KpacHonapckuii kpai, AOMHCKUN PAOUH, 1. AXTBIPCKUHA
(TeppuTopUaNBHEII, aAMIHACTPATUBHBINA OKPYT (TOPOJ, PalioH, MOCETIOK)

MyHUIUTIATLHOE OI0KETHOE 00IIE00paA30BaATEILHOE VUPEKICHUE
cpenHssg 001eo0opa3oBarenbpHas mKogaa No 5
numenu [ 'epos Coerckoro Coro3a C.C.A3zaposa

MYHHUIIMOAILHOTO 00pa3oBaHus AOMHCKHNA paiioH
(moTHOE HaMMEHOBaHHUE 00Pa30BaTEIHHOTO YUPEKICHHS)

PABOYAA ITPOI'PAMMA

[lo anreGpe

(YkazaTp y4eOHBII mpenMeT, Kypc)

VYpoBeHb 00pa3zoBaHus (Kjacc) OCHOBHOE oOliiee 00pa3zoBanue, 7 — 9 Kiacchl
(mauampHOE O0IIee, OCHOBHOE O0Iee 0Opa3oBaHUE C yKa3aHHEM KIIACCOB)

KomnuectBo yacoB 306

VYuutens _IllabypoBa ExaTepuna AjieKCaHAPOBHA

[Iporpamma pa3paboTaHa B COOTBETCTBUM M Ha OCHOBE (heepalbHOro
rOCYJIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIapTa OCHOBHOI'O 00IIIEro 00pa3oBaHus
(mpuka3z MOH P® ot 17 nekadps 2010 r. Ne 1897), ocHOBHO# 00pa30BaTEILHON
IporpaMMbl OcHOBHOro obmiero ooOpaszosanusi MBOY COIIl Ne 5. ¢ yyerom
aBTOPCKOM IpOrpaMMBbl Kypca «Aireopay» FO.H.MakapsnrueB JUISI

o011eo6pa3oBaTeNbHBIX YapexkaeHnii, MockBa «lIpocBemenney, 2014 r.
(ykazate ®I'OC, ITOOII, YMK, aBTOpCKYyIO MpOrpamMmy/IporpaMMBbl, H31aTelbCTBO, TOI H3IaHNUs)




I. ITosicHUTEILHASA 3ANMUCKA

HopMaTuBHBIE aKTBI.

1.dT'0OC OOO. Pabouas nporpamma pazpadotrana Ha ocHOBe PDenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa BTOPOTO MOKOJIEHUSI OCHOBHOTO OOIIETO
obpazoBanus, (npuka3z Munobpuayku Poccun ot 17.12.2010r Ne1897).

2. Ilpumepnas OOI1L

3.IIpumepHbIe IPOrpaMMbl IO Y4eOHBIM IIPEeIMETaM.

PabGoune nporpammsl . Anredpa 7 -9 knaccel. M. "lIIpocsemenne"” 2014

[IpeamerHas muaMs yueOnukoB FO.H. MakapeiueBa u 1pyrux.

4 .C y4eToM aBTOPCKOH MporpamMmbl U 6a3UCHOTO y4eOHOTO TIaHa 00pa30BaTEIILHOTO
yupexsenuss MbOY COLL Ne5 u o6ecnieuena YMK nnst 7-9-ro kitaccoB aBTOpoB
1O.H.Maxkapsiues u zip.

Martemaruka SBIS€TCS OJHUM U3 OCHOBHBIX, CHCTEMOOOPA3YIOIIUX MPEAMETOB IIKOJIHLHOTO
oOpa3oBaHus. Takoe MeCTO MaTEeMaTHKU CPEAM IIKOJBHBIX NPEAMETOB OOYCIOBIMBAaET U €€
0COOYI0 POJIb C TOYKHM 3pPEHUS BCECTOPOHHETO Pa3BUTHUS JUYHOCTH yuammxcs. [lpu sTom
KOTHUTHBHAsI COCTaBJSIOLIas JAHHOTO Kypca TIO3BOJSET 00ecrneduTbh Kak TpeOyeMblil
rOCy/IapCTBEHHBIM CTAHJAPTOM HEOOXOIMMBIM YpOBEHb MaTEMaTHUECKOM IMOATOTOBKH, TaK U
MOBBILICHHBIA YPOBEHb, SBISIOMIUNACS JOCTATOYHBIM JJIsl YTITYOJIEHHOTO U3yUeHUs IIpeIMeTa.

B ocHoBy Hacrosiell mporpaMmbl MOJ0KEHBI IE€AATOTUYECKUE U TUJAKTUYECKUE TPUHLIMIIBI
BapHATUBHOIO pa3BUBAIOUIETO 00pa30BaHUs, H3JI0KEHHbIE B KOHIICMIHUU 0OO0pa30BaTeIbHON
nporpammbl  «llepcriekTuBHas IIKOJIAa», M COBPEMEHHBIE JIUJAKTUKO-IICUXOJIOIMUYECKUE
TEHJCHIIUU, CBS3aHHbBIE C BAPMATHUBHBIM pa3BUBaroIUM oOpa3oBanueM u TpedoBanusmu OI'OC.

MaremaTrueckoe 00pa3oBaHue SABISETCS 0053aTEIBHON U HEOTHEMIIEMOI YacThi0 00IIEero
o0pa3oBaHMs Ha BCEX CTyMEHIX MIKObl. O0yueHue MaTeMaTuKe B OCHOBHOM IIIKOJIE HAMIPaBJICHO
Ha JIOCTH)KEHHUE CIIEIYIOIINX HeJIen:

6 HanpaeieHuu TUYHOCHHO20 PA3GUMUA:

1. ®opmupoBaHHe NpeACTABJIEHHII 0 MaTeMaTHKe KaK 4YacTH oO0mie4Yes0Be4ecKoi
KYJbTYPbl, 0 3HAYMMOCTH MATEMATHKH B PA3BUTHH HMBWIN3AIUM U COBPEMEHHOT 0
o0mecTBa;

2. Pa3BuTHe JIOTHYECKOT0 ¥ KPUTHYECKOI0 MbILLJIEHUS, KYJbTYPbl peyH,
CMOCOOHOCTH K YMCTBEHHOMY 9KCIIEPUMEHTY;

3. dopmupoBaHHMe UHTEVIEKTYAJbHON YeCTHOCTH U 00beKTMBHOCTH, CIIOCOOHOCTH K
NPeo10JIEHNI0 MbICJIUTEIbHBIX CTEPE0THIIOB, BHITEKAIOIIUX U3 00bIICHHOTO OIbITA;

4. BocnuTaHWe Ka4decTB JHYHOCTH, 00eCHeYHBAIOIIUX COLHMAIbHYI0 MOOWJIBHOCT,
CIOCOOHOCTH NPHHUMATH CAMOCTONITE/IbHbIE PeLIeHNS ;

S. @opMHupoBaHHMe Ka4YeCTB MbIILICHUS, HeEOOXOAMMBIX JJIsi aJanTauud B
COBpeMEeHHOM MH(OPMALIMOHHOM 00111eCTBe;

6. PazBuTHe wHHTepeca K MaTeMaTH4YeCKOMY TBOPYECTBY H MaTeMAaTHYeCKHX
CIIOCOOHOCTEI;

6 MemanpeoMemnHom HanPaeIeHu:

7. Pa3BuTHe NpeICTaBJICHUHI 0 MATEeMAaTHKe KaK (JopMe ONMCAHUS U METO/e NO3HAHUS
AeHCTBUTEJBHOCTH, CO3aHHE YCJOBHH /s NpHOOpeTeHUs INepPBOHAYAJIBLHOIO
ONbITAa MATEMATHYECKOr0 MOJAeTHPOBAHMA;

8. ®opmupoBaHue 00IIMX CIIOCOO0B HHTENIEKTYAJbHON AeATEIbHOCTH, XapaAKTePHbIX
A5l MATEMATHKHU U SIBJSIIOIIUXCS OCHOBOW NMO3HABATEJbHON KYJIbTYPbl, 3HAYUMOI
JJISl pa3sIMYHBIX cep YeJ0BeYeCKO AeATeTbHOCTH;

6 npeoMemHoOM HAnPaeIeHul:

9. OBiajeHHe MATEeMATHYECKHMH 3HAHUSAMH M YMEHHSIMH, HeOOXOAMMBIMH [IJIsl
NMPOAOJIKEHUsI 00pa30BaHMs, W3YYECHHS] CMEKHBIX [IMCUMIUIMH, NPHUMEHEHUS B
NOBCEAHEBHOM KN3HHU;



10. Cozpanne d¢yHaaMeHTa VIS MaTeMATH4YeCKOro Ppa3BuUTHs, (OPMHPOBaHHS
MEXaHHM3MOB MBIILICHNS, XapAKTEPHBIX /151 MAaTeMaTH4eCKOH 1esiTeJIbHOCTH.

Lenbto m3ydyenus kypca aiaredppl B 7 - 9 Kiaccax SIBISETCS pPa3BUTHE BBIYMCIUTENbHBIX
YMEHMM [0 YpOBHS, IIO3BOJISIOLIETO YBEPEHHO HCIOIb30BaTh MX NpPHU pPEIICHUM 3ahad
MaTeMaTUKH W CMEXHBIX IIPEJIMETOB, YCBOEHHUE allllapara YpaBHEHHIl M HEpPaBEHCTB Kak
OCHOBHOTO  CpeACTBa  MAaT€MaTU4YeCKOro  MOJAEIMPOBAaHUSA  3aJady,  OCYLIECTBIIEHUE
(YHKIMOHAIBHONH  TOATOTOBKM  IIKOJBHUKOB. Kypc — Xapakrepu3yercsi  IMOBBILICHHEM
TEOPETUYECKOr0 YPOBHS 00yUYEHUS, TOCTENIEHHBIM YCHIIUEM POJIU TEOPETHUECKUX 0000IIeHUH 1
JENYyKTUBHBIX 3aKiIFoueHH. [IpuknanHas HanpaBIeHHOCTh paCKpbIBa€T BO3MOKHOCTb U3y4yaTh U
penarh NpaKTUYECKUE 3a/1a4u.

B ocHOoBe mocTpoeHMs J@HHOrO Kypca JIKHUT UAes TyMaHu3auuu oOyuyeHwus,
COOTBETCTBYIOIIasi COBPEMEHHBIM TMPEJCTABICHUAM O IENAX IIKOJIBHOTO OO0pa3oBaHUS U
yIeNnsronmas 0co00e BHUMaHUE JINYHOCTH YYCHHKA, €r0 HHTEPEcaM U CIIOCOOHOCTSIM.

[IpennaraemMslii Kypc Mo3BOJSET 00ecednTh (POPMUPOBAHUE KAK npeoMemHblx YMEHUH,
TaK U VHUBEPCAIbHBIX Y4eOHbIX Oelicmauli MIKOJIbHUKOB, a TaKXKE CIOCOOCTBYET TOCTHKEHHUIO
onpenenéHupix Bo PI'OC NHUYHOCTHBIX pe3yibTaTOB, KOTOPbIE B JajbHEHIIEM MO3BOJAT
yUYaIIUMCSl TIPUMEHATH TOJTYYEeHHBIC 3HAHHS W YMEHHS Ul PEUICHUS Pa3IUYHBIX >KU3HEHHBIX
3ajad.

I1. O0mas xapakrepucTKa y4eOHOro npeaMera MaTeMaTHKA.

Cooeporcanue mamemamuuecko2o ob6pa3o06anus B OCHOBHOM IIKOJIE OPMUPYETCSI HA OCHOBE
(byHIaMEHTAIBHOTO S/Ipa IMKOJILHOTO MaTeMaTH4eckoro oopa3zoBaHus. B mporpamme oHo mpen-
CTaBJICHO B BUJIE COBOKYITHOCTH COJIEP>KATEIbHBIX Pa3/IeNIOB, KOHKPETUZUPYIOLTUX
COOTBETCTBYIOIINE OJIOKU (hYHITAMEHTAIBHOTO SApa MPUMEHUTEIBHO K OCHOBHOM IITKOJIE.
[Iporpamma pernmaMeHTUpPYET 00beM MaTepuaiia, 00s13aTeIbLHOTO I U3yYeHUs B OCHOBHOM
IIKOJIE, a TAK)KE JAET €ro paclpeiesieHne Mex1y 5—6 u 7—9 kinaccamu.

ConeprkaHre MaTeMaTHYeCKOT0 00pa30BaHMs B OCHOBHOM IITKOJIE BKIIFOYAET CIIEAYIOIINE
paszensl: apugmemuka, aneebpa, hyHKyuu, 6epOAMHOCMb U cmamucmuka, ceomempus. Hapsny
C 3TUM B HET0O BKJIFOUYEHBI JIBA JTOTIOJHUTEIBHBIX pa3fiena: 102UKa U MHOXCECMBA, MamemMamuka
8 UCMOPUYECKOM pa3sumui, 9TO CBA3aHO C peanu3aliieil meneil o0ImenHTeIeKTyalbHOTO 1
00IIEKYIBTYPHOTO pa3BUTHs yuaruxcs. ComepxaHue KaKJI0ro U3 ITUX pa3/ieioB
pa3BOpPAYMBAETCS B COAECPIKATEIbHO-METOINYECKYIO JTMHUIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE
pa3aensl coAepKaHusl MaTEMaTHIECKOTO 00pa30BaHus HA JAHHOU CTYTNIEHU OOYy4ECHUSI.

Cogepxanue pazaena «Anredpay HampaBleHO Ha (POPMUPOBAHUE Y YUAIIUXCS
MaTeMaTUYeCKOTo arnmapara s pelieHus 3a/1a4d U3 Pa3HbIX pa3/IesioB MaTEMAaTHKH, CMEKHBIX
MPEIMETOB, OKPYXKAIOIIEH peambHOCTH. S3bIK areOphl MOAYEPKUBACT 3HAUCHUE MATEMATHKU
KaK s3bIKa IJI51 l'IOCTpOCHI/If{ MATEMATUYCCKUX MO)ICJ'ICI\/'I HpOHeCCOB 158 HBJ’IGHI/Iﬁ peanLHoro MI/Ipa.
B 3amaun u3yueHus anreOpsl BXOAAT TAKXKE Pa3BUTHE aITOPUTMUYECKOTO MBIIILICHUS,
HE00XO0IUMOT0, B YaCTHOCTH, Ul YCBOCHHUS Kypca HH(DOPMATHUKH, OBJIaJIEHUS] HABbIKAMU
JNENYKTUBHBIX paccyxaeHui. [IpeodpazoBanne CHMBOIBHBIX ()OPM BHOCHUT CHEITU(PUIECCKHIA
BKJIaJd B paBBI/ITI/Ie B006pa)KeHI/I$I y‘—IaH_[I/IXCSI, nux CHOCO6HOCTeﬁ K MaTeMaTI/I'—IeCKOMy TBOp‘—IeCTBy.
B ocHOBHO# 1IKOJIE MaTepual IPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BRIPAKEHUH, a BOIIPOCHI,
CBsSIBAHHBIC C I/IppaHI/IOHaJ'II)HI)IMI/I BI)Ipa)KeHI/IHMI/I, C TpI/IFOHOMeTpI/I'-ICCKI/IMI/I Cb}IHKHI/ISIMI/I nu
peoOpa3oBaHUAMHU, BXOIAT B COACpkKAHKME Kypca MAaTEeMAaTUKH Ha CTapIieil CTyleHH 00ydeHHUs
B IIIKOJIC.

Co;[epn(aHHe pasﬂena <<CDYHKLII/II/I» HaIlCJICHO Ha HOJIy‘-IeHI/Ie IIKOJIBHUKAMHA KOHKpCTHBIX
3HaHWH 0 PYHKIIMKM KaK BaXKHEHUIIIEH MaTeMaTHUEeCKOW MOJIEIH JIJIsi OTTMCAHUS U UCCIIEIOBaHUS
pa3Ho00pa3HBIX MPOIIECCOB. M3yueHue 3Toro Marepuaia CnocoOCTBYET pa3BUTHIO Y yUAIIHXCS



YMCHU UCIIOJIb30BATH PA3JIMYHBIC SI3bIKU MATCMATUKH (CHOBCCHBIP’I, CPIMBO.]IPI‘ICCKHIZ,
rpauvecKuii), BHOCUT BKJIaJ] B ((OPMHUPOBAHKE MPEIACTABICHUN O POJIM MATEMATHKH B
Pa3BUTHU LHUBUIIN3AIIUU U KYJILTYPBI.

Paznen «BeposTHOCTh M CTATUCTHKA» — 00sI3aTeIbHBIA KOMITOHEHT IIKOJILHOTO
00pa3oBaHus, YCUIMBAIOIIUHI €0 IPUKIIAJHOE U MPAKTHUECKOE 3HaYCHHE. DTOT MaTepHall
HEOOXO0/IUM TPEXIE BCEro sl JOPMHUPOBAHUS Y yUaUXcsl PYHKIIMOHATBHON IPaMOTHOCTH —
YMEHUH BOCOPUHUMATh U KPUTHUECKU aHATM3UPOBATh HH(POPMALIUIO, TIPEICTABICHHYIO B
pa3n4HbIX (hopMax, MIOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEalbHBIX 3aBHCUMOCTEH,
MMPpOBOAUTH HpOCTefIIHI/IC BCPOATHOCTHBIC PACUCTHI. I/I3yquHe OCHOB KOM6I/IHaTOpI/IKI/I IIO3BOJINT
YUYaIIAMCS pACCMATPHUBATh CIIy4au, OCYIIECTBIISATH epedop U MOJICUET YKciia BADHAHTOB, B TOM
qucCJiic B HpOCTCﬁH.IHX MPUKJIAAHBIX 3aa4ax.

[Tpu M3y4eHUn CTATUCTHKH U BEPOSITHOCTH PACHIMPSIIOTCS MPEICTABICHHS O COBPEMEHHOM
KapTHHE MHpa U METO/AX €ro UCCIe0BaHus, (POPMHUPYETCs TOHUMAHUE POJIU CTATUCTUKU KaK
UCTOYHHKA COLMAIBHO 3HAYMMOM MH(OPMAIIMH U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIIJICHUA.

Oco0eHHOCTHIO paziena «JIoruka u MHOXKECTBay SIBISIETCA TO, YTO MIPECTABICHHBII B HEM
MaTepHall MPEUMYIIECTBEHHO U3y4aeTCsl M UCIONB3YETCs pacTpeIeIeHHO — B XOJIe
paccMOTpEeHHS PA3JIMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIUI MaTeprall HaIleJICH Ha
MaTeMaTHYECKOE Pa3BUTHE ydamuxcs, JOPMHUPOBAHUE Y HUX YMEHHS TOYHO, CKATO U SICHO
u3JaraTh MbICJIH B YCTHOW U ITMCbMEHHOMN PEYH.

Paznen «MaTtemaTuka B ICTOPUUECKOM Pa3BUTHM» MpeAHa3HAYEH sl POPMUPOBAHUS
NPEJCTaBICHUN O MATEMAaTHKE KaK YaCTH YEeJIOBEYESCKON KYJIbTYPBI, Ui OOIIET0 Pa3BUTHUS
IIKOJIbHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUECKOM cpefibl o0yueHus. Ha Hero He
BBIJICJISICTCS CIICIUAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIMPYETCs, HO COJICPIKaHUE ITOTO
pasjena OpraHudHO MPUCYTCTBYET B YI€OHOM IpOIIecce Kak CBOEro poja ryMaHUTAPHBIN (QOH
IPU PACCMOTPEHUU MPOOJIEMATHKK OCHOBHOTO COJICPKAHUS MATEMaTHYECKOTO 00pa30BaHUsI.

III. Onucanue Mmecta y4eOHOro npeamera «Marematuka» B y4eOHOM ILIaHe

basucHelii yueOHBbIH (0Opa3zoBaTebHbIN) IUIaH Ha H3ydeHHue anredpsl B 7—9 kiaccax
OCHOBHOI! IIKOJIBI OTBOJMT 3 yaca B HEJIENIO B TEUEHHE KaXKJI0ro rojaa oOydenus, Bcero 315
YPOKOB. YuebHoe
BpEMs MOXKET OBbITh YBEJIMUYEHO 10 4 YPOKOB B HEJIEIIO 3a CUET BapuaTUBHOM yactu bazucHoro
IUIaHa.

IV. JIuuHoCTHBIE, METANIPEAMETHbIC U NIPEeAMETHbIC Pe3YJIbTATHI 0CBOCHUA
yueOHoro npeamera « MareMaTuKa

JINYHOCTHBIMHM pe3yIbTaTaAMH M3YYeHHS B 7-0M KJjacce SBIIIFOTCS CIEAYIOLME KaueCcTBa:

— HE3aBUCUMOCTbh M KPUTUYHOCTH MBIIIUICHHS;

— BOJISL U HACTOMYUBOCTD B JJOCTHKEHHUHU LIEIIU.

CpencTBoM NOCTHKEHHUS ITUX PE3YJIbTATOB SBIISAETCS:

— cucTeMa 3aJJaHui y4eOHUKOB,;

— IpejacTaBieHHas B ydyeOHMKaX B SIBHOM BHJI€ OpraHu3allds MaTepuana Mo MPUHIUIY
MUHHMAKCA;

— HCIIOJIb30BAaHWE COBOKYINHOCTH TEXHOJOTMH, OpPHEHTHPOBAHHBIX Ha PA3BUTHE
CaMOCTOSATENIBHOCTY M KPUTUYHOCTU MBILNUICHUS: TEXHOJIOTHS CUCTEMHO- JACSATEIBbHOCTHOIO
M0JIX0/1a B 00y4eHUH, TEXHOJIOTUS OLIEHUBaHUS.

JIMYHOCTHBIMH pe3yJabTaTaMH B 8-0M KJlacce H3y4eHMS SIBIISIOTCS CIIEIYIOIINe KayecTBa:

— HE3aBUCUMOCTb U KPUTUYHOCTb MBIIIUICHHUS;

— BOJISI U HACTOMYUBOCTD B JJOCTHKEHHUHU LIEIIN.



CpencTBoM NOCTHXKEHUS 3TUX PE3YJIbTATOB ABIISAETCH:

— CHCTEeMa 3aJ]aHui YIeOHUKOB;

- HpeI[CTaBJ'IeHHaS'I B y‘-IC6HI/IKaX B SIBHOM BHIEC OpI‘aHI/I?;aI_[I/I}I MaTepI/IaJIa 110 HpI/IHI_II/IHy
MHHHMAaKca;

— WCMOJBh30BAHUE COBOKYITHOCTH TEXHOJOTHH, OPHEHTUPOBAHHBIX HAa Pa3BUTHE
CaMOCTOSITCIbHOCTH M KPUTHUYHOCTH MBIIUICHHS: TEXHOJIOTHUS CHUCTEMHO- JIEATEIBHOCTHOTO
moaxoaa B OGy‘IeHI/II/I, TCXHOJIOI'UsA OUCHUBAHNA.

JINYHOCTHBIMM pe3yJIbTAaTAMH H3y4YeHHS] B 9-0M KJjacce SBISIOTCSA CIEAYIOLIUE
KauyecTBa:

— HE3aBUCUMOCTb U KPUTUYHOCTH MBILIUICHHS;

— BOJISL U HACTOMYMBOCTD B IOCTHKECHUU LICIIN.

CpencTBoM NOCTHXKEHUS STUX PE3YJIbTATOB ABJISETCH:

— cUCTeMa 3aJJaHUH y4eOHUKOB;

— IpejAcTaBiIeHHass B y4eOHMKaX B SIBHOM BMJIE OpraHu3allys MaTepuana Mo NPUHLIUIY
MUHUMAaKCa;

— HCIIOJIB30BaHWE COBOKYINHOCTH TEXHOJOTMM, OpPHUEHTHPOBAaHHBIX Ha pa3BUTHE
CaMOCTOSITEJIBHOCTH M KPUTUYHOCTU MBIIUICHUS: TEXHOJIOTUS CHUCTEMHO- JEATEIBHOCTHOTO
10/1X0/1a B 00y4YEHUH, TEXHOJIOTHSI OLICHUBAHHUS.

MeTanpeameTHsble pe3yjbTaTbl B 7-9 -om Knacce
— CaMOCTOSITENIBHO  OOHapyxcusams W opmynupoeams TpoOJIeMy B KJIACCHOH U
WHJIUBUIYaJIbHOW Y4€OHOM JEeSATENHHOCTH;

— 6bl08U2aMb BEPCUU DEUICHHS MPOOJIEeMbl, OCO3HABaTh KOHEUYHBIA pE3yJabTaT, BHIOMPATH
CpEeACTBAa JOCTIDKEHHSI LIEJIN U3 TPEATIOKEHHBIX WIIM UX UCKATh CAMOCTOSTEIBHO;

— cocmaenames (MHAWBHUIYATbHO WM B TPYINE) IUIAH PEHICHUsS MPOOJeMbl (BBIMOJIHEHUS
MIPOEKTA);

— noobupams K KaxxJ0i mpoOiemMe (3a/1aue) aJeKBaTHYIO €il TeOPETUUYECKYIO MOJIENb;

— paboTas 1Mo TPEeAIOKEHHOMY WJIM CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY, UCNOb308AMb
Hapsily C OCHOBHBIMH U JOMOJHHUTENbHBIE CpeICTBa (CIpaBOYHAs JIMTEPATypa, CIOXKHbBIE
puOOPbI, KOMITBIOTED);

— NIaHUposamsb CBOIO MHANBUAYAIbHYIO 00pPa30BaTENbHYIO TPACKTOPHIO;

— pabomamb TO CaMOCTOSITEJIHHO COCTaBJICHHOMY IUIaHY, CBEpSsSCh C HHUM M C LENBIO
JeSITebHOCTH, UCIPABIIsIs OUIMOKH, UCTIONB3Ysl CAMOCTOATENBHO MOJJOOpaHHbIE CpecTBa (B TOM
ymcne u HrepHer);

— CcBOOOJIHO 110/16308ambCsl BHIPAOOTAaHHBIMU KPUTEPUSIMHU OIICHKU M CAMOOLICHKH, UCXOS U3
ENTN ¥ UMEIOIINXCSI KpUTEPHUEB, Pa3sindasi pe3yibTaT | CocOObl NeCTBUI;

— B XO7Ie TIPEICTaBICHUS MMPOEKTA 0a8ams OYeHK) €To pe3ylbTaTaMm;

— CaMOCTOSITEIIHHO 0CO3HA8AMb TIPUUUHBI CBOETO YCIIeXa HITH HEeycIieXa U HaXOIUTh CIIOCOOBI
BBIXOJ/Ia U3 CUTYallUH HEYCIIeXa;

— yMemb oOyeHums CTEICHb YCICITHOCTH CBOEH WHAWBUAYAIILHOW 00pa3oBaTeIbHOMN
NeSITebHOCTH;

— Oasamb OyeHKy CBOUM JIMYHOCTHBIM KauecTBaM M UYepTaM XapakTepa («KakoB si»),
OTIpE/ICNIATh HANPABIEHUS CBOETO Pa3BUTHUs (KKAKUM S XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJ0
CIICIIaThy).

Cpeocmeom  ¢hopmuposanus peryasTUBHBIX YVYJ| ciayxkar TEXHOJOTHS CHUCTEMHO-
JeSITeIHbHOCTHOTO TIOJIX0/Ia Ha dTare M3y4YeHHs HOBOTO MaTepHana M TEXHOJOTHsS OLCHHUBAHMUS
00pa30BaTeNbHBIX JOCTHKEHUI (Y4EeOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

7-9-u1 knaccwl

— AHAIU3UPOBAMYb, CPABHUBAMb, KlAccuduyuposams u 0606ujame HaKTHI U SBICHUS;




— ocyujecmenams CpaBHEHHE, CEPUALIUIO U KITACCU(PUKAIINIO, CAMOCTOSTEIILHO BBIOMpAs
OCHOBaHUS U KPUTEPUH JIJISl YKa3aHHBIX JIOTHYECKUX OMepaluii; CTpPOUTh KJIACCU(PUKALIUIO MTYTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS );

— cmpoumb JOTUYECKM OOOCHOBAHHOE pAacCyXJIEHHUE, BKIIOYAIOLIEe YCTaHOBJICHUE
MPUYUHHO-CIICACTBEHHBIX CBS3EH;

— co30asamp MaTeMaTHYECKUE MO/JICIIH;

— COCTaBJIAITb TE3UCHI, PA3JTUYHbIC BHUIBl IUIAHOB (MPOCTBIX, CJOXKHBIX U  T.IL.).
[IpeoOpa3zoBbIBaTh MHGPOPMAIMIO U3 OJHOTO BUAA B APYroi (Tabiuily B TEKCT, [uarpammy u
mp.);

— 8bIYUMBI6AMb BCE YPOBHH TEKCTOBOM MH(OPMALIUU.

— ymMemb onpeoensams BO3MOKHbIE HCTOYHUKH HEOOXOAUMBIX CBEJACHUH, TPOU3BOAUTH MTOUCK
uH(pOpMalli1, aHATU3UPOBATh U OLIEHUBATH €€ I0OCTOBEPHOCTb.

— MOHUMAas TMO3ULMIO JIPYrOro 4ejOBEKa, pasiuyams B €ro pedd: MHEHHE (TOUKY 3peHus),
JI0KAa3aTeNbCTBO (apryMEeHThI), aKThl; TUIIOTE3bl, AaKCUOMBI, TEOPHUH. [JJIs1 5TOr0 caMOCTOATENHHO
WCIIOJIB30BaTh PA3IMYHbIE BHUABl UYTCHUs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMy c030aéams WCTOYHUKH WH(POPMAIMU PA3HOTO THIMA W I Pa3HBIX ayJAHTOPHIA,
coOmroaaTh UHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH(OOPMAIIMOHHOW O€30MaCHOCTH;

— YyMemb UCno1b308anb KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK HUHCTPYMEHT
JUISL TOCTHKEHUSI CBOMX Iieliell. YMeTh BbIOMpaTh aJeKBaTHbIE 3a7au€ HHCTPYMEHTaJbHbIC
MIpOrpaMMHO-aMNIapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTedbHBIX Y'Y ]l cmykaT y4eOHBIN MaTepuall U MHpexie
BCEro MPOAYKTHBHBIC 3aJaHMs YICOHUKA.

— Hcnionb30BaHWe MaTeMAaTUUECKUX 3HAHUM JJIA PEIICHUS PA3IMYHbIX MAaTEMaTUUYECKUX 3a7a4
Y OIICHKH TOJIYYCHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHUH IO MCIOJIB30BAHUIO JOKA3aTEIbHON MaTEMAaTUYECKON peyn.

— COBOKYNHOCTh yMeHUH Mo pabore ¢ uHpopManueidl, B TOM 4YHCIE€ U C pa3IUYHBIMU
MaTE€MaTUYECKUMU TEKCTAMH.

— YMeHHUsI HCTOJB30BaTh MaTEMaTHYECKHWE CPEACTBA JJISI M3YUYCHUS] M OMHMCAHHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM.

— He3aBucuMOCTh M KPUTHIHOCTD MBITIUICHHS.

— Bonst 1 HaCTOMYMBOCTD B IOCTHXKEHUH 1IEJIH.
Kommynuxamugnoie YY/I:

7—9-11 Knaccol

— CaMOCTOSITEIILHO Op2anu306bl6ame yieOHOE B3aUMOENCTBHE B rpymie (ONpeaensaTh o0ume
I[eJI1, JOTOBAPUBATKLCS APYT C IPYTOM U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPpUBOOUMb apeyMeHmbl, TOATBEPKIas uX pakramu;

— B IUCKYCCUU yMemb GblOGUH)Mb KOHTPAPTYMEHTHI,

— YUUTBCSI KPUMUYHO OMHOCUMbCSI K CBOEMY MHEHUIO, C TOCTOMHCTBOM NPU3HABAMb
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

— MIOHUMAsI TTO3ULIHIO IPYTOTO, pA31uiams B €ro PeUr: MHCHHE (TOUKY 3PCHHS),
JIOKA3aTeNbCTBO (apPTyMEHTHI), (PaKThI; TUTIOTE3bI, aKCHOMBI, TEOPHUU;

— yMemb B3MJIIHYTh Ha CUTYAlLlUIO C MHOM MO3ULIUU U 00208apu8amscsi C TIOJbMU UHBIX
MTO3ULUH.

Cpeocmeom  ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y]] ciayXaT TEXHOJIOTHS MPOOJIEMHOTO
oOydeHus, opraHuzanus pabOThl B MaJbIX TpyNIaxX, TaKkKe HCIOIb30BAaHUE HA YpOKax
TEXHOJIOTHH JINYHOCTHO- OPUEHTHPOBAHHOTO U CUCTEMHO- JIEATETLHOCTHOTO OOYUCHHUS.

IIpeaMeTrHble pe3yabTarhl «AJiredpa» 7-i Kiaace

Hcnonvzo6ams TIpU pellleHMM MaTeMaTHYECKUX 3a]ad, MX OOOCHOBAHUU M IPOBEPKE
HalJICHHOTO PEIICHUs 3HAHUE O:

- HATypaJIbHBIX, LCIIbIX, PAIUOHAJIbHBIX, UPPALIUOHAJTIbHBIX, I[GI\/’ICTBI/ITGJIBHBIX quciiax,



- CTEIEHHM C HAaTypaJIbHBIMU MTOKA3aTEISIMU U UX CBOMCTBAX;

- OJIHOWIEHAaX W MpaBWJIax ACHCTBUI C HUMH;

- MHOTOYJIEHAX W IPaBWJIAX JECUCTBUN C HUMHU;

- (hopmynax COKpanéHHOrO YMHOKECHUS;

- TOXJECTBaX; METOJaX JI0Ka3aTeIbCTBA TOXK/ECTB;

- JIMHEWHBIX YPABHEHUSX C OJTHOM HEM3BECTHOM U METOAAX UX PELICHUS;

- CHUCTEMaXx JBYX JUHEHHBIX YPaBHEHUU C ABYMSI HEU3BECTHBIMHU M METOJAX UX PEIICHMUS.

- Buinoansme 1eACTBUS C OAHOYWIEHAMU U MHOTOWICHAMY;

- Y3HA6ams B BRIPAKCHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSTD UX;

- packiaovléams MHOTOWIECHBI HA MHOXKUTEIIN;

- 8bINOJIHAMB TOXKICCTBCHHBIE MPEe0Opa30BaHUS IEIBIX AITeOPAaNIeCKIX BBIPAKCHHIA,

- 0Joka3zvleamy MPOCTEHIIINE TOKIECTBA,

- HAxoOumbs YUCIIO COUYECTAHUN U YUCIIO Pa3MEIICHUN;

- pewiams TUHEWHBIC YPABHEHUSI C OJTHOM HEU3BECTHOIM;

- pewiamdb CUCTEMBl JIBYX JIMHCHHBIX YpPaBHEHHMH C JABYMS HEH3BECTHBIMH METOIOM
MOJICTAHOBKHU M METO/IOM alIreOpandecKoro CI0KeHHS;

- pewiams TEKCTOBBIC 33/1a4l C TTOMOIIBIO JIMHEWHBIX YPAaBHEHUM U CUCTEM;

- Haxooums PEUICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX
WCIIOJIB3YIOTCSI MAaTEMAaTHUYECKUE CPEJICTBA;

- co30asamy MPOAYKT (pe3ynbTaT MPOSKTHOU NEATEIBHOCTH), U U3YyUSHHSI M ONIUCAHUS
KOTOPOT'O UCTIOIB3YIOTCS MaTEeMAaTHUYE€CKUE CPEICTBA.
8-ii kiace. «Aaredpa»

Ucnonvzoéame Tpu PEIICHUH MaTEeMaTHYECKUX 3a]ad, MX OOOCHOBAHMHM W TPOBEPKE
HalJIEHHOTO PEIICHHs] 3HAHUE O:

- anreOpanvecKoi IpoOu; OCHOBHOM CBOMCTBE IpOOH;

- TMpaBWJIax JEUCTBUH C anreOpanyecKuMu APoOIMH;

- CTEMEeHSIX C IEIbIMU MOKA3aTEISIMU U MX CBOWCTBAX;

- CTaHJAapTHOM BHJE YUCIA;

k .
- KIUIX y=kx+b, y= x? , ¥ = —, UX CBOMCTBax W rpaukax;
YH y y y . p

- MOHSTUM KBaJIPaTHOT'O KOPHS U apU(PMETHUECKOT0 KBaJPATHOTO KOPHS;

- CcBOMcTBax apu(METHUECKUX KBAIPATHBIX KOPHEH;

- (pyHkIUU Yy = Jx , eé coiictBax 1 rpaduxke;

- (opmyIe Ui KOpHEH KBaipaTHOTO ypaBHEHMS,

- Teopeme Buera 1 npuBe€HHOIO U OOIIET0 KBAJAPAaTHOTO YPaBHEHNUS;

- OCHOBHBIX METOJIaX PEIIEHUs LEJIBIX PALIMOHAIBHBIX YPABHEHUMN: METOJE Pa3IOKEHUS
Ha MHOYKUTEIIN U METOJI€ 3aMEHbl HEM3BECTHOM;

- METO/Ie PelIeHUs APOOHBIX pallMOHABHBIX YPaBHEHUIA;

- OCHOBHBIX METOJIaX PEIICHUs CUCTEM PAIl[MOHATIbHBIX YPABHEHUH.

- Coxpawamp anrebpanyeckue qpoou;

- 8bINOIHAMY ApUPMETHUECKHE AEHCTBUS C anredpandecKuMu Ipo0sMu;

- UCNOb306amMb CBOMCTBA CTENEHEN € LIENBIMU MOKA3aTeNIMU IPU PEILICHUH 3aay4;

- 3anucvléams YUCIA B CTAHAAPTHOM BHJIE;

- 8bINONHAMb TOXKIECTBEHHbIE TPe0Opa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUN;

. k .
- cmpoums Tpapuku QyHKUUN y =kx+b, y= X2, Y = — W UCIOJIb30BaTh UX CBOWCTBA
X

IIpU PEIICHUH 33]1a4;
- ebluucaAms apuPMETHUECKUE KBaIpaTHbIE KOPHHU;
- npumeHsAmb CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEH MpHU pEeLICHUH 3a/1a4;

- cmpoums Tpaduk GyHKIUU y=\/; M HCIOJB30BATh €r0 CBOWCTBA NPH PEIICHUU
3a/ay;



- pewiamsb KBaApaTHbIE YPABHEHUS;

- npumeHamb TeopeMy Buerta npu pernienun 3anad;

- pewiamsb 1ENblE palOHAJIbHBIE YPaBHEHUS METOJOM Pa3JIOKEHHUsS HA MHOXHUTEIU U
METOJIOM 3aMEHbl HEU3BECTHOI;

- pewiambv TpOOHBIE YpaBHEHHUS,

- peuiamsb CUCTEMBI pallMOHATIbHBIX YPABHEHHUIA;

- pewiamb TEKCTOBBIE 33J]a4M C IOMOILBIO KBAJPATHBIX U PALlMOHAJIBHBIX YPaBHEHUN U
UX CHUCTEM;

- Haxooumb PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIOJIB3YIOTCSl MAaTEMAaTUYECKUE CPEJICTBA;

- co30aeéamy MPOAYKT (pe3yNbTaT MPOCKTHOM NEATETLHOCTH), AJIS U3YUCHUS U OTIHCAHUS
KOTOPOTO MCIIOJIBb3YIOTCS MaTeMaTH4eCKHe CPE/ICTBA.

9-if k1acc. «Aaredpa»

Hcnonv3o6ames TIpU PEHICHHMM MaTEMaTHYECKUX 3aJad, WX OOOCHOBAaHMM H TIPOBEPKE
HalJICHHOTO PEIICHHs] 3HAHUE O:

- CBOMCTBaXxX YMCJIOBBIX HEPABEHCTB;

- METOJaX PELICHHUS JIMHEHHBIX HEPABEHCTB;

- CBOICTBax KBaJpaTHUHOU (PyHKUIUU;

- METOJaX pELICHHS KBaJpPaTHbIX HEPABEHCTB;

- METOJie MUHTEPBAJIOB JIJIsl PEIICHUS pallMOHATIBHBIX HEPABEHCTB;

- METOJaxX PELICHHS] CUCTEM HEPABEHCTB;

- cBOlcTBax U rpaduke GyHKIMHU y = X IIPU HATYPAILHOM 71;

- OIpENIEICHUH U CBOKMCTBAX KOPHEH CTEIICHU 71}

- CTENEHAX C PalMOHAIBHBIMU NIOKA3aTEISIMU U UX CBOMCTBAX;

- ONpE/eNICHUH M OCHOBHBIX CBOMCTBax apu(meTHdeckoil mporpeccuu; (Gopmyie st
HaXO0XJIEHUs CYMMbI €€ HECKOJIBKUX IIEPBBIX YJICHOB;

- ONpEIENICHUH U OCHOBHBIX CBOWCTBaX TE€OMETPUUYECKOW TMporpeccuu; (opmysne st
HaXO0XIEHUs CYMMbI €€ HECKOJIBKUX IIEPBBIX YJICHOB;

- (opmyne mist cyMMbl OECKOHEYHOM T€OMETPUUECKOM MPOTPECCHUU CO 3HAMEHATENEM,
MEHBIIUM 10 MOAYJIIO €UHHULIBL.
Hcnonv3o06ame CBONCTBA YUCIOBBIX HEPABEHCTB IS MPE0Opa30BaHUsI HEPABEHCTB;
0oka3vleamy TMPOCTEHIINE HEPABEHCTBA;
peuwiamsb TNHENHBIE HEPABEHCTBA;
cmpoumsb TpaduK KBaIpaTUUYHOU (PYHKIIMU U HUCTIOIB30BATh €T0 MPH PEIICHUH 3a/1aY;
- pewiams KBaJIpaTHbIC HEPABEHCTBA;
- pewiams palMOHAIbHBIE HEPABEHCTBA METOJIOM HUHTEPBAJIOB;
- pewiams CUCTEMbI HEPABEHCTB;

- cmpoums TpapuK (QYHKIMH y = X' TpPH HATYPaIbHOM 71 M MCIIOIB30BAaTh €r0 IIPU

pEeIlIeHnH 3a/]a4;
Haxooums KOPHU CTEIICHU N;
UCNnoIbL306amb CBOMCTBA KOPHEH CTENEHH /1 ITPU TOKIECTBEHHBIX MPeoOpa3oBaHUsIX;
HAaxoO0ums 3HAYEHUS CTENICHEN C pallMOHAIHBIMU TTOKA3aTEeNsIMU;
pewamsb OCHOBHBIC 3a/1a41 Ha apU(PMETUYECKYI0 U TEOMETPUUECKYIO IPOTPECCHH;
Haxooums CyMMYy OECKOHEYHOH TIeOMETpUUYECKOM IpOrpeccMd CO 3HaMEHATEIeM,
MEHBIINM 10 MOJYJIIO €AMHHIIbI;

- HaxoOumv PEUIEHUs <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIB3YIOTCSl MAaTEMAaTUYECKHE CPEACTBA;

- co30aeéamy MPOAYKT (PE3yNbTaT MPOECKTHOM EATENbHOCTH), Il U3YUYEHUS U ONUCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MAaTEMaTHUECKHE CPE/ICTBA.



V. Conep:kanue y4eOHOro npeamera

AJredpanyeckue BbIpaxkeHHsl. bykBeHHbIE BbIpaKEHUS (BBIPAYKEHHsSI C IEPEMEHHBIMH).
UYucnoBoe 3HaYeHHE OYKBEHHOTO BhIpaKeHHs. JloNMyCTHMbIe 3HAYCHHS IEPEMEHHBIX.
[ToacranoBka BeIpaXK€HUI BMECTO nepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIPAXKEHUH Ha
OCHOBE CBOMCTB apu(hMeTHUECKUX AeiicTBUil. PaBeHCTBO OyKBEHHBIX BhIpaKeHUU. TOXIECTBO.

CreneHns ¢ HaTypajabHBIM [TOKA3aTeNeM U ee cBolcTBa. ONHOWIEHBI U MHOTOWIeHbI. CTeneHp
MHorouseHa. Ciio)keHue, BBlMUTaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYyJIbl COKpPAIIEHHOTO
YMHOJKEHUS: KBaJpaT CyMMBI U KBagpat pasHocTtu. opmyna pa3HOCTH KBaJpaToOB.
[TpeoOpa3oBaHue 1ENOTr0 BEIPAXKEHUSI B MHOTOWIEH. Pa3iokeHne MHOrOWIEHOB Ha MHOKUTEIH.
MHorouiensl ¢ ogHoHM nepeMenHoil. Kopenb MHorowieHa. KBaapaTHblil TpEXWIeH; pa3ioKeHUe
KBaJIpaTHOI'O TPEXWIEHA HA MHOXKUTEIIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanueckoi Apodu. CroxeHue,
BBIUYMTAHNE, YMHOKEHUE, JiefieHe anredpandeckux apobeit. CTeneHs ¢ 1ebIM oKa3aTeneM U
€€ CBOICTBA.

PannonanbHble BoIpakeHUs U UX IpeoOpazoBaHus. Jloka3aTeabCTBO TOXKIECTB.

KBanpathnsie kopHu. CBoiicTBa apu(pMeTHUECKUX KBaJPaTHBIX KOPHEH U UX IPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUM U BHIYUCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHoU nepeMeHHoi. Kopens ypaBHeHus. CBOMCTBA YMCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTH YPaBHEHHUM.

Jluneiinoe ypaBHeHue. KBanpatHoe ypaBHeHue: popMysia KOpHEH KBaJJpaTHOI'O ypaBHEHUS.
Teopema Buera. Penienue ypaBHeHUH, CBOIAIINXCA K TMHEWHBIM U KBaJApaTHbIM. [Iprumeps pe-
IIEHUs] YPaBHEHUH TpeTbel U 4eTBEepPTOH cTeneHu. Pemenue 1poOHO-paliMoHaIbHBIX
YpaBHEHUM.

VYpaBHeHMe ¢ AByMs IepeMEHHbIMU. JIMHENHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH,
IpPUMEpHI PEILICHUs] ypaBHEHUH B LIEJIbIX YHCIIaX.

Cucrema ypaBHEHUH C JByMs IEpEMEHHBIMU. PaBHOCHIIBHOCTB cucTeM. CUCTEMBI IBYX
JIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU; PEIICHHUE ITOACTAHOBKOM U CIIOKEHUEM.
[TpriMeps! peleHns CUCTEM HETMHENHBIX YPABHEHUH ¢ ABYMs IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIocoOOM.

JlexkapTOBBI KOOPJMHATHI Ha MJIOCKOCTHU. ['paduyeckas nHTeppeTaus ypaBHEHHs C ABYMs
nepeMeHHbIMU. ['paduk TuHENHHOro ypaBHEHNUS C IBYMSI IEPEMEHHBIMU; YTIJIOBOM KO3 hULneHT
IpSMOIf; ycIIoBHE NapalljIeIbHOCTH NPAMBIX. ['paguku mpocTeHnX HeMTMHEHHbIX YpaBHEHUI:
napaboJa, rurep0oosia, OKPYKHOCTh. ['paduueckast HHTepIpeTalys CUCTEM YpaBHEHUHN C ABYMsI
NIEPEMEHHBIMH.

HepaBencrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM ITepeMeHHON. PaBHOCUMIIBHOCTE HEpaBEHCTB. JIMHEHBIE HEPAaBEHCTBA
¢ ogHOM nepeMeHHol. KBagpaTHble HepaBeHCTBa. CHCTEMBI HEPABEHCTB C OJHON IEPEMEHHOM.

®YHKIIAN

OcHoBHbIE MOHATHA. 3aBUCUMOCTH MEX 1y BenuunHamu. [IpencraBienne 3aBUCMMOCTEN
dopmynamu. [lonarue pyHKIUN.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyHkimu. Criocoos! 3ananus Gynkuun. ['papuk
¢byukun. CoiicTBa GyHKUMH, MX 0ToOpakeHue Ha rpaduke. [Ipumeps! rpadukos
3aBHCUMOCTEH, OTPaKAIOIIMX pealIbHbIE POIIECCHI.

Yucaosbie pyHkunu. OyHKINN, ONUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIHOHAIbHbBIE
3aBHCUMOCTH, UX rpaduku U cBoiicTBa. JIuHeiHas ¢pyHnkuus, ee rpaduk u cBoiictea. Kaapa-
TUYHas QyHKLUSA, ee Tpaguk U cBoiicTBa. CTeneHHble (PYHKIUK ¢ HATypalbHBIMU I10Ka3aTEeIIMU
2 u 3, ux rpaduK U CBOKCTBA.



['paduxu QyHKIIHIA Y= ‘/;’ v =%, y=[x|

YuciioBble NMOCI€A0BATEIbHOCTH. [[0HATHE YNCIIOBOI OCIEA0BATENIBHOCTH. 3a/1aHHE
MOCIIEI0BATEIPHOCTH PEKYPPEHTHOM (hopMyIioi U GopMyIoii n-ro YieHa.

Apudmernueckas U reomeTpuyeckas nporpeccuu. @opMyIibl n-ro ujieHa apudmMeTundecKon
¥ T€OMETPUYECKOH MPOTPECcCHii, CyMMBI IEPBBIX N WieHOB. M300pakeHne 4ieHOB apupmeTHye-
CKOM ¥ TEOMETPUYECKOM MPOrpeCCUil TOUKaMH KOOPAMHATHOM MJIOCKOCTH. JIMHENHBIN 1

AKCIOHEHIHUAIBHBINA pOCT. CII0KHbBIE IPOLIEHTHI.
BEPOATHOCTDBb U CTATUCTUKA

OnmucaresbHas cTaTucTUKA. [IpeacTaBienue TaHHBIX B BUE TaOJIMILL, AUArpaMM,
rpadukoB. CryyaifHas ©3MEHUYNBOCTh. CTATUCTUUECKUE XapaKTEPUCTUKU Ha0Opa JaHHBIX:
cpeaHee apupMeTHUECKoe, MeIMaHa, HauOoJbIllee U HAUMEHbIIIee 3HAYCHUs, pa3Max.
[IpencraBieHne 0 BEBIOOPOYHOM HCCIIEIOBAHUY.

Cay4aiinbie COOBITHSI H BEPOATHOCTD. [IoHATHE O CllydaliHOM OIBITE U CIIy4aliHOM
coObITuH. YacToTta ciydaifHoro coObiTust. CTaTUCTUUECKUM MTOAXO0/1 K TOHSITHUIO BEPOSITHOCTH.
BeposTHOCTH TPOTHBOIOIOKHBIX COOBITUH. [l0oCTOBEPHBIE U HEBO3MOXKHBIE COOBITHSI.
PaBHOBO3MOXKHOCTB cOOBITHII. KTaccndeckoe onpeeneHne BEposSTHOCTH.

KomOunaTopuka. PerieHre KoMOMHATOPHBIX 33124 1epe6OopoM BapHaHTOB.
Komb6unaropsaoe npasuio ymHoxeHus. [lepectaHoBku U paxTopuall.

JIOTHKA U MHOXECTBA.

TeopeTnko-MHOKeCTBEHHbIE MOHATHA. MHOXECTBO, 3JIEMEHT MHOKECTBA. 3a/JaHUE
MHOXCECTB IIECPCUNCICHUCM 3JICMCHTOB, XapPaKTCPUCTUICCKHUM CBOMCTBOM. CTaHIlapTHI)Ie
0003Ha4YeHHsI YUCIOBBIX MHOKECTB. [lycToe MHOXKeCTBO U ero o6o3HaueHue. [loaMHOKeCTBO.
OO0beAHEHUE U TIEpPECeUEeHNE MHOKECTB.

NnnrocTpanust OTHOLIEHUH MEXAY MHOKECTBAMU € TOMOILBIO Auarpamm Ditiiepa — Benna.

DueMeHTHI Joruku. Onpenenenrue. AKCHOMBI U TeOpeMbl. Jloka3aTenbCTBO.
Jloka3aTenbCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas AaHHOU. [Ipumep 1 KOHTpIIpUMep.

[TonsiTHie 0 paBHOCHJIBHOCTH, CJI€IOBAaHUH, YIIOTPEOJIEHHE TIOTUYECKUX CBSI30K eCiu ..., Mo 8
mom u moJbKo 6 mom ciydae, JOTHICCKUC CBA3KU U, UU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUUH.

(Conep:xanue pazzena BBOIUTCS [0 MEpe U3yUEHHsI JPYTUX BOIPOCOB.)
HcTopust popMupoBaHus MOHATHSI YUCIIA: HATypaibHbIE YKCia, JPOOH, HEAOCTaTOUHOCTD
palMOHAIBbHBIX YUCEI U1 FEOMETPUUECKUX U3MEPEHNH, UppallMoHaIbHble unciaa. CTapuHHBIE
cuctemsl 3anucu uncen. Ipoou B Basunone, Erunre, Pume. OTKpbITHE TECATUUHBIX IpOOEH.
CrapunHble cucteMbl Mep. [lecatnunsie 1pobu U MeTpuyeckas cucrema mep. [losBinenue
OTpULATeNbHbIX YKcen U Hynd. J1. Maruuukuii. JT. Ditnep. 3apoxkaenue anreOpsl B HeApax
apupmetuxu. An-Xopesmu. Poxxnenne 6ykBenHoit cumBoiuki. I1. @epma, ®. Buer, P. lexapr.
HcTopus Bompoca 0 HaXoXJIeHUH GopMysl KOpHEl anreOpanveckiux ypaBHEHUH,
HEepa3peluMoCcTh B pajiuKaiax ypaBHeHUH crenenu, oonpiiei yersipex. H. Tapranbs, [Ix.
Kapnano, H. X. AGens, 3. 'anya. U300peTenne MeToma KOOpAUHAT, TIO3BOJISIOIIETO
NEepeBOIUTh FTeOMETprUUecKre 00bEKThI Ha s13bIK anredpsl. P. [lexapt u [1. depma. [Ipumepsr
pa3IMYHbIX CUCTEM KOOpPJMHAT Ha MIocKkocTH. 3anada Jleonapao [Muzanckoro (Pubonauumn) o
KpoJukax, yncyia Gubonauyn. 3aaya o maxmMaTHou gocke. VMCTOKHM TeOpHH BEpOSTHOCTEMH:
CTpaxoBoe Aeno, azapTHbie Urpbl. [1. @epma u b. Tlackans. . bepnymnu. A. H. Konmoropos. Ot
3emiieMepust k reometpuu. [Iudarop u ero mxona. ®anec. Apxumen. [ToctpoeHue ¢ momoub0
HUPKYJIS ¥ IMHEWKH. [locTpoeHne npaBuiIbHBIX MHOTOYTOJIBHUKOB. Tpuceknns yria. Kan-
patypa kpyra. Y aBoenue kyoa. Mcropus uncina s1. 3omotoe ceuenue. «Hauvana» Epknuna. JI.
Oninep. H. W. Jlobauesckwuii. Mctopus nstoro nocrynara. Copu3Msel, TapagoKChl.



VI. TemaTnueckoe miaHMpoOBaHUE C ONpeaeieHHeM OCHOBHBIX BH/I0B
yueOHo#i JesiTeJILHOCTH yyamuxcs. AJjreopa 7-9

TemaTnueckoe NIaHUPOBaHue Mo ajaredpe 7 Kiace

Ne Conep:xanue yyeGHOro Marepuasa Koa-o |  OcHoBHbBIE BHABI YU€OHOH 1eATEJLHOCTH
n/n 4acos yyamuxcs
I'a.1. Beipasxkenus, To:KaecTBa, ypABHEHHS. 22

1 | BeipaxeHus.

YHucnossle BEIPAKECHUS.
BripaxkeHus ¢ nepeMeHHOi.
CpaBHeHUE 3HaUEHUN BbIpAKEHUI

2 | IIpeoOpazoBaHue BBIPAKESHUMN.
CBolicTBa ACUCTBUM HAJT YUCIIAMU.
ToxnecrBa. ToxaecTBEHHBIE
npeoOpa30BaHMsl BRIPAXKEHUH.

3 | YpaBHEHHUs C OJHON IEPEMEHHOM.
VYpaBHEHUE U €r0 KOPHHU.
JIuHeitHoe ypaBHEHUE C OJHOU
TIEPEMEHHOM.

4 | Pemenue 3a1a4 ¢ moMoIIbl0 YpaBHEHUN

5 | .Cratuctuyeckue XapakTepUCTUKH.
Cpennee apudmeTnyeckoe, pazmax u
MoJa.

MGI[I/IaHa KaK CTaTUCTHUYCCKas
XapaKTepUCTHKA.

KonTponbhas padota Nel

BbInoIHATE 37IeMEHTapHbIE 3HAKOBO-CUMBOJINYECKHE
JIEWCTBHS: MPUMEHSATH OYKBBI 11 0003HAYEHUSI YHCE,
JUTS 3aIIUCH OOIIUX YTBEPKACHHUH; COCTABJIATD
OyKBEHHBIC BBIPAXKECHHS II0 YCIIOBUSM, 33JaHHBIM
CIIOBECHO, PUCYHKOM HIIU YEPTEKOM; IPE0OdPa30BbIBATH
anredpandecKknue CyMMBI M IPOU3BEACHUS (BBINOJIHATH
MIPUBEICHNE TOJOOHBIX CIIaraeMbIX, PACKPBITHE CKOOOK,
YIpOLICHUE IPOU3BEICHUI).

BurumnciisiTs 4nciIoBOE 3HaYCHUE OYKBEHHOT'O BBIpaXKe-
HUSI; HAXOAMTD 00JIaCTh IOMYCTUMBIX 3HAYCHHUN
MIEPEMEHHBIX B BBIPAXKCHUU.

Pacno3HaBarth JIMHEIIHBIC yPAaBHEHUS.

PemaTs nuHelHbIE YpAaBHEHUS.

PemaTh TeKCTOBBIE 331a4n aNreOpandecKM CIIocoO0M:
MIEPEXONTh OT CIIOBECHOH (DOPMYIIUPOBKH YCIOBHS
337241 K anreOpandecKoi MOJIENH ITyTeM COCTABICHUS
YPaBHEHHSI; pelIaTh COCTABICHHOE YPABHEHHUE;
HHTEPIPETHPOBATH PE3YIbTAT.

N3Baexary nHpopMannio U3 TabJIUI U TUarpaMM, Bbl-
MOJIHATH BBIYUCIICHNUS N0 TAOJIUYIHBIM JTaHHBIM.
OmnpenenasaTs N0 AUarpaMMaM HanOOJIBIINE U
HaVMEHBIIINE JaHHBIC, CPABHUBATD BEIIMYUHEIL.
IIpeacraBasaTh uHbOpPMAHIO B BUIE TAOIHUII, CTOIOYA-
TBIX M KPYTOBBIX HarpaMm, B TOM YHCJIE C IOMOIIBIO
KOMIBIOTEPHBIX IPOTPAMM.

IIpuBoAUTH IPUMEPHI YNCIOBHIX JaHHBIX (LI€HA, POCT,
BpEMs Ha JIOPOTY U T. [1.), HAXOAUTH cpesHee aprudmern-
4eCKOe, pa3Max YHCIIOBBIX HAOOPOB.

IIpuBoanTs ConepKaTENbHbIE IPUMEPHI UCTIOIB30BAHMS
CPEIHUX JUIS ONMCAHWS JaHHBIX (YPOBEHD BOJBI B
BOJIOEME, CIIOPTUBHBIE I0KA3ATEIIHU, ONIPENEICHUE TPAHHUIL
KIIMMATHYECKUX 30H).

I'n.2. ®ynknuu.

11

6 | @yHKUMH U UX rpaduky.

Yro takoe QyHKIIHS.

Brruncnenne 3naueHuit GyHKIIUH 110
dbopmyre.

I'paduk pyHKUHN.

BoruucasTe 3HaueHUS QYHKIHHA, 331aHHBIX HOpMyTIaMu
(ipu HEOOXOTUMOCTH UCMOJIBL30BATh KABKYIISITOD); CO-
CTABJATH TaOIUIIBI 3HAYCHUH (YHKIHH.

Ctpouts 1o Toukam rpa¢puku QyHKIuH. OnucpiBaTh
CBOMCTBa (PYHKIIMH HA OCHOBE €€ IrpauaecKoro
IpeJCTaBICHUS.

MoaennpoBaTh peajbHbIe 3aBUCUMOCTH (popMymnamu 1
rpadukamu. YuraTs rpaduky peanbHbIX 3aBHCUMOCTEH.
Hcnons3oBaTh QyHKIMOHATIBHYIO CHMBOJIUKY JUIS 3aIIH-




Jluneiinast pyHKIHSL.

[TpsiMast IPOIOPIIMOHATIBHOCTD U €€
rpadux.

Jlunetinas Gynkmus u e€ rpaduk.

KoHntpoinbnas pabora No2

CH pa3HO00Opa3HBIX (HPaKTOB, CBA3AHHBIX C
paccMaTpruBaeMbIMHU (QYHKIHSIMH, 000TaIas OIbIT
BBIIIOJTHEHUSI 3HAKOBO-CUMBOJIMUECKUX EUCTBUH.
CTpouTh pedeBble KOHCTPYKIIMH C HCIIOIb30BaHUEM
(GYHKIIMOHANEHON TEPMUHOIOTHH.

Hcnonbs30BaTh KOMIBIOTEPHBIE TPOTPAMMBI IS TIO-
cTpoeHus rpaduKkoB GYHKINH, VIS HCCICTOBAHUS
TMIOJIO’KEHHSI Ha KOOPAWHATHOM IIOCKOCTH IpauKOB
(YHKIMH B 3aBUCHMOCTH OT 3HaYCHUH K03()(DULINEHTOB,
BXOJAIINX B hopmyiy.

Pacno3naBaTh BHIBI H3y4aeMbIX ()yHKIIHH.
IMoka3bpIBaTh cCXeMaTUYECKH MOJIOKEHUE Ha
KOOPJMHATHOM IJIOCKOCTH TPa(uKOB (QyHKIIHH.

I'1.3. Ctreneun ¢ HATyPaJbHBIM 11 OnuchIBATHL MHOKECTBO LIETIBIX YUCEN, MHOKECTBO pa-
OKA3ATEICM. [IMOHAITBHBIX YHCEI, COOTHOIICHUE MEKIY STUMHA
~ - MHO>KECTBAMH.
8 | Crenennb u €€ CBOMCTBA.
Onpe/ie/ieHNe CTEIICHN C HATYPAIbHBIM CpaBHUBATH U YIOPSAA0YMBATH PAIIMOHAIBHBIE YHCIIA,
IOKa3aTeneM 5 BBITIOJTHSATE BEIYHCICHUS C PAIIMOHATBHEIMH YHCIIAMH,
v ) . BBIYHC/IATH 3HAYEHNS CTENIEHEH C LIENTBIM TOKa3aTeNEM.
MHOXCEHHUEC U ACJIICHUEC CTCIICHCU.
BO3BeICHHE B CTEICHD IPOM3BEICHIS U @opMyJIHPOBATH OMNPEIeTIeHUE KBAAPATHOTO KOPHS U3
CTeLCHN grcia. Memoap3oBaTh rpaduk QyHKIMH
. o }
9 | OgmouneHsI. 6 y =Xx" U HAXOKAEHHS KBAJAPATHBIX KOPHEH.
OLHOWICH ¥ 60 CTAHIANTHEL Bl BuIuMC/ISITE TOUHBIE U TPUOJIMIKEHHBIE 3HAYEHUSI
A Aap A KOpHEH, UCTIONB3Ys IPU HEOOXOAUMOCTH KAJIbKYJISTOP;
YMHOXKEHHE 01HOWIEHOB. Bo3BeaeHue MPOBOIHT OIEHKY KBAPATHBIX KOPHEL.
OJHOYJICHA B CTCIICHb .
5 3 DopMyJIHPOBATH OTIPEICIICHHE KOPHS TPEThEH CTETEHN;
CDYHKI-U/IH Yy=X ,y=X HHX rpa(bI/IKI/I- HaXOJIUTh 3HAYCHUS KyOMIeCKUX KOpPHEH, pH
KoutponbHas pa6ota Ne3 HEOOXOAMMOCTH HUCTIONB3YsI KABKYIIATOP.
I'n.4. MHOrO4/1€HBI. 17
10 | CymMa 1 pa3HOCTh MHOTOUICHOB. 3
MHorouieH 1 ero CTaHIapTHBIH BUL,. ®opMyJIMPOBATH, 3AIHCHIBATH B CHMBOJIMIECKOH (hop-
CloxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB. Me 1 000CHOBBIBATh CBOICTBA CTEIIEHH C HATYpPAIbHBIM
I MOKa3aTesieM; MPUMEHSITh CBOWCTBA CTEIIEHH ISt
11 POU3BEICHUE OZTHOYICHA 1 6 peoOpa3oBaHys BLIPAXKEHUH 1 BBIUMCIICHMUIA.
MHOT'OYJICHA.
YMHO)KGHI/IG OJIHOYJIEHA HA MHOT'OYJIEH. BuInoansaTs L[GP'ICTBHﬂ C MHOI'O4JICHaMH.
BBIHCCCHI/IC 06]_]_[61'*0 MHOXXUTECJIA 3a BoInoJaHsATHL Pa3JI0KEHUEC MHOTOYJICHOB HA MHOXKHUTEIIN.
CKOOKH. Pacnio3HaBaTh KBaJpaTHBIH TPEXUIICH, BHISCHITH
12 HpOI/I3BeI[eHI/Ie MHOTOYJICHOB. 6 BO3MO>KHOCTbH Pa3JIOKECHUS HA MHOXKHUTEH,
VMBEOKEHNE MHOTOWICHA Ha NPECTABJISATE KBA/PATHbIH TPEXHIICH B BH/IC
MHOFOWICH 1 NPOM3BEIEHUS IMHEHHBIX MHOKHUTEIIEH.
Paziiosxeniie MHOIOWIEHA Ha | IMpumensaTs pagnnqﬂme (b?pMLI CaMOKOHTPOJIA TP BbI-
MHOKUTEJH CII0COOOM IPYIIIIHPOBKH. TOJHCHHI IPCOOPA3OBAHIH.
Kontponbnas padora Ne 4
I'n.S. @opmyJibl COKPALIEHHOT 0 19
YMHOKCHUS.
13 | KBagpar cyMMbI 1 KBaipaT pa3HOCTH. 5

Bo3Benenue B kBaapat u KyO CyMMBI U
Pa3HOCTHU JBYX BBIPAXKECHUM.
Pa3noxeHne Ha MHOXKUTEIH C
MOMOILBIO (POPMYIT KBajipaTa CyMMBI U
KBaJlpaTa pa3HOCTH.

Bpinoansare ﬂeﬁCTBHﬂ C MHOIro4JICHaMHu.

BbiBoaAUTH (OPMYIBI COKPAIICHHOTO YMHOKEHHSI, MPH-
MEHSITh X B IPe00Pa30BaHMUSIX BBHIPAKECHUHN U
BBIYHCIICHHAX.

BbinoaHsaTh Pas3IoKCHUE MHOT'OYJICHOB HA MHOXHUTCIIN.




14 | Pa3HocCTb KBaJpaToB. CyMMa u Pacno3naBathb KBaJpaTHBINA TPEXUIEH, BHISICHATH
pa3HOCTh KyOOB BO3MOKHOCTB Pa3/IOKEHUS HA MHOKHTEIIH,
YV MHOKEHIE DAZHOCTI 1B MPeACTABJSATh KBAIPAaTHBII TPEXWICH B BUE
. p ABYX MPOU3BENCHUS TUHEWHBIX MHOKUTEIICH.
BBIPpAXKCHUU HA UX CYMMY.
PasnokeHHe pa3HOCTH KBAPaToB Ha IIpuMeHATH pa3nH4HbIC (1)5)pr1 CaMOKOHTPOJIS ITPHU BEI-
MHOKHTCIH MOJTHEHHUHU MPeoOpa3oBaHuil
PaziosxeHne Ha MHOKHUTEIIHN CYMMBLI U
Pa3sHOCTH KYOOB.
15 | [IpeoOpa3zoBanue 1EIbIX BHIPAKECHUH.
Hpeo6pa30BaHHe LECJIO0TO BBIPpAKCHUSA B
MHOI'OYJICH.
HpI/IMeHeHI/IC Pa3JIUIHBIX crnoco00B 11
Pa3I0XCHUA HA MHOXUTCIINU.
KonTponbhas padorta Ne 5
I'1.6.CucreMbl JJUHEHHBIX 16 OnpeaensiTp, ABISETCS JIM Iapa YUCE PELIEHUEM JaH-
ypaBHeHHii HOTO ypaBHEHHS C JAByMsI ICPEMEHHBIMHU; MIPUBOIUTH
16 | JlumeliHoe YPABHCHHE C ABYMA 3 IPUMEPBI PEeLICHHsT YPABHEHUHT € IBYMS IEPEMEHHBIMH.
TIepEeMEHHBIMH. Pematsb 3a71a4u, anrebpandeckoil MOJEIbIO KOTOPBIX SB-
JInHeiiHoe ypaBHEHNE ¢ TBYMSI JSIETCSL YPAaBHEHHUE C JIBYMS IEPEMEHHBIME; HAXOAUTH
IeJIbIC PEIICHUS IIyTeM mepedopa.
MNEPEMCHHBIMU.
I'paduK IMHEHHOTO ypaBHEHNS ¢ ABYMSI PemaTth cHCTeMBI IBYX YpaBHEHHUH C IBYMS IIEPEMEHHBI-
1eDEMEHHLIMIA MH, YKa3aHHBIC B COJlep)KaHnH. PemaTh TekcToBbIC
p ‘. . 3a/1a9H AIreOpanyeckuM CIIoCOOOM:IEPEXOIUTh OT
CucreMbl IMHEHHBIX YPAaBHCHUH C CJI0BECHOM (hOPMYIHPOBKH YCIOBHUS 3aaul K
JBYMs IIEPEMEHHBIMU. anreOpanyecKoi MOJICNH MyTEM COCTABICHHS CUCTEMBI
YpaBHEHUI; pelaTh COCTABICHHYIO CUCTEMY
17 | Pemenue cucTeM JTUHEHHBIX ypaBHEHUIl; HHTEPNPETUPOBATH Pe3yabTaT. CTPOUTD
ypaBHeHHﬁ. Fpa(l)I/IKI/I ypaBHeHI/Iﬁ C IBYyMs ICPEMCHHBIMU.
Croco® TI0/ICTAHOBKH. 11 KOHCTPYUpPOBATH SKBUBAJICHTHBIE PEYEBbIC
P — BBICKa3bIBaHHS C HCIIOJIB30BAHHEM alNreOpandeckoro u
) TeOMETPUYECKOTO SI3bIKOB. PemaTh 1 uccienoBarn
Pemenne 3as1a4 ¢ MOMOILBIO CHCTEM YPaBHEHUS ¥ CUCTEMBI YPABHEHHUI HA OCHOBE
YpaBHEHUHU. 1 (GYHKIHOHAITBHO-TPahUUECKUX MTPEACTABICHUI
KonTponbnas pabota Ne 6 ypaBHEHUI
18 IMoBTOpenue. Pe3epB Bpemenn. 6 3HaTh MaTepuall, U3y4eHHBIN B Kypce MaTEMaTHKH 3a 7
K1accYMeTh IPHUMEHATD ITOJY4YCHHbIC 3HAHUS Ha
NpPaKTUKE. Y MeTh JIOTHYECKHA MBICIIUTh, OTCTAHBATh CBOIO
TOYKY 3pEHHS U BBICIYIIMBATh MHEHHUE APYTHUX, pabOTaTh
B KOMaH/e.
Hroro: 102

TemaTnyeckoe mIaHupoBaHue no ajaredpe 8 Kiace




Ne ni/m Coaep:xanue yue0OHOT0 MaTepuasa Kou-Bo OcHoBHBIE BH/IbI YU4eOHOT
1acos AeATEeJIbHOCTH YYaIIUXCs
I PaunonanbHbie 1poodu. 23
o ®Dopmynuposats OCHOBHOE CBOHCTB(
pMyIHp
1. PanmonansHbIe 1poOU U UX CBOMCTBA. .
5 panMoOHaIbHOM [poOM W MPUMEHSATH €ro JUL
npeoOpa3oBanust ApoOei. BBIMOIHATE CIOXKEHHE
o BBIYUTAHNE, YMHOKCHHUE U JEJICHUE PAMOHAIIBHBD
2. CyMMa H Pa3HOCTB ,Z[p06eI/I. 6 nIpobeli, a TakKe BO3BEIEHHE IPOOH B CTEICHE
BemmonsATh A3JIMIHBIC IpeoOpa3oBaHH:
p peoop
Kontponbnas pabora Nel 1 palMOHAIbHBIX BBIPAKEHHUH, JIOKa3bIBaT)
TOXKECTBA. 3HATH CBOWCTBA (PYHKIIUHU y=kx, T1C K
. 0, u ymers crpouts e€ rpaduk. HMcmnonszoBaT
3. [IpousBeneHue u yacTHOE JPOOEH. 10 > 1Y P pad
KOMIBIOTED  JUIS  HCCJIEHOBAaHHS  IOJIOKEHH.
Konrposbhas pabora Ne2 1 rpaduka B KOODJMHATHOW  IUIOCKOCTH |
3aBUCHMOCTH OT K.
II KBaapaTHbie KOpHH. 19
4. JleiiCTBUTEIIbHBIC YHCIIA. [TpuBOAMTH TPUMEPHI PALIMOHANBHBIX U
- - HppalMoHATIbHBIX YKucen. HaxoauTh 3HaueHus
5. ApudmMeTniecKuii KBapaTHbI KOPEHb. 5 apu(pMeTHYECKUX KBaJPaTHBIX KOPHEH, NCTIONb3Ys
IpU HEOOXOTUMOCTH
o KaJbKyJISATOp. JI0Ka3pIBaTh TEOPEMBI O KOPHE U3
CaoiicTBa apu(PMETHUECKOrO KBaJPATHOTO 3 yaarop. p P
6 MIPOM3BEACHUS U JPOOH, TOXKAECTBO a2 = a ,
: KOpHA MPUMEHSATD UX B IPE0OPa30BaHUAX BBIPAKCHUH.
KonrponbHas pabora Ne3 1 OcBo00KIaThCS OT HPPALMOHATIBHOCTH B
3HaMEeHaTeJsIX Apodelt BBIHOCHTH MHOXKHTEND 32
3HaK KOPHS ¥ BHOCUTh MHOXKUTEJIb TI0]] 3HAK
[TpuMeHeHHe CBOWCTB apU(METHICCKOTO 7 KOPHSL.
7. KBaJIPAaTHOT'O KOPHS Vcnonp30BaTh KBapaTHbIE KOPHH IS BRIPAXKCHHUS
KoHTposbHasi pabora Ned 1 MEPEMEHHBIX U3 T€OMETPUIECKUX U (PU3UIECKUX
dopmyn. Ctpouth rpaduk QyHKINH y = X
III |KBagpaTHble ypaBHeHHs. 21
Pemats kBagpatHele ypaBHeHus. Haxonuts
10 Mo100POM KOPHH KBAJPAaTHOTO YPaBHEHHUS,
ucrnonb3ys reopemy Buera. Mccnenosarts
8. KBazpaTHble ypaBHEHHS U €r0 KOPHH.
KBaJpaTHBIC YPaBHEHU 110 TUCKPUMHHAHTY U
1 koddunuenram. Pemars ApoGHBIE paniMOHAIBHBIC
KonTponbnas pabota No5 YpaBHEHHUSI, CBO/IS PEILICHNE TaKMX
YPaBHEHHH K PEIICHUIO JIMHEHHBIX W KBaIPaTHBIX
9 I[poﬁHble paluOHAJIBHBIC YPDABHCHU. 9 YPaBHEHHH C MOCIEAYIOUUM HCKIFOUYEHHEM
' KOHTpO JIbHAas pa60Ta Ne6 1 IIOCTOPOHHUX KOpHEH. Pemars TekcToBbIE 3a/1a4H,
WCTIOJIb3Ys KBaJIPaTHbIE U JPOOHbIE yPaBHEHHUS
10Y HepasencrBa. 20
o ®dopMyIHpoBaTh U JOKa3bIBaTh CBOMCTBA
YucnioBsie HCPAaBCHCTBA U UX CBOUCTBA. 8 PMYJIHp 8
10. K 6 N 1 YHCIIOBBIX HEPaBEHCTB. Vcmoyb30BaTh anmapar
OHTpOJIbHAs paboTa Ne7 HEpaBEHCTB JJIsl OLIEHKH MOTPEIIHOCTH M TOYHOCTH
TPUOIHKEHUSL.
HepasencrBa ¢ OIHOM NEPEMEHHOW M HX 10 HaxomuTh nepecedeHne u o0beuHEHHE
11 CUCTCMBEI. MHOXECTB,B YaCTHOCTH YHCJIOBBIX IMPOMEIKYTKOB.
’ PewaTs nmuHeiiHbIe HEpaBeHCTBA. Pemath cuctemsl
KoutposbHas paGora Ne8 1 JMHEHHBIX HEPABEHCTB, B TOM YHCIIE TAKHX,
) KOTOPBIE 3aIMCaHbl B BUJE JBOWHBIX HEPABEHCTB
Crenennb C HeJbIM noka3sarteJjieM.
\ 11
JIeMEHTHI CTATUCTHKH.
6 3HaTh ONpeeNiCHIEe U CBOMCTBA CTEIICHH C IIEITBIM
12 CrermeHp € IEJBIM IOKa3aTelIEM M €€ nokasaresem. [IpuMeHsAThCBOMCTBA CTENEHH C

CBOMCTBA.

LEJTBIM TI0Ka3aTeNIeM TP BBHITIOTHEHUH
BBIYHCIICHUH U TPEOOPa30BaHNN BBIPAKCHUM.



Konrponsnas padora Ne9

1 Hcnonb30BaTh 3alliCh YUCEI B CTaHAapTHOM BUJC
JJIA BBIPpAKCHUA U COIIOCTABJICHUS Pa3MEPOB
06’beKTOB, JUIATEJIBHOCTH ITPOLIECCOB B

13. JIEMEHTHI CTATUCTAKH.

okpyxatomieM mupe. [IpuBoguTs puMepsI
pEenpe3eHTaTUBHON U HEPENPE3EHTaTUBHOM
BEIOOpKU. M3BIIeKaTh HH(OPMAIIHIO U3 TaOJIHIT
4acTOT M OPTaHU30BBIBATH HH(OPMAIIHIO

4 B BHJIE TaOJINI] YaCTOT, CTPOUTH HHTEPBAIBHBIA
psn. Vcnonb30BaTh HarIsiiHOE NPE/ICTaBICHIE
CTaTHUCTHYECKOI nH(OpMaLny B BUIE CTOIOYATHIX
Y KPYTOBBIX AMArpaMm, HOJIUTOHOB, THCTOTPAMM

VI |IloBTOpeEHue. 8
14.  |Kypc 8 knacca 5
Nrtoroseiii 3auet 1
15. HroroBast koHTpobHas padoTaNel0
AHaJn3 KOHTPOJIHHON pabOTHI 2
Hroro: 102
KoHTpoJibHBIX paboT 10

TemaTuyeckoe mJIaHUPOBaHME O ajredpe 9 Kiace

Ne Copepxanue yuyeOHOTro MaTepuasa Koxa-Bo OcHoBHBIC BHIbI y4eOHOH
n/n JacoB ACATECJIBHOCTH YYAIUXCH
r _]].I.KBaIlpaTHqHaﬂ (l)yHKuHﬂ 22 Boruuciats 3HaueHUs QYHKITHIA, 3a1aHHBIX
(dhopmysnamu (Mpu HEOOXOIUMOCTH HCIIOIH30BATh
1 o v 3 KaJIbKYJISITOP); COCTaBIIATH TaONUIIBI 3HAUCHUH
. YHKOWUH U UX CBOUCTBA. (I)YHKL[I/II\/'I.
Oynkuus. O61acTh ONPEACITCHUS 1 Crpouts 1o Toukam rpaduku GpyHkumii. OnuceBaTh
o0acTh 3HaUCHUHN (PYHKITHH. CBOMCTBa (DyHKIIMH Ha OCHOBE €€ TPahUIecKOro
CgoiicTBa GHyHKIIUH. HPE/ICTABICHUS.
MogenupoBath peaibHbIE 3aBHCUMOCTH (POPMYIaMHu
- u rpadukamu. YuraTh rpaduky peanbHbIX
2 .KBaI[paTHBIVI/I TPEXHIIEH. 4 SABHCHMOCTEHL.
KBagpaTHblil TPEXUIEH U €r0 KOPHH. Hcnonb3oBaTh GyHKIHMOHAIBHYIO CUMBOJIUKY JUIS
Pasznoxenne KBaJpaTHOI'O TPEXWICHA Ha 3alMCH PA3HOOOPa3HbIX (PAKTOB, CBA3aHHBIX C
MHOHUTEJH. paccMaTpuBaeMbIMU QYHKIMAMH, 0OOraIas OmnbIT
KourposbHas padora Nel 1 BBITIOJIHEHMS] 3HAKOBO-CUMBOJIMYECKUX JEHCTBUM.
K — " CrpounTb pedeBble KOHCTPYKIIMH C UCTIOIb30BAHUEM
3 KBanpatnunas dpynkuus u e€ rpadux. 8 (byHKITHOHATHOH TEPMHHOTIOTHIL,
OyHKIUA y = ax’, ed cBOMCTBA H rpaduk. Hcnons30BaTh KOMITBIOTEPHBIE TPOrPAMMBI ISl [0~
. 2 CTpoeHHUs rpadMKOB QYHKIMH, JIs1 HCCIIEJOBAHUS
I'paduxn Qyrxumit y =ax” +n un TIOJIOXKEHHST Ha KOOPAWHATHOM IIIOCKOCTH IpaMKOB
y=a(x— m)2 . (GyHKIMH B 3aBUCIMOCTH OT 3HAYCHUI
o KO3 PHUIHNEHTOB, BXOIAMHNX B HOpMyYITy.
Iloctpoenne rpaduka kBaapaTHIHOR Pacnio3HaBaTh BHIBI H3y4aeMbIX (yHKINH.
(yHxIMHK TToka3bIBaTh CXEMATHIECKH MOJIOKEHHE HA
4 Crenennas ¢yaknus. Kopenpb n-it 3 KOOPIMHATHOM INIOCKOCTH IPa(puKOB ()yHKIHA
2 2 2
creneHU.DyHKIMA y =x". y=ax", y=ax" +n, y=a(x—m)~, y=x"
KopeHns n—ii crenenu. , B 3aBHCUMOCTHU OT 3HaU€HUH KO3 PUIIUECHTOB,
KonTpossuas padora Ne2 1 BXOJALIKX B HOPMY.ILL. .
Crpoutb rpadukn u3ydaeMbix GyHKIHNIL; ONMCHIBATH
p p y y
HX CBOMCTBA.
I ﬂ.z.ypaBHeH“ﬂ U HepaBeHCTBA ¢ OXHOH 14 Pacno3znaBate nuHeWHbIE U KBaIpaTHbIE YpaBHEHMUS,
IepeMeHHoi LieJIbIe U IPOOHBIC YpaBHEHHUS.
v v eIIaTh JIMHEHHbIE, KBalpaTHbIC YPABHEHNUS, & TAKXKE
5 YpaBHEHUS C OJTHON MTEPEMEHHOMN 8 P ; P P

Llenoe ypaBHEHHUE U €r0 KOPHHU.

JlpobOHbIe panmoHaibHbIe YpaBHEHUS.

YPaBHCHHS, CBOJISIIUCCS K HUM; PEIIaTh TPOOHO-
panroHaIbHBIC YPaBHCHHUS.
HWccrenoBaTh KBaipaTHBIE YPaBHEHUS 110 TUCKPUMHU-




6 | .HepaBeHcrtBa ¢ 01HO¥M MMEPEMEHHOM. 5 HaHTy U KodhuunenTam.
PellieHIe HEPABEHCTB BTOPOii CTEIICHH C PemaTe TekcTOBBIE 3a/1a91 anreOpandecKuM
o o CII0COOOM: TIEPEXOANTH OT CIIOBECHOU
ONHOH NMEPCMCHHOM. (hOpMYIHPOBKH YCIIOBHS 33a49H K anredpamdecKon
Pemienne HepaBeHCTB METOOM MOJIEJTH ITyTeM COCTABIEHHS YPABHEHMUS; PEIIaTh
HHTEPBAJIOB. COCTaBJIEHHOE ypaBHEHHE; HHTCPIPETUPOBATH pe-
3yJIBTAT.
KonTpossHas pa6ora Ne3 1 PacrnioznaBaTh MHEWHBIC U KBA/IpATHEIC
HepaBeHCTBA. Pemath KBagpaTHbIC HEPaBEHCTBA Ha
OCHOBE rpaYeCcKUX Npe/ICTaBICHUH
T 3 ypaBHeHHﬂ U HepaBEeHCTBA ¢ ABYMS 17 OnpenensiTh, ABISETCS JIU Mapa YUCeIl PelICHUEM
IepeMeHHbIMH. NIaHHOTO YPABHEHH C ABYM EPEMEHHBIMH;
MIPUBOJUTH IPUMEPHI PEIICHHSI YPAaBHEHUH C IBYMSI

7 YpaBHeHUs ¢ IByMs IEPEMEHHBIMU U UX 10 T —

CUCTEMBI. PelnaTh 3a1auu, anre6panueckoil MOZIEIbI0 KOTOPBIX

VYpaBHeHuUe ¢ IByMs IEPEMEHHBIMU U €TI0 ABJIAETCSA YPAaBHEHHUE C JABYMS IIEPEMEHHBIMU;

rpauk. PemaTh cucTeMsl AByX ypaBHEHHUH ¢ IBYMS

I'paduuecKuii croco6 peweH s CHCTEM HepeMEHHBIMH, YKa3aHHbIC B CO/ICPKAHHUH.

o PemiaTh TekcTOBBIE 32124 alNreOpanuecKum

YPaBHCHUH. . . croco0boMm:

Pewenune cucteM ypaBHCHHH BTOPOH IIepeXOJUTh OT CIOBECHOH (POPMYIMPOBKM YCIOBUS

CTCIICHU. 3aJa4u K anredpandeckoil Moenu myTeM

PemeHHe 3a7a4 C IIOMOIIIBIO CUCTEM COCTaBJICHHUA CUCTCMbI ypaBHeHHﬁ; Pemrats

YPABHEHUI BTOPOil CTENEHN. COCTaBJICHHYIO CUCTEMY YPaBHECHUI; UH-
TepIPETUPOBATH PE3YIIbTAT.

8 8.HepaBeHcTBa ¢ IByMs IEPEMEHHBIMU H 6 Crpouts rpagukn ypasHeHuit ¢ AByMS

X CHCTEMBL. nepeMeHHbIMH. KoHCTpyHpoBaTh 35KBHBaICHTHBIE
peueBbIe BEICKA3bIBAHHS C HCIIOJIb30BAHIEM

HepaBeHcTsa ¢ 1BYMs EPEMEHHBIMU. aIredpanvyeckoro ¥ reOMETPHUECKOTO S3bIKOB.

Cucremsl HEPAaBCHCTB C ABYM:L Pemath u uccnenoBaTh ypaBHEHHS U CUCTEMBI

NEPEMECHHBIMHU. YpaBHCHHI Ha OCHOBE (DYHKI[HOHAIBHO-

KonrponbHast pa60Ta Ne4 1 rpaudecKux MpeaCcTaBIeHUN ypaBHEHUH

T J1.4.]'[p0rpecc““. 15 [IpuMeHsATh HHACKCHBIE 0003HAYCHHUS, CTPOUTH peue-
BbIE BHICKa3bIBaHUS C MCIIOIb30BAaHUEM
9 ApI/I(l)MeTI/ILICCKaSI nporpeccus. 7 TEPMHUHOJIOTUH, CBA3aHHOM C MOHATHEM
[TocmenoBaTeIbLHOCTH. TI0CIIE/I0BATELHOCTH.
Onpenenenne apuMeTnaecKkoii BbIuucsTh YiIeHB! MocIe0BaTeNbHOCTEN, 3aJaHHBIX
(hopMyJIOH N-ro YiIeHa WK PEeKYPPEHTHOM
HpoTpeccni. q)OPMyHa N-TO 9JICHA (dbopmysioii. YcTaHaBIMBATh 3aKOHOMEPHOCTh B
apu(hMEeTHYECKOH TIPOrpeCCHH. MOCTPOEHHH MOCIIEI0BATENLHOCTH, €CIIU N3BECTHBI
@opMysa CyMMBI IEPBBIX N YWICHOB THIepBhIE HECKOJILKO €€ 4JIeHOB. M300paaTh ujIeHbI
apI/I(bMeTI/IquKOﬁ HpOFpeCCI/II/I. IIOCJICA0OBATCIIPHOCTH TOYKAMH Ha KOOpHHHaTHOﬁ
Kourponbnas pabora Ne 5 1 TLTOCKOCTH.
PacrioznaBaTh apuMETHIECKYIO U TEOMETPUIECKYIO
MIPOTPECCHU MTPH Pa3HBIX criocobax 3a/laHusl.
10 | l'eomeTpryecKas MpOrpeccHs. BbIBoANTh Ha OCHOBE JI0KA3aTENbHBIX PacCyXICHUH
Ornpenenenre reoOMeTpUYECKOn 6 (hopMyJIBI OOIIETO WICHA apUPMETHICCKON U
nporpeccuy. @opMyIa n-ro ujaeHa TEOMETPUIECKOH POTPECCHit, CyMMBI EPBBIX 1
reOMETPHUECKOH MIPOrPECCHH. qneHOBvapmbmeaneCKon U TeOMETPUYECKON Mpo-
rpeccuil; penaTh 3aa4u ¢ UCII0JIb30BAHUEM 3THX

®opmyiia CyMMBI IEPBBIX N YIEHOB bopMyiL.

TeOMETPUIECKOH MPOTPECCHUH. PaccMaTpuBaTh puMepsl U3 peabHOM KHU3HH,
WLTIOCTPUPYIOLIHNE H3MEHEHHE B apU(PMETHYECKOM
MIPOTPECCHH, B TEOMETPUIECKOM IIPOrPECCHUH;

KontponsHas pabota Ne 6 1 n300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecku.
PemaTp 3a1a4n Ha CIIOXKHBIE TIPOLIEHTHI, B TOM YHCIIE
3aJ[a4M U3 peaJbHON NPAKTUKH (C UCIIOJIb30BaHUEM
KaJIbKYJISITOPA)

I'n.5.91eMeHThI KOMOMHATOPUKH U TEOPUH 13 IIpoBoauTk city4yaliHbIE SKCIIEPUMEHTBI, B TOM YHCIIE

BEPOSITHOCTH.

C IOMOUIBIKO KOMITBIOTEPHOT'O MOJCIIMPOBAHMS,




11 9 HHTEPIIPETUPOBATH X PE3YJIbTAThl. BRIYHCIATH
JIIeMEHTHI KOMOUHATOPHKHL. YaCTOTY CIy4aifHOTO COOBITHS; OLIEHUBATh 5
ITpHMeDB! KOMGHHATOPHBIX 3a1ad BEPOATHOCTD € MOMOILBIO HACTOTEL, MOy 4CHHOMH

p p p ) OIIBITHBIM ITYTEM.

[TepecranoBKH. Pemats 3aaun Ha HAXOKJIEHHE BEPOSTHOCTEH

Pazmenienus. COOBITHIA.

CoucTaHusl. [IpuBOANTE IPUMEPHI CITyJaHHBIX COOBITHI, B

12 | HauanbHble CBeCHUS U3 TEOPHH 3 HaCTHOCTH A0CTOBEPHBIX 1 HEBO3MOXKHBIX COOBITHH,
o MaJIOBEPOSITHBIX COOBbITHIL. [IpUBOANTH pUMEPHI

BCPOATHOCTCH. PaBHOBEPOSTHOCTHBIX COOBITHI.
BeinonHATh nepe6op BceX BO3MOXKHBIX BAPHAHTOB

OTtHOCHUTENbHAS YacTOTa cnyqaﬁHoro I epecueTa 00beKTOB MIIM KOMOUHAIIHH.

COOBITHSL. [TpumMeHsATh NpaBUIO0 KOMOMHATOPHOTO YMHOXEHUS

BepOSTHOCTD PABHOBO3MOKHBIX COOBITHi ANA PEMICHNS 3a][a4 Ha HAXOJKACHNE HHCTa 00BEKTOB

KOHTpOJ‘ILHa}I pa 6o1a No 7 1 WM KOMOWHAITHH (uaroHam MHOI‘OyTOJILHI/IKf.,

- PYKOIIOXKATHSI, YACIIO KOJIOB, M (POB, MAapoJeH H T.
IT.).
Pacrio3naBaTh 3a1a4n Ha ONpEAEICHIE Yncia
TIEPECTaHOBOK U BBINOJIHATH COOTBETCTBYIOIIHE
BBIYHCIICHHSI.
PemaTp 3a1aun Ha BHIYMCIICHHE BEPOSITHOCTH C
NPUMEHEHUEM KOMOMHATOPUKH.
6 HOBTOpeHHe 23 3HaTh MaTepuai, U3y4YeHHbIH B Kypce MaTeMaTHKHU 3a

8 kiacc
YMeTh MPUMEHATh NOJTy4CHHbIC 3HAHUS Ha
TIPaKTHKE.
YMeTh TOTH4eCKH MBICINTD, OTCTAUBATh CBOIO TOUKY
3pEHUS U BBHICTYIINBAaTh MHEHHUE APYTUX, paboTaTh B
KOMaHJIe.

Hroro: 102

KoHTposbHbIX padoT 8

7. Onucanue y4e0HO-METOAUYECKOT0 U MATEPHATbHO- TEXHUYECKOI0
o0ecnieueHusi 00pa3oBaTEeJIbLHOM J1€ATEILHOCTH.

7. Onucanue y4e0HO-MEeTOAUYECKOT0 U MATEPHATBLHO- TEXHUYECKOI 0
o0ecnieueHusi 00pa3oBaTeJILHOM 1€ATEILHOCTH.

Ne HaunmeHnoBanue 00bEKTOB U CpCACTB MATCPUAIIBHO-TCXHUYCCKOT'O obecreueHus

/1

Komanue
CTBO




JInHuA yyebHO-MeTOANYECKUX KOMMNSIEKTOB aBTOPOB

C. A. TensakoBcKoro u ap.

1. Maxapwiues 0. H. Anre6pa, 7 ki1.: yueOHUK 17151 00111eo0pa3oBa-
TenbHbIX opranuzanuii / FO. H. Makapsrues, H. I'. Munmiok, K. 1. He-
mkoB, C. b. CyBopoBa; nox pegakuuei C. A. TensikoBckoro. — M.:
ITpocsemienue, 2014.

7. 36asuu JI. M. Anrebpa, 7 ki1.: nunakrudeckue matepuainsl / JI. . 3Ba-
Buy, JI. B. Ky3nenoga, C. b. CyBopoBa. — M.: IIpocsemenue, 2015 .

8. Koxos B. . Anrebpa, 8 ki1.: muaaktuueckue marepuaisl / B. U. XKo-
x0B, 0. H. Maxkapsrues, H. I'. Munatok. — M.: [Ipocsemienue, 2014.
9. Makapuviues FO. H. AnreGpa, 9 KI1.: AuIakTUYECKUE MaTepuabl /

1O. H. Makapsrues, H. I'. Munmiok, JI. b. KpaiineBa. — M.: IIpocsere-
Hue, 2013.

13. 2’Koxos B. M. Ypoku anreOpsl B 7 KJI.: KHUTA [Tl YIUTES /

B. 1. XKoxos, JI. b. KpaiineBa. — M.: IIpocsenienue, 2011.

14. JKoxos B. M. Ypoku anreOpsl B 8 KII.: KHUTA JUISl YIUTES /

B. 1. XKoxos, I'. JI. Kapramésa. — M.: [IpocBemenue, 2011.

15. ’Koxos B. M. Ypoku anreOpsl B 9 KII.: KHUTA [Tl YIATENS /

B. 1. XKoxos, JI. b. KpaiineBa. — M.: IIpocsenienue, 2011.

16. Munowx H. I'. Anrebpa, 7 KII.: METOIMYECKHE PEKOMEHIAINH /

H. I'. Munmioxk, U. C. lnsikoBa. — M.: [Ipocemenue, 2014

17. Anrebpa 8 knacc: yue6. J{ns oOpasoBarensHbix yupexaenuii / A45 [FO.H.

Makapsrues, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBa]; nox penpakuueit C.A.

TenssikoBeckoro. — 17-e uza. — M. : [Ipocsenienue, 2016
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ITeyaTHBIEe MOCOOMS

1. Tabmur 7 - 9 xmace
2. Tectet KIIP ¢ 2010- 2015 .

KOMHI)IOTeprIe H I/[Hq)OpMaIlI/IOHHO-KOMMyHI/IKaTHBHbIe cpeacrea

DNeKTPOHHBIE Y4eOHBIE TOCOOHS
1. Harnagnas maremartuka.

TexHnuyeckue cpeacraa

1. KrnaccnHas nocka ¢ HaGopoM MPUCTIOCOOIEHUH TS KpeTieHus TaOHIl.
2. MarnutHas TocKa.

3. [lepcoHallbHBIN KOMIIBIOTEP C IPUHTEPOM.

4. Kcepoxe.

5. doTokamepa.

—

YuyeOHO-IpaKTHYECKOE U YUeOHO-1a00paTOpHOe 000py/I0BaHHe

10.

1.HaGopHoe monoTHoO.

2. CtpoutenbHbIi HAOOP, COAEpIKaNTUi TEOMETPUUECKHE TeMa: KyO, map, KOHYC,
IPSIMOYTOJIBHBIN MapajuIeenuIe], TMpaMuay, THIUHAP.

3. JlemoHcTpanmoHHast o poBaHHas JTMHEHKa.

4. JleMOHCTpallMOHHBIN YEPTEXKHBIN TPEYTOJIbHUK.

5. JIeMOHCTpallMOHHBIN [IUPKYJIb.

6.JleMOHCTpallMOHHBIN TPAHCIIOPTHUP.

ot e ek ke

8. INTAHUPYEMBIE PE3VYJIbTATbHI U3YUEHUA
KYPCA MATEMATHUKMU B 7KJIACCAX

PAUMNOHAJTbHBIE YACTIA
BbInmyckHUK Hay4YHuTCA:




1) noHuMaTh 0COOEHHOCTH JECITUYHON CUCTEMbI CUMCIICHHS,

2) BIafeTh MOHATUSMHE, CBS3aHHBIMHU C JIEIMMOCTBIO HATYPAIBHBIX YHCEIT;

3) BeIpaXkaTh YKcia B SKBUBAJICHTHBIX (popMax, BbIOMpast HanboJiee MoIX OIS0 B
3aBUCUMOCTH OT KOHKPETHOW CUTYAIIUH;

4) cpaBHUBATh U YIOPSAA0OYMBATh PallMOHAJIBHBIE YUCIIA;

5) BBINIOJHATH BBIYMCIICHUS C PAllMOHAIBHBIMH YHCIIAMHU, COYETas! YCTHBIC H TUChbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHATD KAJIBKYJIIATOD;

6) HCITOJIL30BATh MMOHATHUS K YMEHUS, CBSI3aHHBIC C TIPOIIOPIMOHAIBHOCTHIO BEJTHYHH,
NPOIIEHTAMH B XOJI€ PEIICHHUSI MAaTeMAaTHUECKUX 3a/1a4 U 33/1a4 U3 CMEXHBIX MPEIMETOB,
BBINOJIHSATh HECIIOKHBIE TPAKTUYCCKUE PACUETHI.

BoinyckHux noayuum 603mMOoNCHOCMb.

7) nO3HAKOMUMBCSL C NOSUYUOHHBIMU CUCTNEMAMU CYUCLEHUSL C OCHOBAHUSAMU, OMIUYHBIMU OM
10;

8) yenybums u pazeumov npeocmasieHust 0 HAMypaibHbIX YUCIAX U CBOUCMBAX OeNUMOCTIU,

9) Hayuumbca ucnonvb306ams NPUEMBL, PAYUOHATUSUPYIOUUE BbINUCTEHU, NPUOOpecmU
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, bLOUPAst NOOXOOAWULL OIsi CUMYayuu Cnocoo.
JIEMCTBUTEJILHBIE YUCJIA

BhIyCKHUK Hay4UTCS:

1) ucronb30BaTh HAYAIBHBIE MPEICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEIT;

2) BIaJeTh MOHATUEM KBAJIPATHOTO KOPHSI, IPUMEHSTh €r0 B BBIYUCIICHUSX.

BoinyckHux noayuum 603MOHCHOCMb:

3) pazeums npedcmagierue o Yucie u YUCI08bIX CUCMEMAX 0N HAMYPATbHbIX 00
0eticmeumenbHbIX Yucel, 0 poau 8bIYUCTIeHULL 8 Yell08eYeCKOU NPaKmuKe,

4) pazeumo u yenyoumv 3HAHUL 0 OECAMUYHOU 3ANUCU OCLICIBUMETbHBIX YUcel (Nepuoduieckue
u Henepuoouueckue opoou,).

N3MEPEHU S, ITPUBJIMKEHU A, OLUEHKU

BrITTyCKHUK HAydUTCS:

1) ucnonp30BaTh B XOJ€ PEILICHHUs 3a7a4 AIeMEHTapHbIE MPECTABICHNUS, CBI3aHHBIE C
pUOIMKEHHBIMY 3HAUCHUSIMHU BETHYNH.

Boinycknux noayuum 603mModicHOCHb.

2) noHambs, YMo YUCI08ble OaHHblE, KOMOPble UCNONb3VIOMCA OISl XAPAKMEPUCTUKU 00bEeKmMOo8
OKPYIAHCAIOWe20 MUpa, s8IsH0MCst NPEeUMYUeCmeeHHO NPUOTIUNCEHHBIMU, YMO O 3ANUCU
NPUOTUNCEHHBIX 3HAUEHUU, COOEPHCAUUXCS 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMDb O
ROSPEUWHOCIU NPUOTUNCEHUSL

3) nousams, umo NOCPeUHOCMb pe3yaIbmama bl4UCTIeHULL O0IHCHA DbIMb COUBMEPUMA C
NOSPEUHOCIBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUWE BBIPAXKEHU A

BbIMyCKHUK Hay4IHUTCS:

1) BIazieTb MOHATUSIME «TOXKIECTBO», «TOXKAECTBEHHOE MPE0Opa3oBaHKey, peliaTh 3a/1a4H,
coJiepkale OyKBeHHbIE JaHHbIE; paboTaTh ¢ GOpMyIaMu;

2) BBITIOJTHSATH MPE0OPA30BAHUS BEIPAKEHUH, COJIEPIKAIIUX CTETICHH C IEIBIMH MTOKa3aTeIsIMH U
KBaJIpaTHBIE KOPHU;

3) BBITIOJHATH TOKACCTBEHHBIE MPEOOPA30BAHMS PAIMOHATBHBIX BRIPAKEHUH HA OCHOBE TIPABHUI
JNEHCTBUI HaJl MHOTOYWICHAMHU U alNreOpandecKuMu Ipo0sSMu;

4) BBIMOJIHATH Pa3I0KEHNE MHOTOUJICHOB HA MHOYKUTEIIH.

BoinyckHux noayuum 603mMOoNCHOCMb.

5) Hayuumbcs 8bINOIHAMb MHO2OULA208bLE NPEOOPA308AHUSL PAYUOHATILHBIX BbIPANCEHUI,
NPUMEHSS, WUPOKULL HAOOP cnoco608 U NPUEMO08;

6) npumenamv modtcoecmeeHuble NPeoOPA3068aHUsL O PEeUleHUs 3A0ay U3 PA3TUYHBIX PA30eL08
Kypca (Hanpumep, 015 HAX0HCOeHUsL HAUDONbULE20/HAUMEHbULE20 3HAUEHUSL BbIPANCEHUST).
YPABHEHUA

BrinyckHuK Haydures:



1) pemiaTh OCHOBHBIC BUIbI PAIIMOHAIBHBIX YPABHEHUN C OJTHOW MMEPEMEHHOMN, CHCTEMBI JIBYX
YpaBHEHHIA C IBYMsI TIEPEMEHHBIMU;
2) NOHMMAThH YpaBHEHUE KaK BAKHEHIITYI0O MATEMATHYECKYIO MOJCIH JJIsI OMIMCAHUS U U3YUCHUS
pa3HOOOpa3HBIX PeabHBIX CUTYAIUH, PEIIaTh TEKCTOBBIE 3a/1a4H AIreOpanuecKUM METOIOM;
3) npuMeHATh rpaduuecKue MPECTABICHUS I UCCIICIOBAHNS YPaBHEHUH, UCCICIOBAHUS 1
pEILICHHS CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
BoinyckHux noayuum 603MOHCHOCMb:
4) oerademsv cneyuanbHbIMU NPUEMAMU PEUUEHUs VPABHEHUL U CUCTEM YPABHEHUI, YBEPEHHO
NPUMEHAMb annapam ypasHerutl 0Jisl peueHusi pazHo0OPA3HbIX 3a0ay U3 MAmemamuxu,
CMEJICHBIX NPeOMemos, NPAKMUKU,
5) npumename epaghuueckue npedcmagieHus 0asa UCCLe008AHUsL YPAGHEHULL, CUCeM VPAGHEeHULl,
cooeparcauux OykeenHvle Kodghhuyuenmol.
HEPABEHCTBA
BhImycKHUK HayqUTCS:
1) HOHUMATH U TIPUMEHSATH TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM
HEPaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;
2) pemaTh JIMHEHHBIC HEPABCHCTBA C OJTHOM IMMEPEMEHHON U UX CUCTEMBI; PEIIaTh KBaPATHEIC
HEPaBEHCTBA C OMOPOU Ha rpadUuecKue MpeICTaBICHUS;
3) IpUMEHATH anmapar HEPaBEHCTB IS PEIICHUS 33714 U3 Pa3IUYHbBIX Pa3ieiioB Kypca.
Boinycknux noayuum 603mModCHOCMb HAYUUMbCL:
4) paznoobpasHvIM NPUEMAM 0OKA3AMENbCMEA HEPABEHCME, YBEPEHHO NPUMEHAMb Annapam
HepaseHcma OJisk PEUeHUst PAZHO0OPA3HBIX MAMEMAMUYECKUX 3a0ay U 3a0ad U3 CMENCHbIX
npeomemos, NPaKmuKu,
5) npumensameo epaghuueckue npedcmagienus s UCCAEO0BAHUSL HEPABEHCME, CUCHEM
HepaseHcma, cooepicauux OykeeHHvle Kodphuyuenmoi.

OCHOBHBIE I[TOHATHA. UACJIOBBIE ®YHKIINHN
BrITTyCKHUK HAyIUTCS:
1) noHMMATh U UCTIOIH30BaTh PYHKIIMOHAIBHbBIE TIOHATHUS U S3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMUs ),
2) cTpouTh rpaduKu dIeMEHTapHbIX (QYHKIUI; UCCIeA0BaTh CBONCTBA YMCIOBBIX (PYHKIINUN Ha
OCHOBE U3YYCHUS MTOBEICHUS UX TPAPUKOB;
3) noHUMaTh HYHKIUIO KaK BaKHEHIITYI0O MaTEMaTHYECKYIO0 MOJIENh JIJIsl ONUCAHUs TIPOIIECCOB U
SIBIICHUH OKPYKAIOIIEro MUPA, TPUMEHSTh (DYHKIIMOHATBHBIN SI3BIK JIJIS OMTUCAHUS U
WCCJICTOBAHMSI 3aBUCUMOCTEN MEXTy PU3NIECKUMH BETUIMHAMH.
BoinyckHux noayuum 603mMOoHNCHOCMb HAYUUMbCA:
4) npo6ooumb UCCIEO08AHUS, CEAZAHHBLE C USYYEHUEM CEOUCME QYHKYULL, 8 MOM Huce ¢
UCNONB308AHUEM KOMNBIOMEPA,; HA OCHOBE 2PAPDUKO8 U3YUEHHbIX PYHKYULL cmpoums 60/iee
CILOJICHBLE 2papuKl (KYCOUHO-3A0AHHbLE, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);
5) ucnonvzosamv yHKYUOHATbHBIE NPEOCMABLEHUS U CBOUCMEA YYHKYULL 015l peuleHUs
MamemMamuyecKux 3a0ay U3 pasiuidtblx paz0enos Kypcd.
YHMCJIOBBIE [TOCJIEAOBATEJIBHOCTHU
BrInycKHUK HAy4UTCS:
1) TOHUMATH U UCTIOJIB30BATh SI3BIK TOCIICIOBATEIIBHOCTEH (TEPMHUHBI, CHMBOJIHYECKUE
0003HaYEHHUS);
2) IpUMEHSTh (GOPMYITBI, CBI3aHHBIC ¢ apPH(PMETHIECKON H TE€OMETPUICCKON IPOTPECCUIMHU, H
anmapar, cQOpMHUPOBAHHBIN MTPU U3YYSHUH IPYTHX Pa3AesioB Kypca, K pelIeHHIo 3a7a4, B TOM
YHCIIe C KOHTEKCTOM U3 PEATbHOM KU3HHU.
BuinyckHux noayuum 603mMOoNCHOCHb HAYYUMbCA:
3) pewams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEHUEM (POPMYI N-20 UTeHd U CYMMblL NEPEbiX N
Y1eH08 apuhMemuiecKoll U 2e0MempuiecKoli npozpeccull, NPUMEHs NPU SMOM annapam
VPABHEeHUll U HEPABEHCME,



4) nonumams apupmemuueckyio u 2eoMempuiecKyio npoepeccuu Kaxk QyHKyuu HamypaibHo20
apeymenma, Cesa3vl8amsb apuhMemusecKyro npoepeccuio ¢ TUHEUHbIM POCMOM, 2e0MEMPUUECKYIO
— € 9KCNOHEHYUANbHbIM POCOM.

OIIMCATEJIbBHASI CTATUCTUKA

BrinyckHUK HaydUTCS UCTIOIB30BAaTh MPOCTEHIIINE CIIOCOOBI MPECTAaBICHUS U aHAIHN3a
CTaTUCTHYECKUX JAHHBIX.

Buinycknux nonyuum eo3moorcnocms npuobpecmu nepeoHayaibHblll ONblm opeanuzayuu coopa
OAHHBIX NPU NPOBEOEHUU ONPOCA 0OUECTNBEHHO20 MHEHUSL, OCYULeCEISIMb UX AHAU3,
npeocmasisime pe3yibmamsl ONpocd 8 gude madauysvl, OUASPAMMbI.

CJIYYAMHBIE COBBITUS U BEPOSITHOCTbD

BrITyCKHUK HAyYUTCS] HAXOJAUTh OTHOCUTEILHYIO YaCTOTY M BEPOSITHOCTh CITYJaHOTO COOBITHSIL.
Buvinyckrux nonyuum o3modicrocms npuobpecmu Onvim nposedeHUst CIy4atiHblX
IKCNEPUMEHMO8, 8 MOM YUCTE C NOMOWBIO KOMNbIOMEPHO20 MOOCIUPOBAHUSL, UHMEPNpemayuu
Ux pe3yibmamos.

KOMBHMHATOPHUKA

BbInycKkHHUK Hay4dHTCS peliaTh KOMOMHATOPHBIE 33/1a4U Ha HAaXOXKICHHUE Yuciia 00BEKTOB WIH
KOMOUHAIHHA.

Buvinyckuux nonyuum 603mMoMCHOCHb HAYUUMBCA HEKOMOPLIM CREYUATbHBIM NPUEMAM PeLueHUs
KOMOUHAMOPHBIX 3a0a4
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