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KA®EJIPA OO0IEeIKOHOMHYECKHE U CIeNHAIbHBIE THCIHIIINHBI

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'DY (PMHX) c yderoM YyCIOBHH pealn3aliiii TPOrpaMMbl OakajaBpuara, IEUCTBYIONMX B (unaie

(benepaabHOro roCyIapcTBEHHOTO OIOMKETHOTO 00pa30BaTeNbHOIO yUpesKaAeHHs Bbicuiero oopasoBaHus «PocToBckuii
rocygapcTBeHHbIN 3koHoMuueckuil yausepcureT (PUHX)» B . MuiepoBo PoctoBckoii obnactu

[Iporpammy cocraBui(u): kK.p/m.H., nouieHt, T.B. boraues;k.3.H., nonent, H.A. Pyrra

3aB. xadenpoii: k.3.H., moreHT T.A. Beiconkas



1. IIEJIX OCBOEHMUSA JUCIUILJINHBI

1.1| obecnieuenme 6a30BOH MaTeMaTHIECKOH MOATOTOBKH CTYJCHTOB B 00JACTH OCHOBHBIX ITOHATHH M METOOB MaT€MaTHYECKOTO
aHann3a 1 JMHEWHOM anreOpbl, NX PUMEHEHHS P PEIICHNH MAaTeMaTHYECKNUX, SKOHOMUYECKUX U MHBIX MPUKJIAIHBIX 3371a4;
(hopMHpOBaHNE MATEMATHIECKON KyJIBTYPbI U CHCTEMHOTO MBIIUICHUS

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUA JUCIHUIIJINHBI

YK-1. Cnoco6eH ocyuiecTBJIsITh MNOMCK, KPUTHUECKUI aHAIU3 U CHHTe3 MH(OPMALMHM, NPUMEHATb CUCTEMHBIH MOAXOX JIsi
peleHus MOCTABJIEHHBIX 32124

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINHBI oﬁytmmumﬁcn JOJIZKEH:

3HaTh:

METOJIbI KOJIMIECTBEHHOTO M Ka9eCTBEHHOTO aHallN3a, IPUMEHSIEMbIE B CHCTEMHOM ITOJXOAE ISl pEHICHUs 3a7a4 B MPOoQpeCCHOHATBLHON
JIESITeTLHOCTH (COOTHECEHO ¢ MHAnKaropoM YK-1.1)

Ymern:

MPUMEHITh METOABI KOJIWYECTBEHHOTO M KAayeCTBEHHOTO aHalln3a, NPUMEHSEMbIe B CHCTEMHOM IOIXOAE ISl pelIeHUs 3amad B
npodeccuoHaIbHOM 1eATENbHOCTH (COOTHECEHO ¢ MHANKaropoMm YK-1.2)

Baagernb:

HABBIKAMHU MPUMEHCHUS METOJOB KOJIMYECTBEHHOIO M KaY€CTBCHHOIO aHANN3a, IPHUMEHICMBIX B CHCTEMHOM MOAXOIC IS PEIICHHUS
3a51a4 B Mpo()eCCHOHABHON IeATEILHOCTH (COOTHECEHO ¢ nHauKaTtopom YK-1.3)

3. CTPYKTYPA U COAJEP)KAHUE JUCIUIIJINHBI

Pazpnein 1. DiieMeHThI JIMHETHOI a/1re0phI

Bupa 3ausitus / Cemectp /| KonmuectBo

pa6otsl / ¢popma ITA Kypc 4acoB Komnerenun

Ne HaunmeHnoBaHue TeMbl, KPaTKoe coaep:KaHue

Tema "Marpunpl, onpenenuTe]M U UX CBOMCTBA. JIMHEWHBIE onepanuu
Han Marpunamu. [lepemHOXeHume Marpun. Marpuna, oOparHas K
3aaHHOM. MarpuyHble ypaBHeHUs. PemieHwe cucteM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluneilHble omepanuu HaJ MaTpullaMd U HX CBOMCTBA.
1.1 | YmMHO)eHue marpunl. CBoiicTBa mepeMHOKeHHsI MaTpull. Onpenenurteny 2-| JIeKIHOHHBIE 3aHATH 1 2 VK-1
ro u 3-ro mnopsakoB. CBoiicTBa ompenenuteneil. Pemenue cucrem
JUHEHHBIX anreOpanyeckux ypaBHeHui (CJIAY) meromom Kpamepa.
Pemenne onpeneneHusix CJIAY meromom I'aycca. Marpuma, oOpatHas K
3aJaHHON. AJITOPUTM HaXOXJICHUS 00paTHON Martpuilbl. OCHOBHBIC THIIBI
MaTpuuHbIX ypaBHeHUH. Pemenue CJIAY MaTpuuHbIM CIIOCOOOM.

Tema "Marpuipl, OnpenenuTe]M U UX CBOHCTBA. JIMHEWHBIE omepanuu
Hay Marpuiamu. IlepeMHOXeHHMe Marpun. Marpuma, oOparHas K
3alaHHOM. Marpu4Hble ypaBHEeHHUs. PemieHue cucTeM JIMHEHHBIX
anrebpanyeckux ypasaenuii (CJIAY)".

Marpunsl. JluHeiiHble omnepanuu HaJ MaTpullaMd U HX CBOMCTBA.
1.2 | YmMHOXeHne Matpun. CBoiicTBa mepeMHOXKEHU Marpull. OnpexenuTenn 2-
ro u 3-ro mopsakoB. CBoiicTBa ompenenuteneil. Pemenune cucrem
JUHEHHBIX anredpanyeckux ypaBHenuid (CJIAY) merogom Kpamepa.
Ceemenne CJIAY k MarpuuHOil QopMe U ee pelleHHe MaTpHUYHBIM
cnocobom. Pemenne CJIAY wmeromom Iaycca. Teopema Kponekepa-
Kanennu o coBmectnoctu CJIAY. Pemenne ognoponusix CJIAY.

[IpaxTuyeckue 1 5
3aHATHS

VK-1

Tema "Marpuipl, onpeaenuTe]d U UX CBOMCTBA. JIMHeWHBIE omepanuu
Haja Marpunamiu. [lepeMHO)xeHne MaTpun”.

Marpunpsl. JluneiitHple omepanuy Haa MaTpUIlaMd W HX CBOMCTBA. CamocTosTenpHast | 5
YMuoxenue marpuil. CBoiicTBa nepeMHOKeHHsI MaTpull. Onpenenurenu 2- pabora
ro u 3-ro mnopsgkoB. CpoiicTBa ompenenuteneid. 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 ONIPEICIUTENCH.

CamocTosTeIbHAS 1 2

paGora VK-

Tema "Marpuua, oOparHas K 3aganHoil. Marpudnble ypaBHeHus. Pemenne
cucTeM JuHeHHbIX anreOpanueckux ypasHeHuit (CJIAY) marpuyHbIM
crniocoboM. Pemenue onpenenennsix CJIAY meronom I"aycca”. CamocrosiTenbHast 4
Pemrennie onpenenennpix CJIAY meromom [Maycca. Marpuia, oOparHas K pabora
3aJJaHHON. AJITOPUTM HaXOXJCHUs 00paTtHON Matpuilbl. OCHOBHBIC THIIBI
MaTpuuHblX ypaBHeHHH. Pemenne CJIAY mMaTtpuuHbIM ciocoOoMm.

YK-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




byHKIH.
Tema  "JluddepenunpoBanne  QGyHKUMi, 3aJaHHBIX  HESIBHO U
36 |Mapamerpuuecky. [Tpou3sBoxHbIE BBICIINX MOPSAKOB". CamocrosiTesbHast 1 5 VK-1
| Juddepenuuposanne (yHKIMI, 3aJaHHBIX HESIBHO M IApaMETPHUYCCKH. pabora
HaxoxaeHue npon3BOAHBIX BBICIINX MOPSAKOB.
Tema "quddepenuman. [Ipasuno Jlonurans".
. CamocrosiTesbHast
3.7 |Haxoxnenue muddepenmanon GyHKIHH. Packpeitue 6 1 4 YK-1
HEOIPEIeNICHHOCTEH ¢ momouibio npasuia Jlonuras. pabora
Tema "HccnenoBanye QyHKLHUIHA ¢ TOMOIIBIO IPOU3BOIHBIX".
38 UccnenoBanne ¢QyHKIHA HAa MOHOTOHHOCTh M TOYKH 3KCTPEMyMa. CamMocTosTenpHast | 4 VK-1
" | UccnenoBanne (yHKIHMHA Ha BBITYKJIOCTh, BOTHYTOCTb, TOYKH Heperuda. pabora
ITonHoe uccnenoBanue GpyHKIUH.
3.9 |[Pemenue npakTH4ecKuX 3alaHuiil ¢ npuMeHeHneM nakera LibreOffice CaMo;z%’:)TTzHLHaﬁ 1 6 YK-1
Paznen 4. HeonpeneJieHHblii U onpeaeIeHHbI HHTErpaJl.
Buj 3ansTus / Cemectp /| KoamuectBo
Ne HanmenoBaHue TeMbl, KpaTKoe codep:kaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema "IlepBoobpasnas. HeonpeneneHHblit HHTErpas u ero cBoicTea'.
41 Ilonsitne M cBoiicTBa nepBooOpa3sHOi M HeompexneneHHoOro uHrerpana.| CamocrosrenbHas 1 4 VK-1
Tabnuua wuHTerpanoB. MHTerpupoBaHue BBIPAKEHHH, colepKalux pabora
KBAIPaTHBIH TPEXWICH B 3HaMeHatele. IHTerpupoBanue o 4acTsim.
Tema "OmpeneneHHblii HHTErpasl. MeTOABl HHTETPUPOBAHUS IO 3HAKOM
OIpe/IeNICHHOTO HTerpaa’.
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
OIPEICNICHHOTO MHTErpaa.
Tema "HHTerpupoBaHue panuoHanbHbIX (yHKUMH. VppalMoHaNbHBIX U
TPUTOHOMETPHUYECKHUX (PYHKLHI".
43 HurerpupoBanue panroHaNbHbIX (QYHKIMHA ¢ MoMomplo pasnoxenus ux| CamocrosTenbHas 1 6 VK-1
Ha mnpocreimme ApoOu. MHTerpupoBaHue MPPALMOHAIBHBIX (DYHKLUH C pabora
MOMOLIBIO CTENEHHBIX 3aMeH. Mertozs UHTETPUPOBAHNUSL
TPUTOHOMETPUYECKHUX (DYHKIIMH.
4.4 Tema "HuTerpuposanue no yactsim". CamocrosiTesbHast 1 4 VK-1
" | MHTerpupoBaHue IO 4aCTAM. pabora
Tema "OmnpeneneHHblii HHTErpajs. MeTOAbl MHTETPUPOBAHUS O 3HAKOM
OIpeIeNICHHOro HTerpaia’.
CamocTosiTenpHas
4.5 |HaxoxneHHe ONpENENCHHBIX HHTETPAOB C  IIOMONIBIO  (hOPMYIBI 6 1 4 VK-1
Herorona-Jleiibuuia. 3amMeHa MepeMEHHOH MO 3HAKOM OMPEIeICHHOTO pabora
UHTErpala.
46 Tema "HecobcTBeHHBIH HHTErpan”. CamocrosiTenbHas 1 5 VK-1
" | BeruncieHne HeCOOCTBEHHBIX MHTETPAJIOB. pabora
Tema "I'eomeTpuuecknue U SKOHOMUUECKUE MPUIIOKEHUS HEOTIPEAEIICHHOTO
¥ OIpeIeJICHHOTO HHTerpana'.
. CamocrosiTesbHast
4.7 |BbluucieHue IIOMAAEH, MIMH AYyrT W OOBEMOB C  IOMOILIBIO 6 1 2 VK-1
OIIPEICNICHHOTO UHTErpana. JKOHOMHYECKUE NPUIIOKEHHUS! ONPEAEIICHHOTO pabota
HHTErpaa.
4.8 | Pemenue nmpakTHYeCcKUX 33aHUi ¢ mpuMeHeHHeM makera LibreOffice CaMO;z%’:)TTZHBHaﬂ 1 6 VK-1
4.9 |TlonroroBka K MpOMEXYTOYHON aTTECTALUI 3auer 1 4 YK-1

4. POHJ] OIEHOYHbBIX CPEACTB

CprKTypa n COOCpKaHHUC d)OHﬂa OLCHOYHBIX CPCACTB Il TIPOBCACHHSA TCEKYLICTO KOHTPOJA H HpOMe)KyTO‘-IHOﬁ arTeCTalnu
MpEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 1 x pa60qel‘/'1 nporpamMme JUCHUIIIIUHBI.

5. YYHEBHO-METOAUYECKOE 1 THOOPMAIIMOHHOE OBECTIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, Bubnuorexa /
3armaBue WznarenscTBO, TONI
COCTaBUTENN Kommuectso
1 Makapos E. B., JIyary | Beicmias maTeMaTrnka: pyKOBOACTBO K PEIICHHIO Mocksa: ®usmariut, 2005 | OBC «YHuBepcuterckas
K. H. 3ama4: yaeOHoe mocodue OuOIMOTEKa OHJIAHY
2 I'ycak A. A. Beiciiias MareMaTuka: y4eOHHK Musck: TerpaCuctemc, OBC «YHuBepcurerckas
2009 6ubiroTeKa OHIIANH)
3 Crynent. Actiupant. MccnenoBarens: OBbC «YHuBepcurerckas

BCEPOCCUNCKHI Hay4YHBIH XKypHAIL: )KypHAaI

OuOIMOTEKA OHIAHY




ABTOpHI, Bbubmmorexa /
3arnaBue W3parensctBO, TOX
COCTaBUTENH KonuuectBo
4 Epmora U.B., Maremaruka. JuddepenimaibHoe HCUUCICHUE Mocksa: OOO "Hay4Ho- OBC «Znanium»
Muneena T.A. ($yHKUUMIT OTHOM U HECKOJBKUX IEPEMEHHBIX: M3IaTeNIbCKUI LIEHTP

VYuebHoe nmocodue

NH®PA-M", 2025

5 Kynukos B.B.

JluckpeTHast MaTeMarrka: YdeOHoe mocodue

Mocksa: U3narenbckuit
Lentp PUO®, 2025

DBC «Znaniumy

6 JIBoiiosa 1.H.

Maremaruxa. Kpatkuii kypc nekuuil. Yacts I:
Yuebnoe nocodue

Kenesnoropck: ®I'bOY
BO Cubupckas noxapHo-
criacaresibHasl akaJaeMHus
I'TIC MYC Poccun, 2024

DBC «Znaniumy

7 Bpycos II. H.,
®unarosa T. B.

dunaHcoBas MaTeMaTHKa: YuebHOe mocodue s
MarucTpoB

Mocksa: OOO "HayuHo-
W3aTEeNBCKUHN IIEHTP
UHOPA-M", 2025

9BC «Znaniumy

8 Benommcras A.B.

MaremaTrka B Ha9aIbHOM ITIKOJIE: METOIUKA
oOydeHus: YaeOHUK

Mocksa: OOO "Hayuno-
M3/IaTeNIbCKUI LIEHTP
NH®PA-M", 2025

DBC «Znaniumy

9 Hmanos T.P.

Juckpernas maremaruka. B 2 u. Y. 2: anst
CTY[CHTOB, 00yYaroLI1XCcs 110 HaPaBICHUIO
noarotoBku 09.03.03 IIpuxnaanas nHpOpMaTuka

Bourorpan: ®I'6OY BITIO
Bonrorpanckuit
rOCYIapCTBEHHBIN
arpapHbIil YHUBEPCHUTET,
2024

9BC «Znanium»

10 [ ®peiinax H. H.

MaremaTtnka IjIsg BOCIIATATENIeH: YUeOHUK

Mocksa: OOO "HayuHo-
U3/1aTeIIbCKUM LEHTP
UH®PA-M", 2025

DBC «Znaniumy

5.2. IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

HCC "Tapant” https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy)K0a CTAaTUCTHUKH https://rosstat.gov.ru/ (cBOOOTHBIN TOCTYII)
O6mepoccuiickuii MaTemMaTudeckuii moprain http://www.mathnet.ru/ (cBoGogHBIH KOCTYI)

5.3. IlepeueHsb NporpaMMHOro odecneyeHus

Onepaunonnas cucrema PEJ[ OC
CBoOoaHO pacnpocTpanseMsli oducHsii maket LibreOffice

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AIOLIMXCS ¢ OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

ITpn HEOOXOMMMOCTH IO 3asIBIICHUIO 00YYArOIIETOCs C OTPaHWYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS yIEOHO-METOMYCCKIE MaTepHaIbl
MPEIOCTAaBIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHUUYCHHSAM 3IO0POBbS M BOCHpHUATHS MH(popMarwd. [ Wl ¢ HapyHIIEHHSIMH
3peHus: B hopMme ayanodaiina; B meyaTHoi GpopMe yBelInYeHHBIM mpudToM. s uI ¢ HapyleHUsAMHU ciiyXa: B (opMe JIEKTPOHHOTO
JOKYMEHTa; B IedaTHol ¢opme. Jljist ULl ¢ HAapyIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3IEKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJINHBI

Iomewenust Uit BceX BUIOB palboT, NPEAyCMOTPEHHBIX YyYeOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIU3HPOBAHHON
y4eOHON MeOeIbI0 M TEXHUIECKHMH CPEJICTBAMH O0Y4EHHUS:

- CTOIIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (TIepEeHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS JTOCKA.

7. METOIUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCIIUMITIMHBI

MGTOZ[I/I‘JCCKI/IC YKa3aHHus 110 OCBOCHHUIO JUCHUIIIIMHBI TPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60l1e171 nporpamMme JUCHUIIIINHBI.




®OH/I OHEHOYHbLIX CPEICTB

Hpnioxenne 1

1 OnucaHMe NMoKa3sareJjel u KPpUTEpPpHEB OLl€HUBAHUA KOMHETeHuHﬁ Ha pa3/INYHbIX
ITaNnax ux (l)OpMHpOBaHI/lﬂ, OIIMCaHH € IIKAJI O€HUBAHHUA

1.1 Tlokasarenu ¥ KpUTEPUU OLICHUBAHUS KOMITCTCHIIUMN:

3VH, cocraBisroniue
KOMIICTCHIITUHO

IToxa3aTenyu oreHUBaHUS

Kpurepun onenuBanus

Cpencrtpa
OLICHUBAHUS

VK-1: CnocobeH oCylIecTBIIATh NOUCK, KPUTUYECKUI aHAIU3 U CUHTE3 UH(QOPMAIH, TPUMEHSTh

CUCTEMHBIN noaxoa il p€IICHUA MOCTABJICHHBIX 3aaa4

3HaThL METOBI
KOJIMYECTBEHHOTO U
Ka4eCTBEHHOTO aHaJIM3a,
MPUMEHSIEMbIE B
CHCTEMHOM ITOIXO0A€E IS
pellIeHus 3a/1a4 B
npodeccuoHanbHO I
NEATEILHOCTH

U3y4aeT OCHOBHYIO H
JIOTIOJTHUTEIIHHYIO
JUTEPATYPY, COAECPIKAIILYIO
MarepHai 00 OCHOBHBIX
WHCTPYMEHTAITBHBIX
CpeACTBax U
MaTeMaTUYECKUX METOIax,
UCTIOJB3YEMbIX IS
00paboTKH
YKOHOMHUYECKUX JaHHBIX,
METOax
nuddepeHnuaaTbHOTO U
UHTETPAIHHOTO
VCUUCIICHUS JUTS
MOJITOTOBKH K 3a4eTy, U
oTpocy

MOJIHOTA U
COJIepPKATEIBHOCTD
OTBETa Ha 3a4eTe, YCTHOM
OIIpOCE, COOTBETCTBUE
OTBETOB MaTepuaiy,
coJepKaliemMcs B
U3y4EHHOH JIuTepaType

Ompoc (Bompocs! 1-
54), BonpockI K
3ayery (1-53)

YMerb npuMeEHsTh

METO 1Bl
KOJIMYECTBEHHOTO U
Ka4eCTBCHHOI'O aHaJIN3a,
[IPUMEHsEMBIE B
CHUCTEMHOM IOJXO0J1€ VIS
pelieHus 3a1ad B

pelIeHNe MPaKTHUKO-
OpPUEHTHUPOBAHHBIX U
MPAKTUYECKHUX 3aJaHUN
CHUCTEMBI JINHENHBIX
YpaBHEHUH, BEIYMCIICHUE
IIPENeNoB, IPUMEHEHNE
nuddepeHInanbHOro U

MPaBUIBLHOCTH PEIICHUS
3aJlaHUil Ha BBIYUCIICHHE
CHCTEM JIMHEHHBIX
YpaBHEHUH, BEIYUCIICHUE
MpEIeIIoB,
uccieoBaHue QpyHKIMH
C MMOMOIIILIO

[IpaxTrueckue
3amanus (1-8),
MIPaKTUKO-
OpUEHTUPOBAHHBIE

3agaHus K 3auery (1-
16)

npodeccruoHanbHO I UHTETPAIBHOTO MIPOU3BO/IHBIX,
JeSITeNbHOCTH WCUUCTICHHS IJISl peUICHHsI | BEIYHMCIICHHE
SKOHOMMYECKUX 33/IaHUN | OTIPENICIEHHBIX U

HEOTNpeIeIEHHBIX

MHTETPaJoB;
Baaners HaBbIKaMU pelieHne MpaKkTHKO- 000CHOBAHHOCTb [IpakTrueckue
MIPUMEHEHHUSI METOJI0B OPUEHTHUPOBAHHBIX U MPUMEHEHUSI METOJI0B 3amanus (1-8),
KOJIMYECTBEHHOTO 1 MPAKTUYECKUX 3aJaHUN JUJISl peIIeHUs 3aJaHAH Ha | MPAKTHKO-
KaueCTBEHHOTO aHAJIN3a, | IMHEWHOUN anreOpsl 1 BBIYUCIICHUE CHCTEM OPUEHTHPOBAHHBIE

IMPUMCHSACMBIX B
CHCTEMHOM TIO/IXO/IC JUIS
peuieHus 3a1a4 B
npodeccruoHaIbHO I
ACATCIIBHOCTHU

AHAIIMTUYECKOMN
Te€OMETPHH, U3 TEOPUU
npeaesios,

Qg QepeHInanbHOTO H
UHTETPAIHHOTO
UCUUCIICHUS

JIMHEWHBIX YPABHEHUH,
BBIYHCIICHUE NIPENETIOB,
uccreoBaHue QPyHKIHMA
C TIOMOILBIO
IIPOU3BOHBIX,
BBIYUCIICHUE
OIPENIEICHHBIX U

3ajanus K 3auery (1-
16)




HCONPCACIICHHBIX
MHTETPAJIOB,

1.2 IlIkanel OLleHUBAHUA

Texymii KOHTPOJIb YCIIEBAGMOCTH W MPOMEXKYTOYHASI aTTECTAIUsl OCYIIECTBIISCTCS B PaMKax
HaKOMHUTENIbHON OaJTbHO-peUTHHTOBOM cucTembl B 100-0aibHOM 1kase:

50-100 6amoB (3auTeHO)

0-49 6amnoB (He 3a4TEHO)

2 Tunosble KOHTPOJIbHbI€ 3dJdHHA WJIM HHbIE€ MaTEpHaAJibl, H606X0/I[I/IMbIe AJIA
OI€EHKH 3HaHI/Il7], YMeHHﬁ, HABbIKOB H (I/IIII/I) onbITa A€ATE/IbHOCTH, XdPAKTECPHUIYIOIIHUX
I3TaIllbl (l)OpMPIpOBaHPlH KOMHeTeHHI/Iﬁ B IIponecce OCBOCHHUA 06p830BaTeJIbHOI71 nporpaMmMbl

BOl'IpOCBI K 3a49€Ty

Teopernyeckue BOnpochl

CucreMbl TUHEHHBIX YPaBHEHHM, OCHOBHBIC ONIPECTICHUs. DJIeMEHTapHbIe IPEOOPa30BaAHMS.

2. Metonsl  pemieHuss  CUCTeM  JIMHEeWHbIX  ypaBHeHmii:  [aycca,  JKoppana-I'aycca,

MOIU(UILMPOBAHHBIX KOPAAHOBBIX UCKITFOUEHHH.

Omnpenenurenu 2-ro 3-ro nopsaakos. @opmyinsl Kpamepa.

4. MuHop ¥ anredpanyeckoe JonojaHeHue. Teopema o pa3iokeHU ONpeaeauTess 3-ro nopsaka mno
nepBoii crpoke. OnpenenuTens N-ro NopsaKa.

5. Martpunsl, ocHOBHBIE onpeaeneHus. Onepanuy Haj MaTpUIIAMU: CyMMa MaTpHll, IPOU3BEICHHUE
MaTpHIIbl HA YKMCIIO0, IPOU3BEJICHHUE 2-X MATPULL.

6. O6parnass marpunia. Kputepuit oOpatumoctu MaTpuilel. J[Ba crmocoba mocTpoeHusi oOpaTHON
MaTpHIIBL.

7. MatpuuHsblii cioco0 penieHus: CUCTEM JIMHEWHBIX YPaBHEHUH.

8. OmHOpOIHBIE CHCTEMBI YpaBHEHHA. TeopeMbl 0 pelIeHHH OTHOPOTHBIX CHCTEM

9. Bexkropsl. JInuneliHbIe onepary HaJl HUMH.

10. CkansipHO€ NMPOU3BECHNE ABYX BEKTOPOB.

11.BexTopHO€E NPOU3BEACHUE JBYX BEKTOPOB.

12. CmemnieHHOE TPOU3BEACHHUE TPEX BEKTOPOB.

13.TIpsiMast Ha MIIOCKOCTH

14.KpuBbie BTOPOro HOPsIIKA: OKPYKHOCTB, SJUTUIIC, TUIIepOoIa, napadona.

15.11nockocTh U npsimast B TPOCTPAHCTBE.

16.1lonsaTne mpenenbHOM  TOYKM  MHOMKECTBA, OIpeleNieHHWe Mpeaena, TIeoMeTpuuecKas
MHTepHpeTanus npeaena GyHKIum.

17.beckoneuno Mmanbie ¢yHKiuA. OrpannyeHHble GyHKIUU. OCHOBHBIE TEOpEMBbl O OECKOHEYHO
MaJIbIX ¥ OTPaHUYEHHBIX (QYHKIHUSAX.

18.beckoneuno 6ombime GyHKIUH. OCHOBHBIE CBOMCTBA OECKOHEYHO OONBINUX (PYHKITHIA.

19.OcHOBHBIE TEOPEMBI O TIpeIeTax.

20.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKITUSIX

21.TlonsTre IPOM3BOTHOM U TuddepeHIrana GyHKIHH.

22.T'eoMeTpuvecKnii CMBICIT IIPOU3BOAHOM, KacaTelbHasi © HOpMaJlb K KPHBOH.

23.Heobxoaumoe ycnoBue auddepeHunpyeMocTs GpyHKIHH.

24.0OcHoBHBIE MTpaBwia U GepeHITNPOBAHNUS.

25.OcHOBHEBIEC CBOWCTBA AuddepeHIuaia.

26.IIpon3BoaHas CIOKHON (DYHKIIUH.

27.1Ipou3BOHbIE BBHICIIUX MOPSAKOB.

28. OmnpeneneHue sKCTpeMyma QyHKIUH.

29.Teopemsl 0 GpyHKLUAX, AU(DepeHInpyEeMBIX Ha IPOMEKYTKE

=

w




30.IIpaBuio Jlonurass.

31.UccnenoBanue GpyHKIMU MeTonaMu AU GEpEeHIIUATBHOTO UCYUCICHUS JOCTATOUHBIC MPU3HAKU

MOHOTOHHOCTH ¥ MOCTOSIHCTBA (DYHKITHH.

32. JlocTaTo4YHbBIN MPU3HAK CYIIECTBOBAHUS HKCTpeMyMa (yHKIIHH.

33.Haubouipliee 1 HaMMEHbIIIEe 3HaYCHUE (PYHKIIMKM Ha OTPE3KE.

34.Kputepuii JIOKaIbHOTO 3KCTPEMyMa, OCHOBAaHHBIH Ha BTOPOW IPOU3BOJIHOM.
BBINYKJIOCTH, BOTHYTOCTH (DyHKIIMH. TOUKH meperuoa.

35.[Ipu3Haku BBIMTYKIOCTH (BOTHYTOCTH) (DYHKITHH.

36.HeoOxoaumoe 1 TOCTAaTOYHOE YCIIOBHS CYIIIECTBOBAHMS TOUYEK repernda. ACUMITOTHI.

37.00mas cxema uccieoBaHus GYHKIINH U IOCTPOSHUE TpaduKa.
38.T1epBooOpazHas pyHKIHH. TeopeMbl 0 TEpBOOOPA3HBIX.

39. Heonpenenennsiii uHTErpai. TeopeMa CymecTBOBaHUSI.

40.CBoiicTBa HEONPEAECTCHHOTO HHTETPaIa.

41.MeTo1bl MHTETPUPOBAHUS: METO/] PA3JIOKEHHUS; IOJCTAHOBKH; 110 YaCTSIM;
42 . VIHTerpupoBaHHEe BBIPAKEHUH, COJIEpKAIINX KBAAPATHBIN TPEXUWICH;

43.VIaTerpupoBaHue PalMOHAIBHBIX (QYHKIUH U MPOCTEUIIINX UPPALMOHATBHBIX (YHKITU;

44 VIuTerpupoBaHUe TPUTOHOMETPUUECKUX ()YHKIIUHA.

45.TlonsiTHe 0 HEOepyIUXCs HHTErpajax.

46.1IonsTHE UHTErpaTbHOM cyMMBI. ['eoMeTpruecKuil CMbICT ONPEAEICHHOr0 HHTErpaa.
47.Teopema cyliecTBOBaHUS ONPEAEICHHOTO UHTErpaja.

48.CBoiicTBa OIpeIeIEHHOT0 UHTErpaa.

TTousarue

49.TTonsTHe OIIPpCACIICHHOI'0O HMHTCrpajla € IICPEMCHHBIM BCPXHUM IIPECACIOM, TEOpEMa O €TI0

nuddepeHnmpyemMocTH.
50. ®opmyna Herotona-JleiiOHuIa.
51.Teopema 0 3aMeHE IEPEMEHHOM B ONPEICIICHHOM UHTETpaJIe.
52.MeTtoa HHTErPUPOBAHHUS IO YaCTSIM B OIIPEICIICHHOM MHTETpaJie.
53. DkoHOMHYECKHE TTPHUIIOKEHUS ONPEACIICHHOIO HHTETpaia

HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)Ie 3alaHUA K 3a49€Ty

1. Haiitu npousBenenue matpul, AB u BA,

85 7 -20 g7 8 -20
2 ccom A=¢-4 2 7., B=¢3 0 5.
$2 3 -5 §-2 2 05
3. HaiiTn 3Ha4YeHHE ONIPEICTUTEIS
2 2 -3
4 -1 2
-3 1 -4

4. Pemmmts cuctemy ypaBHeHu# metoqoM Kpamepa:

5. Pemuts cuctremy ypaBHEHUI MaTpUYHBIM METOOM .



7. Pemutsb cucteMy JIMHEHHBIX ypaBHeHUN MeTonoM XKopaana-I'aycca:
Xy —x; +2x3=2
2%, =X, +x3;=3
X, — 2%, +3x,=2

8. Hamucars YpPaBHCHHUC IIJIOCKOCTH, npoxozmmeﬁ uepe3 Tpu TOYKMH.
A(3,-1,0), B(2, -2, 5), C(3, -6, 7).

9. Haiitu paccrosiaue ot Touku (2,-1,0) 10 rurockoctu
3x;+x;—2x3+5=0,

. A6-Xx-2

10. Beruucauts npegen: lim ————
x®2 X =4

P 2,0

11. Beraucnuts npezen (mo npasuiy Jlomuras) ||m9_2 - Ctg “x=

x®0e X g

12.Haiitu npon3BoiHy10 (QyHKIMHA:
X

B 1-cosx
y = \/(sz - 4x%)*

13.TIpoBecTu uccnenoBanue GyHKIIUN
21
y=x®-"=x*+3x+15
2
14. BeryuciuTh HHTETPAT.

(‘)xsin xdx

15. Beryucnuth UHTETpat.

b oxCdx

9 5x* +1
16. Beruncnuts miomaas GUrypsl, OrpaHi4eHHON (QYHKIUSIMH:
_ _.2
Y=XH y=X

3aueTHOE 3aJaHHUC BKJIIOYACT 2 TCOPCTHUYCCKUX BOIIpoOCa U 1 ums nepeUHs IIPAKTUKO-
OPUECHTHUPOBAHHBIX SaHaHHﬁ.

Kpurepun oueHuBanmsi:
MakcumaabHOE KOJIMYECTBO OA/UIOB 3a OTBET MO 3adeTHOMY 3aaaHuio — 100 (kakaplit Bompoc
MUMEET OJIMHAKOBBIN BEC MPU BBICTABICHHUH UTOTOBO OLICHKH)

50-100 6ans10B (3auTeHO) WznoxeHHplii MaTtepuan (GakTHYECKH BEPEH, HAIMYHME TIyOOKHX
VICUCPIIBIBAIOIINX 3HAHWI; MPABUIBHBIC, YBEPEHHBIC IEHCTBUS TIO
NPUMCHEHHUIO TMOJYYCHHBIX 3HAHUH Ha MPAaKTUKE, TPaMOTHOE H
JIOTUYECKU CTPOWHOE M3JIOKEHUE MaTepHalia MPH OTBETE; MPAKTHUKO-
OPHEHTHPOBAaHHOE  33JlaHHE  BBITIOJIHEHO NPaBUILHO u

4



IIPOKOMMCHTHUPOBAHO, HAJIMYMUC TBEPABIX M JOCTATOYHO IIOJHBIX
3HAHUM, IIpaBUJIbHBIC JEHUCTBHUS IIO IPpUMCHCHHUIO 3HaHMH Ha
IMPAKTHUKE, YCTKOC MU3JIOKCHHUC MATCpUaJId, NOIYCKAKOTCA OTACIIbHBIC
JIOTUYCCKUEC N CTUIIMCTUYCCKHUE IIOIPCIIHOCTH, HCYBCPCHHOCTH U
HETOYHOCTh OTBE€TOB Ha JOIIOJHMUTEIIBHBIC W HABOIIIIHWE BOIIPOCHI,
IMPAKTHUKO-OPUCHTUPOBAHHOC 3a/IaHUC BLIIOJHCHO IIPABUJIBHO, HO HC
IIPOKOMMCHTHPOBAHO, IIpM HEMNOJIHOM OTBETEC Ha BOMIPOCHI,
3aTPYOHACTCS OTBETHUTHL Ha AOIIOJHHUTEJIBHBIC BOIPOCHI, IIPAKTHUKO-
OPHUECHTHUPOBAHHOC 3a/IaHKUC BBITIOJIHEHO C omuOKaMHu U OTCYTCTBYIOT
KOMMCHTap1uu

0-49 6annoB (He 3a4TeHO) OTBeTHl HE CBsI3aHBI C BOMPOCAMH, HAIW4HME TPyObIX OMIMOOK B
OTBETE, HETIOHNMaHHE CYIIHOCTH H3JIaraeMoro BOIPOCa, HEYMEHHUE
NPUMCHSATh 3HAHUS HA MPAKTUKE, HEYBEPEHHOCTh W HETOYHOCTH
OTBETOB Ha JIOTMOJHUTEIbHBIC W HABOJSIINE BOMPOCHI, MPAKTUKO-
OPHEHTHPOBAHHOE 33/]AHUE HE BBITIOJHEHO.

[IpakTu4yeckue 3axaHus

IIpakTnyeckoe 3aganne 1 «Marpuipl, onpeneauTeNd U MX cBOWCTBA. JluHelHbIe omepanuu Haz
Matpuuamu. [lepemHOXeHNE MaTpUL»

Marpuiisl. JInHEHHBIE ONepaliy HaJl MAaTPULIAMH M UX CBOMCTBa. Y MHOXKeHHE MaTpull. CBoMCTBA
nepeMHokeHus: matpuil. Onpenenurenu 2-ro u 3-ro nopsakoB. CBoicTBa ompenenuteneit. Pemenue
CHCTEM JIMHEHHBIX anredpanueckux ypaBHenuit (CJIAY) meromom Kpamepa.

IIpakTnyeckoe 3axanue 2 «Matpuna, oOpaTHas K 3aaHHON. PelieHne MaTpUYIHBIX YpaBHEHHIT»

ANTOPUTM HaXO0XKJIECHUS MATPUIIBI, 0OPATHOM K 3aJJaHHOM. pelIeHNue OCHOBHBIX THIIOB MAaTPUIHBIX
ypaBHeHu#. "Pemenne CJIAY marpuunsim criocoboM". Ceenenune CJIAY k matpuunoit popme u ee
pemienrne MaTpuuHbiM criocobom. Pemenne CJIAY meromom Maycca. Teopema Kponekepa-Kamnemnu o
coBmectHOoCcTH CJIAY. Pemenne ogHoponnbix CJIAY

IIpakTuyeckoe 3aganue 3. «<BeKTOPHI ¥ TWHEHHBIE ONEpAIK HAJl HUMI»

Bektopel u nuHelHble omepanuu Hax HuUMH . CIIO)KEHME W BbIUMTaHHE BEKTOPOB B
reomerpuueckoit Qopme. JluHeltHble omepanuu Hajg BeKTOpamMH B KoopauHaTtax. CkanspHoe
MIPOU3BEJICHUE JIBYX BEKTOPOB. BekTOpHOE mpou3BeneHne IByX BEKTOpoB. CMeElIaHHOE MPOU3BEICHUE
Tpex BekTopoB". CKaJIIpHOE MPOU3BEICHHE IBYX BEKTOPOB B KOOpJAMHATaX. BekTOpHOE Mpou3BeIeHre
JIByX BEKTOPOB. CMeNIaHHOE MTPOU3BEIACHUE IBYX BEKTOPOB

IIpakTuyeckoe 3axanue 4. «IIpssmas Ha mmockocTu. OKPY)KHOCTD U TIpsIMAas»
Pa3nuunble cnocoObl 3aaHust IPSMON Ha TUIOCKOCTH. 3a/1a4i Ha OKPYKHOCTh U MPSMYIO Ha

IMpakTuueckoe 3ananue 5. «[Ipenensi. PackppiTie anredpanyeckux HEOMPEACICHHOCTEH»
Beruucnienne npenenos. Packpeitue anredpandeckux neomnpenenennocreit (0/0), (oo/0), (o0-00),

(0*o0).

IIpakTnyeckoe 3axanue 6. «IIpasuna mudpdepenupoanns. Tabmuna mMpoU3BOIHBIXY.
[IpaBuna muddepeHInPOBaAHUSI. Tabnuna MPOU3BOIHBIX. OTtpaboTka TEXHUKU
muddepenumpoBanud. HuddepenurpoBanue (QyHKIMHA, 3aTaHHBIX HESIBHO W IMapaMETPHUYECKH.



[IpousBoanbie  BoicuMX mopsaakoB. JuddepenuupoBanue ¢GyHKUIMH, 3aJaHHBIX HESBHO U
napameTpudecku. HaxoxaeHue npon3BOAHBIX BBICIIUX MOPSIKOB

IIpakTuyeckoe 3ananue /. «HeonpeneneHHbIN HHTETpATI».

[lepBooOpasnas. HeompeneneHHbli WMHTETpall M €ro CBOMCTBa. Tabmu4YHOE HHTETPUPOBAHMUE.
TabnuuyHoe uHTErpupoBaHue. MHTErpupoBaHue METOJIOM 3aMeHbl NepeMeHHoU. VHTerpupoBaHue 1o
4acTsaM

IIpakTuyeckoe 3aganue 8. «OnpeneneHHBIA HHTETPAID»

MeTo bl HHTErpUPOBAHUS IOJI 3HAKOM OTpEIeIEeHHOro HHTerpana. HaxoxaeHue onpeneneHHbIX
UHTErpalioB ¢ nomomibio ¢opmyiasl  Heiorona-JleliOHumna. 3ameHa mepeMeHHOW IO 3HAKOM
OIpeIeIEHHOTO HHTEerpalia

[Tpu opopmieHNH pelieHus 3a1ad MOTYT OBbITh HCIIOJIb30BaHbI NpuiokeHus nakera LibreOffice

Kputepuu oneHnBanusi:
MakcuMaJbHOE KoJIn4ecTBo 0a/110B — 60 0a/1i10B

3a BBINOJHEHUE MpaKTHUUeCKuX 3aAanmii 1-4 oOydaromumiics moxxkeT nmoiayduTs A0 20 6anlios,
KaXJ10€ 3a/laHKe [TPU ITOM OIICHUBaEeTCs 10 5 0a/JI0B

5 6as10B 3a/iaHue BBIOJHEHO BEPHO

4 6ana [Tpu BeIMOIHEHUM 33/aHUs ObUIM JOMYIIEHb HETOYHOCTH, HE BIUSIOUINE HA
pe3ynabTaT

2-3 6asa [Tpu BhIMOJIHEHUH 3aaHKs] ObLTU JOMYIICHBI OIIMOKU

1 6ann [Tpu BbINOJIHEHNH 3a7jaHKs] ObLIN OMYIICHBI CYIIECTBEHHbIE OLTUOKHI

0 6as10B 3a/laHye HE BBIIOJIHEHO

3a BBIMOJIHCHHUE TMPAKTHUYCCKHUX 3aJaHui 5-8 oOywarommiics MoxeT noinyduth o 40 6aaios,
Ka)XJ10€ 3a/1aHue IpH 3ToM oreHnBaercs 10 10 6anioB

10 6ans10B 3a1aHue BBITOJTHEHO BEPHO
7-9 6ani0B [Ipu BEIMOMHEHWM 3a7aHUs OBUTH JIOMYIIEHB HETOYHOCTH, HE BIUSIONINE HA
pe3yibTar
4-6 0asI0B [Tpu BeIOTHEHNN 3aJaHKs OBUTH JOMYIICHBI OIUOKU
1-3 6anaa IIpu BeIMoONHEHNN 3a1aHus] OBUIM JJOMYIIEHBI CYIECTBEHHbIE OITUOKH
0 6ay10B 3aiaHye HE BBINOJIHEHO
Omnpoc
1. CucreMbl JTHHEHHBIX YPaBHEHUH, OCHOBHBIC OTIPE/ICIICHHUS.

no

DneMeHTapHble IPeoOpa30BaHMsL.

3. Meroasl  pemieHMss ~ CHCTeM  JIMHEWHBIX  ypaBHeHuit: l'aycca, JKopmana-I'aycca,

MO (UIMPOBAHHBIX KOPAAHOBBIX UCKITFOUEHHH.

Omnpenenurenu 2-ro 3-ro nopsakos. @opmyier Kpamepa.

MuHOp U anrebpandeckoe IomonHeHne. Teopema 0 pa3oKEeHHH OMPEeTUTeNs 3-T0 TOpsIIKa

o TIepBO cTpoke. OnpenenuTens N-To MopsaKa.

6. Marpunel, OCHOBHBIE ompeneneHus. Ormnepauy  HaJI MaTpUIaMU: CyMMa MaTpHI,
MIPOU3BEICHNE MATPHIIBI HA YMCIIO, TPOU3BEACHUE 2-X MATPHIL.

7. OGparnas marpuna. Kputepuit oOparumoctu matpuibl. J[Ba croco6a moctpoeHus: oOpaTHOU

MaTpHULIBIL.

MarpuuHsbiif cOCO0 pelIeHus] CUCTEM JTMHEHHBIX YpaBHEHUH.

9. OnmHOpOIHBIE CHUCTEMBI YpaBHEHUH. TeopeMbl 0 peleHuH 0JHOPOIHBIX CUCTEM
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10. BekTopsl. JInHeiHbIE Oniepaiuy HaJ HUMU.

11. CkanspHoe pou3BeIeHNE ABYX BEKTOPOB.

12. BekTopHO€ NMPOU3BEACHUE IBYX BEKTOPOB.

13. CmernieHHOE TPOU3BEIEHUE TPEX BEKTOPOB.

14. TIpsimast Ha TIJIOCKOCTH

15. KpuBbie BTOpOTO MOPSAKA: OKPYKHOCTB, JIIUIIC, TUTIepOoJIa, mapadora.

16. ITnockocTs U npsiMasi B IPOCTPAHCTBE.

17.Tlondatue mpenenbHOM TOYKM MHOXECTBA, OIpEJeIeHUue Mpenena, TIeoMeTphyecKast
MHTEpHpeTanus npeaena QyHKImm.

18. beckoneuno mainbie pyHknuu. OrpannyeHHbie GpyHKIUU. OCHOBHBIE TEOPEMBI 0 OECKOHEYHO
MaJIbIX ¥ OTPAaHUYCHHBIX (PYHKIIUSX.

19. beckoneuno 6onpmne Gpynknnn. OCHOBHBIE CBOHCTBA OECKOHEYHO OOJBININX (DYHKIIHH.

20. OCHOBHEBIE TEOPEMBI O TIPE/IEIIaX.

21. OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PYHKITUSIX

22. llonsiTre mpou3BogHOM 1 quddepeHnnana GyHKINH.

23.'eomeTpuueckuii CMbICI IPOU3BOAHOM, KacaTelbHasi © HOpMallb K KPUBOH.

24. HeoOxoaumoe ycioBue auddepeHunpyeMocT GpyHKIHIH.

25. OcHoBHbI€ MTpaBuiia UG (HepeHIIMPOBaAHUS.

26. OcHoBHbIE cBOicTBa AU depennana.

27.TlponsBoaHas CIOXKHOU (DYHKITUU.

28. [Ipon3BoAHbIE BBICIIMX HOPSIKOB.

29. Onpenenenue sKcTpeMyma QyHKITUH.

30. Teopemsl 0 GpyHKIMAX, TUDPEPEHIUPYEMBIX HA TPOMEKYTKE

31. ITpaBumno Jlonmrass.

32.UccnenoBanne (QyHKIUUM MeToAaMH IU(PPEpeHINATIBHOTO HCYUCICHHUS JOCTATOYHbBIC
MPU3HAKA MOHOTOHHOCTH Y TIOCTOSTHCTBA (DYHKIIHH.

33. locTaTo4HBIi MPHU3HAK CYIIECTBOBAHUS SKCTpeMyMa (QyHKIIUH.

34. Hauboupiee 1 HanMeHbIIee 3HaueHne (PyHKIIUU Ha OTPE3KE.

35. Kputepuii J10KaabHOTO SKCTpEMyMa, OCHOBAaHHBIH Ha BTOpO mpou3BonHOW. IloHsTHE
BBIIYKJIOCTH, BOTHYTOCTH (QyHKIMH. TOUkH neperuoa.

36. [Ipu3HaKy BHIMYKJIOCTH (BOTHYTOCTH) (DyHKIIUH.

37. HeoOxoauMoe 1 1I0CTaTOYHOE YCIIOBUS CYILIECTBOBAHUS TOUEK Mepernda. ACUMITOTHI.

38. O6mas cxema uccineoBaHus PyHKIIMU U IOCTpOeHUE rpaduka.

39. IlepBoobpa3zHas GpyHkuuu. TeopeMsl 0 MepBoOOPA3HBIX.

40. HeonpenenenHnslit uaTerpai. Teopema cymiecTBOBaHUS.

41. CBoiicTBa HEONPEAEICHHOTO HHTErpaa.

42. MeTo bl MUHTETPUPOBAHMS: METOJ Pa3I0KEHUs; MOACTAHOBKH; IO YacTsM,

43. VIHTerpupoBaHue BbIPAKEHHUH, COJEPIKAIIMX KBaJAPATHBIM TPEeXUJIEH,;

44, VIHTerpupoBaHue pallMOHAIbHBIX QYHKIUI U MPOCTEHIINX UPPALMOHATIBHBIX (PYHKIUI;

45. UHTerpupoBaHne TPUTOHOMETPHUIECKUX (DYHKITHIA.

46. [TonsaTue o HEOEPYIIUXCS HHTErpaJIax.

47.IloHsiTve UHTETpaJIbHON CyMMBI. ['eoMeTprUYeCKUil CMBICI OMPEEIEHHOT0 UHTErpasa.

48. Teopema CyIiecTBOBAHHUSI OTPEIEIICHHOTO HHTETPaa.

49. CBoiicTBa ONpEEICHHOTO HHTETpaIa.

50. [lonsiTHe OMpeneNIeHHOTO WHTErpajia ¢ NEPEMEHHBIM BEPXHUM INpPEAesoOM, TeopeMa O €ro
Qg depeHInpyeMoCTH.

51. ®opmyna HeroTona-Jleitbnuna.

52. Teopema 0 3aMeHe NepeMEeHHON B ONPEAeTICHHOM UHTETpaJle.

53. MeTo MHTErpUPOBAHUS 110 YACTSM B ONPE/ICIICHHOM HHTErpase.

54. DxOHOMHMYECKHE MTPUIIOKEHHUS OTIPE/IETIEHHOTO HHTErpaa

Kpurtepun onennBanms:



JlaHHBIli TIEpeYeHb BOIPOCOB JUIS IPOBEIEHUS OINpoca SBISETCS NPUMEPHbBIM. OH MOXET
aKTYyaJIM3UPOBATHCS MpenogaBaTeieM o He0OX0IUMOCTH.

Omnpoc TemMaTHYECKH OXBAThIBAET BCE pa3zieibl y4eOHOTO Kypca M NMPOBOAMTCS B YCTHOM MU
NUCbMEHHOW (opMe (Ha YyCMOTpeHHE TMpernojaBarelisi). [ pymmupoBKa BOIMPOCOB [UIS OMpoca
MIPOU3BOIUTCS IIPETOIABATEIIEM.

MakcuMajabHOe Kou4ecTBo 0a110B — 40 0a1i10B

3a ydactue B onpoce oOydaronuiics Moxet noryuuts 10 40 6ayoB. B xoze onpoca npu oTBeTe
Ha OTJICJIBHBIN BOIPOC 00YUJAIONTUICS MOXKET MOIYIHTH JI0 2 0108

2 bayia JlaH moJIHBIN, pa3BEepHYTHIM OTBET HAa IMOCTABJICHHBIM BOIPOC, CHUCTEMHO IOKa3aHa
COBOKYIMMHOCTh OCBOCHHBIX 3HAaHUM 00 OOBEKTe, MPOSBIAIOMIAACT B CBOOOIHOM
ONEPUPOBAHUHM OCHOBHBIMU TMOHSATHUAMH Y4eOHOro Kypca. OTBET XapaKTepu3yeTcs
COIEPKATEIbHOCTBIO, KOHKPETHOCTBHIO, 3HAaHUEM OCHOBHOM M JIOMOJHUTEIbHOU
JIUTEPATYpbl, PEKOMEHAYEMOW IO TEME, YETKOCTHI0 U JIOTUYHOCTBIO H3JIOKECHUS
Marepuana.

1 6ann Jlan HenmoJIHBIA M HENOCJIEIOBAaTEIbHBbIM OTBET Ha IIOCTaBJIEHHBIM  BOIPOC.
[TpucyrcTBYIOT (hparMeHTapHOCTh, HEJIOTMYHOCTh H3yokeHus. OOydaromuiics He
OCO3HAET CBS3M MEXJy IOHATHSAMH, KOHLENTYyalbHbIE IEPECEUEHMs], CTPYKTYpHBIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKPETU3aLus U J0Ka3aTeIbHOCTh. JlONIOIHUTEIbHBIE
U YTOYHSIOIIME BONPOCH MpenojaBareiss HE NPUBOAAT K KOPPEKLUH OTBETa Ha
HOCTaBJIEHHBIE BOIIPOCHIL.

0 6as10B OO0yyaromuiics 3aTpyHSAETCSI OTBETUTH HA BOTIPOCHI

3 MeToauyecKkue MaTepuasibl, onpeaessiOlide Npouesypbl OLEeHWBAHUS 3HAHUM,
YMEeHHMI, HaBBIKOB U (W/M) ONbITA JAeATEJbHOCTH, XapaKTepU3yIUX 3Tambl
dopMHupoBaHUA KOMIETEHI UM

[Tpouenypbl OICHWBAHUS BKIIOYAIOT B CeOSI TEKYIIMH KOHTPOJIb K IMPOMEKYTOUHYIO
aTTeCTAaIHIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C MCIOJIb30BAHUEM OLICHOYHBIX CPEJICTB,
MPEJICTABJICHHBIX B M. 2 JaHHOTO NPUJIOXKEHUS. Pe3ynpTaThl TEKyIIEro KOHTPOJS JOBOIATCS O
CBEJICHUS CTY/ICHTOB JI0 TPOMEXKYTOYHOM aTTECTALIUH.

IIpomexyTouHasi aTTeCTALMSA IPOBOIUTCS B opMe 3aueTa.

3adyeT NOPOBOJUTCA IO PACIUCAHUIO TMPOMEKYTOYHOM aTTeCTalMd B IMCbMEHHOM BHJIE.
KonnuectBo BompocoB B 3aueTHOM 3anaHuu — 3. [IpoBepka OTBETOB M OOBSBIECHHE DPE3YIbTATOB
MIPOU3BOJUTCS B JIEHb 3aueTa. Pe3ynbTaThl aTTeCTalMU 3aHOCATCS B BEJOMOCTbh U 3aYETHYIO KHUKKY
cryaenta. CTyAeHThl, HE MpOUIENIINe MPOMEXKYTOUHYIO aTTeCTalUi0 MO TpaduKy MNPOMEKYTOUHON
aTTeCcTaluy, JOJLKHBI TMKBUANPOBATH 3a/I0JDKEHHOCTD B YCTAHOBIIEHHOM IOPSIKE.



IIpunoxkenue 2
METOANYECKHUE YKA3AHUSA 10 OCBOEHUIO JIUCHUIIJINHBI

VY4eOHBIM IJIAHOM NPETyCMOTPEHBI CIEIYIOIINE BUIbI 3aHATUI!

- JIEKLIUY,

- IPAKTUYECKUE 3aHATHSL.

B xone mpaktuueckux paboOT pa3BUBAOTCA HABBIKM NPUMEHEHUs MaTEeMaTH4eCKUX METOJIO0B,
BbIOOpa HHCTPYMEHTAIBHBIX CPEICTB M OOpaOOTKM M aHaIW3a SKOHOMHYECKUX JAHHBIX B
poheCCHOHATBHOM JIEATETHHOCTH

[Ipy mOArOTOBKE K MPAKTUYECKUM 3aHATHUAM KaXIbI CTYIECHT JOJKEH:

- U3y4YUTh PEKOMEHJIOBAaHHYIO YUEOHYIO JIUTEPaTypy;

B mnpomecce mOArOTOBKM K IPAKTHYECKUM 3aHSATHSAM CTYAEHTBI MOI'YT BOCIOJIB30BAThCS
KOHCYJIbTALIMSIMU ITPENOIABATENs.

TeopeTnueckre BOMPOCHI JOJKHBI OBbITh H3YUEHBl CTYAEHTAMH B XOJI€ CAMOCTOSITEIbHOU
pabotel. KoHTposib camocTOATENbHONW pabOTHl CTYIEHTOB HajJ Y4eOHOM mporpamMMoil Kypca
OCYIIECTBIISICTCS METOJIOM oOIpoca. B Xome caMOCTOATENbHOM paboThl KaXKAbI CTyIEHT 00s3aH
IIPOYUTATh OCHOBHYIO U II0 BO3MOKHOCTH JOIIOJHUTEIIBHYIO JIUTEPATYPY II0 H3y4aeMOH TeMe.
BpienuTe HENOHATHBIE TEPMUHBI, HAUTH UX 3HAYECHUE B JIMTEPATYpE.

JI1 MOArOTOBKHM K 3aHATUAM, TEKYLIEMY KOHTPOJIIO U MPOMEXKYTOYHOW aTTECTAllMM CTYACHTHI
MOTYT BOCIIOJIb30BaThCsl AJIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydaromuecss MOTYT B3SITh
Ha JOM HEOOXOIUMYIO JIMTEpaTypy Ha aOOHEMEHTE€ YHUBEPCUTETCKOW OHONMMOTEKH WM
BOCITOJIb30BaThCSl YUTAJIBHBIMHU 3aJ1aMH.
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