MuHHCcTEepCTBO 00pa30BaHHsA, HAYKH H MO.101€KHOH MOTHTHKH
KpacHopapckoro kpasi
MynuuunajbHoe oopazoBanne HoBokyOaHcKHUil palioH B JiHIe
aJMHHHUCTPAIlHH MYHHUIIHNIAJbHOTO o0pa3oBanus HoBokyOaHckuil palioH
MyHununajbHoe 001eo0pa3oBaTe/ibHOE OI0AKeTHOE yUpeKIeHHe
rumHa3us Ne2 um. U.C. KosnecaukoBa r. HoBoky0aHcka
MYHHIHNIAJbHOT0 06pa3zoBanus HoBokyGanckuii paiion

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha metonnueckom 3amectutens nupektopa no  Jupektop MOBYI™ Ne2
OOBeIMHEHUH yUUTeeH Hay4YHO-METOANYECKOMN
bU3NKO-MaTeMaTHYECKHUX pabore MOBVYT No2
" TACLUILINH uM. N.C. KonecHukoBa
MOBVT Ne2 r. HoBokybOaHcka
uM. 1.C. Konecaukosa E. B. borgapenko
r. HoBokyGaHncka Lt
PykxoBoaurens 29.08.2024T.

Bumnskosa K. /1. /ﬂ
IIpoTokonaNel10129.08.2024 1.

PABOYASA ITPOI'PAMMA

y4eOHOro npeamera «AJaredpa»

U151 o0yvaronuxcst 7 — 9 Kiaccon

r. HoBokybanck 2024



HOSACHUTEJIBHAS 3AITUCKA

[Iporpamma cocTaBiieHa B COOTBETCTBHM C TpeboBaHusIMH DenepanbHOTO TOCYAAPCTBEHHOTO

00pa30BaTENLHOTO CTaHJapTa BTOPOTO MOKOJICHUS OCHOBHOTO 00IIEro o0pa3oBaHMs IO MaTeMaTHKE:

— ®epepanpHoro 'ocymapcrBenHoro O6pazoBatensHoro CranaapTa OCHOBHOTO 00IIero oOpa3oBaHUs
(mpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 nekadbps 2014 rona
Ne1897);

— Hopm ®enepansnoro 3akona «O06 obOpasoBanuu B Poccuiickoit ®eneparmm» «273-O03 ot 29
nexaops 2012 rona;

— COopHHKa HOPMATUBHBIX JIOKYMEHTOB. Maremaruka / IlporpaMma MOArOTOBIEHA HHCTUTYTOM
CTpAaTeTUYECKUX uccieaoBaHuil B oOpazoBanumu PAO. Hayunble pyKoOBOIUTEINM — YJICH-
koppecnionieHT PAOA. M. Konnakos, akagemuk PAO JI. Il. Ke3una, CocraBurens — E. C.
CaBunoB./ M.: «IIpocsemnienuey, 2012;

— IlpumepHoii mporpamMmel 1o Kypcy ainredpel (7 — 9 kiaccel), CO3JaHHOM Ha OCHOBE E€IUHOMN
KOHIICTIIIMM TIPETIOJIaBaHMsl MaTeMaTUKH B CpeAHel Imkosie, paspadotanHor  A.I'.Mepsanskom,
B.Bb.ITononckum, M.C.Axkupom, J.A. HoMupoBCKUM, BKIIFOUEHHBIX B CUCTEMY «AJITOPUMT yCIIeXa
(M.: Benrana-I'pad, 2014) u obecnieuena YMK mist 7-9-ro kimaccoB «Anredpa — 7», «Anredpa — 8»
u «Anredpa — 9»/ A.I''Mep3nsk, B.b.Ilononckuii, M.C.Axup/M.: Benrana-I'pad, 2014.

VY4eOHbIl Kypc mocTpoeH Ha ocHoBe DefepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOIO
crannapra ¢ yderom KoHuenmum MareMaTHUecKOro o0pa3oBaHHsS M OPUEHTHUPOBAH Ha TpeOOBaHUS K
pesynbTaTam oOpa3oBaHms, cojepkamumcs B [IpumepHON OCHOBHOW 00pa3oBaTEbHONW TIPOrpaMme
OCHOBHOTO 00miero o0Opa3oBaHus. B HEM Takke YUMTBHIBAIOTCS JOMHHHUPYIONINE HWIACH W TIOJOKECHUS
MPOrPaMMBI Pa3BUTHS W (OPMHUPOBAHUS YHHBEPCATBHBIX YUEOHBIX JCHCTBHHA JJII OCHOBHOTO OOIIEro
o0pa3zoBaHus, KOTOpbIE oOOecmeunBarOT (OPMHUPOBAHUE POCCUMCKOW T'pakJAaHCKOW HWICHTUYHOCTH,
KOMMYHHMKATHUBHBIX KAaueCTB JUYHOCTU U CIOCOOCTBYIOT (DOPMHUPOBAHUIO KIIOUEBOM KOMIETEHLUUU —
VMeHUsL Y4UMbCA.

Kypc anre6psr 7—9 kitaccoB siBisieTcsi 6a30BBIM JIJII MAaTEMaTHYECKOTO 00Opa30BaHUS U PA3BUTH
IIKOJIbHUKOB. AnreOpanueckrie 3HaHUS U YMEHHsI HEOOXOAUMBI JUIsl U3y4eHHus reoMeTpun B 7—9 Kiaccax,
anreOpsl 1 MaTeMarnueckoro ananmsa B 10—11 kmaccax, a Takke U3y4eHUs CMEKHBIX TUCIIUTUINH.

[IpakTryeckas 3HAYMMOCTh LIKOJIBHOTO Kypca anredpsl 7—9 KIaccoB COCTOMUT B TOM, UTO
MPEeIMETOM €ro H3y4eHHs SIBIISIOTCA KOJIMYECTBEHHbIC OTHOUICHHS U TIPOLIECChl PEaJbHOTO0 MUpA,
OMHCAHHbIE MaTeMaTHYeCKUMH MOJeIsIMH. B coBpeMeHHOM o00IiecTBe MaTeMaTHueckas IOArOTOBKa
HeoOXoMMa KaKJIOMY 4YelIOBEKY, TaK KaKk MaTeMaTHKa IMPUCYTCTBYET BO BcCeX cdepax dYeloBeuecKon
NeSITeNIbHOCTH.

OpHOM M3 OCHOBHBIX LEle M3ydeHHs anreOpbl sBISETCS Pa3BUTHE MBIIIJICHUS, MPEXKAE BCETO
(dbopmupoBaHre aOCTpaKTHOrO MbIieHUs. B mpouecce m3ydenus aiareOpbl (GOpMHpPYETCs JOTUYECKOE U
QITOPUTMUYECKOE MBIIIJICHHE, a TaKke TaKhue KauyecTBa MBIIUICHUS, Kak Ccuila M TUOKOCTb,
KOHCTPYKTUBHOCTbh U KPUTHYHOCTb. J[JIs1 aantanuu B COBpEMEHHOM HH(DOPMAIIMOHHOM O0IIECTBE BaXKHBIM
(bakropom siBnsieTcss GOPMUPOBAHUE MATEMATHUYECKOTO CTHIIS MBIIIJICHHS, BKJIFOUAIOILIETO B Ce0sI MHIYKITHIO
U JeAYKIUIo, 0000IIeHne M KOHKPETH3alMIo, aHallu3 M CHHTE3, KJIACCU(UKALMI0O M CHCTEMaTH3alluIo,
abcTparupoBaHHe U aHAJIOTHIO.

OOyuenue anredpe 1a€T BOZMOXKHOCTh IIKOJIFHUKAM HAYYUTHCS TUIAHUPOBATH CBOIO JIESATEIBHOCTh,
KPUTHYECKH OIICHUBATh €€, MPUHHMATh CAaMOCTOSITENbHBIC pEIIeHHs, OTCTAauBaTh CBOM B3TJSABI H
yoexnaeHus. B mporecce wusyueHuss anreOpbpl IIKOJBHUKM y4aTcs UW3JaraTb CBOM MBICIH SICHO H
HCYepIBIBAIOIIe, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBIMOJTHEHHUS MATeMAaTHYECKHX 3alucel,
MIPH 3TOM HCTOJIh30BAaHUE MATEMATUUYECKOTO SI3bIKAa MO3BOJISIET Pa3BUBATh y yUYaIIUXCSl TPAMOTHYIO YCTHYIO
Y TUCBMEHHYIO PEYb.

3HAaKOMCTBO C UCTOPHEH pa3BUTHA anreOphl Kak HAYyKH (GOPMHPYET Yy ydalluXxcs IpeACTaBIeHUs 00
anreOpe Kak 4acTu 00IIeYeNIOBEYECKON KyIbTYpBI.

3HauMTENIbHOE BHUMAaHHE B W3JIOKEHUU TEOPETUYECKOTO0 MaTepuana Kypca YAENseTcs ero
MOTHBALIUH, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, ujei, MeTogoB. O0yueHue MOCTpPOeHO Ha 06aze TEOpHH
pa3BuBarolero oOy4eHHUsl, YTO JOCTUTaeTcs OCOOEHHOCTSAMHU H3JIOKEHHMS TEOPETUYECKOr0 Marepuana u
YIPOXHEHUSIMU HAa CpaBHEHHE, aHalIW3, BBIJCIEHUE TIaBHOTO, YCTAHOBJICHHE CBs3eH, KiaccuUKaIlnio,
o0o0menne u cucrematuszaimoo. Ocobo aKIEHTUPYIOTCS COJEpXKATeIbHOE PACKPHITHE MaTeMaTHYECKHX



HOHHTHﬁ, TOJIKOBAHUC CYHIHOCTU MATECMATUYCCKUX MCTOHOB U o0Jlacti UX MMPUMCHCHUA, ACMOHCTpAlA
BO3MOJKHOCTEH TPUMEHEHHUs TEOPETHYECKHX 3HAHUH IS pelieHHs pa3HOoOOpasHBIX 3ahad MPHUKIAJHOTO
XapaxkTepa, HalnpuMep PpCeHICHUA TCKCTOBBIX 3aAdad, ACHCKHBIX W IMPOHCHTHBIX paC'-IéTOB, YMCHHC
M0JIb30BAThCA KOJMYECTBEHHOW HMH(MOpMAIel, MPeACTaBICHHON B Pa3sMUYHBIX (HOpMax, YMEHHE YHUTATh
rpaduku. Oco3HaHHE OOIIEro, CyHMIECTBEHHOTO SIBJSIETCS OCHOBHOHM 0a30il ISl pemieHus: yrnpakKHEHUH.
Baxxno MNPUBOJUTH ACTAJILHBIC MOACHCHHA K PCIICHUIO THUIIOBBIX pra)KHeHI/If/'I. OTUM PACKPLIBACTCA CYTh
METOJa, TMOJAXOAa, NpPEIJIaraeTcsi airoOpuTM WM IBPUCTHYECKAas CXeMa peIIeHUs YIpaXHEHUH
OIIPEACIIEHHOTO THIIA.

O0mas XxapakTepucTHKA Kypca

Conepsxanne Kypca anredpsl B 7—9 kiaccax mpeaCcTaBIeHO B BUAE CICAYIOUIUX COACPKATEITHHBIX
pasnenoB:  «Auareopa», «UucioBble MHOXKeCTBa», «DYHKIUN», «DJIeMEHTbl TNPUKJIATHOM
MAaTeMATHKW», «AJIredpa B HCTOPUYECKOM Pa3BUTHHY.

Conepxanne pasnena «AJredopa» GopMHUpYeT 3HAHUS O MATEMaTUYECKOM SI3bIKE, HEOOXOAMMbIE
Il peIICHHA MAaTeMAaTHYCCKUX 3ala4, 3adad M3 CMCEKHBIX JUCHUIINIMH, da TAKXKC MNPAKTHYCCKHUX 3aaad.
N3yuenne wmarepuana crnoco6cTByeT (GOPMHUPOBAHHIO Yy y4alIUXCs MaTeMaTH4YecKOro  arapara
pelIeHns 3a7a9 C IMOMOIIBI0 YpaBHEHWH, CHCTEM ypaBHEHUW W HEpPaBEHCTB. Marepuas JaHHOTO pasjelna
MPEJICTABJICH B AaCIeKTe, CIOCOOCTBYIOMEM (OPMHUPOBAHHUIO Y YYAINIUXCS YMEHHUS I0JIb30BaThCS
AJIropuTMaMu. CYHICCTBCHHaSI POJIb IpHU 3TOM OTBOAWTCA PA3BUTUIO AJITOPUTMHUYCCKOI'O MBIIJICHUSA —
Ba)KHOM COCTaBJIAIONIEH NHTEIUICKTYAIbHOTO PAa3BUTHS YEJIOBEKA.

Conepxxanme pazaena «YucjaoBble MHOXKECTBA» HAIEJICHO HA MaTEMaTHYECKOE pPa3BUTHE
yqamuxcs, (OPMUPOBAHHE Yy HHUX YMEHHS TOYHO, CXKaTO M SCHO WU3JlaraTh MbBICIH B YCTHOM
W TIMCBMEHHOW peun. Matepuan paszena pa3BHBACT MOHATHE O YHUCIE, KOTOPOE CBS3aHO C HM3yUYCHHUEM
JNeNUCTBUTENBHBIX YHCET.

Lenb comepxanust paznena «®yHKUMU» — TOJYyYEHHE NIKOJbHUKAMH KOHKPETHBIX 3HAHHUU O
(YHKIIMM KaK BaKHEHIIEH MaTeMaTUYeCKOW MOJIETH ISl OMMCAHUS U UCCIIEOBAHUS MPOIECCOB U SIBJICHUI
okpyxaromiero Mupa. CoOOTBETCTBYIOLIUI MaTepuall CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUSI U TBOPUECKUX
CIIOCOOHOCTEH  ydamuxcs, YMEHHS HCIOJb30BaTh pPAa3jIMYHbIe SI3bIKM MaTEeMaTUKH  (CIOBECHBIMH,
CUMBOJIMYECKUN, TPAPUICCKUT).

Cogepxanne pazziena «JeMeHThl NPUKJIATHONW MAaTeMaTHKH» PACKpPhIBAaeT MNPUKIAAHOE U
MPaKTUYECKOE 3HAYCHHEe MaTeMaTUKU B COBPEMEHHOM Mupe. MaTepuan JaHHOTO pasjena CIocoOCTBYET
(GOpMHUPOBAHMIO YMEHMsI TPEACTABIATh M aHAIM3HPOBATh PA3IUYHYI0 HMHPOPMAIUIO, MOHUMAHHIO
BEPOSITHOCTHOTO XapaKTepa pealibHbIX 3aBUCMOCTEH.

Paznen «Auare6pa B HCTOPHUYECKOM PAa3BUTHM» I[IpelHa3HaueH s  (HOPMUPOBAHUA
MIPEJICTaBICHUM O MaTeMaTHKE KaK YacTU 4YeJIOBEYECKOM KyIbTYpbI, JUIsl OOIEro pa3BUTHS LIKOJBHUKOB,
CO3JaHUSI KYJIbTYPHO-UCTOPUYECKON CpeIbl 00YUEeHHUS.

JINYHOCTHBIE, MEeTAIIPEeIMETHBIE U MPEAMETHBIE PE3YJIbLTATHI 0CBOCHUH COJACPKAHNUA Kypca
ajareopbl

W3ydyenne anreOppl MO JaHHOW MpOrpaMMme CrIocoOCTBYeT (OPMUPOBAHUIO Yy  YUaIIUXCS
JIMYHOCTHBIX, MeTANpPeJAMEeTHbIX M MPeJAMETHbIX Pe3yJbTaTOB OOYUYCHHsS, COOTBETCTBYIOIIUX
TpeboBaHusM DenepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3oBaHusl.

JIn4HOCTHBIE pe3yJIbTAThI:

1) BocmHMTaHWE POCCHICKOW TPaXKIAHCKOW HACHTUYHOCTH: MATPHOTH3MA, yBakeHHss K OTedecTBy,
0CO3HAHME BKJIA/Ia OTEYCCTBECHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOIIECHHE K YUEHHIO, TOTOBHOCTh U CITOCOOHOCTH OOYUAOMIHXCSI K CAaMOPa3BUTHIO
¥ caM000pa30BaHUIO Ha OCHOBE MOTHBAIMH K OOYUCHHIO U TIO3HAHUIO;

3) 0CO3HaHHBIN BBIOOP U IOCTPOCHUE JabHEUIIICH UHIUBUAYATILHOW TPAaeKTOPUH 00pa3oBaHus Ha Oa3e
OPUEHTUPOBKU B Mupe npodeccuit u npo(ecCHOHAIBHBIX MPEANOUTCHHH ¢ YIETOM YCTOWYHBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TAK)K€ HA OCHOBE (POPMHPOBAHUS YBOKUTEIHLHOTO OTHOIICHUS K
TPYZy, Pa3BUTHE OTIBITA Y4aCTHUS B COIUAILHO 3HAYUMOM TPYJIE;

4) yMeHHe KOHTPOJHPOBATH MPOIIECC M PE3YJIbTaT YUeOHOM U MaTEeMaTHUECKOM JCSITEIIbHOCTH;



5)

1)

2)

3)
4)
5)
6)
7)

8)

9)

KPUTUYHOCTb MBIIIJIEHUS, THULIMATHBA, HAXOIUYMBOCTh, aKTUBHOCTD IIPH PELLIEHUU MAaTEMaTHYECKUX
3az1a4.

MeranpeamMeTHble pe3yJabTaThl:

YMEHHUE CaMOCTOSITEIIBLHO ONPEICIATh e CBOEro 00yueHHsI, CTaBUTh U (JOPMYIHPOBATh IS ceOst
HOBBIE 33J1a4l B yu€0€e, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH NO3HABATEIILHOM JI€ATEIBHOCTH;
YMEHHE COOTHOCUTH CBOU JECHCTBHUS C IUIAHUPYEMBIMHM pe3yJbTaTaMH, OCYLIECTBIISITH KOHTPOJIb
CBOEH JIeATEIIbHOCTH B MPOIIECCE JOCTHUKEHUS pe3yJIbTaTa, OIpelesTh CIoCOObl JEMCTBUI B paMKax
IIPEVIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTHMPOBAaTh CBOM JIEHCTBUS B COOTBETCTBUHU C
WU3MEHSIOIIEHUCS CUTyaluen;

YMEHHE  OMNpEeneNsiTh  IOHSTUS,  CO3AaBaTh  OOOOUICHMS,  YCTaHABIMBATh  AHAJIOTHH,
KJIaccu(UIMPOBaATh, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KITACCU(UKAIINH;
YMEHHE YCTAHaBIUBATh IPUUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE PpaCCyXACHHE,
YMO3aKJIl04eHne (MHAYKTUBHOE, I€YKTUBHOE U 110 aHAJIOTUN) U JIeIaTh BBIBOJIbI;

pa3BUTHE KOMIIETEHTHOCTH B OO0JIaCTHM MCMOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH;

IepBOHAYAIIbHBIE TPEJICTABIICHUS 00 UAEIX U O METOJAaX MaTeMAaTUKH Kak 00 YHUBEPCAJIbHOM SI3bIKE
HayKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHHUS SIBIEHUI U MTPOLIECCOB;

yMEHHE BHUJETb MaTEeMaTUYECKyI0 3aJadyy B KOHTEKCT€ NpOOJEMHOM CcHUTyalluM B JIPYTHX
JTUCHUIUINHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaxXOJWTh B pPa3IMYHbIX HMCTOYHHMKAX HH(OpMaIHIO, HEOOXOAUMYIO JUIsl pelleHus
MaTeMaTHYeCKUX  3aJad, W  NOpeAcTaBisATh €€ B  MOHATHOM  Qopme, NOpUHUMATH
pelIeHre B YCIOBUSIX HEMOJHOW UM U30bITOYHOM, TOYHON MIJIM BEPOSITHOCTHON MH(pOpMAIUY;
yMEHHE MOHUMAaTh U UCMOJb30BaTh MAaT€MaTHYECKHE CPEJCTBA HATJSAIHOCTU (TpaduKu, TaOJIUIIbI,
CXEMBI U JIp.) JJIsl WILTIOCTPALMY, HHTEPIIPETALUY, apTyMEHTAI1H;

10) ymMeHuMe BBIIBUTAThH THIOTE3bI IPU PEIICHUH 3a/1a4H, TOHUMATh HEOOXOJMMOCTh MX MTPOBEPKH;
11) noHMMaHKe CYIIHOCTH AITOPUTMUYCCKUX IMPEIANUCAHUI U YMEHHUE JCHCTBOBATh B COOTBETCTBUU C

1)
2)

3)

4)
5)

IIPEUI0KEHHBIM aJITOPUTMOM.

IIpeameTHbIe pe3yIbTAThI:

0CO3HAHME 3HAYEHUsI MAaTEMAaTUKH Ul IOBCEAHEBHOM KU3HU YEIIOBEKa,

IIPEJCTaBICHUE O MaTeMaTHUYECKON HayKe Kak cepe MaTeMaTHYeCKOH NesITeIbHOCTH, 00 dTanax eé

pa3BUTHS, O €€ 3HAUUMOCTH JUIsl pa3BUTHSI LIMBUIIN3ALIUY;

pa3BUTHE yMEHUH paboTaTh C Y4eOHBIM MaTE€MAaTUYECKMM TEKCTOM (aHAJIM3UpOBaTh, U3BICKAaTh

Heo0X0uMyl0 HMH(OpMaIHI0), TOYHO M TIPAMOTHO BBIPAXKaTb CBOM MBICIM C INPUMEHEHHEM

MaTeMaTU4YeCKON TEPMUHOJIOTMM U CHUMBOJIMKH, IPOBOJAUTH KJIACCH(PUKALMUU, JOTMYECKHE

000CHOBAHMS;

BJIa/IeHHE 0a30BbIM MOHATUHHBIM ANapaToM 110 OCHOBHBIM Pa3JiellaM COJEep KAHUS;

cHUCTeMaTHYeCKHe 3HaHUA O QYHKIUSAX U UX CBONCTBAX;

® [IPaKTHYECKH 3HAUYUMbIE MATEMAaTUYECKME YMEHMS W HAaBbIKM, UX IPUMEHEHUE K PEIICHHIO
MaTeMaTU4YeCKUX U HEeMaTeMaTUYeCKHX 3a/1a4, IPe/rojararoiiee yMeH!s:

® BBINOJHATh BBIYUCICHUS C JCHCTBUTENBHBIMH 4YMCIAMM; pellaTh YpaBHEHMs, HEPaBEHCTBA,
CHCTEMbl YPaBHEHUH 1 HEPABEHCTB;

e pelaTh TEKCTOBBIE 33Jaud apU(PMETUUYECKUM CIIOCOOOM, C MOMOUIbIO COCTABJICHUS U PEIICHUS
ypaBHEHUH, CUCTEM ypaBHEHUN U HEPABEHCTB;

® 1CII0JIb30BATh aNreOpandyeckuil si3bIK /sl ONMCaHUS MPEIMETOB OKPY)KAIOLIEro MUPA U CO3AAHUS
COOTBETCTBYIOLIUX MaTeMaTHUYECKUX MO/JIeJIeH;

® [POBOJAMUTH MPAKTUYECKUE DPACUETHI: BBIYMCICHUS C IMPOLEHTAMH, BBIYMCICHUS C YUCIOBBIMHU

MOCIIEIOBATEIbHOCTSIMHA, ~ BBIYMCICHHMS ~ CTATUCTMYECKMX  XapaKTEPHCTUK,  BBINOJHEHUE

NpUOINKEHHBIX BBIYMCICHUH;

BBITIOJIHATE TOXKJIECTBEHHBIE IPe0OPa30BaHuUs pallMOHAIBLHBIX BEIPAXKECHUH;

BBITOJIHATH ONEPALUH HAJ MHOXKECTBAMU;

UCCIeI0BaTh PYHKIMU U CTPOUTH UX Tpa(UKH;

YUTaTh M HCIHOJb30BaTh HH(POPMALUIO, MPEACTABIEHHYIO B BHJAE TaOJMIBI, JUarpaMMbl

(cronGuaToi MM KPYroBoi);

e pemaTth NpocTeine KOMOMHATOPHBIE 3a/1aUH.



MecTo Kypca ajareopbl B Y4e0OHOM ILJIaAHe

B 6a3ucnom yue6HOM (00OpazoBaTeIbHOM) IJIAHE HAa M3ydeHHE aiareOpsl B 7—9 Kiaccax OCHOBHOM
IIKOJIBI OTBEACHO 3 YUeOHBIX Yaca B HEJIENI0 B TEUCHHE KaXKI0ro roja o0ydenusi, Bcero 306 yacos.

ILianupyvembie pe3viabTaTbl 00VUeHUS
ajreope B 7—9 KJjaccax

Aneebpauueckue 8blparicenusl
BoinyckHUK HayunTCs:
® OIIEPUPOBATH TOHATHUSMU «TOXKJECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHME», pellaTh 3a/jadH,
coJiepkaiue OyKBEeHHbIE JaHHbIE, padoTaTh ¢ GopMyIamu;
® ONEpUpPOBATh  MOHITHEM  «KBAJApPAaTHBIH  KOPEHb»,  IMPUMEHSATbH €0 B  BBIYMCICHUSX;
BBINIOJIHATh TNPeoOpa3oBaHUE BBIPAKEHUM, COAEpKAIUX CTENEHU C IeJNbIMH TOKa3aTelIMU U
KBaJIpaTHbIE KOPHH;
® BBLINIOJIHATh TOXJECTBEHHbIE IpPeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHWH Ha OCHOBE IPaBHII
NEeUCTBUI HaJl MHOTOWIEHAMH U anredpandecKuMH Ipo0smMu;

® BLIIIOJHATH Pa3JIOKCHHUE MHOTOYJICHOB HA MHOKHUTCIIHN.
BBINYCKHUK MOJYYUT BO3MOKHOCTD:

® BBITNIOJIHATH MHOTOIIIArOBBIE TPE0OpPa30BaHusl pallMOHAIbHBIX BBIPAXKEHUH, IPUMEHSS IIUPOKUIT HAbOp
CHoCcO00B U MPUEMOB;

® IIPUMEHSTH TOKICCTBEHHBIC TPE0Opa3oBaHMs ISl PEIICHUs 3a7ad W3 Pas3iIMyuHBIX pa3iesioB Kypca.

Ypasnenus
BbINMyCKHUK HAYYUTCS:

® pelaTh OCHOBHBIE BUJIbI PAIMOHAIBHBIX YPABHEHHM C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUI
C IBYMS IEPEMEHHBIMH;

®[IOHMMATh ypaBHEHUE KaK BaXXHEHIIYI0 MaTeMaTHYeCKyl0 MOJeNb Uil ONHUCAaHUS M H3YYCHUS
pa3zHoo0pa3HbIX peabHbIX CUTYyallui, pelIaTh TEKCTOBbIE 3a7auu areOpanueckiuM METOI0M;

® IPUMEHSATH TpaduvecKre MpPeJCTaBICHUs JUIsl UCCIEAOBAHUS YPaBHEHHUH, UCCIECIOBAHUS U PEIICHUS
CUCTEM YpaBHEHUH C ABYMS [IEPEMEHHBIMHU.
BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

®OBJIQJIETh CICHUANBHBIMU TpUEMAMU pEIICHHUs YpPaBHEHWH M CHCTEM YpPaBHEHUI; YBEPEHHO
MPUMEHATh annapaTr ypaBHEHHMM A pelleHUs pa3HOOOpaszHbIX 3a/lad U3 MaTEeMaTHKH, CMEXHBIX
MIPEeIMETOB, MPAKTUKH;

®[IPUMEHATh TpaduyecKue TMPEACTABICHUS [UIs HWCCIEIOBAaHUS YpaBHEHUN, CHCTEM YpaBHEHH,
coJiepKanux OyKBeHHbIE KOAPPUITUSHTHI.

Hepasencmea
BbIyCKHUK HAYYHUTCH:

®[IOHUMAaThb TEPMHUHOJOTMIO M CHMBOJIMKY, CBA3aHHbIE C OTHOIIEHHWEM HEpaBEHCTBA, CBOMICTBa
YHCIIOBBIX HEPABEHCTB;

e peliaTh JUHEHHbIE HEPABEHCTBA C O/IHOM MEPEMEHHOMN U UX CUCTEMBI;

e peliaTh KBaJIpaTHbIE HEPABEHCTBA C ONIOPOM Ha rpauuecKue MpeICTaBIeHHS;

®IPUMEHATHh amnapaT HEPaBeHCTB JUId peIIeHUs 3aJad M3 pa3MuHbIX pas3/ieloB  Kypca.
BbINyCKHHUK MOJYYUT BO3MOKHOCTD:

® OCBOUTH pa3zHOOOpa3Hble NPUEMBI JIOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHSAThH armapar
HEPaBEHCTB JUIS PelIeHUs Pa3sHOOOPa3HbIX MAaTEMAaTHYECKUX 3a/1ad, 33Ja4 U3 CMEXHBIX PEIMETOB U
NPaKTHKH;

® IPUMEHATh TpadUUecKue TMPeICTaBICHUS Ul HCCIEIOBaHUs HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalux OyKBeHHbIE KOI(D(DUIIUESHTHI.



Yucnosvie mHodcecmea
BhInycKHUK HAYYHTCS:

® [[OHMMATb TCPMHHOJIOTUIO U CUMBOJIMKY, CBA3AaHHBIC C IOHATUEM MHOKCCTBA, BBINIOJIHATL OIICpallun
HaJ MHOXCECTBAMHU,

® MCITOJIb30BAaTh HAYAJIbHBIC ITPCACTABJICHHUA O MHOKCCTBC I[GI;'ICTBHTGHLHBIX HUCEII.
BbInyCKHUK MOJYYUT BO3MOKHOCTh:

® pa3sBUBATDL MMPCACTABIICHHUEC O MHOXXCCTBAX;

® pa3sBUBATL HNPCACTABJICHUC O YHUCIC W YHCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 HeﬁCTBHTGHBHBIX
YHUCEIT; O POJIA BEIYMCIICHUN B IPAKTUKE;

® pDa3sBUTb U yFJIy6I/ITB 3HAHUA O IIGCSITHHHOﬁ 3aIltncu HeﬁCTBHTeHBHBIX qucell (HepI/IOILI/I‘-IeCKI/IG u
HETIePUOINYECKUE APOOH).

Dynkyuu
BbIMyCKHUK HAYYHUTCSH:

® [JOHNUMATh W HCIIOJIB30BAaTh (1)YHKIII/IOH3J'IBHBIC IIOHATHUA, SA3BIK (TCpMI/IHI)I, CUMBOJIMYECKUEC
0003HaYEHMUS);

® CTPOUTH Tpa@UKU 3IEMEHTAPHBIX (DYHKIUH, HCCIEeI0BaTh CBOMCTBA YMCIIOBBIX (PYHKIIMH Ha OCHOBE
W3Y4EHHUS MMOBEJCHUS UX TPapUKOB;

® [TOHUMAThb q)YHKIII/IIO KaK Ba)KHeI\/'IIHYIO MaTEMaTUYCCKYIO0 MOICIIb I OINMMCaHUA IPOIECCOB U SIBJICHUI
OKpyXaromero mupa, MIpPpUMCHATH (bYHKHI/IOHaJ'IBHI)II\/’I SA3BIK JIsI ONMCAHUA W HUCCIICOAOBAHUS
3aBUCHUMOCTEN MEXly (PM3MUECKUMU BEIMYMHAMY;

® [TOHUMATh U UCIIOJIB30BATh SA3BIK HOCHGHOB&TCHBHOCTCﬁ (TepMI/IHI)I, CUMBOJIMYECCKHUEC O603H3‘IGHI/I5[);

® [IPUMEHSATH (POPMYIIbI, CBSI3aHHBIE C apu(PMETHUYECKONH U T€OMETPUUECKON IPOTPECCUsIMU, U ammapar,
c(OpPMHUPOBAHHBIA TPH HW3YYEHUW JPYrUX pPa3aeloB Kypca, K pEHICHUIO 3ajJad, B TOM YHUCIE C
KOHTEKCTOM U3 PEabHOM JKU3HHU.

BbInyCKHHK MOJYYHUT BO3MOKHOCTD:

® [IPOBOJIUTH UCCIICIIOBAHUS, CBS3aHHBIC C M3YYCHUEM CBOWCTB (DYHKIIHIA, B TOM YHCIIE C
WCIIOJIb30BAHUEM KOMITBIOTEpPA; Ha OCHOBE Ipa)MKOB M3yYCHHBIX (DYHKIMI CTPOUTH 0OJiee CIIOKHBIC
rpadukn (KyCOUHO-3aJaHHbBIC, C «BBIKOJIOTHIMIY TOYKAMH H T. I1.);

®IICTIOJIB30BaTh  (DYHKIIMOHAIBHBIC TMPEICTAaBICHUS W  CBOMCTBA (DYyHKIMH JIsI  peIIeHUs
MaTeMaTUYECKUX 337124 U3 PA3JIMIHBIX Pa3JelIOB Kypca;

e peniath KOMOWHUPOBAHHBIC 33/1a4M C MMPUMEHEHHEM (GOPMYI N-TO WiICHa U CyMMBI N MEPBBIX YJICHOB
apu(METHYECKOW W TEOMETPHUYECKOW MPOTPEcCUid, MPUMEHssi MPH STOM anmapar ypaBHEHHHA W
HEPaBEHCTB;

®[IOHUMATh ApUPMETHUYCCKYI0O W T'COMETPUYECKYI0 MPOTPECCHU KaK (YHKIUH HATYpaJbHOIO
apryMeHTa; CBS3bIBATh apH(PMETUUYCCKYIO TPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C
AKCTIOHEHITAIBLHBIM POCTOM.

Onemenmot NPUKIAOHOU MAMEMAMUKY
BbInyCKHUK HAY4YHUTCH:

® [ICII0JIb30BaTh B XOJI€ PEIICHUS 3a/1a4 JIeMEHTapHbIE MPEJICTaBICHUS, CBA3aHHBIC C MPUOIMKEHHBIMU
3HAYEHUSIMHU BEIUYNH;

® 1ICII0JIb30BaTh MPOCTEHIINE CIIOCOOBI PECTABICHUS U aHAIN3a CTATUCTHYECKUX JIAHHBIX;

® HAaXOJIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CITy4aifHOTO COOBITHS;

epemiaTh KOMOMHATOPHBIE 3a/ladyll HAa HaxXOXJEHHWE 4Yuciaa OOBEKTOB WM  KOMOWHAIWA.
BpINyCKHUK NMOJYYUT BO3MOKHOCTD:

®[IOHATH, YTO YHCJOBBIE JIAaHHBIE, KOTOPHIE HCIONB3YIOTCA I XapaKTEPUCTHKH OOBEKTOB
OKPY)KAIOIIEr0  MHUpA, SBISIFOTCS  MPEUMYIIECTBEHHO MNPUONMKEHHBIMH, 4YTO MO  3alKcu
MpUOMHKEHHBIX 3HAYEHUH, COAepKaluXxcs B WH(GOPMAIMOHHBIX HMCTOYHHKAX, MOXHO CYIUTh O
MOTPEIIHOCTH MPUOTMKCHHUS,

® [IOHTH, YTO IMOTPEIIHOCTh PE3yIbTaTa BBIUMCICHHUH JODKHA OBITH COM3MEpPHUMa C TMOTPEIIHOCTHIO
HCXOJHBIX JJAHHBIX;




e IpUOOPECTH TEPBOHAYAIBHBIM OTBIT OpraHu3aluyd cOOpa [JaHHBIX MPH TMPOBEACHUU OMPOCca
OOIIIECTBEHHOTO MHEHUS, OCYIICCTBIISATh WX aHAIW3, MPEACTABIAThH PE3yJbTaThl OMPOCAa B BHIC
TAOJUIIBI, TUATPAMMBIL;

e IPUOOPECTH  OMNBIT NPOBEACHHS CIAYYalHBIX 3KCIIEPUMEHTOB, B TOM YHCJIE€ C TOMOIIBIO
KOMIIBIOTEPHOT'O MOICTUPOBAHHMS, HHTEPIPETALUN X PE3YJIbTaTOB;

® HAYYHUTHCS HEKOTOPBIM CICIHUATBHBIM MTPUEMaM PEIICHUsT KOMOMHATOPHBIX 3a/1a4.

Coaep:kaHue Kypca

Aneebpauueckue gblpasricenusl

BoipaxkeHue ¢ mnepeMeHHbIMHM. 3HAUE€HHUE BBIPAKEHUS C IMEPEMEHHbIMHU. JlOIyCTUMBbIE 3HAYEHMS
nepeMeHHbIX.  ToxkaectBo.  TokmecTBeHHble — TpeoOpa3oBaHUs — anreOpamyecKuX  BBIPAKCHHIA.
JlokazaTenbCTBO TOX/IECTB.

CreneHb ¢ HaTypaJbHBIM IOKa3aTesneM Hu e€ cBoiicTBa. OqHowieHsl. OHOUIEH CTaHAAPTHOTO BHJA.
Crenenp onHouneHa. MHorowieHsl. MHorousneH cranjgaptHoro Buaa. CrteneHb MHorowieHa. CroskeHue,
BBIYMTAHHUE U YMHOKEHHE MHOTOWIEHOB. DOPMYIIbI COKPAIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI U KBaJpat
Pa3HOCTH JIBYX BBIpaKE€HUH, MPOU3BECHUE PA3HOCTU U CYMMBI IBYX BbIpaxkeHUH. Pa3noxkeHne MHOrousieHa
Ha MHOXUTENU. BbiHEceHHne oOliero MHOXKUTENs 3a CKOOKM. Meroa rpynnupoBku. PazHocTh KBaapaToB
nByX BblpakeHHd. CymMmMa U pa3HOCTh KyOOB /AByX BblpaxkeHHil. KBagpathbiii Tpéxunen. Kopenb
KBaJpaTHOro TpéxwieHa. CBoWCTBa KBAJpPAaTHOIO TpE€xwieHa. Pa3yiokeHue KBagpaTHOro TPEXWIEHA Ha
MHOKHUTEJIH.

Pammonaneubie Beipakenus. llenbie Bwipaxenus. J[poOHble BbIpakeHus. ParmonanbHas apoOb.
OcHOBHOE CBOMCTBO pallMOHATIBHOM 1poOu. CioxeHue, BBIYUTAHUE, YMHOKEHUE U JIeJIEHHE pallMOHaJIbHbIX
npobeii. Bo3Benenune pannoHalbHON IpoOH B CcTeneHb. T0JIeCTBEHHBbIE MpeoOpa3oBaHMsl pallMOHAIbHBIX
BhIpakeHUI. CTeNeHb € LENIbIM IMOKa3aTeIeM U €€ CBOMCTBA.

KBanpatueie kopHU. ApudMeTHYeCKui KBaJpaTHBIH KOPEHb W €ro CBOWCTBA. TOXKIIECTBEHHBIC
peoOpa3oBaHus BBIPAKEHUH, COJIepkKalUX KBaJpaTHbIE KOPHH.

Ypasuenus
VpaBHenue c¢ onHoM mnepemeHHoOW. KopeHb ypaBHeHus. PaBHocuiibHbIE ypaBHeHUs. (CBoMcCTBa

ypaBHEHUH ¢ OJHOM  MEpeMEHHOW. YpaBHEHHME KaK MaTeMaThdecKas MOJellb  pealbHOU
cutyanuu. JluHeiHoe ypaBHeHue. KBaapaTHoe ypaBHeHue. Dopmyrna KOPHEHW KBaapaTHOTO YpaBHEHHS.
Teopema Buera. PanuonanbHble ypaBHEHHs. PellleHue palnUOHAIBHBIX YpPaBHEHUM, CBOISALIMXCS K
JUHEWHBIM WJIM K KBaJpaTHBIM YpaBHEHUsIM. PeleHne TEKCTOBBIX 3a7ad C IMOMOIIBIO PallMOHAIBHBIX
YpaBHEHUH.

VYpaBHeHue c JByMs miepeMeHHbIMH. ['paduk ypaBHEHUS C JByMs IepeMEHHBIMU. JIMHEHHOE
ypaBHEHHUE C JIBYMs IEPEMEHHBIMH U €ro rpaduk.

Cucrtembl ypaBHEHHUI ¢ IByMs IEpeMEHHBIMU. [ paduueckuii MeTo | peleHus] CUCTEMbI ypaBHEHUH C
JBYMsI IEpEMEHHbIMU. PelieHune cucreM ypaBHEHUM METOJOM IOJCTaHOBKU U cioxeHusa. Cucrema IByX
ypaBHEHUH C IBYMS IEPEMEHHBIMH KaK MOJIE/b pealbHOM CUTYallHH.

Hepasencmesa
UucnoBsle HepaBeHCTBA W UX cBoWcTBa. ClI0O)KEHHME M YMHOXKEHHUE YHCIOBBIX HEpPABEHCTB.

OneHuBanue 3HaueHUs BbIpakeHUs. HepaBeHCTBO ¢ OJHON NEepeMEHHOW. PaBHOCHIIBHBIE HEpaBEHCTBA.
UYucnoBele NpPOMEKYTKH. JIMHEHHBIE M KBaJgpaTHbIE HEPAaBEHCTBA C OJHOM mepeMeHHOW. CHcTeMbl
HEPABEHCTB C OJHOM MEPEMEHHOM.

Yucnosvle mHoxcecmsa

MHOeCcTBO U ero 3jaeMeHThl. CIocoObI 3aJlaHMs] MHOJKECTB. PaBHBIE MHOXKECTBA. HYCTOC
MHOXKCCTBO. ITogMHOXKECTBO. OHepaLII/II/I Haza MHO>XKECCTBaMMU. I/IJIJIIOCTpaLII/I}I COOTHOIIICHUI
MCKAY MHOXCECTBAMU C IOMOIIBIO AUarpamMm Bﬁnepa. MHoxecTBa HaTypaJIbHBIX, LCJIbIX, PAllUOHAJIbHBIX

m
yucell. PalmoHaabHOE YMCIO Kak I[p06b BUa ;, rac mEZ, nEN, U KaKk OeCKOHCYHas nepuoan4deckad

necsituuHasi apoOb. [lpencraBnenue o0 wWppalMoHAIBHOM uKcie. MHOXKECTBO JCHCTBUTEIBHBIX YHCET.
[IpencraBienne AEMCTBUTENHHOTO YHCIA B BHJCNOSCKOHEYHOW HEMEPUOTUYECKON JIECATUYHOW IpoOu.
CpaBHenue neiicTBUTeNbHBIX yrcen. CBs3b Mexy MHOkecTBamu N, Z, Q, R.



Dynkyuu
YucaoBble QyHKIUT

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXay BenuunHamu. [lonstue ¢ynkuun. DyHKOuA Kak
MaTeMaTH4eckass MoJeNnb pealbHOro nmporecca. OOnacte ompeneneHuss W 00JACTh  3HAYCHHSA
¢ynkuuu. Crnoco6sr 3amanus pynkuuu. ['padux ¢pynkuuu. [Hocrpoenune rpadukoB GpyHKIMN ¢ MOMOIIBIO
npeoOpazoBanmii  puryp. Hymu ¢dynknun. IIpomexyrku 3HakomoctossHcTBa (QyHKIMU. [IpoMexyTku
BO3pacTaHus u yosiBanusi ¢pyHkuuu. Jluneitnas QyHkuus, odbpaTtHas IpOMOPLUHUOHATIBHOCTD, KBapaTHIHAS
¢y, GyHKIMS Y=1/X, UX CBOHCTBA U rpaduKH.

YucoBblie MOCIeA0BATEILHOCTH

[lonsiTe umnciaoBoi mnocienoBareabHOCTH. KoHeuHble M OECKOHEYHbIE IOCIIEI0BATEIBHOCTH.
CrniocoObl 3afaHusl TOCIEAOBATENBbHOCTH. ApHudMeTndeckas W TeoMmeTpuueckas mnporpeccun. CBOHCTBa
YICHOB apu(PMETHUYECKON M reoMeTpudeckoi mporpeccuid. @opmyibl o0IIero 4yjieHa apu@MeTHYecKon u
reoMerpuueckoi nporpeccuil. @opmynbl CyMMBl N MEPBBIX YJICHOB apU(PMETHUECKON U TeOMEeTpUYEeCcKOM
nporpeccuii. Cymma OECKOHEYHON IeoMeTpuueckoil mporpeccuu, y kotopout || < 1. IlpencraBnenue
OECKOHEYHOM MepHOINUECKON AeCATUYHON JpoOU B BUJIE OOBIKHOBEHHOH IpoOu.

Dnemenmbvl NPUKIAOHOU MAMEMAMUKU

Maremaruueckoe wmojenupoBanue. [IponeHTHble pacu€Thl. PopMyna CIOXKHBIX IPOILIEHTOB.
[IpuOmmkE€HHbIE BbIYMCIEHUS. AOCOIIOTHasT M OTHOCHUTENbHAs MorpemHocTH. OCHOBHBIE IpaBuUIIa
KOMOMHATOpUKHU. YacToTa u BEpOSITHOCTH cllydaiiHOro coObTus. Kiaccuueckoe onpesienieHne BEpOITHOCTH.
Havaneubie cBenenus o craructuke. [IpencraBieHue naHHBIX B BUJE TaOJMIl, KPYTOBBIX M CTOJOYATHIX
nuarpamm, rpagukoB. CTaTUCTUYECKUE XapAaKTEPUCTUKN COBOKYITHOCTH JaHHBIX: Cpe/lHEe 3HaUYeHUE, MO/,
pasmax, MeauaHa BIOOPKH.

Ancebpa 6 ucmopuueckom pazeumuu

3aposeHue anreOpbl, KHUTa 0 BOCCTAHOBJICHUU U MPOTUBOIIOCTaBIeHNN MyxamMmenia anib-Xope3Mu.
Uctopus (dbopMupoBaHUs MaTeMaTH4eCcKOTo A3bIKA. Kak 3apouiach uzes
koopauHaT. OTKpBITHE UppallMOHATBHOCTH. 3 ncTopun BOZHUKHOBEHUS (POPMYIT IJ1sl pellieHrs ypaBHEHUI
3-i1 u 4-1 crenereit. cropust pazputus nouatust Gpyakiuu. Kak 3apoauniack Teopus BeposTHocTe. Uncna
®ubonavun. 3amava JI. [Tuzanckoro (GuboHay4H) 0 KPOJIUKAX.

JI. ®. Marnunkwuii. I1. JI. Yeopnmés. H. 1. Jlo6auesckuii. B. f. bynskosckuii. A. H. Koamoropos.
®. Buer. 1. ®epma. P. llexkapt. H. Tapranss. . Kapnano. H. A6ens. b. [Tackans. JI. ITuzanckuii. K. INaycec.
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s = ? = | HIporpamme (Ha YPOBHE€ YYCOHBIX )Ie]/ICTBI/II/I)
=
I'naga 1. JInneiiHoe ypaBHeHHE ¢ OTHOM 15 15
nepeMeHHOI
1 | Beenenue B anreOpy 3 3 Pacnosnaéamv quciioBbie BHIPAXKEHUS M BBIPAKEHHS C MEPEMEHHBIMH, JTHHEWHBIC
ypaBHeHUs. [IpUBOIWTH TMpUMEpbl BBIPAXKECHUH C TMEPEMEHHBIMH, JIMHEWHBIX
2 | Jluneiinoe YPaBHCHHC ¢ oHOM S 5 ypaBHeHH#. COCTaBIATH BBIPAKEHHE  C IIEPEMEHHBIMH 110 YCJIOBHIO 3aJadu.
HEPEMCHHON BhimonHsATh  1peoOpa3oBaHUs  BBIPKEHHIA: MPUBOIUTH MOJOOHBIC CllaraeMele,
3 | Pemenne 3anau ¢ moMompIo ypasHeHH 5 5 packpbIBaTh CKOOKH. HaxoanTh 3HaueHHE BBIPAKEHHS C MEPEeMEHHBIMH IIpH
3aJaHHBIX ~ 3HAUEHHWAX TIepeMeHHbIX. KiaccuduuumpoBate — anrebpamyeckne
BeIpaKeHNs. ONHCHIBATH LIEJIbIE BRIPAKCHUS.
[ToBTOpEHHE U cHCTEMATH3ALMS YYEOHOTO 1 1 Dopmynuposams  ONPENCICHHE JIMHEMHOrO ypaBHeHMA. Pemars JuHeElHOE
Marcpuralia ypaBHeHHE B o0miem Buje. MHTeprnpeTupoBaTh ypaBHEHHE KaK MaTeMaTHYECKYIO
MOJENb pealbHON cHuTyaruu. ONHMCHIBaTH CXEMY pELICHHS TEKCTOBOM 3aj1adu,
KonTposbnas padora Ne 1 1 1 HNPUMEHSATH €€ JUIs PelIeHHs 3a1a4
I'nasa 2. 1lenble BbIpaKeHUs! 52 52
4 | ToXIECTBEHHO paBHbIC BBIPAKCHUSI. 2 2 Dopmynuposams.
ToxnecTBa onpeoenenus. TOXAEGCTBEHHO PaBHBIX BBIPAKCHUH, TOXKIECTBA, CTEIEHH C
HATypaJbHBIM IOKa3aTeslieM, OJHOWICHA, CTaHAAPTHOTO BUJAA OJHOUICHA,
5 | Crenenb ¢ HaTypallbHLIM NIOKA3aTENEM 3 3 ko3(h¢unreHTa OJHOWICHA, CTENeHW OJHOWIEHa, MHOTOWICHA, CTEHNCHU
6 | CBoiCTBa CTENEHHU ¢ HATYPAILHBIM 3 3 MHOTOHJICHA,
TOKa3aTeneM c6olicmea: CTETIEHH C HaTypalbHBIM TIOKa3aTeJeM, 3HaKa CTEIICHH;
npasuna: J0Ka3aTeNbCTBA TOXKJECTB, YMHOXEHHMS OJHOWIEHA HAa MHOTOYJIEH,
7 | OnHOUINIEHBI 2 2 YMHO’KEHUSI MHOTOUJIEHOB.
8 | MroroweHn 1 1 Joxazvieams CBOWCTBA CTENIEHW C HATYpaIbHBIM IOKa3aTesleM. 3aluChiBaTh |
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9 | CnoxeHue U BBIYUTAaHUE MHOTOUYJIEHOB 3 3 JOKa3bIBaTh (OPMYJIBL: TMPOW3BEACHHUS CYMMBI M Pa3HOCTH JIBYX BBIPaKEHUH,
K Gora Ne 2 1 1 Pa3HOCTH KBAJIpaTOB JIBYX BBIPAXKECHHI, KBaJipaTa CyMMbI M KBaJ[paTa pa3HOCTH ABYX
o o 19
OHTpOJIbHAZ paboTa A2 BBIPXCHUI, CYMMBI KyOOB M Pa3HOCTH KyOOB JIBYX BhIpaKCHHUH.
10 | YMHOXEHHE 0THOWICHA Ha MHOTOWIEH 4 4 Buvluucnames 3HaueHNe BBIpaXKEHUN C IEPEMEHHBIMH. [IpumeHsaTh CBOWCTBA CTETICHU
JUld  TpeoOpa3oBaHMsl BbIpaKEHUH. DBBINOMHATE YMHOXXEHUE OJHOWIEHOB U
11 | YMHOXEeHnEe MHOTOWIEHa HA MHOTOWICH 4 4 BO3BEJICHUE OJHOWICHA B CTENEHb. [IpUBOAWTH OJHOWIEH K CTaHAAPTHOMY BHIY.
1 |p 3 3 3anuchiBaTh MHOTOYJIEH B CTAaHAAPTHOM BHJE, ONPENENATH CTENEHb MHOTOWIEHA.
KEHUE MHOTOWICHOB H
a37I0ke eB OTOHICHO 5 a [TpeoOpa3oBbIBaTh MPOU3BEACHUE OJHOWIEHA U MHOTOWIEHA; CYMMbI, Pa3HOCTH,
MHOHTeH. BoiHecenue obuiero
p m NPOU3BEACHUS JBYX MHOTOWIEHOB B MHOTOWIEH. BBIMOIHATE pasioxkeHue
MHOKHTEJIS 32 CKOOKH
OHUTCIIA 38 CKO MHOTOYJIEHAa HAa MHOXHUTEIU CIOCOOOM BBIHECEHHUsI OOIEro MHOXKUTENS 3a CKOOKH,
13 | PasnoskeHne MHOFOYWICHOB Ha 3 3 CIoCcOOOM TpYNMIHUPOBKH, MO (opMyldaM COKPalUIEHHOIO YMHOXXEHHS M C
MHOKHTEH. MeToJ| IPyIIHPOBKH NPUMEHEHHEM HECKOJBKUX Croco0oB. Vcnoabp3oBaTh ykazaHHbIE MpeoOpa30BaHus B
Ipolecce peuieHusl ypaBHEHHi, JI0Ka3aTeiabCTBa YIBEPXKACHUN, pelIeHus
Kontponbhas padota Ne 3 1 1 TEKCTOBBIX 3a/1a4
14 | IIpousBeneHue pa3HOCTH U CYMMBI JBYX 3 3
BBIPAKCHUI
15 | Pa3HOCTh KBaapaToB JBYX BBIPAKEHUMN 2 2
16 | KBagpaT cyMMBbl U KBaJapar pa3HOCTU JBYX 4 4
BBIPaKECHUI
17 | [IpeoOpa3oBaHrie MHOTOYJICHA B KBAJpaT 3 3
CYMMBI WJIM Pa3HOCTH JIBYX BbIpayKEHUHN
KonTtponpHas padota Ne 4 1 1
18 | CymMa u pa3HOCTb KyOOB JBYX 2 2
BBIpaKECHUN
19 | IlpumeHeHne pa3IMYHBIX CIOCOO0B 4 4

PAa3JI0KCHUA MHOTOYJICHA Ha MHOKHUTCIIA
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[ToBTOpEHUE U cucTemMaTU3aus yueOHOTro 2 2
Marepuana
KonTpomasnas padora Ne 5 1 1
I'naga 3. ®yHKkuuu 12 12
20 | CBs3u Mexy BenmmunHaMu. DyHKITHS 2 2 Ilpueodums TIpUMEpPHI 3aBUCUMOCTEH MEXIy BeIWUYMHAMHU. PaziamuaTh cpeau
1 | c 5 5 5 3aBHCHMOCTEH (PYHKIIMOHAIBHBIC 3aBUCUMOCTH.
10CO6bI 3a1aHHs QyHKLMHI Onucvleams nousimus: 3aBUCUMOM W HE3aBHCHUMOW TEPEMEHHBIX, (QYHKIIHH,
22 | I'paduk GyHKIHH ) ) aprymMeHTa (yHKIHMH; COcoO0bl 3a1aHusd GyHKuuU. OopMynupoBaTh OMpPEeICHUS:
obnactu ompeneneHus GyHKIUU, 00macTu 3HadyeHUH QyHKIuM, rpaduka QyHKINH,
JTUHEHHON QYHKIIUHU, IPSAMOM MPOTOPIIMOHATLHOCTH.
23 | Jluneitnas pynkuus, e€ rpaduk u 4 4 Buiuucniame 3HadeHne QyHKIIMK TO 33]aHHOMY 3HaueHH0 aprymeHTa. COoCTaBisTh
CBOMCTBA Tabnuiel 3HaYeHU GyHkiuu. CtpouTth rpaduk QyHKIUH, 3a7aHHON TabmuyHo. [To
rpaduky QyHKUMH, SBISIOMICNHCS MOJENBI0O PEAlbHOTO Ipolecca, OINpeAesaTh
lloBTOpeHue u cucTeMaTu3anus y4e0HOro 1 1 XapaKTEPUCTHKU 3TOro mpoiecca. CTpouTh rpaduk JUHEHHON (QyHKIMH U TIPAMOM
MaTcpHaia MPOTMOPIMOHATBHOCTH. ONUCHIBATH CBOMCTBA ATUX (PYHKIIHI
KontponbHas padorta Ne 6 1 1
I'nasa 4. CucreMbl JMHEHHBIX YPABHEHHH € 19 19
ABYMS NlepeMeHHbIMU
24 | YpaBHeHUS C IBYMS IIepeMEHHBIMU 2 2 Ilpusooums npumepoi: ypaBHEHUS C IBYMS NIEPEMEHHBIMU; TMHEHHOTO YPABHEHUS C
- 3 3 IBYMsI MEPEMEHHBIMHU; CHCTEMBbl JBYX JIMHEHHBIX  ypaBHEHHH  C JIByMs
25 | Jluneiinoe ypapHeHue ¢ AByMs MEPEeMEHHBIMH; pEAIbHBIX MPOILIECCOB, ISl KOTOPBIX ypaBHEHHWE C JBYMS
TEpPEMEHHBIMI 1 €r0 rpagui NMEPEeMEHHBIMH WM CHUCTeMa YypaBHEHHH ¢ JBYMsI TEPEMEHHBIMHU SIBIISIOTCS
26 | CucreMbl ypaBHEHUI ¢ AByMS 3 3 MaTCMAaTHICCKUMH MOJCTAMH.
nepeMeRHBIMH. ['padHaeckuii MeTor Onpenensth, SBISETCS U Tapa YHCeNl pEelIeHHeM aHHOTO YpaBHEHHUS C ABYMS
PELIEHHs] CUCTEMBI IBYX JIMHEHHBIX ICPpCMCHHBIMH.
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yYpaBHEHUH C JBYMsI IEPEMEHHBIMHU Dopmynuposamu:
27 | p - _ 5 5 onpeoenenus; PEIICHUsS YPaBHEHMsI C JIBYyMsl NEPEMEHHBIMH; YTO 3HAUUT PEIIUTH
CIICHIC CHCTCM JINHCHHDIX ypABHCHIN ypaBHEHHUE C JABYMsS NEPEMEHHBIMU; TpaduKka ypaBHEHHUS C IABYMsI MEPEMEHHBIMU;
MCTOZIOM TIOICTaHOBKH JUHEWHOTO YpaBHEHUS C JIBYMs TNEPEMEHHBIMH; PEIICHHUS CHUCTEMbl YPaBHEHUU C
28 | Pemenune cucteM JMHENHBIX ypaBHEHUN 3 3 ABYM: HEPCMCHHBIMH,
METOIOM CIIOKESHHS ceoticmea ypaBHEHUH C IBYMs IEpEMEHHBIMU.
Onucvleams. CBOMCTBA Tpaduika TMHEHHOTO YPaBHEHHSI B 3aBUCUMOCTH OT 3HAUCHUN
29 | Pemrenue 3a1a4 ¢ IOMOIIBIO CUCTEM 4 4 K03 UIIMEHTOB, rpapUUecKUil METO]I PEIIEHNs CUCTEMBI ABYX YPaBHEHUH C ABYMS
JMHEWHBIX YPaBHECHUN MEepEMEHHBIMU, METOJ TMOJCTAHOBKA W METOJ| CIOKCHHS JII PEHICHUS CHUCTEMBI
JBYX TMHEWHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMHU.
[ToBTOpEHUE M cHCTEMATH3AITUS HOT 1 "
OBTOPEHHE H CHCTEMATH3ALKA yIeOHOTO 1 Cmpoumo TpaduK TUHEHHOTO YpaBHEHUS C ABYMsI TIepEMEHHBIMU. Pemarts cuctemsl
MaTtepuain o o
puaia JBYX JIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH.
o Pewiams TexcToBBIE 3a7auM, B KOTOPBIX CHUCTEMa JBYX JIMHEHHBIX YpPaBHEHUH C
KonTtponsnas padorta Ne 7 1 1 )
JIBYMsI TIEpEMEHHBIMHU SIBJISIETCS MaTEeMAaTUYECKOM MOJENbI0 peabHOrO Mpoliecca, U
UHTEPIPETUPOBATH PE3yJIbTaT PELICHUS CUCTEMBI
IloBTOpEeHUe U cucTeMaTH3aUA Y1eOHOT 0 7 4
MaTepuaa
YnpakHeHus A1 HOBTOpPEHUsI Kypca 7 Kiacca 6 3
Hroropas koHTpoOJIbHAsT paboTa 1 1
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I'naga 1. PaninoHajibHbIE BBIPAKEHUS 44 44
1 | PaunonanbHbie 1poOu 2 2 Pacnosnasams 1enble  pallMOHANbHBIE BBIPAKEHHUSA, JPOOHBIE palMOHAJIbHBIE
- - BBIPAKEHUS, IPUBOJIUTH IPUMEPHI TAKUX BHIPKCHUH.
2 | OCHOBHOE CBOMCTBO palMOHAIBLHON 3 3 Dopmyauposams:
podu onpeoeienus: PANMOHATBHOTO BBIPAKCHHS, JOIMYCTUMBIX 3HAYCHUN TIEPEMEHHOM,
3 | CroeHNe U BEMUTAHME PAHMOHATHHEIX 3 3 TOXKJICCTBEHHO PaBHBIX BBIPAKCHHN, TOXKIACCTBA, PABHOCHUIBHBIX YPaBHECHHIA,
ApoGeii ¢ OIMHAKOBBIMH 3HAMEHATEIIAMH palMOHAILHOTO YpaBHEHHS, CTENEHH C HYJIEBBIM IIOKa3aTelieM, CTENEHH C
OTPUIIATEIBHBIM MTOKa3aTeeM, CTAHJAPTHOTO BHJIA YMCIIa, OOpaTHOM
4 | CnoxeHue U BBIYUTAHUE PAlMOHATIBHBIX 6 6 MPONOPIIUOHAIIBHOCTH;
npo0elt ¢ pa3HBIMU 3HAMEHATEIISIMH c60licmea: OCHOBHOE CBOMCTBO PAIlMOHAIBLHOW JAPOOM, CBOWCTBA CTENEHU C IIEJIBIM
. K
noKaszaresieM, ypaBHEHUH KIUA Y = =,
KounTtponsnas padota Ne 1 1 1 > YP > Qymicn y x’
npasuna’ CIOKEHMS, BBIYNTAHUS, YMHOXKEHHS, JCTICHUs Npo0eii, Bo3BeIeHUs qpoOu B
CTCTICHB;
5 | YMHOXCHHUE U JIeTICHHE PallMOHATbHBIX 4 4 yCr061e PABEHCTBA APOOH HYJTIO.
npo0eii. BosBeneHHe palHOHANBHOMR Joxazvlieamsb CBONWCTBA CTENEHHU C LENBIM ITOKA3aTEIEM.
JApoOHu B CTETICHb Onucvléams TpadUUECKUii METO] PEIIECHNS YPABHEHUH € OJIHON IMEPEMEHHOM.
6 | ToxnectBenHbIe MpeoGpasoBanms 7 7 Ilpumenssimvb OCHOBHOE CBOMCTBO pAIlMOHAIBHOW JAPOOM Ui COKpAlleHHs U
palMoOHABHBIX BEIPAKCHUH npeoGpasoBaHKs Apobeii.
[TpuBoMTE APOOH K HOBOMY (0OIIeMy) 3HaMeHaTen0. HaxomuTh cymMMy, pa3HOCTS,
KonTpomnsnas padorta Ne 2 1 1 MPOU3BECHNE M 4YacTHOe ApoOell. BBIMONHATH TOXAECTBEHHBIE MpPeoOpazoBaHUs
palroHaTbHBIX BHIPAKEHUH.
7 | p 3 3 Pewams ypaBHEHUS ¢ IepeMEHHOI B 3HaMEHAaTese Ipoou.
aBHOCHJIbHBIC YPaBHEHUSI. .
P yp Ilpumensams CBOWCTBA CTEMEHU C IENBIM TIOKa3aTelneM uid MpeoOpa3oBaHUs
aIlMOHAaJIbHBIC YPaBHEHUS
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8 | CreneHb ¢ LeIbIM OTPULATEIBHBIM 4 5) BBIPAKEHUM.
roKaszaresemM 3anucvieams uncna B CTaHAAPTHOM BUJIE.
K
9 | CBoiicTBa CTETIEHHU C IIEJILIM TOKa3aTeIeM 5 5) Brinonnsms DOCTPOEHHE H STeHUE rpaduka GyHKImH y = x
k..
10 OyHKIUA Y = _mueé rpaduk 4 4
KonTpomsHas padoTa Ne 3 1 1
I'naea 2. KBagpaTHbie KOPHH. 25
JlelicTBUTEILHBIE YHCIA 25
11 | ®ysxus y = X u eé rpaduk 3 3 Onucviéams: TIOHATHE MHOXKECTBA, DSJEMEHTa MHOXKECTBa, CIOCOOBI 3aJaHUs
0K A - 3 3 MHO>KECTB; MHO’KECTBO HaTypaJIbHbIX YHCEJl, MHOXKECTBO LIEJBIX YHCEJ, MHOXKECTBO
BaZIpaTHBIC KOPHH. pupmeTnecKiii paloHaIbHBIX YUCEN, MHOKECTBO JICHCTBUTENBHBIX YHCEN M CBSI3U MEXKAYy STUMU
KBaZIpaTHBIM KOPCHB YHCIIOBBIMH MHOECTBAMH; CBSI3b MEXKIY OCCKOHEUHBIMH JIECATUYHBIMU APOOSIMU U
13 | MHO>KecTBO 1 ero 3IeMeHTHI 2 2 paloHaIbHBIMU, HPPAIIHOHAIBHBIMHU YHCIAMH.
Pacnosnasams panumoHanbHble M UppalUOHaiIbHbIe uyucia. [IpuBOIUTH mpuMepbl
paloHaIbHBIX YHCEN U UPPALMOHATIBHBIX YHCEIL.
14 | ITonmuoxkecTBO. Onepanuu Haly 2 2 3anucvieams ¢ mOMOILIBIO (GOPMYIT CBOWMCTBA JEHCTBUN C JCHCTBUTEIHHBIMU
MHOXECTBaAMU YUCJIaMMU.
Dopmynuposams:
15 | YucioBbie MHOXKECTBA 2 2 PMYIUP
onpeoeiieHus: KBaIpaTHOTO KOPHS U3 YHCIa, apu(hMETHYECKOTO KBAJPaTHOTO KOPHS
U3 4YHClia, pPaBHBIX MHOXECTB, IIOJMHOXKECTBAa, IEPECEUCHUS] MHOYKECTB,
16 | CoiicTBa apupmMeTHIECKOro 4 4 00BbeTMHEHNSI MHOXKECTB;
KBaJIpaTHOI'O KOPH:A ceolicmaa. (I)YHKI_II/II/I y= X2, apHQ)MeTI/IquKoro KBagpaTHOI'O KOPHA, (pyHKuI/H/I y= \/E
okasvieams cBOMCTBa apu(METHIECKOTO KBAIPATHOTO KOPHSL.
17 | ToxaecTBeHHbIE IPe0Opa30OBaHUs 5 5 c ikt Y
BHIPAKEHHH, COTCPKAIIHX mpoums Tpaduku QYHKIUN Y = X" u Y = +/x.
apn (I)MCTI/ILIG’:CKI/IC KBATPATHEIE KOPHH Ilpumenams TOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS MJIsi BBIYHCICHHS
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18 | dynkuma y =Vx u eé rpadux 3 3 3HAUCHUH BBIPAKCHUU.

Ynpowamo BeIpakeHus, coaepkaiye apuMeTHISCKUE KBaIpaTHbIe KOPHH. PemaTth

ypaBHeHUsi. CpaBHUBATh 3HAYCHHUS BBIPAKECHUN. BwIMomHAT mpeoOpa3zoBaHue
Kontposenas padora No 4 1 1 BBIPOXCHUI ¢ MPUMEHEHUEM BBIHECEHHS] MHOKUTEIS U3-TI0JI 3HaKa KOPHS, BHECEHUS

MHOUTENS TOJI 3HaK KOPHs. BBIMOJHATE OCBOOOXKIEHNE OT UPPAIIMOHAIBHOCTH B

3HaMeHarese

JIpoOu, aHaJIM3 COOTHOIICHUN MEXIY YACITIOBEIMU MHOKECTBAMHU U X dJIEMEHTAMU
I'naea 3. KBajgpaTHble ypaBHEeHHS 26 26

19 | KBagparusie ypaBHeHUs. Pemenne 3 3 Pacnoznasames v puBOANTH MPUMEPHI KBAJIPATHBIX YPABHEHHU pPa3IMYHBIX BHUIOB
HETOJIHBIX KBA/IPATHBIX YPaBHEHUI (TIOJTHBIX, HETIOJIHBIX, MPUBEIEHHBIX), KBaIPAaTHBIX TPEXWIEHOB. OMUCHIBATh B 0011IEM

_ BH/IE PEILICHUE HETIOJIHBIX KBAJAPATHBIX YPABHEHUH.

20 | ®opmyna KOpHEN KBaAPaTHOIO 4 4 Dopmynuposams:

YPaBHCHI onpedenenus: YpaBHEHUS ITIEpPBOI CTENEHM, KBAJPATHOTO YPAaBHEHHMS; KBAJPaTHOTO

21 | Teopema Buera 3 3 TpEXuWieHa, JUCKPUMHUHAHTA KBAJPAaTHOTO YPAaBHEHHsS W KBAJPATHOIO TPEXWICHA,

KOPHSI KBaJAPAaTHOTO TpEXWiIeHa; OUKBAAPATHOTO YpaBHEHHUS;
€6801iCMea KBAJAPAaTHOIO TPEXUIICHA;
Kourposnbhast padora Ne 5 1 1 meopemy Buera u o0paTHyo el Teopemy.
3anucvlieams 1 TO0Ka3bIBaTh POPMYITY KOPHEH KBagpaTHOTO ypaBHeHHUs. VccnenoBath
22 | Ksaparusrii TpéxuicH 3 3 KOJIMYECTBO KOPHEH KBAJPATHOIO YpPaBHEHHUsS B 3aBHUCUMOCTH OT 3HaKa €ro
JUCKPUMUHAHTA.
Hoxkasvieamv meopemsvi: Buera (mpsaMyro 1 00paTHYI0), O Pa3lIoKEHUH KBAJAPATHOTO

23 | Penienne ypaBHEHHUH, CBOAAIMXCS K S S TpEXUJIEHA HA MHOKHUTENIM, O CBOMCTBE KBAJPATHOTO TPEXUJIEHA C OTPUIIATEIHLHBIM

KBAaJApPATHBIM YPaBHCHUAM JUCKPUMHUHAHTOM.
5 5 Onucvleams Ha TPUMEPAX METOJI 3aMEHBI IEPEMEHHOMN ISl pEeLICHUs] YPaBHEHUH.

24 | PaumonanbHbIC ypaBHEHHS Kak Haxooums KOpHHM KBaJApaTHBIX YpaBHEHUU pa3MUUYHBIX BHAOB. [IpuMeHsTH Teopemy
MATCMATHHCCKHE MOACIH PEATIHHBIX Buera u oOpatHyto eif Teopemy. BBIMOTHATH pa3nokeHne KBapaTHOTO TPEXUIeHa Ha
cutyanuu MHOXkuUTeMU. Haxonute KopHu
KonTpossHas pabota Ne 6 1 1 YpaBHEHUH, KOTOpPbIE CBOAATCS K KBaApaTHbIM. COCTaBIISITh KBAJIpaTHbIE YpPaBHEHUS

U YpaBHEHHUS, CBOJSAIIMECS K KBAAPATHBIM, SBISIONIMECS MaTEMaTUYECKUMHU
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I'naea 1. HepaBeHncTBa 21 |21
1 | YucnoBsle HEpaBEeHCTBA 3 3 Pacnosnasams M TpUBOAMTH TNPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C
NIEPEMEHHBIMY, JINHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHON, TBOMHBIX HEPABEHCTB.
2 | OcHOBHBIE CBOMCTBA YMCIIOBBIX 2 2 Dopmyauposams:
HCPaBCHCTB onpedenenus: CPAaBHEHHS IBYX YHCEN, PEIICHUS HEPABEHCTBA C OJHOM MMEPEMEHHOM,
3 | CroweHue i yMHOKEHHE THCITOBHIX 3 3 PaBHOCUJIBHBIX HEPABEHCTB, PEIICHUS CUCTEMBbI HEPABEHCTB C OJHOW MEPEMEHHOM,
HepaBeHcTB. OlCHHBAHHE 00JacT ONpeIeIeHNs BEIPAKCHHUS;
HAUCHHS BHIPAKEHUs c60ticmaa YNCIIOBBIX HEPABEHCTB, CII0KEHUS U YMHOXKEHUSI YMCIIOBBIX HEPABEHCTB.
Jloka3vléamp: CBONCTBA YMCIOBBIX HEPABEHCTB, TEOPEMBI O CIIO)KEHUU U YMHOKEHUU
4 | HepaBeHcTBa C OJTHOM EPEMEHHOM 1 1 YHCIIOBBIX HEPABEHCTB.
Pewams nunelinple HepaBEHCTBA. 3aNUCHIBATh PEIICHUS HEPABEHCTB M UX CUCTEM B
S | Peruenune IMHEHHBIX HEPABEHCTB C OJJHON 5 5 BHJIC YHCIIOBBIX  IPOMEXYTKOB, OOBCAUHCHHS, IEPECEUCHUS  YHCIIOBBIX
IIEPEMEHHOM. YHCII0BBIC IPOMEIKYTKH MPOMEXKYTKOB. Pemate cucreMy HEpaBEHCTB € OJHOW mepeMeHHOM. OleHUBaTh
6 | Cucrems: mmmeitnix Hepapencts ¢ ool 5 5 3HayeHWe BbIpaxkeHHs. M3o0pakaTb Ha KOOPAWHATHOM TPSIMON 3a/laHHBIE
IepeMeHEOM HEPAaBEHCTBAMM YHCIIOBBIE TPOMEKYTKU
[ToBTOpEHUE U cucTeMaTH3aIMs Y1eOHOTO 1 1
Marepuana
Kontponbhas padoTa Ne 1 1 1
I'nasa 2. KBanpatnunasi yHKOus 32
7 | [loBTOpEeHME U pacIUpPEeHHE CBEACHUH O 3 3 Onucviéams TIOHSATHE (DPYHKIMU KaK TMpaBUia, YCTAHABIMBAIOIIETO CBS3b MEXIY
byHKIIH AJIEMEHTaMU JBYX MHOKECTB.
N Dopmynuposamy.
8 | CaoiicTBa QpyHKINU 3 3
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9 | IMoctpoenue rpaduka Gyukuuu y = Kf (x) 2 |2 onpedenenusi: Hydas (QYHKIUH, TPOMEXKYTKOB 3HAKOIOCTOSIHCTBA  ()YHKIIHH;
¢yHkIuyM, Bo3pacratomeil (yObIBaroIIeil) Ha MHOXKECTBE; KBaJIpaTUIHON (DYHKINU;
10 | [ocrpoenue rpadpukoB Gpynkuuit y = f(X) 4 |4 KBAJPATHOTO HEPABEHCTBA;
+b ceoticmea KBaIpaTUUHON (PYHKIUU;
ny =f(x +a) npasuia NOCTpoeHus rpagukoB QYHKIUH ¢ TTOMOIIBIO0 ipeobpa3zoBanwmii Buaa f(X) —
11 | KBagpaTtuunas pyHKus, e€ rpaguk u 6 6 f() + b7 1) — 1(x + a); f(X)v_) KF(x). .
N Cmpoums rpaduku QyHKIHA ¢ moMompio npeodpazoBanuit Buma f(x) — f(x) + b;
f(x) — f(x + a); f(x) — kf(x).
KonTponsHas padora Ne 2 1 1 Cmpoumps tpadux kBagparuuHoil ¢pyHkiuu. [lo rpaduky kBaapatuuHoN (QyHKUIMU
OIMCBIBATh €€ CBOMCTBA.
12 | Pemenne KBajpaTHBIX HEPABEHCTB 6 6 Onucvleams CXEeMaTHYHOE PACIIOJIOKEHHE MapaboIbl OTHOCUTEIBHO OCH abciuce B
. 5 |5 3aBUCHMOCTM  OT 3HaKa cTapmero Kodp(puIueHTa W  JAUCKPUMHHAHTA
13 | Cucremel ypasHenuii ¢ ABym COOTBETCTBYIOLIETO KBAAPATHOTO TPEXWICHA.
1EPEMCEHHBIMH Pewams KBazpaTHbIC HEPABEHCTBA, HCIOJIB3YS CXEMY PACHOJIONKEHHUS IapadoIIbl
[ToBTOpEHUE U cucTemMaTH3alus yaeGHOTO 1 1 OTHOCHTENIBHO OCH abcrcc.
Marepuaia Onucvieams TpapuUUecKuil METOJ| PEIICHHS CHCTEMBI JIByX YpPaBHEHHH C JIBYMS
HEepeMEHHBIMH, METO]] MOJCTAaHOBKA M METOJ CIOXKEHHS IJISl PELICHUS CHUCTEMBI
Kourposnbhast padota Ne 3 1 1 JIBYX YPaBHEHHUU C IBYMS IEPEMEHHBIMH, OJJTHO U3 KOTOPBIX HE ABJIAETCS JINHEWHBIM.
Pewiams TeKCTOBbIE 3agadd, B KOTOPBIX CHUCTEMa JBYX YPaBHEHHH C JABYMs
HEepeMEHHBIMH  SBJISIETCSI MaTEeMaTHYECKOH MOJENBI0 DPEAJbHOrO mpolecca, |
MHTEPIIPETUPOBATH PE3YIILTAT PEIICHUS CUCTEMBI
I'nasa 3. daeMeHTHI IPUKIATHOI 21 |21
MaTEeMATHKHU
14 | MaremaTtuyeckoe MOJETUPOBaHHE 3 3 Ilpueooumv  npumepvl: MaTeMAaTUUYECKUX  MOJeENeHl  pealbHbIX  CUTYallMid;
NPUKIAJHBIX 3a/a4; HpUOMMKEHHBIX BEJIMYMH; HCIOJIb30BaHUA KOMOMHATOPHBIX
15 | lpoteHTHbIE pacuEThl 3 13 IpaBUI CyMMBlI M HPOM3BEACHHUS; CIydalHBIX COOBITHH, BKJIIOYAsl JOCTOBEpPHbBIC U
16 | AGconoTHas 1 OTHOCHTENEHAS 2 2 HEBO3MOXKHbBIE COOBITHS; OIBITOB C PAaBHOBEPOATHBIMU HCXOJaMM; MPEICTABICHUS

MOrpCUIHOCTU

CTaTUCTHYCCKUX HaHHBIX B BHJC Ta6J'II/II_I, Auarpamm, l"pa(I)I/IKOB; HUCIIOJIBb30BaHUA




° Koa-Bo
o ;:; - qag()B B X
S o adoueii apaKTepUCTHKA OCHOBHBIX BU/I0B 1eAT€IbHOCTH YYeHHKA
E Copep:xaHue yueOHOI0 MaTepHuaja E § ngorpaMMe (Ha ypoBHe yuebHbIX neficTBHii)
3 2
17 | OcHOBHBIE IpaBUIIa KOMOWHATOPUKH 3 3 BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOLIUX SBJICHUH.
Dopmyauposamy.
18 | HacroTa 1 BEPOATHOCTD CIly4alHOTO 2 |2 onpedenenus:  AOCONMIOTHOM  TOTPEIIHOCTH, OTHOCUTEIHLHON  IHOTPEIIHOCTH,
coOBITHS JOCTOBEPHOTO COOBITHS, HEBO3MOXHOTO COOBITHS, KIACCHYECKOE OTpeIeIeHne
19 | Kiraccuueckoe onpesenieHre BEpOsSTHOCTH 3 3 BEPOATHOCTH,
npasuna:  KOMOMHATOPHOE  TPAaBWJIO  CYMMBI, KOMOWHATOpPHOE  IPaBHIIO
20 | HauanpHble cBeIEHNS O CTATUCTHKE 3 3 NPOU3BEACHUS.
Onucvlgams 3Tanbl PENICHUS TIPUKITATHON 3aTa4H.
[ToBTOpEHHE U CHCTEMATH3ALMS YI4EOHOTO 1 1 Toscuamov u 3anucvieams GOPMyy CIOXKHBIX MPOIEHTOB. [IpoOBOAUTH TIPOIICHTHBIE
marepuaia Ppacu€Thl ¢ UCIOJIB30BAHUEM CIIOKHBIX IIPOLIEHTOB.
Komtpomsnas pabota Ne 4 1 1 Haxooums TOYHOCTH TPHUONMKEHUS 1O TalIHIle HpI/I6J'II/I)K'e:‘HHBIX 3HaYeHU I
BeMYMHBL. VcTonb30BaTh pa3iudHbie (OPMBI 3alTUCH TPUOIMKEHHOTO 3HAYCHHS
BeMYMHbBL. OLEHUBATh NTPUOIMKEHHOE 3HAYCHUE BEJTMUNHBIL.
IIpo6o0ums OTBITHI CO CITyYalHBIMH HcXoaaMu. [10SICHATh U 3amuchIBaTh HOpMyYITy
HAXOXKJCHUS YaCTOTHI CIy4alHOTO COOBITHS. ONMUCHIBATH CTATHCTUYECKYIO OIICHKY
BEPOSTHOCTH CITy4allHOTO COOBITUS. HaxoauTh BEpOSTHOCTD CITy4alfHOTO COOBITHS B
OTIBITAaX C PABHOBEPOSITHBIMU UCXOIAMHU.
Onucvleams 3Tanbl CTATUCTHYECKOTO HccienoBanus. OdopMisate nHpopManuo B
BUJC TaOMUIl W auarpamm. M3BiekaTth WHQOpMAIMIO W3 TaOMUI] M JUarpamM.
HaxoIuTh W MPUBOJUTH MPUMEPHI HCIIOJIL30BAHUS CTATUCTUICCKUX XapaKTEPUCTHUK,
COBOKYITHOCTH JIAHHBIX: CpEJIHEE 3HAUCHHE, MOJIa, pa3Max, MeidaHa BHIOOPKH
I'nasa 3. UnciioBble MOCI€10BATENLHOCTH 21 |21
21 | Yucnossle nociae 0BaTeIbHOCTH 2 2 Ilpueooumsv npumepsl: MOCIEAOBATSIBLHOCTEH; YUCIOBBIX MOCIICIOBATEIIBHOCTEH, B
YaCTHOCTU apu(METHYECKOH U TeOMEeTPUYECKOM MpOrpeccHif; HCHOJIb30BAHUSA
22 | Apudmeruyeckas mporpeccus 4 |4 HIOCIIeIOBATEIbHOCTEH B peajbHOW JKU3HHU; 33]a4, B KOTOPBIX PacCMaTpUBAIOTCSI
23 | Cymma n nepBBIx wneHoB 4 |2 CYMMBI ¢ OECKOHEUHBIM YHCIIOM CJIaraeMblIX.
ApHMETHIECKOH MPOFpeccHH Onucvlgams: TIOHATHS NOCIEIOBATEIBHOCTH, YIEHA MMOCIEI0BATEILHOCTH; CIIOCOOBI
3aJJaHUs M0CTIeI0BATEIbHOCTH.
24 FeOMeTqueCKag Iporpeccus 3 3 Buiuucnams: diena OoCIaCI10BAaTCIIbHOCTH, 3aJlaHHOM (I)OpMyJ'IOfI N-ro 4jieHa Win




o Koa-Bo
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S o adoueii apaKTepUCTHKA OCHOBHBIX BU/I0B 1eAT€IbHOCTH YYeHHKA
E Copep:xaHue yueOHOI0 MaTepHuaja E § ngorpaMMe (Ha ypoBHe yuebHbIX neficTBHii)
3 2
25 | CymMa N mepBBIX WICHOB 3 3 PEKyppPEHTHO.
reOMETPUYECKOH MPOTrpeccuu Dopmynuposams.
- - oTpesieNeHus: apu(PMETHUECKOW MPOTPECCHH, TEOMETPHUYECKOW MPOTPEeCcCHH;
26 | Cymma GeckOHEHOH reoMeTpUYECKoit 3 3 CBOMCTBA YICHOB apU(PMETHUECKON 1 F€OMETPUUECKOMN MPOTPECCHIA.
Tiporpeccnd, 3aoasams apuPMETUYECKYIO U TEOMETPUUECKYIO POTPECCUU PEKYPPEHTHO.
y Kotopoii [q] < 1 3anucvieamv u nosacuamv  QopMynabl  OOIIETO WieHa apuMETUUECKOU U
TToBTOpEHHUE 1 CHCTEMATH3ALNS YIEGHOTO 1 1 F€OMETPUYECKON TPOrPECCHM. BaEII/ICBIBaTB W JOKa3BIBaTh: (bopMyJELI CyMMBI N
MaTepHaia NEePBBIX WICHOB apu(PMETHUECKOW W TEOMETPHUYECKOW Mporpeccuid; (HopMyIbI,
BBIPAXKAIOIIUE CBONCTBA YWICHOB apu(METHUECKON 1 T€OMETPUUECKON MPOrpecCuil.
KonTpomsnas pabora Ne 5 1 1 BbIuucisTh cymMMy OECKOHEYHOW IeOMETPUYECKON Mporpeccuu, y kotopoi |g| < 1.
[IpencraBisiTh 6€CKOHEYHBIC TIEPUOTUUECKHIE IPOOH B BHJI€ OOBIKHOBEHHBIX
IloBTOpEeHuUe U cucTeMaTH3aUuA y1eOHOT 0 7 7
MaTepuaJa
YrpaxHeHus Uil IOBTOPEHUs Kypca 9 6 6
KJlacca
KontponbHas padorta Ne 6 1 1




