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1. OBHIASA XAPAKTEPUCTHUKA PABOYEM [IPOI'PAMMBI
JUCHUITJIMHBI (ITACITOPT)
«MaTeMaTHKa»

1.1. MecTO IMCUMIVIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM
NPOrpamMMmbi:

Juciumnmaa «MatemaTtukay SBISCTCS 0043aTCIbHOM TUCIUINIMHON 0a30BOTO
ypOBHs 00111€00pa30BaTEIbHOrO IUKJIA, W3y4aeTcsl B TIEPBOM U BTOPOM CEMeECTpax
nepBoro kypca o0yuenusi, B cooretcTBuu ¢ @I'OC CIIO no cnenunansHoctu 40.02.04
Opucnpynenus. JlucruniamzHa (OpMUPYET JIOTHYECKOE MBIIUICHHE, I[TOMOTraeT
a0CTPAKTHO MBICJIUTh, BBIJCIAThH TJIABHOE W HAXOAUTH 00Ilee, YTO HEOOXOAUMO st
3 PEKTUBHOTO PEIICHUS IPUINIYECCKUX 3a/1a4.

N3yuenne pucuuiuivmeel «MartemaTuka»
MPAKTUYECKUX, a TAKXKE CEMUHAPCKUX 3aHATUIM.

npeayCcCMaTpuBacT IPOBCACHUC

1.2. Hesab 1 IJIaHUPYyeMble Pe3yJbTATHI OCBOCHUSI AMCIUTIIUHBI:

B paMKax IIporpaMmbl qu6H0ﬁ JUCIHUITITNHBI 06yqa101111/1M1/1051 OCBAUBAKOTCA
YMCHUA U 3HAHHWA

YMenus

3HaHugA

- pacro3HaBaTh 3a/1auy W/ Win
npo6seMy B IpoeccHoHaTbHOM
W/WIHA COMAIbHOM KOHTEKCTE;

- aHAM3HUPOBATH 3a/1a4y /WK
npo0OJIeMy U BBIACTIATH €€
COCTaBHbBIC YaCTH;

- OIPEICTATH TAIbl PEIICHUS
3aJauu;

- BBISABJIATH U 3PHEKTUBHO MCKATh
nH(pOpMAIHIO, HEOOXOIUMYIO IS
peleH s 3a/1a41 W/WIN TPOOJIEMBI,
COCTABJIATH TUIAH JICHCTBHS

- OCHOBHBIC HCTOYHUKHU HH()OPMAIIH U
pECYpCHI [T pEelIeHHs 3a1a4 ¥ POoOIIeM
B MpoheCCHOHATHHOM H/WIIH
COIIMAITBHOM KOHTEKCTE;

- aJITOPUTMBI BBITIOJTHEHUS paOoT B
po(eCCUOHATILHON M CMEKHBIX
001acTIX;

- METOJIbI pabOoTHI B MPOGECCHOHATHHOM
U CMEXHBIX cepax;

- CTPYKTYpY IUIaHa JUIs PEUICHHS 3a]1a4;
- IOPSZIOK OLICHKU PE3yJIbTaTOB PEIICHUS
3a7a4 Npo(eCCUOHATBLHOMN IS TEILHOCTH

- OTIPECTATh 3aJ1a4M JJIS IOMCKA
nHpopMaluu;

- OTIpeCIATh HE0OXOAUMBIC
WCTOYHUKH WH(POPMALIUH;

- IJITAHUPOBATh MPOLIECC MOUCKA;

- CTPYKTYPHUPOBATh MOJYyIaEMYIO
UH(pOpMaIINIO;

- BBIIEJIATH HanboJiee 3HaYUMoe B
nepeyHe HHPOpMaLny;

- OLICHUBATh NPAKTHYECKYIO
3HaYMMOCTb PE3YJIbTATOB MOMCKA.

- IPUEMBI CTPYKTYPUPOBAHUS
nHpopMmanuu;

- popmar opopmieHus pe3yabTaToB
NOKMCKa UHPOPMALIUHU, COBPEMEHHbBIE
CpEICTBA U YCTPOUCTBA
uH(pOpPMATH3AIINY;

- IOPSIIOK UX MIPUMEHEHUS U
porpaMMHOe 0OecrieueHHe B
npo¢ecCHOHATBLHON IeATEILHOCTH B TOM
YHClie C UCTIOJIh30BaHUEM HIH(PPOBBIX
CPECTB.

HGJ'ILIO OCBOCHUSA NJUCIUIIIUHBI ABJIACTCA:

L4 (I)OpMI/IpOBaHI/IC HpCIICTaBJ'ICHI/Iﬁ 0 MAaTCMATUKC KaK YHUBCPCAJILHOM SA3BIKC HAYKH, CPCIACTBC
MOJCIUPOBAHUSA SIBIICHUH U mponeccos, 00 nacAaxX U METOJaX MaT€MaTuKu, O crioco0ax onucaHus Ha
MaTEMaTUYECKOM SI3BIKE SIBJICHUM p€aIbHOro MHUpa,



® DPA3BUTHUC JIOTMYCCKOro MbIINIJICHH,

MIPOCTPAHCTBEHHOTO  BOOOPaKEHUS,

AJNTOPUTMHUYECKOU

KYJIBTYpBl, KPpUTUYHOCTH MBIIJICHUS Ha YPOBHE, HE0OX0AUMOM Jisi Oynymiei mpodeccuoHambHON
JeSITeILHOCTH, JUIS IPOJIOJDKCHHSI 00pa30BaHusl M caMOOOpa30BaHMS;
® OBJIQJICHUE MAaTEMATUYECKUMHU 3HAHUSMH U YyMEHUSMH, HEOOXOJUMBIMUA B TIOBCEAHEBHOM KU3HH,
JUISL U3YYEHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX IMCUUIUIMH Ha 0a30BOM YpOBHE W IUCHUIUIMH
po(heccCHOHATBFHOTO IUKJIA, JUTS TTOTydeHHst 00pa30BaHus B 001acTsAX, HE TPEOYIOUINX YIITyOJIeHHON
MaTeMaTH4YeCKOH IMOATOTOBKH;
BOCIIMTAaHUE CPEICTBAMHU MATEMAaTHKH KYJIbTYpPbl THYHOCTH, TIOHUMAHUS 3HAYMMOCTH MaTeMaTHUKU
IUTS HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOMIECHHUS K MaTeMaTHKe KaK K 4acTH OOIIeYeIOBeUECKOM
KyJIBTYpBl U€pe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHS MaTEeMAaTHUKH, HBOJIOIHMEH MaTeMaTHYeCKHX

UJIIEN.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHON JUCIUILINHBI

2.1. O0bém yueOHOI TUCHUIIMHBI M BUABI Y4e0HOH padoThl

Bua yueOHol padoThI O0bém B akaa. yacax
O0BéM o0pa3oBaTe/IbHOM MPOrpaMMbl Y4eOHOM 228
AUACIHUATLTHHBI

B T.4..

CEMHUHAPCKUE 3aHIATHS 146
MPAKTUYECKUE 3aHITUS 74
Ipome:xyTouHasi arrecTamusi (3K3aMeH) 8

2.2. TemaTu4ecKkuii JIaH U coAepPKaHUe YUeOHOM TMCIIUTIHMHBI

HaumeHoBaHue Conep:xxanue yyeoOHoro marepuaiaum | O0bém Koabi
pa3iesioB U TeM (opMbI OpraHu3anum aesTeJJbHOCTH YyacoB | KOMIIeTEeHIHIi,
00y4Jaromuxcs ¢popmupoBanmnio
KOTOPbIX
crocoocTByeT
3JIeMEHT
NMPOrpamMmbl
1 2 3 4
Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 18
Tema 1.1. Leanb u Cemunapckoe 3ansarue 1. lleau n 2
3a/1a4M MATEeMaTUKHU 3a/1a4M U3y4YeHUs MAaTeMATHKHU NMPHU
NPU OCBOCHHUH OCBOEHHH CIIEeNNATbHOCTH.
cnenuagbHocTH. Uncaa | 1. Lens u 3agaun MmateMaTUKy IpU
U BHIYHCJIEHUS. OCBOEHHUU CHEIHATLHOCTH .
2. ba3oBbie 3HaHUA U YMEHHS 11O
MaTeMaTHKe B MpOGECCHOHATBHON U B
TTOBCETHEBHOM JEATEIHHOCTH . OK 01
3. [leiicTBus HaJl IOJOKUTEIBHBIMH H
OTPHULATEIbHBIMU YHCIIAMH, C OK 02
OOBIKHOBEHHBIMH U JIECATUYHBIMU
IpoOsiMu
Cemunapckoe 3ansatue 2. Hesablie u 2




palHoOHAIbHBIE YHCJIA.
1. Beruucnenus u npeoOpa3oBaHusl.
2. YpaBHEHUS U HEPABEHCTBA.

IIpakTnueckoe 3ansaTue 1.
JelicTBuTENbHBIE YK cIa. POpMYJIbl
COKPAIIEHHOI0 YMHOKEHHU.
IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE
coJep:kaHue (cooepicanue
HPUKTIAOH020 MOOYA).

JleiicTBus co cTeneHs MU, (POpMYJIb

COKPAILEHHOIO YMHOXEHUS.

Tema 1.2. IIpoueHTHbIe
BbIYHCJICHUS B
npodeccuoHAIbLHBIX
3ajavax.

Cemunapckoe 3ansitue 3. Beruncienue
MPOCTBIX U CJIO)KHBIX POIEHTOB.
HpOCTBIe 1 CJIOKHBIC ITPOLCHTHI.

Cemunapckoe 3ausitue 4. [IpoueHTHbIE
BBIYHUCJIEHNS B MPO(ecCHOHATBHBIX
3ajavax.

HpOHeHTHBIe BBIYUCIICHUA B
npohecCHoHANTBHBIX 3aa4ax.

Tema 1.3. Peunrenue
3agady. Bxoanou
KOHTPOJIb.

CemuHapckoe 3ansiTue 5.
IIpeoOpa3oBaHus BHIPAKEHUIA.
Boruncnenus u npeoOpa3oBaHusl.

IIpakTnyeckoe 3ausiTue 2. Pemenue
JIMHEHHBIX, KBAIPATHBIX U APOOHO-
JIMHEHHBIX YPABHEHUIA.

YpaBHEHUs 1 HEPABEHCTRBA.

CemuHnapckoe 3ansiTue 6. Pemenue
HepaBeHCTB MeTO0M HHTEPBAJIOB.
YpaBHEHUs 1 HEPABEHCTBA.

IIpakTnyeckoe 3ansitue 3. Bxoanoii
MOHMTOPUHI 3HAHUM.

Pa3znen 2. Crenenu u kopHu. CTeneHHas, NoKa3aTeJbHasA U
Jorapupmudeckas QyHKUMHU

36

Tema 2.1 Crenennas
GyHKnus.

CemuHapckoe 3ansiTue 7.
Apupmernyecknii KOpeHb
HATYPAJIbHOM CTENEeHHU M ero CBOMCTBA.
[TonsiTHEe KOPHS N-0i1 CTENEHU U3
JNEHCTBUTENHLHOTO YUCIA .

Cemunapckoe 3ansaTue 8. Ctenensn ¢
PAlMOHAJIBHBIM MI0KA3aTeJIeM.
OyHKIMYU Y = R/X wux cBoiicTBa U
rpaduku.

IIpakTnueckoe 3ansaTue 4. Crenexs ¢
AeHCTBUTEIbHBIM IOKa3aTeleM.
CBoiicTBa cTeneHei.

1.CBoiicTBa KOpHS N-Oi CTETIEHHU.
2.ITpeoOpa3oBaHue UPPALUOHATBHBIX
BBIPAXKCHUM.

Cemunapckoe 3ansTue 9.
IIpeoOpa3oBanue BbIpa:KeHUid,
cojiep:Kalue KOPHU M CTENeHH.
[ToHsiTHE cTENEeHH ¢ palMOHAIBHBIM

OK 01

OK 02




IIOKa3aTCJICM.

IIpakTnueckoe 3ansTue S. CreneHnas
(pynkuus, ee cBoiicTBa U rpagux.
Crenennblie (yHKINHU, X CBOWCTBA U
rpaduKy.

Tema 2.2.
HppaunuonajibHble
YPABHEHHUSI.

Cemunapckoe 3ansatue 10.
PaBHOCH/IbHBbIE YPABHEHHUS H
HEpPaBEeHCTBA.

PaBHOCHIIBHOCTD HPPAITMIOHABHBIX
YpaBHEHUM.

Cemunapckoe 3ansatue 11.
HppaunonajbHbie yPABHEHUS.
Merons! penieHus HppauuoHaIbHBIX
YpaBHEHUH.

Tema 2.3.
Iloka3zaTeanHast

(pynkuus.

Cemunapckoe 3ansaTue 12.
IMoka3zaTenbHass pyHKUMS, ee CBOMCTBA
U rpaduk.

1.Crenens ¢ npou3BOJILHBIM

e CTBUTEIILHBIM TTOKa3aTEIEM.
2.0npeneneHne OKa3aTenbHON QyHKIIMH
U €€ CBOWCTBA.

Cemunapckoe 3ansatue 13.
IToka3zaTenbHble ypaBHeHHsl. MeToabI
pelieHns NOKA3aTeJbHbIX YPABHEHUI .
3HAKOMCTBO C TPUMEHEHUEM
MOKa3aTeIbHOU (QYHKITUH .

Cemunapckoe 3ansaTue 14.
Iloka3zaTenbHbIe HEPABEHCTBA.
Pemenue noka3arenbHbIX YpaBHEHHI
METOJIOM YpaBHUBaHHUsI MOKa3aTenel,
METOJIOM BBEJICHUSI HOBOU MTEPEMEHHOM,
(GyHKIIMOHATBEHOTpaUUYECKUM METOJIOM .

IIpakTnyeckoe 3ausiTue 6. Pemenue
NM0KA3aTeJIbHbIX YPABHEHUH U
HEPaBeHCTB.

Pemenmne nokasaTenbHbIX HEPABEHCTB.

Cemunapckoe 3ansatue 15. Cucremsl
NM0KA3aTeJIbHbIX YPABHEHUIA.

Tema 2.4.
Jlorapudpmuueckas
pyHknus.

Cemunapckoe 3anatue 16. CoiictBa
Jorapu(pmMoB.

1.JIorapudmsl.

2.CBoiicTBa J1OrapuQmoB .

Cemunapckoe 3ansitue 17.
JlecsiTHYHBIE M HATYpPAJIbHbIE
Jorapu(gpmel.

JlecsTUUHBIE U HATYypaJIbHbIE JIOTAPU(PMBI.

IIpakTH4eckoe 3anATHE 7.
Jlorapupmunueckas pynkuus, eé
cBOlicTBa M rpaduk.

Jlorapudmuueckas QyHKIM, €€ CBOWCTBA
U rpaduK .

Cemunapckoe 3anaTue 18.




Jlorapudpmunuyeckue ypaBHeHHU.
Jlorapudmuueckue ypaBHEHUS .

Cemunapckoe 3ansatue 19.
JlorapupmMuyeckue HepaBeHCTBA.
Jlorapudmuueckrue HEpaBeHCTBA.

IIpakTnueckoe 3ansTe 8. Pemmenne
Jorapu(pMmuyecKux ypaBHeHu u
HEPaBEeHCTB.

Pa3nen 3. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue

dyHkuun

32

Tema 3.1.
Tpuronomerpuyeckue
GyHKuUM.

Cemunapckoe 3ansatue 20. Paguannas
Mepa yria. [IoBopoT ToUkH BOKpPYT
HA4Yaj1a KOOpPAUHAT.

1.Pannannas mepa yria.

2.IToBOPOT TOUKM BOKpYT Hayasa
KOOpJMHAT.

IIpakTnueckoe 3ansTHe 9.
Onpenenenue cMHyca, KOCMHYCA H
TaAHI'eHCa yIJa.

Onpenenenue cuHyca, KOCUHYCA,
TaHT'€HCAa U KOTaHI'CHCA .

Cemunapckoe 3ansaTue 21. 3nHaku
CHHYCa, KOCMHYCA U TAHT€HCa.
3HaKM CUHYyca, KOCHHYca, TAaHT€HCa U
KOTaHT€HCA M0 YETBEPTSM.

IIpakTnyeckoe 3ansitue 10.
3aBHCHMOCTb MEKIYy CHHYCOM,
KOCHHYCOM H TAHT€HCOM OJJHOT0 M TOI'0
JKe yrJa.

3aBUCHUMOCTB MEX]Ty CHHYCOM,
KOCHUHYCOM, TAH[€HCOM M KOTaH['€HCOM
OJIHOTO U TOTO K€ yIJa.

Tema 3.2. OcHoBHEBIE
TPUTOHOMETPHYECKH e
TOKIECTBA.

CemuHapckoe 3ansiTue 22.
TpuroHomerpuyeckne ToK1eCTBA.
TpuronomeTpuyeckue TOXKIECTBA.

Cemunapckoe 3ansarue 23. Cunyc,
KOCHHYC U TAHT'€HC YIJIOB O H -0.
[IpeoOpazoBaHust TPOCTEUIITUX
TPUTOHOMETPUYECKUX BBIPAXKEHUH.

IpakTuueckoe 3ansaTue 11. @opmy.Jibl
CJI0KEHUS.

CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YIJIOB 0L U - 0L .

Cemunapckoe 3ansatue 24. Cunyc,
KOCHHYC M TAHT€HC IBOIHOIO yrJja.
1.®opmybl CIOXKEHUS.

2.CuHyc, KOCHUHYC M TaHT€HC JIBOIHOTO

yria.

IpakTuyeckoe 3ansaTne 12. @opmy.Jibl
NPUBEICHUS.

1.®opmynbl IpUBEACHHUS.

2.CymMMa M pa3HOCTh CHHYCOB.

OK 01

OK 02




3.CyMMa 1 pa3HOCTh KOCUHYCOB.

Tema 3.3.
Tpuronomerpuyeckue
(pynkuuu, ux cBoiicrea
U rpaguKH.

Cemunapckoe 3ansatue 25. CBoiicTBa u
rpapukm QyHKIHUI y = cos X, y = sin X.
OO6nacTh onpeneneHuss 1 MHOXKECTBO
3HAYEHUIN TPUTOHOMETPUUECKHUX

(b yHKIHIA.

Cemunapckoe 3ansatue 26. CoiictBa u
rpapukm GyHKIuUii y = sin x, y = tg X,
y = ctg x. [IpeoGpa3oBanue rpadguxos
byHKuuMii.

1.Y€rHOoCTh, HEYETHOCTD, IEPUOIUYHOCTH
TPUTOHOMETPUUECKUX (PYHKIIUH.
2.CpoiicTBa u rpadukn HyHKIUH y = cOS
X, y=sinx, y=tgx,y=ctgx.

3.CxxaTHe U pacTspKeHHe TpadHKoB
TPUTOHOMETPUUECKUX (PYHKIIHH.

4 TTpeoOpazoBanue rpadukoB
TPUTOHOMETPUUECKUX (PYHKIIMH.

Tema 3.4. O0paTHbie
TPUTOHOMETPHYECKH e
GyHKuM.

IIpakTHyeckoe 3anaTue 13. O6parHbIe
TpUroHomerpudeckue ¢pynkuuu. Ux
cBoiicTBa M rpaduku.

1.06paTHbIE TPUTOHOMETPUYECKUE

(GyHKIMH.
2.MIx cBolicTBa U rpaduKH.

Tema 3.5.
Tpuronomerpuueckue
YPaBHeHHS U
HepaBeHCTBA.

CemuHapckoe 3ansiTue 27. YpaBHeHue
COSX = a.
YpaBHeHHE cos X =a .

CemuHnapckoe 3ansiTue 28. YpaBHeHue
sinx = a.
YpaBHeHHE sin X = a .

CemuHapckoe 3ansiTue 29. YpaBHeHue
tgx = a.
YpaBHeHue tg x =a, ctgx =a.

IIpakTnyeckoe 3ansitue 14. Pemenne
TPUTOHOMETPUYECKUX YPABHEHMH.
Pemenue TpuroHoMeTpu4eCcKux
ypaBHEHU OCHOBHBIX THIIOB:
IPOCTEHIIINE TPUTOHOMETPUUYECKUE
ypaBHEHUS, CBOAAIIMECS K KBaJ[PaTHBIM,
pelaeMble pa3IoKEHUEM Ha MHOKHUTEIH,
OJIHOPOJHBIE.

Pa3nes 4. DiieMeHTHI TEOPHH BEPOATHOCTEH M MAaTEeMaTHYeCKOH

CTATHCTUKH

16

Tema 4.1. CoObITHE,
BEPOSTHOCTDH COOBITHS.
Caoxenne u
YMHOKEHH e
BEPOSATHOCTEH.

Cemunapckoe 3anatue 30.
KomoOunnaropuka. ®opmyJia OuHOMAa
Herorona. Tpeyroabnuk Ilackass.
CoBMeCTHBIE U HECOBMECTHBIE COOBITHS .

IIpakTnueckoe 3ansaTue 15. CodbiTHE,
BEPOSITHOCTDH COOBITHS.

Cemunapckoe 3ansatue 31. Teopemsbl o
BEPOSITHOCTH CyMMBbI COOBITHIA.
Yci10BHas BEPOATHOCTD.




1. Teopembl 0 BEpOSITHOCTH CyMMBbI OK 01
COOBITHIA.
2.YClIOBHAsI BEPOSITHOCTb. OK 02
IIpakTnueckoe 3ansiTue 16. Teopembl o 2
BEPOSITHOCTH NPOU3BeIeHHUs COOBITHIA.
3aBHcCHMBbIE U He3aBHCUMbIe COOBITHSA.
1.3aBucHUMbIE U HE3aBUCUMBIE COOBITHUS.
2. TeopeMbl 0 BEpOSTHOCTH MPOU3BEICHHUS
COOBITHI.
Tema 4.2. BeposatHocTh | CeMuHapckoe 3ansitue 32. 2
B NIpo(ecCHOHAIBLHBIX OTHoOCUTeIbHAS YACTOTA COOBLITHIA.
3ajavax. OTtHocuTeNnbHAs YaCTOTa COOBITHS,
CBOWCTBO €€ YCTOWYMBOCTH .
Cemunapckoe 3anaTue 33. 2
CraTucTnyeckoe onpeaeaeHme
BEPOSITHOCTH.
1.Craructudeckoe ornpesesieHue
BEPOSITHOCTH.
2.011eHKa BEPOSTHOCTH COOBITHSI.
Tema 4.3. 3agaun IIpakTuyeckoe 3ansaTue 17. Odpadorka 2
MaTeMaTH4ecKoil CTATHCTHYECKHUX TAHHBIX.
CTATHCTHKH. [lepBuunast 06pabOTKa CTATUCTHUECKUX
JTAHHBIX.
Cemunapckoe 3ansitue 34. Pagora ¢ 2
TadJauuaMu, rpapukamMu,
AUATPAMMAMH.
1.YwucnoBble XapaKTepUCTUKH (CpeaHee
apudmernyeckoe, MeaHa, pazmax,
JUCTICPCHS).
2.Pabora ¢ Tabnmunamu, rpadgukamMu,
JarpaMmmami.
Pa3nen S. [IpousBoaHasi 4 nepBoodpazHast PyHKIUH 44
Tema 5.1. IlonsaTne CemuHnapckoe 3ansiTue 35. 2
NMPOU3BOJIHOI. IIpupamenne aprymenTa u GyHKIuM.
@®opmMyJibl M IPABUIIA IonsiTue npeaena QyHKIUN B TOUKE.
nugdepeHIIMpPOBAHMS. 1.ITpupamienue aprymeHTa.
2 Ilpupanienne QyHKIUN.
Cemunapckoe 3ansatue 36. 2
Omnpenesenune npoussoanoi. [Ipasuia
U (popMmy.ibl 1 depeHIHPOBAHUS.
1.3amaun, NpUBOIAIINE K TIOHSATHIO
IIPOU3BOJHOM.
2.0npezeneHre IpoU3BOTHOM.
OK 01
IIpakTnueckoe 3ansTue 18. 2
IIpousBoaHas creneHHoON pyHKI UM, OK 02
CJI0KHOM (PDYHKIUH.
Cemunapckoe 3anatue 37. 2

IIpousBoanas JorapupmMu4ecKon u
NMOKa3aTeJbHOH QYHKIMH.
1.Anroput™ OTBICKaHUS MPOU3BOIHOM.
2.@opmynsl quddepeHInpoBaHus.
3.IIpaBuna nuddepeHpoBaHus.




Cemunapckoe 3ansaTue 38.
IIpou3BoaHAsi TPUTOHOMETPHYECKUX
dyHKumii.

Cemunapckoe 3ansatue 39.
I'eomeTpuyeckuii M pU3HMYECKUI
CMBICJI IPOU3BO/IHOM.

IIpakTnueckoe 3ansaTue 19. Pemenune
yIpaKHEeHW Ha POU3BO/HbIE.

Cemunapckoe 3ansatue 40.
IIpon3BoaHbIE BLICIIHX MOPSITKOB.
HpOI/IBBOILHBIe BBICIIUX IMMOPAOKOB.

Tema 5.2.
HccaenoBanue
(pyHkumii u nocrpoeHue
rpa¢gukoB.

Cemunapckoe 3ansatue 41. Ilonatue
HenpepbIBHOCTH GyHKIUH. CBSA3b
MesK/1y HellpepbIBHOCTHIO

AU pepeHIuPYEeMOCThIO.

1.ITonsiTue HenpephIBHON (YHKIIMH.
2.CBoiiCTBa HEMPEPHIBHON (DYHKITUH.

IIpakTuyeckoe 3ansaTHe 20. UYrenue
rpa¢uka QyHKUHMH ¥ IPOU3BOAHOM
¢pynkuun. UccienoBanmne pyHkuum Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
1.Bo3pactanue u yobiBaHue QyHKIUH,
COOTBETCTBHUE BO3PACTAaHUS U YObIBAaHUS
(GyHKIMU 3HAKy IPOU3BOIHOM.

2.3ajaui Ha MAKCUMYM M MUHUMYM.

CemuHnapckoe 3ansiTue 42.
Haxo:xaeHue Hau0oabI1Ier0 1
HAaHMMeHbIIero 3HaYeHusi yHKIHH Ha
oTpe3Ke.

Haxoxaenne HanOoJIbIIIETo 1
HAaWMEHBIIIETO 3HAYCHUH (YHKITUH .

Cemunapckoe 3ansiTue 43. Oomas
cxemMa uccijie10BaHus QyHKIUM.
IHocTpoenus rpaduka no
NMPOBEAEHHOMY HUCCJIEI0BAHMIO.
ANTOpUTM UCCIeNOBaHUs PYHKIIUU U
nocTpoeHus e€ rpaduka ¢ MOMOIIBIO
MIPOU3BOTHOM.

IpakTuyeckoe 3ansTue 21.
HccaenoBanue GQyHKImi.

Tema 5.3. Haxoxxnenue
ONTHMAJBHOIO
pe3yJbTara ¢ NOMOIIbI0
NPOU3BOJAHON B
NPAKTUYECKHUX 3a1a4aX.

Cemunapckoe 3ansatue 44. Ilpumepsi
HCIO0JIb30BAHNS IPON3BOIHOM /Il
pelieHNus B COMAJIbHO-
IKOHOMHYECKHX 321a4aX.
Haumensblniee u Hanbosbiiee 3HaYCHHUE
(YHKIIMH B IPAKTHYECKUX 3a/1a4ax.

IIpakTnueckoe 3ansTue 22.
Haxoxxaenue CKOpocTH A npoiecca,
3a1aHHOr0 (GOpPMYJI0H WM IPaPUKOM.

Tema 5.4.
IlepBooGpa3nasn
(pynkuuu. Ilpasuiaa

Cemunapckoe 3ansatue 45. IlonsaTue
nepBoodpa3Hoii. HeonpeneaéHublii
HHTErpaJ.




HAXOKICHUS
NnepBoo0pa3HbIX.

O3HaKkoMJIEHHE C IOHATHEM UHTErpana u
nepBooOpaszHoit st Gynkuuu y = f(X) .

Cemunapckoe 3anstue 46. [Ipasuia
BbIYHCJICHUS HHTerpaoB. Pemenne
HHTErpajioB, CO/IEPKAMX CJI0KHYIO
(pyHKUMIO ¢ IMHEHHBIM aPTYMEHTOM.
1.Pemenue 3a1a4 Ha CBSA3b
nepBooOpa3HOM U €€ TPOU3BOIHOM,
BBIUMCIICHHE TIEPBOOOPA3HON [T JTaHHOU
GbyHKINN.

2. Tabmuma hopMysT I HAXOXKICHUS
IepBOOOPA3HBIX.

3.M3yuenue npaBusiia BEIYUCICHUS
IepBOOOpPa3HOM.

IIpakTnueckoe 3ansTue 23. Pelienune
HeonpeaeTéHHbIX HHTErpajoB.

Tema 5.5. ILnomaanb
KPHUBOJIMHEIHOM
Tpaneunu. PopmyJia
Hrurotona — JleiiOHumna.

Cemunapckoe 3ansatue 47.
KpusosmHeiinas Tpanenusi,
onpeneéHHbIH HHTErpaja. ®opmysa
Hbrorona-JleiiOnumna.

1. 3amaum, npuBOASIINE K TIOHATHIO
OIIPENEIIEHHOTO UHTETpajla — O
BBIYHCIICHUY TUJIOMIAIA KPUBOJIUHEMHOMN
Tparneuuu.

2. ITonsTHEe onpeneaéHHOro HHTErpaa.
®dopmyna Hetorona — JleiOnuna .

IIpakTnyeckoe 3ansitue 24. Pemenne
onpeeJéHHbIX HHTErPAJIOB.

CemuHnapckoe 3ansiTue 48.
I'eomeTpuueckuii n pusnyeckui
CMBICJI ONIpe/IeIEHHOT0 HHTerpaJa.
['eomeTpuueckuii 1 GU3NUECKUIA CMBICTT
ONpeeIEHHOTO UHTErpaa .

IIpakTnyeckoe 3ansitue 25.
BerunciieHue mjiomaay njiocKou
¢urypsl.

Pewienue 3aga4 Ha mpuMEHeHUE
WHTETpaia /Ui BIYUCICHUS (PU3NYECKUX
BEJIMYUH U TUIOIIA/ICH.

Pa3znea 6. IIpsimblie u m10ckocTH B ipocTpancTBe. KoopauHuatsl u

BEKTOPHI B MPOCTPAHCTBE

40

Tema 6.1. OcHOBHBIE
MOHSITHS
cTepeoMeTpHH.
Pacnonoxenne npamMbIx
H TJI0CKOCTEH.

Cemunapckoe 3ansaTue 49. AKCHOMBI
CTepeoOMeTPHH U CJIeICTBUS U3 HUX.
1.ITpenmeT crepeoMeTpui.
2.0OcHOBHBIE TIOHATHUSA (TOYKA, TpAMas,
IUIOCKOCTh, POCTPAHCTRO).
3.OCHOBHBIE aKCHOMBI CTEPEOMETPUH.

IIpakTnueckoe 3ansiTue 26. Bzanmuoe
PAcCIoJI0KeHne NPSAMbIX B
NPOCTPAHCTBE, NPSMOM M IJIOCKOCTH.

OK 01

OK 02




Cemunapckoe 3ansatue 50.
CxpemmBaromumecs NpsiMmbie, yroJ
MesK1y NPSIMBIMH.

1.Ilepecekaromuecs, napauielbHble U
CKpEILMBAIOIINECS MTPSIMBIE.

2.YT0Jl MeXIY MPSIMBIMHU B IIPOCTPAHCTBE.
3. [lepnieHAMKYASAPHOCTD MPSIMBIX.
4.OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPBI.

Tema 6.2.
MapaJtesbHOCTH
NPSAMBIX, IPAMOM U
IUIOCKOCTH,
IJIOCKOCTEI.

Cemunapckoe 3ansatue S1.
IMapanieJbpHOCTh NPSAMOI U
IJIOCKOCTH.

1.ITapannenpHble MpsiMas ¥ MIOCKOCTb.
2.0mpeneneHue.

3.Ilpu3Haxk.

4.CpoiicTBa.

CemuHapckoe 3anaTHe 52.
IMMapanneabHOCTH MJIOCKOCTEIA.
1.TTapamienbHbIe TNIOCKOCTH.
2.0mpeneneHue.

3.Ilpu3Haxk.

4.CpoiicTBa.

IIpakTHyeckoe 3ansaTHe 27. Terpasap u
napauienenunen. Ilocrpoenune
CeYeHUu MeTOA0M CJIelA.

[TocTpoeHre OCHOBHBIX CEUECHUH.

Tema 6.3.
IMepnenaukyJasp u
HakJioHHadA. Teopema o
Tpex
nepneHAuKYyJIsipax.

CemuHnapckoe 3ansaTue 53.
IlepneHAUKYJISAPHOCTH NPSAMOM U
IUIOCKOCTH.

[TepieHAMKYISAPHOCTD MPSIMOM U
IJIOCKOCTH.

CemuHapckoe 3ansiTue 54.
IlepneHaUKYJIAP U HAKJIOHHAS.
1.IleprieHauKyISp ¥ HAKIOHHAS.
2.YT0JI MeXK Ty MPSMOHN U TIJIOCKOCTBIO.

IIpakTnyeckoe 3ansitue 28. Teopema o
TPEX mepHneHAuKYJIsIpax.
TeopeMa o0 TpEX nepHeHUKyIsIpax.

Cemunapckoe 3aaTue 55. Yroa Mexny
NPSIMOM M MJIOCKOCTHIO.
VYros1 MeX 1y IIOCKOCTSIMHU.

Cemunapckoe 3aaTHe 56. Yroa Mexny
I10cKOCTSAMH. [lepneHIMKYJISIPHOCTD
IJIOCKOCTEM.

[lepneH quKynsipHbIE IIIOCKOCTH.

Tema 6.4. IllonsgTHE
BEKTOPAa B
NPOCTPAHCTBE.

Cemunapckoe 3ansatue S7. [lonssTue
BEKTOpPa B IPOCTPAHCTBeE.
1.ITonsiTue BeKTOpA.

2.PaBeHCTBO BEKTOPOB.

Cemunapckoe 3ansatue 58. Cioxenue u
BbIYMTAHNE BEKTOPOB. Y MHOKEHH
BEKTOPA HA YUCJIO.

1.CnosxeHue v BBIYUTaHHE BEKTOPOB.




2.CyMMa HECKOJIbKUX BEKTOPOB.
3.YMHOXEHHE BEKTOpa Ha YHUCIIO .

IIpakTnueckoe 3ansTue 29. /leiictBus
HA/l BEKTOPAMHU.

Cemunapckoe 3ansaTue 59.
KomnianapHbie BeKTOPBI.
1.KommuianapHbie BEKTOPBI.
2.I1paBuyo nmapajienenunesa.

IIpakTnueckoe 3ansaTue 30. Pemuenune
3a/1a4 10 BEKTOPaM.

Pasnosxenne BekTopa 1o TpéM
HCKOMILIAHAPHBIM BCKTOPAM.

Tema 6.5. Koopaunarsl
U BEKTOPHI B
MPOCTPAHCTBE.

Cemunapckoe 3ansatue 60. [lekapToBbl
KOOPANHATHI B MPOCTPAHCTBE.
BexTopsl B npocTpaHCcTBe.
1.JlekapTOBBI KOOPAWHATHI B
MPOCTPAHCTBE.

2.BekTophl B MPOCTPaHCTBE.

Cemunapckoe 3ansatue 61. Cnoxenue u
BBIYUTAHUEC BEKTOPOB. YMHOKeHHEe
BEKTOPA HA YUCJIO.

1.CnoxeHue 1 BEIYUTAaHUE BEKTOPOB.

2. YMHOKEHHE BEKTOpA Ha YHCJIO.

IIpakTnyeckoe 3ansitue 31.
IIpocTreiime 3a7a4M B KOOPAUHATAX.

CemuHnapckoe 3ansaTue 62. CkajasipHoe
Npou3Be/ieHNe BEeKTOPOB.

1.CkansipHoe mpou3BeIeHNE BEKTOPOB.
2.IlpocTeiimme 3a7a4 B KOOPIUHATAX.

Pa3znen 7. MHOrOrpaHHMKH U TeJIa BPALeHUsI

24

Tema 7.1. Ilpusma,
napajienenumnen, Kyo,
NUPaMHUIA.

Cemunapckoe 3ansatue 63. [lpusma un ee
3JIEeMEHTBI.

1. IIpusma (HaKIOHHAs, IpsMas,
IpaBWIbHASA) U €€ AIIEMEHTHI.

CemuHnapckoe 3ansiTue 64.
MMapaaneaenunen. CBoiicTBa
NPSIMOYT0JILHOI0 NMapaJijieienuinea.
Ky®6.

1.ITapannenenunen.

2.CBoiicTBa MPSIMOYTOJIBHOTO
napasuieienunea.

3.Ky0.

IpakTuueckoe 3anaTue 32. [lnomans
MOJIHOM MOBEPXHOCTH NMPU3MbIL. O0BbEM
NPHU3MBI.

[1no11a1p MOBEPXHOCTH U OOBEM MTPU3MBI.

Cemunapckoe 3ansatue 65. [Impamuga
U eé y1eMeHThl. IlpaBuibHas
nupamMuia. YceyeHHas MUpPaMuaa
Terpasap U ero 3J1eMeHThI.
1.ITupamusia u €€ >JIEMEHTHI.
2.IlpaBunbpHas nupamMua.

OK 01

OK 02




3.YceuéHHas nupamuia.
4. TeTpadp U ero JIEMEHTHI.

[pakTuyeckoe 3ansaTue 33. [Llnomann
MOJIHOH MOBEPXHOCTH MUPAMU/IBI.
O0bém nupamMuabI.

[Tnomaab MOBEPXHOCTU U OOBEM
TUPAMH/IBI.

Cemunapckoe 3ansatue 66. Pemenne
3a/1a4 Ha IUIOIIA/IM MOBEPXHOCTEH U
00bEMBI MHOTOTPAHHUKOB.
HpaBI/IJH)HI)Ie MHOI'OI'paHHUKH.

Tema 7.2. Hnauuap,
KOHYC, IIap.

Cemunapckoe 3ansatue 67. Hnaunap,
3JIEeMEeHThI IUJIHHAPA, CEYeHHUsI B
nwiauHape. O0bém, miomanb
MOBEPXHOCTH UJIHHAPA.

1.1{unuHp, 2IEMEHTHI IAIHH]IPA.
2.CeueHus B IIWIHHIPE.

3.ITmomaas MOBEpXHOCTH U 00BEM
ATHHJIPA.

IIpakTuyeckoe 3anaTue 34. Konyec,
3J1eMeHThI KoHyca. CeueHHsI B KOHYCe.
YceuéHnblii koHyc. O0bEéM, IIOIIAb
MOBEPXHOCTHU KOHYCA.

1.Komnyc.

2.IlpencraBnenue o0 yceuéHHOM KOHYCE.
3.I1nomanaps MOBEPXHOCTH B 00BEM
KOHYyca.

Cemunapckoe 3ansitue 68. lllap u
cepa, ceuenus, KacaTejbHasi
IJI0CKOCTh. @OpMYyJibl 00bEMA MIapa U
IJI0IAAHU c(hephbl.

1.Cdepa u map.

2.Ceuenusl.

3.KacarenbpHas MII0CKOCTb.

4. ®opmyibl 00bEMa IIapa ¥ II0IaIu

cepsl.

IIpakTuyeckoe 3ansiTue 35. [logooue
TeJ. OTHOLIEHUS IJIOIAAEeH
MOBEPXHOCTEH U 00HbEeMOB MOT00OHBIX
TeJI.

1.IToxo0Oue Tei.

2.0THOIIIEHUS TUIOIIA el TOBEPXHOCTEH
1 00bEMOB MOJOOHBIX TEII.

Tema 7.3. Ilpumepsl
CHMMETPHIi B
npodgeccuu.

Cemunapckoe 3ansaTue 69. Cummerpus
B nnpocrpancrse. IIpumepsl
CHMMETPHIl B IOPUCIIPYICHIIAH.
1.IToHsATHE O CUMMETPHUH B IPOCTPAHCTBE
(ueHTpanbHas, OceBasi, 3epKajbHas).
2.ITpumMepbl cHMMETpHil 1 aCUMMETpPUi B
IOPUCIIPYICHIIVH.

Cemunapckoe 3ansaTue 70. O600menue
NpeACTaBJIeHMIi 0 IPABUJIbHBIX




MHOTOTIPaHHHKAX.
O06001IeHre TTPeICTaBICHHIA O
IIpaBUJIbHBIX MHOTOT'paHHHUKAX (TeTpaa):[p,
Ky0, OKTa3Ip, T0JACKadIp, HKOCAdIP).

Pa3znea 8. O0001menye u cucreMaTu3anusa 3HAHUHA 10 NUCIUILINHE 10
Tema 8.1. O000menne u | IlpakTuyeckoe 3ansitue 36. 2
cucTeMaTu3anus HeiictBuTenbHbIe yncaa. Kopuu,

3HAHUI N0 JUCHHUILINHE. | CTeNeHH, JorapugMbl.

1. JlelicTBUTENIbHBIC YUCIIA.

2. KopHu, crenenu u gorapu@msl .
Cemunapckoe 3ansatue 71. OCHOBBI 2
TpUroHoMerpuu. OyHKIUMN, UX
cBolicTBa M rpaduku.

1. OcHOBBI TPUTOHOMETPUH.

2. OyHKIUH, UX CBOKCTBA U TPAPUKH.
3.Crenenurle, MOKa3aTeabHEIE, OK 01
norapuMuIecKre u
TPUTOHOMETpHUYECKHE (DYHKIUU. OK 02
Cemunapckoe 3ansatue 72. 2
JAudpepennuaibHoe 1 HHTETPaJIbHOE
HCYMCIIeHHe.

1. TluddepennuanbHoe HCUUCTIECHNUE.

2. IHTerpaibHOE NCYUCIICHHE.
IIpakTnyeckoe 3ansitue 37. JjieMeHTbI 2
KOMOMHATOPHUKH, MaTEeMATH4€eCKOM
CTATUCTUKHU M TEOPUHU BEPOSTHOCTEI.
DneMeHTbl KOMOUHATOPUKH,
MaTeMaTH4eCKON CTATUCTUKU U TEOPUH
BEPOSITHOCTEM.

CemuHapckoe 3ansTue 73. 2
MHuororpanauku. Tesia ¥ MOBEPXHOCTH
BpaueHusi. KoopauHAThI U BEKTOPBI.
1. Muororpanauku. Tenna u MoBEpXHOCTH

BpalllCHHUS.
2. OOBEMBI TEN U IUIOLIAIA UX
TTOBEPXHOCTEM.
3. KoopauHathl 1 BEKTOPHI.
ITIpomexxkyTouHas aTTecTANUA (IK3aMEH) 8
Bcero: 228

3. YCJIOBMS PEAJTU3ALIMYA IPOTPAMMBI YUEBHOI
T CHUTIITAHBI

3.1. OcBoenune nucuuIIMHE «MaTeMaTuka» MpeArnoaracT UCIoIb30BaHNE
aKaJieMU4ecKor ayauTopu. J{iis peanuzaiuu nporpaMMbl y4eOHOU TUCIUILIMHBI
JIOJKHBI OBITh MPETYCMOTPEHBI CIEAYIONINE ClIeUalibHbIe ToMeleHus: Kabunet
«MatemaTurkay, OCHAILIEHHBI 000pyJ0BaHUEM: paboyee MeCTO ISl TPenoiaBaTes,
KOMIIbIOTEpP, paboure MecTa JJisl CTYJIEHTOB, MOHOOJIOK (MUKpo(OH, Kamepa),
MIPOEKTOP, MarHUTHO-MapKepHas Tocka, oecripoBoaHas ceth Wi-fi.



3.2. UupopmanuoHHoe odecrieyeHne peaju3auy NporpamMmmbl
3.2.1 OcHoBHas JIUTEpPaTypa

. AmumoB III.A. Anrebpa u Hayana matematudeckoro aHanuza. 10-11 kmaccer:

yueOHUK 0a3zoBoro u yriyosnernHoro ypoBHs / IIILA. Anumos, FO.M. Komnsrus,

M.B. TkaueBa. — 17-e uzn. — M.: Ilpocsemenue, 2023. — 464 c.: wi. — ISBN 978-

5-09-099445-3.

. Artanacsn JI.C. T'eomerpus. 10-11 xmaccel: yueb. s o6mieoOpas3oBar.
yupex.: 6a3oBbiii U npoduin. ypoBuu / JI.C. Aranacsu, B.®. Bbyry3os, C.b.

Kanomriies. — M.: IIpoceenienue, 2024. — 288 c. — ISBN 978-5-09-112137-7.

3.2.2. /lonosiHUTEIBHAA JIUTEPATypa

. Konsirun FO.M. Anre6pa u Hauana matemMaTudeckoro ananusa. 10 ki: yueOHHUK
6azoBoro u yriyonenHoro ypoBHs / FO.M. Komsrun, M.B. TkaueBa, H.E.
®enepoBa, M.W. labynun; nox pen. A.b. Xwxuenko. — 2-e uzn. — M.:
[Tpocsemienue, 2021. — 384c.: — ISBN 978-5-37-715918-6 2.

. Konsirun FO.M. Anre6pa u Hauana maTeMaTH4eckoro ananusa. 11 ki: yueOHuK
6azoBoro u yriayonenHoro ypoBHs / FO.M. Konsrun, M.B. TkaueBa, H.E.
®enepoa, M.U. Illabynun; nox pen. A.b. Xwkuenko. — 2-e u3a. — M.:
[Tpocsemenue, 2022. — 384c.: — ISBN 978-5-09-087603-2.

3.2.3. UHTepHET-pecypchbl

1. ITouckossie cuctemsl cetu Mutepuet: Auaexc, Google u ap.

2. http://www.allmath.ru (Bcst maTemaTnuka B 0JHOM MecCTe)

3. MaremaTtudeckoe oOpa3oBaHue: nporuioe u HacTosee - URL:
http://www.mathedu.ru

4. OtkpoiTeiii Komnemx: Marematuka - URL: http://mathematics.ru

5. Ilopran anekTpoHHBIX 00pa3oBaTeabHBIX pecypcoB - URL:
http://multiring.ru/learning

6. Google Kmacc  https://classroom.google.com/h
7. http://mathem.hl.ru (Matematuka on-line)
8. www.math.ru (bubnmoreka MaTeMaTHYECKOM TUTEPATYPHI)



http://multiring.ru/learning
https://classroom.google.com/h

4. KOHTPOJIb 1 OHEHKA KAYECTBA OCBOEHMS YYEFHOM

JAUCHUIIJINHBI

PesyabTaTsl 00yyeHus

Kpurepnu onenkn

MeToabI OLIEHKH

YMmenus:

AJITEBPA - BBITIOJIHATH
apudmeTnyeckue neHCTBUS
HaJ| YUCJIAMU, COYETasi yCTHbIE
Y TIICbMEHHBIE IPHEMBI;
HaXOJUTh NPUOIMKEHHbIE
3HAYEHUS BEIMYUH U
MOTPEIIHOCTH BBIYMCIECHUN
(abcomoTHAs U
OTHOCUTEJIbHAs); CPAaBHUBATH
YHCJIOBBIE BHIPAYKEHUS; -
BBITIOJIHATH TIPe0Opa3oBaHUs
BBIpAKEHUH, IPUMEHSSA
(bopMyIibl, CBSI3aHHBIE CO
CBOMCTBaMH CTEIICHEH,
Jorapu@mos,
TPUTOHOMETPHUYECKHUX
(byHKIMIA; - CTPOUTH TpaduKu
M3Y4YEHHBIX (DYHKIIHH,
WJUTIOCTPUPOBATH N0 TpaduKy
CBOMCTBA 3JIEMEHTAPHBIX
(YHKIIWN; - TPUMEHSATH
MIPOU3BOJIHYIO JUISl IPOBEACHUS
MPUOIMKEHHBIX BEIYUCIICHUIH,
pelaTh 3a/1a4u NPUKIaIHOTO
XapakTepa Ha HaXx0XICHHe
HauOOJIBIIET0 U HAUMEHBILIETO
3HAYEHUS - BHIYUCISATH B
MPOCTEHIINX CITydasx
IUIOLIANU U OOBEMBI C
HCIOJIb30BaHUEM
OTIpeIeIEHHOTO UHTErpana; -
peliaTh panroHalbHEIE,
MoKasaresbHbIe,
norapuMuuecKue,
TPUTOHOMETPUYECKHE
YPaBHEHUS, CBOASAILINECS K
JTUHEIHBIM U KBaJPaTHBIM, a
TaK)Ke aHAJIOTHYHBIE
HEPABEHCTBA U CUCTEMBI;
KOMBUHATOPUKA,
CTATUCTHUKA U TEOPUA
BEPOSITHOCTEM - pemars
npocTeiiie KOMOUHATOPHbIE
3aJjaud METOI0M Iepedopa, a
TaKX€E C MCIIOJIb30BaHUEM

BBIHOJIHGHI/IG JOMAIIITHUX
3aJ1aHUH.

CamocrosiTenbHbIe pabOTHI.

TpeHupoBOYHbBIE
YIPA)KHEHHUS.
BrInonHeHue TecToBBIX
3aJJaHuH.

ITIpoBepka kauecTBa 3HAHUI
Ha CCMHUHAPCKUX 3aHATHAX,
IyTE€M OIIpOCa, peIIeHUs
3a/IaHUM U IPOBEJICHNUS
TECTUPOBAHMs, IPOBCACHUC
KOHTPOJIBHBIX N
CaMOCTOSITENIbHBIX PaloT.
DK3aMeH.




M3BECTHBIX (hopmy; -
BBIYMCIIATH B IPOCTEUIINX
CllydasiX BEPOATHOCTH
COOBITHI Ha OCHOBE MOJICUETA
41CJIa UCXO/I0B;
I'EOMETPUA - pacrio3HaBaTh
Ha 4epTexax U MOJEIAX
IIPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCHUTbH TPEXMEPHBIE
OOBEKTHI C UX OTMHUCAHUSIMH,
N300paKEHUSIMH; - ONTUCHIBATD
B3aMHOE PACIIOJIOKEHHE
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE,
apryMeHTHPOBAaTh CBOU
CYXKJIEHUsI 00 3 TOM
PacroJIoKEeHuu; -
AHAJIM3UPOBATH B MMPOCTEUIINX
Cllydasix B3aMMHOE
pacrosio’keHrne 0ObeKTOB B
MIPOCTPAHCTBE; - U300paxaTh
OCHOBHbIE MHOTOTPAaHHUKHU U
KpYIJIble Tella; BBIIOIHATh
YepTeXH M0 YCIOBUSIM 3a/1a4; -
CTPOUTH MPOCTEUIIINE CEUEHUS
Ky0a, MPU3MbI, TUPaAMH/IbI; -
peuarh MIaHUMETPUUECKHUE U
MpocCTeuIne
CTepeoOMETpUYECKHUE 3a7auu Ha
HAX0XJICHUE TeOMETPUUECKUX
BEJIMYMH (JJIUH, YTJIOB,
Iomaaei, o0beMoB); -
UCII0JIb30BATh MIPU PEIICHUU
CTepEOMETPUYECKUX 3a]1au
IUTAaHUMETpUYecKue (PakThl U
METO/IbI; - TPOBOJUTH
JI0Ka3aTeNIbHbIE PACCYXKICHUS
B XOJI€ peuIeHUs 3aay;

3HaHuA:

- 3HaYEHUE MAaTEMaTUYECKOM
HAYKH VTS PEIICHHs 3a/1a4,
BO3HUKAIOIIUX B TCOPHH U
MPAKTUKE; IHUPOTY U B TO JKE
BpEeMsI OTPAaHUYCHHOCTh
MPUMEHEHHSI MAaTEMAaTHYECKUX
METOJIOB K aHAJIU3Y U
MCCIIEIOBAHUIO TPOIIECCOB U
SIBIICHUI B TIPUPOJIC U
OOIIIECTBE; - 3HAUYECHUE
MPAKTUKUA U BOIIPOCOB,
BO3HHKAIOIIUX B CAMOM
MaTeMAaTHKE IS

Brmmonxenue goMarHnx
3aJaHUH.

CamMocTosTenbHbIe PaOOTHI.

[IpakTuueckue paboTHI.
TpeHnpoBouyHBIE
yYIpaXHEHHUS.
Brimonnenne TeCTOBBIX
3aJaHUM.

YcTHbIN onpoc.
TectupoBaHue TEOPETUUECKUX
3HaHui. KoHTposb
CaMOCTOSATEIbHON PalbOTHI.




(hopMHUPOBaHWMS U PA3BUTHS
MaTeMaTHUYECKOU HAYKH;
UCTOPUIO Pa3BUTHUS NOHATHUS
YHUCIIa, CO3IaHUs
MaTeMaTU4eCKOro aHaJIN3a, -
BO3HUKHOBEHHUS U PA3BUTHS
TE€OMETPHH; - YHUBEPCAIBHBIN
XapaKTep 3aKOHOB JIOTUKH
MaTeMaTH4YECKUX
pacCy X JIEeHUM, NX
MIPUMEHUMOCTh BO BCEX
00JacTsIX 4eI0Be4YeCKOU
NEeSATENbHOCTH; -
BEPOSATHOCTHBIN XapaKTep
Pa3INYHBIX ITPOLIECCOB
OKPYXKAIOILIEro MUPA.
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