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Pabouas mporpamma pa3paboTaHa ¢ yu€ToM TpeOOBaHUI CleyIOUIMX HOPMATUBHBIX JOKYMEHTOB:

®enepanbHoro 3akoHa oOT 29.12.2012 roma Ne 273-®3 «0O06 o6paszoBannu B Poccuiickoii
Denepauumnm.

[locTaHOBNEHNE TJIABHOTO TOCYAApCTBEHHOTO caHuTapHOro Bpaua P® ot 29.12.2012 Ne 189 «O6
yrBepxkaennu CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHUIEMHOIOTHYECKHE TPeOOBaHUS K YCIOBUSIM
Y OpraHu3aIuy o0ydeHus B 0011e00pa30BaTeIbHBIX YUPEKIACHUIX.

denepanbHbIl TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUSL.
VYT1BepxkaéH mnpukazom MuHuctepcTBa oOpazoBaHuss u Hayku Poccuiickoit denepanuu ot 17
nekabpst 2010 r., Ne 1897 ¢ uamenenusimu B cooTBeTCTBUH C npukazoM Nel644 ot 29.12.2014 ropa.
OcHoBHas 00pa3oBaTeIbHAS TPOrpaMMa OCHOBHOTO 001IIeT0 00pa30BaHus;

[Ipuka3 Munucrepctsa npocsenieHus PO Ne 345 ot 28.12.2018 rona «O ¢enepanbHOM nepedHe

y4eOHUKOB, PEKOMEHIYEMBIX K UCTIOJIh30BAHUIO TIPU PeaTH3aIii UMEIOIIUX TOCYIapCTBECHHYIO
AKKPEJIUTAIMIO 00pa30BaTENbHBIX MPOTPAMM HAYAILHOTO O0IIET0, OCHOBHOTO OOIIETO, CPEIHETO
0011ero 0Opa3zoBaHUsM;

[Tpuka3 MunucrepctBa npocsemieruss PO Ne 233 ot 8.05.2019 «O BHeceHMM U3MEHEHUI B
(benepanbHbI IepeueHb YUeOHUKOB, PEKOMEHIOBAHHBIX K MCIIOJIB30BaHMIO IIPU Pealu3aluu
MMEIOLIUX OCYIapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX IPOrpaMM HayaIbHOI'O OOLIETO,
OCHOBHOT'O 00IIIero, cpeiHero ooiiero o0pa3oBaHus, yITBEpKIEeHHBIH nprKkazoM MuHHCTEpCTBA
npoceieHust PO ot 28 nexadpst 2018 r. Ne 345;

VYcraB  TocymapctBeHHOro  OOKETHOTO  00IIE00pa3oBaTEIBLHOTO  YYPEXKIACHUS  CPEIHEH
obmieobpazoBarenbHOi mikoibl Ne 319 IlerpoasoprioBoro paiiona Cankr-IletepOypra;

VYuebHoro miaHa ['ocynapcTBeHHOro OIOKETHOro 0O0IIE00Pa30BaTENILHOIO YUPEKACHUS CpelHeH
obmieobpazoBarenbHOi mKoibl Ne 319 IlerpoasoprioBoro paiiona Cankt-Ilerepbypra na 2019-2020
y4eOHBIN TO/I.

HHOACHUTEJIBHASA 3ATIUCKA

PaGouas nporpamMma 110 aﬂre6pe COCTaBJICHaA Ha  OCHOBC CDC,Z[CpaJ'ILHOFO KOMITIOHCHTA

rocy/1apCTBEHHOI0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O O0IIET0 00pa30BaHuUs.

HaHHafI pa60qa51 nporpamMma OpPHUCHTUPOBAHA Ha Y4YalllUuXCHd 7 xnacca u peaJM3yeTCsA Ha OCHOBC

CIICaAyromux 10OKyMCHTOB!:



e [IpumepHas mporpamma mo Kypey aireopbl 7—9 Kiacchl CO31aHHOW Ha OCHOBE €IMHOW KOHIIEIIINN
IpenojaBaHusl MaTEMaTUKU B CpeJHeN mkoie, paspadoranHoil A.I'. Mepznskom, B.b. Ilononckuwm,
M.C. SIkupom — aBTOpaMu Y4eOHUKOB, BKIIOUEHHBIX B CUCTEMY «AJITOPUTM yCIIEXay.
e (OOpasoBaTtenbHON TporpamMMbl KOsl Ne 319,
e VYyeOHoro miaHa mkosbl Ne319.
[TporpamMa cOOTBETCTBYET y4eOHHMKY «AisreOpa» A CeAbMOro Kjacca oOpa3oBaTENIbHBIX YUpEKICHHH
/A.T'. Mep3aisik, B.b. Tlononckuii, M.C. Sxup, E.B. Byriko. — M.: Benrana-I'pag, 2014 .

Kypc anreOpet 7 kmaccoB sBiseTcss 0a30BbIM JUIsi MAaTeMaTUYeCKOro OOpa30BaHUs U Pa3BUTHUSA
HIKOJILHUKOB. Anredpanyeckue 3HaHUS M YMEHUS HEOOXOIMMBI JJIi M3Y4YEeHUsS TeoMeTpuu B 7 Kiaccax,
anreOpbl 1 MaTeMaTHdeckoro aHanusa B 10—11 kimaccax, a Takke U3y4eHHs] CMEKHBIX JUCIIUITINH.

[TpakTrueckas 3HAYMMOCTH IIKOJIBHOTO Kypca ayireOpsl 7 KJIACCOB COCTOUT B TOM, YTO TIPEAMETOM €&
W3YYEHUsl KOJIMYECTBEHHBIE OTHOLIEHUS M IPOLECCHl PEAJbHOIO MHpA, ONMCAHHBIE MaTEMaTHYECKUMH
MozensiMu. B coBpemeHHOM o011ecTBe MaTeMaTHYecKas MOAr0TOBKAa HEOOX0quMa KaKJJOMY Y€JIOBEKY, TaK
KaK MaTeMaTHKa MPUCYTCTBYET BO BCEX cpepax 4eTOBEUECKON eATEIbHOCTH.

OnHOM M3 OCHOBHBIX LIE€JIEH W3y4eHMsI aiareOpbl SBISETCS pa3BUTHE MBIIUICHUS, MPEXKIE BCETO,
¢dopmupoBaHre aOCTPaKTHOrO MbIIeHUA. B mporecce u3ydeHus anredpsl GopMupyercs JOTHUECKOe U
QITOPUTMUYECKOE MBIIJICHHE, a TakkKe TaKue KauyecTBa MBIIUJICHUs, Kak cujla U THUOKOCTb,
KOHCTPYKTUBHOCTh M KPUTUYHOCTB. J{JIs afanTaluu B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE BaXKHBIM
dakTopom sBisgeTcs GOPMUPOBAHME MATEMATUYECKOTO CTUJISI MBIIIICHUS, BKIIIOYaoIiee B ce0sl MHIYKIIIO
U JIEOYKLUIO, 00OOIIeHWE M KOHKPETH3alMI0, aHAIW3 M CHUHTE3, KJIACCU(PHUKAIMIO U CUCTEMAaTH3AIHIO,
abcTparupoBaHue W aHAJIOTHIO.

OOyuenue anredpe MaéT BO3MOXKHOCTh LIKOJBHHKAM HAyYUTHCS IUIAHUPOBATH CBOIO JESATEIBHOCTH,
KPUTUYECKH OLIEHUBATH CBOIO JEATEIBbHOCTh, IPUHUMATh CAMOCTOSTENIbHBIE PEUICHUs, OTCTauBaThb CBOU
B3I/l M yOeXKIeHHsI. 3HAKOMCTBO C MCTOpUEH pa3BUTHA anreOpbl Kak HayKd (OPMHUPYET y ydaIluxcs
Mpe/ICTaBICHUS O MaTEeMaTUKe KaK 4acTH OOIIeUeI0BEYECKOM KYIbTYPHI.

3HAUUTEIBHOE BHUMAHHUE B U3JI0KEHUU TEOPETUUECKOI0 MaTepHasa Kypca yaelsieTcsl Ero0 MOTHBAalUY,
PacKpBITUIO CYTH OCHOBHBIX TMOHSATUHM, wuaed, meronoB. OOydeHHe NOCTpOEHO Ha 0a3e Teopuu
pa3BUBAIONIETO OOYYEHHMS, YTO JOCTUTACTCSI OCOOCHHOCTSAMHU H3JIOKEHHUS TEOPETHYECKOro MaTepuayia |
yIpaXHEHUSIMH Ha CpaBHEHHUE, aHAIU3, BBIJCJICHHE IJIaBHOI'O, YCTAHOBIIEHHE CBs3€H, KilaccU(UKAINIO,
o0o0menne u cucremaruzanuio. Ocobo aKLEHTHPYETCsl COJEpKATEIbHOE PACKPBITHE MAaTEeMaTHYECKHX
MOHSTHUN, TOJNKOBAaHWE CYIIHOCTH MAaT€MaTUYECKUX METOIOB M O0JIACTH WX MPUMEHEHUs, AEMOHCTpAIUs
BO3MOXXHOCTEM NPHUMEHEHUS TEOPETUYECKUX 3HAHUM s pelleHds 3aJad MPHUKIAJHOTO XapakTepa,
HallpuMep, pELICHHE TEKCTOBBIX 3ajJlay, JCHEKHbIE W MPOLEHTHbIE pAacCUYEThl, YMEHHUE MOJIb30BATHCS
KOJINYECTBEHHON WH(pOpMaIMen, MPeICTaBICHHONH B pa3inyHBIX (OopMax, YMEHHE «UUTATh» TPaHKH.
Oco3HaHue O00ILero, CyIIECTBEHHOI'O SBISETCS OCHOBHOM 0a30il Ui pemieHus yrnpaxkHeHHi. BaxHo
IPUBOJUTH JI€TAJbHbIC MOSICHEHUS K PEILIEHUIO TUIIOBBIX YNPa)KHEHUH. DTUM pacKpbIBA€TCA CYThb METOAA,
NOJIX0/1a, IpeAJIaraeTcs aarOpUTM WIN IBPUCTUYECKAS CXEMA PELLIEHUS YIPAKHEHUH OIIPENEIEHHOrO TUIIa.

Pacnpezle.nemle HacoB I10 pa3jiejiaM aJ'lFeﬁpr:

Ne |Coneprkanue yueOHOro MaTepuaa KonuyectBo yacos
1. |JIuneiiHOe ypaBHEHHE C OJHON MEPEMEHHOM 17
2. |Lenbie BeipaxkeHus 68
3. |DyHkuuu 18
4. |CucteMbl TMHEHHBIX YPaBHEHUN C IBYMS NIEPEMEHHBIMHU 24
5. |[loBropenue 9
Htoro 136




Cpoxu peanu3anuy NporpaMmbi:

[Iporpamma paccuurtana Ha 1 rog.

MecTto kypca aiaredppl B y4eOHOM IJIaHe

basucHblii y4ueOHBIN (00pa3oBaTEIbHBIN) TUTAH HAa HM3YyYEeHHE aiareOpbl B 7 KiaccaX OCHOBHOHM IIKOJIBI
OTBOIUT 4 yd4eOHBIX yaca B HEACIIO B TEUEHHE KaXIOro y4eOHOro roma, Bcero 136 udaco. B cmydae
BBIMOJHEHHsI y4eOHOro IJlaHa HE B MOJHOM oObeMe (KapaHTHH, MPHUPOJHbIE (DAKTOPHI, TOMOIHUTEIbHBIC
KAHUKYJIbI, MPa3IHUKU) MPOU3BOAUTCS KOPPEKTUPOBKA pabOUYUX IMporpamMMm. 3aMECTUTENb JUPEKTOpa IO
YBP cornacyet MuCThl KOPPEKTUPOBKHU pabOUUX MPOrpaMM YKa3aHHBIM CIIOCOOOM KOPPEKLUU TPOrPaMMBI.

YMK

1. VYuyeOHuk: «Anrebpa» Ans cembMOro kiacca oOpa3oBaTenbHBIX yupexnaenuit /A.I. Mepsmsak, B.B.

[Tonouckwmii, M.C. Axup, E.B. byniko. — M.: «BenTtana-I'pad», 2014.

TemaTtnueckoe mianuposanue 7 kinacc. A.I'.Mep3sik.

3. 3amaunmk. COOpHHK 3a/1a4 W 3aJIaHUH JIJIT TEMAaTHISCKOTO OIEHUBAHUS 10 airedpe mis 7 kimacca. Al
Mep3smsik, B.b. Tlonouckuii, M.C. fAxup, E.M.PabunoBuy.

4. Junaktuyeckue matepuanbl. A.I'. Mep3nsak, B.b. Ilomonckmii, M.C. fxup, E.B. bymko. — M.:
«Benrana-I'pag», 2013 r.

5. VYueOHuK: «Anrebpa» s CeabMOro Kiacca oOpa3oBaTelnbHBIX yupexaenuin /A.I'. Mepsnsak, B.b.
[Tonouckwuii, M.C. Sxup, E.B. bynko. — M.: «Bentana-I'pad»,2013 r.

N

IInanupyemble pe3yJbTaThl H3y4eHHUs aaredpsl B 7-9 Kiaaccax

Anzebpauueckue evipasrcenus

Buvinycknux nayyumcs:

* OIIEpUPOBATh TMOHATHSAMHU  «TOXKIECTBO», «TOXJIECTBEHHOE IpeoOpa3oBaHuE», pellaTh 3aJayH,
conepamue OyKBEHHBIC JaHHBIC; pad0TaTh ¢ (OPMYITaMu;

* BBIMOJIHATH NPE0OPa30BaHusl BbIpAXKEHUH, COJepkKAIUX CTEIIEHH C LEIbIMHU MOKa3aTeIsIMU U KBaJlpaTHbIE
KODHHU;

* BBITMOJIHATh TOXKJECTBEHHBbIE NPe0oOpa30oBaHUs PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE NMpaBWJ JEHCTBUN
HaJ MHOTOWIEHAaMU U anre0pandyecKuMu ApoOsiMH;

* BBIIIOJIHATD PA3JI0KEHUE MHOTOYJIEHOB HA MHOYKHUTEIIH.

Buinyckuux nonyuum 603MOoHCHOCMb HAYYUMBCA:

* BBIMOJIHATh MHOT'OIIArOBBIE MPEOOpPa30BaHMs PALMOHAJBHBIX BBIPAXKEHUH, MPUMEHsAs MIHUPOKUN Habop
Croco00B U NPUEMOB;

* IPUMEHSATH TOXKIECTBEHHBIE Pe00pa30BaHus ISl pellieHHs 3a]1a4 U3 Pa3IUYHBIX pa3zeioB Kypca.
YpaBHeHus

Buinycxuux nayuumes:

* pelaTh OCHOBHBIE BHJIBI PAllMOHAIBHBIX YPAaBHEHUH C OJHOM NEPEMEHHOM, CHCTEMBI JBYX YPaBHEHMU C
JBYMsI IEPEMEHHBIMU;

* IOHUMaTh YPaBHEHHE KaK BaKHEHIIYI0 MaTeMAaTUYEeCKyI0 MOJENb JUIsl ONUCAaHUS M H3y4YCHHs
pa3HOOOpa3HbIX PeabHBIX CUTYAlUH, pellaTh TEKCTOBBIE 331a4H aJIreOpaniyeckKuM METOIOM;

* IPUMEHATh IpaduyecKue MPEeACTaBICHUS JUIsl UCCIICAOBAaHUs YpPaBHEHMH, HCCIIEJOBAHUS M pPELICHUA
CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

Buinyckuux nonyuum 603MOoHCHOCHY .

* OBJIQ/IETh CIELUAIBHBIMU NPUEMAMU PELICHUS YPAaBHEHUN U CHCTEM YPAaBHEHM; YBEPEHHO NPUMEHSTH
anmnapaT ypaBHEHUH /7S pelIeHUs] pa3HOOOpa3HBIX 3a/1a4 U3 MaTEMAaTUKHU, CMEXHBIX IPEAMETOB, IPAKTUKHU;
* IPUMEHATh TpadUuecKue MpPEJCTaBICHUS Ui HCCICNOBAHUS YpPAaBHEHHMH, CHUCTEM YpaBHEHHIA,
cojiepKanux OyKBeHHbIE KOO PHUITUEHTHI.

HepaBencrBa

Buinycxkuux nayuumces:

* [IOHUMAaTh U IPUMEHITh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIE C OTHOLIEHUEM HEPAaBEHCTBA, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB;

* pemiaTh JUHEIHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M UX CUCTEMBI; PellaTh KBaJApaTHbIE HEPABEHCTBA C
OIOpOii Ha rpaduueckue NpeacTaBICHMS;



* IPUMEHSATH anapaT HEPABEHCTB JJIS PELICHUS 3a7a4 U3 PA3INYHbIX pa3JieoB Kypca.
Buinycknux nomyuum 603moicHoCcms HAYUUmMuCsl.

* pa3HOOOpa3HbIM MpHUEMAM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHATH almapaT HEpaBeHCTB JIs
pereHus pa3HoO0pa3HbIX MATEMAaTHUECKUX 33]1a4 U 33/1a4 U3 CMEKHBIX NIPEIMETOB, IIPAKTHKH;

* IPUMEHATh TrpapUuecKue MpeICTaBICHUs] [JIsl HCCIEIOBAaHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
coJiepKamux OyKBeHHbIE KO (DUITUESHTHI.

YucioBble MHOKECTBA

Buinycxknux nayuumes:

* IOHUMAaTh TEPMHUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C IMIOHATHEM MHOKECTBA, BBIIIOJHATH ONEPALMH HAJL
MHO’KECTBAaMU;

* HCIOJIb30BaTh HAYAJIbHBIE MPEJICTABICHNS O MHOKECTBE JIECTBUTEIBHBIX YHUCEIL.

Buinycxkuux nonyuum 603mMoxicHocmby.

* pa3BUBATH NPEJCTABIECHNE O MHOKECTBAX;

* pa3BUBaTh IPEJCTABICHUE O YNCJIE U YUCIIOBBIX CUCTEMAX OT HATYPAJIbHBIX /10 JEHCTBUTEIBHBIX YUCEIL; O
POJIV BBIYMCIICHUH B MPAKTHUKE;

* pa3BUTh U YIIOyOUTh 3HAHMS O JECATUYHOM 3amMcH JACHCTBUTENBHBIX 4YHCENl (IMEPUOIUYECKHE U
HETMEePUONIECKUE TPOOH).

DOyHKIUHA

Buinycknux nayuumcs:

* IOHUMATh U UCTIONIB30BaTh (PYHKIIMOHAIBHBIE TOHATHS, SI3bIK (TEPMUHBI, CHMBOJIHNYECKHE 0003HAYCHNU );

* CTpoUTh TpaduKHU SIEMEHTApHBIX (PYHKUIMH, HMCCIeAOBaTh CBOMCTBA YHCIOBBIX (YHKIIMI Ha OCHOBE
U3yUYSHHS MTOBEIEHUS UX IPa(UKOB;

* MOHUMAaTh (YHKIMIO KaK Ba)XKHEUIIYI0O MATeMaTUYECKYIO MOJENb ISl OMHMCAHUS MPOLECCOB M SIBICHUMN
OKPY’KaIOIIEeT0 MHUpa, MPUMEHATh (DYHKIIMOHAIBHBINA S3BIK JJISI ONMUCAHUS M WCCIETOBAaHHS 3aBUCUMOCTEH
MeXny PU3NYECKUMH BeIMYMHAMY;

* [IOHUMATh U UCIOJIb30BATh SI3bIK MOCIIEA0BATEIBHOCTEN (TEPMUHBI, CAMBOJINYECKHE 0003HAUEHUS)

* IPUMEHATh (OPMYIBI, CBA3aHHBIE C apU(PMETUYECKON M TEOMETPUYECKOW MPOrpeccHusiMd, M ammapart,
c(hOpMHUPOBAHHBIN IPU U3YYSHHUH JAPYTUX Pa3ieoB Kypca, K PeIIeHHIO 3a/1a4, B TOM YHCJIE ¢ KOHTEKCTOM U3
peabHOM JKU3HH.

Buinyckuux nonyuum 603mosxcHocms.

* MPOBOJUTH MCCIICIOBAHMSI, CBSI3aHHBIE C U3YyYCHHEM CBOWCTB (DYHKIMH, B TOM YHCIE C HCIOIb30BAHHEM
KOMITBIOTEpa; Ha OCHOBE Tpa)MKOB M3YYEHHBIX (YHKIUH CTPOHUTH Oojiee CIIOKHBIE Tpadukd (KycOuHO-
3aJlaHHbBIC, C «BBIKOJIOTHIMUY» TOUKAMH U T.11.);

* MCTIOJIB30BaTh (DYHKIMOHAJIBHBIE TIPEICTABICHUS U CBOWCTBA (DYHKIUI pEIICHUS MaTEeMaTHYECKUX 3a/a4
U3 pa3IMyYHbIX Pa3AeiIoB Kypca;

* pemiath KOMOMHHUPOBAHHBIE 3a/layll C MPUMEHEHHEM (GOopMya N-TO Wi€HAa U CyMMbl MEPBBIX N UYJICHOB
apu(MeTHUECKOM U TeOMETPUYECKON MPOrpeccuil, MpUMEHsIsl IPH STOM annapar ypaBHEHUI U HEPAaBEHCTB;

* [IOHUMATh ApUPMETHUECKYI0 U TF€OMETPUYECKYI0 MPOTpeccH Kak (YHKIUU HATypaJbHOIO apryMEHTa;
CBSI3BIBATh apu(METHUYECKYIO MPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYIO — C SKCIIOHEHIIMAIBHBIM
pocToMm.

DJieMeHThI NPUKJIATHOH MAaTEeMATHKHU

Buinyckuux nayuumes:

* HCIIOJIb30BAaTh B XOJE PELICHMs 3a/ad 3JIEMEHTApHBIC IMPEJCTABICHUS, CBS3aHHBIE C MPHOIMKEHHBIMU
3HAYECHUSIMU BEJINYHH;

* HCIIOJIB30BATh MIPOCTEHIINE CITOCOOBI IPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JIaHHBIX;

* HAXOJIUTh OTHOCUTEIHHYIO YaCTOTY U BEPOSITHOCTh CIy4alHOTO COOBITHS;

* pemaTh KOMOMHATOPHBIE 33/1a4H HA HAX0XKJIEHUE YKcia 00bEKTOB MIH KOMOUWHAITHA.

Buinycknux nonyuum eo3zmodrcnocme:

* [IOHATh, YTO YHMCIIOBBIE JaHHBIE, KOTOPBIE UCIIOJIB3YIOTCA JJISl XapaKTEPUCTUKH OOBEKTOB OKPYKaIOILErO
MUpa, SBISIOTCS TNPEUMYIIECTBEHHO NPHUOMMKEHHBIMHM, 4YTO IO 3amUCH MPUOIMKEHHBIX 3HAYCHUH,
coJiepKamuxcsl B TH(POPMAITMOHHBIX HCTOYHUKAX, MOJKHO CYJIUTH O MIOTPEITHOCTH MPUOIIKEHHS,

* OHSTh, YTO TOTPEUIHOCTh pe3yiabTaTa BBIYUCICHUN JOMKHA OBITh COM3MEpPUMA C MOTPEIIHOCTHIO
WCXOJIHBIX JIaHHBIX;



* IpuOOpecTH MEpPBOHAYAIbHBIN ONBIT OpraHu3aluu cOopa JaHHBIX I[pPU IPOBEIECHHUU OIpoca
OOIIIECTBEHHOT'0 MHEHUSI, OCYIIECTBISATh MX aHAIM3, MPEICTaBIATh PE3yAbTaThl OMpPOca B BUIE TAOJHUIIBI,
JUarpaMMBbl;

* IPHOOPECTH ONBIT MPOBEACHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C MOMOIIbI0 KOMIIBIOTEPHOIO
MOJIEJIUPOBAaHUsA, HHTEPIIPETALINHU UX PE3YIBTATOB;

* HAYYUTHCS HEKOTOPBIM CIIEIIUATBHBIM MPUEMAM pelieHUs] KOMOWHATOPHBIX 3a/1a4.

@opMbl, MEPHOAUYHOCTH W TMOPSAOK TEKYIIero KOHTPOJIS YCIeBAeMOCTH W TPOMEKYTOYHOM
aTTecTauuu 00y4aromMuXcs

VY4eOHbIl T1IaH moJpa3yMeBaeT cienyromue (OpMbl TEKYIIETO KOHTPOJS: CaMOCTOSTENIbHBbIE U
MpoBEepOUYHbIe pPAOOTHl B TEUYEHHE YYEOHBIX UYETBEpPTEeH; 7 KOHTPOJIBHBIX pPAabOT B TEYEHHWE ToOja.
[TpomesxyTouHast aTTecTamus o0ydarmmxcs mpoBoauTcs B opme Tecta B popmare OI'D.



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
AnreOpanyeckne BbIPasKeHUs
BelpaxkeHre ¢ TEpeMEHHBIMHM. 3HA4YCHUE BBIPDAKEHUSA C IEPEMEHHBIMHU. JlomycTHMMBIE 3HA4YECHHE
nepeMeHHbIX.  ToxaectBo.  ToxkaecTBeHHble — HpeoOpa3oBaHUsl — anreOpauyuecKuX  BBIPa)KEHU.
JlokazaTenbCTBO TOXK/IECTB.

Crenenb c HaTypajabHbBIM IIOKazareneMm M e€ cBoicTBa. OnHouneHbl. OIHOYIEH CTaHJAPTHOTO BUAA.
Crenenp onHouneHa. MHorounensl. MHorowieH crangaptHoro Buaa. Crenens MHorowieHa. CroxkeHue,
BBIUNTAaHUE U YMHOKEHHE MHOTOWIEHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI M KBaJpat
pPa3sHOCTH [JBYX BBIPA)KCHMI, IIPOU3BEICHHE pPA3HOCTU M CYMMBI JBYX BBIpaKECHHH. PasnoxeHue
MHOI'OYJICHOB HA MHOXMTENIU. BelHECeHHEe 0011ero MHOKUTENS 32 CKOOKU. MeToa rpynnupoBkU. Pa3sHoCcTb
KBaJIpaToB JIBYX BblpaxkeHHil. CyMMa U pa3HOCTb KyOOB J1ByX BblpaxkeHUi. KBagparuelii Tpéxunen. Kopenb
KBaJZpaTHOro TpéxuwieHa. CBOMCTBa KBaIpaTHOrO TpEXwieHa. PasnoxeHue KBagpaTHOTO TPEXWIEHA Ha
MHOHTEIIH.

PanmonaneHelie BhipakeHus. Llenbie Beipaxenus. J{poOHble BblpaxeHus. PanuonansHas qpo6s. OcHOBHOE
CBOWCTBO palnoHaJbHONW apobu. CrokeHHue, BHIUNTAHWE, YMHOXKEHUE U JIeJICHHE pallMOHAIBHBIX JPOOeii.
Bo3Benenue panuoHanibHOW JpoOM B CTENEHb. TOXKIECTBEHHbIE MPEOOPa30BaHUS pPalMOHAIBHBIX
BbIpakeHUI. CTENEHb C 1IEJIBIM I10Ka3aTeNeM U €€ CBONCTBA.

KBanmpatneile kopHH. ApudMmeTHYecKHil KBaapaTHBIA KOPEHb MW €ro CBOWCTBA. TOXIEeCTBEHHBIE
npeoOpa30BaHus BEIPAKEHUH, COAEPIKALIMX KBaJpaTHbIE KOPHHU.

YpaBHeHus

VYpaBHeHue ¢ ogHoN nepeMeHHo. KopeHb ypaBHeHus. PaBHocuibHbIE ypaBHEHUs. CBOWCTBA ypaBHEHUI ¢
OJHOUN EPEMEHHOM. YpaBHEHHE KaK MaTeMaTH4YecKasi MOZEIb PealbHON CUTYallUH.

JIuneitnoe ypaBHeHue. KBampaTHoe ypaBHeHue. dopmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema
Buera. Panyonanbuble ypaBHEHUs. Pelienne pannoHaJbHBIX ypaBHEHHH, CBOASAIIMXCS K JTMHEHHBIM WIH K
KBaJPaTHBIM ypaBHEHUAM. PellieHue TEKCTOBBIX 3a/1a4 € IIOMOIIBIO PALlMOHAJIBHBIX YPaBHEHUM.

VYpaBHeHHEe ¢ OByMs NepeMeHHbIMU. ['paduk ypaBHEHUs ¢ AByMs NepeMeHHbIMH. JIMHelHoe ypaBHEHHE ¢
JBYMsI IEPEMEHHBIMH U €T0 IrpaduK.

Cuctembl ypaBHEHUH ¢ ABYMs NepeMeHHbIMU. ['paduyeckuii MeTo peleHusl CUCTEMbl YPaBHEHUN ¢ IBYMs
NEpeMEHHbIMHU. PelleHne cucreM ypaBHEHMM METOJOM IIOJCTAHOBKUM M ciokeHusa. Cucrema IByX
YPaBHEHUH C IByMs IIEPEMEHHBIMM KaK MOJIEJIb PEaIbHON CUTYalUH.

HepaBencrBa
UucnoBele HEpaBeHCTBA U MX cBolcTBa. ClOKEHHME M YMHOXKEHHE YHCIIOBBIX HepaBeHCTB. OlieHHBaHNE
3HaueHus BbIpakeHus. HepaBeHCTBO ¢ OxHOM nepeMeHHON. PaBHOCWIBHBIE HepaBeHCTBA. UuciioBble
IpoMexyTKU. JInHeiHble U KBaJpaTHbIE HEPABEHCTBA C OAHOMN nepeMeHHON. CucTeMbl HEPABEHCTB C OJHOU
MePEMEHHOM.

YucJioBbIe MHOKECTBA

MHoxecTBO U ero dineMeHTh. CrocoObl 3aaHUuA MHOXCCTB. PasaBIe MHOMKECTBA. HyCTOG MHOXKECTBO.
[lonmHOXkecTBO. Omnepanuu Hajag MHOXeCTBaMH. WIUTIOCTpanusi COOTHOIICHHM MEXIYy MHOMXECTBaMH C
MNOMOIIBIO JHUarpamMm Sﬁnepa. MmuoxecTBa HaTypaJbHBIX, HCJBIX, PpallUOHAJIBHBIX YHCCIL. PaHI/IOHaJ'II)HOC
YHUCJIO KaK ApoOb BHUIA %, rae m € Z, n € N, u kak OeckoHeuHas epuoandeckas n1poos. [Ipencrasinenne 06

MppalroOHaIbHOM 4Kciie. MHOXKECTBO JNEUCTBUTENbHBIX yncell. [IpencraBieHne AEMCTBUTENBHOTO YKCIA B
BUJIc OCCKOHEYHOW HETEPHOIUYECKON necaTudHoi napoOu. CpaBHEHHE ACHCTBUTENBHBIX uuced. CBs3b
mexnay mEOkecTBamu N, Z, Q, R.

DyHKIUN

YuciioBble PyHKIIUH

OYHKIMOHANbHBIE 3aBUCUMOCTH MeXy BennuuHamu. l[lonstue ¢pyHkiuu. OyHKIHUS Kak MaTeMaTudecKkas
MOJIeTTh peanbHOro mporecca. O0macTs onpeaeneHus U o0nacTk 3HaueHUss QyHKIHH. CrocoObl 3agaHus
byukuun. I'paduk ¢ynkmun. [loctpoenue rpadukoB GpyHkuui ¢ momolnpio npeodpazoBanuii puryp. Hynu
¢dysakum. [TpoMexyTku 3HAKOTIOCTOSTHCTBA (pyHKIIMHU. [IpoMexkyTKH Bo3pacTaHus U yObIBaHUS ()YHKIIHU.



Jluneiinass (yHKIMs, oOpaTHas MPOMOPLHUOHATBHOCTD, KBajpaTHuHas (yHKwms, GyHKous Y=VX Ux
CBOWMCTBA M Ipa(yKH.

YucJioBble 110CJI€10BATEIbHOCTH

[TonsaTHe yrcnoBol mocneaoBaTeabHOCTH. KoHEeuHbIe 1 OECKOHEUHBIC TTOCIIE0BATETbHOCTH. CTIOCOOBI
3aJlaHuUs TIOCIIEI0BATENbHOCTH. AprudMeTHuecKas u reomeTpudeckas nporpeccu. CBOWCTBA YICHOB
apugMEeTHIECKON 1 reoMeTprIecKoi iporpeccuii. opmynsl 001IeTo ieHa apuMETHISCKON U
reoMeTpuueckoi mporpeccuii. @opmMysbsl CyMMbI N- MEPBBIX YICHOB apU(PMETHUECKON U T€OMETPUUECKOM

nporpeccuit. Cymma 6€CKOHEYHOH reOMeTpUYECKOM MPOrpeccHt, y KOTOPOii Iq | < 1. IIpencraBnenue
MEPUOTMYECKON IECATUYHOMN TpoOH B BUIE OOBIKHOBEHHOM JIPOOH.

Anre0pa B MCTOPUYECKOM Pa3BUTUH

3apoxaenue anreOpbl, KHUTa O BOCCTAHOBJICHHM M TPOTHUBONOCTABICHHMM MyxamMMmena aib — XOpPE3MH.
Hcropuss ¢dopmupoBanus maremaTuuyeckoro ssbika. Kak 3apogmnack wuzaes koopauHaT. OTKpbITHE
UppaMOHATBLHOCTH. M3 MCTOpUHM BO3SHUKHOBEHUS (OpMYJ AN pelieHus ypaBHEHUH 3-if u 4-i cTemeHen.
Hcropus pa3BUTHS HOHATHS (YHKIUH.
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