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I[Inanupyemble pe3yabTaThl 0CBOEHHUS] Y4eOHOI0 NMpeaMeTa

no ajareope B 7-9 kiaccax

N3yuenne anreOpbl MO MaHHOW MpoTrpaMMe CIOCOOCTBYeT (hOPMHUPOBAHUIO Y

ydqamuxcs JUYHOCTHBIX, METANpPECAMETHBIX, IPEAMETHLIX pE3yjabTaToB 06y‘-IeHI/I$I,

COOTBCTCTBYIOIINX Tp€6OBaHI/I$IM CDCI[CpaJILHOI‘O rocyaapCTBCHHOI'O O6p330BaTeJII>HOFO

CTanaapTa OCHOBHOI'O O6H.I€FO O6pa3OBaHI/I$I.

Jluunocmmuoie pe3yiomamal.

1)

2)

3)

4)

5)

BOCIINTAHUE POCCHMCKOM TPaXJAHCKOW MIACHTUYHOCTU: NATPUOTU3MA,
yBaKkeHMS K OTedyecTBy, OCO3HAaHMS BKJIaJa OTEUYECTBEHHBIX YUYEHBIX B
pa3BUTHE MUPOBOM HAYyKH;

OTBETCTBEHHOE OTHOLIEHWE K YYEHHMIO, TOTOBHOCTh M CIOCOOHOCTH
oOyyaromuxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUU K
00Oy4EeHHIO U TTO3HAHUIO;

OCO3HaHHBIA BBIOOP M MOCTPOCHHE NAJIbHEUIEH HHINBUIYAIBHON TPAEKTOPHUU
oOpazoBanusi Ha 0a3e OpPUEHTUPOBKM B  MHpe mnpodeccuii
MPO(PECCUOHANIBHBIX MPEANOUYTEHUH C YYETOM YCTOMUYMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TaK’K€ HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIHHOTO OTHOILIECHHS K
TPYLY, Pa3BUTHE OIBITA YYACTHUS B COUMAIBHO 3HAYHUMOM TPY/JIE;

YMEHUE KOHTPOJUPOBATh MPOLECC M Pe3yJbTaT y4eOHOM M MaTeMaTHU4ecKOu
NEeATEIIbHOCTH;

KPUTUYHOCTh MBIIUUICHUS,, WHULMATUBA, HAXOJYMBOCTb, AKTHUBHOCTb IIPH

PCUICHUHY MAaTCMAaTUYCCKUX 3a/1aY.

Memanpeomemmubie pe3ynomamot.

1)

2)

YMEHHE CaMOCTOSITCIIBHO OIPEACNATh IICIM CBOCTO OOYYCHUS, CTaBHTh M
dbopmynupoBath 1151 ceOs HOBbIE 3amauM B y4€Oe, pa3BHBaTh MOTHBBHI U
WHTEPECHI CBOEH MMO3HABATEILHOMN AEATEIBHOCTH;

YMEHHUE COOTHOCHUTH CBOM JICHCTBHSI C INTAHUPYEMBIMU PE3YJIBTaTAMM,
OCYIIECTBIISTH KOHTPOJb CBOEH JESITEIILHOCTH B TIPOIIECCE JTOCTHKCHUS
pe3yJibTara, ONnpeaesTh CIIOCOObI ICUCTBUM B paMKax MPEAJI0KEHHBIX
yCJIOBUH U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C

M3MEHSAIOLIENCS CUTYalUEN;



3) yMeHwHe onpeaesaTh MOHATHS, CO3/1aBaTh 00OOIICHNUS, YCTAaHABIUBATh
aHaJIOruu, KJacCu(UIHUPOBATH, CAMOCTOATENLHO BEIOUPATh OCHOBAHUS U
KpUTEPUHU I KIIacCU(PUKALINN;

4) yMeHHE yCTaHABJIMBATh NPUIMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTD JIOTHUECKOE

paccykJIeHue, yMO3aKiItoueHue (MHAYKTUBHOE, IETyKTUBHOE U 110 aHAJIOTHUH )
U JIeN1aTh BBIBOJBI,

5) pa3BUTHE KOMIICTEHTHOCTH B O0OJACTH HCIIOJb30BaHUS HWH(POPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTHUH.

6) mepBOHAYaJIbHBIC MPEACTABICHUS 00 HACAX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKE, O CPEJICTBE MOJACIUPOBAHUS SBICHUIN
Y TIPOLIECCOB;

7) yMeHHE BHIIETh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIIEMHOM CHTYyalluu
B JIPYTUX JUCHUIUIMHAX, B OKPYXKAIOIICH KU3HU;

8) yMcHHME HAXOJUTh B Pa3IMYHBIX HMCTOYHHUKAX HHOOPMAIHIO, HEOOXOIUMYIO
JUISL pEIlIeHUs MaTeMaTHYEeCKUX MpoOsieM, M TPEACTaBlATh €€ B IMOHSTHOMN
dbopme, MpUHUMATH PEIICHUE B YCIOBUSAX HEMOJTHOW MU U30BITOYHOMN, TOYHOM
WM BEPOSTHOCTHOM UH(OpMAIIUK;

9) yMmeHHMe TOHUMATh W UCIOJIB30BaTh MAaTEMaTHYECKUE CPEICTBA HATJISIIIHOCTH
(rpaduku, TAOMUUBI, CXEMbl W Jp.) AN WUIIOCTPALMHM, WHTEPIpETaLH,
apryMeHTaluu.

10) ymeHue  BBIIBWraTh THIOTE3bl NPH  PEIICHWHM  3a7adyd  [TOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKU;

11) mOHMMaHUE  CYIIHOCTH  aJrOPUTMHYCCKUX  MPEINUCAaHUH W yMEHHE
JEHUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM.

Ilpeomemmnuwie pesyivmamot.

1) oco3HaHUWE 3HAYCHHS MATEMATUKH JIJIsl TIOBCETHEBHOM KU3HH YCIIOBCKA,;

2) TpeACTaBIICHHME O MAaTeMAaTUYECKOW Hayke Kak cdepe MaTeMaTHYecKOi
AesTeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIs Pa3BUTHUS
UBUJIU3ALINH;

3) pa3ButHe yMeHuUH paboTaTh C Y4eOHBIM MAaTEeMATHYECKUM TEKCTOM

(ananu3upoBaTh, U3BJIEKATh HEOOXOIUMYIO HH(GOPMALIHMIO), TOYHO U IPAMOTHO



BbIpaXaTb CBOU MBICIIHM C IIPUMCHCHHUCM MaTEeMaTU4YECKOU TCPMHUHOJIOTUN U

CUMBOJIMKH, IIPOBOOUTH KHaCCI/I(I)I/IKaHI/II/I, JIOTUYeCKHe 0OOCHOBAHMUS.

4) BnajeHne O0a30BBIM IOHATHHHBIM amllapaTOM I10 OCHOBHBIM pa3jeiiaM

5)
6)

COJIEpKaHUS;
CUCTEMATHYECKHE 3HAHUS O (PYHKITUSIX U UX CBOMCTBAX;
MPAKTUYECKHA 3HAYUMbBIC MATEMAaTHUCCKUE YMEHHS M HABBIKW, UX TTPUMEHEHUE
K pEIICHUIO MAaTEMAaTHYECKUX W HEMaTeMaTHYECKHX 3aj]iad, Mperoarampiiee
yMEHHUE:
penaTh ypaBHEHUs, HEPaBEHCTBA; CUCTEMbI yPaBHEHU U HEPABEHCTB,;
BBITIOJIHATH BBIYUCIICHUS C IEUCTBUTEIILHBIMU YUCIIAMY;
permarh TEKCTOBBIC 3aJadyd  apu(PMETHYECKUM CIIOCOOOM C  TIOMOIIBIO
COCTABJICHHSI M PEIIICHUS] YPABHCHHM, CHCTEM YpaBHEHUH U HEPABEHCTB;
UCIIOJIB30BaTh  alreOpanueckuil  «SI3bIK»  JJIi  OMHCaHUs  IPEIMETOB
OKPYXAaIOIEro MUPa U CO3JaHUSI COOTBETCTBYIOIIUX MAaTEMAaTUYECKUX MOJIETIEH;
MIPOBOJIUTH MPAKTHUECKHUE PACUETHI: BBIYUCICHHSI C TIPOIICHTAMH, BEIYHCIICHUS C
YUCJIOBBIMU MOCJICIOBATEIHHOCTSIMH, BBIYHCIICHUS CTAaTUCTUICCKUX
XapaKTEPUCTHK, BHITIOTHEHNE TPUOTUKEHHBIX BHIYHCIICHUI;
BBITIOJTHATH TOXKIECTBEHHBIC MMPE0Opa30BaHMS PAITMOHATBHBIX BBIPAKCHU;
BBITIOJTHATH OTIEPAIMK HaJT MHOXECTBAMU;
UCCIIEeN0BaTh (PYHKITUU U CTPOUTH UX TPAPUKH;
YUTaTh M KCIOJB30BaTh MH(POPMAIIHUIO, MPEICTABICHHYI0 B BHJIC TaOJMIIbI,
JTUarpaMMbl (CTOIOYATON MM KPYTroBOM ), rpadyuuecKkoM BU/IE;
pemaTh IpoCcTeHITne KOMOMHATOPHBIC 3a1a4H.

AJredpanyeckue BhIPaAKEHU

Buinycknuk nayuumcs:

OTIEpUPOBATh MOHATUAMU «TOXIAECTBOY», «TOXKIAECTBEHHOE NpeoOpa3zoBaHUE,
pemath 3a7a4u, coepxkaIire OyKBeHHbIC JaHHBIE, padoTaTh ¢ hopMyamMu;
ONEPUPOBATh TOHATHEM  «KBAJAPAaTHBIH KOPEHb», TMPUMEHSITH €ro B
BBIYHCIICHUSIX;

BBITMIOJIHATh MPEOOpPa30BaHUs BBIPAKEHHUM, COJAEP)KAIINX CTENEHU C IEIBIMU

IMMOKa3aTCJIsIMM U KBAJIPATHBIC KOPHH,



® BBINOJHITH TOXKIECTBEHHBIE MPEOOpa30BaHUs PAllMOHAIBHBIX BBIpKECHUN Ha
OCHOBE TPaBUJI ICUCTBUN HAJl MHOTOWICHAMH H anre0OpandecKuMu ApoOsSMu;
® BBINOJTHATH PA3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.
Boinycknuk noayuum 603M0IHCHOCHIb:
® BBLINONHAML MHO20ULA208ble NPe0OPA308aHUSL  PAYUOHATILHBIX  BbIPANCEHUIL,
NPUMEHSISL WUPOKULL HAOOP CNOCOO08 U NPUEMOS,
® NpUMEHAMb MOXMCOeCmBeHHble NpeoOpa3oeanuss O peuweHus 3a0ad U3
PA3IUYHBIX Pa30enos Kypca.
YpaBHeHus
Buinycknuk nayuumca:
e pemiaTh OCHOBHBIE BHJIbI PAIMOHAIIBHBIX YpPaBHEHUH C OJHON IepeMEHHOM,
CUCTEMBI JIBYX YPaBHEHUI C JBYMS IEPEMEHHBIMH;
® [OHMMATh ypaBHCHHUE KaK BAKHEHUIIYI0O MaTEMaTHYECKYI0 MOJACIb JUIs
OTHMCAHUS U U3YYCHHS PA3HOOOPA3HBIX PEAbHBIX CUTYAIlUH, PEIIaTh TEKCTOBHIC
3a/1auu aNredpandeckuM METOI0M;
® MPUMCHATHh Tpaduueckue TMPEACTABICHHUS ISl HWCCICIOBAHMS ypaBHCHHH,
WCCJICIOBAHMS M PEIICHUSI CUCTEM YPABHEHHM C IBYMS ITEPEMEHHBIMHU.
Boinycknuk nonyuum 603mMo0icHOCHIb:
® 0gnadems CneyuaIbHblMU NPUEMAMU PeUeHUs] YPAGHEHUL U CUCTNEeM YPABHEHU,
VBEpEeHHO NPUMEHAMb annapam ypasHeHuli 0 peuieHusi pasHooOPa3HbIX 3a0ay
U3 MAmMeMamuKu, CMeNCHbIX NPeOMemos, NPAKMUKU,
® npumenamv 2epaguueckue npeocmasienusi OJsl UCCLEe008AHUSL VPABHEHUL,
cucmem ypasHeHul, cooepicauux OyKeernHvle Kodppuyuenmeoi.

HepaBeHcTBa

Buinycknuk nayuumca:
® IOHUMAThb W IPUMEHATH TEPMHUHOJIOTUIO U CHUMBOJIUKY, CBSI3aHHBIE C
OTHOILLIEHWEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
epellaTh JIMHEHHBIE HEPABEHCTBA C OJJHOM NEPEMEHHON U UX CUCTEMBI; pelIaTh
KBaJIpaTHbIE HEPABEHCTBA C ONMOPOM Ha rpadryecKue NpeCcTaBICHUs;
e [IPUMCHSTH alliapaT HEPABEHCTB JJIs PELICHU 3a1a4 U3 pa3IMYHbIX pa3eiioB

Kypca.

Bbmycmmlc nojiyuum 603MONHCHOCHIb:



® 0CcBOUMb pPA3HO0OPA3HbIE NPUEMBL OOKA3AMENbCMBA HEePAGEHCME, VY8EPEeHHO
NpUMeHAmb — annapam — HepaseHcme O peuleHus  pa3Ho0OPA3HbIX
Mamemamu4ecKux 3a0ad U 3a0ay U3 CMeNCHbIX NPeoMemo8, NPaKmuKu,

® npumenamov 2epaghuueckue npeocmasienus 05 UCCAe008AHUSL HePABEHCMS,
cucmem HepageHCma, co0epiIcaujux OyKeeHHvle Ko uyuenmol.

Yucji0Bble MHOKECTBA

Buvinycknuk nayuumca:
® [IOHMMaTb TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C IIOHATUEM MHOKECTBA,
BBITIOJIHATH ONEPALMK HAJI MHOKECTBAMHY,
® JCIOJIb30BAaTh HAayajbHbIC MPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
qucel.

BblnyCKHllK nojiyaum 603MOMNCHOCHb:

¢ pPa3BUBATH IIPCACTABIICHUC O MHOXKCCTBAX,

¢ Dpa3BUBATh INPCACTABICHHUC O YHCJIC U YHUCIOBBIX CHUCTEMAX OT HATYPAJIbHBIX
a0 HeﬁCTBHTeHBHBIX quCeJI; O pOoJin BBIUMCJICHUH B IIPAKTHUKC,

® pPa3BUBATb U er'IY6I/ITB 3HaHHA O I[GC?ITH‘-IHOﬁ 3alIiCH1 I[GIZCTBHTGJ'II)HI)IX qHuCCII

(mepuoanYecKre U HeTIepUoInIecKue Apodn).

DYHKIUU

Buinycknuk nayuumca:

® [OHMMAaThb W HCHOJb30BaTh (PYHKIMOHAIbHBIC TOHATHUS, S3BIK (TEPMMHBI,
CUMBOJIMYECKUE 0003HAYCHU);

® CTPOUTH IpaQUKU JIEMEHTAPHBIX (PYHKUUN, UCCIEIOBAaTh CBOWCTBA YMCIIOBBIX
(yHKUMNA Ha OCHOBE MU3yUY€HHUS OBEJICHUS UX TPa(UKOB;

® TOHUMATh QYHKIMIO KaK BaXKHEUIIYI0O MAaTEMaTHYECKYIO MOJEIb JIJIsl OMUCAHUS
MIPOLIECCOB U SIBJICHUN OKPYXKAIOLIETO MUPA, TPUMEHSTh (PYHKIIMOHAJIbHBIN S3BIK
JUISL  ONMMCAHWs W HCCIEJOBAaHUS 3aBUCUMOCTEH MEXIy (U3UUECKUMU

BCIIMUMHAMU,

® IOHUMAThb W  HCIHOJIb30BaTh  SI3bIK  TOCJENOBATENbHOCTEH  (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHUS);



® MIPUMEHATh (QOPMyJIbI, CBSI3aHHbIE C apU(PMETHUUECKOM U TIeOMETPUYECKOU
IpOrpeccusiMu, U ammapar, cGOpPMUPOBAHHBIN MPU U3YYEHUU IPYTUX Pa3/iesioB

Kypca, K peIICHHUIO 337a4, B TOM YHCJI€ C KOHTEKCTOM U3 PEabHOU KU3HH.

BoinyckHuk noayuum 603M0HCHOCHLD.

® 1POBOOUMb UCCIEO08AHUS, CEA3AHHbIE C U3VUEHUEeM CBOUCME (YHKYUL, 8 mMoMm
yucie ¢ UCNONb308AHUEM KOMNbIOmMepd, HA OCHO8e 2PpAuKo8 U3VUEHHBIX
dyukyuii  cmpoumsv  OoNee  ClOJNCHble 2papuku  (KYCOUHO-3a0aHHble, C
«BLIKOJIOMBIMUY TMOUYKAMU U M.N.);

® UCNONBL3086aMb  (DYHKYUOHANbHbIE NPeOCmAasleHuss U C8OUCMBd  QYHKYuULL
peutenuss MamemMamu4eckux 3a0ay u3 pasiudHuix pazoenos Kypcea,

® peulamov KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHEHUEM POPMYIN-20 UeHd U CYMMbl
nepsvix N 41eHo8 apupmemudeckol u 2eoMempuieckoll npoepeccutl, NPUMeHsis
npu 2MOM annapam ypasHeHull U HepageHcmae,

® NOHUMAMb APUDMEMUUECKVIO U 2eOMemPUiecKyo npocpeccuu Kak @yHKyuu
HamypanibHo20 apeymeHma, Ces3bl8amsb apUu@dMemuyecKyro npospeccuio ¢

JIUHEUHBIM pPoCcmom, ceomempudecKyro — ¢ IKCNOHEHYUAJIbHbIM POCMOM.

JieMeHTb] NPUKJIAJIHO MaTeMATHKH

Buvinycknuk nayuumcsn:
® HCIIOJIb30BaTh B XOJIE PpEHICHHUS 3a7ad dJEMEHTapHbIC MPEJACTABIICHUS,
CBSI3aHHBIC C MPUOTUAKEHHBIMU 3HAYCHUSMH BEJTUYUH;
® UCIOJIb30BaTh  NPOCTEHIIME  CIOcOOBbl  MPEJACTAaBJICHHS W aHalu3a
CTAaTUCTUYCCKUX JTAHHBIX;
® HaXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIy4ailHOTO COOBITHS;
e peliath KOMOMHATOPHBIC 3ajlaud Ha HaXOXJIEHHWE 4YHcia OOBEKTOB WJIU
KOMOMHAIHI.
Buvinycknuk nonyuum 603mM0xucHOCHIb:
® NOHAMb,  UYMO  YUCIOBble  OAHHble,  KOMOpbvle  UCNOIL3YVIOMCSa OIS
Xapaxkmepucmuxu 00vbeKmos OKPYHCAIOUe20 mupa, AGIAIOMCS

NPeUMyWeCmeeHHo  NPUOIUNCEHHBIMUY, YMO NO  3aNUCU  NPUOIUHCEHHBIX



3HAYeHUN, COOePAHCAUUXC 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOICHO CYOUMDb O
nOCpeuHOCU NPUOTUICEHUSA,

® NOHAMb, YMO NOSPEUWHOCMb Ppe3VIbMmama 6blYUCTEeHULl OO0JHCHA  Oblmb
COUBMEPUMA C NOZPEUHOCMBIO UCXOOHBIX OAHHBIX,

® npuobpecmu NepPEOHAUANLHBIIL ONbLIM  OpeaHu3ayuu coopa OAHHLIX NpU
npogedeHUul Oonpoca O00OWEeCMBeHHO20 MHEHUs, OCYWEeCmEIAmb UX aHaIu3,
npeocmasisims pe3yibmamol ONpoca 8 eude madauysl, OUACpammbl;

® npuobpecmu OnvIM NPOBeOeHUs. CIYYAUHBIX IKCNEPUMEHMO8, 8 MOM UUCTe C
HOMOWBIO KOMNBIOMEPHO20 MOOEIUPOBAHUL, UHMEPNPEMAayUU UX pe3yibmamos,

® HAYUUMbCA HEKOMOPLIM CHEeYUAIbHLIM NPUEMAM pDeuleHUsi KOMOUHAMOPHbBIX
3a0au.

Conep:xxanue Kypca ajareopsl 7-9 kjiaccon

AJIreopandyecKne BoIPAKCHUA

BeipaskeHue ¢ mnepeMEHHbIMHM. 3HAUEHHE BBIPAXKEHUS C IEPEMEHHBIMH.
JlommycTuMble 3HaueHHe NEepeMEHHBIX. ToxkaecTBO. TOXKIeCTBEHHbIE MPEOOPa30OBaHUS
anreOpanyecKkux BeIpakeHUH. J[0ka3aTenbCTBO TOXKIECTB.

CreneHb ¢ HATypaJbHBIM MOKa3aTejeM U €€ cBoiicTBa. OIHOWICHBI.
OpHowren cranpaptHoro Buzaa. CreneHp oaHouwiaeHa. MHorouwneHsl. MHOrodsieH
cragaaptHoro Buja. CreneHb MHorousneHa. CrOKE€HUE, BBIUMTAHME U YMHOXXCHHE
MHOTO4JICHOB. DOpPMYJIbI COKPALIEHHOI0 YMHOMEHHUs: KBAJApaT CyMMBlI M KBaJpar
Pa3HOCTH [BYX BBIPQKECHHM, NMPOU3BEACHUE PA3HOCTU M CYMMBI JIBYX BBIPAKCHUM.
Pa3noxeHrne MHOTrO4JI€HOB HA MHOXKUTENU. BpiHEceHne 001Iero MHOKUTEINS 32 CKOOKH.
Meron rpynnupoBku. Pa3HOcTh KBaapaToB ABYX BblpakeHHil. CymMMa U pa3HOCTb
KyOOoB AByx BbIpakeHuil. KBagpatusiii TpéxuneH. KopeHb KBaapaTHOro TpEXdiieHa.
CBoiicTBa KBaJpaTHOrO TpEXwIeHa. Pa3nokeHWe KBaJApaTHOTO TPEXWIEHA Ha
MHOKHTEIIH.

Pannonansabie BeipakeHus. Llenbie Beipakenus. [IpoOHbie BeipakeHus. ParmonanbHas
npo6s. OCHOBHOE CBOWMCTBO paIlMOHAIBHON Apoou. ClokeHue, BBIUUTaHNE,
YMHOKEHHE U JIeJICHUE pallMOHAIbHBIX ApoOeil. Bo3BeneHue paumoHanbHONU Jpoou B
cTeneHb. ToXaecTBeHHbIE MPeoOpa30BaHusl PallMOHATBHBIX BhIpakeHHd. CTeneHs C

LIeJIbIM TOKa3aTeJIeEM U €€ CBOMCTBA.



KBaaparHble KOpHM. Apu@MeTHYECKUN KBAPATHBIA KOPEHb U €ro CBOWCTBA.

ToxaecTBeHHbIE TPEOOPa30BaHUs BEIPAXKEHUM, COAEPKALIUX KBAIpaTHbIE KOPHHU.

YpaBHeHust

YpaBHenue ¢ oaHoil mnepemeHHo. KopeHb ypaBHeHus. PaBHOCUIIBHBIE
ypaBHeHusi. (CBoilCTBa ypaBHEHHMI C OJIHOM TMEPEMEHHOW. YpaBHEHUE Kak
MaTEeMaTU4YeCKasi MOJENb PEaJbHOM CUTYaLNH.

JIuneitnoe ypaBHenue. KBagpatnoe ypaBHeHue. Dopmysa KOpHEN KBAAPATHOTO
ypaBHeHus. Teopema Buera. PaninonansHble ypaBHeHUs. Pemenue panuoHaabHbIX
YPAaBHEHMM, CBOAAIIMXCS K IMHEWHBIM WIIA K KBaJAPATHBIM YpaBHEHUAM. Perienue
TEKCTOBBIX 33/]1a4 C TOMOIIBIO PALlMOHAJIBHBIX YPABHEHUN.

YpaBHeHue ¢ [BYMsA NepeMeHHbIMH. ['papuk ypaBHEHHUS C JABYMs
nepeMeHHbIMU. JInHeliHOe ypaBHEHHE C JBYMSI IEPEMEHHBIMU U €T0 rpaduk.

CucreMbl ypaBHeHM ¢ IByMsl lepeMeHHbIMH. [ padrueckuii MeTos permeHus
CUCTEMBI YPAaBHEHUH C IBYyMs IIEpEMEHHBbIMU. PellieHue cUcTeM ypaBHEHMM METOIO0M
ITOJCTAHOBKU M ciokeHus. CucreMa IBYX YpaBHEHHMM C ABYMS IEPEMEHHBIMU Kak
MOJIEJIb PEATIbBHOU CUTYAILUH.

HepaBeHcTBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. CI0KEHUE U YMHOKEHUE YU CIIOBBIX
HepaBeHCTB. OLIEeHMBaHKE 3HAaYEHUS BbIpakeHUs1. HepaBeHCTBO ¢ OHOW MEPEMEHHOIA.
PaBHOCUIIBHBIE HEpaBEeHCTBA. UHCIIOBBIE TPOMEXKYTKH. JIMHEHBIE U KBaIpaTHBIE

HEPABEHCTBA C OHOI nepeMeHHON. CUCTEMBI HEPABEHCTB C OJIHOU IMEePEMEHHOM.

YucaoBbie MHOXKECTBA

MHuoxecTBO 1 ero 31emMeHThl. CrlocoObI 3aaHusl MHOKECTB. PaBHBIC MHOXKECTBA.
ITIycroe mHO)kecTtBO. llogmHokecTBO. Omnepanuu Hajx MHOKecTBaMH. Hiumroctpanus
COOTHOILLIEHHM MEXIy MHOXXECTBAMHM C TOMOINBIO auarpamMm Ouiepa. MHokecTBa
HATypalbHBIX, LETBIX, PAIMOHAIBHBIX uYucell. PalnoHanpHOE YMCIIO Kak ApoObh BUIA
m/n , rtme m [ Z, n LN, u kak OeckoHeYHas MEpPUOIUYECKAs JAECATHYHAS IPOOb.
[IpencraBienre o0 uppanMoOHATILHOM 4YHcCe. MHOXECTBO JEeUCTBUTEIBHBIX YHCEN.
CpaBHeHUE NEHCTBUTEIbHBIX YHCEI.

DYyHKUMH

YucaoBbie pyHKIHU



OyHKIIMOHAIbHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. I[lonsitue QyHKIuu.
OyHKIMS KaK MaTeMaThueckas MoJieib peanbHoro mnpoiecca. O0nacTb onpeneacHus u
ob0nacte 3HadueHus ¢yHkuu. CrnocoObl 3amanus GyHkuH. ['paduk  QyHKIHM.
IToctpoenue rpadukoB GyHKIUH ¢ TOMOIIBLIO MpeoOpazoBanuii puryp. Hynmu ¢pyHkimm.
[TpoMexyTku 3HaAKOMOCTOSTHCTBA. [IpoMexyTku Bo3pacTanus U yObIBaHUS (PyHKITHH.

Jluneitnas ¢yHKIus, 0OpaTHAs MPOMOPIHOHATBHOCTh, KBaJpaTHuHas (YHKIIHS,
dyHKIHA y= VX UX cBOWCTBA M rpaduKy.

Yuc/ioBble MOCTIEA0BATEILHOCTH

[lonsiTue uymcnoBod  mocnenoBaTenbHOCTH. KoHEUHBIE U OECKOHEUYHBIC
nocneaoBareabHocTH. CrocoObl 3a/laHusl MOCIIENOBATENbHOCTU. Apudmernyeckas U
reoMmerpuyeckas nporpeccu. CBOKWCTBAa YWIEHOB apu(PMETHUECKOM U T€OMETPUUYECKON
nporpeccuil. dopmynsl  0o0miero uieHa apuMETUYECKOM U TeOMETPUUYECKOU
nporpeccuii. @opmyIibl CyMMBbI N- MEPBBIX WIEHOB apu(PMETUUECKON U TEOMETPUUYECKOIM
nporpeccuii. CymMmma OECKOHEYHOM T'€OMETPHUECKOM Mporpeccuu, y kotopoit |q| < 1.

[IpeacraBienue nepuoanuecKon JeCATUYHOM TpoOH B BUJIe OOBIKHOBEHHOM JAPOOH.

J1IeMEeHTbI HDI/IKJIaI[HOﬁ MAaTECMAaTHUKH

MaremaTtuueckoe mojnenupoBanue. [IpoueHTHbie pacuétsl. OCHOBHBIE MpaBUIIa
KOMOWHaTOpuku. YactoTa W BEPOATHOCTH ClydyalHOTO coObITHs. Kiaccuueckoe
omnpenesieHre BeposiTHOCTU. HauanbHble cBelleHHsi O craTucTuke. lIpencraBieHue
JAHHBIX B BHUJE TaOJMWIl, KPYroBbIX M CTOJOYATHIX Auarpamm, TrpaduKoB.
Cratuctuyeckne XapakTepUCTHKA COBOKYITHOCTH JAHHBIX: CPEJAHEE 3HAYEHUE, MOJa,

pa3max, MeJraHa BEIOOPKH.

AJIireopa B MCTOPHYECKOM Pa3BUTHH

3apokaeHue aiareOpbl, KHUTA O BOCCTAHOBJICHUM W TMPOTUBOMOCTABICHUU
Myxammena anb-Xopesmu. Hcropust ¢GopMuUpOBaHUS MAaTEMAaTHUYECKOTO SI3bIKA.
Uctopus passutus mnoustuss ¢yskiuud. Kak 3apoaunack Teopusi BEPOSTHOCTEH.

OTkphITHE UppAITMOHATILHOCTH. VIcTOpus pa3BuTHs MOHATUS (PYHKITUH.



N3 uctopuu BO3HUKHOBEHUS (OPMYJI JUIsl pEelIeHUsT ypaBHeHUH 3-11 u 4-i1
creneHeit. Mctopus pazsutus nousatust pyHkuuu. Kak 3apoaunacsk Teopus
BeposiTHocTel. Yncna @dubonayuyn. 3agayva JI. [Tuzanckoro (PuboHadun) 0 KpOIHUKaX.

JI.®. Maraunkwuii. I1.JI. Yeosrmes. H.W. JIo6aueBckuii. B.Sl. BynskoBckuii. A.H.
Kommoropos. @. Buer. I1. ®epma. P. Jlexkapt. H. Taptanss. [{. Kapgano. H. A6ens. b.

[Tackans. JI. IInzanckuii. K. I'aycc.



TemaTnuyeckoe JIAHUPOBAHUE

7 kiaacc — 102 yaca

Home
P Hassanue naparpadga Kosmuects
naparpadga
0 4acoB

I'nasa 1 15
JIuHellHOe ypaBHEHHE ¢ OTHOM NMepeMeHHOM

1 Brenenue B anredpy

2 JIuHeiiHOE ypaBHEHUE C OJHOM NTEPEMEHHOMN

3 Pemenue 3a1a4 ¢ momMolbl0 ypaBHEHUN
[ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaa
KonTponbHas padora No 1
I'nasa 2 52
Iesble BbIpaKeHus

4 ToxnecTBeHHO paBHbIE BbIpaxeHUs. ToxaecTa

5 CreneHb ¢ HaTypaJbHBIM TIOKa3aTeIeM

6 CBoiicTBa cTENEHH ¢ HaTypalbHbIM [TOKa3aTeIeM

7 OnHowIEeHBI

8 MHorousneHsl

9 CrnoxeHre ¥ BBIYNTaHHE MHOTOUJICHOB

10 YMHOXEHHEe OJJHOUWJIEHa HA MHOTOUYJICH

11 YMHOK€eHHE MHOTOUYJIEHa HA MHOTOWIEH

12 PaznoxeHne MHOrO4JICHOB Ha MHOXKUTENH. BbiHeceHne o01iero
MHOYHTEJIS 32 CKOOKH

13 Pa3no)xeHre MHOTOUJI€HOB Ha MHOXKUTENN. MeTo/ rpylnnupoOBKU

14 [TpousBeneHne pa3HOCTU U CyMMBI IBYX BBIpayKEHHM

15 Pa3zHOCTh KBaJpaTOB JBYX BBIPAXKEHUN

16 KBanpat cymMmBbI 1 KBajipaT pa3HOCTH JIBYX BbIpaK€HUI

17 IIpeoOpa3oBaHne MHOTOUIEHA B KBAJpaT CyMMBI HJIM Pa3HOCTH
JIBYX BBIpAaKEHUI

18 CymMma 1 pa3HOCTb KyOOB JIBYX BBIpaK€HUI

19 [IpuMeHeHHEe pa3TUYHBIX CIIOCOOO0B PA3I0KEHHsI MHOTOUWIEHA Ha

MHOXHUTCIN

[ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaa




Kontponbnas padota Ne 2, No 3, No 4, No 5
I'nasa 3 12
DOyHKIUU

20 CBs3u Mex 1y BemnurnHamMu. OyHKIUS

21 CrniocoOb1 3aanust pyHKIHH

22 I'padux pyHKIIN

23 Jluneitnas pyHkuus, e€ rpaduxu cBoiicTa
[ToBTOpEeHue 1 cucTeMaTH3aLus yueOHOrO MaTepuana
KonTponbnas padora Ne 6
TI'naga 4 18
Cucrembl JIMHEHHBIX YPABHEHHMH ¢ ABYMS
NMNEPEMECHHBIMHA

24 VYpaBHEHUS ¢ AByMs IEpEMEHHBIMH

25 JIuneiiHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK

26 Cucrembl ypaBHEHUH ¢ IByMs IepeMEHHBIMH. | paduueckuii MeTo
PCLICHUS] CUCTEMBI IBYX JIMHCHHBIX YPABHEHUH C JIBYMSI
MePEMEHHBIMH

26 Pemenne cucteM TMHEHHBIX ypaBHEHHH METOJIOM TTOACTAHOBKH

28 Pemenne cucreM JTMHEHHBIX YPaBHEHUN METOJIOM CIIOKEHUS

29 Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM JIMHEHHBIX YPAaBHEHUM
KonTponbnas padorta Ne 7
IloBTOpenne 5
Hrorosast kKoHTpOsbHAsE paboTa Ne 8
Hroro 102

TemaTuueckoe njaHupoBaHue 8 kiace
102 yaca
Home
p Hassanue naparpadga KosnnuectBo
naparpadga
4acoB

TI'nasa 1 44
PaHI/IOHaHLHbIe BBIPA’KCHUSA

1 PanmonansHbIe 1podu

2 OCHOBHOE CBOMCTBO paliMOHAJIBLHON JApoOH

3 Cno)xeHre U BBIUYMTaHUE pallMOHAIBHBIX JApo0ei

OAJMHAKOBBIMH 3HAMCHATCIIAMMU




4 CrnosxeHre U BBIYMTAaHUE pallMOHAJIILHBIX JpoOei ¢
pa3HBIMU 3HAMEHATEISIMU

5 YMHO>@EHHE U JIeJIEHUE PALIMOHAIIBHBIX APOOEH.
Bo3BeneHre pamoHaabHONH ApoOU B CTETIEHD

6 ToxaecTBeHHbIE TPe0Opa30BaHUs pallMOHAIBHBIX
BBIPpA)KCHU

7 PaBHOCHIBbHBIC ypaBHEHUs. PalimoHanbHbIC ypaBHEHUS.

8 CrenieHb € LIEJIBIM OTPULIATEIbHBIM IOKa3aTEJIEM

9 CBoiicTBa CTENEHHU C LEJIBIM I10Ka3aTeJIEM

10 dyuknus Yy =K/X
u e€ rpadpuk
Kourponbsnas pabora Nel, Ne2, Ne3
I'nasa 2 25
KBagpatnbie kopHu. /leiiCTBUTEIbHbIC YNCJIA

11 ®ynxius y= X u eé rpaduk

12 KBagparHbie kopHU. ApupMeTHyecKuil KBaJpaTHbIi KOPEHb

13 MHOK€eCTBO U €r0 JIEMEHTBI

14 [TogmuoxecTBO. Onepanuu HaJ MHOKECTBAaMHU

15 UucroBble MHOXKECTBA

16 CBoiicTBa apu(MeTHUECKOro KBaJIpaTHOTO KOPHS

17 ToxnecTBeHHbIe TPeoOpa30BaHUs BIPAKEHUH, CoepKaLIX
apupMeTHYeCcKre KBaJIpaTHbIe KOPHU

18 OyHKIMA y = Jx nee rpapuk
Kourtponsnas padora Ned
I'naea 3 26
KBaaparHbie ypaBHeHUs1

19 KBanparHble ypaBHeHuUs1. PellieHre HEMOIHBIX KBAaJPaTHBIX
ypaBHEHUU

20 dopmyna KOpHEH KBaipaTHOTO YpaBHEHUS

21 Teopema Buera

22 KBanpatnslii TpexuneH

23 Perienue ypaBHEHHI, CBOJSAIIMXCS K KBaIPAaTHBIM ypaBHEHUSAM

24 ParnmonanbHbie ypaBHEHHUS KaK MaTeMAaTHYECKHUE MOJIETTH pPealbHBIX

CUTyalui

KonTtponarnaas pabora Ne5, Ne6




IloBTOpEHMe U cucTEeMATH3ANMS Y4eOHOT0 MaTepHuaJia

Hroroas konTpoasHas padora Ne 7

Hroro 102
TemaTuueckoe IJIAHUPOBAHUE 9 ki1acc
102 yaca
Homep
Ha3zpanue naparpada KosaunvecTBO
naparpada
4acoB
I'naga 1 20
HepaBeHncrBa

1 YucnoBsle HEpaBEHCTBA
2 OCHOBHbBIE CBOMCTBA YMCIOBBIX HEPABEHCTB
3 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLeHUBaHNE

3HA4YEHUs BBIPAKEHUS
4 HepasencrtBa ¢ o1HOM niepeMeHHON
5 PelreHne HepaBeHCTB ¢ OHOM IepeMeHHOM. Yucnosbie

MIPOMEKYTKH
6 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM NepeMeHHON

KonTponsnas padora Ne 1

I'nasa 2 38
KBagparuunas GpyHkuus

7 [ToBTOpEHUE U pacmMpeHne CBeIeHUH 0 PyHKIUH
8 CaoiicTBa hyHKINN
9 Kak moctpouts rpaduk ¢pynkuuu Y = kf(X), eciu u3BecteH rpadux

dysxumn y = f(x)
10 Kaxk nocrpouts rpaduxu ¢pynknmii y = f(X) + b

ny = f(x + a), ecnmu uzBecten rpaduk pynkun y = f(X)
11 KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa

KonTponbnasipabora Ne 2
12 Pemrenne kBagpaTHBIX HEPABEHCTB
13 Cucremspl ypaBHEHHUH C IBYMsI IEPEMEHHBIMU
14 Pemrenne 3amau ¢ TOMOIIBIO CUCTEM YPaBHEHHUM BTOPOU CTEIEHU




Kontponpnaspadora Ne 3

I'nasa 3 JneMeHTHI NPUKJIATHOH MATEMATHKH 20
15 MaremaTruueckoe MOACIMPOBAHUE
16 [IpouieHTHBIE pacuéTsl
17 [TpubnmkEHHBIC BRIYUCICHUS
18 OcHoBHbI€ MpaBUia KOMOMHATOPUKU
19 YacroTa ¥ BEpOATHOCTb CITy4aifHOTO COOBITHS
20 Kiaccuueckoe onpenenenrue BEpOSTHOCTH
21 HavanpHbie cBegeHUS
O CTaTUCTHUKE
KonTponbnas padora Ne 4
I'naga 4 YuciioBbIe MOCTEA0BATEIbHOCTH 17
22 YucnoBble IOCIE10BATEIBHOCTH
23 Apudmerrueckas nporpeccus
24 CymMma N epBbIX YWIEHOB apu(PMETUUECKOM Mporpeccun
25 I'eomeTpuueckas nporpeccus
26 CyMMa N nepBbIX YICHOB T€OMETPUYECKON POrpecCHu
27 Cymma OeckOHE4YHOHN reOMeTpUYEeCKON MPOrpeccum,
y KoTopo#t | q | <1
KonTtponsHaspabota Ne 5
IloBTOpEeHMe U cucTeMAaTH3AUA Y4eOHOT0 MaTepuasia 7
YropakHeHus A7 TOBTOpPEeHUsI Kypca 9 kiacca 6
Ntorosas koHTposibHas pabota Ne 7 1
Hroro 102




