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KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 1(1.1)
Kypee>) Htoro
Henens 17 5/6
Bun 3anaruit v | PO | vIo PII
Jlexuu
IIpaxkTuueckue
Hroro ayn. 12 |12 |12 |12
KonTtaktHas padota 12 [12 |12 |12
Cawm. pabora 92 192 192 (92
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 108 | 108 | 108 | 108
OCHOBAHMHME

YueOHbIH TUTaH YTBEPKIIEH YUEHBIM coBeTOM YHmBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 1.).

[Iporpammy cocraBui(u): K..-M.H., qoueHT, YyBeHkoB AHartonuii DegopoBUY;K.T.H., JOLEHT, XpaMoB Biagumup
Buxkroposuu

3aB. kadenpoii: 1.3.H., noueHt FO.I". UepHsbimera

MeTtoanaeckuii COBET: 1.3.H., mpodeccop B.M. JIxxyxa



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

pa6orsl / popma ITA Kypc 4acoB Komnerenun

Ne HaunmeHnoBaHue TeMbl, KPaTKoe coaep:KaHue

Tema "Marpuipl, onpenenuTeNM U MX CBOMCTBA. JIMHEWHBIC omepanuu
Hay Marpunamu. [lepemHOXeHume Marpun. Marpuna, oOpartHas K
3alaHHOM. MarpuyHble ypaBHeHUs. PemieHwe cucteM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluneiiHble omepanuu HaJ MaTpullaMd M HX CBOMCTBA.
1.1 | YmMHO)eHue marpunl. CBoiicTBa mepeMHOKeHHsI MaTpull. Onpenenurteny 2-| JIeKInOHHBIE 3aHATHS 1 2 VK-1
ro u 3-ro mnopsaxoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JMHEHHBIX anrebpanyeckux ypaBHenui (CJIAY) meromom Kpamepa.
Pemenne onpenenenusix CJIAY meromom I'aycca. Marpuma, oOpatHas Kk
3aJaHHON. AJITOPUTM HaXOXJCHHUS 00paTHON Matpuilbl. OCHOBHBIC THIIBI
MaTpuuHbIX ypaBHeHUH. Pemenue CJIAY MaTpuuHbIM CIIOCOOOM.

Tema "Marpuipl, onpenenuTe]d U UX CBOMCTBA. JIMHEWHBIE omepanuu
Hay Marpuiamu. [lepemMHOXeHHMe Marpun. Marpuma, oOpartHas K
3alaHHOM. MarpuyHble ypaBHEeHHUs. PemieHue cucTeM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluneilHble omnepanuu HaJ MaTpullaMd U HX CBOMCTBA.
1.2 | YmMHOXeHne Matpun. CBoiicTBa mepeMHOXKeHU Marpull. OnpeaenuTeny 2-
ro u 3-ro mopsnkoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JUHEHHBIX anredpanyeckux ypasHenuii (CJIAY) merogom Kpamepa.
Ceemenne CJIAY k Marpu4HOil QopMe U ee pelIeHHe MaTpHYHBIM
cnocobom. Pemenne CJIAY wmeromom Iaycca. Teopema Kponekepa-
Kanennu o coBmectnoctu CJIAY. Pemenne oqnoponusix CJIAY.

[IpaxTuyeckue 1 5
3aHATHSA

VK-1

Tema "Marpuipl, onpeaenuTe]d U UX CBOMCTBA. JIMHeWHBIE omepanuu
Hajx Marpunamiu. [lepeMHO)xeHne MaTpun'.

Marpunpsl. JluneitHple omepanuy Haa MaTpUIlaMd W HX CBOMCTBA. CamocTosTenpHast | 5
‘YMuoxenue marpuil. CBoiicTBa nepeMHOKeHHs MaTpull. Onpenenurenu 2- pabora
ro u 3-ro mnopsgkoB. CpoiicTBa omnpenenuteneld. Pemenne cucrem
JMHeNHbIX anredpandeckux ypasHenuit (CJIAY) merogom Kpamepa.

1.3 YK-1

Tema "Ompemenutenn u wux cBoiictBa. Pemenune CJIAY wmeromom
Kpamepa".

1.4 | Bbluucnenue onpenenutenei 2-ro u 3-ro nopsiakos. Pemenue CIIAY
metonoM Kpamepa. Brruncnennme onpenemureneit 4-ro  mopsaka C
HCIIOJIb30BAHUEM CBOICTB ONIpEIEIUTENCH.

CamocTosTeIbHAS 1 2

paGora VK-1

Tema "Marpuua, oOpatHas K 3aganHoil. Marpuunble ypaBHeHus. Pemienne
cucTeM JuHeHHbIX anreOpanueckux ypasHeHuit (CJIAY) marpuyHbIM
crniocoboM. Pemenue onpenenennsix CJIAY meronom I"aycca”. CamocrosiTenbHast 4
Pemrenne onpenenennbix CJIAY meromom [Maycca. Marpuia, obparHas K pabora
3aJJaHHON. AJITOPUTM HaXOXJCHHUs 00paTtHON Martpuilbl. OCHOBHBIC THIIBI
MaTpuuHbIX ypaBHeHHH. Pemenne CJIAY mMarpuuHbIM ciocoOoMm.

VYK-1




Tema "Perenne CJIAY marpuussiv ciocobom".
16 Ceenenne CJIAY k marpuuHoit ¢GopMe M ee pelIeHHE MaTpHYHBIM CamocTosTenpHast 1 4 VK-1
’ cnocobom. Pemenne CJIAY wmeromom I'aycca. Teopema Kponekepa- pabora
Kanenmu o coBmectHocT CJIAY. Pemmenne onqaoponasrx CJIAY.
Tema "Marpuma, ofOparHas K 3aJaHHOW. PemeHune MaTpUYHBIX
i o N CamocrosiTenbHast
1.7 | ypaBHeHuit". AJNTOpUTM HaXOXJICHHS MATPHIbI, OOpPAaTHOH K 3a/JaHHOM. pabora 1 2 VK-1
pelIeHre OCHOBHBIX TUIIOB MATPHYHBIX YPAaBHCHUI.
1.8 | Pemenue npakTuueckux 3aiaHuii ¢ npumenenueM nakera LibreOffice CaMo;;%’;TTzHLHaﬂ 1 6 VK-1
Pa3nen 2. DieMeHThI BeKTOPHOI aJIred0pbl M aHAJIMTHYECKOH reoMeTpuu
Buj 3ansTus / Cemectp /| KoamuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOE COAEP:KAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "Bekropsl W JIHHEHHBIE ONepalWd Hal HUMH. AHAIWTHYECKas
reomeTpus Ha ockoctH. [Ipsimas. Kpusbie Broporo nopsiaka"
BexTopsbl, nuHeiiHble omepanyMM HaJl HUMU M UX CBoiicTBa. Bekropnl B
2.1 | mexap-ToBOi MPsAIMOYTobHOI cucreMe KoopauHar. Ckalsipoe U BeKTOpHOE | JIeKIMOHHbIE 3aHATUS 1 2 VK-1
MPOU3BEICHUS IBYX BEKTOPOB. CMEIIaHHOE NPOU3BEACHUE TPEX BEKTOPOB.
[Ipsimast Ha IUIOCKOCTU M OCHOBHBIE CIIOCOOBI e 3a1anus. Kpubie BToporo
MOPSIKA: OKPYIKHOCTb, ILIMIIC, runepOoa, napadona.
Tema "Bektopbl W IJMHEHHBIC ONEpalUKM Hal HUMH. AHAIUTHYECKas
reomeTpus Ha iockoctH. [Ipsmasi. Kpusbie Broporo mopsiaka".
CroxeHHe W BBIYMTAHUE BEKTOPOB B reomerpuyeckor gopme. JInHeliHbie
omepanyM HaJ BEKTOpaMH B KoopauHaraX. "CKaJsipHOE IpOU3BEICHHE
75 |/BYX BEKTOPOB. BexropHoe npousBeneHHe ABYX BeKTOpoB. CMeliaHHOE [Mpaktiyeckue | ’ V-1
’ TpOU3BeTIeHNHEe TpeX BeKTOpoB'". CKalsipHOE MPOH3BEIECHHE ABYX BEKTOPOB 3aHATHUS
B KoopauHarax. BekTopHoe mpousBeneHue IByX BeKTOpoB. CMelraHHOe
MIPOU3BEICHHE JBYX BEKTOPOB.
Pasnuunble cnocoObl 3amaHusi HpSAMOW Ha IUIOCKOCTH. IlpakTHdeckue
3aaHKsl HA OKPYXKHOCTb U IPSIMYIO Ha INIOCKOCTH.
Tema "BekTops! ¥ JIMHEHHbIE ONepauy HaJl HUMH'".
. . CamocTosiTenpHas
2.3 | CnoxeHue ¥ BEIYMTAaHHE BEKTOPOB B reoMeTpudeckoii popme. Jlnneitnse pabora 1 4 YK-1
oIepanuy Hajl BEKTOpaMH B KOOpJIMHATAX.
Tema "AnamuTmueckass reoMmeTpus Ha 1ockoctd. [Ipsimas. Kpussie
54 |BTOporo nopsiaka'. CamocTosiTenpHas 1 3 VK-1
Pa3nuunble crnocoObl 3asaHust NpsIMOM Ha IUIOCKOCTH. [IpakTnueckue pabora
3aaHKsl Ha OKPY)KHOCTb U NPSIMYIO Ha IIOCKOCTH.
2.5 | Peurenue npaktuueckux 3amannii ¢ npuMeHenneM makera LibreOffice CaMO;;%:_anHaﬂ 1 6 YK-1
Paznen 3. [Ipeneast. IuddepennuanbHoe ncuucjieHne PyHKIUM OHOM NepeMeHHOI
Bun 3ansitus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJepKaHue Komnerenuun
pabotsl / popma ITA Kypc 4acoB
Tema '"Ilpemenbl. PackpbiTne anreOpandeckux HEONpPEICICHHOCTEH.
IIpousBonHbIe".
Omnpenenenue npenena ¢ynkuun. CpoiicTBa npenenoB. OCHOBHBIE THITHI
HEOINpPEeCNICHHOCTEel M CcmocoObl  MX  packpblTHsi. HempepbIBHOCTB
3.1 ymKiuin. N JlexunoHHbIe 3aHATHSA 1 2 VK-1
Omnpenenenne npousBonHoit. IlpaBuna muddepenunposanus. Tabnuua
npousBonHbIX. [Ipom3Bognbie Beicnx mopsakoB. [IpaBuino Jlomwmrans.
[Ipumenenne nMpou3BOIHBIX. PackpbiTre HEONpeneneHHOCTEe! C TOMOIIBIO
npaBuia Jlonuransd. IIpuMmeHeHMe NPOU3BOAHBIX K HCCIIEJOBAHHIO
GbyHKIHH
Tema "Ilpemembl. PackpeiTme anreOpandecKuxX HEOMPEACTCHHOCTEH.
MIPOU3BOJHBIE" .
Beruncnenue npenenos. PackpsiTue anreOpandeckux HeoIlpeieeHHOCTeH
32 (0/0), (c0/0), (00-00), (0*00). [paxTHyeckue 1 2 VK-1
™ |llpaBuna muddepenumpoBanus. Tabmuma npousBoxHbIX.OTpaboTKa 3aHATHS
TexHuku  auddepenuuposanus.  duddepenuupoBanue  GyHkuuii,
3aJaHHBIX HESBHO M MapaMeTpuueckd. HaxokaeHne NpOHU3BOIHBIX
BBICIINX MOPSAKOB.
Tema '"llpemensl. PackpbiTie anreOpanveckux HeEOMpeAeIeHHOCTEH" .
. CamocTosiTenbHas
3.3 | Bouucnenue npeznenos. PackpeiTie anredpanyeckux HEONpeAeeHHOCTeH 6 1 2 VK-1
(0/0). (o)), (20-0), (0*). ppo
34 Tema "Crernpenensi. CpaBHeHHE OECKOHEUHO MabIX BETHIHH". CamocrosTenpHas | 5 VK-1
: Cneurnpenensl. CpaBHEHHE OECKOHEYHO MaJbIX BEJTUUHUH. pabora
Tewma "IIpousBonHsie".
Omnpenenenne npousBognoi. IlpaBuna auddepenumposanus. Tabnuna
CamocTosiTenpHas
3.5 |mpousBoxmHbIX. [IpomsBomHble BeIcIIMX mopsakoB. [IpaBwio Jlomurans. pabora 1 2 YK-1

[IpumeneHne npon3BOAHBIX. PackphITHE HEONPENEICHHOCTENH C TTOMOIIBIO
npaBwia Jlonutansa. IlpumeHeHuMe NPOM3BOAHBIX K  HCCIEIOBAHUIO




dyHKIH.
Tema  "JluddepenunpoBanne  QGyHKUMil, 3aAaHHBIX  HESIBHO U
36 |Mapamerpuuecky. [Tpou3sBoHbIE BBICIINX MOPSAKOB". CamocrosiTesbHast 1 5 VK-1
| Juddepennuposanne (yHKIMI, 3aJaHHBIX HEIBHO M INApaMETPHUYCCKH. pabora
HaxoxaeHue npon3BOAHBIX BBICIINX MOPSAKOB.
Tema "quddepenuman. [Ipasuno Jlonurans".
o CamocrosiTesbHast
3.7 |Haxoxnenue muddepenmanon GyHKIH. Packpeitue 6 1 4 YK-1
HEOIPEIeNICHHOCTEH ¢ moMobio npasuia Jlonuras. pabora
Tema "HccnenoBanue GyHKLHUIHA ¢ TOMOIIBIO IPOU3BOIHBIX".
38 UccnenoBanne ¢QyHKIHA HAa MOHOTOHHOCTH M TOYKH 3KCTPEMyMa. CamMocTosTenpHast | 4 VK-1
" | UccnenoBanne (yHKIMH Ha BBITYKJIOCTh, BOTHYTOCTb, TOYKM Heperuda. pabora
ITonHoe uccnenoBanue GpyHKIUH.
3.9 |[Pemenue npakTHuecKuX 3aaHuii ¢ npuMeHeHneM nakera LibreOffice CaMO;:l%’(I)TTzHLHa’I 1 6 YK-1
Paznen 4. HeonpeneJieHnsblii U onpeaeIeHHbI HHTErpaJl.
Buj 3ansaTus / Cemectp /| KoamuectBo
Ne HanmenoBaHue TeMbl, KpaTKoe coepKaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "IlepBoobpa3nas. HeonpeneneHHblit HHTErpas u ero cBoicTea'.
41 Ilonsitne u cBoiicTBa nepBooOpasHOi M HeompexneneHHoro uHrerpana.| CamocrosTenbHas 1 4 VK-1
Tabnmuua wuHTerpanoB. MHTerpupoBaHue BBIpRKEHHH, colepiKalux pabora
KBAIpaTHBIH TPEXWICH B 3HaMeHartele. IHTerpupoBanue o 4acTsim.
Tema "OmpeneneHHblii HHTErpasl. MeTOABI HHTETPUPOBAHUS IO 3HAKOM
OIpe/IeNICHHOTO HTerpana’.
42 VHTerpupoBaHue panyoHaIbHBIX W HPPAlMOHAIBHBIX (QyHKIuil. Metonsl| CaMocTosTenbHas 1 4 VK-1
" |unrerpupoBanus  TpuroHomerpuueckux — ¢GyHkumi.  OnpenereHHbINH pabora
uHTerpan u ero cpoiictBa. Popmyna HeroroHa-JleitOHMIIA BBIYHUCICHUS
OIPEJICNICHHOTO MHTErpaa.
Tema "HHTerpupoBaHue panuoHanbHbIX (yHKUMHA. VppaluoHaIbHBIX U
TPUTOHOMETPUYECKHX (PYHKLIHN".
43 HurerpupoBanue panuoHaNbHbIX (QYHKIMH ¢ moMouplo pasnoxenus ux| CamocrosTenbHas 1 6 VK-1
Ha mpocredmme ApoOu. MHTerpupoBaHue MPPALMOHAIBHBIX (DYHKLHUH C pabora
TIOMOLIBIO CTENEHHBIX 3aMeH. Mertozs UHTET PUPOBAHUSL
TPUTOHOMETPUYECKHX (DYHKIIMH.
4.4 Tema "HuTerpuposanue no yactsim". CamocrosiTesbHas 1 4 VK-1
" | MHTerpupoBaHue IO 4acCTAM. pabora
Tema "OmnpeneneHHblii HHTErpas. MeTOAbBl MHTETPUPOBAHUS IO 3HAKOM
OIpeIeNICHHOro HTerpana'.
CamocTosiTenpHas
4.5 |HaxoxkneHHe ONpENENECHHBIX HHTETPAoB C  IIOMONIBIO  (hOPMYIIBI 6 1 4 VK-1
Herorona-Jleitbuuia. 3amMeHa MepeMEHHOH MO 3HAKOM OMPEIeICHHOTO pabora
UHTErpala.
46 Tema "HecobcTBeHHBIH HHTErpan”. CamocrosiTenbHast 1 5 VK-1
" | BeruncieHne HeCOOCTBEHHBIX HHTETPAJIOB. pabora
Tema "I'eomeTpuueckue U SKOHOMUUECKUE MPUIIOKEHUS HEOTIPEAEIICHHOTO
¥ OIpEIeNICHHOTO HHTerpana'.
. CamocrosiTenbHast
4.7 |BbluucieHue IIIOMAAEH, MAMH JAYyr W OOBEMOB C  IOMOIIBIO 6 1 2 VK-1
OIIPEICNICHHOTO UHTErpana. JKOHOMHYECKUE NPUIIOKEHHUS! ONPEAEIICHHOTO pabora
HHTErpaa.
4.8 | Pemenue nmpakTHYeCcKUX 33laHuUi ¢ mpuMeHeHneM makera LibreOffice CaMO;z%’:)TTZHbHaﬂ 1 6 VK-1
4.9 |TlonroroBka K MpOMEXYTOYHON aTTECTALUI 3auer 1 4 YK-1

4. POHJ] OIIEHOYHbBIX CPEICTB

CprKTypa n COOCpKaHHUC d)OHHa OLCHOYHBIX CPCACTB I TIPOBCACHHSA TCEKYLICTO KOHTPOJA H HpOMe)KyTO‘IHOﬁ arTeCTalu
MpPEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 1 x pa60qel‘/'1 nporpamMme JUCHUIIIIUHBI.

5. YYHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, Bubnuorexa /
3arnaBue W3znarenscTBO, IO
COCTaBUTENN Kommuectso
1 Makapos E. B., JIyary | Beicmias maTeMarnka: pyKOBOACTBO K PEIICHHIO Mocksa: ®usmariut, 2005 | OBC «YHusepcuterckas
K. H. 3ama4: yaeOHoe mocobue OuOIMOTEeKa OHJIANHY
2 Manaxos, A. H. Maremaruka. Beiciuas MaremMaruka: yueOHoe Mocksa: EBpasuiickuit 9BC «IPR SMART»
nocobue OTKPBITBIN UHCTUTYT, 2009
3 I'ycak A. A. Bricmras maremarnka: yaeOHHK Mumuck: TerpaCucremc, OBC «YHuBepcureTckas

2009

OuOIMOTEKA OHIAHY




ABTOpHI, bnbmmorexa /
3arnnaBue WznarenscTBO, rox
COCTaBUTEHU Konnuectro
4 Cryznent. Actiupant. MccnenoBarens: BnanuBocrok: Dxcrnept- OBbC «YHuBepcurerckas
BCEPOCCUICKUI Hay4HBIN JKypHAI: XKypHal Hayxka, 2020 OMOIMOTEKA OHIANH)Y
5 Anxwuios, A. B., Bricmas maremaruka. B 2 gactax. Y.1: Beiciiast VibpaHOBCK: YJIbIHOBCKUNA 9BC «IPR SMART»
Beasmucos, I1. A., MareMarHka: yueOHoe mocobue rOCYIapCTBEHHBIN
Pemretnukos, 10. A., TEXHUUYECKUH YHUBEPCUTET,
Bensmucosa, I1. A. 2017
6 Ankwuios, A. B., Briciias maremaruka. B 2 gactax. U.2: Beiciast VIIbSHOBCK: YIIbSIHOBCKHIA OBC «IPR SMART»
Benbemucos, I1. A., MareMaTHKa: yuyeGHoe mocodue roCyIapCTBEHHBIN
Pemernukos, 10. A., TEXHUYECKUH YHUBEPCHTET,
Bensmucosa, I1. A. 2017

5.2. IIpodeccuonanbHblie 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HCC "Tapant” https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy:)K0a CTAaTUCTUKH https://rosstat.gov.ru/ (cBOOOIHBIN TOCTYII)
O6mepoccuiickuii MaTemMaTudeckuii mopran http://www.mathnet.ru/ (cBoGogHBIH KOCTYII)

5.3. IlepeueHb NpOrpaMMHOro odecrnedeHus

Onepanuonnas cucrema PEJI OC
CBo0OoxHO pacnpocTpanseMsli oducHsii maket LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AIOLIHXCSH ¢ OrTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

ITpn HEOOXOMMMOCTH IO 3asIBIICHUIO 00YYAIOIIETOCS C OTPaHWYCHHBIMU BO3MOXXHOCTSIMH 3I0POBBS yIEOHO-METOIMYCCKHAE MaTepHAaIbI
MPEOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHUUYCHHSAM 3IOPOBbS M BOCHPHUATHS MH(popMarwd. [ Wl ¢ HApyHIIEHHSIMH
3peHust: B hopMe ayanodaiina; B meyaTHoi GpopMe yBeIWYeHHBIM mpudToM. [ uI] ¢ HapyleHUsAMHU ciiyXa: B (opMe 3JIEKTPOHHOTO
JOKYMEHTa; B IedaTHol (opme. JlJist ULl ¢ HApYILICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3IEKTPOHHOTO JIOKYMEHTa; B
neyaTHoU opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JTUCIIUITJINHBbI

INomewenust Juisi Bcex BUIOB paloT, NPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIU3HPOBAHHON
y4eOHON MeOEIbI0 M TEXHUYECKHMY CPEICTBAMH O0Y4EHHUS:

- CTOIIBI, CTYJIBS;

- IepCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIepEeHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS JTOCKA.

IToMerenust 1y caMOCTOSTENbHOM PabOThl OO0YUYAIOMIMXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJKITIOYEHUS K
cetr "MHTepHET" M 00ECTICYCHUEM IOCTYTIA K 3JICKTPOHHON HH(DOpMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOIUYECKHUE YKAZAHUA JJIA OBYYAIOIIIUXCA 110 OCBOEHUIO TN CITUITJINHBI

Meronudeckue YKa3aHHus 110 OCBOCHHUIO JUCHUIIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qel71 nporpaMme JUCHUIIIIUHBI.




®OH/I OHEHOYHbIX CPEACTB

[punoxenne 1

1 OnucaHue nmokKasarteJjen U KpUTEpHEB OLL€HUBAHUA KOMHeTeHul/lﬁ Ha pa3/INYHbIX
ITalnax ux (l)OpMPlpOBaHI/IH, OIIMCaHHUE IIKAJI OH€EHUBAHUA

1.1 IToka3arenu u KPpUTCpUH OLICHHBAHU S KOMIIETEHITHI:

3VH, cocrasisroniyue
KOMIIETEHIIUIO

IlokazaTenu oneHUBaHUS

Kputepuu onenuBanus

CpencrtBa
OLICHUBAHUS

VYK-1: CriocobeH ocymecTBIsATh IOMCK, KpUTUYECKUH aHAIN3 U CUHTE3 MH()OPMaLUK, TPUMEHSTh

CUCTEMHBIN noAXOoa AJid PECIICHU A IMMOCTABJICHHBIX 3a/1a4

3HATH METOBI
KOJIUYECTBECHHOTO U
KaueCTBCHHOI'O aHAJIN3a,
IIPUMECHSCMBIC B
CHCTEMHOM ITOAXOC JIJIS
peIICHNs 33/]1a4 B
npodeccCHoHaATBLHOM
JIEeATEeILHOCTH

M3y4aeT OCHOBHYIO U
JIOTIOJTHUTEIILHY O
JUTEPATyPy, COACPKAILYIO
MaTepual 00 OCHOBHBIX
WHCTPYMEHTAIBLHBIX
CpeAcTBax u
MaTEMaTHYECKUX METOaX,
UCTIOJIB3YEMBIX TSI
o0paboTku
HYKOHOMHYECKUX JTaHHBIX,
MeToAax
nuddepeHIaIBHOTO U
UHTETPAIBHOTO
VCYUCIICHUS JUISI
MOJITOTOBKH K 3a4eTy, U
OIPOCy

MOJIHOTA U
COJIEpKATEIBHOCTD
OTBETA Ha 3a4eTe, YCTHOM
OIpoce, COOTBETCTBHE
OTBETOB MaTEpuUaly,
coziepxaniemMcs B
M3yYEHHOM JINTEPATYPE

TeopeTnueckue
BOIIPOCHI K 3a4eTy
(1-53), npakTHKO-
OpUEHTUPOBAHHBIE
3a1aHus K 3auety (1-
16), npakTH4eCcKre
3ananus (1-8), onpoc
(1-54)

Ymerb npuUMeHATH
METO/BbI
KOJIMYECTBEHHOTO U
KaueCTBEHHOI'0 aHAJIN3a,
IIPUMEHSIEMBIE B
CHUCTEMHOM IOAXOAEC IS
penieHus 3a1ad B

perieHue MpaKTHKO-
OpPUEHTHUPOBAHHBIX U
MPAKTUYECKUX 3aJaHHI:
CHCTEMBI THHCHHBIX
ypaBHEHUH, BEIYHCIICHHUE
MpeAesioB, IPUMEHEHNE
muddepeHIHaTbHOTO U

MPaBWIBHOCTh PEIIECHUS
3aJaHUM Ha BEIYKCIICHUE
CHCTEM JIMHEHHBIX
YPaBHEHUI, BBIYUCIICHUE
MPEIETOB,
uccienoBanue GpyHKInun
C TOMOIIIBLIO

Teopernueckue
BOIIPOCHI K 3a4eTy
(1-53), npakTHKo-
OpPUEHTHUPOBAHHbBIE
3ajaHus K 3auety (1-
16), npakTuyeckue
3amanus (1-8), ompoc

npodeccHoHaNBHOM MHTErPATILHOTO MIPOU3BOAHBIX, (1-54)
JIESITEIIBHOCTH WCYHCIICHUS JIJIS PEIICHUS | BRIYUCIICHUE
HSKOHOMUYECKHUX 3a/IaHUN | ONIPEICIICHHBIX U
HEOIpeAeIICHHBIX
WHTETPAJIOB;
Baaners HaBBIKAMU peleHne MPaKTUKO- 000CHOBaHHOCTh Teopernueckue

MNPUMCHCHUA MCTOOOB
KOJINYECTBEHHOTO U
Ka4yeCTBEHHOTO aHaIn3a,
NPUMEHSIEMBIX B
CHUCTEMHOM TIOJIXO0/I€ /ISt
peleHus 3a/1a4 B
npodecCuoHaIbHON
JeSITETIbHOCTH

OpPUEHTHUPOBAHHBIX U
MPaKTUYECKHX 3a1aHUI
JTUHEWHOW anreOpsl 1
aHAJTUTHYECKOMN
re€OMETPHH, U3 TEOPUHU
NIPE/IEIIOB,
TQpepeHIaTHLHOTO H
MHTErpajibHOTO
VCUNCIICHUS

MIPUMEHEHHUS METOJI0B
JUTSI pEIIeHUs 3a/JaHui Ha
BBIYHUCIICHHE CUCTEM
JIMHEWHBIX YpaBHEHUH,
BBIUHCJIEHHE MIPENIETIOB,
uccienoBanue GyHKInun
C TIOMOIIIbIO
MIPOU3BOIHBIX,
BBIYHCIICHHE
OTpeIeNICHHBIX

BOTIPOCHI K 3a4ETy
(1-53), mpakTHKO-
OpPUEHTHPOBAHHBIE
3ajaHus K 3a4ery (1-
16), npakTuyeckue
3ananus (1-8), ompoc
(1-54)




HEOIPECIICHHBIX
WUHTETPAJIOB;

1.2 IIIkans! OIleHUBAHUA:

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEXYTOUYHAsl aTTECTallUsl OCYLIECTBISETCS B paMKax
HaKOMUTENbHOU OanmbHO-peiiTHHroBOM cuctemsl B 100-0annpHoi mikase:

50-100 6anoB (3auTeHO)

0-49 6anoB (He 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 3aJaHHMs WJIU HHbIE MaTepHabl, HeOOXOAMMbIE AJs
OLleHKM 3HaHMI, YMEHM#, HaBbIKOB U (W/IM) onbITa AeSTEeJbHOCTH, XapaKTepU3YIOLIUX
3Tanbl pOpMHPOBAHUA KOMIETEHLUI B IpoLecce 0CBOEHUA 06pa3oBaTe/IbHOM NPOrpaMMbl

TeopeTnyeckue BONpPOCHI

Cucrtembl TUHEHHBIX YPaBHEHUN, OCHOBHBIE OMpe/Ie/IeHUs. DJIeMeHTapHble TPeoOpa3OBaHusl.

2. Mertoapl  pemieHUS ~ CHCTeM  JIMHEWHBIX  ypaBHeHuid:  [aycca,  JKopmama-I'aycca,

MOIU(PUIIMPOBAHHBIX KOPAAHOBBIX UCKIIOYCHHIA.

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

4. MuHop u anreOpanyeckoe I0noaHeHue. Teopema o pa3noKeHUH ONpeesIuTeNsl 3-To IopsaKa 1o
nepBoii crpoke. OnpenennuTens N-ro MopsIKa.

5. Marpuipsl, ocHOBHBIE ompeaeneHus. Onepanuyd HajJ MaTpULlaMU: CyMMa MaTpull, IPOU3BeICHHE
MaTpHIIBl Ha YHCII0, TIPOU3BEICHUE 2-X MATPHII.

6. OO6parnas marpuna. Kpurepuii oOpatumoctr MaTpuilsl. J[Ba crmoco0a mocTpoeHUs: 0OpaTHOU
MaTpPHIIBI.

7. MaTtpu4HbIi CIIOCO0 PEIICHHS CUCTEM JIMHEHHBIX YPAaBHCHHM.

8. OmHOpOIHBIE CUCTEMBI YpaBHEHHH. TeopeMbl 0 pelieHHH 0THOPOTHBIX CUCTEM

9. Bexkropsl. JInHEHHBIC ONIEpaIK HA/T HUMH.

10. CkansipHoe npou3BeIeHUE ABYX BEKTOPOB.

11. BexTopHOe Mpou3BEACHHUE IBYX BEKTOPOB.

12. CmenieHHOE POU3BEICHUE TPEX BEKTOPOB.

13.TIpsmast Ha TIIIOCKOCTH

14.KpuBsie BTOPOTO MOPSIIKA: OKPYKHOCTB, SJUTUIIC, THIIepOoa, mapadoa.

15.TInmockocTh U psiMast B IPOCTPAHCTBE.

16.TlonsaTHe TpENeNbHON TOYKM MHOXKECTBA, OIpEJICICHWE TMpejaenia, TIeoMeTpUIecKas
MHTEpIIpeTalus npeaena GyHKIIH.

17.beckoneuno mansle ¢yHkiuu. OrpanudeHHble QyHKIUU. OCHOBHBIE TEOPEMBI O OECKOHEYHO
MaJiblX U OTPaHUYEHHBIX QYHKIUAX.

18.beckoneuno 6onpmue GpyHkimr. OCHOBHBIE CBOWCTBA OECKOHEYHO OOMBIINX (DYHKITHIA.

19.OcHOBHBIE TEOPEMBI O TIpEIETIax.

20.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIHAX

21.TTonsTne mpousBoaHOM U qudpepennmana GyHKIIM.

22.T'eoMeTpUYeCKUil CMBICT TIPOU3BOJHOM, KacaTebHasi 1 HOpMaJlb K KPHBOH.

23.HeoOxoaumoe yciaoBue audhepeHIupyeMocTy (QyHKITHH.

24.OcHoBHblIe NpaBuia 1upHepeHIupOBaHUS.

25.0OcHOBHEBIE cBOMCTBa AU( G epeHIIHaa.

26.1Ipou3BoaHas CIOKHOUW (PYHKIIHH.

27.TIpon3BOHBIC BBICITUX TIOPSIKOB.

28.Omnpenenenue dKcTpeMyMa (QyHKITUH.

29. Teopembl 0 PyHKIUAX, MU HEPESHITUPYEMBIX Ha POMEKYTKE

30.IIpaBumno Jlomurans.

=
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31.UccnenoBanne GyHKIUU MeToaaMu AudQepeHnnanbHOr0 HCYUCICHHS TOCTaTOYHbBIE TPU3HAKU

MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKITUH.

32. JlocTaTOYHBIN MPHU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DyHKITHH.

33.Haubonbiiee 1 HauMeHblIIee 3HaueHue QYHKIIMH Ha OTPE3KeE.

34.Kputepuii JIOKQIBHOTO SKCTpEMyMa, OCHOBAaHHBII Ha BTOPOW IPOWU3BOIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (yHKIMU. Touku neperuoa.

35.[Ipu3HaKy BHIMYKIOCTH (BOTHYTOCTH) (DYHKIINH.

36. HCO6XOI[I/IMO€ " JOCTATOYHOC YyCJIOBUA CYHICCTBOBAHHNA TOUCK neperH6a. ACHMIITOTEL

37.00mas cxema uccineoBanus PYHKIUU U TOCTPOSHHE TpaduKa.
38.1lepBoobpa3Has GpyHKIuU. TeopeMbl 0 TepBOOOpa3HBIX.

39. Heonpenenennsiii uHTerpai. Teopema cymiecTBOBaHUSI.

40.CgoiicTBa HEONPEAEICHHOTO UHTETpaIa.

41.MeTo/ Il MHTETPUPOBAHUS: METO/I PA3JIOKECHHUS; TIOJICTAHOBKH; TT0 YaCTSIM;
42. VInTerpupoBaHue BEIPaKECHHUH, COJIEPIKAIINX KBAJPATHBIA TPEXUJICH;

43.VIHTerpupoBaHue pallMOHAIBHBIX (YHKINUN U MPOCTEHUIIINX HPPALMOHATBHBIX (YHKIINH;

44 VIuTerpupoBaHUE TPUTOHOMETPUUECKUX (PYHKIIUI.

45.TlonsiTue 0 HEOEpyIIMXCS UHTErpaliax.

46.1IonsTHE UHTErpaTbHON CyMMBbI. ['eoMeTprUeCcKuil CMBICIT ONPEeIEHHOI0 MHTErpaa.
47.Teopema cyl1eCTBOBaHUS ONPEAEIEHHOr0 HHTErpaa.

48.CBoiicTBa OIPEEIEHHOr0 HHTErpaa.

Tlonsarue

49.TloHsiTHE ONPEACICHHOTO HHTErpasia ¢ MEPEeMEHHBIM BEPXHHM IIPENEIOM, TEOpeMa O €ro

T pepeHIpyeMOCTH.
50. ®opmyna HeroTona-JleliOHuIA.
51.Teopema 0 3aMeHE IEPEMEHHOI1 B ONPE/ICICHHOM HHTETpaJIe.
52.Meto1 HHTETPUPOBAHUS 110 YACTSAM B ONPEICICHHOM HHTETPAJIe.
53. DkoHOMHYECKHE TIPHIIOKEHUS OTPEICIICHHOTO HHTErpasa

IIpakTHKO-OPUEHTHPOBAHHBbIE 32IaHUS K 3a4eTy

1. Haiitu npousBenenue matpuly, AB u BA,

5 7 =2 7 8 -2
2. ecrm A={—-4 2 7|, B={3 0 5
2 3 -5 -2 2 0
3. Haiitu 3HaYeHUE ONIPEICTUTEIS:
2 2 -3
4 -1 2
-3 1 -4

4. Pemmthb cucteMmy ypaBHeHUH MeTonoM Kpamepa:
X+ 2x,+x;,=8
dx, — 2x5 = -2,
3x, —4x, + 5x, =10
5. Pemmts cucteMy ypaBHEHUN MaTpUYHBIM METOIOM .
3x, tx;— x5 =13
2xy +3x, —2x;=12
6. \xy—4x;+ 3xy=-1

7. Pemutb cucteMy JMHEWHBIX ypaBHeHUH MeTogoM XKoprana-I"aycca:
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2xy —x;+x3=3
3x1 _sz-I_Exq :5

8. Hanwmcartp ypaBHEHHE IUIOCKOCTH, MTPOXOIAIIECH uepe3 TpU TOUKH:
A(3,-1,0), B(2,-2,5), C(3, -6, 7).

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

N

10. Beraucauts npeged: im
x>2 X2 _4

. 2
11. Beruucnuts npezen (1o npasuity Jlonurans) !<|an) - ctg“x

12. Haiit npou3BOAHYIO (QyHKIIHA:
X

1—cos X
y= \/(2x2 —4x*)*

y:

13.TIpoBecTu ucciegoBanue GpyHKIUH
21
y=x>-—"=x*+3x+15
2
14. BerayuciuTh HHTETpa:

Ixsin xdx

15. BeryuciuTh HHTETpat:
1

J- x*dx
4
5 oX" +1
16. BeraucnuTh miomans GUrypel, OorpaHUiIeHHON (QYHKIASIMU:
= = 2
V=X U Y=X

3aueTHOE 3aJaHUE BKJIIOYAET 2 TEOPETHUECKUX Bompoca W 1 U3 mMepedHs MpaKTUKO-
OpPUEHTHPOBAHHBIX 33 JaHHH.

Kpurepun ouennBanus:
MaxkcrMaabHOE KOJMYECTBO OAJIOB 3a OTBET 1O 3aueTHoMy 3amaHuio — 100 (kaxmaelii BOompoc
UMEET OJJMHAKOBBIN BEC MPU BHICTABIIEHUU UTOTOBOM OLIEHKH)

50-100 6as10B (3auTEHO) W3noxeHHbI MaTepuan (akTHYECKH BEepeH, HalIndyue TIyOOKHX
MCUEPIIBIBAIOIINX 3HAHWIA; TPABWIbHBIC, YBEPEHHBIC NEHCTBUS II0
NPUMCHEHHIO TOJYYEHHBIX 3HAaHWH Ha TPAKTHKE, TPAMOTHOE W
JIOTHYECKU CTPOHHOE HM3JI0KEHHE MaTephalia MpH OTBETE; MPAKTUKO-
OPHEHTHPOBAaHHOE 3a/1aHue BBITIOJTHEHO paBUIBHO u
IPOKOMMEHTHPOBAHO; HAJIMYHE TBEPIABIX W JIOCTATOYHO TIOJHBIX




3HaHUM, MpaBUJIbHBIE JCHUCTBUA IO INPUMEHEHUIO 3HAaHUW Ha
IIPAKTUKE, YETKOE M3JI0KECHHE MaTepHualla, JOIyCKalOTCsA OTACIIbHBIC
JIOTUYECKHE W CTWIMCTHYECKHE IIOIPEIIHOCTH, HEYBEPEHHOCTh H
HETOYHOCTb OTBETOB Ha JOIOJIHUTEJIBHBIE M HABOASIIUE BOIPOCHI;
IIPaKTUKO-OPUEHTUPOBAHHOE 3aJIaHNE BBINIOJIHEHO NPABUIBHO, HO HE
IIPOKOMMEHTHPOBAHO; I[P HENOJHOM OTBETE Ha BOIPOCHI
3aTPyJHACTCS OTBETUTh Ha JIONOJIHUTEIBHBIE BOIPOCHI, MPAKTHKO-
OPUEHTHUPOBAHHOE 3a/laHUE BBIIOJHEHO ¢ OUIMOKaMU U OTCYTCTBYIOT
KOMMEHTAapUHN

0-49 6an10B (He 3a4TEeHO) OTBeThl HE CBSI3aHbl C BONPOCaMH, Hajluuue TpyObIX OLIMOOK B
OTBETE, HEMOHMMAaHHE CYIIHOCTU H3J1araeMoro BOIIPOCa, HEyMEHHE
NPUMEHATh 3HAaHWA Ha MPAKTHKE, HEYBEPEHHOCTh M HETOYHOCTh
OTBETOB Ha JOMOJIHUTEIbHBIE M HABOISIIUE BOIPOCHI; MPAKTHKO-
OPUEHTHPOBAHHOE 3a/IaHUE HE BBHIITOJIHEHO.

HpaKaneCRne 3adaHuA

IIpakTyeckoe 3aganme 1 «MaTpulbl, OoNpeAeauTeNIn U UX CBOMcTBa. JIMHEWHbIE omepanuu Haj
MaTpunaMu. llepeMHOKeHHE MaTpHL

Martpuupbl. JIuHeliHble onepanyy HaJ MaTpULIAaMU U UX CBOMcTBa. YMHOXeHHe MaTpull. CBoiicTBa
nepeMHokeHus: Marpuil. Onpeaenutenu 2-ro U 3-ro nopsaakon. CpoilcTBa omnpenenutenei. Pemenue
cucTeM JIMHEeHHbIX anrebpanyeckux ypasHenuit (CJIAY) metonom Kpamepa.

IIpakTHyeckoe 3axanue 2 «Martpuua, oopaTHas K 3aJJaHHON. PelieHne MaTpUIHbIX ypaBHEHUN

AJTOpUTM HaxXOXACHUSI MaTPUIbl, 0OpAaTHON K 3aJJaHHOW. PEellIEHUE OCHOBHBIX TUIIOB MaTPUYHBIX
ypaBHenuil. "Pemenue CJIAY matpuunsiM criocobom". Ceenenne CJIAY k matpuuHoit popme u ee
pemenue MatpuaHbiM criocoooM. Pemenne CJIAY meromgom I'aycca. Teopema Kponekepa-Kanennu o
coBmecTHocTH CJIAY. Pemenne onnopoausix CJIAY

IIpakTHueckoe 3axanue 3. «BekTOpbl U JTMHEHHBIE ONEPALIUN HAJl HUMU»

Bextopsl u nuHedHble omnepanuu Hax HuMuU". CloXKeHHME W BBIYMTAHHE BEKTOPOB B
reomeTpuueckoil Qopme. JIuHeiiHbIE omepanMu HaJ BEKTOpaMH B KoopauHartax. "CkasspHoe
IIPOMU3BEJICHNE JIBYX BEKTOPOB. BEKTOpHOE Mpom3BeAeHUE ABYX BEKTOPOB. CMENIAHHOE MPOU3BEICHHE
Tpex BeKTopoB". CKaJIpHOE NMPOU3BEIECHUE IBYX BEKTOPOB B KOOpAMHATax. BekTopHOE npoun3BeeHue
JIBYX BEKTOpOB. CMENIaHHOE MPOU3BEICHHE IBYX BEKTOPOB

IIpakTuyeckoe 3aganue 4. «IIpsimast Ha miockocTH. OKPYKHOCTH U MpsIMAasi»
Paznuunble ciocoObl 3aaHus IPSMOM Ha MJIOCKOCTH. 3ajaui Ha OKPY>KHOCTB U MPSIMYIO Ha

IIpakTuueckoe 3aganue 5. «IIpenensl. PackpeiTie anrebpanueckux HEOMPEIEIECHHOCTEN
Beruucnenue npenenos. Packpeitue anreOpandeckux HeonpezneneHHocTer (0/0), (oo/o0), (00-00),
(0*c0).

IIpakTyeckoe 3axanue 6. «IIpaBuna nudpdepenupoBanus. Tabnuna NPoOU3BOIHBIXY.

[TpaBuna nuddepeHIpoBaHUs. Ta6numa MIPOU3BOIHBIX. OTtpaboTka TEXHUKH
muddepentmposanus. "AuddepenurpoBanue QyHKUIUH, 3aJaHHBIX HESBHO W IapaMETPUUECKU.
[lponsBomnele BblcmmMx nopsakoB. JluddepennupoBanne QyHKOMHA, 3agaHHBIX HESBHO W
napameTpudecku. HaxoxaeHue npon3BOAHBIX BBICIINX MTOPSIKOB
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IIpakTuyeckoe 3aganue 7. «HeonpeaeneHHbIi HHTETpaI».

[TepBooOpasnas. HeompeneneHHblii WHTETpaJl U €ro CBOWCTBA. TaOJIMYHOE WHTErPUPOBAHUE.
Tabnuunoe mHTErpHpoBaHue. VHTErpupoBaHUe METOJIOM 3aMEHblI MepeMeHHOH. MHTerpupoBaHue mo
4acTIM

IIpakTnyeckoe 3axanue 8. «OrnpeneeHHBIA HHTETPAID

MeTo bl HHTErpUPOBAHHUS IO/l 3HAKOM OIPENEICHHOr0 uHTerpana. HaxoxaeHnue onpeneneHHbIX
UHTETpaJIoOB ¢ ToMolibio Qopmyisl HbioToHa-JlelOHua. 3ameHa MepeMEHHOW [0 3HAKOM
OIPEEIIEHHOr0 UHTErpasia

[Tpu opopmieHnH pemieHus 3a1a4 MOTyT OBITh UCIIONB30BaHbI Npriioxenus nakera LibreOffice

Kputepun ouenuBanus:
MakcuMaJbLHOE KOJINYecTBO 0a/110B — 60 0215108

3a BBINIOJHEHUE TPAKTUYECKUX 3agaHuii 1-4 oOywarommiicss Moxer moayduth 10 20 6aJIoB,
Ka)KJ0€ 3aJJaHUE IIPU 3TOM OLIEHUBAETCs 10 S 0a/I0B

5 0a10B 3aaHue BHIMIOJTHEHO BEPHO

4 6anaa [Ipu BBINONHEHUU 3a7aHus OBbLIM JIOMYIIEHbl HETOYHOCTH, HE BIMSIOIIME Ha
pe3yabTar

2-3 das1a [Tpu BeINOJIHEHNH 33JaHHS OBUIH JONYIICHBI OIIUOKU

1 a1 ITpu BINOJIIHEHNH 33JJaHUs ObUIM JONYLIEHbI CYIIECTBEHHbIE OIINOKH

0 6a/110B 3a/iaHue HE BBIIIOJIHEHO

3a BBINOJIHCHUE TMPAKTUYCCKUX 3adaHuil 5-8 oOyuwaromuiicss MokeT moiyunuTh 10 40 6ajlios,
Ka)XJ10€ 3aJ]JaHue MpH 3TOM olleHnBaercs o0 10 6ausion

10 6as10B 3aJjlaHH€ BBIMOJHEHO BEPHO
7-9 0a110B [Ipu BBIMONTHEHUH 3aAaHUS ObUIA JTOMYIIEHBl HETOYHOCTH, HE BIHUSIONIUE HA
pe3yabTaT
4-6 6a1710B [Tpu BBITIOIHEHUH 3aJaHMsI ObLTH JOMYIIEHBI OMHUOKU
1-3 6anaa [Tpu BEIMOMTHEHNN 3a/1aHKS OBUIN TOMYIICHBI CYIIECTBEHHBIC OITMOKH
0 oas10B 3ajaHne He BLIIOIHEHO
Onpoc
1. Cuctembl TUHEHHBIX YpaBHEHUH, OCHOBHBIC OTIPEICTICHUSI.

no

DnemMeHTapHbIe TPe0Opa30BaHNUS.

3. Meroasl  pemieHMs ~ CHUCTEM  JIMHEWHBIX  ypaBHeHmit: [aycca, JKopmana-I'aycca,
MOIU(UITMPOBAHHBIX KOPAAHOBBIX UCKITIOYESHUH.

4. Onpenenutenu 2-to 3-ro nopsakos. @opmynasr Kpamepa.

MuHop u anredpandeckoe AOINOJIHEHHE. TeopeMa O pa3oKEHUU ONpeeNuTeNs 3-To Mopsaka

o nepBoi ctpoke. OnpenenuTens n-ro NOpsaKa.

6. Marpunpl, OCHOBHBIE ompeneneHus. Omepanuu Hax MaTpuUllaMH: CyMMa MaTpuIl,
MIPOU3BEJICHUE MATPHULIBI HA YKCIIO, POU3BEICHHUE 2-X MATPULL.

7. Obparnas matpuna. Kpurepuit oOparumocta Matpuisl. J[Ba crocoba moctpoeHus: o0paTHoOM
MaTpHULbIL.

8. MarpuuHblii CIOCO0 pemIeHNs CUCTEM JTHHEHHBIX ypaBHEHHIA.

9. OgHOpoaHBIE CUCTEMBI ypaBHEHUH. TeopeMbl 0 pelIeHnH OAHOPOTHBIX CHCTEM

10. Bexropsl. JInHeitHBIE OnepaIiiy HaJ HUMH.

11. CkansipHOe NMpOU3BECHNE IBYX BEKTOPOB.

o



12. BektopHO€ MTPOU3BEICHUE IBYX BEKTOPOB.

13. CmemieHHOE MTPOU3BECHNE TPEX BEKTOPOB.

14. TIpsiMasi Ha TJIOCKOCTH

15. KpuBble BTOPOro NopsiJika: OKpy>KHOCTb, 3JUTUIIC, TuriepOoa, napadosa.

16. ITnockocTh U mpsiMast B TPOCTPAHCTBE.

17.Tlonatne mnpenenbHONM TOYKM MHOMKECTBA, OINpeNeieHUue Tpejaena, TreoMeTpudecKas
WHTEpHpeTanus npesena GyHKIuH.

18. beckoneuno manble pyHkuu. OrpannyeHHble GyHKIUN. OCHOBHBIE TEOPEMbI O OECKOHEUHO
MAaJIbIX ¥ OTPAaHHMYCHHBIX (YHKIIHSX.

19. beckoneuno 6onpune GyHkr. OCHOBHbIE CBOWCTBA OECKOHEYHO OOJBIINX (PYHKIIUI.

20. OCHOBHEBIE TEOPEMBI O TIPE/IeIIax.

21. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (PYHKIHUAX

22. TlonsiTne mpou3BOAHOM 1 quddepeHnrana GyHKIHH.

23.'eomeTpuueckuii cCMbICI IPOU3BOAHOM, KacaTellbHasi U HOPMaJlb K KPUBOIA.

24. HeobOxoaumoe ycnosue auddepeHnnpyeMocTd pyHKIIUH.

25. OcHoBHbI€ ITpaBuia TUGGEpeHIIPOBAHNUS.

26. OcHOBHEBIC cBOMCTBa AU PepeHIraa.

27.IIpon3BoaHast CIOKHOU (DYHKIIUU.

28. [Ipon3BOAHBIEC BBICIIUX MOPSIKOB.

29. Omnpeniesienue SKCTpeMyma (QyHKIHH.

30. Teopemsl 0 GyHKIHAX, TP PEPEHIMPYEMBIX HA TIPOMEKYTKE

31. [IpaBuio Jlonurans.

32.UccnenoBanne ¢GyHKIMH Metomamu  AudQepeHnnanbHOr0  UCYMCICHUS  JOCTAaTOYHBIC
MIPU3HAKK MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKITUH.

33. JlocTaTouHbIi IPHU3HAK CYNIECTBOBAHUS SKCTpeMyMa (HyHKIIHH.

34. Haubonbliee 1 HaMMeHbIlIee 3HaueHNe (PYHKIMHU Ha OTpe3Ke.

35. Kputepuil J0KaabHOTO SKCTpeMyMa, OCHOBAHHBIA Ha BTOpPOW mpousBoAHOH. IloHsTHe
BBINYKJIOCTH, BOTHYTOCTH (yHKIMU. Touku neperuoa.

36. [Ipr3HaKy BBITYKIOCTH (BOTHYTOCTH) (DYHKIIWH.

37. HeoOxoaMMoe 1 1O0CTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUYEK Meperunda. ACUMOTOTHI.

38. Obmras cxeMa ucciieoBanus (PyHKIUU U TIOCTPOSHUE TpaduKa.

39. [lepBooOpaznas pyHKIIMU. TeopeMbl 0 TepBOOOpPaA3HBIX.

40. HeonpeneneHHbli mHTETpaL. Teopema cyniecTBOBaHUSI.

41. CpoiicTBa HEONPEAEICHHOTO UHTETpaa.

42. MeTo bl MHTETPUPOBAHUS: METO/]I Pa3JI0KEHHUS; TIOJJICTAHOBKH; 110 YaCTsIM;

43. VIaTerpupoBaHue BbIpaK€HHUM, COJepKAIMX KBAAPAaTHbBIN TpeXuJIeH;

44, VIaTerprupoBaHue palliOHANBHBIX QYHKIUH U IPOCTEUIINX UPPATMOHAIBHBIX (QYHKINH;

45. UHTerpupoBaHre TPUTOHOMETPHUICCKUX ()yHKITHA.

46. ITonsiTre 0 HEOEPYIIMXCSI UHTETpajiax.

47.TlonsTHe UHTErpalbHOM cyMMBbI. ['eoMeTpruecKuii CMbICT ONPEeIEHHOI0 HHTEerpaa.

48. Teopema cymieCTBOBaHUS ONPEETICHHOTO HHTETpaa.

49. CpoiicTBa OnpeeIeHHOr0 MHTEerpaa.

50. [ToHsiTHe OTpEeNeNeHHOr0 WHTErpaja C IMEPEeMEHHBIM BEPXHHM IMpPEIeNIOM, TEOpeMa O €ro
mudpepeHIpyEeMOCTH.

51. ®opmyna HeroToHa-JlelOHuUIA.

52. Teopema 0 3aMeHe MEPEMEHHON B OIIPeIeIEeHHOM UHTErpase.

53. MeToa HHTETPUPOBAHUS TI0 YACTSIM B OTIPE/ICICHHOM WHTETpaJIe.

54. DKOHOMHMYECKHE MTPUIIOKEHUS ONPEIETICHHOT0 HHTErpaja

Kpurtepun ouennBanus:
JlaHHBIN TIepedYeHb BOIPOCOB JUISl IMPOBEJIEHUS OIpoca SBISETCS NpUMEPHbIM. OH MOXET
aKTyaJIM3UpPOBATHCS MPENOAaBaTEIeM 0 HEOOXOIUMOCTH.



Onpoc TemMaTHYECKH OXBAaThIBAET BCE pa3/eibl Y4eOHOTro Kypca M IMPOBOAMTCA B YCTHOM WM
NUCbMEHHOW (¢opMe (Ha ycMOTpeHHe mpernojaBaTens). ['pynmupoBKka BOINPOCOB MJIs  OIpoca
IPOM3BOJIUTCS MIPENIOABATENIEM.

MakcuMaJIbHOe KOJIu4ecTBO 021108 — 40 0a/1;10B

3a yuacTtue B orpoce o0yvarouuiicss MoxkeT moiay4duTs 10 40 6annoB. B xoxe onpoca npu oTBeTe
Ha OTJICIBbHBIN BOMPOC 00YYAIONTUNC MOKET MOIYUUTH 110 2 HAJLI0B

2 das1a JlaH mOJIHBIA, pa3BEpHYTHIM OTBET HA ITOCTABJICHHBIM BOIPOC, CHUCTEMHO IIOKa3aHa
COBOKYITHOCTb OCBOEHHBIX 3HAaHMW 00 0OBeKTe, MNpOosBIAIONIascsS B CBOOOIHON
ONEPUPOBAHUU OCHOBHBIMU MOHATUSAMHM ydeOHOro Kypca. OTBET XapaKTepusyeTcs
COAEPKATEIBbHOCTBIO, KOHKPETHOCTBHIO, 3HAHWEM OCHOBHOM M JIONOJHUTEIbHOU
JUTEpPATyphl, PEKOMEHIYEMOH IO TEME, YETKOCTBIO U JIOTMYHOCTBIO H3JI0KEHUS
Marepuana.

1 6aaa JlaH HenoJHBIM W HEMOCJENOBATENIbHBII OTBET Ha IIOCTaBJICHHBIM BOIPOC.
[IpucyTcTBYIOT (parMeHTapHOCTh, HEIOTUYHOCTh W3NIOKeHus. OOydaromuiics He
OCO3HAET CBS3M MEXIY TOHATHIMH, KOHIENTYaJIbHbIE TEPECEUCHUs], CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OTCYTCTBYET KOHKPETH3ALIMS U JI0KA3aTEIbHOCTb. JlOMOTHUTENbHBIE
YW YTOYHSIOIIME BOIPOCH MpENojaBaTeNsi HE MPUBOIAT K KOPPEKIMH OTBETa Ha
MOCTaBJICHHBIE BOIPOCHI.

0 0as10B OOyuaromuiics 3aTpyAHAETCS OTBETUTH Ha BOIPOCHI

3 MeToau4yecKue MaTepHasbl, ONpejessOUiyie NPOLeAypbl OLEHUBAHUA 3HAHUH,
YyMEHUH, HABbIKOB U (MJH) ONbITA [JeATEeJbHOCTH, XapaKTepU3yWINUX ITalbl
dopmMHupoBaHuA KOMNETEHLUI

[Ipouienypsl OleHMBAaHUS BKIIOYAIOT B ce0s TEKYIIMH KOHTPOIb W MPOMEKYTOUYHYIO
aTTeCTaIUIO.

Tekymmuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C HCIOIB30BAHUEM OLIEHOYHBIX CPEJCTB,
MPEACTABICHHBIX B II. 2 JaHHOTO MPWIOKEHHUs. Pe3ylbTaTbl TEKYIIEro KOHTPOJIS MOBOISATCS 0
CBEJICHUS CTYJEHTOB /10 IPOMEKYTOUHOMN aTTECTaI1H.

IIpomexyTouHast aTTecTALMA POBOIUTCS B hopMe 3a4eTa.

3adeT TPOBOJIUTCA IO PACIUCAHUIO TMPOMEKYTOYHOM aTTecTallid B THUCHMEHHOM BHJIC.
KonnuecTtBo BompocoB B 3aueTHOM 3amaHud — 3. lIpoBepka OTBETOB W OOBSIBICHHE PE3yIHTaTOB
MPOU3BOJUTCS B JICHb 3a4eTa. Pe3ynpTaThl aTTeCTallud 3aHOCATCS B BEIOMOCTh M 3aUYETHYIO KHIDKKY
crynenta. CTyIeHTHI, HE MPOILISANINE MPOMEKYTOUHYIO aTTECTAIlMI0 MO TpaduKy MPOMEKYTOUHON
aTTECTAINH, TOJDKHBI JIUKBHIUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJICHHOM TTOPSIIKE.



Ipuioxkenue 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO INCIHUIIJIMHBI

Y4eOHBIM MIaHOM MPEAYCMOTPEHBI CIETYIOIINE BUbI 3aHITHIA:

- JICKIUY;

- IPAKTUYCCKUC 3aHATHUSA.

B XO0AC MPAKTUYCCKUX pa60T PAa3BUBAIOTCA HABBIKM NPHUMCHCHUA MATCMATUYCCKHUX MCTOIAOB,
BbIOOpPa HMHCTPYMEHTAJbHBIX CPEICTB sl 00pabOTKM M aHajliu3a HKOHOMUYECKUX JAaHHBIX B
poeCCUOHATBHON JEATETLHOCTH

HpI/I MMOATOTOBKE K NPAKTUYCCKUM 3aHATHUAM Ka)KI[BIﬁ CTYACHT JOJIKCH:

— U3YUYUTh PEKOMEHJ0BAHHYI0 YUEOHYIO JIUTEPATYpY;

B mponecce MnoAroTOBKM K IIPAKTHYCCKHUM 3aHATUAM CTYACHTBI MOTYT BOCIIOJIB30BaThLCsA
KOHCYJIbTalUAMU IPCIIOJaBaTCIIA.

TeopeTrueckue BOMPOCHI JOJKHBI OBITh H3YYEHBI CTYJEHTAaMH B XOJE€ CaMOCTOSITEIbHOMN
pabotel. KoHTponb camocTosTeNnbHOM paloThl CTYJIEHTOB Haja Yy4yeOHOM mporpaMmMoil Kypca
OCYIIECTBIIIETCS METOJOM ompoca. B xoxe caMocTosTenbHOW paboThl KaXAbIH CTYIEHT 00si3aH
MIPOYMUTATh OCHOBHYIO U 10 BO3MOXKHOCTH JOINOJHUTENbHYIO JIMUTEpATypy IO HU3y4aeMoil TeMme.
BBII[CHI/ITB HCTIOHATHBIC TCPMUHBI, HalTH UX 3HAYCHUEC B JaTCparype.

JI1st TOATOTOBKU K 3aHATHUSAM, TEKYIIEMY KOHTPOJIIO U IPOMEXYTOYHOM aTTECTalUU CTYACHTBI
MOTYT BOCIIOJIb30BAaTbHCA BHGKTpOHHO-6I/I6J'II/IOTGIIHI>IMI/I cucremMamu. Taxoke 06yqafonmeca MOTYT B34Tb
Ha JIOM HEOOXOJAMMYIO JUTEepaTypy Ha aOOHEMEHTE YHUBEPCHUTETCKOW OHOIHMOTEKHM WIH
BOCIIOJIb30BaThCSl YUTAJIBHBIMU 3aJIaMHU.
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