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1. MosicHUTEJIBLHAS 3AMMUCKA

PaGouast mporpamma mno maremMaTuke ajis 7-9 KaccoB COCTaBJ€HA HA OCHOBE
dbenepaibHOrO0 TOCYAapCTBEHHOIO0 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOIO
o011ero oOpa3oBaHusi M1 TPUMEPHON MPOTrpaMMbl OCHOBHOTO 00IIIEr0 00pa30BaHus
o Mmaremaruke 5-9 kiaccel T. A. BypMucTpoBOU.

OCHOBHBIMH HOPMATHBHBIMHU JOKYMEHTaMH, OMPEICISIONIUMU COJCpKaAHUE
paboueil mporpamMMel, SIBIISIFOTCS:

3akoH «O0 oOpazoBanuu B Poccuiickoii @enepanumny (PenepalibHbI 3aKOH
oT 29.12.2012 1. Ne273-D3);

®I'OC ocHoBHOTrO 0601IEero 0opazoBanus (B pen. Ilpukaza Munodbpuayku PO
ot 31.12.2015 Nel577);

[IpumepHasi ocHOBHasi oOpa3oBaTelbHAas MpPOrpaMMa OCHOBHOTO OOIIETo
oOpazoBanust. OpoOpeHa pemieHreM (eaepaJbHOTO  y4eOHO-METOIUYECKOTO
oObeuHeHus o 0b1eMy oopazoBanuto (mpotokon ot 8 ampens 2015 r. Ne 1/15)
www.fgosreestr.ru;

Konnenmnus pa3Butus maTeMaTHyeckoro oOpaszoBanus B P®. VYTepxkneHa
pacnopstxkenueM [IpaBurenscta PO ot 24 nexadbpst 2013r. Ne 2506-p;

KoHnnenmust nyXOBHO-HPABCTBEHHOI'O Pa3BUTHSL W BOCIUTAHUS JIMYHOCTH
rpa)K1aHrHa;

CanlluH 2.4.2.2821-10;

Jlist peanu3anuu JaHHOUM MPOTpaMMbI UCITOJIB3YETCsl YICOHUK, BKITFOUCHHBIN
B (heniepaibHbBIN MTepeueHb YYCOHUKOB, JIOMYIICHHBIX K UCIIOJIb30BAHUIO TTPU
peanu3auyi UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX
porpamMM Ha4aJIbHOTO 00I11er0, OCHOBHOTO OOIIIETO, CPETHEr0 00IIIero
oOpa3oBaHUs:
. Anrebpa 7 kiacc: yueb. st obmeoopazosat. opranu3zanuii / [FO. H.
Makapsrues, H. I'. Mungiok, K. K. Hemikosa, C. b. CyBoposa]; nox pex. C. A.
TenakoBCckoro.
. Anre6pa 8 kiacc: yue0. s o0ieoopazonar. yupexaenuii / [FO. H.
Makapserues, H. I'. Mungiok, K. K. Hemikos, C.b. CyBopoBa]; nox pex. C. A.
TenstkoBCKOrO.
. Anre6pa 9 kinacc: yue0. s o0meodpazonar. yupexaenuii / [FO. H.
Makapsiues, H. I'. Munaiok, K. 1. Hemkosa, C. b. CyBoposa]; nox pea. C. A.
TenakoBckoro.
. ['eometpus 7-9 knacc: yue0. asa 061meoopa3oBat. yupexxaeHuii / [ Atanacsi
JI.C., Byty3oB B.®., Kagomues C.b. u ap.] — M: [Ipocsenienue



Anrebpa nzydaercs Ha ypoBHE OCHOBHOI'O o011ero oopasoBanusi ¢ 7 o 9
kiacc. Ha uzydyenue npenmMera orBoauTcs 4 yaca B HEZIENIO.

['eomeTpus n3ydaercs Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus ¢ 7 1o 9
kiacc. Ha uzydyeHue npenmMera oTBOAUTCA 2 yaca B HEZIEIO.

Martematuka SBJSIETCS OJHUM U3 ONOPHBIX HIKOJIBHBIX IPEAMETOB.
Marematuueckue 3HaHUA U YMEHHUS HEOOXOAMMBI I H3Y4YEHHS aireOpsl U
reoMeTpuu B 7-9 Kiaccax, a TakyKe JJIsl U3yUYEHUsI CMEXHBIX JUCIUILINH.

OnHOM W3 OCHOBHBIX I€JIed H3y4yeHUs MAaTEMaTUKU SBISIETCS PA3BUTHE
MBILUICHUSI, TPEXaAe BCEro (opMUpOBaHUE aOCTPaKTHOrO MbIuieHUs. C TOUYKH
3pEHUs BOCIIUTAHUS TBOPUECKOW JTUYHOCTU OCOOEHHO BAJKHO, YTOOBI B CTPYKTYPY
MBIIUICHAS yYAIIUXCSA, KPOME aJTOPUTMUYECKUX YMEHHMHA M HABBIKOB, KOTOPHIC
c(opMyJIMPOBaHbI B CTAHJAPTHBIX MpaBuiax, popmynax v alroputMax JeUCTBUH,
BOIILJIM 3BPUCTHUYECKUE MPUEMBI, KaK OOIIEro, TaKk U KOHKPETHOTO XapakTepa. DTu
IpPUEMbI, B YAaCTHOCTH, (POPMHPYIOTCS NIpU IOMCKE PEIIEHUS 3aJad BBICHIMX
YPOBHEH ClIOKHOCTU. B mponecce n3yyeHuss MaTeMaTuku (hOPMUPYIOTCS U TaKHe
KayecTBa MBIIIJICHHS, KaK CHIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTHYHOCTb.
JIns aganTanuu B COBpEMEHHOM MH(OPMAIMOHHOM OOLIECTBE BaXXHBIM (PaKTOPOM
ABIIIETCS (POPMUPOBAHNE MATEMATUUYECKOTO CTUJISI MBIIUICHUS, BKJIIOYAIOIIETO B
ce0sl MHAYKLUIO U JeAYKIHI0, 0000LIEHNE U KOHKPETU3AlMI0, aHAJIU3 U CHHTE3,
KJIaCCU(PHUKALIMIO U CUCTEMATHU3AIMI0, A0CTParupoOBaHUE U AHAJIOTHIO.

OOydeHne MaTeMaTHKE JaeT BO3MOXHOCTh IIKOJbHUKAM HAYYUTHCS
IJIAHUPOBATH CBOKO JEATEIBHOCTb, KPUTHUYECKU OIIEHUBATH CBOKO AESTEIBHOCTbD,
IPUHUMATh CAMOCTOSITENIbHBIE PEIICHUs, OTCTauBaTh CBOM B3Il U yOCKICHUS.

B mpouecce n3yueHus MaTeMaTHKH IIKOJIBHUKU y4aTCsl U3J1araThb CBOU MBICIU
SCHO M HCYEpIBIBAIOIe, NPHUOOPETAIOT HAaBBIKK UYETKOIO U TPaMOTHOTO
BBITIOJTHEHHMSI ~ MaTEeMaTHYEeCKWX  3amuceil, Tph  ITOM  HCIOJH30BAHHE
MaTEMaTUYECKOrO SI3bIKa MO3BOJIIET PA3BUBATh Y YUAILLMXCS TPAMOTHYIO YCTHYIO U
MUCHMEHHYIO PEUb.

3HAKOMCTBO C MCTOpUEN DPAa3BUTHS MATEeMAaTUKH KaK Hayku (popMmupyeT y
yUYallluXCsl TPEACTaBICHUS O MaTeMaThKe KakK YacTh O0O0IleyernoBeuecKon
KYJBTYPBHI.

3HAYUTENbHOE BHUMAHUE B H3JIOXKEHHUU TEOPETUYECKOTO MaTepuala Kypca
yIEJSeTCs] €r0 MOTHBAIMH, PACKPBITUIO CYTH OCHOBHBIX MOHATUHM, UIEH, METOOB.
OOyueHne MocTpoeHo Ha 0a3e TeOpUHU Pa3BUBAIOIIETO OOYUYESHHUs], UTO JOCTUTAETCs
OCOOEHHOCTSIMU M3JI0KE€HUS TEOPETUYECKOr0 Marepuaia W YHNPaXKHEHUSMHU Ha
CpaBHEHHE,  AaHajuu3, BBIACJIEHHWE  [JIaBHOIO,  YCTAHOBJEHHME  CBA3EH,
Kkinaccudukanuo, o0o0menne u cuctematusanuio. Ocobo  aKUEeHTUpyeTcs
COJIEPKATENIbHOE PACKPBITUE MAaTEMaTHUECKHUX IMOHSITHM, TOJIKOBaHHE CYITHOCTH
MaTeMaTHYECKUX METOJOB M O0JacTh HMX TNPUMEHEHHs, JAEMOHCTpaLus



BO3MOXHOCTEM TPUMEHEHUs TEOPETUYECKUX 3HAHWUW JUIsl pELICHHs 3anad
IIPUKJIAJHOTO XapakTepa, HapUMeEp pelIeHHE TEKCTOBBIX 3ajad, JCHEKHBIE U
IPOLEHTHBIE PACYEThl, YMEHHE I0JIb30BATHCA KOJIMYECTBEHHOW HH(pOpMaIUeEi,
IPEJICTaBICHHON B pa3iMuHbBIX (hopMax, yMeHue 4utarh rpaduxu. Oco3HaHMe
0O0IIero, CYIIECTBEHHOTO SIBISIETCSI OCHOBHOM 0a30i NJIsl pelIeHHs yNpaKHEHUMH.
BaxXHO NpHUBOIWTH AETANbHBIE MOSICHEHUS K PEIICHUIO TUIOBBIX YIPAXHECHUM.
OTUM packpbIBaeTcsi CyTh METOJa, NOAXO0Ja, NpEIaracTcsi aJIropuTM WU
HBPUCTHYECKAS CXEMa PEIEHUs YIPAKHEHUN ONPEIEICHHOTO TUIIA.

Kypc anredper 7-9 knaccoB siBisieTcss 0a30BBIM JJII MaTEMaTUYECKOTO
oOpa3oBaHUsS W PAa3BUTHUS IIKOJLHUKOB. AJreOpanueckue 3HAHUS U YMEHUs
HEOOXOAMMBI JJII UW3y4deHUuss TreoMeTpud B 7-9 Kiaccax, anreOpel u
Marematudyeckoro anainmsza B 10-11 kiaccax, a Takke H3y4EHUS CMEXKHBIX
JACLUTLIAH.

[IpakTHyeckass 3HAYMMOCTh WIKOJBHOIO Kypca anreopbl 7-9 KiaccoB
COCTOUT B TOM, YTO NPEAMETOM €€ M3y4YCHHUs KOJMYECTBEHHBIC OTHOIICHUS W
MPOIIECCHl PEATIBHOTO MHpA, OINMCAHHBIE MATEMAaTUYECKUMU MoJeiasMu. B
COBPEMEHHOM OOII[ECTBE MaTeMaTH4ecKas MOJATOTOBKAa HEOO0XOauMa KaxJAOMy
YeJOBeKYy, TaK Kak MaTeMaTHKa MPHUCYTCTBYET BO BceX cdepax ueIoBEeYeCKOM
JEATEIIbHOCTH.

OnHOil M3 OCHOBHBIX II€JIel M3y4eHHUs anreOpbl SBISETCS pa3BUTHE
MBIIICHHUS, TIPEX]IC BCET0, (pOpMUpPOBaHUE aOCTPaKTHOTO MBIIIUICHUS. B mpoiiecce
U3ydeHus: anreOpsl GOPMHUPYETCS JOTUYECKOE U aJTOPUTMUYECKOE MBIIUICHUE, a
TaK)K€ TaKUE KauyecTBa MBIIUICHUS, KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTh U
KpPUTHYHOCTh. [[1s aganTanuu B COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE
BOXHBIM  (DaKTOpOM  SIBISETCS  (POPMHpPOBAHUE  MATEMAaTUUYECKOTO  CTHIIA
MBIIIUICHUS, BKIIOYaromee B ce0d HHIAYKIUIO W ASAYKIHIO, O0OOIICHHE W
KOHKPETHU3AIMIO, aHau3 W CHUHTE3, KIAaCCU(MUKAIMI0O W CHUCTEeMATH3aIUIo,
abCcTparupoBaHKe U aHAJIOTHUIO.

OG6yuenue anreOpe JaeT BO3MOXKHOCTh  IIKOJIBHUKAM  HAyYUThCS
MJIAHUPOBATh CBOIO JICSTEIBLHOCTh, KPUTHYECKH OIICHUBATh CBOKO JEATEIIBHOCTD,
MPUHUMATh CAMOCTOSTEIILHBIE PEIIEHNUs, OTCTAMBATh CBOM B3TJISIBI U yOCKICHUSI.

3HAKOMCTBO C UCTOpHEH Pa3BUTHSA alIreOpbl Kak HAyKW (OPMUPYET y YUAIIUXCS
MPECTaBICHUS O MAaTEeMaTHUKE KaK 4YacTH 00IeUeI0OBEUYECKON KYIbTYpPHI.
3HaYUTEIbHOE BHUMAHUE B U3JIOKEHUU TEOPETUUYECKOTO0 MaTepuania Kypca
YACISIETCS €r0 MOTHBALIMK, PACKPBITHIO CYTH OCHOBHBIX MOHSATHH, UIeH, METO/IOB.
OOyueHue MocTpoeHo Ha 0aze TEOPUHM Pa3BUBAIOILIEIO O0YUYEHHUs, YTO JOCTUTACTCS
OCOOCHHOCTSIMU H3JI0KEHUS TEOPETUYECKOTO MaTephaia W YINPaXKHEHUSIMH Ha
CPaBHEHHE,  aHAJIM3,  BBIACICHHE  TIJABHOTO,  YCTAHOBJIEHHWE  CBS3EH,



Knaccudukanuioo, o00o0menue u cucremaruzanuio. Ocob0  aKIeHTUpyercs
COZIepPKaTEeTIbHOE PACKPHITUE MATEMATUYECKUX TOHSTUH, TOJKOBAHUE CYIIHOCTH
MaTeMaTH4eCKuX METOJAOB W O0JIaCTM WX MNPUMECHEHUS, JeMOHCTPAIUS
BO3MOXKHOCTEH TPHMEHEHUS TEOPETHYCCKUX 3HAHWUU IS pelleHus 3aaad
NPUKIIAJHOTO XapakTepa, Hampumep, pPeIIeHUe TEKCTOBBIX 3ajad, JCHEXKHbBIC U
NPOIICHTHBIC PACYeThl, YMEHHE TI0JH30BATHCS KOJMUYECTBEHHON WH(OpMaIueH,
NPECTaBICHHON B pa3iHyHBIX (hopMax, YMEHHE «4HuTaTh» rpaduku. Oco3HaHHE
00IIEeT0, CYIIECTBEHHOTO SIBIISICTCS OCHOBHOHM 0a30¥ Uil pelIeHHs YIpaKHCHHU.
BakHO TIPUBOIUTH JETANbHBIC MOSCHEHUS K PEIICHUIO THUIOBBIX YIPaKHCHHH.
OTHUM pacKpbIBaeTcs CyTh METOJa, MOJXOAa, NpeAsiaraercsi ajiropuT™M WM
IBPUCTHYECKAS CXeMa PeIIeHHs! YIPaKHEHUH ONpeIeIeHHOTO THTIA.

[IporpamMma 1o reoMeTpuu cocrapiieHa Ha ocHOBe DyHIaMEHTaNbHOIO siipa
colepkaHusi obmiero oOpa3oBaHus, TpeOOBaHUII K pe3yslbTaTaM OCBOEHUS
00pa30BaTEeNHHOM MPOTPaMMBbl OCHOBHOTO 00IIIeTO 00pa30BaHMsl, MPEACTABICHHBIX
B (esiepaIbHOM TOCY/IapCTBEHHOM CTAHAAPTE€ OCHOBHOTO OOIIEro oOpa3oBaHUS C
y4eTOM TpeeMcTBeHHOoCcTH ¢ [IpuMmepHBIMH mporpaMmamu [Jisi HadajabHOTO
obmero oOpa3oBaHusi 1O MaremMaTMke. B Hell Takke  y4MTHIBAIOTCA
JOMUHUpYIOLIME uien U nojoxeHus IIporpammel pas3Butust U (GOpMUPOBAHUS
YHHUBEpPCAJIbHBIX YYEOHBIX JEHCTBHI [UIsI OCHOBHOIO 0OOIIEro oOpa3oBaHMs,
KOTOpble  oOecnieunBalOT  (OPMUPOBAHUE  POCCUICKONM  TIpakJaHCKOU
UJACHTUYHOCTH, KOMMYHUKATUBHBIX KaueCTB JIMYHOCTH, U CIOCOOCTBYIOT
(OpPMHUPOBAHUIO KIIFOUEBON KOMIETEHLIUN — YMEHHUIO YUUTHCS.

[IpakTyeckass 3HaYMMOCTh IIKOJBHOTO Kypca TeoMeTpuu 7-9 KiaccoB
COCTOMT B TOM, YTO MPEAMETOM €€ HW3YYCHHUS SBISIFOTCS TPOCTPAHCTBEHHBIC
dbopMBI ¥ KOJNWUYECTBEHHBIE OTHOIICHHWS pEaTbHOTO MHUpa. B coBpemMeHHOM
o0IecTBe MaTeMaTuyecKasl MoAroTOBKa HEOOX0uMa KaKIOMY YelIOBEKY, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax ueIoBEUECKOMN e TEIbHOCTH.

['eomeTpust sBAsSETCS OAHMM U3 ONOPHBIX IIKOJBHBIX IPEAMETOB.
['eomeTpruyeckne 3HAHWA W YMEHHS HEOOXOAMMBI I HW3YYCHHs JIPYTHX
HIKOJIbHBIX AUCHMIUIMH ((u3nKa, reorpadus, XuMus, uHGopMaTHKa U ap.).

OnHOM W3 OCHOBHBIX II€JICH W3YYCHHs] TEOMETPHH SIBIISIETCS PpPa3BUTHE
MBILUICHUS], TIPEXIe Bcero GopMUpoBaHue aOCTPaKTHOTO MbllUIeHus. B mporecce
U3y4EHHUs TeOMETpUU (HOPMHUPYIOTCS JOTHUECKOE U aITOPUTMUYECKOE MBIIIJICHHE,
a TaKKe TaKhe KauecTBa MBIIUICHHs], KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U
KPUTHUYHOCTh. JlJI1 ajanmTanui B COBPEMEHHOM HWH(MOPMAIMOHHOM OOIIECTBE
BaXHBIM  (pakTOpoM  siBIsieTcss  (OPMHUPOBAHHE MAaTEMaTHUYECKOTO  CTHIIA
MBIIIICHUS, BKJIIOYAIOMIETO B ce0s WHAYKIUMIO U JSAYKIUIO, 0000IIeHHe u
KOHKPETH3aIMI0, aHaIM3 W CHHTE3, KJIACCU(PUKAIMIO U CHCTEMAaTU3aLHUIO,
a0CTparupoBaHUE U aHAJIOTHUIO.



OOyueHne TEOMETpUU JaeT BO3MOXKHOCTh INKOJbHUKAM HAYYUTHCS
IUIAHUPOBATH CBOIO JICSITENIBHOCTh, KPUTHYECKH OIEHWBATH €€, NPUHUMATH
CaMOCTOATENbHBIC PEUICHUs, OTCTAUBATh CBOU B3IJISIIBI U YOCKACHUS.

B npornecce nzydeHust reoMeTpun NIKOJIBHUKU Y4aTCsl U3JlaraTb CBOM MBICITU
SCHO W WCUCPHIBIBAIONIE, NPHOOPETAIOT HABBIKM YETKOTO  BBITIOJTHCHHS
MaTEMaTUYECKUX 3aluCed, MPU ATOM HCIOJIB30BAaHUE MAaTEMaTHYECKOTO S3bIKa
MO3BOJISIET PAa3BUBATH Y yUATUXCS TPAMOTHYIO YCTHYIO M TUCBMEHHYIO PEYb.

3HaKOMCTBO C HUCTOpUEH pa3BUTHs T€OMETPUU KaK Hayku (opMupyer y
yUallMXCcsl MPEACTaBICHUS 0 TEOMETPUHU KaK YacTH OOIIeUeIOBEYECKON KyIbTYpPHhI.
3HauUTENbHOE BHHMAaHUE B U3JIOKEHUM TEOPETUYECKOro MaTepuaia Kypca
YAEISACTCS €r0 MOTHUBAIINH, PACKPBITHIO CYTH OCHOBHBIX TTOHATHH, UCH, METO/IOB.
OOy4eHue MoCTPOCHO Ha 0a3e TEOPHUH Pa3BUBAIOIIETO OOYUYEHUS, UTO JOCTUTACTCS
OCOOCHHOCTSIMU H3JI0KEHUS TEOPETUYECKOr0 Marepuaia W YIPaXKHEHUSMHU Ha
CpaBHEHHWE,  aHaJU3,  BBIJCJICHUE  TJABHOTO,  YCTAHOBJIEHHWE  CBSI3EH,
KJIacCupUKaIMIO, JOKa3aTelIbCTBO, 0000ImIeHrne u cuctematuzainuo. Ocobo
aKIICHTUPYIOTCS ~ COJEPKATEIBbHOE  PACKPBITHE MAaTEMATHUECKHX  ITOHSATHH,
TOJIKOBAaHUE CYIIHOCTH MaTEMaTHYECKUX METOJOB M 00JIACTH WX TPUMCHCHHS,
JEMOHCTPAIHAS BO3MOYKHOCTEH MPUMEHEHHUS TEOPETUUSCKUX 3HAHWUN IS PEIICHUS
pa3HOOOpa3HBIX  3a7a4  NOpUKIagHOro  xapakrepa. Oco3HaHue  00IIero,
CYIIIECTBEHHOT'O SIBJIIETCS OCHOBHOW 0a30¥l UIsl pelieHus] ynpakHeHuid. BaxkHo
MPUBOJUTH JI€TAJbHBIC TOSCHEHUS K PEHICHUI0 TUIOBBIX YNPAXKHEHUNA. DTUM
pPacKphIBaeTCS CyTh METOZa, MPEJIaraeTcsl alrOPUTM WU IBPUCTHYECKAs CXeMa
pEIICHUS YITPaXKHEHUH ONPECIICHHOTO THTIA.

B MBOY COIII Ne 47 B cOOTBETCTBHH C KaJIEHIAPHBIM YIEOHBIM rpadukoM
y4eOHBIN TOj cocTaBiseT 34 HeIenu, MOATOMY Ha WM3ydeHHWE MaTeMaTHKH B 7-9
KJlaccax B yueOHOM IIJJaHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OTBOAMUTCS BpeMsl B
o0beMe 504 yaca, B TOM 4ncIe:

B 7 kiacce — 204 4 (4+2 4 B Hezenio)

B 8 kiacce — 204 y (4+2 4 B HENEIIO)

B 9 kiacce — 204 4 (4+2 4 B HezeNIO)

OcHoBHOIT (popMOIT OpraHmM3aruu 00pPa30BaTEIBLHOTO MPOIECCca SIBISETCS
YPOK.

B cootBerctBum c Ilonoxkennem o ¢dopmax, NEPUOJAUYHOCTH U TOPSJIKE
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U NMpoMeKyTouHou arrectauun MbOY COILI
Ne 47 paGouast mporpaMma mpeaycMaTpruBaeT:

- BXOJTHOM KOHTPOJIb

- UTOTOBBIN KOHTPOJIb

- TEKYIIIMH KOHTPOJIb
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2. [InanupyemMble pe3yJbTaThbl 0CBOCHHSI MATEMaTUKH B /—9 Kiiaccax:

Jluunocmmuoie pe3yromamot.

BOCIIUTAHUE POCCHMCKOM TPAXKIAHCKON HMACHTUYHOCTU: NATPUOTU3MA,
yBaxkeHHUsI K OTeuecTBy, OCO3HAHMS BKJIaJla OTEUECTBEHHBIX YUEHBIX B PA3BUTHE
MHPOBOM HAyKH; OTBETCTBEHHOE€ OTHOLICHHE K YYE€HHUIO, TOTOBHOCTb W
CIIOCOOHOCTh OOYYaromMXcsi K CaMOPA3BUTHUIO U CaMOOOpPa30BaHHIO HAa OCHOBE
MOTHBAIMA K OOYYECHHIO W ITO3HAHUIO; OCO3HAHHBIA BHIOOP W TOCTPOCHHUE
JanbHEee MHAUBUAYaTbHOM TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B
Mupe npodeccuil U NpoPeCCUOHAIBHBIX MPEANOYTEHUH C YYETOM YCTOWYMBBIX
MO3HABATENIbHBIX MHTEPECOB, a TAKKE HAa OCHOBE (DOPMHUPOBAHUS YBAKUTEIHLHOTO
OTHOWIIEHUSI K TPYAY, Pa3BUTHUE OIbITA Y4aCTUS B COLMAJIBHO 3HAYMMOM TPY/IE;
YMEHHE KOHTPOJUPOBATH MPOIECC U PE3yJbTaT Y4COHON U MaTEeMAaTUYECKOM
NESITEIbHOCTH;  KPUTUYHOCTh  MBIIUICHUS, HWHULOHMATUBA,  HAXOJYUBOCT,

AKTUBHOCTbH IPU PEIICHUN MAaTEMATUYECKUX 3a/1a4.

Memanpeomemmbwle pe3yiomamat:

YMEHHUE CaMOCTOSATEIBHO OMPENENsATh IEIN CBOETO OOy4YeHHUs, CTaBUTb U
dbopmyaupoBath 11 ceOsl HOBbIE 3a/1ayu B yueOe, pa3BUBAaTh MOTHUBBI M HHTEPECHI
CBOEU IIO3HABATEJILHOM JEATEIBHOCTH; YMEHHME COOTHOCUTH CBOU JIEMCTBUS C
IJIAHUPYEMBIMU PE3yJIbTaTaAMHU, OCYLIECTBIISITH KOHTPOJb CBOCU NIESATEIBHOCTH B
polecce JOCTHKEHUSl pe3yibTaTa, ONpPENeisaTh CIOCOObl NEHCTBUA B paMKax
MPEMJIOKEHHBIX YCIOBUM W TpeOOBaHMI, KOPPEKTUPOBATh CBOM JCUCTBUS B
COOTBETCTBHUM C W3MEHSIOUIEHCS CUTyalMEH; YMEHUE OIpPEIesITh IOHSITHUS,
co3fgaBaTh  OOOOIEHHWs, YCTaHABIMBATh  AHAJNOTUM,  KJIACCU(DUIIMPOBATH,
CaMOCTOSITEJILHO BEIOMPATh OCHOBAHUS M KPUTEPHUU ISl Kiaccupukaiuy;

YMEHHME  YCTAaHABIMBAaTh MPUYUHHO-CIICICTBEHHBIE  CBSI3H, CTPOWTH
JIOTUYECKOE PacCyXJCHUE, YMO3aKIIOUeHUE (MHAYKTUBHOE, NEIYKTUBHOE U IO
aHAJIOTUM) W JejaTh BBIBOJIBI; YMEHHE WJUIFOCTPUPOBATH M3YUYEHHBIE MOHATHUS U
CBOICTBa (uUryp,

OTPOBEPraTh HEBEPHBIC YTBEP)KJCHUS; KOMIIETEHTHOCTh B 00JIacTH
MCMOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;
NepBOHAYaJIbHbIE TPEJACTaBICHUS 00 HMIESIX M O METOJIaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM $I3bIK€ HAYKH U TEXHUKE, O CPEJICTBE MOJICIIMPOBAHUS SIBIICHUN U
MPOIIECCOB; YMEHHE BUIETh MATEMAaTUUYECKYIO 3a/1auy B KOHTEKCTE MPOOIEMHO
CUTyalluu B JPYTUX JUCIMIUIMHAX, B OKPYXKAIOLIECH JKU3HU; YMEHHE HAXOJIHUTh B
pa3IMYHBIX  WCTOYHUKAX  HMHPOpMAIMIO, HEOOXOAUMYIO Ui pelIeHUs
MaTeMaTUYeCKUX MpoOJeM, U MPEJCTaBIATh €€ B MOHATHOM (opme, NMPUHUMATH
pEIIeHNe B YCIOBUSAX HEMOJHON WM M30BITOYHOW, TOYHOW WM BEPOSATHOCTHOM



uHbOpMallMK; yYMEHHE IOHUMAaTh M HCIOJb30BaTh MaTeMaTHUYECKHUE CpeICTBa
HarsgHOCTH  (Tpaduku, TaOIUIBI, CXeMbl U Jp.) IS WUIOCTPAINH,
WHTEPIIPETALNN, APTYMEHTALIUH.
YMEHUE BBIIBUIATh THUIOTE3bl NPH PEIICHHH 3aJa4yd  [OHUMAaTh
HEOOXOJMMOCTh UX MPOBEPKU; MOHUMAHUE CYIIHOCTH alTOPUTMHUYECKUX
IIPEANMCAHAN 51 yMEHUE
JIEWCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM AIITOPUTMOM.

BeinyckHuk Hayuurcs B 7-9 kimaccax (i MCHOJIB30BAHUSL B
IMOBCeJHEBHOM KM3HM W  o0ecmeYyeHUs  BO3MOKHOCTH  YCIICLIHOIO
NPOJ0JIKeHHsI 00pa30BaHus HA 02a30BOM YPOBHe)

JIeMEHThI TEOPHH MHOKECTB U MAaTEMATHYECKOM JIOTUKH

. OrepHpoBaTh Ha 6Ga30BOM YPOBHE MOHSATHAMHU: MHOXECTBO, HJIEMEHT
MHO>KECTBA, [I0JAMHOKECTBO, TPUHAIJIEKHOCTH;

. 3a/1aBaTh MHOKECTBA IIEPEYMCIICHUEM UX JIEMEHTOB;

. HaXOJUTh  [E€peceuyeHre, OObEAMHEHHE,  IOJMHOXKECTBO B
IIPOCTEUIINX CUTYalUsIX;

. olepupoBaTh Ha ©0a30BOM ypOBHE MOHSTUSIMU: OIpENEICHHE,
aKCHOMa, TEOpeMa, J0Ka3aTeIbCTBO;

IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI AJIs1 MOATBEPKICHUS CBOUX

BBICKA3bIBAHU M.

B noBceHeBHOM KM3HU M NIPU U3yYeHHUHU APYTHUX NPeIMETOB:

. UCI0JIB30BaTh IparuecKkoe NpeCTaBICHUE MHOKECTB Il ONKUCAHUS

peaNbHBIX TPOLIECCOB U SIBJICHHWM, NpU pEHICHUH 3a1ad APYruX Yy4eOHbIX
IIPEAMETOB.

Yucaa

. OmnepupoBath Ha 0a30BOM YpOBHE MOHATHUSIMU: HATypaJIbHOE YHUCIIO,
1[EJI0€ YKCTI0, OOBIKHOBEHHAasi NpoOb, JecATHYHAs ApoOb, CMEIIaHHas Jpoob,
paImoHAIbHOE YHCII0, apu(PMETHUECKUI KBaIpaTHBIN KOPEHb;

. WCIOJIb30BaTh CBOWCTBA 4YHWCEJ MW MNpaBWiIa JCUCTBUW IIpU
BBITIOJTHEHUHY BBIYUCIICHUN;

. HCMOJIb30BaTh TpU3HAKKW jJeauMoctd Ha 2, 5, 3, 9, 10 mpum
BBITIOJTHEHUU BBIYMCIICHUM W PEIICHUH HECIOKHBIX 3a]1a4;

. BBITIOJIHATh OKPYIJICHUE pPaIllMOHAJIBHBIX YHMCEI B COOTBETCTBHM C
MpaBUJIaMH;

1 3nech u nanee — pacro3HaBaTh KOHKPETHBIC MPUMEPHI OOIIUX MOHATHH M0 XapaKTePHBIM IIPU3HAKAM,
BBITIOJTHATH ACHCTBUS B COOTBETCTBHH C OIMPEACIICHUEM U MPOCTEHIITUMU CBOMCTBAMH MOHSTHH,
KOHKPETU3UPOBATH MIPUMEPAMU OOIIHE MOHSATHUS.



. OIICHWBATh 3HAYEHWE KBAJAPATHOTO KOPHSI W3 TOJIOKHUTEIHHOTO
LIEJIOTO
YHCIIa;

. pacrio3HaBaTh palMOHAJIbHBIE U HppalMOHalIbHbIE 4yucia; [
CpaBHUBATh YUCJIA.
B noBceHeBHOM KM3HU M NIPU U3yYeHUHU APYTHUX NMPeEIMETOB:

. OIICHUBATh PE3YJIbTAThl BEIUUCICHUMN MPU PEIISHUH MPAKTUYECKUX
3a1a4;

. BBITIOJTHSTH CPABHEHHUE YUCEN B PEaTbHBIX CUTYaIIHUIX;

. COCTaBIISAITh YHCJIOBBIC BBIPAKEHUS MPHU PEIICHUU MPAKTUYECKUX

3a]a4 U 3a]a4 U3 Ipyrux y4yeOHbIX IPEIMETOB.
TosxknecTBeHHBbIE TPeodpa3oBaHus

. BBITTONHATE HECHOKHBIE TPeoOpa30BaHus IJis BBIYMCICHUS 3HAUCHH
YUCJIOBBIX BBIPAKEHUN, COAEPKALIUX CTENEHU C HATyPAJIBHBIM II0KA3aTEJEM,
CTEIEHU C LIEJIBIM OTPULATEIbHBIM ITOKA3aTENEM;

. BBINIOJIHATh HECJIOKHBIE MPEOoOpa30BaHUs  LEJBIX

BBIPAKCHUN:

pacKpbIBaTh CKOOKHU, IPUBOJIUTH MOJOOHBIE CIIaracMbI€;

. UCIIOJIB30BaTh  (POPMYJIBI  COKPAILEHHOTO YMHOXEHUs (KBaJpaT
CYMMBI, KBaJpaT pa3HOCTH, Pa3HOCTb KBAAPATOB) JUIsl YNPOLICHUS BBIYMCIICHUN
3HAYEHUM BBIPAKEHUN;

. BBITNIOJIHATh HECJIOKHBIE MPeoOpa3oBaHus JIPOOHO-IMHEWHBIX
BBIPKEHHUI U BHIPAXKEHUM C KBAJPATHBIMUA KOPHSIMHU.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NMPEAMETOB:

° IOHHUMATb CMBICJI 3aITMCH YHCJIa B CTAHJAAPTHOM BU/JIC,
° OIICPHUPOBATL Ha 0a3oBOM YPOBHC IIOHATHCM «CTaHIapTHas 3aIlliChb
qucjaar».

YpaBHeHMs U HEPABEHCTBA
. OnepupoBath Ha 0a30BOM YPOBHE MOHSTHIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPABHEHUE, KOPEHb YPABHEHUS, PEIICHUE YPABHEHUS, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABECHCTBA,
. MPOBEPSITH CIPABEIJIUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
. peliarh JIMHEWHBbIE HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA,
CBOJISIIIIMECS K JUHECHHBIM;
. pelIaTh CUCTEMbI HECIIOKHBIX JJUHEUHBIX YPABHEHN M, HEPABEHCTB;
. MIPOBEPSITh, ABJISETCS JIM JAHHOE YHUCJIO PEIICHUEM YPAaBHEHHUS
(HEpaBeHCTBA);



. pemiath KBaJpaTHbIE YpaBHEHHS MO (Popmysie KOpPHEW KBaJpaTHOTO
YPaBHEHUS;
. M300paxkaTh PEIICHUsI HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSMOIA.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTrUX NPEAMETOB:
COCTaBIAITb M peEllaTh JIMHEWHBIE YPAaBHEHUS MPHU pPEIICHUM 3a7]ad,
BO3ZHHKAIOIIUX B IPYTUX y4E€OHBIX MPEAMETAX.

DOyHKIUA
. HaxoauTe 3HaueHHE GYHKIIUHU 10 3aJaHHOMY 3HAYCHHUIO apIryMEHTa;
. HaxOJUTh 3HAUYCHHUE apryMeHTa M0 3aJlaHHOMY 3HAYEHUIO (PYHKIIMH B

HECJIOKHBIX CUTYaIUsX;

. ONPENENATh IOJO0KEHNE TOYKHM II0 €€ KOOpAWHATaM, KOOPIAUHATHI
TOYKH II0 €€ MOJIOKEHUIO Ha KOOPAUHATHOM IUIOCKOCTH;

. 1o rpaduKy HaXoAUTb 00JACTh ONPEEIICHUS, MHOKECTBO 3HAYEHU,
HYJIW (PYHKIMU, TPOMEKYTKHA 3HAKOIOCTOSIHCTBA, MPOMEXKYTKM BO3pAaCTaHUA H
yObIBaHMs1, HAMOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHUS (PYHKITUY;

. CTpOUTH TpapuK TUHEHHON DYHKIINH;

. NPOBEPATh, ABISETCS JM JaHHBIA Tpaduk TrpadukoM 3aqaHHOU
byHKIMU (TMHEHHOMN, KBaAPpAaTUUHOU, 0OpATHOU MPOMOPIIMOHATHLHOCTH);

. ONpEeNeNsITh  NPUONMKEHHbIE  3HAYEHUs  KOOPJAMHAT  TOYKH
nepecevyeHus rpaukoB PyHKIUI;

. OlepupoBaTh Ha 0A30BOM YpOBHE MOHATHUAMM: MOCIEI0BATEIBHOCTb,
apumeTnyecKas mporpeccus, reoMeTpruiecKasi Iporpeccus;

. pemaTth 3aJadyd Ha MPOTPECCHUU, B KOTOPBIX OTBET MOMKET OBITh
NOJlyYE€H HEMOCPEACTBEHHBIM TMoJcYeTOM 0e3 mnpumeHeHus ¢opmyia. B
MOBCEAHEBHOM "KU3HM U NMPHU U3YYEHUM APYTUX NPEeAMETOB:

. UCIIOJIb30BaTh IPaUKHU peabHbIX MPOLECCOB M 3aBUCUMOCTEH IS
OTIpEe/IEeNICHUs] UX CBOMCTB (HaMOOJbIINE M HAaUMEHBIIME 3HAYCHHS, TPOMEKYTKU
BO3pAacTaHus M yOBbIBaHUS, 00JIACTU TIOJIOKUTEIBHBIX U OTPHUIATEIBHBIX 3HAUCHHM
U T.11.);

. UCIIOJIb30BaTh CBOMCTBA JMHEHHOW (QYyHKIMHM U ee Tpadux mnpu
pelieHnu 3aJad U3 Jpyrux y4yeOHbIx mnpeameToB. CTaTHCTHKAa W Teopus
BEPOSITHOCTEM

. NMeTp npencraBlieHHE O CTAaTUCTUYECKUX  XapAKTEPHCTHKAX,
BEPOATHOCTH CIy4ailHOro cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

pemarh npocTeiire KOMOMHATOPHBIE 3a/ladyd METOJIOM MPSIMOTO U
OpraHU30BaHHOIO Mepedopa;

® NpeACTaBJIATb JaHHBIC B BU/IC Ta6J'II/III, auarpamm, Fpa(I)I/IKOB;



. 9uTaTh HMHOOPMAIMIO, TMPEACTABICHHYIO B BHIE  TaOJUIBL,
IMarpamMMebl, rpaduka; ONpeaeNisiTh OCHOBHBIC CTATUCTUYCCKUE XaPAKTEPHCTHKH
YHICIIOBBIX HAOOPOB;

° OIICHHUBATb BECPOATHOCTD coOBITHS B HpOCT@ﬁLHHX Cly4dasx,
® HMCTh IIPCACTABJIICHHUC O POJIM 3dKOHA OOJIBIIINX YHCEJI B MAaCCOBBIX
SBJICHHAX.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HUH APYTUX NMPeIMETOB:

® OIOCHUBATDH KOJMYCCTBO BO3MOKHBIX BApHUAHTOB MCTOAOM Hepe60pa;

° HUMCTb npcaACTaBJICHUC (0) poOJIn IIPAKTHUYCCKH
AOCTOBCPHBIX H MaJIOBCPOATHBIX CO6BITPII>1;

® CpaBHUBATb OCHOBHBIC CTaTUCTHUYCCKHUC XapaKTCPUCTHUKU,

MOJIyYCHHBIE B TPOLIECCE PEIICHUs TMPUKIATHON 3a/layu, U3YYEHHUS PeabHOro
SIBJICHUS,

. OIICHWBATh BEPOSTHOCTh PCATBHBIX COOBITHH W  SIBICHHA B
HECJIOKHBIX cuTyarusax. TekcToBble 3a1aun

. PemaTe HECIOKHBIC CIOKETHBIC 3a/1a4l PA3HBIX THUIIOB Ha BCE

apupMeTUIECKUE ICUCTBUS,

. CTPOUTH MOJICITb YCIIOBHUS 3a/1a4uul (B BUJIE TAOJHIIBI, CXEMBI, pUCYHKA
WU ypaBHEHHUS), B KOTOPOW JaHbl 3HAYCHHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C [IETBI0 TIOMCKA PEIICHUS 3a1a9H;

. OCYIICCTBJIATh CIHOCOO TOWCKa pelieHus 3agadd, B KOTOPOM
paccykJeHHUE CTPOUTCA OT YCIOBUA K TPEOOBAHUIO WU OT TPeOOBaHUSA K
YCIIOBHIO;

. COCTABJISATH IUIAH PEUICHUS 3a1a4H;

. BBIJICIIATD JTallbl PEIICHUS 3a1a4H;

. WHTEPIIPETUPOBATH BBIYMCIIMTEIIBHBIE PE3YyJIbTATHI B
3amaue,

UCCJIEI0BATh MOJTYYEHHOE pEelICHUE 3a/1auH;

. 3HATh Pa3lInure CKOPOCTEH 00BbEKTa B CTOSIYCH BOJIE, TPOTUB TEUCHUS
U TI0 TEUCHUIO PEKH;

. pelaTth 3a7a4i Ha HaXO0KJICHUE YaCTH YMCIIa U YKCIia TI0 €r0 YacTH;

. pemarh 3a7ayd  pa3HbIX TUNOB (Ha paboTy, HA TOKYIKH, Ha
JIBI)KCHUE), CBA3BIBAIOIINX TPH BEJIMUUHBI, BBIJEISATH 3TH BEJIMUUHBI U OTHOIICHUS
MEKy HUMU;

. HaXOJUTh MPOUEHT OT YUCJa, YUCIIO IO MPOUEHTY OT HEro, HaXOIUTh
MPOIIEHTHOE CHUYKEHUE WJIU MPOLEHTHOE MOBBIIICHUE BEJIUYHUHBI,

. pelaTh HECIOKHBIE JIOTUYECKHUE 33]]a4l METOJ0OM PACCYKICHUM.

B nmoBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NMPEAMETOB:



. BBIJIBUTAaTh THUIIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYCHUAX
MCKOMBIX B 33j7]a4€ BEJIUYUH (AeIaTh IPUKUJIKY ).

I'eomerpuueckue purypsl

. OnepupoBath Ha 0a30BOM YPOBHE TOHATHSIMH TE€OMETPHUYCCKUX
buryp;
. U3BJICKATh uH()OpMAITHIO 0 FEOMETPUYECKUX dburypax,

MPE/ICTABIICHHYIO HA YEPTEKax B IBHOM BUJIE;

. OPUMEHSTh IS pEIIeHWs 3ajad TreoMeTpuyeckue (axkThl, eciu
YCIJIOBUSI X IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme;

. pemaTh 3ajlayd Ha HAXOXKJEHHE TEeOMETPUYECKHX BEJIMYMH I10
oOpaslaM Ui aIrOpUTMaM.

B moBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

. UCIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTyp IS pElICHHUS
TUTOBBIX 3aJlay, BO3HUKAIOIIMX B CHUTyallMsX IOBCEIHEBHOM >KMU3HU, 3a]a4y
MPAKTUYECKOTO COAEPKaHUSI.

OTHoLICHHS

. OnepupoBath Ha 0a30BOM YpOBHE IOHATHUSAMH: PABEHCTBO (Uryp,
paBHbIE (Gurypel,  paBEHCTBO TPEYrOJbHUKOB, MapaJLIEIbHOCTb

IPSIMBIX, TEPIEHIUKYJISIPHOCTb OpSAMBIX,  YIJIbI MEXIY

OpSIMBIMH, ~ TIEPIICHIUKYJIAP, HAKIOHHAS, TIPOCKITHSL.

B noBceiHeBHOM KU3HM M IPH U3YUYEHHH JAPYTUX NMPeIMETOB:

. UCIIOJIb30BaTh OTHOILEHUS JJI1 pEHIeHUs  MPOCTEUIIUX

3a]1a4, BOZHUKAIOIINX B pealbHOMN KU3HHU.

N3mepenns u BbIYMCIEHUS

. BbINONHAT W3MepeHue MJIMH, pPAacCTOSHUM, BEJIMYUH YIJIOB, C
OMOIIbIO HUHCTPYMEHTOB JJIs1 U3MEPEHUM JUIUH U YTJIOB;

. OPUMEHATH (OPMYJIBI MEpUMETpa, IIIOMAIM U o0beMa, IJIOLAaAN
MOBEPXHOCTU OTAEIBHBIX MHOTOI'PAHHUKOB IPH BBIYUCICHUIX, KOTJa BCE TaHHBIC
UMEIOTCS B YCIIOBHH;

. npuMeHsATh Teopemy  Iludaropa, 6GazoBbie

TPUTOHOMETPUUYECKHAE COOTHOIICHHUS ISl BBIUMCICHUS JJIUH, PAaCcCTOSHUM,
IJIOIIAIEN B IPOCTEUIINX CITydasiX.

B noBceiHeBHOM KU3HM M NMPH U3YYEHUHU APYTUX MPEIMETOB:

. BBIUUCIISATh PACCTOSHUS HAa MECTHOCTH B CTAHJAPTHBIX CHUTYaLUsX,
WIOMIAd B TPOCTEHIINX CIy4yasX, MPUMEHITh (HOpMyIBl B TPOCTEHIINX
CUTYaIUsX B MOBCEAHEBHOMN JKU3HH.

I'eomeTpuyecKkne NOCTPOEHUsI



. N300paxaTh TUNOBBIE IIOCKUE (PUTYpPHI U (PUTYpPHI B MPOCTPAHCTBE
OT PYKHU U C TIOMOIIIbIO HHCTPYMEHTOB.

B noBceqHeBHOM KNU3HH M NIPH U3YYECHUH APYTHX NMPeAMeETOB:
. BBITIOJIHATH IPOCTEHIIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B
pEAbHOM KU3HMU.
I'eomeTpuueckue npeodpa3oBaHus
. Ctpouts Gurypy, CAMMETPUUHYIO JaHHON (PUTYpEe OTHOCUTEIBHO OCH
Y TOYKH.
B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeAMeTOB:
. pacno3HaBaTh JBUKEHHUE OOBEKTOB B OKPYXKAIOIIEM MHUPE;
pacno3HaBaTh CHMMETPUYHBIE PUTYPBI B OKPY’KAIOIIEM MHpE.
BeKTOpbI M KOOPAMHATHI HA IJIOCKOCTH
. OnepupoBatb Ha 0a30BOM YpOBHE TMOHATHSIMU BEKTOp, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO, KOOPJIMHATHI Ha MIIOCKOCTH;

. ONPEAENATh MPUOINKEHHO KOOPJIUHATHI TOUYKHU IO €€ M300paKEHUIO
Ha KOOPAUHATHOM IIJIOCKOCTH.

B noBceHeBHOM KU3HU M NPU U3YYEHUM JPYTUX NPeIMETOB:
. WCMOJIb30BaTh BEKTOPHI [JII PENICHHUS MPOCTEHIIMX 3aJad Ha
ONPEAEIEHUE CKOPOCTA OTHOCUTEIBLHOTO ABUKCHUS.
HUcTropust MaTeMaTUKHU
. OnuceiBaTh OTHEJIBHBIE BBIAAIOIIMECS PE3YJIbTAThI, MOJYYCHHBIE B
XOJ€ Pa3BUTHS MATEMATUKN KaK HAYKH;
. 3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBS3U C
OTEUYECTBEHHOW U BCEMUPHON UCTOPHEN;
. MMOHUMATh POJIb MATEMATUKU B pa3Butuu Poccum.
MeToabl MaTEMATHKH
. BriOupath moaxoasiiui U3ydeHHBIM METO JUIS PEIICHUS U3YUSHHBIX
TUIIOB MATEMATUYECKUX 33]1a4;
. [IpuBoAMTE THpUMEPHI MATEMATUYECKUX  3aKOHOMEPHOCTEM B
OKPYKaIOUIEH IEUCTBUTEILHOCTH U TPOU3BECHUSIX UCKYCCTBA.

BpInyCKHMK NOJYYMT BO3MOKHOCTHL HAy4YuThCs B 7-9 Kiaccax s
o0ecreyeHUs] BO3MOKHOCTH YCHEIIHOr0 NPOAOJLKeHUsI 00pa3oBaHMs Ha
0a30BOM YpOBHe

DJIeMeHTbI TEOPUH MHOKECTB M MATEeMATH4YeCKOMH JIOTHKHU



° Onepupaeamt;z NOHAMUAMU. onpedeﬂenue, meopema, dakcuoma,
MHOIHCeCmeo, Xxapakmepucmuku MHoscecmed, I9JaeMeHn MHodcecmed, nycnoe,
KOHeuHoe U 0OecKoHeuHoe MHOIHCECMEBO, I’ZOOMHO.WCGCWIGO, I’lpuHClaJZeﬂiCHOCWZb,
BKJIIDYEHUE, pABEHCMB0 MHOJHCecne,

. U300padicams MHOMCECMBA U OMHOULEHUE MHONCECTNE C NOMOWbIO
Kpyeoe Junepa;
. onpeodensimo NPUHAOTIEIHCHOCTD nemMenma MHOJCECm8Y,
00bEOUHEHUIO U NePeceyeHiio MHONCECE,
. 3a0a8amsv  MHOMCECMBO c NOMOWbBIO  NEePeyUCieHUs
91eMeHmo8,

Cl108ECHO20 ONUCAHUSL,
. onepuposams  NOHAMUAMU.  BbICKA3bIBAHUE,  UCMUHHOCMb U
JIOJCHOCMb  BbICKA3bIBAHUS,  OMPUYAHUE  BbICKA3bIGAHUL,  onepayuu  Hao
BbICKA3LIBAHUAMU. U, UTU, He, YCIOBHbLE BbICKA3LIBAHUS (UMNAUKAYUL),
. CMPOUmMsb 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHU.
B noBceHeBHO KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

* CcmMpoums YyenouKu yMo3aKaoyeHul Ha OCHOBE UCNOIb308AHUS NPABUTL
JOCUKU;

. UCNONIL308AMb  MHOMNCECBA, Onepayuu ¢ MHONCeCmeamu, Uux
epaghuueckoe npedocmasienue OJisi ONUCAHUSL PealbHbIX HPOYECCO8 U A8eHUL.
Yucaa

. Onepuposamsv  NOHAMUAMU: MHOHNCECBO HAMYPATbHLIX — YUCE],
MHOHCECMBO YENbIX YUCEN, MHOHNCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHATbHOE
YUCN0,  KBAOPAMHBIL — KOPEHb,  MHOJCECMBO  OelCMBUMENbHbIX — YUCel,
2eomempuyecKas — UHmepnpemayusi  HAMypaibHblX, YeavlX, PAYUOHATbHBIX,
0elcmeumenbHblX Yucej,

. HOHUMAMb U 00BACHAMb CMBICI NOSUYUOHHOU 3aNUCU HAMYPATLHO2O0
yucna;

. BbINOIHAMb BLIYUCAEHUS, 8 MOM YUCAE C UCNOTb308AHUEM NPUEMOB
PAYUOHATLHBIX BbIYUCTEHULL

. BLINONIHAMb ~ OKpY2lleHUe  PAYUOHANbHbIX — Yucel ¢  3A0aHHOU
MOYHOCMbIO,;

. CPABHUBAMDb PAYUOHATIbHBLE U UPPAYUOHAIbHBLE YUCTA,

. npeocmasisims PAyuUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opoou

. YHOPAOOUUBAMb  YUCAA, 3ANUCAHHbIE 6 GUude OObIKHOGEHHOU U

oecsmuyHol opoou,

2 311ech | Jjajee — 3HATH ONPEIEIeHHe OHATHS, yMETh IIOSCHATh €r0 CMBICI, YMETh HCIIOIb30BATh ITOHATHE 1
€ro CBOMCTBa IPHU MMPOBEACHUN PACCYXKICHHH, JOKA3aTSIBCTB, PEIICHNN 3a/1a4.



. Haxooums HOJ/ u HOK uucen u ucnonvzosams ux npu peuieHuu
3ao0au.

B noBce1HeBHOM KMU3HU M NIPH U3yYE€HUH APYTrUX MPeAMETOB:

. NPUMEHAMb NPAsUIa NPUOIUICEHHBIX GbIYUCICHUL NPU  peuleHuu
NPAKMUYECKUX 3a0ad U peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

. 8LINONIHAMb CPABHEHUE Dpe3VIbMamos GblUUCIeHUll NpU peuleHuu
APAKMUYECKUX 3a0a4, 8 MOM YUcie NPUOTIUNCEHHBIX BbIUUCTICHUN,

. COCMasIsims U OYEeHUBAMb YUCT0BbLE BbIPAINCEHUS NPU PeUleHUU
NPAKMUYECKUX 3a0aq u 3a0ay u3 opy2ux y4eoHulx npeomemos;

. 3anUCLIBAMb U OKPY2TISIMb YUCT0BbLE 3HAYEHUSl PEANlbHbIX BeTUUUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUsL.

TosxknecTBeHHBIE TPeodpa3oBaHuA

. Onepuposams NOHAMUAMU CMENeHU C HAMYPAlbHbIM HOKa3amesem,
cmenetu ¢ YyeavlmM OmpuyameibHblM NoKa3amenem,

. BLINONIHAMb  NPeoOPA306AHUS  YENbIX  BbIPANCEHUL: OeUCmBUs ¢
0O0HOUIeHaAMU (CllodcenUe, 8bIYUmMaHue, YMHOJMCEHUeE), 0elCmeus ¢ MHO20UIeHaMU
(cnooicenue, sblyumanue, YMHONCEHUE),

. BLINOIHAMb PA3NIONCEHUE MHO20YNEHO8 HA MHONCUMENU OOHUM U3
Ccnoco6o8: @vlHeceHue 3a CKOOKY, 2pYNNUpOBKd, UCNOIb308aAHUE DOPMYIL
COKDAUWEHHO20 YMHONCEHUS,

. 8bLOCTISIMb KBAOPAM CYMMbL U PAZHOCMU OOHOUIEHO8,
. PACKIA0bI8AMb HA MHONCUMENU KBAOPAMHbIL  MPEXHeH,
. BbINOIHAMb NPEO0OPA30BAHUSL BLIPANCEHUU, COOEPHCAUWUX CIMENEHU C

YenviMu OMmpuyameibHbiMu NOKA3AMeENAMU, Nepexooums Om 3anuci 6 6uoe
cmenenu ¢ yYeabiM OMpUyamenbHulM nokazameiem K 3anucu 6 eude opoou,
BbINONHAMb NPeodPA308anusi OPOOHO-PAYUOHATLHBIX — BLIPAINCEHULL:
coKkpawenue Opobell, npugedeHue areebpaudeckux oOpodel K  obwemy
3HaAMeHameno, CJLOJCeHue, YMHOJICeHuUe, OelleHue aneebpauyeckux opobel,
6036e0eHUe aneebpauyeckol 0pobu 6 HAMYpPaIbHYIO U YELYI0 OMPUYamenbHyro
cmenenbn,

. 8bINOIHAMb npeoopazoeans BbIPAdNCEHUI, codeparcauyux
K8aopammbvie KOpHU,

. 8bl0eIsIMb K8AOPAM CYMMbL UTU PASHOCMU O8YYIEHA 8 BbIPANCEHUIX,
cooeparcaujux Keaopamuvie KOpHU,

. 8bINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUT, COOEPHCAUUX MOOYTb.
B noBce1HeBHOM JKM3HH M TIPH U3yYE€HUH APYTHX MPeAMETOB:

. 8bLINOIHAMb NPE0OPA306AHUSA U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOApMHOM 8UOe;



. 8LINOIHAMb  NPEoObpPaA308aHUs  AN2eOPAUYECKUX —BbIPANCEHUU NpU
peuienuu 3a0ad Opy2ux y4eOHblX npeomemos.
YpaBHeHHs 4 HEPABEHCTBA

. Onepuposams ~ NOHAMUAMU.  YPAGHEHUe, HEPABEHCMBO, KOPEHb
VPasHeHus, peuleHue HepaseHCmed, PABHOCUNbHbIE — VYPABHEHUs,  001acmb
onpeoeneHus ypasHenus (Hepagencmea, Cucmemsl ypagHeHull Uil HepageHcmas);

. peuwamo TuHelinble YPAGHEHUS U YPAGHEHUS, CE00UMbLE K JIUHEUHBIM C
NOMOUBIO MONCOECMBEHHBIX NPEOOPAZOEAHUIL,

. pewams  KeaOpamuvie YPAaeHeHus U YPAGHEHUs, CE00UMble K
K8AOPAMHBIM C NOMOUBIO MONCOCCMECHHBIX NPe0OPAZ08AHUIL

. peuams OpOOHO-TUHELHbLE YPAGHEHUSL,

. pewams  npocmeluiue  UPPAYUOHANbHLIE — YPAGHEHUS — 6U0d

NGERNADE
. pewams ypasHeHus uod X' =a,
. pewams  YpAGHEHUs. CROCOOOM PA3NONCEHUS HA  MHONCUMENU U

3aAMeEHbl I’lepeﬂ/leHHOZZ,'

. UCNONB308AMb  MEMOO UHMEPBANo8 Ol  peuleHuss Yeuvix U
OPOOHOPAYUOHATILHBIX HEPABEHCME,

. peuiams TUHelHble YPAGHEHUs U HEPABEHCMEA C NapamMempamu;

. peuiams HeCl04CHbLe K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

. pewiams  HeCl0JCHble — CUCmEeMbl  JUHEUHbIX — YPAGHEeHUl  C
napamempamu,

. peuams HeCa04CHbIe YPABHEHUS 8 YeblX YUCTAX.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHH APYTUX NMPeIMETOB:

. cocmasnams U pewamsv JUHElHvle U Keaopammuvle VPAGHEHUs,
VPasHeHUsl, K HUM C800SUUECs], CUCEMbl TUHEIHbIX YPAGHEHUl, HePA8eHCME npu
peuieHuu 3a0ad Opy2ux y4eOHblX npeomemos,

. 8bINOJIHAMb OYEHKY NPABOONn0000Us pe3yibmamos, noyydaemvix npu
peuieHul TUHEUHbIX U K8AOPAMHbIX YPAGHEHUU U CUCTNEM JIUHEUHbIX YPAGHEHUU U
HepaseHCcme npu peueHuu 3a0ay Opy2ux yueOHvlx npeomemos;

8b1OUPAMb COOMBEMCMBYIOUIUE YPABHEHUS, HEPABEHCNEA UTIU UX
cucmemvl 0151 COCMABACHUS MAMEMAMUYECKOU MOOeU 3A0AHHO PeanbHOlL
cumyayuu uiu nPuKIaoHou 3a0avu,

. yMems UHMEPNPemupo8ams HOJVUEHHbI NPU peueHUU YPaHeHUs,
HEpABeHCmea Ul CUCMEMbL pe3yibmam 6 KOHMmeKcme 3A0aHHOU peabHOLl
cumyayuu uiu NPUKIAOHOU 3a0ayu.

DOyHKIMHA



. Onepuposamv ~ noHamuaMu.  QYHKYUOHANbHAS — 3ABUCUMOCTID,
dyukyus, epagux yukyuu, cnocodovl 3a0anus GYHKYUU, apeymeHm u 3HaueHue
@dyukyuu, obaacmev onpeoeyeHus U MHONCECMB0 3HAYEHUl QYHKYuU, Hyau
QYHKYUU,  NPOMENCYMKU  3HAKONOCMOAHCMBA,  MOHOMOHHOCMb  (YHKYUU,
YemHoCmb/HeuemHoCms QYHKYUU,

. cmpoums 2paghuKkuy TUHEHOU, K8AOpaAMUYHOU QYHKYUL, 00pamHou
NPONOPYUOHATLHOCMU, (DYHKYUU 8UOA:

k .
y=a+ ’ y=-f;s)’=i:";: _\-‘=|J‘|!
x+b
° HA npumepe Keadpamutmod gbyHKuuu, ucnoJibzoeaniov

npeobpazosanus epapuxa gynuxyuu Y=f(X) o nocmpoenus epaguxos gynxyuii
v=af (kx+b)+c,

. cocmaenams — YPAaGHeHUs  NPAMOU N0 3A0AHHbIM  YCIAO0GUSM.:
npoxoosuell uepe3 08e MouKu C 3A0AHHbIMU KOOPOUHAMAMU, NPOX0Osauell yepes
OAHHYI0 MOYKY U NAPAIENIbHOU OAHHOU NPAMOLL,

. ucciedosams QyHKYUo no ee epapuxy;

. HAxXo0ums  MHONCECMBO 3HAUeHUll, HYaU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

. onepuposams NOHAMUAMU. NOCIe008AMENbHOCHb, ApUPMemuyecKas
npozpeccusi, 2e0MempuUyecKas npoepeccusl,

. pewiams  3a0a4u  HA  apupmemuueckylo U - 2eoMempuieckyio
npozpeccuro.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

. UTLTTIOCIMPUPOBAMb C NOMOWbIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb UTU
npoyecc no ux Xapakxmepucmurkam,

. UCNOIb308aMb CBOUCMBA U 2PAPUK KEAOpAMUUHOU YHKYUU npu
peuienuu 3a0ay U3z opy2ux y4eOHulx npeomemos.

TekcTOBBIE 321aYH

. Pewams npocmvie u cnoodichvlie 3a0auu pasHvlX Munos, a makdice
3a0a4u NOBLILUEHHOU MPYOHOCU,

. UCNONB308AMb  pPA3HLIE KpaAmKue 3anucu Kak Mooeau MmeKCmos
CILOJICHBIX 3A0ay OJis1 NOCMPOEHUsI NOUCKOBOU CXeMbl U pelleHUs. 3a0ay;

. pazmu4ams  Mooelb  meKkcma U - MOoOelb  peuleHus — 3a0ayi,
KOHCMPYUPO8ams K 0OHOU MOOeNU PeuleHusi HeCI0HCHOU 3a0adu pasHvlie Mooeiu
mekcma 3a0ayu;

. 3HaAMb U NPUMEHAMb 00a Ccnocoba noucka peuieHus 3a0ay (om
mpebosanusl K yCi08Uio 1 0m ycioeust K mpebo6anuio),



. MOOenUposams  paccyxcoenHus npu HOucke peuwleHus 3a0ay ¢
HOMOWBIO 2pagh-cxembi;

. 8bLOEJISIMb dMANbL peulenus: 3a0au U COOePHCAHUE KAHCO020 IMand,
yMmems  8blOUpamb  ONMUMATIbHBILL Memoo peuenus

3a0auu U 0CO3HABAMb 8bLOOP MeMOoOd, PACCMAMPUBATNL PA3TUYHbIE MEeNOOb,
HAX00UMb pasHvle peuenusi 3a0a4u, eciid 803MONCHO,

. AHATU3UPOBAMb 3aMPYOHEHUS NPU PeleHUulU 3a0a4;

. BLINOJIHAMb PA3IUYHbIE NPeodpa3068aHUsT  NPEOSIONCEHHOU

3a0a4u, KOHCMPYUposamsy HO8ble 3a0a4u U3 OAHHOU, 6 MOM Hucie
obpamubie;
. UHMepPnpemuposams BbIYUCIUMETIbHBLE PEe3VbIMaANbl 8

3a0aue, UCC1e0068ams NOJIYYeHHOe peuleHue 3a0adu;

. AHATU3UPOBATND 6CEB03MOINCHBLE cumyayuu 63AUMHO20
pacnonodxcenuss  08yX 00beKmMoO8 U UBMEHEHUe UX XaApakmepucmuk npu
COBMECMHOM O8UMNCEHUU (CKOPOCMb, 8peMs, PACCMOsIHUE) NPU peulenuu 3a0a4 Ha
osudicenue 08YxX 00bEeKmMo8 KAK 6 O0OHOM, MAK U 6 NPOMUBONONONCHBIX

HANpaeIeHusx,
. UCCe008amb  BCEBO3MOJICHbIE CUMYAYUU NpuU peueHuu 3a0ad Ha
ogudIcenUe no pexe, paccmampusams pazHsle CUCeEMbl OMCYema,
. peuiams pasHooOpasHvle 3a0ayu «Ha Yacmuy,
. pewams U 000CHOBbLIBAMb CBOE peuleHue 3a0aq  (8vloensimb

mamemamuieckKyro OCHOGy) HA HaxoxcoeHue yacmu 4ucid u 4ucia no e2o0 4acmu
HA OCHOBE KOHKPENIHO20 CMblCila ()p06u;

. 0co3Haeamb U O0BACHAMb UOCHMUYHOCMb 3a0a4 PA3HLIX MUNOE,
CBA3BIBAIOWUX MPU BEIUHUHBL (HA pabOMY, HA NOKYNKU, HA OBUdICEHUE), BblOENNb
MU BEIUUUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ad,
KOHCMPYUpo8ams cobCmeenHvle 3a0ay YKA3aHHbIX MUNos;

° 61a0emb OCHOBHbIMU Memooamu peuterus 3a0ay Ha cmecu, Cnjiaenl,
KOHYermpayuu,
° peutanio 3a0ayu Ha npoyermsl, 6 mom ducie, CJl04CHble NPOUEHMbL C

0600H06(1Hl/l€./l/l, UCNOJIb3)Al pa3Hble CI’lOCO6bl,'

. peuwiams jo2udecKkue 3a0aiu pazHbiMu CRocoOamu, 8 mom yucie, ¢
08yMsL O10KaMu U ¢ mpemsi OA0KAMU OAHHBIX C NOMOWbIO MAOIUY,

® peutanio 3a0ayu no KOM6MHClm0puK€ u meopuu 6‘€p0ﬂn’ZHOCm€L7 HA
OCHOB€ UCNOJIb306AHUA USYUECHHbLX Memoooes u 060CHOBbIEAMb peuernue;

° peutantb HeCl0IHCHblE 3a0a4u No MamemMamu4ecKoul cmamucmuke,



. 061ademsv  OCHOBHBLIMU MEMOOAMU PeuleHUs CIOICEMMbIX 300aY:
apugmemuueckull, anrecedopaudeckuil, nepedop BAPUAHMOS, 2eOMempUYecKull,
epaghuyeckull, NPUMeHAMb UX 8 HOBbIX N0 CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.

B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

. 8b10€IAMb NPU peueHUU 3a0a4 XapaKkmepucmuKku paccmampuéaemot
6 3a0aue cumyayuu, OMIUYHbIE OM  PealbHblX (me, Om  KOMOPbIX
abcmpazuposanucy), KOHCMPYUPOBAMb HOBble CUMYAUUU C VHEmOM IMUX
Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0a4y Ha KOHYEeHmpayuu,
VUUMbI8AMb NIOMHOCHb 8eUeCmBd,

. peuams U KOHCMPYUPO8aAms 3a0A4u HA OCHOBE PACCMOMPEHUS
PeanbHbIX CUmyayuil, 8 KOMOPbIX He mpedyemcs MOYHbIL BbIYUCIUMETbHbLU
pe3yrbmam,

. pewiams 3a0ayu HaA OBUJICEHUe N0 peKe, PACCMAmMpusdas paszHvle
cucmemsl omcyema.

CTaTHUCTHKA M TeOPUSI BEPOSATHOCTEM

. Onepuposams noHAMUAMU: CMOOUAMble U KPY2o8ble OUAepaMMbl,
maoauyvl OaHHLIX, CpeOHee apu@memuyeckoe, Meouana, Haubovulee U
HauMeHnbuiee 3HaA4eHusi 6bl00PKU, PASMAX 6blOOPKU, OUCHEPCUsl U CMAHOAPMHOe
OmMKIOHeHUe, CAVHAUHASL USMEHYUBOCTb,

. usenekamo uHpopmayuio, npeoCmaesieHHyo 6 maobauyax,
Ha ouazpammax, pagurax;

. cocmasnams maoauysbl, CMpoums OUacpamMMovl U 2paguKu Ha OCHOGe
OAHHbIX,

. onepuposams HNOHAMUAMU. HAKMOPUAL HUCAA, NePecCMAHOBKU U
couemanus, mpeyoavHuk Ilackans;

. NPUMEeHSAMb NPAsULO NPOU3BEOCHUS NPU PeueHUU KOMOUHAMOPHBIX
3a0au;

. onepuposams NOHAMUAMU. CAVYAUHBIU ONbIM, CAYYAUHBIL 6blOOp,

ucnvimanue, 2JleMeHmapHoe CayyauHoe cobvimue (UCX00), Klaccuyeckoe
onpeoeneHue 8eposMHOCMU CAYYALUHO20 COObIMUS, onepayuu Hao Cry4arHbLMu

coObIMUAMU;
. npeocmasisimos UHGOPMAyUIo ¢ NOMOUbIO Kpy2oe Jiiepa;
. pewams  3a0a4u  HA BLIYUCICHUE BEPOSIMHOCIU ¢ NOOCYEmOM

KOJIUYecmea 6apuanmos ¢ NOMoubio KOMOUHAMOPUKU.
B nmoBceagHeBHOM KU3HU M NPU M3YYEHUH APYTUX MPEAMETOB:

. U3671€Kamo, UHMEPNPemuposams U npeodopas0evléams UHGoOpmayuro,
npeoCcmaesieHHyro 6 madbauyax, Ha ouazpammax, 2epagpukax, ompaxicaroulyro
CBOUCMBA U XAPAKMEPUCTUKU PEaNbHbIX NPOYECCO8 U s8NEeHULL,



. onpedenams  CMaAmMUCMuyecKkue Xapakmepucmuku 6bl00poK no
maobauyam, ouazspammam, epagurkam, 8bINOIHAML CPAGHEHUE 8 3ABUCUMOCTIU OM
yeau peulerus 3a0a4u;

. OYEHUBAMb 8EPOAMHOCINb PEAbHBIX COOLIMUL U ABLEHUU.
I'eomeTpuueckue Gpurypsl

. Onepuposams NOHAMUAMU 2eOMEMPUUECKUX PUuYp;

. U3671eKamo, UHMEPNPemupo8ams u npeoopas06vleams UHGOpMayuio
0 2e0MempuUdecKux Queypax, npeoCcmasieHHyI0 Ha YePmeNcax,

. NpUMEHAMb 2eomMempudeckue Gakmul 01 peuieHus: 3a0ay, 8 mom
yucie, Npeonoazaruux HeCKOJILKO Uae08 peuletus,

. Gopmynupoeams 8 NpOCMEUWUX CAY4aAAX COUCMEA U NPUSHAKU
pueyp;

. 00KA3bl8AMb 2e0MeMPUUECKUE YINBEPIHCOCHUSL,

. en1ademsv  CMAHOAPMHOU Knaccugukayuei NnI0CKUX

uzyp

(Mpey2oIbHUKO8 U Uemblpexy20ibHUKOB).
B noBceHeBHOM KM3HU M NIPU U3yYe€HHHU JPYTHUX NPeIMETOB:

. UCNOIL3068AMb CEOUCBA 2e0MEMPUYECKUX (hucyp 015 peueHus 3a0ay
APAKMUYECKO20 XapaKkmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.
OTHOLIEHUHA

Onepuposams NOHAMUAMU: PABEHCE0 Pu2yp, pasuvie hucypul,

PABEHCMBO MPEY2OTbHUKOS, NAPALIeNbHOCHb NPAMbLX, NEPNEeHOUKYISPHOCHb
APAMBIX, V2Iibl MeNCOY NPAMbIMU, NEPREHOUKYIAD, HAKIOHHAS, NPOeKYuUs, n00odue
Gueyp, nooobHvie hucypol, N0OOOOHBIE MPEY2OIbHUKU,

. npumenams meopemy Paneca u meopemy o nNpoOnOPYUOHANLHBIX
ompe3Kax npu peuleHuuy 3a0auy,

. xapakxmepuzoeamsv — 63AUMHOE  PACNOJOJCEHUe  NpAMOU U
OKDYAHCHOCIU, O8YX OKPYHCHOCMELI.

B nmoBceaHeBHOI KU3HU U NPU U3YYEHUH PYTUX NMPEAMETOB:

. UCNONIL308AMb OMHOUIeHUsT OJisl peuleHus 3a0ad, B03HUKAIOWUX 8
DeanvHOU HCU3HU.

I/I3MepeHI/Iﬂ U BBIYHUCJICHUA

. Onepuposams npedcmasieHusmMu o OauHe, NIOWAOU, 0Obeme Kak
senuuunamu. Ipumenamo meopemy Ilughacopa, oopmyner nnowaou, obvema npu
PpeuleHuy MHO20WA208bIX 3A0ay, 8 KOMOPbIX He 8Ce OaHHble NPeOCMAsIeHbl 6HO, d
mpeoyom Gul4UC/eHUll, ONepuposams 00aee WUPOKUM KOIUUECTBOM DOPMYIL
ONIUHBL, NAOWAOU, 00beMa, BbIUUCAAMb XAPAKMEPUCMUKU KOMOUHayuil gueyp
(OKpysHCHOCMEU U MHO20Y20IbHUKOB) 8bIYUCTAMb PACCIOSHUS MedCOy pueypamu,



NPUMEHSAMb MpU2oOHOMempuieckue opmynvl 01 GblYUCIEHUL 8 DoJlee CIONCHBIX
CY4asnx, npo8ooUmbs 8bIYUCIEHUS] HA OCHOBE PABHOBENUKOCIU U

PABHOCOCMABNIEHHOCU,
. nPOBOOUMb NPOCHbIE BLIYUCTEHUS HA 0OBEMHBIX MeNax,
. Gdopmynuposams 3a0auu Ha 8bINUCTIEHUE ONUH, Naoujadell U 0O6vemos

U peuams ux.
B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

. NPOBOOUMb 8LIYUCTIEHUS HA MECTHOCIU

. NpUMEHAMb  QOPMYTbL NPU  BbIYUCTIEHUAX 6 CMENCHBIX YUeOHbIX
npeomemax, 8 OKpyicaroujeil 0eucmeumenbHoCmu.
I'eomeTpuyeckue mocTpoeHust
. H3o006pasicams eeomempuyieckue ¢uaypol no  MeKCmoBoMy
U CUMBOJIbHOMY ONUCAHUIO,
. CB80000HO ONEpuUPOBaAmMd UEePMENCHLIMU UHCIPYMEHMAMU 8 HeCIOHCHBIX
CYUasx,

. 8bINOJIHAMb NOCMPOEHUS MPEY2ONbHUKO8, NPUMEHAMb OMOelbHble
MemoOobl NOCMPOEHU YUPKYIEM U TUHEUKOU U NPO8oOUMb npocmeliuiue

UCCNIe008AHUSL YUCIA peUeHUl;

. uzobpasxcams munosvle NiOCKUe @ueypvl U 00veMHvle mena ¢
HOMOWBIO NPOCMEUUUX KOMNBIOMEPHBIX UHCIPYMEHMO8.
B noBceqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

. 8LINOJIHAMb NPOCMeEuUe NOCMPOEHUS HA MECMHOCMU, Heo0OXo0uMble
8 PeanbHOU JHCUIHU,

. OYEHUBAMb PA3Mepbl PEATIbHBIX 00BEKMO8 OKPYIHCAIOUWEe20 MUpQ.

IIpeoOpa3zoBanusi
Onepuposams NOHAMUEM OBUNCEHUSL U NPE0OPA308aAHUL NOOOOUS,

enadems npuemMamu NOCMpoenust puayp ¢ UCNOIb308AHUEM OBUNCCHUL U
npeobpazosanuii N0O0OUs, NPUMEHAMb NOJYYeHHblE 3HAHUSL U ONbIM NOCMPOEHULL 8
CMECHBIX NPeOMemax U 8 peanibHblX CUMYAYUAX OKPYICAIOUWE20 MUPQ,

. cmpoums  gueypy, noooOHYIO OAHHOU, NOJBL30BAMbC CEOUCMBAMU
n0006Us 0151 000CHOBAHUSL CBOUCE PUIYD,

. NPUMEHAMb  CEOLICMBA OBUNCEHUUl Ol NPOBEOeHUs NPOCMetuiux
o0bocHoBsanull c8oUCmM8 uyp.
B noBce1HeBHOM KMU3HU M NIPH U3YYE€HHUHU APYTUX NMPEIMETOB:

. NPUMEHAMb  CEOUCMBA  OBUICEHUU U NPUMEHAMb nodobue O/
NOCMPOEHUU U bIYUCTIEHUU.

BeKTOpbI M KOOPAMHATHI HA IIOCKOCTH



. Onepuposams NOHAMUAMU 6EKMOP, CYMMA, PA3ZHOCMb 6EKMOPO8,
npousBeoeHue BeKmopa Ha UYUCIO, V20l MexcOy BeKMOPAMU, CKAAPHOe
npoussedeHue eKmopos, KOOPOUHAMbl Ha NI0CKOCMU, KOOPOUHAMbL 6eKMOpa;

. BLINONIHAMb  O0€UCMEUsl HAO BeKMOpamu (crodcenue, Gbluumanue,
VMHOJICeHUe HA YUCTO), BbIYUCIAMb CKAIAPHOE HNpOU3BeoeHue, Onpeoeisms 8
NPOCMEUUUX CLYYASX Y20l MENCOY BEKMOPAMU, BbINOJIHAMb PA3N0NCEHUE 8EKMOPA
Ha cocmasnawue, NpuUMeHsIms NOJyYeHHble 3HAHUA 6 (u3UKe, NOIb308AMbCS
GdopMmYynolL 8bIYUCTEHUS PACCMOAHUSA MEHCOY MOUKAMU NO U38ECTHBIM
KOOPOUHAMAM, UCHOIb308aMb YPABHeHUsl hucyp 0Nl peuleHus: 3a0ay,

. NPUMEHSMb 8eKMOPbL U KOOPOUHAMDbL OJi PEULeHUsT 2e0MEeMPUYECKUX
3a0a4 Ha 8bIYUCTEHUE ONUH, Vel08.

B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPeAMETOB:

. UCNOIL308AMb NOHAMUSL BeKMOPO8 U KOOPOUHAmM OJisl peuleHus 3a0a4
no u3suke, ceocpaguu u Opy2um y4eOHbIM nPeOMema.
Hcropusi MaTeMaTUKH

. Xapakmepuzoeamsv 6K1A0 8bIOAIOWUXCS MAMEMAMUKOS 8 DA3SUMUe
MamemMamuxy U UHbIX HAYYHBIX 00acmetl;

. NOHUMAMb POJib Mamemamuku 6 pazsumuu Poccuu.

MeToabl MaTEMaTHKH

. Hcnonvsys usyuenmvie Mmemoobvl, NPOBOOUMb OOKA3AMENbCMEBO,
BLINOJIHAMb ONPOBEPIICEHUE,

. 8blOUpaAMb  U3YUEeHHble Memoobl U UX KOMOUuHayuu OJisl peuleHus:
mamemamuyeckux 3a0ay;

. UCNONb3068aMb  Mamemamuyeckue  3HAHUS onst onucanus
3aKoHOMepHOCmeEl 8 OKpydicalowell OelicmeUmelbHOCMU U NPOU3BEOeHUSX
uUcKyccmea,

. npUMeHsMb npocmetiwiue npocpammmbie cpeocmea u
91eKMPOHHOKOMMYHUKAYUOHHbIE ~CUCMEeMbl NPU  peleHuu Mamemamuyeckux
3a0auy.

BbINyCKHMK MOJYYHT BO3MOKHOCTHL HaY4YuThesi B 7-9 KJjaccax s
YCHENTHOT0 MPOA0KeHUsI 00pa30BaHMsl HA yIiIy0JeHHOM YyPOBHe
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

CB00OOIHO onepI/IpOBaTL3 MOHSATHSIMHU: MHOXECTBO, XapaKTEPUCTUKHU
MHOKECTBA, JIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE M OECKOHEUHOE MHOXKECTBO,

® 311ech 1 jasee — 3HATH ONpEIEIeHHe OHATHS, 3HATh H yMETh JOKA3bIBATH CBOHCTBA (IPU3HAKH, €CIIH OHH eCTh)
MOHSITHSI, XapaKTEPU30BaTh CBSI3U C IPYTUMU MOHSATUSIMU, MPEACTABIISS OJHO MOHSITHE KaK 4acTh LEJI0CTHOTO
KOMILJIEKCa, UCTIOIb30BaTh MMOHATHE U €T0 CBOICTBA TP MPOBEICHUN PACCYKICHHNA, T0Ka3aTeIbCTB, PEIICHUN
3azad.



MMOAMHOKCCTBO, HNPUHAICKHOCTb, BKIKOYCHHUC, PABCHCTBO MHOXKCCTB, CITOCOOBI
3aJaHuC MHOXKCCTBA,

. 3aJ1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;
. IPOBEPATH BBINOJIHEHUE XapAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;
. CBOOO/IHO ONEpPUPOBATH MOHATUSIMU: BBICKA3bIBAHWE, UCTUHHOCTh U

JIO’)KHOCTh BBICKA3bIBAHUA, CIIOKHBIC W TIPOCTHIC BBICKA3BIBAHUS, OTPHIIAHHEC
BBICKA3bIBAaHUM; HCTUHHOCTh W JIOKHOCTh YTBEPXKACHUS M €r0 OTPHIIAHMS,
omepalMyd HaJ BBICKA3bIBAHMSIMU: U, WM, HE, YCIOBHbIE BbICKA3bIBAHUS
(MMILTUKAIUN );

. CTPOUTh BBICKA3bIBAaHHUS C WCIIOJIB30BAHUEM 3aKOHOB ajireOphl
BBICKA3bIBAHUM.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

. CTPOUTH PACCYXKICHUS HA OCHOBE HUCITOIH30BAHUS MTPABUJI JIOTHKU;

. UCIIOJIb30BaTh  MHOXKECTBA, OINEpallid € MHOXKECTBAMHU, UX
rpaguIecKoe MpeaCTaBICHUE A ONMCAHUS PEAThbHBIX IIPOIIECCOB U SBICHUMN, TIPH
pelIeHUN 3a1a4 IPYTruX YIYeOHBIX MPEIMETOB.

Yucaa

. CBOOOMHO  OMEpUPOBATh  MOHATHUSAMHU:  HATypaJIbHOE  YHCIIO,
MHOXECTBO HATypaJIbHBIX YHCEN, IIeJI0€ YHCJIO, MHOXKECTBO IIENBIX YHCE,
OOBIKHOBEHHAs JIpoOb, AECATUYHAs APOOb, CMEIIAHHOE YHCIIO, PallMOHAIBHOE
YHCJIO, MHOXECTBO pallMOHAIBHBIX YHWCEJ, HPPAIMOHAIBLHOE 4YHUCIO, KOPEHb
CTENIEHU N, JEHWCTBUTEIBHOE YHCIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCET,
reOMETpUYCeCKass HMHTEPHpeTalus  HaTypaldbHBIX, IICNBIX, PallMOHAIBHBIX,
JIEHCTBUTEILHBIX YUCET,

. MOHUMATh U OOBSCHATH PA3HUIy  MEXIY MTO3UITMOHHOM
Y HETIO3UITMOHHOM CUCTEMaMHU 3alliCH YHUCEIT,

. MEePEBOJIUTh YUCTIA U3 OJHOW CUCTEMBI 3alMUCU (CUCTEMbI CUUCIICHUS)
B IpYTyIo;

. JIOKa3bIBaTh M MCIOJIb30BATh MPU3HAKHU JICIUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11 cyMMbl U NpPOW3BEICHUS] YKHCEN MPHU BBHINOJHEHUU BBIYUCICHUNA H
pelIeHny 3aay;

. BBITOJIHATh OKPYIJIEHUE PAMOHAIBHBIX U UPPALUOHAIBHBIX YUCET C
3aJaHHOM TOYHOCTBIO;

. CpaBHUBATh JEHCTBUTENBHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

. yIOpSAI0YMBATh 4YHWCHIA, 3alMCAHHBIC B BHUJAEC OOBIKHOBCHHOW W

JNEeCATUYHOU JIpoOM, 4YKClia, 3allMCaHHBIE C HMCIOJIb30BaHUEM apu(PMETHYEeCcKOoro
KBaIPATHOTO KOPHS, KOPHEH CTEMEeHU OOJIbITE 2;



. Haxoauth HOJ[ m HOK uwncen pazHbiMu crioco0aMu U MCTIOJB30BATh
VX TIPU PELICHUU 3a/a4;
BBITIOTHATh BBIYUCIIEHUS U NPeoOpa3oBaHUsl BBIPAXKEHUM, COJIEPHKALIUX
JICUCTBUTEILHBIC YMCIIA, B TOM YUCII€ KOPHU HATYpPAJIbHBIX CTEIICHEH.
B noBceaHeBHOM KU3HU M P U3YYEHUM APYTUX NMPeAMETOB:

° BBIIIOJIHATE U OOBICHSATH pe3yiibTaTbl CpaBHCHUA PC3YJIbTATOB
BBIUMCIICHUI IIpHU pCHICHUU IMMPAKTHICCKUX 3d/a4, B TOM YHUCJIC HpI/I6J'II/I)KCHHI)IX

BBIYHCIICHUM, UCTIOJIB3YS Pa3HBIC CITIOCOOBI CPAaBHECHHIA,

. 3alUChIBaTh, CPABHUBATH, OKPYIJSITh UYHUCIIOBBIC JIAHHBIC PEabHBIX
BEJIMYMH C UCTIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

. COCTaBJISATh M OIICHUBATh Pa3HBIMHU CITIOCOOAMU YUCIIOBBIE BHIPAKEHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1ay U 3a/1a4 U3 APYTUX YUYECOHBIX MPEIMETOB.
ToxnecTBeHHbIEe IPe0Opa3oBaHNs

. CB00OOHO OMEpUpPOBaTh MOHATUSIMHU CTEIEHU C IEIbIM U JPOOHBIM
MOKa3aTesieM;

. BBITIOJIHSATD JI0KA3aTEIbCTBO CBOMCTB CTENEHU C LIEJIBIMUA U IPOOHBIMU
MOKa3aTeNsIMU;

. OTEPUPOBATH TOHSATUAMH «OJHOWICH», «MHOTOUJICH», «KMHOTOWIEH C
OIHOW  TEPEMEHHOW», «MHOTOWIEH C  HECKOJIbKHUMH  IEPEMEHHBIMUY,
KOO (PUIIMEHTHI MHOTOWIEHA, «CTaHJapTHAsl 3alkCh MHOTOWICHA», CTETCHb
OJIHOYJIEHA U MHOTOYJIEHA;

. CBOOOJHO  BIAJETh NpUEMaMH MPeoOpa3oBaHUs  IENbIX U
JpOOHOPAIIMOHATIBHBIX BBIPAKCHUMH;

. BBITIOJTHATD PA3JI0KEHUE MHOTOWICHOB Ha MHOXXHUTEIM Pa3HbIMU
criocobamu, ¢ UCIOJIb30BAHUEM KOMOUHAITUHN pa3IuYHbIX IPUEMOB;

. UCII0JIb30BaTh TeopeMy Bueta u teopemy, oOpatHyto Teopeme Buera,
JUISl TIOMCKAa KOPHEN KBaJApPATHOTO TPEXUJIEHA W JUIsl PEIICHUS 3a/1ad, B TOM YHUCJE
3aJlay C mapaMeTpaMu Ha OCHOBE KBaJPaTHOTO TPEXUJICHA;

. BBITIOJTHSATD JISJIEHHE MHOTOWJICHA HA MHOTOYJIEH C OCTaTKOM;

. JIOKa3bIBaTh CBOMCTBA KBaJpaTHBIX KOpHEW M KOopHeW ctemeHu N; [
BBHITIOJIHATh TMPE0Opa3OBaHMs BBIPAKEHUHN, COJEPKAIIUX KBagpaTHbICe KOPHH,
KOPHU CTETEeHHU N;

. CBOOOJHO OIEpPUPOBATh MOHATHUSIMHU «TOXKIECTBO», «TOXIECTBO Ha
MHOKECTBE», «TOKIECTBEHHOE TPeoOpa3oBaHUey;

. BBITIOJIHATD Pa3fIMyHbIE MpeoOpa3oBaHUsl BhIPAXKEHUH, COJEpKAITUX

MO,Z[yJII/I.(JF)‘ =x*

B noBceHeBHOM KN3HU M NIPU U3YyYeHHHU JPYTHX NPeIMETOB:



. BBIMIOJHATH  MpeoOpa3oBaHUsl W JACWCTBUA C  OyKBEHHBIMU
BBIPOKECHUSIMHU, YHUCIOBbIE KOA(POUIIMEHTHl KOTOPHIX 3allUCaHbl B CTAHJIAPTHOM
BUJIE;

. BBIIOJIHATh NPEOOpPA30BaHUsl PAUMOHAIBHBIX BBIPAKEHHU NpH
pelieHny 3a7a4 APYTux y4eOHbIX MPEeIMETOB;

. BBITMIOJHATH MPOBEPKY MPABIOMOAO0US (PU3NYECKUX U XUMHUUYECKUX
dbopMysT Ha OCHOBE CpaBHEHUS PA3MEPHOCTEH W BAJICHTHOCTEH.

YpaBHeHUs U HEPABEHCTBA
CB0oO0OHO ONEPUPOBATH MOHATHSIMU: YpaBHEHHE,

HEPaBEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPABHEHUE,
SBJIAIOLIEECS CIEICTBUEM JIPYTrOTr0 YPAaBHEHMSI, YPABHEHUS, PABHOCWIBHBIC Ha
MHO>KECTBE, PaBHOCUJIbHBIE PE0Opa30BaHUsl YPaBHEHHIA;

. penaTh pa3Hble BUJIbl YPABHEHUI M HEPABEHCTB M MX CHUCTEM, B TOM
YUCIie€ HEKOTOphle ypaBHEeHHMs 3 u 4 cTeneHeil, ApoOHO-palMOHAIbHBIE U
UPPALMOHAJIBHEIE,

. 3HaTh TeOpeMy Buera jiid ypaBHEHUI CTENEHU BBIIIE BTOPO;

. MOHUMATh CMBICII TEOPEM O PABHOCHJIbHBIX U HEPABHOCUIIBHBIX
npeo0pa3oBaHUAX YPABHEHHUN U YMETh UX JI0KA3bIBATh;

. BJIAJETh Pa3HbIMH METOJAMU PEIICHUS YPABHEHUH, HEPABEHCTB U UX
CUCTEM, YMETh BbIOMPATh METO/] PEILICHUS U 0OOCHOBBIBATH CBOM BHIOOD;

. UCIOJIb30BaTh METOJ MHTEPBAJIOB JJI PEIICHUS HEPAaBEHCTB, B TOM
qyucie JpOOHO-pallMOHANbHBIX UM BKJIIOYAIOMIMX B ce0s HppalMOHAIbHbIC
BBIPAKEHHS;

. pemaTh anredpanyeckre ypaBHEHUS U HEPABEHCTBA M MX CHUCTEMBI C
napameTpaMu ajreOpanyeckuM U rpapuuecKuM METOAaMu;

° BJIAJICTh pa3HBIMU MCTOJaMHU NJOKA3aTCIbCTBA HCPABCHCTB,
° peIIaTh YPaBHCHU:A B ICJIbIX YU CIIAX;
® I/I306pa)KaTB MHOKCECTBa Ha INNIOCKOCTH, 3aJaBaC€MbIC YPaBHCHUIMU,

HEPABEHCTBAMM U UX CHCTEMAaMH.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

. COCTaBIISAITb M PEIIaTh YPABHEHHWs, HEPABEHCTBA, UX CHUCTEMBI NpPH
pelIeHUH 3a7a4 IPYruX Y4YeOHbIX MPEIMETOB;

. BBITNIOJIHATH OIIEHKY MPaBI0NO00Ms pe3yabTaTOB, MOIYYaEMbIX MPH
pELIEHNN PA3JIUYHBIX YPAaBHEHUM, HEPABEHCTB M MX CUCTEM IIPU PELICHUU 3a1a4
JIPYTUX Y4eOHBIX MPEIMETOB;

. COCTaBJIAITh M PEIIaTh YPAaBHEHHUs U HEPABEHCTBA C MapameTpaMu MpH
pelIeHnN 3aa4 JPYTUX YYEOHbIX [IPEIMETOB;



. COCTaBJISITb ~ ypPABHEHWE, HEPABEHCTBO WM HUX  CHCTEMY,
ONMCHIBAIOIIINE peanbHyIO CUTYyalHUIO W MIPUKJIIATHYIO 3ajauy,
MHTEPIPETUPOBATH MOTYUYECHHBIE PE3YJIbTATHI.

DOyHKIUU

. CB0OOIHO ONEpUPOBATH MOHITUAMU: 3aBUCUMOCTD, (DYHKIIMOHATIbHAS
3aBUCUMOCTh, 3aBHCHUMas U HE3aBHCUMAas I[EPEMEHHBbIC, (PYHKIIUS, CIOCOOBI
3amaHus (QYyHKIUHA, apTyMEHT W 3Ha4yeHWe (YHKIHMH, OOJacCTh OMpPEHCICHUS H
MHOKECTBO 3Ha4YeHUST (PYHKITMH, HYJTU (PYHKITHH, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA,
MOHOTOHHOCTh ~ (YHKIMH,  HauOOJbIIee W  HAUMEHbIEE  3HAYCHUS,
YETHOCTH/HEUETHOCTh (DYHKIIMHU, MEPUOJAMYHOCTh (YHKIUHU, Tpaduk GyHKIUH,
BEpPTHUKAJIbHAS, TOPU3OHTANIbHAS, HAKIIOHHAS! aCUMIITOTHI; TpauK 3aBUCUMOCTH, HE
SBJISIOIICHCS (DYHKITUEH,

. CTpOUTh  rpaduKku byHKIIHINA: JIMHENHOW, KBaJIpaTUYHOM,
JpOOHOJIMHEMHOM, CTEIIEHHOM MpU Pa3HbIX 3HAYEHUSIX MOKa3aTesis creleny, y 0%
UCIIOJIb30BaTh IpeodpazoBanus rpaduka pyakium Y= f(X) mis

noctpoenus rpadukos pynxuuii ¥ = Y (kx +b)+c ;

. aHAITM3UPOBATH CBOMCTBA (DYHKIMI M BU TpadriKa B 3aBUCHMOCTH OT
apaMeTpOB;

. CBOOOZIHO  ONEpUpPOBaTh  MOHATHSAMH:  ITOCJIEIOBATEIBHOCTD,

OTpaHUYCHHAS TMOCJEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaroiias (yObIBaroIas)
MOCJIEIOBATENBHOCTb, npeen MOCTIEI0BATEIHbHOCTH, apudmernueckas
nporpeccusi, TeOMETpUYecKass MpPOrpeccusi, XapakTEpPUCTUYECKOE CBOWCTBO
apupmMeTnyecKoil (reoMeTpHUIECKO) MPOrPECCHH;

. UCTIONb30BAaTh METOJ] MaTeMaTU4YeCKOW WHIYKIUU [JIs BBIBOJA
dbopMy, TOKa3aTeNHCTBA PABEHCTB U HEPABEHCTB, PEUICHUS 33/1a4 Ha JIETUMOCTH;

. UCCIIEIOBATh MOCIE0BATEILHOCTH, 3aJaHHBIE PEKYPPEHTHO;

. pemarh KOMOWHMPOBAaHHBIE 3aJadyd Ha apUPMETHYECKYyI0 U
T€OMETPUUYECKYIO TIPOTPECCHH.

B noBce1HeBHOM KM3HH M TIPH U3YYE€HUH APYTHX MPeAMETOB:

. KOHCTPYHpOBaTh M HCCIENOBaTh (YHKUUH, COOTBETCTBYIOIINE
pEaNbHBIM TPOIIecCaM U SBJICHHUSIM, HHTEPIPETUPOBATH OTYyUYEHHBIC PE3yIbTaThl B
COOTBETCTBHUH CO CHELM(PHUKON HCCIETyeMOro MpoLecca i SBICHHUS;

. UCITIOJIB30BaTh TPpaUKUA 3aBUCUMOCTEH JIJIsl MCCIICIOBAHUS PEATbHBIX
ITPOLIECCOB U SABJICHU;

. KOHCTPYHpPOBaTh U HCCIEAOBATh (DYHKIIMM TIPU PEIICHUH 3a7ad
JIPYTUX Y4eOHBIX MPEIMETOB, WHTEPHPETUPOBATH MOJYUYEHHBIE PE3YNbTAThl B
COOTBETCTBHUH CO CEM(PHUKON yueOHOTO MpeIMeTa.



CTaTHCTHKA M TeOpHs BEPOSITHOCTEH

. CBOOOIHO oOMNEpUpPOBaTH MOHATUSMHU: CTOJNOYATBIE M KPYTOBBIE
JrarpaMMBbl, TaOJUIBl JaHHBIX, CpeaHee apupMeTuIecKoe, Meauana, HauoobIee
U HanMEHbIlIee 3HAYCHHs BBIOOPKU, pa3Max BBHIOOPKHU, AUCIIEPCHS M CTaHIAPTHOE
OTKJIOHEHHE, CIlyuyaifHasi '3MEHYMBOCTH;

. BBIOMpaTh HanboJsee yI00HbIN crioco0 MpecTaBiIeHUsT HHPOpMaII,
aJICKBaTHBIN €€ CBOWCTBAM U IICIISIM aHAJIN3a,

. BBIYHCIISATH YHUCIIOBBIC XapaKTEPUCTUKN BHIOOPKH;

. CBOOOJHO  OmepupoBaTh  MOHATUAMH:  (aKTOpuand  YHCIA,

NIEPECTAHOBKHU, COUETAHUS U Pa3MeIEeHus, TpeyrojapHuK [lackans;

. CBOOOJHO OINEpPUPOBATh MOHATUSMU: CIYHYAHBIA OIBIT, CIy4YailHbIA
BBIOOp, UCIBITAHHE, 3JIEMEHTAPHOE CIy4alHOe COObITHE (MCXOJ), KIACCUYECKOE
OIIpE/IeTICHUE BEPOSTHOCTU CIIYy4alHOIrO COOBITHS, ONEpaluu Haja CilydailHbIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

. CBOOOJHO OINEpPUPOBATh MOHATUSMU: CIYHYAlHBIA OMBIT, CIy4YailHbIA
BbIOOD, HCIIBITAHHE, AJIEMEHTApHOE ClIy4yailHOoe COObITHE (MCXOJ), KIaCCHYECKOe
OIIpE/IENICHUE BEPOSTHOCTU CIY4YallHOrO COOBITHS, ONEpaluy Haj CIydyalHbIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

. 3HaTh MPUMEPHl  CIy4YalHBIX BEJIMYUH, M  BBIUHCIATH  UX
CTaTUCTUYECKUE XAPAKTEPUCTUKH;

UCIOJIb30BaTh (OPMyJbl KOMOMHATOPUKU TMPU  PEILICHUU
KOMOMHATOPHBIX 33/a4;

. pemiaTh 3aJa4yd Ha BBIYMUCIECHUE BEPOATHOCTH B TOM YHCIE C
UCIIOJIb30BaHUEM (POpMYII.

B noBceHeBHOM KM3HU M NIPU U3yYeHHUHU APYTHUX NPeIMETOB:

. NPEACTABIATh MHPOPMALMIO O PEATbHBIX MPOLECCaX M SBICHUIX
Croco0OM, aJIEKBaTHBIM €€ CBOWCTBAM M LI€JIN UCCIIEI0BAHMUS;

. aHAIM3UPOBaTh M CPAaBHUBATh CTATHCTHUYECKHE XapaKTEPUCTUKU
BBIOOPOK, TOJYYEHHBIX B MpPOLIECCE PEUICHHs MPUKIAJHON 3amayu, HU3ydeHHs
peabHOro SIBJICHUS, PEIICHUS 3a/1a4i U3 JIPYTUX YUeOHbIX MPEIMETOB;

. OLICHMBATh BEPOSITHOCTh PEANIbHBIX COOBITUI U SIBICHUHN B pPa3IMYHBIX
CUTYaLIHSIX.

TexkcroBbIe 3a1a4u

. PemaTe npocTeie U CIO0KHBIE 3a/1a4i, a TAKXKE 3a7a4d MOBBILIEHHOU
TPYJHOCTH U BBIJIEIATh UX MATEMATHYECKYIO OCHOBY;

. pacro3HaBaTh pa3Hble BU/bI U TUIIBI 33]1a4;

. UCITI0JIb30BaTh PA3HbIE KPATKUE 3alIMUCH KaK MOJEIIA TEKCTOB CIJIOKHBIX
3aJa4 M 33/a4 HNOBBILIEHHOM CJIOXHOCTH I MOCTPOEHMSI MOUCKOBOM CXEMBbI U



pelieHusi 3aaay, BbIOMpaTh ONTHMAJbHYIO MAJi paccMaTpUBaeMod B 3ajaue
CUTYallMM MOJIEJIb TEKCTA 3aJa4H;

. paznuyaTth  MOJENb TEKCTa W MOJENIb  pPElIeHUs  3ajaud,
KOHCTPYHPOBaTh K OJHOW MOJENIW PEUICHUS CIOXKHBIX 3a/1ad pa3Hble MOJEIH
TEKCTa 33/1a4u;

. 3HaThb W MPUMEHSATh TPU Crocobda ToucKa pemieHus 3afgad (ot
TpeOOBaHMS K YCIOBUIO U OT YCIOBUS K TPEOOBaHMIO, KOMOMHUPOBAHHBIN );

. MOJEIIMPOBATh PACCYXKACHUS IPU TOMCKE PEIICHHs 3a1ad C
OMOUIbIO Tpad-CXEMBI;

. BBIJIEJISATH 3TAllbl PEIICHUS 33/1a4M U COJIEpKaHue KaX10r0 ATana;

. YMETb BBIOMPATh ONTUMAJIbHBIA METOJ] PEUICHUS 33a4l U OCO3HABATh
BBIOOp METOJa, pacCMaTpHUBaTh PA3JIMYHBIE METOJbl, HAXOJUTh PA3HBIE PEIICHHS
3aJ1ayy, €CJIA BO3MOXKHO;

. aHAIM3UPOBATh 3aTPYIHEHUS [IPU PELICHUN 33/1a4;

. BBINIOJIHATh Pa3iuyHble NpeoOpa3oBaHUs NPEIJIOKEHHOW 3a1aud,
KOHCTPYHPOBATh HOBBIE 33/1a4M U3 IaHHOM, B TOM YHUCJIE OOpATHBIE;

° HHTCPIIPCTUPOBATD BBIYHUCIIUTCIBHBIC PC3YJIbTAThI B 3agaudc,
HCCJICA0BATL ITOJTYYCHHOC PCHICHUC 3aa4U,
® HN3MCHATL YCIIOBUC 3aj1aq (KOJ’II/I‘—IeCTBeHHBIe nin Ka4dC€CTBCHHBIC

JIaHHBIE), UCCIICA0BATh N3MEHEHHOE NMPEe0OPa30BaHHOC;

. aHaJM3UPOBATh BCEBO3MOXHBIE CUTyallMd B3aUMHOT'O PACIOJIOAKEHUS
JBYX OOBEKTOB U HM3MEHEHHE HX XapaKTEPUCTUK NPU COBMECTHOM JBHKCHUHU
(CKOpOCTh, BpeMs, pacCTOSTHUE) TP PEIICHUU 33]]a4 Ha JBUKEHUE JIBYX O0OBEKTOB
KaK B OJIHOM, TaK U B MPOTUBOIIOJIOKHBIX HAIIPABIECHUAX, KOHCTPYHUPOBATh HOBBIE
CUTYallMM Ha OCHOBE U3MEHEHHUSI YCIOBHUH 3a]a4M MPU JBUKEHUU TIO PEKE;

. UCCJIEIOBATh BCEBO3MOXHBIE CHUTyallMd MpPU PEIICeHUH 3a7ad Ha
JBUKEHUE 110 PEKE, pACCMATPUBATh Pa3HbIE CUCTEMbI OTCUETA;

penaTh pa3sHOOOpa3HbIC 3a/1a4u «HA YACTH,

. pemath W OOOCHOBBIBATH CBOE€ peIIeHHEe 3aaad  (BBIACIATH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOKJEHUE YaCTH YMCIa U YKCIia TI0 €ro YacTu Ha
OCHOBE KOHKPETHOTO CMbICIa JIpo0H;

. OOBSCHATh MJICHTUYHOCTH 33724 PA3HBIX THUIIOB, CBSI3BIBAIOIINX TPU
BEJIMUMHBI (Ha paOOTy, Ha TMOKYIKH, Ha JBUKEHUE), BBIACIATh 3TH BEIUYUHBI U
OTHOILICHHS] MEXAY HUMH, IPUMEHSTh UX MPHU PEIICHUH 3a]ay, KOHCTPYUPOBATH
COOCTBEHHBIE 33/1a4 YKa3aHHbBIX THUIIOB;

. BJIAJI€Th OCHOBHBIMU METOJIaMM PEIICHUs 3aJa4 Ha CMECH, CIUIaBbI,
KOHIICHTpAI[MW, HCIOJb30BaTh KX B HOBBIX CHUTYyalUsX IO OTHOIICHHIO K
M3YYEHHBIM B MpOIecce O0yUeHHUs;



. pemarh 3a1a4d Ha NPOLEHTBI, B TOM YHCJE, CIOKHBIE MPOLEHTHI C
000CHOBaHHUEM, HCTIONB3YA Pa3HbIe CIIOCOOBL;

. pemarb JOTMYECKHE 3aJayd Pa3HbIMU CIIOCOOAMH, B TOM YHCIE, C
IByMsI OJIOKaMH U ¢ TpeMs 0JIOKaMU JaHHBIX ¢ TOMOIIBIO TaOJIHII,

. pemiate 3aJayd MO0 KOMOMHATOpPUKE M TEOPUM BEPOATHOCTEH Ha
OCHOBE HCIIOJIb30BaHUS U3yUYEHHBIX METOJOB U1 OOOCHOBBIBATH PELICHUE;

. pelaTh HECIIOKHBIE 3a1a4M 110 MATEMATUYECKON CTaTUCTHUKE;

. OBJIAJICTh ~ OCHOBHBIMU METOJAMM PEIICHHUS  CIOKETHBIX

3ajad:  apudmMeTrnyeckui, anreOpamdeckuii, 1epedOp  BapUAHTOB,

reOMEeTpPUUYECKUM, rpauuecKkuii, MPUMEHITh UX B HOBBIX IO CPAaBHEHHUIO C

V3yYECHHBIMU CUTYAIUAX.

B noBceagHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:

. KOHCTPYMPOBATh HOBBIE I JAHHOM 3a1a4d 3aJaYHbIE CUTYallUH C
Y4ETOM pEAIbHBIX XapakTepUCTUK, B YAaCTHOCTH, IIpU pEUICHUH 3aja4 Ha
KOHIICHTPAIlMX, YYMTBHIBAaTh IUIOTHOCTH BELIECTBA; pEIIaTh U KOHCTPYUPOBATh
3aJlayd Ha OCHOBE PAacCMOTPEHHUS peajbHbIX CHTyallui, B KOTOPBIX HE TpedyeTcs
TOYHBIN BBIYMCIUTEIBHBIA PE3YNIbTAT;

. pemarh 3aJayd Ha JBHXKECHHME [0 PEKE, paccMaTpuBas pPa3HbIC
CHCTEMBbI OTCUCTA;

. KOHCTPYHUPOBATh 3aJa4HbIC CHUTYAIlMH, MPUOJIHKEHHBIE K pealbHOU
JICCTBUTEIBHOCTH.

I'eomerpuyeckue purypsbi

. CB00OOIHO OTIEPUPOBATH TEOMETPUUECKUMU MOHSATUSIMHU MPU PEIICHUN
3a/1a4 ¥ MPOBEJICHUH MaTEMAaTUUECKUX PACCYKICHHUI;

. CaMOCTOATENHEHO  (OPMYIUPOBATH OINPEACIICHUS TEeOMETPUUYECKUX
buryp, BbIABUTaTh TUIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAX T'€OMETPUUECKUX
¢dburyp u 000CHOBBIBaTh WJIM OMpPOBEpPraTh UX, 0000IIATh WM KOHKPETU3UPOBATH
pe3yJIbTaThl Ha HOBBIE KJIACCHI (PUTYP, TPOBOJUTH B HECIOXKHBIX CIydasiX
Kiaccudukaiuo GuUryp mno pa3IMaHbIM OCHOBAHUSIM;

. WCCJIEIOBAaTh YEPTEXKH, BKIOUas KoMOWHauu GUryp, H3BICKATh,
WHTEPIPETUPOBATh W TIPEOOPa3oBBIBATH WHGOPMAIMIO, TPEACTABICHHYIO Ha
yepTexKax;

. pemaTth 3aJa4d TE€OMETPUYECKOTO COAEpKaHUs, B TOM YHCIE B
CUTyalusX, KOrJa alrOPUTM PEIIECHUS HE CIEIYET SIBHO U3 YCIIOBHS, BBITIOJIHSTh

HEOOXOAWMBIC [T  PENICHWs]  3aJaydl  JIOTIOJIHUTENbHBIC  IOCTPOCHUS,
MCCTIEIOBaTh BO3MOKHOCTh TPUMEHEHHS TeopeM H (OpMyNn Ui perieHUs
3azay;

. (bopMyIMpPOBATH U JOKA3bIBATH T€OMETPUUECKHUE YTBEPKICHHUS.



B noBceHeBHOM KM3HHM M IPH M3YYECHUHU APYTUX NPeJIMETOB:

. COCTaBIISITh C HCIIOJIb30BAHUEM CBOWCTB T€OMETPHUYECKHX (PUryp
MaTeMaTUYeCKUe MOJENU JJI PEIICHUs 3aJad MPAKTUYECKOTO XapakTepa U
3aad W3 CMEXHBIX JUCUUIUIMH, MCCIEA0BATh IIOJYyYEHHBIE MOJEIH U
MHTEPIPETUPOBATH PE3YJITAT.

OTHoO1IEeHUs

. Bianets moHsATHEM OTHOIIECHUS KaK METAIPEAMETHBIM;

. CBOOO/JIHO OIEpUPOBATh MOHSATHUSIMHU: PABEHCTBO (UTYp, PaBHbBIC
burypsi, PaBEHCTBO TPEYTOJbHUKOB, napasiebHOCTh MPSMBIX,

NEPHEHAUKYIAPHOCTh TPSIMBIX, YIJbl MEXIY MNPSIMBbIMHU, MEPHECHIUKYIISP,
HAKJIOHHAsi, MPOEKIMs, Mojodue Quryp, mnoJo0HbIe QUTYphl, MOJO0OHbBIE
TPEYTOJIbHUKHY;

. HCIIOJIb30BaTh CBOMCTBA NOJOOMS M paBeHCTBA (QUIYp NIpH
pelIeHnH 3a1ad4.
B noBce1HeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

. WCIIOJIb30BaTh OTHOIICHUS Ui TOCTPOCHHUS W HCCIICTOBAHUS
MaTeMaTUYECKUX MoJieNield 00bEKTOB pealibHOM KU3HHU.
N3mepeHusi U BIYUCIEHUS

. CB00OOJIHO OIEpUpPOBATh MOHATHAMHU JJIMHA, ILIOIIAab, OOBEM,
BEIMYMHA yrila Kak BEIWYMHAMH, HCIOIb30BaTh PAaBHOBEIHUKOCTh U
PaBHOCOCTABJIICHHOCTh MPH PEIIEHWH 33/a4 Ha BBIUYHCICHHE, CAMOCTOSITEILHO
MOJIy4aTh W UCTOJIB30BaTh (DOPMYIBI JJIsl BEIYMCICHHUH TUIOManed U 00HeMOB
¢uryp, cBOOOJHO ONEepUpoBaTh MMPOKUM HAOOPOM (OpPMyINl HA BBIUKCIEHUE
IpU pEelICHUU CIIOXKHBIX 3a7ad, B TOM YHCJIE€ U 3aJlad Ha BBIUKCICHUE B

KOMOUHAITUSAX OKPYKHOCTH u TPEYIroJIbHUKA, OKPYKHOCTH 151
YETBIPEXYTOJIbHUKA, 4 TAKXKE C IPUMEHEHUEM TPUTOHOMETPHUH;

. CaMOCTOSITENIbHO (OPMYJIHPOBATh THUMOTE3bl U TMPOBEPSITH HX
JOCTOBEPHOCT.

B noBceaHeBHOM »KM3HU M NIPU M3YyYECHUH APYTUX MPEAMETOB:

. CBOOOJTHO OTIEpUPOBATh (GOPMYJIAMH TIPU PEIICHUH 337a4 B IPYTHUX
y4eOHBIX TMpeaMeTax ¢ TMPU TPOBEIACHUU HEOOXOAMMBIX BBIYHCICHUN B
pEATIbHOM KU3HMU.

I'eomeTpuyeckne NoCTpoeHU

. OnepupoBatb HOHATHEM Habopa 3JIEMEHTOB, OIpPEAEIIAIOIINX
reOMETPUYECKYIO (purypy,

. BJIaIeTh HAOOPOM METOOB MOCTPOCHUM LIUPKYJIEM U JIMHEUKOM;

. [IPOBOJUTH aHAJIU3 U PEAJIU30BBLIBATH JTAllbl PEIICHUS 3a1ad Ha

HOCTPOEHHUE.



B noBce1HeBHOM KVU3HH M NIPH U3yYE€HHHU APYTHUX MPeIMETOB:

. BBIIIOJIHATH IOCTPOEHUS HA MECTHOCTH;

. OLIEHUBATh pa3Mepbl peabHbIX 00BEKTOB OKPYKAIOIIET0 MHUpA.
IIpeoGpazoBanust

. OnepupoBatb JBHKCHUSMHU U npeo0pa3zoBaHUSIMHU

Kak
METaNnpeIMETHBIMU OHATUSMU;

. OMepUpOBaTh TMOHITHEM JABWXEHHUS U MPeoOpa3oBaHUsl MOA00MS
st 00OCHOBaHWH, CBOOOAHO BIIANAETh NpPHEMaMU TIOCTPOEHUs (GuUryp c¢
MTOMOIIBIO JIBIDKCHUW W MPeoOpa3oBaHMs MOAOOWS, a TakKKe KOMOWHAITUSIMU
JBIDKCHUH, TBUKEHUN U MPEeoOPa30BaHMIA;

. UCIIOJIb30BaTh CBOMCTBA JIBIDKEHMM U TpeoOpa3oBaHUN ISt
MpOBeJIcHUs 00OCHOBaHUSI M JOKa3aTEIbCTBA YTBEPKACHUNW B T'COMETPUU U
JIPYTUX y4eOHBIX MIPEeAMETaX;

. MOJIb30BAThCS CBOMCTBAMHU JBWXKCHHM W TpeoOpa3oBaHUM Mpu
pelIeHnH 3aaa4.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHUX MPEAMETOB:

. MPUMEHATh CBOMCTBA JBIKEHUN M TPUMEHSTh MOJ00ME s
MTOCTPOCHUM Y BHIYUCIICHUU.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

. CB00OOJIHO oOmEepUpOBaTh MOHSTUSIMU BEKTOP, CyMMa, pPa3HOCThb
BEKTOPOB, IMPOU3BEIACHUE BEKTOpa Ha YHCIO, CKAJIAPHOE IPOU3BEIACHUE
BEKTOPOB, KOOPJIMHATHI HA TJIOCKOCTH, KOOPAUHATHI BEKTOPA;

. BJIaJICTh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IJIOCKOCTHU JIJIst
pelieHus 3a71a4 Ha BEIYUCIICHUE U JJOKa3aTeIbCTBA;

. BBITIOJIHATh C TOMOIIbI0 BEKTOPOB M KOOPAMHAT JOKa3aTEIbCTBO
U3BECTHBIX €My reOMEeTpUYEeCKuX (DaKTOB (CBOMCTBA CPEIHUX JIMHUU, TEOPEM O
3amMevaTeIbHbIX TOYKaX U T.I1.) U TIOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;

. UCIIOb30BaTh ypaBHEHHS GUTYyp ISl  pelieHus 3agad |
CaMOCTOSITEJIbHO COCTAaBJIATh YPABHEHUS OTACIBHBIX IJIOCKUX (PUTyp.

B noBceaHeBHOI JKM3HU M NIPU U3YyYE€HUH APYTUX MPeIMETOB:

. UCIIOJIb30BaTh TMOHATUS BEKTOPOB W KOOPAMHAT [JIsl PEIICHUS
3a1a4 no (usuke, reorpaduu U APyruM y4eOHBIM MIPEAMETAM.
Hcropuss MmaTeMaTuKH

. [ToHumaThs MaTeMaTHKy KakK CTPOrO OPraHHU30BaHHYH) CHCTEMY
HAay4YHBIX  3HAaHWUW, B  YACTHOCTH  BIAJETh  MPEJACTaBICHUSIMH 00
AKCMOMATUYECKOM TMOCTPOCHUU T'€OMETPUU U MEPBUYHBIMU MPEACTABICHUSIMHU
0 HEEBKJIMJIOBBIX TEOMETPUSIX;



. paccMaTpuBaTh MAaTEMAaTUKy B KOHTEKCTE HWCTOPUU Pa3BUTHUSA
IUBWIN3ALMM U UCTOPUU PA3BUTHUS HAYKW, MOHUMATh POJb MaTeMaTUKH B
pasButuu Poccum.

MeToabl MATEMATUKHT

. Bnanerr  3HaHUAMH O pa3IMYHBIX METOJIax

000CHOBaHUS u
OTPOBEPKECHUSI MATEMATUUYECKUX YTBEPKICHUN U CAMOCTOSITEIbHO MPUMEHSATh
uX;

. BJIQJICTh HABBIKAMHM AaHAJIN3a YCJIOBUS 3aa4d WU OINpPEAECIECHUs
MOAXOSIINX JIJIs PEIICHHS 3a]]a4 U3yUYEHHBIX METOJ0B WJIM UX KOMOMHAIIHI;

. XapaKTepu30BaTh  IMPOM3BEICHUS  HUCKYCCTBA C  y4E€TOM
MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B pUpoe, WCITOJIB30BATh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B CAMOCTOSATEIILHOM TBOPUYECTBE.
3. Conepxxanne MaTeMaTUKHU B /-9 KJjaccax

Conepxxanue Kypca, alreopsl 1 TeoMeTpur 7—9 Ki1accoB 00bEAMHEHO KaK
B HCTOPHUYECCKH  CJOXUBIIHMECS JIMHAM (YUCTIOBas, anreOpamdeckas,
reoMeTpuyeckasi, (QyHKIUMOHAIbHAS W Jp.), TaK U B OTHOCUTEIHHO HOBBIE
(cToxacTuueckast JIMHUS, «pealibHasi MAaTEMaTHKa ).
OTaenbHO MIPEACTABICHBI JTMHUS CIOKETHBIX 3a]1a4, UICTOPUYECKas TUHUSI.

JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

Cornacio ®I'OC ocHOBHOro 001IEro 00pa3zoBaHUsl B KypC MaTeMaTUKU
BBeJeH paszfen «Jloruka», KOTOphIN HE MpenoiaraeT JI0MOTHUTEIbLHBIX YacoB
Ha M3YYEHHM W BCTPAMBACTCS B PA3JIMYHBIE TEMbl KYpCOB MAaTEMAaTUKU H
uHQOpPMATHKA M TpeaBapseTCs O3HAKOMJIICHHEM C DJJEMEHTAMH TEOPHH
MHOKECTB. MHOKeCTBa M OTHOIIIEHUS MEKIY HUMM

MHOXECTBO, Xapakmepucmuieckoe C80UCMBO MHONCeCmEd, SIEMEHT
MHOXXECTBA, nycmoe, KOHeuHoe, OecKOHeuHoe MHOoMcecmgo. 110IMHOKECTBO.
OTHoUIEHNE TPUHAAJICKHOCTH, BKIIFOUEHUSI, PABEHCTBA. DJIEMEHThl MHOXKECTBA,
CrocoObl 3a/laHUsl MHOXECTB, pPACNO3HABAHUE NOOMHOINCECME U INEMEHMO8
NOOMHOIICECMB C UCNOIb308AHUEM KPY208 Diliepa.

Onepanum HAI MHOKECTBAMU

[lepeceuenne u O00BEAUHEHUE MHOXKECTB. PasHocmb MHOMCECMS,
O0onoyiHeHue MHodcecmea. Mumepnpemayus onepayuil HA0 MHONCECMBAMU C
noMowbio Kpy208 Jiepa.

JIeMeHTbI JIOTUKH

Onpenenenue. YTBEpKICHUSA. AKCHOMBI M TeopeMbl. JloKazaTeabCTBO.
JlokazaTenbcTBO OT MpoTuBHOro. Teopema, oOpartHas manHoil. [lpumep u
KOHTPIIPUMED.

Boicka3biBaHuA



HcTUHHOCT, W JIOXKHOCTH BBICKa3biBaHWs. CrodicHble U npocmoie
gvickazvlganusa.  Onepayuu  HAO  BbICKA3LIGAHUAMU C  UCHONb308AHUEM
JIO2UYeCKUX CBA30K: U, UNU, He. YCl06Hble 8bICKA3bIBANHUSL (UMNAUKAYULL).

Coaep:xkaHue Kypca MaTeMaTHKH B 7-9 Kjiaccax

Aureopa

Yucaa

PanuonajibHble YHCIA

MHOXeCTBO parmoHaIBHBIX uncesl. CpaBHEHHE paIllMOHAIBHBIX YHCE]I.
JleicTBUsI ¢ pallMOHATBHBIMU YKUCTaMU. [Ipedcmasgnenue payuoHaibHO20 YUCLa
0ecsmuyHol OpoobIo.

HppanuonajbHble Yuc/Ia

[IoHsTHE MpPpaUMOHAIBHOIO 4Yucia. Pacrno3HaBaHKWe HppalMOHAIBHBIX
gyucen. [Ipumepsl nokazaTenbcTB B anredpe. MppanuoHandbHOCTH 4McCIa 2.\/_
IIpumenenue B reomerpun. Cpasuenue uppayuonaibhvix uucen. Muoocecmeo
0elCmeumenbHblxX Yucel.

ToxnecTBeHHbIE Pe0Opa3oBaHNS
Yuc/ioBble U 0yKBEHHbIE BHIPAKEHUS

Belpaxxenne ¢ nepeMeHHOM. 3HadueHWe BbIpakeHHs. lloxcraHoBka
BBIPA)KEHUI BMECTO IEPEMEHHBIX.

Ilesble BbIpameHUust

CrerneHb ¢ HaTypaJbHBIM IMOKa3aTeleM U ee cBoiicTBa. [IpeobOpazoBanus
BBIPKEHUMN, COIEPKAIINX CTENIEHU C HATYypaIbHBIM IMOKA3aTEIIEM.

OpHousneH, MHorouseH. JleWcTBUs C OJHOWIEHAMH W MHOTOWICHAMH
(crnoxeHue, BHIYUTAHUE, YMHOKEHHE). DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS:
Pa3HOCTH KBAJPaTOB, KBAIpaT CYMMBI M pa3HOCTH. Pa3iokeHrne MHOTOUYJICHA Ha
MHOKUTEJIM: BBIHECEHHE OOIIETO0 MHOXHUTENs 3a CKOOKH, 2epynnuposka,
npumeHenue GOpmMyn CoOKpaujenHo2o ymHoxcenus. Keaopamuulii mpexunen,
PAasnodcerue KeaopamHo20 mpexyieHa Ha MHOMCUMEIU.

/{po0HO-panuoHa/IbHbIE BHIPAKEHUS

Crenenp ¢ 1enbpIM TOKaszareneM. [IpeoOpazoBanue ApOOHO-TUHEHHBIX
BBIPQXKCHUI: CJIOXKEHHE, YMHOXEHHE, JIeJeHUEe. Aneebopauveckas Opoobs.
Jonycmumvle 3nauenus nepemeHHvIX 8 OPOOHO-PAYUOHANLHLIX BbIPANCEHUSIX.
Cokpawenue ancedopauueckux opooeti. Ilpusedenue ancebpaudeckux opoobeil K
obwemy 3Hamenameno. [eticmeus ¢ aneedpauyeckumu OpoOAMU: CLOMNCEHUe,
8blYUMAHUE, YMHOMNCEHUe, OeleHUe, 8036e0eHUe 8 CIENeHb.

IIpeobpazosanue vipasiceruti, COOEPHCAUUX 3HAK MOOYIIA.

KBaaparHbie KOpHH



Apudmernueckuii KBajpaTHbI KopeHb. [IpeoOpazoBaHue BbIpaKEHUH,
COJICpKAIIUX KBAJApPATHbIE KOPHU: YMHOXXEHHUE, [IEJICHUE, BBIHECCHHE
MHOXHTEJIS U3-TI0]] 3HaKa KOPHS, BHECEeHUe MHONMCUMEISI NOO 3HAK KOPHSL.

YpaBHeHMs U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

YpaBHeHus

[lonatre ypaBHEHHUS] W KOpHS ypaBHeHUs. [Ipeocmaeénenue o
pasHocunvHocmu ypasrenuu. Obracmev onpedeneHus ypasHeHus (obaacme
00NYCMUMbIX 3HAYEHUL NepeMeHHO).

JIuHeiiHOe ypaBHeHME U €r0 KOPHU

Peuiennie NMHENHBIX YpaBHEHUU. JIuHelinoe ypasuenue ¢ napamempom.
Konuuecmeo xopmeti nunetinoco ypasnenus. Peuwienue nuHetHvbIX YpagHeHUll ¢
napamempom.

KBanpaTHoe ypaBHeHMe U €10 KOPHU

KBagpatHeie  ypaBHeHus.  HemonHble — KBagpaTHbIE  ypaBHEHHS.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHusa. DopMyna KOpHEH KBaJIpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, oopamnas meopeme Buema. Pemenue
KBaJ[paTHBIX ypPaBHEHUM:UCIOIb30BaHUE (POPMYIbI JJIsi HAXOXKICHUSI KOPHEH,
epaghuveckutl Memoo peuleHusl, pazilodceHue Ha MHOICUmenu, no0bop KopHeu ¢
ucnoavzosanuem meopemovl Buema. Koauuecmeo KopHeli K8aopamuozco
VpaeHeHus 8 3agucumMocmu om e20 Ouckpumunauma. buxeadpammbie
ypaeuenus. Ypaeuenus, ceooumvle K TUHEUHbIM U KeaopamHuiM. Keadpamuvie
ypasHeHus ¢ napamempom. [{poOHo-pannoHaIbHbIe YPABHEHUS

Pemenne mnpocTtediux  JIpoOHO-IMHEWHBIX  ypaBHEHWH. Pewenue
OpOOHOPAYUOHATILHBIX YPABHEHULL.

Memoowl pewienus ypagHenuii: Memoobl pagHOCUIbHBIX NPE0OPA3068aHUL,
Memoo 3aMeHbl nepemMeHHoU, epaguieckuti memoo. Hcnonvsosanue ceoticms
@yHKYUL npU peuteHuu YpaeHeHUll.

IIpocmetiwue uppayuonanvhsie ypagHeHus 6Uoa

Vpasnenus euda X'=a.Ypasnenus 6 yenvix uuciax.

CucreMbl ypaBHeHHMit

YpaBHeHUE C ABYMs IEpEMEHHBIMHU. JIMHENMHOE ypaBHEHHUE C JBYMs
NepeMeHHbIMU. [Ipamas kak e2paguueckas unmepnpemayus JIUHENUHO20
VpasHeHusi ¢ 08yMs nepemMeHHbIMU.

[TonsiTuEe crucTempl ypaBHEHUM. PellieHne cucTteMbl ypaBHEHUH.



Meronpl  pelIeHHST CUCTEM  JIMHEMHBIX YpaBHEHHMHM C  JIBYMA

MIePEMEHHBIMHU:
epaguueckuti Memoo, Memoo Cl0HCeHUs, METO TIOJCTAHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnosbie HepaBeHcTBa. CBOHCTBA YHMCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJTMBOCTA HEPABEHCTB MPH 3a/IaHHBIX 3HAYCHHSIX ITEPEMEHHBIX.

HepaBenctBo ¢ mnepemMenHoil. CTporue W HECTPOTME€ HEPABEHCTRBA.
Obnacms  onpedenenusi Hepasencmea (001acmv  OONYCMUMbBIX  3HAYEHULL
nepemeHHol).

PenieHre TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keadpamuuvix
HepaseHcma: UCNONb308AHUE CBOUCME U 2paguka KeaopamuuHou @yHKyuu,
Memoo uHmepeanos. 3anuchb peuieHus Keaopamuo2o HepaseHCcmad.

Pewenue yenvix u OpoOHO-pAYUOHANILHLIX HEPABEHCME MemOOOM
UHMEPBATLOS.

CucreMbl HepaBeHCTB

CucteMbl HEPABEHCTB C OJHOM mepeMeHHOM. PemeHne cucrem
HEpPaBEHCTB C OJHOW NEPEMEHHOW: JMHEWHBIX, Keaodpamuwvix. V300pakeHue
pElIEHNsT CHCTEMBl HEPABEHCTB HA YMCIOBOW MPSAMOW. 3alUCh PELICHUS
CUCTEMbI HEPABEHCTB.

DOyHKIUU

IHonsaTHe PyHKUMM

JlexkapToBbl KOOPJIUHATHI Ha IIOCKOCTU. POPMUPOBAHUE MPEICTABICHUN
O METamnpeMETHOM MOHATUU «KOOpAMHATHY. CrocoObl 3amaHus (QYHKIHI:
aHaNUTUYECKUH, rpaduueckuii, Tadnuunbii. ['padux ¢ynxuuu. Ilpumeps
(YyHKUMNA, TOJy4aeMbIX B IMPOLIECCE MCCIENOBAHUSA PA3IMYHBIX PEATbHBIX
MPOIIECCOB U pelIeHus 3a1a4. 3HaueHue PyHkiuu B Touke. CBOMCTBA (PYHKITHIA:
o0jacTb  OMNpeAeseHUs, MHOXKECTBO  3HAYCHHM, HYyIH, MPOMEXYTKU
3HAKOIOCTOSIHCTBA, YeMHOCMb/HeYemHOCmb, TIPOMEXKYTKH BO3pacTaHUS U
yObIBaHUs1, HauOoJIbIlIee U HAaUMEHblee 3HaueHus. VcecnenoBanue QyHKum no
ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmuv ynkyuu. Kycouno saoanusie gpyHxkyuu.

JIuneitnas pyHkumus

CpoiictBa u rpaduKk JHUHEHHONW GyHKIHMH. YTJIOBOH KOIDPHUITUEHT
npsimoid. Pacnonoxkenue rpaduka nuHEWHON (YHKIMH B 3aBUCHMOCTH OT €€
YII0BOr0 KO3 uIeHTa u cBOO0AHOro uieHa. Haxoowcoenue koagpuyuenmos



JUHEUHOU DYHKYUU NO 3A0AHHbIM YCILOBUIM. NPOXOHCOEHUE NPAMOU depe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU Yepe3 OAHHYIO
MOYKY U NAPALIEeIbHOU OAHHOU NPSAMOLL.

KBaaparnunas pyHkuus
CpoiicTBa 1 rpaduk KBaapatudyHoW (PyHKIuuU (mapabomna). I[locmpoernue
epaguxa keadpamuunou @ynkyuu no moukam. Haxoxnenue Hynen
KBaJIpATUYHOMN bYHKIMHM,  MHOJCecm8a — 3HAYEHUl, NPOMENCYMKOB
3HAKONOCMOAHCNEA, NPOMEINCYMKO8 MOHOMOHHOCU.
OOpaTHasi npoNnoOPUHOHAJILHOCTH
CpoiicTBa pyHKIHHU y =£y = };{ ['mnepbona.
X

I'papuxu yuxyui. 1lpeodbpazoeanue cpaguxka pyukyuu = f(x) 014
nocmpoeHus 2pagurxos GyHKYuil 6UOA  — 4f (ko + b)+c -

I'pagpuicu ghynxyuit y=a+ A o yv=~xy=3Yxs y=|x-
X+

ITocsie0BaTEILHOCTH U MPOTPECCHH
Yucnosas IIOCJIEIOBATENBHOCTb. [Tpumepsl YHUCJIOBBIX
MocJeI0BaTeIbHOCTEH. beckoHeuHble Mociaea0BaTebHOCTH. ApudmeTrnueckas

nporpeccusi U ee cBoiicTBa. ['eomerpuueckas nporpeccusi. Popmyna obue2o
yleHa u cymmvl N NEpeviX YNeHO8 apUPMemuyecKolu U 2eoMempuyecKol
npozpeccui.
Cxooswasncs ceomempuyieckas npocpeccus.

PemieHne TekCTOBBIX 33124

3amayun Ha Bce apudmMeTHYecKUEe NeHCTBUSA

Pemenue TekcToBhIX 3a7a4 apudmerrnueckum crocodom. Mcrnonb3oBanue
Ta0IUI, CXEM, 4YepTexeH, APYrux CpeACTB MPEIACTABJICHUS JaHHBIX MPU
PELICHUY 3aa4u.

3ajaum Ha IBUKEHHUE, PAa00Ty U MOKYIIKH

AHaJIN3 BO3MOXKHBIX CUTYallMi B3aMMHOTO PACIOJIOKEHUSI O0BEKTOB MPHU
WX JBIKEHUH, COOTHOIICHUSI 00OBEMOB BBIMOJIHIEMBIX PabOT MpH COBMECTHOM
paboTte. 3agayM HA YACTH, J0JIU, IPOIEHTHI

Pemenve 3amay Ha HAXOXIAEHHWE YAaCTH YHCJIA M YHUCIA O €ro 4acT.
Pemenue 3amau Ha npoLEeHTH U 107U, [[pruMeHeHne nponopiui npyu peueHnun
3a7ad4.

Jlornyeckmue 3ajaun

Pemenue normdeckux 3amad. Pewerue nocuyeckux 3a0ad ¢ nNOMOUbIO
epacghos, mabauy.



OcHOBHBIE MeTOJbl pellleHHs] TeKCTOBBIX 3aJa4: apuMETHUECKUN,
anreOpandeckuii, mepedop BapwaHTOB. [lepsuunvle npedcmasieHus o0 Opyeux
Memooax peutenus 3a0ay (ceomempuyeckue u spaguyeckue memoosl).

CTaTucTHKA U TeOPHUsi BepPOsiTHOCTEM

CraTucruka

TabnuyHoe u rpaduyueckoe NPEACTaBICHUE JIaHHBIX, CTOJIOYAThIE U
KpYTOBBIE AWarpaMMbl, rpaduku, MPUMEHEHUE auarpaMM U TpaduKoOB IS
OTHCAHUS 3aBUCUMOCTEH pEabHBIX BEIWYHMH, W3BJICUCHHE WHGOPMAINHN W3
TabauI, auarpamMMm U rpadukoB. OmnucaTeabHble CTATUCTHYECKUE TOKa3aTeIH
YUCJIOBBIX HAOOpOB: cpeaHee apudmeTuyeckoe, meduauna, HauOombIIee U
HauMEHbIllee 3HaueHus. Mepsl pacceMBaHHs: pa3Max, oucnepcus u
CMaHOapmuoe OmKIOHEeHUe.

CnyuaiiHasi ”BMEHUHUBOCTb. MI3MEHUMBOCTD Mpu U3MepeHusix. Pewarowue
npasund. 3aKOHOMEepHOCMU 8 USMEHYUBLIX BETUUUHAX .

CiayuaiiHbie cOOBITHS

CrnyvaliHple OMNBITBI  (PKCIIEPUMEHTHI), 3JEMEHTapHbIE ClIy4yalHbIe
coobiTust (ucxonpl). BepositTHOCTH 3ieMeHTapHbIX CcOObITUH. CoOBITHS B
CIIy4ailHBIX AKCIIEPUMEHTaX M OJaronpusTCTBYIONIUE AJIEMEHTapHbBIE COOBITHS.
BepositHocTn  ciaywyaliHbIX  cOOBITHM. ONBITBI  C¢  PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU  COOBITUSIMH. Kilaccmdeckue BEPOATHOCTHBIE OMBITHI  C
HCITOJIb30BaHUEM MOHET, KyOWKOB. [Ipedcmasnenue cobOwbimuii ¢ NOMOWbIO
ouacpamm  Oiinepa. Ilpomusononodxcnvle  cobvimus, 00veOuHeHue U
nepeceuenue coovimuil. Ilpasuno cnooxcenus eeposmuocmeti. Cayuatinwii
evibop. Ilpeocmasnenue skcnepumenma 6 6ude Oepesa. Hezasucumvle
coObIMUSI. Ymnoorcenue geposimuHocmet He3A8UCUMBIX coobimui.
llocneoosamenvrvie  Hezasucumvle  ucnvimawnus.  IlpencraBieHue o
HE3aBUCHUMBIX COOBITHSAX B KU3HH.

Inemenmovt KOMOUHAMOPUKU

Ilpasuno ymmuooicenus, nepecmanosxu, pakmopuan yucia. Couemanus u
yucno covemarnuu. Dopmyna uucna covemanuil. Tpeyeonvrux Ilackansa. Onvimeol
C OONBUWUM YUCTIOM PABHOBOIMONCHLIX DJIEMEHMAPHLIX cobbimuil. Buviuucnenue
geposimHOCmell 8 Onblmax ¢ HNPUMEHeHUeM KOMOUHAMOPHLIX — GOopMYIL.
Henvimanus
bepnynnu. Ycnex u neyoaua. Beposmuocmu cobwvimuti 8 cepuu UCNbIMAHUL
bepnynnu.

Crnyuaiinvie genuuunl

3Hakomcmeo co CAYYAUHbIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDemHbIX — CayYyauHvlix  eeauuud.  Pacnpedenenue  seposmuocmell.
Mamemamuyeckoe oocudanue. Ceolicmea MamemamuidecKkoco OHNCUOAHUSL.



Tlonusmue o 3axone donvwux uucen. Mzmepenue seposmuocmei. Ilpumenenue
3aKoHA OONBWUX YUCEN 8 COYUONO2UU, CMPAXO8AHUU, 8 30PAB00XPAHEHUU,
obecneuenuu 6e30NaACHOCMU HACENeHUsL 8 UPE38bIUAIHbIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuyeckue purypsol

@urypsl B reoOMeTPHU H B OKPY:KaloLIeM MHUpe

['eomeTrpuueckass  ¢urypa.  DopMupoBaHHE  TPEACTABICHUH O
METanpeIMETHOM MOHITHH «PUTYPAy».

Touka, JWHHSA, OTPE30K, OpsMas, JydY, JIOMaHas, IJIOCKOCTb, YIOJL,
OucceKkTpuca yriia u ee CBOMCTBA, BUBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasg cumMmerpusi reomerpuueckux ¢uryp. LleHTpanbHas cummeTpus
reOMETPUUYECKUX QUryp.

MHOroyrojibsHuKH

MHOroyronpHuK, €ro 3JIEMEHTBI M €ro CcBOMCTBAa. Pacno3HaBaHue
HEKOTOPBIX MHOI'OYI'OJIbBHUKOB. Bbuinykivie u HeGbinyKivle MHO20Y20NbHUKU.
IIpaBriIbHBIE MHOTOYTOJIBHUKHU.

TpeyronbHuku. BreicoTa, Meauana, OHCCEKTpuca, CpeIHSS JIMHUA
TpPeyrojibHUKa. PaBHOOENPEHHBIN TPEYTroiabHUK, €ro CBOWCTBA M MNPU3HAKH.
PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpAMOYTOJIbHBIN, OCTPOYTOJIbHBIN,
TYIIOYTOJIbHBI TPEYroJIbHUKU. BHelmHue yrisl TpeyrojpHuka. HepaBeHCTBO
TPEYrOJbHUKA.

YerbipexyronpHuku. [lapannenorpamMm, poMO, NpsSMOYTrojIbHHUK, KBaaparT,
Tpaneuus, paBHOOEIpEHHAsl  Tparnelusi. CgrolictBa U MPU3HAKU
napasuiesorpaMma, pomoa, mpsiMOyroibHHUKa, KBaJpara.

OKpy:KHOCTBH, KPYT

OKpyXHOCTb, KpYyI, HMX OJJEMEHTBl W CBOWCTBA; LEHTPAJIBbHBIE U
BIIMCaHHblEe yriabl. KacarenbHas u cexywas K OKPYXKHOCTH, UX CBOUCMEA.
Bnucannsie 17} OIMCaHHbIE OKPYKHOCTH JUIS TPEYIrOJIbHUKOB,
Yyemuvlpexy20ibHUKO08, NPABUTbHBIX MHO20Y20IbHUKOS.

I'eomeTpuyeckue GpUrypsl B IpoCTPpaHCTBE (00beMHbBIE TeJa)

Mmnozcoecpannuk u e2o snemenmsl. Hazeanus MHO202PAHHUKOG C PA3HBLIM
nonodcenuemM U Koaudecmeom 2paveu. llepBUUYHBIE TpPEACTaBICHUS O
nupamMujie, napajvienenunesne, npusMe, chepe, mape, IMHAPE, KOHyCe, HX
AJIEMEHTAaxX U MPOCTEUIINX CBOMCTBAX. OTHOIIEHUS

PaBencrBo ¢uryp

CaoiicTBa pPaBHBIX TPEYTOJIbHUKOB. [Ipu3Haku paBeHCTBa

TpeyrojapHUKoB. IlapaniebHOCTh MPSAMBIX



[Ipu3Haku ©  CBOWCTBAa  MAPAJUIENBHBIX  MNpsMBIX.  Axcuoma
napannenviocmu Eexnuoa. Teopema Daneca.

IlepnenaukyJasipHble NPSIMbIe

[Ipsmont yron. Ilepnenmukynsap k npsmon. HaknoHnas, npoexnus.
CepenuuHplii  nepneHIuKyIslp K  orpe3ky. Ceoticmea u  npusHaku
nepneHOUKYIAPHOCHU.

Ilooooue

Ilponopyuonanvuvle  ompesxu, nooobue  ¢ueyp. Ilo0o6HbiIe

Mpey2obHUKU.
IIpuznaxu nooobus.

B3aunmHoe pacnosioxkeHne IpsMOil U OKPY>KHOCTH, 08YX OKDYHCHOCMELL.

N3mepeHusi M BbIYMCJICHUS

Beanyunbl

[lonatne Bemmuunbl. nHa. M3mepenue mnuHbl. EIUHUIBI U3MEpEHUS
nnvHbl. Bennuuna yrna. ['pagycHas mepa yria.

[Tonsitue o miomanu IIOCKONH (urypsl u ee cBoicTBax. M3mepenue
Iomaneu. EMuHUIBI n3MEepeHnsl TUIOMAIN.

[IpeacraBnenne 06 oObeMe U ero cpoicTBax. M3mepenune oObema.
Enunuipl usmepenus o0beMOB.

HN3mepenusi ¥ BIYMCICHUS

NHCTpyMEHTBI 111 U3MEPEHUMN U IOCTPOEHU; U3MEPEHUE U BBIYUCIICHUE
yIiaoB, JUIMH (paccTosiHuil), Twiomaae. Tpuronomerpudeckue (QyHKITUU
OCTPOTO yrjia B IPSIMOYTOJIBHOM TPEYTOJIbHUKE TpucoHomempuieckue yHKyuu
mynoz2o yeia. BBbIUHACIEHHE JJIIEMEHTOB TPEYIOJIBHUKOB C MCIOJIB30BAHUEM
TPUTOHOMETPUYECKMUX COOTHOIICHHM. @DOpMysbl IUIOMIAAM TPEYTOJIbHHUKA,
napajiejorpaMmMa M €ro 4YacTHbIX BHUJAOB, (POPMyJIbI UIMHBI OKPY>KHOCTH U
miomaa kpyra. CpaBHeHUE W BbluMcieHue miomaneid. Teopema Iludaropa.
Teopema cunycos. Teopema Kocumnycos.

Paccrosinus

PaccrosiHne Mexny ToukaMu. PaccTossHUE OT TOYKH 10 NPSIMOM.
Paccmosnue mesncoy gpueypamu.

I'eomerpuyeckue mocTpoeHus

I'eomeTprueckue MMOCTPOECHHUSA JUTSL WUTIOCTPALUU CBOMCTB
reOMEeTPUYECKUX (uUryp.

NHCTpyMEHTBI U1 TNOCTPOCHUMN: LUPKYJb, JIMHENKA, YIOJbHUK.
IIpocmetiwue nocmpoenus Yyupkyiem u TUHetuKou: nocmpoeHue 6uccekmpucsyl

yena, nepneHoOuKyIsapa K npsamot, yaida, pagHo20 OaGHHOMY,



Ilocmpoenue mpey2onbHUKO8 NO mpem CMOPOHAM, O8YM CHOPOHAM U
yeny mexcoy HUMU, CIOPOHe U O8YM NPUNEHCAWUM K Hell YelaM.

enenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoGpa3zoBanus

[Tonsitue npeobpazoBanus. [IpeacraBienre o MeTanpeAMETHOM OHITHH
«rpeoOpazoBanue». Ilodobue.

JBrKeHust

OceBas U LIEHTpaIbHAsi CAMMETPHS, HOB0POM U NAPAJLLENIbHYIL NEPEHOC.
Kombunayuu osudicenuti Ha niockocmu u ux c8oucmada.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopbl

[Tonsatue BekTOpa, ACUCTBUS HAJl BEKTOPAMHU, UCIOJIb30BAHUE BEKTOPOB B
busuKe, paznoxcenue eKkmopa Ha cocmasisanujue, CKaiapHoe Npou3eedenue.

Koopaunarsl

OCHOBHBIE TIOHSTHSI, KOOPOUHAMbL BEKMOPA, pPACCMOSHUE MeHCOY
mouxkamu. Koopounamwi cepeounsvt ompesxa. Ypasnenus gueyp.

Ilpumenenue 6ekmopos u Koopouwam Ol peuleHus NPOCMenuuux
2eomempudecKux 3a0adu.

Hcropusi MaTeMaTUKH

Bo3znuknosenue mamemamuku KAk HAYKU, Smansvl ee  pa3eumusl.
OcHosHble pa3zdenvl mamemamuky. Bvloarowuecs mamemamuky u ux 6Kido 8
pazeumue HayKu.

becxkoneunocms mHoocecmsa npocmuix yucen. Hucna u onuHvl ompe3xoa.
Payuonanvuvie uucna. Ilompebnocme 6 uppayuonanvuwix uuciax. lllkona
lugpazopa

3apoocoenue ancebpvl 6 nHeopax apugmemuxu. An-Xopesmu. Poosxcoenue
oykeennou cumeonuxu. I1. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o
Haxoxcoenuu opmyn KopHeu aneeopauiecKux ypasHeHui cmeneneu, 60Ibuux
yemvipex. H. Tapmanvs, /. Kapoano, H.X. Abenv, 3. I'anya.

llosenenue  memoda  KoopOuHam,  NO3BOAANUE20  NEPEBOOUMD
2eomempuyieckue ob6vexmol Ha A3bIK aneeopwl. Ilosenenue epaguxos ¢ynxyuii.
P. Jlexapm, I1. @epma. [Ipumepwvi paznuyunsix cucmem KOOpOUuHam.

3aoaua Jleonapoo Iluzancrxoco (@ubonauuu) o Kpoauxax, Yucia
Quoonauyuu. 3adauwa o waxmamuou oocke. CXOO0UMOCHb 2eoMempudecKoll
npozpeccuu.

HUcmoku meopuu eepossmnocmeti: cmpaxosoe oeno, azapmuvlie uepbl. 11.
@epma, b.Ilackans, A. Bepuynnu, A.H.Koamozeopos.



Om 3emnedenus k eeomempuu. Iughazop u eco wxona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npasUNLHLIX MHO20Y20NbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoewue kyba. Hcmopus uucna .
3onomoe ceuenue. «Hauana» Esexnuoa. JI Dinep, H.U.Jlobauesckuu. Ucmopus
nAmMo20 nocmyaiama.

l'eomempus  u  uckyccmeo. I'eomempuueckue  3aKOHOMEPHOCMU
OKpYHCalouieco Mupa.

Acmponomus u ceomempusi. Ymo u xax ysnanu Anaxcazop, Ipamocgen u
Apucmapx o pasmepax Jlynol, 3emau u Coanya. Paccmosmusi om 3emau 0o
Jlynot u Connya. Mzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu. JI. Dunep. H.U.
Jlobauesckuii, I11.J1. Yeoviwes, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u
HABU2AYKUX HAYK, pazeumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckast
npoepamma u M.B. Kenowiu.

4. TemaTn4yeckoe MIIAHMPOBAHUE, B TOM YHCJIE C Y4€TOM
NPOrpaMMbl BOCIIMTAHUSA € YKa3aHMEM KOJU4YECTBA YaCOB, 0TBOAMMBIX
HAa OCBOCHHE KAK10# TeMbl

TemaTnyeckoe MIaHUPOBAaHKWE Yy4eOHOrO Marepuasa Mo MaTeMaTHKe IS
5-9 KJaccoB COCTaBJEHO C yd4eToM pabodeil mporpaMMbl BOCHHUTAHUS.
BocrurarensHblii TOTEHIMAI JaHHOTO Y4YeOHOro mpeaMera OOeCreYrBacT
co3ZaHue OJarompusATHBIX YCIOBUH [IJI1 Pa3BUTHS COLMAIBLHO 3HAYMMBIX
OTHOILIEHUH IIKOJIBHUKOB, H, IPEK/E BCETO, HEHHOCTHBIX OTHOLIEHUN:

-K CEMb€ KakK TJIaBHOW OINOpPE B JKW3HU YEJIOBEKA M HCTOYHHUKY €ro
CYaCTh;

-K Tpydy Kak OCHOBHOMY cNocoOy JOCTHXKEHUS >KU3HEHHOTrO
OJlarornoJiyursi 4eJoBeKa, 3ajJory €ero YCHemHOro mpodecCHOHaIbLHOIO
CaMOOIIPEAEIICHUS U OLIYIIEHNS] YBEPEHHOCTH B 3aBTPALIHEM JIHE;

- K CBOEMY OTEUeCTBY, CBOeW Mayiol u Oombiiol PonuHe kak mecty, B
KOTOPOM 4YEJIOBEK BBIPOC M MO3HAJ MEPBBIE PAaJOCTH M HEYJIayu, KOTOpas
3aBellaHa eMy MpeaKaMu U KOTOPYIO HYy>KHO 00eperaTh;

-K IPUPOJE KaK HCTOYHUKY KU3HM Ha 3€emile, OCHOBE CaMOro €€
CYLIECTBOBAHUS, HYXIAIOUIEHCS B 3allUT€ W IOCTOSHHOM BHHMAaHHUHU CO
CTOPOHBI YEJIOBEKA,

- K MUPY KakK TJIABHOMY MPUHITUITY YEJIOBEYECKOTO OOIIEKHUTHS, YCIOBHUIO
Kpenkou ApyKObl, HalaXXMBAaHMUSI OTHOILIEHUW C KoJUuleramMu mo pabore B
OyaylleM U CcO3/JaHus OJaronpusiTHOr0O MHKPOKJIMMAaTa B CBOEH COOCTBEHHOM
CEMbE;



-K 3HAHUSAM Kak MHTEIUIEKTYaJbHOMY pecypcy, OOECIEeUHBAIOIIEMY
Oyayliee uYeloBeKa, KaK pe3yjibTaTy KpOINOTIUBOIO, HO YBIJIEKATEIbHOTO
y4eOHOro Tpyaa;

- K KyJbTYpe KaK JYXOBHOMY OOraTcTBy OOILECTBAa U Ba)KHOMY YCJIOBHIO
OILYILICHUS] YEJIOBEKOM IIOJIHOTBHI IPOXUBAEMOM XHU3HHU, KOTOPOE HAKT €My
YTEHUE, MY3bIKa, HCKYCCTBO, TEATP, TBOPYECKOE CAMOBBIPAKECHUE;

- K 3J0pOBBI0 KaK 3aJIOTy JTOJTOM M AKTUBHOW JXW3HHU YEJIOBEKA, €ro
XOpOILIET0 HACTPOEHUS U ONITUMHUCTUYHOTO B3IJIs1a HA MUD;

- K OKpY’KaIOILUM JIFOJSIM KaK 0€3yCIIOBHOM M a0COJIOTHOM IIEHHOCTH, KaK
PAaBHONIPaBHBIM  COLMAJIBHBIM  MAapTHEpaAM, C KOTOPBIMH  HEOOXOAMMO
BBICTPaNBaTh J0OpPOXKENATENbHbIE W B3aUMONOAECPKUBAIOIINE OTHOILICHUS,
JAlOIIME YEJIOBEKY pajoCTh OOIIEHUS M IO3BOJSAIONIME HM30€raTtb 4yBCTBa
OJIMHOYECTBA;

- K caMuM cebe Kak X03sieBaM CBOEW CyAbObl, CaMOOIPEAEIAIOUUMCS U
CaMOpEIN3YIOIUMCSl  JIMYHOCTSIM, OTBEYAIOIIMM 33 CBOE COOCTBEHHOE

Oynymiee.

TemaTuveckoe mJIaHUpPoOBaHue. AJredpa.

7 Knacc.
4 yaca B HejaeJ10, 168 yacoB B rog.
Kou- Tema XapakTepucTHKa OCHOBHbIX BU/I0B
BO NeITeJIbHOCTH Y4eHUKA
4acoB (Ha ypoBHe Y4eOHBIX [eiiCTBHII).

I'maBa 1. Boipa:keHnsi, TOK/1€CTBa, YPABHeHHs. 27 4.

1 Hucnossie BbINOJHATH 3JIEMEHTAapHbIE 3HAKOBO-
BBIPAYKCHUSL. .
CHUMBOJIMYECKHUE JEHCTBUS: MPUMEHATH OYKBBI
2 Bripaxkenus ¢
MIEPEMEHHBIMU. JUTst 0003HAYCHUS YHCEIT, JJIS 3aITUCH 00X
2 CpaBHeHME 3HAUCHUI ..
. YTBEPKICHUI; COCTABJIATH OyKBEHHBIE BhIpa-
BBIPAKCHUM.
2 CBolicTBa aelicTBUH JKCHHUA MO YCJIOBHUAM, 3aJaHHBIM CJIIOBECHO,

Had 4YuCIaMHU.

3 T PUCYHKOM WJIH YE€PTEXKOM; MPeodPa30BbLIBATH
OKJIECTBA.

TO)KI[GCTB@HHLIC anre6pa1/1qe01<ne CYMMBI U ITPOU3BCACHUA
npeodp 330]33HHH (BBINOJIHSATH TIPUBEJICHUE TIOI00HBIX cllarae-
BBIPAKCHUM.

1 KOHTpO JIbHAS MBIX, PaCKPBITHUEC CK06OK, YIIPOUICHUE
pabdora Nel

1 YpaBHEHUE U €ro




KOPHH.

JInHerHOE ypaBHEHHE
C OJTHOU NTEPEMEHHOM.

Pemenune 3amau ¢
IOMOIIIBIO
YPaBHCHU.

CraTucTHYECKHE
XapaKTEPUCTHKHU.
Cpennee
apudmernyeckoe,
pasmax M Mojia.

Mennana kak
CTaTUCTUUYECKAA
XapaKTEPUCTHKA.

KonTpoabnas
padora Ne 2

MIPOU3BECHUN).

BbruucjasaTs yucioBoe 3HaUeHUE OYKBEHHOTO
BBIPAKEHMUSI; HAXOAUTDb 00JIaCTh IOMyCTUMBIX
3HAYEHUH NIEPEMEHHBIX B BBIPAKECHUH.
Pacno3naBaTth JTUHEHHBIE YPABHCHUA.

Pemiars 1MHEHBIE YPaBHEHUS.

PemiaTh TEKCTOBBIC 33/1a4H ANTreOpandeCcKuM
CIOCOO0M: IEPEXOTUTH OT CIIOBECHOU
(bOopMYJIUPOBKHU YCIIOBUS 3a/1aud K
anredpanvdecKoil MOJICTH IyTEM COCTaBIICHHUS
ypaBHEHUS; PEIIaTh COCTABICHHOE YPaBHCHUC;
HHTEPNPETHPOBATH PE3yJIbTaT.

N3BaekaTh nuHGpOpMaLINIO U3 TAOJIUIL U

anarpamMM, BbIIMOJIHATHb BBIYUCIICHUA 110
TaOJIMIHBIM JaHHBIM. Onpeue.Jme 110
AunarpamMmmam HanOOJILIINE U HAMMEHBIITHE

JaHHBIC, CPABHUBATbL BCIIMYNHEIL.

IpeacraBiasaTh HHGOPMAITUIO B BUJIC TaOIHII,
CTOJIOYATHIX M KPYTOBBIX AHArpaMM, B TOM

YUCJIE C MOMOIIBIO KOMIIBIOTEPHBIX ITPOTPAMM.

IIpuBoAUTHL TPUMEPHI YUCIOBBIX TAHHBIX
(tieHa, poct, BpeMsi Ha AOPOTY U T. 1.),
HAXOJUTh CpeHee apupMeTUuIecKoe, pazmax
YHUCJIOBBIX HA0OPOB.

IIpuBoAUTH ComEepKATEITHHBIC TPUMEPHI
WCIIOJIb30BAHUS CPETHUX TSI ONTUCAHUS
JTaHHBIX (YPOBEHB BOJBI B BOJIOEME,

CIIOPTHBHBIC TTOKA3aTEIN, OTPECIICHUE TPaHHI]
KJIMMaTUYECKUX 30H).

I'nasa 2. ®yukuumu. 18 4.




Yro Takoe PpyHKLIHUA.

Brruncnenne
3HAYCHUN (PYHKIIMU
1o opmyie.

I'padux byHKIHN.

Jluneitnast GyHKIMs.

[Ipsmas
IIPONOPLIMOHAIIBHOCTD
u e€ rpaduk.

JIuneitnast GpyHKUMS U
e€ rpaduk.

Konrpouabnas
padora Ne 3

BoruuciaaTs 3Ha4eHNUS PYHKITUH, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAUMOCTH
HCMO0JIb30BaTh KAIBKYJISATOD); COCTABJATH

TaOIUIbI 3HAYCHUN QYHKIIHUA.

CrpouTts 110 Toukam rpaduku QyHKIUH.
OnuceiBaTh CBOICTBA (DYHKIIMU HA OCHOBE €€

rpaguuecKoro NpeICTaBICHUS.

MoaeaupoBarThb peaibHbIE 3aBUCUMOCTH
dbopmynamu u rpadpukamu. Yurats rpaduku

PCAJIBbHBIX 3aBUCUMOCTEH.

Hcnoab3oBath QyHKIUOHATBHYIO CUMBOJIMKY
JUIS 3alIUCH Pa3HOOOpa3HbIX (PAKTOB,
CBA3aHHBIX C pacCMaTpUBAEMbIMH (PYHKIUSMU,
oOoraias OnbIT BHIITOJIHEHUS 3HAKOBO-
CHMBOJIMYECKUX AeUCTBUU. CTPOMTH peUeBbIC
KOHCTPYKIIMU C UCTIOJIb30BAHUEM

(GyHKIIMOHATBHOM TEPMUHOJIOTHH.

Hcnoab30BaTh KOMIBIOTEPHBIE TPOIPAMMBI
JUTSl TIOCTpOEHUS TpadMKOB (PYHKIUH, 115
UCCJIEI0BAHHUS MTOJIOKEHNS Ha KOOPIUHATHON
IJI0CKOCTU Ipa@uKoB (GYHKIMM B 3aBUCUMOCTH

OT 3HaYCHHUH KOA(D(PHUITMESHTOB, BXOIAIINX B
dopmyuy.

Pacno3naBaTh BUAbI U3y4aeMbIX (DYHKIIHA.
Iloka3bIBaTh CXeMaTUUYECKU MOJIOKEHUE HA
KOOPJIMHATHOM MJIOCKOCTH IpaprKoB HYHKIHA.

I'maBa 3. Ctenens ¢ HaTypaJabHbIM NOKa3aTeseM. 19 yac.

Onpenenenue
CTETICHU C

OnucbIBaTh MHOXXECTBO OCIbIX YHUCECII,




HaTypaJbHbIM
[IOKA3aTEJIEM.

YMHOXEHNE 1
JICTIEHUE CTEIICHEN.

BosBenenue B
CTCIICHD
MIPOU3BE/ICHUS U
CTCIICHHU.

OIHOYWIEH U €ro
CTaHJIAPTHBIN BHJI.

YMHOKEHHE
OJIHOYJICHOB.
BosBenenue
OJIHOYJICHA B CTCIICHD

OyHKIMU
y=x%y=x°H"ux
rpaduKy.

KonrpouabHas
padora Ne 4

MHOXKCECTBO pallMOHAJIbHBIX YUCCII,

COOTHOIICHUC MCKAY 3TUMH MHOKCCTBAMM.

CpaBHUBATB U yHIOPSAI0YUBATH
paloHaIbHbIE YHCIIA, BHIIOIHATH BEIYUCIICHUS
C pallMOHAJILHBIMU YMCJIAMHU, BBIYUCJIATH

3HAUCHMUS CTEIICHEH C OEJIbIM ITIOKAa3aTCIICM.

@opMyIMpPOBaATH OINPECICHUE KBAPATHOTO

KOpH# u3 yucna. Uenosb3oBath rpaduk

byHKIIIH

y = x° JUIS HAXOK/IEHHS KBAIPATHBIX KOPHEH.
BoruucjasaTs TOUHbIE U TPUOIMKEHHBIE
3HAYEHUsI KOPHEW, UCIIOJIb3YsI IPH
HEO0OXOJAMMOCTH KAJIbKYJISITOP; MIPOBOAUTD

OLIEHKY KBaJIpaTHBIX KOPHEM.

@DopMyJTHPOBATH ONIPEICICHUE KOPHS
TPEThEH CTETICHN; HAXOAUTh 3HAUCHUS
KyOHM4YeCKUX KOPHEH, MpU HEOOXOIMMOCTH

VICIIOJIb3YS KaJbKYJISTOP.

I'1aBa 4. MHoro4jiensbl. 24 yac.

MHoro4ieH 1 ero
CTaHJAPTHBIN BU].

Cnoxenue u
BBIYUTAHUE
MHOTOYJIEHOB.

YMHOXEHUE
OJHOYJIEHA Ha
MHOTOYIEH.

Brirecenue o01ero
MHOXHUTENA 3a
CKOOKMU.

®opMyIMpPOBaTh, 3aIIMCHIBATH B
CUMBOJIMYECKON (popMe 1 000CHOBBHIBATH
CBOMCTBA CTENEHU C HATYpaJIbHBIM I10-
Ka3aTeseM; NPUMEHSTh CBOMCTBA CTENEHU IS

npeoOpa3oBaHus BHIPAKEHUN U BHIYUCICHHIA.




YMHOXEHUE
MHOTOYJIEHA Ha
MHOTOYJIEH.

Paznoxxenue
MHOro4JIeHa Ha
MHOYKUTEIH
CII0COO0OM
T'PYIITHPOBKH.

KonTpoJsbHasn
padora Ne 5

BBINoOJHATL 1eiICTBUI C MHOTOWICHAMH.

BbInoJaHaTe PAa3JI0OKCHUC MHOT'OYJICHOB Ha

MHOXHTCIIN.

PacniozHaBaTh KBaIpaTHBIN TPEXWICH,
BbISICHATH BO3MOKHOCTb Pa3JIO’KEHHS Ha
MHOKUTEIIN, NPEeJCTABJAATH KBAaIPaTHbIN
TPEXWICH B BUJE IPOU3BEACHUS JTUHEUHBIX
MHOXUTEJIEH.

IIpumeHnsaTh pazinyHbie POPMBI

CaMOKOHTPOJIS IPH BBIMOTHCHUN
npeoOpa3oBaHUM.

I'maBa 5. @opmyJibl COKPALIEHHOT0 YMHOKeHHs. 23 1ac.

Bossenenue B
KBaJIpaT u Kyo
CYMMBI U Pa3HOCTHU
JIBYX BBIPAKCHUU.

Paznoxenue Ha
MHOXHUTEIN C
MTOMOIILI0 POPMYIT
KBaJpaTa CyMMBI U
KBaJpaTa Pa3HOCTH.

YMHOXeEHNE
Pa3HOCTH JIBYX
BBIPAKCHUM HA UX
CyMMY.

Paznoxxenune
Pa3HOCTH KBaJpaToOB
Ha MHOXHUTEJIIH.

Paznoxenue Ha
MHOKUTEJH CyMMBI U
Pa3HOCTH KyOOB.

[IpeobOpazoBanue
IIEJIOTO BBIPAKCHHS B
MHOTOYJICH.

[Ipumenenune
Pa3IMYHBIX CIOCOOOB

BbinoJHaTh IIGIZCTBI/IH C MHOI'O4JICHAaMH.

BoiBoguTh hopMyIsIbl COKpAIIEHHOTO
YMHOKCHHUSI, MPUMEHATH UX B
npeoOpa3oBaHUSIX BBIPAXKECHUMN U

BBIYMCJICHHAX.

BoinmoansaTs Ppa3JI0KEHUC MHOT'OYJICHOB Ha

MHOMXHWTCIIN.

Pacno3HaBaTh KBaJIpaTHBIA TPEXUJICH,
BBISICHSITh BO3MOYKHOCTh Pa3JIOKEHUS Ha
MHOXXHUTEIY, MPeACTABJATH KBaIpaTHBIN
TPEX4JICH B BUJC MIPOU3BEACHHS JIMHCHHBIX
MHOKHTENEH.

IpumeHsaTH paznuyHbie GOPMBI

CaMOKOHTPOJIS TIPH BBITTOJTHCHHH
npeoOpa3oBaHui




AJIS1 pa3JIOKCHUS Ha
MHOXKHTCIIN.

KonTponbhas pabota
Ne 6

6

I'naBa 6. Cucrembl JIMHEHHbIX ypaBHeHuil. 18 vac.

JluHerHoe ypaBHEHUE
C IBYMsI
MIEPEMEHHBIMU.

['padux nuneitHOTO
ypaBHEHUS C IBYMsI
EPEMEHHBIMH.

CucreMBbl JIUHEUHBIX
YPaBHEHUM C ABYMS
MEPEMEHHBIMH.

Pemenue cucrem
JINHEUHBIX
YPaBHEHHUM.

Cooco0
[MOJACTAHOBKHU.

Crioco0 ci10KeHus.

Pemenne 3amau ¢
IIOMOIIBIO CUCTEM
YpaBHEHUM.

KontponbHas pabota
NeT7.

OmnpenessiTh, ABISETCA JIU IIapa YUCEN
pPELIEHUEM TAHHOTO YPABHEHUS C IBYMsI
IIEPEMEHHBIMU; PUBOAUTH IIPUMEPHI

pelIeHus] YPABHEHHM C ABYMS IEPEMEHHBIMU.

Pematsb 3a1aun, anreOpandeckoil MOAEIbIO
KOTOPBIX SIBJISIETCS] YPABHEHHUE C JIBYMSI
MEPEMEHHBIMU; HAXOAUTD 1EIIbIC PEIICHUS

myTeM Iepedopa.

Pemiath cuctemsl IByX YpaBHEHHN C IBYMsI

INEPEMCHHBIMH, YKA3aHHBIC B COACPKAHUU.

PemiaTh TEKCTOBBIC 3a/1a4 aNreOpandecKum
CrocoOoM:

NEPEXOAUTH OT CIOBECHOU (POPMYIUPOBKU
yCIIOBUSA 33/1a4 K anreOpandeckoi Moienu
MyTEM COCTABJICHUS CUCTEMbI YPABHEHHIA;
peliaTh COCTaBICHHYI CUCTEMY YPAaBHEHHU;
WHTEPIPETUPOBATH PE3YIIbTAT.

Crtpoutsb rpadvku ypaBHEHUN C TBYMSI
nepemeHHbIMU. KOHCTpYyHpOBaTH
SKBUBAJICHTHBIE PEYEBHIC BHICKA3bIBAHUS C
WCIIOJI30BAaHUEM anTeOpanvdeckoro u

IrCOMCTPHUUCCKOI'O A3BIKOB.




Pemiath 1 Mcciie10BaTh YPaBHEHUS U
CHUCTEMBI YPAaBHEHUHN HA OCHOBE
GyHKIIMOHATBHO-TPAPUIECKUX TPEICTABICHUN
ypaBHEHUN

IToBTOpEHHE.
Penienue 3agau.

3HaTh MaTepuai, U3y4YEeHHbIN B Kypce
MaTeMaTHKH 3a 7 KJ1acce

YMeTb IpUMEHATD [TOJyYEHHbIE 3HAHUS Ha
IPAKTHKE.

YMeTb JTIOrMuecKy MbICIUTh, OTCTAaUBaTh CBOIO
TOUKY 3pEHMSI U BBICIIYILINBATh MHEHUE JIPYTHUX,
paboTaTh B KOMaH/IE.

Hroro: 168 uac.

Aureopa
8 kiacce

4 yaca B Hejed10, 168 yacoB B roa

Kou- Tema XapaKkTepuCTHKA OCHOBHBIX BHI0B
BO AeSITeJIbHOCTH YYCeHUKA
4acoB (Ha ypoBHe y4eOHBIX JeiicTBHIl).
I'naBa 1. PaunonajbHbI€e 1pO0OH.
29 yacos

3 | PatnonanbHbBIC
BBIPAXKEHUSI.

3 OcHoBHOE .
CBOICTBO IPOGH. D®opMyIHPOBATH OCHOBHOE CBOWCTBO
Coxpaienne anredpanyecKkoi IpoOu U MPUMEHSITh €ro JJis
ApOOEH. .

npeoOpa3zoBaHus IPOOEH.

2 Croxenue n BbInoHATH ACCTBUS ¢ anredpandyecKuMu
BBIYUTAHUE JIpoOeit
C OMHAKOBBIMH npobsimu. IlpeacTaBasATh 11E70€ BbIpAXKEHUE B
3HAMCHATCIAIMU.2 | gyjie MHOTOUJICHA, APOOHOE — B BUJIC

3 | Cioxenue u
BBrunTaHKe Mpodeir | OTHOLICHHA MHOTOWICHOB; I0Ka3bBaTh
C pasHbIMHA TOX/JIECTBA.
3HAMEHATEJISIMHU.

1 KonTposbHas DopMyJIHPOBATH OINPEICIICHUE CTEIIEHHU C

paboTa nmo Teme
«Crnoxenue u
BBIYMTAHHE

LEeJIbIM MToKa3aTeneM. PopMyJIHpoOBaTh,
3anMCchbIBATH B CHMBOJIMYECKOH Qopme U
WTKOCTPUPOBATh TPUMEPAMU CBOMCTBA




paroHaIbHBIX
IpoOeii»

AHanus
KOHTPOJIbHOU
paboTHI
YMHOKEHNE
IpoOeit.
Bo3sgenenue npoou
B CTCTICHb.

Jlenenue apobeii.

[IpeobOpazoBanue
pPalOHAIIBHBIX
BBIPAKCHU M.

OyHKIUSA y=K/X U
e€ rpaduk.

KonTponbHnas
pabota Ne2

CTEIICHH C LIEJIBIM [T0KA3aTesIeM; NPUMEHATH
CBOWCTBA CTENEHM Ul IpeoOpa3oBaHus
BBIPAKEHUN U BBIYNCIICHHM.

I'1aBa 2.

KBaagpatHsie kopHu. 25 yac.

JleilicTBUTE/IbHBIE YHCJIA.

1

PanmnonansHbIe
qucla.

HNppauunonanbHbie
YyHUCIIa.

Apupmerndeckui

KBa/IpATHbIN KOPEHb.

1

KBangpaTHbie
KOPHU.
Apudmernyeckuii
KBaJIpaTHbBIN
KOPEHBb.

VYpaBHeHue x° =a.

Haxoxnenue
npUOTMKEHHBIX
3HAYCHUI
KBaIpaTHOTO
KOPHSI.

OyHKIUA Y = Jx u
e€ rpaduk.

IIpuBoaUTHL TPUMEPHI UPPALUOHATBHBIX YHCEIT;
PaCNoO3HABaTh PAllMOHAJIBHBIE U
UPpaLMOHAIbHBIEC YNCia; H300pakaTh yucia

TOYKaMHU KOOPJIUHATHOUN MPSIMOM.

HaxoauTh necaTHaHbIC PUOIHKCHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIT;
CPaBHMBATH U YHOPSA0YUBATH

I[GﬁCTBHTGJ'IBHBIG qucia.

OnucbIBaTh MHOXKECTBO JICP'ICTBI/ITeJIBHBIX

YHCCII.

Hcnoan3o0BaTh B MMCbMEHHON MaTeMaTUUYECKOM
peun 0003HaYeHUs U Tpaduyeckue n300pakeHUs




CBoiicTBa

apu(pMeTHYeCKOro

KBaJApPaTHOI'0 KOpHi.

1

KBanparnsiit
KOpPEHb U3
MIPOU3BE/ICHUS U
TpOOH.

KBanparnsiit
KOpPEHb U3 CTETICHH.

IIpuMeHeHue CBOKCTB

apu(pMeTHYeCKOro

KBaJApaTHOIro

Brinecenue
MHOKHUTEJS 3a 3HaK
KopHs. BHecenue
MHOKHUTEJIS O
3HAK KOPHS.

[IpeobOpazoBanue
BBIPAXKCHUMH,
coJiepaKalnx
KBaJIpaTHbIC KOPHHU.

KonTponbnas
pabota Ne 3

YHUCJIOBBIX MHOXECTB, TEOPETUKO-
MHO>KECTBEHHYIO CUMBOJIHKY.
@opMyIHPOBATH OIPEACIICHUE KBAAPATHOIO

KOpHs U3 uucna. Mcnoab3oBath rpadux
DYHKIHE y = X° U HAXOX/ICHHS KBAAPATHBIX
KOpHEH. BBIYMCISITH TOUHBIE U IPUOIMKEHHBIE
3HAYEHHUsI KOPHEHU, UCIIOJIb3Ysl IIPU
HEOOXOMMOCTH KaJbKYyJIATOP; IPOBOIUTD

OICHKY KBaApPaTHBIX KOpHGfI.

Jloka3pIBaTh CBOMCTBA apu(PMETUIECKUX
KBaJIpATHBIX KOPHEH; NPUMEHSITh UX IJIs

npeodpa3oBaHUs BRIPAKCHUI.

BouIyuciasiTh 3HaUEHUS BBIPAKEHHM,

CoJIep KalllX KBaJPaTHbIE KOPHU; BBIPAKATH
NEPEMEHHBIE U3 T€OMETPUUECKUX U PUZNYECKUX
dbopmy.

HccaenoBaTh ypaBHCHUE BHIA X° = a ; HAXOIUTh

TOYHBIC ¥ IPHOIMKCHHBIC KOpHU TipH a > 0

I'nasa 3. KBajgpaTHble ypaBHeHHS.

30 ygac.

KBagpatHoe ypaBHeHHe H

€ro KOpHH.

2

Hemnonabie
KBaJpaTHbIC
YpPaBHEHHUS.

dopMyna KOpHEN
KBaJpaTHOTO
YPaBHEHHUSI.

Pemenue 3agau ¢
IMOMOIIBLIO
KBaJIPATHBIX
YpPaBHEHUM.

Pacno3naBaTh IMHENHBIE U KBaJAPATHBIC

ypaBHEHUS, TIEJIbIE U IPOOHBIC ypaBHEHHUSI.

Pemath KBagpaTHbIE YpaBHEHNS, & TAKKE
YPaBHEHMS, CBOJALIMECA K HUM; pelaTh

JTPOOHO-paIMOHATBHBIC YPAaBHEHUS.

HccaenoBaTh KBaJpaTHbIE YPaBHEHUS 110




3 Teopema Buera. JUCKPUMHHAHTY U KO3 pHLImeHTam.

1 KoHTpobHas Pemathb TEKCTOBBIE 3a/1aul alreOpandecKum
pabota Ne 4 CIIOCOOOM: MEPEXOUTH OT CIIOBECHOMN
(GhOpMYJIUPOBKHU YCJIOBUS 3314l K

JpoGHO panuoHaIbHble | AITCOPANYCCKOM MOJICIH ITyTEM COCTABIICHH
ypaBHEHHSI. YPaBHEHUS; pEIIaTh COCTABICHHOE yPaBHEHUE;
HHTEePIpPEeTHPOBATDH PE3YIIbTAT.

5 Pemenue npoGHBIX
paIrmoHATBHBIX
YpPaBHECHUM.

4 Pemenne 3amau ¢
ITOMOUIBIO
PalMOHAIIBHBIX
YPaBHEHHU.

1 KonTtponbpHas
pabota Ne 5

I'naBa 4. HepaBencrBa. 26 4ac.

YucoBble HEPABEHCTBA U
HUX CBOMCTBA.

1 YucnoBeie

HEPaBEHCTBA.
v HaxoanTb, aHAJM3UPOBATH, COMOCTABJISATH
2 CsoiicTBa
YUCJIOBBIX YUCJIOBBIC XapaKTEPUCTUKH OOBEKTOB
HEPaBEHCTB.
OKPYKAKOIIETO0 MUPA.
2 Crnoxenue u Py m P
YMHOKCHHE Hcnoan3oBaTh pa3Hbie (POpPMBI 3aITUCH
YUCJIOBBIX .
MPUOIMKCHHBIX 3HAUCHUI; JIeJIaTh BBIBOJIBI O
HEPABCHCTB.

TOYHOCTHU MPUOIMKEHUS IO 3aITUCH
1 [TorpemHocTs 1

TOYHOCTbH MPUOIMKEHHOTO 3HAYCHUS.
npUOJIMKEHUS.
1 KoHTposbHas BbINOJIHATH BBIYHUCIICHUS C PCATbHBIMU

pabora Ne 6 TAHHBIMHU.

HepasencrBa ¢ oaqHoi
MepeMEeHHOU U UX
CHCTEMBI.

BbINogHATH TPUKUKY U OLIEHKY PE3YIhTaTOB




[Tepeceuenne u
00beIMHEHUE
MHOKECTB.

YuciioBrle
MIPOMEKYTKHU

Pemenue
HEPABEHCTB C
OJTHOM
IIEPEMEHHOM.

Pemrenue cucrem
HEPABEHCTB C
OJIHOU
IIEPEMEHHOU.

KonTponbHnas
pabota Ne 7

BBIYMCJIICHHUH.

DopMyJIMPOBATH CBOKMCTBA YMCIIOBBIX
HEPABEHCTB, HJIDCTPUPOBATH UX HA
KOOPJAMHATHOW MPSIMOU, 10KA3bIBATH
anreOpanyecku; MPUMEHSITh CBOWCTBA

HEPaBEHCTB P PELIECHNH 3a/1a4.

Pacno3naBarthb JIMHEHHBIE HEpAaBEHCTBA. PemiaTh
JIMHENHBIC HEPABEHCTBA, CUCTEMbI JINHENHBIX
HEPaBECHCTB.

IIpuBOAUTH IIPUMEPHI KOHEUYHBIX U
OE€CKOHEUYHBIX MHOKECTB. Haxoauth

06T>€,Z[I/IHGHI/I€ H IICPCCCUCHUC MHOKCCTB.

IIpuBoaMTHL TPUMEPHI HECTOKHBIX

KJIacCU(PUKaLUK.

Hcnoan3oBarhb TCOPCTUKO-MHOKCCTBCHHYIO
CUMBOJIMKY U S3BIK IIPHU PCUHICHUHU 3a1a4 B XOAC

W3y4YECHUs PA3JIUUYHBIX Pa3/IesioB Kypca.

NnirocTpupoBaTh MaTeEMaTHUECKUE TOHATUS U
yTBEpKJIeHUs npuMepamu. Mcnoab3oBaTh

IIPUMEPBI U KOHTP MPUMEPHI B Apr'yMEHTALUH.

KoncrpynpoBatbh MaTeMaTH4YECKHE
IIPEIJIOKEHMS C IIOMOLIBIO CBA30K eciu ..., mo ...,
6 MOM U MOJILKO MOM ClyHae, TOTUIECKUX

CBJA30K U, Uill.

I'1aBa 5. CreneHnb ¢

14 gac.

HeJbIM NMMOKa3aTeJJIeM. JIeMEeHTbI CTATUCTHKH.

CrerneHs ¢ 1LEJIBIM
MOKa3aTeJeEM U €€
CBOMCTBA.

@opMyIHPOBATH OIPEACIICHUE CTEIIEHHU C
1eJIbIM MoKa3aTesieM. @opMyJIMpoOBaTh,




Onpenenenue
CTEIEHU C LIeJIbIM
OTpHULIATEIbHBIM
MOKAa3aTeJIeM.

CBoliCcTBa CTEIICHA
C LIEJBIM
[MOKAa3aTeJIEM.

CranmapTHBINA BU
qHcia.

DJIeMEHTBI
CTATUCTHKH.

Co6op u
IPyHIIUPOBKA
CTAaTUCTHUYCCKUX
JTaHHBIX.

Harnsanoe
MIPE/ICTABJICHUE
CTaTUCTHUYCCKOMU
uHbOopMaIuu.

3anMCchbIBATH B CHMBOJIMYECKOH Qopme U
WLTICTPUPOBATh [TPUMEPAMU CBOMCTBA
CTEIEHU C LIEJIBIM NIOKa3aTeeM; MPUMEHATH
CBOWCTBA CTENEHM Ul IpeoOpa3oBaHus
BBIPAKEHNUN U BBIYNCICHUM.

H3Baexkath nHpopmanmio u3 TadIuIl U

JiiarpaMM, BbINOJHATH BBIUUCICHUS 110
TaOJUYHBIM JaHHBIM. OnpeaeasiTh 10
JTuarpaMMaM HauOOJIbIIINEe U HAUMEHBIIINAE

JaHHBIC, CPABHUBATDb BCIIMYMUHEI.

IIpeacraBisitb HHGOPMAITUIO B BU/IE TAOIHII,
CTOJIOUATHIX U KPYTOBBIX AHarpaMm, B TOM YKCJIE

C IOMOIIBIO KOMIIBOTCPHBIX IIPOTI'PaMM.

IIpuBoauTH CoepKaTeIbHbIC IPUMEPHI
WCIIOJIb30BaHUs CPEHUX ISl OTIMCAHUS JAHHBIX
(YpoBeHB BOJIBI B BOJIOEME, CIIOPTUBHBIC
MOKa3aTeu, ONPEACTICHUE TPAHUL] KIMMATH-

YECKUX 30H)

IHoBTOpenmue. 10
qac.

3HaTh MaTepuaj, H3y4YCHHBIN B Kypce
MaTEMATHKH 32 8 Kjiacc

YMeThb NIPpUMEHSITH MIOJy4YCHHBIC 3HAHUS Ha
MIPaKTHUKE.

YMeTh JIOTHYECKH MBICITUTh, OTCTAUBAaTh CBOIO
TOYKY 3PEHHS ¥ BBICIYIINBATh MHCHUE IPYTHUX,
paboTaTh B KOMaHJIE.

HUroro: 168 uac.




Auredpa
9 kJjacc

4 gyaca B Henen10, 168 yacoB B roa

Ne Tema XapaKkTepuCcTHKA OCHOBHBIX BU/I0B
AeSITeJIbHOCTH YUCHUKA
(Ha OCHOBe Y4eOHBbIX JelCTBH)
1 |I'n.l.KBaapatuunas | BeraucasaTs 3HaueHUs] QYHKIUHN, 3aJaHHBIX

bynxums.
29 yac.

OYHKIMA U UX
CBONCTBA.
®yukius. O6nactb
OTIpEICTICHHS U
00JacTh 3HAYCHU I
byHKIUU.
CaolicTBa PyHKIUH.
KBagpaTnbiit
TPEXUJIEH.
KBagpaTnbiit
TPEXUJIEH U €T0
KOPHH.
Pasznoxenue
KBaJIPaTHOTO
TpEXUJICHA Ha
MHOKHUTEIIH.
KBagpaTnunas
byHKIUA U €€
rpaduk.

Oynknus y =ax’, e
CBOICTBA U TpaduK.
['paduxu pyHKUMN
y=ax’+nu
y=a(x-—m)?.

[TocTpoenue rpaduka

KBaApaTUYHOMN
byHKIUH.

CrenenHasi pyHKIIHS.
Kopens Nn-ii crenenu.

OyHKIUA y=X".

dbopmynamu (Ipu HEOOXOAMMOCTH
HCIO0JIb30BaTh KAJIBKYJISTOD); COCTABJIATH

TaOIUIIBI 3HAUCHUN (DYHKIIHIA.

CrpouTtsb 110 TouKam rpauku GyHKIUH.
OnuceiBaTh cBOKCTBA (YHKIIUM HA OCHOBE €€

rpaduuecKoro npecTaBICHUS.

MopaeanpoBaTrh pealbHbIC 3aBUCUMOCTH
dbopmynamu u rpadukamu. YuraTs rpaguku

pEAIbHBIX 3aBUCUMOCTEM.

Hcnoan3oBaTh GyHKIMOHAIBHYIO CUMBOJIHUKY
JUTSI 3aIIMCH Pa3HOOOpa3HbIX (PaKTOB, CBI3aHHBIX
C paccMaTpuBaeMbIMU (PYHKIUSIMHU, oOoraias
OIBIT BBINIOJHEHNS 3HAKOBO-CUMBOJIMYECKUX
nerictBuil. CTPOUTB peyeBble KOHCTPYKIIUU C
UCIOJIb30BaHUEM (DYHKIIMOHATIBLHOM

TCPMHUHOJIOTHH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JJIS
NOCTpoeHus rpa@uKoB QyHKIMM, 115
WCCJIEIOBAHMS MOJIOKEHHSI HA KOOPAMHATHOM
IUIOCKOCTH Ipa@UKOB PYHKIMM B 3aBUCUMOCTHU

OT 3HaYeHHH K03()(PUIIMEHTOB, BXOASAIIUX B




Kopens N—i1 crenenu.

hopmyy.
Pacno3naBaTthb BUJIbI U3y4aeMbIX (YHKITUH.

IToka3bIBaTh CXEMaTHUECKHU II0JIOKECHHUE Ha

KOOPJIMHATHOM TUIOCKOCTU TpauKOB (DYyHKIIHIA

y=ax’, y=ax’+n, y=a(x-m)?, y=x", B
3aBHCHUMOCTH OT 3HAYeHUN KOA(P(HUITUEHTOB,

BXOJISIIUX B (DOPMYIIBI.

CtpouTh rpaduku u3yyaeMbix QyHKITUH;
ONMUCHIBATH NX CBOMCTBA

I'n.2.YpaBHenus u
HEPABEHCTBA C
OJHOM NepeMEeHHOM.
20 yac.

YpaBHEHUS ¢ OOHOU
IIEPEMEHHOM.

[lenoe ypaBHEHUE U
€ro KOpHH.

HpoOHbie
palKOHAIIbHbBIE
YpaBHEHUS.
HepasenctBa ¢ ogHou
IIEPEMEHHOM.
Pemenne HepaBeHCTB
BTOPOM CTETIEHH C
OJTHOW MEPEMEHHOM.
Pemienne HepaBeHCTB

MCTOJO0M MHTCPBAJIOB.

Pacno3naBaTthb JIMHEHHBIE U KBaJpaTHbIE

ypaBHEHUS, LENIbIE U IPOOHBIE YPaBHEHUS.

Pemiath nuHelHbIC, KBaApaTHBIE YPABHEHUS, A
TaKXe YpaBHEHUs, CBOJSIIMECS K HUM; peliaTh

JIPpOOHO-pallMOHAIbHBIE YPABHEHUSI.

HccaenoBaTh KBaJipaTHbIE YPAaBHEHUS 110

JTUCKPUMUHAHTY U KO3 DUITEHTaM.

Pemath TeKCTOBBIE 3a/1aud aNreOpandyecKum
CrocoOOM: MEPEXOAUTH OT CIIOBECHOM
(GhOopMYJIMPOBKHU YCJIOBUS 33/1a4d K
anreOpanyecKor MoJIesId MyTeM COCTABJICHUS
YPaBHEHHUS; PEIIATh COCTABIICHHOE YPaBHEHUE;
HHTEPIPETUPOBATH PE3YJIbTaT.

Pacno3naBaTthb JIMHEWHBIE U KBaJpaTHBIE
HEpaBEHCTBA. PemiaTh KBaJapaTHbIC HEPABEHCTBA
Ha OCHOBE IrpadUUeCKUX MpeJICTaBICHUN

I'n.3.YpaBHuenus u
HEPABEHCTBA C
ABYMSI
nepeMeHHbIMHU. 24
yac.

YpaBHEHUs C AByMs
IIEPEMEHHBIMU U UX
CUCTEMBI.

YpaBHEHUE ¢ AByMs

Omnpenensitb, SBISIETCSA JIU TIapa YUCEI
peLIeHNEeM TaHHOTO YPAaBHEHUS C ABYMsI
MIEPEMEHHBIMU; PUBOAMTH IIPUMEPHI PELICHUS

YPaBHEHUU C IBYMS IIEPEMEHHBIMM.

Pemarts 3a1aun, anreOpandeckoit MOAEIIbIO

KOTOPBLIX ABJISACTCA YPABHCHUC C IBYMA




IIEPEMEHHBIMU U €TO
rpaduk.
['paduueckuii ciocod
pelIeHns CUCTEM
YpaBHEHUM.

Pemenue cucrem
YPaBHEHUI BTOPOU
CTEIICHH.

Pemenue 3agau c
MTOMOUIBIO CUCTEM
YPaBHEHUI BTOPOU
CTEIICHH.
Hepasencrsa ¢ 1Byms
MIEPEMEHHBIMU U UX
CUCTEMBL.
Hepasencrsa ¢ 1Byms
IIEPEMEHHBIMHU.
CucreMbl HEPaBEHCTB
C AByMS
IIEPEMEHHBIMU.

nepeMeHHbIMY; PelmaThb cucTeMsl 1ByX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU, YKa3aHHbBIC B

COZICpKaHUU.

Pemarh TeKCTOBBIE 337]aUn aNreOpandeckKum
CII0COOOM:

NEPEXOIUTH OT CIOBECHOU (POPMYITHPOBKU
YCIIOBUS 33]aui K ajare0panyeckon Moaenu
IyTEM COCTABJICHUS CUCTEMBI YPABHECHU;
Pemiarb cOCTaBIICHHYIO CUCTEMY YPABHEHMU;
WHTEPIPETUPOBATH PE3YJIbTAT.

CrpouTsh rpapuku ypaBHEHUH C IBYMS
nepemeHHbIMU. KoHCTpyHpoBaTh
DKBUBAJICHTHBIE PEUYEBBIC BHICKA3BbIBAHUS C
UCIT0JIb30BAaHUEM aNre0OpandecKkoro u

IrcOMCTPHUUICCKOI'O A3BIKOB.

Pemiathb v ucc/ie1oBaTh YpaBHEHUS U CUCTEMBI
ypaBHEHUH Ha OCHOBE (DYHKIIMOHAILHO-

rpaduuecKkux npeAcTaBiICHU YpaBHEHUN

I'n.4.I1porpeccun. 17
yac.

Apudmernueckas
IPOrpeccHsl.
[TocnenoBaTenbHOCTH.
Onpenenenue
apupMeTHIECKON
IIPOTPECCHH.
dopmyna N-ro wieHa
apupMeTHIECKON
POTPECCHH.
dopMyJia CyMMBI
MEePBHIX N YJICHOB
apupMeTHIECKON
IPOTPECCHH.

HpI/IMeHSITL HNHICKCHBIC 0603Ha‘lCHI/I${, CTPOUTD
PCYCBBIC BBICKA3bIBAHWA C HCIIOJIb30BAHHNCM
TCPMHUHOJIOTHH, CBSI3aHHOM C TTOHATHEM

IIOCJICA0BATCIIbHOCTH.

BbI4UCJISATH YJICHBI OCIEI0BATEIILHOCTEN,
3aIaHHBIX (POPMYIIOM N-TO YIeHa Uin
pPEKyppeHTHOM (hOopMyJIoii. Y cTaHABJIMBATH
3aKOHOMEPHOCTh B IOCTPOCHUU MOCJIEN0BA-
TEJIbHOCTH, €CJIM U3BECTHBI IEPBBHIE HECKOIBKO €€

ywieHoB. M300pakaTh 4iieHBI




['eomerpruueckas
IIPOTPECCHSL.
Onpenenenue
F€OMETPUYECKOU
IIPOTPECCHH.
dopmyna N-ro wieHa
F€OMETPUUECKOMN
MIPOTPECCHH.
dopMyJia CyMMBI
MIEPBBIX N YJICHOB
F€OMETPUUECKOMN
IIPOTPECCUU.

HOCHGHOB&TGHBHOUHITOqKaMHIﬂlKOOpHHH&THOﬁ

IINTOCKOCTH.

Pacno3naBath apudmeTHuecKyro u
T€OMETPUYECKYIO TPOTPECCUU MPU PA3HBIX
criocobax 3ajanusi. BbIBOAMTH Ha OCHOBE
J0Ka3aTeNbHBIX PacCyXAeHUN (HOpMyIbI 00IIETO
yjieHa apu(pMETUIECKON U TEOMETPUIECKOM
IIPOTPECCHI1, CYMMBI IIEPBBIX 1 YICHOB
apu(pmMeTryecKo U reoMeTpuIecKoi npo-
I'PECCHIA; pelIaTh 3a/1a4 C UCIOJIb30BaHUEM

TUX QPOpPMYIL

PaccmaTpuBaTh puMepsl U3 peaabHOM )KU3HY,
WUTIOCTPUPYIOIINE U3MEHEHHE B
apru(pMeTUYECKON MPOrpecCcui, B
reOMETPUYECKON IPOrPECCHH; H300PaXKaATh
COOTBETCTBYIOIIHME 3aBUCUMOCTH TpahUueCcKH.
PemaTe 3a1a4n Ha CI0KHBIE IPOLIEHTHI, B TOM

YHCJIC 3a/1a41 U3 PeaTbHOM MPAKTUKH (C
MCIIOJIB30BaHUEM KaJIbKYJISTOPA)

I'n.5.90aemeHTsI
KOMOMHATOPUKH H
TeOpHuHu
BeposiTHOCTH. 17
yac.

DneMeHTbI
KOMOWHATOPUKH.
[Tpumepsl
KOMOWHATOPHBIX
3a/1ad.
ITepecranoBkH.
Pazmenienus.
Coueranus.
HavanbHble cBenieHus
U3 TEOPHUH

IIpoBoauTH Ciiy4aliHbIEC SKCIIEPUMEHTHI, B TOM
YUCJIE C IIOMOILBIO KOMIIBIOTEPHOTO
MOJEIUPOBAHUS, UHTEPIIPETUPOBATH UX
pe3ysbTaThl. BBIYMCIATH YaCTOTY CIy4anHOIO
COOBITHS; OLICHUBATH BEPOSITHOCTh C MIOMOIIBIO

YaCTOThI, TOJTYYEHHON OIBITHBIM ITYTEM.

Pemarsp 3a1aum Ha HAXO0XKJIEHUE BEPOSATHOCTEN
COOBITUH.
IIpuBoAUTHL IPUMEPHI CITyYallHBIX COOBITUH, B

YaCTHOCTH JIOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHI, MAJIOBEPOSTHBIX COOBITHH.




BEPOSATHOCTEM.
OTHOCUTENbHAS
4acTOoTa CIIy4YalHOTO
COOBITHSI.
BepostHOCTB
PaBHOBO3MOYHBIX
COOBITHH.

I[IpuBoAUTH TPUMEPHI PABHOBEPOSATHOCTHBIX
COOBITHUH.
BoinosHaTh iepedop BCeX BO3MOKHBIX

BapHaHTOB JIA IICPCCUCTA 00BEKTOB WU

KOMOMHAIUHA.

IIpuMeHATH MPaBUIO KOMOMHATOPHOTO
YMHOKEHHUS 17151 PEeIIeHUs 3a7a4 Ha HaXOXKICHUE
quciia 00bEKTOB WM KOMOWHAIIMN (JTMaroHaIn
MHOT'OYT'OJIbHUKA, PYKOIIOXAaTHS, YACIO KOJOB,

mundpos, naposei u T. I1.).

Pacno3naBarhb 3ala4r Ha OIPCACICHHUC YnCiia
IICPCCTAHOBOK M BBIIIOJHATH COOTBCTCTBYIOIIIHC

BBIYHCJICHU.

Pemiarsb 3a1aun Ha BBIYKMCIICHUE BEPOSITHOCTH C
NpUMEHEHUEM KOMOMHATOPUKH.

6 | [loBropenmue. 29 yac.

3HaTh MaTepuall, U3yUYEHHBIN B Kypce
MaTEMaTUKH.

YMerb IpUMEHSATH MTOJyYEHHbIEC 3HAaHUS HA
ITPAKTHKE.

YMerb 10ru4ecKy MBICIUTD, OTCTAaUBATh CBOIO
TOYKY 3PEHHMSI U BBICIYILINBATh MHEHUE IPYTHUX,
paboTaTh B KOMaH]JIE.

HUroro: 168 uac.

KonTponbnas pabota Ne 6

Temarnuyeckoe mianuposanue. 'eomerpus. 7 Kiaace

(2 yaca B Henento, Bcero 68 4acon)

na

P2 | Copnep:xanue
H rp | yye6noro
OM2a | marepuaJia

epd

XapakTepucTuka OCHOBHBIX
KoanuectBo

AECATECJIbHOCTH YYCHUKA
yacoB

(Ha ypoBHe y4eOHBIX AeiCTBMII)

BH/10B




Tnasa 1

Ipocreiimme 15
reomMerpuuyeckue Gurypsl u
HX CBOMCTBA
1 Touku u npsMbIe 2 IIpugooums npruMepbl FEOMETPUUECKUX UTYP.
Onucvléams TOUKY, NPAMYIO, OTPE30K, JI OJI.
2 OTpe3ok u ero|l 3 ¥> HPAMYI0, O1P > YL 3T
Dopmynruposams: onpeoeneHus: PaBHBIX
JIMHA
a OTPE3KOB, CEPEAUHBI OTPE3KA, PACCTOSIHUSA MEXKY
3 Jlyu. Vron.| 3 JByMsT  TOYKaMH, [JOINOJHMUTEIBHBIX  JIy4deH,
V3MepeHue yrios pPa3BEepHYTOr0 YIJa, PaBHBIX YIJIOB, OMCCEKTPUCHI
yIjla, CMEXHBIX U  BEPTUKAIbHBIX  YIJIOB,
4 CmexHbIe ul 3
MEPECEKAIOIINXCA TPSIMBIX, MEPHEHIUKYISIPHBIX
BCPTHUKAJIBHBIC YIJIBI PsAMBIX, NEPIEHANKYIIApa, HaKJIOHHOM,
5 TMeprenmuxysprsie | 1 PacCTOAHMA OT TOUKH A0 NPAMOM; ceoucmsa:
pacloyIOKEHUsT TOYEK Ha MPSIMOW, H3MEpPEHUs
MpsIMbIE
OTPE3KOB U YIJIOB, CMEXKHBIX M BEPTUKAIbHBIX
6 AKCHOMBI 1 YIJIOB, TEPHNEHIUKYISIPHBIX MPSIMBIX; OCHOBHOE
CBOMCTBO IPSIMOM.
IloBTOpEeHME ull
Knaccugpuyuposams yriiel.
cucreMaTu3anus
5 Jloxazvieamsb: TEOPEMBI O IEPECEKAIOIINXCS
yHeoHoro MPSIMBIX, O CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX
Marepuana YTJIOB, 0 €IMHCTBEHHOCTHU psIMOH,
KonrponsHas pabothal NEepPNEHANKYISIPHON  JTaHHOW  (ciay4ai, Korja
No 1 TOYKa JIS)KUT HA TAHHOM MPSMOiA).
Haxooums nnuny oTpeska, TpayCHYyI0 Mepy yria,
HCIIOJIb3Ysl CBOMCTBA X U3MEPEHUN.
Hzobpadxcamo C  TOMOUIbIO  YEepPTEXHBIX
WHCTPYMEHTOB TEOMETPUUECKHUE burypsr:
OTpPE30K, JIy4, Yrojl, CMEXHbIE U BEPTHKAJIbHbIE
YIJIbI, TIEPICHIUKYISPHBIE TPSMbIE, OTPE3KU U
JTy4n.
Iloacuamp, 4TO TAKOE AKCUOMA, ONIPECIICHHE.
Pewampo 3a1a4u Ha BBIYHCIICHHE u
JI0Ka3aTeNbCTBO, MPOBOJII HEOOXOUMbIE
JTIOKa3aTeNIbHbIE PACCYyKICHUS
I'naga 2
17
TpeyroabHuku
7 PaBHbIE 2 Onucviéams CMBICIT TIOHATUS «PaBHbBIE (QUTYPBI».
TPEYTOJIbHUKU. HpI/IBOI[I/ITB MpUMEPhI paBHBIX (bI/Iryp.
Bricora, Hz06pasxccams 1 HaXOAUTb HA  PUCYHKAX
MeanaHa, PaBHOCTOPOHHUE, paBHOOEAPEHHBIE,
OuccekTpuca




na
Pa| Cogep:xanune XapakTepucTuka OCHOBHBIX BUI0B

H 1P | yyeGuoro Komecrso AeATeJIbHOCTH YYeHUKA

OM2 | martepuaia facos (Ha ypoBHe y4eOHBIX JeilcTBHIl)

ep ¢
TPEYroJbHUKA MIPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYHNOYIOJbHBIE

TPEYTOJIbHUKU U UX DJIEMEHTHI.

8 IlepBbiii 1 BTOpOi 4 Knaccugpuyuposamv TpeyroJbHUKH MO CTOPOHAM
IIPU3HAKU W yIJIaM.
paBeHCTBA Dopmynuposams: onpeoeneHus.:

TPCYTOLHIKOB OCTPOYTOJIBHOI'O, TYIIOYT'OJIbHOTO,

9 PaBHOOeipeHHBII 4 MPSIMOYTOJIBHOTO,  PaBHOOEAPEHHOTrO,
TPEYrOJIbHUK U €T0 PaBHOCTOPOHHETO, Pa3HOCTOPOHHEIO
CBOICTBa TPEYTOJIbHUKOB; OUCCEKTPUCHI, BBICOTHI,

10 Tipuznaxe 5 MeJUaHbl  TPEYroJIbHUKA; paBHBIX
PABHOGEAPEHHOTO TPEYTrOJIbHUKOB; CEPEAMHHOIO NEPIIEHIUKYJIIApa
TPEYTONBHHKA OTpe3Ka; IEpUMETPa TPEYT OJIbHUKA;

ceolicmea:  PABHOOEPEHHOIO  TPEYroJIbHUKA,

11 Tperuii 2 CEpPEAMHHOrO MEPIEHUKYJIIAPA OTPE3KA,

IIpH3HAK OCHOBHOTO CBOMCTBA PaBEHCTBA TPEYrOJIbHUKOB;
paBCeHCTBA NPU3HAKU:  PAaBEHCTBA  TPEYrOJbHUKOB,
TPEYTONLHIKOB PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

12 Teopembt 1 Jlokasviéams  TEOPEMBL: O  €IUHCTBEHHOCTH

NPSIMOW, NEPNEHIUKYJIAPHOM IaHHOW (Cirydai,
IoBTOpenue uil KOI'JIa TOYKa JIEKUT BHE JIaHHOM MpsMOi); Tpu
CUCTEMaTH3alus NpHU3HAKa PABEHCTBA TPEYTOIBHHUKOB, IPHU3HAKH
y4ebHOro PaBHOOEIPEHHOTO TPEYrojbHUKA; TEOPEMBI O
MaTtepuaia CBOMCTBaX  CEpPEIUHHOrO  MEPHEeHAUKYISIpa,
KoHTpobHas 1 paBHOOEIPEHHOTO u PaBHOCTOPOHHETO
pa6ora Ne 2 TPEYTrOJIbHUKOB.

Pasvsachamsb, 4TO Takoe TEOpeMa, OIUCHIBATH

CTPYKTYpY TeopeMbl. OOBACHATH, KAKYI0 TEOPEMY

Ha3bIBAlOT 0OpPATHOH 1aHHOM, B YeM 3aKJII0YaeTcs

METOJl  JOKa3aTeJbcTBA  OT  IPOTHBHOTIO.

[IpuBOoIUTE TNpUMEPHI HCIOJB30BAHUSA 3TOTO

MeTo/1a.

Pemars 3aauu Ha BBIUHCJICHHE

U JI0Ka3aTeIbCTBO

I'naga 3

IHapanseabHble NpsiMbIE.

Cymma yIJ0B 15

TPEYroJbHUKA
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13 [TapannenbHble 1 Pacnosnasamo Ha yepTexax
IPpAMBIC napanjejibHbIe IIPsSMbIC.
14 TTpusHaKu 2 N3o0paxaTh ¢ MOMOIIBIO JIMHEWKH M YTOJIBHHUKA
napaIeIbHOCTH napajuieJbHbIC MPSIMbIC.
TIPSIMBIX Onucvleams yriibl, 00pa30BaHHBIE npu
- IIEPECEUCHUH JIBYX NPSAMBIX CEKYILECH.
15 CaoiicTBa 3 P yx 1 Y
Dopmynuposams:
MapajieabHbIX
na
P2 | Copep:xanue XapakTepucTuka OCHOBHBIX BH/IOB
Hr KoanuyecTBoO
P | yyeGHoro aco NeSTeJIbHOCTH YUEHUKA
4acoB
OMa | marepuana (Ha ypoBHe y4eOHBIX el cTBHIl)
ep ¢
MPSMBIX onpeoeneHus: MapajyIeIbHbIX MPSIMBIX,
PACCTOSIHUSL MEXAY NapajieIbHBIMU TMPSIMBIMH,
16 CyMMa YIJIOB 3 BHCIIHETO yIJIa TPCYTrOJbHUKA, TUIIOTCHY3BI 1
TPEYroJIbHUKA KaTeTa,
. ceolicmea; TAPAUICIBHBIX  MPSIMBIX; JIOB
17 ITpsAMOyronbHBIHA 2 P p > YTIOB,
00pa3oBaHHBIX MPU MEPECCUCHUU MapaUICIbHBIX
TPEYroJbHUK .
peyr NPSIMBIX CEKYILEW; CYMMbl YJIOB TPEYIOJbHHUKA;
18 CBOMCTBA 2 BHEIIIHETO yrja TPEyroJbHUKA, COOTHOIICHHI
TIPSIMOYTONBHOTO MEXIy CTOpOHAMU W yriaMu TPEyroJIbHUKA,
TpeyroIbHUKA MPSIMOYTOJIBHOTO  TPEYrOJIbHUKA; OCHOBHOE€
CBOMCTBO NapaJlIeIbHBIX MPSAMBIX;
TlosTopenne u 1 NpU3HaKu: TAPAJIETbHOCTA MPSIMBIX, PAaBEHCTBA
CHUCTeMaTH3aIus
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
y4eOHOro .
Jlokazvieams.: TEOPEMBI 0 CBOICTBax
Marepuaia
napajyiebHbIX  NOPSIMBIX, O CyMME YIJIOB
Kontponbuast pabotpl TPEYroJIbHUKA, O BHEIIHEM YTJIe TPEYroJIbHUKA,
Ne 3 HEpPaBEHCTBO TPEYTOJILHUKA, TEOPEMBI o
CpaBHEHHU CTOPOH H YIJIOB TPEYroOJbHUKA,
TEOpeMbl O  CBOMCTBaX  MPAMOYTOJIbHOTO
TPEYroJIbHUKA, MPU3HAKU napajuieIbHbIX
MIPSIMBIX, paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Pewamo 3a1a4n Ha BEIUHCIICHHE
M JI0Ka3aTeIbCTBO
T'naea 4
OKpy:KHOCTBb M KpYT. 16
I'eomerpuueckue
MOCTPOEHUS
19 I'eomeTpuueckoe 2 loscuamsb, 4TO Takoe 3aJaya Ha MOCTPOCHHE;
MECTO TOYEK. reomerpuueckoe Mecto Touek (I'MT). [IpuBoauTs
OKpy>KHOCTb U KpyT npumepsl I'MT.
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20 Hekortopsie 3 H306padxcams Ha pUCYHKAaX OKPYKHOCTb U €€
CBOICTBa DJIEMEHTBI;  KAacaTelbHYH K  OKPYXHOCTH;
OKPY/KHOCTH. OKPYKHOCTb, BIIMCaHHYIO B TPEYIOJBHHUK, W
KacarenbHas OKPYKHOCTB, OINMCAaHHYIO OKOJIO HETO.
OKPYXHOCTH K OnuceiBathb B3alMHOE pacrosoxeHue

OKPYKHOCTH U IIPSAMOIA.

21 OnucanHas ul3
T — Dopmynuposamo:

OKPYKHOCTH onpeoenenusi: Opr)KH(iCTI/I, Kpyra, ux
TpeyrobHHKa AJIEMEHTOB; KacaTeﬂL?on K  OKpPY)XHOCTH;
OKPYXHOCTH, OIIMCAHHOM OKOJIO TPEYrOJbHUKA, U

22 ajauu Ha | 3 OKPY)XHOCTH, BIHUCAaHHOW B  TPEYrOJbHUK;
HOCTPOCHHUC c80licmea: CEPEeIMHHOTO MEPICHINKYIApa Kak

23 Merox 3 I'MT; Guccekrpucs! yria kak ' MT; kacatenpHON

na
P2 | Conep:xanne KoXHecTRO Xapakrepucruka OCHOBHBIX BH/I0B

H rp | yye6noro NeATeIbHOCTH YYCHUKA

OMa | maTepualia 1acon (Ha ypoBHe y4eOHBIX el CcTBHI)

ep ¢
reOMEeTPUYECKUX K OKPYXHOCTH; JuaMeTpa M XOpIbl; TOYKH
MECT TOUYEK B IIEPECEYCHHUS]  CEPEIUHHBIX IEPIECHIUKYJISIPOB
3a7a4ax Ha CTOPOH TPEYTrOJIbHUKA; TOUKU [IEPECEUCHUS
OCTPOCHHUE OMCCEKTPUC YIIIOB TPEYTOJIbHUKA; NPUSHAKU
Mosropente al 1 KacaTeIbHOM.

CHCTEeMATH3aIAs Loxkazvieamo: TEOPEMBI 0 CEepEaUHHOM

yue6HOTO neprneHauKynspe u ouccekrpuce yria kak ['MT;

MaTepuana O CBOMCTBax KacaTelbHOW; 00 OKPY>KHOCTH,

KoHTponbHas paGoThl BIIUCAaHHOW B TPEYroOJbHUK, OHI/IcaI-iHOI/I OKOJIO

No 4 TPEYroJIbHUKA; IPU3HAKU KaCaTEIbHOM.
Pewams ocHOBHBIE 3alaul Ha IOCTPOEHUE:
MIOCTPOEHHUE yIJiia, PABHOTO JIAHHOMY; ITIOCTPOEHHE
CEPEMHHOrO NMEPNEHANKYIISIpa JAaHHOTO OTPE3Ka,
IIOCTPOEHHUE NPSAMOM, MPOXOAAIIEH Yepe3 JaHHYIO
TOYKY W NEPHEHAUKYJISIPHONM JaHHOW MPSMOI;
MIOCTPOCHHE  OMCCEKTPUCHI  JaHHOTO  YIUIa;
MIOCTPOCHUE TPEYrOJbHUKA 10 JBYM CTOPOHAaM H
yIay MeXAy HHUMH; 10 CTOPOHE U [JBYM
IIPUJIEKAIUM K HEH yIJlaM.
Pemate 3a1aun Ha nocrpoenue merogoM ' MT.
Cmpoums TpPEyroibHUK 10 TPEM CTOPOHAM.
Pewams 3anaun Ha BBIYUCIIEHUE, JOKA3aTENbCTBO
U TIOCTPOEHHE

O0o00menue
Hu cucreMarnianus| 3

3HAHUH yYalIuXxcs
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YrpaxHeHus Ist| 2
MMOBTOPEHHUS Kypca 7 Kiacca

Kontposbnas padora Ne 5 1

TemaTnyeckoe mianuposanue. 'eomerpus. 8 kiace
(2 gyaca B Hezelnto, Bcero 68 4acoB)

na

pa XapakTepucTHKA OCHOBHBIX BH/IOB
H Conepxanue KoanuectBo

rp AesiITeJIbHOCTH YYeHUKA
oma | Y1€OHOro MaTepuaia | 4acoB . .

(Ha ypoBHe y4eOHBIX AeHCTBH)
ep o
I'naga 1
22

YeTbIpexyroJbLHUKH

1 YeThIpeXyroJbHUK U | 2 IHoscnamep, 4dYTO TaKOe YETHIPEXYTOJbHHUK.
€T'0 DJIEMEHTHI OnwuceBaTh  3JEMEHTHI  YETHIPEXYTrOJbHUKA.

2 Mapasenorpamm, 2 Pacnosnaéamv  BBITyKIIbIE W HEBBITYKIIbIC
CRojicTBa YeTHIPEXYTOJIbHHUKH.
napasuiesIorpaMma Hz00pasicams W HaXOIUTh Ha PHCYHKax

YETBIPEXYTOJIPHUKK ~ Pa3HbIX BHUJIOB M UX
3 [Tpu3Haku 2 . .
aNeMeHTHl.  Dopmynuposams.  Onpeoesenus.:
TTapajireorpamma HapajIeorpaMMa, BBICOTHI TapajIeorpaMMa;
4 TIpAMOYTONBHHK 2 MpsIMOYTOJIbHMKA, poM0Oa, KBajpara; cpeaHei
JUHUU  TPEYTOJNbHHUKA; TparelHud, BBICOTHI
S Pom0 2 Tpamneuuu, CpeAHedl  JMHUU  Tpaleluu;
EHTPAJILHOTO YIJla OKPYXHOCTH, BIHCAHHOTO
6 KBanpar 1 HEHTP T Py ’
yria OKpPYXHOCTH, BIHCAaHHOTO M OIHCAaHHOTO
KonTponbnast pabora| 1 YCTBIPEXYTOJIbHUKA,
Ne 1 ceoucmea. MapajuiesIorpamMma,
NpsIMOYTOJIbHUKA, poMOa, KBajapara, CpeIHHX

7 Cpennsis auHus | 1 .

JMHUI TPEeyrojbHUKA U TPaIelly, BIIUCAHHOTO
TpeyronbHIKa yria, BIUCAHHOTO U OITMCAHHOTO

8 Tpanenus 4 YeTHIPEXYTOJLHUKA;

9 5 NPUSHAKU! napaJuienorpamma,
HenTpaneHeie 1 OpsIMOYroJbHMKA, pomOa, BIMCAaHHOTO U
BIMCAHHBIC YIJIbI OIMCAaHHOTO YETHIPEXYTOIbHUKA.

10 Bnucanneie u 2 /Jloka3zvlieamep: TEOpeMbl O CyMME YIJIOB
OITHCAHHBIE YeThIPEXyrojJbHUKa, O  TpaayCHOM  Mepe
YeTHIPEXyTONbHUKH BIIMCAaHHOTO yIja, O CBOMCTBaX M IpHU3HAKaX
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KonTtponpaast pabora| 1 napajuieiorpaMma, MHpsIMOYTOJIbHHMKA, pomoOa,
No 2 BIIMCAHHOTO M OMHCAHHOTO YEThIPEXYrOJbHUKA.
Ipumensamo U3y4eHHbIE OTIpEACTICHUS,
CBOMCTBA U MPU3HAKHU K PELICHUIO 3a]1a4
I'naea 2
IHoxoOue TPeyroJIbHUKOB 16
11 Teopema darreca.| 6 Dopmynuposamo:
Teopema 0 onpeodenenie NoROOHBIX TPEYrOIbHHKOB;
TIPOHOPIHOHAIIBHEIX cgolicmea: MENaH TPEYrOJIbHUKA, OMCCEKTPHUCHI
OTpe3Kax TPEYrOJIbHUKA, TIEPECEKAIOIIUXCS
12 IlonoOHBIC 1 XOpJ, KacaTelbHOU U CeKyIIeil;
TPEYTOJIBHUKU npu3Haxky NoJo0us TPEyroJIbHHUKOB.
XapakTepucTuka OCHOBHBIX BU/I0B
H rp Conepikanie Koamecrso NeTeJIbHOCTH YYeHUKA
oma | YieOHOro MaTepuaia | 4acoB . .
(Ha ypoBHe y4eOHBbIX AeHCTBHI)
epd
13 IlepBbIit IpU3HaK| 5 Loxazvieamu:
noxo0us meopemwvl:  Daneca, O MNPONOPIUOHATBHBIX
TPEYrOJIbHUKOB OTpe3KaxX, O CBOWCTBaX MeIWaH TpPEyroJbHHKA,
14 Bropoift u Tperwii| 3 6HC(3€KTpHCBI TPEYTOJIbHUKA;
NpH3HAKH  TONOOHS ceoticmea: MePECEKAIOIINXCS xop,
TPeyrOIbHAKOB KacaTelbHOU U CeKyIIeH; npusHaxu
Kortponbras  patora 1 110/100Ms1 TPEYrOJIbHUKOB.
No 3 Ipumenamo W3Yy4YECHHbIE oTpeieTIeHus,
CBOWMCTBA M IPU3HAKHU K PEIICHUIO 33124
I'naga 3
Pemienue npsiMmoyroJibHbIX 14
TPEeyrojbHUKOB
15 Mertpuueckue 1 Dopmynuposamn: onpedeneHus: CUHyca,
COOTHOIIICHUS B KOCHHYCa, TAHT€HCa, KOTAaHT€HCa OCTPOTO yriia
PSIMOYTOJIEHOM MPSIMOYTOJIBHOTO TPEYTOJIbHHKA;
TPEYrOJILHUKE ceoticméa:  BBIPAXKAIOIIUE METPUUECKUE
16 Teopema ITudaropa 5 COOTHOIIICHUS B TIPSIMOYT'OJILHOM TPEYTOJIbHUKE
u COOTHOIIIEHUST MEXKTY CTOpOHAMU
Konrponsrast  pabora 1 Y 3HAYEHHUSIMU TPUTOHOMETPUUYECKUX
Ne 4 (YHKIUH B IPSIMOYTOJILHOM TPEYTOJIBHUKE.
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17 Tpuronomerpuueckue | 3 3anucvieams TpUroHOMETpHUUECKHE (HOPMYIIBI,
byHKIIIN OCTpPOTO BBIPXKAIOIIHNE CBSI3b MEXKIY
yriia IpsIMOYTOJIbHOTO TPUTOHOMETPUUECKUMU QYHKIIUSIMU OJTHOTO U
TPEYroJIbHUKA TOTO € OCTPOro yria.

Pewams npssMOyTOJIbHBIE TPEYTOJIBHUKH.

18 Pemenue 3 Joxaszvieamv:  meopemy O  METPUUYECKUX
MPSIMOYTOJIBHBIX COOTHOUIEHUSX B MPSMOYTOJIBHOM
TPEyroJILHUKOB TpeyroibHuKe, TeopeMy [ludaropa;

OpMYJbl, ~ CBSI3bIBAIOIINE CHHYC, KOCHHYC
Kontponbnas pabora 1 popmyol, e e
No's TAHI€HC, KOTAHTE€HC OJHOT0 M TOTO € OCTPOro
h yriia.
Bvisooums  OCHOBHOE  TPUTOHOMETPHUYECKOE
TOXKJECTBO M 3HAYEHHUs CHHYCa, KOCHHYCA,
TaHreHca U KoTaHrenca ais yrios 30°, 45°, 60°.
Ipumenamob M3y4eHHbIE OMPEEIICHNUs, TEOPEMbI
1 (OPMYIIBI K pEIIeHHIO 3a7a4

I'naea 4

MHOroyroJibHUKH. 10

Ilnomaab MHOTOYroJIbHUKA

19 MHOroyrojabHUKu 1

llosacuams, UYTO  TaKo€ IUIONIAIb
20 ITonsTHE IOMmMAIN 1 MHOI'OYI'OJIbHMKA.
na
pa XapakTrepucTuka OCHOBHBIX BU/IOB
H Conep:xanue KoanuectBo
rp AeSITeJIbHOCTH YYeHUKA
oma | Y1€OHOro MaTepuaia | 4acoB . .
(Ha ypoBHe y4eOHBIX NeHCTBHI)

epd
MHOTOYTOJIbHHUKA. OnuceiBaTh MHOTOYTOJIBHHUK, €r0 DJIEMEHTHI;
[nomans BBINTYKJIBIC W HEBBITYKITBIC MHOTOYTOJIbHUKH.
OpsAMOYTOJIbHUKA N3obpaxats u HaXOIUTh Ha

21 Toma 2 PUCYHKaX MHOTOYTOJIbBHUK | €ero
napasieorpaMma 3JIEMEHTBI; MHOTOYTOJIbHHUK, BITACAHHBII

B OKPY>XKHOCTb, 1 MHOTOYTOJIbHHK,
22 ITromans 2 o
OTIMCAaHHBI  OKOJIO OKPY>KHOCTH.
TPEYrOJIbHUKA
Dopmynuposams: onpeoeneHus:
23 [Tnomane Tpaneruu 3 BIIMCAHHOTO U OIMCAHHOT'O
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KonTtponpHas pabora | 1 MHOT'OYTOJIbHUKA, IUIOIIa/Id MHOTOYTOJIbHUKA,
Ne 6 PaBHOBEJIMKUX MHOTOYTOJIbHUKOB;
OCHOBHbIE ceoticmea oI
MHOTOYT'OJIbHUKA.
/Jloka3zvleams: TEOPEMBI 0 CyMMe
YIJI0B BBITYKJIOTO N-yroJbHUKA,
IJIOLIA/IM MIPSIMOYTOJIBHUKA, IUIOIIAIU
TPEYroJbHHUKA, IIOMIAN TPATCIHH.
IIpumenamo U3y4eHHbIE ONPEAEIEHUS, TEOPEMbI
1 (GOPMYIIBI K pEIICHUIO 33134
IloBTOpPEHUE H
CHCTeMaTH3alus 6
y4eOHOro MmarepuaJia
YupakHeHus A HIOBTOPEHUS | S
Kypca 8 kiacca
KonTponbnas padorta Ne 7 1

TemaTuyeckoe mianuposanue. ['eomerpus. 9 kiace

(2 gyaca B Henelnro, Bcero 68 4acoB)

na
pa XapakTepucTUKa OCHOBHBIX BU/I0B
H rp | Conepxanne KoanuectBo
p [eATeIbHOCTH YYeHHKA
oma | Y1€OHOro MaTepuana | 4acos . .
(Ha ypoBHe y4eOHBIX NelCTBHI)
ep ¢
I'nasa 1 17
Peunrenue TpeyroibHUKOB
1 Tpuronomerpuueckue | 2 Dopmynuposams: onpeoeneHus: CAHyca,
¢yskuu yria ot 0 KOCHHYCa, TAHT€HCa,
1o 180 koranrenca yria ot 0 g0 180 ;
2 Teopema kocunyco | 4 CB801CME0 CBA3M JUIMH JUAroHajed U CTOPOH
napasiesorpaMma.
3 Teopema cuHyCcOB 3
Dopmynuposams M Pa3bSICHATH OCHOBHOE
4 Perienue 2 TPUTOHOMETPHYECKOE TOXKIECTBO. BBIUUCIATH
TPEYroIbHIKOB 3HaYeHHWEe TPUTOHOMETpHUYECKON (PYHKIMM yria
M0 3HAYCHHWIO OJHOW W3 €ro 3aJaHHbIX
5 DopmyIsl st | 4 yHKLIHIA.
HaxOXACHUA IIOMA " Dopmynuposamv W JOKa3bIBaTh TEOPEMBI:
TPEYroIbHIKA CHHYCOB, KOCHHYCOB, CJIEICTBHS W3 TEOPEMBI
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IToBTOpEHME n|l KOCHUHYCOB M CHHYCOB, O IIJIOLIaJX OMHCAHHOIO
cucreMaTu3anus MHOT'OYT'OJIbHUKA.
yuebHOro mMarepuana 3anucvieamvy W J10Ka3blBaTh (GOPMYJIBl IS
Kortpomsaas pabora| 1 HaXO0XACHUS IO H TPEyroNLHHka,
No 1 PajiycoB BIMCAHHOH u ONMCaHHOU
OKPY’KHOCTEH TPeyroJibHUKA.
IIpumenamo U3y4eHHbIE ONPEAEIEHUS, TEOPEMBI
1 (GOPMYIIBI K pEIICHUIO 33134

I'nasa 2

IIpaBuibHbBIE 10

MHOT'0YT0JIbHUKH

6 [IpaBuiibHbBIE 4 lloacnams, 4TO Takoe LEHTP U LEHTPaJIbHBIN
MHOTOYT'OJIbHUKH yroJl IpaBUJIBHOTO MHOTOYTOJIbHHUKA, CEKTOp U

u CerMeHT Kpyra. Popmynuposams:
UX CBOWCTBa onpedeneHue MPaBUILHOTO MHOTOYTOJIbHUKA;

7 JUHa okpyx)KHOCTH. | 4 cgolicmea NPaBUIbHOTO MHOTOYTOJIbHUKA.
I[Lnomans kpyra Jlokazvleams CBONCTBA MPaBUJIbHBIX
MosTopenue a1 MHOT'OYTOJIbHUKOB.

CHCTEMATH3ATIH 3anucvieams W PazbICHATH (HOPMYIIBI JTHHBI
y4eGHOTO MaTepHaa OKPY’KHOCTH, IJIOLIAU KpyTa.
3anucvieams U J10Ka3bIBaTh (HOPMYJIbl JJIUHBI
Kontponenast pabora| 1 Oyrd, TIUIOMAAW  CeKTopa, (opMmynsl s
Ne 2 HaxOXJACHHUA  paJNyCOB BIIUCAHHOW W
ONMCaHHOU OKPYKHOCTEMN [IPaBUWIbHOTO
MHOT'OYTI'OJIbHUKA.
Cmpoumsb ¢ TOMOLIBIO HUPKYJIS U JIMHENKN
na
pa XapakTepucTuKa OCHOBHBIX BH/I10B
H rp Conepwanne Koawecrso AeSITeJIbHOCTH YYEHUKA
oma | YI€OHOro MaTepuaia | 4acos . .
(Ha ypoBHe y4eOHBIX AeHCTBHI)
ep
MIpaBWJIbHBIE TPEYTOJbHUK, YETHIPEXYTOJIbHUK,
LIECTUYTOJIbHUK.
IIpumenamo U3y4eHHBIE ONPEAEIEHUS, TEOPEMbI
1 GOPMYIIBI K pEIIEHUIO 3314
I'nasa 3
JlexapToBbI 12

KOOPAMHATBI HA IJIOCKOCTH
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8 Paccrosinne — mexny| 3 Onucvieams  TIPSIMOYTOJIBHYIO CUCTEMY

JBYMSI TOYKaMH C KOOPJIMHAT.

3alaHHBIMH Dopmynuposamsp:  ONpEAETCHUE  ypaBHEHUSA
KOOpJAMHATaMu. (Gurypsl, He0OXOMMOE U JOCTATOYHOE YCIIOBUS
Koopannatsr

mapalliICJIbHOCTH IBYX ITPSIMBIX.

CCpCIUIHBI OTpe3Ka 3anucvieams u JOKa3bIBaTh  (OPMYJIBI
9 VYpasuenue purypsl. | 3 paccTOosHUS MEXY IBYMsI TOUKaMU, KOOPAHHAT
YpaBHeHue CepeHbI OTPE3Ka.
OKPY>KHOCTH Bvisooums ypaBHEHHE OKpPYXHOCTH, 0OIIIee
10 VpaBHeHHe IpsIMoii 2 ypaBHEHUE TMPSIMOM, YypaBHEHUE TIPSAMOU C
YTJIOBBIM KO3 PHUIIHEHTOM.
11 Yriosoi 2 Jloxaszvieams HEOOXOAMMOE U JIOCTATOYHOE
KO3 QHIUEHT IPSIMON YCIIOBHE  NApaJUIebHOCTH  JABYX  MPSAMBIX.
Ipumenamo U3y4CHHBIE orpezeneHus,
TMoBTopenue al1 TeopeMbl U (OPMYIIBI K PEUICHHIO 3a7a4
CUCTEeMaTH3alUs

yqe6H0ro mMarcpuaia

KonTponbnast pabora| 1

Ne 3
I'naga 4
15
BexkTopsl
12 IlonsTre BekTOpa 2
Onucviéams TIOHATHS BEKTOPHBIX U CKAISPHBIX
13 Koopaunatst BexkTopa | 1 BeJIMYMH. MITFOCTpUpOBaTh MOHATUE BEKTOPA.
Dopmynuposams.: onpeoenenus: MOJTYJIst
14 Crnoxenue ul|4
BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX
BBIMHTAHHIE BCKTOPOB BEKTOPOB,  KOODAMHAT  BEKTOpPA,  CYMMBI
15 VMHOXeHHe BekTopa| 3 BEKTOPOB, pasHocTH BEKTOPOB,
Ha YHCIIO MIPOTUBOMOJOXKHBIX ~ BEKTOPOB,  YMHOXECHHS
BEKTOpa Ha 4YMCJIO, CKAJISPHOTO IPOU3BEIECHUS
16 Cxansproe 3 BEKTOPOB;
ITPOU3BEACHHC ceéolicmeéa:  paBHBIX BEKTOPOB, KOOPIMHAT
BEKTOPOB PaBHBIX  BEKTOPOB,  CJOXEHHMS  BEKTODPOB,
ToBTopeHHe ul1 KOOpJAMHAT BEKTOPA CYMMBI U BEKTOpa pa3HOCTH
CHCTeMATH3AIMS JByX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
yue6HOro MaTepHaa YMHOXEHHS BEKTOpA Ha YUCIIO, CKAJISIPHOTO
na
pa Conep:xanue XapakrepucTuka OCHOBHBIX BH/I0B
Hr KosanuectBo
P | yueoHoro aco AeITeJIbHOCTH YYeHUKA
4acoB
oMa | vatepuasia (Ha ypoBHe y4eOHBIX JeiicTBHIT)
ep ¢
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KonrponsHas pabot |1 IIPOU3BEICHUS JIBYX BEKTOPOB,
Ne 4 HEPIECHANKYISPHBIX BEKTOPOB.
/loka3zvieams TEOPEMBI: 0 HAXOXKJCHUN
KOOPJAWHAT BEKTOPa, 0 KOOPIAUHATAX CyMMBI U
pa3HOCTH  BEKTOPOB, 00 YCIIOBUU
KOJUJTMHEAPHOCTH  JIByX BEKTOPOB, O
HAXOXKJCHUU CKAISPHOTO MPOU3BEICHUS IBYX
BEKTOPOB, 00 yCIOBUH NMEPHEHAUKYISIPHOCTH.
Haxooums  Kocunyc yria  Mexay
JIByMSI BEKTOPaMH.
IIpumenamo 3y4eHHbIE ONPEIEICHHS, TEOPEMBI
1 GOPMYIIBI K PEHICHUIO 33/1a4
I'nasa 5
I'eomerpnueckue 11
npeodpa3oBanus
17 JIBrxenue 3 IIpusooums nipumMepsl ipeodpazoBaHusi GUryp.
(mepemerienue) OrnuceIBaTh npeoOpazoBaHus ¢uryp:
Gurypsl. napajuleNbHbI MEePeHoC, OceBas CHUMMETpHS,
IMapasenbHbIii LEHTpaJdbHasi CHMMETPHS, TOBOPOT, TOMOTETHS,
nepeHoc nopobue.  Dopmyrupoeamv:  onpeoeneHus:
18 Ocepas ul2 JIBUKCHHUS; PaBHBIX dburyp; _ TOUeK,
HeHTpaTbHas CUMMETPUYHBIX OTHOCHUTEIBHO MPSIMOH; TOYEK,
CUMMETPHYHBIX OTHOCHTEIBHO TOYKH; (PUTYPHI,
CHMMETpHH. UMEIOILEeH 0Ch CUMMETPUH; (GUTYphl, UMEIOLIEH
19 IToBopor 2 LEHTP CUMMETPUH; TOT0OHBIX (UTYP;
ceoticmeéa:  JIBWKEHHUS,  IapajlelIbHOTO
20 l'omoterust. [lonobue | 2 [IEPEHOCa, OCEBOM CUMMETPUH, LICHTPAJIBHON
uryp CUMMETPHUH, IOBOPOTA, TOMOTETHH.
ToBTopenne al1 /Jloka3zvleams TEOPEMBI: 0 CBOMCTBaxX
CHCTeMaTH3aIs napajiesIbHOro MepeHoca, 0CEBOM CUMMETPUH,

y4eOHOro MaTepuaa

KontponbHast paborta)
Ne 5

LEHTPAIbHOU CUMMETpHUH, IIOBOPOTA,
rOMOTETHH, 00 OTHOLIEHUU  IUIOLIAACH
MO0I00HBIX TPEYTOJIbHUKOB.

IIpumensimov U3y4EHHBIE ONPEIEIICHNS, TEOPEMBI
¥ GOPMYIIBI K pEIICHUIO 33124

IloBTOpPEHME H

cucTeMaTu3anus 3
y4eOHOro

MaTepuaja

VYnupaxHeHus A7 MOBTOPEHus | 2
Kypca 9 knacca

Konrponbnas padora Ne 6 1
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5. Kpurepuu ouneHUBaHUsA 110 MaTeMaTHKe:

KonTpoJsbHbIe padoThI:
* OrMmeTka «5» - 3a BCE BEPHO BBIIIOJIHEHHBIE 3aJ1aHus (Aomyckaercs 1
HE3HAYUTEIIbHBIA HEJ0YET);

* OtmMmeTKa «4» - 3a 60s1€ee 75% BEPHO BHIIIOJHEHHBIX 33aHUM;

* Otmertka «3» - 3a 6oiiee 50% BEpHO BBIMOJIHEHHBIX 3aJJaHUM;

* OrMmetka «2» - 3a MeHee 50% MpaBUIIbHO BBHIOIHEHHBIX 33JaHUN.

3amaHus, coJepKallue NOAIMYHKThI (HECKOJIBKO YPaBHEHHWI WM IPUMEPOB),
OLICHMBAIOTCS B 3aBUCHUMOCTH OT KOJIMYECTBA IIPABUIIBHO BBIITOJIHECHHBIX JACHCTBUM.
3aaui B KOHTPOJIBHBIX pabOoTax OLEHUBAIOTCS MO CIEAYIOLIUM KPUTEPUSM:

€CJIM B 33/1au€ BEPHO COCTABJIEHO U PEIICHO YpaBHEHUE, WU BEPHO 3alKCaHbl U
BBIIIOJIHEHBI BCE JICMCTBUS B COOTBETCTBHM C YCIOBHEM 3a/1auM, MOJy4YE€H BEPHBII
OTBET, TO 3aJlaya BBINOJHEHA IMOJHOCTHIO MPAaBWIBHO; €CIM B 3a/Ja4€ BEPHO
COCTABJICHO YPAaBHEHHUE, HO PEIICHUE YPABHEHUS OTCYTCTBYET WJIM HEBEPHO, TO
3ajJaya pelleHa YacTHYHO; €CJIM HUMEIOTCA OWIMOKM B pEIIEHUH Ha 3Tare
COCTABJICHMsI YPAaBHEHUS WIM pPEUIEHUE OTCYTCTBYET, TO 3a/Jada CUHMTAETCS
HepeleHHoW. Ecnu B 3ajmaye MOCTPOEH BEPHBIM 4YepTeX, BEPHO HAWJIEHBI BCE
HEOOXO/JMMbIE BEJIMYMHBI, TMOJYyYEH BEPHBIA OTBET, TO 3aJaya BBINOJHEHA
NOJIHOCTBIO TMPaBWJIBHO, €CJIM B 3ajjau€ MMEIOTCS OUIMOKH B PEIIEHUU WU B
YepTekKe, WU IOJYYEH HEBEPHBIA OTBET, WM YEPTEKU WIM PELICHUE, OTBET
OTCYTCTBYIOT.
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