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MecTo IUCHUIIMHEI B
ctpykrype OITOIT

JlucuIInHa OTHOCUTCS K 00sI13aTelIbHOM JacTH 0J10Ka 1. «IuCIUILTHHEI
(MomynH)» IporpaMMBI OaKamaBpuaTa

KowmrmeTenum,
(hopMupyembIe B pe3ynbTaTe
OCBOCHUSI IUCITUTUINHBI

YK-1

CopneprkaHrie TUCITUTUIAHBL

Paznen 1. Anre6pa maTpuir
Tema 1. MaTpurist.
Tewma 2. OOpaTHas MaTpuIa
Tema 3. CucteMbl JTMHEWHBIX anreOpanyeckuxX ypaBHEHHM.
Tema 4. HccnemoBaHue CHCTEMBI M JUHEHHBIX ypaBHEHHH C 1
HEU3BECTHBIMHU.
Paznen 2. BexTopHast anredpa
Tewma 5. DeMeHTBI BEKTOPHOM anreOpbl
Tema 6. JIuHeiiHbIe BEKTOPHBIE IPOCTPAHCTBA
Tewma7. JluneitHple 0TOOpaKEHUS
Pazgen 3. AmnanuThueckas TEOMETpUS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE
Tema 8. JInHMA Ha TUIOCKOCTH
Tema 9. IIpsimast ¥ IIIOCKOCTH B MTPOCTPAHCTBE
Paznen 4. Beenenue B aHanus
Tema 10. dyHKIIUN
Tewma 11. [penens pynkIHit
Tema 12. HenpepbsiBHOCTH QyHKITHIA
Pasnen 5. luddepennuansaoe ncurncnenne QyHKIUN 0aHON
MEPEMEHHOU
Tema 13. [IpousBoanas u quddepeHnuan GyHKIun
Tema 14. [lpunokeHne Mpou3BOTHON
Pasmen 6. JluddepennuanpHoe wucumcnenne QGYHKIUHA HECKOIBKUX
MEPEeMEHHBIX
Tema 15. ®yHKIINN HECKOIBKHUX MTEPEMEHHBIX
Pazpen 7. UHTErpanbHOE UCUUCICHUE
Tema 16. [lepBooOpa3Has ¢pyHKUMS 1 HEONPEAEICHHBIA HHTETPal
Tewma 17. OnpeneneHHbI HHTETPAT
Tema 18. HecoOcTBeHHBIE M JBOWHBIE WHTETPAIBI
Paznen 8. luddepenuunansupie ypaBHeHUs. Paasl
Tema 19. [TucddepeHnmanbHbie ypaBHEHUS IEPBOTO MOPSIKA
Tewma 20. UucnioBble U CTENCHHBIE PSJIBI

OO0mas Tpy10eMKOCTh
JTUCITUTUTAHBI

OOGasi TPy10eMKOCTh JIUCHUILTHHBI cocTaBisieT 10 3a4eTHBIX €IUHHIL
(360 gacos)

®dopma NpoMeKyTOUHOU
aTTecTalun

3auer, dK3aMeH
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1.Ilens u nepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JUCHHIIIHHE, COOTHECEHHBIX
¢ IVIAHMPYEeMBbIMH Pe3yJIbTATAMM O0CBOCHHS NPOrpaMMbl 0akajaBpuara

Lenpto u3yuyeHUs IUCUUILUIMHBI «Bpiciias mareMatuka» sBisercs (OpMUPOBAHHE Y
O6yanOH_[I/IXC$I CHCTEMBl 3HAHWM W HABBIKOB II0 BBICHICH MaTEMATHUKCEC, HCO6XOIII/IMLIX JJIA
pellleHus TOCTAaBIEHHBIX YIIPaBICHYECKUX 3aay.

B pesymbrare ocBoenuss OIIOIl OakamaBpuata oOOydYarOUIUIiCS JOJDKEH OBJANETh
CIICYIOIIMMHU Pe3yJIbTaTaMK 00yYeHHs 10 AUCIUILIMHE:

Koani Pe3yabTarsl Ilepeyenb MIaHNMPyeMbIX Pe3yJbTATOB 00y4YeHUs
KOMIIETeHIINH OcBoenus OITOII Mo AUCHUILJINHE
YK-1 Crocoben VK-1.13HaeT OCHOBBI CHCTEMHOIO IIOAXOJa K

OCYIIECTBIISITh TIOUCK, |OCYILIECTBICHUIO IMOMCKA, KPUTHYECKOIO aHalu3a H
KPUTHYECKUI aHAIM3 U |CHHTe3a WH(OpMalUU A PEUICHUS MOCTaBICHHBIX
CUHTE3 MHpOpMAIUK, [3ajad;

npuMeHsTh cucTeMHblld [YK-1.2.YMeeT NpUMEHATH CHCTEMHBIM MOIXOA HA|
MOJIXOJT IJISl PEIICHUST  |OCHOBE ITOMCKA, KPUTHYCCKOTO aHAJM3a W CHHTE3Q
MOCTaBIIEHHBIX 337a4  [MHGOpMauu TUISE pelieHus 3a1aq B
rpodeccnoHabHOM 00J1acTH;

VK-1.3.Biageer HaBbIKAaMU T[IOMCKa, CHHTE3a U
KpUTUYECKOrO0 aHalm3a WHPOpPMAIlMK B  CBOEH
podeccroHanbHOil 00sIacTH; BIaJeeT CUCTEMHBIM
[1OJTX0JIOM ]ISl PEIIICHHSI TOCTABJICHHBIX 3a]1a4.

2.Mecto nucuumiannel B cTpykrype OITIOII 6akanaBpuara

JucnumnmHa b1.0.09«Briciras MaTremMaTHKa» OTHOCHUTCS K 00s3aTeNbHOM yacTr Oyoka 1.
«Jducrunnunel (Moxynu)» yuebnoro riana OITOIT 6GakanaBpuara 1o HampaBICHUIO TOTOTOBKU
19.03.04 TexHomnorus NPOAYKIIMHM U OpTraHHU3alys OOIIECTBEHHOrO NHTaHUs. JlucuurinHa
«BpIcmias MaTeMaTHKa» U3ydaeTcs oOydarolnmuMucs o4Hoi Gopmbl o0ydeHus B 1, 2 cemectpax,
OYHO-3204HON (hopMbI 00yueHus — B 1, 2 cemecTpax.

3HaHUSA, YMEHUS U HABBIKM, MOJYYEHHbIE INPH H3YYEHHHM AUCHUIUIMHBI «Bpicmas
MareMaruka», OyayT HEoOXOAUMBI IS YIJIYOJIEHHOTO U OCMBICIEHHOTO BOCIPHUSTHUSA
JTUCIUILINH: «OyXTaITepKUN y4eT B pECTOPAHHOM XO3SHCTBEY», « DIKOHOMHUKA OpTraHU3alu»

3.00beM AUCHUILIMHBI B 324€THBIX €IMHUIIAX € YKA3aHHEM KOJHYECTBA aKAJeMHYECKUX
4acoB, BbIJI€JIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yalluxcs ¢ npenojaBaresieM (o BUIaM

3aHATHI) HHA CAMOCTOSATEIbHYIO Pa00Ty 00yYaK0IIUXCS

O6mmas TpyaoeMKocTh (00beM)aucuuIInHbl cocTaBinseT 10 3aueTHbIX enuHuI (3.€.), 360
aKaJIEMUYCCKIX YacoB.

3.1. O0béM IMCHUILUIMHBI 110 BUAAM Y4eOHbIX 3aHATHI (B Yacax)

Juis1 ouHoii popmbl 00yueHUs
O6mas Tpyao&€MKOCTh TUCIUTLIHHBI cocTaBiseT 10 3auérubix equnaui 360 yacos



O0BEéM TUCHUTIIIINHBI

Bcero uyacon

OO11ast TPyA0eMKOCTh AUCIUILTUHBI 360
KonraktHas pabota 96
AynutopHas paboTa(Bcero): 96
Jlexuun 46
CeMHUHApBI, MPAKTHYECKUE 3aHITUS 50
CamocrosiTenpHast padbota o0ydaronuxcs (BCero) 228
KypcoBas pabota -

3auer +

DK3aMeH 36

151 0uHO0-3204HOM GopMBI 00yUeHH S
OO61mas Tpya0€MKOCTh JUCHUTUINHBI cocTaiser 10 3auérHbix equani 360 yacos

O0BLEM TUCHUILTTHHBI

Bcero uyacon

O01ast TPYA0EMKOCTh AUCIUTIIHHBI 360
KonrtakTHas pabora 78
AynuropHas pabota(Bcero): 78
Jlexkuun 36
CeMUHApBI, MPAKTHYCCKUE 3aHSITUS 42
CamocTosiTenbHas padoTta o0yyarouuxcs (BCero) 246
KypcoBas pabota -

3auer +

DK3aMEeH 36

4. Coep:xkanue JUCHUILIHHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aejam) ¢
YKa3aHUeM OTBEeJCHHOr0 Ha HUX KOJIMYeCTBA aKaJleMUYeCKMX YaCOB U BU/I0B
yueOHBIX 3aHATHI

4.1. Paznennl TMCUMILUIMHBI M TPYA0EMKOCThb M0 BUAAM YUeOHBIX 3aHATHII (B
aKaJeMHU4YeCKHX Yacax)

HanmeHoBaHMe TeMbl Bcero KosmuecTBo yacos
KonTrakTHas padora Bueayaur.
=2 padora
5 o Qo Jexuun IpakTuyec | CamocT.
é S Ce,', KHe padora
=) o o o o o o o
¢ £/¢8 %8 &8 8
=) o =) o o o
Paszgea 1. Anredpa maTpun 56 56 8 8 12 10 36 38
1. |Marpwuubt 10 10 2 2 2 2 6 6
2. |OGpaTHas maTpura 14 14 2 2 2 2 10 10
3. |Cucrtembl JHHEHHBIX 14 14 2 2 4 4 8 8




anreOpanvyecKux ypaBHEHUH

4. |HccnegoBaHue CUCTEMBI M

JMHENHBIX YpaBHEHUN C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Pasnen 2. Bekropnas aiaredpa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JluHeliHbIC BEKTOPHBIC 16 16 2 2 ) 2 12 12
OPOCTPAHCTBA
7. |JluHeliHbIC OTOOpAKEHUS 20 20 4 2 4 4 12 14
Pa3znes 3. AHasIMTHYECKASA TeOMETPHUSA 40 40 4 5 4 0 32 38
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIuHus Ha mIOCKOCTH 20 20 2 2 2 0 16 18
9. |IIpsmas u IIJIOCKOCTh B
HpocTpaHCTBe 20 20 2 2 16 | 20
Paznea 4. Beenenune B aHa 3 34 34 6 6 6 6 22 22
10. | yakiuu 12 12 2 2 2 2 8 8
11. | IIpenensr Gpynkumii 12 12 2 2 2 2 8 8
12. |HenpepbiBHOCTH (hYHKITUH 10 10 2 2 2 2 6 6
Paznen o. JAunddepenuuanbHoe
HCYMCJICHHE pynkumii oauoii| 46 46 6 6 6 6 34 34
nepeMeHHOn
13. | ITpousBoanHas u nuddepeHuan 26 26 4 4 4 4 18 18
byHKINN
14. | ITpunoxeHne Npou3BOJHON 20 20 2 2 2 2 16 16
Paznen 6. JAunddepenuuanbHoe
ucuyucjienme (QyHkuuii Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHBIX
15. | ®yHKIIUU HECKOJBKUX MEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgen 7. UnTerpajibHoe MCUMCICHHE 50 50 6 4 3] 6 38 40
16. | ITepBooOpaznas byHKIMA u| g 18 5 5 5 5 14 14
HEONPEIEIECHHBIN UHTETpall
17. | OnpeneneHHbIi HHTETpa 18 18 2 2 2 2 14 14
18. |HecobOcTBeHHBIE u JIBOMHBIE 14 14 5 5 5 10 12
WHTETPAJTBI
Paznen 8. ludgdepenuuanbubie 34 34 6 5 6 4 22 28
ypaBHeHus1. Psiabl
19. | Juddepennuanbubie ypaBHEHUs 29 29 4 5 4 4 14 | 16
NIEPBOTO MOPSIIKA
20. |YucroBsie U CTETICHHBIE PSIIBI 12 12 2 2 8 12
Bceero nmo aucnumnine 324 324 46 36 50 42 228 | 246
Konrtpoin 36 36
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246

4.2. ConepxxaHue TMCUMILUIUHBI, CTPYKTYPUPOBAHHOE MO TeMaM(pa3aenam)




Paszpnenl. Anredpa maTpun

Tema 1. MaTpuupbl.

[enu u 3a1auy JUCIUIINHEL.

[TonsTe MaTpwuIlbl, OOIIMI BUA MaTpullsl. PaBHbie MaTpuibl. Buasl Mmatpuil. JInnelinbie
orepanuy HaJ MaTpPULIAMHU: CJIOXKEHUE MATpHUl, YMHOXE€HHE MaTpullbl Ha uucio. CBoiicTBa
onepauuii. Onepauuu Haja MaTpULIAMU: TPAaHCIIOHWPOBAaHUE, YMHOXKeHHe Mmarpul. CBoiicTBa
onepauvii. JInHelHas 3aBUCHMOCTb CTPOK MaTpPHIIBIL.

Tema 2. O0paTHass MaTpuna

Onpenenureny KBaapaTHbIX MaTpull. CrIocOOBI BEIYUCIICHUS ONpeaeauTeneit 2-ro, 3-ro u
BbICIIUX TOpsAaKoB. CBolicTBa ompenenurteneil. MUHOPBI U anreOpanyecKkue TOTOTHEHHS K
JJIEMEHTaM. BBIUUCIIEHHE ONpeeNuTeNsl pas3ioKeHHEeM 10 CTpoke (cTonbiy) (Teopema
Jlamaca).

OOpatHas Matpuna. AITOPUTM BBIYHCICHUS OOPaTHON MaTpuIlsl. PereHne MaTpUyHbIX
ypaBHeHui Busa AX=B, XA=B.

DneMeHTapHbIe TpeoOpa30BaHMs MATPUIbl. DKBUBAJICHTHOCTh MAaTpUIl. PaHr MaTpuiibl u
crocoObl ero BelumMcieHus. CBoiicTBa paHra marpuiisl. bazucHeiii MmuHop matpuiisl. Teopema o
paHre MaTpHIIBL.

Tema 3. Cucrembl JIHHEHHBIX aJredpandecKux ypaBHeHH.

Cucrembr nuHeHHBIX anreOpandeckux ypaBHeHUH (CJIAY). Pemenune CJIAY. Buubl
CJIAY. Pemenune cucteMm JIHMHEWHBIX YpaBHEHHH MeTonoM oOpaTHOW Matrpuilbl. Teopema
Kpamepa. Penienue cucrem JIMHEMHBIX ypaBHeHU MeTo10M Kpamepa.

Pemenue cucrem nuHEHBIX ypaBHEHUM MeTtofoM l'aycca. Pemenue cucrtem JIMHEMHBIX
ypaBHenui metonom JKopaano — I'aycca. [Ipumenenne meronoB ['aycca u XKopaano — ['aycca k
PELICHUIO CUCTEM JIMHEHHBIX YPABHEHUMN.

Tema 4. UcciienoBanue cucteMbl M JIMHEHHBIX YPABHEHHMH ¢ N HEU3BECTHBIMHU.

Kpurepuii coBmectumoctu CJIAY (Teopema Kponekepa-Kanemnu). HccnenoBanue
CHCTEM M JIMHEHHBIX YPABHEHUI C N HEM3BECTHBIMU.

OOmuit TOpSAIOK pelIeHHs] CHCTeMbl IUHEHHBIX ypaBHeHHH. PemieHue cucreM m
JUHEHHBIX YpaBHEHUH C N HEU3BECTHBIMH B Ciydae, €CJId pPaHI CHCTEMbl MEHbIIE YHuCiIa
HEU3BECTHBIX.

CucreMbl TMHEHHBIX OAHOPOAHBIX YpaBHEHUN. DyHIaMEeHTaIbHAs CUCTEMA PELLIEHUH.

Monens JIeoHThEBa MHOTOOTpACIIEBOM YIKOHOMUKH (OaaHCOBBIN aHAU3).

Pa3nea 2. BekTopHas anredpa

Tema 5. J1eMeHTHI BEeKTOPHOI aJredpbl

BexkTop Ha miIocKocTH M B IpPOCTpaHCTBE. JIMHEWHBIE omepanuu HajJ BEKTOpaMH B
reometpuueckor popme. [lonstue Gazuca BEeKTOPOB B MpocTpaHcTBe. Pa3nokeHue BeKTOpa 1Mo
6a3ucy. OpToHOpMUpPOBaHHBII 6a3uc B mpocTtpaHcTBe. [IpsiMoyronpHas cucreMa KOOpJIMHAT B
npocTpaHcTBe. Pa3nokeHue BekTOpa MO OPTOHOPMHPOBAaHHOMY Oa3uCy B IPOCTPAHCTBE.
JIuneiiHble onepanyuy HajJ BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMH.

CkansipHOE€ TIpOM3BEACHHME BEKTOpPOB, €ro CBOWCTBA. BpIpakeHHE CKaIspHOTO
MPOU3BEICHUSI 4Yepe3 KOOPJIMHAThl BEKTOPOB. YToid MeXAy BeKTOpamH. Y CIOBUS
KOJUIMHEAPHOCTH M OPTOTOHAJIBHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOMCTBA. BbIpakeHHME BEKTOPHOTO MPOM3BEACHUS 4epe3 KOOpPAMHATHI BEKTOpOB. CMellaHHOe
IIPOU3BENICHUE BEKTOPOB, €r0 CBOWCTBA. BpIpakeHHE CMEIIAHHOTO IPOM3BEACHUS YEpE3
KOOpJMHATHl BEKTOPOB

Tema 6. JInneliHble BeKTOPHbIE POCTPAHCTBA

N — MepHbI BekTOop. JIMHEHBIE onepanuu HaJg N — MEPHBIMH BEKTOpaMH. JIMHeWHas
3aBUCUMOCTh M HE3aBUCUMOCTHb BEKTOPOB. JIMHelNHOe (BEKTOpHOE)IpocTpaHcTBO. basuc u
pPa3MEpPHOCTh JIMHEWHOrO MPOCTpaHCTBAa. EBKIMIOBO mpocTpaHCcTBO. JIMHeHOE N-MepHOE
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IIPOCTPAaHCTBO. ba3uc u pazMepHOCTh N-MEPHOTO JUHEHHOrO nMpocTpaHcTBa. Ilepexon k HOBoMY
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCUMOCTb MEXAYy KOOpIMHATAMH BEKTOpa B Pa3HBIX
Oaszucax.

Tema7. J/Inneiinbie 0TOOpaKEeHUSI

Jluneitnpie omnepatopbl (oTOOpaskeHus, mpeoOpazoBanusi). JlelcTBUsS Haj JTUHEHHBIMHU
ornepaTopamu. Martpuna nuHeitHoro omeparopa. TeopemMa 3aBUCMMOCTH MEXIY MaTpuULaMU
OJTHOTO M TOTO K€ oreparopa B pasHbIX 0a3ucax. CoOCTBEHHBIE 3HAYCHHS M COOCTBEHHBIE
BEKTOPbl JIMHEHHOTO ormepaTtopa. HaxoxneHue COOCTBEHHBIX 3HAYEHMH U COOCTBEHHBIX
BEKTOPOB JIMHEMHOTrO oneparopa. JIuneitnas moaens oOMeHa.

Pa3nea 3. AnHanuTn4yeckasi reoMeTpHs Ha IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInHMA HA NJIOCKOCTH

JIuHus HaA IUIOCKOCTH. YpPaBHEHHME JIMHUM HA IUIOCKOCTH. YPaBHEHHsA IIPSAMOM Ha
IUIOCKOCTH. YpaBHEHHE MNpsIMOM ¢ yrioBbIM ko3 duuumeHntom. OOuiee ypaBHEHHE MPSMOM.
YacTHbie citydan 0011IeTr0 ypaBHEHHS MPSMON. YpaBHEHUE MPSIMOM, MPOXOIAIIEH Yyepe3 TaHHYIO
TOYKY B JIAaHHOM HaIIPaBJICHUU. Y PaBHEHUE NPSAMOU, IPOXOAAILIEH Yepe3 IB€ TOUKU. Y PaBHEHHE
IIPSIMOM B OTpe3Kax. Y paBHEHUE NPSMOM, POXOAAIIEH Yepe3 JaHHYIO TOUKY NEPIEHANKYIIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE NApAJUIEIbHOCTH U NEPIEHIUKYIIPHOCTH
npsAMBbIX. PaccTossHUE OT TOYKM 10 TIPSIMOM.

Kpussie Broporo nopsaka. OxpyxHocTs. KaHoHn4eckoe ypaBHeHnue. CBOMCTBAa KPUBOIA,
OCHOBHbIE XapakTepucTuku. Jsuunc. Kanonnueckoe ypaBHeHue. CBoWCTBa KpUBOIl, OCHOBHbIE
xapakrepuctuku. ['mnepbomna. Kanonuueckoe ypaBHeHue. CBoiicTBa KpUBOH, OCHOBHBIE
xapaktepuctuku. [lapaGoma. Kanonunueckoe ypaBHeHue. CBolicTBa KpHUBOM, OCHOBHBIE
XapaKTEPUCTHUKHU.

Tema 9. IIpsiMasi M IJIOCKOCTH B MPOCTPAHCTBE

YpaBHEHHE IUIOCKOCTH B IIPOCTPAHCTBE, MPOXOIALIEH 4Yepe3 NaHHYK TOUYKY
MEePHEHANKYIISIPHO JaHHOMY BeKTopy. OOIiee ypaBHEHUE IIIIOCKOCTH B MPOCTpaHCTBE. YacTHBIE
cilyyau OOILEro ypaBHEHHUs IUIOCKOCTH. YpaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOAsLIeH
yepe3 TPU JaHHbIE TOYKHU. YPAaBHEHHME IINIOCKOCTH B IIPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IIJIOCKOCTSIMU, YCJIOBUS NApaJIEIbHOCTH U NEPIIEHUKYIAPHOCTH ABYX INIOCKOCTEH.

Kanonnueckoe ypaBHeHME TpsAMONM B NPOCTPAHCTBE. YpaBHEHHE MpsMON B
IPOCTPaHCTBE, MPOXOAsmel depe3 aBe Touku. OOIee ypaBHEHHE MPSMOW B MPOCTPAHCTBE.
[lepexon ot oO1Iero ypaBHEHUS K KaHOHHMYECKOMY. YTOJI MEXAYy HPSIMBIMU B IPOCTPAHCTBE.
VYcnosue napajienbHOCTH U NIEPIEHIUKYIIIPHOCTH MPSAMBIX B IIPOCTPAHCTBE.

Beinykiible MHOXecCTBa B n-MepHOM mpocTpaHcTBe. OOnacTh pemeHui JTMHEWHBIX
HepaBeHCTB. ['papuueckuii MeTOn pelIeHHs CUCTEMbl JMHEMHBIX HEpPaBeHCTB C JABYMS
HeusBecTHbIMH. O0IacTh PEeLIeHUI CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pa3nen 4. Beenenne B anajaus

Tema 10. ®yHkuuu

Yucna. [ToHATHE KOMIUIEKCHOTO YHCIIA, ICHCTBHS HaJl KOMIUIEKCHBIMU YHCITAMHU.

[Tonstue wmHOXecTBa. OCHOBHBIE TOHSATHS TEOpUM MHOXecTB. Ormnepauuu Haj
MHOXecTBaMU. OCHOBHBIE YHCIIOBBIE MHOXKECTBA.

[Tonstue @ynkmun. CrnocoObl 3amanus ¢yHkuud. OCHOBHBIE CBOMCTBA (DYHKIMH.
Knaccudpukanusa ¢ynkuuit. OcHOBHbIE 3JeMeHTapHble (QyHKUMM U uX rpapuku. CroxxHas
¢ynkuus. OOparnas ¢ynkuus. DyHkius, 3agaHHas HesBHO. IIpeoOpa3zoBaHue rpadukoB
¢byuknuil. [Ipumenenne GyHKIUN B 9JKOHOMUKE.

Tema 11. Ipeaenn! pyHKumii
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Yucnossie nocnenoBaTebHOCTH. OrpaHMYEHHBIE M1 MOHOTOHHBIE IOCJIEI0BATEIBLHOCTH.
IIpenen 4wncaOBOM MOCIENOBATENBHOCTH. ['€OMETpUUECKMI CMBICH Tpelesaa YUCIOBOU
nocJyeA0BaTenbHOCTH. [Ipu3HaKu cylecTBOBaHUS Ipeea.

[Ipenen ¢pynknuu B 6eckonedHocTH. [Ipenen ¢dynkmuu B Touke (mo Komu u mo I'eiine).
OcHoOBHBIE TeOpeMbl O mpenenax ¢yHKuui. beckoHeuno wmanble W OECKOHEYHO OoJbIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeyvaTelIbHbIE ITPEeeIibl. PacCKpbhITHE HEONIPEAEIEHHOCTEW pa3InYHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH QYHKIHA

Opnocroponnue npezaensl. HenpepslBHOCTh (QYHKUMI B TOUKe M Ha MHTEpBaje. TOuku
paspbiBa (QyHkuuu. Krnaccuduxamus touek paspeiBa. KycouHo-HempepbIBHbIE (QYHKIIMH.
CpoiicTBa (QyHKIUMH, HENPEpPHIBHBIX B TOYKe. HempephIBHOCTH 3JEMEHTapHBIX ()YHKIIHHA.
CgoiicTBa GyHKIIHUMA, HETIPEPHIBHBIX HAa OTPE3KE.

Pa3nen 5. lu¢depennnanbHoe ucuucjienue pyHKuuii 01HOI nepeMeHHOit

Tema 13. IIpousBoanas u AudpdepeHuna GyHKIuu

3amaun, NPUBOAAIIME K TMOHATHIO Mpou3BoAHON. OmpeneneHrue MNPOU3BOIHOM, ee
TeOMETPUYCCKUHN, MEXaHUYECKHI U YKOHOMHYECKHH CMBICI. CBSI3b MEXAY HENPEPHIBHOCTHIO U
mubdepeHpyeMocTbio  GyHKUMU. [Ipom3BOJHBIE OCHOBHBIX AJIEMEHTApHBIX (DYHKIIUM.
OcnoBHbIe TipaBuiIa AudepeHnnpoBaHus.

[TpousBoaHas cnoxkHoit u oopatHoi hyHkiui. JuddepennpoBanue HesBHON (yHKIUH.
Jlorapudmuueckoe muddepenupoanne. [Ipon3BoaHbIe BBHICIINX MOPSAAKOB. Vcmons3oBaHue
MOHSITHS IPOU3BOIHOM B SKOHOMHUKE.

[Tonsatne muddepennnana ¢ynkuuu. CpoiictBa nuddepenimana. HMHBapuaHTHOCTH
muddepennuana. IuddepeHnnanbl BBICIIAX TOPSIKOB.

Tema 14. IlpuiioxkeHue Npon3BOAHOM

OcHoBHBIE TeopeMbl 0 AupdeperunpoBannn GyHkimu: Teopema depma teopema Poss,
teopeMa Jlarpanxa, teopema Komm. [IpaBumno Jlonurans aJisi BBIYUCIEHUS HEONIPEACTIEHHOCTEM.

[Tpu3Haku Bo3pacTaHus U yObIBaHUS (YHKUMHU. DKCTpEeMyMbl (GYHKIHUH, HEOOXOAUMOE U
JIOCTaTOYHBIE YCIIOBUSI dKCTpeMyMa GyHKinu. Hanbompiniee u HauMeHblIee 3HaYeHUST PYyHKITUN
Ha OTpe3Ke. AJITOPUTM OTHICKAHHMsI HauOOJIbLIET0 M HAUMEHBLIETO0 3HAYEHUH HeNpepbIBHON
¢byHKIIMM Ha oTpe3ke. BoimyknocTs rpaduka ¢yHKuuU. JlocTaTouHOE YCIOBHE BBIMYKIOCTH
¢ynkuuu. Touku nepernba. HeoGxoanmoe M J0CTaToyHOE YyCiOBUs Mepernda. ACHUMITOTHI
rpadpuxa Qynkuuu. [IpumeHeHne Mpou3BOIHON K HCCIENOBaHUIO (PYHKIIMU M MOCTPOCHUIO €€
rpaduka: cxema MoJIHOTo UCCIeI0BaHUs (DYHKIIUH.

Paznen 6. ludpepenunanbHoe ncuucieHue GyHKIUH HECKOJIbKHX MepeMeHHbIX

Tema 15. ®yHKUIMH HECKOJbKHX NepeMeHHbIX

OyYHKIUN HECKOIBKUX MepeMeHHbIX. OYHKIUHU ABYX NepeMeHHbIX. O0IacTb onpeaeneHus
u rpapuk GyHKIUU JIBYX nepeMeHHbIX. JIunuu ypoHs. [Ipenen u HenmpepbIBHOCTH (YHKIIUH
JBYX IepeMeHHbIX. YacTHple MNpou3BOAHBIE U JIU(B(EepeHIUPYeMOCTh (YHKLIUU JBYX
nepeMeHHbIX. Juddepenyman GyHKIUN 1ByX NepeMEeHHBIX. [ paaueHT QyHKIUH.

OkcTpeMyM (YHKIMM JIByX TIepeMeHHbIX. HeobOxoaumoe U /10CTaTOYHOE YCIOBHE
skcTpemyMa. Hambosbliee M HauMeHblllee 3HaYeHHUsS (YHKIMHA B 3aMKHYTOH OrpaHHMYEHHOMN
obsactu. Y CIOBHBIN dKCTpeMyM. MeTon MHOXUTeNel Jlarpanka.

@DYHKIIMH HECKOJIBKUX NIEPEMEHHBIX B )KOHOMHUYECKOMN TEOPHUH.

Pa3nen 7. UnTerpajibHoe NCHUCIEHUE

Tema 16. [lepBooOpa3Hasi pyHKIMS ¥ HeonpeaeTeHHbI HHTerpas

[Tonsitue mepBooOpasHoit (yHkimu. Teopembl o mepBooOpaszHbix GyHKIMU. [loHsATHE
HEONPEIeTICHHOTO UHTEerpaia. I 'eoMeTpuueckuii CMBICT HEOMpeaeIeHHOro nHTerpaia. Taomuma
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OCHOBHBIX uHTerpanoB. C(BolicTBa HeompeaeneHHOro uHrerpaiga. (OCHOBHBIE METOJbI
WHTETPUPOBAHUSA:  HENOCPEJICTBEHHOE  HMHTETPUPOBAHME,  HMHTEIPUPOBAHUE  METOAAMH
HIOJICTAHOBKH (3aMEHBI IEPEMEHHOMN), MHTETPUPOBAHUE IO YACTSIM.

[Tonsitue pammoHansHOM npodu. [Ipoctelimme parmoHanbHbIe ApoOH. WHTEerpupoBanune
IPOCTEHIINX pallMOHAIBHBIX Apo0el. IHTerpupoBaHue paloOHaIbHbBIX IPOOEi.

WUuTerpupoBanue TpUroOHOMETpHUecKUX (QyHKuuid. VIHTerpupoBaHue MPOCTEHUIINX
UppanroHaIbHBIX QyHKIMA. IHTErpaisl, «Hebepyumecs» B 3J1€MEHTapHBIX (PYHKIHIX.

Tema 17. OnpenesieHHbII HHTErPaa

[londaTHe omnpeneneHHoro wuHrerpana. ['€OMETPUYECKM U 3KOHOMUYECKUH CMBICI
OTIpeIeIEHHOr0 UHTErpaja. 3ajjadya O BEIUMCICHUH 00beMa BBIITycKaeMon MpoyKiuu. Teopembl
00 wuHTEerpupyemMocti QyHKuuu. CBOWCTBAa OINpENENIeHHOr0 HWHTErpaja M IpaBWiia €ro
BbluKcieHHs. Bpruucienue omnpeneneHHoro unHrerpana (MHTerpan ¢ mepeMeHHBIM BEpPXHUM
IIPEJIEIOM, TEOpEMA O MPOU3BOJHON MHTErpaia ¢ NEpPEMEHHBIM BEpXHUM npenenoM. Popmyna
Herotona-JleitOnuna). MeToa MOJACTaHOBKM (3aMEHBbI MEPEMEHHON) M HWHTEIPHUPOBAHUS II0
4acTsIM B OIPEJEICHHOM HUHTErpajle.

Tema 18. HecoOcTBeHHbIE U IBOIiHbIE HWHTErpPajbl

Heco6ctBennnie unterpansl [ u Il poma. Cxondmuiics u pacxoasuiicss HeCOOCTBEHHBIN
uHrerpai. [lpusznaku cxogumocTu.

[TpuOn>keHHbIE METO/bl BBIYMCICHHUS OIpPENETIeHHbIX UHTerpasioB lcnosib3zoBanue
MOHATHUSL UHTErPajia B SKOHOMUKE

JIBoiiHble MHTErpaibl, UX cBoiicTBa. OCHOBHbBIE CIy4yau BBIYMCIEHUS JBOMHOIO MHTErpaja
B MPAMOYTOJbHBIX KoopauHaTax. [loBTopHBIE MHTErpanbl. CBeAeHUE NBOMHBIX MHTETPAIOB K
HOBTOPHBIM.

Paznen 8. luddepenuuanbupie ypaBHeHusi. Psabl

Tema 19. InddepenunaibHble ypaBHeHHs MEPBOro MOPsIKa

OCHOBHBIE TOHATHUS U IPUMEPHI 3a/1a4, MPUBOAAIUX K AU (HepeHInaTbHBIM YPaBHEHUSM.
OO0bIkHOBEHHbIE U pepeHnanbHbIe YpaBHEHHS epBoro nopsaka. O0iiee n yacTHOE peleHue
JIY nepsoro nopsaka. 3anada Komm. Teopema 0 CymecTBOBaHMM U €IMHCTBEHHOCTH PELLIEHUS
3aaaun Komm.

Juddepenunanbaple ypaBHEHHs ¢ pa3Aei€HHBIMU U Pa3JeNIOUMMUCA HEepEeMEHHbIMU
nepBoro mnopsaka, ux pemenue. OnpHopoaHble auddepeHIraTbHbIe ypaBHEHUS IEPBOTO
NOpsIIKa, UX peleHue. JInHelHble OAHOPOJHBIE U HEOAHOPOAHBIE YPAaBHEHHUS IIEPBOTO MOPSAIKA.
Meton W.bepnymnmu pewmenus JIJIY. Meron Jlarpamxka (Meron BapualUy TNPOU3BOJIbHBIX
nocTosHHBIX) pemenus JI/1Y. YpaBuenue bepayniu, ero pemenue.

Hcnonp3oBanue nudQepeHnanbHbIX YpaBHEHUH B SJKOHOMUYECKON TUHAMUKE

Tema 20. YucJioBble U CTeNEHHbIE PSIIbI

OnpeneneHre YUCIOBOro psiga, cymma psga. CroicTBa cxomsmmxcst psaaoB. CXoauMoCTh
reomerpuueckoro psjaa. Teopema (HeoOxoauMeblil MpU3HAK CXOAMMOCTH psijia), CIEICTBHE U3
TEOPEMBI O pacXOAUMOCTH psifa. ['apMOHMYECKH psAll. DTalOHHBIE PAJbl: TEOMETPUUECKUI P,
rapMOHUYECKUH psiji, 00OOIIEHHBIN rapMOHUYecKUil psia. JlocTaTOYHBIN NMPU3HAK CXOIUMOCTH
3HAKOMOCTOSIHHBIX PSAJOB: MpPHU3HAKM CpaBHEHWs, npusHak [lamamOepa, paguKalbHBIA U
WMHTErpAJIbHBIN pu3Haku Komm.

3HAKONEpEMEHHBIE M 3HAKOYEpEAYIOUIMECS  PsAabl. IIpuzHak  cxoAMMOCTH
3HaKo4epeayronierocs psaaa (nmpusHak Jleioaua). AGCOMIOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[TonsiTue creneHHoro psijaa. Paauyc, MHTEpBal CXOUMOCTH CTENIEHHOTO Psijia.

Psaner Teiinopa u Maknopena. Pa3inoxeHus 31eMeHTapHbIX GYHKIUN B ps.
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Pasnenl. Anredpa maTpun

IIpakTnyeckoe 3ansituel. BoinosiHeHne onepaunii HaJa MaTpuamMu (2 yaca)

1. Omnepauuu Haj MaTpULIAMU: TPAHCIIOHMPOBAHUE, YMHOXXEHME MAaTpULIbI Ha YHCIO,
CJI0’KE€HUE U YMHOKEHHUE MaTPUIL
Pemenue 3anau:
Onepauuy HajJ MaTpULaMH: TPAHCIIOHUPOBAHHME, YMHOXKEHHME MATpPULIBI Ha YHUCIIO,
CJI0’KEHUE U YMHOKEHHUE MaTPULL

e Pemienue 3a/1a4 C 5)KOHOMUUYECKUM CMBICIIOM

IIpakTnyeckoe 3ansitue 2. PerieHne MaTpu4HbIX YPaBHeHUI (2 yaca)

1. Omnpenenurenu kBagpaTHbIX MaTpull. CriocoObl BEIYUCIEHUS onpeaenuTeneil. CBoiicTa
onpeaenauTenei

2. OOpatHas marpuia. AJITOPUTM BBIYMCICHUS OOpaTHON MaTpuIipl. PemieHne MaTpUYHBIX
yYpaBHEHUU

3. Pemenue 3amau:
® HaXOXJeHHE 0OOpaTHOW MaTPHIIbI
® peElIeHHE MAaTPUYHBIX YPaBHEHUI

IIpakTuyeckoe 3ansaTHe 3. PemieHne cucreM JIMHEHBIX YPABHEHUI MeTOOM OOpaTHOM
matpunsbl 1 MeroaoM Kpamepa (2 yaca)
1. Pemenue cucreM JMHEWHBIX YpaBHEHUN METOJIOM 0OpaTHOM MmaTpullbl. Pemienue cucrem

JIMHENHBIX ypaBHeHUN MeTo10M Kpamepa
2. Pemenue 3amay:

e [lpumeHeHue 0OpaTHOM MaTPULIBI AJISl PELIEHUS] CUCTEM JIMHEWHBIX YPaBHEHUH.

e Pemenue cucteM JIMHEWHBIX ypaBHEHUH ¢ momomsio Gopmyn Kpamepa.
IIpakTuyeckoe 3ansTue 4. PemieHue cucreM JIMHEHBIX ajiredpanyecKux ypaBHeHHUit
metoaom I'aycca u meronom Kopnano-I'aycca (2 gyaca)

1. Anropurm metona I'aycca u metona )Kopnano-I'aycca
2. Pemenue 3amau:
e Pemienue cucrtem JIMHEHHBIX YPaBHEHUH € MOMOIIBIO MeToa ["aycca
e PemnieHue CUCTEM JIMHEMHBIX ypaBHEHUH ¢ noMolibio Metoaa XKopaano-I'aycca.

IIpakTuyeckoe 3ansTHe 5-6. Pemenue cucreM m JIMHEHHBIX YpPaBHEHHMHA ¢ n
Heu3BeCTHBIMHU (4 yaca)

1. OOGmmii mOpsIOK pelIeHHs] CUCTEMBI TMHEHHBIX ypaBHEeHUI. Perenue cuctem m
JIMHEVHBIX YPAaBHEHUH C N HEM3BECTHBIMU B CIIy4dae, €CJIM PAHT CUCTEMbI MEHBIIIEC YUCIIA
HEU3BECTHBIX

2. Pemenue 3amau:

e lccienoBanue cUCTEM JIMHEWHBIX YPABHEHUI HA COBMECTHOCTS.
e Pemienue cucrem m JIMHENHBIX YPABHEHUN C N HEM3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTH4yeckoe 3ansitue 7. BolnmosiHeHue onepanuii Hax BekTopamu (2 yaca)
1. JluneiiHble onepanyy HaJ BEKTOpaMH, 3aJJaHHBIMH MpoeKIuaMu. CKaaspHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEICHNE BEKTOPOB
2. Pemenue 3anau:
e JlelicTBUSA HaJ BEKTOpaMHU
e PazjoxxeHue BEKTOpa 110 APYIUMM BEKTOPaM.
e PenieHue 3a1a4 Ha IPUMEHEHUE CKAISIPHOT0, BEKTOPHOI'O U CMEIIAHHOT'O
IIPOU3BEICHUS] BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BoinosiHeHne 1elCTBUIl HAJl N-MEePHBIMM BeKTOpamu (2 yaca)
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1. n — wmepHsli BekTOp.JIMHENHOE n-mMepHOE mNpocTpaHCTBO. JIMHENHAs 3aBUCUMOCTb U
HE3aBHCHMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIYy KOOpIMHATaMH BEKTOpPa B DPAa3HBIX
Oasucax.

2. Pemenue 3amau:
® Ha ONpPEACIICHUE JUHEHHOM 3aBUCHUMOCTH — HE3aBUCHUMOCTH BEKTOPOB, OIPEICICHUE

0a3mca BEKTOPOB, OIpeaesieHHe KOOPAMHAT BEKTOpa B HOBOM 0Oasuce (pasiioskeHHe
BEKTOpa 110 0a3ucy), pelieHue 3aa4 C SKOHOMUYECKUM COJePKaHUEM.

IIpakTHyeckoe 3ansaTHe 9. JInHeiinbie onepaTopsl (2 yaca)

1. Jluneitnple omepatopsl (oTOoOpaxkeHus, mpeoOpa3zoBaHus). [lelcTBUs Haa JTUHEWHBIMU
oneparopamu. Marpuna JMHEHHOro omeparopa. TeopemMa 3aBUCUMOCTH  MEXKIY
MaTpHUIIaMU OJIHOTO M TOTO K€ ollepaTopa B pa3HbIX 0a3zucax.

2. Pemenue 3anmau:

e Ha Ompe/esieHre JMHEHHOCTH 0TOOpaXkeH!s1, 00pa3a BEKTOpa, MaTPHIIbl TUHEHHOTO
omneparopa,
®  BBINOJHECHUE JACHUCTBUI HaJ JIMHEMHBIMH ONEPATOPAMH.

IpakTnueckoe 3ansaTne 10. HaxoxkaeHue cOOCTBEHHBIX 3HAYEHHHl M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 onepaTopa (2 4aca)
1. CoOcTBeHHBIC 3HAYCHHSI W COOCTBEHHBIC BEKTOPHI JUHEHHOro omepartopa. JluHeiHas
MOJIe]Th OOMeHa.
2. Pemenue 3amay:
® Ha HAaXOXJCHHE COOCTBEHHBIX 3HAYCHUH JIMHEHHOTO OnepaTopa,
® HaXOXJEHHE COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OrepaTopa

Pa3nes 3. AHanuTH4YecKasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

I[IpakTuyeckoe 3ansaTue 11. llpamas JuHus Ha II0CKOCTH (2 yaca)

1. PaznuuHble ypaBHEHHUS MPSIMOM HA IUIOCKOCTH.YTON MEXIY TMPSAMBIMH, YCIOBUS
MapaJUIEIbHOCTH U MEPIIEHIUKYISIPHOCTH NPSIMBIX, PACCTOSTHUE OT TOYKHU J0 MPSMOKN

2. Pemrenue 3agau:
e PemnieHue 3a1a4 Ha HAX0XKJICHHUE PA3JINYHBIX BUJIOB YPABHEHUH NIPSIMOM HA INIOCKOCTH
e Pemenue 3a1a4 Ha HAXO0XKJICHHUE YIJIa MEXKIY NPSIMBIMU
e PemeHue 3a/1a4 Ha ONPEACIICHHUE NTAPATUICIBHOCTH U NEPIEHANKYISIPHOCTH IPSIMBIX

IMpakTuyeckoe 3ansaTue 12. [IpsiMas ¥ MIOCKOCTH B MpocTpaHcTBe(2 yaca)
1. VYpaBHeHHsS MIOCKOCTU B TPOCTPAHCTBEYTON MEXIy IUIOCKOCTSIMHU, YCIOBUS
MapauIeIbHOCTH U TICPIICHANKYISIPHOCTH JIBYX IIJIOCKOCTEH.
2. YpaBHEHUS MPSAMON B MPOCTPAHCTBE. YTOI MEXIY NPSIMBIMU B MPOCTPAHCTBE. Y CIOBUE
MapauIeTIbHOCTH U TIEPIICHANKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.
3. Pemenue 3amaq:
e Pemenne 3amad Ha HaXOXACHHWE pa3MYHBIX BHJOB YpPaBHEHWH IUIOCKOCTH B
MIPOCTPAHCTBE
e Pemenue 3amauy Ha HaxXOXKICHHE pPA3IMYHBIX BHUJOB ypaBHEHUH TMpsMOMl B
MIPOCTPAHCTBE
e Pemenne 3ajad Ha HaXOXKACHHWE yIJIa MEXAYy MPSIMBIMH, Ha OIpEICICHHE
NapauIeIbHOCTH U MEePIEHANKYISIPHOCTH MPSIMBIX

Pasznen 4. Beegenue B anajius

IIpakTyeckoe 3ansaTue 13. Haxo:xxnenune cBoiicTB pyHKIuH. (2 4aca)

1. OcHoBuble cBoiicTBa PpyHkimu. Knaccudpukanus ¢pyHkiuii. OCHOBHBIE 2IEMEHTapHbIE
¢ynkuuu u ux rpadpuku. Cnoxnas pynakuus. O6patHast GyHkius. OyHKIUS, 3a1aHHAS
HesiBHO. [IpeoOpazoBanue rpa@ukoB QyHKIIHIA.

2. Pemenue 3anau:

e uccienoBaHus (PyHKIMI HA MOHOTOHHOCTb
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e uccnenoBaHus QYHKIHMA HA OTPAaHUYCHHOCTD
e uccnenoBaHus (PyHKIMHA HA YETHOCTD

IIpakTnyeckoe 3ansitue 14. Boruncienne npenaesoB GpyHkumi. (2 yaca)

1. Tlpenen ¢pynkuuu B 6eckoHeunoctu. IIpenen gpynkuun B Touke (mo Komm u no I'eiine).
OcHoBHbBIE TeopeMbl O npeaenax ¢GyHKIHMI. beckoHeuHO Manble U OECKOHEYHO OOoJblIne
BEJIMYMHBI, MX CBOWCTBA. 3ameuaTeslbHbIE Ipenesbl. PackpbiThe HEOIpeneaeHHOCTeN
Pa3IMYHbIX TUIIOB.

2. Pemenue 3amau:

e Jloxa3arenbCTBO IPEEIIOB IO OIPEAEIEHUIO

e Bruucienue npenena GyHKIUN Ha OECKOHEYHOCTH.
e Bruncnenue npenena GyHKIUU B TOUKE.

e PackpbITHE OCHOBHBIX HEONPEICICHHOCTEH

IpakTnyeckoe 3ansitue 15. UccaenoBanune pyHKuuili Ha HeMPePbLIBHOCTDb. (2 yaca)

1. HemnpepwsiBHOCTh (yHKIMH B TOYKE W Ha MHTepBajie. Kiaccudukanus To4ek pas3phiBa.
CpoiicTBa (GyHKUMH, HENpepbIBHBIX B Touke. CBoOHCTBa (DyHKIMI, HENpephIBHBIX Ha
OTpE3KE.

2. Pemenue 3amay:

¢ lccnenoBanue (GyHKIMI HA HENPEPHIBHOCTh
e OrmpeseneHue TOUYEK pa3pbiBa

Paszpnen 5. ludpepenunanbHoe ucuuciaeHne PyHKIUil 0JHOI epeMeHHOM

IIpakTuyeckoe 3ansaTue 16-17. Haxoxnenus npous3BoHbIX GyHKIMI (4 4aca)

1. Omnpenenenue NpoU3BOAHOM, €€ T€OMETPUYECKHH, MEXaHWYECKUH M SKOHOMUYECKHUH
cmbici. OcHoBHBIC mpaBuia auddepermupoBanus. [Ipon3BogHas CI0XKHOW U 0OpaTHOM,
HesiBHOM (yHkumid. Jlorapudpmuueckoe auddepenunupopanue. Mcnonp3oBaHue MOHITHSA
IIPOU3BOJHON B 3KOHOMHKE.

2. Pemrenue 3agau:

Ha npumMeneHune reomeTpuyeckoro, 5KOHOMUYECKOTO CMbICIIAa TPOU3BOIHOM

Brruncnenue npou3BOAHBIX CIOKHBIX PYHKIIMNA

Boruncnenue npou3BoAHBIX HEABHBIX (PyHKUINN

Brruncnenue npou3BoAHBIX 00paTHBIX (PYHKIIMMA

e [Ipumenenue norapudmuyeckoro audepeHnpoBaHus

IIpakTnyeckoe 3ansitue 18. HcciaenoBanme (yHKOMi ¢ NOMOIIBI0 NPOU3BOAHON M

nocrpoexHue rpagukos (2 yaca)

1. TlpusHaku Bo3pacTaHus U YObIBaHHS (QYHKIMH. DKCTpeMyMbl (YHKIIMH, HEOOXOJUMOE U
JOCTaTOYHBIE YCIOBHSA SKcTpeMyMa (GyHKiuH. Hanbombiee w HauMeHbIee 3HAUYCHUS
¢yHkuuu Ha orpe3ke. Beimykinocts rpaduka  ¢yHkumu. JloctarouHoe ycioBue
BeIyKJocTH  GyHKIMH. Touku mnepernba. Heobxommmoe W 10CTaTOYHOE YCIOBUSA
nepern6a. AcumnToTsl GyHKIMU. [IpuMeHeHne Mpou3BOAHON K MCCIeI0BaHNUIO (DYHKIIUU
U TIOCTPOEHHUIO €€ rpaduKa: cxema MOJIHOTO Hccie0BaHus (QyHKIUU.

2. Pemenue 3anau:

e HccnenoBanue pyHKIHI ¢ TOMOUIbIO TPOU3BOJHON U OCTPOEHUE TPapUKOB
e HaxoxJeHre HanMEHBIIET0 M HauOOoJIbIero 3HaYeHUs ()YHKIIUN

Paszpnen 6. ludppepennuaibHoe ucHucaeHHe PyHKIMIA HECKOJIbKHX MEPEeMEHHbIX

IMpakTuueckoe 3ansitue 19. Haxoxxnenne 3kcTpeMyMoB (pyHKIHMH JABYX MepeMeHHBIX. (2

yaca)

1. ®ynkumum aByx  nepeMeHHbIX. JluHMM  ypoBHA.  YacTHble  NPOM3BOJAHBIE U
mubdepeHIMpyeMOCTh  (DYHKIMU JIBYX TMEpEeMEHHBIX. OKCTpeMyM (YHKIMH ABYX
nepeMeHHbIX. HeoO0xoauMoe 1 JOCTaTOuHOE yCIOBUE KCTpEMyMa.

2. Pemenue 3amau:
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e HaxoxaeHune 4acTHBIX IPOU3BOIHBIX (PYHKIIUH JBYX ITEPEMEHHBIX
e HaxoxaeHue sxcTpeMyMa QYHKIIUMH IBYX EPEMEHHBIX

Pasznen 7. UnTerpajbHoe HCHHCIEHHE

IIpakTnyeckoe 3ansaTue 20. Haxo:kxaeHune HeonpeeJeHHbIX HMHTErPaJioB . (2 yaca)
1. Heonpenenenusiii uHTerpain. I'eoMeTpuyeckuil CMBICI HEOINPEIEIEHHOrO0 HWHTerpasia.
CBolicTBa HeolpeneaeHHOro nuTerpana. OCHOBHbIE METOAbI MHTETPUPOBAHUSI.
2. Pemenue 3amay:
e HenocpencTtBeHHOE UHTETPUPOBAHUE.
e llHTerpupoBaHHe METOJIOM 3aMEHBI IEPEMEHHOM.
e HaxoxaeHue MHTErpajgoB METO/I0M MHTETPUPOBAHMUSI 110 YACTSIM.

IIpakTuyeckoe 3ansaTue 21. BolunciieHue onpeaeeHHOro MHTerpaJa . (2 yaca)

1. OmnpeneneHHbI HHTETpall. ['€OMETPUYECKUN M SKOHOMHUYECKUM CMBICI OMPEIEICHHOTO
uHterpasa. (CBoOWCTBa ONpPENENEHHOTO HHTerpaia. BeluncieHue oOnpeaeaeHHoro
UHTETpaa

2. Pemenue 3anmau:
¢ Briuncnenue onpeneaeHHOro HHTErpaia Ha OCHOBAaHUU OIPEIETICHHUS MHTerpaa.

e Bpriuncienue onpeaeneHHOro MHTErpajga METOJAOM 3aMEHbI MEePEMEHHOW U METOJ0M
WHTETPUPOBAHUS 110 YACTSIM.
o [lpunoxeHue onpeaeNIeHHOr0 HHTErpaa.

IIpakTnyeckoe 3ausaTue 22. Haxoxxaenne HecOOCTBEHHBIX M ABOMHBIX HMHTErpaJioB . (2

yaca)

1. HecoGctBennnie unterpansl I u Il pona. Cxonsuiics U pacXoIsmuicss HeCOOCTBEHHBIN
uHTerpai. J{BoliHble UHTErpalibl, UX cBOiicTBa. OCHOBHBIE Cllyyau BBIYUCIIEHUS ABOMHOIO
MHTErpajia B MPsIMOYTOJIbHBIX KOOPJIMHATAX.

2. Pemenue 3anmau:

e DBrruncnienue  HeCOOCTBEHHOro  MHTerpajga ¢  OECKOHEUYHBIMH  TIpeaesiaMu
WHTETPUPOBAHUS.

e Brruncinenue HecOOCTBEHHOIO HHTETpala OT pa3pbIBHON (YHKIIUH.

e BpiuncieHne IBOMHBIX HHTErPAJIOB

Paznea 8. luddepennuanbubie ypaBHeHus. Psiabl

IIpakTnyeckoe 3ansaTue 23-24. Pemenue audgepeHUHANBHBIX ypaBHEHHIl TNepPBOro

nopsiaka . (4 yaca)

1. OGrikHOBeHHbIE MU depeHInaIbHble YpaBHEHUs mepBoro mnopsaka. OOmiee M 4acTHOE
pemenne. 3agava Komu. Bunel nuddepeHnnanbHblX ypaBHEHHH MEepBOro Mmopsijaka, ux
pemenue.

2. Pemenue 3amau:

e Pemenue auddepeHINATBHBIX ypaBHEHUH C pa3feNeHHbIMU M Pa3JIesIFOIIMMHUCS
IIEPEMEHHBIMH.

e Pemenue ogHOPOAHBIX MU (depeHINATBEHBIX YPaBHEHHH EPBOTO MOPSIKA.

e Pemenune nuHelHbIX nuddepeHnalbHbIX YpaBHEHUH IEPBOTO MOPSIKA.

e Pemenue ypasHeHus bepHyumn

IIpakTuyeckoe 3ansiTue 25. UccienoBanne cX0AUMOCTH YHCJIOBBIX PSAI0B. (2 4yaca)

1. Omnpenenenue 4dHCIOBOTO psiga, cymma psga. Teopema (HeoOxomumplii mpu3HaK
CXOJIUMOCTU psAJia), CIEACTBUE M3 TEOPEMBl O pacxoguMocTH psnga. JlocrarouHsie
MIPU3HAKU CXOJUMOCTH 3HAKOIIOCTOSTHHBIX PSIIOB.

2. 3Hakodepemyloliyecss W 3HAKONEPEMEHHBIE  PSIbL. [Ipuznak  cxoauMoOCTH
3HaKo4epeayromnerocs psaaa (nmpusHak Jleiioauma). AGCOMOTHAS M YCIOBHAS CXOIUMOCTH

3. Pemenue 3amau:




16

¢ Ha HaxXOXICHUA CYMMBI psaaa
¢ Ha UCCIICAOBAHUC CXOAUMOCTH 3HAKOIIOCTOAHHBIX PSA10B
¢ Ha UCCIICAOBAHUC CXOAUMOCTH 3HAKOUCPCAYIOIHUXCA PAA0B

4.4, Conep:kaHue caMOCTOSITEJILHOI PadoThI

Pazgeal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneitHast 3aBUCHMOCTD CTPOK MaTPHIIBI.
2. BbInoJIHEHUE TUIIOBBIX 3aJaHUI 10 TEME

Tema 2. O0paTHast MaTpuna

1. DnemeHTapHBIC MPEOOPA30OBAHKS MATPHUIIBI. DKBUBAIICHTHOCTh MATPHII.

2. Panr matpuibl U crocoObl ero BeryrcieHus. CBolicTBa paHra MaTpuilbl. ba3sucHbIi MUHOD
MaTpuibl. Teopema o paHre MaTpPHUIIbL.

3. BbInoJIHEHNE TUITOBBIX 33JJaHUN TIO TEME

Tema 3. CucreMbl JHHEHHBIX aJIredpanyecKuX ypaBHeHH

1. Ilpumenenue meronoB I'aycca m JKopmano — ['aycca K peIIEHHIO CUCTEM JIMHEHHBIX
YpaBHEHUM.

2. BplnonHeHue TUNOBBIX 331aHUH 110 TEMeE

Tema 4. UcciieqoBanue cucTeMbl M JIMHEHHBIX YPABHEHHH ¢ N HEH3BECTHBIMU

1. Cuctembl TMHEWHBIX OJHOPOIHBIX YpaBHEHUH. DyH/1aMeHTaIbHAasi CUCTEMA PELICHUH.
2. Mogpens JIeoHThEBa MHOTOOTPACIEBOM 3KOHOMHUKH (OaTaHCOBBIN aHAN3).

3. BrImonHEeHNE TUIIOBBIX 331aHUH 110 TEME

Pasznen 2. BekTopHasi anreopa

Tema 5. D1eMeHTHI BeKTOPHOI1 ajredpbl

1. BekropHOoe TpOM3BEIEHHE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHEe BEKTOPHOTO
IIPOU3BE/ICHUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CMmelIaHHOe TpOU3BEJIEHHE BEKTOPOB, €ro CBOWCTBA. BplpakeHHMe CMENIaHHOTO
IIPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB

3. BbInosjHeHue TUMOBBIX 33JJaHUN IO TEMeE

Tema 6. JInneliHble BeKTOPHbIE MPOCTPAHCTBA

1. Tlepexox k HOBoMy 0a3ucy B JHMHEHHOM TPOCTPAHCTBE. 3aBUCUMOCTb MEXKIY
KOOpJMHATaMU BEKTOpa B pa3HbIX Oa3ucax.

2. BpInonHeHue TUNOBBIX 331aHUH 110 TeMe

Tema7. JIuneiinble 0TOOpaKeHUs
1. Jluneiinag Mojmeilb oOMeHa.
2. BrInosHeHne TUITOBBIX 3aJaHUH 10 TEME

Pa3zjnen 3. AHauTH4YecKasi reOMeTPHUsi HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JIunus HA MJIOCKOCTH

1. Kpussie BTOporo nopsaka.OkpyxHocTs. Kanonnueckoe ypaBHeHue. CBOHCTBa KpHUBOIA,
OCHOBHBIE XapaKTEPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHHe. CBONCTBa KPUBOMl, OCHOBHBIE XapAKTEPUCTUKU.
I'unepOomna. Kanornnueckoe ypaBHenne. CBOMCTBA KPUBOW, OCHOBHBIC XapaKTEPUCTHKHU.
[Tapa6ona. Kanonuueckoe ypaBHeHue. CBoiicTBa KpHBOH, OCHOBHBIE XapaKTEPUCTUKH.
Ob6nactp pelieHud JUHEMHBIX HepaBeHCTB. ['paduyeckuil MeTON pelIeHHs] CHUCTEMBbI
JUHEHHBIX HEPaBEHCTB C IBYMs HeW3BeCTHbIMU. OOJacTh peleHui CUCTeMBbl JTMHEHHBIX
HEPaBEHCTB.

arwN
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Tema 9. IIpsiMasi ¥ NJIOCKOCTH B MPOCTPAaHCTBE

1. Kanonuyeckoe ypaBHEHUE IPSIMOM B IPOCTPAHCTBE.

2. YpaBHEHHE MPSMOI B MPOCTPAHCTBE, MPOXOAAIICH Yepe3 IBE TOUKH.

3. OOmee ypaBHeHHe mpsiMoid B mpocTpaHcTBe. Ilepexon oT o0miero ypaBHEHUS K
KAaHOHHYECKOMY.

4. VYron Mex1y NpsSMbIMH B IPOCTPAHCTBE.

5. YcnoBue napajuleIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Pasznea 4. Beeaenue B aHa U3

Tema 10. ®yHkumnu

1. TloHsATHE KOMIUIEKCHOTO YMCIIa, ACHUCTBHSI HAJl KOMIUICKCHBIMU YHCIIaAMH.
2. OOparHas QyHKITHSI.

3. IIpeobpazoBanue rpagukoB (HyHKITHIA.

4. Tlpumenenue GyHKIIMI B IKOHOMHKE.

5. BrInosiHeHNE TUIOBBIX 33JJaHUH 110 TEME

Tema 11. Ilpenenst pyHkumii

1. Yucnossle mocienoBaTeabHOCTH. OTpaHUYEHHBIE U MOHOTOHHBIE TTOCIIEIOBATEILHOCTH.

2. llpenmen 4YMCIOBOM IOCIENOBATEILHOCTH. [ '€OMETpUUYECKHI CMBICT Tpejeia YHCIOBON
nocyenoBaTeabHOCTH. [Ipu3Haku cymecTBOBaHUS Mpejiena.

3. Ilpenen ¢ynkiuu B Touke mno [eiine.

4. PackpblTue HEOIPEIEICHHOCTEN pa3IM4HbIX THUIIOB.

5. BrINojIHEHNE TUIIOBBIX 3aJaHUH IO TEME

Tema 12. HenpepbIiBHOCTD QyHKIMIT
1. CgoiicTBa QyHKUUH, HEIPEPBIBHBIX HAa OTPE3KE.
2. BrpimonHeHue THNOBBIX 331aHUH 110 TEMe

Pa3nen 5. ludgdepennunanbHoe ucuucjienne GyHKuuii 0qHOI nepeMeHHOI

Tema 13. IIpousBoanas u aAudpdepeHuna GyHkuuu

1. TlpousBonHas oOpaTHOH PyHKIMH

2. TIpow3BoaHbIE BBICIINX TOPSIIKOB.

3. Hcnonb3oBaHue NOHATHS IPOU3BOAHOM B SKOHOMHUKE.

4. Tlonstue muddepennmana ¢ynakmuu. CpoiictBa auddepeniuana. MHBapHaHTHOCTH
muddepeHnmana.

5. Juddepennmansl BHICIINX TOPSAKOB.

6. BpInmonHeHue TUIOBBIX 331aHUH 110 TeMe

Tema 14. IIpnioxxenne npou3BoIHOI

1. OcHoBHble Teopembl 0 nudpdepenumpoannn pyHkuu: Teopema depma teopema Pous,
TeopeMa Jlarpanxa, Teopema Komn.

2. Tlpaswuio JlomuTast IUisl BEIYUCICHUS HEONIPEICICHHOCTEH.

3. Haumbonbmee u HauMeHbllee 3HAYEHHUS (QYHKUUU HaA OTpe3Ke. AJITOPUTM OTBICKAHUS
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYECHUN HEMPEPHIBHON (DYHKIIMH HAa OTPE3KE.

4. BpINoJHEHUE TUIIOBBIX 33JJaHUN IO TEMe

Paznen 6. luddepennunanbuoe ncuucieHue GyHKIMI HECKOJbKHX MepeMeHHbIX

Tema 15. ®yHKIIUH HECKOJIbKHX MepeMeHHbIX

[Ipenen u HENPEPHIBHOCTH (PYHKITUH JIBYX TIEPEMEHHBIX.

Juddepenunan QyHKIUM IBYX MEPEMEHHBIX.

['paguent pyHKIUY.

Haubosnbiiee u HanMeHblee 3HaYeHU (PYHKIIMU B 3aMKHYTOM OTpaHUYEeHHON 001acTH.
OyHKIINY HECKOJIKHUX TIEPEMEHHBIX B SKOHOMHUYECKOH TEOPHH.

BrinonHeHne TUIIOBBIX 33aJJaHUN IO TEMe

ook wdE

TeMa 16. IlepBooOpa3Hasi pyHKIMS ¥ HeonpeaeaeHHbIN HHTErpaJj
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1. Tlpocrefimme panuoHanbHble ApoOH. MHTerpupoBaHHe NPOCTEHIIMX pPalMOHAIBHBIX
npobeii. THTerpupoBaHre parmoHAIbHBIX IPOOCH.

2. WuterpupoBaHue TPUTOHOMETPUYECKMX (QyHKIUH. HWHTerpupoBaHue mpocTeHimmx
UppanuoHaIbHbIX GyHKIMI. UHTErpansl, «Hedepymuecs» B 3IeMEHTAPHBIX QYHKIUAX.

3. BbIonHEHNE TUTIOBBIX 33/IaHU IO TEME

Tema 17. OnpenesieHHbII HHTErPaa

1. 3agaua o BeIYHCICHUH 00BEMa BBITYCKAEMOM MPOIYKIIUH.

2. HWHrerpan ¢ mepeMeHHbIM BEPXHUM IPEICIIOM.

3. Teopema 0 MpOM3BOAHON MHTETPAJIA C IEPEMEHHBIM BEPXHUM IIPEIEIOM.

4. BpInonHeHne TUIOBBIX 33/1aHU IO TeMe

Tema 18. HecoGcTBeHHbIE U IBOIiHbIE UHTErPaJibI

1. TpubnuxeHHble METOABI BEIYUCICHUS OMPECIIEHHBIX HHTETPAJIOB

2. Vcnonp3oBaHue MOHATHS UHTETPala B SKOHOMHKE

3. BpinonHeHne TUNOBBIX 3a/1aHU IO TEME

Pa3nen 8. luddepennuanbubie ypaBHeHus. Psabl

Tema 19. InddepenuuaibHble ypaBHeHHs MEPBOro MOPsIKa

1. Meron Jlarpamka (MeToI Bapualuu MPOU3BOJBHBIX MOCTOSHHBIX) PEIICHUS JIMHEHHBIX
HEOJHOPOJHBIX YPAaBHEHUH IIEPBOIO MOPSIIKA.

2. Ypasuenue bepHynnu, ero pemieHue.

3. Hcnonp3oBanue nuddepeHImaibHbIX ypaBHEHUH B SKOHOMUIECKOW JTUHAMUKE

4. BpINoIHEHNE TUNOBBIX 33/1aHUN IO TEME

Tema 20. YncJioBble U CTeNEHHbIE PSIIbI

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

2. Psaper Teiinopa u MakiiopeHa. Pa3inoxeHus snieMeHTapHbIX QYHKITUH B PsI.

3. BpinonHeHne TUNOBBIX 3a/1aHU IO TEME

5. KoHTpo.b KauecTBa 0CBOEHUS TMCHUTIIMHBI

Texkymuil KOHTPOJIb U IPOMEKYTOUHAsL aTTECTALUs OCYLIECTBIISIIOTCS B COOTBETCTBUU C
«llonoxenneM 0O TeKylEeM KOHTPOJE YCIIEBAEMOCTH M  IIPOMEKYTOYHOM aTTecTaluu
oOyuaronuxcsi B ABTOHOMHOM HEeKOMMepueckoil opranuszanuu «OOpa3oBaTenbHasi opraHu3anus
BbICIIET0 00pa30BaHUsA» «Y HUBEPCUTET SKOHOMUKHU U YIIPABIECHUS».

Buxn mpomexyrouHol —arrecramMu  — 3a4eT, Ok3aMeH. QPopMa IpoBeneHMS
IIPOMEXYTOYHOM aTTeCTallMM — TUCbMEHHBIN IK3aMEH.

@OH/1 OLIECHOYHBIX CPEJCTB 10 NUCLMIUINHE IIPUBEJEH B puiioxkeHnn Kk PIT/I.

6. YueOHO-MeTOIMYECKOE 00ecTieyeHne TUCHHITUHBI

1. [Inapea [I'.B., Bricmas wmareMaTHKa: ONOPHBIA KOHCIEKT JIEKUUH /
I".B..IlTnapeBa. — Cumdepomnons: AHO «OOBO» «YHUBEPCUTET SKOHOMUKH U YIPaBICHUS,
2021. — 124 c. — TekcT: >NeKTPOHHBIH.

2. [[TrapeBa TI'.B., Beicmmas wmaremaTtwka: yd4eOHO-METOJIMYECKOE IMOCOOHE
(MeToaMUecKue peKOMEHIAlNU K MPOBEJCHUIO CEMMHAPCKHUX (MpakThyeckux) 3anatuil)/ I'.B..
[uapeBa. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMUKH U yIpaBiieHus», 2021. —
78 c. — TekcT: NeKTPOHHBIH.

3. [[napea ['.B., Beicmias MaremMaThka: METOJIUYECKHE PEKOMEHAAIMUA IO
OpraHu3alKi caMoCTOATENbHOM paboTsl oOydaromuxcs / I'.B. [Inapesa. — Cumdeponons: AHO
«OOBO» «YHuBEpCUTET SKOHOMUKH U yIipaBieHus», 2021. — 58c.
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4. [Ixapesa, I'. B. Bpicmias matemaruka (JquHEWHas anaredpa) : METOJUYECKUE
yKa3aHUs K BBINOJHEHUIO THUIOBBIX pacyeToB. Jlyisi HampaBiaeHuil noarotoBku 38.03.01
Oxonomuka, 38.03.05 buznec-undopmaruka (kBanudukaus — Oakanasp) / I'. B. [llmapeBa. —
Cumbeponons : YHUBEPCUTET JKOHOMHMKM W ympasienus, 2020. — 57 c¢. — Teker
anektpoHHblt // Lludposoit obpaszoBatenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum gocTyma: ajst aBTOpU3HP. MOIb30BaTEIEH

S. [[TapeBa, I'. B. Marematudyeckuii aHaJIu3 :@ METOAUYECKUE YKA3aHUA K
BBITIOJIHEHHIO TUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdepomnons : YHHBeEpcHTET
SKOHOMHMKH W ynpaienus, 2020. — 74 c¢. — Tekcr : osnekrpoHHsld // Lludposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum goctymna: [uist aBTOpU3UP. MOJIb30BaTENeH

6. [[TrapeBa, I'. B. Beicmas wMaremaruka. JIuneiiHas anrebpa : yuyeOHO-
MeToAnYecKoe ocodue (PEKOMEHAANH TI0 CaMOCTOSATEIIbHOMY M3ydeHHIo qucuuiuinael) / I B.
[MuapeBa. — Cumdepornons : YHUBEPCUTET dKOHOMHUKU W ympasienus, 2022. — 108 c. —
Texkcr : anmexkrponnbiit // Lludposoit oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mata obpamenus: 16.01.2026). — Pexxum mocrtyma:
JUISL aBTOPU3UD. IT0JIb30BaTENEN

7. IlepeyeHb OCHOBHOM M 1ONIOJTHUTEJbHOMH YueOHO JTUTepaTypbl, HEOOXOAMMOM A1
OCBOEHMS JUCIHIIIMHBI

@) ocHOBHaA TUumMmepamypa:

1. Muxun, M. H. Jluneiinas anre6pa. U. 1. MaTpuibl U OnpeneinuTend : yieOHoe
noco6ue / M. H. Muxun, C. I1. Kypauna. — Mocksa : Aii [Tu Ap Menua, 2021. — 106 ¢c. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekct : 3nexrponusiii // Ludposoit
o0pa3oBaTeNbHbIN pecypc IPR SMART : [cauT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexxum foctyma: ajist aBTOpU3HP. TOJIb30BaTeNei

2. Muxun, M. H. Jluneiinas anre6pa. Y. 2. Cucremsl JHMHEHHBIX YpaBHEHHUH :
yaebHoe nmocobue / M. H. Muxwun, C. I1. Kypauaa. — Mocksa : Aii [Iu Ap Meama, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — Tekct : DNEKTPOHHBIN //
[Mu¢pposoit  obOpazoBatenbHbii  pecypc  IPR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/119112.html. — Pexxum mgoctyna: ajst aBTOPH3HP. TOIb30BaTENEH

3. boponnna, E. b. Maremaruueckuii ananus : yue6Hoe nocodue / E. b. boponuna.
— 2-e u3n. — CapatoB : Hayuynas kuwura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7. —
Tekcr : snexktponuslit / Lludposoit odpazoBarenshbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. — Pexxum noctyma: 1uist aBTOpU3Up. MOJIb30BaTENCH

0) oononHumenvhan 1umepamypa.

1. I'ymaii, T. A. MaremaTuka Ui CTYAEHTOB SKOHOMMYECKHX HAIPABJICHUH !
yuebHoe mocobue / T. A. T'ymaii, A. ®@. [onrononosa, B. A. Xykoa. — CraBpormosp :
CraBponoJbCKUl rocynapcTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c. — Tekcr :
anektpoHHbt // Lludposoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum goctymna: uist aBTOPU3UP. TOJIb30BaTEIEH

2. Marematuka B Excel : yueOnuk mis By3oB / O. A. batok, /. B. bep3un, . JI.

['o6apesa [u ap.] ; mox penakuueii T. JI. domuueBoit. — Mocksa : [Tpomereit, 2019. — 230 c.
— ISBN 978-5907100-22-0. — Texcrt : anektponHbli // LludpoBoit oOpazoBaTenbHbIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/94445.html. — Pexum moctyna:
JUIS aBTOPHU3HP. MOJIb30BaTeNei

3. Martemaruueckuil aHamu3 JJi1 YKOHOMHUCTOB : yueOHoe mocobue / cocraButenu M. T
[TamkeBuu [m ap.]. — 2-e u3n. — HoBocubupck : HoBocuOupckuii TocymapcTBEHHBIN
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YHHUBEPCUTET SKOHOMUKH U ynpasienus «HUHX», 2019. — 292 ¢. — ISBN 978-5-7014-0934-
5. — Texkcr : anekrponnsblit // Ludposoii o6pazoBatenbHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/95188.html. — Pexum poctyma: Juis  aBTOpH3HP.
M0JIb30BaTeNeH

4. Konnona, JI. Il. Marematuyeckuii ananu3. [IpakTHKO-OpHEHTHPOBAHHBIM KypC C
dJIEMEHTAaMH KEWCOB : y4eOHHWK I OakajgaBpuaTa 1Mo HampaBiieHusM moarotoBku 38.03.01
«Oxonomuka» u 38.03.02 «Meunemxmenty / JI. I1. Konnosa, A. A. Psutos, 1. K. Cremansan. —
Mocksa : ITpomereii, 2019. — 280 ¢. — ISBN 978-5-907100-61-9. — Texkcrt : 3neKTpOHHBIH //
[ludpposoii  oOpazoBatenpHbli  pecypc  [PR SMART :  [caiir]. —  URL:
https://www.iprbookshop.ru/94450.html (mata obpamenus: 16.01.2026). — Pexkum mocryma:
JUISL aBTOPHU3HP. TOJIb30BaTENeH

8. IlepeuyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «AHTEpHET»,
He00X0AMMBIX /LISl OCBOCHUS JMCHUTIIMHbI

1. UnadopmammonHo-npaBoBoii  moptan  «l'apant»: odummaneHeid  caiit. —  URL:
http://www.garant.ru— TekcT: 371eKTPOHHBIH.
2. ludposoit obpazoBarenbHbii pecypc «IPRsmart»: odunmansasii  caiit. — URL:

http://www.iprbookshop.ru/— Tekct: 3neKTpOHHBI.
3. DIeKTPOHHBIA CHIPAaBOYHHMK IO Maremarthke «lIpukinagHas MareMaTHKa»: O(UIHATbHbBII
caiit. — URL: http://www.pm298.ru/ — Tekct: 371eKTpOHHBIIA.

9. MeToauyeckue yKasaHus /sl 00y4arouxcs
110 OCBOCHHIO TUCHMIIJIHHBI

IIpu npoBeneHuil neknMi, CeMUHAPCKUX (MPAKTUYECKUX) 3aHATHHA, CaMOCTOSITEIbHOMN
pabore oOyuaromuXxcsl MPUMEHSIOTCS MHTEPAKTUBHBIE (POPMBI MPOBENEHUS 3aHITUN C LIEJBIO
HOTPYKEHUsI 00yJaroluXxcs B pealbHylo atMocdepy NpodhecCHOHAIBHOTO COTPYIHUYECTBA 110
pa3pelieHnto mpodsieM, ONTUMaIbHON BBIPAOOTKM HABBIKOB M KauecTB OYIYyLIEro CrelualucTa.
WNuTepakTiBHBIE GOPMBI IPOBEICHUS 3aHATUH MpearnoiaraloT o0yuyeHue B coTpyaHuyectse. Bee
YYaCTHUKUA 00pa3oBaTeNBLHOTO Mpoliecca (mpenojgaBaTenb U 00yJaronIuecs) B3auMOeHCTBYIOT
Jpyr ¢ Apyrom, oOMeHHBaIOTCS MHGpOpMalned, COBMECTHO PEUIAOT MPOOJIEMbl, MOAEIUPYIOT
CUTYAaIHIO.

B yueOHOM mporecce UCONIb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHI:

- TBOpYECKOE 3a/aHue. BpinonHeHne TBOpUeCKUX 3aiaHuil TpeOyeT oT oOyuaromierocs
BOCIIPOM3BEICHUE TOJIYYEeHHOW paHee nH(popManuu B GpopMe, onpeaensieMoll MpenoaaBareiem,
U TpeOyrolel TBOPUYECKOTO MOAX0/1a;

- IpymnmoBoe obcyxeHue. I'pynnoBoe obcykaeHne Koro-mmdo BOIpoca HalpaBiIeHO Ha
JOCTHKEHUH JYYIIEro B3aWMONOHHMMAaHUS M CHOCOOCTBYET Jy4IIEMY YCBOEHHIO HM3y4aeMoro
MaTepuaia.

B xone ocBOeHMs AUCHMILIMHBI IPU NPOBEACHUM KOHTAKTHBIX 3aHATHH UCIOJIB3YHOTCS
ciaenyromue (GopMbl 00ydeHHs, CIOCOOCTBYOMMUE (GOPMHUPOBAHUIO KOMITETEHIIMHA: JICKITUH-
JMCKYCCHM; Kelc-MeToM; pelleHHe 3a/lau; CUTYallMOHHBIA aHanu3; oOcyxiaeHue pedeparoB u
JOKJIaJI0B; pa3paboTKa rpyHIoOBbIX IPOEKTOB; BCTPEUU C MPEACTABUTENSIMU FOCYAAPCTBEHHBIX U
0O0IIeCTBEHHBIX OpraHU3aIHIA.
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10. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH, MCIOJIb3yeMbIX MPH OCYIIECTBIEHUHU
0o0pa3oBaTeIbHOIO Mpoecca Mo JMCUHUILIMHE, BKJIYas NepevyeHb NPOrpaMMHOro
obecrnieyeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTeM (IIPU HEOOXOIMMOCTH)

B mpomecce JEKIMOHHBIX M MPAKTUYECKHX 3aHATUH HCHOJB3YETCS CIeayIolIee
pOrpaMMHOE 0OecIIeueHHE:

*IporpaMMBel, o0ecreunBaroIme JOCTYIIBCETh «HTepHeT» (mampumep,
«Googlechromey);

*IporpaMMel, AEMOHCTPALMY BUAECO MAaTEpPUAIOB (HaripuMep, mpourpsiBaTens « Windows
MediaPlayery);

*mporpaMMbl Ui JEMOHCTpPAllMM M CO3/aHUS  Tpe3eHTauuid  (Hampumep,
«MicrosoftPowerPointy).

*TaOnUuHBIN nporeccop (Hanpumep, «MicrosoftExcely).

11. Onucanne MaTepuaAIbHO-TEXHUYECKOT0 o0ecredeHusi, He00X0AMMOTro JIJIst
ocyuiecTBJIeHHs 00pa30BaTEeIbLHOIO NMPoIecca Mo AUCHHUILINHE

Jlnst mpenofgaBaHusl AUCIUIUIMHBI TPEOYIOTCS CIIEMANIbHBIE MaTepUATbHO-TEXHUUYECKUE
cpeacTBa (KOMIIBIOTEpHBIE Kiacchl W T.1.). Bo Bpems IEKUMOHHBIX 3aHITHHA, KOTOpHIE
MPOBOSTCS B OOJBIION ayIUTOPUHU, UCIOIB30BaTh MPOSKTOP JUIS JAEMOHCTpPALMU CJAJIOB,
cxeM, TabJMIl U MpOYero mMaTepuaina, MyJabTUMenuiliHble mpoekTopsl Epson, BenqViewSonic;
9KpaHbl I TPOSKTOPOB; HOYyTOYKH Asus, Lenovo, MEKPO(DOHBI.





