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

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Kypc 1

Bun 3anaruit VIl | PII Hroro
Jlexun 4 4 4 4
IIpakTuueckue 4 4 4 4
Hroro ayn. 8 8 8 8
KonrakTHas paboTa 8 8 8 8
Cawm. pabora 9% 196 |96 |96
Yackl Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108

OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM YHUBepcuteTa (mpotokod Ne 9 ot 03.03.2026 ).

Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOW TUCHMIUIMHBL, yTBepxkaAeHHOH B PI'BOY
BO PI'DY (PUHX) c¢ yderoM yCIOBHI peanmu3aliil NpOTrpaMMbl OakaiaBpuara, IeHcTBYHOIIUX B ['ykoBckoM
WHCTUTYTE DKOHOMHUKH HW TpaBa (¢dminan) ¢eaepaasHOr0 TOCYIapCTBEHHOTO OIOMKETHOTO 00pa30oBaTelILHOTO
yupekJIeHHs BhICIIEro oOpa3oBaHus «PocToBckuit rocynapcTBeHHBIN s3koHOMUYeckuit yHuBepcuTeT (PUHX)»

[MporpamMmy coctaBui(u): K.¢.-M.H., Ao1eHT, UyBeHkoB AHaronuii DenopoBHUY;K.T.H., JIONEHT, XpaMoB Bramumup
BukropoBuu;k.c.H., 3aB. Kadenpoii, [onuaposa Haranbs ['eopruesna

3aB. xadenpoii: k.c.H., noreHT H.I'. ['oruaposa



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. CnocobeH ocyuiecTBJIATh KPUTHYECKHIT aHATU3 NPOOJIeMHBIX CUTYallMii HA 0OCHOBE CMCTEMHOI'0 N0X0/1a, BbIPA0aThIBATh
cTpaTeruio aeiicrBui

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".
Ceenenne CJIAY k marpuuHoit ¢GopMe M ee pelIeHHE MaTpHYHBIM CamocTosTenpHast

1.6 cnocobom. Pemenne CJIAY wmeromom Iaycca. Teopema Kponekepa- pabora ! 4 VK-
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'".
. N CamocTosiTenpHas
2.3 | CnoxeHue ¥ BBIYUTAHHE BEKTOPOB B TeoMeTpuueckoit Gpopme. JInneinsie 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 "Ilpemensl. PackpbiTue anreOpanyeckux HEONPEAEICHHOCTEH.
IIpousBonHbIe".
Omnpenenenue npenena ¢ynkuun. CpoiicTBa npenenoB. OCHOBHBIE THITHI
HEOINpPEeCNICHHOCTEel M CcmocoObl  MX  packpblTHsi. HempepbIBHOCTB
31 GbyHKIMN. CamocrosiTesbHas 1 5 VK-1
" | Onpenenenue mnpomssoxHoil. IIpaBuna nuddepentuposanus. Tabmuma pabora
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), (00/o0), (0-00), (0*c0). CamocTosiTenpHas 1 2 VK-1
™ |llpaBuna muddepenumpoBanus. Tabmuma npousBoxHbIX.OTpaboTKa pabora
TexHuku  auddepenuuposanus.  duddepenuupoBanue  GyHkuuii,
3aJaHHBIX HEABHO WU IapaMeTpuuecku. HaxoxIeHue NpOH3BOIHBIX
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 |mpousBoanbiX. IlpousBoansle BbicmMX mnopsakoB. Ilpasuno Jlomurais. 1 2 YK-1

. aboTa
IprMeHeHne TPOU3BOAHBIX. PaCKPBITHE HEOMPEIEICHHOCTEH C TIOMOMIBIO p

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 W3znarenscTBo, rog
COCTaBHMTEIIN Komnuectso
4 |Kacrpuua O.A. Bplicias MaTeMaTuKa J171s 9KOHOMHCTOB: YueOHoe Mocksa: OOO "HayuHo- OBC «Znanium»
nocooue M3/1aTeNIbCKUI LIEHTP
WHDPA-M", 2015
5 STamenes JI.T. Briciras maremaTrka: Y4eOHUK Mocksa: U3narenbckuit OBC «Znaniumy
Lleutp P1O€, 2020
6 |Iunaues B.C. Beicinas maTemaruka: Y4eOHUK Mocksa: OOO "Hayuno- OBC «Znanium»

U3/1aTEeIbCKUM LEHTP
NH®PA-M", 2024

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 TOCTYIT)
O6mepoccuiickuii MaTemMaTudeckuii moprain http://www.mathnet.ru/ (cBoGogHBIH HOCTYII)

5.3. IlepeueHb NpOrpaMMHOro odecrnedeHus

Onepanuonnas cucrema PEJI OC
CBo0OoaHoO pacnpocTpanseMslil oducHsii maket LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AIOLIHXCSH ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 30POBbSI

ITpn HEOOXOMMMOCTH IO 3asIBIICHUIO 00YYArOIIETOCs ¢ OTPaHNYCHHBIMU BO3MOXXHOCTSIMH 3I0POBBS yIEOHO-METOIMYCCKHAE MaTepHaIbI
MPEOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHHUYCHHSAM 3IO0POBbS M BOCHPHUATHS MH(popMmarwy. [ 1Ml ¢ HapyHIIEHHSIMH
3peHus: B hopMme ayanodaiina; B meyaTHoi GpopMe yBeIMUeHHBIM mpudTOM. s uI] ¢ HapyleHUsAMHU ciayXa: B (OpMe JIEKTPOHHOTO
JOKYMEHTa; B IedaTHol (opme. [list ULl ¢ HApYILICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3IEKTPOHHOTO JIOKYMEHTa; B
neyaTHoU opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIIUITJINHBI

INomewenust uisi BceX BUIOB paloT, NPEAyCMOTPEHHBIX YyYEOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIM3HMPOBAHHON
y4eOHON MeOEIbI0 U TEXHUIECKHMY CPEICTBAMH O0Y4EHHUS:

- CTOIIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIepEeHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS JTOCKa.

IToMerenust 1y caMOCTOSTENbHOM PabOThl O0YyUYAIOMIMXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJKITIOYEHUS K
cetr "MHTepHET" M 00ECTICYCHUEM IOCTYTIA K 3JICKTPOHHON HH(DOpMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOINYECKHUE YKAZAHUA JJIA OBYYAIOIIUXCA 110 OCBOEHUIO TN CITUITJINHBI

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




®OHJ OHEHOYHBIX CPEJACTB

IIpuniaoxenne 1

1 OnMcaHMe NMoOKa3saTeJeil U KpUTepueB OLleHUBAHUA KOMIIETeHIUI Ha pa3/IndHbIX
aTanax ux GopMHpOBaHUs, ONIMCAHME KA/ OLleHUBAHUS

1.1 Tloka3zarenu v KpUTEpPUH OLIEHUBAHUSI KOMIIETEHIIUN:

3VH, cocrasaugroniue
KOMITIETEHITHIO

IToka3arenu onleHMBaHUA

Kpurepuu onenuBanus

CpenctBa
OLICHUBAHHUS

VYK-1: CnocobeH ocyuiecTBIATh KpUTUUECKHUM aHaIU3 MPOOJEMHBIX CUTyal[il HA OCHOBE CUCTEMHOI'O
110/1X0/1a, BBIPA0aThIBATh CTPATETUIO ACUCTBUI

3HATH METOEI
KOJIMYECTBEHHOT'O 1
KayeCTBEHHOTO aHaIn3a,
pUMEHSIEMbIC B
CHCTEMHOM IOIXO0J€ IS
penieHus 3aaay B
npodeccruoHanbHOM
JeSITEILHOCTH

U3y4aeT OCHOBHYIO U
JIOTIOJTHUTEIBHY IO
JUTEPATYPY, COACPKAILYIO
MaTepuant 00 OCHOBHBIX
WHCTPYMEHTAJIbHBIX
CpeAcTBax u
MaTeMaTHYECKUX METOMAX,
UCTIOJIb3YEMBIX IS
00paboTKu
HSKOHOMHYECKUX JTaHHBIX,
MeTo/Iax

Qg QepeHInaIbHOTO |
UHTETPATBHOTO
UCUHUCIICHUS JUIS
MIOJITOTOBKY K 3a4€Ty, U
OTIPOCY

MOJIHOTA U
COJIEP/KATENBHOCTh
OTBETa Ha 3a4eTe, yCTHOM
OIIpOCe, COOTBETCTBUE
OTBETOB MaTepuay,
coJieprKalieMcsl B
W3Y4YEHHOU uTeparype

Ompoc (Bompocs! 1-
54), BOpockl K
3adety (1-53)

YMerb NpUMEHSATh
METOBbI
KOJIMYECTBEHHOTO U
KAa4eCTBEHHOT'O aHAJIN3a,
IIPUMEHsIEMBIE B
CHUCTEMHOM IOJIXOJE IS
peuieHus 3a1a4 B

pelIeHNne IPAKTHKO-
OpPUEHTHUPOBAHHBIX U
MPAKTUYECKUX 3a/1aHUI:
CHUCTEMBI JINHEHHBIX
yYpaBHEHM, BBIYHCICHHUE
MpeiesoB, IPUMEHEHNE
Qg QepeHInaIbHOro 1

MPAaBUIBHOCTh PELIEHUS
3aJaHUi Ha BEIUHCIICHUE
CHCTEM JTUHCHHBIX
YpaBHEHUH, BIYUCIICHHUE
MPEIETIOB,
uccienoBanue GyHKunn
C IIOMOIIBIO

[IpaxTueckue
3amanus (1-8),
IIPAKTHKO-
OpHUEHTHPOBAHHBIE
3ajjaHus K 3adery (1-
16)

npodeccroHanbHOM HMHTETrpajbHOTO MIPOU3BOHBIX,
JeATETbHOCTH WCYUCIICHUS JJIA PEIICHUS | BBIYMCIICHUE
SKOHOMMYECKHUX 33/IaHUN | ONIPEJIeTICHHBIX U

HEOIPEAEIEHHBIX

HMHTETPAJIOB;
Bananers HaBbIKaMuU pelIeHrne IPaKTHUKO- 000CHOBAHHOCTh [IpakTuueckue
PUMEHEHUSI METOJIOB OpPUEHTUPOBAHHBIX U MPUMEHEHHUS METOJIOB 3ananus (1-8),
KOJIMYECTBEHHOTO U IPAaKTUYECKUX 3aJaHUN JUTSL pEeLIeHUs 3a/IaHUi Ha | TPaKTUKO-
KayeCTBEHHOI'O aHAJIU3a, | IMHEHHON anreOpsl U BBIUHCJICHHE CUCTEM OpUEHTHPOBAHHbBIC

MPUMEHSIEMBIX B
CHUCTEMHOM TOJIXO0J1€ JIs1
penieHus 3aaay B
npodeccuoHaIbHOU
NEeSATETbHOCTH

AHAJIMTUYECKOMN
TEOMETPHH, U3 TCOPUU
IPEJICIIOB,
muddepeHInanTbHOTO U
UHTETPATLHOTO
VCUHUCIICHUSI

JIMHEHHBIX YPaBHEHUH,
BBIYHCIICHUE IIPENIEIIOB,
uccienoBanue GyHKuui
C IIOMOILBIO
IIPOU3BOHBIX,
BBIYHCIICHUE
ONPEJEICHHBIX U

3ajaHus K 3auety (1-
16)




HEOIPEIEIECHHBIX
WHTETPaJoB;

1.2 ka6l OLIEHUBAHHUS:
Tekyumuit KOHTPOJIL YCIIEBAEMOCTH W MPOMEKYTOUYHAsI aTTECTAIUsl OCYIIECTBIISIETCS B paMKax

HAKOMUTEJIbHOM OalIbHO-peTHHTOBOM crcTeMbl B 100-6amibHOM mIKane:

50-100 6aoB (3a4TeHO)
0-49 6anoB (He 3a4TEHO)

2 Tunosslie KOHTPOJIbHbI€ 3dJdHHA WJIM HHbIE€ MaTepHaJibl, HGOGXOAI/IMbIe AJIA

OLleHKH 3HAaHWil, yMEeHUI, HAaBbIKOB W (MJIM) OMNbITA AEATEJbHOCTH, XapaKTepPHU3YIOIIUX
aTanbl pOpMUPOBAHMS KOMIETEHIMHA B MPOLeCCe 0CBOEHUS 06pa30BaTe/IbHON MPOrpaMMbl

N =

[98)

Bomnpocsl k 3a4ery

TeopeTnyeckue BONpPoOCHI
CucreMbl TUHEWHBIX YPaBHEHUI, OCHOBHBIC OTIPE/ICIICHHUs. DJIeMEHTapHbIC TPEoOpa3OBaHusI.
Mertonel  pemieHus ~ cucTeM  JIMHEHMHBIX  ypaBHeHuil:  [aycca,  XKoppana-I'aycca,
MOIU(DHUITMPOBAHHBIX KOPJAHOBBIX UCKITFOUCHUIA.
Onpenenurenu 2-ro 3-ro nopsako. @opmynsl Kpamepa.
Munop u anreOpanueckoe AomoiHeHue. Teopema 0 pa3IoKEHUU ONMPEACTUTENS 3-TO MOpsIKa
1o nepBoi crpoke. OnpeaenuTens N-ro NopsaKa.
Marpuiisl, OCHOBHBIE orpezesieHus. Onepaiuu HaJl MaTpULlaMUi: CyMMa MaTpull, IPOU3BEICHNUE
MaTpULbl HA YUCJIO0, TPOU3BEICHUE 2-X MATPHII.
OO6patnas matpunia. Kputepuii obpatumoctu MaTpullbl. [[Ba crmocoba mocTpoeHus: oOpaTHOH
MaTpHULBbIL.
MartpuuHsblii crioco0 perIeHus: CUCTEM JTMHEWHBIX YPaBHEHUI.
OnHOpOAHBIE CUCTEMBI ypaBHEHHI. TeopeMbl 0 pelIeHUH OJJHOPOIHBIX CUCTEM
Bexkropsl. JInHelHbIE onepauyy Hal HUMU.

10. CxansgpHoe nMpou3Be/ICHUE ABYX BEKTOPOB.

11.

BekTopHOe pon3BeieHNE IBYX BEKTOPOB.

12. CMmenieHHOe MPOU3BEICHUE TPEX BEKTOPOB.

13. [Ipsimas Ha MJIOCKOCTH

14. KpuBble BTOPOT0 MOPSAKA: OKPYKHOCTD, JJLTUIIC, THIIepOoIIa, mapadoa.

15. [1nockocTh ¥ npsiMasi B IPOCTPAHCTBE.

16. [lonssiTue mipenenbHOM TOYKM  MHOXECTBa, OMNpEACIICHUE TIpejerna, TIeoMEeTpuYecKas

MHTepHpeTanus npezaena QyHKIum.

17. beckoneuno Manbie GyHKIMUA. OrpanudeHHble QyHKIUU. OCHOBHBIE TEOPEMBI O OECKOHEYHO

MaJIbIX ¥ OTPAaHMYCHHBIX (PYHKIHUAX.

18. beckoneuno 6ombIme GyHKIMA. OCHOBHBIE CBOMCTBA OECKOHEYHO OOJMBIIUX (DYHKITHH.
19. OcHOBHBIE TEOPEMBI O IIPEENAX.

20. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (QYHKITHASIX

21. IlonsiTue npou3BogHON U quddepeHimana GyHKIUH.

22. I'eoMeTprUYECKUN CMBICIT TPOU3BOIHOM, KacaTesbHAasi U HOPMaJlb K KPUBOM.
23. Heob6xoaumoe ycnoBue nuddepeHnupyeMocTi GyHKITIH.

24. OcHoBHBIE TipaBmiIa TUdPEpeHITPOBAHHUS.

25. OcHOBHEBIE cBOMCTBA AU depeHmana.

26. [IpousBogHas CIIOXKHOUN (PYHKITHU.

27. Ilpon3BoHbBIE BBICIIUX MTOPSAIKOB.

28. Ompenenenue dKcTpeMyMa (QyHKITHH.

29. Teopemsl 0 GyHKIUAX, TUPPEepEeHIUPYEMBIX HA IPOMEKYTKE




30.
31.

32.
33.
34.

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

50.
51.
52.
53.

IIpaBuito Jlonurasns.

UccnenoBanue ¢yHknmun MetogamMu auddepeHInaaIbHOT0 UCYUCICHNS TOCTaTOYHbIE MPU3HAKA

MOHOTOHHOCTH U ITIOCTOAHCTBA (by'HKI_II/II/I.

JlocTaTOuHBIN MPU3HAK CYIECTBOBAHMSI SKCTpEeMyMa (DYHKIIUH.

Haubonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKIIMU HAa OTpE3Ke.

Kpurepuii 7n0KkanpHOrO »HKCTpEMyMa, OCHOBAHHBIM Ha BTOPOM IPOM3BOIHOM.
BBIITYKJIOCTH, BOTHYTOCTH (yHKIMU. Touku neperuda.

[Ipu3Haky BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIIHH.

Heo6xoanMoe u 10cTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Meperuda. ACUMITOTHI.
O6mas cxema uccieoBaHus QyHKIMH U IOCTPOEHUE Tpaduka.

[TepBooOpasnas pynkuuu. Teopemsl 0 TepBOOOPA3HBIX.

Heonpenenennsiii uaterpan. Teopema CymecTBOBaHMs.

CBoiicTBa HCOMPCACIICHHOI'O UHTCTpajia.

Metoasl MHTErPUPOBAHNUSA: METOJ PA3JIOKEHUS; TOACTAHOBKH; 110 YACTSIM;
HHrterpupoBanue BeIpaXEHUH, COAEPIKAILNUX KBAJAPATHBIN TPEXWIECH;

NHuTerpupoBanne panoHaIbHBIX GYHKIUN U MPOCTEUIINX UPPAUOHATIBHBIX (PYHKIIHIA;
WHuTerpupoBanue TPUrOHOMETPUYECKUX (PYHKIUH.

[TonsTre o HeOepyIMXCs UHTETpaiax.

[ToHsTHE MHTETPAILHON CYMMBI. [ €OMETpUYECKHIA CMBICII ONIPEICIICHHOTO HHTETpaa.
Teopema cyIiecTBOBaHHUS ONPEACICHHOIO HHTETpaa.

CBoiicTBa OIMPCACIICHHOI'O HHTCIpaJia.

IlonsTne OMMPECACIICHHOI'O0 HHTETpajla C NEPEMCHHBIM BEPXHHUM IMPEACTIOM, TCOPEM

i depeHInpyEeMOCTH.
®opmyna Herotona-JleitOHuma.

TeopeMa 0 3aMCHC HepeMCHHOﬁ B OIIPCACIICHHOM MHTCTpAJIC.
MCTOJI HHTCTPUPOBAHUA ITO HACTAM B OIIPCACICHHOM UHTCTpAJIC.
OKOHOMUYCCKHE MMPUIIOKCHUA ONIPCACIICHHOI'O UHTCTpajia

I[IpakTHKO-OpHEHTHPOBAHHBIE 32aHUS K 3a4eTy

Haiitu npousBenenue matpui; AB u BA,

5 7 =2 7 8 =2
ecm A=|-4 2 7|, B=|3 0 5
2 3 =5 -2 2 0

Haiitn 3HaueHune onpenenuTens:

2 2 -3
4 -1 2,
-3 1 -—a

Pemnts cucremy ypaBaenuit merogom Kpamepa:
X+ 2%, +x;=8
dxy —2x;=-2
3:-{1 - 4.‘-1:-3 + 5‘x-:| = 1':'_

Pemmth CUCTCMY ypaBHeHI/Iﬁ MaTpUIHbIM MCTOAOM .

3x; +x,— x;=13
2xy +3x, —2x;=12



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

8. Hammucats YpaBHCHHUEC IINIOCKOCTH, npoxonﬂmeﬁ 4UCcpe3 TPpU TOUKHU:
AQG,-1,0), B(2, -2, 5), C(3, -6, 7).

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

J6-x-2

10. Boruucnuts nipesiedt: lim —;
x—2 X _4

(1
11. Beraucnuts npenen (o npaswry Jlomurarns) 11%(—2 —clg ij
X! X

12. HaliTu mpou3BOAHYIO (QYHKITHM:
X

1—cosx

y=3@2x* —4x*)*

13. IIpoBectn uccnenoBanue GyHKIIHH
y=x —%xz +3x+15
14. BelyucinuTh HHTETpa:
[ sin xdx
15. BbIYMCIUTD UHTETPAII:
¢ x3dx
ey

16. BeraucnuTh miomaas GUrypbl, OrpaHu4eHHON (GYHKIUSIMHU:
— —2
V=X U y=X

3adyeTHOE 3aJlaHMe BKJIIOYAeT 2 TEOPEeTUYECKUX Bompoca W | M3 TepedHs MpaKTUKO-
OPUEHTHUPOBAHHBIX 3aJaHUN.

Kpurtepun onennBanus:
MaxkcumanbHOe KOJMYECTBO OayuIoB 3a OTBET MO 3aueTHOMY 3ajnaHuio — 100 (kaxaslii Borpoc
MMeEeT OJJMHAKOBBIN BEC MPU BHICTABIIEHUU UTOTOBOM OLIEHKH)

50-100 6ansn0B (32a4TEHO) W3noxeHHblid MaTepuan (akTHUECKH BEpEeH, HAIWYHe TIyOOKHX
MCUEPIBIBAIOIINX 3HAHWH; NpaBWIbHbIE, YBEPEHHbIE IEUCTBUS 10
IIPUMEHEHNIO TOJYYEHHbIX 3HAaHUM Ha MNpPaKTUKE, I'PaMOTHOE U
JIOTMYECKHU CTPOIHOE M3JI0KEHHE MaTepHualia MpH OTBETE; MPaKTHKO-
OpPUEHTUPOBAHHOE 3a/1aHue BBITIIOJTHEHO IIPABUJIBHO u
IIPOKOMMEHTHPOBAHO; HAJIM4YME TBEPIbIX M JIOCTATOYHO IOJIHBIX

4



3HAaHWUW, TpPaBWIbHBIE JEHUCTBUS 1O MPUMEHEHUIO 3HAaHUM Ha
MPaKTUKE, YETKOE M3JIOKEHUE MaTepualia, NOMYyCKalTCs OTIEIbHbIE
JIOTUYECKHE W CTHWIMCTUYECKHE IOTPEIIHOCTH, HEYBEPEHHOCTh W
HETOYHOCTh OTBETOB Ha JIONMOJHUTEIbHBIC M HABOJSIIME BOMPOCHI;
MPAKTUKO-OPUEHTUPOBAHHOE 33JJaHUE BBINOJHEHO MPABWIBHO, HO HE
MPOKOMMEHTUPOBAHO; TP HEMOJHOM OTBETE Ha BOMIPOCHI;
3aTPYIHSETCS OTBETUTh Ha JOIOJHUTEIIBHBIE BOMNPOCHI; MPAKTUKO-
OPHUEHTHUPOBAHHOE 3a/IaHKE BBHITTOJTHEHO C OIMIMOKAMU M OTCYTCTBYIOT
KOMMEHTApHUHU

0-49 6ay510B (He 32YTEHO) OTBeThl HE CBS3aHBI C BONPOCAaMH, HalM4uMEe TPyObIX OHIMOOK B
OTBETE, HEMOHMMAHUE CYIIHOCTH H3JIaraeMOT0 BOIPOCA, HEYMEHHE
NPUMEHATh 3HAHWA HA MPAKTUKE, HEYBEPEHHOCTh W HETOYHOCTH
OTBETOB Ha JONOJHHUTEIbHBIE M HABOMAIINE BOIPOCHI, MPAKTUKO-
OPHEHTUPOBAHHOE 3a/IaHUE HE BBIIIOJIHEHO.

HpaKTuquKne 3adaHusA

IIpakTuyeckoe 3axanne 1 «MaTpuiel, onpeneauTend U X cBoicTBa. JluHeWHBIe omepanuu Haja
MmaTpunamu. [lepeMHoxeHnEe MaTpuID)

Martpuiibl. JInneitHble onepanuy HaJ MaTpUIIAMHU U UX CBOWCTBA. YMHOKeHHe MaTpull. CBOHCTBa
nepeMHokeHus MmaTtpull. Onpenenurenu 2-ro u 3-ro nopsajakoB. CBoiicTBa onpenenureneil. Pemenue
CUCTEM JIMHEHHBIX anredpandeckux ypaBHenuii (CJIAY) meromom Kpamepa.

IIpakTHyeckoe 3aganue 2 «Matpuiia, oOpaTHas K 3aJJaHHON. PerieHne MaTpUYHBIX YpaBHEHUID)

ANTOPUTM HaXOXKJICHUSI MaTPHIIbI, 0OOpPAaTHOM K 3aJJaHHOMN. PEIIeHHEe OCHOBHBIX TUIIOB MAaTPUUYHBIX
ypaBHeHu#. "Pemenne CJIAY marpuunsiM criocobom". Ceaenue CJIAY k maTpuuHOi dopme U ee
petienue MatpudHbiM criocoboM. Pemenne CJIAY metonom [Maycca. Teopema Kponekepa-Kamnemtu o
coBMmecTHOCTH CJIAY. Pemenne onnopoansix CJIAY

IIpakTuyeckoe 3aganue 3. «BeKTOphI ¥ TUHEHHbBIE ONEpalMK HAJ HUMU»

Bekropsl u nuHeliHble omnepanuu  Hajg HuMU". CloXeHHE UM BBIYMTaHUE BEKTOPOB B
reoMerpuueckoil ¢opme. JluHeiiHble omepanuyd Haa BEKTOpaMH B KoopauHartax. "CkamsipHoe
IPOM3BEJICHUE JIBYX BEKTOpPOB. BekTopHoe mpousBeneHne JByX BEKTOpoB. CMelIaHHOE MPOU3BEICHNE
Tpex BekTopoB'". CkalsipHOE MPOU3BECHUE IBYX BEKTOPOB B KOOpAMHATaX. BekTopHOe mpoun3BeaeHue
JBYX BEKTOpoB. CMelIaHHOE POM3BEICHUE JIBYX BEKTOPOB

IIpakTnyeckoe 3aganue 4. «IIpsmas Ha miockocTu. OKPYKHOCTh U NIPsMAasi»
Paznuunble ciocoObl 3aaHus IPSMON Ha MIOCKOCTH. 3aa4l Ha OKPY>KHOCTh U MIPSIMYIO Ha

IIpakTuyeckoe 3aganue 5. «[Ipenensl. PackpriTie anreOpanuecKux HEOMPEIEICHHOCTEW
Brrancnenue npenenos. Packpeitue anrebpandecknx HeompezaeneHHocTer (0/0), (oo0/00), (00-00),
(0%*00).

IIpakTuyeckoe 3aganue 6. «lIpaBuna nuddepennupoBanus. Tabmaua MPOU3BOIHBIXY.

[IpaBuna g hepeHIIMPOBAHMSL. Tabnuia MPOU3BOAHBIX. OTtpaboTka TEXHHUKHU
muddepennmpoBanus. "uddepeHurpoBanue (QyHKIUNA, 3aJaHHBIX HESBHO M IapaMETPUUYECKH.
[MpousBomubie  BeicMX —mopsiakoB. JuddepennupoBanne (yHKIWN, 3aJaHHBIX HESBHO W
napameTrpuuecku. HaxoxaeHrne mpou3BOIHBIX BBICIINX MOPSIKOB



IIpakTnyeckoe 3axanue 7. «HeonpeneneHHbIi HHTErpaID».

IlepBooOpa3nas. HeompeneneHHblii MHTErpan U ero cBodcTBa. TaOnM4YHOE MHTETpHPOBAHUE.
TabnuuHoe uHTerpupoBaHue. VHTerpupoBaHue METOJOM 3aMeHbl NepeMeHHoW. MHTerpupoBaHue 1o
4acTIM

IIpakTnyeckoe 3aganue 8. «OnpeneneHHblil HHTErpam»

MeTo1bI MHTErPUPOBAHHUS I0JI 3HAKOM ONPEEICHHOT0 MHTerpana. HaxoxaeHue onpeneieHHbIX
UHTErpajoB ¢ mnomombio Gopmynsl HeioToHa-JleiiOHua. 3aMeHa mepeMeHHOH 1O 3HAKOM
OIIPEJIeIEHHOT0 UHTErpaa

[Tpu odopmieHun pemieHus 3aja4 MOTyT ObITh HCIIOJIb30BaHbI npuiioxkeHus nakera LibreOffice

Kpurtepun onennBanus:
MaxkcuMajbHOE KOJIHYeCTBO 0aJ1710B — 60 0215108

3a BBINOJIHEHUE NpakTHUecKuX 3aganuii 1-4 oOywaromuiics MoxeT noiaydutb 10 20 0aJuIoB,
KaXJ0€ 3aJJaHhe MPH 3TOM OLICHUBAETCS 10 S 0aJJIOB

5 6a10B 3agaHre BBIMOJHEHO BEPHO

4 daj1a [Ipu BBITOTHEHUH 3aiaHUs OBLIM JOMYIEHBI HETOYHOCTH, HE BIIMSIONIUE Ha
pe3yJbTaT

2-3 6as1a [Tpu BEIMOJIHEHNH 3a1aHKS OBLIH JTOMYIICHBI OIIMOKH

1 6aan [Tpu BBITTOJIHEHUY 3aJaHMsI OBLUTH JIONMYIIEHBI CYIIECTBEHHBIC OIUOKN

0 6a10B 3aaHne He BBIIOIHEHO

3a BbINOJHEHUE NPAKTHYECKHUX 3aJaHuil 5-8 o0y4yaromuiica MoxeT noay4nTh 10 40 0217108,
Ka’/10€e 3alaHue NPH 3TOM olleHnBaercs 10 10 6ay10B

10 6a710B 3agaHre BBIMOJHEHO BEPHO

7-9 6a10B [Ipu BBINOJIHEHUH 3a7aHUS OBUIM JOIMYILEHBl HETOYHOCTH, HE BIMAIOLINE HA
pe3yJIbTaT

4-6 6a/s10B [Ipu BeINOJIHEHNH 33JaHKs ObUIM JONYLIEHbI OIINOKU

1-3 6aq1a [Tpu BEIMOTHEHNH 33JaHHS OBUIH JOMYIICHBI CYIIECTBECHHbBIC OIIUOKH

0 das10B 3aJlaHuE HE BBIIOJHEHO

Onpoc

—

. CuCTeMBI IMHEWHBIX YPaBHEHHUI, OCHOBHBIE OIIPEICIICHNUS.

2. DneMeHTapHbIe IPeoOpa30BaHUsL.

3. Meroasl  pemieHWss  CHCTeM  JMHEWHBIX  ypaBHeHud: [Taycca, JKopmana-l'aycca,
MOJU(PHUIIMPOBAHHBIX KOPAAHOBBIX UCKIIOUEHU.

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

5. MuHop u anrebpandeckoe J0MOJHEHHE. TeopeMa O pa3ioKeHUU ONpeAeTuTeNs 3-ro nopsaka
10 nepBo cTpoke. OnpenenuTens n-ro NopsaKa.

6. Marpuipl, oOcCHOBHblE ompezeneHus. Onepauuy HaJ MaTpULAMU: CyMMa MAaTpHII,
IIPOU3BEICHNE MAaTPHUIBI HA YUCIIO, TPOU3BECHUE 2-X MATPHII.

7. Obparnas Matpuna. Kpurepuit oOparumoctu mMatpuibl. J[Ba crocoba nmoctpoeHus: o0paTHoOH
MaTpULIBI.

8. MarpuuHblii criocod peneHus CUCTEM JIMHEHHBIX ypaBHEHUH.

9. OIHOPOJHBIE CUCTEMBI YpaBHEHUI. TeOopeMbl O peIIeHNH OJHOPOJHBIX CUCTEM

10. Bexrops!. JInneiiHble onepanuy HaJ HUMH.

11. CxanspHoe Mpou3BeIEeHNE JBYX BEKTOPOB.



12. BexTopHO€E IPOU3BEACHHUE BYX BEKTOPOB.

13. CMelIeHHOE MPOU3BEICHUE TPEX BEKTOPOB.

14. Ilpsmas Ha TUIOCKOCTH

15. KpuBble BTOpOro nopsijika: OKpy>KHOCTb, SJUIUIIC, TunepOoia, mapadoia.

16. ITmockocTh 1 npsiMast B IPOCTPAHCTBE.

17.1lonsiTue TpeAenbHONM TOYKM MHOXKECTBA, ONpPEACIICHUE Tpejesa, TIeoMeTpuyecKas
UHTEpIpeTanus npeaena QyHKIHH.

18. beckoneuno mainele GpyHkuuu. OrpanudeHHble QyHKIMHU. OCHOBHBIE TEOPEMBI O OECKOHEUYHO
MaJIbIX ¥ OTPAHUYECHHBIX (PYHKIHUSX.

19. beckoneuno Oospine QyHKIMU. OCHOBHBIE CBOMCTBA OECKOHEUHO OONBIINX (QYHKIUH.

20. OCHOBHBIE TEOPEMBI O IIPEJENAX.

21. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKLIHAX

22. TlonsiTre npou3BoAHOM U quddepeHnnana GyHKIHH.

23. I'eomeTpryeCKHil CMBICI IPOU3BOIHOM, KacaTeabHas U HOPMAJIb K KPUBOM.

24. Heob6xoaumoe ycnosue quddepeHInpyeMOCTH (YHKITHH.

25. OcHoBHbIe npaBuia quddepeHIpoBaHus.

26. OcHoBHbIe cBoiicTBa AU Pepennnana.

27. IlpousBoaHast CI0KHOU PyHKIINU.

28. IIpon3BoaHbIE BEICIIUX MOPSAIKOB.

29. Onpenenenne dKCTpeMyMa (DyHKITHH.

30. Teopemsl 0 GyHKIUAX, TUPPEepeHIUPYEMBIX HAa IPOMEKYTKE

31. IIpaBuno Jlonurans.

32.UccnenoBanue (yHKIMH MeTonaMHu  AupQepeHInanbHOro MCUUCIEHUS  JAO0CTaTOYHBIE
MPU3HAKK MOHOTOHHOCTH U TIOCTOSTHCTBA (DYHKIIMH.

33. JlocTaTO4HBIM MPU3HAK CYIIECTBOBAHUS dKCTpeMyMa (QyHKIIHH.

34. HauGospiiee 1 HaMMEHbIIIee 3HaYCHUE (DYHKITMU Ha OTPE3KeE.

35.Kpurepuil JIOKalbHOIO 3KCTPEMyMa, OCHOBAaHHBI Ha BTOpoil mpous3BogHOW. Ilonsarne
BBIMTYKJIOCTH, BOTHYTOCTH QYHKIMH. Touku neperuda.

36. IIpu3HaKy BHITYKIOCTH (BOTHYTOCTH) (PYHKIIUH.

37. Heobxoammoe 1 TOCTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUEK Mepernoa. ACHMITOTHI.

38. O6mmas cxema uccineqoBaHus GYHKIMU U TOCTpOSHHE rpaduka.

39. [lepBooOpasnas ¢pyHKIMU. TeopeMbl 0 TepBOOOPa3HBIX.

40. HeonpenenenHslii uHTErpail. Teopema cyiiecTBOBaHUS.

41. CpoiicTBa HEONPEIETCHHOTO HHTErpaIa.

42. MeTopl MHTETPUPOBAHUSA: METO/] Pa3JI0KEHNUS; TOJICTAHOBKY; 10 YacTsIM;

43. IHTerpupoBaHye BbIPAXKEHUH, COJIEpKAINX KBaJAPATHBIN TPEXWIICH;

44. VIaterpupoBaHHue PallMOHAIBHBIX (YHKINN U MPOCTEHIINX UPPALMOHATBHBIX (DYHKINHI;

45. UaTerpupoBaHue TPUTOHOMETPUUECKUX (QYHKIUH.

46. IlonsTHe 0 HEOEPYIMXCS UHTETpajiax.

47.1loHATHE HHTETPAIBHON CyMMBI. [ €OMETpHYECKHIT CMBICIT ONPEAEIEHHOTO HHTETpaa.

48. Teopema cyI1eCTBOBaHUS ONPEACIEHHOIO0 HHTErpaia.

49. CpoiicTBa ONPEAEICHHOI0 HHTErpaJia.

50.IIoHsATHE ONpEAENEeHHOr0 MHTErpajga C MEPEMEHHBIM BEPXHHUM IIPEAEIOM, TEOpEMa O €ro
nudpepeHIpyeMOCTH.

51. ®opmyna HetotoHa-Jleitbauma.

52. TeopeMa 0 3aMeHE NMEPEMEHHON B OMPEJEIICHHOM UHTETpale.

53. Meroa MHTETPUPOBAHUS IO YACTSIM B OIIPEIEIICHHOM HUHTErpalle.

54. DKOHOMHUYECKHE MPUITOKEHUS ONPEIECTCHHOTO HHTErpajia

Kpurtepun onennBanus:
JlaHHbBIN TIEepedYeHb BONPOCOB JUIsl NPOBEIEHUS OIpoca SBISETCS NpPUMEPHBIM. OH MOXET
aKTyaJIM3HpPOBATHCS NMPENOAABATEIEM 110 HEOOXOIUMOCTH.



Onpoc TeMaTHMUYECKH OXBATHIBACT BCE pa3fiefibl y4eOHOro Kypca M MPOBOJUTCS B YCTHOH WM
nucbMeHHOW ¢opme (Ha ycMOTpeHHe TmpenojaBarens). ['pynmupoBka BONPOCOB Uid Ompoca
IIPOU3BOJUTCS MPENOIaBATEIIEM.

MakcuMabHOE KoJnuecTBo 0aainoB — 40 0a1j10B

3a ydactue B Onpoce 00yJaromuics MoKeT moyryduTh 10 40 6amnoB. B xome onpoca mpu oTBere
Ha OTJEJIbHBIN BOMPOC 00YYAIIUNCS MOKET TOTYUYUTh JI0 2 HAJIOB

2 6ayu1a JlaH moJIHBIA, pa3BEpHYTHIH OTBET HA MOCTABJICHHBIA BONPOC, CUCTEMHO ITOKa3aHa
COBOKYITHOCTh OCBOCHHBIX 3HAaHHW 00 0OBEKTe, MPOSBISIONIASICS B CBOOOTHOM
ONEPUPOBAHUU OCHOBHBIMH MOHSATHSAMHU Yy4ueOHOro kypca. OTBET XapakTepHu3yercs
COIEPKATENBHOCTBIO, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM M JIONOJHUTEIBbHOU
JUTEepaTyphl, PEKOMEHIYEeMOH IO TeMe, YETKOCTbI0 M JIOTUYHOCTHIO H3JI0KEHUS
MaTepuaia.

1 6ana Jlan HemoJHBIH W HEMOCJENOBAaTEIbHBII OTBET Ha MOCTABICHHBIM BOIPOC.
[TpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTHYHOCTh u3JIoXkeHus. OOydvaromuiics He
OCO3HAET CBSI3M MEXKY MOHATHIMH, KOHIENTYaJIbHbIE TEPECEUCHUs], CTPYKTYpPHBIE
3akoHOMepHOCTH. OTCYTCTBYET KOHKPETH3allUs U J0Ka3aTeNbHOCTh. JJomoTHUTETbHbIE
U YTOUHSIONIME BOIMPOCH MpEnojaBaTesisi HE MPUBOIAT K KOPPEKIMU OTBETa Ha
MOCTaBJIEHHbIE BOMPOCHI.

0 6aa10B OOyuaromuiics 3aTpyAHAETCS] OTBETUTh HAa BOIPOCHI

3 MeTojgu4yecKue MaTepuasibl, OmNpejessilOlide NPoOLeAypbl OLEeHUBAHMSI 3HAHUM,
yMeHHU#, HaBbIKOB M (WIH) oOnbiTa [JeSATeJbHOCTH, XapaKTepPU3YIOIIMX 3Talbl
dopmupoBaHNsa KOMIETEHIIMA

[Ipouenypsl oOIEHMBaHUS BKJIIOYAIOT B C€e0S TEKyIIMH KOHTPOJIb M NPOMENKYTOUHYIO
aTTECTALUIO.

Texkymmii KOHTPOJIb YCIEBAaEMOCTU IMPOBOJUTCS C HCIOJIb30BAHUEM OLIEHOYHBIX CPEICTB,
IIPECTABICHHBIX B II. 2 JaHHOTO NPWIOXKEHHUsS. Pe3ynpTaTel TEKyIIEro KOHTPOJS JOBOAATCA 10
CBCIACHUA CTYACHTOB 010 HpOMe)I(YTO‘IHOfI aTTeCTalluu.

IIpoMeskyTOo4Hasi aTTeCTALUS IPOBOJUTCA B hopMe 3ayeTa.

3aueT MPOBOAUTCS IO PACIHUCAHUIO NPOMEXKYTOUYHOM aTTeCTallud B IIMCBMEHHOM BUJE.
KonnuectBo BompocoB B 3aueTHOM 3anaHuu — 3. [IpoBepka oTBETOB U 0OBSBIEHHE pE3YJIbTaTOB
IIPOU3BOJUTCS B J€Hb 3aueTa. Pe3yibTaThl aTTecTallMM 3aHOCSTCS B BEJOMOCTb U 3a4ETHYIO KHUKKY
cryaeHTta. CTyAeHTbI, HE MpPOUIENUINEe MPOMEKYTOUHYIO aTTECTallMi0 MO TpaduKy MpPOMEKYTOUHOU
aTTeCTalluy, 10JKHBI TMKBUIUPOBATH 33JJ0JDKEHHOCTD B YCTaHOBJIEHHOM MOPSJIKE.



IIpunoxenue 2
METOANYECKHUE YKA3AHMUS 110 OCBOEHUIO JUCIIUITJINHBI

Y4eOHBIM IJIAaHOM MPETyCMOTPEHBI CIICAYIOINE BUAbI 3aHATH:

- JIEKLIUH;

- IPaKTUYECKHE 3aHSTHS.

B xone mpakTtudeckux padOT pa3BUBAIOTCS HABBIKM NMPUMEHEHHS MaTEMAaTUYECKHX METOJOB,
BbIOOpAa WHCTPYMEHTAIBHBIX CPEACTB Ui 00paOOTKM H aHanmW3a SKOHOMHUYECKHX JaHHBIX B
PO eCCHOHANTBHON IEATETLHOCTH

[Ipu MoAroToBKE K MPAKTUYECKUM 3aHATUSAM KaXIbli CTYACHT JOJDKEH:

— U3yYUTh PEKOMEHJO0BAaHHYIO yUeOHYIO TUTEPATypy;

B mpouecce NOArOTOBKM K MPAKTUYECKUM 3aHATUAM CTYJIEHTBI MOTYT BOCIIOJIB30BAaThCS
KOHCYJIbTAl[USIMU IIPENOIaBaTENs.

Teoperuueckrue BOMPOCHI JOJDKHBI OBITh W3Yy4€HBI CTYJEHTAMHU B XOJ€ CaMOCTOSTEIbHOM
pabotbl. KoHTponb camocTosATeNbHOM padOThl CTYAEHTOB HajJ Y4eOHONW mporpaMMmoil Kypca
OCYILIECTBIISICTCSI METOJIOM ompoca. B Xozme camocToATenbHOM paboThl KaXAbli CTyIEHT 00s3aH
IIPOYUTATh OCHOBHYIO M IO BO3MOXHOCTH JOINOJHUTENIBHYIO JIMTEpPATypy IO HM3y4yaeMOW TeMe.
BblaenuTe HEMOHATHBIE TEPMUHBI, HAWTU UX 3HaYEHHE B JIUTEPATYpE.

Jl1 IOATOTOBKYU K 3aHATHAM, TEKYLIEMY KOHTPOJIIO M MPOMEXKYTOYHOW aTTECTAllUM CTYIEHTHI
MOT'YT BOCIIOJIb30BAThCS SJIEKTPOHHO-OMOIMOTEUHBIMU cHCcTeMaMt. Takke oOydaronecss MOTYT B3STh
Ha JIOM HEOOXOOUMYIO JIMTEpaTypy Ha a0OHEMEHTE YHHUBEPCHUTETCKOHW OHONHMOTEKH WM
BOCII0JIB30BAThCSl YUTAIBHBIMA 3AJIAMH.
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