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Pabouass mporpamMma NOATOTOBKM CIEHHAIUCTOB CPEAHET0 3BEHA CPEIHErO
npodeccruonanbHoro obpaszoBanusi coctaBiieHa 2024 rogy B COOTBETCTBUU C
tpedoBanusimu GI'OC CITO OIIOII IICC3 pa3paboTrana u yTBepKiaeHa (penepaibHbIM
rOCyJapCTBEHHBIM  OIOJKETHBIM  0Opa30BaTENIbHBIM  YUPEXKJICHHEM  BBICILIETO
oOpa3oBaHus «JlarecTaHCKHI rocyJapCTBEHHBIM yHUBEpPCUTET» C(HOPMHUpPOBAHA Ha
ocHOBe DefepabHOr0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHAApTa IO
cootBercTByMOIIEH criennanbHOCTH CIIO (OPI'OC CIIO), yTBEpk’AEHHOTO MPUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepannu 23 oktaops 2023 r. No
798, no nanpasnenuto 40.02.04. FOpucnpyaeHuus

Opranmzanusi  pa3pabotyuk: Guauan ¢eaeparbHOT0 TOCYAapCTBEHHOIO
010/1)KETHOTO 00pa30BaTENLHOTO YUPEXKIEHHUS BhICIIET0 00pa3oBaHus «JlarectaHCKui
roCy/1apCTBEHHbIN YHUBEpCUTET» B T. M36epOariie

Pazpabotuuk: Anues P.M.

OcHoBHast oOpa3oBarenibHasi nporpamma ojo0pena Ha 3aceganuu [IIK Ha
otaenennu CIIO nporokosiNe 1.0t «30» 08.2024r.

Karupoa A.X. K..H. — mpeaceaaTenb MPEeIMETHO-IIUKIOBOH KOMHUCCHHM Ha
oraenennn CITO

Maromenosa 3.A. 3aB otaenenus CI10

PabGouass mporpammMa MOJATOTOBKHM CIEHUAIMCTOB CPEAHErO 3BEHA CPEIHEro
npodeccuoHanbHOro 0opazoBanus no cnenuanbHoctu 40.02.04. «HOpucnpyneHuus»
corjacoBaHHa C MPEJCTaBUTENIMHU paboTonaTeNe:

Otnea MB/ Poccuu no 1 .U30epoamn

I'KY PJI YnpapneHune coUMadbHOM 3allMThl HACEJICHUS B MYHHUIUNAJIbHOM
oOpa3oBanuu B T. M36ep0are.



COJIEP)KAHME
MOSICHUTEJBHAS 3ATTMCKA
OBIIAS XAPAKTEPMCTUKA YUYEBHOW JUCHMIITAHBI
MECTO YYEBHOW JUCHMIIIAHLI B YYEBHOM IJIAHE
PE3YJILTATBI OCOBOEHUSI YYEBHOM JUCLHMITJIMHBI
COJIEP’)KAHME YUEBHOM JTUCHMUIIIUHBI
TEMATHYECKOE IJIAHUPOBAHUE
YYEBHO-METOJIUYECKOE U MATEPUAJIBHO
TEXHAYECKOE OBECNEYEHUE MPOTPAMMBI YUEBHO¥
JTUCHMUILIAHBI
PEKOMEH/IYEMAS JIUTEPATYPA

1.MMOACHUTEJIBHASA 3AIIUCKA
OobJ1acTh NpUMEHEHHUS MPOrPaMMBbl Y4e€0HOM JUCHUIJINHbBI
[Iporpamma y4eOHOW NUCHMIUIMHBI SBJISETCS YacThIO MPOrPaMMbl MOJATOTOBKH



crienianucToB cpeanero 3seHa B cooTBeTcTBUU ¢ PI'OC CIIO mo cnenuaibHOCTH
40.02.04 FOpucnpyneHus.

esu u 3axa4u y4eOHON AMCHUILIUHBI:

B pe3ynbTaTe ocBOeHUSI y4E€OHOUM TUCIUIUIMHBI O0YyYarOIUNACS JOJIKEH YMETh:

IPUMEHSTh U3yYEHHbIE (POPMYIIBI;

CTPOUTH IpaUKK OCHOBHBIX (YHKIIUIA;

peniaTh OCHOBHBIE YPaBHEHUSI U HEPABEHCTBA,

CTPOUTD MPOCTPAHCTBEHHBIC YEPTEHKU;

JienaTh YEPTEKU MHOTOTPAHHUKOB U TEJ BPAIICHUS;

B pe3ynbTaTe ocBOeHUSsT y4€OHOUM NUCIUIIIMHBI O0YyYarOMUNACS T0JIKEH 3HATh!

(bopMyJIbl COKpPAIIEHHOT'O YMHOEHUS;

TPUTOHOMETPUUYECKHIE (POPMYIIBI;

dbopmysl qudepeHnpoBaHus;

MOHATHE KOPHS N-OW, €T0 CBOWCTBA;

MOHSTHE CTENIEHU C PALIMOHAIBHBIM NIOKa3aTEeNEeM, €€ CBOMCTBA;

norapu(M U ero CBOMCTBA;

CTENCHHbIE  (PYHKUIMM, TMOKa3aTelbHYI0 (YHKIHUIO, JIOrapuMUYECKYIO
(yHKLHIO, UX CBOMCTBA U TpadUKy;

nepBOOOpPa3HbIE OCHOBHBIX (DYHKIIHIA;

NEPHEHIUKYJIIPHOCTh U MAPAJJIEIbHOCTD B IPOCTPAHCTBRE;

-MHOTOTPaHHUKH;

-TeJla BPAILICHHUS.

OBIIASI XAPAKTEPUCTUKA YYEBHOM JJMCIIUTIJIMHBI

Marematuka ABJIAETCS byHIaMEeHTaIbHON 00111e00pa3oBaTenbHON
JTUCHUIUIMHOM CO  CJIOXKHUBIIMMCSL YCTOMYMBBIM  COJEpKaHUEM ©  OOLIUMHU
TpeOOBaHMUAMU K OAroToBKe oOyuvaromumxca. [Ipu ocBoenuu cneuuansHocteit CI1O
COIIMAJIBHO ~ AKOHOMHYECKOTO  Tpoduiiss  MmpopecCHOHAIBHOTO  00pa3oBaHUs
MaTeMaTrKa u3ydaercsi 0osee yriyOJIeHHO, Kak MpoduibHas yuyeOHasi JUCIUIUIMHA,
YUHUTHIBAIOMIAs CIENU(PUKY OCBaMBaeMbIX MPOPECCUil WM CHEeNHAIbHOCTEH. ITO
BBIPAXKAETCS B COJICPKAHUM O0yUECHUSI, KOJTUUECTBE YACOB, BBIJICTSAEMBIX HA U3YUCHHE
OTJICJIbHBIX TEM MPOTPAMMBbI, TJIIyOMHE MX OCBOEHHUS OOyYaloIMMHUCI, o0beMe U
XapakTepe MPaKTUYECKUX 3aHATUH, BUJaX BHEAYTUTOPHON CaMOCTOATEIbHON padOThI
oOy4Jarommxcs.

OO6mwme 1menyu u3ydeHus: MaTEMATUKH TPAAUIIMOHHO PEAM3YIOTCS B YEThIPEX
HaIPaBJICHUSIX

oO11ee mpeicTaBlieHne 00 UIesax U METO/IaX MaTeMaTHKU;

UHTEJJIEKTYalIbHOE Pa3BUTHE;

OBJIaJICHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

BOCITUTATEIBHOE BO3/IEHCTBHE.



MECTO YYEBHOHN JUCIUIIJIMHBI B YYEFHOM ILJIAHE

VYueOnas TUCITATLINHA ova.07 Maremartuka OTHOCHUTCS K
o011eo0pa3oBaTeIbHBIM TUCIIUTLTAHAM.

PE3VJIBTATBI OCBOBOEHHMS YYEBHOH JUCHUILIUHBI
(MIMYHOCTHBIE, MeTaNpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUS y4eOHOi
AUCHUIIMHBI) THYHOCTHBIE:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBLHOM SI3bIKE
HAyK{, CPEICTBE MOJICIUPOBAHUS SIBJICHUM M MPOIECCOB, HAESIX W METOAax
MaTeMaTUKH;

MMOHMMAaHUE 3HAYMMOCTH MATEMATHKU [ HayYHO-TEXHUYECKOIo IMporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKE KaK K YacTU OOIIeYeI0BEYECKOU
KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C MCTOPHEN pa3BUTUA MATEMATHUKH, 3BOJIIOLUECH
MaTeMaTUYECKUX HUJIEH;

pPa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaxKeHUs,
QITOPUTMUYECKONW KYJIBTYPbl, KPUTUYHOCTH MBIIUJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oyayieit npodecCuoHaNBHOM EATeIbHOCTH, ISl MPOJAOJKEHUST 00pa30BaHUs U
caM0o0Opa30BaHMUS;

OBJIaJICHUE MATEMAaTUYECKUMU 3HAHUSIMU M YMEHUSIMU, HEOOXOJIUMBIMHU B
MTOBCEIHEBHOMN KU3HU, ISl OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHbBIX AUCUUILIMH U
JTUCITUTUINH MPO(GECCUOHAIBHOTO IIUKJIA, JIJIS TOTy4YeHrs 00pa3oBaHusl B 00JIaCTsX, HE
TpeOYIOIMUX  YIrIyOJIGHHOW  MaTeMaTHMYeCKOW TMOJTOTOBKH;- TOTOBHOCTh M
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MIPOTSHKEHUH BCEH
YKU3HH; CO3HATEJIIbHOE OTHOILIEHHWE K HENMpPEpPhIBHOMY OOpPA30BAHMIO KaK YCIOBHIO
yCIeHON mpo¢eCCUOHATIBHON U OOIIECTBEHHON JIEATEIbHOCTH;

TOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKOW M OTBETCTBEHHOM
JeATEeIIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHON pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOMN, yueOHO-UCCIIeIOBATEIHCKON, TPOSKTHON
U IPYTHUX BUJAX NEITEIbHOCTH;

OTHOIIIEHHUE K MPOGHEeCCHOHAIBHOM JEATEIbHOCTA KaK BO3MOXXHOCTH Y4YacTHs B
pelIEHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npoOJieM;

MeTanpeaMeTHbIe:

YMEHHE CaMOCTOSITEIbHO OMPEIEIATH LU JEATEIIbHOCTH U COCTABJIATD IJIAHbI
NEATEeIIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEATEeIIbHOCTh; HCMOJIb30BaTh BCE BO3MOXKHBIE PECypchl ISl  JIOCTHUKEHHUS
MOCTABJICHHBIX II€JIEH M peaau3alii IUIAHOB JCSATEIbHOCTH; BBIOMPATH YCIEITHBIC
CTpATETUH B Pa3IUYHbIX CUTYaLIUSIX;

yMEHUE MPOTyKTUBHO OOIIATHCS U B3aUMOJIECTBOBATH B MPOIIECCE COBMECTHOM



NeSATEIbHOCTH, YUUTHIBATH MO3UIIMH IPYTUX YYACTHUKOB JEATEILHOCTH, 3()PEKTUBHO
paspeniaTh KOHGIUKTHI;

BJIQJICHHNE HAaBBIKAMHM  [O3HABATENBbHOM, y4eOHO-UCCIENOBATENBCKON U
NPOEKTHON JAESITeNbHOCTH, HAaBBIKAMHU pa3pelieHus MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ad,
MIPUMEHEHUIO PA3JIMYHBIX METOA0B MTO3HAHHS;

FOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSTENBHOM  MH(MOPMAIMOHHO-
MTO3HABATEIILHON NIESITENBbHOCTH, BKJIIOYas YMEHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX
MCTOYHHKAX

uH(pOpMallMK, KPUTUYECKH OIICHWBATh M HHTEPIPETUPOBATH HH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMHU CPEJICTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO M3JIararh
CBOIO TOUKY 3PEHHSI, HCIIOIb30BATh JICKBaTHBIC SI3bIKOBBIE CPECTBA;

BJA/ICHUE HaBbIKAMU  IIO3HABATEIbHOM  pe(diaeKkcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUN U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH,
TPAHMI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX MIO3HABATENbHBIX 3374 U CPEJCTB JJIs UX
JOCTHKEHHS,;

LEJIEYCTPEMIIEHHOCTh B MOUCKAaX M MPUHATUU PEILICHHI, COOOPAa3UTENBHOCTD U
UHTYULUS, Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  MPEJICTaBICHUM;  CIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TAPMOHUIO MUPA;

npeaMeTHbIe:

c(OPMUPOBAHHOCTh MPEJICTABICHUM O MaTeMaTHKE KaK 4YacTH MHPOBOM
KYJbTYpbl U MECT€ MaTEMATHKU B COBPEMEHHOW LIMBHIM3AIMH, CIIOCOOAX OMUCAHUS
SBJICHUI peaibHOr0 MUpPA Ha MATEMATUYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA O MaTEMaTUYECKUX [MOHATUAX Kak
BOKHEUIIUX MAaTEMATUYECKUX MOJIETISIX, MO3BOJISIOIINX OMMCHIBATh U U3Y4YaTh pa3HbIe
IIPOLIECCHl U SIBJICHUS; IMOHUMAHUE BO3MOYKHOCTH AKCHOMATHYECKOTO MOCTPOECHUS
MAaTEMaTHYECKUX TEOPUM;

BJIQJICHUE METOJAMM JIOKA3aTEJbCTB M AJITOPUTMOB PELIEHUS, YMEHUE HX
MPUMEHSTh, TIPOBOJUTH J0KAa3aTEIbHbIE PACCYKACHUS B XOJ€ pEeLICHUs 3a/1ay;

BJIaJICHUE  CTaHAAPTHBIMU  TNPUEMaMH  PEIICHUS  pPALMOHAJBHBIX U
MPpAaLMOHATBHBIX, OKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U
HEPaBEHCTB, X CUCTEM; UCIOJIb30BaHUE FOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
YHUCJIE IS IOMCKA Iy TH PEeIIEHUS U WILTIOCTPALMU PEILICHNS YPABHEHHI M HEPABEHCTB;

c(OpMUPOBAHHOCTH IPECTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTUYECKOTO
aHaJli3a U UX CBOMCTBAX, BJaJIeHUE YMEHHUEM XapaKTepU30BaTh MoBeAeHUE QyHKUIUH,
UCIIOJIb30BAHUE TMOJYUYEHHbIX 3HAHUM [JIs1 ONWCAaHWS W aHaliu3a pealibHbIX
3aBUCHUMOCTEH;

BJIQJICHUE OCHOBHBIMU TIOHATHUSMU O IUIOCKHUX M IPOCTPAHCTBEHHBIX



reOMETpUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBax; COPMUPOBAHHOCTH yMEHUS

pacro3HaBaTh reOMeTpuYecKue (UTyphl Ha YepTekKaxX, MOJCIAX U B peaJbHOM MHPE;

IPUMEHEHNE W3YYCHHBIX CBOWCTB r€OMETPUYECKUX QUryp u (popMys A pelieHus

TCOMCTPHUUCCKUX 3a/[a4 U 3aaa49 C IMPAKTHICCKHUM COACPIKAHNCM,

c(hOpPMHUPOBAHHOCTD TPEACTABICHUM

0 IIpomecCax M ABJIICHHAX, HWMCIOIIHUX

BGpOSITHOCTHBIﬁ XapaKTCpP, CTATUCTHYICCKUX 3dKOHOMCPHOCTAX B p€aJIbHOM MHPC,
OCHOBHBIX ITOHATHAX SHGMGHTapHOﬁ TCOpUH BepO}ITHOCTeI;'I; YMGHI/Iﬁ HaXOIHUTb
N OHOCHHBATL BCPOATHOCTH HACTYIIIICHHA COOBITHII B HpOCTeﬁIHI/IX MMPAKTHICCKUX

CUTyalusaxX U OCHOBHBIC XapaKTCPHUCTUKHU CJ'Iy‘-I&fIHBIX BCIWYUH,

- B1aACHUC HaBbIKaMH HCITIOJIb30BaHUsA
PCIICHUN 3aaa4.

TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IIPU

COJIEP’)KAHUE YYEBHOM JUCIUILINHBI

HaumeHoBaHue pa3iejioB U TeM

Conepxxkanue 00y4yeHust

Paznenr 1. Pa3Burne mnoHATHA O

I/ICTOpI/IH Pa3BUTH:A IIOHATHA YUCJIIA.

yucJie. Apudmernka HaTypalbHbIX
MHOT'OYJICHOB u JTpOOHO-
Pazgen 2. @yHKUMH, UX CBOICTBA U OyHKIUH. [TpeobpazoBanus

rpaguxku

rpadgukoB ¢pyHkumii. CBoMicTBa PyHKIUY.

Paznea 3. OCHOBBI TPUTOHOMETPHUH

Tpuronomerpuueckue  QyHKINUN
onHOrO aprymenta. OCHOBHBIE (hOPMYJIbI
TPUTOHOMETPUM W UX MPUMEHEHHUE ISl
npeoOpa3oBaHusl BeIpaxeHu. PopmMyIibl
OpUBEACHUS W WX NPUMEHEHWe s
npeoOpa3oBaHus BeIpaxkeHUN. DopMyIibl
CYMMBI, PA3HOCTH apIyMEHTOB, JIBOMHOIO
apryMeHTa M HX [NpPUMEHEHUe A
npeoOpa3zoBaHus BblpaxkeHud. OOpaTHbIE

Paznen 4. IlpsiMble U MJIOCKOCTH B
MPOCTPAHCTBE

TDUTOHOMETPUYECKUE bVHKIUN.
AKCHUOMBI CTEPEOMETPUU 151
CIJIEICTBUS u3 HUX. Bzaumuoe

PACIIONOKEHUE MPSIMBIX B TPOCTPAHCTBE.
B3auMHOe pacnosiokeHue IpsAMOu U

[IJIOCKOCTH. [TapajutennbHOCTH




Pasznea S. KoopauHaTesl M BEKTOPHI

IIpssmoyrosbHas CUCTEMA
KOOPAMHAT B IIPOCTPAHCTBE. BeEKTOpBI.
JlericTBUS HaJ
lcrionbs30BaHNE KOOPAMHAT U BEKTOPOB
OpU  pELICHUU

MPUKIIAIHBIX 3a1a4. BekTopbl. Moayinb

BEKTOpPaMHU.

MAaTCMAaTHYCCKHUX 141

6.
"

CreneHHbIe,
JorapupmMuyeckue

Paszaen
MOKa3aTelbHbIe
GyHkuuu

Kopenp n-oni  cremeHu, €ro
cBoricTBa. [IpeoOpazoBaHre BhIpaKCHHUIA,
comepxkammx panukaibl.  O0oOmeHne
MOHSTHUS

[loka3aTenabHbBIC

0  TMOKa3areje  CTEleHH.
ypaBHEHUS

Jlorapudmel.

)51
HCPABCHCTBA.

7.
KpYIJibI€ Te€J/la, UX IUI0LIHaAH HOBerHOCTeﬁ

Paznen MHororpaHHuku u

1 00HEMBI.

MHororpansbie YIJIBL.
MHOTrOTpaHHHKH.
ITpuszma.
[IpaBusibHBIE
[Iupamua.
chepa.
YIJIOB, MHOTOTpaHHUKOB. OrnpeneneHue

[Tapaiutenenunen.
MHOTOTPaHHHKHU.
Humuanp. Konyce. lap,
OnpeneneHuss MHOTOTPAHHBIX
NpU3MBbI, €€ 3JeMEHTOB. DOpMYJIbl MJis
HaXO0XXJICHUS TUIONIAJIM TOBEPXHOCTU H
00BbEMa
MHOTOTPaHHUKHU.

[IPU3MBL. IIpaBuiibHBIE

DopMysl TS

BBIYHUCIICHUA IUIOMAAN ITOBCPXHOCTHU H

o0béma. OmnpencineHuss TUpPaMUIbI, €€



Pa3nea 8. Hauaina MmaTeMaTH4ecKoro
aHaJm3a.

IlocnenoBaTenbHOCTH. IlousTue

IPOU3BOIHOM. Brruncnenne
IPOU3BOJHOU. ['eomMeTpUYEeCKHii CMBICH
nponu3BOAHONW.  OCHOBHBIE — NIIPAaBUIIA
¢ depeHIUPOBaHMSL. [IpousBoaHbIE
hiieMeHTapHbIX (pyHkuuid. IlpousBogHast
CJIOYKHOM GyHKIMH Onpenenenne
K rpaduxky ¢yHKUIUH,
YIJI0BOH  KO3(PPUIIMEHT KacaTelabHOM.

KacaTeJIbHON
3HaK K03 duImeHTa
KacaTelbHOM, MPOBEAEHHOW K Trpaduky
dbynkuuu.  ['eoMeTpudeckuil  CMBICI
MMPOU3BOJHOM. YPaBHECHUE KacaTEIIbHOM.
[IprmeHeHue MIPOU3BOJHOMN

yTJIIOBOTO

K|

Paznen 9. JIEeMEHTbI
KOMOUHATOPUKHU, TEOPUU BEPOSITHOCTEH U

CTAaTHCTUKHU

DIIEMEHTBI KOMOWHATOPUKH.

®opmyna O6unoma Herorona. CBoHCTBA

OMHOMUHAJIBHBIX K03 UIIMEHTOB.

Tpeyronsuuk  Ilackans. CoOnITHE,

BCPOATHOCTD CO6I>ITI/I}I, CJIOKCHHUC H

YMHOKEHUE BEPOSITHOCTEN.

HesaBucumbie coObiThsA.  J{ucKkpeTHas

Cly4yalHas ~ BEJIIMYMHA, 3aKOH €€

pacnpenenenus. [IpeacraBnenne qaHHbIX

Paznen 10. YpaBHeHust U Metonbl peuieHus parMoOHaIbHBIX
HEepPaBeHCTBA ypaBHEHUI u HEPABEHCTB.
WppannoHanbHbIe ypaBHECHUS u

HEDPABEHCTRBA. IToka3zaTenbHbIC

palvoHaIbHbBIC ypaBHEHHS.

Pemenne JTPOOHOpAIMOHATBHBIX

YPaBHCHUU. CaolicTBa YHUCJIOBBIX|

HEPABEHCTB. ToX/1eCTBEHHbIE "

yclioBHbIe HepaBeHCTBa. O030p METOI0B
pelIeHs] UPPAUOHATBHBIX ypPaBHEHHIA.

CoocoOel  © IDUEMEL DEIIECHUS
Paznen 11. OcHoBbl (MHAHCOBBIX OCHOBEI (bHMHAHCOBBIX
BbIYMCJICHU A BBIYMCIICHUN. HapamuBanue 151

JUCKOHTUPOBAHHC. HpOCTBIC N CJIOKHBIC




TEMATHYECKOE IINTAHUPOBAHUE

[Ipu  peamuzammm  00mIE0Opa3oOBaTEIbHOW  y4eOHOW  HUCHUTIIAHBI
«Marematuka» B mpenenax ocoeHust OIIOIT IICC3 na 6a3e ocHOBHOTO OOIIETo
oOpa3oBaHMsI C TIOMYyYE€HHEM CpeaHero oOImero oOpa3oBaHus yueOHas Harpyska
CTYIAEHTOB cocTaBisgeT 180 yacoB, M3 HMX ayAMTOpHas (0Os3aTelibHas) ydeOHas
Harpys3ka, BKJIOYas NpaKkTH4eckue 3aHsATUs - 170 uacoB, BHeayauTOpHast
camMocTosiTeibHAasA padora cryaeHToB — 1 yac, UrtoroBas arrecranus B ¢dopme
Ik3ameHa — 9.

O0beM yueOHOM JMCUMINVIMHBI M BUABI y4eOHOi#l padoThI

Bua yueOHoi# padoThI O0béM yacoB
MaxkcumanbHasi ydeOHasi HATpy3Ka (Bcero) 180
Oo0si3aTesibHAasi  ayAUTOpPHass  y4yeOHasi 170

B TOM YHCJIC:
TEOPETUYECKOE 00YUCHHE
71a00paTOpHBIE PaOOTHI

MPAKTUYECKUE 3aHSATHUS 170
KOHTPOJIbHBIE Pa0OTHI

KypcoBas pabota (TIPOEKT) (ecam
CamocrosTenbHas padoTa 00yJarerocs 1

B TOM YHCJIC:
Wrorosas arrecranus B popMe IK3aMeHa 9







TemaTnuecknii muian ydyeoOHou nucuuiuinabl OY .07 Marematuka

Paznenbl 1 TeMBI AUCHUIUTHHBI Buner yueOHOI paboThI, c DopMBI TEKYLLIETO
BKJIIOYAsi CAMOCTOSITENIbHYIO B H O 10[KOHTpOJIS ycIIeBa€MOCTH
paboTy CTYJIEHTOB H cB [  |((mo HenmensiM ceMecTpa)
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Pasnea 1. PazBuTHe NOHATHSA 0 YHCIIe.

Hcropus pa3BUTHS IOHATHS YUCIIA. 2 YCTHBIH OIpocC,

mMucEMenHag nahora

Apudmernka HaTypaIbHBIX YHCET 2 YCTHBIHN OIIpOC,

mucLvMenag nahoTa

ToxnecTBeHHBIE TPe0OPa30BaHUS MHOTOYJICHOB H 2 YCTHBIH OIIpoC,

DPOOHO-DAITMOHANBHBIX BBIDAKCHHIA. MCbMEHHas paboTta

Hroro no pasaeny 6

Paznea 2. @yHkuum, MX cBOICTBA M rpadguKu.

OYHKIUH. 4 2 YCTHBIH OIpoc,

mDUuCcLMenuag nahora

[Ipeo6pa3zoBanus rpaukoB QPyHKIMA. 4 2 YCTHBIH OIpocC,

NMUCEMeHHAd nahoTa

CaoiicTBa GyHKIUU 4 2 YCTHBIH OIpocC,

mDUuCcLMenuag nahora

OOpaTHbI€ U CIIOKHbBIE PYHKIIMH. 4 2 YCTHBIH OIpocC,

NMUCEMeHHAd nahoTa

HToro no pasneny 8

Pasnea 3. OcHOBbI TPUTOHOMETPHH.

Tpuronomerpuyeckue QyHKIMHA OJHOTO

ANTVMEHTA

YCTHBI OIpoc,

mucEMvernTag nahnTa




OcHoBHbIE (HOPMYIIBI TPUTOHOMETPUH
U UX IPUMEHEHUE IS Ipeo0pa30oBaHUsL

DY

YCTHBIN OIPOC,
myMcbMEeHHas paboTa

@opMyIIbl IPUBEAEHUS U UX IPUMEHEHUE IS
neo0pa3oBaHus BEIDAXKECHUN

DAY

YCTHBIH OIpoC,
HUCbMEHHAS padoTa

@opMyIIbI CyMMBI, pa3HOCTH apTYMEHTOB,
JIBOMHOT'O apr'yMEHTa U UX IIPUMEHEHUE IS

nnpnﬁnn RORAUUG RLINANWAUUU

DAY

YCTHBIH OIIpoC,
MnucbMeHHasi paboTa

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIHH.

DAY

YCTHBIH OIIpoC,

mucrLMenaag nahoTa

[Ipocreiie TPUrOHOMETPUYECKUE YPABHEHUS.

DY

YCTHBIH OIIpoC,

muUCcLMAeIAag nanhoTa

CriocoObl pelieHns TPUrOHOMETPUUYECKUX
VDaBHECHUN.

DY

YCTHBIH OIpocC,
OUCBMEHHAS paboTa

Hroro no pazneny

Paznen 4. Crenennble, noKka3aTejbHbIE U JIOTAPH

(pMuyeckue GpyHKumu.

Kopens n-oii crenenu, ero cBOMCTBa

DY

YCTHBIH OIpocC,

mucLMenIag nahnTa

[IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX

NATTUKATTEL

DY

YCTHBIH OIpocC,

mucLMenHag nahoTa

O606H.[€HI/IG IIOHATHA O ITOKAa3aTCJIC CTCIICHU.

DY

YCTHBIU OITPOC,

MUucLMeIag nahoTa

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA.

DY

YCTHBIH OIpocC,

mucLMenHag nahoTa

Jlorapudmsl

DAY

YCTHBIH OIpoC,

MUucLMeag nahnTa

[IpeoOpas3oBanue norapu(pMUUECKUX BBHIPAKEHUH.

DY

YCTHBIH OIpocC,
OUCHBMEHHAs paboTa

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

DY

YCTHBIH OIpocC,
nucbMeHHasi paboTa

HToro mo pazaeay

Pa3zpnen S. KoopauHaTsl H BEKTOpBI




[IpsimoyronbHas cucteMa KOOpAUHAT B
[IPOCTPAHCTBE.

DY

YCTHBIN OIPOC,
MUCbMEHHAas paboTa

Bexkropsl. JleiicTBHS HaJl BEKTOpaMHU.

DY

YCTHBIH OIpoC,

mTucLMenIag nahnTa

Hcnonn3oBanue KOOpJAUHAT U BEKTOPOB IIpH
PEHICHUHY MaTEMAaTHYCCKUX W IMMPUKJIAAHBIX 3a1a4

DY

YCTHBIH OIpoC,
MnucbMeHHasi paboTa

HToro no pazneny

Pa3znea 6. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE.

AXCHOMEI CTCPpCOMCTPUHU U CIICACTBUA U3 HUX.

DY

YCTHBIN OIPOC,

mucLMenHag nahoTa

Bzaumnuoe PpaCIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBE

DY

YCTHBIU OITPOC,

MUucLMenIag nahoTa

Bzaumnuoe PpacCIIOJIOKCHUC HpHMOﬁ H IIJIOCKOCTH.

DY

YCTHBIU OITPOC,
nrcbMeHHas paboTa

HapaJ'IJ'IeJ'ILHOCTb IUIOCKOCTEH.

DY

YCTHBIU OITPOC,

MUucLMenIag nahoTa

HepHeHI[I/IKyJ'ISIpHOCTL HpHMOﬁ H IINIOCKOCTH.

DY

YCTHBIU OITPOC,

MUucLMeIag nahoTa

[lepneHquKyIsAp U HAKIOHHAS.

DY

YCTHBIH OIpocC,

mucLMenHmag nahoTa

Yron Mexay MmIOCKOCTSIMH.

A
4

YCTHBIH OIpocC,

mucLMenHag nahoTa

Hroro no pasaeay

1

Bcero 3a 1 cemecTp

g

Paznen 7. MHOTrOrpaHHMKHU M KPYIJible TeJIa, UX MJION]

aJ1 OBEPXHOCTEN U 00BEMBI.

MHororpanssie yribl. MHororpannuku. [Ipusma.
[lapannenenunen.

/4

YCTHBIH OIpocC,
OHCBMEHHAS padoTa

HpaBI/IJ'II)HI)Ie MHOTI'OrpaHHUKH.

YCTHBIH OIpocC,

muCcLMenHad nahoTa

[Mupamua Z YCTHBIH OTpoc,
MUCEMeHHAd NAafaTa
Hununaap. Z YCTHBIN OTpoC,

mucEMenuag nahoTa




Konyec.

DA

YCTHBIH OIpoC,

mucLMenaag nahora

[ap, chepa

DY

YCTHBIU OIPOC,

mucLMennag nahnTa

Hroro no pasaeay

Pasznen 8. Hauaja MaTeMaTH4eCKOro aHaJIu3a.

IlocaenoBaTenbHOCTH.

YCTHBIH OIpoC,

HuUCcLMAeIag nanoTa

[TonsiTHE TPOU3BOIHOM.

YCTHBIH OIIpoC,

muUCcLMAeIAag nanoTAa

Brruucnenue npons3BoaHOM.

YCTHBIH OIIpoC,

mucLMenmag nahoTa

['eomeTpuyecKknii CMBICI IPOU3BOJIHOM.

YCTHBIH OIpocC,

MU CcLMAUAag nanoTa

[IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO

chvorruu

YCTHBIH OIpocC,

mucLMenmag nahoTa

[TonmHOE HccaenoBanre GyHKINH.

YCTHBIH OIpocC,

MU CcLMAUAag nanoTa

[lepBoobpaznas. Heonpenenénueplii nHTErpal.

YCTHBIH OIpocC,

mucLMenmag nahoTa

OnpenenéHHblil MHTErpajl U ero NpUMEeHEHNE.

YCTHBIH OIpocC,

mucLMenHIag nahoTa

Hroro no pasaeay

/4

Paznen 9. DiieMeHThI KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEN M CTATUCTHKA.

DneMeHTbl KOMOUHATOPUKH.

g

YCTHBIH OIpocC,

mucrMenuag nahora

DNeMEeHTHI TOPUU BEPOSITHOCTEH U
MaTEMATUYECKON CTATUCTUKH.

YCTHBIH OIpocC,
OUCBMEHHAs paboTa

BueayautopHasi camocTosiTeJIbHAsA padoTa
CTY/IEHTOB:
paboTa ¢ KOHCIIEKTOM TEMBI;

Drrorramariza namaamrraoamyr ankir

HToro no paszneay

Pa3zpnen 10. YpaBHeHusi M HEpaBEHCTBA.




Meroas! pellIeHNs pallMOHAIbHBIX YPABHEHUN U § YCTHBIH OIpoC,
HEDABEHCTB. NUChbMEHHAs paboTa

§ YCTHBII O1Ipoc,

HppaunoHanbHble ypaBHEHNS U HEPABEHCTBA. MHCEMEHHAS DaGoTa

IToka3zaTenbHble ypaBHEHUS. g YCTHBIH OIIpoC,

nmucLMenuag nahoTa

[TokazarenabHble HEPABEHCTBA. g YCTHBIH orpoc,

muUCcLMAeIAag nanoTAa

DAY

Hroro no pasgeay

Pa3znen 11. OcHOBBI (PUHAHCOBBIX BHIYMCJICHUIA.

OcHOBBI (PMHAHCOBBIX BHIYUCICHUI. §

Hroro no pasaeay §

JK3aMeH: 9

Hroro: 180 uacos. ] 9 1

XapaKTepl/ICTI/IKa OCHOBHBIX BU10B y‘leﬁHOﬁ ACATEJIBHOCTH CTYACHTOB

Conep:xanue 00yyeHust XapaKkTepucTHKA OCHOBHBIX BUJI0OB Y4e0OHOM 1eATeJIbHOCTH CTYJACHTOB (HAa YPOBHeE
y4eOHBIX JeiiCTBHIA)

Pa3nen 1.PazButue nosstus o uncie 3HaTh: npaBuiIa apupMETUYECKUX ASHCTBUM Ha/l YMCIaMH, cOUeTasl yCTHbIE U
[CbMEHHBIE TPUEMBI.

YMeThb: HaXOKeHHE MPUOIMKEHHBIX 3HAUYCHUI BETMYMH U TOTPELIHOCTEH BEIYUCIIECHHH
(aGCOMIOTHOM M OTHOCUTENIBHOM); CPAaBHEHHE YMCIIOBBIX BBIPAYKEHUIA.

Brnaners: HaBbIKaMU HaXO0KJI€HUS OLIMOOK B MPEOOPA30BAHUSIX U BBIYUCIICHUAX




Paznen 2. ®yHkium, ux CBOKWCTBA U TPaPUKH.

3HaTh: MOHATHE TpaduKa, ONpeaeTICHNE TPUHAIICKHOCTH TOUKU TpaduKy QyHKIIUH.
Omnpenenenue o Gpopmyse mpocTenineit 3aBUCUMOCTH, BUa ee Tpaduka. BeipaxkeHue mo
(dbopmyIie 01HOM EpeMEHHOM uepe3 Apyrue, onpenenenue GyHKuuu, GopMyIupoBaHHE €ro.
YMeTb: HaXOAUTh 00JIaCTH OTIpesieNieHus 1 00JacTH 3HaUeHUH (DYHKIMH, BBITOTHATD
[OCTPOCHHE UX TPaPUKOB, UCCIENIOBATH (DYHKIIHIO.

Braners: ymeHusiMu coctaBieHus BUIOB (YHKIUHA 110 JaHHOMY YCIIOBHIO, pEILICHHE
3a7a4 Ha SKCTPEMYM. BBIITOJHEHUE MTPpeoOpa3oBanuil rpaduka QyHKIUH

Pazgen 3. OCHOBBI TPUTOHOMETPUH

3HaTh: OIpeesIeHUs] TPUTOHOMETPUUYECKUX (YHKIMN AJIs YIJIOB [TIOBOPOTA U OCTPBIX
YIJI0B IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0BSICHEHHE UX B3aUMOCBS3U, OCHOBHBIE (hOPMYJIbI
TPUTOHOMETPUU: (POPMYJIBI CIIOKEHHS, YIBOCHUS, PEOOPA30BAHHS CYMMBI
TPUTOHOMETPUYECKHX (PYHKIUH B MPOU3BECHHUE U MIPOU3BEICHHS B CYMMY U TIPUMEHEHHUE TIPH
BBIYMCIICHUM 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOLIEHUS €ro, CBOMCTBA
CUMMETPUHU TOYEK HA €IMHUYHON OKPYKHOCTHU U IPUMEHEHHE UX JUIS BhIBOAA (POPMYII.

VYMeTh: 0TMe4aTh Ha Kpyre pelieHus MPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB,
MCII0/Ib30BATh PaJaHHbIi METOJ U3MEPEHHUs YIJIOB BPAIICHUSA U UX CBA3H C IPALyCHON MEPOH,
1300pakaTh YIJIbl BPALIEHNUs HA OKPYKHOCTH, COOTHOCUTh BEJIMYMHBI yTJIa C €ro
PACIIOJIOKEHUEM.

Brnaners: HaBbIKaMy IPUMEHEHHUS OOLIMX METOJIOB PELIEHHs YpaBHEHUH (IpUBEIEHUE K

Vs Vs

Pasnen 4. IIpsMble U II0CKOCTH B
[IPOCTPAHCTBE

3HaTh: GOPMYIMPOBKY U MPHUBEJICHHE JOKA3aTEIbCTB MPU3HAKOB B3aUMHOIO
PACIIOJIOKEHUS MIPSAMBIX U IIJIOCKOCTEH, ONPEAEIICHUs], IPU3HAKU U CBOMCTBA NapaAJIICIbHBIX U
[EPIECHIUKYIISIPHBIX TUIOCKOCTEN, ABYTPAHHBIX U IMHENHBIX YTJIOB.

VYMeTh: pacro3HaBaTh Ha YepTekax U MOJEISIX Pa3JIMYHbIE CIIy4ad B3aUMHOIO
PacToJIOKEHUs MPSIMBIX U IUIOCKOCTEH, apryMeHTUPOBaTh CBOUX CYXJIEHUs, POPMYIUPOBAThH
BrInoaHeHnEe NOCTPOEHUS YIII0B MEXY IPSIMBIMH, IPSIMOU U IJIOCKOCTBIO, MEXKIY
[JIOCKOCTSIMU 110 OITUCAHUIO M paclio3HaBaHHE UX Ha MOJIEISIX. M300paXkaTh Ha PUCYHKaX U

KOHCTPYUPOBATH HA MOACIIAX IICPIICHAUKYIISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPSAMBIX,




Bitagers: HaBbIKaMU IPUMEHEHUS IIPU3HAKOB U CBOMCTB PACIIOIOKEHHUS IIPSMBIX U
[IJIOCKOCTEH DU DEIICHUY 3a1a4.

Pasznen 5. KoopaunaTel ¥ BEKTOPBI.

3HaTh: MOHATHE BEKTOPA, IEKAPTOBOM CUCTEMbI KOOPJUHAT B IPOCTPAHCTBE,
T0Ka3aTelIbCTBa TEOPEM CTEPEOMETPUHU O B3AMMHOM PACIIOJIOKEHUU MPSMBIX U TIJIOCKOCTEH €
HCII0JIb30BAaHUEM BEKTOPOB, CBOMCTBA BEKTOPHBIX BEJIMYMH, IPABUJIA PA3JTI0KEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MPaBUiIa HAXOXKICHHS KOOP, CKAJISPHOE IIPOU3BEICHIE BEKTOPOB,
BEKTOPHOE YpaBHEHUE MPSMOI U MIOCKOCTH.

YMeTh: NPUMEHSATh TEOPHIO IPU PELICHUH 33/1a4 Ha JIEHCTBUS C BEKTOPAMU. CTPOUTB 10
3a/laHHBIM KOOpJIUHATaM TOYKH U IJIOCKOCTH, HAXOJIUTh KOOPAUHATHI TOUEK, HAXOIUTh
YpaBHEHUS OKPYKHOCTH, Cepbl, MIIOCKOCTH, BBIYUCIATH PACCTOSHUS MEXKY TOUKAMH.
BiiayieTs: HaBbIKaMU TPUMEHEHUSI TEOPHUH MPU PEIICHUH 3a7a4 Ha JECHCTBUS C BEKTOPAMH,

FOONTIATATIHATO MATNATTA TTNMUAMAOATMIAG RAYLTONNAR T RELTOACTATOMAI RATTAUMAL UVTNTTOR 1A nar‘r"‘r‘naunﬁ

Pasnen 6. CreneHHble, IOKa3aTCIbLHBIC U
norapumuueckue GpyHKIIH.

3HaTh: MOHATUE KOPHS N-i CTENEHU, CBONCTBA PAJMKAJIOB U MPABWIJIA U CPABHEHUS
KOpHEH, onpe/ielIeHUEe PaBHOCUIIBHOCTH BBIPAKEHUM C paJiKajIaMu, TIOHSITHE CTETICHH C
EMCTBUTEILHBIM ITIOKA3aTEIIEM.

YMeTh: BBIYUCIATh U CPABHUBATH KOPHHU, BBITIOJIHITH IPUKUAKA 3HAYEHUS KOPHS,
MpeoOpa30BbIBATH YUCIIOBBIE U OYKBEHHBIE BHIPAXKEHUS, COACPKAIINUX PATUKaIIbl, BBIOIHSITh
pacueTsl 1o popMyJiaM, COAEPIKAIIUM PAJIUKAIIbI, OCYIIECTBIIAS HEOOXOIUMBbIE MMOACTAHOBKU U
peoOpa3oBaHusl.

BrageTs: HaBbIKaMu pellIeHUs] UPPAIMOHAIBHBIX YPABHEHHM, HAX0XK/ICHUS 3HAUCHU I
CTENEHH, UCTIOJIb3YsI MPU HEOOXOAMMOCTH HHCTPYMEHTAIBHBIE CPECTBA, 3aMUChIBAHUS KOPHS N-
i1 CTETIEHU B BUJIE CTETICHU C IPOOHBIM MOKa3aTesieM U Ha000pOT, BEIYUCIICHUSI CTETICHEH C
paloOHATBHBIM IMOKAa3aTEeIeM, BBIMIOTHEHUS TPUKUJIKN 3HAYCHUS CTENIEH!, CPAaBHEHUE CTETICHEH,

- - v




Paznen 7. MHOrOrpaHHUKM U KpyIJible TENa,
UX TUIOIIAAHN MTOBEPXHOCTEH 1 00BEMBI.

3HATh: ONIMCAHKUE U XaPAKTEPUCTUKH PA3JIMYHBIX BUJJOB MHOIOIPAaHHUKOB, UX JJIEMEHTOB
1 CBOMCTBA, BUJbl CHMMETPUI B IIPOCTPAHCTBE, UX ONPEIEIICHUS U CBOMCTBA, XapaKTEPUCTUKHU
TEJ BPAIleHNUsl U MHOTOTPaHHUKOB, CBOMCTBA CUMMETPHUH MPU PELICHUH 3a/1a4.

YMeTb: n300pakaTh MHOTOTPAHHUKH M BBITIOIHATH TIOCTPOCHUS HA N300pasKEHUSX U
MOJIETISIX MHOTOI'PAaHHUKOB, BBIYUCIIATH JIMHEUHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX
KOH(Urypalusx, apryMeHTUPOBaTh CBOM CYKIECHUs, U300paXkaTh CEUCHMs], Pa3BEPTKU
MHOTOT'PaHHUKOB, BBIYMCIIATD IUIOIIAIN TIOBEPXHOCTEM.

npuMeHeHHs (AaKTOB U CBEICHUH U3 IUIAHUMETPHUH.

Pasnen 8. Hayama MaTeMaTHyecKOro aHamsa.

3HaTh: MOHSITHEM YKCIIOBOU IMOCIEI0BATEIbHOCTH, CLIOCO0aMH e¢ 3aJaHusl,
BBIYHCIICHUSIMH €€ WICHOB, IIOHATHUE MPEelia I0CIE10BaTEIbHOCTH, BHIYMCIEHUE CYMMBI
0ECKOHEYHOT'0 YMCIIOBOTO psijia Ha IPUMEPE BBIUYUCICHUS CyMMbl OECKOHEUHO yObIBaIOLIEH
reOMETPHUYECKON MTPOTPECCHH, MOHITHE IPOU3BOTHON M (POPMYITMPOBAHHE €€ MEXaHUIECKOTO H
reOMETPUUECKOr0 CMBICIA, TAOIMIIbI TPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKLUH, alrOpUT™M
BBIYHCIICHUS IPOM3BOAHOMN HA IPUMEPE BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH U YTJII0BOTO
Kod(ppUIMEeHTa KacaTeIbHOW, TOHATHE UHTErpala U NepBOOOpa3HOM, IpaBUiIa BEIYUCICHHS
repBooOpasHoii u Teopembl HeroTona—1JleiiOnmIa

YMeTh: COCTaBIATh YpaBHEHUS KacaTeJIbHOM B 00I1IEM BUJE, UCII0JIb30BATh IIpaBUIIa
g depeHpoBaHys, MpUMeHeHHe it [uddepeHIMpoBaHus PYHKIINM, COCTaBICHUS
YpaBHEHMsI KacaTeIbHOU, IPOBOANUTH C IIOMOIIBIO MPOU3BOAHOM HCCe0BaHus QyHKIUY,
3a/laHHOM (POPMYJIOH, YCTAaHOBIIMATh CBSA3HM CBOMCTB (DYHKIIMH U IPOU3BOJHOM 10 UX TpaduKaM.
O3HaKOMIIEHHE C.

BrnaneTs: HaBbIKaMM pelieHHs 3a]1a4 Ha IpUMeHeHHe (hOpMYJIIbl CYMMBbI OECKOHEYHO

YOBIBAIOIICH T€OMETPHYECKON IIPOIPECCUU, DEIICHUS 3aa4 Ha CBSA3b IEPBOOOPA3HOI U ee




Pazgen 9. DnemeHTH KOMOMHATOPUKH,
TEOPUU BEPOATHOCTEN U CTATUCTUKU

3HAaTh: KJIACCUYECKOE ONPEICIICHUE BEPOSTHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI O
CyMM€ BEpOSTHOCTEH, ITpaBuiia KOMOMHATOPUKHU U IPUMEHEHHE TIPU PEIIeHUN KOMOMHATOPHBIX
3a7a4, MOHATHS KOMOWHATOPUKH: Pa3MEICHHsI, COYETaHUs, IEPECTAHOBKU U (POPMYJIBI I UX
BBIYHCIICHUS.

YMeTb: pemaTth IPakTUYECKHUE 3a4a4U C UCIIOJIb30BAHUEM ITOHATUN U ITPaBUI
KOMOMHATOpUKH PaccMoTpeHne npuMepoB BbIUMCIIEHUS BeposaTHOCTel. Pemenue 3a1a4 Ha
BBIUMCIIEHUE BEPOATHOCTEH COOBITUI

BrnaseTs: HaBbIKaMM pelieHHsi KOMOMHATOPHBIX 3374 METOJIOM Ilepedopa U 0 IPaBUITY

Pa3znen 10. YpaBHeHus u HepaBeHCTBa

3HaTh: 00IIKE BOIIPOCH! PEIICHUS] HEPABEHCTB M MCIIOJIB30BAaHUE CBOWUCTB M Ipa)uKOB
(GyHKIMH TIpU pEIIeHUU HEPABEHCTB.

Oznakomienue ¢ M3ydyenue Teopun paBHOCUIBHOCTH YPaBHEHUM U €€ IPUMEHEHUS.
[loBTOpEHUE 3aMKCH pEHICHUs CTaHAAPTHBIX YPaBHEHUH, IPUEMOB IPE0Opa3OBaHMsI YpaBHEHHHA
Ul CBEAICHUS K CTAaHJAPTHOMY YPaBHEHUIO.

Y METh: BBINOIHATH PEIICHUE PALlMOHAIBHBIX, UPPALIMOHAJIBHBIX, I0OKA3aTEJIbHbBIX U

JUISl pelIeHUs ypaBHEHUN. [I0BTOpEHNE OCHOBHBIX IIPUEMOB PELICHMS CUCTEM. Pemenue
YpaBHEHUI C IPUMEHEHUEM BCEX IIPUEMOB (Pa3I0KEHUsI HA MHOXHUTEIU, BBEACHUSI HOBBIX
HEM3BECTHBIX, MIOACTAaHOBKH, Tpaduueckoro MeTozaa). Pemenne cucrem ypaBHeHUi ¢
IPUMEHEHHEM Pa3IMUHBIX CIIOCOO0B. PelieHre HepaBeHCTB U CHCTEM HEPABEHCTB C
[IPUMEHEHHEM Pa3IMUHBIX cl10co00B. [IpMMeHeHe MaTeMaTHYeCKUX METOJIOB JUIs PELIeHUs
coJiep KaTeNbHBIX 33/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U NPaKTUKU. MIHTeprpeTnpoBaHue
PE3yIbTAaTOB C YYETOM PEAIIbHBIX OIPAHUYEHUMN.

Bnagets: npocTelMMH CBEICHUSIMU O KOPHSIX aJIreOpanvyeckuX ypaBHEHUH, MOHATUSIMU

Paznen 11. OcHoBBI (hMHAHCOBBIX
BBIYMCIICHUI

3HaTh: TEPMUHOJIOTHIO U TEOPETUYECKUE OCHOBBI (DMHAHCOBBIX PACUETOB; OCHOBBI
[IPUKJIaJHBIX METOJJ0B (PMHAHCOBON MaTeMaTUKH;

YMeTb: UCII0JIb30BaTh COBPEMEHHBIE MAaTEMAaTUYECKHE METO/IbI AaHATIN3A U OLIEHKHU
(bMHAHCOBO-?KOHOMMYECKON JEATEIbHOCTH OpTraHU3alHii;

BitageTs: HaBbIKaMU TOYHBIX MATEMATHYECKUX U BEPOSITHOCTHBIX METOI0B OLIEHKHU




YUYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHHUYECKOE
OBECHEYEHHUE TPOI'PAMMBI YYEBHOM JUCIUATIIINHBI.

Peanuzamus yueOHOM TUCHUTUIMHEI TPEOYyeT HATUYHS:

yueOHoro kabunera «Martematukay». [lapra nsyxmectHas — 16 wir.

Jlocka i Mena MarHuTHas - 1 1mir.

Cron npenogasatens - 1 mr. Ctyn npenoaasatens - 1 mr. Kadgenpa — 1 mr.

Cron naboparopssriii- 7. Komnsiorep -1 mir.

[TpoekTop «EpSOhEB-SP-X12» - 1 mT. DkpaH HACTEHHBIN JJIs TpoekTopa — 1

T

bubnnoreka, unTaabHBIN 321 C BEIXOJAOM B ceTh MIHTepHET

Cronel nByxmecTHbI€ -30 mT

CTyJbs - 60 WT., KOMOBIOTEP — 6 WIT., MPOEKTOp — 1 T

9KpaH I MpoekTopa — 1 mr.

kadenpa-tpulOyHa- 1 mr.

PEKOMEHAYEMAS JIMTEPATYPA

LI CTyAeHTOB

OcHOBHBIE HICTOYHUKHU:

AnmaroB A.B. Maremartuka [DneKTpOHHBIN pecypc]: yueOHOoe mocodue s
CIIO / A.B. AnnatoB. — 2-e u3ll. — DJEKTPOH. TEKCTOBbIE AaHHBbIe. — Caparos:

[Tpodhob6pazoBanme, Aii [Tu Ip Menua, 2019. — 162 ¢. — 978-5-4486-0403-4, 978-5-
4488-0215-7. — Pexxum noctyma: http://www.iprbookshop.ru/80328.html

Xycaunos, A. A. JluckpeTHas matemaTtuka: yueonoe nocooue nist CITIO / A. A.
XycannoB. — Capatos: [Ipododbpazosanue, 2019. — 77 ¢c. — ISBN 978-5-4488-
0281-2. — Tekct: aneKTpOHHBIH // DnekTpoHHO-0nbmmoreynas cuctema |IPR BOOKS:
[catit]. — URL.: https://www.iprbookshop.ru/86136.html

TerpyamBunu E.B. Marematuka [DnexkTpoHHBIN pecypc]: mpaktukyMm / E.B.

TerpyamBunu, B.B EpiioB. — DnekTpoH. TekcToBbie nanHbie. — Capartos: Al [1u Op
Memua, 2020. — 159 c¢. — 978 5-4486-0220-7. — Pexum pgoctymna:
http://www.iprbookshop.ru/71567.html

Aonynnuna, K. P. Maremaruka: yueonuk mist CIIO / K. P. AGnynnuna, P. T'.
MyxametrnunoBa. — Capatos: [Ipodobpazosanue, 2021. — 288 c. — ISBN 978-5-
4488-0941-5. — TekcT: ANEeKTPOHHBIN // DnekTpoHHO-O0nbOMuoTeunas cucrema IPR
BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/99917.htmi

JloTIOTHUTENbHBIC UCTOYHUKHU:

TerpyamBunu, E. B. Maremaruka. Yacte 1: npaktukym / E. B. Tetpyamsumimy,
B. B. EpmioB. — 2-e u31. — Mocksa: Aii [Ilu Ap Menua, 2021. — 204 c. — ISBN
978-5-4497-0748-2. — TekcT: 2JIEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAsl CUCTEMA
IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/99095.html

boryn, B. B. IIpoekTHas AeATEIbHOCTh MO MAaTE€MAaTUKE. AHAIUTHYECKas
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reoMeTpusi Ha miockocTH: yuebHoe nmocooue s CI1IO / B. B. boryn. — Caparos:
[IpodobpazoBanue, Aii [Tu Ap Menua, 2020. — 117 c. — ISBN 978-5-4488-0737-4,
978-5-4497-0428-3. — TekcT: 3MEKTPOHHBIN // DNEKTPOHHO-OMOINOTeUHAs cucTeMa
IPR BOOKS: [caiiT]. — URL.: https://www.iprbookshop.ru/92637.html

s npenogaBarteien

AnnatoB A.B. Maremaruka [DIeKTpOHHBIN pecypc]: yueOHOoe mocoOue s
CIIO / A.B.

AnnatoB. — 2-¢ u3ll. — OJEKTPOH. TEKCTOBbIE naHHble. — CapaTosB:
[TpodobpazoBanue, Aii [1u

Op Meana, 2019. — 162 c¢. — 978-5-4486-0403-4, 978-5- 4488-0215-7. —
Pesxxum noctyna: http://www.iprbookshop.ru/80328.htm

TerpyamBunu, E. B. Maremartuka. Yacte 1: npaktukywm / E. B. TetpyamBuuy,
B. B. EpmioB. — 2-e u3g. — Mocksa: Ait [Ilu Ap Menua, 2021. — 204 c. — ISBN
978-5-4497-0748-2. — TekcT: 2JIEKTPOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs] CUCTEMA
IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/99095.htm

XycauHoB, A. A. JluckpeTHas matemaTuka: yueOHoe nocooue ais CIIO / A. A.
XycannoB. — Capatos: [IpodobpazoBanue, 2019. — 77 ¢c. — ISBN 978-5-4488-
0281-2. — Tekct: 3neKTpOHHBIH // DnekTpoHHo-0nbamoreynas cuctema |IPR BOOKS:
[caiiT]. — URL.: https://www.iprbookshop.ru/86136.html

INopromikun, A. I1. JIuckpeTHas MareMaThKa ¢ 3JIEMEHTaMHU MaTe€MaTHYE€CKOU

joruku: ydebnoe n AOnaymnuHa, K. P. Maremartuka: yueOnuk s CIIO / K. P.
AOnynnuna, P. I'. MyxamernunoBa. — Caparos: [IpodobpaszoBanue, 2021. — 288 c.
— ISBN 978-5-4488-0941-5. — TekcT: 2neKTpOHHBIH // DNEKTPOHHO-OMOINOTEIHAs
cuctema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/99917.htmi
Aonynnuna, K. P. Maremaruka: yueonuk qis CIIO / K. P. A6aynnuna, P. T'.
MyxametaunoBa. — Capatos: [IpodoOpazoBanue, 2021. — 288 c. — ISBN 978-5-

4488-0941-5. — TekcT: AMEeKTPOHHBIN // DnekTpoHHO-O0nbMuoTeunas cucrema IPR
BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/99917.html
HNuTepHeT-pecypcesl

[lepeuenp  pecypcoB  MH(OPMAIMOHHO-TEIEKOMMYHUKAIITMOHHON  CETH
«uTepuer» (nanee - cetb «IHTEpHET)»), HEOOXOIUMBIX JIJII OCBOCHHS JUCITUTIIIUHBI.

DnekTpoHHo-OMOMMoTeunas  cuctema IPRbooks -  Pexumm  nmocryma:
http://www.iprbookshop.ru/79813.html

CopaBounass npaBoBasi cuctema «Koucynprantllimtoc» - Pexum pocrymna:
www.consultan.ru

Caiitr oOpasoBarenbHbIX pecypcoB JlarrocynuBepcutera. - Pexum mocrtymna:
http://edu.icc.dqu.ru
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KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUSA YUYEFHOM
JANCHUIIJINHBI

Kontpons u oleHKa pe3yiabTaTOB OCBOCHHUS Y4YEOHON JUCHUILIMHBI
OCYILIECTBIISIETCS MPEIMOJABATENIEM B MIPOIIECCE MPOBEICHUS TPAKTUUECKUX 3aHITUN U
7ab0paTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBIMOJHEHUS O0yYarOUUMUCS

HHAWBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, HCCJIC,Z[OBaHI/Iﬁ.

Pe3ysabrarbl 00ydeHusi (OCBOEHHbIE
VMeHHsl. VCBOCHHbIe 3HAHHA)

@opMbI M MeTO/IbI KOHTPOJSA H
OLICHKH

-IIPUMEHATH U3yUCHHBIE (DOPMYIIBI

KontponbHbie paboThl

-CTPOUTD rpapuKy OCHOBHBIX QYHKIUIL

KonTpoabHbie paboThl

-pelaTb OCHOBHBIC YPaBHEHHsS U

KontponbHbie paboThl

-CTPOUTH NPOCTPAHCTBCHHBIC YCPTCIKU

KontponbHbie paboThI

-ACJaTb 4YCPTCIKU MHOT'OIPAaHHUKOB H

AT PNATITALITIAA

KonTtponsHbie paboThI

3Hauusd:;

-(hopMyJIBI COKPAILIEHHOTO

KontponbHbie paboThI

-TPUTOHOMETPHYECKUE (POPMYJIBI,

KontponbHbie paboThI

-popmyitel qud hHepeHIMPOBAHIS;

KontponbHbie paboThI

-TIOHSATHE KOPHS N-0ii , CBOMCTBA;

KontponbHbie paboThI

-IIOHATHUEC CTCICHU C palMOHAJIbHBIM

mAraRaTeTAM _CRATICTRA®

KonTtponsHbie paboTh

-orapu¢m 1 ero CBOICTBa;

KonTposiabHbie paboThl

-CTeneHHbIe (DYHKIUH, TIOKa3aTeIbHYIO
¢dyHK1HIO, NorapudMuyeckyro (yHKIHIO; HX|

=4 1

KonTpoababie paboThl

-11epBO0Opa3Hble OCHOBHBIX (DYHKIINH;

KonTtposnbHble paboThl

-ICPICHAUKYJIAPHOCTD n

TTANATITATEHONCTE R TTNOCTNAHCTRA®

KoHnTpoabHble paboThl

-MHOT'OT'PAHHUKH

KonTtposnbHble paboThl

-TCJia BpalllCHUA.

KonTtponbHbie paboThl




