MOV «JIunen Nel» YTBEPXKJIAIO

_asrycra 2018 roga Hupexrop MOV « JIuneit Nel»
IIPUHSITA A.B.I'ynenko
Ha HAYy4YHO-METOJAMYECKOM COBETE asrycra 2018

npoTokoia Ne 1

YIIPABJIEHUE OBPA30OBAHMA AJIMUHNUCTPAILIMA
I[TETPO3ABOICKOI'O TOPOACKOI'O OKPYT'A

MOY «JIULIEM Nel»

MFLpEA
PABOYAS IPOI'PAMMA YUYEBHOI'O IIPEJIMETA
MATEMATUKA»
OCHOBHOM 00111€00pa30BaTeJbHOI MPOrPpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl

BA3OBbIil YPOBEHbB
7-9 KJIACC

COCTABUTEJIb:

YETBEPUKOBA C.B.

VYuurens MaTeMaTUKH BbICHIEH KBaJlU(UKAIIMOHHOW KaTeropuu
MHKKOJIA A.B.

VYyurens MaTeMaTUKU NEPBOM KBaJM(UKALIMOHHOW KaTeropuu
AJIEKCAHJIPOBA H.K.

VYyurens MaTeMaTUKH BbICHIEH KBalU(UKAIIMOHHOW KaTeropuu
TAI'MPOBA JI.B.

Yyuutenb MaTeMaTUKH

30JI0TUKOBA H.JI.

VYyurens MaTeMAaTUKH BbICHIEH KBaJU(UKAIIMOHHOW KaTeropuu
PBIBAKOBA M.B.

VYyurens MaTeMAaTUKH BbICIIEH KBalU(UKAIIMOHHOW KaTeropuu
KOYETOBA H.H.

Yuutenb MaTeMaTUKH

IMPOLIJIA DKCHEPTU3Y HA 3ACEJJAHUUN KA®E/IPbI
.__.2018

/ PribakoBa M.B., pykoBonuTenb kadenpsl MaTeMaTUKU
HA 3ACEJAHUU HAYYHO-METOIUYECKOI'O COBETA

_._ 2018



MOV «JIunen Nel» YTBEPXKJIAIO

26 asrycra 2019 roga Hupexkrop MOV « JIuneit Nel»
IIPUHSITA A.B.I'ynenko
Ha HAyYHO-METOJINYECKOM COBETE 26 asrycra 2019

npoTokoia Ne 1

VYIIPABJIEHUE OBPA30BAHUA AJIMUHNUCTPAILINN
I[TETPO3ABOJICKOI'O 'OPOACKOI'O OKPYT'A

MOY «JIMIEM Nel»

MFLEA

PABOYAS ITPOI'PAMMA YUYEBHOI'O IPEJMETA
«MATEMATUKA»

OCHOBHO# 0011€00pa30BaTeIbHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHuUs

BA30OBbIN YPOBEHb
7-9 KJIACC

COCTABUTEJIb:

AJIEKCAH/IPOBA UK. (8A, 8B)

Yuurens MaTeMaTHUKU BBICIIICH KBaHHCI)HKaHHOHHOﬁ KaTeropmuu
30JJ0TUKOBA W.JL. (7T, 7]1)

Y4yutens MaTeMaTHUKU BBICIIICH KBaHHCI)HKaHHOHHOﬁ KaTeropuu
KOH/IPATHEBA E.C. (7A)

Y4yutensr MaTeMaTHUKU BBICIIICH KBaHHCI)HKaHHOHHOﬁ KaTeropuu
KOYETOBA H.H.

Yyurens MaTeMaTHUKA

MMKKOJIA A.B. (7B)

Y4yutens MaTeMaTHUKU BBICILIEH KBaHHCI)HKaHHOHHOﬁ KaTeropmuu
PLIGAKOBA M.B.

Y4yurenp MaTeMaTUKU BBICIIIEN KBaJIH(bI/IKaLII/IOHHOﬁ KaTeropuu

IMPOLIJIA DKCHEPTU3Y HA 3ACEJJAHUUN KA®E/IPbI
10.06.2019

/ PribakoBa M.B., pykoBoauTenb kageapsl MaTeMaTHKU
HA 3ACEJAHUU HAYYHO-METOIUYECKOI'O COBETA
26.08.2019

r. Ilerpo3aBoack



MOV «JIunen Nel» YTBEPXKJIAIO

24 anpens 2020 rona Hupexrop MOV « JIunei Nel»
IIPUHSITA A.B.I'ynenko
Ha HAy4YHO-METOJIMYECKOM COBETE asrycra 2020

npoTokoa Ne 9

YIIPABJIEHUE OBPA30OBAHMA AJIMUHNUCTPAIINN
I[TETPO3ABOZICKOI'O TOPOACKOI'O OKPYT'A

MOY «JIULIEM Nel»

MFLEA

PABOYAS IPOI'PAMMA YUYEBHOI'O IIPEJIMETA
MATEMATUKA»

OCHOBHOM 06m606pa30B3TeﬂbHOﬁ nporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/IH

BA3OBbIil YPOBEHbB
7-9 KJIACC

COCTABUTEJIb:

AJIEKCAHJIPOBA U.K. (9A, 9B)

VYyurens MaTeMAaTUKH BbICHIEH KBaJU(UKAIIMOHHOW KaTeropuu
KOH/APATBEBA E.C. (8A)

VYyurens MaTeMAaTUKH BbICHIEH KBalU(UKAIIMOHHOW KaTeropuu
MMKKOJIA A.B. (8B, 9T', 9]1)

VYyurens MaTeMAaTUKH BbICHIEH KBaJM(UKAIIMOHHOW KaTeropuu
30JI0TUKOBA H.JI. 8T, 8/1)

VYyurens MaTeMAaTUKH BbICIIEH KBaTU(UKAIIMOHHOW KaTeropuu
IMPOLIJIA DKCHHEPTU3Y HA 3ACEJJAHUUN KA®E/IPbI
22.04.2020

/ PribakoBa M.B., pykoBoauTenb kadeapbl MaTEMaTUKH

HA 3ACEJAHUU HAYYHO-METOANYECKOI'O COBETA
21.04.2020

r. Ilerpo3aBoack



MOV «JIunen Nel» YTBEPXKJIAIO

27 aBrycra 2021 roga Hupexkrop MOV « JIuneit Nel»
IIPUHSITA A.B.I'ynenko
Ha Hay4YHO-METOJMYECKOM COBETE 27 aBrycra 2021

npoTokoia Ne 1

YIIPABJIEHUE OBPA30OBAHMA AJIMUHNUCTPALINN
I[TETPO3ABOICKOI'O TOPOACKOI'O OKPYT'A

MOY «JIULIEM Nel»

PABOYAS IPOI'PAMMA YUYEBHOI'O IIPEJIMETA
MATEMATUKA»

OCHOBHOM 06m606pa30B3TeﬂbHOﬁ nporpaMmMbl OCHOBHOI'O 001mero 06pa303aﬂuﬂ

BA3OBbBIil YPOBEHB
7-9 KJIACC

COCTABUTEJIb:

KOH/IPATHEBA E.C. (9A)

Y4yutens MaTeMaTHUKU BBICIIICH KBaHHCI)HKaHHOHHOﬁ KaTeropmuu
MMKKOJIA A.B. (9B)

Y4yurens MaTeMaTHUKU BBICIIICH KBaHHCI)HKaHHOHHOﬁ KaTeropmuu
30JJ0TUKOBA H.JL. (9T, 9]1)

Y4yurensr MaTeMaTHUKU BBICILIEH KBaHHCI)HKaHHOHHOﬁ KaTeropmuu

IMPOLIJIA OKCIHHEPTU3Y HA 3ACEJJAHUU KA®E/IPbBI
10.06.2021

/ PreibakoBa M.B., pykoBoauTenb kadenpsl MaTeMaTUKU
HA 3ACEJAHUU HAYYHO-METOAUYECKOI'O COBETA
27.08.2021

r. Ilerpo3aBoack



HosicHuTebHAA 3aNIMCKA

Pabouas mnporpamma 1o wmareMaTHkKe s 7-9 KIIaccoB IOCTpOCHAa Ha OCHOBE
@DenepanibHOTO TOCYIAPCTBEHHOIO 00pa30BaTeNbHOrO CTaHAapTa ¢ ydyeroM Kounenmuu
MaTeMaTHYECKOro OO0pa3oBaHMs M OPUEHTHPOBaHA TPeOOBaHUS K pe3ysbTaTaM O00pa30BaHMA,
conepxammcs B llpumepHoil OCHOBHOW 00pa30BaTENbHON MpOrpaMMe OCHOBHOTO OOIEro
o0OpazoBaHwUs.

PaGouas mporpamma yueb6HOro Kypca «MaTtemaTukay, MOAylIb «Anredpa» paspaboraHa
U1 oOyvaromuxcss 7-9 KJIaccoB B COOTBETCTBHH C aBTOPCKOW Mporpammoii: Maremaruka:
paboune nporpammbl: 7—11 kmaccer / A.I'. Mepzisik, B.b. Tlomonckuii, M.C.SIkup, E.B.Bynxko.
— M. : Benrana- ['padp u opueHTHpOBaHA Ha MpENOAaBaHUE aNreOphl MO MPEIMETHON JIMHUH
yueoHukoB YMK A.TI'. Mep3znsk, B.b.Ilononckuii, M.C.Sxup «Anredpa. 7-9», M.: Benrana-
I'pad.

Monayns «['eomerpusi» - pabouass TporpaMMa COCTaBJICHa Ha OCHOBE aBTOPCKOU
nporpammel  JI.C.Atanacsna «l'eomerpusi» wu3gaHHod B cOopHuke «COOpHUK pabounx
nporpamm. ['eomerpus 7-9 knaccel», cocraButens T.A.Bypmuctposa, - M.: [IpocBenienue.
JlanHas mporpaMma OpHUEHTHMPOBaHA Ha pPEAM3ALUI0 CUCTEMHO-AESITEIBHOCTHOIO MOAXO0AA K
npoueccy o0y4eHHsl, KOTOpbIii 00ecreurnBaeT COOTBETCTBUE YUEOHOU eATeIbHOCTH ydaluXcs
UX BO3pacTy W WHIMBUIYaJbHOMY pa3BUTHIO, a TaKXe IIOCTPOCHHE PpPa3zHOOOpa3HBIX
00pa30BaTeNbHbIX HHAUBUIYAIbHBIX TPACKTOPHH JUIsl KQXKI0TO YUalllerocs.

OpnHOM W3 OCHOBHBIX IICJICH M3Y4YCHHS MATEMATHKHU SIBIISICTCS PA3BUTHUE MBIIUICHUS, TPEKIC
Bcero, (OpMHUpOBaHHE aOCTPAKTHOTO MBINUICHUS. B Tmporecce W3ydeHUs MaTEeMaTHKU
dbopMuUpyeTcsi JIOTMYECKOS M aJIrOPUTMHUYECKOE MBINUICHHE, a TaKKe TaKhe KadyecTBa
MBIIUICHHSI, KaK CHJIa U THOKOCTb, KOHCTPYKTHBHOCTh M KPUTHYHOCTH. [l amanranuu B
COBpPEMEHHOM HH(OPMAIIIOHHOM O00IlecTBE BaXXHBIM (hakTOpoM sBIseTcs (GOPMUPOBAHUE
MaTEeMaTUYeCKOT0 CTHJIS MBIIUJICHUS, BKJIFOYArOIee B ce0s1 MHAYKIINIO U JEAYKINI0, 00001eHre
¥ KOHKPETU3AllUI0, aHAJIU3 U CHHTE3, KIacCU(UKAILIMIO U CUCTeMaTH3alllio, a0CTparupoBaHue u
aHAJIOTHIO.

IIporpaMMa HampaBiieHa Ha JOCTH)KEHUE CIEAYIOIIUX HeJIeH:
* opMHUpOBaHUE 1IETOCTHOTO IPEICTABIECHUS O COBPEMEHHOM MHPE;
* pa3BUTHE MHTEJUIEKTYaJdbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydalluxcs, a TaKxKe
MHAUBUAYAIbHOCTH JINYHOCTH;
* (opMHpOBaHHE OCO3HAHHOTO BbIOOpa WMHIMBUIYaJIbHOM oOpa3oBaTenbHON Tpaekropuu. B
MOCTPOCHUU TpPOrpamMMbl OOy4YeHMs anredpe BeIyIIMMU METOAO0JIOTMYECKUMU OpPHUEHTHpaMU
BBICTYIIAIOT:
* UHTETPATUBHBIA MOJXO/ K IMOCTPOSHUIO O0YYEHHUSI B COBPEMEHHOM IIKOJIE C OpHEHTAIeld Ha
METaIpeIMETHbIE CBSI3U M OTOOpa)k€HHE POJIM IIKOJBHBIX NMPEJAMETOB B IIEIOCTHOW KapTHHE
OKpPYKaroIlero Mupa 1 HCTOPUIECKON PETPOCTIEKTUBE;
* COBPEMEHHBIC KOHIICTIIIMA MaTeMaTHIeCKOro o0pa3oBaHus B 0011e00pa3oBaTeIbHOMN IIKOJIE,
* IPUHIUI JIMYHOCTHO OPUEHTUPOBAHHOTO Pa3BUBAIOIIETO O0YUECHHUS.

Baxneiimen 3aga4yeil MKOJIBHOTO Kypca MaTEMATHKU SIBJIAETCS Pa3BUTHE JIOTUYECKOTO
MbIUIeHUsT ydamuxcs. Camu 0OBEKThl MaTeMaTHYEeCKMX YMO3AKJIIOUEHHH W TNpUHSATHIE B
MaTeMaTHKe TMpaBWia MX KOHCTPYHMPOBAaHHS CHOCOOCTBYIOT (DOPMHUPOBAHMIO YMEHUH
00OCHOBBIBaTh U JOKa3bIBaTh CYXKJEHHs, NPUBOJUTH UETKUE OINpPENEIeHUs, pPa3BHBAIOT
JIOTUYECKYIO MHTYHIIMIO, KPAaTKO U HAaIJIAIHO PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX ITOCTPOCHUN U
yd4aT HUX I[pUMEHeHuto. TeMm caMbIM MaTeMaTHKa 3aHMMAaeT OJHO M3 BEAYLIMX MECT B



(GbOopMUPOBAHUN HAYyYHO-TEOPETUYECKOTO MBIIUIEHUS IIKOJBHUKOB. PackpbiBas BHYTPEHHIOIO
TapMOHHUIO MaTeMaTHKH, (OPMHUPYS TMMOHUMAHHE KPAacoOThl M H3SIIECTBA MaTEMaTHYECKUX
pacCy’kJIeHU, BHOCUT 3HAYUTEIbHBIN BKJIAJ B 3CTETUUECKOE BOCIIUTAHUE YUAIIIUXCS.

O0mas xapakTepucTHKa Kypca MAaTeMaTHKH 7-9 KJ1accoB

CopepxaHue Kypca MaTeMaTuku B 7-9 kjaccax NpEACTaBIEHO B BUJE CIEAYIOLIMX
COJICPIKATEIBHBIX Pa3JelioB: «Anredpa», «UHCIOBBIE MHOXKECTBa», «DYHKIUN», «DIEMEHTHI
NPUKIATHON MareMaTHUKW», «Marematuka B HMCTOPUYECKOM pas3BuTum», «Harmsgnas
reomerpusi», «l'eomerpuueckue Gurype», «l3MepeHrne TreOMETPUYECKHX  BEIHUUHY,
«Koopaunater», «BekTopbi».

Conepxanue pasnena «Ajaredpa» GopMUpYyeT 3HAHHUS O MATEMATHYECKOM SI3bIKE, HEOOXOMMbIC
JUIS PEUICHUS MAaTEeMaTHYeCKUX 3a/1ay, 3a7ad U3 CMEKHBIX TUCIMILUIMH, a TAK)KE MPAKTHUYCCKUX
3amad. M3yueHnne Mmatepuana CrocOoOCTBYeT (OPMHPOBAHUIO y YYALIMXCS MaTEMaTHYECKOTO
arrmapara pelieHus 3aa4 ¢ MOMOIIbI0 YPaBHEHHI, CHCTEM YPaBHEHHIH U HEPABCHCTB.

Martepuan maHHOTO paszzenia MPEeACTaBIeH B acleKTe, CIIOCOOCTBYIOIIEM (OPMHUPOBAHUIO Y
yYaluxcs YMEHHUS TOJb30BaThCsl AITOPUTMAMU, CYIIECTBEHHAs POJb MPH 3TOM OTBOJIUTCS
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIIJICHUS — BAaXXHOW COCTABJISIIONIEH HMHTEIJIEKTYaJIbHOTO
pa3BUTHUS YETIOBEKA.

Cognepxxanne paszaena «Yuca0BbIe MHOKECTBA» HAICJIEHO HAa MAaTeMaTH4YeCKOe pa3BUTHUE
ydammxcs, GopMUpOBaHUE y HUX YMEHHS TOYHO, CXKATO M SICHO HM3J1araTh MBICIA B YCTHOH U
NMCbMEHHOW peud. Marepuan paszgena pa3BUBAET IOHATHE O YHUCIE, KOTOPOE CBSI3aHO C
M3yYECHUEM JCHCTBUTEIbHBIX YUCEN.

Ilenp conmepxanus paszgena « PyHKIUM» - NOJYYCHUE MIKOJbHUKAMU KOHKPETHBIX 3HAHWM O
(GYHKIMM Kak BaKHeHIIell MaTeMaTWdecKod Mojenu Ui ONHCaHWA U UCCIIEIOBaHUS
pa3HOOOpa3HBIX IMPOLIECCOB U SBJIEHUN OKpy»Katouiero mMupa. COOTBETCTBYIOIIMHM MaTepua
CHOCOOCTBYET DPAa3BUTHUIO BOOOpaK€HHsI M TBOPUECKUX CIIOCOOHOCTEHM YdYaluXcsi, YMEHHUIO
MCIIOJIb30BaTh PA3JIMYHBIC S3bIKK MAaTEMAaTHKU (CJIOBECHBIHN, CHMBOIMYECKUN, TpaduiyecKuil).

Copnepxanue pazzena «QJIeMeHThl NPHUKIATHOH MaTeMAaTHKHW» PACKPHIBAIOT IPUKIATHOE U
IIPAaKTUYECKOE 3HA4YEHHMs MAaTEMaTHKH B COBPEMEHHOM MHpe. Marepuas NaHHOrO pasjeina
crocoOCTByeT (OPMHPOBAHHIO YMEHMSA MPEIACTAaBIATh M  AHAIM3UPOBATH  PA3IUYHYIO
nH(pOpMalLMIO, TOHUMaHUIO BEPOSITHOCTHOTO XapaKTepa peajlbHbIX 3aBUCUMOCTEH.

Paznen «MaremaTuka B HMCTOPHYECKOM PpPa3BUTHM» HampasieH Ha (GOpMUPOBaHUE
LIEHHOCTHOTO OTHOLIEHUS K MaTEMaTUKE KaK HayKe, BOCIINTAHHUE YBAKECHUS K YUEHBIM, KOTOPBIE
BHECIIM BKJIAJl B Pa3BUTHE HAYKH, IOHUMAHNE OCHOBOIIOJIATAIOIINX JOCTHKEHUN KIIACCUYECKON
U COBPEMEHHOM MaTeMaTUKH.

Marepuan, ortHocsmuiics k suHuM «Harnmsgnas reomerpusi»  (3I€MEHTHI  HarjsAHON
CTEpEOMETPUH) CHOCOOCTBYET pPa3BUTHIO IMPOCTPAHCTBEHHBIX MPEJICTABICHUHM yualmuxcs B
paMKax U3y4yeHUs IJIaHUMETPUH.

Copnepxanne pasnenoB «[eomerpuueckne ¢uryps» u «U3mepeHne reoMeTpu4yecKHX
BeJIMYMH)» HAIEJICHO HAa IOJIyYeHHE KOHKPETHBIX 3HAHUM O TIeoMEeTpHYecKoil ¢urype Kak
BaKHEHIIEH MaTeMaTH4eCKOM MOJEIM JUIsl OMMCAHUSA OKpyXaromero mupa. CucremaTrnueckoe



U3Y4YCHHE CBOMCTB T'€OMETPUYECKUX (PUTyp TMO3BOJUT pPa3BUTh JIOTUYECKOE MBIIUICHHE U
MoKa3aTh MPUMEHEHHWE OSTHUX CBOMCTB TNPU PELICHWHU 337a4  BBIUMCIUTEIBHOTO U
KOHCTPYKTHUBHOI'O XapakTepa, a TAK)Ke MPAKTHUYECKUX.

Marepuan, OTHOCSIIMICS K coaepkareiabHbIM JUHUAM «KoopamHate» M «BekrTopbl», B
3HAYUTEIBHON CTENeHN HECET B cebe MEXIIPeIMETHbIC 3HAHUS, KOTOPBIE HaXOIAT MPUMEHEHHUE
KaK B pa3JIM4YHbIX MaTEMaTUUYECKUX AUCLUILIMHAX, TAK U B CMEXKHBIX IIPEAMETAX.

MECTO NPEJMETA B YYEBHOM IIJIAHE

BasucHslii yueOHbIii (00pa3oBaTeIbHBIN) IUIaH HA U3YYEHUE MaTEMAaTUKU B 7—9 Kiaccax

OCHOBHOMH ILIKOJIBI OTBOJMT 5 Yaca B HEJEIIO B TEUEHUE KaXKA0r0 roja o0ydenus, scero 175

4acoB B IOJ.
INVNIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA MATEMATUKHA B 7—9

KJIIACCAX

AJITEBPAYECKUE BBIPAXKEHU A

Buinycknux nayuumcsi:

® ONEpUPOBATh MOHATUSAMH «TOKIECTBO», «TOKIECTBEHHOE IPE0OPAa30BaHUEY, PELLIATh
3ajlauy, cojeprkamiue OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMynamu;

®  BBINOJIHATH IPE0OpPa30BaHMsl BEIPAXKEHUH, COIEPKAILUX CTEIIEHHU C LEIbIMU [TOKa3aTeIsIMH U
KBaJ[paTHbIEC KOPHH;

®  BBINOJHATH TOXJIECTBEHHbIE IPE0OPa30BaHUS PALlMIOHAIBHBIX BBIPAKEHUN HA OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Apo0smu;

®  BBIOJIHATDH Pa3JI0KEHUE MHOTOUJICHOB HA MHOKUTEIH.

Buinycknux noayuum 603mModCHOCb:

®  BHINOJHATH MHOTOIIIATOBBIE TIPE0OPa30BaHUs PAIIHOHAIBHBIX BRIPAKCHUN, IIPUMEHSIS
HIMPOKUI HAabOp crIOCOOOB U MPUEMOB;

® [IPUMEHSATH TOXKIECTBEHHBIE TPEOOPA30BAHUSI PAllMOHATIBHBIX BBIPAXKEHUHN JJIs1 pEeILICHUs
3aJa4 U3 Pa3IMYHBIX pa3zesioB Kypca.

YPABHEHUA

Buinycknux nayuumcsi:

e pemaTth OCHOBHBIE BU/Ibl PAllMOHAJILHBIX YPAaBHEHHUI C OHON EPEMEHHOM, CUCTEMBI IBYX
YPaBHEHMH C IByMsl IEPEMEHHBIMU;

® [IOHMMAaTh YpaBHEHHE KaK Ba)KHEUIITYI0 MATEMaTHYECKYIO MOJEIb JJIsl ONMCAaHUs U U3y4EHUs
pa3sHOOOpa3HBIX peaJbHBIX CUTYAIM, PEIIaTh TEKCTOBBIE 33/1a4M alNredpanyeckKuM MeTOI0M;

® [IPUMEHSATH rpaduyeckue NpeACcTaBICHUs A1 UCCIIeI0OBaHNs ypaBHEHUH), UCCIIEIOBAHUS U
pELICHHs CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

Buvinycknux nonyuum 603mooicHocmy:

® OBJIQJIETh CMEUUANBHBIMU IPUEMAMHU PELICHUs YpPaBHEHUN U CUCTEM ypaBHEHUI; YBEPEHHO
NPUMEHSATH anmnapaT ypaBHEHHH JUIs pelIeHns: pa3HOOOpa3HbIX 3a7ay U3 MaTeMaTUKH,
CMEXHBIX NPEIMETOB, PAKTUKH;

® [IpUMEHATH rpaduyeckre NpeACcTaBICHUs A HCCIEeI0OBaHUs YPaBHEHUH, CUCTEM
YpaBHEHUH, COJiepKaIINX OYKBEHHbIE KOO(PPUIIUEHTHI.

HEPABEHCTBA

Buinycknux nayuumcs:

® [IOHMMAaTh U IPUMEHITH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILICHHEM
HEpaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;



pelaTh JIMHEWHbIE HEPaBEeHCTBA C OIHOM MEPEMEHHOM U UX CUCTEMBI; pelliaTh KBaJlpaTHbIE
HEPaBEHCTBA C OMOPOM Ha rpaduueckre mpeaCcTaBICHHUS,
MPUMEHSTH arnapar HePaBeHCTB Ul PEIeHUs 3a/1a4 U3 Pa3InYHbIX Pa3/IesioB Kypca.

Bbll’lyC‘KHl/lK noiyvyum 603MOIICHOCHIb:

Pa3HOO0Opa3HBIM MPUEMAM JT0Ka3aTeIbCTBA HEPABEHCTB; YBEPECHHO IPUMEHSATH aInapar
HEpPaBEHCTB JUIs PELICHUs Pa3HOOOPA3HBIX MAaTEMaTHUECKUX 3aJ1a4 M 3a]1a4 U3 CMEKHBIX
NPEIMETOB, TPAKTHUKH;

HNPUMEHATH rpadHuecKre MPEICTaBICHUS I UCCIEeOBAaHHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, COJepKaIX OyKBeHHbIE KO3 PULIUEHTEI.

UMCJIOBBIE MHOXECTBA
Buvinyckuux nayuumes:

IIOHUMAaThb TCPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C IIOHATUEM MHOXXECTBA, BBIIIOJIHATH
ornecpanru HaaQ MHOXKXCCTBAMU;

HCII0JIB30BAaTh HAYAJIbHBIC ITPEACTABIICHHUA O MHOKCCTBE I[GﬁCTBHTGJII:HI:IX YHUCCII.

Bbll’lyCKHuK noy4unt 603MONCHOCNTb:

pa3BHUBATh MPEACTABICHUE O MHOKECTBAX;

pa3BHUBATh MPEACTABICHUE O YHCIIC H YUCIIOBBIX CUCTEMAaX OT HaTYPaIbHBIX J0
JICHCTBUTEIILHBIX YUCEI; O POJIM BHIYMCICHUN B TIPAKTHKE;

pa3BUTh U YIIIyOUTh 3HAHUS O JICCITUYHOM 3aIMCHU JICHCTBUTEIBHBIX YMCEI (TIEPHOAHYCCKHIEC
Y HEMIePUOIUYECKHE IPOoOH).

®YHKIIN.
Bbll’lyCKHuK Haylmmc;z:

MIOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TIOHSATHS, S3bIK (TEPMHUHBI, CAMBOJIMYCCKHEC
0003HaYeHHUS);

CTPOUTH TPapUKH FJIEMEHTAPHBIX (PYHKIU, UCCIIEOBATh CBOMCTBA YHCIIOBBIX (DYHKIIUH HA
OCHOBE U3YyY€HUS MTOBEICHUS UX TPaPUKOB;

NOHUMATh (PYHKIIMIO KaK BAKHEHIITYI0 MAaTEMaTHYECKYIO MOJIEITb JUIS OMMCAHUS MTPOIIECCOB
SBJIEHUHN OKPY>KAIOILIEro MUPA, IPUMEHATh (PYHKIMOHAIBHBIN A3BIK JIJIsl OMUCAHUS U
MCCJIEIOBAHMSI 3aBUCUMOCTEN MEXly PU3NUECKUMH BEIMYMHAMY;

NOHUMATh U MCIIOJIb30BaTh S3bIK MMOCIE0BATEIBHOCTEH (TEPMUHBI, CHMBOJINYECKHUE
0003HaYeHHUST)

IPUMEHSTH (OPMYIIbI, CBSI3aHHBIE C apU(PMETUUECKON U T€OMETPUUECKON POTPECCUSIMU, U
anmnapar, CpOpMUPOBAaHHBIN MPU U3yUEHUH IPYTUX Pa3AesioB Kypca, K PEelIeHUIOo 3a/1a4, B
TOM YHUCJIC C KOHTCKCTOM U3 peanLHoﬁ JKU3HU.

Bbll’lyCKHuK noiyuyum 603MOIHCHOCMb.!

MIPOBOAMTD HUCCIIEIOBAHUS, CBSI3aHHBIE C U3yUYEHHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C
HCIIOJIb30BaHNEM KOMIIBIOTEPA; HA OCHOBE TpauKOB U3YUEHHBIX (DYHKIUI CTPOUTH OoJiee
CIIOXHBIE TpaduKH (KyCOUHO-3a/laHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T.I1.);

UCIOJIb30BaTh (DYHKIIMOHAJIbHBIE IPEJICTABICHUS U CBOICTBA (PYHKIMH pelieHus
MaTeMaTUYeCKUX 3a7a4 U3 Pa3IMyHbIX pa3/ieloB Kypca;

pemaTe KOMOMHUPOBAHHBIE 331a4U C IPUMEHEHHEM (POPMYJI N-TO 4jieHa U CyMMbI IIEPBBIX N
YJICHOB apu(METHUECKON U T€OMETPUYECKON MPOrpecCcHii, MPUMEHSISI IIPH STOM armapar
YpPaBHEHUH U HEPABEHCTB;



*TIOHUMATh apu(PMETUYECKYIO U TEOMETPUUECKYIO ITPOrPeccUy Kak (PyHKIHUN HATYpaJIbHOTO
apryMeHTa; CBA3BIBATh apU(PMETHUECKYIO TPOIPECCHUIO C JIMHEHHBIM POCTOM,
FEOMETPHUUECKYIO — C HKCIIOHEHIIMAIBHBIM POCTOM.

DJIEMEHTBI ITIPUKJIAJTHOM MATEMATHUKH
Buinycknux nayuumes:

HCII0JIB30BAaTh B XOAC PCIICHUS 3a4a4 SJICMCHTAPHBIC ITPCACTABICHU A, CBAA3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HA4YCHHUAMU BCIIMYHH,

HCIIOJIBb30BAaTh HpOCTCfIHIHC CII0COOBI IMPEACTABIICHUA U aHAJIW3a CTATUCTHYCCKUX JAaHHBIX,
HaxXO0AUThb OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTD cnyqal?moro CO6LITI/ISI;

peliaTh KOMOMHATOPHEIE 33/1a4U Ha HAXOXKACHHUE YHClIa O0BEKTOB HIIM KOMOMHAIINN.

Bbll’lyCKHuK nojiydunm 603MOHCHOCNb.!

MOHATH, YTO YHCIIOBBIC JaHHBIE, KOTOPBIE UCTIONB3YIOTCS JIJISl XapaKTEPUCTHKU OOBEKTOB
OKPY’KaIOIIETO MUPA, SIBIISIOTCS PEUMYIIIECTBEHHO MPUOIMKEHHBIMH, YTO 110 3aIHCH
npUOIMKEHHBIX 3HAYEHUH, COJIepKalNXCsl B MH(POPMALMOHHBIX HCTOUHUKAX, MOXKHO
CYJIUTh O MOTPEIIHOCTH PUOIMKEHHUS,;

HOHSTh, YTO NOTPELIHOCTh PE3YyJIbTaTa BHIYMCIEHUN JOKHA OBITH COU3MEPUMA C
MOTPEUIHOCTBIO UCXOIHBIX JaHHBIX;

IpUOOPECTH MEPBOHAYAIBHBIN ONBIT OPraHU3aLMU cOOpa TaHHBIX IPU IPOBEJECHUH OIIpOca
00I11eCTBEHHOI'O MHEHUS, OCYIIECTBIIATh UX aHAJIU3, IPEICTaBIIATh PE3yJIbTaThl OIIPOCa B
BUIC TaOJHIIBI, THArPAMMBL;

IPUOOPECTH OIBIT IPOBEJIEHUS CIIyUaWHbBIX SIKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO
KOMIIBIOTEPHOI'0 MOJEIUPOBAHMNS, UHTEPIIPETALUU UX PE3YJIbTAaTOB;

HAay4YUTBHCA HCKOTOPBIM CIICIHAJIBHBIM HpI/IéMaM pemicHuA KOM6I/IHaTOpHI)IX 3aaad.

HATJIAJHASA TEOMETPUA
Buvinycknuk nayyumes:

PpacIrio3HaBaTh Ha 4YEPTECIKAX, pUCYHKAX, MOACIIAX U B OKPYKAIOIIEM MUPE IIJNIOCKUE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (UTYPBI;

pacrio3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIBHOIO Mapalieenunea, IpaBuiIibHOMN
NUpPaMU/Ibl, HWINHAPA U KOHYCAa;

OTIpeNIeNATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKHU (PUTYpHI JIMHEHHbBIE pa3Mephl caMon
¢burypsl 1 HA060pOT;

BBIUHCIIATH 00BbEM MPSMOYTOJIBHOIO MapajlieNienune1a.

Bbll’lyCKHZ/lK noJjydunt 603MOACHOCNb HAYYUMbCAL!

BBIUUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYP, COCTABICHHBIX U3
MPSMOYTOJIBHBIX NAPAJIIEIICIIUIIEIOB;

yIIyOuTh ¥ pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
IIPUMEHSATD MTOHATUE Pa3BEPTKU IS BBIIIOJIHEHUS IPAKTUYECKUX PACYETOB.

I'EOMETPUYECKUE ®UT'YPhI
Buinycknux nayuumes:

M10JIb30BATHCS A3BIKOM T'€OMETPUU AJISl OTIUCAHUS IPEIMETOB OKPYIKAIOLIETO MUPa U X
B3aMMHOI'O PACIIONIOKEHMS;

pacrio3HaBaTh U M300pa)kaTh Ha YEPTEKaX U PUCYHKAX reOMeTpUYecKre QUTypbl U UX
KOH(Urypauuu;



HAXOAUTh 3HAUEHUS JAJIUH JIMHEHHBIX JIEMEHTOB (PUTyp U UX OTHOLICHHUS, TPAAYCHYIO MEPY
yriioB oT 0 70 180°, mpuMeHsist onpeIeIIeHHs], CBOMCTBA M MMPU3HAKUA (PUTYP U UX DJIIEMEHTOB,
oTHo1IeHUs puryp (paBeHCTBO, [10100KE, CHMMETPUHU, TOBOPOT, MapajlieIbHbINA EPEHOC);
OIepUPOBATH C HAYATbHBIMU OHATUSAMU TPUTOHOMETPUHU U BBIMOJIHATH 3JIeMEHTapHbIE
orepanuu HaJl QyHKIUSMU YIJIOB;

pelaTh 3aJa41 Ha 1I0Ka3aTeIbCTBO, OMUPAsCh HA U3yUYEHHBIE CBOMCTBA (PUTyp U OTHOIICHUN
MEXIy HUMH U IIPUMEHSISI U3YUCHHBIE METObI JOKA3aTEIbCTB;

pelaTh HECIOXKHBIE 33/1a4u Ha MOCTPOEHHE, IPUMEHSISI OCHOBHBIE aITOPUTMBI IOCTPOCHHUSI C
MOMOILBIO ITUPKYJISI U INHEUKHY;

pelaTh IpocTelne INIAHUMETPUUECKHE 3aJa4l B IPOCTPAHCTBE.

Bbll’lyCKHuK noJiydunt 603MOHCHOCNTb HAYUYUMbCAL!

OBJIAJIETh METOJAMU PEIICHM 3a71a4 HAa BBIYUCIICHUS U I0KA3aTEIbCTBA: METOAOM OT
IPOTUBHOTO, METOZOM MOA0OUSI, METOI0M Iepedopa BAPHAHTOB U METO0M
r€OMETPUUYECKUX MECT TOYEK;

IPUOOPECTH OMBIT IPUMEHEHUSI aTeOpanyecKoro 1 TPUrOHOMETPUUECKOT0 annapaTa 1 uaei
JBUKCHMS IIPU PELICHUH FEOMETPUYECKUX 3aad;

OBJIAJIETh TPAJULIMOHHOM CXEMOM pelIeHus 3a/1a4 Ha IOCTPOEHUE C IOMOIIBIO LIUPKYJIA U
JUHENKHU: aHaJIu3, IOCTPOCHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHME;

HAY4YUTBCS pelIaTh 3a1a4d Ha IOCTPOCHUE METOJIOM I€OMETPUYECKOI0 MECTa TOUEK U
METO/I0M 110100H5;

proOpeCTH ONBIT UCCIEI0BAHNS CBOWCTB MJIAHUMETPUUYECKUX (PUTYp C TOMOILBIO
KOMIIBIOTEPHBIX IIPOTPAMM;

proOpECTH OIBIT BHIIOJHEHUS IPOEKTOB 1o TeMaM: «['eomeTprueckue npeodpazoBaHus Ha
iockocTH», «IlocTpoeHne oTpe3koB no GopMyIiey.

N3MEPEHUE TEOMETPUYECKUX BEJIMYNH
Buinycknux nayuumes:

MCII0JIb30BaTh CBOMCTBA U3MEPEHUS IINH, IIJIOLAAEH U YIJIOB IIPU PELICHNH 3a7a4d Ha
HaXO0X/IeHUE JJIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IyTU OKPYXHOCTH, TpalyCHON
MEpBHI YIJIa;

BBIYUCIIATH JUTMHBI IMHEHHBIX 3JIEMEHTOB (PUTYDP U MX YIJIbI, UCTIONIb3Ys (POPMYJIbI IITHHBI
OKPYHOCTH U JUTMHBI IYTH OKPY>KHOCTH, (GOPMYJIBI IJI01aAen puryp;

BBIUMCIIATH IUIOIIAIN TPEYTOJbHUKOB, IPSIMOYTOJIbHUKOB, TapajlIeIOrpaMMOB, Tpanenui,
KpPYTOB U CEKTOPOB;

BBIUUCIIATH JUTMHY OKPYKHOCTH, JUTMHY AYT'H OKPYKHOCTH;

pelaTh 3aJa4u Ha JJOKa3aTelbCTBO C UCIOIb30BaHUEM (DOPMYII AITUHBI OKPYKHOCTH U
JUIMHBI IYTH OKPY>KHOCTH, (hopMy11 Tuomaaet puryp;

pelaTh IPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOKACHUEM F€OMETPUUECKUX BEJIUUUH
(ucronb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Bbll’lyCKHUK noydunt 603MOHCHOCNTIb HAYUYUMbCAL.

BBIYUCIIATH IUIOMIAM GUTYp, COCTABICHHBIX U3 JIBYX WJIN O0Jsiee MPsSMOYTOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, KPyTa U CEKTOpa;

BBIUHCIIATH IUIOIIAIN MHOTOYTOJIbHUKOB, UCIIOJIb3YSl OTHOIIEHUS PAaBHOBEJIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;



e npuoOpecTH OMbIT IPUMEHEHUS AIredpanvyeckoro u TPUrOHOMETPUYECKOTO arlnapara u uaeu
JBUKEHUS IIPU PEIICHHUH 3a7a4 Ha BBIYMCIICHHE IIOIIA/Ied MHOTOYTOJIbHUKOB.

KOOP/INHATBI

Buvinycknux nayyumes:

®  BBIYUCIATH JJIMHY OTPE3Ka [0 KOOPJUHATAM €r0 KOHIOB; BBIYMCIIATH KOOPAUHATHI CEPEAUHbI
OTpE3Ka;

® JCIOJIB30BaTh KOOPJAMHATHBIN METOJI JUIsl U3y4YEHHSI CBOMCTB MPSIMBIX U OKPYKHOCTEM.

Buvinycknux nomyuum 603mModchocms HAYUUmMsCsl:

® OBJIAJIETh KOOPJAMHATHBIM METOJOM PEIICHUS 33/1a4 Ha BBIUMCICHUE U JOKA3aTEIbCTBO;

e puoOPECTH ONBIT UCTIOIb30BAHUS KOMIIBIOTEPHBIX IIPOrPaMM JIJIsl aHAJIM3a YaCTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPYKHOCTEHN U MPSIMBIX;

e puoOpECTU ONBIT BHIIOJIHEHUS IPOEKTOB Ha TeMy «IIpuMeHeHre KoOOpAMHATHOIO METO1a
IIPU PELLIEHUH 3a/1a4 Ha BBIYUCICHUE U JJOKA3aTeIbCTBOY.

BEKTOPBI

Buinycknux nayuumes:

® ONEepUpOBaTh C BEKTOPAMM: HAXOJIUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIN TPOU3BEIECHUIO 3a/IaHHOT0 BEKTOpA Ha YUCIIO;

® HaxOJUTh AJISl BEKTOPOB, 33JJaHHBIX KOOPJMHATAMU: IJIMHY BEKTOpa, KOOPIAUHATHI CYMMBI U
pa3HOCTH JBYX U O0Jiee BEKTOPOB, KOOPAMHATHI POU3BECHHS BEKTOpA Ha YUCIIO, IPUMEHSS
pu HEOOXOIMMOCTH COUETATENbHBIH, IePeMECTUTENbHBIN 1 PACIPEICIUTEIbHBINA 3aKOHBI,

®  BBIYHCIATH CKAISIPHOE MPOU3BECHUE BEKTOPOB, HAXOJUTh YIOJ MEKIY BEKTOpaMH,
YCTaHABJIMBATh MEPIEHIUKYISAPHOCTD MPAMBIX.

Buinycknuxk nomyuum 603mModcHocms HAYUUmMsCs:

® OBJAJIETh BEKTOPHBIM METOJOM JUIsl PEIICHHUS 3a/1a4 Ha BBIUMCIIEHUE U JOKA3aTeNbCTBO;

e [IpUOOPECTH OMBIT BHIOJHEHHS IPOEKTOB Ha TeMy «lIpuMeHeHne BEeKTOPHOTO METOo/1a MpH
pELIeHNH 3a]1a4 Ha BBIUKCIEHHUE U JOKa3aTeIbCTBOY.

JInuyHOCTHBIC, MeTANIPpEeAMETHBIEC M IIPEAMETHbIEC Pe3yJIbTAThI 0CBOCHHUS COACPKAHUA Kypca
[Tporpamma obGecrieurBaeT JOCTHXKEHHE CIEAYIOUINX PE3yJIbTaTOB OCBOCHUS 00pa30BaTeIbHON
pOTrpaMMbl OCHOBHOTO 00I1Iero 00pa30BaHus:

Jluunocmuvie pesyibmamol:

1) BocnuTaHMEe POCCHUMCKOM TIpakJaHCKOM WAEHTUYHOCTH: MATPUOTH3MA, YBAXKEHUS K
OtedecTBYy, 0OCO3HAHMS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAyKU;

2) OTBETCTBEHHOE OTHOIIEHHWE K YYEHHI0, TOTOBHOCTb U CIOCOOHOCTh OOydaromuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO Ha OCHOBE MOTHBAIIMH K O0YUEHUIO U TO3HAHUIO;

3) oco3HaHHBIN BBIOOP U NMOCTPOEHUE JalbHEHIIeH MHANBUAYAIbHON TpaeKTOPHUH 00pa30BaHUs
Ha 0a3e OpPMEHTHUPOBKU B MUpEe Npodeccuili U MpoecCHOHANbHBIX MPEINOYTeHUNH € y4ETOM
YCTOMUMBBIX MO3HABATENILHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO
OTHOLIEHHUS K TPY]ly, Pa3BUTHE OIbITa YYaCTUS B COLIMATILHO 3HAUUMOM TPY/IE;

4) yMeHue KOHTPOJUpPOBATh, OIEHUBATh M aHAJIM3UPOBATH IMPOLIECC U pe3yibTaT y4yeOHOH U
MaTeMaTHYeCKOH 1eATeIbHOCTH;

5) yMeHue caMOCTOSATEIbHO PaboTaTh C pa3jIMYHBIMM HUCTOYHMKaMU HH(opmanuu (yueOHbIe
noco0usi, CipaBOYHUKH, pecypchl HTepHeTa u T. 11.);

6) yMeHHEe B3aUMO/JICHICTBOBATh C OJJHOKJIACCHUKAMU B Ipoliecce yueOHOH NesTeTbHOCTH;



7) KPUTHUYHOCTb MBILIUICHUS, WHUIMATUBA, HAXOIYMBOCTb, AKTHBHOCTb IIPU pPELICHUU
MaTeMaTUYECKUX 3a/a4.

Memanpeomemuvie pesynvmanmoi:

1) nepBoHaYanbHBIC IPEJCTABICHUS 00 UACSIX M O METOAAX MaTEMATHKH KaKk 00 YHUBEPCATHbHOM
A3bIKE HAyKU U TEXHUKU, O CPEJCTBE MOJECIUPOBAHUS SIBJICHUI U IPOLIECCOB;

2) yMEHHME CaMOCTOSITEIIbHO ONPEIENATh LEIU CBOEro 00yuyeHHUsl U MPHOOpEeTaTh HOBbIE 3HAHMUS,
CTaBUTh U (HOPMYJIMPOBATH JJsl ceOs HOBbIE 3a7aud B yuéOe, pa3BUBaTb MOTUBBI U MHTEPECHI
CBOCH IT03HABATEIILHOU JCSATEIBHOCTH;

3) yMeHHE COOTHOCUTb CBOM JEHCTBHUA C IUIAHMPYEMBIMU pE3yJbTaTaMM, OCYILECTBIATh
KOHTpPOJIb CBOEH JEATEJIBHOCTH B IPOLECCE JIOCTHIKEHUS PE3yJIbTaTa, OINpPENEsATh CIOCOObI
JeMCTBUI B paMKax MpPEeIIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCUCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyaLlUEH;

4) yMeHue OIpenensaTh MOHATHS, BBISIBIATh UX CBOWCTBAa M IPU3HAKH, CO3/1aBaTh 00OOIIEHMUS,
yCTaHAaBJIMBaTh AHAJIOIMM, KJIacCU(UIMPOBATH, CAMOCTOSTEIbHO BBIOMPATh OCHOBAaHUS U
KPUTEPHHU 151 KIacCu(UKaIuy;

5) yMeHue ycTaHaBIMBaTh IPUUMHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH JIOTMYECKOE PacCyKICHHUE,
YMO3aKJII0YeHHe (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOT'MU) U JIeNIaTh BHIBOJIbI;

6) pa3BUTHE KOMIIETEHTHOCTH B 00acTu ucnoib3oBanus UKT;

7) yMeHue BHJIETh MaTeMaTUYeCKyl0 3a/adyy B KOHTEKCTE MPOOJIEMHON CUTyallUM B JAPYTUX
JUCLIUIUINHAX, B OKPYXKAIOIIEeH KU3HU;

8) yMeHre paBMWIIBHO U JOCTYITHO U3J1araTh CBOM MBICIIH B YCTHOW M MMUCbMEHHOHN Popme;

9) yMeHue HaxXOOUTh B PA3JIMYHBIX MCTOYHHMKAX MHPOPMALUIO, HEOOXOIUMYIO JUISl pEeIIeHUs
MaTeMaTHYeCKUX 3ajad, M IpeJCTaBlIATh €€ B IOHATHOH ¢opme, NPUHUMATh DELICHHE B
YCIOBUSX HEMOJHON WIIM U30BITOYHOM, TOYHOMN MM BEpOATHOCTHON MH(pOpMaIy;

10) ymeHnue o6pabaTbiBaTh U aHAIM3UPOBATH NOTYUEHHYIO HH(OPMAIIHIO;

11) ymeHue moOHMMAaTh M MCIIOJIB30BaTh MaTeMAaTHYECKHE CpPEACTBA HArSIHOCTH (rpaduku,
TaOJINLBI, CXEMBI U JIp.) Ui WUTIOCTPAIK, HHTEPIPETAllMH, apryMEHTAluu;

12) ymeHue BBIABUTATh U PEATM30BbIBATh TMIIOTE3BI TP PEIICHUH MaTeMaTHUECKUX 3a]ay;

13) moHMMaHue CYITHOCTH AITOPUTMHUYECKUX ACHCTBUN U YMEHHE JICMCTBOBATh B COOTBETCTBUU
C MPEUI0KEHHBIM aJITOPUTMOM;

14) yMmeHue HaxXOIUTh pa3IMYHbIE CIIOCOOBI pEIIeHUs MaTeMaTHMYeCKOW 3ajauu, pelaTh
IIO3HABATEJIbHBIE U TPAKTUYECKHE 3a/1a4U;

15) mpuobpeTeHune onbiTa BHIIOIHEHUS IPOSKTHOM IEATETbHOCTH.

IIpeomemmnule pesynomamaoi:

1) oco3HaHue 3HaYeHHs] MAaTEMaTUKHU I TOBCEHEBHOM KM3HH YEJIOBEKA,

2) mpezacTaBiieHHE O MaTEMaTHYECKON Hayke Kak cepe MaTeMaTHUecKOW NesATeNbHOCTH, 00
sTanax e€ pa3BUTH, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHS [IUBIIIN3ALINH;

3) pa3BuTHEe yYMEHHMH paboTaTh C Y4YeOHBIM MaTEMaTUYECKHUM TEKCTOM (aHaJIM3UPOBATh,
U3BJIEKaTh HEOOXOIMMYI0 HH(OPMAIMIO), TOYHO M TPAaMOTHO BBIPaXKaTb CBOU MBICIH C
OPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CUMBOJMKH, MPOBOJUTH KIACCHU(PHUKAIHH,
JoruyecKkue 000CHOBAHMS,

4) ymeHHne onepupoBaTh MOHATHAMH 110 OCHOBHBIM Pa3jieliaM COAEpXkKaHUs; YMEHUE IPOBOINUTH
JI0Ka3aTeNbCTBA MaTEMaTHUYECKUX YTBEPKIACHUM;

5) yMeHue aHalIM3UpPOBaTh, CTPYKTYPUPOBATh U OLICHUBATh M3YYEHHBIN MPEIMETHBIA MaTepua;
6) cucreMaTuyeckue 3HaHus 0 PyHKUHUAX U UX CBOWCTBAX;



7) NpakTU4YEeCKH 3HaYMMbIE MaTEMaTHYECKHE YMEHMSI U HAaBBIKH, CIOCOOHOCTh UX MPUMEHEHMSI K
PELICHUIO MAaTeMAaTHYECKUX U HEMaTeMaTHYECKUX 3ajiay, PeIoJaralnme yMeHus:

* BBITIOJIHATH BBIYUCICHHS C ICHCTBUTEIBHBIMH YHCIIAMU;

* pemaTh ypaBHEHHsI, HEPAaBEHCTBA, CHCTEMbl YPaBHEHUI 1 HEPABEHCTB;

* pematb ypaBHEHHs, HEPABEHCTBA, CHCTEMbl YPaBHEHHH M HEPABEHCTB C MOIYJISIMH U
napamMeTpamy;

* pemaTh TEKCTOBBIE 3a/1a4M apU(PMETHUYECKUM CIIOCOOOM, C ITOMOIIBIO COCTABJICHUS U PEIIEHUS
YPaBHEHMI, CUCTEM YpaBHEHUH U HEPaBEHCTB;

* HCIOJB30BaTh alreOpauyeckuil s3bIK U1 ONUCAHMS IPEIMETOB OKPY’KAIOIIEro MUpa M
CO3JIaHUS COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJETICH;

* MIPOBOJMTDH MPAKTHUYECKUE PACUETHI: BHIYHUCICHUS C MPOLEHTAMH, BBIYUCICHHUS C YUCIOBBIMHU
MOCJIEIOBATEIbHOCTSMH,  BBIYMCICHUS  CTATHCTUYECKUX  XAPAKTEPUCTHK,  BBIMOJHEHHE
npUOIMKEHHBIX BHIYUCICHUH;

* BBITNOJIHATD TOX/IECTBEHHbIE IPE0OPa30BAHUS PALIMOHAIBHBIX BBIPAKCHUH;

* BBITNOJIHATH OIIEPALMHU HaJl MHOKECTBAMU;

* KcCIe0BaTh PYHKLUU U CTPOUTh UX I'payKy;

* 4YuTaTh M UCHOJIb30BaTh HHGPOPMALMIO, IMPEICTABICHHYIO B BHJE TaOJHIbI, AHArpaMMbl
(cTonmGuaToi WM KPyroBOi);

* U3MEPSATH JUIMHBI OTPE3KOB, BEIMYMHBI YTJIOB;

*  HCIONIB30BaTh (OPMYJIBI  JUISI HAXOXKAEHUS TEPUMETPOB, Iulomanaed u  00BEMOB
reoMeTpuIecKux Guryp;

* peraTb KOMOMHATOPHBIE 3a/1a41, HAXOJUTh BEPOSTHOCTH COOBITHH.

8) OBaJleHNe reOMETPUYECKUM S3BIKOM, YMEHHME HCIOJIb30BATh €ro JJIsi ONUCAHUs MPEIMETOB
OKpY’KaIOIIeT0 MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUNH M H300pa3UTENbHBIX
YMEHUH, IPHOOpETeHNE HABBIKOB T€OMETPUUECKUX MOCTPOCHUH;

9) ycBOoeHHE cHCTeMaTHYeCKMX 3HAaHUM O IUIOCKMX (Urypax M UX CBOICTBax, a Takke Ha
HArJSITHOM YPOBHE — O TMPOCTEHWIIMX MPOCTPAHCTBEHHBIX TeJaX, yMEHHE IPUMEHSTh
CHCTEMAaTHUYECKHE 3HAHUS O HUX JJIS PEIICHUS] TEOMETPUIECKUX U IPAKTUIECKUX 3a/1aY.

OcHoBHbIE BU/bI 1€ATETbHOCTH, HATIPABJIEHHbIE HA TOCTUKEHHE Pe3yIbTATOB:

[To dbopme opranmzanuu: y4acTBYIOT BO (PpoHTabHOM paboTte, pabOTarOT B TpyImax, B
napax, padoTaroT UHIUBHLYaJIbHO.

ITo ¢opme BbIMONHEHUS 3aJaHUS: CIYLIAIOT, MUIIYT, PELIalOT YCTHO M IMHChMEHHO,
YUTAIOT, OOBACHAIOT, HAOJIOJAIOT, CTPOAT MOJENb (PUCYHKH, CXEMBbl, YEepTEXK, BBIKJIAIKY,
MaTeMaTHYeCKue 3alKCH), OTBEYAIOT, CUUTAIOT, MPOBEPSIIOT, KOMMEHTUPYIOT, IPOrOBapHUBAIOT
BCIYX («Ipo ceOs»), OLICHUBAIOT, TOTOIHSIIOT.

[To xapakTepy mo3HaBaTeIBHON AEATENHHOCTH (AaKTUBHOCTH): JEHCTBYIOT MO 00pasily;
TUTAHUPYIOT NEATENHOCTh; MEPEHOCAT 3HAHWS, YMEHHS B HOBYIO CHUTYallMIO; WIIYT IPYTHE
CIOCOOBI  PENICHUs; HCCIEAYIOT; MOACTHPYIOT, CaMOCTOSITENIbHO COCTABIISIOT; PEIIAloT
npobiemy.

[lo BMIaM MBICIUTENBHONW JESATEIBHOCTH: CPaBHHMBAIOT, YCTAHABJIMBAS PA3IUYHOE WIIH
o0miee; aHATU3UPYIOT, CHUHTE3UPYIOT, aOCTParupyrT, KOHKPETHU3UPYIOT, 0000IIaloT,
JIOKa3bIBAIOT, YCTAHABJIMBAIOT 3aKOHOMEPHOCTB, PACCYXKAAIOT, JENAal0T MHIYKTHBHBIN BBIBOJ,
JIeNAoOT JeTyKTHBHBIN BBIBOJ, TPOBOJAST AHAIOTHIO, BBICKA3BIBAIOT JIOTAAKY (IOIyIIEHHE,
TUIOTE3Y), BBISIBISIIOT COCO0 peuieHus (mpueMbl padoThl), HAXOAST MPUYMHHO-CIEICTBEHHBIE
3aBUCUMOCTH,  KJIACCHQUIHMPYIOT,  CHUCTEMAaTU3UPYIOT,  CTPYKTYPHPYIOT,  BBISBIISIOT



CYILLIECTBEHHOE; BBIJIEISIOT IIaBHOE B yueOHOW MHGOpMaIUU, CaMOCTOSTENIbHO (POPMYIUPYIOT
IIPaBUJIO, 3aKOH.

[To BumaM y4eOHOU AeSTETbHOCTH: BOCIPHHUMAIOT WU BBIICISIOT YICOHYIO 11€JTb, 3a1a4Y;
Pa3bACHAIOT, C KaKOM UEIbI0 HAa YPOKE BBINOJHAIACH OINPEACIEHHAsT PaKTHYECKast
JIEATEIbHOCTD; YCTAHABIMBAKOT TPAHULLy MEXAY H3BECTHBIM M HEU3BECTHBIM; YCTAHABIIMBAIOT
HECOOTBETCTBHE MEXJy YCIOBUSMU HOBOM Yy4eOHOM 3aJauyl W M3BECTHBIMHU CIIOCOOAMHU
NEHCTBUI; ONpeNeNstoT Crnoco0 BBIMOIHEHHUS Y4eOHOro 3aJaHus; IUIAaHUPYIOT JTallbl U
MOCIIEI0BATEIbHOCTh BBIMOJIHEHUs] Y4eOHOTO 3aaHusl; OCYIIECTBISIOT CaMOKOHTPOJIb CBOMX
NEHCTBUII M TMOJIyYEHHBIX PE3yJbTaTOB, COOTHOCAT HX C 00pa3luoM (airoputMoMm) u
YCTaHABIMBAIOT WX COOTBETCTBUE WJIM HECOOTBETCTBHUE;, HCIPABIISIOT OIIMOKH; OIEHHUBAIOT
OTJICIIbHBIC OTICPAIIUU U PE3YJbTaThl YUCOHOW NEATEIHHOCTH; JAIOT MPOTHOCTUYECKYIO OLIEHKY
CBOMX BO3MOXXHOCTEH OTHOCHUTEIHHO PEIICHHS MOCTABICHHON Nepe]] HUMH y9eOHOU 3a[auH.

®OPMBI 1 CITOCOBbI OPTAHMU3AILIMU YPOUHOU JESITEJIBHOCTHU:

YCTAQHOBJICHUE  JOBEPUTCIbHBIX OTHOLICHUH MEXIYy YYMTEIIEM UM €ro  Y4YCHUKAMH,
CHOCOOCTBYIOLIMX IO3UTHMBHOMY BOCHPHUSATHIO Yy4allUMHUCS TpeOOBaHUI U Mpockd yuuTess,
NPUBJICUYCHUIO WX BHUMAaHHMA K OOCYyXJaeMOW Ha ypoke HH(GOpMAIMH, aKTHBH3AIHUUA WX

IMO03HABATCIILHOM JCITCIIFHOCTH,

noOYK/ICHUE IIKOJBLHUKOB COOJIIOJaTh Ha ypOKE OOIICTIPHHSATHIC HOPMBI MOBEICHHS, TPaBUIIa
oOmIeHus: co cTapmiuMu (YYUTENIMU) U CBEPCTHUKAMU (IIKOJbHUKAMU), MPUHIIMIIBI yueOHOU

JAUCHUIIJIMHBI U CaMOOPpraHru3alu,

IPUBJIEYECHHE BHHUMAHUSA OOY4YaIOIIMXCS K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alus ux paboThl ¢ NOTy4aeMOoi Ha ypoKe COLMaIbHO 3HAYMMOM UH(popMaruen
— MHHULUUPOBAHHUE €€ 00CYXKJIeHHs, BHICKa3bIBAHUS yYaIlUMHUCS CBOEr0 MHEHHUs IO €€ MOBOY,

BBIPa0OTKH CBOET0O K HEH OTHOIIEHHUS;

WCIIOJIb30BAHUE BOCIHTATEIBHBIX BO3MOXXHOCTEH COJEp’KaHMUsI Y4eOHOTO TpeaMeTa uepes
JIEMOHCTPAIIMIO JTUIIEUCTAM TTPUMEPOB OTBETCTBEHHOTO, TPaXKIaHCKOTO TOBEACHUS, TIPOSBIICHUS
YeNOBEKOI00Us U T00pOCEepACYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIMIMX TEKCTOB JAJISl YTCHUS,

3ala4q JJisd pCHICHUs, HpO6HeMHHX CI/ITyaI_[I/Iﬁ JJIA 06CY)KI[€HI/ISI B KJIACCEC;

IPUMEHEHHE HAa YPOKE HHTEPAaKTUBHBIX (OpM pabOThl yYalllUXCs: HWHTEIUIEKTyaJIbHBIX WID,
CTUMYJIMPYIOIIUX TIO3HABATEIBHYI0 MOTHBALIMI IIKOJIBHUKOB; JHCKYCCHM, KOTOpBIE JarOT
yYaIIUMCsl BO3MOXHOCTh NMPHOOPECTH OMBIT BEJACHHUS KOHCTPYKTHBHOTO JHMAjora; TpyHIOBOM
paboThI UM PabOTHI B Mapax, KOTOPbIE yuyaT JUIEMCTOB KOMaHIHON paboTe U B3aMMO/IEHCTBHIO
C JpyruMu JeTbMHU. BritoueHue B 00pa3zoBaTeNbHBINA MpOLECC MPOOJEMHBIX BONPOCOB M

MMPAKTUKO-OPUCHTHPOBAHHBIX 3a1aa4;

BKJIFOUCHUC B YPOK UI'POBBIX MPOLECAYP, KOTOPLIC IMOMOTAOT MOAACPIKATE MOTHUBALIUIO JeTel K
MOJIYYCHUIO 3HaHPII>i, Hala)XMBAHUIO TO3UTHUBHBIX MEXKJIMYHOCTHEIX OTHOIICHUN B KJ1acce,

HOMOTal0T YCTaHOBJIEHHIO 100poKenaTebHOM aTMoc(ephl BO BpeMsl YpOKa;



opraHus3anysa HaCTaBHUYCCTBa MOTHBUPOBAHHBIX MW OJPYAUPOBAHHBIX YYAIIKUXCA Had HX
HCYCIICBAKOIIMMU OAOHOKJIIACCHUKAMH, OAOUICIr0 IMMKOJbHHUKAM COLHAJILHO 3HAYUMBIN OIIBIT

COTPYIHUYECTBA U B3aUMHOM ITOMOLIY;

WHULMMPOBAHUE U TOJJAEPKKA HCCIEN0BATEIbCKON NEATEIbHOCTH IIKOIBHUKOB B paMKax
pealM3alMi MMM WHAMBUIYAJIBHBIX M TPYMIIOBBIX MCCIENOBATEIBCKUX IMPOEKTOB, YTO AACT
IIKOJIbHUKAM BO3MO>KHOCTb INPHOOPECTH HAaBBIK CaMOCTOSITENBHOIO PELIEHUS TEOPETUYECKOU
npoOJeMbl, HaBBIK TEHEPHPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX MAEH, HABBIK YBAKUTEIHLHOTO
OTHOILLEHHUSI K YYyXUM HAesM, O(OpMIIEHHBIM B paboTax Jpyrux HccienoBaTenel, HaBbIK
nyOJIMYHOIO BBICTYIICHUS NE€pe]l ay IUTOpUE, apryMEHTUPOBAaHUS U OTCTAUBAHUS CBOEH TOYKH
3pEHMUS;

ucnionp3oBanue WKT W  1UCTaHIMOHHBIX — 00pa3oBaTENbHBIX  TEXHOJOTMHA  OOydYeHHS,
o0ecrneynBaroIuX COBPEMEHHbIE aKTUBHOCTH OOydYaroUIMXcs (IIPOrpaMMbI-TPEHAXKEPhl, TECTHI,
3a4eThl B AJIEKTPOHHBIX NPUWIOKECHUSX, MYJIbTUMEINNHBIE MTPE3ECHTALMM, HAyYHO-IIOIYJIIPHBIC
nepenayn, GuiIbMbl, 00yJaroIIue CAliThl, YPOKH OHJIAWH, BUACOJIECKINH, OHIAH-KOH(DEPEHITUHN 1
ap. );

ucrnonb3oBanue  TexHojorun  «lloprdommo mo  mpenmery», ¢ LeNAbIO  Pa3BUTHUA
CaMOCTOSITEJIbHOCTH, pEe(JEeKCUd U CaMOOLIEHKH, IIJITAHUPOBAHUS JESATEIbHOCTH, BUICHUSA

IIpaBUJIbHOI'O BEKTOpPAa JIA I[aJ'IBHefIIJ.IeFo Pa3sBUTHA CIIOCOOHOCTEH O6y‘laIOH_[I/IXC$I;

OpraHu3alnys npeaIMeTHbIX 00pa30BaTeNbHbIX COOBITHH (MPOBEAECHNE MPEAMETHBIX IeKaa) AJs
oOydJalmuxcsi ¢ Leldbl0  pa3BUTUS  [O3HABATEIbHOW M TBOPYECKOW  aKTHUBHOCTH,
MHUIMATUBHOCTH B DPA3IUYHBIX cepax NMpeAMETHON NeATENIbHOCTH, PACKPBITUS TBOPUYECKHX
crocoOHOCTe  oOydaromMxcsi ¢  pa3sHbIMM  00pa3oBaTENbHBIMU  MOTPEOHOCTSIMH U

HHIWBHUIYaJIbHBIMHA BO3MOKHOCTSAMHU,

CHEHaIbHO pa3pabOTaHHbIE 3aHATUS -YPOKH, 3aHATHUSI-OKCKYPCHUH, KOTOpbIE pacCIIUPSIOT
00pa3oBaTesbHOE MPOCTPAHCTBO MPEAMETA, BOCIUTHIBAIOT JIIOOOBb K MPEKPACHOMY, K IPUPOJE,
K POJTHOMY TOpOLY;

HCIIOJIb30BaHNE BOCIHUTATEIbHBIX BO3MOKHOCTEM NPEIMETHOrO COJAEp)KaHUS uepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JUIS UYTEHHUs, 3ajad JJsl pelleHus, MPOOJIEMHBIX CHUTyaluil ass

o0cyXIeHus B KJacce;

co3aHue THMOKON M OTKPBHITON cpeApl OOyueHHUs M BOCIHUTAHUS C HCIOJIb30BAHUEM TaKETOB,
OTKPBITBIX ~ 00pa30BaTENBHBIX  peCcypcoB. Y  OOydYarOIIMXCsl  Pa3BUBAIOTCS  HABBIKU
COTPYAHUYECTBA, KOMMYHHKAIIMU, COIMMAIILHOW OTBETCTBEHHOCTH, CIIOCOOHOCTH KPUTHYECKHU
MBICTTUTh, OINEPATUBHO M KA4YeCTBEHHO peEmIaTh MPOOJIEeMbI; BOCIUTHIBACTCS IIEHHOCTHOE

OTHOILICHUEC K MUPY.



Opranuszanusi NPOEKTHOMH M YU4eOHO-MCCIe0BATEIbCKOM eI TeIbHOCTH YYaAIUXCH

B pesynbTare nenenanpaBieHHONW y4eOHOM AESITEIbHOCTH, OCYLIECTBISIEMON B (opmax
y4eOHOTO HCCIIEOBAaHUs, yUeOHOTO MPOEKTa, MOJYUYUT AajibHEHIee pa3BUTHE CIIOCOOHOCTH K
MH(OPMALIMOHHO-TIOUCKOBOM  JIESTENIbHOCTH:  CAMOCTOSITEIbHOMY  OTOOpPY  HCTOYHUKOB
UH(OPMALIMU B COOTBETCTBHHU C IIOCTABJICHHBIMH LEJISMHU U 3a/1a4aMHU.

B pesynbpraTe yueOHO-UCCIIENOBATENLCKOH M IMPOEKTHOM IESITENbHOCTH 00yuarouuecs
noxyuam npeocmasienue:

— 0 (GuIOCOPCKUX U METOJOJIOTUYECKUX OCHOBAHUAX HAYYHOH JAEATEIbHOCTH M Hay4HBIX

METO/1aX, IPUMEHSEMbIX B UCCIIEI0BATENIbCKON U IPOEKTHON JEATEIHOCTH;

— O TaKUX MOHATHX, KaK KOHIIEMIIMS, Hay4yHasl THUIOTEe3a, METO/l, SIKCIIEPUMEHT, Ha/IeXKHOCTh

THIIOTE3bI, MOJAEIb, METO cOOpa U METOJ1 aHAJIN3a IaHHbBIX;

— 0 TOM, YeM OTJIHMYAIOTCA HCCIEeOBAaHUS B T'yYMAaHHUTApHBIX OOJACTAX OT HCCIEIOBAaHUN B

€CTECTBEHHBIX HAayKax;

— 00 UCTOpUU HAYKH;

— 0 HOBeWIUX pa3paboTKax B 00JIACTH HAYKH U TEXHOJIOTUH;

— 0 TMpaBWIaxX U 3aKOHAaX, pETYJIUPYIOIIUX OTHOIIEHUS B HAYYHOU, H300peTaTebCKOn

U MCCJIEI0BATENbCKUX 001aCTAX JIEATENbHOCTH (IATEHTHOE MPaBo, 3alUTa aBTOPCKOI'O MpaBa U

Ap.);

— O JIeSATeNIFHOCTH OpTaHU3allfid, COOOIIECTB M CTPYKTYp, 3aMHTEPECOBAHHBIX B pe3yJbTaTax

WCCJICIOBAHUM U TMPEAOCTABIAIONIUX PECYpPChl NIl MPOBEICHHS HCCICAOBAHUN W peaau3aluu

IIPOEKTOB ((POH[IBI, TOCYIAPCTBEHHbBIE CTPYKTYPHI U Ap.).

Yuawueca nayuamca:

® [UJIAaHUPOBAaTh M BBHINOJHATH y4yeOHOE HCCIEAOBaHUE M YYEOHBIA MPOEKT, HCHOJIB3YS
000pyA0BaHKE, MOJEIN, METO/IbI U IPUEMBI, aJIEKBATHBIE UCCIIELYEMON MTPOOIIEME;

e BBLIOMPATH U KCIIOIB30BATh METObI, PEJIEBAHTHBIC pacCMaTPUBAEMOU ITPOOIIEME;

® pacro3HaBaTb M CTaBUThb BOIIPOCHI, OTBEThl Ha KOTOPbIE MOTYT OBbITb MOJIYYEHBI MYTEM
HAY4YHOT'O HCCIIeIOBaHMsI, OTOMpaTh aJeKBAaTHBIE METO/bl HCCIEelIOBaHMs, (OpMYyJIHpOBaTH
BBITEKAIOIINE U3 UCCIIEI0BAaHUS BBIBOIBI;

® CIOJIb30BaTh TAaKHE€ MAaTEMATUYECKUE METObl U MPUEMBI, KaK adCTpaklus U HaeaIn3anus,
JI0Ka3aTeNbCTBO, JOKAa3aTeIbCTBO OT IPOTUBHOIO, JOKAa3aTEIbCTBO IO  AHAJIOTUH,
ONPOBEP)KEHUE, KOHTPIPUMED, UHIYKTUBHBIE U JA€TyKTUBHBIE pacCyKJIEHHS, IOCTPOECHUE U
VCIIOJIHEHUE aJITOPUTMA;

® UCMOJb30BAaTh TAaKWE E€CTECTBEHHO — HayyHble METOAbl U TNpPHUEMBI, Kak HaOJIOJCHHUE,
[IOCTAaHOBKA  MpOOJIEMBI,  BBIABIDKEHHE  «XOpOIIEH  TUIIOTE3bD»,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, UCIOIb30BAaHUE MAaTEMAaTUYECKUX MOJIENEN, TEOpEeTHIeCKoe 000CHOBaHHE,
YCTaHOBJIEHHE I'PaHUI] IPUMEHUMOCTH MOJIEIH/TEOpHH;

® CIIOJIB30BAaTh HEKOTOPHIE METOJbI IOJYyYEHUS 3HAHWM, XapaKTEpHBIE MJI1 COLUAIBHBIX U
UCTOPUYECKUX HayK: IIOCTAaHOBKAa MpPOOJEMBI, OIpPOCHl, OINHUCAHUE, CPABHUTEIHHOE
UCTOPUYECKOE OIHCaHHe, OOBSICHEHUE, MWCIOJIb30BAaHUE CTATUCTHYECKUX  JAHHBIX,
UHTepIpeTanus (HpaxkTos;

® SCHO, JIOTMYHO M TOYHO M3JIaraThb CBOI TOUKY 3pEHUS, UCIOJIb30BaTh S3BbIKOBBIE CPE/CTBA,
aJIeKBaTHBIE 00CyX/1aeMoii mpodieme;

e OTIMYaTh (PAKTHI OT CYKICHHH, MHEHUH M OLIEHOK, KPUTHUECKU OTHOCUTHCA K CY>KICHUSM,
MHEHUSM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHMSI;

® BHJIETh U KOMMEHTHPOBATh CBSI3b HAYYHOI'O 3HAHUA U IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYKIEHUH NP MOJTYYEHUH, PACTIPOCTPAaHEHUH U IPUMEHEHUN HAyYHOT'O 3HAHMUSL.

Yuawuecsa nonyuam eozmoorcnocmo nayuumocs:

®  CaMOCTOSITENILHO 3a/lyMbIBaTh, IJIAHUPOBATh M BBHIIOJIHATH yUeOHOE HCCIIEeJOBAHNE, YUEOHBIH
Y COLMAJIbHBINA IIPOEKT;

® HCIIOJIB30BATh JOTAAKY, 03aPEHUE, HHTYHULUIO;



® HCIIOJBb30BaThb TaKHEC MATEMATHYCCKHUEC MCETOAblI H HpI/IéMLI, KaK Hep660p JJOTUYCCKUX
BO3MOXKHOCTEH, MaTeMaTHUECKOE MOJICIIMPOBAHHE;

® HCHOJIb30BATh TAKUC CCTCCTBCHHO — HAYYHBIC MCTOAbLI U HpI/IéMBI, KaK a6CTpaI‘I/IpOBaHI/Ie oT
NPUBXOJAIINX (DAKTOPOB, MTPOBEPKA HA COBMECTUMOCTH C IPYTUMHU H3BECTHBIMU (haKTaMH;

® UCIOJB30BAaTh HEKOTOPHIC METONbI TOJYYCHHUs 3HAHWH, XapaKTepPHbBIC IS COLUMAIBHBIX U
UCTOPUYECKHX HAYK: aHKETHPOBAHUE, MOJICTUPOBAHNE, IIOMCK UCTOPUIECKIX 00Pa3IloB;

® HCIOJIB30BaTh HEKOTOpPhIE MPUEMBI XYJOKECTBEHHOTO IIO3HAHUS MHUpPA: IEJIOCTHOE
oToOpakeHHEe MHUpa, OOpPa3HOCTh, XYJOXKECTBEHHBIH BBIMBICENI, OPTaHUYECKOE CIHMHCTBO
0011ero, 0COOEHHOTO (THITUYHOTO) M SIUHIYHOTO, OPUTUHAITLHOCTD;

e [ICTICHANPABICHHO ¥ OCO3HAHHO pAa3BUBAaTh CBOM KOMMYHUKATHBHBIC CIIOCOOHOCTH,
OCBanBaTh HOBBIC SI3bIKOBHIC CPEJICTBA,

® 0CO3HaBaTh CBOIO OTBETCTBEHHOCTH 3a JIOCTOBEPHOCTH TOJYYCHHBIX 3HAHHA, 32 KauyecTBO
BBITTIOJTHCHHOTI'O ITPOCKTA.

COJEPKAHUE KYPCA
AJITEBPAMYECKUE BBIPAXKEHU A

BeipakeHue ¢ nepeMeHHbIMH. 3HAYE€HUE BBIPAKEHUS C NEPEMEHHBIMH. J[OIlyCTUMBIE 3HAYEHHE
nepeMeHHbIX. ToxnaecTBo. ToxaecTBeHHblE MpPeoOpa3oBaHUs aAIreOPanvdecKUX BBIPAKEHUM.
Jloka3aTesbCcTBO TOXKAECTB.

Crenesnb ¢ HaTypalbHBIM IOKa3areneM U €€ cBoicTBa. OgHowieHbl. OQHOWIEH CTaHJAPTHOIO
Bujga. Crenenp opHowileHa. MHorowneHsl. MHorowieH craHgaptHoro Buja. CreneHb
MHorousneHa. CloXeHHe, BBIYUTAHUE U YMHOKEHHE MHOIOWIEHOB. DOpPMYyJibl COKpAIIEHHOIO
YMHOJKEHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTU JBYX BBIPAKEHUH, IPOU3BEICHUE PA3HOCTU U
CYMMBI JIByX BBIp@XXeHHU. Pazno)xeHne MHOTOWICHOB Ha MHOXXHTENU. BwlHEeceHue oO0miero
MHOXHTENS 32 CKOOKU. MeToa rpynnupoBKu. Pa3zHOCTh KBajpaToB JBYX BbipaxeHui. Cymma u
pa3HoOCTh KyOOB ABYX BblpakeHHW. KBanpatubsiii TpéxuneH. KopeHb KBagpaTHOTO TpEXuseHa.
CBolicTBa KBaJpaTHOro TpéxuieHa. Pa3iioxkeHne KBaIpaTHOrO TpEXUIeHa HA MHOKHUTEIH.

Panmonansubie BoipakeHus. Llenbie Beipaxkenus. [[poOHbie BbpakeHUs. PanmonansHas ApoOb.
OCHOBHOE CBOWICTBO panuoHaIbHON npobu. CrokeHue, BBIYUTAHWE, YMHOXXEHUE U JIeJICHUE
paloHalIbHBIX Apobeii. Bo3BereHune panuoHaNbHON Opobu B cTeNeHb. T O0XKIECTBEHHBIC
npeoOpa30BaHusl pallMOHATBHBIX BhIpakeHH. CTENEeHb ¢ IeJIBIM MTOKa3aTesieM U €€ CBOMCTBA.

KBanpartHsle kopHU. ApupMeTHuecKkuil KBapaTHbII KOpeHb U €ro CBONCTBA. TOXKIeCTBEHHbIE
peoOpa3oBaHus BBIPAXKEHUI, COepKALUX KBAJAPAaTHBIE KOPHHU.

YPABHEHUA

VYpaBHenue ¢ oaHoil nepeMeHHou. KopeHb ypaBHeHus. PaBHocuiibHble ypaBHeHHs. CBOMCTBa
YpaBHEHUH C OJIHOW TEPEMEHHOW. YpaBHEHHE KaK MaTeMaTH4yecKas MOJIENb PealbHOMN
CUTYaLHH.

JIuneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue. Dopmyia KOpHEH KBaJIpaTHOIO YpaBHEHUS.
Teopema Buera. Paninonansubie ypaBHeHUs. Perienne paimoHalbHbIX YpaBHEHHUM, CBOJASIIMXCS
K JIMHEHHBIM WIM K KBaJpaTHBIM YpaBHEHMsSM. PelleHne TEKCTOBBIX 3a7ad C IMOMOILBIO
paloHaIbHBIX YPaBHEHHI.

VYpaBHeHUe C JByMs NepeMeHHBIMU. I'paduk ypaBHEHUs ¢ AByMs NepeMeHHbIMH. JIMHelHoe
ypaBHEHHUE C IByMsI IEPEMEHHBIMH U €ro IpaduK.



Cuctembl ypaBHEHHH ¢ JABYMsS II€pEMEHHBIMU. ['paduyueckwii MeTOJ pEIICHHS CHUCTEMBbI
YpPaBHEHUN C JABYMs II€pEMEHHbIMU. PemeHue cucteM ypaBHEHHMM METOIOM IIOACTaHOBKU U
cnoxenusi. CucreMa ABYX YpaBHEHUI ¢ IByMs IEpEMEHHBIMU KaK MOJIEIIb PEabHOM CUTYyallUH.

HEPABEHCTBA

YucnoBble HepaBEeHCTBA M UX CBOWCTBA. CJIOKE€HHWE M YMHO)KEHHE YHUCIIOBBIX HEPaBEHCTB.
OueHuBaHue 3HaAUYeHUsI BbIpakeHus. HepaBeHCTBO ¢ oaHOW mepeMeHHOW. PaBHOCHIIbHBIE
HepaBeHCTBA. UucinoBble NPOMEXKYTKU. JIMHEHHBIE M KBaJApaTHbIE HEPAaBEHCTBA C OJHOU
nepeMeHHOM. CUCTeMbl HEPaBEHCTB C OHON IIEPEMEHHOI.

YHMCJIOBBIE MHOXECTBA

MuoxecTtBo U ero sneMeHTbl. CriocoObl 3ajaHus MHOXecTB. PaBHble MHOecTBa. Ilyctoe
MHOecTBO. IlomMHOXkecTBO. Omnepanuu Hajg MHOXecTBaMH. MiumocTpauyst COOTHOILIECHUMN
MEXJy MHOXECTBAMM C IIOMOLIBIO AMarpamMMm Oisiepa. MHOKeCTBa HAaTypalbHBIX, LEIBIX,
palMOHANBHBIX uHucel. PaiuoHanpHOE 4HMCIIO Kak JIpoOb Buaa m/n, rae m,n N, ¥ Kak
OeckoHeyHast iepuoauueckast apoos. [Ipencrapnenue 06 uppanuoHaIbLHOM 4yucie. MHOXKECTBO
JNEHCTBUTENBHBIX uHceld. [IpencraBieHue IEHCTBUTEIBHOTO 4YHCIAa B BHJIE OCCKOHEYHOU
HETIEPUOJMYECKON JecATUYHON npobu. CpaBHEHHE ACHCTBUTENBHBIX uucel. CBSI3b MEXITY
MHOXecTBamu N, Z, Q,R.

OYHKINN

YMCJIOBBIE ®YHKIINN

@OyHKUMOHANbHbIE 3aBUCUMOCTH MeXAy BenuuuHamu. [loHstue ¢yHkuun. @DyHKIUS Kak
MaTeMaTHyecKass MOJeNb peapHoro mporecca. O6siacTb omnpeaenaeHus U 00JacTb 3HAYECHUS
bynkun. Crnoco6sl 3amanus pynkuuu. ['paduk Gynkuuu. [loctpoenue rpaduxos GyHKIMil C
MOMOIIbI0 TIpeoOpaszoBanuii ¢puryp. Hymu pyrkmmu. [TpoMexyTku 3HAKOMOCTOSTHCTBA (DYHKIIUH.
[TpoMexyTkH Bo3pacTaHus U yObIBaHUS (DYHKIIUH.

Jluneiinas GyHKIMsA, 0OpaTHast MPONOPLUOHAIBHOCTD, KBagpaTuaHas GpyHKIus, QyHKIus y = v/x
, IX CBOICTBa M rpauKH.

YHMCJIOBBIE ITOCJIEAOBATEJIBHOCTU

[TonsiTe uucnoBoil mocnenoBaTenbHOCTH. KoHeuHble M OECKOHEUYHBIE IMOCIIEI0BATEIHLHOCTH.
CnocoObl 3a7aHusl MOCIEA0BATENbHOCTU. ApHMeTHUecKass M T'€OMETpUYEecKas MPOrPecCUU.
CBoiicTBa WICHOB apu(PMETHUECKON M T€OMETPUUYECKON mporpeccuit. GopMyIibl 0OIIEro 4ieHa
apu@mMeTnyecKoil M reoMeTpuueckoil mporpeccuil. DoOpMyJsbl CyMMBbI N- MEPBBIX YJIECHOB
apudmernueckoil M reomerpuyeckoi mnporpeccuil. Cymma OECKOHEUHOW TIe€OMETpPHUYECKOMN
nporpeccud, y Kotopol . IIpencraBieHue mnepHOAMYECKOW JecITUYHOM JApoOM B BHUJE
OOBIKHOBEHHOH J1pO0H.

JIEMEHTHI [TPUKJIA JTHOM MATEMATHUKHA

Marematnueckoe moaenupoBanue. IIpoueHTHble pacuérsl. dDopmyna CIOXKHBIX IPOLEHTOB.
[TpuOmmk€HHble BbIYKMCIEHUS. AOCONIOTHAsE W OTHOCHTENbHas norpemHoctd. OCHOBHBIE
npaBwiia KOMOMHATOpHKH. YacToTa U BEpOATHOCTH cliydailHOro coObiTusa. Kiaccuueckoe
ornpezeneHue BeposTHOCTH. HawanbHble cBeneHus o cratuctuke. [IpeacraBieHue JaHHBIX B
BU/JIE TaOJIHI, KPYTOBBIX U CTOJIOUATHIX AUarpamm, rpagukoB. CTaTUCTUUECKHE XapaKTEPUCTUKU
COBOKYITHOCTH JaHHBIX: Cpe/lHee 3HaYeHHEe, MO/Ia, Pa3Max, MeiMaHa BHIOOPKH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

3apoxeHue anreOppl: KHUra O BOCCTAHOBJIEHHMH M IPOTHBOIIOCTABICHWHM MyXxammena alib-
Xopeamu. Mcropust popMupoBaHUs MaTEMaTHUECKOTO si3bIka. Kak 3aponunacek uaes KOOpaAuHaT.
OTkprITHE UppalOHATBHOCTH. V3 HCTOpHUK BO3HUKHOBEHUS (OPMYJI JIsl pEIICHUs ypaBHEHUN



3-i u 4-ii creneneil. Ucropus pasButus moHATHsA ¢yHKUMH. Kak 3apoaunack Teopus
BepostHOocTei. Uucma ®dubonauun. 3amava JI. IMuzanckoro (Pubonayum) o kponmkax. M3
UCTOPUU PaA3BUTHS TMOHATHS CUYETHOCTH MHOXecTBa. O mpolOiiemMax, CBS3aHHBIX C IMPOCTHIMH
yuciaamu. M3o0peTeHne Merona KOOPAWHAT, ITO3BOJIIONIETO IEPEBOAUTH TE€OMETPUYECKHE
00BeKTHI Ha A3bIK anreOpsl. P. lekapT u [1. depma. [Ipumeps! pa3inyHbIX CUCTEM KOOPIMHAT Ha
miockoct. 3amada Jleonappo Iluzanckoro (dubonayum) o kponukax, yucina dubonayum.
3ajaya 0 maxMaTHOM Aocke. MICToku Teopun BEpOSTHOCTEHM: CTPAXOBOE /€0, a3apPTHBIE WUIPBI.
I1. ®epma u b. Ilackane. A. bepuymu. A. H. Koamoropos. OT 3emiieMepusi K r€OMETPUH.
[Mudarop u ero mkona. Panec. Apxumen. IloctpoeHue NpaBUIBHBIX MHOTOYTOJBHUKOB.
Tpuceknus yrina. Kagpatypa kpyra. YnBoenue kyOa. Mctopust uucna m. 30510TOe CEYCHHE.
«Hauama» Epxmmpna. JI. Ditnep. H. U. JlobaueBckuii. Micropus nsitoro mocrynara. M3o0perenue
METO/1a KOOPAMHAT, TO3BOJISIOLIETO MEPEBOAUTH T€OMETPUUYECKIE OOBEKTHI Ha S3bIK anreopsl. P.
Hexapr u I1. ®epma. [Ipumepsl pa3anyHbIX CUCTEM KOOPAUHAT HA IJIOCKOCTH.

JI. ®. Marnunkuii. I1. JI. YeObmmes. H. U. JloGaueckuit. B. f. Bbynskosckuii. A. H.
Komamoropos. Eskinn. ®@. Buer. I1. ®epma. P. [lekapr. H. Tapranes. JI. Kapmano. H. AGens. b.
[Tackanb. JI. TIuzanckuit. K. I'aycc. I'. Kanrop. JI. DOinep. FO. B. Maruscesuu. K. JI. O.
beptpan. [Tudarop. O. be3y.

HATJIAJHASA TEOMETPUA

Harnsaneie mpencraBieHus O MPOCTPAHCTBEHHBIX (UTypax: KyO, mapajuiesienurnes, Mpu3ma,
nupamuaa, map, cepa, Konyc, TuiauHap. M300pakeHue npocTpaHCTBeHHBIX Guryp. [Ipumeps
ceyeHuil.  MHororpanHuku.  IIpaBuwibHbie ~ MHOrorpaHHuku.  IIpumeper  pa3BEpTOK
MHOTOTPaHHHUKOB, LWIMHApPAa M KoHyca. [loHstne o00bEéma; emuHuIbl 00BEMaA. OOBEM
MPsIMOYTOJIBHOTO Tapajuienenunena, Kyoa.

I'EOMETPUYECKHUE ®UT'YPBI

[Tpsimble u yrasl. Touka, npsmas, IIOCKocTb. OTpe3ok, ayd. Yros. Bunel yrios. BepTukanbHbie
U CcMexHble yribl. buccekrpuca yrma. IlapamienbHble W IEepeceKarolIUecs MpsIMBIE.
IlepnenaukymnsapHsle mpsMbie. Teopembl O MapajuIeIbHOCTH M NEPHEHAUKYJISPHOCTH HPSIMBIX.
[lepnengukynsip W HakJIoHHass K npsMod. CepeauHHBIM MNEPHEHAUKYJISpP K OTPE3KY.
['eomeTpuueckoe mecto Touek. CBONMCTBA OMCCEKTPUCHI YIJIa U CEPEIMHHOTO MEPIEHANKYJIIsIpa K
oTpe3Kky. TpeyroiabHuK. BbicoTa, Meauana, OuccekTpuca, CpelHSAs JIMHUS TPEYroJbHUKA.
PaBHOOeipeHHbIE 1 PaBHOCTOPOHHUE TPEYTOJIbHUKHU; CBOMCTBA M MPHU3HAKK PAaBHOOEIPEHHOTO
TpeyronbHuka. [lpu3Haku  paBeHCTBA  TPEYroJbHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHOIIEHH MEXAYy CTOPOHAMHM M yrjaaMH TpeyrojbHHKa. CyMMa YIJOB TPEYrOJbHUKA.
Buemnue yriel Tpeyronshauka. Teopema ®aneca. [logobue TpeyronsHukoB. [Ipu3znaku nogoous
TpeyroabHuKoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC OCTpPOro YyrIJia
IPSIMOYTOJIBHOTO TpeyronbHUKa 1 yrios oT 0 no 180°; nmpuBeneHne k octpoMy yriy. Pemenune
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. Dopmylsl,
CBSI3BIBAIOIIME CHUHYC, KOCHHYC, TAHIE€HC, KOTaHT€HC OJHOrO0 W TOro e yria. Pemenue
TPEYroJIbHUKOB: TEOPEMA KOCUHYCOB U TEOpEMa CUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.
Yersipéxyronpauk. [lapamnenorpamm, ero cBoiicTBa WM mpu3Haku. [IpsMoOyroibHHK, KBaapar,
poM0O, uX CBOWMCTBAa M MNpHU3HAKU. Tpamenus, CpeaHsst JUHHUS Tpanenuu. MHOTrOyrojbHHK.
Brinmykiibie MHOroyroipHukd. CyMMa YIJIOB BBIIYKJIONO MHOTOYToibHUKA. [IpaBuiibHbBIE
MHOTOyrojapHUKH. OKpyKHOCTh M Kpyr. [yra, xopma. Cektop, cermeHT. LleHTpanpHbI yrou,
BIIMCAHHBIA YIrOJI, BEJIMYMHA BIMCAaHHOIO yriaa. B3auMHOe pacnosiokeHue mpsaMoOu U
OKPY’KHOCTH, ABYX OKpyXHOcTed. KacarenpHas M cekymias K OKpPYXXHOCTH, HUX CBOMCTBA.
BrnucanHple W ONMCaHHbIE MHOTIOYrOJbHHUKH. OKpYXKHOCTb, BIIMCAHHAs B TPEYIOJbHUK, U



OKPYXKHOCTb, OIIMCAaHHAs OKOJIO TPEYroJIbHHKA. BnucaHHBIE M ONHCaHHBIE OKPYXKHOCTH
NpaBWIBHOTO MHOTOyroiibHUKa. ['eomerpuueckue mnpeobOpasoBanusi. [lonarue o paBeHCTBE
¢uryp. Ilonstie O OBMKEHUH: OCeBas M IEHTpalbHAas CUMMETpPUH, HapajUlebHBIA MEepeHoc,
noBopoT. [lonstue o momoOuu ¢uryp u romoretud. llocTpoeHHs ¢ TMOMOLIBIO IUPKYJS H
nuHelkd. OCHOBHBIE 3a/la4d HA IIOCTPOCHUE: JAEICHHE OTpe3Ka IO0IOoJaM; IOCTPOCHUE YIIa,
paBHOIO  JaHHOMY; IIOCTPOCHME TpEYroJIbHUKA 10 TpEM CTOpPOHAM; IIOCTPOCHHUE
HNEepHEHINKYJIApa K MPsAMON; MOCTPOCHUE OMCCEKTPUCHI yIja; JeJIeHHEe OTpe3Ka Ha N PaBHBIX
yacTed. Pemrenue 3amad Ha BBIYMCIEHHUE, JOKA3aTEIBCTBO U IIOCTPOCHHUE C HCIOJIb30BAHUEM
CBOWCTB M3YUYEHHBIX QUTYP.
N3MEPEHUE 'EOMETPUYECKUX BEJIMUMH
Jnuna otpeska. PaccrosHue or TOukM 10 nIpsaMoil. PaccrosHue Mexay mnapauiesIbHbIMU
npsMbiMu.  [lepumerp MHOroyronpHuka. JUIMHA OKpPYKHOCTH, YMCIO T; JUIMHA JYyTH
OKpyKHOCTU. I'pagycHas mepa yria, COOTBETCTBHE MEXKy BEIWYMHOW LIEHTPAIBHOIO yIja U
JUIMHOW J1yru OKpyxHOCTHU. IloHatme mmomanu muiockux ¢uryp. PaBHOcocTaBieHHblE U
paBHOBenukue  ¢urypel. Ilnomans  npsmoyronpHuka. [lnomanum — mapamuienorpamma,
TpeyrojapbHuKa U Tpaneuuu. [lnomans MHOoroyronpHuka. Ilnomane kpyra u miomans cexropa.
CooTHolleHHe MEXIy IUIOIIA[sIMM IOA0OHBIX ¢uryp. PemeHue 3amady Ha BBIYMCICHHE U
JI0Ka3aTeIbCTBO C UCTIONB30BAHUEM U3YYEHHBIX (pOpMyII.
KOOPJIMHATEI
VYpaBHenue npsmon. KoopamHatel cepenuHbl oTpe3ka. PopMyra pacCTOSHUS MEXKIY IBYMs
TOYKaMU IIJIOCKOCTH. Y PABHEHHE OKPYKHOCTH.
BEKTOPDI
Jmna (moxynb) Bekropa. PaBeHcTBo BekTopoB. KosummneapHble BekTopbl. KoopauHatel
BEKTOpa. YMHOXXEHHE BEKTOpa Ha 4YHUCIIO, CyMMa BEKTOPOB, PA3JI0KEHHE BEKTOpA IO IBYM
HEKOJUIMHEAPHBIM BekTopaM. CKaJsipHOE NPOU3BEICHUE BEKTOPOB.
TEOPETUKO-MHOXECTBEHHbBIM ITOHATUA
MHoOXkecTBO, DJIEMEHT MHOXKECTBA. 3aJaHHE€ MHOXKECTB IEpEUYHCICHHEM JJIEMEHTOB,
XapaKTepUCTHUECKUM cBOMCTBOM. [lonMHOkecTBO. OOBeAMHEHNE U TIEPECEUEHNE MHOKECTB.
OJIEMEHTHI JIOTUKHN
Onpenenenue. AxcuoMbl U TeopeMbl. Jloka3arenbcTBo. Jloka3aTenbcTBO OT NPOTHUBHOIO.
Teopema, oOpatrHas panHoW. Ilpumep u koHTpnpumep. IloHsATHE O pPaBHOCHUIBHOCTH,
CJIEZIOBaHUH, YNOTPeOIeHHE JOIMYECKHX CBSI30K €CJH ..., TO ..., B TOM M TOJBKO B TOM CIy4ae,
JIOTUYECKHE CBA3KU U, UIIN.

BocnuThiBaomuii 1 pa3BUBAKIINI MOTEHIUAT Y4e0OHOI0 NpeaMeTa.

OOyueHne MaTeMaTHKU JAET BO3MOXKHOCTh IIKOJIBHMKAM HAy4YWTHCS IUIAHUPOBATH CBOIO
JIeATEIbHOCTh, KPUTUYECKH OLICHMBATh CBOK JAESATENBHOCTh, NPUHUMATh CaMOCTOSATENIbHbBIE
pelleHus, OTCTauBaTh CBOU B3TJISAbI U YOSXKICHUS.

B mpouecce m3ydeHUss MATEMAaTHKH IIKOJBHUKM Y4aTCsl W3JIaraTb CBOM MBICIH SICHO U
MCUEPIIbIBAOIIE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBIIOJHEHHS MaTeMaTHYeCKHX
3aIUCeN, IIPU ITOM HUCIOJIb30BAHUE MATEMATUYECKOIO SA3bIKA I103BOJIAECT Pa3BUBATh Y yYalUXCS
IPAMOTHYIO YCTHYIO U IIUCBMEHHYIO peyYb.

3HaKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTHUKW KaK HAyku (GOpPMHPYET y ydaluxcs
MPEJICTaBICHUS O MAaTEMaTUKE KaK 4aCcTH OOIIeYeI0BEYECKON KYIbTYPHI.

3HaYUTEIbHOE BHUMaHUE B M3JI0KEHHHM TEOPETUYECKOr0 MaTepuana Kypca yAemseTcsl ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX TMOHATUH, uaed, MeTofoB. OOydyeHHe MOCTPOSHO Ha
0a3ze TeoOpUM pa3BUBAIOLIET0 OOYy4Y€HUS, YTO JOCTHUTAeTCs OCOOEHHOCTSAMHU H3JIOKEHUS



TEOPETUYECKOTO MaTepualia W YIPaKHEHUSMH Ha CPaBHEHHE, aHAJIU3, BBIICIICHHUE TJIABHOTO,
yCTaHOBIICHHE  CBs3ell, Kiaccuukamuio, o0oOmenne wu  cucremaruzanuio.  Ocobo
AKIEHTHPYETCS COACPIKATEIIEHOE PACKPBITHE MaTEMATUYCCKUX TIOHSATHH, TOJIKOBAaHHE CYIITHOCTH
MAaTEMAaTU4YCCKUX MCETOAOB H o0jlacTi  HuX IMPUMCHCHUA, ACMOHCTpaluAd BO3MOKHOCTEH
NPUMEHEHHS TEOPETUYCCKUX 3HAHWM JUIS PEIICHHS 3a/1a4 MPHUKIIAIHOTO XapaKTepa, HalpuMmep,
pPCIICHUC TCKCTOBBIX 3ada4d, ACHCKHBIC W IPOLCHTHLIC PACUCThl, YMCHHC I10JIb30BATHCA
KOJINYECTBEHHOW HWH(OpMAIMei, MpeCTaBICHHON B pa3iMYHbIX (hopMax, YMEHHE «UUTATh)»
rpaduku. Oco3HaHue O0OIIEro, CYIIECTBEHHOTO SIBISICTCSI OCHOBHOW 0a30if Ui pemieHus
ylpakHeHU. BakHO NMPHUBOAMTE JCTalbHBIC MOSICHEHUS K PEIICHHIO THUIOBBIX YIPAKHECHUI.
OTUM PACKPBIBACTCA CYTh METOZA, MOAXO044, IPEAIaracTCa alrfOPUTM UJIN 3BPHUCTUYCCKAA CXCMa
pelIeHHsI YIPAXKHEHUH ONPEICIICHHOTO TUTIA.
MexnpeaMeTHbIe CBSI3H Y4eOHOr0 Kypca.

Co3zHarenbHOE OBJIAJEHUE YYAIIUMUCS CUCTEMOM MAaTEMATHYECKUX 3HAHUNA M YMEHUU
HEO0OXOUMO B TIOBCETHEBHOM MU3HU JJI M3YyUEHUS CMEXKHBIX JUCLUUIUIMH U TPOJOJIKEHUS
oOpa3oBaHus. Maremaruyeckas MOATOTOBKAa HeoOXoAMMAa Ui TIOHMMAHUS HPUHIMIIOB
YCTPOMCTBA M HCIOJIB30BAaHUSI COBPEMEHHOW TEXHMKH, BOCIPHUATHS HAYYHBIX M TEXHUYECKUX
NOHATHH M uAed. MaremaTuka sBISETCS SA3BIKOM HaykKH M TexHUKA. C e€ IOMOIbIO
MOJCIIMPYIOTCA U MU3Y4arOTCs SBJICHHMS M IPOLECCHI, IPOUCXOAAIIME B Ipupoae. Maremarnka
ABJISICTCA OJHMM H3 OIOPHBIX IPEAMETOB OCHOBHOH IIKOJBI: OHAa O0ECHEeYMBACT H3y4YCHHE
JpYrux IHACLMIUIMH. B mepByro oudepenp 3TO OTHOCHUTCA K IPEAMETaM €CTECTBEHHO-HAay4HOTO
IIUKJa, B YAaCTHOCTU K ¢u3uke. Pa3BuTHe JIOrMYEeCKOr0 MBIIUICHUS YYalluxcs Mpu O0O0ydeHUU
MaTeMaTHKH CIIOCOOCTBYET YCBOCHUIO MPEAMETOB I'YMaHUTAPHOI'O IIUKJIA.



TEMATHYECKOE INTAHUPOBAHMUE

HazBanue Temsl KonnuectBo | XapakrepucTHKa OCHOBHBIX BHIOB AesTelbHOCTH yueHuka | ColepskaHue BOCIIUTATEIbHOIO MOTEHIIMANa
4acoB (Ha ypoBHE y4eOHBIX JEHCTBUI) ypoKa
Jluneiinoe ypaBHeHue | 15 yacoB Pacno3HaBaTh 4ynCIOBBIE BBIPAKEHUS M BBIPAKEHUS C BocnuteiBaercs

C O/IHOM IepeMeHHOH

[IEPEMEHHBIMHY, JINHEWHbIC ypaBHeHUS. [IpuBoanuTh
IIPUMEPBI BBIPAKEHUH C IEPEMEHHBIMU, JIMHENHBIX
ypaBHeHUH. COCTaBIIATH BBIPAXKEHHUE C IEPEMEHHBIMU 110
YCIIOBHIO 33Jauu. BrinmonHsaTh peodpa3oBanus
BBIPAKEHUI: IPUBOAUTD M10I00HBIE ClIaraeMble,
packpbiBaTh CKOOKH. HaxoauTh 3HaYeHNEe BbIpayKEHUS C
IIEPEMEHHBIMU IIPY 33JaHHBIX 3HAYCHUAX IIEPEMEHHBIX.
Knaccudunuponars anreOpanyeckre BbIpaKEHUS.
OnuceIBaTh LENbIE BRIPAKEHHUS.

@opMyIMpPOBATH OIIPEAEIICHNE JTUHEHHOTO YPaBHEHMS.
Pemiate nuHeiHOe ypaBHeHHE B 00111eM BUJIE.
NHTepnpeTupoBaTh ypaBHEHHE KaK MAaTEMATHYECKYO
MOJIENb peanbHON cuTyauuu. ONUCHIBaTh CXEMY PELICHUS
TEKCTOBOM 3a7a4l, IPUMEHSATH €€ JUIsl peleHus 3a/1a4

YBaXXCHHUC K JIMYHOCTHU,; OTHOIICHUSA K
MaTeMaTHKe KaK K 4aCTH OOLICUEIIOBEUECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYNMOCTHU
MaTEMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasg — IpaXJaHCKas  HMJIEHTUYHOCTb:
naTpuoTu3Ma, yBaxkeHus Kk  Oreudecty,
OCO3HAHUs BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YYCHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOPAa3BUTHIO U CaMOOOPa30BaHHIO Ha OCHOBE
MOTHBAIMH K O0YUYEHHIO U I03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BbIOOpa W
IIOCTPOEHUs  JAJBHEUIIEH WHAWBUAYaJIbHON
TPAEKTOPUHU 00pa3oBaHUs Ha 6aze
OpPUEHTUPOBKM B  Mupe mpodeccuil
npoeCCHOHATIBHBIX MPEANOYTEHU ¢ Y4ETOM
YCTOMYMBBIX I03HABAaTEIbHBIX HWHTEPECOB, a
TaKXKe Ha OCHOBE dopmupoBaHus
YBaKUTEIBHOTO OTHOLIEHUS K TPYLLY;

YMEHUsI KOHTPOJIMPOBATH IIPOLIECC U PE3YIIbTaT
y4eOHOW U MaTeMaTUYeCKOU JeATeTbHOCTH;
KPUTHUYHOCTH MBIIUICHUS, UHULIUATUBBI,
HAXOJYUBOCTH, AKTUBHOCTH IIPU PEILICHUU
MaTEeMaTUYEeCKMX 3a/1ad.




[esble BbIpaKeHUs

52 yaca

DopMyITUpPOBATH:

OIPEEIICHUS: TOKAESCTBEHHO PaBHBIX BBIPAKCHUI,
TOXIACCTBA, CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJICM,
OJTHOYJICHA, CTAHAAPTHOTO BHJIA OJHOUWICHA,

KO3 pHIHEeHTa OTHOWICHA, CTETICHN OJHOUJICHA,
MHOTO4WIEHa, CTEIICH! MHOTOUJICHA;

CBOICTBA: CTCIICHHU C HaTypaJIbHBIM I10KA3aTCJICM, 3HAKa
CTCIICHHU,

IIpaBujIa: 10Ka3aTCIbCTBA TOXKIACCTB, YMHOXCHUA
OAHOYWICHA HAa MHOT'OYJICH, YMHOXCHUA MHOT'OYJICHOB.

Jloka3pIBaTh CBOMCTBA CTENIEHU C HATYPaJIbHBIM
MoKazareseM. 3anuchbiBaTh U I0Ka3bIBaTh (POPMYJIbI:
IIPOU3BEICHUS CYMMBI U Pa3HOCTH JIBYX BBIPAKECHUH,
Pa3HOCTH KBAJpPATOB JIBYX BBIPAKEHUH, KBapaTa CyMMbI U
KBaJ[paTa pa3HOCTH JIBYX BbIpa)XKE€HUI, CyMMbI KyOOB U
pa3HOCTH KyOOB JIBYX BBIPAKEHHI.

Brruncnare 3Hauenue BBIpa)KeHI/II\/II C IICPEMCHHEBIMMU.
[TpuMeHsITh CBOWCTBA CTETICHHU IS TPEOOPa30BAHUS
BBIpa)KCHHfI. Brimonaare YMHOXKCHNEC OTHOYICHOB U
BO3BEJICHUE OJTHOUWICHA B CTENeHb. [I[pUBOAUTE OJTHOUJICH
K CTaHAApPTHOMY BUAOY. 3anucrIBaTh MHOTOYJIEH B
CTaH/IaPTHOM BHUJIE, ONPEIENIATH CTENIEHh MHOTOUJICHA.
[TpeoOpa3oBeIBaTh MPOM3BEICHNUE OJHOWICHA U
MHOTOYJIEHA; CYMMBI, Pa3HOCTH, IPOU3BEICHUS IBYX
MHOTOYJICHOB B MHOTOWIEH. BBITIONHATE pa3okeHune
MHOTOYJICHa Ha MHOKUTEJIH CITIOCOOOM BBEIHECEHHS 00IIETO
MHOXHUTEJS 32 CKOOKH, CITOCOOOM TPYIITUPOBKH, TI0
dhopMysiaM COKpaEHHOTO YMHOKEHUS U C IPUMEHEHHEM

BocmnuteiBaeTcs

YBaAXXCHUC K JIMYHOCTU; OTHOIICHUSA K
MaTeMaTHKe KaK K 4aCTH OOLIeUeIIOBEUYECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTEMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4ueCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasgs — IpaXAaHCKas  HMJIEHTUYHOCTb:
naTpuoTu3Ma, yBaxkeHus Kk  Oredectny,
OCO3HAaHHS BKJIaJa OTEYECTBCHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOILEHUE K YUCHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMH K 00YUYEHHIO U I03HAHUIO;

OTBETCTBEHHOCTh ~ OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEWIIE WHANBUIYaTbHON
TPaeKTOPUU o0pa3oBaHUs Ha baze

OpPUEHTHPOBKM B  Mupe mnpodeccuii U
npo(ecCHOHANBHBIX TPEANOYTeHHH ¢ yu€ToM
YCTOMYMBBIX TTO3HABATEJIbHBIX HWHTEPECOB, a
TaKkKe Ha OCHOBE dbopMupoBaHUs
YBOKHUTEIBHOIO OTHOLIEHUS K TPYLY;

YMEHUSI KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT
y4eOHOM U MaTeMaTUYeCKON JeATeTbHOCTH;
KPUTUYHOCTHU MBILUIEHUS, UHUI[UATHBBI,
HAaXOJYMBOCTH, aKTUBHOCTH MIPHU PEIICHUU
MAaTeMaTUYECKHUX 3a/1a4.




HECKOJIbKUX c110c000B. Mcronb30BaTh yKa3aHHbIE
npeoOpa3oBaHus B MPOLIECCE PEIICHHS YPAaBHEHHIA,

JOKa3aTCJIbCTBa YTBepH(HCHHﬁ, PEIICHU TEKCTOBBIX 3aa4

DOYyHKIUH

12 yacoB

[IpuBOIMTE IpHUMEPHI 3aBUCHUMOCTEN MEX1Y BEIMUNHAMMU.
Pasznuyath cpenu 3aBUCUMOCTEHN (PYHKIIMOHATBHBIE
3aBUCHUMOCTH.

OnuceIBaTh MOHATHA: 3aBUCUMON U HE3aBUCUMOM
MepPEeMEHHBIX, QYHKIUU, apryMeHTa (PYHKIIMH; CIIOCOOBI
3ananus QyHKIUU. OpMyITHPOBATH ONIPEICIICHHUS
obnactu onpeseneHus: GyHKIMH, 00JIaCTH 3HAYCHUH
¢byskumu, rpaduka GyHKIHH, THHEHHON QYyHKIUH,
MPSIMON TPOMOPIIMOHATIEHOCTH.

BoruncnsaTe 3HaueHne GpyHKINMY 10 3a/1aHHOMY 3HaYEHHIO
aprymenTta. CocTaBiaTh TaONMMIIbI 3HAYEHUH QYHKINU.
Crpourts rpaduk pyHkuuu, 3aganHoi Tadbauaxo. [lo
rpaduKy (QyHKIUH, SABISIOIIEHCS MOJIENbIO pEalbHOTO
IIpoLecca, OIPENENATh XapaKTEPUCTUKU 3TOTO IIPOLECCa.
Crpouts rpaduk JUHEHHON QYHKIUU U IPIMOit
MpONopLUHOHAIbHOCTH. ONUCHIBATH CBOMCTBA 3TUX
byHKIII

BocnouteiBaeTcs

YBAXXCHUC K JIMYHOCTHU,; OTHOILICHUS K
MATEMAaTHKE KaK K 4aCTHu O6HI€‘~I€JIOBG‘~I€CKOI7I
KYJbTYpPbI; HOHUMAHUC 3HAYUMOCTHU
MAaTCMaTUKHU JJId HAYYHO-TCXHHYCCKOI'O
mporpecca, Ha6op BOJICBBIX Ka4CCTB,
KOMMYHI/IKa6GJH)HOCTI>; OTBCTCTBCHHOCTD,

poccHiickas ~ TpakJaHCKas  UJIEHTUYHOCTD:
naTpuoTu3Ma, yBaxkeHuss K  OreuecTy,
OCO3HAHUA BKJIaJla OTCYECTBEHHBIX YYEHBIX B
pa3BUTUE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOIIIEHNE K YUCHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYYarOmIMXCS K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U MIO3HAHUIO;
OTBETCTBEHHOCTh  OCO3HAaHHOTO BBIOOpa U
IIOCTPOEHUs  JaJbHEWIIEH WHIUBUIAYAIbHON
TpPaeKTOPUU o0Opa3oBaHHUs Ha 6aze
OpDUEHTHUPOBKM B  MHUpe mpodeccuii
MPOPECCHOHABHBIX TPEANOYTCHUH C Y4ETOM
YCTOMYMBBIX TO3HABaTEIbHBIX HWHTEPECOB, a
TaKKe Ha OCHOBE dbopMupoBaHHS
YBaKUTEIBHOTO OTHOLIEHUS K TPYY;

YMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3yIbTaT
y4eOHOM U MaTEeMaTUYECKOH 1eATeThbHOCTH;
KPUTUYHOCTHU MBIIIUICHUS, UHUIUATHBBI,
HaxXO0JIYUBOCTH, aKTUBHOCTHU MIPH PELLICHUU
MaTeMaTHYCCKHUX 3a/1a4.




CucreMbl JUHEHHBLIX
YPaBHEHHUIi ¢ IByMsl
nepeMeHHbIMHU

19 yaca

[IpuBOIUTE MpUMEpPHI: ypPaBHEHUS C IBYMS IEPEMEHHBIMU;
JIMHENHOIr0 ypaBHEHUS C IByMsl IEPEMEHHBIMH; CUCTEMBI
JBYX JIMHEWHBIX YpPaBHEHUH C IByMSl IEPEMEHHBIMH;
peaJIbHBIX IIPOLIECCOB, ISl KOTOPHIX YPaBHEHUE C IByMS
MEPEeMEHHBIMH WJIM CUCTEMa YPaBHEHUH C IByMs
[IEPEMEHHBIMHU SIBJISIFOTCSI MATEMAaTUYECKUMU MOJEIISIMU.

OHPGHGHHTB, ABJIACTCA JIM ITapa YUCCJI pCIICHHUEM JaHHOTI'O
YpaBHCHUS C ABYM:I IICPCMCHHBIMHU.

@opMyIHMpOBATH:

ONPEIEICHUS: PELICHUS YPABHEHHUS C IBYMs
IIEPEMEHHBIMU; YTO 3HAYUT PELIUTh YPABHEHUE C IBYMs
MIEPEMEHHBIMU; TpapuKa ypaBHEHUS C IByMS
[IEPEMEHHBIMU; JTUHEHHOIO YPAaBHEHHUS C IBYMs
IIEPEMEHHBIMU; PEIICHUS CUCTEMBI YPABHEHUH C IBYMsI
[IEPEMEHHBIMU;

CBOMCTBA ypPaBHEHUH C ABYMs IIEPEMEHHBIMM.

OnuceiBaTh: CBOMCTBA rpaduKa JMHEHHOTO YpaBHEHHUS B
3aBHCUMOCTH OT 3HaYeHUH K03(pPuLmeHToB, rpaduiaeckuit
METO/] pEHIEHUSI CUCTEMBI IByX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU, METOJI ITOACTAHOBKU U METOJ CIIOKECHUS
JUISL pEIIEHUS CUCTEMBI JABYX JIMHEHHBIX YPABHEHUH C
JBYMsI [IEPEMEHHBIMU.

Ctpouts rpaduk JIMHEHHOTO YpaBHEHUS C IBYMs
NepeMEHHbIMU. PemaTh cucTeMsl IByX JIMHEHHBIX

YPAaBHEHUH C ABYMs [IEPEMECHHBIMH.

PemaTte TeKCTOBEIC 3aaa4M, B KOTOPBIX CUCTEMA IBYX

BocmnuteiBaeTcs

YBaAXXCHUC K JIMYHOCTU; OTHOIICHUSA K
MaTeMaTHKe KaK K 9aCTH OOLICUeIIOBEUECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTEMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4ueCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasgs — IpaXAaHCKas  HMJIEHTUYHOCTb:
naTpuoTu3Ma, yBaxkeHus Kk  Oredectny,
OCO3HAHHS BKJIAJa OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOILEHUE K YUCHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMH K 00YUYEHHIO U I03HAHUIO;

OTBETCTBEHHOCTb ~ OCO3HAHHOIO BbIOOpa W
IIOCTPOEHUs  JAJBHEHWIIEH HMHAWBUAYaJIbHON
TPaeKTOPUHU 00pa3oBaHUs Ha Oaze

OpPUEHTHPOBKM B  Mupe mnpodeccuii U
npo(ecCHOHANBHBIX TPEANOYTeHHH ¢ y4&TOoM
YCTOMYMBBIX TTO3HABATEJIbHBIX HWHTEPECOB, a
TaKxke Ha OCHOBE dbopMupoBaHUs
YBOKHUTEIBHOIO OTHOLIEHUS K TPYLY;

YMEHUSI KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT
y4eOHOM U MaTeMaTUYeCKON JeATeTbHOCTH;
KPUTUYHOCTHU MBILUIEHUS, UHUI[UATHBBI,
HAaXOJYMBOCTH, aKTUBHOCTH MIPHU PEIICHUU
MAaTeMaTUYECKHUX 3a/1a4.




JUHEHHBIX YPaBHEHUH C ABYMS [IEPEMEHHBIMHU SIBIISIETCS
MaTEMaTHYECKON MOJIENIbIO pealbHOIO IIpolLecca, U
UHTEPIPETUPOBATH PE3YNIbTAT PELICHUSI CUCTEMBbI

HavaanHble
reoMeTpu4ecKue
CBeJeHUus

11 yacoB

OOBSACHATB, UTO TAKOE OTPE3OK, Ty, Yroil, Kakue (GUrypol
Ha3bIBAIOTCS PAaBHBIMHU, KaK CPAaBHUBAIOTCS U U3MEPSAIOTCS
OTPE3KH U YIJIbI, YTO TaKOe IPaayc U rpagayCcHas Mepa yria,
KaKOHM YroJI Ha3bIBa€TCs MPSAMBIM, TYIBIM, OCTPBIM,
Pa3BEPHYTHIM, UTO TAKOE CEpenHA OTpE3Ka U OuccekTpuca
yII1a, KaKue YIJibl Ha3bIBAlOTCS CMEXHBIMH U KaKHe
BEPTUKAJIBHBIMH; (pOpMYyITHpOBATH U 0OOCHOBHIBATH
YTBEPXKJICHMSI O CBOMCTBAaX CMEXHBIX U BEPTUKAJIbHBIX
YTJI0B; OOBSICHATD, KAaKUE MPSMbIE Ha3bIBAIOTCS
HEepIEHANKYIIPHBIMU; (GOPMYINPOBATh U OOOCHOBHIBATh
YTBEpIKIIEHHE O CBOMCTBE ABYX MPSIMBIX,
NEePIEHAUKYISPHBIX K TPETheil; n300paxkaTs U
pacrio3HaBaTh yKa3zaHHbBIE IpocTeine Gurypsl Ha
yepTekax; peuarhb 3aJauu, CBSI3aHHbIE C 3TUMHU
MpocTeHIUMHU (pUrypamu

BocnouteiBaeTcs

YBAXXCHUC K JIMYHOCTHU,; OTHOILICHUS K
MATEMAaTHKE KaK K 4aCTHu O6HI€‘~I€JIOBG‘~I€CKOI7I
KYJbTYpPbI; HOHUMAHUC 3HAYUMOCTHU
MAaTCMaTUKHU JJId HAYYHO-TCXHHUYCCKOI'O
mporpecca, Ha6op BOJICBBIX Ka4CCTB,
KOMMYHI/IKa6GJH)HOCTI>; OTBCTCTBCHHOCTD,

poccuiickas — TpaXIaHCKas  WICHTUYHOCTE:
naTpuoTu3Ma, yBaxkeHus Kk  OredecTmy,
OCO3HAHMS BKJIAJa OTCYCCTBCHHBIX YUYEHBIX B
pa3BUTHE MUPOBOIl HAYKU;

OTBETCTBCHHOE OTHOIIICHUE K YUCHHIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIMXCS K
CaMOpPa3BHUTHIO  CaMOOOPA30BAHHMIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U MIO3HAHUIO;

OTBETCTBEHHOCTh  OCO3HAaHHOTO BBIOOpa U
IIOCTPOEHUs  JaJbHEWIIEH WHIUBUIAYAIbHON
TpPaeKTOPUU o0Opa3oBaHHUs Ha 6aze

OPUEHTHPOBKM B  MHUpe mpodeccuil H
npodecCHOHANBHBIX NPEANOYTEeHUN ¢ y4€ToM
YCTOWYMBBIX I103HABATEIbHBIX HHTEPECOB, a
TaKKe Ha OCHOBE dbopMupoBaHus
YBaXXUTEJIBHOTO OTHOILIEHUS K TPYAY;

YMEHHS KOHTPOJIUPOBAThH IPOLECC U PE3YNIbTAT
y4eOHOI 1 MaTeMaTHYeCKOM IesTeTbHOCTH;
KPUTUYHOCTH MBIIIUIEHUS, NHUIIMATUBBI,
HaXOJYHUBOCTH, AKTUBHOCTH IPU PELLICHUU
MaTeMaTHYECKUX 3a/1ad.




TpeyroabHUKH 20 yacos OOBACHATH, Kakas (pUIypa HAa3BIBAETCS TPEYTOJILHUKOM, BocnuteiBaercs
YTO TAKOE BEPLIUHBI, CTOPOHBI, YIJIbI M IEPUMETP
TPEYTrOJIbHUKA, KAKON TPEYTOJbHUK Ha3bIBACTCS YBKCHUC K IMTHOCTH, OTHOTICHHUA K 5
pPaBHOOEIPEHHBIM M KaKOW PaBHOCTOPOHHHM, KAaKHe MaTeMaTHKe KaK K 4acTh O0NIeyenoBeecko
TPEYTrOJbHUKU HA3BIBAIOTCS PABHBIMU; H300paXaTh U KyJIbTYypbl, HOHUMAHUC SHATUMOCTH
pacro3HaBaTh Ha YEPTEKAX TPEYTONBHUKH U UX dyieMeHThI;, | MATCMATHKA JULS HAaySHO-TEXHUICCKOTO
(GopMyIMPOBATh U I0Ka3bIBATh TEOPEMBI O PU3HAKAX porpecca; Habop BOJIEBBIX KAYECTB;
PaBEHCTBA TPEYTOJIBHUKOB; OOBSICHSTD, YTO HA3BIBACTCS KOMMYHUKA0CILHOCTD; OTBETCTBEHHOCTD;
HEPIIEHIUKYIIAPOM, IPOBEAEHHBIM U3 JJAHHOM TOUKH K .
8 3 poccHiicKass — IpaKJaHCKas — WAECHTHYHOCTB:
JIAHHOM TIPAMOM; (HOPMYJIMPOBATh U I0KA3BIBATH TEOPEMY
N naTpuoTH3Ma,  yBakeHus K OredecTBy,
0 MEPIEHTUKYIISAPE K MPAMOM; 00BICHATH, KAKUE OTPE3KU .
N 4 N OCO3HAaHMs BKJIAJa OTEYECTBEHHBIX YYEHBIX B
Ha3bIBAKOTCS MEIUAHON, OUCCEKTPHCOM M BHICOTON N
pasBHUTHE MUPOBOI HAYKH;
TPEYroJIbHKKA; (POPMYJIUPOBATH U JOKA3HIBATH TEOPEMBI O
4 OTBETCTBEHHOE OTHOIIEHUE K YUECHUIO;
CBOMCTBaX paBHOOEIPEHHOTO TPEYTOILHUKA; PEIATh
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
3a/1a4M, CBA3AHHbIE C IPU3HAKAMU PaBEHCTBA
N CaMOpa3BUTHIO U CaMOOOPA30BAHMIO HA OCHOBE
TPEYTOJBHUKOB M CBOMCTBAMH PABHOOEIPEHHOTO
MOTHMBALIUK K 00yYEHHIO U TIO3HAHUIO;
TPEYTroJIbHHUKA; (POPMYIIUPOBATH OMPEIEIIEHIE
OTBETCTBEHHOCTh ~ OCO3HAHHOIO  BBIOOpa |
OKPYKHOCTH; OOBACHST, 9TO TAKOE LIEHTP, PaINyC, XOp/a N .
N IOCTPOEHHsT  JaJbHENIIEH  WHAMBUIYAIbHOM
Y JIMaMETP OKPY>KHOCTH; PeIlaTh NPOCTENIINE 3a[a41 Ha
TPAaeKTOpUH 00pa3oBaHus Ha Oaze
noctpoenue (IMOCTPOEHHUE YIJIa, PABHOTO JaHHOMY, .
OPUMEHTUPOBKM B  Mupe mpodeccuit U
HOCTPOEHKE OUCCEKTPHCHI YIJIa, TIOCTPOECHHE 5 .
PO(ECCHOHANBHBIX MPEANOYTEHHH C YYETOM
HEPIEHIUKYIIAPHBIX TPSIMBIX, TOCTPOEHUE CEPEIUHBI 9
YCTOWYMBBIX IO3HABATENHHBIX HMHTEPECOB, a
oTpe3Ka) u 6oJiee CIIOKHBIE 33/1a41, UCTIOIb3YHOIIHE
. . TaKKE Ha OCHOBE bopmupoBanust
yKa3aHHbIE MPOCTENIINE; COMOCTABIATE MOJTyIE€HHBINR
YBOKHUTENLHOTO OTHOIIEHUS K TPYLY;
pE3YJIBTAT ¢ YCIOBUEM 3a/1a4H; aHATM3UPOBATh
YMEHHs1 KOHTPOJIUPOBATH MPOLIECC U PE3YJIBTAT
BO3MOYKHBIE CITy4au N L
y4e0HOM M MAaTEMaTHIECKON JEATENLHOCTH;
KPUTUYHOCTH MBILLJIEHHS, THUIIUATHBEL,
HaXOIYUBOCTH, AKTUBHOCTH TIPU PEILEHHUH
MaTeMATUYECKMX 3a/1a4.
IMapaJejabHbIe 13 yacoB @opMyIMpOBATH ONPEAEICHNE MTapaJLIEIbHBIX MPSAMBIX; BocnuteiBaercs
npsiMble OOBSCHATH C MOMOLILIO PUCYHKA, KAKUE YIJIBI,

o0pa3oBaHHbIE MIPU MEPECEUCHUH IBYX MPSIMBIX CEKYIIEH,
Ha3bIBAIOTCS HAKPECT JISKAIIUMH, KAKME OJHOCTOPOHHUMU

YBa)KEHUE K JINYHOCTH; OTHOIIEHUS K
MaTEMAaTHKE KaK K YaCTH OOIIeUeIOBEUECKON




U KaKie COOTBETCTBEHHBIMU; (DOPMYITHPOBATH U
JTIOKa3bIBaTh TEOPEMBI, BHIPAXKAIOITUE TPU3HAKU
MapajuIeIbHOCTU JBYX MPSIMBIX; OOBSICHATD, YTO TAKOE
AKCHOMBI T€OMETPHUH U KaKHE aKCUOMBI YKE
UCIOJIb30BAJIMCH paHee; POopMYIUPOBATH AKCHOMY
MapajuieIbHbIX MPSMBIX U BBIBOJUTH CJICACTBUS U3 HEE;
(dbopMynHUpoBaTh U JOKA3bIBATH TEOPEMBI O CBOMCTBAX
MapajuieIbHbIX MPSMBIX, 00paTHBIE TEOpEMaM O MpU3HAKaX
MapajuiebHOCTH, CBS 3aHHBIX C HAKPECT JICKAIIUMH,
COOTBETCTBEHHBIMH M OJJHOCTOPOHHUMHU YTJIaMH, B CBSI3H C
3TUM OOBSICHSTD, YTO TAKOE YCIOBUE U 3aKITIOUCHUE
TEOpPEMBI, KaKasi TeopeMa Ha3bIBaeTCsl OOPaTHOH 110
OTHOIICHHUIO K JIAaHHOM TeopeMe; OOBICHSITH, B UM
3aKJIFOYAETCsl METOJ I0Ka3aTeIbCTBA OT MPOTHUBHOTO:
(dbopMynHUpoBaTh U JOKA3bIBATh TEOPEMBI 00 yriax ¢
COOTBETCTBEHHO MapaslIeIbHBIMU U TIEPIICHANKYJISPHBIMU
CTOpOHAMU; MPUBOJUTH IPUMEPHI UCIIOJIB30BAHUS ITOTO
METO/J1a; pelaTh 33Ja4u Ha BBIYMCIIEHUE, I0KA3aTEIbCTBO
Y MIOCTPOEHHUE, CBA3aHHBIE C MMapaNIeIbHBIMU MPSIMBIMHU

KyJbTYpPbl; HOHUMaHUE 3HAYMMOCTH
MaTeMaTUKU JJI1 HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJIEBBIX Ka4eCTB;
KOMMYHUKAOEJIbHOCTh; OTBETCTBEHHOCTb;

poccuiickas ~ rpakJaHCKas  UJIGHTUYHOCTD:
naTpuoTu3Ma, yBaxkeHus Kk  OredecTmy,
OCO3HAHUA BKJIaJla OTCYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOIl HAYKU;

OTBETCTBEHHOE OTHOIIECHUE K YUCHUIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXCS K
CaMOPAa3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U IO3HAHUIO;

OTBETCTBEHHOCTh  OCO3HAaHHOTO BBIOOpa U
IIOCTPOEHUs  JaJbHEUIIEH WHIUBUILYAIbHON
TpaeKTOPUU o0Opa3oBaHUs Ha Oaze

OPUEHTHPOBKM B  MHUpe npodeccuil
npo(ecCHOHANBHBIX NPEANOYTEHUN ¢ y4€TOM
YCTOMYMBBIX ITO3HABATENIbHBIX HWHTEPECOB, a
TaKKe Ha OCHOBE (bopMupoBaHus
YBaXXUTEJIBHOTO OTHOLLIEHUS K TPYAY;

YMEHHSI KOHTPOJIUPOBAThH MPOLECC U PE3YIIbTAT
y4eOHOI 1 MaTeMaTHYeCKOM IesTeTbHOCTH;
KPUTHYHOCTH MBIIIJICHUS, THULIUATUBBI,
HaXOJ4YUBOCTH, AKTUBHOCTH TPU PELLICHUU
MaTeMaTHYeCKUX 3a1ad.

CooTHOLIEHUS MEKIY
CTOpOHaMl/I % yr.]'laMl/[
TPeyrojbHUKAa

19 yacoB

dopMynupOBaTh U I0Ka3bIBATH TEOPEMY O CYMME YTJIOB
TPEYTOJILHUKA U €€ CIICICTBHE O BHEIITHEM YTJIe
TPEYroJbHUKA, TIPOBOJIUTH KIACCH(PHUKAIUIO
TPEYTOJILHUKOB T10 yriiam; (hopMyJIUpOBaTh U JT0Ka3bIBATh
TEOPEMY O COOTHOIIECHUAX MEXKIY CTOPOHAMH U yIJIaMHU
TpeyroiabHUKa (IPSMOE M 00paTHOE YTBEPKICHHS ) U
CIIEJICTBUS U3 HEE, TEOpEMy O HEPAaBEHCTBE TPEYTOIbHUKA;
(GbOpMYIHPOBATH U TIOKA3bIBATH TEOPEMBI O CBOMCTBAX

BocnuteiBaercs

YBaXXCHHUEC K TUYHOCTH,; OTHOIICHUA K
MaTeMaTHKe KaK K 4aCTH OOIICUeIIOBEUSCKOM
KYJIbTYpBI; TOHUMaHHE 3HAYNMOCTH
MAaTCMaTUKHU JJId HAYYHO-TCXHHUYCCKOI'O
nporpecca; Habop BOJIEBBIX KAYECTB;




IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB (IIPSMOYTOJIbHBIN
TPEyrojabHUK ¢ yriiom 30°, mpu3HaKy paBeHCTBA
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB); (OPMYIUPOBATH
OIIpEIENIEHUS PACCTOSIHUS OT TOUKH J10 MPSMOiA,
paccTosIHUSA MKy NapajljIe/IbHbIMU TNPSIMBIMU; peIlaTh
3aJ1a4M Ha BBIUMCIIEHMS], JOKA3aTEIbCTBO U IIOCTPOEHHUE,
CBSI3aHHBIE C COOTHOIIEHUSIMHU MEX/1y CTOPOHAMU U
yIJlaMHU TPEYTOJIbHUKA U PACCTOSIHUEM MEXIY
napajieJIbHbIMUA IPSAMBIMU, IIPU HEOOXOUMOCTH
IIPOBOAMTH 110 X0y PELIEHUSI TOTOIHUTEIbHBIE
IIOCTPOEHMSI, CONTOCTABIIATh MOJyYEHHBIH pe3yJIbTar C
YCIIOBHEM 33J]auyl, B 33Jja4ax Ha [IOCTPOECHUE UCCIIEJ0BATh
BO3MOJKHbBIE CITyyau

KOMMYHI/IKa6eJ'IBHOCTB; OTBCTCTBCHHOCTD,

poccuiickasg ~ rpakJaHCKas  HUJEHTUYHOCTD:
narpuoTusMa, yBaxkeHus K  OreuecTy,
OCO3HAHUs BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YUCHUIO;
TFOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAILIUK K OOYUYECHHIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEUIIECH HWHIUBUILYAIbHON
TPACKTOPHH o0pa3zoBaHHs Ha Oaze
OPUEHTHPOBKM B  Mupe mnpodeccuidi U
npo(ecCHOHANBHBIX TPEANOYTeHHN ¢ yu€ToM
YCTOMYMBBIX TTO3HABATEJIbHBIX WHTEPECOB, a
TaKXKe Ha OCHOBE dbopMupoBaHus
YBOKHUTEIBHOIO OTHOLIEHUS K TPYY;

YMEHHUS KOHTPOJIMPOBATH MPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYeCKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILJIEHUS, THULIUATUBBI,
HAaXOAYUBOCTH, aKTUBHOCTH MIPHU PEIICHUU
MaTE€MaTUYECKHX 3a/1au.

HUrorosoe
MOBTOPEHHE

14 yacoB

[ToBTOpEHME U cucTemMaTu3anys Kypca MaTeMaTUKu 7
KJ1acca.

BocnursiBaercs

YBaAXXCHUC K JIMYHOCTHU,; OTHOIICHUS K
MaATEMAaTHKE KaK K 4aCTHu 061H€‘I€HOB€‘I€CKOI>1
KYJbTYpPbl; HOHUMAHUC 3HAYNMOCTHU
MAaTEMAaTUKHU JJI1 HAYYHO-TEXHHYCCKOI'O
nmporpecca; Ha6op BOJICBBIX KaUC€CTB,
KOMMYHI/IKaGCJ'IBHOCTB; OTBE€TCTBCHHOCTD,

pocCcUiicKas  TPaXKJAaHCKash  HUJICHTUYHOCTH:
NMaTpuoTu3Ma,  yBaxkeHuss K  OrteuecTny,




OCO3HAHHUs BKJIaJla OTCYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YUCHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K
CaMOpa3BUTHIO U caMOOOPA30BAHUIO HA OCHOBE
MOTHUBAILIUU K OOYYECHHIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEUIIECH HWHIUBUILYAIbHON
TPaCKTOPHH o0paszoBaHHs Ha Oasze
OpDUEHTUPOBKH B  MHUpEe mpodeccuii
npoecCHOHANBHBIX NPEANOYTEHHH ¢ yu&TOoM
YCTOMYMBBIX ITO3HABATEJIbHBIX HWHTEPECOB, a
TaKxe Ha OCHOBE dbopMupoBaHus
YBOKHUTEIBHOIO OTHOLIEHUS K TPYY;

YMEHUS KOHTPOJIUPOBATH MPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYeCKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILUJIEHUS, THUIIUATUBBI,
HAaXOJYUBOCTH, aKTUBHOCTH NP PEILICHUU
MaTeMaTUYECKHX 3a/1au.

PanvonajabHblie
BbIpasKeHU S

44 gaca

Pacnio3naBats 11es1p1€ parmoHaIbHBIC BEIPAKECHMUSI,
IpoOHbBIE pallMOHALHBIE BEIPAKEHUS, TPUBOAUTD
MIpUMEpPBI TAKUX BbIpaxkeHU. DopMyIMpoBaTh:
ONpeJIeICHUS: PAllMOHAIIBHOTO BBIPAXKEHUS, JOMYCTUMBIX
3HAYEHUW MEePEMEHHOM, TOKIECTBEHHO PABHBIX
BBIPAXXEHU, TOXKAECTBA, PABHOCWIbHBIX YPAaBHEHHI,
paIrMoHAIBHOTO YPAaBHEHHUSI, CTETICHH C HYJICBBIM
MOKAa3aTeJIeM, CTEIIEHU C LEJIbIM OTPUIATEIbHBIM
MOKa3aTesieM, CTaHJapTHOTO BUA YKCIIa, OOpaTHOM
MPONOPIUOHAIBHOCTH; CBOMCTBA: OCHOBHOE CBOMCTBO
paInMoHaIBHOM IpoOH, CBOMCTBA CTEMEHU C IETBIM
MoKazaTesem, ypaBHeHu, GyHKIuu y =k/X ; mpaBua:
CIIOKCHHUSI, BRIYUTAHUS, YMHOXKEHUS, ATICHUs Apo0eH,
BO3BEACHUS APOOH B CTENIEHB; YCIOBHE PABEHCTBA IpoOH

BocnursiBaercs

YBaAXXCHUC K JIMYHOCTHU; OTHOIICHUS K
MaATEMAaTHKE KaK K 4aCTHu 06mequOBequKoﬁ
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTH
MAaTEMATUKHU JJI1 HAYYHO-TEXHHUYCCKOI'O
nmporpecca; Ha6op BOJICBBIX KaUC€CTB,
KOMMYHI/IKa6eJ'IBHOCTB; OTBCTCTBCHHOCTD,

poccHiickas — TpaKIaHCKas  MICHTHYHOCTH:
naTpuoTu3Ma,  yBaxkeHus K OteuecTBy,
OCO3HAHMsI BKJaJa OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOIIEHUE K YUEHHUIO;
TOTOBHOCTh W CHOCOOHOCTh OOy4aromuxcs K




HyJ10. JloKa3pIBaTh CBOMCTBA CTEIIEHU C LIEIBIM
nokaszareneM. OnuchIBaTh rpadMuecKuii METOI PELICHUS
YpPaBHEHUU ¢ OJHOM TTepeMeHHOM. [[puMeHsITh OCHOBHOE
CBOWCTBO PAaLlMOHAIBHOMN IpoOU IJIsi COKpAILeHHs U
npeoOpazoBanus apodeit. [IpuBoauTh APOOH K HOBOMY
(obmmemMy) 3Hamenarento. Haxoauts cymmy, pa3sHOCTb,
MIPOU3BEICHNE U YaCTHOE Apobeii. BoimonHsaTh
TOKJIECTBEHHBIE TPEOOPA30BaHNUs PALIMOHAIBHBIX
BbIpakeHUH. PemaTh ypaBHEHUS ¢ IEPEMEHHOH B
3HaMeHarene qpoou. [IpumMeHsTh CBONCTBA CTENIEHHU C
L[eJIBIM TIOKa3aTesieM AJis TPeoOpa3oBaHus BEIPAKEHUI.
3anuchIBaTh YKcia B CTAaHJAPTHOM BHJI€. BBINOIHATD
MOCTpPOCHHE U uTeHHe Tpaduka GpyHkmn y =k/x.

CaMOpa3BUTHIO U caMOOOPA30BAHUIO HA OCHOBE
MOTHUBALIUU K OOYUYEHHIO U TTO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BBIOOpa W
IIOCTPOEHUS  JAJbHEUIIECH HWHIUBUILYAIbHON
TPACKTOPHH o0paszoBaHHs Ha Oaze
OpDUEHTHUPOBKH B  MHUpEe mpodeccuii
npoecCHOHANBHBIX MPEANOYTEHUI € y4€TOM
YCTOMYMBBIX ITO3HABATEJIbHBIX HWHTEPECOB, a
TaKxe Ha OCHOBE dbopMupoBaHus
YBOXKHUTEIBHOI'O OTHOLIEHUS K TPYY;

YMEHHUS KOHTPOJIMPOBATH MIPOLIECC U PE3YIIbTAT
y4eOHOU U MaTeMaTUYECKOU JesATeTbHOCTH;
KPUTUYHOCTH MBILLIEHUS, THULIUATUBBI,
HaXOJIYUBOCTH, AKTUBHOCTH TIPH PEIICHUU
MaTEeMaTUYECKHX 3a/1au.

KBaapaTubie kopHu.
JledicTBUTEIBHBIE
yucaa

25 yacoB

OnuceiBaTh: MOHATHE MHOXKECTBA, 3JIEMEHTA MHOXECTBA,
COCcOO0BI 337JaHNsI MHOXKECTB; MHOXECTBO HaTypallbHBIX
YKcell, MHOXKECTBO LEJIbIX YHCEI, MHOXKECTBO
palMOHAIbHBIX YUCEN, MHOKECTBO JIEHCTBUTEIIBHBIX YU CEI
U CBSI3M MEXAY 3TUMH YHCIIOBBIMU MHO>KECTBAMU; CBA3b
MEXy O€CKOHEUHBIMU JAE€CATUYHBIMU APOOSMH U
paloHaIbHBIMU, UPPAIIMOHATBHBIMU YHCIAMH.
PacriozHaBaTh panvoHaIbHbIE U UPPALMOHAIBHBIEC YHCIIA.
[IpuBOIMTE MpUMEPHI PALIMOHAIBHBIX YHCEN U
UPPaLMOHATILHBIX YHACEN.

3anuchIBaTh C MOMOIIBIO (OPMYJTT CBOWCTBA AEUCTBHIA €
JENUCTBUTEIBbHBIMH YUCIIAMHU.

DopMyIUpPOBaTh: ONPEENICHUs: KBaIPaTHOTO KOPHS U3
qucia, apuMETHUECKOro KBaJIpaTHOTO KOPHS U3 YUCIIa,
PaBHBIX MHOKECTB, IIOAMHOXKECTBA, IEPECEUCHUS
MHOXECTB, 00bETUHEHNSI MHOXKECTB; CBOUCTBA: (PYHKLIUU
y = x°, apu()METHIECKOT0 KBAPATHOTO KOPHS, QYHKINH Y
= sqrt X. Jloka3pIBaTh CBOWCTBA apU(PMETUIECKOTO

BocnursiBaercs

YBaAXXCHUC K JIMYHOCTU; OTHOIICHUS K
MATCMAaTHKE KaK K 4aCTHu 06Hl€‘1€ﬂ0B€‘I€CKOI>i
KYJbTYpPbI; HOHUMAHUC 3HAYUMOCTH
MAaTE€MAaTUKHU JJId HAYYHO-TEXHHUYCCKOI'O
nmporpecca; Ha6op BOJICBBIX KaUC€CTB,
KOMMYHI/IKa6eJ'IBHOCTB; OTBCTCTBCHHOCTbD,

poccuiickass  TpaXJAaHCKas  HMJICHTUYHOCTH:
nmaTpuoTH3Ma, yBaxkeHus Kk  OredecTny,
OCO3HAHMS BKJIAJa OTCYCCTBCHHBIX YUYEHBIX B
pa3BUTHE MUPOBOI HAYKU;

OTBETCTBEHHOE OTHOIIICHUE K YUCHHIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYYArOMIMXCS K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U IO3HAHUIO;
OTBETCTBEHHOCTh  OCO3HAaHHOTO BBIOOpa |
MOCTPOEHUsl  JAJbHEWIIECH HWHIUBUAYAIbHOU




KBaJ[paTHOro KopHs. CTPOUTH rpaduKu (pyHKIMH y = X> 1

y =y = sqrt x . [I]puMeHsTh MOHATHE apUPMETUIECKOTO
KBaJIpaTHOT'O KOPHS JUJIsl BBIYMCIICHUS 3HAYCHUI
BBIPAKCHUM. YIIPOIIATh BBIPAXKEHUS, COEPIKAILHE
apupMeTHYeCKue KBaJlpaTHble KOpHU. Pemath ypaBHEHMUSL.
CpaBHUBaTh 3HaYEHUSI BbIpA)KEHUH. BBINONIHATD
peoOpa3oBaHue BBIPAKEHUN C IPUMEHEHUEM BbIHECEHUS
MHOYKUTEIS U3 -TI0J1 3HAKA KOPHS, BHECEHUS MHOXKHUTEIS
110J1 3HaK KOpHS. BBINOIHATE 0CBOOOXKIEHHE OT
UPPALOHAILHOCTH B 3HAMEHATENE APOOH, aHAIN3
COOTHOILIEHUI MEKIY YMCIOBBIMUA MHOKECTBAMU U UX
JJIE€MEHTaMU

TPACKTOPHH o0pa3zoBaHus Ha Oaze
OpDUEHTHUPOBKH B  MHUpEe mpodecchii
npo(ecCHOHANBHBIX NPEANOYTeHHE ¢ y4€ToM
YCTOWYMBBIX IMO3HABATEIIBHBIX WHTEPECOB, a
TaKkKe Ha OCHOBE dbopMupoBaHus
YBOXHUTEIHLHOTO OTHOIICHUS K TPYAY;

YMEHHS KOHTPOJIUPOBATH MPOIECC U PE3YNITAT
y4eOHOM U MaTeMaTUYECKOU JesATeTbHOCTH;
KPUTHYHOCTH MBIILICHUS, THUIIUATUBBI,
HAXOYUBOCTH, AKTUBHOCTH TIPU PEIICHUU
MaTEeMaTHYECKUX 3a/1ad.

KBaaparubie
YPaBHEHUSs

26 yacos

PacrioznaBaTe 1 IpUBOANUTH IPUMEPHI KBAAPATHBIX
YPaBHEHUH pa3IMUHbIX BUJOB (IIOJHBIX, HETIOIHBIX,
IIPUBEACHHBIX ), KBaJPAaTHBIX TPEX4WIEHOB. ONMUCHIBATh B
o011eM BHJIE€ PELICHUE HETIONHbBIX KBaJAPAaTHBIX YPaBHEHUH.
@opMyIUpOBaTh: ONPEACIEHNUA: yPaBHEHUS IEPBO
CTETEeHHU, KBaIpaTHOT'O YPAaBHEHUS; KBaIpaTHOTIO
TPEXWIEHA, IUCKPUMUHAHTa KBAaJPaTHOIO YPaBHEHUS U
KBaJIpaTHOT'O TPEXWJIEHA, KOPHS KBAJPATHOTO TPEXUICHA;
OMKBa/IpaTHOTO ypaBHEHMSI; CBOMCTBA KBAaJAPATHOTIO
TpexusieHa; Teopemy BueTa u o6patHyIo €il Teopemy.
3anuceIBaTh M JOKa3bIBaTh POPMYITy KOPHEH KBaJpaTHOTO
ypaBHeHus. McciienoBars KOJIMYECTBO KOPHEN
KBaJIpaTHOI'O YPAaBHEHUs B 3aBUCHUMOCTH OT 3HaKa €ro
IUCKpUMHHAHTA. Jloka3biBaTh TeopeMbl: Buera (mpsmyto u
00paTHY10), O pa3JI0XKEeHUU KBAJAPATHOTO TPEXUJIEeHa Ha
MHOKHUTEJH, O CBOWCTBE KBaJIPAaTHOT'O TPEXUJIEHA C
OTpULATENbHBIM JUCKPpUMUHAHTOM. ONHMCHIBAaTh HA
IIPUMEpPax METOJ 3aMEHBI IEPEMEHHOM I PEIICHUS
ypaBHeHUN. HaxoquTh KOPHU KBaJPAaTHBIX YPaBHEHUN
pa3nu4HbIX BUAOB. [IpuMensTs Teopemy Buera u
o0paTHy10 el TeopeMy. BBINonHATh pa3inoxeHue

BocnuteiBaercs

YBaXXCHHUEC K TMYHOCTHU; OTHOIICHUSA K
MaTeMaTHKe KaK K 4aCTH OOIICUeIIOBEUECKOM
KYJbTYpPbl; HOHUMAaHUC 3HAYUMOCTHU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickass — rpaXAaHCKas  HMJIEHTUYHOCTB:
naTpuoTu3Ma, yBaxkeHus Kk  OredecTny,
OCO3HAaHHS BKJIaJa OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOILIEHUE K YUEHHIO;
TFOTOBHOCTh M CIIOCOOHOCTH OOy4Yaroumxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BAaHHIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U I03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAaHHOTO BbIOOpa W
MOCTPOEHUS  JaJbHEUIIC HWHIUBUIYAIbHOMN
TPaeKTOPUHU 00pa3oBaHMs Ha 6aze
OPUEHTHUPOBKM B  MHUpe mpodeccuil U
npoeCCUOHATIBHBIX MPEANOYTEHHI ¢ y4éToM




KBaJIpaTHOT'O TPEXWJieHa Ha MHOXHUTENU. HaxonuTe KopHU
ypaBHEHUH, KOTOPBIE CBOJASTCS K KBaJAPATHBIM.
CocTaBnaTh KBajipaTHbIC YpPaBHEHUS U YpaBHEHHUS,
CBOJSIINECS K KBAAPATHBIM, SIBIISIIOIIIUECS
MaTEeMaTHYECKUMU MOJIETISIMU PeaIbHbIX CUTYyaIlHid

YCTOWYMBBIX TI03HABATEJIBHBIX WHTEPECOB, a
TaKKe Ha OCHOBE dbopmupoBanus
YB@KHUTEIBHOTO OTHOIICHUS K TPYY;

YMEHHUSI KOHTPOJIMPOBATH MPOILIECC U Pe3yIbTaT
y4eOHON 1 MaTeMaTH4ecKOl AeATeIbHOCTH;
KPUTHUYHOCTH MBIIUICHUS, HHUIIHATUBBI,
HaXOJYUBOCTH, aKTUBHOCTH NIPU PEILICHUU
MaTeMaTHYECKUX 3a/1ay.

YeThIpéXyroJIbHUKH

14 yacoB

OOBACHATD, UTO TAaKOE JJOMaHasl, MHOIOyTOJIbHUK, €r0
BEPILHHBI, CMEXKHBIE CTOPOHBI, TUArOHAIN, U300paxaThb U
pacro3HaBaTh MHOTOYTOJIBHUKH Ha YepTerkax; MOKa3bIBaTh
3JIEMEHTHI MHOT'O YTOJIbHUKA, €r0 BHYTPEHHIOO U
BHEIIIHIOW 00J1acTH; GOPMYJIMNPOBaTh ONpEeICHUE
BBIIYKJIOTO MHOTOYTOJIbHUKA; ©300pakaTh U Paclio3HaBaTh
BBIIYKJIbIE U HEBBITYKJIbIE MHOTOYTOJIbHUKHY;
(hopMynHUpoBaTh U JOKa3bIBATh YTBEPKIACHHS O CYMMeE
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA M CyMM€ €TI0 BHEITHHX
YIJIOB; OOBSICHSTh, KAKUE CTOPOHBI (BEPILIUHBI)
4eThIPEXYTOJbHUKA Ha3bIBAIOTCS TPOTUBOIIOJIOKHBIMHY;
(dbopMynHpoBaTh ONpeeNeHNs apajuiesiorpaMmma,
Tparnenuu, paBHOOEPEHHOMN 1 MPSIMOYTOJIBHON Tparnenuii,
MpsIMOYTOJIbHHKA, poMOa, KBaJpara; u300paxarhb u
pacro3HaBaTh 3TH YEThIPEXYTOJILHUKHY; (OPMYIUPOBATH U
JIOKa3bIBaTh YTBEPKIECHHS 00 MX CBOMCTBAX W MPU3HAKaX;
pelaTh 3a/1aud Ha BHIYMCIIEHUE, JOKA3aTeIbCTBO U
MIOCTPOEHHUE, CBSA3AHHBIE C STUMH BUIaMU
YeTHIPEXYTOIBHUKOB; OOBACHATH, KAKHUE JIBE TOUKU
Ha3bIBAIOTCS CAMMETPUYHBIMEI OTHOCHTEIBHO MPSIMOM
(ToukM), B KaKoM cityyae (urypa HazbIBaeTcs
CUMMETPUYHOM OTHOCUTEIILHO MPSIMOM (TOYKH) U 9TO
TaKoe OChb (LIEHTP) CUMMETPUU (UTypBI; TPUBOAUTH
npuMepsl puryp, 001aarmmux 0CeBor (IIEHTPATBLHOMN )
CUMMETpHEH, a TAKXKE IIPUMEPBI OCEBOU U LICHTPAJIbHON

BocnuteiBaercs

YBaXXCHHUC K JIMYHOCTHU; OTHOILICHUSA K
MaTeMaTHKe KaK K 4aCTH OOLICUEIIOBEUCCKOM
KYyJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTEMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasg — TpaXkKJaHCKas  HUJIEHTUYHOCTD:
naTpuoTu3Ma, yBaxeHus Kk  Oredecty,
OCO3HaHUsA BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOLIEHUE K YYCHUIO;
TOTOBHOCTb M CIIOCOOHOCTH OOy4Yaroumxcs K
CaMOPAa3BUTHIO U CaMOOOPAa30BAaHHIO Ha OCHOBE
MOTHBAIIMH K 00YUYEHHIO U I03HAHUIO;
OTBETCTBEHHOCTb ~ OCO3HAaHHOTO BbIOOpa W
MOCTPOEHUS  JaJbHEUIEH HWHIUBUIYAIbHOMN
TPAEKTOPUU 00pa3oBaHUs Ha 6aze
OpPUEHTUPOBKM B  MHUpe mpodeccuit
npoeCCUOHATIBHBIX MPEANOYTEHHI ¢ Yy4ETOM
YCTOMYMBBIX II03HABATEIbHBIX HHTEPECOB, a
TaKXKe Ha OCHOBE dbopmupoBaHus
YBXXHUTEJIBHOIO OTHOLLIEHUS K TPYAY;

YMEHUsI KOHTPOJIMPOBATH IIPOLIECC U PE3yIbTaT




CUMMETpHUI B OKpY:Karollleld Hac 0OCTaHOBKe.

yqe6H0171 1 MaTeMaTHYSCKOM JACATCIIBHOCTH,
KPUTUYHOCTH MBIIUJICHWA, THUIIUATHUBBI,
HaXOA4YUMBOCTHU, AKTUBHOCTH ITPHU PCHICHUA
MAaTCMAaTHYCCKHUX 3a1a4.

Ilnomane

14 yacoB

OOBACHATD, KaK MPOU3BOJIUTCS U3MEPEHHE TUIOIIaIeH
MHOI'OYT'OJIbHUKOB, KAKHE€ MHOI'OYTI'OJIbHUKH Ha3bIBAIOTCS
PAaBHOBEIIMKUMU U KaKH€ PaBHOCOCTaBICHHBIMU;
(dhopMyJIHpOBaTh OCHOBHBIE CBOWCTBA TUIOMIAICH U
BBIBOJIUTH C MX MOMOIIBIO ()OPMYJIBI ILTOMIACH
IPSIMOYTOJIBHUKA, ITapaJlIeIorpaMMa, TPEeyroJbHUKa,
Tpaneuuu; GopMyIHpoBaTh U JOKa3bIBaTh TEOpPEMY 00
OTHOILIEHUH IIJIOMAJEH TPEYTOJIbHUKOB, UMEIOLIUX 110
paBHOMY YTi1y; (DOPMYJIUPOBATH U JOKA3bIBATh TEOPEMY
[Tudaropa u obpaTHy10 €if; BBIBOAUTH hopMyiy ['epoHa
JUTSl TUTOIIAIM TPEYTOJIbHUKA; pelaTh 3a/1a4i Ha
BBIUHCIICHHE U JJOKA3aTeJIbCTBO, CBSI3aHHBIE ¢ (hOpMyJIaMu
wiomaaen u reopemoit [udaropa.

BocmnuteiBaeTcs

YBaXXCHHUC K JIMYHOCTU; OTHOIICHUSA K
MaTeMaTHKe KaK K 4aCTH OOIICUeIOBEUYECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccUiicKass  TpaXJaHCKas  HUJICHTUYHOCTD:
nmaTpuoTusMa, yBaxkeHuss K  OrTeuecTy,
OCO3HAHHUA BKJIaJla OTEUYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOILIEHUE K YUEHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OO0YyYarommxcsi K
CaMOpPa3BUTUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAIIUH K O0OYUYEHUIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEWIIE WHAWNBUIYaTbHON
TPaeKTOPUH o0pa3oBaHUs Ha 0aze
OpPUEHTHPOBKM B  Mupe mnpodeccuid U
mpo(hecCHOHANBHBIX TPEANOYTEHHH ¢ y4&TOM
YCTOMYMBBIX TO3HABaTEIbHBIX HWHTEPECOB, a
TaKKe Ha OCHOBE dbopMupoBaHUs
YBKUTEIHLHOTO OTHOIIEHUS K TPYY;

YMEHHUS KOHTPOJIMPOBATH MPOLIECC U PE3YIIbTAT
y4eOHON U MaTeMaTUYECKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILUJICHUS, THUIIUATUBBI,
HaXOAYMBOCTH, AKTUBHOCTH MIPHU PEIICHUU
MaTEeMAaTHYCCKHX 3a1ad.




IMomoOHbIE 19 yacoB OOBACHATH MOHITHE MPOMOPLHUOHATIEHOCTH OTPE3KOB; BocnuteiBaercs
TPEYroJabHUKH (GopMyITHPOBATH OpeIeTIeH s TOJOOHBIX TPEYTOILHUKOB
1 ko> punuenta nogoous; GopMyIupPOBaTh U JOKa3piBaTh | YBAKCHUC K TMIHOCTH, OTHOIICHHUA K 5
TeopeMbI: 06 OTHOIIEHMH IUIOMIAEi TOOGHBIX MaTeMaTHKe KaK K 4aCTH OOIeY€eT0BEYECKOM
TPEYTOJILHUKOB, O IPU3HAKAX OO0 TPEYTOIbHUKOB, 0 | KYJIPTYPRL, MOHUMAaHIC 3HATUMOCTH
CpeIHEH JTMHUK TPEYTOJIbHHUKA, O IEPECEUCHUN METHAH MaTeMATHKHN JULS HayHHO-TEXHUICECKOT0o
TPEYTOJILHKKA, O IPONOPLHOHAIBHBIX OTPE3KaX B porpecca; Habop BOJIEBBIX KAYECTB;
IPSIMOYTOJIHOM TPEYTOJIBHUKE; OOBACHSATH, YTO TAKOE KOMMYHUKA0CILHOCTD; OTBETCTBEHHOCTD;
METOJI 000U B 3a71a4aX Ha OCTPOEHHUE, ¥ IIPUBOIUTD .
poccHiicKass — IpaKJaHCKas — WAECHTHYHOCTB:
HpUMEpPBI IPUMEHEHHS 3TOI0 METO/1A; O0BACHATH, KaK
9 narpuoTM3Ma,  yBakeHus K  OTedecTBy,
MOKHO UCIIOJIb30BaTh CBOMCTBA IMOJOOHBIX TPEYTOJILHUKOB .
OCO3HAaHMs BKJIAJa OTEYECTBEHHBIX YYEHBIX B
B M3MEPUTENILHBIX pab0Tax HA MECTHOCTH; OOBACHATH, KaK N
pa3BUTHE MUPOBOM HAYKH;
BBECTHU MOHATHUE TOJ00US 1JIs IPOM3BOIBHBIX (PUTYD;
OTBETCTBEHHOE OTHOIIEHUE K YUECHUIO;
(GopMyITHPOBaTh ONPEETIEHHE U HILTIOCTPUPOBATE
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
MOHSTHUS CHHYCA, KOCHHYCA M TaHT€HCa OCTPOTo yria
CaMOpPa3BUTHIO ¥ CaMOOOPa30BaHHMIO Ha OCHOBE
NPAMOYTOJIBHOTO TPEYTOILHUKA; BHIBOAUTE OCHOBHOE
MOTHBAI[MU K OOYUECHUIO ¥ TIO3HAHUIO;
TPUTOHOMETPHYECKOE TOXKIECTBO M 3HAYEHHsI CHHYCA,
o reo sro OTBETCTBEHHOCTh ~ OCO3HAHHOTO  BbIOOpa |
KOCHHYCa U TaHTeHca s yriaoB 30°, 45°, 60°; pemath N o
IOCTPOEHUS  JalbHENINEH HMHAUBHIYaIbHOM
3a1a4M, CBSI3aHHBIE C MT0J00MEM TPEYTOJIBHUKOB, IS
. . TPAeKTOPHH o0pazoBaHust Ha Oase
BBIYMCIICHUS 3HAYEHUI TPUTOHOMETPUIECKUX (PYHKIHI .
OPMEHTUPOBKM B  Mupe npodeccuit
UCITOJIb30BATh KOMITBIOTEPHBIE TPOTPAMMBI . .
po(ECCHOHATBHBIX TPEANOYTEHHH € YUETOM
YCTOMUMBBIX II03HABATENLHBIX HMHTEPECOB, a
TaKKE Ha OCHOBE (GopmMHupoBaHUs
YBaXKUTEILHOIO OTHOLIEHHS K TPYLY;
YMEHHS KOHTPOIUPOBATH IPOIIECC U PE3YIILTAT
y4eOHOM U MaTeMaTUYeCKON JeATeTbHOCTH;
KPUTHYHOCTH MBIIUIEHNS, HHUIIMATHBBI,
HAXOMYMBOCTH, AKTUBHOCTH TP PELIEHUU
MaTeMaTHYECKHUX 3a/1a4.
OKpyxkHOCTH 17 yacoB HccnenoBaTh B3aMMHOE pacoIOKEHUE TIPSIMOM U BocnuteiBaercs

OKPYKHOCTH; (OPMYJIHPOBAThH ONpEeTICHIE KacaTeIbHON
K OKPY>KHOCTHU; ()OPMYJIMPOBATh U JOKA3bIBATh TEOPEMBI: O
CBOMCTBE KacaTeJIbHOM, 0 MPU3HAKe KacaTeJIbHOM, 00

YBa)KEHUE K JINYHOCTH; OTHOIIEHUS K
MaTEMAaTHKE KaK K YaCTH OOIIeUeIOBEUECKON




OTpE3Kax KacaTeJabHbIX, IPOBEAEHHBIX U3 OJHOU TOUKH;
(bopMyIHpPOBATH MOHATHUS LIEHTPATHHOTO YIJIa U TPayCHOM
Mepbl AYTH OKPY>KHOCTH; (POPMYIHPOBATH U IOKA3HIBATh
TEOPEMBI: O BIIMCAHHOM YTIJIE€, O IPOU3BEIECHUN OTPE3KOB
nepeceKaroIuxcs Xop; GopMyJIUpoBaTh U JOKA3bIBAThH
TEOPEMBI, CBSI3aHHBIE C 3aMEYaTEIbHBIMU TOYKAMHU
TPEYroJbHUKA: 0 OMCCEKTPHCE yIia U, KaK CIeACTBHE, O
nepeceyeHn OUCCEKTPUC TPEYTOJIbHUKA; O CEPEIUHHOM
MEePHEHIUKYISIPE K OTPE3KY U, KaK CIEACTBUE, O
[IEPECEUECHUH CEPEINHHBIX IIEPIIEHIUKYJIIIPOB K CTOPOHAM
TPEYTOJIbHUKA; O IEPECEUEHUH BBICOT TPEYTOJIbHUKA;
(hopMyJIHpPOBATh ONIPEICIICHUS OKPY)KHOCTEH, BIUCAHHOU B
MHOT'OYTOJIbHUK U OIMCAaHHOM OKOJIO MHOTOYTOJIbHUKA;
(hopMyIUpOBaTh U JI0Ka3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,
BIIMCAHHOH B TPEYTOJILHUK; 00 OKPYKHOCTH, OITUCAHHOM
OKOJIO TPEYT'OJIbHUKA; O CBOMCTBE CTOPOH OIMCAHHOTO
YETBIPEXYTOJIBHUKA; O CBOMCTBE YITIOB BIIUCAHHOIO
YEeTBIPEX — YTOJIbHUKA; pelIaTh 3a1a4 Ha BBIYUCIICHUE,
JI0Ka3aTeNIbCTBO U MTOCTPOEHHUE, CBA3aHHBIC C
OKPY’KHOCTBIO, BIIMCAHHBIMU U ONHCAaHHBIMU
TPEYTOJIbHUKAMH U YETHIPEXYTOIbHUKAMMU; UCCIIEIOBAThH
CBOICTBa KOH(pUTypaIuii, CBSI3aHHBIX C OKPY>KHOCTBIO, C
ITOMOUIBI0 KOMIIBIOTEPHBIX TPOTPAMM

KyJbTYpPbl; HOHUMaHUE 3HAYMMOCTH
MaTeMaTUKU JJI1 HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJIEBBIX Ka4eCTB;
KOMMYHHUKAOEJIbHOCTh; OTBETCTBEHHOCTD;

poccuiickas ~ TpaxJaHCKas  MJIEHTUYHOCTb:
naTpuoTu3Ma, yBaxkeHus Kk  OredecTmy,
OCO3HAHUA BKJIaJla OTCYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOIl HAYKU;

OTBETCTBEHHOE OTHOIIECHUE K YUCHUIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXCS K
CaMOPAa3BUTHIO U CAMOOOPa30BAaHUIO HA OCHOBE
MOTHBAIIMH K O0YUYEHUIO U MIO3HAHUIO;

OTBETCTBEHHOCTh  OCO3HAaHHOTO BBIOOpa U
IIOCTPOEHUs  JaJbHEUIIEH WHIUBUILYAIbHON
TpaeKTOPUU o0Opa3oBaHUs Ha Oaze

OPUEHTHPOBKM B  MHUpe npodeccuil
npo(ecCHOHANBHBIX NPEANOYTEHUN ¢ y4€TOM
YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a
TaKKe Ha OCHOBE (dbopMHpoBaHUs
YBaXXUTEJIBHOTO OTHOLLIEHUS K TPYAY;

YMEHHSI KOHTPOJIUPOBAThH MPOLECC U PE3YIIbTAT
y4eOHOI 1 MaTeMaTHYeCKOM IesTeTbHOCTH;
KPUTHYHOCTH MBIIIJICHUS, THULIUATUBBI,
HaXOJ4YUBOCTH, AKTUBHOCTH TPU PELLICHUU
MaTeMaTHYeCKUX 3a1ad.

IToBTOpPEHUE H
cucremMmaTu3lanms
y4eO0HOro MmarepuaJia

16 yacoB

IToBTOpEHME U cucTEMAaTU3AIMS Kypca MATEMaTUKH §
KJ1acca.
HToroBasi KOHTpOJIbHASA paboTa

BocnuteiBaercs

YBaXXCHHUEC K TUYHOCTH,; OTHOIICHUA K
MaTeMaTHKe KaK K 4aCTH OOIICUeIIOBEUSCKOM
KYJIbTYpBI; TOHUMaHHE 3HAYNMOCTH
MAaTCMaTUKU AJId HAYYHO-TCXHHUYCCKOI'O
nporpecca; Habop BOJIEBBIX KAYECTB;




KOMMYHI/IKa6eJ'IBHOCTB; OTBCTCTBCHHOCTD,

poccuiickasg ~ rpakJaHCKas  HUJEHTUYHOCTD:
narpuoTusMa, yBaxkeHus K  OreuecTy,
OCO3HAHUs BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YUCHUIO;
TFOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAILIUK K OOYUYECHHIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEUIIECH HWHIUBUILYAIbHON
TPACKTOPHH o0pa3zoBaHHs Ha Oaze
OpPUEHTHPOBKM B  Mupe mnpodeccuii U
npodecCHOHANBHBIX TPEANOYTEeHHH ¢ y4&TOoM
YCTOMYMBBIX TTO3HABATEJIbHBIX WHTEPECOB, a
TaKXKe Ha OCHOBE dbopMupoBaHus
YBOKHUTEIBHOIO OTHOLIEHUS K TPYY;

YMEHUS KOHTPOJIUPOBATH MPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYeCKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILUIEHUS, THUIIUATUBBI,
HAaXOAYMBOCTH, aKTUBHOCTH P PEIICHUU
MaTE€MaTUYECKHX 3a/1au.

HepaBencrBa

21 4gac

Pacmo3naBate 1 IpUBOAUTH MPUMEPHI YUCITOBBIX
HEPaBEHCTB, HEPABEHCTB C IEPEMEHHBIMU, JIMHEHHBIX
HEPABEHCTB C OJTHOM NMEPEMEHHOM, TBOMHBIX HEPABEHCTB.
DopMyIHpPOBATH:

OTIpeJIeJICHUS: CPABHEHHUS JIBYX YHCEII, PEIICHUS
HEPaBEHCTBA C OAHOM MEPEMEHHOM, pABHOCUIIbHBIX
HEPABEHCTB, PEIIEHUS CUCTEMBI HEPABEHCTB C OJJHON
MIEPEeMEHHOM, 00JIACTH OIPEICTICHHSI BBIPAKEHUS;
CBOMCTBA YMCIIOBBIX HEPABEHCTB, CIIOXKEHUS U YMHOXKECHUS
YHUCJIOBBIX HEPABEHCTB

Jloka3pIBaTh: CBOKMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O

BocnursiBaercs

YBaAXXCHUC K JIMYHOCTHU,; OTHOIICHUS K
MaATEMAaTHKE KaK K 4aCTHu 061H€‘I€HOB€‘I€CKOI>1
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTH
MAaTEMATUKHU JJI1 HAYYHO-TEXHHUYCCKOI'O
nmporpecca; Ha6op BOJICBBIX KaUC€CTB,
KOMMYHI/IKaGCJ'IBHOCTB; OTBC€TCTBCHHOCTD,

pOCCUiiCKasgs  TPaKJAHCKash  HUJICHTUYHOCTH:
naTpuoTusMa, yBaxkeHus K  OreuecTy,




CJIOKE€HUU U YMHOKEHUH YUCIIOBBIX HEPABEHCTB.

Pemartp nuHeliHbIe HEPaBEHCTBA. 3alIUCHIBATh PELICHUS
HEPABEHCTB U UX CUCTEM B BHJI€ YUCIIOBBIX IPOMEKYTKOB,
00bETUHEHNS, TIEPECEUCHUS YHCIOBBIX IIPOMEKYTKOB.
Pemats cucremy HEpaBEHCTB C OJIHOM MEPEMEHHOM.
OneHuBaTh 3HaUCHHE BhIpakeHus. M300paxxaTs Ha
KOOPJAMHATHOW MPsIMO 3aJJaHHbIE HEPABEHCTBAMU
YHCJIOBBIE TPOMEKYTKH

OCO3HAHHUs BKJIaJla OTCYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YUCHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K
CaMOpa3BUTHIO U caMOOOPA30BAHUIO HA OCHOBE
MOTHUBAILIUU K O0OYUYEHHIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEUIIECH HWHIUBUILYAIbHON
TPaCKTOPHH o0paszoBaHHs Ha Oasze
OpDUEHTUPOBKH B  MHUpEe mpodeccuii
npo(ecCHOHANBHBIX TPEANOYTEHUH ¢ y4&TOoM
YCTOMYMBBIX ITO3HABATEJIbHBIX HWHTEPECOB, a
TaKxe Ha OCHOBE dbopMupoBaHus
YBOKHUTEIBHOIO OTHOLIEHUS K TPYY;

YMEHUS KOHTPOJIUPOBATH MPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYeCKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILUJIEHUS, THUIIUATUBBI,
HAaXOAYMBOCTH, AKTUBHOCTH NP PEILICHUU
MaTeMaTUYECKHX 3a/1au.

KeaapaTuunas
pyHkuun

32 yacoB

OnuceiBaTh NOHATHE (PYHKLUHU KaK [IPaBUIIa,
YCTaHaBJIMBAIOLIETO CBSA3b MEX/Y 2JIEMEHTaMH JIBYX
MHOYECTB.

dopMyIupoBaTh:

orpenieNieHus: Hys (QYHKIIHH; TPOMEKYTKOB
3HAKOIOCTOSHCTBA (PyHKINH; (PYHKIMH, BO3pacTaromeit
(yOmbIBaro1iei) Ha MHOXKECTBE; KBaIpaTUUHON (PYHKIINH;
KBAaJ[paTHOT'O HEPAaBEHCTBA;

CBOMCTBA KBaIpaTUYHOMN (PYHKIINH;

IpaBUjIa MOCTPOEHUS rPahuKOB GYHKLIUH C TOMOILBIO
npeoOpasoBanmii Buaa f(x) — f(x)+a;

f(x) — f(x + a); f(x) — kf(x).

CtpouTh rpaduku GyHKIHHA C TOMOIIBIO TPeoOpa30BaHUA
Buja f(x) — f(x)+ a;

BocnursiBaercs

YBaAXXCHUC K JIMYHOCTHU; OTHOIICHUS K
MaATEMAaTHKE KaK K 4aCTHu 06mequOBequKoﬁ
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTH
MAaTEMATUKHU JJI1 HAYYHO-TEXHHUYCCKOI'O
nmporpecca; Ha6op BOJICBBIX KaUC€CTB,
KOMMYHI/IKa6eJ'IBHOCTB; OTBCTCTBCHHOCTD,

poccHiickas — TpaKIaHCKas  MICHTHYHOCTH:
naTpuoTu3Ma,  yBaxkeHus K OteuecTBy,
OCO3HAHMsI BKJaJa OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOIIEHUE K YUEHHUIO;
TOTOBHOCTh W CHOCOOHOCTh OOYyYaroImuxcs K




f(x) — f(x + a); f(x) — kf(x).

Crpouts rpaduk kBagpaTuuHoi ¢pynkuuu. 1o rpaduky
KBaJIpaTUYHOM (YHKIIMH OMHUCHIBAThH €€ CBONCTBA.
OnwuceIBaTh CXeMaTHYHOE PACHOIOKEHHUE TapaboIIbI
OTHOCHUTENILHO OCH a0CIUCC B 3aBUCUMOCTH OT 3HaKa
ctapiiero kodddumrenra u TMCKpUMUHAHTA
COOTBETCTBYIOIIETO KBaIPATHOT'O TPEXUICHA.

Pemrate KBagpaTHBIE HEPABEHCTBA, UCTIONB3YS CXEMY
pacmosoxeHus napadobl OTHOCUTENBHO OCH abcIucc.
OnwuceiBaTh rpadU4ecKuil METOI PEUICHUS CUCTEMBI ABYX
ypaBHEHUH C IByMs IEPEMEHHBIMH, METO/I TIOJICTAHOBKH U
METOJ CIIOKEHUS JIJISl PEIICHUS] CUCTEMBI JIByX YPaBHEHUH
C IByMs IEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SBISETCS
JINHEHBIM.

Pemiate TeKCTOBBIE 33/1a4H, B KOTOPBIX CHCTEMA JIBYX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU SIBIISICTCS
MaTeMaTHYeCKOM MOJIENbIO peabHOro Ipoliecca,

Y MHTEPIPETUPOBATH PE3YJIbTAT PEIICHHUS CUCTEMBI

CaMOpa3BUTHIO U caMOOOPA30BAHUIO HA OCHOBE
MOTHUBALIUU K OOYUYEHHIO U TTO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BBIOOpa W
IIOCTPOEHUS  JAJbHEUIIECH HWHIUBUILYAIbHON
TPACKTOPHH o0paszoBaHHs Ha Oaze
OpDUEHTHUPOBKH B  MHUpEe mpodeccuii
npo(ecCHOHANBHBIX NPEANOYTEHHH ¢ yu&ToM
YCTOMYMBBIX ITO3HABATEJIbHBIX HWHTEPECOB, a
TaKxe Ha OCHOBE dbopMupoBaHus
YBOXKHUTEIBHOI'O OTHOLIEHUS K TPYY;

YMEHHUS KOHTPOJIMPOBATH MIPOLIECC U PE3YIIbTAT
y4eOHOU U MaTeMaTUYECKOU JesATeTbHOCTH;
KPUTUYHOCTH MBILJICHUS, THUIUATUBBI,
HaXOJIYUBOCTH, AKTUBHOCTH TIPH PEIICHUN
MaTeMaTUYECKHX 3a/1au.

DJIeMeHThI
NPUKJIATHON
MaTeMaTHKH

21 yac

[IpuBOINTE IPUMEPBI:

MaTE€MaTHYECKUX MOJENIEHN peaabHbIX CUTyallUl;
MPUKJIAIHBIX 3a7a49; MPUOIMKEHHBIX BETTUYNH;
MCIOJIb30BaHUSI KOMOMHATOPHBIX MPABUJI CYMMBI 1
MIPOU3BEACHNUS; CITyYailHBIX COOBITHH, BKITIOYAs
JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OTIBITOB C
PaBHOBEPOSTHBIMU UCXOAAMM; IIPEACTABICHUS
CTaTHUCTUYECKUX JAHHBIX B BUJE TAaOJUL, TUAarpPaMM,
rpaduKOB; HCIIOJIB30BaHNUS BEPOSTHOCTHBIX CBOMCTB
OKPY>KaIOIIHNX SIBJICHUM.

DopMyIUpOBaTH:

onpeeseHus: aOCOMIOTHOM MOTPEITHOCTH, OTHOCUTEIHbHON
MOTPEIIHOCTH, TOCTOBEPHOTO COOBITHS, HEBO3MOXHOTO
COOBITHS; KJIIACCUYECKOE OMpeIesIeHuEe BEPOSTHOCTH;
npaBujIa: KOMOMHATOPHOE MPABHIIO CYMMBI,

BocnuteiBaercs

YBaAXXCHUEC K TMYHOCTHU; OTHOILICHUSA K
MaTeMaTHKe KaK K 4aCTH OOIICUEeIIOBEUECKOM
KYJbTYPbI; HOHUMAaHUC 3HAYUMOCTHU
MaTeMAaTHKH JIJISl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0EIbHOCTh; OTBETCTBEHHOCTb,

poccuiickas ~ TpaXKAaHCKas  HJIGHTUYHOCTH:
MIaTpuoTH3Ma, yBaxkeHHs K  OreuecTny,
OCO3HAHUS BKJIAJla OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOM HAYKH;

OTBETCTBCHHOC OTHOILICHUEC K y‘-IeHI/IIO;
TOTOBHOCTh M CIHOCOOHOCTh OOYyYaromuxcsi K
CaMOpPa3BHUTHUIO M CaMOOOPA30BAHHMIO HA OCHOBE




KOMOMHATOPHOE MPaBUJIO TPOU3BEICHUS.

OnuceIBaTh 3Tanbl PeLICHUS IPUKIIAIHON 3aJauH.
[TosicHATH 1 3anKChIBaTh POPMYITY CIOKHBIX MPOIIEHTOB.
[IpoBOIUTH NPOLIEHTHBIE PACUETHI C UCIIOJIb30BAHUEM
CJIOKHBIX MIPOLIEHTOB.

HaxoauTs TOUHOCTh NpUOINKEHUS 110 TaOauIle
npUOMMHKEHHBIX 3HAYEHUH BeNMU4YuHbL. Vcnonap30BaTh
pasnuaHbIe POPMBI 3aMMHUCH TPHOIMKEHHOTO 3HAYCHUS
Benn4uHbl. OLIeHNBaTh TPUOIIKEHHOE 3HAUCHUE
BEJIMYUHBI.

[IpoBOAUTH ONBITHI CO Cily4aitHbIMKU HcXoAamu. [1osCHAT
Y 3aIHCHIBATh (HOPMYITy HAXOXKICHHUS YaCTOTHI CITy4aifHOTO
coObITHs. ONMUCHIBATH CTATUCTUYECKYIO OLIEHKY
BEpPOSITHOCTH ClIy4aitHOro coObiTHs. HaxoauTs
BEPOSTHOCTH CITy4aifHOTO COOBITHUS B OTBITaX C
PaBHOBEPOSITHBIMU UCXOaMH.

OnuceIBaTh 3Tabl CTATUCTUYECKOTO HCCIIEIOBAHUS.
OdopmasaTe HHPOPMAIMIO B BUE TaOJINIL U AUATPAMM.
N3Bnekars nHopmanmo u3 TabIuIl U JHArpamMM.
Haxonuth 1 mpuBOIUTH IPUMEPHI UCTIOJIB30BAHUS
CTaTUCTUYECKUX XAPAKTEPUCTUK COBOKYITHOCTU JAHHBIX:
cpeJiHee 3HaueHue, MoJia, pa3Max, MeJraHa BhIOOPKH.

MOTHUBAIIUH K O0OYYECHHIO M TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BEIOOpa W
MOCTPOCHUS  JaJbHEUIICH HWHIUBUIYAIbHOMN
TPaeKTOPUHU 00pa3oBaHUs Ha 6aze
OPUEHTHPOBKM B  Mupe mnpodeccuid U
po(heCCHOHATBHBIX TPEANOYTCHUH ¢ y4ETOM
YCTOWYMBBIX I[103HABATEIbHBIX HWHTEPECOB, a
TaKKe Ha OCHOBE dbopMUpOBaHUS
YBXHUTEILHOTO OTHOLIECHUS K TPYAY;

YMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3yIbTaT
y4eOHOM U MaTeMaTUYECKOM 1eATeIbHOCTH;
KPUTHYHOCTH MBIIICHUS, HHUIIUATUBBI,
HaxO0IYUBOCTH, AKTUBHOCTH TIPH PEIICHUN
MaTEeMaTHYECKHX 3a1ad.

YucaoBbie
OCJIEeA0BATEILHOCTH

21 yac

[IpuBOINTE IPUMEPBI: TOCIEA0BATENBHOCTEN; YHCIOBBIX
MOCJIEI0BATEIBHOCTEHN, B YACTHOCTU apU(PMETUUECKON U
reOMETPUUYECKOI MPOTrPECCUI; UCIIOJIb30BAHMUS
MOCJIEI0BATENBHOCTEN B PEAJIbHOM KU3HU; 3a/1a4, B
KOTOPBIX PACCMATPUBAIOTCS CyMMBbI ¢ OE€CKOHEUHBIM
YHCIIOM CJIaraeMbIX.

OnuceIBaTh: MOHATHE MOCIEA0BATEIBHOCTH, YICHA
MI0CJIEI0BATENBHOCTH, CIIOCOOBI 3a/1aHUs
I10CJIEJ0BATEIBHOCTH.

Bbruucnate 4naeHsl Nocie10BaTeIbHOCTH, 3aJaHHOM
(bopMyII0ii N-TO WIeHA WM PEKYPPEHTHO.

BocnuteiBaercs

YBaXXCHHUEC K TMYHOCTH; OTHOIICHUA K
MaTeMaTHKe KaK K 4aCTH OOIICUeIIOBEUSCKOM
KYyJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHI/IK3.6GJIBHOCTB; OTBCTCTBCHHOCTD,

poccuiickas ~ rpakJaHCcKas  HUJIEHTUYHOCTD:
naTpuoTu3Ma, yBaxkeHus Kk  OredecTny,
OCO3HAHHUs BKJIAJla OTEYECTBEHHBIX YYEHBIX B




®dopMynpoBaTh:

orpeiesIeHus: apuPMETUIECKOIN MPOrPEeCcCHH,
reOMEeTPHUYECKON IPOrpeccu;

CBOWCTBA YWIEHOB F€OMETPUYECKOI 1 apu(MeTHIecKoi
MPOTrPECCUi.

3amaBaTh apu(pMETHIECKYIO M TEOMETPUIECKYIO
IIPOrPECCUU PEKYPPEHTHO.

3anuchIBaTh U MOSACHATH (GOPMYJIbI OOILEro jieHa
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrpecCcHii.
3anuceIBaTh M JOKA3bIBaTh: JOPMYIIBI CyMMBI N TIEPBBIX
YJICHOB apu()PMETHUECKON U TeOMETPUUYECKON IPOrpeccuii;
(bopMyIIBI, BRIPAXKAIOIINE CBONCTBA WICHOB
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrpecCcHii.
Boruncnsate cyMMy 0€CKOHEYHON T€OMETpUYECKOM
nporpeccuu, y kotopoii | q | < 1. IlpeacraBnsars
OecKOHEUYHbIE IepUoANYECcKre ApoOU B BUJIE
OOBIKHOBEHHBIX

pa3BUTHE MUPOBOW HAyKH;

OTBCTCTBCHHOC OTHOIICHUC K YUCHUIO,
TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS K
CaMOpPAa3BUTHIO M CaMOOOPa30BaHHUIO HA OCHOBE
MOTHBAIIMHU K O0YYCHHIO U TIO3HAHHIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BbIOOpa U
HOCTPOCHUSI  JaNbHEHICH WHAWBHIYAIbHOM
TPaeKTOPUHU 00pa3oBaHUs Ha 6aze
OpPHEHTUPOBKM B  mupe mpodeccuit u
Ipo(eCcCHOHANIBHBIX NPEANOYTEHUN € y4€TOM
YCTONYMBBIX I103HABATENbHBIX HHTEPECOB, a
TaKKe Ha OCHOBE bopmupoBanus
YBXUTEIBHOI'O OTHOLICHHS K TPY.LY;

YMEHUsI KOHTPOJIMPOBATh MPOLIECC U PE3yIIbTAT
y4eOHON 1 MaTeMaTH4eCcKOl AeSTeIbHOCTH;
KPUTHYHOCTH MBIIJICHWA, MHUIIUATHUBBI,
HaXOYMBOCTH, aKTUBHOCTH NIPU PEILICHUU
MAaTEMAaTUYCCKUX 3a1ay.

BekTopsl

8 yacos

cDOpMYJ'II/IpOBaTb OIIPEACIICHUS U NIINIFOCTPHUPOBATDH
IIOHATHUA BEKTOPA, €T0 AJIWHBI, KOJJIMHCAPHBIX U PaBHBIX
BCKTOPOB; MOTUBHUPOBATH BBECACHHUC MOHATUN U ﬂeﬁCTBHﬁ,
CBA3aHHBIX C BEKTOpaMH, COOTBCTCTBYIOIIUMHU
npuMepamMu, OTHOCAIIUMHUCA K (I)I/I3I/I‘ICCKI/IM BCKTOPHBIM
BCJIMYHWHaM; IPUMECHATb BEKTOPEI U }IefICTBPISI Hag HUMHAN
IIpH pCHICHUN I'COMETPUUCCKHUX 3a/1aYq

BocnuteiBaercs

YBaAXXCHUEC K TMYHOCTHU; OTHOILICHUSA K
MaTeMaTHKe KaK K 4aCTH OOIICUEeIIOBEUECKOM
KYJbTYPbI; HOHUMAaHUC 3HAYUMOCTHU
MaTeMAaTHKH JIJISl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0EIbHOCTh; OTBETCTBEHHOCTb,

poccuiickas ~ TpaXKAaHCKas  HJIGHTUYHOCTH:
MIaTpuoTH3Ma, yBaxkeHHs K  OreuecTny,
OCO3HAHUS BKJIAJla OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOM HAYKH;

OTBETCTBCHHOC OTHOILICHUEC K y‘-IeHI/IIO;
TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS K
CaMOpPa3BHUTHUIO M CaMOOOPA30BAHHMIO HA OCHOBE




MOTHUBAIIUH K O0OYYECHHIO M TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BEIOOpa W
MOCTPOECHUS  JaJbHEWIIe WHAUBUIYaTbHON
TPaeKTOPUHU 00pa3oBaHUs Ha 6aze
OPUEHTHPOBKM B  Mupe mnpodeccuid U
po(heCCHOHATBHBIX TPEANOYTCHUH ¢ y4ETOM
YCTOWYMBBIX I[103HABATEIbHBIX HWHTEPECOB, a
TaKKe Ha OCHOBE dbopMUpOBaHUS
YBXHUTEILHOTO OTHOLIECHUS K TPYAY;

YMEHHUS KOHTPOJIMPOBATH MPOIIECC U PE3YIIbTaT
y4eOHOM U MaTeMaTUYECKOM 1eATeIbHOCTH;
KPUTHYHOCTH MBIIICHUS, HHUIIUATUBBI,
HaxO0JIYUBOCTH, AKTUBHOCTH TIPH PEIICHUN
MaTEeMaTHYECKHX 3a1ad.

Meroa koopauHaT

10 yacoB

OOBACHATH U WILTIOCTPUPOBATH MOHATHS MPSIMOYTOIBHOM
CHUCTEMBbI KOOPJIMHAT, KOOPJIUHAT TOUYKU U KOOPAUHAT
BEKTOPA; BBIBOJUTH U UCIIOJIB30BaTh MU PELICHUHU 3a1a4
(hopMyITbl KOOPAMHAT CEPEIUHBI OTPE3KA, IJTUHBI BEKTOPA,
pacCTOSAHUS MEXKY ABYMsI TOUKAMU, YPAaBHEHUS
OKPYKHOCTH U TIPAMOM

BocnuteiBaercs

YBaAXXCHUEC K TMYHOCTHU; OTHOILICHUSA K
MaTeMaTHKe KaK K 4aCTH OOIICUeIIOBEUECKOM
KYJbTYpPbI; HOHUMAHUC 3HAYUMOCTHU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickass — rpaXAaHCKas  MJIEHTUYHOCTB:
naTpuoTu3Ma, yBaxkeHus Kk  OredecTy,
OCO3HAHHS BKJIaJa OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOILIEHUE K YUEHHIO;
TOTOBHOCTb M CIIOCOOHOCTH OOy4Yaroumxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BAaHHIO Ha OCHOBE
MOTHUBAIMK K 00y4YEHHIO U [TO3HAHUIO;
OTBETCTBEHHOCTb ~ OCO3HAaHHOTO BbIOOpa W
MOCTPOEHUS  JaJbHEUICH HWHIUBUIYAIbHOMN
TPAeKTOPUHU 00pa3oBaHMsI Ha 6aze




OPUEHTUPOBKM B  MuUpe mpodeccuil U
npoeCCUOHATIBHBIX MPEANOYTEHHI ¢ Y4ETOM
YCTOMYMBBIX II03HABATEIbHBIX HHTEPECOB, a
TaK¥Ke Ha OCHOBE dbopmupoBanus
YBaXXUTEJIBHOIO OTHOLLIEHUS K TPYAY;

YMEHHUsI KOHTPOJIMPOBATH IIPOLIECC U PE3YJIbTaT
y4eOHOI U MaTeMaTH4eCKOM JesTeIbHOCTH;
KPUTHUYHOCTH MBIILJICHUS, UHULIUATUBBI,
HaXOJYHUBOCTH, AKTUBHOCTH IIPU PELLICHUU
MaTE€MaTUYECKMX 3a/1au.

CooTHOLIEHUS MEKIY
CTOPOHAMH M YIJIaMH
TPeyrojbHUKA.

CrkaasipHoe
npousBeeHUe
BEKTOPOB

11 yacoB

®opmyaHpOBaTh U HIUTIOCTPUPOBATH ONPEICIICHNSI CUHYCA,
KOCHHYCa, TaHT€Hca U KoTaHreHca yriaos ot 0 go 180°;
BBIBOJIUTH OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO U
(b opMyIIbl IpUBENEHUS; POPMYIUPOBATH U 1I0KA3bIBATh
TEOpPEMBI CHHYCOB M KOCHHYCOB, IPUMEHSATh UX MPH
PEIICHUN TPCYT'OJIbHHUKOB, O6”I>${CH$ITB, KaK HCITIOJIB3YIOTCsA
TPUTOHOMETpHUYECKUE (POPMYJIIBI B U3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; (OPMYJIMPOBATH ONPEEIICHUS
yIi1a MEXy BEKTOpPaMH U CKaJISIPHOTO POU3BEIECHUS
BEKTOPOB; BHIBOJAUTH (DOPMYITY CKaISIPHOTO IIPOU3BEICHUS
gyepe3 KOOPIAUHAThI BEKTOPOB; (OPMYIUPOBATH U
000CHOBBIBATh YTBEPKICHUE O CBOMCTBAX CKAISIPHOTO
MIPOU3BECHNUS; UCIIOJIb30BaTh CKAJSIPHOE POU3BEICHUE
BEKTOPOB IPH PEIICHUH 33124

BocnuteiBaercs

YBaXXCHHUEC K JIMYHOCTU; OTHOIICHUSA K
MaTeMaTHKe KaK K YaCTH OOIICUeIOBEUYECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasg — TpaXkJaHCKas  HUJIEHTUYHOCTD:
naTpuoTu3Ma, yBaxeHus Kk  OredecTy,
OCO3HAHUs BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YYCHUIO;
TOTOBHOCTb M CIIOCOOHOCTH OOy4Yaroumxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BAaHHIO Ha OCHOBE
MOTHBAIIMH K O0YUYEHHIO U I03HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BbIOOpa W
MOCTPOEHUS  JaJbHEUIIE HWHIUBUIYAIbHOMN
TPAEKTOPUHU 00pa3oBaHUs Ha 6aze
OPUEHTUPOBKM B  MHUpe mpodeccuil U
npoeCCUOHATIBHBIX MPEANOYTEHUI ¢ Y4ETOM
YCTOMYMBBIX II0O3HABATEIbHBIX HHTEPECOB, a
TaKXKe Ha OCHOBE dbopmupoBaHuUs




YBaKUTEJILHOTO OTHOLLEHUS K TPYAY;

YMEHMS KOHTPOJIMPOBATh IIPOLECC U PE3YJIBTAT
y4eOHOI U MaTeMaTH4eCKOH 1esTeIbHOCTH;
KPUTUYHOCTH MBIIIUICHUS, HHUIIUATUBBL,
HAaXOJYMBOCTH, AKTUBHOCTH IIPU PELICHUN
MaTeMaTUYECKUX 3a1ad.

JyIMHa OKpPY/KHOCTH M
IJI0AAb Kpyra

12 yacoB

@opMyIMpPOBATH OIIPEAEICHUE IIPABUILHOTO
MHOT'OYT'OJIbHUKA; (POPMYIMPOBATh U JOKa3bIBaTh TEOPEMBbI
00 OKpY>KHOCTSIX, OUCAHHOM OKOJIO IPAaBUIBHOTO
MHOI'OYT'OJIbHUKA Y BOMCAHHOM B HETO; BBIBOAUTH U
UCIOJIb30BaTh (POPMYJIbI ISl BBIYUCIICHUS TUIOIAAN
IIPAaBUIILHOIO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajguyca
BIINCAHHOM OKPY)KHOCTH; PELIaTh 3a7a4u Ha [IOCTPOEHUE
MPaBWJIbHBIX MHOTOYTOJIbHUKOB; OOBACHSATH NOHSTHS
JUIMHBI OKPY’KHOCTH U IUIOLIAAU KPYra; BEIBOAUTH
(GopMyIIbI 17151 BBIYUCIIEHUS JUIMHBI OKPY>KHOCTH U JJTUHBI
IyTH, IJIOLAAU Kpyra U IUIOLAau KPyrOBOrO CEKTOPa;
MIPUMEHSITH 3T (GOPMYJIbI IIPH PEIICHUHN 33]a4

BocnuteiBaercs

YBa’XXCHHUC K JIMYHOCTU; OTHOIICHUA K
MaTeMaTHKe KaK K 4aCTH OOLICUEIIOBEUECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTEMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasg ~ rpakJaHCKas  HUJIEHTUYHOCTD:
nmaTpuoTusMa, yBakeHuss K  OrTeuecTy,
OCO3HAHHUA BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOILIEHUE K YUEHUIO;
TOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOpPa3BUTHIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAIIUH K O0YYECHHIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEWIIE WHIUBUIYAIbHON
TPAEKTOPUH o0pa3oBaHUs Ha 0aze
OpPUEHTHPOBKM B  Mupe mnpodeccuid U
mpo(ecCHOHANBHBIX MTPEANOYTEHHH ¢ y4&TOM
YCTOWMYMBBIX TO3HABaTEIbHBIX WHTEPECOB, a
TaKKe Ha OCHOBE dbopMupoBaHUS
YBOKHUTEIBHOIO OTHOLIEHUS K TPYY;

YMEHHUS KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT
y4eOHON U MaTeMaTUYECKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILUJICHUS], THUIIUATHUBBI,




HaXOA4YMBOCTH, AKTUBHOCTH ITPHU PCHICHUA
MATCMAaTHYCCKUX 3a1a4.

JIBHaxeHMs1

8 yacos

OOBACHATD, YTO TaKOE OTOOPAKEHHUE TUIOCKOCTH Ha ce0s U
B KaKOM CJTy4ae OHO Ha3bIBACTCS JIBIIKEHHUEM TUIOCKOCTH;
OOBSACHSATH, UTO TAKOE OCEBas CAMMETPHS, IIEHTPaIbHAs
CUMMETpPHS, TApaJUICIbHBIA IEPEHOC U TOBOPOT;
000CHOBBIBATh, YTO ITH OTOOPaKEHHUS IIOCKOCTH Ha ceOs
SIBJITFOTCSI IBYKEHUSMU; OOBSICHITH, KAKOBA CBSI3b MEXKITY
JBHKCHHUSIMH U HAJIOXKCHHUSIMH;, HIUTFOCTPHUPOBATh
OCHOBHBIE BUIBI ABIKEHNI, B TOM YHCJIE C IIOMOIILIO
KOMITBIOTEPHBIX IPOrpaMM

BocmnuteiBaercs

YBaAXXCHUC K JIMYHOCTU; OTHOIICHUSA K
MaTeMaTHKe KaK K 4aCTH OOLICUEIIOBEUECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTEMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickasg — IpaXAaHCKas  HMJIEHTUYHOCTb:
naTpuoTu3Ma, yBaxeHus Kk Oreudecty,
OCO3HAHHS BKJIAJa OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLIEHUE K YYCHUIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYyYarommxcs K
CaMOPAa3BUTHIO U CaMOOOPA30BAaHHIO Ha OCHOBE
MOTHBAIIMH K 00YUYEHHIO U I03HAHUIO;
OTBETCTBEHHOCTb ~ OCO3HAHHOTO BbIOOpa W
IIOCTPOEHUs  JAJBHEUIIEH HMHAWBUAYaJIbHON
TPaeKTOPUU 00pa3oBaHUs Ha 6aze
OpPUEHTUPOBKM B  MHUpe mpodeccuil
npoeCCHOHATIBHBIX MPEANOUYTeHUI ¢ Y4ETOM
YCTOMYMBBIX I03HABAaTEIbHBIX HWHTEPECOB, a
TaKXKe Ha OCHOBE dbopmupoBaHus
YBaKUTEIBHOTO OTHOLIEHUS K TPYLY;

YMEHUsI KOHTPOJIMPOBATH IIPOLIECC U PE3YIIbTaT
y4eOHON U MaTeMaTUYECKOU JeATeTbHOCTH;
KPUTHUYHOCTH MBIIUIEHUS, HHULIUATUBBI,
HAXOJYUBOCTH, AKTUBHOCTH IIPH PEIICHUU
MaTEeMaTUYECKMX 3a/1ad.

HavaabHuble cBeleHus
U3 CTepeoMeTPUM

7 yacoB

OOBACHATB, YTO TAKOE MHOTOT'PAHHUK, €T0 TpaHu, pEopa,
BCPIIWHBI, JMAroHaJiu, Kakou MHOT'OI'paHHUK HA3BIBACTCA

BocnuteiBaercs




BBIIYKJIBIM, YTO TAKOE N-YrojbHas NpU3Ma, €€ OCHOBAHUS,
O0KOBBIE TpaHu U O0KOBBIE pEOpa, Kakas mpu3Ma
Ha3bIBAETCS NMPSMOM M KaKasi HAKJIOHHOM, 4TO TaKoe
BBICOTA MTPU3MBI, KaKasi Ipu3Ma Ha3bIBAETCS
napaieJIenuIe oM U KaKoi napasiesienure]] Ha3blBaeTcs
PSIMOYTOJIBHBIM; (POPMYIIMPOBATH U OOOCHOBBIBATH
YTBEP)KJCHMS O CBOMCTBE AMaroHaiell napauienenumnena u
0 KBaJpaTe TUaroHajH MpsiMOYTOJIHHOTO
napajiesienunes1a; 00ObACHATh, YTO TaAKOE 00BEM
MHOTOTPaHHHKA; BEIBOJIUTH (C TIOMOUIBIO IIPUHIINATIA
Kasanbepu) hopmyiny o0bEMa NpsSsMOYTroIbLHOTO
napaiesienunesia; 00ObICHATh, KAKOH MHOTOTPaHHUK
Ha3bIBAETCS MUPAMUJION, YTO TAKOE OCHOBAHUE, BEPIINHA,
OOKOBbIE IpaHH, OOKOBBIE pEOpa U BbICOTA MUPAMUIBbI,
Kakas MUpaMy/ia Ha3bIBaeTCsl MPaBUIBLHOMN, UTO TaKOe
arnogema MpaBHILHON THPAMHIBI, IPUBOIUTH POpMYITy
00bEMa MMpamMHIbl; OOBSICHATh, KAKOE TEJIO HAa3bIBAETCS
WIMHAPOM, YTO TAKOE €r0 OCh, BEICOTA, OCHOBAHHS,
panuyc, 60KOBast MOBEPXHOCTb, 00pa3yolre, pa3BépTKa
OOKOBOI1 MOBEPXHOCTH, KAKUMH (POPMYJIaMH BBIPAXKAIOTCS
00BEM U MII01Ia/ (b OOKOBOM MOBEPXHOCTH LIWIMHIPA;
OOBSACHSATH, KAKOE TEJI0 HAa3bIBAETCSI KOHYCOM, YTO TaKoe
€ro ocbh, BEICOTA, OCHOBaHME, OOKOBast MOBEPXHOCTb,
oOpasytomue, pa3BépTka OOKOBOW MOBEPXHOCTH, KAKUMU
(bopMynaMu BeIpaskaloTcsi 00bEM KOHYCa U IIOIA b
OOKOBOI TIOBEPXHOCTH; OOBSICHATH, KaKasi TOBEPXHOCTh
Ha3bIBaeTcs chepoit U Kakoe TeJI0 Ha3bIBAETCS 1IapOM, UTO
Takoe paguyc u AuaMmeTp cdepsl (1apa), KakuMu
(dbopMynaMu BeIpa)karoTCs 00bEM Iapa u IIouas cepsl;
n300pakaTh U PACIO3HABATH HA PUCYHKaX IMPU3MY,
napajuiesienune]l, NMpaMuay, HUIHHIP, KOHYC, [ap

YBa)XEHHUE K TUYHOCTH; OTHOLLIECHUS K
MaTeMaTHUKe KaK K 4acTH O0IIeueI0OBEYECKOM
KyJbTYpPbl; HOHUMaHHE 3HAYUMOCTH
MaTEeMaTUKU JJI1 HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJIEBBIX Ka4eCTB;
KOMMYHUKAOEJIbHOCTh; OTBETCTBEHHOCTD;

pOCCUICKasgs  TPAKIAHCKAST  HUJIECHTUYHOCTD:
naTpuoTu3Ma, yBaxkeHuss K  OreuecTy,
OCO3HAHUS BKJaJa OTECYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLIECHUE K YUCHUIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXCs K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHBAIIMH K O0YUYEHHIO U MIO3HAHUIO;
OTBETCTBEHHOCTh  OCO3HAaHHOTO BBIOOpa U
IIOCTPOEHUs  JaJbHEWIIEH WHIUBUILYAIbHON
TpaeKTOPUU o0Opa3oBaHUs Ha 0aze
OpPUEHTHUPOBKM B  Mupe mnpodeccuit u
MPOPECCUOHAIBHBIX TPEANOYTCHUH C Y4ETOM
YCTOMYMBBIX TO3HABaTEIbHBIX HWHTEPECOB, a
TaKxKe Ha OCHOBE dbopMupoBaHHS
YBaKUTEIBbHOTO OTHOLIEHUS K TPYY;

YMEHUSI KOHTPOJIUPOBATH MPOLIECC U PE3YIbTAT
y4eOHOM U MaTEeMaTUYECKOH 1eATeTbHOCTH;
KPUTUYHOCTH MBIIIJICHUS, THUITUATUBHI,
HaxXO0J/IYUBOCTH, aKTUBHOCTHU MIPH PELICHUU
MaTeMaTHUCCKHUX 3a1a4.

00 akcuoMmax
IUVIAHUMETPHUH

2 yaca

BocmnuteiBaercs

YBAXXCHUC K JIMYHOCTH; OTHOIICHUS K




MaTeMaTHKe KaK K 9aCTH OOLICUeIIOBEUYECKOM
KYJbTYpPbl; HOHUMAHUC 3HAYUMOCTHU
MaTeMaTHKH JIJIsl HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJICBBIX Ka4eCTB;
KOMMYHUKA0€IbHOCTh; OTBETCTBEHHOCTb,

poccuiickas  rpakJaHCKas  HUJEHTUYHOCTb:
naTpuoTu3Ma, yBaxkeHus Kk  Oredecty,
OCO3HAHHUA BKJIaJla OTEUECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

OTBETCTBEHHOE OTHOLLIEHHUE K YUCHUIO;
TFOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOpPa3BUTUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHBAIIMH K 00YUYEHHIO U I03HAHUIO;
OTBETCTBEHHOCTb ~ OCO3HAHHOTO BbIOOpa W
MOCTPOEHUS  JaJbHEWIIEH WHAWUBUIYaTbHON
TPaeKTOPUU 00pa3oBaHUs Ha 6aze
OpPUEHTHUPOBKM B  MuUpe mpodeccuil
npoeCCHOHATIBHBIX MPEANOYTEHUH ¢ Y4ETOM
YCTOMYMBBIX I103HABAaTEIbHBIX HHTEPECOB, a
TaKXKe Ha OCHOBE dbopMupoBaHus
YBaKUTEIBHOTO OTHOLIEHUS K TPYLY;

YMEHUsI KOHTPOJIMPOBATH IIPOLIECC U PE3YIIbTaT
y4eOHON U MaTeMaTUYECKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILJICHUS, THUI{UATUBBI,
HaXOJYMBOCTH, aKTUBHOCTH P PEIICHUU
MaTEMaTUYECKHUX 33/1a4.

IToBTOpEHUE.
O0o0menne

22 yaca

[ToBTOpEHME M cucTeMaTu3anus Kypca MaTeEMaTHKH 5-9
KJ1acca

BocnursiBaercs

YBa)KE€HHUE K JINYHOCTH; OTHOUIEHUS K
MaTeMaTHKe KaK K 4acTH 00IIeueIoBeYeCKOM
KyJbTYPbl; TOHUMAaHNE 3HAYMMOCTH
MaTeMaTUKH JJII HAyYHO-TEXHUYECKOTO
nporpecca; Habop BOJIEBBIX KA4eCTB;




KOMMYHI/IKa6eJ'IBHOCTB; OTBCTCTBCHHOCTD,

poccuiickasg ~ rpakJaHCKas  HUJEHTUYHOCTD:
narpuoTusMa, yBaxkeHus K  OreuecTy,
OCO3HAHUs BKJIaJla OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAyKH;

OTBETCTBEHHOE OTHOLLIEHUE K YUCHUIO;
TFOTOBHOCTh U CIIOCOOHOCTh OOYyYarommxcsi K
CaMOpPa3BUTHUIO U CaMOOOPA30BAHHUIO HA OCHOBE
MOTHUBAILIUK K OOYUYECHHIO U TIO3HAHUIO;
OTBETCTBEHHOCTh ~ OCO3HAHHOTO BHIOOpa W
MOCTPOEHUS  JaJbHEUIIECH HWHIUBUILYAIbHON
TPACKTOPHH o0pa3zoBaHHs Ha Oaze
OpPUEHTHPOBKM B  Mupe mnpodeccuii U
npo(ecCHOHANBHBIX TPEANOYTeHHN ¢ yu€ToM
YCTOMYMBBIX TTO3HABATEJIbHBIX WHTEPECOB, a
TaKXKe Ha OCHOBE dbopMupoBaHus
YBOKHUTEIBHOIO OTHOLIEHHUS K TPYAY;

YMEHUS KOHTPOJIUPOBATH MPOLIECC U PE3YIIbTAT
y4eOHOM U MaTeMaTUYeCKOU JeATeTbHOCTH;
KPUTUYHOCTH MBILUIEHUS, THUIIUATUBBI,
HAaXOAYUBOCTH, aKTUBHOCTH MIPHU PEIICHUU
MaTE€MaTUYECKHX 3a/1au.
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