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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

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 YTBEPKICH YIEHBIM COBETOM By3a OT 15.04.2025 1. mpotokom Ne 11.
Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOM TUCHMIUIMHEL, yTBepxkaAeHHOH B PI'BOY
BO PI'DY (PMHX) c yderoM YyCIOBHH pealn3aliiii TPOrpaMMbl OakajaBpuara, IEUCTBYIONMX B (unaie

(benepaabHOro roCyIapcTBEHHOTO OIOMKETHOTO 00pa30BaTeNbHOIO yUpesKaAeHHs Bbicuiero oopasoBaHus «PocToBckuii
rocygapcTBeHHbIN 3koHoMuueckuil yausepcureT (PUHX)» B 1. Uepkeccke KapadaeBo-Uepkecckoit PecyOmuku

[Iporpammy cocraBmi(u): K.¢p-M.H., go1., [llanomnnkosa O.U.;k.3.H., nou., Pyrrta H.A

3aB. xadenpoii: k.2.H., morieHT H.B. TpeTbskoa



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 /
3armaBue 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 I'ycak A. A. Beiciiias MareMaTika: y4eOHHK Musck: TerpaCuctemc, OBC «YHuBepcurerckas
2009 6ubHoTeKa OHIIAKH)
3 Crynent. Actiupant. MccnenoBarens: BrnagmBoctok: Dkcrept- ObC «YHuBepcureTckas

BCEPOCCUHCKHI Hay4YHBIH XKypHAIL: )KypHaI

Hayxka, 2020

OuOIMOTEKA OHIAHY




ABTOpHI, bnbmmorexa /

3arnaBue W3narenscTBo, rox
COCTaBUTEIN Komnuectso
4 |Kacrpuua O.A. Bplicias MaTeMaTuKa J171s 9KOHOMHCTOB: YueOHoe Mocksa: OOO "HayuHo- OBC «Znanium»
nocooue M3/1aTeNIbCKUI LIEHTP
NUH®PA-M", 2015
5 |Pxesckuii C. B. Bsicinast MaTeMarrKa I: nunelinas anre6pa u Mocksa: OOO "Hayuno- OBC «Znanium»
aHaJIUTHIECKast reoMeTpust: YueOHoe ocodue U3IaTENbCKUM [IEHTD
NHOPA-M", 2019
6  |Pxesckuii C. B. Bericias marematuxa IV: uncioBsie u Mockgsa: OOO "HayuHo- OBC «Znanium»
(yHKIMOHATBHBIE PSIIbI; OOBIKHOBEHHbIE M3/1aTeNIbCKUI LIEHTP
i depeHnnanbEbie ypaBHeHHS: YebHoe ocodue | THOPA-M", 2019
7 Pxesckuii C. B. Bricmas maremaruka I11: uaTerpansHoe Mocksa: OOO "HayuHo- OBC «Znanium»
ucyuciienne: Yue6Hoe ocodue U3IATENbCKHUN EHTD
NHOPA-M", 2019
8 Pxesckuii C. B. Beicinast maremaruka II: aubdepenunansaoe Mocksa: OOO "HayuHo- OBC «Znanium»
ucyucienue: Ydae6Hoe mocoone M3/aTENIbCKUI LIEHTP
NHOPA-M", 2019
9 XKyxosa I.C. Bricurast Maremaruka it 6akanaspa. [IpakTHKyM. Mocksa: OOO "Hay4Ho- 3BC «Znaniumy»
Yacts 2: YuebHOe mocodue H3MaTeTCKUHN TISHTP
NHOPA-M", 2019
10 | XKykosaI'.C. Beicmras maremaruka ot 6akanaspa. [Ipaktukym. Mocksa: OOO "Hay4Ho- OBC «Znanium»
Yacts 1: YuebHoe nocodue U3/1aTEeIIbCKUH LEHTP
NHOPA-M", 2019
11 Sumenes JI.T. Bericiias maremaruka: Y4eOHUK Mocksa: M3narenbckuit OBC «Znaniumy»
Lleutp PO€, 2020
12 |Jypse NI.T, Beicias maremaruka. [Ipaktukym: YaeGHoe Mocksa: By3oBckuit OBC «Znanium»
®ynrukosa T.I1. nocooue yuebHuk, 2023
13 |Iunages B.C. Bsicinas MaTeMaTHKa: Y4eOHUK Mocksa: OOO "Hayuno- 9BC «Znanium»

U3/1aTENIbCKUI LIEHTP
NH®PA-M", 2024

14 | Bobpuk I'N., Beiciast MaTeMarrka Jyisi 9KOHOMHUCTOB: COOPHHK Mocksa: OOO "Hay4Ho- OBbC «Znanium»
I'punuesunuroc PK., 3aga4: YuebHoe nmocobue M3/IaTeNIbCKUI LIEHTP
Marsees B.U., Pynpix NHO®PA-M", 2024
b.M.

5.2. IlpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHbIE CUCTEMbI

HCC "Tapant" https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy)K0a CTaTUCTHUKH https://rosstat.gov.ru/ (cBOOOTHBII OCTYIT)
O6mepoccuiickuit MaTemMaTudeckuii moprain http://www.mathnet.ru/ (cBoOOIHBIH KOCTYII)

5.3. IlepeyeHb NpOrpaMMHOro odecneyeHus

Onepaunonnas cucrema PEJ[ OC
CBobonHo pacnpoctpansieMslii opucHblil makeT LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AIOLMXCS ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

[Ipr HEOOXOMMMOCTH IO 3asBICHUIO 0OYYarOMIErocsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBbsI y4€OHO-METOANUECKHE MaTepHaIbl
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHUUYCHHAM 3IO0POBBS M BOCHpHUATHS WH(popMarwd. [ Wl ¢ HApyIIEHHSIMH
3peHust: B hopMme ayanodaiina; B me4aTHO GopMe yBEIWUeHHBIM WpUTOM. s uI] ¢ HapylIeHUAMH ciIyXa: B ()OpMe 3IEKTPOHHOTO
JOKYMEHTa; B IeyaTHol ¢opme. it IHIl ¢ HapyIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3IeKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUITJIMHBI

INomerwenust Juisi BceX BUJIOB paloT, NPEAyCMOTPEHHBIX yYeOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIM3MPOBAHHON
y4eOHOI MeOEIbI0 U TEXHUIECKHMY CPEICTBAMH O0Y4EHHUS:

- CTOJIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / HUHTEPAaKTHBHAS JOCKA.

7. METOINYECKHUE YKAZAHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO TN CITUITJINHBI

MCTO}]I/I‘IGCKI/IC YKa3aHHus 110 OCBOCHHUIO JUCIHUIIIIMHBI ITPEACTABJICHBI B HpI/IJ'lO)KeHI/II/I 2k pa60qe171 nporpamMme JUCHUIIIIUHBI.




POHJ OHEHOYHBIX CPEJACTB

Ipuioxkenne 1

1 OnucaHue NMoOKa3aTeJeld M KpUTEpUEB OlLleHUBAaHMS KOMNETEHLU Ha Pa3/IMYHbIX
3Tanax ux ¢OpMHUPOBaHMS, ONTMCAHUE LKA/l OLLleHUBAaHUA

1.1 Tloka3zarenu v KpUTEPUH OLICHUBAHUSI KOMIIETEHLIUNI:

3VYH, cocrasigiomnue
KOMIIETEHITHIO

Tloka3zarenu olieHUBaHUSA

Kpurepuu onenuBanus

Cpenctsa
OLICHUBAHMSI

YK-1: CriocobeH oCcylecTBIATh MOUCK, KPUTUYECKUH aHAlIu3 U CUHTE3 HHPOPMAIINH, IPUMEHSTh

CUCTEMHBIN oAXO0 JJId pCIICHM A IMOCTABJICHHBIX 3a/1a4

3HATBb METOBI
KOJHNYECTBEHHOI'0O U
KayeCTBEHHOI'O aHaIu3a,
MIPUMEHSEMbIC B
CHCTEMHOM ITOIXO0J€ IS
penieHus 3aaad B
npodeCcCuOHAIBHON
JESITEILHOCTH

M3y4aeT OCHOBHYIO U
JOTIOTHUTEIIbHYIO
JTUTEPaTypy, COAEPIKALLY IO
MaTtepuan 00 OCHOBHBIX
HMHCTPYMEHTAJIBHBIX
CpEICTBaxX U
MaTeMaTHYECKUX METOax,
WCTIOIb3YEMBIX IS
00paboTKu
HSKOHOMHYECKUX JaHHBIX,
MeTOoAax

¢ depeHInaIbHOTO U
UHTETPaJIbHOT0
VCYUCIICHUS JITIS
MOJITOTOBKHU K 3a4eTy, U
o1pocy

[IOJIHOTA U
COZIePKATEIBHOCTD
OTBETa Ha 3a4eTe, yCTHOM
OTpoce, COOTBETCTBUE
OTBETOB MaTepuaiy,
coJepKaiiemMcs B
U3y4EHHOH JInTepaType

Omnpoc (Bompocsr 1-
54), Bonpockl K
3auety (1-53)

Ymerb npuMeHATH
METObI
KOJIMYECTBEHHOTO U
KaueCTBEHHOI'0 aHAJIN3a,
IIPUMEHSIEMBIC B
CUCTEMHOM IIOAXO0J€ U1
peuieHus 3a1ad B

pelIeHre IPaKTHKO-
OpPUEHTUPOBAHHBIX U
MIPAaKTUYECKUX 3a/1aHHI:
CHUCTEMBI JINHEHHBIX
YPaBHEHMI, BEIYHUCIICHHUE
IIpENIEI0B, IPUMEHEHNE
g depeHInaIbHOTO U

MPaBWJIBHOCTh PEIIECHUS
3aJJaHMM Ha BLIYHCIICHUE
CHUCTEM JIMHEHHBIX
YPaBHEHUH, BBIUYNCIICHUE
MPEIETOB,
uccienoBanne QyHKIUN
C IOMOIIBLIO

[IpakTrueckue
3amanus (1-8),
MPAKTHKO-
OpPUEHTUPOBAHHBIE
3aaHus K 3auety (1-

16)

npodeccnoHaNbHOMI WHTETPAIIBHOTO MPOU3BOJHBIX,
NEATEIbHOCTH WCUUCIICHUS JUISl PEIICHUSI | BBIYUCICHUE
SKOHOMHUYECKUX 3aJaHUN | ONPEIEICHHBIX U

HEOIpPEIECTEHHBIX

MHTETPAJIOB;
Baaners HaBbIKaMU pelIeHne TPaKTHKO- 000CHOBaHHOCTH [IpakTnueckue
MIPUMEHEHHUS] METOI0B OPUEHTHUPOBAHHBIX U MIPUMEHEHHUS] METOZ0B 3amanus (1-8),
KOJINYECTBEHHOTO U MPAKTUYECKUX 3aJaHUI JUTSL pEIIEHUS 3aJJaHUi HA | TPAKTHUKO-
KaueCTBEHHOTO aHAIN3a, | TWHEHHOW anreOpsl 1 BBIYMCIIEHUE CUCTEM OpPUEHTUPOBAHHbBIE

MPUMEHSEMBIX B
CUCTCMHOM I10OAXO0A€ AJIA
pelieHus 3a1a49 B
npodeccnoHaNbHOMI
JEATSILHOCTH

AHAJINTUYECKOU
Te€OMETPHH, U3 TEOPUU
IIPE/IENIOB,

Qg QepeHaIbLHOrO U
MHTErpaIbHOTO
VCUUCIICHUS

JIMHEMHBIX YPaBHEHUMH,
BBIUHCIICHHE MIPE/ICTIOB,
uccaeaoBanue GyHKIUHA
C TIOMOILIbIO
MIPOU3BOIHBIX,
BBIYHCIICHHE
OTIPEeNIEHHBIX 1

3amanus K 3a4uety (1-
16)




HCOMPCACIICHHBIX
HHTErpajioB,

1.2 IIIxanbel OLIEHUBAHUS:

Tekyumii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAs aTTECTAlMsl OCYIIECTBISETCS B paMKax
HaKOIHUTEJIbHON OAJITbHO-PEUTUHTOBOM cucTeMbl B 100-0auibHOM HIKae:

50-100 6annoB (3a4T€HO)

0-49 6annoB (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 IIpoliecce 0CBOeHUs 06pa3oBaTe/JI1bHOM NPOrpaMMbl

Bomnpocsl k 3a4ery

Teopernveckue BONMPOCHI

1. Cucrempl TMHENHBIX YPAaBHEHUN, OCHOBHBIE ONPE/EIICHUs. DJIeMEHTapHble TPE0Opa30BaHusl.

2. Merogsl  pemieHuss ~ cucteM — JIMHEWHbIX — ypaBHeHui:  [aycca,  XKoppana-I'aycca,
MOTU(UIIIPOBAHHBIX KOPAAHOBBIX UCKITIOYECHUH.

3. Omnpegenurenu 2-ro 3-ro nopsakoB. @opmynsl Kpamepa.

4. MuHop u anredpandeckoe AonoidHeHne. Teopema o pa3ioKeHUU ONPEaeIUuTeNs 3-Tro MOpsIKa 1o
nepBoii ctpoke. Onpenenuresns n-ro NopsaKa.

5. Marpuisl, ocHOBHbIE onpenenenus. Onepanun HaJ MaTpULlaMHi: cyMMa MaTpHll, IPOU3BeIeHUE
MaTpHIlbl Ha YKCIIO0, TPOU3BEIEHHE 2-X MaTpPHLL.

6. OGparnas marpuna. Kputepuii oOpatumoctu Matpuiibl. JIBa crmocoba mocTpoeHuss oOpaTHOM
MaTpPHUIIBL.

7. Matpuusblii cioco0 peleHus: CUCTEM JIMHENHBIX YpaBHEHUH.

8. OnHOpOAHbIE CUCTEMBI ypaBHEHHH. TeopeMbl 0 pelieHUH OJTHOPOJHBIX CUCTEM

9. Bexkropsl. JIuHeHbIC ONIEpaliiy Ha/l HUMH.

10. CkansspHO€ IPOU3BENIEHUE IBYX BEKTOPOB.

11.BexkTopHOE MPOU3BEIEHNE JBYX BEKTOPOB.

12.CmenieHHO€e MPOU3BEIEHUE TPEX BEKTOPOB.

13.IIpsimast Ha MIIOCKOCTH

14.KpuBble BTOPOro mopsiaka: OKpyKHOCTb, JIJIMIIC, TUIIepOoia, mapabdoa.

15.11n0cKkoCTh U nipsiMasi B MPOCTPAHCTBE.

16.ITonsaTe  mpenenbHOM TOUYKM  MHOXKECTBA, OINPEACIEHUE Tpefesia, TeOMETpUdecKas
UHTEpIIpeTalus npeaena QyHKIUH.

17.beckoneuno mansle (pyHkiuu. OrpannueHHble GyHKIMA. OCHOBHBIE TEOPEMbI O OECKOHEYHO
MaJIbIX ¥ OTPAHWYCHHBIX (QYHKIIUAX.

18.beckoneuno Oomnpire GpyHkunu. OCHOBHBIE CBOMCTBA OECKOHEUHO OONBIINX (PYHKIUH.

19.OcHOBHBIE TEOPEMBI O MpPEIEIIaX.

20.OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (DYHKIHIX

21.Tlonarue npousBoaHOMN U nuddepeHmana GyHKIun.

22.T'eoMeTpUYECKUA CMBICI TPOU3BOIHOM, KacaTelbHas 1 HOpMallb K KPUBOM.

23.Heobxoaumoe ycnoBue auddepeHnnpyeMocT PyHKITUH.

24.OcHoBHbIe npaBmiia AU HepeHInpOBaHMS.

25.0cHoBHBIE cBOMCTBA MU depeHuana.

26.1IpousBoaHast CIOKHON (PyHKITUH.

27.1Tpon3BOIHBIE BBICIIMX MMOPSIKOB.

28.Omnpenenenue sKcTpeMyMa GyHKITUH.

29.Teopemsl 0 GyHKIUIX, AUPHEPEHITUPYEMBIX HA TIPOMEKYTKE




30.1IpaBumno Jlonurans.

31.UccnenoBanne QpyHkmuu MeronaaMu nuddepeHINaTbHOTO UCUUCICHHS TOCTATOYHBIE TIPU3HAKU

MOHOTOHHOCTH U IIOCTOSIHCTBA (DYHKIIUH.

32.JlocTaTO4HBIHM MPU3HAK CYIIECTBOBAHUS SKCTpeMyMa (DYHKITUH.

33.HauOospiiee 1 HaMMEHbIIIEe 3HAaYCHHE (PYHKIIMN HA OTPE3Ke.

34.Kputepuil JOKaJbHOTO JKCTPEMyMa, OCHOBAaHHBIM Ha BTOPOH IPOU3BOJIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (QyHKIMU. Touku neperuda.

35.1Ipu3HaKu BBITYKIOCTH (BOTHYTOCTH) (DYHKIIMH.

36. HeO6XO,I[I/IMOC " JOCTAaTOYHOC YCJIOBHUA CYHICCTBOBAHUSA TOUCK nepem6a. ACHMIITOTEIL.

37.00mas cxema uccienoBanus GyHKIUU U TOCTPOSHHE TpaduKa.
38.IlepBooOpasnas ¢pyHKIHUU. TeopeMbl 0 IepBOOOPA3HBIX.
39.Heomnpenenenuslii uHTErpai. TeopeMa cyliecTBOBaHUS.

40.CpoiicTBa HEOIPEIETCHHOTO UHTErpaa.

41.MeTo/1bI MHTETPUPOBAHUS: METO] PA3JIOKECHHUS; TOJICTAHOBKH; 110 YaCTsIM;
42 . VlaTerpupoBaHue BBIPAXKECHUMN, COJEPKAIINX KBaIPaTHBIN TPEXUJICH;

43.VIHTerpupoBaHme paluoOHANBHBIX (YHKIUK M MPOCTEHIINX UPPALMOHATIBHBIX (DyHKIIUIN;

44 laTerpupoBaHue TPUTOHOMETPUUECKHUX (QYHKIIUH.

45.TlonsiTre 0 HEOEPYUINXCS MHTETpaslaX.

46.IlonsiTrie HHTETPANBHON CyMMBIL. ['€OMETpUYECKUI CMBICI OIIPEEICHHOTO HHTErpaa.
47.Teopema CylIeCTBOBAHUS ONPEACICHHOIO HHTErpaa.

48.CBoiicTBa ONpeEICHHOI0 HHTErpaia.

Ilousarue

49.1lonsiTHe OIpENEICHHOIO MHTErpajga C IEpPEeMEHHbIM BEpPXHUM IIPEAEIIOM, TEOpEMa O €ro

g hepeHIupPyEeMOCTH.
50. ®opmyna Herotona-Jleitouuiia.
51.Teopema o 3amMeHe MTEPEMEHHOMN B ONPEAETICHHOM HHTETpaIe.
52.MeToa HHTETPUPOBAHHUS IO YACTSIM B OIPEICICHHOM HHTETpaIe.
53.OKOHOMMYECKHE TTPUTIOKEHUS OTIPECTICHHOTO HHTETpalia

HpaKTI/IKO-OpI/IeHTI/IPOBaHHLIe 3a/IaHUA K 3a9€Ty

1. Haiitu npoussenenue matpuy AB u BA,

5 7 =2 7 8 =2
2. ecmm A=|-4 2 7|, B=3 0 5
2 3 -5 -2 2
3. HaiiTu 3HaueHue ONpeneanTeNs:
2 2 =3
4 -1 2|
-3 1 -4

4. Pemmrts cuctemy ypaBHeHui metogoM Kpamepa:
X+ 2x,+x,=8
dxy — 2x, = —2,
3x, —4x,+ 5x, =10
5. PemmuTh cucTeMy ypaBHEHHI MAaTPUUHBIM METOJIOM .
3xy +x,— x;=13
2x, +3x; — 2x5;=12
6. \xy—4x, + 3x;=—-1



7. PemmTh cucTEMyY JIMHEHHBIX YpaBHeHU MeTonoM JKopaana-I'aycca:
Xy — %y +2x3 =2
2xy —x,+x;=3
3x,—2x,+3x; =5

8. Hammcatp ypaBHEHUE TIOCKOCTH, TPOXOAIICH Yepe3 TPU TOUKH:
A(3,-1,0), B(2,-2,5),C(3,-6,7).

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

. A6—x-2

10. Boramcuts npesen: lim —;
x—2 x° - 4

11.Berunicnuts npenein (o npasuity Jlonurans) ]l'il'(l) — —cIg ’x
X

X
12. HaiiTi mpou3BOIHYIO (QYHKITUH:
X
y=—"
1 —cosx

y={@x* -4x*)’

13.1IpoBectu HccnenoBaHne GYHKIUU
21
y=x —=—x"+3x+15
2
14. BerancnauTs UHTErpat:

_[xsin xdx

15. BeIUMCIUTD UHTETpAL:
1
J- x’dx
0 Sxt +1
16. BeruncnuTh miomaas GUrypbl, OrpaHu4eHHON QYHKIUSIMHU:
- —y2
V=X HY=X
3aueTHOE 3aJaHUE BKIIOYAET 2 TEOPETHMUECKMX Bompoca W 1 M3 mMepedHs MpaKTUKO-
OPHUEHTHPOBAHHBIX 3aJaHHI.
Kpurepun ouenuBanus:

MaxkcuManbHOE KOJIMYECTBO OaIOB 3a OTBET MO 3aueTHoMy 3amanuio — 100 (kaxaslii Bompoc
MMeeT OJMHAKOBBIN BEC MPU BBICTABIIEHUU UTOTOBOM OLIEHKH)

50-100 6ass10B (32a4TEHO) W3noxeHHbld MaTepuan (GakTHUECKHd BEpeH, HaIW4HMe TIyOOKHX
VCUEPIIBIBAIOIIMX 3HAHWH; NpaBWIbHbIE, YBEpEHHbIE HECUCTBUS 10
IIPUMEHEHHIO TOJIYYEHHBIX 3HAHUI Ha IPAaKTUKE, TPaMOTHOE H
JIOTMYECKHU CTPOIHOE M3JI0’KEHHE MaTepHaja pu OTBETE; MPaKTHKO-
OpUEHTUPOBAHHOE 3a/laHue BBITIIOJTHEHO IIPaBHJIBHO u




MNPOKOMMCHTHUPOBAHO;, HAJIWYUC TBCPABIX W JOCTATOYHO IIOJHBIX
3HaHHfI, IMPpaBUJIbHBIC ﬂCﬁCTBHﬂ 0 IMPUMCHCHHUIO 3HaHUM Ha
IMPAKTHUKE, YCTKOC M3JIOKCHHUEC MATCpUalid, JOITYCKAIOTCA OTACIbHBIC
JOTHYCCKHUE W CTHUIIMCTHYCCKUC IIOrpCIIHOCTU, HCYBCPCHHOCTH H
HCTOYHOCTb OTBCTOB HAa HOOIIOJHHTCIBHBIC W HABOIAAIIHNEC BOIIPOCHI;
IMPAKTUKO-OPUECHTHPOBAHHOC 3aJIaHUC BBIIIOJITHCHO IIPAaBUJIBHO, HO HE
MNPOKOMMCHTHUPOBAHO, TIIpW  HCIOJHOM OTBCTC Ha  BOIIPOCHI;
3aTPpYAHACTCA OTBETUTH HA AOIIOJIHHUTCIBHBIC BOIIPOCHI, IPAKTHKO-
OPUCHTHUPOBAHHOC 3aIaHUC BBITIOJHCHO C OIIMOKAMU U OTCYTCTBYIOT
KOMMCHTapHuu

0-49 6a1710B (He 3a4TEHO) OTBeThl HE CBs3aHbl C BONPOCAMH, HAJIMYHUE TPYyOBIX OIMMOOK B
OTBETE, HEMOHMMAaHHUE CYIIHOCTH HM3JaraéMoro BOIIPOCa, HEyMEHME
NPUMEHSTh 3HAHUS Ha MPaKTUKE, HEYBEPEHHOCTb U HETOYHOCTH
OTBETOB Ha JIOMIOJIHUTEJIbHBIE U HABOMSIIHME BOMPOCHI; MPAKTUKO-
OpUEHTUPOBAHHOE 3a/IaHUE HE BBHITIOIHEHO.

IIpakTH4yeckue 3agaHus

IIpakTnueckoe 3aganue 1 «MaTpuupbl, onpenenuTeNn U UX cBoiicTBa. JIuMHelHble omepanuu Haj
Marpuuamu. [lepeMHoXeHHE MaTpULD)

Martpuubl. JInHeliHbIe onepaluy HajJl MaTpULIAMU U UX CBOMCTBA. YMHOeHue MaTpuil. CBoiicTBa
nepeMHoXkeHus: Matpul. Onpenenurenu 2-ro u 3-ro nopsakos. CBolicTBa onpenenuteneil. Pemenue
cUCTeM JUHEeHHbIX anredpanyeckux ypasHeHuit (CJIAY) metonom Kpamepa.

IIpakTnueckoe 3aganue 2 «Matpuia, oOpaTHas K 3a/laHHON. Perienrie MaTpUUHBIX ypaBHEHUI»

ANTOopUTM HaxOXKJI€HUs] MaTPUILIbI, 0OpaTHOH K 3aJaHHOM. pelieHre OCHOBHBIX TUIIOB MaTPHUYHBIX
ypaBHeHuil. "Pemenue CJIAY marpuunsiM ciocoOom". CBenenune CJIAY k marpuuHoil gopme u ee
pemieHre MaTpudHbIM criocobom. Pemenne CJIAY metonom Naycca. Teopema Kponekepa-Kanemnu o
coBmectHocTH CJIAY. Pemenue onnopoansix CJIAY

IIpakTuyeckoe 3axanue 3. «BekTopbl 1 TMHEHHBIE ONIEpAllU HAJl HUMI)

Bektopel u nuHelHble onepanuu Hax HuMmu". Cl0KEHME M BBIYMTAHME BEKTOPOB B
reomerpuueckoil ¢opme. JluHeliHple omepanuM Haja BeKTOpaMu B KoopauHarax. "CkanspHoe
IIPOM3BE/ICHNE ABYX BEKTOPOB. BeKTOpHOE mpousBeneHne ABYX BEKTOpoB. CMENIaHHOE IPOU3BEIEHUE
Tpex BeKTOpoB". CKalsIpHOE MPOU3BEACHUE JIBYX BEKTOPOB B KOOpAMHATaX. BekTopHOe nmponsBenaeHue
IBYX BEKTOpoB. CMeIIaHHOE IPOU3BEICHUE JIBYX BEKTOPOB

IIpakTnyeckoe 3aganue 4. «IIpsmas Ha miockocTH. OKPYKHOCTB U NIpsAMAasi»
Paznuunble criocoOb! 3aaHNs IPSAMON Ha TUIOCKOCTH. 3a/1a4ll Ha OKPYKHOCTb U MPSIMYIO Ha

IpakTuyeckoe 3aganue S. «IIpenensl. PackpeiTie anredpandecKkux HEOMPEASTICHHOCTEH
Beruncnenue npenenos. Packpsitue anrebpanueckux HeompeneneHHocter (0/0), (co/o0), (c0-00),
(0*w0).

IIpakTuyeckoe 3aaanue 6. «IIpaBmia muddepennupoBanus. TadauIa TPOU3BOIHBIXY.
IIpaBuiia Qg epeHIMpoBaHusI. Tabnuua IIPOU3BOIHBIX. OTtpaboTka TEXHUKH
muddepenmmpoBanus. "ubdepenunpoBanne (QyHKIUN, 3aaHHBIX HESIBHO M TapaMETPUUYECKH.



[IpousBonubpie Bbicux mopsakoB. duddepenuupoBanve (QyHKUMNA, 3aJaHHBIX HEABHO U
napameTrpuiecku. HaxoxaeHue nporu3BOAHBIX BBICIIUX MOPSIKOB

IIpakTHyeckoe 3ananue 7. «HeonpeneneHuslii UHTErpaD».

[TepBooOpasnas. HeomnpeneneHHslii MHTETpaJl U €ro CBOMCTBA. TaOJMYHOE WHTETPUPOBAHUE.
TabnuuHoe uHTEerpupoBaHue. VHTErpupoBaHue METOJAOM 3aMEHbI IepeMeHHoW. VHTerpupoBaHue 1o
4acTaM

IMpakTnyeckoe 3axanue 8. «OnpeneneHHbIA HHTETPAT»

Metoabl HHTETPUPOBAHUS O] 3HAKOM OIPEEICeHHOr0 uHTerpaina. HaxoxaeHue onpeaeneHHbIx
UHTETpaJioB ¢ moMomiplo Qopmynsl HproroHa-JIeliOHuma. 3amMeHa TMEpEeMEHHOHW 110 3HAKOM
OIIpEIEIIEHHOTO NHTErpaa

[Tpu opopmieHnn penieHus 3aaad MOTyT OBITh HCITOJIb30BaHbI IpHIIoskeHus makera LibreOffice

Kpurepun ouennBanus:
MakcuMajbHOE KOJINYecTBO 0aJ1510B — 60 0217108

3a BBIMIOJIHEHUE MPAKTHUECKUX 3ajgaHuil 1-4 oOyuwaromuiicss MoxkeT monyudutTh 10 20 6aJuioB,
KaXKJI0€ 3aJJaHue TTPU 3TOM OIICHUBAETCS JI0 S 0aJ110B

5 6annoB 3ajaHue BBINOJHEHO BEPHO

4 6aju1a [Ipu BIMONHEHUH 33JaHUs ObUIM OMYIICHBl HETOYHOCTH, HE BIHUSIONIUE HA
pe3yabTaT

2-3 f0asaa [Tpu BBITIOIHEHUH 3aJaHMsI ObLUTH JONYIIEHBI OMUOKU

1 6ana [Ipu BbINIOJIHEHUU 3a7aHKsI ObLIM TONYIIEHBI CYIIECTBEHHbIE OLINOKU

0 6an0B 3amaHue He BBITOJTHEHO

3a BBINOJHEHUE MPAKTUUYECKUX 3agaHui 5-8 oOywaromuiicss Moxer nmonayuyuts 10 40 6annios,
Ka)KJI0€ 3aJ]JaHue TP 3TOM orieHuBaercs 0 10 6a/ioB

10 6as10B 3ajiaHue BBINOJIHEHO BEPHO

7-9 6an10B [Tpu BBINOJIHEHUU 3a7aHUs OBUIM JOMYIEHBl HETOYHOCTH, HE BIMAIOLINE HA
pe3ynbTar

4-6 6a.1710B [Tpu BINOJIHEHUH 3a]aHMsL ObUIM JONYIIEHbI OIIUOKU

1-3 bauna [Ipu BbINIOJIHEHUH 3a7aHKsI ObLIM TONYIIEHBI CYIECTBEHHbIE OLINOKU

0 6ass10B 3ajiaHue He BBINOIHEHO

Onpoc

—_—

. CucTeMsbl INHEWHBIX YPAaBHEHHI, OCHOBHBIE OIIPE/ICIICHHUS.

2. DnemeHTapHble TpeoOpa3oBaHusl.

. Meronsl  pemieHuss cucTeM  JMHEWHBIX — ypaBHeHui: laycca, JKopmana-I'aycca,

MOJU(HUIIMPOBAHHBIX JKOPAAHOBBIX UCKIIOUEHUI.

4. Onpenenurenu 2-ro 3-ro nopsakoB. @opmyiel Kpamepa.

5. MuHop u anreOpandeckoe JoMojHEeHHe. Teopema o pazIoKEeHUH ONpeenuTeNs 3-ro nopsaKa
10 TiepBOM cTpoke. OnpenenuTeNb N-ro NopsaKa.

6. Matpuupl, OCHOBHBIE onpeneneHud. Omnepauuy Haa MaTpUIlAMM: CyMMa MaTpHil,
IIPOU3BEICHUE MaTPULbI HA YHCIIO, IPOU3BENCHUE 2-X MATPHLI.

7. Obparnas matpuna. Kpurepuii obparumoctu MaTpuilsl. J[Ba crocoba MOCTpoeHus: o0paTHOM
MaTpPHLIBL.

8. MartpuuHblii c10cO0 peleH s CUCTEM JIMHEHHBIX YPAaBHEHHIA.

9. OgHOpPOIHBIE CUCTEMBI YpaBHEHUN. T€OpeMbI O pEIIEHUH OJJHOPOIHBIX CUCTEM
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10. BekTopsl. JInneliHbie onepauy Haj HUMH.

11. CkansipHO€ IPOU3BENIEHUE IBYX BEKTOPOB.

12. BekTopHOE MPOU3BEICHUE IBYX BEKTOPOB.

13. CMenieHHOE IPOU3BEICHUE TPEX BEKTOPOB.

14. Tlpsimas Ha MIIOCKOCTH

15. KpuBbie BTOporo nmopsiika: OKpy>KHOCTb, 3JUIUIIC, THIIepOoIia, napadoa.

16. IlnockocTh U npsAMasi B MpOCTPAHCTBE.

17.IlonsiTie mNpeneabHOM TOYKM MHOXECTBA, OIpEACNICHUE Ipelena, TI'eOMeTpUuyYecKas
UHTepHpeTanus npezaena QyHKIum.

18. beckoneuno manbie GpyHkuuu. OrpanndeHHble GyHKIUU. OCHOBHBIE TEOPEMbI O OECKOHEYHO
MaJIbIX U OTPAHUYEHHBIX (QYHKLHUAX.

19. beckoneuno 6ombine GyHkunu. OCHOBHbBIE CBOMCTBA OECKOHEYHO OOIBIINX (DYHKIUH.

20. OcHOBHBIE TEOPEMBI O MpPEIeIIax.

21. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIIHAX

22. Ilonsitue mpousBoHOM U Auddepennnana GyHKInu.

23.I'eomeTpuyecKuil CMbICI IPOU3BOJIHOM, KacaTenbHasi U HOpMajb K KPUBOM.

24. Heob6xoaumoe ycnoBue nuddepeHupyemMocty GyHKIUH.

25. OcHoBHble npaBuiia U HepeHInpOBaHHMSL.

26. OcHOBHBIE cBOMCTBa quddepeHrana.

27. Ilpou3BoHAs CIOKHOM (PyHKITUH.

28. IIpou3BOHbBIE BBICIIUX HMOPSIIKOB.

29. Onpenenenne dKcTpeMyMa QyHKITUH.

30. Teopemsbl 0 pyHKUHUAX, TUPPEepeHIIHPYEMBIX HAa TIPOMEKYTKE

31.IIpaBumno Jlonurans.

32.UccnenoBanue ¢GyHKIMH MeTodaMu  AU(QEepeHInanbHOr0 HUCUUCIEHUS  JOCTaTOYHBIE
MPU3HAKK MOHOTOHHOCTH U MTOCTOSTHCTBA (DYHKIIMH.

33. JlocTaTouHbIi MPU3HAK CYLIECTBOBAHMS SKCTpeMyMa (QYHKIIHMH.

34. HanOousbliiee 1 HauMeHbIIIee 3HaUeHUE (QYHKIIMHU Ha OTPE3KE.

35.Kputepuil JIOKalnbHOrO 3KCTPEMyMa, OCHOBAaHHBIM Ha BTOpoM mpousBogHoW. Ilonsarne
BBIYKJIOCTH, BOTHYTOCTH (QyHKIMH. TOoUKH nepernoa.

36. [Ipu3HaKy BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIUH.

37. Heobxoammoe 1 TOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Meperunda. ACUMITOTHI.

38. O61mas cxema uccieqoBaHus GYHKLIUHU U TOCTpOEHHE rpadukKa.

39. IlepBooOpaznast pyHkiMu. TeopeMbl 0 TepBOOOPA3HBIX.

40. Heonpenenennslii uHTErpail. Teopema CyiiecTBOBaHUS.

41. CBOMCTBa HEONPEIEIEHHOTO HHTErPAJIA.

42. MeToapl MHTETPUPOBAHUS: METOJ] Pa3JI0KEHNUS; TOJCTAHOBKH; 10 YaCTsIM;

43. IHTerpupoBaHue BbIPAKEHUH, COJIEPKAIINX KBaJPATHBIN TPEXWICH;

44. VIaTerpupoBaHue pallMOHANBHBIX (YHKLIUH U MPOCTEUIIINX UPPALTMOHAIBHBIX (QYHKINH;

45. aTerpupoBaHue TPUTOHOMETPUUECKUX (QYHKIIUH.

46. ITonsiTue o HeOEpYIIMXCS HHTETpajax.

47.1loHATHE HHTETPAIIBHON CyMMBIL. ' €OMETpUYECKHI CMBICI ONPEEICHHOTO HHTETpaa.

48. Teopema cy11eCTBOBAaHUS ONPEAEIEHHOIO HHTErpaa.

49. CoiicTBa ONpEAEIEHHOTO0 HHTErpaJia.

50.IIoHATHE OMpENEIEHHOr0 HMHTErpaja C INEPEMEHHBIM BEPXHUM IIPEIEIOM, TEOpEMa O €ro
nuddepeHIpPyEeMOCTH.

51. ®opmyna HeroTona-JleiiOHuma.

52. Teopema 0 3aMeHE NTEPEMEHHOM B ONPEAEICHHOM UHTETpale.

53. MeTroa UHTErpUPOBAHHUS 10 YACTSIM B OIIPEJIEIICHHOM MHTErpalle.

54. DKOHOMHYECKHE MPUITOKEHHUSI OTPENICTICHHOTO MHTErpajia

Kpurepun oueHuBaHus:



JlaHHBIN TepeYeHb BONPOCOB [UIsl MPOBENEHHUs OIpoca SBsSeTcsl MNpuUMepHbIM. OH MOXET
aKTyaJIM3UPOBATHCS MPETOIABATEIIEM IO HEOOXOIUMOCTH.

Onpoc TemMaTHYeCKH OXBaThIBAET BCE pa3/eibl Y4eOHOTro Kypca M MPOBOIUTCS B YCTHOM WIIH
nuceMeHHOW (opme (Ha ycMOTpeHWe mpernojaBarens). [ pynmupoBKa BOMPOCOB JUISL  OIMpoca
MIPOU3BOIUTCS MPEIO/IaBaTEIEM.

MakcumMajabHOe KoJnuecTBo 0ay110B — 40 0a1;10B

3a yJactre B ompoce 00ydaromuiicss MoxeT moayuuTs a0 40 6amios. B xone onpoca mpu oTeere
Ha OTJEJIbHBIN BOIIPOC 00YYAIOIIUHCS MOXKET MOJTYYUTh JI0 2 HAJIIOB

2 das1a JlaH MoJIHBIA, pa3BEpHYTHIM OTBET HAa MOCTABJICHHBIM BOINPOC, CUCTEMHO IOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAaHHUA 00 OOBEKTE, MPOSBISIIONIASCS B CBOOOTHOM
OTIEPUPOBAHUU OCHOBHBIMHM TMOHSATHSMHU Yy4ueOHOro Kypca. OTBET XapaKkTepHu3yercs
COZEPIKATEIBHOCTBIO, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM M JIONOJHUTEIBHOU
JTUTEPaTyphbl, PEKOMEHIyeMOW IO TeMe, YETKOCThI0O U JIOTHYHOCTHIO H3JI0KEHUS
Marepuaa.

1 6ana Jlan HeEnoJHBIH W HENOCJIENOBAaTEIbHBIM OTBET HA IOCTaBJIEHHBIA BOMPOC.
[IpucyTcTBYIOT (parMeHTapHOCTh, HEIOTUYHOCTh WU3JIOKeHusa. OOyuaronuiicss He
OCO3HAET CBSI3M MEXIy MOHSTHIMH, KOHIIENTYaJbHbIE TMEPECEUEHHUs, CTPYKTYpPHBIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKPETHU3ALMsI U JOKA3aTeIbHOCTh. JlONOTHUTENbHbIE
YW YTOYHSIOUIME BOIPOCHI MpENojaBaTeisi HE MNPUBOIAT K KOPPEKIMH OTBETa Ha
MIOCTaBIIEHHBIE BOIIPOCHI.

0 6ay10B OOyuaromuiics 3aTpyAHAETCSI OTBETUTh HAa BOIPOCHI

3 MeToaM4yecKue MaTepuasibl, OoNpejesfAIMe NpPoLeAypbl OLEHUMBAHUSA 3HAHUH,
YMEeHUH, HaABbIKOB Y (MJH) ONbITA [JeATEeJbHOCTH, XapaKTepU3yWILUX 3ITalbl
¢opMuUpOBaHUA KOMIIETEHL M

[Tpouenypsl OIEHMBAHUS BKJIIOYAIOT B c€0S TEKYIIMH KOHTPOJIb U HPOMEXKYTOUHYIO
aTTECTALUIO.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH IPOBOAMTCS C HCIIOIb30BAHMEM OLIEHOYHBIX CPEJICTB,
IIPE/ICTABICHHBIX B II. 2 JIaHHOTO NPUJIOKEHUS. Pe3ynbTaTel TEKyLIEro KOHTPOJS JOBOJATCS 10
CBEJICHUS CTYJECHTOB JI0 IPOMEKYTOYHOMN aTTECTALNH.

IIpoMe:kyTouHasi aTTecTALMS IPOBOIUTCS B (hopMe 3aueTa.

3adyeT NPOBOJAWUTCA II0 PACIHCAHMIO NPOMEXKYTOYHOM arrecTallii B NHCBMEHHOM BHJIE.
KonngectBo BompocoB B 3aueTHOM 3amaHuu — 3. IIpoBepka OTBETOB M OOBSBICHHE DPE3YJIHTATOB
IIPOU3BOJUTCS B JIEHb 3adeTa. Pe3ynpTaThl aTTeCTallMHd 3aHOCATCS B BEIOMOCTh M 3aUYE€THYIO KHMKKY
cryaenta. CTyneHTHl, HE MPOLICANINE MPOMEXKYTOUHYIO aTTECTAlUIO MO IpaduKy MpOMEXYTOUHOU
aTTECTalUH, JOJLKHBI JMKBUIUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJIEHHOM IOPSAKE.



IHpuiaoxenue 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO INCIHUAIIJINHBI

Y4eOHBIM IIAaHOM MPETYCMOTPEHBI CIICAYIONINE BUIBI 3aHATHH:

- JIEKLUU;

- IPAKTUYCCKUC 3aHATUS.

B xone mpaktudyeckux pabOT pa3BUBAOTCS HABBIKM IPUMEHEHHMs] MATEMaTHYECKHX METOIOB,
BbIOOpa HMHCTPYMEHTAJBHBIX CPEACTB Ul 00paOOTKM M aHajau3a SKOHOMMYECKMX [JaHHBIX B
po¢eCCHOHATIBHOM 1A TEIbHOCTH

[Tpy NOATrOTOBKE K NPAKTUYECKUM 3aHATHSIM KaXAbIM CTYJEHT JOJKEH:

— U3YYHUTh PEKOMEHIOBAHHYIO YUEOHYIO JIUTEPATYPY;

B mpomecce mOAroTOBKM K HPAKTUYECKMM 3aHATHSM CTYJIEHTBI MOIYT BOCIOJb30BATHCS
KOHCYJIbTALIUSIMU [IPEIo1aBaTeIs.

Teopernueckue BOMNPOCHI JOKHBI OBITh M3Y4YEHBl CTYJAEHTAMH B XOAE CaMOCTOSTEIbHOMN
pabotel. KOHTpOIb camMOCTOSTENBHON pPabOTHl CTYIEHTOB Haja Y4eOHOW TporpamMmoil Kypca
OCYILIECTBISIETCS METOJIOM ompoca. B xole caMocTosTenbHOM pabOThl KaXIblil CTyJEHT 00s3aH
[IPOYUTATh OCHOBHYIO M IO BO3MOXHOCTH JOINOJHUTENIBHYIO JMTEpaTypy IO M3y4yaeMoW TeMe.
BBI[[GJIHTL HCIIOHATHBIC TCPMHHBI, HaWTH WX 3HAUCHHE B JUTeparype.

JUIs MOATOTOBKM K 3aHATHSIM, TEKYILEMY KOHTPOJIIO U MPOMEXKYTOUYHOM aTTecTallui CTYAEHTHI
MOTYT BOCIIOJIb30BaThCs AJIEKTPOHHO-OUOINOTEUHBIMU cUcTeMaMu. Taxoke o0ydaroluecs: MOTyT B3STb
Ha JIOM HEOoOXOIUMYI0 JUTeparypy Ha aOOHEMEHTEe YHHUBEPCUTETCKOM Oubimorekn wiu
BOCIIOJIb30BaThCSl YUTAJIbHBIMU 3aJIaMHU.



