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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 16
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

MeTtoandeckuii COBET: K.3.H., gouieHT O.B. AHnpeesa



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 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.

N —




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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