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KA®EJIPA IKOHOMHMYECKHX, €CTECTBEHHO-HAYYHbIX U TYMAHUTAPHBIX JUCHUIIIHH

Pacnpez[e.ﬂe}me YaC0B JUCHMILINHBI IO CeMeCTpaM / KypcamM

Cemectp
(<Kypc>.<CewmecTp Ha 1(1.1)
Kypee>) Hroro
Henens 16
Bup 3anaruii vin | pimo| v PIl
Jlexmn
IIpakTueckue
Hroro ayn. 12 |12 |12 |12
KonrakrHas paboTa 12 |12 |12 |12
Cawm. pabora 92 192 192 |92
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 (108 |108 [108
OCHOBAHUE

Y4eOHbIif TU1aH yTBEP)KICH YUYEHBIM COBETOM By3a OT 28.02.2025 1. mpoTokom Ne 9.

Pabouas mporpaMMa cocTaBiieHa Ha OCHOBE pa0oueil MporpaMMbl yKa3aHHOW JUCIUILUIAHEL, yTBepkaeHHOH B DI’ BOY
BO PI'DY (PUHX) c yueToM YyCIIOBHI peaim3alid TNPOTpaMMbl OakallaBpuara, ACWCTBYIOMNX B ['yKOBCKOM
UHCTUTYTE

9KOHOMHKH U IpaBa (punnai) peneparbHOro rocy1apcTBEHHOTO OI0KETHOTO 00pa30BaTENbHOTO YUPEKICHUS
BhICIIEro 00pa3zoBanus «PoCTOBCKHUIT rocyapcTBeHHBIN dkoHOMIYeckuid yHuBepcuteT (PUHX)»

IIporpammy coctaBui(u): K.C.H., TOIEHT, | onuapoBa H.I'.;k.5.H. , norient, Pyrra H.A.

3aB. kadempoit: n.c.H., noueHt A.M. llleBuenko



1. HEJIX OCBOEHUA JTUCIHUITINHBI

1.1]oGecnieyenne 6a30BOi MaTEMaTHYECKOM MMOATOTOBKH CTY/ICHTOB B 00JIACTH OCHOBHBIX MOHSATHI M METOJOB MaTEMAaTHYECKOTO
aHajau3a " JIMHEHHOM aHFerLI, X IPUMCHCHHUA IPU PCIICHUNA MaTEMAaTHICCKUX, DKOHOMHUYCCKUX U UHBIX IMPUKIIAJHBIX 3a/1a4;
q)OpMI/IpOBaHI/IG MaTeMaTHYECKON KYJBbTYPbI U CUCTEMHOI'O MBIIIJICHUS

2. TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHMUS JUCIITUIIJINHbI

YK-1. Cnioco6eH ocymecTBJIsITh NOMCK, KPUTHYECKUI AaHAJIU3 M CHHTe3 HH(OPMAIINH, IPUMEHATH CHCTEMHBI MOAX0 /sl
penieHusi MOCTABJIEHHBIX 3a1a4

B pe3yabTaTe 0OCBOCHUS JHCUHUILIMHBI 00y4AIOIINIiCs J0JIKeH:

3HaTh:

METO/Ibl KOJIMYECTBEHHOI'O U KAUECTBEHHOT'O aHAIN3a, IPUMEHSIEMBIE B CUCTEMHOM IOAXOJIE A PEIIeHUs 3aa4 B IPohecCUOHATBHON
JIeATeNILHOCTH (COOTHECEHO ¢ uHAuKaTopoM YK-1.1)

YMmers:

MPUMEHSTh METOIBI KOJTMYECTBEHHOTO ¥ KAY€CTBEHHOTO aHAIIN3a, TIPHMEHSIEMbIE B CHCTEMHOM ITOJIXOJI JUISl PELICHHS 3a/1a9 B
po¢ecCHOHANBHON ACATENFHOCTH (COOTHECEHO ¢ nHANKaTopoM YK-1.2)

Baagern:

HaBBIKAMH IIPUMEHEHHUS METOJIOB KOJIMYECTBEHHOT'O U KaYECTBEHHOI'0 aHAJIN3a, IPUMEHSIEMbIX B CUCTEMHOM TOAXO0/IE JUIsl PELICHHS
3a1a4 B MPOPECCHOHANBHON e TeNbHOCTH (COOTHECEHO ¢ MHANKaTopoM YK-1.3)

3. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJINHBI

Pa3znes 1. Di1eMeHThbI JJUHEHHOM aJredpbl

Buja 3anstus / Cemectp /| KonnuecTBo

paboTsi / popma TTA Kype 4aCOB Komnerenuun

Ne HaumeHoBaHUeE TeMbl, KpaTKoe coaepkaHue

Tema "Matpuiisl, OnpeenTeNu U UX cBoicTBa. JIMHEHHbIe onepanuy Hajl
Mmarpunamu. [lepemuoxenue marpun. Matpuia, oOpaTHast K 3aJaHHOM.
MarpuuHsle ypaBHEeHUs. PellieHne ciucteM JTIMHEHHBIX anreOpanyecKux
ypasrennii (CJIAY)".

Martpunsl. JInnelinsle onepanuy HaJ MaTpULIAMU U X CBOMCTBA.

1.1 |Ymuoxenue matpui. CBoiicTBa nepemHOXeHus: Matpuil. Onpeaenutenu 2- | JIeKunoOHHbIE 3aHATHS 1 2 YK-1
ro u 3-ro nopsuakos. CBoiicTBa onpenenuTeneil. Pemenne cucrem
NMUHEHHbIX anredpanyeckux ypasaenuii (CJIAY) meronom Kpamepa.
Pemenue onpenenennsix CJIAY meronom 'aycca. Marpuna, oOpatHas k
3alaHHOHU. AJITOPUTM HaXOXACHUS 00paTHON MaTpuIlbl. OCHOBHBIE THITBI
MaTpH4HbIX ypaBHeHui. Pemenne CJIAY MaTpryHbIM ClIOCOOOM.

Tema "MaTpuiisl, ONIpeneIuTeNN U UX CBOMCTBA. JIMHEHbIe onepann Hal
Marpunamu. [lepemroxeHne matpui. Martpuia, oOpaTHas K 3alaHHOM.
MarpuyHsle ypaBHEeHUs. PellieHne ciucteM JIMHEHHBIX anreOpanyecKux
ypasrennii (CJIAY)".

Martpunsl. JInnelinsle onepanuy HaJ MaTpULIAMU U X CBOMCTBA.

1.2 |Ymuoxenue Matpull. CBoiicTBa nepeMHoxxenus Matpui. Onpenenuren 2- | [IpakTuueckue 3aHaTHSA 1 2 YK-1
ro u 3-ro mopsiakoB. CBoiicTBa onpenenuteneil. Pemenue cuctem
JMUHEHHBIX anrebpanueckux ypasHeHuil (CJIAY) meronom Kpamepa.
Ceenenne CJIAY k matpudHOi GopMe U ee peleHne MAaTPUIHBIM
cnocobom. Pemenne CJIAY meronom I"aycca. Teopema Kponekepa-
Kanesun o coBmectHocT CJIAY. Penienne ogaopoausix CJIAY.

Tema "Matpunsl, onpefenuTeny U uX cBoiictBa. JIMHeltHbIe onepanuy Hax
Marpunamu. [lepemHoXeHNE MaTpuL'.

Martpunpl. JInnelinbie onepanuy HaJ MaTPUIIAMH U X CBOMCTBA. CamocrosgTenbHas
Ymuoxkenune matpuil. CoiicTBa nepeMHOXeHuUs MaTpull. Onpenenurenu 2- pabora

ro u 3-ro nopsaaxoB. CBoiicTBa onpenenureneii. Pemenue cucrem
JIMHEHHBIX anreOpanyeckux ypasaeHuii (CJIAY) meronom Kpamepa.

1.3 1 2 VK-1

Tema "Omnpenenntenn u ux cBoifctBa. Pemenue CJIAY wmeromom
Kpauepa. CamocrosiTenbHas
1.4 |Beruucnenue onpeaenureneii 2-ro u 3-ro nopsakos. Pemenne CJIAY 1 2 VYK-1
metogoM Kpamepa. Beruncnenne onpenenureneit 4-ro mopsiaka ¢ paora
HCIIOIb30BAHUEM CBONCTB ONPEIENIUTENCH.

Tema "Matpuua, oOpaTHas K 3aJaHHON. MaTpu4Hble ypaBHeHUs. Penienue
CHCTEM JMHENHBIX anredpandeckux ypasHenuit (CJIAY) MaTpuuHbIM
cnocobom. Pemienne onpenenennbix CJIAY merogom aycca. CamocrosTelbHas
Pemenne onpenencunsix CJIAY meronom ["aycca. Marpuna, obpatHas k pabora
3aJ]aHHOM. AJITOPUTM HaXOXKAEHHUs 00paTHON MaTpuibl. OCHOBHBIC THIIBI
MaTpuyHbIX ypaBHeHuil. Pemenne CJIAY marpudHbiM criocoOoMm.

1.5 1 4 VK-1







Tema "Penrerne CJIAY MaTpuuHbIM criocoboM”.

1.6 Ceenenue CJIAY k marpu4HOi (opMe U ee peliecHue MaTPUYHBIM CamocTosTesbHas 1 4 VK-1
’ cnoco6om. Pemenne CJIAY meronom IMaycca. Teopema Kponekepa- pabora
Kamnennu o coBmectnoctu CJIAY. Pemenne oqHopoauabix CJIAY.
Tema "Matpuia, oOpaTHas K 3a1aHHOM. PelieHne MaTpiU4YHbIX ypaBHEHHIT".
o . CamocTosTensHast
1.7 |Anroput™ Hax0XICHUS MATPHILIbI, 0OPATHOM K 3aaHHOIL. pelIeHne aGoTa 1 2 YK-1
OCHOBHBIX THIIOB MAaTPUYHbIX YPABHEHH. P
. . CamocrosTenbHas
1.8 |Pemenne npakruyeckux 3ajaHuii ¢ npumenenueM nakera LibreOffice paora 1 6 YK-1
Pa3pen 2. DiieMeHThI BEeKTOPHOH aredpbl M AaHATHTHYECKOH reoMeTPpUHU
Bupa 3ausitus / Cemectp /| KonmuectBo
Ne HauMeHoBaHMe TeMbl, KPATKOE CO/leP:KaHUe Komnerenuuu
pa6ots1 / popma TTA Kypc 4acoB
Tema "BekTopsl 1 THHEHHBIE ONEpalliy HA/l HUMHA. AHaTUTHYECKAst
reomeTpus Ha iockoctH. [Ipsmas. Kpusbie Broporo mopsiaka"
BexTopsl, THHENHbIE Onepaliyi HaJ HUMH U UX CBOHCTBA. BekTopsl B
2.1 |nmexap-ToBoit mpsIMOYTONBEHOM cucteMe koopauHat. Ckainsipoe u BekTopHoe | JIekinonHsie 3aHATHA 1 2 YK-1
MpOU3BEICHHS IBYX BEeKTOpOB. CMELIaHHOE MPOU3BEICHHE TPEX BEKTOPOB.
[MpsiMast Ha TIIOCKOCTH M OCHOBHBIE CIIOCOOBI ee 3ajaHus. Kpusbie BTOporo
HOPSIIKA: OKPY>KHOCTb, 3JUIMIC, runepboa, napadoda.
Tema "BekTops! 1 TMHEHHBIC ONEpay HaJl HUIMU. AHaJIUTHYECKAs
reoMeTpus Ha iockocTH. [Ipsmas. Kpusbie Broporo mopsiaka.
CrioyxeHre U BhIYMTaHHE BEKTOPOB B reOMeTpruecKoi hopme. JInHeliHbie
omepalMyd HaJ BEKTOpaMu B KoopauHaTax. "CkalspHOe Npou3BelIcHHE
BYX
22 ™Y IIpakTHueckue 3aHATHA 1 2 YK-1
BEKTOpOB. BekTopHoe npousseneHne AByx BeKTopoB. CMelanHoe
IIpou3BeZCHUE TpeX BeKTOpoB". CKaIsIpHOE MPOU3BEICHNE IBYX BEKTOPOB
B
KoopauHaTax. BekTopHoe mpousBeneHue 1Byx BeKTopoB. CMeniaHHoe
[POU3BE/ICHHE IBYX BEKTOPOB.
Tema "BexTopsl 1 TuHElHbIE ONepaLy HaJl HAMU'".
. . CamocTosiTensHas
2.3 |CnoxeHue ¥ BBIYUTAHHE BEKTOPOB B reOMETpHUECKOit popme. JInHeitHbie aGoTa 1 4 YK-1
olepaliy HaJl BEKTOPAMH B KOOPMHATAX. P
Tema "Ananuruueckas reomerpus Ha riockoctu. Ipsmas. Kpussie
54 |BTOPOTO nopsaxa'. CamocrosTenbHas 1 ] VK-1
’ Pasnuynele ciocoObl 3aaHus npsiMoit Ha rockocty. IlpakTuueckue pabota
3a/IaHMs HA OKPY)KHOCTh M IIPSIMYIO Ha IUIOCKOCTH.
. - CamocTosTensHas
2.5 |Peuienne npakTH4ecKux 3amaHuii ¢ npuMeHenneM nakera LibreOffice paGora 1 6 YK-1
Paznen 3. lIpeneast. IuddepennnanbHoe ucuncienne GyHKIMU 0JHOM NMepeMeHHOM
Bup 3ansaTus / Cemectp /| KonmuectBo
Ne HaumMeHoBaHue TeMbl, KPATKOE CO/lEP:KAHME Komnerenuuu
pa6ots1 / popma TTA Kype 4acos
Tema "[Ipenensl. PackpbiTue anrebpandeckux HeompeIeaeHHOCTeH.
IIpoussoansie".
p
Onpenenenne npenena ¢pyHkun. CoiicTBa npenenoB. OCHOBHBIC THITEI
HEOTIPE/ICNICHHOCTEeH M CIIOCOOBI X pacKpbITHsL. HempepbIBHOCTD (DYHKIIUH.
3.1 |Onpenenenue npoussoaHoii. [Ipasuna nuddepentmposanns. Tabnuua JlexunoHHBIE 3aHATHS 1 2 YK-1
mpou3BoAHBIX. [Ipon3BoaHbIe BhIcIINX TOPAKOB. [Ipasmno Jlonmwrans.
IpuMeHeHne IPOM3BOIHBIX. PacKphITHE HEOIIPEISICHHOCTEH C TOMOIIBIO
npaBuna Jlonutans. IlpuMeHeHHMEe TPOM3BOMHBIX K  HCCIIEOBAHUIO
yHKIMI
Tema "IIpenensl. PackpeiTie anredpandeckux HEONpeIeIeHHOCTEH.
MPOU3BOAHBIE".
Beruncnenue npenenos. PackpeiTie anreOpanyeckux HEONpeAeIeHHOCTeH
0/0), (o0/0), (00-00), (0*c0).
3.2 (0/0), (0/c0), ( ), ( ) [IpakTrueckue 3aHATHS 1 2 VK-1
[pasuna quddepenunposanus. Tabmuna npousBoausix.OTpaboTka
texuuku aupdepennuposanus. Juddepenunpoanue GyHKIHA, 3aJaHHBIX
HESIBHO U napaMeTpuyecku. HaxoxieHne npon3BO/IHBIX BHICHIUX
TIOPSIJIKOB.
Tema "IIpenensl. PackpbiTue anredpandyeckux HeonpeaeaeHHOCTER" .
. CamocTosTensHas
3.3 |Boluncnenune npenenoB. PackpsiTue anreObpandeckux HeONpeeaeHHOCTeH a60Ta 1 2 YK-1
(0/0), (0/o0), (0-0), (0*0). P
34 Tema "Cneunpenensl. CpaBHeHHE OECKOHEYHO MaJbIX BEIUYHH". CamocrosTebHas 1 2 VK-1
’ Cneunpenensl. CpaBHEHHE OECKOHEYHO MAJIBIX BEJINYHH. pabora
Tema "IIpousBoansie".
Onpenenenue npousBoanoi. [Ipasuna quddepenunponanus. Tabmuna
CamocTosTensHas
3.5 |mpousBoamsbixX. [Ipon3Bonbie BeICIIHX MOPsSAKOB. [IpaBuio Jlomurans. pabora 1 2 YK-1

IMprMenenue Npou3BoIHEIX. PackpbiTue HeolpereeHHOCTEH ¢ TOMOIIBIO
npasuna Jlonurans. IIpumeneHne Npou3BOAHBIX K UCCIEN0BAHUIO







(hyHKIHIA.
Tema "InddepennupoBanne GpyHKINI, 3a1aHHBIX HESIBHO U
36 |mapamerpuuecku. IIpou3sBoaHbIE BHICHINX MTOPSAKOB". CamocrosiTenbHas 1 ) VK-1
| AuddepennupoBanue GpyHKIMM, 3alaHHBIX HESBHO U TapaMETPUYECKH. pabora
Haxoxcﬂe}me IIPOM3BOJHBIX BBICUIUX ITOPSAAKOB.
Tema "duddepennuan. [Ipapuno Jlonurans".
3.7 |Haxoxnenue muddepenimanos ¢yHkimid. PackpeiTe HeonpeaeneHHOCTe! Camoctostensuaz 1 4 YK-1
C IIOMOIIBIO TIpaBuia Jlonurans. padora
Tema "UccnenoBanue GyHKIHIA C TOMOLIBIO TIPOU3BOIHBIX .
38 HccenenoBanue (yHKIHMH HAa MOHOTOHHOCTb U TOUKH 9KCTpEMyMa. CamocrosiTenbHast 1 4 VK-1
’ HccenenoBanue GyHKIHIA HA BBIIYKJIOCTh, BOTHYTOCTh, TOUKH Heperuoa. pabota
[onHoe MccnenoBanne QyHKIUH.
3.9 |PeureHue npakTUYECKHX 3aJaHuil ¢ mpuMeHeHneM nakera LibreOffice CaMO;z%}:)TTZHbHaﬂ 1 6 YK-1
Pa3nen 4. HeonpenesieHHblii 1 onpeesieHHbI HHTerpa.
Bupn 3ausitus / Cemectp /| KoaunuectBo
Ne HaumeHnoBaHHe TeMbl, KPaTKoOe coep:KaHue KoMmnerenuun
pa6otsl / popma ITA Kype 4acoB
Tema "IlepBooOpa3nas. HeonpeneneHHbI HHTErpai U ero cBoicTaa'.
41 INonsATHE U CBOMCTBA IIEPBOOOPA3HOM M HEONIPEIETICHHOTO HHTETpaa. CamocTosiTeNnbHast | 4 VK-1
’ Tabnuua uaTerpanoB. MHTErpupoBaHHUE BBIPAKCHUH, COAEPIKAIINX pabora
KBaJIPAaTHBIH TPEXWIEH B 3HaMeHarele. FIHTerpupoBaHue 110 4acTsM.
Tema "OnpeneneHHblid UHTErpast. MeTo/ibl MHTErPUPOBAHUS MO/ 3HAKOM
ONpeeIeHHOro HHTerpana'.
42 WHTerpupoBaHue paliMOHAIBHBIX U HPPALMOHANBHBIX QYHKIMIA. MeTo b CamocrosiTesnbHas 1 4 VK-1
’ UHTETPHPOBAHMS TPUTOHOMETPHUECKUX (QyHKUMH. OnpeneneHHbit pabota
uHTErpai u ero cpoiictea. ®opmyna HetoTona-JIeiiOHMIa BEIYHCIICHHS
OIPe/IeICHHOTO MHTErpaa.
Tema "MHTerpupoBaHue paloHaNbHbIX GYHKIMN. VppanuoHaIbHBIX U
TPUTOHOMETPHYECKHX (PYHKIMUH".
43 HHTerpupoBaHie paliOHAIbHBIX (QYHKIHH ¢ ITIOMOIIBIO pa3noxeHus ux Ha |  CamocrosTesbHas 1 6 VK-1
™ |mpocteiimue apodu. MHTErpUpoBaHUe UPPAaLMOHANBHBIX (QYHKLIHUIH C pabota
MOMOIIBIO CTENEHHBIX 3aMeH. MeToIbl HHTErPUPOBAHUS
TPUTOHOMETPHUYECKHX (DYHKLIUH.
4.4 Tema "MHTerpupoBanue mo gactsm'". CamocTosiTensHas 1 4 VK-1
’ WuTerpupoBanue 1mo 4yacTsiMm. pabora
Tema "OnpeneneHHblii UHTErpai. MeTobl HHTErpPUPOBAHUS MO/ 3HAKOM
45 |ompenenennoro uHTerpana". CamocrosiTenbHas 1 4 VK-1
HaxosxieHue onpeeneHHbIX HHTErpaloB ¢ nomouipio Gopmyist HelotoHa- pabora
JleitOHuma. 3amMeHa mepeMEeHHO 10 3HAKOM OMpEeIeICHHOTO HHTETpaja.
46 Tema "HecoOcTBeHHBIH nHTErpan". CamocTosiTensHas 1 2 VK-1
" |BbluncieHue HecOOCTBEHHBIX HHTEIPANIOB. pabota
Tema "I'eomeTpHyecKre 1 SKOHOMUUECKHE MPHIIOKEHUS HEOIPEIEIEHHOTO
47 |Hompenenennoro uHTerpana". CamocTosTensHas 1 5 VK-1
’ Beruncienue mwiommanei, JJIMH Ayr 1 00bEMOB C TIOMOILBIO OIPEEICHHOTO pabora
uHTerpaina. JKOHOMHYECKHE MPUIIOKEHHUS ONPENIeTICHHOTO HHTEerpaa.
4.8 |Pemenue npakTHuecKUX 3anaHuii ¢ npuMeHenneM nakera LibreOffice CaMO;Z%};TTZHLHM 1 6 YK-1
4.9 |IloaroroBka K MPOMEKYTOYHOH aTTecTallI 3auer 1 4 VK-1

4. ®OHJ OIEHOYHBIX CPEACTB

CtpykTypa u coiepkanue (oHa OLEHOYHBIX CPEJCTB ISl POBEJCHHUS TEKYILEr0 KOHTPOJISI U POMEXKYTOUHOW aTTeCTaIlluK
npezacraniensl B [Ipunoxkenun 1 x paboueil mporpaMMe AUCIUIUIUHBL.

5. VYHEBHO-METOANMYECKOE 1 THO®OPMAINIMOHHOE OBECIHEYEHUE JUCHUIIIMHBI

5.1. Y4eOHble, HayYHbIe U MeTOAUYECKUE U3TAHUS

Bubnmoreka /

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, rox
Komnuectso
1 Makapos E. B., JIyary |Beiciias MaremMaTuka: pyKOBOACTBO K PEILICHUIO Mocksa: @uzmatiut, 2005 | ObC «YnuBepcurerckas
K. H. 3a1a4: yueOHOe mocooue OuOIHOTEeKA OHIAWHY
2 T'ycak A. A. Bricmas maremaTrka: yaeOHIK Mumnck: TerpaCucremc, 3BC «YHuBepcuTeTcKas
2009 OMOIHOTEKA OHJIAMHY
3 Cryzenr. AcriupanT. MccnenoBarens: BnanuBocrok: Oxcnept- OBC «YHuBepcUTeTCKast

BCEPOCCUMCKHIA

Hayxka, 2020

OMOIMOTEKA OHITAMHY







bubnuoreka /

ABTODBI, COCTaBHTEIH 3arnaBue WzparenscTBO, TOXI
KomnuectBo

4 Bectuuk PITY. Cepus "Undpopmaruxa. Mocksa: denepasipHOE OBbC «Znanium»
HNudopmanmonnas 6e3omacHocTs. Maremarnka', rocyAapCTBEHHOE

2023, Ne 4: Hay4HBIH KypHAI OI0IKETHOE
oOpazoBareibHOe
YUpEekKI€HUE BBICIIETO
podeccroHaTLHOTO
obpazoBanus "Poccuiickuii
roCyZ1apCTBEHHBIH
TyMaHUTapHbBIN
yauBepcuret”, 2023

5 Epmosa 1.B., Muneesa |Maremartuka. J{uddepenipansroe ucancienue Mocksa: OOO "Hayuno- 3BC «Znaniumy»
T.A. (hyHKUUIT OMHON M HECKOJIBKUX IEPEMEHHBIX: W3JATENbCKUN LIEHTP
VYuebHoe nocobue NHO®PA-M", 2025

5.2. lIpodeccuonanbHble 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI

HCC "Tapant" https://internet.garant.ru
®denepanbHas rocyIapCTBEHHAS Clyxk0a cTaTHCTHKH https://rosstat.gov.ru/ (CBOOOIHBIH JOCTYI)
Ob6mepoccuiickuil Marematuueckuii mopran http://www.mathnet.ru/ (cBoGoIHBII JOCTYTI)

5.3. Ilepeuens MporpaMMHOro odecreveHust

Onepanuonnas cuctema PEJ] OC
CBobonHO pactipoctpansieMblit opucHbii aket LibreOffice

5.4. Y4eOHO-MeTOAUYECKHE MaTepuaJdabl AJd oﬁyllamumxca C OTPAHMYECHHBIMH BO3MOKHOCTAMMU 310POBbHA

Ipr HEOOXOAUMOCTH 10 3asBICHHIO 00YJaOIIETOCs C OTPAHMICHHBIMU BO3MOXKHOCTSIMH 3I0POBBS y4EOHO-METOJHICCKIE MaTCPHAIIBI
MPETOCTABISIFOTCS B (JOpMax, aIallTAPOBAHHBIX K OTPAHUYCHUSIM 3/I0POBbS M BOCTIPUSTHS HH(popMaruu. [Jis Il ¢ HAPYIICHASIMA
3peHus: B popme ayanodaiina; B ieyatHoi popMe yBeaHUeHHBIM mpudToM. J[iIst JuIl ¢ HapyIICHUSIMH cyXa: B OpMe 3JIEKTPOHHOTO
JOKYMEHTA; B Ie4aTHO# Gopme. st K1 ¢ HapyIICHUSIMH OLOPHO-ABUraTeIBHOrO anmnapaTa: B (popMe IEKTPOHHOTO TOKYMEHTA; B
neyatHoH Qopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUILJIUHBI

IMomemenus st BceX BUAOB paboT, MPeIyCMOTPEHHBIX yIeOHBIM IIIAHOM, YKOMILICKTOBAHBI HEOOXOMMOI! CIIennaan3HPOBAaHHON
y4eOHO# MeOeNbI0 U TEXHHYECKUMH CPEICTBAMHU O0yUCHHS:

- CTOJIBL, CTYJIBS;

- IEPCOHANIBHBII KOMIIbIOTED / HOYTOYK (IIEpEHOCHOIT);

- IPOEKTOD;

- 9KpaH / UHTE€PaKTUBHAs JOCKa.

7. METOJUYECKHUE YKA3AHUA 1)1 OBYYAIOIIUXCSA IO OCBOEHUIO JTUCHUIIJIMHBI

Meroaudeckue yka3aHHs 0 OCBOCHHIO AUCHUIUIMHEI IpeacTaBieHbl B [Ipunoskennu 2 k pabodei mporpaMme AUCHUILIHHBL




®OH/JI OHEHOYHbBIX CPEJICTB

IIpnaoxenne 1

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

1.1 Tloka3zaTenu M KpUTEPUH OLIEHUBAHUSI KOMIIETEHLIUN:

3VH, cocrasasroniue
KOMIIETEHIIHIO

Tloka3zarenu olleHUBaHUS

Kpurepun onenuBanus

CpenctBa
OLICHUBAHUS

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

CHCTEMHBIN MOAX0d A1 PEIICHU ITOCTABJICHHBIX 3a1a4

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

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

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

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

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

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

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

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

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

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

HEOIIPEIEICHHBIX

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

IMPUMCHSCMBIX B
CHUCTEMHOM TIOJIXOJIC JIJISt
pemeHus 3a1a4 B
npohecCHOHaTBHOM
JCSITETBbHOCTH

AHAJIMTUYECKON
reOMETPHUH, U3 TEOPUU
NPEeIeIIOB,

Qg QepeHInaIbLHOTO U
MHTETPATBHOTO
UCUHUCIICHUS

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

3aanus K 3auety (1-
16)




HEOIPEICTEHHBIX
WHTErPajoB;

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

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

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

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

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

[\

(98]

Bomnpocs! k 3a4ery

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

10. CxanspHOe NpOU3BEAEHUE IBYX BEKTOPOB.

11.

BekropHoe nmpou3sBeieHHE 1BYX BEKTOPOB.

12. CmerieHHOE IPOU3BEIECHHUE TPEX BEKTOPOB.

13.

[IpsiMast Ha MIIOCKOCTH

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

UHTEPIIPETANHS ITpeieia QYHKIHH.

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

MaJbIX U OTPAaHUYEHHBIX QYHKIUAX.

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

21.

[TonsiTre npousBoaHOM U quddepeHnnana GyHKIUH.

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

23.

Heobxonumoe ycoBue auddepeHnnpyeMocTs QyHKINH.

24. OcHoBHblIe MpaBuia TUpGepeHIMPOBAHNUS.

25. OcHoBHEIE cBOMCTBa AudPepeHmana.

26. Ilpon3BoaHast CI0KHOU PyHKIIUU.

27. Ilpon3BoAHbIE BBICIIUX MTOPSIKOB.

28. Omnpenenenue s3KkCTpeMyma (QyHKIHH.

29. Teopemsl 0 QyHKIUAX, TUPPEPEHIUPYEMBIX HAa IPOMEXKYTKE




30.
31.

32.
33.
34.

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

50.
51.
52.
53.

IIpaBuio Jlonurans.

UccnenoBanue ¢pyHKnu MetogamMu audGepeHIInaIbHOT0 UCYUCIICHUS TIOCTATOYHbBIE TPU3HAKH

MOHOTOHHOCTH U IOCTOAHCTBA (I)yHKI_II/II/I

JlocTaTouHBIN MPU3HAK CYIIECTBOBAHUS 3KCTpeMyMa (PyHKIUH.

Haubonbiiee u HaumeHblee 3Ha4YeHUE (PYHKIIUU HA OTPE3KE.

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

[Tpu3HaKy BHIMYKJIOCTH (BOTHYTOCTH) (DYHKIINU.

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

[lepBooOpa3nas ¢pynkuuu. Teopemsl 0 TEpBOOOPA3HBIX.

Heonpenenennsiilt uaterpai. Teopema CylecTBOBaHMS.

CBoiicTBa HCOMPCACICHHOI'O MHTCTpaJia.

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

WuTerpupoBanue TpUroHOMETPUUYECKUX (QYHKIIUH.
[TonsiTue o HeGepyIIMXCS UHTETpalax.

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

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

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

Qg depeHIpPYEeMOCTH.
®opmyna Herotona-JleitOHuma.

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

IIpakTHKO-OpHEHTHPOBAHHBIE 32/1aHUS K 3a4eTy

Havitu mpousBenenue matpui;, AB u BA,

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

Haiitn 3Ha4YeHne onpeaeauTes:

2 2 -3
4 -1 2,
-3 1 —4

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

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



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

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

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

10. BoraucauTs npeen: lim7‘6__2

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

12. HaiitTu npou3BoIHYIO (DyHKITHIA:
X

1—cosx

y=302x" —4x")*

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

¢ 5x*t +1

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

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

50-100 6as10B (32a4TEHO) W3noxeHHsplii MaTepuan (GakTHUECKH BEpPEeH, HalU4ue TIITyOOKHUX
UCUEPINBIBAIOIINX 3HAHWH; MpaBWIbHbIE, YBEpEHHbIE NEHCTBUS IO
NIPUMEHEHUIO TOJIYYEHHBIX 3HAHUII Ha INPAKTUKE, TPaMOTHOE H
JIOTMYECKH CTPOMHOE M3JI0KEHHE MaTepHasa IpU OTBETE; MPAKTUKO-
OpPUEHTHUPOBAHHOE 3aJlaHue BBITIOJIHEHO IIPaBUJIBHO u
IIPOKOMMEHTHPOBAHO; HAJIM4YUE TBEPABIX M JIOCTATOYHO IOJIHBIX
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3HAHWUW, NpPaBWIbHBIE JEHCTBUSA IO NPUMEHEHUIO 3HAHUW Ha
MPaKTUKE, YETKOE M3JIOKEHHUE MaTepualia, HOMYyCKalTCs OTIEIbHbIC
JIOTUYECKUE U CTUIMCTHYECKHUE IOTPEIIHOCTH, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB Ha JIOMOJHUTEIbHBICE M HABOASIIUE BOMIPOCHI;
MPAKTUKO-OPUEHTUPOBAHHOE 3aJaHHUE BBIMIOJHEHO MPAaBUIBLHO, HO HE
MPOKOMMEHTUPOBAHO; TIPU  HEMOJHOM OTBETE Ha BOMIPOCHI;
3aTPYIHSIETCS OTBETUTh HAa JOMOJHUTEIIbHBIE BOIPOCHI; MPAKTUKO-
OPUEHTUPOBAHHOE 3aJ]aHUE BBHIITOJTHEHO C OITMOKAMU U OTCYTCTBYIOT
KOMMEHTAapHUHU

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

HpaKaneCKne 3aJlaHusA

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

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

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

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

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

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

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

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

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

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



IIpakTnueckoe 3ananue 7. «<HeornpeneneHHbI HHTETPAI».

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

IIpakTH4eckoe 3aganue 8. «OnpeneneHHbI HHTErPaD»

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

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

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

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

5 6am10B 3agaHre BBIMOJHEHO BEPHO

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

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

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

0 das10B 3a/laHuE HE BBIIIOJHEHO

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

10 6an710B 3ajaHre BBIMOJHEHO BEPHO

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

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

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

0 das10B 3a/laHuE HE BBIIIOJHEHO

Onpoc

—

. CuCTEeMBI IMHEWHBIX YPAaBHEHHUI, OCHOBHBIE OIIPE/ICIICHHUS.

2. DneMeHTapHbIe TpeoOpa3oBaHusl.

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

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

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

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

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

8. MatpuuHblii criocod peneHus CUCTEM JIMHEHHBIX ypaBHEHUH.

9. OIHOPOIHBIE CUCTEMBI YpaBHEHUI. TeopeMbl O PEIIeHNHN OJHOPOIHBIX CUCTEM

10. Bexrops!. JIuneiiHble onepanyy HaJy HUMH.

11. CxansipHO€ MPOU3BEICHNE JIBYX BEKTOPOB.



12. BekTopHOE IPOU3BEAECHHUE JBYX BEKTOPOB.

13. CMelieHHOE MPOU3BEICHUE TPEX BEKTOPOB.

14. Ilpsamas Ha TUIOCKOCTH

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

16. ITmockocTs 1 npsiMast B IPOCTPAHCTBE.

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

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

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

20. OCHOBHBIE TEOPEMBI O IIPEIENAX.

21. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKUIMAX

22. TlonsiTre mpou3BOJHON U JuddepeHmana QyHKIHUH.

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

24. Heob6xoaumoe ycnosue nuddepeHIrpyeMocTd QyHKITHH.

25. OcHoBHbIe npaBuia qupdepeHpoBaHus.

26. OcHoBHbIe cBoOiicTBa AU Pepennnana.

27. IlpousBoaHast CI0KHOM PyHKIINU.

28. IIpon3BoHbBIE BEICIIUX MOPSIKOB.

29. Onpenenenne SKCTpeMyMa (DyHKITHH.

30. Teopemsl 0 GyHKIMAX, TUPPEepEeHIUPYEMBIX HAa IPOMEKYTKE

31. [IpaBumo Jlonurans.

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

33. JlocTaTO4HBIHM MPU3HAK CYIIECTBOBAHUS SKCTpeMyMa (QyHKIMH.

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

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

36. IIpu3HaKky BBITYKIOCTH (BOTHYTOCTH) (DYHKIIUH.

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

38. O6mas cxema uccineqoBaHus GYHKINU U TOCTpOEHHE rpadukKa.

39. [lepBooOpasnas ¢pyHkimu. TeopeMsl 0 TepBOOOPA3HBIX.

40. HeonpenenenHslii nHTerpan. Teopema cyiiecTBOBaHuUS.

41. CBoiicTBa HEONPEICTICHHOTO UHTErpaa.

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

43. laTerpupoBaHue BBIPAXEHUMN, COJIEpKAIINX KBaJAPATHBIN TPEXWICH;

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

45. UaTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIIUH.

46. IlonsTHe 0 HEOEPYLIMXCS MHTETpajiax.

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

48. Teopema cyl1eCTBOBAaHUS ONPEAECIEHHOI0 HHTErpasa.

49. CBoiicTBa ONPEAEIECHHOTO0 HHTErpaJIa.

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

51. ®opmyna HerotoHa-JleitOHMIIA.

52. TeopeMa 0 3aMeHEe MEPEMEHHOM B ONPEICTICHHOM HHTETpaie.

53. MeTroa HHTErPUPOBAHUS 10 YaCTSIM B OIIPEJIEIICHHOM HHTErpalle.

54. DKOHOMHYECKHE MPUIIOKEHHUS ONPENICTICHHOTO HHTErpaia

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



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

MakcuMaJbHOe KoJanuecTBo 0aioB — 40 0ajioB

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

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

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

0 6aa10B OOyuaromuiics 3aTpyIHAETCSI OTBETUTh Ha BOIIPOCHI

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

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

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

IIpoMeskyTO4YHAsI aTTeCTALUS IPOBOIUTCS B (hopMe 3aueTa.

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



Ipunoxenue 2
METOANYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JUCIHUIIJIMHBI

VY4eOHBIM [JITaHOM IIPEyCMOTPEHBI CIEAYIOIINE BUAbI 3aHATUM:

- IEKLUY;

- IPAKTUYCCKUC 3aHATUS.

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

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

— U3YYUTHh PEKOMEHJOBAaHHYIO yUEOHYIO TUTEpaTypy;

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

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

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