MarteMaTHuka

l. ITosicHUTENBLHAA 3aNIHCKA

PaGouass mporpamma yudeGHOro mpenMera «MaTemaTtukay Ha ypOBHE OCHOBHOI'O OOIIETO

00pa30BaHMUsl COCTaBJIEHA B COOTBETCTBUM C TPEOOBAaHUSAMH, YTBEPKAEHHbIMU DenepanbHbIM

rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOTO 00I1Iero 00pa3oBaHusl.
Pabouas mporpamma yweOHoro mpenmera «MaremaTukay Juig ydamuxcs 5-9  kiaccos
pa3paboTaHa Ha OCHOBAaHUU CIEAYIOLIMX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB U MaTEpUaJOB:

denepanpHOro 3akoHa "OO6 obpa3oBanuu B Poccuiickoit ®enepanun" ot 29.12.2013 Ne
273-@3 (1.6 c1.28);

(benepanbHOro rocyJapCTBEHHOTO 00pa30oBaTEeNIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpaszoBanus (mpuka3 MunHHcTepcTBa npoceemnieHust Poccuiickoit @enepamuu Ne287 ot
31.05.2021);

NpPUMEPHOH paboueil mporpaMMbl O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanms g 5-9 KkiaccoB o0mieoOpa3oBaTelbHBIX OpraHu3anuii  (0mo00peHa
pemenreM  QenepanbHOTO  y4eOHO-METOAMYECKOTO  OOBEAMHEHUS 10  00memMy
obOpazoBanwuio potokoia 3/21 ot 27.09.2021r.);

HeJII/I O6y‘1€HI/I${ MAaTCMAaTHUKU:

dbopMHpOBaHHE IIEHTPAJIBHBIX  MATEeMAaTHYECKUX TOHATHN  (YUCIO, BEJIWYHHA,
reoMeTpuueckas (Qurypa, mnepeMeHHas, BEPOSTHOCTb, (YHKIHS), O0OECIeYynBaAIOIINX
MIPEEMCTBEHHOCTD U TMEPCIIEKTUBHOCTh MAaTEMaTHUECKOTO 00pa30BaHuUs 00YJAIOIIUXCS;
MOJIBeJICHUE 00YYaOIIMXCS Ha IOCTYITHOM JJII HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMaTHUKd M OKPYKaIOIIEro MUpa, MOHMMAaHME MaTeMaTHKW KaK YacTH oOIen
KYJIbTYpbI 4EJIOBEYECTBA;

pa3sBUTHE MHTEIUICKTYAIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  oOyuarommxcs,
[I03HABATEJIbHOW AKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHHUM, KPUTUYHOCTU MBILIJICHUS,
MHTEpeca K U3yYEHUIO MATEMaTHUKH;

dopmupoBaHne  (QYHKIMOHAIBHOM  MaTeMaTHYeCKOM  IpaMOTHOCTH:  YMEHHUs
pacro3HaBaTh MPOSBJICHUS MaTeMaTHYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKM3HEHHBIX CUTYallUSIX WU TPH U3YYEHUU JPYTUX Y4eOHBIX IpPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (opMylupoBaTh HX Ha s3bIKE
MareMaTHKd M  CO3JaBaTh MaTEMaTUYECKHE MOJENIH, IPUMEHATh OCBOCHHBIN
MaTeMaTUYeCKUN ammapar Uil pelleHus IPAKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH ITOJYYEHHBIE PE3YJIbTaThI.

copmMHpoBaTh y 00yuarommxcs GyHKIHOHAIBHYO TPAMOTHOCTb, BKJIFOYAIOIIYIO B ce0sl
B KauyeCTBE HEOTHEMIIEMOM COCTABIIAIONICH YMEHHE BOCIPUHMMAThb U KPUTHUYECKHU
aHAJIM3UPOBaTh MH(OpPMALINIO, MPEICTAaBICHHYIO B pAa3JIMYHBIX (Qopmax, MOHHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTUX pealbHBIX IPOLECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH
MIPOCTENIINE BEPOSATHOCTHBIE PACUETBHI.

I/IBYHCHI/IC MaTE€MaTUKH HAIIPABJICHO Ha peaJin3alyio CICAYIOIIHNX 3aaay:

CHCTEMaTHYECKOe PA3BHUTHE MOHSTHS YWCIA, BHIPAOOTKAa YMEHHUN BBITIOJHSITH YCTHO M
MACbMEHHO apu(dMeTHdecKue ACHCTBUSA HaJ YWUCIaMH, TEPEBOAUTH IPAKTUUYECKHE
3a/1a4d Ha SA3BIK MATEMATHKH;
OBJIQJICHHE CHCTEMOM MaTeMaTHYECKUX 3HAHMM ¥ YMEHHH, HEOOXOIUMBIX IS
NPUMEHEHUS B MPAKTUYECKON JEATEIBbHOCTH, HW3YYEHHUS CMEXHBIX JUCHUILIUH,
MIPOJIOJDKEHHS] 00pa30BaHNs,



® UHTE/UIEKTyaJbHOE pa3BUTHE, (OPMUPOBAHME KA4yeCTB JIMYHOCTH, HEOOXOIUMBIX
YCJIOBCKY JIdA HOJIHOI.[CHHOI71 JKU3HU B COBPCMCHHOM OGIJ.IGCTBC, CBOMCTBEHHBIX
MaTeMaTHYeCKOM  JEeSATETbHOCTH: SICHOCTU W TOYHOCTU MBICIHM, KPUTHUYHOCTH
MBINUJICHUSA, UWHTYULUHU, JIOTHYCCKOI0 MBIIIJICHUSA, 3JICMCHTOB aHFOPHTMHHGCKOﬁ
KYJIbTYpbl, IPOCTPAHCTBEHHBIX [PEICTaBIECHUI, CIOCOOHOCTH K IPEOJIOJCHHIO
TPYIHOCTEH;

e (opMupoBaHME NpeACTaBICHUI 00 HIESIX U METOJaX MAaTeMaTUKH KaK YHHUBEpPCAJIbHOTO
A3bIKA HAYKU M TEXHUKHU, CPEJICTBA MO/IEIMPOBAHNUS SIBICHUH U IIPOLIECCOB;
BOCIIMTAHUC KYJIbTYPbl JIMYHOCTH, OTHOLICHUA K MATCMATHUKE KaK K YaCTu
00111e4eI0BeYECKON KYIbTYpPbI, UIparoliell 0coOyro poJib B OOIIECTBEHHOM Pa3BUTUHU

C yuérom nporpammsl BocnuTanuss MAQOY COII Ne§, B mporpamme oTpaxaercs
peanu3anys BOCIUTATENBHOIO MOTEHIMANA YpOKa MaTeMaTHKH, KOTOPBIM IpearoJaraet
UCTIOJIb30BaHUE PA3INYHBIX BUOB M (JOPM NIESTEITLHOCTH, OPUEHTUPOBAHHON Ha IIEJICBbIE
NPUOPUTETHI, CBA3aHHBIE C BO3PACTHBIMUA 0COOEHHOCTSIMH 00YUYaIOIINXCS:

v/ TpHBJICYCHUE BHUMAaHHs OOYYAIOIIMXCS K IIEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3alMi0 UX pPabOThl C IOJIy4aeMOM Ha YpPOKE COLMAIbHO 3HAYUMOMN
uHpopMaLrell — HHUIIMUPOBaHUE €€ 0OCYKIEHHUs, BbICKa3bIBaHUS 00YYaIOIIUMHUCS CBOETO
MHEHHUS 110 e€ NMOBOJLYy, BBIpa0OTKA CBOETO K HEHl OTHOIIEHUS;

v/ JIEMOHCTpAIUIO OOYYaroIMMCS NPUMEPOB OTBETCTBEHHOIO, TIPAXKIAHCKOTO MOBEIECHMS,
IPOSIBJICHUS. YEJIOBEKONIIOOMS U J10OPOCEpACYHOCTH, uepe3 MOAOOp COOTBETCTBYIOILETO
MaTepuaia st paboThl Ha ypOKe, IPOOIEMHbBIX CUTYalUH JUIsl 00CYK/IeHUs B KJIacCe;

v\ NIpUMEHEHHWEe Ha ypPOKE HWHTEPAKTHBHBIX  (OpM  paboTBl €  OOYYAIOU[MMHUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOIIMX IO3HABAaTEIbHYIO MOTHUBAIMIO OOydaroIIuxcs;
JMJIAaKTUYECKOT0 TeaTpa, I/ie NOJyYeHHbIE Ha YPOKE 3HAHHs OOBIIPHIBAIOTCS B T€ATPAJIbHBIX
IIOCTAaHOBKAX; AUCKYCCUH, KOTOpPbIE JAIOT O0YYaroIMMCs BO3MOXXHOCTb IIPHOOPECTH OMbBIT
BE/ICHUSl KOHCTPYKTUBHOIO JMajiora; rpymnroBoil pa®oThl wiu paboThl B Iapax, KOTOpbIE
y4yaT 00ydJarouuxcsi KOMaHAHOM paboTe U B3aMMOAECHCTBUIO C IPYTUMHU 00Y4atOLUMHUCS;

v MHULUHPOBAHUE U TOJICPKKA MCCIIEI0BATENBCKOM JEATEIBHOCTH 00YUYAIOMUXCS B pAMKax
peanu3ali UM UHAUBUAYAJIBHBIX U TPYNIIOBBIX MCCIIEN0BATEIbCKUX MPOEKTOB, YTO AACT
oOydaromuMcsi  BO3MOXXKHOCTb ~ NHPUOOPECTH  HABBIK  CaMOCTOSITEIBHOIO  PEIlEeHUs
TEOPETUYECKONH MpOoOJIEeMBbl, HAaBbIK T€HEpPUpPOBaHHUS U OQOPMIIEHMS] COOCTBEHHBIX HJEH,
HaBBIK YBAXHUTEIBHOIO OTHOIIEHUS K YYKUM HAEIM, OQOPMIEHHBIM B paboTax Ipyrux
uccieoBaresel, HaBblK MyOJIMYHOTO BBICTYIIJICHUS NIEpe]] ayIMTOPHEN, apryMEeHTHPOBAaHUH
OTCTauBaHUs CBOEH TOUKH 3PEHHUS.

Y4eOHBIM MJIaHOM Ha U3yueHue npeamera « Maremaruka» otBoauTcs 974 gaca.
IIporpamma peanusyercs:

- s Skitacca B o0beMe 175 9acoB B rofl, 5 4acoB B HEJNEIIO;

- n1s1 6 kitacca B 00beMe 175 yacoB B T0J1, 5 4aCOB B HEJETIO;

- mi1s 7-8 kiaccoB B 00beMe 210 yacoB B rof, 6 4acoB B HENETIO™ |

- m1a 9 xiracca B o0beMe 204 yacoB B Iroji, 6 4acOB B HENIEIIO.

*B 7-9 kmaccax Moayns «Anredpa» - B 00béMe 3 waca, monynb «I'eomeTpusin- B 00bEME 2
qaca, MOJIyJib « BeposTHOCTB U cTaTucTKa»- B 00bEéMe 1 yac.

1. Conep:xanue yueOHOT0 npeaMera
5 kaacc. Maremaruka
IloBTOpPEHME



Apugmemuxa. Harypanbabie uncia. CpaBHEHHUE HaTypaldbHBIX uncel. Hem3BeCTHBIM KOMIIOHEHT
apu(METHUECKOTO ACHCTBUS U HAX0XKICHHE ero 3HaueHHs. TeKCTOBbIe 3a7aul B 3—4 EHCTBHSL.
OCHOBHBIE €IMHUIIBI U3MEPEHMS BEIMYUH U COOTHOLIEHUS MEXY HUMH.

HatypaabHble ynciaa

Apugpmemura.Psan HatypanbHbix uucen. Lludpsl. [ecstuynas 3amuch HaTypaibHBIX YHCEIL.
OxpyrieHnue HaTypabHbIX yncesl.CpaBHEHUE HATYypaIbHBIX YHCEL.

Mamemamuxa 6 ucmopuueckom pazeumuu. Pumckas cucrema cuucienus. [losunnonneie
cucrembicuncienus. O6o3nauenue uudp B pesneii Pycu.

Teomempuueckue @ueypoi. Otpesok./lmuHa otpeska.llnockocts. Ilpsamas. Jlya. Illkana.
KoopaunatHslii siyd.

Koumponvnas paboma Nel no meme «Hamypanvhusie uuciay.

Ci0’keHNe U BbIYUTAHHE HATYPAJIbHBIX YK Ce

Apupmemura.CnoxxeHue U BbIYMTAHHUEHATYpalIbHBIX yuces. CBOMCTBa cioxeHus.UucinoBble u
OyKkBEeHHbIE BbIpaxkeHUsI. PopMyJibl. Y paBHEHHUE.

Teomempuueckue ¢ueypor.Yron. (O0o3HaueHue yriioB. Buael yrios.M3mepeHue yrios.
Mmuoroyronsauku. PaBubie ¢purypsl. Tpeyronsauk. Bunsr Tpeyronsaukos. [Ipsmoyroasauk.Och
CUMMETPUU (QUTYPBI.

Koumponvnasa paboma Ne2 no meme «Cnodcenue u bluumanue HamypaibHbiX YUCENy.
Koumponvnas paboma Ne3 no meme « Ypasnenue. Yenvi. MHo2oy2onbHuKuy.

YMHOXKeHHe U JeJieHHe HATYPAJIbHbIX YHCel

Apupmemura.YmHoxenue. CpoiictBaymHOXkeHUs. [lenenue c¢ ocratkom. CTemeHb 4uCla C
HaTypaJIbHbIM I10Ka3aTeJIeM.

T eomempuyecxue ¢ueypuvr Ilnomans. [Inomans npsMoyroJjibHUKa. [ [psMoyroyibHbIN
napayuienenunesn. [Tupamuga.O0bEM NpAMOYroJbHOTO Napaienenunea.

Mamemamuxa 6 ucmopuueckom paseumuu. CTapuHHBIE Mepbl JUIMHBI. BBeneHue merpa Kak
eauHuIbl 1nuHbl. Metpudeckas cucrema mep B Poccun, B EBpornie. KomOunaTopHbie 3a1auu.
Koumponvnas paboma Ne4 no meme « Ymnoowcenue u oenerue HamypaibHbIX YUCEN).
Koumponvnas paboma Ne5 no meme «Illnowaoo. Oo6wémp.

OO0bIKHOBEHHbIE IPOOH

Jpobu. OOpikHOBEeHHbIE ApoOu. IIpaBuibHbIE U HempaBWiIbHbIE JpoOu. CpaBHEHHE IpoOeil.
CnoxkxeHue ¥ BbIYMTAHUE JpoOEil ¢ OJWHAKOBBIMH 3HaMeHaTensMu. J[poOu u neneHue
HaTypaJIbHbIX yrcen.CMellaHHbIe Ynca.

Mamemamuxa 6 ucmopuyeckom pazeumuu. Victopus GopMupoBaHHS MaTEeMATHUECKUX
cuMBoOJI0B. JIpoOu B BaBunone, Erunre, Pume, na Pycu.

Konumponvnasa paboma Nebno meme « Odvixnogennwvie 0poouy

JecATHYHBIE IPOOH

Jpobu.[lecsatnunbie npodu. CpaBHEHUE AeCATUYHBIX ApobOel. OKpyrieHne JeCITHUHBIX Ipo0eil.

CrnosxeHue ¥ BBIYUTaHUE JECITUUHBIX ApoOe. [Ipukuaku pe3ynbTaToB BEIYUCIEHUH.
Mamemamuxa 6 ucmopuyeckom pazeumuu. OTKpbITHE AECATHYHBIX JpoOel.YMHOXEHue u
JienieHne JecATHUHBIX apoOeil. Cpennee apudmernueckoe. CpeqHee 3HAuUE€HUE BEJIWYMHBI.
IIpouentsl. HaxoxaeHue npoueHToB oT ynciia. HaxoxkaeHue yuciia 1o ero npoueHTaM.

Koumponvnas paboma Ne7 no meme «/{ecamuunvie opoou. Crodxcerue u 8bluumanuey
Konumponvnasa paboma Ne§ no meme « Ymnoorcenue u denenue oecaimuunvix opobeti IIpoyenmuol»
Koumponvnas paboma Ne9 no meme «Cpeonee apugpmemuuecroe. llpoyenmuol».

IloBTOpPEHME

Apugpmemuxa.OCHOBHBIE €AUHUIIBI HM3MEPEHUS BEIWYMH W COOTHOIIEHUS MEXIy HHUMHU.
HewusBecTHbIIT KOMITOHEHT apu(METHIECKOTO IEHCTBUS U HaXOXKACHHUE €ro 3HaYeHus. J[eicTBus
C MHOTO3HAUHBIMH YUCIaMU. UTeHUE, 3aMKch U CpaBHEHHE BeTWMYMH. TexcToBble 3a1aun B 3—4
neiictBus. UucnoBble W OykBeHHbIE BbIpakeHUs. CrterneHb. ApudMeTHUEeCKHe IEHCTBUS C
OOBIKHOBEHHBIMU JIpOOSIMH W CMEIIaHHBIMU 4YuclaMu. Jlecatuunsie npoOu. CpaBHeHUE U
OKpYyTJICHHE  JCCATHYHBIX  JapoOed.  Apudmernueckue  JCUCTBUS C  JIECATHYHBIMU
npobsimu.IIponieHTs!I.



T'eomempuyeckue @ueypvl. BelauclieHne TmepuMeTpa TpPEyrojlbHUKA, NPSIMOYroJbHUKA U
KBaJpara, IUIONIAM NPSAMOYrojbHUKAa W KBajapara. [locTpoeHue reoMerpuueckux QUryp c
3aJJaHHBIMU U3MepeHUsIMHU. O0BEeM MPSMOYTOJIBHOTO Mapalljiesienunesaa.

Onemenmuvl cmamucmuxu.COop, IpeCTaBlIeHNEe, HHTEPIPETUPOBAHNE HHPOPMAIUH.

Hmoeosas kommponvuas paboma Nel()

6 kaacc

IloBTOpPEHME

Apugpmemura. JlecaTuyHas 3anuch HATypajdbHBIX 4yHcel. OKpyrieHHe HaTypaJbHBIX
yucen.CpaBHEHHE HaTypaslbHbIX 4Hcel. YMHokeHue. CBoiicTBaymMHOXeHus. [leneHue c
octatkoM. CTeneHb uncia ¢ HaTypallbHbIM ITOKa3aTeleM.

OO6b1kHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBWIbHBIE Ipodu. CpaBHeHue qpodeit. CliokeHune u
BbIUMTaHUE Apo0ei C OJMHAKOBBIMU 3HaMeHaTeNIMU. J{poOu 1 AefieHue HaTypalbHbBIX YUCEIL.
CMmelaHHble yMca.

JleTMMOCTb HATYPAJIBLHBIX YHCEJ

Apugpmemuxa. JlenuTenn W KpaTHbIE HATypaJbHOro 4Yucia. Haubonpmmit — oOmuit
nenutenb. Hammensinee obmiee kparHoe. [lpusnaku penuMoctd Ha 2, Ha 3, Ha 5, Ha 9, Ha
10.IlpocTele M cocTaBHblE uucia. Pa3nojkeHue uucen Ha IPOCTble MHOXUTENU.Pemienue
TEKCTOBBIX 3a71a4 apU(PMETHYECKIMH CIIOCOOaMH.

Koumponvnas paboma Nel no meme «/[enumocms HAmMypaibHbIX YUCEL).

OO0bIKHOBEHHBIE IPOOH

Apugpmemurxa.O6b1kHOBEeHHBIE Ipobu. OcHOBHOE cBOICTBO ApoOu. Haxoxxknenue apobu ot
yrcna. Haxoxknenue yucna mo 3Ha4eHUIo ero apoOu. [IpaBuibHBIE M HENPaBHIBHBIC JPOOH.
Cmemannble  uncna.CpaBHeHHE  OOBIKHOBEHHBIX  JIpoOedl M CMENIAaHHBIX  YHUCEIL
Apudmernueckue 1eiCTBUS C OOBIKHOBEHHBIMH IPOOSIMU U CMELIaHHBIMU YHUCTIAMH.
Hecsatuunbie apobu. [IpencraBienue aecaTUYHOM IpoOW B BHUIE OOBIKHOBEHHOH OpoOH U
OOBIKHOBEHHOH B BHJE JAECATUYHOW. becKoHEuHble MEepPUOJUYECKHE JECSITUYHBIE ApOOU.
JHecsatnunoe nmpuOImKeHHe OOBIKHOBEHHON APOOH.

Koumponvnas paboma Ne2 no meme «Cpagnenue, crodxcenue u sblyumanue opooeiy.
Koumponvnas paboma Ne3 no meme « Ymnoowcenue opooeiiy.

Koumponvnasa paboma Ne4 no meme «/[enenue opobei.

OTHomeHus ¥ MPONOPUUH

Apugpmemuxa.OtHomienue. [IpolieHTHOE OTHOIIEHWE JBYX uucel. JleneHue uuciaa B JaHHOM
otHomeHnHu. Macmrab.[Iponopius. OcHoBHoe cBolcTBO nponopuuu. [Ipsimas u obpaTHas
MPONOPLUOHAIIbHBIE 3aBUCUMOCTH.PelieHrne TeKCTOBBIX 33/1a4 apu(hMETHIECKUMH CIIOCOOaMHU.
Onemenmul  cmamucmuxu,eeposmuocmu.  Kombunamopnvle 3adauuCnydaitHoe coOBITHE.
JlocToBepHOE M HEBO3MOXKHOE COOBITHS. BeposiTHOCTh ciiydaitHOro coObITHs. Pemenne xkomoOu-
HATOPHBIX 3a7ad.

l'eomempuueckue @ueyper. OxkpyxHocTs U Kpyr. JnumHa oxpyxHoctu. [lnmomaas kpyra.
Harnsgnele mpeactaBieHuss O MPOCTPAHCTBEHHBIX (uUrypax: IWIMHApP, KOHYC, Imap, cdepa.
[Tpumeps! pa3BEPTOK MHOTOIPaHHUKOB, IIWIIMHpPA, KOHYyca. [loHaTHe u cBolicTBa 00BEMA.
Koumponvnas paboma Ne5 no meme « Omuowenus. Ilponopyuu. Ilpoyenmuoe omuowienue 08yx
yuceny.

Koumponvnas paboma Ne6 no meme «Ilpsamas u oopamuas nponopyuoHaivbhsvie 3a8UCUMOCHIU.
Oxpysrcnocmsb u kpye. Beposamuocmu cayuaiino2o cooblmusy.

PanuoHaJibHbBIE YHCJIAa U AeHCTBUS HAJ HUMH

Apugpmemuxa. IlonoxurenbHble, oTpulareabHble yncia u yucio 0.IIpoTuBornonoxHbe yucha.
Monyne uucna.llensie uncna. Pamumonanbhble uucna. CpaBHEHHE pallMOHATBHBIX YHCET.
Apudmernueckre ASHCTBUS ¢ pallMOHAIBHBIMH YuciaMu. CBOMCTBA CIIOXKEHHUSI U YMHOKEHUS
parroHanbHBIX uncen. KoopaunatHas npsimasi. KoopauHaTHas MI0CKOCTb.

Yucnosvle u 6yksennviegvipadicenus. Ypasnenus.UucnoBble BbIpaeHHUs. 3HAUEHUE YUCIOBOTO
BbIpaxkeHHs. [Topsiiok qeiCTBUIT B UMCTIOBBIX BBIPAXKEHUAX. byKBEeHHBIEC BRIpakeHUs. PackpriTue
ckoOok. IlomoOHble criaraemble, MpuBEIEHUE TMOAOOHBIX ciaraeMbiXx. dopmynbl.YpaBHEHUS.



Kopenb ypaBHeHusi. OCHOBHBIE CBOMCTBA ypaBHEHHU. PellieHne TEeKCTOBBIX 3a7a4 ¢ MOMOIIbIO
YpaBHEHUM.

T'eomempuueckue ¢ueypvi.Papenctso ¢uryp. Ilonsarue wu cBoicTtBa momanu. I[lnomans
npsIMOyTroJibHMKa u  KBajapara. Ilmomane kpyra. Ock cummerpunm ¢urypsl. Bsammnoe
pacnionoxeHue IByx npsambix. [lepnenaukymspusie npsmele. [lapannensusie npsimeie.OceBas u
LEHTpaJIbHasi CHMMETPHHU.

Mamemamuxa 6 ucmopuyeckom passumuuMup npocThIX Yucel. 3010Toe cedeHue. Yncno HyIb.
[TosiBnenne orpunarenbubix yncen. JI.M. Maraunkuid. [1.J1. Yeosrmes. A.H. Koamoropos.
Koumponvnas paboma Ne7 no meme « Payuonanvrole uucia. Cpasnenue payuoHaIbHbIX YUCE).
Koumponvnasa paboma Ne§ no meme « Cnodicenue u epluumanue payuoHaibHule Yucey.
Koumponvnas paboma Ne9 no meme « Ymuooicenue u oeieHue payuoHaIbHbIX Yucey.
Koumponvnas paboma Nel() no meme « Pewtenue ypasHenuti u 3a0ay ¢ NOMOWbIO YPAGHEHUSL).
Konmponvnas paboma Nell no meme «llepnenouxynaprvie u napanieivhvie npimvie. Ocesas u
yenmpanvhasn cummempus. Koopounamuas niockocms. I pagpuxuy.

IloBTOpEHME M cUcTeMATH3ALMs Y4eOHOr0 MaTepuaJa 3a Kypc 6 kiacca
Apuppmemuxa.Jlenutenu W KpaTHble  HaTypanpHOro  uymcina. Hawbompmuit  oOmuit
nenutenb. Hanmensimee obmiee kparHoe. [lpusnaku penuMoctd Ha 2, Ha 3, Ha 5, Ha 9, Ha
10.ITpocTele M cocTaBHble uucia. Pa3iokeHue ducen Ha NpPOCTble MHOXUTEIH. CpaBHEHHE
OOBIKHOBEHHBIX JIpOoOEi M CMEIIaHHBIX Ynced. ApupMeTudyeckue IeHCTBUS ¢ OOBIKHOBEHHBIMU
JIpoOsIMU U CMENIaHHBIMH drcliamu.Jlecstuunbie apodu. [IpencraBnenne AecITHYHOW IpoOH B
BUJE OOBIKHOBEHHOW JpoOu U OOBIKHOBEHHOH B BHJE JecATHUYHOH. beckoHeuHbie
MEePUOANYCCKHE JIeCATUYHBIE Ipoom. JlecaTuuHOe MPHOIMKEHNEe OOBIKHOBEHHOH IpOOH.
OtHomenue. [IpouieHTHOE OTHOIIEHHME ABYX uucend. JleneHue uuciaa B JaHHOM OTHOIICHHU.
Macmtab

[Tponopuusa. OcHoBHOe cBoiicTBO mpomnopuud. [Ipsmas u oOpaTHas HOPONOPIHOHATILHBIC
3aBUCUMOCTU. Apu(pMeTHICCKUE ACUCTBUS C pallMOHATBHBIMU 4yrciiaMd. CBOHCTBA CIIOKCHUS U
YMHOXEHUS palliOHAIbHBIX YHCET.

Yucnosvle u 6ykeeHHvle svipaxcenus. Ypasnenus. YpapHenus. Kopenb ypaBHenus. OCHOBHBIC
CBOIiCTBa ypaBHEeHHUIA. PerieHre TeKCTOBBIX 3a71a4 C TOMOIIBIO YPAaBHEHHIA.

Onemenmul  cmamucmuky, eeposmuocmu. Komobunamopuvie 3adauu.CiiydaitHoe COOBITHE.
JlocToBepHOE M HEBO3MOXKHOE COOBITHS. BeposiTHOCTh ciyuaifHOro coObITusl. Pemenne komoOu-
HATOPHBIX 3ajau.

T'eomempuyeckue gueypwi. OKpyRkHOCTb U Kpyr. JlmnHa okpyxHocTH. [Inomans kpyra. [lonarue
U cBoiicTBa rouaau. Ilnomane npsiMoyrojibHUKA U KBaJipaTa.

HUmoeosas kommpoavnas paboma Nel?2

Mopnyas « Aaredpa»

7 kaacce

JIuHeilHOE YPaBHEHHE ¢ OTHON MepeMEeHHOM

Aneebpauueckue svipadxcenusi. BeipakeHue ¢ mepeMeHHbIMU. 3HaUYE€HNE BRIPAKEHHUSI C
nepeMeHHbIMU. JlonycTHUMbIe 3HAaU€HUSI IEPEMEHHBIX.

Ypasnenue.YpaBaenue ¢ oqHoi nepemeHHo. KopeHb ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHHS.
CBoiicTBa ypaBHEHHI C OJJHOM MEPEMEHHON. Y paBHEHNE KaK MaTeMaTUYECKasi MOJIEb PeaIbHOU
CUTYaIIH.

Aneebpa 6 ucmopuueckom pazsumuu. 3apoxaeHue anreopsl, Myxamenanb-Xope3Mu.
Koumponvnas paboma Nel no meme «Jluneiinoe ypasnenue ¢ 00HOU nepemerHo».

[Meanbie BbIpa:KeHUS

Apugpmemuueckue svipasxcenus. ToxnectBa. ToxaecTBeHHbIE peoOpa30BaHuUs alnredpandeckux
BbIpakeHM. JlokazarenbcTBO TOXKIAECTB.CTENEHb ¢ HATypaJbHBIM IOKa3aTeleM U €€ CBOMCTBA.
Onnounenbl. OgHOWIEH cTaHAApTHOro Buja. CTeneHb oJHOWIEHAa MHorouseHsl. MHoOrodjieH
crangaptHoro Bujaa. CreneHb MHOTOwIeHa. ClioKeHUe, BBIYMUTAHUE U YMHOKEHHE MHOTOUYJIEHOB
DopMynbl COKPaEHHOTO YMHOXKEHHS: KBAJpaT CYMMBI U KBaJapaT pa3HOCTH JBYX BBIPOKCHHH,
MIPOU3BEJIEHNE PA3HOCTU CYMMBI JIBYX BbIpakeHHU. Pa3iioxkeHue MHOrouseHa Ha MHOXKUTEIH.
BriHecenne o61iero MHOXHUTeNs 3a CKOOKU. Meroa rpynmnupoBku. Pa3HOCTH KBaapaToOB JBYX
BbIpaxkeHHi. CyMM U pa3HOCTh KyOOB ABYX BBIPAKCHHIA.



Aneebpa 6 ucmopuueckom pazeumuud. Buer

Konumponvnasa paboma Ne2 no meme «Cmenensv ¢ namypanvHuim nokazamenem. OOHoUIeHbL.
MHnozounenvl. Cnodcenue u gbluumanue MHO204JIEHO8 ).

Koumponvnasa paboma Ne3 no meme « Ymunoorcenue oonounena Ha MHo2ouieH. YMHOd CEHUe
MHO204NeH08. Paznosicenue mnozounenos na mmoscumenty.

Koumponvnas paboma Ned4 no meme « Lopmynvl COKPAUEHHO20 YMHONCEHUS»

Koumponvnas paboma Ne5 no meme « Cymma u paznocmo Ky608. llpumernenue paziuiHulx
Cnoco608 pasnodcenuss MHO2OULEHA HA MHONCUMENU)

DOyHKUHHN

@yuxyuuucnopsie GyHKIHH. OYHKIMOHAIBHBIC 3aBUCUMOCTH MEXIy BeauduHamu. [loHsTHE
byskuy. OyHKIMS KaK MaTeMaTudeckas MoJielib peaibHoro mpouecca. O61acTh onpeneneHus
u obnacte 3HadeHus ¢GyHkuuu. CrnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. Jlunernas
GyHKIIHSI, €€ CBOMCTBA U rpaduKH.

Aneebpa 6 ucmopuueckom pazsumuuP. Jlekapr, [1. ®epma.

Konmponvnas paboma Ne6 no meme « @ynxyuur.

CucreMbl JIMHEHHBIX YPABHEHHUI ¢ IBYMS NepeMEeHHbIMHU

Ypaeuenuslluneitnoe ypaBHeHue. PanuMoHalibHbIE ypaBHEHHUs. PeleHwe paruoHaIbHbIX
YpaBHEHUH, CBOJSIIMUXCS K JIMHEUHBIM. PerieHne TeKCTOBBIX 3ajja4 ¢ MOMOIIbIO PAllMOHATBHBIX
ypaBHEHUU. YpaBHEHHE C ABYMs NepeMEHHBbIMU. ['paduk ypaBHEHUS C JBYMsI EPEMEHHBIMHU.
JluHeitHOE ypaBHEHHE C JABYMS TEpEeMEHHBIMH U ero rpaduk.CHcTeMbl ypaBHEHUH C JIBYMS
nepeMeHHbIMH. ['paduueckuil MeTONI pelIeHUs CUCTEMbl YPaBHEHHUH C JBYMsI MEPEMEHHBIMH.
Pemienne crucrem ypaBHEHUN METOJIOM TMOJICTAaHOBKHU M cliokeHHs. CuUcTeMa JBYX YPaBHEHHH C
JIBYMsI IEPEMEHHBIMU KaK MOJIENIb PEaIbHOM CUTYaIlHH.

Koumponvnas paboma Ne7 no meme « Cucmemvl 1uHeliHbIX YPABHEHUL C O8YMsL NePEMEHHbLMU»
IloBTOpEeHMe U cucTeMaTH3aNus Y4eOHOr0 MaTepuajia

Aneebpauueckue svipadicenus.Pemars TuHelHOE ypaBHEHHE B oOmieM Buje.ONMUCHIBAaTh CXEMY
pelleHusT TeKCTOBOM 3aJayd, MPUMEHSATh €€ JUid peuieHus 3anad. Jloka3bplBaTh TOXIAECTBA.
3anuchIBaTh U IOKa3bIBaTh (POPMYIIBL: IPOU3BEACHHS CYMMBI U Pa3HOCTHU ABYX BBIPAKCHU.
Ypaenenue.Jluneiinoe ypaBHeHue. PanuoHanbHbIE ypaBHEHMA. PelleHne panuoHalbHBIX
YpaBHEHUM, CBOJSIINXCS K IMHEHHBIM. PellieHne TeKCTOBBIX 3aau C MOMOIIBI0 palliOHATBHBIX
ypaBHEHUU.YpaBHEHUE C JIByMs TEpeMEHHBIMH. ['paduKk ypaBHEHHS C JBYMSI MEPEMEHHBIMHU.
Jlunelinoe ypaBHEHHE C IBYMS IEPEMEHHBIMU U €T0 TpaduK.

@ynxyuu.CrnocoObl 3ananus pyHkuuu. I'paduk ¢pynkuuu. Jluneitnas QyHkius, ee cBoicTBa U
rpaduk

Koumponvuas paboma Ne§ « Mmoezosas konmponvras paboma 3a Kypc 7 Knaccay

8 kuace.

PanuonanbHbIe BbIPAKEHUS

Payuonanvusie svipasicenus. Panmonansablie Apodu. OCHOBHOE CBOMCTBO pallOHAIBHOM 1po0H.
CrnosxeHue ¥ BBIYUTaHHUE PAIIMOHANBHBIX JpOoOei ¢ 0IMHAKOBBIMH 3HaMeHaTeasIMu. CloxXeHne u
BBIYUTAHUE PAIIMOHATBLHBIX IPO0EH C pa3HBIMHU 3HAMEHATEISIMU. Y MHOKCHHUE U JIeTIEHUE
panoHaIbHBIX IpoOeil. Bo3BeneHne palnoHanbHON ApoOu B CTETICHb.

PaBHocwibHbIe ypaBHeHMs. PanmonanbHble ypaBHeHUs. CTENEHb C LENbIM OTPUIIATEIbHBIM
nokasateneM. CBONCTBA CTENEHU C LEeNbIM MoKa3aTeneM. OyHkuus y = EI/I e€ rpaduxk.

Koumponvnas paboma Nel no meme «Ocnognoe ceoticmeo payuonaivHou opoou. Crogcenue u
8bIUUMAHUE PAYUOHATILHBIX OPOOEl».

Koumponvnas paboma Ne2 no meme « Ymnooicenue u oeeHue payuoraivHulx Opooetiy.
Koumponvnaa paboma Ne3 no meme «Payuonanvuvie ypaenenus. Cmenenv ¢ yenvim
ompuyamenvHuim nokasamenem. Ceoticmea cmenenu ¢ Yeavim NOKA3amenemy.

KBanpaTHbie kopHn

Keaopamnvie xopnu. [leticmeumenvrvle uucna. @yakmus y = x° u e€ rpadpux. KaapatHeie
KOpHH. ApudMeTHUeCKU KBaJpaTHBIA KOpeHb. MHOXKECTBO U ero 3neMeHThl. [loaMHOXkecTBO.
Oneparun  Haj  MHOXKecTBamH. YwucimoBble MHOXecTBa. CBOWCTBA  apu(PMETHUECKOTO
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KBaJpaTHOTO  KOpHs.  ToXXKIeCTBeHHbIe  MpeoOpa3oBaHUs  BBIPAKEHUH,  COAepKallux
apudMeTHYeCKUe KBaApaTHbIE KOpHH. DyHKIMA y = v/X 1 €& rpaduk.

Koumponvnas paboma Ne4 no meme «Keaopamuvie kopru. /leticmeumenvHvie Yuciay.
KBanpaTHbie ypaBHeHHUsI.

Kesaopammnuie ypasnenus. KBagpatuele ypaBHeHUs. PelieHre HEMOIHBIX KBaIpaTHBIX
ypaBHeHU. PopMmyiia KOpHEN KBaApaTHOTO ypaBHEeHUs. Teopema Buera.KBanpaTHblii TpEXUIieH.
Pemenne ypaBHeHUH, CBOASIINUXCS K KBaIpaTHbIM YpaBHEHUsAM. PalliOHaNbHbIE ypaBHEHHUS KakK
MaTEMaTUYECKUE MOJIEIH PEAJIbHBIX CUTYALIUH.

Koumponvnas paboma Ne 5 no meme «Keadpamuwie ypasnenusy.

Koumponvnas paboma Ne 6 no meme «Keaopammwiti mpéxuneny.

IloBTOpEeHUe U cucTeMaTH3anus y4eOHOTr0 MaTepuaJia

Payuonanvuvie svipasicenus. Paiimonansubie 1poou. OCHOBHOE CBOMCTBO PAIlMOHAIILHON APOOH.
CrnoxeHue ¥ BBIYMTAaHUE PALIMOHAIBHBIX IPO0EH ¢ 0IMHAKOBBIMH 3HaMeHaTensiMu. CllokKeHne U
BBIUMTAHUE PAllMOHAJILHBIX Apo0Oei C pa3HbIMU 3HAMEHATEIISIMU.

YMHOXEHHE U JIeJIeHUE pallMOHAIbHBIX Apo0eil. Bo3Benenue paruoHanbHOM JpoOu B CTENIEHD.
PaBHOcuiibHBIE ypaBHeHHUs. PannonanbHblie ypaBHeHHMs. CTeneHb C LEIbIM OTPHULATEIbHBIM

o K .
nokasarenaeM. CBoiicTBa CTENEHH ¢ LelbIM Nokas3areneM. OyHkus y = neé rpadux.

Keaopamuvie xopuu. Jleticmeumenvuvie uucna. Oynxmus y = x> u eé rpadux KpampartHsie

KOpHU. Apr(pMETHIECKUI KBaJpaTHBI KOpeHb. MHOKECTBO U €ro 3JeMeHTHI. [10AMHOXKECTBO.
Onepanuu Hajg MHOXecTBamMHu. YucnoBble MHOXkecTBa. (CBoiicTBa  apu(METHUYECKOTrO
KBaJpaTHOrO  KOpHSA. TOXIeCTBEHHbIE  TMpeoOpa3oBaHMsl  BBIPAKEHUH,  COJEpKAIINX
apudMeTHYecKue KBaapaTHble KopHH. yHkuus —y = VX u eé rpaduk.

Keaopamnvie ypasnenus. KpajpaTHble ypaBHEHMs. PelleHue HENOJIHBIX KBaJpaTHBIX
ypaBHeHui. DopMyila KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Ksanparusiit
TpéxuneH. PenieHue ypaBHEHMM, CBOJAIIMXCS K KBAaJAPAaTHBIM YypaBHEHUsM. PanmoHanbHbIE
YPaBHEHH KaK MaTeMaTUYECKUE MOJEIIN PEATIbHBIX CUTYaLUH.

Koumponvnas paboma Ne 7 «moeoeas konmponvhas paboma 3a Kypc 8 kiaccay

9 kyacc. Aareopa

HepaBencrBa

HepasencmeallefictButenbuble uyucna. OOmue CBONCTBAa HEPAaBEHCTB. PelieHue IHMHENHHBIX
HEpaBEHCTB. PelmeHne cucTteM JHMHEMHBIX HEPaBeHCTB. JlOKa3aTenbCTBO HEPABEHCTB. UTO
03HAYaIOT CJI0BA «C TOYHOCTBIO J0...».

Payuonanvuvie evipasicenus. OCHOBHOE CBONCTBO ApoOu. CI0KEeHNE U BEHIYUTAHUE
anredpandeckux apobeil. YMHOKEHUE U JieseHne anredbpandeckux apooeit. [IpeodbpazoBanue
BBIpaXEHU, coepkalux anredpanyeckue apoodu. CteneHs ¢ 1eiabiM nokasarteneM. CBoHCTBa
CTETEHHU C LIENIBIM IOKa3aTeNleM. BelpaxkeHne ¢ IepeMEeHHOM. 3HaU€HUE BBIPAKECHHUS.
[ToncraHoBKa BeIpaKeHHUM BMeCTO nepeMeHHbIX. CTeNeHb ¢ HaTypajbHBIM IOKa3aTeNeM U €
cBoiicTBa. [Ipeobpa3zoBaHus BEIpa)KE€HUH, CoEpKAIUX CTETIEHU C HATYpaJIbHBIM ITOKa3aTelIeM.
Aneebpauveckue  evipaxcenussOMHOUICH, MHOTOWICH. JleWcTBUST C  OJHOWICHAMH |
MHOTOWJIEHaMH (CIIOKEHHE, BBIYMTAHUE, YMHOXeHHUe). DopMylibl COKPAIEHHOTO YMHOXKEHUS:
Pa3HOCTh KBaJpaToOB, KBaJpaT CyYMMBbl M KBaJpaT pa3HOCTU. Pa3iiokeHne MHOrodjeHa Ha
MHOXHTEJH: BbIHECEHHE OOIIEro MHOXKUTENS 3a CKOOKHM, IPYNIHPOBKA, MPUMEHEHUE (popmyn
COKPAILLEHHOTO YMHOXKEHHS.

Koumponvnas paboma Ne 1 no meme «Hepagencmeay

KBagparuunas pyHkuus

®ynxyuu. Kakyro GYHKIMIO Ha3BIBAIOT KBAApaTHUHOH. I'padmk m cBoiicTBa QyHKIMH y = ax>.
Cnsur rpaduka (GyHKINM y=aXx’ BIONb Oceli koopauHaT. KBampaTHble HepaBeHcTBa. MeTon
uHTepBanioB. Urenue rpaduko. Uto takoe ¢ynkius. ['paduk ¢ynkmun. CBoiicTBa QyHKIUU.
Jluneitnast pynkuus. CBoiicTBa U rpaduk TMHEHHON QYHKIMH. YTIOBOM KO3()PHUIHEHT MPSMOI.
Pacnonoxenue rpaduka TMHEHHONW (YHKIUHU B 3aBUCUMOCTH OT €€ YIjoBOro Kod(QuireHTa u

) K

cBoOomHOTO wieHa. OOparHas mponopruoHanIbHOCTh. CBoiicTBa (yHkmu y =-IumepOoma
X

JlexapToBbl KOOpAMHATHI Ha TUIOCKOCTH. DopMupoBaHHE MPEICTaBICHUNH O METampeaMETHOM



MOHATUU  «KOOpAUHATB). CrocoObl 3amaHus (QYHKIUH: aHATIWTUYECKHH, TpadudecKui,
tabmunuHbiid. ['paduk ¢yakuu. [Ipumepbl QyHKIHHA, MOMTydaeMbIX B MPOIECCE UCCICTOBAHUS
pa3IMYHBIX peabHBIX MPOIECCOB U pelleHus 3anad. 3HaueHue ¢GyHKuM B Touke. CBOMCTBa
byHKUIU: 00J1aCTh OMpeeTICHUs, MHO)KECTBO 3HAaYCHUH, HYJIH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUsI U yObIBaHUS, HAUOOJbIIIEe U HAUMEHbIIIee 3HAYCHHUS.

Koumponvnasa paboma Ne 2 no meme «Keaopamuunas pynkyusy

Koumponvnas paboma Ne3 no meme «Hepasencmea. Cucmemsol ypasHeHuiL»

DJIeMeHThI PUKJIATHONH MaTeMaTHKHU

Toepewnocms. Matemaruueckoe mozenupoBanue. [lponentasie pacu€rsl. [Ipubnmxénnpie
BBIUMCIIEHMSI. AOCOJIIOTHBIE U OTHOCUTEINIBHBIE TOTPEILIHOCTH.

Kombunamopuxa. OcHOBHBIE paBujia KOMOMHATOPUKU. YacToTa U BEPOSTHOCTh CIIy4aliHOTO
COOBITHSI.

Beposamnocms Knaccuueckoe ornpezenenye BepoaTHOCTU. HadallbHble CBEIEHUS O CTATUCTHUKE.
Koumponvnasa paboma Ne 4 no meme « Cmamucmuxa u 6eposimuocs»

Yucii0BbIE N0CJI€10BATEIbHOCTH

IIpoepeccus. Yucnossle mocaenoBarenbHOCTH. Apudmerndeckas nporpeccus. Cymma mepBbix n
yieHOB apuMeTnieckoi nporpeccur. I'eomerpudeckas nporpeccua. Cymma IEpBbIX N WICHOB
reomeTpuueckoil mporpeccuu. Cymma 0€CKOHEUHOW TeOMETPUYECKON MPOrPEecCHH, Y KOTOPOU
MOAYJIb 3HAMEHAaTelsd MEeHbIIe 1.

Konmponvnas paboma Ne 5 no meme «Apugpmemuueckasn u ceomempuieckas npocpeccuu
IloBTOpPEHMe U cucTeMaTH3anus y4eOHOro MaTepuaJia

HepasencrBa. KBanpatuunas ¢QyHKIUS. YpaBHEHUS U CUCTEMbl ypaBHEHUI. YpaBHEHUS U
CUCTeMbl ypaBHEHUH. Apudmernueckas U reoMmerpuueckas mnporpeccun. CTaTUCTUKAa U
BEPOSATHOCTb.

Hmoeosas konmpoavuas paboma Ne 6

Moayas « I'eomerpus»

7 knacc.

IIpocreiimme reomerpudeckne Gurypsl 1 MX CBOMCTBA

Ilpocmeiiwue eceomempuueckue ¢pueypor. Touka, npsimas. OTpe3ok, iayd. Yroia. Bumael yrios.
CMexxHple UM BepTUKalnbHble yrubl. buccekrpuca yrma. Ilepecekaromiuecss mpsimMble.
IlepnenaukynspHsle npsmele. [lepreHIUKyYIAp 1 HAKJIOHHAS K IPSIMOIA.

Hsmepenue ceomempuueckux eéeruuun. JlnvHa oTpeska. PaccrosHue Mexay AByMs TOYKaMH.
Paccrostnue oT TOUKHM 10 IPAMON.

Onemenmor nocuxu. Omnpenenenune. AkcMoMbl U TeopeMbl. JlokazaTenbcTBo.Heobxonumoe u

JIOCTaTOYHOE YCJIOBHS. YTOTpeOJeHHE JOTMYECKUX CBA30K €CIH ..., TO ...; TOTJAA U TOJBKO
TOTJa.

Koumponvnas paboma Nel no meme «Ilpocmetiwue ceomempuueckue ghucypol u ux c80UcCmeay.
TpeyroabHuku

Mmnoeoyeonvnuku. TpeyronbHUKUA. Buasl TpeyroibHMKOB. MeauaHa, OMCCEKTpHca, BBICOTA,
CpelHss JMHUA TpeyronbHHUKa. [IpusHaku paBeHCTBa TpeyrosbHHKOB. CBOMCTBa M IPHU3HAKU
paBHOOEIPEHHOTO TpeyroyibHUKa. CepeAMHHbIN NepIeHAUKYISp OTpe3Ka.

Onemenmul noeuku. OnpeneneHue. AKCHOMBI U TeopeMbl. Jloka3arenscTBo. [loka3aTenbecTBO OT
npotuBHoro. Teopema, oOpaTHas pgaHHoi. HeobOxoaumoe W JOCTaTOYHOE  YCJIOBUS.
YnorpebieHue JOrHUecKUX CBA30K €CIH ..., TO ...; TOTJa U TOJIBKO TOT/1a.

Koumponvnas paboma Ne2 no meme « Tpeyeonvrukuy.

IMapannensHbie npsiMbie. CyMMa YIJi0B TPeyroJibHUKA

Ilpocmetiuue ceomempuueckue gueypuol. Ilapannensasie npsiMbie. [Ipu3Haku mapamwieTbHOCTH
npsiMbix. CBOMCTBA MapalIeNbHbBIX MPSIMBIX.

H3zmepenue ceomempuieckux genuyun. PaccTosHue MeX 1y MapajijieIbHbIMU MPSIMBIMU
Mmnozoyzonvnuku. CyMMa yrioB TpeyrojbHUKAa. BHemHue yribel TpeyronbHuka. HepaBeHCTBO
TpeyroiabHuKka. COOTHOIIEHUSI MEX]Ty CTOPOHAMHU U yTJIaMH TPEYroJbHUKA.

Onemenmor nocuxu. OrtpeneneHue. AKCHOMBI U TeopeMbl. JloKa3aTenbcTBO. YMOTpebieHHue
JIOTUYECKUX CBA30K €CJH ..., TO ...; TOTJA U TOJIBKO TOT/a.



Konmponvnas paboma Ne3 no meme «llapannenvhvie npsimoie. Cymma yenos mpeyeoibHUuKay.
Oxkpy:kHOCTb U KpYT. 'eomMeTpuYeckne NocTpoeHus

Ilpocmetiuue ceomempuyeckue gueypuol. Ilapannensasie npsiMble. [Ipu3Haku nmapamieTbHOCTH
npsiMbIX. CBOMCTBA MapaylICIbHBIX MPSIMBIX.

Hzmepenue ceomempuueckux genuyun. PaccTosHue MeXy MapaielbHbIMU IPSIMBIMU
Mnozoyzonvnuku. CymMMma yrioB TpeyrojpHuUKa. BHemHue yriel TpeyrosibHuka. HepaBeHCTBO
TpeyroiabHuKa. COOTHOIIEHUSI MEX]Ty CTOPOHAMH U YTJIaMH TPEYroJbHUKA.

B3aumnoe pacnosioxkeHue mpsMON U OKpYKHOCTH. OmnucaHHas W BIUCAHHAs OKPYKHOCTHU
tpeyrosipHuKa.l' eomerpuueckoe mecto Touek (I'MT). CepeauHHBIN NEPICHANKYIIAP OTpe3Ka U
ouccektpuca yria kak ['MT. Meronq I'MT B 3agauax Ha noctpoeHue OCHOBHBIC 3a7aud Ha
MOCTPOCHHUE: MTOCTPOCHUE yIila, PABHOTO JTaHHOMY, MIOCTPOEHUE CEPEANHHOIO MEPHeHIUKYIsIpa
JAHHOTO  OTpe3Ka, IIOCTPOCHUE IPSAMOM, MPOXONAINEd Yepe3 JaHHYH0 TOYKYy U
NEPIEeHIUKYIAPHON JaHHOW MNPAMOM, MOCTpOeHHE OHCCEeKTpUCHl AaHHOro yria. Iloctpoenue
TPEYroJIbHUKA 110 33JJaHHBIM 3JIEMEHTaM.

Onemenmul nocuxu. OnpeneneHne. AKCHOMBI U TeopeMbl. JlokazaTenbCTBO. YmoTpebiieHue
JIOTUYECKUX CBA30K €CJH ..., TO ...; TOIJ1a U TOJIBKO TOTJa.

Koumponvnas paboma Ne4 no meme « Okpyscnocmo u kpye. I eomempuyeckue nocmpoeHus»
O06o0IeHne U CUCTEMATU3 AN S 3HAHUN YyYAIUXCS

Hzmepenue ceomempuueckux eeauyun. PacCTossHne MEX Iy NTapaJljIeIbHBIMU NIPSMBIMH

JlnnHa otpe3ka. Paccrosinue mexay nByms ToukaMmu. PaccTosHME OT TOYKHM A0 IPSIMOH. YTOUL
N3mepenue yrinoB. CMEXHbIE U BEPTUKAIbHBIC YIJIBI.

Mmnozoyzonvnuxku. TpeyronsHuku. Bumbl TpeyronbHHKOB. MenuaHa, OucceKTpuca, BBICOTA,
CpelHsis JUMHUS TpeyronbHHUKa. [IpusHaku paBeHCTBa TpeyrosbHUKOB. CBOMCTBA M NPHU3HAKU
paBHOOEpEeHHOro TpeyroyibHuka. CepequHHbI nepneHaukyisip orpe3ka.Cymma  yrios
TpeyrojibHuka. BHemnue yriasl TpeyronbHuka. HepaBeHcTBO TpeyroiapHuka. COOTHOIIEHUS
MEXJly CTOPOHAMH U YIJIaMU TPEYTOJbHUKA.

IIpocmeriwue ceomempuueckue gueypwi. Ilapannensusie npsmbie. [Ipu3HaKKM MapaienbHOCTH
npsmblx.  CBoiicTBa  mapayienbHbIX — NpsAMbIX.  [lapamnensnele  npsmele.  IIpusnaku
napajuIeIbHOCTU NpsIMbIX. CBONMCTBA MAapAJUIEIbHBIX IPSIMbIX.

Hzmepenue ceomempuueckux eeauyun. PaccTossHuE MEXy NTapaJljIelIbHBIMU NIPSMBIMU
Koumponvnas paboma Ne5 « dmozcosaa konmponvnas paboma 3a Kypc 7 Knaccay

8 kiaacce

YeTpIpEXyroJbHUKH

Yemuvipéxyeonvruku. YeThIpEXYroNbHUK U ero nemMeHTsl. [lapamnenorpamm. CBoiicTBa
napasuienorpamma. [Tpusnaku napamienorpamma. [Ipsmoyronsank. Pom6. KBagpart.

Cpennsist nuHus TpeyrojbHuka. Tpaneuus. LleHTpanbHble U BhucaHHbIE yribl. OnucaHHas U
BIIMCAHHAS! OKPYXHOCTH YETHIPEX YT OJIbHUKA.

Koumponvnas paboma Nel no meme «llapannenocpamm u e2o c8oticmea.

Koumponvnas paboma Ne2 no meme «Cpednss nunus mpeyeonvnuxa. Tpaneyus. [lenmpanvhole
U GNUCAHHbBIE Y2TIbL Y.

ITono0ue TpeyronbHUKOB

Ilooobue mpeyzonvruxos. Teopema @aneca. Teopema 0 MPOMOPIIUOHATBHBIX OTPE3KaX.
[Tono6ublie TpeyronpHuKkU. [1epBblii prU3HaK M000Us TPEeyrobHUKOB. BTOpoi u TpeTHii
NPU3HAKU OJO0HS TPEYTOJIbHUKOB.

Koumponvnas paboma Ne 3 no meme «Teopema Paneca. [looobue mpeyzonvruxos. Ilpusnaxu
no00OUAY.

Peenune npsiMoyroJibHbIX TPeyroJibHUKOB

Teopema Ilugpazopa. MeTpuieckre COOTHOIIEHHS B IPSIMOYTOJIBHOM TpeyroybHuke. Teopema
[Tugaropa

Pewenue npamoyzonvuvix mpey2onvhuxog. TpuUroHOMeTpUYecKHe (DYHKIIMH OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. PelieHne npsMoyroiabHbIX TPEYroJbHUKOB.

Konumponvnasa paboma Ne 4 no meme « Teopema [Tucdaropanr.

Koumponvnasa paboma Ne 5 no meme «Pewienue npsamoy20ibHbIX Mpey20ibHUKOBY.



MHuoroyrojabauku. [ljomaas MHOT0yroJbHUKA

Mmnoeoyeonvruku. IloHsTie miomaan MHOroyroiasHuka. [nomans npsismoyronsuuka. [Lnomans
napasienorpamma. [nomane TpeyronpHuka. [nomans Tpanemun.

Koumponvnas paboma Ne 6 no meme «Mnozoyzonvruxu. Ilnouwads MH020y2016HUKAY.
IloBTOpEeHUe U cucTeMaTH3aNus Y4eOHOT0 MaTepuaJia

Yemuipéxyeonvruku. YeTbIpEXyroibHUK U ero anemMeHTsl. [lapannenorpamm. CBoiicTBa
napayuienorpamma. [lpusnaku napamienorpamma. [Ipsmoyronsauk. Pom6. Kanpar. Cpennsis
nuHuA TpeyroyibHuka. Tpaneuus. LlenTpanbHbie 1 BnucanHble yriibl. OnucanHasi U BIUCaHHas
OKPYKHOCTHU YEThIPEXYTOJIbHUKA.

Ilooobue mpeyzonvruuros. Teopema @aneca. Teopema 0 MPONOPIIUOHATBEHBIX OTPE3KaX.
[TonoGubIe TpeyronpHukH. [IepBbIi TpU3HAK MOI00MS TPEYTroJILHUKOB. BTOpOit 1 TpeTuii
MPHU3HAKY TIOJI00US TPEYTOIHbHUKOB.

Teopema [lugpacopa.MeTpruyeckue COOTHOUICHHSI B IPSIMOYTOJILHOM TpeyrojbHuke. Teopema
[Tudaropa

MHnozoyzonvruxu. Ilonstue miomaau MuoroyrojabHuka. [nomanes npsimoyronsuuka. [lnomane
napasuienorpamma. Ilnomane Tpeyronbauka. Ilnomans Tpanenuu.

Koumponvuas paboma Ne 7 « Umoeosas konmponvras paboma 3a Kypc 8 knaccay

9 knacc. I'eomeTpust

MHoroyrojbHuKH

Pewenue mpeyeonvnuxos.CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOrO yIJa MPsIMOYTOJIBHOIO
TpeyroiabHuka U yrinoB oT 0o 1po 180° CooTHOmIEHMSI MEXIy CTOpPOHAaMH M YIilaMu
TpeyroiabHuka. Teopema cuHycoB. Teopema kocuHycoB. PemeHne TpeyronbHUKOB. Dopmyiibt
JUISl HAXOKIAEHUS IUI0IAAU TPEYTrOJIbHUKA.

Konumponvnasa paboma Ne 1 no meme «Peuwienue mpey2onbHUKo8»

HN3mepenue reoMeTpu4ecKUX BeJTHYUH

Ilpasunvnvie mnozoyzonvHuku.llpaBunbHbIE MHOTOYIOJBHMKM UM MX CcBoWcTBa. [[nuHa
OKPY’KHOCTH U IIOIIa b Kpyra. KacarenpHas K OKpYKHOCTH. L[eHTpasibHbIE ¥ BOMCAHHBIE YIJIBI.
Yerblpe 3aMedarenpHble TOYKHM TpPEYroJibHMKAa. BnucaHHas W onucaHHas OKPYKHOCTH.
I'eomeTpuueckue noctpoeHus. ['eomeTpuyeckre NOCTPOCHUS Uil WIUIFOCTPAllUM CBOMCTB
reoMeTpu4ecKux (uryp.

Konmponvnas paboma Ne 2 no meme «llpasunvhvie MHO20Y20NbHUKU. [IUHA OKPYICHOCTU U
HI0WAObKPY2a»

JlekapTOBbl KOOPAMHATHI HA IJIOCKOCTH

Hexapmosvr  koopounamei®opmyna paccTOSHUS MEXIy JByMs Toukamu. KoopauHatel
CepenuHbl OTpe3ka. YpaBHEHHE (GUIYpbl. YpaBHEHHsS OKPYXKHOCTH U MpsAMOM. YTI0BOH
KO3 QUIHUEHT MPSMOH.

Konmponvnas paboma Ne 3 no meme «/{exapmosvi KOOpOuHamul»

BekTops!

Bexmopuillonsitue Bexktopa. Moaynbs (ninuHa) BekTopa. PaBHble BekTOphl. KosumnHeapHbIe
BeKkTOpbl. KoopauuaTe!l BekTopa. Cll0)KEHHE W BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yncio. CkansipHOe Mpou3BeAeHHE BeKTOpoB. KocuHyC yriia Mexay JIByMS BEKTOpaMHU.
[TpMeHeHNE BEKTOPOB K PELLIEHUIO 3a]1a4.

Koumponvnas paboma Ne 4 no meme «Bexmopol»

I'eomeTpuueckmne npeodpazoBaHus

T'eomempuyeckue npeobpaszosanuallonstue npuwxkeHus. JBwxkeHue ¢urypbl. BuabiaBuxkeHus
burypsl: mapanienbHbI MEePeHoc, OceBas CUMMETPHS, LEHTpajJbHas CUMMETPHUSI U TOBOPOT.
PaBubie ¢purypsl. 'omoretus. Ilogobue duryp.

Koumponvnas paboma Ne 5 no meme «/[euscenus»

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

[TosiBNieHHe MeTO/1a KOOPAMHAT, MTO3BOJISIOIIETO MEPEBOIUTH T€OMETPUUECKHE OOBEKTHI Ha SI3bIK
anreOpsl. Ponb poccuiickux yu€HbIX B pazBuTiu Matematuku: JI. Ditnep, H. U. JloGaueBckui, I1.
JI. YeOniuies, C. B. KoBanesckas, A. H. Konmoropos.

IToBTOpEeHNE N cUCTeMATH3AUAY4eOHOr0 MaTepuaa



Pewenue mpeyeononuxos. COOTHOUICHHSI MEXAy CTOPOHAMH U yIjaMH TpeyroyibHukKa. Teopema
cunycoB. Teopema KocuHycoB. Perenne TpeyroibHUKoB. DOpMyItbl ISt HAX0XKISHUS TI0MIaAN
TpeyrojbHUKa.

Ilpasunvnvie  muocoyeonvHukullpaBUIbHBIE MHOTOYTOJIBHUKM ¥ WX CBOMcTBa. JlnmHa
OKPYXKHOCTH W IUomaab Kpyra. KacartenbHas K OKpyXHOCTH. LleHTpanbHble M BIHCAHHbBIE
yribl. BimcanHas U onvucaHHasi OKPY>KHOCTH.

BexmopwviKoopaunatsl BekTopa. Clo)KeHHE M BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
gyrcno. CKalsgpHOE TMPOU3BEACHHE BEKTOpOB. KoOCHHYC yriia MexXIy JIBYMs BEKTOPaMHU.
[IpriMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4.

Jlexapmoswl koopounamwillpocTeiiine 3agaunu B KOOpAUHATaX

Koumponvnas paboma Ne 6 (npomescymounas ammecmayusi)

BeposiTHOCTB M CTATHCTHKA

7 kiacce

Ilpeocmasnenue oannvix 6 ude mabauy, ouazpamm, epagukos. 3arnoaHeHUE TaOIUIl, YTEHUE U
MOCTPOCHHE JUarpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYroBbIX). UTeHHEe rpadMKOB peabHbIX
npoueccoB. M3pneuenne wuHbOpManuMuM U3 OMarpaMM M TaONWI, MHCIOJb30BAaHHE U
WHTEPIPETAIHS TAHHBIX.

Onucamenvras cmamucmuka: cpeaHee apudmMeTrudeckoe, MeIuaHa, pa3Max, HauOoubliee U
HaUMEHbIIIee 3HAYCHUS Ha0Opa YHCIIOBBIX IAHHBIX. [I[puMephI CITy9aiiHON H3MEHYUBOCTH.
Cnyuaiinsiti o9xcnepumenm (oneim) u caydaunoe cobvimue. BepoaTHOCTh U YacTtoTa. Ponb
MaJIOBEPOSATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B Mpupoje U B obmiecTBe. MoHeTa u
UrpanbHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pagh, eepwuna, pedopo. Crenenp BepmmHbL. Umcino pé€dbep u cymMmapHas CTENEHb BEpPIIUH.
[IpencraBnenue o csazHoctu rpada. Lenu u nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyth). [IpencraBnenne o6 opueHTHpOBaHHOM rpade. Pemenne 3aqau ¢ momMompo rpagos.

8 knace

Ilpeocmasnenue oannvix 6 8ude madbauy, ouazpamm, epaghuros.

MHnoocecmso, snemenm MHodiCcecmed, noomuodxcecmeo. Ornepalliyl  HaJ MHOMKECTBaAMHU:
o0beMHEeHNne, IepecedyeHne, pgonoidHeHue. CBOMCTBa omepaunuii  Haj — MHOXKECTBAMHU:
MEePEeMECTUTENIbHOE, COuYeTaTeNIbHOE, paclpenenuTeNlbHOe, BKIoueHus. lcmonb3oBaHue
rpadM4ecKoro MpeCTaBICHUs] MHOKECTB IS ONMCAHMsI PEabHBIX MPOIECCOB U SIBICHUH, MTPH
peleHny 3ajay.

Hzmepenue pacceusanus oannvix. Jlucriepcus M CTaHIAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.
Juarpamma paccenBaHus. DIIeMEHTapHbIE COOBITUS ciy4yaitHoro ombita. CiiydailHble COOBITHS.
BepositHoctn  coObiTi.  OTBITBI ¢ PAaBHOBO3MOXXHBIMH ~ DJICMEHTAPHBIMH  COOBITHSIMH.
Crnyuaiinpiii  BbIOOp. CBA3b MEXKAY MAaJOBEPOSTHBIMU UM TMPAKTUYECKH JOCTOBEPHBIMHU
COOBITUSAMH B TIPUPOJIE, OOIIIECTBE U HAYKE.

Hepeso. Ceoticmea Oepegbes. €MMHCTBEHHOCTD MyTH, CYIIECTBOBAHHE BUCSYECH BEPIINHBI, CBSI3b
MEXy YMCIIOM BepIIMH W 4uciaoM pédep. [IpaBuno ymHOkeHus. PemeHue 3amad ¢ mOMOIIbIO
rpa¢os.

IIpomusononoscnvie coovimus. {narpamma Ditnepa. OObeUHEHNE U TIEPECEUCHHE COOBITHIA.
HecoBmecTHbie coObITHS. DOpMyIa CIOKEHHS BEPOSTHOCTEH. Y CIIOBHAS BEpOsATHOCTD. [IpaBuio
yMHOXKeHUs1. HesaBucumebie coOwiTust. [lpeacraBienne skcriepuMenTa B BUJE nepeBa. Pemenue
3a/1a4 Ha HaXOXKJCHHE BEPOSTHOCTEH C MOMOIIBIO IepEBa CIIYYaliHOTO IKCIIEPUMEHTA, TUarpaMM
Ditnepa.

9 k1ace

IIpeocmasnenue oannvix 6 8ude madauy, ouazpamm, cpapurKos, uHmepnpemayusi OAHHuIX.
UreHue U MOCTpOeHUE TaOHIl, AUarpaMm, TpahuKoOB MO PEATbHBIM JTaHHBIM.

Ilepecmanoexu u pakmopuan. Couetanus u Yucio couetanuit. Tpeyronpauk [lackas.
Pemienue 3a1a4 ¢ UCMOIb30BaHMEM KOMOMHATOPHKH.

T'eomempuueckas eeposmuocmy. CiiydaiiHbIM BBIOOP TOUKHU U3 GUTYpPHI Ha IJIOCKOCTH, U3
OTpe3Ka U U3 JYT'U OKPYKHOCTH.



HUcnvimanue. Ycnex u neyoaua. Cepusi ICTIBITaHHM 10 TIepBoro ycnexa. Cepust HCIIbITaHUI
Bepuymnnu. BepositHocTH cOObITHIA B cepuy UcTbITaHUi bepHyIm.

Cryuatinas eenuyuna u pacnpeoenenue geposmuocmetl. MareMaTudeckoe OXuaaHue U
mucnepcus. [lpuMepsl MaTeEMaTUUECKOTO OKUAAHUS KaK TEOPETUUECKOTO CPEHETO 3HAUECHUS
BEJIMYMHBI. MaTeMaTnuuecKoe 0XKUIAHUE U TUCTIEPCUs] CIIy4allHOM BETUYMHBI «YHUCIIO YCIIEXOB B
CepUH UCHBITAHUN bepHym».

Iounamue o 3axone 6onvuiux yucen. Iamepenue BeposTHOCTEN C MOMOIIBIO YacToT. Poib u
3HaUEHUE 3aKOHa OOJIBIINX YKCEI B IPUPOJIE U OOIIECTBE.

I11.  Ilnanupyemble pe3yJibTaThbl OCBOCHHUSI y4eOHOI0 NMpeaAMeTa

JIMYHOCTHBIE Pe3yJibTAThI:

e [IlarpuoTHyeckoe BOCHHMTAHME: NPOSBICHUEM HMHTEpPECAa K MPOIUIOMY M HACTOALLIEMY
POCCHIICKOM MaTeMaTHUKHU, LEHHOCTHbIM OTHOLIEHHEM K JOCTHXKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUHCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIIOJb30BAHUIK ATUX
JOCTHKEHUH B IPYIMX HayKaxX U MPUKIAIHBIX cepax.

e [I'paxxmanckoe M TyXOBHO-HPAaBCTBEHHOE BOCIHHMTAHUE: TOTOBHOCTBIO K BBIINOJHEHUIO
00s3aHHOCTEN  TpakJaHWHA W  peaju3aluud €ero ImpaB, MPEACTaBICHUEM O
MaTEeMAaTHYECKUX OCHOBaX (YHKIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SIBJICHHM,
npoueayp TpakIaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH W IIp.); TOTOBHOCTBIO K
OOCYXXJIEHUIO DJTHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMCHCHHEM
JOCTH)KEHUI HAayKH, OCO3HAHHEM BA)KHOCTU MOPAJIbHO-ITUYECKUX [PUHIIMIIOB B
JIESITEIBHOCTH YYEHOTO.

e TpynoBoe BocIMTAHME: YCTAHOBKOW Ha aKTMBHOE YYaCTHE B PELICHUM IPAKTUYECKUX
3a/lay MaTeMaTU4YEeCKON HAamNpaBIEHHOCTH, OCO3HAHMEM BAXXKHOCTU MaTEMaTUYECKOIO
o0pa3oBaHUsl Ha TMPOTSHKEHUHM BCEW JKU3HM /IS YCIEUIHOH mNpodecCHOHAIbHON
JNESTENIbHOCTH W pa3BUTHEM HEOOXOAMMBIX YMEHHUH; OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAJIbHON TPaeKTOpUM OOpa30BaHUSI U IKU3HEHHBIX ILJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

e JcreTHYecKoe BOCIHUTAHHE: CIOCOOHOCTHIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY
BOCIIPUSITUIO MAaTE€MaTUYECKUX OOBEKTOB, 3a]ad, PEIICHUM, PACCYXKIACHUN; YMEHHIO
BHUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

e [leHHOCTHM HAY4YHOI0 NO3HAHUA: OpPHEHTAUHMEW B ACATEILHOCTH HAa COBPEMEHHYIO
CHUCTEMY HAaYYHBIX MPEJICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa,
MPUPOJBI U OOIEeCTBA, MOHUMAHUEM MATeMaTUYECKOW HAayKu Kak cepbl YyelIoBeYecKOM
JIEATEIIbHOCTH, 3TAloOB €€ pa3BUTHS M 3HAYUMOCTH [UJI pPa3BUTUA LUBWIN3ALMNU;
OBJIQZICHUEM SA3BIKOM MATEMaTUKH M MAaTEMaTUYECKOM KYJbTYpOM Kak CpeICTBOM
MO3HAHUA  MHUpa; OBJIAJACHUEM MPOCTEUIIMMHU  HABBIKAMH  HCCJIEI0BATEIbCKOMN
JIEATEIIbHOCTH.

e @dusnyeckoe BocUTaHUe, GOPMHUPOBAHUE KYJIbTYPbI 310POBbSl U IMOIMOHAJIBLHOIO
0,1aronoJy4usi: TOTOBHOCTBIO IPUMEHSITh MATEMAaTUUECKUE 3HAHUSI B MHTEPECaX CBOETO
3/I0pOBbS, BEACHUS 30pOBOro o0Opas3a >KM3HM (340POBOE MHUTAaHWE, COATaHCHPOBAHHBIN
pexuM 3aHATHI 51 OT/bIXA, peryJsipHas buzndeckas AKTHUBHOCTH);
c(hOpMUPOBAHHOCThIOHABBIKA pedieKkcruy, MpU3HAHUEM CBOETO TMpaBa Ha OUIMOKY U
TaKoro K€ MpaBa JpPyroro 4eroBeKa.

e DJKOJ0rH4ecKoe BOCIMTAHME: OPUEHTAIMEN HAa MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUMN
JUISL pEIIeHUs 3aJad B OOJIACTH COXPAaHHOCTU OKpPY)KAIOIIEH CpeIbl, TIAaHHPOBAHUS
MOCTYNIKOB M OILIEHKM HMX BO3MOXHBIX TIOCIEACTBUN JUIsl OKPY)KAIOIIEW Cpelbl;
OCO3HAaHHEM TJI00aTBLHOTO XapaKTepa IKOJOTUIECKUX MPOoOJIeM U MyTel UX pelieHusl.

e JluyHOCTHbIEe pe3yabTaThl, o0ecneyMBalOlHe AJANTALNUI0 O0y4YaloLIerocsi K
U3MEHAIIMMCH YCJIOBHSIM COUMAJBLHOW M TNPHUPOIHOH CpeAbl: TOTOBHOCTHIO K
JEUCTBUAM B  YCIIOBUSX  HEOINPENEIEHHOCTH, IIOBBILIEHUID  YPOBHS  CBOEHU
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y



JIpYTUX JIOACH, MPUOOpeTaTh B COBMECTHOM NEATEIbHOCTU HOBBIE 3HAHUS, HABBIKM U
KOMIIETEHIIMM M3 OMbITA IPYTUX;HEOOXOIUMOCTHIO B ()OPMHUPOBAHUHN HOBBIX 3HAHUH, B
TOM uucie (GpopMyaupoBaTh UACH, MOHITHS, TUIOTE3b 00 00BEKTaX U SBIEHUSX, B TOM
quciae paHee HE M3BECTHBIX, OCO3HaBaTh JAePUUIUTHI COOCTBEHHBIX 3HAHUUH U
KOMIIETEHTHOCTEH, JIAHUPOBATh CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYAaIlMI0, BOCIIPHHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMED,
KOPPEKTUPOBAaTh MPUHUMAEMble pElIeHUs M JEHCTBUS, (OPMYIUPOBATH M OICHUBATDH
PHCKH U TIOCJIECTBUSA, (POPMHPOBATH OIIBIT.

MeTtanpeaMeTHbie pe3yJibTAThI:

5 kaace

1) YVuueepcanviuvie nosnasamensnsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C80EHUe MEMOO08 NOZHAHUSL OKPYICAIOUEe20 MUpd;
npuUMeHeHUe 102ULeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBrble JJornueckue aeicTBu:

BBIABJIITE U XAPAKTCPU30BATHh CYHICCTBCHHBLIC NPHU3HAKU MATCMATHYCCKUX 06’beKTOB,
NOHATHH, OTHOIICHUH MEXAy NOHATHAMH; (OPMYIUPOBATH ONpPEACICHUS TMOHSATHIA;
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIUU, OCHOBAHUS 1Ji1 000OIIeHUS U
CpaBHEHUS,

BOCHPUHUMATh, GOPMYITUPOBATH U MPEOOPA30BLIBATH CYKICHUS:

BBIABJIATE MATEMATUUYCCKHUEC 3aKOHOMEPHOCTHU, B3aMMOCBA3U U IIPOTUBOPCHUUS B Ci)aKTaX,
JaHHBIX, Ha6JIIOI[eHI/I$IX N YTBCPIKIACHUAX,

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHNEM 3aKOHOB JIOTUKH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
MPOBOAUTH CAaMOCTOSITEIbHO HECTIOKHBIE JOKAa3aTeIbCcTBA MaTeMaTHUeCKHX (HaKToB,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
ba3oBble uccienoBare/bCKue AeiiCTBUS:

UCIIONIb30BaTh  BONPOCHI  KaK  HMCCIENOBATENbCKHM  MHCTPYMEHT  IO3HAHMS;
dbopMynTupoBaTh BOPOCHL, ApPT'yMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH 110 CAMOCTOSATEIHFHO COCTABJICHHOMY IUIAHY HECJIOKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE UCCIICOBAHNE 110 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 O0BEKTa,
3aBHCUMOCTEH 00bEKTOB MKy COOOM;

Pabora ¢ undpopmanmeii:

BBIOMpATh, AHAJTU3UPOBATH, CHUCTEMATHU3HPOBATh M HHTEPHPETUPOBATH WHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BBIOMpaTh (OpMy MpeACcTaBieHUs WH(DOPMALMK U WILTIOCTPUPOBAThH pelIaeMble 3a/1adyu
CcXeMaMu;

OLIEHHUBATh HAAEKHOCTh HH(DOPMALIMU 11O KPUTEPUSIM, MTPEITI0KEHHBIM YUUTEIIEM.

2) VHusepcanvnvle KomMMyHuxamueHnwvle Oelicmsusi o00ecneyusarom CcQOpMUpo8aHHOCHb
COYUATILHBIX HABLIKOG 0OYUAIOUUXCHL.

O0menue:

BOCIIPUHMMATh U (OPMYITUPOBATh CYXJIEHUS B COOTBETCTBUH C YCIOBHUSMHU U LEISAMH
oOIIeHus; $ICHO, TOYHO, TPaMOTHO BBbIp@XaTh CBOIO TOYKY 3pEHHMs B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO0 XOAY PEUICHHs 3a7ayl, KOMMEHTHpPOBAThH
HOJy4YEeHHBINH pe3ynbTaT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TE€MbI, MPOOIEMBI,
pelaeMoil 3a/1a4uu, BbICKAa3bIBaTh UJEH, HALIEJICHHBIE HA MOUCK PEIIECHHUS; COTOCTABIATh
CBOMU CYXJICHUS C CY>KACHUSMU JIPYTUX YYaCTHUKOB JTHAJIOTA;

MIPEJICTaBIATh PE3yNbTaThl PEIICHUS 3a/1a4H.

CoTpyaHuuecTBo:

pacripenienath BUIbI paboT, JOrOBapUBAThHCS, 00CYXIATh MPOLECC U PE3yIbTaT paboTh;
0000111aTh MHEHUS HECKOILKUX TIOIEI;

y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CykaeHUs,, 0OMEH MHEHUSIMH, MO3TOBBIE
LITYPMBI U JIp.).



3) Yuusepcanvuvie pecynamuensie oeticmeus obdecneyusarom hopmuposaHue CMblCO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3amnus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, QJITOPUTM pElIeHHs 3aJadd (WIM €ro 4acTh),
apryMeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yuéTOM HOBOM HH(OpMALIUH.
CaMOKOHTPOJIb:

BJIaJIETh CIIOCOOAMHM CaMOIIPOBEPKU, CAMOKOHTPOJISI Mpolecca M pe3ysbTara pelieHus
MaTeMaTH4eCKOH 3aauu;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH IOCTABICHHON LEJIHU U YCIOBHSM,
HaXOJUTh OLINOKY.

6 kaacc

1) YVuueepcanvivie nosnasamensnsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C80EHUE MEMOO08 NOZHAHUSL OKPYICAIOUEe20 MUPA;
npuUMeHeHUe J102ULEeCKUX, UCCIe008aAMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBrble JJornueckue aeiicTBus:

BBIABJIIATD U XapaKTepI/BOBaTB CYH_IGCTBCHHBIG HpI/I3HaKI/I MAaTEMATUYCCKUX O6’beKTOB,
NOHATHH, OTHOIICHUI MEXAy MOHATHAMH; (OPMYIUPOBATH ONpPEACICHUS TMOHSATHIA;
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIUU, OCHOBAHUS 1Ji1 00OOIIeHHS U
CpaBHEHUS,

BOCIPUHUMATH, GOPMYIUPOBATH U IPEOOPA3OBHIBATH CYKICHUS:

BBISBIIATh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHBOpEUHs B (pakTax,
JAHHBIX, HAOJIIOICHUSX U YTBEPKACHUSIX;

J€JIaTh BBIBOAbBI C UCITIOJIB30BAHUEM 3aKOHOB JIOTHUKH, YMO?;aKJIIO‘-ICHI/Iﬁ 110 aHAJIOTUH,
HpOBOILI/ITB CaMOCTOSTCIBHO HCCIIOXHBIC O0Ka3aTcIbCTBA MATECMATHUYCCKUX (baKTOB,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
Ba3zoBble ncciaenoBaTeabCKHe AeiicCTBUA:

UCIIONIb30BaTh ~ BONPOCHI  KAaK  HMCCIENOBATENbCKHM  MHCTPYMEHT  IO3HAHMS;
dbopMynupoBaTh BOMPOCH], PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, apryMEHTUPOBATh
CBOIO MO3HIUIO, MHCHHE;

MPOBOAUTHh MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA AKCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

Pabora ¢ nuopmanmeii:

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATH3WPOBATh W HWHTEPHPETUPOBATH HH(OpPMAIHIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

BBIOMpaTh (OpMy MpeACTaBieHUs WH(DOPMALMK U WILTIOCTPUPOBATH PelIaeMble 3a/1adyu
CXEMaMHU;

OLICHHUBATh HAAEKHOCTh HH(DOPMALIMU 1O KPUTEPUSIM, MTPEITI0KEHHBIM YUUTEIIEM.

2) VHusepcanvnvle KomMMyHukamueHnwvle Oelicmsusi 00ecneyusarom CcQOpMUpPO8aHHOCHb
COYUATIbHBIX HABLIKOG 0OYUAIOUIUXCHL.

Oo0menue:

BOCIIPUHUMATH U (DOPMYIHUPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBUSIMH U LEISIMU
OOIIeHHs; $ICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHMsS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJAY PEIICHUs 3a7add, KOMMEHTHPOBATH
MOJTyYEHHBIH Pe3yNbTaT;

B X0Jie 00CYXXJIEHUS 33aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
peliaeMoii 3a/1auu, BHICKA3bIBaTh WUJICH, HAIIETICHHBIC HA TIOUCK PEIICHUS; COMOCTaBIATh
CBOM CYXKJICHUS C CYXJICHHUSIMH JPYTUX YIYACTHHKOB JTHAIIOTA;

MIPEJICTABIATH PE3YNbTAThI PEIICHUS 3a/1a4H.

CotpyannuecrBo:

pactpeneNaTh BUABl pa0doT, TOrOBapUBATHCS, OOCYKIATh MPOIECC U pe3yabTaT PadoThI;
000011aTh MHEHUS HECKOJILKUX JIONEH;



y4acTBOBaTh B TPYMMOBBIX opMax paboThl (00CYXaeHHS, 0OMEH MHCHUSIMHU, MO3TOBBIE
LITYPMBI U JIp.).

3) Yuusepcanvnvie pecynamuensvie oeiicmeusi obecneyugarom @opmuposarue CMblCO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3amnus:

CaMOCTOATENIbHO COCTABJISITh IUIAH, AJTOPUTM pelleHus 3aaaud (WM €ro 4YacTh),
BEIOMpATh CIOCOO0 pemeHus ¢ Yy4E€TOM HUMEIOIMUXCS PECYpcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIEcca M pe3ysibTara PemieHUs
MaTeMaTHYeCKOU 3aa4uu;

OIICHUBATh COOTBETCTBHUE pPE3yJibTaTa JEATECIIBHOCTH IMOCTABJICHHON LEIW U YCIOBHUSIM,
OOBSCHSTH IPUYUHBI JOCTHKCHUSI UM HE JIOCTUKCHHUS 1I€TTH, HAXOIUTh OIITHOKY.

7 kaacce

1) YVuueepcanvuvie nosnasamensnsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C80EHUe MEeMOO08 NOZHAHUSL OKPYICAIOUEe20 MUpA;
npUMeHeHUe 102UYEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3oBble Jlornueckue AeiicTBUs:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB,
NOHATHH, OTHONICHUH MEXAy MOHATHAMH;, (OPMYIUPOBATH ONpPEACIICHUS TOHSITHIA;
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIACCU(PUKALMK, OCHOBAHUS AJIs1 0000LIeHNs U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpPMYyJIUpOBaTh U NPeoOpa3OBbIBATH CYXAEHUS: YTBEpIUTEIbHbIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHbIE;

BBISIBIIITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (aKTax,
JTAHHBIX, HAOIOICHHSIX M YTBEP)KICHHSIX;

JieN1aTh BBIBO/BI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, AE€JYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

pa3duparpb 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KICHUN (IPSAMBIE U OT IPOTUBHOTO),
IPOBOJUTH CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKuX (haKToB,
BBICTPAaWBaTh ApPTryMEHTAIMIO, MPUBOJUTH TMPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh cHoco0 pemieHusi y4dyeOHOW 3ajaud (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanboJiee MOIXOJAIIMA C YYETOM CaMOCTOSTEIbHO BBIJEIECHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eicTBUA:

UCMOJb30BaTh  BONPOCHl ~ KaK  HCCIEAOBAaTENbCKUM  HMHCTPYMEHT  IO3HaHUS;
(bopMynHupoBaTh BOIPOCH], (PUKCHpPYIOIIME MPOTUBOpPEUHE, MPOOIEMy, CaMOCTOSTEIbHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpMHUpPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHE;

MPOBOAUTH IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIaHY HECIOXHBIH HKCHEPUMEHT,
HEeOO0JIbIIIOE UCCIIEOBAHNE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

CaMOCTOATENbHO  (popMynHMpoBaTh 00OOMIEHWs] W  BBIBOABI 1O  pe3yJbTaTraM
NpOBEAEHHOTO HAOIIOJEHMSI, HCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHHMIA;

Pa6ora ¢ undopmaumeii:

BbIOMpPATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3INYHBIX BUAOB U (POPM NPEICTABICHUS;

BbIOMpaTh (OpMy MpeAcTaBiIeHNs WH(DOPMALMK U WUTIOCTPUPOBATH PelIaeMble 3a/1auu
CXeMaMH, AruarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;



OLICHUBATh HAJEKHOCTh MH(POPMAIMU MO KPUTEPUSIM, MPEITIOKEHHBIM YUUTEIEM WIH
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEIILHO.

2) VuusepcanvHvie KomMMyHukamuenwvle Oelicmeus odecneyugarom CcQOpMUpOBAHHOCMb
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

BOCIIPUHUMATH W (DOPMYIUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBHUSMH U LEISMU
OOIIeHMs; SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY pEIlIeHHUs 3aJaud, KOMMEHTHPOBAThH
IIOJIYYECHHBIA pe3yibTarT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TE€MbI, MPOOJIEMBbI,
pelaeMoii 3a1auu, BbICKAa3bIBaTh UJICH, HALIEJICHHbIC HA MOUCK PEIICHHUS; COTOCTaBIATh
CBOM CYXKJICHUS C CYXKJICHUSIMH JAPYTrUX YIACTHUKOB JUAIIOTA, OOHAPYKUBATh PAa3ININe U
CXOJICTBO IMO3UIUI; B KOPPEKTHOH Qopme QGOopMyIupoBaTh pa3HOIIACHUS, CBOU
BO3PaKCHUS;

MIPEJICTaBIATh PE3yibTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTa, HUCCIIEIOBaHUS, MPOCKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4€TOM 3aJlad IMPE3CHTAlUuu U
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTBo:

MMOHUMATh ¥ UCIIOJIB30BaTh MIPEHMYIIIECTBA KOMAHIHON U WHINBUAYAIBHON pabOThI IpU
pemieHnH  y49eOHBIX ~ MAaTeMAaTWYSCKUX  3ajad; MNPUHUMATh IeJbh COBMECTHOMN
JESTENIbHOCTH, paclpeiensaTh BUIbl padOT, JOroBapuBaThCSA, OOCYXKIAaTh MPOILECC U
pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIp.); BBIIOJHITH CBOIO 4acTh PaOOTHI U KOOPJAWHUPOBATH CBOU JEUCTBUSA C
JIPYTHMH 4JICHAMHU KOMAaH/IbI, OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOLIUI MPOJIYKT IO
KpUTEpUaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pecynamuenvle Oelicmsus obecnedugarom Gopmuposanue CmvlClO8bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IIJIaH, aJrOPUTM pelleHHs 3ajaud (WIM ero 4acTh),
BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH BapHaHTHI PEIICHHH C Y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb:

BJaJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoOLecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKON 3ajauu;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa JACATEIBHOCTH IOCTABICHHON IENU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS UJIM HE JTOCTHXKEHHUS 1€, HaXOAUTh OIIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

8 ki1ace

1) YVuueepcanvuvie nosnasamensmsle oeticmsus obecneuusarom opmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 0OVUAOWUXCS (0C8OEHUE MEMOO08 NOZHAHUSL OKPYICAIOUE20 MUPA;
npUMeHeHUe J102UYeCKUX, UCCIe008AmeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3oBble JlornyecKue AeicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYHIECTBEHHbIE NPU3HAKUM MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOLIEHUH MEXIy MOHATUSAMU; (DOPMYIHpPOBATH OINpEAeNeHUs IMOHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS JJIs1 0000IeHNS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOIO aHAIN3A;

BOCIIPUHMMATh, (POPMYJIMPOBaTh U MpPeoOpa3oBHIBaTh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (pakTax,
JAHHBIX, HAOJIOJEHUSX M YTBEPKACHUSX; MpeasiaraTb KPUTEPUU [UJIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUN;



JieNiaTh BBIBOABI C HCIOJb30BAaHHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX UM HWHIYKTHUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHUI [0 aHAJIOTUH;

pa3bupath J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPSIMbIE U OT IPOTHUBHOTO),
MPOBOJAMUTH CAaMOCTOSITEIbHO HECIOKHbIE JOKa3aTelbCTBA MaTeMaTHUeCKUX (HaKTOB,
BBICTPAaWBaTh ApPryMEHTAINIO, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

BBIOMpPATh CIOCOO pemeHuss y4eOHOH 3anaun (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHns, BbIOMpaTh Hambosiee MOIXOAAUINHA ¢ Y4ETOM CaMOCTOSTENBHO BBIJCICHHBIX
Kkputepues). bazoBble ucciie10BaTeIbCKHeE IeliCTBUSA:

UCIOJB30BAaTh  BOMPOCHI ~ KaK  HMCCIEAOBATENbCKUH  HMHCTPYMEHT  IO3HaHUS,
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3y, apryMEHTHUPOBATH CBOIO
NO3HIINIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA AKCHEPUMEHT,
HEeOO0JIbIIIOE UCCIIEIOBAHKE 110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro 00ObeKTa,
3aBUCHUMOCTEN OOBEKTOB MEXIY COOOI;

CaMOCTOSITENIbHO  (OpMyIUpOBaTh  0000OIIEHUS W  BBIBOJABI 1O  pe3yibTaTam
MPOBEAEHHOTO HAOIIOJCHMSI, HCCIEAOBaHUs, OICHHBATh JOCTOBEPHOCTh MOJTYYEHHBIX
PE3yJIbTaTOB, BHIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTATh MPEIANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH HEIOCTATOYHOCTh M H30BITOUHOCTh HH(OPMALIUU, JAHHBIX, HEOOXOTUMBIX IS
pelIeHHs 3a/1a9u;

BBIOMpATh, aHAJIM3UPOBATH, CHUCTEMATHU3HPOBATh M HHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpAaTh (opMy MpeacTaBiIeHHsI HHYOPMAIMKM U WILTIOCTPUPOBATh pEIIacMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIUU MO KPUTEPUAM, MPEIJIOKEHHBIM yUUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTLHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgust 0becneuusaiom coopmuposaHnocms
COYUATIbHBIX HABLIKOG 0OYUAIOUIUXCHL.

Oo0menne:

BOCIIPUHMMATh U (OPMYITUPOBATh CYXJIEHUS B COOTBETCTBHM C YCIOBHUSMHU U LEISIMU
oOIIeHus; $ICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHMsI B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY pElIeHHUs 3ajauyd, KOMMEHTHPOBAThH
HOJy4YEeHHBIH pe3ynbTaT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKJaeMOW TeMBbI, MPOOIEMBI,
periaeMoil 3a7auu, BbICKa3bIBaTh HMJI€U, HAIlEJIEHHbIE HA MOUCK PELICHMS]; CONIOCTABIATh
CBOU CYXJIEHUS C CY>KICHUSIMU JIPYTUX YYAaCTHUKOB JMA0ra, OOHapy>KUBaTh pa3inyue u
CXOJICTBO IMO3ULMI; B KOPpPEKTHOM Qopme QopMyaupoBaTh pa3HOIJIAcHs, CBOU
BO3PaXEHHUS;

MIPEJICTaBIATh PE3YyibTAaThl PELIEHUS 3aJaud, SKCIIEPUMEHTA, HUCCIIEIOBaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3aJlad IPE3eHTAaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW U MHIUBHIyalbHON pabOThI MPH
pelieHnn  y4yeOHBIX  MaTeMaTH4YecKuX  3a7ady; MpPUHUMATh 1eJb COBMECTHOM
JeSITeIbHOCTH, MJIAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOW pabOThI, paclpeleNiaTh BHJIbI
paboT, JOroBapHBaTHCA, 00CYKIAaTh MPOIECC M Pe3yabTaT pabOThI, 0000MAaTh MHEHHS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYMNIOBBIX (hopmax paboThl (00CyKaeHHs,, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JIp.); BBINOJHSITH CBOIO YacTh pabOTHI U KOOPJWHUPOBATH CBOU JIEUCTBUS C



JIPYTUMU YjieHaMHd KOMaH/Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIa/a B OOMIUN TPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuensvie oOeticmsus odecneuugarom @GopmMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AQJITOPUTM pElIeHUs 3aJaud (WIK €ro 4acth),
BBIOMpATh CIIOCOO pelleHHus C Y4ETOM HMEIOLIMXCS PECYpCcOoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTbh M KOPPEKTUPOBATH BAapPUAHTBl PELICHUNW C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJSI MpOLecca U pe3yibTaTa pelIeHuUs
MaTeMaTHYECKOH 3a7auu;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IIPU PELICHHUH 337a4d, BHOCHUTH
KOPPEKTHBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa IEATEIbHOCTU IOCTABJICHHOW LEIU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HE JOCTUKEHUS LIENIH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

9 ki1acc

1) Vuusepcanvuvie nosnasamenwvhvle deiicmeus 0becneuusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0ceoeHue Memo008 NOZHAHUSL OKPYICAIOUe20 MUpA;
npUMeHeHUe 102UYECKUX, UCCTIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuet).

Ba3oBble tornyeckue neiicTBus:

BBISIBJIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKW MaTeMaTHYECKUX OOBEKTOB,
HNOHATUHM, OTHOIIEHUIN MEXAy HOHATHAMM; (DOPMYIUPOBATH OINpPECICHUS MOHATHIA;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsi 0000UIICHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBaTh M MPEOOpa3OBHIBAThH CYXKACHUS: yTBEPAWUTEILHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

BBISIBJIATh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUUs B (akTax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKACHUAX; INpeanaraTb KPUTEPUM JUIsL BBISABJICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUYUI;

JieNlaTh BBIBOJBI C HCIOJb30BAHWEM 3aKOHOB JIOTHKH, JAEIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparhb J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKICHUN (pSAMbIE U OT MPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEIbHO HECIIOKHBIE JI0OKa3aTeNbCTBA MaTeMaTHYeCKuX (hakKToB,
BBICTpAauBaTh apryMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CHoco0 pelieHuss y4yeOHOW 3ajaud (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbojee MOIXOIAMINM C YYETOM CaMOCTOSATENbHO BBIJEIEHHBIX
KputepreB). bazoBble uccieoBaTebCKkue AeiicTBUA:

UCIOJIb30BAaTh  BONPOCHI KAk  HCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHMS;
(dbopMynupoBaTh BONPOCH, (PUKCUPYIOLIUE MPOTUBOPEUYUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE€, (OpPMHUPOBATH TUMOTE3y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHE;

IIPOBOAUTH IO CAaMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH DKCIEPUMEHT,
HEeOOJIbIIIOE HCCIIeI0OBaHNE MO0 YCTaHOBIICHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa,
3aBUCUMOCTE 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO ~ (hopMyJIHpoBaTh  OOOOIIEHHMS ¥ BBIBOJBI IO  pe3yibTaTam
NPOBEIEHHOIO HAOJIOJCHUS, UCCIEI0BaHMs, OLICHWBATh JOCTOBEPHOCTH IOJYUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE IPOLIECCA, a TAKKE BBIIBUraTh MPEIAIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.



Pabora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTh HH()OPMAIIMH, JAHHBIX, HEOOXOTUMBIX IS
pelleHus 3a1a4u;

BbIOMpPATh, aHAIM3UPOBATH, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OOPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy MpeACTaBiIeHUs UH(DOPMALMU U WUTIOCTPUPOBATH PellaeMble 3a/1adyu
CXeMaMH, AuarpaMMaMu, HHOU rpadpukoi U MX KOMOMHALIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIUK [0 KPUTEPHUSAM, MPEIUIOKECHHBIM yYUTEIEM WIIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

2) VuusepcanvHvie KoOMMyHuKamuenwvle Oelicmeus odecneyugarom CcQHOpMUpPOBAHHOCHb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

BOCIIPUHUMATH W (DOPMYIUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBHUSIMH U LEISIMU
OOIIeHMs; SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS MO XOAY PEIICHUs 3aJauyld, KOMMEHTHUPOBATb
IIOJIYYECHHBIA pE3ybTarT;

B X0Jie 00CYKJIeHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TE€MbI, MPOOJIEMBbI,
peliaeMoii 3a/1auu, BbICKAa3bIBaTh U], HAILIETICHHBIC HAa MOUCK PEIICHHUS; COTIOCTABIATh
CBOM CYXKJICHUS C CY)KJICHUSMU JAPYTUX YIACTHUKOB JUAIOTA, OOHAPYKUBAThH PA3IHIUE U
CXOJCTBO TMO3UIUI; B KOppeKTHOW Qopme (opMyIHpoBaTh pas3HOINIACUS, CBOH
BO3PaKCHUS;

MIPEJICTABIATh PE3yibTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, HUCCIEeIOBaHUS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAT BBICTYIUICHHS C Y4€TOM 3a/Jay MpPE3CHTAlUud U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

MMOHUMATh M UCTIOJIB30BaTh MIPSHMYIIIECTBA KOMAHIHOW ¥ WHANBUIYAILHON pabOTHI IPU
pelieHnrd  y4yeOHBIX  MaTeMaTU4YeCKuX 3a7ady; MpPUHUMATh 1eJb COBMECTHOM
JESITCIIbHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW DPAaOOTHI, paclpenciisaTh BUIBI
paboT, moroBapuBaThCs, OOCYXKAATh MPOLIECC M PE3yNbTaT paboOThl, 0000IIaTh MHEHHS
HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CyKaeHMs, 0OMEH MHEHUSMHU, MO3TOBBIE
MITYPMBI U JIp.); BBINOJHITH CBOIO YacTh PaOOTHI U KOOPJAWHHUPOBATH CBOU JNEUCTBUSA C
JIPYTHMH YWICHAMHU KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOUTUI MPOJYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pezynamuensvie oOeticmeus odecneuugarom @GopmMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusauus:

CaMOCTOSITENIbHO COCTABIIATh IJIaH, alTOPUTM pelleHHs 3ajaud (WIM ero 4YacTh),
BBIOMpATh CIOCOO pelleHus ¢ y4ETOM HMEIOUIMXCS PEecypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BAapUAHTBHl PEIICHHUNW C y4ETOM
HOBOH MH(OpMaIHH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3ysbTaTa perieHus
MaTeMaTHYeCKON 3ajauu;

npeABUACTL TPYAHOCTH, KOTOPLIC MOT'YT BO3HHUKHYTH IIPpU PCIICHHUU 3aJadll, BHOCUTDH
KOPPEKTHUBBI B ACATCIIBHOCTH Ha OCHOBE HOBBIX O6CTO$IT€J'H)CTB, Haﬁ}IeHHLIX OI_HI/I6OK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATb COOTBETCTBUC PE3YyJibTaTa ACATCIBHOCTHU MOCTaBJICHHOMN oeJim 1 yCJIOBUSAM,
OOBICHSATD IMPUYKUHBI JOCTUKCHHA WK HE NOCTHXKCHUA LCIIN, HAXOAUTD OI]_II/I6Ky, JaBaThb
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IIpeamMeTHbIe pe3yabTaThI:
5 kjaace



Apudpmeruka. Uncsia v BbIYUCICHUSA

[ToHMMAaTh ¥ MPABWIBHO yMOTPEOISITH TEPMUHBI, CBS3aHHBIE C HATYPATbHBIMU YUCIIAMU,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMHU.

CpaBHHMBaTh M yIOPSAJOYMUBATH HATypaJlbHbIE YHWCJA, CPaBHUBAThb B MPOCTEUIINX
cirydasix OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YHCIIOBOM) MPSIMOW C COOTBETCTBYIOIIUM €i
YHCIIOM M M300pa)kaTh HATypajbHBIE YHMCIIAa TOYKAMU Ha KOOPAMHATHOHN (YUCIIOBOIN)
IIPSIMOM.

BrimonuaTe apudgmeTrueckue IeHCTBUS ¢ HaTypalbHBIMU YUCIIaMU, C OOBIKHOBEHHBIMU
Opo0siMi B MpocTeHmMX ciydasx. 6 BBINOIHATH NMpPOBEpKY, MPUKHIKY pe3yibTara
BBIYMCIICHU.

OxkpyrisaTh HaTypajibHbIC YHCTIA.

Pemenne TeKCTOBBIX 32124

Pemate  TekcTOBBIE 3amaud  apu(METHUECKHUM  CIIOCOOOM M €  I[TOMOIIBIO
OpPTraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pewate 3amaum, conepkaliue 3aBUCHMOCTH, CBSA3BIBAIOIIME BEJIWYUHBI: CKOPOCTb,
BpeMs1, PaCCTOSIHUE; LIEHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKueE 3alIUCH, CXEMBbI, TA0IHIIbI, 0003HAUEHUS IIPU PELLIEHUH 3aa4.
[lonb30BaTbCcsl OCHOBHBIMM €IMHMIIAMH HM3MEPEHUS: LEHbI, MAacChl; PAaCCTOSHMS,
BPEMEHHU, CKOPOCTH; BbIPaXKaTh OJHU €IMHUIIbI BETUYMHBI Uepe3 ApyrHe.

W3Bnekarh, aHAIM3UPOBATh, OIICHUBATH WH(OPMALIHIO, TIPEICTABICHHYIO B TaOIHIIe, HA
CTOJNIOYATON AMarpamMme, MHTEPIPETHPOBATH IPEICTABICHHBIC TaHHBIC, MCIIOIb30BATh
JAaHHBIE MPU PEIICHUH 3a]a4.

Harasgnas reoMeTpust

[Tonb30BaTbcsl TE€OMETPUYECKUMH TIOHATHUSMH: TOYKA, NpsSMas, OTPE30K, Jyd, Yroi,
MHOT'OYTOJIbHUK, OKPYXKHOCTb, KPYT.

[IpuBOANTE TIpUMEpPBI OOBEKTOB OKPY)KAIOLIETO MHpa, MMEIOUINX (HOpMy H3YUEHHBIX
reOMETPHUECKUX (HUryp.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C yIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMHU: yroj, BEPIIMHA, CTOPOHA, JAMAroHajlb; C OKPYKHOCTBIO: PaaHYC,
TMaMeTp, IEHTP.

N300pakaTb U3y4eHHbIE T'€OMETpHUYECKHe (UTypbl Ha HEITMHOBAHHOW M KIJIETYAaTOH
Oymare ¢ IOMOIIbIO LIUPKYJIS U JTUHEHKU.

HaxonuThk UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C IMOMOIIBIO JIMHEHKH,
CTPOUTB OTPE3KH 3alaHHOM JIIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajinyca.
Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB TPSMOYTOJIbHWKA, KBajpaTa sl UX
MOCTPOCHHMSI, BEIYUCICHHS TUIOIIAN U TIEPUMETPA.

BbruucnaTe nepumeTp M oMb KBaapaTa, MpsIMOYroibHUKA, (PUTYp, COCTABICHHBIX
U3 IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KJIeT4aToi Oymare.
[Tonp30BaTbCsi OCHOBHBIMH METPUYECKHMHU €IUHHUIIAMH M3MEPEHUS [UIMHBI, TUIOMIAIN;
BBIpA)XaTh OJJHH €AMHUIIBI BEJIMYMHBI Yepe3 JpyTrue.

Pacnio3HaBaTth mapasienenunesn, Kyo, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, pedpo
rpaHb, U3MEPEHNUs; HAXOJUTh U3MEPEHNUs Mapajuleenumnesaa, Kyoa.

Brrancnare 00b€M KyOa, mapaisienenunesa mo 3aJaHHbBIM H3MEPEHHSIM, MOJIb30BaThCS
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemrate HecoXHBIE 3a/1a4 HA H3MEPEHHE T€OMETPHYECKUX BEITHMUUH B MPAKTHUECKUX
CUTYaIHsX.

6 kiIacc
Yuciia 1 BLIYUCICHUSA

3HaTh U IIOHUMAaTh TCPMUHBI, CBA3aHHBIC C PA3JIMYHBIMU BUAAMU YUCCIT U crocodamMu ux
3aIllucCu, NePpexXoauThb (CCJ'II/I 9TO B03MO)KHO) OT OJIHOH (bOpMLI 3allMCHu 4ucja K I[perf/'I.



CpaBHMBaTh M YHOPSIOYMBATh LIEJIbl€ YUCIA, OOBIKHOBEHHBIE M AECATHYHBIE IPOOH,
CpaBHHUBATL YK CJIa OJHOTI'O U PA3HBIX 3HAKOB.

BeinonHATe, coderas ycTHbIE M NHCbMEHHBbIE NPUEMBI, apupMETHUECKUE JEHCTBUA C
HaTypaJbHBIMM M LEJNBIMH 4YHCIAMH, OOBIKHOBEHHBIMH M JAECATUYHBIMHM ApOOsSMH,
IMMOJIOKUTCIBHBIMHA U OTPULATCIIbHBIMHA YU CIIAMU.

BbruncnsaTe 3HAa4YCHMS YHCIOBBIX BBIPAKCHUMW, BBINOJIHATH IPUKUAKY W OLICHKY
pe3yabTaTa BBIUYMCIEHUH; BBINOJIHATh PEOOpPa30BaHUS YHCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu()METHUECKUX JACHCTBUI.

CoOoTHOCUTH TOYKY Ha KOOPAMHATHOW NPAMOM C COOTBETCTBYIOUIMM €M YHUCIOM U
n300pakaTh YUC/la TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOUTh MOJyJIb YUCIIA.
CoOTHOCUTH TOYKM B MPSAMOYIOJIbHOW CHUCTEME KOOPAMHAT C KOOpAUMHATAMM STOU
TOYKH.

OKpyriisTh Lejble YUCiia U JeCATUYHbIE JPOOU, HAXOJUTh IPUOINKEHUS YHUCEIL.

YucnoBble 1 OyKBeHHbIE BbIPAKEHUSA

[TornMath U ymoTpeOIsiTh TEPMUHBI, CBS3aHHBIE C 3aMKMCHIO CTETICHU YHUCIIA, HAXOIUTh
KBaJpaT W KyO YwWcia, BBIYMCIATH 3HAYCHUS YHUCIIOBBIX BBIPAKECHHM, COJEPIKAIINX
CTETICHU.

[Tonp30BaThCs MpU3HAKAMU JEITUMOCTH, PACKIAAbIBATh HATYypaJbHbIC YHCIIAa HA TIPOCTHIE
MHOKHUTEIIH.

[Tonb30BaTbcs MacITaboOM, COCTABIIATH IPONOPLUU U OTHOLICHHUS.

Ucnonb3oBath OYKBBI JUisi 00O3HAYEHHMs] 4YHUCENT TMIPU 3alUCH  MaTeMaTHYEeCKUX
BBIPQKCHHUH, COCTABJIATH OYKBEHHBIC BBIPOXKCHUS W (POPMYIBI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX BBIPKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE NMOACTAHOBKU U TPE0Opa30BaHUsI.
Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TeKCTOBBIX 3a1a4

Pemiate MHOrOIIAroBble TEKCTOBBIE 3a7jaul ApU(PMETUIECKUM CIIOCOOOM.

Pemate 3agaum, CBs3aHHbIE C OTHOIIEHUEM, IPONOPLHOHAIBHOCTBIO BEIMYUH,
IIPOLICHTAMU; pelllaTh TP OCHOBHBIE 33/1a4M Ha IPOOU U MPOLIEHTHI.

Pemats 3amaum, copepikaliue 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIUYUHBL: CKOPOCTD,
BpeMs, pacCTOSHUE, I1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOAMTENBHOCTb, BpEM,
o0béMa paboThl, HCIONB3YySd apUPMETHUYECKHE JEeHCTBHUS, OLEHKY, NPUKHUIKY;
I0JIB30BAThCS EAMHUIIAMH U3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocraBnsiTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBUIO 3a/a4H.

W3Bnekaty mH(pOpMalMIO, NPEICTABICHHYIO B Ta0NMIAaX, HAa JIMHEHHOW, CTOIOYaTON
WIM  KPYroBOoW  JuarpamMmax, HMHTEPIPETUPOBATH  IPEJCTABICHHbIE  JaHHbBIE;
WCII0JIb30BaTh JAHHbIE DU PELICHUH 3a/1a4.

[TpencraBisaTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTOJI0YATON JUarpamm.

Harasaanas reomMeTrpusi

[TpuBOANTE TpHUMEpPHI OOBEKTOB OKPY)KAIOLIET0 MHpa, UMEIOUIMX (HOpMy HM3YUEHHBIX
IE€OMETPUUECKUX IUIOCKMX M HPOCTPAHCTBEHHBIX (UIYp, MpPHUMEPbl paBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxkaTh ¢ HOMOIIBIO IMPKYJS, JUHEWKH, TPAHCIOPTHpa Ha HEIMHOBAaHHON W
KJIeTyaTol Oymare H3ydeHHbIE IUIOCKME TeoMeTpuuyeckue (Urypbl U KOH(HUIypaluu,
CUMMETPUYHbIE (PUTYPBI.

[Tonp30BaTbcss TEOMETPUUECKUMH  TMOHSATHUSMHU: PaBEHCTBO (QUTYp, CHMMETpUS;
HCIIOJIB30BAaTh TEPMHUHOJIOTHIO, CBS3aHHYKO C CHMMETPHUEW: OCb CUMMETPHUH, LEHTP
CUMMETpPUHU.

Haxonuthe BeIWYMHBI YIJIOB U3MEPEHHEM C IOMOIIBI0 TPAHCIIOPTHPA, CTPOUTH YIJIBI
3aIaHHOM BEJIMYMHBI, I0Jb30BaThC NPU PEIICHHHM 33Jad TpajyCHOM MEpOH YIJIOB;
pacro3HaBaTh Ha YEepPTEKaX OCTPbIN, IPSIMOU, pa3BEPHYTBIA U TYIIOU YIJIBL.

BbluucniaTe IMHY JOMAaHOW, NEPUMETP MHOTOYTOJIbHUKA, IMOJIb30BAThCSA €IMHHUIIAMHU
W3MEPEHMS JUIMHBI, BBIPAXaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.



e Haxoouth, HCIIONIB3Ys YEPTEKHBIE HHCTPYMEHTHI, PACCTOSIHUSA: MEKIY IBYMs TOUYKaMH,
OT TOYKH J0 NIPSIMOM, JUIMHY ITyTU HA KBAJPATHOU CETKE.

e Bpluncnats Iiomanbs (GUIryp, COCTABIEHHBIX W3 MPSAMOYTOJIBHUKOB, HCIOJIb30BaTh
pa3OueHue Ha NpPAMOYTOJIBHUKM, Ha paBHble (UIYpbl, JOCTpauBaHUE [0
IIPSIMOYT'OJIBHUKA; I10Jb30BaTbCsl OCHOBHBIMM CIMHMIIAMH HW3MEPEHHs IUIOLIAMM;
BBIPAXKaTh OJHU €IMHULBI N3MEPEHUS IUIOIIALU YepE3 APYyTHE.

e Pacno3HaBaTh Ha MOJEIISAX U N300paKEHUSIX MHUPAMHTy, KOHYC, IUIHHIP, UCTIOIb30BaTh
TEPMUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBAaHHE, pa3BEPTKA.

e l300paxarh Ha KjIeT4aTOW Oymare NpsAMOYTOJIbHBIN Napaielenues.

e Bpuncnate 00bEM  NPSAMOYrojbHOIO — Napajuleenunesna, Kyba, MOJb30BaThCs
OCHOBHBIMM €IMHUIIAMU M3MEpEeHHUs 00bEMA; BbIpAXKaThb OAHMU EIUHHIIBI U3MEPEHUs
o0BEMa uepe3 apyrue.

e Pemarp HECIIOKHBIC 331a4U HA HAXOXKJICHUE T€OMETPUYECKUX BEJIMYMH B IIPAKTUYECKUX
CUTyalUsIX.

Auaredpa 7-9 kiacc

Apudmernka

Yuawuiica nayuumcsa:

* [OHUMAaTh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUMCIICHUS;

* BBIp@XaTh YHUCJIA B OKBUBAJEHTHBIX (opmax, BbIOMpas Haubojee NOAXOAALIYI0 B
3aBUCHUMOCTHU OT KOHKPETHON CUTYaluy;

*  BBINOJIHATH BBIUUCIICHUS C OOBIKHOBEHHBIMH U JIECSITUYHBIMH JPOOSIMH, COUETast YCTHbBIE U
[UMCbMEHHbIE TPUEMBI BBIYUCIICHUN;

* HCHOJB30BAaTh IIOHATUS W YMEHHsA, CBA3aHHBIE C IIPOLEHTaMH, B XOAE PpELICHUS
MaTeMaTUYeCKUX 3aJad M 3a4ad M3 CMEXKHBIX IIPEIMETOB, BBIIOJIHATH HECIOXKHBIE
IIPAKTUYECKHUE PACUETHI;

* aHaJIM3UpOBaTh TIpaUKU 3aBUCHUMOCTEM MEXAYy BelIMUYMHAMU (paccTOsiHME, BpeMms,
Temreparypa u T. IL.).

*  HCIIOJIb30BATh MOHATHS, CBSI3aHHBIE C IEJIMMOCTBIO HaTypalbHBIX YHCE;

*  CpaBHUBATh U YNOPSAJOYMBATH PALIMOHAIBHBIE YUCIIA;

*  BBINOJIHATH BBIYUCIEHUS C pPallMOHAIbHBIMU YHUCIIAMH, COYETasl YCTHbIE U NHCbMEHHbIE
IPUEMBI BBIYUCIICHUH, IPUMEHATH KAIBKYJIATOD;

* HCNOJNB30BaTh IMOHSATHS WU YMEHHUs, CBA3aHHbIE C MPONOPLHUOHAIBHOCTHIO BEJIHYMH,
IIPOLIEHTaMH, B XOJI€ PELICHUS MaTEeMAaTHMUYECKUX 3aJad U 3a7ad U3 CMEXHBIX IPEIMETOB,
BBITOJIHATh HECTIOKHBIE TPAKTUYECKUE PAacCUEThI;

Yuawuiica nonyuum 603moxicHocms HaAYYUMbCAL:

*  TO3HAKOMHUTHCS C MO3MIMOHHBIMM CHUCTEMAaMH CUUCIIEHUS C OCHOBAHHUSMM, OTJIIMYHBIMHU OT
10;

s yIIIyOWUTH M pa3BUTh NPEJCTABICHHS O HATYypalbHBIX YUCIIAX;

*  HAYYHUTHCS UCIIOJIB30BaTh MPUEMBI, PAIIMOHAIM3UPYIOIINE BBIYUCICHUS, TPHOOPECTH HABBIK
KOHTPOJIMPOBATh BBIYUCIEHHUSI, BEIOUpPAast HOIXOAAIMN Il CUTYalllu CIIOCO0.

YucioBble U OYKBEeHHbIE BHIPAKEHHA

Yuawuiica nayuumes:

*  BBINOJHATH ONEPAIUH C YACIOBBIMU BBIPOKEHUSIMH,

*  BBINOJHATH NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH (PAaCKpbhITHE CKOOOK, MpUBEACHUE
MOJI0OHBIX CaraeMsbix);

*  pewarh JUHEHHBIE YPAaBHEHUS, pelliaTh TEKCTOBbIE 33/1aul alre0pandeckuM METOIOM.

Yuawuiica nonyuum 603moxicHoCmb HAYYUMbCA

*  Pa3BUTH MPEICTABICHUS O OYKBEHHBIX BBIPAKEHUIX U UX MPEOOPA30BaAHUSIX;

*  OBJIQJICThH CICIUANTBHBIMUA NPUEMAMH PEUICHHUs ypaBHEHUH, MPUMEHSTH anmapar ypaBHEHUIH
JUISL PEeLIeHUs] KaK TEKCTOBBIX, TaK U MPAKTUUECKUX 3a]1ay.

Yucii0Bble MHOKECTBA.



Yuawuiica nayuumces:

* [IOHMMaThb TEPMHUHOJIOTHIO M CHMBOJIMKY, CBA3aHHbBIE C MOHITHEM MHOKECTBA, BBIIIOJIHSTH
oIepanuy HaJl MHOKECTBAMU;

*  HCIIOJIb30BaTh HaYaJIbHBIE MIPEICTABICHHS O MHOYKECTBE I€HCTBUTENBHBIX YUCEIL.

Yuawuiica nonyuum 6o3mooicnocmo Hayuumocs:

*  pa3BHBaTh MIPEACTABIECHUE O MHOXKECTBAX;

* pasBuBaTh IPEICTABICHUE O YNCIE M YUCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JEHCTBUTENBHBIX YMCEI; O POJIM BHIYMCIECHUN B IIPAKTUKE;

*  Pa3BUTh U YIIyOUTh 3HAHUA O AECCATUYHOM 3allMCU JCHCTBUTEIbHBIX YUCel (IIEpUOJUUECKUe
U HETICPUOINYIECKUE IPOOH).

Anredpanyeckne BbIPaKeHUs

Yuawuiica nayuumes:

* ONEpUpOBATh MOHATUAMU «TOXKIECTBO», «TOXKAECTBEHHOE IIpeoOpa3oBaHue», pelaTh
3aJauu, cojieprkaire OyKBeHHbIE TaHHbIe, paboTath ¢ hopMynamu;

* BBINOJHATH [peoOpa3oBaHUE BBIPAKEHUH, COAEpKALIMX CTENEHW C HaTypalbHbIMU
MIOKa3aTeNsIMH;

* BBINOJHATH TOXKJECTBEHHbIE IPEOOpPa30BaHUs PALMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
MpaBUJI JICUCTBUN Ha/l MHOIOYJICHAMU;

*  BBIIOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

* BBIIOJIHATH MHOIOIIArOBbIE MPeOoOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUM, MPUMEHSS
HIMPOKHI HAOOP CIIOCOOOB M MPUEMOB;

* IPHUMEHSTH TOXIECTBEHHBIC MPeoOpa3oBaHus IS PEHICHUs 3a7ad M3 Pa3IUYHBIX Pa3esioB
Kypca.olepupoBaTh NOHIATHEM «KBaJpPaTHbIM KOPEHBY, IPUMEHSATD €r0 B BBIUUCICHUSX;

*  BBIOJIHATH [IPEOOPA30BAHUE BHIPAKEHUHN, COJIEPKAIIMX CTENEHH C LEJIBIMU IIOKA3aTEISIMU U
KBaJIpaTHbIE KOPHU;

* BBINOJIHATH TOXKJECTBEHHbIE INPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKEHUM HA OCHOBE
IpaBUI JEHCTBUI HAJl MHOTOWIEHAMH U aJireOpandecKuMHU ApoOsSMHU;

Yuawuiica nonyuum eosmodicnocmo Hayuyumucs:

* BBINOJHATH MHOIOIIArOBblE MPEeoOpa3oBaHUS PALMOHAIBHBIX BBIPAKEHUH, NpPUMEHss
HIMPOKUI HAabOp crIOCOOOB U IPUEMOB;

*  IPHUMEHATH TOXKICCTBEHHBIC MPEOOPa30BaHMs U PEIICHHUS 3a]a4 U3 PAa3IUYHbIX Pa3eioB
Kypca.

YpaBHeHust

Yuawuiica nayvyumcs:

* pelarh JUHEHHBbIE YPABHEHUs C OJHOW IEPEMEHHOM, CHUCTEMBI JBYX YPaBHEHHUH C JIBYMs
IIEPEMEHHBIMH;

* [OHUMAaTh YpaBHEHHE KaK BaXXKHEHIYI0 MATEMATUYECKYIO MOJIEINb JUIsl ONUCAHUS U U3yUYEHUS
pa3HOOOpa3HBIX peaIbHbIX CHUTYyallud, pelaTh TEKCTOBbIE 3aJaud airedpandeckum
METOJI0M;

* MpUMEHATH rpaduuecKkue MpPEeACTaBICHUS JIs UCCIE0BAaHUS YPaBHEHMM, MCCIEA0BaHUSI U
pEIIEHUsT CHCTEM YPAaBHEHMM C JBYMs II€PEMEHHBIMH.PEIIATh OCHOBHBIE  BHJbI
palMOHAIBHBIX YPAaBHEHHWM C OJHOM IEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHHHU C JBYMs
IIEPEMEHHBIMH;

* MpUMEHATH rpaduuecKkue MpPeCTaBICHUs AJIs MCCIEI0BaHUs YpaBHEHHM, UCCIIEOBAHUS U
pEILIEHUsI CUCTEM YPABHEHHH € ABYMs IIEPEMEHHBIMU.

Yuawuiica nonyuum 603modcHocmos HAy4umbcs:

*  OBJAJETh CHEIHUAIBHBIMU NPUEMAMU PEIICHHUs] YPABHEHUH U CUCTEM YPAaBHEHUM; YBEPEHHO
NPUMEHSTh almapar ypaBHEHUW Ui pelleHHs pa3HOOOpa3HbIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, IPAKTHKH;

* TMNpUMEHATh Trpaduueckue NPeACTaBICHUs s HCCIEAOBaHUS ypaBHEHHUH, CHCTEM
yYpaBHEHM, CoZiepKalnX OyKBEHHbIE KO UIIMEHTHI.

HepaBencrBa

Yuawuiicsa nayuumces:



* [OHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbBIE C OTHOIIIEHHEM HEpPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB,;

* pemiath JMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON M WX CHUCTEMBI; pellaTh KBaJpaTHbIC
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHUS,

* MPUMEHSTH anmnapaT HEPaBEHCTB JIJIS PElIeHHs 3a/1a4 U3 Pa3JIMYHbIX pa3/ieloB Kypca.

Yuawuiicsa nonyyum 6o3mooicnocmos Hayuumoca:

* OBJAJETh Pa3HOOOPa3HBIMU MpUEMAMH JO0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSThH
anmapar HEpaBeHCTB JUIsl PEIICHHS Pa3HOOOpa3HBIX MAaTEMATUYECKUX 3ajay, 3aaad U3
CMEXHBIX MPEIMETOB U MPAKTUKH;

* MpUMEHATh TpadUUeCKUe TPEJCTABICHUS JUIS HCCICIOBAaHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, COJICPIKAIINX OYKBEHHBIC KOI(DPHUITUCHTHI.

DyHKUHH.

Yuawuiica nayuumces:

* [OHUMAaTh W HUCIOIL30BaTh (DYHKIMOHAIBHBIC TMOHSATHUS, S3BIK (TEPMHHBI, CUMBOJINYCCKUE
0003HaYCHHUS ),

* CTpOUTH TpadUKd JIMHEWHOW (YHKIWA, HCCIEIOBATh CBOWCTBA YHCIOBBIX (PYHKIHMHA Ha
OCHOBE U3YyY€HUs MOBEICHUS UX IPaPUKOB;

* TOHMMATH (PYHKIMIO KaK BXKHCUIITYIO MATEMATHYECKYIO MOJICIb IS OIMCAHUS ITPOIIECCOB U
SBIICHUN OKPYXAIOIIEr0 MHUpPA, MNPUMEHATh (YHKIUMOHANBHBIMA S3bIK JUIS OINUCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEX Ty (PU3NICCKUMH BEIIMIMHAMH,

* IPUMEHATH (POPMYJbI, CBSI3aHHBIE C apU(PMETHUECKONH U F€OMETPUUECKON MPOrpeccusiMu, 1
anmapar, cOPMHUPOBAHHBIA MPH H3YYCHHUH JIPYTHX Pa3lelioB Kypca, K PEHICHHIO 3a/1a4, B
TOM YHUCJIE€ C KOHTEKCTOM U3 PEAIbHOM JKU3HHU.

Yuawuiicsa nonyuum 6o3moorcnocmos Hayuumocsi:

* MPOBOJUTH HCCIEIOBAHUS, CBSA3aHHBIE C W3YYCHHEM CBOMCTB (YHKIIMI, B TOM YHCIE C
UCIIOJIb30BaHUEM KOMITBIOTEpA; Ha OCHOBE TpadMKOB M3y4eHHBIX (DyHKIMU CTpOUTh OoJie
CloXxHbIE TpaduKu (KyCOUHO-3a/IaHHBIC, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* UCTOJB30BaTh (DYHKIMOHAIBHBIC NPEICTABICHUS ¥ CBOWCTBA (QYHKIUN JUIS pPEHICHUS
MaTeMaTHYECKUX 3a7ad U3 Pa3IMYHBIX pa3/iejoB Kypca.

DJIeMeHThI CTATUCTHKH

Yuawuiicsa nayyumcs:

*  HCIIOJIB30BATh MPOCTEHIIIHE CITOCOOBI TIPEICTABICHHS U aHAIN3a CTATUCTHYCCKHUX JTAHHBIX;

* pemiatb KOMOMHATOPHBIE 334X HA HAXOXKJIEHHE KOTUYeCTBa OOBEKTOB MIIM KOMOMHAIIUH.

Yuawuiicsa nonyuum 6osmoorcnocme Hayuumocsi:

* mnpuoOpecTH MepBOHAYAIBHBIN OMBIT OPraHU3allUK cOOpa JaHHBIX MPH MPOBEICHUU OMpoca
OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh WX aHAJIN3, MPEICTaBIATh PE3yJbTaThl ONpoca B
BUJIE TaOJHIIBI, TUATPAMMBI,

*  HAYYHTHCS HEKOTOPBIM CITEIUATBHBIM MPUEMaM pelieHUs] KOMOMHATOPHBIX 3a71ad.

DJieMeHThI MPUKJIATHONH MaTeMaTHKHU

Yuawuiica nayyumcs:

* HCIOJNB30BaTh B XOJIC€ pEIICHHS 3a7ad dSJeMEHTApHBIC TPEJCTABIICHUS, CBSI3aHHBIC C
npUOIMKEHHBIMY 3HAUEHUSIMU BEIMYHUH;

*  HCIIOJIB30BATh MPOCTEHIIIHE CITOCOOBI TIPEICTABICHHS U aHAIM3a CTATUCTHYCCKUX JTAHHBIX;

*  HaxOJHUTh OTHOCUTEIHHYIO YACTOTY U BEPOSTHOCTH CIIy4alfHOTO COOBITHS;

* pemaTh KOMOMHATOPHBIC 33/1a4M HA HAXOXKJEHUE YK CIIa 00bEKTOB MJIM KOMOWHAITHIA.

Yuawuiicsa nonyuum eosmoorcnocmo Hayuumucsi:

* TMOHATH, YTO YHUCIOBBIE JAHHBIE, KOTOPBIC HCIONB3YIOTCS IS XapaKTEPUCTUKU OOBHEKTOB
OKPYXXAOIIET0 MHpA, SBISIOTCS MPEHMYIICCTBEHHO MPUOIMKEHHBIMU, YTO IO 3aIHCH
npuOMKEHHBIX 3HAUYEHUH, CoJepKaluxcs B WHGOPMAIMOHHBIX HCTOYHHKAX, MOXKHO
CYJIUTH O TTOTPEITHOCTH MPUOJINIKCHHS,

* TMOHATh, 4YTO TMOTPEIIHOCTh pe3yJbTaTa BBIYUCICHUN JIOJDKHA OBITH COM3MEpPHMa C
MOTPEITHOCTHIO HCXOJTHBIX JaHHBIX;



nproOpecTy MepBOHAYAIBHBIN OIBIT OpraHU3aluy cOopa JaHHBIX MPU MPOBEACHUU OIIpoca
OOIIECTBEHHOTO MHEHHMS, OCYILECTBIISATh MX aHAIM3, MPEACTABIATH Pe3ybTaThl OIMpoca B
BUJI€ TaOIMIIBI, JUATPAMMBI;

nproOpecTH OMBIT MPOBEACHUS CIyYaWHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEPHOI'0 MOJEIMPOBaHUS, HHTEPIPETAUU UX PE3YyJIbTATOB;

HAYYHUTHCS HEKOTOPBIM CIIEHUAIBHBIM pUEMaM perieHsi KOMOMHATOPHBIX 3aay.

AJIredpa B HCTOPHYECKOM PA3BUTHH.
Yuawuiica nonyuum 6ozmoorcnocmo:

MO3HAKOMUTHCS C UCTOPHEH (OPMUPOBAHUS MATEMAaTHUECKOTO SI3bIKa, 3apOXKACHUE anreOpsl,
C KHMI'OM O BOCCTAHOBJIEHUHU U IPOTUBOIIOCTaBIeHNN MyxaMmMena anb-X0pe3Mu.

y3HATh Kak 3apoaunach uaes koopauHat (O. Buer, P. [lexapr);

y3HaTh CTapUHHBIE MEpPbl JUJIMHBI, BBEJICHHUE METPa KaK E€JUHULbI JJIUHBI, METPUUYECKYIO
cucremy mep B Poccun, B EBporne.

y3HaThb OTKPBITHE HUPPALUOHATIBLHOCTH, HCTOPUIO BO3HUKHOBEHHS (GOpPMYI ISl pEIICHUS
ypaBHeHUH 3-i1 u 4-i1 cTeneHei.
3HaTh MPUMEPHl MAaTEMAaTUYECKUX OTKPBITUA M KX aBTOPOB B CBSI3M C OTEYECTBEHHOM H
BCEMHUPHOH UCTOPUEH;
MMOHUMATh POJIb MaTEMaTUKH B pazButuu Poccun.

I'eomeTpus 7-9 kiaacc
I'eomerpuueckue purypsi

MOJIb30BATHCS SI3BIKOM TE€OMETPUU JJIs OMMCAHUS MPEIMETOB OKPYKAIOIIEro MHUpa U X
B3aUMHOT'O PACIOJIOKCHHUS;

pacro3HaBaTh M HM300pakaTh Ha YEpPTEXKax U PHUCYHKAX TeoMeTpudeckue (GUrypbl u Hux
KOMOHMHAIINY;

KJIACCHU(PUITUPOBATH TEOMETPUICCKIE (PUTYPHI;

HAXOJHUTh 3HAYEHUS JUTHH JHUHEWHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPALYCHYIO MEPY
yriaos ot 0° no 180;

JTIOKA3bIBaTh TEOPEMBEI;

pelaTh 3a/la4y Ha J0Ka3aTelbCTBO, ONMUPAasCh HAa M3yUYEeHHBbIE CBOMCTBA (PUTYp U OTHOLICHHIA
MEXTy HUIMH U TIPAMECHSISI N3Y9ICHHBIC METOIBI JJOKA3aTeIIbCTB;

pelIaTh HeCJIOKHBIC 3a/1a4l Ha TTOCTPOCHHE, TPUMEHSISI OCHOBHBIC aJITOPUTMBI TOCTPOCHHUS C
TTOMOIIIBIO ITUPKYJIS ¥ TUHEHKU;

pemaTe MpOoCTeHIINe MIaHUMETPUYECKUE 3aJaud.paclio3HaBaTh Ha YepTexax, PUCYHKax,
MOJICJISIX M B OKPYIKAIOIIEM MUPE IJIOCKUE W MPOCTPAHCTBEHHBIC T€OMETPpUUYECKUE (QUTYPHI U
UX DJIEMEHTEHIL;

CTPOUTH YTIIbI, OTIPEICIIATh UX TPAITYCHYIO MEPY;

pacmo3HaBaTh M U300pakaTh pa3BEPTKU KyOa, MPSIMOYTOJBHOTO MapajieNenumnenaa,
MPABWIBHON MUPaMUJIBL;

OTpeAeNsiTh MO JHUHEHHBIM pa3MepaM pa3BEPTKU (UTYpHl JMHEWHBIE pa3MeEphl caMoit
¢burypsl 1 Ha060pOT;

BBIUUCIATH 00BEM MPSMOYTOIBHOTO MapauleNienuneaa u Kyoa.

OBJIAJIETh METOJAMH pelIeHHs 3a7ady Ha BBIUKCICHHE M JI0KA3aTelIbCTBO: METOJOM OT
OPOTUBHOTO, METOAOM TMOA0OMs, MeToJOM Tiepebopa BapHaHTOB U METOJOM
TEOMETPHYECKHUX MECT TOUCK;

OBJIAJICTh TPAJAUIIMOHHONW CXEMOU peIlleHus 3a7ad Ha MOCTPOCHUE C MOMOIIBIO ITUPKYIS U
JTUHENKU: aHallu3, TOCTPOCHHUE, T0KA3aTeLCTBO U UCCIICIOBAHNE,

HAyYUTHCS pelIaTh 3aJadyd Ha MOCTPOCHHE METOJIOM T'€OMETPHUECKUX MECT TOYEeK H
METOIOM I1000HS;

HAYYUTHCS BBIYUCIATH O0BEM MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYP, COCTABICHHBIX
U3 MPSMOYTOJIBHBIX MTapalIe/ICITUIIC/IOB;

YrIayOUTh M Pa3BUThH MPEICTABICHIS O IPOCTPAHCTBEHHBIX T€OMETPUUIECKUX (pHUTypax;
HAYYUTHCS MPUMEHSTH IOHITHE Pa3BEPTKH JIJISl BHIIOJIHEHUS TPAKTHYECKUX PACUETOB.



I/I3Mepe}me reOMETPUICCKUX BCJIUINH

UCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JUIMH, YIJI0B,I'PayCHOU MEpHI YIJIa;

pelarb IPaKTUYECKHE 3a7add, CBS3aHHBIC C HAXO0XKICHHEM TIE€OMETPUYECKUX BEIUYMH
(MCToIB3ys P HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEICTBA).

BBIYUCIIATh IUIOMAAN (UTYp, COCTaBICHHBIX M3 JIBYX WM Ooyiee NPSIMOYTOJIBHUKOB,
[apajjieJIorpaMMoOB, TPEYTOJIbHUKOB;

BekTopnl

OIEpUpPOBaTh IOHATHUSAMHU: BEKTOpP, CyYMMa BEKTOPOB, KOOpPAMHATHI Ha IUIOCKOCTH,
KOOpJMHATHI BEKTOPA;
ONMCHIBATHIIOHTHS BEKTOPHBIX U CKAJIIPHBIX BeIUYUH. MmrocTpupoBaTh OHATHE BEKTOPA.
DopMynUpPOBaTh ONpPENEICHUS: MOIYJIS BEKTOpa, KOJUIMHEApHBIX BEKTOPOB, PAaBHBIX
BEKTOPOB, KOOPJIMHAT BEKTOPa, CYMMbI BEKTOPOB, PA3HOCTH BEKTOPOB, IPOTHUBOIIOJIOKHBIX
BEKTOPOB, YMHOXEHHS BEKTOpa HA YMCJIO, CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB; CBOMCTBA:
paBHBIX BEKTOPOB, KOOPAWHAT PABHBIX BEKTOPOB, CIOKEHUS BEKTOPOB, KOOPAMHAT BEKTOpA
CYMMBI U BEKTOpa Pa3HOCTHU JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOPA
Ha YMCJI0, CKAJSIPHOTO MPOU3BEAEHUS IBYX BEKTOPOB, IEPIEHIUKYISIPHBIX BEKTOPOB.
JIOKa3bIBaTh TEOPEMbI: O HAXO0XIEHUU KOOPAUHAT BEKTOPA, O KOOPAMHATaX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIIOBUU KOJIJIMHEAPHOCTHU JABYX BEKTOPOB, O HAXOXICHUU
CKaJIIPHOTO TIPOM3BEICHUS JIBYX BEKTOPOB, 00 YCIOBHH MEPIIEHANKYISIPHOCTH.
HAXOJUTh KOCUHYC yIja MKy ABYMsI BEKTOpaMHU.
MPUMEHSTh U3YYCHHBIE OIPeIeTICHHsI, TCOPEMBI U (DOPMYIIBI K PELICHUIO 3a7a4
UCIIOJIb30BaTh BEKTOPBI Ui pELIEHUS MPOCTEHIIMX 3aJady Ha OINpEAeSIEHUE CKOpPOCTU
OTHOCHUTEIIHOTO JIBHKEHUS;
MPUMEHSTh U3YYCHHBIE OIpeIeTICHHsI, TCOPEMBI U (DOPMYIIBI K PELICHUIO 3a/a4;
OBJIAJICTh BEKTOPHBIM METOIOM JIJIsl PEIICHUS 3a7a4 Ha BHIYMCICHUE U JI0KA3aTeIbCTBO;

* TIPUOOPECTH OMBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMmy «lIprMeHeHne BEeKTOPHOrO0 MeToAa

IIPH PEIICHUH 33]]a4 Ha BBIUMCIICHHUE U JI0KA3aTEIIbCTBO.

BepositHOoCTh M cTaTHCcTHKA /-9 KiIace

* U3pnekaTb M mnpeoOpa3oBbIBaTh HHGPOPMALMIO, NPEJCTABICHHYIO B BHJE TaOuul,
quarpamm, rpa@uKkoB; NPeACTaBIATh JaHHbIE B BUAE TA0JIUL, AUarpaMM, IpauKoB.

* OnuceiBaTh JaHHBIE C NIOMOIIBK CTATHUCTUYECKUX IOKA3aTEeNIel: CPEAHMX 3HAYCHHH U
Mep paccenBaHMs (pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKIOHEHHE).

* HaxoauTe YacTOTBl YHUCIOBBIX 3HAYEHWH M YaCTOThl COOBITHH, B TOM 4HCIE IO
pe3ynbTataM U3MEpeHHu 1 HaOJt0IeHU .

* HaxoauTe BepoATHOCTH CiIydallHBIX COOBITUH B OIBITaX, 3Hass BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHUIH, B TOM UHCIIE B ONBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

* Hcnonb3oBath rpaguueckue MOJEIH: JEPEBO CIy4ailHOrO SKCIEPUMEHTA, Juarpammbl
Dlinepa, 4nciaoBas npsmasi.

* OmnepupoBaTh MOHATUSMHU: MHOXXECTBO, IMOJMHO)KECTBO; BBINOJHATh ONEPALUU HaJ
MHOXECTBaMHU: OOBEJAMHEHHUE, IepeceyeHue, JOMOJHEHUE;, MNEePEeUUCIATh HIIEMEHTHI
MHO’KECTB; TPUMEHSTh CBOIICTBA MHOKECTB.

* Hcnonb3oBare rpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBA3CH MEXAy HUMH JUIS
OTNMCAaHUS MPOIIECCOB U SBJICHUM, B TOM YHCIIE MPHU PEIIEHUH 3a/1ad U3 IPYTUX yU4eOHBIX
IIPEIMETOB U KYPCOB.

* Pemats 3a7aun OpraHW30BaHHBIM NEPEOOPOM BAapHAHTOB, a TAKXKE C HCIOJIb30BAHHEM
KOMOWHATOPHBIX MPaBUJI U METOJIOB.

* Hcnonb3oBarh onucaTeNbHbIE XapaKTEPUCTUKH U1 MACCHBOB YUCIIOBBIX JIaHHBIX, B TOM
quCJIe CPEAHUE 3HAUE€HUSI U MEPBI pacCEUBaHUS.



Haxomuth 4acTOThl 3HAYEHUHW W YACTOTHI COOBITHS, B TOM YHCIE IOJb3YICh
pe3ylbTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

Haxoauth BEpOSITHOCTH CIy9allHBIX COOBITUN B W3yYEHHBIX OIBITAX, B TOM YHUCJIEC B
OTBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HCIBITAHUH J10
MIepBOro ycrexa, B CEpUsAX UCIbITaHUN bepHyrim.

Nmets ipeacTaBieHue o CaydailHOM BEJIMUMHE U O paclpeaeiICHUN BEPOSITHOCTEMH.
HNMeTpb mipeacTaBiieHHE O 3aKOHE OOJIBIITUX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIINX YHCEN B MPUPOJIE M OOIIECTBE.



