE U NO AHAI02UU) U 8b1800bL HA OCHOBE APSYMEHMAYUU.

®opmupoBanue UKT-komneTeHTHOCTH 00y4YarOIINXCSH

Co3nanue rpagpuyeckux 00beKTOB

Brinmyckauk Hayaurcs:
* CO3[1aBaTh pAa3IMYHBIE T'E€OMETPHUUECKHE OOBEKTHl C MCIOJIb30BAHUEM BO3MOXKHOCTEH CIelHaIbHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB;
* cO3[1aBaTh JUarpaMMbl pa3iMYHbIX BUIOB (ITOPUTMHYECKHE, KOHIIETITyallbHbIC, KIACCH(PUKAIMOHHBIE,
OpraHU3aIMOHHbIE, POJCTBA U JIP.) B COOTBETCTBUU C PEUIAEMbIMH 33]ja4aMu;

KoMmyHnkanus M conuaabHoe B3auMOJAeHCTBHE
Brinmyckauk Hayaurcs:
* BBICTYIIATh C ayJIUO0 -BUACOMOIEPIKKOM, BKIIIOUYasl BBICTYIICHUE NTepe IUCTaHIIMOHHON ayTMTOPHEN;
* y4acCTBOBaTh B 0OCYX/IeHUHU (ayano-BUACO(POPYM, TEKCTOBBIH (OPYM) C HCIOIB30BAaHHEM BO3MOXKHOCTEH
HNnTepHera;

Buvinycknux nomyuum 603mM0iCHOCMb HAYYUMBCA.
* 83aUMO0eliCN8o8ams ¢ NAPMHEPAMU C UCHOIb30BAHUEM 603ModicHOcmeud HMumepuema (ueposoe u
meampanvHoe 83aumooelicmaue).

AHanu3 uHopmMannu, MaTeMaTHYecKasi 00pad0oTKa JaAaHHBIX B HCCJIEI0OBAHUH

BrinmyckHuK HayduTcs:
* CTPOUTH MAaTEMaTUYECKUE MOJIEIIH;

Buvinycknuxk nomyuum 603mMoiCHOCMb HAYYUMBCA.
* AHANU3UPOBAMb PE3YIbIMAMbL C80ell 0esTMeNbHOCINU U 3aMPaA4UBaeMblX pecypcos.

MopenunpoBaHue, NpoeKTHPOBaHNUeE U yIIPpaBJeHHE

BBINTyCKHUK HAy4UTCSA:
* MPOEKTUPOBATh U OPTraHU30BBIBATH CBOI WHIUBUIYAIBHYIO M TPYMIOBYIO JESITEIBHOCTh, OPTaHU30BBIBATh
cBO€ Bpems ¢ ucnonb3zoBanueMm UKT.

OcHOBBI y4eOHO-HCCIe0BATEIBCKOM M MPOEKTHOI 1esiTeIbHOCTH

BBINTyCKHUK HAy4UTCSA:
* BRIOMpATh W UCIOJIb30BaTh METO/IBI, pEJIEBAHTHBIE pPacCMAaTPUBAEMON MPOOIIeME;
* pacrio3HaBaTh M CTaBUTh BOMPOCHI, OTBETHl HAa KOTOPHIE MOTYT OBITh MOJXYYEHBI MYTEM HAYYHOTO
WCCJICIOBAHMS, OTOUPATh aJeKBAaTHBIE METOJbl HCCIENOBaHUsA, (OPMYIUPOBATh BBITEKAIONINE U3
MCCJIEI0BAHMS BBIBOJIBI;
* ICTIOJIb30BaTh TAaKWE MATEMATHYECKHE METOJAbl W TPHEMBI, KaK aOCTpakius W HAeaTu3aIms,
JI0OKa3aTelIbCTBO, JI0KA3aTEIbCTBO OT MPOTUBHOTO, JOKA3aTe€IbCTBO [0 AHAJIOTHM, OIPOBEPKEHHUE,
KOHTPIPUMED, UHIYKTUBHBIC U JETYKTUBHBIC PACCYKICHHS, TOCTPOCHHE U UCTIOJTHEHUE AITOPUTMA,
* HCIIOJIB30BATh TAaKHE €CTECTBEHHO-HAYyYHBIE METOJIBI U MPHUEMBI, KaK HAOMIOIEHUE, TOCTAHOBKA MPOOJIEMEI,
BBIJIBUKEHUE «XOPOIICH THUIOTE3b», JKCIIEPUMEHT, MOJCIHPOBAHUE, WCIOIb30BAaHUE MaTEMaTHUYECKHX
MoJIeJIel, TeopeTHIeckoe 000CHOBaHKE, YCTAHOBIIEHUE TPAHUI] IPUMEHUMOCTH MOJIEH/TEOPUH;
* OTMYaTh (PAKTHl OT CYKJICHWH, MHCHHH W OIICHOK, KPUTHUYECKH OTHOCHUTHCS K CYXKIEHHUSM, MHEHHSIM,
OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;



* BUJIETh 1 KOMMEHTUPOBATh CBSI3b HAyYHOT'O 3HAHUS U LIECHHOCTHBIX YCTaHOBOK, MOPAJIbHBIX CY)KIEHUHN NpPU
NOJIy4EeHUH, pAaCPOCTPAHEHUH U IPUMEHEHUHU HAyYHOI'O 3HAHUSL.

Buinycknux noayuum 603MOo}ICHOCHb HAYYUMbCAL:
* UCNONIL308aMb 002A0KY, 03ApEeHUe, UHMYUYUIO,
* UCNONb306AMb MAKUe Mamemamuyeckue Memoovl U NPUémvl, KaK nepedop J02UHeCcKUx 803MOICHOCHEL,
MamemamuyecKoe MooenuposaHue;
* UCNONBL306AMb MAKUE eCMeCMEEeHHO-HAYYHbLE MeMOoOobl U NPUEMBL, KaK abcmpazuposanue om npuexoosauux
Gaxkmopos, nposepka Ha CoOBMeCMUMOCMb ¢ OPY2UMU UZBGECIHbIMU PAKMaAMU,
* UCNOIL306AMb HEKOMOPble MEemoObl NOAYYEHUS 3HAHUL, XapaKmepHvle 01 COYUANbHBIX U UCMOPUYECKUX
HAYK: QHKeMuposanue, MoOeIuposanue, NOUCK UCMOPULECKUx oopasyos;
* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCHb 3a OOCHIOBEPHOCHIb NONYUEHHbIX 3HAHUU, 30 KA4eCmE0 GbINOJIHeHHO20
npoexkma.

Crparernu cMbICJI0BOI0 YTEeHUSI M padoTa ¢ TEKCTOM

Pabora ¢ TekcToM: MOUCK HHGOPMAUM U IOHMMAHHME IPOYNUTAHHOTO

BoinyckHUK HayuuTCS:
* OPUEHTHPOBATHLCS B COJIEP’KAHUU TEKCTA U IIOHUMATh €r0 LEIOCTHBIM CMBICI:
— ONPEIEINSTh [NIaBHYIO TEMY, OOIIYIO LI€1b UJIM Ha3HAUEHUE TEKCTa;
— BbIOMpATh M3 TEKCTa WIM MPUIYyMaTh 3aroJIOBOK, COOTBETCTBYIOIIMN COJEP)KAHUIO M OOIEMY CMBICITY
TEKCTa;
— (hOpMyIMPOBATh TE3UC, BEIPAXKAIOLINHI OO CMBICI TEKCTA;
— MPEABOCXUILATh COJAEP)KAHUE MPEAMETHOTO IUIAaHAa TEKCTa I10 3arojIOBKY M C OMNOPOM Ha Mpeablayliui
OTIBIT;
— OOBSICHATD TOPSIIOK YaCTEH/MHCTPYKIIMNA, COAEPIKAIIMXCS B TEKCTE;
— COIIOCTAaBJIATh OCHOBHBIE TEKCTOBBIC U BHETEKCTOBbIE KOMIIOHEHTHI: OOHAPYKUBAaTh COOTBETCTBUE MEXKIY
4acTbIO TEKCTa U €ro od1iel uaeei, chopMyaIupoBaHHON BOIPOCOM, OOBSICHITh HA3HAYEHUE KapThl, PUCYHKA,
HOSCHATH YacTH Ipadyka UM TabauIpbl U T. 1.;
* HAXOJUTh B TEKCTe TpedyeMyro HHpopmauuio (mpolOerarb TEKCT IJIa3aMU, ONPEIENATh €ro OCHOBHBIE
3JIEMEHTBHI, COMOCTABIAThH ()OPMBI BBIpAXKEHHUS MHMOPMALMU B 3aIpOCe M B CAMOM TEKCTE, YCTaHABIHBATb,
ABIIIOTCA JIM OHU TOXKIAECTBEHHBIMHU WJIM CHHOHUMHUYECKHUMH, HAaXOAUTh HEOOXOAUMYIO €IUHUILY
UHpOpMaIIUU B TEKCTE);
* pemath y4eOHO-TIO3HABATEIbHbIE U YUEOHO-TIPAKTUUYECKUE 3a/1aui, TPEOYIOIIMe MOJHOI0 U KPUTUYECKOTO
NOHMMAaHHUS TEKCTA!
— ONPENENITh Ha3HAYEHUE PAa3HbIX BUJIOB TEKCTOB;
— CTaBMTb Nepes; coO0O0M 11eJIb UYTEHUs], HAalpaBJIsisi BHUMaHKUE Ha MOJIE3HYI0 B IaHHBIH MOMEHT HH(POPMALIUIO;
— pa3nauyaTh TEMbI U MOATEMBI CIEIIMATILHOTO TEKCTA;
— BBIJICJIATH HE TOJBKO INIaBHYIO, HO U M30BITOYHYIO HH(OpMAIHIO;
— MPOTHO3UPOBATH MOCIIEI0BATEILHOCTD U3JI0KEHUSI UJIEH TEKCTa;
— COIOCTAaBJIATh pa3Hble TOUKH 3pEHMsSI U pa3Hble HCTOYHUKH WH(OPMAIIUU 10 33JaHHON TEME;
— BBINIOJIHATH CMBICIIOBOE CBEPTHIBAHHUE BBIJIEIEHHBIX (DAaKTOB U MBICIIEH;
— (opMUpOBaTh Ha OCHOBE TEKCTAa CHCTEMY apryMEHTOB (JOBOJOB) JUIsi OOOCHOBaHMsS OIpPENETIEHHOM
MO3UIUH;
— MIOHUMAaTh IYLIEBHOE COCTOSHUE EPCOHAKEN TEKCTA, CONEPEIKUBATH UM.

Pabora ¢ TekcToM: npeodpazoBaHue M HHTEpIpeTalUAd HH(POPMALMHU

BolnyckHUK Hay4uuTCS:
* CTPYKTYpPUpPOBaTh TEKCT, HCHOJIb3ysl HYMEpalHi CTPaHHWLl, CHUCKH, CCBUIKH, OIJIaBJIEHUE; IMPOBOIUTH
IPOBEPKY NMPaBOIMUCAHUS; UCIIOIB30BATh B TEKCTE TAOJIUIIBI, H300PaXKEHHUS;
* IpeoOpa3oBbIBATh TEKCT, HUCIOJIb3Yys HOBBIE (OpMBI MMpeacTaBieHus HHpopmanuu: (GopMmyinbl, rpaduxwy,
JarpaMMbl, TaOIULBI (B TOM YHCJe TUHAMUYECKHE, SJIEKTPOHHbBIC, B YACTHOCTH B MPAKTHYECKUX 3aJ]ladax),
NEPEXOJIUThH OT OJIHOTO MPEACTABIEHUS JAHHBIX K JPYTOMY;
* UHTEPIPETUPOBATH TEKCT:
— CpaBHUBATh U MPOTUBOIIOCTABIIATH 3aKJIIOUEHHYIO B TEKCTE MH(OPMALIHMIO PA3HOTO XapaKTepa;
— 0oOHapy’KUBaTh B TEKCTE JIOBOBI B MOATBEPKICHNUE BBIIBUHYTHIX TE€3HCOB;



— JIeNaTh BBIBOJIBI U3 CPOPMYTUPOBAHHBIX TTOCHUIOK;
— BBIBOJIUTH 3aKJIFOUCHHUE O HAMEPEHHUH aBTOPA WJIU TJIABHOW MBICIIH TEKCTa.

Buinycknux nonyuum 603moacnocms HAy4umuvcsi.
* BLIABIAMb UMNIAUYUMHYIO UHGOPMAYUIO MEKCMA HA OCHO8e CONOCMABIEeHUS ULTIOCMPAMUBHO20 MAMEPUANLA
¢ uHopmayuel mexcma, AaHAIU3A NOOMEKCMA (UCHONb308AHHLIX SI3bIKOBLIX CPEOCME U CHPYKMYpol
mekcma,.

Pabora ¢ TekcToMm: oneHka nHgopmManun

BBITTYyCKHUK HAy4UTCS:
* OTKJIMKAThCS HA COJIEPKAHUE TEKCTa:
— CBA3BIBaTh HHGOPMAIIHIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSMHU U3 IPYTUX UCTOUYHUKOB,;
— OLICHMBATh YTBEPXKJCHUS, CJCIAHHBIC B TEKCTE, UCXO/s U3 CBOUX MPECTABICHUN O MUPE;
— HAXOJUTh JOBOJIBI B 3aIIIUTY CBOCH TOYKH 3PEHUS,
* OTKJIMKAThCS Ha (JOPMY TEKCTa: OLICHUBATH HE TOJILKO COJEP)KAHUE TEKCTa, HO M ero opMy, a B IEIOM —
MacTepCTBO €0 UCIIOJHCHHUS;
* HA OCHOBE MMEIOIIUXCS 3HAHUM, )KU3HEHHOTO OIBITa MOABEPraTb COMHEHHUIO JOCTOBEPHOCTH MMEIOIICHCS
uH(popMaluu, OOHApPYKMBATh HEIOCTOBEPHOCTh MONIy4aeMol uHpopmanuu, mpobensl B HHpopManuu u
HAXOJIUTh MYTH BOCIIOJHEHHUS dTUX MPOOEIIOB;
*B Tpoliecce paboThl C OJHUM WJIM HECKOJbKUMU HCTOUYHHUKAMU BBISBISTH COJEPIKALIYIOCS B HUX
IPOTHBOPEUYHBYIO, KOHDIUKTHYIO HH()OPMAIHIO;
* HCIIOJIb30BATh TOJMYYEHHBIH ONBIT BOCHPHUATHS MH(POPMAIMOHHBIX OOBEKTOB JJsi  OOOTaleHUs
YYBCTBEHHOT'O OTIBITA, BHICKA3bIBATh OLICHOYHBIC CYXKJICHUS M CBOIO TOYKY 3PCHHSI O MMOJIYICHHOM COOOIICHUHN
(MpOYUTAaHHOM TEKCTE).

Buvinycknux nonyuum 603mMoxicHocms HAY4UMsCsl.
* KpUmMu4ecKu OMHOCUMbCAL K PEKIAMHOU UHGopMayuu,

*  Haxodumes cnocobol nposepKu npomusope4vusoli UHgopmayuy

IIpenmerHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS
MaremaTuka
BoinyckHuk HayuuTes B 5-6 kiaccax (VI MCIIOJIb30BAHUS B NOBCEIHEBHOI KU3HU H
ol0ecrevyeHUst BO3MOKHOCTH YCIIEIIIHOTO NMPOAOJIKeHUs1 00pa30BaHus Ha 0230BOM yPOBHe)

. OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHSAMHU: MHOKECTBO, 3JIEMEHT MHOXKECTBA, MOJAMHOKECTBO,
IIPUHAJICKHOCTD;

. 3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX DIIEMEHTOB;

. HaXO/UTh NepecedeHne, 00beAMHEHNE, TOIMHOXKECTBO B IPOCTEHUIIINX CUTYaLIUAX.

B noBceHeBHO KU3HM M IPM M3YUYEHHHU APYTUX NPeIMETOB:

. pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS.

Yucaa

. OmnepupoBarh Ha 0a30BOM YpPOBHE MOHSTHUSMH: HATypajdbHOE YHCIIO, IE€JI0€ YHUCI0, OOBIKHOBEHHAS
IpoOb, necaTUYHAast 1poOb, CMELIAHHOE YHCIIO0, PALMOHAIBHOE YHCIIO;

. HCIIOJIB30BaTh CBOMCTBA YMCEN W NPABWIA JACHCTBUU C PALMOHAIBHBIMU YHCIAMU MPU BBINOJHEHUN
BBIYHCIICHUI;

. WCIIONB30BaTh MPU3HAKHA JEIUMOCTH Ha 2, 5, 3, 9, 10 mpy BBINOIHEHUH BBIYMCICHHW W PELICHUN

HECJIOKHBIX 3a7a4;

. BBINIOJHATh OKPYIJIEHHE pAlMOHAIBHBIX YHUCEI B COOTBETCTBMM C IpaBwiIaMu; [ cpaBHUBaTh
paluuoOHaIbHBIEC YUCIIA.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYIUX NPEIMETOB:

. OLICHUBATh PE3YJIBTATHI BBIYMCIICHUN NPU PEIICHUH MPAKTUYECKUX 3a7a4;

. BBIITOJIHATH CPABHEHUE YHCEIT B PEAIBHBIX CUTYallHsIX;

. COCTaBJISITh YHMCJIOBBIE BBIPAKEHUS NPU PEIICHUU MPaKTUYECKUX 3a/ad M 3a7ad U3 JIPYruxX y4eOHBIX
IIPEIMETOB.
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CraTncTHKA M TeOpHs BEPOSITHOCTEH

. [IpencrarnsaTh faHHBIC B BUE TAOIHI, TUArPaMM,

. yuTaTh UH(GOPMAITUIO, TIPEICTABIICHHYIO B BUC TaOIUIIbI, THAarPAMMBbI.

TexcToBBIC 3aa4H

. Pemarh HeCI0KHBIEC CIOKETHBIC 3a]]a9X PA3HBIX THIIOB HAa BCE apU(METHICCKHE

JIeHCTBHS,

. CTPOUTHb MOJIENIb YCJIOBHS 3a1a4yd (B BUIC TAOJHWIIbI, CXEMbI, pUCYHKA), B KOTOPOW JIaHbl 3HAYCHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJTMYMH, C LIETBIO MOKMCKA PELICHUs 3a/1a4u;

. OCYIIECTBJISATh CIOCOO MOMCKA PEIICHHS 3aa4H, B KOTOPOM PACCYKICHHE CTPOMTCS OT YCIIOBUS K
TpeOOBAHUIO WK OT TPEOOBAHUS K YCIOBHIO;

. COCTABJISITh TUIAH PELICHUS 33]1a4H;

. BBIJICJISITH ATAIbI PEIICHUS 3aa4H;

. MHTEPIPETUPOBATh BBIUYMCIUTEIBHBIC PE3YyIbTaThl B 3a7ade, HMCCICIOBATh IOJTYYECHHOE pEIICHUE
3aJ1a4H;

. 3HATh Pa3IMUKE CKOPOCTEM 0OBEKTA B CTOSTYEH BOJIE, TPOTUB TEUCHHUS U 110 TEUCHUIO PEKU;

. pemiaTh 3aJja4i Ha HaX0KICHUE YaCTH YKCJIa U YUCJIA 110 €ro YacTH;

. peliaTh 3aa4u pa3HbIX TUIOB (HA paboTy, HAa MOKYIKH, HA JBUKEHHE), CBI3BIBAIOLINX TPH BETUYHHBI,
BBIICJIATH 3TH BEJIMUYMHBI M OTHOIICHUS MEXITY HUMU;

. HaxOJUTh MPOIEHT OT YMCJIA, YUCIIO O MPOIEHTY OT HEro, HAXOAUTh MPOIEHTHOE OTHOIICHHUE JIBYX
YHUCEJ, HAXOJAUTh MPOIEHTHOE CHIKEHHUE UITH TTPOLIEHTHOE TTOBBIIICHUE BETMYUHBI;

. peniaTh HECIOXKHBIC IOTUUECKHUE 3a]]a4l METOJIOM PACCYKICHHI.

B noBceHeBHO KU3HM U NIPU U3YYEHUHU APYTUX NMPeIMETOB:

. BBIJIBUTATh THUIIOTE3bI O BO3MOJXKHBIX IPEACIbHBIX 3HAYCHUSX MCKOMBIX BEJIIMYMH B 3ajadye (JenaTh
MIPUKUJIKY)

Harasignas reomerpust
I'eomeTrpuueckue purypsoi
. OnepupoBath Ha 0a30BOM ypOBHE MOHATUSAMU: (PUrypa, TOUKA, OTPE30K, MpsimMasi, JIyd, JOMaHas, yroil,
MHOTOYTI'OJIbHUK, TPEYTOJIBHUK M YETBIPEXYTOJIBHHMK, NPSMOYIOJIbHUK W KBaJApaT, OKPYXHOCTb U KpYT,
OpSAMOYTOJIbHBIM Napanienenunen, Kyo, map. M3o0paxars uzyyaemble (GUIYpbl OT PYKH M C TOMOIIbIO
JIMHENKH U [UPKYJIS.

B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

. pemaTh NpakTHUYeCKUe 3a1a4i ¢ TPUMEHEHHUEM POCTEHIITUX CBOUCTB GUTYD.

HN3mepeHusi M BBIYMCICHUS

. BBIIIOJIHATh W3MEPEHHUE JUIMH, DPACCTOSHHUM, BEIWYHMH YIJIOB, C IIOMOIIbI0 HWHCTPYMEHTOB JUIS
VU3MEPEHU IJIMH U YIJIOB;

. BBIYMCIIATH TUIONIAH IIPSMOYTOJIbHUKOB.

B noBcexHeBHOM KU3HHU U NPU U3YYEHHUH APYIUX MPeIMETOB:

. BBIYHUCIIATH PACCTOSIHNS HA MECTHOCTH B CTAHJAPTHBIX CUTYalHsIX, IJIOMIAAN IPSIMOYT OJIbHUKOB;

. BBITIOJTHATH MPOCTEUIINE TOCTPOSHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEATbHOM KU3HHU.
HcTropust MaTeMaTUKHU

. ONMCHIBATh OTJACIIbHBIE BBLAAIOLIMECS PE3YJbTATHI, IOJYYEHHBIE B XOJE Pa3BUTHUSI MATEMATHUKH Kak
HayKU;

. 3HaTh IIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSA3M C OTCYECTBEHHOM U BCEMHUPHOM
HCTOPHEH.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 KJ1accax (/151 o0ecneyeHus
BO3MO’KHOCTH yCIELIHOT'0 NPOX0JIKEHHs 00pa3oBaHus HA 0230BOM H YIJIy0JICHHOM YPOBHSX)
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMAaTHYEeCKOM JIOTUKH

Onepupoeamv NOHAMUAMU: MHOIHCECIE0, XAPAKMEPUCUKU MHONICECMEA, INEMEHIMN
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MHOJICecmea, nycmoe, KOHevHoe u beckoneunoe MHOIMHCECMEBO, I’lOOMHO.?fCQCWl60, npunadﬂeofcnocmb,

° 0np€0€ﬂﬂmb l’lleHaafleafCHOCmb JJjlemenma MHoaIHcecmey, 00veOuHenuUo U nepecedyerHuro MHoaxcecme;
300a68amb MHONCECMEO C NOMOWbIO NEPEUUCTEHUA DIIEMEHM OB, CIIOBECHO20 ONUCAHUAL.

B noBcenqHeBHOM KM3HH H IPpHA U3YYCHUH APYI'UX NIPEAMETOB:

. PACno3HABAMb JIO2UYECKU HEKOPPEKMHbIE 8blCKA3bIGAHUSL,

. CMpoOUmyv YenouKy yMo3axKio4eHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TO2UKU.

Yucna

. Onepuposams NOHAMUAMU. HAMYPATbHOE YUCTO, MHONICECMBO HAMYPAIbHbIX YUCEN, Yeloe HUCIO,

MHOJICECMBO YenblX Hucel, 0O0bIKHOBeHHAsL Opobb, Oecamuynas Opodb, CMEUAHHOE YUCTO, PAYUOHATbHOE
YUCTIO, MHOJCECMBO PAYUOHANLHLIX YUCEN, 2e0MEempUYecKds UHMEPNpemayus HAMypaibHbuIX, YeblX,
PAYUOHATILHBIX,

. NOHUMAM®b U 0OBACHAMb CMbLCTL HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

. BbINOIHAMb BLIYUCTICHUS, 68 MOM HUCle C UCNOJb308AHUEM NPUEMO8 PAYUOHATbHBIX BbIYUCTEHUL,
000CHOBbIBAMb ANCOPUMMbL BLINOJHEHUS. OCUCMBULL,

. ucnonvzoeams npusHaxku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmel u npouszsedenus uucen npu
BbINOTHEHUU BLIYUCTICHUL U PeUeHUU 3A0ay, 000CHOBbI8AMb NPUSHAKU 0eNUMOCMU;

. BbINOHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

. YNOpA004UUBAMb YUC/LA, 3aNUCAHHbBIE 8 8UOE 0ObIKHOBEHHBIX U OecamudHblx Opodet; 0 naxooums
HOHI u HOK uucen u ucnonv3osams ux npu peuieHuu 3a0d;.

. ONepuUpoBamb NOHAMUEM MOOYIb YUCLA, 2e0MEeMPULECKas UHMepnpemayus MoOyJis Yucd.

B noBcexHeBHOI )KM3HU M IPU U3YYeHHH IPYTHX MPEAMETOB:

. NpUMEHAMb NPAsUId NPUOIUINCEHHBIX BbLIYUCTIEHUL NPU peuleHul NPaKmuyeckux 3a0ay u peuleHuu
3a0ay Opyaux y4eOHvIX Npeomemos;

. BbINOIHAMb CPAGHEHUE Pe3YIbMAmMO8 GbIYUCIEHUN NPU peueHuy NPAKmuyeckux 3a0ay, 6 mom ducie
NPUOTIUICEHHBIX BLIUUCTCHULL

. COCMABISMb YUCLOBbIE BbIPANCEHUS U OYECHUBAMb UX 3HAYUEHUs. NPU PeueHUU NPAKMUYecKux 3a0ay u

3a0a4 u3 opyaux y4eOHvlX NpeoMemos.

YpaBHeHUsI U HEPABEHCTBA

. Onepuposeamv NOHAMUAMU. PABEHCME0, YUCI080€ DABEHCMB0, VPABHEHUe, KOPEeHb VPAGHEeHUs,
peuieHue YypasHeHus, Yucilo8oe Hepagencmeo.

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH

. Onepuposams nouamuamu: cmoadyamsele U Kpyeogvle OUACPAMMbL, MAOIUYbl OAHHBIX, CpeoHee
apughmemuueckoe,
. u361eKamy, UHpopmayuio, NpeocmasienHyro 6 mabnuyax, Ha ouazcpammax, 0 cocmaensme

maodauysl, CMPOUmMs OUAZPAMMbL HA OCHOBE OAHHbIX.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

. U38IeKamy, UHMEPNPemMupo8ams 1 nPeobpa30evléams UHGOPMAYUI0, NPEOCMAIeHHYI0 8 MadIuyax u
Ha OUA2pamMmax, ompaxcarowyro C8OUCMEAa U XapaKmepucmuku PeaibHulX NPoYeccos U s61eHuUll.

TexcToBBIE 321291

. Pewams npocmule u cnodicnvle 3a0auu pasHblx Munos, a maxice 3a0ayu NOGbIUEHHOU MpPYOHOCMU,

. UCNOIBL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHbIX 3a0ay 0Jis1 NOCMPOeHUs.
HOUCKOBOU CXeMbl U peuleHus 3a0a,

. 3HAMb U NPUMEHAMb 00a CROCOOa NOUCKA peulenusi 3a0a4 (0m mpebosanus K YCI08UI0 U Om YCa06Usl
K mpeb08aHuro);

. MOOeNUpPOB8AMs PACCYHCOeHUsL NPU NOUCKE PetleHUsl 3a0ay ¢ NOMOWDbIO 2pagh-cxembl;

. 8bl0esAMb amanui peuieHus 3a0ayqu u cooepacanue Kaxcoo2o oma
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UHMEPNPemuposams GbI4UCIUMENbHbIE Pe3)TbIMambl 8 3a0auve, UCcied08ams
NOJYUeHHOe peuleHue 3a0aqu,

. AHAUBUPOBAML  BCEBO3MOIICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHU 08YX 00bEeKmos u
UMeHeHUue UxX Xapakmepucmuk npu CO8MeCmHOM OBUNCEHUU (CKOPOCMb, 8peMs, pAccmostue) npu
peweHuy 3a0ay Ha O08UdNCeHue O08YX 00beKmMo8 KAK 6 O0OHOM, MAaK U 6 NPOMUBONONONCHBIX
HANpaeienusix;,

° UCCe008amb  8CEBO3IMONCHbBIE cumyayuu npu peweruu 3004y Ha OBUdNCEHUE NO PEKe,
pacemampusanib pasHble CUCneEMbl omcuema,

° peuiamop pa3H006pa3Hbl€ 3a0a4u «Ha yacmuy,

° peutamsb U 0b0cHOBbIBAMb CBOE peutenue 3a0ay (Gblaeﬂﬂmb mamemamudecKyro OCHOGy) Ha
Haxoxcoenue Yacmu Yucaa u Yucia no e20 Yacmiu Ha OCHO8e KOHKpEmMHO20 cmblcla 0[7061/[,‘

® 0CO3HABAMb U OOBACHAMb UOCHMUYHOCHb 340aY PA3HBIX MUNOe, CeA3bl8ANUWUX MPU 6ETUHUHRDL

(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE); 8blOeNAMb MU GeNUYUHbL U OMHOULEHUS MedHCOy HUMU,
NPUMEHSIMb UX NPU PEUEHUU 3a0ay, KOHCIMPYUPO8ams COOCMBEEHHbLE 3a0a4l YKA3AHHBIX MUNOB.

B noBceaHeBHOI1 ;KM3HU M PU U3YYe€HHH JPYTUX MPEAMETOB:

. 8bl0ENIAMb NPU PeuleHUuU 3a0ay XapaKkmepucmuku paccmMampusaemoi 8 3aoaye cumyayuu,
OMIUYHBLE O PEANbHLIX (e, Om KOMOPbIX AOCmMpasuposaIiucy), KOHCMpPYUpo8ams HO8ble CUMYayul
C Yyuemom dMmux XapaKxmepucmux, 8 YaCMHOCMU, NPU peuleHuu 3a0ay Ha KOHYeHMpayuu, y4umoléamay
NIOMHOCMb 8eujecmsa;

. pewams U KOHCMpPYyupo8ams 3a0auu HA OCHOBE PACCMOMPEHUS DedybHblX CUmyayutl, 6
KOMOPbIX He mpehyemcs MOYHbLU GbIYUCTUMENbHBIU PEe3VIbmam,

. pewams 3a0ayu Ha 08UdICeHUe No peKe, paccMampusds pasHvle CUCHeMbl OMcyemd.
Harasignasi reomeTpust

I'eomerpnueckue Gurypsl

. Uzenexamv, unmepnpemuposams u npeobpazosvieamsv — UHGOPMAYUIo 0
2eoMempUleckKux ueypax, npeoCmasieHHyio Ha Yepmertcax,

. uzobpascams uzyuaemvie Quaypol 0m pyKu U ¢ NOMOWbIO KOMNbIOMEPHBIX UHCIPYMEHMOS.
HN3mepenus ¥ BbIYMCICHUS
. BbINONHAMY UBMEPEHUe ONUH, PACCMOAHUL, BEIUYUH Y2l08, C NOMOWbIO UHCMPYMEHMOS8 Ol

UMepeHuti ONUH U y2nos;

. BLIYUCTAML — NAOWAOU — NPAMOY20NbHUKOS,  K8AOpamos,  00vbeMbl  NPAMOY20JbHbIX

napanneienunedos, Kyoos.

B noBceHeBHOI :KM3HM M NPU U3YYeHHUH APYTHX NPeAMETOB:

. BbIYUCTAMb PACCMOAHUS HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NIOWAOU YYACMKO8

NPAMOY20NbHOU OPpMbL, 00bEMbl KOMHAM,

. BbLINOIHAMb NPOCMeliuue NOCMPOeHUs. HA MeCMHOCMU, HeoOXo0umble 8 pedanbHou sHcuznu, [
oyeHusams pasmepul peaibHbIX 00bEKMO8 OKPYHCAIOUe20 MUupa.

Hcropust MaTeMaTUKH

. Xapakmepuzosamsv 6KIAO 6bIOAIOWUXCA MAMEMAMUKOS 6 pA3GUmue MamemMamuKku U UHbLX
HayuHblX obaacmeil.

BbinyckHuK HayuyuTcs B 7-9 kiaccax (UIs1 MCIIOJIb30BAHUS B MIOBCEIHEBHOM KNU3HU H
ol0ecrieyeHUs1 BO3MOKHOCTH YCIIELIHOI'0 MPOAO0JIKEHUsI 00pa3oBaHUs Ha 02a30BOM YPOBHe)
DJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

. OnepupoBaTb Ha 0a30BOM ypPOBHE MOHATHAMHU: MHOXXECTBO, JJIEMEHT MHOXECTBa,
MIOIMHO>KECTBO, IPUHAJIEKHOCTB;

. 3a[]aBaTh MHOXKECTBA IIEPEUYHUCICHUEM UX DJIEMEHTOB;

. HaXOJUTh NepecedeHne, 00beAMHEHNE, IOJMHOKECTBO B IPOCTENIIINX CUTYaUsX;
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. ornepupoBath Ha ©0a30BOM ypOBHE TMOHATHUSMHU: OIpENEICHUE, aKCHOMa, Teopema,
J0Ka3aTelIbCTBO;

IIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPHI JUUIS IOATBEPKICHUS CBOUX BBICKAa3bIBAHUM.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH IPYTHX NPEeIMETOB:

. HCITOJIB30BaTh TpaduuecKoe MPeICTaBICHUE MHOXKECTB VISl ONUCAHUS PEATbHBIX MPOIECCOB H

SIBIICHUH, TIPY PEIICHUH 3a/1a4 IPYTUX YIeOHBIX MPEIMETOB.

Yucaa

. OnepupoBath Ha 0a30BOM YypOBHE TMOHATHSAMHU: HATypaJIbHOE YHCIO, IIEJI0€ YHCIIO,

OOBIKHOBEHHAS IpoOb, JecATUYHas  JIpoOb, CMeIIaHHas  JpoOb,
palMOHAIBHOE YHCII0, apU(PMETUYECKHI KBapaTHBIN KOPEHb;

. HCIIOJIb30BaTh CBOMCTBA YMCEIT U MpaBuUia ACHCTBUI IPU BBIITOJTHEHUH BBIYUCIICHU;

. WCIIOJIb30BaTh MpPHU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHWU BBIYUCICHUNA H

pelIeHUU HECIOKHBIX 3a/1a4;

. BBIIIOJIHATH OKPYTJIEHUE PAallMOHAIBHBIX YHCEIl B COOTBETCTBUU C IIPABUIIAMU;

. OIICHUBATh 3HAYEHHE KBAJIPATHOT'O KOPHS M3 MOJIOKUTEJIBHOTO IIEJI0T0 YUCa;  paclo3HaBaTh

palMoHaAIbHBIC U UPPAIMOHATBLHBIC YHUCIIA; CPAaBHUBATh YHCIIA.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHHU APYTUX NMPeIMETOB:

° OLICHUBATL PE3YJIbTAThI BBIUMCIICHHI IIpH PpCHICHHUU IIPAKTUYCCKUX 3a1a4;
° BBIIIOJIHATE CPABHCHHUEC YUCCIT B PCAJIBHBIX CUTYAIIUAX;
° COCTaBJIATb YHUCJIOBBIC BBIPAKCHUA IIPU PCHICHUU IPAKTHYCCKUX 3ada4d U 3a4ad U3 APYIrux

y4eOHBIX IPEMETOB.
ToxnecTBeHHBIE MPEOOpPa30BaAHUA

. BhBIOTHATE HECTIOKHBIE MTPE0O0pa30BaHUs I BHIUMCICHHS 3HAUEHUIN YMCIOBBIX BBIPAXKEHHH,
COJIepIKalINX CTETeHU c HaTypaJbHBIM MOKa3aTejieM, CTEIEeHU c
I CJIbIM OTpI/IIIaTCJ'IBHBIM II0Ka3aTcCJIEM,
. BBITIOJHATH HECIIOXKHBIE MPeoOpa30BaHUs IENbIX BBIPAKEHUN: paCKpbIBaTh CKOOKU, TPUBOIUTH
MOJOOHBIE CIIaraeMble;
. UCIONIE30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHHs (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH,

Pa3HOCTb KBAJPATOB) ISl YIIPOILIEHUS BBIYUCIICHUIN 3HaUYE€HUN BBIPAKCHUI;

. BBIMIOJHATh ~ HECIOXKHBIE  MPeoO0pa3oBaHUS IpOOHO-NMHEHHBIX  BBIPAKEHUH U
BBIPAYKEHHI C KBaJAPATHBIMU KOPHSIMU.

B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

. IIOHUMATh CMBICJI 3aIIMCH YKCJIa B CTAHaPTHOM BUJIE;

. OIIepHpOBaTh Ha 6230BOM YPOBHE MOHATHEM «CTaHJAPTHAS 3alHCh YUCIay.

YpaBHeHHUs1 M HEPaBEHCTBA

. OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSMU: PABEHCTBO, YUCIOBOE PABEHCTBO, ypaBHEHUE,

KOpCHb YpaBHCHUSA, PCHICHUC YPABHCHUA, YHUCIOBOC HCPABCHCTBO, HCPABCHCTBO, PCIICHUC
HCPAaBCHCTBA,

. IIPOBEPSATH CIPABEVINBOCTh YHUCIOBBIX PABEHCTB U HEPABEHCTB;

. peliaTh JIMHEWHbIE HEPaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISAIIUECS K JIMHEHHBIM;
. pelaTh CUCTEMbI HECIIOKHBIX JTMHEWHBIX YPAaBHEHUN, HEPABEHCTB;

. MIPOBEPSATH, SBIISAETCS JH JaHHOE YKCIIO PELICHUEM YpaBHEHUS (HEpPaBEHCTBA); pellaTh
KBaJIpaTHbIE ypaBHEHUS 1O (HopMylie KOpHEH KBaJpaTHOro ypaBHeHus; O n300paxarb

pELIEHNS] HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM IMPSAMOM.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEIMETOB:

. COCTaBJISITh M pEIIaTh JUHEHHbIE YpaBHEHUsS MPU PEIICHUH 3a7a4, BOSHUKAIOMIMX B JIPYrUX
y4eOHBIX TIpeIMEeTax.

DOyHKIUHA
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. Haxoaute 3HaueHne QyHKINH 110 33 JaHHOMY 3HAUEHUIO apryMEHTa;

. HAXOJUTh 3HAYCHHE apryMEHTa MO 3aJJaHHOMY 3HA4YE€HUIO (YHKIIMU B HECIIOXKHBIX CUTYaLlUsX;
OIIPEAEIIATH MOJ0KEHUE TOYKHU 10 €€ KOOpAMHATAM, KOOPAUHATHI TOUKH 110 €€

ITOJIOKEHHUIO Ha KOOPAVHATHON IIJIOCKOCTH;

. no rpaduKy HaXOIWUTh OOJIACTH OIpPENEIICHUsl, MHOXXECTBO 3HAUCHHWH, HYIH (YHKIINH,

MPOMEXYTKH 3HAKOIOCTOSIHCTBA, IIPOMEXYTKH BO3pacTaHusd M yObIBaHUS, HauOojbllIee U

HauMeEHbIIIee 3HaYCHUS PYHKIINH;

. CTPOUTH rpaduK JUHEHHON (QYHKIINH,

. POBEPSATh, SBIAETCA JMU JaHHBIA Tpaduk rpadukoM 3amaHHOW (YHKIUHM (JIMHEHHOMH,
KBaJIpAaTHYHOM, 00paTHOW MPOMOPIUOHAIEHOCTH);

. OTnpeAesnaTh NPUOIMKEHHbIE 3HAUeHUS! KOOPAMHAT TOYKU NepecedeHus rpa@uKoB (yHKIUMH;

. omepupoBaTh Ha 0a30BOM YPOBHE TOHATHUSAMU: TIOCIEIOBATENBbHOCTD, apupMeTHIecKast

porpeccusi, FeOMeTpUIecKast POrPECcCHs;
. pelaTh 3aJa4d Ha MPOTPECCUU, B KOTOPHIX OTBET MOKET OBITh MOJIyYeH HEMOCPEICTBEHHBIM
moJicyeToM 0e3 mpuMeHeHUsT GOopMYII.

B noBceaHeBHOIi ;KM3HU M MPU U3YYeHUH IPYTUX NPeAMETOB:

. UCIIOJIb30BaTh TpaUKH pealibHbIX MPOILECCOB U 3aBUCHUMOCTEH JJIsl ONpeieNieHUs] UX CBOMCTB
(HambonpIIie W HaWMEHBIIWE 3HAYCHHS, TNPOMEXKYTKH BO3pacTaHuss W yObIBaHUS, oO01acTu
MOJIOKUTEIBHBIX U OTPUIATEIHHBIX 3HAYCHUH H T.11.);

. UCIIOJIb30BaTh CBOMCTBA JIMHEWHOW (QYHKIMH M ee rpaguK MpU pelIeHUH 3a7ad U3 APYrux
y4eOHBIX IPEMETOB.

CraTuCcTHKA ¥ TeOpHsi BEePOSATHOCTEH

. VMeTp mNpencTaBleHUE O CTAaTUCTHYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIy4alHOTro

COOBITHS, KOMOMHATOPHBIX 3a7]a4aXx;

. pewiatb IpocTellIe KOMOMHATOpHbIE 3aJaud METOAOM MpsIMOrO0 M OpraHM30BaHHOTO

nepedopa;

. NPEJCTaBIATh JaHHbIE B BUJE TAaOIMIL, AUarpamMm, rpauKoB;

. YUTaTh UH(OPMAIIHIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, IUarpaMMbl, rpaduka,;

. ONpEAeNsATh OCHOBHBIE CTaTHUCTUYECKHME XAapaKTEPUCTUKH  YHCIOBBIX  Habopos; [
OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEUIINX CIyYasiX;

. UMETb MPEJCTABICHNUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBIICHUSX.

B noBceHeBHOM KU3HM M TIPM M3YYEHHHU APYTUX NMPeIMETOB:

. OILICHMBATh KOJMYECTBO BO3MOXHBIX BAPUAHTOB METOAOM epedopa;

. UMETh MPEJCTABIEHUE O PO MPAKTUYECKHU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

. CpPaBHMBAaTh OCHOBHBIE CTAaTHCTUYECKUE XapaKTEPUCTUKH, MOJYUYECHHbIE B MPOIECCE PELICHUS

IIPUKJIAIHON 3a/1a4M, N3YUEHHsI PEAJIbHOTO SIBJICHMUS,

. OILICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYaIUsX.

TekcToBbIC 3a124H

. Pemrate HecoXKHBIE CIO’KETHBIE 3a/1a4M PA3HBIX THIIOB Ha BCE apu(pMeTHIECKHe

JIeNCTBUS,

. CTPOUTH MOJENIb YCJIOBHS 3ahayd (B BHUJE TaOJMIIbI, CXEMbl, PUCYHKa WJIH ypaBHEHUS), B

KOTOpPOM MJaHbl 3HAYEHHS [BYX M3 TPEX B3aHMMOCBS3aHHBIX BEIHYWH, C IIENbI0 TIOWCKA PEIICHUS
3a/1a4u;

. OCYIIECTBIISITh CHOCOO TMOWCKA pEIICHUs 3aJa4d, B KOTOPOM PACCYKIEHUE CTPOHUTCS OT
YCJIOBHS K TPEOOBAHUIO HUJIM OT TPEOOBAHMS K YCIOBHUIO;

® COCTAaBJIATH IJIaH PCHICHUSA 3a/1a4U;

. BBIJICIIATH 3TAIbl PEIICHUS 3aa4H;
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® HHTCPHNPCTUPOBATL BbBIYUCIIUTCIIBHBIC PCE3YJIbTAaTbl B 3ada4C, MHCCICAOBATH IMOJTYYCHHOC
PEIICHUE 3a1a4n;

. 3HATh pa3jMyue CKOpOoCcTel 00bEKTa B CTOSIUEH BOJIE, IPOTHB TEUECHUS U 10 TEYEHUIO PEKHU;
pelaTh 3aJa4y Ha HaX0)KJICHUE YaCTH YNCIIA U YHUCIIA 110 €r0 YacTy;

. pemath 3a7aydl pasHbIX THIOB (Ha paboTy, HA MOKYIKH, HA JIBUKCHHUE), CBS3BIBAIOIIUX TPU

BEJIMYMHBI, BBIICIIATH 3TH BEJIUYUHBI U OTHOLIEHHS MEKIY HUMU;

. HaXOJUTh MPOLEHT OT YHCJIA, YUCIJIO IO IPOLEHTY OT HEro, HAXOAUTh NPOLCHTHOE CHH)KEHUE

WM NIPOLICHTHOE MTOBBIILECHUE BEINYNHBL;

. pelaTh HECJIOKHBIE JJOTUYECKHE 3a4a4d METOJOM PACCyKICHHUMN.

B noBceHeBHOM KU3HH M NIPH H3YYCHHHU APYTUX NPEIMETOB:

. BBIJIBUTaTh THIIOTE3bl O BO3MOXKHBIX IIPENCIBHBIX 3HAYCHUSAX MCKOMBIX B 3a7a4e BEJINYUH

(menatb NPUKUIKY).
I'eomerpuuyeckue purypsi

. OnepupoBath Ha 6a30BOM ypOBHE HOHSATUSIMH F€OMETPHUECKUX DUTyp;

. U3BJIEKaTh UH(OPMALIMIO O TEOMETPUUYECKHX (PUTYypax, IPEICTABICHHYIO Ha YEPTEKaxX B IBHOM
BU/IE;

. OPUMEHATh ISl PELIeHUs 3ajad reoMeTpudeckue (PakThl, €ciau YCIOBUS UX NPUMEHEHUS
3aJ]aHbl B IBHOH (opme;

. pelaTh 3aa4u Ha HaXOXKJICHHE T€OMETPUUECKUX BEIUYHH 10 00pa3laM WK alrOpUTMaM.

B noBcegHeBHOIi ;KM3HU M MPU U3YYeHUH IPYTUX NPeAMeTOB:

. UCTIOJIF30BaTh CBOWCTBA T€OMETPHUYECKUX (DUTYD JUTS pEIICHUs THITOBBIX 3a/1a4, BOZHUKAIOIIHX
B CUTYyallUsX OBCEHEBHON KMU3HHU, 3a1a4 IPAKTHUECKOTO COJCPKAHUS.

OTHOIEeHHS

. OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSAMH: PAaBEHCTBO (pUryp, paBHbIE (PUTYpBI, pABEHCTBO

TPEYTrOJIbHUKOB, MAPAJUICIIBHOCTL HNPSAMBIX, HNCPICHAUKYIIAPHOCTD IMPAMBIX, YIJIBI MCKAY HPAMBIMU,
NEPpNCHAUKYIIAP, HAKIIOHHAA, IIPOCKI M.
B noBceqHeBHOM KH3HHU U IPpUA H3YYCHUH NPYIrUX NPEAMETOB:

. WCIIOJIB30BaTh OTHOILIEHUS JUIsI PEUICHUS NPOCTEHINMX 3a7ad, BO3HHMKAIOIIMX B PEaJbHOU
KU3HHU.

HN3mepenus ¥ BbIYMCICHUS

. BBINOAHATE M3MEpeHue IMH, pACCTOSIHUM, BEJIMYUH YIJIOB, C IIOMOIIBI0 MHCTPYMEHTOB JUIS
U3MEPEHUM IUIUH U YIJIOB;

. IPUMEHSTh (OpPMYJbl MEpUMETpa, MJIOWEAAN U 00beMa, IUIOIMAA MOBEPXHOCTU OTAEIbHBIX
MHOT'OTPAaHHUKOB IIPU BBIYHUCIICHUAX, KOI1a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

. npuMeHsaTb TteopeMmy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOLICHMS ISt

BBIUHCIIEHUS IUIMH, PACCTOSIHUM, IJIOMAAEH B IPOCTENIINX CIIydasiX.

B noBceHeBHOM KU3HM M IPH M3YYCHHH APYTUX NPEIMETOB:

. BBIUMCIISTh PACCTOSIHUS Ha MECTHOCTH B CTAHAAPTHBIX CUTYAlMSX, IUIOMIAAM B MPOCTEHIINX
clly4yasix, IpUMEHSTh (POPMYJIbI B MPOCTEHIINX CUTYAIMSIX B IIOBCEIHEBHON KU3HU.

I'eomeTpryeckue nocTpoeHus

. N306paxaTh TUNOBBIE IIOCKUE (PUTYpHl U (UTYpPHl B MPOCTPAHCTBE OT PYKU M C IOMOIIBIO
MHCTPYMEHTOB.

B noBceHeBHOM KU3HM M IPH M3YYCHHH APYTUX NPEIMETOB:

. BBINOJIHATH MPOCTEHIIINE TOCTPOSHUS] HA MECTHOCTH, HEOOXOMMBbIE B PEaTbHOM KU3HU.
I'eomeTpuyeckne nmpeodpazoBaHus

. Crpouts purypy, CHMMETPHUUHYIO JAaHHOH (pUType OTHOCUTENBHO OCH U TOUKH.

B noBcegHeBHOI KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

. pacrio3HaBaTh JABHKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
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. pacro3HaBaTh CHMMETPHYHBIC (DUTYPBI B OKPYKAIOIIEM MHpE.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH
. OnepupoBarb Ha 0a30BOM ypOBHE HOHSTHSIMH BEKTOpP, CyMMa BEKTOpPOB, IpPOU3BEIECHUE
BEKTOpA Ha YMCJI0, KOOPJUHATHI Ha IJIOCKOCTH;

OTpeAeNATh NPUOIMKEHHO KOOPIMHATHI TOUKHU IO €€ U300paKeHHUI0 Ha KOOPIUHATHON
IIJIOCKOCTH.
B noBceHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPEeIMETOB:
. UCIIONIb30BaTh BEKTOPHI [UISl PpEHIeHHs] MPOCTEHIIMX 3ajad Ha OIpelelIeHUe CKOPOCTH
OTHOCHUTEJILHOT'O JIBUKEHUSI.
HUcTopusi MaTeMaTUKHU

. OnucelBaTh OTAEIBHBIE BBIIAIOIIUECS PE3YIIBTATHL, TOJIyYEHHBIE B XOE Pa3BUTHSI MATEMAaTUKH
KaK HAYyKU;

. 3HAaTh INPUMEPHI MAaTEMATHYECKUX OTKPBITMM M MX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW MU
BCEMHUPHOM UCTOPHUEH;

. IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccun.

Meroasl MaTeMaTHKH

. Bo16upaTh noaXo MM U3Y4EHHBIN METOA ISl pELIEHNs U3YyUEHHbIX TUIIOB

MaTeMaTHYECKUX 3a/1a4;

. [TpuBOIMTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIEH IE€HCTBUTENBHOCTH

U IPOU3BEJICHUSAX UCKYCCTBA.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHMThCSl B 7-9 Kiaccax 15 odecrniedeHust

BO3MO’KHOCTH YCIIEIITHOTO NMPOA0JIKeHUs1 00pa30BaHus Ha 6230BOM U yIiIy0JIeHHOM YPOBHSIX
DJIeMeHThI TeOPMHU MHOKECTB 1 MATEeMAaTH4YeCKOI JIOTUKH

. Onepuposamv nonamuamu: onpeoenenue, meopemd, aKkCuoma, MHOACECMB0, XapaKmepucmuKu
MHOJICECmBA, — dNIeMeHm — MHOJIcecmed, nycmoe, KoHeuHoe U  0OecKOHeuHoe  MHOJCeCmeso,
NOOMHOACECMBO, NPUHAOTIEICHOCTb, BKIIOUEHUE, PABEHCIBO MHOJICECE,

° u306pa9fcamb MHOJCEeECmMed U ONHOULEHUEe MHOJCecne ¢ NOMOUibio Kpycoe Qﬁﬂepa;

° onpedeﬂﬂmb npuHadﬂeDfCHOCWIb ajlemenma  MHOoaIHcecme), obveounenuro U nepecedyeHuio
MHOOIMHCECMEB,

° 3a0a6amvb MHONCECEO C NOMOWbIO NEPEUHUCTICHUA ITIEMEHM 06, CII08ECHO20 ONUCAHUSL,

° onepupoeambsb HNOHRAMUAMU. 6blCKA3ble6AHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3bl6AHUSL,

ompuyanue 8blCKA3LIBAHU, ONepayull HAO 6bICKAZIGAHUAMU: U, UIU, He, YCIOBHble BbLCKA3bIBAHUS
(umnauxayuu);

. CMpOoUmMb 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULL.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:

. CMpOUms YenouKy YMO3aKI04YeHUll Ha OCHO8E UCNOIb308ANHUS NPABUT TOSUKU,

. UCNONB308AMb MHONCECBA, ONEPAYUL C MHONCECMBAMU, UX epagduieckoe npedcmasienue OJisl
ONUCAHUS PEATIbHBIX NPOYECCOB U S6IeHUL.

Yucaa

. Onepuposamsb NOHAMUAMU. MHOHNCECMBO HAMYPANbHLIX YUCEN, MHONMCECMB0 UENblX Hucel,

MHOJHCECMBO PAUUOHANIBHBIX YUcel, uppayuoHdalbHoe 4Yucio, KGLZOPCII’HHblﬁ KOpPEHb, MHOIHCECNBO
oelicmeumesnbHbix uucei, ceomempudecKkasd urmepnpemayusil HamypalbHblX, YejlblX, DAYUOHAIIbHbIX,
oeticmeumesbHbix vucei,

. HOHUMAMb U 0OBSCHAMb CMBLCL NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA;

. BLINONIHAMb ~ BLIMUCACHUS,, 6 MOM HUCAe C UCNOIb308AHUEM NPUEMO8 PAYUOHATbHBIX
BbIYUCTEHULL,

. BLINOIHAMb OKPY2IeHUe PAYUOHAILHBIX YUCET C 3A0AHHOU MOYHOCbIO;

. CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHAIbHBLE YUCLA,
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. nPeoCcmasiams payuoHAIbHOe YUCTO 6 8Ude 0eCAMUYHOU Opoou

. YROPAOOUUBAMb YUCIA, 3ANUCAHHbIE 6 6U0e OObIKHOGeHHOU U Oecsamuynou Opoou; [
nHaxooums HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a0au.

B noBceaHeBHOI1 ;KM3HU M IPU U3YYeHHH JPYTUX NMPEAMETOB:

NPUMEHSAMb NPAGUILA NPUOTIUINCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay u
peuteHuu 3a0a4 Opyaux yueOHvlx npeomemos,
. BbINOIHAMb CPABHEHUE Pe3YIbMaAMo8 GbIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0a4, 8 mom
yucne nPUOIUINCEHHBIX BbIYUCTEHU,
. COCMAsIAMb U OYEHUBAMDb YUCTOBbLE BbIPANCEHUA NPU PeUeHUY NPAKMUYecKux 3a0ad U 3a0ay
U3 Opyeux y4eonvix npeomemos;
. 3anUCHIBAMb U OKPY2IAMb YUCTIO8blE 3HAYEHUS PEeAIbHbIX GeNUYUH C UCNONb308AHUEM PA3HBIX
cucmem usmepeHusl.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

° Onepupoearnb NOHAMUAMU CMENEHU C HAMYPAJIbHbIM nokKkasamejlem, CmeneHu C UYeabim
ompuyamelbHblM nokazamenem,

° 6blNOJIHANb npeo6pa306aﬂuﬂ ueblx 6blpClJfC€HML7.' oelicmeuss ¢ OOHOYIeHAMU (CJZOJ:‘C@HM@,
ebldyumaHue, yMHOcheHue), oelicmeust ¢ MHO20Yl1eHAMU (CJZOD!C@HM@, eblyumaHue, yMHOJfC@Hue),'

° BbINOJIHANb PA3IOAHCEHUE MHOCOUYIEHO8 HA MHOJMICUumeiu OOHUM U3 Cnocob08: eviHeceHue 3a
CKO6Ky, cpynnupoexKd, ucnojlb3osarnue qupMle COKpAwW€rHHO2cO0 YMHOINCERUA,

° 6b10€/IAMDb Keadpam CYMMbl U pad3Hocmu OOHOLIJZeHOS,'

® pacmadbleamb HA MHoOa fcumenu KSClapal’}’IHbllj mpexuieH,

° 6blNOJIHAMb npeo6pa306aHuﬂ 6blpa9fC€Hua, codepofcamux cmeneHu C

UeabiMu ompuyameylbHblMu nOKaA3ameiimu, nepexodumb om 3anucu 8 gude CmeneHu ¢ yeibim
ompuyamelbHblM nokazamejlem K 3anucu 6 suoe 0p06u;

. BbINOIHAMbL — NPeodPA3068AHUSL OPOOHO-PAYUOHATILHBIX BbIPAICEHUL: COKPALYEeHUe
Opobell, npugeoenue ancebpauyeckux 0pobell K oOwemy 3HaAMeHAmeno, ClONHCeHUe, YMHOMCEHUe,
OenieHue aneebpauyeckux Opobdell, 8038edeHue aneedopauyeckou 0pobu 6 HAMYPAIbHYIO U Yeryio
OMPUYAMENbHYIO CIEeNneHb,

. BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCCHUT, COOEPHCAUUX KEBAOPAMHBLE KOPHIUL,

. BbLOCSAIMb  KEAOPAmM CYMMbL UL  PASHOCMU O8YHICHA 6 GbIPANCCHUSX, COOEPHCAUJUX
K6aopammbvle KOPHU,

. BbINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.

B noBceHeBHOI1 ;KM3HU M NPU U3YYE€HHH JPYTUX MPEAMETOB:

. BbLNOIHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM

suoe;

. BbINOIHAMb  NPeoOPA306ANUsL  AICOPAUYECKUX BbIPANCEHUT NPU  PEUEeHUU 3a0a4 Opyeux

VUEOHbIX NPEOMEMO8.

YpaBHeHHUsI M HEPABEHCTBA

. Onepuposamv  noHAMUAMU:  YDAGHEHUE, HEPABEeHCMB0, KOpeHb VPAGHEHUs, peuleHue
Hepagencmaed, pagHOCUIbHble YPAGHEeHUs, 001acmb onpedeseHus: ypasHeHus (HepageHcmad, cucmemol
VpasHeHull Uiy HepaseHcms),

. pewiamb  TUHENHblEe YPABHEHUs U YPAGHEHUs, CB800uUMble K JUHEUHbIM C NOMOUWbIO
MOACOECMBEHHBIX NPEOOPA30BAHULL,
. pewiams K8aOpamuvle YPAGHEHUs U YPABHEHUs, C8OOUMble K K8AOPAMHLIM C NOMOUbIO

MOACOECMBEHHBIX NPEOOPA30BAHULL,
. peuiams OpoOHO-TUHelIHble YDAGHEeHUsL,
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. pewiamsb npocmetiuiue UppayuoHalbHbvle YPasHEeHpeuams ypasHeHus 6uod,

°\/ pe%[amb VPABHEHUs1 CNOCOOOM PA3N0NHCEHUSL HA MHOMCUMENU U 3AMEeHbl NePEeMEHHOU;

. UCNONb308AMb MEMOO UHMEPBALO8 OISl peUleHUs Yeavlx U OPOOHO-PAYUOHATILHBIX HEPABEHCIE;
peuiams UHeliHble YPAGHEeHUs U HepaABeHCMBA C Napamempamu,

. peuiams HeCl10J4CHble Keaopamuble ypasHenus ¢ napamempom, 0 pewamo HeC0JiCHble

cucmemul TUHEUHbIX YpasHenuti ¢ napamempamu,; 0 peuwiams HeCl0JCHble YPAGHEHUsl 8 UYelblX

yycnax.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPEeIMETOB:

. COCMasNAms U peulams JUHeliHble U K8a0pamHbvle YPAGHeHUs, YPAGHEHUs, K HUM C8OOSAUECH,

cucmembl TUHEUHbIX YPAGHEHUU, HepaBeHCME NPU peuenuy 3a0ay Opy2ux y4eOHbIX npeoMemos;

. 8bLINOIHAMb OYEHKY NPasoono0oousi pesyibmamos, HOAYYaemvblX NpU peuleHuu TUHElHbIX U

K8AOPAMHBIX YPAGHEHUU U CUCTNEeM TUHElHbIX YPABHEeHUl U HePABeHCME NpuU peuleHuu 3a0ay Opyaux
VUEOHBIX NPEOMEMO8,

. 8bI0UPAMb COOMBEMCMEYIOWUe YPABHEHUS, HEPABEHCBA UIU UX CUCMeMbl OJi COCABIEeHUS
mMamemamuyeckol Mooeau 3a0aHHOL PealbHOlU CUMYayuu uiu RPUKIaOHOU 3a0adu,

. yMemb UHMEPRpemupoeams HOLYYEHHbI Npu peuleHuu YPAaeHeHUs, HepaseHCmsed Uil
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUmyayuu uiu NPUKIaoHoU 3a0adu.
DOyHKUUHA

. Onepuposams nOHAMUAMU: DYHKYUOHANbHASL 3A8UCUMOCMb, (DYHKYUA, 2paguk yHKyuu,
Ccnocobbl 3a0aHus yHKyulY, apeymenm u 3Hadenue QyHKyuu, oo1acmos onpeoeieHus U MHONCeCmao
3HaAYeHUl QYHKYUU, HYIU GYHKYUU, APOMENCYMKU 3HAKONOCMOSHCMEBA, MOHOMOHHOCMb (QVHKYUU,
UemHOCMb/HeyemHOCMb QYHKYUU,

. cmpouma epaguxu JIUHEUHO, K8AOpamuiHou @yuryu, obpamuoli

k
NPONOPYUOHATLHOCIU, PYHKYUU v A | |
. Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308AMb NPeodpazosanus epaguxa @yHKyuu
v=f(x) 011 nocmpoenus epaguxos gynxyutl
. COCMAGIsAMb YPAGHEHUsL NPAMOU NO 3A0AHHBIM YCIOBUAM. NPOX00siuell yepes 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOs el Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,
. uccnedosams QyHKYuro no ee 2pagpuxy;
. HAX00UMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCMU
K8aopamu4Hou yHKyuu,;
. onepupoeamv — NOHAMUAMU:  NOCIE008AMENbHOCMb,  apu@memuyeckas  npocpeccus,
2eoMempuyecKkas npospeccusl;
. pewams 3a0ayu Ha apu@dMemudecKyro u 2eoMempuyecKyio npozpeccuio.
B noBceHeBHOI :KM3HHM M NIPH U3YYeHUH APYTHX NPeIMETOB:
. ULTIOCMPUPOBAb €  NOMOWbIO 2PAPUKA  PeanrbHyio 3A8UCUMOCIb  ULU  NPoYyecc No UX
XapakmepucmuKam,
. UCNONB308AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (YHKYUU NPpU peuleHUuU 3a0ad u3 opyeux

VueOHbIX NPeOMemos.

TexcToBbBIE 3a1a4H

. Pewams npocmvle u crodcHvle 3a0auu pA3HbIX MUNOS, A MAKHCe 3a0a4u NOBLIUEHHOU
mpyoHocmu,

. UCRONL308aMb  PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MeKCmOo8 CIONCHbIX 3a0ay  OJisl
ROCMPOEHUsL ROUCKOBOU CXeMbl U PEUleHUs 3a0ay;

. paziunams Mooeib MeKcma U Mooelb peuleHus: 3a0ayu, KOHCmMpyuposams K 0OHOU MOOenu
Ppeulerusi HeCIONACHOU 3a0ayu Pa3Hble MOOeLU MeKCma 3a0ayil;
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. 3HAMb U NPUMEHAMb 00a cnocoba noucka peulenus 3a0ay (0m mpeboanus K YCio8uio u om
VC08UsL K mpeboB8anuio);
. MOOenUupo8amsb paccylHcoenus npu NOUCKe peulenus 3a0ay ¢ NOMOWbIO 2pagh-cxemul,
. 8b10€/1AMb IMANBL PEUEHUs 3a0a4U U COOEPIHCAHUE KAHCO020 IMAand,

yMemb 8b10UpamMb ONMUMALLHBIN MEMOO PeueHUss 3a0ayu U 0CO3HABAMb 8bLOOD Memood,
PaAccmMampusams pasiuitbie Memoobl, HAX00UNb PA3HbLE PEUleHUs 3a0adl, eCiu 03MONCHO,

. AHAUBUPOBAMb 3AMPYOHEHUS NPU PEUEHUU 3a0ay,

. BLINOIHAMb PA3IUUHbIE NPEoOPA308aAHUS NPEONONCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBblE
3a0a4u u3 OAHHOMU, 8 MOM YUcCie 0opamHule;

. UHMEPRPEemuposams GblYUCTUMENbHbIE — Pe3VIbmamsl 6 3a0auve, uccneoosams
NOJIY4eHHOe peuleHue 3a0a4u,

. AHATUBUPOBATD  BCEBOZMOINCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUs. 08YX 00BLEKMOo8 U

UBMeHeHUue UX XapaKmepucmuk npu CO8MeCmHOM OBUNCEHUU (CKOPOCMb, 8peMs, PAccmosHue) npu
pewleHuu 3a0ay Ha O08udCeHue O08YX 00beKmMo8 KAK 68 O0OHOM, MAaK U 6 NPOMUBONONONCHBIX
HANpaeienusix,

. UCCNe008amb  BCEB03MOJICHbIE CUMYAyuu NpU peuweHuu 3a0ay Ha O8udiceHue no pexe,
paccmampusams pasHvle CUCMeMbl OMcuema,

. peuiams pasHooopaszHvle 3a0auu «Ha Yacmuy,

. peuiams U 0060CHOBLIBAMb C80€ peuieHUue 3a0ad (8blOenamb MameMamuiecKylo 0CHO8Y) Ha
HAaxXoxcoeHue 4acmu Yucid U Yucida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICAA OpOOU;

. 0CO3HABAMb U 00BACHAMb UOSHMUYHOCb 3A0aY PASHLIX MUNOS, CEA3bIEAIOUUX MPU GENUYUHbL

(Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE), 8bLOENAMb MU GENUYUHbL U OMHOULEHUS MedHCOy HUMU,
NPUMEHSIMb UX NPU PEUEHUU 3A0aY, KOHCIMPYUPOB8AMb COOCMEEHHbLE 3a0ay YKA3AHHIX MUNOS,

. 671a0emb OCHOBHLIMU MEMOOAMU peulenuss 3a0ay Ha CMeCl, CNasbl, KOHYESHMPAyUu,

. pewiams  3a0ayu HA NPOYEHMbl, 6 MOM HUCLe, CIOJNCHble NPOYeHmvl ¢ 0DO0CHO8AHUEM,
UCNONbL3YS PA3HBLE CROCOODL;

. peutamsp 02uvecKue 3a0a4u PasHbIMU CHOCOOAMU, 8 MOM YUCTe, C 08YMsl OIOKAMU U C mpems.
OnOKAMU OAHHBIX C NOMOUIbIO MAOIUL,

. pewams 3a0ayu no KOMOUHAMOpPUKe U Mmeopuu 6epOSIMHOCMEN HA OCHOBE

UCTIONIL30BAHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLIEAMb PeUuleHUe,

. Peuams HeCl0CHbLE 3a0ayu N0 MAmMemMamuieckol Cmamucmuxe;

. 061a0emb  OCHOGHLIMU ~ MEMOOAMU — PEUeHUsl  CIOJCEMHbIX — 3a0ay.  apugpmemuyeckuil,

aneebpaudeckuil, nepedop 8apuUaAHmMOos, 2e0MempudecKutli, spaguueckuil, NPUMeHAmsb Ux 6 HO8bIX NO
CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBcenHeBHOM KU3HM U MPU U3YyYEeHHUH JAPYTUX NPeIMeTOB:

. 8bl0eNAMb NPU peuleHuU 3a0ay Xapakmepucmuku paccmMampusaemou 8 3aoave cumyayuu,
OMIUYHbIE OM PealbHbIX (Mme, Om KOMOpbIX abCcmpazuposanucs), KOHCMpYuposams Hogble CUmyayuu
C y4emom dmux XapaKxmepucmux, 6 YaCMmHOCMU, NpU peueHuu 3a0ay Ha KOHYeHMpayuu, y4umoléams
NJIOMHOCMb 8ewecmaa;

. pewams U KOHCMpPYupo8ams 3a0auu HA OCHO8E PACCMOMPEHUs PealbHbIX Cumyayui, 8
KOMOPbIX He mpebhyemcs MOUHbIU GbIYUCTUMENbHBIU PEe3VIbMam,

. pewams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAsl pA3HbLE CUCTEMbL OMcYemd.
CraTncTHKA U TEOpHsl BEPOATHOCTEM
. Onepupoeamv nowsamuamu: cmoadouamsie u Kpy2ogvle 0uazpammol, mabauysbl OAHHbIX, cpeoHee

apugmemuueckoe, meouana, Haubolvbuiee U HAUMeHbulee 3HAYEHUs] BblOOPKU, pPA3MAX BblOOPKU,
oucnepcusi u cCmaHoapmHoe OmKJIOHeHUe, CIYYaAluHAsl USMEHYUBOCMb,

. ussneKamov UHpopmMayuro, NPeOCmMasieHHyo 8 madauyax, Ha OUaspammax, epapuxax;

. cocmasnams madoauysl, CMpoUms OUAZPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,
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. onepuposams NOHAMUAMU: PAKMOPUATL YUCIA, NEPeCMAHOBKU U COYEMAHUs, MPeYy2OTbHUK
Tackana;

. NPUMEHAMb NPABUIIO NPOU3BEOEHUs. NPU PEUeHUU KOMOUHAMOPHBIX 3a0a4;

onepuposamv NOHAMUAMU. CIYUAUHBIIU ONbIM, CYYAUHBLI 8b100D, UCNbIMAHUE,
neMeHmapHoe cayvatinoe  coovlmue (ucxo0), Kaiaccuyeckoe onpeoeyeHue
8EPOSIMHOCMU CLYYAUHO20 COObIMUS, Onepayul Hao CLYYAUHLIMU COOLIMUIMU,
. npeocmasisims UHDOPMAYUIO C NOMOWBIO KpY208 Jliiepa,
. pewiamsb 3a0a¥u HA BLIYUCTEHUE BEPOAMHOCIU C NOOCUEeMOM KOAUYeCmea 6apuamnmos ¢

NOMOUBIO KOMOUHAMOPUKU.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

. u361eKamv, UHMEPNPemuposams U npeodpasoevleamy UHGOPMAYUIo, NPEeOCMABIEHHYIO 6
mabauyax, Ha ouazpamMmax, cpaguxax, ompaxdcarowyro CcOUCMed U XapaxKmepucmuKku pearbHblX
npoyeccos u s61eHUl;

. onpeoensims  CMAmMucmu4yeckue  Xapakmepucmuku  6bl00pOK no mabauyam,

. ouazpammam, epaguxam, 6bINOIHAMb CPAGHEHUEe 6 3A8UCUMOCIU OM Yelu peueHus

3a0ayqu;

. OYeHUBAMb 8EPOAMHOCHIb PEAIbHbIX COOLIMUL U ABTIEHUIL.

I'eomeTpuueckue purypsi

. Onepuposamv NOHAMUAMU 2€0MEeMPULECKUX Pueyp;

. uzenekams,  UHMEPNPEmuposams u npeoopasoevieams  UHGOPMAYUIo o

2eoMempuyeckux Quaypax, npedcmasieHHyr0 Ha Yepmedlcax;

. NPUMEHAMb  2eoMempuyecKue paxmul o peuteHus 3a0ay, 8 mom
yucre,

npeononazauwux HecKOJIbKO Waz208 peueHusl;

. Gopmynupoeams 6 nNPOCMEUUUX CYUAAX COUCMEA U NPUSHAKU hueyp,

. 00KA3bI8AMb 2e0MEMPUTECKUe YIMBEPHCOCHUSL,

. en1ademsv  CMAHOAPMHOU  Kldccugukayueti — NIOCKUX  Queyp  (mpeyeoibHUKo8  u

Yemulpexy201bHUKOB).

B noBceaHeBHOI1 ;KM3HU M MPU U3YYeHUH IPYTUX MPeAMEeTOB:

. UCNONIL308aMb  CEOUCMBA 2eOMEeMPUYECKUX @ueyp Ol peuleHus 3a0ay NpaKmuieckoz2o

Xapaxkmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH.

OTHOIEeHHS

. Onepuposamv NOHAMUAMU: PABEHCMBO Pu2yp, pashvie Guzypsl, pAGeHCME0 Mpey2oibHUKOS,

napanienbHoCmy NPAMbIX, NEPREeHOUKYAPHOCIb NPAMbIX, Veibl MeXCOy NPAMbIMU, NEPREeHOUKVIAD,
HAKJIOHHAS, NPOeKyust, no0oobue gueyp, no0obHbie hucypol, NOOOOHBIE MPEY20NbHUKU,

. npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX NPU PEUEHUU
3a0auy;

. Xapakmepuzo08ams 63AUMHOE PACHOLONCEHUE NPIMOU U OKPYIHCHOCMU, O8YX OKPYHCHOCMEIL.

B noBceaHeBHOI ;KM3HU M NPU U3YYEHHH JPYTUX MPEAMETOB:

. UCNONL308aMb OMHOWEHUSL OJISL PEULEHUsL 3a0aU, BO3HUKAIOWUX 8 PeAibHOU HCUZHU.
H3mepennsi u BbIYHCIEHUS

. Onepuposamv npedcmasieHusiMu 0 Oaune, niowaou, obveme Kaxk eeiuyuramu. Ilpumensmo

meopemy [lugpazopa, popmynel niowaou, 0ovema npu peuerun MHO2oua208bIX 3a0at, 8 KOMOpPbIX He
gce OaHmble NpeoCcmasienvl AGHO, A mMpebyIom GblYUCIeHUll, Onepupoeams 0Oonee WUPOKUM
KOAU4ecmeom hopmyn OIUuHbl, NIOWAoU, 00beMa, SbIYUCTAMb XAPAKMEPUCMUKY KOMOUHayull gueyp
(OKpydICHOCMEN U MHO20Y20IbHUKOB) BbIYUCIAMb PACCMOSHUS MedlcOy Gueypamu, NpuMeHsms
mpuzoHomempudeckue @Gopmynvl Ol GbIYUCICHUN 6 0oJlee CIONCHLIX CAVYAAX, HNPOBOOUMD
8bIUUCTIEHUS HA OCHOBE PABHOBEIUKOCTNU U PABHOCOCMABNIEHHOCMU
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. nPOBOOUMb NPOCMble BLIYUCTIEHU HA 00BEMHBIX MeNax,

. Gdopmynuposams 3a0auu Ha BbIYUCTEHUE ONUH, NIOWAOEl U 00BEMO8 U Peuamsp UX.
B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

. nPOBOOUMb BLIYUCICHUS HA MECTHOCMU,

. NPUMEHAMb POPMYIbL NPU BbIYUCTICHUIX 8 CMENCHLIX VHeOHbIX NPeoMemax, 8 OKpyicaroujeri
oelcmeumenbHoCmu

FCOMeTpI/I‘leCKI/Ie MOCTPOCHUS

. Hzobpascams ceomempuyeckue ghuzypvl no mexKcmo8omy u CUMBOIbHOMY ONUCAHUIO,

. €80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCINPYMEHMAMU 8 HECIIONCHBIX CVUASX,

. BLINOJHAMbL ~ NOCMPOEHUS  MPEY2OJIbHUKOS, NPUMEHAMb  OMOEIbHblE — Memoobl
NOCMPOeHUli YUpKyiem U TUHetKoU u nposooums npocmeuuiue uccie008aHus Yucia peuenu;

. uzobpasxcames munogvle NIOCKUe Gueypvl U 00veMHble mena ¢ HOMOWbIO NPOCMENUUX

KOMNbIOMEPHBIX UHCNMIPYMERMOB.
B noBcegHeBHOM KH3HHU U IPpU H3YYCHUH NPYIUX NPEAMETOB:

. 8bINOIHAMb NPOCMeluue NOCMPOEHUSL HA MECIMHOCTMIU, HeOOX00UMbLE 8 PEeAlbHOU HCUZHU,

. OYEHUBAMb PA3MEPLL PEANIbHbIX 00BEKMO8 OKPYACAIOUe20 MUpPQ.

IIpeoOpa3oBanus

. Onepuposams noHamuem O08uUdCeHusi U npeoopazo8anusi noooous, 61a0emv npuemamu

nocmpoeHus @Queyp ¢ UCNOIb308AHUEM OBUJCEHUN U Npeodpa3o8anutl NooooOus, NPUMeHANb
NOYYEHHbIE 3HAHUSL U ONbIM NOCMPOCHUL 6 CMENCHbIX NPeOMemax U 6 pPeaibHblX CUMYAyusx
OKpYdHcaouje2o mupa;

. cmpoums pueypy, N000OHYI0 OAHHOU, NOJL30BAMBCS CEOUCMBAMU NOO0OUSL 0151 0OOCHOBAHUSL
ceoticme ueyp;

. NPUMEHSAMb C8OUCMBA OBUINHCEHUTL 0151 NPOBEOEHUsL NPOCMEUUUX 0O0CHOBAHULL CBOUCME hu2yp.
B noBce1HeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

. NPUMEHSIMb CEOUCEA OBUICEHUL U NPUMEHAMb NO00OUe OJist NOCMPOCHULL U GbIYUCTEHUIL.
BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH

. Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb 8eKMOPO8, NPOU38edeHUe 6eKMopa Ha

YUCTIO, Y20l MedHCcOy 8eKMOPAMU, CKANAPHOe NPOou3sedeHue 8eKmopos, KOOPOUHaAmMbl HA NJIOCKOCHU,
KOOpOUHAmMul 8eKmMopa,

. 8LINOIHAMb OelicmBUs. HA0 BeKmMopamu (ClodxceHue, 6blYUMAHUe, YMHONCEHUEe HA 4YUCIO0),
BbIUUCTIAMb CKAISAPHOE NPOU3eedeHUe, Onpedeisims 8 NPOCMetUUX CIYUaAsaX Y20l Medcoy 8eKmopamu,
8bINOIHAMb PA3JI0NCEHUE 8eKMOPA HA COCMABNAIOWUe, NPUMEHAMb NOJIyYeHHble 3HAHUSA 8 (hu3uKe,
NOIb308AMbCA POPMYNIOU BLIYUCTIEHUS PACCIOAHUSL MeHCOY MOYKAMU NO U3BECTNHBIM KOOPOUHAMAM,
UCNOIb306aMb YPABHEHUA Quzyp OJis peulenus 3a0a4;

. APUMEHSIMb 8EKMOPbL U KOOPOUHAMDBL OISl PEULEHUST 2eOMEMPUUECKUX 3A0aY HA GbIYUCTICHUE
OJlUH, V2Jl08.

B noBceHeBHOI1 ;KH3HH M NPU U3YYE€HUH APYTUX NPEAMETOB:

. UCNONIBL308aMb NOHAMUSL 6EKIMOPO8 U KOOPOUHAM OJisi peuleHus 3a0ay no usuke, ceoepaguu u

Opyeum y4eOHbIM npeomMeman.

Hcropuss MaTeMaTHKHU

. Xapaxmepuzoeamsb 6K1a0 6bIOAIOWUXCA MAMEMAMUKO8 8 pA3eUumue MAmemMamuk U UHbIX
HayuHwlx obaacmell,

. NOHUMAMb PONb Mamemamuxu 8 pazsumuu Poccuu.

MeTtoanl MaTEMAaTHKU

. Hcnonv3sys uzyuenuvie memoowl, nposooums 00KA3amenibCmeo, 8bINOIHAMb ONPOBEPHCEHUE,
. 8b1OUPAMb U3YYEHHBLE MEMOObL U UX KOMOUHAYUU OJI51 peueHUss MaAmeMamudecKux
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3a0ay;

. UCNONIL308AMb MameMamuyecKue 3Hanus 0l ONUCAHUS 3AKOHOMEPHOCIel 8
OKpYaHcaroujeti 0eucmaumenbHOCmuy U NPOU38e0eHUAX UCKYCCMEA,
. NpUMEHAMb npocmeluue NpocpamMmMuble Cpeocmed U 3NeKMPOHHO-KOMMYHUKAYUOHHbIE

cucmembl NpU peweHuy MamemMamuyeckux 3a0ay.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCA B 7-9 KJiaccax /sl YCIEIHOT0 MPOoI0JIsKeHUsI
00pa3oBaHus HA YIJIY0JIEHHOM YPOBHe

JJieMeHTHhI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

. CB00OOHO oOmMEpHpPOBaTH MOHATHSIMHU: MHOXECTBO, XaPAaKTEPUCTHKH MHOXKECTBA, AJIEMEHT
MHOJKECTBA, ITYCTOC, KOHEYHOE M OCECKOHEYHOEC MHOXKECTBO, MOJMHOKECTBO, MPUHAIICKHOCTD,
BKJIFOUEHHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33 JaHUE MHOXKECTBA,

° 3aJlaBaTb MHO>XCCTBA PA3HbBIMHA CHOCO6aMI/I;
° IMPOBEPATH BBIIIOJIHCHHUEC XaPAKTCPHUCTHUICCKOI'O CBOMMCTBA MHOXXCCTBA,
° CBO6OI[HO OIICPUPOBATDL IMMOHATHUAMMA: BBICKA3bIBAHHUC, UCTUHHOCTDb M JIOJKHOCTb BbICKA3bIBAHUS,

CJIOXKHBIE M TMPOCTHIC BBICKA3BbIBAHUS, OTPUIAHWE BBICKA3bIBAHUH; HCTUHHOCTb U JIOKHOCTh
YTBEPXKJICHUS W €ro OTPUIAHMS, ONEpalMd HaJ BbICKA3bIBAHUSIMU: U, WM, HE; YCJIOBHbBIC
BBICKA3bIBaHUs (MMILTUKALIHH);

° CTPOUTDH BBICKA3bIBAHUA C HCIIOJIb30BAHUEM 3aKOHOB anre6pLI BBICKA3bIBaHHUH.

B noBcegHeBHOM KH3HHU U IPpU H3YYCHUH NPYIUX NPEAMETOB:

° CTPOUTH PACCYKACHHA Ha OCHOBE UCIIOJIb30BAHUA ITPABUII JIOTUKH,

° HCII0JIB30BaTh MHOXKCCTBA, OIICpAllMU C MHOXCCTBAMHU, UX rpa(bnqeacoe MNpeaAcCTaBJICHUEC IJIA

OIMCaHUs PEaNbHBIX MPOIIECCOB U SIBJICHUIA, TPH PEIICHUH 33724 JPYTUX Y4eOHBIX MTPEIMETOB.

Yucaa

® CB060)1H0 OHGpI/IpOBaTI) IIOHATUSMMU: HaTypanLHoe YHCJI0, MHOXECTBO HaTypaJ'II)HI)IX YHuCell,
[[eJI0€ YHUCJIO, MHO>KECTBO IIENIBIX YHCeN, OOBIKHOBEHHAs NApOOb, JeCSITHUYHAs ApPOOb, CMEIIaHHOE
YUCJI0, PAMOHAIIBHOE YHUCJIO0, MHOXECTBO PAlMOHAIBHBIX YHCEN, UPPALUOHAIBHOE YHCIIO, KOPEHb
CTCIICHU 1, I[GflCTBI/ITGJ'II:HOG YHCJIO, MHOXECTBO I[efICTBHTeﬂBHBIX YHUCEIl, FCOMCTpI/IIIGCKaSI
I/IHTepHpCTaHI/Iﬂ HaTypaJ'IBHBIX, OEIBbIX, paHI/IOHaJ'II)HBIX, I[GflCTBI/ITGJ'IBHBIX YHUCCII,

. MOHUMATh U OOBSICHITH Pa3HUILY MEX]Y MO3UIMOHHON M HEMO3UIIMOHHON CHCTEMaMH 3alHiCH
YHCeT,;

. MEPEBOUTH YMCIIA U3 OAHON CHCTEMBI 3aITUCH (CUCTEMBI CUHUCIICHHS) B IPYTYIO;

. JIOKa3bIBaTh M MCIOJb30BaTh MPU3HAKKU JeauMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI u
MIPOM3BEICHUS YMCEN TIPU BBHITTOJTHEHUH BBIUMCICHUN U PEIICHUN 3a/1a4;

. BBITIOJIHSITH OKPYTJIEHUE PAllMOHAIBHBIX U UPPALMOHANIBHBIX YHCEII C 33JAHHON TOUYHOCTHIO;

. CpPaBHHBATh JICHCTBUTEILHBIC YUCIIA PAa3HBIMU CIIOCOOAMU;

. yIOPSAOYMBATh YMCIA, 3alMCAHHBIE B BHUAEC OOBIKHOBEHHOW W AECATUYHOW IpoOH, YHUCIa,
3aMMCcaHHbIe C UCTIOIB30BAaHUEM apU(METUIECKOTO KBAAPATHOTO KOPHS, KOPHEH cTeneHu Ooblie 2;

. Haxoauth HOJ/] 1 HOK uucen pazupiMu crioco6amu U MCHOJIB30BaTh UX MPH PEIICHUN

3aja4;

. BBITIOJIHSITh BBIUMCIICHUST W TIPEOOpPa30BaHUS BHIPAKCHUM, COJEPKAIIUX JIEHCTBUTEIHHBIE

YHCIIa, B TOM YHUCJIE KOPHU HATYPAJIbHBIX CTEIICHEH.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTUX NPEIMETOB:

. BBINOJIHATE U OOBSICHATH PE3yJIbTAaThl CPaBHEHMS PE3YJIbTATOB BBIYMCICHUH MpPHU pPELICHUU
IPAaKTUYECKUX 33734, B TOM 4HCJIE NPUOIMKEHHBIX BBIYMCICHHMH, MCIOJIB3YSl pa3Hble CIOCOOBI
CPAaBHEHUMU;

. 3allAChIBaTh, CPaBHUBATb, OKPYIJIATh 4YHCIOBBIE JAHHBIC pEAJbHBIX BEIMYMH C
HCIOJIb3OBAHHUECM PA3HBIX CUCTCM U3MCPCHUS,;
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® COCTaBJIAATb M OLCHHUBATL Pa3HbBIMU CHOCOG&MI/I YHUCJIOBBIC BbBIPAKCHUA IIPpU PCUHICHUHA
MPAKTUYECKHX 3aJ1a4 U 3ajla4d U3 JPYTux y4eOHbIX MPEIMETOB.

ToxnecTBeHHbIEe IPe0OpPa30BaHUS

. CB00OIHO OnIEpUPOBATH MOHATUSIMH CTEIIEHU C LIETBIM U APOOHBIM MOKa3aTelNeM;

. BBIMOJHATh JOKa3aTeNIbCTBO CBOWCTB CTENEHU C LEJNBIMH U APOOHBIMH TOKa3aTeNsIMU;
ONEPUPOBATh TMOHITUSIMU «OJHOUICH», «MHOTOWIEH», «MHOTOWIEH C OIHOW IEepPEeMEHHOI»,
«MHOTOYJIEH C HECKOJIbKUMHU MEPEMEHHBIMI, KO3()PHUIIMEHTH MHOTOUJICHA,

«CTaHJdapTHas 3alliCb MHOT'OWICHA», CTCIICHL OJHOYJICHA U MHOI'OYJICHA,

. CBOOOJHO BJa/IeTh IpUeMaMu IpeoOpa30BaHus LENbIX U APOOHO-PAIMOHATILHBIX BBIPAKECHUIA;
. BBIMIOJHATh  pa3joKEHHE MHOTOWICHOB HA MHOXHTEIW pasHbBIMH  CIOCO0amMH, C
HCII0JIb30BaHUEM KOMOMHALIUI pa3JInYHbIX IPUEMOB;

. UCIIONIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, Ay moucka KopHeE

KBaApPaTHOr0 TPEXWICHA W JIA PCIICHUA 3aJad, B TOM 4YHUCIIC 3aJad C IapaMCcTpaMHl Ha OCHOBC
KBaApPaTHOI'O TPEXYJICHA,

° BBINIOJIHATH JCJICHUC MHOI'OYJICHA HAa MHOI'OYJICH C OCTAaTKOM,

° JOKa3bIBaTb CBOIMCTBa KBaJApaTHbBIX KOpHeﬁ n KOpHeﬁ CTCIECHU N;

° BBINIOJIHATD Hp606pa3OBaHI/I${ BBIpa)KeHI/II‘/‘I, COACPIKAIUX KBAAPATHBIC KOPHH, KOPHU

CTCIICHU N;

° CBO6OI{HO OIICpHUPOBATH TIOHATUAMH KTOXIACCTBO», KTOKICCTBO Ha MHOKECTBEY,

«TOKIECTBEHHOE MPeoOpa3oBaHe»;
. BBIIOJHATh  pa3jiuMYHble  [PeoOpa3oBaHUS BBIPDAKECHHUM, COJEpXKAIIUX MOJYJIH.

(=) =

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NIPeIMETOB:

° BBITIOJIHATH Hp606p330BaHI/I$I n )IefICTBHSI C 6YKBGHHBIMI/I BBIPAXKCHUAMHU, YUCIIOBBIC
K03 (HULIMEHTHI KOTOPBIX 3alIMCaHbl B CTAaHIAPTHOM BUJIE;

. BBIMOJHATh TpeoOpa3oBaHMsl palMOHAIbHBIX BBIPAKEHUI MpU peHIeHHH 3ajad APYTrux
y4eOHBIX TPEAMETOB;

. BBIMOJHATh TNPOBEPKY MPaBIONOA00Us (U3NYECKUX U XUMHUYECKUX (OpMyn Ha OCHOBE
CPaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHHUs M HEPABEHCTBA

. CB00OJIHO OmepupoBaTh MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIIbHBIE YPAaBHEHUS U
HEPABEHCTBA, YPaBHEHHUE, SIBILIIOIIEECS CIECACTBHEM IPYroro ypaBHEHHS, YPaBHEHUS, PaBHOCUJIbHBIE
Ha MHO>KECTBE, PAaBHOCHJIbHBIE MPE0Opa30BaHMsl ypaBHEHMIA;

® pe€uiaTb pPasHbIC BH/bI ypaBHeHI/Iﬁ U HCPABCHCTB UM HUX CHUCTEM, B TOM YHCIIC HEKOTOPBIC
ypaBHeHUd 3 U 4 cTeneHel, ApoOHO-palliOHaIbHbIE U UPPALMOHAIIBHBIE,

. 3HaTh TeOpeMy Buera i1 ypaBHEHUN CTENEHHU BbIIIE BTOPOM;

. MOHMMATh CMBICT TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCUJIBHBIX NMPEOOPA30BAHUSIX ypaBHEHUI
U YMETb UX JI0OKa3bIBaTh;

. BJIQ/IETh Pa3HbIMU METOJAaMH PEUIeHHs] ypaBHEHUI, HEPAaBEHCTB U UX CUCTEM, YMETh BbIOUPATh
METOJ peleHHsI U 000CHOBBIBATh CBOM BHIOOD;

. UCIIONI30BaTh ~ METOJ. WHTEPBAJOB  JUI  PELIEHHWs  HEPABEHCTB, B TOM  YHCIE
IpoOHOpaIMOHABHBIX U BKJIIOYAIOUINX B €01 UPPAllMOHAIbHBIE BEIPAKEHUS;

. pemath anreOpayecKue YpaBHEHUS M HEPABEHCTBA M HX CHUCTEMBl C IapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTOIaMu;

. BJIA/IETh Pa3HBIMU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

. pelaTh ypaBHEHUS B LIEJIBIX YUCIIAX;

. n300pakaTh MHOKECTBAa Ha IUIOCKOCTH, 33/1aBaéMble YpAaBHCHHSIMHU, HEPAaBEHCTBAMU M HX
CHUCTEMaMH.
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B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHUH IPYTHX NMPEAMETOB:

. COCTAaBJIATh W peIlaTh ypaBHCHUs, HEPABEHCTBA, MX CUCTEMbI NPU PEIICHHH 33134 APYTHX
y4eOHBIX TIPEIMETOB;

. BbIMNO/IHATb OL,EHKY NPaBAoNoA06UA pe3ynbTaToB, NOyYaeMbixX NPU PeLUeHUN Pa3INYHbIX
YpaBHEHWI, HEPABEHCTB U UX CUCTEM MPU PELLEHUM 33434 APYruX y4ebHbIX NpeaMeTOB;

. COCTaBAATb M pelaTb YPaBHEHUA U HEPABEHCTBA C NapaMeTpaMu Npu pelleHnn 3aga4

JIPYTUX y4eOHBIX TPEJIMETOB;

. COCTaBIISITh YPAaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, OMHCHIBAIONINE PEAbHYIO CHUTYAIIHUIO
VI IPUKJIAIHYIO 33]1a9y, MHTEPIPETHPOBATh OJTYYCHHBIC PE3YJIbTaThI.

DOyHKIUHA

. CBOOOIHO OmEepUpPOBATh TMOHITHSIMH: 3aBUCHUMOCTh, (YHKIMOHAIBbHAS 3aBUCHMOCTD,
3aBUCMMas W He3aBUCHMas IepeMeHHbIe, (DyHKIUs, cnocoObl 3anaHus (QYHKIHUW, apTyMEHT H
3HAaYCHUE (PYHKIUHU, 00JAaCTh OIPEIECIICHUS M MHOXECTBO 3HAueHHsS (DYHKIUH, HYIH (QYHKIUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, HauOOJIbIlIee M HAUMEHbBIIEE 3HAYCHUS,
YEeTHOCTH/HEYETHOCTh (YHKINH, NEPUOIUYHOCTh (GyHKIMH, TpaduK (YHKIHH, BEPTUKAIbHAS,
TOPU30HTANIbHAS, HAKJIOHHAS ACHMITTOTHI; TpaUK 3aBUCUMOCTH, HE SBIIIOIICHCS (yHKITUCH,

. CTpouTh Tpaduku (QYHKIWNA: JTUHEHHOW, KBaJIPATHUYHOW, TPOOHO-THMHEWHOM, CTEIIEHHOW MPHU
pa3HBIX 3HAYCHUSX [TOKA3ATEIs CTCIICHH |

. MCIIONBb30BaTh Npeodpa3oBanus rpaduka GYHKUUHA y=f(x) A1 IOCTPOCHUS IPaPUKOB QYHKIMH
y = af( kx+b);
. aHATM3MUPOBATh CBOICTBA (YHKIWHI M BUJ rpadika B 3aBUCIMOCTH OT MTapaMETPOB;
. CBOOOJTHO OTIepHPOBATH MOHSATHUSIMH: MOCJIEIOBATEBHOCTb, OrpaHUYEHHAs
MOCJIeI0BAaTeNbHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBarolasl) IOCJIEIOBAaTEIbHOCTD, Mpeael
M0CJIe/I0BATENbHOCTH, apupmMeTHuecKas nporpeccus, reoMeTpHuecKas nporpeccus,
XapaKTepUCTHYECKOE CBOUCTBO apu(hMeTHUECKON (TeoOMeTpUYeCcKoit) MPOrpeccuy;
. UCTIOJIb30BaTh METOJ] MaTeMaTUIeCKOH WHAYKIUK UL BBIBOJA

dopmyu,
JI0Ka3aTelbCTBA PABEHCTB U HEPABEHCTB, PEIICHNUs 33134 Ha AeTHMMOCTb;
. UCCIIEIOBATh MOCIIEIOBATEIHPHOCTH, 33JaHHBIC PEKYPPEHTHO;
. pemaTh KOMOMHUPOBAaHHBIE 331241 HA apU(PMETUIECKYIO i TEOMETPUIECKYIO TIPOTPECCHH.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH JPYTHX NPeAMETOB:
. KOHCTPYUpPOBaTb M HCCIEA0BaTh (DYHKIMH, COOTBETCTBYIOIME PpEAIbHBIM IpoleccaMm M

SBJIGHUSIM, HWHTEPIPETHUPOBATh IOJyYE€HHBIE pE3yJIbTaThl B COOTBETCTBUU CO  CHEIUPHUKON
MCCIIeTyeMOTO TIpoIecca HITH SIBJICHHS,

. UCIIONIb30BaTh TpadMKK 3aBUCUMOCTEH VISl HCCTIEI0BAaHMS PEATbHBIX MPOIIECCOB U SIBICHMIA;

. KOHCTPYHPOBATh M HCCIEN0BaTh (DYHKIIMU TPU PEIICHUU 3a7ad JIPYTHX Y4eOHBIX MPEIMETOB,
HHTEPIPETHPOBATH MOJTYICHHBIE PE3YJIBTAThl B COOTBETCTBHH CO CITEITU(UKON yIeOHOTO TIpeMeTa.
CraTucTHKA M TEOpPHsi BEPOSITHOCTEI

. CBOOOTHO OTIEpUPOBATH MOHSATHUSAMHU: CTOJIOUATHIE U KPYTOBBIC TUArPaMMBbI, TaOIUIIbI TaHHBIX,
cpenHee apuMeTHUECKOe, MejraHa, HauOoJIbIliee W HAWMCHBIEe 3HAYCHHS BBIOOPKH, pa3Max
BBIOOPKH, TUCTIEPCUS U CTaH/IaPTHOE OTKJIOHEHHE, CllydyaiiHas H3MEHYNBOCTb;

. BBIOMpaTh HauOosiee yAOOHBIM crocod mpeacTaBieHus HHPOPMAIMM, aJCKBATHBIA €€
CBOMCTBaM U LIEJISIM aHAJIU34;

. BBIYUCIISATH YUCIIOBBIC XapaKTEPUCTUKU BHIOOPKH;

® CBOGOIIHO ONncprupoBaTh MOHATUAMU: (baKTOpI/IaJI qucia, ICpCCTaHOBKH, COYCTAHUA U
pasMenienus, TpeyroiabHuk [lackans;
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. CBOOOJTHO ONEPUPOBATh MHOHATHSAMH: CIyYalHBIA OIBIT, CIy4allHBIA BHIOOpP, HCHBITAHHE,
3JIEMEHTApHOE CllydaiiHOe COOBITHE (MCXOM), KIACCHYECKOE OINPENC/ICHUE BEPOSITHOCTU CIIy4ailHOro
COOBITHSL, OTEpalMy HaJl CTy4YalHBIMU COOBITUSIMHU, OCHOBHbIE KOMOMHATOPHBIE ()OPMYIIbI;

. CBOOOJTHO ONEpUPOBaTh MOHATUSAMM: CIy4alHBIM OIBIT, ClIydailHbIH BBIOOpP, HCHBITAHHE,
3JIEMEHTApHOE CiIy4ailHOe COObITHE (MCXO[), KIACCHYECKOE OIPENEIEHUE BEPOATHOCTU CIy4alHOro
COOBITHS, OTEpaluy HaJl CTy4YalHbIMU COOBITUSIMHU, OCHOBHbIE KOMOUHATOPHBIE ()OPMYIIbI;

3HaThb IPUMEpbl  CIy4YaWHBIX BEIWYUH, M  BBUHUCIATH UX  CTATUCTUYECKHE

XapaKTEPUCTUKU;

. UCTIOJIB30BaTh (POPMYIIbI KOMOMHATOPUKH MPH PEIICHNH KOMOWHATOPHBIX 3a7ay;

. pemaTh 3aJa4u Ha BEIYMCIICHUE BEPOSTHOCTH B TOM YHCJIE C HCIIOJIb30BAaHHEM (POPMYI.

B noBceHeBHOM KU3HH M NIPH H3YYCHHHU APYTHUX NPEIMETOB:

. IPEACTaBIATh HH(POPMALIHIO O PealIbHBIX MPOLECCaX U SBICHUSX CLIOCOOOM,

aJICKBaTHBIM €€ CBOWCTBAM U LIEJIM UCCIIEIOBAHMS;

. aHaAM3MpoBaTb M CPaBHUBATb CTAaTUCTUYECKME XapaKTePUCTUKM BbIOOPOK, MOJYYEHHbIX B

npouecce pelweHnsa NPUKNALHON 334a4M, U3YYEHMA PeaslbHOTO ABNEHUA, pelleHna 3a4a4M U3 Apyrux
y4yebHbIX NpegMeToB;

* OILICHHUBATH BCpOﬂTHOCTL peaJH)HI)IX CO6BITI/II>1 nu ﬂBJICHPIfI B paBJII/I‘IHI)IX CI/ITyaLII/ISIX.

TexcToBbBIE 3a70a9H

* PGIHaTI) HpOCTI)Ie U CJIOXXHBIC 3aJJa4H, a TAKXKC 3aJa4u HOBLIHIGHHOﬁ Tp}IIIHOCTI/I U BBIACTIATH UX
MaTeMaTUYeCKyI0 OCHOBY;

* paCH03HaBaTI) pa3HI>IC BUJbI U TUIIBI 3a1a4,

. HCIIOJIb30BaTh pa3Hble KpaTKUE 3alKMCH KaK MOJCIM TEKCTOB CIIOXKHBIX 3aad W 3ajay

MMOBBIMICHHOM CIO0KHOCTHU A MOCTPOCHUA IIOMCKOBOM CXEMBI H pemiCHusd 3a1ad, BI:I6I/IpaTI>
OINITUMAJIBHYIO JJIA paCCManHBaeMOﬁ B 3a1a4€ CUTyallunu MOJICJIb TCKCTA 3aa4HU,

. pa3nuyaTth MoOJeNb TEKCTa M MOJENb pElIeHUs 3ajadd, KOHCTPYHPOBAaTh K OJHOM MOJENu
pELIEHNs CIOXKHBIX 3a/1a4 pa3HbIEe MOJENIN TEKCTA 3a7a4u;

. 3HaTh U NPUMEHATH TPU croco0a MOoMCKa pelieHus 3ajad (0T TpeOOBaHHSA K YCIOBHIO M OT
yCJIOBHUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

. MOJIETPOBATh PACCYKICHUS NP MOMCKE PEIICHNUs 3a1a4 C IOMOIIbIO rpad-CXeMBl;

. BBIJIETISITH 3TAIlbl PEICHUS 3aJ1a4M U COJIep KaHne KaXA0ro ITara;

. yMETh BbIOMpaTh ONTUMAJIbHBIM METOJ| pEIIeHUs 3aJadyd U OCO3HaBaTh BBHIOOpP METOa,
paccMaTpuBaTh pa3InyHbIE METOIbl, HAXOAUTH Pa3HbIe PELIEHUs 3aJau, €CJIM BO3MOXKHO;

. AHAIN3UPOBATH 3aTPYAHEHNUS [IPY PELICHUN 3a/1a4;

. BBIMOJIHATh Pa3iIMuHble MpeoOpa3oBaHUS NPEJIOKEHHON 3a1a4dd, KOHCTPYHUPOBATh HOBBIE
3aJlauM U3 ITaHHOM, B TOM 4HcClie OOpaTHBIE;

. MHTEPIPETUPOBATh BBIUMUCIUTENbHBIE pE3YylbTaThl B 3ajaue, HCCIEN0BaTh IOJIYYEHHOE
peleHue 3a1auy;

. U3MEHATh YCJIOBHE 3a/ad (KOJUYECTBEHHbIE WJIM KaueCTBEHHBIC JaHHBIE), HCCIIEOBATh
U3MEHEHHOE IIPe00pa30BaHHOE;

. AQHAJIM3UPOBAaTh BCEBO3MOXKHBIE CHUTYallMd B3aMMHOIO pAaclOJOXKEHUS JABYX OOBEKTOB U

HU3MCHCHUC HX XapaKTCPUCTUK IIPU COBMCCTHOM IBUXCHUH (CKOpOCTB, BpewMmH, paCCTOHHI/IC) npu
pelmicHun 3aaa4 Ha JABUKCHUC [IBYX OOBEKTOB Kak B OOAHOM, TaK W B IMPOTHUBOIIOJIOXHBIX
HaIlpaBJICHUAX, KOHCTPYHUPOBATH HOBBIC CHUTyalUM Ha OCHOBC H3MCHCHUA yCJ'IOBHfI 3agauu IMpu
ABUXXCHUU I10 PCKE;

° HCCICAO0BAaTh BCCBO3MOXKHBIC CHUTyallUM IIpU PpPCIICHUM 3adad Ha [ABUKCHHC II0 PCKC,
paccMaTpruBaTh pa3HbIC CUCTEMbBI OTCUCTA,

° peuiaTtb pa3HOO6p33HBIe 3aJa4l «Ha 4aCTu»,
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. pematb ¥ OOOCHOBBIBATH CBOE pELICHHE 3a/1ad (BBIACIATH MATEMaTHYECKYyI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKClIa U YMCiIa [0 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0H;

. OOBSICHATH UJCHTUYHOCTD 33a4 Pa3HbIX THUIIOB, CBS3bIBAIOIIUX TPU BEIUYHHBI (Ha paboTy, Ha
MOKYIIKH, Ha JIBUKCHME), BBIACIATh 3TU BEJIMYUHBI U OTHOLICHUS MEXAY HUMH, IPUMEHATh UX IpU
peLeHUH 3a]a4, KOHCTPYMPOBATh COOCTBEHHBIE 33124 YKa3aHHBIX TUIIOB;

° BJIaACTh OCHOBHBIMM METOJaMH PCUICHUA 3agad Ha CMCCH, CILIaBbl, KOHICHTpPAIUU,
HCIIOJIB30BATh UX B HOBBIX CUTYyallUAX 110 OTHOIICHUIO K U3YUCHHBIM B IIPOLECCC O6y‘leHI/I${;
° pe€uaTth 3aaa4u Ha IMPOLECHTHI, B TOM YHCJIE, CIIOKHBIC ITPOLCHTEI C O6OCHOBaHI/IeM, HCIIOJIb3YA

pa3HbIE CIIOCOOBI;

penIaTh JOrHYeCKHe 3a/1a4u pa3HbIMH CIIOCO0aMu, B TOM YHCIIE, C ABYMS OJIOKaMHU H €
TpeMs: 6JI0OKaMU JaHHBIX ¢ TOMOIIBIO TaOJIHIL;
. pemiate 3agadd 1Mo KOMOMHATOPUKE M TEOPUHM BEPOATHOCTEH HAa OCHOBE HCIIOJIB30BAHUS
M3YYEHHBIX METOJIOB U 0OOCHOBBIBATH PEIICHNUE;
. penIaTh HeCIOKHBIE 3aa4l [0 MATEMaTHIYECKON CTaTHCTHKE;
. OBJIAJICTh OCHOBHBIMH  METOJAMH  PEUICHUS CIOKETHBIX 3a1ad:  apudMeTndeckui,
anreOpandeckuii, mepedop BapHAHTOB, TEOMETPHUECKHUM, TpaQUUECKUil, TPUMEHITh X B HOBBIX II0
CPaBHEHHIO C U3YYCHHBIMH CUTYaIHIX.
B noBceHeBHOI ;KM3HHU M MPHU U3YYeHHUH APYTHX MPeIMETOB:
. KOHCTPYHUpPOBaTh HOBBIC IS JaHHOW 3aJaydl 33/JlayHble CUTYallud C YYETOM pEeaJbHBIX
XapaKTepUCTHK, B YAaCTHOCTH, INpPH PEUICHWW 3a/a4 Ha KOHIEHTPAIlMH, YYHUTHIBATH IUIOTHOCTH
BEIIECTBA; pEIIaTh M KOHCTPYHPOBATH 33aJaud Ha OCHOBE PACCMOTPEHHS PEalbHBIX CHUTYaIUil, B
KOTOPBIX HE TPeOyeTCsl TOYHBIM BEIUMCIUTENLHBINA PE3yIIbTaT;

. pelaTh 3aJa4y Ha JABM)KEHUE T10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;
. KOHCTPYUPOBATh 33JJauHble CUTYyalluH, TPUOIHKEHHBIE K peaIbHOM JeHCTBUTETLHOCTH.
I'eomeTpuueckne purypsoi

. CB060HO omepupoBaTh F€OMETPUUYECKUMHU TMOHATHSAMU MPU PEUICHWU 33734 U MPOBEACHUU
MaTEMaTHYECKUX PACCYKIECHUMN;

. CaMOCTOSITENIbHO (DOPMYIIUPOBATh ONpPEAETICHNUS F€OMETPHUUECKUX (PUTYp, BBIIBUTATH THIIOTE3bI

O HOBBIX CBOMCTBax M INpHU3HAKaX IreOMETPUUECKUX (UTyp U OOOCHOBBIBATH WJIM OIPOBEPraTh HX,
000011aTh WM KOHKPETH3UPOBATh PE3YJIbTAaThl HA HOBBIE KJacchl (pUTyp, MPOBOJUTH B HECIOKHBIX
cllydasx KjJacCU(PUKaLuio (GUTYyp MO pa3InyHbIM OCHOBAHUSM;

. UCCIIEIOBaTh YEpTeX U, BKIOYas KOMOWHauuu Guryp, H3BI€KaTb, HWHTEPNPETUPOBATH U
peoOpa3oBbIBaTh NHPOPMAIUIO, IPECTABICHHYIO Ha YepTexkax;
. pemaTth 3a7auyd reOMETPUYECKOro COJAEpKaHUs, B TOM YHCIE B CUTYallUsSX, KOTJIa aJIrOPUTM

peuieHud HE CICAYCT SABHO H3 YCJIIOBUA, BBIIIOJHATH HCO6XO,Z[I/IMBIC AJid pCelICHUd 3aaavun
AOMIOJHHUTCIBHBIC TIOCTPOCHUA, HUCCICAOBATHL BO3MOXHOCTH HNPHUMCHCHHA TCOPEM U (I)OpMyJ'I JJIA
peuICHUd 3a1a4,

. (bopMynUpOBaTh U JOKA3bIBATH TEOMETPUYECKUE YTBEPKICHUS.
B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:
. COCTaBJISITh C UCIOJIb30BAHUEM CBOMCTB T€OMETPUUYECKUX (GUTYp MAaTEMaTUYECKUE MOJIEIH JIJIs

pelmicHud 3aad MPaKTUUYCCKOTO XapakKTepa U 3aJad HU3 CMCKHBIX OUCHUIUIMH, UCCICA0BATH
MOJIYYCHHBIC MOJCIIN U UHTCPIIPETUPOBATH PE3YJIbTAT.

OTHOmIEeHNSs
. BraneTs moHsITHEM OTHOIICHHUS KaK METAIIPEIMETHBIM;
. CBOOOJIHO ONEPHUPOBATh TMOHATHUSAMH: PABEHCTBO (UTYp, paBHbIE (GUTYpPBI, PaBEHCTBO

TPEYrOJIbHUKOB, MapauICIIbHOCTh MPSMBIX, MEPIEHANKYISIPHOCTh NPSAMBIX, YIIIBI MEXKIY HPSMBIMH,
NEPIEeHANKYIISAp, HAKJIOHHAsA, TMpoeKuus, mnogodue ¢uryp, momoOHele QUrypsl, M0100HBIE
TPEYTOJIbHUKH;
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. UCIIOJIb30BaTh CBOMCTBA MOJIO0MS M PaBEHCTBA (PUTyp MPH PEILICHUH 3a/ad.

B noBce1HeBHOI KU3HH M MIPH H3yYEeHUH JAPYTUX MPeIMeTOB:

. UCTIONIb30BAaTh OTHOMICHWS JUIsI TIOCTPOCHMS W HCCIENOBAaHUS MAaTEMAaTHYECKHX MOJelel
O0BEKTOB peATbHOMN YKU3HH.

N3Mepenusi u BbIYHCIEHUSA

. CB0OOJHO ONEPUPOBATH MOHATUSAMM JUIMHA, IUIOMIAAb, OOBEM, BEIMYMHA YIJa Kak
BEJIMYMHAMH, HCIOIb30BaTh PABHOBEIMKOCTb M PABHOCOCTABICHHOCTb IPH PEHICHWH 3a]ad Ha
BBIUUCIICHHE, CAMOCTOSTENIFHO TOJIY4aTh M UCIOJIb30BaTh (POPMYIIBI JJIsi BBIYMCICHUN IUIOMIAACH U
00beMOB (puryp, cBOOOIHO ONEPHPOBATH IUPOKUM HAOOPOM (OPMYI Ha BBHIUMCIEHUE MIPH PELICHUN
CJIOXKHBIX 3371a4, B TOM YHCJIE U 33Ja4 Ha BHIYMCICHNE B KOMOMHAIMSIX OKPY)KHOCTH M TPEYTOJIbHHUKA,
OKpPY>KHOCTH M YETBIPEXYTOJbHMKA, a TaKKe C MPUMEHEHHEeM TpuroHoMmeTpuu; O camocTosTensHO
(bopMyIHPOBATH TUIIOTE3bI U IPOBEPATH MX JTOCTOBEPHOCTb.

B noBceaHeBHOI ;KM3HU M NIPU U3YYeHUH IPYTUX NMPeAMEeTOB:

. CBOOO/IHO OTepHUpOBaTh (HOPMYyJIaMH IIPU PEIICHUHN 33/1a4 B APYTHX YIEOHBIX MPEIMETax U MpH
MPOBEICHUN HEOOXOMMBIX BBIYMCICHUN B PEATBHOM KU3HH.

I'eoMeTpuyecKHe MOCTPOEHU S

. OnepupoBaTh NOHSATHEM Ha0OPa IEMEHTOB, ONPEACISIONINX T€OMETPHYECKYIO

durypy,

. BJIaJICTh HAOOPOM METOJIOB ITOCTPOSHHH TUPKYIIEM U TMHEUKOH;

. IPOBOJUTH aHAJIN3 U PEAIM30BBIBATH 3TAIBI PELICHHUS 337a4 Ha IOCTPOCHHUE.

B noBceIHeBHOI KU3HHM U NPH U3yYeHUH APYTUX NPEIMETOB:

. BBINIOJIHATH MIOCTPOCHHUSI HA MECTHOCTH;

. OLIEHUBATh pa3Mephl peabHbIX 00BEKTOB OKPYKAIOIIET0 MUpA.

IIpeoGpazoBanusn

. OnepupoBaTh JBMKEHUSIMH U TIPE0OPa30BaHUSIMH KaK METAIPEIMETHBIMH MTOHITUSMHU;

. OIepupOBaTh NMOHATHEM JABM)KEHUS U MpeoOpazoBaHus Moao0us A 000CHOBaHUM, CBOOOJIHO

BIIQ/IETh MPpUEMaMU MOCTPOEHUS (PUTYp ¢ TTOMOIIBIO JBMKEHUM U MPeoOpa3oBaHus Moa00us, a TaKxKe
KOMOMHAIMSIMH IBHYKEHUH, TBUKEHHUH U TPeoOpa3oBaHuit;

. HCIIONIb30BaTh CBOMCTBA JBMKEHHM M TMpeoOpa3oBaHUU i MPOBENEHHS OOOCHOBAaHUS U
JI0Ka3aTeNbCTBA YTBEPKACHUN B TEOMETPHUH U APYTUX YUEOHBIX IIpeaMeTax;

. M10JIb30BATHCS CBOMCTBAMM JIBUKEHUI U TPeoOpa30BaHUi IPU PEILICHUH 3aa4.

B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

. MPUMEHSATH CBOWCTBA JIBIXKCHHUH W MPUMEHSTH IMOJ00U€ JJIsl TOCTPOSHUH M BBIUNCIICHUH.
BekTopbl M KOOPAMHATHI HA JIOCKOCTH

. CBOOOJIHO OMEpUPOBaTH MOHATHSAMH BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE
BEKTOpa HAa YHUCJO, CKAJISPHOE MPOU3BEJICHHE BEKTOPOB, KOOPJIMHATHI HAa IUIOCKOCTH, KOOPJIWHATHI
BEKTOPA;

® BJIaACTh BCKTOPHBIM M KOOPAWHATHBIM METOJOM Ha INNIOCKOCTH I PEIICHUA 3aJdad Ha
BBIYMCICHUC U JOKAa3aTCIbCTBA,
® BBITIOJHATE € TIMOMOMIIBIO BEKTOPOB HW  KOOpAWHAT AO0KA3aTCJILCTBO H3BCCTHBIX EMY

reoMeTpHuecKuX (akToB (CBOMCTBA CpelHUX JIMHUM, TEOpeM O 3aMeydaTeNIbHBIX TOYKax U T.I.) U
MOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

. UCTOJb30BaTh YpaBHEHUS (Uryp Uil pelIeHds 3a7ad U CaMOCTOSITENIbHO COCTaBIISATh
YpaBHEHHSI OTIENbHBIX IIOCKUX (PUTyp.

B noBceHeBHOM KU3HH M IIPH U3YYCHHHU APYTUX NMPEIMETOB:

. UCIIOJIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JJIs pellieHMs 3a1a4d no (pu3uke, reorpapuu u
APYTUM Y4e€OHBIM IpeIMETaM.

Hcropust MaTeMaTHKHU
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. IToHnMaTh MaTEMATUKY KaK CTPOr0 OPraHU30BAHHYIO CUCTEMY HAay4HBIX 3HAHUM, B YACTHOCTH
BIAJeTh IPEICTABICHUSIMU OO0 aKCHOMATUYECKOM IIOCTPOGHUM TI'€OMETPUM U TEPBUYHBIMU
[IPEACTABICHUAMU O HECBKIIUOBBIX FCOMETPUSAX;

. paccMarpuBaTh MAaT€MAaTHKy B KOHTEKCTE MCTOPUM DPa3BUTHU LUBUIM3ALMM U HCTOPUHU
pa3BUTHA HAyKH, IOHUMATh POJIb MAaTEMATHKH B pa3BUTHU Poccuu.

Meroabsl MaTeMaTHKH

. Bnaners 3HAHUSIMU 0 pa3IMYHBIX  METoAax 000CHOBaHUS H
OTIPOBEPIKEHUS

MaTeMaTUYECKUX YTBEPXKICHHUN U CAaMOCTOSITEILHO PUMEHSTh UX;

. BJIJICTh HABBIKAMM aHAJIM3a YCIOBUSA 3a1a4d U ONPEACIICHUS MOIXOIAIIUX ISl PEIICHUS 3a]1a4

M3YYCHHBIX METOJIOB WJIM X KOMOWHAIIHIA;

. XapaKTepU30BaTh MPOU3BEICHUSI UCKYCCTBA C YYETOM MAaT€MAaTHYECKHUX 3aKOHOMEpPHOCTEH B

npupoac, CII0JIb30BaThb MATEMATHUUYCCKUC 3aKOHOMEPHOCTHU B CaMOCTOATCIIbHOM TBOPUYCCTBC.

OcHoBHOE coaep:xaHune
APUOMETHKA

HarypanbHble ynuciia

Hatypanbubiii psn. Jlecarnynas cucrema cuucieHus. [I1o3uLMOHHBIE CUCTEMBI CUMCIEHMS. |
Apudmernyeckre AeHCTBUS ¢ HAaTypalbHbIMU yuciaaMu. CBoiicTBa apupMeTHUECKUX JeHCTBUI.

[TonsaTHe 0 cTeneHu ¢ HAaTypaIbHBIM MoKa3areneM. KBaapat u ky0 yncia.

UYucnoBble BBIPAKEHUS, 3HAUEHUE YMCIOBOrO BbIpaxkeHMs. Ilopspok nelcTBHII B YMCIOBBIX
BBIPAKEHUSX, UCIIOJIb30BaHUE CKOOOK.

Pemienue TekcTOBBIX 33a4 apU(PMETUYECKHM CIIOCOOOM.

Hemutrenu u kparable. HaunbGonpmmii oOmmii AenuTeNb, HaWMEHbIIee oOIee KpaTHOE.
CpoiictBa nenmuMoctH. llpusnakm nenmnmoctu Ha 2, 3, 5, 9, 10. [[pyrue npusHaku AE€IUMOCTH
(manpumep, Ha 4, Ha 25).] IlpocThle U cocTaBHble uncia. Pa3noxkeHue HaTypajlbHOrO yucia Ha
npoctele MHOKUTENU. [Anroputmsel HaxoxaeHnsd HOK n HO/L.] [lenenue ¢ ocTaTkoM.

JApoou

OObIkHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO podu. CpaBHEHHE OOBIKHOBEHHBIX IpOOei.

Apudpmernueckue AeMCcTBUS ¢ OOBIKHOBEHHBIMHU J1po0siMu. HaxokJeHue yacTu OT LeJIoro U
LIEJIOTO IO €r0 YacTH.

Hecstuunble apoOu. CpaBHEHHE NECATUYHBIX ApoOel. Apudpmernueckue AEUCTBUS C
JIecATUYHBIMU Jpo0simu. [lpencraBienue necATHYHON JpoOuM B BUAE OOBIKHOBEHHOM JpoOU H
OOBLIKHOBEHHO! B BUJE JECITUIHOMN.

OtHowenue. [Iponopuns; 0CHOBHOE CBOMCTBO MPONOPLIMH.

[IpouenTel. HaxoxaeHne mpoleHTOB OT BEIMYMHBI U BEJIMUUHBI 110 €€ MPOIIEHTaM; BbIPAKEHUE
OTHOILIEHHUS B IPOLIEHTAX.

Pemennie TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CIIOCOOOM

PannonaJjibHbIE YHcIa

[TonoxxurenbHble U OTPULIATEIbHBIE YK CIIA, MOAYJIb YHCA.

N300parkeHne dYucen TOYKAMH KOOPAMHATHOW MPSMON; TeOMETpHuYecKash HMHTEpIpeTarus
MOJIYJISL YUCIIA.

MHokecTBO LENbIX uncen. MHOXKECTBO paluoHaNbHBIX 4Mceld. CpaBHEHHE pPAallMOHAJIBHBIX

yucen. ApudMeTHIecKue ACHCTBUS C pallMOHATBHBIMU yuciaMu. CBOHCTBa apu(METUUECKHUX

JNENUCTBUN

HN3mepenus, npudJanKeHusi, OHeHKU. 3aBUCUMOCTH MEXK1Yy BeJTHIMHAMM

[TpubnuxeHHOe 3HAUEHHE BEIUYMHBI, OKPYIJICHHE HATypaJbHBIX YHCEI U JIECITUYHBIX
npobeit. [Tpukuaka u oreHKa pe3ynbTaTOB BIUUCICHUH.
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[Ipumepsl  3aBHUCHMMOCTEH  MEXIYy  BEIMYMHAMU:  CKOPOCTb, BpEMs,  pacCCTOSHUE;
MIPOU3BOIUTENILHOCTh, BpeMs, paboTa; IIeHa, KOJIMWYEeCTBO, CcTOoMMOCTh W Jp. IlpencraBienue
3aBHCHUMOCTEH B BHUIe (POPMYIL

Pemrenue TekCcTOBBIX 33a4 apU(PMETUYECKIM CIIOCOOOM.

DJIeMeHTBbI aJredopbl

Hcnonp3oBanne OykB 1isi 0003HAUEHUS YHMCEN, JUIsl 3alUCH CBOMCTB apH(PMETHUECKHX
JIEUCTBUM.

BykBenHble BeIpaxeHHs. YuciioBoe 3HaueHNne OYKBEHHOTO BBIPAKCHHUS.

VYpaBHeHue, KOpeHb ypaBHeHUS. HaxokJeHre HEeM3BECTHBIX KOMIIOHEHTOB apHU(pMETHYECKHX
JEACTBUU.

JlexapToBBI KOOPAMHATHI HAa MNIOCKOCTU. [ocTpoeHne Touku 1o ee KOOpAnHATaM, OIpeeIeHue
KOOpJMHAT TOYKH Ha IJIOCKOCTH

OnucareabHas cratucTuka. BepositHocTs. KoMOnMHaTopuka

[IpencraBinenre AaHHbIX B Buae Tabinuu, auarpamm. [loHstue o ciayyailHOM COOBITHU.
JlocToBepHOE U HEBO3MOXKHOE COOBITHSA. CpaBHEHHUE IIAHCOB.

Pemenne kKoMOMHATOPHBIX 33724 METOJIOM Iepebopa BapuaHTOB.

Harnsinaasi reomerpus

Harnsimaele mpeacTaBieHHss O TEOMETPHYECKHX (QUrypax: mHpsmas, OTpe30K, Jyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKpPY>KHOCTb, Kpyr. B3anmHOe pacnonoxkeHue JByX MpSIMbIX, ABYX
OKPY>KHOCTEH.

MHOroyroiabHuK, NpaBUIbHBIA MHOTOYTOJIbHUK. YeThIPEXYTrOJbHUK, IPSIMOYTOJIbHUK, KBAaIpaT.

Bunbl TpeyroiabHUKOB: OCTPOYTOJIbHBIM, NPSIMOYTOJIbHBIN, TYIOYroJbHbIM, pPaBHOOEIPEHHBIH,
PaBHOCTOPOHHHUM.

N3oOpaxkenue reoMmeTpudeckux (GUryp Ha HETUHOBAHHOW Oymare ¢ UCIOIb30BAHUEM ITUPKYJIS,
JMHEWKH, YrobHUKa, TpaHcnopTupa. [[loctpoenus Ha kierdaroil Gymare. ]

JlnnHa otpe3ka, somaHoW. Ilepumerp MHoroyronpHuka. EauHMIIBI M3MEpeHUS JIMHBI.
N3mepenue 1nHbI OTpe3Ka, IOCTPOCHHUE OTPE3Ka 3alaHHOM IIMHBI C IIOMOIIBIO JINHENKH.

Bunsl yrinoB: oCTpbId, IPSIMOW, Tymou, pa3BepHyThld. I'panycHas mepa yria. M3mepenue u
ITIOCTPOEHHUE YIIIOB 33JaHHOM I'PaJyCHON MEPBI C ITIOMOIIBIO TPAHCIIOPTHUPA.

[Tonatue momann (GUrypsl; €AMHUIBI W3MEpeHHs Iomanu. Ilnomane NpsMOYyroibHUKA,
kBajpara. PapHoBenukue ¢purypsl. [PaBHOCOCTaBIeHHBIE (DUTYPHI. |

[Pazpesanne u cocraBieHue reomerpuueckux ¢uryp. IlocTpoeHne mapkeToB, OpHAMEHTOB,
Y30pOB. ]

[Perenue 3a1a4 Ha HAXOX/IEHUE PABHOBEIMKHUX M PABHOCOCTABIIEHHBIX (PUryp.]

Harnsgaele npencTaBieHns O NMPOCTPAaHCTBEHHBIX (urypax (KyO, mapajienenurnes, npu3ma,
nupamysa, map, chepa, KoHyc, mwimHAp). M3o0paxkenue mnpoctpaHcTBeHHBIX ¢uryp. IIpumeps
ceueHuil. MHororpanauku. [IpumMepsl pa3BepTOK MHOTOTPaHHHUKOB, IMJIMHApPA U KoHyca. [Co3naHue
MoJIeJIel POCTPAHCTBEHHBIX QUTYp (U3 OyMaru, MpoBOJIOKH, TUIACTUIINHA U JIp.).]

[Tonstue o6bema; enuHUIBI 00beMa. OOBEM TPAMOYTOJIBHOTO MMapajuIesienuIesia, Kyoa.

[Tonsarue o paBeHnctBe ¢uryp. LlenTpanbHas, oceBas U 3epKanbHas cummeTpun. M3o0paxkenue
CUMMETPUYHBIX QUTYP.

AJITEBPA

HeiicTBUTEIbLHBIE YMCJIA

Pacmmpenne MHOKECTBA HATypaJIbHBIX YUCEJ JO MHOXKECTBA LIEJIBIX, MHOXKECTBA LIEIIBIX YHCET
710 MHOXKECTBA pallMOHAIbHbBIX. PallnoHaNbHOE YUCIIO KaK OTHOLICHHE %, re m - 1eNoe 4ucio, n -
HaTypaJIbHOE.

CreneHs ¢ LETbIM [T0Ka3aTEIEM.

KBanpatusiii kopeHb u3 uucina. Kopenb Tpethell creneHu. [[lonsaTre o KopHe N-ii CTENEHU U3
grcla.| 3anuch KOPHEH ¢ MOMOIIBIO0 CTENEHH ¢ IPOOHBIM MTOKA3aTEIEM.

[onsaTHe 06 MPpPALMOHAILHOM YHCIe. MppalMoHaibHOCTh uHMcia V2 M HECOM3MEPUMOCTH
CTOPOHBI M JHAaroHaNM KBajpaTa. JlecaTHuHbIe MPUOIIKEHUS HppalMoHaIbHBIX yucen. [[loctpoenue
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Ha KOOPJMHATHOM MPAMOM TOYEK, COOTBETCTBYIOMIMX MPPALMOHANBHBIM YHCIaM BUAa VN, Tae n -
HaTypajbHOE YHUCJIO.

MHOXeCTBO JeHCTBUTEILHBIX YHCEN; MPEJICTaBIeHUE ACHCTBUTENBHBIX YHCENT OECKOHEYHBIMU
NeCATUYHBIMU 1po0siMu. CpaBHEHHE IeHCTBUTENbHBIX ucel. [[lepuoauueckue u HemnepuoandYecKHue
necAaTu4Hble ApoOu.] B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY ICHCTBUTEIBHBIMU YHCIAMHU U
TOYKaMHU KOOPJAUHATHON NpsAMOM. UnCII0BBIE MPOMEXKYTKU: MHTEPBAJI, OTPE30K, JIyY.

N3mepenus, npuodJIH:KeHUs, OLleHKH

[Tpubnnxennoe 3Ha4YeHue BEJIMYMHBI; TOYHOCTh NPUOIMKEHUs. [AOcontoTHas U
OTHOCHUTEINIbHAS TOTPEIIHOCTH TNpuoOmkeHus.| Pa3smepsl 00BEKTOB OKpykaromiero Mupa (OT
3JIEMEHTapHbIX YacTUll 10 BeenenHoit), NUTeNnbHOCTh IPOLIECCOB B OKPY>KAOLEM MUDE.

[Ipukuaka U oLEHKa pe3ylbTaToB BbhIYMCICHUH. CrocoObl 3amucy 3HaYCHUH BEIMYUH, B TOM
qucye ¢ BbIJEJIEHUEM MHOXKUTeNS - cTeneHu 10 B 3amucu uucna

BBenenue B ajreopy

bykBeHHbIE BbIpaKeHUs (BBIPQXKEHUS C IepeMeHHbIMM). UMCI0BOE 3HaueHHUE OYKBEHHOIO
BbIpakeHus. [lomycTumbie 3HaUeHUs epeMeHHbIX. [o/1cTaHOBKa BRIpaKEHUI BMECTO IEPEMEHHBIX.

IIpeoOpa3oBanue OYKBEHHBIX BBIPAXXEHUH HAa OCHOBE CBOMCTB apH(PMETHUECKUX ICHCTBUIL.
PaBeHcTBO OyKBEHHBIX BbIpaykeHUH. T0oX1eCTBO.

MHoro4/ieHbl

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM u ee cBoicTBa. OqHOWIEHB U MHOTOWICHBI. CTerneHb
MHorowieHa. Clo)eHue, BBIYMTAHUE, YMHOXKEHHE MHOTOWIeHOB. DopMysbl COKpaleHHOIo
YMHOXKEHUS: KBaJpaT CyMMbl U KBajapar pasHocTu. [KyO cymmbl u ky0 pasHoctu.] Dopmyna
pasHocTH  KBajpaToB. [Popmyssl cymMmbl KyOOB M pazHocTH KyOoB.] IIpeoOpa3oBanue 1enoro
BBIPQ)XEHUSI B MHOTOUWICH.

PaznoxeHne MHOrowieHa Ha MHOXHTEIM: BBIHECEHHE OOIIEro MHOXHUTENs 3a CKOOKH,
TpYyNIUPOBKA, TpUMEHEeHHE (JOPMYJT COKpPAIIEHHOTO YMHOKEHHUSI. MHOTOWICHBI C OTHOM TIEpEeMEHHOM.
Kopens MHOrounena. KBaapatHslil TpexusieH, pa3ioKeHHe KBaJpaTHOIO TpeXuwieHa Ha MHOXKHTEIH.

Aaredpanueckue apooun

Anrebpanyeckast 1poO6s. OCHOBHOE CBOWCTBO anredpanyeckoil aqpoou. CoxpaiieHue apooeii.
CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHUE, ACIICHUE anreOpandecKkux Apooei.

CreneHb C 1IeTbIM MOKA3aTeNIEM U €€ CBONCTBA.

ParmonanbHbie BeIpaskeHUs U MX ipeoOpa3oBanus. Jloka3aTenbCcTBO TOKICCTB.

KBanparnbie kopHu

ToHsITHE KBAPATHOTO KOPHS, apH(pMETHYECKOr0 KBAIPATHOrO KOPHS. Y paBHEHHE BHA X =
a. CBoiicTBa apu(METUYECKUX KBaJpaTHBIX KOPHEH: KOpeHb U3 MPOU3BEIEHUs, YACTHOIO, CTEIIECHHU.

ToxmecTBo BHIa (\/E)z =a,raea > 0,Va? = |a|. TlpuMeHeHHe CBOHCTB apH(METHICCKHX
KBaJIpaTHBIX KOPHEH K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U K BBIUHUCICHUSIM.

YpaBHeHHd ¢ OJHOH NepeMEeHHOMH

VYpaBHenue ¢ ogHou mnepeMeHHol. KopeHb ypaBHeHHs. CBOHCTBa YHCIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHIA.

Jluneitnoe ypaBHenue. [MccnenoBanue mnuHeNHHOro ypaBHeHus.| Pemienue ypaBHEHHI,
CBOJSAIIUXCS K JINHENHBIM.

KBanpatHoe ypaBHEHUE. Henosnnbie KBaJIpaTHBIC YpPaBHEHUS. dopmysia KOpHEH
KBaJZpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHEHMH, CBOAAIIMXCS K KBaJpaTHBIM.
bukBanpatHeie ypaBHeHMs. [Ipumepsl pemieHuss ypaBHEHUHW TpPETbed M YETBEPTOM CTENEHH C
HCIOJIb30BAHNEM METOJI0B Pa3JI0KEHUSI HA MHOXKUTEIH [3aMEHBI IEPEMEHHO | .

Pemenue 1poOGHO-paliMOHABHBIX YPABHEHHIA.

Pemenne TekcTOBBIX 33724 anreOpandecKuM CrocoooM

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMsl IEpEMEHHBbIMU. JIMHEITHOE ypaBHEHUE ¢ ABYyMs niepeMeHHbIMU. [Iprumepsl
pelieHusl ypaBHEHHH B LEJIbIX YHUCIIaX.

CucrtemMa ypaBHEHUW C JBYMsSI NE€pEMEHHBIMU. PaBHOCHUIBHOCTH cucteM. Cucrema ABYX
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JIMHEMHBIX YpaBHEHUN C JIBYMs MEPEMEHHBIMH; PEIICHUE IMOJCTAHOBKOM W CIOXEHHEM. PemieHne
CUCTEM JIByX YPaBHEHMI, OJHO U3 KOTOPBIX JIUHEHHOE, a Apyroe - BTOpou creneHu. IIpumepst peme-
HUS CUCTEM HEJIMHEWHBIX YPABHEHUU C JBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33/1a4 aNreOpandecKuM CriocoOoM.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. ['paduueckas uHTepHpeTanus ypaBHEHUS C JIByMs
IIEPEMEHHBIMH.

I'paduk nuHEHHOrO ypaBHEHHUS C JBYMS IEPEMEHHBIMH. YTJIOBOM KO3(PPHUIIMEHT MPIMOI;
YCIJIOBUE NapajIEIbHOCTU NIPSMBIX. [ Y CIIOBUE NEPIEHAUKYIISIPHOCTH MPSMBIX. |

I'paduku nmpocTermmx HEMMHEHHBIX ypaBHEHHH (1Mapadoiia, runep0osia, OKpY>KHOCTB).

I'paduueckas MHTEpIIPETAIUS CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

HepaBencrBa

UucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBenctBo ¢ oaHOI nepeMeHHON. PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEliHbIe HEpaBEeHCTBA C
omHoW mepemeHHoi. KBaapartHele HepaBeHCTBa. [[Ipumepsl pemieHuss ApoOHO-paMOHAIBHBIX
HepaBeHCTB. | CHCTEMBbI HEPABEHCTB C OAHOM IEPEMEHHOM.

3aBHCHMOCTH MEKIY BeJIMYHMHAMH

3aBUCUMOCTH MEX]y BellnunHamu. [IpeacraBienue 3aBUCUMOCTEN MEX 1y BEIMUMHAMU B BUJIE
dbopmyi. Beraucienus no popmynam.

[Ipsimass ~ mpomopIMOHANBHAS ~ 3aBHCUMOCTH:  3amaHue  Gopmynoi,  koddduuument
IIPONIOPLIMOHAIBHOCTH; CBOMCTBA. [IpuMephI psMO NpONOPLIMOHATIBHBIX 3aBUCUMOCTEN.

OOparHasi TpOMOpPLUMOHATbHAS 3aBUCHUMOCTB: 3alaHue (HopMysol, Ko UIMEeHT 00paTHOH
IIPONOPLIMOHATIBHOCTH; cBOMcTBa. [IpuMeprl 00paTHO MPONOPIMOHATBHBIX 3aBUCUMOCTEH.

Pemenue 3a1a4y Ha MPONOPLMOHAIBHYIO U 0OPaTHO MPONOPLHUOHAIBHYIO 3aBUCUMOCTH.

YucioBble PyHKIUH

[Tonstue ¢ynkumu. OOnacTb ompeseseHuss U MHOXKECTBO 3HaueHUil (QyHkuuu. CrocoObl
3amanud  pyHkuuu. ['paduk ¢ynkumuu. CoiicTBa (yHKIMHM, HX OTOOpaXkeHHE Ha Tpaduke:
BO3pacTaHue U yObIBaHUE (DYHKIMH, HYIH (YHKIUH, COXpaHEHHE 3HaKa. YTeHHe M MOCTpOeHue rpa-
¢uKOB QyHKIUH.

ITpumeps! rpadKOB 3aBUCUMOCTEN, OTPAXKAIOIIUX peaibHbIE MPOLIECCHI.

OYHKIMH, ONUCHIBAIOIINE MPSAMYIO U 00paTHO MPONOPIHMOHAIbHBIE 3aBUCUMOCTH, UX TpaQUKU
U CBOMCTBA.

Jluneiinas QyHKUUs, €e CBONCTBA U rpaduK.

KBagparuunas ¢pyHkuus, ee rpaguk 1 CBOMCTBA.

CrenenHble (QYHKIMM C HaTypaJbHbIMHM IOKazaTteasiMu 2 U 3, ux rpaduku U CBOWCTBA.
I'paduxn pynximii y=+vx,y = Vx,y = |x|.

[[TapamensHbIN TIepeHOC TpaUKOB BAOIL OCEH KOOPAMHAT, CHMMETPHUS OTHOCUTEIHHO OCei
KOOp/MHAT. |

YucioBble MOC/I€10BaTeIbHOCTH. Apr(MeTnyeckas U reoMeTpuyecKas Nporpeccuu

[lonsATHE 4YHMCIOBOW IOCIIEOBATENBHOCTH. 3aJaHUE TOCIEA0BATEIbHOCTH PEKYPPEHTHOU
dbopmynoii u popmynoit N-ro wiena. [Uucna GuboHauyw. |

Apudmernueckas u reomerpuueckasi nmporpeccuu. @opmyibl N-ro wieHa apuMeTHYecKon u
reOMEeTPHUECKOM MPOrpeccHii, CyMMBbI MEPBBIX 7 4YJIeHOB. M300paxeHue 4ieHOB apu(pMeTHIecKoi u
F€OMETPUYECKON MPOTrpeCcCUil TOUKaMU KOOPJIMHATHON MIIOCKOCTH. JIMHEHWHBIA U 3KCITOHEHIIMATbHBII
poct. C10XKHBIE TPOLEHTHI.

OnucarejibHAsA CTATHCTHKA

[IpencraBnenue NaHHBIX B BHIE TaliMi, auarpamm, rpaduxos. Cioy4aiiHas M3MEHYHBOCTD.
CraTtucTudeckre XapakTepUCTUKHU HabOpa JaHHBIX: CpeJHee apudmMeTndeckoe, MeIuaHa, Hauoobliee
Y HauMeHbIlee 3HaueHus1, pa3max. [IpeacraBneHust 0 BHIOOPOYHOM HCCIIEOBAHUH.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

[lonaTne 0 ciay4ailHOM OIBITE M CIy4aifHOM COOBITHH. DieMeHTapHble coObITHs. YacToTa
cimydaitHOTO COOBITHS. CTaTUCTUYECKHUM MOAXOJ K TIOHATHIO BeposTHOCTH. [HecoBMecTHBIE COOBITHS.
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dopMyna CI0KEHHUST BEPOSATHOCTEH.] BeposTHOCTH TPOTHUBOIONOXKHBIX COOBITHH. JloCTOBEpHBIE U
HEBO3MOXKHBIE COOBITHSI. PABHOBO3MOXKHOCTE coOBbITHIA. Kitaccudeckoe ornpeieneHie BEpOsSTHOCTH.

J1eMeHTbI KOMOMHATOPUKH
Pemenne koMOWMHATOPHBIX
ymHOxkeHus. [lepectanoBku U pakTopHan
MHoxkecTBa. JJIeMEHTbI JOTHKH
MHOXeCTBO, JJIEMEHT MHOXECTBA.

XapPaKTCPUCTHICCKUM CBOMCTBOM. CTaHI[apTHBIC 0003HAYCHHUSI YHUCIOBBIX MHOKECTB.

3amad  nepebopom

BapuantoB. KoMmOuHaTtopHoe mpaBuiIO
3ajaHle MHOXKECTB IEPEUYMCICHHEM 3JEMEHTOB,
ITycroe

MHOKECTBO U €ro 0003HaueHHE. HO,I[MHO)KGCTBO. O6’be,Z[I/IHCHI/Ie N IIEPECCUCHUEC MHOXCECTB, PA3HOCTH

MHOXKCCTB.

NnmrocTpalius OTHOLIEHUA MEXTy MHOKECTBAMHU C TIOMOIIIBIO MarpaMm Dujiepa - Benna.

[ToHsiTHE O PAaBHOCUJIBHOCTH, CJIEI0BAHUU, YIIOTPEOIEHHUE JIOTUUECKUX CBA30K eciu

mom u moJibKo 6 nmom ciydae, u, uil.

mo 6

TemaTH4yeckoe IVIAHUPOBAHMUE C ONIPEACICHUEM OCHOBHBIX BU/10B y‘l€6H0ﬁ
ACATECJIBHOCTH

(5,5 yacoB B Hexe10 5 KJace, 6 YacoB B HeleJI0 6 KJace)
MATEMATHUKA
5-6 kJacchbl

OcHoBHOE COJACPpIKaHUC 110 TCMaM

XapakTepucTUKa OCHOBHBIX BUJOB JI€SITEIbHOCTH
y4eHHKa (Ha ypOBHE y4eOHBIX JEeHCTBUI)

HarypaJjibHble ynciia

Harypanensiii psang. JlecaTuuHas cucremMa CUMCIICHUS.
[[To3umronHbIE CHUCTEMBI CUHCIICHUS]. |
ApudmeTnueckue  JEHCTBUS € HATypaIbHBIMU
yrciaamu. CBoiicTBa apupmMeTHUeCKUX ASHCTBUM.
[ToHsiTHE O CTENmEHH C HATypaJbHBIM MOKAa3aTEJIEM.
KBanpar u ky6 uucna.

YHucnoBble BBIPAKEHUS, 3HAUYCHUE YHCIOBOIO BbIpa-
xeHud. [lopsaok AeCTBUI B UKMCIOBBIX BBIPAXKEHUSX,
HCIOJIL30BAHUE CKOOOK.

Pemennie TeKCTOBBIX 3a7a4 aprU(PMETHUECKUM CIIOCO-
OoM.

Jenurenu u kpatueie. HanbGonpmuii o0muit nenurens;
HauMeHbIlee obimiee kpatHoe. CBOICTBA JEIMMOCTH.
[Ipusznaku nenumoctu Ha 2, 3, 5, 9, 10. [Hpyrue
NpU3HAKU JEIUMOCTH (Hampumep, Ha 4, Ha 25).] Ilpoc-
ThIE U COCTaBHBbIE 4HCla. Pa3ioxeHue HATypalbHOTO
Yucjaa Ha  TPOCTBIE  MHOXKHUTETH. [AJTOPUTMBI
Haxoxaenus HOK u HO/I.] Jlenenue ¢ ocTaTKOM.

OnucbIiBaTh CBOMCTBA HaTypaJIbHOTO pAja.
YurtaTth u 3aluChbIBaATDH HaTypaJlbHBIC
CpaBHUBATD U YIIOPAAOUYNBATH UX.
BbINOJIHATHL BBIUMCICHUS C HaTypaJIbHBIMU YUCIIAMH;
BBLIUHCJIATH 3HAUCHUS CTCIICHEH.

qyycia,

DopMyIMpPOBATH CBOMCTBA apudmeTuyecKux
JNIEUCTBUM, 3amUCBIBATH WX C TOMOIIBIO OYKB,
npeo0pa3oBbIBATh HAa HUX OCHOBE  YHCIIOBBIC
BBIPAXKEHUS.

AHAIUM3UPOBATh U OCMBICIMBATHL TEKCT 33JlayH,
nepedopMyITpOBaTh yCIIOBHUE, W3BJIEKATh
HE00X0IUMYI0 UH(POPMAIIHUIO, MO/IEJINPOBATDH YCIIOBUE
C TIOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX MPEIMETOB;
CTPOMTH  JIOTUYECKYIO  LIEMOYKY  PACCYXKICHUU;
KPUTUYECKH  OIeHMBATh  TOJYYEHHBIM  OTBET,
OCYHIECTBJSATh CaMOKOHTpPOJb, IPOBEpPsAs OTBET Ha
COOTBETCTBHUE YCIOBUIO.

®opmMyIMpPOBATh ONPEICICHUS JCTUTENS U KPaTHOrO,
MIPOCTOTO0 U COCTABHOTO YHCEI, CBOMCTBA U MPU3HAKU
J€TUMOCTH.

Jloka3pIBaTh U ONpOBeprarb C  IOMOUIBIO
KOHTPIPUMEPOB YTBEPKJICHUSI O JIETUMOCTH YHUCEN.
KnaccudpuuupoBarh HaTypajdbHble YHCia (YETHBIC U
HEUYETHBIC, TT0 OCTAaTKaM OT JICJICHUS Ha 3 U T. 11.).
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HUccaenoBarb MPOCTEUIIINE YHCIIOBbBIE
3aKOHOMEPHOCTH, NPOBOIMTH YHCIIOBBIE
OKCIIEPUMEHTHl (B TOM 4HCIE C HCIOJIb30BaHUEM
KaJIbKYJIATOPA, KOMIIBIOTEPA)

Apoou

OObIkHOBEHHBIE IpoOu. OCHOBHOE CBOMCTBO JpOOH.
CpaBHeHHE OOBIKHOBEHHBIX IPOOCH.

Apudmernueckue JeHCTBHA € OOBIKHOBEHHBIMHU
npobsimu. HaxokaeHue yacTu oT LEeIoro U LeJoro mno
€ro 4acTH.

Hecsatuunbie apoou. CpaBHEHUE NECATUYHBIX APOOCH.
Apudmerndeckue IeMCTBUS C JECITUIHBIME JAPOOSMH.
[IpencraBinenue  AecsITHUHOM  IpoOM B BUAE
OOBIKHOBEHHOW JpoOM W OOBIKHOBCHHOH B BHUJC
NECATUYHOU.

OtHowenue. Ilponopuusi; OCHOBHOE CBOWCTBO IHpO-
MOPIUH.

IIpouentsl. HaxoxxaeHue MpoUEHTOB OT BEIUYUHBI U
BEJIMUMHBI IO €€ MPOIEHTaM; BBIPaKEHHUE OTHOIICHUS
B IIPOIICHTAX.

Pemenne TekcToBBIX 3a7a4 apu(METHUYECKHM CIIOCO-
oom

MopaeaupoBath B rpaguuecKoid, MpeaMeTHOR (opme
HNOHSTHA W CBOICTBA, CBfA3aHHBIE C IOHSATHEM
OOBIKHOBEHHOH IpOOH.

®opmyIHpoBaTh, 3aNMUCHIBATH C IOMONIbIO OYyKB
OCHOBHOE CBOWCTBO JpoOM, MpaBuUja JEHCTBHH C
OOBIKHOBEHHBIMU JPOOSIMH.

IIpeodpa3oBbiBaTH OOBIKHOBEHHBIE npoou,
CPaBHUBATHL U YIOPSAJOYMBATH HX. BbINOJIHATH
BBIYHMCIICHHS C OOBIKHOBEHHBIMU JPOOSMU.

Yutath ¥ 3anucbiBaTh  JCCATUYHBIC  JPOOH.
IIpeacraBasATs OOBIKHOBEHHBIE JAPOOM B  BHJE
JNECATUYHBIX  JOpo0el ¥  JIeCATHYHBIE B  BHUJC

OOBIKHOBEHHBIX; HAXOAUTD JECSITUYHBIE MPUOIINKECHUS
OOBIKHOBEHHBIX JAPOOCH.

CpaBHHMBATBh U YNOPSAJI0YUBATH JECATHYHBIC IPOOH.
BbINOJIHATH BBIYUCICHUS C IECATUYHBIMU JIPOOSIMH.
Hcnonb3oBaTh  DKBUBAJICHTHBIE  IPEICTABICHUS
JPOOHBIX YKCEN MPU UX CPAaBHEHUU, IIPH BHIYUCIICHUSX.
BbINOMHATHL NPUKHJIKY U OLICHKY B XOJ1€ BBIYUCICHHMN.
OO0bsicHATh, uyTO Takoe mnpoueHT. IlpexcraBasiTh
IIPOLIEHTHI B BUJIE 1po0ell 1 1poOH B BHJI€ IPOLIEHTOB.
OcymecTBiasaTs mouck wuHbopMmaimu (B CMUN),
coJlepKalleil JaHHble, BBIPAKEHHBIE B IPOIEHTAX,
UHTEPIIPETUPOBATH HX.

IIpuBoaAMTHL IpUMEpHI UCIIONIB30BAaHNSI OTHOLIEHUN HA
IIPAKTHKE.

PemaTtp 3a1auu Ha MPOIEHTHI U APoOH (B TOM YHCIIE
3aJa4d U3 peaJbHOW TPAKTUKH, HCIOIb3ys IpHU
HE00XO0UMOCTH KaJIbKYJIATOD); HCIO0Jb30BATh
NOHATHUSL OMHOWEHUss W Nponopyuu TPHU PELIEHUU
3ajad.

AHaJIM3MPOBATh U OCMBICIMBATH TEKCT 3aJayH,
nepegopmyIupoOBaTh yCIIOBHE, U3BJIEKATH
HE00X0IMMYI0 MH(POPMALINIO, MOAEIHPOBATH YCIIOBHE
C TIOMOIIBIO CXEM, PUCYHKOB, PEAJbHBIX IPEIMETOB;
CTPOUTH  JIOTMYECKYIO  LENOUYKY  pacCyXICHMII;
KPpUTHYECKH  OLEHWBATh  TOJYYEHHBIH  OTBET,
OCYIEeCTBJIATHL CaMOKOHTPOJIb, TPOBEPSSI OTBET Ha
COOTBETCTBHUE YCIIOBUIO.

IIpoBoANTB HECIIOXKHBIE HCCIENOBAaHUS, CBI3aHHBIE CO
CBOMCTBaMM NIPOOHBIX YHCEN, ONUPAsCh Ha YHCIOBHIE
OKCIEPUMEHThI (B TOM UHCJIE C HCIOJIb30BAaHHEM
KaJIbKYJIATOPa, KOMITBIOTEPA)

PanunonajJbHbIE YHCIa

[TonoxxutenpHBIE H OTpULATCIIBHBIC 4YHCJia, MOIOYJIb
qucia.

I[IpuBoaMTHL NPUMEPHI UCTIOIH30BAHUS B OKPYKAIOLIEM
MHUpPE TIOJNIOKUTENbHBIX M OTPUIATENBHBIX YHCEN
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N3o0pakeHre yucen ToOYKaMyd KOOPJIUHATHOMN MPSMOM;
reoMeTpHUUecKas HHTEpIIpeTalys MOAYJIs Yncia.
MHOKeCTBO LIeIBIX YKcel. MHOXECTBO pallMOHaIbHbIX
yrcen. CpaBHEHHE pallMOHAIBHBIX Yucel. Apudme-
TUYECKUE JECHUCTBHA C pPalMOHAIbHBIMU YHCIAMHU.
CaoticTBa apuMeTUIecKuX IeHCTBUI
W3mepenus, npuOIMKEHUs, OLEHKH.
MEXly BEIMYMHAMHU

[TpubnnxeHHoe 3HAUCHUE BEIMYUHBI; OKPYIJICHUE Ha-
TypaJIbHBIX YHCEN U ACCATUYHBIX npodei. [Ipukuaka u
OLICHKA PEe3yJIbTaTOB BHIYUCIICHUN.

[IpuMepsl 3aBUCUMOCTEM MEXIy BEIMYMHAMH: CKO-
poCTb, BpeMs, pacCTOSHUE; IPOU3BOAUTEIBHOCTD,
Bpemsi, paboTa; 1I€Ha, KOJMWYECTBO, CTOMMOCTb U JIp.
IIpencraBieHne 3aBUCUMOCTEN B BUE GOPMYII.
Pemienne TekcTOBBIX 3a1a4 apu(METHUYECKHUM CIIOCO-
O6oM

3aBUCHUMOCTH

(Temmeparypa, BBIMTPHIIT — TPOUTPHIII, BBIIIE - HIKE
YPOBHS MOpS U T. I1.).

N300paxkaTh TMOJOXHUTEIBHBIE W  OTPHUIATEIBHBIC
palMoOHAIbHBIE YHCJIA TOYKAMU HA KOOPJIUHATHOMN
MPSMOM.

XapakTepu3oBaTb  MHOXECTBO
MHOECTBO PallMOHATIBHBIX YUCE.
@opMyJMPOBATh W 3aMUCHIBATH C TIOMOIIBIO OYKB
CBOWCTBAa JCHCTBUH C palMOHAJIBHBIMU YHUCJIaMHU,
NPUMEHAThL UX I NOpeoO0pa3oBaHUsS YHUCIOBBIX
BBIPAXKEHHUI.

CpaBHUBATh U YNOPAJAOYMBATH PAIMOHAIbHBIC
YHUCJIa, BBIMOJHATH BBIYUCICHUS C PallMOHATBHBIMH
YHCIIaMU

[EeJIBIX  YHCel,

I/I3MepeHI/lﬂ, l'lpl/lﬁ.l'll/l)KeHI/lﬂ, OICHKMH. 3aBucumocTu MEKIY BEJITHNYUHAMU

[TpubnnxeHHoOe 3HAYCHUE BEIMYUHBI; OKPYTJIEHUE Ha-
TypaJIbHBIX YHCEN U ACCATUYHBIX Npodei. [Ipukunka u
OLICHKA PE3YJIbTaTOB BHIYUCIICHUN.

[IpuMepel 3aBUCUMOCTEM MEXIy BEIMYMHAMH: CKO-
poCTb, BpeMs, pacCTOSHUE; IPOU3BOAUTEIBHOCTD,
Bpemsi, paboTa; 1I€Ha, KOJWYECTBO, CTOMMOCTb U JIp.
[IpencraBienue 3aBUCUMOCTEN B BuE HOpMyII.
Pemenune TexcToBBIX 3a7ay apu(METHYECKHM CIIOCO-
ooMm.

BobipazkaTh OJHM €IUHMLIBI M3MEPEHMs BEIUYMHBI B
JIpYrux enuHuuax (MeTpel B KHUJIOMETpax, MUHYTHI B
Jacax U T. I.).

OKpyrJasTh HATYpaJbHbIC YHCIIA U JECATUIHBIE TPOOU.
BbINOJIHATHL NPUKUIKY U OLEHKY B XO/1€ BEIYUCICHUH.
MopenupoBaTh HECIOKHbBIE 3aBUCUMOCTH C TOMOIIbIO
(dbopMyIT; BBINOJIHATH BEIYUCICHUS IO (hOpMysIaMm.
Hcnonb3oBaTh 3HAHHA O 3aBUCHUMOCTSIX MEXIY
BEJIMYMHAMHU (CKOPOCTb, BpeMs, paccTOsiHUE;, pabdoTa,
IIPOU3BOJUTENILHOCTb, BPEMS M T. I.) NPHU pPELIEHUU
TEKCTOBBIX 3aJad; OCMBICJMBATBH TEKCT 3aJayH,
U3BJeKaTh HEOOXOAMMYyI0 HH(pOpMalHIO, CTPOUTH
JIOTUYECKYI0 LENOYKY PpacCyKIAEHUH; KPUTUYECKU
OLIEHMBATD MOJTYYECHHbBIN OTBET.

DJIEMEHTBI AIredpsol

Ucnonb3oBanue OykB myis 0003HAUEHUs] YHCEN, JUIS
3aIMCH CBOMCTB apu(pMeTHUecKuX IeicTBUi.
bykBeHHble BblpaxeHHus. YucinoBoe 3HaueHHE OYKBEH-
HOT'O BBIPAKEHUS.

VYpaBHeHHe, KOpeHb ypaBHeHMs. HaxoxneHue Hews-
BECTHBIX KOMIIOHEHTOB apU(PMETUUECKUX ICHCTBUMA.
JexapToBel KoopauHaTHl Ha IIOCKOCTH. [locTpoeHne
TOYKHU II0 €€ KOOPAHMHATaM, OIPENECIICHUE KOOPAHHAT
TOYKH Ha INIOCKOCTH

Yutath ¥ 3anucbiBaTh OYKBEHHBIC BBIPaKCHHUS,
COCTaBIISAITh OYKBEHHBIE BBIPAKEHUS TO YCIOBHIM
3az1ay.

BbluncasaTs  unMcioBoe  3HaueHHE ~ OYKBEHHOTO
BBIPOKEHHS TIPH 3aJaHHBIX 3HAUYEHUSX OYKB.
CocTraBasiTh ypaBHEHHS 10 YCJIOBHM 3ajad. Pemars
MPOCTEUIIINE YpPaBHEHUS HA OCHOBE 3aBUCHMOCTEN
MEXy KOMIIOHEHTaMH apu(METHIECKUX JeHCTBUI.
Ctpourh Ha KOOpPJIWHATHOM TUIOCKOCTH TOYKH U
burypsl MO 3aJaHHBIM KOOPAWHATAM, OMNpeaessiTh
KOOPJWHATHI TOYEK

OnucarejabHasi cTaTUCTHKA. B

epositHOCTh. KomOnHaTopuKa.

[IpencraBienre NaHHBIX B BUE TaOIUII, JHATPAMM.
[onsarue o ciydaitHoMm coObiTHH. [locToBepHOE U He-
BO3MOXHOE cOObITHs. CpaBHEHHUE ILIAHCOB.

Pemenne KOMOWMHATOPHBIX 3a/a4 METOJOM Tepedopa
BapHaHTOB.

N3BaexkaTh nHbOpMAIUIO U3 TAOJIUIl U TUArPaMM, BbI-
NMOJIHATH BBIUUCICHHUS 10 TaOJUYHBIM JaHHBIM,
CPAaBHUBATH BEIUYMHBI, HAXOAMTh HauOOIbIINE U
HAUMEHBIIINE 3HAYCHUS U JIP.

Boemoanars c6op wuHpOpMAMK B HECJIOXKHBIX

cllyyasix, OPraHu30BbIBaTh WHPOpPMALMIO B BHUJE
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TabIMIl W JAuarpaMM, B TOM YHUCJIE€ C IIOMOIIbIO
KOMIIBIOTEPHBIX IPOTPAMM.

IlpuBoauTHL  TWpUMEpPHl  CIyYalHBIX  COOBITHI,
JIOCTOBEPHBIX Y HEBO3MOKHBIX cOObITHI. CpaBHUBATH
[IAHCHl HACTYIUJICHUS COOBITUH; CTPOUTH pEUEBbIC
KOHCTPYKLIMHM C MCIOJIb30BAaHUEM CJIOBOCOYETAHUI
bonee 6eposamHO, MALO8EPOAMHO U JAP.

BbInoaHATH 1iepebop BceX BO3MOXKHBIX BAPUAHTOB IS
nepecyera OOBEKTOB WJIM KOMOWHAIUM, BbIIEJATH
KOMOMHAIIMY, OTBEYAIOUINE 3a/1aHHbIM YCIIOBUSIM

Harusanasi reomerpust

Harnsaneie npeacTaBieHus O T€OMETPUUYECKUX (UTy-
pax: mpsmas, OTpe30K, Jyd4, Yroji, JOMaHad,
MHOT'OYTOJIBHUK,  OKPYXXHOCTb, Kpyr. B3ammuoe
pacIoI0kKEHUE IBYX IIPSIMBIX, IBYX OKPYKHOCTEH.
MHOroyroiapHuK, IpaBUIbHbII MHOTOYTOJIbHUK. YeThI-
PEXYTOJIBHUK, NIPSMOYTOJIbHUK, KBaIpaT.

Bunst TPEyrOJIbHUKOB: OCTPOYTOJIBHBIN,
HPSMOYTOJIbHBIM, TYNOYTOJNbHBIM, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHM.

N300pakeHre TreoMeTpUYecKux (QUryp Ha HEJIUHO-
BaHHOM Oymare ¢ UCHOJIb30BaHUEM LIUPKYJIS, TUHEUKH,
yroJIbHHKa, TpaHcnoptupa. [[loctpoenus Ha kieT4aToi
Oymare. |

Jnuna otpe3ka, nomaHou. Ilepumerp MHOroyrossb-
HUKa. ENMMHALBI n3MepeHns 1uHbL. M3Mepenne JIHbI
OTpe3Ka, MOCTPOCHUE OTPE3Ka 3aJaHHOM IJIUHBI C I10-
MOIIIBIO JTUHENKH.

Buasl yrioB: OCTpbIN, HPSMOW, TYIOW, pa3BEPHYTHIM.
I'panycnas mepa yrma. M3Mepenue u IOCTpOeHHE

yIJIOB 3aJlaHHOM TpajgyCHOW Mepbl C IIOMOIIBIO
TpaHCIIOPTHPA.

[Tonstne mniomamn QUIypbl; €IUHHMIBI HW3MEpEeHUs
wiomaayu. Ihromans nNpsAMOYrosbHMKA, KBajapaTa.
PaBHOBenMKHE burypsi. [PaBHOCOCTaBICHHBIE
¢burypsr.]

[Pazpe3aHne M COCTaBIE€HHE T€OMETPUYECKHX (QUTYp.
[TocTpoeHne napkeToB, OpHAMEHTOB, Y30POB. ]
[Pemienne 3amauy Ha HaXOXIACHUE PABHOBEIUKUX U
PaBHOCOCTaBJIEHHBIX (HUTyp. ]

Harnsgaeie npeactaBneHus 0 MpOCTPAHCTBEHHBIX (hu-
rypax (ky0, mapamienenuren, Npu3Ma, TUPAMHIA,
map, chepa, KoHyc, HMIHHIP). M300paxenue mpoct-
paHcTBeHHBIX (uryp. [Ipumeps! ceuenunii. MHororpas-
HUKH. [Iprmepsl pa3BepTOK MHOTOIPAaHHUKOB, IIUIUH/-
pa u konyca. [Co3nanue Mojesneil mpoCTpaHCTBEHHBIX
¢uryp (13 6ymaru, IpoBOJOKH, IIIACTUIIMHA U JIp.). ]
[Tonsitne ob6wema; enmuHunBl 00bema. OOBEM TpsMO-
YroJILHOTO NapaljieNienumnesa, Kyoa.

[Tonsitue o paBeHncrBe uryp. LlenTpanbpHas, oceBas u
3epKaibHas cuMMeTpuu. M3o00pakeHne cuUMMeTpuy-

HBIX puryp.

Pacno3HaBatrb Ha YCPTCIKAax, PUCYHKAX, U MOALCIIAX

reomeTpuueckue GuUrypnl, KoHpuUrypauuu Guryp
(tutockue W TpocTpaHCTBeHHBIE).  [IpuMBOAUTH
NpUMEpPbl  QHAJIOTOB  T'E€OMETPUYECKUX  (Guryp B
OKpY’KaloIIeM MHpe.

H300paxkaTre reomerpuueckue GUTYpl MU HUX
KOH(QUTYpalliki OT PYKH H C HCIOJIH30BAHUEM
YEePTEIKHBIX UHCTPYMEHTOB. H300pakaTh

reoMeTpuyeckue QUrypsl Ha KieTyaTon Oymare.
H3mepsiTh C TNOMOILBIO JIMHEHKM U CPaBHUBATh
JUIMHBI 0Tpe3KoB. CTPOUTH OTPE3KH 3aJaHHOW JUITMHBI
C IOMOILIBIO JIMHEMKM W LUPKYJS, YIJIbl 3aJaHHOU
BEJIMYMHBI C TOMOIIBIO TpaHCHOPTHpa. Bbipaxath
OJIHU €VHUIIBI U3MEPEHNUS JUIMH Yepe3 ApyTHe.
BbipaxaTh 0JJHU €IMHUIBI U3MEPEHUS YIIIOB Yepes

JpyTHe.
BbrunciasarTs iouiaau KBaJIpaToB U
IPSMOYTOJIBHUKOB, HCHOJb3ys (HOPMYJIbl  IUIOMIAAN

KBajZpaTa M MpsAMOYTrojbHUKA. BpIpaxkaTb 0oJHU
€IMHULBI U3MEpPEHUs IUIOLAAN YePEe3 Ipyrue.
M3roraBauBaTrh NpPOCTPAaHCTBEHHbIE (UTYPBHl U3
pa3BEpTOK; pacrno3HaBarhb pa3BepTKU KyOa,
napajulefienunena, NUpaMuIbl, LUIUHApPA U KOHYcCA.
PaccmarpuBars IIpOCTEHIINE ceYeHHUs
MIPOCTPAHCTBEHHBIX  (uryp, MoJlyyaeMble  IyTEM
IIPEIMETHOTO WJIM KOMIIBIOTEPHOTO MOJEINPOBaHMS,
OTPEAENATh UX BHI.

BbruucasTe 00BbeMbl Kyb0a U NPSMOYTOJBHOTO
napajuieNienumesa, UCroiab3ysa GopmMybl o0bemMa Kybda
U TpsAMOYTOJBHOIO Mapajuienenunena. Bbipaxatb
OJIHU €MHUILIBI U3MEPEHUs 00beMa uepes JApyrue.
HccnenoBare U onuchbIBaTh CBOMCTBA TI'E€OMET-
pudeckux ¢uryp (IMIOCKMX M MPOCTPAHCTBEHHBIX ),
UCTONB3Yysl OSKCIIEPUMEHT, HaOJro/IeHue, H3MEepeHHe.
MoaeanpoBaTh TeOMETpUYECKUE O0BEKTHI, UCTIONB3YS
Oymary, IJIaCTWIIMH, IPOBOJOKY U jap. Mcnoab3oBaTh
KOMIIBIOTEPHOE MOJEIUPOBAHUE M SKCHEPUMEHT [UIs
U3yUYEHHSI CBOICTB T€OMETPHUUECKUX OOBEKTOB.
PemaTtsp 3a1aun Ha HAXOXKJEHHUE JUIMH OTPE3KOB, MEPH-
METPOB MHOTOYI'OJIbHUKOB; TPadyCHOH MEphl YIJIOB;
IJIOINAAeH KBAaJpaTOB M MPSIMOYTOJbHUKOB; O0OBEMOB
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KyOOB W TPSMOYTOJIbHBIX TMapajuieJIenuIeoB, Kyoa.
BBI}IeJ’IHTL B yCJIOBUHU 3aJa4d HAHHBIC, H€06XOI[I/IMBIG
JUI €€ pEeIICHUS, CTPOUTH JIOTHYECKYIO IETOYKY
paccyXJICeHUl, COMOCTABISATHL MOTYYCHHBIA PE3yNIbTaT
C YCIIOBHEM 33J1a4H.

HaxoauTthb B OKpYXaroIeM MUPE TUIOCKUE U TIPOCTPAH-
CTBCHHBIC CHMMETPHYHBIC (PUTYPHI.

N3o006paxkars paBHbIE  (QUTYpPBI, CHUMMETPUYHBIC
burypsi
IloBTOpEeHue
AJITEBPA
7,9 kaaccnl (4 yaca B HeJe/10), 8 Kiaccbl(S 4acoB B He/leJI10)
JlelicTBUTEIbHBIE YHCJIA
Pacmmpenne MHOXKECTBa HATypalIbHBIX YHCET JIO | XapaKTepu30BaTh  MHOXKECTBO  IENBIX  YHCED,
MHOKECTBA 1EJIbIX, MHOXKECTBA IIEJbIX YHUCET O MHO- | MHOJKECTBO  pallMOHAJIBHBIX  YHCE, ONMHCHIBATh

JKCCTBa palUOHAJIbHBIX. PaIII/IOHaJII)HOG YUCJIO0 Kak
m
OTHOLICHUC ;, rae m - 1eJ0oC 4YUCio, n - HATypalb-

HOE.
CrerneHs ¢ 1eIbIM [T0Ka3aTEIEeM.

KBanpaTueiii kopenb u3 uucia. KopeHb Tperbeil cre-
neHu. [[lonstue o kopHe N-ii cTemeHW M3 4YHCIA.]
3anmuch KOpPHEW C TOMOIIBIO CTENEeHU C JAPOOHBIM
MIOKAa3aTeJIeM.

[TonsiTue 06 uppanmonansHOM umcie. Mpparnumonans-

HOCTh 4HMcla V2 M HECOM3MEPUMOCTh CTOPOHBI M
IUaroHany keajapata. JlecsTuuHble TPUOIMIKEHUS
MPPALMOHATIbHBIX YHCell. [[TocTpoenue Ha
KOOPJIMHATHOM TMPSIMOM TOYEK, COOTBETCTBYIOIIHUX
MppaIMOHATBHBIM 4YHCIAaM BHAA +n, rae n -
HaTypaJIbHOE YHUCIIO.

MHOK€eCTBO JEHUCTBUTEIBHBIX YHUCEN; IMPEIICTABICHUE
NEHUCTBUTENBHBIX YHCENl OECKOHEYHBIMU JECATHUHBIMU
npobsimu.  CpaBHEHHME  JEUCTBUTENBHBIX  YHCE.
[[lepponuueckne W HENEPUOJUYECKUE IECATUUHBIC
npobu.] B3auMHO OIHO3HAYHOE COOTBETCTBUE MEKITY
JEMCTBUTENbHBIMU YUCIAMHU U TOYKAMU KOOPAUHATHOU
npsMoil. UKCIIOBBIE MPOMEXKYTKH: UHTEPBAJ, OTPE30K,
Ty4.

COOTHOLLIEHUE MEXKIY ITUMH MHOXKECTBAMH.
CpaBHuUBaTBL U YNOPSAAO0YHBATL PALHUOHAIBHBIE
YKCJa, BBINOJNHITH BBIYMCIEHUS C PALMOHAIbHBIMU
YKCJIaMH, BBIUUCIATh 3HAYEHUS CTEIEHEW C ILEJIBIM
IIOKA3aTEJIEM.

PopMyJIMPOBATh OIIPEIEICHUE KBAAPATHOIO KOPHS U3
qyucia.

Hcnoab3oBatre rpadpuk ¢GyHKIMH y = x° U
HaxOXKJIEHUs  KBaJpAaTHBIX KOpHEH. BbIYHCAATH
TOYHBIE U  TPUONMDKEHHBIE 3HAUEHHs  KOpHEH,
UCIOJIB3YS MpU HEOOXOIUMOCTH KaJbKYISATOP.
®opMyJIMpOBaTh  ONPEICICHUE KOPHS  TPEThEU
CTENEHH, HAXOAMThb 3HAU€HUs KyOMYECKHMX KOpHEH,
IpU HEOOXOIUMOCTH UCTIOb3Ys KAJIBKYIATOP.
HccnenoBath cBoiicTBa KBaJpaTHOIO KOpHsI, KyOuue-
CKOTO KOpHS, IMPOBOJS YHCIIOBBIE JKCIEPUMEHTHI C
HCIIOJIb30BAaHNEM KAJIBKYJISITOPA, KOMIIBIOTEPA.
IIpuBoauTs TpPUMEpPHl UPPALMOHAIBHBIX  YHUCE,
pacro3HaBaTh pPallMOHAIBbHBIE W HMPPALMOHAIbHbBIE
quciaa; M300paxaTh 4uciIa TOYKAMU KOOPAMHATHOM
IPSAMO.

Haxoauth necaTuyHble NPUOIKEHUS PalliOHATbHBIX
U HPPAlMOHAIBHBIX  YHCEN;, CPaBHUBATb U
YHOPSAOYMBATH JICHCTBUTENBHBIE YNCIIA.

OnuceIBaTh MHOXECTBO ACHCTBUTENBHBIX uncen. Hc-
M0JIb30BaTh B IIMCbMEHHOW MaTEeMaTHMYECKON peuu
0003HaueHus U rpaduyecKue N300pKEHUS] YHCIOBBIX
MHO’KECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

2

HN3mepenus, npudJInKeHusl, OLEHKHU

[MpubnmxeHHoe 3HAYCHHE  BEJIWYHMHBI; TOYHOCTD
npuOmKeHus. [AOcomoTHasT W OTHOCHUTEIbHAs
NOTPEIIHOCTH  NpuOmwkeHus.] Pa3mepsl 00BEKTOB

OKpY’Karolero mupa (0T 3JIEMEHTApHBIX YacTHIl 10
Bcenennoii), JUIUTEIIHOCTD IIPOLIECCOB B

Haxonurs, AHAJTU3UPOBATD, COMOCTABJIATH
YHUCIIOBBIE XapaKTEPUCTHKU OOBEKTOB OKPYXKAIOLIETO
MUpa.

Hcnoab3oBaTh 3anKch YKUCiIa B CTAHIAPTHOM BUIE AJIA
BBIDQXXCHHUS  pa3MepoB  OOBEKTOB, JUIUTEIHHOCTHU
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OKPY’KAOILIEM MUDE.

[Ipuknaka u oueHka pe3yiabTaToB BbluuciaeHuil. Cro-
cOOBI 3aNMCH 3HAYEHUH BEJIMYMH, B TOM YHUCIIE C BbIJIE-
JeHreM MHOXKuTens - crenienn 10 B 3anucu uncna

IPOILIECCOB B OKpyXkatoieM Mupe. CpaBHMBaTh 4nCiIa
U BEJIMYUHBI, 3alIICAHHBIE C UCIIOJIb30BAHUEM CTEIEHU
10.

Hcnonb3oBath pasHbIe
OpUOJIMKEHHBIX — 3HAYCHMH,
TOYHOCTH MPHOIMKEHHUS.
BbINOJIHATH BBIYMCICHUS C pEaIbHbIMU IaHHBIMHU.
OKpyrisTh HaTypaIbHbIC YHCTA U AECATHYHBIE ApOOu.
BbINOJHATL TNPUKUAKY W OLEHKY pe3yJIbTaToOB
BBIYMCIICHUI

3alIuCcu
BBIBOJIbI )

bopmbl
AeaTh

BBenenune

B ajireopy

bykBeHHblEe BbIpak€HUS (BBIPAXKEHUS C IEPEMEHHBI-
Mmu). UncnoBoe 3HaueHue OYKBEHHOTO BhIpaxkeHHs. J{o-
IyCTUMbIE 3Ha4yeHUs IepeMeHHbIX. lloacTaHoBka
BBIPAKEHHI BMECTO IEPEMEHHBIX.

BbINOJIHATH 9JICMCHTAPHBIC 3HAKOBO-CUMBOJHNYCCKUC
JCUCTBUS: IIPUMCHATDb 6YKBLI JJIA 0003HaYEHH YHUCCII,
JJI1 3aIlliCHu O6HII/IX yTBCp)KIIeHHﬁ; COCTABJ/IATDH
6YKBCHHBIG BBIPpAXKCHUA 110 YCJIOBHAM, 3aJaHHBIM

[IpeobpazoBanne OYKBEHHBIX BBIPRKCHHUH HA OCHOBE | CJIOBECHO, C TIOMOIIBI0 pPHUCYHKAa WJIM YEepTExkKa;
CBOMCTB apudmernyeckux JaedcTBUi. PaBeHCTBO | mpeoOpa3oBbIBaTh  anreOpanyeckue  CyMMBI |
OYKBEHHBIX BhIpaxxeHu. ToXKIeCcTBO. npou3Be/icHUs (BBINMOJHATH TPHUBEICHUE TMOJO00OHBIX
ClaraeMbix, packpbITHE CKOOOK, yIpOUIEHUE
IIPOU3BEIECHUN).
BbluncasaTe  yncnoBoe  3HAU€HHE ~ OYKBEHHOIO
BBIPQXCHUS; HAXOAUTH 00JIACTh JIOMYCTUMBIX 3HAYCHHM
MIEPEMEHHBIX B BBIPAKEHUU.
MHoro4/ieHbl

Crenens ¢ HaTypalbHBIM MOKA3aTENIEM U €€ CBOMCTBA.
OnHowieHbl W MHOTOwiIeHbl. CTeneHb MHOIOYJICHA.
CnoxeHue, BBIUUTAHHE, YMHOXEHHE MHOTOYJICHOB.
@opMysbl  COKpAIIEHHOTO  yYMHOXEHHUS:  KBaapar
CyMMBI M KBajpar pa3HocTu. [KyO0 cymmbl u ky0
pa3HOCTH. | dopmyna pazHoCTH KBaJpaToB.
[Gopmynel  cymMMmBl KyOOB ¥ pa3HOCTH KyOOB.]
[IpeobpaszoBaHue 11€10T0 BHIPAKEHHS B MHOTOWICH.
Pasnoxxenne MHOroujaeHa Ha MHOXUTEIH. BBIHECCHHE
o0IIero MHOXKHUTENsST 3a CKOOKH, TpYIIUPOBKA,
npuMeHeHHe (GOpMya COKPAIIEHHOTO YMHOXEHHUS.
MHorounensl ¢ ogHoN nepemenHoil. Kopenb MHOro4-
JICHA. KBagparusiii TPEXUJIEH, paziioxKeHue
KBaJIPAaTHOTO TpeX4ujeHa Ha MHOKUTEIH.

®opmMyJMPOBaTh, 3aNHMCHIBATH B CHUMBOJIMYECKOU
dbopme u O00OCHOBBIBATH CBOWCTBA CTENEHU C
HaTypaJbHbIM TIOKa3aTejleM; NPHUMEHATh CBOWCTBA
CTEeMNEeHU JJI peoOpa30BaHMs BBIPAKEHUN U BBIYUCIIC-
HUM.

BBINOJIHATH NEHCTBHUS C MHOTOWICHAMH.
Joka3piBaTh (GOPMYIBl COKPAIIEHHOTO YMHOKCHHSI,
NPUMEHATh X B MPeoOpa3oBaHUSAX BBIPAKCHUN U B
BBIYMCJICHHSX.

BobInoHATH pa3yioKeHne MHOTOYJICHOB Ha
MHOXHUTENU. Pacno3dHaBaTh KBaJpaTHBIA TPEXUJIEH,
BBISICHATH BO3MOXXHOCTH Pa3JI0KEHUSI HA MHOMXHUTEIH,
NMPeCTABJATH
KBaJPaTHBIA  TPEX4WIeH
JIMHEWHBIX MHOKUTEJICH.
IIpumeHsaTh paznuyHbie (HOPMBI CAMOKOHTPOJISL TIPH
BBITIOJTHEHUH MTPE00pa30BaHUM

B BHUJE€ MPOU3BEACHUS

Auredpanyeckue 1poom

Anrebpanyeckast 1po6b. OCHOBHOE CBOWCTBO anred-
panyeckoit npobu. Coxparienue npobeir. Croxenue,
BBIYUTAHUE, YMHOXXEHHUE, JelieHHe anreOpanyecKux
Tpo0eH.

CreneHb ¢ ETBIM MOKA3aTeNIeM U €€ CBONCTBA.
PanmonanbHbple BBIp@XEHUS W HMX INpeoOpa3oBaHUs.
Jloka3aTeIbCTBO TOXKICCTB.

®opMyJIMpPOBATH OCHOBHOE CBOWCTBO
anreOpanyeckoid JApoOM U NPUMEHSTh €ro Juisd
npeoOpa3oBaHus JpoOeil.

BoinoaHAThL neiicTBUS ¢ anreOpanuyeckKuMH JIpoOsiMU;
NPeaCTABJATH 1€]10€ BHIPAKEHUE B BUJI€ MHOTOWIEHA,
JpoOHOE - B BHJE OTHOIIEHUS MHOI'OWICHOB;
JI0Ka3bIBaTh TOXK/IECTBA.

®opmMyIHpoBaTh ONPEACICHUE CTENEHH C LEIbIM
nokasareneM. @DopmyaupoBaTh, 3aNHMCBIBATHL B
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CUMBOJMYECKOW  gopMe M  WUIIOCTPUPOBATH
IIpUMEpaMHu CBOMCTBA CTEIICHHU C LIEIBIM II0Ka3aTeleM;
NPUMEHATh CBOWCTBA CTENEHM JUIl IpeoOpa3oBaHUs
BBIPAKCHUM U BBIYUCIICHUM.

KBaaparnble KOpHu

[TonaTne KBagpaTHOTO KOpHSA, apU(PMETHUYECKOTO
KBaJpaTHOrO KOPHs. YpaBHEHME BUJIA X~ = a.
CpoiicTBa apu(MeTHUYECKUX KBaJpaTHBIX KOPHEH:
KOPEHb U3 IPOU3BEACHMS], YACTHOTO, CTECIICHHU.

2
Toxnecteo Buna (Va) = a,raea = 0,vVa? = |al.
[IpumeneHne CBOICTB apU(PMETHUECKUX KBaIPATHBIX

KOpHEH K mpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHUHN U K
BBIYHCIICHUSIM.

Jloka3bIBaTh CBOMCTBAa apH(PMETUUECKUX KBAIPATHBIX

KOpHEH; NPHUMEHATh MUX K IpeoOpa3oBaHUIO
BBIPAKCHU.
BbruncaaTh, 3HAauYCHHA BBIPAXKECHHUH, COAEpIKAILIUX

KBaJIpaTHBIE KOPHH, BBIPAkKaTh TIEPEMCHHBIC W3
r€OMETPUUYECKUX U (PU3UIECCKUX (POPMYIL.
HccaenoBarb ypaBHEHHE BUAA X
TOYHBIC ¥ MTPUOJIMKCHHBIC KOPHU TIPU
a>0

a;, HAXO0IUTh

YpaBHeHus ¢ 0JHO NepeMeHHOMH

YpaBHeHHE ¢ OTHON nepeMeHHOW. KopeHb ypaBHEHH.
CBolicTBa UMCIIOBBIX PaBEHCTB. PaBHOCHIIBHOCTD ypaB-
HEHHIA.

Jluneiinoe ypaBHenue. [lMccnenoBanue JMHEWHOIO
ypaBHeHus.| Pemenue ypaBHeHMH, cBOIALIMXCA K

JINHEHHBIM.
KBangparnoe ypaBHenue. Hemonubie KBagpaTHBIC
ypaBHeHusa. Dopmyna KOpHEH KBaApaTHOTO ypaBHE-

Husa. Teopema Buera. Pemenue ypaBHEHM, CBOISA-
IMXCA K KBaJgpaTHbIM. bHKBaapaTHble ypaBHEHHUS.
[IpuMepsl penieHuss ypaBHEHUN TPETbeW M YETBEPTOU
CTEIIEHU C UCIOJIb30BAHUEM METOJOB Pa3JIOKEHUS Ha
MHO’KUTENH [3aMEHbI IEPEMEHHOM |.

Pemenue 1po6HO-paliMOHAIBHBIX YPAaBHEHHH.
Pemenne TeKCTOBBIX 3agad anreOpanyeckKuM CIOCO-
oM

IIpoBoanTh /0Ka3aTeabHBIE PACCYXKACHUS O KOPHAX
YpPaBHEHHsS C OIOpOM Ha OIpEeAeiIcHUE KOPHS,
(GyHKIIMOHAJIbHBIE CBOICTBA BHIPAKEHUH.
Pacno3HaBaTh JIUHEHHBIE W KBaJpaTHbIE ypaBHEHUS,
1eNble U IpOOHbIE ypaBHEHUS.

Pematp nMHENHbIE, KBaApAaTHBIC YPAaBHEHHUS, & TaKKe
YpaBHEHHUS, CBOJSILIMECS K HUM; pemiaTb JIpOOHO-
palMoHaNbHble ypaBHEHHs. OmnpenejsiTb Haluudue
KOpHEW KBaJpaTHBIX ypaBHEHUHN MO TUCKPUMHUHAHTY U
K03 unreHTaM.

Pemats  TekcroBhle  3amauM  anreOpanyecKuM
CHoco0OM: MEepPEXOAUTh OT CIOBECHOH (HOPMYTUPOBKU
yCIOBHS 3aJaud K aureOpandeckoil MoJenu IyTeM
COCTaBJICHUSl ypaBHEHUS; pemiaTb COCTaBICHHOE
YpaBHEHHE; MHTEPNPEeTHPOBATH PE3yJIbTaT

CucreMbl

YPaBHEHUil

VYpaBHEeHHE ¢ AByMS IEpEeMEHHBIMM. JIMHEWHOE ypas-
HEHUE ¢ AByMs nepeMeHHbIMH. [IpuMepsl pemeHus
YPaBHEHUH B LEJBIX YUCIIAX.

Cucrema ypaBHEHMH C JByMs NepeMEHHbIMU. PaBHO-
CHUJIBHOCTB cucTeM. CHucTtema IByX JMHEHHBIX YpaBHE-
HUW C IBYMs IIEPEMEHHBIMM; PELICHUE ITOJCTaHOBKOM
U cioxeHueM. PemieHne cucreM JBYX YpaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a APYroe - BTOPOM CTele-
HU. [IprMepsl pemeHuss CUCTeM HEIMHENHBIX ypaBHE-
HUU C ABYMsI [IEPEMEHHBIMHU.

Pemennie TEKCTOBBIX 3agad anreOpanyecKuM CIOCO-
ooMm.

JlekapTOBbI KOOpJIMHATHI Ha MIOCKOCTH. [ paduueckas
WHTEPIPETALMS YPABHEHHUS C IBYMS IEPEMEHHBIMHU.
I'paduk nuHEHOTO ypaBHEHHS C JABYMS MEpPEMEHHBI-
MHU. YTJI0BOW KOAI(PPHUIIMEHT MpSIMOi; yCIIOBUE Tapai-
JIEIBHOCTH MPSAMBIX. [YCI0BUE NEPHNEHAUKYIIPHOCTH
MPSMBIX. |

I'paduku mpocTedmmx HETUHEWHBIX ypaBHEHHH (ma-

OmnpeneyasiTh, ABISETCS JIM IIapa YACEI PEIICHUEM JaH-
HOT'O YpaBHEHHUS C JBYMs IEPEMEHHBIMU; NMPHBOAUTH
IIPUMEPHI pemeHui YpaBHEHUU c JIBYMsI
[IEPEMEHHBIMHU.

Pemarb 3amaun, anredpandeckoidl MOJENbIO KOTOPBIX
ABJISIETCS.  YpaBHEHHE C  JBYMS  II€PEMEHHBIMHU,
HAXOIMTh IIeJIble pellieHus myTeM nepedopa. [Pemars
JUHEUHBIE YPaBHEHHMs U HECJIOXKHBIE YPaBHEHHUS
BTOPOWM CTENEHH C JABYMS NEPEMEHHBIMH B IIEJIBIX
qyuciax. |

Pemiate cucreMbl JIByX ypaBHEHUU
[IEPEMEHHBIMY, YKa3aHHBIE B COJICPKAHUU.
Pematp  TEeKCTOBbIE  3ajaud  anreOpanvyeckuM
CIocoOOM: MEePeXOaUTh OT CIOBECHOH (POPMYIHPOBKHU
yCIOBHSA 3a7aydl K alreOpandeckoidl MoJenu IyTeMm
COCTaBJICHUS CHUCTEMBI YPaBHEHUI; pelmaThb
COCTaBJICHHYIO CUCTEMY YpaBHEHUU;
HHTEPNPETHPOBATH PE3YJIbTAT

CtponTh rpaguky ypaBHEHHI C IBYMsI IEPEMEHHBIMHU.

C JByMs

39




pabona, runep0oIia, OKPY>KHOCTH).
I'paduueckas uHTEpIIpEeTAsl CUCTEMBI ypaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

KoncTpyuposars HKBHUBAJICHTHBIE peueBbie
BBICKA3bIBAHUS C UCIOJIb30BAaHUEM alNreOpanyecKkoro u
reOMETPUUYECKOTO SI3bIKOB.

Ucnonbs3oBarh (GyHKIMOHATBHO-TpapuIecKue
OpEACTaBICHUA JUId pPEUIeHUs U HMCCIeIOBaHMs
YPaBHEHUI U CUCTEM

HepaBencrTBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaBenctBo ¢ o/HOM mepeMeHHOW. PaBHOCMIBHOCTD
HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOM Iepe-
MeHHoil. KBanpatnele  HepaBeHcTBa.  [IIpumepsnl
pelieHus JIpOOHO-paMOHATBHBIX HEPaBEHCTB. |
CuctemMbl HEpaBEHCTB C OJHOM MEPEMEHHOM.

D®opMyIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
000CHOBBIBATh UX, ONHUPASICh HA KOOPJIAWHATHYIO
PSIMYIO, W JIOKA3bIBATh aNreOpanyecKky; MPUMEHSITh
CBOMCTBA HEPABEHCTB B XOJI€ PEILEHUS 3a/1a4.
Pacno3naBarhb JIMHEHHbBIE U KBAJIPaTHbIC HEPABEHCTBA.
PemiaTp nuHElHbIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
HEpaBeHCTB. PemiaTh KBajgpaTHbie HEPABEHCTBA.
[A300pakath Ha KOOPJIMHATHOMN IUIOCKOCTH
MHOKECTBA TOYEK, 3a/J1aBa€Mbl€ HEPABEHCTBAMHU C
JIBYMsI IEPEMEHHBIMU U UX CHCTEMaMH. |

3aBucuMocTH MEXKIY BETHNYMHAMU

3aBUCMMOCTH Mexay BennunHamu. lIpencraBienue
3aBUCHUMOCTEN MEX]y BEJIMYMHAMH B BUAE (POpMYI.
Boruncnenus o gopmynam.

[Ipsimass mponopuMOHaNbHAs 3aBUCUMOCTB: 3aJlaHUE

dbopmynoit, KOIPIUIUEHT MPOMOPLHUOHATBEHOCTH;
corctBa. [IpuMepel mpssMO  NPONOPLHOHATIBHBIX
3aBUCUMOCTEH.

OOGparHas MpOMOPIMOHAIBHAS 3aBUCUMOCTD: 3aJjaHUE
dbopmynoii, korduimeHT 00paTHONW MPOMOPIIMOHATH-
HOCTH; cBoiicTBa. [IprmMeprl 00paTHO MPONOPIUOHATB-
HBIX 3aBUCHMOCTEH.

Pemenune 3amay Ha MPONMOPLUHMOHAIBHYID M 0OOpaTHO
IPONOPLUHOHATIBHYIO 3aBUCHMOCTH.

CocraBiasiTb (HOpPMyIbI, BBIPAKAIOLIUE 3aBUCUMOCTH
MEXTy BEJIMYMHAMH, BEIYHCIIATE 110 (popmymam.
Pacno3naBaTh npsMyr0 U OOpaTHO TPOMOPIHUOHAIH-
HBIC 3aBUCHMOCTH.

PemaTh TEKCTOBbIC 3a/J1a4M HAa MPSIMYIO H OOpaTHO
MIPOTMOPIIMOHANILHBIC 3aBUCUMOCTH (B TOM YHCIE C
KOHTEKCTOM W3 CMEXHBIX TUCIHIUINH, U3 pealbHOMI
JKU3HH).

YucaoBbie PYHKIHH

[Honstne pynkunuu. O61aCTh ONpPENEICHUS] U MHOMKE-
cTBO 3HaYeHUu pyHkIMHU. CriocoOb! 3a1aHus QYHKIUH.
I'papuxk  pynkuuu. CoiictBa  QyHKIMH,  UX
otoOpakeHHe Ha rpauke: Bo3pacTaHHe U yObIBaHHE
byHKIIMKM, HYIH QYHKLIKH, cOXpaHeHHe 3Haka. UrteHue
U TOCTpoeHue rpaduKkoB GyHKIUH.
[Tpumepsl TpaduKoOB 3aBUCHUMOCTEM,
pEalIbHBIE NTPOLIECCHI.

OYHKIMH, ONUCHIBAIOIIME NPSIMYI0 M OOpaTHO Mpo-
NOPIMOHAIBHBIE  3aBUCUMOCTH, HUX TpaduKkd U
CBOICTBA.

Jlunelinas QpyHKIMs, ee CBOMCTBA U rpaduk.
KBagparuunas ¢pyHKIus, ee rpaguk 1 CBOMCTBA.
CreneHHble QYHKIMH C HATYypaJIbHBIMH MTOKa3aTEIsIMU
2 u 3, ux rpadpuku u coicTBa. I'paduxu dyHKIMIA
y=vx,y = Vx,y = |x|.

[[TapannensHblii TEpeHOC TpadUKOB BAOJIH OCEH KO-
OpMHAT, CAMMETPHSI OTHOCUTEIBLHO OCEH KOOPAUHAT. |

OTpaXKAIOIIUX

BeruucasrTe 3HAYCHUS ¢byHKIUH, 3aJaHHBIX
dopmynamMu  (Ipu  HEOOXOIUMOCTH  HCIOJIB30BATh
KaJIBKYJIATOP);  COCTABJSTH  TaOJWIBI  3HAYCHHM
byHKINH.

Crpoutb 1o Toukam rpaguku ¢pyHkuui. OnucbiBaTh
cBoWicTBa (YHKIIMM Ha OCHOBE €€ TIpaduyeckoro
MIPEJICTaBICHHUS.

MopenupoBarhb peallbHbIE 3aBUCHMOCTH C IIOMOIIBIO
dopmyn u rpapukoB. UHTepnperupoBatrhb rpaduxu
pEaIbHBIX 3aBUCUMOCTEH.

Hcnonb3oBath (QYHKIMOHAIBHYIO CHMBOJHUKY JUIS
3allUCH  pa3sHOOOpasHbIX  (PAKTOB, CBSA3aHHBIX C
paccMaTpuBaeMbIMU  (YHKIUSIMH, oOOoramas OIbIT
BBIIIOJIHEHUSI ~ 3HAKOBO-CUMBOJMYECKUX  JIEUCTBUM.
CTpouth peueBble KOHCTPYKLUHU C MCIIOJIb30BAHUEM
(YHKIMOHATIBHON TEPMHUHOJIOTUH.

Hcnonb3oBaTh KOMIIBIOTEPHBIE IPOrpPaMMBbl UL
UCCIICIOBAHMsI  TOJIOKEHUS  Ha  KOOPJAMHATHOM
IUIOCKOCTH TpauKOB (YHKUMH B 3aBHCHUMOCTH OT
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3Ha4YCHUI KO3(PPUIIMEHTOB, BXOAAIINUX B HOPMYITY.
Pacno3naBath Buabl u3zydaembix ¢yHkuuil. Iloka3sbi-
BaTh CXEMaTHYeCKH TIOJOXKEHHUE Ha KOOPAUHATHOM
IUIOCKOCTH rpadukoB QpyHKUUH (Hampumep, y = kx +
b B 3aBHCHMOCTH OT 3HAKOB KO3 GHUIIMEHTOB Kk U D).
Ctpouth rpaduku U3ydaeMblx (YHKIHN; ONUCHIBATH
UX CBOICTBA.

YucaoBble NOCIEI0BATEILHOCTH. Aplfl(l)MeT]/l‘le(!Kaﬂ H reoMeTpuIcCKas nporpeccum

[loHsiTHE YMCIOBOM MOCIENOBATEIBHOCTU. 3aJaHue
NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM hopMymoi u Gop-
MyJioi N-ro uneHa. [Yucna dubonavun. |
Apudmerndeckass MW TeOMETpUYECKas IMPOTPECCHH.
®opmyiibl N-To wieHa apupMETHIECKON U reoMeTpuye-
CKOM TpPOrpecCHi, CYMMBI IEpPBBIX 71  YJICHOB.
N300paxkeHue YJICHOB apupMeTHyecKon u
F€OMETPUYECKON MPOrPECCH TOYKAMU KOOPAMHATHOU
IUIOCKOCTH. JIMHEHHBIH M SKCIOHEHLUAIbHBIA POCT.
Crno’xHbI€ POLIEHTHI.

IIpumeHSITH UHICKCHBIE 0003HAUYEHHUS, CTPOUTDH peue-
BbIC€ BBICKA3bIBAHUS C UCIOJb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM IOCIEA0BATEIIbHOCTH.
BoruucasaTh 4ieHB IOCICA0BATSIFHOCTEH, 3aJaHHBIX
dbopMyIoil N-ro YjaeHa WM PeKyppeHTHOH (opmMyIoil.
YcranaBamBaTh 3aKOHOMEPHOCTh B IMOCTPOEHUH
MOCJIEIOBATEIbHOCTH,  €CJIM  BBINHMCAHbl  MEPBbBIE
HECKOJIbKO ee wieHOoB. U300pamxkarh WiCHB MOCIENO0-
BaTEJIbHOCTH TOYKAMH Ha KOOPAUHATHOM IJIOCKOCTH.
Pacno3HaBaTh apuQMETHUECKYI0O U T€OMETPUICCKYIO
NPOrPecCMd  MPHU  pa3HbIX  crmocof0ax — 3aJaHusl.
BuiBoaMTH Ha OCHOBE JOKAa3aTEIbHBIX PACCYXKIACHUN
dbopMynbl  o0miero  wieHa — apuPpMETHUECKON |
IF€OMETPUYECKOM IMPOrpPECCHM, CYMMBI IIE€PBBIX 7
YJIEHOB apu(PMETUYECKON U reoMEeTPUIECKOr Mmporpec-
CHUH; peliaTh 33/1a4d C UCMOJIb30BAaHUEM ITUX (POPMYIL.
PaccmaTpuBaTth npuMepsl U3 peaibHOW JKU3HU, WILTIO-

CTpUpYIOIIME  W3MEHEHHe B  apu(METHUECKOU
Oporpeccud, B TEOMETPUYECKOW  IMPOrpecCuu;
n300paxkaThb COOTBETCTBYIOIIIUE 3aBHCUMOCTH
rpapuyuecKu.

Pematn 3ala4i Ha CJIOXXHBIC NPOUCHTHI, B TOM YHUCIIC
3aJjaud U3 pPeaJbHOW TMPaKTUKU (C HMCHOIB30BAaHUEM
KaJIbKYJIATOPA).

OnucarejbHas CTaTHCTHKA

[IpencraBnenue naHHBIX B BUAE TaONMIl, JUarpamm,
rpaduKoB. Crnyuaitnas WU3MEHYUBOCTb.
CratucTuyeckre XapakTepUCTUKH Habopa JaHHBIX:
cpeaHee apudmeTrnyeckoe, MeauaHa, HauOoibllee MU
HauMeHblllee 3HauyeHus, pasmax llpencraBnenus o
BBIOOPOYHOM HCCIIEIOBAHUH.

N3Baexkaty nndopmaiuio u3 TabIUIl U JUATPAMM, BbI-
MOJHATh  BBIYUCIICHUS 10 TaOJIWYHBIM  JaHHBIM.
OnpenegsaTs 10 AuarpaMMaM  HaWOOJBIINE U
HaMMEHbIIINE JJAaHHbIE, CPABHUBATH BEIMYHUHBI.
IpeacraBasaTs wuHOpMamuMio B BHAE TaOJHII,
CTONOYATHIX W KPYTOBBIX JIUArpamMm, B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPHBIX TIPOTPAMM.

IpuBOAMTH MPUMEPHI YUCTIOBBIX TaHHBIX (I[eHa, POCT,
BpeMs Ha JIOpPOTry), HaXOAMTh CpEIHHE 3HAYCHHS,
pa3Max YMCIIOBBIX HAOOPOB.

IpuBoauTH CoJIepKaTeIbHBIC MIPUMEPHI
UCIIOJIb30BAaHUS CPEAHUX 3HAYEHWM, JUIsl OINUCAHUSA
JaHHBIX (YpOBEHb BOJBI B BOJIOEME, CIIOPTHUBHBIE
MOKa3aTeNM, OIpEACICHHEe TpPaHULl KIMMaTHYECKUX
30H).

CayuaiiHble COOBITHSI H BEPOATHOCTD

[TonsiTHE O CITy4aitHOM OTIBITE M CIy4allHOM COOBITHH.
OnemenTapHble  coObiTus.  Yacrora  ciydaifHOTO

IIpoBoauTh CiiydaiiHbIE YKCIIEPUMEHTHI, B TOM YHUCJIE C
IIOMOIIIBIO KOMITBIOTCPHOT'O MOICIINPOBAHUA,
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co0bITUs. CTaTUCTUYECKUH MTOJIXOA K TOHATHUIO BEPOSIT-
HocTH. [HecoBmecTHbIe coObITHsI. DOpMyra CIOKEHUS
BEPOATHOCTEN.] BEpOSITHOCTH IMPOTUBOIOJIOKHBIX CO-
ObiTii. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MO>XXHOCTB COOBITUH. Kitaccnueckoe
OIpe/ie/IEHUE BEPOSTHOCTH.

UHTEPIIPETUPOBATh MX  PE3yJbTaThl. BbIYUCAATH
4acToTy ClIly4aifHOro COOBITHS; OIIEHUBATH
BEPOATHOCTb C IIOMOIIBIO YaCTOThI, MOJYYEHHOMN
OTIBITHBIM ITYTEM.

Pemath 3amaum  Ha HAXOXACHHE BEPOSTHOCTEH

coObiTuil. IIpMBOAMTH MTPUMEPHI CITy4aifHBIX COOBITHA,

B TOM 4YHCIE, JOCTOBEPHBIX M HEBO3MOXKHBIX,
MaJOBEpPOATHBIX coObiTHi. IIpmBOAMTBH mpUMEpHI
IIPOTUBOIOIOKHBIX COOBITHI, PaBHOBEPOSITHBIX
COOBITHH.

JJieMeHTbl KOMOMHATOPUKH

Pemenne KoMOMHATOPHBIX 3a7a4 epedOpoM BapuaH-
toB.  KomOmHaropHoe  mTpaBWJIO  YMHOKCHHS.
[lepecTanoBku U GaxTopuan

BbInoaHATH 1Iepedop BceX BO3MOXKHBIX BAPUAHTOB ISt
nepecyera 00bEKTOB UM KOMOMHAIMIA.

[IpuMeHATH, TPaBWIO KOMOMHATOPHOTO YMHOXCHHUS
JUI pelIeHHs 3ajad Ha HaXOKJeHHE 4Hcia OOBEKTOB

WIM  KOMOMHAIMi  (QuaroHald  MHOTOYTOJIbHHKA,
PYKONOXaTus, YUCIO KOAOB, LIM(POB, mapoieil u T.
1.).

Pacno3snaBaTe 3agaud  Ha  ONpeJAEICHHE YHUCIIA
[IEPECTAHOBOK ¥  BBINOJHITH  COOTBETCTBYIOLINE
BBIYUCIICHHSL.

Pematnb 3ala4yi Ha BbIYUCICHUC BCPOATHOCTHU C
IMPUMCHCHHEM KOM6I/IHaTOpI/IKI/I.

MmuoxkecTBa. DJ

CMCHTBI JIOTUKH

MHO0ecTBO, PJIEMEHT MHOXKECTBA. 3aJaHE MHOXECTB
MEPEYUCIICHUEM  DJIEMEHTOB,  XapaKTEPUCTHUICCKHM
cBoiictBoM. CTaHmapTHbIE OO0O3HAUEHHUS YHCIOBBIX
MHOXecTB. I[lyctoe MHOXXECTBO W ero o0OO3HauYeHHE.
[TonmMHOkecTBO.  OObenMHEHHE U TIEpecedyeHHe
MHOXECTB, Pa3HOCTb MHOKCCTB.

WnmocTpanyisi OTHOLIEHUH MEXAY MHOXKECTBAMHU C
MOMOIIIBIO Auarpamm Ditiepa - Benna.

[TonsiTie O PaBHOCUIBLHOCTH, CJIEIOBaHUH, YMOTpeO-
JICHUE JIOTUYECKUX CBSI30K eciu Mo 8 MOM U Mojib-
KO 8 mom cayuae, u, Ulu.

IIpuBoauTh npuUMEpbl KOHEYHBIX M OECKOHEUHBIX
MHOkecTB. HaxomuTh oObeaMHEHHE U TepeceueHue
KOHKDETHBIX ~ MHOXECTB,  pPa3HOCTb  MHOJKECTB.
IIpuBoanTHL pUMEPHI HECIOKHBIX KIIACCU(PUKALUN U3
pasnuyHbIX oOnactedl ku3Hu. HMILTIOCTpHpOBaTH
TEOPETUKO-MHOKECTBEHHbIE IMOHATHS C IOMOIIbIO
Kpyros Juepa.

Hcnoan3oBatrh TEOPETHUKO-MHOKECTBEHHYIO
CUMBOJINKY M S3bIK IIpU pEIIEHHH 33a7ad B XOJe
W3Yy4YEHUS Pa3IudHbIX Pa3AeiIoB Kypca.
NnnrocrpupoBars  MaTeMaTHYECKHE  TMOHATUS U
yrBepxkaeHus npumepamu. Uenoab3oBaTh MpuMepsl U
KOHTPIIPUMEPHI B ApI'yMEHTaLMH.

KoncrpyupoBarh maTemMaTH4ECKHE NPENIOKEHUS C
IOMOIIBIO JIOTHYECKUX CBA30K ecau mo 6 moM U
MOJILKO 8 MOM Cyyae, U, uiu.

IF'EOMETPUA
7—9 kyaccel (2 yaca B He/leJIi0)

1. Ilpsimbie u

YIJIbI

Touka, mnpsamas, MWIOCKOCTb. OTpe30K, ayd. YTOI.
IIpssMo¥t yroim, OCTpBIA M TYIOW YIVIBI, Pa3BEPHYTBIN
yrojl. BepTukanbHble U CMEXHBbIE YIUIbl. buccekrpuca
yriaa 1 ee cBoiicTBo. CBOMCTBA YIJIOB € MapajlieIbHBIMU
U TEpHEHAUKYISPHBIMU CTOpOHamMH. B3ammuoe pac-
II0JIO)KEHNE TPSAMBIX Ha IUIOCKOCTH: IApAJIIENIBbHBIE U
nepecekaomuecss npsMele. llepnenaukynspHsle npsi-

®opMyJIMpPOBATH onpeoeneHus u
WTIOCTPUPOBATh NOHAMUA Ompe3Ka, ayua;
yena, npsamMo2o, OCmpo20, MYno2o U pas-
8EpHYMO20 Y208,  GEPMUKANbHLIX U
CMEJICHBIX Y2108, ODUCCEKMPUCHL VeTa.

@opMyaIUpPOBATh oOnpedenenus Napanienb-
HbIX NpAMbBIX; V2108, 00pA308aHHLIX NpU
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Mble. TeopeMbl O MapaiieNbHOCTH U MEPIEeHIUKYISP-
HOCTH TpsMbIX. [leprneHauKysasip U HaKJIOHHAS K Mps-
Moi. CepeIMHHBIN NEPIIEHIUKYIISIP K OTPE3KY.
I'eomeTprueckoe MecTo Touek. MeTolx TreoMeTpu-
YecKuX MecT Touek. CBolcTBa OMCCEKTPHUCHI YIiia U ce-
PEIUHHOTO NEPIEHANKYJIIAPA K OTPE3KY

nepeceueHuyu 08YX NAPANLIENbHLIX NPAMbIX
cekywjel,  NEpNneHOUKYIAPHLIX  NPAMbIX,
NEPNeHOUKYIApa U HAKIOHHOU K NPAMOUL;
CepeoOUHHO20 NePneHOUKYIaApa K Ompe3Ky;
pacno3HaBaTh u HM300paxkaThb ux Ha
yepmestcax u PUCyHKax.

OOBSICHATD, uMO makoe 2eoMempuyecKoe
Mecmo — mouexk, TPUBOAMTb  HNpUMeEPb
2e0MEMPUYECKUX MeCI MOYeK.
@opMyaIUPOBATL AKCUOMY NAPALLETbHBIX
NPSAMBIX.

@opMyJIMPOBATH U TOKA3BIBATH Meopembl,
sblpadicaouue C8OUCMBEA BEPMUKANbHLIX U
CMEJCHBIX Y2llo8, C80UCM8a U NPUSHAKU
NapanieibHblX NPsSMbIX, 0 eOUHCMEEHHOCMU
NepneHoOuKyiApa K  NpsaMou,  Ceoucmee
NEePNeHOUKyIApa U HAKIOHHOU, CBOUCMBAX
OUCcekmpucol yena u cepeOuHHo20 nepneHou-
KYIAPA K OMpe3Ky.

Pemarb 3a0auu na nocmpoenue, Ookaza-
MeNbCmMB0 U bluucieHus. BbIoeasTh ¢
YCI08UU  3a0ayu  YClo8ue U  3aKatOYeHue.
Onupasce na ycnosue 3adauu, MPOBOAUTH
Heobxooumvle JdokazamenbHbvle
paccyscoenus.

ConocTaB/IATh NOTYYEHHBIL pe3yibmam ¢
YCrosuem 3a0aiu

2. TpeyroibHUKHU

Tpeyronbauku. IIpsAMoyronapHble, OCTPOYrOJBHBIE H
TYNOYTOJIbHbIE  TPEYrojbHUKHU. BpicoTa, Menuana,
OuccekTpuca, CpeloHsAs  JMHMS  TPEYrOJbHUKA.
PaBHOOeipeHHBIE U PABHOCTOPOHHUE TPEYTOJbHUKHY;
CBOWCTBA U MPU3HAKHU PABHOOEIPEHHOTO TPEYTOJIbHUKA.
[Ipu3Haku paBeHCTBa TPEyroJbHHUKOB. IIpu3Haku pa-
BEHCTBA MIPSMOYTOJIbHBIX TPEYTroJIbHUKOB. HepaBeHCcTBO
TpeyroibHuKka. COOTHOIIEHHSI MEXIy CTOPOHAMH U
yriamu TpeyroipHuka. CymMMma yIJoB TpEYroJbHUKA.
Buemnue yriel TpeyrojbHUKa, TEOpeMa O BHEIIHEM
yrie TpeyroinbHuKa. Teopema @aneca. Ilogobue
TPEYroJabHUKOB; Kodhduuuent mnonodus. Ilpusnaku
000U TPEYTOJIbHUKOB.

Teopema Ilugaropa. Cunyc, KOCUHYC, TaHT'€HC, KO-
TAHI'€HC OCTPOro yrjia MpsIMOYTOJIBHOIO TPEYTOJIbHHUKA
n yrioB oT 0 mo 180°; mpuBeneHHe K OCTPOMY YIITy.
Pemenue npsAMoyroiabHbIX TPEYrOJbHUKOB.

OcHoBHOE TPUTOHOMETPHUECKOE TOXJIECTBO.
@opMysbl, CBS3BIBAIOLIME CUHYC, KOCHHYC, TaHIEHC,
KOTaHT'€HC OJHOrO MW TOro ke yrua. Pemenue
TPEYrOJIbHUKOB: TEOpEMa KOCHHYCOB M Teopema
CHUHYCOB.
3ameuaTeNbHbIE TOYKH TPEYTrOJIbHMKA: TOYKH Iepece-
YEHHUs CEPEIMHHBIX NEPIEHIUKYISIPOB, OMCCEKTPHC, Me-

®opMyJIMPOBaTh  ONPENEICHUS  MPAMO-
YTOJILHOTO, OCTPOYTOJIBHOTO, TYHOYTOJIBHO-
ro, pPaBHOOEIPEHHOrO, PABHOCTOPOHHETO
TPEYroJIbMHUKOB; BBICOTBHI, MCIHAHBI, oucc-
€KTPHUCHI, CPENHEH JIMHUU TPEYroJIbHUKA,
pacnosHaBaTb M H300paxkaTh UX Ha
yepTexax U pUCyHKax.

®opMyJIMpOBaTh  OMNpEJAEICHUE  PAaBHBIX
TPEYTOJIbHUKOB. ®opMyIHpOBaTH U
AOKa3bIBaTh TEOPEMbl O MpHU3HAKax pa-
BEHCTBA TPEYTOJIbHUKOB.

OO0bsICHATH 51 WIIOCTPUPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.

®opMyJIMpPOBATH u AOKa3bIBATH
TEOpEMBl O CBOWCTBAaX WU  IPHU3HAKAX
paBHOOEPEHHOTO TPEYroJbHHKA,

COOTHOILIEHUSX MEXAY CTOPOHAMHU U yIJIaMH
TPEeyroibHUKA, CyMME YIJIOB TPEYrOJbHHKA,
BHEIIHEM YTJI€ TPEYTrOJIbHUKA, O CPEAHEN JIN-
HUU TPEYTOJIbHUKA.

@opMyIHpPOBATH OIpeNeeHne MOA00HBIX
TPEYTOJIbHUKOB.

®opMyJIMPOBATh U J0KA3bIBATh TEOPEMBI O
IPU3HAKAX noao0us TPEYTrOJIbHUKOB,

43



JIMaH, BBICOT WJIM HX NTPOoAoKeHU. [OKpYyKHOCTH
Ditnepa. |

teopemy dDareca.

®opMyJIMpPOBaTH olpezeNeHus u
WITIOCTPUPOBATH MTOHATHUSA CUHYCa,
KOCHHYyCa, TaHI€HCAa M KOTaHI'€HCAa OCTPOro
yria IPSIMOYT'OJIBHOTO TPEYroJIbHUKA.
BriBoguTh (bopmybl, BbIpaXKaroliue
byHKIIUN yriaa MPSIMOYTOJIBHOTO
TPEYroJIbHUKAa  4Y€pe3  €ro  CTOPOHBIL.
@®opmMyJMPOBaTh U [I0KA3BIBATH TEOPEMY
[Mudaropa.

@®opmMyJMpPOBaTh  OIPEACIICHUsS  CHUHYCA,
KOCHHYCa, TaHI'€HCa, KOTaHI'eHca yrios ot 0
o 180°.

BoiBoguTh (bopmybl, BbIpaXkaroliue
¢bynkuu yrios ot 0 go 180° yepe3 GpyHkuMH
ocTpplx  ymiioB.  @dopmyaupoBartb U
Pa3bICHATH OCHOBHOE TPUTOHOMETPUYECKOE
ToxkaecTBo. [lo 3HayeHWsAM OXHOM TpU-
TOHOMETPUYECKOMN GbyHKIIIN yria
BBIYUCJIATH 3HAYEHUS JIPYTUX
TPUTOHOMETPHUUECKUX (YHKIMI ATOrO yria.
®opMyJIMpOBaTh U AOKa3bIBATH TEOPEMBI
CHUHYCOB M KOCIHYCOB.

®opMyJIMPOBATh U J0KA3bIBATh TEOPEMBI O
TOUYKAX NIEpPECEUCHUS CEPEIUHHBIX
MEpNEeHIUKYJIApOB, OHUCCEKTPUC, MEIuaH,
BBICOT WJIM UX MPOJIOJDKEHUH.

HccaenoBarb CBOWCTBA TpEYroJbHUKA C
IIOMOIIBI0 KOMIIBIOTEPHBIX IPOTPAMM.
Pematn 3aJa4un Ha MIOCTPOEHHUE,
JI0Ka3aTeNIbCTBO M BBIYMCICHUS. BpliensarTs B
YCIIOBUU 3aJ]a4i YCIIOBUE U 3aKIIOUYECHHUE.
MopenaupoBarb  yciIoBHE  3aJadud  C
MTOMOLIBIO YepTeXka WIN PUCYHKA, IPOBOJUTH
JOTIOJIHUTENIbHBIE  TIOCTPOEHHA B XOJI€
pemenusa. Onupasch Ha JaHHBIE YCIIOBUS

3a/1a4y, IIPOBOJUTH HE00XO0/IUMBIe
pacCyXIcHHUS.
HNurepnperuposars IIOJTyYEHHBIN

PE3YIBTAT U COMNOCTABJIATHL €0 C YCIOBUEM
3agaqun

3. YerbipexyroJb

HUKH

Uersipexyronbauk. [lapamnenorpamm, Teopembl O
CBOMCTBAaxX CTOPOH, YIJIOB WU JHWAroHajeil Mapasuiesnno-
rpamMma M ero npu3HaKH.

[IpssMOyTONIPHUK, TEOpeMa O pPaBEHCTBE IHWAarOHAJICH
MPSIMOYTOJIbHUKA.

Pom0, Teopema o CBOWMCTBE TUAarOHAIICH.

Ksanpar.

Tpanemusi, cpenHsisi TUHUS Tpareuu; paBHOOSAPEHHAS
Tpaneuus

®opMyJIMPOBATh ONPEACICHUS MapalIeNo-
rpaMMma, IpsMOYTOJIbHUKA, KBajapaTa, poMoa,
Tpamnenuy, paBHOOEIPEHHOW U MPSIMOYTOJIb-
HOM Tpaleuuy, CPEeIHEW JMHUU TpaIClny;
pacnosHaBaTb M H300paxkaTh UX Ha
4yepTexkax U pUCYHKax.

®opMyJIMPOBaTh U JOKA3bIBATH TEOPEMBI
O CBOMCTBax M NMPU3HAKAX Napaijiesiorpamma,
MIPSIMOYTOJIbHUKA, KBajipara, pomba,
TPANCLUN.
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HccaenoBarh CBOMCTBA YETHIPEXYTOJIHBHUKOB
C IIOMOIIIBIO KOMIIBIOTEPHBIX IIPOTPAMM.

Pematb 3a/aun Ha MIOCTPOCHHUE,
JI0Ka3aTeJIbCTBO u BBIYUCIICHUSI.
MopaenupoBaTtb,  ycloBHE  3a7auyd  C
MIOMOIIIBIO yepTexka W pHUCYHKa,

NMPOBOUTH JIOTIOJHUTEIbHBIC TTOCTPOCHUS B
XoJle pemieHus. BbIaeasiTb Ha dYepTexe
KOH(UTYpaIuu, Heo0XO0InuMBIE IUIA
MPOBEJICHUS  OOOCHOBAaHWM  JIOTHYECKHX
[IaroB peIICHUS. HuTepnperupoBath
MOJIYYCHHBIH Pe3ylbTaT U COMOCTABIISTH €TI0
C YCIIOBHEM 3aJ1auu

4. MHOroyroJibHUK1

MHoroyronpHUK. Belykiible MHOroyrosibHuku. IlIpa-
BUJIbHBIE MHOTOYTOJBHUKH. Teopema O CyMMe YIJIOB
BBIIYKJIOTO MHOIOYrOJIbHMKa. Teopema o0 cymMme
BHEIIIHUX YIJIOB BBITYKJIOTO MHOI'OYTI'OJIbHHAKA

PacnoznaBartsp MHOT'OYTI'OJIbHUKH,
(¢hopmyampoBarh OIpezciIeHue u
NPUBOAUTH IIPUMEPBI MHOTOYT OJIbHUKOB.
DopMyJMPOBATh U A0KA3BIBATH TEOPEMY O
CYMME YTJIOB BBIITYKJIOIO MHOTOYTI'OJIbHUKA.
HccaenoBarh CBOMCTBA MHOTOYI'OJIBHUKOB C
IIOMOIIBI0 KOMIIBIOTEPHBIX IIPOTPAMM.
Pemars 3agauM  HaA [I0Ka3aTenbCTBO U
BbIUMCICHUSA.  MoaeJupoBaTrb  YCIOBHE
3a1a4d C TOMOINBIO YEPTEKa MU PHUCYHKA,
NPOBOJAUTH JIONOJIHUTEIILHBIE IIOCTPOCHUS B
XOJI€ pEUICHHUS.

HNHuTepnperupoBaTrs IOJNYYECHHBIH pe3yib-
TaT ¥ CONMOCTABJATH €r0 C YCIOBHEM 33Ja4H

5. OKpYXKHOCTb H KPYT

OxkpyxHocTh U Kpyr. Llentp, panuyc, auametp. [yra,
xopaa. Cekrtop, cermeHT. LleHTpanbHBIN, BHUCAHHBIM
yroia, BeIWYMHA  BIUCAHHOTO ymia. BsaumHoe
pacmoJIOKEHUE  IPSIMOM M OKPYXKHOCTH,  JBYX
oKpyHocTel. KacarenpHas U ceKymas K OKpY>KHOCTH,
UX CBOMCTBA.

Brnucannbele m onncaHHbIE MHOTOYIOJBHHUKH. OKpyX-
HOCTb, BIIUCAHHAsI B TPEYT'OJbHUK, U OKPY’KHOCTb, OIH-

caHHas OKOJIO  TPEYrOJbHHKA. Teopemsl 0
CYLIECTBOBaHHUH OKPY’>KHOCTH, BIIMCAHHOU B
TPEYrOJAbHUK, M OKPYKHOCTH, OIHMCAHHOM OKOJIO

TPEYroJIbHUKA. BIIMCaHHbIE U ONUCAHHBIE OKPYKHOCTH
IPaBWJIBHOTO  MHOTOYroJibHHKa.  [BrucanHele
OINMCAHHBIE YETHIPEXYTOJILHUKH. |

@opMyIbl A1 BBIYUCICHHS] CTOPOHBI NMPAaBUIIBHOTO
MHOI'OYTOJIbHUKA; PaJnyca OKPYKHOCTH, BIIMCAHHOU B
IIPaBUJIBHBI MHOTOYIOJIBHHK; paJnyca OKpPYKHOCTH,
OIMCaHHOM OKOJIO IIPaBUJIBHOIO MHOI'OYTI'OJIbHUKA

@®opMyJaIMPOBATH ONPEICICHUS TOHATHIA,
CBSI3aHHBIX C OKPY)KHOCTBIO, IEHTPAJIbHOTO U
BIIMCAaHHOT'O YIJIOB, CEKYIIEH M KacaTeIbHON
K OKPY)KHOCTH, YIJIOB, CBSI3aHHBIX C OKPYX-
HOCTBIO.

®opMyJIMPOBATH U J0KA3bIBATh TEOPEMBI O
BIIMCAHHBIX yrjax, yrjiax, CBsA3aHHBIX C
OKPY>KHOCTBIO.

HN300paxarh, pacno3HaBaTh U ONMUCHIBATH
B3aMMHOE  pAacIOJIOKEHHUE  MNpsAMOM U
OKPYKHOCTH.

H3o6paxars u ¢popmyuposarhb
OMpE€ACICHNUA BIIMCAHHBIX W  OIHMCAaHHBIX
MHOT'OYT'OJIbHUKOB u TPEYrOJIbHUKOB;
OKPY>KHOCTH, BIIMCAHHOU B TPEYIroOJIbHUK, U
OKPY>KHOCTH, ONHUCAaHHOU OKOJIO
TPEyroibHHKA.

®opMyJIMPOBATh U J0KA3bIBATh TEOPEMBI O
BIUMCAHHOM UM ONHCAaHHOW OKPYKHOCTSX
TPCYroJIbHUKAa U MHOT'OYT'OJIbHUKA.
HccaenoBatb CBOWCTBA  KOH(UTYpaIUi,
CBSI3aHHBIX C OKPYKHOCTBIO, C IIOMOILBIO
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KOMITBIOTEPHBIX MPOTPaMM.

Pemarnb 3aJa4u Ha IIOCTPOCHUC,
J0Ka3aTCJIbCTBO u BBIYMCJICHUA.
MOI[GJ'II/IPOB&TB YCJIOBHUC 3aga4u C
IIOMOIIBIO qcpTexKa U1 PHUCYHKA,

NPOBOJUTH JIOTIOJTHUTEIHHBIC TIOCTPOCHUS B
X0Jle pelieHus. BbIIeJsiTh Ha YepTeKe
KOH(UTYyparmm, HEOOXOIUMBIE IUIS
MPOBEJICHUSI ~ OOOCHOBaHWHM  JIOTHYECKHX
maroB  pemieHus.  MHTepnpeTHpPOBATH
MOJIYYCHHBIH PE3yJIbTAaT U COMOCTABISATH €rO
C YCJIOBHEM 3aJ]a4H

6. 'eomeTpuyeckue npeodpazoBanmsi

[lonsatue o pasenctBe ¢uryp. [loHsTne nBUKECHUS:
OoceBas M LEHTpajbHas CHMMETPHUH, IapaljieiIbHbIN
nepeHoc, 1noBopoT. [loHstTne o mnomobum ¢uryp u
TOMOTETHH

OO0BSICHATH, U WUIIOCTPHUPOBATH TOHATHS

paBeHctBa ¢uryp, mnonodbus. CrTpouTh
paBHbIE W CUMMETpPUYHBIE  (DUTYDBHI,
BBINOJIHATH TApajuIeTIbHBIA  MEpeHOC W
MOBOPOT.

HccaenoBaTh  cBOMCTBA  JIBWKECHUH €
TTOMOIIbIO KOMITBIOTEPHBIX MPOTPAMM.
BoinoaHsaTs MIPOEKTHI 1o TeMaM
F€OMETPUYECKHUX npeoOpa3oBaHuit Ha
TJIOCKOCTH

7. IlocTpoeHnus ¢ NOMOMIBIO I

UPKYJISA M JTHHEeHKH

[locTpoeHns ¢ TIOMOIIBIO IUPKYJIss W JMHEHKH.
OCHOBHBIC 3a7laud Ha TOCTPOCHHE: JEJIEHHEe OTpe3Ka
MOMNoJiaM; IOCTPOCHHE yIJla, PAaBHOTO JaHHOMY;
MOCTPOEHHWE TPEYroJbHUKA IO TPEeM CTOpPOHAM;
MOCTPOEHUE TEPHNEHIUKYISIpa K MPSMOM; MOCTPOEHHE
OMCCEKTPHUCHI yTia; JeJieHWe OTpe3ka Ha N paBHBIX
qacTeu.

PemaTp 3a1a4v Ha IOCTPOCHHUE C MOMOIIBIO
LUAPKYJIS U JIMHEVKN.

Haxoaurh yclOBHsS CYLIECTBOBaHUS pelle-
HUS, BBIIOJIHATH IIOCTPOEHUE TOYEK, HE00XO0-
JUMBIX JJIsl IOCTPOEHUSI HCKOMOM (DUTYPBI.
Joka3piBaTh, 4YTO TIOCTpOEHHas (urypa
YIOBJIETBOPSIET YCIIOBUSM 3a1a4u
(onpeaeasiTb 4YHUCIO pEUICHUN 3a7a4d IIPU
KaX/10M BO3MO>KHOM BbIOOpE IaHHBIX )

8. U3mepenne reomerpuy

C€CKHUX BCJIUYHH

Hnmuua otpeska. [lnmmHa nomanoi. Ilepumerp MHoOro-
yroiabHuka.PaccTossHue OT TOYKM JO0  OPSMOI.
Paccrosiane Mexy mapaniebHBIMA MPSMBIMH.

JnuHa OKpy>KHOCTH, YUCIIO T; JJIMHA TYTU OKPY>KHOCTH.
['pagycHas mepa yria, COOTBETCTBHE MEXIY BETHUNHON
LHEHTPAJIBHOTO yria W JJIUHOM Jyrd OKPYKHOCTH.
[Pannannast mepa yria. |

[Tousarue MJI0ILAU MJIOCKUX buryp.
PaBHOCOCTaBNEHHBIE M paBHOBENUKHE  (UTYDBHIL.
[Tnomane npsmoyroneHuka. [lnomaau napamienorpam-
Ma, TPEYrojlbHUKA U Tpamneuuu (OCHOBHBIE (OpPMYIIBI).
@opMmynbl, BBIpAXKAIOUIUME IUIOMIAAb TPEYTrOJIbHHUKA
yepe3 JB€ CTOPOHbI M Yrojdl MEXJy HHUMH, Yepe3
NEPUMETP U Paguyc BIUCAHHOW OKPYKHOCTH; Gopmyia
I'epoHa.

[Imomaaes MHoOroyronpHuka. IDiomane kpyra u
wiomans cekropa. COOTHOIIEHHE MEXIY IJIOIMAIIMU

OO0BACHAT, U MJIIOCTPUPOBATH TOHATHE
IIepuMeTpa MHOIOYT'OJIbHUKA.
@®opMyJIMPOBATh OIPEACIICHUS] PACCTOSHUS
MEXIy TOYKAMH, OT TOYKH JO IPsSMOH,
MEXy MMapauIeIbHBIMU IPSIMBIMH.
®opmyaupoBaTh U O0BSACHATH CBOWCTBA
JUIVHBI, TPalyCHOW MEpBbI YIJIa, IIJIOMIAIH.
D®opMyJMPOBAThL  COOTBETCTBUE  MEXKIY
BEJIMYMHON LEHTPAIBHOTO yIrjia W JUIMHON
YT OKPY>KHOCTH.

OO0BsICHAT, ¥ WLIIOCTPHPOBATH TOHATHS
PaBHOBEJIMKHUX U PaBHOCOCTABJICHHBIX QUTYP.
BeiBoauts (GopMynsl IuIOmAAEH HpPAMO-
YTOJIbHMKA, MapajuleJorpamMma, TPeyroJIbHH-
Ka WU Tpameuuu, a Takxe (GopMmyiy, BbIpa-
JKAIOUIYIO IJIOLIaNb TPEYrOJbHUKA Yepes3 JBe
CTOPOHBI U YrOJI MEXAY HUMH, [UIMHY OKPYXK-
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Moa00HBIX (puryp

HOCTH, TUIOUIa/Ib KpyTa.

Haxogutp  miomans  MHOIOYTrOJIbHHMKA
pa3zbueHuem Ha TPEYrOJIbHUKU u
YEThIPEXYTOJIbHUKH.

O0BSACHAT, U MJUIIOCTPUPOBATH OTHOIIIE-
HUE TUIONIA el MOJOOHBIX QUTYP.

PemaTp 3a7auu Ha BBIUKCICHUE JIMHEWHBIX
BEJIMYHH, IPayCHON MEPHI yIiia U IUIoIaaei
TPEYrOJIbHUKOB,  YETBIPEXYIOJbHUKOB U
MHOT'OYI'OJIbHUKOB, JUIMHBI OKpPYKHOCTH U
miomaan Kpyra. Onupascb Ha JaHHbIE
yCIOBUSL 3aJaud, HAXOAUTH BO3MOXHOCTHU
MIPUMEHEHUS HEO0OXOTUMBIX dbopmy,
peoOpa3oBEIBATH (OPMYIIBL.

Hcnoab3oBatb Gopmysbl A 000CHOBaHUS
JI0Ka3aTeNIbHBIX PACCYKJIEHUN B XOJ€ pellie-
HUSL.

HNHuTepnperupoBaTh NOJYYECHHBIH peE3yib-
TaT U CONMOCTABJISITH €r0 C YCIOBUEM 3a/1auu

9. Koopaunarsl

JexapToBbl KOOpAMHATBI HA IIJIOCKOCTH. YPaBHEHHE
npsamoil. Koopamuartel cepenunbl orpe3ka. dopmyia
pacCTOsHUSA MEXIY JABYMS TOYKaMHU IUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH

OO0BACHAT, U M/LIIOCTPUPOBATH IOHSITHE
JIEKapTOBOM CUCTEMbI KOOPJMHAT.

BpiBoIMTh, ¥ HCHOJB30BaTH  (HOPMYIIBI
KOOPJAMHAT CEPEeIUHBI OTpe3Ka, PACCTOSHUS

MEXAy  ABYyMA  TOYKaMH  IUIOCKOCTH,
YpaBHEHUs NPSMON U OKPYKHOCTH.
BeinoaHsaTs IIPOEKTHI o TeMaM

HCIIOJIb30BAHHA KOOPAWHATHOIO METOJa IMPU

peuieHuy  3aJad  HAa  BBIUMCIEHUA U
JI0Ka3aTeNbCTBA
10. BexkTopsl
Bekrop. nuna (Momynb) BekTopa. PaBeHCTBO BekTO- | @OpMYJIMPOBATH onpeaeIeHus u

poB. Kommneapnsle BekTOpbl. KoopauHatsl BekTOpa.
YMHOXKEHHE BEKTOpa Ha YHUCIO, CyMMa BEKTOPOB,
pa3joXKEeHUEe BEKTOpa IO JIBYM HEKOJUIMHEApHbBIM
BEKTOpaM. YTol Mexay Bekropamu. CkanspHoe
IIPOU3BENIEHUE BEKTOPOB

WUTIOCTPUPOBATh TMOHSATHS BEKTOpPA, JIUHBI
(Moynsl) BEKTOpa, KOJJIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BbIuucasiTe JUIMHY ¥ KOOPAMHATHI BEKTOPA.
HaxoauThb yron Mexy BEKTOpaMH.
BbInoHATH Onepanuu Hajl BEKTOPaMHU.
BbinoaHaTh MIPOEKTHI o TeMam
WCTIOJB30BaHUSI BEKTOPHOTO METONa TpH
pelieHNH 3aJad Ha BBIYMCIEHUS M J0Ka3a-
TEJIHCTBA

11. DjaeMeHTBI JOTUKHA

Omnpenenenne. AKCMOMBI U TeopeMbl. Jloka3aTesnbCTBO.
JlokazarenbcTBO OT mpoTuBHOro. Teopema, oOpaTHas
naHHou. [Ipumep n koHTpIpUMED.

BocnpousBoauts GopMynupoBKH  Ompese-
JIEHUH; KOHCTPYMPOBAaTh HECIIOKHBIE OIIpEsIe-
JIEHUS CaMOCTOsITeNIbHO. Bocnpou3BoauTh
(GOpMYIHPOBKH M JIOKA3aTEIbCTBA H3YyYEH-
HBIX TEOPEM, MPOBOJUTH HECIOKHbBIE JOKA3a-
TENbCTBA CAMOCTOATEIBHO, CChIIATHCS B XO/I€
000OCHOBaHUU Ha OIpeeNeHusl, TEOPEMBI,
aAKCHOMBI

47



48



49



