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[lporpamma paspaGorana va ochose TpeGosanuit @I'OC cpenmero ofwero
0DpazoBaHHA, NPeIbABIAEMBIX K CTPYKTYPE, CONCDMAHHIO M pesyibTaTam
oceoenns  yyeDHol aucumnauuel MatematHka (npod), M B CooTBETCTBMM
PexomeHaauMaMH No OpraHusalul NONy4eHHs cpenHero obmero oGpazosanns B
Npeneiax OCBOCHHA 00pasoBareNsHBIX NPOrPaMM cpeiHero npodeccHOHANBHOO
obpasopanua Ha Oase ocHoBHOTO ofmlero ofpasoBaHMa ¢ yuetom TpeGoBanuil
enepanbHbIX rocylapcTBEHHEIX 00pa3oBATEbHBIX CTAHAAPTOB M MOJSydaemoil
npofHeccHd HIH CNEUHANBHOCTH CPefHers npodeccHOHANBHOTO oBpPaIoBAHHA
(nuchmo  JlenapraMedTa rocyIapcTBeHHON NONMTHKM B cepe MOAroToBKH
pabounx kaapos u IO MunoBpuayks Poccum or 17.03.2013 Ne06-259) u
npuMepHoi  nporpaMMel  obueoOpazoBarensHoi  y4eOHOH  aMCUMIIMHE!
«MartemaTura: anrebpa M Halaua MaTEeMaTHYECKOrD aHAMH3A, MEOMETPHA» TN
npodeccHonanbHbX obpaszosaTensbX opranusauni ®LAY «@HPO» ot 21 wions
2015 r. paspaboTannoii no cneuxansHocTAM B npodeccuam CIIO,

23.01.09 MalusHHET NOKOMOTHEA
15.01.35 Crapuimx

Opraunzauns - paspaborunk: BIIOY OO0 «Opnosckuil Texuuxkym myTed
cooduwerua nvenn B.A. JTanouknmas

Papaborumku:

Tepuoseix H.H., metoauer BIIOY 00 «Opnoecknil TexHHKYM nyTedl coobiuenns
umenn BLA, JlanouxuHan;

Homwurosa T.C., npenojaparels MaTeMaTHKM, Npeicefare]s MeETOAHYECKOH
KOMMCCHH  eCTeCTBeHHO-HayuHoro uxina BIIOY OO0 «Opnobckmii Texnuxym
nyTeil coobienus uvenn B.A. JlanoykHHar.

Paccmotpeno, onodpeHo M PeKOMEHIOBAHO K NPHMEHEHHIO HA 3ace aHMH
NPEAMETHO-UHKNOBOR KOMHCCHH eCTeCTBEHHO-HAYMHBIX AHCLHILTHH.
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Conep:xkanue
[TosicHuTENBHAS 3aIIMCKA

OO6m1as xapakTepucTuKa yueOHON quciuIuinHbl MartemaTtuka (mpod)
MecTo yueOHON AUCUUILIUHBI B y4eOHOM IUTaHe

Pe3ynbTaTsl 0cBOeHUS Yy4eOHOM AUCHUTITHHBI
Conepxanue yueOHON AUCIMUIIINHBI

Anrebpa

OCHOBBI TPUTOHOMETPUH

OyHKIMU, UX CBONCTBA U rpauKu

Hauana maremaTuueckoro ananusa

YpaBHEHUS 1 HEPABEHCTBA

KombOuHaropuka, cTaTUCTHKA U TEOPUSI BEPOATHOCTEN
['eomeTpus

Tematuueckoe IJIaHUPOBAHUEC
XapaKTepI/ICTI/IKa OCHOBHBIX BHJOB y‘-IC6H0ﬁ ACATCIIbBHOCTU CTYACHTOB
qu6HO-MCTO,Z[I/I‘{CCKOC N MaTCpraIbHO-TCXHUYCCKOC oOecreueHue

porpaMmbl y4eOHOM auciuIInHbl «Matematuka (mpod)
Pexomenyemas nurepatypa



[TOACHUTEJIBHA A 3AIIMCKA

[Iporpamma o61mieoOpazoBaTeIbHONM y4eOHON aucHMIUIMHA MaremaTuka
(mpod) mnpenHazHaueHa I U3YUYCHUS MaTeMaTUKH B MPodheCCHOHAIBHBIX
oOpazoBarenbHbix opranuzamusx CIIO, peanusyronux  00pa3oBaTeNbHYIO
nporpaMMy cpeaHero oémero oOpa3oBaHUS B TIpeesiax OCBOSHHUS OCHOBHOM
obpazoBarensHoit mporpammbl CIIO (OOIT CIIO) na 6a3e OCHOBHOTO OOIIEro
00pa3oBaHus MPHU MOATOTOBKE KBATH(PUITUPOBAHHBIX PAO0OUHX, CITyKAIIHX.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero
o0pa3oBaHMs, TPEABSIBISIEMBIX K CTPYKType, COJEpPKaHUI0 U pe3yJbTaTaM
OCBOCHHMSI y4eOHOW nucnuriuimHbel Marematuka (Tipod), B COOTBETCTBUHU C
PexomenmanusiMu 1o opraHU3alMK MOJYYCHUSI CPETHEro O0Iero oopa3oBaHus B
npeenax OCBOCHHsI 00pa30BaTENbHBIX MPOTPaMM CpeIHEro MpogeCCHOHATBHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOIO OOILEro oOpa3oBaHUsI C y4eTOM TpeOOBaHUM
denepanbHBIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U IMOIy4aeMOM
npodeccu WM CHENUAIbHOCTH CpPEAHEro NpodecCHOHAIBLHOTO 00pa3oBaHUs
(mucemo JlemapTamMeHTa TOCYAapCTBEHHOW TOJMUTHKH B cdepe TOArOTOBKH
pabounx kagpoB u JIIIO Mwunobpuayku Poccum ot 17.03.2015 No 06-259) u
NPUMEpPHON  MpOorpaMMmbl  0OIIEOOpa30BATEIbHOM  Y4E€OHOW  JUCHUILIMHBI
«Maremarnka: Anrebpa W Hajladya MaTEMaTHYECKOTO aHaiu3a; ['eomeTpusiy s
npodeccruoHanbHbIX 00pa3oBaTebHbIX opranuzanuii ®I'AY «ODUPO» ot 21 utons
2015 r. ¢ yueToM mpUMEpPHON OCHOBHOW 0Opa30BaTENbHON MPOTrpaMMBbl CPETHETO
oOmero oOpas3oBaHusi, OJI0OpEeHHON pelnieHueM (enepanbHOrO  y4yeOHO-
METOIMYECKOr0 00beIuHEHUs 0 00IIeMy 00pa3oBaHHIO (ITPOTOKOI OT 28 HIOHSA
2016 . Ne 2/16-3).

Copepxxanne mporpammbl Marematuka (mpod) HarmpaBiIeHO Ha TOCTHKEHUE
CIEIYIOIIMNX LETIEHU:

* obecrmeuenre CHOPMUPOBAHHOCTH TIPEACTABICHHA O COIMAIIBHBIX,
KyJIbTYPHBIX U HCTOPUUYECKHX (DAKTOPAX CTAHOBIICHUS MATEMATHKH;

* obecrneuenrne cHOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHYECKOTO H
MaTEeMaTHYECKOTO MBIIUICHUS;

e o0ecnedeHne cHOpPMHPOBAHHOCTH YMEHHH TPUMEHATH TOTYYCHHBIS
3HAHUS [P PEIICHUN PA3IMYHBIX 337129,

e obOecnedeHrne c(HOPMUPOBAHHOCTH TIPEJCTABICHUNH O MaTeMaTHKE Kak
qacTH  OOIIEUeIOBEUECKON  KyIbTYphl, YHHUBEpPCAIBHOM  SI3bIKE  HAYKH,
MIO3BOJISAOIIEM ONUCHIBATh M U3YYaTh PEAbHBIE MPOIIECCHI U SBICHUS.

B mporpammy BKIIOUEHO copepKaHHe, HalpaBJIeHHOE Ha (pOopMHUpOBaHUE Y
CTYJICHTOB KOMIETEHIINIH, HEOOXOMMMBIX mJisi kKadecTBeHHOro ocBoenust OOII
CIIO Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHUA C MOJYYEHHUEM CPEIHEro OOIIero
oOpa3oBaHMsi; MPOTPaMMBl  TOJATOTOBKM  KBaTU(UIIMPOBAHHBIX  paboOYMX,
cayxamux (ITITKPC).

[Iporpamma yueGHONM mucuuIuiiHbl Marematuka (mpod) B mpenenax
ocsoenust OOIT CITO na 6a3e 0OCHOBHOTO 0OIIEro 00pa3oBaHus, BKIIOUAET B ce0s



collep)kaHue Y4yeOHOro MaTepuaja, [OCJIeJOBATeNIbHOCTh €ro  H3YYEHHS,
pacmpeneneHde  y4eOHBIX ~ 4acoB, TeMaTUKy  pedepatoB  (IOKIaI0B),
WH/IMBUIYQJIbHBIX MIPOCKTOB, BHJIBI CAMOCTOSITENILHBIX Pa0OT C Y4ETOM CIeIU(UKH
IpOrpaMM MOJTOTOBKH KBATH(DHUIIMPOBAHHBIX Pab0YMX, CIYKAIUX, OCBAUBAEMOM
npodeccuu.

[IporpaMMa MOMKET HCIIOJIB30BAThCS  JPYTUMH  HPO(ECCHOHATBLHBIMU
0o0pa30BaTeNbHBIMA  OpPTaHHW3AIUsIMH,  peaATH3YIOIUMH  00pa30BaTEIIbHYIO
IporpaMMy CpeaHero o0IIero oopa3oBaHus B mpeaeiax ocBoeHus ocHoBHONH OOIT
CIIO na 6a3e ocnoBHoro 0011eT0 00pazoBanws (ITTIKPC).

OBIIAS XAPAKTEPUCTUKA YUEBHOU JJUCLIUTTJIVHBI
«Maremaruka (pod)

Maremartuka (mpod) siBisierca (pyHIaMeHTaabHOM 001Ie00pa3oBaTeIbHOM
JUCIUTIIMHOM CO  CJIOKUBIIIMMCSI YCTOWYMBBIM  COJIEp)KaHUEM U OOIIUMU
TpeOOBAHUSIMU K MOATOTOBKE 00YJaIONTUXCS.

B mnpodeccuonanbHbIX 00pa3oBaTENbHBIX OPraHU3aAUAX, PEaTU3YIONIUX
oOpa3oBaTeNpbHYI0 TPOTrpaMMy CpeaHero ooOimero oOpa3oBaHUs B Mpejenax
ocBoerusi OIIOIT CIIO na 6a3e ocHOBHOro 00IIero 00pa3oBaHUs, U3yYEHUE
MaTeMaTUKH HMMEET CBOM OCOOEHHOCTHM B 3aBHCUMOCTH OT mpoduiis
poheCCHOHAIBHOTO 00pa30BaHus.

OTO BBIp@XAETCA B COACPNKAHMM OOYYCHHs, KOJMYECTBE 4YacoB,
BBIZICIISIEMBIX Ha W3yYEHHE OTACIBHBIX TEM IMPOTPaMMBbI, TITyOMHE WX OCBOCHUS
CTyJIeHTaMH, 00bEME 1 XapaKTepe MPaKTUUECKUX 3aHATHN, BUIaX BHEAYIUTOPHOU
CaMOCTOSITENILHOM PabOThI CTYACHTOB.

OOmwme nenu u3ydeHuss MaTEMaTHKHA TPATUITMOHHO PEaTu3yIOTCS B YETHIPEX
HaIpaBJICHUIX:

1) ofriee mpeacTaBiIeHUe 00 UaesX U METO/IaX MaTeMaTUKU;

2) MHTEJUICKTYaJbHOE PAa3BUTHE;

3) OBJIaJIcHNE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMECHUSIMU;
4) BOCIIMTATEIBHOE BO3JIEUCTBUE.

[Ipodunuzanus neneit MaTeMaTHYECKOrOo OOpa30BaHUSA OTpakaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3AINK YICOHOU NEITeIbHOCTH oOy4aromuxcs. Jlis
TEXHUYECKOTO mpoduias npodhecCHOHATHPHOTO 00pa3oBaHUS BBIOOp IIeJeH
CMEIIAeTCsl B MParMaTUYECKOM HaIlpaBJICHUU, NIPEAYCMaTPUBAIOIIEM YCUJICHUE U
pacumpenue MPUKIATHOTO xapakrepa U3Y4YEeHUS MaTEeMaTHKH,
IIPEUMYILIECTBEHHOW OpPUEHTAllUM Ha aJrOPUTMUYECKUM CTUIIb I103HABATEIIBHOU
neaTeNbHOCTH. M3ydeHne maTteMaTuku kak npoduiibHOM 00111e00pa3oBaTeIbHOM
y4eOHON JHWCIUIUIMHBI, YYWUTHIBAIOMIECH CHENU(HUKY OCBAaMBACMBIX CTYJICHTAMH
npodeccuii CIT1O, oGecnieunBaercs:

» BBIOOPOM PA3IMYHBIX TOJX0J0B K BBEJICHUIO OCHOBHBIX ITOHSTHIA;

» (opMupoBaHHEM CHCTEMbI YYE€OHBIX 3aJaHUi, OOCCICUYMBAIOIINX
3¢ (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

» oOorameHueM CIHeKTpa CTHIeH y4eOHOH ACSITeNbHOCTH 3a CYeT



COTJIACOBAHUS C BEIYIIUMH JEATEILHOCTHBIMUA XapaKTEPUCTUKAMHU BBHIOpAHHOU
npodeccun / CenuaIbHOCTH.

[IpodunbHas cocTaBisolIas OTPaKkaeTcsi B TPEOOBAHUAX K IOJTOTOBKE
00yYaroIMXCcs B YaCTH:

» o0mel CUCTEMBbI 3HAHUH: COJIEpKATCIbHBIC MPUMEPHI HCITOIB30BAHUS
MaTeMaTHYECKUX UJIeH U METOJIOB B MPO(eCcCHOHaTBLHON IesTeIbHOCTH,

» YMCHH: pa3Iuvuie B YPOBHE TPEOOBAaHUH K CIIOKHOCTH MPUMEHSICMBIX
JIITOPUTMOB;

» TPaKTUYCCKOTO WCIIOIh30BAaHUS TPHOOPETECHHBIX 3HAHWUW W YMCHHIM:
WHUBUTyaJIbHOTO Y4EOHOTO OIbITa B TOCTPOCHUM MATEMaTUYECKUX MOJIEIEH,
BBITIOJTHEHUH MCCIICIOBATEIBLCKUX ITPOCKTOB.

Takum o0pa3oMm, peanusamusi COACpKaHUS YICOHOM  JUCHUTUIMHBI
OPUEHTHPYET Ha MPUOPUTETHYIO POJb MPOILECCYAThHBIX XapaKTEPUCTHK y4eOHOMH
paboThI, 3aBUCAIIUX OT Mpoduiisa MpodhecCHOHAIIBHOTO 00pa3oBaHusl, MOJTyYEHUS
OTBITA HWCIIOJB30BAHUSI MAaTEMaTUKH B COJEPKATEIBbHBIX M MPOQPECCHOHAIBHO
3HAUYMMBIX  CHTyallUsX II0  CPaBHCHHIO  C (dhopMaTbHO-YPOBHEBBIMU
PE3YNBTATHBHBIMH XapaKTEPUCTUKAMH O0yUCHHUS.

Conepxanve ydeOHOW JUCHUIUIMHBI Ppa3padOTaHO B COOTBETCTBHHM C
OCHOBHBIMHU COJICPKATEIHHBIMH JTUHUSIMHA 00yUEHUS MaTeMaTHKE:

» anreOpandeckas JIMHUS, BKJIIOYAIONIAsS CHUCTEMATH3AlMI0 CBEACHUH O
qyuciax; M3yuYeHHe HOBBIX M 0000IIeHHE paHee U3yUYCHHBIX Olepaluii (BO3BeeHNE
B CTENCHb, M3BJICUCHUE KOPHS, Jorapu(mupoBaHHE, CHUHYC, KOCHHYC, TaHTEHC,
KOTAHT€HC W 00paTHbIC K HUM); U3yUYC€HHE HOBBIX BHUJIOB YHCJIOBBIX BBIPAKCHHH U
GbopMyJI; COBEPIIICHCTBOBAHHE MPAKTHYCCKUX HABBHIKOB U BBIYMCIUTEILHOU
KYJbTYphl, pacIIUPEHHE | COBEPIICHCTBOBaHWE aJreOpanvecKoro ammapara,
c(hOPMHUPOBAHHOTO B OCHOBHOW IIIKOJIE, W €ro MNPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX U TPUKIIAIHBIX 3a/1a9;

» TeopeTuKo-GQyHKIMOHATbHAS JIMHUS, BKIIIOYAIONIAs CHCTEMAaTHU3AINI0 U
pacIMpeHrne CBeICHUM O (DYHKIMSIX, COBEPIIICHCTBOBAHUE TPaPUIECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMH HIEIMHM M METOJaMM MaTEeMaTHYECKOIO aHajiau3a B
o0beMe, TO3BOJISIIOIIEM HCCIEIOBaTh dJEMEHTapHble (YHKIMM W pemaTh
MPOCTEUIITNE TEOMETPUIECKUE, (PU3UUECKUE U IPYTHUEC TPUKIIATHBIC 3a1a49H;

» IIMHWS YpaBHEHWW W HEPABCHCTB, OCHOBAaHHAs Ha IIOCTPOCHUU U
HCCIICIOBAaHUM MaTEMAaTHUYECKUX MOJENCH, IepeceKaronascs ¢ aredopandeckon u
TEOPETUKO-(PYHKIIMOHAJILHOW ~ JIMHUSIMHW W BKJIIOYAlOIas  pa3BUTHE W
COBEPIIICHCTBOBAHUE TEXHUKH ajreOpanuyecKux MpeoOpa3oBaHUN IS pelieHUs
YpaBHEHHUH, HEPABEHCTB M CHUCTEM; (HOPMHUPOBAHHUE CIIOCOOHOCTH CTPOUTH H
HCCIIeIOBATh MPOCTEUININE MaTEeMAaTUUECKUE MOJEIN MPHU PEIICHUH MPUKIIATHBIX
3a71a4, 3a7a4 U3 CMC)KHBIX U CIIEIIHaIbHBIX JUCIHUILINH;

» TeoMeTpuYecKas JIMHUS, BKJIIOYAOIIAs HATJISAIHBIC TPEICTABICHUS O
MIPOCTPAHCTBEHHBIX (DUTypax U U3YUYCHHE UX CBOMCTB, (POPMUPOBAHUE U PAZBUTHE
MPOCTPAHCTBEHHOTO  BOOOpPaKEHWs, PA3BUTHE CIIOCOOOB  T'E€OMETPUUYECKHX
U3MEPCHUM, KOOPJAWHATHOTO W  BEKTOPHOTO  METOJOB  [IJIi  pEIIeHUs
MaTeMaTUYECKUX U MPUKIIAIHBIX 33/1a4;

» CTOXacTHUYecKas JIMHUS, OCHOBaHHAs Ha pPa3BUTUHM KOMOWHATOPHBIX



YMEHUH, NPEJICTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaIOIIEero MHUpa.

Paznenbl (Tembl), BKIIOYEHHBIE B COJIEp)KaHUE Y4e€OHOW AMCIMIUIMHBI,
SBJIIOTCSL OOLIMMU JJIs BeeX mpoduiiel mpodeccuoHaabHOro 00pa3oBaHus U Npu
BCeX 00beMax y4yeOHOTO BPEMEHHM HE3aBUCHMO OT TOTO, SIBJISICTCS JIM y4deOHas
nucuuruinHa «MatemaTtuka (pod) nporibHOi.

B TemarnueckoM IiaHe NpOrpamMmbl y4eOHbBIM MaTepHasl MPEACTABJICH B
dbopme uyepenyromerocsi pasBepThHIBAHUS OCHOBHBIX COJIEPKATECIIbHBIX JIMHUN
(anrebpanueckor, TEOPETHKO-(PYHKITMOHAILHON, YpaBHEHUHW U HEPABEHCTB,
r€OMETPUUECKON, CTOXAaCTUYECKOM), 4YTO TMO3BOJIIET T'MOKO HCIOJB30BaTh UX
pacmoyioKeHUE W B3aMMOCBSI3b, COCTABJIATH PabOUYMil KaJeHIApHBIM IIJIaH, MO-
pa3HOMy depenays ydeOHble TeMbl (TJaBbl ydeOHWKA), YYHUTHIBas TPOduIib
npodeccuoHanbHOT0 00pa3oBanus, crnenuduky ocBamBaeMoi npodeccun CIIO,
U3y4YeHUsl MaTepHraia, ypoOBEHb MOATOTOBKU CTYACHTOB 110 IPEIMETY.

N3yuenue o001eo0pa3oBaTebHOM y4eOHOM JTUCHUIUIMHBI «MareMatuka
(mpod): 3aBepiraeTcss MOJABEICHHEM HTOroB B (opme auddepeHImpoBaHHOTO
3ayeTa M SK3aMeHa B paMKax MPOMEKYTOUYHOM aTTECTALlMM CTYAEHTOB B IpoLiecce
ocBoeHust ocHoBHoi OOII CIIO ¢ monmydyeHreMm cpeaHero ooiero oOpa3zoBaHUs
(TITTKPC).

B pazpene nporpammel «Coaepxanve yd4eOHOW JUCHUIUIUHBDY KYpCUBOM
BBIZICJICH Marepuai, KOTOPbIH NpH H3YyYEHWH MaTEMaTUKH Kak MpoQUIbHON
y4eOHOM JUCIHUIUIUHBI, KOHTPOJIIO HE TOJIJICKHUT.

MECTO YYEBHOM JUCLIUIIJIMHBI B YYUEBHOM ITJIAHE

VYyeOnas gucruiuinHa «MatemaTtuka (mpod):  sABISETCS  YYEOHBIM
pPEeIMETOM 0053aTeNIbHON MpeAMEeTHOM obnactu «MaremaTtrka U UHPOpPMAaTHUKa
®I'OC cpennero oduiero oopa3oBaHusl.

B mpodeccronanbHbx 00pa30oBaTENbHBIX OpPTaHU3AIUAX, PEATU3YIOIINX
o0Opa3oBaTeNnbHyI0 TpOrpamMMy CpeaHero ooOmero oOpa3oBaHusi B TMpenenax
ocBoenuss OOIl CIIO na 06a3e OCHOBHOrO o00miero oOpa3oBaHus, yueOHas
mucruiimHa «Maremartuka (mpod)) m3ydaeTcss B 0011e00pa3oBaTeIbHOM ITUKIIC
yueoHoro tuiana OOIl CIIO nHa 06a3e OCHOBHOro 00IIero ooOpa3oBaHus C
noJryaeHueM cpenaero oomiero oopazosanus (ITIIKPC).

B yueOnom mmane IIIIKPC, yueOnas mucuurnnuna «Marematuka (mpod)
BXOJUT B COCTaB OOmMX 00IIe00pa3oBaTeNbHBIX YYEOHBIX JUCIUIUIMH,
dbopMUpyeMBIX U3 00s13aTeNBbHBIX MpeaMeTHBIX obnacteit ®I'OC cpennero obmero
obpazoBanwsi, as npodeccuit CITO TexHudeckoro mpoduist mpoPecCHOHATBHOTO
oOpa3zoBaHus.



PE3YJIbTATbI OCBOEHNS YYEBHOMN JUCIATIIMHBI

OcBoenue conepxaHusi ydyeOHOM nucuuriiuHbl «Martemaruka (mpod)
00ecreurBaeT JOCTHKEHHUE CTYACHTaMU CIIEIYIOUIUX Pe3)ibmamos:
. JIMYHOCTHBIX:

~  c(opMUPOBAaHHOCTH MPEACTABICHUM O MATEMATHKE KaK YHUBEPCAIHLHOM
S3bIKE HAYKH, CPEACTBE MOJCIMPOBAHUS ABJICHUM U MPOLECCOB, UIEIX U METOJaX
MaTE€MaTUKH;

~ TOHMMAaHHWE 3HAYUMOCTM MATEMaTUKH [JI1 HAyYHO-TEXHUYECKOIO
nporpecca, CGHOPMHUPOBAHHOCTH OTHOIICHWS K MAaTeMAaTHKE Kak K YacTd
001IeyeIoBeueckor KyJbTYphl 4Yepe3 3HAKOMCTBO C MCTOpUEH pa3BUTHSA
MAaTEMATHKH, YBOJIOLIMEN MATEMATUYECKUX UJIEH;

~  pa3BUTHE JOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBITIUICHUS HA YPOBHE, HEOOXOIUMOM
Ut Oyyiien npodeccuoHaIbHOM ACSITENbHOCTH, ISl TPOJOJKEHUS 00pa30BaHus
U CaMO0Opa30BaHMUS;

~  OBJAJICHHE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHUSMU, HEOOXOAUMBIMU
B TIOBCEJHEBHOM >KHU3HHU, [UIsi OCBOEHUS CMEXHBIX ECTECTBEHHO-HAYUYHBIX
JUCUUIUIMH W JAUCHUIUIMH Npo(eCCUOHATBHOTO IMKJA, I  [OJy4YeHUs
oOpa3oBaHMs B 00JacTAX, HE TPeOYyIOUIUX YIIyOJICeHHOM MaTeMaTH4ecKOon
MOATOTOBKH;

~ TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHUCJE
caM000pa30BaHMIO, Ha TPOTSHKEHUU BCEHW JKW3HU; CO3HATEIHLHOE OTHOIICHHE K
HEIMPEPHIBHOMY O0pa30BaHUI0 KaK YCIOBHUIO YCICITHON MpodecCHOHATBHOU WU
OOIICCTBEHHOU JIESITCIILHOCTH;

~ TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKON u
OTBETCTBEHHOM JEATEIHbHOCTH;

~ TOTOBHOCTH K KOJJIEKTUBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMMU
B 00pa3oBaTenbHOM, OOIECTBEHHO TMOJE3HON, Y4YEOHO-UCCIIEeI0BATENbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

~ OTHOIIIEHHE K TPO(PEeCcCHOHANBHON NEATeTbHOCTH KaK BO3MOXHOCTH
ydyacTusi B pEHIEHUWM  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAPCTBEHHBIX,
0011IeHAITMOHAIBHBIX MPOOJIEM;

. MeTanpeIMeTHbIX:

— YMEHHUE CaMOCTOATEJIbHO OMPEACIISITh LENH JIEITEIIbHOCTH U COCTaBIISITh
IJIAaHbl  JIEATEIIbHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JIESITEIBHOCTh; HMCIOJb30BaTh BCE BO3MOKHBIE PECYpPCHI A
JIOCTUKEHHUSI TIOCTaBIICHHBIX I€J€d M pealu3aluu IUIAHOB JEATEIIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

— YMEHHE MNPOAYKTHUBHO OOLIATHCS M B3aMMOJCIHCTBOBATH B MPOIECCE
COBMECTHOM  JIESITENIbHOCTH, YYWUTHIBATh MO3UIMH  JAPYTUX  YYACTHUKOB
NesATeIbHOCTH, 3QPEKTUBHO pa3peliaTb KOHPIUKTHI,

— BIAJCHHE HaBbIKAMHU I[O3HABATEIbHOM, y4eOHO-HMCCIIEIOBATEILCKON H
IPOEKTHOHN JesATeNIbHOCTH, HAaBBIKAMHM pPAa3pelIeHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUIECHUS TPAKTUYECKUX 3a/1a4,



MIPUMEHEHUIO PAZJIUYHBIX METOAOB IIO3HAHUS;

— TOTOBHOCTb U CIHOCOOHOCTH K CaMOCTOSITEIbHOW WH(OPMAIMOHHO-
[I03HABATEIbHOU JEATEIIbHOCTH, BKIIOYAsT YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHHUKAX HMHGPOpMALIMM, KPUTHUYECKH OILICHMBaTh W HWHTEPIPETHPOBATH
nH(opMaIHio, MOTy4yaeMyl0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJAJEHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO
M3J1aratb CBOXO TOYKY 3PEHMS, UCIIOJIb30BaTh AJCKBATHBIE SI3bIKOBBIE CPEICTBA,

— BJIAJICHUEC HaBBIKAMHM T[I03HABATEIBHOW PEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JICUCTBUM H MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB U
OCHOBAHWM, TPAHUI] CBOETO 3HAHUS U HE3HAHUSI, HOBBIX O3HABATEIIbHBIX 3a7a4 U
CPEICTB ISl UX JOCTUKEHUS,

— [EJNCYCTPEMJICHHOCTh B TIOMCKaxX W  IPUHATHM  PELICHUM,
CO00Pa3UTENHHOCTh M MHTYUIIHSI, PA3BUTOCTH MPOCTPAHCTBEHHBIX MPECTABICHUMN;
CIIOCOOHOCTH BOCTIPUHUMATDH KPACOTy U TAPMOHHIO MUDA;

® IpeaAMeTHbIX:

c(hOpPMHUPOBAHHOCTh MPEJACTABICHUNA O MaTEMaTHKE KaK 4YacThd MHPOBOU
KyJbTYpbl M MECTE€ MAaTeMaTUKH B COBPEMEHHOM IMBWJIM3AIMH, CIIOCO0axX
OIKMCAHMUS ABJICHUU PEAJIbHOTO MUPA HA MATEMATUYECKOM SI3bIKE;

c(hOPMUPOBAHHOCTh TMPEACTABICHUN O MAaTeMaTUYECKUX TOHATUSIX Kak
BOXHEUIINX MATEMATUYECKUX MOJIEIISIX, MO3BOJAIOIIMX OIUCHIBATH U U3y4aTb
pa3HbIE TIPOLIECCHI W SBIICHUS; MOHUMAHHUE BO3MOXXHOCTH AKCHOMATHUYECKOTO
IIOCTPOCHUSI MATEMATUYECKUX TEOPUH

BJIAZICHUE METOJAMM JI0KA3aTEIbCTB U AITOPUTMOB PEIICHUS, YMEHUE HUX
IIPUMEHSATH, IIPOBOJAUTH JTI0KA3ATEIbHBIE PACCYKICHUSA B XO/I€ PELLICHU 3a/1a4;

— BJAJECHUE CTAHAAPTHBIMU TIPUEMAMHU PEIICHUS pPaLUOHAIBHBIX U
HMPPALMOHAIBHBIX, TTI0KA3aTEIbHbBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHNUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B
TOM YMCJE JUIsl TOUCKA MYTH PEUICHHWS W WUIIOCTPALIMU PELICHUS YPAaBHEHUU U
HEPABEHCTB;

— c(hOpMHUPOBAHHOCTh  MPEJCTABICHUH 00  OCHOBHBIX  TOHSTHSX
MAaTEMATUYECKOTO aHAJIN3a U UX CBOMCTBAX, BJIAJECHUE YMEHUEM XapaKTEPU30BATh
noBefieHue (PYyHKIIMI, MCIOJIb30BaHUE TMOJYYEHHBIX 3HAHUW JUIsl OMHCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJAJICHUE OCHOBHBIMMU IIOHATHUSAMHU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpu4ecKuXx (pUrypax, ux OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacrio3HaBaTh reoMeTpuyeckue (Urypbl Ha 4epTekax, MOACISIX U B pPeaIbHOM
MUpE; MPUMEHEHUE U3YUYEHHBIX CBONCTB reoMeTpudecKkux Guryp v Gopmyn ais
pELIEHNS TEOMETPUUECKUX 3a1a4 Y 3a]1a4 C IPAKTUYECKUM COLAEPKAHUEM;

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUM O TMpoleccax ¢ SBJICHUSX,
MMEIOIIUX BEPOATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
pEAIbHOM MHpPE, OCHOBHBIX NOHATHUSAX JJIEMEHTAPHOM TEOPUU BEPOSTHOCTEM;
YMEHUW HaXOAuUTh U OIICHUBaTh BEPOSATHOCTH HACTYIUIGHUS COOBITUNA B
MIPOCTEUIINX MPAKTUYECKUX CUTYALHSIX U OCHOBHBIE XAPAKTEPUCTUKHU CIyHYANHBIX
BEJIMYNH;



— BIAJCHUE HABBIKAMU  MCIOJIb30BAHUSI TOTOBBIX  KOMIBIOTEPHBIX
IporpamMm Mpu PEIICHUH 3aad.

COJEPXXAHUE VUEBHOU JAUCHUITJIHBI
BBenenue

Marematuka (mpod) B Hayke, TEXHHKE, DKOHOMHKE, WH(OOPMAITMOHHBIX
TEXHOJIOTUSIX M TPAKTHYECKOW nesTtenbHOCTH. llenm w 3amaum  u3ydeHus
MaTteMaTuKH npu ocBoeHuu npodeccuii CITO.

AJITEBPA

Pa3BuTHne noHsATHS O YKCIE

Ilenbie 1 panroHalibHBIC yucia. JlelcTBUTENbHbIC YKcia. [IpubnudsicernHvie
svruucaenus. Komnaexcuvle uucna.

Kopnu, crenenu u norapudmbl

Kopuu u crenenn. KopHu HaTypaJbHOWM CTENIEHHM U3 YHCIA U UX CBOMCTBA.
CreneHn ¢ pauuMOHAIBHBIMH IIOKA3aTEJsIMM, MX cBoWcTtBa. CreneHu ¢
JNEHUCTBUTENBHBIMU TMOKa3aTenssMu. Cgolicmeéa cmeneHu ¢ O0eucmseumenbHbim
noxasameinem.

Jlorapudpm. Jlorapudm uucna. OcHOBHOE JOTapu(PMHUUECKOE TOXKIECTBO.
Jlecsatuunbie u HaTypanbHbie Jorapudmel. [IpaBuna aeiicTBuil ¢ morapupmMamu.
[Iepexo1 K HOBOMY OCHOBAHHIO.

[IpeoOpa3zoBanue  anreOpamveckux  BblpakeHuil.  [IpeoOpaszoBanue
PalMOHAJIBHBIX, MppanoOHaIbHbIX CTEIICHHBIX, MTOKA3aTEIIbHBIX 151
Jorapu(pMUYECKUX BBIPAKEHHM.

[IpakTueckue 3ausaTHs

Apudmerrueckue AEHCTBUA HaJ YHUCIAMHU, HAXOXKJIECHHE MNPUOIMKEHHBIX
3HAYEHUWA BEJIMYMH W  MOTPEIIHOCTe  BbIYMCIEHHH  (aOCOMIOTHONM U
OTHOCHUTEIBHO ), CPABHEHUE YNCIIOBBIX BBIPAKECHUH.

Brruncnenue u cpaBHEHHE KOPHEW. BhITTOTHEHNE pacyeToOB C paIUKAIAMMU.

Pemenne uppaunoHaIbHBIX ypaBHEHUN. HaxoxkaeHne 3HaYeHU CTENEHEN ¢
pauuoHanbHbIMU  TokazatensamMu. CpaBHenue creneHeidl. [IpeoOpazoBanus
BBIPAXEHUH, COAECPIKAILIMX CTEICHU. PellIeHNe M0Ka3aTeNIbHBIX YPABHEHUM.

Peuienne npukiagHbIxX 3a1a4.

Haxoxnenue 3HaueHuil Jsorapupma MO MPOU3BOJILHOMY OCHOBAHHUIO.
[lepexon OT OOHOrO OCHOBaHMSA K JApyromy. BpluucieHue wu CcpaBHEHHE
norapudmos. JlorapudmupoBaHue U MOTEHIIMPOBAHUE BhIPAXKEHUMH.

[TpuO>KeHHbIE BBIYMCIEHUS U PEILICHUS PUKIIAIHBIX 3a/1a4.

Pemenne norapudmuueckux ypaBHEHUI.



OCHOBBI TPUTOHOMETPHUU

OCHOBHBIE TOHATHS

Pannannas mepa yrna. BpamarensHoe nrxeHue. CUHYC, KOCUHYC, TAHTE€HC
Y KOTAHI'€HC YMCIIa.

OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA

®opmynel  npuseneHus. Dopmyinbl  ciaoxeHus. DPopmyisbl  YABOCHUS
Dopmynvl NOIOBUHHO2O Yeaa.

[IpeoOpazoBanus MPOCTEHIIIMX TPUTOHOMETPUUECKUX BBIPAKCHHIM

[Ipeobpa3oBanre CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMH B IPOU3BEACHUE U
IPOU3BENEHUSI B CYMMY. BwipaoiceHue mpuecoHomempuyeckux @yHKyuti uepes
MAaH2EHC NOJIOBUHHO20 ap2YMEeHma.

TpuroHoMerpryeckue ypaBHEHHsI 1 HEPABEHCTBA

lIpocmetiwue mMpucoHOMempuiecKue VPABHEHUA. [Ipocrerimmue
TPUTOHOMETPUYECKHE HEPABEHCTBA.

OOparHble TPUTOHOMETPUYECKHE (PYHKIUU. ApPKCUHYC, AapKKOCUHYC,
apKTaHIEHC.

[IpakTrueckue 3aHATHS

Pannannpiii MeTon wW3MeEpeHus YIJIOB BpaIllEHHWs M CBS3b C TI'PaagyCHOU
MEpOH.

OCHOBHBIE ~ TPUTOHOMETPUUECKHE TOXKAECTBA, (POPMYJbl  CIOKEHUS,
yIBOEHUS, MpeoOpa3oBaHME CYMMbI TPUTOHOMETPUYECKUX  (YHKIUH B
IIPOU3BENIEHUE, TPEOOPA30BaHNE IPOU3BEICHUS TPUTOHOMETPUUECKUX (QYHKIUI B
cymmy. IIpocreiimne TpuroHoMeTpuYECKUe YpaBHEHNs U HEPABEHCTBA.

OOpaTHble TPUTOHOMETPUYECKHE (YHKLUMU: apKCUHYC, apKKOCHUHYC,
aApKTaHI'EHC.

®YHKIUU, UX CBOMCTBA U TPA®UKH

Oyukiuu. OO6nacTb ONpefeneHuss W MHOXECTBO 3HAaueHUM; rpaduk
GbyHKIIUU, TOCTpOCHHE TpaPUKOB PYHKIIMM, 3aJaHHBIX PA3TUMYHBIMU CIIOCOOAMM.

CaoiicTBa GYHKIINH. MOHOTOHHOCTB, YETHOCTb, HEYCTHOCTb,
OTPaHUYCHHOCTh, TEPHOIUYHOCTH. I[IpoMexyTkn Bo3pacTaHusi W yOBIBaHUS,
HauOoJIbIlIee W HaWMEHBIIEe 3HA4YeHHUs, TOYKH DJKcTpemyMma. ['paduueckas
uHTepnperanus. [lpumepsl (QYHKIIMOHANBHBIX 3aBUCHUMOCTEH B  peajbHBIX
mpoiieccax u sABIeHUsX. Apudmerndyeckue ornepanuu Haja QyHKiusMua. CrokHas
bynkus (komnosuuus). Ilonsamue o nenpepvléHocmu yHKYUU.

Obpamuvle ¢hynkyuu. OOIACTH ONpeeacHus U 00J1acTh 3HaAYSHUH 00paTHOMN
dbynkuuu. ['paduk oObpaTHOM PyHKITUN.

CrerneHHbBIC, TTOKA3aTeNbHBIC, JIOTApU(PMUICCKHE W TPUTOHOMETPHUUYSCKHEC
(GyHKUIHU.

OOpatHble TPUTOHOMETPUYECKHE (PYHKIIUU

Onpenenenus QyHKIUM, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanusi rpadukoB. I[lapamnensHbli  HEpeHOC, CUMMETPUS
OTHOCHUTEILHO OCEH KOOPIWHAT M CUMMETPHUSI OTHOCHTEIIBHO Hadaja KOOPIHWHAT,



CUMMETPHUS OTHOCUTENBHO IPSAMOM Y = X, PacCTSHKEHHE M CXKATUE BJOJb OCEU
KOOpAUHAT.

IIpakmuueckue 3auamus

[Ipumepsl 3aBUCUMOCTEN MEXIY MEPEMEHHBIMH B PEAIbHBIX MPOIIECCaX U3
CMEKHBIX JUCLIUILINH.

Onpenenenve QyHKIUN.

[Toctpoenue u urenne rpadpukoB QyHKIUHA.

UccnenoBanme GyHKINN.

CsolicTBa JIMHEHUHOM, KBaJApaTUYHOM, KYCOYHO-JINHEMHOU u
JPOOHOIMHEMHON (PYHKITHIA.

HenpepriBHble U TepuoInYECcKUE (PYHKIIHH.

CaoiicTBa U rpauKu CUHyca, KOCUHYCa, TAHT€HCA U KOTaHTEHCa.

OO6parHble GQyHKUUU U UX TpadUKH.

OOparHble TPUTOHOMETPUYECKHUE (PYHKITUH.

[IpeobpazoBanus rpaduka GyHKIIHUH.

IMapmonunueckue konedanus. [lpukianueie 3agauu.

[TokazaTenbHble, JOorapupMUUECKHE, TPUTOHOMETPUUYECKUE YPaBHEHUA WU
HepaseHcmada.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Ilocnedosamenvnocmu. CrocoObl  3aJlaHdsi M CBOMCTBA  YHCIOBBIX
nocienoBarenbHocTel. CyMMHpOBaHHE  IOCIENOBAaTEIbHOCTEN. beckoHeYHO
yOBbIBaIOIIas TEOMETPUYECKasi TPOTPECCHS U €€ CyMMa.

IIpoussoonas. llonstre o MPOU3BOAHON (YHKIIHMHU, €€ T€OMETPUUECKUN U
dusznyeckuii cMbIC. Y paBHEHHE KacaTenbHOU K rpaduky dyHkuuu. [IponsBogasie
CyMMBI, Pa3HOCTH, NPOU3BEACHHUS, 4YacTHbIe. [Ipou3BOAHBIE  OCHOBHBIX
AJIeMEeHTapHbBIX (QYyHKIWH. [IpuMeHenne mpou3BOAHON K MCCIIEIOBAHUIO (QyHKITAN
¥ TIOCTPOEHUIO TPAPUKOB.

[Tpumepsl UCTIOIB30BAHUSA TPOU3BOAHON B PEIIEHUH NMPUKIAJAHBIX 33/1a4ax.
Bropast mpousBoaHas, ee reoMerpuueckuil U usmueckuii cMmbica. Haxoxaenue
CKOPOCTH JIs TIPOIIecca, 3aJaHHOTO (OpMYIIOi U TpaduKrom.

llepsoobpasznasa u unmeepan. llpuMeHeHue onpeneNeHHOro UHTerpaia s
HAXOXJEHUS IUIOIIAAW KpUBOJMHEHMHOW Tpanenuu. Dopmyna HprotoHa—
Jleitonuna. Ilpumepsl npuMeHeHHsI UHTETpasia B PU3KUKE U TEXHUKE.

HpaKmutteCKue SAHAMUA

IIponsBonHas: MEXaHUYECKUNA U T€OMETPUUYECKUN CMBICI IPOU3BOJHOM.

VYpaBHeHHE KacaTeabHON B 00IIEM BHUJIE.

[lpaBuna u dopmynsl auddepennrpoBanus, TabIUIAa TPOUIBOIHBIX
3JIEMEHTApHBIX QYHKIUH.

HccnenoBanne GyHKINU C TOMOIIbIO POU3BOIHOM.



Haxoxxnenvne HanOONbIIEro, HAMMEHBINETO 3HAYCHUS W DKCTPEMATbHBIX
3HAYCHHUH (PYHKITUH.

WHuTerpan u nepBooOpa3Hasi.

Teopema HeroTona—JleliOHuia.

[IpuMeHeHre nHTErpaja K BEIYUCICHUIO (PU3MYCCKUX BEIIMYMH U TUTOIIAICH.

YPABHEHUSA U HEPABEHCTBA

Ypasnenuss u cucmemvr ypaeuenuti. PanuoHanbHble, HppaLMOHAIBHBIE,
IIOKA3aTEJIbHBIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIPUEMBbl WX pELICHUs (Pa3oKeHHEe Ha MHOXKUTENU, BBEICHUE
HOBBIX HEU3BECTHBIX, [10ICTAHOBKA, TpaUIeCKuil METON).

Hepagerncmea. PannoHalbHbIE, HWPPALMOHAIBHBIE, ITOKA3aTEIbHBIE U
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonb3oBanue CBOMCTB U TpauKoB (PYHKIUI MPU pPELICHUU YPABHEHUN U
HEpaBeHCTB. MeTO1 UHTEPBAJIOB.

Ilpuxnaonwvie 3a0auu

[IpuMmeHeHne MaTeMaTHYECKHMX METOHNOB ISl PELICHUs COIEPKATEIbHBIX
3a/1a4d U3 pa3IuYHbIX 00JaCTeN HAYKU U MPAKTUKU.

WNuTepnperanus pe3ysibraTa, y4eT peajbHbIX OrPaHUYCHUH.

IIpakTrueckue 3aHATUS

Kopuu ypaBHenmii. PaBHocunmbHOCTH ypaBHeHmil. [IpeoOpaszoBanue
YPaBHEHUM.

OCHOBHBIE IPUEMBI PEILICHNS YPAaBHEHUI. PenieHne cucteM ypaBHEHHM.

Hcnonbs3oBaHre CBOMCTB U rpauKoB PYHKIUHN IJIs1 pELICHUs YPAaBHEHUH U
HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOITHOCTEH

DneMeHTbl KOMOMHATOPUKH
OcHOBHbIE TIOHATHA KOMOWHATOPUKU. 3aJadyd Ha TMOJCYET dYHCla
pa3MelleHnii, mepecTaHOBOK, coueTaHuil. Pemenue 3aau Ha nepeGop BapuaHTOB.
®opmyna Ounoma Hprorona. CpolicTBa OMHOMUHANBHBIX KO3(PUIIUEHTOB.
Tpeyronbauk [Tackais.

DIEMEHTBI TEOPUH BEPOATHOCTEN

Cobvimue,  6eposimHOCmb  COObLIMUS, — CNOJCEHUe U YMHOMICEHUE
seposimrocmeil. TloHsATHE O HE3aBUCUMOCTH CcOOBITHH. JluckpeTHasi ciydaiinas
BEJIMYMHA, 3aKOH €€ pacmpeaeneHus. YHCIOBbIE XapaKTEPUCTHUKU JTHUCKPETHOU
ciy4aiiHoi BennurHbl. [IoHATHE 0 3aKOHE OOJIBIINX YHCEIT.

DNeMEHThl MaTEMaTHYECKON CTATUCTUKHU

Pemenne npakTuyeckux 3a1a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOOB.



Ilpakmuueckue 3anamus

Uctopus pazBuTus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKH U
UX POJIb B PA3JIMYHBIX C(hepax YeIOBEUECKON KUZHEACATEITLHOCTH.

[TpaBuia KOMOMHATOPHUKH.

Pemienne koMOMHATOPHBIX 3aj1a4.

Pa3Merienusi, coueTaHus U epecTaHOBKHU.

bunom HrroroHna u tpeyronsuuxk [lackans.

[Ipuknanubie 3anaymn.

Knaccuueckoe omnpeneleHue BEPOSTHOCTH, CBONCTBA BEPOSITHOCTEH,
TeOopeMa O CyMMeE BEPOSITHOCTEM.

Brruncnenue BEpOATHOCTEN.

[Ipuknagubie 3anaymn.

IIpencraBieHre YUCIOBBIX JAHHBIX.

[Ipuknanusie 3amayu.

T'EOMETPUA

LIpsmvle u nrockocmu 8 npocmpancmee

B3anmHoe pacnosioxkeHne IByX NpsIMBIX B MpocTpaHcTBe. [lapamnenbHoCcTh
NpsIMOKM U TUIOCKOCTH. I[lapamnenbHOCTh IWIOCKOCTEW. llepreHauKyIspHOCTh
IpSAMOM M IIOCKOCTU. [leprneHauKysnsip ¥ HakJIOHHAsA. YTOJI MEXAY IHpsAMOU H
IIJIOCKOCTBIO. JIByrpaHHbIN YIOJL Yron MEXKIY IIJIOCKOCTSIMU.
[lepneHANKYISIPHOCTD ABYX MJIOCKOCTEM.

['eomeTrpuueckue mpeodpa3oBaHus MPOCTPAHCTBA: MapalIeNIbHBIN MepeHocC,
CUMMETPHS OTHOCUTENBHO MJIOCKOCTH.

[lapannensHoe NpPOEKTUpOBaHUE. [l10wjadb oOpmocoHaNbHOU HPOEeKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

Mnoeozpannuku

Bepwunwi, pebpa, epanu muocoepannuxa. Pazpeptka. MHOTOrpaHHbIE YTJIBI.
Brinmyknbsle MHOTOTpaHHUKH. Teopema Dinepa.

[Ipuzma. Ilpamas wu  wHakionnas 1pusma. IlpaBunpHas  npusma.
[Tapannenenunen. Kyo6.

[Inpamuna. [IpaBuneHas nupamuaa. Y ceuennas nupamuaa. Tetpasap.

Cummetpu B Ky0e, B apajuiesienuIiesie, B Ipu3Me U MUpaMuje.

Ceuenus ky0a, IpU3Mbl U MTUPAMUIBI.

[IpencraBieHre O NPaBWIbHBIX MHOTOTpaHHMKaxX (TeTpasape, Kyode,
OKTa’pe, NOJAEKAIPE U UKOCAIPE).

Tena u nogepxnocmu 8pawjenus

Humuanp u koHyc. YceueHHbI KOoHyc. OcHOBaHuUE, BbICOTa, OOKOBas
NOBEPXHOCTh, OOpa3yromiasi, pas3Beprka. (OceBble CEYEHUsT M  CEUCHUS,
IapajulesIbHbIE OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenbHas mI0CKoCTb K cdepe.

Hszmepenus 6 ceomempuu

O6neM u ero uzmepenue. uterpaibHas popmyna oobema.



dopmynbel 00beMa KyOa, MPSMOYTOJIBHOTO TapajuieNiennuIieia, MPU3MBI,
uuauHapa. Dopmynbl o0beMa nOUpaMuAbl M KoHyca. Dopmyibl momaau
MOBEPXHOCTEH IWIMHJIpa U KOHYca. PopMyIibl 00beMa 1apa u miomaan chepsl.

[Togo6ue ten. OTHOMIEHUS TUIOMIAEeH TOBEPXHOCTEN U 00HEMOB MO I00HBIX
TEJ.

Koopounamwi u eéexmopul

[IpssmoyronbHast (nekapToBa) CHUCTEMa KOOPJAMHAT B MPOCTPAHCTBE.
dopMyia pacCTOSHUAS MEXIY IBYMs TOYKaMH. YpaBHEHUS cPepbl, niockocmu u
NPSMOU.

Bekropel. Moayns BekTopa. PaBeHCTBO BeKTOpOB. ClOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4HCIO. Pa3nokeHue BEKTOpa IO HAIPaBJICHUSM. YTOJ
MEXIy IByMsi BekTtopamu. IIpoekinus BekTopa Ha ocb. KoopauHaThl BeKTOpa.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

Hcnonb3oBaHrue KOOPAMHAT M BEKTOPOB MPHU PEIICHUM MATEeMaTUYECKUX U
MPUKIIAIHBIX 3a]1a4.

Ilpakmuueckue 3anamus

[Ipr3HaKKM B3aMMHOT'O PACIIOIOKEHUS MIPSMBIX.

Y101 MexXay IpSIMbIMU.

B3auMHOe pacnonokeHue nNpsiMbIX U IIIOCKOCTEH.

[leprieHaUKYIISIp ¥ HAKJIOHHAS K TIOCKOCTH.

Yroa Mexy npssMou U ITIOCKOCTHIO.

TeopeMbl 0 B3aMMHOM PAaCIIOJIOKEHUU MPSIMOMN U TNIOCKOCTH.

TeopeMa o Tpex NnepneHauKyIspax.

[Ipyu3Haku 1 CBOKCTBA MAPAIUICIIBHBIX U HEPIECHAUKYISAPHBIX INIOCKOCTEH.

PaccTostHue OT TOYKH A0 TJIIOCKOCTH, OT MPSMOW 0 MIIOCKOCTH, PACCTOSTHUE
MEXKIYy  IUIOCKOCTSIMH, MEXAY  CKPCIIMBAIOIMIUMUCA  MHPSAMBIMH,  MEXIY
MPOU3BOJIbHBIMU (PUTYpaMH B IPOCTPAHCTBE.

llapannenvrnoe npoekmupoganue u e2o c6oucmaa.

Teopema o naowaou opmo2oHaAIbHOU NPOEKYUU MHO20Y20abHUKA. B3auMHoe
pacrmojoXeHne MPOCTPAaHCTBEHHBIX (PUTyp.

Pa3nuunble BUIbI MHOTOTpaHHUKOB. X n300paxenus. CeueHusi, pa3BepTKU
MHOTOrpaHHHUKOB. llnomanae moBepxHocTU. Buabl cumMMeTpuii B HNpPOCTPAHCTBE.
CumMeTpuss Tea BpallEHUST W MHOTOTPAHHUKOB. BblunciieHHWe I1Iiomane u
00BEMOB.

Bekropel. JlelictBuss ¢ BekTtopamu. JlexkaptoBa cucTemMa KOOpPJIMHAT B
MIPOCTPAHCTBE.

VYpaBHeHUE OKPYXKHOCTH, chepbl, MIOCKOCTH. PaccTosiHue Mexay TOUKAMH.
JelicTBusl ¢ BEKTOpaMH, 3aJaHHbIMM KoopAuHaTamH. CKasIpHOE NPOU3BEIICHHE
BEKTOPOB. BEKTOpHOE ypaBHEHNE NPSIMOU U TIIIOCKOCTH. VICIoIb30BaHNE BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEAyIUTOPHBIX 3aHATUN CTYJIEHTaM HapsAdy C PELICHUEM 3a1ad U
BBITOJIHEHUS MMPAKTUYECKUX  3aJaHUAd  MOKHO MPEIJIOKUTh  TEMBI
UCCIIEIOBATENBCKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTACIBHBIX
MEJKUX 3aa4 U YIOPaKHEHUH TpeasiaratoTcsl CIOKETHBIC 3aJaHus, TpeOyroliue



JUIUTEIBLHON pabOThl B paMKax OJHOM MAaTeMaTUYECKOW CUTyallud. IJTU TEMBI
MOT'YT OBITh KaK HWHIWBHAYAJIbHBIMH 3aJaHUSMH, TaK W TPYIIOBBIMH IS
COBMECTHOTI'O BBINIOJIHECHHUS UCCIICIOBAHHUS.

Tembl pepepaToB (I0KJIAI0B), HCCIAEA0BATEILCKUX MPOCKTOB
HenpepriBHbIE 1pOo0H.
[IpuMeHeHure CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapamnenbHOE MPOEKTUPOBAHUE.
Cpennue 3Ha4eHUs! U UX IPUMEHEHNE B CTaTUCTHUKE.
BekTopHoe 3a/1aHne NpsAMbIX U IIJIOCKOCTEN B POCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOoeOaHuM.
['paduueckoe perienre ypaBHEHUN U HEPABEHCTB.
[IpaBuiIbHBIE Y OJYIPABUIIbHBIE MHOTOTPAHHUKH.
KoHnueckue ceueHus u ux NpUuMEHEHHE B TEXHUKE.
[Tonsitue nuddepennmana u ero NPUIOKEHHUS.
CxeMbl MOBTOPHBIX UCHBITAHUIN bepHyuin.
HccenenoBanne ypaBHEHNUN U HEPABEHCTB € MMAPAMETPOM.

VVVVVVVVVVVYY

TEMATHUYECKOE ITNIAHUPOBAHHUE

[Ipu  peanuzammu  cojepkaHus  00IIe0Opa3oBaTENbHON  y4eOHOM
muctuiinHael - «Martematuka (mpod): anrebpa W Hadala MaTEMaTUYECKOIo
aHanu3a; reomerpus» B mnpeaenax ocBoenuss OOIl CIIO na 6a3e OCHOBHOTO
oOmiero oOpazoBaHusi ¢ mojydeHueM cpeaHero oomiero obpazoBanus (IIIIKPC)
MaKcUMasibHas yuyeOHasi Harpy3ka o0ydaromuxcs COCTaBJIseT:

- no npoeccusam CIIO texuuueckoro mpodumnst — 427 4acoB, U3 HUX
aynuTopHasi (00si3aTenbHasi) Harpy3ka OOydarolIMXCs, BKIIOYAs MPAKTHUYECKUE
3aHATHS, — 285 4YacoB; BHeayJAUTOpPHAs CaMOCTOATENIbHAs padoTa CTYJEHTOB —
142 gaca;



TEMATUUYECKHUM IVIAH

KomnuecTBo yacoB

[Tpodunu
Bun yuebnoit paboTs IPO(eCcCHOHAIEHOTO
o0Opa3oBaHUs
TEXHUYECKUU
Aynuropnsle 3ausaTus. Coaepkanue 00ydeHust [Tpodeccuu CITIO

BBeneunue 1
Pa3BuTHE NOHATHS O YUCIE 12
KopHu, crenenu u norapudmsl 11
[IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE 22
KombunaTopuka 12
KoopauHaathr 1 BEKTOPHI 18
OCHOBBI TPUTOHOMETPUH 32
Oyukuuu u rpadpuku 26
MHOrorpaHHMKHY U KPYTJIbIE TeJa 46
Hauana maremaTtrdeckoro ananmsa 37
WNHTterpan u ero npuMeHeHue 21
DJIeMEeHTHI TEOpUHU BEPOSATHOCTEH " 12
MaTeMaTHYECKON CTaTUCTUKHU

VYpaBHeHMsI U HEPABEHCTBA 35
Uroro 285

BreayautopHas caMocTosiTeNnbHas paboTa

[ToaroTroBka BBICTYIJIEHUM 110 3aJaHHBIM TEMaM, 142

TOKJIaJI0B, pedepaToB, Icce, HHIUBUIYATLHOTO
MIPOEKTa C UCIOIb30BaHUEM HH(GOPMAIIMOHHBIX
TEXHOJIOTUHU U JAP.

Ilpomercymounas ammecmauus 6 popme oughgpepenyuposannozo 3auema

U IK3amena

Bcero

427




XAPAKTEPMCTHUKA OCHOBHBIX BUJJOB YUEBHOI

HEATEJIbBHOCTU CTY IEHTOB

Conepxxanue XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH CTYAEHTOB
oOy4deHus (Ha ypoBHE y4eOHBIX JEHCTBHIN)

Beenenne O3HAKOMIIEHHE C POJIbIO MATEMATUKU B HAyKE, TEXHUKE,
HKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUIECKON
nesaTeabHOCTH. O3HAKOMIJIEHHUE C LIEJISIMU U 3a/1a4aMU U3YYEHUS
MaTeMaTHKU Mpu ocBoeHuu npodeccuit CI1O u
cnenuansHocter CIIO

AJITEBPA
PazButne Boimonnenue apupMeTHueckux ACUCTBUNA HaAJA YHCIIAMH,

IIOHATHA O YUCJIIC

co4yeTasi yCTHhIE M TUCbMEHHBIE IPUEMBI.
Haxoxnaenne mnpuOMMKEHHBIX  3HAUYEHUW  BEJIMYMH U
MIOrPENTHOCTEN BBIUHCIICHUN (abcomroTHOM u
OTHOCHUTEJIbHOM ); CPaBHEHUE YUCIIOBBIX BBIPAXKEHUI.

KopHn, cremnenn,
Jorapu@msl

O3HaKOMIIEHHE C MTOHSATUEM KOpPHA N-1{ CTENEHU, CBOMCTBAMU
pPagUKaJIOB U PaBUJIaMU CPABHEHUS KOPHEU.
DOopMyIMPOBAHUE ONPEACIECHUS KOPHSA M CBOMCTB KOPHEW.
Brrunciienne u cpaBHEHHE KOPHEM, BBIIOJHEHUE NPUKHIKH
3HaueHus KopHs. [IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUM, COACPKALIUX PATUKAIIBI.

Beinonnenune pacyeroB 1no  QopmynaMm, CcoaepiKaluMm
pajMKaibl, OCYIIECTBISAS HEOOXOAMMBbIE IIOJCTAHOBKH U

npeoOpa3zoBaHusl. Onpenenenue PaBHOCHJIBHOCTH
BBIDQKEHUW C paaukKagaMy. PelieHne HppalruoOHAIbHBIX
YPaBHCHUU.

O3HakOMJICHHE C TOHSTHUEM CTEIEHH C JIEWCTBUTEIbHBIM
MIOKa3aTeJIEM.

HaxoxxneHne — 3Ha4eHWl  CTENEHW, MCHOJb3ysd  IpHU
HEOOXOMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchlBaHUE KOpPHSA N-U CTENEHW B BHJE CTENEHU C
JIpOOHBIM TIOKa3aTeIeM U Ha00OopoT.

®opMyIMpPOBaHUE  CBOWCTB  CTENEHEW.  Bwluncienue
CTEIEHEN C palMOHAIBHBIM IOKA3aTEJIEM, BBIIOJIHEHUE
NPUKUIKY 3HAYEHUS CTEIIEHU, CDABHEHHUE CTETICHEN.
[IpeoOpa3zoBaHue 4YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUM,
COAEp)KAIMX CTEIEHHW, IPUMEHsS CBOMCTBAa. Pemienue
MOKA3aTEJIbHBIX YPABHEHUMN.

O3HakOMJIEHHE C TPUMEHEHUEM KOpPHEW W CTEIEHEU npu
BBIYMCJIEHUN CPEIHUX, JEJIEHUU OTpe3Ka B  «30JI0TOM
ceyeHun». PenieHue MNpUKIAIHBIX 33Ja4 Ha  CIIOXKHbBIE
IPOLIEHTHI




IIpeo6pazoBanue

Brimonnenne mnpeoOpa3oBaHU BBIPAKEHUH, ITPUMEHEHHUE

anrebpanyeckux | GopmMyi, CBS3aHHBIX CO CBOMCTBAMHM  CTENEHEW W
BBIPAKEHUI jorapu(pMoB.
Onpenenenue oOnacTu JIOITYCTUMBIX 3HAYEHUMN
JorapupMUYECKOro BBIPAKEHHUS. Pemenue
Jorapu(pMUUYECKUX ypaBHEHUHN
OCHOBbI TPUTOHOMETPUU
OcHOBHBIE N3yuenune paguaHHOIO METO/Ja U3MEPEHUS YIJIOB BpaIllCHUS
TTOHSITUSA U WX CBSI3M C TpaaycHou wmepoiu. HM3ob0paxeHue yriioB
BpaIllEHUsSI HA OKPY>KHOCTH, COOTHECEHHE BEJIMYMHBI yIJia C
€ro PaCMOI0KEHUEM.
dopMyIUpOBaHUE  OMNPEACNIICHUA  TPUTOHOMETPUUYECKUX
byHKUMA I YIVIOB  MOBOPOTa W OCTPBIX  YIJIOB
OPSIMOYTOJIBHOTO  TPEYroJibHUKa W OOBACHEHHE  HX
B3aMMOCBSI3H
OcHOBHBIE [IpuMeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIIECTB JIJIs
TPUTOHOMETPHUYE | BHIUUCICHUS 3HAUYEHUM TPUTOHOMETPUYECKUX (PYHKIUU MO
CKHE€ TOKJIECTBA | OJHOW M3 HUX
[IpeoOpazoBanusi | M3ydyeHre OCHOBHBIX (DOPMYJ TPUTOHOMETPHUH: (HOPMYIIBI
MPOCTEUIITUX CJIOKEHMUS, YABOEHUS, npeoOpa3oBaHUs CYMMBI
TPUTOHOMETPHUYE | TPUTOHOMETPUYECKUX  (QYHKIMA B  TPOU3BEACHUE U

CKMX BBIPAKEHUHN

MNpOU3BCACHHUA B CYMMY W IIPUMCHCHHUC IIPpU BbIYUCIICHUH
SHAYCHUA TPUTOHOMCTPUUYCCKOI'O BBIPAKCHHA U YHPOIICHUA
€ro.

IIpocrenmmue
TPUTOHOMETPUYE
CKME YpaBHEHMSA
Y HEPAaBEHCTBA

Pemenne mo dopmyraMm U TPUTOHOMETPUUECKOMY KpYTY
IIPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.
[Ipumenenue oOOHIMX METONOB PpELICHHUS  YpaBHEHHI
(npuBeneHHe K  JIMHEMHOMY,  KBagpaTHOMY,  METOJ
pa3loKEeHUsT Ha MHOXHUTENIH, 3aMEHbl NEPEMEHHOW) mnpu
pelICHUHM  TPUTOHOMETPUYECKUX  yYpaBHEHUH.  YMEHHE
OTMEYATh Ha Kpyre peneHus IIPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

Apkcunyc,
apKKOCUHYC,
ApPKTaHI'€HC
qucia

O3HaKOMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX
byHKIHiA.

N3yuenne  omnpeneineHud  apKCHHYCa,  ApPKKOCHHYCA,
apKTaHreHca 4ucia, GopMynupoBaHUe UX, H300pakeHHE Ha
CIMHUYHOW OKPY)XKHOCTH, NPHUMEHEHHE TPU PEIICHUH
YpPaBHEHUM

®YHKIIUU, UX CBOUCTBA U TPA®UKH




O yHKIUU. O3HakOMJIEHHE C TOHSITUEM NEPEMEHHOW, NpUMEpaMu

[TonsTne 0 | 3aBUCUMOCTEN MEXKy IEPEMEHHBIMH.

HenpepblBHOCTH | O3HAKOMJIEHWE € TMOHATHEeM rpaduka, OIpeesieHHe

byHKIMH NPUHAJICKHOCTH TOYKU Tpaduky ¢yHkuuu. OmnpeneneHue
no ¢opmyse mpocTerinei 3aBUCMMOCTH, BUJa €€ rpaduka.
Bripaxkenue o ¢popmysie oq4HOM epeMeHHON Yepes3 apyrue.
O3HakoMIIeHHE C ONpeeIeHUEM byHKIHH,
dopmynupoBanue ero. Haxoxaenue o06aacTu onpeneaeHus u
o0nacTu 3HaUE€HUHN (PYHKIIHH

CaoiicTBa O3HakoMJICHHE c npuMepamMu (GyHKIMOHATBHBIX

byHKIMH. 3aBUCUMOCTEN B pEAbHBIX IMPOLECCAX U3 CMEKHBIX

['padpuueckas JVCLIUTLINH.

uHTepnperauus. | O3HAaKOMJIEHHME € JIOKAa3aTeJbHBIMH  PAacCyKICHUSMHU

[Tpumepsl HEKOTOPBIX CBOMCTB JMHEWHOW W KBaJIpaTUYHON (PYHKIIMH,

(GYHKIIMOHANBHBI | IPOBEACHUE HCCIIEIOBAaHUS JMHEHHOW, KyCOYHO-JTMHEWHOM,

X 3aBUCUMOCTEH | TPOOHO-TMHEWHOW W KBaapaTHYHOW (PYHKIIUN, TMOCTPOCHHE

B peanbHbIX | ux rpadukoB. [locTpoeHne m ureHue rpaPuKOB (PYHKIIHIA.

mpoIreccax u | UccnenoBanue GyHKINM.

SABJICHHSIX CoctaBrnenue BUIOB (YHKIHMA 1O JaHHOMY YCJIOBHIO,
peleHne 3a1a4 Ha SKCTPEMYM.
Brimonnenne npeoOpazoBanuii rpaduka GyHKIIMU

OOparHbie Wzyuenune nonamus oopamuou (hynkyuu, onpeneieHne Buaa

byHKIIMU U nocmpoenue epaguka oopamuol GyHKYuU, HAX0HCOEeHUe
ee obnacmu onpedenenus u oobnacmu 3Hadenutl. IlpumeneHme
CBOMCTB (yHKUMH TIpU UCCIECJOBAHUM ypPAaBHEHUH W
pelIeHny 3a1a4 Ha 3KcTpeMyM. O3HaKOMIIEHHE C MOHSATUEM
CJIO’)KHOU (PYyHKIIUH

CreneHHsle, Boruncnenue 3HaueHud (QYHKIMA MO 3HAYEHUIO apTyMEHTa.

nokasareibHble, | OmpeneieHHe TOJOXKEHUS TOYKM Ha Tpaduke 1o ee

jgorapuMuUecK | KOOpauHATaMm U Ha0OOPOT.

ue u | cnons3oBanue CBONCTB (DYHKIIMN JJISI CPAaBHEHUS 3HAYCHUM

TPUTOHOMETPHUYE | CTENEHEH U JIorapu(moB.

ckue (@ynkuuu. | [loctpoeHre rpaguKoOB CTENEHHBIX U JIOTapU(PMHUUECKUX

OO6paTHbIC byHKIUH.

TpUroHomeTpuue | PerieHue nokasaTenbHBIX U JOrapU(PMUUYECKUX YPAaBHEHUN U

ckue QyHKIIMU

HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HAaKOMIIEHHE C MOHATHEM HENPEPBIBHOW NEPHOIUYECKOMN
byHkun, QopMyIMpoOBaHHE CBOMCTB CHHYyCa M KOCHHYCA,
MIOCTPOEHUE MX IPAPUKOB.

O3HakOMJICHHE C TOHSTHEM TapMOHHYECKHX KOJIeOaHUil H
npUMepaMu TapMOHMYECKHUX KOJEOaHU MJig ONMUCAHHS
MPOLIECCOB B (PU3UKE U APYTUX 00JACTAX 3HAHMUS.
O3HAaKOMIIEHHE C TIOHSATHEM PA3PBIBHOM NEPUOIUYECKON
¢yHKIMM,  QOpMYIMpOBAaHME  CBOWMCTB  TaHINEHCA WU




KOTaHT'€HCa, MOCTPOCHHE UX TpadUKOB.

[IpumeHeHue CBOMCTB (DYHKIIMM 1Ji1 CpaBHEHHUsI 3HAYCHHM
TPUTOHOMETPUYECKUX byHKUIUHN, peleHns
TpUTOHOMETpHUUECKUX YypaBHeHUU. [locTpoenue rpadukos
00paTHBIX TPUTOHOMETPUYECKUX (YHKIMWA U OMpejesieHue
1o rpaukam uX CBOMCTB.

Brimonaenune npeobpazoBanus rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTenbH
OCTH

O3HaKOMIICHHE C TIOHSITHEM YHCIIOBOM MOCIIEI0BATEILHOCTH,
CIIOcO0aMu ee 3a/IaH¥sI, BBIYUCICHUSIMH €€ YJICHOB.
O3HaxomieHue ¢ NoHsmuem npeoeia nociedo8amerbHOCmu.
O3HAaKOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOI'O
YHCIOBOTO psa HA TPUMEpPE  BBIYUCICHHS  CYyMMBI
OeCKOHEYHO yObIBaIOIIe reOMETPUIECKON POrPECCUH.
Pemenne 3amay  Ha npuMeHeHHE (OPMYIBI  CYMMBI
OecKOHEYHO yObIBAIOIICH reOMETPUUECKON IPOTPECCU

[IpousBogHass wu
€€ MPUMEHEHUE

O3HaKOMIIEHHE C MTOHSATUEM ITPOU3BOJIHOM.

U3yuenue u QopmynupoBaHue €€ MEXaHMYeCKOro u
re€OMETPUYECKOTO CMBbICIIa, U3y4YEHHE aJIropuT™Ma
BBIYKCIICHUS] TMPOU3BOJHOM HAa TMNpUMEpPE BBIUUCICHUS
MTHOBEHHOM  CKOpPOCTH W YIJIOBOTO  Ko3(duimenta
KacaTeIbHOM.

CocTtaBreHne ypaBHEHUS KacaTeNIbHOM B 00IIeM BU/IE.
YcBoenne — mpaBun  guddepeHIUpOBaHUS,  TaOIMIIBI
IPOU3BOJAHBIX 3JIEMEHTAPHBIX (YHKIUH, MPUMEHEHHE IS
muddepeHMpoBaHus  (PYHKIHMM, COCTAaBICHUS YpaBHEHUS
KacaTeJIbHOM.

N3yyenue TeopeM O CBSI3M CBOMCTB (YHKUUU U
POU3BOAHOM, (DOPMYITUPOBKA UX.

[IpoBenenre ¢ TMOMOIIBIO MPOU3BOJHON HCCIIEIOBAHUS
GbyHKIUY, 3aIaHHOU (POPMYJIOH.

VYcraHoBIeHUE CBSI3U CBOMCTB (PYHKIIMU M MPOU3BOJAHON IO
ux rpadukam.

[IpumeneHne TPOU3BOAHOM I pElIEeHHs 3aJad  Ha
HAXO0XJIEHWE HaumOOJbIIEr0, HaWMMEHBIIEr0 3HA4YeHHs M Ha
HAXO0XJICHUE IKCTPEMyMa.

[TepBooOpazHas
U UHTETrpa

O3HaKOMIICHHE C TTOHSATHEM WHTErpajia u IepBOOOPa3HOM.
W3ydenue mpaBuiia BEIYUCICHUS NIEPBOOOPA3HON U TEOPEMBI
Herotona— JleiiOnuia.

Pemenue 3a1a4 Ha CBsI3b MEPBOOOPA3HOM U €€ IPOU3BOIHOM,
BBIYKCIIEHHE [1epBOOOPA3HOM Il TaHHON (QYHKIIUU.
Pemenue 3anay Ha NpUMEHEHUE UHTErpasia JJisl BBIYUCICHHS
(bu3MYEeCKUX BEJIMYMH U TUIOLIAIeH




YPABHEHUSA U HEPABEHCTBA

YpaBHeHus 151
CUCTEMBI
YPaBHEHUI
HepasenctBa u
CHUCTEMBI
HEPABCHCTB c
JBYMS
MepEMEHHBIMU

O3HakOMIJICHHE C TPOCTEHIIMMHU CBEIACHUSMU O KOPHAX
alreOpanvyeckux ypaBHEHUHM, MOHATUSAMHU HCCIIEJOBAHMUS
YPaBHEHUU U CUCTEM YPABHEHUM.

N3ydyeHne TeOpuM pPABHOCUIBHOCTM YpPAaBHEHUH U €€
npumeHeHus. [loBTopeHue 3anmucu pemeHus CTaHIapTHBIX
YpaBHEHUH, TMPHEMOB NpeoOpa3oBaHUS YpaBHEHUH IS
CBEJICHUS K CTAaH/IapTHOMY YPaBHEHHUIO.

Pewrenne pannoHanbHBIX, HPPALIMOHABHBIX, TOKA3aTEIbHbIX
Y TPUTOHOMETPUYECKUX YPABHEHHUI U CHCTEM.
Hcnonp30BaHue CBOMCTB U rpaUKOB (PYHKIUM ISl peLICHMSI
ypaBHeHui. lloBTOpeHHME OCHOBHBIX IIPUEMOB pEILEHUS
CUCTEM.

Pemenne ypaBHeHMH C¢ IPUMEHEHHEM BCEX IIPUEMOB
(paznmokeHusT ~ Ha  MHOXMTEIM,  BBEJCHHMS  HOBBIX
HEU3BECTHBIX, OJCTAHOBKH, IPpapuuecKoro MeToa).
Pewmenne cucrem ypaBHEHUH C NMPUMEHEHUEM PA3IHYHBIX
croco6oB. O3HaKOMIIEHHE C OOLIMMH BOMPOCAMH PELICHHUS
HEPABEHCTB UM MCIIOJIb30BAHUE CBOMCTB U IpauKOB (PYHKITHI
IpPU PELICHUM HEPABEHCTB. PellleHne HEepaBEeHCTB U CHUCTEM
HEPABEHCTB C MPUMEHEHUEM PA3IUYHBIX CIIOCOOO0B.
[IpumMeHeHne MaTeMaTHYeCKMX METOJAOB JJId pEelIeHUs
COJIepKaTeNbHbIX 3a/ad W3 pa3IUYHbIX 00JacTed HayKu U
IpaKkTUKU. HTEeprnpeTupoBaHUe pe3yJbTaTOB € y4eTOM
peanbHBIX OTPAaHUYCHUI

9JEMEHTbI KOMBUHATOPUKH, TEOPUM BEPOSITHOCTEH "

CTATUCTUKH

OcHOBHBIE N3ydyenne mnpaBuia KOMOWHATOPUKA U TMPUMEHEHHE MpPH

MOHATUSA peleHnyu KOMOMHATOPHBIX 3a/ad.

KOMOMHATOpUKH | Pemenne KOMOMHATOPHBIX 3a7ad METOAOM Iepedopa u IO
paBUIIy YMHOKEHHS.
O3HakoMIIeHHE C HNOHATUAMU KOMOWHATOPHKHU:
pa3MEIIECHUSIMHY,  COYETAHHUSAMM,  IEPECTAHOBKAMU W
dopmynamu st UX  BbluMCieHUsA.  OObsCHEHHE WU
npUMeHeHne (opMysn Il BBIUKCIEHMS  pa3MELIEHUl,
IIEPECTAHOBOK U COYETAaHUM IIPU PEUICHUH 3a1a4.
O3HakomieHne ¢ OuMHOMOM HbBIOTOHa U TpEyroabHUKOM
[Tackaya. Pemenne nmpakTU4eCKUX 3a1ad C UCIIOJIb30BAaHUEM
MOHSITUN U TIPaBUJI KOMOMHATOPUKH

ONEMEHTHI M3y4yeHne KIIaCCUYECKOIO  ONPENEIEHUS  BEPOSITHOCTH,

TEOPHUH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

BEPOSATHOCTEU PaccmoTpenne  npuMeEpOB  BBIYMCIEHHS  BEPOSITHOCTEM.

Pemenne 3amay Ha BBIYUCIIEHHE BEPOSITHOCTEN COOBITUI




[IpencraBnenne | O3HaKOMIICHHE C TPEACTABICHWEM YHCIOBBIX JAHHBIX U HUX
TaHHBIX XapaKTePUCTHKAMH.

(TabnuIpl, Pemienne mnpakTHUeCKUX 3ajad Ha OOpaOOTKY YHCIIOBBIX
JArarpamMmel, JAHHBIX, BRIYMCICHUE X XaPAKTEPUCTUK

IF'EOMETPUS

[Tpsimbie ®opMynMpoOBKa W TPUBEICHUE JOKA3aTEbCTB IMPHU3HAKOB
TUTOCKOCTH B3aMMHOTO  PACMOJOXEHUS TPSAMBIX H  IJIOCKOCTEH.
IPOCTPAHCTBE Pacro3naBanue Ha YepTekax U MOJIEISIX PA3IMUHBIX CITy4acB

B3aMMHOTO  PAaCHOJIOKEHMS  IPSAMBIX M IUIOCKOCTEH,
apryMEHTHUPOBAHUE CBOMX CYXICHHU. DPOpMyIMpOBaHHE
ONPENCICHUM, IPU3HAKOB M CBOMCTB IMAPAJUICIBHBIX H
NEPIECHINKYJIPHBIX IUIOCKOCTEN, ABYTPAHHBIX M JMHEWHBIX
YTJIOB.

BrinosiHeHNEe MOCTPOEHUs YIJIOB MEXKIY NPSIMBIMHU, IPSIMOKN
U IUIOCKOCTBIO, MEXAY IUIOCKOCTSAMM II0 OIIMCAHUI0 U
pacIio3HaBaHMWE UX HA MOJEIIAX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIOJIOKEHHS IPSIMBIX
Y TUIOCKOCTEH IIPHU PELLIEHNN 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYHMPOBAHUE HA MOJEIAX
NEPIEHANKYJIIPOB M HAKIOHHBIX K IIOCKOCTH, HPSMBIX,
NapaJuIeNbHBIX IUIOCKOCTEH, YIJOB MEXAYy MpsSMOA U
IUIOCKOCTBIO U 0OOCHOBAHUE MMOCTPOECHHUS.

Pemenue 3amad Ha BBIYKCIEHHE T€OMETPUYECKUX BEIUYMH.
OnuceiBaHUE PACCTOSHHMS OT TOYKM JO IIOCKOCTH, OT
OpAMOM 10 IUIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEXKIY
CKPCIIMBAIOIMMUCA MPAMBIMH, MEXAY IPOU3BOJIBHBIMHU
¢urypamu B mpoCTPaHCTBE.

@OopMyIMpPOBAaHHE M JTOKA3BIBAHME OCHOBHBIX TEOPEM O
paccTosiHUSIX (TEOPEM CYIIIECTBOBAHUS, CBOMCTBA).
N300paxeHne Ha dYeprexax M MOJEISIX pPACCTOSHUS U
000CHOBaHKE CBOMX CYKIeHUI. OrnpenencHue U BbIYUCICHUE
pacctosHui B mpocTpaHctBe. Ilpumenenue ¢opmyn u
TEOpEM IUIAHUMETPUU JJIs PELICHUS 3a1a4.

O3HakomileHHE C HIOHATUEM HapaJJIeIbHOrO
IIPOEKTUPOBAHMUS M €ro cBoucTBamMu. PDopMylMpOBaHUE
TEOPEMBl O  IUIOIIAAM  OPTOIOHAJIBHOW  NPOEKIIUHU
MHOI'OYT'OJIbHUKA.

[Ipumenenue teopun [Uisi OOOCHOBAaHUSI MOCTPOCHHHA H
BBIYMCJIEHUNA. APryMEHTUPOBAHHE CBOMX CYXACHUU O
B3aMMHOM PACIIOJIOKEHUH MTPOCTPAHCTBEHHBIX (QUTYD




OnucaHne W XapakTEpPUCTHKAa  Pa3jIM4HBIX  BUJOB
MHOTOI'PAaHHHUKOB, [IEPEUNCIICHUE UX IJIEMEHTOB U CBOWCTB.
N300paxeHre MHOIOIPAHHUKOB UM BBIIOJIHEHUE MTOCTPOECHMS
Ha U300pakKeHUAX U MOJEIISX MHOIOIPaHHUKOB.
Beluucienue  JIMHEWHBIX ~ DJIEMEHTOB U yINIOB B
IPOCTPAHCTBEHHBIX KOH(UIypanusx, apryMEHTHPOBAaHUE
CBOUX CYXKIEHUH. XapaKTePUCTUKA U N300paKEHNE CCUCHUS,
pa3BEPTKM  MHOTIOTPAHHHUKOB,  BBIUYKMCICHME  IUIOLIAAECH
ITIOBEPXHOCTEMN.

[Toctpoenne mpocTeHIIMX  CEYeHUH  KyOa, TPHU3MBI,
nupamuael.  llpumenenune  (QakToB W CcBeleHUH U3
IIJJAHUMETPHH.

O3HakOMIIECHHE C BHAAMH CHUMMETPUM B IIPOCTPAHCTBE,
(opMyIMpOBaHUE ONPEAEICHUNA U CBOMCTB. XapaKTEpPUCTUKA
CUMMETPUU TEJ BPAILEHUS U MHOTOI'PAaHHHUKOB.

[IpumeHeHne CBOWCTB CUMMETPUM IIPU PEIIEHUU 3a4ad.
Hcnonp30BaHne NpUOOPETEHHBIX 3HAHUM JJI1 UCCIIEOBAHMUS
Y MOJICJIMPOBAHUS HECJIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJHEHHUE
PUCYHKOB IO YCJIOBUSM 3aJ1a4

O3HakOMJIEHHE C BHJAMHU TeJl BpauleHus, (OpMyIHpOBaHHE
UX ONPENEIICHUA U CBOMCTB.

®opMyJIMpOBAaHUE TEOPEM O CEYEHHM LIapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTelIbHOU K cepe.

XapakTepucTuka M M300pakeHHE Tel BpalleHUs, HX
pPa3BEPTKH, CCUCHMSI.

Pemenne 3ana4 Ha MOCTPOECHKE CEYEHUM, BBIYUCIICHHUE JJIHH,
paccTosiHui, yrios, miomanei. [Iposeaenue noka3aTebHbIX
pacCyKJIeHUH IIPYU PELLIEHNN 3a/1a4.

[IpumeHeHne CBOWMCTB CHMMETPUHU NPU PELICHUU 3a7ad Ha
TeJa BpalleHNsl, KOMOMHALIUIO TEJ.

N300paxeHne OCHOBHBIX KpPYIJIBIX Tel M BBIIOJHEHHE
PUCYHKA IO YCJIOBHIO 33J1a4U

MHororpaHHUKH
Tena 151
MMOBEPXHOCTHU
BpAILICHUSA
N3smepenus B
reOMETPHUU

O3HakOMJICHHE C TIOHATHSAMH IUIOMAOM ©  o0BbeMa,
AKCMOMAMU U CBOMCTBaMHU.

Pemenre 3a1a4 Ha BRIYMCIIEHUE TUIOMIAIEH TNIOCKUX (DUTYD C
NPUMEHEHUEM COOTBETCTBYIOUX (opmMyn uU (HaKToB U3
wiaHuMeTpun. M3ydeHue TeopeM O BBIYUCICHUH OOBEMOB
MPOCTPAHCTBEHHBIX TeJ, PEIICHHE 3aJad Ha MpPUMEHEHUe
dbopmyn BbIYHCIEHUS O00BEeMOB. M3yueHue Qopmyn s
BBIYKCIICHUS TUJIONIA/IE MOBEPXHOCTE MHOTOTPAaHHUKOB U
TEJ BpaIllCHHUS.

O3HaKOMJICHME C  METOJOM  BBIUMCICHHUS  ILJIOMIATU
noBepxHOCTH cdeprl. PemeHne 3amad Ha BBIYHCICHUE
IO TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ




Koopnunater u | O3HaKOMIJIEHHE C TIOHATHEM BeKTOpa. M3yueHune aekapToBOM
BEKTOPHI CUCTEMBl KOOPJAMHAT B MPOCTPAHCTBE, IIOCTPOCHUE IO
3aJJaHHBIM KOOPJAMHATAM TOUYEK U IJIOCKOCTEH, HAXOXKICHUE
KOOpJMHAT TOYEK.

HaxoxaeHnue ypaBHEHHM OKPYKHOCTH, C(hepbl, MIOCKOCTH.
Brruucnenue paccTosHUi MEXAy TOUKAMH.

N3ydyeHne  CBOMCTB  BEKTOPHBIX  BEJIIMYMH,  MPaBUI
Pa3JI0KEHU BEKTOPOB B TPEXMEPHOM IMTPOCTPAHCTBE, TPABUII
HAXOXJCHUS KOOpPJIHWHAT BEKTOpPAa B MPOCTPAHCTBE, MPABUII
JIEVCTBHM C BEKTOPAMH, 33 IaHHBIMUA KOOPJAUHATAMMU.
[IpumeHeHne TEOpuM IPU PEIIECHUM 3a4ad Ha JIEUCTBUSA C
BEKTOpaMu. M3ydueHue CKalsIpHOrO MPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpPaBHEHHMS NPSIMOW M TIIOCKOCTH. [IpuMeneHue
TEOpUM TPU PEIICHUW 3a7ad Ha JACHCTBUA C BEKTOpPaAMH,
KOODJIUHATHBIA  METOJl, TPUMEHEHUE BEKTOPOB  JJIA
BBIUHCJICHUS BEJIMYMH YTJIOB U pacCTOAHUN. O3HAKOMIICHUE C
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O B3aUMHOM
pACHOJIOKEHUN MPSIMBIX W IUIOCKOCTEW C HCHOJIb30BaHUEM
BEKTOPOB

YYEBHO-METOAMYECKOE
N MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
ITPOI'PAMMBI YUEBHOU JIMCLIUTTJIMHBI
«<MATEMATHUKA (ITPOD): AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A; TEOMETPUS»

OcBoeHue mnporpaMMbl ydeOHOW JUCHUIUIMHBI «Marematuka (mipod):
Anrebpa W Hayama MaTeMaTHYeCKOro aHanmu3a; [eoMeTpus» mpenoaraet
Hajguyue B Mpo(deCcCHOHAIBHOM 00pa30oBaTebHONW OpraHu3alliy, peau3yrouien
oOpa3oBaTeIbHYI0 TMpOorpaMMy cpeaHero oOmero oOpa3oBaHHS B Mpejaesiax
ocoeHuss OOII CIIO Ha 0a3e OCHOBHOTrO 00IIEro 0Opa3oBaHMs, Y4E€OHOTO
kaOuWHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECHEUYUTh OOYyJarOIIUMCS
CBOOOMHBIN mocTynm B IHTEepHET BO BpeMsi y4YeOHOro 3aHSATHUS W TEPHOJ
BHEY4YEOHOM JESATEIHHOCTH.

[Tomemenne kabuHeTa  ymoBieTBOpsieT TpeboBanusiMm  CaHUTapHO-
SMHUAEMHOJIOTHYeCKUX mpaBuil W HopmatuBoB (CaunlluH 2.4.2 Ne 178-02)
OCHAIIIEHO THUIIOBBIM OOOpPYAOBaHUEM, YKAa3aHHBIM B HACTOSIIUX TPEOOBAHMSIX, B
TOM YHCIIE CHEIUATU3UPOBAHHON Y4eOHOUW MeOenbi0 W CpelcTBaMu OOYYEHHS,
JOCTaTOYHBIMH  JJI  BBITIOJHEHUS TpPeOOBAaHWH K YPOBHIO  IMOATOTOBKHU
oOyyJarommxcs.

B kabunere wumeeTcs MyJIbTUMEIUHHOE OOOPYyIOBaHUE, TIOCPEIACTBOM
KOTOPOTO YYaCTHUKHA O0pa3oBaTeIbHOTO TIpollecca MOTYT TPOCMAaTpPUBAThH
BU3yallbHYI0  MHPOpMAIMI0 IO  MaTeMaTHKe, CO3/aBaTh  IPE3CHTAIINH,
BHJICOMATEPHAIIBI, HHBIC JJOKYMECHTHI.



B cocra  y4eOHO-METOIMYECKOTO H  MaTEPHAIBHO-TEXHHYECKOTO
obecrieueHusl MPOrpaMMbl Y4eOHOM JUCIUIUTMHBI «MaremaTtuka (pod)BX0IAT:

» MHOTO(QYHKIIMOHAIBHBIN KOMITJIEKC TIPETIO1aBaTels;

» HarJsaHbIC MOCcOOMs (KOMIUIEKTHI y9eOHBIX TaOJIHII, IIAKaTOB, TOPTPETOB
BBIJAIOUINXCS YUYEHBIX-MAaTEMATUKOB U JIp.);
MH(OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

HKPaHHO-3BYKOBBIE ITOCOOUS;

KOMITJIEKT TEXHUYECKOM IOKYMEHTAIlMU, B TOM YKCJIE TTaClIopTa Ha CPEJICTBA
00y4eHUs, THCTPYKIIMH 110 UX UCTIOIB30BAHHIO U TEXHUKE O€30MacCHOCTH;
OubIMoTeUHbIN (HOHI.

B Oubnuoteunbii  (oHg BXOAAT YYEOHUKH, YICOHO-METOIMUYECKHE
koMmmuiekTel  (YMK), ofecneunBaromme OCBOGHHE YYCOHOM JTUCHUILIMHBI
«Maremaruka (pod) peKOMEHI0BaHHbIE WJIN JOIMYIICHHBIC JIJIS1 UCTIOIh30BaHUS B
po(ecCHOHATbHBIX 00pa3oBaTeNbHbIX OpraHu3alMsIX, peanu3yronmx
00pa3oBaTeNbHYI0 TIPOTpaMMy CpPEIHETro OOIIero ooOpa3oBaHUsi B Ipejernax
ocBoeHust OOIT CIIO Ha 6a3e oCHOBHOTO 00111eT0 00pa30oBaHuUs.

B mporecce ocBoeHMsI MporpaMMbl y4eOHOW IHUCHIUIUIMHBI «MaTeMaTnka
(mpod) CTyAEHTHI MOJY4YalOT BO3MOXKHOCTH JOCTyIHa K 3JCKTPOHHBIM yUeOHBIM
MaTepuajsaM 10 MaTeMaTHKe, WMCIOIIMMCS B CBOOOJHOM JOCTYII€ B CETH
WNHTepHEeT (2MEKTPOHHBIM KHHUTAaM, MpPaKTUKymMaM, TecTaMm, matepuaiam EI'D u

ap.).

vV VVYVY

PEKOMEHAYEMAS JINTEPATYPA
JJis cTyieHToB

Anumos IllI.A. u op. Maremaruka: ainreOpa W Hayajga MaTEMaTUYECKOTO
aHanu3a, reomeTpus. Anredpa W Havajlla MaTEeMaTHYECKOTro aHanu3a (0a30BBIA U
yrayOneHHbii ypoBHu).10—11 kmacesl. — M., 2014.

Amanacan JI. C., bymysos B. ®., Kaoomyes C. b. u Op. Maremartuxka:
anrebpa ¥ Havajla MaTeMaTHYECKOro aHanmusa. [ 'eomerpus. ['eometpus (6a30BbIN U
yray6nennsiit yposan). 10—11 kmacesl. — M., 2014.

bawmaxos M. M. Marematuka: y4eOHHK IJIsi CTYZA. YUPSKICHHHA CpEI.
npo¢. odpazoBanust. — M., 2014.

bawmarxoe M. H. Maremaruka. COOpHUK 3amady  NPOQHIBLHOM
HalpaBjeHHOCTH: y4eOd. mocoOue s CTyA. YYpexkIeHud cpeln. mpod.
obOpazoBanus. — M., 2014.

bawmarxos M. H. Marematuka. 3agadyHuk: yde0. mocoOue s CTY/.
yupexJIeHui cpea. nmpod. odpazosanust. — M., 2014.

bawmarxos M.HM. Matematuka. IJIEKTPOHHBIA yue0.-METOJ. KOMILJIEKC st
CTY]I. YUpEXKJIeHUH cpe. npod. odpazoBanus. — M., 2015.

bawmarxoe M.H. Matematuka (6a30Bbiii ypoBeHs). 10 kmacc. — M., 2014.

bawmarxoe M. M. Maremaruka (6a30Bbiii ypoBeHb). 11 kimacc. — M., 2014.

bawmaxose M. M. AnrebGpa n Hadana ananusa, reometpus. 10 kiracc. — M.,
2013.

bawmarxoe M. U. Matematuka (6a30Bblii ypoBeHb). 10 kmacc. COOpHUK
3ajga4u: yuel. mocodue. — M., 2008.



bawmarxoe M. U. Marematuka (0a3oBbiii ypoBenb). 11 kmacc. COOpHHK
3aaa4: yueO. mocobue. — M., 2012.

I'yces B.A., I'pucopves C.I'., Hsoneuna C.B. Matemaruka aiis npodeccuii u
CHEIUATbHOCTEH COIMATbHO-3KOHOMUYECKOTO Npoduiis: y4eOHHK HJisi CTY/I.
yupexJIeHui cpe. mpod. odpazoBanus. — M., 2014.

Konseun IO. M., Traueea M. B, ®edeposa H. E. u op. Marematuka:
anreOpa W Hayajga MareMaTH4eckoro asanu3a. Anrebpa u©  Haydana
MaTeMaTU4YeCKOro aHaau3a (0a30BbIil U yrinyOneHHbIH ypoBHH). 10 Ki1am / mof pen.
A.Bb. Xmxuenko. — M., 2014.

Konseun 1O. M., Tkauesa M. B., ®@eodeposa H. E. u op. Maremartuka:
anreOpa W Hayajga MareMaTHYeckoro aHanmu3a. Anrebpa W Hadana
MaTeMaTU4YeCcKoro aHanu3a (0a30BbId M yriyOJieHHbIH ypoBHH). 11 kmacc / mon
pen. A.b. KXwmwxdenko. — M., 2014.

Joist mpenogaBaresiei

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «OO0 00pa3oBaHuu B
Pocculickoint @enepanum».

IIpuka3z MunucrepctBa oOpa3oBaHusi U Hayku P® ot 17.05.2012 Ne 413
«O0 yTtBepxkaeHun (DeneparibHOr0 TOCYJIapCTBEHHOTO  00pa3oBaTEILHOIO
CTaHAapTa CpeaHero (MOJIHOro) 00IIEero 00pa30BaHUMY.

IIpuka3z MunucrepctBa oOpazoBanust U Hayku PD ot 29.12.2014 Ne 1645
«O BHecenuun wusmeHeHud B Ilpukaz MuHucrepcTBa 00pa3oBaHUs U HAyKH
Poccuiickort @enepanuu ot 17.05.2012 Ne 413 «O06 ytBepxkaenun dheaepaibHOro
rOCy/1lapCTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa CpeaHero (MOJHOro) OO0IIero
oOpa3oBaHUsI».

[Tucemo JlemapTtameHTa rocyJapcTBEHHOM MOJMUTHKU B cepe MOArOTOBKH
pabouux kaapoB u 11O MunuctepcrBa obpazoanus u Hayku PO ot 17.03.2015
No 06-259 «PexoMeHmanu 1O OpraHu3alMyd TOJyYEHUsS CpeAHEro oOIero
oOpa3oBaHMsl B TMpeJeNax OCBOCHHS OO0pa3oBaTENbHBIX MPOrPaMM CPEIHETO
npodeccnoHanbHOT0 00pa3oBaHusA Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C
yuetoM TpeOoBaHMil  (enepanbHBIX TOCYAApCTBEHHBIX  00pa30BaTEIbHBIX
CTAaHIAPTOB M TMOJy4aeMOW MpoPeccur WIM CHEIHAIbHOCTH CPETHEro
po¢eCCUOHAIBHOTO 00Pa30BaHUS.

bawmaxos M. H. Matematuka: KH. JUIsl TIPEMOaaBaTeNs: METO. MOcoOue.
— M., 2013

bawmaros M.WN., [{vicanos L. M. MeTtoguueckoe mocooue Iy MOATOTOBKHU
k EI'D. — M., 2011.

HNuTepHeT-pecypcebl
www.fcior.edu.ru (MudopmanmoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
MaTepHabl).
www.school-collection.edu.ru (Enunas komekuun 1iudpoBbIX 00pa30BaTEIbHBIX

pecypcoB).
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