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IlosicHuTe ILHAA 3aIMCKA

Pabouass mporpamma mo mnpeamery «MartemaTtuka. AnreOpa. ['eomerpus»

COCTaBJICHA B COOTBCTCTBHU:

¢ @DenepanbHbIM 3akoHOM oT 29 pgekabps 2012 r. Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoit deneparum» (B pea. ot 02.07.2021 r.),

¢ @enepanbHbiM 3akoHOM OT 31.07.2020r. N 304-®3 «O BHeceHuuU
n3meHeHnii B ®enepanbHbiii 3akoH "OO oOpa3oBanun B Poccuiickoii
®denepanuu" MO BOIPOCAM BOCIHUTAHUS O0yUYaIOIIHUXCS,

¢ ®I'OC OO0 (mpukaz MunobOpuayku PO ot 17.12.2010r. Ne 1897 «O6
yTBepkIeHnn  DenepaibHOro  rocyAapCTBEHHOr0  00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOIO oOOIIero o0pa3oBaHUA», C YYETOM HM3MEHEHHH,
BHECEHHBIX TNpukazoM MuHoOpHayku PO ot 29.12.2014r. Ne 1644,
npukazoM MuHoOpHayku P® ot 31.12.2015r. Nel577, mnpukazom
Munnpocserienns Poccuu ot 11.12.2020 r. Ne712),

C y4eToM mOpuMepHO paboueil mporpammbl o matematuke (IIpumepnas
OCHOBHasi o0OpasoBaTesibHasi MpoOrpaMmMa OCHOBHOIO 0OIero oOpa3oBaHUs,
o100peHa pemieHueM (denepalTbHOro yueOHO-METOINYECKOT0 00heIMHEHUS
no obmemy o6pazoBanuto npotokosn ot 8.04.2015r. Ne 1/15, B penakiuu

npotokosia N 1/20 ot 04.02.2020).

PaGouast nmporpamma siBisiercst yactoto OOIT OO0 YOV  mikossl « ABpopay u

KOHKPETHU3HPYET  CoJep)KaHHe M OCOOCHHOCTH peaju3alluy Kypca MaTeMaTHKH

Ha ypoBHe OOO. Ee XapaKTEepU3yKT HANPABICHHOCTh HA JIOCTUXECHHUE

PE3YJIbTATOB OCBOCHUA KypCa MATCMATUKH HC TOJIBKO Ha IMPCIMCTHOM YPOBHC, HO

N Ha JUYHOCTHOM M MCTANIPECAMCTHOM  YPOBHAX, CHUCTCMHO- IIGHTGHBHOCTHBIﬁ

MOAXOJ, aKTyalIu3alusi BOCHUTATEIbHON (QYHKIIMU y4eOHOro TmpeaMera

«MareMaTuka.



[Iporpamma oOecreynBaeT MPEEMCTBEHHOCTh OOYYEHHS C MOATOTOBKOM
oOyyJarouuxcsi Ha ypOBHE oOmiero oOpa3oBaHUs, a  TaKXKe IPeIoCTaBIsSET
BO3MOYHOCTb JIJIsl TOJIY4E€HHS] 00pa30BaHus Ha CISAYIOMIUX YPOBHSX.

Marematruyeckoe oOpa3oBaHHE SIBISETCS 0O0S3aTENbHOM U HEOTHEMIIEMOU
yacThlo oOImero oOpa3oBaHMs Ha BCEeX YpPOBHAX oOpa3zoBaHusd. W3yuenue
npeaMeTHon obsactu "Marematrka u nHGopMaTHKa" T0KHO 00€CTIeUUTh:

OCO3HaHWE 3HAYCHHS MATeMaTHUKW M MHPOPMATHUKHU B MOBCEIHEBHOW KU3HU
YeJIOBEKa;

dbopmMHpoBaHUE MPEACTABICHUMN O COIUANBHBIX, KYJIbTYPHBIX U UICTOPUUECKUX
(dakTopax CTaHOBJICHUS MAaTEMaTUYECKON HAYKH;

MOHUMaHUE POJIN MHGOPMAITMOHHBIX MPOIIECCOB B COBPEMEHHOM MUPE;

dbopMupoBaHUEe MPEACTABICHUI 0 MAaTEMATHUKE KaK YacTH OOIIEUETIOBEUECKON
KYJbTYpPbl, YHUBEPCAIHLHOM $SI3bIKE HAYKH, MO3BOJISIONIEM OINUCHIBATh U H3y4aTh
pealibHbIE MPOIIECCHI U SIBJICHMUS.

B pesynbrate wu3ydyeHus npeaMeTHol — obOmactu  "Marematuka U
uHpopmaTuka" oOydaroniecss pa3BUBAIOT JIOTUYECKOE U MaTeMaTU4YecKoe
MBIIIUIEHUE, TOJIYYalOT MPEICTABICHUE O MATEMAaTHUYECKUX MOJEISIX; OBJIAJIEBAIOT
MaTeMaTUYECKUMU PACCYKACHUSMH; ydaTrcsl IPUMEHITh MAaTEMaTUYECKUE 3HAHUS
IpU PEIICHUU Pa3IWYHBIX 33024 W OILCHUBATh IOJYYEHHBIE PE3YJIbTaThI;
OBJIQJICBAIOT YMEHUSIMU PEIICHHUS y4eOHBIX 3a/1ay; pa3BUBAIOT MATEMAaTHUECKYIO
UHTYUIIMIO; TIOJNYy4alOT TMpEJCTaBlieHne 00 OCHOBHBIX HH(OPMaIMOHHBIX
MPOIIECCAX B PEATbHBIX CUTYaLIHSIX.

OOyueHne MaTeMaTMKE B OCHOBHOM IIIKOJIE€ HAMpaBJICHO Ha JOCTUXKCHHE
CIIEYIOLLNX Ueeu:

I B HanpaB/ieHUH JIMYHOCTHOI'O PA3BUTHA:

(bopMUpOBaHKE IPEICTABICHUI 0 MaTEMaTHKe, KaK YaCTH OO0IIEYeIIOBEYSCKOM
KYJIBTYPBI, 0 3HAYMMOCTH MaTEeMaTUKH B PA3BUTHH ITUBUIIM3AIMHA U COBPEMEHHOTO
00111eCTBa;

Pa3BUTHE JIOTUYECKOTO U KPUTHYECKOTO MBIIIJIEHUS, KYJIBTYpPbI PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

BOCIIUTaHUE KAUYECTB JIMYHOCTH, 0OECIIEUNBAIOLINX COI[UATBLHYI0 MOOUIIBHOCTb,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIE PEIICHHS, HEOOXOAUMBIE JJIsI
aJlanTayy B COBpEMEHHOM WH()OPMAIIMOHHOM OOIIIECTBE

pa3BUTHE MHTEpECca K MATEMAaTHUYECKOMY TBOPUYECTBY U MAaTEMaTHICCKUX
COCOOHOCTEN;



I B memanpeomemnom nanpaenenuu:

pa3BUTHE MPEICTABICHUN O MaTeMaTHKE Kak (pOpMe OMUCAHUS U METOJIC TTIO3HAHUS
JEUCTBUTEITHLHOCTH, CO3/IAHNE YCIIOBUM JIJIsl PUOOPETEHUSI IEPBOHAYATHHOTO
OIbITa MATEMATUYECKOTO MOJICIIUPOBAHUS;

dbopmupoBaHre 0OINX CIIOCOOOB HHTEIICKTYIBHON e TEIHPHOCTH,
XapaKTEePHBIX JIJIT MATCMATHKH U SIBJISTIONIMXCS OCHOBOM ITO3HABATEILHOM
KYJIBTYPbI, 3HAUUMOMH JIJIS pa3InIHBIX cpep YeTOBEUSCKOM eI TeIbHOCTH;

111 B npeomemnom nanpasnenuu:

* OBJIaJICHUE MATEeMAaTUYCCKUMU 3HAHUSIMHU M YMEHHUSIMH, HEOOXOTUMBIMH JIS
IPOAODKEHUsT 00pa30BaHUs, W3YYEHHUS CMEXKHBIX AUCLUMIUIMH, NPUMEHEHUS B
IIOBCEIHEBHOM JKU3HU;

* co3gaHue (yHAAMEHTa AJii MaTEeMaTHUYECKOTO pa3BUTHS, (HOPMHPOBAHMS
MEXAHHU3MOB MBIIIJICHUS, XapaKTEPHBIX 11 MAaTeMaTU4YECKOW JAESITeIbHOCTH.

3aoauu:

® OBJIQJICTh CUCTEMON MaTEMaTHUYECKUX 3HAHUN U YMEHUH, HEOOXOAUMBIX IS

NPUMEHEHHUS B TMPAKTUYECKOW JEATENbHOCTH, W3YYCHHH CMEXKHBIX

TUCIUTLINH;

® Dpa3BUTHE WHTEpECa K MAaTEMAaTUYECKOMY TBOPUECTBY U MaTEMaTHYECKHIX
CIIOCOOHOCTEI;

® CrHocOOCTBOBAaTh MHTEIUIEKTYaJbHOMY pa3BUTHIO, (hOPMHpOBATH KauecTBa,
HEOOXOAMMBIE YEJOBEKY /Jisi IMOJHOLIEHHOW MW3HHM B COBPEMEHHOM
oOlIecTBe, CBONCTBEHHbIE MaTEeMaTHYECKOW NEATEIbHOCTH: SICHOCTH U
TOYHOCTU MBICITH, UHTYUIIUHU, TOTUYECKOTO MBIIUICHUS, TIPOCTPAHCTBEHHBIX
MPEACTABICHUM, CIIOCOOHOCTH K MPEOIOJICHUIO TPYAHOCTEN;

e (opMupoBaTh NpeACTaBIeHUS 00 HIAEIX W METOAaX MaTeMaTHKH Kak
YHUBEpPCAJIbHOIO $S3bIKa HAYKHM W TEXHUKH, CPEICTBAX MOJEIUPOBAHUS
SIBJICHUW U TIPOLIECCOB;

® BOCIUTHIBATH KYJbTYPY JUYHOCTH, OTHOIICHHE K MAaTEMAaTHKE KaK YacTH
00111eueIOBEYECKON KYJIbTYpPhl, UTpatoleld 0cOO0yI0 pojib B OOIIECTBEHHOM
pa3BUTHH.

1. Ilnanupyemblie Ppe3yJabTAThl OCBOCHUSI MAaTEeMATHKH, aJredpsl,
reoMeTpum

JInyHoCcTHBIE Ppe3yabTaTbl OCBOCHUS mpeaMera «MaremaTuka.
Auareopa. I'eomeTpus»



JIM4HOCTHBIE pe3yabTaThl OCBOEHUS nmpeamera «MaTtemaTuka. Anredpa.
['eomeTpust» TOIKHBI OTPaXKaTh:

1) BocnuTaHue poCCUIICKON IPakTaHCKON MAEHTUYHOCTH: MaTPUOTHU3M,
yBakeHHe Kk OTeuecTBy, MPOIUIOE U HACTOAIIEE MHOTOHAIMOHAIBHOTO HApO1a
Poccun; oco3Hanue cBOEH 3THUYECKOM PUHAJIEKHOCTH, 3HAHUE HCTOPUH,
A3BIKA, KYJIBTYPBI CBOETO HAPOJa, CBOETO Kpasi, OCHOB KyJIbTYPHOTO Hacleaus
HaponoB Poccun u desoBedecTBa; yCBOEHNE T'YMaHUCTHYECKUX,
JNEMOKPAaTHYECKUX U TPAJAUIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAIBHOTO
poccHiicKOro oOLIECTBA; BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTHU U J0JITa Mepe
Ponunoii;

2) opmupoBaHHE OTBETCTBEHHOTI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYaKOIUXCs K CAMOPA3BUTHIO U caMOOOpPa30BAHUIO HA OCHOBE
MOTHBALUU K 00YYEHHUIO U TO3HAHUIO, OCO3HAHHOMY BBIOOPY U MMOCTPOEHUIO
JanbHeHIel HHAUBUYyaIbHON TPaeKTOpUU 00pa3oBaHUsl Ha 0a3e OPUEHTHUPOBKU
B MHpe npodeccril 1 npodecCuoHaNbHBIX MPEANOYTEHH, C YYETOM YCTOMYHUBBIX
MO3HABATEIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOIO
OTHOUIEHUS K TPYAY, PA3BUTHUS OIBITA YYACTHUSA B COLIUAIIBHO 3HAYNMOM TPY/IE;

3) popMupoBaHHE LIEITOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHON MPAaKTUKH,
YUHMTBIBAIOLIETO COLIMAIBHOE, KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pasue
COBPEMEHHOI'0 MHUDA;

4) popmupoBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U 100POXKEIATEILHOTO
OTHOILEHHS K IPYroMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE,
A3BIKY, BEpE, TPAKJaHCKOM MO3UIMHU, K UICTOPUH, KYJIbTYPE, PEJIUTUH,
TpaauLUsIM, sI3bIKaM, LIEHHOCTSIM HapoA0B Poccuu u Hapo10B MUpa; TOTOBHOCTHU
Y CIIOCOOHOCTH BECTHU AUAJIOT C APYTUMU JIOJbMH U IOCTUTATh B HEM
B3aMMOITOHUMAHHMS;

5) ocBOEHHE COLMAIBHBIX HOPM, MPABUI MOBEAEHUS, POJIe U POpPM COLUATIBHOU
YKU3HU B IPYIINAX U COOOIIECTBAX, BKIIOUAsl B3POCIbIE U COLIMATIbHBIE
COOOIIECTBA; y4acTHE B IIKOJIBHOM CaMOYNPABICHUU U OOIIECTBEHHOMN KU3HU B
npeaenax BO3pacTHbIX KOMIETEHIUNA C YYETOM PETMOHAIBHBIX, STHOKYJIBTYPHBIX,
COLIMAJIBHBIX U SKOHOMUYECKUX 0COOCHHOCTEH;

6) pa3BUTHE MOPAITHHOTO CO3HAHKS U KOMIIETCHTHOCTH B PEIICHUH MOPaIbHBIX
mpoOJieM Ha OCHOBE TMYHOCTHOTO BBIOOpA, (hOpMUPOBaHNE HPABCTBEHHBIX
YYBCTB U HPABCTBEHHOTO TIOBEACHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOTO



OTHOIIEHHS K COOCTBEHHBIM IMOCTYIIKaM;

7) bopMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIICHUU U
COTPYJTHUYECTBE CO CBEPCTHUKAMHU, IETHMHU CTAPIIETO U MJIAJIIIETO BO3PaCTa,
B3pPOCJBIMU B IIpoIIecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-
UCCIIEIOBATEILCKOW, TBOPUECKOM U IPYTHX BUJIOB JICATEIBHOCTH;

8) popMupoBaHUE IIECHHOCTH 3/I0POBOTO M 0€30MacCHOTO 00pa3a KU3HH;, YCBOCHHE
IIPABWJI HHIUBHUIYATHHOTO M KOJUICKTHUBHOT'O 0€301IaCHOTO TIOBEJICHHS B
Ype3BBIUAMHBIX CUTYAIUAX, YTPOKAIONINX KU3HU U 3I0POBBIO JIFOACH, TPaBUI
MIOBE/ICHHS Ha TPAHCIIOPTE W HA JI0pOrax;

9) popMupoBaHHE OCHOB 3KOJIOTMYECKON KYJIbTYpPbl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIILJICHHUS, PA3BUTHE OIBITA
HKOJIOTHYECKH OPUEHTUPOBAHHON PEPIIEKCUBHO-OIICHOUHOM U MPAKTHYECKON
NESATEIBHOCTU B )KU3HEHHBIX CUTYaLIUAX;

10) oco3HaHUE 3HAYEHUS CEMbU B )KU3HU YEJIOBEKA U OOIECTBA, IPUHATHE
LEHHOCTH CEMEMHOMN KU3HU, YBAXKXUTEIbHOE U 3a00TIMBOE OTHOUIEHUE K YJICHAM
CBOCH CEMbH;

11) pa3BUTHE HCTETUYECKOrO CO3HAHUS YEpe3 OCBOEHUE XYA0KECTBEHHOI'O
Haclienusi HapoJoB Poccun u mMupa, TBOPUECKON JESITEIbHOCTH 3CTETUYECKOIO
xXapakrepa.

MeTanpeaMeTrHble pe3yJbTaTbl OCBOCHHMS mpeamera «MaremaTHuka.
Auareopa. I'eomerpusp»
MetanpeameTHble pe3ynbTaThl OCBOCHUs IpenMera «MartemaTtuka. Anredpa.
["'eoMeTpus» TOHKHBI OTPAXKaTh:

1) yMeHHe caMOCTOSTENbHO OMPEACNSITh eI CBOETO OOy4YeHUs, CTaBUTh U
dbopmynupoBath JUisi ce0sd HOBBIE 3aJaud B y4yeOe U TMO3HABATEJIHHOM
NEATEeILHOCTH, pa3BUBaTh MOTHUBBI W HWHTEPECHI CBOCH ITO3HABATEIHHOU
NEeSATEeTbHOCTH;

2) YMEHHE CaMOCTOSTEIBHO TUIAHUPOBATH IMYTH JOCTHIKEHUS IIeJieH, B TOM
YHUCJie albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosiee 3PPEKTUBHBIE CTIOCOOBI
perieHus y4eOHBIX U TIO3HABATEIbHBIX 33]1a4;



3) yMeHHE COOTHOCUTb CBOU JCHCTBHS C IUIAHUPYEMBIMH pe3yJbTaTaMu,
OCYIIECTBJISITh KOHTPOJb CBO€M JEATEIIBHOCTH B MPOILECCE JTOCTHXKEHUA
pe3yJibTara, OnpeaeIsITh COCOObI TEHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUHN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBHM C HU3MEHSIOIICHCS
CUTYAIIUEH;

4) yMeHHE OlEHHWBATh MPaBUJIBLHOCTH BBITIOJIHEHUS Y4eOHOM 3ajauu,
COOCTBEHHbBIE BO3MOKHOCTH €€ PEIICHUS;

5) BIajgeHUEe OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKU, TIPUHATHS PEIICHUN U
OCYIIIECTBJIICHUS OCO3HAHHOTO BBIOOpa B Y4yeOHOH U  IIO3HABATEIbLHOMN
JIeSITCIIbHOCTH;

6) yMeHuE OmIpenessiTh IMOHATHUS, CO3/7aBaTh OOOOIIEHHS, YCTaHABJIMBATh
aHaJOTUM, KIACCUPUIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEpUH JJIs1 KiIacCU(UKAIMK, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHbBIC CBS3H,
CTPOUTH JIOTHUECKOE PACCYX EHUE, YMO3aKIII0UeHUE (MHAYKTUBHOE, I€TYKTUBHOE
Y TI0 aHAJIOTHH) U JIeJIaTh BHIBO/IBI;

7) yMeHHe cO3[1aBaTh, NPUMEHITh U MPeoOpa3oBbIBATH 3HAKHM U CUMBOJIBI,
MOJIEJIA Y CXEMBI JUIsl pEIEHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE YTEHHE;

9) yMeHue OpraHu3OBBIBaTH Y4E€OHOE COTPYAHUYECTBO KM COBMECTHYIO
NEeSATEIbHOCTh C YYUTENEM U CBEPCTHUKAMM; padoTaTh WHAMBUIAYATbHO U B
TpynIe: HaxoAWTh O0OIllee peuieHue MW paspeliarb KOHQIMKTBI HAa OCHOBE
COTJIaCOBaHUS MO3UILMI U y4eTa MHTEPECOB; (OPMYIUPOBATH, APTYMEHTHUPOBATH U
OTCTauBaTh CBOE€ MHEHMUE;

10) yMeHHne OCO3HaHHO HMCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C
3a/1aueil KOMMYHUKAIUU JJISI BBIPAXKEHHUSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEH;
IUIAHUPOBAHUSI W PEryJsilMM  CBOEH JEITEIBbHOCTH; BIJIAJICHUE YCTHOM U
IMUCbMEHHOMN PEYBI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

11) ¢popmupoBaHue U pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH HMCIIOJIB30BaHUS
nH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHosorui (manee UKT- kommerenun);
pa3BUTHE MOTHBALMU K OBJAJCHUIO KYyJIbTypOM AaKTUBHOTO IMOJb30BaHUs
CJIOBapsIMU U JIPYTUMH TTOUCKOBBIMU CUCTEMaMHU;

12) ¢opMupoBanue © pa3BUTHE OKOJIOTUYECKOTO MBIIUICHUS, YMEHUE
IIPUMEHATH €r0 B MO3HABATEIILHOM, KOMMYHUKATUBHOM, COLIMATIBHONU NPAKTUKE U
npodeCCUOHAILHONW OPUEHTAIIUH.



HpeI[MeTHbIe IVIAHUPYEMBbIC JOCTHKCHUA

1) dbopmupoBanue mpeacTaBIeHUN O MaTeMaTHKE Kak O METOJE MO3HAHUS
JNEHUCTBUTEIBHOCTH, MO3BOJISIIOLIEM ONUCHIBATh M U3y4aTh peajbHbIE MPOLECCH U
SIBIICHMSL:

OCO3HaHMUE POJIM MaTeMaTHKU B pa3BUTH Poccun u Mupa;

BO3MOXHOCTh MPUBECTH MPUMEPHI U3 OTEUECTBEHHONW U BCEMHUPHON MCTOpUU
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE yMEHUN paboTaTh C Y4YEOHBIM MATEMAaTUYECKUM TEKCTOM
(aHaJIM3UPOBATH, M3BIEKATh HEOOXOAMMYIO HH(OpPMAIMIO), TOYHO M TPAMOTHO
BBIPAKAaTh CBOM MBICIIM C TPUMEHEHHUEM MAaTEMaTUYECKONM TEPMHUHOJIOTHUU WU

CUMBOJIMKH,  TPOBOJAUTH  KiIacCU(UKALUK,  JIOTHYECKHE  OOOCHOBaHUS,
JI0Ka3aTeJIbCTBAa MATEMATHYECKUX YTBEP KICHHIA:
ONepUpOBaHUE MOHATUSAMU: MHO>KECTBO, AIEMEHT MHOY€ECTBA,

NOJIMHOXECTBO, TPUHAJJIEKHOCTh, HAXOXACHUE IepeceyeHusi, OOBbEAUHEHUS
MTOAMHOKECTBA B IPOCTEUIINX CUTYALHSIX;

pElIeHNE CIOKETHBIX 3a]1a4 pPa3HbIX THUIOB HA BCE apu(PMETHUECKHUE IEHCTBUS;

MPUMEHEHUE crocoda MOMCKAa pEelIeHUs 3aJayd, B KOTOPOM pacCyKIEHUE
CTPOUTCS OT YCJIOBHSI K TP€OOBAHUIO WM OT TPEOOBAHUS K YCIIOBUIO;

COCTAaBJICHHE IUIAHA pPELICHMs 3aJadyd, BBIJCIECHUE OTAllOB €€ PELICHMUS,
UHTEpIIpETall¥sl  BBIYUCIMTEIBHBIX PE3yJbTaTOB B 3aJade, MCCIEIOBaHUE
IIOJIyYEHHOI'O PEILLICHU 3a/1auu;

HaxO0KJICHUE NPOLIEHTa OT YMCJIA, YUCIIA 110 IIPOLIEHTY OT HEro, HaXOXKICHHUs
IIPOLICHTHOI'O OTHOILIECHUS ABYX YUCEIl, HAXOXKICHHUs IPOLEHTHOIO CHUKCHUS WIIU
IIPOLICHTHOTO MOBBIIEHUS BETUYNHBI,

pELIECHNE JIOTUYECKUX 3a/1a4;

3) pa3BUTHE MPEACTABICHUIN O YKHCIIE U YHCIOBBIX CUCTEMAaX OT HATYpaJIbHBIX
0 JCUCTBUTENIBHBIX YHCEI; OBJIAJICHUE HABBIKAMU YCTHBIX, ITMCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUM:

ONEPUPOBAHUE  MOHATHSAMHU:  HATypallbHOE  YHCIO, LEI0E€  YHCIIO,
OOBIKHOBEHHAsI JApO0Ob, JecATUYHAs Ipo0b, CMENIAaHHOE YHMCJIO, PalMOHAIBHOE
YU CJII0, UPPALMOHAIIBHOE YHUCIIO;

UCIOJb30BaHUE CBOWCTBA YMCEI M 3aKOHOB apu(PMETHUYECKUX OIepaluil c
YU CJIAMU TIIPY BBITIOJIHEHNUH BBIYMCIICHNN;

WCIIOJIb30BaHUE MPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 nmpu BBINOJIHEHUU
BBIYMCJICHUN U PELICHUN 3a/ay;

BBIIIOJTHEHUE OKPYTJICHHS YUCENl B COOTBETCTBUM C IPABUIIAMU;

CpPaBHEHHE YHCET,;

OLICHMBAHUE 3HAYCHMS KBAJAPATHOTO KOPHS M3 IMOJOKHUTEIBHOIO IIEJNOr0
YUCIIa;

4) oBnaZeHHE CUMBOJBHBIM SI3BIKOM alreOpbl, MpPUEMaMU BBINOJHEHUS
TOXJIECTBEHHBIX MPEe0Opa30BaHUN BBIPAKEHUM, PEIICHUS YPAaBHEHUM, CHUCTEM
YPaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJEINPOBATH PEAJIbHBIC
CUTyallUM Ha s3bIK€ anreOpbl, UCCIENOBATh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM arrapaTa aareOpbl, HHTEPIPETUPOBATh MOJTyUYE€HHBIM Pe3yNbTaT:



BBITIOJTHEHHE HECJIOXKHBIX MpeoOpa3oBaHUil MJs BBIYMCICHUS 3HAYCHUI
YUCJIOBBIX BBIPAKECHUW, COIEPKAIMX CTEINEHU C HaTypalbHBIM IIOKA3aTeleM,
CTEIIEHU C LIEJIBIM OTPULATEIBHBIM I0Ka3aTeIeM;

BBINIOJIHEHUE HECIIOKHBIX IPE0Opa3oBaHUM LENbIX, JIPOOHO pPALMOHAIBHBIX
BBIPQXEHUM M BBIPAXKEHUW C KBAJpPAaTHBIMU KOPHSIMHU; pacKpbIBaTh CKOOKH,
OPUBOJUTH IOJOOHBIE CllaraéMble, HCIO0JIb30BaTh (OPMYJIBI COKPAIIEHHOTO
YMHOKEHHSI,

pelLICHNE JIMHEMHBIX U KBAJApPaTHbIX YPABHEHUN W HEPABEHCTB, YPABHECHHUU U
HEPABEHCTB, CBOIAIIMXCA K JIMHEWHBIM WIM KBAaJPATHBIM, CUCTEM YPaBHEHUM U
HEPaBEHCTB, M300paKCHHE PELICHUH HEPAaBEHCTB W HX CUCTEM Ha YHCIIOBON
IPSAMOM;

5) oBnageHWe cUCTEMOW (PYHKIMOHAIBHBIX TMOHSITHM, DPAa3BUTHE YMEHUS
UCIIONB30BaTh  (YHKIMOHATbHO-TpapuuecKkue NPEACTaBICHUS JUIsl PEIICHUs
pa3IMYHBIX MAaTEMATUYECKUX 3a4ad, Ul ONMCAaHUsd M AaHAIM3a peajbHbIX
3aBUCUMOCTEM:

OIIPENIEIICHUE TI0JI0KEHUS TOYKHU I10 €€ KOOPAMHATAM, KOOPAUHATHI TOUYKHU I10
€€ MOJIOYKEHUIO Ha IIJIOCKOCTH;

HaxoXJeHue No rpaduKy 3HAYeHUH QYHKIUH, OOJACTH OINpElEIeHHUs,
MHOKECTBAa 3HAu€HUM, HyJel GQYyHKIUH, NPOMEKYTKOB 3HAKOIOCTOSHCTBA,
IPOMEXYTKOB BO3pacTaHUs M yObIBaHMsI, HAMOOJIBIIETO ¥ HAUMEHBILIETO 3HAUECHUS
dynxumy;

MOCTpOeHuE rpaduKa JMHEMHON U KBaJAPATUIHOU (PYHKIUI;

ornepupoBaHUME Ha 0a30BOM YpOBHE TMOHATUAMH: MOCIEAOBATEIBHOCTD,
apumeTnyecKas Mporpeccusi, reoMeTpruuecKasi Iporpeccus;

WCIIOJIb30BAaHUE CBOICTB JIMHEMHOW U KBaJpaTUYHOW (YHKIMH H uX
rpauKOB MPHU PELIEHUH 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB;

6) OBJIaJIcCHUE TEOMETPUUYECKUM S3BIKOM; Pa3BUTHE YMEHUS UCIOIb30BaTh €ro
JUI ONKMCAHUS IPEAMETOB OKPYKAIOLIErO0 MHUpPA; PAa3BUTHE IMPOCTPAHCTBEHHBIX
OpEJICTaBICHUN, M300pa3uUTENbHBIX  yYMEHMH, HaBBIKOB  I€OMETPUYECKHUX
ITIOCTPOCHHUI:

ONepUpPOBaHUE MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, IpsMasi, Iy, JOMaHasd,
yIOJl, MHOTOYTOJBHUK, TPEYTOJbHHUK W YETBIPEXYIOJBHUK, NPIMOYTOJIBHUK U
KBaJlpaT, OKPY>KHOCTb M KpYI, HpPSIMOYTOJIbHBIM Napajuieienunen, KyO, map;
U300paKEHHUE U3YyYaeMbIX (PUTYpP OT PyKH U C IOMOILBIO JIMHEUKHU U LIUPKYJIS;

BBIITOJTHEHUE W3MEPEHUS [UIMH, PACCTOSHUM, BEJIMYHMH YTJIOB C IMOMOUIBIO
WHCTPYMEHTOB [JIJI1 U3MEPEHUN JIMH U YTJIOB;

7) dopmupoBaHHE CHUCTEMAaTHMUYECKHUX 3HAHUW O IUIOCKMX (GUrypax M HUX
CBOMCTBAX, MPEACTABICHUN O MPOCTEUIINX IPOCTPAHCTBEHHBIX TEJaX; pPa3BUTHE
YMEHHM  MOJEIUPOBAHUS PpPEAIbHBIX CHUTyallMd HAa  S3bIKE TE€OMETPUH,
VCCIICOBAHNsI TIOCTPOCHHOM MOJEINM C MWCHOJIb30BAHMEM TI'€OMETPUYECKUX
NOHATUA W TeopeM, amnmapata aireOpbl, pEIIeHUs TeOMETPUUECKUX MU
IIPAKTUYECKUX 3a/1a4:

olnepupoBaHMe Ha 0a30BOM ypOBHE TMOHATUSIMU: PaBEHCTBO (uryp,
[IapaJuIeIbBHOCTh M NEPHNEHAUKYJSPHOCTh IMPSAMBIX, YIJIbl MEXIY MNPSIMBIMHU,
NIEPIICHINKYJIAP, HAKIOHHAS, IPOCKLUS;



IIPOBE/ICHHE JI0KA3aTEIbCTB B TEOMETPUH;

onepupoBaHuEe Ha 0a30BOM YPOBHE MOHATUSMHU: BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOPA Ha YNCII0, KOOPAMHATHI Ha TUIOCKOCTH;

pelleHre 3aJad Ha HaxOXKACHHE TIEOMETPUYECKMX BEIMYMH (AJIuHA WU
paccTosiHue, BEJIMYMHA Y14, IJI0MAb) 10 00pa3liaM Uik alrOpUTMaM;

8) oOBIaseHHWE NPOCTEUIIMMHU crnoco0aMu MPEACTABICHUS M aHajau3a
CTaTUCTUYECKUX JIaHHBIX; (OPMHpPOBAHHE MPEJCTABIECHUNH O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEaJbHOM MHUpPE U O PA3IHMYHBIX CIIOCO0AaX UX H3Yy4YEHHUS, O
OPOCTEUIINX  BEPOSTHOCTHBIX  MOJENAX; PpPa3BUTUE YMEHHA  W3BJIEKATh
uHbOpMaIMIo, TPEJICTaBICHHYI0O B Ta0iulax, Ha Jguarpammax, rpadukax,
ONMUCHIBATh W AHAJIM3UPOBATh MACCUBBl YHCIOBBIX JAaHHBIX C IIOMOIIBIO
NOAXOMSIINX  CTaTUCTUYECKUX  XAPAKTEPHUCTHK, HCIHOJb30BaTh IOHUMAaHUE
BEPOSTHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHUN IIPU IPUHATHH PELLICHUMN:

(¢opMupoBaHHE TPEACTABIECHUS O CTATUCTHUECKHUX XapaKTEPUCTHKAX,
BEPOATHOCTH CIy4ailHOro coObITHS;

pelIeHre IPOCTENIINX KOMOMHATOPHBIX 33/1a4;

OIpe/IeNIEHUE OCHOBHBIX CTATUCTUUECKHUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

OLICHWBAHUE U BBIYUCIIEHUE BEPOATHOCTU COOBITHSI B MPOCTEUIINX CITydasiX;

HaJIU4WE IPEACTABICHHUS O pOJM  IPAKTUYECKH  JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUM, O POJIM 3aKOHA OOJIBIIUX YMCENl B MACCOBBIX SIBJICHUSX;

YMEHUE  CpaBHUBATh  OCHOBHBIE  CTAaTHCTHYECKHE  XAPAKTEPUCTHUKH,
NOJIyYEHHBIE B IPOLIECCE PELIECHUs MNPUKIATHON 3a/layd, U3Y4YeHUs peasbHOro
SIBJICHUS,

9) pa3BuTHE yMEHUI NMPUMEHATh U3YUYECHHBIE MOHATHS, PE3YJIbTAThl, METOIbI
JUTSL pEILICHU 337a4 MPAKTUYECKOT0 XapaKTepa U 3a7a4 U3 CMEKHBIX TUCLUUILIUH C
UCIIOJIb30BAaHUEM IPU HEOOXOIMMOCTH CIPaBOYHBIX MaTepUajoB, KOMIBIOTEpA,
II0JIB30BATHCS OLICHKOM Y MPUKHUAKON NMPU NPAKTUYECKUX pacyeTax:

pacno3HaBaHKWE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUI;

OLICHMBAHUE PE3YyJIbTaTOB BBIYMCIICHHI IIPU PEIICHUH TPAKTUYECKHX 33/1a4;

BBIIIOJIHEHNE CPAaBHEHUS YUCEN B PEAJIbHBIX CUTYyalUsX;

UCIIOJIb30BAHUE YMCIIOBBIX BBIPAXEHUM MPU PEIICHUH NPAKTUYECKUX 3a7a4 U
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB;

pellIeHre IPaKTUYECKUX 3a/1a4 C IPUMEHEHHEM MPOCTEHIINX CBOMCTB (pUryp;

BBIIIOJIHEHUE MPOCTEUIINX TOCTPOCHHH W H3MEPEHH Ha MECTHOCTH,
HEOOXOMMBIX B PEAIbHOM KU3HU;

10) ¢opmupoBanue HHPOPMALMOHHOM U ANTOPUTMUYECKON KYJIbTYPHI;
(dbopMHpOBaHUE TMPEACTABICHHUS O KOMIIBIOTEPE KAaK YHUBEPCAIbHOM YCTPOWCTBE
00paboTKu MHGOPMALIMH; Pa3BUTUE OCHOBHBIX HABBIKOB U YMEHUHN UCIIOJIb30BAHUS
KOMITbIOTEPHBIX YCTPOUCTB;

11) dbopmupoBaHre TPEACTABICHUS OO0 OCHOBHBIX H3Y4YaeMbIX MOHSATHUSX:
uHpOpMalus, aAITOPUTM, MOJIEITb - U UX CBOMCTBAX;

12) pasBuTHE QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOIAUMOTO ISt
npo(heCcCHOHATBHON N1eATEIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHUMN
COCTaBUTH U 3alHCaTh AITOPUTM JJIsi KOHKPETHOTO MCTIONHUTENS; POPMHUpPOBAHUE
3HAHUA 00 aJIrOPUTMUYECKUX KOHCTPYKIMSX, JIOTHYECKUX 3HAUCHUSX U



onepanusx; 3HAKOMCTBO C OJIHUM M3 SI3bIKOB NPOTPaMMHUPOBAHUS U OCHOBHBIMH
aJTOPUTMUYECKUMHU CTPYKTYPaMH - TMHEMHOW, YCIIOBHOU U LIMKJIMYECKOM;

13) dopmupoBanue ymeHud (popmanMzalMM U CTPYKTYPUPOBAHUS
uH(dOpMaIuU, YMEHUS! BRIOUpATh CIIOCO0 MPE/ICTABIICHUS JAHHBIX B COOTBETCTBUU
C TIOCTaBJIEHHOM 3amauedt - TaOMUIbI, CXeMmbl, rpaduKd, AgUarpaMMbl, C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 0OPaOOTKU JAHHBIX;

14) dopMupoBaHHEe HABBHIKOB W YMEHHUM O€30IACHOTO M IIEJIeCOO0pPa3HOro
NOBEAECHUS NIPU pabOTe C KOMIBIOTEPHBIMU IporpaMmamMu U B UHTepHETe, yMEHUS
co0IroAaTh HOPMbI HHPOPMAIIMOHHOM STUKHU U TPaBa;

15) g cnensix U cn1aboOBUAAIIMX 00YYaAOIIUXCS:

BJIQJICHUE TMpaBWJIAMU 3allMCH MaTeMaTHYeCKHX (OpMyNn U ClenuaIbHBIX
3HAKOB pelibe(PHO-TOUCUHOM crucTeMbl 0003HaueHwuit JI. bpaitns;

BJIa/ICHUE TaKTUJIBHO-OCA3ATENbHBIM CITIOCOOOM 00CTIEIOBAaHUS M BOCIIPHUITHS
penbeHbIX U300paKEHUI PEAMETOB, KOHTYPHBIX U300pakKeHNUN T€OMETPUUYECKUX
buryp u 1.1L.;

yMEHUE 4YuTaTh penbedHble TpaduKd dIEMEHTApHBIX (QYHKIUNA Ha
KOOPAMHATHON IJIOCKOCTH, HPHUMEHATH CIELHUAJIbHbIE MPUCIOCOOIECHUS IS
penbeHOro YepueHus;

BJIaJICHHUE OCHOBHBIM (D)YHKIIMOHAJIOM MPOTpaMMbl HEBU3YaJIbHOTO JIOCTYyNa K
uHdopmaruu  Ha dkpane [IK, ymeHue wucmonp30BaTh  IMEPCOHAIBHbBIC
TU(DIOTEXHUYECKHE CPEACTBa HH(OPMAIMOHHO-KOMMYHUKAIMOHHOTO JIOCTYIIa
CJIeNbIMH 00YYarOIUMHUCS;

16) niia 0Oyyaromuxcs ¢ HapyILIeHUSIMU OTIOPHO-/IBUTAaTEIBLHOTO anmnapara:

BJIQJICHUE CHEIUAIbHBIMA KOMIIBIOTEPHBIMH CPEACTBAMHU NPEJICTABICHUA U
aHalM3a JaHHBIX M YMEHHUE HCIIOJIb30BaTh INEPCOHAJBHBIE CPEACTBA AOCTyNa C
Y4ETOM JBUTATENIbHBIX, PEUEIBUTATEIbHBIX U CEHCOPHBIX HAPYIICHHUIA;

5 kjaace

Mertanpeamernbie Y'Y /:

Peynamuenvie YY/I-

— CaMOCTOSITEIBHO O0OHapyxcusams U GOPMYIHPOBATH Y4eOHYIO MpobieMy,
OTIpEAEIIATh LENb yUeOHO! AesITeIbHOCTH, BEIOUPATh TEMY NPOEKTa;

— 6b106U2ANMb BEPCHU PEILICHHS MPOOJIEMBbI, 0CO3HABaTh (M MHTEPIPETUPOBATH B
cily4ae HeOOXOAMMOCTH) KOHEUHBIN pe3ysbTarT, BBIOUPATh CPEACTBA TOCTHKEHUS
[EJIN U3 TIPEIJIOKEHHBIX, a TAK)KE UCKATh MX CAMOCTOSITENIBHO;

— cocmaenams (MHIWBUIYATbHO WM B TPYNIE) IUIAH pPELIEHUS MPOOJIeMbI
(BBITMOJTHEHUS IPOEKTA);

— paboTas 1o TJaHy, céepsams CBOM JIEUCTBUS C MENbI0 U, MPU HEOOXOAMMOCTH,
UCTIPABIISATH OITUOKU CAMOCTOSITETIFHO (B TOM YHCIIC U KOPPEKTHPOBATH ILIAH);
— B JIMAJIOTE C YYHUTEJIEM COBEPULeHCINB08aMb CaMOCTOSTEIIEHO BhIpaOOTaHHBIC
KPUTEPHUH OILICHKH.

Ilo3naeamenvnvie YY/I:




— AHAIU3UPOBAMD, CPABHUBAMDb, Klaccuduyuposams u 0606wams HaxkThl U
SIBIICHUS;

— ocyujecmeniams CpaBHEHHE, CEPHALIAIO U KITACCUPHUKAIINIO, CAMOCTOSTEIIBHO
BBIOMpasi OCHOBaHUS M KPUTEPHH IS YKA3aHHBIX JJOTHYECKHUX OIepalluii;
CTPOUTH KJTacCU(PUKAIMIO MTyTEM TUXOTOMHYECKOTO JeNIeHus (Ha OCHOBE
OTpUIIAHUSA);

—  cmpoumb  JIOTUYECKM  OOOCHOBAaHHOE  pAacCyKJEHHE, BKIIOYAIOIICe
YCTaHOBJICHUE MTPUYNHHO-CIICICTBEHHBIX CBSI3CI;

— co30asamp MaTEeMaTHYECKUE MOJIETIH;

— COCTaBJISITh TE3WCHI, Pa3IMYHBIC BHJBI IUIAHOB (MIPOCTHIX, CIOXHBIX H T.IL.).
[Tpeobpa3zoBbiBaTh MHPOPMAIMIO U3 OAHOTO BHUJA B JPYroi (TaOdHIly B TEKCT,
JUarpaMMmy u 1p.);

— @bIYUMBI6AMb BCE YPOBHH TEKCTOBOM MH(OPMALIUU.

— yMemb onpedenams BO3MOXKHBIE HMCTOYHUKHA HEOOXOIUMBIX CBEICHHH,
NPOM3BOJIUTh TMOMCK HWHPOpPMALMM, aAHAIM3UPOBATh M  OLEHUBATh €&
JIOCTOBEPHOCTb.

— MOHMMAs TO3UIUIO JPYTOTo YeIOBEKa, pa3iuiams B €ro peuu: MHEHHE (TOUKY
3pEHHsI), JT0KA3aTEeIbCTBO (apryMEHTHI), (DAKThI, THIIOTE3bl, aKCHOMBI, TEOPHUHU.
Jis  3TOrO  CaMOCTOSITETIbHO — HCIIONIB30BaTh  pa3iMyHble BHIBI  YTCHUS
(M3ydaromee, MPOCMOTPOBOE,  O3HAKOMUTEIBHOE, TOMCKOBOE),  MPHUEMBI

CITyLIaHUS.
— CaMOMY €030asamb WCTOYHUKM WHGOpPMALUK PAa3HOTO THUIA U JJIS Pa3HbIX
ayIUTOPUH, cobmonare  WHQOPMAIIMOHHYIO  TUTMEHY W MpaBujia

nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

— yMemb UCNo1b306amb KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK
WHCTPYMEHT I JIOCTHKEHHUS CBOMX IIeJIe. YMETh BBIOMpaTh aJcKBaTHBIC
3a/1aue HHCTPYMEHTAJIbHBIE MPOTPAMMHO-AIIapaTHBIC CPEJACTBA U CEPBUCHI.

Cpeocmeom popmuposanus no3HaBaTeNbHBIX Y Y]] ciy)aT y4eOHBIN MaTepual
U TIPEXKC BCETO MPOIYKTUBHBIC 3a/IaHUs yUueOHHUKA.

— HMcnonp30BaHne MaTeMaTUUYCCKUX 3HAHUM A pCIICHUA PAa3JIMYHBIX
MATCMAaTHYCCKUX 3a/[a9 U OLICHKHU ITOJIYYCHHBIX PC3YJIbTATOB.

— COBOKYITHOCTh YMEHHUI MO MCIIOJIB30BAHMIO JIOKA3aTEIbHON MaTEMaTUYECKON
peun.

— COBOKYMHOCTh yMEHHMM 1O paboTe ¢ uHbOpMalMeil, B TOM 4YHUCIE U C
Pa3JIMYHBIMUA MATEMATUYECKUMU TEKCTAMH.

— YMEHHs UCMOJIb30BaTh MATEMATUYECKUE CPEIICTBA JJIsl U3YUYEHUS] M OTIMCAHUS
pEaNIbHBIX MPOLIECCOB U SIBJICHUM.

— He3aBucumocTs u KPUTUYIHOCTDb MBIIIJICHUS.

— Boyg 1 HacCTOMYUBOCTE B JJOCTUXKEHUU LIEIH.



wanvuukam uenvie YYJ/I:

— CaMOCTOATENIbHO Op2aHu306bl8ams Y4eOHOE B3aUMOICHCTBUE B TPYyIIIIE
(ompenenath 00IIME LIETH, 10TOBApUBATHCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUS, nPUBOOUMb apeyMeHmbl, TOATBEPKIasd UX
daxTamu;

— B JIUCKYCCHUU yMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUYHUTBCSA KPUMUYHO OMHOCUMbCSA K CBOEMY MHEHHIO, C JOCTOMHCTBOM
npu3Haeams OMMMOOYHOCTh CBOCTO MHEHHMS (€CIIM OHO TAaKOBO) M KOPPEKTHPOBATH
€ro;

— MIOHUMAsI O3ULIUIO APYTOTO, pa3iuyams B €ro PeUr: MHEHHUE (TOUYKY 3pEHHS),
JTOKA3aTeNIbCTBO (apTryMeHTHI), DaKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

— yMemb B3TJISIHYTh Ha CUTYAIUIO C HHOU MO3UIUU U 00208apU8AMbCsl C TIOJbMU
VHBIX TTO3ULIHAN.

Cpeocmeom  ¢opmuposanusi KOMMYHHUKATUBHBIX Y VY]l ciayXkaT TEXHOJOTHS

HpO6HCMHOFO 06y‘{eHI/IH, OopraHu3alu:Aa pa60TI>I B MaAJIbIX TPVIIIIAX, TaKKC
HCIIOJIB30BAHNC Ha YpPOKaxX TCXHOJIOTHH JIMYHOCTHO- OPHUCHTHUPOBAHHOIO H
CHCTCMHO-ACATCIIBHOCTHOI'O O6yq€HHH.

IIpeaMeTHbIE IUIAHMPYeEMBbIe Pe3yJbTAThI
Y4YyeHuK HAYYHUTCH:

Hcnonvzosamow npn pCemCHUMU MATEMATHYCCKUX 3ajad, HX 00OCHOBaHMHU H
IIPOBCPKC HaﬁﬂeHHOFO PCHICHHUA 3HAHHUC!

- Ha3BaHUU W TOCJICIOBATEIBHOCTH YHUCEN B HATYPAJILHOM psIy B Mpeaesiax
1000 000 (c xakoro ymclia HauYWHAETCS JTOT PO, KaKk 0Opasyercss Kaxaoe
CJIEAYIOIIEE YUCIIO B 3TOM PSAY);

- Kak oOpasyercs Kaxxaas Cleyromiasi CdTHas eIMHUIIA;

- Ha3BaHHUS U MOCJICAOBATEIILHOCTD Pa3psAI0B B 3aIIUCH YHCTIA;

- Ha3BaHMUSA U MOCJIEAOBATEIILHOCTD MEPBBIX TPEX KIIACCOB;

- CKOJIBKO Pa3psIOB CONEPIKUTCS B KaXKIOM KIIACCE;

- COOTHOIIICHHE MEXIY Pa3psIaMu;

- CKOJIBKO €IMHUI] KQXKIO0TO KIIacca COJCPKHUTCS B 3aMUCH YHCTIA,

- KaK YCTpOCHA MO3UIIMOHHAS ACCATUYHAS CUCTEMa CUUCIICHUS;

- ©IMHHMIIBI U3MEPEHUSI BEIMYUH (JITMHA, Macca, BPeMsl, IIOMIA b ), COOTHOIICHHSI
MEXy HUMH;

- IECATHYHBIX JPOOSX M MPaBHUJIaX ACUCTBUI C HUMH;

- cpasHueams NECATHYHBIC IPOOH;

8bINOJIHAMb OTIEPAIIUN HAJ| IECSITHYHBIMU APOOSIMU;

npeobpazosvieams NECATUUHYIO 1po0bh B OOBIKHOBEHHYIO U HA000POT;
OKpY2simsb 1eTbIe YHCIia U IeCATUIHBIE IPO0H;

Haxoo0umu MPUONKEHHBIC 3HAYEHUS BEJIMYUH C HEIOCTATKOM U U30BITKOM;
8bINOIHAMb TIPUOTMKEHHBIC BBIYUCIICHHS M OIEHKY YMCIIOBOTO BBIPKCHMS;



- GYHKIIMOHATBHOM CBSI3W MEXAYy TpynnamMud BeauduH (I1eHa, KOJMYECTBO,
CTOMMOCTbB; CKOPOCTh, BPEMSI, PACCTOSHUE; MPOU3BOAUTEIBHOCTD TPY/a, BpeMs
paboThI, paboTa).

Buinoansame yctabie Beruncienus (B npexaenax 1 000 000) B cinydasx, CBOJAUMBIX

K BBIUYHMCICHUAM B IIPCACIax 100, N IIMCBMCHHBIC BBIYMCIICHHS B OCTAaJIbBHBIX
ClIydasiX; BBIIIOJHATDE IIPOBCPKY IIPABUIIBHOCTHU BBI‘II/ICJIeHI/II‘/’I;

- 8bInOIHAMb YMHOKeHue u aenenue ¢ 1000;

- 8bLIYUCIAMb 3HAYCHUS] YHUCIIOBBIX BBIPAKEHUM, coaepxammx 3—4 aecTBust co
CKOOKaMHt U 0€3 HUX;

- peuwiams TIPOCTHIE U COCTABHBIE TEKCTOBBIC 3a1a4H;

- 8bINUCHIBAMb MHOKECTBO BCEBO3MOXHBIX PE3yJIbTAaTOB (MCXO/I0B) MPOCTEHIIINX
CIIy4alHbIX DKCIIEPUMEHTOB;

- HaxoO0umbs BEPOSTHOCTU MPOCTEUIINX CITyYaHBIX COOBITHUIA;

- peuiams YIOOHBIM Jig ce0si cnocoOOM (B TOM YHMCII€ U C MIOMOIIBIO TaOIHI] U
rpadoB) KOMOMHATOPHBIE 33/1a4d: HA IEPECTAHOBKY U3 TPEX IJIEMEHTOB, TPABUIIO
MPOM3BEICHUS, YCTAHOBJICHHUE YKCJIa TTap HAa MHOXKECTBE U3 3—5 JIEMEHTOB;

- peuwiams YIOOHBIM Ji ce0si ctocoOOM (B TOM YHMCII€ U C MOMOIIBIO TaOIHI] U
rpadoB) JOrMYECKHE 3a/1a4u, CoJiepKallne He 0oJiee TPEX BHICKA3bIBAHUM;

- yumams WHPOpPMAIUIO, 3aMMCAHHYIO C TOMOIIBIO JIMHEHHBIX, CTOJIOYATHIX U
KPYTOBBIX JIMarpamm;

- cmpoumbs MPOCTEUIITNE JIMHEHHBIE, CTOJIOYAThIE U KPYTOBbIE TUarpaMMBbl;

- Haxooumv PEIIEHUs <« KU3HEHHBIX» 3a7a4, B KOTOPBIX HCIOJIb3YIOTCS

MAaTEMAaTHYCCKUC CPCACTBA,

- co30aeamb TPOAYKT (pe3yJIbTaT MPOCKTHON IEATEIbHOCTH), JUIS U3YYEHHUS U
OIKCAaHUs KOTOPOTO UCIOJIb3YIOTCSI MAaTEMAaTHUYECKUE CPEJICTBRA.

Y4yenuk MOJYYUT BO3MOKHOCTD HAYYUTBHLCHA: - IIO3HAKOMUTLECA C

MMO3UIIMOHHBIMH CHCTEMaMH CUYHCJICHUS C OCHOBAHUSIMH, OTIMYHBIMH OT 10; -
YIIIyOUTh W Pa3BUTh MPEJCTABICHUS O HATypaJIbHBIX YHCIaX M CBOWCTBaX -
HAy4UThCS  MCIIOJIB30BAaTh  INPUEMBI,  PAIMOHAIU3UPYIOMIME  BBIYMCIICHUS,
MPUOOPECTH MIPUBBIYKY KOHTPOJIHUPOBATHh BEIYMCIICHUS, BEIOMPAs TTOAXO SN JIJIs
CUTyallud CHoco0. - pPa3BuUTh U YIUIYOUTh 3HAHUS O JCCATUYHOM 3amucu
JEUCTBUTEIBHBIX YUCeN (MePUOJUYECKUE U HEMEePUOAUYECKUE TPOOU). - MOHATH,
YTO YUCJIOBBIC JAHHBIE, KOTOPHIC MCIOJB3YIOTCS JJIsl XapaKTEPUCTUKH OOBEKTOB
OKPY’XKaloIEr0 MHpa, SBJISIIOTCS MPEUMYIIECTBEHHO MNPUOIMIKEHHBIMH, YTO IO
3aUCU  TPUOMMKEHHBIX  3HAYCHUM, COJEepXKAlIUXCi B WH(POPMAIIMOHHBIX
HUCTOYHUKAX, MOXHO CYIUTh O TOTPEUIHOCTH NPHUOIIKEHUS; - TOHSATh, YTO
MOTPEITHOCTh ~ pe3yibTaTa BBIUMCICHUN JODKHA OBITh  coM3MepuMa C
MOTPENTHOCTBI0 ~ WMCXOJHBIX  JAHHBIX. ® HAYYUTHCS  BBIYUCIATH  OOBEMBI
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYP, COCTABICHHBIX W3 MPSIMOYTOJIBHBIX
napaieenuie/1oB;



* pacrio3HaBaTh Pa3BEPTKH Kyba, MPSAMOYTOJIBHOTO Mapajuieienunesaa,
NIPABIJILHOM MUPaMUJIbI, IIMIUHAPA U KOHYCA,

* CTPOUTH PA3BEPTKH KyOa M MPSMOYTOJIBLHOTO MapaljiesIeuIea;

* OIIPENEISITh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYpPHI JIMHEHHBIC pa3-
Mepbl caMoi (hUTyphl U HA00OPOT;

* yTIyOUTh M Pa3BUTh MPEACTABICHUS O MIPOCTPAHCTBEHHBIX T€OMETPUUICCKUX
urypax;

* HAYYUTHCS PUMEHATH MMOHATHE PA3BEPTKHU ISl BHITIOJHEHUS MPAKTHUCCKUX
pacy€ToB.

6 Kiacce

MertanpeameTHbie:

Pecynamuenvie YY/I.

— CaMOCTOSITEIBHO 0OHapyxcusams U GOPMYIUPOBATH Y4eOHYIO MpobIieMy,
OTIPECTIATH 1ENb YUeOHOU AesITeNbHOCTH, BEIOUPATh TEMY MPOCKTA;

— 6bl06UCAMb BEPCUH PEIICHHS NPOOJIEMbI, 0CO3HABaTh (M MHTEPIPETHPOBATH B
ClIy4ae HeOOXOAMMOCTH) KOHEUYHBIN pe3yJIbTaT, BHIOMPATh CPENICTBA JOCTUKEHUS
EJIN U3 TIPETIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENIBHO;

— cocmaenams (MHIWBUAYATbHO WM B TPYNIE) IUIAH pPEIICHUS MPOOJIEMBI
(BBITIOJIHEHUSI TIPOEKTA);

— paboTas 1o TJaHy, ceepsams CBOU JIEUCTBUS C IENBI0 U, MPU HEOOXOAMMOCTH,
UCIPABIISATH OLUMOKU CAMOCTOSITEIBHO (B TOM YHCJIE H KOPPEKTHPOBATH ILVIAH);
— B JMAJIOTE C YUYUTEIEM CO8epULeHCmMB08ams CaMOCTOSTEIBLHO BbhIpaOOTaHHBIC
KPUTEPUU OLIEHKH.

Ilo3naeamenvnvie YY/I:

— AHAIU3UPOBAMb, CPABHUBAMDb, Klaccuduyuposams u 0606wams HaxkThl U
SIBIICHUS;

— ocywecmsisims CPaBHCHHE, CEPUAITUIO U KITACCU(PUKAIINIO, CAMOCTOSTEIHHO
BBIOVIPAst OCHOBAHUS U KPUTEPHUH JIJIS1 YKA3aHHBIX JIOTHYECKUX OTEpaIluii;
CTPOUTH KJIACCHU(PHUKAIIUIO MYyTEM JUXOTOMHUYECKOTO JCJICHUS (Ha OCHOBE
OTpULIAHUSA);

— cmpoumb  JOTHYECKH  OOOCHOBAaHHOE  pacCyXJIEHHE, BKIIIOYAOIICEe
YCTaHOBJICHHE MPUINHHO-CIICICTBEHHBIX CBSI3CH;

— c030a8amb MaTEMATUIECKUE MOJICIIN;

— COCTaBJISITh TE3WUCHI, PA3IUYHBIC BHUABI IJIAHOB (MPOCTHIX, CIOXKHBIX M T.IL.).
[IpeoOpazoBbiBaTh WH(MOPMAITUIO W3 OAHOTO BHJA B ApYroi (TabiMIly B TEKCT,
auarpammy | mp.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(MOPMAITUH.

— ymemdv onpeodenims BO3MOXKHBIE HMCTOYHUKH HEOOXOIUMBIX CBEIACHHM,
MPOU3BOANTh TMOWCK WHPOPMAIMKM, aHAJIM3WpPOBAaTh W  OICHWUBATH &
JIOCTOBEPHOCT.



— NOHMUMAsl MTO3ULIMIO IPYTOro YEJIOBEKA, pA31uiams B €ro peuu: MHEHUE (TOUKY
3peHHUsI), JOKA3aTelbCTBO (apryMeHThI), (DAKThI, TUIOTE3bl, AKCHOMBI, TEOPHUHU.
Jist  3TOro  camMoCTOSITEIBHO  HMCMOJB30BaTh  PA3JMYHbIE BUJbBI  YTCHUS
(u3y4aroniee, MPOCMOTPOBOE, O3HAKOMHTEIbHOE, IOMCKOBOE), MPHUEMBI
CITyLIaHUS.

— caMoMy c030agéamsb WCTOYHMKU WHGOpPMAIMM pPa3HOrO TUIA W JJIA Pa3HbIX
ayIuTopuil,  coOiogaTh  MH(POPMALMOHHYKO  TUTMEHY W TpaBHia
nH()OPMAITMOHHON OE30TTaCHOCTH;

— yMemb UCNOIb306amsb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KaK
UHCTPYMEHT JJIsl JOCTHKEHUS CBOUX Ileled. YMETh BBIOMpATh aJIeKBATHbBIC
3a/1aue€ UHCTPYMEHTAIbHBIE MPOrPAaMMHO-AIIAPATHBIE CPEJICTBA U CEPBUCHI.
Cpeocmeom popmuposanus mo3HaBaTeNbHBIX Y Y]l cityxaT yueOHBIN MaTepual

Y TIPEK]IE BCETO MPOAYKTHUBHBIE 3aJaHUs YUEOHUKA.

— Mcnonp30Banne MaTeMaTHUYCCKUX 3HAHUU AJI1 peIICHUS PA3JIMYHBIX
MAaTCMAaTUYICCKUX 3a1a4 U OCHKHU IMOJTYUYCHHBIX PC3YJIbTATOB.

— COBOKYITHOCTh YMEHHUI MO UCITOJIB30BAHUIO JI0KA3aTEIbHON MaTEMaTUYECKON
peun.

— COBOKYNMHOCTh yMEHHMM MO paboTe ¢ uHbOpManMeil, B TOM 4YHUCIE U C
Pa3IMYHBIMU MAaTEMATUUYECKUMU TEKCTAMH.

— YMEHHS UCNOJIb30BATh MATEMATUYECKUE CPEJCTBA ISl U3YUYEHUS U OMUCAHUS
pEAIBHBIX NPOLIECCOB U SIBJICHUM.

— He3aBucuMOCTh 1 KpUTUYHOCTDH MBIIILJICHHUS.
— Bong 1 HacTOMYMBOCTE B IOCTHKEHUU LETH.

Kommynuxkamuenwvie YY/I:

— CaMOCTOSITENIHO Op2anu306bl6ams yieOHOE B3aUMOACHCTBHE B IPyIIIIe
(ompenensTh 001LIKME 1IeNIH, J0TOBapUBAThCs IPYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb ap2yMeHmbl, TOITBEPKIas UX
(bakTamu;

— B JJUCKYCCHUU yMemb 8bl08UHYNMb KOHTPAPTYMEHTHI;

— YUUTBCA KPUMUYHO OMHOCUMbC K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
npu3Haeams OMIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH
ero;

— NOHUMas TIO3ULUIO IPYTOro, pa3iuyams B €ro peuu: MHEHUE (TOUKY 3peHUs),
JI0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

— YMemb B3TIIAHYTh HA CUTYALMIO C MHOW MO3HLIMH U 00208apu8amuvcsi C IOIbMH
VHBIX TTO3ULIHAN.

Cpeocmeom  ¢hopmuposanusi KOMMYHHMKATUBHBIX Y VY]l cioyXkaT TEXHOJIOTHS

npoOJIeMHOr0 O0y4YeHHUs, oOpraHu3anus padoThl B MalbIX TpyHmax, TakKe



HCIIOJIb30BAHUC Ha YpPOKax TCXHOJOIMU JIMYHOCTHO- OPUCHTHUPOBAHHOI'O H
CHUCTEMHO-ACATCIBHOCTHOI'O O6y‘{€HI/IH

IIpeaMeTHbIE:
Yuenux nayuumcea

UCNnOIb306amb TIPU PELICHUM MaTEeMaTHYECKMX 3a/ad, UX OOOCHOBAHHUU H
IIPOBEPKE HANIEHHOIO PEIICHUS] 3HAHUE O:

- packiaoviéams HATYypaIbHOE YUCIIO HA MTPOCTHIC MHOKUTEIIH;
- HaxoOums HaWOOJBIIUN OOIMI JACNIUTENIb M HaWMEHbIIee oO0IIee KpaTHOE
HECKOJIBKUX YHCEIL,

- OTHOIICHUSIX W TIPOTIOPIHSX; OCHOBHOM CBOMCTBE TPOITOPIIHH;

IpsIMON U 0OPaTHOM MPONOPLUOHAIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;
IIPOLICHTAX;
LEIbIX U IPOOHBIX OTPULIATENBHBIX YACIAX; PALIMOHATIBHBIX YUCIAX;
IIPAaBUJIE CPABHEHUS PALIMOHAJIBHBIX YHCEIT;
IIPAaBWJIaX BBINIOJHEHUs OIEPAlMi HaJ PAllMOHAIBHBIMU YHUCJIAMHU; CBOMCTBAX
omnepanui.
- 0elums YUCIIO B JAHHOM OTHOIICHHH;
- HAX0Oumb HEU3BECTHBIN YJIEH NPONOPLHUH;
- HAXO0O0umMdb JNAHHOE KOJIMYECTBO IPOLEHTOB OT YMCIIA M YHUCIO IO U3BECTHOMY
KOJINYECTBY ITPOLEHTOB OT HETO;
- HAX0O0UMb, CKOJIBKO MPOLIEHTOB OHO YHCIIO COCTABISET OT JPYIoro;
- ygeauuueams ¥ yMEHBIIATh YUCIIO HA JAHHOE KOJIMYECTBO MPOLEHTOB;
- peuiams TEKCTOBBIC 3a/1a4X HA OTHOLIEHUS, IPOIIOPLIMHU U IIPOLICHTHI;
- cpagHueambs 1Ba PALMOHAIIBHBIX YHCIIA,
- 6bINOJHAMb ONIEPALN HAJl PALMOHAJIBHBIMU YHCIIAMH, UCIIOJIb30BaTh CBOKCTBA
onepanui Juisl yIpouIeHUs BBIYACIICHN;
- pewiams KOMOMHATOPHBIE 337a4l C TOMOILBIO MPAaBUIIa YMHOKEHHS;
- HAxXo0Oums BEPOSITHOCTH MPOCTEHIINX CIyYaHHBIX COOBITUH;
- peuiamsb NPOCTEUIINE 3aa41 HA OCEBYIO U LIEHTPAIBHYIO CUMMETPHIO;
- pewiams TMPOCTEUINE 3aa4¥ HA Pa3pe3aHHe U COCTABICHUE N€OMETPUYECKUX
duryp;
- HaxX00ums PEUICHUS <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCIIOJIB3YIOTCSI MATEMAaTUYECKUE CPEACTBA;
- co30aéamb TPOAYKT (PE3yNIbTaT MPOEKTHOM AEATEeNbHOCTH), IUISl U3YYEHHUS U
ONMCAHUsI KOTOPOI'0 MCIOJIb3YIOTCS MAaTEMAaTUUYECKHE CPEICTBA.

Yuenuk nonyuwum eozmorcnocms nayuumoca - NO3HAKOMUTBCS €
NO3ULMOHHBIMA CUCTEMAMHU CYHUCJIEHHMS C OCHOBAHUSMH, OTIMYHBIMH OT 10; -
yIIyOuTh M Pa3BUTh NPEICTABICHHUS O HATYpPaJIbHBIX YHCIaX M CBOMCTBax
JNEJIUMOCTH; - HAy4YWTBhCS HCMOJb30BaTh MNPUEMBI, PALUOHAUIMZUPYIOLIUE



BBIUMCJICHUSI, TMPUOOPECTH MPHUBBIUKY KOHTPOJHUPOBATH BBIYMCIICHUS, BbIOHMpas
HNOJIXOJAIIMM AJI CUTyallM CIIOCO0. - pa3BUTh U YIIIyOUTh 3HAHUS O E€CATUYHON
3aUCU JIEHCTBUTENIBHBIX 4uCeN (IEPUOJUYECKUE U HENEPUOAMYECKUE JIPOOH).
OpUOOpECT MEpPBOHAYAIBHBIM ONBIT OpraHu3aluu cOopa JaHHBIX IpH
IPOBEJEHUM OIpoca OOIIECTBEHHOTO MHEHUS, OCYLIECTBIISATh WX aHaJM3,
IPEJCTaBISITh PE3yNbTAaThl ONPOCAa B BHUJAE TAONMILIBI, JUArpaMMBbl. * HAYYUTbCA
BBIUUCIIATh 00BEMBI MPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTYpP, COCTABIEHHBIX
U3 TIPSIMOYTOJIBHBIX MapalljieNIeune/iOB;

* paclio3HaBaThb pPa3BEPTKH KyOa, MPAMOYTOJIBHOIO Mapajuielenunesaa,
NPaBWJIbHOM MUPaMUIbI, IUIUHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJIBHOTO MapaljieNeuIeaa;

* OIPENENATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (GUTYpPHI JIMHEHHBIE pa3-
Mepbl caMoi (UTYpBI U HA00O0POT;

* yTIyOuTh M Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
urypax;

* HAyYUTbHCS NMPUMEHSTH MOHATUE PA3BEPTKH JJISl BBIIOJIHEHUS MPAKTUYECKUX
pacy€roB

7 kaacc

MeTtanpeamMeTHbie:

Pezynamuenvie YY/I.

— CaMOCTOSITEIIBHO 0OHapyscueams U hopmynuposams npoOIeMy B KIACCHOU U
WHJMBUAYAJIbHON YUE€OHOU NesITEIbHOCTH;

— 6bl06UcAMb BEPCUM PEIICHUs] MPOOJIEeMbl, 0CO3HABaTh KOHEYHBIH pE3yNbTarT,
BBEIOMPATh CPEACTBA JOCTMDKCHHS I W3 TPEIJIOKCHHBIX WM HMX HCKaTh
CaMOCTOSITENILHO;

— cocmasnsaime (MHAUBUIYAIbHO WM B TPYIIE) IUIAH PEIICHUS MPOOIEeMBI
(BBITIOJIHEHUSI TIPOCKTA);

— nodbupams K KaXI0W mpobiieme (3amaue) aJeKBaTHYIO €l TEOPETUYECKYIO
MOJIEIIb;

— paboTasg Mo MpeJIOKEHHOMY WM CaMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY,
UCNONIb308aMb HAPALY C OCHOBHBIMH U JIOTIOJIHUTEIBHBIE CPEACTBA (CIpaBOYHAas
JUTEPATYpa, CIOKHBIE TPUOOPHI, KOMITBIOTED);

— NIGHUPOB8AaMsb CBOIO MHIUBUAYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomams MO CaMOCTOSTEIHHO COCTABICHHOMY TUIaHy, CBEPSSICh C HUM U C
IEIbI0  JEATECILHOCTH, WCIPABISAs OIMMOKH, WCIOJB3YsS CaMOCTOSTEIHHO
noj00paHHbIe cpesicTBa (B TOM unciie u uTepHer);

— CBOOOTHO 7110/16b308ambCsi BBIPAOOTAaHHBIMHA KPUTEPUSIMH OIIEHKA U CAMOOIICHKH,
UCXOJIS U3 [EJIM U UMEIOIIUXCS KPUTEPHUEB, pa3sindasi pe3yJIbTaT U CIIOCOOBI
JICHCTBUM;

— B XO/I€ MIPEICTaBIICHHUS POCKTA 0a8amsb OYeHK) €To pe3ybTaTaMm;



— CaMOCTOSITEIIBHO 0CO3HA8AMb IPUUUHBI CBOETO yCIIE€Xa WM Heycrnexa 1
HaxOJUTh CITOCOOBI BHIXO/Ia U3 CUTYAIlUM HEYCIIeXa,

—  ymemdb  OyeHumv  CTENEHb  YCICIIHOCTH  CBOCHM  HMHAMBUIYAIHHOM
00pa3oBaTeNbHON JEATCIbHOCTH,

— 0asamb OyeHKy CBOMM JIMYHOCTHBIM KadyecTBaM M yepTaM XapakTepa («KakoB
s1»), OMPENENATh HANpPaBJICHUS CBOETO Pa3BUTHUA («KAKHUM S XOUY CTaTh», «UYTO
MHE JIJISl STOTO HAJI0 CACIATHY).

Cpeocmeom popmuposanusi perynsITUBHBIX Y'Y ][] ity aT TEXHOJIOTUS CUCTEMHO-
JNEATEIBHOCTHOTO MOAX0/Ia Ha 3TAle U3y4eHUs HOBOTO MaTepuaia U TEXHOJOTHUs
OTICHUBAHUS 00pa30BaTEIbHBIX TOCTIKCHHUH (YI€OHBIX YCIIEXOB).

Tlo3naeamenvnvie YY/I:

— AQHAIU3UPOBAMb, CPABHUBAMD, KlAccuduyuposams u 0006wams HaKThl U
SIBIICHUS,

— ocywecmesnsms CpaBHCHHE, KIIACCH(PUKAIIUIO, CAMOCTOSITEIHFHO BRIOUPAs
OCHOBAHMS ¥ KPUTCPUH TSl YKa3aHHBIX JIOTHYECKHUX OTIepaIliiA; CTPOUTH
KJIacCU(HUKAITNIO MyTEM JUXOTOMUYECKOTO JCIICHUS (Ha OCHOBE OTPHUIIAHUA);

— cmpoumb  JOTHYECKH  OOOCHOBAaHHOE  paCCyXJEHHE, BKIIIOYAOIICE
YCTaHOBJICHHE MPUUNHHO-CIICJICTBEHHBIX CBSI3EH;

— c030a6amb MaTEMAaTUYECKUE MOJICIIN;

— COCTaBJISITh TE3UCHI, Pa3IUYHbIC BUbI TUIAHOB (TMPOCTHIX, CIOXKHBIX U T.IL.).
[IpeoOpa3oBbiBaTh MHMOPMAIIUIO U3 OJHOTO BUAA B JIPYroil (TaOiHIly B TEKCT,
JTUarpaMMmy U 1p.);

— 8bIYUMBIBAMb BCE YPOBHU TEKCTOBOW MH(MOPMAITUH.

— ymemdv onpeodeiims BO3MOXKHBIC WCTOYHUKH HEOOXOIWMBIX CBEACHHH,
NPOU3BOANTH TMOWUCK HWHPOPMANWMK, aHAJIW3WpPOBAaTh W  OICHWUBATH ¢
JIOCTOBEPHOCT.

— TIOHMMasl TIO3UIINIO IPYTOTO YeJIOBEKA, pa3iuiams B €ro peud: MHEHUE (TOUKY
3peHHsl), J0Ka3aTeNbCTBO (apryMEHThI), (DAKThI; TUIIOTE3bl, aKCUOMBI, TECOPUH.
Jlmst  2TOrO  caMOCTOSTEILHO  WMCTOJB30BaTh  PA3JMYHBIE BHUIBI  YTCHHS
(u3ydaromiee, TMPOCMOTPOBOE, O3HAKOMHTEIBHOE, ITOMCKOBOE), TPHEMBI
CITyIIaHUA.

— camoMy c030aéamsb WCTOYHHKU WH(GOPMAIMM PA3HOTO TUIA W JJIS Pa3HbIX
aynuTopuii,  coOJrogaTh  MHQPOPMAIMOHHYKO  TUTHEHY W [paBuja
nH(OPMAITMOHHON O€30TTaCHOCTH;

— yMemb UCNOb3068aMb KOMITBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KaK
WHCTPYMEHT I JIOCTHKEHHUS CBOMX IIeJIeH. YMETh BBIOMpAaTh aJeKBaTHBIC
3a/1auye WHCTPYMEHTAJIbHBIC IIPOTPaMMHO-aIIapaTHBIC CPEJACTBA M CEPBHCHI.

Cpedcmeom popmuposanus no3HaBaTeNbHbIX Y Y]] ciiyxkaT y4eOHBIN MaTepua
U TIPEXKIE BCETO MPOYKTUBHBIEC 3a/IaHUS yUeOHUKA.



— Mcnonp30BaHne MaTeMaTUUYSCKUX 3HAHUM IJI1 pCIICHUS PA3JIMIHBIX
MAaTCMAaTUYCCKUX 3a1a4 MU OCHKHU IMOJTYUYCHHEBIX PC3YJIbTATOB.

— COBOKYITHOCTh YMEHHUM MO UCTIOIB30BAaHUIO 10KA3aTEIIbHON MaTEMaTUUECKOM
peun.

— COBOKYMHOCTh YMEHHH M0 paboTe ¢ HWHPOpMANMEH, B TOM YHCIEC U C
Pa3IMYHBIMH MAaTEMAaTHUYECKUMU TEKCTAMHU.

— YMEHHS UCNOJIb30BATh MATEMATUYECKUE CPEJACTBA ISl U3YUYEHUS U OMUCAHUS
pEaNIbHBIX MPOLIECCOB U SIBJICHUM.

— He3aBucUMOCTD ¥ KpUTHYHOCTDH MBIIILJICHHUS.
— Bong 1 HaCTOWYUBOCTE B JIOCTUKEHUU LEJTH.

Kommynuxkamuenvie YY/I:

— CaMOCTOSITEIIbHO 0p2aHU306b16anb Y4eOHOE B3aUMO/ICHCTBHE B TPYIIIIE
(ompenensaTh O0IIME eI, J0rOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHHUS, NPUBOOUMb aApeyMeHmbl, IOITBEPKIast UX
(bakTamu;

— B JIUCKYCCUU yMemb 8bl08UHYNb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JOCTOUHCTBOM
Npu3Hasams OTMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH
€ro;

— TIOHUMas! TIO3UIUIO IPYTOT0, pa3iuiams B €ro pey: MHEHHUE (TOUKY 3peHHS),
JTOKA3aTeNbCTBO (apryMeHThI), aKThl; TUTIOTE3bI, aKCHOMBI, TEOPUH;

— YMemb B3TJIIHYTh HA CUTYAIIMIO C MTHOU MO3UIIMHI U 00208apu8amuvcsi C TOJIbMH
VHBIX TTO3UIIHAM.

Cpeocmeom  popmuposanusi KOMMYHHMKATUBHBIX Y VY] ciykaT TEXHOJOTHS

npoOJIeMHOro OO0y4YeHHUs, OpraHu3anus padOTbl B MaJbIX Tpynmnax, TakKkKe
UCTIONb30BAaHUE HA YPOKAaX TEXHOJOTHUU JUYHOCTHO- OPHUEHTHPOBAHHOTO H
CHUCTEMHO-ACSITEILHOCTHOTO O0yUeHUs

IIpeamMeTHbIE
Aure0Opa
Yuenuk nayuwumcs:

Ucnonb308ams TIPU PEIICHUM MaTeMaTUYeCKHX 3a7ad, WX OOOCHOBaHUH U
MPOBEPKE HANJICHHOTO PENIEHUsI 3HAHUE O:

- HATYpPaJIbHBIX, LEJNbIX, PAlMOHAIBHBIX, WUPPAUUOHAIBHBIX, JACHCTBUTEIIBHBIX
YHCIIax;



CTEIEHU C HaTYpaJbHBIMU MMOKA3aTENISIMU U UX CBOMCTBAX;

OJIHOWICHAX W MpaBWiax JACHCTBUN C HUMU;

MHOTO4JIEHAX U MpaBUJIaX JECUCTBUN C HUMH;

dbopmyiax COKpaléHHOr0 YMHOKCHHUS;

TOKJIECTBAX; METOJIaX JI0Ka3aTeIbCTBA TOXKIIECTB;

JIMHEHHBIX YPABHEHUSX C OJJHOM HEM3BECTHOM M METOJIaX UX PEUICHMUS;
CHUCTEMax JIBYX JMHEWHBIX YPaBHEHUU C JABYMS HEU3BECTHBIMM M METOJAX HX
pelieHus.

- Buinoanusame NeUCTBUS C OJHOYJICHAMH U MHOTOYJICHAMU;

- Y3HA6amsv B BBHIPAKECHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS M TMPUMEHSThH
UX;

- pPAacKiaovléams MHOTOUJICHBI HA MHOKUTEIIH;

- BLINOIHAML ~ TOXKIECTBEHHBIC TPEOOpa3oBaHUA IEJIBIX  alreOpandecKux
BBIPAKCHU,

- 0oKa3bl8amb MPOCTEHUIINE TOXKIIECTBA;

- HaxoO0umbs YUCJIO0 COYETAHUM U YHUCIIO PA3MEILICHHIA;

- pewiamob TUHEHHbBIC YPABHEHUS C OHON HEU3BECTHOM;

- pewiamsv CHUCTEMbl JIByX JIMHEHHBIX YypaBHEHUW C JIByMS HEU3BECTHBIMU
METOJIOM TIOICTAHOBKH M METOJIOM aJIreOPanvecKOro CIOKEHUS,

- peuiamsb TEKCTOBBIC 33/1a4M C TTOMOIIBIO TUHEWUHBIX YPABHCHUHN U CUCTEM;

- Haxo0umb PEIICHUS («KU3HEHHBIX» 3aJlady, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYECKHUE CPEICTBA,;

- co30asamb TPOAYKT (pe3yibTaT MPOEKTHOM AESATEIBbHOCTH), ISl M3YyUYCHUS U
OTNHUCAHUSI KOTOPOT'0 UCTOJIb3YIOTCSI MaTEMAaTUUYECKHE CPEJICTBRA.

Yuenuk nonyuum eo3zmosrcnocmo

- pa3BUTH MPCACTABJICHUEC O YHUCJIC U YUCJIOBBIX CUCTEMAX OT HATypaJIbHBIX 10
pPaiuOHAJIBHBIX YHUCCII; O POJIH BBIYHCJICHUH B ITPAKTHUKE

- Pa3BUTh U YIIIyOUTh 3HAHUS O IECATUYHOMN 3aIIUCH IeUCTBUTENBHBIX YUCEIl
(nepuoanyecKue U HEMePUOAUUECKUE APOOH).

- BBITIOJIHSTH MHOTOIIIArOBBIE MPE0Opa30BaHUs PAlIMOHATBHBIX BEIPAKEHU,
PUMEHSIST IIUPOKUA Ha0Op CITOCOO0B U IPUEMOB;

- IPUMEHATH TOXK/IECTBEHHBIC MTPEOOPa30BaHUSI JIJISl PEIICHUS 3a/1a4 U3
Pa3IMYHBIX PA3JEeI0OB Kypca.

- OBJIAJIETh CHENUAJIBHBIMU MPUEMAMU PELICHUS YPABHEHUN U CUCTEM
YPAaBHEHHI; YBEPEHHO IPUMEHATH annapaT YPaBHEHUN JJIS1 PEILICHUS
pa3zHoOOpa3HbIX 3a/1a4 U3 MATEMATUKH, CMEXHBIX PEAMETOB, IPAKTUKH;

- IPUMEHATH rpaduyecKre MpeACTABICHUS IJIsl UCCIEI0BAHMS YPaBHEHU,
CUCTEM ypaBHEHMM, cofepKauux OyKBeHHbIE KOA(DPUITMEHTHI.

- MPOBOJIUTH UCCJICIOBAHUS, CBSI3aHHbBIC C U3YUYEHHEM CBOMCTB (DYHKIIUM, B TOM
YHCJIe C UCIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE TPaPUKOB U3yUEHHBIX



(GyHKIHI cTpouTh 60JIee CIoKHbIE rpadUKH (KyCOUHO-3a/1aHHbIE, C
«BBIKOJIOTBIMUY» TOYKAMH U T. 11.);

- HCIIOJIb30BaTh (DYHKIIMOHAJBHBIC MIPEICTABICHUS U CBOMCTBA (DYHKIIHM JIsI
peLIeHNs MaTEMAaTUYECKUX 3a/1a4 U3 PAa3IMYHbIX Pa3/IesIoB Kypca.

I'eomeTpus
Yuenuxk nayuumca:

ucnoivzoeansv IIPpU PCHICHHUMU MATCMATUYCCKHUX 3aaad, HX 000CHOBAaHMU H
IIPOBCPKC HaﬁﬂeHHOFO PCHICHUA 3HAHHUC O:

- OCHOBHBIX TE€OMETPHYECKMX IIOHATHAX: TOYKA, MpsAMas, IUIOCKOCTb, Iy,
OTpPE30K, JOMaHast, MHOTOYTOJIbHUK;
- OINPEENICHUH YTIJIa, OMCCEKTPUCHI YTIIa, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;
- CBOMCTBAaX CMEXHBIX U BEPTUKAJIbHBIX YIJIOB;
- OIpPENIEJICHUH PABEHCTBA TI'€OMETPUYECKUX (UTyp; MpPU3HAKAX pPaBEHCTBA
TPEYTOJILHUKOB;
- TEOMETPUYECKUX MECTax TOYeK; OHCCEeKTpUCe YIila U  CEpeAMHHOM
IIEPIICHIUKYJIAPE K OTPE3KY KAK FE€OMETPUUYECKUX MECTaX TOYEK;
- OIPEEJICHUH MapaJUICIbHbIX NPSIMBIX; IPU3HAKaX U CBOMCTBAX IMapajlIeIbHbIX
IPSIMBIX;
aKCHUOME MapaJUIEIbHOCTU U €€ KPATKOM UCTOPUH;
(dbopmysie CyMMBI YTII0B TPEYTOJIbHUKA,
ONPEEIICHNH U CBOMCTBAX CPEAHEN JIMHUN TPEYTOJIbHUKA;
teopeme Dareca.
Ilpumensams CBOWCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPH PELICHUH 33/a4;
- HaxX0O0umsv B KOHKPETHBIX CUTYyalUsX paBHbIC TPEYTOJbHUKU U JOKA3bIBATh MX
PaBEHCTBO;
- ycmanaéiuéams  NApPAJUICIIbHOCTh  NPSAMBIX W IPUMEHATH  CBOWCTBA
napaJIeIbHBIX IPSIMBIX;
- NpuUMeHAmb TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
- UCNOJb306aMb TEOPEMY O CPEIHEW JIMHUM TPEYrojlibHUKa U Teopemy Paneca
IIPU PEILLIECHUU 3a/1a4;
- HaxX0O0umo PEUICHUS <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
UCITOJIB3YIOTCSI MATEMAaTUYECKHUE CPEICTBA;
- co30aéamb TPOAYKT (Pe3ysIbTaT MPOEKTHON NEATEIbHOCTH), IS U3YYEHUS U
ONMCaHMUS KOTOPOTO UCIOJIB3YIOTCS MaTEMAaTUYECKUE CPEICTBA.

Yuenuk nonyuum eozmorrcnocmo nayuumaocs

* OBJIAIETh METOJIAMM PELICHUs 3a7a4 Ha BBIYMCIEHUS W JOKa3aTEJIbCTBA:

METOJIOM OT MPOTHUBHOTO, METOJIOM MOJ00Hs, METOJAOM Iepedopa BapUaAHTOB U
METOJIOM T€OMETPUUECKHUX MECT TOYCK;



* OBJIAJIETh TPAJAMIIMOHHOM CXEMOW PELICHMS 3a/1ad Ha MOCTPOEHUE C MOMO-
LIbI0 LUPKYJIS ¥ IMHEWKU: aHAJIN3, [IOCTPOCHHE, JOKA3aTEIbCTBO U UCCIIEI0BAHME;

* HAYYUTHCS pelIaTh 3aa4M Ha IIOCTPOCHUE METOIOM F€OMETPUYECKOIO MECTA
TOYEK U METOJIOM MOA00US;

S8kiacce

MeTaHPEHMeTHLIe:

Peynamuenvie YY/I.

— CaMOCTOSITEIIBHO 0OHapy#cueams U (hopmyaupoeams npodiIeMy B KIACCHON U
VH/IMBHU1yaJIbHOM y4eOHO e TeNbHOCTH;
— 6bl06U2AMb BEPCUM PELIECHUs MpOoOJIeMbl, OCO3HABaThb KOHEUHBIN pe3yJbTarT,
BbIOMpaTh CpENCTBAa JOCTHIKEHUS LIEJIM W3 MPEAJOKEHHBIX WM HX HCKATh
CaMOCTOSITEIIbHO;
— cocmagnames (MHAUBUIYAbHO WM B TPYIIE) IUIAH pEHIeHUs MpoOIeMbl
(BBITIOJIHEHUS TIPOEKTA);
— nodbupams K KaXI0H mpobOieme (3amade) aJeKBATHYIO €l TEOPETHUYECKYIO
MOJIENIb;
— paboTtasg Mo MNpeAJIoKEHHOMY HJIM CaMOCTOSITENIbHO COCTaBJIECHHOMY IUIAHY,
UCNnOIb3068amMb HAPSYy C OCHOBHBIMHU M JIONOJIHUTEIbHBIE CPEACTBA (CIpaBOYHAS
JUTEPATYpPA, CI0KHBIE TPUOOPHI, KOMITBIOTED);

— NJIaGHUPOB8amsb CBOIO MHJIUBUAYaTIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;
— pabomamu 1O CaMOCTOSATENIbHO COCTABIIEHHOMY IJIaHY, CBEPSSICh C HUM U C
LENbI0  JIEATENbHOCTH, HWCIHpaBisisl OMMOKH, UCHOJb3Yysl CAaMOCTOSITEIBHO
no00paHHbIe cpenicTBa (B ToM unciie u aTepHer);
— CBOOOJIHO 10/16b306ambCsl BBIPAOOTaHHBIMU KPUTEPUSIMHU OLIEHKH M CAMOOLIEHKH,
UCXOs U3 LIEJIM U UMEIOIUXCS] KPUTEPHUEB, pa3inyas pe3ybTaT U CIIOCOObI
JICUCTBUI;

— B XO/I€ MIPE/ICTaBICHUS IPOEKTa 0a8ams OYeHK) €ro pe3yibTaTaMm;

— CaMOCTOATENIbHO 0CO3HA8AMb IPUUMHBI CBOETO yCIeXa WM Heyclexa 1
HAXOJUTh CIOCOOBI BBIXO/IA U3 CUTYallUH HEYCIIEXa;

—  ymemb  OyeHumdv  CTENEHb  YCHEIIHOCTM CBOCW  HMHAMBUAYAIbHOU
00pa3oBaTeNbHON JEATEIbHOCTH;
— 0asamv OyeHK)y CBOUM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KaKoB
1»), ONPEAENATh HAIlPaBJIEHUS CBOErO Pa3BUTHs («KAKUM S XOUYy CTaTb», «YTO
MHE JIJIsl STOTO HAJI0 CACNIATHY).

Cpedcmeom popmuposarnusi peryasaTUBHBIX Y Y]l CiyKaT TE€XHOJIOTHS CUCTEMHO-
JESATENPHOCTHOIO MIOAX0/1a HA 3Talre U3y4EHHUs HOBOIO MAaTepUasa U TEXHOJIOTHUS
OIICHUBAHUS 00pa30BaTEIbHBIX TOCTI)KCHHUH (YIEOHBIX YCIIEXOB).



Ilo3naeamenvuvie YY/I:

— AQHAIU3UPOBAMb, CPABHUBAMD, KlAccuduyuposams u 0606wams HaKTh U
SIBJICHUS;

— ocyujecmenams CpaBHEHHE, KIIACCU(PUKALINIO, CAMOCTOSITENILHO BbIOMpast
OCHOBAaHUS U KPUTEPHUH JUIsl YKa3aHHBIX JIOTHYECKUX ONEpaluii; CTPOUTH
KJIACCU(PUKALUIO ITyTEM JUXOTOMUYECKOTO JIEIEHUsI (HA OCHOBE OTPUILIAHNA);

—  cmpoumb  JIOTUYECKH  OOOCHOBAaHHOE  pAacCyXJIEHHE,  BKIIOYAIOIIEE
YCTaHOBJICHHE PUUNHHO-CIICICTBEHHBIX CBSI3EH;

— co30a8amb MaTEMaTUYECKUE MOJICIIN;

— COCTaBJIAATh TE3WCHI, Pa3IUYHbIC BUbI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.IL.).
[TpeoOpa3zoBbIBaTE HHPOPMAIMIO M3 OJHOTO BUJA B APYrod (TalnMily B TEKCT,
JUarpaMMmy M 1p.);

— @bIYUMBI6AMb BCE YPOBHH TEKCTOBOM MH(OPMALIUU.

— Yymemb onpedensimb BO3MOXHBIE HMCTOYHMKM HEOOXOJMMBIX CBEJICHUM,
IPOM3BOAUTH IOUCK HMH(POpMAlUHM, aHAJIM3UPOBAaTh M  OLECHUBATh €€
JIOCTOBEPHOCTb.

— MOHUMas MMO3ULHUIO APYTOro YeJIOBEKa, pa3iuyamsy B €ro peun: MHEHHUE (TOUKY
3peHusl), N0Ka3aTelabCTBO (apryMeHThI), ()aKTbl; TUIIOTE3bl, AKCHOMBI, TEOPHH.
JUist  3TOro  camMoOCTOSATEIBHO  MCIOJB30BaTh  PA3JMYHBIE BHIbl  YTECHHUS
(u3y4aromiee, MNPOCMOTPOBOE, O3HAKOMHTEIBHOE, IOMCKOBOE), NPHEMBI
CITyUIaHUS.

— caMoMy c030aéamsb WCTOYHMKM WH(OpMAIMU pa3HOro THUIMA WU JUIsl Pa3HbIX
ayauTopuid,  coOirogaTh  MH(POPMALUMOHHYKO  TUTHEHY W [paBuja
MH(pOpMAIIMOHHOM 0€30MaCHOCTH;

— yMemb UCNOIb306amsb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK
UHCTPYMEHT JJisi JOCTWXKEHHUS CBOMX Iiefied. YMeTh BbIOMpaTh aJeKBaTHBIC
3a/1a4ye UHCTPYMEHTAJIbHbIE IPOrPaMMHO-AIIIApaTHBIE CPEACTBA U CEPBUCHI.

Cpeocmeom popmuposanus no3HaBaTeNbHBIX Y Y]] ciry)aT y4eOHBIN MaTepua
U TIPEXKC BCETO MPOIYKTUBHBIC 3a/IaHUs YUueOHHUKaA.

— Mcnonp30BaHne MaTeMaTUUYSCKUX 3HAHUM AJI1 pCIICHUA Pa3JIMYHBIX
MATCMAaTHYCCKUX 3a/[a9 U OLICHKHU ITOJIYYCHHBIX PC3YJIbTATOB.

— COBOKYIHOCTbh YMEHHUM MO MCIIOJIB30BAHMIO JI0Ka3aTEILHON MaTeMaTHYECKOMN
peun.

— CoOBOKYNHOCTh YMEHHM 1O paboTe ¢ HHPOpMauuei, B TOM YHUCIE U C
pa3IUYHBIMH MAaTEMATHUYECKUMU TEKCTAMHU.

— YMEHHs UCTOJIb30BaTh MATEMATUYECKUE CPEICTBA ISl U3YUYEHUS U ONUCAHUSA
pEaNbHBIX MPOLIECCOB U SIBJICHUM.

— He3aBucumocTs u KPUTUYHOCTDb MBIIJICHUA.



— Bong 1 HaCTOMYMBOCTE B JIOCTW)KEHUU LIETH.

Kommvuukamueuble YVI.

— CAMOCTOSITENTEHO 0p2anuU306b16ams yaeOHOE B3aUMOACHCTBHE B TPYIIIE
(ompenenaTh 00IIHeE 1eH, T0TOBAPUBATHCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUSL, NPUBOOUMb APSyMeHmbl, TOATBEPKIAS UX
dakramuy;

— B JIUCKYCCHUU yMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUHUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JOCTOUHCTBOM
npu3Haeams OMMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH
€ro;

— IOHUMas! TIO3UIUIO IPYTOT0, paA3iuiams B €ro peu: MHEHHUE (TOUKY 3peHUS),
JTOKA3aTeNIbCTBO (apryMeHThI), aKThl; TUTIOTE3bI, AKCHOMBI, TEOPUH;

— yMemb B3TIIAHYTh HA CUTYALMIO C MTHOW MO3HUIIMKM U 00208apuU8amuvcsi C TOJIbMH
VHBIX TTO3ULIHAMN.

Cpedcmeom  popmuposanusi KOMMYHHUKATUBHBIX Y VY] ciykaT TEXHOJOTHS

npoOJEeMHOro OO0y4YeHHUs, oOpraHu3auus padOThl B MaJbIX Tpynmax, TakxKe
UCTIONb30BAaHUE HA YPOKAaX TEXHOJOTHUU JUYHOCTHO- OPHEHTHUPOBAHHOTO M
CUCTEMHO-/IESITEIbHOCTHOTO O0yUYeHUs

IIpeamerHsble:
Aareopa
Yuenuk naywumecea:

UCnonb306ams TPU PEIICHUM MaTeMaTUYeCKHX 3a7ad, MX OOOCHOBaHUH U
MPOBEPKE HANJIECHHOTO PEIIEHUsI 3HAHUE O:

- anreOpanyecKkou 1poOu; OCHOBHOM CBOMCTBE APOOH;
- TpaBWJIAX JACHCTBUH C aireOpandecKuMu IpoOsIMH;

- CTEMEHSX C LEeTBIMH MOKa3aTeIsIMU U UX CBOWCTBAX;
- CTaHJapTHOM BHUJIE YHCIIA;

k .
- pyHKUMAX y=kx+b, y=x%, y=—, UX CBOHCTBAaX U rpa(uKax;
X

- TIOHSITHUM KBaJPaTHOTO KOPHA U apu(METUYECKOT0 KBAIPATHOTO KOPHSI;

- CBOICTBax apu(pMeTHUEeCKUX KBAJPATHBIX KOPHEH;

- GyHKIUK y =/x , €€ CBOMCTBaX U IpauKe;

- (opmyie s KOpHEN KBaJIpaTHOTO ypaBHEHUS;

- Teopeme Buera a1 npuBen€HHOTO U 001IEro KBaIpaTHOTO YpaBHEHUS;

- OCHOBHBIX METOJAaX pELICHUS LEJIbIX PAUUOHAIBHBIX YPABHEHHMM: METOJIE
Pa3JIOKEHNs HA MHOKUTEIU U METOJE 3aMEHbI HEM3BECTHOM;

- METO/JIe pelIeHHs] TPOOHBIX PAllMOHAIBHBIX YPaBHEHUN;



OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PAIIMOHAIILHBIX YPaBHEHUH.

Cokpawams anredpandeckue 1poou;

8bINOIHAMb ApU(PMETUIECKUE TEUCTBUSA C AITreOpanIecKUMH IPOOSIMHU;

- UCNOb306aMb CBOWCTBA CTEIMEHEH C IENBIMU TOKa3aTeIsIMH TIPU PEIICHUN
3aad;

- 3anucvléamy YUCIa B CTAaHIAPTHOM BUJIE;

- BbINOJHAMb TOXKIECTBEHHBIC MPEOOPA30BAHUS PAIIIOHATBHBIX BRIPAKECHUH;

2

N k
- cmpoums Tpapuku QyHKIUHA y=kx+b, y=Xx°, y=— W HCIOIH30BaTh HX
X

CBOWCTBA IIPY PEIICHNUU 3a/1a4;
- gblyucaAmb apuPMETUUECKUE KBaIpaTHbIE KOPHU;
- npumensmMsb CBONCTBA apu(PMETHUUECKUX KBAIPATHBIX KOPHEH NpU peHICHUU
3az1ay;
- cmpoums Tpaduk (GYHKIMH y=+/x W WCIOJb30BaTh €ro CBOWCTBA IPH
pELIECHNH 3a1aY;
- peuiamsv KBAIPATHBIC YPABHEHUS,;
- npumeHnams T€OpeMy Buera npu peneHuu 3anad;
- pewiamb LEIbIE PALMOHAIBHBIC YPAaBHEHUS METOJOM DPa3lOKECHHS Ha
MHOYHUTEIN U METOAOM 3aMEHBI HEU3BECTHOM;
- pewiams NpOOHBIE YPABHEHMUS,
- peuiams CUCTEMBI PALTMOHAIIBHBIX YPABHECHH;
- peuwiams TEKCTOBBIE 3aa4d C IIOMOLIBI0 KBAJPATHBIX WM PALMOHAIBHBIX
YPaBHEHUH U UX CUCTEM;
- HAXO0OUMb PEIICHUS <GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIB3YIOTCS MaTEMAaTUYECKUE CPEICTBA;
- co30aéamb TPOAYKT (pe3ysbTaT MPOEKTHOHN AEATEeIbHOCTH), NIl U3YYEHHUS U
OIMCAHUsI KOTOPOI'0 MCIOJIb3YIOTCS MaTEMAaTUUYECKHE CPEICTBA.
Yuenuk nonyuum éo3mosrrcnocms :- pa3sBUThH NIPEACTABICHUE O YUCIIE U
YHUCJIOBBIX CUCTEMAX OT HATYPaJIbHBIX 10 ACHUCTBUTEIIBHBIX YUCET; O POIU
BBIYMCJIEHUI B MIPAKTHUKE;

- Pa3BUTH U YIITYOUTh 3HAHMS O JECITUIHOM 3aIMUCH JICUCTBUTEIBLHBIX YHCEI
(mepuoanYecKre U HeTIEPUOINISCKUe Apoon).

- BBITIOJIHATH MHOT'OIIIArOBbIE MPE0OpPa30BaHUs PALIMOHATIBHBIX BBIPAKEHUM,
IPUMEHSS LIMPOKHUI HA0Op crocoO0B U MPUEMOB;

- IPUMEHATH TOXKIECTBEHHbIE MPE0OPA30BAHMS JIsl PEIICHUS 3a7a4 U3
Pa3IMYHBIX pa3AesioB Kypca

- OBJIAJIETh CHELUAJIBHBIMU IPUEMAMU PELICHUS YPABHEHUU U CUCTEM
YPAaBHEHMI; YBEPEHHO IPUMEHATH annapaT YPaBHEHUN JJIS1 PEIICHUS
Pa3HOOOpa3HBIX 3a7]a4 U3 MATEMATUKU, CMEXKHBIX MTPEAMETOB, IPAKTUKHU;



- IPUMEHSTH rpauuecKue MpeICTaBICHUs ISl UCCIEI0BAaHUS ypaBHEHUH,
CUCTEM ypaBHEHHM, cofepKaux OyKBeHHbIE KOA(DPUITUEHTHI.

- pa3HOOOpa3HBIM MPUEMAM JJOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSITh
anmapaT HepaBEHCTB JJIs PEIICHUs! pa3HOOOpa3HbIX MaTEMaTHUECKUX 3a7a4 U
3aJ1ay U3 CMEKHBIX MTPEMETOB, MPAKTHKY;

- IPUMEHSITH rpaduueckue mpeICTaBICHUS ISl UCCIIEI0BaHUSI HEPABEHCTB,
CHCTEM HEPaBEHCTB, COIepKAIUX OyKBEHHBIE KO (HUIIMEHTHI

- IPOBOJIUTH UCCIICIOBAHUS, CBSI3aHHBIE C U3yUYEHHUEM CBOMCTB (DyHKIIUM, B TOM
YHCIIe C UCTIOIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE IPAPHUKOB U3yUECHHBIX
(GYHKIHMI cTpouTh 60JIee CI0KHBIE TpadUKH (KyCOUYHO-3a/1aHHBIE, C
«BBIKOJIOTBIMU» TOYKAMHU H T. 11.);

- HCTI0JIb30BaTh (DYHKIIMOHAJIbHBIE NPEICTABICHUS U CBOMCTBA (DYHKLIMMA JJ1s1
pEelIeHNs MaTEMAaTHYECKUX 3a/1a4 U3 Pa3IMYHbIX Pa3/IesIoB Kypca.

I'eomerpus
Yuenuk nayuumca:

ucnonv3oeamsy TPU PELICHUMM MaTeMAaTUYEeCKUX 3a7ad, UX OOOCHOBAaHUU U
IIPOBEPKE HANIEHHOTO PEIICHUS] 3HAHUE O:

- ONpEJENCHUH MapajuieorpaMma, pom0Oa, NpsIMOYTrOJbHUKA, KBajpara; HX
CBOMCTBAaXxX U NPU3HAKAX;

- ONPENEIICHUM TpalelnuH; BJIEMEHTAX TPANECIUU; TEOPEME O CpPEOHEU JIMHUU
Tpaneuuu;

- OIPEIEIICHNH OKPY>KHOCTH, KPyra U UX 3JEMEHTOB;

- TeopeMe 00 U3MEPEHUH YIJIOB, CBSI3aHHBIX C OKPY>KHOCTbIO;

- OIPEJEJICHNH U CBOMCTBAX KacCaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE
JIByX KacaTeJIbHbIX, IPOBEAEHHBIX U3 OAHOW TOYKHU;

- OIIPEIECIICHUU BIIMCAHHOU M ONIMCAHHOM OKPYXKHOCTEM, UX CBOMCTBAX;

- OIpeNeJICHUH TPUTOHOMETPUYECKHE (YHKIIMM OCTPOro YIJla, OCHOBHBIX
COOTHOUIECHHUUN MEXK]1y HUMU;

- IpuémMax pelieHus NPIMOYTOJIbHBIX TPEYTOJIbHUKOB,;

TpUTOHOMETpHUUECKUX (PpyHKIMAX yrioB ot 0 go 180°;

TEOpPEME KOCHHYCOB M TEOPEME CUHYCOB;

npuémax perieHus: IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

dbopmyrnax s TUIOHIAAM TPEYTOJIbHUKA, TapaJljIesiorpaMMa, Tparneluu;
teopeme [Tudaropa.

Ilpumenamy  TpU3HAKU W CBOICTBAa  Mmapaienorpamma,  pomoa,
IpsIMOYTOJIbHHKA, KBaJpaTa Py PEIICHUH 3a/1a4;

- pewiams IPOCTEHIINE 3a7a4X Ha TPANELHIO;



- HaxoOumsv  TPATyCHYID MEpy VYIJIOB, CBS3aHHBIX C  OKDPYKHOCTHIO;

yCTaHaBJIMBATh UX PABEHCTBO;

- npumMeHsamb CBONUCTBA KACATEIbHBIX K OKPYKHOCTH P PEILICHUH 33]1a4;

- pewiams 33]a4M HAa BIMCAHHYIO U OMKMCAHHYIO OKPY>KHOCTB;

- 8bINOJIHAMb OCHOBHBIE TE€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO IUPKYIS U

JIMHEUWKU;

- HAX0O0umsv 3HAYEHUSI TPUTOHOMETPUYECKUX (PYHKIUH OCTPOro yria uepes

CTOPOHBI MIPSIMOYTOJIBHOTO TPEYTOJIbHHKA;

- NpuMeHsAmMbs COOTHOIICHHS MEXKIYy TPUTOHOMETPUYECKUMH (DYHKIUSIMU TIPU

pEeIIeHUH 3a/ad; B YAaCTHOCTH, IO 3HAYCHHWIO OJHOW W3 (YHKIHWA HaXOIUTh

3HAYCHUS BCEX OCTAIbHBIX;

- pewams IPSIMOYTOJILHBIC TPEYTOIHHUKH;

- c600ums paboTy ¢ TpUroHOMeTpuuecKuMH GyHKIusMHU yrioB ot 0 mo 180° k

CJIy4aro OCTPBIX YIJIOB;

npuUMeHsAms TeOpeMy KOCHHYCOB M TEOPEMY CUHYCOB IIPU PEIICHUH 33]1a4;

peuiams POU3BOJbHBIE TPEYTOJIbHUKY;

HAaxo0uma IUIOIIAIN TPEYTOJIbHUKOB, MMapajyieIorpaMMOB, TParelnii;

npumensims Teopemy Iudaropa npu pemennu 3anay;

Haxoo0umau MPOCTEUIINE TEOMETPUUECKHUE BEPOSITHOCTH;

Haxoo0ums  PEUICHUS  («KU3HEHHBIX33Ja4, B  KOTOPBIX  HCIOIB3YIOTCA
MaTEeMaTHYECKHUE CPEACTRA;

coz0aseamsb MPOAYKT (Pe3yNbTaT MPOSKTHOU ACSITCIIBHOCTH), JUIS W3YUCHUS H
OTIMCaHUS KOTOPOTO UCIOJIB3YIOTCS MaTEMAaTHIECKUE CPEACTBA

Yuenuk nonyuum eozmosrcnocmo nayyumocsa:

* OBJIQJICTh METOJAMH PEIICHUS 3a7a4 Ha BBIUYMCICHUS M JOKa3aTeIhCTBA:
METOJIOM OT MPOTHUBHOTO, METOJOM TOJ0OMS, METOJAOM Tepedopa BapHaHTOB U
METO/IOM T'€OMETPUUYECKUX MECT TOUEK;

* MPUOOPECTH OMBIT MPUMEHEHHUSI AITreOpandeckoro U TPUrOHOMETPHUUECKOTO
anmapara U uaed ABMKSHUS TIPU PEIICHUH TeOMETPUIECKUX 3a/1a4;

* OBJIQJICTh TPAJUIIMOHHON CXEMOU pEIIeHUs 3a7a4 Ha MOCTPOEHHE C MOMO-
IO IUPKYJISI U TWHEWKH: aHAJIU3, ITOCTPOCHHE, IOKA3aTEeIbCTBO U UCCIICI0BAHNE;

* HAYYUTHCS pPEIIaTh 3aJa4i Ha TTOCTPOCHUE METOJIOM F€OMETPUUYECKOTO MECTa
TOYEK M METOJIOM ITOJIO0HS;

* MPUOOPECTH OMBIT MCCIICIOBAHUS CBOWCTB TUIAHUMETPUUYECKUX (puryp ¢ mo-
MOTIIbIO KOMITBIOTEPHBIX MPOTPaMM;

* MPUOOPECTH OIBIT BBITOTHEHUS MPOCSKTOB 1O TeMaM «[ eomerpruyeckue mpe-
o0pasoBaHMsI HA TIOCKOCTHY, «IlocTpoeHNE OTPE3KOB O (hopmyIie.

9 kiace
MeranpeamerHsbie:



Pezynamuenvie YY/I-

— CaMOCTOATEIIBHO 0OHapyicusams U hopmyauposams Npo0IeMy B KIACCHOU U
WHIUBUTyaIbHON yueOHOU NesITeIbHOCTH;

— @bld8UecamMb BEPCUU PEILIEHUs TPOOIeMbl, OCO3HABaTh KOHEUHBIN pe3yibTar,
BBIOMpATh CpEACTBa JOCTIXKCHMSI LIENM W3 MPEJJIOKEHHBIX WM HMX HCKaTh
CaMOCTOSITEIIbHO;

— cocmaenams (MHIWBUIYaTbHO WM B TPYNIE) IUIAH pPELICHUS MPOOJIEeMBI
(BBIMIOJIHEHUS TIPOEKTA);

— noobupams K Kaxaou mpodieme (3amaye) aaeKBATHYIO €l TEOPETUUYECKYIO
MOJIENIb;

— paboTasg Mo MNPEeAJIOKEHHOMY HWJIM CaMOCTOSITENIBHO COCTaBJIECHHOMY IUIAHY,
UCNONIb306aMb HAPAJLY C OCHOBHBIMHU U JIONOJIHUTEIbHBIE CPEACTBA (CIpaBOYHAs
JUTEPATYpPA, CI0KHBIE TPUOOPBI, KOMITBIOTED);

— NIAHUPO8ams CBOIO UHAMBHUIYAIbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO;

— pabomams 1O CAMOCTOSATEIBHO COCTABJIEHHOMY IUIaHYy, CBEPSSICh C HUM U C
LENbI0  JIEATENbHOCTH, WCIpaBisisl OMMOKH, UCIHOJb3Yysl CAMOCTOSITEIIBHO
nojio0paHHbIe cpeacTBa (B TOM uucie u MHTepHer);

— CBOOOJIHO 10/16b306ambCs1 BBIPAOOTAaHHBIMU KPUTEPUSAMHU OILIEHKH M CAMOOLIEHKH,
UCXOJS U3 LIEJIM U UMEIOILNXCS] KPUTEPUEB, pa3ianyas pe3ybTaT U CIIOCOOBI
JICHCTBUM;

— B XO/I€ IPE/ICTABIICHU [TPOEKTA 0a68amb OYEHKY €ro pe3yJibTaTaM;

— CaMOCTOATENIbHO 0CO3HA8AMb IPUUNHBI CBOETO yCIeXa WM Heyclexa 1
HAXOJUTh CIOCOOBI BBIXO/IA U3 CUTYallUH HEYCIIEXa;

— ymemb  OyeHumdv  CTEIECHb  YCHEIIHOCTH CBOCW  HMHAWBUAYAIbHOU
00pa3oBaTeNbHON JEATEIbHOCTH;

— 0asamv OyeHKy CBOUM JIMYHOCTHBIM KauecTBaM U yepTaM xapakrepa («KakoB
s1»), OMPENENATh HAMpPaBICHUS CBOErO Pa3BUTHs («KAKUM S XOUY CTaTh», «4TO
MHE JIJIs1 3TOTO HaJl0 CHIENaThy).

Cpeocmeom hopmuposarusi peryaaTUBHBIX Y Y]l CiyaT TEXHOJIOTHS CUCTEMHO-
JEATEeIIbHOCTHOTO MOJX0/1a HA 3TAale U3y4YeHUsI HOBOTO MaTepuasia U TEXHOJIOTU
OIICHUBAHUS 00pa30BaTEIbHBIX TOCTUKEHUHN (YICOHBIX YCIIEXOB).

Ilo3naeamenvnvie YY/I:

— aHANU3UPOBAMb, CPABHUBAMD, KAccuduyuposams u 0606uams GaxKTsl U
SIBJICHUS,

— ocyujecmenams CpaBHEHHE, KIIACCU(PUKAIIUIO, CAMOCTOSITENIbHO BHIOMpast
OCHOBaHMS M KPUTEPUH JUIsl YKA3aHHBIX JJOTUYECKUX ONEpalnii; CTPOUTH
KJ1acCU(PUKALIMIO MYTEM JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMUS);

— cmpoumb  JIOTUYECKH  OOOCHOBAHHOE  PACCYKIEHHUE,  BKIIIOYAIOLIEE
YCTaHOBJICHHE MPUUYNHHO-CIIECTBEHHBIX CBSI3EH;

— co30a6ame MaTEMaTHYECKUE MOJIENIH;



— COCTaBIISATh TE3WCHI, PA3IUYHBIC BUIBI TUIAHOB (MPOCTHIX, CIOXKHBIX U T.IL.).
[TpeoOpa3zoBbIBaTE HHPOPMAIMIO M3 OJHOTO BUIA B IPYrod (TaOnHily B TEKCT,
ayarpammy u 1p.);

— BbLIYUMBIEAMb BCE YPOBHH TEKCTOBOM MH(OPMAIIHH.

— ymems onpedeisimb BO3MOXHBIE WCTOYHHKH HEOOXOJMMBIX CBEIICHUM,
NPOU3BOJAUTH TMOUCK HWHQPOpPMAIMHM, aHAJIM3UPOBATh U  OILCHUBATh €&
JIOCTOBEPHOCTb.

— MOHUMas MO3ULIMIO APYTOTO YEIOBEKA, pa3iuyams B €ro peun: MHEHUE (TOUKY
3peHus), JAOKa3aTeIbCTBO (apryMeHTHI), (haKThl; THIOTE3bI, AKCHOMBI, TCOPHHU.
Jist  2TOrO  caMOCTOSITEILHO — HMCTOJB30BaTh  PA3JMYHbIE BUIBI  YTCHHS
(u3yyaromiee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE, TIOWCKOBOE),  MPUEMBI
CIIyIIaHUA.

— camMoMy c030agamsb WCTOYHHKH WH(GOPMAIMM PA3HOTO THIA W JJIT Pa3HBIX
ayIuTopuii,  coOJrogaTh  MHQPOPMAIlMOHHYKO  TUTHEHY W [paBuja
uH(OPMAITMOHHON O€30MTaCHOCTH;

— yMemb UCNOb3068aMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK
WHCTPYMEHT I JIOCTHXKEHHUS CBOMX IIeJIe. YMETh BBIOMpaTh aJeKBaTHBIC
3a/1aue UHCTPYMEHTAJIbHbIE MPOTPaMMHO-AMapaTHbIE CPEJACTBA U CEPBUCHI.

Cpeocmeom popmuposanus no3HaBaTeNbHbIX Y Y]l ciiykaT yueOHBIN mMaTepua
U TIPEK/IC BCETO MPOAYKTHBHBIC 3aaHUS YUSOHUKA.

— HMcnonp30BaHne MaTeMaTUUYECKUX 3HAHUM AJI1 pCIICHHUA Pa3JIMYHBIX
MATCMATHYCCKUX 3a/la9 U OLICHKHU ITOJIYUYCHHBIX PC3YJIbTATOB.

— COBOKYITHOCTh YMEHUH 10 UCTIOJB30BAaHUIO JOKA3aTCIIbHON MaTeMaTHIECKOM
peun.

— CoOBOKYMHOCTh YMEHHH MO paboTe ¢ HHPOpMalUe, B TOM YHUCIE U C
Pa3IMYHBIMH MAaTEMATHUYECKUMHU TEKCTAMHU.

— YMeHHs UCIOJIb30BATh MATEMATUYECKUE CPEICTBA JJIS U3YUYEHUS] U ONIMCAHUS
pEAIBHBIX MPOLIECCOB U SIBIICHUMU.

— HeszaBucumMocTs u KPUTUYHOCTDH MBIIIJICHUA.

— Boyig 1 HAaCTOMYUBOCTH B JIOCTUXKEHUU LIETH.

Kommynuxkamuenvie YY/I:

— CaMOCTOSITENIBHO Op2aHU306b16amMb YI€OHOE B3aUMOJICHCTBHE B TPyIIIE
(ompenenath 00IIME LETH, 10rOBapUBATHCS APYT C APYTOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, nPUEOOUms apymeHmsi, TOATBEPHKIAsT UX
bakTamu;

— B IUCKYCCUU yMemb 8bl08UHYNb KOHTPAPTYMEHTHI;



— YUUTBCSI KPUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C JOCTOMHCTBOM
npu3Haeams OMIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH
€ro;

— MOHUMas TIO3UIUIO IPYTOr0, pa3iuiams B €ro peur: MHEHUE (TOUKY 3peHUs),
JTOKA3aTeNIbCTBO (apryMeHThl), GaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUU;

— YMemb B3TJIAHYTh Ha CUTYAIMIO C MHOM MO3UIIMKU U 00208apu8amuvcsi C TOJIbMU
WHBIX MO3UIINH.

Cpeocmeom  ¢hopmuposanusi KOMMYHHKATUBHBIX Y VY]l ciayXkaT TEXHOJIOTHS

npoOsieMHOTO O0y4eHMs, OpraHu3anus padoThl B MajblX TpymHmHax, TaKxke
UCTIONb30BAaHUE HA YPOKAaX TEXHOJOTUU JUYHOCTHO- OPHEHTHUPOBAHHOTO H
CUCTEMHO-CSITEILHOCTHOTO O0yUYeHUS

IIpeamerHsble:

Auareopa

Yuenux Hayuumca:

ucnojivzosdams IIPpU PCHICHHUHM MATCMATHYCCKHUX 3aJlad, HX 000CHOBaHHU H
IIPOBCPKC HaﬁﬂeHHOFO PCHICHUA 3HAHHUC O:

- CBOICTBAaX YMCIIOBBIX HEPABEHCTB;

- METOJIax PEIEHUs JTUHENHBIX HEPABEHCTB;

- CBOWCTBax KBaJpaTUYHON (QyHKIUH;

- METOJIax pelEHUs KBaJAPAaTHBIX HEPABEHCTB;

- METOJI€ MHTEPBAJIOB JIJISl PEIICHUS PallMOHAIBHBIX HEPABEHCTB;

- METOJIaX PEIEHUsI CUCTEM HEPABEHCTB;

- cBoiicTBax ¥ rpaduke QyHKIuU y = X" TIPU HATYPATBHOM N;

- ONPENEIICHNH U CBOMCTBAX KOPHEW CTENEHU N,

- CTENEHSX C pallMOHAIBHBIMU MTOKA3aTENISIMU M UX CBOMCTBAX;

- OMNpEENICHNH U OCHOBHBIX CBOMCTBax apu(pMeTHUeCcKOW mporpeccuu; hpopmye
JUTSL HAXOXKJIEHHS] CYMMBI €€ HECKOJIBKHUX NEPBBIX WICHOB;

- OIpeNieJICHUH U OCHOBHBIX CBOMCTBaX reOMETPUUECKON mporpeccuu; popmyiie
JUTSL HAXOXKJIEHHS] CYMMBI €€ HECKOJIBKHUX NEPBBIX WICHOB;

- dopmysie JII  CyMMBbI OCGCKOHEYHOM T'€OMETPHYECKOM IIPOTPECCHH  CO
3HAMEHATEJIEM, MEHBILIUM 10 MOJYJIIO €MHUILIBI.

- Ucnonvzoéams CBOWCTBA YHCIOBBIX HEPABEHCTB U1 MpPeoOpa3OBaHUs
HEPaBEHCTB;

- 00Ka3vl8amb NPOCTEUIITNE HEPABEHCTBRA,;

- pewiams JIMHEWHbIE HEPABEHCTBA;

- cmpoumbs TpaQUK KBAAPATUYHON (PYHKIMU W UCIOJIb30BATh €ro MPHU PEIICHUU
3a/ay;

- pewiams KBaJIpaTHbIE HEPABEHCTBA;



- peuiams pallMOHAIbHbIE HEPABEHCTBA METOIOM UHTEPBAJIOB;
- peuiams CUCTEMbI HEPABEHCTB;

- cmpoums TpaduK QYHKIMHA Y = X" TPH HaTypaJIbHOM NU MUCIOJIB30BATh €r0 MPH
pelIeHny 3a/1ay;

- HaxoO0umbs KOPHU CTETICHHU N;

- UCnonb306amb  CBOWCTBA  KOPHEM  CTENMEHM  NOPU  TOXKIECCTBEHHBIX
peoOpa3oBaHUsAX;

- HaxoOumbs 3HAYEHUS CTETICHEN C pallMOHATbHBIMU MTOKA3aTEISIMU;

- pewiams OCHOBHBIC 3aadd Ha apU(PMETHYECKYI0 M TEOMETPHUYECCKYIO
MIPOTPECCUH;

- Haxo0ums  CyMMy  OCCKOHEUHOW  T'C€OMETPHUYECKOW  IPOTPECCHH  CO
3HAMEHATEJIEM, MEHBIITUM 10 MOYJIIO €IUHUIIBI;

- HaxoOumb PCEIICHHUS («KWU3HEHHBIX» 3aJlad, B KOTOPBIX HCIIOIb3YIOTCS
MaTeMaTHYECKHE CPEJICTBA,;

- coz0asams TIPOAYKT (pe3yibTaT MPOEKTHOM ACATEIBHOCTH), JUIS M3YyUYCHHS U
OTNHUCAHUSI KOTOPOT'0 UCTOJIb3YIOTCSI MAaTEMAaTUUYECKUE CPEJICTBRA.

Yuenuk nonyuum eozmosrcnocmo nayuumaocsa :

! - OBJIAJIETh CIIEUATLHBIMU PUEMAMH PEIICHUSI YPAaBHEHUI U CUCTEM
ypaBHEHU; YBEPEHHO MIPUMEHSTH ammnapar ypaBHEHUM JJIsl pelieHus
Pa3HOOOpa3HBIX 337]a4 U3 MATEMATUKU, CMEKHBIX MTPEAMETOB, IPAKTUKH;

- IPUMCHATDH Fpa(l)I/I‘IeCKI/IC MMpCaACTABJICHUSA AJIA UCCIICOOBAHUA ypaBHCHHﬁ,
CHCTCM ypaBHGHI/If/'I, COACPKAINX 6YKBGHHBIC KOB(l)(bI/IHI/IeHTBI.

- POBOJIUTH UCCIICOBAHUS, CBA3AaHHBIC C U3YUYCHUEM CBOMCTB (DYHKIIHIA, B TOM
YHCJIE C UCTIOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE TPa()UKOB U3YUECHHBIX
byHKIIUNA CTpOUTH 00Jiee CI0KHbIE TpadUKH (KyCOUHO-3aaHHbIe, C
«BBIKOJIOTBIMIUY TOYKAMH H T. 11.);

- HCTIOJIb30BaTh (DYHKITMOHAJIbHBIE TIPEJICTABIICHUS U CBOMCTBA (DYHKITNI 115t
pEILICHUsI MATEMATUYECKUX 3a/1a4 U3 Pa3IMYHbIX Pa3/IeJIOB Kypca. pelaTh
KOMOMHUPOBAHHBIC 3a/1a4W C IPUMEHEHHEM (HOPMYII N-TO YjIeHa U CYMMBbI

MEPBBIX N YJICHOB apU(PMETHIECKON U TEOMETPUUECKON MTPOTPECCUH, TPUMEHSIS
IIPY 3TOM anmnapar ypaBHEHUN U HEPABEHCTB;

- IOHUMATh apU(PMETUUYECKYIO U TEOMETPUUYECKYIO MMPOTPECCUI0 KaK (DYHKIIUH
HATYpaJbHOTO apTyMEHTA; CBSA3BIBATH ApU(PMETHUECKYIO MPOTPECCHIO C
JINHENHBIM POCTOM, T€OMETPUYECKYIO — C SKCIIOHEHIIMAJIBHBIM POCTOM.
MPUOOPECTH MEPBOHAYATBHBINA OMBIT OpTraHU3aIMK cOOpa TAaHHBIX MTPU
MIPOBEICHUH OMTPOCa OOIECTBEHHOTO MHEHUS, OCYIIECTBIISITh MX aHAJU3,
MPEICTABIIATh PE3yIbTaThl ONIPOCA B BUJIE TAOJIHIIBI, THATPAMMBI

I'eomerpus



Yuenux Hayuumca:

UCNOb306aMb TPHU PELICHHMM MaTeMaTU4YeCKUX 3anad, UX OOOCHOBAaHWU U
IIPOBEPKE HANIEHHOIO PEIICHUS] 3HAHUE O:

- IPU3HAKAX M0JI00MS TPEYTrOJbHUKOB;
- TEOpEME O NMPONOPLUOHAIBHBIX OTPE3KaX;
- CBOWCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;
- IPOMOPLHOHAIBHBIX OTPE3KAX B IPSIMOYTOJIBHOM TPEYTOJbHUKE;
- IPONOPUUOHAIBHBIX OTPE3KAX B KPYTeE;
- TeopeMe 00 OTHOIIEHUH TUIOMAAeH MOJOOHBIX MHOTOYTOJIbHUKOB;
- CBOMCTBaxX IMPAaBWIbHBIX MHOTOYTOJIBHUKOB; CBSI3M MEXIY CTOPOHOU
MIPAaBWJIBHOTO MHOTOYTOJIbHUKA U PAJUyCaMy BIMCAHHOTO U OMHUCAHHOTO KPYTOB;
- OMPEENICHUH JITTUHBI OKPYKHOCTU U (hopMyJie Jisi €€ BEIYUCIICHNUS,
- (popMmyJie mIOIIaaM NPaBUILHOTO MHOTOYTOJIbHUKA,
- OMNpEAENCHUH TUIOAAN Kpyra u ¢opmyse Uil €€ BbIYUCICHU; (popmyiie ais
BBIUHCIICHUS IUIOIIA/ICN YacTen KPyra;
- IPaBWJIE HAXOKJIEHHUSI CYMMbI U Pa3HOCTH BEKTOPOB, IPOM3BENCHUS BEKTOpA Ha
CKaJISIp; CBOMCTBA 3TUX ONEPALUM;
- OIpEAEICHNH KOOPANHAT BEKTOPA U METOAX UX HAXOXK/ICHHUS,
- IpaBUWJIE BBIIIOJHEHU Onlepanuii HaJl BEKTOpaMH B KOOPAUHATHOU (popMe;
- ONpPEAENICHUH CKAISIPHOTO MPOMU3BEJCHUS BEKTOPOB W (QopMylie i €ro
HAXOXKICHUS;
- CBSI3M MEXJy KOOpJAMHATaMU BEKTOPOB U KOOPJAMHATAMU TOYEK;
- BEKTOPHBIM M KOOPJMHATHBIM METO/IaX PEIICHNUs T€OMETPUUECKHX 3a/1a4.
- ¢popmyrnax oO0BEMA OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYP:
napajuienenunena, Kyoa, mapa, HUJIMHApa, KOHYyca.
- Ilpumenamo pU3HAKU M0100US TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4;
- pewiams NPOCTEUIINE 3aJa41 HA IPOIIOPLIUOHAIIBHBIE OTPE3KH;
- peuiamsb MPOCTEUIINE 3a4a49H HA IPABUIIbHBIE MHOTOYTOJIbBHUKH;
- HaxXo0O0umby JJIMHY OKPYKHOCTH, IJIOIIA/Ib KPyTa U €ro 4YacTeu;
- 8bINOJHAMb ONEPALMU HAJl BEKTOPaMU B T€OMETPUYECKOM M KOOPAMHATHOMU
dopme;
- HAX0O0umsb CKaJSIPHOE TMPOU3BEJCHUE BEKTOPOB W MPUMEHATH €ro s
HAXOXKJEHUS Pa3IMYHbIX T€OMETPHUUECKUX BEJINYUH;
- pewiams TEOMETPUUECKUE 33Ja4l BEKTOPHBIM U KOOPIMHATHBIM METOJIOM;
- npumensimb TEOMETPUYECKHE NpPeoOpa3oBaHusl IUIOCKOCTH MpHU pEIHICHUU
F€OMETPUYECKHX 33]1a4;
- HaxoOumb OOBEMBI OCHOBHBIX MMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (QUTyp:
napasuienenunena, Kyoa, mapa, HIUIMHIpa, KOHYCa;
- HAX0O0UmMb PpEUICHUS <« KU3HEHHBIX» 3a7ad, B KOTOPBIX HCIOJb3YIOTCS
MaTeMaTUYECKHUE CPENICTBA;
- co30asamb TPONYKT (PE3yNbTaT MPOEKTHOW NEATEIbHOCTH), ISl U3YUYEHUS U
ONMCAHUs KOTOPOTr0 MCHOJIb3YIOTCS MaTEMATHUYECKUE CPEJCTBA.

Yuenux nonyuum eozmosrcnocmo nayuumoca:



OBJIAACTb KOOPAWHATHBIM MCTOAOM PCHICHHA 3a/1a1 HAa BLIYUCIICHUA U
JOKa3aTcJIbCTBA,

- HpI/IO6peCTI/I OIIBIT UCITOJIb30BaHWA KOMIIBIOTCPHBIX IPOTpaMM IJIS1 aHAJIN3a
YAaCTHBIX CJIY4aCB B3aUMHOI'0O PACIIOJIOKCHUA OKPY)I(HOCTGP’I H IIPAMBIX;

- IPHOOPECTH OTBIT BBHITIOJHEHUS MPOEKTOB Ha TeMy «lIpuMenenune
KOOPAMHATHOTO METO/IA IIPY PELIEHUH 3a1a4 HA BBIYHUCIICHUS U JOKA3aTEIbCTBA.
OBJIAJIETh BEKTOPHBIM METOJIOM JUIsl PEILIEHUS 3a/1a4 HA BBIYMCIICHUS U
J0Ka3aTelIbCTBA;

- IPUOOPECTH OMBIT BBINOJHEHUS IPOEKTOB HA TEMY «IIPUMEHEHUE BEKTOPHOTO
METO/a IIPU PEIICHUH 3a/1a4 Ha BBIYMCIICHUS U I0KA3aTEJIbCTBAY.

Ilnanupyemble pe3yJbTaThl H3y4YeHHUs] Y4eOHOro npeamera «MaTeMaTHuKA.
Auareopa. I'eomerpust » Ha yposae OO0

BoinyckHuk HayuuTcs B 5-6 kiaaccax (i HMCIOJB30BAaHHMS B
NMOBCECHEBHOM KHU3HM W  o0ecme4eHHWs] BO3MOKHOCTH  YCIICLIHOIO
MPOI0JIKeHHsI 00pa30BaHuA HA 02a30BOM YPOBHeE)

e OnepupoBaTh Ha 0a30BOM YpoBHEl NOHSTHUAMH: MHOXKECTBO, DJIEMEHT
MHO>KECTBA, [I0JIMHOKECTBO, IPUHAJICKHOCTD;

® 33/1aBaTh MHOKECTBA MEPEUNCICHUEM HX JIEMEHTOB;

® HAXOAWUTh IepecedyeHue, OObEIUHEHHE, MOAMHOXKECTBO B MPOCTEHIINX
CUTYyalUsIX.
B noBceaHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPEIMETOB:

® pacno3HaBaTh JOTMYECKU HEKOPPEKTHBIE BhICKA3BIBAHUS.
Yuciaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHSTUSIMU: HATypajJbHOE YHUCIIO,
[EeJI0€ YHUCJIO0, OOBIKHOBEHHAs ApOOb, JecsaTU4Has JpoOb, CMEIIAHHOE YHCIIO,
paMOHAIIBHOE YHCIIO;

® LCIIOJB30BaTh CBOMCTBA YMUCEJ U IIpaBUjla JCUCTBUNM C pallMOHAJIBbHBIMU

YuUCJIaMU IIPpX BBIITOJTHCHUH BBIQHCHGHHﬁ;

1 3pecb 1 panee — Pacno3HaBaTb KOHKPETHbIE Npumepbl O6LLI,I/1X NMOHATMI MO XapaKTepPHbIM
NPU3HaKaM, BbINOJIHATb ILI,G['"ICTBI/IFI B COOTBETCTBMM C onpeageneHnem wu FIpOCTelZLIJVIMVI
CBOMCTBAMM NOHATUMN, KOHKpPEeTn3npoBaTb npumepamm o6u.|,1/|e NOHATNA.



® 1CMOJIb30BaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYKCIICHUW U PEIICHUH HECIIOKHBIX 33/a4;

® BBHINOJHATH OKPYIJIEHHE palMOHANbHBIX YHCE B COOTBETCTBUH C
IpaBUJIaMU;

® CpaBHUBATh pallMOHAIbHBIEC YUCIIA.
B noBceqHeBHOM KU3HH M NIPH U3YYEHUH APYIHX NMPeAMeETOB:

® OIICHUBATh PE3YJIbTAThl BEHIYUCICHUM MIPU PEIIEHUH IPAKTUYECKUX 3a/1ay;

® BBINOJIHATh CPABHEHUE YHCET B PEAIbHBIX CUTYALINSX;

® COCTaBJISITh YMCIIOBBIE BBIPAKEHUS MPU PEIICHUH MPAKTUYECKHUX 3a/1ad U
3a]1a4y U3 APYyruX y4eOHbIX MPEIMETOB.
CraTucTuHKa M TEOpUsl BEPOATHOCTEN

e [IpencraBisaTh JaHHBIC B BUJIE€ TAOJHII, JUATPAMM,

e yyTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJI€ TAOJIHIIbI, JHATPAMMBI.
TexcroBble 3a1a4n

e Pemate HECIOXKHBIE CIOKETHBIE 3a/ayd  pa3HbIX THUIIOB Ha BCE
apupMeTUUYECKUE ICUCTBUS,

® CTPOHUTH MOJIEb YCIOBUA 337aud (B BUAE TaOIMIbl, CXEMBbI, PUCYHKA), B
KOTOPOM JaHbl 3HAYECHMS JABYX W3 TPEX B3aUMOCBS3AHHBIX BEJIMYMH, C LIEJBIO
MOKMCKA PEICHUs 3a/1a4u;

® OCYIIECTBISATH CIIOCOO MOMCKA PEUICHUS 3a/1ayi, B KOTOPOM PacCyX IACHUE
CTPOUTCS OT YCJIOBUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIIOBUIO;

® COCTaBJIATH IUIAH PELICHUS 3aa4H;

® BbIJICJIATH 3TAlbl PEIICHUS 3a4a4H;

® UHTEPHPETHUPOBATH BHIUUCIUTEIbHBIE PE3YJILTATHI B 3a7a4e, UCCIIEI0BATh
NOJIYYEHHOE PEIICHHE 3a/1a4H;

® 3HATh pa3jMuue CKOpPOCTeHl 00BEKTa B CTOSIUEH BOJAE, MPOTUB TEUCHUS U
10 TEYEHUIO PEKH;

¢ PCIIAaTh 3aJa4M Ha HAXOXKACHHUC 9aCTHU YMCJia 1 YHUCJIa I10 €TI0 4aCTHU,



e pemarh 3aJla4yd pa3HbIX TUIOB (Ha padoOTy, HA MOKYIKH, HA JIBU)KECHHE),
CBA3BIBAIOIMX TPU BEJIMYMHBI, BBIAEIATh 3TH BEJIWYUHBI U OTHOLIEHUS MEXIY
HUMU;

® HAXOAWTh NPOLEHT OT YWCJA, YACIO MO MPOLEHTY OT HEro, HaXOJIUTb
IPOLIEHTHOE OTHOILIEHHE [IBYX YHCEJI, HAaXOAWUTh MPOLUEHTHOE CHWXEHUE WIH
IPOLEHTHOE NOBBIIIEHUE BEJTUYNHBI;

® pelIaTh HECJIOKHBIE JIOTHYECKUE 33/1a4l METOJOM PACCYKICHUH.

B noBceqHeBHOM KNU3HH M NIPH U3YYEHUHU APYIHX NMPeAMETOB:

® BBIIBUIaTh TUIOTE3bl O BO3MOXHBIX IMPENEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3aj1aue (enaThb NPUKUIKY)

Harnsianas reomerpusi
I'eomerpuueckune purypsi

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSIMU: (UTYpa, TOUKA, OTPE3OK,
npsiMas, JIyd, JIOMaHas, yroyl, MHOTOyTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJbHUK,
OpSIMOYIOJIbBHUK M KBaApaT, OKPYXHOCTb M  KpPyI, HIPSIMOYIOJIbHBIN
napajuienenunen, kyo, map. M3o0paxkaTe u3ydaeMble (QUIYpbl OT PYKH U C
MOMOILBIO JINHEUKHU U LIUPKYJIS.

B noBceqHeBHOM KU3HH M IIPH U3YYECHHHU APYIHX NPEIMETOB:

e pemarb MPAaKTUYECKHE 33Jadyd C INPUMEHEHUEM MPOCTEHIIMX CBOMCTB
duryp.

HN3mepeHuss M BIYUCICHUS

® BBIIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YTJIOB, C IIOMOIIBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® BBIYUCIIITH IUIOIAIN TPSMOYTOJIBHUKOB.

B noBceHeBHOM KU3HH M NIPH U3YYECHHHU APYIHX NMPeEAMETOB:

® BBLIYUCIISTH PACCTOSIHUS HA MECTHOCTHM B CTAHAAPTHBIX CHUTYaIMsX,
IJIOLIAAN IPSIMOYTOJIBHUKOB;

® BBIIOJIHATh MPOCTEMIINE ITOCTPOEHUS W M3MEPEHUs Ha MECTHOCTH,
HEOOXOMMbIE B PEATbHON KU3HU.

HUcropust MmaTeMaTHKHU



® OINKCHIBATH OTJICIbHBIC BBIIAIOIINECS PE3yJIbTaThl, MOJYUYCHHBIC B XOC
pa3BUTHS MATEMATHKHU KaK HAYKH;

® 3HATh NMPUMEPHl MATEMAaTHYCCKUX OTKPHITHH M MX aBTOPOB, B CBS3HM C
OTE€YECTBEHHOU U BCEMUPHOW UCTOPHUEH.
BbInyCKHHUK MOJIyYUT BO3MOKHOCTb HAYYUThLCH B 5-6 kiaccax (aJist
o0ecriedeHnsI BO3MOKHOCTH YCIEITHOTO MPOI0JI:KEHUsI 00Pa30BaHUs HA
0a30BOM U YIJ1y0JIECHHOM YPOBHSIX)
DJIeMeHTBhI TEOPUH MHOKECTB H MATEMATHIECKOH JIOTHKH

o  Onepuposams2 NOHAMUAMU. MHOHCECmB0, Xapakmepucmuku
MHOJMCECMBA,  JIEeMEHM  MHOMCeCmed, nycmoe, KoOHeuHoe U OeckoHneuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOTIEHCHOCD,

® onpeoensimob NPUHAOIEHCHOCb INEMEHMA MHONHCECBY, 00beOUHEHUIO U
nepeceueHur0 MHONCeCms, 3a0a8amb MHONCECMB0 ¢ NOMOWbIO NePeHUCIeHUs]
DJIEMEHMO8, CILOBECHO20 ONUCAHUSL.
B noBceTHeBHOM KM3HH M TIPH H3yYe€HUH APYTHX MPeAMETOB:

® PACNO3HABAMb 102UYECKU HEKOPPEKMHbIe 8blCKA3bIBAHUSL,

® CMpoumv Yenouku YMO3AKIOYEHULl HA OCHO8e UCNOb308AHUS NPABUTL
JIOCUKU.
Yucna

o  Onepuposamv  NOHAMUAMU.  HAMYPAIbHOE  YUCIO,  MHOICECHBO
HAMYPAIbHLIX YUCel, Yeloe YUCLO, MHONCECMBO UYeablX Hucen, OObIKHOBEHHAS
0pobb, decsamuunas Opodb, CMEUarHoe YUCI0, PAYUOHATbHOE YUCTIO, MHONCECTNEO
PAYUOHATBHBIX YUCEl, 2eOMEeMPUUeCcKdas UHMepnpemayus HamypaibHblX, Yevlx,
PAYUOHATIbHBIX,

®  NOHUMAMb U OOBACHAMb CMbICI NOSUYUOHHOU 3ANUCU HAMYPATLHO2O0

qucuaa,

2 3pecb U panee — 3HaTb onpegeneHne nNOHATUA, YMETb MOACHATb €ro CMblIC/l, YMETb
MCNONb30BaTb MNOHATME W €ro CBOWMCTBA npun nposeaeHnn paccym,u,eHMﬁ, A0Ka3aTenbCTs,
peweHnn 3agad.



®  GHLINONHAMb GLIYUCAEHUS, 8 MOM YUCIe C UCNOJb30BAHUEM NPUEMOS
PAYUOHATBHBIX 8bIUUCIEHULL, 0OOCHOBLIBAMb ANCOPUMMbL BbINOJIHEHUS OCUCBUL

® ucnovzosamsv npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsi
U npouszseOeHust uuceil Npu GbINOJHEHUU GbIYUCICHUN U pelleHul 3a0ad,
000CHOBbIBAMb NPUSHAKU OCIUMOCMIU,

®  GLINONHAMb OKPY2IeHUEe PAUUOHATbHBIX YUCET C 3A0AHHOL MOYHOCMbIO;

®  Ynopsadouusamsv  HUCIA, 3ANUCAHHbIE 8 6U0e  OObIKHOBEHHbIX U
0ecsmuyHbX Opooeli;

o naxooumv HO/{ u HOK uucen u ucnonvzogsamo ux npu peuieHuu 3a0da, .

® onepuposamv  noHsmMuem  MOOYIb  YUCIA, 2eomempuiecKas
unmepnpemayust MooyJisi Yucid.
B noBce1HeBHOM KM3HU M TIPH U3yYE€HHH APYTUX MPeAMETOB:

® NpUMEHAMb NpAsUId NPUOTUICEHHBIX BbIYUCICHUL NpU  peuleHuu
NPAKMUYeCKUX 3a0ad U peuteHuu 3a0ay Opyeux yueOHvlx npeomemos;

®  GLINONHAMb CPABHEHUEe Pe3yIbMmamos GblYUCIeHU NpU  peuleHun
NPAKMU4ecKux 3a0ay, 8 mom Yucie NPUOIUNCEHHbIX BbIYUCTEHULL,

®  COCMABNAMb HUCNO0B8bIE BBIPANCCHUS U OYECHUBAMb UX 3HAYEHUs Npu
peuenuu NpaKkmu4ecKux 3a0ay u 3a0ay U3 opyeux y4eOHulx npeomemos.
YpaBHeHMs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU.  PABEHCMBO,  YUCIO0B0€  PABEHCMEBO,
VpaeHeHue, KOpeHb YPABHEeHUs, peuleHue YPAGHEeHUs, YUCT080€e HEPABEHCMEO.
CrarucTHKa M TEOpHs BepPOATHOCTEN

o Onepuposamev NOHAMUAMU. CMOLOUAMblIE U KPY208ble OUASPAMMDYL,
maoauybl OaHHbIX, CheOHee apughmemuueckoe,

® uzsleKkamv, UHGOpMAYUIO, NPeOCMAGIeHHyl0 6  mabauyax, Ha
ouazpammax;,

® cocmasiams mabauysbl, CMPoOUMs OUASPAMMbL HA OCHOBE OAHHDIX.

B noBceaqHeBHOM KU3HU U IIPH U3YYCHHUU APYI'UX IIPECIAMETOB:



® u3sIEKAMb, UHMEPNPEeMuposams U Npeoopazoevleams UHGOPMAYUIO,
NpeoCmasieHuyl0 8 mabauyax u Ha Ouazpammax, Ompaxicarowyro Ce0UcCmea u
XapakxmepucmuKky peaibHbiX NPoYeccos U AGNeHU.
TexcTOBBIC 32241

o Pewams npocmule U CNLOJHCHBIE 3a0AYU PA3HLIX MUNOB, A MAKICE 3A0a4U
NOBLILUEHHOU MPYOHOCMU,

®  LUCNOIB308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX
3a0a4 07151 RHOCMPOEHUSL NOUCKOBOU CXeMbl U pelleHUs 3a0ay;

® 3Hamb U NpuUMeHAmb 00a cnocoba Noucka peuwieHus 3aoay (om
mpeb0B8aHUsl K YCI08UIO U OM YCILO8USL K MPedOo8aHUI);

®  MO0enUposamsb paccydcoeHus npu noucke peueHus 3a0ays ¢ noMoubio
epagh-cxemol,

®  gblOCIAMb YMANDBL PEULeHUS. 3A0aUU U COOEPHCAHUE KAHCO020 dMANd,

®  UHMEPNPemuposams  BLIYUCIUMENbHBIE — pe3yIbmamvl 6  3a0aue,
uccnedosams nOJIyueHHoOe peueHue 3a0ayu,

®  QHANU3UPOBAMb BCEBO3IMOMNCHBIE CUMYAYUU B3AUMHO20 DACHOJIONCEHUS]
08X 00bLEKMO8 U UBMEHEHUEe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU
(ckopocmb, 6pems, paccmosiHue) npu peweHuu 3a0ady Ha O08UNCeHUue 08YX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIONCHLIX HANPABICHUSIX,

® uCCe008amv  BCEBO3MOJICHblE CUMYAyuu NpU peuleHuu 3a0ad Ha
08UdICEHUE NO peKe, PACCMAmpPUBams pazusle CUCeMbl Omcuema,

® pewams pazHOOOPA3HBLE 3A0AYU KHA YACTIUY,

® pewamsb U 000CHOBbLIBAMb CB0E  peuleHue 3a0ay  (8blOensmy
MaAmMemMamuyeckyo OCHO8Y) HA HAXO0XHCOeHUue 4acmu Yucia u 4ucia no e2o 4yacmu
HA OCHOBE KOHKPEMHO20 CMbICIA OpoOU;

® 0co3Hasamv U OOBACHAMbL UOEHMUYHOCMb 3A0aY¥ pPA3HBLIX MUNOE,
CBA3BIBAIOWUX MPU BeUYUHBL (HA pabomy, HA NOKYNKU, HA O8UJICEHUe); 8bLOeISMb
9MU BETUUUHBL U OMHOULEHUSL MeIHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpo8ams coOOCmeenHbvle 3a0auu YKA3aHHbIX MUNos.

B noBceaHeBHOI KU3HU U NIPU U3YYEHHH PYTUX NMPEAMETOB:



®  guidenamb Npu peuleHuu 3a0a4 XapaKxmepucmuku paccmampueaemon 8
3a0aue  cumyayuu,  OMIUYHbIE  OM  peanbHblX  (me, OmM  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4emom OImux
Xapakmepucmuxk, 6 UYdCMHOCMU, NpU peuwleHuu 3a0ay HA KOHYEeHmpayuu,
VUUmMbI86ams NJIOMHOCMb 8EUeCmed;

® pewamsb U KOHCMPYUPOBAMb 3A0ayii HA OCHOBE DPACCMOMPEHUS
PeanbHbIX CUumyayuti, 8 KOMOPbLIX He Mmpedyemcs MOYHbIU GblYUCTUMEIbHBILL
pe3yarbmam,

® pewamsb 3a0auu HA OBUNCEHUE NO peKe, pacCMampuids pasHble
cucmemsl omcyema.

Harasgnas reomerpust
I'eomerpuyeckue purypsl

e [361examo, unmepnpemuposams u npeoopas0svleams UHGOPMayuo o
2eomempuiecKkux uzypax, npeodcmasieHHyI0 Ha Yepmedcax;

® uzoOpadicamv usyuaemvie Queypbl om pyKu U C HNOMOWbIO
KOMNbIOMEPHLIX UHCIPYMEHMOB.

HN3mepenusi v BbIYMCJIEHUS

®  GLINOIHAMb UMepeHue ONUH, PACCMOAHUL, GeIUYUH V2lI08, C NOMOUbIO
UHCMPYMEHMO8 Ol USMEPEHUL ONUH U Y208,

®  GLIYUCTAMbL  NAOWAOU  NPSAMOY2OIbHUKOS,  K8aopamos,  00vembl
NPAMOY20IbHbIX NAPALIENenunedos, Kyoos.

B noBceaHeBHOI KU3HU M NPH U3YYEHUH IPYTUX MPEAMETOB:

®  GBLIYUCTAMb PACCMOSHUAL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsIX,
nIOWAoU YYACMKO8 NPSAMOY20JIbHOU PopMbl, 00bEMbl KOMHAM,

o 8bLINOIHAMb NpOCMeluiue NOCMpPOEHUSI HA MECMHOCMU, Heo0X00uMble 8

DeanvHOU HCU3HU,

®  OYeHUBAMb pazmepwvl PealbHbIX 00BLEKMO8 OKPYHCAIoue20 MUpd.
HUcropust MaTeMaTHKH

o Xapaxkmepuzoeams 6K1AO BbLOAIOWUXC MAMEMAMUKO8 8 pPa38umue

MamemamuKu U UHbIX HAYYHbLX obnacmeil.



BopinyckHUK HayuuTcs B 7-9 Kiaaccax (/151 MCIOJIb30BAHUS B MOBCEIHEBHOM
JKU3HU M o0ecnevyeHnsi BO3MOKHOCTH YCIEIIHOT0 NMPOJ0JIKeHsI 00pa30BaHUA
Ha 0230BOM YpOBHe)
JJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKHU

e OrnepupoBarh Ha 0a30BOM ypOBHE3 MOHSATHUSIMH: MHOXKECTBO, DJIEMEHT
MHOKECTBA, IOJIMHOKECTBO, IPUHAIJIC)KHOCTD;

®  33J1aBaTh MHOXXECTBA IIEPEUNUCIICHUEM UX JJIEMEHTOB;

® HAaXOJUThb NepecedcHue, OOBbEIUHECHHE, MOAMHOKECTBO B IMPOCTEHIITHX
CUTYaIUSX;

e ornepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMU: OIpEJENICHUE, akcuoma,
TeopeMa, J0Ka3aTelIbCTBO;

® IIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JJISI MHOATBEPKICHUS CBOMX
BBICKA3bIBaHUI.
B noBceHeBHOM KU3HU M PHU U3YYEHUM JPYTUX NPeIMETOB:

® HCIIOJB30BaTh TI'paUUECKOe IPEJCTABICHUE MHOXKECTB JJIS ONMHUCAHHS
pealbHBIX TIPOIIECCOB M SIBJICHWM, MpPU pEUIEHUU 3ajad JPyrux Yy4eOHBIX
MPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHSATUSIMU: HATypaJbHOE YHUCIIO,
1[eJI0€ YHUCTI0, OOBIKHOBEHHAsl JpoOb, AecsiTUYHAs ApoOb, CMeIIaHHas JpoOb,
paIrMoHaNIBHOE YUCIIO, apU(PMETUIECKUI KBaIPATHBIN KOPEHB;

® NCIIOJB30BaTh CBOMCTBA YWCEN W MpPAaBUJA JEUCTBUUA IPU BBHINOJIHEHUN
BBIYMCJICHMI;

® HCIIOJB30BaTh MPU3HAKKU ACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUH

BBIUMCJICHUN U PCHICHUH HCCIOXKXHBIX 3a1a4,

3 3pecb n panee — Pacno3HaBaTb KOHKPETHbIE NPUMEPDI 06IJ.I,VIX NOHATUI MO XapPaKTEPHbIM
NPU3HaKaM, BbINOJIHATb ILI,G['"ICTBI/IFI B COOTBETCTBMM C onpeageneHnem wu FIpOCTelZLIJVIMVI
CBOMCTBAMM NOHATUMN, KOHKPETU3NPOBATb NPUMeEpPamu o6u.|,1/|e NOHATNA.



® BBHINOJHATH OKPYIJICHWE PAIlMOHAIBHBIX YHCENT B COOTBETCTBUU C
MpaBUJIaMU;

® OIICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS M3 MOJIOKHUTEIBHOTO IIEJI0TO
YHCIIa;

® pacMo3HaBaTh PAMOHAILHEIC M HPPAITHOHAIBHBIC YHCIIA;

® CpaBHUBATH YHUCIIA.
B noBceHeBHOM KN3HU M NIPH U3YyYE€HHHU APYTHX NMPeIMETOB:

® OIICHMBATh pPE3yJbTaThl BBIYUCICHUN TMpPU PEIICHUA MPAKTUYECKUX
3a7ady;

®  BBINOJHATH CPABHEHUE YUCEN B PEATbHBIX CUTYAIIUSX;

® COCTaBJISITh YUCJIOBBIC BHIPAXKEHUS MPU PEIICHUH PAKTUYECKUX 3a/1a4 U
3a/1a4 U3 JPYruxX y4eOHbIX MPEIMETOB.
ToxknecTBeHHbIE IPeOOPA30OBAHUS

e BhINONHATh HECNOXKHBIE MPeoOpa3oBaHus JUIsl BBIYMCICHUS 3HAYCHUUN
YHUCJIOBBIX BBIPAKEHUN, COJEP)KAIIUX CTENEHU C HaATypalbHBIM IIOKA3aTeleM,
CTETIEHH C TICJIBIM OTPHUIIATEIBLHBIM ITOKa3aTEeIIeM;

® BBHINOJHATH  HECJIOXKHBIE  MPeoOpa3oBaHMsI  LENBIX  BBIPAKEHUM:
pacKpbIBaTh CKOOKU, TPUBOJAUTH MOJOOHBIEC ClIaraeMbIe;

®  HCIOJIb30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXEHHUS (KBaJpaT CYMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTh KBAJPATOB) ISl YIPOIICHUS BBIYUCICHUN 3HAYCHUI
BBIPAKCHU;

®  BBITIOJHATH HECJIOXKHBIC npeoOpa3oBaHuUs JIPOOHO-TMHEWHBIX
BBIPOKCHHUI U BRIPQXKCHHUH C KBaIPATHHIMUA KOPHSIMHU.
B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NPEIMETOB:

® TIOHMMAaTh CMBIC]I 3aIUCH YUCJIa B CTAHIAPTHOM BHJIC;

e omepupoBaTh Ha 0a30BOM YpOBHE TIOHATHEM «CTaHIapTHAs 3alliCh
quUCIIay.

YpaBHeHUS U HEPABEHCTBA



e OmnepupoBarb Ha 0a30BOM YpOBHE MOHSATUSIMU: PABEHCTBO, YHCIOBOE
pPaBEHCTBO, YpAaBHEHWE, KOPEHb YPAaBHEHHUs, PELICHUE YpPaBHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBRA,;

® TIPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemath JIMHEHHbIE HEPABEHCTBA W HECJOXKHBIE HEPABEHCTBA,
CBOJISIIIIUECS K JTUHECUHBIM;

® pellaTh CUCTEMbI HECIIOKHBIX JIMHEHUHBIX YPABHEHHM, HEPABEHCTB;

® TIPOBEpATH, SBISIETCS JIM JAHHOE YHUCJIO pEUICHUEM YpaBHEHUS
(HEepaBeHCTBA);

e pemarb KBaJpaTHblE ypaBHEHUs MO (opMmyse KOpHEH KBaJpaTHOTO
YpaBHEHUS;

® U300paXkaTh PEIICHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSAMOM.

B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX MPeIMETOB:

® COCTaBJATh M pellaTh JIMHEHHBbIE YpPaBHEHHUS IpH pEIICHUH 3azad,
BO3HUKAIOIIMX B IPYTUX YU€OHBIX MPEAMETAX.

DOyHKIUA

e Haxonute 3HaueHHe PyHKLINU MO 3alaHHOMY 3HAYEHHUIO apIryMEHTa;

® HAXOJWTh 3HAUEHUE ApPTyMEHTa MO 33JaHHOMY 3HAYCHUIO (PYHKUIUU B
HECJIOKHBIX CUTYalUsX;

®  ONpENENATh MOJOXKEHUE TOUKU 10 €€ KOOPAUHATAM, KOOPJIAUHATHI TOUKU
IO €€ MOJIOKEHUIO Ha KOOPIMHATHOM IJIOCKOCTH;

e 10 rpaduKy HAXOAUTh OOJACTHb OMPEICIICHUS, MHOXKECTBO 3HAUEHUM,
HYJIM (QYHKIUU, TPOMEXKYTKHA 3HAKOIMOCTOSIHCTBA, IMPOMEXKYTKHA BO3PACTAHMS M
yObIBaHMs1, HAMOOJIbIIIEEe U HAUMEHbIIIEE 3HAUCHUS (PYHKITUY;

® CTpOUTh rpapuiK JUHEHHON (DYHKIINH;

® TIPOBEPSATH, SIBISETCS JIU JaHHBIA Tpaduk rpagukom 3a1aHHON QyHKIIUU
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOUM MPONOPIUOHAIBHOCTH);

® OmpeneisaTh NPUOIMKEHHbIE 3HAUEHUS KOOPAMHAT TOYKHU MEepEeCeUeHHUs

rpaguKoB QyHKIIHIA;



e onepupoBaTh Ha 0a30BOM YpPOBHE MOHSTUSMH: IOCIIEIOBATEIILHOCTD,
apupMeTHIECKas MPOTrPECCHsi, TeOMETPHIECKasi IPOTPECCHSI;

® pelaTh 33Jja4¥ Ha MPOrPECCUU, B KOTOPBIX OTBET MOKET OBITh MOJTYYEH
HEMOCPEICTBEHHBIM MO/ICUEeTOM 0€3 MpUMEHEHUS (OpMYII.
B noBceaHeBHOI KU3HU ¥ NIPU U3YYEHNH IPYTUX NMPEAMETOB:

® 1CIOJIb30BaTh TI'paUKU peaJbHBIX MPOIECCOB W 3aBUCUMOCTEH st
ompeeleHUs] UX CBOMCTB (HauOOJbIINE U HAMMEHBIIUE 3HAYCHUS, MPOMEXKYTKH
BO3pacTaHus U yObIBaHUS, 00JACTH MOJIOKUTEIBHBIX U OTPUIATEIbHBIX 3HAUCHUN
U T.O1L.);

® 1CIOJIb30BaTh CBOMCTBA JIMHEWHON (DYHKIIMM U ee rpaduK Npu perieHuu
3a/1a4 U3 APYTrUX Y4EeOHBIX MPEIMETOB.
CraTtucTHKa M TeOpHUs BePOATHOCTEl

e lMeTp TpeACTaBIEHHE O  CTAaTUCTUYECKUX  XapaKTEPUCTHKAX,
BEPOSTHOCTU CIyYatHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4aXx;

e pemaTh MOpoOCTEWIIMe KOMOMHATOPHBIC 3aJayd METOJOM MPSIMOTO M
OpraHU30BAHHOTO Mepedopa;

® [IPEJCTaBIIATH JaHHBIC B BUJI€ TaOIUI, AUArpamMM, TpauKoB;

e yyTaTh MH(OPMALINIO, NMPEICTABICHHYIO B BUJC TaOIMUIIbI, JUATPAMMEBI,
rpaduka;

® ONpPEACNsITh OCHOBHBIE CTAaTUCTUUYECKUE XAPAKTEPUCTUKU YHUCIOBBIX
HabOpOB;

® OICHUBATh BEPOSTHOCTb COOBITHS B MPOCTEUIIINX CITyUasX;

® UMETh MPEJCTaBICHUE O POJU 3aKOHA OOJIBIIMX YHCET B MAacCCOBBIX
SBJICHUSX.
B noBceaHeBHOM KU3HU U NIPU U3YYEHHH IPYTUX MPEAMETOB:

® OIICHMBAThH KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM TIepedopa;

® UMETh MPEACTaBICHWE O POJM MPAKTUYECKH JOCTOBEPHBIX U

MaJIOBEPOSTHBIX COOBITHIA;



® CpaBHMBATh OCHOBHBIE CTATUCTUUYECKUE XapPAKTEPUCTUKH, ITOTYUYECHHbIC B
MPOIIECCE PEIICHUS IPUKIAHON 3aa4M, U3yYCHUS PEaTbHOTO SABJICHUS;

® OIICHUBATh BEPOATHOCTh PEANbHBIX COOBITUN M SIBIICHUN B HECIOKHBIX
CUTYyalUsIX.
TexcToBbIe 32124

e Pemarb HECIOXKHBIE CIOKETHBIE 3aJa4d pa3HbIX TUIOB HAa BCE
apupmMeTuyecKue IehHCTBUS;

® CTPOUTH MOJIENIb YCIOBUS 3a7aud (B BHUAEC TaOJUIbI, CXEMbI, PUCYHKA
WU ypaBHEHHUsI), B KOTOPOW JaHbl 3HAYEHUS JBYX M3 TPEX B3aUMOCBSI3aHHBIX
BEJINYMH, C LEJIbIO IOMCKA PELICHUS 33]1a4H;

® OCYHIECTBJIATH CHOCOO TIOMCKA pEIICHHA 3aJadyd, B KOTOPOM
paccyXJeHue CTPOUTCS OT YCIOBUS K TpeOOBaHMIO WM OT TpeOOBaHUS K
YCJIOBHIO;

® COCTaBJISITh IUIAH PEILICHUS 33/1auu;

®  BBIJICTISATH dTAIbl PEIICHUS 3a1a4H;

® UHTEPNPETUPOBATH  BBIUMCIUTENIBHBIE  pe3yJbTaThl B 3ajaue,
UCCIIEI0BATh IMOJTYUYEHHOE PEIICHHE 331a4H;

® 3HATh pa3IUYUE CKOPOCTEH 0OBEKTa B CTOSTUEH BOJIE, TPOTUB TCUCHUS U
M0 TEYCHUIO PEKHU;

® peulaTh 33/1a4M Ha HAXOXIEHUE YACTH YUCia U YKCIIa 110 €ro YacTH;

® pelaTh 33Jla4u pa3HbIX TUMNOB (HAa pabOTy, HA MOKYIKHU, HA JBM)KCHHE),
CBSI3BIBAIOIIMX TPU BEJIIMYUHBI, BBIACIATH 3TH BEJIUYUHBI M OTHOUIECHUS MEXKIY
HUMU;

® HaxOAWUTh MPOLEHT OT YHWCJIA, YUCJIO MO MPOUEHTY OT HEro, HaXOJWTh
MPOIIEHTHOE CHUKEHUE WM MPOIEHTHOE MOBBIIIIEHUE BEJIMYMHBIL;

® pelIaTh HECJOXKHBIE JIOTHUYECKHUE 337]a4l METOJOM PACCYKICHUM.
B noBcegHEeBHOI KU3HU M NIPU U3YYEHUH IPYTUX NMPEAMETOB:

® BBIJIBUTaTh TMIOTE3bl O BO3MOXKHBIX MPEIETbHBIX 3HAUCHUSIX UCKOMBIX B

3a/1aue BEIUYMH (Je1aTh MPUKHUJIKY ).



I'eomeTpuyeckue purypsol

e OmnepupoBatrh Ha 0a30BOM YPOBHE MOHITHIMH T'€OMETPHUUECKHUX QUTYD;

e U3BJIEKaTh MH(POPMALIUIO O FTEOMETPUUECKUX (PUTYypax, IPEICTABICHHYIO
Ha 4epTeXkax B IBHOM BUJIE;

® MPUMEHSTH AJIS PEUICHHs 3a/1a4 TeOMEeTpUUeCcKre (PaKThl, €CIIU YCIOBUS
UX PUMEHEHHUS 33/1aHbl B IBHOU (popMme;

e pemiarh 337a4d Ha HaXOXKJECHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3lnam
WJIU AJITOPUTMAM.

B noBceqHeBHOM KU3HH M NIPH U3YYEHUH APYIHX NMPeAMeTOB:

® CIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYp JUIsl PELLICHUS] TUIIOBBIX
3a/1a4, BO3HUKAMOIINUX B CUTYyalUsX MOBCEAHEBHOM U3HHM, 337a4 IPAKTUYECKOTO
COJIepKaHUSI.

OTHoOmIEeHHsA

e OmnepupoBarb Ha 0a30BOM YpOBHE IMOHSTUSMU: PABEHCTBO (UTryp,
paBHble (UTYpBI, PABEHCTBO TPEYrOJbHUKOB, MapajUICIbHOCTh  MPSAMBIX,
NEPHEHANKYJIPHOCTh MPAMBIX, YIJIBI MEXAY MNPSIMBIMH, NEPHEHIMUKYIIP,
HAKJIOHHAS!, IPOEKIIHS.

B noBceHeBHOM KNU3HU M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

® JCIOJIb30BaTh OTHOIIEHMS Uil PEIEHUs NOpOCTEMIIMX  3ajad,
BO3HUKAIOUIMX B PEAIbHOM KU3HU.

H3mepeHusi M BbIYUCICHUSA

e BEINOJHATS U3MEPEHUE JIUIMH, PACCTOSHUM, BEJINYMH YTJIOB, C IIOMOILBIO
MHCTPYMEHTOB JUIsl U3MEPEHUH JJIVH U YTJIOB;

e npuMeHATh (OpMYJIbl TMEpUMETpa, IUIOMAIM W 00beMa, IUIOIAIN
NOBEPXHOCTH OTAEJIbHBIX MHOIOTPAHHUKOB ITPU BBIYUCIIEHUSX, KOI/1a BCE JAHHbBIE
UMEIOTCS B YCJIOBUM;

e npumeHsaTh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHUE
COOTHOLIEHHMS Il BBIYMCIICHUS JUIMH, PACCTOSHUM, ILIOIAJAEH B IPOCTEUIINX
ClIyJasix.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:



® BBIUMCIATH PACCTOSAHUS HAa MECTHOCTM B CTAaHIAPTHBIX CHUTYalMsX,
IVIOIIAAN B MPOCTEUIIMX CIIy4asX, HOPUMEHATh (OpMyJibl B MPOCTEUIINX
CUTYalUsIX B [IOBCEHEBHOU KU3HH.
I'eomeTpHryecKkue NOCTPOCHUA

e 1I300pakaTh TUIOBBIC IIIOCKUE (UTYPHI U (PUTYPHI B MPOCTPAHCTBE OT
PYKH ¥ C IOMOUIbIO HHCTPYMEHTOB.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEAMETOB:

® BBINOJHATH MPOCTEUIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOAMMBIC B
pEaIbHOM KU3HH.
I'eomeTpuyeckue npeodpa3oBaHus

e Crpouts purypy, CHMMETPUUYHYIO JAHHON (PUTrype OTHOCUTEIBHO OCH U
TOYKH.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTrUX MPEAMETOB:

® PpAacro3HaBaTh ABMKEHUE OOBEKTOB B OKPYKAIOLIEM MUDE;

® pAacro3HaBaTh CAMMETPUYHBIE (DUTYPBI B OKPYKAIOLEM MUPE.
BexkTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

e OnepupoBath Ha 6a30BOM YpOBHE MOHATUIMH BEKTOP, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPAUHATHI HAa TUIOCKOCTH;

® OIpeneisaTh NPUOIMKEHHO KOOPAUHATHI TOUKU 10 €€ M300paKeHUI0 Ha
KOOPJIMHATHOM IUIOCKOCTH.
B noBceagHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

® UCIIOJB30BaTh BEKTOPHl Ul PELICHUS MPOCTEHINMX 3aJady  Ha
OIIPENEIICHUE CKOPOCTU OTHOCHUTENIBHOTO JIBUKEHHUS.
HUcTropust MaTeMaTUKHU

e OnuceIBaTh OTIEIbHBIE BBIJAIOIINECS PE3YNbTATHI, IIOJYYEHHBIE B XO/€
pa3BUTHS MAaTEMATUKU KaK HAyKU;

e 3HaTh IPUMEPHl MATEMATUYECKUX OTKPBITUM M HUX AaBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BUTUH Poccuu.

MeToabl MaTEMATHKH



e BpiOupare MOIXOMANUNA W3yYEHHBIH METOJ ISl PEIICHUS N3YYCHHBIX
TUIIOB MAaTEMaTUYECKUX 3a]1a4;
e IlpuBoautsr  mOpuUMEpbl  MAaTEMATUYECKUX  3aKOHOMEPHOCTEH B

Oprmammeﬁ ,ZlefICTBHTGJIBHOCTI/I " IIPOU3BCACHUAX NCKYCCTBA.

BhInycKHMK MOJYYHT BO3MOKHOCTh HAYUYMTHCS B 7-9 Kiaccax 1/
o0ecrnevyeHsi BO3MOKHOCTH YCIIEIIHOTO MPOA0JIKEHUsI 00pa3oBaHusl HA
0a30BOM M yIi1y0JIeHHOM YPOBHSX
DJieMeHThI TEOPUH MHOKECTB M MATEMAaTHUYECKOM JIOTUKHU

o Onepuposamvd nouwsmusmu. onpeoeiexue, meopema, aKCUOMA,
MHOIHCECMB0, XAPAKMEPUCTUKU MHONCECMBA, DdNIeMEHm MHOMICECm8d, NYCMmoe,
KOHeUHOe U OeCcKOHeuHoe MHOICeCmB80, NOOMHONCECBO, NPUHAOIIEHCHOCHDb,
BKIIOYEHUE, PABEHCIMBO MHOMNCECME,

®  U300padxcamv MHOMNCECMBA U OMHOUEHUE MHONCECME8 C NOMOUbIO
Kpyeoe Junepa;

® onpeoensimob NPUHAOIEHCHOCHb INEMEHMA MHOHNCECMBY, 00bEeOUHEHUIO U
nepeceuenuro MHOMCecmas,

®  3a0a6amb MHOMCECMBO C NOMOWDBIO NEPEeyUCIeHUs JIeMeHmOs,
CII0BECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCHb U JIOHCHOCHb
BbICKA3bIBAHUSL, OMPUYAHUE BbLCKA3BLIBAHUL, ONEpayuu HAO BblCKA3bIGAHUSIMU. U,
UNU, He, YCII0BHbLE BbICKA3LIBAHUSL (UMNIAUKAYUL),

®  CMpoumbs 8bICKA3LIBAHUSL, OMPUYAHUS BbICKA3LIBAHUI.
B noBce1HeBHOM KM3HU M TIPH U3yYE€HHH APYTUX MPeAMETOB:

® Cmpoumsb YenouKu YMO3AKIIOYEeHUU HA OCHO8E UCNOJIb306AHUS NPABUIL

JIOCUKU,

4 3pecb N panee — 3HaTb onpegeneHne nNOHATUA, YMETb MOACHATb €ro CMblIC/l, YMETb
MCNONb30BaTb MOHATME W €ro CBOWMCTBA npun nposeaeHnn paccym,u,eHMﬁ, A0Ka3aTenbCTs,
peweHnn 3agad.



® UCNONL308AMb  MHONCECMBA, ONepayuu ¢  MHONCECMBAMU,  UX
epaghuueckoe npeocmasienue 01 ONUCAHUS PeabHbIX NPOYeCco8 U S61eHUIL.
Yucaa

o  Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHLIX  HUCel,
MHONCECMBO YENbIX YUCEeT, MHONCECMBO DAYUOHANbHBIX YUCEl, UPPAYUOHATbHOE
yucno,  Keaopammvlii — KOPEHb,  MHONCECMB0  OCUCMBUMENbHbIX — HUCell,
2eoMempu4ecKas — UHmepnpemayus — HAMmypaibHulX, YeablX, PAYUOHATbHBIX,
OelicmeumenbHblxX Yucel,

®  NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20
yucua,

®  GLINONHAMb GBLIYUCIEHUS, 8 MOM YUCAe C UCNONb308AHUEM NPUEMOB
PAYUOHATBHBIX BbIYUCTICHULL,

®  GLINONHAMb OKPY2IeHUEe PAUUOHATbHBIX YUCET C 3A0AHHOL MOYHOCMbIO;

®  CPaBHUBAMb PAYUOHAIbHBLE U UPPAYUOHATIbHBIE YUCTA,

®  npPeocmasisims payuoOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opoou

®  Ynopsaodouueamsv  YUCIA, 3ANUCAHHblE 68 6Ude  OObIKHOBEHHOU U
oecsamuyHol 0poou,

o naxooumv HO/ u HOK uucen u ucnonv3osamo ux npu pewieHuu 3a0ay.
B noBcetHeBHOM KU3HHM M TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NpUMEHAMb Npasula NPUOTUNCEHHBIX BbIYUCIEHUL NpU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

®  GLINONHAMb CPABHEHUEe Pe3yIbMmamos GblYUCIeHU NpU  peuleHun
NPAKMU4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHbIX BbIYUCTEHULL,

® cocmasiamvb U OYEHUBAMb HYUCIOBbIE BbIPANCEHUS NPU peuleHuU
NPAKMU4ecKux 3a0ay U 3a0ay u3 opy2ux yueOHvlx npeomemos;,

®  3aNUCLIBAMb U OKPY2IAMb YUCA0Bble 3HAYEHUS DPedlbHbIX BelUHUH C
UCNONIL308AHUEM DAZHBIX CUCTEM UBMEPEHUS.

ToxknecTBeHHbIE IPEOOPA3OBAHUS



o Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3ameiem,
cmenenu ¢ YeavlM OmpuyamenbHbiM NoKazamenem,

®  GLINONHAMb  NPeoOPA306AHUS  YENbIX  BbIPANCEHU:  Oelicmeus ¢
OOHOUIeHAMU (CllodICeHUe, 8bIYUMAHUE, YMHONCEHUE), OeliCEUs ¢ MHO20UIeHAMU
(cnooicenue, gpluumanue, yMHoNCeHue),

®  GLINOIHAMb PA3NIONCEHUE MHO20YIEHO8 HA MHONCUMENU OOHUM U3
Ccnoco6o8: @vlHeceHUue 3a CKOOKY, 2pPYNNUPOBKA, UCNONIb3068AHUE  (DOPMYIL
COKPAUWEHHO20 YMHONCEHUS,

®  gulOeIAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUICHO8,

®  PACKIA0LIBAMb HA MHOJCUMENU KBAOPAMHBIL MPexXuieH,

®  GLINOAHAMb NPE0OPA30BAHUL BLIPAICEHUL, COOEPAHCAWUX CMENEeHU C
yenvimMu OmpuyamenbHulMU NOKA3amensamy, nepexooums Oom 3anucu 6 6ude
cmenenu ¢ YyerviM OmpuyamenbHbiM nokazameem K 3anucu 8 guoe opoou;

®  GLINOAHAMb  NPeobpa308anus  OPOOHO-PAYUOHATILHBIX — BLIPANCEHUIL:
cokpawjenue Opobeil, npusedeHue aneedpauyeckux Opobeti K  obwemy
3HAMeHamenlo, CJloJdCeHue, YMHOJCeHue, OelleHue aneebpaudeckux oOpooet,
8038e0eHUe aneebpauyeckoll Opoodu 6 HAMYPAIbHYIO U YEnyio OMpUYAmenbHyO
cmenenb;

®  GLINOIHAMb NPeoOPA30BAHUSL BLIPANCEHUU, COOEPHCAUUX KE8AOPAMHbIE
KOpHU,

®  gulOeNAMb KBAOPAmM CYMMbl UIU PA3ZHOCU O8YUNEHA 6 BbIPANCEHUSX,
cooeparcaujux Keaopamuvle KOpHU,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYTb.
B noBceHeBHOM KM3HU M NIPHU U3YyYE€HHUHU APYTHUX NMPEIMETOB:

®  GLINOAHAMb NPeobpPA308aHUsL U OCUCMBUL C YUCIAMU, 3ANUCAHHBLIMU 8
CMAaHOApMHOM 8UO0e;

®  GLINOIHAMb NPEoOPAZ0BAHUS ANICEOPAUUECKUX BbIPANCEHUL NPU PeUeHUU
3a0a4 Opyeux yueOHvIX npeomMemos.

YpaBHeHUS U HEPABEHCTBA



e Onepuposamb  NOHAMUAMU:  YpAGHEHUE,  HEPABEHCMBO,  KOPEHb
ypaeueHus, peuileHue HepaseHcmed, pPABHOCUIbHble — YPASHEeHUs, 00aacmo
onpeoeeHus ypasHeHus (HepageHcmaed, Cucmemvl YpasHeHUll Uil HepageHcms),

® pewams JUHELHble YPABHEeHUsl U YPAGHEHUs, C800UMble K JUHEUHbIM C
HOMOUWBIO MONHCOECMBEHHBIX NPEOOPA3068aAHUL,

® pewamsb KeAOpamHvle YPAGHEHUs U  VPABHEHUs, C8OOUMble K
K8AOPAMHBIM C NOMOUIO MONCOECMBEHHBIX NPE0OPA308aAHULL,

® pewams OpOOHO-TUHEUHbIE YPABHEHUSL,

® pewamb npocmeuuiue UpPpayUoOHalbHble ypasHenus euda /f(x)=a,
JE(X)=9(x);

® pewiams YpasHeHus uod X"=a;

® pewams YPAGHEeHUs. CHOCOOOM DANONCEHUSI HA MHONCUMENU U 3AMEHDbI
nepemMeHHOU,

®  UCNONIL308AMb MEmOO UHMEPBAN08 OJisl peuleHUs Yeavix U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNG,

® pewams JUHElHble YPABHEHUS U HePABEeHCMBA C NapaAMempamu;

® pewams HeCl10JCHblE K8AOPAMHbIE YPAGHEHUS C NAPAMEMPOM;

®  peuams HeClOHCHbIE CUCTNEMbl TUHEUHbIX YPAGHEHULL C NAPAMEmpamu,

®  peuwamb HeCl0MHCHbIE YPAGHEHUS! 8 YENblX YUCTAX.
B noBce1HeBHOM KM3HU M TIPH U3yYE€HHH APYTUX MPeAMETOB:

® cocmasiamvs U peulamsv JUHElHble U KBAOpamHvle VPAGHEHUs,
VpaeHeHus, K HUM C8005iujuecs, CUCmembl TUHEUHbIX YPAGHEeHUl, HEPABEHCNE NpU
peuienuu 3a0ad Opyeux y4eOHblx npeomMemos;

®  GLINOIHAMb OYEHKY Npagoonooodusi pe3yibmamos, NOLyYdaemvlx Npu
peuieHuly TUHEUHbIX U K8AOPAMHbIX YPAGHEHUU U CUCmeM JTUHEUHbIX YPAGHEeHUU U
HepaseHcme npu peueHuu 3a0ay 0py2ux y4eoOHblx npeomemos;

® gulOUpamb COOMEEMCMEYOWUe YPAGHEHUS, HEPABEHCMEa UNU  UX
cucmemvl Ol COCMABIEHUS. MAMEMAMUYECKOU MOOenu 3A0aHHOU PeanbHOl

cumyayuu Ui NPUKIAOHOU 3a0ayu;



® yMemb UHMEPNPEemupo8amsv NOJVYeHHbI NPU peueHuu YpasHeHus,
Hepaeencmea UiU CUCmemvl pe3yibmam 6 KOHMmeKCcme 3a0aHHOU peanbHOU
cumyayuu Ui NPUKIAOHOU 3a0a4u.
DyHKIMHA

o  Onepuposamv NOHAMUAMU. DYHKYUOHANbHAA 3A6UCUMOCTb, (DYHKYUS,
epaghuk pyuxkyuu, cnocodvl 3a0anusi QYHKYuUU, apeymeHm u 3HadeHue QyHKyuu,
obnacms onpeodeneHuss U MHONCECMBO 3HAYEeHUU @YHKYuu, Hyau @yHKyuu,
NPOMEIHCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMY @yHryuu,
UemHoCmb/HeyemHoCms QYHKYUU,

o cmpoumsb 2pauxu JUHEUHOU, KEAOpAmuuHoUu @YHKYUl, 00pamHou

NPONOPYUOHANLHOCMU, PYHKYUU 8UOA. Yy =a+ Lb vy =X y=Uxy y=|x
X+

® Ha npumepe K6AOPAMUYHOU (YHKYUU, UCNOIb308AMb NPeoOPA308aHUSL
epaguxa @ynxyuu Y=F(X) onsa nocmpoenus epaguxos gyuxyuii y — af (kx+b)+c

® CcoCcmaesnamv YpasHeHUus NPAMOU N0 3A0AHHBIM YCIOBUAM: NPOX0OAUell
yepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NpOXOoosawel uepe3 OaHHYIO
MOYKY U NAPATIENIbHOU OAHHOU NPAMOLL,

® uccredosamsb QYHKYUIO NO ee 2pauKy;

®  HaxoOumov MHOIHCECMBO 3HaueHull, HYUY, NPOMEIHCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU QYHKYUU,

® onepupogamv NOHAMUAMU. NOCAE008AMENbHOCMb, apupmemuyeckas
npozpeccusi, 2e0MempuyecKas NPo2peccusl,

® pewams 3a0a4u HA APUPMEMUYECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUTO.
B noBceHeBHOM KNU3HU U NIPH U3yYE€HHHU APYTUX NMPeAMETOB:

®  UIIIOCMPUPOBANb C NOMOWDBIO 2PAUKA peanbHylo 3a8UCUMOCTb U
npoyecc no ux XapaKxmepucmuxkam,

®  UCNONB308aMb CEOUCMBA U 2PAPUK K8AOPpAMUYHOU (@YHKYuu npu
peuteHul 3a0ay u3 Opyeux y4eoHvix npeomemos.

TexkcToBBIC 3a1a4UN



o Pewams npocmule u CLOJHCHBIE 3A0AYU PA3HBIX MUNOB, A MAKICE 3A0aA4U
NOBLLULEHHOU MPYOHOCTU,

®  UCNONL308aMb PA3HBIE KDAMKUE 3ANUCU KAK MOOETU MEKCMO8 CLONCHbIX
3a0a4 0151 NOCMPOEHUSL NOUCKOBOU CXeMbl U peueHUs. 3a0ay;

® paszmuuamv  MoOelb  meKcma U MoOelb  peuleHus — 3a0avu,
KOHCMPYUpOo8ams K 0OHOU MOOeNU PeuleHUsi HeCI0NHCHOU 3a0ayu pasHvle Mooelu
mexKcma 3a0avu;

® 3HamMb U NpuMeHAmMb 00a cnocoba noucka peuieHus 3aday (om
mpebosanus K yCA08Uio 1 0M YCi108us K mpebo8anuio),

®  MOOenUPOBaAmb PACCYHCOeHUs. NPU NOUCKE PeuleHUsl 3a0a4 ¢ NOMOWbIO
epagh-cxemol,

®  gblOeIAMb YMANbL PEULEHUS 3A0AUU U COOEPHCAHUE KAHCO020 dDMANd,

® yuemdb 8vIOUPAML  ONMUMANILHLIL —Memoo peuleHuss 3a0a4u U
0CO3HABAMb 8bLIOOP Memooa, PACCMAMPUBANb DA3TUYHbIE MemOoObl, HAXOOUNb
pasmvle peuleHus: 3a0a4u, ecid 803MONCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHUU 3a0ay;

®  GHLINONHAMb PA3IUYHbIE NPeodpPa306anHusi NPeoloNCeHHOU  3a0ayu,
KOHCMPYUPOBAmMsb HOBble 3A0adU U3 OAHHOL, 8 MOM YUCLe 0OpamHble;

®  UHMeEPNPemuposamsb  BbIUUCTUMENbHbIE — pe3ylbmamvl 8  3adaue,
uccnedo8ams noiyYeHHoe peuerue 3a0ayi,

®  QHAMUBUPOBAb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACNOJIONCEHUS.
08YX 00beKmMO8 U UBMEHEHUe UX XAPaAKmepucmuk npu COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peweHuu 3a0ad Ha O0BUNCEHUE O08)X
00beKmos Kaxk 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABICHUSIX,

® UCCed08amb  BCEBO3MOJICHbIE CUmMyayuu Npu peuleHuu 3a0a4 Ha
08UDICEHUE NO peKe, PACCMAMPUBAMb PA3HblE CUCTEeMbl OMCcYemd,

® pewamo pa3H006pa3Hbl€ 3a0ayu «Ha yacmuy,



® pewamb U 000CHOBbIBAMb CB0E  peuleHue 3a0a4  (8blOensimb
MaAmMemMamuyeckyo OCHO8Y) HA HAXONCOeHUe 4acmu Yucia U 4ucia no e2o 4yacmu
Ha OCHOBE KOHKDEMHO20 CMbICAA OpOOU;

® 0co3Hasamv U OOBACHAMb UOEHMUYHOCMb 3A0aY PA3HLIX MUNOE,
CBA3BIBAIOUWUX MPU BEIUYUHBL (HA pabOmy, HA NOKYNKU, HA 08UJICEeHUe), BbLOETISIMb
9MU BEUUUHBL U OMHOULEHUSL MeIHCOY HUMU, NPUMEHAMb UX NPU peulenuu 3a0ad,
KOHCMPYUpo8ams coOCmMEeHHble 3a0ay YKA3AHHbIX MUNO8;

®  gla0emb OCHOBHLIMU MemOoOaMu peuleHus: 3a0a4 Ha cMecu, CNiaswl,
KOHYeHmpayuu,

® pewambs 3a0a4u HA NPOYEHMbL, 8 MOM UYUCTe, CLONHCHbLE NPOYEHMDbL C
000CHOBAHUEM, UCNONb3YSL PA3HBLE CNOCODDI;

® pewams JocudecKue 3a0ayu PAsHLIMU CHOCoOaMu, 68 MoM uucie, ¢
08yMsL O10KaMu U ¢ mpemsi 610KaMU OAHHBIX C NOMOUbIO MAOIUY,

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 8eposmHocmell Ha
0CHOB€ UCNONIL30BAHUS U3YUEHHBIX MeMOO08 U 0O0CHOBLIBANb peuleHUe;

®  peulamv HeCI0JCHbIE 3A0aYU NO MAMEMAMUYECKOU CIAMUCIuKe,

® o061a0emb OCHOBHBIMU MEMOOAMU PEUEeHUs  CIOJICEMHbIX  3A0ay.
apugmemuueckull, areedopauveckuil, nepedop BAPUAHMOS, 2eOMEeMPUUECKUIL,
epagpuyeckuil, NPUMeHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.
B noBceHeBHOM KNU3HU U NIPH U3yYE€HHHU APYTUX NMPeIMETOB:

®  gbidensAMb NPU peuteHuu 3a0a4 XapaKmepucmuku paccmampusaemon 8
3a0aue  cumyayuu,  OMIUYHblE ~ OM  pPealbHblX  (Mme, Om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAYUU C Y4emom Odmux
Xapakmepucmuxk, 6 UYACMHOCMU, NpU peuleHuu 3a0a¥y HA KOHYeHmpayuu,
YUumsieams nIOMHOCMb 8EULeCNEa;

® pewamsb U KOHCMPYUPOBAMb 3A0a¥li HA OCHOB8E DPACCMOMPEHUS
PeanbHbIX Ccumyayuil, 8 KOMOPbIX He mpedyemcss MOYHBIL GbIYUCTUMETbHDILL
pe3yabmam,

® pewamsb 3a0auu HA OBUNCEHUE NO peKe, paccCMampueds pasHbvle

cucmemsl omcdema.



CTaTuCTHKA M TeOPUsl BEPOSATHOCTEM

o Onepuposamev noHsMuUAMU. CMOJLOYaAmMble U KpPYy208ble OUASPAMMDbL,
mabauyvl OaHHLIX, CcpedHee apugmemuyeckoe, MeouaHa, Hauboabuee U
HauMeHbulee 3HAYeHUs 8blOOPKU, PA3MAX 6blOOPKU, OUCNepCUs U CMAHOAPMHOe
OmMKIOHeHUe, CAYHAUHAS USMEHYUBOCTb,

® uzslekamv  UHpoOpMayulo, NPeoCmasieHHyro 6 — mabauyax, Ha
ouazpammax, epaguxax,

® cocmasiamv MabaUYbl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE
OQHHBIX;

® onepuposamv NOHAMUAMU: (DAKMOPUATL HUCIA, NEePEeCMAHOSKU U
couemanus, mpeyzonvHuk lIlackans;

®  PUMEHAMb NPABUNIO NPOU3BEOCHUS NPU PeueHUU KOMOUHAMOPHBIX
3a0ay;

® onepupogamv NOHAMUAMU: CAYHAUHBLL ONbIM, CAVYAUHBLL 6blO0pD,
ucnvlmauue, 9dNeMeHmapHoe  CayuaiHoe cobwvimue  (Ucxo0), Klaccuyeckoe
onpeoeiienue 8eposMHOCMU CIVHAUHO20 COObLIMUSL, Onepayuu HAO CAYYAUHbIMU
cobvimusamu,

®  npedcmasisimo UHGOPMAYUIO ¢ NOMOWbIO KpY2o8 Jiliepa,

® pewams 3a0a4u  HA  BbIMUCIEHUE BEPOSIMHOCMU C NOOCHEemOM
KOU4ecmed 8apuanmos ¢ NOMOowbio KOMOUHAMOPUKLU.
B noBceiHeBHOM KU3HHM M TIPH U3YYEHUH APYTUX NMPEIMETOB:

® u38IEKAMb, UHMEPNPEMUPO8Ams U NpeodpPa306vI6AMb UHPOPMAYUIO,
NpeoCmaesieHuylo 6 mabauyax, Ha Ouazpammax, epapuxax, ompaxicaouiyio
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOUECCO8 U S6eHUlL;

® onpedenaimb  CMAMUCMUYECKUEe  XAPAKMEPUCUKU — 8blOOPOK  NO
maoauyam, ouaspammam, epapuram, 8blnoIHAMb CPABHEHUE 8 3A8UCUMOCTU OM
yenu pewerus 3a0ayu,

®  OYeHUBAMDb BePOSIMHOCMb PEAIbHBIX COOLIMULL U 61EeHUI.
I'eomerpuyeckue purypsi

e  Onepuposamsb NOHAMUAMU 2€OMEMPULECKUX Puyp;



®  u36IEeKAmMb, UHMEPNPEMUPOBAmMs U NPeobpasosvléams UHGOPMayuwo o
2eomempuieckux ueypax, npeocmasieHHyI0 Ha Yepmexncax,

® npumeHsmb ceomMempudeckue Gaxkmol 0Jisl peuleHuss 3a0ay, 8 MmomM Yucie,
npeononazaruux HeCKOJIbKO Ua208 peuleHus,

® opmynuposams 8 NPOCMENUUX CYUAAX CBOUCMBA U NPUSHAKU DUy,

®  00KA3bIBAMb 2EOMEMPUYECKUE YIMBEPHCOCHUSL,

® grademob CMaHOapmHou Kiaccugpuxayuei NIOCKUX Queyp
(Mpey2oibHUKO8 U HemblPeXy20IbHUKOS).
B noBce1HeBHOM KM3HU M NIPH U3yYE€HHH APYTUX NMPeAMETOB:

®  LUCNOIB308AMb CEOUCMBA 2eOMEMPUUECKUX ueyp Oas peuleHus 3a0ay
NPAKMUYECKO20 XapaKkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.
OTHOMIECHUA

o Onepuposamv nouaAMUAMU: pAGeHcmMEo ¢uayp, pasHvle @ueypul,
PABEHCMBO  MPEY2ONILHUKOS, NAPALIEIbHOCHb  NPAMBIX, NEePNEeHOUKYISIPHOCHIb
APAMUBIX, Yelbl MeHCOy NPAMbIMU, NePNEeHOUKYIAD, HAKIOHHASA, NPOeKyus, nooodue
Gueyp, nooobHwvie hucypol, N0OOOOHBIE MPEY2OIbHUKU,

® npumensmo meopemy Dareca u meopemy 0 HPONOPYUOHATLHBIX
ompe3Kax npu peueHuly 3a0ay,

®  Xapakmepu3o8amv 83AUMHOE PACNONONCEHUe NPAMOU U OKPYICHOCHU,
08YX OKPYAHCHOCHE.
B noBceHeBHOM KMU3HU U NIPH U3yYE€HHHU APYTUX NMPeIMETOB:

®  UCNONB308aMb OMHOUWIEHUS Ol peuleHus 3a0ay, GO3HUKAWUX 8
PeanbHOU HCUZHU.
HN3mepeHus U BLIYUCTEHUS

o Onepuposamsv npeocmagieHusmMu o OauHe, NIOWAOU, 0Obeme KaK
senuuunamu. Ipumenamo meopemy llughacopa, popmyner nrowaou, obvema npu
peutenuy MHO20UA208bIX 3A0ay, 8 KOMOPLIX He 8ce OaHHble NPEOCmABieHbl A6HO, d
mpeoyom Gul4UCIeHUl, Onepuposams 0ojiee WUPOKUM KOIUYeCmBOM HOopMYI
ONIUHBL, NAOWAOU, 00veMa, BbIYUCIAMb XAPAKMEPUCMUKU KOMOUHayull @uayp

(OKpyIHCHOCMEl U MHO20V20JIbHUKOB) 8bIYUCTAMb PACCMOSHUS Medicoy usypamu,



NPUMEHAMb MpuUcoOHOMempudeckue Gopmynvl O0iisl 8bIYUCIEHUL 8 OO0Jlee CIONCHBIX
CYYAsAX,  NPOBOOUMb  BLIYUCIEHUS  HA  OCHOBE  DABHOBEIUKOCMU U
PABHOCOCMABIEHHOCU,

®  1POBOOUMb NPOCHIbLE BbIYUCTICHUS HA 00BEMHBIX MeNax;

*  gopmyruposame 3a0ayu HaA BbIYUCIEHUe ONIUH, niowalell U 00vemos u
peuiams ux.

B noBceHeBHOM KNU3HU M NIPH U3yYEeHHHU APYTHX NMPeIMETOB:

®  1POBOOUMb BLIYUCTEHUS. HA MECIHOCTNU,

® npumMeHAmMb QOpMYIbl NPU  GLIYUCIEHUAX 6 CMENCHbIX YUeOHbIX
npeomemax, 8 OKpyicaroujeil 0eucmeumenbHoCmu.
I'eomeTpuYeckue NoCTpoeHUst

o [306paxcamv  ceomempuueckue  gueypbl N0 MEKCMOBOMY U
CUMBOTILHOMY ONUCAHUTIO,

®  C80000HO ONepupoB8amsv 4epmedHCHbIMU UHCIPYMEHMAMU 8 HECLOHCHBIX
CIYuasx,

®  GBLINONHAMbL HNOCMPOEHUS MPeYeOJIbHUKO8, NPUMEHAMb OMOelbHble
Memoobl NOCMPOEHUU YUPKYIeM U JUHEUKOU U H’poooums npocmeuuiue
UCCNe008AHUSL YUCTA PeUleHUT,

® u300pasicams munogvle NI0CKUe Puaypvl U 00veMHbIe Mead ¢ NOMOUbIO
NPOCMEUUUX KOMNBIOMEPHBIX UHCMPYMEHMOS.
B noBceaHEeBHOI KU3HU U NPU U3YYEHHH IPYTUX NMPeAMETOB:

®  GLINOIHAMb NpoCcmMeluue NOCMpPoeHUs Ha MECIMHOCMU, HeobXo0uMble 8
PeanbHOU HCUZHU,

®  OYeHUB8amb pamepuvl pearbHblX 00bEKMO8 OKPYHCAIOULe20 MUpd.
IIpeoOpa3zoBanus

o Onepuposamv nousmuem OBUICEHUsI U NPeodPA308aAHUS NOO0OUS,
e1ademv npuemamu NOCMpPOoeHus @ueyp ¢ UCNOIb308AHUEM OBUNCEHUL U
npeobpazosanuii N000OUs, NPUMEHAMb NOJYYEHHble 3HAHUS U ONbIM NOCMPOEHUL

6 CMEIHCHDbIX npedMemax U 6 peajibHblX CUMyYyauusix OKpyacarouieco Mmupa,



o cmpoumsv ¢uecypy, NnoO0oOHYI0 OAHHOU, NOJIBL30BAMbBCA CEOUCMBAMU
no0oous 015t 060CHOBAHUS CBOUCME PUIYD,

® NpuMeHAmb CBOUCMEA OBUJCEHUL Ol NPOBEOeHUsT NPOCMEtUUX
obocHosanull ceolcms uyp.
B noBceHeBHOM KM3HU M NIPH U3yYE€HHH APYTUX MPeAMETOB:

® NPUMEHAMb CBOUCMBA OBUJICEHULl U NPUMEHAMb Noo0odue O
NOCMPOEHUU U BbIYUCTICHUU.
BeKTOpbI H KOOPAMHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCHb BEKMOPO8,
npouszgedeHue 6eKmopa Ha HUCLO, Y201 MedXHCcOy BeKMOpamu, CKAIAPHOe
npousgedeHue 8eKmopos, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbI BEKMOPA,

®  GLINOIHAMb O€UCMBUsL HAO BeKMOpamu (ClOJCeHue, BbluUmaHue,
VMHOJICEHUe HA YUCTO0), BbIMUCIAMb CKAISAPHOe NpousseoeHue, onpeoeisimsv 6
APOCMEUUUX CTLYYASX Y20l MeHCOY 8eKMOPAMU, BbINOJIHAMb PA3TIONCEHUe 8eKMOPA
Ha cocmasnawue, NPUMeHsamsb NOJYYeHHble 3HAHUS 8 Qu3uKe, NOIb308AMbCA
Gdopmynol  vluUCNeHUs  PACCMOSAHUSA — MeNHCOY MOUYKAMU N0 U3BECHIHbIM
KOOpOUHAMAM, UCNOIb308aNb YPABHEHUs (hucyp 018 peuleHusl 3a0au,

®  NPUMEHAMb BeKMOPbl U KOOPOUHAMbL OJisl PeUeHUs 2eoMempudecKux
3a0ay HAa 8bIYUCIEHUE ONIUH, V2IlO08.
B noBceHeBHOI KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:

®  UCNONBL308aMb NOHAMUS BEKMOPO8 U KOOPOUHAM OJis peuerus 3a0a4 no
Quzuke, ceoepaguu u Opyaum yueoHviM npeomeman.
HUcTropust MaTeMaTUKH

o Xapakmepuzosamv 6KIAO GbLOAIOWUXCS MAMEMAMUKO8 6 pa3eumue
MamemMamury U UHbLX HAYYHbIX obracmetl;

®  NOHUMAMb PONbL Mamemamuxu 6 pazeumuu Poccuu.
MeToabl MaTEMaTHKH

o Ucnonv3ys  u3yyeHuvie  Memoovl, NPOBOOUMb  OOKA3AMENbCMEO,

BbINOJIHANTL ONnpoeepIIcerHue,



® gvlOUpamsv U3YYEHHbIE MeMOoObl U UX KOMOUHayuu Oas peuleHus
MamemamuyecKux 3a0a4,

®  UCNONBL306AMD mMamemamudeckue 3HAHUSA 074 onucamus
3aKOHOMepHOCmel 68  OKpyJcalowjell  0eticmeumensHoCmy U NPOoU3Be0eHUsIx
ucKyccmea,

® npumensamb npocmeuuiue NPOSPAMMHbBIE CPEOCmea U INeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCEMbL NPU PeULeHUU MAMEeMamuieckux 3a0adu.
BbINyCKHMK MOJIyYUT BO3MOKHOCTh HAYYUThCS B 7-9 Kiaccax 1Jis
YCIIEIIHOI'0 MPOAOJIKEHHs 00pa30BaHHUs HA yI1y0JIeHHOM YPOBHE
DJIeMEeHTBI TEOPUHM MHOKECTB H MATEMAaTHYECKOH JIOTUKH

e (CB0OOOAHO OMNEPUPOBATHS MOHATHUSAMHU: MHOXKECTBO, XapaKTEPUCTHUKU
MHOKECTBA, 3JIEMEHT MHOXECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO,
IOJIMHOKECTBO, MPHUHAJJIEKHOCTb, BKIIIOUECHHE, PABEHCTBO MHOXKECTB, CIOCOObI
3aJlaHi€ MHO>KECTBA;

® 33/1aBaTh MHOXXECTBA Pa3HbIMU CIIOCOOaMU;

® TIPOBEPATH BHITOJIHEHHUE XapaKTEPUCTUIECKOTO CBOMCTBA MHOKECTBA;

e CBOOOJHO OIEPUPOBATH MMOHATHUSAMH: BBICKA3bIBAHHE, WCTUHHOCTH U
JIO’)KHOCTh BBICKA3bIBaHUS, CIIOXHBIE W TMPOCTbIE BBICKA3bIBAHMS, OTpPULIAHUE
BBICKA3bIBaHUI; MCTUHHOCTb W JIOKHOCTb YTBEPXKIEHUS M €ro OTpHULaHu,
ONepallMd HaJ BBICKAa3bIBAaHUSIMU: W, WJIM, HE; YCJIOBHBIE BBICKA3bIBAaHUS
(MMILTUKAIUN );

® CTPOUTHb BBICKA3bIBaHHWSA C HCIOJIb30BAHUEM 3aKOHOB  aireOpsl
BBICKA3bIBAHUM.

B noBceHeBHOM KU3HU M NIPH U3YYE€HUHU APYTHX NMPeIMETOB:

¢ CTPOUTH PACCYKICHUA HA OCHOBC UCIIOJIb30BAHUA ITPABUJI JIOTUKH,

5 3pecb n ganee — 3HaTb onpegeneHne noHATUA, 3HAaTb U YMETb A0KA3blBaATb CBOMCTBA
(I'IpM3HaKVI, eCcinm  OHMu eCTb) NOHATUA, XapaKTepun3oBaTb CBA3U C OPYrMMU NOHATUAMMU,
npeacrtasnaaa o4HO NOHATUE KaK 4aCTb UENOCTHONo KomMnaeKkCa, NCnosibsoBatb NOHATUE U €50
CBOMCTBA npu nposegeHnn paCCV)K,D,eHMVI, A0Ka3aTesibCTe, peweHnn 3a4au.



® HCIOJIb30BaTh MHOXKECTBA, OTEPAIUA C MHOKECTBAMH, UX TpadudecKoe
MpEACTaBICHUE JJIsI OMMCAHUSI PEAlbHBIX MPOLIECCOB U SIBIICHUW, MPU PEIICHUU
3a/7a4 JIPyTUuX YYeOHBIX MIPEIMETOB.
Yucaa

e (CB0OOOIHO OMEpPHPOBATH MOHATHUAMH: HATYpaIbHOE YHUCIO, MHOKECTBO
HaTypaJIbHBIX YHCEN, IEJI0€ YHCII0, MHOXKECTBO IIENbIX YHCeJ, OOBIKHOBEHHAas
JpoOb, ecITUYHAs JPoOb, CMEIIAHHOE YMCIIO, PAlMOHATBLHOE YKCIIO, MHOYKECTBO
pallMOHANIBHBIX ~ YHCEJ, HPPALUOHAIIBHOE YHUCIO, KOPEHb CTENEeHH N,
JEUCTBUTEILHOE YHCIJIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEN, T€OMETpUUYECKas
WHTEpIIpeTalusi HaTypaJbHbBIX, IEIbIX, PAIIMOHATBHBIX, IEUCTBUTEIBHBIX YHCEIT,

® T[IOHUMAaTh U OOBACHATH  pa3HUIY MEXAY MO3ULIHUOHHOW U
HETO3UIIMOHHONM CUCTEMAaMH 3aIUCH YHUCEIT,

® [IEPEBOJIUTH YKCJIAa U3 OJIHOM CHCTEMBI 3alUCH (CUCTEMBbI CUMCIICHUS) B
APYTYIO,

® JI0Ka3bIBaTh M MCMOJB30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMMBbI 1 IPOU3BEACHUS YUCET MPU BHITOJTHEHUN BBIYMCICHUN U PEIICHUN
3a7a4;

® BBINOJHATH OKPYIVICHHWE PAIMOHAJIBHBIX M HPPallMOHAIBHBIX YHUCEN C
3aJJaHHOM TOYHOCTBIO;

® CpaBHMBATH JICUCTBUTEILHBIC YKCIIA Pa3HBIMU CIIOCOOAMU;

® VyIOpSIOYMBATHL YKCJIA, 3allMCaHHbIE B BHUAEC OOBIKHOBEHHOHW U
JTECATUYHOU NpOOM, YKCIIa, 3alMCaHHBIC C HCIIOJb30BaHHEM apU(PMETHUYECKOTO
KBaJPaTHOTO KOPHs, KOPHEH cTerneHU OoJIbIe 2;

e Haxoauth HOJ[ u HOK uwncen pa3HpiMu criocobaMu ¥ UCHOJIB30BATh UX
IIpY PEILICHUH 3a/aY;

® BBINOJHATH BBIYUCICHUS W MpeoOpa3oBaHUs BBIPAXXCHUM, COJCPIKAIINX
NEeWCTBUTEIbHBIE YUCIIa, B TOM YHUCJIE KOPHU HAaTypaJIbHBIX CTEIEHEH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:



® BBIIOJHATH U OOBIACHATH pE3ydbTaThl CpPaBHEHHUS PE3YyJIbTAaTOB
BBIUMCJICHUI TPU PEUICHUH MPAKTUYECKUX 3a/1ay, B TOM YHCIE MPUOIMKEHHBIX
BBIUMCJIEHUM, UCIIOJIB3Ysl pa3Hble CLIOCOObI CPAaBHEHUMH;

® 3alHCHIBATh, CPABHUBATh, OKPYIVIATH YHMCIIOBBIE JIAHHBIE peEaJIbHBIX
BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CHCTEM HU3MEPEHUS;

® COCTaBJATh M OLIEHHWBATh Pa3HbIMU CHOCOOAMU YHUCIIOBBIE BBIPAXKECHMS
IIPU PEIICHUH IPAKTUYECKUX 3a/1a4 U 331a4 U3 APYTUX YUEOHBIX IIPEIMETOB.
ToxnecTBeHHbIE IPe0Opa3oBaHUs

e (CB0OOOAHO ONEpPUPOBATH IMOHATUSMHU CTENEHU C LEIbIM U JPOOHBIM
IIOKa3aTelIeM;

® BBINOJHATH JOKA3aTEIbCTBO CBOMCTB CTENEHU C LIEJIBIMU U JPOOHBIMU
MOKa3aTeIMH;

® OIEpUPOBATh MOHATUSAMH «OJHOYJIEH», «MHOIOUYJIEH», «MHOTIOYIEH C
OIIHOM  TEPEMEHHON», «MHOTOYJIEH €  HECKOJIBKHMH  IEPEMEHHBIMWY,
KO3((PUIMEHTH MHOTOWIEHAa, «CTAaHAApTHAs 3aluch MHOIOYJIEHA», CTENEHb
OJIHOWIECHA U MHOTOWICHA,

e CBOOOJHO BIAJETh MpPUEMaMHU NPeoOpa3oBaHUs ILEJNbIX U JPOOHO-
palMOHANBHBIX BBIPAKEHUN;

® BBINOJHATH PAa3J0KEHHE MHOTOYWIEHOB HAa MHOXHUTEIH pPa3HbIMHU
crocobamH, ¢ UCTOIb30BaHMEM KOMOMHAIMI pa3IU4HbIX IPHUEMOB;

® HCNONB30BaTh TeopeMy Buera u Teopemy, oOpatHyro Teopeme Buera,
JUTSl TIOUCKA KOPHEW KBAJpPAaTHOTO TpeXuseHa W JUJIs pellieHus 3a/ad, B TOM YUCIIe
3a/1a4 ¢ MapaMeTpaMy Ha OCHOBE KBAJIPaTHOI'O TPEXWICHA;

®  BBINOJHATH JEJIEHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEN U KOPHEN CTEIEHH N;

® BBINOJHATH MNpeoOpa3oBaHUS BBIPAKEHUH, COJEP)KALIUX KBaJIpaTHbIC
KOPHH, KOPHHU CTENEHU N;

e CBOOOJHO ONEPUPOBATH TMOHATUSAMU «TOXKIECTBO», «TOXKIECTBO Ha

MHOXECTBE», «KTOXKIACCTBCHHOC HpGO6p8.30BaHI/IC»;



® BBINOJHATH Pa3IWYHbIE NpPeoOpa3oBaHUs BBIPAKEHUH, COAEPIKALIUX

MOI[yJ'II/I.(J;)‘ ="

B noBceHeBHOM KNU3HH M NIPH U3YYEHUHU APYIHX MPeIMeETOB:

®  BBINOJHATH NPEe0Opa30oBaHUs U JIEUCTBHS C OYKBEHHBIMHU BBIPAKCHUSIMU,
YHCIIOBbIE KOA(D(GUIIMEHTHI KOTOPBIX 3alKiCaHbl B CTAHJAPTHOM BH/IE;

® BBINOJHATH NPeoOPa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN NIPHU pELICHUU
3a/1a4 APYyTrux y4eOHBIX MPEAMETOB;

® BBINOJHATH MPOBEPKY MPaBAONOA00Us (U3UYECKUX U XUMHUYECKUX
dbopMysT Ha OCHOBE CpaBHEHHUS Pa3MEPHOCTEH M BAJICHTHOCTEH.

YpaBHeHUS U HEPABEHCTBA

e (CB00OAHO omepupoBaTb NOHATHUSMHU: YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPABHEHHSI U HEPABEHCTBA, YPABHEHHUE, SBIIAIOLIEECS CIEACTBUEM
JIPYroro ypaBHEHUs, YPAaBHEHHUs, PAaBHOCUJIBHBIE HAa MHOYKECTBE, PABHOCHIIBHBIC
npeoOpa3oBaHusl ypaBHEHUH;

e pemath pa3Hble BUABl YPAaBHEHUN W HEPABEHCTB M UX CHUCTEM, B TOM
YuCclI€ HEKOTopble ypaBHEeHHMs 3 W 4 cremneHed, IpoOHO-pallMOHANIbHBIC W
UPPALMOHAJIBHEIE,

e 3HaTh TeopemMy Buera s ypaBHEHHI CTENEHN BBIILE BTOPO;

® [IOHMMAThb CMBICII TEOPEM O PABHOCWIBHBIX W HEPABHOCHUIIBHBIX
npeoOpa3oBaHUAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

e BJAJACTh Pa3HBIMU METOJAMM DPEIICHMS YPaBHEHWM, HEPABEHCTB M HX
CUCTEM, YMETh BBIOMPATh METO]I PEIICHHSI U 0OOCHOBBIBATH CBOM BHIOOD;

® JCIOJIb30BaTh METOJ HMHTEPBAJIOB I PELICHHWS HEPABEHCTB, B TOM
yuciie JApOoOHO-pallMOHAJIbHBIX M BKIIOYAIOIIUX B Ce€0sl HppalMOHAIbHBIC
BBIPAKEHUS;

e pemarh anredpanvyeckue ypaBHEHUS M HEPaBEHCTBA M UX CUCTEMBI C
napameTpaMu anreOpandecKuM U rpa@uIecKuM METOIaMH;

® BJIAJICTh Pa3HBIMU METOJAMHU JOKA3aTEIbCTBA HEPABEHCTB;

® pPCIIAaTb YPpAaBHCHHSA B LCIILIX YHUCIIAX]



e 1300pakaTh MHOXKECTBAa Ha IIJIOCKOCTH, 3aJaBacMble YpaBHEHUSIMHU,
HEPaBEHCTBAMM U UX CUCTEMaMHU.
B noBcetHEeBHOM KU3HM M NIPH M3YYECHUHU APYTUX NPeIMETOB:

® COCTaBIATh U pELIaTh YPABHEHMs, HEPABEHCTBA, WX CHUCTEMBI MpH
pelleHny 3a7a4 APYTrux y4eOHbIX IPEIMETOB;

® BBINOJHATH OLEHKY IPaBIONOAOOMS pPE3yJbTaTOB, IOJIyYa€MbIX MpPH
pELICHNN pa3IUYHbIX YpPaBHEHHI, HEPABEHCTB U MX CHUCTEM IIPU PELICHUM 3a]ad
JOPYrUuX y4eOHBIX MPEIMETOB;

® COCTaBJATh U pEIIaTh YPaBHEHUS U HEPABEHCTBA C IapaMeTpaMH IpH
pELICHNH 3aJa4 JPYTUX YUYEOHBIX IPEIMETOB;

® COCTaBJISITh YPAaBHEHUE, HEPABEHCTBO WJIM MX CUCTEMY, OMHUCHIBAIOLINE
peaybHyI0 CUTYalMIO0 WIM NPUKIAJAHYIO 33/layy, UHTEPIPETUPOBATh MOIYYEHHbIE
pe3ynbTaThI.
DOyHKIUU

e (CBOOOIHO OIEPUPOBATH MOHATUSIMU: 3aBHCHUMOCTb, (PYHKUIHMOHAIbHAs
3aBUCHMOCTb, 3aBUCHMasi W HE3aBUCHUMAasi MEpEMEHHbIe, (QYHKIMs, CIHOCOObI
3aaHusl (PYyHKIMHM, apryMEeHT W 3HadYeHue (PyHKIHMH, 00JIaCTh OIpeaeicHUus u
MHO>KECTBO 3HaY€HUs1 PYHKIUU, HYJIU (PYHKINHU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTh ~ (pyHKUMH,  HauOoJplllee W  HaUMEHbILEE  3HAYCHUS,
YETHOCTH/HEYETHOCTh (DYHKIIMH, MEPUOAUYHOCTh (PYyHKIMHU, rpaduk (yHKIHUH,
BEPTHUKaJIbHAs, TOPU30OHTAJIbHAS, HAKJIIOHHAS] aCUMIITOTHI; IpayK 3aBUCUMOCTH, HE
SBJISIOIICHCS (DYHKITUEH,

e cTpouTh rpapuku GYHKUMANA: JHUHEWHOW, KBaJApaTHUYHOH, APOOHO-

JIMHEWHOM, CTENICHHOM MPH PA3HbIX 3HAYCHUSX MMOKA3aTEIIS CTCIICHH, y —|x|;
® JCHOJB30BaTh INpeoOpa3oBaHus rpapuka QYHKIMH y— f(x) A
TOCTPOEHHMS rPaQUKOB PYHKLIUH y — af (kx +b)+c

® aHANIM3UPOBATh CBOWCTBA (PYHKUUH M BUJA rpaduka B 3aBUCUMOCTH OT

apaMeTpoB;



e CcBOOOJHO OTIepUpPOBATH MOHSTUSIMHU: MOCJIETIOBATEIHLHOCT,
OTrpaHMYEHHAs TOCJIE0BATEIbHOCTh, MOHOTOHHO BoO3pacTaomas (yObIBaromas)
MOCJIEIOBATEIBHOCTbD, npenen MOCJIEIOBATEIBLHOCTH, apumeTnyeckas
porpeccusi, TE€OMETpUYECKass MPOTPeccus, XapaKTePUCTUUYECKOE CBONCTBO
apudmeTryecKoil (reoMeTpHUYECcKOoil) MPorpeccuu;

®  JCIOJI30BaTh METOJI MaTEMAaTUYECKON MHAYKIMH JIJIsl BbIBOAA (HOpMYII,
JTI0Ka3aTelIbCTBA PAaBEHCTB U HEPABEHCTB, PEIICHUS 3a7]a4 Ha JIEJIUMOCTb;

® ICCIeI0BaTh MOCIEI0BATEIbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHUPOBAHHBIE 3aJaud Ha  apu(PMETHUECKYl0 U
r€OMETPUYECKYIO POTPECCHUH.

B noBce1HeBHOM KM3HU M TIPH U3YYE€HHH APYTrUX NMPeAMETOB:

® KOHCTPYHPOBaTh W  HCCIEAOBAaTh (YHKIUH, COOTBETCTBYIOIIHE
peaIbHBIM MPOIECCaM U SIBJIICHUSM, UHTEPIIPETUPOBATH MOJIYYCHHBIC PE3YJIbTATHI B
COOTBETCTBHUU CO CHEIM(PUKON HCCIEAYEMOTO MPOIIECCa WIH SIBICHUS;

® CMONB30BaTh TpaUKU 3aBUCHUMOCTEH [JIsI MCCIENOBAHUS peaTbHBIX
MIPOLIECCOB U SABJICHUM;

® KOHCTPYHMPOBATh W MCCIEAOBATh QYHKIIUU MPHU PEIICHUH 3a1a4 JAPYTUX
y4eOHBIX  TIPEAMETOB, HWHTEPIPETUPOBATh  IMOJYYEHHBIE  Pe3yibTaThl B
COOTBETCTBHUH CO CrieU(PUKON yueOHOTO mpeaMeTa.

CTaTucTHKa M TEOPUS BEPOSITHOCTEN

e (CB0oOOAHO oOmEpUPOBATh MOHATUSMU: CTOJOYATHIE M  KPYTOBbIE
JarpaMMbl, TaOIHUIIbI TAHHBIX, CPEIHEE apuPMETHIECKOe, MeuaHa, HauboJIbIee
Y HaWMEHbIIIee 3HAUYCHUS BBIOOPKH, pa3Max BBIOOPKH, AUCIEPCHUS] U CTaHIAPTHOE
OTKJIOHEHHE, CITyJaiiHasi H'3MEHUYUBOCTH;

e BEIOMpaTh Hambosee ymoOHBIM Croco0 MpeAcTaBieHHUS WH(OpMaIuy,
aJICKBaTHBIM €€ CBOMCTBAM U IICJISIM aHaJIn3a;

®  BBHIYHCIIATH YUCJIOBBIC XapaKTEPUCTHKH BEIOOPKH;

e CcBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: (PaKTOpHAN YMCIA, TIEPECTAHOBKH,

COYCTaHMA U Pa3MCIICHUS, TPCYT'OJIBHUK HaCKaJ'Iﬂ;



e CBOOOJHO OMNEPUPOBATH MOHATUAMHU: CIYYaWHBIA OMBIT, CIy4alHBIN
BBIOOp, HCIIBITAHHE, JJIEMEHTApHOE CIy4ailHoe COObITHE (MCXO.), KJIACCHYECKOe
OIpe/ICNIEHUE BEPOSATHOCTU CIY4YailHOIO COOBITHS, ONEpALMU HaJ CIy4alHbIMU
COOBITUSIMH, OCHOBHBIE KOMOMHATOPHBIE (DOPMYJIBI;

e CBOOOJHO ONEPUPOBATH MMOHATUSMHU: CIyYalWHBIA OIBIT, CIy4alHbIN
BbIOOp, HCIIBITAHHE, FJIEMEHTApPHOE ClIy4ailHoe COOBITHE (MCXO.), KIACCHUECKOE
OIpEe/ICNIEHUE BEPOSATHOCTU CIY4YailHOIO COOBITHS, ONEpALMU HaJ CIy4alHbIMU
COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

® 3HATh IIPUMEPBI CIYYANHBIX BEIWYHH, U BBIUUCIATH UX CTATUCTUUYECKUE
XapaKTEPUCTHKU;

® HCIIOJIB30BAaTh bopmybl KOMOMHATOPUKHU pu peleHnn
KOMOMHATOPHBIX 33/1a4;

e pemarh 3a4a4d Ha BBIYKMCICHHE BEPOATHOCTH B TOM 4YHCIE C
UCIIOJIb30BaHuEM (POopMyII.

B noBceqHeBHOM KM3HU M NIPU U3YyYeHUHU APYTHUX NPeIMETOB:

® MpEACTaBIATh HMH(GOPMALMIO O pealbHbIX IPOLECcCaX U SBJICHUSIX
croco0oM, aJIEKBaTHBIM €€ CBOMCTBAM U LI€JI UCCIIEI0BAHMS;

® aHANM3UPOBaTh M CpPAaBHUBATh CTAaTUCTUYECKUE XapaKTEPHUCTUKHU
BbIOOPOK, MOJYYEHHBIX B MpOILIECCE DPELIEHUS NPUKIAAHOM 3adaud, H3y4eHUs
pEaNIbHOTO SIBJICHUSI, PEILICHUS 3aJa4uM U3 IPYTUX YUYEOHBIX MTPEIMETOB,;

® OILICHMBATh BEPOSITHOCTb PEalbHBIX COOBITUI M SIBIEHUN B Pa3IUUYHBIX
CUTyaIUsX.

TexcroBbIe 3a1a4u

e PemaTh NpoCThIE W CIOXHBIE 3a/Jaud, a TaKXe 3aJa4d MOBBIILIEHHON
TPYAHOCTH U BBIJIEIATh UX MATEMATHYECKYIO OCHOBY;

® pacrno3HaBaTh Pa3HbIE BUABI U TUIIBI 33/1a4;

® JCIOJIb30BaTh pa3Hble KPATKHUE 3aMKMCH KaK MOJEIU TEKCTOB CIIOKHBIX
3a/a4 W 3a7a4 MOBBIIIEHHOW CIIOKHOCTU JIJISi MOCTPOEHHUS MOMCKOBOW CXEMBI U
pelieHusi 3a4ay, BbIOMpaTh ONTUMAJIBHYIO JMJII paccMaTpUBaeMOM B 3ajaue

CUTYyallUM MOJIENIb TeKCTa 3a/1a4H;



® pa3nIMyYaTh MOJEINb TEKCTA U MOJEIb PEIICHUs 3aJ1a4d, KOHCTPYUPOBAaTh
K OJHOW MOJEJIH PEIICHUS CIIOXKHBIX 33]1a4 pa3Hble MOJEJIH TEKCTa 3aauH;

e 3HaTh M NPHUMEHATH TPHU CHocoOa IOHWCKa pemieHus 3a1ad  (oT
TpeOOBaHUS K YCIOBHIO U OT YCJIOBUSA K TPEOOBaHUIO, KOMOMHUPOBAHHBIN);

® MOJENUPOBAaTh PACCYKJECHUSA NMPHU MOUCKE PEIICHMS 33Ja4 C IMOMOIIbIO
rpad-cxemsr;

e  BBIJCISITH STAlbl PELICHUS 337a4l U COAEpKaHUE KaKJI0T0 3Tara;

® yMeTh BBIOMpPATH ONTHUMAJIbHBIA METOJ PEIICHUs 3a7aud U OCO3HABaTh
BBIOOp METOJa, pacCMaTPHUBATh Pa3IMYHbIE METOAbI, HAXOJAUTh Pa3HbIE PELICHUS
3a/1a4u, €CJIM BO3MOKHO;

® aHAIM3UPOBATh 3aTPYIHEHUS IIPU PELICHUN 33/1a4;

® BBINOJHATH pa3iuyHble MpeoOpa3oBaHud MPEAIOKEHHOW 3aaadu,
KOHCTPYHUPOBATh HOBBIE 33/1a4M U3 IAaHHOM, B TOM YHUCJIE OOpATHBIE;

® UHTEPIPETUPOBATh  BBIUYMCIMTENBHBIE  pE3yJbTaTbl B 3ajade,
MICCJIEIOBATH MTOIYYEHHOE PELICHUE 3a/1a4H;

® U3MEHATh YyCIOBHE 3a1ay (KOJMYECTBEHHbIE WJIM KAYECTBEHHbIE
JAHHBIE), UCCIIEI0BATh U3MEHEHHOE MPE0OPa30BaHHOE;

® aHAIM3UPOBATh BCEBO3MOXKHBIE CHUTYallMH B3aMMHOI'O PAaCHOJIOKECHUS
JIBYX OOBEKTOB M W3MEHEHHE WX XapaKTEPUCTUK IMPU COBMECTHOM JIBHKEHUU
(CKOpPOCTh, BpeMs, pacCTOSTHUE) MPHU PEIICHUH 33]a4 Ha JBUYKEHUE JIByX OOBEKTOB
KaK B OHOM, TaK ¥ B IIPOTHUBOIIOJIOKHBIX HAPABICHUAX, KOHCTPYUPOBATh HOBBIE
CUTYAaIlMM Ha OCHOBE U3MEHEHMS YCIOBUH 3aJ1a4M MPU JBUKEHUU IO PEKE;

® JCCIIEOBAaTh BCEBO3MOXHBIE CHUTyallUM IpPH pEIIEHUWM 3a4ad Ha
JBHKEHUE TI0 PEKE, pACCMaTPUBATh PA3HbIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpa3HbIE 3aJ]a4H «HA YaCTH;

e pemaTth W OOOCHOBBIBaTH CBOE  pelIeHWE 3a1ad  (BBLACIATH
MaTEMaTUYECKYI0 OCHOBY) HAa HAaXOXKJIEHUE YaCTU YHCIIA U YUCIIa IO €ro 4acTH Ha

OCHOBE KOHKPETHOTO CMBICTIa Ipo0u;



e OOBSCHATh HMICHTUYHOCTH 3a7a4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPHU
BEeITUYMHBI (Ha paboTy, Ha TOKYIKH, HA JBW)KCHHE), BBIACIATh 3T BEIHYUHBI H
OTHOILICHUSI MEXIYy HHUMH, MPUMEHATh UX MPU PEIICHUU 33]1a4, KOHCTPYHPOBATh
coOCTBEHHBIC 3a/1a4 YKA3aHHbBIX THUIIOB;

® BIAJCTh OCHOBHBIMH METOJIaMHM pEIICHUS 3aJad Ha CMECH, CIUIABHI,
KOHIICHTPAIIMX, HCIOJb30BaTh KX B HOBBIX CHUTYalUsX II0 OTHOLICHUIO K
U3YYEHHBIM B MpOIECCe OOyUEHHUS,;

e pemiaTh 3aJaud HA MPOLIEHThI, B TOM YKCJE, CIIOXKHBIE MPOILEHTHI C
000CHOBaHUEM, UCIIOJIb3YsI pa3HbIE CIIOCOOBI;

® pelaTh JOTUYECKUE 3a7a4M Pa3HbIMU CIIOCOOAMH, B TOM YHCIIE, C ABYMS
0JIOKaMU U ¢ TpeMs 0JI0KaMM JIaHHBIX C TTIOMOIIBIO TaOJUIL;

e pemaTh 3aJa4¥ 0 KOMOMHATOPUKE M TEOPUM BEPOSITHOCTEH Ha OCHOBE
UCITOJIb30BAHUS U3YYEHHBIX METO/IOB U 00OCHOBBIBAThH PEILICHUE;

® peniaTh HECIOXKHBIC 33]]a4U TT0 MATEMAaTHUYECKON CTaTUCTUKE;

® OBJAJETh OCHOBHBIMH METOJAMHU  PEIICHMS CIOXKETHBIX  3ajay:
apupmeTnyeckuid, aiareOpanveckuii, nepedop BapUaHTOB, TIE€OMETPUYECKUM,
rpaduueckuii, MPUMEHSTh UX B HOBBIX 10 CPABHEHUIO C U3YYCHHBIMU CUTYAITUSX.
B noBceqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX NPeEIMETOB:

® KOHCTPYHMpPOBaThb HOBBIE MJI1 JTaHHOW 3aJayd 3a/lauHble CUTYallUH C
YYETOM pEalbHBIX XapaKTEePUCTUK, B YACTHOCTH, NpPH PEIICHUM 33Jad Ha
KOHIICHTpAIIMU, YYUTHIBATh IUIOTHOCTh BEIIECTBA; peIlaTh U KOHCTPYUPOBATh
3a/1aud Ha OCHOBE PACCMOTPEHHUS PEAJIbHBIX CUTYalllil, B KOTOPBIX HE TpeOyeTrcs
TOYHBIN BBIYUCIIUTEIIbHBIA PE3YIIbTAT;

e pemaTh 3a7a4M Ha JBWIKEHHE IO PEKE, pacCMaTpuBasi pa3HbIe CHCTEMBI
OTCYETa;

® KOHCTPYHMPOBATh 3a/lauyHble CUTYyalluH, NPUOIMKEHHBIE K pealbHON
JNIEUCTBUTEIBHOCTH.

I'eomerpuyeckue purypsi
e (CBOOOMHO OMEPUPOBATH TCOMETPUUYECKUMU TOHITHSAMHU TPU PEHICHUU

3aa4 1 MMpOBCACHNHN MAaTCMATHUYCCKHUX paCCYH(IICHI/If/'I;



® CaMOCTOATENHLHO  (OPMYITUPOBATH  OMPEICICHHUS T'C€OMETPUUYCCKUX
buryp, BBIABUTATh TUTIOTE3bI O HOBBIX CBOMCTBAX M MPHU3HAKaX T'€OMETPUYCCKUX
¢buryp u 0600CHOBBIBATh WJIM OMpPOBEpPraTh MX, 0000IIATh WM KOHKPETU3UPOBAThH
pe3ynbTaThl Ha HOBBIE KJIAcChl (Uryp, TPOBOJUTH B HECIOXKHBIX CIydasx
Kiaccuukaiyo GuUryp 1mo pa3IMIHbBIM OCHOBAHUSIM;

® JCCIeOBaTh YEpTEXH, BKIOYas KOMOWHAIMU (GUTYp, HU3BJIEKATh,
WHTEPHPETUPOBATh W MpeoOpa3oBbIBaTh HH(OpMAIMIO, TPEACTaBICHHYIO Ha
YepTekKax;

® pelarh 3aJadyd  TeOMETPUYECKOTO COJEp>KaHHs, B TOM 4YHUCIE B
CUTYaIUsIX, KOTJIa aJiTOPUTM PEIICHUS HE CIEAYET SIBHO U3 YCJIOBUS, BBITIOJIHSTH
HEOOXOMMBIC VISl PEIICHHSI 33a]]auil JOTOTHUTEIIbHBIE TOCTPOSHHUS, UCCIEA0BaTh
BO3MOYKHOCTh IIPUMEHEHHUS TEOpEM U (hOpMYIT JIJISl pEIICHUs 3a/1a4;

e (GOpMYIUPOBATH U IOKA3BIBATH TEOMETPHUCCKHIE YTBEPKICHHUS.

B noBce1HeBHOM KM3HU M TIPH U3yYE€HHH APYTUX MPeAMETOB:

® COCTAaBJSITh C UCIOJIb30BAHUEM CBOMCTB TIE€OMETPUUYECKUX (UTYp
MaTEMaTUYECKUE MOJIENH JIJISl PEIICHUs 3a/1a4 MPaKTUYECKOro XapakTepa U 3aaa4y
U3 CMEXHBIX JUCITUIUIMH, UCCIICIOBATh MOYYCHHBIC MOJICTN U HHTEPIPETUPOBATh
pe3ynbTar.

OTHOLIEHUA

e BraaeTh NOHATHEM OTHOIICHHS KaK METAIPEAMETHBIM;

e CBOOOJHO OMEpUpPOBATh TMOHATUAMH: PABEHCTBO (uryp, paBHbIC
burypsi, PaBEHCTBO TPEYrOJIbHUKOB, napauieIbHOCTh IPSIMBIX,
NEPICHANKYIAPHOCTh TMPSAMBIX, VLIl MEXKIYy TNPSIMBIMHA, TEPICHINKYJIIP,
HaKJIOHHAs, TMpOeKIus, Tmoaodue ¢uryp, mnomoOHbIe GUTYpPHI, TOJA00HBIE
TPEYTOJIbHUKHY;

® 1CIOJIb30BaTh CBOMCTBA MOAOOMS M paBEeHCTBa (UIYp NpPHU pELICHUU
3a/1ay.

B noBceHeBHOM KNU3HU U NIPH U3yYE€HHHU APYTUX MPEIMETOB:
® WCIOJIb30BaTh OTHONICHUS JUI TIOCTPOCHUS W HCCISAOBAHUS

MaTeMaTHYECKUX MoJiesiell 00bEKTOB peaabHON KU3HMU.



HN3mepeHus 1 BLIYUCTEHUS

e (CB00OOMHO OMEPUPOBATH MOHATUSIMH JJIMHA, TIJIOMAL, 00BEM, BEINYNHA
yria Kak BEJIMYUHAMH, MCHIOJIB30BATh PABHOBEIMKOCTh W PABHOCOCTABICHHOCTD
IpU pElICHUH 33j7]a4 Ha BBIYKCIICEHHUE, CAMOCTOATENBLHO MOJy4aTh U UCIOJb30BaTh
dbopMyIIbl A1 BRIYUCICHUH TIIOMIae 1 00beMOB QUTyp, CBOOOTHO ONEPUPOBATH
HIMPOKUM HAOOpOM (OpMyIT Ha BEIYMCIICHUE MPU PEIICHUH CIIOKHBIX 3a7a4, B TOM
qyclie U 337a4 Ha BBIYUCICHHE B KOMOWHALMAX OKPYKHOCTH U TPEYrOJbHUKA,
OKPY>KHOCTH M YETBIPEXYTOJIbHHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUU;

® CaMOCTOATENbHO  (GOPMYJIMPOBATH THUIOTE3bl W TPOBEPATH  UX
JIOCTOBEPHOCTb.

B noBceiHeBHOM KU3HHU M IPH U3YUYEHHHU APYTUX NMPeIMETOB:

e cBOOOJHO omepupoBaTh (oOpMyJlaMHd MpPU PEUICHUHM 3aJad B JAPYTUX
y4eOHBIX MpeAMETaxX U MPU MPOBEICHUH HEOOXOAUMBIX BBHIYUCICHUN B peatbHON
KHU3HU.

I'eomeTpuyeckue mocTpoeHust

e OmepupoBaTh TOHATHEM Habopa  3JEMEHTOB,  OMPEACTSIONINX
T€OMETPUYECKYIO (PUTypYy,

® BJaJEeTh HAOOPOM METOOB MOCTPOCHUM IUPKYJIEM U JTMHEHUKOI;

® TIPOBOJUTH aHAIM3 M PEAIM30BBIBATH JTallbl pEIICHHUs 3a1ad Ha
MIOCTPOCHUE.

B noBceiHeBHOM KU3HM M IPH M3YYEHUHU APYTUX NPeIMETOB:

®  BBINOJIHATH OCTPOCHHUSI HA MECTHOCTH;

® OIIEHUBATH Pa3MepPhl pEAbHBIX 00BEKTOB OKPY)KAIOIIETO MHPA.
IIpeoOpa3oBanus

e OmnepupoBatb JIBIKEHUSIMU u npeoOpa3zoBaHUSIMH KaK
MeTaIrpeIMETHBIMU TTOHSATHSIMH;

® OMepupoBaTh MOHITHEM JBIDKEHUS WM TpeoOpa3oBaHUS TMOAOOHS s
000CHOBaHUM, CBOOOJHO BJIaAECTh MPUEMaMU MOCTPOEHUS (UTYpP C MOMOILBIO
JIBIDKCHUH W TIpeoOpa3oBaHMs TOJOOHMS, a TakKe KOMOMHAIIUSIMH JIBMIKCHHM,

JBKEHUN U TpeoOpa3oBaHui;



® ICIOJIB30BAaTh CBOIMCTBA JBMKEHHUM U MPEOOpa30BaHU AJi MPOBEACHUS
000OCHOBaHHUS U JIOKA3aTeJIbCTBA YTBEPXKICHUI B F€OMETPHUH U JAPYTUX YUIEOHBIX
peaMeTax;

® T10JIb30BAThCSl CBOMCTBAMU JIBHXKEHHMM U MpeoOpa3oBaHUM MPU pelIeHUn
3a/1a4.
B noBcegHeBHOI KU3HU M NIPU U3YYEHHH APYTUX NMPEAMETOB:

® TIPUMEHSTH CBOMCTBA ABMKEHUN U IPUMEHSTH M0100M€E JIs1 TOCTPOEHUM
Y BBIUHCJICHUU.
BekTOpbl 1 KOOPAUHATHI HA MJIOCKOCTH

e (CB0OOAHO omepupoBaTh TMOHATUSAMU BEKTOpP, CYMMa, pa3HOCTb
BEKTOPOB, NPOU3BEACHNE BEKTOPA HA YHCIIO, CKAIPHOE IPOU3BEICHUE BEKTOPOB,
KOOPAMHATHI Ha INIOCKOCTH, KOOPJANHATHI BEKTOPA;

® BJAJACTb BEKTOPHBIM M KOOPJAMHATHBIM METOJOM Ha IUIOCKOCTH JUIS
peILIeHUs 3a1a4 Ha BEIYMCIIEHUE U JOKA3aTENbCTBA;

® BBIIOJHATH C TOMOIIBKD BEKTOPOB M KOOPAMHAT JI0KA3aTEJIbCTBO
U3BECTHBIX €My I'€OMEeTpUYECKUX (PaKTOB (CBOMCTBA CPEAHUX JIMHUNA, TEOPEM O
3aMeyaTebHbIX TOUYKaX U T.I.) U MOJIy4YaTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYP;

® JCIOJIb30BaTh ypaBHEHUs (DUTYp JUJIS PEIICHUS 33]1a4 U CAMOCTOSITEIbHO
COCTaBJISITh YPaBHEHUS OTACNIbHBIX IUIOCKUX (UTYP.
B noBceHeBHOM KMU3HH M NIPH U3YYECHHHU APYIHX NMPEAMETOB:

® HCIIOJB30BaTh MOHATUSA BEKTOPOB U KOOPAMHAT IS PEIICHUS 3a7ad IO
busuke, reorpa@uu v IpyruM yueOHbIM IPEIMETaM.
Hcropusi MaTeMaTUKH

e [loHMMaTh MaTEMATHUKy KaK CTPOIO OPraHW30BAaHHYIO CUCTEMY HAyUHBIX
3HaHWW, B YACTHOCTU BIAJETh MPEACTABICHUSIMU 00 aKCHOMaTHYECKOM
NOCTPOEHUU TE€OMETPUM M MEPBUYHBIMHU MPEIACTABICHUSMU O HEEBKIUIOBBIX
reOMETPUSIX;

® paccMaTpuBaTh MaTEMaTUKy B  KOHTEKCTE HWCTOPUHA  Pa3BUTHSA
UMBWIN3ALMM W HWCTOPUU pA3BUTHS HAyKH, MOHUMATh POJb MaTEMaTHKUA B

passutuu Poccun.



MeToabl MAaTEMATHKH

e Bianerr 3HaHMSIMH O pa3MYHBIX METOAaX OOOCHOBaHHUS U
OIPOBEPKECHUS MATEMATUYECKUX YTBEPKICHUN U CAMOCTOSITEJIbBHO IPUMEHSTH UX;

e BJIAJCTh HaBBIKAMU aHaAJIWM3a YCJIOBHUS 3aJlaud MW  ONpPEACIICHUS
MOAXOJAIINX JJIsl PEIICHUS 3a/1a4 U3YYEHHBIX METOJ0B WM UX KOMOMHAIIUA;

®  XapaKTepU30BaATh MPOU3BEACHUS UCKYCCTBA C YYETOM MATEMATHYECKHUX
3aKOHOMEPHOCTEW B MPHUPOJIE, UCIIOIB30BATh MATEMaTUUECKHUE 3aKOHOMEPHOCTH B
CaMOCTOSITEIBHOM TBOPYECTBE.

2. Copep:xxaHue y4eOHOI0 Kypca
Conep:xanue Kypca mateMaTuku 5 — 6 kiaacc (350 v)
Apudmetuka

HarypaJjbHsble uncaa. Hatypanessiii psaa. JlecaTnuHas cUCTEMA CUUCIICHUS.
ApudmeTrnueckue JeMCTBUS ¢ HaTypalbHbBIMU uncaamMu. CBolicTBa
apumernyeckux aeiictBuil CTeneHp ¢ HaTypaJbHBIM MOKa3areneM. UncioBbie
BbIpaxkeHus. [IopsAnoK NelCTBUI B YMCIIOBBIX BBIPAKEHUX, UCIIOJIb30BAHUE
CKOOOK. Peniennie TekCTOBBIX 3a7a4 apupMEeTUUECKUM criocoooM. Jlenurenu u
KpatHble. CBOMCTBA M MPU3HAKHU ACIUMOCTH. [IpocThie U cocTaBHBIE YnCIa.
Pa3noxenue HaTypanbHOTO psAJla Ha IPOCThIE MHOXKUTENN. [[elIeHre ¢ OCTaTKOM.

JApoou. O6sikHOBEHHAs ApoOb. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHUE
OOBIKHOBEHHBIX JIpo0eii. ApupMeTnyeckue 1eUCTBHS ¢ OOBIKHOBEHHBIMU
npobsiMu. HaxoxaeHue 4acTu 1LeJI0ro U 1eJIoro Mo ero yactu. Jlecsatuunas 1poOb.
CpaBHeHHE JeCATUYHBIX ApoOeil. Apudmerrnueckue NeicTBUs C AECITUUHBIMU
npobsimu. [IpencraBienne necaTUYHOM IpoOu B BHIe OOBIKHOBEHHOW IpOOH U
O0OBIKHOBEHHOM JpOoOM B BUJE ACCITUUHOMN. [IpOlIeHThI; HaX0XACHUE MPOIEHTA OT
BEJIMYUHBI U BEJIMYUHBI 10 €r0 NPOoLEeHTy. OTHOLIEHHUE; BBIPAKEHNE OTHOILLEHUS B
NpoleHTax. Perenre TeKCTOBBIX 3a/1ay apuPMETHUECKUM CITIOCOOOM

Pauuonanbublie yucia. [1oy10KuTENBHBIE U OTPULIATENBHBIE YMCIIA, MOYJIb
yuciia. MHOXKECTBO LENBIX YACEN. MHOXKECTBO pallMOHAIIBHBIX YHCET,
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PaiuoOHAJIBHOC YUCJIO KaK OTHOIHICHUC 7t A

~ IIeJIOe YHMCII0, N — HaTypajIbHOE.
CpaBHeHUe palMOHaIbHBIX Ynicell. ApudmeTnueckue AeHCTBUS C pallMOHATIBHBIMHU
yuciamu. CBoiicTBa apudmMernyeckux aectsuii. KoopaunatHas npsmasi;

U300paKEHNE YUCET TOYKAMHU KOOPAUHATHON TIPSIMOM



N3mepenusi, npudan:KeHusi, OeHKUu. EUHUIBI U3MEpPEHUs! IJIUHBI, TIIOIIA/IH,
o0bema, Macchl, BpeMeHH, ckopocTu. [IpubnamkeHHoe 3HaueHNEe BeTUYUHBI.
OxkpyriIeHHE HATypaJIbHBIX YUCE U ACCATUUHBIX Ipobeit. [Ipukuaka u olieHKa
pe3yJIbTATOB BEIYUCICHUI

DJIeMeHTBbI aJaredpbl

Hcnonb3oBanue OyKB 1J11 0003HAYCHUS YUCEI, JJIsl 3alUCU CBOMCTB
apumetrnyeckux neiicTBuil. bBykBeHHble BeipaxkeHus. YncaoBoe 3HaUCHHE
OYKBEHHOTO BbIpakeHHU. JlomycTUMBbIe 3HaYeHUsI OYKB B BBIPAXKCHHH .
VYpaBHeHue; KOpeHb ypaBHeHUS. Haxox1eHre HEeM3BECTHBIX KOMIIOHEHTOB
apumernyeckux aeicteuil. [Ipumepsl pemenns TeKCTOBBIX 3a7a4 ¢ IOMOILBIO
ypaBHEHUH. JleKapTOBBI KOOPAMHATHI HA IIIOCKOCTH. [IocTpoeHne Touku 1o ee
KOOpJIMHATaM, ONPEJEICHHUE, ONIPENEIIEHNE KOOPANHAT TOYKH HA INIOCKOCTH

OnucarenbHas cratuctuka. KomOnnaropuka

[IpencraBienue NaHHBIX B BUIE TaOIuIl, TuarpamMm. Perienrne KoMOUMHATOPHBIX
3a/1a4 nepedbopoM BapuaHTOB

Harasimaas reomerpust

Harnsinaele npencraBieHus o Gurypax Ha IJI0CKOCTH: MpsAMasi, OTPE30K, Iy,
yTOJ1, JIOMaHasi, MHOIOYT'OJIBHUK, OKPYKHOCTb, KPYT. UeThIpEXyTOJIbHUK,
IPSIMOYTOJIBHUK, KBaJpaT. TpeyroyibHUK, BUIbI TPEYTOJIBHUKOB. [IpaBuibHbIE
MHOTOYyTOIBHUKH. 300paskenne reomerpuueckux puryp. Bzanmuoe
pAacCHoJIOKEHUE IBYX MPAMBIX, IBYX OKPY>KHOCTEHU, MPSIMOM U OKPYKHOCTH. JlmnHa
OTpe3Ka, JIoMaHou. [lepumeTp MHOrOyronsHuKa. EIMHUIBI ©3MEPEHHUS JIUHBI.
N3mepeHne 1uHbl OTpe3Ka, TOCTPOCHUE OTPE3KA, 3aJaHHOM JUIMHBL. BUbl yriios.
['panycHas mepa yrna. I3mepeHne 1 moOCTPOEHHE YIJIOB C MOMOIIBIO
TpaHcnoptupa. buccexkrpuca yrna. [lonarue miomanu GUrypsl; €IMHUALIBI
u3MepeHus miomaau. [Tnomans npsmoyronbHuKa kBajpara. [IpubnuxenHoe
U3MepeHue miomaau Guryp Ha kKiertdarond Oymare. PaBHOBenKue GUTypHI.
HarnsigHoe mpeicTaBieHne o MPOCTPAaHCTBEHHBIX (hUrypax: Kyo,
napajuienenunes, npu3Ma, nupamuia, map, cgepa, kounyc, nuimaap. [pumepst
ceueHuil. MHororpanHuku. [IpaBuiibHpIe MHOrOTpaHHUKU. [Ipumepsl pa3BepTok
MHOTOTPAaHHHUKOB, [IWJIMHJpa U KoHyca. [ToHsiTue 00beMa; equHuIbl 00beMa.
O0beM NpAMOKYTOJILHOTO Napaiienenuneaa, kyoa. [lonstue o paBenctse uryp.



[{enTpanbHas, oceBas v 3epKajgbHasi CAMMETpuH. M300pakeHne CHMMETPUIHBIX
buryp.

Jloruka u MHOKeCTBa

MHO0X€eCTBO, 37IEMEHT MHOKECTBA. 3aJjaHUEe MHOKECTBA MEPEUUCICHUEM
AJIEMEHTOB, XapaKTePUCTUUECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAUCHHUS
YHUCJIOBBIX MHOXECTB. [lycToe MHOKeCTBO U ero o6o3HaueHue. [logMHoxecTBO.
OObeMHEeHNE U TTepeceYeHe MHOKECTB. MITtocTpaliysi OTHOIIEHUN MEeX Ty
MHOECTBaMU € IMTOMOIIBIO TuarpaMm Jisepa — Benna. [Ipumep u KoHTpripumep.

Conep:xkanue Kypca aareopsl 7- 9 kiaacest (315 1)
Apudmeruka

Pauuonanbﬂme qHucJia. PacmeeHHe MHOKCCTBA HATYPAJIbHBIX YHUCCII 10
MHOXKECTBA L CJIBIX. MHoxecTBa HCJBIX YUCCII 10 MHOKCCTBA pallMOHAJIbHBIX.
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CreneHs ¢ OCJIBIM ITOKA3aTCIICM

HeiicTBuTesbHBIEC Yncaa. KBanpaTHbelii KopeHb u3 uncia. KopeHs TpeTbei
CTEINEHH. 3aMnuch KOPHEW C TOMOIIBIO CTETIEHH C IPOOHBIM 1oka3atesiem. [lonsTue
00 UppaLHOHAIEHOM YHclie. MppaloHaabHOCTh UKcia Y2 1 HECOM3MEPHMOCTh
CTOPOHBI U TUArOHAJHU KBajpaTa. JlecsaTuuHbie MpUOIMKeHUS UpPpalliOHATbHBIX
yrcesn. MHOXKECTBO I€MCTBUTEIBHBIX YHCEIT, TPEACTABICHUE IEUCTBUTEIBbHBIX
yucesl 0ECKOHEUHBIMU JIECITUYHBIMU Ap0o0siMu. CpaBHEHUE IEUCTBUTEIIBHBIX
yucen. KoopaunaTtHas npsmasi. 3o0paxeHue ynces ToUkaMu KOOPJIUHATHON
psAMoi. UUCIIOBBIE TPOMEKYTKHU

N3mepenusi, npulIM:KeHNsl, OLeHKU. PazMepbl 00bEKTOB OKPYKAIOIIETO
MUpa(OT AIEMEHTAPHBIX YacTHUIl 10 BcenenHoit), IIMTeNbHOCTD MPOIIECCOB B
OKpyXaruieM mupe. Breiienenrne MHOKUTEI — CTENIEHU JIECATH B 3aIIMCH YKCIIA.
[TpubnmxeHHOE 3HAYCHUE BEIMYUHBI, TOYHOCTH npuOmmkenus [Ipukuaka u
OLICHKA PEe3yJIbTaTOB BHIYUCIICHUM

Aareopa

AJireOpanyeckue BbipameHnsl. bykBeHHbIE BbIpaKEHUS (BBIPAXKEHUS C
nepeMeHHbIMH) YnciioBoe 3HaueHue OYKBEHHOTO BbIpakeHus. JJomycTumblie
3Ha4YeHUs NepeMeHHbIX. [l0cTaHOBKA BBIpaXKEHNU BMECTO NIEPEMEHHBIX.



[TpeoOpa3zoBanre OyKBEHHBIX BBIPAKEHUN HA OCHOBE CBOMCTB apu(hMETUUECKHIX
nericTBuil. PapeHCTBO OYKBEHHBIX BhIpakeHU. ToxaecTtBo. CTeneHs ¢
HaTypaJbHBIM IOKa3aTesIeM U ee cBocTBa. OTHOUYIEHBI U MHOTOWIECHBI. CTEneHb
MHoOTOwWIeHA. CII0KEHUE, BBIYUTAHUE, YMHOKEHUE MHOTOWICHOB. POpPMYyJIbI
COKpAILIEHHOT'0 YMHOKEHHUS: KBaJApaT CyMMBI, KBajapaT pazHoctu. Popmyiia
pasHocTu KBajpatoB. [IpeobpazoBanue 11€10T0 BIpAXKEHUS U MHOTOUJICHA.
Paznoxenne MHOrO4YIEHa HA MHOKUATEIN. MHOTOWIEHBI C OAHOU EPEMEHHOM.
Kopenb mHOrOunena. KBaapatuslii TpeX4ieH; pas3ioKeHUE KBAAPATHOTO
TpexXwieHa Ha MHOXKUTENIU. AnreOpanueckas Jpoob. OCHOBHOE CBOMCTBO
anredopandeckoit Apodu. CinokeHue, BBIYUTaHUE, YMHOKEHUE, JI€TICHUE
anredpandeckux Apoodei. CTeneHs ¢ LebIM [T0Ka3aTeIeM U €€ CBOMCTBA.
PanmonanbHbie BeIpaKEHUS U UX peoOpazoBanus. J(0ka3aTeabCTBO TOXKIECTB.
KBaapatueie kopHu. CBOICTBA apHU(PMETUUECKUX KBAIPATHBIX KOPHEN U UX
IpUMEHEHUE K MTPEOoOPa30BaHUIO YUCIOBBIX BHIPAXKEHUIM U BHIYMCIICHHSIM.

YpaBHeHusl. YpaBHEHHE C OJHOU nepeMeHHoN. Kopens ypaBHeHuns. CBoMcTBa
YUCJIOBBIX HEPABEHCTB. PaBHOCHIIBHOCTD ypaBHEHUH. JINHENHOE ypaBHEHNE.
KBaapatHoe ypaBHeHue: (popMyiia KOpHEN KBapaTHOTO ypaBHEeHHUs. Teopema
Buera. Pemienne ypaBHeHUN, CBOASIIMXCA K TMHEUHBIM U KBAAPATHBIM. [Ipumepsl
pelieHuil ypaBHeHUI TpeThel U 4eTBepTOH cTeneHel. Pemenne npoOHo —
PALlMOHAJIBHBIX YPAaBHEHUN. Y paBHEHUS C ABYMs IEpeMEHHBIMU. JInHelHoe
YPaBHEHUE C IBYMsI IEPEMEHHBIMU, IIPUMEPBI PEIIEHUI YPABHEHHM B LIEJIBIX
yucnax. CucTeMbl ypaBHEHHUM C IByMS ITIEPEMEHHBIMU. PABHOCHIIBHOCTH CUCTEM.
CucTeMbl IBYX JMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHU;, PEILICHHUE
MIOJACTAHOBKOW M cllokeHneM. [Ipumepsl penieHns CUCTEM HETMHEWHBIX
YpaBHEHHUH C IBYMs IEpEeMEHHbIMU. PellieHne TeKCTOBbIX 3a/au aaredpanyecKum
crnocoboM. JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH. ['paduueckas uHTepripeTanus
yYpaBHEHUS C ABYMs NEpeMEHHbIMU [ 'paduk JIMHEHHOTO YpaBHEHHUS C ABYMSI
NEPEMEHHBIMU; YTTI0OBOU KOA((HULMEHT NPsSMOii, yCIIOBUE NapaieIbHOCTH
npsambIX. ['paduku npocTedmMx HEMMHENHBIX ypaBHEHUI: Tapabona, runepoona,
OKPYKHOCTb. ['padmueckas UHTEpIpeTaLys CUICTEM YPaBHEHUN C IBYMs
IIEPEMEHHBIMHU.

HepaBencrBa. HUucioBbsie HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OMHOM
[IepeMEHHON. PaBHOCUIILHOCTL HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OAHOMN
nepeMeHHol KBanparHbeie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOU
MIEPEMEHHOM.

DyHKUNHA



OcHOBHBbIE OHATHS. 3aBUCUMOCTH MEXKIy BennunHaMu. [loHsTue GhyHKINM.
Oo6nacTh onpeneseHuss © MHOKeCTBO 3HaueHU! (GyHKIUU. CriocoObl 3aaHusI
bynkuuu. ['padux pynkuuu. CBoiicTBa GyHKIUN, UX 0TOOpakeHUe Ha rpaduke.
[Tpumeps! rpadKOB 3aBUCUMOCTEH, OTPAYKAIONTUX PeabHBIC MTPOIIECCHI.

Yucsioble pyHkuuu. DyHKINH, ONMCHIBAIOLINE MPSIMYIO U 0OpaTHYIO
IPONOPLHUOHATIFHBIE 3aBUCMOCTH, UX TpauKH U cBoiicTBa. JIuHeliHas ¢pyHKuus,
ee rpaduk u cBorictBa. KBagparuunas ¢pyHkIwms, ee rpaduk U CBOICTBA.
Crenennble (YHKIIUHN C HATYypaIbHBIMU MOKa3aTeNsiMu 2 U 3, uxX rpaduku u

cBoiicTBa. ['paduxu GpyHKIMI , :

YucioBbie mocjie0BaTeIbHOCTH. [oHATHE YNCIIOBOM 1TOCIIEN0BATEIILHOCTH.
3aaHue NOCIe10BaTeIbHOCTH PEKYPPEHTHOM popMyioit u hopMynoi N-ro uieHa
Apudmernueckas u reomerpuueckas nporpeccun. @opmysiel N-ro wieHa
apu(PMETUUECKON U T€OMETPUUECKON MPOrPECCUl, CYMMBI IEPBBIX N —X YJICHOB.
N300pakeHne 4aeHOB apu(PMETHUECKON U TE€OMETPUUYECKON MTPOTPECCUIl TOUKAMHU
KOOPJUHATHOM TIOCKOCTHU. JIMHEMHBIN 1 SKCITOHEHIUAIBHBIN POCT. CIIOXKHbBIE
IIPOLICHTHI

BepOSITHOCTL H CTATUCTHKA

OnucarenbHasi cratucTuka. [IpeacraBneHue 1aHHbIX B BUE TaOIUL, AUArpamm,
rpadgukoB. CirydaiiHast ©”3MEHYUBOCTh. CTaTUCTUYECKUE XapAKTEPUCTUKU HAbopa
JAHHBIX: cpeAHee apu(MeTHUECKOe, MeIuaHa, HauOoJIbIllee U HauMEHbIIIEe
3HaueHus, pa3max. [IpeacraBienue o BBIOOPOYHOM UCCIIEJOBAaHUU

Ciy4yaiiHbie COOBITHSI M BEPOSATHOCTB. [[OHATHE O CIlydailHOM ONBITE U
ciydaiiHOM coObITHH. YacToTa ciydaitHoro coobITsl. CTaTUCTHYECKUN MTOIX0T K
MOHSTHIO BEPOSITHOCTU. BEpOSATHOCTH MPOTUBOMOJIOKHBIX COOBITHIA.
HesaBucumebie coObITHS, YMHOKEHUE BEPOATHOCTEH, JlocTOBEpHBIE U
HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHI. Kitaccuueckoe
ONPENECTICHUE BEPOATHOCTHU

Komo0unaropuka. Pemenne koMOMHATOPHBIX 33/1a4 IepeOOpPOM BapHaHTOB.
KomMOunaropHoe npasuio ymHoxenus. [lepectanoBku u paktopuan

Jloruka v MHOKeCTBA

TeopeTnko — MHOKECTBEHHbIE MOHATHSL. MHOXECTBO, 3JIEMEHT MHOKECTBA.
3agaHue MHOXECTB MEPEUUCICHUEM AJIEMEHTOB, XapaKTE€PUCTUUYECKUM CBOMCTBOM.



CrangapTHbIe 0003HAUYCHUSI YMCTIOBBIX MHOXKECTB. [lycTOe MHOKECTBO U €0
ob6o3nauenue. [TonmHokecTBO. OObEeIMHEHNE U TIEPECEUEHNE MHOKECTB, Pa3HOCTh
MHOX€CTB. MIuTrocTpaiust OTHOIIEHUH MEXy MHOKECTBAMH C MIOMOILBIO
nuarpamm Jiinepa — BenHa

JeMeHThI Joruku. [lonstue o PaBHOCHUJIBHOCTH, CJICAOBAHNU, y1'[0Tp€6JI€HI/I€
JIOTUYCCKHUX CBA30K eciu..,mo...,6 mom U moJjabKo 6 mom ciydae, JOrH4CCKuc
CBA3KHU U, UIU

MaTtemMaTHKa B HCTOPHUYECKOM Pa3BUTHHI

HcTtopust popMupoBaHusi MOHATHUS YKCIIa: HATypaJibHbIE Yncia, 1po0u,
HEJIOCTATOYHOCTh PALIMOHAIBHBIX YUCEN JJI1 T€OMETPUUECKUX U3MEPEHHUI,
uppanroHaibHbie yncia. CTapuHHbIE CUCTEMBI 3anucy uncell. J{poou B BaBuione,
Erunre, Pume. OTKpbITHE AECATUUHBIX 1poOeil. CTapuHHBIE CUCTEMBI MEP.
Jecartuunbie 1poOu U MeTpuueckas cuctema Mep. [1osiBlieHre oTpuiaTeIbHbIX
yucen u Hyns. JI Maraunkuid. JI. Diinep. 3apoxkaeHue anreOpsl B Heapax
apupmeruku. An- Xopesmu. Poxaenue OykBeHHoi cumBosiuku. [1. @epma, .
Buer, P. llekapt. Uctopus Bonpoca o HaxoxJieHHH (GopMyJT KOpHEH
anredpanveckx ypaBHEHUHN, HEPA3pEIIMMOCTh B paiuKaiaxX ypaBHEHUI CTEICHH,
oonpiieit ueteipex. H. Tapransbs, k. Kapgano, H.X. A6ens, O. [Nanya.
N300peTenne MeToa KOOpAUHAT, MO3BOJIAIONIEr0 NEPEBOIUTH TEOMETPUUECKUE
00beKTHI Ha s13bIK anreOpsl. P. [exapt u I1. depma. [Ipumepsl pa3nuuHbIX CHCTEM
KOOpAMHAT Ha MIockocTu. 3aaada Jleonapao [Tuzanckoro (Gubonayum) o
Kposiukax, yucia @ubonauuu. 3ajava o maxMaTtHou qocke. McToku Teopun
BEPOSITHOCTEN: CTpaxoBoe A€o, azapTtHeie Urpsl. [1. depma u b. [lackans, 4.
bepuymu. A.H. KoamMoropos.

Conepxanue kypca reomerpuu 7 — 9 kiaccesl (210 9)

Harasignas reomerpusi. Harnsigneie npeactaBieHust 0 TpOCTPAaHCTBEHHBIX
durypax: ky0, mapanienenumnes, npu3ma, nupamuaa, map, chepa. Konyc,
nunHAp. M300paskeHue nmpocTpancTBeHHBIX Guryp. [IpuMepsl ceueHuii.
Mmuororpannuku. [IpaBriibabie MHOrOrpanHuku. [Ipumepsl pazBepTok
MHOTOTPaHHHUKOB, IIWJINH/pa U KoHyca. [loHsTHE 00BEMA; eTUHUIIBI OOBEMA.
O0beM NpAMOYTOIBHOTO Mapajuiesienumesna, Kyoa.

I'eomerpuyeckue ¢purypsol. [Ipsveie u yrael. Touka, npsmas, INIOCKOCTb.
OTtpe3ok, Jy4d. Yron. Bunel yrios. BepTukaibHble U CMEKHBIE YTIIbl. buccekTpuca
yria. [lapannensHbie u nepecekaronmecs npsiMbie. [lepneHIuKynsipHbIe PSIMBIE.
TeopeMbl 0 MApAIIIETBHOCTH U NMEPIEHAUKYIISIPHOCTH MPSIMBIX. YTIIBI €
COOTBETCTBEHHO MApaJIJIEIbHBIMU U MEPICHAUKYISIPHBIMUA CTOPOHAMM.



[lepnenaukysip v HakJIOHHAs K npsAMoil. CepeTMHHBINA NEPIEHANKYJIISAP K OTPE3KY.
['eomeTprueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEAMHHOIO
NEepIEeHIUKYIIsApa K oTpe3Ky. TpeyronpHuk. Beicota. Menuana, 6uccekrpuca,
CpEeIHss JIMHUS TPEYroJbHUKA. PaBHOOEpEHHBIE U PABHOCTOPOHHUE
TPEYrOJIbHUKHU; CBOMCTBA M MIPU3HAKU PaBHOOEAPEHHOIO TpeyrojibHUKA. [Ipu3Haku
paBeHCTBA TPEYroibHUKOB. HepaBeHCTBO TpeyroapHuKa. COOTHOIIEHHE MEXKIY
CTOpPOHAMHU U yIJIaMH TpeyrojbHuka. CymMMa yriioB TpeyrojibHUKa. BHeNIHUE yriibl
TpeyroyibHuKa. Teopema Paineca. [logodue TpeyronpHukoB. [IpusHaku nogodus
TpeyroiabHuKoB. Teopema ITugaropa. CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT'€HC
OCTPOTO yIja NpsMOYTOJIbHOTO TPEYTOJIbHUKA U yIII0B OT 0 10

180°. npuBesieHNe K OCTPOMY YIIY. PellieHUE MPSMOYTOIBHBIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI, CBA3BIBAIOIIUECS CUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC OJIHOTO M TOTO K€ yIuia. Pemenue TpeyroiabHUKOB:
TEOpPEMa KOCHHYCOB M TEOPEMA CUHYCOB. 3aMeYaTENbHbIE TOUKU TPEYTOJIbHUKA.
YeTtpipexyronpHuk. [lapamienorpamm, ero cBOMCTBA U IIPU3HAKH.
[TpsimoyronbHUK, KBaapaT, poMO, X CBOMCTBA U MpU3HAKU. Tpanenus, cpeaHsis
JIMHUA Tpaneuuu. MHOTOyrojibHUK. BeIITyKiible MHOIOYT'OJIBHUKH, CYMMa YIJI0B
BBIITYKJIOTO MHOTOYTOJIbHHKA. [IpaBHiIbHBIE MHOTOYTOJIBHUKU. OKPY’KHOCTB U
kpyr. Hyra, xopaa. Cektop, cerMeHT. LleHTpasibHbIN yIroJl, BIMCAaHHBIN YToJl,
BEJINYMHA BIMCAHHOTO yIia. B3auMHOE pacIionokeHue npsiMor U OKPYKHOCTH,
NIBYX OKpykHOcTeW. KacarenbHas u cekyias K OKpy>KHOCTH, HX CBOMCTBA.
BrmcaHHbIE M ONIMCaHHBIE MHOTOYTOJIBHUKHU. OKpPY>KHOCTD, BIINCAHHAS B
TPEYTOJIBHUK, U OKPY’KHOCTb, OIIMCAHHAS OKOJIO TPEYTrOJIbHUKA. Brincanusie u
OIIMCaHHbIE OKPYKHOCTH IIPaBUIIBHOIO MHOTOYTOJIbHUKA. | eoMeTprueckue
npeobpazoBanus. [lonarue o paBeHcTBe Quryp. [lonsTue o IBUKEHUH: OceBas U
LEHTpajIbHasi CAMMETPHH, apaJlIeNbHBIN epeHoc, moBopoT. [loHsTHe o nogoduun
¢buryp u romotetun. [locTpoeHne ¢ MOCTpOEeHUE NEPHEHANKYIISIPA K MPAMOM;
MOCTPOEHUE OMCCEKTPUCHI yTiia; ASJICHUE OTPEe3Ka Ha N paBHBIX yacTeil. Pemenue
3a/1a4 Ha BBIYMCIICHHE, T0KA3aTEIbCTBO U MIOCTPOEHUE C UCIIOJIB30BAHUEM CBOMCTB
U3YYCHHBIX QUTYP.

N3Mepenne reomeTpudecKuX BeJIMYUH. /[mrHa otpe3ka. PaccTosinne ot Touku
10 mpsiMoi. PaccTtosiHre Mex Ay nmapajieabHbIMU NpsAMBbIMU. [lepumetp
MHOI'OYT'OJIbHUKA. [{JTMHa OKpY>KHOCTH, YUCJIO ™ JUIMHA AYTY OKPYKHOCTH.
I'panycHas mepa yria, COOTBETCTBAE MEXKY BEJIMYMHON LIEHTPAIBHOIO YIJIA U
JUTMHOM TyTu oKpyXHOCTH. [loHsATHE mIToImaau miockux Guryp.
PaBHOCOCTaBIeHHBIE U paBHOBENMKNE QUrypsl. [Inomans npsMoyroiabHUKa.
[Inomaau napamenorpaMma, TpeyrojibHUKa U Tpaneuuu. [nomans



MHOroyroyibHuka. Ilnomaas kpyra 1 BEIYUCICHUE U JOKA3aTEIbCTBO C
UCIIOJIb30BAaHUEM U3YUYEHHBIX (OPMYIT

Koopaunarel. YpasHenue npsamoin. Koopaunate! cepeaunsl otpeska. Popmyiia
pPacCTOAHMSA MEXAY IBYMs TOUKAMHU INIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekrtopsbl. J[nuna(Monyns) BekTopa. PaBeHcTBO BekTopoB. KouinHeapHsbie
BeKTOpbI. KoOpAMHaThEI BEeKTOpa. Y MHOKEHHE BEKTOPA HA YUCII0, CYMMa BEKTOPOB,
pa3Io)KEHHE BEKTOPA IO ABYM HEKOJUIMHEAPHBIM BekTopaM. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

TeopeTHko - MHOKeCTBEHHbIE OHATHSI. MHOXECTBO, 2JIEMEHT MHOXKECTBA.
3aaHue MHOXKECTB TMEPEYHCICHUEM 3JICMEHTOB, XapaKTEPUCTUICCKUM CBOMCTBOM.
[TonmHuokecTBO. OOBETMHEHUE U TTIEPECCUCHNE MHOMKECTB.

JuaeMeHTHI JIOTUKHU. OnpeneneHue. AKCUOMBI U TeopeMbl. [[oka3aTeabCcTBO OT
npotuBHOro. Teopema, oopatHas nanHoil. [Ipumep u konTprnpumep. [lonstue o
PaBHOCUJIBHOCTH, CJICJIOBAHUH, YIOTPEOICHHE JIOTUYECKHUX CBSI30K eCl.., mo...,8
MOM U MOAbKO 8 MOM Clydae, TOTUIECKUE CBA3KH U, UU

I'eomeTpus B ucropnyeckom paspurum. Ot 3emiuemepus k reomerpuu. [ludarop
u ero mkota. Ganec. Apxumen. [loctpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB.
Tpucekuus yria. KBanpatypa kpyra. Y asoenue kyoa. Ucropus uncna ™ . Toro
noctyJnara. 3oiotoe ceuenue. «Hauana» EBkimna. JI. Diinep. H.W. JloGaueBckuid.
Hcropus nsitoro nocryinara. M3o0perenne Meroga KOOpAUHAT, MO3BOJISIOIIETO
MEPEBOIUTHh TEOMETPUUECKHE 0OBEKTHI Ha A3BIK anreopsl. P. Jlekapt u [1. ®epma.
[IpuMepsbl pa3nUYHBIX CUCTEM KOOPAUHAT Ha TIOCKOCTH.



3. TemaTH4yeckoe IVIAHNPOBAHME C YKAa3aHHEM KOJIUYECTBA YACOB, 0TBOAUMbIX HA OCBOEHHE KAK/I0H TeMbl, B TOM
YyHcje ¢ y4eToM padoyeil MporpaMMbl BOCIIUTAHUSA

TemaTuueckoe IIAHUPOBAHUC, 5 knacce

kimacc | Hassanme | OcHOBHOE Konnu | XapakTepucTrika OCHOBHBIX BUJIOB ACSATEIIBHOCTH JlesTeIbHOCTD
TEMBI COJICp’)KaHHE TEMBI | €CTBO | YYCHHUKA YUUTENS C yUETOM
4acoB pabouei
MIPOTrpaMMBbl
BOCIIUTAHHUS
5 Harypans | OG0o3HaueHHE 15 OnuceIBaTh CBOMCTBA HATYypaILHOTO psiia. BepHo CoBepuieHCTBOBA
HBIC HaTypaJbHbBIX HCIIOJIb30BaTh B PEYU TEPMUHBI 1T (pa, YUCI0, HA3bIBATh | HHUE
yucia yuces. OTpe3oK. KJIACCHI M pa3psiibl B 3alIMCH HATYpaIBHOIO YKCIIa. 001116 y4eOHbIX U
JlmuHa oTpeska. Yurtath U 3aNIMCHIBATh HATYypAIbHBIE YUCTIA, ONIPEICIIATh OOIIIEKYJIBTYPHBIX

TpeyroJyibHUK.
IInockocTh
Jlpsmas, Jlyu.
[Mxasel 1
KOOPAUHATHI.
Meunple uim
OoJbIIIe.

SHAYUMOCTD YHCJIa, CPABHUBATDL U YIIOPAAOYHUBATD HUX,

rpaMMaTHYECKH TPABIIIBHO YUTATh BCTPECUAIOIIIAECS
MaTeMaTH4YeCKHe BeIpakeHUs. Pacrio3HaBarh Ha
JepTekax, pUCyHKaxX B OKPYKAIOIIEM MUPE
reoOMeTprUYeCKre (PUTYPHI: TOUKY, OTPE30K, MPSIMYIO,
Jyd, JTOTIOTHUTEIIbHBIE JIYIH, TNIOCKOCTb,
MHOTOYTOJIBHUK. [[pUBOANTE MpUMEpHI AaHAJIOTOB
TCOMETPUUICCKUX (QUTYP B OKPYIKAIOIIEM MHPE.
N300pakath reomeTpuueckue GUryphl U X
KOH(HUTYpaluu OT PyKH U C UCTIOIH30BAHUEM
4epTEKHBIX UHCTPYMEHTOB. M300paxaTh
reoMeTpudeckre GUryphl Ha KJIeT4aTon Oymare.
W3mepsiTh ¢ MOMOTIBIO MHCTPYMEHTOB U CPABHUBATH

HABBIKOB PabOTHI
¢ uHpopmaiueit B
npoiiecce
cUcTeMaTu3aluu
1 000011IeHN
UMEIOITUXCS U
MOJTYyYEHUSI
HOBBIX 3HAHWH,
YMEHUU U
Croco0oB
NEATEIIbHOCTH B
obnactu
MaTEMaTUKHU




JUIMHBI OTpe3KOB. CTPOUTH OTPE3KU 3aJaHHOM JJINHBI C
MTOMOIUIBIO JINHEWKHU U HUPKYJIs. Bripaxkats oqHU
€IUHULBI U3MEPEHUS JUIMHBI Uepe3 APyTHE.
[Tonp30BaThCA pa3IMUHBIMU HIKanamMu. OnpenensiTh
KOOPAMHATY TOYKH Ha JIyde U OTMEYaTh TOUKY IO €€
KoopauHaTe. BeIpaxaTh O4HU €UHULIBI U3MEPEHUS
Macchl yepes apyrue. BeimonHars nepedop Bcex
BO3MOYKHBIX BAPUAHTOB IS NTepecyETa 0OBEKTOB WU
KOMOMHAIWMU, BBIACIIATh KOMOWHALIMH, OTBEYAIOLIUE
3aIaHHBIM YCIIOBHSIM. PemaTh TEKCTOBBIE 3a/1a4n
apu(pMETUIECKUMH CrIOCOOaMu. AHATU3UPOBATH U
OCMBICTTUBATh TEKCT 3324, IepedOpMyIUpOBAThH
yCIIOBUE, U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIUIO,
MOJEIUPOBATh YCIOBUE C IOMOILBIO CXEM, PUCYHKOB,
peanbHbIX NPEAMETOB; CTPOUTH JIOTUYECKYIO LEIOYKY
pPacCyXJIeHUI; KPUTUUECKH OLICHUBATh IOJYYEHHbBIN
OTBET, OCYILECTBIISITE CAMOKOHTPOJIb, IPOBEPSISA OTBET HA
COOTBETCTBHE YCIOBUIO. 3aIMCHIBATh YUCIIA C TOMOIIBIO
puMckux nudp. McenenoBate nmpocreiiime Y1uciIOBbIe
3aKOHOMEPHOCTH, TPOBOJIMTH YHCIIOBBIE

CroxeHu
eHu
BEIYUTAHU
e
HaTypajb
HBIX
qHCcen

CrnoxxeHnue
HaTypajabHbIX
YHCeJI U UX
CBOMCTBA.
Brrunranue
YucnoBbie U
OyKBEHHBIE
BBIPAKECHUS.
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BBINOSMHATE CI0OXKEHUE U BRIUUTAHUE HATYPATbHBIX
yucesn. BepHo ucnonb30BaTh B pe4r TEPMUHBI: CyMMa,
ciaraemMoe, pasHoCTh, YMEHBIIIAEMOE, BHIYUTAEMOE,
YUCJIOBOE BBIPAXKEHUE, 3HAUCHHUE YHCIOBOTO
BBIPAXEHUS, YyPABHEHUE, KOPEHb YPABHEHHUSI, IEPUMETP
MHOT'OYTOJIbHUKA. Y CTAaHABJIMBATh B3aUMOCBSI3H MEXTY
KOMIIOHEHTaMU U PE3YJIbTATOM IPHU CI0KEHUU U
BBIYMTAHUH, UCTIOJIb30BATh UX ISl HAXOXKJICHUS

®opMHUpOBaHUE
CTpPEMJICHUS K
MPOJOJKEHUIO
00pa3oBaHUSH
CO3UIATEIBHOMN
JESTEILHOCTH C
MIPUMEHECHUEM
cpencts UKT




bykBeHHas 3anuch
CBOWCTB CJIOKECHHS
Y BBIYMTAHUA.
YpaBHEHUS.

HEU3BECTHBIX KOMIIOHEHTOB JIEUCTBUI C UI0 COOpPHUKA
3a/lay- 24 YUCIOBBIMU U OYKBEHHBIMU BBHIPAKCHUSIMHU.
@opMyIUPOBATH EPEMECTUTEIBHOE U COUETATENBHOE
CBOMCTBA CJIOKECHHS HATYPAJIbHBIX YUCEN, CBOMCTBA
HYJISI IpU CiiokeHnn. DopMynupoBaTh CBOKMCTBA
BBIYMTAHUS HATYpPaJIbHBIX YKCEJ. 3alUChIBATh CBOMCTBA
CJI0>KEHUSI M BBIYUTAHUS HATYPAIbHBIX YHCEN C
MOMOIILI0 OYKB, TPEOOPA30BBIBATH HA UX OCHOBE

YU CJIOBBIE BBIPAXKEHHUS U UCMOJIb30BAaTh UX IS
palMoOHaIM3ald MUCbMEHHBIX U YCTHBIX BBIUMCIICHUM.
['pammaTHyeCcKu BEpHO YUTATh YUCIIOBBIE U OYKBEHHBIE
BBIPAKEHUS, COJICPIKALLNE ACHUCTBUS CIOKEHUS U
BBIYMTAHMS. 3aMMChIBATh OYKBEHHbIE BBIPAYKEHUS,
COCTaBJISITh OYKBEHHBIC BHIPAXKECHHUSI 110 YCIIOBUSM 3a7a4.
BoraucisaTs uncnoBoe 3HaueHHE OYKBEHHOTO
BBIPKEHUSI TP 33JIaHHBIX 3HAYCHUSIX OyKB. BHIYuCISTH
MEPUMETPBI MHOTOYT'0JIbHUKOB. COCTaBIIATh
MPOCTEUIIINE YPABHEHUS 110 YCIOBHAM 3a1a4. Pemate
MPOCTEUIINE YPABHEHUS HA OCHOBE 3aBUCUMOCTEMN
MEXK]Ty KOMIIOHEHTaMU apu(METUIECKUX JCHCTBUIA.
AHanM3UpOBaTh U OCMBICIIUBATH TEKCT 3a]1a4H,
nepeopMynupoBaTh YCIOBHUE, U3BJICKATh HEOOXOAUMYIO
nH(popMaInio, MOJECTUPOBATH YCIOBUE C TTIOMOIIIBIO
CXEM, PUCYHKOB, PEAJIbHBIX MPEAMETOB; CTPOUTH
JIOTUYECKYIO LIENOYKY PACCYKICHUN; KPUTUUECKH
OLICHUBATH MOJIYYEHHBIN OTBET, OCYLECTBIIATh
CaMOKOHTPOJIb, TPOBEPsIsi OTBET HA COOTBETCTBUE
yCJIOBHIO. BBIMOMHATE miepebop BCeX BO3MOXKHBIX




BapHUAaHTOB JIA HepecqéTa 00BEKTOB WU KOM6HHaHHﬁ,
BBIACIIATD KOM6I/IHaHI/II/I, OTBCHAIOMMNC 3aJaHHBIM
YCIIOBUSAM. HCCHG,Z[OB&TL HpOCTGﬁHIPIC YHCJIOBBIC
3dKOHOMCPHOCTH, ITIPOBOJANUTH YHUCJIIOBBIC SKCIICPUMCHTHEI.

VYMHOKEH
e u
JIeJICHUE
HaTypaib
HBIX
YHCen

YMHO)KEHHE
HaTypajabHbIX
YHCEJ U €T0
CBOMCTBA.
Jenenue. JleneHue
C OCTaTKOM.
Ynopouienue
BBIPAKCHU M.
[Topsimox
BBITTOJIHCHUS
JIEVUCTBUU.
CreneHp yuca.
KBagpar u ky0
YyHcia.
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BBINOIHATS YMHOKEHUE U ICIICHUE HATYPAJIBbHBIX YUCEN,
JIEJIEHNE C OCTaTKOM, BBIUHUCIIATh 3HAYCHHS CTENICHEN.
BepHO nCnosb30BaTh B peur TEPMUHBL: IPOU3BEIECHUE,
MHOHUTEIb, YACTHOE, IEJIMMOE, IEITUTEIb, CTEIICHD,
OCHOBAHME U MOKA3aTeNlb CTETIEHH, KBAAPAT U KyO duca.
Ycra"HaBauBaTh B3aUMOCBSI3U MEXKY KOMIIOHEHTaMU U
pe3yabTaTOM NP YMHOXKEHUHU U JIEJICHUH, UCII0Ib30BaTh
UX I HAXOXKIEHUs HEU3BECTHBIX KOMIIOHEHTOB
JEHCTBUM ¢ YMCIOBBIMU U OYKBEHHBIMU BBIPAXKCHUSMHU.
@opMyIMpOBaTh IIEPEMECTUTEIBHOE, COUYETATEIBHOE U
pacrpenenuTeIbHOe CBOMCTBA YMHOKEHUS HaTypalbHbIX
YHUCeJl, CBOMCTBA HYJIS U €IMHHULIBI [IPU 3a4a4- 24
Camocros TenbHas padoTa ¢ nH(popMal HOHHBIMU
VMCTOYHUKA MU- 24 YMHOXXEHUH U JICJICHUH.
@opMyIMpPOBATh CBOMCTBA JIEJIEHNS HATYPAJIbHBIX
Yyucesl. 3aniChIBaTh CBOMCTBA YMHOXKEHUS U JIEJICHUS
HATypaJbHbIX YUCEN C TOMOIIbIO OYKB,
npeoOpa3oBbIBATh HA UX OCHOBE YHCIIOBbIE U OYKBEHHbBIE
BBIPAKEHHUs U UCIIOJIB30BATh UX JUIA PallMOHAIN3ALUN
IIACbMEHHBIX U YCTHBIX BBIYMCIIEHUH, IS YIIPOILIECHUS
OYKBEHHBIX BhIpaKeHHU. [ paMMaTHiecKu BEPHO YUTATh
YHCJIOBbIE U OYKBEHHBIE BBIPAXKECHHUS, COJIEPIKaLIIe
JICHCTBUSI YMHOXKEHUs, IEJICHUs U CTeneHu. Ynurars u

®opmHupOBaHUE
OTBETCTBEHHOTO U
n30UpaTENBHOTO
OTHOLIEHUS K
uH(popMauu




3aMUChIBaTh OYKBEHHBIE BHIPAKEHUSI, COCTABIIATh
OYKBEHHBIC BBIPKCHHS 110 YCIOBUSIM 33J1a4. BRIUUCIIATH
YUCJIOBOE 3HaUCHHE OYKBEHHOT'O BBIPAKCHUS TIPH
3a/IaHHBIX 3HAYeHUSAX OYKB. COCTaBJIATh YPaBHECHHS 110
YCJIOBHSAM 3a7a4. PemaTe npocreimme ypaBHEHHs Ha
OCHOBE 3aBUCHUMOCTEN MEXAY KOMIIOHEHTAMU
apu(pMEeTUUYECKUX JEHCTBUI. AHATU3UPOBATH U
OCMBICJIMBATh TEKCT 3a/1auu, rnepeopMyaupoBaTh
yCJIOBUE, U3BJIEKATh HEOOXOAUMYIO HH(POPMAIIHIO,
MO/JIEJIMPOBATh YCIOBUE C TOMOIIBIO CXEM, PUCYHKOB,
PEABHBIX MPEAMETOB; CTPOUTH JIOTUYECKYIO LIETTOUYKY
PACCYXICHUN; KPUTUUECKHU OLICHUBATH MOJTY4YCHHBIN
OTBET, OCYIIECTBIISITh CAMOKOHTPOJIb, ITPOBEPSA OTBET Ha
COOTBETCTBHE YCIOBUIO. BBITIOMHATE mepedop Bcex
BO3MOXXHBIX BApUAHTOB IS MepecuéTa 00BEKTOB WIIH
KOMOMHAIIWH, BEIACIATH KOMOMHAIIMHI, OTBCYAOIIHE
3aJlaHHBIM ycJIoBUsIM. MccrmenoBars mpoctenime

YU CIIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH YHCIIOBBIC
AKCIIEPUMEHTHI.

[Imomaon
U 00BEMBI

DopMyJIbI.
[Imomans.
dopmyia
TIOLIAU

MMpAMOYT'OJIbHUKA.

2510705070003
U3MEPEHUS
IJIOIIAIEH.
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Pacno3HaBaTh Ha yepTexax, pUCyHKaX, B OKPY>KArOIIEM
MUpE reoMeTpruIecKue GUrypsl, uMeromme Gopmy
NpsAMOYToJibHOTO Napaienenuneaa. [[puBoauts
IpUMEpPHI aHAIOTOB Ky0a, MPsIMOYTOJIbHOTO
napajuiesienumnenia B okpyxaromem Mupe. M306paxats
IPSIMOYTOJIBHBIN Mapaieenune]] OT PyKU U €
UCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB.
N306paxaTh ero Ha kietyaToil Oymare. BepHo

dopmupoBaHue
MPEICTABICHUMN
00
uHbopMaIuu
KakK
BAXKHEHUILIEM
CTPaTETUYECKO
M pecypcee




[IpssMoyTroIbHBIN
napajuiesICunes.
O6bembl. O0BEM
IPSAMOYTOJIBHOTO
napauieIenuneaa.

MCIIOJIb30BaTh B PEUU TEPMUHBL: (popMyIIa, III0IA/b,
00BEM, paBHBIE (DPUTYPBI, IPSIMOYTOJIbHBIH
napajuiesenunen, Kyo, rpaHu, péopa 1 BEpLIMHbI
IIPSIMOYTOJIBHOTO Napajuienenuneaa. Moaenuposathb
HECJIOKHBIE 3aBUCUMOCTH C TIOMOIIBIO (POPMYIT;
BBITIOJHATH BBIYUCIIEHUS TI0 (hopmynam. ['paMmaTudecku
BEPHO YWTATh UCIOJIb3yeMble (pOpMyJibl. Berancnsateh
IJIOIIAIA KBAJIPATOB, IPSMOYTOJILHUKOB U
TPEYTOJIbHUKOB (B MPOCTEHIINX CIy4asix), UCTIOIb3Ys
(bopMyIIbI IJIOMIAM KBapaTa U NPSIMOYTOJIbHUKA.
BrIpakaTb OJHU €IMHALIBI U3MEPEHUS TUTONIAAN YEPE3
npyrue. Berancnsate 00bEMbI KyOa U IPSIMOYTOJIEHOTO
napajuieJienuine1a, UCoiab3ys GopMyiibl 00bEMa Kyda U
IPSMOYTOJIBHOTO Napajuienenuneaa. BeipaxaTts o1HU
eIMHULBI U3MepeHust 00bEMa uepes Ipyrue.
MonenrpoBaTh U3yyaeMble TEOMETPUUECKUE OOBEKTHI,
UCIOJIB3YS Oymary, MIacTUINH, IPOBOJIOKY U Jp.
BoinonHsTh nepedop Bcex BOZMOKHBIX BAPUAHTOB IS
nepecuéra 00bEKTOB UM KOMOWHAIUM, BBIJEIATh
KOMOMHAIIMK, OTBEYAIOIINE 3aJaHHBIM YCIOBUSIM.
Boruucnats gpakropuainsl. Mcnonb30BaTh 3HaHUS O
3aBUCHMOCTSIX MEXIY BEJIMUMHAMU CKOPOCTh, BpEMSI,
MyTh MPU PEIICHUH TEKCTOBBIX 3a]1a4. AHAIM3UPOBATD U
OCMBICTTUBATh TEKCT 3a7a4d, epeopMyIUpOBAThH
yCIIOBUE, U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIUIO,
MOJEIUPOBATh YCIOBUE C IOMOILBIO CXEM, PUCYHKOB,
peaNbHBIX IPEIMETOB; CTPOUTH JIOTUYECKYIO LIEMOYKY
pPacCyKJICHUI; KPUTUUECKH OLICHUBATH MOJYYEHHbBIN

Pa3BUTHUA INIHOCTHU




OTBCT, OCYIICCTBJEATE CAMOKOHTPOJIb, IIPOBCPSA OTBCT HaA
COOTBCTCTBHC YCJIOBHIO. BreimoaHsATh IMPUKUIKY U
OLOCHKY B XOIC BBIYKCJICHUH.

OOBIKHOB
CHHBIE
npodu

OKpy»XHOCTb U
Kpyr. Jdomm.
OOBIKHOBCHHEIC
npobu. CpaBHeHUE
TpOOeii.
[IpaBunbHbIE U
HeTpaBUJIbHBIC
npobu. CioxeHue
Y BBIYUTAHUE
npooeii ¢
OJIMHAKOBBIMH
3HAMEHATEIISIMHU.
Jlenenue u apoou.
CMmeriaHHbIE
yucia. CnoxeHue
Y BEIYUTAHHE
CMEIIIaHHBIX
JHUCE.
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Pacnio3HaBaTh Ha yepTekax, pUCyHKAX, B OKPYKAIOIIEM
MUpPE reoMeTpuueckue GUrypsl, UMeronme Gopmy
OKPY>KHOCTH, Kpyra. [[puBoIUTh MpUMeEpHl aHAJIOTOB
OKPYXHOCTH, KpYT' B OKpykatoieM Mupe. 1M300paxats
OKPYHOCTb C HCIOJIb30BAHUEM LIUPKYJIs, I1abJI0HAa.
MopenupoBaTh U3y4yaeMble T€OMETPUIECKUE OOBEKTHI,
UCIOJIB3Ys Oymary, poBoOJIOKY U Ap. BepHo
HCIIOJIb30BaTh B PEYU TEPMUHBIL: OKPYKHOCTb, KPYT, UX
paguyc ¥ AuaMeTp, Ayra OKpy>KHOCTH. MoienupoBaTh B
rpaduyueckoit, mpea- MeTHOM (hopMe MOHATUS U
CBOICTBA, CBA3aHHBIC C TOHITHEM JOJIU, OOLIKHOBECHHOM
npobu. BepHo UCTIOIK30BaTh B peYM TEPMUHBI: JOJIS,
OOBIKHOBEHHAsI IpO0b, YMCIUTENIb U 3HAMEHATENb APOoOH,
npaBuiIbHAs U HENPAaBWIIbHAS APOOH, CMEIIAHHOE YHCIIO.
['paMMaTHyYeCKH BEPHO YUTATh 3aIIUCU APOOEH U
BbIpaskeHHit, CoJiepKaiiux 0OObIKHOBEHHBIE APOOH.
BBINOMHATH CJI0)KEHNUE U BRIUUTAHUE OOBIKHOBEHHBIX
Ipo0el ¢ OJMHAKOBBIMU 3HAMEHATEISIMH,
peoOpa30BbIBATh HEMPABUJILHYIO IPOOhL B CMEIIAHHOE
YHCJIO U CMEINIAaHHOE YUCJIO B HETIPABUIBHYIO APOOb.
Hcnonb30BaTh CBOMCTBO JIEJICHHS] CyMMBI Ha YUCIIO IS
palMoOHAIM3allUM BBIYUCIICHUH. Perats TeKCTOBbIE
3a/1a9M apu(PMETHISCKUMH CIIoco0aMu. AHAIU3UPOBATh
¥ OCMBICITUBATH TEKCT 3a/1a4u, IepehopMyITMpOBaThH

pa3BUTHE
CITOCOOHOCTEH,
YIOBIICTBOPEHUS
[I03HABATEIbHbIX
HHTEPECOB,
caMopeaTu3aInu
oOyyJarommxcsi, B
TOM YHCJIC JIMII,
MIPOSIBUBIIUX
BBIJAIONTUCCS
CITOCOOHOCTH,
3HAKOMCTBO
00y4aroIIMXCs C
METOIaMH HAYIHOTO
MO3HAHUS




yCIJIOBHE, U3BJIEKATh HEOOXOANMYIO HH(GOPMAIIHIO,
MOJICJIUPOBATH YCIOBUE C TTIOMOIIBIO CXEM, PUCYHKOB,
peabHBIX IPEIMETOB; CTPOUTH JIOTHUECKYIO LIETIOUYKY
pacCcyXJIeHUI; KpUTUYECKH OLIEHUBATh MOJTYy4YEHHbIN
OTBET, OCYILECTBIISITh CAMOKOHTPOJIb, TPOBEPSISt OTBET HA
COOTBETCTBHE YCIOBUIO. BBIMIOTHAT MPUKUIKY U
OIICHKY B XOJI€ BBIYMCICHUIN

Jlecsatuun
b€ JIpOOHU.
CnoxxeHu
eu
BBIYUTAHU
e
JEeCATHIH
BIX
npobei

JlecaTuunas
3aMuch IPOOHBIX
grcen. CpaBHCHHE
JECSITHIHBIX
npooeii. ClnoxxeHue
Y BBIYUTAHHC
JCCSITHYHBIX
po0eii .
[IpubnnxeHHbIE
3HAYCHUS YNCETI.
Oxkpyrienue
JHUCE.
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3anuchiBaTh U YATATh AECATUYHBIE IPOOH.
[IpencraBisaTh OOBIKHOBEHHBIE APOOU B BUJIC
JECATUYHBIX U JICCSITUYHbBIC B BUJIE OOBIKHOBEHHBIX.
Haxonutb necsiTuaHbie MPUOIMKEHN 0OBIKHOBEHHBIX
npobeit. CpaBHUBATH U YIOPSIOYUBATH ACCATUYHBIC
JpoOu. BEITIONHATE CII0KEHNE, BHIYUTAHUE U
OKPYTJICHHE JIECATUYHBIX Ipo0eii. BBIMOMHATD MPUKUIIKY
Y OLICHKY B X0Ji€ BbluncieHui. Mcnonp30BaTh
AKBUBAJICHTHBIC MPEICTABICHUS JPOOHBIX YUCEN MPU UX
CpaBHEHMH, MPU BhIUUCICHUSIX. BepHO UCIIOIB30BATH B
peYu TEPMUHBL: JECATUYUHAS APOOh, pa3psbl
JECATUYHOU TpOoOU, Pas3sIOKEHUE NECATUIHOU TPpoOU 1Mo
paspsiiam, NpuOIMKEHHOE 3HAUEHUE YUCIIa C
HEJ0CTATKOM (C U30BITKOM), OKPYTJIEHUE YKCIIa JI0
3aIaHHOTO pa3psaa. [ paMmmaTHyecKu BEpHO YUTATh
3aMKCH BBIPAXKEHUH, COJEPIKAIINX JTECITHUHbBIE APOOH.
Pemate TekcTOBBIE 3371a4M apU(DMETHUESCKIMU
croco0amMu. AHATU3UPOBATh U OCMBICIIMBATh TEKCT
3ay1auu, nepeopMyIupoBaTh yCIOBUE, U3BIICKATh
HE00X0IMMYI0 HH(POPMAIIHIO, MOJIETTUPOBATH YCIIOBHE C

BKJTFOUCHHE
oOyyarommxcs B
MPOIIECChI
npeodpa3oBaHus
COLIMAIBHOM Cpelbl,
dbopmupoBaHUs y
HUX JTUJICPCKUAX
Ka4eCTB, OIbITA
COLUAIBHOMN
NeSATETLHOCTH,
peanu3anuu
COTMATBHBIX
MIPOCKTOB H
porpaMm




MOMOIIIBIO CXEM, PUCYHKOB, pEajbHBIX ITPEIMETOB;
CTPOUTH JOTHYECKYIO LEMOYKY PACCYKICHUM;
KPUTHUYECKU OIIEHUBATD MOJTYYEHHBIN OTBET,
OCYUIIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCJIOBHIO.

YMHOX)EH
ue u
JIeJICHUC
JEeCSATHIH
BIX
npobeit

YMHOXEHHE
JEeCSITUYHBIX
npo0eit Ha
HaTypajibHOE
yucno. Jlenenue
JECSITUYHBIX YUCel
Ha HaTypaJIbHOE
YHUCJIO.
YMHO)EHUE
JECSITUYHBIX
npooeii. [lenenue
Ha JIECATUYHYIO
npoOb. CpennHee
apu(pMeTH4YeCcKoe.

24

BpInonHATE YMHOXKEHHE U AETICHUE
HATYpaJIbHBIX YHCE, ICJICHUE C OCTATKOM, BBIYUCIISATH
3HA4YECHUS CTENECHEN. BepHO UCIIONB30BATH B peUH
TEPMUHBI: IPOU3BEICHUE, MHOKUTENb, YACTHOE,
JEIIUMOE, IEJIUTENb, CTEIIEHb, OCHOBAHUE U MIOKA3aTEllb
CTETICHU, KBaJIpaT U KyO yucia. Y CcTaHaBIUBATh
B3aMMOCBSI3U MEXy KOMIIOHEHTAMU U PE3YyJIbTATOM IIPH
YMHOKEHUHU U JICJICHUU, UCTI0JIb30BaTh UX JJIS
HAXOXJICHUSI HEU3BECTHBIX KOMIIOHEHTOB JEHUCTBUM C
YHUCJIOBBIMU U OYKBEHHBIMH BBIPAKEHUSMU.
DopMyIMPOBaTh NEPEMECTUTEIBHOE, COUETATEIBLHOE U
pacnpeeuTENbHOE CBOMCTBA YMHOKEHUS HATYPAIbHBIX
YU CeJl, CBOMCTBA HYJISI M €IMHULIBI TPU YMHOKEHUU U
neneHnu. opMynupoBaTh CBOMCTBA JICJICHUS
HATYpaJIbHBIX YHUCEJ. 3aMUChIBAaTh CBOMCTBA YMHOXCHHUS
U JIeJICHUS HaTYPaIbHbIX YHUCEII C TOMOIILI0 OYKB,
peoOpa3oBbIBATh HA KX OCHOBE YHCJIOBBIE U OYKBEHHBIC
BBIPAKEHUS U UCITOJIB30BaTh UX ISl pAMOHAIIU3ALNU
MMAUCbMEHHBIX U YCTHBIX BBIYMCIICHHUH, JJIs1 TEIbHAS
pabota ¢ nH(pOpMaI] HOHHBIMU UCTOYHUKA MU- 24
yIOpOIeHUs: OYKBEHHBIX BhIpaKeHHH. [ paMmaTidecku
BEPHO YMTATh YUCJIOBHIE U OYKBEHHBIC BHIPAKECHUS,

HCITOJIb30BaHHE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
COJICpKaHUS
y4eOHOTro MpeaMeTa
gepe3 00CyKJICHUE
HEOOXOIMMOCTH
pa3yMHOI0
NOCTHKEHUN HAYKHU
YU TEXHOJIOTUM IJIs1
TAJILHEUIIIETO
pa3BUTHUS
YeJIOBEYSCKOT0O
oOr1recTBa




CoJIeprKalllie NEUCTBUS YMHOXKEHUS, IEJICHUS U
creneHu. YuTaTh U 3anuchiBaTh OYKBEHHBIE BBIPAKEHUS,
COCTaBJISITh OYKBEHHBIE BHIPAXKECHHUSI 110 YCIIOBUSM 3a/ad.
BoruucnisaTs uncnoBoe 3HaueHHEe OyKBEHHOTO
BBIPAXKEHUS MPU 3aJaHHBIX 3HAaYeHUAX OyKB. COCTaBIAThH
YpPaBHEHHUS IO YCIOBUAM 33/1a4. Pemars npocrenime
YPaBHEHHS HA OCHOBE 3aBUCUMOCTEN MEKY
KOMITOHEHTaMU apu(pMETUYECKUX JACHCTBUM.
AHanM3upoBaTh U OCMBICIIUBATH TEKCT 3aJ1a4H,
nepeopMynupoBaTh YCIOBHUE, U3BJICKATh HEOOXOIUMYIO
nH(pOpMaInio, MOJIETUPOBATH YCIOBUE C TTOMOIIIBIO
CXEM, PUCYHKOB, PEAJIbHBIX IPEAMETOB; CTPOUTH
JIOTUYECKYIO LIENIOYKY PACCYKICHUN; KPUTUUECKU
OLICHUBATH IOJIYYECHHBIN OTBET, OCYLIECTBIATh
CaMOKOHTPOJIb, ITPOBEPsIsi OTBET HA COOTBETCTBUE
yCJIOBUIO. BBIMOMHATE 1iepebop BceX BO3MOXKHBIX
BApUAHTOB JIIA Iepecuéra 00BEKTOB MM KOMOMHAIIUM,
BBIJICISITh KOMOMHAIIMU, OTBEUYAIOIIUE 3a/IaHHBIM
ycnoBusM. MccinenoBars mpoOCTEUIIINE YUCTIOBBIE
3aKOHOMEPHOCTH, MMPOBOJINTH YUCIIOBBIEC IKCIIEPUMEHTHI

HNuctpyme
HTBI JJIS
BBIYMCIICH
150587
U3MEpPEHU

(V)

u

MHUKpPOKaIbKyJIATO
p. IIpouieHTHI.
Yron. [psamoit n
Pa3BEPHYTHIN
yroii. YeprexHblii
TPEYTOJIbHUK.
W3mepenue yrios.
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OOBSICHATH, UTO Takoe NpoueHT. [IpencrapnsaTe
MPOLICHTHI B APOOSX U JPOOHU B MPOLICHTAX.
OcymectBisaTh nmouck napopmanuu (8 CMU),
coJieprKallleil TaHHbIE, BBIPAXKEHHBIE B ITPOLIEHTAX,
WHTEPHPETUPOBATh UX. PemaTe 3a/1a4yn Ha MPOLEHTHI U
Jpo6u (B TOM YHCIIE 33JJa4l U3 PEAIbHOM MPaKTUKH,
UCIOJIB3YS IPU HEOOXOJMMOCTH KaJIBKYJIATOD).

®opMHUpOBaHUE
COITMATLHBIX
LEHHOCTEU
oOy4Jaromnuxcs,
BKJIIOUEHHE
oOy4JaroIuxcs B
IIPOLIECCHI




Tpancrnioptup.
Kpyrossie
IarpamMmMel.

[IpoBOAUTE HECIIOKHBIE UCCIEA0BAHUS, CBSI3AHHBIE CO
CBOMCTBaMHU JPOOHBIX YUCEJ, ONUPASICh HA YHUCITIOBBIC
HKCIIEPUMEHTHI (B TOM YHCJIE C UCIIOJIb30BAHUEM
KaJIbKYJISITOPa, KOMITbIOTEPA). BBIMONHATE NPUKUAKY U
OLICHKY B XO0JI€ BbIUMCIICHUH. Pacnio3HaBaTh Ha
YepTekKax, PUCYHKAX, B OKPYKAIOIIEM MUPE Pa3HbIC
BUBI YIII0B. [[pUBOANTE MpUMEPHI aHAJIOTOB ATUX
Tr€OMETPUYECKUX (DUTYP B OKPYIKAIOIIEM MUPE.
N3o0paxkath yriibl OT pyKH U C UCIIOJIb30BAHUEM
4epTEKHBIX UHCTPYMEHTOB. M300paXkaTh yriisl Ha
KJieTuatoi Oymare. MoJienupoBaTh pa3iMuHbIC BUIbI
yIJI0B. BEpHO UCIIOIB30BaTh B PEYU TEPMUHBL: YTOJI,
CTOPOHBI yTJia, BEPIIIUHA yTiia, OUCCEKTpHCca YIIIa;
IIPSIMOM yTOJI, OCTPBIN, TYIIOH, Pa3BEPHYTHIN YIJIbI,
YEpTEKHBIN TPEYTOJIBHUK, TPAHCTIOPTUP. 3MepAaTs ¢
ITOMOILIBIO MHCTPYMEHTOB U CPABHUBAThH BEJIMYNHBI
yrii0B. CTPOUTH YIJIbl 3aJaHHON BEJIMYMHBI C TTOMOIIBIO
TPaHCIIOPTHUPA.

npeoOpa3oBaHUs

COITMAJILHOM Cpebl

Omnucaren
bHast
CTAaTUCTHUK
a,
BEPOSTHO
CTbh,
KOMOHHAT
OpHKa

HanbGonwmee n
HanMEHBIIICE
3HaueHue. Py
YHCel.
IIpencrasienue
JIAHHBIX B BHJC
Ta0JINII
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.. I3Bnekath uHpopMaiuio u3 TabJImI] U 1Uarpamm,
BBITIOJTHATH BBIYUCIICHUS TI0 TAOJTMYHBIM JTaHHBIM,
CpPaBHUBATH BEIMYMHBI, HAXOIUTh HAUOOJIBIITUE U
HAaWMEHBIIIE 3HAYCHUS U Jp. BIMOTHATE cOOp
nH(OpPMAITUU B HECTIOKHBIX CIydasx, OPraHU30BbIBATh
uH(OpMAIUIO B BUJIC TaOIHI] M TUarpamMm, B TOM YHUCIIE
C TIOMOIIILI0 KOMITBIOTEPHBIX TIporpamm. [IpuBouTH
MPUMEPHI HECTIOKHBIX KIIacCUPHUKAIIUN U3 Pa3TUIHBIX
oOnacrei

dopmupoBaHue
MPEICTABICHUMN
00
uH(popManuu
KakK
BAXKHEHUILIEM
CTpaTEru4ecko
M pecypcee
pa3BUTHSA
JUYHOCTHU




[ToBTOpEH
ue

12

HCIIOJIb30BaHHE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
COJIepKaHMS
y49e0HOTO TIpeaAMeTa
gyepe3 00CyKIeHUe
HEOO0XOMMOCTH
pa3zyMHOTO
JNOCTUKEHNUW HAYKH
W TEXHOJIOTUH IS
TAJILHEUIIIETO
pa3BUTHS
YeJIOBEYCCKOT 0
oO1ecTBa

6 Kiacce

HasBanue
TEMBI

KJ1accC

OcHOBHOE
COJIEp>KaHUE TEMBI

Konnu
€CTBO
4acoB

XapaKTepuCTUKAa OCHOBHBIX BUJIOB JCATENBHOCTU
YYEHHKA

BocrnurareapHbIi
KOMIIOHEHT

6 Henumoc
Th YHCEI

JNEJIUTEJIN U
KPATHBIE
MPU3HAKH
neauMocTd Ha 10,
5,2,Ha9 n
3,IpOCThIE U
COCTaBHBIC YHCIIA,
pa3JIoKEHUE Ha
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DopMyIMPOBATH ONMPEACICHUS ACIUTENS U KPaTHOTO,
MPOCTOI'0 M COCTABHOTO YHCJIa, CBOMCTBA U MPU3HAKU
JenmuMocTH. Jloka3biBaTh U ONPOBEPTaTh C MTOMOIIBIO
KOHTPIIPUMEPOB YTBEPKICHHUS O IETUMOCTH YUCET.
KnaccudummpoBats HaTypaibHbIe Ynciia (YETHBIC U
HEUYETHBIE, IO OCTAaTKaM OT JIeJICHHUS Ha 3 U T. I1.).
HccnenoBath mpoCTEUIIIAE YMCIOBBIE 3aKOHOMEPHOCTH,
MIPOBOAUTH YMCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C

CoBepieHCTBOBa
HUE
0011ey4eOHbIX U
OOIIEKYITBTYPHBIX
HABBIKOB PabOTHI
¢ uadopmarmeit B
nporecce
CUCTEMAaTHU3AINH




ITPOCTHIC U
COCTAaBHBIC

UCIIOJIb30BAaHUEM KAJIbKYJISITOpa, KOMITbIoTepa). BepHo
UCITI0JIb30BATh B PEUM TEPMUHBI: I€IUTEIh, KPATHOE,

1 00001IeHNA
AMEIOIINXCS U

MHOXUTEIH, HOJ, HanOOJIbIINK OOLIUH IeNUTENh, HAaUMEHbIIIee o0IIee MOJTYYEHHUS
HOK, B3aHMHO KpaTHOE, MMPOCTOE YUCJIO, HOBBIX 3HaHHI,
MIPOCTHIE YHCIIA, COCTaBHO€ YHMCJI0, YETHOE YUCIO, HEYETHOE YUCIIO, YMEHUH U
HaVMEHbIIIEEe B3aMMHO MPOCTBIEC YUCIIA, YUCIIA -OJIM3HELBI, croco6oB
oO11ee KpaTHOE. pa3NoKEeHNE Yucia Ha MPOCTbIe MHOXKUTENU. PemaTh JEeSATEIbHOCTH B
TEKCTOBBIE 33J1a4l apUPMETUIECKUMHU CITOCOOAMHU. obnactu
BrlnonHsTh nepedop Bcex BOZMOKHBIX BAPUAHTOB IS MaTEeMaTUKU
nepecuéra 00bEKTOB UM KOMOWHAIUM, BBIJEISATh
KOMOMHAIIMY, OTBEYAIOIINE 3aJaHHBIM YCIOBHSIM.
Boruucisats gakropuansl. Haxoauts o0beAMHEHNE U
nepecevyeHre KOHKPETHBIX MHOKECTB. [IpuBOauTH
MPUMEPBHI HECIOKHBIX KJIaCCU(PUKALIUN U3 PA3IUYHBIX
oOnacTteit xxu3nu. MmoctpupoBaTh TEOPETUKO -
MHO>KECTBEHHBIE U JIOTUYECKHE MTOHATHUS C TOMOILBIO
nuarpamm Diepa — Benna
Cnoxenn | OcHOBHOE 22 DopMyIHpPOBATh MTpaBUIa CIOKEHUS U I€TIECHUS dopMupoBaHUE
eun CBOMCTBO 1po0H, OOBIKHOBEHHBIX JIpo0Oeii. BBIMONHATE ClIOXKEHUS U CTPEMJIIEHUS K
BBIYUTAH | COKpAICHUE JiefeHus1 OOBIKHOBEHHBIX IpOOel U CMEIIaHHBIX YHCE. | TPOJOJKEHUIO
ue npobei, ['paMMaTHyYeCKH BEPHO YUTATh 3aITUCU CYMMBbI U o0pa3oBaHU U
npo0eii ¢ | MpuBeICHUE Pa3HOCTH OOBIKHOBEHHBIX JIpoOeii. PemaTh TeKCTOBBIC CO3UAATEIbHOU
pasHBIMHU | Ipobeil K 001IeMy 3ajaun apudmernueckumu crnocodamu. [IpoBoauTh NEATEIBHOCTH C
3HAMEHAT | 3HAaMEHAaTeNo, HECJIOKHBIE UCCIIEOBAHUS, CBA3aHHBIE CO CBOMCTBAMH | IPUMEHEHUEM
eIsAMU CpaBHEHUE, JTPOOHBIX YUCEI, ONMUPASICh HA YUCTIOBBIC dKcTiepuMeHThl | cpenctB UKT

CJIOKCHHUC U

BBIYHTaHHE IPOOCH

C pa3HbIMU

(B TOM YHCJIE C MCTIOJIB30BAHUEM KAJIBKYIIATOPA,
KOMITbIOTEpA)




3HaMCHATCIISIMU,
CJIOKCHHUC 1

BBIYUTAHUE
CMEIIIaHHBIX YHCE
YMHOXEH | YMHOKEHUE 31 ['pamMmaTyecKu BEPHO YMTATh 3alIMCH IpOoU3BeneHUN U | PopmupoBaHue
ue u apobeit, YaCTHBIX OOBIKHOBEHHBIX JIpo0Oeil. PemaTh TeKCTOBbIE OTBETCTBEHHOT'O U
NEJIECHUE | HaXOXKICHUE 3a/1auu apupmeTnyeckumu crnocodamu. [IpoBoauts n30UpaTENBHOTO
OOBIKHOB | ApOOM OT YMCIIA, HECJIOKHBIE HCCIIEIOBAHNUs, CBSI3aHHBIE CO CBOMCTBAMM | OTHOLIEHUS K
€HHBIX MIPUMEHEHUE JIPOOHBIX YUCEI, ONUPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI | HH(OpMAIUU
npo0eit pacrpeenuTeaIbHO (B TOM 4YHCJIE€ C UCTIOJIb30BAHUEM KAJIbKYJISITOPA,
r'o CBOWCTBa KoMmnbloTepa). MccienoBaTs U onKMChIBaTh CBOMCTBA
YMHOKEHHS, MpaMu, IPU3M, UCIIOIb3Ys IKCIIEPUMEHT,
B3aUMHO OOpaTHBIE Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNUE.
4uCIIa, JEJICHUE, Hcronb30BaTh KOMIIBIOTEPHOE MOJACIINPOBAHUE U
HaXOXKIECHUE YnCia HKCIIEPUMEHT JJI U3Y4YEHUSI CBOMCTB 3TUX OOBEKTOB.
1o ero apoowu, MonenupoBaTh NUpaMUAbl, IPU3MBI, UCTIONB3Ys Oymary,
IpOoOHBIE IJIACTHIIMH, TPOBOJIOKY U Jp. M3roTaBnuBarh
BBIPAKECHHUS. MIPOCTPAHCTBEHHBIE (PUTYPBI U3 PA3BEPTOK;
pacno3HaBaTh pa3BEPTKU MUPAMHUIBI, TPU3MBI (B
YaCTHOCTH, Ky0a, MPSAMOYTOJIbHOTO NapaJijIesIeuIe 1a).
Pacno3naBaTh Ha yepTexax, pUCyHKaX, B OKPY>KArOIIEM
MUpE TUpaMUIbI, Tpu3Mbl. [IpuBOAUTE NpUMeEpHI
aHAJIOrOB 3TUX T€OMETPUYECKUX (PUTYDP B OKPYXKAIOIIEM
MUpE.
OtHouieH | OTHOLIEHUS, 18 BepHo ucnosp30BaTh B pe4r TEPMUHBL: OTHOILLIEHUE dopmupoBaHue
us u IIPONOPLMH, YKCEJI, OTHOLIEHUE BEJINYHH, B3AUMHO PAaTHBIE IIPEICTABICHUN
MPOIOPLL | IpsAMas U OTHOUIEHHSI, TPONOPIIMSI, OCHOBHOE CBOWCTBO BEPHOMN 00




uu oOpaTHas MIPOTIOPLIMH, MPSAMO MPONOPLIUOHAIBHBIE BETUYUHBI, uHdopMauu
IPONOPLUHUOHAIIbHBI 0o0paTHO MPOMOPIMOHAIbHBIE BETUYHHBI, MacIITa0, KakK
€ 3aBUCUMOCTH JUTMHA OKPY>KHOCTH, TUIOIIAAL Kpyra, 1map u chepa, ux BAKHEUIIEM
,Maciirao, LEHTp, paanyc u nuaMmeTp. Mcnosib30BaTh MOHATHS CTpaTErun4ecko
JUTMHA ATenbHa s paboTa ¢ HHGOPM allMOHH BIMH UCTOYHH KaMU | M pecypce
OKPYHOCTH U -24 OTHOILIECHUS U NPONOPLHH ITPU PELICHUU 3a]a4. Pa3BUTHUS JTUYHOCTH
IJIOIIAIb KPyTa, [IpuBOANTH MPUMEPHI UCIIOIB30BAHUS OTHOILLICHUH B
map. npaktuke. Mcnonb30BaTh MOHATHE MaclITad mpu
PEIICHUY MPAKTUYECKUX 3a7a4. BeIUUCHATE IIUHY
OKPYKHOCTH U TUIOIIAAb KPYra, UCMOJIb3Ys 3HAHUS O
NpUOIMKEHHBIX 3HAUEHUAX yucen. PemaTe 3a1aun Ha
MPOLICHTHI U IPOOU COCTaBIEHUEM MIPOIIOPIIUH (B TOM
YUCIIe 3aa41 U3 PEaIbHOU NPAKTUKU, UCITOIB3YsI IIPU
HEO0OXOMMOCTHU KaJIbKYJISITOP)
[Tomoxur | KoopanHate! Ha 13 BepHo ucnonp30BaTh B peUnd TEPMUHBL: KOOPAMHATHAS pa3BUTHE
€JIbHBIE U | TIPSMOI, npsiMasi, KOOpJIMHATA TOYKHU Ha MPSIMOH, TTOJIOKUTEIBHOE | CIIOCOOHOCTEH,
OTPULATE | IPOTHUBOIMOJIOKHBI YUCII0, OTPULATEIIBHOE YUCII0, TPOTUBOIIOIOKHbIE YAOBJIETBOPEHUSA
JIbHBIE € yucia, MO1yib Yyucla, HeJIoe Ynuciio, MOyab yucia. [IpuBoauTh MO3HABATEIbHBIX
qyucia YHUCJIa, CPABHECHUE MIPUMEPHI UCITOIB30BAHUS B OKPYKAIOIIEM MUPE WHTEPECOB,
YHUCeIl, U3MEPEHUE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIT caMopeanu3anuu

BCJIMYHH.

(TemmiepaTypa, BRIMTPHII -IIPOUTPHIII, BBIIIE HUKE
YpOBHsI MOps U T.11.). MI300paxkate Toukamu
KOOPJIUHATHOM MPSAMOM MOJOKUTEIbHBIE U
OTPULATEIIbHBIE PAIMOHAIBHBIE YUCIIA.
XapakTepu3oBaTh MHOXKECTBO LIEJIBIX YHUCEIL.
CpaBHUBATH MOJIOKUTEIBHBIE U OTPUIIATEIBHBIE YHCIIA.
I'paMMaTHYECKM BEPHO YMTATH 3AIMCH BBIPAKCHUU,

oOyyJarommxcsi, B
TOM YHCJIC JIHII,
MIPOSIBUBIIINX
BBIJTAFOIIINECS
CITOCOOHOCTH,
3HaKOMCTBO
00yJaroInmxcsi ¢




COACPKAIIUX IMOJIOKUTCIIbHBIC 1 OTPHUIATCIIBHBIC YN CJId

MCTOAAMHUHAYYHOI'O
ITIO3HAaHHU

Cnoxenn | Crnoxxenue uucen ¢ | 12 @opMyIUpPOBATH NMPABUIIA CIIOKEHUS U BBIUUTAHUS BKJIFOUEHUE
eu MMOMOILBIO MOJIOKUTEIIBHBIX U OTPULIATENIBHBIX YKCeN. BBIMOMHATE | 00yUarommxcs B
BBIUUTAH | KOOPJAUHATHOMU CJI0’KEHUE W BBIYUTAHUE TTOJ0KUTEIBHBIX U MPOLIECCHI
ne MPAMOM, CI0KEHUE OTPHULIATENBHBIX YKCeN. [ paMMaTHYECKH BEPHO YUTATh | TpeoOpa3oBaHus
MOJIOKUT | YUCEII C Pa3HBIMU 3allUCH CYMM U Pa3HOCTEM, COAEPKAIIUX COLMAIBHOM CpEIbI,
€JbHBIX U | 3HAKaMHU, MOJIOKUTEIIBHBIE M OTPUIATENIbHBIE YKCa. YUTaTh U dhopmupoBaHus y
OTpPULATE | BHIYUTAHUE. 3aMUChIBaTh OYKBEHHBIE BHIPAKEHUS, COCTABIIATh HUX JIJIEPCKUX
JIBHBIX OYKBEHHBIC BBIPA)KEHHUS 10 YCIOBUSM 3aj/1ay. BBIUYUCIATH | KaueCTB, OIMbITA
qyucell YHICJIOBOE 3HaUEHNE OYKBEHHOTO BBIPAKEHUS MPU COLUAIBHOMN
3aJlaHHbIX 3HaYeHHIX OyKB. COCTaBIATh YPABHEHUS M0 | JICSITEIBHOCTH,
yCIOBUAM 3a1a4. PemaTe npocreiime ypaBHeHUs Ha peann3anuu
OCHOBE 3aBUCHUMOCTEN MEXAY KOMIIOHEHTaAMH COLMAJIBHBIX
apumeTndeckux aenctsuil. Haxoauts nauHy oTpe3ka | MPOEKTOB U
Ha KOOPJIMHATHOW MPSIMOU, 3Hast KOOPJAUHATHI KOHIIOB [porpamMmm
3TOro OTpe3ka. Pacno3HaBath Ha YepTEkKaxX, PUCYHKAX, B
OKPYKaIOIIEM MUPE MTPU3MBI, TWJIAHAPHI, TUPAMU/IBI,
KOHYCHI. PeliaTh TeKCTOBbIE 3a/1auu apu(PMETHYECKUMU
cnocobamu
YMHOXEH | Y MHOXKEHUE, 13 dopMynMpOBaTh MPABUJIA YMHOKEHHUS U JEJICHUS HCMOJIb30BaHUE
ue u JICJICHUE, MOJIOKUTEIIBHBIX U OTPULIATEIIbHBIX Yncell. Brr - BOCHIUTATEIIbHBIX
JEJICHUE | pallMOHAJIbHbIC MOJIHATh YMHOXKEHUE U JEJICHUE TIOJIOKUTEIBHBIX U BO3MOKHOCTEN
MIOJIOKUT | YMCJIa, CBOMCTBA OTPULATEIIbHBIX YUCEN. BBIUUCIISITH YMCIIOBOE 3HAUCHUE | COAEPKAHUS
€JIbHBIX U | JEUCTBUU C JIpOOHOTO BhIpaKeHUs. [ paMMaTuecKku BEPHO YUTATh y4eOHOTO TIpeaAMeTa
OTpPULATE | PALUOHAIBHBIMU 3allMCHU IPOU3BEACHUMN U YACTHBIX, COJEPKAIINX gyepe3 o0CyKIeHue
JBHBIX YU CIIAMH. MTOJIOKUTEIIbHBIE U OTPULATEIIBHBIE YUCIIA. HEO0OXOIMMOCTH
yucell XapakTepu30BaTh MHOKECTBO PAIIMOHAJIBHBIX YHCEIL. pa3ymMHOIO




YuTaTh 1 3anUCHIBAThH 6YKBCHHBIC BBIPAKCHUA,
COCTaBJIATh 6YKBCHHI>IC BBIPAKCHUA 110 YCJIOBUAM 3a1ay.

,ZIOCTH)KGHPI?I HaYyKH
1 TEXHOJIOTUM JJIs1

BoruucisaTs uncnoBoe 3HaueHHEe OyKBEHHOTO JNATbHEUIIIETO
BBIPQKEHMUSI TIPU 3a/IaHHBIX 3HAYCHUSIX OYKB. pa3BUTHS
dopMyIHpOBaTh U 3aMKUCHIBATH C IOMOIIBIO OYKB YeJI0BEYECKOIO
CBOMCTBA JICMCTBUN C pallMOHAJIBHBIMH YHCIIAMM, oO1ecTBa
MPUMEHSITh UX JJIS MPeoOpa30BaHUS YUCIOBBIX
BbIpakeHNH. COCTaBIATh YPABHEHHS IO YCIOBUSIM
3aay. Pemars npocTeiilirie ypaBHEHUsI HA OCHOBE
3aBUCUMOCTEHN MEXIy KOMIIOHEHTaMH apu(hMETHIECKUX
nercTBui. PemaTth TEKCTOBBIC 3a/1a4U
apupmMeTndecKkuMu criocodbamu. Perate porudyeckue
3aJlayu C MOMOIIBIO rpadoB
Pemienne | Packpeitue 15 BepHo ucnonb30BaTh B peun TEPMHUHBL: KOIDPUITUEHT, ®opmHupoBaHUE
ypaBHEHH | CKOOOK, PacKpbBITHE CKOOOK, TI0JIOOHBIC ClTaraeMbie, MPUBEACHNUE | COIMAIBHBIX
17} kodhuIreHT, MOJOOHBIX ClIaraeMbIX, KOPEHb YPaBHEHUS, IMHEHHOE LIEHHOCTEN
MoJ00HBIE ypaBHEHUE. ['paMMaTHYECKHU BEPHO YUTAThH 3aTUCH oOyyJaroniuxcs,
claraeMele, ypaBHEHUI. PackpbIlBaTh CKOOKH, YIIPOIIaTh BEIPAXKEHUS, | BKIIIOUCHUE
pelieHue BBIYUCIIATH KO3PPULMEHT BhIpakeHus. Pematpb oOy4Jaroniuxcs B
ypaBHECHUH. YpaBHEHUS! YMHOKEHUEM UJTU JIEJIEHUEM 00€UX €ro MPOLIECCHI
4yacTeil Ha OJJHO U TO K€ HE PaBHOE HYJIIO YUCIO MyTEM | IpeoOpa3oBaHus
NepeHoca CaaraéMoro U3 OJIHOM 4acTu ypaBHEHUS B COIIMAILHOM CpeIbl
Ipyryto. Pemars TeKCTOBBIE 3a/1a4M C TTIOMOUIBIO
ypaBHEHHU. Pemars TEKCTOBBIE 3aa4n
apudmeTndeckumu criocodamu. [IpuBoauTH MpUMeEpHI
KOHEYHBIX U OECKOHEUHBIX MHOXKECTB. PemaTth
JIOTUYECKHE 33/1a9M C TOMOIIBI0 rpadoB
Koopnun | [lepnennukymnspa | 13 BepHo ucn 01630BaTh B €Y TEPMUHBL: dopmupoBaHue




aThl HA bI€ NIPSIMBIE, NEPIEHANKYJIAPHBIE PSMBbIE, TIapAJICIIbHBIC IIPSIMBIE, IIPEICTAaBICHUN
IUIOCKOCT | apaJlIeIbHbIC KOOpAMHATHAs IJI0CKOCTh, OCh abCLIUCC, OCh OPAMHAT, 00
U psIMBIE, cTojbuaTas nuarpamma, rpapuk. OObACHATb, KaKue uHpOpMaIuu
KOOpJMHATHAas IIPSIMbIE HA3BIBAIOT NIEPIECHANKYJISIPHBIMU U Ka KM€ — KaK
IJIOCKOCTb, napayuieTbHBIMU, (POPMYIIUPOBATH UX CBOWCTBA. BAKHEMIIEM
CTONOUYaThIC CrtpouTh NepreHIuKYISIPHbIE U TApAJJIEIbHBIEC IPSIMBIE | CTPATETUYECKO
IarpaMmBbl, ¢ CTpouTh Ha KOOPAMHATHOM INIOCKOCTH TOYKH U M pecypce
rpauku. (Gurypsl N0 3aJJaHHBIM KOOpJIMHATaM , MacTepckas - 14 pa3BUTHS
YPOK- IpakTUK yM-14 MOMOIIBIO YEPTEKHBIX JUYHOCTH
MHCTPYMEHTOB.; ONPENEIATh KOOPAUHATHI TOUEK. UnTaTh
rpaduKy MpoCcTeUIMX 3aBUCUMOCTEN. PemaTh
TEKCTOBBIE 33]1a4H apU(PMETHUYECKUMHU CIIOCOOaMH.
AHanmM3upoBaTh U OCMBICIUBATH TEKCTOBBIE 3a/1a4H,
nepe@opMyIpoBaTh YCIOBHE, U3BJIEKATh HEOOXOUMYIO
UH(GOpPMaILIMIO, MOJIEIUPOBATh YCIOBUE C TIOMOIIBIO
CXEM, PUCYHKOB, PEaJIbHBIX IIPEIMETOB; CTPOUTH
JIOTUYECKYIO LIETIOYKY PACCYXKIACHUN; KPUTHIECKU
OLICHUBATh MOJIyYEHHBIN OTBET, OCYILECTBIISITH
CaMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBETCTBUE.
Onucaren 10 Hayuutbcs paznuuarts 1 IpUBOAUTH ITPUMEPHI HCIIOJIb30BaHNE
bHAs JIOCTOBEPHBIX, HEBO3MOKHBIX U CIIyYalHBIX COOBITUH. BOCIIMUTATENBHBIX
CTaTHUCTH Hayuutbcs paznuuarts 1 IpUBOAUTH ITPUMEPHI BO3MOKHOCTEMN
Ka, JIOCTOBEPHBIX, HEBO3MOKHBIX U CIyYalHBIX COOBITHH. COZIEpKaHUS
BEPOSATHO CoBepIiIeHCTBOBaTh HaBBIKU PEILICHUS] KOMOMHATOPHBIX | Y4eOHOTO MpeameTa
CTb, 3ajay. gyepe3 00CyKIeHue
KOMOHMHAT HEO0OXOIUMOCTH
OpHUKa pasyMHOTro

JNOCTHKEHUN HAYKH




W TEXHOJIOTHH JJI
JaJIbHEHNIIIEro
pa3BUTHS
YeJI0BECUECKOTO
obOmIecTBa

IToBTOpEH
ue

Bomnpocs! u 3a1aun
Ha MOBTOPEHHUE

Hcnonp3yroT npuMepsl U KOHTP IPUMEDPHI B
apryMeHTaluu CBOUX BBIBOJOB. KOHCTpynpoBath
MAaTeMaTUYECKUE MPEIIIOKEHUS C IIOMOIIBIO CBA30K
€CJIM TO, B TOM U TOJIBKO TOM CJIy4ae JIOTUYECKUX CBI30K

CoBepllleHCTBOBA
HUE
00111ey4eOHBIX U
OOLLEKYIbTYPHBIX
HABBIKOB PabOThI
¢ uadopmariieit B
nporecce
CHUCTEMaTHU3AINH
1 00001IeHUS
UMEIOIIUXCS U
MOJTYYeHUS
HOBBIX 3HAHHM,
YMEHUU U
croco0oB
NEeATEeTLHOCTH B
obnactu
MaTEeMaTUKH

7 kjaacc

Ha3sanue
TEMBI

KJIaccC

OcHOBHOE
COJICP)KAHHE TEMBI

KOJIN4
C€CTBO
qacoB

XapaKTepuCTUKa OCHOBHBIX BUJOB ESITEIbHOCTH
y4YEHHUKA

JlesTeabHOCTD
YUHUTEIIS C y9€TOM
pabouel mporpaMmbl




BOCITUTaHUA

Aareopa

Bripaxen
us,
TOXIECTB
a)
YpPaBHEHHU
o

Hucnosbie
BBIPAXKEHUS.
Bripaxkenus ¢
MePEMEHHBIMH.
CpaBHeHue
3HAYCHUI
BBIPAKEHUM.
CaoiicTBa
JIICUCTBUU HaJ

YU CJIAMHU.
Toxnecrsa.
ToxnecTBEHHbIE
npeoOpa3oBaHus
BBIPAKEHU.
YpaBHEHHE U €TI0
KopHU. JIuHenHoe
YPaBHEHHUE C

OJHOM MEPEMEHOM.

Pemenue 3amau ¢
MTOMOIIIbIO
YpaBHEHUN.
Cpennee
apupMeTHIeCcKoe,
pa3Max, Mojia.
MenunaHa Kak
CTaTHUCTHUYECKas
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Haxonat 3HaueHne 4nciioBOro BBIPAKEHUS , MOJICTABIISAS
3HAYEHHUS IEPEMEHHOM, YITPOIIAIOT BBIPAXKEHUS C
nepeMeHHoi. CpaBHUBAIOT 3HAYEHUSI BBIPAKCHUIA.
3HAKOMSITCSL U IPUMEHSIIOT CBOMCTBA JEHCTBUI HaJY
YUCIIaMU. 3HAKOMSTCS C IIOHITUEM TOXKJIECTBA.
[IpUMEHSIOT TOXKIECTBEHHBIC MPEe0Opa30BaHUS
BBIPAKEHUU JUJIS1 YIIPOILLIEHHS BBIPDAXKEHUN U
JI0KA3aTEIbCTBA TOKIECTB. 3HAKOMSATCS C MOHITUEM
JIMHEMHOI'0 YPaBHEHUS U €ro KopHeu. Pemaror
JIMHENHbIE ypaBHEHUs. [[poBepsAOT KOpHU ypaBHEHUSA
MOCTaHOBKOH . COCTaBIISIIOT YPaBHEHHUS U PEILIAIOT UX
JUISL pEIeHUs 3a/1a4. 3HAKOMSTCA C ONPEACICHUEM
CpelnHero apu(MeTHUeCKOro U HaXOAIT 3HAUCHUS
cpeaHero apudMeTH4ecKoro. 3HaKOMSITCS C IOHSITHEM
pa3Maxa, MoJibl, MeaHbl. Haxonar 3naueHus pazmaxa,
MO/IbI, MeIaHbl. OObSICHAIOT CMBICI TUX MOHIATHI U X
3HAYCHUM.

CoBepIlIeHCTBOBAH
ue o0meydeOHbIX
U
OOIIEKYIbTYpPHBIX
HABBIKOB PabOTHI €
uH(popmarueit B
npolecce
CUCTEMATU3alNH U
00001eHns
UMEIOLINXCS U
MOJIYYECHHS] HOBBIX
3HaHWM, YMEHUHN U
croco6oB
JeSITEIbHOCTH B
obnactu
MaTeMaTHKU




XAdpaKTCPHUCTHKA.

Cratuctu | Cpennee 11 3HAKOMSATCA C NOHATHEM MOJIA, pa3Max. Ydarcs dopMupoBaHue
YECKUE apudmernyeckoe, IIPUMEHATH B 3a/1a4aX U UCIIOJIb30BATH JJIsl CPABHEHMUS. CTPEMJICHHS K
XapakTep | pa3max ,Moja 3HaKOMATCA C OTpeieNiecHueM PYHKIINU, €€ 00I1acTh IIPOJIOJKEHUIO
HCTUKH Yro Takoe ONpENEIICHUS, MEXKIY peaJbHbIMU BEIUYHHAMM. 00pa3oBaHUH
OyHkunu | QyHKIHUA. [IpaBUiIBHO yHOTPEOISAIOT U UCHIOJIB3YIOT CO3UJIATEIIbHOU

Boeruucnenue (YHKUIHOHATIBHYIO TEPMHHOJIOTHIO. 00JIaCTH €€ NEATEIBHOCTH C

3HAYEHUN 3HAYEHHUS, €€ apryMEHTa U 3HaYeHUs! (PyHKIIHMH. MIPUMEHEHUEM

(yHKUIMU 110 Hcnonb3yroT QyHKIHIO KaK MAaTEMaTHYECKYIO MOJIETb, cpeacts UKT

dopmymne. ['paduk MO3BOJISIONIYIO OMUCHIBATh U U3y4aTh pa3HOOOpa3HbIE

¢yukuu. [psmas 3aBUCUMOCTH. CTposT rpaduk JUHEHHON PyHKINH,

IPONOPLIMOHAIIBHO OTIPEAEIAI0T MPUHAIEKHOCTD TOUEK IpauKy.

CTh U ee rpaduK.

JIuneitnas

byHKIIUS U ee

rpaduk.
Crenenp | Onpenenenue 12 3HAKOMSITCS C OIIPENCIICHUEM CTEIIEHH. OJHOWICHA, ®opMHUpOBaHUE
c CTEIECHHU C LIEJIBIM MHoOTowieHa. CBOICTBaMHU CTENEHU C HATYpalbHbIM OTBETCTBEHHOTO U
HaTypajib | [I0Ka3aTEJIEM. ITOKA3aTeJIEM U PUMEHSIOT n3ydeHHoe. CTposT M30UpaTENBHOTO
HBIM YMHO)KEHHUE U rpaduKy MPOCTEUIINX KBAAPATUYHON U KyOMUECKOM OTHOLIEHUS K
IIOKa3aTe | JAeJICHUE CTEIICHEH. (byHKIuN. BBIMOTHSAIOT 1EUCTBUS CO CTETICHIMU uHpopmMau
JIeM Bo3senenue B .ONuCHIBaIOT CBOMCTBA MOCTPOCHHBIX (DYHKITUH.

CTEICHb
MPOU3BEICHUSA U
CTEIICHHU
.OHOIEH U eTo
CTaHJAPTHBIN BU].
YMHOKEHHE

[IpuBOAAT OQHOUIEH K CTAHAAPTHOMY BUIY. Y IPOLIAIOT

BBIpAXXCHUA , COACPKANIUC CTCIICHU C HATYPAJIbHBIM
IIOKAa3aTCIICM.




OJIHOYJIEHOB.
Bossenenue
OJIHOYJIEHOB B
CTEIICHb.
KBanparuunas u
KyOudeckas
GYHKIIUY U UX
rpauKy.

Muoroun
€HbI

MHorouJjieH 1 ero

CTaHIAPTHBIN BHUI.

CroxxeHue u
BBIYUTAHHC
MHOT'OYJICHOB.
YMHOKEHHE
OJIHOYJIEHA Ha
MHOTOYJICH.
Brinecenune
001I€eTo
MHOKHTEIIS 3a
CKOOKH.
YMHOKEHIE
MHOTOYJIEHA Ha
MHOTOWIEH.
Pa3noxenue
MHOTOYJICHA Ha
MHO>KHATEITH
CIT0CO00M
TPYIIHPOBKHU.

19

[IpuBOIAT MOOOHBIC YTIEHBI, 3aMMUCHIBAIOT B
CTaHJaPTHOM BHJI€ MHOTOWJIEH, PaCKphIBalOT CKOOKH
BHYTPH MHOTOYJIEHA. 3HAKOMSATCS C MPaBUIIaMU
CJIOXEHHUSI U YMHOXXECHHUSI MHOTOUYJICHOB M UCIIOJIB3YIOT
H3y4YeHHbIC NpaBmia. Haxoaat v BBIHOCAT 00Iuit
MHOKHUTEJb 32 CKOOKH. [IpUMEHSIOT pa3nuyHbIe
CIIOCOOBI Pa3NIOKEHUS Ha MHOKHUTEIH. Y IPOIIAIOT

BBIPpAKCHHA ¢ MHOI'OYJICHAMU W NOKA3bIBAIOT TOXACCTBA.

3HAIOT ¥ NPUMEHSIOT CIIOCOO IPYNITUPOBKHU.

dopmHpOBaHUE
MPEICTABICHUAMN
00 undopmanuu
KaK BaXHENIeM
CTPaTETUYECKOM

pecypce
Pa3BUTHS JINYHOCTH




DopmyJibl
coKpauie
HHOT'O
YMHOXEH
us

Bo3sBenenue B ky0
Y KBaJIpaT CyMMBbI
Y Pa3HOCTH JBYX
BBIPAKCHUM.
Paznoxxenue Ha
MHOKHTEIH C
MOMOIILI0 POPMYIT
KBaJipaTa CyMMbI U
Pa3HOCTH.
VYMHOXEHHE
Pa3HOCTH JIBYX
BBIPKCHUHN HA UX
CyMMY.
Pa3noxenue
pPa3HOCTH
KBaJIpaToOB Ha
MHOKHTEJIIH.
Paznoxxenue Ha
MHOKHUTEITH
CYMMBI U Pa3HOCTU
KyOOB.
IIpeoOpazoBanue
1[EJIOTO
BBIpaKEHUS B
MHOTOYJICH.
[Ipumenenue
Pa3IUYHBIX
CITOCO0OB JIJIs
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1. 3HakoMsTCS ¢ OCHOBHBIMU (hopMyTiaMu

COKpAIIIEHHOT'O YMHOKEHHUS: KBajipaTa
CYMMBI U KBajipata pazHocTH. [I[puMeHstoT
JaHHBIE OPMYJIIBI IPU PELICHUU
yIopaXHEeHU. 3HaKOMSITCS C OCHOBHBIMU
(opMyramMu COKpAIIEHHOTO YMHOKEHHUS:
CYMMBI KyOOB U Pa3HOCTU. YUaTcs
MPUMEHSATH JaHHBIC (POPMYIIBI TIPH
pEelIeHNU YIIpaKHEHU; I0Ka3bIBATh
(dhopMyJIbl COKpPAILIEHHOTO YMHOKEHHS,
MPUMEHSTH UX B TIPEOOPA30BAHUAX
BBIPKEHUM U BHIYUCICHUSIX. 3HAKOMSITCS C
MpaBUJIaMU Pa3JI0KEHUS HA MHOXKHUTEIHU C
MOMOIIBIO OPMYJT KBaJIpaTa CyMMBI U
KBaJpaTa pa3HOCTH. YUaTcs MPUMEHSTh
(bopMyIIbI COKpPAIIIEHHOTO YMHOXKEHUS;
aHAIM3UPOBATh U MPECTABISATH MHOTOWICH
B BUJI€ IPOU3BEIeHUs. PackiaapiBaoT
MHOT'OYJICH Ha MHOKHUTEJIH C TIOMOIIBIO
dhopMyIIbl Pa3HOCTh KBAIPATOB.
[IpumeHs0T faHHOE MpeoOpa3oBaHuE AJs
pEIICHNS BBIYUCITUTEIBHBIX TIPUMEPOB U
ypaBHeHU. OCBauBarOT MPUHIUI
npeoOpa3oBaHUsI IEJIOT0 BBIPAKECHUS B
MHorousieH. [IpeacraBistor uesnbie
BBIPKEHUSI B BUJIE MHOTOWICHOB

pa3BUTHE
CIIOCOOHOCTEI,
YIOBIICTBOPEHUS
ITO3HABATEIIbHBIX
HHTEPECOB,
caMopeaTu3aInu
00yyJarommxcsi, B ToM
YHUCJIC JIMII,
MIPOSIBUBIIINX
BBIJIAIOIIHECS
CITOCOOHOCTH,
3HAKOMCTBO
00yJarOIIMXC C
METOJaMH HAYIHOTO
MMO3HAHUS




Pa3JI0KCHHUC HaA

MHOXHUTEN.
Cucremnl | JIuneitHoe 11 [TpuBOAST IpUMEPHI IUHEWHBIX YPABHEHUM C IByMS BKJIFOUCHUE
JUHENHBI | ypaBHEHUE C nepeMeHHbIMHU. OnpeaensioT, ABISETCS JIU Napa YUCe oOy4Jaroniuxcs B
X IBYMS pelIeHrneM YpaBHEHUS ¢ AByMs IIepeMeHHbIMU. HaxoasaT | mpouecchbl
YPaBHEHU | IEPEMEHHBIMU U peleHns ypaBHEHUH C ABYMS IIEPEMEHHBIMHU. npeoOpa3oBaHUs
51 ero rpadux. BrIpaxkaroT 0JIHy IepeMEHHYI0 uepe3 Apyryro. Ctposr COLIMAJILHOM CPENBL,
Cucrema rpaduk ypaBHeHUs ax+By=c. OnpenenstoT, ABIIeTcs Ju | POPMHUPOBAHUS Y HUX
JIMHEWHBIX I1apa Yuces PEeIeHUEM CUCTEMbI YPABHEHHM C IBYMsI JUJEPCKUX KA4ECTB,
YPaBHEHHUM C MEPEMEHHBIMU . PelIatoT CUCTEMBI YPaBHEHUI ONBITa COLUATBHON
IBYMS rpauyeckuM crocoOoM; UCOIb3YIOT PYHKIIMOHAIBHO | IEATEIbHOCTH,
EPEMEHHBIMH. — rpaduuecKue NpeACcTaBICHUs AJIs PELIEHUs U peanuzanuu
Crioco6 UCCJIENOBAHNS PelaroT CUCTEMBI IMHENHBIX YPABHEHUN | COLIMAIIBHBIX
IIOJICTAHOBKH. C IByMs IEPEMEHHBIMH CIIOCOOOM I0/ICTAaHOBKHU. IIPOCKTOB U
Crioco6 cnosxkeHus. PematoT TeKCTOBBIE 3a/1auu ANreOpandeckKuM ClIocOOOM: | IPOrpaMm
Pemenne NEPEXOJIUTh OT CIOBECHOU (POPMYIHPOBKU yCIOBUS
YPaBHEHUH C 3a/layy K ajareOpanvyeckoil MoJeIu MyTeM COCTaBICHUS
ITOMOUIBIO CUCTEM CUCTEMBI YPABHEHHI; PEIIATh COCTABIECHHYIO CUCTEMY
YpaBHEHUM. YPaBHEHUI; HUHTEPIIPETUPOBATH pe3ybpTar. Pemator n
HCCIICAYIOT MPEJICTABICHUIN YPABHEHUN.
[ToBTOpEH 9 HCIIOJIb30BAaHUE
ue BOCITUTATEIbHBIX
BO3MOKHOCTEMN
COZIEp/KaHUS

y4eOHOTO TIpeaAMeTa
gyepe3 o0CyKIeHue
HEO0OXOIMMOCTH
pa3yMHOTO




JOCTH)KCHUW HAYKU U
TEXHOJOTHUHN I

JaJIbHEHNIIIEro
pa3BUTHS
YEJI0BEYECKOTO
oO1ecTBa
I'eomerpus
Hauvansn | Touka. Ipsimas . 12 OOBSCHSTH, UTO TAKOE OTPE3OK, JIy, YroJl, KaKue dopmMupoOBaHUE
ble OTtpe3ku. (burypsl Ha3bIBAIOTCSI PAaBHBIMU, KaK CPAaBHUBAIOTCA U npeACTaBICHUM
reometpu | [IpoBemmBanue U3MEPSIIOTCS OTPE3KH U YIJIbL, YTO TAKOE TPAYC U 00 undopmanuu
YECKUe npsIMOM Ha rpaaycHasi Mepa yria, Kakoil yroy Ha3bIBaeTCs IPSIMbIM, | Kak Ba)KHEWILIEM
CBEJICHUS | MECTHOCTHU. JIyu. TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEIUHA CTpPaTErHYECKOM
VYroiu. PaBeHncTBO OTpe3Ka U OMCCEeKTpHCca yriia, Kakue yriibl Ha3bIBalOTCS pecypce
F€OMETPUUECKUX CMEXHBIMH U KaKU€ BEPTUKAIBHBIMU; -(DOPMYITUPOBATh | PA3BUTUS
¢uryp. CpaBHeHue 1 000CHOBBIBATh YTBEPIKIACHUS O CBOMCTBAX CMEKHBIX U | JIMUHOCTH
OTPE3KOB U YIJIOB. BEPTUKAJILHBIX YIJIOB; OOBSICHUTD, KAKUE MPSIMbIC
JInuHa oTpe3ka u Ha3bIBAIOTCS EPIEHIUKYISIPHBIMU; - POPMYIUPOBATH U
€ro JUIMHA. 000CHOBBIBaTh YTBEPKACHUE O CBOMCTBE JIBYX MPSIMBIX,
N3mepenue yrios. MEPICHIUKYJISIPHBIX K TPEThEH; - U300pakaTh 1
CmexHble U pacro3HaBaTh yKa3aHHbIC MpocTelie PUrypsl Ha
BEpPTHUKAJIbHbIE yepTekax; - penaTth 3aa4u, CBI3aHHbIE C ATUMU
YTIIbI C UX MPOCTEUITUMU (PUTYPAMHU.
CBOVCTBAMU.
IleprieH UKy IISIpH
bI€ TIPSIMBIE.
Tpeyrosb | TpeyroyibHUK. 17 OOBsICHATH, Kakas GUTrypa Ha3bIBACTCA TPEYTOJBHUKOM, | UCIIOJIb30BAHUE
HUKU [TpuzHaku YTO TAKOE BEPUIMHBI, CTOPOHBI, YIJIbl U IEPUMETP BOCIIUTATEIbHBIX
paBEHCTBA TPEYTOJbHUKA, KAKOW TPEYrOJIbHUK Ha3bIBACTCS BO3MOYKHOCTEHN




TPEYTOJIbHUKOB.
[lepnienauKymsIp K
MIPSAMOU U €0

paBH06eI[peHHBIM 1 KaKou PaBHOCTOPOHHHUM, KaAKHC
TPCYT'OJIBHUKH HA3BIBAIOTCS PABHBIMH, -I/I306pa)KaTL )41
PaCIIO3HAaBATh HAa YCPTCIKAX: TPCYIOJIbHUKHU U UX

coJiep KaHus
y4eOHOro mpeaMeTa
yepe3 o0CyKIeHue

IOCTPOEHHUE. 9JIEMEHTBI; POPMYIHPOBATH U JOKA3bIBATh TEOPEMBI O HEO00XOUMOCTH
Mennana , MPU3HAKaX PaBEHCTBA TPEYTOJIbHUKOB; ~-O0BACHITh, UTO | Pa3yMHOTO
ouccekTpuca, Ha3bIBAETCS MEPIIEHUKYIISIPOM ITPOBEACHHBIM U3 JOCTHKEHUI HayKU U
BBICOTA JTAHHOM TOYKHU K JAaHHOU NpsIMOM, -(hOopMyJIUpOBaTh U TEXHOJIOTUN JIJIS
TPEYTOJIbHHKA. JTIOKa3bIBaTh TEOPEMY O MEPIICHIUKYISPE K MPSIMOIl; - JanbHENIIEero
PaBHOOEpEHHBIN OOBSACHATH, KAKWE OTPE3KU HA3bIBAIOTCS MEUAHOM, pa3BUTHUA
TPEYTOJIbHUK U €r0 OMCCEKTPHUCON U BBICOTOM TPEYTOJIbHUKA,; YEJI0BEYECKOTO
CBONCTBA. (GOopMyIMpPOBATh U TOKA3bIBATh TEOPEMBI O CBOMCTBAX oO1iecTBa
OKpy>KHOCTb. paBHOOEAPEHHOTO TPEYTOJbHUKA; -pelliaTh 3a7auu,
ITocTtpoenue CBSI3aHHBIE C IIPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB U
LUPKYJIEM U CBOMCTBaMM paBHOOEAPEHHOTO TPEYTOJIbHUKA; -
JTUHEUKOM. bopMyIMpPOBaTh OMpeIeNIeHNE OKPY>KHOCTH; OOBSICHSTH,
YTO TaKO€ LEHTP, paauyc, KOpAa 1 TUaMeTp
OKPYHOCTH; - 33/1a41 Ha IOCTPOEHUE (IIOCTPOCHHE
yTiia, paBHOTO TaHHOMY, IOCTPOEHUE OUCCEKTPUCHI
yria, IOCTPOEHUE NEePIEeHIUKYISIPHBIX IPSIMBIX,
MOCTPOCHUE CEPEANHBI OTPE3Ka) U 00JIeE CIOKHBIE
341441, UCTIOJb3YIOIIME YKAa3aHHBIE ITPOCTEUIIIHNE; -
COTIOCTABJIATH MOJYYEHHBIN PE3YJIBTAT C YCIOBUEM
3a/1a4M; aHAJIM3UPOBATh BO3MOXKHBIE CITyYaHu.
[Tapamen | Onpenenenue 13 @opMyIHPOBATh ONPEEICHUE NapAJUIENIbHBIX NpAMbIX; | COBEpHIEHCTBOBaH
bHBIE napajuieIbHbIX OOBSICHATH C MMOMOIIBIO PUCYHKA, KAKHE YTIIBI, ue o0mey4eOHbIX
IpsIMbIE | IPSAAMBIX U UX oOpa30BaHHbIE MPU NEPECEUCHUN JBYX MPSIMbBIX U
CBOMCTBa CEKYIIEH, Ha3pIBAIOTCA HAKPECT JIEKAIIUMH, KaKue OOLIEKYIbTYpPHBIX
.AKCHUOMBI OJIHOCTOPOHHUMH U KaKHE COOTBETCTBEHHBIMH - HaBBIKOB pabOTHI €




IrE€OMETPUHU. (GopMyIMpoBaTh U JOKa3bIBATH TEOPEMBI, BhIpaXkarolue | HHpopmanuein B
AKCHOMBI NPU3HAKU NapauIeIbHOCTH JABYX MPSAMBIX; -OOBSICHATH, nporecce
napaJlJIeIbHBIX YTO TAKOE aKCMOMBI T€OMETPUH U KAKHE AKCUOMBI YKE CUCTEMAaTU3ALMH U
IPSIMBIX . UCIIOJIb30BAJIMCh paHee; -(popMyIHpOBaTh AKCUOMY 000011eHNs
Teopemsl 00 napauieIbHbIX IPSIMBIX U BBIBOJUTH CIEACTBUS U3 HEE; - | MMEIOIIMXCA U
yIiIax, (OopMyIMpPOBaTh U TOKA3bIBATh TEOPEMBI O CBOMCTBAX MOJIyYEHHS] HOBBIX
00pa30BaHHBIX napajiebHbIX OPSIMbIX, OOpaTHbIE TEOPEMAM O 3HAHWUM, YMEHUHN U
JIBYMS IPSIMBIMH U MpU3HAKaX MapaieIbHOCTH, CBSI3aHHBIX C HAKPECT croco0oB
CEKyIIEH. YTIIbI C JeXKAIIUMH, COOTBETCTBEHHBIMU M OJJHOCTOPOHHUMH JEeSATEIbHOCTH B
COOTBETCTBEHHO yIJlaMU, B CBSI3U C 3TUM OOBSICHATB. YTO TAKOE YCIIOBUE obnactu
MapajuieIbHBIMU Y 3aKJIFOYEHHE TEOPEMBI, KaKasi TEOpEMa Ha3bIBACTCs MaTEeMaTUKHU
WIH 0oOpaTHOH MO OTHOIIEHUIO K JaHHOW TEOpeEME; -
NEPIEHINKYJISIPHBI OOBSICHATh, B UEM 3AKIIIOYAETCSI METOJI JOKA3aTEeJIbCTBA
MU IPSIMBIMH. OT IPOTUBHOTO: OPMYJIUPOBATH U I0KA3bIBATH TEOPEMBI
00 yIJiax ¢ COOTBETCTBEHHO MapajlieIbHBIMU U
NEPIEHANKYJIIPHBIMU CTOPOHAMMU; -TIPUBOIUTH
IIPUMEPBI UCIIOJIB30BAHUS ITOTO METOJA; -PEIIATh
3a/layu Ha BBIYMCIIEHUE, 10KA3aTEIbCTBO U MOCTPOCHHUE,
CBSI3aHHBIE C MAapaJUIEIbHBIMU MPSMBIMHU.
Cootnom1 | Cymma yrioB 18 @opMyIMpPOBATh U TOKA3bIBATH TEOPEMY O CYMME yJIOB | DopmMupoBaHue
eHus TPEYroJIbHUKA. Tpe- YroJbHUKA U €€ CIEACTBUE O BHEIIHEM yTJIE CTPEMIJIEHHUS K
MEXIY OCTpOyTOIbHBIH, TPEYroJIbHUKA, TPOBOAUTH KJIaCCU(PUKALINIO MPOJIOJKEHHUIO
CTOPOHaM | TYNOYTOJbHBIMH, TPEYTOJIbHUKOB 1O yriiaM; -(hopMyIupoBaTh U o0pa3oBaHU U
1787} MPSAMOYTOJIBHBIN JIOKa3bIBaTh TEOPEMY O COOTHOILECHUSIX MEXKIY CO3UJATENbHON
yriamu TPEYTOJIbHUKH. CTOPOHAMH M YIJIAMH TPEYTOJIbHUKA (IIPSIMOE U JESATENBHOCTHU C
Tpeyroyib | COOTHOIIEHHUS oOpaTHOE YTBEPKJEHUS) U CIEICTBUS U3 HEE, TEOPEMY O | IPUMEHEHHEM
HUKaA MEXIYy CTOPOHAMH HEPaBEHCTBE TPEYTOJIbHUKA; -(hOPMYITHPOBATH U cpeactB UKT

1 yTIIaMU

AOKa3bIBATh TCOPCMEI O CBOMCTBaxX MPAMOYTOJIbHBIX




TPEYTOJIbHUKA.
Hepasenctro
TPEYTOJIbHHUKA.
[Tpuznaku
PaBEHCTBA
MPAMOYTOJIbHBIX
TPEYTOJIBHUKOB.
ITocTtpoenue
TPEYTOJIbHUKA T10
TPEM DJIEMEHTAM.

TPEYTOJIbHUKOB (MPSIMOYTOJBHBIN TPEYTOIBHUK C YTIIOM
30°, mpu3HaKK PaBEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB); - POPMYJIUPOBATH ONPEICICHUS
pacCTOsTHUSL OT TOUKH J0 MPSMOM, paCCTOSTHUS MEXKTY
napasuiesIbHbIMU IPSIMBIMU; - PEIIaTh 3a/1a4d Ha
BBIYUCIICHUS, I0KA3aTEIbCTBO U MOCTPOEHUE, CBSI3aHHbBIC
C COOTHOIICHUSIMU MEK]Ty CTOPOHAMH U YTiaMu
TPEYTOJIbHUKA U PACCTOSTHUEM MEXKY MapauieIbHbIMU
MPSIMBIMU, TP HEOOXOIUMOCTH MPOBOUTH IO X011y
pelIeHus IOMOJTHUTEIbHBIE TOCTPOCHUSI, COTTOCTABIISITH
MOJIYYEHHBI PE3YNbTAT C YCIOBUEM 33Ja4uH, B 3a/1a4ax
Ha MMOCTPOECHUE UCCIEA0BATh BO3MOKHBIE CIIyYau.

IToBTOpEH 10 dopMUpOBaHUE
ue OTBETCTBEHHOTO U
n30UpaTEIHLHOTO
OTHOILICHHUS K
uH(popmaun
8 kiace
kiacc | Hazpanue | OcHOBHOE Koy | XapakTepucTrika OCHOBHBIX BUJIOB ACSATEIIBHOCTU JleaTenbHOCTh
TEMBbI COJIEp’)KaHUE TEMBI | €CTBO | YUYEHHUKA YUUTENS C yUETOM
4acoB paboueit mporpaMmbl

BOCIIMTAaHUA

Aareodpa




Pannonan | PanronaneHele 25 Pacnio3HaBaTh panioHaIbHbIE BBIPAXKCHMS, CoBeplIeHCTBOBaH
bHBIC BBIPAYKEHU, panoHanbHble 1poOu. Haxonute 3HaueHue ue o01ey4eOHbIX
apoou OCHOBHOE panoHanabHOU Apodu. OnpenensTs JoMyCTUMbIE "
CBOMCTBO Apo0H, 3HAYEHUsI IEPEMEHHBIX, BXOIAIIUX B IPOOHbBIE OOLIEKYJIBTYpPHBIX
COKpallleHHE BbIpaxeHUs. HaxomuTh 06macteh onpeaeneHust GyHKIIMH | HaBBIKOB PabOTHI C
ApoOeii, CIoKeHHne [IpuMeHsATh OCHOBHOE CBOMCTBO ApoOu. JloKka3bIBaTh uHpopMaluei B
Y BBIYMTAHUE ToXecTBa. Mcnonap30BaTh CiocoObl pa3iokKeHUs Ha nporecce
npobeit ¢ MHO>KHUTEIIN, BBIOJHATHh COKpALIEHUE APOOEH. CUCTEMaTHU3ALNH U
OJIMHAKOBBIMU Hcnonb30BaTh adrOpUTM CIO0KEHHS U BBIYUTAHUS 0000111eHHS
3HAMEHATEISIMH, Ipo0el ¢ pa3HbIMHM 3HAMEHATEISIMU, YIIPOIIATh UMEIOIUXCS U
CIIOKEHUE U BBIPKEHHUSI, COACPIKAIIUE NEUCTBUS CIOKEHUS U MOJIyYEHHS] HOBBIX
BbIUMTaHUE JIpOOEit BbIUMUTaHUs ApoOeit. Onpenenars cnocod pa3jaoKeHus Ha | 3HAHUM, yMEHUH U
C pa3HbIMH MHOkUTENN [IepeHOCUTh MPaBUIIO YMHOXKEHUS U croco6oB
3HAMEHATEISIMH, JiesieHns1 OOBIKHOBEHHBIX JIpOOEi Ha yMHOXKEHHE U NEATEIbHOCTH B
YMHOKEHHE JIeJIEHNE pallMOHANIbHBIX ApoOei. Pacnio3HaBarh npaBuia | oOnactu
npooeit, YMHOEHUS U JIEJICHUs LeJIOT0 BBIPAKEHUS Ha IpOOHbIE, | MaTeMaTHKU
BO3BEJICHUE JIPOOH YMHOXEHHUE U JIeIeHNnEe APOOHBIX BBIPAXKEHUI C
B CTEIICHb, MPUMEHEHUEM CITOCOOOB PA3I0KEHUS HA MHOKUTEIIH.
JieNieHre Ipo0ei, [IpuMeHsTh JaHHBIE TPAaBUIIA ISl YMHOKEHUS U
npeoOpa3oBaHue JIeJIeHUS IPOOHBIX BBIPAXKEHUHN C TIPUMEHEHUEM
palMOHATbHBIX CIOCO0OB pa3NoKEHUs1 HAa MHOXKHUTENU. OnpenensiTb
BBIPAKEHHU, opsAOK AercTBuil. [Ipumensars npasuno,
byHKI@S Y = K COOTBETCTBYIOIIEE JAHHOMY nercteuio. CTpoUuTh
x rpaduk GyHKIMH 0OpaTHON MPOMOPLIMOHATIEHOCTH.
[IpeacraBnenue Haxoauts o rpadguky 3HaueHus QyHKIUU U 3HAUCHUS
IpoOu B BUJE aprymenTa. Mcnonbs3oBath rpaduk GyHKITUN IS
CYMMBI pELIeHNs] YPABHEHHIA.
KBanparn | Panmonanbabie 19 DopMyIMPOBATH ONPEACIEHNE HATYPAIBHOTO, LIEJIOTO, dopmMupoBaHUE




bIC KOPHH

qyuca,
UppALMOHAIbHBIE
qyuca,
KBaJpaTHBIC
KOPHH,
apupMETHICCKUN
KBaJpaTHBIN
KOpEHb, YpaBHEHHE
X“= a, HAXOXKJIEHUE
MPUOJINKEHHBIX
3HAYEHUN KOPHS,
GyHKIMSA y=+/x U
ee rpaduk,
KBaIpaTHBIN
KOpEHb U3
MPOU3BEJICHUS U
npoou,
KBaJpaTHBIN
KOpEHb U3
CTEIEHH,
BBIHECEHHUE
MHOXHTEIA 3a
3HAK KOPHS,
BHECEHHE KOPHS
IO/ 3HaK KOpHS,
npeoOpa3oBaHue
BBIPAKECHU,
COJIEpKAILNX

pauroHaIBbHOTO unciia. CpaBHUBATh PallMOHAIbHBIE
yucia. Pacrio3HaBaTh HppalMOHAIBHBIEC YUCIIA.
@opMyIUpPOBATH OMPEAECICHUE AEHCTBUTEIIBHOTO YUCIIA.
CpaBHUBATH ACUCTBUTENBbHBIC Ynciaa. HaxonuTe
MPUOIM>KEHHBIE 3HAUYCHHS YHCIIOBOTO BBIPAKECHUSI.
DopMyIHPOBATH U BEIYUCIATH apU(METUIECKHM
KBaJpaTHBIM KOpeHb. HaxoauTe 3HaYEHUS BBIPAKEHUN,
coAepKalMX KBaJpaTHble KOpHU. PemaTte npocreimme
uppalmoHaibHble ypaBHeHUs. HaxoauTh npubiamkeHHoe
3HaY€HUE KBAAPaTHOTrO KOpHSA. CTpouTh rpaduk
dyHKIEE y = VX . UnTaTh CBOHCTBA (YHKIHH O
rpaduky. UnuTaTh 1 3aNIMCHIBATH CBONCTBA KBaAPATHBIX
KOpHeH. [IpuMeHATs CBOWMCTBA /I BBIYMCIIEHUS U
npeoOpa30BaHUs YUCIOBBIX BhIpaKEHUN 3HATH U
IIPUMEHATH AJITOPUTM BHECEHHSI MHOYKUTEIS IO 3HAK
KOPHS ¥ BBIHECEHHSI MHOKUTEJS 32 3HAK KOPHS .
IIprMeHsTh CBOMCTBA KBaAPATHOIO KOPHS [T
yHOpouieHus BeipakeHnii. Pacno3naBate (hopmyIisl
COKPAILICHHOT'O YMHO>KEHHUSI TIPU BBIIOJHEHUU
npeoOpa3oBaHUM BRIPAKEHUH, COJIEPKAIUX KBaJIPATHHIC
KOPHH. 3HATh U MIPUMEHSATH MTPABUIO OCBOOOKAECHUS OT
UPPALMOHATIBHOCTH B 3HAMEHATENE APOOH.

CTPEMJIEHUS K
MIPOJIOJIKEHUIO
00pa3oBaHUS U
CO3UJIaTEJILHOMN
NEATENBHOCTH C
MIPUMEHEHUEM
cpenctB UKT




KBaApPAaTHBIC KOPHHU

KBanpats | Hemosnbie 21 . OnpenensTb BUJIbI HEMIOJIHBIX KBaJIpaTHbIX ypaBHeHUU. | DopmupoBaHue
bI€ KBAaJIpaTHbIE 3HaTh U NPUMEHATH AITOPUTM UX perieHusi. OOBSACHATh | OTBETCTBEHHOTO U
YpaBHEHHU | ypaBHEHHUS, BBIBOJT (hOPMYJIbI KOPHEH KBAaPAaTHOTO YPaBHEHHUS U n30HUpaTENBbHOTO
A dopMmyna KopHen IPUMEHATH (POPMYITY AJISl PEIICHUS KBaJPaTHOTO OTHOLIEHUS K

KBaJpaTHOIO ypaBHeHUA. OOBIACHATD peIlIeHUE IIeNIbIX YpaBHEHUH, uHbOopMaIuu

ypaBHEHUS, 3a]1a4 CBOJSIIMXCA K KBaJpaTHbIM. PeliaTe TEeKCTOBBIE 33/1a41

C TIOMOIIIBIO anreOpanyeckuM criocooom. IlepexoauTs OT cioBeCHOM

PalOHAIIBHBIX (GOpMYIMPOBKY 33J]a4M K alNredpandeckoi MoAelu

YpaBHEHUH. peml IIyTEM COCTaBJICHUS YPaBHEHUS, PEIIaTh COCTABICHHBIE

€HUE 3a/]a4 C YpaBHEHUS, UHTEPIIPETUPOBATH PE3YJIbTAT.

IOMOILBIO Pacnio3znaBaTh npsAMyto U o0patHyto Teopemsl Buera.

KBaJIpaTHbIX [TpumensTh TeopeMy Buerta st pemienus 3aaau ¢

ypaBHEHUH, napaMmeTpoM. Pacrio3HaBaTh JIMHEIHbIE, KBaPATHBIE U

Teopema Buera, IpOOHO - paloHaIbHbIEe ypaBHEHUs. [I[pumMeHaTh

pelieHrne ApoOHbIX CBOMCTBO ypaBHEHUS JJIsl PeLIEHUs IPOOHO -

palMOHAIbHBIX parroHaIbHBIX YpaBHEHHUH. [[puMeHSTh anroputm

YpaBHEHUM. perieHus APoOHO - pallMOHATBHBIX YPABHEHH.

Pemenue. Hcnonb30BaTh PyHKIMOHATIBHO - TpapuyecKue

VYpaBHeHus ¢ MPEACTABICHUS ISl PELLICHUS U UCCIEA0BaHUS

IIapaMETPOM. ypaBHeHul. CTpouth rpapuku QyHKIMI HA OCHOBE

npeoOpa30BaHUl U3BECTHBIX MPAPHUKOB.

Hepagenc | YucnoBsie 20 JlabopatopHas CpaBHHMBAThH ACHUCTBUTEIBHBIC yncTa o | DopmupoBaHue
TBa HEpaBEHCTBA, ornpenaeneHuto. JlokaspiBaTh HepaBeHCTBa 1O paboTa-14 IIPEICTABICHUN

CBONCTBA Cemunap — 1 4. Ypok- npakTUKyMm- 24 Y pok- 00 nndopmanuu

YHCIIOBBIX KOHCYJIBTALMSI-24 ONPEAEICHUI0 PA3HOCTHOTO KaK Ba)KHEHIIEM

HEPaBEHCTB, cpaBHeHUs1. POPMYIMPOBATH CBOMCTBA YUCIOBBIX CTPaTErnYeCcKOM

CJIOKCHHUC U

HEPABEHCTB, WIUTFOCTPUPOBATH UX HA KOOPJIUHATHOU

pecypce




YMHOKEHHE
YHCJIOBBIX
HEPABEHCTB,
pelieHue
HEPABEHCTB C
OJTHOU
IIEPEMEHHOM,
pELIEHNE CUCTEM
HEPABEHCTB C
OJTHOM
IIEPEMEHHOM.

npsiMori. @opMyIMpOBaTh CBOMCTBA CIIOKEHUS U
YMHOEHHUSI YACIIOBBIX HEPABEHCTB. [ [pUMEHTh
CBOMCTBA JJISl OLICHKU BBIPAXKEHUW IIEPUMETPA U
IJIOIIA/IA IPSMOYTOJIbHUKA, BBINOJIHATh NPUKUIKY U
OLICHKY P€3yJbTATOB BbIUKCICHUN VCronb30BaTh
pasHbie (POPMBI 3aIMUCH MPUOIMKEHHBIX 3HAYCHHH.
JlenaTh BBIBOJIBI O TOYHOCTHU MPUOJIMKEHUS IO 3aIMUCH
MpUOIMKEHHOTO 3HaueHUs1. [IpuBOaUTH NMpUMeEphI
KOHEUHBIX U OECKOHEUHBIX MHOXKECTB. HaxoauTh
00BEUHEHUE U NIEPECEUEHNE MHOKECTB.
DopMyIMPOBATh NOHATHE YUCIOBOIO MIPOMEKYTKA,
0003HauYaTh, U300paXKaTh, YUTATH YUCITOBOU
npoMeXxyTOK. OnpeAensiTh TPUHAIJIEKHOCTh YHCENT K
3aJaHHOMY IPOMEXYTKY. Haxonute nepeceuenue u
00BeIMHEHUE YUCIOBBIX TPOMEKYTKOB.
®opMyIMpPOBaTh CBOMCTBA JINHENHBIX HEPABEHCTB.
[IpuMeEHTh aXrOpuTM PELICHUS TUHEUHBIX HEPABEHCTB.
CocTaBisATh TMHEHHBIE HEPABEHCTBA 10 YCIOBUIO
3agauu. [[puMeHATh HEpaBEHCTBA MPU HAXOXKICHUU
00JacTH ornpeaeseHus QYHKIUU U BbIPAKEHUS.
Pacnio3zHaBaTh cucTEMY JTMHEWHBIX HEPABEHCTB.
BbInonHATH pelieHne CUCTEMBI TMHEMHBIX HEPABEHCTB
1o anroputMy. [IpuMeHATH €ro npu pemeHrnn IBONHBIX
HepaBeHCTB. COCTABIATH 0 YCIIOBUIO 3aa4l CUCTEMY
JIMHEMHBIX HEPABEHCTB M PEIIATH €€.

Pa3BUTHUA INIHOCTHU

CreneHsb
C LIEJBIM
moKasare

Onpenenenue
CTEIICHH C IIeJIBIM
OTPHUIIATEIIHHBIM

11

Bp1uucisaTe cTeneHs ¢ OCJIBIM OTPULATCIbHBIM
IIOKa3aTCJICM, IIPUMCHATD IIPHU HAXOXKACHHUH 3HAUCHU A
YK CJIOBOI'O BBIPAKCHUA. (DOpMYJ'H/IpOBaTB, 3aIIMCBIBAaTh B

pa3BUTHE
CITOCOOHOCTEM,
YIOBJICTBOPEHUS




JEeM. [OKa3aTeNeM, CUMBOJIMYECKON (hOpME U WILTIOCTPUPOBATh IPUMEPAMHU | [TO3HABATEIBHBIX
DJeMEHT | CBOICTBA CTENIEHU CBOIMCTBA CTENEHM C LIENbIM NOoKa3aTesneM. [[puMensaTs UHTEPECOB,
bl C LIEJIBIM CBOIMCTBA CTENEHU [ MpeoOpa30BaHusl BbIPAXKEHUN U camopealn3alnuu
CTaTUCTU | [TIOKA3aTEJEM, BbIUKCICHUN. POPMYIUPOBATH ONPEACICHUE oOyuJarouuxcs, B TOM
KH. CTaHIapTHBIN BUJ CTaHJIAPTHOTO BUJA YUCIIA, 3alMCHIBATh U MPEACTABIATh | YUCIIE JIHII,
gucia. Coop u qrciia B CTaHIapTHOM Buje. V3Biekars nH(OpMaLKIoO U3 | MPOSIBUBIINX
TPyIIHPOBKA TaOJIUI] ¥ TUarpaMM, BBITIOTHSITH BEIYUCICHUS 110 BBI/IAIOIIINECS
CTaTUCTUYECKUX TaOMMYIHBIM JaHHBIM. ONpeAeNsaTh N0 JuarpaMmmam CIIOCOOHOCTH,
JTaHHBIX, HauOOIbIIIME M HANMEHBIITUE TaHHBIC, CPABHUBATH 3HaKOMCTBO
HaTJIsTHOE BennuuHbl. [IpenctaBisaTs nHPOpMAIHUIO B BUAC TAONHUIl, | OOYJAIOIINXCS C
Mpe/ICTaBICHNE CTOJ0YATHIX M KPYTOBBIX AHArpaMM, B TOM YHUCIIE C METO/IaMU HAYIHOTO
CTaTUCTUYECKOU NOMOUIbIO KOMIIBIOTEPHBIX ITporpaMM. CTOUTH U UYMTATh | IO3HAHUS
UH(pOpMaInu. HOJIUTOHBI U THCTOTPaAMMBI.
[ToBTOpEH 12 BKJIIOYEHHE
ue oOyyJarommxcs B
MPOLIECCHI
npeodpa3zoBaHus
COLIMAJILHOM CPENBL,
(bopMHUpOBaHUS Y HUX
JUAEPCKUX KA4eCTB,
OTBITA COLIMATIBHOMN
JESITeIIbHOCTH,
peanuzanuu
COLIMAJIbHBIX
MPOEKTOB U
IporpaMm
I'eomerpus
| Yetsipex | muoroyromsuuk, | 16 | OGBACHATD, UTO TAKOE JTOMAHAS, MHOTOYTOJIBHHK, €T0 dopmupoBaHUE




YTOJIBHUK
151

BBIIYKJIBIN
MHOT'OYTOJIbHUK,
YETHIPEXYTOJIbHUK,
napajiesiorpamm,
MPU3HAKU
rapajuiesiorpamma,
Tpanenus,
MPSAMOYTOJIbHHUK,
poMO U KBajpar,
oceBas U
LIEHTpaJIbHAS
CUMMETPUH.

BEPIINHBI, CMEKHBIE CTOPOHBI, IMarOHAIIN, U300paKaTh
U pacro3HaBaTh MHOTOYTOJIbHUKY Ha YepTexax;
MOKa3bIBaTh 3JIEMEHTHI MHOTOYTOJIbHUKA, €TO
BHYTPEHHIOIO U BHEIIIHIOIO 00J1acTH; (POpMYIUpOBaATh
OTIpEJICIICHNE BBITYKJIOTO MHOTOYTOJIbHUKA; H300pakaTh
Y PACTO3HaBaTh BHITTYKJIbIC U HE BHITTYKJIBIC
MHOTOYTOJIBHUKH; (OPMYJIUPOBATH U JOKA3bIBAThH
YTBEPKICHUS O CYMME YTJIOB BBITTYKJIOTO
MHOTOYTOJIFHUKA U CyMME €TI0 BHEIITHUX YTJIOB.
®opMyIHpOBaTh ONPEEICHUE MapaAJIeIOrpaMMa,
M300pakaTh U Pacro3HaBaTh MapajIeIOrpaMMBl,
bopMyIMpOBaTh U JOKA3bIBATH CBOWCTBA U MPU3HAKU
napaienorpamma. opmynupoBaTh onpeeIeHus
Tpanenuu, paBHOOEPEHHON U TIPSIMOYTOJILHOM
Tpanenui, n300pakaTh U pacIO3HABATH TPATICIIUH.
dopMynHupoBaTh ONpeeTIeHUE MPSIMOYTOJIBHUKA,
M300pakaTh U pacro3HaBaTh €ro, PoOpMyIupoBaTh U
JTIOKa3bIBaTh YTBEPIKIACHHS O CBOMCTBAX M MPU3HAKE
MpSMOYTOJIbHUKA. Pernrath 3a1aun Ha BEIYHMCIICHHE,
JI0Ka3aTeNIbcTBO U noctpoeHue. opmynupoBaTh
ompenesieHre pom0a, n3o00paxarh U pacro3HaBaTh poMo,
(bOpMyIUPOBATh U IOKA3bIBATh YTBEPKACHUS O
cBolcTBax pomba. @opMyIupoBaTh ONpeacICcHUE
KBaJipara, u300paxkaTh U Paclo3HaBaTh €ro,
bopMyIMpOBaTh YTBEPKICHHS O CBOMCTBAX KBapaTa.
OOBSICHATh, KaKH€ JIBE TOYKU HA3BIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEIIBHO MPSMOM , (TOUKH), B
KaKOM cliydae (purypa Ha3pIBa€TCsi CHMMETPUIHON

COIIMAIbHBIX
HEHHOCTEH
oOyyJarommxcs,
BKJIFOUEHUE
oOyyarommxcs B
MPOIIECCHI
npeodpa3zoBaHus
COLIMAJILHOM Cpebl




OTHOCHUTEJIFHO MPSIMOM, (TOYKH) U YTO TaKOE OCh (IICHT)
CUMMETPUHU QUTYPBI; TPUBOJUTH IPUMEPHI GUTYD,
o0J1aaroIX 0CeBOM (IIEHTPAJIbHOW) CUMMETpPHEH, a
Tak)Ke MPUMEPBI OCEBON U IICHTPAIBHON CHMMETPHUEH B
OKpYXarollel Hac 00CTaHOBKE.

[Tnomane | [lonsarue muomanu | 14 Kakwne TpeyrolbHUKH Ha3bIBAIOTCS PAaBHOBEJIIMKUMHU U dopmupoBaHue
MHOTOYTOJIbHUKA, KAaKH€ PaBHOCOCTABIIEHHBIMU; (DOPMYIUPOBATH IPEICTABICHUM
IJI0IIA/1b OCHOBHBIE CBOMCTBA II0IaAei. BeiBonuTth hopmyiy 00 nHdopmanuu
KBaJpara, IJIOIIAAN IPSIMOYTOJIbHUKA, TapajiieJorpamma, KaK BayKHEHIIEM
IJI0ILAb TPEYTroJIbHUKA, Tpaneuuu. PopMynupoBaTh U CTpaTernyecKkoM
OpSIMOYTOJIbHUKA, JI0Ka3bIBaTh TEOPEMY 00 OTHOILLIEHUH IIOIAEH pecypce
IUI0IAab TPEYTOJIbBHUKOB, UMEIOLIUX 10 PABHOMY YTJly, pEIIaTh pa3BUTHSA
napajjiesiorpaMma, 3aJ1a4y Ha BBIYMCIICHUE U I0KA3aTEIbCTBO JUYHOCTH
IUI0IAab dopmynanpoBaTh U 10Ka3biBaTh Teopemy Iludaropa u
TPEYTrOJIbHHKA, oOpatHyto eil. PemaTth 3a1aun Ha NpUMEHEHHE TEOPEMBI
IJIOLATb [Tudaropa. BeiBoguts dhopmyny ['epona s mionmanu
Tpaneuuu, TPEYroJIbHUKa
TeopeMa
[Tudaropa,
oOpaTHasi TeopeMe
[Tudaropa,
dbopmyna ['epona
[Tono6us! | [Iponopunonansa | 19 OOBACHATH NOHITHE TPOMOPLUUOHATIBHOCTH OTPE3KOB, HCITOJIb30BaHUE
e bI€ OTPE3KH. dbopMynupoBaTh onpezesieHus: HoJ00HBIX BOCITUTATENbHBIX
Tpeyroiab | OnpeneneHue TPEYTOJIBHUKOB U KO3 HUIIMEHTA TOA00HS. BO3MOKHOCTEMN
HUKH M0I00HBIX ®opMyIMpoBaTh U T0Ka3bIBaTh TEOPEMY 00 OTHOIIEHUU | COAEPKAHUS
TPEYrOJIbHUKOB, ioniaiel NoJoOHBIX TPEYTroNbHUKOB. POpMYyIUPOBATh | y4EOHOTO MpenMera
OTHOLIEHUE U JIOKa3bIBaTh MPU3HAKU NOJJ00USI TPEYTOIHbHHUKOB, yepe3 00CcyKJIeHne




ionaaeu pemarth 3a7auu Ha X npuMeHeHue. opmynupoBaTh 1 | HEOOXOJUMOCTH
0JI0OHBIX JTIOKa3bIBaTh TEOPEMY O CpeIHEN JTMHUH TPEYTrOIbHUKA. pazyMHOTO
TPEYrOJIbHUKOB, dopMyIHpOBaTh U AOKA3bIBATH TEOPEMY O MEPECEYCHUH | IOCTHKEHUIN HAYKH U
NPU3HAKH TOJ00Us MeJuaH TpeyrojibHuka. @opMyIupoBaTh U 0Ka3bIBaTh | TEXHOJOTUHN IS
TPEYTOJIbHUKOB, TEOpEMY O MPONOPLUUOHAIBHBIX OTPE3KaX B JaJIbHEHIIEro
CpeIHssl JINHUSA PSIMOYTOJIBHOM TpeyrojbHuke. @opmMynupoBaTs U pa3BUTHS
TPEYTOJIbHUKA, JTIOKa3bIBaTh TEOPEMY O MPOMOPLHOHATBHBIX OTPE3KAX B | YEJIIOBEYECKOTO
MPOMOPIIMOHAIIBHBI PSIMOYTOJIBHOM TpeyrojbHuKe. OOBACHATH, KAK MOKHO | OOIIecTBa
€ OTPE3KU B UCITI0JIb30BaTh CBOMCTBA MOJAO0HBIX TPEYTOJIbHUKOB B
MPSMOYTOJIBHOM U3MEPUTENBbHBIX pab0Tax Ha MECTHOCTH.
TPEYTOJIbHUKE, ®opMyIHpPOBATH ONPEEICHUE U WILTIOCTPUPOBATD
PaKTHYECKUE MOHSATHS CUHYCA, KOCUHYCa U TAHT€HCa OCTPOro yria
PUIIOKECHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; BBIBOAUTH OCHOBHOE
nogo0us TPUTOHOMETPHUYECKOE TOXKIECTBO U 3HAUEHUS CUHYCa,
TPEYTrOJIbHUKOB, O KOCHHYca 1 TaHreHca yrioB 30°, 45°,60°; s
no10ouu BBIUMCJICHHS] 3HAUEHUN TPUTOHOMETPUUECKUX Y4eOHO-
IIPOU3BOJIBHBIX TeMaTU4YeCKoe TUTaHUpOBaHUeE 1o anredpe 9 kimacc No
¢duryp, cusyc, Tema Bc O6sa3at Yacts, popmupyemasi OCHOBHBIE BUbI
KOCHUHYC M TaHT€HC JeATEIbHOCTH y4aIuxcsl (QyHKIMM HUCTIOIb30BaTh
OCTpOTO yrJia nps KOMITbIOTEPHBIE TPOTPAMMBI.
MOYTOJIbHOTO
TPEYTOJIbHUKA,
3HAYEHHUS CUHYCA,
KOCHHYCa,
TaHIeHCa IS
yrios 30°,45°,60°,
pelIeHue 3a1au.
OxkpyxHo | B3aumnoe 17 OOBSICHATH TOHATHE MPONMOPIIUOHATHLHOCTH OTPE3KOB, CoBepIlIeHCTBOBAH




CTh PaCIIOIOKEHHE bopMyIMpoBaTh OMpeIeNeHuUs MOA00HBIX ue oOuey4yeOHbIX
psIMOM U TPEYTOJLHUKOB U KO3 dHUIIeHTa TT0A00HS. U
OKPY>KHOCTH, dopMyIHpoBaTh U JOKA3bIBATh TEOpPEMY 00 OTHOILIEHUU | OOIIEKYIbTYPHBIX
KacaTelnbHas K 10 e MOJOOHBIX TPEYTrOIbHUKOB. POPMYIUPOBATh | HABBIKOB PabOTHI C
OKPYHOCTH, Y JI0Ka3bIBaTh MIPU3HAKHU MOJ00US TPEYTOJIbHUKOB, uHpopMalei B
rpajycHas Mepa pemarh 3a7a4d Ha X npuMeHenre. PopMyanupoBaTh U nporecce
IYyTH OKPY>KHOCTH, JTIOKa3bIBaTh TEOPEMY O CPEIHEN JTMHUH TPEYTrOJIbHUKA. CUCTEMaTHU3ALNH U
Teopema o DopMyIUPOBATH U JI0KA3bIBATh TEOPEMY O MEPECECUCHUU | 00O0OIIECHUS
BIIMCAHHOM YTJI€ MeJMaH TpeyrojbHuka. GopMyIupoBaTh U JOKA3bIBATh UMEIOIINXCS U
OKPYHOCTH, TEOpEMY O MPONOPLUHUOHAIBHBIX OTPE3KaX B MOJIyYEHHS] HOBBIX
CBOKCTBA PSAAMOYTOJIBHOM TpEyTOJbHUKE. POPMYIINPOBATH U 3HAHUU, YMEHUU U
OMCCEKTPUCHI yTia J0Ka3bIBaTh TEOPEMY O IPONOPLUOHATIBHBIX OTPE3KaX B | CHOCOOOB
, CBOMCTBa IPSIMOYTOJIBHOM TpeyrojibHUKe. OObSICHITh, KAK MOXHO | JEATEIbHOCTU B
CEPEIMHHOIO UCIIOJIb30BaTh CBOMCTBA MOI0OHBIX TPEYTOJIBHUKOB B oOnactu
NEPHEHINKYJIIApA K U3MEPUTENIbHBIX Pa00Tax HA MECTHOCTH. MaTeMaTHKU
OTpE3Ky, TeopemMa DopMyIHPOBATH ONPEAEICHUE U WILTIOCTPUPOBATH
0 IepeceyeHu MOHATHUS CUHYCA, KOCHHYCA U TAHI'€HCA OCTPOro yriia
BBICOT MPSAMOYTOJIBHOTO TPEYTOJIbHUKA; BEIBOJAUTH OCHOBHOE
TPEYTOJIbHUKA, TPUTOHOMETPHUUECKOE TOXKJIECTBO U 3HAYEHUS CUHYCA,
BIIMCaAHHAS U KOCHHYyca U TaHnreHca yrioB 30°, 45°,60°; nis
onucaHHas BBIYMCIICHUS 3HAUEHU TPUTOHOMETPUYECKUX YUeOHO-
OKPY’KHOCTH, TEMaTUYEeCKOe IUIaHUPOBaHUE 10 anredpe 9 kimacc Ne
peleHue 3aaad. Tema Bc O6s3at Yacts, popmupyemast OCHOBHBIE BUIbI

JeATEIbHOCTH y4aIuxcsl (QyHKIMA UCTI0Ih30BaTh
KOMITBIOTEPHBIE TPOTPAMMBI.
[ToBTOpEH dopMUpOBaHUE
ue CTPEMJIEHHS K

MIPOIOJIKEHUIO




00pa3oBaHUS U

CO3UJIaTEJILHOMN
JEATENBHOCTHU C
IIPUMEHEHUEM
cpeactB UKT
9 Ki1ace
kiacc | Ha3zsanu | OcHOBHOE Komnu | XapakTepucTrika OCHOBHBIX BUJIOB ACSATEIIBHOCTH JlesTeabHOCTD
€ TEMBl | COAECP)KAHME TEMBI | €CTBO | yUCHHKA YUHTEIIS C yYETOM
4acoB paboueii mporpaMMel
BOCITUTaHUs
Auredpa
9 Ksampar | ®ynkuus, obnacte | 22 BoruncnaTs 3Hauenus GyHKUMH, 3a1aHHbIX popMynamu; | CoBepHIEHCTBOBaH
WYHas OIpEIEIECHUS U Haxonuthb 0651acTh onpeneneHust 1 00JacTh 3HaYEHUS ue o0uey4yeOHbIX
byHKIM | 00J1aCTh 3HAYCHUM dbyukiuu. HaxoauTs 065acTh onpeaeneHus u 001acTh 151
A (GyHKUIMU ,CBOMCTBA 3HaueHusa QpyHkimu; OnuceiBaTh CBOMCTBA (DYHKIIMH HA OOILEKYIbTYPHBIX

dyHKUMH,
KBaJPaTHBIN
TPEXWIEH U €T0
KOPHHU, Pa3JI0KEHHE
KBaJIpaTHOTO
TpexuJieHa Ha
MHOKUTEJH,
dyHKIHS Y=ax’, ee
rpaduK U CBOMCTBA,
rpaduku GyHKIMMA
y=ax’+n u y=a(x-

OCHOBE €€ rpauueckoro npeacrasieHus; Mcnoap30Barh
(YHKUHMOHATIBHYIO CUMBOJIMKY ISl 3aITUCH
pa3HO00pa3HbIX (PaKTOB CBSI3aHHBIX C
paccMaTpuBaeMbIMU (DYHKLUSMHU, CTPOUTH PEUEBbIE
KOHCTPYKLIMU C UCTIOJIb30BaHUEM (DYHKIIMOHAIBHOM
TepMuHONIorur HaxoauTs no rpaduky nIpoMexyTKU
BO3pacTaHus U yObIBaHUS (PYHKIIMH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, HAMOOJIbLIIEE U HAUMEHbBIIIEE
3HauyeHus. Pacnio3HaBaTh KBaApaTHBIA TPEXUJIEH.,
BBIICHATH BO3MOKHOCTb Pa3J10KEHUS HA MHOKUTEIIN.
IIpencraBisATh KBaApaTHBIM TPEXUYJICH B BUJIE

HABBIKOB PabOTHI €
uH(popmarueit B
npouecce
CUCTeMAaTHU3allH U
000011eHus
UMEIOILNXCS U
HOJTyYEHUS] HOBBIX
3HAHUW, YMEHUU U
croco0oB
NEeSATEITbHOCTH B
oOnactu




2
m)“, IOCTPOCHHE

MIPOU3BEACHUS JUHEUHBIX MHOXKUTENE. CTPOUTH MaTeMaTUKH
rpaduka rpadukn GyHKIMA y= ax’ + n, y= a(x - M)°. BBIIOIHSITE
KBaJpaTUYHOM npocreiimue npeodpazoBanus rpagukoB. CTpoUTh
byHKIUH, QYHKIUS rpaduK KBaJpaTUIHON (DYHKIIUU U ONHUCHIBATH €€
y=x", xopers N-OI1 cBoiictBa. CTPOUTH rpaduK CTEMEHHOW QyHKIHU. y = X"
CTEIIEHUA C HATypAJIbHBIM ITOKA3aTEJIEM U ONMCHIBATH €€ CBOMCTBA.
@opMyIMpPOBATH ONPEAEIECHUE KOPHS N-U CTEIICHH;
HaxXOJUTh €ro 3HaueHue. PopMyIupoBaTh ONPEACICHUE
Y CBOMCTBA CTEIIEHH C PAlMOHAJIBHBIM II0KA3aTENIEM. ,
MPUMEHSTH UX MPU HAXOKJIECHUU 3HAYECHUN U
YIPOILIEHUH BBIPAKEHUN.
VYpasue | llenoe ypaBuenue u | 20 Pemate ypaBHeHUS TpeTheii U Oosiee cteneHelt ¢ oquuM | DopmupoBanue
HUA U €ro KOpHH, IpOOHBIE HEHU3BECTHBIM C IIOMOILBIO PA3JI0KEHUSA HA MHOKUTEIIA U | CTPEMIICHHUS K
HEPABEH | pallMOHAJIbHBIC BBEJCHUS BCIIOMOTaTEIbHON IIEPEMEHHOM. IIPOIOJKEHUIO
CTBa C ypaBHEHMUS, Hcronb30BaTh aIroOpUTM CI0KEHHS U BBIYUTAHUS oOpa3oBaHUsI U
OJHOMN peuenue JIpo0elt ¢ pa3HbIMH 3HAMEHATEISIMU, YIIPOIATh CO3UAATEIIbHOU
IIEPEMEH | HEPABEHCTB BTOPOU BBIPAXKEHUS, COAEPKAIIME TEUCTBUS CIIOKEHUS U NEATEIBHOCTH C
HOM CTEIECHU C OJHOMN BBIYUTAHUS ApoOeid. OnpeaensTs cnocod pa3ioKeHHs Ha | IPUMEHEHUEM
IIEPEMEHHOU, MHOXUTENU. POPMYIIMPOBATH U IPUMEHSATh aJTOPUTM cpeacts UKT
peleHne penieHus: OMKBaapaTHOro ypaBHEeHUsA. POpMYyIHpPOBATH U
HEPABEHCTB MIPUMEHSTH aJITOPUTM PELIEHNS HEPABEHCTB BTOPOU
METOJIOM CTEIEHH C OJHOM nepemeHHou; [IpumeHsaTh
WHTEPBAJIOB. rpaduueckoe npeACcTaBiICHUE JIJIsl PeIICHUsS HEPABEHCTB

Hexoropsie mpuemsl
pELICHUS LENIbIX
YpaBHEHUM.

BTOPOU CTENEHH C OJTHOW nepeMeHHOU. DOpMyIupoBaTh
Y IPUMEHSTH aJITOPUTM PELICHHS] HEPABEHCTB C OJHOMU
MePEMEHHON METOJIOM HHTEPBAJIOB, U300paKaTh
pELICHUsI HA KOOPAUHATHOW NPSIMOU, BIAJETh
CUMBOJIMYECKON U ajreOpanvecKkoil 3am1chio OTBETA.




VYpasue | YpaBHenue c nsyms | 20 DopMyJIMPOBATH ONPEEICHUE YPABHEHHUS C IBYMS dopMupoBaHue
HUS U IIEPEMEHHBIMU U €T0 nepeMeHHbIMHU. OnpenensaTh, IBISETCS JIM I1apa YUCel OTBETCTBEHHOTO U
HEpaBeH | rpaduk, peneHneM JaHHOro ypaBHeHus. OnpenesnsarTs CTeeHb n30UpaTeIHLHOrO
CTBa C rpaduyeckui ypaBHeHus. OnpenensaTb BUJbl TpaUKOB YpaBHEHUM ¢ | OTHOLLEHUS K
JIBYMS croco0 perieHus JBYyMsI IEPEMEHHBIMU U YMETh X CTPOUTh; Onpenensate | nHPpopMaIuu
IIEPEMEH | CUCTEM YPABHEHHU, KOJIMYECTBO PEIICHUH CUCTeMBI O Tpaduky; Pemarp
HBIMU U | PEIIEHUE CUCTEM rpaduyuecku cuctemsl ypaBHeHU. opmMyInpoBaTh
ux YPaBHEHUHN BTOPOU ITOPUTMBI CITOCOOOB PEIICHUS CUCTEM YPaBHEHUI
CHUCTEM | CTEIICHH, PEIICHHE BTOPOM CTENEHU U IPUMEHSTh UX MPHU PEIICHUN
bl 3a7a4 C IOMOILBIO CUCTEMBI YPABHEHHUI BTOPOU CTETIEHU C ABYMS

YPaBHEHUU BTOPOM MEpEMEHHBIMU. PelaTs TEKCTOBBIE 3a/1a4n

CTEIICHH, aJiredpanvyeckiuM crocoOOM: MEPEXOAUTh OT CIOBECHOM

HEPaBEHCTBA C (bOopMyJIMPOBKH YCIOBHS 3a/1a4H K aJireOpandecKkon

JIBYMS MOJIEJIN ITyTEM COCTABJICHUs YPABHEHUS; PEIIATh

IIEPEMEHHBIMH, COCTAaBJICHHOE YPABHEHUE; UHTEPIIPETUPOBATH

CUCTEMBI pe3ynbrar. OnpenensTsh, SBISIETCS JIM I1apa YHCell

HEPABEHCTB C pelieHrneM HepaBeHcTBa; M300paxaTh Ha KOOpAUHATHON

JIBYMS IJIOCKOCTH MHOYKECTBO TOYEK, 3aJaBAEMOE

IIEPEMEHHBIMHU. HepaBeHCTBOM. MInmocTpupoBaTh Ha KOOPIMHATHOM

IIJIOCKOCTH MHOYKECTBO PEIIEHUN CHCTEMbI HEPABEHCTB

Apucdwme | ITocnenoBarensbHoct | 17 [IpumeHsTh MHAEKCHBIE 0003HAYEHUs, CTPOUTD peueBble | PopMHUpOBaHUE
THYECKA | U ONPEIEIICHNE BBICKA3bIBAHUS C UCIIOJIb30BaHUEM TEPMHUHOJIOTHH, NIPEACTABICHAN
AU apupmMeTnyecKoin CBSI3aHHOU C MOHATHEM NOCIEN0BATENBHOCTH. 3HATH 00 undopmanuu
reOMETpP | MPOIrPECCHH, CHIO0COOBI 33JaHUS MTOCIIEI0BATEILHOCTU. BBIUNCIATS KaK Ba)KHEHIIEM
nyeckas | ¢popmyia N-HOTO YIEHBI IT0CIE0BATEIbHOCTH, 3aJaHHON PEKKYPEHTHOU CTPaTErH4eCKOM
nporpec | uieHa dbopmyroit Pacnio3zHaBaTe apuMeTHIECKYIO pecypce
cuu apumeTryecKoit IPOTrPECCHUI0 MIPU Pa3HBIX crloco0ax e€ 3a1aHus; Pa3BUTHS JINYHOCTH

IPOTPECCHH,

DopMyIHpPOBaTH, 3aMMKUCHIBATH U BEIBOAUTH (POPMYITY TI-




dbopmyita cyMMBI N-
MIEPBBIX YJICHOB
apupMeTHIECKON
IIPOTPECCHH,
orpenenecHue
F€OMETPUYECKOU
IPOTPECCHH,
dbopmyna N-HOTO
F€OMETPUYECKOU
IPOTPECCHH,
dbopmyrna cyMmsl N-
MEPBBIX WICHOB T.II.

ro wjieHa apupmMerndeckon nmporpeccuu. [lpumeHsaTh
(dopMyIly II-T0 4WieHa Npu peleHuu 3aaad. 1M3o0paxars
YJICHBI [IOCJIE0BATEIBHOCTA TOYKaMU HAa KOOPJAUHATHOU
110ckocT GOpMyIMpOBaTh, 3aIIUCHIBATh U IIPUMEHSITh
(OpMyJIBI [I-TO YIEHA FEOMETPUYECKON TPOTPECCHH,
CYMMBI [IEPBBIX IT WieHOB Pemarte 3a1auu ¢
UCITIOJIb30BaHUEM (DOPMYJIBI I1-TO YJIEHA T€OMETPUUECKOM
porpeccuu, GopMyIibl CyMMBI IEPBBIX 11 YIEHOB
r€OMETPUUECKON Mporpeccuu. Pemars TeKCTOBbIE
3a/layu Ha MpUMEHEHHE PopMyI1 apu(PMETHUECKOU U
r€OMETPUYECKON ITPOTPECCHI.

DnaeMeH
TBI
KOMOUH
aTOPHKHU
5
TEOPHH
BEpOSTH
OCTEH.

MIPUMEPHI
KOMOMHATOPHBIX
3ajad4,
MepeCTaHOBKHU,
pa3MenieHus,
COYCTaHMUS,
OTHOCHUTEIIbHAS
4acToTa CIIy4ailHOTO
COOBITHS,
BEPOSTHOCTD
PaBHOBO3MOHBIX
COOBITHH, CIIOKEHHUE
Y YMHOXEHUE
BEPOSITHOCTEN.
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BrInonHTh epe6op BCEBO3MOKHBIX BAPUAHTOB JIJIs
nepecuera 00beKTOB MM KOMOWHaUi. PopMyITHpOBaTh
U IPUMEHSITh TPABUIIO KOMOMHATOPHOTO YMHOKEHHUSI
JUTSL pEeIIeHUs 3a/1a4 Ha HaXO0XJICHHE Yrciia O0BEKTOB
I KoMOuHaIui; Pacmmo3naBaTs 3a1aun Ha
ONPEAECICHNUE YHUCIIa IEPECTAHOBOK U BBITIOJIHSTh
COOTBETCTBYIOIIME BbIUKMCIICHUS; PemaTes 3a1aumn Ha
BBIYUCJIEHHUE BEPOATHOCTH C MPUMEHEHUEM
KOMOMHATOPUKHU. BBIYUCTSATH YaCTOTY CIIy4allHOTO
coObITUsI. O1IeHUBaTh BEPOSTHOCTD C MMOMOIIIBIO
YaCTOThI, MOJTYYCHHOU OMBITHBIM ITyTeM. [IpuBOIUTH
MPUMEPHI JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHIA;
OOBSICHATH 3HAYMMOCTh MAJIOBEPOSTHBIX COOBITUH B
3aBUCUMOCTH OT MX MOCJIEACTBUM; PemaTe 3anaun Ha
HaXOXJeHUE BeposiTHOCTEN coObITuil [Ipeobpa3oBriBaTh
anredpandecKre BhIPAXKEHHUS, HAXOUTh UX 3HAUCHHE

pa3BUTHE
CITOCOOHOCTEM,
YIOBJICTBOPEHUS
ITO3HABATEIbHBIX
UHTEPECOB,
caMopeaTu3aInm
00yyJarommxcsi, B ToMm
YHUCJIC JIMII,
MIPOSBUBILINX
BBIJIAOIIHECS
CITOCOOHOCTH,
3HAKOMCTBO
oOy4JaroImxcsi ¢
METOIaMU HAyIHOTO
MMO3HAHUS




BbIpaxkeHUH. [IpuMeHITh POpPMYIIBI COKPALLIEHHOTO
YMHOEHUS IpU IPEe0Opa30BaHUU BbIPAKEHUM.
BoInonHATh nelicTBUs U peoOpa3oBaHus C
palMOHAIBHBIMU BBIpAXKCHUAMU. PemaTe JIMHEWHEIE,
KBaJpaTHbIE U OMKBaApaTHbIE ypaBHEHUS. [[pUMEHATH
(OpMyJIBI I1-TO YWIEHA U CYMMBI 11 YJIEHOB
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPECCUU IpH
pemieHuu 3aaa4. Pemate ApoOHO- pamoHaIbHbIE
ypaBHEHUS 1O aNropuT™My. [IpUMEHSTh CXEMBI peleHus
pa3HbIX BUJIOB 33/1a4, COCTABJISITH MATEMATHUYECKYIO
MOJIEJIb peabHbIX CUTyauuid. [[puMeHaTh paznuyHbie
CHOCOOBI pelIeHHsl CUCTEM ypaBHEHU. PemaTs 3a1auu ¢
IIOMOILBIO CUCTEM YpaBHEHHH Pemiate HepaBeHCTBA
BTOPOU CTENIEHU C OJTHOU nepeMeHHOoM; [IpuMensaTh
rpauyeckoe npeacTaBiIeHue sl pelIeHUs HEPaBeHCTB
BTOPOU CTENIEHU C OJTHOW nepeMeHHOM. [IpumeHnaTs
(bopMyJIBI TIPU pElIeHNA KOMOMHATOPHBIX 3a/ad4,
ONPENENATh KOJIMYECTBO PABHOBO3MOXKHBIX UCXOOB
HEKOTOPOT'O UCIIBITAaHUS, IPUMEHSTh KIaCCUYECKOEe
onpeeneHne BepoaTHOCTU. OnpenensiTh BUIbI
GbyHKUMA, 10 rpaduKy ONpenesTh CBOMCTBA (DYHKIIHIA.
3HaTh AJITOPUTM MOCTPOEHUS TPAPUKOB (DYHKIIHIA.

IToBTOpE
HUE
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BKJTIOUCHHE
oOy4Jaromnuxcs B
MIPOIIECCHI
peoOpa3oBaHus
COLMAIBHOM CpEIbI,
(dbopMHUpOBaHUS Y HUX




JINACPCKUX KAYUCCTB,
OIIbITa COHI/IaHBHOﬁ

NESATEIbHOCTH,
peanuzanuu
COLIMAJIBHBIX
IIPOEKTOB H
porpamMmm
I'eomeTpus
Bekrop | [lonstue BekTopa, @OopMyIMpPOBATH ONIPEAECICHUE U NIUTFOCTPUPOBATH PopMHUpOBaHUE
BI PaBEHCTBO MOHATHUS BEKTOPA, €T0 JUIMHBI, KOJUIMHEAPHBIX U PABHBIX | COLIMAJIBHBIX
BEKTOPOB, BEKTOPOB; MOTUBUPOBATh BBECHUE ITOHATUI U LIEHHOCTEN
OTKJIA/IbIBAaHNE JNEUCTBUM , CBA3aHHBIX C BEKTOPaMH, IIPUMEHSTh oOyuarommuxcs,
BEKTOpa OT JJaHHOMN BEKTOPBI U IEHCTBHSI HAJI HUMH IIPU PEILICHUN BKJIFOUECHHE
TOYKH, PELICHUE reoMeTpuyecKux 3aaa4d. @opMynupoBaTh U JOKa3blBaTh | 00yJaromMXcs B
3aJ1a4, CyMMa JIByX TEOPEMY O CPEIHEN JIMHUH Tpaneuuu IIPOLIECCHI
BEKTOPOB, 3aKOHBI npeoOpa3oBaHUs

CJIOKEHUS
BEKTOPOB, MPABUIIO
napajjienorpaMmma,
CyMMa HECKOJIbKUX
BEKTOPOB,
BBIYMTAHHE
BEKTOPOB,
MPOU3BEICHUE
BEKTOpa Ha YHCIIO,,
pUMEHEHUE
BEKTOPOB K
pELIEHUIO 3a]1ay,

COLIMAJILHOM Cpebl




CpCansasa JTNHUA

Tparenuu.
Meron | PaznoxeHnue 10 OOBSICHATH U WUTIOCTPUPOBATH TOHITHS dopmMHpOBaHUE
KOOPJIMH | BEKTOpPA 110 ABYM IPSIMOYTOJIBHOM CUCTEMBI KOOPJAHHAT TOUYKU U IPEICTABICHUM
aT HEKOJUIMHEAPHBIM KOOPJIMHAT BEKTOPA HAXOUTh KOOPJIMHATHI BEKTOPA 110 00 uHpopMauu

BEKTOpaM, €ro pa3J0KEHUIO U HA00OPOT; ONPEAEIIATh KOOPAUHATBl | KaK BaXKHEHIIEM

KOOPJIMHATHI PE3YNbTATOB CIOKEHMS], BBIYUTAHUS, YMHOKEHHUS CTpaTernyecKkoM

BEKTOpA, CBA3b BEKTOpa Ha YMCII0, KOOPAMHATHI €r0 Hayajla U KOHLA; pecypce

MEXTY BBIYHCIIATH JIJIMHY BEKTOpA MO €ro KOOpAUHATAM, pa3BUTHSA

KOOpJIMHATaMU KOOPJIMHATHI CEPEUHBI OTPE3Ka U PACCTOSIHUE MEXKIY JUYHOCTH

BEKTOpa U JIBYMsI TOUKaMU. 3allUChIBaTh YPAaBHEHUE NIPSIMOU U

KOOpAMHATaMH €T0 YpaBHEHHUE OKPYKHOCTH; VICII0Nb30BaTh ypaBHEHUE

Hayaja 1 KOHIa, MPSIMOW U OKPY>KHOCTH TP PEIICHUU 3a]1a4

MPOCTEHUIINE 3a7a4n

B KOOpJMHATAX,

YpaBHEHUE JINHUU

Ha TJIOCKOCTH,

ypaBHEHUE

OKPYHOCTH,

YpPaBHEHHE MPSIMOM,

B3aMMHOE

pacIoyioKEHUE ABYX

OKPYKHOCTEMN
CootHo | CuHycC, KOCUHYC, 18 DopMyIMPOBATh U WLUTKOCTPUPOBATH OINPEICIICHUE HCIOJIb30BaHUE
IIEHUSI | TAHTE€HC, KOTAHTEHC, CUHYyCa, KOCUHYCa, TAHT€HCA U KOTaHTeHca yrioB oT 0 BOCIIUTATEIbHBIX
MEXKJy | OCHOBHOE 10 180 rpaxycoB. HaxoauTs 3Ha4€HUsI OCHOBHBIX BO3MOKHOCTEMN
CTOpOHA | TPUTOHOMETPHYECK TPUTOHOMETPUUECKUX (PYHKIIHI 1O OMpeeTIeHHUIO, CoJlep KaHUs
MH U 0€ TOXJECTBO, MPUMEHSTH (DOPMYJIBI JIJISl BEIYUCIICHUS KOOPAUHAT y4e0HOTO TIpeMeTa




yriaamMu | GopMyJibl Toukd. HaxoauTe 3HaU€HUsI TPUTOHOMETPUUECKUX yepe3 o0CyKIeHue
TPEYroJa | IPUBEACHUSA, (GyHKIHIA ¢ TOMOIIBIO OCHOBHOTO TPUTOHOMETPUUYECKOTO | HEOOXOIMMOCTH
bHUKA. | (opMyIIbI AJist ToxkAecTBa. DOPMYIHPOBATH U 1OKA3bIBATh TEOPEMBI pPa3yMHOTro
CkansipH | BBIYUCIIEHUS CUHYCOB U KOCHUHYCOB, IPUMEHSATh UX IIPU PELICHUU NOCTUKEHUW HAYKH U
oe KOOpJIMHAT TOYKH, TpeyroibHUKOB. DOpMyIMpOBaThH OMPEACICHUE yTila TEXHOJIOTUU JIJTA
IIPOM3BE | TEOpPEMA O IUIOIIAIN MEXKIYy BEKTOPAMU, ONIPEJECICHUE CKAISIPHOTO JaTbHENIIETO
JICHHUE TPEYTrOJIbHUKA, MPOM3BEICHUSI BEKTOPOB, YCIOBUE MEPIICHANKYIIPHOCTH | pA3BUTHUSA
BEKTOpPO | TEOpEMa CUHYCOB, HEHYJIEBBIX BEKTOPOB. H300paxkaTh YroJl MEXIY YEJI0BEYECKOTO
B. TeopeMa KOCHHYCOB, BEKTOPAMH, BBIYUCIIATH CKAISIPHOE MPOU3BEICHUE oO1iecTBa

pelieHue [IpumeHTh TEOpEMY O HAXOXKICHUU TUTOIIAIN

TPEYrOJIbHUKOB, TPEYTOJIbHUKA, (POPMYJIbI CKAISIPHOTO MIPOU3BEICHHUS

U3MEPUTEIIbHBIC JUISL pELICHUS MPOCTEUIINX TIIITAHUMETPUUECKUX 3a7a4

paboThI, yroi

MEXK1y BEKTOPAMH,

CKaJISIpHOE

IIPOU3BEICHUE

BEKTOPOB,

CKAJIIPHOE

MIPOM3BE/ICHUE B

KOOpJIMHATaX,,

CBOMCTBa

CKQJISIPHOTO

MPOU3BEICHUS

BEKTOPOB.
Jnmuua | [IpaBuibHbIE 12 dopMyIHpoOBaTh U JOKA3bIBATH TEOPEMBI 00 CoBepIlIeHCTBOBAH
OKPYH | MHOTOYTOJIbHUKH, OKPYXHOCTSIX, 3HaTh (JOPMYJIBI 3aBUCUMOCTH MEXTY ue o0meyuyeOHbIX
OCTU U | OKPYXKHOCTb, paanycamMy BIMCAHHOM, OIIMCAHHOM OKPYKHOCTH H 151
IJIONIA]] | ONKUCAHHAsI OKOJIO CTOPOHOM ITPABUJILHOI'O MHOTOYrOJIbHHKA [IpuMeEeHsTH 0OIIEKYITbTYPHBIX




b Kpyra | IPaBUJIBHOTO (GopMyJIbI IIIOIAN, CTOPOHBI IPABUIIBHOTO HaBBIKOB pabOTHI €
MHOT'OYTOJIbHUKA, MHOT'OYTOJIbHUKA, PaJinyCa BIIMCAHHON OKPYKHOCTH, uHpopMaruen B
OKPYHOCTB, CTPOUTH IIPaBUIIbHBIE MHOTOYTOJIbHUKH C IIOMOILBIO nporecce
BIIMCAHHAS B LUPKYJIS ¥ JIMHEHKU U TpaHCHOpTUpa 3HATh (hOPMYIIbI CUCTEMaTU3ALMH U
IIPaBUJIbHBIN JUISL BBIYUCJIEHUS JIMHBI OKPY’KHOCTH U JIJIMHBI AYTH; 00001eHus
MHOT'OYT'OJIbHUK, NPUMEHSATDH UX JUJISl pEHICHUS 3a/1a4 3HATH (POPMYJIBI UMEIOLIUXCS U
bopMymbl 1151 IJIOIIAH KPYTa U KPyrOBOTO CEKTOPA, HAXO0XKACHUE ITOJIyYEHHSI HOBBIX
BBIYMCIICHUS IJIOIIA/IA KPYTa U KpPYyTrOBOTO CEKTOPA. 3HAHUU, YMEHUU U
TUIOLIAM Croco00B
IIPABUIJIBHOTO NEATEIIBHOCTH B
MHOTOYTOJIbHUKA, obnactu
IIOCTPOCHUE MaTE€MaTUKU
IIPaBUIIbHBIX
MHOI'OYT'OJIbHUKOB,

JUIMHA OKPY’KHOCTH,
IUIOIIAAb KPyTa,
IJI0IAb KPYTOBOI'O
CEKTOpa

JIBuxeH | oToOpaxxeHue ®opMyIHpPOBATh U AOKA3bIBATH TEOPEMBI 00 ®opMHUpOBaHUE

us IJIOCKOCTH Ha ce04, OKPYXHOCTSIX, 3HaTh (POPMYJIbl 3aBUCUMOCTH MEXTY CTPEMJIIEHUS K
MOHSATHE IBUKEHUS, paguycaMy BIMCAaHHOW, ONTMCAHHOW OKPY>KHOCTH U ITPOJOJKEHUIO
HaJIO)KEHUS U CTOPOHOM MTPAaBWJIBHOTO MHOTOYTOJIbHUKA [[prMeHATh o0pa3oBaHUI U
JBH>KCHUS * ,TTapall (bopMyJIbI 101U, CTOPOHBI TPABUIBHOTO CO3UJIaTEIIbHOU
€JIbHBIN IIEPEHOC, MHOI'OYT'OJIbHUKA, paJilyCa BIIMCAHHON OKPY’KHOCTH, NEATEIIBHOCTH C
IIOBOPOT, CTPOUTH IPABUIIbHBIE MHOI'OYT'OJIBHUKH C IIOMOILBIO IIPUMEHEHUEM

UPKYJISL U TUHEHKH U TPAaHCTIOPTHPa 3HATH (DOPMYJIBI cpeactB UKT

JUISL BBIYMCJIEHUS] JUIMHBI OKPY>KHOCTH U JUIMHBI 1YTH;
MPUMEHSTh UX JIJIS1 peIIeHUs 3a1a4. 3HaTh (POPMYIIbI




TUJIOIIAAN KPYyra U KPYroBOrO CEKTOPa, HAXOXKICHUE
TJIOMIAN KPYra U KPYTOBOTO M CEKTOpaA.

Hauanen | [Ipenmer 3HAKOMSITCS C IOHATHEM CTEPEOMETPHUH, OTIPEIEIISIOT ®opmHupoBaHUE
bI€ CTEPEOMETPHH, BU/JIbl MHOTOTPAHHUKOB. 3HAIOT 3JIEMEHTHI OTBETCTBEHHOT'O U
CBEJICHU | MHOIOTPaHHUKH, MHOTOIPaHHUKOB. DOPMYIIUPYIOT U 1OKA3bIBAIOT n30HUpaTENBHOTO
a1 U3 pU3Ma, CBOMCTBA NPSIMOYTOJILHOTO Napalieenunea, OTHOUIEHUS K
CTEpPEOM | MMapaJUIEIECIUIIEN, 3HAKOMSTCS C IOHATHEM O0OBbEMA Tela. uH(popMauu
eTpHUH o0beM Tena,

CBOMCTBa

IPSIMOYTOJIBHOTO

napajuieNenunena,

ApaMUJIA,

LUIMHAD, KOHYC,

cdepa u map.
IToBTOpE ITOBTOpSIFOT OCHOBHBIE MOHATHSI, CBOUCTBA U TEOPEMBI. dopmupoBaHue
HUE Hcnonb3ytoT u3ydeHHbIe IPUEMBI pELIEHUs 3a/1ad, IpeICTaBICHUI

YpPaBHEHUM, HEPABEHCTB.

00 nHdopmanuu
KaK Ba)KHEHIIIEM
CTPaTETUYE€CKOM
pecypce
pa3BUTHUA
JIUIHOCTH










