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KADE/IPA IKOHOMHYECKHX, €CTECTBEHHO-HAYYHBIX U TYMAHUTAPHBIX THCHMILINH

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

Y4eOHBIN TUTaH YTBEPKACH YIEHBIM COBETOM By3a OT 28.02.2025 1. mpoTtoxoi Ne 9.
Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOM TUCHMIUIMHEL, yTBepxkaAeHHOH B PI'BOY
BO PI'QY (PUHX) c¢ yd4eToM yClOBHHA pealM3aliil IMpOorpaMMbl OakaiaBpraTta, ICHCTBYIOMNX B [ yKOBCKOM

MHCTUTYTe SKOHOMMKM U TpaBa (¢unman) ¢eneparbHOro TOCyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTeIbHOTO
yupexIeHHs BeIcIiero oopa3oBaHus «PocToBCckuii rocyaapcTBeHHbIN skoHOMUUecKkuil yauBepcutet (PUHX)»

[Iporpammy coctaBui(u): K.c.H., foueHT, [onyaposa H.I".;k.3.H. , mouent, Pyrra H.A.,

3aB. xadenpoii: a.c.H., noreHT A.M. llleBuenko



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'.
4.5 |HaxoxkneHHe ONpENENECHHBIX HHTETPAoB C  IIOMONIBIO  (hOPMYIIBI CavoctoarennHas 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'.
4.7 |BbluucieHue IIIOMAAEH, MAMH JAYyr W OOBEMOB C  IOMOIIBIO CamocrosTensras 1 2 VK-1
OIIPEICNICHHOTO UHTErpana. JKOHOMHYECKUE NPUIIOKEHHUS! ONPEAEIICHHOTO pagora
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 Manaxos A. H., Bricmas Mmaremarrka: y4eOHO-METOMUIECKUI Mocksa: EBpazuiickuii OBC «YHuBepcurerckas
Makcrokos H. 1., KOMILIEKC OTKPBITHI HHCTHUTYT, 2009 OuOIMOTEKA OHJIAHY
Hukumkun B. A.
2 JIyzun H. H. CoBpeMeHHass MaTeMaTHKa: MOHOTpaHs Mocksa, Jlenunrpan: OBbC «YHuBepcuTeTcKas

TEOPETUYECKOE U3/I-BO,
1933

TocynapcTBeHHOE TEXHUKO-

OuOIMOTEKA OHIAHY




ABTODBI,
COCTaBUTEIU

3arnnaBue

I/I3I[3.T€HI>CTBO, rog

bubauoreka /
KomuecTBo

Makapos E. B., JIynry
K. H.

Bricurast MaTeMaTHKa: PyKOBOJICTBO K PELICHUIO
3a1a4: yueOHOe ocodue

Mocksa: ®usmatiaut, 2005

OBC «YHuBepcureTckas
O6ubIMoTEeKa OHJIANHY»

I'ycak A. A. Beicuias MmaremaTrka: y9eOHHK Munck: TerpaCuctemc, OBbC «YHuBepcurerckas

2009 O6ubnnoTeKa OHIANH
CryneHt. Acriupant. MccnenoBarens: BnanuBocrok: Dxcrnept- OBbC «YHuBepcuteTckas
BCEPOCCUMCKHMI HAYYHBIH )KypHAIL: Ky pHAJl Hayxa, 2020 OubIMOTEeKa OHJIANHY»

6 Bectnuk PITYV. Cepust "Undopmaruka. Mocksa: denepanbHoe 9BbC «Znanium»

HudopmannonHas 6e3omacHocTh. MaremaTuka'", rOCYIapCTBEHHOE
2020, Ne 4: Hay4HBIH KypHAI GIOMKETHOE

00pa3oBarebHOE

YUpEXKIEHUE BBICIIETO

po¢heCCHOHATIBHOTO

oOpazoBanus "Poccuiickuii

TOCyHapCTBEHHBIN

TYMaHUTapHBIN

yHusepcurer", 2020

7 Kactpuma O.A. Bricnias maremaTrka U1t SKOHOMHUCTOB: Y4eOHOE OBC «Znanium»

rmocooue

Mocksa: OOO "Hayuno-
M3IaTeNIbCKUI LIEHTP
NH®PA-M", 2015

8 XKyxona I".C., boprucoBa | Matemaruka: YuebHoe mocodue OBC «Znanium»

JLP.

Mocksa: OOO "HayuHo-
W3ATEeTBCKUHN TISHTP
NH®PA-M", 2024

5.2. IIpoeccnonanbHble 6a3bl JAHHBIX U HH()OPMAIOHHBIE CIPABOYHBIE CHCTEMBI

HCC "Tapant" https://internet.garant.ru
denepanbHas ToOCyAapcTBEHHAs CITy)K0a CTaTUCTUKH https://rosstat.gov.ru/ (cBOOOIHBII OCTYIT)
Oobmepoccuiickuii MaTeMaTHdecknii moprtai http://www.mathnet.ru/ (cBoGOIHBIH KOCTYTI)

5.3. IlepeyeHs NpPOrpaMMHOro odecreyeHnst

OnepaunonHas cucrema PEJ[ OC
CBobomHO pacnipocTpansieMbrii opucHbIi makeT LibreOffice

5.4. YueOHO-MeTOAMYEeCKHE MATEPUAJIBI ST 00YYAIOIINXCS ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS

ITpr HEOOXOIMMOCTH I10 3asBJICHUIO 00Yy4YaroLerocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3[J0pOBbsSI Y4eOHO-METOANUECKHE MaTepHaIIbl
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPaHUYCHHSAM 3IO0POBBS M BOCHPHUATHSA MH(popMarwd. [ JHIl ¢ HapyIICHHSIMH
3peHus: B popme ayauodaiina; B medaTHOH GopMme YBEIHUCHHBIM mpudTOM. [l U] ¢ HApYIICHUAMH CIyXa: B (hopMe IIEKTPOHHOTO
JOKYMEHTa; B IeyaTHol (opme. Jlist Il ¢ HApYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
neyaTHoM opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHUIIJIMHBI

ITomemenus ast BceX BHIOB PadoT, MPEXyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAaHBI HEOOXOMMMOM CIICIMaIN3NPOBAHHON
y4eOHOIl MeOesbl0 U TEXHUYECKUMH CPEACTBAMH O0YUIEHUSI:

- CTOJIBI, CTYJIbS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TTepEeHOCHOH);

- IIPOEKTOD;

- OKpaH / UHTEPAaKTHBHAs JOCKa.

7. METOIANYECKHUE YKAZAHUA JJIAA OBYYAIOIIUXCSA 110 OCBOEHHUIO TN CITUITJINHBI

Metoauueckue YKa3aHus 110 OCBOCHHWIO JUCHHUITIIMHBI TPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60qel“4 nporpamMme JUCHUIIIIUHBI.




®OH/JI OHEHOYHbBIX CPEJICTB

IIpnaoxenne 1

1 OnucaHMe NoKa3saTeJeil U KpUTepHeB OLleHMBAaHMS KOMIIETEeHIMH HA Pa3/IMYHbIX
3Tanax ux GOpMHUPOBaAHHUS, ONMCAHUE IIKAJI OLleHUBAHUSA

1.1 Tloka3zaTenu M KpUTEPUH OLIEHUBAHUSI KOMIIETEHLIUN:

3VH, cocrasasroniue
KOMIIETEHIIHIO

Tloka3zarenu olleHUBaHUS

Kpurepun onenuBanus

CpenctBa
OLICHUBAHUS

VK-1: CriocobeH ocyecTBIATh MOUCK, KPUTUYECKUH aHAlIu3 U CUHTE3 UH(POPMAIK, TPUMEHSTh

CHCTEMHBIN MOAX0d A1 PEIICHU ITOCTABJICHHBIX 3a1a4

3HaTh METOIEI
KOJIMYECTBEHHOI'O M
Ka4ueCTBEHHOI'0 aHaJIn3a,
MIPUMCHSICMEIC B
CHCTEMHOM ITOAXOJIE IS
pelIeHus 3a/1a9 B
npohecCuoHaTbHOM
JIEATEILHOCTH

U3y4aeT OCHOBHYIO U
JIOTIOJTHUTEIbHYIO
JUTEPaTypy, CONEPIKALLYIO
MaTepuai 00 OCHOBHBIX
UHCTPYMEHTAJIbHBIX
CpeICTBax U
MaTeMaTHYeCKUX MeToax,
UCTIOJTb3YEMBIX IS
00paboTku
SKOHOMHYECKUX JaHHBIX,
METO/1ax

g depeHInaIbHOTO U
UHTErPaJbHOTO
WCUHUCIICHUS JUIS
HOJTOTOBKHU K 3a4€Ty, U
orpocy

MOJIHOTA U
COJIepPKATEIBHOCTD
OTBETa Ha 3a4eTe, yCTHOM
OIIpOCe, COOTBETCTBUE
OTBETOB MaTepHaiy,
coJiep KaIemMcs B
U3y4YEHHOH JInTepaType

Omnpoc (Bompocs! 1-
54), Bonpocsl K
3auety (1-53)

YMers IpUMEHATH
METO/IbI
KOJIMYECTBEHHOI'O U
Ka4yeCTBEHHOIO aHaJIN3a,
IIPUMEHSIEMBIE B
CHUCTEMHOM IOIXOME JUIs
pelieHus 3a1a4 B

pelIeHNE MPaKTUKO-
OpPUEHTUPOBAHHBIX U
NPaKTUYECKUX 3aJIaHHH:
CHCTEMBI JINHEHHBIX
YpaBHEHMI, BEIYHCICHHUE
IpeJesioB, IPUMEHEHUE
Qg QepeHIaIbLHOTO U

MPAaBUIBHOCTh PELIEHUS
3aJaHUi Ha BEIUHCIICHUE
CHCTEM JTUHCHHBIX
YpaBHEHUH, BIYNCIICHHE
MPEIEIIOB,
uccienoBanue GyHKInun
C IIOMOIIBIO

[IpakTueckue
3amanwus (1-8),
MIPAKTHKO-
OpUEHTHPOBAHHbBIE
3a1aHus K 3auety (1-
16)

npoeccuoHaIbHOM MHTErPAIILHOTO IIPOU3BOHBIX,
JeATEIbHOCTH VICYHUCIICHUS IS PEILICHUS | BBIUHCIICHUE
SKOHOMUYECKHX 33JJaHUA | OIPEEICHHBIX U

HEOIIPEIEICHHBIX

MHTErPAJIOB;
Baagers HaBbIKaMH peneHue NpaKkTUKo- 000CHOBAaHHOCTb [IpakTrueckue
[IPUMEHEHUS] METO/I0B OPUEHTUPOBAHHBIX U IIPUMEHEHUs] METOJ0B 3aganus (1-8),
KOJIMYECTBEHHOTO 1 MIPaKTUYECKHUX 33JlaHAN JUISl pEeLICHU 3aJaHUI Ha | IPAKTHKO-
Ka4eCTBEHHOI'O aHajn3a, |JIMHEeHHOM anreOpsl 1 BBIYHUCIICHUE CUCTEM OPUEHTUPOBAHHBIE

IMPUMCHSCMBIX B
CHUCTEMHOM TIOJIXOJIC JIJISt
pemeHus 3a1a4 B
npohecCHOHaTBHOM
JCSITETBbHOCTH

AHAJIMTUYECKON
reOMETPHUH, U3 TEOPUU
NPEeIeIIOB,

Qg QepeHInaIbLHOTO U
MHTETPATBHOTO
UCUHUCIICHUS

JIMHENHBIX YPaBHEHUH,
BBIYHMCIICHUE NIPEETIOB,
uccneaoBaHue QyHKIMMA
C TIOMOIIBIO
IIPOU3BOHBIX,
BBIYHUCIICHUE
ONpEJIEICHHBIX U

3aanus K 3auety (1-
16)




HEOIPEICTEHHBIX
WHTErPajoB;

1.2 lIxane!l OLIEHUBAHHUS:
Texymuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEXYTOYHAsI aTTECTAIUsl OCYIICCTBIISETCS B paMKax

HAKOIUTEJIbHOW 0aJUIbHO-PEUTHHTOBOM crcTeMbl B 100-0amipHOM mIKane:

50-100 6annoB (3a4TEHO)
0-49 GamioB (HE 3aUTEHO)

2 Tumnosble KOHTPOJIbHbIC 3aJdHHA WJ/IM HHbIE€ MaTepHuaJibl, H606XOAI/IMble AJIA

OLleHKM 3HAHMi, YME€HHUI, HAaBbIKOB M (WJIH) ONBITA JEATE/JBLHOCTH, XapaKTepPHU3yIOLNX
3Tanbl $OPMUPOBAHUSA KOMIIETEHIMI B MPoIecce OCBOEHHsI 06pa30BaTe/IbHOH MPOrpaMMbI

[\

(98]

Bomnpocs! k 3a4ery

Teopernyeckue BONpocCsI
CucTeMbl TMHEWHBIX YPaBHEHUH, OCHOBHBIE OIpE/IeNICHHsI. DJIeMEeHTapHbIe TIPe00pa30BaHUsL.
Meroasl  pemieHuss  CUCTEM  JIMHEWHBIX  ypaBHeHuil:  ['aycca, JKopmana-l'aycca,
MOTU(PHUIIMPOBAHHBIX KOPAAHOBBIX NCKITFOUEHUI.
Onpenenurenu 2-ro 3-ro nopsaxos. @opmyisl Kpamepa.
Munop u anrebpanyeckoe aomnojsHeHue. Teopema O pa3ioKeHUH ONpeAenuTeNs 3-ro nopsaka
10 nepBoi crpoke. Onpenenurens n-ro NopsaKa.
Martputibl, OCHOBHBIE onpenenenus. Onepanuu HajJ MaTpulaMu: CyMMa MaTpull, IPOU3BeIeHUE
MaTpHULbI HAa YKUCIIO, IPOU3BEACHUE 2-X MATpPULL.
OOpatnas matpuna. Kputepuii oOpatumoctu MaTpuilel. /[Ba crocoba mocTpoeHus oOpaTHOMH
MaTpHULBI.
MaTpuuHbIi cI0CO0 pelIeHns CUCTEM JIMHEHHBIX YPaBHEHUH.
OnHOpOHBIE CUCTEMBI YpaBHEHUH. T€OpeMBl O pELIEHUH OAHOPOIHBIX CUCTEM
Bexkropsl. JIuHeiHbIE onepauy HaJl HUMHU.

10. CxanspHOe NpOU3BEAEHUE IBYX BEKTOPOB.

11.

BekropHoe nmpou3sBeieHHE 1BYX BEKTOPOB.

12. CmerieHHOE IPOU3BEIECHHUE TPEX BEKTOPOB.

13.

[IpsiMast Ha MIIOCKOCTH

14. KpuBble BTOpOTo MOpsiiKa: OKPY>KHOCTb, AJLTUIIC, TUNepOona, mapadona.
15. TInockocTh 1 psiMasi B IPOCTPAHCTRBE.
16. IlonsiTne mOpenenpHONM TOYKM  MHOXECTBA, ONpEIEICHUE Mpenena, TreoMeTpudecKas

UHTEPIIPETANHS ITpeieia QYHKIHH.

17. beckoneuno Manble QyHKIUH. OrpaHuueHHble QyHKIUH. OCHOBHBIE TEOPEMBI O OECKOHEUHO

MaJbIX U OTPAaHUYEHHBIX QYHKIUAX.

18. beckoneuno 6oibuue GyHkr. OCHOBHbIE CBOWCTBA OECKOHEYHO OOJBIINX (PYHKIIUI.
19. OcHOBHBIE TEOPEMBI O TIpEIeTIax.
20. OcHOBHBIE TEOPEMBI O HETIPEPBIBHBIX (DYHKLUAX

21.

[TonsiTre npousBoaHOM U quddepeHnnana GyHKIUH.

22. I'eomeTpuueckuii cMbICI IPOU3BOJHOM, KacaTellbHasi U HOpMaJlb K KPUBOIA.

23.

Heobxonumoe ycoBue auddepeHnnpyeMocTs QyHKINH.

24. OcHoBHblIe MpaBuia TUpGepeHIMPOBAHNUS.

25. OcHoBHEIE cBOMCTBa AudPepeHmana.

26. Ilpon3BoaHast CI0KHOU PyHKIIUU.

27. Ilpon3BoAHbIE BBICIIUX MTOPSIKOB.

28. Omnpenenenue s3KkCTpeMyma (QyHKIHH.

29. Teopemsl 0 QyHKIUAX, TUPPEPEHIUPYEMBIX HAa IPOMEXKYTKE




30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.

IIpaBuio Jlonurans.

UccnenoBanue ¢pyHKnu MetogamMu audGepeHIInaIbHOT0 UCYUCIICHUS TIOCTATOYHbBIE TPU3HAKH

MOHOTOHHOCTH U IOCTOAHCTBA (I)yHKI_II/II/I

JlocTaTouHBIN MPU3HAK CYIIECTBOBAHUS 3KCTpeMyMa (PyHKIUH.

Haubonbiiee u HaumeHblee 3Ha4YeHUE (PYHKIIUU HA OTPE3KE.

Kpurepuii J10KanbHOro0 53KCTpEMyMa, OCHOBAHHBIM Ha BTOPOM IPOU3BOIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (QpyHKIUH. Touku neperuda.

[Tpu3HaKy BHIMYKJIOCTH (BOTHYTOCTH) (DYHKIINU.

Heo0xoauMoe u 10cTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Meperuda. ACUMITOTHI.
OO0mas cxema uccieioBaHus (QyHKIMH U IOCTPOEHUE rpaduka.

[lepBooOpa3nas ¢pynkuuu. Teopemsl 0 TEpBOOOPA3HBIX.

Heonpenenennsiilt uaterpai. Teopema CylecTBOBaHMS.

CBoiicTBa HCOMPCACICHHOI'O MHTCTpaJia.

MeTobl UHTErpUPOBAHUS: METOJ PA3JIOKEHUS; TOACTAHOBKY; 10 YaACTAM;
HHuTterpupoBanue BeIpaXeHUH, COIEpKAILIUX KBAJAPATHBIN TPEXWIICH;
WuTerpupoBanue palnoHaIbHBIX QYHKIUI U MPOCTEHIINX UPPALIMOHATIBHBIX (PYHKIIHIA;

WuTerpupoBanue TpUroHOMETPUUYECKUX (QYHKIIUH.
[TonsiTue o HeGepyIIMXCS UHTETpalax.

IlonsaTue HHTCTpaHBHOﬁ CYMMBI. FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OMIPCACIICHHOI'O UHTCrpajia.

TeopeMa CymICCTBOBAHUA OMMPEACTICHHOTI'O MHTETpaJIa.
CBoiicTBa OMPCACIICHHOI'O UHTCrpaia.

[Tousrue OIMPCACIICHHOI'0O HHTCTrpajia C NEPEMCHHBIM BCPXHHUM IIPEACIIOM, TCOPEM

Qg depeHIpPYEeMOCTH.
®opmyna Herotona-JleitOHuma.

TeopeMa 0O 3aMCHC HepeMCHHOI\/'I B OIIPCACIICHHOM MHTCIrpAJIC.
MeTO}I HHTCTPHUPOBAHUA IO HACTAM B OIIPCACIICHHOM HUHTETpAJIC.
OKOHOMUYECKHEC MPUIIOKCHUSA ONIPCACIICHHOTIO MHTCTpaJia

IIpakTHKO-OpHEHTHPOBAHHBIE 32/1aHUS K 3a4eTy

Havitu mpousBenenue matpui;, AB u BA,

5 7 =2 7 8 =2
eecn A=|—-4 2 7| B=3 0 5
2 3 -5 -2 2 0

Haiitn 3Ha4YeHne onpeaeauTes:

2 2 -3
4 -1 2,
-3 1 —4

Pemnts cucremy ypaBHeHuit metooM Kpamepa:
X+ 2x,+x3 =8
dxy —2x;,=-2
3.’151 - 4369 + qu = 1']‘

Pemnts cucreMy ypaBHEHUN MaTPUYHBIM METOJIOM .
3xy +x,— x;=13
2xy+3x, —2x;=12



7. PewmmnTh cucTeMy JIMHENHBIX ypaBHEHUI MeTonoM JKopaana-I'aycca:
Xy — %y +2x3 =2
2xy —x,+x;=3
3x, —2x,+ 3x;=5

8. Hamnucate ypaBHEHUE IIOCKOCTHU, IPOXOASILEH YePE3 TPU TOUKHU:
AQ3.-1,0), B(2,-2,5),C(3, -6, 7).

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

10. BoraucauTs npeen: lim7‘6__2

x—2 x2 —4
. 1 2
11. Beranucnuts npeaen (no npasuiy Jlonuras) 113} — —CIgX
X x

12. HaiitTu npou3BoIHYIO (DyHKITHIA:
X

1—cosx

y=302x" —4x")*

13. IIpoBecTu nccienoBaHue QyHKINH
y=x —%xz +3x+15
14. Beiunciuth HHTErpat:
j xsin xdx
15. BeuucnuTh HHTErpal:
.i- x”dx

¢ 5x*t +1

16. Beraucnuth miomaas GUrypbl, OrpaHu4eHHON (QYHKIUSIMHU:
— —+2
V=X U y=Xx
3aueTHOe 3aJjaHME BKIIOYAET 2 TEOpPeTHYECKWX Bompoca M | W3 MepeuHs NpPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJJaHUM.
Kpurtepun ouenuBanus:

MaxkcumanbHOe KOJMYECTBO OajuloB 3a OTBET IO 3aueTHOMy 3ajnaHuio — 100 (xaxaslii Borpoc
MMEET OJMHAKOBBIN BEC MPU BbICTABIEHUU UTOIOBOI OLIEHKHN)

50-100 6as10B (32a4TEHO) W3noxeHHsplii MaTepuan (GakTHUECKH BEpPEeH, HalU4ue TIITyOOKHUX
UCUEPINBIBAIOIINX 3HAHWH; MpaBWIbHbIE, YBEpEHHbIE NEHCTBUS IO
NIPUMEHEHUIO TOJIYYEHHBIX 3HAHUII Ha INPAKTUKE, TPaMOTHOE H
JIOTMYECKH CTPOMHOE M3JI0KEHHE MaTepHasa IpU OTBETE; MPAKTUKO-
OpPUEHTHUPOBAHHOE 3aJlaHue BBITIOJIHEHO IIPaBUJIBHO u
IIPOKOMMEHTHPOBAHO; HAJIM4YUE TBEPABIX M JIOCTATOYHO IOJIHBIX

4



3HAHWUW, NpPaBWIbHBIE JEHCTBUSA IO NPUMEHEHUIO 3HAHUW Ha
MPaKTUKE, YETKOE M3JIOKEHHUE MaTepualia, HOMYyCKalTCs OTIEIbHbIC
JIOTUYECKUE U CTUIMCTHYECKHUE IOTPEIIHOCTH, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB Ha JIOMOJHUTEIbHBICE M HABOASIIUE BOMIPOCHI;
MPAKTUKO-OPUEHTUPOBAHHOE 3aJaHHUE BBIMIOJHEHO MPAaBUIBLHO, HO HE
MPOKOMMEHTUPOBAHO; TIPU  HEMOJHOM OTBETE Ha BOMIPOCHI;
3aTPYIHSIETCS OTBETUTh HAa JOMOJHUTEIIbHBIE BOIPOCHI; MPAKTUKO-
OPUEHTUPOBAHHOE 3aJ]aHUE BBHIITOJTHEHO C OITMOKAMU U OTCYTCTBYIOT
KOMMEHTAapHUHU

0-49 6ay1510B (He 324YTEHO) OTBeThl HE CBS3aHBI C BONPOCAaMH, HaM4ME TPyObIX OMIMOOK B
OTBETE, HEMOHUMAHUE CYITHOCTH H3JIaraéMoro BONpPOCa, HEyMEHHE
NPpUMCHATH 3HAHUA Ha IPAKTUKC, HCYBCPCHHOCTb M HCTOYHOCTH
OTBETOB Ha JIONOJHHUTEIbHBIE W HABOJISIINE BOMPOCHI; MPAKTHUKO-
OPUEHTUPOBAHHOE 33/I1aHUE HE BBIITOJIHEHO.

HpaKaneCKne 3aJlaHusA

IIpakTuyeckoe 3axanne 1 «MaTpuipl, onpenenuTeNu U UX cBoiicTBa. JluHelHbIe omepanuu Haj
MaTpunamu. [lepeMHoOxeHnE MaTpUI

Martpuuibl. JIuneiiHble onepanyy HajJ MaTpUIIaMU U UX CBOWCTBA. Y MHOKeHue MaTpull. CBolicTBa
nepeMHokeHus Mmatpuil. Onpenenurtenu 2-ro ¥ 3-ro nopsajakoB. CBoiicTBa omnpenenurteneil. Pemenne
cUcTeM JIMHEHHBIX anredpandeckux ypaBHenuii (CJIAY) meronom Kpamepa.

IIpakTHyeckoe 3aganue 2 «MaTpuia, oOpaTHas K 3aJaHHON. PerieHre MaTpUYHBIX ypaBHEHUI

AJNTOPUTM HaxO0XJIEHUS MaTpUIlbl, 00pATHOM K 3aJJaHHOM. pelIeHne OCHOBHBIX TUIIOB MAaTPUYHBIX
ypaBHeHui. "Pemenne CJIAY marpuunsiM criocobom". Ceenenue CJIAY k matpuunoii ¢opme u ee
pemenne MaTpuuHbiM criocobom. Pemenune CJIAY meronom [Maycca. Teopema Kponekepa-Kamemmm o
coBMmecTHOCTH CJIAY. Pemienne onnopoansix CJIAY

IIpakTHyeckoe 3aganue 3. «BeKTOPHI ¥ TUHEIHBIE ONEpaIK HaJl HUMI

Bekropsl u nuHeliHble omnepanuu  Hajg HuUMU'. CloXeHHME W BBIYMTAaHUE BEKTOPOB B
reoMerpuueckoit Qopme. JluHeliHble omepanuu Haa BEKTopaMu B KoopauHatax. "CkaispHoe
IIPOM3BE/ICHUE JIBYX BEKTOPOB. BekTopHoe mpousBefeHne I1ByX BEKTOpoB. CMelIaHHOE MPOU3BEACHUE
Tpex BekTopoB". CkalsipHOE MPOU3BEIEHUE JIBYX BEKTOPOB B KOOpAMHATaX. BekTopHOE mpou3BeneHue
JBYX BEKTOpOB. CMelIaHHOE IIPOU3BE/IEHUE IBYX BEKTOPOB

IIpakTHyeckoe 3aganue 4. «lIpsamas Ha muiockocTH. OKPYKHOCTb U IIpsiMas»
Paznuunble ciocoObl 3aaHus IPSMON Ha MIOCKOCTH. 33a4l Ha OKPY>KHOCTh U MIPSIMYIO Ha

IpaxkTuueckoe 3axanue 5. «[Ipenensl. PackpbiTre anreOpanyecKux HEONpPEAeICHHOCTEH)
Breruncnenue npenenoB. Packpeitue anredbpamdeckux HeompeaeneHHocter (0/0), (oo/o0), (00-00),
(0*c0).

IIpakTuyeckoe 3aganue 6. «IIpapuna nuddepennupoBanus. Tabnuia MPOU3BOTHBIXY.

IIpaBuna g hepeHIIMPOBAHMSL. Tabnuna MPOU3BOAHBIX. OTtpaboTtka TEXHHUKHU
mubdepenuupoBanus. "uddepeHurpoBanue (QyHKIMNA, 3aJaHHBIX HESIBHO M IapaMETPUUYECKH.
[MpousBomubie BbicMx mopsakoB. uddepennupoBanve (yHKIMNA, 3aJaHHBIX HESIBHO U
napaMmerpuuecku. HaxoxaeHrne mpou3BOJHBIX BBICHINX MOPSIKOB



IIpakTnueckoe 3ananue 7. «<HeornpeneneHHbI HHTETPAI».

[lepBooOpa3nas. HeompeneneHHblli MHTErpas M ero cBoiictBa. TabmuuHOe HHTErpUpPOBAHHE.
TabnuuHoe uHTEerpupoBaHue. VHTErpupoBaHue METOJOM 3aMeHbl MepeMeHHoW. VHTerpupoBaHue 1o
qacTIM

IIpakTH4eckoe 3aganue 8. «OnpeneneHHbI HHTErPaD»

MeTopl HHTErpUPOBAHUS OJI 3HAKOM OINpeIelIeHHOro uHTerpaiga. HaxoxaeHue onpeneneHHbIX
UHTErpaioB C momolbio (Gopmyisl HproToHa-JleiiOHuma. 3ameHa mEpeMEHHOHM 1O 3HAKOM
OIIpEJIENIEHHOI 0 UHTErpaa

[Tpu odopmieHnn pemieHus 3aa4 MOTyT ObITh UCIIOJIb30BaHbI NpuioxeHus maketa LibreOffice

Kpurtepun onennBanus:
MakcnMajbHOE KOJIHYeCTBO 0a/1710B — 60 0a/1)10B

3a BBINOJIHEHUE NpakTHUecKuX 3aganuii 1-4 oOywaromuiicss MoxeT Nmoiay4duTh 10 20 0aJlioB,
KaXJ10€ 33JJaHie IIPU 3TOM OLICHUBAETCs 10 S 0aJlJI0B

5 6am10B 3agaHre BBIMOJHEHO BEPHO

4 6anaa [Tpy BbIMONHEHUM 3aJaHus ObUIM JOIYLIEHbI HETOYHOCTH, HE BIIMAIOLIME HA
pe3yJibTaT

2-3 baya I[Tpu BBINOJHEHUHU 3ajaHUs ObUIN IOMYIIEHBI OIIMOKH

1 6aa [Ipu BbINOJIHEHUY 3aaHMsI ObLIM TONYIIEHbI CYIIECTBEHHBIE OIINOKU

0 das10B 3a/laHuE HE BBIIIOJHEHO

3a BbINOJHEHUE NPAKTHYECKHUX 3aJaHuil 5-8 o0y4yaromuiica MoxkeT noay4uTh 10 40 027108,
Ka’K/10e 3a/JaHHe PU 3TOM olleHnBaercs 10 10 6as10B

10 6an710B 3ajaHre BBIMOJHEHO BEPHO

7-9 6an10B [Tpy BbIMONHEHUM 3aJaHus ObUIM JOIYLIEHbI HETOYHOCTHU, HE BIIMAIOLIME HA
pe3yJibTaT

4-6 6aa10B [Tpu BBINOJHEHUHU 3ajaHUs ObUIN IOMYIIEHBI OIIMOKH

1-3 6ay1a [Ipu BbINOJIHEHUY 3a7aHKsI ObUIM TONYIIEHbI CYIIECTBEHHBIE OIINOKU

0 das10B 3a/laHuE HE BBIIIOJHEHO

Onpoc

—

. CuCTEeMBI IMHEWHBIX YPAaBHEHHUI, OCHOBHBIE OIIPE/ICIICHHUS.

2. DneMeHTapHbIe TpeoOpa3oBaHusl.

3. Meroasl  pemieHWss ~CHCTeM  JUHEWHBIX  ypaBHeHuiM: [aycca, JKopmana-I'aycca,
MOIU(PHUIIMPOBAHHBIX KOPAAHOBBIX UCKIIOUEHUI.

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

5. MuHop u anrebpandeckoe J0MoJHeHHue. TeopeMa 0 pa3ioKeHUU ONpeAeauTess 3-ro nopsaka
10 MepBoU cTpoke. OnpenenuTens n-ro NopsaKa.

6. Matpunpl, ocHOBHblE ompeneneHus. Onepauuu Hajg MaTpULAMU: CymMMa  MaTpHlL,
IIPOU3BEICHNE MAaTPHUIbI HA YUCIIO, TPOU3BEICHUE 2-X MATPHII.

7. Obpartnas matpuna. Kpurepuit oOparumoctu Matpuibl. J[Ba crocoba moctpoeHus: oOpaTHOU
MaTpULIBI.

8. MatpuuHblii criocod peneHus CUCTEM JIMHEHHBIX ypaBHEHUH.

9. OIHOPOIHBIE CUCTEMBI YpaBHEHUI. TeopeMbl O PEIIeHNHN OJHOPOIHBIX CUCTEM

10. Bexrops!. JIuneiiHble onepanyy HaJy HUMH.

11. CxansipHO€ MPOU3BEICHNE JIBYX BEKTOPOB.



12. BekTopHOE IPOU3BEAECHHUE JBYX BEKTOPOB.

13. CMelieHHOE MPOU3BEICHUE TPEX BEKTOPOB.

14. Ilpsamas Ha TUIOCKOCTH

15. KpuBble BTOpOTo Nopsijika: OKpY>KHOCTb, JUIUIIC, runepOoia, napadoa.

16. ITmockocTs 1 npsiMast B IPOCTPAHCTBE.

17.1lonsiTue TpeAenbHOM TOYKM MHOKECTBA, ONPEACICHUE Mpenesia, TeoMeTpudecKas
UHTEpIpeTanus npeaena QyHKIum.

18. beckoHeuHo mainble pyHkuuu. OrpanndeHHble QyHKIMU. OCHOBHBIE TEOPEMBI O OECKOHEUHO
MaJIbIX ¥ OTPAHUYCHHBIX (PYHKLHUAX.

19. beckoneuno Oounbiue QyHKIU. OCHOBHBIE CBOMCTBA OECKOHEUHO OOJBIINX (DYHKIIUH.

20. OCHOBHBIE TEOPEMBI O IIPEIENAX.

21. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKUIMAX

22. TlonsiTre mpou3BOJHON U JuddepeHmana QyHKIHUH.

23. 'eomeTpryeCKHil CMBICT IPOU3BOIHOM, KacaTelbHas U HOpMaJlb K KPUBOM.

24. Heob6xoaumoe ycnosue nuddepeHIrpyeMocTd QyHKITHH.

25. OcHoBHbIe npaBuia qupdepeHpoBaHus.

26. OcHoBHbIe cBoOiicTBa AU Pepennnana.

27. IlpousBoaHast CI0KHOM PyHKIINU.

28. IIpon3BoHbBIE BEICIIUX MOPSIKOB.

29. Onpenenenne SKCTpeMyMa (DyHKITHH.

30. Teopemsl 0 GyHKIMAX, TUPPEepEeHIUPYEMBIX HAa IPOMEKYTKE

31. [IpaBumo Jlonurans.

32.UccnenoBanue (yHKIMM MeTonaMu  Au(QepeHInanbHOr0 UCUUCIEHUS  JOCTaTOYHBIE
MPU3HAKA MOHOTOHHOCTH U IOCTOSTHCTBA (DYHKIIUH.

33. JlocTaTO4HBIHM MPU3HAK CYIIECTBOBAHUS SKCTpeMyMa (QyHKIMH.

34. HauGospiiee 1 HanMEHbIIIee 3HaYeHNE (PYHKITUU Ha OTPE3KE.

35.Kputepuii JIOKalbHOIO JKCTPEMyMa, OCHOBAHHBI Ha BTOpoil mpousBogHOW. IlonsTue
BBIIMYKJIOCTH, BOTHYTOCTH QYHKIMH. Touku neperuda.

36. IIpu3HaKky BBITYKIOCTH (BOTHYTOCTH) (DYHKIIUH.

37. Heobxoaumoe 1 TOCTaTOYHOE YCIIOBHS CYIIECTBOBAHUS TOUEK Mepernda. ACUMITOTEHI.

38. O6mas cxema uccineqoBaHus GYHKINU U TOCTpOEHHE rpadukKa.

39. [lepBooOpasnas ¢pyHkimu. TeopeMsl 0 TepBOOOPA3HBIX.

40. HeonpenenenHslii nHTerpan. Teopema cyiiecTBOBaHuUS.

41. CBoiicTBa HEONPEICTICHHOTO UHTErpaa.

42. MeTopl MHTETPUPOBAHUS: METO]] Pa3JI0KEHHUS; TOICTAHOBKH; 10 YaCTsIM;

43. laTerpupoBaHue BBIPAXEHUMN, COJIEpKAIINX KBaJAPATHBIN TPEXWICH;

44. VIaterpupoBaHHue PallMOHAIBHBIX (YHKIUH U MPOCTEHUIINX UPPALMOHANBHBIX (YHKINH;

45. UaTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIIUH.

46. IlonsTHe 0 HEOEPYLIMXCS MHTETpajiax.

47.1loHATHE HHTETPAIIBHON CyMMBI. ['€OMETpHYECKHI1 CMBICI ONPEAEICHHOTO HHTETpaa.

48. Teopema cyl1eCTBOBAaHUS ONPEAECIEHHOI0 HHTErpasa.

49. CBoiicTBa ONPEAEIECHHOTO0 HHTErpaJIa.

50.IlonsATHE ONpeAENeHHOr0 MHTErpajga C NEPEMEHHBIM BEPXHHMM IIPENEIIOM, TEOpEMa O €ro
nudpepeHITpyeMOCTH.

51. ®opmyna HerotoHa-JleitOHMIIA.

52. TeopeMa 0 3aMeHEe MEPEMEHHOM B ONPEICTICHHOM HHTETpaie.

53. MeTroa HHTErPUPOBAHUS 10 YaCTSIM B OIIPEJIEIICHHOM HHTErpalle.

54. DKOHOMHYECKHE MPUIIOKEHHUS ONPENICTICHHOTO HHTErpaia

Kpurepun onennBanus:
JlaHHbBIN TIepedYeHb BONPOCOB Ul IPOBEAEHHUS oOmpoca sBigerTcs NpuMepHbIM. OH MOMKET
aKTyaJIU3MpPOBATHCS MPENOaBaTEIeM 10 HEOOXOIUMOCTH.



Onpoc TeMaTHYECKH OXBAaTHIBACT BCE pas3zeiibl y4eOHOro Kypca M HPOBOJUTCS B YCTHOM WIH
nuchbMeHHOH (¢opMe (Ha yCMOTpeHHE IpernojaBaTelns). [pynmupoBka BOIPOCOB JJsi  OIpoca
IIPOM3BOJUTCS MPENOIABATEIIEM.

MakcuMaJbHOe KoJanuecTBo 0aioB — 40 0ajioB

3a ydactue B onpoce o0ydaromuics MoKeT moyryduTh 10 40 6amnoB. B xome onpoca mpu oTBere
Ha OTACNbHBIN BOIIPOC 00YYAIONIUICS MOKET MOJTYIHUTH J10 2 6AJJI0B

2 dasu1a JlaH ToJIHBIA, pa3BEpHYTHIH OTBET HA MOCTABJICHHBIM BOIPOC, CUCTEMHO ITOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HaHUW 00 OOBEKTE, MPOSBISAIOMIAACI B CBOOOIHOMN
ONEpPUPOBAHUN OCHOBHBIMH MOHATUSMHU Yy4ueOHOro Kypca. OTBET XapaKTepH3yercs
COJIEP/KATEIBHOCTBIO, KOHKPETHOCTBbIO, 3HAHUEM OCHOBHOM M JONOJHUTEIbHOU
JUTEpPaTyphl, PEKOMEHIYeMOM IO TeME, YETKOCThIO U JIOTUYHOCTHIO H3JI0KEHUS
MaTepuaia.

1 6ana Jlan HemoJHBIH W HEMOCJeNOBAaTEIbHBIM OTBET Ha IMOCTaBJICHHBIM  BOIpPOC.
[TpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTHYHOCTh U3JIOXKeHus. OOywaromwuiics He
OCO3HAET CBSI3M MEX]Yy TMOHSTHSIMH, KOHIIENTYaJbHbIE MEPECEUCHUs, CTPYKTYpPHBIE
3akoHOMepHOCTH. OTCYTCTBYET KOHKPETU3allUs U J0Ka3aTelbHOCTb. JJOMOTHUTETbHBIC
W YTOUHSIIONIME BOMPOCH MpEnojaBaTeNisi HE MPUBOAAT K KOPPEKIMU OTBETa Ha
MOCTaBJIEHHBIE BOIPOCHI.

0 6aa10B OOyuaromuiics 3aTpyIHAETCSI OTBETUTh Ha BOIIPOCHI

3 MeToauyecKue MaTepuasbl, ompejessl0liyde Npouesypbl OLEeHUBAaHHWS 3HAHUI,
YyMEeHUH, HaBbIKOB U (WJH) onbiTa JAeATEeJbHOCTH, XapaKTepU3yKUHMX ITambl
dopMupoBaHuA KOMIETEeHI UM

[Ipouenypsl oOnEHMBaHUS BKIIOYAIOT B C€e0S TEKyIIUH KOHTPOIb M MPOMEKYTOUHYIO
aTTECTALUIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTU MPOBOJUTCS C HCIOJb30BAHUEM OLIEHOYHBIX CPEICTB,
IPEJICTaBICHHBIX B II. 2 JAHHOIO MpWIOXKEHMs. Pe3ynpTaThl TEKYIEro KOHTPOJISL TOBOIATCSA IO
CBEJICHUSI CTY/ICHTOB JI0 IPOMEKYTOUYHON aTTECTALIUU.

IIpoMeskyTO4YHAsI aTTeCTALUS IPOBOIUTCS B (hopMe 3aueTa.

3aueT MNpPOBOAUTCS IO PACIMCAHUIO IPOMEXKYTOUHOM aTTeCTallMd B IHCbMEHHOM BHJIE.
KomunuectBo BompocoB B 3adeTHOM 3anaHuu — 3. IIpoBepka oTBeTOB M OOBSBICHHE PE3yIbTATOB
IIPOM3BOJUTCS B JI€Hb 3ayeTa. Pe3ysbTaThl aTTecTalluy 3aHOCATCS B BEIOMOCTb M 3aYETHYIO KHUKKY
ctyneHTta. CTyAeHTHI, HE HPOMIEANINE MPOMEXKYTOUHYIO aTTECTALMI0 MO TpaduKy MNPOMEKYTOUHON
aTTeCTalUu, 10JKHBI JUKBUIUPOBATh 33JJ0JDKEHHOCTh B YCTAHOBJIEHHOM ITOPSIJIKE.



Ipunoxenue 2
METOANYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCIHUIIJIMHBI

VY4eOHBIM [JITaHOM IIPEyCMOTPEHBI CIEAYIOIINE BUAbI 3aHATUM:

- IEKLUY;

- IPAKTUYCCKUC 3aHATUS.

B X0A€ MPAKTHYCCKUX pa60T Pa3BUBAIOTCA HABBIKM NMPHUMCHCHUA MATCMATHYCCKUX MCTOOOB,
BbIOOpa HMHCTPYMEHTAJBHBIX CPEICTB i OOpaOOTKM W aHalM3a HSKOHOMHYECKHX JIaHHBIX B
npoQeccHoHaIbHOMN NesTeTbHOCTH

HpI/I IMOATOTOBKE K IIPAKTUYCCKUM 3aHATHAM K&)I(I[I:Ifl CTYACHT JOJIKCH:

— U3YYUTHh PEKOMEHJOBAaHHYIO yUEOHYIO TUTEpaTypy;

B nponecce MOATOTOBKU K MPAKTUYCCKHUM 3aHATUAM CTYACHTBI MOT'YT BOCIIOJIB30BATHCA
KOHCYJIbTAlISIMH [IPENIOaBaTEIS.

TeOpeTI/I‘-IGCKI/Ie BOIIPOCBHI JOJIZKHBI OBITE HU3YYCHbI CTYACHTAaMHU B XOIC CaMOCTOSITEIbHOM
pabotel. KoHTponmb camocTOsATeNbHOW pabOThl CTYIEHTOB Haja Y4eOHOH mporpaMMoil Kypca
OCYILECTBIIIETCSI METOJIOM oOmpoca. B Xome caMocTOATeNbHOW paboThl KaXAbli CTyHEHT 00s3aH
nmpoYnuTaTh OCHOBHYIO W 110 BO3MOXHOCTH HJOIIOJHUTCIBHYI JIUTCPATYPY IIO PISy‘IaCMOﬁ TEMC.
BI)IILGJ'II/ITI) HCIMOHATHBIC TCPMHHBI, HaWTH WX 3HAUYEHHE B JUTeparype.

JU1st IOATOTOBKHU K 3aHATHUAM, TEKYILEMY KOHTPOJIIO U NPOMEXKYTOYHOU aTTECTALMU CTYIEHTHI
MOT'YT BOCIIOJIB30BaTbCA 3J'ICKTpOHHO-6I/I6J'II/IOTGLIHI)IMI/I cucteMamu. Taxoke 06yqafomnecs[ MOT'YT B34Tb
HA JIOM HEOOXOAMMYIO JIUTEpaTypy Ha a0OHEMEHTE YHHBEPCHUTETCKON OHOIMOTEeKH WIH
BOCIIOJIB30BAaThCA YUTAJIBHBIMU 3aJIaMU.
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