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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
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

MeTtoaudeckuii COBET: K.3.H., gouieHT O.B. Annpeesa



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
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.




®OH/I OHEHOYHbIX CPEIACTB

IIpuaoxenne 1

1 OnucaHue nmokKa3sarteJjel U KpUTEpHEB OLL€HUBAHUA KOMHETeHul/Iﬁ Ha pa3/INYHbIX
ITalnax ux (l)OpMPlpOBaHI/IH, OIIMCaHHUE IIKAJI OH€EHUBAHUA

1.1 Tloka3aresn U KpUTEPUU OLICHUBAHMS KOMIICTECHIIUN:

3VH, cocrapisroniye
KOMIICTCHIIHIO

Tlokazarenu olleHUBaHUA

Kpurepuu onenuBanus

Cpenctsa
OIICHUBAHMUSI

YK-1: CnocobeH ocymiecTBIsATh HOUCK, KPUTHICCKUN aHATIU3 U CHHTE3 HHPOPMAIIMH, TPUMEHSTh

CUCTEMHBIN oAXo 4 IJid pCIICHU A IMOCTABJICHHBIX 3a/1a4

3HATH METOBI
KOJIMYECTBEHHOI'O U
Ka4eCTBEHHOT'O aHAJIN3a,
MIPUMCHSICMBIC B
CHCTEMHOM ITOAXOJIE IS
peIICHNUS 3319 B
npodeccuoHanbHOMI
JIEITENHbHOCTH

U3y4aeT OCHOBHYIO U
JIOTIOJTHUTEIbHYIO
JUTEPaATypy, COAEPIKALLYIO
Marepuail 00 OCHOBHBIX
MHCTPYMEHTAJIBHBIX
CpeaCTBax u
MaTeMaTHYECKUX METOo/aXx,
WCTIOJIB3YEMBIX TSI
00paboTku
HYKOHOMHYECKUX JaHHBIX,
MeToAax
mubdepeHIHaTbHOrO U
MHTETPaIbHOTO
VCUUCIICHUS TSI
MOJrOTOBKHM K 3a4eTy, U
Onpocy

HOJHOTA U
COZIEPKATEITHLHOCTD
OTBETa Ha 3a4eTe, yCTHOM
OTIpoce, COOTBETCTBUE
OTBETOB MaTepuaiy,
coJiepKaIemMcs B
U3yYEHHOH JInTepaType

Teopernueckue
BOTIPOCHI K 3a4ETy
(1-53), mpakTuko-
OpPUECHTHPOBAHHBIE
3amanus K 3a4uety (1-
16), npakTuyeckue
3ananus (1-8), ompoc
(1-54)

Ymerb npUMeHATH
METOIbI
KOJIMYECTBEHHOTO U
KaueCTBEHHOTO aHAJIN3a,
IIPUMEHSIEMBIE B
CHUCTEMHOM IOJXOJE IS
pelieHus 3a1a4 B

pelieHue MpaKkTUKo-
OpPUEHTUPOBAHHBIX U
MIPAaKTUYECKUX 3a/IaHHM:
CHCTEMBI JIMHEHHBIX
ypaBHEHHIA, BEIYHCIICHUE
IpeeNoB, IPUMEHEHHE
QG epeHInaIbLHOTO |

MPAaBUIBHOCTh PELIEHUS
3aJlaHUM Ha BBIYHCIICHUE
CUCTEM JIMHEHHBIX
ypaBHEHUH, BHIYUCIICHUE
MPEIETOB,
uccaeaoBaHue QyHKIHHA
C IOMOIIIBLIO

Teopernueckue
BOIPOCHI K 3a4eTy
(1-53), mpaxTuko-
OpUEHTUPOBAHHBIE
3a1aHus K 3auety (1-
16), npakTHYEeCKHe
3ananus (1-8), onpoc

npodecCuoHaIbHON WHTETPAILHOTO MIPOU3BOIHBIX, (1-54)
JeSITeTbHOCTH VCUUCIICHUS JUTSl pEIICHHsI | BEIYMCIICHHE
HSKOHOMUYECKHUX 33/IaHUN | ONPEJIEICHHBIX U
HEOIpe/eIeHHBIX
WHTETPAJIOB;
Baagers HaBbIKaMHU penieHne IpaKkTUKO- 000CHOBAaHHOCTh Teopernueckue

PUMEHEHHS METOJIOB
KOJIMYECTBCHHOT'O U
Ka4eCTBEHHOTO aHAJIN3a,
NPUMEHSEMBIX B
CUCTEMHOM IIOAXO0A€C AJIA
pelieHus 3a1a4 B
npodecCHoHaNBHOM
JeSITEIbHOCTH

OpPUEHTHUPOBAHHBIX U
MPAKTUYECKUX 3aJaHUI
JTUHEWHO! anreOpsl U
AHAJTUTUYECKOMN
TE€OMETPHUH, U3 TEOPUHU
MIPECIIOB,
muddepeHIaTbLHOTO U
HMHTErPAIIBHOTO
UCYUCIICHUSA

MPUMEHEHHUS METOJI0B
JUISL pelIeHus 3aJaHui Ha
BBIYHMCIICHHE CUCTEM
JIMHEWHBIX YPaBHCHUH,
BBIYHCIICHHUE TIPEJIENIOB,
uccaeaoBaHue QyHKIUHA
C TIOMOIIBIO
MIPOU3BOJIHBIX,
BBIYHCIICHHE
OTNpeIeNIEHHBIX 1

BOIIPOCHI K 3a4ETy
(1-53), mpaxTuko-
OpPUEHTHPOBAHHbBIE
3amanus K 3a4dety (1-
16), npakTuyeckue
3amanus (1-8), ompoc
(1-54)




HEOIPEETEHHBIX
VHTETPajoB;

1.2 [lIxansl OIlEHUBAHUS:

Texymuii KOHTPOJIb YCIIEBAEMOCTH W MPOMEKYTOUYHAs aTTECTalllsl OCYLIECTBISIETCS B paMKax
HAKOIMUTENIbHOW OaJUTbHO-PEUTHHTOBOM crcTeMbl B 100-0amipHOM mIKane:

50-100 6anmnoB (3a4TEHO)

0-49 GaynoB (He 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 3aJaHHMs WJIU HHbIE MaTepHa/bl, HeOOXOAMMbIE JAJs
OLleHKM 3HaHM#, YMeHM#, HaBbIKOB U (W/iM) onbITa AEesATEeJbHOCTH, XapaKTepU3YIOLIUX
3Tanbl pOpMHPOBAHUA KOMIETEHLUI B IpolLecce 0CBOEHUA 06pa3oBaTe/IbHOW NPOrpaMMbl

Teoperuyeckne BONpoChI

Cucrembl TMHEMHBIX YPaBHEHUN, OCHOBHBIE ONPE/IENICHUs. DJIeMEeHTapHble IPeoOpa3OBaHusl.

Metonel  pemieHuss  cucTeM  JuHEHHBIX  ypaBHeHumil:  ['aycca,  JKopmana-I'aycca,

MOIU(PUIIMPOBAHHBIX KOPAAHOBBIX UCKIIOUEHHI.

3. Omnpenenurenu 2-ro 3-ro nopsakos. @opmyisl Kpamepa.

4. MuHop u anredpandeckoe I0MOJIHeHHE. TeopeMa 0 pa3aoKeHUH ONpeAeInuTeNs 3-T0 opsIKa 1Mo
nepBoil ctpoke. Onpeaenurens n-ro NopsaKa.

5. Marpunpl, ocHOBHBIE ompeaenaeHus. Onepauuy HaJl MaTpULaMu: cyMMa MaTpHll, IPOU3BeIeHUE
MaTpHULIbI HAa YUCIIO, IPOU3BEACHUE 2-X MATpPULL.

6. OO6parnas marpuna. Kpurepuii oOpatumoctu Matpuilsl. J[Ba crmoco0a mocTpoeHUs: 0OpaTHOU
MaTpPHULIBI.

7. MatpuuHblii cioco0 pemeHus: CUCTEM JTUHEHHBIX YpaBHEHUH.

8. OIHOpPOAHBIE CUCTEMBI YPAaBHEHUH. T€OpEMBI O pEIIEHNN OTHOPOAHBIX CUCTEM

9. Bexropsl. JInHEHBIE ONIEpPALIMY HAJT HUMH.

10. CkansipHO€ IPOU3BENIEHUE IBYX BEKTOPOB.

11.BexTopHOE ITpoU3BEIEHNE JBYX BEKTOPOB.

12. CmenieHHoe MPOU3BE/IEHUE TPEX BEKTOPOB.

13.Tlpsimas Ha TIOCKOCTH

14. KpuBble BTOpOTro mopsiika: OKpy»KHOCTb, SJUIMIIC, TUIepOoia, mapabona.

15.1InockocTh 1 npsAiMasi B MpOCTPAHCTBE.

16.1londaTe mpenenbHOM TOYKM MHOXKECTBA, OINPEACIEHUE TpeJeNa, TeoMETpUYecKas
MHTEpIIpeTalus npeaena GyHKIIH.

17.beckoneuno mainsle pyHkiuu. OrpanuueHHble (QyHKIMHA. OCHOBHBIE TEOpEMBI O OECKOHEYHO
MaJsiblX U OTPaHUYEHHBIX QYHKIUAX.

18.beckoneuno Gomnpine GyHKIUU. OCHOBHBIE CBOMCTBAa OECKOHEYHO OOMBIINX (YHKIUH.

19. OcHOBHBIE TEOPEMBI O TIPEIEIIaxX.

20.OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIHIX

21.Tlonsatue npou3BoHOM U nuddepeHirana GyHKIuu.

22.I'eomeTpHUYECKUI CMBICI IPOU3BOIHOM, KacaTeabHasi © HOPMaJlb K KPUBOIA.

23.Heobxomumoe ycnoBue nuddepermpyemMoctu GyHKITUH.

24.0OcHoBHbIE TTpaBuiIa Tu(GepeHITPOBAHUS.

25.0OcHoBHBIE CBOICTBA MU hepeHIrana.

26.I1pousBogHas CIIOKHOMN (YHKITHH.

27.11pon3BOHBIE BBICIIUX MOPSIIKOB.

28.0Omnpenenenue 3kcTpeMyma QyHKIHH.

29.Teopembl 0 HyHKIHSX, TUPHEPEHITNPYEMBIX Ha TPOMEKYTKE

30.IIpaBuno Jlonurass.
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31.UccnenoBanue GyHKIMU MeToAaMu AU(QepeHInanbHOr0 HCYUCICHHUS TOCTaTOYHbIE MPU3HAKU

MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKIUH.

32.JlocTaTOYHBIHN MPHU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DyHKITUH.

33.HauGospiiee 1 HaMMEHbIIIEe 3HAaUCHHUE (PYHKITUN Ha OTPE3KE.

34.Kputepuil JOKaJbHOTO JKCTPEMyMa, OCHOBAaHHBIM Ha BTOPOH IPOU3BOJHOM.
BBIITYKJIOCTH, BOTHYTOCTH (pyHKLMHU. Touku neperuda.

35.1Ipu3HaKy BBIMYKIOCTH (BOTHYTOCTH) (DYHKIINH.

36. HCO6XO,I[I/IMOC 1 JOCTATOYHOC YCJIIOBUS CYHICCTBOBAHUS TOUCK nepem6a. ACHMIITOTEL.

37.001mas cxema uccieoBanus GyHKIUU U TOCTPOSHHE Tpaduka.
38.IlepBooOpasnas ¢pyHKIHUH. TeopeMbl 0 MEPBOOOPA3HBIX.
39.Heomnpenenennslii uHTerpail. Teopema cyiiecTBOBaHUS.

40.CBoiicTBa HEONPEICIICHHOT O UHTETpaa.

41.MeTto/bl UHTETPUPOBAHUS: METOJI PA3TIOKEHHS; TOJICTAHOBKH; 110 YaCTSIM;
42.laTerpupoBaHKe BBIPAKEHUM, COAEPKAIIMX KBAIPATHBIA TPEXUJICH;

43.MHTerpupoBaHie paluoOHAIbHBIX (YHKIMNA U MPOCTEHITNX UPPALMOHATIBHBIX (DYHKITHIA;

44.VlaTerpupoBaHue TPUTOHOMETPUUYECKHUX (DYHKITHI.

45.Tlonstue o HEOEPyLIUXCSI HHTETpaiax.

46.11onsATHE MHTErPATIBHON CyMMBI. [ €OMETPUYECKHI1 CMBICH ONPEICICHHOTO HHTErpaa.
47.Teopema Cyl1eCTBOBAHUS ONPEEICHHOT0 UHTETpaa.

48.CBoiicTBa ONpECICHHOr0 HHTErpaia.

Tlonsarue

49.1loHsATHE ONpPEIEIEHHOIO HUHTErpaja C IEPEMEHHBIM BEPXHUM IIPENEIOM, TEOpeMa O €ro

nuddepeHITIpPyEeMOCTH.
50.®opmyna HeroTona-JleliOauma.
51.Teopema o0 3aMeHEe MEPEMEHHOM B ONPEICTICHHOM HHTErpaie.
52.MeTtoa UHTETPUPOBAHMS IO YACTSM B OIIPEICIEHHOM UHTErpase.
53.DKOHOMHYECKHE MPHUIIOKEHHS ONPEICIICHHOTO HHTErpaia

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHUA K 3a4eTy

1. Haiitu npousBenenue Mmatpuly, AB u BA,

5 7 =2 7 8 =2
2. ectu A=|-4 2 7|, B={3 0 5
2 3 -5 -2 2 0
3. Haiitu 3HaueHue onpeneauTesns:
2 2 -3
4 -1 2\
-3 1 -4

4. Pemmnts cucteMmy ypaBHeHUH MeTonoM Kpamepa:
xy+ 2x,+x, =8
dx, — 2x; = —2,
3'x1 - 4.’7{':' + 5.’1'-4 = 1':'
5. Pemmmth cucremy ypaBHEHHI MAaTPUUHBIM METOJIOM .
2xy +3x, —2x;=12

7. Pemmtb cucteMy JIMHEWHBIX ypaBHeHul MetonoM JKopaana-I'aycca:
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2xy —x;+x3=3
3x1 _sz-I_Exq :5

8. Harmucarts YPaBHCHUC ITJIOCKOCTH, HpOXOI[;IHIeI\/JI 4cpe3 TPU TOYKHU:
A(35_150)5 B(za '25 5)5 C(35 -69 7)

9. Haiitu paccrostnue ot Touku (2,-1,0) 1o miiockoctu
3+ x;,—2x53+5=0,

. AN6—x-2
10. Beruucnuth npenei: 11r1212—4
xX—> X —

: 1
11. Beruucnuts npenen (o npasuity Jlonuras) 11_‘)10‘(_2 —c1g’x
=0\ x

12. Haiitu mpon3BOHY 0 (DYHKITHIA:
X

1—-cosx

y= 5\/(2x2 — 4x3)4

13.1IpoBecTu uccienoBaHue PYHKIUU
21
y=x"—"—=x>+3x+15
2
14. BbruncauTb UHTErpat:

Ix sin xdx

15. BeIUNCINUTD UHTETpAIL:
j- x’dx
o Sxt+1

16. BeruucnuTh miomia s GUrypel, orpaHi4eHHON (QYHKIUAMU:

y=x u y=x°

3aueTHOE 3aJaHME BKJIIOYAET 2 TEOPETHMUECKUX Bompoca M 1 U3 mepedHs MpaKkTUKO-
OpPUEHTHPOBAHHBIX 33JaHUH.

Kpurepun oueHuBanmsi:
MaxkcuManbHOE KOJMYECTBO OAJUIOB 3a OTBET MO 3aueTHoMy 3amaHuio — 100 (kaxmaeiii Bompoc
MMeeT OJJMHAKOBBIN BEC MPU BHICTABIIEHUH UTOTOBOM OLIEHKH)

50-100 6a/10B (32a4TEHO) W3noxenusiii maTepualn (PaKTHUYECKH BEPEH, HAIWYUE TIIYOOKHX
UCYEPINBIBAIONINX 3HAHWM; NPAaBWIbHBIC, YBEPECHHBIC ACUCTBUS IIO
NPUMEHEHHIO TONYYeHHbIX 3HAHUI Ha NpPaKTHKe, TPaMOTHOE H
JIOTUYECKH CTPOMHOE M3JIOKEHUE MaTepHalia MPU OTBETE; MPAKTHKO-
OpPUEHTUPOBAHHOE 3aJaHue BBITIOJTHEHO MIPaBUIIbHO u
MIPOKOMMCHTHPOBAHO; HAJIW4YWC TBCPABLIX MW JOOCTATOYHO ITOJIHBIX
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3HaHUM, MpaBUJIbHBIE JCUCTBUA 10 IMPUMECHEHUIO 3HAaHUNM Ha
IIPAKTUKE, YETKOE HM3JI0KCHHE MAaTepHalla, JOIyCKAlOTCsA OTACIbHBIC
JIOTUYECKHE U CTWIMCTHYECKHE IIOIPEIIHOCTH, HEYBEPEHHOCTb H
HETOYHOCTb OTBETOB Ha JOIOJIHUTENBHBIE M HABOASIINE BOIPOCHI,
IIPaKTUKO-OPUEHTUPOBAHHOE 3aJJaHHE BBIIIOJIHEHO IIPABUJIBHO, HO HE
IIPOKOMMEHTHUPOBAHO; IIPH HENOJHOM OTBETE€ Ha  BOIPOCHI
3aTPYyAHACTCS OTBETUTh Ha JOIOJHUTEIBHBIE BOIPOCHI, IPAKTUKO-
OPUEHTHUPOBAHHOE 3a/laHUE BBIIIOJHEHO ¢ OUIMOKaMU U OTCYTCTBYIOT
KOMMEHTAapUU

0-49 6ay1510B (He 324YTEHO) OTBeTbl HE CBsI3aHBI C BONPOCAMH, HAJIMYME TPYObIX OLIMOOK B
OTBETE, HEIOHMMAaHHE CYIHOCTH H3J1araéMoro BOIIPOCa, HEyMEHUE
IPUMEHATHh 3HAHUS HA IPAaKTUKE, HEYBEPEHHOCTb U HETOYHOCTb
OTBETOB Ha JIONOJIHUTEIbHBIE M HABOJSAIIUE BOINPOCHI; MPAKTHKO-
OpPUEHTUPOBAHHOE 3a/IaHUE HE BBIIIOJIHEHO.

HpalcTuqecmle 3aJaHuA

IIpakTuyeckoe 3amanme 1 «MaTpulbl, onpeAenuTend U UX cBoicTBa. JIMHEWHbIE omepauuud Haj
Marpuiniamu. [lepeMHOXeHnEe MaTpUID)

Martpuupl. JIuHeliHble onepanuy HaJ MaTpULaMU U UX CBOMCTBA. Y MHOXeHUEe MaTpull. CBoiicTBa
nepeMHoxeHust Matpuil. Onpenenurenu 2-ro u 3-ro nopsaxos. CBoiicTBa onpeaenuteneid. Pemenue
cucTeM JuHEHHBIX anreOpandeckux ypaBHeHui (CJIAY) meronom Kpamepa.

IIpakTHueckoe 3aganue 2 «Matpuiia, oOpaTHas K 3aJJaHHON. Penrenre MaTpuuHbIX ypaBHEHU

AJNTOPUTM HaXO0XKJICHUSI MAaTPUIIbI, 0OOpPAaTHOM K 3aJIaHHOM. PEIICeHHEe OCHOBHBIX TUIIOB MAaTPUUHBIX
ypaBHeHui. "Pemenne CJIAY marpuunbiM ciocooom". CBenenne CJIAY k matpuuHoil Gopme u ee
pemrenne MatpuuHbiM criocobom. Pemenune CJIAY meronom [Maycca. Teopema Kponekepa-Kanemmm o
coBMmectHOCTH CJIAY. Pemienue onHopoaubeix CJIIAY

IMpakTnyeckoe 3ananue 3. «KBeKTOphI ¥ IMHEHHBIE ONIEpalliy HAJl HUMU»

Bekropel u nuHeliHble onepanuu  Hajy HuAMU'. ClIOKEHHWE W BBIYUTAHUE BEKTOPOB B
reomeTpuueckord ¢dopme. JIuHEHHBIE omepanmMM HaJa BEKTOpaMu B KoopauHaTaxX. CkanspHoe
MIPOU3BEJICHUE JIBYX BEKTOPOB. BeKTOpHOE Mpou3BeAeHUE ABYX BEKTOpOB. CMEIIaHHOE MPOU3BEICHHE
Tpex BeKkTopoB". CKalipHOE MPOU3BEIEHUE JIBYX BEKTOPOB B KOOpAMHATax. BekTopHOE mpou3BeneHue
JIBYX BEKTOpOB. CMeIIaHHOE MPOU3BEICHHE IBYX BEKTOPOB

IIpakTHyeckoe 3aganue 4. «IIpsimast Ha miockocTH. OKPY>KHOCTB U IIpsIMasi»
Paznuunble ciocoObl 3aaHus IPSMOM Ha MIIOCKOCTH. 3a7jauu Ha OKPY>KHOCTb M MPSIMYIO Ha

IIpakTuueckoe 3aganue 5. «IIpenensl. PackppiTie anredOpandecKux HEONPEACICHHOCTEH)
Brruucnenue npenenos. Packpeitue anrebpandecknx HeompezneneHHocTen (0/0), (co/o0), (00-00),
(0%*c0).

IIpakTuyeckoe 3aganue 6. «IIpasuna nuddepenunporanus. Tabauia npoU3BOIHBIXY.

[IpaBuna muddepeHIIPOBAHUS. Tabnuma MPOU3BO/IHBIX. OTtpaboTka TEXHHUKHU
mubdepennupoanus. "uddepeHuupoBanue QyHKIHMA, 3aJaHHBIX HESIBHO W MapaMeTPHUUYECKH.
[TpomsBogubie  BbICIUX moOpsakoB. JuddepennupoBanve (QyHKOMA, 3aJaHHBIX HESIBHO U
napameTpuuecku. HaxoxaeHne mpou3BOJHBIX BBICHINX MOPSIKOB



IIpakTnyeckoe 3axanue 7. «HeonpeneneHHblii HHTErpaD».

IlepBooOpa3nas. HeompeneneHHbI MHTErpaln M €ro CBOWCTBa. TaOnMyHOE HMHTETPHpPOBAHUE.
Tabmunoe wHTerpupoBanue. MHTErpupoBaHUe METOJOM 3aMEHBI NepeMeHHOU. MHTerpupoBaHue 1o
4acTsIM

IIpakTnyeckoe 3axanue 8. «OmnpeneneHHbI HHTETPAID»

MeToapl HHTETPUPOBAHUS TIO/ 3HAKOM OIPEAETICHHOr0 MHTerpana. Haxoxxaenue omnpeneneHHbIX
UHTETpaJoB C mnomombio ¢Gopmynsl HeioTona-JleiiOnumna. 3amMeHa mnepeMeHHOW TIO 3HAKOM
OIpEIETICHHOTO MHTETpaja

[Ipu opopmiieHnn penieHus 3a1a4 MOTYT ObITh HCTIOJIb30BaHbI MpuiiokeHus rnaketa LibreOffice

Kpurepun oueHuBanusi:
MakcuMaJIbHOE KOJIHYeCTBO 0a/1710B — 60 0a1)10B

3a BBINOJIHEHUE IpaKTUYECKUX 3agaHuil 1-4 oOyuaromuiics MokeT nosyduts 10 20 6asuios,
Ka)J10€ 3aJlaHKe IIPU ATOM OLICHUBAETCs J10 5 0aJJI0B

S 6asu10B 3a/ilaHue BBIOJIHEHO BEPHO

4 6a1a [Ipu BBITONTHEHUH 3aJaHMs OBLIM JTOMYIIEHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yabpTaT

2-3 f0asa [1pu BEINOJHEHUH 3a1aHKS OBLIN JIONYIIICHBI OIIHMOKH

1 6ann [Tpu BBIMOSHEHNH 33/1aHKS OBUIN TOMYIICHBI CYIIECTBEHHBIC ONTMOKH

0 6a10B 3aaHue HE BBITOJIHEHO

3a BBINOJHEHUE MPAKTUUYECKUX 3agaHuil 5-8 oOyuwatommuiics Moxer nonyuuts 10 40 6anios,
Ka)XJ10€ 3aJ]JaHu€e NMpH 3TOM olleHnBaercs A0 10 6ausioB

10 6an10B 3a/ilaHue BBINOJIHEHO BEPHO

7-9 6aJ110B [Ipu BBITOTHEHUH 3aaHMs OBLTM JTOMYIIEHBI HETOYHOCTH, HE BIIMSIONINE HA
pe3yabpTaT

4-6 0aJ1710B [Tpu BEIMOSHEHNH 3a1aHKS OBLIH JIOMYIICHBI OITHMOKH

1-3 6as1a [Ipu BbINIOJIHEHUH 3a4aHMsI ObUTU TONYIIEHBI CYIIECTBEHHBIE OIINOKU

0 6a10B 3aaHue HE BBITOJIHEHO

Omnpoc

—_—

. CuCTeMBl IMHEWHBIX YPaBHEHNI, OCHOBHBIE OIIPE/IEIICHHUS.

2. DrneMeHTapHbIe IPeoOpa30BaHUsL.

3. Meroapl  pemieHWss  CHCTEM  JUHEWHBIX  ypaBHeHuid: [laycca, JKopmana-I'aycca,
MOJIU(UIIMPOBAHHBIX JKOPAAHOBBIX UCKITIOYEHUH.

4. Onpenenurenu 2-ro 3-ro nopsakos. Dopmynsl Kpamepa.

5. MuHop u anreOpandeckoe JonoyiHeHHe. Teopema 0 pa3oKeHUH OINpeaesIuTeNs 3-T0 mopsaKa
10 nepBo ctpoke. OnpenenuTens n-ro NOpsaKa.

6. Matpuupl, ocHOBHbIE onpeneneHud. Onepanuu Haa MaTpullaMM: CyMMa MaTpull,
IIPOU3BEICHNAE MAaTPULIBI HA YHUCIIO, TPOU3BEACHUE 2-X MATpPULL.

7. Obpartnas matpuna. Kpurepuit oOparumoctu Matpuisl. J[Ba crocoba moctpoeHus: oOpaTHon
MaTpPHILIBL.

8. MaTpu4HbIii crtocod peneHns CUCTEM JIMHEHHBIX ypaBHEHUH.

9. OgHOpPOHBIE CUCTEMBI YpaBHEHUN. T€OpEMBI O pEeIIeHUH OJJTHOPOIHBIX CUCTEM

10. Bexropsl. JIuHeiHbie onepauy HaJl HUMH.

11. CkansipHO€ MpOU3BEICHUE ABYX BEKTOPOB.



12. BekTopHOE PON3BEECHHUE IBYX BEKTOPOB.

13. CMelieHHOE MTPOU3BEICHUE TPEX BEKTOPOB.

14. Ilpsimast Ha IIOCKOCTH

15. KpuBbie BTOpOTro mopsiaka: OKpy>XKHOCTb, JUIHTIC, TUIIEpOOoIIa, mapadora.

16. ITnockocTs U npsimMasi B IPOCTPAHCTBE.

17.TlonsiTue mpenenpHOW TOYKM MHOXKECTBA, ONpEAENCHHE Ipejena, TIeoMeTphdecKast
MHTEepHpeTanus npeaena GyHKInH.

18. beckoneuno mainbie ¢yHkuun. OrpanudyeHHbie QyHKIMH. OCHOBHBIE TEOPEMBI 0 OECKOHEUHO
MAaJIbIX ¥ OTPAaHMYCHHBIX (YHKIHAX.

19. beckoneuno 6osnpmue GyHknur. OCHOBHBIC CBOMCTBA OECKOHEUHO OOIBIINX (DYHKITHI.

20. OcHOBHBIE TEOPEMBI O IIpeieax.

21. OCHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (HYHKIIHIX

22. TlonsiTre npou3BoIHOU U tuddepenpana GyHKIUH.

23.'eoMeTpUUECKU CMBICI POU3BOAHOM, KacaTebHas U HOPMaJlb K KPUBOA.

24. Heob6xomumoe ycnoBue nuddepeHmpyemMoctu GyHKITUH.

25. OcHoBHbIE TIpaBuiIa ¢ GepeHITnPOBaHUS.

26. OcHoBHBIE CBOICTBA AU dhepeHImana.

27. IIpon3BoiHAs CJIOKHOW (DYHKITHH.

28. ITpon3BOHBIE BBICIINX MTOPSIIKOB.

29. Onpenenenue 3KCcTpeMyma (PyHKITUH.

30. Teopemsl 0 GyHKIUAX, TP PEpEeHIUPYEMBIX HA TIPOMEKYTKE

31. IIpaBumno Jlonuras.

32.UccnenoBanue (GyHKIMH MeTonamMu  Au(QepeHInanbHOT0 HUCYUCICHUS  JOCTaTOYHBIC
IIPU3HAKY MOHOTOHHOCTH U IIOCTOSIHCTBA (DYHKIIUH.

33. JlocTaTouHbIi PU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DyHKIIHH.

34. HauOounpliee 1 HauMeHblIIee 3HaueHne QyHKIIUN Ha OTPE3Ke.

35.Kpurepuil JIOKalnbHOIO 3KCTPEMyMa, OCHOBAHHBII Ha BTOpOHl mnpous3BoaHOH. IlonsaTHe
BBIYKJIOCTH, BOTHYTOCTH (QyHKIMHU. TOUKH neperuoda.

36. [Ipu3HaKy BHITYKIOCTH (BOTHYTOCTH) (DYHKIINH.

37. Heobxoammoe 1 TOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Mepernda. ACUMIITOTEHI.

38. O6mas cxema uccieoBaHus QYHKLIUU U TOCTpOEHHE rpadukKa.

39. IlepBooOpaznas pyHKIMU. TeopeMbl 0 TepBOOOPaA3HBIX.

40. HeonpenenenHslii uHTErpail. Teopema cyiiecTBOBaHUS.

41. CBoiCTBa HEONPEIEIEHHOTO UHTErPAJIa.

42. MeToapl MHTETPUPOBAHUS: METO]I Pa3JI0KEHNUS; TOJICTAHOBKH; 10 YaCTsIM;

43. IHTerpupoBaHye BbIPAKEHUM, COJIEPKAIINX KBaJIPATHBIN TPEXWICH;

44. VIaTerpupoBaHue palliOHANBHBIX QYHKIUH U IPOCTEHIINX UPPALIMOHAIBHBIX (QYHKINH;

45. aTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIIUH.

46. ITonsiTue 0 HEOEPYIIMXCSI UHTETpajiax.

47. IloHATrE NHTErPAIBHON CyMMBI. [ €OMETpHUYECKHI CMBICI ONPEAEIEHHOTO HHTETpaa.

48. Teopema cyI1ecTBOBaHUs ONPEACIEHHOI0 HHTErpasa.

49. CpoiicTBa OMpEAEIECHHOIO0 HHTErpasia.

50.IIoHsATHE OMpENENIEHHOr0 HMHTErpaja ¢ NEPEMEHHBIM BEPXHUM IPEIEIOM, TEOpEMa O €ro
g depeHInpyEeMOCTH.

51. ®opmyna HeroTona-JlelOHUIIA.

52. TeopeMa 0 3aMeHE ITEPEMEHHON B ONPEIETICHHOM HUHTETpaJIe.

53. Meroa UHTErpUPOBAHHUS 10 YACTSIM B OIIPENEIEHHOM UHTETpalle.

54. DKOHOMHUYECKHE MPUIIOKEHHUSI ONPENICTICHHOT0 UHTErpaia

Kpurepun oueHuBaHusi:
JlaHHBIN TIepedYeHb BOIPOCOB [UIsl IMPOBEJIEHUS OIpoca SBJISETCS NPUMEPHBIM. OH MOXET
aKTyaJIu3UpPOBAThCS MPENOJaBATENEM 10 HEOOXOIUMOCTH.



Onpoc TeMaTHYECKH OXBATHIBACT BCE pasfiefibl y4eOHOro Kypca W IMPOBOJAUTCS B YCTHOW WIIH
nmucbMeHHOW (QopMe (Ha ycMmoTpeHue TmpemnoaaBaTens). [pynmupoBKa BOMPOCOB MJIS  OIMpoca
MMPOU3BOAUTCA MPCIIOJaBaATCIICM.

MakcuMaJbHOe KOJIn4ecTBo 0a110B — 40 0a/1J10B

3a y4yacTue B omnpoce 00ydJaromuicss MOXeT moayduTs a0 40 6amios. B xone onpoca mpu oTBere
Ha OTJCJIbHBIN BOIIPOC 00YYAIIUKCS MOKET OTYUYHUTh JI0 2 HAJIIOB

2 das1a JlaH ToJIHBIA, pa3BEpHYTHIH OTBET HAa IOCTABJICHHBIM BONPOC, CUCTEMHO IOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAaHHUA 00 0OBEKTe, NPOSBISIONIASICS B CBOOOHOM
OTEPUPOBAHUU OCHOBHBIMH MOHSATHUSAMHU Yy4ueOHOro Kypca. OTBET XapaKTepu3yercs
COIEPKATENBHOCTBIO, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM M JIONOJHUTEIBHOU
JUTEpaTyphl, PEKOMEHyeMOW IO TeMe, YETKOCThIO U JIOTHYHOCTBHIO H3JI0KEHUS
Marepuana.

1 6ana Jlan HemoJIHBII M HEMNOCJEeJ0BaTENbHBIII OTBET HAa IIOCTABJIEHHBIM BOMIPOC.
[IpucyTcTBYIOT (PparMeHTapHOCTb, HEJIOTMYHOCTh H3N0KeHus. OOyuaromuiicss He
OCO3HAeT CBSI3U MEXJy IOHSATHSAMH, KOHLENTYyaJbHbIE IEPEeCEeYeHUs], CTPYKTypHBIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKPETHU3ALMsI U JOKA3aTENbHOCTh. JlOMOJIHUTENbHbBIE
U YTOYHSIOUIME BONPOCH IpenojaBaTelis HE MPUBOAAT K KOPPEKLUMU OTBETa Ha
IIOCTABJIEHHBIE BOIIPOCHI.

0 6as10B OOyuatomuiics 3aTpyAHAETCS] OTBETUTh Ha BOIPOCHI

3 MeToau4yecKue MaTepuasibl, OmpejesAIIAe NpPOoLEeAypPbl OLEHUBAHUA 3HAHWH,
YyMEHUH, HABbIKOB Y (MJH) ONbITA [JeATEeJbHOCTH, XapaKTEepPU3YWILUX ITalbl
dopmMHupoBaHuA KOMNETEHLUI

[Ipouenypsl oneHUBaHUS BKIIOYAOT B ce0s TEKYyHIMH KOHTPOJIb U IMPOMEXKYTOUHYIO
aTTECTAIUIO.

Tekymmuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C HCIOIb30BAHUEM OLIEHOYHBIX CPEJICTB,
IIPEJICTABICHHBIX B M. 2 JaHHOTO NPUJIOXKEHUS. Pe3ynbTaThl TEKYIIEro KOHTPOJS IOBOISATCS 10
CBEJICHUS CTYJEHTOB JI0 IPOMEKYTOUHOMN aTTECTAl[1H.

IIpoMeskyToUHasi aTTECTALUS IPOBOIUTCS B (hOpME 3aUeTa.

3ayeT MPOBOJUTCS IO PACIHMCAHUIO NPOMEXKYTOUHOM aTTecTallid B IMHCbMEHHOM BHJIE.
KonnuectBo BompocoB B 3aueTHOM 3aaaHud — 3. IIpoBepka OTBETOB M OOBSBICHHE PE3YIbTATOB
IIPOU3BOJUTCS B JI€Hb 3aueTa. Pe3yibTaThl aTTecTalMy 3aHOCATCS B BEIOMOCTb M 3aUETHYIO KHHXKKY
crynenta. CTyIeHTbI, HE MPOILIEANINE MPOMEXKYTOUHYIO aTTEeCTallMi0 MO TrpaduKy MPOMEKYTOUHON
aTTeCTalluy, TOJKHBI TUKBUIUPOBATH 33J0JDKEHHOCTh B YCTAaHOBJIEHHOM IMOPSJIKE.



Ipuioxkenue 2
METOANYECKHUE YKA3AHUS 11O OCBOEHUIO JUCHUIIJIMHBI

Y4eOHBIM MJIaHOM MPEAYCMOTPEHBI CIIETYIOIINE BUbI 3aHSITUMN:

- JIEKLIUU;

- IPAKTUYECKUE 3aHATUS.

B xone mpakrtudyeckux paboT pa3BUBAIOTCS HABBIKUM NPUMEHEHHMs] MATEMaTHMYECKUX METOJOB,
BbIOOpa HMHCTPYMEHTAJBHBIX CPEACTB i 00paOOTKM M aHaiM3a S3KOHOMUYECKHMX JaHHBIX B
npodecCUOHATIBLHOM 1A TeIbHOCTH

[Ipu noAroTOBKE K MPAaKTUYECKUM 3aHATUSAM KaXKIbIH CTYJEHT JIOJIKEH:

— W3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JIUTEPATYPY;

B mnpouecce NoAroToBKM K NPAaKTHYECKUM 3aHATHAM CTYAEHTBI MOTYT BOCIOJIB30BaThCS
KOHCYJIbTAl[USIMU NIPENOIaBaTENs.

Teoperuueckne BOMPOCH JODKHBI OBITh WM3YYEHBI CTYACHTAMH B XOAE CaMOCTOSTEIHHOMN
pabotel. KoHTpomb camocTOATENbHOW pabOThl CTYAEHTOB HajA Y4eOHOW MporpaMMmoil Kypca
OCYLIECTBIIIETCS METO/JO0M ompoca. B xozne camocTosTenbHOW paboThl KaxAbl CTYIEHT 00s3aH
IPOYUTATh OCHOBHYIO M IIO BO3MOXXHOCTH JOIOJHUTENIBHYIO JHMTEpPaTypy IO M3y4yaeMo TeMe.
Bbiienute HENOHATHBIE TEPMUHBI, HAWTH UX 3HAYCHUE B JINTEPATYpE.

JUis IOArOTOBKM K 3aHATHSIM, TEKYIIEMY KOHTPOJIIO U MPOMEXYTOYHOM aTTeCTalluu CTYAEHTHI
MOTYT BOCIIOJIb30BaThCs AJIEKTPOHHO-OMOIMOTEUHBIMU cUcTeMaMu. Taroke o0ydaromuecss MOTyT B3SITh
Ha JIOM HEOOXOIUMYI0 JUTepaTypy Ha aOOHEMEHTE YHHUBEPCUTETCKOH OuOIuMoTeku Win
BOCIIOJIb30BaThCSl YUTAJIbHBIMU 3aJIaMHU.
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