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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 19
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

Meroaudeckuii coBeT: a.3.H., mpodeccop M./1. Kocrornoaos



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.




®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

YK-1: Criocoben ocymiecTBIsATh MOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 HH(OPMAIK, TPUMEHSTh

CHCTEMHBII 1oAXOoa AJid PCIICHU ITOCTaBJICHHBIX 3a/1a

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
MOJITOTOBKH K 3a4eTy, U
orpocy

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

TeopeTnueckue
BOIIPOCHI K 3a4eTy
(1-53), mpaktuko-
OpUEHTUPOBAHHBIE
3aaHus K 3a4ety (1-
16), npakTH4YeCKre
3ananus (1-8), onpoc
(1-54)

YMers IpUMEHATh
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 BEIUHCIICHHE
CUCTEM JIMHEHMHBIX
YpaBHEHUH, BBIYUCIICHUE
MPEIETOB,
uccienoBanue GyHKUnn
C IOMOIIIBIO

TeopeTnueckue
BOIIPOCHI K 3a4€Ty
(1-53), mpakTuko-
OPUEHTHUPOBAHHBIC
3aiaHus K 3auety (1-
16), npakTuyeckue
3ananus (1-8), ompoc

npodeccCHOHATBLHON WHTETPAIHLHOTO MIPOU3BOJIHBIX, (1-54)
IEATebHOCTH WCUUCIICHUS JUTS PEIICHUS | BBIYUCIICHHE
3KOHOMHNYECCKHUX SaI[aHI/Iﬁ OMMPCACIICHHBIX U
HEOTPE/IeIIEHHBIX
UHTETrPAJIOB;
Baagerp HaBBIKaMU pelIeHue MPaKTUKO- 000CHOBaHHOCTh Teopernueckue

IMPUMEHCHUSA METOI0B
KOJIMYECTBEHHOTO U
Ka4yeCTBEHHOTO aHaJIN3a,
MPUMEHSIEMBIX B
CHCTEMHOM TIOAXO0JIE JIJIsSt
pellIeHus 3a/1a4 B
npo¢eCcCuOHATBHON
JeSITeIbHOCTH

OpPUEHTUPOBAHHBIX U
MIPaKTUYECKUX 3aJaHUI
JTUHEIHON anredpsl U
AHAJIMTUYECKON
reOMEeTPUH, U3 TEOPUHN
IIPENIENOB,

g depeHInaIbHOTO U
HHTETrpaIbHOIO
HCYHCIICHUS

IIPUMEHEHHUS METOJI0B
JUIs pELICHUs 3ajaHui Ha
BBIYHMCIICHHE CUCTEM
JIMHEUHBIX YPABHEHUH,
BBIUHCJICHUE NIPENIETIOB,
uccnenoBaHue QyHKIUN
C TIOMOIIIBIO
IIPOU3BOHBIX,
BBIYHCIICHHE
OIPEEICHHBIX U

BOTIPOCHI K 3a4eTy
(1-53), mpakTuko-
OpUEHTUPOBAHHBIC
3aianus K 3auety (1-
16), mpakTuyeckue
3ananus (1-8), ompoc
(1-54)




HEOIPeIeICHHBIX
WHTETPAJIOB;

1.2 llkaJbl OLICHUBAHUSA:

Texymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHASI aTTECTallUs 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 3HAaHWUW, YMEHHMH, HABbIKOB M (HM/IM) OmbITa AeATEJbHOCTH, XapaKTepHU3YIOILIUX
aTanbl popMHUPOBaHUA KOMIIETEHIIMH B IpolLecce 0CBOeHMsI 06pa3oBaTe/JIbHOM NPOrpaMMbl

Teopernueckue BONpochl K 3a4eTy

CucTeMbl TMHEHHBIX YpaBHEHUH, OCHOBHbBIE ONPECICHUs. DIeMEeHTapHble IPe0O0pa3oBaHMsL.

2. Meroasl  pemieHWS ~ CHCTeM  JIMHCWHBIX  ypaBHeHmi:  [aycca, YKopmama-I'aycca,

MOJU(UIMPOBAHHBIX KOPAAHOBBIX UCKITOYEHUH.

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

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

5. Marpuuel, ocHOBHBIE onpeeneHus. Onepauun HaJ MaTpULAMK: CyMMa MaTpull, IPOU3BEACHUE
MaTpHIIBI Ha YKUCIIO, TPOU3BEICHUE 2-X MATPHIL.

6. OOparnas marpuna. Kputepuii oOpatumocTu Marpuiibl. JIBa crmocoba mocTpoeHuss oOpaTHOM
MaTPHIIBL.

7. Marpuunblii cioco0 peleHus: CUCTeM JTMHEHHbBIX ypaBHEHUH.

8. OmHOpOIHBIE CUCTEMBI YpaBHEHHH. TeopeMbl 0 peleHHH OTHOPOTHBIX CUCTEM

9. Bextopsl. JInHelHbIE ONepaluy HaJL HUMU.

10. CkansipHOE IPOU3BEICHHE ABYX BEKTOPOB.

11.BekTopHOe MpOU3BECHHE IBYX BEKTOPOB.

12. CMmenieHHOE MPOU3BEICHUE TPEX BEKTOPOB.

13.TIpsimas Ha MIOCKOCTH

14. KpuBble BTOPOT0 MOPsAKA: OKPYKHOCTD, DJUTUIIC, THIIEpOoIIa, mapadora.

15.111n0cKocTh U npsiMast B IPOCTPAHCTBE.

16.TlonsiTie  TpefeNbHON  TOYKM  MHOXKECTBA, ONpEJACICHHWE Tpejeia, TeoMeTpHyYecKas
MHTepHpeTanus npeaena GyHKIuu.

17.beckoneuno manble ¢yHKUMU. OrpanudeHHble (QyHKIUU. OCHOBHBIE TEOPEMBI O OECKOHEUHO
MaJIbIX M OTPAaHUYEHHBIX (QYHKLHUAX.

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

19. OcHOBHBIE TEOPEMBI O Mpeenax.

20.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIHAX

21.TlonsiTue npou3BoiHON M quddepeHipana GyHKIIH.

22.TeoMeTpUYeCKU CMBICT TIPOM3BOTHOM, KacaTeIbHAsI i HOpMaJTb K KPUBOM.

23.HeoOxoaumoe ycnoBue AudpepeHMpyeMocTy GyHKINH.

24.OcHoBHbIe MTpaBmia TG GEpEeHITIPOBAHNS.

25.OcHoBHbIe cBoOlicTBa AuddepeHnmana.

26.TIpon3BoHAS CIIOKHON (PYHKIIHH.

27.11pon3BOHbIE BBHICIIUX MOPSIIKOB.

28.Omnpenenenne 3KCcTpeMyMa (PyHKIIHH.

29.Teopembl 0 GyHKIUAX, TUPPEepeHIHPYEMBIX HA IIPOMEKYTKE

30.TIpasuio Jlomuranns.
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31.UccnenoBanue ¢pyHKIUU MeToaaMu AUpdepeHInanbHOro HCYUCICHNUS JOCTATOUHbIE MPU3HAKH

MOHOTOHHOCTH U TIOCTOSIHCTBA (DYHKIUH.

32. JlocTaTOYHBII MPU3HAK CYIIECTBOBAHUS dKCTpeMyMa (DYHKITHH.

33.Hauboupiiee 1 HauMeHbIIIee 3HaUCHHE (PYHKITMN Ha OTPE3KE.

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

35.TIpu3HaKu BEITYKIOCTH (BOTHYTOCTH) (DYHKLIMH.

36.HCO6XOI{I/IMOG N 10CTAaTOYHOC YCJIIOBHA CYIICCTBOBAHUSA TOUYCK neperH6a. ACHMIITOTEI.

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; TIOJICTAHOBKH; 110 YacTsIM;
42 . VlnTerpupoBaHue BEIPAKCHUH, COJIEPIKAIINX KBAJPATHBIA TPEXUJICH;

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

44 VlaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITUH.

45. TlonsiTrie 0 HEOSPYIIMXCS UHTETpaJIax.

46.T1oHsTHE UHTETPATBHON CyMMBI. ['€OMEeTpHUYECKHUIT CMBICI OTPEICIICHHOTO HHTETpaJIa.
47.Teopema CyIlIeCTBOBaHUS ONPEACIEHHOr0 HHTErpaia.

48.CBoiicTBa ONPEICIICHHOTO UHTErpaa.

Ilousarue

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

g hepeHIUPyEeMOCTH.
50. ®opmyna Hetorona-Jlelioanma.
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. Pemmtb cuctemy JTMHEWHBIX ypaBHeHU MeTooM XKopnana-T"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 (kaxkaslii Bompoc
UMEeT OJMHAKOBBIN BEC TIPH BBHICTABIICHUH UTOTOBOM OICHKH)

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




3HAHWW, TpaBWIbHbIE JEHCTBUSA 1O TMPUMEHEHUIO 3HAHMM Ha
MpPaKTUKE, YETKOE M3JIOKEHUE Marepuania, AOMYCKAIOTCs OTICIbHBIC
JIOTUYECKHE U CTUJIMCTUYECKUE TOTPEHIHOCTH, HEYBEPEHHOCTh U
HCTOYHOCTb OTBCTOB HAa HOOIOJHHUTCIBHBIC W HABOIAAIIHNC BOIIPOCHI;
MPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHUE BBINOJIHEHO MPaBUIIbHO, 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, HajJU4ue TPyOBIX OIIMOOK B
OTBETE, HEMTOHMMAHHE CYIIHOCTH HM3JaraeMoro BOIIPOCa, HEYMEHUE
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. JIuMHeWHblEe omepanuu Haj
MaTtpunamu. IlepeMHoxeHnEe MaTpUL)

Martpuupbl. JInHeliHble onepaluy HaJl MaTpULIAMU U UX CBOMCTBAa. YMHOeHue MaTpull. CBoilcTBa
nepeMHokeHus: Matpul. Onpenenurenu 2-ro u 3-ro nopsakos. CeolicTBa onpenenuteneii. Pemenue
cUCTeM JUHENHbIX anredpanueckux ypaHeHuil (CJIAY) meronom Kpamepa.

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

ANTOpUTM HaxOXKJIEHHUs] MaTPUILIbI, 0OPaTHOM K 3aaHHON. pellIeHre OCHOBHBIX TUIIOB MAaTPUYHBIX
ypaBHenuid. "Pemenne CJIAY marpuunbim cniocooom". Ceenenne CJIAY k matpuuHoil ¢opme u ee
pemeHre MaTpudHbIM criocobom. Pemenne CJIAY metonom Naycca. Teopema Kponekepa-Kanemnu o
coBmectHocTH CJIAY. Pemenue onnopoansix CJIAY

IpakTnyeckoe 3axanue 3. «BeKTOPHI U JTMHEHHBIE ONIEPAIIH HA HUMI

Bektopel n snuHelHble omnepanuu Hax HuMmMu'. CII0)KEHHE W BBIYMTAHUE BEKTOPOB B
reomerpuueckoil ¢opme. JluHeliHple omepauMM Haja BEKTOpaMu B KoopauHarax. "CkaisipHoe
IIPOU3BE/ICHNE JBYX BEKTOPOB. BeKTOpHOE npou3BeneHne AByX BEKTOpOB. CMEIIaHHOE IPOU3BEIEHUE
Tpex BeKTopoB". CKalsipHOE MPOU3BEACHUE ABYX BEKTOPOB B KOOpJAMHATaX. BekTopHoe mpousBeneHne
IBYX BEKTOpoB. CMEIIaHHOE IPOU3BEICHUE JIBYX BEKTOPOB

IIpakTnueckoe 3axanue 4. «[Ipsmast Ha miockocTH. OKPYKHOCTD U IpsSMasi»
Paznnunble criocoObl 3a1aHNs IPSMON Ha TUIOCKOCTHU. 3a/laql 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 3aganue 6. «[IpaBmna quddepennmpoanus. TadauIa MPOU3BOTHBIX .

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

[TepBooOpasnas. HeompeneneHHbId WHTETpaJl U €ro CBOHCTBA. TaOlMYHOE WHTETPUPOBAHUE.
Tabnumunoe uHTEerpupoBanue. VHTerpupoBaHre METOJOM 3aMeHbl IepeMeHHOoil. MHTerpupoBanue mno
4acTsIM

IIpakTuyeckoe 3axanue 8. «OnpenereHHbIN HHTETPAID»

MeToapl HHTETPUPOBAHMS IO/ 3HAKOM OIPEAEICHHOI0 HHTerpana. Haxoxaenue onpeneneHHbIX
UHTETpajoB ¢ mnomompbio (opmynsl HeioTona-JleiitOnuna. 3amMeHa MepeMEHHOW TIO 3HAKOM
OIIPEAETICHHOr0 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 BHITIOTHEHWU 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.
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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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