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1. OBIIAAA XAPAKTEPUCTUKA PABOYEM TPOITPAMMBI YUYEBHOH
JUCIHUITIUHBI

1.1. MecTO TMCUMIVIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl

Vuebuplii  npeamer «MaremaTtuka»  SABISETCS NPOMUIBHBIM — yueOHBIM  IIPEIMETOM
00111e00pa30BaTENbHOr0 y4eOHOr0 IMKJIA OCHOBHOM MpodecCHOHaTbHOW 00pa3oBaTeNbHON
nporpaMMbl B cooTBeTcTBUH ¢ ®PI'OC mo crenuanbHOCTH CpeaHero mpogecCHOHATBLHOTO
obpazoBanus 38.02.06 ®uHAHCHI.
1.2. Illeab u mIaHUpyeMble Pe3yJabTATHI OCBOEHUS THCIUIIJIHHBI

B pamMkax nmporpamMmbl yueOHOM JUCHUIUIMHBI CTYJACHTAMH OCBAaHBAIOTCS YMEHUS M 3HAHUS

Kon
IIK, OK, JIP

YMmenus

3Hanud

OK 01.

Pacrio3naBate 3amady  uw/uiaum

npobsieMy B Mpo¢eCCHOHATHEHOM
W/WIM COLMAILHOM KOHTEKCTE;
aHaM3UpPOBaTh 3ahady W/WIH
npobieMy H  BBIIENATH €&
COCTaBHBIC YaCTH;, ONPEACIATH
ITaITbI pemeHus 3aJa4u;
BBISIBIIATH M 9)()EKTUBHO MCKATh
uHopmaIoo,  HEOOXOAUMYIO
JUIL  peUIeHUs 3aJa4d  W/Win
pOOJIEMBI;
COCTaBHUTh

mIaH  JeUCTBUS;

ONpCACIINTb HGO6X0,[[I/IMI>IG

pecypcsl;
BIIAJICTh aKTyaJIbHBIMU
METOJIaMU pabOTHI B
po(heCCHOHATTLHOM U CMEKHBIX
cdepax; peaanu3zoBaTh
COCTaBJICHHBIN IIJIaH; OLICHUBATH
pe3yabTaT U MOCIEACTBUS CBOUX
JEeUCTBUM (CaMOCTOSITEIHFHO UITH
C TIOMOIIIbIO HACTABHUKA)

aKTyaJIbHBIN PO EeCCHOHATHHBIN
U COLMaIbHBIN
KOTOPOM MPUXOAUTCS paboTaTh U

KOHTCKCT, B

KUTh, OCHOBHBIC HCTOYHHUKH

uHpOpPMALIUM M PECypChl s
pemieHust 3a7ad W TMpoOieM B

poQeCCUOHATHPHOM u/vm

COIMaJIbHOM KOHTEKCTC,

JITOPUTMBI BHITIOJIHEHHS paboT B
po(hecCHOHATEHOM U CMEXKHBIX
00J1acTsAX; METOIbI PabOTHI B
po(hecCHOHATEHOM U CMEKHBIX
chepax; CTpyKTypy IUIaHa JIst
pelIeHHs 33]1a4; TIOPSIIOK OLEHKU
pe3yIbTaTOB PEIICHUS 3a/1a4
npodeccuoHaNbHOMI
JeSITeITbHOCTH

OK 02.

OTIPECIIATh 3a7aud IS MTOMCKA
nHdopmanuu;
HEOOXOIUMBIE
UHpOpMaIINY; TUTAHUPOBATh
nporiecc ITOMCKa;
CTPYKTYPHPOBATH TOJy4aeMYIO

OTIPENIETISATh
HCTOYHHUKHU

UH(POPMALIHUIO;
HauboJee 3HaYMMOE B TEpPEYHE

BBIACTIATH

UHPOpPMaLNH; OLICHUBATh

HOMEHKJIATypa
MH(QOPMALMOHHBIX HCTOYHUKOB,
HPUMEHSIEMbIX B
npodeccuoHaTbHON
JeSITETbHOCTH;
CTPYKTYPHUPOBAHUS

IMPUCMBbI

¢dopmar
pe3yabTaToB

uHpOpMaINH;
odopMICHHS

MOKCKa UHpOpMAIINH;




IIPAKTUYECKYIO 3HAYUMOCTh | COBPEMEHHBIE CpeacTBa u

pe3ynbTaToB TIOWCKA; | yCTpOCTBa  WMH(pOPMATH3ALNY;
O0QOpMIIATh pe3ysbTaThl IOMCKA; | MOPAJOK HX MPUMEHEHUS U
MIPUMEHSATH CpeICTBa | IporpaMMHOe obOecrieyeHne B

WH()OPMAITMOHHBIX TEXHOJIOTHH | TPOoQeCCHOHATIBHON
TSt pelIeHusl | eI TeITbHOCTH
poeCCUOHATBLHBIX 3ajay;
UCTIOJIb30BaTh COBPEMEHHOE
porpaMMHoOe oOecrieueHHe

OK 04.

Opranu3oBbIBaTh paboTy | MCUXOJIOTHYECKUE OCHOBBI
KOJUICKTHBA u KOMaH/IbI; | JeSATEIbHOCTH KOJIJICKTHBA,
B3aMMOJIEIICTBOBATH C | ICUXOJIOTHYECKHE OCOOEHHOCTH
KOJUJIETaMH, PYKOBOJCTBOM, | TUYHOCTH; OCHOBBI IPOEKTHOMN
KITUEHTaMH B X0JIe | ASITeTbHOCTU
npodeccuoHanbHOM
JeATETbHOCTH

OK 05.

['paMOTHO M3MaraTb CBOM MBICTH | OCOOCHHOCTH  COIMAJIBHOTO U
U 0pOPMIISITH JOKYMEHTHI IO | KyJIBTypHOTO KOHTEKCTA,
npoeCCHOHAIBHONW ~ TEeMaTHKE | MpaBuja oopmIIeHUs
Ha TOCYIapCTBEHHOM S3bIKE, | JOKYMEHTOB ¥  TIOCTPOCHUS
NPOSIBJIATE  TOJIEPAHTHOCTh B | YCTHBIX COOOIICHUIA.

pa6oqu KOJJICKTHUBEC

JIP 4

[IposiBnsOIINN U JEMOHCTPUPYIOLIUN YBAXKCHHUE K TPYLy YEJIOBEKa,
OCO3HAIOIINI IEHHOCTh COOCTBEHHOTO TPY/Ia ¥ TPy/Aa APYTUX JIIOJCH.
OKOHOMHYECKH AaKTUBHBIM, OPHUEHTUPOBAHHBIH HA OCO3HAHHBIN
BBIOOp chepbl MpodhecCHOHATEHON IESTETFHOCTH C YY€TOM JIMYHBIX
JKU3HCHHBIX TUIAHOB, TMOTPEOHOCTEH CBOEH CEMBbH, POCCHMCKOTO
obmecTBa. Bripakarommii 0CO3HAHHYI0 TOTOBHOCTh K TOJYYEHHUIO
npogecCHOHATIBLHOI0 00pa3oBaHMsl, K HEMPEPHIBHOMY 0Opa30BaHUIO
B TE€UYEHHE >KU3HU J[EMOHCTpHUPYIOIIUI ITO3UTUBHOE OTHOILIEHUE K
pPEeryIMpOBaHUI0 TPYJIOBBIX OTHOWIEHUH. OpHEHTUPOBAHHBIA Ha
camooOpa3oBaHue M MPO(PECCHOHATBHYIO TIEPErnoAroTOBKY B
YCIIOBUSIX CMEHBl TEXHOJOIMYECKOrO YyKiaJa W COMYTCTBYIOIIMX
conuaNbHBIX epemMeH. CtpeMsmiicss K GOpPMUPOBAHHIO B CETEBOU
cpele JHMYHOCTHO M  MNpO(EeCCHOHAIBHOIO KOHCTPYKTUBHOTO
«1GpOBOTO ClIe1a»

JIP 6

OpueHTHpOBaHHBII Ha IPO(eCCHOHANTBHBIC JOCTH)KEHHS, ACATSIHHO
BBIDKAIONIMI IMO3HABATEJbHBIE HWHTEPECHI C YYETOM CBOHX
crocoOHOCTeH,  00pa3oBaTeNbHOrO M MPO(GECCHOHATBLHOTO
MapuIpyTa, BHIOpaHHOH KBanu(UKaLUU




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI JMCHHUIIIMHBI M BUABI Y4e0HO# padoThI

Bun yue6HO# paboThI

O0BeM B yacax

O6beM 00pa3oBaTENIbHOM MPOrpaMMbl yueOHON AUCIUITIINHBI 330
O0BeM paboThI CTYACHTOB BO B3aUMOJICHCTBUH C TIPETIOIaBaTelIeM 312
B TOM YHCJIE!

TeopeTuieckoe o0ydeHue 220
[IPaKTUYECKUE 3aHATUS 92
nabopaTOpPHBIE 3aHITH

KOHTPOJIbHBIE PAOOTHI

KypcoBOil mpoekT (paboTa) (eciu mperycMOTPEHO)

caMOoCTOsTeNIbHas paboTa

[IpomexxyTouHas arrectanus B GopMe SK3aMeHa 18




2.2. TemaTnyeckuii IVIAH U CO/IeP:KaHNe Y4eOHOM AU CIUIINHBI

ypaBHCHI/IH 1 HCPABCHCTBA.

JluHeliHble, KBaJIpaTHbIE, IPOOHO-TMHEHHBIC YPABHEHHUSI M HEPABEHCTBA

HaumeHoBaHue pa3aesioB U Coneprxkanue yueOHOro Mmarepuasa u GopMbl OPraHu3anMu 1eATeJTbHOCTH gﬁbe dopmMupyembie
TeM CTYAEHTOB KOMIIeTEHIINH
4acoB
1 2 3 4
Pasnen 1. [loBTOpeHHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 22
Tema 1.1 Conep:xanue yueOHOT0 MaTepuaja 2
Henb 1 a2 MATCMATURE IPU B 06 s apig o YMEHHUS 110 MaTeéMaTuKe B Mpo(eCCHOHAILHON U TTIOBCEIHEBHOM
OCBOEHMH CIIELIUATBHOCTH. eSITETbHOCTH.
Tema 1.2 Coneprkanue y4eOHOro marepuasia 4
Yucna v BBIYUCIICHUS. o 6 OK01., OK 02.,
T—— JeiicTBus Hax MONIOKHUTELHBIMI 1 OTPULATENLHBIMH HHCIIAMH, OOLIKHOBEHHBIMH 1 OK 03., OK 04.,
JNECATUYHBIMU Jpo0siMu. JIEHCTBUS CO CTENMEHSIMH, (OPMYJIbl COKPAIIEHHOTO OK 05., OK 06.,
YMHOXEHUS. JIP 4, 6
Buel miockux Guryp m ux 1uiomnas.
B ToM yHcie, NPAKTHYECKUX 3aHATHI 2
[paktnueckoe 3anstue 1. 2
Brruucnenue mionranei miockux ¢uryp. Pemenne 3amaum u3 Kypca reoMeTpuu Ha
IJIOCKOCTH.
Tema 1.3 Coneprkanue y4eOHOro MmarepuaJia 4
[IpotieHTHBIE BHIYUCIICHHUS. [Ipocteie mponeHTHI. Pa3Hbie cIOCOOBI UX BHIYHCICHUS.
CJ10HBIE TPOILICHTHI.
B ToM yKcie, NPAKTHYECKUX 3aHATHI 4
[IpakTnueckoe 3anstue 2. 2
Brrunciaenue npocThIX M CIOKHBIX MPOIIEHTOB.
[IpakTnueckoe 3anstue 3. 2
Perrenue TUTIOBBIX 3a/1a4 Ha MPOIEHTHI.
Tema 1.4 Coaep:xanue yueOHOT0 MaTepuaJja 2




B Tom YUCJIE, MPAKTUHICCKHUX 3aHATHH

[IpakTnueckoe 3anstue 4. 2
Perienne TUHEWHBIX, KBaJIPATHBIX, APOOHO-IMHEHHBIX YpPaBHEHUH 1 HEPABEHCTB.
Tema 1.5 Copepxanue y4eOHOro MaTepuaJia 4
CucreMbl ypaBHEHUN U CniocoObI perieHus CUCTEM JIMHEWHBIX YpaBHEHUH.
HEPABEHCTB. CucreMbl HEpaBEHCTB.
Tema 1.6 Coaep:xanue yueO0HOr0 Marepuaja 4
@DyHKIMU, UX CBOUCTBA. Crioco0sl 3amanust pyHKIHA. O01acTh ONpeaeneHust 1 MHOKECTBO 3HAUCHHH
CnocoOsl 3a1anHus QyHKUIMH. (byHKIHIA.
CpoiicTBa GyHKIUH: YETHOCTH, HEUETHOCTD, IEPUOTUIHOCTD HyHKIMH. [ padux
GYHKITUN.
B ToM uncie, npakKTHYeCKUX 3aHATHI 2
[Ipaktrueckoe 3ansaTue 5. Pemenue 3anad no reme «OyHKIMHU, UX CBOMCTBAY. 2
Tema 1.7 Coneprkanue y4eOHOro marepuaJia 2
BxonHoi KOHTPOITh Pemenue 3anaud o pasaeny «IloBropeHne Kypca MaTeMaTUKUA OCHOBHOM ILIKOJIBD).
[IpakTuyeckoe 3ansarue 6.
KonTponbhas pabota o paszneny «IloBropenue Kkypca MaTeMaTHKH OCHOBHOM
ILKOJIBDY. 2
Pasnes 2. KoMiekcHbIe Y CIa 6
Tema 2.1 Coaep:xanue yueOHOro Mmarepuaja 4 OK 01., OK 02.,
KommnekcHble uncia [Tonsatue komruiekcHoro yucia. ConpsikeHHbIE KOMIUIEKCHBIE YHCIIa, MOYJb U OK 03., OK 04.,
apryMeHT KOMIUIEKCHOTO ynciia. @opma 3anucu KOMIUIEKCHOTO Yrciia OK 05., OK 06.,
(reomeTpuyeckas, TPUTOHOMETpUYECKas, anredpandeckas). ApupmMeTudecKue JIP 4,6
JEUCTBUS C KOMIUIEKCHBIMH YUCJIAMH.
Tema 2.2 Coaep:xaHue yueOHOro Mmarepuasa 2
[IpuMeHeHne KOMIUIEKCHBIX BrinonHeHne pacueToB ¢ IOMOILBIO KOMIUIEKCHBIX unce. [Ipumeps! nenonp30BaHus
qucen KOMIIJIEKCHBIX YHCEI.
B ToM yHcie, NPAKTHYECKUX 3aHATHHI 2
[Ipaktnueckoe 3ansTue 7. Pemenue 3amad. 2




Pasneu 3. Crenenn u kopuu. Crenennasi pyHKuus

18

Tema3.1 Copepxanue y4eOHOro MaTepuaJia 4
[Tonsitue kopHs. CBoiicTBa [TonsTHE KOPHA N-0H CTENEHU U3 AEUCTBUTENBHOTO yKcia. CBOMCTBAa KOPHS N-0i
KOpHSL. CTCIICHH.
Tema 3.2 Coneprkanue y4eOHOro marepuaJia 2
[Ipeo6pazoBanue =
. . [Ipeo6pa3oBanre uppaOHAIBHBIX BBIPAKEHUH.
BBIPAKEHUH ¢ KOPHSAMHU N-0it
CTETICHH
Tema 3.3 Coaep:xanue yueOHOro marepuasa 4
Pemenue nppaunoHanbHbIX
YPaBHEHU U HEPABEHCTB PaBHOCMIIBHOCTB MppalIMOHAIBHBIX YPABHEHHI U HEPABEHCTB.
MeTopbl X pelIeHus.
B TOM umcie, NpaKTHYEeCKUX 3aHATHI 2
[MpakTuueckoe 3ansTue 8. 2
Pemienue nppanmoHaJbHbIX YPABHEHUN U HEPABEHCTB.
Tema 3.4 Coaep:xaHue yueOHOT0 MaTepuaja 6
[TonsaTue crenenu. ColicTBa IlonsTHE CTENIEHN C pallMOHAIBHBIM NOKa3aTeneM. CBOMCTBA CTENEHU C
CTEIEHHU. palMOHANBHBIM  [TOKA3aTeJIEM.
CreneHHble QyHKIHH. [lonsTHE CTENIEHHU C IEHCTBUTENBHBIM NOKa3areneM. CBONCTBA CTENEHHU C
PALMOHANBHBIM T10KA3aTEIEM.
CreneHHble PyHKIMH, UX CBOWCTBA U IrpaMKU
Tema 3.5 Coaep:xaHue yueOHOT0 MaTepuaJja 2
Pemenue 3amaq. Hcnonb30BaHNe CBOMCTB CTENIEHHOM (DYHKIIMU TPU PEIICHUH YPaBHEHUH 1
Crenenn v kopuu. CTENEHHAs | HepaBEHCTB.
yHKISI. B TomM yucie, npakTHYEeCKUX 3aHATHI 2
[IpakTnueckoe 3anstue 9. 2

Pemenue 3aia4 ncnonap30BaHUE CBOMCTB CTENEHHOMN (DYHKIIMU NPU PELLICHUN
YpaBHEHM U HEPABEHCTB.

OK 01., 0K 02.,
OK 03., OK 04.,
OK 05.,

JIP 4,6




Paznen 4. Iloka3arenbHast pyHKIHS

18

Tema 4.1 Copepxanue y4eOHOro MaTepuaJia 4

[Moka3zarenpHas QyHKINS, €€ Ornpenenenue nokasarelbHON (YyHKIIUU, €€ CBOMCTBA U TpaduK.

CBOMCTBA. 3HAKOMCTBO C IPUMEHEHUEM MOKA3aTeIbHON (DYHKITHH.

Tema 4.2 Coaep:xaHue yueOHOro Mmarepuaja 8

Pemennie  moka3aTenbHBIX [TokazarenbHbIE YpaBHEHHS 1 HEPABCHCTBA.

YpaBHEHUI U HEPABEHCTB. OcHOBHbBIE IPUEMBI HX PELICHUS: METO]] YpaBHUBAHUS MTOKa3aTenei, MeTo]] BBeICHUS OK01., OK 02,
HOBOI nepeMeHHOH!, PYHKIIMOHAJIbHO-TpadhUUIEeCKUIA METOL. OK 03., OK 04.,
B ToM uncIe, NPAKTHYECKHX 3aHATHI 4 OK 05., OK 07
[Ipakruueckoe 3anstue 10. 2 JIP 4, 6
Pelienne nokazarebHbIX YPAaBHEHUMH.
[Mpakruyeckoe 3ausitue 11. 2
Perienne noka3aTesbHBIX HEPABEHCTB.

Tema 4.3 Coaep:xanue yueOHOT0 MaTepuaja 4

Cucrembl OKA3aTCILHBIX OCHOBHBIE IPHEMBI PENIEHUS CUCTEM MOKA3aTENbHBIX YPABHEHHIA.

YpaBHEHUH.

Tema 4.4 Coaep:xaHue yueOHOT0 MaTepuaJja 2

Pemienue 3aauy. PenieHune nokazarenbHbIX YPaBHEHUN U HEPABEHCTB.

IToxazarenbHas QyHKIUSL. B Tom 4ucie, npakTHYeCKUX 3aHATHI 2
[IpakTyeckoe 3ansatue 12. 2
PenieHune nokasarenbHbIX YPAaBHEHUN U HEPABEHCTB.

Paszpnen S. Jlorapugmel. Jlorapupmudeckas GyHKuus. 30

Tema 5.1 Conepxanue y4eOHOro MaTepuaJa 4

Jlorapudm uncna. Jlorapudm uncina. OcHOBHOE J0rapu(h)MHIECKOE TOKIECTBO.

JleCATUYHBIN U HATYpAIbHBIH JlecATHYHBIN U HATYPaTIbHBIN JOrapu(Mbl, YUCIIO €

norapum, YUCIIO e

Tema 5.2 Conepxanue y4eOHOro MaTepuaJa 6 ORI OO

OK 03., OK 04.,




CroiictBa  sorapu(moB.
Onepanus gorapupMUpOBaHUs

Cgoiicta norapudmon. Onepanus orapuMupoBaHHUsL.
[IpeobpazoBanue JorapupMUUECKUX BBIPAKECHUH.

Tema 5.3
Jlorapudmuyeckas GpyHkuus, ee
CBOMCTBA.

Conep:xaHnue yueOHOT0 MaTepuaJja

Onpenenenue norapudmudeckoil pyHKIMH, ee CBOMCTBA U IpaduK.

Tema 5.4

Pemenne
JorapuMUIECKUX
YpPaBHEHUM U HEPABEHCTB

Copepxanue y4e0HOro MaTepuaJia

[MonsTre norapupmMuueckoro ypaBHeHus. PABHOCUIBHOCTD JIorapu(pMuIecKux
ypaBHeHUH. Onepaliyisi MOTEHIMPOBAHUS.

Tpu ocHOBHBIX MeTONA peLIeHUs JTorapu(MUIECKUX ypaBHEHUN: (PyHKIIMOHAIBHO-
rpadu9YecKuii, METOI MMOTCHITUPOBAHMSI, METO/I BBEICHHUS HOBOM IMEPEMEHHOM.

Jlorapudmuueckue HEPaBEHCTBA. PaBHOCHIIBHOCTB JorapupMUIECKUX
HEPaBEHCTB.

B Tom YHUCJIE, MPAKTUICCKUX 3aHATHIl

[IpakTnyeckoe 3ansarue 13.
Pemenue norapumMuveckux ypaBHEHH U HEPABEHCTB.

Tema 5.5 Conep:xanue yueOHOT0 MaTepuaja

CucreMmsl orapuMuyecKux ANTOPUTM  PEIICHUS CUCTEMBI JIOTAPHU(YMUUCCKUX YPABHCHH.
YpaBHECHUHU

Tema 5.6 [Mpumenenue norapudma. Jlorapupmudeckas cimpaib B pUpoe.

Jlorapudmsl B ipupoze u
TEXHHUKE

Ee maremaTnyeckue cCBOIMCTBA.

B Tom 4ucie, npakTHYECKUX 3aHATHI

HpaKTqucxoe 3aHsaTHe 14. Pemenne MPUKIIAAHBIX 3a1a4.

Tema 5.7

Conepxanue y4eOHOro MaTepuaJa

Pemenue npocrefmux g0rapupMUUECKUX ypaBHEHUI U HEPABEHCTB.

OK 05., OK 07
JIP 4,6




Pemienue 3amay.

B Tom YUCJI€E, MPAKTUHICCKHUX 3aHATHH

Jlorapumsr. I[MpakTuueckoe 3ansTue 15. 2
Jlorapudmuueckas Pemenue npocreimmx gorapuMUIECKUX YpaBHEHUI U HEPABEHCTB.
DyHKIMSL.
Pa3nes 6. YpaBHeHUs] M HEPABEHCTBA 24
Tema 6.1 Coneprkanue y4eOHOro marepuaJia 4
PaBHOCHIBHOCTBL YpPAaBHEHU U Omnpenenenre paBHOCUIBHOCTH YPAaBHEHUN U HEPABEHCTB.
HEPABEHCTB. OcHOBHBIE TEOPEMBI PABHOCHIIBHBIX TIEPEXO/IaX B YPAaBHEHHAX U HEPABEHCTBAX.
OO01re MeTo/IbI pereHust OO1mue MeTosbl peleHUs] yPaBHEHUMN:
YpaBHEHUH. nepexon OT paBeHCTBa (YHKIHMA K pPaBEHCTBY apryMEHTOB MJIi MOHOTOHHBIX
(byHKIMH, METO/I Pa3JIOKeHHUS HA MHOXKHTEIIH, METO]I BBEICHHUST HOBOH ITEPEeMEHHOH,
(GYHKIIMOHATBHO-TPAaUIECKUI METOI.
Tema 6.2 Coaep:xaHue yueOHOT0 MaTepuaJja 6
Mertozs! perieHns HepaBeHCTB. OO01m1re MeTO/IbI peIIeHHsI HEPAaBEHCTB: IIEPEXO0/] OT CPAaBHEHMS 3HAYCHUH (YHKIINH K
CPAaBHEHUIO 3HAYEHUI APIYMEHTOB JUISl MOHOTOHHBIX (DyHKIIUH. OK 01.,0K 02,
Metoa UHTEpPBAIIOB. OK 03., OK 04.,
D YHKIMOHATLHO-TPAaQHUIECKUI METOJI PEILEHHSI HEPABEHCTB. OK 05., OK 06.,
B ToM uncie, NpaKTHYeCKUX 3aHATHI 2 JIP 4, JIP 6
[IpakTnueckoe 3anstue 16. 2
Pemienue HepaBeHCTB.
Tema 6.3 Coaep:xanue yueOHOro MarepuaJja 4
VYpaBHEHUS 1 HEpABEHCTBA C Onpenenenue Moay:s. PackpbiTue Moayns o onpenenenuto. Ipocreiine ypaBHeHUS
MOJyJIEM U HEPaBEHCTBA C MOJYJIEM.
[IpumeHeHne paBHOCUIIbHBIX IEPEXOIOB B OIIPE/ICICHHBIX TUIIAX YPABHEHUHN U
HEPABEHCTB C MOJYJIEM.
Coaep:xanue yueOHOr0 MmarepuaJja 4




Tema 6.4
VYpaBHEHUS 1 HEPABEHCTBA C

3HAKOMCTBO C TaPAMETPOM.
[Ipocreiimme ypaBHEHHS M HEPABEHCTBA C TAPAMETPOM

napaMeTpamu
Tema 6.5 Coneprkanue y4eOHOro marepuaJia 4
CocraBneHue U pelieHHe Perrenne TEKCTOBBIX 33124 MPOECCHOHAIIBHOTO COIEPIKAHMSL.
npoeccuoHaNbHbIX 3a7a4 C B ToM yHcie, NPAKTHYECKUX 3aHATHI H J1a00pPaTOPHBIX padoT 4
TIOMOIIBIO ypaBHCHIH [Ipaktrnueckoe 3anatue 17. Peenne TeKCTOBBIX 3aaa4. 2

[IpakTnueckoe 3anstue 18 PenieHue TEKCTOBBIX 3a/1a4. 2
Tema 6.6 Conep:xanue yueOHOT0 MaTepuaJja 2
Pemenne 3amaq. OO011re MeTOo/IbI pelIeHHsI ypaBHEHHH. YpaBHEHHS U HEPABEHCTBA C MOJYJIEM H C
VYpaBHEHUS 1 HEPABEHCTBA. ImapamMeTpamMH.

B TOoM uncie, NPAKTHYECKHUX 3aHAT 2

[TpakTrueckoe 3ansaTue 19. 2

KontponpHas paboTa « YpaBHEHHUS 1 HEPABEHCTBAY.
Pasnesa 7. OcHoBbl TpuroHomMerpun. Tpuronomerpnyeckne GyHKIuu. 38
Tema 7.1 Conepxanue y4eOHOro MaTepuasa 4
Tpuronomerpuyeckue P

aguaHHas Mepa yria. [IoBopoT Touku BOKpYT Hayana koopauHat. OnpeneneHue
(pyHKILH NPOH3BONBLHOIO YIIa, CUHYCa, KOCHUHYCA, TAHT€HCAa U KOTaHI€HCA.
yucna. Pagnannas u rpagycHas 3 o
HaKM CHHYCa, KOCHMHYCa, TAHT€HCA W KOTAHIeHca Mo 4eTBepTsM. OCHOBHBIE

Mepa yra. TPUTOHOMETPUUYECKHUE TOXKAECTBA.
Tema 7.2 Copepxanue y4eOHOro MaTepuasia 4
Tpuronomerpuyeckue Tpuronomerpuueckue ToxiecTBa. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB @, ( OK 01., 0K 02.,
TOXKJICCTBA. —a). OK 03., 0K 04.,
DopMyIbl IPUBEACHUS. DopMyITbI PUBEICHUS OK 05., OK 06.,
Tema 7.3 Conep:xanue yueOHOT0 MaTepuaJja 8 JIP 4, JIP 6

CuHyc, KOCUHYC, TAHT€HC

CYMMBI U Pa3HOCTH JIBYX YIJIOB.

CuHyC ¥ KOCUHYC ABOWHOTO

CuHyc, KOCUHYC, TAHT€HC CYMMBI U PA3HOCTHU JBYX yIJIOB. CHHYC U KOCHHYC
JIBOMHOTO yIJIa.




yra. opMyIisl IOJIOBUHHOTO
yria.

@DopMyJIbl IOJIOBUHHOTO YITIA.

[IpeoOpa3oBanusi CyMMbI TPUTOHOMETPUUECKHUX (DYHKIIMI B IPOU3BEICHUE U
MPOU3BEJCHNUS B CyMMY. BbIpaxkeHre TpUTrOHOMETpUUYeCKUX (QYHKIIHI yepe3
TAHTEHC TIOJIOBUHHOTO apryMEHTAa.

[TpeoOpa3zoBaHus MPOCTEHUIITUX TPUTOHOMETPHUUECKUX BBIPAKEHUH.

Tema 7.4 Conep:xanue yueOHOro MaTepuaJa
Tpuronomerpuueckue OO6nacTe onpeeneHust 1 MHO)KECTBO 3HaU€HUHM TPUTOHOMETPUUECKUX (QYHKIUHN y=
(byHKIMH, UX CBOWMCTBA U €os X, y= sin X, y= tg x, y= ctg x. YéTHOCTb, HEUYETHOCTD, IEPHOTUIHOCTD
rpauKu. TpUroHomerpuueckux Gpynkuuil. 'padukn pyHKIUIA.
Tema 7.5 Coaep:xanue yueOHOro Mmarepuasa
[Ipeo6paszoBanue rpadukoB Cxatue u pacTshkeHue rpadukoB Tpuronomerpuieckux Gynkuuit. [lpeodbpazoBanue
TPUTOHOMETPHUYCCKHX rpadMKOB TPUTOHOMETPUICCKUX (PYHKITHH.
yHKLHi. B ToM 4yHcCIe, NPAKTHYECKUX 3AHATHHI
[Ipaktuueckoe 3anstue 20.
Pemrenue 3a1au Ha mpeoOpa3oBanue rpauKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.
Tema 7.6 Conepxanue y4eOHOro MaTepuaJia

Onucanue npon3BOACTBEHHBIX
MIPOIIECCOB C MTOMOIIIBIO

TPUTOHOMETPHUUYECKHUX (YHKITHIA.

Hcnonp3oBaHre TPUTOHOMETPUUYECKUX (DYHKIMH B NMPO(hecCHOHATBHBIX 3a7avax.

B ToM 4ncie, NpaKTHYECKHUX 3aHATHIA

[Ipakrnueckoe 3anstue 21.
Pemenmue 3amay.

Tema 7.7
Ob6parHbie
TPUTOHOMETPUYCCKHE

(GYHKITUN.

Copepxanue y4e0HOro MaTepuasa

OO6parHble TpuroHomerpuueckue ¢pyHkuuu. Mx coiictsa u rpaduku




Tema 7.8
TpuroHomerpuueckue
YPaBHEHUS U HEPABEHCTBA

Conep:xanue yueOHOT0 MaTepuaja

VYpaBHeHUE cos X = a. YpaBHEHHE sin X = a.

VYpaBHeHuE tg X = a, ctg X = a.

Pemenne TpuroHoMeTpUYECKUX YPAaBHEHU OCHOBHBIX THUIIOB: IPOCTEHINE
TPUTOHOMETPUUYECKHUE YPABHEHNUS, CBOJAIIMECS K KBAaJPaTHBIM, peLIacMble
Pa3JIOKEHUEM Ha MHOXKUTENH, OMHOPOAHBIE. [IpocTeiinme TpUroHoMeTpu4eCcKue
HEPABEHCTBA

Tema 7.9 Coaep:xanue yueOHOro Mmarepuasa 2
CHCTeMBI TPHTOHOMETPHYECKUX CucreMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI
ypaBHEHUI
Tema 7.10 Conep:xkanue yueOHOro MaTepuaa 2
Pemenne 3anat. OcHoser [Ipeo6pa3oBaHne TPUTOHOMETPUIECKUX BHIPAXKECHHIA.
TPUTOHOMETPHH. PelieHne TPUrOHOMETPUYECKHX YPABHEHUI M HEPABEHCTB.
Tpuronometprieckie GyHKUMH. [ B ron yyeste, npaKkTHYECKHX 3aHSTHIl 2
[IpakTyeckoe 3anstue 22. 2
Pemrenue 3aau.
Paznen 8. IlpousBoanasi pyHkuuu, ee npuMeHeHue 32
Tema 8.1 Conep:kanue yueGHOro MaTepuaJjia 4
IonsiTHEe TPOU3BOHOM. Omnpenenenre YUCIOBON MOCIEA0BATEILHOCTH U CIIOCOOBI ee 3amanus. CBOICTBa
@®opMmyisl ¥ IpaBuUIIa YHCJIOBBIX ITOCIEI0BATEILHOCTEH.
nuddepeHIrpoBaHHs Omnpenencaue npezaena MOCJIEI0BATEIbHOCTH. Brruucnenune NpEIeNIoB
nocnenoparensHocTel. [Ipenen Gpynkimm Ha OECKOHEYHOCTH.
ITpenen hpyHKIMU BTOUKE.
[Tpupamenne aprymenta. [Ipupamenne GyHkmn. 3a1aqu, TPUBOIAIINE K TTOHATHIO
npou3BoaHON. OnpeieeHre NPOU3BOAHOM. AJTOPUTM OK01., 0K 02,,
OTBICKAHHS IPOM3BOHOM OK 03., OK 04.,
Tema 8.2 Conep:kanne yueOHOT0 MaTepuaJia 4 OK 05., OK 06.,
JIP 4, JIP 6

[Ipou3sBoaHBIE CYMMBI, pA3HOCTH
MIPOU3BEICHUS], YACTHOTO

®opmynsl nuddepennupoBanus. [IpaBuna nuddepenmpoBanus




Tema 8.3 Conep:xanue yueOHOT0 MaTepuaJja 2

IIpousBonusie = v

Omnpenenenne cnoxHoi QyHKIMH. [IporM3BOAHAS TPUTOHOMETPUIECCKHIX (PYHKITHI.
TPUTOHOMETPHICCKUX [TpousBoaHas CIOXKHON (QYHKIUU
byHKIHI.
[TpousBonHas CI0KHON
(GYHKITUN.

Tema 8.4 Conep:xanue yueOHOT0 MmaTrepuaja 2
TlousTie 0 HEMpepLIBHOCTH [TousaTHe HenpephIBHOM (yHKIHN. CBOWCTBA HENPepHIBHOH (yHKIHH. CBA3b MEXILY
bynKumm. HETIPEPBIBHOCTHIO M (P GEPEHIIMPYEMOCTBIO (PYHKIIMH B TOYKE. AJITOPUTM PELIEHMS
Meton nnTEpBaIIOB. HEpPaBEHCTB METOJIOM HHTEPBAJIOB.

Tema 8.5 Coneprkanue y4eOHOro marepuaJia 2

I'eomeTpuuecknil, hpusudeckuii | [eomeTpruecKuid, PU3MUCCKHIIA M SKOHOMHYCSCKHIA CMBICT IIPOU3BOIHOM.

¥ SKOHOMHYECKHUM CMBICIT VYpaBHeHHE KacaTeNbHON K TpapuKy QyHKIMU. AJTOPUTM COCTABICHHUS YpaBHEHUS

MIPOU3BOJIHOM. KacaresbHOH K rpaduky dyHkimm y=f(x).

Tema 8.6 Conep:xanue yueOHOT0 MaTepuaja 2

DU3NYCCKUN U IKOHOMUYCCKUN |  Duspueckuii (MEXaHHMUECKHA ) CMBICT IIPOM3BOTHOIA.

CMBICJI IIPOU3BOJHOM B DKOHOMHUYECKUU CMBICI TPOU3BOTHOM.

MPORCCHOHATBHEIX 33/[a4aX. B ToM yHcie, IPAKTHYECKUX 3aHATHHI 2
[IpakTnueckoe 3anstue 23. Pemenue 3aaad. 2

Tema 8.7 Coaep:xanue yueOHOT0 MaTepuaJja 4

MonotorHOCTh (yHKIMU. TOUKH
9KCTpPEMyMa.

Bo3zpacranue u yobiBaHue (yHKIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAaHUS (DYHKIIUH
3HaKy Npou3BOAHOM. [loHsATHE MPOX3BOAHOM BBICIIETO OPSIAKA, COOTBETCTBHE 3HAKA
BTOPOi1 MPOM3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3a7auu Ha
MaKCUMyM U MUHUMYM.

[ToHsATHE ACUMIITOTHI, CITIOCOOBI MX OTpeIeIeHUs. AJTOPUTM UCCIIEIOBAHUS
(GYHKIMH 1 IOCTPOEHUS €€ rpaduka ¢ MOMOIIbI0 MPOU3BOAHOM. J[poOHO-11HEHAs
byHKIHSL.




Tema 8.8 Conep:xkanue yue0HOro MaTepuaa 4
Uccnenosanue Gpynkumii u Uccnenosanne GpyHKIIMHM HAa MOHOTOHHOCTB U MIOCTPOEHUE TPa(UKOB.
MMOCTPOCHHUE TPaA(HKOB.
Tema 8.9 Copepxanue y4yeOHOro MaTepuaJia 2
Haubonbiiee u HaMeHblee Haxoxnenue HauOONBIIET0 M HAWMEHBLIETO 3HAUCHWH (YHKUHUH,
3HAuYEeHMs (PYHKIUH. NOCTpPOEHHUE rpa)uKOB MHOTOUJICHOB C HCIOIb30BaHUEM amapara
MaTreMaTu4yeckoro aHajm3a.
Tema 8.10 Conepxanue yue0HOI0 MaTepHAJIa 4
Haxoxnenue onTumManbHOTO Hawnmensbiiee n Hanbosbiee 3HaueHNUEe PYHKITHH
pe3ysbTaTa ¢ IOMOLIBI0 .
MPOM3BOTHOM B MPAKTHIECKHX B ToM unciIe, NpaKTHYECKUX 3aHATHI U JJa00PATOPHBIX padoT: 4
sajatax. [Ipaktudeckoe 3anarue 24. BorunciieHue HAMMEHBIIETO U HAOOJIBIIETO 3HAYCHHS 2
bYyHKITUN.
[IpakTuueckoe 3ansTue 25. Pemenue 3a1a4 Ha HaX0XAEHUE ONTUMAIILHOTO 2
pe3ynbTara.
Tema 8.11 Coaep:xanue yueOHOr0 MmarepuaJja 2
Pemenue 3anau. ®opmyisl 1 ipaBuia quddepenuposanus. Mccnenoanue GpyHKIHA ¢ TTOMOIIBIO
ITpousBoanas ¢pyHkuMH, €€ npou3BoHoN. Haubosnpliee u HauMeHblee 3Ha4eHUs (PYHKIIUH.
HPUMECHCHHC. B ToMm uncie, NPaKTHYECKHUX 3aHATHH 2
[IpakTuyeckoe 3anstue 26. 2
KonTponbHas pabora «IIpousBoaHasi GyHKIIUH, €€ IPUMEHEHHEY.
Paznen 9. IlepBooOpa3Hasi pyHKIMH, ee IPHMEHEHHE. 16
Tema 9.1 Conep:xanue yueOHOT0 MaTepuaja 4
Tlepsoobpasnas dyHKimMH. 3agadya 0 BOCCTAHOBJICHMHM 3aKOHA JBMXKEHHUSI MO M3BECTHOM CKOpocTH. [loHsithe
1Ipasra HaxXoxICHHS uHTerpupoBanus. O3HaKOMIIEHHE C TOHSATHEM HHTErpaja W IepBOOOpa3HOU s
NEpBOOOPASHEIX. bynkun y=f(x). Pemenue 3amad Ha CBsA3b NMEPBOOOPA3HON M €€ MPOU3BOIHOM,
BBIYUCIICHHE TepBOOOpa3sHOM i JaHHOM (QyHKiuu. Tabmuna dopmyn s
HaXOXKJIeHHsI IepBooOpa3HbIX. M3yueHune npaBuiia BBIYMCICHUS IEPBOOOPA3HOI
Conep:xanue yueOHOT0 MaTrepuaja 2




Tema 9.2
HeonpeneneHHslil HHTETpalL.

Ilonstue HCOIMPCACIICHHOTI'O HUHTCTpaia

Tema 9.3 Coaep:xanue yueOHOro Mmarepuaja 2
Homsitre 06 onpeneneHHoM 3agauu, NPUBOISIIME K TOHSATHUIO ONIPENCIICHHOTO MHTErpaa - O BBIYUCICHUN
WHTErpaJIe KaK Iulomaan IIJIOIIAAM KPUBOJIMHEMHON Tpanenuu, 0 IepeMEIEHUN TOYKH.
KPUBOJIMHENHON TpareunH.
Tema 9.4 Conep:xanue y4eOHOro MaTepuaJa 4 OK 0L, 0K 02,
[Inomane KpUBOIMHENHOM I'eomerpuueckuii 1 pusnyecKuii CMbICI ONIpeiesieHHOTo HHTerpaia. @opmyrna 8E 82’ 8§ 82’
Tpaneyu. Herorona- Jleiiouuma. P 4’ P 6 "
®opmyna HerotoHa — ’
JleiiOHMLIA.
Tema 9.5 ['eomeTpryeckuii cMbich onpeneneHHoro uurerpana. @opmyna Hetotona - Jleiibuuma. 2
OnpeneneHHblil UHTErpa B
KU3HH. B Tom uncie, NpaKTHYECKHUX 3aHATHH 2
[IpakTnueckoe 3ausarue 27. 2
Pemenue 3a1a4 Ha MPUMEHEHUE MHTETpaa Jyisl BBIYUCICHUS (PU3MIECKUX BETMYUH U
IIomaaei.
Tema 9.6 Coaep:xanue yueOHOro Mmarepuaja 2
Pemerne sanad. IlepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3Hbix. Ee npumenenne
[TepBooOpasHas GpyHKIUH, e
TIpHMEHEHHE. B Tom uyncie, NpaKTHYECKHUX 3aHATHH 2
[IpakTuyeckoe 3ansartue 28. 2
Pewmenue 3anau.
Pa3nea 10. IlpsiMble ¥ JIOCKOCTH BIIPOCTPAHCTBE. 20
Tema 10.1 Coaep:xanue yueOHOT0 MaTepuaja 4

OCHOBHBIE TTOHSTHUS
crepeoMeTpun. Pacnonoxenne
NPSIMBIX U IJIOCKOCTEH

[Ipenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO). AKCHOMBI cTepeoMeTpud. llepecekarommecs, napamieabHble U
CKpelBaromecs npsiMele. [Ipu3zHak u cCBONCTBO CKpPELIMBAIONIMXCS TPSIMBIX.




Tema 10.2
[TapannenbHOCTb NPSMBIX,
IIPSIMOM U TUIOCKOCTH,

Coaep:xanue yueOHOT0 MaTepuaJja

[TapannensHple npsmasd u 1iockocTb. Ompenenenue. Ilpusznak. CpoiictBa (c
nokazarenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusnak. CpoictBa (C

IIJIOCKOCTEM. JI0Ka3aTeILCTBOM).
B TOoM 4Hcie, NpaKTHYECKUX 3aHATHI 2
[Tpaktrueckoe 3anstue 29. Pemenue 3a1au. 2
Tema 10.3 Conep:xanue yueOHOro MaTepuaja 4
Hepne}i)mlcynapnocn TPAMBIX, | TTeprenmkynspHbie npsMble. ITeprnennKyISpHOCTb PIMOH H IITOCKOCTH.
fipamMon - H TUIOCKOCTH, | TTapanyensHble NpsMbIe, TIEPIIEHANKYIAPHBIE K IITOCKOCTH. OK 01.. OK 02
TIIOCKOCTEH. [Ipu3Hak nepneHIuKyaIpHOCTH MPSIMOU U MIOCKOCTH (C TI0KA3aTEIbCTBOM). OK 03" OK 0 4"
[NepneHMKYISIPHOCTD ILIOCKOCTEH. OK 0 5.: OK 0 6.:
Tema 10.4 Coaep:xanue yueOHOro MaTrepuasa 4 JP4,7IP 6
Teopema o Tpex Teopema o Tpex nepneHauKymsspax. JlokazareabCcTBo. Yroil Mexay NpsMou 1
NEepIEHIUKYIIpax. IJIOCKOCTBIO. YTOJI MEXK]Y MJIOCKOCTSIMH.
Tema 10.5 [lepneH qUKyYIAPHOCTD MPSMON U IIIOCKOCTH, IIAPAIUIEIBHOCTD JIBYX MIPSIMBIX, 2
[lapauienbHble, NEPHEHIUKYISPHBIX UIOCKOCTH, MEPIEHAUKYIIPHOCTD MIIOCKOCTEM.
NepHEeHUKYISPHBIE, B Tom umcIie, NPaKTHYECKUX 3aHATHHA M J1a00PaTOPHBIX padoT: 2
CKPCIINBAIOIIMEC NIPAMBIC. [Ipaktuueckoe 3anstue 30. Pemenue 3aqau. 2
Tema 10.6 Copepxanue y4eOHOro MaTepuaJa 2
Pemienue 3amaq. Pacnonoxenue npsaMbIX U MIOCKOCTEN B MPOCTpaHCTBE. [lepreHanKyIapHOCTh U
[IpsiMble U MIOCKOCTHU B MapaJIIeNIbHOCTh NPSAMBIX U INIOCKOCTEH. CKpelBaoUIecs: IpsaMble
MIPOCTPAHCTBE. B ToM uncie, npaKTHYEeCKUX 3aHATHIA 2
[IpakTnueckoe 3anstue 31. 2
Pemenue 3amau.
Paznes 11. MHOrorpaHHuKH M TeJ1a BpPAllleHHs. 42
Tema 11.1 Copepxanue y4eOHOro MaTepuaJia 2
Bepmunsl, pedpa, rpanu [TonsiTne MHOTOrpaHHuKa. Ero snemMeHTsI: BepiinHel, pedpa, rpanu. JuaroHanb.
MHOTOI'paHHHUKA. CeueHnue. Bollykiible 1 HEBBIITYKJIbIE MHOTOTPAHHUKHI
Tema 11.2 Conep:xanune y4eO0HOro MaTepuaJa 2




[Tpusma, ee cocTaBisOUIME,
ceuenue. [Ipsamas u npaBunpHas
IIPU3MBL.

[Tonstue npusmel. Ee ocHoBaHus 1 00koBble rpanu. Beicora npusmsl. [psamas u
HakJOHHas npusMa. [IpaBunbHas npusma. Ee ceuenune

Tema 11.3
[Mapannenenunen, ky6. Ceuenne
Ky0a, mapasuienenumnesna.

Copepxanue y4eOHOro MaTepuaJia

[Mapannenenunen, CBOWCTBA MPAMOYTOJIBHOTO Napayuienenunena, kKyo. Cedenue Kyoa,
napajuiesenumneaa

Tema 11.4

[Tupamupa, ee cocTaBiArOILIKE,
CEYCHHUeE.

[TpaBwiibHas nmupaMua.
YceyeHHast nupamua.

Copepxanue y4eO0HOro MaTepuasia

[Mupamuza u ee anementsl. CeueHne nupamuasl. [IpaBunbHas nupamua. YceueHHas
nupaMua

Tema 11.5
BokoBas 1 mosHas MOBEPXHOCTh
MIPHU3MBI, THPAMUJIBL.

Conep:xanue yueOHOT0 MaTepuaJja

[Tnomans OOKOBOM M MOTHON MOBEPXHOCTHU MPU3MBI, ITUPAMUIBI

Tema 11.6

Cummerpus B KyOe,
napaienenurnese, Ipusme,
UpaMHJIE.

Conepxanue y4e0HOro MaTepuaJa

CuMMmeTpuss  OTHOCHTENBHO —TOUKH, MPSAMOH, miockocTd. CumMMeTpus B Kyoe,
napajuleNeNuIeae, pu3Me, MMpaMue.

Temall.7
[TIpumepsl  cummeTpuil B
npodeccuu.

Coaep:xanue yueOHOr0 Marepuaja

CumMeTpus B IpUpOZE, apXUTEKTYpe, TEXHUKE, B OBITY.

B Tom YUCJIE, MPAKTUHICCKHUX 3aHATHH

[IpakTnueckoe 3ansatue 32. Pemenue 3aaay.
[IpakTuyeckoe 3ansarue 33. Pemenue 3amay.

Tema 11.8
[IpaBunbHBIE MHOTOTPAHHHUKH, UX
CBOMICTBA.

Conep:xaHnue yueOHOT0 MaTepuaJja

ITonsarue MMPpaBUJIBHOTI'O MHOT'OI'PpaHHUKA. CBoiicTBa MMpaBUJIbHBIX MHOT'OT'PAHHHUKOB

Tema 11.9
[{unuHap, ero cocTaBIIsOLIKE.
Ceuenne NUIMHIpA.

Copepxanue y4eOHOro MaTepuaJia

[unuuap u ero snemenTsl. CeueHue MIMHApa (MapayuieIbHOe OCHOBAHUIO U OCH).

Pa3Beprka nunusapa

OK 01., 0K 02.,

OK 03., OK 04.,

OK 05., OK 06.,
JIP 4, JIP 6




Tema 11.10 Coaep:xanue yueOHOT0 MaTepuaJja 4
Komnyc, ero cocrapnsromniue. Konyc u ero anementsl. CedueHre koHyca (MapaiieabHOe OCHOBAHHIO U IPOXOISIIee
CeueHue KoHyca. Yyepes BEpIINHY ), KOHUYECKHe ceueHus. Pa3BepTka koHyca
B ToM uyHcie, NPAKTHYECKUX 3aHATHI 4
[IpakTnyeckoe 3ausarue 34. Pemenue 3amay. 2
[IpakTuueckoe 3anstue 35. Pemenue 3aaad. 2
Tema 11.11 ConeprxkaHue yueOHOr0 Marepuasia 2
VYceuennsrit konyc. Ceuenne VYceuennsii konyc. Ero obpasytomas u Beicota. CedeHne yCedeHHOTO KOHyca
YCEUEHHOTO KOHYCA.
Tema 11.12 Coaep:xanue yueOHOT0 MaTepuaJja 2
[lap u cepa, nx ceueHusl. [apucdepa. Bzaumuoe pacnionoxenue chepsl U miockoct. CeueHue mapa, chepsl.
Tema 11.13 Conep:xaHnue yueOHOT0 MaTepuaJja 4
ITonatue 00 oObeme Tena. | [Toustue 06 oObeme Tena. OGbeM KyOa U IPSIMOYTOIbHOTO Mapaiesnenuneaa. Oobem
OTHowmeHre 00bEMOB MOMOOHBIX | MPU3MBI M IITHHAPA. OTHOIICHHE 00BEMOB MTOTOOHBIX TEI.
Te.
Tema 11.14 Coneprkanue y4eOHOro MmarepuaJia 2
OO0BeMBbl U IWIOMAIN O6bembl mupamMuasl U KoHyca. O6bem mapa. [Inomanu noBepxHocTeit Te.
TTOBEPXHOCTEN TeJ.
Tema 11.15 KomOunanuu Coaep:xanue yueOHOT0 MaTrepuaja 4
MHOTrOrpaHHUKOB U Te KomOuHanuy MHOTOTpaHHUKOB U TEJ BPAICHHUSL.
BpAICHHS. B ToM uncie, NpAKTHYECKUX 3aHATHI 2
IIpakTuueckoe 3anarue 36. Pemenue 3amay. 2
Tema 11.16 Conep:xanue yueOHOT0 MaTepuaja 2

['eomeTprueckrue KOMOUHAIMU
Ha IIPaKTHUKE.

Hcnonp3oBaHue  KOMOMHAIM MHOTOTPAHHUKOB M T€J BpalICHUs B MPAKTHKA-
OpUEHTHUPOBAHHBIX 3a/1a4ax

B TomM 4ucie, npakTHYECKUX 3aHATHI

[IpakTuueckoe 3anstue 37. Pemenue 3aaay.

Tema11.17

Coaep:xanue yueOHOr0 MaTrepuaJja




Pemienue 3amay.

OO0BEMEI U ionray MOBCPXHOCTU MHOTOT'PAHHHUKOB M TCJI BPAILLICHHUA

MHoOrorpaHHUKH 151 Tena | B Tom unciie, NPaKTHYeCKUX 3aHATHH 2
BpaIICHUs. [IpakTnueckoe 3anstue 38. 2
KonTponbHasi pabota « MHOTOTpaHHHUKH M TeJla BPALICHUSD).
Paznen 12. KoopanHathl 1 BEKTOPbI 14
Tema 12.1 Coneprkanue y4eOHOro marepuaJia 4 OK 01., OK 02.,
HeKapTOBEL KOOPAMHATEL B JlekapToBBI KOOpAMHATHI B TpoCcTpaHCcTBeE. [Ipocreiinme 3anaun B KOOpANHATaX. OK 03., OK 04,
NpOCTPAaHCTBE. PaccTosHHe PaccrosHue mexny 1ByMsl TOUKaMHU, KOOPAMHATBI CEPENUHBI OTPE3KA. OK 05., OK 06,
MEK1y JBYMSI TOUKaMHU. JIP 4, JIP 6
KoopauHartsl cepeiMHbl OTPE3KA.
Tema 12.2 Conepxanue y4eOHOro MaTepuaJa 6
BexTopEI B IpOCTpaHCTBE. YTon Bextops! B mpocTpancTse. CiioxkeHHe U BBIYUTAHUE BEKTOPOB. YMHO)KEHUE BEKTOpA Ha
Mexay Bektopamu. CKajsapHoe —
TPOM3BECHHC BEKTOPOB. Kommanapusie Bektopsl. CKaasipHOE NPOU3BEICHUE BEKTOPOB.
Pa3znoxeHue BEKTOpa 10 TPEM HEKOMILJIAHAPHBIM BEKTOPAM.
KoopnuHatsl BekTopa, CKalIsipHO€E MTPOU3BEIEHNE BEKTOPOB B KOOPANHATAX, YIOJ
MEXy BEKTOPaMH.
Tema 12.3 KoopnunarhHast minockocts. Berunciaenue paccTosHUIA. 2
IIpakTuka-opueHTUPOBaHHbBIE B = 2
3191 HA KOO MHATHO TOM 4YHcJe, NPAKTHYECKUX 3aHATHI
[IpakTnueckoe 3ansatue 39. Pemenue 3anad. KoanuecTBeHHbIE pacueThl. 2
IUIOCKOCTH.
Tema 12.4 Coaep:xaHnue yueOHOT0 MaTepuaJja 2
Pemenue 3anau. JlexapToBel KOOpAMHATHI B IpocTpaHCTBE. Bekropsl B mpoctpaHcTBe. CkansipHOE
KoopauHatb! ¥ BEKTOpHI. IPOU3BEICHUE BEKTOPOB. Pa3nokeHMe BEKTOpa IO TPEM HEKOMILIAHAPHBIM BEKTOpaM.
[Ipocreiimue 3a1a4y B KOOpAUHATAX.
B TomM 4ucie, npakTHYECKUX 3aHATHI 2
[TpakTrnueckoe 3ausarue 40. 2

Pemenue 3amgau.




Pa3nen 13. MuoxecTBa. JieMeHTsl Teopuu rpagos

Temal3.1 Coaep:xanue yue0HOT0 MaTrepuaja 2
MHoxecTBa [Tonstue MuokecTBa. [lommHokecTBO. Oniepaliuu ¢ MHOKECTBAMH OK 01., OK 02.,
Tema 13.2 Copepxanue y4eOHOro MaTepuaJia 2 OK 03., OK 04.,
Onepauuy ¢ MHOKECTBAMH Omneparyy ¢ MHOXKECTBAMH. OK 05., OK 06.,
B ToM uncIe, NPAKTHYECKAX 3aHATHIi M J1a00PAaTOPHBIX padoT: 2 JIP 4, JIP 6
[TpakTuueckoe 3anstue 41. Penienne npukiaaHbIX 3a/1a4. 2
Tema 13.3 Coaep:xanue yueOHOT0 MaTepuaJa. 2
I'padsr [Tonsitue rpada. Ces3HbIii rpad, AepeBo, HUKI rpad Ha TIOCKOCTH
Tema 13.4 Conepskanue y4eOHOr0 MaTepuaJia. 2
Pemenue 3ana1. MHOecCTBa, Omneparnyu ¢ MEHOXKecTBaMH. OTIHCaHUE PeaTbHBIX CUTYAIHH C TIOMOIIBIO MHOYKECTB.
rpadbl 1 UX IPUMEHEHUE [Tpumenenue rpadoB K pelieHuo 3a1au.
B ToM uncie, MPaKTHYECKHX 3aHATHIA M JIA00PAaTOPHBIX padoT: 2
[IpakTnueckoe 3anstue 42. 2
Pemenue 3amau.
Paznen 14. JieMeHThl KOMOMHATOPUKM, CTATHCTHKH U TEOPHH BEPOSITHOCTEH. 24
Tema 14.1 Copepxanue y4yeOHOro MaTepuaJia 4
OCHOBHBIE ~ TIOHATHSA [lepecTaHOBKH, pa3MeEIIEeHUs, COYETAHUS. OK 01., OK 02.,
KOMOWHATOPUKH. OK 03., OK 04.,
Tema 14.2 Coneprkanue y4eOHOro marepuaJia 4 OK 05., OK 06.,
CoOsitHe, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHUS. TeopeMbl 0 BEpOSATHOCTH CYMMBbI COOBITHI. JIP 4, JIP 6
COOBITHSL. Crnoxenue 1 | YcroBHas BEPOSITHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. Teopembl 0
YMHOKEHHE BEPOSITHOCTEM. BEPOSITHOCTH MTPOU3BENIEHUSI COOBITUH.
Tema 14.3 Copepxanue y4eOHOro MaTepuaJia 2
BeposiTHOCTH B OtHocuTenbHAas  YacTOTa COOBITHSA, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE
npoheccuoHaNbHBIX 3a/1a4ax. ornpejesieHHe BeposiTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
B ToM yHcie, NPAKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT: 2
IIpakTnyeckoe 3ansatue 43. Penienre npukIIaaHbIX 3a/1a4. 2
Tema 14.4 Conep:xkanue yueOHOro MaTepuaJia 4




JuckpeTHas ciydvaiiHas

Bunel cnyyaitnsix BennuuH. Onpeaenenre JUCKpEeTHOM cirydaiiHoi BenuuuHbl. Ee

BEJIMYMHA, 3aKOH ee YHCJIOBBIE XapaKTEPUCTUKH.
pacrpeaeeHus. 3aKkoH pacnpeneneHus: JUCKPETHOM CIIy4ailHOM BEJIMYUHBI.
Tema 14.5 Coaep:xanue yueOHOr0 Marepuaja 4
3aiauyu MaTeMaTu4ecKon Bapuanuonsslii pan. [lomuron wacror u  rucrtorpamma. CtaTucTuuecKue
CTaTHCTUKH. XapaKTEPUCTUKHU PsiJia HAOIIOAeMbIX JaHHBIX.
Tema 14.6 Coneprkanue y4eOHOro MmarepuaJia 4
CocraBnenue Tabnui 1 [lepBruHast 06paboTKa CTAaTUCTHYECKUX JaHHBIX. [ paduueckoe nmpencraBieHne
JarpaMM Ha ITPaKTHKE. TAHHBIX.
HaxoxxaeHune cpelHUX XapaKTepUCTHK CTaTUCTUYECKUX JTAHHBIX.
B ToM yKcie, NPAKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT: 4
[IpakTnyeckoe 3ansatue 44. Pelienre npuKkIIaaHbIX 3a/1a4. 2
[IpakTuueckoe 3anstue 45. Pelienne npukiaaHbpIxX 3a1ad4. 2
Tema 14.7 Conepxanue y4eOHOro MaTepuasa 2
Pemenne 3ana. OneMeHTbl KOMOUHATOpUKU. COOBITHE, BEPOSTHOCTh COObITHA. CI0XKEHHE U YMHOXKEHHE
OMeMEHTEI KOMOHHATOPHKH, BEpOSITHOCTEN. 3a/1aun MaTeMaTH4eCKOi CTaTUCTUKH.
CTATHCTHKH M TCOPUH B TOoM uncie, NPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT:
BEPOSATHOCTEM.
[Ipaktuueckoe 3anstue 46.
Pewmenue 3amay.
IIpomexxkyTouHasi arrecTanus B (hopmMe IK3aMeHa 18

BCEI'O:

330




3. YCJIOBUSI PEAJIU3AIIMA ITPOT'PAMMBI YYEBHOM JUCIHUITIJIMHBI

3.1. las peanu3anuu NporpaMmbl Y4eOHOM JMCHMILIHHBI JOJKHBI OBITH MPEIYCMOTPEHBI
cieayromue cnenuanbhable noMemenusi: B cooreTctBuu ¢ ®I'OC CIIO u ITOOIT:

KaOuHeT MareMaTuku,

OCHAIIIEHHBI 000PY/JOBaHUEM:

- pa6oqee MCCTO IIpenoaaBaTeIst;

- JI0CKa;

CTOJIBI JIJIsI 00YYaIOIINXCS;

CTYJIbS 7151 00y4YaroIInXCsl.

TEXHUYCCKUMHU CPEACTBaAMU O6y‘IeHI/I$IZ

MYJIBbTHUMEANA-TIPOCKTODP,

- KOJIOHKH IJId BOCIIPOMU3BCIACHUSA ayanO,

- KOMIIbIOTEp MperoaaBaTess.



3.2. UupopmannoHHoe o0ecneyeHne peain3anuu NporpaMmsbl

Jlnst peanu3anuy TPOTrpaMMbl  OMOIHOTEYHBIH (OHI 00pa30BaTEIBHON OpraHU3aIud
JIOJDKEH UMETh MeYaTHbIe U/UIIH 3JeKTPOHHbIE 00pa3oBaTeIbHble U HHPOPMALIMOHHBIE PECYPCHI,
pexomenpoBanHbie ®YMO, 1151 HCITOTB30BaHMSI B 00pa30BaTEIHHOM IIPOIIECCe.

3.2.1 OcHoOBHbIE NT€YaTHBIE U IEKTPOHHBIE U3aHUS (pPECYPChI)

1. Komsrua IO.M., TkauéBa M.B., ®émopoa H.E. m nap. Anrebpa u Hauana
maTteMaTuueckoro aHaiausza. 10 kmacc. ba3oBbiil M yrimyOn€HHBIH ypoBHM. Y4eOHMK-
Mocksa: U3narensctBo [Ipocsemenne, 2023

2. Komsrun IO.M., TxauéBa M.B., ®énoposa H.E. m np. AnreGpa u Hauana
MaTemMaTuueckoro asanusza. 11 kmacc. ba3oBbiil u yriayOnéHHbI ypoBHH. YueOHHK-
Mocksa: U3narensctBo IIpocBemenne, 2023

3. Kpemep, H.ILI. MaTtemaruka juist koswiemkeit: Yuedonoe mocobue/ H.IL. Kpemep, O.I".
Koncrantunoa, M.H. ®punman; nox pea. H.III. Kpemepa. — Mocksa: M3narenscTBO
Opaiir, 2019 — 346 — IlpodeccuonanbHoe oOpa3oBanue - Pexum npocryna:

https://www.biblio-online.ru/bcode/445990.

4. DrekTpoHHO-6MbIHOTeYHas cucTeMa m3matenbctBa «FOPAMT» https:/www.biblio-

online.ru/
5. www.feior.edu.ru (Mudopmaiimonssie, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MaTEPUAJIBI).

6. www.sehool-eolleetion.edu.ru (Exmnas komnexmust mudpoBBIX 00pa3oBaTEIbHBIX
pecypcoB).
3.2.2. JlonoaHUTEIbHbIC HCTOYHHKH

1. bammakoB M.M. Marematuka: anreOpa M Hayajga MaTEeMaTHYECKOTO aHaIM3a,

reometpust/ M.W. bammaxkos. - M.: U3gatenbckuii ientp Axagemus, 2022.

2. boromonoB H.B. Ilpaktnueckue 3ansaTusi mo maremaruke. B 24. Yacte 1: yuebHoe

nocobue st CITIO/ H.B. Boromonos. - M. M3narensctBo KOpaiir, 2021

3. boromosnos H.B. Ilpaktuueckue 3aHsaTus no marematuke. B 24. Yacts 2: yueOHOe

nocobue st CI1O/ H.B. boromonos. - M. U3natenscTBo FOpaiit, 2021

4. I'mypman D.B. Teopus BeposSTHOCTH U MaTeMaTH4yecKasl CTaTUCTUKA: 0a30BbIi Kypc/

2.B. I'mypmasn. - M.: U3narensctBo FOpaiit, 2017

5. I'mypman D.B. PyKoBOICTBO K pemIeHHIO 3ajad Mo Teopuu BepositTHocTh/ D.B.

I'mypmaH. - M.: U3gatensctBo FOpaiit, 2022)



4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JUCUMIIIAHBI

Pe3ysabTaThl 00yueHHs Kpurtepuu onenku MeToabl OLIEeHKH

Ilepedyens 3HaHumii, ocBauBaemblx | [lomHoTa MpoaemMoH- [IpoBenenue ycTHbIX
B paMKaX JUCLUILINHBEL: CTPpUPOBAHHBIX 3HAHUH U OIIPOCOB, MMCbMCHHBIX

-OCHOBHbBIC MaTemaruueckue | Y MCHHC IDUMCHATE HX TIPH | ONPOCOB, TECTOB,
BBIITOJTHCHHHU IMPAKTUYCCKUX KOHTPOJBHBIX pa60T'

MCTOABI PCHICHUSA TPHUKIIAAHBIX
pabot

3ajay;

-OCHOBHBIC TIOHSITHSI W METOJBI
MaTEeMaTHIECKOTO aHam3a,
TUHEHHOW  anreOpel,  TEOPHIO
KOMIUICKCHBIX ~ YHCeJ, TEOpUH
BEPOSATHOCTEM M MaTeMAaTHYECKOU
CTaTUCTHKH;

-OCHOBBI ~ MHTETpaJIbHOTO |
g depeHIanTbEHOTO UCYHC-
JICHHUS;

Porp u Mecro MaTeMaTUKu B
COBPEMEHHOM MUPE IPH OCBOCHUH
npodeCCUOHATIBHBIX TUCLHUILINH U
B cdepe mpodhecCHoHATBLHOU Aes-
TEJIBbHOCTH.

[Iepeyensr ymenuii, oceanBaeMbIX | BeinmonHeHune [IpoBepka pe3ynbTaToB U
B PaMKax IUCLIUIUINHEL: MMPaKTUYCCKUX pa60T B XO0Jda BBIITOJIHCHUA

-pemarh IpUKIaAHbIE 3a1a491 B COOTBCTCTBHH C 3aJaHHUCM. MPAKTUICCKUX pa60T.

obnactu mpodeccuoHanbHOM
IEATEbHOCTH;




