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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI YYBHOT'O
INPEJIMETA

1.1 MecTto y4eOHOro npeiMeTra B CTPYKType OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl
VYuebnsiit npeamer OININ.12 «MaremaTtuka» siBasieTcs MpOQUIbHBIM Y4€OHBIM IPEIMETOM
00111e00pa30BaTeIbHOTO0  YYEOHOr0 IMKJIa OCHOBHOM TpodeccHoHanbHONM 00pa3oBaTebHON

nporpaMMsbl B cootBeTcTBHH ¢ PI'OC CIIO no cnenmansroctr 40.02.01 «¥Opucnpynenumsn»
Lens u nnanupyembie pe3yiabTaThl OCBOCHUS YUEOHOI O MpeMeTa
B pamkax nporpaMMbl y4eOHOT0 NnpeMeTa CTyJeHTaMH OCBAaUBAIOTCS YMEHHUS U 3HAHUS

Kon o6mux n VYMmenuns 3HaHus
npodeccnoHaIbHbBIX
KOMITIETESHITUS

OK 01. - pacmo3HaBaTh 3ajady W/HIH | - aKTyaJbHbII
npo0eMy B IPOPECCUOHATBHOM | MPOPECCHOHAIBHBIN u
W/WITA COITMAIEHOM KOHTEKCTE; | COLMAIbHBII KOHTEKCT, B
- aHaJIM3MPOBATh 3a/1a4y W/WJIM | KOTOPOM MPUXOAUTCS paboTaTh U
npobieMy ¥ BBLICHATH e€ | KUTB;
COCTABHBIE YACTH; - OCHOBHBIC WCTOYHUKHA
- OMNpeneNsATh ATaIlbl PELICHUS MHOPMALK M PeCypehl I
3a7a4H; pemieHuss 3agad W TpoOieM B
- BbUBIATE U 3(pdexTuBHO npodecCHOHANTEHOM H/n
HCKATh uHpopMario, | COIMATBHOM KOHTEKCTE;
HEOOXOMMMYI0 UL peleHust | - &/ITOPHTMBI BBINOTHEHHS pabot
3a/1a41 W/WITU TTPOOIIEMBI, B npodeccroHanbHON Hu
- COCTABMTb TIMaH jeiicTBus; | CMEKHBIX — 001acTsX;  METOBI
OTIPEIENNTH Heo6xomuMble | PA0OTE B TIPOGECCHOHABHON 1
pecypcesl; CMEXHBIX chepax;
- BIIAJICTh akTyanbpHpiMu | - CTPYKTYPY IUIaHa JUIA pCINCHNA
METO/IaMH paboThI B | 3anat; TIOPAIOK OLICHKH
poecCHOHaIBHOM U CMeKHBIX | PC3YJIBTATOB  PCIICHHA 33134
cepax; npoQecCHOHATILHOM
- peanu3oBaTh CcoOCTaBleHHBIN | ACATCIBHOCTH.
IUIaH; OLIEHUBATh pe3yJbTaT M
MIOCJIEJICTBHSI CBOMX
JIEHCTBHUI (CaMOCTOSTENIHO WU
C TTOMOIILI0 HACTABHUKA).

OK 02. - OOpenensATh  3ajaud A | - HOMEHKJIaTypa
NOWCKa MHPOPMALINH; MH(GOPMALIMOHHBIX HCTOYHUKOB,
- ONpeAeNsITh  HEOOXOAUMBIE | MPUMEHIEMBIX
MCTOYHUKU UH(POpMAIUY; poQeccHOHaAIBHOM
- INTAHUPOBATh MPOLIECC TIOUCKA; | AEATEILHOCTH;
- CTPYKTYpPHPOBaTh | - IPHUEMBbl CTPYKTYPHUPOBaHUS
noJy4aeMyro HH(opMaIuo; uHpopMalny;
- BBLICJISITH HanOoJiee 3HAYNMOe | - ¢dopmar odopmiIeHHS
B IiepeyHe MHpopMaiumy; pe3yIbTaToOB oucKa
- OICHMBATh MPAKTHYCCKYIO | MHPOPMALUH.
3HAYUMOCTb pe3ybTaToB
TIOMCKa,
- oQopMIsATH  pe3yJIbTaThl
TIOWCKA.

OK 03. - OIPENEINATh aKTyaJbHOCTb | -  COJEpXKAHUE  AKTyaJbHOM
HOPMaTUBHO-IIPABOBOM HOPMaTUBHO-IIPABOBOM
JOKyMEHTaLu! B | IOKYMEHTAlIUHY;
npodeccrHoHaTbHOM - COBpEMEHHas HaydHas W




JIeATeTTbHOCTH;
- TNPUMEHATh  COBPEMEHHYIO
Hay4YHYI0  Tpo(ecCHOHATbHYIO
TEPMUHOJIOTHIO; OIpPENeNiTh U

npodeccHOHATLHAS
TEPMUHOJIOTHS,

- BO3MOXHBIE TPAeKTOPUU
poeCCHOHAILHOTO Pa3BUTHS U

BBICTPAaNBATh TPAeKTOPUH | caMOOOpa30BaHUS.
npo¢eCCHOHATIBHOTO PAa3BUTHUS
1 caM0o00Opa3oBaHUsI.

OK 04. - OpPraHu30BbIBATh paloTy | - ICUXOJIOTHYECKUE OCHOBBI
KOJIJIEKTHBA U KOMaH/Ibl; JEATeIbHOCTH KOJIJIEKTHBA,
- B3aUMOJICHCTBOBATh C | ICHXOJIOTHYECKUE OCOOCHHOCTHU
KOJUIEraMH, PYKOBOJICTBOM, | JINUHOCTH;
KIIMEHTaMHU B xone | - OCHOBBI POEKTHON
npodeccroHaIbHOM JEeATEIIbHOCTH.
JIeSATEIILHOCTH.

OK 05. - TpaMOTHO W3Jlaratb CBOM | - OCOOCHHOCTH COLMAIBHOTO H
MBICIIH U 0(opMIIATH | KyJIBTYpHOTO KOHTEKCTA;
JIOKYMEHTBI mno | - npaBuia odopmienus
npoeCCUOHATBLHONM  TeMaTHKE | TOKYMEHTOB ¥ IOCTPOEHUS
Ha TOCYJapCTBEHHOM  SI3BIKE, | YCTHBIX COOOIICHUH.
HOpOSIBIATE  TOJEPAHTHOCTh B
paboveM KOJIJICKTHBE.

OK 09. - IPUMEHSATH CPEICTBA | - COBPEMEHHBIE CpEACTBA U
WH(POPMALMOHHBIX TEXHOJIOTUH | yCTpoiicTBa HH(OpMaTH3AIHH;
JUIs peleHus | - MOpSAAOK MX MPUMEHEHHs U
npoecCHOHANBHBIX 3a/1a4; porpaMMHoe  o0ecreyeHue B
- UCTIOJNIb30BaTh | MPO(ECCHOHATBHON
COBPEMEHHOE MPOTPaMMHOE | JEeSTEIbHOCTH.

oOecrieyeHue.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1 O0bem yueOHOr0 IpeAMeTa U BUAbI y4eOHOH padoThl

Bun yuebHoit paboTsl O6mbem B yacax
O6beM 00pa3oBaTeIbHON IPOrPaMMBbl JUCHUTUIUHBI 324
O06bem paboThI CTYJIEHTOB BO B3aUMOJICHCTBUY C MPEIO1aBaTeIeM 312
B TOM YHCJIE:
TEOPETHUECKOE O0yUueHue 214
IIPAKTUYECKUE 3aHATHUSA 98

nabopaTOpHbIE 3aHATHUS -

KOHTPOJIbHBIE Pa0OTHI -

KypcoBoii npoekT (padoTta) (ecim mpeaycMOTPEHO) -

CaMOCTOATCIIbHAA pa60Ta -

Koncynpranus 2

[IpomesxyTouHas arrectanus B hopMme dK3aMeHa 10




2.2. TemaTu4yecKuii JIAH M CoJIepPKaAHUE YUeOHOI 0 MpeMeTa

HanmenoBaHnue pa3nenoB U TeM Copepxanue yaeOHOro MmaTepuaia 1 popMbl OpraHu3aluu O6bem dopmupyemsble
JESATEIBHOCTH CTYIEHTOB 4acoB KOMIIETEHLIUU
1 2 3 4
Pasnen 1. «IloBTOpeHME Kypca MaTEMaTUKH OCHOBHOM ILIKOJIBD) 22
Tema 1.1 Copepxanne yaeOHOTO MaTepuaa; 2 OK 01., OK 02.,
«lems ¥ 3a7a4M  MaTCMaTMKM  NpH ba3oBbie 3HaHUS W yMEHHS 1O MaTeMaTHKE B NMPO(ecCHOHAIBHOW H 0K 03., OK 04,
OCBOCHHH CIECIMAIBHOCTH. OK 05., OK 06.

ITOBCETHEBHOM JESTEIBbHOCTH.
Tema 1.2 ConeprxkaHue yueOHOTro MaTepHala: 4
«HUucna u BbIYMCICHMS. BplpaxeHus u
npeoOpa3oBaHU.

JlelicTBUA HajJ TOJOXHUTEIBHBIMA M OTPULATEIbHBIMU YHUCIIAMH,
OOBIKHOBCHHBIMU U JCCSITHYHBIMU TPOOSMU. JIeHCTBUS CO CTEIICHSIMH,
(bOpMyIIbI COKpAIIEHHOTO YMHOXKEHUS.

Bunbl nmiuockux Guryp v ux miomnas.

B ToM uncne npakTH4ecKuX 3aHATHIIO 2
1. IIpakTuueckoe 3ansartue 1. 2
«Boruncnenne miomaneii miockux ¢uryp. Pemenue 3amaunm w3
Kypca T€OMETPHH Ha TUIOCKOCTH.

Tema 1.3 ConeprxkaHue yueOHOro MaTepHasa 4
«IIporeHTHBIC BEIYUCICHUSD. [Ipocteie mponeHThl. Pa3ubie cnocoObl ux BbhIYUCIeHUsA. ClOXKHbBIE
MIPOLIEHTHI.

B ToM 4nciie mpakTUYEeCKUX 3aHITHI: 4
1. IIpakTrueckoe 3anatue 2. 2
«Bpruncienrne npoCThIX U CIOXKHBIX TPOLEHTOBY.
2. TIpakTHY€eCKOE 3aHATHE 3. 2
«Penienne TUITOBBIX 3a/1a4 HA TPOLIEHTHD.
Tema 1.4 ConeprxkaHue yueOHOro MaTepHaa: 2
«YpaBHEHUS U HEPABEHCTBAY. JluneitHbple, KBaipaTHbIE, APOOHO-TUHEIHBIC YPABHEHUS i HEPABEHCTBA




B TOM ynciie npakTHUECKUX 3aHATHI:

1. IIpaktuueckoe 3audarue 4.
«Pemenne TMHEWHBIX, KBAJPAaTHBIX, IPOOHO-TUHEWHBIX YpaBHEHHHA U
HEPaBEHCTBY.

Tema 1.5
«CucteMbl ypaBHEHUI U HEPABEHCTBY.

ConeprkaHue yueOHOro MaTepuaa:

CnocoObl PCUICHUA CUCTEM JIMHEMHBIX ypaBHeHHﬁ. Cucremsbl HCPaBCHCTB.

Tema 1.6
«DyHkuun, wux cBoicTtBa. CrocoObl
3aanus PyHKITAN.

ConeprxkaHue yueOHOTO MaTepHara:

Cnoco6bl  3amanust  QyHkimid. OOnacTb oONpenaesneHus M MHOMKECTBO
3HaYeHUH QYHKIMH.

CaoiicTBa ()YHKIMH: YETHOCTh, HEYETHOCTh, MEPHOIUIHOCTE (DYHKIIUIA.
['paduk dyHKIMH.

B TOM ynciie npakTHUECKUX 3aHATH:

1. Ilpaktuueckoe 3ausatue 5. «Pemenue 3amay no teme «DyHKIUH, UX
CBOMCTBaY.

Tema 1.7
«BX0HOW KOHTPOJIBY.

ConeprkaHue y4eOHOro MaTepuaa:

Pemenue 3amau 1o pasacity ((HOBTOpeHI/Ie Kypca MaTCMAaTHUKU OCHOBHOH
IIKOJIbD).

B ToM uyncne npakTHUYEeCKUX 3aHSATH:

[IpakTrueckoe 3anstue 6.
1. «KontponpsHas pabora no pazaeny «lloBropeHue Kypca mMaTeMaTHKH
OCHOBHOW IIKOJIBI».

Pa3nen 2. « KoMIiekCcHBIE YrCIay

(o)

Tema 2.1
«KOMITUIEKCHBIE YHCIIaY.

ConeprxkaHue yueOHOro MaTepuara.

[lonsitue xomriuiekcHoro uwucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb U apryMEHT KOMIUIEKCHOTO uucia. dopma 3amucu KOMILIEKCHOTO
gucia (reoMeTpudeckas, TpPUrOHOMETpUYecKasi, ainredpandeckas).
ApudmeTrueckue 1eHCTBUS ¢ KOMIJIEKCHBIMH YHCIAMHU.

Tema 2.2
«IIpumeHeHre KOMITIEKCHBIX YUCEID

Coneprxanue yaeOHOro MaTepuraa:

Brinonsexnue pacd€ToOB C IIOMOIIBIO KOMINJICKCHBIX YHUCCIIL. HpI/IMepBI

OK 01., 0K 02.,
OK 03., OK 04,
OK 05., OK 06.,




HCIIOJIB30BAaHHUA KOMIIJICKCHBIX YHCCII.

B Tom uncne npakTH4eCKUX 3aHATHIL: 2
1. IlpakTuyeckoe 3austue 7. «Pemenue 3agau». 2
Paznen 3. «Crenenun u kopau. CreneHHas (QyHKIHD) 18 OK 01., OK 02.,
Tema3.1 Copepxanne yaeOHOTO MaTepuana: 4 OK 03., OK 04.,
«ITonsitue kopHs. CBOMCTBA KOPHSI. [ToHsiTHE KOpHS N-0#1 CTENEHU U3 ACHCTBUTEIBLHOTO yucia. CBOMCTBA KOPHS OK 05,
n-oil CTENEeHHU.
Tema 3.2 Coneprxkanue yueOHOTO MaTepHaa; 2
«IIpeoOpazoBanue =
BHIPEKCHEH ¢ KOPEAME -0 CTETICHE. [TpeoOpa3oBanue UPPaALIMOHATLHBIX BHIPAKCHHIA.
Tema 3.3 Copepxanne yaeOHOTO MaTepuana: 4
«Penienne uppanuoOHAIBHBIX YPaBHEHUN
Y HEPaBEHCTB. PaBHOCHJIBHOCTH HppAILIMOHAIBHBIX YPABHEHHUI U HEPABEHCTB. MeToabl UX
pELICHNUS.
B TOoM uyncne npakTHUYEeCKUX 3aHSATHI: 2
1. IIpakTrueckoe 3anstue 8. 2
«Penienne nppallMoOHaIbHbIX YPaBHEHUHN U HEPABEHCTBY.
Tema 3.4 ConeprxkaHue yueOHOTro MaTepHala: 6
«Ilonsitne cremenn. CBOWCTBA cTENeHU. | [TOHSTHE CTENCHH C PAlMOHANBHBIM MOKa3areneM. CBOWCTBA CTEIEHHU C
Crenennbie pyHKIUNY. palMOHANIbHBIM MMOKA3aTEIEM.
[TonsiTue cTenenu ¢ AeMCTBUTEIBHBIM MOKa3aTeaeM. CBOWCTBA CTETIEHH C
palMOHANIbHBIM MOKA3aTEIEM.
Crenennbie (pyHKIUH, UX CBOMCTBA U rpadUKH.
Tema 3.5 Coneprxanue yueOHOTO MaTepHaa: 2
«Pemienue 3anau. Hcnonp3oBaHne CBOWCTB CTENICHHON ()YHKIIMU MPU PEUICHUN YpaBHEHHNA U
Crenenu u kopHU. CreneHHas QyHKIUS». | HEPaBEHCTB.
B TOM yncinie npakTHUECKHUX 3aHATH: 2
1. I[IpakTrueckoe 3ansatue 9. 2

«PermieHue 3a1a4 UCIOJIB30BaHUE CBOMCTB CTCIICHHOM (DYHKIIMH IIPH
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| pEIICHUH YPAaBHEHUN U HEPABEHCTBY.

Paznen 4. «IlokazaTenpHas QyHKIHSDY 18
Tema 4.1 Coneprxanue yueOHOTO MaTepHaa; 4 OK 01., OK 02.,
«IToxaszarenbHas QyHKLMA, €€ CBOMCTBay. | OmpeneseHne IMoOKa3aTelnbHOW — (yHKIMHM, ee CBOiicTBA M rpaduk. OK 03., OK 04,
3HAKOMCTBO C TPUMEHEHHEM TTOKa3aTEIIbHON (PYHKIIH. OK 05., OK 07
Tema 4.2 Coneprxanue yaeOHOro MaTepuraa: 8
«Pemenne moxkaszarenbHbIX ypaBHEHUN U | [Toka3aTenbHbIC ypaBHCHHS M HEPABEHCTBA.
HEPaBEHCTBY. OcHOBHbBIE PUEMBI UX PEILIECHHUS: METO/]I ypaBHUBAHUS [TOKA3aTeNeH, METO/
BBEJICHUS HOBOM NMEPEMEHHOM, (yHKIIMOHATLHO-TPA)UIECKUI METO/.
B TOM ynciie npakTHUYECKUX 3aHATH: 4
1. [Ipaktrueckoe 3ausarue 10. 2
«PelieHre nmokazaTeabHbIX YPaBHEHU.
2. [Ipaktuueckoe 3anstue 11. Penenne nokazareabHbIX HEPABEHCTB. 2
Tema 4.3 ConeprxkaHue yueOHOTro MaTepHara: 4
«CHCTEMBI I0Ka3aTeNBHEX Y PaBHEHKID. OcCHOBHBIE TPUEMBI PEIICHUS CUCTEM NTOKA3aTeNIbHBIX YPABHEHHUIA.
Tema 4.4 Copepxanue yaeOHOTO MaTepuaa: 2
«Pemienue 3a/1ay. IlokazarenpHas | PemieHue nmoka3aTeabHbIX YPAaBHCHHIN U HEPABEHCTB.
(byHKHI/Iﬂ»- B ToM yncrne nmpakTudeckux 3aHATUHI: 2
1. IIpakTrueckoe 3ausarue 12. 2
«PenieHne nokazaTelbHbIX YPABHEHUN U HEPABEHCTBY.
Paznen 5. «Jlorapudmel. Jlorapudmuueckas GyHKIH) 30
Tema 5.1 Coneprxkanue yueOHOTO MaTepHara: 4
«Jlorapugm uncna. =
TlecsTHaHEI B HATYpANbHELE ToTapHbM, Jlorapudm 4ucna. OcHoBHOE JorapupMu4YecKoe TOKIECTBO. Jlec THUHBIH
QHCIIO O, Y HATYpaJIbHBIN JToTapu(MBbI, YUCIIO €. OK 01., OK 02.,
OK 03., OK 04.,
Tema 5.2 Coneprxkanue yueOHOTO MaTepHaa: 6
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«CnoiictBa  jorapudmoB.  Omepanus | CBoiicTBa morapudmon. Onepanus gorapudmupoBanus. [IpeodpasoBanue
JorapuMUPOBAHHS. norapu(GMHUYECKUX BBIPAKCHHI.

Tema 5.3 ConeprxkaHue yueOHOro MaTepHara:

«Jlorapudmuaeckast byHKIHA, ee | Onpenenenue norapudmMuyeckoit GyHKINH, ee CBOMCTBA U rpaduK.
CBOWCTBAY.

Tema 5.4 Copepxanue yaeOHOTO MaTepuana:

«Pemenue MorapupMIIecKux [y OHSITHC PABHOCIIIEHOCTE

YPaBHEHU U HEPABEHCTBY.

JorapupMHUECKOro YpaBHEHHUS.
JorapupmMuUecKux ypaBHeHUH. Onepanus NOTEHIIUPOBAaHUS.

Tpu OCHOBHBIX METOJA pEUICHUs JIOTApU(PMHUECKUX YpaBHEHHIA:
(GYHKIMOHATBHO-Tpa(UUECKUI, METO]] TOTEHIIMPOBAHUS, METO]I BBEIACHNUS
HOBOH IIEPEMEHHOM.

Jlorapupmuueckue HepaBeHCTBA. PaBHOCHMIBHOCTH JIOrapu(MHUUECKUX
HEPaBEHCTB.

B TOM yncie npakTHUECKUX 3aHATHM:

1. IIpaktrnueckoe 3ansatue 13.
«Pemenue norapupmMuuecKuX ypaBHEHUN U HEPABEHCTBY.

Tema 5.5 Coneprxanue yueOHOTO MaTepHaa;

«Cucremsl a0orapu()MUUECKUX | AJFOPUTM  pELIEHHs CHUCTEMBI JOrapu(pMUUECKUX YPABHEHHIA.
YpaBHEHHIT».

Tema 5.6 [Ipumenenue norapudma. Jlorapudmudeckas crnmpaib B npupojae. Ee

«Jlorapudmsl B IpUpoI€ U TEXHUKE.

MaTeMaTHYECKUE CBOMCTBA.

B ToM yncie npakTHUYECKUX 3aHATH:

1. IlpakTuyeckoe 3ausitue 14. «Pemienne npukiIaaHbIX 3a1a49.

Tema 5.7
«Perenue 3a1au.
Jlorapudmsl. Jlorapupmuyaeckas

Coneprxanue y4eOHOT0 MaTepuaa;

Pemenue npocreimmx gorapupMuIecKux ypaBHEHUN U HEPABEHCTB.

B TOM yncie npakTHUYECKHUX 3aHATHI:

OK 05., OK 07
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GbyHKIHSD. 1. IIpaktuueckoe 3ausarue 15. 2
«Pemenue mpocTeHImux JorapuMIUIECKUX YPaBHECHUH U HEPABCHCTBY. |
Paznen 6. «YpaBHEHUs 1 HEPABEHCTBA» 24
Tema 6.1 Coneprxanne yaeOHOTo MaTepuaia: 4 OK 01., OK 02.,
«PaBHOCHIBHOCTB YpaBHEHUU u | OnpeneneHre paBHOCWIBHOCTH YPaBHEHUH U HEPABEHCTB. OK 03., OK 04.,
HEPABEHCTB. OcHOBHbIE TEOpEMbl PAaBHOCWIBHBIX IE€PEX0/JaxX B YPaBHEHUSX U OK 05., OK 06.,
OO0mre MeTobI peIIeHUs YPaBHEHUI. HEPABEHCTBAX.
OO1111e MeTo bl peleHus! ypaBHEHUH:
nepexoa OT paBeHcTBa (YHKIMH K PaBEHCTBY apryMEHTOB JUIS
MOHOTOHHBIX (YHKIIMM, METOJ pa3joKE€HUS Ha MHOXKUTEIH, METOJ]
BBEJICHHS HOBOH NMepeMeHHO!, PYHKIMOHAIBHO-TpaUIeCKU METOI.
Tema 6.2 ConeprxkaHue yueOHOTro MaTepHara: 6
«MeTozibI periieHus] HEPaBEHCTB. OOmre MeTonbl pelleHNsT HEPaBeHCTB: Mepexo]l OT CPAaBHEHUS 3HAYCHUUN
(GyHKIUH K CPaBHEHUIO 3HAUEHUHN apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIHH.
Meroa UHTEpPBAJIOB.
OyHKIMOHAIBHO-TpapUUECKUI METO/] pEILIEHUSI HEPaBEHCTB.
B TOM 4ncie npakTH4eCKUX 3aHATHIA: 2
1. IlpakTueckoe 3anstue 16. 2
«PeleHne HepaBEHCTBY.
Tema 6.3 Copepxanne yaeOHOTO MaTepuana: 4
«YpaBHEHHS U HEPABEHCTBA C MOATyJIEM». | OnpeneneHue MoaydIs. PackpbiTue MoayJist o onpenenenuto. [Ipocreiimme
YPaBHEHUsS U HEPABEHCTBA C MOYJIEM.
[IpuMeHeHNEe paBHOCWIBHBIX IIEPEXOJOB B  ONPEACICHHBIX  THIAX
YPaBHEHUI U HEPABEHCTB C MOAYJIEM.
Tema 6.4 Coneprxanne yaeOHOT0 MaTepuraa: 4
«YpaBHEHHUSA " HEPaBEHCTBA C | 3HaKOMCTBO C [TaPaMETPOM.

rapaMeTpaMm».

[Ipocreiinine ypaBHEHUsI 1 HEPABEHCTBA C TAPAMETPOM.
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Tema 6.5 ConeprxkaHue yueOHOTo MaTepHala: 4
«CocraBineHue U pellieHue Pemenne TeKCTOBBIX 3a7a4 MPOPECCHOHATBHOTO COICPKAHMUSL.
npo(ecCHOHANBHBIX 3a1ad C TMOMOIIBIO | B ToM 4ncie MPAKTUYECKUX 3aHATUMN: 4
YPaBHCHUHD. 1. IIpakTueckoe 3anstue 17. «PenieHne TeKCTOBBIX 3a1awy. 2
2. [Ipaktuyeckoe 3ansTue 18 «PelieHne TeKCTOBBIX 3a7a9». 2
Tema 6.6 Coneprxanue yueOHOTO MaTepHaa; 2
«Pemrenne 3az1a4. VpaBHeHust ¥ | OOuue METOIBI PEIEHHS yPaBHEHHI. Y paBHEHNS M HEPABEHCTBA C
HEPaBEHCTBAY. MOJYJIEM U C ITapaMeTPaMHU.
B ToM uncne npakTH4eCKUX 3aHATHI: 2
1. IIpaktrueckoe 3ansatue 19. 2
«KonTpoipHas pabota «YpaBHCHHs 1 HEPABCHCTBAY.
Paznen 7. «OcHOBBI TpuroHOMeTpuH. TpUroHOMEeTpHUecKre (HyHKIIUI) 38
Tema 7.1 Copep:xanue yaeOHOTO MaTepHuana. 4 OK 01., OK 02.,
«Tpuronomerpuueckue byHKIIH OK 03., OK 04.,
MPOM3BOJBHOTO yIUia, ukcia. Paiuannas Panuannas mepa yrna. [IoBOpoT TOYKM BOKpYT Hadajga KOOpPJIWHAT. OK 05., OK 06.,
W TpajycHas Mepa yriia. Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTAHT'€HCA.
3HaKu CHHYyCa, KOCHHYCa, TAHT€HCAa U KOTaHTeHCa MO YeTBEPTSIM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
Tema 7.2 Coneprxanue yueOHOTO MaTepHaa: 4
«TpuroHOMeTpHYECKUe TOXKACCTBA. | Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTCHC ¥ KOTAHTCHC
@opMyIIBI IPUBEACHUSY. yrios a, (— o).
DopMyJIbl TPUBEACHHUSI.
Tema 7.3 ConeprxkaHue yueOHOTro MaTepHara: 8

«CuHyC, KOCHHYC, TaHT€HC CyMMBbI U
pa3HOCTH ABYX yryioB. CHHYC U KOCHHYC
JIBOMHOTO yriia. @OpMyIIbl ITOJIOBUHHOTO
yraa».

CuHyc, KOCUHYC, TAHT€HC CYyMMBbI U Pa3HOCTH JIByX yrioB. CUHYC 1
KOCHHYC JBOMHOIO yIJIa.

@opMyJIbl IOJOBUHHOIO YIJIA.

[Ipeobpa3oBanus CcyMMbI TPUTOHOMETPUUECKHUX (DYHKIIUI B IPOU3BECHHE
U MIPOU3BENICHNs B CyMMY. BbIpaxkeHre TPUrOHOMETPUYECKUX (PYHKITHIA
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4yepe3 TAHIeHC ITOJIOBUHHOT'O apryMEHTA.
[TpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPHUIECKUX BBIPAKCHUH.

Tema 7.4
«Tpuronomerpuueckue
CBOMCTBA U TPaPUKI».

byHKIMU, WX

ConeprkaHue yueOHOTO MaTepHaa:

OO6macth ompeneleHuss W MHOXKECTBO 3HAUCHHUHM TPUTOHOMETPHUYCCKHX
GyHKIMA y= cos X, y= sin X, y= tg X, y= ctg X. UETHOCTb, HEUETHOCTb,
MIePUOJANYHOCTh TPUTOHOMETpHYCSCKHUX PYHKIHH. ["paduku yHKIHIA.

Tema 7.5
«[IpeobpazoBanue rpa¢ukoB
TPUTOHOMETPUUYECKUX (PYHKIIUID.

ConeprkaHue yueOHOro MaTepraa:

CxaTue u pacTsikeHHe rpauKOB TPUTOHOMETPUUYECKUX (DYHKITHIA.
[TpeobpazoBanue rpaKOB TPUTOHOMETPUIECKUX (DYHKITHIA.

B ToM yncne npakTHUYEeCKUX 3aHATHH:

1. IIpaktrnueckoe 3ansarue 20.
«Pemenne 3amau Ha mnpeoOpa3oBaHHE TPapUKOB TPUTOHOMETPUUECKUX
(bYHKIHIY.

Tema 7.6
«Ornucanue MIPOU3BOJICTBEHHBIX
MIPOIIECCOB c [IOMOII[BIO

TPUTOHOMETPUUYECKHUX (PYHKIHID».

ConeprkaHue yueOHOTO MaTepHaa:

Hcnonb30BaHWe TPUTOHOMETPUYECKUX (GYHKIMI B MpOoQecCHOHATBHBIX
3ajaydax.

B TOM yncne npakTHUYECKHUX 3aHATHM:

1. [IpakTrueckoe 3ansarue 21.
«Pemenue 3anau»

Tema 7.7
«O0bpartHbie

GYHKITAN.

TPUTOHOMETPUUECKUE

ConeprxkaHue yueOHOTO MaTepHara:

OO6parnble TpuroHoMeTpudeckue GyHKuu. Mx cBoiicTBa 1 rpaduKH.
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Tema 7.8 ConeprxkaHue yueOHOT0O MaTepHara: 8
«TpHrOHOMETHIECKHS  YDABHCHHA X VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
HCPABCHCTBAY. Pemienne  TPUTOHOMETPUYECKUX  YPaBHEHHUH  OCHOBHBIX  THIIOB:
MPOCTEHIIE  TPUTOHOMETPUYECKHE  YPaBHEHMs,  CBOMASIIMECT K
KBaJIpaTHBIM, pEIIaeMble Pa3lI0KEHHEM Ha MHOXHTEIH, OJHOPOIHBIE.
[Ipocreiimme TPUrOHOMETPUUECKNE HEPABEHCTBA.
Tema 7.9 ConeprxkaHue yueOHOTro MaTepHara: 2
«Cucrembl TPUTOHOMETPUIECKHUX | CHCTEMBI MPOCTEHIITNX TPUTOHOMETPUUECKUX YPaBHCHU.
VYpaBHeHMID.
Tema 7.10 Copep:xanue yaeOHOTO MaTepHuana. 2
«Pemenue 3ajai. OcHOBHL [IpeobpazoBanue TPUTOHOMETPUUYECKIX BBIpAKEHUH. Pemenune
TPHTOHOMETPHH.  TPHIOHOMETPHYECKHE TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.
byHKIM. B =
TOM YHCIIC MPAKTUICCKUX 3aHATHI:
1. IIpakTuueckoe 3ausarue 22.
«Pemenue 3amau».
Pasznmen 8. «IIpousBogHast GyHKIIUH, €€ TPUMCHEHHEC) 32
Tema 8.1 ConeprxkaHue yueOHOTO MaTepHara: 4 OK 01., OK 02.,
«ITonsitne mpomsBopHOW. DopMynel U | OnpenencHUe YUCIOBON MOCIENOBATENLHOCTH U CHOCOOBI €€ 3aJaHMs. OK 03., OK 04.,
npasuna g QepeHIupOBaHU. CBO#CTBA YHCIIOBHIX TOCIIEI0BATENLHOCTEIA. OK 05., OK 06.,
Onpenenenue mpejaena MOCIEAOBATENBHOCTU. BbIunclieHHE MpeaesioB
nocienoBarenbHocTel. [Ipenen pyHKnn Ha GECKOHEYHOCTH.
[Ipenen dbyHKIIMU B TOUKE.
[Tpupamenne aprymenra. [Ipupamenne pyHkimu. 3anaqu, IpUBOIAIINAE K
MOHSTHUIO MPOU3BOAHOMN. OnpeieseHue Nporu3BOAHON. AJITOPUTM
OTBICKAHUS IPOU3BOIHOM.
Tema 8.2 ConeprxkaHue yueOHOTo MaTepHaa: 4
«IIpounsBoansie CyMMBI, pasnoctu | dopmynsl qudpdepenumponanusd. [Ipasuna nuddepeHuupoBanus.

IIPONU3BCACHUA, YACTHOI'O).
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Tema 8.3 Coneprxanne yueOHOro MaTepHaia;
y
«IIpou3BOTHBIC TPUTOHOMETPHUECKUX
DyHKIIHA. [pou3sBoaHas croxnoii | Onpenenenue cnoxuHoil ¢yukuuu. [Ipow3BomHAs TPUTOHOMETPUUYECKUX
yHKII». ¢bynkuuit. [IponsBoaHas ci0XHOU (QyHKIHH.
Tema 8.4 Coneprxanue yueOHOro MaTepuaia;
Yy

«IloHsATHE O HENPEPBIBHOCTU (YHKILHUU.
Meron UHTEpBAIOBY.

[Tonstue HenpepbiBHOW (yHKuMU. CBOWCTBA HENMPEPHIBHOW (DYHKLHUH.
CBsI3b MEX1y HEIPEPHIBHOCTHIO U TP (HEPEeHIINPYEMOCThIO (YHKIINH B
TOUYKE. AJITOPUTM PELIEHUS] HEPABEHCTB METOIOM HHTEPBAJIOB.

Tema 8.5
«I"eoMeTpudecKuid, (bu3rUecKuii u
SKOHOMUYECKHUNA CMBICI IIPOU3BOTHON.

ConeprxkaHue yueOHOTO MaTepHaa:

I'eomerpruecknii, GU3MUIECKUN U IKOHOMHUYECKUN CMBICII TIPOU3BOTHOM.
YpaBHeHHE KacaTelnbHON K TpaduKy (QYHKIHH. AJTOPUTM COCTABJICHUS
ypaBHEHHUS KacaTeIbHOU K rpaduky GpyHkmu y=f(x).

Tema 8.6

«Dm3nYecKu 1 SKOHOMHUYECKHIT CMBICIT
TIPOHM3BOAHOM BIPO(eCCHOHATBHBIX
3agadax».

ConeprkaHue yueOHOTro MaTepraa:

Ousnyeckuii  (MEXaHMUYECKUN) CMBICIT TPOU3BOJHON. DKOHOMHUYECKHI

CMBICJI IPOU3BOJHOM.

B TOM yncie npakTHUYECKHUX 3aHATHI:

[IpakTuueckoe 3ausarue 23. «Pemenue 3amauy.

Tema 8.7
«MOHOTOHHOCTH
KCTPEMYMa.

GhyHKIUN. Touku

ConeprkaHue yaeOHOIro MaTepraa:

Bo3pactanne u yOblBaHWE (YHKIHMH, COOTBETCTBHE BO3pacTaHUi U
yObIBaHUs GYHKIMU 3HAKY POU3BOIHON. [ToHATHE MPON3BOIHOMN BHICIIETO
MOpPsIIKA, COOTBETCTBHE 3HAaKa BTOPOM IMPOU3BOJHOM  BBIMYKJIOCTH
(BorHyTOCTH) (DYHKIIMHU Ha OTpe3Ke. 3a4a4l HA MAKCUMYM U MUHUMYM.
[ToHsiTHE aCUMIITOTHI, CIIOCOOBI UX OMpPENEACHHS. AJTOPUTM UCCIIETOBAHUS
(GYHKIMU U TIOCTPOEHHUs ee rpaduka ¢ MOMOLIbI0 NPOU3BOIHON. J[poOHO-
nuHerHas QyHKIusI.

Tema 8.8
«HccnenoBanue (GyHKIUH U IOCTPOSHHUE
rpaQuKOBY.

Coneprxanue yueOHOTO MaTepHaa:

UccnenoBanme GyHKIIMN HA MOHOTOHHOCTB M IOCTPOEHHUE IPapUKOB.
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Tema 8.9 ConeprxkaHue yueOHOTo MaTepHala: 2
«Hanbonpmee n HaumeHbHIee 3Ha4YeHHd | HaxokaeHue HAuOOJBIIEr0 W HAWMEHBIIETO 3HAYCHUIN GbyHKIMH,
byHKIM. MOCTPOEHHE IPa(pUKOB MHOTOUWICHOB C CIOJIB30BAHMEM amapaTa
MaTEeMaTHYeCKOro aHaJIM3a.
Tema 8.10 ConeprxkaHue yueOHOro MaTepHara: 4
«HaxoxieHne OITUMaIbHOTO pe3ysibTata ¢ | HapmeHblee M HAMOOIbIIee 3HAYeHHE (DYHKIIHIL
MIOMOILIBIO IIPOU3BOIHOM B
PAKTHYECKHX 3a/a4ax». B TOM uncCe NIPaKTUYECKUX 3aHATHIA: 4
1. Ilpaktryeckoe 3ansTue 24. « BeraucneHne HaMMEHbBIIIET0 ¥ HAUOOJIBIIETO 2
3HAYCHUS PYHKIIUNY.
2. [Ilpaktuueckoe 3anatrue 25. «Pemenwe 3agauy Ha HaXOXJIEHUE 2
OIITHMAJIbHOTO PE3YJIbTaTay.
Tema 8.11 ConeprxkaHue yueOHOro MaTepHara: 2
«Pemenue 3ajau. [Ipoussonnas | ®opmyisl 1 mpaBuina auddepeniuposanus. VccnenoBanne GyHKIui ¢
byHKIUH, €€ TPUMEHEHHEY. MOMOIIBIO MPon3BoAHON. Hanbonbiiee u HauMeHbllee 3Ha4eHUs QyHKITUH.
B ToM uncne npakTH4eCKUX 3aHATHI: 2
1. IlpakTueckoe 3anstue 26. 2
«KonTponbhas padota «IIpousBogHas pyHKIIUM, €€ TPUMEHEHUE.
Paznen 9. «IlepBooOpa3znas pyHKIIHH, €€ TPUMEHEHUEC) 16
Tema 9.1 Copepxanue yaeOHOTO MaTepuana: 4 OK 01., OK 02.,
<<HepBOO6p83Ha$I (byHKHHH' HpaBI/ma 3amaya 0 BOCCTAHOBJIECHUH 3aKOHA OBIDKEHUS II0 U3BECTHOU CKOPOCTH. OK 03., OK 04,,
HAXOKJICHN IEPBO0DPASHBIX. Ilonstue wnHTerpupoBanus. O3HAKOMJIEHME C IIOHATHEM HHTErpajla u OK 05., OK 06.,
nepBooOpazHort st ¢yHkuun y=f(x). Pemenue 3amau Ha CBs3b
nepBOOOpa3HOM M ee NMPOW3BOAHOM, BBIYHCICHHE MEPBOOOpa3HON s
nanHoM (QyHkimu. Tabmuna Ghopmyn IS HAXOXKIIEHUS TMEePBOOOPA3HBIX.
W3ydenune nmpaBuiia BEIYUCICHHSI IEPBOOOPA3HOM.
Tema 9.2 Copepxanne y4eOHOTO MaTepuana: 2
«HeonpeneneHHplii HHTErpaD». [TonsATHE HEOTIPEAECIICHHOTO UHTErpaa.
Tema 9.3 Coneprxanue yueOHOT0O MaTepuana; 2




18

«[lonaTne 06 ompenereHHOM HHTErpaie

3amaud, MPUBOAIIME K TOHATUIO OIPENENIEHHOrO HHTerpajga - o

Kak IO IN KPUBOJIMHEHHOW | BHIYMCICHUH IJIOMIAAN KPUBOJIWHEHHOW Tparelnu, O MepeMelieHud TOYKH.
TPATTCITUI.
Tema 9.4 Coneprxanne yueOHOTO MaTepuaa; 4
«Ilmomaib KPUBOMMHEHHON Tpameuuu. | T'eomeTpHUuecKuid M (U3HYECKMI CMBICT ONPEIETCHHOTO HHTErpaja.
®opmyna Hetorona — JleitOHuIa». ®opmyina Herorona- JleiiOuua.
Tema 9.5 I'eomeTpuueckuit cmbich onpeneiaeHHoro uaTerpana. ®opmyna HeroToHa - 2
«OnpeneneHHbId HHTETPAN B )KU3ZHUY. Jleiibnua.
B ToM uncie npakTU4EeCKUX 3aHATHI: 2
1. IlpakTnueckoe 3anstue 27. 2
«Permenue 3a1a4 Ha MPUMEHEHHUE WHTETPANIA JUTS BBIYHCICHUS (PU3NICCKUX
BEJIMYHH U TUIOMIAEHY.
Tema 9.6 Coneprkanne yueOHOTO MaTepHaa; 2
«Pemenue sajad. Ilepsoobpastas [TepBooOpasnas ¢yukuuu. [IpaBuna HaxoxaeHus nepBooOpasHbiXx. Ee
(byHKINH, ee TIPUMEHEHUEY. NpHMeHeHue
B ToM uncie npakTUYECKUX 3aHITHI:
1. IIpakTuueckoe 3ausarue 28.
«Penrenue 3agagy.
Pasnmen 10. «IIpssMble 1 TIIOCKOCTH B IPOCTPAHCTBEY 20
Tema 10.1 Coneprxanne yueOHOT0O MaTepuana; 4 OK 01., OK 02.,
«OCHOBHBIC ~ TMOHATHS ~ CTEPEOMETPHH. | [Ipeamer crepeoMeTpur. OCHOBHBIE TIOHATHS (TOUKA, TpsAMas, TIIOCKOCTS, OK 03., OK 04.,
PacronoxxeHne npsiMbIX U IJIOCKOCTEI. | mpoCTpaHCTBO). AKCUOMBI CTEpPEOMETPHH. ITepecekaroniuecs, OK 05., OK 06.,
napajuiebHbIe M CKpelIuBaroImecs: npsmbie. [Ipu3Hak u  CBOWMCTBO
CKPEIIMBAIOIINXCSI TPSIMBIX.
Tema 10.2 Coneprxanue yaeOHOT0o MaTepuraa: 4

«ITapanienbHOCTh TPSMBIX, OPSIMON U
MJIIOCKOCTH, TNIOCKOCTEH.

[TapannenbHble npsMas u miockocTb. Onpenenenue. [Ipusnak. CsolicTBa
(c moxazarenbcTBOM). [lapannensabie iockoct. Onpeaenenue. [Ipu3Hak.




19

CBoiicTBa (C T0Ka3aTEITBLCTBOM).

B ToM uncne npakTH4eCKUX 3aHATHIL: 2
1. IlpakTuueckoe 3ansarue 29. «Pemenue 3agaqu. 2
Tema 10.3 ConeprxkaHue yueOHOTo MaTepHara: 4
«HepngHHHKyMpHOCTI’ TPAMBIX, [Tepnenaukymnsapusie npsMsle. [leprneHInKyIIpHOCTD IPSAMOM U INIOCKOCTH.
TpAMOM H ILIOCKOCTH, TLIOCKOCTCHY . [TapannenbHble NpsiMble, TEPIEHANKYIISIPHBIE K ITIOCKOCTH.
IIpu3Hak NEPIEHIUKYIIIPHOCTH IPSIMOU u IIJIOCKOCTH (c
JI0Ka3aTeIbCTBOM).
[leprieH UKy IIPHOCTH TIIOCKOCTE.
Tema 10.4 ConeprxkaHue yueOHOTro MaTepHara: 4
«Teopema o Tpex neprneHANKYIIIpaxy. Teopema o Tpex nepneHAUKyIsApax. JJokazareabcTBO. YTOI MeXay NpsiMon
Y TUIOCKOCTBIO. YTOJI MEX]TY INTIOCKOCTSMH.
Tema 10.5 [leprieHAUKYISAPHOCT MPAMOW W IJIOCKOCTH, MapaJICNIbHOCTh ABYX 2
«lTapannenbHble,  NEPIEHAMKYISIPHBIC, | MPSMBIX, NEPIEHIUKYIISIPHBIX IJIOCKOCTH, MEPHEHIUKYIISIPHOCTh
CKPEIIMBAIOIINECS TIPSIMBICY. TJIOCKOCTEH.
B TOM ynciie npakTHUECKUX 3aHATHI: 2
1. IIpaktuueckoe 3ausatue 30. «Pemenue 3agau». 2
Tema 10.6 Coneprxanne yaeOHOro MaTepuraa: 2
«Pemenune 3amay. Pacnonoxxenue MPAMBIX 51 IJIOCKOCTEMN B NIPOCTPAHCTBE.
ITpsiMbIE ¥ IIJIOCKOCTH B POCTPAHCTBE». | [lepneHAUKYIIPHOCTh W MApaIeIbHOCTh  MPSAMBIX W IUIOCKOCTEH.
CkpeluBaromuecs npsiMble.
B TOM ynciie npakTHUYECKUX 3aHATH: 2
1. IlpakTnueckoe 3anstue 31. 2
«Perenue 3amau».
Pazpnen 11. « MHOrOrpaHHUKY U T€J1a BPALICHUS)) 42
Tema 11.1 Coneprxanue yueOHOTO MaTepHana; 2 OK 01., OK 02.,
«BeprmHsI, peodpa, rpanu | [lonsTre MHOrorpaHHHMKa. Ero »leMeHThI: BepIIMHBI, pedpa, TpaHw. OK 03., OK 04.,
MHOTOTPaHHUKA. JHuaronans. Ceyenue. Boimykiibie 1 HEBBIMYKJIbIE MHOTOTPAHHUKH. OK 05., OK 06.
Tema 11.2 ConeprxkaHue yueOHOro MaTepHara: 2
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«IIpusma, ee cocraBisiolINe, CEYCHHE.
[Tpsimast v IpaBUIIbHAS IPU3MBDY.

[Tonsitne mpu3mel. Ee ocHOBaHus W OOKOBBIE TpaHH. BpicoTa mMpU3MBI.
[Ipsamas n HaknonHas npusMa. [IpaBunbHas npusma. Ee ceuenue.

Tema 11.3 Coneprxanne yaeOHOro MaTepuraa: 2

«Ilapanmnenenunen, ky0. Cedenue ky6a, | ITapamrenenuiea, CBOMCTBa MNPAMOYTOJIBHOTO Mapajuieienunena, Kyo.

napajuieNIeunes1a. Ceuenue Ky0Oa, napajiesienumnesa.

Tema 11.4 Coneprxanue yueOHOT0O MaTepuana; 2

«ITupamuna, ee COCTABIIIOMINC, CCUCHHUE. [Mupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunpHas nupaMua.

IIpaBunbHasgs  nupamMujga.  YCedeHHas VceuenHas nupaMma.

UPaMUAAY.

Tema 11.5 ConeprxkaHue yueOHOTo MaTepHara: 2

«bokoBass M TONHAA  MOBEPXHOCTH | [Lmormaas GOKOBOM M IMOHOM MOBEPXHOCTH HPU3MBI, TUPAMUJIBI.

PU3MBI, TUPAMUIBDY.

Tema 11.6 Coneprxanue yueOHOTO MaTepHaa; 2

«Cummetpust B KyOe, napaiienenumese, CummeTpusi  OTHOCUTEIBHO TOYKH, MPSAMOM, TIIOCKOCTH. CUMMETpUS B

TIpU3ME, TTHPaMUAC. KyOe, mapajuienenurne e, npu3Me, mupamue.

Temall.7 Copepxanue yaeOHOTO MaTepuaa: 4

«IIpumepel cummeTpuii B CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

npogeccumny. B TOM 4mCIIe NPAKTHYECKUX 3aHATHIA: 4
1. ITpakTuueckoe 3ansatue 32. «Pemenne 3amaqu. 2
2. [Ipaktuueckoe 3anstue 33. «Pemenue 3agau». 2

Tema 11.8 Coneprxanue yueOHOTO MaTepHana; 2

«IIpaBwibHBIE ~ MHOIOrpaHHUKH,  MX | [loHATHe  mpaBWIbHOTO  MHOTOTpaHHWKAa.  CBOWCTBa  MPAaBHIBHBIX

CBOICTBaY. MHOTOTPaHHHUKOB.

Tema 11.9 Coneprxanne yaeOHOro MaTepuaa: 2

«Inmnap, ero cocrapnsromue. Ceyenue | [unmuuap u ero snementsl. CeueHue uIMHAPa (MapauieibHOe OCHOBAHHIO

[WIAHAPAY. u ocu). Pa3BepTka nunuHpa.

Tema 11.10 ConeprxkaHue yueOHOTo MaTepHara: 4
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«Konyc, ero cocrapmstonue. CedeHue
KOHYyCa».

Konyc u ero snmementsl. CedeHue koHyca (mapauiebHOE OCHOBAHUIO H
MIPOXOIAIIee Yepe3 BepIINHY ), KOHMYeCKue ceueHus. PazBepTka KoHyca.

B ToM unciie mpakTHUEeCKUX 3aHATHH: 4
1. [IpakTrueckoe 3ausarue 34. «Pemenue 3amauy. 2
2. lIpaktruueckoe 3ausartue 35. «Pemenue 3amauy. 2
Tema 11.11 ConeprkaHue yueOHOTro MaTepHaa: 2
«Y CeUeHHBIN KOHYC. Ceuenne | Yceuennslii konyc. Ero obOpasyromas u BbicoTa. CedeHHE YCEYEHHOTO
YCEUEHHOTO KOHYCay. KOHYyca.
Tema 11.12 ConeprxkaHue yueOHOTro MaTepHara: 2
«Ilap u cepa, ux ceueHus». [Tap u ctepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. CeueHue
mapa, cepsl.
Tema 11.13 ConeprxkaHue yueOHOTro MaTepHara: 4
«ITonsaTue 06 obbeme Tena. OtHomenne | [Moustue 00 o0bemMe Tema. OObeM Kyb0a M IPAMOYTOJBHOIO
00BEMOB MOJOOHBIX TE. napaenenunena. O0beM mpu3mbl M mWiIHHAPa. OTHOIIEHHE OO0BEMOB
OIOOHBIX TE.
Tema 11.14 ConeprxkaHue yueOHOTro MaTepHara: 2
«O0BeMBl M IIIOmAIM MOBepxHOCTEH | OObeMsbl mUpamMuIbl U Konyca. O0beM mapa. [lnommany moBepXxXHOCTeH TelL.
TEI.
Tema 11.15 «Komounanuu | Comeprkanre yaeOHOT0 MaTepHraa: 4
MHOTOTPAHHUKOB U TEJ BPALLICHUSD. KoMOuHaIuu MHOTOTpaHHUKOB U TEJI BPAILCHHS.
B ToM unciie mpakTHUYeCKUX 3aHATHH: 2
1. IlpakTuueckoe 3ansarue 36. «Pemenue 3agaqu. 2
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Tema 11.16 ConeprxkaHue yueOHOT0O MaTepHara: 2
«T'eomerpirieckue  koMOMHAaLlMM  Ha Hcnonp3oBaHne KOMOMHAIIMH MHOTOTPAaHHUKOB W TEJN BpalICHHS B
TIpaKTHKE. MPaKTUKA-OPUEHTUPOBAHHBIX 3aa4ax.
B ToM 4ncie npakTU4eCKUX 3aHATHI:
1. IIpaktuueckoe 3ausatue 37. «Pemienue 3agau».
Tema 11.17 Copepxanne yaeOHOTO MaTepuaa:
«Pemenue 3agau. OOBEeMBI U IIOIAM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJT BPaIICHUSI.
MHOrorpaHHUKY U T€Jla BPALLECHUS. B ToM uncne npakTH4eCKuX 3aHATHIL. 2
1. Ilpaktuueckoe 3anstue 38. 2
«KontponpHas paboTta « MHOrorpaHHUKH U TeJla BPAIICHUS.
Paznen 12. KoopauHathl v BEKTOPHI 14
Tema 12.1 Coneprxanue yueOHOTO MaTepHaa; 4 OK 01., OK 02.,
«/lexapToBbl KOOpAMHATDI B JexapToBel KoOpAMHATBI B mpocTpaHcTBe. [lpocredimme 3amaum B OK 03., OK 04,
npocTpaHcTBe. PaccTosiHre MeX Iy NByMs KOOD/IHHATAX. OK 05., OK 06.,
TOTKAMH. Koopunarel CCPEAMHDL | paccrostaue MEXIY ABYMS TOUYKaMH, KOOPIMHATHI CEPEIUHBI OTPE3Ka.
OTPE3KaY.
Tema 12.2 Copepxanne yaeOHOTO MaTepuaa; 6
«BEKTOpbI B IPOCTPAHCTBE. YTON MEKIY Bexrops! B npocTpancTse. ClI0XKEHUE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHUE
BekTOpaMu. CKalsIpHOE TPOU3BENICHHE BEKTODA HA THCITO.
BCKTOpOB». Kommnanapueie  BekTtopbl.  CKaJlipHO€  NPOM3BEJICHUE  BEKTOPOB.
Paznoxxenue BekTopa 1o TpeM HEeKOMIUIAaHAPHBIM BEKTOpaM.
Koopaunatsl BekTopa, CKaJIIpHOE POU3BEIEHUE BEKTOPOB B KOOPAMHATAX,
YTOJI MEXITY BEKTOPaMH.
Tema 12.3 KoopaunaTtHast miiockocts. Berauciienne paccTossHui. 2
«lIpakTuKa-opuEeHTUPOBAHHBIE 3aa41 HA B oy >
KOOPIHHATHOM IIOCKOCTID, TOM YHCIIC PAKTUICCKUX 3aHATHI:
1. TIlpaktuueckoe 3ansitue 39. «Pemenue 3amayu. KonnuecTBeHHBIE 2
pacueTb.
Tema 12.4 Copepxanre yaeOHOTO MaTepuaa; 2
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«Pemenne  3amad.  Koopamnatel u | [lekapToBBI KOOpAWMHATHI B TPOCTPAHCTBE. BEKTOpHI B MPOCTPAaHCTBE.
BEKTOPBD». CkansipHOoe NpPOU3BEACHUE BEKTOPOB. PaznokeHue BEKTOpa MO TpeM
HEKOMIUJIAHAPHBIM BekTOpam. [IpocTeiimme 3a1aun B KOOpAHaTaX.
B ToM uncne npakTHUYeCKUX 3aHATHH: 2
1. [IpakTrueckoe 3ausatue 40. «Pemenue 3amauy. 2
Paznen 13. «MHO)ecTBa. DJIeMEHTBI TCOPUH TpadoBy 8
Temal3.1 Coneprxanue yueOHOTO MaTepHana; 2 OK 01., OK 02.,
«MHOXecTBay. [TonsTue maOXecTBa. [TogmHOkecTBO. Oniepaniny ¢ MHOKECTBAaMHU OK 03., OK 04.,
Tema 13.2 Copep:xanue yaeOHOT0O MaTepuaa 2 OK 05., OK 06.,
«Omnepaty ¢ MHOXKECTBAMM. Ornepanuu ¢ MHOKECTBaAMHU.
B ToM yncne npakTHUeCKUX 3aHITHI: 2
1. IIpakTudeckoe 3anstue 41. «Pemnenne npukiagHbIX 3a1awy 2
Tema 13.3 ConeprxaHnue yaeOHOro MaTepuasia. 2
«I'padsr» [Tonsitre rpada. Ces3HbIN rpad, JepeBo, HUKI rpad HA TUIOCKOCTH
Tema 13.4 ConeprxkaHue yueOHOro MaTepuara. 2
«Pemenne 3agau. MHoxecTBa, rpadel 1 | Oneparpn ¢ MHOKecTBaMH. ONHCaHHe PEaNbHBIX CUTYAIHMH C MOMOIIBIO
UX IPUMEHEHUEY. MHOXkeCTB. [ IpuMmeHeHue rpadoB K peIICHHIO 3a1ad.
B TOoM uncie npakTHYeCKHX 3aHITHIA: 2
1. [IpakTrueckoe 3ausatue 42. «Pemenue 3amauy. 2
Pasnen 14. DnemMeHTh KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSTHOCTEH. 24
Tema 14.1 Coneprxanue yueOHOTO MaTepHaa; 4 OK 01., OK 02.,
«OCHOBHBIE TIOHATHS KOMOMHATOPUKWY. | [lepecTaHOBKH, pa3MEIeHHs, COUCTaHUSI. OK 03., 0K 04.,
Tewma 14.2 Copepxanne y4eOHOTO MaTepuana: 4 OK 05., OK 06.,
«Co0biTHE,  BEpOATHOCTH  COOBITUA. | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TEOPEMBI O BEPOATHOCTU CYMMBI
Crnoxenue u YMHOXEHHUE | cOOBITUH. YCIIOBHAsI BEPOSITHOCTh. 3aBUCUMbIE U HE3aBHCHMBbIE COOBITHSI.
BEPOSITHOCTEM. Teopembl 0 BEpOSITHOCTH MTPOU3BEACHUS COOBITHIA.
Tema 14.3 Coneprxkanue yueOHOTO MaTepHara: 2
«BepostHOCTE B mpodeccuoHanbHbIX | OTHOCHTENBHAS YacTOTa  COOBITHS, CBOWCTBO €€  YCTOMYMBOCTH.
3a1a4axy. CratucTudeckoe onpesesieHne BepoaTHOCTH. OleHKa BEpOsSTHOCTH
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COOBITHS.
B ToM yucne npakTHUeCKUX 3aHITHI: 2
1. IIpaktudeckoe 3ansatue 43. «Pemenne NpuKkIIagHbIX 3a1a4y. 2
Tema 14.4 ConeprxkaHue yueOHOTro MaTepHala: 4
«JluckpeTHas  ciydaiiHas ~— BEOWYMHA, | Bumel ciaydaiiHeix BenwuuH. OnpenenieHWe IMCKPETHOW — CIy4ailHOM
3aKOH €€ pacrpeeIeCHUs. BenMuYuHBI. Ee 94nciioBbIe XapaKTEePUCTHKHY.
3aKoH pacnpeieJIeHusl TUCKPETHON CITy4aiHOW BEJIMYUHBI.
Tema 14.5 ConeprxkaHue yueOHOTo MaTepHara: 4
«3amgaun MaTeMaTUIeCKOM Bapuanmonnsiii  psan.  I[lonmuron 4acTtor M rUCTOrpaMma.
CTaTUCTUKID. CTaTUCTHYCCKHE XapaKTEPUCTUKH Psijia HAOIIOJaeMbIX TaHHBIX.
Tema 14.6 ConeprxkaHue yueOHOTro MaTepHara: 4
«Cocrayenre Tabaul U auarpamMm Ha | IlepBuuynHas ~ o0pabOTKa — CTATHCTHYECKUMX  OaHHBIX. | paduyeckoe
MPAKTUKEY. MPEICTaBICHUE JAHHBIX.
Haxoxnenue cpeTHuX XapaKTepUCTHK CTAaTUCTUYECKUX JTAHHBIX.
B ToM yncne npakTHUECKUX 3aHITHI: 4
1. IIpakTudeckoe 3anstue 44. «PemeHue npukiIagHbIX 3a0awp». 2
2. [IpakTuueckoe 3ausitue 45. «Pemenne npukiiagHbIx 3a1awpy. 2
Tema 14.7 ConeprxkaHue yueOHOTro MaTepHara: 2
«Pewenne 3anad. DnemeHTh KoMOMHATOpHUKH. COOBITHE, BEPOSTHOCTH COOBITHS. ClIOKEHUE U
OieMeHTbL KOM6HHaT°13HKH’ CTATHCTHKH | vy iHosKeHNe BEPOATHOCTEH. 3a1aul  MaTeMaTHIECKOH CTATHCTHKHL
1 TCOPUH BCPOATHOCTCI. B ToM 4uncie npakTU4ecKuX 3aHATHI: 2
1. IIpaktuueckoe 3ausarue 46. «Pemienue 3aauy». 2
Koncynpranus 2
[TpomexyTouHas arTectanus B (hopMe dK3aMCHA 10
Bcero: 324
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3. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JTUCIATLIAHBI

3.1. MaTepuaJbHO-TEXHHYECKOE o0ecneyeHue

VYyeOHass ayauTopusi [UIsi TPOBEICHUS 3aHATHM BCEeX BHUJOB, MPEIyCMOTPEHHBIX
o0pa3oBaTeNbHON MPOrpamMMoOil, B TOM YHCIIE TPYNINOBBIX M MHIUBUIYaJIbHBIX KOHCYJbTALUH, a
TaKKe JUIS TPOBEIEHUs TEKYIIEro KOHTPOJIA, IPOMEKYTOYHOM M TOCYJIapCTBEHHOM HWTOTOBOM
arrectauun (Kabuner o00meo0pa3oBaTeNbHbIX COLMAIBHO-TYMAHUTAPHBIX M 3KOHOMUYECKHX
JUCLUIUINH).

Crenuan3upoBaHHas MeOelb:
Cron yuurtenbckuid — 11mT.

Cryn yuntenbckuii — 1 mr.

Cron cTyaAeHUYECKUM IBYXMECTHBIN — 15 miT.

Crynbsa — 30 wr.

[Mxad — 2 mr.

Jlocka menoBas — 1 miT.

TexHudeckne cpesicTBa 0OyYEHHS:

Komnretorep npenogasarens 1 wr.,

MynsTumeauanpoexrop 1 mr.,

OKpaH ¢ 3JIeKTpOIpuBOIOM 1 wmiT.,

KomrmuiexT (2 mT.) ay1uo KOJIOHOK /JIsl BOCTIpOU3BEACHUS ayauo Qaiina 1 mr.

[Tomernienue A cCaMOCTOSITENHHOM PAOOTHI
(bubnuoteka, YMTaTBHBIN 3aJ1 C BBIXOJIOM B HHTEPHET)

Crnenuanu3upoBaHHas MeOeNb:

Cron (yunurenbckuii) — 1.

Cryin yunrtenbeckuil — 1 mr.

CrtoJ1 CTyIeHYECKHI IByXMECTHBIN — 13 1mT.
Crynbs cTyneHueckue — 26 mr.
KomnbroTeps! 1151 CTy1€HTOB — 6 IIIT.

CroJ1 KOMIIBIOTEPHBIN — 6 LIT.

Crysnbs — 6 .

Mxad — 4 mT.

Jlocka menoBast — 1 miT.

Texuudeckue cpeicTBa 00yUeHHUS:
MynsTumeauanpoekrop 1 wr.,

OkpaH 1 mr.,

KomruiexT (2 mrt.) ayjuo KOJIOHOK sl BOCIIpOU3BeieHus ayauo ¢aiina 1 mr.,
Komnrerorep npenonasarens 1 mr.
[TpunTep — 1 mr.

3.2 HNudopmannonHoe odecneyeHue peaau3anuu NporpaMmbl
Jns peanuzanuy mporpaMMmbl OMOIHOTEYHBIH (OHA 00pa3oBaTeNbHON OpraHM3alld UMEeT
MEYaTHBIC /WK JJICKTPOHHBIE 00pa3oBaTelibHbIC H HH(POPMAIIMOHHBIC PECYPCHI, PEKOMEHTyeMbIe
11 ICTIOJTB30BaHUs B 00pa30BaTeIbHOM MPOLIECCe.
OcHoOBHbIE MeYaTHbIE U YJIeKTPOHHBbIE H3IaAHUS:

1. [Hapeirun, M. ®. Matemartuka : anreOpa M Hayala MaTeMaTHYeCKOrO aHaju3a,
reomerpust. ['eomerpust : 10—11-e knaccel (0a30BbIit ypoBens) : yueoHuk / M. ®@. [lappirun. — 10-
e wu3n., crep. — MockBa : IlpocBemenue, 2022. — 237, [3] c.: wun. - URL:
https://znanium.com/catalog/product/2090537

2. Mepsnsik, A. I'. Marematuka. Anrebpa ¥ Hadaja MaTeMaThyeckoro aHammsa. 10

kiace (yriayOneHHsiil ypoBenb) : yueOuuk / A. I'. Mepazmsk. 1. A. Homuposckuii, B. M. TTonsikos.
— 6-¢ wu3n., crep. — MockBa : Ilpoceemenme, 2022. — 480 c. : wmi - URL:

https://znanium.com/catalog/product/2089829


https://znanium.com/catalog/product/2090537
https://znanium.com/catalog/product/2089829
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3. Konsirun, FO. M. Maremaruka: anrebpa M Haudajga MaTeMaTHUYECKOrO aHaJN3a,
reoMeTpusi. Anrebpa W Hayana mareMatrudeckoro aHanusa 10 kimacc (06a30BBIH U YIITyOJIEHHBIN
YPOBHB) : y4eOHUK I 001eodpa3zoBaTenbubix opranuzanuii / F0. M. Koxsrun, M. B. TkageBa, H.
E. ®enopona. - 10-e uza. - Mocksa : IIpocsemnienne, 2022. - 384 c¢. - ISBN 978-5-09-101569-0. -
Texcr : anextponnsIif. - URL: https://znanium.com/catalog/product/2090522

4. byry3oB, B. ®. MaremaTtuka: anreOpa M Hadaja MaTeMaTHYECKOTO aHaJM3a,
reomerpusi. ['eomerpus. 10 - 11 kmaccer (6a30BbI U yriryOJeHHBIH ypoBHB) : yueOHuk / B. .
byrty3os, B. B. Ilpaconos ; noa pen. CagoBuuuero B.A., - 5-e u3a. - Mocksa : IIpocsenienue,

2022. - 272 c. - URL: https://znanium.com/catalog/product/2090515

5. IToropenoB, A. B. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHAJIN3a,
reometpus. ['eomerpust. 10-11 kmacesr: ba3oslit u yrioyOnennsiit yposuu / A. B. Iloropenos. - 18-
U3I. - MockBa : [Ipocsemienue, 2022. - 176 C. - URL:
https://znanium.com/catalog/product/2090536

6. ITorockyes, E. B. Marematuka : anreOpa W Hadaja MaTEMaTHYECKOTO aHAJIN3a,

reomerpust. ['eomerpust : 10 kinace (yriyOnaénusiii yposens) : yuebuuk / E. B. TTorockyes, JI. .
3BaBuu. — 10-e u3m., crep. — Mocksa : Ilpocsemenue, 2022. — 223, [1] c.: un. - URL:
https://znanium.com/catalog/product/2090556

7. Mepsnsik, A. I'. Maremarnka. ['eometpust : 11 kimacc (6a30BbIil YPOBEHB) : yUeOHUK
/A. T. Mep3nsak. . A. Homwmposckmii, B. b. Iomonckuit, M. C. fxup ; mox pea. B. E.
[Tomonsckoro. — 6-e u3x., crep. — Mocksa : [Ipocsemenue, 2022. — 207, [1] c.: un. - URL:
https://znanium.com/catalog/product/2090546

8. MaremaTuka : anreOpa 1 Hayajla MaTeMaTHUYECKOT0 aHaju3a, reoMeTpus. Anredpa u
Hayajla MareMarudeckoro aHanusa 11 kiacc. ba3zoBeiii ypoBeHs (B AByx udacTsax). Y. 1 : yueOHuk /
A. I'. Mopakosuu, II. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. - Mocksa :
N3parensctBo "lIpocBemenne”, 2022. - 224 c. - ISBN 978-5-09-101592-8. - TeKcCT : 3€KTPOHHBIM.
- URL: https://znanium.com/catalog/product/2089782

JlonoJHNTEIbHbIE HCTOYHUKH:

I. Bammakos M.M. Maremaruka: anrebpa M Hadajga MaTEMAaTHYECKOTO aHAIW3a,
reometpust/ M.U. bammaxkos. - M.: U3natenbckuii ientp Axagemus, 2022.

2. Boromonos H.B. Ilpaktuueckue 3auatus no maremaruke. B 2u. Yacts 1: yueGHoe
nocobue mist CITO/ H.B. boromonos. - M. UznatensctBo FOpaiit, 2021

3. Boromonos H.B. IlpakTnueckue 3ansaTus 1mo matematuke. B 24, Yacte 2: ydueOHOE
nocobue mst CITO/ H.B. boromonos. - M. UznatenscTBo FOpaiit, 2021

4.  Tmypman D.B. Teopus BEpOSATHOCTH M MaTEMATUYECKAs CTATUCTHKA: 0a30BbIH Kypc/
3.B. I'mypmas. - M.: U3narensctBo FOpaiit, 2017

5. Tmypman D.B. PyKoBOJACTBO K pEINEHHIO 3aja4 IO Teopuu BeposTHocTh/ D.B.
I'mypMmas. - M.: U3natenscTBO FOpaiit, 2022)


https://znanium.com/catalog/product/2090522
https://znanium.com/catalog/product/2090515
https://znanium.com/catalog/product/2090536
https://znanium.com/catalog/product/2090556
https://znanium.com/catalog/product/2090546
https://znanium.com/catalog/product/2089782

27

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA YYEBOI'O
ITPEJIMETA

KOHTpOJ'IB u OLICHKAa PE3yJIbTAaTOB OCBOCHHA y‘{C6HOFO npeamMceTa
OCYHICCTBJIACTCA MPCTIOAABATCIIEM B IIPOUCCCC NPOBCACHUSA MPAKTUICCKUX 3aH$ITI/II7I, TCCTUPOBAHMA,
d TAK)KC BBINIOJHCHUA CTYACHTAMHA WHAUBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, I/ICCJ'IG,Z[OBaHI/II\/'I.

PesynbTarel 00ydeHus Kpurepuu ouenku MeTobl OLIEHKH

[Iepeuyens 3HaHMi, ocBauBaeMbIX B | IlomHOTA IIpoBenenue YCTHBIX
pamMKax IUCLUIUIMHBIL: IIPOIEMOHCTPUPOBAHHBIX OIIPOCOB, MICBMEHHBIX
- OCHOBHBIE MaTeMaTU4YEeCKUE | 3HAHUU u YMEHHUE | OIPOCOB, TECTOB,
METOJbl PpEUICHHs MPUKIAIHBIX | IPUMEHATH ux OpU | KOHTPOJIBHBIX PaboT.
3az1ay; BBIIIOJIHEHUM NpakTudeckux | IIpoBepka pe3ynbraroB u
-OCHOBHBIE IIOHATHS U METOAbI | paloT. xo1a BBIIIOJIHEHUS
MaTEMaTH4ECKOI 0 aHayu3a, | BeInoiaHeHHe MpakTUYECKUX | MPAaKTHYECKUX padoT.

JUHEHHOW  anredpbl,  TEOpHIO | palOT B COOTBETCTBUU C
KOMIUIEKCHBIX ~ YHCEJI, TEOPHUH | 3aJaHHEM.

BEPOATHOCTEH M MaTeMaTU4YeCKOM
CTaTHUCTHKWY;

-OcHOBBI HUHTETPaIbHOTO u
G hepeHIMATHEHOTO UCYHCIICHHS;
Ponb m Mecro MaTemMaTHKd B
COBPEMEHHOM MHPE MPU OCBOCHHUH
npohecCHOHANBHBIX AUCHUILTUH U
B chepe  mpodeccroHaIBHOM
NEeSITENLHOCTH.

Ilepeuens ymeHuii, OCBauBa€MbIX B
pamMKax TUCIUTUINHBIL:

- pemaTh MPUKIAJHBIC 3ala4dl B
obnacTu npodeccuoHaIbHOM
JIESITEJIbHOCTH.
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