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[Iporpamma mo anrebpe cocraBieHa Ha ocHoBe (DyHIAMEHTANIbHOIO fApa COAEPKaHMS
obmrero oOpa3oBaHus, TPeOOBAaHUU K pE3yJbTaTaM OCBOCHHUS OOpa30BaTEIBHOM MPOrPAMMBbI
OCHOBHOro o0miero o0Opa3oBaHusi, NPEACTaBIECHHBIX B (eAepaJbHOM TIOCYJapCTBEHHOM
CTaHJApTe OCHOBHOTO O0IIero oOpa3oBaHHs C Y4YETOM IPEEMCTBEHHOCTH MPOTPaMM st
HAyaJIbHOI0 00pa30BaHUs MO0 MaTeMaTHKe.

B Heil Takke yUUTHIBAIOTCS JOMUHHUPYIOIIUE HIEH U MOJOXKEHHUS MPOTPaAMMbI PAa3BUTHS H
(bopMHpOBaHUs YHMBEpPCAJIbHBIX Y4YEOHBIX NEHCTBUM [UIi OCHOBHOrO 00Iero ooOpa3oBaHus,
KOTOpbIe 00ecneunBaloT (OPMHUPOBAHUE TPAKAAHCKON HICHTUYHOCTH, KOMMYHHKATHBHBIX
Ka4yeCcTB JIMYHOCTU M CIIOCOOCTBYIOT (HOPMHMPOBAHUIO KIIIOYEBOM KOMIIETCHIMU — YMeHUs
YUUMbCA.

Kypc anreOps! kinacca siiseTcst 0a30BbIM JJI1 MaTEMaTHUECKOro 00pa3oBaHUsl U Pa3BUTHUS

IIKOJBHUKOB. AJreOpanuecKkue 3HAHUS U yYMEHUS HEOOXOAWMBI JJIsl M3YyYEHHs] T'€OMETPHH,
anreOpbl U MaTeMaTudeckoro ananusa B 10-11 kiaccax, a Takke CMEKHBIX JUCLIUIUIMH.
[IpakTHYeckas 3HAYMMOCTD HMIKOJIBHOTO Kypca anredpsl 9 Kiracca COCTOUT B TOM, YTO MPEAMETOM
e€ U3y4YeHMs SIBJIIOTCS KOJIMYECTBEHHBIE OTHOIIEHUS M MPOLIECCHl PeabHOIO MUPA, OMMCAHHbIE
MaTeMaTHYECKUMH MOJENsIMH. B COBpeMEHHOM OOIIeCTBE MaTeMaTH4YecKas IOJrOTOBKa
HeoOXo/auMa KaXJIOMy 4YeJOBEeKYy, TaK KaK MaTreMaTHKa IpUCYTCTBYeT BO Bcex cdepax
4eJI0BEYECKOH J1eATeIbHOCTH.
OnHOI W3 OCHOBHBIX IeNiel M3ydeHus: anreOpbl SBISETCS Pa3BUTHE MBIIUICHUS, MPEKIEC BCETO
dopmHpoBaHHEe aOCTPakTHOrO MbIIUIeHUs. B mpomecce u3ydeHus anredpsl (Gopmupyercs
JIOTHYECKOE W ATOPUTMUYECKOE MBIIUICHHE, a TaKXKe TaKhe KadyecTBa MBIIUICHHS, KaK CHja U
rMOKOCTb, KOHCTPYKTMBHOCTh M  KPUTHYHOCTh. [l ajanTaumm B COBPEMEHHOM
MH(OPMALIMOHHOM OOIIECTBE BaXXHBIM (DaKTOPOM SIBIISiETCS (POPMUPOBAHHE MATEMATUYECKOTO
CTWJISL MBIIUICHUS, BKJIIOYAIOIIEro B ce0s WHAYKUUIO M JAEeAyKIHIo, 0000IeHne |
KOHKPETHU3aIMI0, aHAJIN3 M CHUHTE3, KIACCH(PHUKAINIO U CHCTEeMAaTU3aIlNI0, adCTparupoBaHue u
aHaJIOTHIO.

OOyuenue anreOpe Ha€T BO3MOXKHOCTb IIKOJbHUKAM HAy4YHUThCS IUIAHUPOBATH CBOIO
NeSITeIbHOCTD, KPUTUUECKH OLICHUBAThH €€, IPUHUMATh CAaMOCTOSITENIbHbIE PEIIEHHs], OTCTAUBATh
CBOM B3TJISIBI U YOCIKICHUS.

B npomecce wu3ydeHus anreOppl IIKOJIBHUKMA YYaTCsl M3JIaraTh CBOM MBICIH SICHO H
MCUEPITBIBAOIIE, TPUOOPETAIOT HABBIKA YETKOTO W TPAMOTHOTO BBITIOJHEHHUS MaTEMAaTHYECKHUX
3anucei, Mpu ATOM UCMOIb30BAHNE MAaTEMAaTHUECKOTO S3bIKa MO3BOJISIET pa3BUBATh y yJalUXcs
IpaMOTHYIO MMCBbMEHHYIO H YCTHYIO PEUb.

3HAaKOMCTBO C UCTOpUEH Pa3BUTHS anreOphl Kak HayKu (GOpMHUPYET y ydalIuxcs NpeacTaBIeHue
00 anredpe Kak 4yacTH 00I1e4eI0OBEYECKON KYJIbTYPBHI.



3HauuTENbHOE BHUMAaHHE B HM3JI0KEHHHM TEOPETUYECKOT0 MaTepuana Kypca YAENsSeTcs ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHSATHH, uied, MeromoB. OOy4YeHHe MOCTPOSHO Ha
0a3ze TeoOpUM pa3BUBAIOUIETO OOY4YEHHUS, YTO JIOCTHTaeTCsi OCOOCHHOCTSIMHU H3JI0KEHUS
TEOPETUYECKOI0 MaTepualia M YNPAXKHCHUSIMH Ha CPaBHCHHE, aHAJN3, BBIJCICHUE TIJIABHOTO,
YCTAaHOBJICHHE  CBsI3eH, Kiaccudukamuio, 0000meHne u  cucremMarusamnuioo. Ocobo
AKIICHTUPYIOTCS  COJCP)KATEIIbHOE PACKPBITUE MAaTEMaTHYeCKHX TOHSATHUH, TOJIKOBAaHUE
CYITHOCTH MaTeMaTH4YeCKHX METOJIOB, M 00JIACTU UX MPUMEHEHUSs, JEMOHCTPAIUs BOZMOXHOCTH
NPUMECHECHUS TEOPETUUYECKUX 3HAHUW 7S PEIIeHUs pPa3sHOOOpa3HBIX 3a/ad MPHUKIAIHOTO
XapakTepa, HalpuMep pelleHUue TEKCTOBBIX 3a/1a4, ICHEXKHBIX U MPOLIEHTHBIX PacueTOB, yMEHUE
MOJIb30BATHCS KOJTUYECTBEHHON MH(POPMAIUEH, MPEACTaBICHHON B pa3IMYHBIX (hOpMax, yMEHUE
ynTath rpaduku. Oco3HaHue 00IIero, CyIeCTBEHHOIO SIBISIETCS OCHOBHOW 0a30i sl pelieHus
yIpaxxHeHU, Ba)kHO TMPHUBOIUTH JETaIbHBIC MOSICHEHHS K PEIICHUI0 TUIIOBBIX YIPAKHCHU.
OTHUM pacKpbIBaeTCsl CyTh METO/A, MOIX0/1a, IPEJIaracTcsl aAlTOPUTM HIIM IBPUCTHUYECKAs CXema
pELICHUS YIIPAKHEHUN ONIPEAEIEHHOIO THIIA

OO0uasi xapakTepuCTHKA y4eOHOT0 MpeaMeTa «AJIredopay.

Anrebpa Kak coaep)KaTeNbHBI KOMIIOHEHT MAaTeMaTHYeCKOro oOpa30BaHUS B OCHOBHOU

HIKOJIe HalelleHa Ha (opMUpOBaHME MaTEeMaTHYECKOIo ammapara s pelleHus 3ajad U3
MaTeMaTHKH, CMEKHBIX MPEIMETOB, OKPY)KAIOLIEH PeabHOCTU. SI3bIK anreOpbl MOaYepKUBaCT
3HAYCHUE MATEMATUKHM KaK S3bIKa JUIS IOCTPOEHHS MATEMaTUYECKUMX MOJENEH, NPOLECCOB U
ABJIEHUHN peaibHOro Mupa. OJHOM M3 OCHOBHBIX 3aJa4 M3y4eHUs aiareOpbl sBISETCS pa3BUTHE
QIFOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs YCBOEHHMS Kypca
MH(OPMATUKM; OBJAJCHUE HaBBIKAMU JIEAYKTUBHBIX paccyxiaeHuil. IlpeobpazoBanue
CHUMBOJIMYECKUX (OPM BHOCUT CBOM crneunpuyeckuid BKJIaJ B Ppa3BUTHE BOOOPaXKEHHUS,
CIOCOOHOCTEH K MaTeMaTHYecKOMYy TBOPUYECTBY. [lpyroil BakHOW 3amayeil M3ydeHHs anreOpbl
ABJISICTCA IOJyYCHME ULIKOJbHUKAMM KOHKPETHBIX 3HAaHMM O (YHKUMAX Kak BakHeEHIIen
MaTeMaTHYeCKOM MOJEeNH Ui ONHCAaHMs M HUCCIEAOBAaHMS pPa3HOOOpa3HBIX IPOLECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, OSKCIIOHEHIHMAIbHBIX, MEPHUOAMYECKUX U Jp.), I
(GbopMHUpPOBaHUS Yy ydalluXcs MPEACTAaBIECHUN O pOJIM MAaTEMaTHUKU B Pa3BUTHH IIUBUWIM3ALMH U
KYJIBTYPBI.
ONeMEeHTbl JIOTUKH, KOMOMHATOPHUKH, CTaTUCTUKM W TEOPHUH BEPOSTHOCTEH CTAHOBATCS
00s13aTeIbHBIM KOMITOHEHTOM IIIKOJILHOTO 00pa3oBaHMs, YCHJIMBAIOIIMM €ro MpHUKJIAIHOE U
IPAKTUYECKOE 3HaueHue. OTOT MaTepuad HeoOXOOuM Npexie Bcero, A (HopMHpOBaHUS
(GYHKIMOHAJIBHON TI'PaMOTHOCTH — YMEHHMH BOCIPHHHMMATh U aHAIU3UPOBaTh HH(POPMALHIO,
NPEJCTaBICHHYI0O B pa3IU4HbIX (OpMax, IOHMMATh BEPOSATHOCTHBIM XapakTep MHOTUX
pealbHBIX 3aBUCUMOCTEM, NPOU3BOAUTH IPOCTEUIINE BEPOSATHOCTHBIE pacyersl. M3yuenue
OCHOB KOMOMHATOPUKU TO3BOJIUT yYaIEMYCsl OCYIIECTBIATh PACCMOTPEHHE CIIy4aeB, epedop u
MIOZICYET YMCJIa BAPUAHTOB, B TOM YKCJIE€ B IPOCTEUIINX IPUKIAAHBIX 3aa4axX.

[Ipy wW3y4eHMM CTaTHUCTUKM U TEOpPUU BEPOSATHOCTEH OOOramarTcs MpPEeICTaBICHUS O
COBPEMEHHOM KapTHMHE MHUpa U METOJax ero uccienoBaHMs, (GopMUpyeTCs MOHUMaHUE pPOJIU
CTaTHUCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAYMMOM HMH(OpMAnUM M 3aKIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILUICHMUS.

Onucanue Mecta yueOHOro npeamera «AJjaredpa» B yueOHOM IJIaHe

B cootBerctBUM C TpeboBaHusMU DeneparbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHMs TpeaMeT «Anredpa» uiydaercs ¢ 7-ro mo 11-i
kiacc. CornacHo denepalbHOMY 0a3MCHOMY y4eOHOMY IIaHy, Ha WM3y4deHHe anreOpbl B 9-m
kiacce orBoautcs He meHee 100,5 yacos, u3 pacuera 3 yaca B HEJEINIO.



JIn4HOCTHBIE, MeTanpeiMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI
OCBOCHHMA CO/iep:kaHus Kypca ajaredpa 9 kiaacca.

W3ydyenne  anreOppl 1O  JaHHOW  IporpamMMme  CHOcOOCTBYeT — (OPMUPOBAHUIO Y
yYaluxcs IMYHOCTHBIX, METANpPeIMEeTHBIX M  MpPeIMeTHBIX Pe3yJbTaToB 00yuCHHS,
COOTBETCTBYIOLIMX TpeOoBaHUsIM  (pefepaabHOr0  TroCyJapcTBEHHOrO  00pa3oBaTEeIbHOTO
CTaH/apTa OCHOBHOT'O 00IIIero 00pa3oBaHusI.

Jluunocmmuowie pe3yiromamasl:

1) BocmHMTaHME POCCHMCKOM TpaKAAHCKOW MICHTUYHOCTH, MATPHOTH3MA, YBWKCHHSA K
OTeuecTBY, OCO3HAHUS BKJIaJ]a OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHONICHWE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOydaromuxcsi K
CaMOpa3BUTHUIO 1 CaMOOOPA30BaHUIO HA OCHOBE MOTHBALUH K O0OYYEHUIO U IO3HAHMUIO;

3) oco3HaHHBII BHIOOP M MMOCTPOCHUE AATbHEHIICH MHIMBUIYAILHON TPAeKTOPUU 0Opa30BaHHUS
Ha 0a3e OPHEHTUPOBKM B MHpE Hpodeccuil U NMpo(hecCHOHATBHBIX MPEANOYTEHUH C y4ETOM
YCTOWYMBBIX MMO3HABATEIBHBIX HHTEPECOB, a TaK )K€ Ha OCHOBE (POPMHUPOBAHUS yBAKHUTEIHLHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHE OIBITA YYaCTUS B COLMAIBHO 3HAYMMOM TPY/IE;

4) yMeHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yIbTaT yueOHON 1 MaTeMaTH4eCcKON AeSTeIbHOCTH;
5) KpPUTHYHOCTh MBINUICHHUS, WHUIUATABA, HAXOMYMBOCTb, AKTHBHOCTb TPH pPEUICHUU
MaTeMaTU4eCKUX 3a/1a4.

Memanpeomemmnuwie pe3yibmamot:

1) yMeHHe caMOCTOSITENbHO ONPENEIIATh LIeJId CBOEro 00y4YeHHUsl, CTABUTh U (OPMYJIUPOBATH IS
cebst HOBbIE 3a7auM B Yyu€Oe, pa3BUBaTb MOTHBBI U MHTEPECHl CBOEH I03HABATEIbHOU
JESATEIIBHOCTH;

2) yMeHHE COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMHM pE3YJIbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JOCTUKEHUS pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JEICTBHUS B paMKax MpPeJIOKEHHBIX YCIOBUI U TpeOOBAaHUN, KOPPEKTUPOBATh CBOU JAECUCTBUS B
COOTBETCTBUH MU3MEHSIOUIEICS CUTyallNEl;

3) VYwmenuwe ompenensTh TIOHATHUS, CO3AaBaTh OOOOIIEHUs, YCTaHABIWBATH AaHAJIOTHH,
KJacCU(UIUPOBATh, CAMOCTOSITENILHO BEIOUPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(UKAIIHY;
4) ymeHue ycTaHaBIMBAaTh IPUYMHHO- CJIEICTBEHHBIE CBSA3HU, CTPOUTD JIOTUYECKUE PACCYKIACHMUS,
YMO3aKJII04YeHUs ( MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTUN) U JeaTh BBIBOBI;

5)  pa3BuUTHE  KOMIIETEHTHOCTM B  0OJacTM  HCIOJIb30BaHHUA  MH(GOPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTH;

6) nepBOHayYalbHbIE MPEACTABIECHUS O MJEAX U METO/JaX MaTeMaTHKU Kak 00 YHHUBEpPCAIbHOM
A3BIKE HAYKH M TEXHUKU, O CPEJCTBE MOJECIUPOBAHMS SIBJICHUI U MPOLIECCOB;

7) yMeHue BHJIETh MaT€MaTH4eCKyl0 3a/adyy B KOHTEKCTE MPOOJIEMHOH CHUTyalluu B JAPYruX
JUCLIUIUINHAX, B OKPYXKAIOIIEH KU3HU;

8) yMeHHME HAaXOJUTh B PA3IMYHBIX MCTOYHMKAX HHQOpPMAIMIO, HEOOXOIUMYIO AJIS pelIeHUS
MaTeMaTHYeCKuX MpoOseM, U MPeACTaBlsATh €€ B MOHATHON (opMme, MPUHUMATH pEIIECHHE Y
YCIIOBUSX HETIOJHOM WM N30BITOUYHOM, TOUHOM MM BEPOSTHOCTHOM MH(OpMaLIny;

9) YMeHue nmoHuMarh M HCHOJIB30BATh MAaTEMaTUYECKHE CpeACTBa HarysgHOCTH ( rpaduky,
TaOJIMLIBI, CXEMBI U JIp.) Ul WTIOCTPAIMK, HHTEPIIPETAllUU, apTyMEHTAllUH;

10) yMeHue BBIIBUTATh TUIOTE3bl MpPU PpEIHICHUH 3a]aud, MOHUMATh HEOOXOAMMOCTh HX
MIPOBEPKU;

11) noHMMaHue CyIIHOCTH aNrOPUTMHUYECKUX TNPEANUCAHMM M YMEHHE JEHCTBOBAaTh B
COOTBETCTBHUHU C MPEAJI0KEHHBIM aJITOPUTMOM.



Ilpeomemmnoie pesynomamot.

1) oco3HaHue 3HAYEHUS] MATEMATUKU B TIOBCEAHEBHOM KU3HH YEIIOBEKa,

2) mpejacTaBIeHHE O MaTeMaTHYECKOM HayKe Kak cdepe MaTeMaTHUECKOH AeATeIbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALIUN

3) pa3Butme ymeHHe paboTaTh C YYEOHBIM MAaTEMAaTHUYECKHUM TEKCTOM ( aHaIM3HPOBAaTh
U3BJICKaTh HEOOXOIUMYI0 HMH(OPMAIMIO), TOYHO U TPaMOTHO H3JaraTb CBOM MBICIH C
NPUMEHEHHEM MAaTeMaTHYECKOH TEPMUHOJOTMU M CHUMBOJIMKH, NPOBOJHUTH KIIACCH(HKAIUIO,
JIOTHYECKHE 00OCHOBAHMUS;

4) pnazeHue 0a30BbIM MOHATHHHBIM aIapaToM I10 OCHOBHBIM pa3JieliaM COACPKAHHS;

5) cuctemaruveckue 3HaHUs O PYHKIUAX U UX CBOHCTBAX;

6) MpaKTHYECKH 3HAYMMbIE MAaTEeMaTHYECKHE YMEHHUS U HaBBIKH, UX NPUMEHEHUE K PEIICHUIO
MaTeMaTHYECKUX U HEMAaTeMAaTUYECKUX 3a/1a4, IPEAOIaraioiee yMeHHs:

BBINIOJIHATH BBIYUCIICHHS C ICHCTBUTEIBHBIMY YHCIIAMU;

pemaTh TEKCTOBBIE 33J]a4l C TOMOIIBIO YPAaBHEHHUN U CUCTEM YPaBHEHMIA;

UCIIONIF30BaTh alNreOpanyeckuil S3bIK JUIS ONMCAHMS MPEAMETOB OKPYXKAIOUIETO0 MHpa |
CO3JIaHUS COOTBETCTBYIOIINX MaTEMAaTUYECKUX MOJIETICH;

BBIMIOJHATH TOKAECTBEHHBIE MPEOOPA30BaHUs alreOpandecKuX BEIPaKCHUH;.

UCCIIEIOBATh JMHEHHBIC (YHKIUU M CTPOUTH UX TPapUKH.

IIpumepHbIe HOPMBI OLICHKH 3HAHMI, YMEHHIl 1 HABBIKOB 00Y4YaI0IIMXCH.

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00YHAIOWUXCA NO MAMeMamuKe.

Omeem oyenugaemcea ommemyou «5», eCiu:

paboTa BBINOIIHEHA MTOJTHOCTHIO;

B JIOTHYECKUX PACCYKICHHUIX U 000CHOBAaHUM PELICHUs HET IPOOEIOB U OMINOOK;

B pEIICHUH HET MaTeMaTHYeCKMX OMHMOOK (BO3MOXKHA OJHa HETOYHOCTh, OMHCKA, KOTOpas He
SBJISIETCA CJIEACTBUEM HE3HAHUS WM HETIOHMMaHUs y4eOHOro MaTepHana).

Ommemkxa «4» cmagumcesa_B CIeAYIOIUX CIyYasx:

paboTa BBINOJIHEHA MOJIHOCThIO, HO 0OOCHOBAHUS IIaroB PelleHHs] HEJOCTATOUHbI (€C/IM YMEHUe
00OCHOBBIBATh PaCCYKJIEHHS HE SIBISIOCH CIIEUAIBHBIM 00BEKTOM TIPOBEPKH ),

JIOMYIIEHBbI 0JIHA OLIMOKA UM €CTh JIBa — TPU HEO0UE€Ta B BBIKJIAJAKAX, PUCYHKAX, YepTexax WiH
rpadukax (eciu 3TH BUJIbl pabOT HE ABJISIUCH CIIEHUaIbHBIM 00BEKTOM IIPOBEPKH).

Ommemka «3» cmagumcsa, €Ciy:

JIOTIYIIEHO OoJee oJHOM omMOKM min Oojiee IBYX — TPEX HEJOYETOB B BBIKJIAJKaX, yepTexax
WM rpadukax, Ho o0ydarouuiicst o0aanaeT 00s3aTeIbHBIME YMEHUSAMHU 10 IPOBEPSIEMOI TeMe.
Ommemka «2» cmagumcs, €Clu:

JIOMYIIEHbl  CYIIECTBEHHblE OMIMOKM, T[OKa3aBIIMe, 4YTO oOydarouuiics He oOnagaer
00s13aTeIbHBIMIA YMEHUSIMH 110 JTAHHOM TeMe B MTOJTHOW Mepe.

Ommemka «1» cmasumcsa, eCiu:

paboTa mokaszajna TOJHOE OTCYTCTBHE Yy OOydYaromerocs o0s3aTelbHBIX 3HAHWUM W YMEHHUH IO
poBEpsSEMON TeMe WIIM 3HAUUTENIbHAS YaCTh paOOThI BHIIIOJIHEHA HE CAMOCTOSTENBHO.

Y4uTenb MOKET TMOBBICUTh OTMETKY 32 OPHUTHHAIBHBIA OTBET HA BOIPOC WJIM OPUTHHAIBHOE
pelIeHre 3aJjaud, KOTOpbhle CBHUJAETEIBCTBYIOT O BBICOKOM MaT€MaTHYECKOM pPa3BUTHU
oOyuJarorierocsi; 3a peuieHue 0osiee CIOXKHOW 3aJaud WM OTBET Ha 0oJiee CIOXKHBIM BOIpOC,
IPeUIOKEHHBIE 00YyJaromeMycsi JOMOIHUTENBHO MOCHIE BBIMOJHEHUS UM KaKHX-THOO JPyrux
3aJaHuH.



OueHnka ycmHwix 0meemos 00yuarouuxcs.

Omeem oyenusaemca ommemroi «5», el y4eHUK:

MOJTHO PAacKpbUI COJEp)KaHWE MaTepuasia B 00beMe, NPEAYyCMOTPEHHOM TMPOTpaMMOi U
y4eOHUKOM

U3JI0KIJT MaTeprall FPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YSI MATEMAaTHYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY, B OIIPEICICHHON JIOTHYECKOHN MOCIeI0BATEILHOCTH,

NPaBUJIHHO BBITOJIHIII PUCYHKH, YEPTEXKHU, TPA(QHUKH, COMYTCTBYIOIIUE OTBETY;

MOKa3aj yMEHHE WLTIOCTPUPOBATh TCOPHIO KOHKPETHBIMH MPUMEpPAMH, MPUMEHSITh €€ B HOBOI
CUTYaIlMH TIPU BBIOJHEHHH TPAKTUYCCKOTO 3/ IaHUS;

MPOJEMOHCTPUPOBAI ~ 3HAHWE  TEOPUH  paHEe  M3YUYCHHBIX  COIMYTCTBYIONIUX  TEM,
c(OPMHPOBAHHOCTh U YCTOHYMBOCTD UCIIOJIb3YEMBIX ITPH OTBETE YMEHHI U HaBBIKOB;

0TBEYAJl CAMOCTOSITEIHHO, 0€3 HAaBOAIINX BOIPOCOB YUHUTEIIS;

BO3MOXHBI OJIHA — JIBE HETOYHOCTH IIPH OCBEIICHHUE BTOPOCTEIICHHBIX BOIPOCOB WJIH B
BBIKJIQJIKaX, KOTOPbIE YUCHHUK JIETKO UCIIPABUII ITOCIIC 3aMEUaHUS YIUTEIs

Omeem ouyenusaemca ommemkoi «4»,eCiii yIOBIETBOPSIET B OCHOBHOM TpeOOBaHMSAM Ha
OLICHKY «5», HO TIPH 3TOM MMEET OJMH M3 HEJ0CTaTKOB!

B W3JIOKEHHUHU JIOMYIICHBI HEOObIINEe MPoOesbl, HE NCKAa3HUBIIEe MaTEMATHUYECKOE COJepKaHNE
OTBETA;

JOMYIIEHBl OAWH — JBa HEAOYeTa TMPH OCBEIICHHH OCHOBHOTO COAEp)KaHUS OTBETA,
UCIIPABJICHHBIE TTOCIIE 3aMEUAHHS YIUTEIIS;

JIOTYIIEHBI OMMOKa WM 0ojiee ABYX HEJIOYETOB IMPH OCBEUICHWH BTOPOCTEIIEHHBIX BOIPOCOB
WU B BBIKJIA/IKAX, JIETKO HCIPABJICHHBIEC MIOCIIE 3aMEYaHUs YUUTEIIS.

Ommemka «3» cmagumcs B ClIeayromux ciay4daix:

HEMOJIHO PACKPBITO COJEp)KaHUE MaTepHaia (coaep)kaHue M3JI0XKeHOo (parMeHTapHO, HE BCeraa
NOCJIEZI0BATENbHO), HO MTOKa3aHO 00lee MOHUMAaHKUE BOIPOCa U MPOJEMOHCTPUPOBAHbl YMEHUS,
JOCTATOYHBIE JIJI1 YCBOGHHUS MPOTrpaMMHOrO Marepuana (ompeaeneHbl «TpeCoBaHUSMH K
MaTeMaTUYeCKOM MOJArOTOBKE yJalllUXCs» B HACTOSIIEH MporpaMMe 10 MaTeMaTHKe);

UMENUCh  3aTPyIHEHHs WJIM JONYyIIEHbl OINMOKM B ONpPEACNICHHH MaTeMaTH4ecKOH
TEPMUHOJIOTUHM, 4YEPTEKAX, BBIKJIAJKAX, HCIPABICHHBIE IIOCIE HECKOJIbKMX HaBOJSIIMX
BOIIPOCOB YUHTEIIS

YYEHMK HE€ CIpPAaBWICSI C IPUMEHEHHEM TEOpPHUM B HOBOM CHUTyallUM IIpU BBINOJHEHUHN
NPAaKTUYECKOI0 3aJlaHMsl, HO BBIIOJIHMI 33JaHUs 0053aTeIbHOIO YPOBHS CIO0XKHOCTH 1O JTAHHOH
TEME;

Ipd  JOCTAaTOYHOM 3HAHMM  TEOPETUYECKOTO  MaTepualla  BBIABIEHA  HENOCTATOYHAas
c(OpMHUPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» cmasumcsa B CIETYIONINX CITydasx

HE PacKpbITO OCHOBHOE COJIepKaHue yuyeOHOro MaTepuaa,;

00Hapy»XeHO HEe3HaHUE YYEHUKOM OoJiblieil uiu HanboJiee BaXKHON 4acTH yueOHOro MaTepuaia;
JIOMYILIEHbl OIIMOKM B ONPEAEICHUU TMOHATUIM, MNpPH UCIOIb30BAHUM MaTeMaTHYECKOM
TEPMHUHOJIOTUH, B PUCYHKAX, YCPTCKAX HIIN Fpa(i)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HE UCIPABIICHBI
10CJI€ HECKOJIBKUX HABOJSAIINX BOIPOCOB YUUTEIS.

Ommemka «1» cmasumcsa, eCiu:.
YYCHHK OOHApYXKWJI MOJTHOEC HE3HAHWE M HEMOHWMAaHHWE M3y4aeMOro yd4eOHOTO MaTepHuaya WIH
HE CMOT OTBETUTh HU Ha OJIMH U3 TIOCTABICHHBIX BOMPOCOB MO U3YYEHHOMY MaTepHay.



Oowaa knaccuguxkayus oumuodoK.
[Tpu orieHKe 3HAHMIA, YMEHHI W HABBIKOB YUaIINXCS CIEyeT YIUTHIBATh BCE OMUOKHU (TpyObIe U
HErpyObI€) U HEAOUYETHI.

I'pyOLIMM CYHTAIOTCS OLIHOKM:
HE3HaHUE OMNpPEICNICHUS] OCHOBHBIX MOHSATUMN, 3aKOHOB, MPABUJI, OCHOBHBIX IMMOJIOKCHHI TEOPHH,
He3HaHue GOpPMYII, OOIIETPUHITHIX CUMBOJIOB 0003HAYCHUHN BEJTUYHH, CIMHULl UX U3MEPEHUS,
HE3HaHWE HAMMECHOBAHUMN €IMHULl U3MEPEHHUS;
HEYMEHUE BBIICJIUTh B OTBETE IVIABHOE;
HEYMEHHE MIPUMCHSTH 3HAHMUSI, AITOPUTMBI JIJIsl pEIICHUS 3a/1a4;
HEYMEHHE JIeJIaTh BBIBOJIbI H 00O0IIECHNS;
HEYMEHHE YUTATh U CTPOUTH IPaUKH;
HEYMEHUE T0JIb30BATHCS IEPBOMCTOUYHUKAMU, YICOHUKOM U CITPABOYHHUKAMHU;
NoTepsi KOPHS WM COXPAHEHHE MOCTOPOHHETO KOPHS;
oTOpackiBaHre 0€3 0OBSICHEHUI OJTHOTO U3 HHX;
paBHO3HAYHBIC UM OIIHUOKY;
BBIYHCIUTEIbHEIE OIINOKHY, €CIIM OHU HE SIBJISIOTCS OIHCKOIL;
JIOTHYECKHE OIITHOKH.

K HerpyObIM OIIMOKAM CJIe1YeT OTHECTH

HETOYHOCTh (POPMYITMPOBOK, ONPEICICHUIN, OHATUH, TEOPHA, BbI3BaHHAS HEIOJIHOTON OXBaTa
OCHOBHBIX MPU3HAKOB OMPEIECTIEMOTO MOHATUS WJIK 3aMEHOM OJTHOTO - IBYX W3 3THX MPU3HAKOB
BTOPOCTCIICHHBIMU;

HETOYHOCTH Tpauka;

HEpalMOHAIBHBIA METOJ PEIICHUS 3aJa4d WM HEJO0CTaTOYHO IPOAYMAHHBIA IUTaH OTBETa
(HapylIeHUE JIOTUKH, TTOJIMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);
HepalmoOHAJIbHBIC METOJIbI PA0OTHI CO CIIPABOYHOM U APYTOH JIUTEPATYPO;

HEYMEHUE PEeIlIaTh 3a/1a4H, BBITIOJIHATH 3aJaHus B 0011IEM BH/IE.

Henoueramu sBJISAIOTCH:
HepalOHAIbHbIE IPUEMbl BBIYMCICHUN U TPeoOpa30BaHMIA;
HeOpeKHOE BBINOJIHEHHE 3aMUCel, YepTekeH, CXeM, rpapuKoB

Conep:xaHue y4eOHOro MaTepuajia Kypca aiareopsl 9 kiacca.

1. Hepagencmea.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA. [IoWIEHHOE CIIOXKEHUE U YMHOXKEHUE YUCITIOBBIX
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJJTHON NIEPEMEHHON U X CUCTEMBI.

OcHo6Hast  yenb — O3HAKOMUTH YYaIIMXCS C NMPUMEHEHHE: HEPABEHCTB JJIS OLICHKU
3HaUEHUN BBIpAXKEHUI, BbIpaOOTaThb yYMEHHE pellaTh JMHEHHbIE HEPaBEeHCTBA C OJHOMU
nepeMeHHol u ux cuctembl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH
OCHOBAHO pEIICHHE JIMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. TeopeMbl O MOWIEHHOM
CJI0’)KEHUH U YMHOXXEHUU HEPABEHCTB, HAXOAUTh IPUMEHEHUE IPU BBIIOJHEHUM MPOCTEUIINX
yIpaXHEHU Ha OLIEHKY BBIPAXKEHMH MO METOAy IpaHull. BBoasdTcs MOHATHS aOCOMIOTHOU
HOTPEIIHOCTH M TOYHOCTH MPUOJIMKEHUS, OTHOCUTEIbHON MOTPEUIHOCTH. YMEHUS MPOBOIUTH
JEyKTUBHBIE PACCYKJICHHS MOIY4YarOT pa3BUTHE KaK IPH JOKA3aTEIbCTBAX YKA3aHHBIX TEOPEM,
TaK Y [PU BBIIIOJIHEHUH YIIPA)KHEHUH Ha 10KA3aTeIbCTBA HEPABEHCTB.

B cBs3u c penieHneM JIMHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHO: JAETCs MOHATHE O
YHUCIOBBIX  IPOMEXKYTKAaX, BBOAATCS COOTBETCTBYIOLIME Ha3BaHHWA U O0O3HAYCHHS.



PaccmoTpeHuto cHCTEM HEpPAaBEHCTB OJHOM TMEPEMEHHOW TMPEAIIECTBYET O3HAKOMJIEHUE
ydamuxcs € MMOHATUAMU IICPECCUCHUA U 06’beZ[I/IHCHI/I}I MHOXCECTB.

[Ipn pemieHMM HEPABEHCTB MCHOJIB3YIOTCS CBOICTBAa pPAaBHOCUIIBHBIX HEPAaBEHCTB,
KOTOpBIC Pa3bICHAIOTCS Ha KOHKPETHBIX mpuMepax. Ocoboe BHHMaHHE CIEAYeT VYACTUThH
oTpabOTKEe yMEHMsI peliar MpocTellre HepaBeHCTBa BUAAa ax>b, ax<b, OCTaHOBHUBIINCH
CIeIMAlIbHO Ha ciydae, koraa a <0.

B s10ili TemMe paccmarpuBaeTcs TakKe pelIeHHe CHCTEM JIBYX JIMHEHHBIX HEPaBEHCTB C
OI[HOﬁ HepeMeHHOﬁ, B 4YaCTHOCTHU TaKUX, KOTOPBIC 3allMCaHbl B BUAC I[BOﬁHLIX HCPABCHCTB.

2. Keaopamuunas gpynxyus.

Oynknusa. CsoiictBa ¢yHkiuidl. KagpartHelii TpexuieH. Pa3noxxeHue KBaapaTHOTO
TpexwieHa Ha MHOxuTenu. PyHkius y = ax® + bx + ¢, ee cpoiictBa u rpaduk. CreneHHas
byHKIIHS.

OcnosHas yenb — pacUIMPUTh CBEJICHHS O CBOMCTBAX (YHKIUH, O3HAKOMHUTD YYaIIUXCS
CO CBOMCTBaMH U TpaprikOM KBaIpaTUIHOU (PYHKITUH. |

B Hauasne TeMbl CHCTEMaTH3UPYIOTCS CBelEHUS O (QyHKIUsAX. [IOBTOPSIOTCS OCHOBHBIE
HOHATHUA: (YHKLUS, apryMEHT, 00jacTh onpeaeneHus (QyHKuuu, rpaduk. Jlarorcs NOHATUS O
BO3PACTaHMU M yObIBaHWM  (DYHKIIMHM, TPOMEXKYTKaxX 3HAKOMOCTOSHCTBA. TeM  caMbIM
co3zaercs 0as3a Juid yCBOEHMsI CBOMCTB KBaJpaTHUHOW M CTENEHHOM (QYHKUUH, a Taikke A
JanpHEeHero yriuyoneHus: GyHKIMOHAIBHBIX MPECTABICHUN MPHU W3YUYEHUH Kypca anreOpsl U
HayaJl aHaJIn3a.

[loAroToBUTENBHBIM HIATOM K HM3YYEHHUIO CBOWCTB KBaJpaTUYHONW (PYHKUUH SBISIETCA
TaKXKe PAacCMOTPEHHE BOINPOCAa O KBAJAPAaTHOM TPEXWIEHE U ero KOpHsX, BhIIEIECHUH KBaJparTa
JBy4I€HA U3 KBAJPAaTHOrO TPEXUWIECHA, Pa3JI0KEHNUN KBaJIPpaTHOI'O TPEXUJICHA Ha MHOKUTEIH.

W3ydeHne KBaJpaTHuHOW (DYHKIHM HAYMHAETCA C PACCMOTPEHMs (GYHKIMH y = ax’, ee
CBOMCTB M 0COOEHHOCTEN rpaduka, a TaKKe IPYrHMX YACTHBIX BUAOB KBaJAPATUYHON (QYHKIUU —
dynkmmit y = ax? + b, y = a (x - m)% DTu cBeJeHHs HCHOJB3YIOTCA MPU U3YyUYEHHH CBOKCTB
KBaJpaTHIHON (pyHKIMH 001Iero Buaa. BaxkHo, 4TOOBI ydanuecs MOHsIIH, YTO TpapuK GyHKIUU
y = ax? + bx + ¢ MoxeT ObITh HONydeH U3 rpaduka (yHKIHNH y = ax’ ¢ TIOMOIIBIO JBYX Ia-
paIeNbHBIX MepeHocoB. IlpueMbl TocTpoeHms rpaduka (GyHKIHM y = ax? + bx + ¢
0TpalaThIBAIOTCSI Ha KOHKPETHBIX MpuMepax. [Ipm 3ToM ocoboe BHUMaHHE CIEIyeT YIENUTh
(GOpMHUPOBAHUIO Yy YYalllUXCS YMEHHUsSl yKa3blBaTb KOOPJIMHATHI BEPIIMHBI 1Mapaboibl, €€ OCh
CUMMETpPHUH, HaIlpaBJIEHHE BETBEH mapadosibl.

[Ipn wm3ydeHum HTOM TEMBbI JAJIBHEWIIEE Pa3BUTHE IOJYy4aeT yYMEHUE HAXOIUTh IIO
rpaduKy MPOMEXYTKH BO3pacTaHUs M yObIBaHUS (YHKIMH, a TaKkKe MPOMEXKYTKH, B KOTOPBIX
(GYHKIMS COXpaHSEeT 3HaK.

VYyamuecss 3HaKOMSTCS CO CBOMCTBaMHM CTENEHHON (QyHKIUM y = X" NpPU YETHOM HU
HEYETHOM HaTypalbHOM IMOKa3aTelne 1. BBoauTcs nmonsTre KopHs n-ii creneHd. OHU MOJTy4yaroT
IpeCTaBICHNE O HaX0XKICHUH 3HAYSeHUH KOPHS C TIOMOILIbIO KaIbKYJIATOpa, IPUYEM BbIpaboTKa
COOTBETCTBYIOILIUX YMEHUH HE TpeOyeTcs.

3. Hepasencmea c 00HOIl nepeMeHHOU

Lenbie ypaBHeHus. [JpoOHble pannoHanbHble ypaBHeHUs. HepaBeHcTBa BTOpO# cTeneHH
C OIHOM epeMEeHHON. MeTo1 HUHTEPBAJIOB.

OcnosHas yenb — CUCTEMaTHU3UPOBaTh W OOOOLIUTH CBEACHHS O PEIICHUH LENbIX U
JIpOOHBIX palOHAJIbHBIX YPAaBHEHUN C OJHON MepeMEeHHOW, cpOpMHUpPOBaTH YMEHHE pellaTh
HEpaBEHCTBA BUIA ax? + bx + ¢ >0 wim ax? + bx + ¢ <0, rae a £ 0.

B »T0i1 Teme 3aBepiraeTcss U3y4eHUE pallMOHAIBHBIX YPAaBHEHUH C OJTHOM MepeMeHHOou. B
CBSI3U C OTHM IPOBOAUTCS HEKOTOpOE 0000IIeHHEe M YIiayOJieHHe CBeIeHHH 00 ypaBHEHUSX.
BBoasTCs MOHSTHS 1IEJIOr0 pallOHAIIBHOTO YPAaBHEHUS U €r0 CTENEHU. Yualirecs 3HaKOMATCS C
pEIIEHNEM YpaBHEHHH TPEThEHl CTEMEHM M YETBEPTOM CTENEHM C IOMOIIBIO Pa3IOXKEHHUS Ha
MHOXHUTEJIN W BBEJCHUS BCIOMOTATENIbHOW MEpeMEHHOW. MeToj pelleHns ypaBHEHUU ITyTeM



BBEJICHUSI BCIIOMOTAaTEIbHBIX MEPEMEHHBIX OYJeT IHUPOKO MCIOIb30BaThCS B AalIbHEHIIIEM MPHU
PELICHUH TPUTOHOMETPUUECKUX, JIOTapU(PMHUUECKUX U APYTUX BUIOB YPaBHEHUI.
Pacmmpsrorest cBeieHuss 0 peuieHUH APOOHBIX PAallMOHANBHBIX YpPaBHEHHMH. Yuariuecs
3HAKOMSATCS C HEKOTOPBIMHU CIIELIMAIIBHBIMU IIPUEMAMU PEILICHUS] TAKUX YPABHEHUM.
dopmMupoBaHHE YMEHUN peliaTh HEPABEHCTBA BHUIA ax? + bx + + ¢ > 0 mmm ax® + bx +
c<O, rme a # 0, ocymiecTBIsETCA C ONOPON Ha CBEJICHUS O IrpaduKe KBaApaTUYHON (PYHKIUH.
VYyamuecss 3HAKOMATCA C METOJIOM HHTEPBAJIOB, C IOMOIIBID KOTOPOTO pEIIATCs
HECJIOKHBIE pallMOHAIbHBIE HEPABEHCTBA.

4. Hepasencmea c 08ymsa nepemeHHbIMU
VYpaBHeHue ¢ AByMs NEpeMEHHBIMH U ero rpaduk. CUCTEMbl YpaBHEHH BTOPOM
crerneHu. PemieHue 3agady ¢ MOMOLIBIO CHUCTEM YpaBHEHUH BTOpoHM creneHu. HepaBeHcTBa c
JBYMSI IEPEMEHHBIMU U UX CHCTEMBI.

Ocnosnas yenb — BbIPA0OTaTh YMEHUE PEIIATh MPOCTEHUINNE CHUCTEMBI, COJACPIKAIIUE
YpaBHEHUE BTOPOM CTENEHU C JBYMs IEPEMEHHBIMH, M TEKCTOBBIE 3a/auyd C IMOMOUIBIO
COCTaBJICHUS] TAKUX CHUCTEM.

B naHHON Teme 3aBepluaeTcs M3yYEHUE CUCTEM YPAaBHEHHMM C JByMs I€PEMEHHBIMU.
OcHOBHOE BHUMAaHHE YACISETCS CUCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHUU MEPBOM CTENEHH, a
JIpyroe BTOPOl.

N3BecTHBIN ydamumMes crioco0 MoJCTaHOBKUA HAaXOIUT 3/1€Ch JalIbHEWIIee MPUMEHEHHE 1
MO3BOJISIET CBOAUTH PELICHNE TAKMX CUCTEM K PELICHUIO KBaIPaTHOTO YPaBHEHHUS.

O3HaKkOMJICHHE YYaIIUXCSl C MPUMEpPAMU CHCTEM YpaBHEHHUH C JBYMs NEPEMEHHBIMH, B
KOTOpPBIX 00a ypaBHEHHUS BTOPOIl CTENEHHU, JOJDKHO OCYIIECTBISITHCS C JIOCTaTOYHOM
OCTOPOKHOCTBIO ¥ OTPAaHUYUBATHCS MTPOCTEUIIMMHU TPUMEPAMHU.

[IpuBneyeHne W3BECTHBIX YyyalIUMCs TpauKOB TMO3BOJSIET MPUBECTH MPUMEPHI
rpaduueckoro pemeHus cucteM ypaBHeHUH. C TOMOIIBIO TpamuecKuX MpeCTaBICHUNA MOXKHO
HaIJISIIHO TI0KA3aTh YYallUMCS, YTO CUCTEMBI JIBYX YPaBHEHHUU C IByMs [EPEMEHHBIMU: BTOPOH
CTENEHU MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PEIICHUS I HE UMETh PEIICHUI.

Pa3paborannblii MaTeMaTHUECKUN ammapaT MO3BOJSET CYIIECTBEHHO PaCIIUPHUTh KIIAcC
COJIEpXKATEIBHBIX TEKCTOBBIX 3a71a4, PEIIAEMbIX C TTIOMOIIBIO CUCTEM YPaBHEHUM.

N3yuenue Tembl 3aBepIIaeTCsl BBEICHUEM MTOHATUI HEPABEHCTBA ABYMS IEPEMEHHBIMH U
CHUCTEMBbl HEPaBEHCTB C JBYMs TepeMeHHbIMH. CBeneHus o rpadukax ypaBHEHHH C ABYyMs
MEPEMEHHBIMHU UCTIOIB3YIOTCS MPU WITIOCTPALIMH MHOKECTB PEIICHUI HEKOTOPBIX MPOCTEHIINX
HEPaBEHCTB C JBYMs IEPEMEHHBIMHU U UX CUCTEM.

5. Dnemenmout npuKIAOHOU MamMeMaAMUKU.

Matematuueckoe MmonenupoBaHue. llpomnentHeie pacueTsl. [IpubmmkeHHbIE
BbanciacHus. OCHOBHBIC TIpaBwiia KOMOWHATOpWKH. OTHOCHUTENBHAS 4YaCTOTAa M BEPOSITHOCTH
cinydaitHoro coObiTus. Kiaccuueckoe ormpeneneHne BeposTHOCTH. HavanmpHble cBeleHUs O
CTaTHCTHUKE.

OcHogHas yenb — O3HAKOMUTH YUalIUXCA C MOHSATHUSMHU MEPECTAaHOBKHU, Pa3MEIICHUS,
COYCTaHWS M COOTBETCTBYIOIMUMHU (HOPMYJIaMH JUIS TIOJICYETAa WX YHCIIA, BBECTH TOHSATHS
OTHOCHUTEIIHOM YaCTOTHI U BEPOSITHOCTH CITy4aifHOTO COOBITHSI.

N3ydyeHne TeMbl HAUUHACTCS C PEIICHHS 337a9, B KOTOPBIX TPeOyeTcs COCTaBUTh T¢ WITH
WHBIE KOMOMHAIINH 3JIEMEHTOB U MOJICYUTATh UX YUCI0. Pa3bsicHIEeTCS KOMOMHATOPHOE MIPABHIIO
YMHOXEHHS, KOTOPOE UCIOIB3YeTCsS B NajlbHEHIIEM TP BBIBOAC (GOpPMYIT JIIs TOJICYeTa YUCIIa
MEePEeCTaHOBOK, pa3MelleHnid u coueTanuit. [lpu M3ydeHHH JAaHHOTO MaTepuana HeoOXOIUMO
oOpaTHTh BHHMAaHWE Yy4YallUXCS Ha pa3jiudue TOHATHH «pa3MEIICHHE» H «COYCTaHHEY,
c(hopMHUPOBATh Y HUX YMEHHUE ONPEAEIsATh, O KAKOM BUJe KOMOWHAIIUN UIET peub B 3a71a4e.



B nmanHO#il Teme ywammecs 3HAKOMSTCA C HayaJbHBIMH CBEACHUSIMHU U3 TEOpUHU
BEPOATHOCTEH. BBOAMTCA TOHATHE «CIy4dailHOE COOBITHE», «OTHOCUTENIBbHAS YacTOTay,
«BEPOATHOCTh CIyY4aHOTO COOBITHs». PaccMaTpMBarOTCS CTaTUCTHUYECKHH M KJIACCHYECKUU
MOAXOAbl K OMPENEICHUI0 BEPOATHOCTU CIy4alHOro cOObITHS. BaxkHo 0oOpaTUTh BHUMaHUE
y4aluxcsi Ha TO, YTO KJIACCHYECKOE OMPEICIICHUE BEPOATHOCTH MOKHO MPUMEHSTHh TOJBKO K
TaKUM MOJICTISIM peabHBIX COOBITUH, B KOTOPBIX BCE UCXOIBI SBISIOTCS PABHOBO3MOYKHBIMHU.

6. Yucnoevie nocnedosamenvnocmu.

YucrnoBele MocieAoBaTeNIbHOCTU. ApupMeTHYecKass U TIeoMeTpudecKas IMPOrPecCHH.
@opMyInibl M-TOYJIEHa M CYMMBI TEpPBBIX N YIEHOB Mporpeccuu. beckoHeuHo yObIBaromas
reOMETPHUYECKasl IPOrpecCusl.

OcnosHas yenb — JaTh MOHATUS 00 apr(PMETHUIECKON U TE€OMETPUUYECKON MPOTPecCUsix
KaK 4HMCJIOBBIX IIOCJIEJ0BATEIILHOCTAX 0COO0ro BUA.

[Ipyn u3yyeHUM TeMbl BBOAMTCS IOHSATHE I1OCIENOBATEIBHOCTH, PA3BICHIETCS CMBICI
TEepPMUHA «N-H YJIeH MOCJIEJ0BaTEIILHOCTU Y, BbIPA0AThIBACTCS YMEHHME MCII0JIb30BaTh UHIEKCHOE
0003Ha4YeHHEe. DTU CBEJEHUS HOCAT BCIIOMOTATENIbHBIN XapaKTep U UCHOJB3YIOTCS I U3YyUEHUS
apru(MeTHUECKOH U reOMETPUYECKON MPOrpeccHil.

Pabora ¢ dopmynamu n-ro 4ieHa W CyMMBI MEPBBIX I'a WIEHOB MPOrPECCU, TTOMHUMO
CBOETO OCHOBHOI'O HA3HAYEHUS, I03BOJSET HEOAHOKPATHO BO3BpalaThCs K BBIYMCICHUSAM,
TOKJIECTBEHHBIM ITPE0OPa30BaHUSAM, PELICHUIO YpaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmatpuBarores XapaKTepUCTHYECKUE CBOWCTBA apU(PMETUUYECKOMN U
FEOMETPUUYECKON MPOrpeccui, YTO MO3BOJSET PACIIUPUTH KPYT IpeiaracMbIx 3ajau.

7. Anzebpa é ucmopuyeckom pazeumuu

3apoxaeHue anreOpbl, KHUTa O BOCCTaHOBJICHMHM U MPOTHUBONOCTaBICHHMH Myxammena
anb-Xope3mu. Vctopust popMHUpOBaHUS MaTeMaTHYECKOTO s3bIKa. McTopust pa3BUTHS MOHSATHS
byHKIHH.

J.®. Marnunkuii. I1LJI. YeOprmes. H.M. Jlob6aueckuii. B.Sl. BynskoBckuii. A.H.
Komamoropos. ®@. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. . Kapgano. H. A6ens. b. Ilackans.
JI. TIuzauckuii. K. ["aycec.

8. Iloemopenue (umozosoe)
Ocnosnas yenwv. 110BTOPUTH, 3aKpenuTh U 0000MHUTH OcHOBHBIE 3YH, momydyeHHbie B 9
KJ1acce.



Onucanue y4e0HO-MeTOAMYECKOI0 U MATEPUATBHO-TEXHUYECKOI0 o0ecrneyeHust
00pa3oBaTeILHOIO NMpoIecca Mo NpeaMeTy «Ajaredpa

YueOHO-MeTOANYECKOe o0ecTieyeHne

1. Ilpocpammmnule 00OKymeHnmul:

[IpumepHbIie porpaMMbl OCHOBHOTO o01iero obpaszoBanus. Maremartuka. (CtaHnnapTbl BTOPOTO
nokosnenus) — M.: [Ipocsemenne, 2010

2. Yueonuku u yueono-memoouueckasn iumepamypa:

ITporpammel. Matematuka. 5-9 knaccel A.I'.Mep3insk,B.b.Ilononcknii, M.C. Sxup, E.B.byuko —
2-e u3n., naopaboranHoe. - M.: Berrana-I'pad, 2013

YueOuuk Anredpa. 9 xmace A.I'.Mepainsik,B.b.ITononckuii, M.C.fAxup, — M.: Benrana-I'pad,
2019

Hunaktuaeckuii marepuan Anredpa. 9 kmacc A.I'.Mep3isk,B.b.ITononckuii, M.C. Axup, — M.:
Benrana-I'pad, 2019

Meronudyeckoe mocobue Aunrebpa. 9 kmacc  A.I'.Mepsnsk,B.b.ITomorckuii,M.C. Axup,
E.B.byniko - M.: Benrtana-I'pad, 2019
3. Mamepuansno mexuuueckoe ooecneuenue
Pa3znaTouHbli qUIAKTHYECKUN MaTepHa
Tectbr
TemaTudeckue TaOJIUIbI
KommbroTep, HHTEpaKTUBHAS JOCKA
4. Humepuem-pecypcol
1. www. edu - "Poccuiickoe o6pazoBanue" deaepanbHblii TOPTAIL.
2.www.school.edu - "Poccuiickuii 0011e00pa3oBateabHbIi mopran.
3. www.school-collection.edu.ru/ Enunas xosuiekius udpoBbix 00pa30BaTeIbHbBIX

pecypcoB

JlokyMeHTanusl, paboune MaTePUAIBI VISl YIUTEIsI MATEMATHKHA

4, www.it-n.ru" Cerb TBOpYECKHX VUHTE €'

5. www .festival.1september.ru ®ecruBanp negaroruueckux uaen "OTKPBITHIN YpoK"
6. www .nsportal— conmanbhas ceTb paOOTHHKOB 00pa30BaHHUs

IInanupyemMsle pe3yJibTaThl H3yUeHHs ajaredpol B 9 kiacce

BbIyCKHUK Hay4yuTcesi B 7-9 kjaaccax (JUIsl MCIONB30BaHMS B ITOBCEJHEBHOM JKU3HU U
o0ecrneueHrs BO3MOKHOCTH YCIIEIIHOTO IPOAOKEHNs 00pa3oBaHus Ha 0a30BOM YPOBHE)
dnemenmor meopuu MHOI}CECHE U MAMEMAMUYECKOU I02UKU

* OmepupoBarh Ha 0a30BOM YypOBHE  TOHSTHSIMH: MHOXXECTBO, JJIEMEHT MHOXECTBa,
MOJIMHOECTBO, IPUHAIIICKHOCTB;

* 3a/1aBaTh MHOXKECTBA ITEPEUNCIICHHEM UX JJIEMEHTOB;

* HaxXOIUTb NepeceueHune, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYAIHX;

* TPUBOIUTH MMPHUMEPHI M KOHTPIPUMEPHI IS TOITBEPKICHUS CBOMX BBICKAa3bIBAHHIA.

B noeceonesnotl scusnu u npu u3yueHuu Opyeux npeomMemos:

* HCIIONIb30BaTh rpauvdecKkoe MpeICTaBICHNE MHOXKECTB JIJIsl ONMUCAHUS PEaTbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 JPYTUX YUeOHBIX IPEIMETOB.

Yucna
* PpaIMOHAIBHOE YHCIIO, ApUPMETUIECKUN KBaPAaTHBIN KOPEHb;



http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.it-n.ru/
http://festival.1september.ru/

OLICHUBATh 3HAYCHUEC KBAAPATHOI'O KOPHS U3 MOJOXKUTCIIBHOTO IEJIOro Yucia,
pacrno3HaBaTb paliluOHAJIILHBIC U UPPALIMOHAJIBHBIC YN CJIA,
CpaBHHBATb YUCJIA.

B nogceonesnotl scuznu u npu uzyueHuu Opyaux npeomemoas:

OLIEHUBATh PE3yJIbTAThl BEIUMCICHUH TP PELICHUN IPAKTUYECKUX 3a]1a4;

BBITOJIHATh CPABHEHUE YHCEN B PEAJIbHBIX CUTYALMSIX;

COCTABJIATh YMCIIOBBIE BBIPAKEHMS IPU PELICHUU MPAKTHMUYECKUX 33434 W 3a/1ad U3 APYrux
y4€OHBIX IIPEIMETOB.

Toorcoecmeennvie npeodpazoeanus
UCIIOJIb30BaTh (DOPMYIIBI COKPALIEHHOIO0 YMHOXKEHHUsS (KBaJapaT CyMMBI, KBajJpaT Pa3HOCTH,
Pa3HOCTb KBAJPATOB) ISl YIIPOILEHUS BBIYMCICHUN 3HAUYCHUN BHIPAKCHHUI;
BBITNIOJIHATh HECJIOXKHBIE MpeoOpa3oBaHusl JPOOHO-TMHEWHBIX BBIPAXKEHUNW M BBIPAXKEHHUH C
KBaJPaTHBIMU KOPHSIMH.

B nosceonesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

IMOHUMATb CMBICJI 3allUCH YUCJIa B CTAHAAPTHOM BU/JEC;
OIICPHUPOBATH HA 0a3oBOM YPOBHC NOHATHEM «CTAaHAAPTHAA 3aIlIMCh YHUCJIA».

Ypaeénenus u nepasencmea
OnepupoBarh Ha 6a30BOM YpOBHE HNOHSATHUSMU: PaBEHCTBO, YUCIOBOE PAaBEHCTBO, YpaBHEHUE,
KOpPEHb YPaBHEHUS, PELLIEHUE YPABHCHUS;
IIPOBEPATH CIPABEMINBOCTD YUCIOBBIX PABEHCTB;
pelaTh KBaJpaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJApaTHOIO YpaBHEHUS;

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTaBJIATb W PCIIATb JIMHEUHBIE YpaBHCHUA IIPpU PCHICHUU 3a4aY, BO3HHUKAIONIUX B

JIpYTUX y4eOHBIX NpeAMETax.

Dynkyuu
HaxonuTh 3HaueHue GyHKIMHU 1O 33JaHHOMY 3HAUEHHIO apTyMEHTa;
HaXOJUTh 3HAUEHUE apIyMEHTAa M0 33JaHHOMY 3HAY€HUIO (PYHKIIMU B HECIIOXKHBIX CUTYalIMSIX;
OIPEACIATh MOJIOKEHUE TOUYKH 10 €€ KOOpAWHATaM, KOOPAMHATBI TOYKH 0 €€ MOJIOKEHUIO
Ha KOOPJMHATHOW MJIOCKOCTH;
no rpaduKy HaxOIUTh OOJIACTb OIpENeNeHUsl, MHOXECTBO 3HAYeHUH, HYIH (YHKIHH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKHM BO3pacTaHHsl M YObIBaHUs, HauOoiblliee U
HalMEHbIIIee 3HaUeHUs (PyHKIUHY;
CTPOUTH TpapuK JIMHEWHON PYHKIINH;
IPOBEPATh, SIBISETCS JU JaHHBIA rpaduk rpadpukoM 3aaaHHOW (YHKIMU (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHAITIBHOCTH);
OTpeneNATh NpUOIMKEHHbIE 3HAaUEHUS! KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKIMMT;

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

UCIIOJIb30BaTh 'paMKH pPeaNbHbIX MPOLECCOB U 3aBUCUMOCTEH /IS OIIpe/IeNIeH!s] X CBOMCTB
(HauOosplIMe U HaWMEHBIINE 3HAYEHUs, IPOMEXKYTKH BO3pacTaHMsl M yObIBaHHUA, 00JacTu
MOJIOKHUTEBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

HCIIOJIb30BaTh CBOWCTBA JIMHEWHOW (DYHKIMU U ee rpaduk MpU pelieHuu 3ajad U3 ApYyrux
y4eOHBIX IPEMETOB.

Texcmosvle 3a0auu
PemraTe HeCIIOXKHEBIE CIOKETHEIC 3aaa4M pa3HbIX TUIIOB HAa BCC apI/I(i)MeTI/IquKI/Ie ,ZIGI\/'ICTBI/ISI;
CTPOUTHL MOZCIIb YCJIOBUA 3ala4un (B BUIC Ta6J'II/II_U:I, CXCMbI, PUCYHKA WA ypaBHeHPIH), B
KOTOpOI\/II AaHbl 3HAYCHUA JBYX M3 TpPEX B3aUMOCBA3AHHBIX BCJIWYHMH, C LCJIBIO IMOUCKA
pCUICHUS 3a1a4u;



OCYIIECTBIIATh CIIOCOO IOWCKA pEIIeHHs 3aJadd, B KOTOPOM pacCyXAEHHE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPpeOOBaHUS K YCIIOBHIO;

COCTAaBJIATH IUIaH PELICHU 3aa4H;

BBIJICJIATH 3TAIbl PELICHUS 3aa4H;

UHTEPIIPETHPOBATh BBIYMCIUTEIBHBIE PE3YyNbTaThl B 3ajaye, HCCIEAOBATh IOJYyYEHHOE
pelIeHUE 3a1auH;

pelIaTh HECIOKHBIE JJOTUYECKUE 33a[a4l METOIOM PACCYKICHUH.

B nogceonesnoll sHcuznu 1 npu uzyueHuu Opyaux npeomemos:

BBIIBUTATh THIIOTE3bI O BO3MOXKHBIX MPENENbHBIX 3HAUEHHUSX HCKOMBIX B 3a/laye BEJIUMYUH
(Ienatb NPUKUIKY).

Hcmopua mamemamuxu
OnucelBaTh OTJENbHBIE BBIJAIOLIMECS PE3YJbTaThl, IMOJIYYEHHBIE B XOJAE Pa3BUTHUSA
MaTeMaTHKH KaK HayKH;
3HaTh NPUMEPHl MAaTEMaTHMUECKUX OTKPBITUH M HX aBTOPOB, B CBS3U C OTEUECTBEHHOW M
BCEMUPHOMN UCTOPHUEH;
IIOHMMATh POJIb MAaTEMATUKU B pa3Butuu Poccun.

Memoowvr mamemamuku
Breibupath moaxXonsmmii  M3y4EHHBIH ~ METOJ A1 PEIIeHUs HW3YYEeHHBIX  THUIIOB
MaTEMaTHYECKHUX 3a/1a4;
[IpuBoauTH MIPUMEPHI MaTeMaTUYECKHUX 3aKOHOMEPHOCTEH B OKpYXKaromieu
JIEHCTBUTEIILHOCTH U MIPOU3BEACHUSIX UCKYCCTBA.

BbINVCKHHK _TOJYYHT _BO3MOKHOCTHL _HAaVUHTLCA B 7-9 KJjaccax (IlJI?I oOecIeYcHus

BO3MOJKXHOCTH YCIICHIHOTO ITPOAOJIZKCHU L 06p330BaHI/IH Ha 0a30BOM U erIY6J'IeHHOM ypOBHHX)

Dnemenmol meopuu MHOMCECIE U MAMEMAMUYECKOU J102UKU
MHOKECTBO, XapaKTCPUCTHKH MHOXECTBA, JJIEMEHT MHOXECTBa, IyCTOE, KOHEYHOE U
OCCKOHEUYHOEC MHOXKECTBO, IIOJMHOKECTBO, MPHHAIJIC)KHOCTh, BKIIOYCHUE, PaBEHCTBO
MHOKECTB;
M300paxkaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C IIOMOIIBIO KPYTOB Diijiepa;
OTIPEICIIATh TPHHAUICKHOCTh JJIEMEHTa MHOXECTBY, OOBEAMHCHHIO W TIEPECCUCHHIO
MHO>KECTB;
3aJ1aBaTh MHOYKECTBO C IMTOMOIMIBIO MTEPEYNCIICHHS DIIEMEHTOB, CJIOBECHOTO OIMCAHMS;
OTEpUPOBATH TOHSATUSMHU: BbICKAa3bIBaHWE, HWCTUHHOCTh U JIO)KHOCTh BBICKA3bIBaHUS,
OTpPUIIAaHWE BBICKA3BIBAHWH, ONEpAIlMU HAJ BBICKA3BIBAHUSAMHU: W, WIH, HE, YCJIOBHBIC
BBICKA3bIBAaHUS (MMILTUKAIIUN);
CTPOUTH BBICKA3bIBAHHMSI, OTPUIIAHUS BHICKA3bIBAHHIA.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

CTPOUTDH LCTIOYKHN yMOSaKJ'II-OLIGHI/Iﬁ Ha OCHOBC HUCIIOJIb30BaHUA ITPAaBUJI JIOTUKH,
HCIIOJIB30BAaTh MHOXKECTBA, OIICPpAlIlMU C MHOXCECTBAMHU, UX rpa(bnqecxoe MMpeaAcCTaBJICHUC IJIA
OMMrUCaHus PCAJbHBIX ITPOUCCCOB U SIBIICHHI.

Yucna
d OHepI/IpOBaTI) IIOHATUSMU. MHOXKCCTBO HaTypaJ'II)HI)IX YHUCECJI, MHOXKECTBO IICJIBIX YUCEII,
MHO’KECTBO PALIMOHAIBHBIX YHCEI, UPPALUOHAIBHOE YNCIIO, KBAAPATHBIN KOPEHD, MHOKECTBO
NEUCTBUTEIILHBIX UHCE;
*  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YHCEII C 3aJaHHOM TOYHOCTBIO;
d CpaBHI/IBaTI) paHHOHaJ'H)HI)Ie 158 I/IppaHI/IOHaJ'IBHI)Ie qHuciJia,
*  MPEACTaBIATH PALMOHAIBLHOE YUCIO B BUAE JECATHYHON IpOOH

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux npeomemos:



NPUMEHSTh MpaBWia MPUOIMKEHHBIX BBIUMCICHUM MPH pEIIeHWH MPAaKTHYECKUX 3a7ad U
pELICHUH 3aJ1a4 IPYTUX Y4eOHBIX MTPEIMETOB;

BBIIIOJIHSATh CPABHEHHME PE3YJIbTATOB BBIYMCIICHHUM MPU PELIEHUN NPAKTUYECKUX 337a4, B TOM
qHCIIe MPUOIMKEHHBIX BBIYHCICHUN;

COCTaBJISITh M OLIEHUBATHh YUCJIOBBIEC BBIPAYKEHHUS MPU PEIIEHUN MPAKTUYECKUX 3a7a4 U 3a1ad
U3 APYruX y4eOHBIX MPEIMETOB;

3aKUCBIBATh U OKPYTJISATH YUCJIOBBIE 3HAUECHHUSI PEAJIbHBIX BEJIMYMH C UCIIOJIb30BAaHUEM Pa3HbIX
CUCTEM U3MEPEHUSI.

Toorcoecmeennvie npeodpazoeanus
pacKIIapIBaTh HA MHOXKUTENIN KBAJPATHBI TpEeX4IeH;
BBINOJIHATH MPeoOpa3oBaHus JAPOOHO-PALMOHANBHBIX BBIPAXEHUN: COKpalleHHe ApoOeid,
NpUBEJCHUE ajreOpanuecKkux ApoOeil K oOmeMy 3HaMEHATEN0, CI0KECHUE, YMHOXKCHHE,
JeNieHre anredpandeckux ApoOeil, Bo3BeACHHE ainreOpandeckoil ApoOM B HATYpaJIbHYIO U
OTPHIIATEIIEHYIO CTEIICHB;
BBITOJIHATH MPEOOPa30BaHMS BEIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHH;
BBIJICJIATh KBaJpaT CyMMbl WJIM pPa3sHOCTH JBY4WIEHAa B BBIPAKCHHUAX, COJCPIKAIIUX
KBaJ[paTHbIC KOPHU;
BBINOJIHATH MPEOOPA30BaHMS BEIPAKECHUH, COJIEPIKAIIUX MOJTYJIb.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

BBINOJIHATh NPeoOpa3oBaHMsl alreOpauyeckuX BBIPAKEHUHM IpH pelleHuH 3a1ad ApPYrux
y4€OHBIX IPEIMETOB.

Ypasnuenusn
OnepupoBaTh MOHATHUAMHU: YypaBHEHUE, KOPEHb YpPAaBHEHMs, PaBHOCHJIbHBIE YpaBHEHUS,
00JacTh ONpeeNIeHNs] YPAaBHEHUS;
peliatb KBaJpaTHblE YpaBHEHHMs M YpPaBHEHMs, CBOJMMBbIE K KBaJpaTHbIM C IOMOILBIO
TOKJAECTBEHHBIX ITPEOOpPa30BAHNUN;
pewatb JpoOHO-TMHENHHbIE YPABHEHUS;
pemaTh NpoCTeHIe npparMoHAIbHBIE YPABHEHUS;
pelaTh ypaBHEHHs CIOcOOOM pa3JioKeHUs] Ha MHOXKHUTENH U 3aMEHBI TepeMEHHOM;
pemaTh HeCIOXKHbIE KBaJpaTHbIC YPABHEHUS C TapaMETPOM;
pelaTh HeClI0KHbIE CUCTEMBbI JIMHEHHBIX YPAaBHEHUH C ITapaMeTpaMHu.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COCTABJIATh U pEILIaTh KBAaJpaTHBIC yYPAaBHEHMs, YPAaBHEHHUSA, K HUM CBOJSIIMECS, CUCTEMBI
JMHENHBIX YpaBHEHUH, TIPY PELIEHUH 33/1a4 APYTUX YU€OHBIX IPEIMETOB;

BBINOJIHAThH OLIEHKY MPaBAONOJ00HUS Pe3y/bTaTOB, MOJyYaeMbIX MPH PEIIEHUH JIMHEHHBIX U
KBaJIPAaTHBIX YPaBHEHWW M CHCTEM JIMHEWHBIX YPABHEHUW IpU PELICHHWH 3aJad JPYrux
y4eOHBIX IPEMETOB;

BbIOMpaTh  COOTBETCTBYIOUIME YpaBHEHUS, WJIM HUX CUCTEMBbl JJii  COCTaBJICHHS
MaTeMaTU4YeCKOU MOJENIH 3aJaHHON peaslbHOM CUTYallUU WU IIPUKIAJAHON 3a/1a4u;

YMETh HHTEPIPETUPOBATH MTOJYYCHHBIA IIPHU PEIICHUN YPaBHEHHUs, WJIH CUCTEMBI PE3yJIbTaT B
KOHTEKCTE 3aJaHHOM peajbHON CUTYalluH WU IIPUKJIAJHON 3a1a4U.

Dyukyuu
OnepupoBaTh MOHATHUSAMH: (YHKIMOHAJIbHAs 3aBUCUMOCTb, (YHKIUSA, Trpapuk (yHKIUH,
crocoObl 3a7aHusl (PYHKIUHM, apryMeHT M 3HaueHue (YHKIMM, OOJIaCTh OIpeaesieHUs U
MHO>KECTBO 3HaU€HUN (QYHKIUU, HYIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
CTPOUTH TpaUKH KBaAPaTUIHON PyHKIMI, 00paTHON MPOMOPLUOHATBHOCTH, (YHKIIUU BUAA:

y=+x;



* uccaenaoBath GYHKIHIO TI0 ee Tpaduky;

* HAXOOUTh MHOXECTBO 3HAYECHUH, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON QYHKIINU;

B nogceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:

* WUIIOCTPUPOBATh C MOMOLIbI0 TpaduKa pealbHyI0 3aBUCMMOCTh WM MpOLEcC MO HUX
XapaKTePUCTHKAM;

* WCIOJB30BaTh CBOMCTBA M rpapuK KBaJApaTUUYHON (YHKIMHU MpU PEIICHUU 3a1ad U3 APYTux
y4€OHBIX IIPEIMETOB.

Hcmopua mamemamuku
* XapakTepu30BaTh BKJIAJ BBIAAIOIIUXCS MAaTEMaTHKOB B Pa3BUTHE MAaTEMAaTHKH M WHBIX
HaYYHBIX 00JIacTeif;
* [OHHMMATh POJIb MaTEeMaTHKHU B pa3BuTuu Poccuu.

Memoobl mamemamuku
* Hcnonw3yst u3ydeHHbIE METO/IbI, IPOBOAUTD JI0KA3aTEIIbCTBO, BBHITIOIHITH OMIPOBEPIKEHHUE;
* BbIOMpATh U3yYCHHBIE METO/IBI U UX KOMOMHAIIMH IS PEIICHUs MAaTEMaTUUECKUX 3aa4;
* KCIIOJB30BaTh MaTeMaTUYECKHE 3HAHUA IS ONMUCAHUS 3aKOHOMEPHOCTEH B OKpYKaromiei
JNEHCTBUTENBHOCTH U IPOU3BEICHUSX UCKYCCTBA;
* MPUMEHATH MPOCTEHIINE TMPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAITHOHHBIC
CHUCTEMBI MIPH PEIICHUH MaTeMaTHYECKUX 3a/1a4.

Dopmul opeanuzayuu yueoH020 npoyecca:

Texnosoruu: quddepeHnupoBaHHoe o0ydeHrne, oOydeHHE ¢ NMPUMEHEHHEM OIOPHBIX CXEM,
HKT.

®opmMbl  TPOBeAeHUs] 3AHATHIA: JICKIUW, KOMOWHUPOBAaHHBIE YPOKH, MPAKTHKYMBI,
MOBTOPUTEIEHO-00001IAI0IIHNE YPOKH.

OOyueHue HeceT e TeJbHOCTHBIN XapaKTep, aklEeHT JIeJ1aeTcsl Ha 00y4eHHe Yepe3 MPaKTHKY,
HOPOAYKTHBHYIO pabOTy yYalIMXcCsl B MaJIbIX TPYIIax, UCIOJIb30BaHUE MEXIPEAMETHBIX CBS3EH,
pPa3BUTHE CaAMOCTOSITEIbHOCTH Y4YallMXCsA U JIMYHOM OTBETCTBEHHOCTH 3a MPUHATHE PELICHM.
bynyr co3nmaHsl ycnoBHsS A caMOpE€aIM3aluy IIKOJIBHHUKOB: y4YaCTHE B COPEBHOBAHUSAX,
Npe3eHTalMsIX, CEMHHapaX, KOHKypcax, OJMMIMAgaX, 4YTO JOJDKHO CIOCcOOCTBOBATh
aKTUBU3AIMM UX CAMOCTOATENBbHOM JIESTeNTbHOCTH, Pa3BUTHIO KPEaTUBHOCTU U (POPMHUPOBAHUIO
(GYHKIIMOHAJIBHOW TPAaMOTHOCTM — YMEHHUH BOCIPUHUMATh W aHAJIU3UPOBaTh HH(POpPMAIHIO,
NPE/CTAaBICHHYIO B pa3IMYHbIX (popmax.

PazHoypoBHeBoe o00y4yeHHe [TO3BOJUT KaXJIOMY YYEHHMKY MpPHOOpECTH IpeIMETHYIO
KOMIIETEHTHOCTh, JIOCTHYb COOTBETCTBYIOIIETO YPOBHS IJIAHUPYEMBIX PE3YyJIbTAaTOB, PAa3BUTh
KOMMYHHUKATHBHbIE CIIOCOOHOCTH, OBJaJeTh HaBBIKAMH KOJUICKTUBHOM  J€SITE€IBHOCTH,
HAy4YUThCS pabOTaTh CAMOCTOSITENILHO C YU€OHBIM MaTePUAJIOM.

®opmbl 1 MeToAbI KOHTPOJsA 3YH: camMocTosiTenbHBIE pabOThI, TECThI, KOHTPOJIbHBIE PAOOTHI



Conep:kanue yue0HOro Kypca (TemaTudeckoe mjiaHupoBanue): 3 yaca B Hexnenro, 100,5 4. B
rof.

« Jara
=P (=9 -g-
2 £ S 2 Koauuyectn
s g g 5 Copep:xaHue yueOHOIr0 MaTepHuaJia
= g 0 4acoB IJIaH dakr
=
I'naea 1
HepaBenctna 20 yacoB
1. 1 UucnoBble HEpaBEHCTBA 1
2. 1 YUucnoBble HEPABEHCTBA 1
3. 1 YucnoBsle HEPABEHCTBA 1
4. 2 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
5. 2 OcCHOBHBIE CBOMCTBA YUCJIOBBIX HEPABEHCTB 1
6 3 CroxeHne 1 yMHOKEHHE YHCIIOBBIX HEPABEHCTB. 1
) OueHuBaHUE 3HAUYEHUS BBIPAKEHUS
7 3 CnoxeHue 1 YMHOKEHUE YHUCIIOBBIX HEPABEHCTB. 1
) OueHuBaHUE 3HAUYEHUS BBIPAKEHUS
8 3 CroxeHne 1 yMHOKEHHE YHCIIOBBIX HEPABEHCTB. 1
) OreHUBaHNE 3HAYECHUS BBIPAKCHUSA
9. 4 HepaseHncTBa ¢ 01HOHM nepeMeHHOI 1
10 5 Peienue HepaBEHCTB C OAHON IIEPEMEHHOM. 1
) YUucnoBble MPOMEKYTKHU.
11 5 Pelienue HepaBEHCTB C OAHON IIEPEMEHHOM. 1
) HucnoBble MPOMEKYTKH.
12 5 Pewienue HepaBeHCTB ¢ OAHON EPEMEHHOM. 1
) HucnoBble MPOMEKYTKH.
13 5 Peienue HepaBEHCTB C OAHON IIEPEMEHHOM. 1
) HucnoBble MPOMEKYTKHU.
14 5 Pewienue HepaBeHCTB ¢ OAHON EPEMEHHOM. 1
) YHucnoBble MPOMEKYTKH.
15 6 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOM 1
) MepeMEHHOMN
16 6 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN 1
) NIEPEMEHHON
17 6 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON 1
) NepeMEeHHON
18 6 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON 1
) NepeMEeHHON
19 6 CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHON 1
' NIEPEMEHHON
20 1-6 Konrponbnas padora Ne 1 o teme 1
' «HepaBeHcTBa».




T'nasa 2

Kpaaparuunas ¢pynkuus 38 yacos

IToBTOpEHUE U paclIupeHue CBEEHUN 0

21. ! GbyHKIMU

29 7 [loBTOpEHUE U paciIUpeHNE CBEIEHUH O
byHKIIAN

23. 7 [loBTOpEHUE U paciIpeHNE CBEIEHUH O
GbyHKIMU

24. 8 CpoiicTBa (hyHKIIMH

25. 8 CpoiicTBa GyHKINN

206. 8 CgoiicTBa GyHKIHNN

27. 9 IMoctpoenue rpaduka pyuxumn y=kf(x)

28. 9 IMoctpoenue rpaduka pyuxuun y=kf(x)

29. 9 IMoctpoenue rpaduka pyunkiun y=Kf(X)

30. 10 IMoctpoenue rpaduka dpyuxumu y=f(X)+b.
IMoctpoenue rpaduka dyukimu y=Ff(x+a)

31 10 IMoctpoenue rpaduka pynkuun y=Ff(x)+b.
Iocrpoenue rpaduka Gysxmmn y=Ff(x+a)

32 10 IMoctpoenue rpaduka bpyuxumu y=f(X)+b.
IMoctpoenue rpaduka dyukimu y=Ff(x+a)

33, 10 IMoctpoenue rpaduka bpyuxumu y=f(X)+b.
IMoctpoenue rpaduka dyukimu y=Ff(x+a)

34. 11 Ksagparuanas QyHkius, ee rpaduk u cBOHCTBA.

35. 11 KBagparuunas QyHkius, ee rpaduk u CBOHCTBA.

36. 11 KBanparuunast ¢pyHkiys, ee rpaduk u CBOHCTBa.

37. 11 Ksangparuanas QyHkIus, ee rpaduk u cBOHCTBA.

38. 11 KBagparuunas QyHKius, ee rpaduk u CBOHCTBA.

39. 11 KBanparuunast ¢pyHkiusi, ee rpaduk u CBONWCTBA.

20. 7-11 | KonrponbHas padora Ne 2 mo Teme
«KBagparnunas QpyHKIUD

4]1. 12 Pemienuie kBaipaTHBIX HEPABEHCTB.

42, 12 Pemenne kBapaTHBIX HEPABEHCTB.

43, 12 Pemienuie kBaipaTHBIX HEPABEHCTB.

44, 12 Pemienuie kBaipaTHBIX HEPABEHCTB.

45, 12 Pemenne kBapaTHBIX HEPABEHCTB.

46. 12 Pemienuie kBaipaTHBIX HEPABEHCTB.

47. 13 CucTeMbl ypaBHEHHH C IByMS MTEPEMEHHBIMHA

48. 13 CucTeMsl ypaBHEHHH C IByMs IEPEMEHHBIMU

49, 13 CucTeMbl ypaBHEHHH C IByMS MTEPEMEHHBIMH

50. 13 CucreMbl ypaBHEHHH C IBYMS TIEPEMEHHBIMH

51. 13 Cuctembl ypaBHEHHUH C IBYMsI IlepeMEHHBIMU




52. 13 CucteMbl ypaBHEHUH C IBYMsI IIepEMEHHBIMU
53 14 Pemenne 3amad ¢ MOMOIIBIO CHCTEM ypaBHEHUH
) BTOPOI1 CTETIEHU
54 14 Pemrenne 3aau ¢ HOMOIIIBIO CHCTEM YpaBHEHUIH
) BTOPOH CTENIEHU
55 14 Pewienne 3a1a4 ¢ MIOMOIIBIO CUCTEM YpaBHEHUH
) BTOPOI1 CTETIEHU
56 14 Pemenne 3amad ¢ MIOMOIIBIO CHCTEM ypaBHEHUH
) BTOpPOI1 CTETIEHU
57 14 Pemrenue 3aau ¢ HOMOIIIBIO CHCTEM YpaBHEHUIH
) BTOPOH CTENIEHU
11-14 | KonrpomnbHas paboTa Ne 3 mo teme «Pemenne
58. KBaJpaTHBIX HEPABEHCTB. PellleHne CUCTEM
YPpaBHEHHH C JBYMSI IEPEMEHHBIMI.
I'nasa 3
DJieMeHThI IpUMepHoii MaTeMaTHkH. 20
4acoB
50. 15 MaremaTuecKkoe MOJIEIUPOBAHUE.
00. 15 MateMaTH4eCKOe MOJEITUPOBAHHUE.
61. 15 Maremartndeckoe MOJETTHPOBaHHUE.
62. 16 IIpotieHTHBIE pacueTsl
63. 16 IIporeHTHBIE pacyeTs
64. 16 [IponeHTHBIE pacdeThl
65. 17 [TpubamKxeHHbIe BEIYUCICHUS
66. 17 [TpubamKxeHHbIe BEIYUCICHUS
67. 18 OCHOBHBIE TTpaBHJIa KOMOHMHATOPHKH.
68. 18 OcHoBHbIE TIpaBUIa KOMOWHATOPUKH.
69. 18 OcHoOBHbIE TIpaBUIa KOMOWHATOPUKH.
70. 19 Yacrora BEepOATHOCTH CIYYafHOTO COOBITHS
71. 19 YacTtoTa BEpPOSTHOCTH CIIy4aHHOTO COOBITHS
72. 20 Krnaccudeckoe onpeziesicHre BEpOsSTHOCTH
73. 20 Krnaccuueckoe onpezaeneHue BEpOSTHOCTU
74. 20 Krnaccudeckoe onpeziesicHre BEpOsSTHOCTH
75. 21 HauanbpHble cBeIeHUS O CTATUCTUKE
76. 21 HauanbHble cBeleHNSs O CTAaTUCTHKE
77. 21 HayanbHble cBeleHUS O CTATUCTUKE
78 15-21 | KontponbHas pabora Ne 4 o Teme «DeMEHTHI
' MIPUMEPHOH MaTeMaTHKI.
I'naga 4
YuciioBbIE MOCJIEA0BATEIBHOCTH. 1749acoB
79. 22 UncIioBble OCIIEI0BATENLHOCTH
80. 22 YUucnoBbie MOCIeA0BATENHHOCTH




81. 23 ApudmerHnyeckas mporpeccus 1

82. 23 ApudmeTraeckas mporpeccus 1

83. 23 Apudmernyeckas mporpeccus 1

84, 23 Apudmernyeckas mporpeccus 1

85 20 CymMa N TIepBhIX YJICHOB apH(PMETHICCKON 1
) MPOrPECCHA

86 20 CyMMa N nepBbIX YWICHOB apu(METHYECKOH 1
) NPOrPECCUN

87 20 CyMMa N nepBbIX YWICHOB apu(METHYECKOH 1
) MPOrPECCHA

88. 25 I'eometpraeckast mporpeccus 1

89. 25 I'eometpraeckast mporpeccus 1

Q0. 25 I'eomeTpuueckas mporpeccus 1

91 26 CyMMa N TIepBEIX YWICHOB T€OMETPHICCKOI 1
’ TIPOTPECCHH

92 26 CyMMa N IepBbIX YJICHOB F€OMETPUIECKOit 1
’ MPOrPECCUN

93 27 CymMma 6ecKOHEYHOH TeOMeTpHICCKOMH 1
) TPOTPECCHH

94 27 CymMma 6ecKOHEYHOH TeOMeTpHICCKOMH 1
’ MIPOrPECCHN

95 22-27 | KonrponbHas padora Ne 5 o Teme «HUucnosble 1
' TIOCJIEI0BATENBHOCTI

IloBTOpEeHue U cucreMaTu3anus yueOHOro
MarepuaJja. 7 4yacoB

96. 1-27 | YmpaxHeHUs U1 HOBTOPEHHS Kypca 9 Kinacca 1

97. 1-27 | YmpaxHeHUs U1 HOBTOPEHHS Kypca 9 Kinacca 1

08. 1-27 | YopaxHeHus Ui HOBTOPEHHS Kypca 9 Kiacca 1

99, 1-27 | YmpaxHeHUs U1 HOBTOPEHHS Kypca 9 Kinacca 1

100.| 1-27 | YmpaxxHeHus A MOBTOPEHUS Kypca 9 kiacca 1

101.| 1-27 | Peseps 1

102.| 1-27 | Peseps 1
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