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KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

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 YTBEPIKICH YUYEHBIM coBeTOM YHUBepcuTeTa (potokon Ne 9 ot 03.03.2026 ).

[Iporpammy cocraBui(u): K..-M.H., moueHT, YyBeHKkoB AHatonmmii DegopoBUY;K.T.H., JOLEHT, XpaMoB Biagumup
BukropoBuu

3aB. kadenpoii: n.3.H., noueHt FO.I". UepHbimera

Metonudeckuii coBeT: 1.3.H., nmpodeccop [./1. Koctornomor



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

OIIK-1. CnocoGeH NpUMEHATh €CTECTBEHHOHAYYHbIe U 3KOHOMHYECKHE 3HAHUS IPU PelIeHUHM NPOo(decCHOHAJILHBIX 3a1a4 B
00J1aCTH TOBAPOBeIeHNS;

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINMHBI oﬁyqamumﬁcst JOJIZKCH:

3HaTh:

METOJIbI KOJIMIECTBEHHOTO M KaYeCTBEHHOTO aHallN3a, IPUMEHSIEMbIE B CHCTEMHOM ITOJXOAE TSl pEHIeHUs 3a7a4 B MPOoQeCCHOHATBLHON
JesTeIbHOCTH (cooTHECeHO ¢ mHankaropoM OITK-1.1)

Ymernb:

MPUMEHITh METOABI KOJIWYECTBEHHOTO M KAaYeCTBEHHOTO aHalln3a, NPUMEHSEMBbIE B CHCTEMHOM IOOXOAE ISl pelIeHus 3afad B
npoeccuoHaNbHOM esTenbHOCTH (cooTHEeCeHO ¢ nHaukaropom OITK-1.2)

Baagernb:

HABBIKAMU MPUMEHCHHUSI METOJOB KOJIMYECTBEHHOIO M KaY€CTBCHHOIO aHANN3a, IPHUMEHICMBIX B CHCTEMHOM MOAXOC IS PEIICHHUS
3a5a4 B Mpo)eCCHOHABHON IEATEILHOCTH (COOTHeCeHO ¢ uHaukaTtopom OITK-1.3)

3. CTPYKTYPA U COAEP)KAHUE JUCIUITJINHBI

Pazpnein 1. DiieMeHThI JIMHETHOI a1re0phI

Buna 3ausitus / Cemectp /| KonmuectBo

pa6orsl / popma ITA Kypc 4acoB Komnerenun

Ne HaunmeHnoBaHue TeMbl, KPaTKoe coaep:KaHue

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 OIIK-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 OIIK-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 1 2 OIIK-1

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 OIIK-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 OIIK-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

1 2 OIIK-1

Tema "Marpuna, oOparHas K 3aJaHHOM. Pemenune MaTpuuHBIX

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




CamMocTosTeabHast

1.8 | Perrenue mpaktuueckux 3amanuii ¢ mpuMeHenneM makera LibreOffice paGota 1 6 OIlIK-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, o P }I A P JIeK1IMOHHBIE 3aHATHS 1 2 OIIK-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 OIIK-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 ¥ BHIYMTAaHHE BEKTOPOB B reomeTpuyeckoit Gopme. JlnneitHbie aGora 1 2 OIlIK-1
OIepalyy HaJl BEKTOPAaMH B KOOpAWHATAX. p
Tema "Ananutuueckas reomeTpus Ha IwiockocTH. Ilpsimas. Kpussie
BTOPOTO TopsiaKa'.
2.4 p AL JlekoHHbBIE 3aHATHS 1 2 OIIK-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 OIK-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 OIK-1
’ Paznuunble cnocoObl 3amaHusi OpsIMOM Ha IUIOCKocTH. IlpakTuueckue pabora
3aJJaHus] HA OKPYXXHOCTB M NIPSIMYIO Ha IJIOCKOCTH.
. . CamocTosiTensHas
2.7 | Pemrenue npakTHUecKuX 3aaHui ¢ npuMeHeHueM makera LibreOffice pabora 1 6 OIIK-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 bynxu pel JIeK1MOHHBIE 3aHATHS 1 2 OIIK-1
HEONpE/IEIICHHOCTEl ¥ CrmocoObl WX  packpbiTusi. HemnpeprlBHOCTH
GbyHKIHH.
Tema "IIpenensr. PackpriTre anreOpandeckux HEOMmpeaeIeHHOCTeR" .
. IIpaxTHyeckue
3.2 |Boruucnenue npenenoB. PackpbiTue anredpandeckux HEONpeaeIeHHOCTe! 1 2 OIIK-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 OIIK-1
(0/0), (00/20), (00-00), (0*e0). P
34 Tema "Crnernpenenst. CpaBHeHHE OECKOHEUHO MaJIbIX BETHYHH". CamocrosiTesbHast 1 2 OIK-1
’ Creurnpesenst. CpaBHeHHE OECKOHEYHO MAJIbIX BETHYHH. pabora
Tema "IIpousBoansie”.
Omnpenenenne mnpousBonHoii. IlpaBuna mudepenunposanus. Tabnuua
npomn3BoaHbIX. [Ipom3Bognable BbIcIMX mopsiakoB. Ilpasmimo Jlomwmrasns.
3.5 P A p A PN p o JlekoHHbBIE 3aHATHS 1 2 OIIK-1
IIpumenenne npou3BOAHBIX. PackpbITHE HEONpeeneHHOCTeH ¢ MOMOLIBIO
npaBwia Jlonuransa. IlpuMmeHeHHWE TPOM3BOAHBIX K HCCICIOBAHUIO
(byHKIHH.
Tewma "IIpousBonHsie".
IpaBuna guddepenunpopanus. Tabauua npousBoaHbIX.OTpaboTka
. IpaktHyeckue
3.6 |texuuku  guddepeHuupoBanus.  JuddepeHuuposanue  QyHKIHH, SAHSTHS 1 2 OIIK-1
3aaHHBIX HESBHO W MapaMeTpuyecKu. HaxoxIeHue NpOH3BOIHBIX
BBICIIIMX MOPSAKOB.
Tema "Ipoussonnsie”. CamocrosiTeabHast
3.7 |IlpaBuna pudpdepenumpoBanus. Tabmuia mnpousBogHbX. OTpaboTka aGora 1 2 OIlK-1
TeXHHUKH AU} hepeHINPOBaHHU. P
Tema  "JlubdepenuupoBanne  (GyHKUMHA, 3aJaHHBIX  HESIBHO M
3g |MapameTpuuecky. IIpousBonHbIe BBICIIMX MOPSIKOB". CamocTosTenpHast ) 5 OIK-1
| AuddepenmpoBanne (yHKIMNA, 3aJaHHBIX HESIBHO M NMapaMETPUYECKH. pabora
HaxoxxaeHne nporn3BOJHBIX BBHICIIHX MOPSIKOB.
Tema "Tuddepenuman. [Ipasuno Jlommrans".
Audepent P . CamocTosiTenpHas
3.9 |Haxoxnenue nmuddepenimanon GbyHKIHA. PackpeiTue paGota 1 4 OIIK-1

HeoHpe}leHeHHOCTeﬁ C IIOMOLIBIO ITpaBUjia Jlonurans.




Tema "UccnenoBanue QyHKIHUHA C TOMOIIBIO NPOU3BOIHBIX".
310 UccnenoBanue ¢QyHKIHMA HAa MOHOTOHHOCTh M TOYKH 3KCTpEMyMa. CamocTosTenpHast 1 4 OIK-1
’ HccnenoBanne ¢yHKUMiT Ha BBIMYKIOCTh, BOTHYTOCTh, TOYKH IEperunoa. pabora
IMonHoe HccnenoBanue QyHKIUH.
. . CamocrosiTesbHas
3.11 |PemreHue nmpakTUueckux 3agaHuii ¢ npuMeHeHneM nakera LibreOffice pabora 1 6 OIIK-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 OIIK-1
Tabnuua wuHTerpanoB. VHTerpupoBaHHEe BBIPOKCHHH, COIEpIKALINX
KBAIPAaTHBIH TPEXWIEH B 3HaMeHartele. IHTerpupoBaHue o 4acTsim.
Tema "IlepBooOpa3nas. HeonpeneneHHbIi HHTErpas 1 ero cBoiicTea'.
[paxTHyeckue
4.2 | TabnuuyHoe wWHTErpupoBaHHE. VIHTErpHpOBaHME METOAOM  3aMEHBI SaHSTHS 1 2 OIlK-1
niepeMeHHol. HTerprpoBanie o yacTsam.
43 Tema "IlepBooOpa3nas. HeonpeneneHHbIN HHTErpall U ero cBoicTra'. CamocTosiTenpHas 1 6 OIK-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 OIIK-1
HHTETPUPOBAHUS  TPUTOHOMETpHYECKUX  (yHKuMiA.  OmnpeneneHHbIH
uHTerpan u ero cpoiictBa. Popmyna Heprorona-JleitOHHIIA BBHIYHUCICHUS
OIPEICNICHHOTO MHTErpaa.
Tema "OrmpeneneHHbId UHTETpat. MeToabl MHTETPUPOBAHMS II0J 3HAKOM
OTIpENENICHHOTO HHTerpaa’.
IIpakTyeckue
4.5 |HaxoxaeHue ONPENENCHHBIX HMHTETPAIOB C  MOMOIIBIO  (OPMYIIBI sansTHs 1 2 OIIK-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 OTK-1
" |Ha mpocreiimue npobu. MHTEerpupoBaHHEe HpPpPALMOHATIBHBIX (YHKIUI C pabora
TIOMOIIBIO CTENEeHHBIX 3aMeH. MeTompt MHTETPUPOBAHHS
TPUTOHOMETPUYECKHUX (DYHKIIMH.
47 Tema "HuTerpuposanue no yactsam". CamocrosiTesbHast 1 4 OIK-1
’ WuTerpupoBanne 1o 4acTsaM. pabora
Tema "OmpeneneHHblid MHTErpait. MeToasl MHTETPUPOBAHMS TIOJ 3HAKOM
OTIpeIeNICHHOTO HHTEerpaa’.
CamocTosiTenbHas
4.8 |HaxoxzaeHue ONpeieNeHHbIX HHTETPAJOB C  IOMOIIBIO  (opMyIbl aGora 1 4 OIIK-1
Hbrorona-Jleiibnuia. 3aMeHa NEepPeMEHHOH IO 3HAKOM OIPEAENICHHOIO p
HHTErpaja.
4.9 Tema "HecoGcTBenHblit nHTErpan'. CamocTosTenpHast | 5 OIK-1
) Berunciienne HecoOCTBEHHBIX HHTEIPAJIOB. pabora
Tema "['eomeTpuueckne U IKOHOMUUECKUE TPUIIOKCHHUSI HEOTIPEACIICHHOTO
U OTIpeIeIEHHOTO HHTeTpana'.
N CamocTosiTenpHas
4.10 |Bpluucnenne Iwiomanei, JUIMH OYyr W OOBEMOB C  IIOMOIIBIO aGora 1 2 OIlK-1
OTIPEETICHHOTO MHTETpaia. JKOHOMHYECKHE PHIIOKEHHS OIPEICIICHHOTO p
HHTErpaJa.
. . CamocTosiTenpHas
4.11 | Pemienue npakTH4ecKux 3a/laHuii ¢ npumeHenueM nakera LibreOffice paGota 1 6 OIIK-1
4.12 |IloaroToBka K IpPOMEXYTOUHOI aTTECTAINH 3ager 1 0 OIIK-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
COCTaBUTENH KonuuectBo
1 Makapos E. B., JIyury | Beiciuasi MaTeMarika: pyKOBOACTBO K PELICHHIO Mocksa: ®usmariut, 2005 | OBC «YHusepcuterckas
K. H. 3aga4: yueOHOe mocodue OMOMMOTEKa OHIIAHY»
2 Mainaxos, A. H. Maremaruka. Beiciias maremarrka: yqeoHoe Mocksa: EBpazuiickuii OBC «IPR SMART»
nocooue OTKPBITHII HHCTHUTYT, 2009




ABTOpHI, bnbmmorexa /
3arnaBue W3parensctBO, TOX
COCTaBUTEIHU Konuuectro
3 I'ycak A. A. Beicuias MmaremaTrka: y9eOHHK Musck: TerpaCuctemc, OBbC «YHuBepcurerckas
2009 OuOIMOTEKA OHJTAHY»
4 CryneHt. Acriupant. MccnenoBarens: BnanuBocrok: Dkcrnept- OBbC «YHuBepcureTckas
BCEPOCCUMCKHMI HAYYHBIH )KypHAIL: KypHAJI Hayxa, 2020 OubIMOTEeKa OHJIANHY»
5 Ankwuios, A. B., Briciias maremaruka. B 2 gactax. Y.1: Beiciiast VIbSHOBCK: YIIbSIHOBCKHI OBC «IPR SMART»
Beasmucos, I1. A., MareMaTHka: yuyeOHoe mocodue roCyIapCTBEHHBIN
Pemernukos, 10. A., TEXHUYECKUH YHUBEPCHUTET,
Bensmucosa, I1. A. 2017
6 Amnkunos, A. B., Bricmias matemaruka. B 2 yactax. U.2: Beiciias VnbsiHOBCK: YIbSHOBCKHUIH 9BC «IPR SMART»
Benemucos, I1. A., MareMaTHKa: yuyeOHoe mocodne rOCYIapCTBEHHBIH
Pewernukos, 10. A., TEXHUYECKUI YHUBEPCHUTET,
Bensmucosa, I1. A. 2017

5.2. IlpodeccuonanbHble 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHBIE CUCTEMbI

HCC "Tapant" https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy)K0a CTAaTUCTHUKH https://rosstat.gov.ru/ (cBOOOTHBII TOCTYIT)
O6mepoccuiickuii MaTemMaTudeckuii moprain http://www.mathnet.ru/ (cBoGOIHBIH KOCTYII)

5.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

Onepaunonnas cucrema PEJ[ OC
CBo0OoaHoO pacnpocTpanseMslil oducHsii maket LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AI0LIMXCS ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipn HEOOXOIMMOCTH IO 3asBICHUIO 00YYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbsI y4€OHO-METOANUECKHE MaTepHaIb]
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHUYCHHSAM 3IO0POBBS M BOCHPHUATHS MH(popMarwd. [ JIHI] ¢ HapyIICHHSIMH
3peHust: B hopMme ayanodaiina; B meyaTHO GopMe yBEIWUEHHBIM WpUTOM. I IuI] ¢ HapylIeHUAMH ciIyXa: B ()OpMe IEKTPOHHOTO
JOKYMEHTa; B IeyaTHol ¢opme. [l IHIl ¢ HAapyIICHUSIMH OIIOPHO-/ABUraTeIbHOIO ammapara: B (opMe 3IeKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCHUITIMHBI

INomerwenust Juisi BceX BUJIOB paloT, NPEAyCMOTPEHHBIX YYeOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIU3MPOBAHHON
y4eOHOI MeOEIbI0 U TEXHUIECKHMH CPEICTBAMH O0Y4EHHUS:

- CTOIIBI, CTYJIBS;

- IePCOHATIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTEPaKTHBHAs JOCKa.

IToMerenust 1y caMOCTOSTENbHON PabOThl O0YyUYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJKITIOYECHUS K
cetr "MHTepHET" M 00eCIIEYeHNEM IOCTYTIA K 3JEKTPOHHON HH()OpMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOINYECKHUE YKAZAHUA JJIA OBYYAIOIIUXCSA 110 OCBOEHUIO JUCITUITJINHBI

Metoauueckue YKa3aHHus 110 OCBOCHHUIO JUCHUITIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qep“1 nporpamMme JUCHUITIIUHBI.




®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, cocrasisioniyue
KOMIIETEHITUIO

Ilokazarenu OLICHHNBAaHUA

Kputepuu onenrnBanus

CpencrtBa
OLIEHUBAaHUS

OIIK-1: CriocoOeH NpUMEHSTh €CTECTBEHHOHAYYHbIE M SKOHOMHUECKNUE 3HAHUS IIPU PELICHUN

HpO(bCCCI/IOHaJ'IBHBIX 3aJ1a4 B obnactu TOBAPOBCICHU

3HATHh METO/BI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHaJIM3a,
MIPUMEHSICMBIC B
CUCTEMHOM TIOJIXOJIE JIJIst
peleHus 3a/1a4 B
npodeccHoHATEHOM
JeSTEITbHOCTH

M3y4aeT OCHOBHYIO U
JOTIOJTHUTEIIHHYIO
JUTEPATypy, COACPIKAILYIO
MaTepHuall 00 OCHOBHBIX
WHCTPYMEHTAITBHBIX
Cpe/iCTBax U
MaTEeMaTHYECKUX METOJaxX,
UCTIOJIb3yEMBIX TSI
o0paboTku
YKOHOMHYECKUX JaHHBIX,
METOAax
mudepeHInaITbHOTO U
WHTETPATBHOTO
WCYHUCIICHUS JIJIS
MOJTOTOBKH K 3a4€Ty, U
orpocy

IIOJIHOTA U
COJIEpKATEIBHOCTD
OTBETa Ha 3a4eTe, YCTHOM
0Ipoce, COOTBETCTBHE
OTBETOB MaTEpHUaly,
cojiepxaliemcs B
W3y4YECHHOU JIUTEpATYypE

Omnpoc (Bompocsl 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-
OpPUEHTHUPOBAHHBIX U
MPAKTUYECKUX 3a/1aHUI:
CHUCTEMBI JINHEHNHBIX
yYpaBHEHMH, BBIYHCICHHUE
MpeieoB, IPUMEHEHNE
Qg QepeHInaIbHOro 1

MIPAaBUJIBHOCTD PELICHUS
3aJaHUN Ha BEIYUCIICHUE
CUCTEM JIMHEHMHBIX
YpaBHEHUH, BBIYHCIICHUE
MPEIETOB,
uccienoBanue GyHKUnn
C IOMOIIIBIO

IIpakTrueckue
3amganus (1-8),
IIPAKTHKO-
OpUEHTUPOBAHHBIE
3a1aHus K 3auety (1-
16)

Ipo¢eCCHOHATILHON MHTETPAIIBHOTO IIPOU3BO/HBIX,
NEeATEIbHOCTH VCYUCIICHUS JJI PELICHUS | BBIYUCIICHUE
SKOHOMUYECKHX 33JJaHUN | OIpEEIeHHBIX U

HEOIPEIEICHHBIX

WHTErPAJIOB;
Baajnerb HaBbIKaMU pelIeHne IPaKkTUKo- 000CHOBAHHOCTh IIpakTueckue
IIPUMEHEHHNS METOZI0B OPHUEHTHPOBAHHBIX U IIPUMEHEHHUS METOJI0B 3aganus (1-8),
KOJIMYECTBEHHOTO U MIPAKTUYECKUX 3aJaHUI JUIsl pELICHUs 3aJaHUi Ha | IPAKTUKO-
KaueCTBEHHOT0 aHaIN3a, | IUHEHHOU anredpsl U BBIYHMCIICHHE CUCTEM OPHUEHTUPOBAHHBIE

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

aHAJIUTHYECKOM
T€OMETPHUH, U3 TCOPHH
MpEAeIIoB,

g depeHInaIbHOTO U
WHTETPAJIbHOTO
HCYHCIICHUSA

JIVMHEUHBIX YPABHEHUH,
BBIUHCJICHUE NIPENIETIOB,
uccnenoBaHue QyHKIUN
C TIOMOIIIBIO
IIPOU3BOHBIX,
BBIYHCIICHHE
OIPEEICHHBIX U

3a1aHus K 3a4ety (1-
16)




HEOIPeeICHHbIX
WHTETPAJIOB;

1.2 llkaJbl OLICHUBAHUSA:

Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAsI aTTECTAlUsI OCYIIECTBISIETCS B paMKax
HAKOIUTENIbHOM OaibHO-peiTHHrOBOM cuctemsl B 100-0amipHOi 1mKane:

50-100 6amnoB (3a4TEHO)

0-49 6amnoB (HE 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 33JaHUSA WM HMHble MaTepHuaJbl, HEO0O6XOAMMBIE JJis
OLleHKH 3HaHWW, YMEHMH, HaBbIKOB U (HM/IM) ONbITA AEATEJbHOCTH, XapaKTepHU3YIOLIUX
aTanbl popMHUPOBaHUA KOMIIETEHIIMH B IpolLecce 0CBOeHMs 06pa3oBaTe/JIbHOM NPOrpaMMbl

BOHpOCLI K 3a49€Ty

=

CucTeMbl TMHEWHBIX YpaBHEHUH, OCHOBHBIE ONPEACTICHHS. DIeMEHTapHbIE TPEOOPa3OBaAHMSL.

2. Meronsl  pemieHuss  cucTeM  JIMHEHHbIX  ypaBHeHuit:  [aycca,  JKopnana-I'aycca,

MOTU(UIITPOBAHHBIX KOPAAHOBBIX HCKITFOYESHUH.

Omnpenenurenu 2-ro 3-ro nopsakos. opmynsl Kpamepa.

4. MuHop u anredbpandeckoe AonoidHeHne. Teopema o pa3ioKeHUU ONPEaeIUuTeNs 3-To MOPsIKa 10
nepBoii crpoke. OnpenenuTesb N-ro NopsIKa.

5. Marpuiel, ocHOBHBIE onpeaeneHus. Onepanuy Hag MaTpUIAMH: CyMMa MaTpHIl, IPOU3BEICHUE
MaTpHIbl Ha YKCIIO0, IPOU3BEIEHUE 2-X MATPHIL.

6. OOparHas matpuma. Kpurepuit oOparumocTn MmaTpuibl. J[Ba crocoba mocTpoeHus oOpaTHOMH
MaTpULBL.

7. Marpuusblii cioco0 peleHus: CUCTEM JTMHENHbBIX YPaBHEHUH.

8. OnHOpoJHbBIE CUCTEMBI YpaBHEHUI. TeopeMbl 0 peleH!H OTHOPOIHBIX CUCTEM

9. BekTtopsl. JInHElHBIC ONEpalliy HAJl HUMHU.

10. CkansipHOe npou3BeIeHHE ABYX BEKTOPOB.

11.BekTopHO€E NMpOU3BEAECHHE JBYX BEKTOPOB.

12.CmenieHHOe MPOU3BEEHNE TPEX BEKTOPOB.

13.TIpsimast Ha TIIOCKOCTH

14.KpuBble BTOPOTro NOpPsiIKA: OKPYKHOCTB, 3JUIUIIC, THIiepOoia, napadoa.

15.11nockocTh U mpsiMasi B MPOCTPAHCTBE.

16.1lonsTe mpenenbHON TOYKM  MHOXKECTBA, ONpEAEIeHHE TMpejena, TIeoMeTpuyecKas
WHTEepIpeTays npeaena GyHKIuu.

17.beckoneuno Mainble ¢yHkuuu. OrpaHudeHHble QyHKIUH. OCHOBHBIE TEOPEMBI O OECKOHEUHO
MaJIbIX ¥ OTPAaHMYEHHBIX (YHKIIUSX.

18.beckoneuHo 6onbuue GyHKIH. OCHOBHBIE CBOWCTBA OECKOHEYHO OOJBIINX (DYHKIIHIA.

19. OcHOBHEBIEC TEOPEMBI O TIpE/IeIIax.

20.OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIHAX

21.TlonsTre mpon3BOIHON M MU depeHtrana GyHKIIH.

22.T'eoMeTpuyecKuil CMBICT IPOU3BOIHOM, KacaTelbHasi 1 HOpMallb K KPUBOM.

23.Heobxoaumoe ycnoBue quddepeHmpyeMocTd QyHKITUH.

24.OcHoBHbIe MpaBuia Tu(GepeHIINPOBaHHUS.

25.OcHoBHEBIE cBOlcTBa AU (P epeHIIHaa.

26.1IpousBoHas CIOKHON QPYHKIIUH.

27.T1pon3BOHBIE BBICITUX MOPSIIKOB.

28.Omnpenenenue dKcTpeMyma QyHKIIHH.

29.Teopemsl 0 GyHKIUAX, TG PEPESHINPYEMBIX HA TIPOMEKYTKE

30.1IpaBuso Jlonutans.

w




31.UccnenoBanue ¢pyHKIUU MeToaaMu AUpdepeHInanbHOro HCYUCICHNUS JOCTATOUHbIE MPU3HAKH

MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKIUH.

32. JlocTaTOYHBII MPU3HAK CYIIECTBOBAHUS dKCTpeMyMa (DyHKITUH.

33.Hauboupiiee 1 HauMeHbIIIee 3Ha4eHHE (PYHKITMN HA OTPE3Ke.

34.Kputepuii JIOKaIbHOTO SKCTPEMyMa, OCHOBaHHBII Ha BTOPOM TNPOU3BOIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (yHKIMU. Touku neperuba.

35.TIpu3HaKu BEITYKIOCTH (BOTHYTOCTH) (DYHKLIMH.

36.H606XOI{I/IMO€ N 10CTAaTOYHOC YCJIIOBHA CYIICCTBOBAHUSA TOYCK nepem6a. ACHMIITOTEHI.

37.00mmas cxema uccienoBanus GyHKIUU U TOCTPOSHHE TpaduKa.
38.IlepBooOpasnas ¢pyHKIUU. TeopeMbl 0 IepBOOOPA3HBIX.
39.Heonpenenennsiii uaTerpai. Teopema cyliecTBOBaHUSI.

40.CBoiicTBa HEONPEICICHHOTO HHTErpaa.

41.MeTo/ibl MHTEIPUPOBAHKS: METO]I PA3JI0KEHHS; IOJCTAHOBKH; 110 YacTsIM;
42 . VlnTerpupoBaHue BEIPAKCHUH, COJIEPIKAIINX KBAJPATHBIA TPEXUJICH;

43.VIHaTerpupoBaHue palMOHANIBHBIX (YHKIWN U MPOCTEUIITNX HPPALMOHATBHBIX (yHKIINH;

44 VlaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITUH.

45.TlonsiTre 0 HEOEPYIIMXCS MHTETpasiax.

46.IlonsiTHe MHTETPANBHON CyMMBIL. ['€OMETpUYECKUI CMBICIT ONIPEEICHHOTO HHTErpaa.
47.Teopema CyIlIeCTBOBaHUS ONPEACIEHHOr0 HHTErpaia.

48.CBolicTBa ONpeAeNIeHHOT0 HHTEerpaa.

Ilousarue

49.TloHsiTHE ONpEICNCHHOTO HMHTErpalia ¢ MEPEMEHHBIM BEPXHHM IIPENEIIOM, TEOpeMa O ero

g hepeHIUPYyEeMOCTH.
50. ®opmyna Hetorona-Jlelioauma.
51.Teopema 0 3aMeHe MIEPEMEHHOM B ONPEICIICHHOM UHTErpaie.
52.MeTo MHTErpUPOBAHHUS TI0 YACTSIM B OTPEICIICHHOM HHTETpaje.
53. DKOHOMHYECKHUE MPHIIOKEHHSI OTIPEICIICHHOTO HHTETpajia

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3alaHUd K 3a9€Ty

1. Haiitu npousBenenue matpul 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. Haiit 3HaUeHUE ONIPEICTUTEIIS:
2 2 -3
4 -1 2
-3 1 -4

4. Pemmth cucteMy ypaBHeHHI MeTo10M Kpamepa:
X+ 2x,+x,=8
4x, — 2x3 = -2,
Jx, —4x, + 5x, =10
5. Pemmth cuctemy ypaBHEHUN MaTPUIHBIM METOJIOM .
3x, +x,— x;=13
2xy+3x, — 2x,=12
6. \xy—4x;+ 3x;=-1

7. PemuTh cucTeMy IMHEHHBIX ypaBHeHHI MeTo10oM JKoprnana-I"aycca:
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2xy —x,+x3=3
3.’)51 _Exg-l_gxq :5

8. Hanwmcarb ypaBHEHHE IUIOCKOCTH, IPOXOIAIICH Yyepe3 TPU TOUKH:
A(3,-1,0), B(2,-2,5), C(3, -6, 7).

9. Haiitu paccrostaue ot Touku (2,-1,0) 1o riockoctu

V=X -2

10. Beruncnuts npezen: lim —
x=2  X° -4

. 2
11. Beruucauts npezen (o mpasuity Jlonuras) LlTo ? —Ctg X

12. Haiitu npou3BOIHYIO QPYHKIIHIA:
X

1-cos X
y =3/(2x% - 4x%)*

y:

13.TIpoBecTn uccienoBanue GpyHKIHH
21
y=x° —?xz +3x+15
14. BeryucimTh HHTETpat:

jxsin xdx

15. Beruucnute MHTErpa:
1

Ix%x

< 5x* +1

16. Beruucnuth miaomaas GUrypsl, OrpaHIueHHON (QYHKIUAMU:
- —2
V=X U Y=X

3adueTHOE 3a/laHhe BKJIIOYAeT 2 TEOpPEeTHMYEeCKUX Bompoca M 1 U3 TMepeyHss NpakTUKO-
OpPHEHTHUPOBAHHBIX 3aJaHUN.

Kpurepun ouenuBanus:
MaxkcuManbHOE KOJIMYECTBO OaIOB 3a OTBET MO 3aueTHoMy 3amanuio — 100 (kaxaelii Bompoc
UMEeT OJMHAKOBBIN BEC TIPH BBHICTABIICHUH UTOTOBOM OICHKH)

50-100 6as1;10B (3a4TEHO) W3noxeHHbId MaTepuan (GakTHUECKH BEpEeH, HaJM4Mue TIIyOOKHX
MCYEPIBIBAIOIINX 3HAHWM; MpaBWIbHbIE, yBEpEHHbIE AECUCTBUS IO
IIPUMEHEHHIO TOJIYYEHHBIX 3HAaHMI Ha TNPAaKTUKE, TPaMOTHOE H
JIOTUYECKH CTPOMHOE M3JI0KEHHE MaTepuaia IpHu OTBETE; MPaKTUKO-
OpPUEHTUPOBAHHOE 3a/1aHue BBITIOJTHEHO IIPaBHJIBHO u
IIPOKOMMEHTHPOBAHO; HAJM4YME€ TBEPJABIX M JOCTATOYHO TIOJHBIX




3HAHWW, TpaBWIbHbIE JEHUCTBUA 1O TPUMEHEHUIO 3HAHMU Ha
MpaKTUKE, YETKOE U3JIOKEHUE Marepuania, JAOMYCKAIOTCs OTICIbHBIC
JIOTUYECKHE U CTUJIMCTUYECKUE TOTPEHIHOCTH, HEYBEPEHHOCTh U
HCTOYHOCTb OTBCTOB HAa HOOIOJHHUTCIBHBIC W HABOIAAIIHNC BOIIPOCHI;
MPAKTUKO-OPUEHTUPOBAHHOE 33/IaHKE BBIMOJIHEHO MPABUIBLHO, HO HE
MIPOKOMMEHTHUPOBAHO;, TIPU HEMOJIHOM OTBET€ Ha  BOIPOCHI;
3aTpyJQHSETCS] OTBETUTH Ha JIOMOJHUTENIBHBIE BOIPOCHI; MPAKTUKO-
OPUCHTHUPOBAHHOC 3aJaHUC BBITIOJHCHO C OLHI/I6KaMI/I U OTCYTCTBYIOT
KOMMEHTapuu

0-49 6as1J10B (HE 32a4YTEHO) OTBeThl HE CBSI3aHBI C BONpPOCAMH, HaJU4he TpyObIX OIIMOOK B
OTBETE, HEMOHMMAHHE CYITHOCTH H3JIaraéMoro BOIIPOCA, HEyMEHHUE
NPUMEHATh 3HAHHWS Ha MPAKTHKE, HEYBEPCHHOCTh M HETOYHOCTh
OTBETOB HA JIOTIOJHUTEIBHBIC W HABOJSIIME BOIPOCHI; MPAKTHUKO-
OPUCHTHUPOBAHHOE 3a/IaHUE HE BBIITOJIHEHO.

IIpakTH4yeckue 3agaHus

IIpakTnueckoe 3aganue 1 «MaTpuupl, onpeaenuTeNn U UX cBoiicTBa. JIMHelHblEe omepanuu Haj
MaTtpunamu. IlepeMHoxeHnEe MaTpUL)

Martpuupbl. JInHeliHble onepaluy HaJl MaTpULIAMU U UX CBOMCTBAa. YMHOeHue MaTpull. CBoilcTBa
nepeMHoOkeHus: matpul. Onpeaenurenu 2-ro u 3-ro nopsakoB. CBoiicTBa omnpeaenurenei. Pemenue
cUCTeM JIMHENHbIX anredpanyeckux ypasHeHuil (CJIAY) metonom Kpamepa.

IIpakTuyeckoe 3axanue 2 «Marpuua, oOpaTHas K 3aJJaHHON. Perienne MaTpuIHBIX ypaBHEHUN»

ANTopUTM HaxXOXKJI€HHUsI MaTPUILIbI, 0OPaTHOM K 3a1aHHON. pellIeHHe OCHOBHBIX TUIIOB MaTPHUYHBIX
ypaBHenuii. "Pemenne CJIAY marpuunbim ciocooom". Ceenenune CJIAY k matpuunoil ¢opme u ee
pemeHre MaTpudHbIM criocobom. Pemenne CJIAY metonom Naycca. Teopema Kponekepa-Kanemnu o
coBmectHocTH CJIAY. Pemenue onnopoansix CJIAY

IpakTnyeckoe 3axanue 3. «BeKTOpHI U TMHEHHBIE ONIEPAIIH HAT HUMI

Bektopel u nuHeWHble omnepanuu Hax HuUMHU'. CIIO)KEHHE W BBIUNTAHUE BEKTOPOB B
reomerpuueckoil ¢opme. JluHeliHple omepauMM Haja BEKTOpaMu B KoopauHarax. "CkaisipHoe
IIPOU3BE/ICHNE ABYX BEKTOPOB. BekTOpHOE mpou3BeneHue AByX BEKTOpOB. CMEIIaHHOE MPOU3BENCHUE
Tpex BeKTopoB". CkalsipHOE MPOU3BEIEHUE IBYX BEKTOPOB B KOOpAHHaTax. BekTopHOE mpousBeeHue
IBYX BEKTOpoB. CMEIIaHHOE IPOU3BEICHUE JIBYX BEKTOPOB

IIpakTnueckoe 3axanue 4. «[Ipsmast Ha miockocTH. OKPYKHOCTD U IpsSMasi»
Pasznnunble criocoObl 3a1aHNs IPSMON Ha TUIOCKOCTH. 3a/la4l Ha OKPYKHOCTh U MPSMYIO Ha

IpakTuyeckoe 3aganue 5. «IIpenensl. PackpeiTie anredpandecKux HEOMPEASTICHHOCTEH
Brruncnenue npenenos. Packpsitue anrebpanueckux HeompeneneHHocter (0/0), (co/o0), (c0-00),
(0*o0).

IMpakTuyeckoe 3ananue 6. «[IpaBmna quddepennmpoanus. TadauIa MPOU3BOTHBIX Y.

IIpaBuna T epeHIMpOBaHUS. Tabnuua POU3BOJIHBIX. OTtpaboTka TEXHUKU
muddepenuupoBanus. "uddepenuupoBanue (QyHKUUN, 3aJaHHBIX HESIBHO U IapaMEeTPUYECKH.
[TpousBonnbie  BeIcIIMX —mopsakoB. JuddepenuupoBanue ¢GyHKUMNA, 3aJaHHBIX HESIBHO U
napaMmerpuuecku. HaxoxaeHrne npon3BOJHBIX BBICHIMX MOPSIKOB
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IIpakTuyeckoe 3ananue /. «HeornpeaeneHHbI HHTETPAT.

[TepBooOpasnas. HeompeneneHHbId WHTETpaJl U €ro CBOHCTBA. TaOlMYHOE WHTETPUPOBAHUE.
Tabnuunoe uHTEerpupoBanue. VHTerpupoBaHue METOJOM 3aMeHbl NepeMeHHOH. MHTerpupoBaHue 1o
4acTsIM

IIpakTuyeckoe 3axanue 8. «OnpenereHHbIN HHTETPAID»

MeToapl HHTETPUPOBAHMS IO/ 3HAKOM OIPEAEICHHOI0 HHTerpana. Haxoxaenue onpeneneHHbIX
UHTETpajoB ¢ mnomompbio (opmynsl HeioTona-JleiitOnuna. 3amMeHa MepeMEHHOW TIO 3HAKOM
OIPEAETICHHOT0 HHTETpaa

[Tpu opopmicHHM pelieHUs 3aa4 MOT'YT OBITh MCITOJIb30BaHbI IpritoskeHus makera LibreOffice

Kpurepun oueHuBaHusi:
MakcuMaJbHOE KOJIHYeCTBO 0aJL1I0B — 60 0a/1;10B

3a BBINOJHEHUE TPAKTUYECKUX 3agaHuii 1-4 oOywarommuiicss Moxer momydutb 10 20 6asios,
Ka)J10€ 3aJlaHie IPU 3TOM OLIEHUBAETCs 10 5 0aJJIOB

5 baJ10B 3a/laHue BBINOJIHEHO BEPHO

4 daJ1a HpI/I BBIINTOJIHCHUHN 3aJaHUuA ObLIN AONYIICHBI HETOYHOCTH, HC BJIMAIOIIMC HaA
pe3ynbTar

2-3 6ajaa [Ipu BbINOJIHEHUY 3a7aHKsI ObUTM JONYHIEHBI OIINOKU

1 6amn ITpu BbINOJIHEHNH 33JaHUsl ObUIM JONYIIEHbI CYIECTBEHHbIE OIINOKH

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

3a BBINOJIHCHUE TMPAKTUYCCKUX 3adaHuil 5-8 oOyuwaromuiics MoxkeT moiayduth 10 40 6ajios,
Ka)kJ0€ 3aJilaHie Mpu 3TOM olieHuBaercs 10 10 6ansios

10 6an10B 3a/laHue BBIOJIHEHO BEPHO
7-9 6as10B [Tpu BBITIOTHEHWU 3a7aHusl OBUIH JIOMYIIEHBl HETOYHOCTH, HE BIHSIONINE HA
pe3yabTar
4-6 6as1710B [Ipu BbINIOJIHEHUU 3a7aHKsI ObUTM JONYHIEHB! OIINOKU
1-3 6anna ITpu BeINOJIHEHNH 3a]JaHMs] OBUIM JONYIIEHbI CYIECTBEHHbIE OIINOKH
0 6a/110B 3aJaHKe HE BBIIOIHEHO
Omnpoc
1. CucreMsbl TMHEHHBIX YpaBHEHHH, OCHOBHbIE ONPEAETICHHUS.

N

DneMeHTapHbIe TPeoOpa3oBaHMUsL.

3. Meronpl  pemieHuss  cuUcTeM  JIMHEWHBIX  ypaBHeHuit: I'aycca, Kopmana-I'aycca,

MOJIM(PULIMPOBAHHBIX KOPAAHOBBIX UCKITIOUEHUI.

Omnpenenurenu 2-ro 3-ro nopsakos. ®opmynsl Kpamepa.

MuHop u anrebpandeckoe gomnojHeHne. Teopema 0 pa3ioKeHUH OMPEASTUTENs 3-TO TopsIKa

0 NepBOM cTpoke. OnpenenuTens n-ro NopsaKa.

6. Marpumpl, ocHOBHBIe ompeneneHus. Omepanud Haax MaTpUIlaMH: CyMMa MaTpHIl,
IIPOU3BEICHNE MAaTPULIbl HAa YUCIIO, IPOU3BENECHUE 2-X MATpHLL.

7. O6parnas marpuna. Kpurepuit odpatumoctu Matpuibl. J[Ba crocoba moctpoeHus o0paTHOM
MaTpHULIBIL.

8. MarpuuHbIii CIIOCO0 peIIeHNs CUCTEM JIMHEHHBIX YPaBHEHHIA.

9. OnHopoHBIE CHCTEMBl ypaBHEHUH. TeopeMbl O pelIeHud OAHOPOIHBIX CUCTEM

10. Bekropsl. JIMHEHHBIE ONIEpaliy HAJl HUMH.

11. CkansipHoe NMpou3BeJIeHNE IBYX BEKTOPOB.

ok~



12. BektopHO€ POU3BEICHUE IBYX BEKTOPOB.

13. CmemnreHHOE TPOU3BEICHUE TPEX BEKTOPOB.

14. TIpsiMas Ha MIIOCKOCTH

15. Kpusbie BTOpOro nopsiika: OKpy>KHOCTb, JUTUIIC, TUnepOoia, mapadoia.

16. [TnockocTh U npsiMast B IPOCTPAHCTBE.

17.TlonsiTue TpenenbHOM TOYKM MHOXKECTBA, OMNpEIENeHHe IMpejena, TIeoMeTpuyecKas
UHTEpHpeTanus npeaena QyHKIum.

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

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

20. OCHOBHEBIE TEOPEMBI O TIPE/IeIIax.

21. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (HYHKIIHIX

22. TlonsiTre mpou3BOHOM 1 AuddepeHnrana GyHKIHUH.

23. 'eoMeTpUYECKUI CMBICI MPOU3BOIHOM, KacaTeabHasi 1 HOpMaJlb K KPHUBOM.

24. Heobxoaumoe ycioBue 1udGepeHIpyeMOCTH QYHKITHH.

25. OcHoBHBIE TipaBUIIa TU(DPEpPEHITUPOBAHHMS.

26. OcHOBHEBIC cBOMCTBA U epeHnnana.

27.IIpou3BoaHast CI0KHOU PyHKIUU.

28. [Ipon3BOAHbIE BBICIIUX MOPSIIKOB.

29. Onpenenenue 3KCTpeMyma PyHKIIHH.

30. Teopems! 0 pyHKIUAX, A PEepeHINPYEMBIX HA TIPOMEKYTKE

31. [IpaBumno Jlonurans.

32.UccnenoBanne ¢GyHKIMH Metonamu  Au(QepeHIrnanbHOr0  MCUUCIEHUS  JOCTaTOYHBIC
MPU3HAKA MOHOTOHHOCTH U TTOCTOSTHCTBA (DYHKIIMH.

33. JlocTaTouHbIi MPU3HAK CYIIECTBOBAHMS SKCTpeMyMa (yHKIIHH.

34. HaunOoubliiee ¥ HaMMEHbIIIee 3HaUeHUE (PYHKIIMH Ha OTPE3KeE.

35. Kputepuii J0KaabHOrO SKCTpEMyMa, OCHOBAaHHBIH Ha BTOpPOM Mpou3BOoAHON. IloHsTHE
BBIMYKJIOCTH, BOTHYTOCTH (GyHKIMH. Touku reperuda.

36. [Ipr3HaKy BHITYKIOCTH (BOTHYTOCTH) (DYHKIIMH.

37. HeoOxoaumoe U JOCTaTOUHOE YCIOBUS CYIIECTBOBAHUS TOUYEK Meperuda. ACUMITOTHI.

38. O6mas cxema uccieoBaHusi QYHKIIMU U TOCTPOCHHE TpaduKa.

39. IlepBooOpa3nas ¢pyskiuu. Teopembl 0 NEpBOOOPA3HBIX.

40. HeonpeneneHHsblil nHTETpai. TeopeMa CyIiecTBOBaHHS.

41. CpoiicTBa HEONPEAEICHHOTO MHTETpaa.

42. MeTo bl MHTETPUPOBAHUS: METO/] PA3JI0KEHHUST; TIOJICTAHOBKH; 110 YacCTsIM;

43. VIHTerpupoBaHue BbIpaKEHHM, COJepKALINX KBAaAPAaTHBIN TPeXuJieH;

44. IuTerpupoBaHue palliOHAIBHBIX QYHKIUI U MPOCTEHIINX UpPAlMOHANIbHBIX (PYHKIINT;

45. VIHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIUI.

46. ITonsiTHe 0 HEOSPYIIUXCS MHTETPAJIaX.

47.TloHsATHE UHTErPAIbHOM CyMMBI. ['eoMeTpUUecKHil CMBICI ONPEAEICHHOTO0 HHTETpaa.

48. Teopema cymieCcTBOBaHUS ONPEICICHHOTO HHTETpaa.

49. CpoiicTBa ONpeeICHHOI0 MHTErpaa.

50. [TonsiTHe OMpeneNeHHOr0 WHTErpaja C MEpPEeMEHHBIM BEPXHHM IPEIEIIOM, TEOpeMa O €ro
T pepeHIIPYEMOCTH.

51. ®opmyna HeroTona-JlelOHu1mA.

52. Teopema 0 3aMeHe MEPEMEHHOM B OIpeIe]IEeHHOM UHTErpale.

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

54. DKOHOMHYECKHE MTPUIIOKEHUS OTIPE/IETIEHHOT0 HHTErpaa

Kpurepun onenuBanus:
JlaHHBIN TepeYeHb BONPOCOB JUIsl MPOBENEHHUs OIpoca SBJSETCsl MNpUMEpHbIM. OH MOXET
aKTYyaJIM3UpPOBATHCS MpEnoaBaTeieM 0 HE0OXO0IUMOCTH.



Omnpoc TeMaTHMYECKH OXBAaTHIBACT BCE pas3fiefibl y4eOHOro Kypca M IMPOBOAUTCS B YCTHOW WIIH
NMUCbMEeHHOW (QopMe (Ha ycMOTpeHHe TmpemnojaaBarelns). [ pynmupoBKa BOMPOCOB JIS  OIpoca
MIPOU3BOIUTCS MPETIOAABATEIIEM.

MakcuMajabHOe KoJanuecTBo 0amioB — 40 0aiioB

3a yyacTue B orpoce o0yJaronuiicss MokeT moinyuuth 10 40 6amioB. B xoze ompoca mpu oTBeTe
Ha OTJICJIbHBIN BOIPOC 00YJArONTUHC MOKET IMOTYYUTh 110 2 6AJITI0B

2 0as1a JlaH MOJIHBIA, pa3BEpHYTHIA OTBET HA IOCTABJICHHBIM BOIPOC, CUCTEMHO IOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHMUA 00 OOBeKTe, MNPOSBIAIOMIAsICS B CBOOOIHOI
OTIEPUPOBAHUU OCHOBHBIMH TOHSATHSMHU y4eOHOTO Kypca. OTBET XapaKTepu3yercs
COJIEP’KATEIIbHOCThIO, KOHKPETHOCTHIO, 3HAHHMEM OCHOBHOM U JOMOJHUTEIHHOU
JINTEPATYPBI, PEKOMEHAYEMOW MO TEME, YETKOCTbI0 M JIOTUYHOCTBIO H3JIOKECHUS
Marepuana.

1 6asn JlaH HEmoJHBIA MW HEMOCIEIOBAaTENbHBIM OTBET HA TMOCTaBJIEHHBIM BOMPOC.
[TpucyrcTBYIOT (pparMeHTapHOCTh, HEJIOTHYHOCTh H3NOKeHUs. OOywaromuiicss He
OCO3HAET CBSI3M MEX]Y IMOHATUIMH, KOHIENTYaJbHbIE MEPECEUEHUs], CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3ALMS U JI0KA3aTEIbHOCTh. JlOMOIHUTEIbHBIC
W YTOUHSIIOUIME BOIPOCHl MpEnojaBaTelsl HE MNPUBOJIAT K KOPPEKLUMH OTBETa Ha
IMOCTaBJICHHBIE BOITPOCHI.

0 6ans10B OO0yuaromuiicst 3aTpyHAETCS OTBETUTH HAa BOIIPOCHI

3 MeToaM4yecKue MaTepuasibl, OoNpejesfAwIMe NpPoOLeAypbl OLEHHMBAHUSA 3HAHUH,
yMeHHMH, HaBbBIKOB U (WM) omnbITa JesATe/JIbHOCTH, XapaKTepPU3YKIIUX ITalbl
dopMHUpOBaHUA KOMIIETEHL M

[Tpouenypsl OIEHMBaHHUS BKJIIOYAIOT B ce0S TEKYIIMH KOHTPOJIb M IPOMEXKYTOUHYIO
aTTECTALUIO.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOAMTCS C HCIIOIb30BAHMEM OLIEHOYHBIX CPEJICTB,
IIPEICTABICHHBIX B II. 2 JIaHHOTO NPHUJIOKEHUA. Pe3ylbTaTel TEKyIIEro KOHTPOJS IOBOISATCS N0
CBEJICHUS CTYIECHTOB JI0 IIPOMEXYTOYHOM aTTeCTaLUH.

IIpoMeskyTouHasi aTTecTALMSA IPOBOIUTCS B (hopMe 3aueTa.

3aueT MNpPOBOAUTCS IO PACIHMCAHHUIO IPOMEXKYTOUHOM aTTECTallMM B NUCBMEHHOM BUJE.
KommgectBo BompocoB B 3adueTHOM 3amaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHE PE3YIIHTATOB
IIPOU3BOJUTCS B JICHb 3aueTa. Pe3yiabTaThl aTTeCTAlMH 3aHOCATCS B BEIOMOCTb M 3aUYETHYIO KHUIKKY
cryaeHTa. CTyAeHTbI, HEe NpPOLIEIIINE MPOMEXKYTOUHYIO aTTECTAlMI0 MO TpaduKy MPOMEXKYTOUHOH
aTTeCTalluy, JOJKHBI JTMKBUIUPOBATH 3aI0JDKEHHOCTD B YCTAHOBJIICHHOM IIOPSAKE.



IIpunoxenne 2
METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHHUIO JNCIIUIIJIMHBI

Y4eOHBIM IIAaHOM MPETYCMOTPEHBI CIICAYIONINE BUABI 3aHATHH:

- JIEKLUU;

- IPAKTUYCCKUC 3aHATHUS.

B xone mpaktuyeckux pabOT pa3BUBAIOTCS HAaBBIKM MPUMEHEHHMs] MAaTEMaTHYECKHX MeETOIOB,
BbIOOpa HMHCTPYMEHTAJBHBIX CPEACTB Ui 00paOOTKM M aHajau3a SKOHOMMYECKMX [JaHHBIX B
po¢eCCHOHATIBHOM 1A TEIbHOCTH

[Tpy NOArOTOBKE K MPAKTUYECKUM 3aHATHAM KaXKAbIi CTYJEHT JOJKEH:

— U3Y4YUTh PEKOMEHI0BAHHYIO YUYEOHYIO JTUTEPATYPY;

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 CTYIEHTOB Haa Y4eOHOW Mporpammoi Kypca
OCYILIECTBIISIETCSI METOJIOM ompoca. B xone caMocTosTenbHOM pabOThl KaXKIblil CTYIEHT o0s3aH
[IPOYUTATh OCHOBHYIO U II0 BO3MOXXHOCTU JOIOJIHHUTENBHYIO JIUTEpATypy IO H3Yy4aeMOH TeMe.
BI)IIIGJII/ITI) HCIIOHATHBIC TCPMHHBI, HaWTH WX 3HAUYCHHE B JMTeparype.

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