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CO/IEP/KAHHUE

Oo0mas xapakrepucTuka padodeil mporpaMMbl U CHUATIIAHbBI

CTpykTypa M coepkaHue y4eOHOM TUCIUIINHbBI

MeToanuyeckue yKa3aHus M0 NPOBEACHUIO NPAKTHYECKUX 3aHATHIT/JIA00PaTOPHBIX
pa6oT/ceMUHapPOB, 3aHATHI B (JopMe NPAKTUYECKOI OATOTOBKM (IIPU HAJTUYHH), U

CcaMoOCTOSITEeJIbHOM padoTe

DoHJ 01IEHOYHBIX CpeacTB IMCUMIIJINHBI

YciioBUS peasiu3aliii NPOrpaMMbl I CHHIJIHMHbI

NudopmanuonHoe odecrneyeHne peaan3anu NPpOrpaMmbl
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI JUCHHUILIAHBI
WMATEMATHKA»

(HaMMEHOBaHUE TUCIUIUINHBI)
1.1. MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTeibHOM
NMPOrpaMMBbl:

VYuebHas nucnuruimHa «MaTeMaTHKay SBIISICTCS BApUATUBHOM YacThIO

obmenpodeccuonanpHoro 1ukira OIIOIT CITO B coorBercTBrm ¢ PI'OC 110
cneruanbHOoCcTH 38.02.01 DKOHOMUKA M OyXTaNTEPCKU yUeT (110 OTPaCIsM)
Ocoboe 3HaUYeHHE NWUCUUIUIMHA HMEET Npu (POPMHUPOBAHUU U PA3BUTHU
CHEAYIOIMNX KOMITIETEHIINH:
OK 01.,TIK 1.2
1.2. lean 1 mIaHupyemMble pe3yJabTaThbl 0CBOEHHUS THCIIUIJIMHbI:
B pamkax mporpamMmbl y4eOHON JUCITUTUTHHBI 00YYarOITUMUCS OCBAUBAIOTCS
YMEHWsI M 3HAHHUS:

Kon YMenus 3HaHUs
OK, IIK
OK 01., - IPUMEHSTH OCHOBHBIE TIOHITHUS U -OCHOBHbIE TIOHSTHUS U CBOMCTBA
MK 1.2 CBOMCTBA (DYHKITMHU OJTHOM TIEpEeMEHHOM (yHKIMH OJTHOM TIEpeMEHHOU

MIpU peLlIeHUH 3a/1a4
-pacKpbIBaTh HEOMPEAENIEHHOCTH MIPH
BBIYHMCIICHUH TIPEJIEIIOB

-BBIYHUCIIATH TPOU3BOJHYIO PYHKIIMU
OJIHOM IIEPEMEHHOM, IPOU3BOIHYIO
CJIOKHOM (yHKIIUU

- UCCIIeI0BATh (DYHKIUIO MPH TOMOIIN
MIPOU3BOJHON U CTPOUTH Ipaduk
byHKIIUN

- BBIYMCIISATH HEONpeIeaEHHBIN HHTETpal
METOJIOM 3aMEHBbI IEPEMEHHOM U METOJIOM
MHTETPUPOBAHUS 110 YaCTAM

- npuMeHsITh popmyny HeroToHa
JletiGHMIIA TP BHIYUCIICHUHN
OIPEIEIEHHOIO UHTETpasa

-BBIYHUCIIATH TUIOMIA/Ib TUIOCKUX QUTYD

- BBITIOJIHATH JIMHEHHBIEC ONIEpaliiy HaJl
MaTpULlaMU, YMHOKEHHE MaTpHIL,
HAXOJHUTh 0OpaTHBIC MATPHUIIBI

- BBIYMCIISATH 3HAUCHHE ONpe/IesIuTeNeH
-pemtats CJIYV meronom Kpamepa,
METOJI0M 0OpaTHON MaTpPHIIBI

- BBIYUCJIATH KOJIMYECTBA pa3MEIIeHUH,
MEePECTaHOBOK, COYETAaHUI

- IPUMEHSITH (POPMYJIBI BEIUUCICHHUS
MIPOCTOTO U CJIOKHOTO MPOLEHTOB IS
pelIeHUs] PKOHOMUYECKUX 3a/1a4

- OCHOBHBLIC TTOHATHUA TCOPHUHU ITPECACIIOB

- OCHOBHBIE TTOHSATHS TEOPUH
IIPOU3BOJHON U €€ IIPUIIOKEHUE

- OCHOBHBIE TTOHSTUS TEOPUH
HEOIPEAEIEHHOTO U ONPEAEIEHHOTO
HWHTETPajoB

-ONpEICIICHUE U CBOKCTBA MATPHUII,
ONIPEICIIUTENCH.

- OIIpeACIICHUS] U TIOHATHUS,
otHocsmmecs k CJIY, HeoOxonuMele
st peenus CJIY

-(OpMYJIBI POCTOTO U CIIOKHOTO
MIPOLICHTOB,

-OCHOBHBIE TTOHSATUS TEOPUH
BEPOSITHOCTH U MAaTEMaTHUYECKOU
CTaTHCTHKH HEOOXOIUMBIE IS
pelIeHusl JKOHOMUYECKUX 3a/1ay.
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- IPUMEHSTH (POPMYJIIBI TEOPUU
BEPOSITHOCTH U MaTEeMAaTHUUECKOU
CTaTHCTUKH ISl pEIICHUS
HKOHOMUYECKHUX 3a]1a4
-paccUUTHIBaTh OyXraJlTepcKue
MOKa3aTeJu, IPUMEHsIEMbIC B
HPKOHOMHUYECKHUX pacuérax.

2. CTPYKTYPA U COHEPKAHUE YYEBHOHU JIMCL{UTI/IMHbI
2.1. O0bem yueOHO# JUCHMILIMHBI U BHABI y4eOHOH PadoThI

. O0bem B
Buna yueOHoii padboThl
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHHUIIIHHbI 98
B TOM YHCJIE:

TEOPETHYECKOE 00yUueHne 30
MMPAKTUYECKUE 3aHATUSA 48
CamocrosiTenbHas paboTa 6
Koncynpranuu 2
IIpome:kyTouHast aTTecTALMSA - IK3aMEH 12




([]
\\

A

T ®EOEPATIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/ILHOE CMK
a@ _ YUPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
«POCCUNCKNN TOCYOJAPCTBEHHbBIVI YHUBEPCUTET
TYPU3MA " CEPBUCA»
Aucm 5

PryTUC

2.2. TemaTu4ecKuil IUIAH U COAEPKaHMeE Y4eOHOH NucHUIIMHBI «MaTeMaTnKay

HanmenoBanue pa3nenos u Copneprxanue yueOHOTro Matepuana 1 (popMbl OpraHU3aLUH e TeIbHOCTH O6bem yacoB Konst
TeEM oOydJaronuxcs KOMIIETEHITUH,
(dbopMHpOBaHHUIO
KOTOPBIX
CIOCOOCTBYET
OJICMCHT
POrpamMMbl
1 2 3 4
Tema 1. OcHoBHble | Cogep:xkaHue y4eOHOT0 MaTepuaJjia 6
NOHATHA 1.Onpenenenrie KOMIUIEKCHOTO YKclia B anredpandeckoit popme, 2 OK 01,
KOMILIEKCHBIX YHCeJI. | JCHCTBUS HAJl HUMHU. HK 1.2
KommiexcHble ynucaa | 2. ['eomeTpudeckoe n300paxeHNEe KOMITJIEKCHBIX YHCET.
U AeficTBUA HaJ HUMH | 3. Moynb U apTyMEHThI KOMITJIEKCHOTO YHUCIIA.
4. Pemenue anreOpanueckux YpaBHEHUH.
B TOM YKcie NPAKTHYECKUX 3aAHATUHI 4
[IpakTueckoe 3anstue 1. «Pemenue 3a1a4 ¢ KOMIUIEKCHBIMU YUCIAMHU. 4
['eomeTpuueckasi FHHTEpOPETAIUS KOMIUIEKCHOTO YHCIIay.
Tema 2. Jluneitnas | ConepkaHue y4eOHOr0 MaTepuasa 10
ajreopa u 1. DKOHOMHKO-MAaTeMaTHUYECKHE METOIbI. 4 OK01.,
aHAJIUTHYeCKas 2. MaTtpuuHble MOJIEIN. HK 1.2
reomerpus 2.1 3. MaTpuupbl 1 1eUCTBUS HAJl HUMU.
Marpuus! u 4. Onpenenuresb MaTPUILBL.
onpeaeTuTe u
B TOM uKciie NpaKTHYeCKUX 3aHATUHI 6
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[IpakTuueckoe 3ansitue 2. «JleicTBUSA Hal MaTpULIAMUI. 3
[TpakTuueckoe 3ansitue 3. «OnpenenuTesd BTOPOro U TPETHETO 3
MOPSLAKOB.
CaMmocrosiTesIbHAasA padoTa 00y4arOIIMXCH 3
CnoxeHue U BhIYUTaHUE MaTPUIl, YMHOXKEHUE MATPHUIIbI HA YUCIIO,
YMHOXEHHE MaTPUIIbl HA MAaTPUILY, TPAHCIIOHUPOBAHUE MATPHII,
HAXO0XKJICHUE OOpaTHBIX MAaTPHIL U ONPEICIUTENICH MATPHIL.

2.2 BekTopsl Conepskanue y4eOHOr0 MaTepuasa 6
Bexropsl. [leficTBus Ha/l BEKTOpaMU. Y paBHEHHUE TIPSIMOM Ha MJIOCKOCTH. 2 OK 01,
B3auMHoe pacnosnokeHne mpsMbIX Ha miockoct. CiocoObl 3a1aHus IIK 1.2
YpaBHEHUS HA MJIOCKOCTH.
B TOM yKcie NpaKTHYeCKUX 3aHATUHI 4
IIpakTuueckoe 3ansTue 4 «JleicTBus HaJ BEKTOpaMm» 4

2.3 Metoan! pemienusi | Conep:xxanne yueOHOro MaTepuaJia 10

cucTeM JMHelHbIX | 1. Meton aycca. 4
YPaBHEHHMH 2. IIpaBuno Kpawmepa.

3. MeTton 00paTHOI MaTpHULIBI.
B TOM yKcie NpaKTHYeCKUX 3aHATUI 6
[IpakTudeckoe 3ansatue 5 «Meton ["aycca (MeTO UCKITIOUCHHS 3

HGI/I3B€CTHI>IX)».
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«Dopmynsl Kpamepa (a1 cucTeM TMHEWHBIX YPABHEHUMN C TpEMS

HEU3BECTHBIMH )». 3
[IpakTrueckoe 3aHsaTue 6 «PeneHne MaTpUYHbIX YPAaBHCHUIN.
CaMmocrosiTesIbHAasA padoTa 00y4ArOIIMXCH 3
Pemenune cucrem IMHENHBIX ypaBHEHU MeTo0M ['aycca, 1o npaBuiny
Kpamepa u meToioM 00paTHON MaTPHIIBIL.
Tema 3. Conep:xanue y4eOHOr0 MaTepuaJia 10
OcHoBBI 1. Ilpenen GhyHKINUK B TOYKE U TIpH X — 00, [IpaBuia BEIYUCIICHUS TIpeieiia 4 OK 01,
MaTreMaTuyec | GyHKIIHH. K12
KOI'0 aHAJIN3a
3.1.
Ilpenen B TOM 4HncCjIe NPaKTHYEeCKUX 3aHATHI 6
(l)yHKlIHH [IpakTryeckoe 3aHsThE 7 MO BBIYMCICHUIO MPEICIOB (byHKuI/H/I. 6
3.2 Coaep:kanue yaeOHOro MaTepuaJjia 10
IIpoussoanas | [Iponssognas. Huddepennuan. @opmyibl U npaBuia BEIUKUCICHUS TPOU3BOAHON 4
U ¢bynkuuu. [IpuMeHenre npou3BOIHOM SISl UCCienoBaHus GYHKIIMA U TOCTPOCHUS
nuddepenun | rpaduka IlpumeHeHMe TPOUZBOAHON JUIsI HAXOXKACHUS MAKCUMAaJIbHOTO H
aJl MUHUMAJIBHOTO  3HaueHuss (GyHKnuh. PemieHne  dKCTpeMaibHBIX — 3ajad.
[TpousBoanas u nuddeperuan GyHKIun 2-X MepEeMEHHBIX.
B TOM yKciie NpaKTHYeCKUX 3aHATHI 6
[IpakTruueckoe 3ansaTHe § IO UCCIEAOBAaHUIO (DYHKIIMH U MOCTPOCHUIO rpaduka. 3
[IpakTueckoe 3aHATHE 9 MO HAXOXKICHUID MAKCUMaJbHOIO M MHUHUMAIBHOTO
3HaYCHUU QYHKIIHH. 3
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Tema 3.3 Conepkanue yueOHOr0 MaTepuasa 10
HMurerpuposa | UnterpupoBanue ¢pyHkiuu. HeonpeaeneHHslii U onpeaeneHHbIA HHTETPaIbI. 4 OK 01.,
HHe QYHKIUU | DOpMYIIBI M METOJIbI HHTETPUPOBAHMSI. IIK 1.2
B ToM 4Hcie npakTHYECKUX 3aHATHI 6
[TpakTuyeckoe 3anstue 10 mo MHTErpUpOBaHKIO QYHKITUN 6
Tema 3.4 Conepkanue yueOHOro MaTepuaJia 10
JInneitHoe | 3amayn ITMHEWHOTO MPOTPAMMUPOBAHUS (IKCTPEMAIbHBIE 3a71a4H (PYHKITUU 2-X 4
NPOrpaMMHMp | MEPEMEHHBIX ).
OBaHHeE
B TOM ynciie NpakKTHYeCKUX 3aAHATHI 6
[Ipaktruueckoe 3anstre 11 Mo HAXOXKIECHUIO SKCTPEMYMOB (HYHKIIUU 2-X 6
MIEPEMEHHBIX
Tema 4. Conepkanue yueOHOr0 MaTepuaa 6
O0o0marome | O6o61maroIIee MOBTOPEHNE 2 OK 01,
€ MMOBTOPEHHeE | 3aluTa MPOCKTOB K 1.2
4.1
B TOM ynciie NpakKTHYeCKUX 3aAHATHI 4
[TpakTudeckas padota 12 Pemenue 3a1a4 1mo moAroToBKE K HTOIOBOM aTTeCTaIliu 4
- 9K3aMEHY
KoncyabTanuu 2
ITpome:xxyTouyHas arrecTanus (3K3aMeH) 12
BCEI'O: 98
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3. MeToanuyeckue yKa3zaHusl 10 NPOBeAEHUI0 MPAKTHYECKUX
3aHSATHII/JIa00PATOPHBIX PA00T/cCeMUHAPOB, 3aHATHI B opMe MPAKTHYECKON
NOATrOTOBKHU (IIPU HAJIMYHUH), U CAMOCTOATEIbHOI padoTe

[IpakTrueckue 3aHATUS — METOJ 00yUeHHUs, 00eCTIeUnBAIONINI CBS3b TEOPUU
U TPAKTUKH, COJEHCTBYIOIIUN BBIPAOOTKE Yy YyYalIUXCsl YMEHHUW M HaBBIKOB
IIPUMEHEHUSI 3HAHHWM, IIOJYYEHHBIX HaA JIEKUUM M B XOJE€ CaMOCTOATEIbHOMU
paboTel. DOpMBI OpraHU3AINH MPAKTHUECKUX 3aHATHI: pEeIeHNUEe TUTIOBBIX 3a/1a4.

3.1. TemaTuka u coaep:KkaHue MPAKTUYECKUX 3aAHATHI

Ilpaxkmuueckoe 3anamue 1

Tema 1. OcHOBHBIE TOHATHS KOMIUIEKCHBIX YHCEIL.

KommiekcHble yncia U ISHCTBUS HaJl HUMH

Conepxanue: «Pemenue 3a1a4 ¢ KOMIUIEKCHBIMY YUCIaMU. ['eoMeTpruyeckas
HMHTEPHpETALUS KOMIUIEKCHOTO YHCIIaY.

Ilpakmuueckoe 3anamue 2,3

Tema 2. JIuneiinas ajnredopa u anaJanuTu4deckasi reomerpus 2.1 MaTpuusl u
onpeaeIuTe] I

Copepxanue: «JlelicTBUS HaJ MAaTpULIAMI.

«Onpenenuteny BTOPOro U TPETHETO MOPSAIKOBY.

eab 3aHATHA: HAYYUTHCS BBITIOIHAT [{eficTBUS HAJl MaTpULIaMH,

W onpenenutensiMu BTOPOTO U TPETHETO MOPSIAKOBY.

Ilpakmuueckoe 3anamue 4

Tema 2.2 BexTopsl.

Copeprxanue: «JlelicTBHs Ha/l BEKTOPAMID)

eab 3aHATHA: HAYYUTHCS BBITIOIHATh JEUCTBUS HAJl BEKTOPAMU

Ilpaxkmuueckoe 3anamue 5,6

Tema 2.3 MeToabl pellieHUsI CUCTEM JTHHEHBIX YPABHEHNH
Conepxanue: «Meton ['aycca (MeTOA UCKITFOUEHUS! HEU3BECTHBIX )».
«Dopmynsl Kpamepa (a1t cucteM JTUHEWHBIX YPaBHEHUN C TPEMS
HEU3BECTHBIMM )».

«PemeHrne MaTpUYHbBIX YPAaBHEHUI.

e 3aHATUA: HAYYUTHCS peliaTh 3a1a4u MeTofoM ['aycca, ocBouts @opmyiibl
Kpamepa, HayuuThCs pelarh MaTpU4YHbIE YPABHEHUSA

Ilpakmuueckoe 3anamue 7
Tema 3. OCHOBBI MaTEeMATHYE€CKOI0 aHAIHN3A
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3.1.1Ipexea pyHkuumn
Copeprxanue: [IpakTudyeckoe 3aHATHE M0 BEIYUCIECHUIO MPEACIIOB (DYHKIIHH.
Leab 3aHATHA: HAYIUTHCS BEIYUCICHUIO MPEEIOB (PYHKITUN

Ilpakmuueckoe 3anamue 8,9

Tema 3.2 IIpousBognas u nuddepennua

Conepxanue: IIpakTuyeckoe 3aHATHE MO0 WCCIENOBAaHUIO (PYHKIUU U
MOCTPOEHUIO TpaduKa.

Conepxanue: [lpakThyeckoe 3aHATHE 1O HAXOXKIACHUIO MAaKCHMAJIBHOTO U
MUHHAMAJILHOTO 3HaUYCHUN (DYHKIIHH

Ieab 3aHATHS: HAYYUTHCS UCCIICTOBAHUIO (YHKIIUU U TTIOCTPOSHUIO rpaduka

Ilpakmuueckoe 3anamue 10

Tema 3.3 UnTerpupoBanne pyHKkunu

Coneprxanue: [IpakTudyeckoe 3aHATHE 110 HHTETPUPOBAHUIO (DYHKITHIA
Ieab 3aHATHSA: HAYIUTHCS PEIIATh 33/1a91 TI0 HHTETPUPOBAHUIO (yHKITUN

Ilpakmuueckoe 3anamue 11

Tema 3.4 J/IuneitHoe nporpaMMHupoOBaHue

Copepxxanue: [IpakTuyeckoe 3aHATHE MO HAXOXKACHHUIO IKCTPEMYMOB (PYHKIIUU
2-X MEpEMEHHBIX

Llens 3anamus: Hayuumvcs HAXOHCOEHUIO IKCIMPEMYMOE DYyHKYuU 2-X
nepemeHHbvIX

Ilpakmuueckoe 3anamue 12

Tema 4. O6o01maroniee mnoproperue 4.1

Conepxanue: Pemenue 3a1a4 1o mMoJAroToBKe K UTOTOBOM aTTecTalliu —
AK3aMEHY

3.2. TemaTuka u coaep:KaHue CAMOCTOATEILHOM PadOThI

CamocrosiTenbHas paboTa 0O0ydYaromMXCs MOAPa3yMeBAaeT MOJyYeHUE HU
3aKpeIUIEHHe MpOrpaMMbl IO NPOHIAEHHBIM TeMaM camocTosaTenbHo. llpu
BBIMIOJTHEHUH CaMOCTOSITEIbHON PAa0OTHI CTYJAEHTaM CIEAyeT BOCIIOIb30BATHCS
OCHOBHOM U JOTIOJHUTENBHOU JTUTEPATYPOH U OCYIIECTBUTh NOUCK MH(OpMALUU B
ceTd uHTepHeT. Crucremarnueckas nMpopadOTKa KOHCIEKTOB 3aHATUM, YU4EOHOU U
crenuanbHOW JuTepaTypbl (10 Bompocam K maparpadam, riiaBam y4eOHbIX
OCOOMI, COCTAaBJICHHBIX IPENOJABATEIEM) MO3BOJIUT OOYYarOIMMCS 3aKPEIUTh
HOJIyYEHHYI0 HHPOpMALHIO.

KoHnTposb camocTosATeIbHON pabOThl CTYIEHTOB OCYIIECTBIISIETCS B TEUEHUE BCETO
cemectpa. llpemomaBarens caMOCTOSITENIBHO ompeaenseT (OpMbI KOHTPOJIS



s @®EIEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ YYPEXIIEHVIE BBICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKUN TOCYOAPCTBEHHBIM YHUBEPCUTET

TYPU3SMA U CEPBUCA»
PryTuc Aucm 11

CaMOCTOATENHLHON pabOoThl CTYJICHTOB B 3aBUCUMOCTH OT COJEPKaHUS Pa3J/IesioB U
TE€M, BBIHOCHUMBIX Ha CaMOCTOSITEIbHOE H3y4eHue. Takumu QopMaMu MOTYT
SBJISITHCA: TECTUPOBAHUE, KOHTPOJIbHBIE paOOTHI U JIP.

Dopmul (8UObL) camocmosamenvbHol pabomeoi.

CamocrosiTenbHas paboTa MpeaycMaTpuBaeT BBIMOJHEHUE JOMAITHUX 3aJaHUM K
3aHITHUSM.

Temamuka u codepoicanue:

Tema 2. JIuHeiiHasi aaredpa v aHAJIMTHYECKAS] T€OMeTPUS

2.1 MaTpuusbl U onpeaeanTe

CnoxeHue U BbIYUTaHUE MaTpPHIL], YMHOKEHHE MATPUIIbI HA YUCIIO, YMHOKEHUE
MaTpPHIIBI HA MAaTPUILy, TPAHCTIOHUPOBAHUE MATPHI], HAXOXKICHUE 0OpAaTHBIX MATPUI] U
onpeAeauTeNe MaTPULL.

Bup 3ansTusi: camocrosrenbHas pabora

Leab 3aHATHA: CAMOCTOSTEIBHO PEMINTH 3a1a4l Ha CII0’)KEHHE U BBIYUTAHUE
MaTpuLl, YMHOXEHNE MATPHUILIBI HA YUCII0, YMHOKEHHE MaTPULbI HA MAaTPULLY,
TPaHCIOHUPOBAHKE MATPUIL], HAXOXKJIEHUE OOPATHBIX MATPUIL U ONpeeIuTeNeH
MaTpHuLl.

Tema 2.3 MeToabl pellieHUsI CUCTEM JHHEHBIX YPABHEHNH

Pemenue cucrem JIMHENHBIX ypaBHEHU MeToaoM ['aycca, no npasuny Kpamepa u
METOJI0M 00paTHON MaTPHIIHI.

Bup 3ansaTus: camocrosrtenbHas pabota

Leab 3aHATHA: CAMOCTOSTEIBHO PEIINTD 3a1a4M CUCTEM JINHEMHBIX YPaBHEHUN
MetoaoMm ["aycca, no mpaBuiy Kpamepa u MeTo10M 00paTHOM MaTPUIBI.

4. ®OH/I OLIEHOYHBIX CPEACTB AU CHUTIHHBI
4.1. Pe3yabTarbl OCBOEHHMSI Y4e0HOHl JUCUMILIMHBI, IOJIeKAIIHE
NpoBepKe

q)OpMLI HpOMC)KYTO‘IHOfI aTTeCTAallMU 110 CCMCCTpaM:

Ne cemecTpa ®opma KOHTPOJIs

3 DK3aMeH

B pe3ynbTaTe npomMexyTOYHOM aTTeCcTalluy M0 YYeOHOU JUCIUTUINHE
OCYIIECTBIISIETCS] KOMILIEKCHAst TIPOBEPKA CIAEAYIOIIMX YMEHUN M 3HAHUM, a TaKkKe
JIMHAMUKa (OPMUPOBAHUSI KOMITETCHIIN:

Pe3yabTaThl 00yueHusi: yMeHUsl, IToka3zaTen OeHKH dopma
3HAHHMSA ¥ 001IHe KOMIEeTeHI[UH pe3yJbTara KOHTPOJIS H

OIlCHUBAaHUA
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YMeThb: - IEMOHCTPUPYET YMEHUE
MIPUMEHSATH OCHOBHBIC TIOHATHS U peraTh CUCTEMBI JIMHEUHBIX
CBOICTBa PYHKIIMU OJTHOM MepeMEeHHON YpaBHEHUH;
MIPU PEIICHUH 3a/1a4 - ISMOHCTPUPYET YMEHUS
-pacKpbIBaTh HEOMPEACIEHHOCTU IPU MIPOU3BOJUTH JACHCTBUS HAJ
BBIYMCIICHUH TPEJIEIIOB BEKTOpPaAMH,
-BBIYUCIIATH IPOU3BOJHYIO (PYHKIIMH - IEMOHCTPUPYET YMEHUS
OJ/IHOM TIEPEMEHHOM, IPOU3BOIHYIO COCTaBJISITh YPABHEHHUS
CIOXHOU (QYHKIIUU MPSIMBIX U ONPENETATh UX
- HCCJIeIOBATh (PYHKITHIO TIPY TTOMOIIIH B3aMMHOE PACIIOJIOKEHHE, a
MIPOU3BOTHON U CTPOUTH rpaduK GYHKIIUHN | TAKKE BBITOIHATH
- BBIYUCJIISATH HEOTPEICAEHHBIN UHTETPAJI | IIOCTPOCHHE rpauKOB
METOJOM 3aMEHBI IEPEMEHHON U METOJIOM | IIPSIMBIX
WHTErPUPOBAHUSA 10 YACTIM - IEMOHCTPUPYET yMEHUE
- IPUMEHSTH POPMYITY BBIYUCIISITH MPEIEIIbI
HreroronaJleitOHua npyu BIYMCIEHUN GbyHKUINH;
ONpeIeIEHHOTO UHTErpaja - IEMOHCTPUPYET YMEHUE
-BBIYUCIIATH TUIOIAb TUIOCKUX (QUTYP g depeHIIUPOBaTh U
- BBITIOJTHATH JIMHCHHBIC ONIEpAIK HAJl HUHTETPUPOBATH QYHKIIUU Texymuii
MaTpullaMy, YMHOKEHHUE MaTPHIIL, - IEMOHCTPUPYET YMEHUE
HAXOJUTh 0OpaTHbIE MATPUILIBI MOJEJIMPOBATh U PEIIATh HOHTP O.HL i
- BBIYUCJIISITH 3HAUCHUE ONPEIeTuTeNeH 3a/1a4u JTUHEHHOTO (-11){(;1)61:41(:(');[61{14;1 "
-pewiats CJIY meronom Kpamepa, MIpOrpaMMHUPOBaHUS
METOJ0M OOpaTHON MaTPHIIbI OTCHKH
. MPaKTUYECKUX
- BHIYHCILATh KOJMYECTBA PasMELICHNH, S—
MEPECTaHOBOK, COYETAHUH - MPUMEHSTh
(bopMyIIbI BBIYUCIIEHUS TPOCTOTO U “BPITIOIHCHIC
CJIO’KHOTO TIPOLICHTOB JIJISl PEILICHUS HHHHBHEyaHBHHX
SKOHOMHUYECKHUX 3a]1a4 - IPUMEHATH ?gzl;ﬂel/;

(hOpMyJIBI TEOPUU BEPOSTHOCTH U
MaTeMaTUYECKOWU CTaTUCTUKH JJIs
peLIEeHHS] SKOHOMHUYECKHUX 3a/1a4
-paccUMThIBaTh OyXraiTepcKue
M0Ka3aTelId, IPUMEHSEMBbIEC B
SKOHOMMYECKHUX pacyérax.

3HATD:
-OCHOBHBIE TIOHATHUS U CBOMCTBA (DYHKINUU
OJIHOM ITEPEMEHHOMN

- OCHOBHBIE MIOHSATHS TEOPUU TIPEIETIOB

- OCHOBHBIE TIOHSITHS] TEOPUU
MIPOU3BOJHON U €€ NPUIIOKECHUE

- OCHOBHBIE TIOHSITHSI TEOPUU
HEOIPEAEIEHHOTIO U ONPEIEIIEHHOTO
HWHTETPaJiOB

-OIpeeNIeHNE U CBOWCTBA MATPHULI,
ONpeAeIUTENEH.

- OIIPE/ICNICHUS U MOHATHS, OTHOCSIIHECS K
CJIY, neobxonumele s perenus: CJIY

- IEMOHCTPUPYET 3HAHUS
OCHOBHBIX IIOHATHH U
METOJIOB MaTeMaTHUCCKOTO
aHaau3a

JIEMOHCTPUPYET 3HAHUE
OCHOBHBIX TTOHSTHI
JUHENHOM anredpsl U
AHAJIMTUYECKON T€OMETPUU
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-(OpMYIIBI TPOCTOTO U CIOKHOTO
MIPOIICHTOB,

-OCHOBHBIE TIOHATHUS TEOPUU BEPOSTHOCTU
Y MaTEMaTUYECKON CTAaTUCTUKH
HEOOXOUMBIE I PEIleHUs
SKOHOMHUYECKUX 3a]1a4.

DopMHUPYEMBIE KOMITETEHIINU

Kon HaumeHnoBanne koMIIeTeHIINU DopMbI )/ MeTOAbI
bopmupyemoit KOHTPOJIA " OLICHKH
KOMITETCHIINH pe3yabTaToB 00y4YeHusl
Boibupate  crocoObl  pemieHus — 3aaay
OK 01. podecCHOHANIBHON nesarenbHocTH | Tekyluii KOHTPOJIb B (JOpME:
IPUMEHUTENbHO K PA3IMYHBIM KOHTEKCTaM | -HAaONIOIGHUS U OLEHKHU
[IpoBoauTh JIEHEKHOE HU3MEpeHUe | IIPAKTUYECKUX 3aJaHUM;
1K 1.2. 00BEKTOB OYyXTalnTepCcKOro y4era. -BBINIOJIHEHUE
WHIUBUTyJIbHBIX 3aJJaHUN;
DK3aMeH

4.2. MeToauka NpMMeHEeHUs] KOHTPOJbHO-U3MEPHUTEIbHBIX MATEPUAIOB

KoHTposb 3HaHMI 00y4YaromKXCsl BKIIFOYAET:

Texymmii KOHTPOJIb B popMe:

-HaOJI0/IEHUA U OLICHKU MPAKTUYECKHUX 3aJIaHUI;

-BBINOJHEHUE UHAUBUAYAJTbHBIX 3a/1aHHH;

[IpomexxyTouHyto arrectanvio B (opMme -HK3ameHa (dK3aMeHallMOHHas
KOHTpOJIbHAs padoTa)

4.3. KoHTpO/IbHO-U3MepUTeJIbHbIC MATEPUAJIbI BKJIOYAIOT:
4.3.1. TunoBble 3agaHUs VISl ONEHKH 3HAHMWA M YMEHHMH TeKYLIero
KOHTPOJIS

KOHTpOsb 1 OLEHKAa OCBOEHHS TEMbl OCYILIECTBISECTCA MPENOAABATEIEM B
IPOIECCE BBIMOJHEHUS OOYYaAIOUMMUCS WHIWBUIYAJbHBIX 3aJaHU B BUJE
MPaKTUYECKUX padOT U BHEAYJIUTOPHOM CaMOCTOATEIbHON paOOTHI.

Koumponvno-usmepumenvuvie mamepuanvl 05 mekywe2o KOHMPOJs NHO

VUeOHOU OUCYUnIuHe

3ananust
3ananue 1. Pemuth cucremy merogamu Kpamepa u ["aycca.

3x+ y+5z=0
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2x +3y+3z=3
2X + y+4z=-1

3aganue 2. CocTaBUTh ypaBHEHUs NpsAMbIX [; U [, IOCTpOUTh UX B CHUCTEME
KOOPJIMHAT U BBIYHUCIUTH TOUKY [I€PECECUEHUS, ECIIN

- npsimas [; npoxoaut uepe3 Touku A(2; 4) u B (-1; 3)

- nnpsiMast I; uepes Touky M( 3; 2) ¢ HopMaabHbIM BekTOpoM n(1;4)

3amanue 3. Haiitu aGcomrotHbie skcTpeMyMmbl Gynknun f(x;y) = 12 - 2x* + 2y* B
o0JiacTu, 3aJaHHON CUCTEMOW HEPABEHCTB: x<3,y<3, x+y-3>0.
1. BbINOJHUTH OEUCTBUS HAJ MAaTpUIIAMHU, T1i€ N —HOMEp BapuaHTa:

A:(,NNH“’L(, B:CZNZN_Z(’(’CC
0 b
a)A+B 6)A—B
B)Ax B r2xA
2. Pemuth cuctemy ypaBHeHul Mmerogamu Kpamepa u I'aycca, rae N —Homep

BapUaHTA:
Nx + (N-1)y +(N+2)z = 2N+5
(N-1)x + Ny -Nz = -2N-1
(N+2)x - Ny +Nz = 4N+2

3. Hauitu onpenenurens MaTpuipl, rae N - HOMEp BapuaHTa:

4. CocTaBUTh YPaBHCHHS MPSIMBIX, IOCTPOUTH UX B CUCTEME KOOpIMHAT, Tyie N
—HOMEDP BapHaHTA:
gyepe3 2 Touku A(N; N+1) u B(1; -N)
yepe3 Touky M(N- 3; 2) ¢ HopmanibHbIM BekTOpoMm n(1;4)»
yepe3 Touky C(1; N- 12) ¢ Hanpaisitomum BeKTopom p(2; N)—>
N
uepes Touky T(2; N) ¢ yrnoseim ko3dppumuentom 10
5. Beruucnuth npeaensl GyHKIun
im x—3 lim X2+ x
a) x5 4+2x x3-1—3x—3
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6. Haiitu npousBoiHbIe (PYHKITHIA:

1.y =2+ x)(4x - 1); 6. y=x"2xVx,
_1—cosx
2.y=5%; 77" 1+cosx ;
3.y =-2cos’x; 5.8.y =log.s(2x — 1);
4.y:etgx; 9.y=11’1V2X—4;
5.y =ctg’(3 — x%); 10.y= (x> +x-12)%
7. UccnenoBath PyHKIUIO U MOCTPOUTH Ipaduk:
3
f(x)=—
1. y=x’—4x*—4x +16; 2. X"—4,

8. Haiitn Hanbonplee ¥ HaMMEHbIIEE 3HAUCHNE GYHKIUMM y = 3 — X + 8X Ha
oTpeske [2; 25].
9. Hucno 16 npeactaBuTh B BUAE MPOU3BEACHUSA JABYX IMOJI0KUTEIbHBIX YHCEN,
CyMMa KBaJIpaTOB KOTOPBIX OyJIeT HAUMEHBIIEH.
10. Haittu abcomoTHbie dKcTpeMyMbl QyHKImH f(x;y) = 12 - x* - 2y* B 00nacty,
3aJITAaHHOM CUCTEMOMN HEPaBEHCTB: Xx<2,y<2, x+y+2>0.
11. BplUKMCIUTG UHTETPAJIBIL:
2
f 5%dx
T

b

1 J3-e-1]dx.

12.YcnoBue:
Pemute ypaBHenue log3(x2—4x+4)=2log3(x2—4x+4)=2.
B oTBeTe ykaxute npousBeeHUE KOPHEN ypaBHEHUs (€ciii KOPEHb OJIMH,
YKaKUTE €ro 3HAUYEHHUE).

(IIpumeuanue ons cmyoenma: He06X00UMO BbINOJIHUMb NPOBEPK) KOPHEl HA
001acmb 00NYCMUMbLX 3HAYEeHULL).

13.I'eomeTpuyeckuii cMbic/I Npou3BoAHOM (IIoBbIIICHHBIH YPOBEHD)

Yciaosue:

Haiinute ypaBHeHHE KacaTelbHON K rpaduKy

bynkunu f(x)=x3—2x2+1fx)=x3—2x2+1 B Touke ¢ abcuuccoit x0=2x0=2.
3anuIINATe [TOJIHOE PELICHHUE.

4.3.2. TunoBble 3a1aHUA ISl OLEHKH 3HAHUN M YMEHUI MPOMEKYTOYHOM
aTTecTanum

Koumponvho-usmepumenvuvie mamepuanvl OJisk NPOMENCYMOUHOU ammecmayuu
no yueOHOU OUCYUNIUHE
TunoBble 3a1aHUS K IK3aMEHY.
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*  BuIIOTHHUTH HeﬁCTBHH HaJl MaTpullaMu, 1€ N —HOMCP BapHUaHTa:
N e VN
b D=

{ 0

a)A+B 6)A-B
B) Ax B rN2xA

i

* Pemmuts cucremy ypaBHenuil meronamu Kpamepa u I'aycca, rne N —HoMep BapuaHTa:

Nx + (N-1)y +(N+2)z = 2N+5
(N-1)x + Ny -Nz =-2N-1
(N+2)x - Ny +Nz = 4N+2

* Haiitu onpenenurenb MaTpuipl, rae N - HOMep BapHaHTa:

* CocTaBUTbh ypaBHEHUS NPSMBIX, IOCTPOUTH UX B CUCTEME KOOPAMHAT, rae N —HoMmep

BapHaHTa:
gepes 2 Touku A(N; N+1) u B(1; -N)
gyepe3 Touky M(N- 3; 2) ¢ HopmanbHBIM BeKTOpoM n(1;4)
gepes Touky C(1; N- 12) ¢ HanmpaBisromuM BeKTopoM p(2; N)

N

yepe3 Touky T(2; N) ¢ yrinoBeiM kK03 puiineHTOoOM 10
- Beraucnute nipeensl GyHKINNA

. x—3 . XX
lim lim ——
a) x5 4+2x x3-1—3Xx—3
»  HaiiTu npousBoaHbIe (yHKITHIA:
) 4/ 3
l.y=02x*+x)(4x* - 1); 6. Yy =X VxA x ;
_1—cosx
2.y=5"; 7_y 1+cosx .
3.y =-2cos’x; 8.y =logs(2x — 1);
4.y =e", 9.y=an2X_4;
5.y=ctg’3 —x?); 10.y= (x> +x-12)%
- HccnenoBath QyHKIMIO U TOCTPOUTH IpaduK:
3
X
f(x)==
. y=x"—4x>—4x +16; 2. x"—4,

2
- Haiitu HanGosbIlee u HauMeHblee 3HaueHne GpyHkuun y = 3 — x*> + 8x Ha otpeske [2; 25].
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* UYucno 16 mpeacraBuTh B BUAC NPOU3BEACHHUS JBYX TOJOXHTEIBHBIX YHCEN, CyMMa
KBaJIpATOB KOTOPBIX OYJE€T HAUMEHBIIICH.

* Haiitu abcomotHele skcTpemyMbl QyHkmuu f(x;y) = 12 - x* - 2y* B o0nacty, 3aJaHHOM
CUCTEMOM HEPAaBEHCTB: Xx<2,y<2, x+y+2=0.

* BBIYMCITUTH HHTETPATIBL:

2

f5xdx

1 .

b

[13*—e*~1] d. 5

- Haiitu nponsBoanyto pyHkuun y=Cos ( 2X+5 )
- CocTaBUTh YpaBHEHHE NMPAMOU, TPOXOASIIECH Yepe3 TOUKY NepecedyeHus npsMbIX 2x+y-3=0 u
5x-3y-2=0 mapamnensao Bekropy i=(1;0).

— 3
- lana ¢pynxuus Y = 2X"=6X_ Vcenenosars u Haittn UHTEPBAJIB] MOHOTOHHOCTH.
- Pemuth cuctemMy nMHENHHBIX ypaBHEeHU MeTonoM Kpamepa:

X -2y +4z =6
2x -y +3z=11
4x +y -52=9

4.4. Kputepuu 4 mokasare/ii OLCHUBAHUS
JlJist TeKylero KOHTPOJI

Ouenk | ®opma koutpoJss | Kpurepum IToka3zaTesu oleHUBAHUSA
a OLlCeHHBaHMSI
«5» MpaKTUYECKast [IpaBuibHOCTH BCE 3aJ]aHHS BHITIOJTHEHBI
pabota BBIYMCIICHUM, TIOJIHOTA, | IPABUIIBHO
MMOCJIEJOBATEIHLHOCTh
peLIeHUs
«4» MpaKTUYEeCKast [IpaBuibHOCTH 2 HemodeTa WM HE CAEJIaHO OIHO
pabota BBIYHCIICHMH, IIOJIHOTA, | U3 3aJaHuMi
MMOCJIEJOBATEHLHOCTh
peLIeHUs
«3» MpaKTHYEeCKast [IpaBuiabHOCTH BBITIOJIHEHO MPABWIBHO 2 3aJaHUs
pabora BBIYMCIICHHH, ITOJIHOTA,
MOCIIEJOBATEIHHOCTh
peLIeHUs
«2» MpaKTUYEeCKast [IpaBuiabHOCTH BBIIIOJTHEHO TOJIBKO OAHO 3aJaHHC
pabota BBIYMCJICHHUH, MOJIHOTA, | WJIM HUA OJTHOT'O
IOCIIEJOBATEIHLHOCTh
peLIeHUs

JIJIst MpOMesKYyTOYHOM aTTeCTAUUM

Ounenk | ®opma koutpoas | Kpurepum IToka3aTesin OLeHUBAHUSA
a OLICHMBAHHSA
«5» QKSaMeHaHI/IOHHaH HpaBI/IJIBHOCTB BCC 3alaHHUA BBIIIOJIHCHBI
KOHTPOJIbHAs BBIYHCJICHUM, TIOJHOTA, | IPABUIBHO
pabora MOCIIEI0BATEIILHOCTh
peleHus
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«4» BKSaMeHaHI/IOHHa}I HpaBI/IJ'IBHOCTB 2 HEOO0UYCTa UJIM HE CACIIAHO OIHO
KOHTPOJIbHAS BBIYHCIICHHI, IIOJIHOTA, | U3 3aJaHUMi
pa60Ta IIOCJICA0OBATCIBHOCTD
pemeHus
«3» 3K3aMeHaHI/IOHHa}I HpaBI/IJ'IBHOCTB BBIITOJIHCHO IIPAaBUJIIBHO 2 3alaHuA
KOHTpOJIbHAs BBIUMCJIEHUH, TTOJTHOTA,
pa60Ta IIOCIICA0BATCIIBHOCTD
peleHUs
«2» 3K3aMeHaI_II/IOHHa}I HpaBI/IHBHOCTL BBITIOJIHEHO TOJIBKO OJHO 3aJaHUuEC
KOHTPOJIbHAasA BI)I‘II/ICJ'IGHI/II\/'I, IIOJIHOTA, | HJIX HU OJJHOT'O
pa60Ta IIOCIICA0BATCIIbHOCTD
pelICHU

5.YCJIIOBUS PEAJIM3AIIUUA ITPOT'PAMMBI JUCHUITJIMHBI

5.1. Jlnsg peanuzanyud NpOrpaMMbl YUE€OHOM JUCIUIUIMHBI JOJKHBI OBITH
MIPEAYCMOTPEHBI CIASAYIONTNE CIICIIMAIbHBIC TTOMEIIICHUS:
Kabunet O6menpodeccuonanbHbIX auciuiind 1 MJIK
O6opynoBaHue yueOHOTO KabuHeTa: YueOHas MeOelb, HarjIsHbIe TTOCOOUS
(Tutakatel, CTEHBI), JOCKA.

6. UndopmanuoHHoe odecrieyeHne peaju3alu NporpaMmmMbl

Jlnst peanmzariuu porpamMMbl  OMOIMOTeUHBIH (POHI 00pa3oBaTEIbHON
OpraHu3alid HWMEeT T[e4YaTHble U  JJEKTPOHHbIE oOpa3oBaTelIbHBIE U
uH(pOpMaIIMOHHBIE pecypchl, pekomeHaoBaHHble DYMO, miisa ucnonab3oBaHUs B
oOpazoBatenbHOM mpornecce. I[lpu  dopmupoBanun OubIMOTEYHOTO (hoHAA
oOpa3zoBaTeIbHON OpraHu3alyel BbHIOMpPAETCS HE MEHEE OJIHOTO H3JaHUus U3
MEPEYUCIIEHHBIX HIKE MEYATHBIX W3JIaHWM W DJIEKTPOHHBIX M3JaHHUI B KayeCTBE
OCHOBHOTO, TTPH 3TOM CITUCOK, MOKET OBITh JIONOJIHEH HOBBIMHU U3JaHUSIMHU.
Ilepeuennb pekoMeHyeMbIX Y4eOHBIX U31aHuii, UHTepHET-pecypcoB,
JTOTOJIHUTEJIbHO JIUTEPATYpPbl

6.1. OcHoBHBIE MEYAaTHBIE U3JAHUS
1. bapnymkun, B. B. MatemaTtuka. DneMeHTHI BBICIIICH MaTEMAaTUKH : yUeOHUK : B
2 tomax. Tom 2 / B. B. Bapaymikun, A. A. IIpokopbeB. — Mocksa : KYPC :
NHOPA-M, 2026. — 368 c. — (Cpennee npodeccuoHaibHOE 00pa3oBaHUE). -
ISBN  978-5-906923-34-9. -  Tekcr :  onektponnbid. -  URL:
https://znanium.ru/catalog/product/2236736
3. Hanasn, A. A. Martematuka : yueOnuk / A. A. lanasH. — 3-e uza., ucnp. u J01.
— Mocksa : UHOPA-M, 2024. — 544 c. — (Cpeanee mnpodeccuoHabHOE
obOpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcrt : snextponubii. - URL:
https://znanium.ru/catalog/product/2132236

I[OHO.]IHI/ITCJIBHBIG HCTOYHHUKHU:


https://znanium.ru/catalog/product/2132236
https://znanium.ru/catalog/product/2236736

DEJEPAJIBHOE TOCYOAPCTBEHHOE BIOI)KETHOE OBPA3OBATEJIbHOE CMK
_ Y‘—IPE)}(}IEHV[E BBICIIIETO OBPA3QBAHVI§I PIYTUC
«POCCUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
Aucm 19

[llunayeB, B. C. Bricimas marematuka : yueOnuk / B. C. IllumaueB. —
Mocksa : UHOPA-M, 2026. — 479 c. — (Boicmiee oOpazoBanue). — DOI
10.12737/5394. - ISBN 978-5-16-010072-2. - Tekct : snekrponHsiid. - URL:
https://znanium.ru/catalog/product/2235901

6.2. OcHOBHBIE JJICKTPOHHbIE U3AHUS

http://siblec.ru - CripaBouHuK o Beicuieit maTeMatnke

http://matclub.ru - Beicimas maTteMaTuka, JEKIIUH, KypCOBBIC, IPUMEPHI PEIICHUS
3a/lay, WHTErpajibl W TPOU3BOJHBIE, U(DPepeHInpoBaHre, MNPOU3BOIHAS U
nepBooOpasznas, TOKII, snexkTpoHHbIe yUeOHUKH



http://matclub.ru/
http://siblec.ru/
https://znanium.ru/catalog/product/2235901
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