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IMosicHuTeabHAA 3aIIMCKA

PaGouas mporpamma no npeamery Marematrka BKIIIOYaeT B ceds ABa MoayIis: ainredpa u
Hayajia MaTeMaTUYeCcKoro aHainu3a u reomerpus. [Iporpamma B 11 -m cocTaBiieHa B COOTBETCTBUU
¢ @enepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEAHEro  OOIEero
00pa30BaHus C Y4€TOM IMPUMEPHON OCHOBHOM 00Opa30BaTENbHOM MPOTpaMMbl CPEeTHET0 OOIIEeTo
obpazoBanust MunucrepcTBa oOpazoBanus M Hayku Poccuiickoit denepanun.

[Tpu cocTaBiieHUU TPOTPAMMBbI OBLITM YITEHBI HOPMATHBHBIC TOKYMEHTHI:

o  @enepanbbiii 3akoH PO «O6 ob6pazoBanuu B Poccuiickoit deneparuny;,

e denepanpHBIA  rocymapcTBEHHBIH  oOpaszoBarenbHbli  ctaHmapt  (IIpukas
Muno6puayku Poccun ot 17.05.2012 N 413 (¢ usmeHenusmu) «O0 yTBEpKIEHUU
®DenepanbHOTO rOCyIapCTBEHHOIO CTaHapTa CPEeIHETro 00IIero 0Opa3oBaHusy;

o  denepaiabHBIN MEpeUeHb PEKOMEHOBAaHHBIX yueOHUKOB Ha 2022-2023.

e OcHoBHas oOpa3oBaTenbHas MporpaMma CpeaHero oOmero obpazoBaHus
KupoBckoro 061acTHOT0 rocyJapCcTBEHHOTO 00111e00pa30BaTeIbHOTO aBTOHOMHOTO
yupexnenuss «KupoBckuil ¢usznko-maremaTuueckuii smnei» nHa 2022-2023
yueOHBIN TO/I.

e PaGouas mporpamma Boctiutanus Ha 2022-2023 y4ueOHBIH T

[Ipu coctaBneHNH MPOrpaMMBbI paccMaTpuBaeTcs yaeOHo-MeToauaeckuii KomruiekT (YMK)
no _anrebpe U HaYajJaM MaTeMaTHYECKOTO aHAIN3a_;
aBTopsl: [IparyceBuu M.A., Cton6os K.M., I'oinoBun A.H.; uznatensctso IIpocsemenue, 2017.
CoctaB YMK 10 anreOpe 1 HayajiaM MaTeMaTHUECKOTO aHaJI13a;
« llparyceBnu M.4., Cron6os K.M., 'omoBun A.H. Anrebpa n Hadana MaTeMaTHYECKOTO aHATN3a.

11 xi1.: MaremaTrka: anreOpa v Hadasia MaTeMaTHYeCKOTO aHaJIM3a, TeoMeTprsi. Anredpa n Havana
MaTeMaTH4YecKoro aHanusa (yriryoneHHsiil yposens). - AO "UsnatensctBo "[Ipocsemenne”, 2017

¢ AureOpa v Havaia MaTeMaTHUECKOT0 aHau3a. Jlunaktudaeckue Matepuanisl. 10-11 kinace: mpoduit.
yposens/ B.H.Conomun, K.M. Cron6os, M.A.Ilparycesud. _ M.: IlpocBemenue, 2010.

« Anrebpa u Havaima wmaremarmueckoro anammza. 10-11 kmacc. YrinyOneHHBIH ypOBEHb.
Meroanueckue pekomenaanvn. [Ipamyceguy M. A. u op.. M.: Ilpocemenue, 2017.

*  AJjredpa u Hauasa MaTeMaTHueckoro aHanusa. CoopHuk padouux nporpamm. 10—I11 kmaccsr :
y4eb. mocobue s obmeoOpa3oBar. opranm3anmii : 6a30BbI U yrimyon. ypoau / [cocT. T. A.
Bypmuctposa]. — 2-e u3j., nepepad. — M. : [Ipocenienne, 2018. — 143 c.

CoctaB YMK 1no reomerpun:

Marematuka. ['eomerpuss 11 kmacc. YueOnuk. YrmyOneHusii ypoBenb- A.I. Mep3msak, B.M.
[MomsikoB, H.A. HommpoBckmit OOO "Uspmarensckuit nearp BEHTAHA-TPA®"; AO "U3narenscTBo
"Ipocsemenue"», 2021

Marematuka. ['eometpust 11 kmacc. CamocTosiTelIbHbIE U KOHTPOJIBHBIE pabOTHL. YTIyOJeHHBIN
ypoBenb- A.I'. Mep3nsak, B.M. Ilonsxos, J[.A. Homuposckuit. Mocksa. M3natensckuii ienTp «BenTana-
I'pad», 2019.

IIpeamer MaTeMaTHKa BXOOZUT B 00pa30BaTeILHYIO MPOrpaMmMy (00s3aTesIbHASI YACTh, YACTD
(opMupyemas yuacTHUKAMHU 00pa30BaTe/IbHBIX OTHOIIeHMI) yueOHoro miiana KOI'OAY K®MUJI, B
NnpeAMeTHYIO 00JIacTh MaTeMaTUKA. JlaHHBIHA IpeAMET Ha CTYNEHH CPeJHEro o0Iero oopa3oBaHus
nzyyaercs ¢ 10-ro knacca.

B 11-m xnmacce Ha n3ydenue nmpenavera Martemaruka: MOAYJb - Anredpa u Hadana MaTeMaTHIeCKOTO
aHajn3a OTBOAUTHCA (4 "aca B HEZIEI0) MOIIYJIb reoMeTpus (2 Jaca B Heaemo) (204 waca B rox). Momynu
BEAYTCS B TEUCHUH rojia MapajuieIbHBIMU KypCaMH.

B ocHOBe KoHIeIINY TpeyiaraeMoro Kypca anre0pbl 1 Hadajia MaTeMaTHIeCcKOTo aHajIu3a. JexaT
ujien JanbHeimero GOpMUpPOBaHUS U Pa3BUTHS KOHCTPYKTHBHO-TIPOCTPAHCTBEHHOTO BOOOPaKeHUsI, a
TaKXe TAKUX KaueCTB yUallluXCsl, KaK HHTEJUIEKTyalbHasi BOCIPUUMYNBOCTD K HOBOM HH(pOpMAaLUH,
rHOKOCTh M HE3aBUCHUMOCTD JIOTHUECKOTO MBIIILICHHSL.



Kypc ocymectBisieT morugeckoe ynopsiioueHrne CBOUCTB (GUTYp, KOTOPHIE BHICTYAIOT B
ONpPENIETICHHON JJOTUYECKOU CBSI3U, YCTaHABIMBAEMON CUCTEMOU ONpeEeTICHUMN, aKCUOM U TEOPEM.

OTOT Kypc SBISIETCS] CaMOJOCTATOUYHBIM, U 1a€T BO3MOKHOCTD yHal[MCsl TOATOTOBUTHCS K UTOTOBOM
aTTeCTally U BCTYNHUTENbHBIM 9K3aMeHaM B By3bl. OCHOBHBIC YaCTH y4YeOHUKOB U 3a/JAYHUKOB
MOJTHOCTHIO COOTBETCTBYIOT (heiepallbHOMY KOMITOHEHTY | 0cy1apcTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa CpeaHero (MOTHOro) o0mero 00pa3oBaHus IO MaTeMaTHKe (Kypca anreOpsl 1 Hadala
MaTeMaTHYEeCKOT0 aHaNK3a) I KJIacCOB € YIIyOJIeHHBIM U TPOQUIBHBIM U3yYCHUEM MaTeMaTHKH;
MMOMHMO TEKCTa, COAEP KAIIEero MpOorpaMMHBII TEOPETHIECKAN MaTepHall.

Oo0mas xapakTepuCTHKA MPOrPaMMbI

VY4ebHsblii Kypc mocTpoeH Ha ocHoBe DeepaibHOro rocyAapcTBEeHHOTO 00pa30BaTeIbHOIO CTaHAapTa C
yuetoM KoHnenun MaTeMaTHYecKoro o0pa3oBaHusl 1 OPHEHTHPOBaH Ha TpeOOBaHUS K pe3yIbTaTam
o0pazoBanwmsl, copepxammmMcs B [IpuMepHoit 0OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMe CPEIHETO
(momHoT0) 001IETO 00Pa30BaHUS B COOTBETCTBUH C OCOOCHHOCTSIMH YIITyOJICHHOTO YPOBHS M3Y4EHHUSI
MaTeMaTHKH. B mporpamme Takke yUUTBHIBAIOTCS] JOMUHHPYIOIIKE HJIeH U TonoxkeHus [IporpaMmel
pa3BuTus 1 (pOPMHUPOBAHUS YHUBEPCATBHBIX YIEOHBIX NEHCTBUII IIsl OCHOBHOTO 00IIero 00pa3oBaHus,
KOTOpBIE 00ECTIeUNBAIOT (POPMHUPOBAHIE POCCUHCKON IPaXkTaHCKOI HICHTHYHOCTH, KOMMYHHKATHBHBIX
Ka4y€CTB JIMYHOCTH,

1 CIOCOOCTBYIOT (DOPMHUPOBAHHUIO KITFOYEBON KOMIIETEHITNH —YyMeHHs yauThes. [Iporpamma mo anredpe
Y HadaaM MaTeMaTH4ecKOro

aHayM3a HalpaBJieHa Ha peau3aliio CUCTEMHO-IIEITEILbHOCTHOTO MOX0/1a K Iporieccy o0ydyeHus,
KOTOPBI 00ECTIeYUBAET:

* IOCTPOCHHUE 00PA30BATEIHHOTO MPOIIECCa C YIETOM WHANBUIYAITbHBIX, BO3PACTHBIX, TICHXOJIOTHIECKHX,
($U3N0IOTUIECKUX 0COOEHHOCTEH U 3I0POBbsI 00Y4alOLINXCS;

* opMHUpOBaHKME TOTOBHOCTH 00YYAIOIIUXCS K CAMOPA3BUTHIO

Y HETIPEPHIBHOMY 00pa30BaHUIO;

* popmupoBaHKE aKTUBHOW y4eOHO-TI03HABATENBHOM JIEATENIEHOCTH 00yUYarOIIIXCS;

* (popMupoBaHrE MO3UTUBHOTO OTHOIICHUS K MO3HAHUIO HAYYHON KApTHHBI MUPA;

* OCO3HAHHYIO OPTaHM3aIUI0 00YYAIOIINXCsl CBOCH JESITENBHOCTH, a TAKXKE aJieKBaTHOE e€ OIICHUBAHNE;
* IOCTPOCHHE Pa3BUBAIOIIEH 00pa30BaTEIHHON Cpebl O0yUCHHS.

W3zyuyenne anreOpsl M HaYaI MaTEMaTHUECKOTO aHAIM3a HAMpaBlieHO Ha JTOCTHKEHUE CIIEAYIONINX [IeNeH:
* CUCTEMHOE M OCO3HAHHOE YCBOCHHUE Kypca alnreOphl U Haval MaTeMaTHYECKOTO aHAIIN3a;

* popMupOBaHKE MATEMATUIECKOTO CTHIIS MBIIIUICHUS, BKJIFOUAIOIIETO B Ce0s1 HHIYKIIUIO U JACTyKITHIO,
000011IEHHE U

KOHKPETH3AIIHIO, aHAIN3 U CHHTE3, KJIaCCUPHKAINIO ¥ CUCTEMAaTH3aIUI0, a0CTparupoBaHUE U aHAJIOTHIO;
* pa3BHUTHE UHTEpeca 00yUAIONINXCS K U3yUEHUIO alreOphl M Havall MaTeMaTHIeCKOTO aHalln3a;

* MCITOJIb30BaHUE MATEMATHUECKUX MOJICTICH [T PEeIieH s IPUKIIAIHBIX 3a/1a4, 3a/1a4 U3 CMEKHBIX
JUCLMILINH;

* IPUOOPETEHHE OITBITA OCYIIECTBIICHHSI yueOHO-MCCIIeI0BATEILCKOM, TPOSKTHON M HHPOPMAIHOHHO-
MO3HABATEILHOM

JeSITeTbHOCTH;

* pa3BUTHE MHIMBHUYAITEHOCTH U TBOPUYECKHUX CITIOCOOHOCTEH, HAMPaBICHHOE Ha MOJITOTOBKY
BBIITYCKHUKOB K OCO3HAaHHOMY

BEIOOpPY npodeccum.

YueOHblit mpeamer «Anredpa 1 Havaaa MaTeMaTHIecKOTO aHAIIN3a» BXOJUT B MEpeveHb YIeOHBIX
NPEeAMETOB, 00sI3aTeIbHBIX U U3yYeHHUS B cpeiHei (I0IHOi) 001meobpa3oBaTenbHOM mKkose. JanHast
nporpaMma npenycMaTpuBaeT U3y4eHHue MpeMeTa Ha yriyOI€HHOM ypOBHE.

[Iporpamma peanmzyer aBTOPCKUE WU pa3BUBAIOIIEro 0OydeHHs anredpe U HayajaaM MaTeMaTudeckoro
aHam3a, KOTOpoe JOCTHIaeTCsl OCOOCHHOCTSIMH U3JI0KEHUS TEOPETUIECKOTO MaTepHana U CUCTEMOM
yIpakKHEHUH Ha CpaBHEHHE, aHAJIN3, BBIICTICHUE [JIABHOTO, YCTAHOBJICHUE CBSA3EH, KilacCH(PHKaIHIO,
000011IeHIe U CUCTEMAaTH3AIIUIO.

O01as xapakTepucTHKA Kypca ajJredpbl M HaYajl MmaTeMaTudeckoro anaausa B 10—11 kiaaccax
CopnepxaHue Kypca areOpbl M Hadall MaTeMaTtuieckoro ananusza B 10—11 kmaccax nmpencTaBieHo B BUJE
CIIEIYIOIINX COJIEPKATEIBHBIX pa3ienoB: «Uuesia u BeJIMYUHbDY, «BpIpameHus», «Y paBHeHMs U
HEpPaBEeHCTBA», « DyHKIUN», « DJIEMEHTHI MATEMATHYECKOT0 AHATIN32», «)JIEMEHThI
KOMOUHATOPUKH, BEPOSITHOCTH M CTATUCTHKIY», «AJrefpa U Ha4ajla MATEMAaTHYECKOT0 AaHAJIN3A B
HCTOPUYECKOM Pa3BUTHID.



B paznene «Uucna 4 BeJTHYMHBD) PACIIUPAETCS TOHATHE YUCIIA, KOTOPOE CIYXHUT (hyHIaMEHTOM
THOKOTO ¥ MOIIHOTO arapara, UCTI0Ib3yeMOTr0 B PEIIEHHH MAaTEMaTHIECKHX 33/1a4 U B PEIICHUH 33129
CMEKHBIX JUCLUUIUTMH. MaTepuall JaHHOTO pa3zeia 3aBepliaeT CoAepKaTeIbHYIO TUHHUIO MIKOJIBHOTO
Kypca MaTteMaTukH «Yucia u BenuauHby. OcoO0eHHOCTBIO pasnena « BoipaskeHus» sBIsIETCS TO, YTO
MaTepural U3y4aercs B pa3HbIX TeMax Kypca: «l[loka3aTenbHas u morapudMudeckas QyHKIAN,
«Tpuronomerpryeckue GpyHKmmy, «CrenenHas Qyakuusy». [Ipu n3ydennn storo pazgena Gpopmupyercs
NpeACTaBICHUE O MIPUKIIATHOM 3HAUCHUH MaTEMaTHKH, O IEPBOHAYAIBHBIX MTPUHIUIIAX BEIYUCIUTEIBHOM
MaTeMaTHuKu. B 3amaun n3ydeHus pasena BXOJUT pa3BUTHE YMEHHS PelIaTh 331a4l ParliOHATBHBIMHU
METOJIaMH, BHOCUTh HEOOXOAMMBIE KOPPEKTHUBHI B X0/I€ pemieHns 3agaun. OCOOCHHOCTRIO pa3jernna
«YpaBHeHUs M HEPABEHCTBA» SBJICTCS TO, YTO MaTEpHall U3ydaeTcs B pa3HBIX TEMax Kypca:
«[lokazarenbHas 1 norapudmuieckas GyHKIuny», « T puroHoMeTpudeckue GyHKIuN», «CTeneHHas
¢yHKIwsy. MaTtepruan TaHHOTO pasjieia HOCUT MPUKIAIHON XapaKTep U YIUTHIBACT B3aNMOCBSI3b
CHCTEMBI HayYHBIX 3HAHUH U METOJIa MO3HAHUS —MaTeMaTHYECKOr0 MOICTIUPOBaHUS, 001a1aeT
MIMPOKMMH BO3MOXXHOCTSIMH ISl Pa3BUTHUS aJITOPUTMUYECKOT0 MBILIICHHS, 00€CTICUUBACT OIBIT
MPOAYKTUBHOM JEATENIEHOCTH, 00ECTICUNBAIOIINN Pa3BUTHE MOTHBALIMK OOyUYeHHs U UHTEIUIeKTa. Paznen
«DYHKIMW» PaCIIAPSET KPYT dJEeMEHTapHBIX (DYHKIUI, N3YIeHHBIX B Kypce anreOpsl 7—9 kiaccos, a
TaKXe METO/IOB HX HcclieioBanus. L{enbio n3yueHns JaHHOTO paszienia sBiseTcss JOPMUPOBAHHE YMEHHS
COOTHOCHUTH pealbHbIC 3aBUCHMOCTH M3 OKPYKAIOIIEH KU3HH U M3 CMEKHBIX TUCIUILTHH C
AIIEMEHTapHBIMH (HYYHKITHSIMH, UCTIOIH30BaTh (DYHKITMOHAIBHBIE MPEACTABICHHS IS PEIICHHS 3a/1a4.
COoOTBETCTBYIOLIHI MaTepHal COCOOCTBYET Pa3BUTHIO CAMOCTOSATEILHOCTH B OpraHU3alluy U
MPOBEJICHIH UCCIIEIOBaHU, BOOOPayKEHHS M TBOPUYECKUX CIIOCOOHOCTEH ydammxcs. Martepuan pasaena
«JIeMeHTHI MATEMATHYECKOT0 aHAIN3ay», BKITIOYAoNil B ce0s TeMbl «lIpon3BomHas u eé
npumeHeHue» u «MHTerpan u ero npuMeHeHue», (GopMHUpYeT NMPEICTaBICHUs 00 00X UICIX
METO/IaX MaTeMaTHUeCKOoro aHanu3a. Llenp nzyuenus pasaena — NpUMEHEHHUE anmapara
MaTEeMaTHYECKOTO aHAIHM3A TS PEIISHIs MaTeMaTHUECKUX U IPAaKTUIECKUX 3a7ad, a TAKKe IS
JTIOKA3aTeNbCTBA PsAla TEOPEM MaTeMaTHIeCKOTO aHanu3a u reomerpun. Conepikanue paszena
«J1eMeHTHl KOMOMHATOPUKH, BEPOSITHOCTH U CTATUCTHKI PACKPHIBACT PUKIATHOE H
MPaKTUYECKOe 3HAUCHHE MaTeMaTHKHU B COBPEMEHHOM MUpe. Matepual

JTAHHOTO pa3jiena CcrocoocTByeT (HOPMHUPOBAHUIO YMEHHUS BOCTIPUHUMATD, TIPEJCTABISATh U KPUTHUECKA
aHaATM3UPOBATh MHHOPMAIINIO, IPEJICTABICHHYIO B PA3IMUHBIX (hOpMax, MOHUMAHUIO BEPOSITHOCTHOTO
XapakTepa peajbHbIX 3aBUCUMOCTel. Pa3ien «Auredpa u Hayasa MaTeMaTHYeCKOr0 aHAJIU3A B
HCTOPHYECKOM Pa3BUTHI MO3BOJISIET CHOPMUPOBATH MPEICTABICHNE O KYJIBTYPHBIX 1 HCTOPUIECKUX
(hakTOpax CTAaHOBIEHUS MaTEMATHKH KaK HayKH, O IEHHOCTH MaTeMaTHYECKUX 3HAHUH U UX MPUMEHEHUN
B COBpEMCHHOM MHUPE, O CBA3U HAYUYHOT'O 3HAHUA U IICHHOCTHBIX YCTAaHOBOK.

JInyHOCTHBIE, MeTANIPeAMETHbIE H NMPeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS COAEPKAHUSA Kypca
aJredpbl M1 HAYAJ MATEMATHYECKOT0 AHAJIN3a

N3zyuenne anreOphl M HaYaI MaTeMaTHYECKOTO aHAIN3a 10 IaHHON MporpamMMe CIiocoOCTBYET
(OPMHPOBAHUIO Y yUAIIUXCS THYHOCTHBIX, METANPEAMETHBIX, MPeIMETHBIX Pe3yJIbTATOB O0yUCHMUS,
COOTBETCTBYIONINX TpeOoBaHMsIM DeiepanbHOro TOCYJapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIaApTa
cpenHero (IoJIHoro) odIIero 00pa3oBaHusl.

JInuHOCTHBIE pe3ybTaThI:

1) BocniuTaHUE POCCUICKOM IPaskAaHCKON MAEHTHYHOCTU: TATPUOTH3MA, yBaskeHHs K OTedecTBy,
OCO3HaHMS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;

2) bopMHpOBaHKE MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHOW NMPAKTUKHY;

3) OTBETCTBEHHOE OTHOLIEHUE K 0OYUEHHIO, TOTOBHOCTH U CIIOCOOHOCTB K CAMOPA3BUTHUIO U
€amMo00pa30BaHUIO Ha MPOTHKEHUN BCEH J)KU3HU; CO3HATENBHOE OTHOIICHUE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIIENTHOM MPOopecCHOHAILHON M 00IIECTBEHHOM e TeIbHOCTH;

4) oco3HaHHBIN BEIOOp OyayIIel MpodeccnOHaNbHON AESTENILHOCTH Ha 0a3e OpUEHTUPOBAHUS B MUPE
npodeccuii u mpoheCCHOHAIBHBIX MPEANOYTCHUI; OTHOLIEHHE K MTPO(EeCCHOHATIBHOMN NEATEIBPHOCTH KaK
K BO3MOXHOCTH y4aCTUA B pCUICHNUU JIMYHBIX, 06IlIeCTBeHHBIX, ToCyaapCTBECHHBIX U O6HIeHaIII/IOHaHBHBIX
npo6iem; GOpMHUPOBAaHHE YBAKUTEIHHOTO OTHOLICHUS K TPYAY, Pa3BUTHE ONbITA YHaCTHUS B COLMAIBHO
3HaYMMOM TPY/IE;

5) yMeHue KOHTPOJIMPOBATh, OLIEHWBATh M aHAIM3UPOBATH MPOIECC U PE3YNIbTAT Y4eOHOH 1
MaTeMaTHYeCKON JAesITeTFHOCTH;

6) yMeHre yIpaBiATh CBOCH MO3HABATENFHON ESTEIBHOCTHIO;



7) yMeHue B3aMMOJICHCTBOBATh C OHOKJIACCHUKAMMU, A€ThbMH MIIAJIILIET0 BO3PAcTa U B3POCIIBIMU B
o0pa3oBaTenpHOMN, OOIIECTBEHHO-TIOIE3HON, YIeOHO-NCCIIeIOBATEIHCKON, IPOSKTHON 1 IPYTUX BUIAX
JeSITeIbHOCTH;

8) KPpUTHUYHOCTH MBILUICHHS, HHUIIMATHBA, HAXOJYNBOCTh, aKTUBHOCTH MPU PEIICHNH MaTeMaTHICCKUX
3ajau.

MeTtanpeaMeTHble pe3yJbTaThl:

1) yMeHHe CaMOCTOSITEIBHO ONPENENISATh LI CBOSH NIeSITeIbHOCTH, CTABUTh M HOPMYIHPOBATH 1is ceOs
HOBBIE 3374

B yuébe;

2) yMeHHE COOTHOCUTH CBOU JACHCTBHS C IJIAHUPYEMBIMU PE3yJbTaTaMH, OCYIECTBIATH KOHTPOJIb CBOEH
JeSITeTbHOCTH

B IIpOLIECCE JOCTIXEHHUS Pe3yIbTaTa, ONpenesaATh ClIocoObl JEWCTBUM B paMKaX NPEAIOKESHHBIX YCIOBUN
1 TpeOOBaHUH,

KOPPEKTHPOBATh CBOU ICHCTBUS B COOTBETCTBUH C M3MEHSIOLICHCS CUTYaIUCH;

3) yMeHne caMOCTOATENIbHO IPUHUMATh PELICHHUS, IPOBOIUTH aHAJIN3 CBOCH AEATEIILHOCTH, IPUMEHATh
pas3In4HbIe METOBI TO3HAHUS;

4) BiaJgeHNe HaBBIKAMH TIO3HABATEIBHOM, y4eOHO-HCCIIEeI0BATELCKON 1 TPOCKTHON AEATEILHOCTH;

5) dbopmMupoBaHUe MOHATHIHOTO aIlapara, yMEHHUs co37aBaTh 0000IIEHNs, YCTAHABINBATh aHAIOTHH,
KJIaccu(HUIMPOBATh, CAMOCTOSITEIBHO BEIOMPATh OCHOBAHUS M KPUTEPHUHU AT KiIacCU(DUKALIIH;

6) yMEHHE YCTaHABIUBATh IPUUUHHO-CIICJICTBEHHEIEC CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHUE,
YMO3AaKIIOYCHUC (I/IHZ[YKTI/IBHOC, ACAYKTHBHOC U 11O aHaHOFI/II/I) n acjiaTthb BBIBOABI,

7) bopMupoBaHNEe KOMIIETEHTHOCTH B 00JIACTH UCIIONB30BaHUS HHPOPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTU;

8) yMeHue BUIIETh MaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MTPOOJIEMHOM CUTYalluu B JPYTUX
JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HMU;

9) yMeHHE CaMOCTOSITEIBHO OCYILECTBIISTh OUCK B PA3IMYHBIX HCTOUYHHUKAX, 0TOOD, aHAJIH3,
CUCTEMAaTHU3ALIMIO U KJIacCU(UKALINIO HHPOPMAIIMK, HEOOXOIUMOM [T PEIICHUS MATEMATHUSCKUX
npobieM, IpeCTaBIsATh e€ B MOHATHOH (opme;

NPUHUMATh PEIICHUE B YCIOBHSIX HEMOIHOMN WM N30BITOYHOM, TOUHOW MIIM BEPOSTHOCTHOM
WHQOPMAIUK;, KPUTUIECKH OI[EHUBATh U MHTEPIIPETUPOBATH HH(DOPMAIIHIO, TIOTYYaEMYIO U3 Pa3IMIHBIX
HCTOYHUKOB;

10) ymeHue HCIOIB30BaTh MaTEMaTHYECKHE CPEACTBA HATTSIIHOCTH (TpadyKy, TaOIUIIBI, CXEMBI U I.)
JUTS WUTIOCTPALUK, UHTEPIIPETAlMY, apryMEHTaLlUH;

11) ymenue BbIABUTaTh TUIIOTE3bI IIPH PEIICHUH 33/1a4H, TOHUMAaTh HEOOXOIMMOCTh UX MPOBEPKHU;

12) moHMMaHKe CYIIHOCTH aITOPUTMUYECKUX NPEANUCAHUI U YMEHHE IEHCTBOBATh B COOTBETCTBUU C
NPEJIOKEHHBIM aJITOPUTMOM.

IIpeameTnble pe3yabTaThI:

1) OCO3HAHUC 3HAYCHHUA MaTEMAaTHUKU JJIA HOBCCILHCBHOﬁ KHM3HHU YCJIOBCKA,

2) npexacTaBlieHHE O MaTeMaTHYeCKOl HayKe Kak cepe MaTeMaTHUECKON e TeIbHOCTH, 00 dTamnax eé
pa3BuTui, o €€ 3HaUNMOCTH JJIA pa3BUTHA HUBUJIN3AlUH

3) YMCHHE ONMCBIBATH ABJICHUA PCAJIbHOI'O MHUpPa Ha MaTEMATUYCCKOM A3BIKE; MIPEACTABJICHUEC O
MaTeMaTHYECKHUX MOHATUSIX 1 MATEMaTHUECKHX MOJECIAX KaK O BayKHEHUIIEM HHCTPYMEHTapHH,
MIO3BOJIAIONIEM ONKCHIBATH U U3Y4aTh pa3Hble MPOLECCHI U SIBICHMUS;

4) mpeaACTaBJICHUEC 06 OCHOBHBIX ITOHATHAX, HACAX U METOJaX anre6pbl 1 MaTEMAaTHYCCKOIo aHa/Inu3a,
5) nmpencTaBiaeHNE O MPOLIECCAX U SBJICHHUSIX, UMEIOIIUX BEPOSITHOCTHBIN XapakTep, O CTAaTUCTHYECKUX
3aKOHOMEPHOCTSIX B peaJIbHOM MHpPE, 00 OCHOBHBIX MOHSATHAX JIEMEHTAPHON TEOPUU BEPOATHOCTENH;
YME€HHE HAXOJUTh N OUCHUBATh BEPOATHOCTHU HACTYIIJIICHUSA COOBITHH B HpOCTeI\/’IIlH/Ix MPAKTUYECCKUX
CUTyallusAX 1 OCHOBHBIC XapaKTECPHUCTUKHU CHy‘IaﬁHBIX BCIINYHH,

6) BlIaJieHUEe METOAaMH JI0KA3aTEeNbCTB M JITOPUTMOB PELICHUs; yMEHUE UX IPUMEHSTh, IPOBOIUTD
JIOKa3aTeNIbHbIE PACCYKJICHHUS B XOJIe PEIICHHUS 3a/1a4;

7) IMPAKTUYCCKU 3HAYMMBIC MAaTEMATUYCCKNEC YMCHHUA U HABBIKH, CIIOCOOHOCTE UX IIPUMCHCHHS K
PELICHUI0 MaTEMaTHYECKUX U HeMaTeMaTHUECKUX 3a/1a4, IIPEAIOoararline yMeHue:

* BBIITOJIHATH BBIYMCIICHHS C IEHICTBUTENBHBIMHE M KOMIUIEKCHBIMH YHCIIaMU;

® pe€uiaTth panfiOHAJIBHBIC, UPpPALIMOHAIBHBIC, ITOKA3aTCIIbHBIC, CTEIICHHBIC 1 TDPUTOHOMETPHUYCCKHUC
ypaBHEHUS1, HEPABEHCTBA, CUCTEMbI YPaBHEHUH U HEPABEHCTB,;

* pemaTh TeKCTOBBIE 3a/1a4M apU(PMETHIECKUM CIIOCOOOM, C IOMOLIBIO COCTaBJICHHUS U PEIICHUS
YpaBHEHUH, CUCTEM YPaBHEHUI 1 HEPABEHCTB;



* MCI0JIb30BaTh aANreOpandecKuil «SI3pIK» JUIsl ONUCAHUS IPEAMETOB OKPYXKAIOIEro MUpa U CO31aHUs
COOTBETCTBYIOIIMX MAaTEeMaTHYECKUX MOJEINEH;

* BHIITOJIHATH TOKACCTBEHHBIC IPEOOPa30BaHMUS pAllHOHATIBHBIX, HPPAILIHOHAJIBHBIX, TOKA3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX BBIPAsKEHHIA;

* BBIIIOJIHATH OIEpalliy Haj MHOXKECTBAMU;

* rcciienoBaTh YHKLIUH C TIOMOLIBIO IIPOM3BOJHOM U CTPOUTH UX I'pa( UKy,

* BBIUMCIIATH IJIOMAAN GUTYp B 00BEMBI TEJT C MOMOIIBIO ONPeACIEHHOI0 HHTErpaa;

* IPOBOJUTDH BBIYMCIICHUE CTATUCTUUECKUX XapaKTEPUCTHK, BBIOIHSITh NPUOIMKEHHBIE BBIYUCICHUS;
* pemiaTb KOMOMHATOPHBIE 3a7a4H.

8) Bi1aJieHNe HaBbIKaMH MCIIOJIb30BaHUS KOMITBIOTEPHBIX MPO-

rpaMM IpH PELICHUH MaTEMAaTUYECKUX 3ajau.

Ilnanupyemble pe3yJbTaThl 00y4eHHUs ajJredpe u HayajaM MaTeMaTu4yeckoro anaausa B 10—11
KJIaccax

Yucna u BeJIUYHHBI

BpinnyCKHMK HAYyYHUTCS:

* OTIEPUPOBATH MOHATUEM PaJUaHHAS MEPA YIJIa, BBIIOJIHATH IPeoOpa30BaHus PaJuaHHONW MEPHI B
rpaZlyCHYIO U IpagyCHON MEPHI B paJIMAHHYIO;

* OTIEPUPOBATH MOHATUEM KOMIIJIEKCHOTO YHCJIA, BBITOIHATE apu(pMETHUECKUE ONEPALIUH C
KOMITJIEKCHBIMH YHCIIAMH;

* 1300pakaTh KOMILJICKCHBIE YHCIIa Ha KOMITICKCHOM TUIOCKOCTH, HAXOAUTh KOMILUIEKCHYIO KOOPIUHATY
qucia.

BbInyCKHHK N0JYYUT BO3MOKHOCTD:

® UCIIOJIBb30BaTh Pa3/IMYHBIC MEPbI USMCPCHUA YTIJIOB IIPU PCIICHUU IT'COMETPHUCCKUX 3a4a4, a TaAaKKC
3aJa4 U3 CMCKHBIX JUCIHUILIIHH,

* IPUMEHSTH KOMIIJIEKCHBIE YMCIIA AJIsl PELCHHUS aNreOpandecKuX ypaBHEHHH.

Bripakenust

BbinyckHUK HAYYUTCS:

* OIIEPUPOBATH MTOHATUSAMHU KOPHS N-Ii CTENIEHU, CTEIIEHU C PALIMOHAIbHBIM [1I0KA3aTeJIeEM, CTEIIEHH C
JeHCTBUTEIBHBIM MIOKA3aTeNeM, Jorapudma;

* IPUMCHATDH IMOHATUA KOPHA n-i CTCIICHU, CTCIICHU C PAllMOHAJIbHBIM I1OKa3aTCJIEM, CTCIICHU C
,Z[GflCTBI/ITCJ'IbHBIM IIOKa3aTeJieM, norapHQ)Ma M UX CBOMCTBA B BRIYHCIICHHUAX U IIpu pCIICHUHU 3a1a4,

* BBIIIOJIHATH TOKAECTBEHHBIE IPE0OPa30BaHUS BBIPAKEHUI, COJEP)KAIIUX KOPEHb N-1 CTENECHH, CTENICHH
C palMOHAJILHBIM [I0KA3aTelIeM, CTENEHb C JeHCTBUTEIbHBIM IIOKa3aTeNeM, Jorapum;

* OIIEPUPOBATH ITIOHATUAMU KOCUHYC, CUHYC, TAHI'€HC, KOTAHI'€HC yIJla [I0BOPOTA, apKKOCUHYC, apKCUHYC,
APKTaHTeHC

Y apKKOTaHT€HC;

¢ BBIIIOJHATH TOXICCTBECHHBIC HpeO6pa3OBaHI/IH TPUTOHOMETPUUCCKUX Bblpa)KeHHﬁ.

BbInycKHHK MOJYYUT BO3MOKHOCTb:

* BBIIIOJIHATH MHOTOIIArOBBIE PE00Pa30BaHUsl BBIPAXKECHUH, IPUMEHSIS IUPOKUI HabOp CIOCOO0B U
MIPUEMOB;

* IPUMEHSTH TOKJECTBEHHBIE MTPE0OPA30BaHM BEIPAKEHHN JUIA PELISHHS 3a/1a4 U3 Pa3IMYHBIX pa3/IesioB
Kypca.

YpaBHeHNs 1 HEPABEHCTBA

BoinyckHUK HAyYuTCS:

* pemaTh UppaluOHAIbHBIE, TPUTOHOMETPUYECKHUE, TIOKA3aTeNIbHBIE U JIOrapu(MUUECKUE ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI;

® peuiaTtb anre6panqec1<ne YpaBHECHUA HAa MHOKECTBE KOMITJICKCHBIX YHCCIT;

¢ IOHMMATh YPpaBHCHUC KaK BamHeﬁmym MAaTEMAaTHYCCKYIO MOACIIb JId ONMMCAHUA U U3YUCHU A
Pa3sHOOOPa3HBIX peajbHBIX CUTYaINi, pelIaTh TEKCTOBBIC 3a4a4H aNre0panieckuM METOI0M;

* IPUMEHSTH TpauuecKre TPeICTaBICHHS JJIsl KCCIIEIOBAHMS yPaBHEHUH.

BbInycKHHK MOJYYUT BO3MOKHOCTh:

* OBJIQICTh IPUEMAMH PELLCHNUS YPaBHEHHI, HEPABEHCTB U CHCTEM ypaBHEHUH; IPUMEHSTD almnapar
YpaBHEHHUH JUIs pelIeHus pa3HOOOpa3HbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX PEIMETOB, IPAKTUKY;

¢ IPUMCHATH rpa(imquKHe npeaACTaBJICHUA MJIA UCCIICIOBAHUA ypaBHeHHﬁ, HEPABCHCTB, CUCTEM
ypaBHEHUH, CONEPKALIMX TapAMETPHI.

DOyHKIUH

BbInycKHHK HAYyYUTCS:



* IOHUMATh U UCIOJIb30BaTh (PYHKIIMOHAJIbHbIE OHATHS, SI3bIK (TEPMUHBI, CHMBOJIMUYECKHUE
0003HaUCHNSA);

* BBIIIOJIHATH TOCTPOCHHE TPadUKOB (PYHKIHIA C TOMOILBIO0 TEOMETPUIECKUX IPEe00pa30BaHU;

* BBIMIONHATH OCTPOEHHE TPaQHUKOB BUAAY = /X, CTENEHHBIX, TPUTOHOMETPHUECKHX, OOPATHBIX
TPUTOHOMETPUUECKHUX, IOKA3aTeIbHbIX U JorapuMuiecKkux GyHKIuI;

* FiCCIIeIOBATh CBOMCTBA (PYHKITHH;

* MOHUMATh (QYHKIHUIO KaK BAKHEHIITYI0 MAaTeMaTHIECKYI0 MOJEIb JJIsl OMUCAHUS IPOLECCOB U SIBICHUM
OKPY’KaIoIEro MUpa, IPUMEHATh (PYHKIIMOHAIBHBIN A3bIK U1 OIMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH
MEXIY GU3NUECKUMH BEINYUHAMH.

BbInycKHUK MOJTYYUT BO3MOKHOCTD:

* IPOBOJUTH UCCIIEIOBAHUS, CBA3aHHBIE C U3yYCHUEM CBOMCTB (DYHKIMA, B TOM YHCJIE C HCIOJIb30BaHUEM
KOMIIBIOTEPA;

* MCTOJIBb30BaTh (DYHKIMOHAJIBHBIEC MPEACTABICHHS U CBOMCTBA GYHKUUH U1 peLIeHUs 3a1a4 13
Pa3IMUHBIX pa3JesioB Kypca MaTeMaTHKH.

DJIeMeHTBbI MATEMaTHYeCKOr0 aHAJIN3a

BpinnyCKHMK HAYyYHUTCS:

* IPUMEHSTHh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C IOHATUSAMU Mpees, TPOU3BOIHAS,
nepBooOpa3Has ¥ HHTETpal;

* HaXOAUTh nepeaen QyHKuuy;

* pemiaTh HepaBEHCTBA METOJIOM MHTEPBAJIOB;

* BBEIYUCIISATH IPOU3BOTHYIO M [IEPBOOOPA3HYIO (QYHKIINH;

* MCIOJIb30BaTh IPOU3BOJHYIO VISl HCCIIEAOBAHUS U ITOCTPOCHNUS TpauKoB PyHKIMHT;

* IOHUMATh T€OMETPUUYECKHI CMBICI IPOU3BOJHON U ONPENEIEHHOTO HHTETpala;

* HAXOJIUTh BTOPYIO MPOU3BOAHYIO, TOHUMATh €€ TeOMEeTPUIECKUN 1 (PU3NIECKUI CMBICIT;

* BBIYHCIIATH ONPEACIIEHHBIN HHTErPa;

* BBIYHCIIATH HEONPEACIEHHBIN HHTErPal.

BbINycKHUK MOJTYYUT BO3MOKHOCTD:

* c(hopMHUPOBATH MPENCTABICHNE O TPUMEHEHHN TE€OMETPUIECKOr0 CMBICIIA IIPOU3BOIHON M UHTETpaia B
Kypce MaTEMAaTHKH, B CMEKHBIX IUCIUILINHAX;

* chopMHUpOBaTh U YrIIyOUTH 3HAHHS 00 MHTETpaJIe.

DJieMeHThl KOMOMHATOPUKH, BEPOATHOCTH M CTATHCTHKH

BrinycKHMK HAYyYHTCS:

* peliaTh KOMOMHATOPHBbIE 321241 HA HAXO0XK/IEHHE KOJIUYeCTBA 00beKTOB WM KOMOMHALMIA;

* npuMeHSATH popmy 6mHOMa HbI0TOHA 1511 MpeoOpa3oBaHus BbIPasKeHMI;

* HCMOJIb30BATh METOJ MATEMATHYECKOI HHAYKIHH JAJIsl I0KA3ATEJbCTBA TeOPeM H pPelleHHs
3ajad4;

* HCTOJIb30BATH CNOCOOBI MPeACTABICHHS H AHATN3A CTATHCTHYECKUX TAHHBIX;

* BBIMOJIHATDH ONMEPANMHA HAJ COOBITUAMM M BePOSATHOCTSIMH.

BbInyCKHHK NMOJTYYHT BO3MOKHOCTD:

* HAYYHMTbCA CieUaTbHbIM NPUéMaM pellieHNs KOMOMHATOPHBIX 3a1a4;

* XapaKTepU30BaTh NMPOoIecChl U IBJIEHN, MMeIoIINe BePOSSTHOCTHBIN XapakTep.

Conep:xanue Kypca ajaredpbl 1 Ha4aJ MaTeMaTtuieckoro anaan3a 10-11 kiaccos

IloBTOpEeHUE

Pemenne 3a/1a4 ¢ MCTIOTH30BAHNEM CBOWMCTB YHCEJ M CUCTEM CUHCIICHHS, ASTUMOCTH, JTOJIEH 1 YacTew,
MPOLIEHTOB, MOJYJeN uncen. Pemenne 3a1au ¢ HCIOIb30BAHUEM CBOMCTB CTENEHEN M KOPHEH,
MHOTO4JICHOB, ITPe00pa3oBaHUii MHOTOWIEHOB U IpOOHO-PAallMOHANILHBIX BhIpaKeHHH. Pemenne 3amau ¢
WCIIOJIb30BaHUEM I'PayCHON MepHI yria. Moaynp 4rcia u ero cBoiicTBa. Pemenue 3a1a4 Ha IBIKEHUE H
COBMECTHYIO paboTy, CMECH H CIUIABBI C IOMOIIIBIO JITHEWHBIX, KBaJIPATHBIX 1 JPOOHO-PAIIHOHATBHBIX
YpaBHEHUI U UX CUCTEM.

Pewrenne 3a1ay ¢ NOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM IIEPEMEHHOM, C
MIPUMEHEHUEM H300paXeHHs YMCIOBBIX MPOMEXYTKOB. Pemenue 3a1a4 ¢ MCIIOIb30BAHUEM YHCIIOBBIX
¢bynkumii n ux rpadukos. Mcrnonp3oBanne CBOHCTB U rpa)uKOB JTMHEHHBIX U KBaIpaTHUHBIX (DYHKLINH,
06paTHOi TIPOMOPIHOHATLHOCTH M GyHKIHH Y = vX. 'paduueckoe pelienye ypaBHEH I 1 HEPABEHCTB.
Hcnonp3oBanue oneparuii HaJy MHO)KECTBAMHU M BBICKa3bIBaHUAMH. VICTIOIB30BaHIE HEPABEHCTB U
CHUCTEM HEPABEHCTB C OJIHOM

MEPEMEHHOM, YNCIOBBIX POMEKYTKOB, X O0bEANHEHNH U niepeceueHnid. [IpuMeHeHne npu peneHnu
3a/1a4 CBOMCTB apu(METHUCCKON U T€OMETPUIECKOMN MPOrPecCru, CYMMHUPOBaHMS OECKOHEUHOM



CXOJIAIIEHCS TEOMETPHIECKOU TTporpeccur. MHOKECTBA (YUCIIOBEIE, TEOMETPHUECKUX DUTYD).
XapaKkTepUCTHYECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, ITyCTOE, KOHEYHOE, OECKOHEUHOE MHOXKECTBO.
Crioco0Os1 3aganust MHOKecTB [TogMHOkecTBO. OTHOIICHUS TPUHAAICKHOCTH, BKIIOUEHHS, PAaBEHCTBA.
Onepauuu Hag MHOKecTBaMu. Kpyru Diinepa. Koneunsie 1 6ecKOHEUHBIE, CYETHBIE U HECUETHBIC
MHOXecTBa. VICTUHHBIE U JI0KHBIE BBICKA3bIBAHUS, OTIEPALIMH HAJ BBICKa3bIBaHUAMU. AnreOpa
BbICKa3bIBaHUN. CBsI3b BBICKa3bIBAHUM ¢ MHOXKECTBaMU. KBaHTOPHI CyIIECTBOBaHNUS M BCEOOIIHOCTH.
3akoHbl Toruku. OCHOBHBIE JIOTHYECKHUE MpaBMiIa. PellieHne JTOrn4eckux 3a1a4 ¢ UCIOIb30BaHUEM
KpyroB Dilyiepa, OCHOBHBIX JIOTHYECKUX MIPABUIL

Ymo3zakmtouenus. O00CHOBaHUS U JOKA3aTEIbLCTBO B MaTeMaTuke. Teopemsl. Bunbsl MmaremaTuaeckux
yTBepkAcHUi. Buapl nokasarenbcTB. MaTeMaTHueckas HHIYKIKA. Y TBEpKIEHUE, OOpaTHOE JaHHOMY,
MPOTHBOIIOJIOKHOE, 00paTHOE POTUBOIIOIOKHOMY AaHHOMY. [IpH3HaK U CBOHCTBO, HEOOXOIUMEBIE U
nocrarounsle ycnous. OcHoBHas Teopema apudmeTuxu. OctaTku U cpaBHeHUs. AnroputM Epkinuaa.
Kuraiickas Teopema 00 octatkax. Manast Teopema depma. q-udHbIe CHCTEMBI curcienus. OyHKIus
Oiinepa, YUCIIO U CyMMa JieNuTeNel HaTypajabHOro yncia. Paguannas mepa yria, TpUrOHOMETpHUUecKas
OKpY>KHOCTb. Tpuronomerpudeckue GpyHKIUH YUCET U YTI0B. DOpMyItbl

NPUBEACHUS, CIIOKEHHUSI TPUTOHOMETPUUECKUX (QYHKIMHA, (OPMYJIBI JBOWHOIO U IIOJIOBUHHOTO
aprymenra. [IpeoOpa3oBanre CyMMBbl, pa3HOCTH B TIPOU3BEJICHNE TPUTOHOMETPUIECKUX QYHKIUH 1
HaoOopoT. Hynu ¢pyHKIMM, NpoMeXyTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbonbmiee u
HauMeHbIee 3HadeHue Gpynkuuu. [lepuonnyeckne GyHKIMKM 1 HAUMEHBIINN iepuoa. YETHBIE U
HeuéTHble (QyHKUUU. TpuroHoMerpuueckie QyHKIMU YHCIOBOro aprymenTta. CBoiicTBa U rpaduKu
TpUrOHOMETpUUECKUX GyHKIUH. OOpaTHBIE TPUTOHOMETPpUYECKHE (PYHKIMH, X TIIaBHbIC 3HAUCHHUS,
cBoiicTBa u rpaduku. TpuroHomerpuueckue ypaBHeHus1. OJHOPOAHBIE TPUTOHOMETPUYECKUE YPAaBHEHHUS.
Pemenne npocTeldmx TpUroHOMETPUYECKUX HEPABEHCTB. [IpocTelnue cCuCTeEMBbI TPUTOHOMETPUYECKUX
ypaBHeHul. CTeneHs ¢ eHCTBUTEIbHBIM MIOKa3aTeNeM, cBoiicTBa creneHu. [IpocTeiinie nokazarenbHble
YpaBHEHUS 1 HEPABEHCTBA.

[loxazaTenbHas GhyHKIWS U ee cBOMCTBa u rpaduk. Yucno e u pyaknus. Jlorapudm, cBoiicTea
norapudma. JlecsTuuHblii U HATYpaibHbIid torapudm. [IpeodpazoBanue orapupMUUECKUX BBIPAKECHUH.
Jlorapudmudeckre ypaBHeHHs U HepaBeHCTBa. Jlorapudmudeckast GyHKIUS U €€ CBOWCTBA U Tpaduk.
Crenennas GpyHKIMA U ee cBoiicTBa U rpaduk. MppaunonansHele ypaBHeHus. [lepBuanbie
TIPEJICTaBIEHUS O MHOKECTBE KOMIUIEKCHBIX yHcel. [leficTBus ¢ KoMIUIeKCHBIMU ynciamu. KomiuiekcHo
COIPsDKEHHBIE Yncina. MoJlysIb U apryMeHT uucia. Tpuronomerpuueckas hopMa KOMILIEKCHOTO YHCTIa.
Pemenne ypaBHeHUI B KOMIUIEKCHBIX YMCiIaX. MeTOa MHTEPBAIIOB [UIsl pEILICHUS] HEPaBEHCTB.
IIpeoGpa3zoBanus rpaguKoOB QYHKIMIA: CABUT, YMHOKEHHE HA YHCIIO, OTPAKEHHE OTHOCUTEIBHO
KOOPJIMHATHBIX oceld. [ paduueckiie MeTo/Ibl pellieHns] ypaBHEHHI 1 HEpaBEeHCTB. PellieHrne ypaBHEHUIH U
HEPABEHCTB, COAEPKAIUX NEPEMEHHYIO M0/ 3HAKOM

Moayist. CuCTeMBI IOKa3aTeNbHBIX, JIOTapu(MUUECKIX U UPPALMOHAIBHBIX YpaBHEHUH. CHCTEMBI
MOKAa3aTeNbHBIX, JIOTapu(MUUECKUX U HPPAIIMOHATILHBIX HEpaBeHCTB. B3anMHO oOpaTHbIe (hyHKINH.
I'paduku B3anMHO 00paTHBIX QYHKIHMA. Y paBHEHUS, CACTEMBI YpaBHEHHH ¢ mapameTpoM. Dopmyia
bunoma HeroToHa. Penienne ypaBHEHHI CTENEHH BBIIIE 2 CIEUATBHBIX BUIOB. Teopema Buera,
teopema besy.

[TpuBOIMMEBIE M HETIPUBOAUMBIE MHOTOWIEHBI. OCHOBHAs Teopema anreOpbl. CHMMeTpuiIecKue
MHOTO4IeHbl. Llenounciennsie 1 Heo3HayHble MHOTOWIeHbl. DYHKINH «JpoOHas yacTh YUCIa» U
«uenas 4acTb yncia». nodanrossl ypaBHeHus. LlenHsie npodu. Teopema depma o cymme KBaapaToB.
CyMMBI ¥ pABl, METOABI CYMMHUPOBAHUS U MTPU3HAKH CXOIUMOCTH.

TeopeMbl 0 IPUOMIKEHUN AEHCTBUTENIFHBIX YHCEN PAlMOHATBHBIMU. MHOXECTBAa HAa KOOPAWHATHON
nnockocti. Hepasencrso Ko — ByHSIKOBCKOr0, HepaBeHCTBO MeHceHa, HEpaBEHCTBA O CPEIHUX.
[onstue npenena Gpynkuu B Touke. [ToHsitue npenena QyHKIHHA B 06CKOHEYHOCTH. ACUMIITOTHI
rpaduka pynkiun. CpaBHeHHE OECKOHEYHO MAIIBIX B OeCKOHEeYHO OonbinuX. HermpepbiBHOCTD hyHKIINH.
CgoiicTBa HenpepbIBHBIX (yHKUMI. Teopema Beiiepmrpacca. uddepenuupyemMocts GyHKIUH.
[poussoHas pynknuu B Touke. KacatenbHas k rpaduky GpyHkmu. ['eomerprueckuii u pusndeckuii
CMBICJI IPOU3BOIHOM. [IpuMeHeHre pon3BOAHOM B pu3uKe. [Ipor3BOHEBIE AIeMEHTAPHBIX (DYHKIIUH.
[IpaBuna quddepenuuponanus. Bropas npousBoaHasi, e€ reoMeTpuyeckuil 1 GU3NIECKU

cmbicit. Touku 3kcTpeMyMa (MakCUMyMa U MUHUMYMa). MccnenoBanue aeMeHTapHbIX (GyHKINUN Ha
TOYKH IKCTpPEMyMa, HauOobIllee 1 HaUMEHbIIIee 3HAaUeHNE C TOMOIIBIO0 MPon3BoAHON. [locTpoeHne
rpaduKoB QYHKIHH C TOMOIIBIO TPOM3BOAHBIX. [IprMeHeHNe TPOM3BOAHON NIPH PEIICHNUH 3a1ad.
Haxoxnenne skctpeMyMoB (DyHKIMH HECKONBKUX MepeMeHHBIX. [IlepBooOpa3Has. Heonpenenénubiit
unTerpai. [lepBooOpasHbie aneMeHTapHbIX GyHKIMA. [1nomans KpuBonuHeHHOM Tpaneun. Popmyia



Herorona-JleitOuuiia. OnpeaenéHublii HHTErpaji. BeraucieHue mioraaei miockux Gpuryp u 00bEMOoB Tel
BpALIEHNs C IOMOLIbIO MHTETpaja. MeTop! pemeHust QyHKINOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB.
BeposiTHOCTB U CTATHCTHKA, JIOTHKA, TeOPUs TPa)0B U KOMOMHATOPHKA

IloBTOpEHME

Hcnonp3oBaHue TabnuI ¥ AUarpamMm AJIs IPEJICTaBICHUS TaHHbIX. Pelenne 3anad Ha pUMEHEHUe
OIHKCATEIbHBIX XapaKTePUCTUK YHCIOBBIX HAOOPOB: CPEeIHNUX, HAMOOIBIIETO U HAMMEHBIIETO 3HAUYCHHUS,
pasmaxa, AUCIIEPCHH U CTaHIapTHOTO OTKIOHEeHUs. BbuncieHne 4acToT U BEPOSITHOCTEH COOBITHIA.
BeruricnieHre BEpOATHOCTEHN B OIBITaX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMA UCXOJaMHU.
Hcnmons3oBanre KOMOMHATOPHKH. BRIUUCIICHHE BEpOSTHOCTEH HE3aBUCUMBIX COOBITHI. M cmmonn30Banme
(bopMyIIBI CIIOKEHHs BEpOSITHOCTEH, JruarpaMm Didjiepa, AepeBa BeposiTHOCTel, hopmynbl bepHymm.
BeposiTHoCcTHOE TpocTpaHCTBO. AKCHOMBI TEOPHH BEPOATHOCTEN. Y CIIOBHAs BEpOATHOCTH. [IpaBumno
YMHOKEHHUSI BeposiTHOCTeN. PopmMyina nonHou BeposiTHocTU. PopMmyiia baiieca. JIuckpeTHbIe ciiydaiiHble
BEJIMUYMHBI U pacnpenencHus. CoBMeCTHBIE paclipenenenus. Pacpenenenre cyMMbl U TPOU3BEIECHUS
HE3aBHCUMBIX CITy4allHBIX BETMYMH. MaTeMaTHUeCcKoe 0KUJIaHUE U AUCTIEPCHSI CTy4aliHOM BETUYHHBL.
Marematuueckoe OKUJAaHUE U TUCIIEPCUS] CYMMBI CIIyYailHbIX BEIUYUH. bUHapHas ciyvailHas BelU4YMHa,
pacnpenenenue bepaymnu. ['eomerpuueckoe pacnpeneneHue. buHoMuanbHOe pacpeeieHue U ero
cBoiicTBa. [ unmepreoMeTpuuecKoe pacupeiesieHne U ero cBoicTBa. HenmpepbiBHBIE cllydailHbIE BETUYUHBI.
[InotHocTh BepostHocTu. DyHKIMS pacnipeneneHus. PaBHoMepHoe pacnpenenenue. [lokazaTensHoe
pacmpenenenue, ero napaMerpsl. Pactipenenenue Ilyaccona u ero npumenenue. HopmaneHoe
pacupenenenue. @ynkuus Jlannaca. [Tapamerpsl HopManbHOro pactpeneneHus. Ilpumepsl cirydaiHbIX
BEJINYHH, MOAYMHEHHBIX HOPMaIbHOMY 3aKOHY (TIOTPELIHOCTD U3MEPEHHH, POCT YeIOBEKa).
LenTpanpHas npenenbHas Teopema. HepaBenctBo YebsmeBa. Teopema YeOrieBa u TeopemMa
Beprymu. 3akon 6onbnx yrcen. BeIOOpOUHBI METOT ©3MEPEHHUsT BEpoITHOCTEN. Ponb 3akoHa
OONBIINX YHCEN B HAayKe, Mpupoje U obmecTBe. KoBapuamust 1ByX cimydaitHbix BennunH. [loHsATHE 0
koaddurmente koppersiiui. CoBMecTHbIC HAOMIOACHUS ABYX CIy4YailHBIX BETUYrH. BIOOpOUHBIH
koaddurment koppemsauuu. Jluaeinas perpeccus. Ctaructudeckas rumote3a. CTaTUCTHKA KPUTEPHS U
ee ypoBeHb 3HauuMOCTH. [IpoBepka MpOCTEHINX THIIOTE3. DMIUPUUECKUE PACTIPEICICHHUSI U X CBS3H C
TEOPETUUECKUMHU pacipeneiacHussMu. Panrosas koppessinus. Iloctpoenue coorsercTBuid. IHBEKTUBHBIE
U CIOPBEKTHBHBIE COOTBETCTBHA. bruekunn. JluckpetHas HenpepslBHOCTS. [IpuHiun Jupuxie.
Koauporanue. JIBonunas 3amnuck. OCHOBHBIE NOHATHUS Teopuu rpados. Jlepesbs. J[BoudHoe epeBo.
CesizHocTh. KomnoneHTh! cBsizHOCTH. [TyTH Ha rpade. Ditnepossl 1 [[aMUIILTOHOBEI ITyTH.

[Tnanupyemsbie pe3yabTaThl OCBOCHUS YI€OHOTO IpeIMeTa Kypea:
JINYHOCTHBIE Pe3YIbTATHI 0CBOCHHNS OCHOBHOI1 00pa3oBaTebHON NPOrpaMMBbl:
1) BocmHMTaHME POCCHICKON TpaKIaHCKOW WACHTHYHOCTH: MATPUOTHU3Ma, yBaxkeHHs K OtedecTsy,
OCO3HAaHUS BKJIAJ[a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKU;

2) dopMHpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
0OIIECTBEHHO NMPaKTHKH;

3) oTBEeTCTBEHHOE OTHOUICHWE K OOYy4YeHHIO, TOTOBHOCTb M CIIOCOOHOCTH K CaMOPa3BHTHIO U
€caM0o00pa30BaHMIO Ha TMPOTSHKEHWH BCEH JKM3HU; CO3HATENBHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHMIO KaK yCIOBHUIO YCIIEITHOH MPOpeCcCHOHANBEHON U 00IIECTBEHHOM JEATEIbHOCTH;

4) oco3HaHHBII BbIOOp Oyayiied mpodheCCHOHANIBHOMN JESITeIbHOCTH Ha 0a3e OPUEHTUPOBAHHUS B MHUPE
npodeccuii 1 NpoPecCHOHANBHBIX MPEANOYTEHHH; OTHOLIEHHE K MPO(ECCHOHATIBHON JesITeTbHOCTH
Kak K BO3MOXXHOCTM Y4YacTHS B pEIICHHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX U
oO0IIeHAIIMOHATIBHBIX MPOOJIeM; (OPMHUPOBAHHNE YBAKUTEILHOTO OTHOIIIEHHS K TPY/LY, Pa3BUTHE OITbITA
YYaCTHs B COIMAIBHO 3HAYMMOM TPY/IE;

5) yMeHWe KOHTpPOJIUPOBATh, OIEHHBATh W aHATM3MPOBATH TMPOIECC W pPE3yJNbTaT Y4eOHOH U
MaTeMaTHYeCKOH JISSTeIbHOCTH; 6) YMEHHUE YIIPABISATH CBOCH NO3HABATEIHHOM eI TEBHOCTHIO;

7) yMeHHE B3aWMOJICHCTBOBATh C OJHOKJIACCHHKAMH, JIETHMH MJIAJIIIEr0 BO3pacTa W B3POCIBIMH B
o0pa3oBaTenbHOH, 0OIIECTBEHHO-TIONIE3HOH, YIeOHO-MCCIIE0BATENBCKON, TPOEKTHOM M IPYTHX BUAAX
JeSITeITbHOCTH;

8) KpUTUYHOCTH MBINLICHUS, HHUIIMATHBA, HAXOIYHBOCTh, AKTHBHOCTh TIPH PEIICHHH MaTeMaTHYECKHX
3ajau.

MeTanpeaMeTHbIE Pe3VJILTATHI 0CBOEHHS OCHOBHOI 00pa30BATEILHOM IPOrPAMMBI




1

2)

3)

4)
5)

6)
7)
8)

9)

YMEHHUE CaMOCTOSITEIILHO OTPENICIATh [N CBOEH JeITeIbHOCTH, CTaBUTh U (OpMYyIHpOBATh IS ceOst
HOBBIE 3371a4U B yu€0e;

YMEHHE COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYLIECTBIATH KOHTPOIb CBOEH
JIESITEIIPHOCTH B TPOIECCE JIOCTHIKEHHS Pe3yNbTaTa, ONPENeNsTh CIOCOObl JCHCTBHIA B paMKax
NPEIJIOKEHHBIX YCIOBUH H TpeOOBaHWW, KOPPEKTHPOBaTh CBOM JACWCTBHSI B COOTBETCTBUH C
W3MEHSIOLIEHCS CUTYaluel;

YMEHHUE CaMOCTOSITEIIbHO PUHUMATh PEIICHUS, TIPOBOIUTH aHATIM3 CBOCH JESITEILHOCTH, PHUMEHSThH
pa3INnYHbIC METOJIbI TO3HAHMUSI,

BJIaJICHHE HaBBIKAMH MIO3HABATEIbHOM, y4eOHO-HCCIe0BATEILCKON 1 TPOEKTHOM AEATEIbHOCTH;
¢dbopMHupOBaHNE MOHITUIHHOTO ammapara, YMEHUsl CO3/1aBaTh O0OOIICHHMsI, yCTaHABIMBATh AHAIOTHH,
KJIacCU(UIMPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS M KPUTEPHHU TS KilacCU (UKL,
YMEHHE YCTaHABIMBAaTh NPHUYMHHO-CIEICTBEHHBIC CBSI3H, CTPOMTH JIOTMYECKOE pacCyKICHHUE,
YMO3aKJIIoueHIe (MHAYKTUBHOE, JCTyKTUBHOE ¥ MO aHAJIOTMH) U JIeJaTh BHIBOJIBL;

(dbopMHpOBaHHEe KOMIIETEHTHOCTH B OOJIACTH HCIOIb30BaHKs HH(GOPMAIIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHI;

YMEHUE BUJICTh MATEMATUIECKYIO 33/1a4y B KOHTEKCTE POOIEMHON CUTYAIIMH B IPYTUX TUCIUTUINHAX,
B OKPY’KaIOIlIEeH XKU3HU;

YMEHUE CaMOCTOSITEIBHO OCYIIECTBIAThL MOWCK B pPAa3IWYHBIX HCTOYHUKAX, OTOOp, aHAINU3,
CHUCTEMAaTH3aIMI0 U KIIACCU(PHUKAIUIO WHGPOPMAIMK, HEOOXOIUMON IS PEIICHUS MaTeMaTUYECKUX
npoOJeM, MpeCTaBIATh € B MOHATHOH (opMe; MPUHUMATH PElICHHE B YCIOBHSIX HEMOTHOW HIIH
W30BITOYHOM, TOYHOH HITH BEPOSITHOCTHON MH(OPMAIMU; KPUTHICSCKU OIICHUBATh U HHTEPIPETUPOBATH
WHPOPMAITUIO, TIOTYYAEMYIO U3 Pa3IHYHBIX HCTOYHHKOB;

10) ymeHHe HCTIOIb30BaTh MaTEMATHYECKUE CPEICTBA HATTSTHOCTH (TpaduKH, TAOIUIIBI, CXEMBI U JIp.) IS

WITIOCTpAallui, UHTCPIIPETAllUX, apIryYMCHTAIUU,;

11)ymMeHue BBIABUTaTh THIIOTE3bI IPH PELICHUH 33a4H, IOHUMaTh HEOOXOAMMOCTh MX MPOBEPKH;
12)moHrMaHye CYIIHOCTH alTOPUTMHYECKHUX TPENNMCAHWA U YMEHHE JeHCTBOBATH B COOTBETCTBUU C

2)

3)

4)
5)

6)

7)

MMPEAJIOKCHHBIM aJITOPUTMOM.

IIpenMeTHBIE PE3VJIbTAThI

1) oco3HaHWe 3HAYEHHSI MATEMATHKH JJIsl [IOBCETHEBHOM )KU3HU YEIOBEKa,

NpeACTaBIeHNEe 0 MaTeMaTHYECKOW HayKe Kak cdepe MaTeMaTHUECKOH IesTeIbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAYMMOCTH JUIsl Pa3BUTHUS LIUBUIN3ALIUU;

YMEHUE OIMCHIBATh SIBJICHUS PEAJBHOIO0 MHPAa HAa MaTEMaTH4YECKOM S3BbIKE; IIPEJICTABIEHUE O
MaTEMaTHYECKUX MOHIATHAX M MAaTEMaTHYECKUX MOJENAX KaK O BaXKHEHIIEM HHCTPYMEHTapuH,
MO3BOJISIOLIEM ONUCHIBATE M U3Y4aTh PAa3HbIE MPOLIECCHI U SABICHHUS,

MIpeJICTaBIeHNnE 00 OCHOBHBIX OHATHUAX, HACSIX U METOJIaX alreOphl 1 MaTEMaTUYECKOr0 aHaT3a;
IIPEACTABIICHAE O MPOLECCAX U SBJICHUSAX, UMEIOIINUX BEPOSITHOCTHBIN XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B PEATbHOM MHpE, 00 OCHOBHBIX MOHATHSAX JIEMEHTAPHON TEOPHH BEPOSTHOCTEH;
YMEHHE HAaXOAWTh U OLEHHWBATh BEPOATHOCTH HACTYIUIEHHS COOBITUH B MPOCTEHIIMX MPAKTHUYECKUX
CUTYallUsIX U OCHOBHBIE XapAKTEPUCTUKH CIyYaillHbIX BEIHYNH;

BIIQJICHUE METOJAMH JOKA3aTEJIbCTB U AITOPUTMOB PELICHUS; YMEHHE UX IPUMEHSATb, IIPOBOJUTH
JIOKa3aTeJIbHBIE PACCyKICHUS B X0JI€ PELICHHUS 3a/1a4;

MPAaKTHYECKH 3HAYMMble MaTEMaTHYECKWE yMEHHS W HAaBBIKH, CIOCOOHOCTh WX TPUMEHEHHUS K
pELIEHUI0 MaTEMAaTUYECKUX U HEMAaTEMaTHYECKUX 3a/]a4, IIPEATIONararmllue yMeHNe:

BBITIOJIHSTH BBIYHCIEHHA C IEUCTBUTENBHBIMU U KOMITIEKCHBIMU YHCIAMU;

pemath palnuOHANbHBIE, HppalMOHAJbHbBIE, IOKa3aTeNbHbIC, JOrapu(MUUecKue, CTENeHHbIE H
TPUTOHOMETPUYECKUE YPAaBHEHUS, HEPABEHCTBA, CUCTEMBI YPaBHEHUI U HEPABEHCTB;

pemarb TEKCTOBbIE 3aJauyd apHU(PMETHUECKHUM CIIOCOOOM, C TIOMOIIBIO COCTABJICHUS U PELICHHS
YpaBHEHUI, CUCTEM YPaBHEHUH 1 HEPABEHCTB;

WCIIOJIb30BaTh anreOpandecKuil «SI3bIK» AJISl OMHCAHUS MPEIMETOB OKPYXKAIOIIEr0 MUPa U CO3AaHUS
COOTBETCTBYIOLINX MaTEMaTUUYECKUX MOJEIEH;



*  BBINOJHATH TOXKIACCTBEHHBIE IMPEOOpPa3OBaHUS PAIMOHAIBHBIX, WPPAIMOHANBHBIX, MOKAa3aTEeIbHBIX,
CTETICHHBIX, JIOTAPU(PMHUCCKUX, TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

*  BBINOJHATH OTIEPAINH HA/I MHOKECTBAMU;

*  mccnenoBaTh GYHKIMA C TIOMOIIBIO0 IPOU3BOIHOMN U CTPOUTH WX TpaduKy;

*  BBIYUCJIATH IUIOIMIATU (PUTYP ¥ 0OBEMBI TN C TIOMOIIBIO ONPEACIEHHOTO HHTETpaa;

*  TIPOBOJUTH BHIYMCIEHHE CTATHCTUIECKIX XaPaKTEPUCTHK, BHITIONHATH MPUOIIKEHHBIE BEITUCIICHUS;

*  pemaTrh KOMOMHATOPHBIC 33]]a4H.
8) BiIajieHNe HaBBIKAMH MCIIOIb30BAHUS KOMITBIOTEPHBIX IIPOTPaMM IPY PEIIeHHH MaTeMaTHIECKIX
3ajad.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS MOAY JIsA

AJITEBPbBI 1 HAYAJI MATEMATHYECKOI'O AHAJIM3A

s ycnemHoro npoJomKeHns: 00pa30BaHusl 10 CIIEIHATbHOCTSM, CBI3aHHBIM C PUKIIaTHBIM
WCIIOJIb30BaHNEM MAaTEMATHKH BBIITYCKHUK HAYYHUTCS, a TAKKE MOJYYHT BO3MOKHOCTh HAYYHUTBCSH JUIS
o0ecreyeHus yCIeuHOTo MPOA0IDKEHNSI 00pa30BaHus 10 CIELMATbHOCTSIM, CBA3aHHBIM C
OCYILIECTBIICHNEM HayYHOH U MCCIIEe0BaTELCKON ACATEILHOCTH B 00JIaCTH MaTEMATUKU M CMEKHBIX
HayK.

DJIeMeHThI TEOPUH MHOKECTB M MaTeMAaTH4YeCKOH JIOTHKH

— CBo6onHO oneprpoBaTh| MOHATUSME: MHOXKECTBO, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBA,
3JIEMEHT MHOKECTBA, IOJJMHOKECTBO, ITepeceueHIe, 00beANHEHHE U Pa3HOCTh MHOKECTB;

— NPUMEHATDH YHCIOBBIE MHOKECTBA HA KOOPAUHATHOM NMPSIMON: OTPE30K, HHTEPBAII, MOJIyHHTEPBAJL,
MPOMEXKYTOK C BBIKOJIOTOM TOUKOH, rpadHuecKoe NpeAcTaBIeHIe MHOXKECTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

— MPOBEPATH NPUHAICIKHOCTD dJIEMEHTa MHOYKECTBY;

— HaXOIUTh NepeceyeHre U 00beINHEHUE MHOXKECTB, B TOM YHCIIE IIPEACTaBICHHbBIX TpaduIecku Ha
YUCJIOBOM IIPSIMOM M HA KOOPJAMHATHOM IIJIOCKOCTH;

— 3a/1aBaTh MHOXECTBA MEPEUNCIECHUEM U XapaKTEPUCTHUECKUM CBOMCTBOM;

— ONEpUPOBATh NOHATUAMU: YTBEPKACHHUE, OTPULIAHUE YTBEPKACHHS, HICTHHHBIE U JIO)KHBIE
YTBEPKICHUS, IPUUHMHA, CJICICTBHUE, YACTHBIN CITy4ail OOILEro yTBep)KICHUs, KOHTPIPUMED;

— MPOBOAMTH JIOKa3aTeIbHbIE PACCYKACHUA IJ11 000CHOBaHUS UCTUHHOCTH

YTBEPKIICHUK;

— ONEpUpPOBATh NOHATHEM ONPEIEIEHNUs, OCHOBHBIMY BUAMU ONPEECIEHUI

U TEOpEeM;

— MOHUMATh CYyTh KOCBEHHOT'O I0Ka3aTENbCTBA;

— OIEpUPOBATH NOHATUAMH CYETHOTO M HECYETHOTO MHOKECTBA,;

— NMPUMEHSTbh METOJl MaTeEMaTHUECKON HHIYKIIMU I IPOBEACHUS pac-

CYXKICHHMI U I0Ka3aTeNbCTB MIPU PEIIEHUH 3a/1a4.

B noBcenHeBHOM KU3HM M IPU U3YYEHUH APYTUX NPEeAMETOB:

— HCIIOJIB30BaTh YHCJIOBBIE MHOYKECTBA HA KOOPAMHATHON NPAMOI M HAa KOOPANHATHOM INTOCKOCTH ISt
OTIMCaHUs peabHBIX MPOIECCOB U SIBICHUH;

— NPOBOAMTH JOKA3aTEIbHBIE PACCYXKACHHA B CUTYaLUsIX IIOBCETHEBHOM )KU3HM, IPH PELLIEHUM 33124 U3
JIPYTHX IPEAMETOB;

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK M A3BIK JJOTHKH JIJISl OMMUCAHMS PEATBHBIX IMPOLIECCOB
Y SIBJICHUH, IPU PEIICHNH 337249 APYTUX

y4eOHBIX MPEIMETOB.

Yucna u BbIpaskeHHUs

— CB00OIHO ONIepUPOBATh MOHATHIMHE: HaTypaJIbHOE YMCIIO, MHOYKECTBO HATYPAIBHBIX YHCEN, IEJI0e
YHCII0, MHOKECTBO LIEJBIX YnCell, OOBIKHOBEHHAS APO0b, AeCATHYHAS APOOh, CMEILIAHHOE YHCIIO,
paloOHaIBHOE YUCIIO, MHOKECTBO PALIMOHAJIBHBIX YHCEJI, HPpPallMOHAIEHOE YHCII0, KOPEHB CTETIEHU N,
JIEHCTBUTEIHHOE YHCII0, MHOKECTBO IEHCTBUTENBHBIX YUCEI, TEOMETPUIECKas MHTEPIPETaIUsI
HATYpaJIbHBIX, IETIBIX, PAIIMOHAIBHBIX, NEHCTBUTEIHHBIX YHCET;

— MOHUMATh ¥ OOBSICHATH Pa3HUILy MEXy O3ULIHUOHHON U HETIO3UIIMOHHOM

CHUCTEMAMH 3aIIACH YHCEIT;

— NEPEeBOJUTD YMCIIAa U3 OAHOM CUCTEMBI 3aIIMCH (CUCTEMBbI CUUCIICHHUS) B

APYTYIO;



— JIOKa3bIBaTh M UCIIOJIb30BAaTh IPU3HAKHU JIEIMMOCTH, CYMMbI U IIPOU3BEACHUS IIPU BBIIIOJITHEHUH
BBIYHMCIICHUH U PELICHUH 3aay;

— BBINIOJIHATH OKPYTJIEHHE PAllMOHATBHBIX U UPPAllMOHATIBHBIX YHCEI C 33JaHHON TOUHOCTHIO;

— CpaBHUBATh ACHCTBHUTENIHHBIC YNCIIA PA3HBIMHU CIIOCOOAMH;

— YIOpSAA0YMBATh YHCIA, 3aIMCAHHbBIE B BUAE OOBIKHOBEHHOHN U AECATUYHON APOOH, YUCIIa, 3alIUCAHHBIC
C MCIIOJIb30BaHUEM apU(METHIECKOTO KBaPAaTHOI'O KOPHS, KOPHEH CTeNeH! O0JIbIle BTOPOii;

— naxonuth HOJ] 1 HOK pa3ubiMu criocobamu 1 HCTIOIB30BaTh UX MPH PELICHUH 3ajay;

— BBINOJIHATH BEIYUCIICHUS U IPE00Pa30BaHUs BBIPAKEHUH, CONEPKALINX IEHCTBUTEIbHbIE YKCTIA, B TOM
yKciie KOPHU HAaTYpaJIbHbBIX CTCIICHEH;

— BBINIOJIHATH CTaHAAPTHBIE TOXKIIECTBEHHBIE MPEOOPa30BaHMs TPUTOHOMETPHUUECKHUX,
JorapupMUIECKUX, CTETICHHBIX, HPPAllMOHATBHBIX BHIPAKECHUII;

— cBOOOJHO ONEPUPOBATH YUCIOBBIMU MHOXKECTBAMHU IIPU PEIICHUHU 33/1a4;

— MOHUMATh IPUYUHBI M OCHOBHBIE HJEH PACIIMPEHUS YHCIOBBIX MHOKECTB;

— BJIQJIETh OCHOBHBIMHU MOHATUSIMHU TEOPUHU AECTUMOCTH NP PEIIEHUN CTAaHJAPTHBIX 33/a4;

— UMeTh 06a30BbIE MPENCTABICHUS O MHOXKECTBE KOMIIJICKCHBIX YHCET;

— CBOOOHO BBIIIOJIHATE TOKICCTBEHHbIE PE0OPa30BaHUs TPUTOHOMETPUIECKHUX, JIOTapU(PMUUECKUX,
CTEIIEHHBIX BBIPAYKECHU;

— BIaaeTh hopmynoit 6mHOMa HproTOHA;

— MPUMEHSTH MIPH PEIIeHNH 33a]1a4 TeopeMy o JuHeiHoM npeactasieann HOJl, Kuraiickyto Teopemy 00
ocraTkax, Mainyto teopemy depma;

— MPUMEHSTH TPU PEIICHUH 32124 TEOPETUKO-UYMCIIOBbIC PYHKIMH: YHCIIO H CyMMa JeTUTENEH,
¢byHKIHIO Ditnnepa;

— HNPUMCHATH IIPpU PCHICHUU 3a/1a4 LICITHBIC ILpO6I/I, MHOTI'OYJICHBI C IleICTBHTCHBHI)IMH " O CJIBbIMHU

KO3 UITUCHTaMU;

— BJIaJCTh NOHATHAMU: IPUBOANMBIEC U HEPUBOIUMbIE MHOI'OUWICHBI; IPUMEHSITh UX IPHU PEILICHUN
3a1a4;

— MPUMEHATH TPH pemeHny 3a1a4 OCHOBHYIO TeopeMy anreOpsbl; mpocTeiime GyHKINH KOMIUIEKCHON
MIEPEMEHHON KaK TeOMETPUIECKUE TPeoOpa3oBaHMUsL.

B noBceHeBHOI KM3HU U PH U3YYEHHUH APYTUX NPeAMETOB:

— BBITIOJTHATH U OOBSCHSTH Pe3yJbTaThl CPABHEHHUS PE3yJIbTATOB BEIUUCICHUN TIPH PEILICHAN
MMPAKTHYCCKHUX 3aaa4, B TOM YUCJIC HpI/I6J]I/I)KéHHBIX BI)IIII/ICHCHI/IP'I, HCIIOJIB3YS Pa3HBIC CIOCOOBI
CpaBHEHUI;

— 3alUChIBaTh, CPABHUBATH, OKPYTJIATH YUCIOBbIE JAHHBIE;

— UCIIOJIB30BaTh P€ajibHbIC BEJIMUYMHBI B PA3HBIX CUCTEMAaX U3MCPCHUS,

— COCTaBJIAITh U OLCHUBAThH Pa3HBIMH CIIOCOOAMHM YHCIIOBBIE BHIPAKEHUS IIPH PELICHUH MTPAKTUIECKUX
3a71a4 ¥ 3a1a4 U3 Ipyrux y4yeOHBIX MIPEIMETOB.

YpaBHeHNs ¥ HEPaBEHCTBA

— CB000IHO OTIepHUPOBaTh MOHSATHIMH: YpaBHEHHE; HEPABEHCTBO; PABHOCUIIbHBIC YPABHEHUS U
HEPABCHCTBA, YPaBHCHHE, SIBJIAIOIICCCS CICACTBUEM JIPYroro ypaBHEHUS, YPaBHCHHUS, PABHOCHIIbHBIC Ha
MHOECTBE; paBHOCHIIbHBIE MTPeoOpa3oBaHus ypaBHEHUIA;

— pcuiaTh pa3HbIC BUbL ypaBHeHI/Iﬁ 1 HEPABCHCTB U UX CUCTEM, B TOM YHCJIC HCKOTOPHLIC YPAaBHCHUA
TpeTheil 1 4eTBEPTOH cTeneHe, ApoOHO-pallMOHATIbHBIE U HPPALIOHAJIBHEIE;

— OBJIa/IETh OCHOBHBIMH THIIAMH TOKa3aTeIbHbIX, JIOTapUPMUIECKUX, HPPALUOHAIBHBIX, CTEIIEHHBIX
ypaBHeHI/Iﬁ " HEPABCHCTB U CTAHAAPTHBIMU METOAaMU UX peIlIeHI/Iﬁ " IIPUMCHATH UX IIPU PECIICHUN
3a1a4;

— NPUMEHSTH TeopeMy be3y Kk peleHno ypaBHEHUH;

— IPUMEHSTh TeopeMy Buera 1 penieHust HEKOTOPBIX YPAaBHEHUM CTEIIEHHU BBIILIE BTOPOH;

— MOHUMATh CMBICJ TEOPEM O PABHOCHIIBHBIX 1 HEPABHOCHIIBHBIX TPe0OpPa30BaHNUAX YPABHEHUH U YMETh
UX JOKAa3bIBATh;

— BJIAZACTHh METOJaMU PCIICHUA ypaBHeHHfI, HEPAaBCHCTB U UX CUCTEM, YMEThH BI)I6I/IpaTI) METOJ pCUICHUA
1 000CHOBBIBATH CBOI1 BEIOOD;

— HUCIIOJIb30BaTh METO/ MHTEPBAJIOB JJIsl PEIICHHSI HEPABEHCTB, B TOM YHUCIIE TPOOHO-PAIMOHATBHBIX U
BKJIIOYAIOIINX B c€0s UppalMOHAIbHBIE BHIPAKECHUS;

— pcfuiaTtb anre6pa1/1qec1<1/1e YpaBHEHUSA 1 HEPABCHCTBA U UX CUCTEMBI C IIapaMEeTpaMu anre6pa1/mec1<1/1M u
rpaduIECKUM METOIAMU;

— BJIaJETh Pa3HBIMU METOJaMH J0Ka3aTeJIbCTBA HEPABECHCTB;

— pellaTh YpaBHEHUs B LI€JIbIX YHCIIAX;



— n300paxaTh Ha IVIOCKOCTH MHOXKECTBA, 3a7laBaeMble YPaBHEHUAMH, HEPAaBEHCTBAMHU U UX CUCTEMaMU;
— cBOOOHO HCIIOIB30BATH TOKAECCTBCHHBIE MPE0OPa30BaHNUS P PELLICHUN YPABHEHUH U CUCTEM
YPaBHEHUM;

— cBOOOJHO ONPEAETATH THII M BEIOMPATh METOJ] PEILICHNs TIOKa3aTeNbHBIX U JIOTApUPMUIESCKUX
YpaBHEHUH U HEPABEHCTB, HPPALIMOHATIBLHBIX

YPaBHEHUH U HEPABEHCTB, TPUIOHOMETPUYECKUX YPABHEHUH U HEPABEHCTB, UX CHCTEM;

— cBOOOJHO pelaTh CUCTEMBI JIMHEWHBIX YpaBHEHH;

— pelIaTth OCHOBHBIE THUIIbl YPABHEHUH U HEPABEHCTB C IIapaMeTpaMuy;

— NPUMEHSTH IPU PELICHUH 3a1a4 HepaBeHcTBa Komm—DbyHsikoBckoro, bepryiy;

B noBcenHeBHOM KU3HM M TPU U3yYeHUH APYTUX NMPeAMETOB:

— COCTaBJIATh U peIlIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU PEIIEHUN

3a1a4 U3 Ipyrux y4yeOHBIX IPEIMETOB;

— BBINOJIHATH OLIEHKY NPaBAONOA00HS PE3yJIbTATOB, MOIYYaEMBIX [IPH PELICHUH Pa3InIHBIX
yYpaBHEHUH, HEPaBEHCTB U UX CUCTEM, IIPU PELICHUH 3a-

Jad U3 Ipyrux y4yeOHBIX IPEIMETOB;

— COCTaBJIAITh U PEIIaTh YPAaBHEHUS M HEPABEHCTBA C TapaMeTpaMy IpH PELICHUH 3a1a4 U3 APYTHX
y4eOHBIX NTPEIMETOB;

— COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, ONKCHIBAIOIINE PEAIBHYIO CUTYALUI0 HIIH
NPUKJIAIHYIO 3334y, HHTEPIPETUPOBATh NIOIyUCHHBIE PE3yIbTaThI;

— HCII0JIb30BaTh MPOTrPaMMHBIE CPEJICTBA MPHU PEIICHNH OTAENBHBIX KIaCCOB YPAaBHEHUH U HEPaBEHCTB.
DyHKUNH

— BrnaneTs NOHATHSAMU: 3aBUCHMOCTh BEJIMUUH, GYHKLUS, apryMEHT U 3HadeHue GpyHKIUH, 001acTh
OTIpeJIeJICHHSI U MHOKECTBO 3HaYCHUH (PyHKIHH,

rpaduK 3aBHCUMOCTH, Tpaduk QyHKINHU, HYyTH QYHKIIUHU, TIPOMEKYTKHA 3HAKOITOCTOSHCTBA, BO3pacTaHUE
Ha YHCIJIOBOM IIPOMEXKYTKE, yObIBaHHE HA

YHCJIOBOM MIPOMEXYTKE, HanOoJIbIlee 1 HauMEeHbIlIee 3HaUeHUs (PYHKIIMN Ha YHCIOBOM IIPOMEXKYTKE,
nepuoarueckas GyHKIUs, epHo, YETHAS 1

HeuéTHash GYHKIUH; YMETh IPUMEHSTH 3T TOHATHS TIPU PEIICHUHN 33/1a4;

— BJIaJCTh NOHATHEM: CTEICHHAs! PYHKIHS; CTPOUTH €€ TpaduK U yMeTh IPUMEHAThH CBOICTBA
CTETIeHHOH (PYHKIMY TP PEIlICHUH 3a/1aY;

— BJIJIETh OHATHAMU: TIOKa3aTeNbHash GYHKIUS, SKCIIOHEHTA; CTPOUTh MX TPa(UKu 1 yMETh MPUMEHSThH
CBOWCTBA MOKA3aTeNbHON (DYHKIUH [IPU PEIICHUH 3a/ay;

— BJIaJETh NOHATHEM: JIorapudMuyeckas QyHKLUS; CTPOUTD €€ rpadMK U yMETh IPUMEHSTH CBOUCTBA
norapudmMuieckoit (GyHKINU MPH PELICHNH 3a-

Aag,

— BJIaJETh NOHATHEM: TPUTOHOMETpHUYECKHE PYHKIMH; CTPOUTh UX IpadMKH U yMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHUUECKUX QYHKIMIA NPU pEIICHUH 3371a4;

— BJIAJIETh OHSATHEM: 00paTHasi QYHKIHS, IPUMEHSTh 3TO MOHSTHE PU PElICHUH 3a7ay;

— NPUMEHSTH NP PELLICHNUH 3a/1a4 CBOWCTBA (YYHKIMN: YETHOCTD, IEPHOANYHOCTD, OTPAHNYEHHOCTD;
— MPUMEHATH NP PEIIeHNH 3a]1a4 peoOpa3oBanus TpaukoB QyHKIIHIA;

— BJIaJICTh NOHSATHAMH: YUCIIOBEIE MTOCIIEOBATEILHOCTH, apU(METHIECKAs U TeOMeTprUIecKas
MIPOrPECCHH;

— NPUMEHATH NP PELICHUH 3a/1a4 CBOWCTBA U NPU3HAKH apu()METHUECKOH U TeOMETPUIECKOi
IIPOrpECCHil;

— BJIaJETh NOHATHEM: aCUMIITOTA; YMETh €ro MPUMEHSITH IPU PEIICHUH 3a1ay;

— NPUMEHATH METOJIbI PELICHUS MPOCTeHNX N epeHInanbHbIX YPaBHEHUH IEPBOTO U BTOPOTO
TTOPSIKOB.

B noBcenHeBHO¥ KM3HM U PU U3YyYE€HHH JPYTUX YUYEOHBIX NPEAMETOB:

— OMpeNeIIsATh MO rpadMKaM U MCIIOIb30BATh ISl PELICHUS IPUKIAAHbIX 33/1a4 CBOWCTBA PeaibHbBIX
MIPOIIECCOB M 3aBUCUMOCTEN (HanOOIbIIINe U HANMEHBIITHE 3HAUEHUS, TIPOMEXYTKH BO3PACTAaHUS U
yOBIBaHUSI, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, ACHMIITOTHI, TOYKH ITEpeTrnoda, mepruos 1 T. 10.),
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKON CUTYallnH;

— OMpeNeIIsATh 1O rpaduKaM MPOCTEHIINE XapaKTEPUCTUKHU MEPHOINIECKUX MTPOLIECCOB B OMOJIOTHH,
9KOHOMUKE, MY3BIKE, PATUOCBA3ZH U T. II. (aMILIH-

Tynaa, IepuoJ U T. II.).

DJIeMEHTHI MATEMATHYECKOT0 aHAJIHM3a



— Braners nonsTreM: 6eCKOHEUHO yObIBaoIIasi FeoMeTpUUecKas IPOrpeccyst U yMETb IIPUMEHATh €ro
IIPY PEIICHUH 33134,

— MPUMEHATH I PELICHU 33]1a4 TEOPUIO TPEEIIOB;

— BJIaJETh NOHATHAMU: OECKOHEYHO OOJBIINE YHCIOBBIE MTOCIEA0BATEIbHOCTH U OECKOHEYHO MaJble
YHCIIOBBIE NIOCJIEA0BATEILHOCTH; YMETh CPAaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble
MOCIIEOBATENBHOCTH;

— BJIaJETh NOHATHAMU: MPOU3BOIHAS (DYHKIIMU B TOUKE, MPOU3BOIHAS (DYHKIINH;

— BBIYHUCIISTH IPOM3BOJHBIC JJIEMEHTAPHBIX (QYHKIMN U MX KOMOMHALIUI;

— UCCIenoBaTh GYHKIUH HA MOHOTOHHOCTD U 9KCTPEMYMBI;

— CTpOUTh rpa)MKN ¥ MPUMEHATh UX K PEIICHHIO 331a4, B TOM YHCIIE C

apaMeTpoMm;

— BJIAJETh IOHATHEM: KacaTesibHas K rpaduKy GYHKIUH; yMETh IPUMEHSTh

€ro Ipy pelIeHnH 3ajay;

— BJIaJeTh NOHATHAMU: IEPBOOOPA3HAs, ONPeNeIEHHBIN HHTETPaT;

— MPUMEHSTh TeopeMmy HproToHa—JleiiOHMITa 1 e€ clecTBUS s peIIeHHs 33/1a9;

— cBOOOJHO BJIAAETh CTAHIAPTHBIM anmapaToM MaTeMaTHYECKOI0 aHaIu3a ISl BBIYUCIICHUS
MPOU3BOJHBIX (PYHKIIUH OJHON TepeMEHHOM;

— cBOOOJHO MPUMEHATH aNmapaT MaTeMaTHYECKOTO aHaIN3a U NcclieloBaHus QyHKIHUHA U TOCTPOCHHUS
rpauKOB, B TOM YHCJIE UCCICIOBaHUS

Ha BBIITYKJIOCTb,

— OMepHUPOBaTH MOHATHEM IEPBOOOPA3HON ISl pelIeHHs 3a/1ay;

— OBJIaJIETh OCHOBHBIMH CBeJieHIsIME 00 nHTerpaiie HproTona—JleliOrnIa 1 ero mpocTeimmx
IMPUMCHCHHUAX

— OICPUPOBATH B CTAHAAPTHBIX CUTYalUAX ITPOU3BOJHBIMHU BBICIIHUX ITOPAIKOB,

— yMeTb IPUMEHSTh NPU PEIICHUH 337a4 CBOMCTBA HENPEPHIBHBIX (DYHKLHII;

— yMETbh IPUMEHATH IIPH PELICHUH 3aa4 TeopeMbl BeliepmTpacca;

— YMETb BBITNONHATH MPHOIMKEHHBIC BBIYUCIECHUS (METOJIBI PELICHUS] YPaBHEHHUH, BEIUMCIICHUS
OmpeeIEHHOTO HHTETpaa);

— YMETbh IPUMEHATH NPUJIOKEHNE IPOU3BOAHON U ONPEAENEHHOIO HHTErpaia K PEIICHHUIO 3a1a4
€CTECTBO3HAHUS;

— BJIaJITh OHSATHAMU: BTOPAsi IPOU3BO/IHAS, BBIMYKIOCTh Tpaduka GyHKINH; YMETh HCCIIE0BAT
(YHKLUIO Ha BBIITYKJIOCTb.

B noBcenqHeBHOM KU3HN U NIPU U3YYEHUH APYIUX Y4eOHBIX MPeIMETOB:

— peuiaTh MPUKIIAAHBIC 3aJa4U U3 6I/IOJ'IOI‘I/II/I, (I)I/ISI/IKI/I, XHUMHH, DKOHOMUKH U

JIPYTHX MPEAMETOB, CBSI3aHHBIE C HCCIEJOBAHUEM XapaKTEPUCTHK MPOLECCOB, HHTEPIIPETHPOBATH
MOJTy4YEHHBIE PE3YJIbTATHI.

Kom0nnaTopuka, BepOATHOCTH U CTATHCTHKA, JIOTHKA U Teopus rpagos

—_— OHepI/IpOBaTL OCHOBHBIMH OIIMCATCIIbHBIMU XapaKTEPUCTUKAMU YUCIIOBOT'O HaGOpa; IIOHATHUAMMU:
reHepajibHas COBOKYIHOCTb U BBIOOPKA;

— OICpUPOBATH NMOHATUAMU: HACTOTA U BEPOATHOCTH CO6LITI/I$I, CyMMa U IpOU3BCACHUC BepOHTHOCTeﬁ;
BBIYUCJIATh BEPOATHOCTHU COOBITHHA HAa OCHOBE

nosic4éra yncia UCXO0B;

— BJIaJETh OCHOBHBIMU TOHATUSMH KOMOWHATOPUKY M yMETh IPUMEHSTH UX P PEeIICHUH 33/1a4;
— UMETH IpECTaBICHNE 00 OCHOBAX TEOPHH BEPOSTHOCTEH;

— MMETh NPEACTaBICHUE O JUCKPETHBIX U HETIPEPBHIBHBIX CIIYYaWHBIX BEIMYNHAX, H PACTIPECTICHUAX, O
HE3aBHCHUMOCTH CJIyYaliHbIX BEJINYNH;

— UMETHh NPEACTABIICHUEC O MAaTEMATUYCCKOM OXHUJIAHUU U JUCIICPCUN CHy‘IﬁfIHLIX BCJIIMYHH,

— UMETHh NPEACTABICHUE O COBMCCTHBIX PACIIPEACIICHUAX CquaﬁHBIX BCIINYHH,

— MOHUMATh CYTh 3aKOHa OOJBLIMX YHCET U BEIOOPOUHOTO METO/Ia M3MEPEHHUS BEPOATHOCTEN;

— UMETh NPEACTABIECHUE O HOPMAJIbHOM PaCIpeNeIeHUH U IpUMEpPax HOPMAJIBHO paclpeaesIEHHbIX
CITy4alHBIX BEJIMYMH;

— MMETh NPEACTaBICHUE O KOPPEISILIMU CIIy4YallHbIX BEJINYNH;

— UMETh NPEACTaBICHNUE O LIEHTPaIbHON NPEAETbHON TEOPEME;

— UMETh TpeJICTaBIICHIE O BEIOOPOYHOM K03 uItneHTe KOppesiK U TIMHEWHON perpeccun;

— MMETh NPEACTABICHUE O CTATUCTHYECKUX THIIOTE3aX U POBEPKE CTATUCTUYECKON THIIOTE3BI, O
CTaTHCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

— MMETH IPEACTABICHUE O CBA3H DMIIMPHYECKUX U TEOPETUYECKUX PACIIPEIEIICHUN;



— MMETh NPEACTaBICHNE O KOJUPOBAHUH, JBOUIHOMN 3aITUCH, IBOMYHOM JEPEBE;

— BIIQJIETh OCHOBHBIMHU TIOHATHSAME Teopuu Tpados (rpad, BepimnHa, pedpo, CTENeHb BEPIIUHBL, YT B
rpade) U yMEeTb IPUMEHSATh UX MPH

pelLeHNH 3a/1aY;

— WMETh IPEACTaBICHIE O JEPEBhSIX U YMETh IPUMEHATH €T0 P PEIICHNH 33/1a4;

— BIIAJIETh TTOHATHEM: CBSI3HOCTD; YMETh MIPUMEHSATH KOMIIOHEHTHI CBSI3HOCTH P PEIICHUN 33729,

— YMETb OCYIIECTBIISTH ITyTH 1O pEdpam, 00xoasl pédep u BepiinH rpada;

— UMETh IpeAcTaBieHne 00 DHIepoBoM U [ aMHUIIBTOHOBOM ITyTH; UMETH MPEACTABICHUE O TPYIHOCTH
3a/1a4u HaXxOX/AeHus | aMuIbToHOBa

MyTH;

— BJIaJEeTh NOHATHAMU: KOHEUHBIE CUETHBIE MHOXKECTBA; CYETHBIC MHOYKECTBA; YMETh IPUMEHATH UX MPH
pelIeHny 3a/1a4;

— yMETb IPUMEHATh METOJI MaTeMaTHYECKON NHAYKIHH;

— yMETh IPUMEHSATh IPUHIUT J(MpHXJie pH pelicHUH 3a]1a4.

B noBcenHeBHOM KU3HHU M TPU U3yYEHUH APYTUX MPEAMETOB:

— BBIYHCIISTH WITH OIEHUBATh BEPOATHOCTH COOBITHH B PEATbHOM KU3HHU;

— BBIOMPATh METO/IbI ITOAXOIAIICTO MPEICTABICHUS U 00pa0OTKHU JTaHHBIX.

TekcToBBIC 321a4H

— Pemate pa3Hble 3aJa4M MOBBIICHHON TPYJHOCTH;

— aHaJIM3UpOBaTh YCJIOBUC 3a/1a4H, B])I6I/IpaTb ONTUMAIBLHBIN MCTO/J pCHICHUA 3aJa4H, pacCMaTprBasd
Ppa3In4YHbIC METOAbI;

— CTPOUTH MOZEI PEIIeHUS 3a]]a91, TIPOBOIUTH TOKA3aTEbHbIE PACCYKICHUS MPHU PEIICHNH 331a4H;
— pemiats 3a1a4u, TpeOyomIre nepedopa BAPHAHTOB, POBEPKH YCIOBUH, BEIOOpA ONTUMAIILHOTO
pe3yibTarTa;

— aHaJIM3UPOBATh U HHTEPIPETUPOBATH MOTYICHHBIE PEIICHUS B KOHTEKCTE YCIIOBUS 33a9H, BRIOMPATh
pelIeHus1, He IPOTHBOPeYaIne KOHTEKCTY;

— TIEPEBOUTD NP PEIICHUN 3a1a91 HHPOPMAIHIO U3 OJHON (OPMBI 3aITUCH B APYTYIO, UCTIONB3YS MPH
HEOOXOMMOCTH CXEMBI, Ta0JIUIIbI, TPapUKH,

JUarpamMmel.

B noBcenHeBHO# ;KM3HU U IPH U3YyYE€HHH APYTUX NMPEIMETOB:

— peliaTh MPAKTUYCCKUEC 3ada4U U 3aJla4r U3 JPYTrux npeamMmeToB.

HcTopusi 1 MeTOAbI MATEMATHKH

— WMets nipeicTaBneHE O BKIIAJIE BHIIAOIINXCS MATEMATHKOB B Pa3BUTHE HAYKH;

— HOHUMATh POJIb MaTEMAaTHUKU B Pa3BUTHU POCCI/II/I;

— HCITOJIE30BaTh OCHOBHBIE METO/IbI IOKA3aTeNbCTBA, POBOANTD JOKA3aTEIHCTBO U BBHITOIHATh
OTIPOBEPKEHHUE;

— HNPUMCHATH OCHOBHBIC MCTO/Ibl PCIICHUA MaTEMATUYCCKUX 3a/iaY;

— Ha OCHOBE MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH B MPUPO/IC XapaKTEpHU30BaTh KPacOTy U COBEPIICHCTBO
OKPY’KaroIIlero MUpa U MPOU3BEIEHUH HCKYCCTBA,;

— IPUMEHSTH IPOCTEUIINE IPOrPAMMHBIE CPEICTBA U NIEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBI ITPU
pEIIeHNH MaTeMaTHIeCKUX 3a/1a4;

— T0JIB30BAThCS MPUKIIAHBIMH TPOrpaMMaMH U TIPOTPaMMaMK CUMBOJILHBIX BBIYHCICHUH JIS
MCCIIEIOBAaHUSI MATEMAaTHIECKUX 0OBEKTOB;

— MPUMEHSTh MaTeMaTHYeCKUe 3HAHUS K HCCIICIOBAHUIO OKPYIKAIOIIETO MUpPa (MOJICITUPOBaHIE
(U3NUECKUX POLIECCOB, 3a1a4l SKOHOMHUKH).

COJEP)KAHUE MOAYJIA

DJIeMEHTHI TEOPHHM MHOKECTB M MATEMATHYECKOii JIOTHKH

[lonsaTne MHOXecTBa. XapaKTEPUCTHUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE,
OeckoHeuHoe MHOKecTBa. CriocoObl 3aganus MHOXKeCTB. [logmHaoxecTBO. OTHOIIEHUS TPUHAAIICKHOCTH,
BKITIOUEHUS, paBeHCTBa. Oriepaiiuy HaJl MHOXKECTBAMH, WX WILTIOCTPAIIMHU C TOMOIIBIO KpyroB Diepa.
Cuémmuvie u Hecuémmuvie MHOdNcecmea. VICTUHHBIE U JIOKHBIE BHICKa3bIBaHUs (YTBEPKACHUS), ONlepauu
HaJl BBICKa3bIBaHUSAMH. KBaHTOPHI CyIIIeCTBOBaHUS M BCEOOLTHOCTU. AeeOpa gvickazviéanuti. 3aKOHBI
noruku. Ochognble 1ocuyeckue npasuia. Perenne JTornaeckux 3a1ad ¢ UCIoIb30BaHUEM KPYTOB
Oiinepa. YmozakmodeHns. OO0CHOBaHHE M TOKA3aTeILCTBO B MaTeMaTuke. OnpeneneHus. Teopemsl.
Buowr doxazamenvcmea. Mamemamuueckas unoykyusi. Y TBEp>KICHUSA: 00OpaTHOE JaHHOMY,



NPOMUBONONIOACHOE, 0Opamuoe npomugononodxichomy. IlpusHak u cBoiicTBO, HEOOXOUMBbIE U
JIOCTaTOYHBIE YCIOBHS.

Yuciia 1 BbIpaKeHUs

MHoecTBa HaTypalbHbIX, [IEJbIX, PAl[IOHANBHBIX, IEHCTBUTEIbHBIX YHCeNl. MHOXXECTBO KOMILIEKCHBIX
yhcell. JIedCTBHs ¢ KOMIUIEKCHBIMY yicinaMu. KoMIuiekcHO conpsbkéHHbIe Yncna. Moayiab U apryMeHT
yncina. Tpuconomempuieckas hopma KOMIIEKCHO20 YUCIA.

Panuannas mepa yria. Tpuronomerpudeckas oKpyXKHOCTb. CHHYC, KOCUHYC, TAHI'€HC U KOTaHT€HC
yncna. Tpuronomerpudeckre GOpMyIibl IPUBEACHUS U CIOXKEHNS, (POPMyYJIbI IBOMHOTO U MIOJIOBUHHOTO
yrina. IIpeobpa3zoBanue cyMMbl U pa3HOCTH TPUTOHOMETPHUECKUX (QYHKIUM B IPOU3BEACHUE 1 00OpaTHbIE
npeoOpazoBanus. CTeneHb ¢ NeHCTBUTENBHBIM MOKa3aTeneM, cBoiicTBa crenenu. Yucno e. Jlorapudm,
cBoiicTBa Jorapudma. JlecaTnuHblil 1 HATypanbHBIN JTorapuMbl. ToXKAECTBEHHBIE TPEOOPA30BAHUS
TPUTOHOMETPUUECKHUX, IOTapU(PMHUUECKUX, CTEIICHHBIX U HPPAllMOHAIBHBIX BhIpaXeHuil. Meron
MaTeMaTHuecko nHayKuuu. OcnosHnaa meopema apupmemuku. Ocmamxu u cpasHenus. Aneopumm
Esxnuoa. Kumaiickas meopema o6 ocmamxax. Manas meopema ®@epma. Cucmemul cuucienus,
omauunwie om oecaAmudHbIX. PyuKyus Jiinepa, Yucio u cymma oeaumeineti HamypaibHo20 YUCA.
Ocnosnas meopema ancebpul. Ilpugooumvle u nenpugooumwvie mHozounenvl. CummempuiecKue
MHO204NeHbl. Llenouucnennvle u yeao3HayHvle MHO204eHbL.

YpaBHeHHs U HepaBeHCTBA

YpaBHEHHE, ABISIONMIEECS CIEACTBHEM APYTOr0 YPaBHEHUS; YPABHEHH, PABHOCWIIBHBIE HA MHOXKECTBE,
paBHOCHIIbHEIC ITpeoOpa3oBaHus ypaBHEeHUH. TpUroHOMeTpUiIecKre, oKa3areibHble, TIorapupMHUIECKHe
Y UppalOHaNIbHbIE YPABHEHUS U HEPaBEHCTBA. TUIBI ypaBHEHU. PellieHne ypaBHEHU U HEPaBEHCTB.
MeToa nHTEpBAIOB AJIs pelicHHUs HepaBeHCTB. [ paduueckie MeToAbl pelieHNs] YPaBHEHHH U
HepaBeHCTB. Pelienue ypaBHEHUH 1 HEPaBEHCTB, COAEPKAIINX TEPEMEHHYIO 110/ 3HAKOM MOJTYJIS.
CHCTEeMBI TPUTOHOMETPHUECKHX, TOKA3aTENbHBIX, TOrapu(MUUECKUX U UPPAIIHOHATIBHBIX YPaBHEHHH.
CucTeMbl TPUTOHOMETPHUYECKHX, TOKA3aTENbHBIX, JOrapu()MUUIECKUX U UPPAYUOHATbHBIX HEPABEHCTB.
YpaBHEHHs, CUCTEMBI YpaBHEHUH ¢ TapaMeTpaMu. Hepaeencmea ¢ napamempamu.

Pewenue ypagnenuii cmenenu gvluie mopou cneyuanvioix 6uoos. Popmynvt Buema. Teopema be3y.
Huogpanmosel ypasnenus. Pewenue ypagnenuii 6 komniekcHuix yucinax. Hepasencmea o cpeonux.
Hepasencmeo bepnynnu.

DyHKUNH

OyHKIMS 1 €€ CBOWCTBA; HYJIH (YHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

MOHOTOHHOCTb. HauboneIiee n HanMeHsbiee 3Hadenust pyakumu. [lepronndeckas pyHkus u eé
HauMeHbLIni nepuoa. YéTHbie U HeuéTHbIe QyHKIMU. QyHKYUU «OpoOHAas yacme uuciay» y = {X} u
«yenas wacmo yucaay y = [X]. B3aumuo ooparubie ¢pyHkimu. ['paduku B3auMHO 00paTHBIX HYHKIH.
Tpuronomerpuyeckue GYHKIUH YUCIOBOTO apryMeHTa Y = COS X, Y = Sin X,

y =19 X, ¥ = ctg X. CBoiicTBa u rpaduKu TpuroHomeTpruecknx QyHkuuidi. OOpaTHbIe
TPUTOHOMETpUYECKUE (DYHKIINH, UX TJIaBHBIE 3HAYCHUS, CBOMCTBA U Tpaduku. CTerneHHas,
nokasarenbHasi, Jorapudmudeckas QyHKIMU, UX cBoiicTBa U rpaduku. [IpeobpazoBanus rpadukos
(byHKLUI: CABUT, yMHOXKEHHE Ha YHMCII0, CHMMETPHS OTHOCUTEIBHO KOOPAWHATHBIX OCeH M Hadana
KOOpJHMHAT.

DJIeMeHThI MATEMAaTH4YeCKOr0 aHAJIN3a

Beckoneuno manble 1 6eCKOHEUHO OOJIbIINE YHCIOBBIE MOcenoBaTenbHocTH. [Ipeaen yncnoBoit
nocien0BaTeNbHOCTH. beckoHeuHO yObIBatomas reoMerpuueckas nporpeccusi. [lonstue npenena
¢bynxunu B Touke. Ilonamue npedena Qynkyuu 6 beckoneunocmu. Acumnmomsl epaguxa GynKyuu.
Henpepeirocts ¢pynkuun. Ceoticmea Henpepuignvix (hynxyui. Teopema Betiepwimpacca 0ns
Henpepviénvix ynxyuil. Jnddepenuupyemocts pyHkuuu. [IponsBognas GyHKINU B TOUKE.
KacarenbHas k rpaduky Qynkimu. ['eomerprueckuii U pusndeckuii CMBICT IPOU3BOTHON. [Ipumenenue
npoussooHot 6 gusuxe. [Ipon3BoIHBIE dTIeMEHTApHBIX GyHKIWIA. [IpaBuna nuddepeHInpoOBaHHS.
Bmopas npouzsoonas, eé ceomempuueckuti u gusuneckuti cmuvici. TOUkn 3kcTpeMyMa (MaKCUMyMa 1
MuHHMyMa). MccnenoBanue eMeHTapHbIX QYHKIMA Ha TOYKH SKCTpEeMyMa, HaubobIee 1
HaVMEHbIIIee 3HAUCHHUS C TIOMOIIBIO TPOU3BOHOM. [locmpoenue epadukos hynkyuii ¢ nomowpio
npoussoousix. llpumenenue npou3goOHOU NpU peuieHuU NPUKIAOHBIX 3a0a4 HA MAKCUMYM U MUHUMYM.
[lepBooOpaznas. Heonpeaenénnsiit unterpai. [leppoodpasusie anementapubix Gpynkunid. [Inomanp
KpuBonuHeitHOH Tpanenyn. ®opmymna Hetorona—JleitOnuna. OnpenenéHuslii naTerpai. Beraucnenmue
IIoIaeH MIOCKUX QUTYD U 06bEMO8 men 8pauenus ¢ nomowwvio unmezpaia. Jugpgepenyuanvhoie
VPagHeHUs nepeo2o U 6MOpo20 NOPSOKA.

KomOunaTopunka, BepoiTHOCTh U CTATHCTHKA, JIOTMKa U Teopusi rpagos



IIpaBuio nmpousBenenus B komOnHaTopuke. CoemuaeHus 6e3 mopropeHuii. CoueTaHus U UX CBOWCTBA.
bunom Hrerotona. Coedurnenus ¢ nosmopenusamu. BeposTHOCTH coObITHS. CyMMa BEpOSITHOCTEH
HECOBMECTHBIX COOBITHH. [IpOTHBOIOIOXKHBIE COOBITHS. Y CIIOBHAsI BEPOATHOCTh. HezaBucumelie
coobiTHs. [IponsBenenne BepoaTHOCTEH He3aBUCUMBIX coOBITHI. Dopmyna beprymmm. ®opmyna nonHo
BepostHocTh. Dopmyia batieca. Beposmuocmuoe npocmpancmeo. Axkcuomvl meopuu 6epOsiMHOCHEN.
JuckpeTHbIe ciTyJaiiHble BETMYMHBI U UX paciipenenenns. CoBMeCTHbIE pacnipeaenenus. Pacipenenenue
CYMMBI U TIPOU3BEICHUS HE3aBUCUMBIX CIIyYalHBIX BEIMYMH. MaTeMaTHuecKoe OKUJaHUuE U TUCTICPCUS
Cy4yallHOM BeIMYMHBL. MaTeMaTHYeCcKOe OKUAAHUE U JUCIIEPCHSI CYMMBI CITyYalHbIX BEIMYUH.
bunapHas cnyualinas BenuuMHa, pacupenencHue bepaymu. I'eomerpuueckoe pacnpeneneHue.
bunomuansHoe pacrpenencHue u ero cBoiictea. HempepoiBHEIE ClydaiiHble BETUYUHEL. [110THOCTD
BeposaTHocTU. DyHKIUSA pacnpenenenus. PaBHomepHoe pacnipenenenne. HopmansHoe pacnipenenenue.
Oyukuus Jlamtaca. [lapameTpel HopManbHOro pacupeneiaeHus. [IpuMepsl caydaiiHbIX BEITUYNH,
MOJUYMHEHHBIX HOPMAIBLHOMY 3aKOHY (IOTPEIIHOCTh U3MEPEHUH, POCT YeTI0BeKa). 3aKoH OOabUUX Yucer.
Bvibopounwiii memoo uzmepenus aeposmuocmell.

Ponb 3axona bonvuiux uucen 8 Hayke, npupode u obuwecmese. Koppenayusi 08yx CIyu4ainblx 6eIUYUH.
Touamue o koagppuyuenme koppenayuu. Cmamucmuueckas eunomesa. Cmamucmuueckue Kpumepuu.
Cmamucmuueckas 3nauumocmo. Ilposepka npocmetiuux eunomes. OcHo8Hble NOHAMUS MeopuU epagoas.

I1l1aHupyeMbie NpeIMETHLIE Pe3VIbTAThI 00vueHnns reomerpuu B 10 — 11 kaaccax:

BrinycKHUK HAYYMTCS:
® OMNEepUPOBATh MOHSATHSIMU: TOYKA, MpsAMas, IUIOCKOCTh B TPOCTPAHCTBE, MapajuIeNbHOCTh M
NEePIEHIUKYISAPHOCTD MPSIMBIX M TIOCKOCTEH;
® pacmo3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHMKOB (TIpU3Ma, MUpaMHUIa, HPSIMOYTOJIbHBIH
napaJuiesenuIies, Kyo);
e 1300pakaTh reOMETPUUECKHE (PUTYPHI C TIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB;
e U3BJIEKaTh UH(POPMALIMIO O IPOCTPAHCTBEHHBIX F€OMETPHUYECKUX (PHUTrypax, NpeACTaBICHHYIO Ha
yepTeKax;
e npuUMeEHATH TeopeMy [ludaropa npu BEIMUCICHUH 3IEMEHTOB CTEPEOMETPUIECKUX QUTYD;
® HaxOAWTh OOBEMBI M IUIOIIAAN HMOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHHMKOB C MPUMEHEHHUEM
bopmyu;
® pacro3HaBaTh Tejla BpallleHUs: KOHYC, IHIHHAP, chepy U map;
® BBIYHCIATH 00BEMBI U TIONIATN MTOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BPALIICHUS C
MOMOIIIBIO hopMyIT;
® ONEpUPOBATH HMOHITHEM «IEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBEY;
® HaxXOAMTh KOOPAMHATHI BEPILIMH Ky0a U MPSIMOYTOJILHOTO Napajllesennesa;
® HaXOAWTh MPHUMEPHl MAaTEMAaTUYECKUX OTKPHITHH W UX aBTOPOB, B CBSI3M C OTEUECTBEHHOH M
BCEMUPHOUN UCTOPUEN;
® [IOHMMAaTh POJb MaTEeMaTHKH B pa3BuThu Poccum.

B nosceonesnoil srcusnu u npu uzyueHuu opyeux npeomemos:
® COOTHOCUTH a0CTpakTHbIE TEOMETPUYECKHE MOHATHUS W (aKThl C peabHBIMH JKH3HEHHBIMH
00BEKTAMU H CUTYAIUSIMH;
® ICIIONIb30BAaTh CBOMCTBAa TPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX (QUTYp Ui pEIIeHUs 3a1ad
MPaKTUIECKOTO COJICPIKaHUS;
® COOTHOCHTH IUIOIIA/IM MIOBEPXHOCTEH TeJl OJMHAKOBON (POPMBI U Pa3IMYHOTO pa3Mepa;
e oOueHKBaTh (OpPMY NPABHIBHOIO MHOTOIPaHHHKA MOCJIE CHHIOB, CPE30B U T. I. (ONpEnessiTh
KOJINYECTBO BEPIINH, pEOep U rpaHel MoTy4eHHBIX MHOTOTPAHHUKOB).

BbInycKHHMK MOJTYyYHT BO3MOKHOCTh HAYYHTHCH:
® MPUMEHSTH JUIS PELICHUs 3a7ad TeOMETpUYecKue (aKThbl, €CIM YCIOBUS NMPUMEHEHHUS 3aJaHbl B
SABHOM (opMme;
e pelaTh 3aJa4d Ha HAXOXKJICHUE TEOMETPUUECKUX BEJIMUMH 10 00pa3aM WK ajJropuTMam;
e leNaTh IUIOCKHUE (BHIHOCHBIE) YEPTEKHU U3 PUCYHKOB 00BEMHBIX (PUTYP, B TOM YHCIIE pPUCOBATH BUA
CBEpXY, COOKY, CTPOUTH CEYCHUS] MHOTOTPaHHUKOB;



® U3BJICKATh, HHTEPIPETUPOBATh M IPEOOPa30BBIBATH HHPOPMAIIMIO O FTEOMETPUUYCCKUX (pHrypax,
MIPEJICTABICHHYIO Ha YepTeKax;

e [IPUMEHATH TeOMeTpUdecKrne (aKThl IS peIeHHus 3amad, B TOM YHCIE TIPEIIOJIararoIinX
HECKOJIBKO IIIaroB PEIICHU;

OIKCHIBATh B3aMMHOE PACTIOJIOKEHHE MPSIMBIX U TUNIOCKOCTEH B IIPOCTPAHCTBE;

(hopMyIIMpPOBaTH CBOWCTBA U MPU3HAKU (QUTYD;

JIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPIKICHUS;

3aJ1aBaTh TIOCKOCTh YPaBHCHHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT;

BJIQJICTh CTAHJAPTHOW KiaccuuKamueld TMPOCTPAHCTBEHHBIX QUIyp (MHUpPaMHIIbI, TPU3MBI,
napaieenune/ibl);

® CIOJIb30BATh CBOMCTBA FTEOMETPUUSCKUX (DUTYD TS pEUICHHMS 3319 IPAaKTUYECKOT0 XapaKkTepa u
3aJ1a4 U3 JPyrux 00JacTei 3HaHUM;

e pemraTh MPOCTEHINNE 3a1aUr BBEACHHEM BEKTOPHOTO Oa3mca.

COJAEP/)KAHUE YYEBHOI'O IPEJIMETA

IHoBTOpEHME

Pemenne 3ama4 ¢ MpUMEHEHHWEM CBOWCTB (UTYp Ha TUIOCKOCTH. 3a/ladud Ha JIOKa3aTelbCTBO H
IIOCTPOECHHUE KOHTPIpHUMEpoB. Mcnonb30BaHHE B 3ajadax IPOCTEHIIMX JIOTHYECKUX IpaBui. PerieHue
3a1a4d C HMCIOJIb30BAaHHEM TEOPEM O TPEYIOJIbHMKAX, COOTHOIICHHH B MPSIMOYTOJBHBIX TPEYTONbHHUKAX,
(axToB, CBSI3aHHBIX C YETHIPEXYrONIbHUKaMHU. PemieHne 3agaq ¢ UCHONb30BaHHEM (aKTOB, CBA3AHHBIX C
OKPYXXHOCTAMMU. Pemenue 3aJa4 Ha UBMCPCHUA Ha IJIOCKOCTHU, BBIYHMCIICHUC OJIMH U HJIOHI&ILCI\/'I. Pemenue
3aja4 ¢ MCII0Ib30BaHUEM METOAA KOOPAUHAT.

Harusignasi reomeTpust

Ourypsl 1 ux n300pakeHus (MPSAMOYTOJIBHBIN MapajuleNenunes, Ky, mipaMuaa, Ipu3Ma, KOHyC,
muHAp, chepa). OCHOBHBIE TIOHATHS CTEPEOMETPUH U BX cBoicTBa. CeueHuns kyba u TeTpadnpa. Touka,
npsiMasg U IJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUM M CIEICTBUS U3 HUX. B3ammuoe
PacCIIOJIOKEHUE IPSIMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lapajuiesbHOCTh NPSIMBIX M IUIOCKOCTEH B
npoctpaHcTBe. 300paxeHne MpoCcTeHuX MPOCTPaHCTBEHHBIX (UTYP HA TUIOCKOCTH.

IHapanneJbLHOCTh U NEPHEHAUKYJISAPHOCTH B MPOCTPAHCTBE

PaccrosiHust Mex 1ty Gurypamu B IpOCTPAHCTBE.

Vel B npocTpancTse. [lepneHaAuKyIspHOCTD NPSMBIX U IIOCKOCTEH.

[Ipoexknus ¢urypsl Ha MmIOCKOCTh. [IpU3HAKK TEPNEHAUKYISIPHOCTH TMPSAMBIX H IDIOCKOCTEH B
npoctpaHcTBe. Teopema o TpEX NMepreHIuKysipax.

MHoOrorpaHHuKHU

[Mapamnenenumen. CBoicTBa MNPSIMOYrojbHOTO mapamenenunena. Teopema [ludaropa B
npoctpanctse. [Ipu3ma u nmupamuna. [IpasuneHas nupaMuaa U npaBuiabHas npusMa. lpamas nupamuaa.
OneMEHThI IPU3MBI U TUPAMHU/IBL.

[Ipocreiimme KoMOWHAIMM MHOTOTPAaHHMKOB W TN BpAaleHHs. BBIYUCIEHHE 3JIeMEHTOB
NPOCTPAHCTBEHHBIX GUTyp (pEOpa, THUAroHaIH, YIJIbI).

Tena Bpamenus

Hunwanap, xoHyc, cdepa u map. OCHOBHBIE CBOICTBa MPSIMOTO KPYrOBOTO LMJIMHIPA, MPSIMOTO
KpyroBoro konyca. Mzo0paxeHue Ten BpaiieHus Ha IiockocTH. lIpencraBnenne o6 yceuéHHOM KOHYce,
CEUeHHAX KOHyca (TapaulelbHBIX OCHOBAHUIO M IMPOXOIAIIMX 4Yepe3 BEpIIMHY), CEUCHUSAX LHIMHApA
(mapasuienbHO U MEPIEHAMKYIISIPHO OCH), CEUCHUAX 11apa. Pa3BépTka HIIMHIPA U KOHYCA.

O0Bémbl Teu1. Ilnomans chepbl

[onsaTue 06 06péMe. OOBEM MUpaMuABl U KOHYCA, IPU3MBI U IiMHApa. O0BEM 1mIapa.

ITomoOHbIe Tena B mpocTpancTBe. COOTHOMIEHHUS MEXKAY IUIOMIAIIMHU TIOBEPXHOCTEH U 00bEMaMU
nogoOHbIX Ten. llmomans MOBEPXHOCTH NPaBWIBHOH NHpaMHAbl W HpsAMOW mpu3Mbl. [lnmomans
MTOBEPXHOCTH MPSMOTO KPYroBOTO LMJIMHAPA, IPSMOTo KPYyroBOro KOHyca 1 I1apa.

KOOpHI/lHaTbl N BEKTOPbI B IIPOCTPAHCTBE



JBKeHHs B TPOCTPAHCTBE: NapajUIeNbHBIM TepeHOC, LEHTpajdbHas CHUMMETPHs, CHMMETPH
OTHOCHTEIHHO TUTOCKOCTH, TOBOPOT. CBOMCTBA NBIOKEHUH. [IpuMeHeH e MBIKEHUH TIPH PEIICHUH 3a1a9.

Bexkrops!l u xoopauHatel B mpocTpancTBe. CymMMa BEKTOPOB, YMHOKEHHUE BEKTOpa HA YUCIO, YTOJ
MeXay Bekropamu. KomnmHeapHble M KOMIUIaHapHBIE BEKTOPHL. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Teopema 0 pa3lOKeHWH BEKTOpa 1O TPEM HEKOMIUIAHAPHBIM BeKTopaM. CKalIpHOE MpPOU3BEICHUE
BEKTOPOB B KoopauHarax. [ [puMeHeH e BEKTOPOB IIPH PEIISHUH 33/1ad Ha HaXOXK/IEHNE PACCTOSTHUAM, [JTHH,
wiomaneii u oObEMOB. YpaBHCHHE TUIOCKOCTH B TPOCTPaHCTBE. YpaBHeHUE c(hepbl B IMPOCTPAHCTBE.
®Dopmyrna aysi BBIYUCIEHUS PACCTOSHIS MKy TOYKaMH B IIPOCTPAHCTBE.

COJEPKAHUA MOAYJIsI TEOMETPUSA

[ToBropenue. Pemienne 3amau ¢ UCIOIB30BaHUEM CBOMCTB (PUTYp Ha IIIOCKOCTHU. Pemienue 3amau
Ha JI0Ka3aTeNbCTBO M IMOCTPOCHUE KOHTPHpUMEPOB. [IpMMeHEHHEe MpOCTEHIINX JIOTHYECKHX IIPaBHIL.
Pemenne 3amad ¢ HCIONB30BAaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOIIEHUH B MPSIMOYTOJBHBIX
TpeyroilbHHUKaX, GaKTOB, CBI3aHHBIX C YETHIPEXyroJbHUKaMu. Pelenne 3a1a4 ¢ MCronb30BaHuEM (aKTOB,
CBA3AHHBIX C OKPYKHOCTAMH. PenieHuwe 3amady Ha W3MEPEHMs Ha IUIOCKOCTH, BBIYHCICHHSA IIUH U
wiomanei. Pewenue 3adau ¢ noMowbio 6eKmMopos u KOOPOUHAM.

Harnsonas crepeomerpus. [Ipusma, napanienenunen, nupamMuia, TeTpasap.

OCHOBHBIE MOHATHSA T€OMETPUH B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIEICTBUS U3 HUX.
Honamue 06 axcuomamuueckom memode.

Teopema Menenas ons mempasopa. TlocTpoeHre CeUeHU MHOTOTPAHHUKOB METOIOM CJIC/IOB.
LentpanbHoe npoekTupoBanue. [locTpoeHne ceueHnii MHOTOrpaHHUKOB METOAOM MPOEKIUH.

CkpemuBaromuecs NpsAMbIE B IPOCTPAHCTBE. YION MEXKAY HUMH. Memoodwvl Haxodcoenus
PaccmoaHuLl Mexcoy CKpeuwusaroujuUMucs NPIMbIMU.

TeopemMbl 0 mMapaUIeNTPHOCTH MPSAMBIX M IUIOCKOCTe B mpocTpaHcTBe. [lapannenbHoe
MPOEKTHPOBaHKE U n300paxkenue Guryp. [ eomempuyeckue mecma moyex 6 HpOCMpancmae.

[lepneHaAUKYISIpPHOCTh OPAMOM M IIIOCKOCTH. OpTOroHalipHOE NpoeKkThpoBaHue. HakinoHHblE U
npoekuuu. Teopema o Tpex MeprneHIuKyspax.

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KApKAcHwill mempa’op, pasHOSPAHHbLI
mempasop. lpsamoyeonvrovlii mempas’op. Meduarnwvl u bumeouanst mempasopa.

Hocmpausanue mempasopa 0o napannenenuneoq.

Paccrosaus Mexay gurypamu B mpoctpanctse. OOUIuid NEPISHAUKYIISP IBYX CKPEIIUBAIOIINXCS
MPSIMBIX.

VYrasl B npocTpaHcTBe. lleprneHanKyspHble TUIOCKOCTH. [110Wads opmocoHanvholl npoexkyu.
Ilepnenoukynapnoe cevenue npusmul. Tpexepannviili u mMHozozpanuwlti yeon. Ceolcmea NAOCKUX y2nos
muozoepannoeo yena. Ceoticmea nA0CKUX U 08VZPAHHBIX Yeli08 MpexepanHo2o yaaa. Teopemvl KOCUHYCO8 u
CUHYCO8 01 MPexXepanHo2o yaia.

Buner MHOTOrpaHHUKOB. Paszeéepmiku muozoepannuka. Kpamuativiue nymu Ha no8epXHOCMU
MHO202PAHHUKA.

Teopema  Otinepa.  IlpaBunbHBIE ~ MHOTOTPAHHUKH.  /{B0licmEeHHOCMb — NPABUNLHBIX
MHO202PAHHUKOB.

[Mpusma. Ilapamnenenumen. CoiicTBa mapajuienenumnena. [IpsMOYToNbHBIN MapauIeIenuIe.
HaknonHble TPU3MBI.

[upamuga. Bunel nupamua.  OneMeHTBl  NpaBWIBHOW — mupaMuisl.  Ilupamuasr ¢
PaBHOHAKJIOHEHHBIMH PeOpaMy U TPaHSIMH, UX OCHOBHBIE CBOMCTBA.

[Inomanu noBepxHOCTEH MHOIOIPaHHUKOB.

Tena BpateHus: TUIMHIP, KOHYC, mwap U cpepa. CeueHus nuiMHApa, KoHyca u mapa. Llaposoit
CErMEHT, IMapOBOH CJIOH, IMAPOBOM CEKTOP (KOHYC).

VYcedeHHas THpaMU/Ia U YyCEUEHHBIH KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceyenus.

KacarenbHble mpsiMble U IDIOCKOCTH. Brimcannble u onwcanHble chepbl. Kacarowuecs cghepol.
Kombunayuu men spawenus.

BekTtopsl 1 koopauHatel. CymMMa BEKTOPOB, YMHOXKE€HHE BEKTOpPA Ha YHUCIO. YTOJI MEXITY
BeKkTOopaMu. CKaJsipHOE IPOU3BEICHHE.

VYpapHenue 1uiockoctd. DopMyiia pacCTOSHUS MEXKIy TOUKaMu. YpaBHeHHe chepbl. Popmyna
paccmosnus om mouku 00 niockocmu. Cnocobsl 3a0anus NPsAmMou ypagHeHuamu.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ nomMowblo 6eKMopos U MemoooM KOOPOUHAM.
Dnemenmul 2eomempui Macc.



[Tonstne o6beMa. O0BEMBI MHOTOTPAaHHUKOB. OOBEMEBI TN BpalieHus1. Akcuomsl obvema. Bvieoo
dopmyn 06vemMo8 npaMOy20IbHO20 napaielenuneddq, NPUMsl U NUPamuosl. Qopmynsl 0 HAXOHCOEHUSL
obvema mempasopa. Teopemvl 06 omHouteHUAX 0OBLEMOS.

Ipunoscenus unmezpana K GulMUCIEHUIO 00BEMO8 U NnosepxHocmell men epawenus. Ilnowadw
cehepuueckozo nosica. Obvem waposoeo cios. Illpumenenue ob6vemos npu peuteHuu 3a0ay.

[Tmomans chepsrl.

Paszsepmxa yununopa u konyca. Ilnomanb NOBepXHOCTH HUIMHIPA U KOHYCA.

KoMOuHanmm MHOTOrpaHHUKOB U Tell BPaIeHMs.

[Tomobue B mpoctpancTee. OTHOIIEHHE 00HEMOB U TUIOMIAICH TOBEPXHOCTEH MOTOOHBIX QUTYP.

Jsudicenuss 6 npocmpancmee: NAPANENbHGIL  NEPEHOC, CUMMEMPUs. OMHOCUMETbHO NJIOCKOCHIU,
YEHMPATbHASL CUMMEMPUS, NOBOPOM OMHOCUMENILHO NPAMOL.

IIpeobpa3zosanue nooobus, comomemus. Pewenue 3a0au Ha niockocmu ¢ UCHONb308AHUEM
cmepeomempuyecKux

OtobpaskeHus NpocTpaHCcTBa. LIeHTpanbHas cHMMETPHS IPOCTPAHCTBA: ONpe/e/ICHIe, 3auCh B
koopauHarax. O0paTHoe mpeobpazoBanne. Kommosuius nmpeoOpa3oBanuil. J[BrkeHHS TPOCTPaHCTBA!
oTIpe/ieTIeHNe JBMKEHNUS; KOMITO3UIINS IBIDKEHUH. [IBIKEHUS TIEpBOTO M BTOPOTO PoJia B
npoctpancTBe. CBoICTBA IIEHTPaAIbHOM cuMMeTpun. HemonBrKHBIE TOUKH, HEMTOIBUKHBIE TIPSMBIE,
HEMOJIBIKHBIE TUNTIOCKOCTH IIEHTPAbHON cuMMeTpuH. LleHTpanpHO-cuMMeTprIHBIe (DUTYPEHIL.
CHuMMeTpHs OTHOCUTENHHO TUIOCKOCTH («3€pKaTbHAS CHMMETPHS»): ONPEICIICHHE, 3aITiCh B
KoopauHatax. CBOHCTBAa CHMMETPUH OTHOCUTEIBHO TNIOCKOCTH. HeroaBMKHbIE TOUKH,
HEMOJIBUHBIE TPSMbIE, HETIOABM)KHBIE IIJIOCKOCTH 3epKajIbHON cuMMeTpun. OUrypsl,
CUMMETPUYHBIE OTHOCUTENHFHO TUIOCKOCTH. [lapanensHblil mepeHoc: onpeaeeHne, 3ammch B
KoopauHartax. CBOHCTBa MapajjiebHOro nepeHoca. HemoaBmkKHbIe TOUKH, HETIOABIKHBIE MIPSIMBIE,
HEMOJIBUKHBIE TNTIOCKOCTH MapaljieIbHOro MepeHoca. B3anMocBA3b pa3nuyHbIX BUOB IBUKEHUS
mpocTpancTBa. KoMrmo3uin qByx 3epKalbHBIX CAMMETPHA OTHOCUTENHFHO MapauIeIbHBIX U
nepecekarIuxcs mwiockocted. CeMpb pa3IuyHbIX BUAOB JBUKEHUN. ' OMOTETHS IPOCTPaHCTBA.
®opMyIbl TOMOTETHH MIPOCTPAHCTBA B KOOpAWHATaX U e€ cBoicTBa. OnpeneneHue nogoous
MPOCTPAHCTBA; Pa3ioKeHHE OA00HS B KOMIIO3ULIUIO TOMOTETHH U IBUYKCHUSL.

OnpeneneHne MHOTOTPAaHHHUKA U €0 3JEMEHTOB.

[oHsiTHE MHOTOTPaHHUKA, JJIEMEHTOB MHOTOTpaHHUKA. BeprmHbl, pedpa, TpaHu MHOTOTpaHHUKA.
PazBepTka. MHOTOrpaHHbIe Ikl BeITyKiIbie MHOTOTpaHHUKH. Teopema Ditepa. YUacTHBIC BUIBI
MHOTOTPaHHUKOB: TIapaJUIeNenuIies], pu3Ma, mupaMuaa, kKyo. DopMyIibl sl HAX0XKIEHUS TUTOIIAAeH
MMOBEPXHOCTEH MHOTOTpaHHUKOB. OnpesieNieHne MHOTOTPaHHHKA U €T0 3JIEMEHTOB: BEpIINH, PEoep,
rpaHeil. DillepoBa XapakTEepPUCTHKA MHOTOTpaHHUKa. [ToHsATHE 0 pa3BépTKe MHOTOTpaHHKKa. CBOMCTBA
BBINYKITBIX MHOTOrpaHHUKOB. O moHsATHH 00bEMa Tena. CBolicTBa 00bEMOB Ten. O0bEM
MIPSIMOYTOJIEHOTO TapallieNienue 1a.

IIpu3ma ¥ napajuiesnenumne].

Onpenenenue Npu3Msbl U ee 31eMeHToB. KoiruecTBo BepminH, pédep, rpanel, tuaronaneii y n —
yronbHO# npu3Mmel. [Ipsmas u HakioHHast npu3mel. [IpaBuibsHast npusma. [lepnenaukynspaoe
cedeHre Npu3Mbl. boKoBas 1 TOJTHAS TOBEPXHOCTh MPU3MBbI; (POPMYJITBI BEIYMCIICHUS HX TIOMIAJICH.
DopMyITbl BEIYUCIICHUST 00bEMOB TIPSMON M HAKIOHHOM Npu3M. Ompe/iesieHne mapajuienenuresa.
HaknonHsIi1, npsMoi, MpsAMOYTOJIbHBIN napauienenuies. CBOWCTBO NPSMOYTOJIEHOTO
napaenenunena. Kyd. O6sém napamenenunena. [locrpoenne miockux ceueHUH NpU3MBbl 1
napajuiesyiennIeia pa3IndHbIMA MET OaMHU.

TpéxrpaHHble 1 MHOTOTPAHHBIE YIJIbL.

[lonsaTHe 0 MHOTOrpaHHOM yriie. BepimHa, rpanu, péOpa, mI0CKue YIibl IPU BEPLUIMHE BBITYKIOTO

MHOT'OI'PaHHOTO yria. Tpéxrpansslii yros. Teopema o MIOCKUX yIilax TPEXTpaHHOro yria. Teopema

CHHYCOB M T€OpEMa KOCHHYCOB TPEXTPAHHOTO yTJIa.

Ilupamuna.

OnpeneneHne mupaMuibl U e€ aneMeHToB. KomruecTBo BepmnH, pédep u rpaHeit N —yrojbHOMH

nupamuisl. HekoTopbie YacTHBIE BUIBI ITUPAMUJL: TUPaAMH/IA, Bce OOKOBBIE pEOpa KOTOPOHl paBHBI

MEXIy co00il; mupaMuia, Bce IByrpaHHbIE YITIbl KOTOPOH MpH pEOPax OCHOBAHUS PaBHBI MEXKILY

co0oii; mupaMuaa, pOBHO oiHa OOKOBas rpaHb KOTOPOH MEPIEeHANKYJIISPHA MIIOCKOCTH €€ OCHOBAHMUS;

nUpamMuia, JIBe CoceIHNEe OOKOBBIE TPAHU KOTOPOH MEpIEeHANKYIISPHBI OCHOBAHUIO; IIMPAMU/IA, JIBE HE

COCeIHHUE TPaHU KOTOPOH MEePIEeHIUKYIIPHBI OCHOBAHHIO; MUPaMH/a, 00OKOBOE pedpo KOTOPOH

o0pasyeT paBHBIC YIIIbI C pEOpaMU OCHOBAHHMS, BBIXOASALIMMHI U3 OHOW BepIMHBL. ~ DopMyIibl

BBIYHCIICHUS TIIOMA e OOKOBOH M IMMOTHOM MMOBEPXHOCTEH nupaMuibl. [IpaBunbHas mupamMuaa u e




cBoiicTBa. AttodeMa paBHIIbHOMN TUpaMuabl. opMyrsia BEIYACICHUS O0KOBOH M TIOTHOM
MOBepXHOCTH mupamMuisl. OO0BEM nrpamMuasl u GopMyiia ero BerauciaeHus. GopMmya BEIYACICHHS
00Béma yceuénnoii mupamupl. Terpasap. O0 00béMe TeTpasapa. CBOWCTBO OTPE3KOB, COSIUHSIFOIINX
BEPILMHBI TETPadApa ¢ HEHTPOUIaMU MPOTHBOMIOIOKHBIX IpaHel. OpTOLEHTPUUIECKHUM TETpasap.
PaBHOrpanHbIi TETpAdIP.

[IpaBWIIbHBIE MHOTOTPaHHUKH.

Joxa3zaTenscTBO TeopeMsl JlekapTa — Ditsiepa Juisl BEITYKIIBIX MHOTOI'PaHHUKOB. BU/IBI, 371eMEHTHI 1
CBOMCTBa MTPaBHUJIHLHBIX MHOTOTPAaHHUKOB. BEIUHCIICHHE TUTOITANCH TOBEPXHOCTEH 1 00HEMOB
MPaBIIIFHBIX MHOTOTPAaHHHUKOB. Perenre 3ajad Ha Bce BUIBI MHOTOTPaHHUKOB.

Hununaap u xonyc. [ToBepxHocTs U Teno BpameHus. Hunuaap. Cedenns HUIMHApPA INIOCKOCTHIO.
N3o0paxenne uununapa. KacarenpHas miockocTs K HWIMHAPY. Pa3BépTka unnuuapa. Beraucnenue
Iomazneii 00KOBOH M IMOTHON MOBEPXHOCTEH mumnHApa. [Ipu3Ma, BrimcanHas B MIHHAP U
OTMCaHHAas OKOJIO HUIMHIAPaA. Brrancnenue o0béma nununaapa. Konyc Bpamenus. Bepimna,
OCHOBaHHUe, 00pa3ylolune, 0cb, BBICOTa, OOKOBasI U MOJIHAS MOBEPXHOCTH KoHyca. CeueHus: KoHyca
TUIOCKOCThIO. PaBHOCTOpOHHMIT KOHYC. KacaTenmsHas miockocTs K KOHyCY. M300paskeHne KoHyca.
PazBéprka. Berancienune miomaael 00KOBOW 1 OTHON MOBEpXHOCTEH KoHyca. CBOHCTBA
napauiCJIbHbIX ceueHui KOHYCa. Bnucannnie B KOHYC 1 OITMCAHHBIC OKOJIO KOHYCa MUpaMUbI.
HunuHap, BOUCAHHEIN B KOHYC. Y CEU€HHBIH KOHYC: OCHOBAaHHUs, 00pa3yIolIie, BEICOTa, OOKOBAs U
TIOJTHAS TIOBEPXHOCTU. Brruncnenue miomianeii 00KOBOW U IMOHOM MOBEPXHOCTEH YCEUEHHOTO
KOHyca. Beruuciienue o0béMa KOHyca B yCeUEHHOTO KOHYCa.

Cdepa u map. [lap u chepa. Xopnaa, nuamerp, paauyc chepsl, mapa. M3odpakenue chepsl.
Ypasaenne cdepbl. B3anmuaoe pacnonoxenue chepsl u miockocTh. [lepecedenne mapa u cdepsl ¢
I0CKOCThIO. [10CKOCTh, KacaTelbHas K cdepe u mapy. Teopembl 0 kacaTebHO# mockocTy. [laps
u cepbl, BIMCaHHBIC B IWIMH/P, KOHYC, MHOTOI'PAaHHUK M OMHCaHHbIe 0KoyIo Hero. Laper u cdepsl,
BITMCaHHbBIE B IBYTPaHHBIN 1 MHOTOTpaHHEIH yribl. [llaper u cdepbl, BimcaHHbIE B IPAaBUIHHBIE
MHOTOTPaHHUKH U ONMCaHHbIe OKoyIo HuX. lI[apoBoii cerMeHT, ero OCHOBaHWE M BBICOTA; CETMEHTHAS
noBepxHOCTh. [IlapoBoi €101, er0 OCHOBaHHUS U BBICOTA; 1IapoBoM mnosic. [llapoBoii cexTop u ero
MOBEPXHOCTH. DOPMYIIBI 7151 BEIYMCIICHHS TUIOMIAAeH c(hepbl, CeTMEHTHON TTOBEPXHOCTH, IAPOBOTO
osica, TOBEPXHOCTH MIAPOBOTO cekTopa. GopMyIIbI Il BEIYUCICHUS 00BEMOB I1apa, IMIapOBOTO
CErMeHTa, IIapOBOr0 CEKTOpPa, IIIapOBOTO CIIOS.




TEMATHUYCCKOC IMJIAHUPOBAHNEC C YKA3aHUEM KOJIMNYCCTBA 4aCOB, OTBOJAUMBIX Ha OCBOCHHC Ka)KI[OfI TCMBI (MOILYJ'H) — anre6pa 1 Hadaja aHa.]'H/I3a);

3aBHCHUMOCTH OT NPUHAJICKHOCTH ITOKa3a-

TeNsl CTeNeH! (B aHATUTHYECKOM 3amnucu paccMaTpuBaeMon
(YHKINHU) K OTHOMY U3 paCCMaTPUBAEMBIX YHUCIIOBBIX
MHOXECTB (IIpH OKa3aTeJsIX, IPUHAICKALINX MHOKECTBY
LIEJIBIX YUCET, IPU

JOOBIX ICHCTBUTENBHBIX TIOKA3aTEISAX) M IEPEUUCIATE €€
CBOICTBA.

Onpenensrs, SBIsieTcs A QYHKIHSI 00paTUMOH.

Crpoutb rpaduk CI0KHON QYHKIIUH, APOOHO-PAIIMOHATBHOM
(YHKIIUY dIeMEHTapHBIMUA METOJIAMH.

[IpuBoaNTH MPUMEPHI CTENIEHHBIX (YHKLUH (3a1aHHBIX C
MOMOIIBI0 POPMYITBI WK Tpaduka), 00JIaAal0NIHNX 338 JaHHBIMA
CBOcTBaMH (Hampumep,

OTPaHUYEHHOCTH). Pa3bsICHATH CMBICH NIEpEUNCIIEHHBIX
CBOWCTB. AHAJIM3UPOBATH ITOBEICHHE

(yHKIMH Ha pa3IMYHBIX y4acTKax 00IacTH ONpe/esIeHHS,
CPaBHMBATh CKOPOCTH BO3pACTaHUS

(yObiBanus) GyHkumid. DopMyIupoBaTh ONpeeICHHS
MEePEUUCIICHHBIX CBOWCTB.

Pacro3naBaTh paBHOCHIIBHBIE TPEOOPA30BAHNS,
npeoOpa3oBaHysl, IPUBOSIINE K YPAaBHEHUIO-CIIEICTBHIO
Pemates uppanuonansHble ypaBHEHUS,

VppalMoHaIbHbIE HEPAaBEHCTBA U MX CUCTeMBI. Pacrio3HaBath
rpaduKH U CTPOUTH IpaMKH CTETIEHHBIX (PYHKLHU, UCTIONB3YS
rpagorocTpoOnTeNHy,

n3y4aTh cBoWcTBa QyHKIMI 10 UX rpadpukam. @opMyITupoBaTh
TUIOTE3bI O KOJIMYECTBE KOPHEH

Ne HazBanue TeMbl KonuuectBo Koun-Bo XapaKTepUCTUKA AEATENBHOCTH yUaIUXCS BocnurtarenbHble 3a1auu
n/n 4acoB 10 KOHTPOJIBHBIX
TeMe pabot
1 CrenenHasi, 23 1 [o rpadukam creneHHBIX (QYHKITHIA (B 3aBUCUMOCTH OT DopMHUpPOBaHNE OTHOIICHHS K
nokaz3arejbHAs U [TOKa3aTelsi CTETIeHN) OMMCHIBATh UX CBOMCTBAa (MOHOTOHHOCTD, |3HAHHUSM KaK HHTEIUIEKTYyaJIbHOMY PECYpCY,
JorapumMuuecKast OTrPaHUYCHHOCTh, YETHOCTD, HEUETHOCTB ). oOecrneunBaroIeMy Oyayiiee
dynkmmn Crpouth cxemMaTn4ecku rpaduk cTerneHHoH (yHKINH B YeJIOBEKA, KaK pe3yJIbTaTy

[KPOTIOTIMBOr0, HO YBJIEKATEIIBHOT'O
y4eOHOro TpyJa. GOpMUPOBATE OTHOLICHHUS K
SHAHWSIM ~KaK HHTEJUICKTYallbHOMY — pecypcy,
oOecreuynBamIeMy Oymayliee 4YeloBeKa, Kak
pe3ynIbTaTy KpPOIOTIHBOTO, HO YBIEKATEILHOTO
y4eOHOTO TPY/a;

“pa3BuBaTh CTPEMJICHUC y3HABATbh YTO-TO HOBOC,
IIPOABJIATH J'IIO603HaT€J'IBHOCTB, HCHUTH 3HAHUS,
-IIOJIYYUTDb ONBIT CAMOIIO3HAHWA U CaMOaHalIn3a,
OIIbITa CoMaJIbHO MIPUEMIIEMOT O
CAMOBBIPAXKCHHUS U CaMOpCalin3aluu.




ypaBHEHUH, COMEPKAIINX CTETICHHBbIE QYHKIMH, 1 TPOBEPSITH
nX. BemoaHsaTs peobpa3oBanms rpad)ukoB CTEITEHHBIX
(hyHKIHIT: TapayuIensHBIA IepeHOC, PacTsHKeHNE (CKaTHE)
BJIOJIb OCH OpAWHAT (MOCTpOeHHE TPaPUKOB C MOIYIISIMH,
[IOCTPOEHHE

rpacduka oOpaTHON QyHKINN).

[IpumeHsTH CBOHCTBA CTETIEHHOH (QYHKIIMU NPH PEILICHUH
MIPUKJIAIHBIX 3a/1a4 U 33724 MOBBIIIEHHOH CI0XHOCTH
Onucviéamsp NOHATHA: CTENICHHAS! (GYHKLUS ¢ HATYpPaJIbHBIM
IoKasareseM, CTereHHas QyHKIMS C LeJIbIM [OKa3aTelIeM,
(GyHKIUS KOPEHb N-if cTeneHu, CTeneHHON QyHKIHH C
palMOHAJIBHBIM [IOKA3aTENIEM.

Dopmynuposamsv onpeneacHus: KOpHs N-il CTeneHy,
apu(METHIECKOTO KOPHS N-i CTETIEHH, CTeIICHH

C pallMOHAJbHBIM T0Ka3aTeIeM, PaBHOCHWIIbHBIX YpaBHEHUH,
YpaBHEHHUS CIIEACTBUS, PABHOCHIIBHBIX

HEpaBEHCTB, HEPABEHCTBA CIIEACTBHUA.

oxazvieams CBOWCTBA: CTEIEHHON (DYHKIMH C HATYPaJIbHBIM
MoKasaresueM, CTeeHHON (YHKIMH C LIEIbIM IT0Ka3aTeleM,
(yHKLIMY KOpPEeHb N-# CTENeHH, CTENICHHON QYHKLUH C
paIMOHAIbHBIM ITOKa3aTeIeM.

Dopmynuposamsb 1 TOKa3bIBaTh TEOPEMBL: O CBOWCTBAaX KOPHS
N-i CTEeNeHH, O CBOICTBAX CTEIIEHU

C pallMOHAJIHHBIM TOKa3aTeIeM, O PaBHOCUIIBHBIX
peoOpa3oBaHMsIX HPPAIIMOHATILHBIX YPaBHEHHIH,

0 PaBHOCHJIBHBIX NMPE0OPa30BaHUSIX HPPALOHATIBHBIX
HEPABEHCTB.

IIpumensms U3y4eHHbBIE OTIPEICIICHUS, TEOPEMBI U HOPMYITBI K
pELIeHNUIO 3a1a4

Dopmyauposams onpesiesieHIe IOKa3aTeIbHON (QYHKIIH.
OnuceIBaTh CBOWCTBA MOKA3aTEIHHON

(hyHKIMH, BBIIEISS CIy4yail OCHOBaHMS, OOJIBIIETO eUHHUIIBI, U
CITy4ail OJIOKUTENBHOTO OCHOBAHUS, MEHBIIETO €MHULIBI.
Mo rpadukam nokazarebHONH QYHKIHH ONMUCHIBATH €€
CBOICTBa (MOHOTOHHOCTB, OTpaHHMYEHHOCTS). [IprBOIUTH
MIpUMEPHI OKa3aTeNbHONH QYHKINH (331aHHOH ¢ TOMOUIBIO




(hopmyiel uu rpaduka), o0JiagaroIIel 3aJaHHBIMI CBOMCTBAMH
(HanpuMep, OTPaHUICHHOCTH ). Pa3bsCHATH CMBICT
MIEPEUYHCIICHHBIX CBOWCTB. AHAJIM3UPOBATh MOBEeIEHHE (HYHKIIUHI
Ha pa3IMYHbIX Y4acTKaxX 0OJIACTH OIIpe/e/ICHHs, CPAaBHUBATD
CKOpocCTH Bo3pacTanus (yOsiBanus) GpyHKkuni. @opMynupoBarb
OnpeesIeHUs IEPEUUCIICHHBIX CBOUCTB. Pemath
MoKa3aTesbHbIe YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI.
Pemrate moka3zaTenbpHbIe ypaBHEHUS] METOJAMU Pa3IoKEeHUs Ha
MHOXHTEINH, CII0COOOM 3aMEHbI HEU3BECTHOTO, C
HCIOJIb30BaHUEM CBOMCTB (DYHKLIUH, PELIaTh YpaBHEHHUS,
CBOJSIIIMECS K KBaJPATHBIM, UPPALUOHAIBHBIM.

Pemates nmoka3zaTenbHbIC ypaBHEHUS, IPUMEHSISI Pa3IUUHbIC
METOMBI.

PacniozHaBaTh rpaMKu U CTPOUTH TpaduK MOKa3aTEIBHOM
(YHKIWY, UCTIONB3YS rpa)OorOCTPOUTENH, H3y4aTh CBOMCTBA
¢dbyakun mo rpadgukam. @opMyITHPOBATH THIIOTE3HI O
KOJIMYECTBE KOPHEU

ypaBHEHUH, COJIepKaIIX IMOKa3aTeIbHYIO QYHKINIO, U
IPOBEPATH UX. BeimonHaTs npeoOpazoBanus rpaduka
MoKa3aTe’IbHOM (YHKLMH: apajieNIbHbIN IEPEHOC,
pacTspkeHue (CxKaTHe) BAOJIb OCH OpJUHAT (TIOCTPOSHHE
rpaduKoOB ¢ MOAYJISIMH, TIOCTpOeHUEe rpaduka 0OpaTHOM
¢ynkuum). [lpumMeHsaTh cBOMCTBa MOKa3aTeIbHON QYHKINH NIPH
peleHIH PUKITAIHBIX 33/1a4 U 3a]1a4 TIOBBIIICHHOW CIIOKHOCTH
peoOpa3oBLIBATH BEIPAKEHUS, COJICPKAIIIE CTETICHH C
NeHCTBUTEIbHBIM NOKa3aTesieM. CTpoutsb rpaduku GyHKUIUI Ha
OCHOBE TpadyKa NOKa3aTeJILHON (QYHKIIIH.

Pacnosznasame iokazaTenbHBIE ypaBHEHUS M HEPABEHCTBA.
DopMyTHUpPOBATE TEOPEMBI O PABHOCHIIEHOM NPe0Opa3oBaHUH
MOKa3aTeIbHbIX YPaBHEHUN U HepaBeHCTB. Pemrats
MoKa3aTebHbIe YPaBHEHUS U HEPABCHCTBA.

BrimonHsATh npeodpa3oBaHus JTOrapuGMUIECKUX BBIPAKEHHN C
HCHOJIb30BAaHUEM CBOMCTB JIOTapu()MOB, C TIOMOILBIO POPMYJT
nepexona. [To rpaduxy norapudmMudeckoi GyHKIUHN
OTIMCHIBATh €€ CBOHCTBA (MOHOTOHHOCTD, OTPAHMYCHHOCTH ).
[TpuBoanTH MpUMeEpHI Jorapudmuieckoi GyHKINU




(3amanHO ¢ IoMouIbIO HopMyIBI MK Tpaduka), obIanaromen
3aJaHHBIMU CBOWCTBaMH (HampuMep,

OTPaHUYEHHOCTH). Pa3bsICHATH CMBICI NIEpEUNCIIEHHBIX
CBOMCTB.

AHanu3UpoBaTh NoBeAeHUE (DYHKINHN HA pa3IHYHBIX y4acTKaxX
00J1acTH ONIpeeNICHHs, CPAaBHUBATh

CKOpOCTH Bo3pacTanus (yosiBanus) GpyHkuui. @opmynupoBarb
OTIpe/IeNICHHS TIePEUNCIICHHBIX

CBOMCTB. Pemrate orapudmudeckne ypaBHEHs,
JorapupMUIECcKre HEPABEHCTBA U UX CUCTEMBI. Pemarth
JorapupMUYecKre ypaBHEHHS pa3-

JIMYHBIMH METOIAMHU.

Pacmio3naBath rpaduku v cTpouTh rpad Uk JorapuhMUIecKOi
(YHKIWY, UCTIONB3YS rpa)OorOCTPOUTENH, H3y4aTh CBOMCTBA
¢dbyHKUIMY 110 rpadukam, GopMyIUPOBATH THIIOTE3bI O
KOJIMYECTBE KOPHEW ypaBHEHHM, COACPHKAIINX
siorapuMHUUYECKyI0 (PYHKIIUIO, U IPOBEPAThH MX. BBIMOTHATH
npeoOpa3oBanus rpaduka JorapupmMuiaeckoi GyHKINU:
napajieNbHbIN IEPEHOC, PacTKEHUE

(cxkatme) BIOIB OCH OpAMHAT (MTOCTpOeHUe rpapuKoB ¢
MOJyJISIMH, TIOCTpOeHHe Tpaduka oOpaTt-

HOU pyHKIMN). [[pMEHATH CBOKCTBA JIOTapU(PMHUUECKON
(YHKLINY NIPH PELICHNH NPUKIIAAHBIX 3a]1a4 U 3a1a4
MOBBIIICHHON CIOXHOCTH

Dopmynuposams onpeieneHne Jorapudma moa0KUTeIbHOTO
YHcia M0 NOJIOKUTEIEHOMY OCHOBAaHHIO, OTIIMYHOMY OT
€/IMHUIIBI, TEOPEMBI O CBOWCTBAX JIOrapuQma.
[IpeoOpa3oBbIBaTH BEIPAKEHUS, COJEPIKAIIHE JIOTAPUPMBI.
DopMyIHpoBaTh

orpeiesieHHe Jorapu(pMUUecKor GYHKIIUH U ONHUCHIBATH €€
CBOWCTBA, BBIJIEIISIS CIy4ali OCHOBaHHUsI, OOJIBIIETO STUHHIIBI, 1
CIIy4ail MoJI0KUTETBLHOTO

OCHOBaHUSI, MEHbBIIETO eANHULEI. J{0Ka3bIBaTh,

YTO MoKa3aTebHas U JorapudmMuieckas QyHKIMH SBISTIOTCS
B3auMHO 00paTHbIMH. CTpouTh rpaduku GyHKIMI Ha OCHOBE
JorapupMUIEcKoi




¢$byHKUINU.

Pacnosnasamye norapudmuyeckue ypaBHEHUS U
HepaBeHcTBa. POPMynHPOBaTH TEOPEMBI O PABHOCHUIBHOM
mpeoOpa3oBaHUHU JIOTAPUPMHUECKIX

ypaBHEHUH 1 HepaBeHCTB. Pemats norapupmudeckue
YpaBHEHHUS U HEPABEHCTBA.

Dopmyauposams OTIpeNieNICHHs YHUCNa e, HAaTypaIbHOTO
sorapudma. Haxonuts npou3BoiHbie QYHKIUH, COMEPIKAIIIX
MOKa3aTeNbHYI0 (PYHKIIHIO, TOTapuMUIECKYIO (HYHKIIHIO,
CTEIICHHYIO (DYHKLHIO C AEHCTBUTENBHBIM ITOKa3aTeIeM
[IpownsBoanast mokasarenbHoU GyHKIMU. Yuco e.
[IpownsBoanast morapumudeckort pyHkimn. CTeneHHas
¢yHKUUS. 3HaTh U yMETh: - HAXOAUThH IPOU3BOAHYIO
MOKa3aTelbHOM, IorapupMUIecKoil QyHKIHH; - CTPOUTH
rpaduK cTeneHHOW (YHKIMH C OCHOBAHHEM a,e.

KommiekcHbIe Yynciia

BhIMONHATE BEIYMCIIEHHS C KOMIUIEKCHBIMH YHCIAMU:
CJIOJKEHHE, BBIYUTAaHUE, YMHO)KEHHE, JICTICHHUE.

N300pakaTh KOMIDIEKCHBIEC YHCIIA TOYKAMU Ha KOMITJICKCHOM
IUIOCKOCTH.

WnTepnpernpoBaTh Ha KOMIUIEKCHOH IIJIOCKOCTH CIOXKEHHUE U
BBIYUTAaHUE KOMITJIEKCHBIX YHCEII.

HaxonuTts KOpHU KBaJpaTHBIX YPaBHEHUN C IEUCTBUTEIBHBIMU
K03 hUITUeHTaMHU.

[TpumensTh paznuuHble POPMBI 3aMTUCH KOMITIEKCHBIX YHCE:
anreOpanvecKyro, TPUTOHOMETPHUYECKYIO U NTOKA3aTeIbHYIO.
BrImonHATh AecTBUS ¢ KOMIUIEKCHBIMU YHCIIa-

MHU: CJIO)KEHHE, BBIYMTAHUE, YMHOXKEHHE, AETICHNIE, BO3BEACHNE
B HATYpaJIbHYIO CTENEHb, U3BJIEYCHNE KOPHS CTETICHH N,
BBIOMpAst MOAXOAILYI0 (POPMY 3aIMCH KOMIUIEKCHBIX YHCEIL.
[lepexoanTs OT anredOpanvdeckoi 3arucu KOMIIJIEKCHOTO YHCIIa
K TPUTOHOMETPUYIECKON U K IMTOKa3aTeIbHOM, OT
TPUTOHOMETPHUUYECKOMN U TIOKa3a-

TeJIbHON (POPMBI K anreOpandeckou

Jloka3pIBaTh CBOMCTBA KOMIUIEKCHO CONPSIKEHHBIX YHUCEIL.
HutepnpernpoBaTh Ha KOMIUIEKCHOM IJIOCKOCTH
apudmeTndeckue qeiCTBHSI ¢ KOMIUIEKCHBIMH YHCIIAMHL.

DOopMHUPOBAHUE OTHOLIECHHS K

3HAHUSM KaK UHTEJUIEKTYalIbHOMY PECYpPCY,
oOecreunBaroIeMy Oyayiiee

YEJI0BEKa, KaK pe3yJbTary

KpOIOTIMBOIO, HO YBJIEKATEIHHOTO
y4eOHOro TpyJa. GOpMHUPOBATE OTHOLICHHUS K
BHAHWSM KaK HHTEUIEKTYyalbHOMY pecypcy,
obecrieunBaroeMy Oyayllee 4elOBeKa, Kak|
pe3yJIbTaTy KpOIIOTIMBOTO, HO YBJIEKATESIBHOTO
YaeOHOTO TPYAa;

“pa3BuBaTh CTPEMJICHUC y3HABATh YTO-TO HOBOC,
IPOABJIATH J'IIO603HaT€J'II)HOCTL, ICHUTD 3HAHUWA,
-[HOJIYYUTDb ONBIT CAMOINIO3HAHWA U CaMOaHalIn3a,
OIIbITa CoMaJIbHO MIPUEMIIEMOTO
CAMOBBIPpAXKCHUS U CaMOpCain3aluu.




dopMyIMpoBaTh OCHOBHYIO TEOpeMy anreOpbl. BeIBOIUTh
MIPOCTEHINNE CIIEICTBHS U3 OCHOBHOM TEOPEMBI aareOphl.
HaxoauTs MHOTOYIIEH HAMMEHBIIICH CTETICHH,

UMEIOIINM 3aIaHHBIE KOPHHU.

HaxoauTe MHOTOWICH HAUMCHBIIICH CTCIICHHU C
JIeHCTBUTEIHHBIMH KOd(DPHUIHEeHTaAMH, IMEFOIITHA
3a/IaHHbIE KOPHU

JJ1eMeHTBbI 12 CTpouTh OTpHLIAHUE NMPEATIOKEHHOTO BEICKA3BIBAHNS. DOopMHUPOBAHUE OTHOLIECHHS K
MaTeMaTHYeCKOi JOrMKH Haxoauts MHOKECTBO HCTUHHOCTH MPEJIOKEHUS C 3HAaHUAM KaK HHTEIJIEKTYalbHOMY pecypcy,
MIEPEMEHHOM. oOecrneunBaroIeMy Oyayiiee
[ToHnmath cMbICH 3aIKCEH, UCTIONB3YIOIUX KBAHTOPHI YeJIOBEKa, KaK pe3ysbTaTy
OOIIIHOCTH U CYIIECTBOBAHMSL. [KPOIIOTJINBOTO, HO YBJIEKATEILHOTO
OmnpoBepraTb J0KHOE YTBEPHKACHUE, TIPUBOS KOHTPIPUMED.  [yd4eOHOTO TpyHAa. GopMHUPOBATh OTHOLICHUS K
Hcnonb30BaTh TEPMUHBI KHEOOXOAUMO» U «IOCTATOUHO». BHAHMAM KaK HHTCIUICKTyalbHOMY pECypcy,
DopMyIHpOBaTh TEOPEMY, OOPATHYIO TaHHOM, obecrieunBaomemMy Oyaymiee d9elOBeKa, Kak
MIPOTUBOIIOJIOKHYIO JAHHOW; TEOpEMY, TPOTUBOIOIOKHYIO Ppe3YJBTaTy KpOHOTIHBOTO, HO YyBJICKATCILHOTO
06paTHoi. YaeOHOTO TPYAa;
[TonumaTe, B 4€M COCTOUT CYTh IOKA3aTENbCTBA ~“pa3BuBaTh CTPCMJICHUEC y3HaBaTh YTO-TO HOBOC,
METOJO0M OT IPOTUBHOrO IIprMEHSTH CBOWCTBA CYMMBI, [POSIBIIATE JI0O03HATELHOCTD, [ICHUTh 3HAHUS;
pPa3HOCTH U -IIOJIYYUTDb ONBIT CAMOIIO3HAHWA U CaMOaHalIn3a,
HPOM3BEICHHS YUCEN IPH peleHnH 3a1a4. Haxomuts ocratkn 07T COTHATLHO TIpHEMIIEMOTO
OT JIJTCHHSI Pa3IHYHBIX YHCITOBBIX CAMOBBIPAXKCHHUA U CaMOopCain3alnu.
BBIpXCHHH (B YaCTHOCTH, CTETICHEH ) Ha HATypaIbHBIC YUCIA.
Jloka3bIBaTh CBOMCTBA JIEIMMOCTH Ha 3 1 Ha 9.
JleMoHCTpHUPOBaTh NPUMEHEHHUE ITPU3HAKOB U CBOWCTB
JIETMMOCTH TIpH pereHnd 3a1a9. OObICHITh CMBICIT TIOHSTHS
«CpaBHEHME» U TEOPUU CpaBHEHMU. [IpuBOAUTH IpUMEpHI
NIPUMEHEHUS CBOWCTB
CPaBHEHUH NpU pEIIeHNN 337a4 Ha JeIuMocTh. Mcnonb3oBate
MIPH PEIICHUH 3a/1a4 U3yUCHHbIE
CHOCOOBI pelIeHHs ypaBHEHUH MEPBOI U BTOPOH CTETIEHH C
JIByMsI HEU3BECTHBIMH B IIEJIBIX YHCTAX
Aaredpanyeckue 16 Pemarp anrebpanveckrie ypaBHEHHS 1 HEPABEHCTBA MX DopMHUpPOBaHIE OTHOIIECHUS K
YPaBHeHUS U CUCTEMBI; — TOKa3bIBaTh HEPABEHCTBA; — PEIIATh TEKCTOBBIE 3HAHUAM KaK WHTEIIEKTYaIbHOMY pecypcy,
HepaBeHCTBA 3aJla4y¥ C TIOMOIIIBIO COCTABJICHHSI YPaBHEHUI 1 HEPABEHCTB, obecneunBarolieMy Oyayuiee

HWHTEPIPETHPYS PE3YIBTAT C YIETOM OIPAaHUYEHUH YCIOBUS

YCJIOBCKA, KaK pC3yJIbTaTy




3ajauy; — n300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTH
MHO’KECTBA PEIIEHUI YpaBHEHUH U HEPABEHCTB C JBYMS
[IEPEMEHHBIMU U UX CUCTEM; — HaXOIUTh PUOIMKEHHbIE
pelleHus ypaBHEHUH U UX CUCTEM, HCIIOJb3Ys TpapuyecKuii
METOJI; — pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MpUMEHEHNEM IrpaUueCcKuX MpeACTaBlIeHH, CBOHCTB
(GyHKUUH, TPOU3BOJAHOM; — UCTIONB30BATh TPUOOPETCHHBIE
3HAHUA U YMEHUS B IPAKTUIECKOMN IEATENBHOCTH U
MTOBCETHEBHOM MHU3HU JJIsI: — MOCTPOCHUA U MCCIIET0BaHUS
MPOCTEHIINX MAaTEeMaTHYECKUX MOJIENICH; — PUOOPETCHHUS
MIPAKTHYECKOTO OIBITA AEATENBHOCTH, IPEIIECTBYOMEN
npoeccCHoHaIbHOMN, B OCHOBE KOTOPOH JICKHUT JaHHBII
yueOHBIN TIpEIMET.

Pemrates ypaBHEHHS: anreOpandecKue, TPUTOHOMETPHUYECKHE,
[TOKa3aTeNbHbIE

U JIorapu(pMHUUECKHE — U UX CHCTEMBI.

OcymiecTBIsATh OTOOP KOPHEH YpaBHEHHH, YIOBIECTBOPSIFOIIUX
ONpeAcNEHHBIM YCIOBHSM.

Pematsb Bce THIBI HEPAaBEHCTB METOI0OM MHTEPBAJIOB.
CTpouTh Ha MJIIOCKOCTH MHOKECTBA, 3aJJAHHBIE «Pa3yMHBIMI»
YPaBHEHUSIMHU U HEPABEHCTBAMH, B TOM YHCJIE UCTIONB3YS
«MeTof obmacTein.

Pemarp ananuTH4ecku 3a1aun

C IIapaMETPOM.

Hcnonb3oBaTh rpadMuecKyto HHTEPIPETALMIO, B TOM YHCIIE Ha
IJTOCKOCTH (TIepeMeHHas1, TapaMeTp) IS pelIeHus 3a7a4 ¢
rapamMeTpoM

(B TOM 4mMcCIIEe UCCIEOBAaHUsS TOBEJCHHUS PELICHUH B
3aBHCHUMOCTH OT TapameTpa). PemaTs ypaBHeHuUs, HEpaBEHCTBA,
CUCTEMBI

C MICTIOJIb30BAHNEM CBOWCTB MOHOTOHHOCTH, OTPAHMYEHHOCTH

KPOIOTJIMBOIO, HO YBJIEKATEIBHOTO
y9e0HOTO TpyZAa. HOpMHPOBATH OTHOLICHHUS K
3HaHWSM KaK HMHTEUICKTYyallbHOMY —pecypcy,
obOecreunBaromemMy Oymymiee dYeloBeKa, Kak
pe3ynbTaTy KpPOMOTIHBOTO, HO YBICKATEIHHOTO
YIeOHOTO TPYAa;

-pa3BHBATh CTPEMJICHHE Y3HABaTh YTO-TO HOBOE,
[POSIBJIATH JIFOOO3HATEILHOCTD, [ICHUTh 3HAHUS,
-TIOJIyYUTh OTBIT CAMOIO3HAHUS U CaMOaHaJH3a,
OTIBITA COIMAIBLHO MIPUEMIIEMOTO)
CaMOBBIPXEHHUS U CaMOPEAIN3alIUU.

YpaBHeHnus u
HEPaBEHCTBA C IBYMA
nepeMeHHBIMH.
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PewiaTe ypaBHEHHs U HEPAaBEHCTBA C ABYMsI IEPEMEHHBIMU UX
CHCTEMBI; — JOKa3bIBaTh HEPABEHCTBA; — PEIIATh TEKCTOBBIE
33144 C TOMOUIBIO COCTABJICHUS YPAaBHEHUIN U HEPABEHCTB,
HWHTEPIIPETUPYS PEIYIIBTAT C YUETOM OIrPaHUYEHUN YCIOBUS
3aJ1aun; — U300pakaTh Ha KOOPAMHATHOM TNIOCKOCTH

dopMHUpoBaHIE OTHOIICHUS K

3HAHUAM KaK UHTEIUIEKTYaJIbHOMY PECYpCY,
obecreunBarmIeMy Oyayiee

YeIIOBEeKa, KaK pPe3yiIbTary

KPOTIOTJIMBOTO, HO YBJICKATEILHOTO




MHO’KECTBA pEIICHUH YpaBHEHUI U HEPABEHCTB C ABYMS
MEPEMEHHBIMU 1 UX CHCTEM; — HAXOJUTh NPUOJIIKECHHBIE
pelLeHNs YpaBHEHUH U UX CUCTEM, MCIOJIb3Ys rpaduyeckuit
METO/I; — pelIaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
MIpUMEHEHHEM TpaIeCKHUX IPEICTaBIeHNH, CBOMCTB
(byHKUMH, TPOU3BOAHOI; — UCIIONB30BATh TPUOOPETEHHBIE
3HaHUS U YMEHHUS B IPAKTHYECKOU ACSITEIBHOCTH U
MOBCEIHEBHOM KU3HU JI51: — IOCTPOEHUS U UCCIICAOBAHUS
MPOCTEHIINX MaTeMaTHIECKUX MOJIeNei; — MpUoOpeTeHus
MPAKTUYECKOTO OMbITA ACSITEIbHOCTH, MPEALIECTBYIOLIECH
po(heCCUOHAIBHOM, B OCHOBE KOTOPOH JIS)KHUT JaHHBIH
yueOHBII IpeaAMET.

y4eOHOTO TpyJa. GOpMUPOBATE OTHOLICHHUS K
3HaHWSM KaK HMHTEUICKTYyallbHOMY —pecypcy,
obOecreunBaromemMy Oymymiee dYeloBeKa, Kak
pe3yabTaTy KPONOTIHMBOTO, HO YBJIEKaTEILHOIO
yaeOHOTO TpyAa;

“pa3BuUBaTh CTPEMJICHUC Yy3HABATbH YTO-TO HOBOC,
TIIPOSIBIIATH JHOGOBHaTCIIbHOCTB, IOCHUTH 3HAHMA,
-IIOJIYHYUTDb ONBIT CAMOIIO3HAHWA U CaMOaHalIn3a,
OIIbITa COoMaJIbHO TIPUEMIIEMOTO|
CAMOBBIPAXKCHHUA U CaMOpcalin3alnu.

Cucremsl
ajlredpanyeckKux
YPaBHeHUil
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Pemats cuctemsl anreOpandecKux ypaBHEHHI; peliaTh
TEKCTOBBIE 331241 C TIOMOILBIO COCTABIICHUSI YPABHEHHH ,
HWHTEPIIPETUPYS PE3YIbTAT C YIETOM OIpaHUYEHUH YCIOBUSA
3aa4u; — n300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH
MHOXECTBA pellleHU YpaBHEHHIT; HAXOIUTh IPUOIKEHHbIC
peleHns ypaBHEHUH, UCTIONb3Ys rpaMuecKHii METO; peliaTh
ypaBHEHUS rpad)nuecKux NpeAcTaBIeHUH, CBOHCTB (DyHKLUIA,
MIPOM3BOTHOM; MCIIOTB30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHUS
B IIPAKTHYECKON AEATENLHOCTH U MIOBCEJHEBHOM XKU3HU JUISL: —
[IOCTPOEHUS M MCCIIEI0OBAHMS MTPOCTEHIINX MaTEMaTUIECKUX
MoJIeJiel; — IPUOOPETEHNUS MPAKTHYECKOTO OTIBITA
JeSITeNbHOCTH, MPEIIECTBYIONIEH PO ecCHOHANBHON, B
OCHOBE KOTOPOH JIeKHUT JaHHBIA yUeOHBIN MPEIMET.

DOopMHUPOBAHUE OTHOLIECHHS K

3HAHUAM KaK MHTEJUIEKTYaIbHOMY PECYpCY,
oOecrneunBaroIeMy Oyayiiee

4YeJI0BEKa, KaK pe3yJbTaTy

KPOIIOTJIMBOIO, HO YBJIEKATEIBHOTO
y4eOHOro TpyJa. GopMHPOBATE OTHOLICHUS K
SHAHWSIM ~KaK HMHTEJUIEKTYallbHOMY — pecypcy,
obecrieunBaronieMy Oyayinee YenoBeKa, Kak
pe3ynbTaTy KPOMOTIHBOTO, HO YBIEKATEIHHOTO
YaeOHOTO TPYAa;

“pa3BuBaTh CTPEMJICHUC Y3HABATh YTO-TO HOBOC,
IIPOABJIATH J'IIO603HaT€J'IBHOCTB, IOCHUTD 3HAHUWA,
-IIOJIYYUTDb OHBIT CAMOIIO3HAHWA U CaMOaHalIn3a,
OIIbITa CoMaJIbHO MIPUEMIIEMOT O
CAMOBBIPAXKCHHS U CaMOpcain3aluu.

Cucrembl ypaBHeHUIl 1
HEepaBeHCTB Pa3JIHYHbIX
THIIOB.
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Pemats cuctembpl ypaBHEHHUI W HEPABCHCTB Pa3IMYHBIX THIIOB,
— JIOKa3bIBaTh HEPABEHCTBA; — PEIIaTh TEKCTOBBIC 3a/1a4U C
TIOMOIIBIO COCTABIICHUS YPABHEHHU W HEPABEHCTB,
WHTEPIPETUPYS PE3YIBTAT C YUETOM OTPAHUUYCHUHN YCIOBUS
3a/1a49n; — M300pakaTh HA KOOPAUHATHOM IJIOCKOCTH MHOXKECTBA
pelIeHui ypaBHEHUN U HEPABEHCTB C JIByMsI IEPEMEHHBIMU U
WX CHCTEM; — HaXOIUTh MPUOIIKEHHBIE PEIICHUS YPaBHEHHUH 1
WX CUCTEM, UCTIOJIB3Ys TpauIecKuii METO]]; — peniaTh

DOpMHUpPOBAHUE OTHOLIECHHS K

3HAHUSAM KaK UHTEJUIEKTYalbHOMY PECYpCY,
oOecrneunBaroEeMy Oyaymiee

4yeJI0BEKa, KaK pe3yJsibTaTy

KpPOIOTJIMBOIO, HO YBJIEKATEILHOTO
y4eOHOTO TpyJa. HOpMUPOBATE OTHOLICHHUS K
3HAHUSAM KAaK MHTEJUIEKTYallbHOMY pecypcy,
obecrieunBaronieMy Oyzayinee 4YenoBeKa, Kak




ypaBHEHUS], HEPaBEHCTBA U CUCTEMBI C IPUMEHEHUEM
rpadUuecKuX MpecTaBIeHu , CBOMCTB (DyHKITHIA,
MPOM3BOAHOI; — HCIIOIB30BATh NPUOOPETCHHBIC 3HAHUS U
YMEHHS B TPAKTHYECKON AEATEIHHOCTH M TOBCEIHEBHON KU3HU
JUTSL: — TIOCTPOCHHUS U MICCIIEIOBAHMS TPOCTEHIIINX
MaTeMaTH4eCKUX MOZEJICH; — MPHOOPETEHUs MPAKTUIECKOTO
OTIBITA JIEATENEHOCTH, IPEAIIECTBYIONIEH MpodecCHOHATBHOM,
B OCHOBE KOTOPOM JIEKUT TAHHBIN YIEOHBIH MPeIMeT.

pe3ybTaTy KPOIMOTIMBOTO, HO YBIEKATEIHLHOIO
YIeOHOTO TPYAa;

“pa3BuUBaTh CTPEMJICHHUE y3HABATh YTO-TO HOBOE,
I[IPOABJIATH J'IIO603H8.T6J'ILHOCTL, IOCHUTD 3HAHUA,
-[IOJIYYUTH ONBIT CaAMOIIO3HAHWA U CaMOaHalln3a,
OITbITa COIraJIbHO TIPUEMIIEMOTO|
CaAMOBBIPAXXECHU U CaMOpCaIN3alnu.

KomOunaTopuka.
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Dopmyauposams OCIEN0BATENBHOCTh AEHCTBUN

[IPY UCTIOJIb30BAHUH TOKA3aTEIbCTBA METOIOM
MAaTeMaTHYECKON MHAYKUMH. Vcronb30BaTh METON
MaTeMaTUYECKON MHAYKIUH JJIS: JOKa3aTeIbCTBA
HEPABEHCTB, HAXOXKICHUSI KOHEUHBIX CYMM, TIpU

peLIeHnH 3a7a4 [0 TEOPUH YUCE.

Dopmynuposams ONpeICICHIE MEPECTAHOBKA KOHEYHOTO
MHOECTBA.

Dopmynuposamsp ONpENEICHUE pa3MEILICHUS
N-3JIEMEHTHOTO MHOECTBa 10 K 3]1IeMEHTOB.
Dopmyauposamsb ONpeIeTICHUE COUCTAHUS

N-3JIEMEHTHOTO MHOYKECTBA TI0 K 3JIEMEHTOB.

Hcnonv3ys GopMyIbl: KOIMYECTBA IEPECTAHOBOK
KOHEYHOTO MHOKECTBA, pa3MeIeHnil N-3IIEMEHTHOTO
MHOY€ECTBA 110 K DJIEMEHTOB M COUETaHUH N-3JIEMEHTHOTO
MHO’KECTBA 110 K 3]IEeMEHTOB pemiarh 3aa4i KOMOMHATOPHOTO
XapaxkTepa.

3anucvisame hopmyny ouHoma HeroToHa.

Dopmynuposams cBOWCTBA TpeyronbHuKa Ilackans u
OMHOMUANBHEIX K03 dummenToB [IpuMeHaTs ipy peneHnn
3a/1a9 METOJT MAaTEMaTHIECKON HHTyKITHH.

[IpuMeHATh TpaBUIIO TPOU3BEACHUS IIPH BBIBOE POPMYITHI
YHUCa MepecTaHOBOK.

Co3naBaTh MAaTEMAaTHUECKIE MOJISIH JUTsI PEIICHUS
KOMOWHATOPHBIX 33124 C TIOMOIIIBIO TTOICUETa YHCTIa
pa3MelleHni, IEPEeCTaHOBOK U coueTaHuid. HaxoauTs uncio
[IePECTaHOBOK C IOBTOpEHUsIMU. PermaTh KOMOMHATOpHBIC
3a/1a4u, CBOJSIIMECS K MOACUETY YHCIIA COUYETAaHUH C

DopMUPOBAHHUE OTHOIIEHUS K

3HAHUSIM KaK HHTEJUIEKTYyalIbHOMY PECYpCY,
oOecrneunBaromeMy Oyaymiee

4YeJI0BEKa, KaK pe3yJbTaTy

KPOIIOTJIMBOIO, HO YBJIEKATEIBHOTO
y9e0HOTO TpyZAa. GOpMHPOBATH OTHOLICHHUS K
SHAHWSIM ~KaK HHTEJUICKTYallbHOMY — pecypcy,
oOecreuynBamIeMy Oymayliee 4YeloBeKa, Kak
pe3ynbTaTy KPOIMOTIHBOTO, HO YBIEKATEIHHOTO
y4eOHOTO Tpy/a;

-pa3BHBATh CTPEMJICHHE Y3HABaTh YTO-TO HOBOE,
MPOSIBIISATH JIFOO03HATENBHOCTD, IIEHUTh 3HAHUS;
-TIOJTyYUTh OTBIT CAMOIO3HAHUS M CaMOaHaJH3a,
OTIbITA COIMAIbHO MIPUEMIIEMOTO,
CaMOBBIPAKCHISI M CAMOPCATN3aIINH.




noBTopeHusMH. [IpumensTs popmyny ounoma Herorona. [pu
BO3BE/ICHUM OMHOMA B HATYPaIIbHYIO CTCTICHb HAXOIUTh
OMHOMHAITbHBIE KOA(PDUITHCHTHI

IIpY TOMOITH TpeyronbHuka [lackans

JJIeMeHTBI TEOPUH
BEPOATHOCTEI

Dopmyauposams OTIpesieNIeHAs HECOBMECTHBIX COOBITHI,
00BeTUHEHUS U TIEpeCeUCHUS COOBITHH, TOTIOTHEHUS COOBITHS.
Hcnoneays popmMyiTy BEpOSATHOCTH OOBETUHEHHSI IBYX
HECOBMECTHBIX COOBITHI,

(hopMyiTy, CBS3BIBAIONIYIO BEPOATHOCTHA OOBETNHEHHS U
[IepeceUeHNs JBYX COOBITHI, (DOPMYITy BEPOSITHOCTH
JIOTIOJTHEHUS COOBITHUS, HAXOAUTH BEPOSTHOCTH COOBITHH.
Dopmynuposams ONpPENIEICHUS 3aBUCUMBIX U HE3aBUCUMBIX
COOBITHH, YCIIOBHOU BEPOATHOCTH. VICIIONB3ys TEOPEMEBI O
BEPOSITHOCTHU TIEPECEUCHUS IBYX 3aBHCUMBIX U HE3aBUCHUMBIX
COOBITHIA, TEOPEMY O BEPOSTHOCTH TMEPECCUCHHsT HECKOIBKHX
HE3aBUCHMBIX COOBITUI, HAXOOUTH BEPOSITHOCTH COOBITHH.
Pacnosnasams BEpOITHOCTHBIE IKCIIEPUMEHTHI,
OTHCHhIBaeMbIE C MOMOIIIBIO cxeMbl beprymnu. Ha-

XOAMUTH BEPOSATHOCTH COOBITHSI, COCTOSIIIETO B TOM,

YTO B cxeMe bepHyin ycrexom 3aBepIlinuTbCs JaHHOE
KOJIMYECTBO HUCIIBITAHUM.

Dopmyauposams ONPEACIICHUS CITy4YallHOW BEJIH-

YUHBI U €€ MHOXKECTBA 3HAaUeHU. s cimyyaitHoi

BEJIMYMHBI C KOHEYHBIM MHO>KECTBOM 3HAUCHUH
(hbopMyJIUPOBATH OIPEIEIICHUs PACIIPEICIICHHUs CITydaiHON
BEJIMYMHBI U €€ MATEMaTHYECKOTO O>KUAAHUSL.

Haxooums MaTeMaTHuecKoe OXHIaAHUE CIydaiiHON
BEJIMYMHEI 110 €€ pacipeenenuto. Mcnonp3oBatph

BBIBOZIBI TEOPUH BEPOSTHOCTEH B 3a7ja4ax ¢ MPaKTUIECKUM
XKHU3HEHHBIM coziepkanueM [IpruBoanTE MpUMephI CIy4aiHbIX,
JOCTOBEPHBIX U

HEBO3MOKHBIX COOBITHI.

3HaTh ONpeAeIeHUEe CyMMBI U IPOU3BEACHUS COOBITHH. 3HATh
OIIpeieJIeHHE BEPOSITHOCTH COOBITHS B KJIACCUYECKOM
MMOHUMAaHHH.

DopMUPOBAaHHUE OTHOIIEHUS K

3HAHUSIM KaK UHTEJUIEKTYyaJIbHOMY PECYpCY,
oOecrneunBaromemMy Oyayiee

4YeJI0BEKa, KaK pe3yJbTaTy

[KPOTIOTIMBOr0, HO YBJIEKATEIIBHOTO
y9e0HOTO TpyZda. GOpMHPOBATH OTHOLICHHUS K|
SHAHWSIM ~KaK HHTEJUICKTYallbHOMY — pecypcy,
oOecreynBamIeMy Oymayliee 4YeaoBeKa, Kak
pe3ynbTaTy KPOMOTIHBOTO, HO YBIEKATEIHHOTO
y4eOHOTO TPYyAa;

-pa3BUBaTh CTPEMJICHHE y3HABaTh UTO-TO HOBOE,
[POSIBJIATH JIFOOO3HATEILHOCTD, [ICHUTh 3HAHUS,
-II0JIyYUTh OMBIT CAMOIIO3HAHWS M CaMOaHaIn3a,
OTIBITa COIMAJILHO TIPUEMIIEMOTO
CaMOBBIPAKEHUSI X CAMOPCATN3AIINH.




[IpuBoANTH MPUMEPHI HECOBMECTHBIX COOBITHI. HaxoauTte
BEPOSITHOCTH CYMMBI HECOBMECTHBIX cOObITHH. HaxonuTs
BEPOSITHOCTH CyMMBI IIPOU3BOJIbHBIX COOBITHH.

Wmets npeacraBienne 00 yCIOBHOM BEPOSITHOCTU COOBITHH.
3HaTh cTpPOroe onpeesieHe He3aBUCUMOCTH JIBYX COOBITHIA.

10 JdenumocTthb unce, 8 1 Hcnons30BaTe OpU peLIEHUH 3a1a4 U3YUCHHbBIE DOopMHUPOBAHUE OTHOLIECHHS K
HeJIOUHCIeHHbIe CIIOCOOBI pelIeHns] ypaBHeHHI TIEPBO M BTOPOI CTENIEHH C 3HAHUSIM KaK UHTEJUIEKTYyalIbHOMY PECYpCY,
peleHusi ypaBHeHHii. JIByMsI HEU3BECTHBIMU B IICJIBIX YKCIax MIMeTh mpecTaBiieHue o jobecrneunBatomniemy Oyayiiee

3aKOHE OOJBIINX YHCEN ISl TOCIIE0BATEIFHOCTH YEJI0BEKa, KaK Pe3yJbTary

HE3aBUCUMBIX CIy4YalHBIX BEJIUYHH, B YACTHOCTHU MPEACTABIATh [KPOMOTIUBOrO, HO YBJIEKATEIBHOIO

ce0e MopA0K THITUYHOTO OTKIIOHEHHSI OT CPEIHErO 3HAUCHUSA B |[y4eOHOTO Tpy/Aa. (pOpMHPOBATH OTHOIICHUS K
3aBUCHMOCTH OT YHMCJIA UCTILITAHUN. BBIUUCIIATE BEPOATHOCTh  [BHAHMAM KaK HMHTEIUIEKTYyalbHOMY PECypcy,
nostydeHus K yCriexoB B UCTIBITAaHUAX BepHyIuM ¢ mapameTpaMu obecrieunBaomemMy Oyaymiee d9elOBeKa, Kak
P, q BEINOIHATH JeNieHue EesIbIX YUCell C OCTaTKOM. PeraTth PE3yIbTaTy KPOIOTIMBOTO, HO YBICKATCIBLHOTO
3a/1a4H TIepeGOpPOM OCTATKOB, B TOM HCHIe HCTIOMB3ys CBoficTpa | 1€0HOT0 TPy a;

IPOCTHIX YHCEII. “pa3BuBaTh CTPEMJICHUC y3HABATh YTO-TO HOBOC,
Pewiate nuHeiHble ypaBHEHHUS C IBYMSI HEU3BECTHBIMU B LENbIX [IPOABIATE M0003HATENEHOCTD, IICHAUTh 3HAHIS,;
quciax. -IIOJIYYUTDb ONBIT CAMOIIO3HAHWA U CaMOaHalIn3a,
PeH.IaTB ypaBHeHI/ISI B IIEJIBIX OIIbITa COoMaJIbHO TIPUEMIIEMOT O
YHUCIIaX, B TOM YUCJE UCIIONb3Ys CBOMCTBA B3aUMHOM HIPOCTOTHI (CAMOBBIDIICHILL H CAMOPCATH3ALIMH.

11 HToroBoe noBTOpeHune 11 0 DopMHUPOBAHUE OTHOIICHUS K

Kypca ajreopbl. 3HAHUSIM KaK UHTEJUIEKTYalIbHOMY PECYpPCY,
oOecrneunBaroeMy Oyaymiee
4YeJI0BEKa, KaK pe3yJbTaTy
KpPOIOTJIMBOIO, HO YBJIEKATEIBHOTO
y4eOHOTO TpyJa. HOpMUPOBATE OTHOLICHHUS K
3HAaHUSIM KaK MHTEJUIEKTYaJIBHOMY pecypcey,
obecrieunBaronieMy Oyayinee 4YenoBeKa, Kak
pE3yNbTaTy KPOIOTIMBOTO, HO YBIIEKATEJIHHOTO
y4eOHOTO TpY/a;
pa3BUBATh CTPEMIIEHHE Y3HABATh YTO-TO HOBOE,
IPOABJIATH J'II0603HaTCJ'II)HOCTL, ICHUTD 3HAHUSA,
-IIOJIYYUTDb ONBIT CAMOINIO3HAHWUA U CaMOaHaIn3a,
OIIbITa COoLMaJIbHO MIPUEMIIEMOT O
CAMOBBIPpAXKEHHUS U CaMOpCain3alnu.

Bcero 136 11




Ne Haszpanue tembr | KosnuectBo Kon-Bo Koun-Bo XapakTepucTrKa JAesITETbHOCTH
/o 4acoB 110 KOHTPOJBHBIX | J1abOpaTOPHBIX yuamumxcs
TeMe pabot (mpaKTHYECKHX,
3a9ETHBIX...)
paboT
1 Koopaunats! u 16 1 OOBACHSTD, KaK BBOZSTCS - (opMHpOBaTh OTHOIIEHHWS K 3HAHHUAM Kak

BEKTOPHI B
MPOCTPAHCTBE

MPSIMOYTOJIbHBIE KOOPAWHATEI B
MIPOCTPAHCTBE, U PUCOBATH ITOT MPOIIECC.
CTpouTh TOUKY IO €€ KOOpAWHATaM.
BeiBoauTh GopmMyiTy AJisi pacCTOSIHUS
MEXy TOYKaMH B TPOCTPAHCTBE U
npumMeHsTh e€. OOBIICHATH, B UM
COCTOMUT METOJ KOOPAUHAT. BEIBOIUTH
ypaBHeHue cdepsl. Pemarts 3anaun
KOOpPAMHATHBIM METOJOM. BCIOMHUTB
onpeneneHue Bekropa. PopMyInpoBaTh
OIIPEJIETICHUS COHANIPABICHHOCTH
BEKTOPOB U PABEHCTBAa BEKTOPOB.
BcnoMHHTE onpeieneHus JIMHEWHBIX
omnepauuid ¢ BEKTOpaMHU U UX CBOWCTBA.
PrcoBats pa3noxeHus BEKTOpa Mo
JIBYMEPHOMY U TPEXMEPHOMY Oasucy.
NnnrocTpupoBaTh pUCYHKAMHU
BEKTOPHBIE paBEHCTBA. Jl0Ka3bIBaTh
BEKTOPHBIM METOJIOM TEOPEMY O CpeHEN
JIMHUU TPEYTrOJIbHUKA U HA 3TOM
MIpUMepe MOSICHITH CYyTh BEKTOPHOTO
MeToga. PopMyIupoBaTh ONPEIEICHUE
[apaJuIeNbHOIO IIEPEHOCA U
(hopMyJIUPOBATH TEOPEMY O
KJaccu(UKaNU IBUKEHUH B
npocTtpaHcTBe. HaxoauTs KoopAMHATEI
BEKTOpa B JAHHOM 0aswce U CTPOUTH
BEKTOD IO ero koopauHatam. CBOJIUTH
JIEHCTBUS ¢ BEKTOpPaMHU K aHAJIOTHYHBIM
JIEHCTBHSIM C UX KOOpAUHATAMMU.
BcnoMHHTE onpesiesieHue CKalIsIpHOTO
YMHOXEHHMSI U €r0 CBOWCTBA. BrIuncisaTh
C IIOMOILBIO CKAISIPHOTO YMHOXEHUS
JUTMHBI BEKTOPOB, YTJIBI MEXKAY HUMH,
YCTaHABIIUBATh MEPIEHIUKYIIPHOCTD
BEKTOPOB. BRIBOIUTH ypaBHEHHE

HHTEJUIEKTYaIbHOMY pecypcy,
obecrieunBaromeMy Oyaylnee 4deloBeKa, Kak
pe3yibTaTy KpOMOTIMBOTO, HO YBJIEKATEIBHOTO
y4eOHOTO TPYyIa;

- pa3BUBaTh CTPEMJICHHE Y3HABaTh YTO-TO HOBOE,
MPOSIBIISATH TI0003HATEIBHOCTD, ICHUTH 3HAHHUS;
MOJY4YHTh OTIBIT CaMOCTOSITETILHOTO
npuoOpeTeHuss HOBBIX 3HAHUH, NPOBEICHHUS
Hay4HbIX MCCICJOBaHUI, OMNBIT MPOEKTHOMI
JIeSITeTbHOCTH;




TJIOCKOCTH U (hOPMYITY PACCTOSIHHS OT
TOYKH JI0 TUIOCKOCTH. PemmaTs 3a1ayn,
coyeTas KOOpAMHATHBIN U BEKTOPHBIN
METOJBI.

Tena BpaieHnus

29

3HaTh: NOHATHE IMIMHAPUUECKON
MOBEPXHOCTH, LIMJIMHIPA U €TO
3JIEMEHTOB, ()OPMYIIbI U1 BBIYUCICHUS
OOKOBOH ¥ MOJTHOM MOBEPXHOCTEH
uninHapa. [loHsTue KoHMYeCKOu
MIOBEPXHOCTH, KOHYCa U €r0 3JIEMEHTOB,
YCEUEHHOTO KOHYca, (POpMYJIbI s
BBIYUCIICHHS TUTOIIa el OOKOBOH 1
MOJIHOM OBEPXHOCTEUN KOHYyCa U
ycedeHHOTro KoHyca. Teopemy 00 oObeme
KOHYCa U €€ CIEJICTBHE.

YMers: perath 3a1a4n «Ha HAXOXKICHUE
OOKOBOI1 U MOTHOW TOBEPXHOCTEH
HMIMHIPA, KOHYCa U YyCEYEHHOTO
KOHYCa», BEIBOAUTH YpaBHEHHE C(ephl B
33JaHHOU MPSIMOYTOJILHOM cucTeMe
KOOPJIMHAT, HAXOIUTh IUIOIIAIH
MOBEPXHOCTEH U 0OBEMBI TEJI BPAICHUSI.
CTpouThb ceueHHss MHOTOTPAaHHUKOB U
n300paxkaTh CEYCHHUs TEJ BPAILICHHS.
3HaThH/ NOHUMATD:

ompeiesIeHNE IITUHIIPaA, KOHYyCca
BpAILEHHUs], UX JIEMEHTOB;
NEePIEHTUKYISIPHOTO CeYeHHUs; OOKOBOM
Y TIOJIHOW TIOBEPXHOCTH;

-0CEBBIM CE€UYEHUEM IIMITUHJIPA SBIISETCS
MPSMOYTOJILHHUK, CTOPOHBI KOTOPOTO
paBHBI TUAMETPY OCHOBAHUS
o0pasyrolei IIINHIPa;

-(hopMyJIBI BEIYMCIIEHUS MJI0MIA M
OOKOBOI1 U MOJTHOW MOBEPXHOCTH U
00bEMa IMIIMHIPA U KOHYCA;

(¢opMHpOBaTh OTHOIICHUS K 3HAaHUSIM Kak
HHTEJUIEKTYaIbHOMY pecypey,
obecrieunBaromeMy Oyaylnee 4deloBeKa, Kak
pe3yabTaTy KpOMOTIMBOrO, HO YBIEKATEJIHbHOTO
y4e0HOTO TPYyAa;

- pa3BUBaTh CTPEMJICHHE Y3HABaTh YTO-TO HOBOE,
MPOSIBIISATE TI0003HATEIBHOCTD, ICHUTH 3HAHHS;
MOJIyYUTh OTIBIT CaMOCTOSITEIIEHOTO
npuoOpeTeHnss HOBBIX 3HAHUH, NPOBEINCHUS
HAay4YHbIX MCCJIEAOBAaHUW, OMNBIT MPOEKTHOU
JIeSATEIbHOCTH;




-TIpH pelIeHNH 3a]aui, B KOTOpOU naH
MIPABUJIBHBIA MHOTOTPAHHUK.
BnucanHblii B KOHYC, TOCTATOYHO
n300pa3uTh ceYCHUE STHX QUTYp
TJIOCKOCTBIO, MTPOXOJIAIEH Yepe3 0Ch
KOHYCa U THaroHaJlb OCHOBaHHUS
MHOTOTPaHHUKA, TOT/Ia peLIeHNe
CTEpEOMETPUUECKON 3a]]a4l CBOIUTCA K
PELICHUIO 3a7ja4 TNTAHUMETPUYECKON

yMeTb:

-BBIBOJUTH ()OPMYITY BBIUUCIICHUS
IUIOIIA ¥ OOKOBOM M IMOJIHOM
MOBEPXHOCTEH, 00bEMA MUITUHIPA U
KOHYCa;

- CTPOUTH U300paKEHMsI: HUIIMHIPA U
KOHYyCa; MPABUJIBHBIX MPHU3M U MUPAMUI,
BIIMCAHHBIX B I_[I/IJ'H/IH)Z[p 158 KOHyc;

- KOPPEKTHO apryMEHTHPOBAThH
YTBEPK/CHUS, BOSHUKAIOIIUE 110 XOY
peleHHs 331a4 Ha KOMOWHAIINIO
MHOFOI‘paHHHKOB C HI/UII/IH,Z[paMI/I n
KOHyCaMu

OOBEMEI TeII.
[Tnomans chepb

17

3nars: [lonstue cdepsl, mapa u ux
AIIEMEHTOB, ypaBHEeHUE c(hephl B
3a1aHHOM NIPSIMOYTOJIbHOM CUCTEME
KOOpJMHAT, CITy4yal B3aUMHOIO
pacmosnoxenus cepsl U MIOCKOCTH,
TEOpeMy O KacaTeJIbHOH TIOCKOCTH K
ctepe, hopMyiy TIOMIAIN CPEPHI.
Dopmyiel 00beMa mapa, IIomaaAn
ctheps! 1 IS BEIYUCIICHUS 00BEMOB
yacte mapa.

YMeThb: HCIIOJIB30BaTh TEOPEMY O
KacaTeJIbHOH IIOCKOCTH K cdepe u
dopmyiy miomaay chepsl IpU pelIeHHH

(GbopMHpOBaTh OTHOIICHUS K 3HAHHSIM Kak
MHTEIICKTYaTbHOMY pecypey,
oOecrieunBaOIIeMy Oyayllee 4deJoBeKa, Kak
pe3ynbTaTy KPOMOTIMBOTO, HO YBIEKATEILHOTO
y4eOHOro Tpya;

- pa3BUBaTh CTPEMJICHHE y3HABATh YTO-TO HOBOE,
MPOSIBIIATH JII0003HATEIBHOCTD, IEHUTh 3HAHUS;
MOJYYHUTh OTIBIT CaMOCTOSITEITLHOTO
MPHOOpETEHMs] HOBBIX 3HAHUH, MPOBEIACHHS
HAay4YHBIX MCCJIEJAOBAaHUM, OIBIT MPOEKTHOU
JIeSATEIBHOCTH;




3agau o teme «lllap u cdhepar.
HaxoauTh miomaan noBepxHoCcTen u
00BEMEBI TEJT BpaIieHUS.

3HATBH/ NOHUMATH:

ompeneneHus chepsl U 1mapa;
-IIJIOCKOCTBh, KacaTelbHas K cdepe,
NEPICHIUKYIISIpHA Paguycy,
MPOBENEHHOMY B TOUKY KacaHMUsI;
-B3aMMHOE PaCIOIOKEHUE cheprl U
TUIOCKOCTH;

-mraMeTp mmapa (chepsr), gensmii
xopay nomnoiyiaM. [lepneHaukynsipeH 3Toi
xopae4

-OTpEe3KH BCEX KacaTeNbHBIX,
IIPOBENEHHBIX K IIAPy U3 OJHOU TOUYKH,
paBHBI MEXTy cO00ii;

-onpe/iesieHne cdepbl, BIUCAaHHON B
JIBYI'PaHHBII U MHOI'OTPaHHbIN YTJIbI;
-onpeneneHus cepsl U 1mapa,
BIIMCAHHBIX U OMUCAHHBIX OKOJIO
MHOTOTPaHHUKA,

-CBOMCTBA BIMCAHHBIX M OMKCAHHBIX
MHOT'OI'PaHHUKOB,

-[IpH PEUICHUH 3a]1a41 Ha KOMOUHAIIUIO
cdepsl 1 KoHyca (IIUITUHIIPA)
UCIIOJIb30BaTh CEUeHHE KOMOMHAIINH
JUaMeTPalbHON IIIOCKOCTBIO CEpHl,
cojepkaniei och KoHyca (IWIHHIIPA);
-IIPH PELICHUH 3a/1a41, B KOTOPOH JaHbl
JBE, TpU ¥ O0JIee ONapHO KacatoUuIuecs
cthepsl, yI00HO «TIpUBIIEKATh HA
MTOMOIIIBY» TPEYTOIBHHUK MIIM TETPAdIp C
BEPLIMHAMH B LIEHTPax JaHHBIX cdep.

yMeTh:




-BBIBOJUTDH ()OPMYIIBI BEIYUCICHUS
TUTONIA I IOBEPXHOCTH B 00BEMa 11apa,
IAPOBBIX I105ICA, CEKTOPA, CETMEHTA;

- BEKTOPHO-KOOPANHATHBIM METOIOM
peraTh 3a7a4yi Ha KOMOMHAIMN Cepsl C
MHOTOTpaHHUKAMU;

- BEPHO U HAIJIHO H300paxkaTh cepy B
KOMOWHAINK ¢ MHOTOTPaHHUKAMH,
[UJIMHAPOM, KOHYCOM H IPYTUMHA
cthepamu;

- KOPPEKTHO apryMEHTHPOBATh
YTBEPIKJICHNUS, BOSHUKAIOIIHE TI0 X0y
pelnieHust Ha KoMOUHaIuio cepsl (Iapa)
C MHOTOTpaHHUKAaMU, IWIHHAPOM,
KOHYCOM H APYTMMH cepamu (1apamu)

4 [ToBTOpenue n 6
CHCTEMaTH3aIHs
y4eOHOro
Marepuaia
HUTOro 68
Ne ypoka /it Haszeanue Temsl HaszBanue ypoka

Crenennas, moka3arejbHasi H

1-23 Jorapupmuueckast pyHKUMU

[TonsiTHE KOPHS N-O1 CTENEHU U3 JEHCTBUTENBHOrO uyncia. OyHKIUU KOPHS N-Oi CTENEHU, UX CBOMCTBA U
rpaduxu. CoiicTBa KOpHs n-oi creneHu. [Ipeo6pa3oBanus BRIpaXKEHUH, COAEPIKAIIIX PaTUKaAIbI.

CreneHs ¢ panrOHaJIbHBIM ITOKA3aTCJIEM U €€ cBoiicTna. IlorsaTue o cTeneHu ¢ HGfICTBI/ITGHBHLIM IIOKa3aTcJIEM.
CBOICTBa CTEIICHU C HeﬁCTBHTeHLHHM.

Crenennas pynkuusa. CBolicTBa u rpaduk creneHHoi GpyHkunu. Perenue ypaBHeHUi 1 HEPaBEHCTB C
WCIIOJIb30BaHUEM CBOMCTB M rpaMKoB (DYHKIIHH.

[MokazarenbHas Gynkims. CBoHCTBa U rpaduK MOKa3aTebHON QYHKIMH. PelieHne ypaBHeHUH 1 HEPABEHCTB C
MCIIOJIb30BaHUEM CBOMCTB M rpa()MKOB MOKA3aTeNbHBIX YHKIMH.

[TokazarenbHas Gpynkuus. CBolcTBa U rpaduk NokazaTenbHON QyHKINH. Pelienne ypaBHeHUH 1 HEPABEHCTB C
WCIIOJIb30BaHUEM CBOMCTB M rpa)MKOB MOKA3aTeNbHBIX (DYHKIINH.

IMousitue norapudma. CeoiicTra orapudmo. OCHOBHOE J0rapuhMUIECKOE TOXKIESCTBO.




Jlorapudm npousBeeHsI, YaCTHOTO, CTETICHHU, TIEPEX0/I K HOBOMY OCHOBaHHIO. JleCATUYHBIN M HATYpaJIbHBIH
JoTapudMEbI, YACIIO €.

[IpeobpazoBaHus MPOCTEHIINX BRIPAKEHHUH, BKIFOYAIOIINX apU(PMETHIECKUE ONIEPAIliH, a TAK)Ke OTIEPAITIIO
BO3BEJICHUSI B CTEIICHD U OTIEPAIIHIO JIOTapu()MUPOBAHUS

[IpeoOpazoBanus MPOCTEHINNUX BRIPAKEHUH, BKIFOUYAIOIINX apUPMETHUECKUE ONIEPAIliH, a TAKXKE OTICPAIUIO
BO3BEJICHHSI B CTENIEHD M OTIEPAIIHIO JIOTapu()MHUPOBAHUS

Jlorapudmuyeckas Gynkuuns. CBoiicTa u rpaduk sorapudmmdeckoit GpyHkiuu. Pemmenne ypaBHeHUH 1
HEPaBEHCTB C HCIOIF30BaHHEM CBOMCTB U rpadukoB JorapudMuieckux QyHKIUH.

JuddepennnpoBanue nokazareiabHOH U Torapupmudeckor pyHKIIN

JuddepennnpoBanne nokazareiabHOH U torapupmudeckor GpyHKIHMN

IToka3zarenbHble YpaBHEHHUSL.

Jlorapudmudeckne ypaBHEHHS

Jlorapudmudeckre ypaBHEHHS

Iloka3aTenbHbIC U JIOrapU(PMUUECKHUC HEPABEHCTRA.

IToka3zarenpHbIe U JOrapu(MuuecKue HepaBeHCTBA.

IToka3zarenpHble U Jorapu(MuuecKue HepaBeHCTBA.

Iloxa3zarenbHbIC U J'IOFapH(l)MH‘IeCKI/Ie HCPABCHCTBA.

ITokazarenbHbIe 1 Jorapu@MUUECKHE YpaBHEHHUS C TApaMETPOM.

[TokazaTenbHbIC U JIOTApU(PMHUIECKHE HEPABEHCTBA C TAPAMETPOM.

KonrtponpHas pabora no Teme "CreneHHas, okazaTelabHas U Jorapupmudeckas GyHKuun"

KonrtponpHas pabora no Teme "CreneHHas, okazaTeabHas U Jorapupmudeckas GyHKIun'"

24-31

KoMmiexkcHbIe YHcIa

IToHsTHE KOMIIJIEKCHBIX unces. Anredpandeckast popMa KOMIUIEKCHOTO uuciia. Onepanun cloXeHus 1
YMHOKEHHMSI U UX CBOMCTBA.

KOMHHCKCHO'COHPH)I(GHHBIG qucia. MOI[}IJ'IB KOMIIJICKCHOT'O YHCJia. Onepaulzm BBIYUTAHUA U JCIICHUS.

FeOMeTpI/I‘IGCKOe HUHTCPpHOpCTAlUA KOMIUICKCHBIX YHUCCIL. FeOMeTpH‘IeCKHﬁ CMBICIT MOAYJIA, onepaunﬁ
CJIOKCHHS, BbIYUTAHUS U YMHOXKCHUSA HA ﬂeﬁCTBHTCHBHOC quCII0.

ﬂeﬁCTBI/ITeHBHaH 1 MHUMas 4aCTb, MOAYJIb U apTYMEHT KOMIIJICKCHOI'O YK CJia. 3anuch KOMIUIEKCHOTO YHCIIa B
TPUTOHOMETPUIECKOH opme.

YMHOXKEHHE, AeCHIE U BO3BEACHNE B HATYPaJIbHYIO CTENIEHb KOMIUIEKCHBIX YHCEI, 3aJJaHHBIX B
TpuroHoMeTpuueckoi popme. Popmyna Myaspa.

ApubmeTrueckue ISHCTBUS HaJl KOMIUICKCHBIMH YHMCJIAMH B Pa3HbIX (OopMax 3aImucH.

H3Bneuenne KOpHs CTCIICHU N U3 KOMIUICKCHOI'O YHuCJIa.

KonTponbsHas pabora no teme "KomrnekcHple yncna”
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DJeMeHTbl MATEMAaTHYECKOH JTJOTHKH

Bricka3zpiBanus. Oniepaliny HaJl BHICKA3bIBAHUSIMU. (OTPULIAHUE, KOHBIOHKIIMS, TU3BIOHKIINS, YKBUBAJICHIIHS,
MMIUTHKAIHS).

Bricka3zpiBanus. Oniepaliny Haj BHICKA3bIBAHUSIMU. (OTPULIAHUE, KOHBIOHKIINS, TU3BIOHKIINS, YKBUBAJICHIIHS,
AMIUTHKAITHS).

Anrera BBICKa3bIBaHUIA. Hpeo6pa3OBaHHe BbICKa3bIBaHHUH. PellieHre IOrM4ecKux 3aaad.

Anrera BBICKa3bIBaHUIA. Hpeo6pa3OBaHHe BbICKa3bIBaHMH. PellieHne Joruueckux 3agad.

HeonpeaeHeHHme BBICKA3bIBaAHUA ( HpeHI/IKaTLI). Onepam/m HaJ HUMHU. 3Haku 06L[IHOCTI/I " CYIIECTBOBAHMA. HOCTpOGHI/Ie
OTpI/IIIaHI/Iﬁ BLICKaSBIBaHHﬁ, COACPIKAIUX 3HAKHU O6I.[IHOCTI/I 1 CyHICCTBOBAHUSA

Heonpenenennsie Bricka3biBaHUsA(IIpeaAnKaThl). Onepanny HaJ HUMHU. 3HaKH OOIIHOCTH ¥ cyliecTBoBaHus. [locTpoeHne
OTPHIIAHUH BBICKA3bIBAaHHH, COJICPIKAIINX 3HAKH OONTHOCTH M CYIIECTBOBAHHUS

H€O6XOILI/IMLIG 1 1OCTATOYHBIC YCJIOBUS. O6paTHBI€ 1 IPOTUBOMOJIOKHBIC TCOPCMBI.

H€O6XOILI/IMLIG 1 1OCTATOYHBIC YCJIOBUS. O6paTHBI€ 1 IIPOTUBOIIOJIOKHBIC TCOPCMBI.

MeToa maTeMaTHYSCKOM HMHAYKOWH. JOKA3aTCJIbCTBO (1)OpMyJ'I AJIsL CYMM. N10KA3aTCJIbCTBO ACJIMMOCTH.

MeToa maTeMaTHYSCKOM HMHAYKOWH. JOKA3aTCJIbCTBO (1)OpMyJ'I AJIsL CYMM. N10KA34aTCJIbCTBO ACJIIMMOCTH.

MeToa maTeMaTHYSCKOM HMHAYKOWH. JOKA3aTCJIbCTBO (1)OpMyJ'I AJIsL CYMM. N10KA3aTCJIbCTBO ACIMMOCTH. "

KonTtpomnpHas paboTa 1o teme "IJIeMEHTH MaTeMaTHIeCKOH JIOTHKH'"
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Auarebopanyeckue ypaBHeHHs U
HepaBeHCTBa

ypaBHeHI/Ie 1 €T0 KOpHU. Perenue palOHAJIbHBIX ypaBHeHHfI. PaBHOCHIBLHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB.

OCHOBHEIE MCTOAbI PCIICHU A anre6pa1/1qec1<1/1x ypaBHeHPIﬁ.

OCHOBHEIE MCTOAbI PCIICHU A anre6pa1/1qec1<1/1x ypaBHeHPIﬁ.

HppanuoHanbHble ypaBHEHHUS.

HppanuoHanbHble ypaBHEHHUS.

HppannoHanbHble ypaBHEHHUS.

ypaBHeHI/IH, COJZICPIKAIIMC 3HAK MOOYJIA.

YpaBHeHUs, cofiepKalie 3HaK MOJYISL.

Pemenue anredpandeckux ypaBHEHUH ¢ MapaMeTPOM.

Pemenne anreOpanueckux ypaBHEHHH C apaMeTPOM.

KoHntponbHas pabora "Anredpanyeckie ypaBHeHHs"

KoHtponbHas padora "Anredpanyeckue ypaBHeHHs"

OCHOBHBIE TIOHATHS, CBSI3aHHBIE C PELICHHEM HepaBeHCTB. KBagpaTHuHble U pallMOHAIbHBIE HEpaBeHCTBAa. MeTox
HUHTEPBAJIOB.

OCHOBHBIE TIOHATHS, CBSI3aHHBIE C PELICHHEM HepaBeHCTB. KBagpaTHuHbIe U pallMOHAJIbHBIE HEPaBeHCTBAa. MeTox
HUHTEPBAJIOB.

HepaBeHCTBa, CoepKalIie 3HAK MOIYJIS.

HepaBeHCTBa, CoepKaliie 3HaK MOIYJIs.

WppanuoHajibHble HEPABEHCTBA.

WppanuoHajibHble HEPABEHCTBA.

WppanuoHajibHble HEPABEHCTBA.

WppanuoHajibHble HEPABEHCTBA.

JloxazarenbcTBO HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apru(pMETHIECKOM M CPEIHEM TeOMETPUIECKOM JIBYX YHCEIL.

JloxazarenbcTBO HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apupMETHIECKOM U CPEIHEM I'eOMETPUIECKOM JIBYX YHCEIL.

KontpospHas paboTa no teme "Anredpanueckue HepaBeHCTBA"

KontpossHas pabota no teme "Anredpanyeckue HepaBeHCTBA"

60-77

ypaB]—[el—[Hﬂ 1 HEPABEHCTBA C ABYMS
nmepeMEeHHbIMMU.

JIuneiinble ypaBHEHUS U HEPABEHCTBA C JBYMsI IEPEMEHHBIMU.

JIuHeiiHble ypaBHEHUS U HEPABEHCTBA C JBYMsI IEPEMEHHBIMU.

CrcTeMbl TMHEWHBIX HEPABEHCTB C ABYMS IEPEMEHHBIMH.

CrcTeMbl TMHEWHBIX HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

Henunelinple ypaBHEHMsI U HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU.

Henunelinple ypaBHEHMsI U HEPABEHCTBA C ABYMsI IEPEMEHHBIMHU.

YpaBHEHUs U HEPABEHCTBA C JBYMsI IEPEMEHHBIMH, COJEPIKAIINE TAPAMETP.

YpaBHEHUs U HEPABEHCTBA C JBYMsI IEPEMEHHBIMH, COJEPIKAIINE TAaPAMETP.

N306pakeHre Ha KOOPAWHATHOH IIOCKOCTH MHOYKECTBA PEIICHUH yPaBHEHNH M HEPAaBEHCTB C IBYMsI IEPEMEHHBIMH U X
CHCTEM.

Merton MHTCPBAJIOB HA IJIOCKOCTH.

Hcnonp3oBaHne CBOMCTB 1 rpadkoB (HYYHKIIUH TPU PEIICHUH YPaBHEHHH U HEPABEHCTB.




[TpumeHeHne MaTeMaTHYECKUX METOIOB JUIsl PEIICHHS COJIepKATENbHBIX 3a/4ad U3 Pa3IMYHBIX 001acTell HayKu U
IpakTUKU. MHTepnpeTanys pe3ynbTaTa, yueT peaJbHbIX OTpaHHUEHHH.

CucrteMbl ypaBHeHI/Iﬁ 1 HCPABCHCTB C IBYMs IICPCMCHHBIMU.

CucrteMbl ypaBHeHI/Iﬁ 1 HCPABCHCTB C IBYMsI IICPCMCHHBIMU.

CucrteMbl ypaBHeHI/[ﬁ 1 HCPABCHCTB C MapaMETpPOM.

CucrteMbl ypaBHeHI/Iﬁ 1 HCPABCHCTB C NapaMETpOM.

KOHTpOJ'H)HaSI pa60Ta 10 TEMC "ypaBHeHI/IH 1 HCPABCHCTBA PA3JIMYHBIX TUIIOB U UX CUCTEMBI"

KonTponbHas pabota no teme "YpaBHEHHs U HEPABEHCTBA PA3IMUHBIX THIIOB U UX CUCTEMBI "

78-87

CucreMsl ajaredpanyeckux ypaBHeHui

Pemenue CUCTEMBI, paBHOCUJIBHOCTDb U CJICACTBUA, COBOKYITHOCTb CUCTEM. MeTOILLI PEeUICHUS CUCTEM: IIOJICTAHOBKA,
anre6pa14quKoe CJIOKCHHUEC U BBCICHNUEC HOBBIX NCPCMCHHBIX.

Pemenue CUCTEMBI, paBHOCUJIIBHOCTDH U CJICACTBUA, COBOKYITHOCTb CUCTEM. MeTOILLI PEeIICHU CUCTEM: IOJACTAaHOBKA,
anre6pa14quKoe CJIOKCHHUEC 1 BBCICHUEC HOBBIX IICPCMCHHBIX.

Cucrtembl nuHeHBIX ypaBHeHui. [Tpasuino Kpamepa. Meron I"aycca.

Cucrtembl TuHeHBIX ypaBHeHMi. [TpaBuno Kpamepa. Meron ["aycca.

Henunelinpie CHCTEMBI C JABYMsI HCU3BCCTHBIMU. OJIHOpO}IHI)Ie CUCTCMBI. CI/IMMGTPH‘ICCKI/IG CHUCTEMBI C ABYMS
HCU3BCCTHBIMH.

Henunelinpie CHCTEMBI C JABYMsI HCU3BCCTHBIMU. OJIHOpO}IHI)Ie CUCTCMBI. CI/IMMeTpI/I‘IeCKI/Ie CHUCTEMBI C ABYMH
HCU3BCCTHBIMHU.

CucteMbl ypaBHEHUH ¥ HEPaBEHCTB C MapaMETPOM.

CucteMbl ypaBHEHUH 1 HEPaBEHCTB C IApPaMETPOM.

Cucremsnl HppauOHAJIBbHBIX ypaBHeHI/Iﬁ C ABYMS HCU3BCCTHBIMMU.

CucreMsnl HppauOHAJIBbHBIX ypaBHeHI/Iﬁ C ABYMS HCU3BCCTHBIMMU.

KontpospHas padota mo teme "CucteMsl anreOpandeckux ypaBHEHHUHA"

KonrtpospHas pabota mo teme "CucteMsl anreOpandeckux ypaBHEHUHA'"

88-98

Cucrembl ypaBHeHm‘i U HEPABEHCTB
Pa3/IMYHBIX THIIOB.

[TokazaTesbHble U JIOrapUPMUYECKHE YPABHEHHUS C IEPEMEHHBIM OCHOBAaHHUEM U MAPaMETPOM.

[TokazaTesbHble H JIOrapUPMUUYECKHE YPABHEHHUS C IEPEMEHHBIM OCHOBAaHHUEM U MAPaMETPOM.

[TokazaTesbHbIe U JIOrapUPMUUECKHE YPABHEHHUS C IEPEMEHHBIM OCHOBAaHHMEM U MapaMeTPOM.

IToxa3arenpHbIC U JIorapu(MUIECKHE YPaBHEHHS C IEPEMEHHBIM OCHOBAHHEM M TAPaMETPOM.

IToxa3aTenbHbIC U HOFapI/I(pMI/I‘ICCKI/Ie HEPABCHCTBA C NICPEMEHHBIM OCHOBAHUEM U TAPAMETPOM.

CHCTEeMBI OKA3aTeNbHBIX U JIOTAPU(PMUUESCKUX YPaBHEHUI 1 HEPABEHCTB.

CHCTEeMBI OKa3aTeNbHBIX U JIOTAPU(PMUUESCKUX YPaBHEHUI 1 HEPABEHCTB.

CHCTEeMBI OKA3aTeNbHBIX U JIOTAPU(PMUUESCKUX YPaBHEHUI 1 HEPABEHCTB.

CHCTEeMBI OKA3aTeNbHBIX U JIOTAPU(PMUUESCKUX YPaBHEHUI 1 HEPABEHCTB.

Kontpospnas pabora mo teme "CHUCTEMBI YpaBHEHHH M HEPABEHCTB Pa3IMYHBIX THIIOB"

Kontposapras pabora mo teme "CHUCTeMbl ypaBHEHHH M HEPABEHCTB Pa3IMIHBIX THIIOB"




99-108

Kom0unaropuxa.

TabnuuHoe u r‘pa(bnquKoe MMpeACTaBJICHUC TaHHBIX. YucnoBelie XapaKTCPpUCTUKU PAOB JaHHBIX. Hooqepez[m,lﬁ u
OﬂHOBpeMeHHLIﬁ BLI60p HCCKOJIBKHX 3JICMCHTOB U3 KOHCUHOI'O MHO>KCCTBA.

BepOHTHOCTL COOBITHS. PaCCMOTpeHI/Ie CJIy4acB U BEPOATHOCTb CYMMbI HCCOBMECTHBIX COOBITHIA

OCHOBHEIE q)OpMyJ'H;I KOM6I/IH3.TOpI/IKI/II NEPECTAHOBKH, COUCTAHUSA, pa3SMCUICHU .

OCHOBHEIE (bOpMyJ'H;I KOM6I/IHaTOpI/IKI/IZ NEPECTAHOBKH, COUCTAHUSA, pa3SMCUICHU .

Pemienue KOM6I/IHaTOpHI>IX 3aJa4 C UCII0JIb30BaAHNUCM U3BCCTHBIX (bOpMyJ'I KOMGI/IHaTopI/IKI/I.

Pemienue KOM6I/IHaTOpHI>IX 3aJa4 C UCII0JIb30BaAHNCM HM3BCCTHBIX q)OpMyJ'I KOM6HHaTOpHKI/I.

bunom Hetotona. Tpeyronsauk [Nackans. Hanbonbmmii uien pasnoxenus 6uHoMa. CBoHcTBa OMHOMHAIBHBIX
K03(PULINEHTOB.

bunom Hetotona. TpeyronsHuk [ackans. Haubosnbmmii qieH pasnoxeHust OMHOMA.

KonrtpossHas pabora no teme "Kombunaropuka'

KontpossHas pabora no teme "Kombunaropuka"

109-117

DJIeMEeHThI TEOPUHU BepPOSITHOCT eI

OCHOBHBIE TIOHATHS TEOPUU BEPOSTHOCTEH (JIEMEHTapHBIC U CIIOXKHBIE COOBITHS, CIIydaiiHble COOBITHS, OTIEpalluy HaJ
COOBITHSIMH M UX CBOMCTBA).

BeposTHOCTh COOBITHSI.

BeposTHOCTH MPOTHBOIOIOXKHOTO COOBITHS.

He3aBucrumeie cOOBITHS.

YcnoBHast BEpOSITHOCTh. DopMyIia OJHOM BeposITHOCTH 1 hopmyina baiteca.

BepOHTHOCTL " CTaTUCTHUYCCKAd 4aCTOTa HACTYIIJICHUA coObITHs. Perienne MPaKTUYCCKUX 3aJlad C IPUMCHCHUEM
BEPOATHOCTHBIX METOJIOB.

Cxema u popmyina Beprysuu.

Cxema u popmyina Bepuysu.

KontpospHas paboTa no teme "I1eMeHTHl TeOPUH BepOosSTHOCTEH"

KonTtposapHas paboTa no teme "IJ1eMeHTH TEOPHUH BEPOSTHOCTEH"

118-125

JeJMMOCThb 4Hce], eJOYHCIeHHbIe
peleHusl ypaBHEeHUIA.

JlenuMocCTh Yucel.

JleneHue ¢ 0OCTaTKOM.

Pemenne ypaBHEHHH B LENBIX YUCIIAX.

Pemienue ypaBHEHMI B LIEIbIX YUCIAX.

TexcToBbie 3a4a4M C ICJIOYNCICHHBIMH HCU3BCCTHBIMMU.

TexcToBbie 3a4a4M C ICJIOYNCICHHBIMH HCU3BCCTHBIMMU.

Kontposnpras pabora mo teme "lenmnmocts uncen"”

Konrtpossras pabora no teme "Jlennmocts yncen”




HToroBoe moBTOpeHne Kypca ajare4psl. IToBropenue: «TpuroHoMeTpudeckue (QyHKIMH ¥ HX CBOHCTBAY
126-136 IToBropenue: «TpUrOHOMETPUYECKUE YPaBHEHHS M HEPABCHCTBAY
[ToBropenue: «pUrOHOMETPUYECKUE YPABHEHHS C TAPaMETPOM»
[Tosropenue: «IIpon3Bo/iHas ¥ e¢ MPUMCHECHNE K PELICHHIO 3a/1atW»
ITosropenue: «IIpon3Bo/iHas U e¢ IPHMEHEHHE K TOCTPOCHUIO TPaUKOB»
[Tosropenue: "TlokazaTenbHast QyHKIWs. PemeHne Noka3aTe/IbHBIX YPABHEHHUI H HEPaBEHCTB"
[Tosropenue: "Jlorapudmudeckas ¢pyHkiws. Perenue sorapup)MuuecKix ypaBHEHUH U HEPABEHCTB"
[ToBropenue: "Jlorapugmuueckas pyHkuus. Pemenue gorapupmMudecknx ypaBHeHUH 1 HEpaBEeHCTB'"
[ToBTopenue: " Pemenue norapuMUIecKuX ¥ NOKa3aTEIbHBIX YPaBHEHUH M HEPABEHCTB C rmapamerpom”
[ToBTopenue: " Pemenue norapuMUIecKux ¥ NOKa3aTeIbHBIX YPAaBHEHHI 1 HEPABEHCTB C TapaMeTpoM”
IToBTopenue: «PenieHne cucTeM ypaBHeHUH M HEPABEHCTB"
1.1 moypoyHOe IUIAHMPOBAHUE C YKA3aHUEM COJICPXKAHUSI HCIIOIb3YEeMOTro Ha ypoke (MOJIyJIb T€OMETPHSI).
Ne ypoka n/n HasBanue Temsl HasBanue ypoka
1-16 KoopauHaThl H BEKTOPbI B | JleKapTOBHI KOOPAMHATHI TOYKH B IIPOCTPAHCTBE
pocTpaHCcTBE JleKapTOBBl KOOPAUHATEI TOYKU B IPOCTPAHCTBE
BekTopbl B IpoCTpaHCTBE
BexTopbl B npocTpaHCTBE
Cli0)X€HHE U BBIYUTAaHUE BEKTOPOB
Cro)xeHue U BbIUMTaHHE BEKTOPOB
YMHOXEHUE BEKTOpa Ha uncio. ['omoreTusd
YMHOXEHUE BEKTOpa Ha 4yncio. ['oMoreTus
YMHOXEHUE BEKTOpa Ha uncio. ['omoreTusd
CKaJsipHOE IPOU3BEACHUE BEKTOPOB
CKaJsipHOE IPOU3BEACHUE BEKTOPOB
CKaJsipHOE MIPOU3BEACHUE BEKTOPOB
I'eoMmeTpuyeckoe MECTO TOUEK TPOCTPAHCTBA. Y PaBHEHHE IIJIOCKOCTH
I'eoMeTpryecKoe MECTO TOYEK IPOCTPAHCTBA. Y PABHEHHE IIJIOCKOCTH
IToBTOpeHME U cUcTEMaTH3alusl yueOHOro MaTepHraia
Kontponbsnas pabora Ne 3 «KoopauHaTsl 1 BEKTOPHI B IPOCTPAHCTBE
17-30 Tesia BpameHust Hunmuanp
Hunusap
Hunuaap

KombuHanmm nuimmHapa u mpu3Mbl

KoMOuHammy mummHapa 1 Mpru3Mbl




Konyc

Konyc

Konyc

Y ceu€HHBIN KOHYC

Y ceu€HHBIN KOHYC

KomOuHanmm koHyca ¥ mupamMuibl

KomOuHanmu koHyca u mupamMuIbl

IToBTOpEeHME U cHCcTEMaTH3alMsl Y9eOHOr0 MaTepraa

KonTtposbHas pabora Ne5 «Tena BpameHus»

30-45

Tesa BpaneHus

Cdepa u map. YpasHenue chepbl

Cdepa u map. YpaBaeHue chepsl

BzaumHoe pacmosioxeHne chepsl 1 IIOCKOCTH

BzanmHoe pacmosioxeHne chepbl i IIOCKOCTH

B3anmHoe pacnonoxeHue cepsl 1 IIIOCKOCTH

MHOTOrpaHHUKH, BIUCaHHbBIE B chepy

MHOTOrpaHHUKH, BIUCAHHbBIE B chepy

MHOrorpaHHUKH, BIIUCAHHBIC B chepy

MHOTOrpaHHUKH, OTIMCAHHBIE OKOJIO CephI

MHOTOrpaHHUKH, OTIMCAHHBIE OKOJIO CephI

MHOTOrpaHHUKH, OTIMCAHHBIE OKOJIO C(hephI

KomOuHanmyu nunmHapa u cepsl, KoHyca u chepsl

KombOunanmym nunmuHapa u cdepsl, KOHyca U cepsl

HOBTOpeHI/Ie n CUCTeMaTu3anusa y‘l66HOF0 Marepuajia

KonrtponbHas pabora Ne6 «Tena BpareHus»




46-54

O0BeMbI MHOTOTPAHHHKOB

O06béMm Tena. opMyITHI T BEIYUCICHUS 00BEMA TPU3MBI

O06bEM Tena. DopmyIisl 17151 BBIYHUCIEHUs] 00BEMa TPU3MBI

O06BEM Tena. DopmyIibl 1151 BBIYHUCICHUsI 00BEMa TPU3MBI

DopMyIBI AJIST BEIYUCIEHUS 00HEMOB THPAMUIBI M yCEUEHHON THPaMHUIBI

DopMyIIBI AJTs BEIYUCIEHUS 00hEMOB HPAMUIBI M yCEUEHHON MHPaMHUIBI

DopMyIBI AJIs BEIYUCIEHUS 00HEMOB THPAMUIbI M yCEUEHHON THPaMHUIBI

DopMyITBI AJ1s1 BBIYUCIIEHUSI 00BEMOB MMPAMUIBI M YCEUEHHOHN MUPaAMUIIBI

IToBTOpEeHME U crCcTEeMaTH3alMsl Y4eOHOr0 MaTepraa

KonTtponpnas pabora No7«O0bEMBI MHOTOTPAHHHKOBY

55-62

O0bembl Tes1 BpaleHnst

OOBEMEI TeJ BpalleHus

OO0BEMBI TEN BpalleHHs

OO0BEMBI TEN BpalleHHs

OO0BEMBI TEN BpalleHHs

OO0BEMEI TeJ BpallleHus

[Tnomans chepsr

[Tnommans chepsr

KonrtponbHas padora Ne8«OOBEMBI T BpaILIEHUS

63-68

IoBTOpEHHE

Hunuaap

Konyc

Cdepa u map.

O06BEM Tema. DopMyITBI IS BEIYACICHUS 00BEMA TPU3MBI

DopMyIIBI AJ1s BEIYUCIEHUS 00bEMOB HPAMHUIbI M YCEUEHHON MTHPaAMHUIbI

PIICHHC 3aJa4
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