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HNHuaexc 1M CUMILUTHHBI MO
y4eOHOMY IJIAHY

HaunmeHnoBanue JUCHHUILINHBI

B1.0.09 Brpiciasg MaTeMaTHKa
Lenb u3ydeHus dopmupoBaHue Yy 00yUYaAIOIIUXCS CUCTEMbI 3HAHUHA W HaBBIKOB I10
JIUCUUATUINHBI BBICIIICH MaTeMaTHKE, HEOOXOIUMBIX JJIsi PEIICHHUS TOCTABICHHBIX

3a1ad4.

MecTo TUCHUIIINHEL B
ctpykrype OITOIT

JlucuuIinHa OTHOCUTCA K oOs3aTenbHOM YacTh Ojoka 1.
«JlucruIuiMHbBl (MOIYIIH)» MMPOrpaMMbl OaKaaBpraTa

KomnereHium,
dhopmupyembie B
pe3ylbTaTe OCBOCHUS

VK-1

U CIATIINHEBI
Conepxanue Paznen 1. Anrebpa matpurg
JYACIUIUINHEI Tema 1. Marpuiisbl.

Tema 2. OOpaTHas MmaTpuIa
Tema 3. CucteMbl JTMHEHHBIX adredpanyecKux ypaBHEHHUH.
Tema 4. WccrnenoBaHnue cUCTEMbl M JIMHEWHBIX YpaBHEHHM ¢ n
HEU3BECTHBIMH.
Pazgen 2. Bekropnas anre6pa
Tema 5. DneMeHThI BEKTOPHOM anreopbl
Tema 6. JIuneiiHble BEKTOpPHbBIE IPOCTPAHCTBA
Tema7. JIunelinple 0TOOpaKCHUS
Paznen 3. AHanutuueckas reoMeTpusi Ha IUIOCKOCTH U B

IIPOCTPAHCTBE
Tema 8. JIunus Ha mockocTu
Tema 9. IIpsiMas 1 TNIOCKOCTH B IPOCTPAHCTBE

Pasnen 4. Beenenue B aHanuz
Tema 10. ®yHkuuu
Tema 11. [Ipenenst GpyHKIMI
Tema 12. HenpepbIBHOCTE pyHKIIUH

Paznen 5. Iuddepennmanbaoe ncuucinenne GyHKIUni 0OTHON
IIEpEMEHHOMN
Tema 13. [IpousBoanas u nuddepennman GyHKIUN
Tema 14. [IpunoxeHne npon3BOgHON
Paznen 6. Iuddepenunansuoe nucuucienne GyHKIUN HECKOIBKUX
IIEPEMEHHBIX
Tema 15. @yHKIINH HECKOJIBKUX ITEPEMEHHBIX

Paznen 7. UaTErpalibHOE UCUUCTIEHUE
Tema 16. IlepBooOpazHast GyHKIIHS U HEOTIPEACIECHHBIN HHTETPa
Tema 17. OnpeneneHHbIN HHTETpa
Tema 18. HecoOcTBeHHBIE U ABOWHbBIE HWHTETPAIbI

Paznen 8. luddepennmansubie ypaBHeHUs. Psbl
Tema 19. luddepenunanbabie ypaBHEHUS IEPBOro MOpsIKa
Tema 20. YncaoBble ¥ CTENEHHBIE PSIIbI

OO6m1ast Tpy10€MKOCTh
JUCITUTUTAHBI

OO0mas TpyIOEMKOCTh JTUCIUILIMHBI cocTaBisieT 10 3a4eTHBIX
equnuil (360 yacoB)

dopma TPOMEKYTOUHOU
aTTeCTallU

3auert, 3K3aMeH




COJEPKAHHUE
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1.IEJIb U IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCIHUIIVIMHE, COOTHECEHHBIX C IVTIAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

Lenpto u3yuyeHUs TUCHUILUIMHBI «Bpiciias mareMatuka» sBisercs (OpMUpPOBAHHE Y
O6yanOH_[I/IXC$I CHUCTEMBI 3HAaHMM M HaBBIKOB IO BBICIICH MaT€MaTHuKeE, HCO6XOI{I/IMLIX AJId peIICHUA
IIOCTAaBJICHHbIX 3aaa4.

B pesymbrare ocBoenus OIIOIl OakamaBpuata OOy4YarOUIUIiCS JOJDKEH OBJANETh
CIICAYIOIIMMHU Pe3yJibTaTaMH 00y4YeHUS 110 AUCIUILIMHE:

Koani Pe3yabTarsl IlepeyeHb MIIAHNUPYEMBbIX Pe3yJbTATOB 00yUYeHUS
KOMIIETEHIINHU OcBoenns OIIOII 0 JUCHHUILIUHE
Crocoben VK-1.13HaeT OCHOBBI CHUCTEMHOI'O IOAXOJAa K|

OCYILIECTBIISATh [MOUCK, |OCYLIECTBICHUIO INOMCKA, KPUTHUYECKOTO aHalu3a u
KPUTHYECKHI aHAJIN3 U [CMHTe3a MH(OpMAaIMK il pEIIeHUs MOCTABICHHBIX
cuHTe3 uHbopManuu, [3ajgay;

npuMeHATh cucteMublid [YK-1.2.YMeeT NpuMEHSATh CHUCTEMHBIH TOIXOHI Ha
MOAXOJ JUISl PEILICHUsI  |OCHOBE IIOMCKA, KPUTUYECKOTO aHaliu3a M CHHTE3a
MOCTABJICHHBIX 3a/1a4  [MH(pOpMauu JUTS peleHus 3a1a4 B
podecCuoHaIbHON 00J1aCTH;

VK-1.3.Bnageer HaBBIKAMH IIOMCKa, CHHTE3a U
KpUTHYECKOrO0 aHanu3a uH(poOpMaluu B  CBOEH
podecCHOHATbHONH 00JIACTH; BIAJICET CHUCTEMHBIM
[1OAXOJ0M JUJIsl PEILICHUsI IOCTABJIECHHBIX 3aau.

YK-1

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOIl BAKAJTIABPUATA

Huctunnuaa 51.0.09 Breicias maremaTtrka OTHOCUTCSI K 00si3aTebHOM yacTu Ojoka 1.
«ducuummnel (Moaynn)» yaeoHoro miana OIIOII 6akanaBpuaTa Mo HanpaBJIEHUIO TOATOTOBKU
43.03.02 Typusm. ucuunnuHa Beiciias matemaTruka u3ydaeTcsi 00y4JarouuMucs O4HOU Gopmbl
oOyuenusiBl, 2 cemecTpax, 3a0uHoi (popMbl 00yueHus — B 1, 2 cemecTpax.

3HaHMs, YMEHHS U HaBBIKM, IOJyYE€HHbIE NpPHU HU3YYEHUU AUCHUIUIMHBI Bpiciias
MaTeMaTHKa, OyyT HeOOXOAUMBI JUIsl YTIyOJIEHHOTO U OCMBICIEHHOTO BOCIIPUATHUS AUCLUIUINH:
WHpopmalinoHHbIE TEXHOJIOTUN B TPO(HECCUOHATILHON e TEIbHOCTH.

Ob6nacte npohecCHOHAIBHOW NEATETbHOCTH, Ha KOTOPYIO OpPUEHTHPYET AMCLUILIMHA
Boiciiasi maremaruka, Bkiarowaer: 06 CBs3b, MHPOPMAIMOHHBIE M KOMMYHUKAIMOHHbBIE
TEXHOJIOTHH.

Tunel 3ama4 W 3agaud NpodecCHOHAIbHOU JESTeNbHOCTH, K KOTOPBIM T'OTOBUTCS
o0yyaroImuiicsi, onpeieneHbl yueOHbIM TUIAHOM, 2 IMEHHO: OCYILECTBIISATh MOUCK, KPUTUYECKUN
aHAJIN3 U CUHTE3 MH(OpMalMU, MPUMEHSATh CUCTEMHBIM MOJXOJ JUIsl PEIIeHUs MOCTaBICHHBIX
3azad.

3.0 BbEM JUCIUIIJIMHBI B 3BAYETHbIX EJUHULIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUYAIOIIIUXCH C MPENOJABATEJIEM (IIO BUJIAM 3AHSITAN) U
HA CAMOCTOATEJBbHYIO PABOTY OBYYAIOIIIUXCHA

O6mmas TpyaoeMKocTh (00beM) AuCHUILTUHBL cocTaBisieT 10 3aueTHbIX equHUI (3.€.), 360
aKaJIEMUYCCKIX YacoB.

3.1. O0béM TUCHUILUIMHBI 110 BHAAM Y4eOHbIX 3aHATHI (B Yacax)



st ounoi popmbl 00yueHust
OO6m1as TpyA0€MKOCTh AUCHUIUIHHBI cocTaBisieT 10 3auétnbix enunui 360 yacos

O0BEéM TUCHUTIINHBI Bcero uyacos

OO611ast TPYA0EMKOCTh JUCITUTLTHHBI 360
KonrtakTHas padora 96
AynutopHas pabora(Bcero): 96
Jlekruu 46
CeMUHapBI, MPAKTHYECKUE 3aHATHUS 50
CamocrosiTenbHast pabota oOydaronmxcs (BCero) 228
Kypcoas pabora -

3auer +

DK3aMeH 36

st 3a04HOi (popMBI 00yUeHH S
O61mas TpyaoéMKOCTh AucuUIUINHbBI cocTaiseT 10 3auérnbix eaunui 360 yacos

O0béM TUCUMIINHBI Bcero yacos
OO01mas Tpy10eMKOCTh TUCIIUATITHHBI 360
KonrtaktHas paboTa 16
AynuropHas pabota(Bcero): 16
Jlexkuun 8
CeMuHapBI, TPAKTHYECKUE 3aHATHUS 8
CaMocTosTenbHas paboTta o0yyaronuxcs (BCero) 334
Kypcosas pabota -
3auer 4
DK3aMeH 6

4. COAEP KAHUE NNCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PASJAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHNX YACOB U BUJ1IOB YUEBHbBIX 3AHATUI
4.1. Paznenbl AUCHUIUVIMHBI M TPYA0€MKOCTh MO BHAAM Y4YeOHBIX 3aHATHI (B
aKaJeMUYeCKHUX Yacax)

HaumenoBaHue TeMbl Bcero KonnyectBo 4yacos
KonrakTHas paGora Bueayaur.
Z pabora
=
s o o Jlekunu | [IpakTuyec | Camocr.
ol S =) KHe pabora
z, S A
8 Q 8 Q g Q
2| 2|3 |83 |%
Pa3pnen 1. Anredpa maTpung 56 56 8 4 12 4 36 48
1. |Marpwuubt 10 10 2 2 2 2 6 6
2. |ObpaTHas maTpua 14 14 2 2 10 14
3. |CucTembl TMHEWHBIX } 14 14 5 9 4 9 8 10
anredpanvdecknux ypaBHEHUH
4. |HccnegoBaHue CUCTEMBI M
JMHENHBIX YpaBHEHUN C n 18 18 2 4 12 18
HEN3BECTHBIMU




HauMeHnoBanue TeMbl

Bcero

KoauuecTBO 4acoB

KonrakTHas pabora Bueayaur.
= pabora
=
3 o ) Jlekuun | Ilpaktuyec | Camocr.
o S ) KHe pabora
g Sl % lelelelele]e

S S S
2| &5 8|8 |83|5%
Pa3znen 2. BekropHnas anreopa 48 48 8 0 8 0 32 48
5. |DnemMeHThl BeKTOpHOU alreOphl 12 12 2 2 8 12
6. |JIuHeiiHbIe BEKTOPHBIC 16 16 5 2 12 16
IPOCTPAHCTBA
7. |JluneiiHbie 0TOOpaXKECHUS 20 20 4 4 12 20
Paznen 3. Anaauruyeckasi reoMeTpust 40 36 4 0 4 0 32 36
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIuHus Ha TUIOCKOCTH 20 18 2 2 16 18
9. |Ilpsmas u MJIOCKOCTh Bl o 18 5 2 16 18
MIPOCTPAHCTBE
Pa3nean 4. Beenenune B anaaus 34 38 6 2 6 2 22 34
10. | ®ynKIMN 12 12 2 2 2 2 8 8
11. |Ipenenst GyHKUMH 12 14 2 2 8 14
12. |HenpepbiBHOCTD (hyHKIUI 10 12 2 2 6 12
Paznen o. JAunddepenuuanbHoe
HCYMCJICHHE pynkumii oauoii| 46 54 6 2 6 2 34 50
nepeMeHHOn
13. |T[TpousBoaHas u auddepeHuat 26 30 4 5 4 5 18 26
byHKIIMN
14. | ITpunoxeHue Tporu3BOTHON 20 24 2 2 16 24
Pa3nea 6. JAuddepennnanbuoe
ucuncienne QyHKHuii Heckoabkux| 16 20 2 0 2 0 12 20
nepeMeHHbIX
15. | ®yHKIIUU HECKOJBKUX MEPEMEHHBIX | 16 20 2 2 12 20
Pazgen 7. UnTerpajibHoe MCUMC/IEHHE 50 60 6 0 6 0 38 60
16. |I[TepBooOpa3Hast byHKIUS u| g 99 5 2 14 22
HEeoTpeAeNIeHHBIN HHTErpal
17. |OnpeneneHHbIN HHTETpAT 18 22 2 2 14 22
18. |HecoOcTBEeHHBIC u JTBOMHBIC 14 16 5 2 10 16
WHTETPAJIbI
Pa3nen 8. luddepennuanbHbie 34 38 6 0 6 0 22 | 38
ypaBHeHus. Paabl
19. | AuddepennnanpHbie ypaBHEHHS 22 26 4 4 14 26
MIEPBOTO MOPSIKA
20. |YuciioBbIe U CTCTICHHBIE PSIJTBI 12 12 2 2 8 12
Bceero mo qucuumimae 324 | 350 | 46 8 50 8 228 | 334
KounTpomns 36 10
Hroro 360 | 360 | 46 8 50 8 228 | 334




4.2. Conepkanue JMCHHMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM(pa3aejiam)

Pa3znen 1. Anredpa maTpun

Tema 1. MaTpunsl.

Ilenu n 3a1a4y JUCLUILINHEL.

[Tonatue MaTpuisl, oOmMiA B MaTpulibl. PaBHble MaTpuisl. Bunesr marpui. Jlnneiinsie
olnepauuy HaJ MaTPHULIAMHU: CJIOXKEHHE MATpHL], YMHOKEHUE MaTpulbl Ha uucio. CoilcTBa
onepanuii. Onepanuu HaJ MaTpULlAMU: TPAHCIIOHUPOBAHUE, YMHOXKeHUE Mmarpull. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MATPHIIBI.

Tema 2. O6paTHasi MaTpuILa

Omnpenenurenu KBaapaTHbIX MaTpuil. CIocOOBI BBIYUCIICHUS OMPEIeTUTeNeH 2-ro, 3-T0 U
BbICIIUX NOpsAakoB. CBolicTBa ompenenutenei. MUHOPBI U anredpanyeckue IONOJHEHUS K
JJIeMeHTaM. BplunciieHue ompenenuTens pasiokeHUeM M0 CTpoke (croaduy) (Teopema
Jlamnaca).

OOparHas mMaTpuua. AJTOPUTM BBIYMCIEHUS OOpaTHOW MaTpuibl. Penienne MaTpuyHbIX
ypaBHeHuii Buga AX=B, XA=B.

DneMeHTapHble IPeoOpa30BaHus MAaTPUIbl. DKBUBAJICHTHOCTh MaTpULl. PaHT MaTpulbl 1
crocoObl ero BeluucieHus. CBolicTBa paHra Matpullpl. basucHblii MUHOp MaTpullsl. Teopema o
paHre MaTpULbI.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKuX ypaBHeHMI.

Cucrembl nuHeiHbIX anredpanmdeckux ypaBHeHHil (CJIAY). Pemenue CJIAY. Bunbl
CJIAY. Pemenue cucreMm JHMHEHWHBIX YpaBHEHMH MeTonoMm oOpaTHoW wmatpuipl. Teopema
Kpamepa. Pemenne cuctem nuHeHbIX ypaBHeHHH MeToioM Kpamepa.

Pemenne cucrem JMHEMHBIX ypaBHEHUN MeToAoM [aycca. PemieHue cucreM JIMHEHHBIX
ypaBHeHui metogoM XKopnano — [Maycca. [Ipumenenue meronos I'aycca u JKopaano — 'aycca k
PELIEHUIO CUCTEM JIMHEHWHBIX YPABHEHUM.

Tema 4. UccinegoBanue cucTeMbl M JIMHEHHBIX YPABHEHMI ¢ N HeU3BECTHBIMH.

Kpurepuit coBmectumoctu CJIAY (Teopema Kponekepa-Kanemnu). HccnemoBanue
CHUCTEM M JINHEHHBIX YPaBHEHUH C N HEU3BECTHBIMHU.

OO0mmii TOpsANIOK pelIeHUusT CHUCTEeMbl JIMHEHHBIX ypaBHeHUU. Pemenwe cuctem m
JUHENHBIX YpPAaBHEHUH C N HEU3BECTHBIMH B ClIydae, €CIIM PaHI CHCTEMbl MEHBIIE 4YHCIA
HEU3BECTHBIX.

CucreMpl TMHENHBIX OAHOPOAHBIX YpaBHEHUH. DyHIaMEHTAIbHAS CUCTEMA PEILICHUN.

Mopenb JIeoHThEBa MHOTOOTpPACTIEBOM SKOHOMUKH (OaTaHCOBBIN aHAIHN3).

Pa3nea 2. BekTopHas anredpa

Tema 5. J1eMeHTHI BEeKTOPHOI aJredpbl

BexkTop Ha IUIOCKOCTM M B IpOCTpaHCTBE. JIMHEHHBIE onepanuu HajJ BEKTOpaMH B
reoMerpuueckoil popme. IlonsTue 6a3zuca BEeKTOpoB B MpocTpaHcTBe. Pas3nokeHue BeKTopa 1o
6a3ucy. OpToHOpMUpPOBaHHBII 0a3uc B mpocTpaHcTBe. [IpsMoyronapHas cucremMa KOOpAHWHAT B
npocTpaHcTBe. Pa3nokeHue BekTOpa MO OPTOHOPMHUPOBAHHOMY 0a3uCy B HPOCTPAHCTBE.
JIuneiiHble onepanyuy HajJ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMH.

CkansgpHOoe€ TNpPOU3BEACHUE BEKTOPOB, €ro CBOMCTBA. DBrlpaxkeHue CKalIspHOTO
IIPOU3BENECHUSI UYepe3 KOOPAMHATBI BEKTOPOB. YToid MEXAYy BEKTOpamMH. Y CIOBUSA
KOJUIMHEAPHOCTH W OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE INpOM3BENEHHE BEKTOPOB, €r0
CBOICTBa. BbIpaskeHue BEKTOPHOTO MPOM3BEACHMS YEPE3 KOOPAMHATBHI BEKTOPOB. CMeEIIaHHOE
IIPOU3BE/IEHNE BEKTOPOB, €ro CBOWMCTBA. BpIpakeHHE CMENIAaHHOTO IIPOU3BENECHUS Yepe3
KOOpJMHAThl BEKTOPOB

Tema 6. JInneliHbIe BEeKTOPHbIE MPOCTPAHCTBA

N — MepHBIM BekTOp. JIMHEHHBIE Oonepanuu HaJg N — MEPHBIMU BEKTOpaMHu. JIMHeWHas
3aBHCHUMOCTh U HE3aBUCUMOCTb BEKTOpOB. JIuHeliHoe (BekTopHOE)mpocTpaHcTBO. basuc u
pa3MEpHOCTh JIMHEHHOrO NpOCTpaHCTBA. EBKINMI0OBO mpocTpaHCTBO. JIMHENHHOE N-MepHOE
MPOCTPAHCTBO. ba3uc u pazsMepHOCTb N-MEPHOTO JIMHEUHOTO NMpocTpaHcTBa. [lepexon k HOBOMY



0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCUMOCTb MEXAY KOOpAMHATaAaMH BEKTOpa B Pa3HBIX
Oa3zucax.

Tema 7. JInneiinble 0TOOpaKeHUs

Jluneiinpie omepaTopbl (0TOOpakeHHs, MpeoOpa3oBaHus). JleHMCTBUA HaJ JTUHEHHBIMHU
omneparopamu. Marpuua JIMHEWHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXIy MaTpULaMU
OJIHOTO U TOTO e oreparopa B pasHbIX Oazucax. (CoOCTBeHHbIE 3HAYEHHUS U COOCTBEHHBIE
BEKTOPHl JIMHEWHOTO ormeparopa. HaxokneHue COOCTBEHHBIX 3HAYCHUH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOro oneparopa. JInHeinas Moaens oOMeHa.

Pa3nes 3. AnHanuTn4yeckasi reoMeTpHs Ha IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha MI0CKOCTH

JIuHus HaA IUIOCKOCTU. YPaBHEHHME JIMHUM HA IUIOCKOCTU. YPaBHEHMS MpsAMOM Ha
IUIOCKOCTH. YpaBHEHHE MPsAMOM ¢ yriaoBbIM ko3dduiuentom. OOliee ypaBHEHHE MPSIMON.
UYacTtHble citydan OOIIero YpaBHEHHS MPsIMOW. YpaBHEHHE MPSIMOU, TIPOXOSIEH yepe3 JaHHYIO
TOYKY B JIaHHOM HANpaBJICHUH. Y paBHEHUE MPSAMOM, IPOXOASILEH yepe3 ABE TOUKU. Y paBHEHHE
MPSMOM B OTpe3Kax. YpPaBHEHHUE MPAMOM, TPOXOAALIEH Yepe3 JaHHYIO TOUKY MEPHEHIUKYIIPHO
JAHHOMY BEKTOPY. YTOJ MEXAY MPSAMBIMHU. Y CIOBHE NapajuIeIbHOCTU U MEPHEHAUKYISIPHOCTH
npsAMbIX. PaccTostHue OT TOUKHK 10 TPSIMOM.

Kpussie Broporo nopsiaka. OxkpyxxHocts. Kanonnueckoe ypaBHenue. CBOICTBa KpUBOH,
OCHOBHbIE XapakTepucTuku. Jsuiunc. KaHonnueckoe ypaBHeHue. CBOHCTBa KpUBOil, OCHOBHbIE
xapaktepuctuku. [‘munep6ona. Kanonmueckoe ypaBHeHHe. CBOHCTBA KpPHBOW, OCHOBHBIC
xapaktepuctuku. [lapaGomna. KanoHunueckoe ypaBHeHue. CBolcTBa KpHUBOM, OCHOBHBIE
XapaKTEPUCTUKH.

Tema 9. IIpsiMasi M NJIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MPOXOJALIEH Yepe3 [aHHYI TOUYKY
NEePHEHANKYIISIPHO JaHHOMY BeKTopy. OOIee ypaBHEHUE IIJIOCKOCTH B MPOCTpaHCTBE. YacTHbBIE
Clly4au OOILEro ypaBHEHHUS IUIOCKOCTU. YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASILEH
yepe3 TpU JaHHbIE TOUYKH. YPaBHEHHME IUIOCKOCTH B IPOCTPAHCTBE B OTpe3Kax. YTOJ MEXKAY
IUIOCKOCTSIMH, YCJIOBUS NApAJUIEIbHOCTU U NEPIEHANKYIISIPHOCTH IBYX IIJIOCKOCTEN.

Kanonnueckoe ypaBHeHME TMpsAMONM B IPOCTPAHCTBE. YpaBHEHHE IPsAMOM B
NPOCTPAHCTBE, MPOXOAsLIed depe3 aBe Touku. OOlee ypaBHEHHE NMPSIMOM B IPOCTPAHCTBE.
[Tepexon ot oO1ero ypaBHEHHS K KaHOHMUYECKOMY. YTOJI MEXAY NPSIMbIMU B HPOCTPAHCTBE.
VYcnoBue napayuieIbHOCTH U NEPIEHANKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Beinykiible MHOXecCTBa B n-MepHOM mpocTpaHcTBe. OOnacTh pelieHui JTMHEWHBIX
HepaBeHCTB. ['papuueckuii MeTOA pelIeHHs CUCTEMbl JMHEMHBIX HEpPaBEHCTB C JABYMS
HeusBecTHbIMH. O0JIacTh PEeIEHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pa3nen 4. Beenenne B anajaus

Tema 10. ®yHKuUH

Yucna. [IoHATHE KOMIUIEKCHOTO YNCa, JEMCTBHS HAJl KOMIUIEKCHBIMU YHCIAMH.

[Toustue MHoOxecTBa. (OCHOBHBIE TMOHSTHUS TEOPUH MHOXECTB. Omepanuu  Haj
MHOkecTBaMU. OCHOBHBIE UHCIIOBbIE MHOXKECTBA.

[Tonstue ¢ynkuun. CnocoObl 3amanus QyHKuuU. OCHOBHBIE CBOMCTBA (YHKIIHH.
Knaccudukanus ¢ynkuuil. OCHOBHBIE 3yieMeHTapHble (QyHKIUM U ux rpaduku. CroxHas
¢byuknus. OOpatHast ¢yHkuus. DyHkuus, 3agaHHas HesiBHO. [IpeoOpasoBanue rpaduxos
¢ynkuunit. [Ipumenenue QyHKIMA B SKOHOMHUKE.

Tema 11. Ilpenenst pyHKumii

Yucnossle nocnenoBaTebHOCTH. OTrpaHUYEHHBIE U MOHOTOHHBIE IOCIIEOBATEIBLHOCTH.
[Ipenen 4wWcmoBOM TOCIENOBATENBHOCTU. ['€OMETpUUECKHIA CMBICT Tpelesa YHUCIOBOU
nocJe0BaTeNbHOCTH. [Ipu3HaKy cylecTBOBaHUS IpeEea.

[Tpenen ¢pyukiuu B 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke (nmo Komm u mo Ieitne).
OcHoOBHBIE TeOpeMbl O Tmpenenax ¢GyHKUuH. beckoHeuHo Manble W OECKOHEUHO OoJbIINe
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTesibHbIe Mpeeiibl. PACKpBITHE HEONIPEECTEHHOCTEN pa3IMnYHbIX
THUIIOB.



Tema 12. HenpepbIiBHOCTH yHKIMIA

OnnoctopoHHHe mpeaenbl. HenpepblBHOCTh (DYHKIMIT B TOYKE W HA MHTEpBayie. TOYKH
paspbiBa ¢ynkumu. Kiaccudukamuss Touek paspsiBa. KycodHo-HempepbIBHBIE —(DYHKIHH.
CgoiicTBa (yHKIIMNA, HENPEpPHIBHBIX B TOuYKe. HempephIBHOCTh 3eMEHTApHBIX (YHKIIHM.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pa3nen 5. uddepennuaibuoe ucuuciaenne GyHKIuii 01HOI nepeMeHHO I

Tema 13. IIpousBoanas u AudpdepeHuna pyHKIuu

3agaun, NOpUBOASAIIME K TMOHSITHIO MPOU3BOAHON. OmnpeneneHue MTPOU3BOIHONU, €€
FEOMETPUUECKUN, MEXAHUYECKUN U IKOHOMUYECKUI CMbICI. CBS3b MEXAY HENPEPBIBHOCTHIO U
mupdepeHupyeMocTbio  GyHKUMU. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX  (QYHKIUIL.
OcnoBHbIe npaBuiIa auddepeHunpoBaHus.

[Tpon3BoaHas cinoxHOM M oOpaTHOU pyHkiui. JnddepeHnupoBanre HeSIBHON (YHKITUU.
Jlorapudmuueckoe muddepenupoanre. [Ipon3BoaHbie BBHICIINX MOPAAKOB. Vcmonp3oBaHue
MOHSTHS IPOU3BOIHON B SKOHOMUKE.

[Tonsatne muddepennnana ¢ynkuuu. CpoiictBa nuddepennuana. VHBapuaHTHOCTH
muddepennmana. duddepeHnnanbl BBICIIAX TOPSIKOB.

Tema 14. IlpuiioxkeHue Npon3BOIHOM

OcHoBHBIE TeopeMbl 0 auddeperunpoBannn GyHkuu: Teopema depma teopema Poss,
teopemMa Jlarpanxa, reopema Komm. [IpaBumno Jlonurans ajisi BBIMUCIEHUS HEONIPEICICHHOCTEM.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS (YHKLUMHU. DKCTPEMyMbl (QYHKLUHU, HEOOXOAUMOE U
JIOCTaTOYHBIEC YCIOBUS dKcTpeMyMa (pyHKimn. Hanbompinee n HauMeHblIee 3HaueHHs (QyHKIIUN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOOJbIIETr0 M HAMMEHBLIET0 3HAYEHUH HENpepbIBHON
¢ynkuum Ha orpeske. Bemykiocts rpaduka (yHkmmm. JlocTaTOYHOE YCIIOBHE BBITYKIOCTH
¢ynkuuu. Touku nepernba. HeoOxoaumoe M A0CTaToOyHOE yciaoOBUs mepernda. ACHUMITOTHI
rpaduka QyHkiun. [IlpumeHeHne NMponu3BOAHON K HCCIEIOBaHUIO (YHKIUU U TOCTPOCHUIO €
rpaduka: cxema IoJIHOTO UCCIIeI0BaHMsl (DYHKIIUH.

Paznen 6. ludpepennnanbuoe ncuuciaeHue pyHKIUH HECKOIbKUX MepeMeHHbIX

Tema 15. @®yHKIIUH HECKOJIbKHX MepeMeHHbIX

@YHKIMY HECKOJIBKUX MepeMeHHbIX. DYHKIMM ABYX NepeMeHHbIX. O01acTh onpeeneHus
u rpaduk (QyHKIMM ABYX NepeMeHHbIX. JIunuu ypoBHs. [Ipenen u HempepbIBHOCTH (YHKLIUU
JIBYX TepeMeHHbIX. YacTHble mNpous3BOAHbIE U AUPGEPEHIUPYEMOCTh (DYHKIHMU ABYX
nepeMeHHbIX. Juddepennyan GyHKIUN 1ByX NepeMeHHBIX. [ paaAueHT QpyHKIuH.

OkcTpeMyM (YHKIMM JIByX IepeMeHHbIX. HeoOxoaumoe U 10CTaTOYHOE YCIOBHE
skcTpemyMa. Haumbosbliee M HauMeHblllee 3HaYeHHUsS (YHKIHMUM B 3aMKHYTOM OrpaHHYEHHOMN
obsactu. Y CIOBHBIN dKCTpeMyM. MeTon MHOkuTeNel Jlarpanka.

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX B 9)KOHOMHUYECKOMN TEOPHUH.

Pa3nen 7. UnTerpasbHoe ucYuc/IeHUe

Tema 16. IlepBooOpa3Hasi pyHKIHUSA 1 HeonpededeHHbIN HHTerpaJ

[Tonsitue mepBooOpaszHoil (yHkuuu. Teopembl o mnepBooOpaszHbix ¢GyHKIuU. [loHsTHE
HEOIpeeNIeHHOr0 HHTerpana. ['eomeTpruueckuii cMbICa HeoNpeaeIeHHoro nuTerpaia. Tabnuna
OCHOBHBIX HHTerpasioB. (CBONCTBa HEOINpPEAEICEHHOro uHTerpana. (OCHOBHBIE METOJbI
WHTETPUPOBAHUA:  HENOCPEACTBEHHOE  HMHTETPUPOBAHHE,  UHTEIPUPOBAHUE  METOJAMH
MOJICTAHOBKH (3aMEHBI IEPEMEHHOMN ), MHTETPUPOBAHUE MO YACTSIM.

[Tonsitue paunmoHanbHOM Apo6u. Ilpocreiimue pannoHanbHble ApoOu. MHTErpupoBaHue
MPOCTEHIINX pallMOHANBHBIX ApoOel. IHTerpupoBaHue paloHaIbHBIX IpoOei.

WHTerpupoBaHne TPUTOHOMETPUYECKUX (YyHKUMH. HHTEerpupoBaHue MpOCTEHIINX
UppalMoOHaTbHBIX QyHKIMHN. HTErpansl, «HeOepymuecs» B 371eMEHTAPHBIX (PYHKIIMSIX.

Tema 17. OnpenesieHHbINH HHTErpaJl

[TonsTne omnpeneneHHOro wuHTerpana. ['eoMeTpUYecKHil W 3KOHOMUYECKHUH CMBICHT
OTIpeIeIEHHOr0 UHTerpaja. 3aiaya O BRIYMCICHUH 00beMa BBIITYCKaeMON MPOAYKIMH. TeopeMbl
00 wuHTerpupyemMoct (QyHKuuu. CBONMCTBa OINpPENENIEHHOIO0 HWHTErpajga M IpaBHia €ro
BbIUNCJIEHMs. Bpluncnenue omnpeneneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEPXHUM
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IIPEAEIIOM, TeOpeMa O IPOU3BOAHON MHTErpalla C EPEMEHHBIM BepXHUM IpezenoM. Dopmyna
Herorona-Jleitbnumna). MeToa MOACTaHOBKH (3aMEHBbI MEPEMEHHOW) W HWHTETPUPOBAHUS 10
4acTsM B OIPEJEICHHOM UHTErpase.

Tema 18. HecoOcTBeHHbIE M IBOITHbIE MHTETrPaJIbI

Heco6cTBennbie unrterpainsl [ u Il poxga. Cxoasiiuuiicss U pacXoAsiuiicss HeCOOCTBEHHBIM
uHTerpai. IIpusznaku cxogumocTtu.

[TpuOn>keHHbIE METOJbl BBIYMUCICHHUS ONPEIEICHHbIX UHTErpajioB lcmnonb3zoBaHue
MOHATHUS MHTErPajia B )KOHOMUKE

JIBoiiHble MHTErpaibl, UX cBOMCcTBA. OCHOBHBIE CIy4Yau BBIYMCIEHUS IBOMHOIO MHTErpaja
B NPAMOYTOJbHBIX KoopauHaTax. [loBTOpHBIE MHTErpansl. CBeAeHUE NBOMHBIX MHTETPAIOB K
HOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. InddepenunaibHble ypaBHeHHs MePBOro NOPsIKa

OcHOBHBIE MTOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K U depeHIINaTbHBIM YPaBHEHHUSIM.
OObIKHOBEHHBIE MU (G epeHInaTbHbIC YpaBHEHHS TIepBoro nopsaka. O0Iiee U 9acTHOE pelIeHne
Y nepBoro nopsaka. 3agaya Komm. Teopema o cyliecTBOBaHUM M €IMHCTBEHHOCTH PELICHUS
3anaun Kommn.

Huddepenunansuple ypaBHEHUS C pa3feNEHHBIMU U Pa3eNIAIOIIMMUCA MEPEMEHHBIMU
nepBoro mopsjaka, ux pemenne. OgHopomHble auddepeHnnanbHbIe YpaBHEHUS IE€PBOTO
NOpsI/IKa, UX pelieHue. JInHelHble OAHOPOIHbIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSAKA.
Meron W.bepuymnmu pemenus JIJIY. Meton Jlarpamxka (MeToj Bapuailil MPOU3BOJIBHBIX
nocTosiHHBIX) pemienus JIJIY. YpaBuenue bepHyu, ero perieHue.

Hcnons3oBanue quddpepeHInanbHbIX YpaBHCHUN B YKOHOMUYECKOW TUHAMUKE

Tema 20. YncioBbie U cTeNeHHbIE PSIAbI

Omnpenenenue 4ucaoBoro psaa, cymma psiga. CpoiictBa cxoasuxcst psaaos. CXoauMocTb
reoMmerpuueckoro psnaa. Teopema (HeoOxonuMelii MpU3HAaK CXOAMMOCTH psifa), CIEICTBUE W3
TEOPEMBI O PaCXOAUMOCTH psifa. ['apMoOHMUECKUit pal. DTalOHHBIE PAJIbl: TEOMETPUUECKUI Psifl,
TapMOHUYECKUN psfl, 0000IIEeHHBIN rapMOHUYecKUid psa. JlocTaTouHbI MPU3HAK CXOAMMOCTU
3HAKOMOCTOSIHHBIX pSAZOB: TNPU3HAKK CpaBHEHHUd, Mpu3Hak JlamamOepa, pagukaiabHbBIA U
MHTETpaJIbHBIN npu3Haku Komm.

3HAaKONEpEeMEHHbIE U 3HAKOYEpEeAYIOLIUecs  Psiabl. IIpu3Hak  cXOOUMOCTH
3HaKouepenyomuerocs psjaa (npusHak Jleitouuna). AOCOIIOTHAs U OTHOCUTENbHASI CXOAUMOCTH.

ITonsiTe creneHHoro psaaa. Paanyc, mHTEpBaJl CXOAMMOCTH CTEIIEHHOTO PAJa.

Psnsr Telinopa u MakinopeHa. Pa3noxxeHus a3neMeHTapHbIX QYHKIUI B psijl.

4.3.CoaepxaHne NPaKTHYECKUX 3aHATHIA (0uHasi popMa o0yueHus )

Pa3)1e.111,1, TEMbI, JUJAKTHYCCKUEC CINHHUIIbI

Paspnen 1. Anre6pa maTpuig

IIpakTuyeckoe 3ansiTuel. BoinosiHeHHe onepanuii HAA MATPULIAMH

1. Omepauuu Haj MaTpHULIAMU: TPAHCIIOHHUPOBAHHE, YMHOXEHHME MAaTpULIbl Ha YHCIO,
CJI0’KEHUE U YMHOXEHHUE MaTPHULL

2. Pemenue 3agau:

- OIlepalliM HaJl MAaTPULIAMH: TPAHCIIOHUPOBAHUE, YMHOKEHMUE MATPHULIBI HA YUCIIO, CIIOKEHNE

nu yMHO)KeHHe ManI/II_I

- Pemienue 3a71a4 ¢ SJKOHOMUYECKUM CMBICIOM

IIpakTuyeckoe 3ansaTHe 2. PeieHue MAaTPUYHBIX YPABHEHHU I

1. Onpenenurenu kBagpaTHBIX MaTpull. CriocoObl BEIYUCIEHUS onpeaenuTesnei. CBoiicTa
onpeaenuTenei

2. OOpatHasg MaTpula. AJITOPUTM BBIYMCIEHUS OOpaTHON MaTpuIlsl. PerieHre MaTpUUHBIX
ypaBHEHUU

3. Pemenue 3amau:
-Hax0XJIeHHue 00paTHOM MaTpUIlbl
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- pelieHrne MaTPUYHBIX YPAaBHEHU

IIpakTyeckoe 3anaTHe 3. Pemenne cucreM JMHEHHBIX YPaBHeHUH MeTOAOM 00paTHOM
Matpuunbl 1 metoaom Kpamepa
1. Pemenue cucreM NMHEWHBIX YpaBHEHUH METOJIOM 00OpaTHOM Marpuibl. Pemenue cucrem

JMHEWHBIX ypaBHeHUH MeTo10M Kpamepa
2. Pemenue 3anmau:

— IlpumeHeHue oOpaTHOW MATPHUIIBI JAJI PEIICHUS CUCTEM JIMHCHHBIX YPAaBHCHHUIA.

— Pemenue cuctem JIMHEHHBIX YpaBHEHUH ¢ romMoIibio opmyn Kpamepa.
IIpakTnyeckoe 3ansitue 4. PerieHue cucreM JMHEHHbIX ajredpanvyecknx ypaBHeHHH
metoaoMm I'aycca u merogom Kopaano-I'aycca
1. Aunroputrm merona I'aycca u metona Kopnano-I'aycca
2. Pemenue 3amau:

— Pemenue cuctem JIMHEMHBIX YPaBHEHH € TOMOIIBIO MeToAa ['aycca

— Pemenue cucrtem JIMHEMHBIX ypaBHEHHH ¢ noMolibio Mertoaa XKopaano-I aycca.

IIpakTnyeckoe 3aHsTHe 5-6. Pemenue cucreM m JHMHEHHBIX YPaBHEHHMH € n
HeU3BeCTHbIMU (4 yaca)

1. OOmuii mopsAOK pelieHusl CUCTEMBI JINHEWHBIX ypaBHEeHUM. Pemenue cucrem m
JMHENUHBIX YPABHEHUH C N HEU3BECTHBIMU B CJIy4ae, €CJIM PaHI' CUCTEMbl MEHBIIIE YUCIIA
HEU3BECTHBIX

2. Pemenue 3amay:

— HccnenoBanue cucTeM JMHEWHBIX YPABHEHNUN Ha COBMECTHOCTb.
— Pemenune cucremM m JIMHENHBIX YPABHEHUI C N HEU3BECTHBIMU

Pasnen 2. Bekropnas aiaredpa

IIpakTnyeckoe 3ansitue 7. BoinmosiHeHne onepanuii Ha/l BeKTOPaMu
1. JluneiiHple omepany HaJA BEKTOPAMH, 3aJaHHBIMHU MpoeKusaMu. CKalsipHOE, BEKTOPHOE,
CMEILIAHHOE IIPOU3BEICHUE BEKTOPOB
2. Pemenue 3amau:
—/JleficTBuUs HaJl BEKTOpaMHU
—Pa3znoxxenue BeKTOpa 1o IpyruM BEKTOpaM.
—Pemienue 3a1a4 Ha NPUMEHEHUE CKAIAPHOT0, BEKTOPHOT'O U CMEILIAHHOT'O
MpOU3BEICHUS BEKTOPOB.

IIpakT4eckoe 3ansaTHe 8. BoInoHeHNe JeHCTBUH HAJ N-MEPHBIMH BEKTOPAMH
1. n — wmepHbIil BekTop. JIuHeltHOE n-mepHOE NPOCTpaHCTBO. JIMHENHHas 3aBUCUMOCTh U
HE3aBHCHMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIYy KOOpIMHAaTaMH BEKTOpPAa B DPAa3HBIX
Oasucax.
2. Pemrenue 3agau:
— Ha OIpEAENICHHE JUHEHHOM 3aBUCHMOCTH — HE3aBHCHMOCTH BEKTOPOB, OINPEICICHUE
0a3uca BEKTOPOB, OIpeAeTeHNe KOOPAUHAT BEKTOpa B HOBOM 0Oa3uce (pasiioskeHHe BEKTOpa
1o 6a3ucy), penieHue 3a/1a4 ¢ SJKOHOMHUUYECKUM COJIEP>KaHHEM.

IIpakTHyeckoe 3ansiTue 9. JInHeiiHbIe onepaTopsl
1. Jluneiinble omepaTopbl (OTOOpaskeHUs, NpeoOpasoBaHusi). JlelicTBUS HaJ JTUHEHHBIMU
omepaTtopamu. Marpuna JHHEHHOro omnepatopa. TeopeMa 3aBUCUMOCTH  MEXAY
MaTpHUIIAMU OJTHOTO U TOT'O e OIepaTopa B pa3HbIX Oa3ucax.
2. Pemenue 3agau:
— Ha OIpeJesIeHUe JIMHEHHOCTH OTOOpaxkeHus, o0pas3a BEKTOpa, MaTpPUIbl JMHEHHOTO
oreparopa,
— BBINIOJIHEHUE JICUCTBUN HAJl IMHEHMHBIMU ONIEPaTOPAMHU.

IpakTuyeckoe 3ansaTue 10. HaxoxneHue cOOCTBEHHBIX 3HAYEHHMH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOI0 oneparopa

1. CoOcTBeHHbIC 3HAYCHHS W COOCTBEHHBIE BEKTOPHI JIMHEHHOro omepartopa. JluHelHas
Mozeib oOMeHa.
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2. Pemenue 3amau:
—Ha HaXOXKJCHUE COOCTBEHHBIX 3HAYCHUI JIMHEHHOTO onepaTopa,
—HAXO0X/IEHUE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO orepaTopa

Pasznen 3. AHaquTH4YeCcKas reoMeTpus Ha IJIOCKOCTU M B ITPOCTPAHCTBE

IpakTnyeckoe 3ausaTue 11. Ilpsimasi TuHKMsA HA TWI0CKOCTH Pa3nuuHbie ypaBHEHUS MPSIMOM
Ha IUIOCKOCTH. YTOJ MEXAY INPSMBIMHU, YCJIOBHS NMapaJUICIbHOCTH U INEPIEHIUKYISAPHOCTH
MPSIMBIX, PACCTOSIHUE OT TOYKHU J0 MPSIMOM
1. Pemenue 3anau:
— Pemenue 3a1ay Ha HaXOXKAEHKUE PA3IMUHBIX BUJOB YPaBHEHUN MPSIMON Ha IJIOCKOCTH
— Pemenue 3a1a4 Ha HAXOXKCHHE yTiIa MEXKIY MPSIMBIMU
— Pemenue 3a1a4 Ha onpesiesieHUe MapalIeTbHOCTH U NEPICHIUKYISIPHOCTH NPSIMBIX

IpakTuyeckoe 3ansatue 12. [IpsMas 1 MJIOCKOCTH B IPOCTPAHCTBE
1. VYpaBHEHHS IUIOCKOCTH B MPOCTPAHCTBE YTOJ MEKIY IUIOCKOCTSIMH, YCIOBHUS
NapauIeIbHOCTH U TICPIICHANKYISIPHOCTH JIBYX IJIOCKOCTEH.
2. YpaBHEHHS TPSIMOH B IPOCTPAHCTBE. YTOJ MEXKIY MPSIMBIMU B MPOCTPAHCTBE. Y CIOBUE
MapauIeIbHOCTH U TEPIICHANKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.
2. Pemenue 3amay:
— Pemenune 3amay Ha HaXOXACHHWE pA3UYHBIX BHJIOB YypPaBHEHUH IUIOCKOCTH B
MIPOCTPAHCTBE
— Pemienne 3amad Ha HAXOXKICHHE pA3jMYHBIX BHIOB YPaBHGHUH MpsIMOH B
IIPOCTPAHCTBE
— Pemenue 3amauy Ha HaxOXICHHWE yria MEXKIy UPSIMBIMH, HAa ONpEICIICHUE
NapaJUICIbHOCTH U TEPIICHANKYISIPHOCTH MPSMBIX

Pa3zgen 4. BBeaenue B aHajaus

IIpakTuyeckoe 3ansTue 13. Haxo:xxaenune cBoiicTB pynkuun. OCHOBHBIE CBOMCTBA
¢yuknun. Knaccupukauusa @ynkuuit. OCHOBHBIE 371€MEHTapHble QYHKIUU U UX TpadUKH.
Crnoxnas ¢pynkuus. Obparnas ¢pynkuus. OyHkuus, 3a1anHas HesaBHO. [Ipeobpa3oBanue
rpauKoB QyHKIMH.
1. Pemenue 3anau:

— uccneaoBaHus QyHKIUNA HAa MOHOTOHHOCTD

— HuccneoBaHus QyHKIUN HAa OTPaHUYEHHOCTh

— uccaeaoBaHus QYHKIUN HA YETHOCTh

IIpakTuyeckoe 3ansaTue 14. Borunciaenue npenenos pynkumii. [Ipenen gpynkunu B
6eckoneunoctu. [Ipenen ¢pynkunu B Touke (o Komwu u o I'efine). OCHOBHBIE TEOPEMBI O
npeaenax ¢pyHkuuidi. beckoHeuHo Masbie © 6€CKOHEYHO OOJIBIIINE BEIMUMHBI, UX CBOMCTBA.
3ameuaTeNbHbIE Npeeibl. PackpeITHe HEONIPEAETIEHHOCTEN PAa3INUHBIX TUIIOB.
1. Pemenwue 3amauy:

— Jloka3aTenbCTBO MPEIEIIOB M0 OIPEAEICHUIO

— Beruucnenue npenena GyHKIUN HA OECKOHEUHOCTH.
Brruncnenue npezaena GpyHKIIMU B TOUKE.
— PackpbITHE OCHOBHBIX HEOIIPEJEIEHHOCTEN

IIpakTuyeckoe 3ansitue 15. UccienoBanne pyHKIUI HA HENPEPbIBHOCTb.

1. HenpepsiBHOCTh (yHKIMH B TOUKE M Ha HMHTepBajie. Kimaccuduxanus Todyek pas3phiBa.
CpoiicTBa (yHKIMI, HempepbhlBHBIX B Touke. CBoiicTBa (YHKIUH, HEMPEpPHIBHBIX Ha
OTpE3Ke.

2. Pemenue 3agau:

—HccnenoBanue QyHKIUH Ha HEPEPHIBHOCTD
—Omnpenenenne TOYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GQyHKIuii OTHOH nepeMeHHOM

IIpakTyeckoe 3ansiTue 16-17. HaxoxeHust mpon3BOAHBIX (HYHKINI
1. OmnpeneneHue NPOU3BOJHON, €€ TCOMETPUUYCCKHM, MEXAaHWYCCKUH W SKOHOMHYCCKHI
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cMmbicit. OcHoBHBIE TIpaBwia auddepeniupopanus. [IponsBomHas CI0KHOM U 00OpaTHOM,
HesiBHOM (yHkumid. Jlorapudmuueckoe auddepennupopanue. Vcrnonp3oBaHue MOHITHS
MPOM3BOJIHON B SKOHOMHKE.
2. Pemenue 3amau:

—  Ha npuMeHeHHe TeOMEeTPHYECKOr0, SJKOHOMHUYECKOTO CMBICIIA TIPOU3BOTHON

—  BpluncneHne npou3BOIHBIX CIOXKHBIX (DYHKIIHIA

—  BpruncneHue npou3BOIHBIX HESIBHBIX ()YHKIIMNA

—  BeluncneHune npou3BOIHBIX O0pAaTHBIX (HYHKIIMN

— ITpumenenue norapudmudeckoro auddepeHITupoBaHms

IpakTuyeckoe 3ansitue 18. UcciaenoBanue (yHkuuii ¢ moMoOmbI NPOM3BOAHOH H
nocrpoenue rpagpukon
1. Tlpusnaku Bo3pacTaHus U yObIBaHUS (DYHKIMH. DKCTpeMyMbl (QYHKIHMH, HEOOXOIUMOE U
JIOCTaTOYHbIe yCIOBHUA 3KcTpeMyMa (yHkuMM. HauGombllee ¥ HauMeHbllee 3HAYCHMS
¢ynkuum Ha orpe3ke. Beimykinocts rpadumka  ¢yakuuu. JloctarodHoe ycioBue
BeIykinocTH  (yHkiuu. Toukm mneperm6a. Heobxomumoe U A0CTaTOYHOE YCIOBHUS
nepern6a. Acumntotsl GyHKIHH. [I[ppuMeHeHne Mporu3BOAHON K UCCIICAOBAHUIO (DYHKIHH
U TMIOCTPOEHUIO ee rpaduKa: cxema MOJHOro UCCel0BaHNs (PYHKIIHH.
2. Pemenue 3anmau:
— MHccnenoBanue GyHKIUN ¢ HOMOILBIO IPOU3BOIHON U MOCTPOEHUE rPpahuKOB
— Haxoxenue HauMeHblIero 1 HauboJIbILIEro 3HaueHHs PyHKIMH

Pasnen 6. ludppepennnanbHoe ncunciaeHne GyHKIMl HECKOJIbKUX MepeMeHHbIX

IIpakTuyeckoe 3ansaTue 19. Haxoxaenue sxkcTtpeMyMoB (pyHKIMHU ABYX IlepeMEeHHbIX.

1. ®ynkuum  aByx  nepeMeHHbIX. JluHMM  ypoBHA.  YacTHble  NpOM3BOJHBIE U
muddepeHpyeMocTs (QYHKIMHA JBYX TEPEMEHHBIX. OKCTpeMyM (YHKIUH JABYX
nepeMeHHbIX. HeoOxoauMoe 1 JOCTaTOuHOE YCIOBUE SKCTpEMyMa.

2. Pemenue 3agau:

— HaxoxneHnue yacTHBIX NPOU3BOJAHBIX (DYHKIIMHU JIBYX HEPEMEHHBIX
— Haxoxaenue skctpeMyma (QyHKIMH JBYX ITEPEMEHHBIX

Paznen 7. UnTerpajibHoe ucumcjieHue

IIpakTyeckoe 3ansaTue 20. Haxoskaenue HeonpeaeJeHHbIX HHTErPAJIOB .
1. Heonpenenenuslii uHTerpan. I'eoMeTpuuecKkuil CMBICI HEONPEECICHHOIO HWHTErpaa.
CBolicTBa HEoNpeneneHHOro nHTerpana. OCHOBHbBIE METOABI MHTETPUPOBAHUS.
2. Pemenue 3amau:
— HenocpencTBeHHOE HHTErPUPOBAHUE.
— HuTerpupoBanue MeTOI0M 3aMEHBI IEPEMEHHOM.
— HaxoxaeHue HHTerpagoB METOI0M UHTEIPUPOBAHUS 110 YACTSIM.

IIpakTnyeckoe 3ansaTHe 21. Borunciaenue onpeaeeHHOr0 HHTErpaa .

1. Ompenenennslii uHTErpai. ['eomeTpudyeckuii U 3KOHOMUYECKHM CMBICT OMNPEIEIEHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOrO0 MHTErpajga. BeluMciieHHE ONpeeleHHOro
WHTErpajia

2. Pemenue 3anau:

— DBpluncnenue onpeneneHHoro HHTerpana Ha OCHOBaHHUH OINIPENENICHNs HHTErpaa.

— DBbluucnenue onpeneneHHOro HHTErpaga METOJOM 3aMEHbl IIEPEMEHHON W
METO0OM MHTETPUPOBAHHUS 110 YACTSM.

— IlpunoxxeHne onpeneseHHOro NHTErpaa.

IIpakTuyeckoe 3ansaTue 22. Haxoxaenne HecOOCTBEHHBIX M /ABOMHBLIX HHTErpajioB .
Heco6ctBennsie unterpansl [ u II poma. Cxopstmuiicss u pacxoasuuiics HecoOCTBEHHBIN
uHTerpas. J[BoWHBIE MHTErpanbl, UX CBOMCTBA. OCHOBHBIE Clydad BBIYUCIIEHHUS JABOMHOIO
UHTErpajia B IPSIMOYTOJIbHBIX KOOPAUHATAX.
1. Pemenue 3amay:

— BpolunciaeHne  HECOOCTBEHHOTO HMHTErpaia Cc  OECKOHEUHBIMU  IpelielaMu
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WHTETPUPOBAHUSI.
— Bbiuncienne HecoOOCTBEHHOTO HHTETpajia OT Pa3phIBHOW (PYHKIIUU.
— Bpruncienue 1BOWHBIX HMHTETPAJIOB

Pa3nea 8. ludgdepennuanbubie ypaBHeHus. Psiabl

IpakTnyeckoe 3ansitue 23-24. Pemenue nuddepeHnua bHbBIX YPABHEHUIl IEePBOro

Nnopsi/IKa .

1. OObikHOBeHHBIE AU depeHnanbHble ypaBHEHUs TepBoro mopsaka. OOmee W yacTHOE
pemenne. 3agada Komm. Bunbl nud¢epeHnuansHblX ypaBHEHUI MEPBOrO MOPSAAKA, UX
pelieHue.

2. Pemenue 3anau:

— Pemenne nuddepeHnmanbHbIX ypaBHEHUH € pa3[eNeHHBIMU U Pa3AesSIOUIMUICS
MEePEMEHHBIMH.

— Pemenne omHOpOaHBIX U] PepeHIMATBHBIX YPAaBHEHUN TIEPBOTO MOPSAKA.

— Pemenue nuneiHbIX quddepeHInaTbHbIX YpaBHEHHUH IEPBOTo MOPsIIKa.

— Pemenue ypaBHeHus bepnyium

IIpakTuyeckoe 3ansaTue 25. UccienoBanne cX0AUMOCTH YHCJIOBBIX PSAIOB. (2 yaca)

1. Ompenenennie 4YHCIOBOTO psAga, cymma psaga. Teopema (HeoOGxomumblii mpu3HaK
CXOJIUMOCTH psAlia), CIEACTBHE M3 TEOPEMBI O pPacXoguMOCTH psnga. [locrarounsie
MPU3HAKHU CXOJIMMOCTH 3HAKOIIOCTOSTHHBIX PSIIOB.

2. 3HakoYepemayronmecs u 3HAKONEPEMEHHbIE PAIBL. [Tpusnak CXOIUMOCTH
3HaKouepeaymierocs psaaa (mpusHak JleliOnua). AGConOTHAs U yCIOBHAS CXOAUMOCTH

3. Pemenne 3amay:

® Ha HAXOXJICHHS CYMMBI psijia
® Ha HCCJICIOBAHUE CXOJAMMOCTH 3HAKOIIOCTOSHHBIX PSIOB
® Ha HCCJICIOBAHUE CXOJAUMOCTH 3HAKOUYEPEAYIOLIUXCS PSJIOB

4.4.Copnep:xaHue caMOCTOSATEJbHON padoThI

Pa3)1e.111,1, TEMbI, JUJAKTHYCCKHUEC CINHHUIbI

Pasznen 1. Anre6pa maTpuig

Tema 1. MaTpuusl
1. JluneitHast 3aBUCIMOCTH CTPOK MATPHIIBI.
2. BbInoJiHEHUE TUIIOBBIX 3aJaHUM 10 TEME

Tema 2. O06paTHas maTpuna

1. Dnementapubie TpeoOpa30BaHMS MATPUIIbl. DKBUBAJIEHTHOCTH MaTPHII.

2. Panr matpulisl 1 criocoObl ero BelurciaeHus. CBONCTBa paHra MaTpuilbl. ba3ucHbIi MUHOD
MaTpulpl. Teopema 0 paHre MaTpULb.

3. BrInosjHeHue TUMIOBBIX 33JJaHUN IO TEMe

Tema 3. CucreMbl JHHEHHBIX aJiredpanyecKuX ypaBHeHH

1. Tlpumenenue meronoB I'aycca m JKopmano — [aycca K peIIEHHIO CHUCTEM JIMHEHHBIX
YpaBHEHUM.

2. BpinmonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema 4. UccenoBanue cHCTeMbI M JTHHEHHBIX YPABHEHHH ¢ N HEH3BECTHBIMU

1. Cucrembl TUHEHHBIX OJHOPOIHBIX ypaBHEHUH. DyHIaMeHTalIbHAsI CUCTEMA PEIICHUH.
2. Mopens JIeoHThEBA MHOTOOTPACIEBON YKOHOMUKH (OalaHCOBBIN aHAIN3).

3. BrInosjHeHue TUMIOBBIX 33JJaHUN IO TEMe

Pa3nea 2. BekTopHas anredpa

Tema 5. D1eMeHTHI BeKTOPHOIi ajaredpbl

1. BekropHOoe TpOM3BEIEHHE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHEe BEKTOPHOIO
IPOM3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CMelnIaHHO€ TpPOM3BEJICHHE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHMEe CMENIaHHOTO
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MIPOU3BEICHUS Yepe3 KOOPANHATHI BEKTOPOB
3. DBrInojiHEHHUE TUIIOBBIX 3aaHUM 110 TEME

Tema 6. J/InneiiHble BEeKTOPHbIE POCTPAHCTBA

1. Tlepexom k HOBoMy O0a3wcy B IJIMHEHHOM MPOCTPAHCTBE. 3aBHCUMOCTH MEXKIY
KOOpPJIMHATaMH BEKTOPA B pa3HBIX Oa3ucax.

2. BrInonHeHne THIIOBBIX 3a0aHUN IO TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. JluneitHas Moiens oOMEHa.
2. BpinosiHeHUE TUMNOBBIX 33JaHUH 1O TEMe

Pa3znen 3. AHajuTnveckas reoMeTpus Ha IJOCKOCTH U B ITPOCTPAHCTBE

Tema 8. JInnus Ha I0CKOCTH

1. Kpussie Broporo nopsaka. OkpyxHocTb. KaHoHHueckoe ypaBHeHue. CBOWCTBa KpUBOii,
OCHOBHBIE XapaKTEPUCTHKHU.

Onnunc. Kanonnueckoe ypaBHeHue. CBOWCTBa KPUBOIl, OCHOBHBIE XapaKTEPUCTUKU.
['nnep6ona. Kanonnyeckoe ypaBHeHue. CBOMCTBAa KPUBOW, OCHOBHBIE XapaKTEPUCTHKH.
[Tapabona. Kanonnueckoe ypaBHeHue. CBOHCTBa KPUBOM, OCHOBHBIE XapAKTEPUCTUKH.
OO6nactp pemieHU JUHEHHBIX HepaBeHCTB. ['paduueckuil MeToA pelieHUs CHCTEMbI
JMHEWHBIX HEPaBEHCTB C IBYMs HEW3BeCTHBIMU. OOJacTh PEeIICHHU CUCTEMBI JIMHEHHBIX
HEPaBEHCTB.

agblrwn

Tema 9. IIpsiMmasi U IVIOCKOCTH B POCTPAHCTBE

1. KanoHunyeckoe ypaBHEHHUE NPSIMOM B IPOCTPAHCTBE.

2. YpaBHeHHE MPSIMOI B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 1BE TOUKH.

3. OOmee ypaBHeHHe npsAMOil B mpocrpaHcTBe. Ilepexox or oO0miero ypaBHEHUS K
KaHOHHYECKOMY.

4. Yromn MexJy OpsSMbIMHU B IPOCTPAHCTBE.

5. YcnoBue napajuieIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Pasznen 4. BBenenne B aHAJIN3

Tema 10. ®ynkuun

IToHsATHE KOMIIEKCHOTO YMCIa, IEHCTBHS Ha/l KOMIUIEKCHBIMH YHACIAMU.
OO6patHas GpyHKIHS.

[Tpeo6pazoBanue rpa¢pukoB QyHKIUH.

[TpumeHenne GyHKLINN B SKOHOMUKE.

. BpINOJIHEHNE TUTIOBBIX 3a/1aHUM 1O TEME

arONE

Tema 11. Ilpeneas! pyHKumi

1. Yucnossie mocnenoBareabHOCTH. OTpaHUYEHHBIE © MOHOTOHHBIE TTOCJIEIOBATEILHOCTH.

2. Tlpemen 4ucnoBoil mocneaoBaTelbHOCTU. ['eoMeTpHUeCKHUN CMBICT Tpeaena YHUCIOBON
nocaeaoBaTeabHOCTH. [Ipu3Haky cyniecTBOBaHUS Mpeiesa.

3. Ipenen ¢pynkuuu B Touke 1o I 'eiine.

4. PackpblTuE HEONPEIETCHHOCTEHN pa3TUMYHbIX TUIIOB.

5. BhInojHeHHE TUIIOBBIX 33JJaHUH 110 TEME

Tema 12. HenpepbIBHOCTh QyHKIMA
1. CsoiicTBa (hyHKIMH, HETIPEPHIBHBIX Ha OTPE3KE.
2. BrIoIHEHNE THIIOBBIX 3aaHUN IO TEME

Paszpen S. lu¢pdepennuaibHoe HCHHCAEHHE (PYHKIMI OJHOH NTepeMEeHHOM

Tema 13. IlpousBoanas u n1udpepennua GyHKuUu

1. TlpousBonHas oOpaTHOH QyHKIMH

2. TIpow3BoaHbIE BBICIINX TOPSIKOB.

3. Hcnonb3oBaHue NOHATHS IPOU3BOJAHOM B SKOHOMHUKE.

4. Tlonstue muddepennmana ¢ynakmuu. CpoiictBa muddepennuana. MHBapHaHTHOCTH
muddepeHmnmana.

Huddepennmanbl BEICIIAX TOPSIKOB.

6. BrimosiHeHNE TUMOBKIX 33JaHUH 1O TEMe

o
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Tema 14. IlpusoxkeHue Npou3BOIHOM

1. OcnoBuble TeopeMsl 0 nuddepenpoBanun pyHkuuu: Teopema depma teopema Poss,
teopeMa Jlarpanxa, Teopema Koiiu.

2. TlpaBuno Jlonurans 1uis BEIYUCICHHUS HEOTIPEICIEHHOCTEH.

3. Haubonbimee u HauMeHbllee 3HAYEHHUS (QYHKUUM HA OTpe3Ke. AJITOPUTM OTBICKAHUS
HarOOJIBIIET0 M HAMMEHBIIIETO 3HAYCHUI HETPEPHIBHON (PYHKITUH HA OTPE3KeE.

4. BblnojHEHUE TUIIOBBIX 33JJaHUH IO TEME

Pa3nea 6. luddepennuanbHoe ncuuciaeHne GyHKIMi HeCKOJIbKUX NepeMeHHbIX

Tema 15. ®yHKUMH HECKOJIbKHX NePeMEeHHbIX

[Ipenen u HeNpPepHIBHOCTH (PYHKIIUH JIBYX TIEPEMEHHBIX.

Huddepennman GyHKIHM IBYX IEPEMEHHBIX.

['panuent ¢pyHKIMM.

HauOosnbiiee 1 HaumeHblee 3Ha4eHNs GYHKLINU B 3aMKHYTON OIpaHUYE€HHON 00JIacTH.

DyHKIHUHA HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHH.

BrInonHeHNe TUITOBBIX 33JaHUM 110 TEME

TeMa 16. IlepBooOpa3nas GpyHKIUSI M HeoNpe/ieJIeHHbIH HHTerpaJl

1. Ilpocreiimue panuoHanbHble ApoOH. MHTerpupoBaHue NpPOCTEHIIMX palMOHAIBHBIX
npobeii. MaTerpupoBanne paliioOHAIBHBIX APOOCH.

2. WuterpupoBaHue TpPUTOHOMETpUUYECKUX (QyHKUuMi. HMHTerpupoBanue mpocTedimmx
uppanroHanbHbIX QyHKIMA. MHTErpansl, «<HeOepymuecs B 3JeMEHTapHBIX (PYHKITUSX.

3. BblnosjHeHue TUIIOBBIX 33JJaHUN IO TEME

Tema 17. OnpeneseHHbIH HHTErPaJI

1. 3anaua o BelYMCIEHUH 00BbEMA BBITYCKAEMOM MPOIYKLIUH.

2. HWuTerpan ¢ nepeMeHHBIM BEPXHUM TIPEICIOM.

3. Teopema o MpOU3BOAHON HHTETpaa C IEPEMEHHBIM BEPXHUM IIPEIEIIOM.

4. BrIIOJHEHNE THIIOBLIX 3a0aHUH 10 TEME

Tema 18. HecoOGcTBeHHBIC 1 ABOIHbIC MHTEIPaJibl

1. TlpubnuxeHHbIE METOABI BEIYMCIEHUS ONPEICIIEHHBIX HHTETPAJIOB

2. Vcnonb3oBaHue MOHATHUS UHTETpaia B SKOHOMHKE

3. BrImonHeHne TUTOBBIX 33JJaHUN TIO TEME

Pa3nea 8. luddepennuanbubie ypaBHeHus. Psiabl

Tema 19. Indpepennuaibubie ypaBHEHUs IEPBOI0 MOPAIKA

1. Meron Jlarpanxa (MeToJx Bapualuu HMPOU3BOJBHBIX MOCTOSHHBIX) PEIICHUS JIMHEHHBIX
HEOJIHOPOJHBIX YPAaBHEHUI NIEPBOTO NOPSAIKA.

2. Ypasuenue bepHyim, ero pemnieHue.

3. Hcnonp3oBanue nudepeHIMalIbHbIX YpaBHEHUH B 9KOHOMUYICCKONW TUHAMHKE

4. BpInoJHEHUE TUIIOBBIX 33JJaHUN IO TEMeE

Tema 20. YucsioBble U CTeNeHHbIE PAAbI

1. TlonsTue crenenHoro psaa. Paguyc, nHTEpBan CX0IMMOCTH CTEIIEHHOTO Psijia.

2. Panpl Teitnopa u Maksiopena. Pasnoskenus 51eMeHTapHbIX QYHKIHA B P,

3. BrinonHeHne TUMOBBIX 3aJaHUI IO TEME

oukrwnE

5 KOHTPOJIb KAYECTBA OCBOEHUSA JUCIUIIJINHBI

Texymuil KOHTPOJIb U IPOMEKYTOUHAsI aTTECTALMs OCYIIECTBIISIOTCS B COOTBETCTBHHU C
«lTonoxenneM 0O TeKymeM KOHTPOJE YCIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTaluu
oOyyaromuxcs B ABTOHOMHOM HeKOMMepUecKoil opranuzanuu «OOpa3zoBaTenbHast OpraHU3aIus
BbICILIEr0 00pa30BaHUM» «Y HUBEPCUTET SKOHOMHUKHU U YIIPABICHUS».

Bun mpomexyrouHoM —arrecranMu  —  3a4deT, Ok3aMeH. QPopMa IpoBenEeHUS
MPOMEKYTOUHOM aTTECTALMN — MUCbMEHHBIN HK3aMEH.

@oHJ OLIEHOYHBIX CPEICTB 10 NUCLMIUIMHE IIPUBEJEH B Npuioxenuu k PIT/I.
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6. YYAEBHO-METOJNMYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI

1. [lnapea [.B., Bricmas wmareMaTHKa: ONOPHBIA KOHCIEKT JIEKUUH /
I'.B..IlInapea. — Cumdeponons: AHO «OOBO» «YHuUBEpCUTET 3KOHOMHKU U YIPABICHUS,
2021. — 124 c. — TeKcT: 3NEKTPOHHBIMA.

2. [[TrapeBa I'.B., Beicmmas Maremarwka: y4eOHO-METOJUYECKOE IOCOOHE
(MeToaMuecKre pPeKOMEHIAIMKM K MPOBEACHUI0 CEMUHAPCKUX (mpakTtuyeckux) 3ansatuii)/ ['.B..
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHHUBEpPCUTET SKOHOMHUKH U yIIpaBiieHus», 2021. —
78 c. — TekcT: AneKTPOHHBIN.

3. [[Inapea [I'.B., Beicimiag MaremaTuka: METOJWYECKHUE PEKOMEHIAIMU TI0
OpTraHM3aIl CaMOCTOATEIbHOU paboTel oOydaromuxcs / I'.B. llnapesa. — Cumdeponons: AHO
«OOBO» «YHuBepcUTET SKOHOMUKH U yIipaBieHus», 2021. — 58c.

4, [Muapea, I'. B. Beicmas maremaruka (JInHeHHas anreOpa) : METOAMYECKUE
yKa3aHUs K BBINOJHEHUIO THUIIOBBIX pacueToB. Jlinga Hampasienuid mnoaroroBku 38.03.01
Oxonomuka, 38.03.05 buznec-undopmaruka (kBanmudukaus — Oakanasp) / . B. [llnapeBa. —
Cumdeponons : YHuUBEpCHUTET 3KOHOMUKHM U ympasienus, 2020. — 57 c¢. — Teker :
anektpoHHbt // ILludposoit obOpazoBatenbubii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: ajist aBTOPU3HP. TOJIb30BaTeei

S. [[TmapeBa, I'. B. Marematuueckuii aHaJIu3 :@ METOAMYECKUE YKa3aHUA K
BBIMIOJTHEHUIO THUMOBBIX pacueroB / [. B. IllnapeBa. — Cumdepononsr : YHuBepcUTET
9KOHOMHUKH W ynpasienus, 2020. — 74 c¢. — Tekcr : osnekrpoHHsii // Lludposoit
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum goctymna: ajisi aBTOpU3Hp. HOJIb30BaTeeH

6. [uapeBa, ['. B. Bricimas warematuka. JluneiiHas anreOpa : ydeOHoO-
METOANYECKOe T0co0ne (PEKOMEHIAINH 110 CAaMOCTOSITEIbHOMY M3Y4YEeHHUIO AucuuIumael) / I, B.
[MuapeBa. — Cumdepornonb : YHUBEPCUTET dKOHOMHUKHU U yrpasinenus, 2022. — 108 c. —
Tekcr : anexktponusiit / L{udposoit odpazoBarenshbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (nara oOpamenus: 16.01.2026). — Pexum mocrtymna:
JUISL aBTOPU3UD. NTOJIb30BaTEIEH

7. IEPEYEHB OCHOBHO¥ U JOMOJHUTEJLHON YYEBHOM JIMTEPATYPBI,
HEOBXOJUMOM JJISI OCBOEHUS TUCLHMIIIAHBI

@) OCHOGHaA umepamypa:

1. Muxun, M. H. Jluneiinas anre6pa. Y. 1. MaTpuisl u onpeaenurenu : yueOHoe
nocobue / M. H. Muxun, C. Il. Kypauna. — Mocksa : Aif [Tu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : snexrponusiii // [udposoit
o0pa3oBaTeNbHbIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/111179.html. (mara oGpamenus: 16.01.2026). — Pexum gocryma:
JUIS aBTOPHU3HP. MOJIb30BaTeNei

2. Muxun, M. H. Jlunelinas anre6pa. Y. 2. Cucrembl JUHEHHBIX ypaBHEHUH :
yuebHoe nocobue / M. H. Muxun, C. I1. Kypauna. — Mocksa : At [Tu Ap Meaua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (4. 2), 978-5-4497-1402-2. — TekcT : 3IEKTPOHHBIN //
[MudpoBoit  obpazoBatenbhbiii  pecypc [PR SMART :  [caiéit] —  URL:
https://www.iprbookshop.ru/119112.html. (mara obpamenus: 16.01.2026). — Pexum noctyna:
JUIS aBTOPHU3HP. MOJIb30BaTeNei

3. JIsmenko, T. B. Maremarudeckuii aHanu3 : yueOHO-MeTouueckoe mocodue / T.
B. JIamenko. — Taranpor : TaraHporckuit HHCTUTYT yIpaBieHUs: U 9KoHOMuUKkH, 2024. — 200 c.
— Texcr : anexktponnsiii // udposoit obpazoBatenshblii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/146871.html. (mara oOpamenus: 16.01.2026). — Pexum
JIOCTYIA: JUIsl aBTOPU3UD. MOIb30BaTENEN

0) OononnumenvHaa 1umepamypa.
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1. I'ymaii, T. A. MaremaTuka Uil CTYAEHTOB SKOHOMMYECKHX HAIPABJICHUH :
yaebnoe mocodbue / T. A. I'ynmaii, A. ®@. [onromonosa, B. A. XykoBa. — CraBpomnoisp :
CraBpOonoJbCKUI TocynapcTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c. — Tekcr :
anextpoHHed // IludpoBori obpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. (nara oGpamenus: 16.01.2026). — Pexum gocryma:
JUI aBTOPU3HP. M10JIb30BaTENCH

8. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJAUMBbIX J1JIs1 OCBOEHUA JUCHUITJINHBI

1. HNudopmannonno-npaBoBoii mopran «['apant»: oduumanpueni caiir. — URL:
http://www.garant.ru — TekcT: 3JIeKTPOHHBIHA.

2. [udposoii obpazoBarenbhblil pecype «IPRsmart»: opunmansusiii caiir. — URL:
http:// www.iprbookshop.ru/ — Tekcr: 31eKTpOHHBIA.

3. DJEeKTPOHHBI CHOPaBOYHUK MO Matematuke «lIpukimagHas MaTeMaThKay:

ounuaneueii caitr. — URL: http://www.pm298.ru/ — TekcT: 31eKTpOHHBIIA.

9. METOAUYECKHUE YKA3AHUA JJISA OBYUYAIOLIIUXCSA
1O OCBOEHUMIO JTNCHUITJIMHBbI

[Ipu npoBeneHuil JEKUMH, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATUH, CaMOCTOSATEIbHON
pabote 00yyaromuxcsi MPUMEHSAIOTCS MHTEPaKTHBHbIE (OPMBI MPOBEIEHUS 3aHATUN C IIEIIbIO
MOTPY>KEHUSI 00YJarOIIUXCS B PeATbHYIO atMoc(epy NMpodhecCHOHAIBHOTO COTPYIHHUYECTBA 110
paspelieHuto npolieM, ONTUMaIbHOM BEIpaOOTKM HABBIKOB M KayecTB OyAyILEro CreruaaucTa.
WuTepakTrBHBIE (OPMBI IIPOBEICHHS 3aHATUH TpeATIoNaraloT o0ydyeHne B coTpyaHuyecTse. Bee
YYaCTHUKHM 00pa3zoBaTeIbHOIO Ipolecca (IpernojaBaTesb U 00ydarourecs) B3auMOAECHCTBYIOT
JIpyr ¢ Apyrom, oOMEHHBAIOTCS MHPOpMaIUeil, COBMECTHO PELIAIOT MPOOJIEMbl, MOAEIUPYIOT
CUTYALHIO.

B yue6HOM mpoliecce UCTIOIb3YIOTCS HHTEPAKTUBHBIE (POPMBI 3aHITHIA:

- TBOpHYECKOE 3aJaHHe. BBIMOTHEHNE TBOPUECKUX 3aJaHUl TpeOyeT OoT 00ydaromerocs
BOCIPOM3BEICHUE MOTYYEHHON paHee UHpopMaluu B (opme, orpeaesieMoi MmpernojaBaTeiiem,
U TpeOyroleil TBOpUYECKOro MOaX0/1a;

- rpynnoBoe oOcyxaeHue. ['pynmnoBoe o0CcykaeHne Koro-mudo BONpoca HAaIpaBJIEHO Ha
JOCTMDKEHUM JIy4YIIero B3aUMONOHUMAHMS M CIOCOOCTBYET JIYYIIEMY YCBOEHHMIO H3y4aeMOro
MaTepuaia.

B xozme ocBoeHUs TUCHMITIMHBI IPU MPOBEACHUN KOHTAKTHBIX 3aHSATHHA HCIIOJIB3YIOTCS
cienyromue (GopMbl 00ydeHHSs, CIMOCOOCTBYIOMNE (HOPMHUPOBAHUIO KOMIIETCHIIMM: JIEKIUU-
JMCKYCCHM; Kelc-MeToM; pelleHHe 3ajay; CUTYallMOHHBIH aHaiu3; oOCyxkJaeHue pedepaToB U
JIOKJIaJI0B; pa3pabOTKa IPyNIOBLIX MPOEKTOB; BCTPEUHU C MPEACTABUTEISIMU FOCYIapCTBEHHBIX U
0O0IIeCTBEHHBIX OpraHU3aIHA.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCHOJIb3YEMBIX ITPH
OCYHECTBJIEHUAU OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE,
BKJUIIOYASA IEPEYEHD ITPOT'PAMMHOI'O OBECIIEYHEHUSA 1
NHP®OPMALIMNOHHBIX CITPABOYHBIX CUCTEM (ITPU HEOBXOJIUMOCTHN)

B mpomecce NEKIMOHHBIX M TPAKTHYECKUX 3aHATHH HCHOJB3YETCS CIeayolee
IporpaMMHOE 0OecrieueHHe:

*mporpammbl, obecrmeunBaronue JOCTynm B ceTh  «MHTepHeT»  (Hampumep,
«Googlechromey);

*MporpamMMbl, IEMOHCTPAIIMU BUICO MaTEPHAIIOB (HaIIpuMep, mpourpeiBareab « Windows
MediaPlayer»);
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*mporpaMMbl Uil TEMOHCTPAllMM M CO3JaHMs Tpe3eHTanmid (Hampumep, «Microsoft
PowerPoint»).
*TaOnuaHbId nporeccop (Harmpumep, «Microsoft Excely).

11. ONMCAHUE MATEPHAJBHO-TEXHUYECKOTO OBECIIEYEHUS,
HEOBXOJUMOT'O JUIsSI OCYIECTBJIEHUSI OBPA3OBATEJBLHOI'O MPOLIECCA
MO JUCUMUILIMHE

Jliis periogaBaHusl JUCIUILTMHBI TPEOYIOTCS CIICIMATbHBIE MAaTePHAIbHO-TEXHUYCCKHE
cpeacTBa (KOMIIBIOTEpHBIE Kiacchl M T.I.). Bo Bpems JEKIMOHHBIX 3aHSATHH, KOTOpbIE
MPOBOSATCS B OOJBIION ayIUTOPUHU, UCHOIB30BaTh MPOEKTOpP IS JAEMOHCTpPAILMU CIAWJIOB,
cXeMm, TaOJIMIl M TPOYEero Marepuaia, MyJIbTHMEAHiHbIC mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJI IPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(OHBI.

[TepeueHbINIIEH3MOHHOTOUCBOOOTHOPACTIPOCTPAHAEMOT OTIPOT PAMMHOT000€CTICYeHH S, BT
OMUYHCIICOTeUeCTBEHHOTOnpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxwuarop 7-zip,Adobe Reader, Koucynprant Ilmtoc, Kaspersky Security, VLC, Media Player,
IIpomereil.
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