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1. IOACHUTEJIBHASA 3AIINCKA

Hactosmass mporpamMMa y4eOHON IUCHMIUIMHBI OPUEHTHPOBAHA HAa pPeaTU3allfio
denepanbHOTO KOMIIOHEHTa TOCYJAapCTBEHHOTO OOpa3oBaTENBHOTO CTaHAapTa
(mamee — ®I'OC) cpennero (moaHOTO) O0IET0 0OpazoBanus «MaremaThka» Ha
0a30BOM YpPOBHE B MpeJeiax OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBI CPEIHETrO
npodeccuoHampHOTO  00pa3oBaHus € y4eToM  Opoduias  MOIydaemMoro
podecCHOHATLHOTO 00pa30BaHMUSI.

CopepxaHue MporpaMMbl HAMpPaBICHO Ha TOCTHKEHUE CIEAYIOIIUX LIeeH:

e oOecrneueHne CPOPMUPOBAHHOCTH TMPEJCTABICHUNH O COIUATBHBIX,
KYJIbTYPHBIX U UCTOPHUECKHUX (PaKTOpaX CTAHOBJICHUS MaTEMAaTHKH;

e o0ecrnieueHne CPOPMUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMUYECKOTO |
MaTEeMaTUYE€CKOTO MBIIIJICHHS,

e oOecrieueHne CcHOPMUPOBAHHOCTH YMEHUN NPHUMEHATH IMOJyYECHHBIE
3HAHUS MPH PEIICHUN PA3IMYHbBIX 33]1aY;

e oOecnieueHne C(HOPMUPOBAHHOCTH TPENCTABICHUNA O MaTEMAaTHUKE Kak
qacTH OOIIEYEIOBEYECKOW KYyIbTYpPhl, YHHUBEPCAILHOM S3bIKE HAYKH,
MO3BOJISIOIIEM OINUCHIBATh M U3Y4aTh PEAIbHBIC MPOIIECCHI U SBIICHUSI.

B Horunckom dunuane MI'OY nHa paucuumivHy «MaremaTukay Mo
CHEIUAIBHOCTSIM CPEIHEro MpodecCHOHABHOTO 00pa3oBaHUs TyMaHHTApHOTO
npodumns orBoautcs 292 yaca, B ToM unciae 195 yacoB ayauTOpHON HAarpy3Ku B
COOTBETCTBMM  C  pa3bsCHEHHSIMH  TO0  peanu3amuu  (eaepaabHoro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHJAApTa CpeaHEro (MOJHOro) OO0IIero
obpasoBanus (nmpoduinbHOEe 00yuenue) B mpenenax [ITICC3.

OCHOBY JaHHOW MPOTrpaMMbl COCTABIIAET COJAEpIKAHHE, COTJIACOBAHHOE C
TpeOboBaHMsIMU  (eepPATTbHOTO KOMIIOHEHTa CTaHAapTa CpeaHero (IOJHOTO)
o611ero oopasoBaHusi 6a30BOTO YPOBHSI.

B npodunpHy0 COCTaBISIONIYI0 BXOIUT MPO(HEeCCHOHATFHO HampaBlIeHHOE
coliepkaHre, HeoOX0auMoe IJisi YCBOCHHS TIPO(ECCHOHATBLHOM 00pa30BaTeIbHOM
porpaMMmsl, GOpPMHUPOBaHHMS Y 00yUaronuxcs MpodeccnoHaIbHBIX KOMIIETSHITHIA.

B mporpammMe no aucuurimHe «Marematuka: anredpa ¥ Hadala aHalu3a,
TE€OMETPUS», peajnu3yeMOd TpU TOATOTOBKE CTYIEHTOB CIEIHMATBLHOCTIM
T'YMaHUTAPHOTO MPOGUIIs, MPO(GUIBLHON COCTABIIAIONICH SBISIOTCS pa3aeibl

» AnreOpa

» OCHOBBI TPHTOHOMETPHUH

» OyHKIUU UX CBOKCTBA U TPapUKU
» Hauana MaTeMaTH4ecKoro aHajim3a
» YpaBHEHWUs U HEPABEHCTBA

» T'eomerpust

HporpaMMa COACPIKUT TEMaTUYECKUHI IJ1aH, OTpa)KaIOHII/Iﬁ KOJIMYECTBO
qaCoB, BBIACIKICMOC Ha HM3Y4YCHHUC «MarteMaTukmn» IIpru OBJAACHHMHU CTyACHTaAMH
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CHEIUAJIBHOCTH  IyMaHuTapHoro npo¢uns. Ilporpammoii  mpexycMoTpeHa
CcaMOCTOSITENIbHAsE ~ BHEAayAMTOpHas  paboTa,  BKJIKOYAIOIIAs  MOATOTOBKY
BBICTYIUICHUA 10  3aJaHHBIM  TemaM, JOKJIaJoB, pedepaToB,  3cce,
UHAMBUIYAJIBHOTO IIPOEKTA C HUCIIOJIb30BAHUEM HMH(OPMALIMOHHBIX TEXHOJIOTUNA U
ap..

KoHTponps kayecTBa OCBOCHHMs OTUCHMIUIMHBI «MaTeMaTnka» MpoBOAUTCS B
IIPOLIECCE TEKYILEro KOHTPOJIS U MPOMEKYTOYHOU ATTECTALUU.

Texymuii KOHTPOJb TPOBOAMTCA B TMpeAenax Y4eOHOro BpEMEHH,
OTBEJICHHOI0 Ha JIUCLMIUIMHY, KaK TPaAULUUOHHBIMU, TaK W WHHOBALHOHHBIMU
METOJAaMH, BKJIIOYasi KOMIIBIOTEPHOE TeCTUpOBaHWE. Pe3ynbraTel TEKyLIETro
KOHTPOJISL YYUTHIBAIOTCS IPH MOABEACHUU UTOTOB IO TUCLHUIIIINHE.

ITpoMexyTouHas aTTecTauus OIPOBOAUTCA B (OpME MUCbMEHHOIO 3K3aMeHa
110 UTOTaM U3YyYEHHUs JUCLMIUIMHBI B KOHLIE YYEOHOIO roja.



2. TEMATUYECKHWU ILJIAH

HaunmenoBanue paznena

KomnuectBo yacos

MaKCUMaJTh
Hasl
yueOHas
Harpyska

CaMOCTOSIT
eNbHas
yaeOHas
paborta

KOHCYJIbTA
U

oOs3arenbHas
ayAUTOpHAs
yueOHas Harpyska, B

T.Y.:

BCETO
3aHSATHN

nab. u mpax.
3aHATUH

Bsenenue

2

Paznen 1. YUCJIIA.

Tema 1.1. Harypanbhsie uncia. CBoWCTBa U
JNEUCTBUS HaJ HUMU.

Tema 1.2. lensie unciaa. CBOMCTBA U
JNEUCTBUS HaJ HUMU.

Tema 1.3. Panuonansnele uncina. CBOUCTBA U
JNEUCTBYUS HaJ HUMU.

Tema 1.4. Uppanmonansusie yncna. CBOCTBa

U IEUCTBUS HaJ HUMU.

Tema 1.5. JleiictBurensuble urciaa. CBOMCTBA U

NEUCTBYUS HaJ HUMU.

Tema 1.6. IlpakTudeckas pabora.

Tema 1.7. BBomHast KOHTpOIbHAsS padoTa.
Tema 1.8. AHanu3 KOHTPOJBHOM PabOTHI

12
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Paznen 2. @DYyHKUIMHU, HX CBOWCTBA U
rpadguku.

Tema 2.1. ITonstue pyaxiun. CriocoOs! eé
3aJJaHHS.

Tema 2.2. I'padux GpyHKINH.
DneMeHTapHbIe (PYHKITUH.

Tema 2.3. CBoiicTBa ¢pyHKIMH: 0071aCTh
ompeenaeHus, 00JacTh 3HaUYeHUS (PYHKITUH,

HYJTH (YHKIUH.

Tema 2.4. Dxctpemymbl GyHKIHH. YeTHOCTH

Y TIEPUOAUYHOCTD (DYHKITUH.

Tema 2.5. UnTepBasibl MOHOTOHHOCTH U
3HaKonocTosHCcTBa pyHKIMH. CBOMCTBO
BBIMYKJIOCTH U HENMPEPHIBHOCTH (PYHKIIHH.
Tema 2.6. IIpaktuueckas pabora.

Tema 2.7. Ilorsitue oOpaTHOM (YHKITUU.
Tema 2.8. IIpeoOpa3oBanus GyHKIUH 1
nevictBus Hax HUMU. CliokHas QYHKITHS.
Tema 2.9. Ilpaktuyeckas padora.

Tema 2.10. KonTpoasHas pabora mmo Teme
«DyHKIHNY.

Tema 2.11. AHaIM3 KOHTPOIBHON PaOOTHI

21
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Paznen 3. KOPHU U CTEIIEHW.
CTENEHHAS ®YHKIIHSL.

Tema 3.1. Crenenp uncina ¢ HesbIM
MoKasareseM U ero CBOICTBa.

Tewma 3.2. ToHsTHE KOPHS N-if CTETICHU U3
JEeUCTBUTEIBHOTO YUCTIA.

Tema 3.3. Crenennas GhyHKIHUS, €€ CBONCTBA U
rpaduk.

Tema 3.4. dyukuus BUga KOPEHb N-i CTEEHN
W3 X U €€ CBOWCTBa

Tema 3.5. I'paduk ¢pyHKUIMM BUAa KOpEeHb N-i
CTEIICHH U3 X.

Tema 3.6. CBoiicTBa KOpPHS n-if CTCTICHU U3
JNEHCTBUTEIBHOTO YUCIA.

Tema 3.7. TIpeoOpa3oBaHust BEIpaKEHHIA,
COJIepIKaIIUX PaTUKAIBI.

Tema 3.8. O0001IeHNE CBOCTB CTETICHH.
Tema 3.9. Ilpaktuyeckas paboTa.

Tema 3.10. KortponbHas pabora 1mo Teme
«KopHu u cTerneHmn».

Tewma 3.11. AHamu3 KOHTPOJIBLHON paboTHI.

19
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Pasznen 4. MOKA3SATEJIBHASA
OYHKIINA.

Tema 4.1. TTokasaTensHas GyHKINS, €€
CBOHCTBa U rpauk.

Tema 4.2. [TokazaTenbHble YpaBHEHUS.
Tema 4.3. Pemienne npocreimumx
MTOKA3aTEIbHBIX YPABHEHUM.

Tema 4.4. Iloka3aTenbHbIE HEPABEHCTBA.
Tema 4.5. Pemienne npocTenmmx
IOKA3aTEeJIbHBIX HEPABEHCTB.

Tema 4.6. [lpaktuueckas padora.

Tema 4.7. KonrtponbHas paboTa 1o teme:
«[lokazarenbHas GyHKLIUS.

Tema 4.8. AHanu3 KOHTPOJBHOH pabOTHI.

12

Paznea S. JOTAPUOMUYECKASA
OYHKINA.

Tema 5.1. IlonsTue norapudma.

Tema 5.2. OcHoBHOE noTapupMuUIecKoe
TOKIECTBO.

Tema 5.3. JlecATUUHBIN U HaTypaIbHBIN
sorapudm.

Tema 5.4. Jlorapudmuyeckast GQyHKus, eé
CBOICTBa U TpaduK.

Tema 5.5. IIpaBuiia neicTBuyii €
sorapudmamu.

Tema 5.6. Beruncnenue gorapugmos.
Tema 5.7. Ilepexoa Kk HOBOMY OCHOBAHHIO.
Tema 5.8. IIpeoOpa3oBanus
Jorapu(pMUYECKUX BBIPAKEHUH.

Tema 5.9. Ilpaktuueckas pabora.

24
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Tema 5.10. Jlorapudmudeckre ypaBHEHUS.
Tema 5.11. Jlorapudpmuueckue
HEpaBEHCTBA.

Tema 5.12. Pemenue norapudmuyeckux
YpaBHEHU U HEPABEHCTB.

Tema 5.13. [IpakTrueckas paboTa.

Tema 5.14. KonTpoasHas padboTa 1o Teme
«Jlorapugmsn»

Tema 5.15. AHaM3 KOHTPOJIBLHON PaOOTHI.

Paznen 6. TPUTOHOMETPUYECKASA
OYHKIINAL.

Tema 6.1. BBenenue B TpUrOHOMETPHIO.
YucnoBasi OKpY>KHOCTb.

Tema 6.2. Cunyc 1 KOCHHYC.

Tema 6.3. TanreHc 1 KOTaHTEHC.

Tema 6.4. Tpuronomerpudecknue QyHKIIH
YHCIIOBOTO U YTJIOBOTO apryMEHTa.

Tema 6.5. ®opMyJIBl IPUBEICHMS.

Tema 6.6. IIpaktuueckas pabora.

Tema 6.7. dyukums y=sin X, €€ CBONUCTBA U
rpaduk.

Tema 6.8. yHKIHSA y=COS X, €€ CBOWCTBA U
rpaguk.

Tema 6.9. @ynkius y=tg X, e€ cBoiicTBa u
rpaguk.

Tema 6.10. @yHK1MA y=ctg X, €€ CBONCTBA U
rpaguk.

Tema 6.11. Kak nmoctpouts rpaduk GpyHKINHT y
= mf(x), ecu u3BecTeH rpaguK QyHKINN Y =
f(x).

Tema 6.12. Kak moctpouts rpaduk GyHKIUH Y
= f(kx), ecniu u3BecTeH rpaduk QpyHKIHN y =
f(x).

Tema 6.13. Ilpaktuueckas paboTa.

22

13

Pa3zpesa 7. TPUHTOHOMETPUYECKHWE
YPABHEHWAL.

Tema 7.1. Apkkocunyc. Pelenre ypaBHEHMiA
BUJIA COS X=a

Tema 7.2. Apkcunyc. Peniennii ypaBHeHUiA
BUIA  Sin X=a

Tema 7.3. Apkranresc. Pemienuii ypaBHeHHMi
BHOa tgXx=a.

Tema 7.4. IlpocTeiimme TPUTOHOMETPUIECKUC
YpaBHEHHS.

Tema 7.5. JIBa OCHOBHBIX METOJIa PEIICHUS
TPUTOHOMETPUYECKUX YPaBHEHHH.

Tema 7.6. O0001I€HUE TOHATHS O
TPUTOHOMETPUYECKUX YPaBHECHUSIX.

Tema 7.7. Ilpaktuueckas pabora.

Tema 7.8. KonTponbHas padoTta 1o Teme
«TpuroHoMeTpuuecKue ypaBHEHUS

Tema 7.9. AHanu3 KOHTPOJIBHOM PabOTHI

13




Pasznen 8. IPEOBPA3OBAHUSA
TPUT'OHOMETPUYECKHUX

BBIPAYKEHWUIA

Tema 8.1. Cunyc 1 KOCHHYC CYMMBI
apryMEHTOB.

Tema 8.2. CuHyC 1 KOCHHYC pa3HOCTH
apryMEHTOB.

Tema 8.3. TaHreHC CYMMBI U pa3HOCTH
apryMeHTa.

Tema 8.4. Pemienwne 3a1a4 Ha IPUMCHECHHE
($hopMyn CUHYC, KOCUHYC, TAHT€HC CYMMBI 1
Pa3HOCTH apryMEHTOB.

Tema 8.5. ®opmyisl 1BOMHOTO yria.

Tema 8.6. @opMyIbl MOHMKEHUS CTETICHU.
Tema 8.7. Pemrenne 3amay Ha MpUMEHEHNE
(hopMyI ABOWHOTO yTiIa U TOHWKEHHS CTETICHH.
Tema 8.8. IIpakTruueckas padora.

Tema 8.9. TIpeobpaszoBanue cymm
TPUTOHOMETPUYECKUX (PYHKIUH B
MpOH3BEICHHE.

Tema 8.10. [IpeoOpazoBanre IPOU3BEACHHIA
TPUTOHOMETPUYECKUX (PYHKIHUHI B CYMMBI.
Tema 8.11. Pemienue 3a1a4 Ha IpUMEHEHUE
dhopmyn mpeobpazoBaHUEe CYMM U
MIPOM3BEICHUH TPUTOHOMETPUICCKUX (DYHKITHIA.
Tema 8.12. [IpakTuueckas padota.

Tema 8.13. KorrponbHas pabora 1mo Teme
«IIpeobpa3oBaHUs TPUTOHOMETPHUECKAX
(hyHKIHI

Tema 8.14. AHann3 KOHTPOJIBHOH paboTHI

19
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Paznen 9. IPONU3BOJHASA

Tema 9.1. IlocnenoBaTeIbHOCTH.

Tema 9.2. Ilpenen uncnoBoit
MOCJIEI0BATEIBLHOCTU U (PYHKIIHH.

Tewma 9.3. TlonsiTiie MPOU3BOIHOMN
byHKIIHIH.

Tema 9.4. 'eomerpuyeckuii u pu3nIeCKuit
CMBICJI TPOU3BOTHOM.

Tema 9.5. Ilpon3BogHBIE CYMMBI, pa3HOCTH,
MPOU3BEACHHUS, YACTHOTO.

Tema 9.6. IIpousBoiHBIE OCHOBHBIX
AJIEMEHTaPHBIX () YHKIIHM.

Tema 9.7. Beluncnenue npou3BOIHBIX.
Tema 9.8. IlpakTruueckas padora.

Tema 9.9. YpaBHeHue kacareabHON K
rpaduky ¢ yHKIIIH.

Tema 9.10. [Ipumenenune npou3BOAHON K
UCCIIEIOBaHHIO (PYHKIIMM Ha MOHOTOHHOCTh
U DKCTPEMYMBI.

Tema 9.11. IlpumeneHnne npou3BOAHON Ha
HaXO0XXJCHHE HauOOJBIIEro 1 HANMEHBIIIETO
3Ha4YCHMs (PYHKITUU.

27
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Tema 9.12. [IpakTudeckas pabdora.

Tema 9.13. Ucnonb3oBaHue POU3BOIHON B
MPUKJIAIHBIX 33aa4ax.

Tema 9.14. Bropast npousBosaHas, e€
TCOMETPUUYECKUN B PUBUUECKHUI CMBICIT.
Tema 9.15. O6001IeHIE TOHSATHS O
MPOU3BOIHOM.

Tema 9.16. [IpakTrueckas paboTa.

Tema 9.17. KontponbHas paboTa 1o Teme
«IIponsBonHas».

Tema 9.18. AHaTM3 KOHTPOIHHOUN pabOTHI.

Paznen 10. IEPBOOBPA3ZHAA U
HUHTEI'PAJL

Tema 10.1. [TonsiTHEe TIEPBOOOPA3HOM.
Tema 10.2. [IpaBuna oTbICKMBaHUS
NepBOOOPA3HBIX.

Tewma 10.3. Beruncnenue nepBooOpa3HbIX.
Tema 10.4. [lonsatue unrerpaa.

Tema 10.5. [IpaBuna oTbICKMBaHUS
UHTErpaa.

Tema 10.6. Teopema Hrrotona-Jleitonmuiia.
Tema 10.7. Boluncienue uHTErpaa.

Tema 10.8. [Ipumenenne naTerpana B
¢bu3nKe U reoMeTpun.

Tema 10.9. Beruucienue miomanaei
wiockux ¢uryp. [lonstue o
KPUBOJIMHEWHOW TpaIeiuu.

Tewma 10.10. Boruncnenue miomiaaen
MJIOCKUX (DUTYP C TTOMOIITBIO
OMpEICTICHHOTO UHTETpaa.

Tema 10.11. Pemenue maTeMaTH4eCKUX U
TIPUKJIIATHBIX 33]1a4.

Tema 10.12. IlpakTudeckas pabora.

Tewma 10.13. KonTponbHas paboTta 1mo teme
«[lepB0oOOpa3Has U UHTErPAT»

Tema 10.14. Ananu3 KOHTPOJIBHOU PaObOTHI

20
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Pasznen 11. YPABHEHUA U
HEPABEHCTBA.

Tema 11.1. YpaBHenus. PaBHocuiabHOCTB
YpaBHEHU.

Tema 11.2. O6mmue METOIbI peLICHUS
YpaBHEHU.

Tema 11.3. PaunonasibHbIE YpaBHEHHUS.
Tema 11.4. UppauroHanbHble ypaBHEHHUS.
Tema 11.5. [lokazarenbHble ypaBHEHUS.
Tema 11.6. Jlorapudpmudeckue ypaBHEHHUS.
Tema 11.7. Tpuronomerpuueckue
YpaBHEHHUSL.

Tema 11.8. Cuctembl ypaBHEHUI.

Tewma 11.9. Ucnions3oBanme rpadmkoB

27
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GyHKIMHA 17151 pelIeHns] ypaBHEHUH U
CHCTEM.

Tema 11.10 IIpakTudeckas padora.

Tema 11.11. HepaBenctBa. PaBHOCHIIBHOCTB
HEPaBEHCTB.

Tewma 11.12. Cuctembl HEpaBEHCTB.

Tema 11.13. PantnonanbHble HEpABEHCTBA.
Tema 11.14. UppanuoHanpHble
HEpaBEHCTBA.

Tema 11.15. IToka3zaTenbHble HEPABEHCTBA.
Tema 11.16. HepaBeHcTBa ¢ MOYJISIMU.
Tema 11.17. Perienne HepaBeHCTB U CUCTEM
HEPaBEHCTB.

Tema 11.18. Ilpaktuueckas pabora.

Tema 11.19. KonrponpHas paboTa o Teme
«YpaBHEHUS U HEPABEHCTBAY.

Tema 11.20. AHanu3 KOHTPOJIHHOM PaOOTHI.

Paznen 12. CTEPEOMETPUSA

Tema 12.1. BzaumHOe pacIoaoXeHne IByX
MPSMBIX B TPOCTPAHCTBE.

Tema 12.2. [TapamieasHOCTD MPSMON H
miockocTH. [lapamieTbHOCTh MIIOCKOCTEH.
Tema 12.3. I[lepnieHANKYIIPHOCTH MPSIMON 1
TUIOCKOCTH. [lepreHUKYIISp | HAKIOHHAS.

Tema 12.4. Yron Mexny nNpssMod U IIIOCKOCTBIO.

JIByrpaHHBIN yroi. YToa MeXIy IUIOCKOCTSMU.
Tema 12.5. IlepnieHANKYIIPHOCTH ABYX
IJIOCKOCTEH. AKCHOMBI CTEPEOMETPUH.

Tema 12.6. 'eomeTpuyeckue npeodpa3zoBaHus
IIPOCTPAHCTBA: NapajlyIeNbHbII IIEpEeHoC,
CUMMETPUSI OTHOCUTEJIBHO INIOCKOCTH.

Paznen 13. KOOPAUHATBI K1
BEKTOPBI.

Tema 13.1. TIpsamoyronpHas cucTeMa
KOOpJMHAT B IpocTpaHcTBe. Popmyra
PacCTOSHUS MEXIY ABYMS TOUKaAMHU.

Tema 13.2. BekTopsl, MOAYNb BEKTOPA,
PaBEHCTBO BEKTOPOB.

Tema 13.3. CrioxeHue BEKTOPOB. Y MHOKCHHE
BEKTOpa Ha YUCIIO.

Tema 13.4. Paznoxenue BeKTOpa 1o
HaTPaBIECHUM.

Tema 13.5. Yrom Mexmay AByMsI BEKTOPAMH.
Tema 13.6. [Ipoexuus BekTopa Ha OCh.
Koopaunatel BekTOpa.

Tema 13.7. CxanspHOE TPOM3BEACHIE BEKTOPOB.

Tema 13.8. PemieHne MaTeMaTHYECKUX U
MPUKJIATHBIX 3a/1a4.

Tema 13.9. IIpakTrueckast padora.

Tema 13.10. KontponsHas pabota 1o teme
«BexTops»

Tema 13.11. Anann3 KOHTPOIHHOU PabOTHI.
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Paznen 14. MHOT'OI'PAHHUKMN.

Tema 14.1. MHororpanauku. Bepmuael, pedpa,
IpaHy MHOTOI'pPaHHUKA.

Tema 14.2. V3MepeHns B TeOMETPUU: TIOHATHE
o0beMa U IUIOLIAAU IOBEPXHOCTU
MHOT'OI'PaHHUKOB.

Tema 14.3. [Ipusma: npsimas 1 HaKJIOHHAs
npuzma. Popmybsl 00beMa U IUI0MaaH
MIOBEPXHOCTH IIPU3MBI.

Tema 14.4. [lapannenenunesn u ky0. Gopmyis
o0beMa, IIIOIAAN TOBEPXHOCTH
napajuieenunena u Kyoa.

Tema 14.5. Pemienue 3aau 1o BBIYUCIICHHUIO
00beMa M TUIOLIAAN TIOBEPXHOCTH MPU3MBI
(mapamnenenumiena u Kyoa).

Tema 14.6. ITupamuna. @opmyinsr 0obeMa
TUIOINAAH TIOBEPXHOCTH HUPaAMHUIBI.

Tema 14.7. Yceuennas nupamuna. @opmynsl
o0beMa U IUIOLIAU IIOBEPXHOCTH YCEUCHHOM
MUPaAMUIBL.

Tema 14.8. Pernrenue 3a1a4 1o BEIYUCIIEHHIO
o0beMa U IUIOLAAU IOBEPXHOCTHU MUPAMUJIBI.
Tema 14.9. IIpaktrueckas padora.

Tewma 14.10. CummeTpusi B MHOTOIpaHHUKAX:
KyOe, mapajuienenurnese, npu3Me, mupamMmue.
Tema 14.11. Ceuenus ky0a, IPU3MBI 1
MUPAMHIBL.

Tema 14.12. IIpakTuueckas padoTa.

Tema 14.13. IIpencraBienne o MPaBUILHBIX
MHOI'OI'paHHUKaX: TeTpasape, Ky0Oe, oKTaszpe,
JOJIeKadApe, HKOCadIpe.

Tema 14.14. ITpakTudeckas padora.

Tema 14.15. KonTpoasHas paboTa TO TeMe
«MHOTOTpaHHUKN»

Tema 14.16. AHanu3 KOHTPONBHOW PabOTHI.
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Pasznen 15. TEJIA BPAIIIEHU L.

Tema 15.1. Hunmuuap. @opmyiiel 06beMa U
TIOMIAAM TIOBEPXHOCTH MMIHHAPA.

Tema 15.2. Pemenwe 3aa4q 1o BEIYUCICHHIO
o0beMa U TUIOIAIN TOBEPXHOCTH IWIUHIIPA.
Tema 15.3. Konyc. ®opmynsr o0beMa u
TUIOMIAM TIOBEPXHOCTH KOHYCA.

Tema 15.4. Ceuenus Ten BpallleHus: HWINHAPA,
KOHYca.

Tema 15.5. Yceuennsiii konyc. @opmyIsl
00beMa U TUIOLIAAN TIOBEPXHOCTH YCEUSCHHOTO
KOHYca.

Tema 15.6. Pemenwe 3aa4q 1o BEIYHCICHHIO
o0BEMa 1 TUIOIIAIN IIOBEPXHOCTH KOHYCA.
Tema 15.7. [Ipaktuueckas padota.

Tema 15.8. Illap u cdepa.

Tema 15.9. Cevenus mapa.

Tema 15.10. O0bema mapa u ero yacTeu.
Tema 15.11. Ilnomaas chepsl.
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Tema 15.12. Pemenne 3a/1a4 1o BEIYHUCIICHHATO
TIONIAIA IOBEPXHOCTH U 00bEeMa II1apa U ero
yacTei.

Tema 15.13. IIpakTrueckas padboTa.

Tema 15.14. KacarenpHas mI0CKOCTh K cdepe.
Tema 15.15. YpaHenue cdepsl.

Tema 15.16. IIpaktudeckas padoTa.

Tema 15.17. KontponpsHas paboTa 1o teme:
«Temna BpamieHus».

Tema 15.18. Ananu3 KOHTPOIHHOU PaOOTHI.
Tema 15.19. O6o6marommii ypok. [lonBenenue
WTOTOB.

Hrtoro

292

77

20

195

25
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3. COJEP)KAHUE YUYEBHOW JUCHMUIIIAHBI

BBenenue
BBenenue B MaTemMaTuky.
MaremaTtuka B HayKe, TEXHUKE, SJKOHOMHUKE U MPAKTUYECKOUN IEATEIbHOCTH.

Paznen 1. YUCJIA

Harypanbubie uncna. CBoiicTBa U JEHCTBUS HAJ HUMH.
Ilenpie yncna. CBOMCTBA U ACHCTBUS HAJl HUMH.

Panmonanbubie unciaa. CBoMCTBA U AEUCTBUSA HAJl HUMH.

HNppauunonansubie ynciia. CBOMCTBa U AEUCTBUS HAJl HUMH.

JHeictButenpHbie yncia. CBONCTBA U ASUCTBUS HAJl HUMU.

JdemoHcTpanumn
«HE MPEAYCMOTPEHO»

JlaGopaTopHbie padoThI
«HE MPEIYCMOTPEHO»

IIpakTnyeckune 3aHATHS
JlericTBuA Ha1l NEUCTBUTEIbHBIMU YU CJIAMU.

CamocrosiTenbHasi padoTa
— Joxknan «MaremaTrnka B 3KOHOMHUKE, HAYKE U TEXHUKE»
— Pedepar «VcTopus pazButus yncia
— Jlokman «Marudeckue yucia»

Pasnen2. @®YHKIMHU, UX CBOMCBA U ITPAGUKHU.
[Tonstue pynkmuu. CiocoOb! €€ 3a1anus

['padux dhyHKIMHA. DneMeHTapHbIe QYyHKITUN

CpoiicTBa QyHKIMH: 00JIaCTh ONpeneIeH s, 00J1acTh 3HaUeHU (QYHKUINHU, HYJIH
byHKIMHA

OkctpeMyMbl GyHKIMH. YEeTHOCTh U MEPHUOJUYHOCTD (PYHKIIHH.
WHaTepBaibl MOHOTOHHOCTH M 3HAKOTIOCTOSTHCTBA (pyHKIIMU. CBOHCTBO
BBIMYKJIOCTH Y HEMPEPBHIBHOCTH (PYHKIIUU

[Tonsarue oOpaTHOl HyHKITUU

[IpeoOpa3zoBanus GyHKIMH U nercTBUs Haa HUMU. CroxHas QyHKITUH.
KonTponbHas pabota mo Teme « OyHKIHI»

AHanu3 KOHTPOJIBHOH pabOTHI.

JdemoHcTpanumn
«HE MPEAYCMOTPEHO»
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JlaGopaTopHbie padoThI
«HE MPEIYCMOTPEHO»

IIpakTnyeckune 3aHATHS
- Fapmonnueckue koneOaHus, TPUKIIATHBIC 33/1a4H.

CamocrosiTenbHasi padoTa

Hoxknan «ctopust pa3BUTHS MOHATUS QYHKITUI.

O0600111eH1E CBONCTB (PYHKIIHIA.

Coob6mienue «CrnocoOs! 3a1anust GyHKITUN.

[Tpumeps! GyHKIMOHATBLHBIX 3aBUCUMOCTEN B PEATbHBIX MPOIECCax U3
CMEKHBIX JUCIUILIMH.

HccnenoBanue TUHEHHON U KBaApaTUYHON (DYHKIIUH.

UccnenoBanne KycOYHO-TMHEHUHOM, TPOOHO-TUHEHMHOU (PYHKIIHIA.
[Toctpoenue u urenue rpadukoB QYHKITUH.

CocraBnenue BUI0B (YHKIIHHA 110 JAHHOMY yCIIOBHUIO.

Paszpen 3. KOPHU U CTEIIEHU. CTEIIEHHAS ®YHKIHS.
CreneHb unca ¢ LeJbIM 0Ka3aTeIeM U €r0 CBOMCTBA.
[IoHATHE KOPHS N-U CTENIEHU U3 NEUCTBUTEIBHOIO YNCIIA.
CrenenHas pyHKIMs, €€ CBOMCTBA U rpaduk.

@yHKIMS BAIa KOPEHb N-U CTEIIEHU U3 X U €€ CBOKCTBA.
['paduk pyHKIIMK BUIA KOPEHB N-i CTETIEHU U3 X — 14.
CBolicTBa KOpHA N-i1 CTENEHU U3 IEUCTBUTEIBHOIO YUCIA.
[TpeoOpa3oBanus BbIpaKeHU, COAEPKAIIUX PAJTUKAIIBI.
O000111EH1E CBOIICTB CTEIIEHU.

KonTponbHas padota no teme «KopHu u crenenmn».
AHanu3 KOHTPOJIbHOM pabOThI.

JdeMoHcTpanuu
«HE TIPETyCMOTPEHOY

JlabopaTtopHbie padoThI
«HE MPEAYCMOTPEHO»

IIpakTHyeckue 3aHATUSA

BrelunciieHre W CpaBHEHUE KOpPHEH, BBINOJIHEHUE NPUKUIKU 3HAYEHUS
KOpHS; TpeoOpa30BaHNE YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHUHU, COIEPKAIINX
paaukansl (BBIIOJIHEHHE PACYETOB MO (popmyiaM, CoAepk allUM paguKalibl,
OCYUIECTBJISII HEOOXOAMMbIE MTOJACTAHOBKHU U IPE0Opa30BaHus).
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CamocrosiTesibHasi paboTa

— Pedepar «VcTopus pa3zBUTHS NOHSITHS CTETICH.

— IlpumeneHne NOHATUS KOPHS U CTETIEHU B DKOHOMHUKE.

— Jloknan «BpInogHeHne pacueToB ¢ paJuKaliaMy B Pa3IMYHBIX 001aCTAX
HayK».

— llpumMeHeHne CBOMCTB KOPHEW U CTENICHEM MPU PELICHUU MPUKIATHBIX
3a/1ad4.

— CocrtaBnenue TabIUIBI OCHOBHBIX CBOMCTB KOPHEH U CTENEHEI.

— IlpeobpazoBanus rpad)KOB CTENEHHBIX (PYHKIIUA.

Paznen 4. IOKA3ATEJIbBHASA @ YHKIUA.
[TokazarenbHas GyHKIUS, €€ CBOWCTBA U TpaduK.
[lokazarenbHbIE ypaBHEHHS.

Pemenune npocTenmmx moKas3aTesibHbIX YPaBHEHUU.
[Toka3aTenbHbIE HEPABEHCTBA.

Pemenne npocTenmmx noka3aTeabHbIX HEPABEHCTB.
Kontponbhas pabota no teme: «I[lokazarenbHast QyHKIMSD.
AHanu3 KOHTPOJIBHON PabOTHI.

JdemoHcTpanumn
«HE MPEyCMOTPEHO»

JlaGopaTopHbie padoThI
«HE MPETYCMOTPEHO»

IIpakTuyeckune 3aHATHS
— Pemenune nokasaTenpHbIX YPaBHEHUIN, HEPABEHCTB.

CamocrosiTeibHasi padoTa
— IlpeobpazoBanus rpadMKOB MOKA3aTEAbHBIX (PYHKIIUMA.
— Jloknan «Benukue MaTeMaTHKU Ha OCH BPEMCHU.
— O000611eHre CBOMCTB MOKa3aTeIbHON (DYHKITHH.

Paznen 5. JOTAPUOMUNYECKASA ®YHKIIUA.
[Tonsitue norapudma — 14.

OcHoBHOE JTI0TapuPMUIECKOE TOKIECTBO.
JlecaTUYHBIN U HATYpaIbHBIN Jorapudm.
Jlorapudmuueckas GyHKIMs, €€ CBOMCTBA U IpaduK.
[IpaBuita neiicTBul ¢ gorapudmamu.

Boruncnenue norapudmos.

[Iepexon kK HOBOMY OCHOBAHUIO.



[IpeoOpa3zoBanus torapuPMUIECKIX BhIpaKEHUI.
Jlorapugmuueckue ypaBHEHUS.

Jlorapugmuueckue HepaBeHCTBA.

Pemenune norapudmuyecknx ypaBHEHUI 1 HEPABEHCTB.
KonTponbhas pabota no teme «Jlorapupmsn.

AHanu3 KOHTPOJIbHOM paboThl — 14.

JdemoHcTpanumn
«HE MPEAYCMOTPEHO»

JlaGopaTopHbie padoThI
«HE MPETYCMOTPEHO»

IIpakTu4eckune 3aHATHS
- Haxoxnenue 3HaueHust Jjorapudma Mo NPOU3BOJIBHOMY OCHOBAHMIO;
jorapu(MUpOBaHUE U TTOTEHIIMPOBAHUE.

CamocrosiTenbHasi padoTa

— Pedepar «UcTopus nuzobperenus norapudpma

— Ipunoxenus norapudmon

— Pedepar «Jlorapudmuueckas TuHenKa.

— Brictynnenue «Jlorapudmudeckne GyHKIIMN B IPUPOIEC, SKOHOMHKE, HAyKe,
HCKYCCTBEY.

— Brimonnenue npeoOpa3oBaHuii BRIPAXKEHHM, TPUMEHEeHHE (Hopmy,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOrapru(MOB.

— OmnpeneneHue 00JIaCTH TOMYCTUMBIX 3HAYCHHH JTOTapUPMHIECKOTO
BBIPKEHUSI.

— Coznanue Tabnuisl «O000IIeHHE TOHATHS O JIoTapuQpMax.

Paznen 6. TPUTOHOMETPUYECKAS ®YHKIUA.
Brenenne B tpuronomerpuro. YucinoBast OKpyKHOCTb.

CHHYC ¥ KOCUHYC.

TaHreHc u KOTaHTeHcC.

TpuronomeTrpruyeckre QyHKIMU YUCIOBOTO U YIIOBOTO apryMeHTa.
@opMyJibl IPUBEICHUS.

DyHKIMS y=sin X, €€ CBOHCTBA U rpaduk.

DyHKIMSA y=COS X, €€ CBONCTBa U rpaduk.

OyHkuus y=tg X, e€ cBoicTBa U rpaukK .

Oynkuusa y=ctg x, €€ cBONCTBa U rpaduk .

Kak nmoctpouTts rpaduk ¢pyakiuu y = mf(x), ecinu uzBecteH rpadpuk QpyHKuuu
y =1(x) .
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Kaxk noctpouts rpaduk ¢pynkuun y = f(kx), ecnu usBecteH rpaduk QyHKIIUN
y=1(x).

JdeMoHcTpauuu
«HE TPEYCMOTPEHO»

JlabopaTtopHbie padoThI
«HE MPEAYCMOTPEHO»

IIpakTHyeckue 3aHATUSA
- Pemenne 3amay Ha NPUMEHEHME OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKJIECTB 1 dopMys1  IpUBEACHUS, OCTpOEHHE  TpaUKOB
TPUTOHOMETPUUECKUX (PYHKIHI.

CamocrosiTesibHasi paboTa

— Joxknan «OCHOBOMOIOKHUKH TPUTOHOMETPHUI.

— TpuroHoMmerpuueckas (QYHKIHS y=cOS X, y=Sin X B 3KOHOMHUKE,
pUpoAe, MEIUIUHE.

— Tpuronomerpuyeckass QyHKUUS y=tg X, y=ctg X B DKOHOMHKE,
pUpoAe, MEIUIUHE.

— Jloknan «Bo3HUKHOBEHHE U Pa3BUTHE TPUTOHOMETPUI.

— Counnenne Ha TeMy «YTo s 3HAIO O TPUTOHOMETPUUYECKUX
byHKIUAX 7>

— IlpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHX TOXKIECTB  JUIA
BBIYUCIICHUS 3HAYEHUH TPUTOHOMETPUYECKUX (YHKIMHA MO OJHOU U3
HUX.

— CBoiicTBa CHMMETPUM TOYEK HAa EIUHUYHOW OKPYXKHOCTH H
IPUMEHEHUE UX IS BBIBEJCHUS (POPMYJIT MPUBEICHUS.

Paznen 7. TPUTOHOMETPUYECKUE YPABHEHMUSI.
Apkkocunyc. Pemenue ypaBHeHHi BUaa cos X=a .

Apkcunyc. Pernennii ypaBHeHU# BHIa sin X=a

ApkTanreHc. Pemienuii ypaBHeHH BUa tg x=a

[IpocTelimme TPUroHOMETPUUECKNE YPAaBHEHUS

JIBa OCHOBHBIX METOJA PEMIEHUSI TPUTOHOMETPUUECKUX YPABHEHUIM
O060011eHNE TOHATHUS O TPUTOHOMETPUUECKUX YPABHEHUSX
KoutposnbHas pabota o teme « TpUroHoMeTprUuecKrue ypaBHEHUS
AHanu3 KOHTPOJIbHOM pabOThI

JdemoHcTpanumn
«HE MPEAYCMOTPEHO»
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JlaGopaTopHbie padoThI
«HE MPEAYCMOTPEHO»

IIpakTHyeckue 3aHATUSA
- Pemienue TpuronomMeTpuueckuxX ypaBHEHUN BUA: COS X=a, SIn X=a, tg X=a;
IPOCTENIINE TPUTOHOMETPUYECKUE YPABHEHHS.

CamocrosiTenbHasi padoTa
— CocraBnenue CcBOAHON Tabmunel «KOpHM TpUrOHOMETpHUYECKUX
YPaBHECHUI.
— Coobuenue «OgHOpOIHbIE TPUTOHOMETPUUECKUE YPABHEHUSY.

Paszpnen 8. IPEOBPA3SOBAHUA TPUTTOHOMETPUYECKHUX
BBIPA'KEHUI

CHHYC ¥ KOCUHYC CYMMBI apr'yMEHTOB

CHHYC ¥ KOCUHYC Pa3HOCTH apryMEHTOB

TaHreHc cyMMBbI M pa3HOCTH apryMEHTa

Pemenue 3anay Ha npumMeHeHne GopMys CUHYC, KOCUHYC, TAHT€HC CYyMMBI U
Pa3HOCTU apryMEHTOB

DopMyJIbl IBOMHOTO yIJia

DopMyIIbl IOHWKEHHSI CTETICHU

Pemenue 3anay Ha npumMeHeHure (GopMys IBOMHOTO yria U MOHW)KEHUS CTEIIEHU
ITpeoOpa3oBanre CyMM TPUTOHOMETPUUECKUX (PYHKIMH B IPOU3BEACHUE
[TpeoOpa3oBanne Npon3BeIeHUI TPUTOHOMETPUUECKUX (DYHKIIUN B CYMMBI
Pemenue 3anay Ha npumeHenne Gopmyit npeodpa3oBaHue CyMM U MTPOU3BEICHUN
TPUTOHOMETPUUECKUX (PYHKITHI.

KonTponbhas pabota no teme «IIpeobpazoBanus TPUTrOHOMETPUUECKUX
byHKITHID

AHanu3 KOHTPOJIbHOM pabOThI

JdeMoHcTpauuu
«HE TIPETyCMOTPEHOY

JlaGopaTopHbie padoThI
«HE MPETYCMOTPEHO»

IIpakTHyeckue 3aHATUSA
— IlpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKEHHUH C MOMOLIBIO (HOPMYIL:
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CHUHYC, KOCHMHYC, TAHT€HC CYMMbI M Pa3HOCTU apryMEHTOB, JBONWHOTO u
MOJIOBUHHOTO apryMeHTa; MpeoOpa3oBaHME€ CyMM U MPOU3BEIEHUMN
TPUTOHOMETPUUECKUX (PYHKIUH.

CamocrosiTenbHasi padoTa

— Coobmienue «PaananHblil METOI U3MEPEHUS YIJIOB BPAIllEHUS U CBSI3b €r0 C
rpagyCHOU MEPOM».

— PanmonanbHbIe CIOCOOBI IPE0OPa30BaHUS TPUTOHOMETPUUECKUX
BBIPKECHUM.

— OOpaTHbIE€ TPUTOHOMETPUYECKUE PYHKIUH.

— Coznanue tabnuusl «Knaccudukanus GopmMyi o npeoOpa3oBaHUIO
TPUTOHOMETPUYECKUX BBIPAKEHUIN.

Pa3znen 9. IIPOU3BOJHASA

[TocnenoBaTenpHOCTH

[Ipenen yncinoBOM MOCIEOBATENBHOCTU U (DYHKIIMH

[Tonarre npou3BOAHON HYHKIIMH

['eomeTpudeckuii U PU3NIECKUNA CMBICIT TPOU3BOTHON

[Ipon3BoHBIE CYMMBI, PA3HOCTH, IPOU3BEAEHHUS, YACTHOTO.

[Tpon3BOAHBIE OCHOBHBIX AJIIEMEHTAPHBIX (PYHKIIUH

Bpruucnenne npon3BogHBIX

VYpaBHeHHE KacaTeabHON K rpaduky GyHKIUN

[Tpumenenre mpou3BOHON K UCCIIEAOBAHUIO (DYHKITMM HA MOHOTOHHOCTD U
SKCTPEMYMBI

[TpumeneHnre mporU3BOIHON HA HAXOXKACHNE HAMOOJIBIIIETO M HAMMEHBIIIETO
3HaYeHUs (PYHKINH

Hcnonp30BaHre NPOU3BOAHON B IPUKIIAIHBIX 3aa4ax

Bropast npousBoHas, €€ reoMeTpuYecKuii U GU3MIECKUN CMBICIT
O0600111eH1E TOHATHS O TTPOU3BOTHON

KoutponbsHas pabota o teme «IIpousBogHas»

AHanu3 KOHTPOJIbHON PabOThI

JdemoHcTpanumn
«HE MPEAYCMOTPEHO»

JlabopaTtopHbie padoThI
«HE MPEAYCMOTPEHO»

IIpakTuyeckune 3aHATHS
npuMeHeHue npasui u Gopmyn auddepeHpoBaHus; UCCIEI0BAHNE
GyHKUIHNA ¢ TOMOILBIO MPOU3BOIHOM; TPUMEHEHUE IPOU3BOIHON HA
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HAXOXKJ€HUE HAauOOJBbIIET0 U HAMMEHBIIET0 3HaYEHUS (DYHKIINY;
COCTaBJICHUE YpaBHEHHUS KacaTeNbHOU K rpaduKy QyHKIIHH.

CamocrosiTtesibHasi paboTa
— Jloknan «Mcropus pa3BUTHS OHATUSA O IPOU3BOTHONY.
— JHoxnang «OCHOBONOJIOKHUKY MOHATHUS TPOU3BOIHAS.
— Joxnang «OCHOBONOJIOKHUKN MaTEMaTHYECKOTIO aHATIN3a».

— CocraBnenue CBOJTHOM TaOIUIIBI «ITpaBuna u hopMyIbl
g depeHIIUPOBAHMS.

— JHoxnan «lIpumeHeHne Nporn3BOIHON B HAYKE, TEXHUKE, MEAULIUHE U
PKOHOMHUKE.

— YwucnoBas Mociea0BaTeIbHOCTb, CIIOCOOBI 331aHNUs, BBIYUCICHHUE €€ YICHOB.

— Pemenue 3a1a4 Ha npuMeHeHne GOpPMYIIbl CyMMBbI OECKOHEUHO yObIBaromen
r€OMETPUYECKON IPOTPECCUM.

— CocraBnenue TaOIULIBI MIPUMEPOB KOHEYHOI/0eCKOHEUHOM U
yOBbIBaroOIIei1/BO3pacTarolieil HoCcae10BaTEeNbHOCTH.

Pazgen 10. IEPBOOBPA3HAS U UHTEI'PAJL

[Tonsarue nepBooOpazHO

[IpaBuna OThICKMUBaHUS IEPBOOOPA3ZHBIX

Briuucienue nepBooOpa3Hbix

[TonsiTe nHTErpasna

[IpaBuiia OTHICKMBAHUS UHTErpAJIa

Teopema HeroTona-Jleitoania

Brruucnenne unrerpana

[Tpumenenue unTerpana B Gu3NKe U FTEOMETPHUH

Brruncnenue minomazeit mnockux ¢uryp. [loHsTue 0 KpUBOJIMHEHHON Tpaneuuu
Boruncnenue miuomazeit miockux (Gpuryp ¢ moMoIpio OnpeeIeHHOTO HHTerpasa
Pemienne MmaremMaTn4ecKux M MPUKIAIAHBIX 33134

KoutposnbHas paborta o teme «IlepBooOpaszHast u MHTErpamy

AHanu3 KOHTPOJIbHON PabOThI

JdeMoHcTpanuu
«HE TIPETyCMOTPEHO»

JlaGopaTopHbie padoThI
«HE MPEeTYCMOTPEHO

IIpakTHyeckue 3aHATUSA
-peleHre 3a/1a4 Ha CBsI3b MEPBOOOPA3HON U €€ TPOU3BOHON; BHIYUCIICHHE
TUIONIA/IeH TUIOCKUX (PUTYp ¢ TIOMOIIBIO OMPEIEICHHOT0 HHTerpaa.
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CamocrosiTesibHasi paboTa
— Pedepar «Teopema Hrrotona-JleiiOuuia.
— Joknan «VcTopus pa3BUTHS MOHATHS MHTETpajia U IEPBOOOPA3ZHON.
— Ilpumeps! nprMeHEHUs UHTETpaNa B (PU3HKE U TEOMETPHH.
— IlpumeneHune nHTETrpansa Npu BEIYMCIEHUH TIJIOIIAAN KPUBOJIUHEWHON
Tpareuuu.
— Coobmenue «IIpumeHenue uHTErpasa B pa3iMuHbIX 00JIaCTIX HAYK.

Pasznen 11. YPABHEHHWSA U HEPABEHCTBA.
YpaBHeHus. PABHOCWIBHOCTh YPAaBHEHUH

OO1ue MeTobl pEeLCHUs] YpaBHEHU

PaunonaneHble ypaBHEHHUS .

WppauroHanbHble ypaBHEHUS

[loka3arenbHbIE YypaBHEHHS

Jlorapudmuueckue ypaBHEHUs

TpuroHomeTpryeckue ypaBHEHUs

Cucrembl ypaBHEHHI

Hcnonp3oBanue rpadukoB QyHKIUHI 1715 peLIEHHs] YPABHEHUM U CUCTEM
HepaBeHcTBa. PaBHOCHIIBHOCTE HEPABEHCTB

CucreMbl HEPaBEHCTB

PannoHaneHbIC HEpaBEHCTBA

HppaunroHanbHbple HEpABEHCTBA

IToka3aTenbHbIE HEPABEHCTBA

HepaseHnctsa ¢ MoaynsmMu

Pemenue HepaBeHCTB U CUCTEM HEPABEHCTB

KonTponbhas pabota o Teme «YpaBHEHUS U HEPABEHCTBA»
AHanu3 KOHTPOJIbHOM pabOTHI

JdeMoHcTpanuu
«HE TIPETYCMOTPEHOY

JlabopaTtopHbie padoThI
«HE MPEAYCMOTPEHO»

IIpakTyeckue 3aHATHS
— PenieHne paunoHanbHbIX, UPPALUOHAIBHBIX, TPOOHO-PALIMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB; PEIlICHUE MOKAa3aTeNbHBIX, JIOTApU(PMUIECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUH; PEILICHUE CUCTEM YPABHEHUHN U
HEPABEHCTB.
CamocrosiTenbHasi padoTa
— Joxman «Pa3BuTre NOHATUSA yPABHEHUE).

— HccnenoBanue ypaBHEHUN U HEPABEHCTB € MapaMETPOM.
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— CooOmeHue « OyHKIIMOHATBHO-TPaQUIECKUNA CTIOCO0Y.

— Maketsl «I"paduueckoe pelieHre ypaBHEHU U HEPABEHCTBY.

— CocraBnenue Tabauipl «Pa3nuyunbie criocoObl peleHus: CHCTEM
YPaBHECHUI.

— CocraBieHue CBOI[HOﬁ Ta6J'II/IHBI «HepaBCHCTBa, UX OCHOBHBIC CBOMCTBA.

Paszpen 12. CTEPEOMETPUA

B3anmuoe pacnosioxxeHne 1ByX IPSAMBIX B IPOCTPAHCTBE

[TapaiuteTbHOCTD MPSAMOM U IUIOCKOCTH. [TapamienbHOCTh MIOCKOCTEN
[leprieHIUKYISIPHOCTD NPSIMOM M IIJIOCKOCTH. IIeprieHIuKyIIAp 1 HaKJIOHHAs
Yron Mexay IpsSMOU U INIOCKOCTBIO. JIByTpaHHBIM YroJl. YTOJI MEXKIY
IIJIOCKOCTSAMU

[lepneHANKYISIPHOCTD ABYX MJIOCKOCTEH. AKCHOMBI CTEPEOMETPUHN

['eoMmeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapalIieIbHBIM MEpeHoc,

CUMMCTPHUSA OTHOCHUTCIIBHO IIJIOCKOCTHU

JdemoHcTpanumn
«HE MPEyCMOTPEHO»

JlaGopaTopHbie padoThI
«HE MPETYCMOTPEHO»

IIpakTuveckune 3aHATHS
«HE TPEYCMOTPEHO»

CamocrosiTeibHasi padoTa
— [Hoxman «VcTopus pa3BUTHS CTEPEOMETPUNY.
— Pedepar «JI1.Dlnep — Benukuii MaTeMaTUK, GU3UK U ACTPOHOM.
— CoBpeMeHHas aKCMOMaTHKa €BKJIMI0BOM T€OMETPHUHU.
— HeeBxumnoBa reomerpus.

Paznen 13. KOOPAUHATBHI U BEKTOPBI.
[IpssmoyronbpHas cucTeMa KOOpAUHAT B IpocTpaHcTBe. DOpMyria pacCTOSIHUSA
MEXKy ABYMSI TOUKaMH

Bekrtopsl, MO1y1b BEKTOpPA, PABEHCTBO BEKTOPOB
CnoxeHne BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO
PaznoxxeHnue BekTOpa 1o HanpaBJICHUSIM

VYron Mexay IByMs BEKTOpPaMHU

[Ipoekuus BekTOopa Ha 0cb. KoopanHaTel BEKTOpa
CkansipHOo€ IpOU3BEICHUE BEKTOPOB

Pemenne maremaTHueCKUX U MPUKJIIAIHBIX 33024
KonTtponbHas padota o teme «BekTops»
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AHanu3 KOHTPOJIbHON paboThI

JdeMoHcTpauuu
«HE TIPETYCMOTPEHOY

JlabopaTtopHbie padoThI
«HE MPEAYCMOTPEHO»

IIpakTHyeckue 3aHATHUA:
- JlericTBUSA ¢ BEKTOpAMU € 33JaHHBIMU KOOPJAUHATAMU

CamocrosiTesibHas1 padora:
— Joxknan «/cnosp30BaHUE BEKTOPOB MPHU JOKA3ATEIBCTBE TEOPEM
CTEPEOMETPUIN.
— Pedepar «/lekapToBa cucTeMa KOOPAUHAT B IPOCTPAHCTBEY.
— BexkropHoe 3amanue npsMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
— IIpumeHeHne BEKTOPOB AJIs BBIYMCIICHUM BEJIMYHH YTIIOB U PACCTOSHUM.

Pazngen 14. MHOI'OI'PAHHUKMN.

MHororpannuki. Bepinnasl, pedpa, rpaHu MHOTOTpaHHHKA

W3mepeHus B reoMeTpuu: NOHATHE 00beMa U IJIOMAAN TOBEPXHOCTU
MHOTOTPaHHHUKOB

[Tpusma: npsmas 1 HakJIOHHas mpusma. GopmMybl 00beMa U TIoLIaAn
MOBEPXHOCTH TPU3MBI

[Mapannenenunen u Kky0. @opmyssl 00beMa, MIOIMIATH TOBEPXHOCTH
napasuienienunena u Kkyoa

Pemienue 3a1a4 1o BeIYMCICHUIO 00BEMA U TUIOMIAAN TOBEPXHOCTU IPU3MBI
(mapaytenenurnena u Kyoa)

[Mupamuna. opmyiel 06beMa U TUIOIIAAN TOBEPXHOCTH MUPAMUIBI.
Yceuennas nupamuga. @opmyibl 06beMa U IUIOIMIAIN TOBEPXHOCTH YCEYSHHOM
IUPaMUJIBI

Pemienue 3a1a4 1o BeIYMCICHUIO 00BEMA U TUIOMIAAN TOBEPXHOCTU TUPAMUJIBI.
CumMmeTpHsi B MHOTOTPaHHUKAX: KyOe, mapaiesenunee, npusme, mupaMue.
Ceuenust ky0a, MPU3MBI U TUPAMUJIbI

[IpencraBienue o npaBUIBLHBIX MHOTOIPAHHUKAX: TETpadaApe, Kyoe, OKTaspe,
TOJeKadIpe, UKOCadApe

Kontponbhas pabota To Teme «MHOTOTpaHHUKI

AHanu3 KOHTPOJIbHOM paboThI

JdeMoHcTpanuu
«HE TIPEyCMOTPEHOY



JlaGopaTopHbie padoThI
«HE MPEIYCMOTPEHO»

IIpakTnyeckune 3aHATHS
- BBIYKCIICHHUE TUIOIIAIM TOBEPXHOCTU U 00beMa MPU3MBI, MTapajuielienunesa,
Ky0a, MUPaMHUJIbI, YCEUYCHHOU MUPAMUIBI

CamocrosiTenbHasi padoTa

—  Joxman « MHOTOrpaHHUKHM B apXUTEKTYPE U )KUBOIIACH

— Hoxnan «I1lnatoHOBEI 1 ApXUMEIOBBI TEIa»

— CocraneHue cBOIHOM Tabnuibl «O0bEM U IUIOIIA(b TOBEPXHOCTH
MHOTI'OTPaHHHUKOB»

— Ilpesentanus «lIpuMepsl MHOTOTPAaHHUKHU B IPUPOJIE U OBITY.

— MopnenupoBanue «IIpaBHIBHBIX BBITYKJIBIX U HEBBITYKIIBIX
MHOTOIPAHHHUKOBY.

— IIpesenranus «IIpaBuiabHbIE MHOTOTPAaHHUKH U UX PAa3BEPTKI».

Pasnen 15. TEJIA BPALLIEHU .

Humunaap. @opmMyiibl 00beMa U TUIOIIAIN TOBEPXHOCTH LHJIMHAPA

Pemenne 3a1ay no BEIUKCICHUIO 00bEMA U TUIOIIAIM TOBEPXHOCTH LIMJIMHAPA
Konyc. ®opmynsl 06beMa U MIIOIIA 1 TOBEPXHOCTH KOHYCa

Ceuenus Ten BpalleHUs: HWINHAPA, KOHyCa

Yceuennslit konyc. @opMyiibl 00beMa U TIOMAAN MTOBEPXHOCTH YCEYEHHOTO
KOHYycCa

Petienue 3a1au o BeIYUCIEHUIO 00bEMA U TIJIOIIAU TOBEPXHOCTH KOHYCA.
[Tap u chepa

Cedenus mapa

OObema 11apa 1 ero yacten

[Tnomans chepsr

Pemenue 3a1a4 no BEIUKCICHUIO IUIOMIAAN IOBEPXHOCTH U 00BEMA IIapa U €ro
yacTen

KacarenbHas miockocTs K chepe

VYpaBuenue chepsr

KonTtponbsHas pabota o teme: «Tena BpameHus»

AHanu3 KOHTPOJIbHON PaboThI

JdemoHcTpanumn
«HE MPEAYCMOTPEHO»

JlaGopaTopHbie padoThI
«HE MPETYCMOTPEHO»

IIpakTHyeckue 3aHATHUA:

25



- BEIYHUCJICHHUC IIJIOIAAW IMMTOBCPXHOCTH U oO0beMa HUJIMHApPA, KOHYCa, YCCUCHHOI'O
KOHYCa, Imapa, HiapoBOro CErMeHTa, mapoBOro CEKTopa

CamocrosiTesibHasi padora:

Hoxknan «CuMMeTpus Te BpalLEHUs

Joximan «IlomoOue Tem»

CocraBnenue cBoiHOM Tabnuibl «O0BbEM U 10U/ TOBEPXHOCTHU TEI
BpaLICHUA»

Hoxkinan «B3aumHoe pacronokeHue MpoCcTPaHCTBEHHBIX (QUryp»
[Ipe3entanus «CedyeHus U pa3BEPTKU TEJI BPALIEHUS»

[IpesenTanus «[Ipumeps! Ten BpaleHus B IPUPOAE U OBITY».
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4. COJJEP’)KAHUE NPOPUJIBHOMN COCTABJISIOIIEN
44.02.02 «IIpenogaBaHne B HAYAJIbHBIX KJIACCaX»

[TpodunpHas cocrapnstomas yueOHOW TUCIHUIUIMHBI « MaTemMaThkay peanu3yercs
3a CYET yBeIMUYEHUs TNIyOUHBI (POPMUPOBAHUSA CUCTEMBI YU€OHBIX 3aJaHUM TaKHX
OUIAKTHYECKUX  €AMHUIl TEeM TMporpaMMbl Kak  «Anarebpa», «OCHOBBI
TpuroHoMerpum», «®OyHKIMM HUX cBoiictBa u  rpadukm», «Hauana
MaTEeMaTHYECKOTO aHAIN3a», «Y PABHEHHS U HEPABEHCTBaY, «['eomeTpus».

Oto obecneunBaeT A()PEKTUBHOE OCYIIECTBICHHE BBIOPAHHBIX IIEJEBBIX
YCTaHOBOK, OOOTramieHHe pas3iaudHbX (opM ydeOHOM [eATeNbHOCTH 3a CYUET
COIJIACOBaHUsl C BEAYIIMMM JAESITEIbHOCTHBIMH XapaKTEPUCTHKAaMHU BbIOpAHHOU
cnenuanbHOoCcTH. [lpoduibHas cocraBisolmias oTpaxaercs B TpPeOOBaHUAX K
HOJIFOTOBKE 00OY4YaOIIMXCsl B YACTH:

— oOmel cucrteMbl 3HAHUH: COAEpXKATENbHbIE NPUMEPbl HCIOIb30BAHUS
MaTeMaTHUYECKUX UJIeH U METOJOB B IIPO(PEeCCHOHAIBHOMN 1€ATENbHOCTH;

— YMEHHUH: pa3Inyue B YpOBHE TpeOOBaHMM K CIOKHOCTH IPUMEHSIEMbIX
QJITOPUTMOB;

— TPAKTHYECKOTO HCIOJIb30BAHUSA MPUOOPETEHHBIX 3HAHUA U YMEHHIL:
UHAMBUAYAJIbHOTO y4e€OHOrO OMbITa B TMOCTPOSCHUU MaTEeMaTHUECKHUX MOJIEIeH,
BBIMIOJITHEHUH  MCCIIEAOBATEIbCKUX M  NPOEKTHbIX pabor. I[Ipodunmzanus
OCYLIECTBJISIETCA 3a CYET HCIOIb30BAaHUSA MEXIPEIMETHBIX CBS3€M C IpYyruMu
JUCUUIIMHAMY, YCUJIEHUEM M PACUIMPEHHEM IMPUKIATHOTO XapakTepa H3y4eHHUs
MaTE€MaTUKH, NPEUMYLIECTBEHHON OPHUEHTAlME Ha alrOPUTMUYECKUNA CTHIIb
NIO3HABATEJIBHON JAESITENBHOCTH C Y4ETOM I'yMaHUTapHOIO Npoduis BbIOpaHHOU
CIIELUAJILHOCTH.

ITpodunpHas HaNpPaBIEHHOCTh OCYILECTBISETCS TAKXKE IMyTEM YBEJIWYEHUS JIOJIH
CaMOCTOSITENIbHON paboThl 00yUaroluXcsl, pa3aIMdHbIX (OpPM TBOpPUECKOW pabOThI
(MOATOTOBKH M 3alIUTHI pedepaToB, IPOCKTOB).

Tematnueckuil KOHTPOJIb 3HAHUN OOYYaAIOUIUXCA OCYIIECTBISIETCS MPOBEACHUEM
MPAKTHYECKHUX, KOHTPOJBHBIX paboT, MPOBEPKOI 3HAHMI B OpME TPEHUPOBOUHBIX
U JAMarHOCTUYECKUX paboT. [IpoMexyTouHbIi KOHTPOJIb MPOBOAUTCS B (opme
KOHTPOJIbHBIX ~pa0oT. 3aBepliaercs H3yYeHUE TUCHUIUIMHBI MUCHhMEHHBIM
DK3aMEHOM.
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5. TPEBOBAHMS K PE3YJIBTATAM OBYUYEHUA

OcBoenue COJICp)KaHUS y4eOHOM TUCIUTLIINHBI «MartemaTtuka
obecrneunBaeT TOCTHKEHUE CTYJIEHTAMH CJICIYIOIMINX Pe3yJdbTATOB:

JIUYHOCMHbIX:

— c(opMHPOBAHHOCTH MPEJCTABIICHUN O MaTeMAaTHKE KaK YHUBEPCAIBLHOM SI3BIKE
HayKH, CPEIICTBE MOJICIIMPOBAHMS SIBIICHUH M TIPOIECCOB, WACSIX M METOJax
MaTeMaTHKH;

— TOHUMAaHHE 3HAYMMOCTH MaTEMaTHKH Il HAyYHO-TEXHHUECKOTO Iporpecca,

— chopMHpOBAaHHOCT,  OTHOIICHHMS K  MaTeMaTHKe Kak K  9acTd
00IIeYeIOBEUECKON KyJIbTyphl Yepe3 3HAKOMCTBO C HWCTOpUEH pPa3BUTHS
MaTE€MaTHUKH, YBOJIIOIIMEN MAaTEMAaTHYECKUX UJIEH;

— pa3BHTHE JIOTHYECKOTO MBIIICHUS, IPOCTPAHCTBEHHOIO BOOOpaKCHHS,
AITOPUTMUYECKONW  KYJNBTYpbl, KPUTHYHOCTA MBIIIJICHUSI HAa  YPOBHE,
HeoOXomuMoM aiisg  Oyaymied  mpodeccHoHaNIbHOW — AESTENbHOCTH, IS
IPOAOHKEHUS 00pa30BaHus U caMo00pa30BaHUS;

— OBJIQJICHUE MAaTeMaTHYCCKUMHU 3HAHMSIMH W YMEHHUSMH, HEOOXOIWMBIMH B
MOBCEIHCBHON JKWM3HH, JJII OCBOCHHS CMEXKHBIX E€CTECTBCHHO-HAYIHBIX
JTUCIMIUIMH H JIUCHHAILIMH  TTPO()EeCCHOHAIBHOTO IHKJIA, JUISL  TOJyYeHUs
oOpa3oBaHusi B 00JacTiX, HE TPEOYIOUIUX YIIyOJIEHHOM MaTeMaTH4eCcKO
IOJITOTOBKH;

— TOTOBHOCTHh M CIIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpPa30BaHUIO,
Ha TPOTSHKEHUM BCEH JKM3HM, CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHMUIO KaK YCJIOBHIO YCIEIIHON MPOQEeCcCHOHATHHON W OOIIECTBEHHON
JeSITEIEHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIPHON TBOPYECKOW M OTBETCTBEHHOM
JICSITCIIBHOCTH,

— TOTOBHOCTh K KOJUIEKTHMBHOH pabOTe, COTPYJAHHYECTBY CO CBEPCTHHUKAMHU B
oOpaszoBarenbHON, OOIIECTBEHHO TMOJE3HOHM, y4eOHO-HCCIIE0BATENbCKOM,
MIPOEKTHOM U JPYTHUX BUAAX ACSITEILHOCTH;

— OTHOIIEHHE K MPO(eCcCHOHANTBHON NEeATEeIPHOCTH KaK BOBMOKHOCTH Y4acTUS B
pEIICHUN JINYHBIX, OOIIECTBEHHBIX, TOCYJAaPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0JieM;

mem anpedmemublx:

- YMEHHUC CaMOCTOATCIIbHO OHNPCACIIATE HCIU ACATCIbHOCTH H COCTAaBJIATH
IJ1adbl ACATCIBHOCTH, CaAMOCTOSATCIBbHO OCYIICCTBIIATHL, KOHTPOJIUPOBATHL H
KOPPEKTHUPOBATL ACATCIIBHOCTL, MCIIOJB30BATh BCC BO3MOXKHBIC PCCYPCHI IJIA
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JOCTHKCHHSI TIOCTABIICHHBIX IEJe W pealu3alud IUIAaHOB JCSTEIbHOCTH;
BBIOMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAITHIX;

YMEHHE MPOAYKTHUBHO OOMIAThCSI M B3aMMOJCHCTBOBATH B TIPOIECCE
COBMECTHOH JIEATENHHOCTH, YYUTHIBATh TO3UIMM JPYTHX YYaCTHHUKOB
JeSTeNbHOCTH, 3G (HEKTUBHO pa3pemiaTh KOH(PIUKTHI;

BJIa/ICHUE HaBBIKAMHM [O3HABATENbHON, Yyue€OHO-MCCIENOBATENLCKON H
POEKTHOM JEeATENbHOCTH, HaBbIKAMHU pa3pelleHus ImpobiieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHMCKY METOJIOB PEIICHUS MPAKTUYECKUX
3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITENBbHOW HH(DOPMAIMOHHO-
MO3HABATEIILHON NIeATENhHOCTH, BKJIIOYAass YMEHHE OpPHEHTHPOBATHCS B
pPa3IMYHBIX ~ WCTOYHHMKAX  MHQPOpMAIMH, KPUTHYECKH  OIICHUBATh |
UHTEPIPETHPOBATH HH(POPMAIIHIO, TOTYyIaeMYIO U3 PA3THYHbIX UCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHHE SICHO, JIOTHYHO W TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIONB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA;

BJIQJICHWE HaBBIKAMH T[IO3HABAaTEIbHOW pedrekcud Kak OCO3HAHWUS
COBEpIIAeMbIX JCHCTBUI W MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB U
OCHOBaHUM, TpaHMI] CBOErO 3HAHUS M HE3HAHMs, HOBBIX MO3HABATEJIbHBIX
3a]a4 U CPEJICTB AJIS UX JOCTHKEHUS;

LEJICYCTPEMIICHHOCTh B TOMCKAaX M MPUHATUHN PELIeHUH, COOOPa3UTENbHOCTh
U UHTYHUIUS, PAa3BUTOCTh NMPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIIOCOOHOCTD
BOCIIPUHUMATh KPacOTy U TAPMOHUIO MHPA;

npeomemHulx:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUH O MAaTeMaTUKEe KaK YacTh MHUPOBOM
KyJIbTypbl M MECTE€ MAaT€MaTUKd B COBPEMEHHOW IUBMIIM3AIMH, CIOCO0ax
ONMCAHMUS SIBJICHUW PEAIbHOTO MUPA HA MaTEMATUYECKOM S3BIKE;
c(OpPMUPOBAHHOCTh TMPEJCTABICHUNA O MAaTeMaTHYECKUX MOHATHSIX Kak
BAKHEUIIINX MAaTEMaTUYECKUX MOJEIIAX, MMO3BOJIAIOIINX ONKUCHIBATh U U3y4aTh
pas3HbIE IMPOLECCHl U SBJICHUS; TOHUMAaHUE BO3MOKHOCTU aKCHOMAaTUYECKOTO
IIOCTPOCHUS MATEMATUYECKUX TEOPUM;

BJIaJICHUE METOJAMU JOKA3aTeJIbCTB U aJrOPUTMOB PEILICHUS, YMEHHUE UX
IIPUMEHSATH, IPOBOAUTH J1I0KA3aTEIbHBIE PACCYKACHHUS B XO€E PELICHUS 3a/1a4;
BJIAJICHUE  CTAaHJAPTHBIMM  [PUEMAMU  PEUICHUS  PAlMOHAIBHBIX U
VppalMOHAIBHBIX,  IIOKa3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPAaBHEHMM W  HEPABEHCTB, UX CHUCTEM; HCIIOIb30BaHUE  T'OTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCJIE U1 IIOMCKA IIyTH PEIIEHUS U
WJUTFOCTPALMN PELICHNs] YPABHEHU U HEPABEHCTB;

c(OpMHUPOBAHHOCTH MPECTABICHNUN 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHUECKOTO
aHajnu3a U HUX CBOMCTBAaX, BJIAJICHUE YMEHUEM XapaKTEpU30BaTh ITOBEICHUE
(GYHKIMI, MCHONB30BAHUE TMOJYYCHHBIX 3HAHUW [JIs1 OMHCAHMS U aHaau3a
pEAIBbHBIX 3aBUCUMOCTEN;
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BIQJCHUE OCHOBHBIMU IOHATUSMH O IUIOCKUX H IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

c(OpPMUPOBAHHOCTh YMEHMS paclo3HaBaTb I'E€OMETpUYECKHe (UIYphl Ha
4epTekax, MOJAEIAX U B PEAIbHOM MHpPE; NPUMEHEHHUE HM3YyYEHHBIX CBOMICTB
reoMeTpuueckux puryp u ¢GopmMyn s pelleHds TeOMETPUYECKUX 3a7ad U
3a/1a4 € MPAKTUYECKUM COJIEPKAHUEM;

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O Mpoleccax M SBICHUSIX, HMEIOIIUX
BEPOSTHOCTHBI XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM
MHpE, OCHOBHBIX MOHSTHAX DJIEMEHTAPHOW TEOPUM BEPOATHOCTEU; YMEHHUM
HaXOJWTh U OLEHUBATh BEPOATHOCTH HACTYIJICHUS COOBITUN B MPOCTEUIINX
IIPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaAKTEPUCTUKHU CIyYalHbIX BEJINYMUH;
BJIaJICHUE HABBIKAMHU HCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIpU
pelIeHuy 3a1a4.
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6. YCJIOBUSA PEAJIM3ALIMU TPOTI'PAMMbI JTUCIHHUITJIMHbBI

TpedoBaHUsA K MUHUMAJIBbHOMY MATEPUAIbHO-TEXHUYECKOMY 00eCIedeHH 0
Peanuzanus nmporpamMmbl JUCHUIUIMHBL TpeOyeT HaIu4usl y4eOHOTro KaOuHeTa
«MaremaTuKky ¢ METOAUKOW MPENOAABAHUD)

O6opynoBanne yueOHOTO KaOWHETA:
— NHdopManmoHHbIe CTEHIBI TIO pa3/ieiaM MpOrpPaMMBbl;
— AyauoBu3yalbHbIE CPEACTBA IO pa3jiesiam;
— YepréxxHble UHCTPYMEHTHI,
— NuanuBunyansHbie, mudGepeHnnpoBaHHbIC 3aaHUS;
— OmnopHbIe KOHCTIEKTHI 10 pa3zeiiaMm;
— JAupakTuueckue MaTepuarbl;
— TBopueckue u NpoeKTHbIE PabOThI CTYAEHTOB.

Texaudeckue cpeacTra 00ydeHUs:
— IlIpesenTanmonnoe 060pyI0BaHUE;
— TIK;
— WHTepakTHBHAs JOCKA.

NudopmanuonHoe odecrnieyenre 00y4eHust
s npenogaBaresien

1. Marematuka. Kaura myis mpemnonmaBaTenell: METOAMYECKOE IMOCOOWEe IS
HITO, CIIO / M.WU.bammakoB. — M.: M3natenbckuii EHTp «AKaaemMusy,
2017. —224c.

2. bammakoB M.W. MaremaTtuka: yueOHHK JJIs1 CTYA. YUPEKACHUN cpel. pod.
obpazoBanus. — M., 2017.

3. bammakos M.M. MaTtematuka: yueOHUK TSI CTYI. YIPEXKACHUH cpel. mpod.
obpazoBanus. — M., 2019.

s cTyneHToB
1. bammakoB M.M. Maremaruka: yaeOHUK IJIs1 CTYI. YAPEXKACHUIN cpell. mpod.
obpazoBanus. — M., 2017.
2. bammakoB M.U. Marematuka: y4eOHUK JJI CTYA. YIPEKISHUN cpea. mpod.
obpazoBanus. — M., 2019.
3. bammakoB M.M. MaremaTtuka. DJIEKTPOHHBIM y4€0.-METOJI. KOMILIEKC JIJist
CTy. YUpexjaeHuu cpea. npod. oopazoBanus. — M., 2015.
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10.

11.

12.

13.

14.

JlonosiHUTEIbHBbIE HCTOYHUKH
baspun . 1. MATEMATUKA 2-¢ u3z., nep. 1 nomn. Y4eOHUK U TPAKTUKYM
s CITO.- M.:U3narensctBo FOpaiit, 2019.
boromoioB H. B. TEOMETPUSA. Vwuednoe mnocodoue mguga CIIO.-
M.:U3narensctBo FOpaiit, 2019.
boromoinos H. B. IPAKTUYECKUE 3AHSTUA 110 MATEMATUKE B 2 4.
YACTb 1 1l1-e w3n, mep. U ponm. VYuebnoe mocobue nus CIIO.-
M.:U3narensctBo FOpaiit, 2019.
Bboromoinos H. B. IPAKTUYECKUE 3AHSTUA 110 MATEMATUKE B 2 4.
YACTb 2 1l1-e wu3n, mep. M pom. VYuebnoe mocobue nus CIIO.-
M.:U3narensctBO FOpaiit, 2019.
boromosioB H. B., Camoitnenko I1. . MATEMATHUKA 5-e u3n., nep. U mor.
VYuebnuk s CIIO.- M.:U3narensctBo FOpaiit, 2019.
I'ycer B. A., Koxyxos U. b., [IpokodseB A. A. TEOMETPUS 2-e uzn., uchp.
N non. Yuebnoe nocodue pist CI1O.- M.:MU3narensctBo FOpaiir, 2019.
Hopodeera A. B. MATEMATHUKA 3-e uzn., nep. U non. Yueonuk ais CIIO.-
M.:UznarensctBO FOpaiit, 2019.
Martematuka : yue6. I[locobue / JL.U. Illunosa, A.E. IllunoB. — Mocksa :
NH®PA-M, 2019.
Martematuka : yueOHuk / A.A. anasa. — 3-e uza., ucnp. U non. — Mocksa :
NHO®PA-M, 2019.
Marematuka: y4eOHOE TOCOOME il yYaluxcs Ha4daldbHBIX M CPEIHHX
npoecCHOHANBHBIX 00pa30BaTEIbHBIX YUPEXKIEHUN [DIeKTpOoHHBIN pecypc] /
MockBa: Poccuiickuii rocyJapCTBEHHbBIM YHUBEPCUTET TipaBocyaus, 20135.
ITaBmrouenko IO. B., Xaccan H. III. ; IToxg o6m. Pexn. ITaBmouenko 1O. B.
MATEMATHUKA 4-e uzn., nep. U gon. YueOHuk u npaktukym s CIIO.-
M.:U3narensctBO FOpaiit, 2019.
[Tox o6m1. Pen. TarapaukoBa O.B. MATEMATUKA. Vuebnuk mns CIIO.-
M.:1U3narensctBO FOpaiit, 2019.
Cenpix U. 1O., I'pebenmukoB 1O. b., Illesenes A. 10. MATEMATHUKA.
VYuebnuk u npaktukym st CI1O.- M.:UznatensctBo FOpaiit, 2019.
Credanona H. JI., CuerypoBa B. 1., Kouypenko H. B., Xapuronona O. B. ;
[lon  ob6m. Pen. Credanosoit H.J. MATEMATUKA  JUJIA
TTEJATOI'MYECKUX CITELIUAJIBHOCTEN. Yue6HHMK M NPaKTHKYM JUIs
CIIO.- M.:"3narenbctBO FOpaiirt, 2019.
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JUCT UBMEHEHUH U JIONOJHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No HU3MCHCHUSA, JaTa BHCCCHUA USMCHCHU A, No CTpaHUIIbl C ©BMCHCHHUCM;

BbLJIO

CTAJIO

OcHoBaHue:
HOI[HI/ICI: JINIIa BHECIIICTO U3MCHCHU S
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