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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypce>) Uroro
Henens 16 3/6
Bun 3anaruit v | PO | vIo PIl
Jlexmu 16 |16 |16 |16
IIpaxkTuueckue 16 |16 |16 |16
Hroro ayx. 32 132 |32 (32
KonTtaktHas padota 32 (32 |32 |32
Cawm. pabora 76 |76 |76 |76
Htoro 108 | 108 | 108 | 108
OCHOBAHHE

VY4eOHbIif TU1aH YTBEPKJICH YUYEHBIM COBETOM By3a oT 15.04.2025 1. mportokon Ne 11.

Pabowast mporpamma cocTaBiieHa Ha OCHOBE paboueil mporpaMmbl yKa3aHHOW TUCIUILTHHBI, yTBepkIeHHOH B DI’ BOY
BO PI'DY (PHUHX) ¢ yderoMm ycClIOBHIl peaju3alii TNpOTrpaMMbl OakajaBpuara, IEHCTBYIONIMX B (pummane
(enepasbHOrO TOCYAapCTBEHHOTO OIOMKETHOTO 00pa30BaTeIbHOIO YUPEKIACHHUS BBICIIETO 00pa3oBaHus «PoCTOBCKMIA
rocynapcTBeHHbIN skoHOoMuueckuii yHuBepcuteT (PUHX)» B 1. Uepkeccke Kapagaepo-Uepkecckoii PecryOnukn

[IporpamMmy cocraBwi(#): K.¢p-M.H., go1., [llanomnunkosa O.1.;k.3.1. , nou. , Pyrra H.A.

3aB. kadenpoii: k.3.H., noueHt H.B. TpeThsikoBa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| obecnieueHne 6a30BOH MaTeMaTHIECKOH MOATOTOBKH CTYJCHTOB B 00JACTH OCHOBHBIX ITOHATHH M METOIOB MaT€MaTHYECKOTO
aHan3a U JMHEWHOM anreOpbl, NX NPUMEHEHUS P PEIICHNH MAaTeMaTHYECKNUX, SKOHOMHYECKUX U MHBIX MPUKJIATHBIX 3371a4;
(hopMHpOBaHNE MATEMATHIECKON KyJIBTYPbl M CHCTEMHOTO MBIIUICHUS

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

YK-1. Cnoco6eH ocyuiecTBJIsITh MNOMCK, KPUTHYECKUI aHAIU3 U CHHTe3 MH(OPMALMH, NPUMEHATb CHUCTEMHBIH MOAXO0X JIsl
peleHuUs MOCTABJEHHBIX 32124

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINMHBI oﬁyqamumﬁcst JOJIZKCH:

3HaTh:

METOJIbI KOJIMIECTBEHHOTO M KaYeCTBEHHOTO aHallN3a, IPUMEHSIEMbIE B CHCTEMHOM ITOJXOAE TSl pEHIeHUs 3a7a4 B MPOoQeCCHOHATBLHON
JIeSITeTLHOCTH (COOTHECEHO ¢ MHAnKaropoM YK-1.1)

Ymernb:

MPUMEHITh METOABI KOJIWYECTBEHHOTO M KAaYeCTBEHHOTO aHalln3a, NPUMEHSEMBbIE B CHCTEMHOM IOOXOAE ISl pelIeHus 3afad B
npodeccuoHaIbHOM 1eATENBHOCTH (COOTHECEHO ¢ MHANKaropoMm YK-1.2)

Baagernb:

HABBIKAMU MPUMEHCHHUSI METOJOB KOJIMYECTBEHHOIO M KaY€CTBCHHOIO aHANN3a, IPHUMEHICMBIX B CHCTEMHOM MOAXOC IS PEIICHHUS
3a51a4 B Mpo()eCCHOHALHON IeATEILHOCTH (COOTHECEHO ¢ nHauKaTtopom YK-1.3)

3. CTPYKTYPA U COAEP)KAHUE JUCIUITJINHBI

Pazpnein 1. DiieMeHThI JIMHETHOI a1re0phI

Buna 3ausitus / Cemectp /| KonmuectBo

Ne HaunMeHoBaHMe TeMbl, KPaTKoOe Colep:KaHue
) KP ep paGorsl / popma ITA Kype 4acoB

Komnerenunu

Tema "Marpuipl, onpenenuTeNM U MX CBOMCTBA. JIMHEWHBIC omepanuu
Haja Marpunamiu. [lepeMHO)XeHne MaTpun.

Marpunpl. JluneiiHble omepanuu Hax MaTpuUIlaMd U HUX CBOMCTBA.
Ymuoxxenue Marpun. CBoiicTBa nepeMHOXeHHs Marpul]. Onpenenurenu 2-
ro u 3-ro mnopsngkoB. CpoiicTBa ompenenuteneil. Pemenune cucrem
nuHEiHBIX anrebpanyeckux ypasaenuii (CJIAY) merogom Kpamepa.

1.1 JIeK1IMOHHBIE 3aHATHS 1 2 VK-1

Tema "Marpuupbl, OnpeaeTuTea U UX CBOMCTBA. JIMHEHHBIE omepanuu
HaJ Marpunami. [lepemHoxxenue marpui’”.

Marpunsl. JluneilHble omepanuu HaJ MaTpuUllaMd U HX CBOMCTBA. [IpakTryeckue
YMuoxenue marpuil. CBoiicTBa mepeMHOKeHHs MaTpull. Onpenenureny 2- 3aHATHUS

ro u 3-ro mnopsakoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JMHEHHBIX anreOpanyeckux ypasHeHui (CJIAY) merogom Kpamepa.

1.2 1 2 VK-1

Tema "Marpuibl, ONpeneNuTeNM U UX cBoiicTBa. JIMHelHbIe onepanuu
Haj MaTpunamu. [lepemHOKeHHE MaTpuIl'".

Marpunpl. JluneiiHble omepanuu HaJ MaTpuUllaMd U UX CBOMCTBA. CamocTosTenpHast
Ymuoxxenue Marpun. CBoiicTBa nepeMHoXeHHs Marpul. Onpenenurenu 2- pabora

ro u 3-ro mopsakos. CpolicTBa omnpenenuteneil. Pemenue cucrem
nuHEiHBIX anrebpanyeckux ypasaenuii (CJIAY) merogom Kpamepa.

1.3

Tema "Ompemenutenu u ux cBoiictBa. Pemenune CJIAY wmeromom
Kpawepa”. CamocTtosTenbHas
1.4 |Beruucnenue onpenenureneil 2-ro u 3-ro nopsakoB. Pemenme CIIAY 6 1 2 VK-1
metogoM Kpamepa. Brrumcnenune ompenenuteneii 4-ro  mopsiaka c pabora
HCIOJIb30BaHHEM CBOMCTB OIpeenuTeneil.

Tema "Marpuna, oOpatHas K 3alaHHOI. MarpuuHble ypaBHeHUs. Pemenue
cucTeM JuHelHbIX anrebpanueckux ypasHeHuil (CJIAY) marpuyHbIM
cnocobom. Perrenne onpenenennsix CJIAY metomom [aycca'.

Pemenne onpenenennbix CJIAY meronom [Maycca. Marpuia, obparHas K
3a7aHHON. AJITOPUTM HaxOXkJeHHs oOpaTHOW MaTpuilbl. OCHOBHBIE THIIBI
MaTpuuHbIX ypaBHeHHil. Pemenne CJIAY MaTpuuHbIM CIOCOOOM.

1.5 JIeKITMOHHBIE 3aHATHS 1 2 VK-1

M TpUIa, THas K JTAHHOM. LICHHE  MAaTPUYHBIX
Tema "Ma a, obparHa: 3aJaHHO Pemenne a

ypaBHEHHi". ANTOPUTM HaXOXXICHHUS MaTpulbl, OOpaTHOW K 3aJaHHOW.
pelleHHe OCHOBHBIX THUIIOB MaTpuuHbIX ypaBHeHuil. "Pemenue CJIIAY
1.6 |marpuunbiM crniocobom". Ceenenne CJIAY k marpuunoil ¢opme u ee
peuienne MarpuuHbiM crmocobom. Pemenne CJIAY mertomom [aycca.
Teopema Kponekepa-Kanemnun o coBmectHoctn  CJIAY.  Pemenue

ornHopoaHbix CJIAY.

[Ipaxtuyeckue
3aHATHS

Tema "Marpuna, oOparHas K 3aJaHHOM. Pemenune MaTpuuHBIX

i o o CamocrosiTesbHast
1.7 | ypaBHeHuit". ANTOPHUTM HAXOXICHHS MATPHIBI, OOpPATHOW K 3aJaHHOM. aGora 1 2 VK-1
pelIeHie OCHOBHBIX TUIIOB MATPHYHBIX YPAaBHEHUIA. P




CamMocTosTeabHast

1.8 | Perrenue mpaktuueckux 3amanuii ¢ mpuMeHenneM makera LibreOffice paGota 1 6 YK-1
Paznes 2. DineMeHThI BEeKTOPHO# aj1re0pbl 1 aHAJINTHYECKOH reoMeTpuu
Bun 3ansitus / Cemectp /| KonmuectBo
Ne HaumeHnoBaHue TeMbl, KPAaTKOe coep:KaHue KoMnerenuun
pabotsl / popma ITA Kypc 4acoB
Tema "Bextopsl 1 JIMHEiHbIE onlepaliMy Hal HUMH".
Bexropsl, nuHelHbIe olepaluu HaJ HUMU M UX CBOHCTBa. BekTopsl B
2.1 PEL, . p N P JIexIMoHHbIE 3aHATHSA 1 2 VK-1
JIeKap-TOBOH MPSIMOYTOJIBHOM cHcTeMe kKoopauHar. CKasipoe 1 BEKTOPHOE
MIPOU3BEICHUS IBYX BEKTOPOB. CMEIIaHHOE NPOU3BEACHUE TPEX BEKTOPOB.
Tema "Bextopsl 1 IMHEIHbIE OnlepalMy HaX HUMH".
CroxeHHe W BBIYMTaHUE BEKTOPOB B reoMeTpuyeckol dopme. JInneliHbie
omepanM HajJ BEKTOpaMH B KoopawHaraxX. "CKaJsipHOE IpOW3BEICHHE
IIpakTyeckue
2.2 | nByx BekTOpoB. BekropHOe mpomsBeneHHE IBYX BEKTOpOB. CMelIaHHOE saHsTHS 1 2 VK-1
npou3sBelieHne Tpex BekTopoB'". CkalsipHOE NMPOHM3BEICHUE JBYX BEKTOPOB
B KoopauHarax. BekxropHOe mpou3sBeneHue ABYX BeKTOpoB. CMemraHHoe
MTPOU3BEICHHE IBYX BEKTOPOB.
Tewma "BexTops! 1 IMHEHBIE ONIepaiiy Hal HUMH" .
. N CamocTosiTesbHas
2.3 | CnoxeHue ¥ BBIYUTAHHE BEKTOPOB B TeoMeTpuueckoi dopme. JInneinsie aGora 1 2 VK-1
OIepalyy HaJl BEKTOPAaMH B KOOpAWHATAX. p
Tema "Ananutuueckas reomeTpus Ha IwiockocTH. Ilpsimas. Kpussie
BTOPOTO TopsiaKa'.
2.4 p AL JlekoHHbBIE 3aHATHS 1 2 YK-1
[Ipsimast Ha TUIOCKOCTU M OCHOBHBIE CIIOCOOBI e 3a1anus. KpuBbie BToporo
MOPSIKA: OKPYIKHOCTb, ILIMIIC, runepOoa, napadona.
Tema "Ananutuueckas reomeTpus Ha IUIockocTH. Ilpsimas. Kpussie
)5 |BTOporo mopsiaka". [IpaxTudeckue | 5 VK-1
’ Paznuunbie crmocoObl 3amaHusi mpsiMOi Ha TockocTH. [IpakTHdeckue 3aHATHUS
3aJJaHus] HA OKPYXXHOCTB M IPSIMYIO Ha IJIOCKOCTH.
Tema "Ananuthueckas reomeTpus Ha IUIockocTH. Ilpsimas. Kpussie
26 |BTOPOTO mopsaka'. CamocTosTenpHast | 4 VK-1
’ Paznuunbie crmocoObl 3amaHusi MpsiMOW Ha TOcKocTH. [IpakTHdeckue pabora
3aJJaHus] HA OKPYXXHOCTB M NIPSIMYIO Ha IJIOCKOCTH.
. . CamocTosiTensHas
2.7 | Pemrenue npakTHUecKuX 3aaHui ¢ npuMeHeHueM makera LibreOffice pabora 1 6 YK-1
Paznen 3. lpeneasl. Auddepenunanbnoe ucuucjienne GyHKIUMU OIHOM MepeMeHHOH
Buj 3ansiTus / Cemectp /| KoanuectBo
Ne HaunmeHoBaHHE TeMbI, KPAaTKOE COAepKaHHe Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "IIpenensr. PackpeiTre anreOpandeckux HEOMpeaeIeHHOCTER" .
Onpenenenne npeaena ¢yHkuuu. CoiicTBa mpeaenoB. OCHOBHBIE THIIBI
3.1 pel p ﬂv by pel JIeK1MOHHBIE 3aHATHS 1 2 VK-1
HEONpE/IEIICHHOCTEl ¥ CrmocoObl WX  packpbiTusi. HemnpeprlBHOCTH
GbyHKIHH.
Tema "IIpenensr. PackpriTre anreOpandeckux HEOMmpeaeIeHHOCTeR" .
. IIpaxTHyeckue
3.2 |Boruucnenue npenenoB. PackpbiTue anredpandeckux HEONpeaeIeHHOCTe! 1 2 VK-1
- 3aHSTHS
(0/0), (o0fo0), (o0-00), (0*<0).
Tema "IIpenensl. PackpbiTHe anreOpanueckux HEONpeNeNeHHOCTeH" .
. CamocrosiTesbHas
3.3 | Bouucnenue npeznenoB. PackpeiTie anreOpanueckux HEONpeAeIeHHOCTEH aGora 1 2 VK-1
(0/0), (00/20), (00-00), (0*e0). P
34 Tema "Crnernpenenst. CpaBHeHHE OECKOHEUHO MaJIbIX BETHYHH". CamocTosiTenbHas 1 2 VK-1
’ Creurnpesenst. CpaBHeHHE OECKOHEYHO MAJIbIX BETHYHH. pabora
Tema "IIpousBoansie”.
IIPEAEICHIE TPOU3BOIHOM. aBiia Jauddeperuupoanus. Tabmuna
Omp p Ip PEHIIHp Ta6
npomn3BoaHbIX. [Ipom3Bognable BbIcIMX mopsiakoB. Ilpasmimo Jlomwmrasns.
3.5 P A p A PN p o JlekoHHbBIE 3aHATHS 1 2 VK-1
IIpumenenne npou3BOAHBIX. PackpbITHE HEONpeeneHHOCTeH ¢ MOMOLIBIO
npaBwia Jlonuransa. IlpuMmeHeHHWE TPOM3BOAHBIX K HCCICIOBAHUIO
(byHKIHH.
Tewma "IIpousBonHsie".
IpaBuna guddepenunpopanus. Tabauua npousBoaHbIX.OTpaboTka
. IpaktHyeckue
3.6 |rexuumkm  muddepennupoanus.  Jduddepenunposanne  GyHKUIUH, SAHSTHS 1 2 VK-1
3aaHHBIX HESBHO W MapaMeTpuyecKu. HaxoxIeHue NpOH3BOIHBIX
BBICIIIMX MOPSAKOB.
Tema "Ipoussonnsie”. CamocrosiTeabHast
3.7 |IlpaBuna pudpdepenumpoBanus. Tabmuia mnpousBogHbX. OTpaboTka aGora 1 2 YK-1
TeXHHUKH AU} hepeHINPOBaHHU. P
Tema  "JlubdepenuupoBanne  (GyHKUMHA, 3aJaHHBIX  HESIBHO M
3g |MapameTpuuecky. IIpousBonHbIe BBICIIMX MOPSIKOB". CamocTosTenpHast ) 5 VK-1
| AuddepenmpoBanne (yHKIMNA, 3aJaHHBIX HESIBHO M NMapaMETPUYECKH. pabora
HaxoxxaeHne nporn3BOJHBIX BBHICIIHX MOPSIKOB.
Tema "Tuddepenunan. [pasuno Jlonurans".
. CamocTosiTenpHas
3.9 | Haxoxnenue muddepeHnnanon GyHKIH. PackpriTne paGota 1 4 VK-1

HeoHpe}leHeHHOCTeﬁ C IIOMOLIBIO ITpaBUjia Jlonurans.




Tema "UccnenoBanue QyHKIHUHA C TOMOIIBIO NPOU3BOIHBIX".
310 UccnenoBanue ¢QyHKIHMA HAa MOHOTOHHOCTh M TOYKH 3KCTpEMyMa. CamocTosTenpHast 1 4 VK-1
’ HccnenoBanne ¢yHKUMiT Ha BBIMYKIOCTh, BOTHYTOCTh, TOYKH IEperunoa. pabora
IMonHoe HccnenoBanue QyHKIUH.
. . CamocrosiTesbHas
3.11 |PemreHue nmpakTUueckux 3agaHuii ¢ npuMeHeHneM nakera LibreOffice pabora 1 6 VK-1
Pa3nen 4. HeonpenesieHHbIH U onpe/iesIeHHBI HHTErPaJl.
Bun 3ansitus / Cemectp /| KonmuecTBo
Ne HaumeHnoBaHue TeMbl, KPAaTKOe coep:KaHue KoMnerenuuun
pabotsl / popma ITA Kypc 4acoB
Tema "IlepBooOpa3nas. HeonpeneneHHbIi HHTErpas 1 ero cBoiicTea'.
Ionste u cBoiicTBa NEepBOOOPA3HOM M HEONPEAENICHHOTO WHTErpaa.
4.1 p P P N p JIexIMoHHbIE 3aHATHS 1 2 VK-1
Tabnuua wuHTerpanoB. VHTerpupoBaHHEe BBIPOKCHHH, COIEpIKALINX
KBAIPAaTHBIH TPEXWIEH B 3HaMeHartele. IHTerpupoBaHue o 4acTsim.
Tema "IlepBooOpa3nas. HeonpeneneHHblii MHTErpai u ero cBoicraa'. paKTiaeckue
4.2 | TabnuuyHoe wWHTErpupoBaHHE. VIHTErpHpOBaHME METOAOM  3aMEHBI p3aH$ITI/IH 1 2 YK-1
niepeMeHHol. HTerprpoBanie o yacTsam.
43 Tema "IlepBooOpa3nas. HeonpeneneHHbIN HHTErpall U ero cBoicTra'. CamocTosiTenpHas 1 6 VK-1
) TabnuuHOe UHTErPUPOBAHHUE. pabora
Tema "OmpeneneHHblii HHTErpasl. MeTOABI HHTETPUPOBAHUS IO 3HAKOM
OIpe/IeNICHHOTrO nHTerpaa'.
WuTerpupoBanne parMoHaNbHBIX M WPpPalMOHAIBHBIX (QYHKIHMNA. MeToms
4.4 pup p pp . by .| JlexmmonHsle 3aHATHS 1 2 VK-1
HHTETPUPOBAHUS  TPUTOHOMETpHYECKUX  (yHKuMiA.  OmnpeneneHHbIH
uHTerpan u ero cpoiictBa. Popmyna Heprorona-JleitOHHIIA BBHIYHUCICHUS
OIPEICNICHHOTO MHTErpaa.
Tema "OrmpeneneHHbId UHTETpat. MeToabl MHTETPUPOBAHMS II0J 3HAKOM
OTIpENENICHHOTO HHTerpaa’. TpaKTHyceKie
4.5 |HaxoxaeHue ONPENENCHHBIX HMHTETPAIOB C  MOMOIIBIO  (OPMYIIBI P sansTHs 1 2 YK-1
Herorona-JleliOHuma. 3aMeHa NMEpeMEHHOH 10 3HAKOM OIPEeNICHHOTO
HHTErpaa.
Tema "WHTerpupoBanue panuoHaJbHbIX (yHKuMi. VppaluoHadbHBIX H
TPUTOHOMETPUUECKUX (PyHKIU".
46 HurerpupoBanue pandoOHaNbHbIX (YHKUMH C MOMOILBIO Pa3JIOKEHUS UX CamocrosiTesbHast 1 6 VK-1
" |Ha mpocreiimue npobu. MHTEerpupoBaHHEe HpPpPALMOHATIBHBIX (YHKIUI C pabora
TIOMOIIBIO CTENEeHHBIX 3aMeH. MeTompt MHTETPUPOBAHHS
TPUTOHOMETPUYECKHUX (DYHKIIMH.
47 Tema "HuTerpuposanue no yactsam". CamocrosiTesbHast 1 4 VK-1
’ HHTEeTprpOBaHUE 1O YaCTIAM. pabora
Tema "OmpeneneHHblid MHTErpait. MeToasl MHTETPUPOBAHMS TIOJ 3HAKOM
OIIpeIeNIEHHOTO HTerpana'. CaMocTosTebHAS
4.8 |HaxoxaeHune ONpENCNCHHBIX HMHTETPATOB C  MOMOINBIO  (OPMYIIBI aGora 1 4 VK-1
Herotona-JleiiOuuia. 3aMeHa NMEpeMEHHOH IO 3HAKOM OIPEesICHHOTO p
HHTErpaja.
4.9 Tema "HecoGcTBenHblit nHTErpan'. CamocTosTenpHast | 5 VK-1
) Berunciienne HecoOCTBEHHBIX HHTEIPAJIOB. pabora
Tema "['eomeTpuueckne U IKOHOMUUECKUE TPUIIOKCHHUSI HEOTIPEACIICHHOTO
U OTIpeIeIEHHOTO HHTeTpana'. CaMocTosTeIbHAs
4.10 |Bpluucnenne Iwiomanei, JUIMH OYyr W OOBEMOB C  IIOMOIIBIO aGora 1 2 VK-1
OTIPEETICHHOTO MHTETpaia. JKOHOMHYECKHE PHIIOKEHHS OIPEICIICHHOTO p
HHTErpaJa.
. . CamocTosiTenpHas
4.11 | Pemienne nmpakTHYECKHX 3aJaHuii ¢ mpuMeHeHuneM mnakera LibreOffice paGota 1 6 YK-1
4.12 |IloaroToBka K IpPOMEXYTOUHOI aTTECTAINH 3auer 1 0 YK-1

4. ®OH/I OLIEHOYHbBIX CPEJICTB

CTpykrypa M cozmepxaHune ()OHIA OLICHOYHBIX CPEICTB JUIS IIPOBENCHUS TEKYIIETO KOHTPOIS W IIPOMEKYTOYHOH aTTeCTaluH
npencTasieHs! B [Ipmtoxennn 1 x pabodeit mporpaMMe TUCIIUTIIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, bubnuoreka /
3amiaBue W3narenscTBO, roxg
COCTaBUTEIN KonuuectBo
1 Makapos E. B., JIyury | Beiciuasi MaTeMarika: pyKOBOACTBO K PELICHHIO Mocksa: ®usmariut, 2005 | OBC «YHusepcuterckas
K. H. 3aga4: yueOHOe mocodue OMOMMOTEKa OHIIAHY»
2 I'ycak A. A. Beiciast Matemarrka: yaeOHUK Musck: TerpaCuctemc, OBC «YHuBepcureTckas
2009 OMOIHOTEKA OHIANH)




ABTOpHI, bnbmmorexa /

3arnaBue W3narenscTBo, rox
COCTaBUTEIN Komnuectso
3 Cryznent. Actiupant. MccnenoBarens: BnanuBocrok: Dxcrnept- OBbC «YHuBepcurerckas
BCEPOCCUICKUI Hay4HBIN JKypHAI: XKypHal Hayxka, 2020 OMOIMOTEKA OHIANH)Y
4 |Kacrpuua O.A. Bplicias MaTeMaTuKa J171s SKOHOMHCTOB: YueOHoe Mocksa: OOO "HayuHo- OBC «Znanium»
nocobue M3aTeNIbCKUI LIEHTP
NHOPA-M", 2015
5 Psxesckuit C. B. Beicias matemaruka I: nuneiinas anrebpa u Mocksa: OOO "Hayuno- OBC «Znanium»
aHaJIUTHIECKast reoMeTpust: YdeOHoe mocodne U3/1aTebCKU LIEHTP
NHOPA-M", 2019
6 |Pxesckuii C. B. Bpricmas MaTematuxa IV: qucioBsle 1 Mocksa: OOO "Hayuno- OBbC «Znanium»
(hyHKIMOHAIBHBIE PSIBL; OOBIKHOBEHHBIE U3JATENbCKUN LIEHTD
i depeHnanbEble ypaBHeHH: YebHoe ocodne | THOPA-M", 2019
7 Pxesckuii C. B. Bericiias marematuka [11: uHTErpansHoe Mocksa: OOO "HayuHo- OBC «Znanium»
ucyuciieHne: Yue6Hoe ocooue W3aTEeTBCKUN IIEHTP
NHOPA-M", 2019
8 Pxesckuii C. B. Beicias maremaruka I1: quddepenimansHoe Mocksa: OOO "HayuHo- OBC «Znanium»
HcUnclIeHne: YueOHoe mocoone W3JaTEeIbCKUHN IIEHTP
NHOPA-M", 2019
9 Kyxosa I.C. Beiciast MaTemaruka Juist 6akanaspa. [[pakTuKyMm. Mocksa: OOO "Hay4Ho- OBbC «Znanium»
Yacts 2: YuebHOE mocodue W3aTEIbCKUI LIEHTP
NHOPA-M", 2019
10 | XKykosaI'.C. Beicmmast MmaTemaruka Juist 6akanaspa. [IpakTukym. Mocksa: OOO "HayuHo- OBC «Znanium»
Yacts 1: YueGHOE mocobue U3aTENIbCKUI LIEHTP
NHOPA-M", 2019
11 Sumenes JI.T. Briciias MareMaTka: Y4eOHUK Mocksa: M3narenbckuii 9BC «Znaniumy
Lleutp P1O€, 2020
12 [Jlypse U.T, Bricmas maremarnka. [Ipaktukym: YueGHOe Mocksa: By3oBckwuit OBC «Znanium»
®ynrukosa T.I1. nocobue yueOnuk, 2023
13 |Iunaues B.C. Bbricinas MaremaTuka: Y4eOHUK Mocksa: OOO "HayuHo- OBC «Znanium»

U3/1aTeNIbCKUI LIEHTP
NH®PA-M", 2024

14 | Bobpuk I'H., Beiciast MaTeMarrka Jyisi 9KOHOMHCTOB: COOPHHK Mocksa: OOO "Hayuno- 9BC «Znanium»
Ipunuesnuroc PK., 3aga4: YuebHoe mocobue W3aTeIbCKUN LIEHTP
Marsees B.U., Pynsik NH®PA-M", 2024
b.M.

5.2. IlpodeccnonanbHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHBIE CUCTEMbI

HCC "Tapant" https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAs CITy)K0a CTaTUCTHUKH https://rosstat.gov.ru/ (cBOOOTHBII TOCTYII)
O6mepoccuiickuii MaTeMaTHdeckuii moprain http://www.mathnet.ru/ (cBoG0OgHBIH KOCTYII)

5.3. IlepeueHsb NpOrpaMMHOro odecrneyeHus

Onepaunonnas cucrema PEJ[ OC
CBobonHo pacnipoctpansieMbrii opucHbIi makeT LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIBI IJIS1 00yYAIOIIUXCH ¢ OrPAHNYEHHBIMH BO3MOKHOCTSMH 3/10POBbSI

[Tpr HEOOXOIMMOCTH I10 3asBICHUIO 00YYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[J0POBbSI y4eOHO-METOANUECKHE MaTepHaIIbl
MPEIOCTABIAIOTCA B (OpMax, aJaiTHPOBAHHBIX K OTPAHHYCHMAM 3IO0POBBS M BOCHPHUATHSA MH(popMarwd. [ JHIl ¢ HapyIIEHHSIMH
3peHus: B (opme ayauodaiina; B nedaTHoi Gopme yBenHueHHBIM mpupToM. I NI ¢ HapyLIIEHUSIMHU CiIyXa: B (hOpMe DIEKTPOHHOTO
JOKYMEHTa; B reyaTHol ¢opme. [list ULl ¢ HAapyILICHUSIMH OIIOPHO-/ABUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
neyaTHoOU opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHHUIIJIMHBI

ITomemienust A BceX BHUIOB PadoOT, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOMMUMOM CIeNMalN3UpOBAHHOM
y4eOHOI MeOEIbI0 U TEXHUYECKHMY CPEJICTBAMH O0Y4EHHUS:

- CTOJIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTEPAaKTHBHAs JOCKA.

7. METOANYECKHUE YKAZAHUA JJIA OBYYAIOIUXCA 110 OCBOEHUIO TN CITUITJINHBI

Mertoauueckue YKa3aHHus 110 OCBOCHHUIO JUCIHUITIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KGHI/II/I 2K pa6oqel71 nporpamMme JUCHUIIIIUHBI.




®OHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHue NMoOKa3aTeJeld M KpUTEpUEB OlLleHUBAaHMS KOMNETEHLU Ha Pa3/IMYHbIX
3Tanax ux ¢OpMHUPOBaHMS, ONTMCAHUE LKA/l OLLleHUBAaHUA

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHIUI:

3VH, cocrasisroniyue
KOMIIETEHITUIO

Ilokazarenu OLICHHNBAHUA

Kputepuu onienuBanus

CpencrtBa
OLIEHUBAaHUS

YK-1: Criocoben ocyniecTBIsTh MOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 HH()OpMAIUK, TPUMEHSTh

CHCTEMHBIHN moAXOd JJIA pECIICHM A ITOCTaBJICHHBIX 3a1a4

3HATHh METOIBI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHaJIM3a,
MIPUMEHSICMBIC B
CUCTEMHOM TIOJIXOJIC TS
peleHus 3a/1a4 B
npodeccHoHATEHOM
JeSTEITbHOCTH

M3y4aeT OCHOBHYIO U
JOTIOJTHUTEITbHYIO
JTUTEPATYPY, COACPIKALLYIO
MaTepuasl 00 OCHOBHBIX
WHCTPYMEHTAIBHBIX
CpeicTBax u
MaTEeMaTHYECKUX METOJaxX,
UCTIOJIB3yEMBIX TSI
00paboTku
YKOHOMHYECKUX JAHHBIX,
METOAax
muddepeHIaIbHOTO 1
HWHTETPATBHOTO
VCYUCIICHUS JIJIS
MOJITOTOBKH K 3a4€Ty, U
OIpoCcy

IIOJIHOTA U
COJIEpKATEIBHOCTD
OTBETa Ha 3a4eTe, YCTHOM
OIpoce, COOTBETCTBHE
OTBETOB MaTEpHUaly,
cojiepxaliemcs B
W3YyYECHHOM JIUTEPAType

Ompoc (Bompocs! 1-
54), BOpOCHI K
3agery (1-53)

YMers NIpUMEHATh
METO/BbI
KOJIMYECTBEHHOTO U
KAa4eCTBEHHOT'O aHAJIN3a,
[IPUMEHsIEMBIE B
CUCTEMHOM IOIXOME IS
peuieHus 3a1a4 B

peLIeHNE IPAKTHKO-
OpPUEHTUPOBAHHBIX U
MIPAKTUYECKHX 3a/1aHUi:
CHUCTEMBI JINHENHBIX
YpaBHEHMH, BBIYHCICHHUE
MpeieoB, IPUMEHEHNE
T epeHIaIbHOro 1

MIPAaBUIBHOCTD PELIEHUS
3aJJaHUM Ha BBIYHCIICHHE
CUCTEM JIMHEHUHBIX
YpaBHEHUH, BbIYNCIICHUE
MPEIETOB,
uccienoBanue GyHKUnn
C IOMOIIBIO

IIpaxTueckue
3aganus (1-8),
IIPAKTHKO-
OpHUEHTHPOBAHHBIE

3ajjaHu K 3a4ery (1-
16)

Ipo¢eCCHOHATILHON HMHTETPAIIBHOTO IIPOU3BOHBIX,
NEeATEIbHOCTH VICYUCIICHUS JJI PELICHUS | BBIYUCIICHUE
SKOHOMUYECKHX 3alaHAN | OIpEEIeHHBIX U

HEOIIPEIEICHHBIX

MHTETPAJIOB;
Baajnerb HaBbIKaMU pelieHue IpaKkTUKo- 000CHOBaHHOCTb IIpaxTrueckue
IIPUMEHEHHNS METOZI0B OPHUEHTHPOBAHHBIX U IIPUMEHEHHSI METOJIOB 3amanus (1-8),
KOJIMYECTBEHHOTO U MIPAaKTUYECKUX 3aJaHUN JUIs pELICHUs 3aJaHUi Ha | IPAKTUKO-
KaueCTBEHHOTO aHaIN3a, | TMHEHHOW anredpsl U BBIYHMCIICHHE CUCTEM OPHUEHTHPOBAHHBIE

MPUMEHSIEMBIX B
CHCTEMHOM TIOAXO0JIE JIJIsSt
pellIeHus 3a/1a4 B
npo¢eCcCuOHATBHON
JeSITeIbHOCTH

aHAJUTUYECKOH
T€OMETPHUH, U3 TEOPHH
MpEAeIioB,

g depeHInaIbHOTO U
HWHTETPAJIbHOTO
HCYHCIICHUS

JIMHEVHBIX YPaBHEHUH,
BBIYMCIICHHUE MIPEICIIOB,
uccienoBanne QyHKIUN
C IOMOIIBLIO
MPOU3BOJHBIX,
BEIUHCIIEHHE
ONPENEIEHHBIX U

3a1aHus K 3auery (1-
16)




HEOIPeIeICHHBIX
MHTETPAJIOB;

1.2 llkaJbl OLICHUBAHUSA:

Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAsI aTTECTalMsl OCYIIECTBIIETCS B paMKax
HAKOMUTEJIbHON OaJUTbHO-PEUTHHTOBOM crcTeMbl B 100-6amibHOM miKane:

50-100 6amnoB (3a4TEHO)

0-49 6amnoB (HE 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 33JaHUSA WM HMHble MaTepHuaJbl, HEO0O6XOAMMBIE JJis
OLleHKH 3HAaHWW, YMEHHMH, HAaBbIKOB U (HM/IM) ONbITA AEATEJbHOCTH, XapaKTepHU3YIOLIUX
aTanbl popMHUPOBaHUA KOMIIETEHIIMH B IpolLecce 0CBOeHMsI 060pa30oBaTe/IbHOM NPOrpaMMbl

BOHpOCLI K 3a49€Ty

TeopeTuueckue BONPOCHI

CucTeMbl TMHEWHBIX YpaBHEHUH, OCHOBHbBIE ONpECICHUs. DIeMEeHTapHble IPeo0pa3OBaHMsL.

2. Meroasl  pemieHWS ~ CHCTeM  JIMHCWHBIX  ypaBHeHmii:  [aycca,  YKopmana-I'aycca,

MOJIU(UIMPOBAHHBIX JKOPAAHOBBIX UCKIIFOYEHUH.

Omnpenenurenu 2-ro 3-ro nopsiakoB. opmynsr Kpamepa.

4. MuHop u anredpaunyeckoe gonojHeHue. Teopema o pa3iokKeHUHU oNpeaenuTens 3-ro nopsika no
nepBoii crpoke. OnpenenuTenb N-ro mopsIKa.

5. Martpuuel, ocHOBHBIE onpeeneHus. Onepauuu Haj MaTpULAMU: CyMMa MaTpull, IPOU3BEIEHUE
MaTpHIIBI Ha YKUCII0, TPOU3BEICHUE 2-X MATPHIL.

6. OOparnas marpuna. Kputepuit odpatumoctu Marpuibl. JIBa cmocoba mocTpoeHus oOpaTHOM
MaTPHIIBL.

7. MatpuyHblil crioco0 penieHns CUCTeM JIMHEHHbBIX ypaBHEHUH.

8. OmHOpOIHBIE CUCTEMBI YpaBHEHUH. TeopeMbl 0 pelIeHHH OTHOPOTHBIX CUCTEM

9. BexTtopsl. JInHelHbIE ONEepaluy HaJl HUMHU.

10. CxansipHOE TIPOU3BEICHHE ABYX BEKTOPOB.

11.BekTopHO€e MpOU3BECHHE IBYX BEKTOPOB.

12. CmenieHHOE MTPOU3BEIICHNAE TPEX BEKTOPOB.

13.TIpsimas Ha MIOCKOCTH

14.KpuBsle BTOPOro Mopsijika: OKpYy>KHOCTb, AJUTUIIC, TunepOoia, mapadoia.

15.111n0cKoCTh U npsiMast B IPOCTPAHCTBE.

16.TlonsaTne TpeneNbHOH TOYKM MHOXKECTBA, OIpEJACIeHUEe TMpejaesia, TeoMeTpUdecKas
MHTepHpeTanus npeaena GyHKIuu.

17.beckoneuno mainble ¢yHKUMU. OrpaHudeHHble (yHKIUU. OCHOBHBIE TEOPEMBbl O OECKOHEYHO
MaJIbIX ¥ OTPAaHUYEHHBIX QYHKIHUAX.

18. beckoneuno 6onpmue GpyHKIIH. OCHOBHBIE CBOWCTBA OECKOHEYHO OONBIINX (DYHKITHIA.

19. OcHOBHBIE TEOpPEMBI O MpeIeax.

20.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (YHKIIHSX

21.TlonsiTue npou3BoiHON M quddepeHpana GyHKIIH.

22.T eoMeTpUYECKHN CMBICI TIPOM3BOIHOM, KacaTelbHas 1 HOPMaJlb K KPUBOM.

23.HeoOxoaumoe ycnoBue AudpepeHMpyeMocTy GyHKINH.

24.OcHoBHbIe MTpaBmia TG GEpEeHITNPOBAHHS.

25.OcHoBHbIe cBOMicTBa AuddhepeHmmrana.

26.1Ipon3BoaHAs CIIOKHOW (DYHKIIHH.

27.11pon3BOHbIE BBHICIIUX MOPSIIKOB.

28.Omnpenenenne 3KCTpeMyMa (PyHKITHH.

29.Teopemsl 0 GyHKIUAX, TUPPEepeHIHPYEMBIX HA TIPOMEKYTKE

=
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30.TIpaBumno Jlomurans.

31.UccnenoBanue pyHKIHM MeTonaMu AU(GEepeHIINATFHOTO UCYUCICHHS JOCTaTOYHBIC MPU3HAKU

MOHOTOHHOCTH ¥ ITOCTOSIHCTBA ()YHKITUH.

32. JlocTaTo4HbIN MPU3HAK CYIIECTBOBAHUS IKCTpEMyMa (yHKIHH.

33.Haubosnpiiee 1 HAaMMEHbIIIEEe 3HAUCHUE (PYHKIIMH Ha OTPE3KE.

34.Kputepuii JIOKaJlbHOTO 3KCTPEMyMa, OCHOBAaHHBIM Ha BTOPOW IPOU3BOJIHOM.
BBINYKJIOCTH, BOTHYTOCTH (DyHKIIMU. Touku meperuoda.

35.IIpu3HaKy BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIUH.

36.Heo0Oxoaumoe 1 JOCTaTOUHOE YCIOBHUS CYIIECTBOBAHHS TOUEK Mepernoa. ACUMIITOTHI.

37.006m1as cxema uccieaoBanus PyHKIIMU U TIOCTPOCHHE rpaduKa.
38.T1lepBooOpa3znas ¢pyHKIMU. TeopeMbl 0 TIepBOOOPa3HBIX.

39. Heonpenenennplit maTerpai. Teopema CymecTBOBaHMUS.

40.CBoiicTBa HEONPEACICHHOTO HHTETpaIa.

41.MeTopl MHTETPUPOBAHUS: METO/] PA3JIOKEHHUS; T0ICTAHOBKH; 110 YaCTSIM;
42 . VIaTerpupoBaHHe BBIPAXKEHUH, COIEpKAIIUX KBaPAaTHBINA TPEXUIICH;

43.laTerpupoBanue palliOHANbHBIX (YHKIUI U MPOCTEHIINX UPPAIMOHATBHBIX (PYHKIINN;

44 aTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIUH.

45.TlonsiTre o HEOepyYIIMXCS UHTErpaiax.

46.11oHsTHE UHTETPATBHON CyMMBI. ['€OMEeTpHUYECKIIT CMBICH OTPEAETICHHOTO HHTETpaa.
47.Teopema CyIlIeCTBOBaHUS ONPEEICHHOIO MHTErpaa.

48.CBoiicTBa OIPEIEIIEHHOTO HHTETpaa.

IMousarue

49.TlonsTne OIIpCACIICHHOI'0 HHTCrpaia € INCPEMCHHBIM BCPXHHM IIPEACIOM, TEOpEMa O C€ro

QG epeHIIPYEMOCTH.
50. ®opmyna HeroTona-JleiiOnuna.
51.Teopema o 3aMeHe IEPEMEHHON B ONPEIEIIEHHOM UHTErpase.
52.MeToa UHTETPUPOBAHHUS 110 YACTSIM B OINPEICTICHHOM HHTETpaIe.
53. DKOHOMHYECKHE TTPIIIOKEHHUS OTPEICIICHHOTO HHTErpaia

IIpakTHKO-OPHEHTHPOBAHHbIE 3aaHNS K 3a4eTy

1. Haiitu nmpousBenenue matpuil AB u BA,

5 7 -2 7 8 -2
2. ecru A=|-4 2 7|, B=|3 0 5
2 3 -5 -2 2 0
3. HaiiTu 3HaueHue onpeaenuTens:
2 2 -3
4 -1 2
-3 1 -4

4. Pemmtsb cucteMy ypaBHeHHI MeTosioM Kpamepa:
X+ 2x,+x,=8
dxy — 2x5 = -2,
3x, —4x,+ 5x, =10
5. Pemmmtsb cucreMy ypaBHEHHI MaTPUUYHBIM METOOM .
3xy +x,— x,=13
2xy+3x, — 2x,=12
6. \xy—4x;+ 3x;=-1



7. Pemmtb cucteMy IMHEWHBIX ypaBHeHUl meTogoM XKoprana-I'aycca:
Xy — %y +2x3 =2
3x,—2x,+3x; =5

8. Hamucatp ypaBHEHHE TIIOCKOCTH, TPOXOAAIICH Yepe3 TPH TOUKH:
AQ3,-1,0), B(2,-2,5), C(3, -6, 7).

9. Haiitu paccrosinue ot Touku (2,-1,0) 10 miockocTr
3x,+x,—2x;+5=10,

. J6-X-2
10. Boramcnuts npegen: M ———
=2 X -4

. 2
11. Beruucnuts npenen (mo npasuiy Jlonurans) !(I_I’)TJ 7 —Ctg X

12. Haiitu npou3BOIHYIO QPYHKIIHIA:
X

Y = 1 cosx
y=3/(2x2 —4x%)*

13.TIpoBecTn uccienoBanue GpyHKIHH
21
y=x° —?x2 +3x+15

14. BeryucimTh HHTETpal:
j xsin xdx

15. Beruucnute MHTErpat:
1

I x3dx
< 5x* +1

16. BeraucnuTh miomans GUrypel, OrpaHUuaeHHON QYHKIUSMU:

y=x u y=x

3aueTHOE 3aJaHUE BKJIIOYAET 2 TEOPEeTHYECKHX Bompoca W 1 U3 mepeyHs MpPaKTUKO-
OPUEHTUPOBAHHBIX 33aJJaHUH.

Kpurepun onenuBanus:
MaxkcrMaabHOE KOJHMYECTBO OAJIOB 3a OTBET MO 3adeTHoMY 3amaHuio — 100 (kakaelid BOmpoc
MMeEeT OJMHAKOBBIN BEC MPU BHICTABIIEHUU UTOTOBOM OLIEHKH)

50-100 6a10B (32a4TEHO) W3noxenupiii matepuan (aKTUYECKH BEPEH, HAIWYHE TIYOOKHX
MCYEPIBIBAIOIINX 3HAHWM; MpPaBUIbHbIC, YBEPEHHbIE NEUCTBUS IO
MPUMEHEHUIO TIOJIYYCHHBIX 3HAHUH Ha TMpPaKTHKE, TPaMOTHOE W
JIOTUYECKH CTPOMHOE M3JIOKEHUE MaTepHalia IPu OTBETE; MPAKTHUKO-
OpPUEHTUPOBAHHOE 3aJlaHNe BBITIOJTHEHO MIPaBUIILHO u

4



IIPOKOMMEHTUPOBAHO; HAJIW4YME€ TBEPIABIX M JOCTATOYHO IIOJHBIX
3HaHWM, NPAaBUIbHBIC JEUCTBUSA [0 IPUMEHEHHUIO 3HAaHUM Ha
IIPAKTUKE, YETKOE M3JI0KCHHE MaTepHualla, JOIYCKalTCsA OTACIbHBIC
JIOTUYECKHE U CTHWIMCTHYECKHE IIOIPEIIHOCTH, HEYBEPEHHOCTb H
HETOYHOCTb OTBETOB Ha JOIOJIHUTEJIBHBIE U HABOJAAIIME BOIPOCHI,
IIPAaKTUKO-OPUEHTUPOBAHHOE 3aJJaHUE BBIIIOJIHEHO IIPABUIIBHO, HO HE
IIPOKOMMEHTUPOBAHO; IIPM  HENOJHOM OTBETE Ha BOIPOCHI
3aTPYAHSIETCS OTBETUTHh HA JONOJHUTEIBHBIE BOIPOCHI; IPAKTUKO-
OPUEHTHPOBAHHOE 3aJlaHHE BBIIIOJHEHO C OUIMOKaMU U OTCYTCTBYIOT
KOMMEHTApUH

0-49 6a/10B (He 3aYTEHO) OTBeTbl HE CBsI3aHBl C BOMNPOCAMH, HAIWYHE TPYOBIX OIIMOOK B
OTBETE, HEMOHMMAHUE CYIIHOCTH H3J1araéMoro BOINPOCa, HEYMEHHUE
NPUMEHATh 3HAHHMA Ha MPAKTUKE, HEYBEPEHHOCTb M HETOYHOCTD
OTBETOB Ha JONOJHUTEIBHBIE M HABOASIIME BONPOCHI; HMPAKTHKO-
OpPUEHTHPOBAHHOE 33/I1aHUE HE BBHIITOJIHEHO.

HpaKTuquKne 3aJaHusA

IIpakTnyeckoe 3aganue 1 «MaTpuupl, onpeAenuTeNd U UX CBoiicTBa. JIMHelHble omepanuu HaJ
Marpuuamu. [lepemHoxeHre MaTpuI

Martpuupl. JIuHeiiHble onepanuu HaJ MaTpulaMy U UX CBOMCTBa. Y MHOKeHHe MaTpull. CBoiicTBa
nepeMHoxeHust Matpuil. Onpenenurenu 2-ro U 3-ro nopsakoB. CBolicTBa omnpenenuteneil. Pemenue
cUCTeM JMHEeHHbIX anreOpanueckux ypaBHenuit (CJIAY) metonom Kpamepa.

IIpakTnueckoe 3axanue 2 «Marpuua, oopaTHas K 3aJJaHHON. Perienne MaTpu4YHbIX ypaBHEHUN»

AJTOpUTM HaxOXACHUSI MaTPUIbl, 0OpATHON K 3aJJaHHON. PEeIlIEHUE OCHOBHBIX TUIIOB MaTPUYHBIX
ypaBHenuil. "Pemenne CJIAY marpuunbim criocobom". CBenenne CJIAY k marpudHoit Gopme u ee
pemenue mMatpudHbiM criocoboM. Pemenne CJIAY meronom IMaycca. Teopema Kponekepa-Kanemnu o
coBmectHOCTH CJIAY. Pemenue onnopoausix CJIAY

IIpakTnueckoe 3axanue 3. «BeKTOpbI U JTMHEHHBIE ONIEPALIMH HAJ HUMI

Bexktopsl u nuHeiHble omnepanuu Haa HuMU". CloXeHME M BBIYMTAHHE BEKTOPOB B
reomeTpuueckoil Qopme. JIuHeliHble omepauMuM Haja BEKTOpaMH B KoopauHartax. "CkaispHoe
MIPOM3BE/ICHNE JABYX BEKTOpOB. BekTopHOE mpousBeneHne AByX BeKTOpoB. CMelIaHHOE TPOU3Be/IeHUE
Tpex BeKTOpoB". CKalsipHOE MTPOU3BENCHUE IBYX BEKTOPOB B KOOpAMHAaTax. BekTopHOE npousBencHue
IBYX BeKTOpoB. CMelIaHHOE POU3BEIEHUE JIBYX BEKTOPOB

IIpakTnueckoe 3aganue 4. «IIpsimast Ha miockocTH. OKPYKHOCTh U MIPsAMas»
Paznuunble criocoOb! 3aaHus MPSMON Ha MIOCKOCTH. 3a7a4ll Ha OKPY>KHOCTh M MPSIMYIO Ha

IIpakTuueckoe 3aganne 5. «[Ipenensl. PackpeiTe anredpanueckux HEONPEAEICHHOCTEN»
Beruucnienune npenenos. Packpeitue anredpandeckux HeompezneneHHocTer (0/0), (oo/o0), (c0-00),
(0*00).

IIpakTnyeckoe 3axanue 6. «IIpaBuna nudpdepenuupoBanus. Tabnauna TPOU3BOIHBIXY.
[IpaBuna nuddepeHIpoBaHus. Tabmmia MPOU3BOHBIX. OTtpaboTka TEXHHUKHU
muddepenuupoBanus. "uddepennupoBanne (yHKIMHA, 33JaHHBIX HESIBHO M MApaMETPUYECKH.



[TpousBonnbie  BbicIMX mnopsnakoB. JuddepenumpoBanue ¢GyHKUMHA, 3aJaHHBIX HESIBHO H
napaMmerpudecku. HaxoxaeHne npon3BOJHBIX BBICHIMX IOPSIKOB

IIpakTuyeckoe 3aganue 7. «HeomnpeaeneHHbI HHTETPAT.

[TepBooOpasnas. HeompeneneHHbId WHTETpall U €ro CBOMCTBa. TabMWYHOE HWHTETPHpPOBAHUE.
Tabnumunoe uHTEerpupoBanue. VHTErpupoBaHue METOIOM 3aMEHbI MepeMeHHoW. VHTerpupoBaHue 1o
4acTsIM

IIpakTnyeckoe 3axanue 8. «OrnpeneneHHbI HHTETPAID)

MeToapl HHTETpUPOBAHMS IO/ 3HAKOM OIPEAEICHHOr0 HHTerpana. Haxoxaenue onpeneeHHbIX
UHTETpajoB ¢ mnomompbio (opmynsl  HeioTona-JleitOnuna. 3amMeHa mMepeMEHHOW 1O 3HAKOM
OIPEAETICHHOr0 HHTETpaa

[Tpu opopmiIcHHM pelieHUs 3a7ad MOT'YT OBITh MCITOJIb30BaHbI Ipritoskenus makera LibreOffice

Kpurepun oneHuBaHmsi:
MakcuMajbHOEe KoJIu4YecTBo 0a110B — 60 6a1s10B

3a BBINOJHEHHE TPAKTUYECKUX 3agaHuii 1-4 oOywarommuiicss Moxer momy4dutb 10 20 0ajios,
Ka)J10€ 3aJlaHie IPU 3TOM OLIEHHBAETCs 10 5 0a/JI0B

5 baJ10B 3a/laHue BBIOJIHEHO BEPHO

4 daJ1a HpI/I BBIIIOJIHEHUN 3aJaHUuA ObLIH A0NYICHBI HETOYHOCTH, HC BJIMAIONIMC HaA
pe3ynbTar

2-3 6ajia [Ipu BbINIOJIHEHUY 3a7aHKsI ObLIM JONYHIEHBI OIIMOKU

1 6amn ITpu BINoJIHEHNH 3a]JaHKs] ObUIM JONYIIEHbI CYIIECTBEHHbIE OIINOKH

0 6a/10B 3a/ilaHue HE BBIITOJHEHO

3a BBINOJIHCHUE MPAKTUYCCKUX 3aJaHuii 5-8 oOyuaromuiicss MokeT moiyduth 10 40 6ajios,
Ka)KJI0€ 3aJJaHue TP 3TOM o1rieHuBaercs 10 10 6aios

10 6an10B 3a/ilaHue BBINOJIHEHO BEPHO
7-9 0a110B [Ipu BBIMOTHEHUU 3aaHUs OBUTH JTOMYIEHBI HETOYHOCTH, HE BIIUSIONINE HA
pe3yabTar
4-6 6ay10B [Ipu BbINOJIHEHNY 3a7jaHKsI ObUTM AONYIEHBI OIHOKH
1-3 6anna [Tpu BBITIONIHEHWY 3a7aHKs] ObLUTH JOMYIIEHBI CYIIECTBEHHBIE OMNOKU
0 6as10B 3ajiaHue He BBIOJTHEHO
Omnpoc
1. CucremMbl TUHEHHBIX YpaBHEHUI, OCHOBHBIE OTIPE/ICIICHUS.

N

DneMeHTapHbIe TPeoOpa3oBaHMUsL.

3. Meronpl  pemieHuss  cUCTeM  JIMHEWHBIX  ypaBHeHuit: I'aycca, Kopmana-I'aycca,
MOJIM(PUIIMPOBAHHBIX KOPAAHOBBIX UCKITIOYSHHI.

4. Onpenenutenu 2-ro 3-ro nopsakos. @opmynsl Kpamepa.

MuHop u anrebpandeckoe JAomogHeHHe. Teopema 0 pa3ioKEeHUN OMPESTUTENS 3-TO TopsIKa

10 NepBOM cTpoke. OnpenenuTens n-ro NopsaKa.

6. Marpunbl, ocHOBHBIE ompeneneHus. Omepanud Hax MaTpUllaMH: CyMMa MaTpHIl,
IIPOU3BEICHNE MAaTPUIIbl HAa YUCIIO, IPOU3BEIEHUE 2-X MATpHLL.

7. O6parnas marpuna. Kpurepuit odpatumoctu Matpuibl. JIBa cnocoba mocTpoeHus: o0paTHoit
MaTpHULIBIL.

8. MarpuuHbIii CIIOCO0 peIIeHHs CUCTEM JIMHEHHBIX YPaBHEHHIA.

9. OnHopoHBIE CHCTEMBbl ypaBHEHUN. TeopeMbl O pelIeHud OAHOPOAHBIX CUCTEM

o
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10. Bekropsl. JInHEHBIE ONepaliuy HAJl HUMHU.

11. CkansipHO€ TTpOU3BECHUE ABYX BEKTOPOB.

12. BektopHO€ POU3BEACHUE IBYX BEKTOPOB.

13. CmemeHHOE TPOU3BEICHUE TPEX BEKTOPOB.

14. TIpsiMas Ha MIIOCKOCTH

15. KpuBble BTOpOTo MopsiaKa: OKpy>KHOCTb, JJUIUIIC, TUIEpOoIIa, mapadoda.

16. [TnockocTh U npsiMast B IPOCTPAHCTBE.

17.TlonsiTue mpenenbHOM TOYKM MHOXECTBA, OIpENeleHHe TMpefena, TIeoMeTpuyecKas
UHTEpHpeTanus npeaena QyHKIum.

18. beckoneuno manbie GyHkiuu. OrpannueHHbie GyHKIUA. OCHOBHBIC TEOPEMBI O OECKOHEYHO
MaJIbIX ¥ OTPAaHUYCHHBIX (PYHKIUAX.

19. beckoneuno 6o:bire GyHKIMU. OCHOBHBIE CBOMCTBA OECKOHEYHO OOJIBIINX ()YHKIIUM.

20. OCHOBHEBIE TEOPEMBI O TIpe/IeIIax.

21. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (HYHKIIHIX

22. TlonsiTue mpou3BOHOM 1 AuddepeHnrana GyHKIHUH.

23.'eoMeTpUYECKHl CMBICI TPOU3BOIHOM, KacaTelIbHas U HOpMaib K KPHUBOM.

24. Heobxoaumoe ycioBue TudGepeHIpyeMOCTH QYHKITHH.

25. OcHoBHBIE TipaBWIIa TU(DPEpPeHITUPOBAHHMS.

26. OcHOBHEIC cBOMCTBa U depeHnnana.

27.IIpon3BoaHast CI0KHOU PyHKIUU.

28. [Ipon3BOAHbIE BBICIIUX MOPSIIKOB.

29. Onpenenenue 3KcTpeMyma PyHKIIHH.

30. Teopemsb! 0 pyHKIUAX, TUPPEpEeHIUPYEMBIX HA TIPOMEKYTKE

31. IIpaBumno Jlonurans.

32.UccnenoBanue ¢GyHKIMH Metonamu  Au(QepeHnnanbHOr0  MCUUCIEHUS  JOCTaTOYHBIC
MPU3HAKA MOHOTOHHOCTH U MTOCTOSTHCTBA (DYHKIIMH.

33. JlocTaTouHbIi IPU3HAK CYIIECTBOBAHMS SKCTpeMyMa (yHKIIHH.

34. HaunOounbliiee 1 HaMMEHbIIIee 3HaueHue (GYHKIIUU Ha OTPE3KeE.

35. Kputepuit J0KaabHOTO SKCTpEeMyMa, OCHOBAaHHBI Ha BTOpOil mpou3BonHOW. [loHsTHE
BBINTYKJIOCTH, BOTHYTOCTH (yHKIMHU. Touku neperuoa.

36. [Ipr3HaKy BHITYKIOCTH (BOTHYTOCTH) (DYHKIIUH.

37. HeoOxoaumMoe 1 JOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUYEK Mepernda. ACUMOTOTHI.

38. O6mas cxema uccieoBaHusi QYHKIIUU U TOCTPOCHHE TpaduKa.

39. IlepBooOpa3nas ¢pynkimu. Teopembl 0 NEpPBOOOPA3HBIX.

40. HeonpeeneHHblil nHTETpai. TeopeMa CyIiecTBOBaHHS.

41. CpoiicTBa HEONPEAEICHHOTO MHTETpaa.

42. MeTo1pI MHTETPUPOBAHUS: METOJ] Pa3JI0KEHHUs; TIOACTAHOBKH; 110 YaCTSM;

43. VIHTerpupoBaHue BbIpaKEHHM, COJepKALINX KBaAPATHbIN TpeXuJieH;

44. IuTerpupoBaHue palliOHAIBHBIX QYHKIUI U MPOCTEHIINX UpPalMOHAIbHBIX (PYHKIINT;

45. VIuTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKITUI.

46. ITonsiTHe 0 HEOSPYIIUXCS MHTETPAJIaX.

47.TloHsATHE UHTETPATbHOM CyMMBI. [ 'eoMeTpruecKuil CMbICIT ONPEAEICHHOTO MHTErpaa.

48. Teopema cymiecTBOBaHUS ONPECIICHHOTO HHTETpaia.

49. CpoiicTBa ONpeeICHHOI0 MHTEerpaa.

50. [TonsiTHe oOMpeneNeHHOT0 WHTErpaja C MEpPEeMEHHBIM BEPXHHM IPEIEIIOM, TEOpeMa O €ro
T pepeHIIPYEeMOCTH.

51. ®opmyna HeroTona-JleliOHuna.

52. Teopema 0 3aMeHe MEPEMEHHOM B ONpe/Ie]IEeHHOM UHTErpase.

53. MeTo MHTETPUPOBAHUS TI0 YaCTSIM B OTIPE/ICIICHHOM WHTETpaJe.

54. DKOHOMHMYECKHE MTPUIIOKEHUS OTIPE/IETIEHHOT0 HHTErpaa

Kpurepun onenuBanus:



JlaHHBIN TEpedYeHb BOIPOCOB JUIsl IMPOBENEHUS OIpoca SBISETCS NpUMEPHBIM. OH MOXET
aKTyaJIU3UPOBATHCS MPENOIaBaTeIeM M0 HEOOXOIUMOCTH.

Omnpoc TeMaTHYECKH OXBATHIBAET BCE pa3fiefibl y4eOHOro Kypca M MPOBOAUTCS B YCTHOW WITH
nuceMeHHOW (Gopme (Ha ycMOTpeHHe mpenojaBartens). ['pynmupoBka BOMPOCOB [UIsi  Ompoca
IIPOU3BOJIUTCS MPEINOIaBATEIIEM.

MakcuMajibHOe KoJtn4ecTBo 0a/10B — 40 0a/L10B

3a yyacTue B onpoce o0yJaronuiicss MokeT moinyunuth 10 40 6amioB. B xozae onpoca mpu oTBeTe
Ha OTJICJIbHBIN BOIPOC 00YJArONTUHCS MOXKET IMOJTYYUTh 10 2 0AJIJI0B

2 6as1a JlaH MoJIHBINA, pa3BEPHYTHIA OTBET HA MOCTABJICHHBIM BOIPOC, CHUCTEMHO IIOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHMA 00 0OBeKTe, MNPOSBIAIOMIASICS B CBOOOTHOM
OTIEPUPOBAHUU OCHOBHBIMH TOHSATHSMHU y4eOHOTO Kypca. OTBET XapaKTepu3yercs
COJIEP’KATEIIbHOCThIO, KOHKPETHOCTHIO, 3HAHHMEM OCHOBHOM U JOMOJHUTEIHHOU
JIUTEpaTyphl, PEKOMEHJIYEMOM MO0 TEeMe, YETKOCTbI0 W JIOTUYHOCTHIO H3JI0KEHUS
Marepuana.

1 6asn JlaH HemoJIHBIM M  HEMOCHEIO0BAaTE/bHBII OTBET Ha IIOCTaBJICHHBIM BOIPOC.
[TpucyrcTBYIOT (pparmMeHTapHOCTh, HEJIOTHYHOCTh H3NOKeHUs. OOydaromuiicss He
OCO3HAET CBSI3M MEX]Y IMOHATUIMH, KOHIENTYaJbHbIE MEPECEUEHUs, CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3ALMS U JI0KAa3aTEIbHOCTh. JlOMOJIHUTEbHbBIE
W YTOUHSIIOUIME BOIPOCHl MpernojaBaTeisl HE MNPUBOIAT K KOPPEKLUMH OTBETa Ha
IMOCTaBJICHHBIE BOITPOCHI.

0 6ans10B OO0yuaromuiics 3aTpyHAETCS OTBETUTH HAa BOIIPOCHI

3 MeToaM4yecKue MaTepuasibl, ONpejesANMe NPOLEeAypPbl OLEHMBAHUSA 3HAHUH,
YMEeHUH, HaABbIKOB Y (MJH) ONbITA [JeATEeJbHOCTH, XapaKTepU3yWILUX 3ITalbl
¢opMuUpOBaHUA KOMIIETEHL M

[Tpouenypsl OIEHMBaHHUS BKJIIOYAIOT B ce0S TEKyIIMH KOHTPOIb M IPOMEXKYTOUHYIO
aTTECTaLUIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMTCS C HCIIOIB30BAHMEM OLIEHOYHBIX CPEICTB,
MPE/ICTAaBICHHBIX B M. 2 JaHHOTO NPUJIOKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOJS JOBOISATCS 10
CBEJICHUS CTYAECHTOB JI0 IIPOMEXKYTOYHOM aTTeCTALUH.

IIpoMeskyTouHasi aTTecTALMS IPOBOIUTCS B (hopMe 3aueTa.

3aueT MNPOBOAUTCS IO PACIHMCAHHUIO IPOMEXYTOUHOM aTTECTallUM B IIMCBMEHHOM BUJE.
KonmnuectBo BompocoB B 3aueTHOM 3amaHuu — 3. IlpoBepka OTBETOB M OOBSIBICHHE pE3yIbTAaTOB
IIPOU3BOJUTCS B JICHb 3aueTa. Pe3ynabpTaThl aTTeCTAallMHd 3aHOCATCS B BEIOMOCTb M 3aUYETHYIO KHHMIKKY
cryneHta. CTyAeHTbI, HE IpPOMIEIIINEe MPOMEXKYTOUHYIO aTTECTAlMI0 MO TIpaduKy MPOMEKYTOUHOMN
aTTeCTalluy, JOJKHBI JMKBUIUPOBATh 3a10JKEHHOCTD B YCTAHOBJICHHOM IIOPSIAKE.



IIpunoxenue 2
METOINYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM IIAaHOM MPETYCMOTPEHBI CIICAYIONINE BUABI 3aHATHH:

- JIEKLUU;

- IPAKTUYCCKUC 3aHATHUS.

B xone mpakTtuyeckux pabOT pa3BUBAKOTCS HABBIKUM NPUMEHEHHsS] MAaTeMaTHYECKHMX METOJIOB,
BbIOOpa HMHCTPYMEHTAJBHBIX CPEACTB Uil 00paOOTKM M aHajau3a 53KOHOMHMYECKHX JaHHBIX B
po¢eCCHOHATIBHOM 1A TEIbHOCTH

[Tpy NOArOTOBKE K MPAKTUYECKUM 3aHATHAM KaXKAbIi CTYJEHT JOJKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

B npomecce moAroToBKM K MNPAKTUYECKMM 3aHATHSAM CTYJEHTBI MOIYT BOCIOJIb30BaThCS
KOHCYJIbTALIMSIMU IIPEIo1aBaTeIs.

Teopernueckue BOMPOCHI JOJKHBI OBITh M3Y4€HBl CTYIEHTAMHU B XOAE CaMOCTOSTEIbHOM
pabotel. KoHTposb camocTOsATENbHOW paboThl CTYyIEHTOB HaJ Yy4eOHOW MporpamMmoi Kypca
OCYILECTBIISIETCS METOJIOM ompoca. B xozne caMocToATenbHOW paboThl KaxAbl CTYIEHT 00s3aH
[IPOYUTATh OCHOBHYIO M IO BO3MOXKHOCTU JOIOJIHUTENBHYIO JMTEpaTypy IO HM3y4yaeMOW TeMe.
BI)IIleJII/ITI) HCIIOHATHBIC TCPMHHBI, HaWTH WX 3HAUYCHHE B JMTeparype.

JU1s MOATOTOBKM K 3aHATHSIM, TEKYLIEMY KOHTPOJIO U IMPOMEKYTOUHOW aTTeCTAl[MH CTYIEHTbI
MOTYT BOCIOJIb30BaThCs AJIEKTPOHHO-OUOINOTEYHBIMU cUcTeMaMu. Taxoke o0ydaroluecs MOTyT B3sITh
Ha JIOM HEOoOXOIuMMYyI JUTeparypy Ha aOOHEMEHTEe YHHMBEPCHUTETCKOM OuOIuoTeKku wiu
BOCII0JIb30BaThCsl YUTAIBHBIMU 3aJIaMH.



