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1. IEJIM OCBOEHUA JUCIUIIJINHbI

]_ICJ'IBIO OCBOCHHUA JUCHUITIIMHBI «MarteMaTuka» SBISETCS (bOpMI/IpOBaHI/Ie Y CTYACHTOB
HAaBBIKOB JIOTHYCECKOI'0 MBbBIIUJICHHUA,; IMPAKTUYCCKHUX HABBIKOB HWCIIOJb30BAHUA MATCMATUYCCKUX
METOJ0B U CI)OpMy.H, a TaKKC O3HAKOMJICHUC C OCHOBAMU TCOPCTUUCCKHUX 3HAHUH 0 KIIAaCCHYSCKUM
pasaciaM MAaTe€MAaTUKHM M IIOAIOTOBKAa B obnactu INOCTPOCHUA W HUCIIOJIb30BAHUA PA3JIMYIHBIX
MATCMAaTHUYCCKUX MOﬂeHeﬁ. 3a,uaq1/1:

0 mosydeHHe OCHOBHOTO MPECTABICHUA O MaTEMAaTHUYECKUX METOJax JUIsl pelleHus 3aaad
W3MEpPEHHs] B OJKOHOMHMKE, B YaCTHOCTH, C MCIOJb30BaHUEM COBPEMEHHBIX
WH(OPMAIMOHHBIX TEXHOJIOTHI;

O ocBocHUE COBPCMCHHBIX MCTOAOB U MATCMAaTUYCCKOTO MHCTPYMCHTApHUA PCIICHNA 3a/la4 B
9KOHOMHUMKE.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «MaremaTtrka» OTHOCUTCS K 0053aTelIbHOM 4acTH y4eOHOro IiaHa.
[IpepekBU3UTH  JUCHUIUIMHBL: JUCIUIUIMHA OMHUPAETCSl Ha 3HAHUE MPEIMETOB OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbI CpeHEro (ITOJIHOTO) 001Iero o0pa3oBaHus: MaTeMaTHKA.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCHUIIJIMHE

[Inanupyemble pe3ysabTaThl OOY4YEHHS] NO JAWCLUUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbraramu ocBoeHust OIIOII (koMneTeHIMAMHI U HHAMKATOPaMU JIOCTHXKEHUSI KOMIIETEHIIUMN ).

[Inanupyemble pe3yabTaTbl 00y4eHUs 110

JVCLHUIIIIMHE, B COOTBETCTBUU C UHIAMKATOPOM Haumenosanue
dopmupyemebie
JIOCTHMKEHUS KOMIIETEHLINU OLIEHOYHOTO
KOMIETEHIINU
Wunukatop goctwxkenus | PesynpraThl  0OydeHwHs] cpencrsa

KOMIICTCHIIN N 10 JUCIHUIIIIMHE




YK-1. Criocoben
OCYIIECTBIIATH MOKUCK,

KPUTHYECKUH aHAJIU3 U

CHHTE3 HH(pOpMaIHuHy,

IIPHUMCHSATDH CHCTEMHBIHN

MTOAXO/ IJIsl PEIICHMS
MIOCTaBJICHHBIX 3a/1a4.

YK-1.1. 3naer
IIPUHLIMIIBI cOopa,
otOopa u 0000IICHHUS
unpopmanuu. YK-1.2.
YMeeT COOTHOCUTD
Pa3HOPOIHBIC SBICHUS U
CHCTEMAaTH3UPOBATh UX B
paMKax N30paHHBIX
BUJIOB
npodecCHOHATLHOM
nesirenbHocTH. YK-1.3.
Bitaneer HaBbIKaMu
HAYYHOTO ITOMCKA U
NPaKTUYECKON paboTHI C
MH(}OpPMaLlMOHHBIMU
HCTOYHUKAMU;
METOJIaMH TIPUHSTHUS
pelIeHU.

3HaeT KOJIWYECTBEHHBIE
5 KauyeCTBEHHEIE
METO/Ibl aHAIN3a MPU
PUHSITHA

yIPaBIEHYECKUX
peLICHU.

Ymeer IIPUMEHSATH
KOJIMYECTBEHHbBIE U

Ka4C€CTBCHHBIC MCTOAbI
aHali3a IIpU IPUHATHH

MapKETUHTOBBIX
YIPABJICHYECKHUX
pELICHHUI. Baageer
WHCTPYMEHTaMHU
KOJWYECTBEHHOI'O H

Ka4C€CTBCHHOI'O aHaliku3a
AJI IIPUHATHUA

YIpPaBIEHYECKUX
peIlIeHUu U MOCTPOCHUS
AKOHOMHUYECKUX "

(bMHAHCOBBIX MOJIETICH.

TunoBoii pacuer.

KonTposibhbie
BOITIPOCHI K
PEUTHHT-KOHTPOJIIO
Y MIPOMEKYTOYHOMN
aTTecTaluu.

OIIK-3. Criocoben
paccUYHUTHIBATH
SKOHOMMYCCKUE
IOKAa3aTelu,
XapaKTepU3yIoLue
eI TeIbHOCTD
XO3SMCTBYIOIINX
CyOBEKTOB.

YK-1.1. 3naer
METO/IMKHU pacuera
SKOHOMMYECKHUX
nokazatenei. YK-1.2.
YMmeer
MMOJITOTaBIMBATh
HCXOJIHbIC JaHHBIC,
HEOOXOIMMBIC JIJIs
MIPOBE/ICHUS pacyeTa
DKOHOMHMYECCKHUX
MoKa3aTesei,
XapaKTEePU3YOIINUX
JIeSITeIIbHOCTD
XO3AUCTBYIOIINX
cyonrekToB. YK-1.3.
Bmageer naBeikamMu
pacueta
SKOHOMHYECKHX
MoKa3aTeliei,
XapaKTEePU3YIOIINE
eI TEIIbHOCTD
XO3AUCTBYIOIINX
CyOBEKTOB Ha OCHOBE
TUITOBBIX METOJIHK.

3HaeT KOJUYECTBECHHBIE
1 KAYCCTBCHHBIC MCTObI
aHaIM3a Mpu

HNPUHATHH
yIpPaBIEHYECKUX
peLIeHui.

Ymeer [IPUMEHSATH
KOJIMUECTBEHHbBIE u

KaueCTBEHHBIE METO/BI
aHaIu3a INpU NPUHATHH

MAapKCTHUHTOBBIX
yIpaBIEHYECKUX
peLIEHHUI. Baaneer
MHCTPYMEHTaMH
KOJINYECTBECHHOI'O n

Ka4€CTBCHHOI'O aHaJIu3a
JJI TIPUHATHUA

YIIPaBICHYECKUX
pelIeHUil U MOCTPOCHUS
SKOHOMHUYECKHX U

(hPMHAHCOBBIX MOJIETICH.

TunoBoii pacuer.

KoHnTtposbHbIe
BOIIPOCHI K
PEUTUHI-KOHTPOJIO
Y IIPOMEKYTOUHON
aTTeCTaluu.

4. OBBbEM U CTPYKTYPA JUCHUIIJINHBI




TpynoeMKOCTh TUCIUIUIMHBI COCTABIsET 4 3aUueTHbIC eMHUIIbI, 144 yaca.
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AHaUTHYECKast TCOMETPHS U
1 " P 1| 12 | 4 4
JUHEeWHas anrebpa
2 Bsenenue B ananus 1 3-4 4 4 4
nddepenImanbHOE UCYHCIICHHC .
3 Hudbep 1 5-6 4 4 4 PefiTuHr-KOHTpOIH |

GbyHKIMH 0/1HOI nepeMeHHON

IIpumeHenne qudPepeHIInaILHOTO
4 HUCYMCIICHUS JUIsI UCCIIEI0OBaHUS 1 7-8 4 4 4
GbyHKIUN U TocTpoeHHs IpaduKoB

5 Heormpenenenuslii HHTETpa 1 9-10 4 4 4
6 OnpeneneHHbId HHTETpal 1 11-12 4 4 4 PeliTuHr-KOHTpOINB 2
7 DYHKIMHA HECKOJIBKHUX MTEPEMEHHBIX 1 13-14 4 4 4
8 Psiner 1 15 2 2 2
9 OO6bIkHOBeHHbIE TuddepeHInanbHbIe 1 1 16-18 6 6 6 PefTHHT-KOHTpOH 3
Pa3HOCTHBIC YPaBHEHUS
Bcero 3a 1 cemectp: 36 36 36 Ox3amen (36)
HToro mo mucuuminne 36 36 36 Ix3amen (36)

Conepma}me JEKIMOHHBIX 3aHATHI 10 AUCIUIIIHHE

PA3JEJ 1. AHAJIUTUYECKAS TEOMETPUSA U TUHEAHAS AJITEBPA

Tema 1.1. IlpsmoyronbHas u adprHHAsS CUCTEMBbI KOOpAUHAT. MeTo KOOpInuHaT.

Tema 1.2. KommiekcHble uncna, AeicTBus ¢ HUMH. M300pakeHne KOMIUIEKCHBIX YMCEN Ha
IJIOCKOCTH. MOJyab M apryMeHT KOMIUIEKCHOTO uucia. Anredpanyeckas U TPUTOHOMETpHUYEcKas
¢dopmbl 3amucu  KoMIiulekcHoro uucna. @dopmyna Oiinepa. IlokasarenbHas ¢opma 3amucu
KOMILUIEKCHOT0 4ncia. KOpHY U3 KOMIIJIEKCHBIX YHCET.

Tema 1.3. Bekropsl. JIuneiitnsle onepanuu Haj BekTopaMu. Hampasiisionine KOCUHYCHI U JUIMHA
BEKTOpA. Y CIIOBHE KOJJIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansipHoe npou3BeICHUE BEKTOPOB U €ro CBOKMCTBA. J[JIMHA BEKTOpA U YTOJI MEXKITY
IBYMsI BEKTOpaMH. Y CJIOBHE OPTOTOHAJIBHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BekTOpoB. PasnojkeHue BekTOopa IO cHUCTEME BEKTOPOB. JInHelHas
3aBHCHMOCTh W HE3aBHCHUMOCTH, 0A3MChI M PaHT CHCTEMBI BeKTOpOB. [IpocTpancTso R".
OpTOroHAJIbHOCTS.

Tema 1.6. Marpunsl. JleiictBus ¢ matputiamu. ObpaTHast matpuna. Panr maTpuuel.

Tema 1.7. Omnpenenutenu. CBoiicTBa ompenenuteneil. AnreOpandeckue TOTOJHEHUS W
MUHOPBI. BeraucieHue onpeaenurens pa3ioKeHHEeM 10 CTPOKe (CTOI01Iy).

Tema 1.8. Cucremsl uHEHHBIX ypaBHeHH. Meton ["aycca. Teopema Kponekepa-Kamemmm.
®opmyasl Kpamepa.




Tema 1.9. OgHOpoIHBIE CHUCTEMBI JHMHEHHBIX YypaBHEHUW. @DyHAaMEHTaJbHAs CHUCTEMaA
peLICHHUIA.

Tema 1.10. O61mee pemieHne cUCTEMbI TMHEHHBIX YPaBHEHUH B BEKTOPHOM hopme.

Tema 1.11 VYpaBHeHue nuHHUN IIOCKOCTU. Pasnmunbie (OpMBI ypaBHEHUS NpPSAMOM Ha
IUIOCKOCTH. YTOJ MEXIYy NpsIMbIMU. PacCTosiHUE OT TOYKH 10 IPSMOM.

Tema 1.12 Kpuble BTOpPOro TOpsIKa: OKPYKHOCTh, JJUIMIIC, rumnepOoia, mapabona, ux
reOMEeTPUYECKHE CBOMCTBA U ypPaBHEHHUSI.

Tema 1.13. YpaBHEHUS IJIIOCKOCTH U IPSIMOM B TIPSIMOYTOJIBHOM CHCTEME KOOPAUHAT. Y CIIOBUSA
[apaJUIEIbHOCTH W NEPIEHIUKYJISAPHOCTU. YTJbl MEXIY JBYMS IUIOCKOCTSIMH, MEXAY ABYMs
NPSIMBIMH, MEXIY TPSAMOM U TIOCKOCTHIO. [IpsiMble u mitockocTH B ad(pUHHOM MPOCTPAHCTBE.

Tema 1.14. TloBepxHOCTH BTOPOTO MOpsifKa. ['eoMeTpruecKrue CBOMCTBA ITUX MOBEPXHOCTEH,
uccienoBaHue ux GopMbl METOJIOM CEUCHUH.

Tema 1.15. EBxkinnoBo npoctpanctBo. HepaBenctBo Komn-byHsikoBckoro. OpToroHaibHbIN
6aswuc. [Ipouecc oproronanuzamnuu. Pa3inoxkenue BEKTopa o0 OpTOrOHAIEHOMY 0a3ucy.

Tema 1.16. CobcTBEeHHbIE 3HaU€HUS U COOCTBEHHBIE BEKTOPHI MATPHI] U UX cBoiicTBa. Teopema
0 ©Oasuce mpoctpanctBa R" wu3 CcoOOCTBEHHBIX BEKTOpPOB Marpuilbl. COOCTBEHHBIC BEKTOPBI
CUMMETPUYECKONW MaTPHUIIBI.

Tema 1.17. KBagparuunsie dopmber R". TloHsTHe KaHOHHMuYeckuii Gasuc. YcioBue SIkoOH.
[TonmoXUTETHHO M OTPUIIATEIBHO ONpeeNieHHbIe KBaapaTudnabie popmel. Kpurepuii CrunbBectpa.

Paznen 2. BBEJJEHUE B AHAJIU3

Tema 2.1. MuoxectBa. Onepauuu HajJ MHOXeCTBaMH. UMCIIOBbIE MHOKECTBA. I'paHM MHOXECTB.
MmuoxectBa B R". Boimykiiple MHOXecCTBa M uX cBoictBa. CooTBeTcTBHE MHOXKeCTB. CUYETHBIC U
Hec4eTHbIe MHOKeCTBA. OTHOWEeHUsA. OTHOIIEHHS TOKIECTBA U YIIOPSAIOYEHHOCTH.
Tema 2.2. @ynkuusa. OyHkimonansHoe oTHomeHue. CoorBercrBue. CrocoObl 3aganust. OCHOBHBIE
3JIeMEHTapHble PYHKIMH, UX CBONCTBA U IpapuKU.
Tema 2.3. Yucnossle nocienoBaTenbHOCTU. [Ipenen uncnoBoit mocneaoBaTebHOCTH. beckoHeuHO
MaJible ¥ 0eCKOHEYHO Ooublie BeTuuruHbl. CBONCTBA CXOASIIUXCS TOCIE0BATEILHOCTEH.
Tema 2.4. AnreOpanueckue KOMIO3MIMU YHUCIOBBIX IIOCIEIOBATEIBHOCTEH M MX IpeJebl.
KoMmnosunun ¢ HeompeneneHHocThro. IIpu3Hakm  cymecTBoBaHMsI —Impeesa MOHOTOHHOM
OTPaHUYECHHOM MOCIeN0BaTENbHOCTH. [IepBbIii 1 BTOpOH 3aMeuarenbHbie npeaensl. Jlemma Kanropa.
Teopema bonbuano-Beliepmrpacca. [Tpusnak bonsnano-Komm.
Tema 2.5. MoHoToHHble ¢yHKuMU. Komnosunus u cyneprnosunus ¢Gyskuuid. [Ipenen ¢pyHkuumn B
touke. [Ipenen gyHkumum B OeckoHeuHocTH. [Ipenensl MOHOTOHHBIX (yHKIMH. HempepbIBHOCTBH
¢byHkui B Touke. HenpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMHI. THIIBI pa3pbIBOB.

Tema 2.6. CpaBHeHHE O€CKOHEYHO MaJIbIX (QYHKIUH.
Tema 2.7. CpoilicTBa (yHKIMI, HEMPEPHIBHBIX HA OTPE3KE: OrPaHUYEHHOCTh, CYIIECTBOBaHHUE
HauOOJIBIIET0 ¥ HAMMEHBIIETO 3HAYSHH, CYIIIECTBOBAHNE MIPOMEXYTOUHBIX 3HAYCHUH.

Pasznen 3. JTM®PEPEHIIUAJIBHOE HCUNCJIEHUE ®YHKIIUA OJHOM TEPEMEHHON
Tema 3.1. [IpousBoaHas (yHKIMH, €€ TEOMETPUUYECKUN CMBICI M CMBICI B MPHUKIAAHBIX 3aJadax
(CKOPOCTB, INIOTHOCTD). DINACTHYHOCTh (PYHKIIUH.

Tema 3.2. IlpaBwia HaxoXaeHUs Npous3BoAHOH. IIponsBojgHas cinoXHOM M 0OpaTHON (yHKIHMH.
HuddepenunpoBanne GyHKINN, 3aJaHHBIX HEIBHO U MApaMETPUUECKH.

Tema 3.3. Ilonarue ¢ynkuuu, nudpdepenuupyemoit B touke. JAuddepenunan (GyHKIUU U €ro
TFE€OMETPUUECKUN CMBICIT.



Tewma 3.4. IlpousBoansie u auddepeHnanbl BBICIUX MOPSIKOB.
Tema 3.5. Teopemnr depma, Pons, Jlarpanka, Ko, ux npumenenue. [lpasuno Jlonuranga. Tema
3.6. Muorounen u popmyna Teitnopa. [Ipeacrapnenue pyHkuui exp(x), sin(x), cos(x), In(1+x), (1+x)°
o opmyne Teitnopa.

Paznen 4. IPUMEHEHUE JUOO®EPEHIITUAJIBHOI'O UCYUCJIEHUSA JJIs1
UCCJEIOBAHUSA ®YHKIIAN U MIOCTPOEHUSA UX TPA®UKOB Tema 4.1.

YcnoBus MOHOTOHHOCTH (YHKIUMH. DKCTpeMyMbl (QyHKIHMU, HEOOXoauMoe ycioBue. JloctaTouHbie
ycnoBusi. OThICKaHNE HAUOOJBIIET0 M HaUMEHBIIEro 3HaYeHU (yHKUIuu, auddepeHuupyeMon Ha
OTpE3KE.

Tewma 4.2. HccrnenoBanue BRIMYKIOCTH QyHKIHUH. Touku meperuoa.

Tema 4.3. AcumntoTsl rpaduka GyHKIHH.

Tema 4.4. Obmas cxema uccneoBanus QyHKIUH U TIOCTpOeHus ee rpapuka.  Tema

4.5. YpaBHeHUE KacaTeJIbHON M HOPMaJIH K IJIOCKOW KPUBOM B IAHHOM TOYKE.

Paznen 5. HEOIIPEIEJIEHHBII UHTEI'PAJT
Tema 5.1. IlepBoobOpa3znas ¢yukius. HeompeneneHHbId HHTErpal W ero cBoiicTBa. Tabmuia
MHTETPAJIOB.
Tema 5.2. Meroasl HMHTErpUpOBaHUS. 3aMeHa IEPEMEHHOW, HWHTETPUPOBAHUE 110 YACTIM.
WHTerpupoBanne palyoOHalIbHBIX BBIPAXKEHUH, TPUTOHOMETPUYECKUX (DPYHKLIMHA, HEKOTOPBIX
uppannoHanbHbeIX GyHKIuil. [ToHsTHE 0 HEOEpYIIMXCS HHTErpaIax.

Paznen 6. ONPEEJEHHBII WHTETPAJI

Tema 6.1. 3agauun, npuBoAsIINE K NOHATHUIO ONPEIEIIEHHOr0 UHTerpana. OnpeaeneHHbId HHTErpall,
€ro reOMETPUYECKHUI CMBICIT U CBOMCTBA.
Tema 6.2. ®opmyna HeloroHa-JIeiiOHMIIa, ee NpUMEHEHUE s BbIUHUCIEHHS OIpeleIeHHbIX
HMHTErPaJIoB.

Tema 6.3. 3aMeHa NEPEMEHHOM B OIIPENEICHHOM UHTETpalle, MHTETPUPOBAHME 10 YaCTSIM.

Tema 6.4. IIpunokeHus onpenencHHbIX HHTErPajoB.
Tema 6.5. HecoOctBeHHble HHTerpasibl. VHTerpupoBaHMEe HEOTPAaHWYEHHBIX (YHKIMH U 1O
OecKOHEYHOMY NpPOMEXYTKY. HecoOCTBEHHbIE HHTETPAJIbl OT MOJOKUTENbHBIX (yHKUIMN. [Ipu3Haku
CPaBHEHUS.
Tema 6.6. JIBOWHON M TPOWHON HWHTETpasibl, UX CBOWCTBA. BBIUMCIIEHHWE KpaTHBIX HMHTErpajoB
IIOBTOPHBIM UHTETPUPOBAHUEM.

Paszpen 7. PYHKIIUU HECKOJIBKUX IIEPEMEHHBIX
Tema 7.1. ®yHKUMM HECKOJbKUX MepeMeHHbIX. OOnacth omnpeneneHus. [Ipexen QyHKIMH.
HenpepsiBHOCTS.
Tema 7.2. YUactuble npousBoaubie. [Tomuelii nuddepeniuan, ero reoMeTpuueckKuii CMbICH, CBS3b C
YaCTHBIMHU NPOU3BOJHBIMH, IPUMEHEHNE B PUOIMKEHHBIX BHIUMCICHUSX.
Tema 7.3. HacTHble IPOU3BOJIHBIE U TIOJHBIE TU(epeHIHaIbl BBICIINX MopsaakoB. HezaBucumoctsb
CMEIIaHHBIX TPOU3BOIHBIX OT HOpsAKa AU PepeHnpoBaHus.
Tema 7.5. DxcrpemyMbl GYHKIIUU HECKOJIbBKUX MepeMeHHbIX. Heobxoaumoe ycinoBue 3KCTpeMyma.
Haubonbiiee u HaMeHbllee 3Ha4eHNs PyHKIIMK B OTpaHMYEHHOM 3aMKHYTOH 00Js1acTu.
Tema 7.6. YcnoBHb 3kcTpemyMm. Meron mHoxurtened Jlarpanxka. [IpuMepsl npuMeHeHMI Npu
MIOMCKE ONTUMAJIbHBIX PEIICHU.



Paznen 8. PSJIbI

Tema 8.1. [lonarue yucnoBoro psaa u ero cxoaumoctu. Kpurepuit Komm cxoguMocT 4rcioBoro
psana. HeoOxonumoe ycioBue cxoaumoctu. CBOMCTBA CXOISAIINXCS PSJIOB.
Tema 8.2. Ilpu3Haku CXOIMMOCTH PSAAOB: OOIIMI NMPHU3HAK, MPHU3HAK CpaBHEHUs, npu3Hak Ko,
npusHak JlanamOepa, MHTeTrpaibHbIA pu3HaK Koy,
Tema 8.3. IloHsATHE 3HAKONIEPEMEHHOTO Psiia, AOCOTIOTHO CXOSIIETOCS PAa, YCIOBHO CXOISIIETOCs
pana. Teopema [qupuxie. Teopema Pumana.

Tewma 8.4. IlonsTue 3nakouepenyromerocs psnaa. [Ipusnak Jleibuuma.
Tewma 8.5. I[lonarue ¢pyHkuuoHansHOTO psaga. Odmacte cxoaumoctr. Kputepuii Ko pasHoOMepHOT
cxoaumoctu. [Ipusnak Beliepurpacca.

Tema 8.6. CBolicTBa paBHOMEPHO CXOJSIIUXCS PSJIOB.
Tema 8.7. Crenennsie psasl. Teopema AbGens. Paguyc cXOAMMOCTH M CIIOCOOBI €r0 OMPEICICHHUS.
CBoliCTBa CTENEHHBIX PSI/IOB.

Tema 8.8. UnterpupoBanue u quddepeHIpoBaHie CTEIEHHBIX PSIOB.
Tewma 8.9. Paawr Tetinopa u Maknopena. [IpumeHeHne psioB K MPUOIMIKCHHBIM BBIYHCIICHHUSM.
Pa3znen 9. OBBIKHOBEHHBIE JTU®O®EPEHIIUAJIBHBIE U PASHOCTHBIE YPABHEHUSA
Tema 9.1. luddepennmanbupie ypaBHeHHS 1epBOro mopsiaka. OCHOBHBIC TOHSTHS: OMPECIICHNUE,
pemeHue, odiiee penieHne, 9acTHoe penieHne TudGepeHIHaIbHOr0 YpaBHEHHS TIEPBOTO MOPSIIKA.
Teopema Ko o cymecTBoBaHUY M €MHCTBEHHOCTH peleHus (0e3 gJoka3aTenscTBa). HTerpanbHas
kpuBas. Hauanbneie ycnoBus. 3anaya Komm. OcoObie Touku. ['eoMeTpuuecKkuil CMBICI ypaBHEHUS
IIEPBOTO MOPAJIKA. DJIEMEHTbl KAYECTBEHHOI'O aHAJIN3A.
Tema 9.2. luddhepennmanpabie ypaBHEHUS IEPBOTO MOPsIIKA. BUabl ypaBHEHHI 1 METOBI PEIICHHUS.
VYpaBHeHus ¢ pazgendromMMucsa nepeMeHHbiMH. Hemonnble ypaBHeHus. JIuHeliHble ypaBHEHUS,
OJIHOPOJIHBIE U HEOJJHOPOHBIE.
Tema 9.3. Jluddepennmansubie ypaBHeHUS BTOPOTo nopsiaka. OcHoBHbIE MoHATHSA. Teopema Kot o
CYIIIECTBOBAaHUHU M €IMHCTBEHHOCTH perieHust (0e3 mokazarenbcTBa). 3amavya Komm. YpaBHeHus,
JIOMYCKAIolMe MOHMKEHUE MOPsIKA.
Tema 9.4. Jluddepennmanbubie ypaBHEHHUs BTOPOTO nopsiaka. JInHeiHble ypaBHEHHsI, OTHOPOAHbIE U
HEOJIHOPOJHBIE.
Tema 9.5. Jluneitnole muddepeHnInanTbHble YpaBHEHHs BTOPOTO TMOpPSAKAa C TMOCTOSHHBIMH
koa¢ppunuentamu. Kpaeas 3anaua.

Tewma 9.6. [luddepenimanbabie ypaBHEHUS BBICITUX MOPsAAKOB. CHcTeMa ypaBHEHUM ITEPBOTO
nopsanka. Hopmansnast popma. Teopema Komu. 3agaua Ko u kpaeBasi 3aaua /i ypaBHEHUS N-TO
nopsiaka. JInneiHble ypaBHeHUs N-ro nopsaka. JInHeliHble ypaBHEHUS N-TO MOPSIIKA C HOCTOSSHHBIMU
K03 ULIEHTaMHU.

Tema 9.7. JluneiliHble OOBIKHOBEHHBIE pa3HOCTHbIE ypaBHeHMs. OcHOBHbIE MOHATHS. CEeTKH H

cetouHble GyHKIUU. OTHOPOIHBIE U HEOTHOPOAHBIE YpaBHeHHsI. CBOMCTBA pelICHUH.

Tema 9.8. PemieHue nuHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPAaBHEHHUN C TOCTOSHHBIMH

koapdunmentamu. [Ipumepsl. CHUCTeMBI TMHEHHBIX Pa3HOCTHBIX YPaBHEHHH MEPBOTO MOPSIIKA.
Conep:xaHue NPaAKTHYECKUX 3aHATHI N0 JMCHHUILIHHE

PA3JEJI 1. AHAJINTUYECKASI TEOMETPUSA M IUHEHHAS AJITEBPA
Pemrenue 3agad mo reMam:
Tema 1.1. KommnekcHsle uncna, aeiictBust ¢ HUMH. M300pakeHne KOMIUIEKCHBIX YMCEN Ha
IUIOCKOCTU. MO/yJib U apryMeHT KOMIUIEKCHOTO 4Hcia. Ajiredpanyeckas U TPUTOHOMETpUYECKas
dbopmbl  3amucu  KOMIUIEKCHOTO uuncia. Popmyna Oiinmepa. [lokazatenbHas Qopma 3amucu



KOMIUIEKCHOTO uyucia. KopHu W3 KOMIUIEKCHBIX uucell. Bekrtopsl. JIuHeiiHble omepanuu Haj
BekTOpaMu. CKasIpHOE MPOMU3BENCHHE BEKTOPOB M €ro CBOMCTBA. JlJIMHA BEKTOpa M yIroJ MEXIY
nByMmsl BekTopamu. Cuctema BeKTOpoB. PasiioxkeHne BEeKTopa 110 cCucTeMe BEKTOPOB.

Tema 1.2. Marpuupl. leiicteust ¢ Matpuniamu. O0patHas matpuua. Panr maTpusl.
Omnpenenurenu. CBolicTBa onpeaenuTescii. Anredpandeckue T0MOJHEHUS 1 MUHOPHI. Berancienue
OTIpEeICTUTEINS Pa3I0KEHHEM I10 cTpoke (cTonbiry). Cuctembl TMHEHHBIX ypaBHeHU. Metoa ["aycca.
Teopema Kponekepa-Kanemnu. @opmyiisl Kpamepa.

Tema 1.3. OnHopoaHble cHUCTEMBbl JMHEWHBIX YypaBHeHHH. (dyHnameHTandbHas CcHUCTEMa
pemenuii. O01Iee pemeHne CUCTEMbI JIMHEHHBIX YPaBHEHHH B BEKTOPHOI Gopme. YpaBHEHHE TUHUNA
wiockocTd. Paznmuunbie (opMbl ypaBHEHHS NPSMON Ha IJIOCKOCTU. YTON MEXIY MPSIMBIMH.
PaccrosiHue oT TOUKM 10 IPSIMOM.

Tema 1.4. KpuBble BTOpOro mopsiika: OKPY>KHOCTb, JJUIMIIC, TuiepOosa, mapaboia, HX
IF€OMETPUYECKHE CBOMCTBA M yPAaBHEHUsA. YPaBHEHMs IUIOCKOCTH M MNPSAMOM B NPSAMOYIOJIBHON
CUCTEME KOOpAMHAT. YCIOBUS MAPAUICIbHOCTH W MEPHEHAUKYISIPHOCTU. YTIJIBI MEXKIY ABYMS
IJIOCKOCTSIMU, MEXIY JBYMsI HPSIMBIMHM, MEXIY HPSAMON M IJIOCKOCTHIO. [IpsiMble M IIIOCKOCTH B
adp¢duaHOM TpocTpaHcTBe. [loBepxHOCTH BTOpOro mTOpsAKa. ['€oMEeTpUYECKHE CBOKMCTBA ITHX
MOBEPXHOCTEH, HccleoBaHre UX (DOPMBI METOJOM CEUECHU.

Pa3znen 2. BBEAEHUE B AHAJIMU3 Pemenne

3a/1a4 110 TEMaM:

Tema 2.1. ®ynkuusa. @yHkuuoHanbHoe oTHomieHue. CoorBercTBue. CrnocoObl 3amaHMs.
OcHOBHBIE JIEMEHTapHbIE (YHKIWH, UX CBOMCTBAa W rpadukd. YWCIOBBIE MOCIEIOBATEIHHOCTH.
IIpenen uncnoBoil mocnenoBaTeaIbHOCTH. beckOHEUHO Maisble U GECKOHEUHO OOJbIINE BEITUYHUHBI.
CpolicTBa CcXOIALIMXCA IOCIENOBATEIBHOCTEM. Anrebpanyeckre KOMIIO3UIIMM  YHUCIOBBIX
nociefoBarelbHocTel W ux npeaensl. Kommosunuum ¢ HeompeneiaeHHOCThO.  [IpusHaku
CYILLECTBOBAHMsI IIpeleia MOHOTOHHOM OIpaHMYEHHOHM IOcienoBaTeabHOCTH. [lepBbIii M BTOpOM
3aMmeuartenbHble npenensl. Jlemma Kanropa. Teopema bonsiiano-Beliepmrpacca. [Tpusnak bonsuano-
Komm.

Tema 2.2. Ilpenen ¢yukuuu B Touke. Ilpegen ¢ynkuuu B OeckoHeuHocTu. Ilpenenst
MOHOTOHHBIX ~ (DYHKIIHA. HenpepbiBHOCTh  (pyHKIIMI B TOuke. HempepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKiui. Tunel paspbiBoB.  CBoiicTBa (YHKIMH, HENpPEephIBHBIX Ha OTpE3Ke:
OTPaHUYEHHOCTh, CYIIECTBOBaHHE HAWOOJBLIETO M HAMMEHbBIIEro 3HAYEHUl, CyIIeCTBOBAHUE
IIPOMEXYTOYHBIX 3HAUEHUM.

Pasnen 3. JM®PEPEHIIMAJIBHOE NCYUCJIEHUE ®YHKIIUIA OJHOM MEPEMEHHOM

Pemenwne 3ana4 no remam:

Tema 3.1. IlpousBogHast (yHKIMH, €€ TEOMETPUYECKUH CMBICT M CMBICT B TPHUKIIATHBIX
3ajauax (CKOpPOCTh, MIIOTHOCTH). DMacTUUHOCTh GyHKIMU. [IpaBuia HaX0XIECHHUS MTPOU3BOIHOM.

Tema 3.2. IlpousBojHas cioxHON U oOpatHoW ¢GyHkuuu. /{uddepenimpoanue GpyHKUIuUi,
3aJJaHHBIX HESIBHO M MTAPaMETPUUECKH.

Tema 3.3. Ilonstie Qpynkuuu, nudpdepenupyemoii B Touke. Anpdepennman GyHkum u ero
reoMerpuueckui cMmbici. [IponsBoansie u nuddepenimansl Beicnx nopsaakos. Tema 3.4. TeopeMbl
®epma, Pons, Jlarpamxka, Komm, ux npumenenue. IIpasuno Jlonurans. MuorowieH u ¢opmyina
Teitnopa. [Ipencrasnenue GpyHkiuit exp(x), sin(x), cos(x), In(1+x), (1+x)° mo dhopmyne Teitnopa.

Pazgen 4. IPUMEHEHUE JUOPEPEHIIUAJBHOI'O HCYUCJIEHUSA AJI51
UCCJEIOBAHUSA ®YHKIIUI U TIOCTPOEHUS UX TPA®UKOB



Pemrenue 3agad mo reMam:

Tema 4.1. YcnoBust MOHOTOHHOCTH (DYHKIIHH. DKCTPEMYMbI GyHKIIMH, HEOOX0IUMOE YCIIOBHE.
JlocTato4yHble yCIOBUS.

Tema 4.2. Ortbickanue HauOOJNBIIETO M  HAUMEHBIIETO  3HAUYCHUH  (QYHKIUH,
muddepeHpyeMoii Ha OTpe3Ke.

Tema 4.3. MccnenoBanue BBITYKIOCTH (DYyHKIIUH.

Tema 4.4. Touku nepernba. Acumnrtotrsl rpaduka ¢pyakmuu. OOmas cxema UCCIEIOBAHUS
(GyHKIMH M IOCTpOeHMsI ee rpaduka. YpaBHEHHE KacaTeIbHONM M HOpPMAald K IUIOCKOM KpUBOH B
JTAHHOHM TOYKE.

Paznen 5. HEOIIPEJIEJIEHHBIV MHTEI PAJI
Pewenne 3amad no remam:
Tewma 5.1. IlepBooOpa3nas ¢hyHkiums. HeorpeneneHHbINH HHTETPAT ¥ €T0 CBOKCTBA.
Tewma 5.2. Tabnwia UHTErpaIoB.
Tema 5.3. Metoabl HHTETpUPOBaHUS. 3aMeHa IEPEMEHHON, UHTETPUPOBAHUE 110 YACTSM.
Tema 5.4. VHTerpupoBaHue parMOHAIBHBIX BBIPAXCHUN, TPUTOHOMETPHUYECKUX (YHKIUH,
HEKOTOPBIX UppalMoHaIbHbIX GyHKUUN. [ToHsTHE O HEOEpyIIMXCS HHTErpajax.

Paznen 6. ONPEEJEHHBIIA WHTETPAJI

Pemenue 3ana4 no remam:

Tema 6.1. 3amaum, npuBojslIME K IMOHATHIO OINpeAeseHHOro MHrerpaia. OmnpeneneHHbIN
MHTErpall, €ro FreOMETPUYECKUNA CMBICI U CBOWCTBA.

Tema 6.2. ®opmyna Herorona-JIeiiOHuIa, ee TpUMEHEHUE Ul BBIYUCIICHUS ONPEIEIEHHbIX
MHTETpajioB. 3aMEHa IIEPEMEHHON B OIIPENIEIICHHOM MHTErpajle, MHTETPUPOBAHUE 10 YaCTSIM.

Tema 6.3. [lpunoxkeHust omnpeneleHHBIX HHTerpaigoB. HecoOCTBEeHHbIE HWHTErpabl.
WHuTerpupoBanne HeorpaHMYEHHBIX (QYHKUUN U MO OECKOHEYHOMY NHpoMexyTKy. HecoOcTBeHHBIE
MHTErpaibl OT NOJOKUTENbHBIX QyHKUUHN. [Ipu3Haku cpaBHEHUS.

Tema 6.4. JIBoiiHOM U TPOHHOI MHTETpalibl, UX CBOWCTBA. BhlUnciieHne KpaTHBIX HHTEIPAJIOB
ITOBTOPHBIM UHTETPUPOBAHUEM.

Paznean 7. ®YHKIIUU HECKOJIBKUX IIEPEMEHHbIX

Pemenue 3ana4 no remam:

Tema 7.1. @yHKIUN HECKOJNBKMX NepeMeHHbIX. Ob6nacth onpenenenus. Ilpenen QyHkumu.
HenpepriBHocTh. YacTHbie npousBoanble. [lonublii nuddepennman, ero reoMeTpuyeckiii CMbIC,
CBSI3b C YACTHBIMHM IPOU3BOJAHBIMH, MPUMEHEHHE B NPUOJIMKEHHBIX BBIYMCICHUAX. YacTHbIE
MIPOM3BOJIHBIE W TOJHBbIE AUQQepeHiransl BbICIIUX MOPAIKOB. He3zaBUCMMOCTbh CMeEIIaHHBIX
MIPOU3BOJIHBIX OT MOpsAIKa TUPPEpeHIHPOBAHMUS.

Tema 7.2. DxcrpemyMbl (yHKIMHM HECKOJIBKMX TepeMeHHbIX. Heobxoaumoe ycioBue
skcTpemyMa. Hanbospiiee u HauMeHblIee 3Ha4eHNs (PYHKIIMUA B OTPAaHUYEHHON 3aMKHYTOM 00J1acTH.
VYcnoBHel 3kcTpeMyM. Merton MHoxutenei Jlarpawka. Ilpumepsl NpUMEHEHHMH IIPpH TOHUCKE
ONTUMAaJIbHBIX PEIICHUM.

Paznen 8. PSAJIBI Pemenue
3ajJa4 o TeMaM:
Tema 8.1. Ilonarue umcnoBoro psga u ero cxogumoctu. Kpurepuit Komm cxomumoctu
gucioBoro psjga. Heobxommmoe ycioBue cxomuMocTu. CBoiicTBa cxopsmmxcs psaoB. [Ipusnaku



CXOJIMMOCTH PSJOB: OOIMI NPHU3HAK, MPHU3HAK CpaBHeHUs, nmpu3Hak Komm, mpusHak JlamamOepa,
HMHTETpalibHbINA Mpu3Hak Komy.

Tema 8.2. IloHsiTHE 3HAKONEPEMEHHOTO psijia, aOCOJIIOTHO CXOJSIIETOCs psla, YCIOBHO
cxomsmeroca psanpa. Teopema upuxiie. Teopema Pumana. Ilonsitue 3Hakouepeayromerocs psja.
[Tpusnak JleitOuuma.

Tema 8.3. Ilonsatue ¢ynknuoHamsHoro psima. O6macte cxomumoctu. Kputepuit Komm
paBHOMepHO# cxonumocTH. [Tpusnak BeliepmTpacca. CBoiicTBa paBHOMEPHO CXOJSIIMXCS PAIOB.

Tema 8.4. Cremennsie psapl. Teopema AGems. Paguyc cxomumMocTH U CHOCOOBI €ro
onpexaeneHusi. CBOWCTBA CTEMEHHBIX psAAoB. MHTerpupoBanue u AudGepeHIUPOBAHNE CTETICHHBIX
PAIOB.

Tewma 8.5. Psanwr Teitnopa u Makinopena. [IpumeHeHue psAI0B K TPUOIMKEHHBIM BBIYUCIICHUSM.

Pa3gen 9. OBBIKHOBEHHBIE JTU®®EPEHIINAJIBHBIE U PASHOCTHBIE YPABHEHMUSA

Pemenwue 3ana4 no temam:

Tema 9.1. luddepenumanbupie ypaBHeHHS IEPBOTO mopsiaka. OCHOBHBIE OHSATHS:
OTIpeJieNIeHue, pelieHne, oOlee pelmeHue, 4YacTHoe perieHue anddepeHnnanbHoro ypaBHEHUS
neporo nmnopsaka. Teopema Komm o cymecrBoBaHMM W €IMHCTBEHHOCTH peleHus (6e3
nokaszarenbcTBa). MHrerpanbHas kpuBas. Hawanbnble ycnoBus. 3agaua Komm. OcoOble TOUKH.
['eomeTprueckuii cMbICH ypaBHEHMsI IEPBOTO MOPsiIKA. DJIEMEHThl KAUECTBEHHOI'O aHAJIM3a.

Tema 9.2. luddepenunanbupie ypaBHEHUS MIEPBOTO MOPsAKA. Buabl ypaBHEHHI W METOJIBI
peuieHus. YpaBHEHMs C pas3AessiioliuMucs nepeMeHHbIMU. Hemonubele ypaBHenus. JIuneiinble
YPaBHEHMs, OJTHOPOJHbIC U HEOJHOPOIHBIE.

Tema 9.3. luddepennmanbabie ypaBHeHUs! BTOporo nopsaka. OcHoBHbIE MOHATHA. Teopema
Komm o cymecTBOBaHMM W €IWHCTBEHHOCTH pemieHus (0e3 mokasartenbcTBa). 3amada Kormm.
YpaBHEHMSI, JONYCKAIOIIUE IOHUKEHHUE MTOPSIKA.

Tema 9.4. JluddepennuanbHble ypaBHEHHsS BTOpPOro mopsjka. JIuHeilHble ypaBHEHUS,
OJTHOPOJIHBIE U HEOJTHOPOHBIE.

Tema 9.5. Jluneiinsie auddepeHnnanbHple ypaBHEHUST BTOPOTO MOpsAIKa C MOCTOSHHBIMHU
koa¢ppunuentamu. Kpaesas 3anaua.

Tema 9.6. luddepenumanbable ypaBHEHHUS BbICHINX MOPAAKOB. CuctemMa ypaBHEHHH 11EpBOTo
nopsiaka. Hopmanenas popma. Teopema Komm. 3agaua Ko u kpaeBast 3aaya Juist ypaBHeHHsI N-T0
nopsiaka. JInneitHble ypaBHEeHUs N-T0 nopsaka. JInHelHble ypaBHEHUs N-TO MOPSIKA C TOCTOSTHHBIMU
K03 ULIEHTaMHU.

Tema 9.7. JIuneiinble OOBIKHOBEHHBIE pa3HOCTHBIE YpaBHEHUs. OcHOBHbIE MOHATUSA. CETKU U
cetouHble GyHKIMU. OTHOPOJHBIE U HEOJHOPOAHbIE ypaBHEHHs. CBOICTBA pelIeHU .

Tema 9.8. Pemienue nuHEHHBIX OOBIKHOBEHHBIX DPAa3HOCTHBIX YPaBHEHUH C IMOCTOSHHBIMH
kodpuurentamu. [Ipumepsl. CucteMsl TMHEHHBIX Pa3HOCTHBIX YPaBHEHHUH MEPBOTO MOPSIKA.

5. OHEHOYHBIE CPEJACTBA IJId TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHW S JUCITATLTAHBI
U YYEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOTHI
CTYIAEHTOB

5.1. Tekyuii KOHTPOJIb yCIIEBAEMOCTH
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PeiiTuHr-KOHTPOJIB 1

. ChopmynupyiiTe ompeaelieHUe IMOHATHS ‘‘CUCTEMa KOOpPAMHAT Ha NPSIMOM, Ha IUIOCKOCTH, B

IIPOCTPAHCTBE.

. Uto Ha3pIBaeTCst 0a3MCOM CHCTEMBbI KOOPIMHAT Ha MPSMOU, HA TUIOCKOCTH, B TPOCTPAHCTBE?
. UTo Ha3bIBaETCsI BEKTOPOM?
.Kak 3agatb BekTOop, ONpenenuTh €ro JUIMHY, HalpaBlieHHe W MPOCKIMH B JEKapTOBOH

pr[MOYFOJ'IBHOﬁ CUCTEME KOOPpAHAT Ha ITIJIOCKOCTH, B HpOCTpaHCTBe?

. Uto wHa3pIBaeTCs ,Z[eKapTOBOI;'I OpTOHOpMHpOBaHHOﬁ CHCTEMOH KOOpZIWHAT Ha IIJIOCKOCTH, B

MPOCTpaHCTBE?

. 3anumute (HopMyIlly pa3ioXKeHUS BEKTOpa Ha COCTABJSIONIME B JEKapTOBOM MPSMOYTOJIbHON

CUCTCMC KOOPAWHAT Ha IIJIOCKOCTH, B IPOCTPAHCTBC.

. Uto Ha3bIBaeTCs pauyCcoOM-BEKTOPOM?
. 3aj1aliTe TOUKY U HApUCyHTe e€ MOJI0KEHNE Ha IIPSIMOM, Ha IUIOCKOCTH, B IIPOCTPAHCTBE. 9. 3anaiite

KOOPJIMHATBI YETHIPEX BEPIIUH TPEYTOJBHON MUPaMUJIbI U HAPUCYHTE IMOJOKCHHE MHPAMHIIBI B
MIPOCTPAHCTBE.

3anuimuTe GopMyITy pacCTOSHUS MEXY IBYMSI TOYKAMHU Ha IJTIOCKOCTH, B IPOCTPAHCTBE.

Uro Ha3bIBaeTCSl CKAJSIPHBIM IPOM3BEICHUEM ABYX BEKTOPOB; CKAISIPHOE MPOM3BEIECHUE — ITO
YUCJIO WU BEKTOP?

3anummure GOopMyITy CKAISIPHOTO MPOU3BEICHHS Yepe3 KOOPIUHATHI IEPEMHOKAEMBIX BEKTOPOB.
Kak onpenenuts yromn Mexay IByMsi BEKTOPAMH C MTOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS ?
KakoBbel cnocoObl 3amaHuisi MPSIMOM, 3alWIIMTE pa3iuyHble (OPMBI YpaBHEHUS TNPSMOU Ha
TUTOCKOCTH.

KakoBbl criocoObl 3a1aHus IIOCKOCTH, 3alUIIATE Pa3IndHble (JOPMBI YPaBHEHUS IJIOCKOCTU B
MIPOCTPAHCTBE.

Kakwne BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMU, KOMIUTAHAPHBIMH?

UTto Ha3bIBaeTCS MaTpUIICH?

UYrto Ha3pIBAETCS ONPEIECIUTEIIEM MATPHIIBI?

Kak BBIUMCINTE OnpeaenuTens 2-T0, 3-T0 ¥ N-To TOpsAKa METOAOM Pa3JIokKEHHUs 10 dJIEMEHTaM
T000¥ CTPOKH | JIF000TO CTONIO1A?

Uro Ha3bpIBaeTCsl BEKTOPHBIM IPOM3BEAECHUEM JBYX BEKTOPOB; BEKTOPHOE MPOM3BEIEHUE — 3TO
YHCIIO UK BEKTOP?

3anummre GopMyIly BEKTOPHOTO MPOU3BEIEHHS Yepe3 KOOPAMHATHI MEPEMHOKAEMbIX BEKTOPOB.
22. Kak ompenenuTs IUIOMAAb TPEYTOJIbHUKA C TIOMOIIBIO BEKTOPHOTO IPOU3BECHHS, KAKOBBI
JIOJKHBI OBITh MICXO/IHBIE TaHHBIE?

Uro Ha3bIBaeTCs CMEIIAHHBIM MPOU3BEIEHUEM TPEX BEKTOPOB; CMEIIAHHOE NMPOU3BEIEHHE — 3TO
YUCJIO WU BEKTOP?

B 4yeM cocToUT reoMeTpUUYeCcKHii CMBICI CMEIIEHHOTO TPOU3BEACHUS TPEX BEKTOPOB?

3anummre GopMyITy CMEIIAHHOTO MTPOU3BEICHUS Yepe3 KOOPAMHATHI MEPEMHOKAEMbIX BEKTOPOB.
3anummure ycIoBUEe KOMIUIAHAPHOCTH TPEX BEKTOPOB € MOMOIIbIO0 CMEIIEHHOTO MTPOU3BEICHNUS.
BriBeiuTe ypaBHEHHE IIIOCKOCTH C MTOMOIIBIO YCIOBUS KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Kak onpenennts 00beM TpEyroabHON NMUPAMHUIbI ¢ TOMOIIBI0 CMELIAHHOTO MPOU3BECHUS TPeX
BEKTOPOB?

3anumuTe ypaBHEHHE INIOCKOCTH, MPOXOISIIEH Yepe3 TpH 3alaHHbIE TOYKHU; B UEM COCTOUT CMBICIT
KOA((PHUIIMEHTOB ATOr0 YpaBHEHUS?

KakoBbl criocoObI 3ajaHus IPSIMOI B TPOCTpaHCTBE?
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3anuIInTe YCIOBUE KOJUIMHEAPHOCTH ABYX BEKTOPOB. 32. 3alUIINTE KAHOHHUYECKUE YPAaBHEHUS
MPSIMOM B TPOCTPAHCTBE.

PeliTHHI-KOHTPOJIDb 2
Urto Ha3pIBaeTCs KPUBBIMH JMHUSIMHU BTOPOTO MOPsIKa?
3anummure o0IMe ypaBHEHUS KPUBBIX JIMHUM BTOPOTO MOPSAKA.
Yo Ha3bIBaeTCs OKPY>KHOCTBIO, B UEM COCTOMT OCHOBHOE CBOMCTBO OKPY>KHOCTH?
3anumure KAHOHUYECKOE YpPaBHEHHE OKPYKHOCTH.
Kak mo BuIy KaHOHMYECKOTO YpaBHEHHsS OKPY>XHOCTH YCTAaHOBUTh KOOPJIMHATHI IIEHTpa
OKPY’KHOCTH U paguyc?
Yo Ha3bIBAETCS SJUIUIICOM, B UEM COCTOMT OCHOBHOE CBOMCTBO 3JUIMIICA?
Kakue TOYKH MI0CKOCTH Ha3bIBaIOTCS (POKycaMHM uaurca’?
3anuumTe COOTHOIIEHUE MEXy AJMHAMU OOJIbIION U Maoi MOIyocei 3JUIMIICA U PACCTOSTHUEM
OT IEHTpa AuTuIca 10 Gokyca.
3anumuTe KAHOHUYECKOE yPaBHEHHE DIUIHIICA.
Kak o Buy ypaBHEHHS 3JUTUTICA YCTAHOBUTH KOOPIMHATHI €T0 LIEHTPA U JITUHBI O0JIBIION U MO
noxyocei?
UYro HazbIBaeTcs TUIIEPOOIION, B U4EM COCTOMT OCHOBHOE CBOMCTBO TUIIEpOOIbI?
Kakue Touky MI0CcKoCTH Ha3bIBatOTCS (OoKycamu runep0osibl?
3anuInTe COOTHOLICHUE MEXY JUIMHAMM JEHCTBUTENILHOW U MHHUMOM IOJIyocel rumepoosisl U
paccTosiHUEM OT LIEHTpa TumepOoJbl 10 Gokyca.
3anuiuTe KAHOHMYECKOe ypaBHEHHE TUIIEPOOIIbL.
Kak mo Buay ypaBHEHHsS TUIEpOOJBl YCTAaHOBUTH KOOPAWHATHI €€ IEHTpa H JJTHHBI
JNEHCTBUTENFHON U MHUMOM moyocen?
3anuiuTe ypaBHEHUE aCUMIITOT TUIEPOOJIBL.
UYro Ha3biBaeTcs napaboiol, B 4eM COCTOMT OCHOBHOE CBOWCTBO MapadoJibl?
Kaxkas Touka miockoctu Ha3piBaeTcst (hoKycom mapadossi?
Urto Ha3pIBaeTCS AUPEKTPUCON TTapaboIIbl, 3aITUIINTE YPAaBHEHUE TUPEKTPHCHI.
3anumuTe KAHOHUYECKOE ypaBHEHHE TapadoIIbl.
Kak o Buy ypaBHEHUs mapabobl yCTAHOBUTH KOOPAMHATHI BEPIIMHBI Tapa0oIbl U MOJI0KEHUE
JUPEKTPUCHI Ha TJIOCKOCTH?
3anummre ob1ee ypaBHEHUE OKPYKHOCTH, HIUIUIICA, TUIIEpOO0IIbl U TapaboJIbL.
IIpy kakux yCIOBHSIX M3 OOLIEro ypaBHEHHs OKPYXHOCTH, DJUIMIICA, TMIIEepOOJIbl, mapadoibl
noixy4yaeM oOllee ypaBHEHHE OKPY)XKHOCTH, OOIlee ypaBHEHHE JJUIMICA, OOINee YypaBHEHHE
runepOosb1, o011ee ypaBHEHHE TapadoIIbl?
BrimonnuTe npeodpazoBanue o0IIero ypaBHEHUS! OKPYKHOCTH K BHTy KAHOHUYECKOTO YPaBHEHHS
OKPYKHOCTH.
BrimonHuTte npeobpazoBaHue OOIIErO YpaBHEHUS AIUIMIICA K BUAY KaHOHHYECKOTO YpaBHEHHS
AITUIICA.
Brinonnute npeobpazoBanue o0LIEro ypaBHEHUs TUIEPOOIIbI K BUly KaHOHMYECKOTO YpaBHEHUS
TUIepOOJIBL.
BrimonHuTe npeobpazoBaHue o0IIEro ypaBHEHUs Mapadosibl K BUy KAaHOHHUYECKOTO ypaBHEHUS
napabobl.



PeldTHHT-KOHTPOJIb 3

HEIIPEPBIBHOCTH.

. B kakom ciydae cuMBOJIBI TIpesienia U GyHKIIMA MOKHO IIOMEHSITh MecTaMu?
. Chopmynupyiite TEOPEMBI O  HENPEPHIBHOCTH OCHOBHOM  3JIEMEHTapHOM

byHKIUN U DJIEMEHTApHON (PYHKIMU B KaXKJ0M TOUKE 0OJIACTH OMpPEICICHHUS.

. UTo Ha3bIBaeTCs TOUKOM pa3pbiBa GyHKIIUN?

(GyHKIUHU B TOUKE, IPUBEIUTE IPUMED.

7. Yto Ha3bIBaETCS TOUKON YCTPAHUMOI'O Pa3phbIBa, IPUBEIUTE IPUMED.

oo

. UTo Ha3bIBaeTCsl TOUKOH pa3phiBa 2-T0 pojia, IPUBEIUTE MPUMED.

9. Uto Ha3bIBaETCS HEAIEMEHTAPHOH (PYHKIMEH, TPUBEANUTE TIPUMED.
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14.
15.
16.
17.
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19.
20.
21.
22.
23.
24,
25.
26.
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30.

5.2. IIpomeskyTOYHAs aTTECTANMS 110 UTOraM OCBOEHUS JUCLUILINHBI (3K3aMEH )

KoHTpoJibHBIE BONPOCHI K IK3aMEHY

Martpuiisl. JleiicTBus HaJ MaTpUIIAMHU.

Onpenenurenu. CBOKWCTBA ONPEACIUTENCH.

OO6patHas matpuna.

Panr matpunsl.

Cucrembl TMHEHHBIX YPABHEHUH.

Teopema Kponekepa-Kanemm.

®opmynsl Kpamepa. Meton [Maycca.

BekTopsl. JIuHeiHbIe oniepaiuyd HaJl BEKTOPAMU.

[Ipoekuus BekTopa Ha OCh. PaznokeHue BeKTopa no opTaM KOOPAUHATHBIX OCEH.
. Monyne BekTopa. HampaBmsitonine KOCUHYCHI.

. ChopmynupyiiTe ompeneiaeHre HENPEPbIBHOM B TOYKE (YHKIMM, 3alUIIUTE YCIOBUE

. Uro Ha3pIBaeTCs TOYKOM paspbiBa 1-ro poma, mpuBeaute npumep. 6. UTo Ha3bIBaeTcs CKaukoM

. HeﬁCTBHH Haa BEKTOpaMH, 3aaHHBIMHU ITPOCKIUAMU. 12. CKaJ'IprHOC IMPOU3BCACHUC BCKTOPOB U

ero coiictsa. 13. BekTopHoe npou3BeieHHE BEKTOPOB U €ro CBOMCTBA.
CwmerianHOe TPOU3BEICHNE BEKTOPOB U €TI0 CBOMCTBA.

Cucrema koopAauHaT Ha mIockocTu. [IpeoOpa3zoBanue cucTeMbl KOOPIUHAT.
YpaBHeHUs NpsIMOM Ha TJIOCKOCTH.

MHuoxectBa. UnciioBbIe MHOKECTBA. MHOKECTBO AEHCTBUTEIBHBIX YHCE.
Uwucnosbie mpoMekyTKH. OKPECTHOCTh TOYKH.

Oynknusa. Crnocoos! 3aaanus GyHKIUM. OCHOBHBIE XapaKTEPUCTUKU (YHKIIUM.
Ob6patHas ¢pyHkius. CnoxHas QyHKIHS.

[TocnenoBarenpHOCTH. YNCI0Bas OCIE0BATENBHOCTD.

[Ipenen yncinoBoil MOCIEAOBATEILHOCTH.

[Ipenen ynkuuu B Touke. OJHOCTOPOHHUE MPEAEIIBI.

beckoneuno 6obias GyHkuusa. beckoneuno manble pyHKINU.

[Ipu3naku cymectBoBanus npeaenoB. [lepBriil 1 BTOpoil 3aMeyaTenbHbIE MPEIEIbI.

HenpepsiBHOCTH QyHKIIMI B Touke. HempepbIBHOCTh B MHTEpBAJIE U HA OTPE3Ke.
Touku pa3pbiBa QpyHKIUI 1 UX KIacCUPUKALMSL.

ITpousBonHas pyHkuuu. PU3NUECKUN U TEOMETPUIECKUI CMBICI IIPOU3BOTHOM.
CBs3b MEX/ly HEIIPEPBIBHOCTHIO M TU(DHEPEHIINPYEMOCThIO (DYHKIIHH.

CpaBHeHI/IC OCCKOHEYHO  MaJIbIX (I)YHKL[I/Iﬁ . DKBUBaJICHTHBIC OCCKOHEYHO Malble.

27.
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[Ipou3BoHast CyMMBI, pa3HOCTH, IPOU3BEICHUS U YaCTHOTO (PYHKIIHIA.
[Ipoun3BoHas CI0KHON M 0OpaTHOM (PYHKITHH.

[Ipon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

KommiekcHble yucna.

Heonpenenennpiii uaTerpan. OCHOBHBIE MOHATHS U CBOKCTBA.

Meroa UHTErpUPOBaHUS MOICTAHOBKOM.

Meroa HEMOCPEACTBEHHOTO UHTETPUPOBAHUS.

Meroa UHTETPUPOBAHMS O YACTSIM.

Pannonansubie pyHKINU.

WuTerpupoBanue paiioHaIbHBIX JPOOE.

WuTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUMA.

WuTerpupoBanre uppaoHaIbHbIX (YHKITHHA.

OnpeneneHHblid MHTErpaJl Kak NpeAes HMHTErpaibHOM cymMMbl. ['eomeTpuyeckuit
OIpeIeJIEHHOT0 NHTErpaa.

®opmyna Hetotona-JleiiOnuna. MHTerpupoBaHue B CAMMETPUYHBIX Npeeiax.
HecoGcTBeHHBIE MHTETPAIIBI.

Brrurcnenue miomaziei miockux Guryp.

Brluncnenue MmMHbBL 1yTU INIOCKON KPUBOMU.

Boruncnenue miomaan noBepXHOCTH.

Boruncnenue o6bema Tena.

@OYHKIMH HECKOJIBKUX ITEPEMEHHBIX.

Juddepennnansabie ypaBHeHUs. OCHOBHBIEC TOHSATHS.

VYpaBHEHUs ¢ pa3ICAOIUMHUCS IEPEMEHHBIMU.

Onnopoausie auddepeHnnaibHbie ypaBHEHUS.

JInnelnble ypaBHeHUs. Y paBHeHUE bepHyun.

VYpaBHeHU B MOJHBIX TUddepeHanax.

VYpasuenus Jlarpanxa u Knepo.

VYpaBHEHMS], JOMIYCKAIOINE TTIOHMKEHHUE MTOPSIIKA.

JIuneitnsle nu¢dhepeHnnanbHble YpaBHEHUS BTOPOTO MOPSIIKA.
WuTerpupoBanue quddepeHaabHbIX ypaBHEHUH BTOPOTro MOPSIIKA.

CMBICJI

WHTerpupoBanue TMHEHHBIX OOBIKHOBEHHBIX U GepeHINaTbHBIX YPaBHEHNH BTOPOTo MOPSIIKA C

MOCTOSIHHBIMH KO3 (pULIEeHTaMU.
JIuneiiHble HEOAHOPOAHBIE AU depeHIINaIbHbIE YPAaBHEHUSI BTOPOTO MOPsIIKa.

JluneiiHble HeoHOPOAHBIE AU(depeHIINATbHBIE YPaBHEHHUSI BTOPOTO MOPsiIKa CO CHEHaIbHON

IIPaBOM YaCTHIO.
HucnoBele psibl.

5.3. CamocTosiTeIbHAsI paG0Ta 00y4aKOIIETOCH.

CamocrosiTenbHass paboTa CTyZIeHTa COCTOMT B BBIIIOJHEHUH 3a/JaHUN THIIOBOTO pacyera,
o(opMIISIEMOTO OT/AETBHBIM OTUETOM M 3aIUIAEMOT0 CTYAEHTOM.



Bonpocs pas CPC
Pazgea 1. Meron koopaunat. KommsiekcHble yncia, AeiMcTBUS ¢ HUMU. Bektopel. JIunelinbie
onepanuu HajJ BekTopaMu. CKalsipHOE POU3BEICHUE BEKTOPOB U €ro cBoiicTBa. CuctemMa BEKTOPOB.
PaznosxeHnue BeKTOpa 1o CUCTEME BEKTOPOB.
Marpunel. JletictBus Hag matpuniamu. OOparHas matpunia. Panr matpuiel. OnpeneauTend.
CBolicTBa ONpeenuTeNeH.

Pazgen 2. @ynkiun. OCHOBHBIE dJIeMEHTapHbIE (DYHKIMH, UX CBOWCTBA U rpaduku. CBOHCTBa
(GyHKIMI HETIPEpBIBHBIX Ha OTPE3KE.

Pa3gen 3. IlpousBogHast GyHKUIMU ee TeOMETpHUeCKUil M ¢u3ndeckuil cmbici. [IponsBoanas
CYMMBI, IIPOU3BEACHMSI U YACTHOTO. E€ reoMeTpuyYeCcKuii CMBICT U CMBICIT B IIPUKJIAIHBIX 3a7a4ax.

Pa3znen 4. OnpeneneHHblil HHTErpail Kak Mpees UHTErpaaibHoi cymMMbl. OCHOBHBIE CBOMCTBA
olpezeseHHoro unTerpana. [Iponssoanas nHTerpaa no nepeMeHHoMy BepxHemy npeneny. @opmyiia
Herorona-JleitOnnna. Beraucinenne ompeneneHHOro WHTerpaja: WHTETPUPOBAHHE IO YacTsM H
noJCTaHOBKOM.  [IpuOmmkeHHOe  BBIYMCICHHE  ONPEACICHHOTO0  HMHTErpana:  (hOpMyJbl
IPSIMOYT'OJIbHUKOB, Tpaneuui u Cumicona. HecoGcTBenHble MHTErpaisl. Vcrnonb3oBanue MoHATUS
OIIPEAEIEHHOTO HHTErpala B dKOHOMHUKE.

Paspeua S.

Uucnossie psanbl. CXoquMocTh U cymma psajna. HeoOxonumoe ycinoBue cxoauMocTu. [enctBust
CO CXOASAIIMMUCS psgaMu. YHUcIoBbIE pAABI C NOJOKUTEIbHBIMU YICHAMHU. JlOCTaTOUYHbBIE TPU3HAKH.
VYClloBHBIE CXOJUMOCTH MaTeMaTudeckue: cpaBHeHus, [lanmambepa, pagukanbHblii npusHak Kormm,
uHTerpanbHblil npu3Hak Komm. 3HakonepeMeHHbIe psiabl. AOGCOIIOTHAs W YCIOBHAs CXOJUMOCTH.
3nakouepenyromuecs psaabl. [Ipusnax JleiiOnuna.

@OynHkuoHanbHble paasl. O0nacts cxoqumocTd. IloHsTHe paBHOMEpHOMH cxonumocTH. Teopema
cxonumoctu YeOsimeBa. Teopema. Beiiepmtpacca. CBoiicTBa paBHOMEPHO CXOASIIUXCS PSAIOB.
Crenennsie psabl. Teopema Abens. Paguyc cxomumoctu. OCHOBHBIE CBOWMCTBA CTEIIEHHBIX PSIOB.
Paznoxenue ¢yHkuuit B crenenHsle psaabl. Pan Teitnopa u Makiopena. IlpumeHeHne creneHHbIX
PAI0B K MPUOIMKEHHBIM BBIYUCIICHUSM.

Pazgen 6. OcHoBHble mnoHATUA. JuddepeHnuanbHble YpaBHEHUS C pa3aesOLMMUCA
nepeMeHHbIMU. OpHopoaHble auddepeHIralbHble YpaBHEHHs NEpBOro mnopsiaka. JInHelHble
muddepeHnanbHble ypaBHEHU MepBoro nopsiaka. Juddepenunanbable ypaBHEHUS, 10y CKalOIINe
NOHMXeHue nopsjaka. Jiuneitnsle nuddepeHnnanbaple ypaBHEHHsI BTOPOTO MOPSJIKA ¢ HOCTOSHHBIMU
koa¢pdunmentamu. Mcnonb3oBanue quddepeHnnanbHbIX ypaBHEHHH B SKOHOMUYECKOM THHAMUKE.

@®onx  oueHounslx MarepuanoB  (OOM) s mpoBeneHMs — aTTECTAllMM  YpPOBHSA
c(OPMUPOBAHHOCTH KOMIIETEHIIMI OO0y4aroumxcs MO0 JTUCHUIUIMHE OQOpMIISIETCS OTIEIbHBIM
JIOKYMEHTOM.



6. YYHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE

JTACIATIIAHBI

6.1. KHHUroo0ecne4eHHOCTh

HanmeHnoBaHue nuTepaTypsl: aBTOp, Ha3BaHUE,
BUJI U3JIaHUsI, U3AATEIBCTBO

Ton
M3IaHKs

KHUT'OOBECITEYEHHOCTD

Hanuaue B a3nextporHoM karanore ObC

OcHoOBHas TuTEeparypa

1. Kpatkuii Kypc BBICIIEI MATEMATHKH : YICOHHK :
[16+] / K. B. bangun, ®. K. bangun, B. H.
Jxeddans u np. ; mox obur. pea. K. B. banauna. —
4-¢ u3n., crep. — Mocksa : Jlamkos u K°, 2020. —
512 c. : un. — ISBN 978-5-394-03643-9.

2020

https://biblioclub.ru/index.php?page=book&id=573171

2. bynak, b. A. Marematuka. COOpHUK 3a1ad 1o
YIIyOJNCHHOMY KypCy @ Y4YeOHO-METOIMUYECKOe
mocodue / B. A.

bynaxk, H. 1. 3onotapesa, }O. A. [Tonos [u ap.] ;
nox pea. M.

B. ®enorosa. - 5-e m3a. - Mocksa : JlabopaTopus
3Hanui, 2020. - 329 c. - (BMK MI'V - mikone). -
ISBN 978-5-00101707-3.

2020

https://znanium.com/catalog/product/1201320

2. Beiciast MaTemMaruka Juisi 5KOHOMHUCTOB:
cOopHUK 3a7a4 : yueoHoe mocoodue / I'. Y. bobpuk,
P. K. I'punnesuytoc, B. 1. Matsees [u ap.]. - 3-¢
u3 1., uctnp. - Mocksa : UHOPA-M,

2019. - 539 c. - (Bricmiee oOpazoBaHue:
Bakanaspuart). - ISBN 978-5-16-010074-6.

2019

https://znanium.com/catalog/product/989742

JlonosnHUTENBHAS TUTEPATYPa

1. Kypc Bricuiei! MareMaTUKU 1Jis1 SKOHOMUCTOB :
yueonuk / mop pen. P.B. CaruroBa. — Mocksa :
NH®PA-M, 2021. — 647 c. — (Bsicmee
obpazoBanue: bakanaspuar). — DOI
10.12737/13680. - ISBN 978-5-16-011091-2.

2021

https://znanium.com/catalog/product/1735644

2. Maremaruka : yuebuoe mocobue / FO. M.
Hanunnos, JI. H. XKyp6enko, I'. A. Huxonosa [u ap.]
;mon pea. JI. H.

XKyp6enko, I'. A. HukoHnoBoii. — Mockaa :
HNH®PA-M, 2019. — 496 c. — (Bricmee
obpasoBanue: bakanaspuart). - ISBN 978-5-16-
010118-7.

2019

https://znanium.com/catalog/product/989799

6.2. Iepuoanueckune U3ITaAHUsI

1. UzBectus By30B. Maremarnka 2. Maremarndeckoe MOJICTHPOBAHHE.

3. IuddepennnanpHble ypaBHEHHS.
4. Ycrexu MaTeMaTHYeCKUX HayK.

6.3. NuTepHeT-pecypchl

1. O6pa3zoBarenbHbIe pecypcebl — hitp://window.edu.ru/

2. O0pa3oBarelbHBIN MaTeMaTHYeCKUi callT — hitp://www.exponenta.ru/

3. Maremaruueckas >anukinoneans — http://allmath.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI
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Jnist peanu3aniy JaHHOW TUCIMILIMHBI UMEIOTCS CIICIIUAIbHBIC TIOMEIICHHS JIJISl IPOBEICHUS
3aHSATHH JIEKIIMOHHOTO U MpakTU4eckoro tuma. [IpakTudeckue paboOThl MPOBOISATCS B Jaboparopuu
YHCICHHBIX MeTO10B (405-3).

[lepeveHpb UCTIONB3YEMOTO JIMIIEH3MOHHOTO TPOTPAMMHOTO 00eCIICUCHUS:

1. Microsoft Excel
2. Maple
3. MATLAB



PaGouyro nporpaMmy COCTaBHII: /7
1.T.H., npodeccop kadp. PAull Manadeena A.A. A/‘/

3amectuTens aupekropa no passutuio OO0 «banane» Koxun A.B.

[IporpammMa paccmoTpeHa u ofnobpeHa Ha 3aceaHuu Kadeapsl DAull
IMpotokon Ne 7 or 30.0% 2021 roma /@

3apenytomuit kapenpoit @Aull k.¢.-m.H., nonent Bypkos B./I. —

Penensent (npeacraBuresis paboroparens): [ g,
g
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Paboyas mporpamMma paccMOoTpeHa W 000peHa Ha 3aceJaHHu Y4eOHO-METOAMYECKOH KOMHMCCHH
nanpasieHus 38.05.01 «DxoHomuyeckast 6€30MacCHOCTbY
ITpotoxon Ne | ot H{) 052 £0J/ rona

[Ipencenarens KOMHUCCHH
J1.3.H., 3aB. Kadespoit « IKOHOMHKA UHHOBALMH U puHaHCE Jlonuyes O.




JUCT NEPEYTBEPXKJIEHUSA PABOUYEN ITPOT'PAMMBI JIACIUILIAHBI

Pabouas nporpamma ogo6pena na 20 /20 y4eOHbIi roja

[Ipotokon 3acenanus kaheapsr Ne oT rojaa

3aBenyronuit kadeapoit

Pabouas nporpamma ogo6pena Ha 20 /20 y4eOHBIN TO1a

[IpoTokon 3acenanus kaheapsr Ne oT rojaa

3aBemyronuii kageapoi

Pabouas nporpamma ogobpena Ha 20 /20 y4eOHBIi roja

[Tporokoi 3acenanus kapeapsl Ne oT rojaa

3aBenyronuii kageapoi




JIMCT PETUCTPAIIMA UBMEHEHUI
B pabouyIo mporpaMMy ITUCHUILTHHBI
MATEMATHKA
o0OpasoBarenbHON MporpamMmsl crieraibHocTH 38.05.01 DkoHOMUYECKass 0€30MMacHOCTb,
HANPaBIEHHOCTH (TIPOHITH) MOATOTOBKH « IKOHOMHKO-TIPABOBOE 0OECIICUCHUE

3KOHOMHUYECKOI O0E30I1aCHOCTI)

Howme BHecenbl u3MeHEHUA B Ucnonuu OcHoBanue

p qyacTu/pasnensl padboueit TEJb (HoMep u nata
U3MEH IPOTrpaMMbl DO MPOTOKOJIA
eHUS 3acenanus Kadeapsl)
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3aBenyronuii kadeapoit /




