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1. OBIIIASI  XAPAKTEPUCTHKA PABOYEH YUYEBHOM

TACIHATITAHBI

INPOI'PAMMBbI

1.1. MecTo AuCUMILIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

Vuebusiii npeamer «MarteMaThkay SBISETCS NPOQUIBHBIM  y4eOHBIM PEIMETOM
00111e00pa30BaTeIbHOTO y4eOHOTO IHMKJIA OCHOBHOW MpodecCHOHAIBHOW 00pa3oBaTebHOM
nporpaMMbl B cooTBeTcTBUM ¢ PI'OC 1Mo CrHenuanbHOCTH CpeaHero mpodecCHOHAIBHOTO
obpa3zoBanus 38.02.07 bankoBckoe nerno.
1.2. Heab u n1aHUpPyeMble Pe3yJbTaThl 0CBOECHHS TUCIUTLTUHBI

B pamkax nporpammbl yd4eOHOU TUCHUIIIMHBI CTYICHTAMH OCBAUBAIOTCS YMEHUS U 3HAHUS

Kon YmMmenus 3Hanug
IIK, OK, JIP

OK 01. Pacno3HaBaTh 3amauy W/WIM | aKTyaJbHBIN MPpOdecCHOHaTbHBIN
npobaeMy B Mpo(heCCHOHAILHOM | U COIMAJbHBI  KOHTEKCT, B
W/WIN COLMATIBHOM KOHTEKCTE; | KOTOPOM MPUXOAUTCS paboTaTh u
aHAM3UPOBATh 33Jady W/WJIH | KHUTh, OCHOBHBIE HCTOYHUKHU
npobieMy M BbIenATh €€ | MHQopManuM U pecypehl Ul
COCTaBHbIE YaCTH; ONPENENATh | peUIeHMs 3ajad M mpodiieM B
JTarbl pelieHus 3a/1a4M; | IpoeCcCUOHATbHOM u/unm
BBISIBIISITH M 9()(PEKTUBHO UCKATh | COLMAIBHOM KOHTEKCTE;
uH(poOpMaLMl0,  HEOOXOAMMYIO | aITOPUTMBbI BBIIIOJIHEHUS padoT B
JUISL  pelIeHMs 3ajaud  W/wian | IPOPECCHOHATIBHON U CMEKHBIX
NpOGIeMb; 0071aCTIX; METOIBI Pa6OTBI B
COCTABMTL  IaH  jeHcTBUS: npoeCCHOHATIBHON U CMEKHBIX

chepax; CTpyKTypy IJIaHa JJIs

OUPCACTHTS HeobxouMble pelIeHns 3a1a4; IOopsAA0K OLIEHKH
PECYpChL, pEe3yJIbTATOB PEIICHHUS 3a1a4
BJIAJICTh aKTyaJIbHBIMU po(heCcCHOHATBHON
MeToaaMH pabOThI B EATENLHOCTH
npodecCHOHATBHON U CMEKHBIX
chepax; peann3oBaTh
COCTaBJIEHHBIH IJIaH; OLICHUBATh
pe3yJbTaT U MOCIEICTBUS CBOUX
JIEHCTBHI (CaMOCTOSITEIIBHO UITH
C MIOMOIIIbIO HACTABHUKA)

OK 02. OTIpeNIeTIATh 3aJa4M ISl TIOMCKA | HOMEHKJIATypa
uH(popMaLnu; OnpeAensiTh | NHOOPMALIMOHHBIX HUCTOYHHUKOB,
HE00XOAUMBIE UCTOYHUKHU | IPUMEHSIEMBIX B
nHpopmManuu; IJIAaHUPOBATh | PO ecCHOHaTbHON
nporecc MOMCKA; | AEeSITebHOCTH; TIPHEMBI
CTPYKTYpUPOBATh MOJIY4YaeMYIO0 | CTPYKTYpUPOBAHUS
nH(pOpMaILIHIO; BBIIETIATH | MH(OpMaLINK; ¢dbopmar
Haubosiee 3HaYUMMOE B MepedyHe | opopMIICHUS pe3yJIbTaToOB
nHpopMaLnu; OLICHUBATh | MOHUCKA uH(popMaLuu;




MPAKTUIECKYIO 3HAYUMOCTb | COBPEMEHHBIE CpencTBa u
pe3yIbTaToOB MOWCKA; | ycTpolicTBa  MH(OPMATU3ALINY;
0opOpPMIISITh PE3yIbTATHI MIOUCKA; | IOPAJOK WX MPUMEHEHUS |
PUMEHSTh Cpe/ICTBa | MPOrpaMMHOE  OOecrieueHUe B
WHQPOPMAIIMOHHBIX TEXHOJIOTUH | MPpodhecCHOHAILHON

TUTsE peILIeHUs | eI TeITLHOCTH
poeCCHOHATILHBIX 3ajay;
UCTIOJIb30BaTh COBPEMEHHOE
porpaMmmMHoOe o0ecrieyeHue

OK 04.

Opranu3oBbIBaTh paboTy | MCUXOJIIOTUYECKUE OCHOBBI
KOJIJIEKTUBA u KOMaH/pbl; | AEATEIbHOCTH KOJIJIEKTUBA,
B3aUMO/ICMICTBOBATh C | mcUXoNoruyeckue OCOOEHHOCTH
KOJUIETaMHu, PYKOBOJACTBOM, | JINYHOCTH; OCHOBBI IPOEKTHOU
KJIINEHTaMH B XOJIE | 1eATEeIbHOCTH
npodeccuoHanbHOM
JIEATEIIbHOCTH

OK 05.

['paMOTHO M3/1araTh CBOM MBICIIM | OCOOEHHOCTH  COIIMAIBHOTO U
U oopMIIATE JOKYMEHTBHI IO | KYJIbTYPHOI'O KOHTEKCTa;
npoecCHOHANBHOM  TEMaTHKe | MpaBuiia oopmenus
Ha TOCYyJapCTBECHHOM SA3BIKC, | JOKYMCHTOB u IMOCTPOCHUA
MPOSBIATE TOJIEPAHTHOCTH B YCTHBIX COOOIIEHUH.

paboueM KOJUIEKTUBE

JIP 4

[IposBisAOMmUN U IEMOHCTPUPYIOIUI YBaXXCHHUE K TPYly 4EJIOBEKA,
OCO3HAIOIIUI IEHHOCTh COOCTBEHHOTO Tpy/a U TPyJ1a APYTUX JIIOeH.
OKOHOMHMYECKH AaKTUBHBIM, OPHEHTUPOBAHHBIH HA OCO3HAHHBIN
BBIOOp cdephl TPOPECCHOHATIBHON JACSITEIBHOCTU C YYETOM JIMYHBIX
KU3HEHHBIX IUJIAHOB, MOTPEOHOCTEM CBOEM CeMbU, POCCHUKUCKOIO
oOmiecTBa. Beipaxkaromuii 0CO3HAaHHYIO TOTOBHOCTh K TOJYYEHHUIO
poeCcCHOHATIBHOTO 00pa30BaHMsl, K HEMPEPHIBHOMY 00pa30BaHHUIO
B TEUEHHUE XU3HU JIEMOHCTPUPYIOIINK MO3UTUBHOE OTHOIIEHHE K
pPETYJIMPOBAaHMIO TPYIOBBIX OTHOWIEHUH. OpUEHTHPOBaHHBIA Ha
camMooOpa3oBaHle U MPO(EeCCHOHAIBHYIO IEpENnoAroTOBKY B
YCIIOBUSIX CMEHBI TEXHOJOTHYECKOrO YKJIaJa M COMYTCTBYIOLIMX
colManbHbIX nepeMeH. Ctpemsmuiics K GOPMUPOBAHUIO B CETEBOI
cpelie TUYHOCTHO M MPO(EeCCHOHATBHOTO KOHCTPYKTUBHOTO
«uupoBoOro cieaa»

JIP 6

OpueHTHpPOBaHHBINA Ha MPO(EeCCHOHANBHBIE JOCTHXKEHUS, IEITETBHO
BBIP@KAIOIIMNA IO3HABaTeNbHbIE HWHTEPECHl C YYETOM CBOHMX
crocoOHOCTeH, 00pa30BaTeIbHOTO U MPO(PECCHOHATBHOTO
MaplIpyTa, BBIOpaHHOM KBaTHPUKAUU
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2. CTPYKTYPA U COJIEPXKAHUE YUEBHOM JACIUILIAHBI

2.1. O6beM yueOHOM TUCHUILINHBI U BUABI Y4eOHOI padoThI

Bun yaeOHOI paboThI

O0BeM B gacax

O06Bem 00pa3oBaTEIHLHOM MPOTrpaMMBbl YI€OHON TUCITUTLTHHBI 330
OO6beM paboThI CTYIEHTOB BO B3aUMO/ICHCTBHH C MPENO/IaBaTEIeM 312
B TOM YHCIIE!

TEOPETUUECKOE 00yUeHue 220
IIPaKTUYECKHE 3aHATUS 92
nabopaTOPHBIC 3aHATHUS

KOHTPOJIbHBIC paOOTHI

KypCOBOi1 poeKT (paboTa) (eciau npeaycMOTPEHO)

caMmocCTosITelIbHas paboTa

[TpomexyTounas arrectanus B popme sKk3amMeHa 18




2.2. TemaTu4ecKHii JIaH U COepPKAHUE YUeOHOMH TUCIUTITHHBI

YpaBHEHHUsI U HEPABCHCTBA.

Jlunelinblie, KBagpaTHBIC, IPOOHO-TMHEHHBIC YpaBHEHUS U HEPABCHCTBA

HaumeHoBaHMe pa3ieioB U Conep:kanue yueOHOro MaTepuaja u (popMbl OPraHU3aANUM JeATEeJTbHOCTH gﬁbe dopmupyemMblie
TeM CTY/IeHTOB KOMIIeTeHIIHH
4yacoB
1 2 3 4
Pa3nen 1. [loBTOpeHne Kypca MAaTeMAaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1 Conep:xxanue y4eOHOro MaTepuaJia 2
Lens 1 3ana'm MATEMATHKU DY "B 606 samg 1 YMEHHUSI IO MaTEMATHKE B MPO(ecCHOHATBEHOM U TOBCETHEBHOM
OCBOEHUU CHEUAIBHOCTH. ESITETbHOCTH
Tema 1.2 Conep:xxanue y4eOHOro MaTepuaJia 4 OK 01.. OK 02
Hmcna U BEMHCIEHAA. JleiicTBHS Ha/ MOJTOKUTEIbHBIMUA U OTPULIATEIHHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U OK 03_: OK 04.:
Bripasetus 1 npeobpasosatus. JNEeCATUYHBIMH ApoOsiMu. JIEHCTBUSL CO CTemeHAMH, (OPMYIIBI COKpAIIEHHOTO OK 05., OK 06.,
YMHOKEHHS. JIP 4,6
Bunel ninockux ¢uryp v ux miomaib.
B ToM umciie, IpaKTHYECKUX 3aHATHI 2
[TpakTuyeckoe 3ansrtue 1. 2
Boruncnenue miomaaen miockux ¢uryp. Pemenue 3agaun U3 Kypca reoMeTpuu Ha
IJIOCKOCTH.
Tema 1.3 Copaeprxanue yueOHOro MaTepuasa 4
[TporieHTHBIE BBIYUCIICHUS. [Tpocteie mponeHTsl. Pa3Hble criocoObl X BHIUMCIIEHUS.
CI10KHBIE TPOLICHTBHI.
B Tom 4yuHcie, NPpAKTHYECKUX 3aHATHH 4
[TpakTHdeckoe 3ausATHE 2. 2
Boruncnenue npocThixX U CI0KHBIX IPOLIEHTOB.
[IpakTuueckoe 3ansTue 3. 2
Pemenne THIIOBBIX 3a7a4 HA IPOLIEHTHI.
Tema 1.4 Copaepxanue yueOHOro MmarepuaJia 2




B ToM 4ncie, NpaKTHYECKUX 3aHATHI 2
[IpakTuueckoe 3ansaTue 4. 2
Pemenne nuHeMHbIX, KBaIPATHBIX, IPOOHO-TUHENHBIX YPABHEHUN U HEPABEHCTB.
Tema 1.5 Conep:xanue y4eOHOro MmaTepuajia 4
CucreMsl ypaBHEHUN U CriocoObI pemeHus: CUCTeM JTMHEHHBIX YpaBHEHHIHA.
HEPaBEHCTB. CucTteMbl HEPaBEHCTB.
Tema 1.6 Copaeprxanue yueOHOro MaTepuasia 4
DyHKIUH, UX CBOWCTBA. Crioco6sb1 3aganust pyHkuui. O61acTh OnpeaesieH sl U MHOKECTBO 3HAUCHUN
Crioco0bI 3a1aHust PyHKIHHA. (GyHKIHIA.
CaoiicTBa PyHKIMH: YETHOCTH, HEUETHOCTD, MEPUOIUNIHOCTE PyHKIMA. ["padux
(G YHKIIMH.
B ToM 4nciie, NPAKTHYECKUX 3aHATHI 2
[Tpaktuyeckoe 3anstue 5. Pemenune 3anau no teme «OyHKINHU, UX CBOHCTBAY. 2
Tema 1.7 Copaepxanue y4e0HOro MmaTepuasa 2
BxonHoM KOHTPOIb Pemenne 3anay no paszaeny «lloBropenue Kypca MaTeMaTUKH OCHOBHOM LIKOJIBD.
[TpakTuyeckoe 3anstue 6.
KonTponbnas padota no pazneny «IloBropenue kypca MaTeMaTUKH OCHOBHOM
ILKOIIBIY. 2
Pa3nen 2. KomiuiekcHbIe Yncia 6
Tema 2.1 Conep:xanue y4eOHOro MaTepuaJia 4 OK 01, OK 02.,
KommekcHble uncna [TonsiTne komruiekcHOTO yncia. ConpsipkeHHbIE KOMIUJIEKCHBIE YUCIa, MOIYJb U OK 03, OK 04.,
apryMeHT KOMIUIEKCHOro yucaa. Popma 3alucu KOMIUIEKCHOTO YKCia OK 05., OK 06.,
(reomeTpHuueckasi, TPUrOHOMETpHUUEecKas, aredpandeckas). Apupmernueckue JIP 4,6
JENCTBUS C KOMIIJIEKCHBIMH YU CIIaMHU.
Tema 2.2 Conep:xxanue y4eOHOro MaTepuaJia 2
[TpuMeHeHne KOMIUIEKCHBIX BrinonHeHne pacueToB ¢ MOMOIIBI0 KOMITIEKCHBIX Yncen. [Ipumepsl ncnonb3oBaHus
qucel KOMIUIEKCHBIX YHCEIL.
B Tom 4yHcie, NPAKTHYECKUX 3aHATHI 2
[IpakTuueckoe 3anstue 7. Pemenne 3amay. 2




Pa3znen 3. Crenenu u kopuu. CtenenHas GpyHkuus 18
Tema3.1 Conep:xkanue yueOHOro MaTepuaJia 4
[TonsTue xopus. CoiicTBa [TonsiTve KOpHSI N-0i1 cTENEHU U3 AeUCTBUTEIbHOTO Yncia. CBolicTBa KOpHS N-0i
KOPHSL. CTETCHH.

Tema 3.2 ConeprxkaHue yuedOHOT0 MaTepuasia 2
[IpeobpazoBanue >
BLIDAKCHHUI C KOPHAMH N-Off [TpeoOpazoBanre UPPALIUOHABHBIX BBIPAKEHUH.
CTETCHH
Tema 3.3 Coaep:xanue y4eOHOro MaTepuaJia 4
Pemenne nppanroHaibHbIX
YPaBHEHHUI U HEPABEHCTB PaBHOCHIIBHOCTB HppAIIMOHAILHBIX YPABHEHH H HEPABEHCTB.
MeTo/1b1 UX pelieHusl.
B Tom 4Hcie, NPAKTHYECKUX 3aHATHI 2
[TpakTudeckoe 3ansTue 8. 2
Pemenne nppaoHaabHbIX YPaBHEHNUH U HEPABEHCTB.
Tema 3.4 Conep:xxanue yueOHOro MaTepuaJia 6
ITonsitue crenenu. CBoiicTBa [TonsiTe crenenu ¢ pallmoHaIbHBIM MOKa3aTeneM. CBOICTBa CTENEHH C
CTETICHH. palOHaIbHBIM ITOKA3aTEJIEM.
Crenennble QyHKINU. [TonsiTue creneHu ¢ AEHCTBUTENBHBIM MTOKa3aTeaeM. CBOWCTBA CTENEHHU C
paloOHaIbHBIM ITOKA3aTEJIEM.
CreneHHble GYHKIUH, UX CBOWCTBA U IpapyKH
Tema 3.5 Copepxanue yueOHOro marepuaJia 2
Pemenue 3anay. Hcnonp3oBaHne CBOMCTB CTEMEHHON (DYHKITUHU MPU PEIICHUH YPaBHEHUHN 1
Crenenu u kopau. CTeneHHas HEPABEHCTB.
GyHKLHS. B ToM 4ncie, NpaAKTHYECKUX 3aHATHI 2
[TpakTuyeckoe 3anarue 9. 2

Pemenue 3a1a4 ucronb30BaHue CBOMCTB CTENEHHON (DYHKLMHU MPU pPELIEHUH
YpaBHEHUU U HEPABEHCTB.

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

JIP 4,6
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Paznen 4. [loka3areabHast GyHKIUs 18

Tema 4.1 Copaepxxanue yueOHOro MmaTepuaJia 4

[Noka3aTenbHast pyHKIHS, €€ Omnpenenenue noka3aTeJbHON (PYHKIIMH, €€ CBOICTBA U rpaduK.

CBOMCTBA. 3HAKOMCTBO C MPUMEHEHHEM MTOKA3aTeNbHON ()YHKITHH.

Tema 4.2 Coaep:xanue y4eOHOro MmaTepuaJia 8

Pemenne  mokazaTenbHbIX [Toka3zarenbpHBIC ypaBHEHHS U HEPABEHCTBA.

ypaBHEHUI 1 HEPABEHCTB. OcHOBHbBIE IPUEMBI HX PEIICHHS: METOJl YpaBHUBAHUS MOKa3zaTenleil, METO/l BBEJCHUS OK 01., OK 02,
HOBOM IIEpEMEHHOM, (PYHKIMOHAIBHO-TPapUYECKUI METOI. OK 03., OK 04.,
B ToM umciie, NPAKTHYECKHX 3aHATHI 4 OK 05., OK 07
[Tpaktuyeckoe 3ansarue 10. 2 JIP 4,6
Perennie moka3aTenbHbBIX YPaBHEHHIA.
[TpakTnueckoe 3ansarue 11. 2
Pemenne nokazareiabHbIX HEPABEHCTB.

Tema 4.3 Conep:xanue y4eOHOro MmaTepuaJia 4

Crcrembl TTOKA3aTCIBHBIX OCHOBHBIE IPHEMBI PEIICHHUS CHCTEM MTOKa3aTeIbHBIX YPaBHEHUH.

ypaBHEHUH.

Tema 4.4 Conep:xanue y4eOHOro MaTepuaJia 2

Pewenne 3anau. Pemrennie mokas3aresbHbIX ypaBHEHUI U HEPABEHCTB.

[ToxazarenpHast GyHKITHSL. B ToM 4uncie, NpaKTHYECKUX 3aHATUHI 2
[TpakTuyeckoe 3anarue 12. 2
Pemiennie mokas3aresbHbIX ypaBHEHUI U HEPABEHCTB.

Paznen 5. Jlorapugmbl. Jlorapudpmudeckasi pyHkius. 30

Tema 5.1 Copepxanue yueOHOro MmarepuaJia 4

Jlorapudm uucia. Jlorapudm uncna. OcHOBHOE T0rapu()MHIECKOE TOKIECTBO.

HGC’ITHZ)HHﬁ M HATypaJlbHBbIH JlecsTUUHBIN 1 HATYpaJIbHBIN JTOrapu(MBbl, YUCIIO €

Jorapudm, 4ucIIo e

Tema 5.2 Conep:xanue y4eOHOro MmaTepuajia 6 OX 0., OX 02

OK 03., OK 04.,
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CaotictBa norapudmos.
Omneparus jorapupMUPOBAHUS

Cgoiicta norapudmo. Oneparys J0rapuMUpOBaAHUSI.
[IpeobpazoBanue gorapupMUIECKUX BHIPAKCHHH.

Tema 5.3
Jlorapupmuueckast GpyHkims, ee
CBOMCTBA.

Conep:xkanue yueOHOro MaTepuaJia

Onpenenenue norapudMuyeckoit pyHKINH, €e CBOWCTBA U TpadUK.

Tema 5.4

Pemenue
JorapuGMUUECKUX
YpaBHEHUI U HEPABEHCTB

Coaep:xanue y4eOHOro MmaTepuaJia

[MonsiTne norapumMuveckoro ypaBHeHUs. PaBHOCHIBHOCTD JIOTapU(PMUIECKIX
ypaBHeHui. Onepanus NOTEeHLIMPOBAHHUS.

Tpu OCHOBHBIX METO/Ia PEIICHHUS JIOTAPUPMUICCKUX YPaBHEHUH: (YHKIIMOHAIBHO-
rpaduueckuii, METo ] MOTCHIIMPOBAHUS, METO/T BBEJICHUSI HOBOM MEPEMEHHOM.

Jlorapudmmueckue HEpPABEHCTBA. PaBHOCHIIBHOCTB Jorapu(pMUUECKIX
HEPABEHCTB.

B Tom yncie, NPAKTHYECKUX 3aHATHIA

[TpakTuyeckoe 3anarue 13.
Pemenue norapuMuueckux ypaBHEHUH M HEPaBEHCTB.

Tema 5.5 Copaeprxanue yueOHOro MaTepuasa

CucreMs! JorapupMuIecKux AJNTOpUTM  peIIeHUs CHUCTEMBbI JIOTapU(PMHUUECKHX ypaBHEHHI.
ypaBHEHUH

Tema 5.6 [Tpumenenue norapudma. Jlorapupmuueckas ciupaiib B IPUPOJIE.

Jlorapugmsl B mpupoje u
TEXHHUKE

Ee maTemMaTnueckue cBOMCTBA.

B ToMm yuHcie, NPpAKTHYECKUX 3aHATUH

HpaKTI/IquKOC 3ausatue 14. Pemenue MPUKJIAAHBIX 3a/1a4.

Tema 5.7

Conep:kaHue y4e0HOT0 MaTepuaja

Pemenne npocteimnx gsorapuMuuecKux ypaBHEHU U HEPaABEHCTB.

OK 05., OK 07
JIP 4,6
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Pemenue 3anau. B ToM uncie, IPAKTHYECKUX 3aHATHIA 2
Jlorapudmr. [Mpaktuyeckoe 3austue 15. 2
Jlorapudpmuueckas Pemenne mpocreimmx gorapuMu4ecKkux ypaBHEeHUH U HEPABEHCTB.
DyHKIHUA.
Pa3nen 6. YpaBHeHUsI U HEPaBeHCTBA 24
Tema 6.1 Copaeprxanue yueOHOro MaTepuasa 4
PaBHOCHIIBHOCTD YpaBHEHHH U Omnpenenenne paBHOCHIBHOCTH YPaBHEHUH U HEPABEHCTB.
HEpPaBEHCTB. OcHOBHBIE TEOPEMbI PABHOCHIIBHBIX TIEPEX0aX B YPAaBHEHUAX W HEPABECHCTBAX.
O0111e MeTO bl peIIeHus OO1mume MeTo/Ibl PelIeH s ypaBHEHHI:
yYpaBHEHHH. Mepexo] OT paBeHCTBa (PYHKIMI K pPaBEHCTBY apryMEHTOB i MOHOTOHHBIX
(byHKIMI, METO/ pa3/io)KeHHsl Ha MHOKUTEIIN, METO/ BBE/IEHHSI HOBOM ITEPEMEHHOI,
(GyHKIMOHATBHO-TPAQHUECKUI METO/I.
Tema 6.2 Coaep:xanue y4eOHOro MaTepuaJia 6
MeTop! penieHnst HepaBeHCTB. OO111e MeTo/1bl pellIeHHs] HEPABEHCTB: MEPEX0/] OT CPaBHEHUS 3HAUCHUH (QYHKIIUHN K
CPaBHEHHMIO 3HAYEHHMIT apIyMEHTOB JUISl MOHOTOHHBIX ()yHKIIHIA. OK01., 0K 02,
MeTo1 MHTEPBAJIOB. OK 03., OK 04.,
O YHKIIMOHAILHO-TPAUUECKUN METO/T PEIICHHS HEPABEHCTB. OK 05., OK 06.,
B ToM unciie, MPAKTHYECKHX 3aHATHI 2 JIP 4, JIP 6
[TpakTryeckoe 3ausitue 16. 2
Pemenue HepaBeHCTB.
Tema 6.3 Copaepxxanue yueOHOro MaTepuasa 4
Y paBHEHNS 1 HEPABEHCTBA C Onpenenennie moayis. Packpeitne Moyss o onpenenenuto. [Ipocreiinme ypaBHeHus
MOJyJIeM Y HEPABEHCTBA C MOYJIEM.
[IpumeHeHe paBHOCHIIBHBIX TIEPEX0/I0B B ONPE/ICIEHHBIX THIIAX YPaBHEHHUH U
HEPaBEHCTB C MOJYJIEM.
Conep:xanue y4eOHOro MmaTepuajia 4
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Tema 6.4 3HAKOMCTBO C [TapaMeTPOM.

YpaBHEHHUS U HEPABEHCTBA C IIpocreiime ypaBHEHNs 1 HEPABEHCTBA C IAPAMETPOM
napameTpamu
Tema 6.5 Conep:xkanue yueOHOro MaTepuaJia 4
CocraBiieHHEe W pEIICHUE Pemrenne TeKCTOBBIX 3a/1a4 MPO(EeCCHOHAIBHOTO COACPIKAHUSI.
Ipo(eCCHOHANBHEIX 33124 C B ToM unciie, npaKTHYECKUX 3aHATHH U J1a00PATOPHBIX PadoT 4
TMOMOTIBIO ypaBHEHHIH [TpakTuyeckoe 3anarue 17. Penienne TeKCTOBBIX 3a/1a4. 2

[TpakTuyeckoe 3anaTue 18 Pemenne TeKCTOBBIX 3a/1a4. 2
Tema 6.6 Coaep:xxanue y4eOHOro MaTepuaJia 2
Pemienue 3amauq. OO61re MeTo/bl pelIeHNs ypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C
YpaBHEHNS U HEPABEHCTBA. 11apaMCTpaMH.

B TOoM uncie, MPAKTHYECKUX 3aHAT 2

[Tpaktuyeckoe 3ansrue 19. 2

KonrponbHas padota «YpaBHEHUs U HEPABEHCTBAY.
Pa3znen 7. OcHoBbl TpuroHomerpuu. Tpuronomerpnyeckue GpyHKuuu. 38
Tema 7.1 Copepxanue yue0OHOro MmaTepuasa 4
Tpuronomerputeckue Panuannas mepa yria. [IoBopoT Toukn BOKpyr Hadana koopauHar. OnpeneneHue
(YHKLUH TPOU3BOLHOIO YIIia, CHUHYyCa, KOCUHYCa, TAHI'€HCA U KOTaHT'€HCA.
uncia. PajuanHas u rpajycHas 3HAKU CHHYCA, KOCUHYCa, TAHI€HCA U KOTaHTeHca 110 4eTBepTAM. OCHOBHBIE

yea, yca, P

Mepa yria. TPUTOHOMETPHUICCKHE TOKICCTBA.
Tema 7.2 Copepxanue yueOHOro marepuaJia 4
Tpuronomerprueckne Tpuronomerpudeckue ToxxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC YTJIOB @, ( OK 01., OK 02.,
TOYXJIECTBA. —a). OK 03., OK 04.,
DopMyIIbl IPUBEICHHUS. ®opMmyIibl IPUBEACHUS OK 05., OK 06.,
Tema 7.3 Copepxanue yueOHOro marepuaJia 8 JIP 4, JIP 6

CuHyC, KOCUHYC, TAHTE€HC

CYMMBI U Pa3HOCTH ABYX YTJIOB.

CuHyC ¥ KOCHHYC IBOWHOTO

CuHyc, KOCHHYC, TAHT€HC CYMMbI U Pa3HOCTH ABYX YIJOB. CHHYC U KOCHUHYC
JIBOMHOTO yrija.
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yria. @opMyJibl IOJIOBUHHOTO
yria.

@opMyJIbI IOJIOBUHHOIO YIJIA.

[TpeoOpa3oBaHus CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMIA B TPOU3BEACHUE U
IPOM3BEACHUS B CyMMY. BbIpaXkeHre TpUroHoMeTpu4eckux pyHKIUI uepes
TAHI'€HC IIOJIOBUHHOI'O apIyMEHTA.

[TpeoOpa3zoBaHus IPOCTENILINX TPUTOHOMETPUUECKUX BhIPAKEHUH.

Tema 7.4 Conep:xaHue y4eGHOro MaTepuaa
TpuronomeTpuyeckue OO6nacTh onpeesieH s U MHOYKECTBO 3HAUCHHI TPUTOHOMETPUIECKUX (QDYHKIIMN y=
GbyHKIIMH, UX CBOICTBA U €os X, y= sin x, y= tg X, y= ctg x. U¢THOCTh, HEYETHOCT, IEPUOTUIHOCTH
rpadukmy. TpuroHoMmeTpuueckux GpyHkuuid. ['paduxu pyHkumii.
Tema 7.5 Conep:xxanue y4eOHOro MaTepuaJia
[TpeoOpazoBanue rpadukos Cxkatue u pactsukeHue rpadukoB Tpuronomerpudeckux ¢pynkiuii. [IpeodpazoBanue
TPUTOHOMETPHYECKHX rpad)MKOB TPUTOHOMETPHUYESCKUX (DYHKIIHH.
dyHKIHiL. B ToM umcie, MPAKTHYECKUX 3aHATHI

[Tpaktuyeckoe 3ansrue 20.

Pemenue 3anau Ha npeoOpazoBaHue rpaduKoB TPUTOHOMETPUUYECKUX (HYHKIUH.
Tema 7.6 Coaep:xxanue y4eOHOro MaTepuaa

Ornucanne Mpon3BOJICTBEHHBIX
IPOIIECCOB C TIOMOIIBIO

TPUTOHOMETPUYECKUX (HYHKIIHUH.

Hcnonb3oBaHre TPUTOHOMETPUUYECKUX QYHKIIHI B TPO(eCCHOHATBHBIX 3a/1a4ax.

B ToM 4HciIe, NPAKTHYECKUX 3aHATHI

[Tpaktuyeckoe 3anstue 21.
Pemenue 3agau.

Tema 7.7
OO6patHbIe
TPUTOHOMETPHUYCCKHE

byHKINY.

Conep:xanue y4eOHOro MaTepuajia

OO6patHble TpuroHoMeTpudeckue GyHkuuu. Mx cBoiicTBa u rpaduku
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Tema 7.8 Copaepxxanue yueOHOro MmaTepuaJia 8
Tparonomerprraecine VYpaBHeHue COS X = a. YpaBHeH#He Sin X = a.
ypaBHEHHUS U HEPABEHCTBA Vpasrenue tg x = a, Ctg x = a.
PemreHne TpUroHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IPOCTEHILINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaJJPATHBIM, pelllaeMble
pa3IoKEeHUEM Ha MHOXKUTENHU, OAHOpoAHbIe. [IpocTelile TpuroHoMeTpuuecKre
HEpaBEHCTBA
Tema 7.9 Coaep:xanue y4eOHOro MaTepuaJia 2
CucreMsl TPUTOHOMETPUYECKHX CucTeMbl TPOCTEHIINX TPUTOHOMETPUYCCKHUX YPABHCHHIMA
ypaBHEHUH
Tema 7.10 Conep:kanue y4e0HOro MaTepuaia 2
Pemenue 3anad. Ocrosbr [IpeoGpa3oBaHne TPUTOHOMETPHYECKUX BBIPAKEHHIA.
TPUTOHOMETPHH. PenieHue TPUrOHOMETPHYECKHX YPABHEHHH M HEPABEHCTB.
TpuronomeTprracciue GyHKIpY. B Tom yHcie, NPAKTHYECKUX 3aHATHI 2
[TpakTrdeckoe 3aHsaTHE 22.
Pemenue 3amau.
Pa3nen 8. IlpousBoaHasi yHKIMH, e IPUMEHEHHEe 32
Tema 8.1 Copeprxxanue yueOHOro MaTepuasa 4
IonsiTHE TIPOU3BOTHON. Omnpenenenre YUCIOBON MOCIEAOBATEIHLHOCTH U CIIOCOOBI ee 3aanus. CBoiicTBa
®opmyItsl U IpaBuIIa YUCJIOBBIX I1OCIIEI0BATEIILHOCTEN.
nuQbepeHrpoBaHs Onpenenenue  mpenena  MOCIEJOBATEIbHOCTH. Brruncienne  mpeznenos
nocienoBarenbHocTel. [Ipenen pyHkinmn Ha 0ECKOHEUYHOCTH.
[Ipenen byHKIIUN BTOUYKE.
[Tpupamenue aprymenTa. [lpuparmenue G yHKIHH. 3212494, TPHBOISAIINAEC K TTOHITHIO
npou3BoHOI. OnpesieneHne IPOU3BOIHON. AITOPUTM OK 01., OK 02.,
OTBICKaHUS MPOU3BOTHON OK 03., OK 04.,
Tema 8.2 Coneprkanue yuedHOT0 MaTepuasia 4 OK 05., OK 06.,
JIP 4, JIP 6

[IpousBoaHbIE CyMMBI, pa3HOCTH
IIPOU3BEEHUs, YACTHOI'O

®opmyinsl auddepennnpoBanus. [Ipasuna nuddepenunpoBanus
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Tema 8.3 Copaepxxanue yueOHOro MmaTepuaJia
[IpownsBoaHbIe = =
Omnpenenenue cnoxHoi GyHkuuu. [Ipon3BoaHas TPHTOHOMETPHUECKUX QYHKITUH.
TPUTOHOMETPUICCKUX [IpousBoHas CIIOXKHON PYHKIIMH
GYHKIIHH.
[Tpon3BomHas CIOKHON
(GyHKIUU.
Tema 8.4 Conep:xxanue y4eOHOro MaTepuaJia

[TonsATHE O HENPEPBIBHOCTH

GbyHKIHH.
MeTto1 UHTEPBAJIOB.

[Tonsitue HenpeprbiBHON GyHKIMH. CBOICTBa HENMPephIBHON (yHKIMU. CBA3b MEKTY
HETIPEPHIBHOCTHIO U U (HEePEHIIPYEMOCTHIO QYHKIIUH B TOUKE. AJITOPUTM PEIICHUS
HEPAaBEHCTB METOJIOM MHTEPBAJIOB.

Tema 8.5

I'eomerpuyeckuii, pu3mIECKuii
Y 5KOHOMUYECKHUHA CMBICIT
MIPOU3BOIHOM.

Coaep:xxanue y4eOHOro MmaTepuaJia

I'eomerpuueckuil, Gru3nyeckuii 1 FIKOHOMUYECKHNA CMBICIT TIPOU3BOTHOM.
VpaBHeHHE KacaTenbHOW K rpaduKky QyHKUUH. AITOPUTM COCTABJIECHUS YpaBHEHHS
KacatenbHOU K rpaduky dyukimn y=Ff(X).

Tema 8.6

duznuecknii U DJKOHOMHUUECKUNA
CMBICJT TPOU3BOIHOM B

Conep:xxanue y4eOHOro MaTepuaJia

Ouznyeckuii (MEXaHUYECKHI ) CMBICI TPOU3BOIHOM.
DKOHOMHYECKUH CMBICI TPOU3BOHOM.

NPO(heCCHOHATBHBIX 3a/1a4ax. B ToM uncie, NPaKTHYECKUX 3aHATHI
[TpakTuyeckoe 3anarue 23. Pemenue 3a1a4.
Tema 8.7 Copepxanue yueOHOro MmarepuaJia

MonotonHOCTb QyHKIMHU. Touku
JKCTpPEMYyMa.

Bo3spacranue u yObiBaHue QyHKINH, COOTBETCTBHE BO3pACTaHUs M yObIBaHUS (PyHKIINH
3HAKy Npou3BOAHOMN. [IoHsTHE TPON3BOAHON BBICLIETO ITOPSAIKA, COOTBETCTBHE 3HAKA
BTOPOIl MPOU3BOAHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMHM HA OTpe3Ke. 3a1auu Ha
MaKCUMyM U MUHUMYM.

[TonsiTe acCUMIOTOTHI, CIIOCOOBI UX ONpPEENIeHUs. AITOPUTM UCCIIEIOBAHUS
(GYHKLMU U TOCTPOCHUS ee TpaduKa ¢ MOMOIIBIO MTPOU3BOAHON. J{poOHO-TMHEHHAsS
byHKIHS.
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Tema 8.8 Conep:xkanue yueOHOro MaTepuaJia 4
Uccnenosanue pynkuuii u HccnenoBanue GyHKIIMM HA MOHOTOHHOCTh U TTIOCTPOEHUE TPA(UKOB.
OCTPOCHHE TPAPHKOB.
Tema 8.9 Copaepxxanue yueOHOro MmaTepuaJia 2
Haubonbiiee u HaumeHbIee Haxoxnenue HauOonbpIIero MW HAUMEHBIIETO0 3HAYeHUN (QYHKIHH,
3HAYCHUS (QYHKITHH. HOCTPOEHHE T'papKOB MHOTOWIEHOB C MCII0JIb30BaHUEM alrapara
MaTeMaTHUYECKOI0 aHaJIu3a.
Tema 8.10 Coaep:xkaHue yue0HOro MaTepuasa 4
HaxosxneHue ontumManbHOTO Haunmenbiiee u HanOosbIee 3HaYeHUE PYHKIUU
pe3yJibTaTta C MOMOIBIO =
MPOM3BOIHOR B IPAKTHYECKHX B ToM 4ncie, NpakTHYECKUX 3aHATHI ¥ JTa00PATOPHBIX PadoT: 4
ajladax. [TpakTrueckoe 3ansaTHE 24. BpiuncieHre HaMMEHbIIEro ¥ HanOOJBIIer0 3HAYSHHS 2
(GYHKIHH.
[TpakTryeckoe 3ansaTue 25. Pemenue 3ajau Ha HaX0XkJIEHHE ONITUMAIILHOTO 2
pe3yJbTara.
Tema 8.11 Copep:kanue y4eOHOro Mmarepuaa 2
Pemenue 3anau. ®opmynsl ¥ npaBuia auddepenurpoBanus. MccnenoBanue GyHKIUH ¢ TOMOIIBIO
[IpousBonnas ¢pyHkum, ee npon3BoiHON. Hanbomnbiiee 1 HauMeHblee 3HaYeHUS! PYHKIIUH.
OpUMCHCHHUE. B ToM 4ucie, NPAKTHYECKUX 3aHATHI 2
[TpakTuyeckoe 3ansrue 26. 2
KontponbHas pabota «[IponusBoaHas GyHKIUH, €€ TPUMEHEHUE.
Paznen 9. IlepBoodpa3nast yHKUMM, ee IPHMEHEHHeE. 16
Tema 9.1 Conep:xxanue y4eOHOro MaTepuaJia 4
IlepsoobpasHas pyHKLH. 3amaua 0 BOCCTAaHOBJIEHHMM 3aKOHA JIBM)KEHHUSI MO M3BecTHOM ckopocTH. [loHsTne
IIpana Hax K eHIs WHTErpupoBaHns. O3HAKOMJIGHWE C TIOHATHEM HHTErpaga M MepBOOOpa3sHOH s
NepBOOOPA3HEIX. ¢ynkmmm y=f(X). Pemenue 3amau Ha CBsI3b NMEPBOOOPa3HON M €€ MPOM3BOJHOM,
BBIYHCIICHHE TIEpBOOOpa3HON sl gaHHOW ¢yHKimu. Tabnuma dopmyn mms
HaXO0KJIeHHs epB0o0Opa3HbIX. V3yueHune npaBuia BEIYUCIECHHS IEPBOOOPA3HOM
Conep:xanue y4eOHOro MaTepuaJia 2
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Tema 9.2
HeonpeneneHusiii uHTErpall.

IlonsTue HCOMPCACIICHHOI'O MHTCIpaJia

Tema 9.3 Conep:xanue y4eOHOro MaTepHuaJia 2
Howusttie 00 onmpeseneHHoM 3anauyu, IpUBOJAIINE K IOHATHIO ONPEEIIEHHOI0 HHTErpaia - O BHIYUCIECHUN
MHTETPAJIC KaK ILIOmann IJIOIaAX KPUBOJIMHEHHON Tpaneuuu, 0 epeMEIIeHUN TOUKH.
KPUBOJIMHEINHON Tparneuuu.
Tema 9.4 Conep:xanue y4eOHOro MaTepuaJia 4 OK 01., OK 02,
[Tnomaas KpUBOITMHEHHON I'eomeTpuyeckuii u puzndecKuii cMbICT onpeieieHHOro uHTerpana. dopmyna 8§ 82’ 8§ 82’
Tparenuu. Herotona- JleiiOauma. ! N
®opmyna HeroTona — JIP 4, JIP 6
JleiiOHunA.
Tema 9.5 ['eometpuueckuii cMbIc onpeeneHHoro uaterpaia. ®opmyna HetotoHa - Jlelibnuna. 2
OmnpeneneHHbI UHTETPAl B
JKA3HU. B Tom yncie, NPAKTHYECKUX 3aHATHI 2
[IpakTryeckoe 3anstue 27. 2
Pemenue 3a1au Ha MpUMEHEHUE UHTETpalIa JJIsl BBIYUCICHNS (PU3NUECKUX BETUYMH U
IJI0IIAAEH.
Tema 9.6 Coaep:xanue yueOHOro MaTepuasa 2
Pemenne sana. ITepBooOpa3znas Gpynkiuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue
[TepBooOpaznas GyHKkINH, €€ _
NPUMEHEHHE. B ToM uncie, npakTHYeCKUX 3aHATHI
[TpakTrdeckoe 3ausTue 28.
Pemenue 3amau.
Paznen 10. IlpsiMble U IJIOCKOCTH BIPOCTPAHCTBE. 20
Tema 10.1 Copepxanue yueOHOro marepuaJia 4

OCHOBHBIE TTOHSTHS
crepeomeTpuu. Pacnonoxenue
MPSAMBIX U TIIOCKOCTEH

[Ipeamer crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, TpsiMasi, TUIOCKOCTb,
MPOCTPAHCTBO). AKCHOMBI cTepeoMeTpuu. llepecekaromuecs, mapamienbHble U
CKpeluBaromuecs npsamele. [Ipu3Hak U CBOMCTBO CKPEIIMBAOIINXCS TPSAMBIX.
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Tema 10.2 Coaepsxanue yue0HOro MmaTepuasa 4
[TapannenbHOCTD NPSAMBIX, [TapanneneHble npsMas u miIockocTb. Ompenenenue. Ilpusnak. CpoiictBa (C
MPSMON U TNIOCKOCTH, nokazatenbcTBoM). [lapamnensapie miaockoctr. Onpenenenue. [Ipusnak. CpoiicTBa (¢
IUIOCKOCTEH. JI0Ka3aTeJIbCTBOM).
B ToM 4ucie, NpAKTHYECKUX 3aHATHI 2
[TpakTrueckoe 3anstue 29. Pemenue 3amay. 2
Tema 10.3 Conep:xanue y4eOHOro MaTepHuaJia 4
HepneliHHKyMpHOCTb THPAMBIX, | TTepnenmukynsaprsie npamble. [lepHeHIuKyISPHOCTD IPSAMOI H IIOCKOCTH.
fipamon — ~ H TUIOCKOCTH, | TTapannensHble IpAMble, TIEPIICHIUKYIAPHEIE K ITTOCKOCTH. OK 01.. OK 02
TIOCKOCTCH. [pu3HaK nepreHAUKYISPHOCTH IPSMOI U TUIOCKOCTH (C I0Ka3aTeILCTBOM). OK 03" OK 0 4"
[TeprieHIUKYIIPHOCTD TUIOCKOCTEH. OK 05" OK 06.,
Tema 10.4 Coaep:kanue yuedHOro MaTepuaia 4 P "1’ 1P 6 B
Teopema o Tpex Teopema o Tpex nepneHuKyspax. JJokazaTeabcTBO. YT0J MeX 1y IpsMOH 1 ’
NepreHANKYISIpax. IJIOCKOCTBIO. YTOJI MEX/Ty MJIOCKOCTSMHU.
Tema 10.5 [NeprieHIUKYIAPHOCTD MPSIMO U MJIOCKOCTH, TTIAPAJIEIbHOCTD JIBYX MPSIMBIX, 2
IMapaensHse, HEPIeHANKYIAPHBIX IIOCKOCTH, TEPHEHANKYIAPHOCTh ITOCKOCTEH.
HepHEeHIUKYIISPHBIE, B Tom 4nciie, NpaKTHYECKUX 3aHATHI U J1a00pPATOPHBIX padoT: 2
CKpCIIMBAIOIINECH IPAMBIC. [Tpaktuyeckoe 3anarue 30. Pemenne 3amay.
Tema 10.6 Coaep:xanue yueOHOro MaTepuasa
Pemenue 3anau. PacnonoxeHune npsmMbIX U IUIOCKOCTEH B IpocTpaHcTBe. [leprnenauKynsapHOCTh U
[IpssMble ¥ MIOCKOCTH B MapaJuIEIbHOCTh NPSIMBIX U TUIOCKOCTEN. CKpeImnBaronecs mpsiMble
MIPOCTPAHCTBE. B Tom uncie, npaKTHYECKUX 3aHATHI 2
[TpakTnueckoe 3ansTue 31. 2
Pewienue 3anau.
Paspen 11. MHOrorpaHHMKH M Tesia BpalleHusl. 42
Tema 11.1 Conep:xxanue y4eOHOro MaTepuaJia 2
Bepmmnsl, pebpa, rpanu [TonsiTue MHOTOrpaHHMKA. Ero 371eMeHThI: BepIIMHbI, pedpa, rpaHu. J(naroHans.
MHOTOTpaHHHKA. Ceuenue. Bolnykiible M HEBBITYKJIbIe MHOTOTPaHHUKH
Tema 11.2 Copaepxxanue yueOHOro MmaTepuaJia 2




20

[Ipusma, ee cocrapustomue,
ceuenue. [Ipamas u npaBusibHas
HPU3MBL.

[Tonsitue npusmsbl. Ee ocHoBaHus 1 00koBble rpanu. Beicota npusmel. [Ipsamas u
HaKJIOHHas npusMa. [IpaBunbHas npusMma. Ee ceueHne

Tema 11.3
[MTapannenenumnen, ky6. CeueHue
KyOa, mapasuiesenumesaa.

Conep:xanue y4eOHOro MaTepuajia

[Mapannenenumen, cBOWCTBA MPAMOYTOJIBHOTO Mapauienenumnena, kyd. Ceuenue kyoa,
napajuiejenunesa

Tema 11.4

[Iupamua, ee cocTaBisAroILME,
CEYEHHUE.

[IpaBunbHas nupamuja.
YcedeHHas nupaMuia.

Coaep:xanue y4eOHOro MaTepuaJia

[Tupamuna u ee snemenTsl. Ceuenue nupamupl. [IpaBunpHas nupamuaa. YcedeHHast
nupamuia

Tema 115
BokoBast n mosHas MOBEPXHOCTh
MPU3MBI, TUPAMUJIBIL.

Coaep:xanue y4eOHOro MmaTepuaJia

ITnomans OOKOBOI U OJHOI IIOBCPXHOCTHU IIPU3MBI, ITHPAMHAbI

Tema 11.6

Cummerpus B Kyoe,
TapasUIeNenumesie, IpusMme,
nupamue.

Conep:xanue y4eOHOro MmaTepuaJia

CuMMeTpusi OTHOCHTENBHO TOYKH, IPAMOH, miockoctd. Cummerpus B KyOe,
napajuleJenuneie, Npu3Me, NUpaMuse.

Temall.7
IIpumepsl  cuMMeTpull B
npodeccun.

Conep:xxanue yueOHOro MaTepuaJia

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

B Tom YHUCJIE, IPAKTUHICCKHUX 3aHATHIA

[Tpaktuyeckoe 3ansatue 32. Pemenue 3anau.
[Tpaktuyeckoe 3ansatue 33. Pemenue 3agau.

Tema 11.8
[IpaBuiibHBIE MHOTOTPAHHUKH, UX
CBOMCTBA.

Conep:xanue y4eOHOro MmaTepuajia

[TousTue MpaBHJIILHOTO MHOI'OI'paHHUKA. CpoiicTBa MMpaBUJIbHBIX MHOT'OTPAHHHUKOB

Tema 11.9
[Mumunzp, ero cocraBisOLIME.
CeueHue UIMH/PA.

Conep:kaHue y4e0HOT0 MaTepuasa

[Mununzap u ero aneMeHTsl. CeueHne NUIMHApa (MapayieIbHOE OCHOBAHUIO U OCH).
Paseeprka muimHIpa

OK 01., OK 02.,

OK 03., OK 04.,

OK 05., OK 06.,
JIP 4, JIP 6
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Tema 11.10 Copaeprxanue yueOHOro MaTepuasia 4
Komnyc, ero cocraBustoniue. Konyc u ero anementsl. Ceduenue KkoHyca (mapauieabHOe OCHOBAHUIO U IPOXOSIIEE
Ceuenue KoHyca. 4yepe3 BepIInHY), KOHHYecKue ceueHus. Pa3BepTka koHyca
B ToM 4ncie, NpaKTHYECKUX 3aHATHI 4
[IpakTuyeckoe 3anatue 34. Pemenue 3amay. 2
ITpakTuueckoe 3anstue 35. Pemenue 3a1a4. 2
Tema 11.11 Cogepxanue yueOHOro Marepuaa 2
VYceuennblii konyc. Ceuenne VYceuennslii konyc. Ero o6pasyromas u Beicota. CedeHne yCce4yeHHOI 0 KOHyca
YCEUEHHOT0 KOHYCA.
Tema 11.12 Conep:xxanue y4eOHOro MaTepuaJia 2
lap u cdepa, ux cedeHus. Hlapucdepa. Bzaumuoepacnonoxenue chepriuiiockoctu. Ceyenuemapa,chepsl.
Tema 11.13 Copep:xaHue y4eOHOro MaTepuaJa 4
ITonatne 00 oOwveme Tena. | [lonstue 06 oobeme Tena. OObeM Kyba i MPsIMOYTONIbHOTO Tapauienenunena. O0bem
OrHomeHre 00bEMOB MOJOOHBIX | MPHU3MBI | IHITHHAPA. OTHOIICHHE 00HEMOB ITOT00HBIX TEIT.
TeJL.
Tema 11.14 Conep:xxanue y4eOHOro MaTepuaJia 2
OObembl 1 II0IaIu OO6wembl nupaMusl 1 KoHyca. O6bvem mapa. [lnomaau nosepxHocteit Ten.
ITOBEPXHOCTEH TEI.
Tema 11.15 KomOunarmu Conep:xanue y4eOHOro MaTepuaJia 4
MHOTOrpaHHHUKOB U TEJ KomOuHanmm MHOTOTPaHHUKOB M TEJl BPAIICHUS.
BpalllEHHUS. B ToM 4Hcie, NPAKTHYECKUX 3aHATHI 2
[TpakTrdeckoe 3austue 36. Perenne 3anay. 2
Tema 11.16 Conep:xxanue y4eOHOro MaTepuaJia 2

I'eomerpuueckre KoMOUHAITIH
Ha TIPAKTHUKE.

Hcnonp3oBaHue KOM6HH8.LIPII>1 MHOT'OI'PAaHHUKOB U TCJI BpallICHUS B IIPAKTUKA~
OpPHMCHTHUPOBAHHLIX 3aga4dax

B ToM yuHcie, NPAKTHYECKUX 3aHATHH

[TpakTrdeckoe 3austue 37. Perenne 3anay.

Tema 11.17

Conep:kaHue y4e0HOT0 MaTepuasa
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Pemenue 3amau.

OObeMbI U TIIOIIAY TOBEPXHOCTU MHOTOTPAHHUKOB U TE€JI BPaIllEHUS

MHOrorpaHHuKu u Tena | B ToM yHciie, NPAKTHYECKUX 3aHATHI 2
BpamicHus. [TpakTrueckoe 3ansaTue 38. 2
KonTtpospHas pabora « MHOrorpaHHUKY U TeJla BPAIIEHUSD.
Pa3nen 12. KoopauHaTbl 4 BeKTOPbI 14
Tema 12.1 Coaep:xanue y4eOHOro MaTepuaJia 4 OK 01, OK 02.,
HleKkapToBbl KOOP/MHATHL B JlekapToBbI KOOpAMHATHI B IpOCTpaHcTBe. [IpocTeiimue 3a1aun B KOOpAUHATAX. OK 03, OK 04.,
HPOCTPAHCTBE. PaccTosHue PaccrosiHue Mexx1y 1ByMsl TOUKaMHU, KOOPAMHATBI CEpEeIMHbI OTPE3Ka. OK 05., OK 06.,
MEXKy IBYMS TOUKAMH. JIP 4,JIP 6
KoopaunaTs! cepeanHbl 0Tpe3Ka.
Tema 12.2 Copaepxxanue yueOHOro MaTepuasa 6
BekTopsl B IPOCTPaHCTBE. Yron BexkTops! B npocTpancTe. CllokKEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
Mex1y BekTopamu. CKajspHoe —
TIPOU3BCICHUC BEKTOPOB. Kommnanapssie BekTopsl. CKasipHOE IPOU3BEICHUE BEKTOPOB.
Paznoxenue BekTopa 1o TpeM HEKOMIUIaHAPHBIM BEKTOPaM.
Koopnunats! BekTOpa, CKalsIpHOE NPOU3BEIECHUE BEKTOPOB B KOOPANHATAX, YOI
MEXJ1y BEKTOpaMH.
Tema 12.3 KoopaunaTHas 110ckocTh. Beruncinenne paccTossHUM. 2
IpaxTuka-opHeHTHp OBAHHBIC B ToM uMciie, MPaKTHYECKUX 3aHATHI 2
3a/1a4i Ha KOOpJUHATHON
[Tpaktudeckoe 3ansaTue 39. Pemenne 3amau. KoiamuecTBeHHBIE pacyeThl. 2
MJIOCKOCTH.
Tema 12.4 Conep:xxanue y4eOHOro MaTepuaJia 2
Pewrenne 3anau. JlexapToBBl KOOpJIMHATHI B MPOCTpAaHCTBE. BekTopbl B mpocTpancTBe. CkanspHOE
KoopanHats! 1 BEKTOPBI. NPOU3BEJICHUE BEKTOPOB. Pa3inojkeHne BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOpaM.
ITpocreiinmme 3a1a4u B KOOpJMHATAX.
B Tom 4yuHcie, NPpAKTHYECKUX 3aHATHH 2
[Ipaktryeckoe 3anstue 40. 2

Penrenue 3amau.
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Paznen 13. MHuoxkecTBa. JjieMeHTHI Teopuu rpagos 8
Temal3.1 Conep:kanue yueOHOro MaTepuaJia 2
MHokecTBa [Tonsitue muoxectBa. [logmHoxkecTBO. Onepannu ¢ MHOKECTBAMH OK 01., OK 02.,
Tema 13.2 Conep:xkanue yueOHOro MaTepuaJia 2 OK 03., OK 04.,
Onepanuu ¢ MHOXECTBAMU Ornepanuy ¢ MHOXKECTBAMH. OK 05., OK 06.,
B TOM uncIIe, NPAKTHYECKHX 3aHATHI 1 JIA00PATOPHBIX padoT: 2 JIP 4, JIP 6
[Ipaktuueckoe 3ansTue 41. Pemenne npukiiaaabix 3a1ad. 2
Tema 13.3 Conep:xanue y4eOHOro MaTepuaJa. 2
['padsr [Tonstue rpada. Ca3HbIN rpad, 1epeBo, HUKI rpad Ha MITOCKOCTH
Tema 13.4 Conep:xanue y4eOHOro MaTepuaJia. 2
Pemenue 3agau. MHOXecTBa, Onepanuu ¢ MHOXKecTBaMU. OmFiCaHEe PeabHBIX CUTYAIM C TTOMOIIbIO MHOXKECTB.
rpadbl ¥ UX MPUMEHEHUE [TpumeHenne rpadoB K PEHICHUIO 3ajad.
B ToM unciie, TPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX padoT: 2
[TpakTuyeckoe 3ansTue 42. 2
Pemenue 3agau.
Pa3gen 14. DneMeHTbI KOMOMHATOPUKH, CTATHCTHKH U TEOPHH BEPOSTHOCTEIA. 24
Tema 14.1 Conep:xanue y4eOHOro MmaTepuaJia 4
OcHOBHBIE  TIOHATHUA [TepecTaHoBKH, pa3MeEILEHUs, COUETAHHUS. OK 01., OK 02.,
KOMOWHATOPUKH. OK 03., OK 04.,
Tema 14.2 Conep:xanue y4eOHOro MaTepuaJia 4 OK 05., OK 06.,
CoOpiTHE, BEPOATHOCTH | COBMECTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CYMMBbI COOBITHH. JIP 4, JIP 6
COOBITHSL. Crnoxenune U | YcioBHas BEPOATHOCTh. 3aBUCHMbIE M HE3aBHCUMBbIE COObITUS. TeopeMbl 0
YMHO>KEHUE BEPOSTHOCTE. BEPOSITHOCTH MTPOU3BEACHUSI COOBITUH.
Tema 14.3 Conep:xanue y4eOHOro MmaTepuajia 2
BeposiTHOCTE B OTtHocuTeNbHASsT YacTOTa COOBITHUS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE
npodecCHOHANBHBIX 3a/1auaX. ornpeneneHue BepoaTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
B ToM 4nciie, NPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT: 2
[TpakTndeckoe 3anaTue 43. Pemenne NpukiIaIHbIX 3a1a4. 2
Tema 14.4 Copaepxanue yueOHOro MmarepuaJia 4
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JuckpeTHas —ciayvaiiHas

Bunpl cinydaiinbix BennuuH. Oripesienenne JUCKPETHOM ciryyaiiHoi BennuuHbl. Ee

BEJIMYMHA, 3aKOH ee YHCIIOBBIE XapaKTEPUCTHUKH.
pacnpeneseHus. 3aKOoH pacIpeneaeHus JUCKPETHON Clly4aiiHOM BETMUYHHBI.
Tema 14.5 Conep:xanue y4eOHOro MaTepuajia 4
3a1aun MaTeMaTHIECKOH Bapuauvonnsii  psa.  Ilomuron wactor u  rucrorpamma. CTaTUCTUYECKUE
CTaTHCTHUKH. XapaKTEPUCTHUKU psijia HAOII0JaeMbIX TAHHBIX.
Tema 14.6 Conep:xxanue y4eOHOro MaTepuaJia 4
CocraBnenue TabauI 1 [TepBuunas 06paboTKa CTaTUCTHUECKUX NaHHBIX. [ paduueckoe mpencraBieHue
JUarpamm Ha IpaKTHKe. JTAHHBIX.
HaxoxneHue cpeqHuX XapakTepUCTUK CTATUCTUYECKUX JAHHbIX.
B ToM 4uciie, IPAKTHYECKUX 3aHATHI U JIA00PATOPHBIX PadoT: 4
[TpakTrueckoe 3ansTue 44. PenieHne npukiaaHbIX 3aa4. 2
[TpakTiueckoe 3austue 45. Penenne npukiaaHbIX 3a1a4. 2
Tema 14.7 Copepxxanue yue0HOro MmaTepuasa 2
Pemenne sazas. OnemeHTbl KoMOuHaTOpHKU. COOBITHE, BEPOATHOCTD COOBITHSA. ClI0KEHNE ¥ YMHOKEHHE
OMeMeHTEI KOMOHHATOPHIH, BEpOSATHOCTEN. 3a1auu MaTeMaTH4YeCKON CTaTUCTUKHU.
CTATHCTHEM 1 TCOpHH B ToM 4HcIIe, IPAKTHYECKUX 3aHATHI B JIA00PATOPHBIX PadoT:
BEPOATHOCTEM.
[TpakTideckoe 3ansaTue 46.
Pemenue 3anau.
IIpomexyTouHas arTecTanus B popme 3K3aMeHa 18

BCEI'O:

330
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3. YCJIOBUS PEAJIM3AIIAU TIPOT'PAMMBI YYEBHOM U CHUTLIAHBI
3.1. lnsa peanu3aumy NpPorpaMMmbl y4eOHO#H JTMCHUIUIMHBI JOJDKHBI OBITH TPEIYCMOTPEHBI

cienyroiue crnenuansubie nomenienus: B coorserctsun ¢ ®I'OC CIIO u [TOOIT:

1. VYyeOnas ayauropus JUisl MPOBEACHUS 3aHATHI BCEX BHJIOB, MPEIYyCMOTPEHHBIX
o0pa3oBaTenbHOl MporpaMMoN, B TOM 4YHCII€ TPYOMNOBBIX U WHIUBUAYAIbHBIX

KOHCYHBT&HHﬁ, TEKYIIECTO KOHTPOJIA U HpOMe)I(YTOqHOﬁ arrecranuu

KabuHer MaTEMAaTHKN U CTATUCTUKHU

CoenvanvusupoBaHHas MeOelb:

Jlexumonnsle napTel — 42 wWT.
Crynbs — 84 wr.

Crou npenonaBatens — 1 1mit.
Cryn npenogaBarens — 1 mr.
Yyebnas nocka — 1 mir.

TexHU4YEeCcKHE CpeIcTBA O6V‘I€HI/I$I:

KomneroTep npenoaaBarens — 1 mit.
MynbsTuMenna npoektop — 1 mir.
OKpaH HaCTeHHBIN — | wiT.
AyanoKOJIOHKH — 11T

HepequL JIMIICH3MOHHOI'O MPOrpaMMHOTI'O 00eCIIeYeHHS:

1) AutuBupycHas 3amura Kaspersky Endpoint Security

2) Astra Linux, Libre Office

[Tomemenue obecnedyeHo aocTynoM K cetu «VHTepHET» M 3IEKTPOHHON
UH(POPMaLIMOHHO-00pa30BaTeNbHOM cpee PUHAHCOBOIO YHUBEPCUTETA.

2. TlomenieHue 1Jig CaMOCTOSTENbHON pabOThl: bUOMMOTEeKa M YUTANIBHBIH 3al

Crenuanu3upoBaHHAas MeO0elb:

Cron xadenpa — 3 .

Karanoxxubli sk — 1 mT.

[Mkad nms untaTenbekux GopMynspoB — 3 HIT.
BurtprHa 115 KHAT — 3 1T,

Crout yyeHnueckui — 24 mir.

Kpecno komnerorepHoe — 2 mr.

Cryn - 48 wr.
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Cron 3proHOMUYHBIN ¢ TyMOOH — 1 mIT.
HIkad st TOKyMEHTOB — 3 IIT.

TexHUYSCKHUE CpeIcTBa O6V‘I€HI/IHZ

[lepconanbHblE KOMIBIOTEPHI— 18 MIT.

IlepedeHp TUIICH3MOHHOI'0 MPOTPaMMHOT'O obecneyeHus:

1) AntuBupycHas 3amura Kaspersky Endpoint Security
2) Astra Linux, Libre Office
3) CIIC «I"apanT»

[Tomerienue a1 CaMOCTOATENIBHONW pabOThI 00YYAIOIIUXCS OCHAILIEHO KOMITBIOTEPHOM TEXHUKOH C
BO3MOXXHOCTBIO HOJKJIIOYEHHS] K MH(POPMALIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu "MHTepHeT" u
o0ecrieyeHo  JOCTYHIOM B 3JEKTPOHHYIO  HH(QOPMALMOHHO-00pa30BATENbHYIO  Cpedy
DUHYHUBEPCUTETA.
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3.2. NudopmanuoHHOe obecnieyeHHe peau3aluu MpPorpaMmbl
JIns peanuzanuy mporpaMmbl OMOIHOTEYHBIH (OHI 00pa3oBaTeNbHONW OpraHU3alUH
JOJDKEH UMETh NI€YaTHbIE W/WIIN JJICKTPOHHBIE 00pa30BaTeNbHbIe M HH(OPMAIMOHHBIE PECYPCHI,

PEKOMCHAOBAHHBIC (DyMO, JJIA UCITOJIB30BAHUS B O6paSOBaTeJ'II)HOM Imponecce.

3.2.1 OcHOBHBIC IIEYaTHBIC U AJICKTPOHHBIE U3AaHUs (PECYPCHI)

1. Konsrun, FO. M. MaremaTuka: anredpa 1 Hauaia MaTeMaTH4eCKOTro aHaIn3a, TEOMETPHSI.
Anrebpa u Havyasa MmaTematudeckoro anaimsa 10 kiacc (0a30BbIi M yriyOJIeHHBIH YpoBHB) / 1O.
M. Komnsrun, M. B. Tkauesa, H. E. ®enoposa. - 10-¢ uzn. - Mockga: [Ipocsemenue, 2022. - 384
c. - ISBN 978-5-09-101569-0. - Tekcr: AJICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2090522

2. Komsrun, 0. M. MaremaTuka: anredpa u Hauaia MaTeMaTH4eCKOro aHaJIn3a, TEOMETPHSI.
AnreOpa u Hadana MaTemMaTrueckoro ananm3a 11 ximacc (60a30BbIi U yrayOiaeHHbBIH ypoBHB) / 1O.
M. Komsirua, M. @. TkageBa, H. E. ®enoposa. - 10-e uzn. - Mocksa: [Ipocsemenue, 2022. - 384
c. - ISBN 978-5-09-101570-6. - Tekcr: AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2090524

3. Byry3os, B. ®. Maremaruka: anrebpa u Hayaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus. 10 - 11 kiaccer (6a30BbIi U yriryoneHHbIH ypoBHB) / B. @. byty3os, B. B. IIpaconos;
[Ton pen. CagoBuuuero B.A., - 5-e u3a. - Mocksa : IIpocBemenue, 2022. - 272 c. - ISBN 978-5-
09-101566-9. - Tekct : anexTponnsIii. - URL: https://znanium.com/catalog/product/2090515 (nara
obpamenust: 11.09.2023)

4. DrnexTpoHHO-GMOIMOTeUHas cucTeMa u3maTenbetBa «HOPAMTy»  hitps://www.biblio-
online.ru/

5. www.feior.edu.ru (MupopmanmoHHble, TPEHUPOBOYHBIE M KOHTPOJIEHBIE MaTEPHAIIBI).

6. www.sehool-eolleetion.edu.ru (Eaqunas kosekimst 1mudpoBbIX  00pa3oBaTeIbHBIX
pecypcoB).

3.2.2. JlonoJHUTETbHBIE HCTOYHUKH

1. Huxonbckuit, C. M. MaTtemaTuka: anredpa u Hauaia MaTeMaTudeckoro aHanu3a. 10 kimacc
(6a3oBbIi 1 yrayOsenHslit ypoBHH) / Hukonbckuii C.M., ITotanoB M.K., Pemernukos H.H., - 10-
e u3a. - Mocksa : llpocsemenne, 2022. - 432 c. - ISBN 978-5-09-101573-7. - Tekcr :
anexktpoHHed. - URL: https://znanium.com/catalog/product/2090528 (mata oOparieHwus:
11.09.2023). Homn. mnobasieHo

2. Mep3msik, A. T'. Anrebpa u Hadana MateMatndeckoro ananusa. 10 kiacc : yriayOnEéHHbII
ypoBeHb : yueOHuk / A. I'. Mep3msk. Jl. A. Homuposckuii, B. M. IloxsikoB. — 6-e u3a., ctep. —
Mockaa : [Ipocsemienne, 2022. — 480 c. : ni. - ISBN 978-5-09-101586-7. - TekcCT : 31€KTPOHHBIH.
- URL: https://znanium.com/catalog/product/2089829 (mata o6pamenus: 11.09.2023). no
25.09.2025


https://znanium.com/catalog/product/2090522
https://znanium.com/catalog/product/2090524
http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/
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3. Mep3msk, A. I'. AnreOpa 1 Hadana MaTeMaTu4eckoro ananusa : 11 kimacc (yrimyOnéHHbIHI
ypoBeHb) : yueOHuk / A. I'. Mep3msixk, [I. A. Homuposckwmii, B. M. Ilomskos ; mox pen. B. E.
[Tomonbckoro. — 6-e m3a., crep. — Mocksa : [Ipocsemenue, 2023. — 412, [4] c. : wn. - ISBN
978-5-09-103608-4. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2089831 (mara oopamenus: 11.09.2023). mo 25.09.2025

4. TloropenoB, A. B. Maremaruka: anrebpa W Hadaja MaTEeMaTHYECKOrO aHaIM3a,
reomerpus. 'eomerpus. 10-11 kmacesr: ba3oBeiii u yriyonennsiii ypoau / A. B. IToropenos. - 18-
e m3n. - Mocksa : Ilpocemenue, 2022. - 176 c¢. - ISBN 978-5-09-101575-1. - Tekcr :
anekTpoHHbli. - URL: https://znanium.com/catalog/product/2090536 (mata oOparmieHus:
04.09.2023) no 31.08.2024
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEBHOU

JTUCHUIINHBI

Pe3yabTaTnl 00yyeHus

Kpurepum onenkn

MeToabI OLIEHKH

IlepeueHnb 3HaHUH, OCBAMBAEMBIX
B paMKax JUCITUTLINHBI:

-OCHOBHBIC MaTeMaTU4YCCKUEC
MCTOAbI PCHICHUA MPUKIAIHBIX
3ajay;

-OCHOBHBIC IIOHATHUA W MCETOIbI
MaTEeMaTHIeCKOTO aHam3a,
JTUHEHHOW  aireOpel,  TCOPHIO
KOMIIJICKCHBIX YHUCCII, TCOpHUUn

BEPOSATHOCTEM M MAaTeMaTU4YECKOU
CTaTUCTHUKH;

-OCHOBBI HMHTETPAIIBHOTO 51
Qg QepeHIraIbHOTO UCcYHC-
JICHHUS;

Ponrb W Mecro MareMaTHKd B
COBPEMEHHOM MHPE IPU OCBOCHHUH
podeCCHOHATBHBIX TUCIUILIMH U
B cdepe mpodeccrnoHaIbHON esi-
TEJILHOCTH.

[TonHoTa nponeMoH-
CTPUPOBAHHBIX 3HAHUU U
YMEHUE IPUMEHSATh UX IPU
BBINOJHEHNUH ITPAKTUYECKUX
pabort

IIpoBeneHue ycTHBIX
OIIPOCOB, MTUCbMEHHBIX
OIIPOCOB, TECTOB,
KOHTPOJIbHBIX padoT.

[lepeuens ymeHuUi, OCBaBaeMbIX
B paMKaX TUCIUILIAHBI:

-peliaTh NPUKIAJHBIC 3a1a91 B
obnactu mpodeccroHanbHOM
JeSATEIILHOCTH,

Brinmonnenue
MPaKTUYECKUX padoT B
COOTBETCTBHUH C 3aJaHHUEM.

IIpoBepka pe3ynbTaToB U
X0/1a BBIITOJIHEHUS
MPAaKTUYECKUX paboT.




