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j HEJIM OCBOEHUS U CHUATIUHBI

Llenbio ocBoeHMst AMCLMNIMHDI «Marematuka» sBnsercs (opmupoBanue y CTYACHTOB HaBLIKOB
JIOTUYECKOrO MBILUNCHUS, NPAKTHYECKMX HABBIKOB MCMOJbL30BAHMS MATEMaTH4YECKMX METOAOB U (hopmyrn, a
TAIOKE  O3HAKOMJIEHHE € OCHOBAMH TEOPETHYECKMX 3IHAHMI 110 KIaCCHYECKMM pasjienaMm MaTeMaTuKu |
MOJIrOTOBKA B 001aCTH MOCTPOEHUS U HCTIONb30BAHMS Pa3sIMYHBIX MaTEMaTHYECKUX MOaeJIeil.

3agauu:

- MOJIyY€HHE OCHOBHOTO MPEACTABIEHUS O MATEMATHYECKHUX METOAAxX AJIs pellUeHuns 3a1a4 U3MEPEHUs B
JKOHOMMKE, B HaCTHOCTH, C HCMONL3OBAHHEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOIOTHIL:

- OCBOCHHE COBPEMEHHBIX METOAOB M MATEMATHYECKOrO HMHCTPYMEHTapUs pelleHus 3a1a4 B IKOHOMMKeE.

2. MECTO IMCHUIIJINHBI B CTPYKTYPE OITIoIT BO

Jucunnnuua «Maremarikay oTHoCHTCS K 6a30Boii yacTu yye6HOro nnaxa.
[TpepekBU3NTbI  AMCUMIIIMHLE:  AMCLMAAMHA OMHUPACTCA  HAa  3HAHME MPEAMETOB  OCHOBHOI]
obpasosaresibHOI nporpamMmbl CpeaHero (1nonHoro) obiero o6pazoBaHus: MaTeMaTHKa.,

3 [INIAHUPYEMBIE PE3YJIbTATBI OBYYUEHMSI IO U CLUIIINHE

[Tnanupyemule pesynbLTarthl 00yueHus no AUCLIMTNITMHE, COOTHECEHHbIE C MIAHUPYEMbIMHU pe3yasraramu
ocsoenus OITO[1
—=

[1anupyemble pesynbrarsl 00yueHus no ]

Yposeun
" . AMUCUMNIIMHE, XapaKTepH3YIOLLME HTAlb]
- Koa gopmupyembix komnereniuii OCBOEHHs 5o
(opmupoBatms KomMneTeHLmi (noKkazaTen
KOMMETEHLIMK

_ OCBOEHHS KOMIIETEHLIMMN)
‘ OIIK-2. CrocoGHOCTL OCyLLeCTBAATL Yactuunoe 3HATL KONMYECTBEHHBIE M KAYECTBEHHDBIE METO /bl
" CGOE- aHaNu3 M 00paboTKy AaHHBIX, aHajln3a Nnpu NpUHATHH yNPaBIeHYECKHUX PelleHHid.,

HEOOXOLMMBIX Asi pelueHus Ymers MPUMEHATD KOJINYECTBEHHbIE M
‘ pofeccHoanbHLIX 3anay. KaYECTBCHHbIE METO/bl aHalu3a Mpu MPUHATHH
| MApKETUHIOBBIX YIPABIEHYECKUX pelleHHii.
Baagers  unctpymentamm  konuuectsennoro
| KaueCcTBEHHOro aHajinza st NPUHATHS
‘ YUPaBlICHYCCKUX  pelueHuit 1 nocrpoeHwus
| SKOHOMMYECKHUX U (DMHAHCOBBIX MOJEIE.

OIK-3, CnocoGHocTs BLIGpaTh Hactuunoe 3HATL KO/MYECTBEHHBIE 1 KAYECTBEHHDIC METO/1bl
| MHCTpYMEHTAlIbHbIE CPEACTBA AUTS aHau3a Npu NPUHATHU YNPABACHYECKUX peLLeHH i,
| OOPA0OTKH SKOHOMUUECKHX AAHHBIX YMers  npumensth  KkonuuecTBeHHble i

| B COOTBETCTBHM C 11OCTaBNEHHOH
| 3ahaue, npOEIHa.I'II«BHPOBaTb

PE3YIbTATBI pac4eTOB U 060CHOBATD
| nonyuenHbe BBIBO/IbI. Bnaners uuctpymentamu  konmuectsentoro

KayecTBEHHOro aHanusa st PUHSITHSI
| YNPABIICHYECKUX  peweHuii  n moctpoenus
| IKOHOMHYECKHMX M (PMHAHCOBBLIX MOJeeii.

KQCCTBCHHBIC METObl aHANM3a MPH  [PUHSITHH
MapKETHHIOBBIX YNPaBIEHYECKHUX peLIeHH A,




4. OBBEM U CTPYKTYPA JUCLIUIIJIUHBI

Tpya0eMKOCTL AMCLMMIIKMHB COCTABASET § 3a4ETHBIX eannuu, 288 yaca.
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Conepxanue TeKUHOHHBIX 3AHATHIT M0 AHCUUNIHIE
1 CEMECTP

Pasoen 1. 3JIEMEHTBI IMHENHOM AJITEBPBI U AHAJIMTUYECKOI TEOMETPUU

[.1. TlpsamoyronbHas 1 apuHHas cHCTEMBI KoopauHar. MeToa KkoopauHar.,

1.2. KomninekcHble uncna, 1eicTBUSA C HUMMU. M300paxenne koMnekcHbIX YMCen HA MI0CKOCTH. Moayns
M aprymMeHT KOMIUIEKCHOrO Yucha.

Aarebpanyeckas M TPUrOHOMETpPHYECKas (bOpMbI 3amMCH KOMIIEKCHOrO uMcna, ®opmyna Diinepa.
[Moxasarenbhas popma 3anucH KOMIUIEKCHOIO YMCHa. Kophu u3 kommnnekcHbix unces.

I.3. Bekropst. Jluueitnble onepaunn Hag BekTopamu. Hanpasnsiouwme kocuHycsl n anuna Bektopa.
YCII0BHE KONIMHEAPHOCTH ABYX BEKTOpPOB.

l.4. Cransproe npoussejieHHe BEKTOPOB M €ro CBOHCTBA. Jlnuna BekTopa W yron Mmexay aByms
BEKTOpaMHK. YCI0BHE OPTOrOHATLHOCTH [BYX BEKTOPOB.

I.5. Cucrema BekTopoB. Paznowxenue BCKTOpa Mo cucreme BeKTOpOB. JIMHeiiHas 3aBUCHMOCTL W
HE3ABHCHMOCTb, GA3UChI U PaHT CHCTEMbI BEKTOPOB. [IpoctpancTBo R" . OproronansHocTs.

1.6. Marpuusi. [leitcTBus ¢ matpuuamu. ObpaTHas marpuua. Panr MaTpHLUbI.

1.7. Onpenenurenu. Caoiictsa onpeaenutenei. Anrebpanueckue A0N0NHEHHUs 1 MHUHOpPBLL. Bbluncnenme
OTPEACANTENS PasNoKeHHEM M0 CTpoke (cToabuy).



1.8, Cucrempl iMHeiHbIX ypaBHenuil. Meron laycca. Teopema Kpowekepa-Kanennm. Dopmyibl
Kpamepa.

1.9. Onnopoatble cUCTEMBI JMHEHBIX ypaBHeHui. DyHaameHTanbHas cucrema pelleHHH.

1.10. Obuee pewienne cucteMbl MHEHHbIX YPaBHEHHH B BEKTOPHOIT (hopme.

|.I'1 Ypasuenue nunuii nnockoctn. Pasnuunpre (popMbI ypaBHeHHs npaMoii Ha nnockocTh. Yron MEIHKY
NpAMBIMH. PaccTosiHne OT TOYKHM 110 NPsSMOi.

I.12° Kpusbie BTOpOro nopsiaka: okpysHOCTb, dMaMMC, runepbona, napabona, ux reomerpuueckue
CBOMCTBA M YPaBHEHMS.

[.13. VYpaBuenus nnockoctd u NpAMOH B NpPAMOYrojibHOM cHcTeMe KoopauHaTt. Ycnosus
HapaIeILHOCTH W NEPNEHANKYIISPHOCTH. YIIbl MEXKY ABYMS MIOCKOCTSMM, MEKAY ABYMS MPAMBIMH, MEIKIY
[psiMOit u ntockocTbio. Mpameie u mockocTH B adypuHHOM NpoCTpaHCTBe.

I.14. IlosepxHocTn BTOpOro nopsaka. ['eomerpuueckue croiicTra HTHX MOBEPXHOCTEN, UCCIeoBAHME HX
(hopMbI METO10M ceveHwmii.

[.15. EBKNMI0BO npocTpaHcTBO. HepapenctBo Kowm-ByHsikosckoro. Oproronanbbiii Gasuc. [Mpouece
Oproronanusaunu. Pasnoxenue Bektopa no oproroxan bHOMY Dazucy.

1.16. CobcrpeHHble 3HaueHusi U coBCTBEHHbIE BEKTOpbI MaTpull M MX cBoiicTBa. Teopema o Gazuce
MpOCTpaHcTBa R 13 COOCTBEHHBIX BEKTOPOB MATPHLbl. COBCTBEHHbIE BEKTOPbI CHMMETPHYECKOM MaTPHLLbI,

|.17. Ksanparuuubie gopmbl R” . [TonsTne kaHOHMueckHil Gasuc. Yenosue Sko6u. TMonokutenso w
OTPHUATC/ILHO OnpeeneHHble KBaapaTHuHble Gpopmbl. Kpurepuii Cunbsectpa.

Pasoen 2. BBEIEHUE B MATEMATUYECKUI AHAJIN3

2.1 Muoskectsa. Onepaumu Haja MHOKeCTBaMH. UNCIOBbIE MHOIKECTBA. ["pann mMHoxecTB. MHOKeCTBA B
R". Beinykabie MHoxecTBa M ux cBolictBa. COOTBETCTBUME MHOXKECTB, CueTHbIe M HECUYETHbIE MHOXKECTBA.
Ornowerns. OTHOLIGHUS TOKAECTBA M YNIOPS 10YEHHOCTH.

2.2, ®ynkuus. OyHKUMOHANbHOE OTHOWEHMe. COOTBETCTRHE. CnocoObl  3apanua.  OcHoBHbIE
DJICMEHTAPHbIE (DYHKLIMK, MX CBOHCTBA M rpaduKm.

2.3. Hucnosbie nocnenoBatesbHOCTH. [Ipeen YMCI0BOH MOC/IeN0BATENHOCTH, beckoneuHo manbie u
OeckoHeuHo Gosibiune BenuunHbl. CBOHCTBA CXOAALLMXCS noce0BaTe/1LHOCTEN,

2.4, AnreOpanyeckue KOMMO3ZMUHKM YHCIOBBIX NOCAEN0BATENLHOCTEH M UX npenenbl. Komnosuiumn ¢
HeonpeaenenHocTbio. [pusHaku cyulecTBoBaHus npesena MOHOTOHHOI OrpaHHYEHHON NOCAE0BATENILHOCTH.
[lepsulii 1 Bropoil 3ameuarensHble npenensl. Jlemma Kanropa. Teopema bonbuano-Beiiepurrpacca. [puznak
bonsuano-Kowm,

2.5. MouoToHHble (ynkuun. Komnosuuus u cyneprniosuuus pynkuuit. Ipesen ¢yHkunn 8 TouKe.
[lpenen ¢yukumn B GeckoHeunocTu. [Tpenenbl MOHOTOHHBIX (yHKLMiA. HenpepbisHocTs (yukumii B Touke.
HenpepsiBHOCTL OCHOBHBIX 3f1eMeHTapHbBIX Gynkuuit. Tunbl paspbisos.

2.6. CpaBHeHHe 6eCKOHEYHO MallbIX (GyHKUMIA.

2.7. CaoiicTBa (yHKUNI, HENPepbIBHBIX Ha OTPE3KE! OrpaHW4YEHHOCTb, CYLLIECTBOBAHNUE HAMOOJILIIErD M
HAMMCHBLLLIETO 3HAYCHMH, CYLIECTBOBAHHE MPOMEKYTOUHBIX 3HAYEH M.

Pasden 3. TU®DEPEHUMAJIBLHOE HCYUCJIEHUE ®YHKLMIT O/IHOW IEPEMEHHOI

3.1. [NpousBoaHas ¢yHkumuu, ee FEOMETPHYECKHI CMbICTT M CMBICA B NPUKIA[AHLIX 3a7a4ax (ckopocTb,
IJI0THOCT). DNaCTHYHOCTb (PYHKIIHK.
3.2. Tlpasuna  HaxokACHMs NPOH3BOIHOI. [TpousBoanas choxkHoit u o0patHOi  (yHKUMM.

HnddepeniupoBanne Qyukumii, 3a1aHHbIX HESBHO 1 NnapamMeTpHUYECKH.

3.3. lloHsitne yukimu, AnddepeHunpyemoii B Touke, Huddepenunan Gpynkunm u ero reoMeTpuyecKuii
CMbIC.

3.4. NponsBoaHble n AndepeHumransl BLICILINX MOpsAAKOB.

3.5. Teopembl depma, Pons, Jlarpanxa, Kowm, nx npumenenue. [1paBuno Jlonurans.

3.6. Muorounen u Qopmyna Teitnopa. [Mpeacrasnenve QyHkumit exp(x), sin(x), cos(x), In(1+x), (1+x)° no
hopmysne Teitnopa.



Pasoen 4. MIPUMEHEHUE AADOEPEHIUAJIBLHOIO UCUYUCJIEHUS MJISI UCCIETOBAHMUSI

®YHKIUH U TOCTPOEHHUS UX I'PAOUKOB

4.1. Yenosus MoHoTOHHOCTH yHKLMM. OKCTpeMyMbl DYHKLIMH, HEOBXOAMMOER ycnosue. Jlocratounsle

yenosus. OTbickaHne HanGOBLIETO U HAMMEHBLIETO 3HAYEH Ui (yHkumnn, anddepenunpyemoit Ha oTpe3Ke.

4.2. Ucenenosanne Boinyknoctn hyHkuun. Toukn neperuoa.

4.3. AcumnToTbl rpaduka dyHKLUK.

4.4. O611as cxema ucee10BaHNs (PYHKLMM U NOCTPOEHUs ee rpaduka.

4.5. YpaBHenune kacaTesibHOI M HOpMAH K MI0CKOR KPUBOH B 1aHHOI TOUKe.

Pazden 5. HEONIPEJAEJIEHHBIN UHTEPAJI
5.1. TepooGpasnas pyHKums. Heonpeaenennsiit unterpan u ero coiicrea. Tabanwua MHTErpasos.
5.2. Metonbl uHTErpupoBanus. 3amena MEPEMEHHON, MHTErpUpOBaHME MO YACTSM. HMurerprposanue
PALMOHANTLHBIX  BBIDAKEHUH, TPUrOHOMETPHUECKMX  (YHKLIMiA, HEKOTOPBIX MPPALMOHANILHBIX  (DYHKLMIA.
[MonsTne o Hebepymmxcs HHTErpanax.

2 CEMECTP

Pazoen 6. ONPEJAEJEHHBIA UHTEIPAJI

6.1. 3apaum, npuBoASLIME K MOHATHIO OMpeleNeHHOro wWHTerpana. OnpeneneHHblii uHTErpan, ero
FCOMETPUUECKHIT CMBICTT U CBOMCTBA.

0.2. ®opmyna Heiotona-JleiibHuua, ee MPUMEHEHHUE TS BbIYUCIIEHNUS ONPEE/IEHHbIX MHTErPaoB.

0.3. 3ameHa nepeMeHHOM B OnpeseseHHOM MHTErpajie, HHTErpPUPOBAHME 10 HACTAM.

6.4. [1puioxkenns onpeaeneHHbIX HHTErPaioB.

6.5. Hecobersentbie uHTerpabl. Wuterpuposanmue HeorpaHuueHHbIX (GYHKUMH M 1O OeckoHeuHOMY
npomesxyTKy. HecobcTBeHHbIe MHTErpasTbl OT MONOKHTENLHBIX Gynxumit. [pusnaku cpaBHenus.

6.6. JIBoiiHOi 1 TpoiiHO¥ WHTErpajibl, HX CBOKCTBA. Bbluucnenue kpaTHbix MHTErpajioB MOBTOPHLIM
MHTErPUPOBAHUEM.

Pazoen 7. ®YHKIUU HECKOJIBKUX IMEPEMEHHBIX

7.1. DyHKUMK HECKONBLKUX nepemMeHHbIX. O6aacTh onpeaenenus. [peaen Gpynkumnu. HenpepbignocTs.

7.2. Hacrubie nponssoausie. [onnbiii auddepenuman, ero FEOMETPHYECKWUIH CMbBICH, CBA3bL C YACTHLIMH
[IPON3BOHBIMH, NIPUMEHEHHE B MPUOJIMIKEHHDBIX BHIYUCIEHUAX.

7.3. YacTHble NpOM3BOAMbIE M [OJHbIE AuddepeHumnansl  BbICLMX NOpAAKOB. HesaBucumMocTs
CMCLIAHHBIX NPOW3BOAHLIX OT Nopsaka AW((epeHUMpoBaHHS.

7.5, DKCTpeMyMbl ()YHKUMH HECKONBLKHX nepemenHblx. Heobxoaumoe ycnosue IKCTpEeMyMa.
Haubonbiiee n HanmeHbLIee 3HAYEHMUS (DyHKUMM B OrpaHnyeHHOl 3aMKHYTOl 061acTH.

7.6. YcnoBHblit okeTpemym. Meton MHOmHTenei Jlarpamxa. Tlpumepsl npumenennii Nnpu  rnoucke
ONTHUMANbHBIX PELIeHH.

Paszoen 8. PSIJIbI

8.1. TlonsiTHe 4MCNOBOrO psina M €ro cXOAMMOCTH. Kpurepuit Kowm cxomumoctn unciosoro pana.
HeoOxoammoe yenosme cxommumocti. CBOHCTBA X0 LKMXCS pALOB.

8.2. INpusHaku cxoaMmocTy psaoB: o0wwMii Npu3HaK, npusHak CpaBHeHus, npusHak Kowwu, npusmak
Hanambepa, unrerpansuoiii npusHak Kouuu.

8.3. llonsTne 3HakonepemenHoro psiga, abcomrOTHO CXOMALIErocs psja, YCIOBHO CXOAALIErocs psja.
Teopema lupuxne. Teopema Pumana.

8.4. INonaTue 3nakouepeytoLerocs psaaa. [pusnak JleiGuuua.

8.5. Tllousirne  (yHKuUMOHANBLHORO pana. Obnactb CXOAMMOCTH. Kpurepunit  Kown  pasnomepHoii
cxoamnmocty. [Npusnak Beiiepuitpacca.

8.6. CoiicTsa PAaBHOMEPHO CXOAALLMXCS PsIIOB.

8.7. Crenennbie psast. Teopema AGens. Pagnyc cxomumoctn u crnioco6el ero onpeaenctus. CpolicTsa
CTEMEeHHbIX PSa0B.



8.8. Murerpuposanue 1 mpepeHunpoBanme cTeneHHbIx ps10B.
8.9. Paawl Teiinopa u Maknopena. [Npumenenne paaos k NPUOIIMIKEHHBIM BbIYMCIEHUAM.

Paszoen 9. OGLIKHOBEHHBIE JUPPEPEHIUAJIBHBIE U PASHOCTHBIE YPABHEHMSI

9.1. JInddepenunanshble ypasHeHus nepsoro nopsaka. OCHOBHbIE MOHATHSA: OnpeseneHye, petexue,
ofulee pelienne, 4acTHOE pelueHue ANDPEPEHLMANLHOIO ypaBHEHHs NEPBOro nopsiaka. Teopema Ko o
CYWCCTBOBAHHK W EAMHCTBEHHOCTH pewenus (6e3 Aokaszarenscrsa). Mwurerpanbhas kpusas. Hauanbhbie
yenosus. 3agaua Kown. Ocobbie Toukny, ["'eomeTpuueckuii cmeics ypasHenus MEPBOro nopsjika. DAeMEHThbI
KaueCTBEHHOrO aHa/u3a.

9.2, uddepenunannhbie YP4BHEHUA MEpBOro rmnopsaka. Buiabl ypaBHeHWIT M MeTOMbI peLIeHus.
YpaBHEHUs ¢ pa3aensioLuMucs nepemenHbIMu. Henosnnbie ypasuenns. Jlnneittsie ypasrenus, OJIHOPO/IHbIE W
HEOIHOPOAHbIE,

9.3. Jlnddepenunanshsie YPaBHEHUs BTOPOro nopsjaka. OCHOBHBbIC [OHSTHS. Teopema Kowmn o
CYHICCTBOBAHMM 1 €AMHCTBEHHOCTH petenus (6e3 aokasarenbersa). 3anaua Kowuu, YpaBuenus, nonyckaoime
NIOHMIKEHHE MOps KA.

9.4. Jlndpdepenunanshbie ypaBHenus BTOpOro mopsaka. JluHeiinobie ypaBHeHus, ofHOpOAHbBIE W
HEOIHOPOAHbIE.

9.5. Jluneiinbie anddepenumnanshple YPaBHCHH BTOPOro Mnopsjka ¢ MOCTOAHHbIMU KO(PPULLHEHTaAM K.
Kpaesas 3anaua.

9.6. Jludpdepenumnanshbie ypaBHeHHs BbiCLUIMX nopsakos. Cucrema ypaBHEHWIT nepBoro nopsiaka.
Hopmanshas dopma. Teopema Kowm. 3amava Kowu u KpaeBas 3ajaua Al ypaBHEHWs 17-r0 MNopsjka.
Jluneiinsle ypasnenus n-ro nopsaka. JInHelHble ypaBHEHUs 1-I0 MOPSAKA C MOCTOSHHBIMH KO3 puumeHTamu.

9.7. Jluneiinbie 06bIKHOBEHHbIE pa3HOCTHbIE ypaBHEeHHS. OcHOBHbIE MOHATHS. CETKM M CeToYHbIe
(ynKLn. OnHOPOAHbIE M HEONHOPOAHBIE ypaBHenus. CBoicTBa pelueHmii.

9.8. Pewenne nuneiiHbIX 0OBIKHOBEHHBIX Pa3HOCTHBIX YPaBHEHWI C MOCTOSHHBIMKU KO3(ULIMEHTaMM.
[pusiepbl. CHCTEMbI IMHEHHBIX PA3HOCTHBIX YPaBHEHHI MepBoro nopsaka.

Conepxanue npakTnuecknx 3ausTuii no aucuHnIIe
1 CEMECTP

PASJEJ 1. SJIEMEHTBI IMHEMHOW AJITEBPBI U AHAJIMTUYECKOM TEOMETPUMU.

Pewenue 3anayu no remam.

Tema 1.1. Komnnekcusie umcna, aeHcTsus ¢ HUMMU. M300pakenne KOMINEKCHBIX YMCEN HA NIOCKOCTH.
Moayib W aprymeHT KOMIIEKCHOro u4mcna. Anredpanyeckas M TPUrOHOMETpUuecKas (Gopmbl 3anmucu
ROMIICKCHOrO 4ncna. Dopmyna Diinepa. [TokazarenbHas (opma 3anuen komniekcHoro ymcna. KopHu u3
ROMILIEKCHBIX uncen. Bekropsl. Jnneiinbie onepaumu Han BeKTopamu. CKalsspHOE NPOU3BEeHHE BEKTOPOB
€ro csoiicTsa. JlnuHa Bekropa u yron MEXNAY AByMA BekTOpamu. 1.5. Cucrema Bektopos. Paznoxkenue BEKTOpa
110 CHCTEME BEKTOPOB.

Tema 1.2, Marpuusl. JleiicTeus ¢ marpuuamu. Obpathas matpuua. Pawr marpuubl.  Onpeaenureny.
CsoiicTBa  onpeaenureneii. AnreOpanueckue [JOMONHEHUS U MUHOpbI.  Beluucnenue onpepenurens
Pa3NIOAEHHEM N0 cTpoke (cTonduy). CUCTEMbI THHEHHBIX ypaBHeHuil. Meton ["aycca. Teopema Kponekepa-
Kanenan. ®opmynsl Kpamepa.

Tema 1.3. OnHopoaHble cHCTEMbI TMHEHHBIX ypaBHeHui. DyHaameHTanbHas cucTema pewennii. Obuee
PCHICHUE CHCTEMbI JIMHEIHBIX ypaBHEHHH B BEKTOPHOI opme. Ypasrenue nunnmii nnockoctH. Pasnmunbie
(popmbr ypaBHeHus npamoii Ha nnockoctu. Yron MENKIY MpAMbIMK. PaccTosiine ot Touku 10 npsmoii.

Tema 1.4. Kpusbie Broporo MOpAlka: OKpYIKHOCTb, afiunc, runepbosa, napabosa, ux reoMeTpHUecKue
CBOMCTBA M ypaBHeHHs. YpaBHEHHMS MAOCKOCTH M MpAMON B NpAMOYronbHO# cucTeMe KOOpAHHAT. YcnoBus
NapalIeILHOCTH U NEPNEHANKY IAPHOCTH. Y bl MCHALY ABYMS NIOCKOCTAMM, MEXKIY ABYMS TPSAMBIMH, MENITY
HPAMOH 1 n1ockocTbiO, [TpsiMble U NAOCKOCTH B apuHHOM npocTpancTae. [TosepxHocTu Broporo nopsiaka.
I'eomerpuueckue croiicTsa aTnx [TOBEPXHOCTEH, UCCe0BaHHE HX (opmbl MeTO10M ceuenuii,



PA3AEJT 2. BBEAEHUE B MATEMATHYECKHUI AHAJINS.

Pewenue 3anay no temam.

Tema 2.1. ®Dynkums. OyHKUHOHANLHOE OTHOLLEHME. Cootsercrue. Croco6bl 3aganus. OCHOBHbIE
dlIeMEHTapHble (D)YHKUMH, HX CBOHCTBA M rpadkn. Uncrnossle nocnenosaresibHocTH.  [lpenen  wucnosoii
HOCJICAOBATENLHOCTH.  beckoHe HO Manble W GECKOHEYHO GOJbIIME BEHYMHDI. CsoiicTBa cxoasmxes
1ocneaoBaTesIbHOCTEN!. Anredpanyieckue KOMNOZULMU YUCIOBBIX MOC/EA0BATENLHOCTEN M HX npeaesnbl.
Komnosnunn ¢ neonpesenennoctsio. [Mpustaku CYLLECTBOBAHMSA TNpeje/ia MOHOTOHHON OrpaHUueHHOI
nocienosarenbHocTH. TlepBbiit n BTOpoit 3ameuatenbhbie npeaenst. Jlemma Kanropa. Teopema BosabuaHo-
Beiiepwrpacea. [Mpusnak Bonbuano-Kowm.

Tema 2.2. lpenen (yHkuun B TOUKE. [Ipenen Qyuxumn B GeckoneunocTH, [Tpeaenbl MOHOTOHHBIX
(PyHKUMI, HenpepsiHocTs (yHkumii B Touke. HerpepeiBHOCTL OCHOBHBIX 1EMEHTAPHbIX GyHkumit. Tunp
paspeigos.  CsoiicTBa  (hyHKUMH, HempepbIBHbIX Ha OTPE3KE:  OrpaHUYEHHOCTb,  CYILLECTBOBAHUE
HAHOOBIIEro W HANMEHbLLErO 3HAYEH M, CyLLeCTBOBAHME MPOMENKYTOUYHBIX 3HAUECHHIA.

PASJET 3. TUODEPEHIUAJBLHOE HCYUCJIEHUE ®YHKLMI OIHOI NEPEMEHHOIA.

Pewexne 3anay no temam.

Tema 3.1. TMpoussoanas (yHkwmu, ee FEOMETPUYECKMI CMbICI M CMbIC/I B MPHUKIAAHLIX 3ajauyax
(CKOpOCTb. NIOTHOCTD). DacTUUHOCTL (yHKUMK. [IpaBuna HaxoxaeHus MPOMU3BOAHOMA.

Tema 3.2, Tlpouwssognas cnoxHoit u o6partoi dynkumnn. uddepenunpopanne GpyHKUNH, 3a1aHHBIX
HCSIBHO W MapaMeTpHyecKH.

Tema 3.3, [loustue QyHukuuu, andpeperunpyemoit B Touke. Huddepenunan dpyukuun u ero
reomerphueckuii embica. [Nponssoaubie n anddepernann BoICimMX MOPSIKOB.

Tema 3.4. Teopembl depma, Pons, Jlarparka, Kowwm, ux npumenenue. [pasuno Jlonurana. Muorousnien
it popmyna Teiinopa. [NpeacraBnexne yHkumit exp(x), sin(x), cos(x), In(1+x). (1+x)° no (popmyne Teiinopa.

PA3JE/T 4. MPUMEHEHUE JTUOOEPEHIIUAIBLHOTO UCYUCJIEHUSI AJISI MCCIETOBAHMUSI
®YHKUHMH U IOCTPOEHMSI UX TPA®HUKOB.

Peinenne 3anau no remam.

Tema 4.1. Ycnosus MOHOTOHHOCTH Gynkunn. Dkerpemymbl  QYHKUMH, HEOBXOAMMOE YCIOBHE.
Jloctaroutble ycnoBus.

Tema 4.2, Orbickanne HauBOMBIIErO M HAMMEHBIUErO 3HAYCHW bynxunn, anddepenunpyenmoii na
OTpesKe.

Tema 4.4. McenenoBanue BoimykaocTH yHKLMM.

Tema 4.5. Toukn nepern6a. AcumntoTsl rpaduika dynkunn. Obuias cxema uceienoBanus GyHKUNUN 1
NoCTpoeHHs ee rpapuka. Y paBHeHue KacaTeNbHOM U HOPMaJiu K MNJI0CKOH KpUBOIi B TaHHOM TOYKe.

PA3JTEJT 5. HEOTIPEJEJIEHHBI MHTETPAJL
Pewienne 3anay no temam.
Tema 5.1. MepsooGpasuas (yukums. Heonpeaenenusiii MHTErpall u ero CBOMCTBA.
Tema 5.2. Tabnuua unrerpanos.
Tema 5.3. Mertoas! nnterpuposanus. 3amena MEPEMEHHOM, HHTErPUPOBAHHME 110 YaCTAM.
Tema 5.4. MurerpupoBanue paunoHa bHBIX BBIPKEHWH, TPUrOHOMETPUUECKUX (DYHKUMIA, HEKOTOPBIX
HppannoHanbHbIX (hyHKuMit. [TonsTre o HeGepyimxes uHTerpanax.

2 CEMECTP

PA3JEIT 6. ONPEJAEJIEHHBIN UHTETPAJI
Pewenme 3agau no remam.
Tema 6.1. 3anaun, npuBoasimMe K NOHITHIO OMPEAC/ICHHOro uHTerpana. OnpeneneHHbIi HHTerpa, ero
'COMETPHYECKHMIA CMBbICIT U CBOMCTBA.
Tema 6.2. ®opmyna Hetorona-JleiiGHuua, ee npuMeHenne ans BblYMCIEHMUS OMpeACNCHHBIX HHTETPAIOB,
3amena nepemennoii B ONpeAeneHHoM HHTerpase, HHTErPUPOBAHME 10 YACTSIM.



Tema 6.3. Ilpunoxenus OMPEAC/ICHHBIX MHTErpanoB. HecoGcTBeHHble MHTErpasbi. Hurerpuposanue
HEOrpaHHWYEHHBIX  (YHKUMH ©  no GeckoneuHomy npomexyTky. HecoBeTerHbie UHTErpalibl - OT
NONOIKUTENbHBIX (hyHKuMiA. [Tpu3naku cpaBHeHus.

Tema 6.4. JIBoiinoii u Tpoiinoii WHTErpanbl, MX CBOHCTBA. Bhiuncienne kpatHbIx uHTerpaios MOBTOPHbBIM
MHTErPUPOBAHUEM.

PA3JEJT 7. ®YHKIIMU HECKOJIBKUX HNEPEMEHHBIX
Peuwenne 3anau no temam.

Tema 7.1. QYHKUMM  HECKONIbKMX nepeMeHHbIX. O6aacTh onpenenenus. Ilpenen (ynkumm.
HenpepbiBHocTs,  YacTHbie npoussoaHbie. [lonueiit anddepenuman, ero FEOMETPHYECKHIT CMBICH, CBA3L C
HACTHLIMH TTPOH3BOJIHBIMU, MPUMEHEHHE B NPUONMIKEHHBIX BBIYUCICHHSX. HactHbie npoussoambie  u

noJiisie  auQipepeHumnansl  BhiCUINX nopsikoB. HesaBucumocts cmewannbix MPOM3BOAHBIX OT MOpsi/Ka
Andeperumnposanus,

Tema 7.2. DkcrpemyMmbl (YHKUMM HECKOMbKMX nepemeHHbIX. Heobxoaumoe ycnosue skcrpemyma.
Hanbonbluee n HanMeHblIee 3HAUECHNS (GyHKUMK B OrpaHHYeHHON 3aMKHYTO#H 06nacTu. YcaoBHbIif
dKkeTpemyMm. Metoa mHoxkuTeneit Jlarpania. [Tprmepbl npuMeneHnii npu noucke onTUMAanbHbIX peleHuii.

PA3JEJT 8. PSIABI

Pewenue 3anayu no temam.

Tema 8.1. [NousiTe 4MCa0BOro psiaa U ero cXoAUMOCTH. Kpurepnii Kown exoaumoctn uncinosoro psaa.
Heobxoaumoe yenosue cxoaumoctu. CpoiicTa cxoaswmxes panos. [lpusnaku cxomumocTtn psioB: o6uimil
HPHSHAK, NpU3HAK cpaBHeHus, npuskak Koww, npuskak JlanamGepa, nHTerpanbHbiii npusHak Kouun.

Tema 8.2. [Monsrue 3HAKOMEPEMEHHOTO psja, abCOJIOTHO CXOAALIErocs psja, YCJIOBHO cXOAasllerocs
psina. Teopema [lupuxne. Teopema Pumana. IMouaTue 3Hakouepenyiowerocs psna. [Npusnax Jleiibuuiia.

Tema 8.3. lNousitne (GyHKUMOHANBHOTO pana. Obnacts cxoaumoctn. Kpurepuii Kowm paBHOMEPHOM
cxoammocti. INpusnak Beliepuitpacca. Caoiictsa PaBHOMEPHO CXOSALLMXCS PSAJIOB.

Tema 8.4. Crenennvlie psbi. Teopema Abens. Paguyc cXOLMMOCTH M CMOCoBbl ero Onpeae/ieHus.
CroiicTsa crenennpix psiios. Murerpuposanne u Anddepenumposanme creneHHbIX psgos. 8.9. Psjibi Teitnopa
i Maxniopena. [1pusmeneHne psaos K mpuGaNKEHHBIM BLIYHCIEHUSAM.

PA3ZJAET 9. OBBIKHOBEHHBIE AADPOEPEHIUAAJIBHBIE U PASHOCTHBIE YPABHEHUSI

Peluenne 3anay no remam.

Tema 9.1. updepenunansusie ypasuenus nepsoro nopsaka. OCHOBHbIE MOHATHS: ONpejeeHHue.,
peuienie, obluee pelueHne, YacTHOE pelleHHe AnpepeHUMaNbHOrO ypaBHeHNS nepBoro nopsiaka. Teopema
Kowu o cyuecTsoBaHun U eaMHCTBEHHOCTH pewenus (6e3 pokasarenscrea). Murerpanshas KpHBas.
Hauanbubie yenosus. 3anaua Kown. Ocobble TOuKH. ['eomeTpuueckuii cmbich ypaBHeHus MEPBOIro nopsjka.
DIEMEHTDI KAYECTBEHHOTO aHAIN3a.

Tema 9.2, Inddepenunansusie ypasrenus nepsoro nmopsaka. Buawl ypasuenuit u meToas! petuctus.
Ypasuenus ¢ pasaensioumMucs nepemeHHbIMU. HenosnHble ypasuenus. Jluneiinsie ypasHenus, OJIHOPOAHbIE K
HEOIHOPOIHbIE.

Tema 9.3. Jluddeperunansusie ypasrenus BTOporo nopsiaka. OcHosHbie nousiTHs. Teopema Kouwm o
CYILCCTBOBAHMN W CAMHCTBEHHOCTH pelueHus (6e3 nokasatenbersa). 3anaua Koy, YpasHeHus, gonyckaiouime
HOHHIKEHHE nopsaka.

Tema 9.4. Jluddepenunansupie YPABHCHUA BTOPOro nopsaka. JluneiHvie ypaBHeHUs, 0AHOPOHbIE M
HCO/IHOPO/IHBIE,

Tema 9.5, Jluneiinole anddepenumansrble YPaBHEHHSA  BTOPOro nopaaka ¢  MNOCTOSHHBLIMM
KO3(p(puumenramu. Kpaesas 3anaua.

Tema 9.6. Indpdepenumnansupie YPABHEHUSA BBICIIMX nopsakoB. CucTtema ypasHenuil nepsoro rnopsijka.
Hopmanbhas dopma. Teopema Kowm. 3azaua Kowm M KpacBas 3ajaya JUIs ypaBHEHWs n-ro nopsjka.
Jlnneiinbie ypasneuus n-ro nopsaxa. Jinueiinsie ypasueuus n-ro MopsiiKa ¢ MOCTOSAHHBLIMH KO3 (U LIMEHTaMMU.

Tema 9.7. Jluneiinbie 06bikHOBEHHbIE PasHOCTHLIC ypaBHeHHA. OCHOBHbIE NOHATHA, CETKH M CeTOUHBIE

(bynkumn. OnHopoansie u HEOLHOpONHbIe ypaHenus. CBoicTBa pewueHuii,



Tema 9.8, Pelenne auHeiiHbIX OBBIKHOBEHHbIX PasHOCTHBIX  YpaBHEHMH C MOCTOAHHLIMH
Kod(puunentamu. [Mpumepsl. CucTeMbl JUHEHHbIX Pa3sHOCTHBIX ypaBHEHHIi NEPBOro nopsjka.

5. OBPA30OBATEJILHBIE TEXHOJIOTUH

B npenonasanuu aucumnamubl «Maremarukay HCMONIB3YIOTCA  pasHOOOpasHele 00pasoBaresbHble
TEXHOJIOTHH KaK TPaAULIMOHHBIE, TAK U C IPUMEHEHUEM aKTHBHBIX M MHTEPAKTHBHbIX METO/IOB 00yueHwus.
AKTHBHbIE W HHTEPAKTHBHbIE METO/IbI 0BYUeHMs:
® WHTEPAaKTHBHbIE NIEKLMK (MO BceM Temam).

6. OLEHOYHBIE CPEACTBA JIJISI TEKYWEI'O KOHTPOJISI YCIIEBAEMOCTH,
[TPOMEXYTOYHONH ATTECTALIMU 11O UTOT'AM OCBOEHPIH“,III/ICL[HHJ]I’[HLI H YYEBHO-
METOJAUYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM PABOTBI CTYJIEHTOB

1 CEMECTP

Texkywuii KoHTPOAL yeneBaemocTH
Peiitunr-konrpoas 1

l. Cdopmynupyiite onpepeneHue mMoHSTHS “‘cucTeMa KOOpAMHAT” Ha MNpAMOM, Ha MJOCKOCTH. B
HPOCTPAHCTBE.

2. Yro HasbiBaeTcs 6a3ucoM cHCTEMBI KOOPAMHAT HA MPAMOIA, Ha MNJOCKOCTH, B MPOCTPaHCTBE?

3. Yr0 HasbiBaeTcs BeKTOpOM?

4. Kak 3anare BEKTOp, ONpeAenuTb ero AInHY, HalpaBJaeHUE W NPOEKUWHM B JEKAPTOBOH MPAMOYrolbHOI
CHCTEME KOOPAMHAT Ha MJI0CKOCTH, B NPOCTPaHCTBE?

5. Yro HasbiBaeTes eKapTOBOH OPTOHOPMUPOBAHHOM CHCTEMOI] KOOPAMHAT Ha M/I0CKOCTH, B NMPOCTpaHcTBe?

6. 3anuiwuTe GopMysy pasnoKeHus BEKTOpa Ha COCTaBJIAIOLLME B J€KAPTOBOM MPSMOYro/ibHON cHcTeMe
KOOPIMHAT Ha NJAOCKOCTH, B MPOCTPAHCTBE.

7. Y10 HasbiBaeTCs paanycom-BeKTOpPOM?

8. 3anaiite Touky 1 HapucyiiTe e nonoxeHue Ha MPSMOH, Ha MJ10CKOCTH, B NPOCTPAHCTBE.

9. 3anaiite KOOpAMHATBI YeTbIpEX BEPLUWH TPEYrONLHOM MUPAMU/LI M HAPUCYITE MOJOKEHHE NUPAMUILI B
[POCTPaHCTRE.

10. 3anuwmre Qopmysy paccTosHus Mexy ABYMSl TOUKAMM Ha MJIOCKOCTH, B MPOCTPAHCTBE.,

I'l. Yro HasbiBaeTCs CKANSPHLIM [PON3BEACHHEM ABYX BEKTOPOB; CKajlfpHOE MPOU3BEIEHHE — 3TO YWCIIO
Hian sekTop?

|2. 3annuwmre (opmyny ckansipHoro npousBeaeHus H€pe3 KOOPAMHATbI MEPEMHOKACMbIX BEKTOPOB.

13. Kak onpenesiutb yros Meskay ABYMs BEKTOPAMH C MOMOLLbIO CKaJIiPHOrO NMpoOU3BeaAeHMs?

I4. KakoBbl criocoGbl 3aaHust npsmoii, 3anuiunre pasyiMyHbie (OPMbI YpaBHEHMsI NPAMON Ha MJIOCKOCTH.

I5. Kakosel cnocofbl 3agaHus MAOCKOCTH, 3anuuiuTe pasnnuHbie (OPMbl YPABHEHMS MIIOCKOCTH B
[POCTPaHCTRE.

16. Kakne BekTOpbI HA3bIBAIOTCS KOJIMHEAPHBIMH, KOMIUIAHAPHbLIMK?

I'7. Yro HasbiBaeTcs matpuueii?

I8. Yro HasbiBaeTcs onpenenurenem MaTpuLbl?

19. Kak Bbluncants onpeaenurens 2-ro, 3-ro u n-ro nops/ika METOAOM pa3noKeHUs [0 dneMeHTaM 11060i
CTpoKK 1 1todoro ¢ronbua?

20. YT0 Ha3LIBAETCS BEKTOPHBLIM NPOU3BEAEHUEM ABYX BEKTOPOB; BEKTOPHOE MPOU3BEAEHHE — ITO UYMCIIO
Hin Bektop?

21. 3anuwmre Gopmyny BekTOpHOro MPOM3BCACHHMA 1YEPE3 KOOPAMHATDI MEPEMHOKACMBIX BEKTOPOB.

22. Kak onpenenuTh niowans TpeyroibHUKa ¢ [TOMOLUBIO BEKTOPHOIO MPOM3BEACHMS, KAKOBBI J10JIKHbI
OBITL CXO/IHBIE AaHHbIE?

23. YTO HazbiBaeTCH CMELIAHHBIM NPOM3BEJICHHEM TPEX BEKTOPOB; CMELIAHHOE MPOU3BEAEHHE — 3TO YKMCIIO
WK Bekrop?

24. B uem cocrour FEOMETPHYECKHI CMBICIT CMELLIEHHOTO NMPOM3BEaEHMS TpeX BeKTopoB?



25. 3anununte Gopmysty CMELIAHHONO NPOU3BEACHHUS 4€Pe3 KOOPAMHATBI NEPEMHOIKAEMbIX BEKTOPOB.

26. 3anuwnTe ycnoBue KOMMIAHAPHOCTH Tpex BEKTOPOB C MOMOLLLIO CMELLEHHOIO MPOU3BEACHHS.

27. BolBesuTe ypaBHEHHE MIOCKOCTH ¢ MOMOLLbIO YCJI0BMs KOMIUIAHAPHOCTH TPEX BEKTOPOB.

28. Kak onpenenuth 06beM TpeyronbHoi HPaMUAbI € MOMOLUBLIO CMELIAHHOTO [POM3BEEHUS TpeX
BEKTOPOB?

29. 3anuwmTe ypaBHEHHE MIOCKOCTH, MPOXOAsLLEi HEpe3 TPW 3aJlaHHbIE TOYKHM, B YEM COCTOMT CMBICII
KO PHUIMEHTOB 3TOro ypaBHeHNs?

30. KakoBbl crnoco6bl 3ananus npsamoii s rnpocrtpaHcTee?

31. 3anuwmre ycnoue KoIMHEAPHOCTH ABYX BEKTOPOB.

32. 3anuuwmuTe KAHOHMYECKHE YpaBHEHUS! MpsAMOi B MPOCTPAHCTBE.

Peiitunr-konrpons 2

I. YTo HasbiBaeTCH KpUBBLIMU JIMHUAMM BTOPOro rnopsiaka?

2. 3anuwmte obuine ypaBHEHUS KPUBBIX JTMHMIA BTOPOro nopsaka.

3. Hro HasbiBaeTCs OKPYIKHOCTBIO, B 4EM COCTOMT OCHOBHOE CBOHCTRO OKPYHOCTHU?

4. 3anminTe KaHOHUYECKOE ypaBHEHHe OKPYIKHOCTH.

5. Kak 1o Buiy kaHoHHueckoro ypaBHeHus OKpPYXHOCTH YCTAHOBHUTb KOOPAMHATBHI LEHTPA OKPY:KHOCTH M
paanyc?

0. Y710 Ha3bIBACTCS IMIMIICOM, B 4EM COCTOMT OCHOBHOE CBOMCTBO 3Mmrca?

7. Kakue Touku nnockocTu Hasbisalotes okycamu ssmnca?

8. 3anuinTe COOTHOWEHHE MEXAy MTMHAMH GOALLION U MATIOH N0yOCei a/Mnca M paccTositHueM oT
ueHTpa snaunca o gokyca.

9. 3anuiunTe KAHOHUYECKOE ypaBHEHHUE HIHIICA.

10. Kak 1o Buay ypaBHeHus 31iMnca yCTaHOBHTH KOOpAHHATEI €ro UeHTpa U JUIMHbLI 0OJbLIOH W manoi
noayvocei?

I'l. Yro HasbiBaeTCs runepBoIIoi, B UeM COCTOUT OCHOBHOE CBOMCTBO runepbons?

|2. Kakne Toukn n10ckoetH HasbiBaloTes Gokycamu runep6onb?

I3. 3anuwnre COOTHOLIGHWE MEXy ATMHAMH AEHCTBHTENbHOH W MHUMOI] nosiyocei runepbonsl u
paccrosHnem oT ueHTpa runep6ossl 10 Gokyca.

[4. 3anunTe KAHOHUYECKOE YpaBHEHHE runep6onsl.

I5. Kak no suay ypaBHeHus runep6o/ibl yCTAaHOBHT KOOpAHHATLI €€ LeHTpa W JUTMHBI J1€MCTBUTETBLHON 1
MHHMON nosayocei?

16. 3anuuinTe ypaBHeH1e acUMNTOT runepGobi.

I'7. Yro nasbiBaetes napabonoi, B UeM COCTOUT OCHOBHOE CBOMCTBO napabonbi?

I8. Kakas Touka njiockoctn HasbisaeTcs (hokycom napa6osini?

19. Yro Ha3biBaeTes AnpexTpucoii napabossl, 3anuiuuTe YPaBHEHHE AUPEKTPUCHI.

20. 3anuwnTe KAaHOHUYECKOE ypaBHEHME napabossl.

21. Kak no Buiy ypasHeHusi napaGosibl yCTAHOBHMTB KOOpAMHATbLI BepLUMHbLI napabosibl M MnosokeHue
AMPEKTPUCHI HA NaockocTH?

22. 3anuwnte o0uiee ypaBHEHHE OKPYIKHOCTH, dITHNICA, runepoobl 1 napadoJibl.

23. Tlpn kakux ycnosusx u3 obuero YPaBHEHHWA OKPYMHHOCTH, dJUIHICa, runepbonbl, napabosbl nonyuyaem
olLee ypaBHeHHE OKPYKHOCTH, 0BLIee YPaBHEHHE dJtunca, odulee ypasHeHue runepbosibl, obiiee YpaBHeHHe
napadosn?

24, Bemonuure npeobpaszosanue o6Lero YPABHCHHA OKPYIKHOCTH K BHY KAHOHMYECKOrO YpaBHEHMs
OKPY7KHOCTH.

25. Beinonuure npeoSpasosatue 06L1ero YPABHEHHA J1/IMNCA K BUAY KAHOHMYECKOTO ypaBHEHUS dIHIICa,

26. Buinonuure npeo6pazosanmne o061ero YPaBHEHHs runepOosibl K BHIY KaHOHWYECKOTO YpaBHEHMS
runepdo/ibl,

27. Bomonnnte npeoGpasosanue o6iiero YPaBHEHNA napabosibl K BHIY KAHOHWYECKOTO ypaBHEHMUS
napadosml.



PeiiTunr-konrpons 3

I. Yro wHasbiBaetcs adduuHON, WM obuLeii JI€KapTOBOM, CHCTEMOI KoOpjaMHAT B TPEXMEpPHOM
pocrpaHcree?
- Yro HasbiBaeTcs Gasucom aduHOlN cucTeMbl KoopauHat?
. 1710 HasbIBaeTCH KOOPAMHATHOM MIOCKOCTHIO?
- Kakyio npo6nemy nossonser pewnts cucrema KoopAuHaT?
. Yro nasuiBaercs adpuHHBIMK KOOpIMHATAMM TOYKH MpocTpaHcTBa?

6. Kak, nenonb3ys nuneiinble onepaunn nan BEKTOPAMH, Pa3jIoNHUTh Painyc-BEKTOP MPOU3BOJILHOIN TOUKH
MPOCTPAHCTBA HA COCTABIIAIOLLME MO KOOPAMHATHBIM OCAM?

7. Hro HasbiBaeTes lekapToBO# KOCOYroaLHOMN CHCTEMOI KoopauHar?

8. B kakom cnyuae addunnas cucrema KOOP/AHHAT CTAHOBHTCSA NpPAMOYrOJILHOM OPTOHOPMUPOBAHHOI
CUCTEMON KoopauHaT?

9. Banuwure ycnosue, npwu KOTOpOM Ha Tpex BEKTOpax, KakK Ha CTOPOHAX, MOKHO MOCTPOUTE
lnapannenernurne.

10. 3anuwmre ycnosue, npu KOTOpOM TpH BEKTOpa 00pasytoT 6a3nc CHCTEMb! KOOPAMHAT.

L)

L9 N N

[IpomesyTounas arrecTauns no uroram oceoenus AHCUHILIHHBLI (3a4eT)
Bonpocer k 3auery
I. Marpuusl. JlefictBus Hag maTpuuamu.
2. Onpenenurenn. CeoiieTsa onpeaenuteeii.
3. ObpatHas martpuua.
4. Paur marpuupl.
5. CHeTeMbl INHEIHBIX YpaBHEHMH,
0. Teopema Kponekepa-Kaneniu.
7. ®opmybl Kpamepa. Merton IMaycca.
8. Bextopst. Jlnneiinbie onepaunu Han BEKTOpamH.
9. Ilpoekuns BekTopa Ha ock. Paznoxenue BEKTOpa M0 OpTam KOOPAWHATHBIX OCeii.
10. Moayns Bexropa. Hanpasnsiouime KOCHHYCBI.
I'l. Jleiicreusa nan BEKTOpaMH, 3a1aHHbIMH MPOEKLIMAMHU.
12. CkanspHoe npousseaeHue BEKTOPOB M €ro cBOJCTBA.
3. Bekrophoe npousseneHue BEKTOPOB M €ro CBOJCTRA.
I4. Cmewantoe npousseneHue BEKTOPOB M €ro CBOMCTBA.
15. Cucrema KOOpAMHAT HA MIOCKOCTH. [NpeobpasoBanue chcTeMbl KOOPANHAT.
16. VpaBHeHus Npamoit Ha MI0CKOCTH.
I'7. MuowxecTsa. Uncnosble MHOKecTBa. MHOXECTBO AeHCTBUTENIBHBIX YHCEl.
18. Yncnosbie npomexyTky. OKpecTHOCTb TOUKH.
19. dynkuus. Cnocobbl 3ananus (GyHkumnit. OcHoBHbIE XapaKTePUCTUKH (DYHKLIMIA.
20. O6patrnas (yukuns. Cnoxnas (GyHKLMS.
21. TlocnenosarensHocTn. UnCnoBas nocieoBaTeIbHOCTS,
22. lpeen 4ncioBoii NOCNEA0BATENLHOCTH.
23. [Npenen yHkumm B Touke. OzHocTopoHHHE Mpeaensl.
24. beckoHeuno Gonbluas (hyHnkums. Beckoneuno massie GhyHkunp.
25. IlpusHaku cyiecTBOBaHMs npenenos. [lepsblit u BTOpo# 3ameyarenbHble NIpeaesbl.
26. CpaBHenne GeCKOHEUHO MasbiX (yHKkumit. DkBuBanenTHbIE GeckoHEUHO MaTble.
27. HenpepuiBHocTs (yHKLHi B Touke, HenpepuirocTs B uureppasie u na oTpesKe.
28. Toukw paspsiBa GyHKLUMIT 1 MX Knaccuukarms.
29. Ipownssoanas QyHkumn. Ousnyeckuii u FEOMETPUYECKHH CMbICIT TPOU3BOAHOI.
30. CBazb Mexk Yy HENPEPBIBHOCTbIO 1 auddepenumnpyemoctsio dyHKLmm.
I. Ilpoussosnas cymmei, PasHOCTH, NPOU3BEACHHUS U HACTHOrO (hyHKUMIA.
2. IlpousBoaHas cnokHoi u 00paTHOMi (yHKUKII,
3. Ilponssoanbie 0CHOBHBIX BJIEMEHTAPHBIX (PYHKLIMH.



Camocrositeibnas pa6ora cryaenton
Bonpoce! n 3agaun

Pasznen 1. Metoa koopauuar. Komnnekchbie 4ucna, JedcTBUA ¢ HUMHU. BekTopsl. Jlnneiinbie onepaluu Han
Bektopamu. CkanspHoe npousseeHme BEKTOPOB W ero cBoicrea. Cucrema BekTopoB. Paznoxenue BEKTOpA 110
cucTeme BekTopoB. Marpuubl. JleicTsus Hal MaTpuLamu. Obparnas marpuua. Panr matpuusi. Onpenenurenu.
Croiicrpa onpenenurencii.

Paspen 2. ®ynkumn. OcHoBHbIE deMeHTapHbIE (ynkumu, ux csoiicta u rpadukn. CpoiicTsa (PyHK LI
HEMPEPLIBHLIX HA OTPE3Ke.

Pazpen 3. Tpoussoamas (yukuun ee FEOMETPHYECKUI 1 (pusmuecknii cmbica. [Mpoussoanas CYMMblI,
MPON3BEACHMSA H HAacTHOTO. Ee reoMeTpuueckuii CMbICI M CMBICT B IPUKTA/HBIX 33134aX.

Ynpaxnenne 1
I-10. Nanb! Bepiunnbl A (% Vi A&y Vas 23)y A3 (x5, ¥5, 2,), As (x5 ¥y 2,), IUPAMULIBL.
Hafitm:
Ay pebpa A 14;
yron mexay pedpamu A14x u A1 Aq;
ypasHenwne rpatu 4142 A3 1 ee nioluais,
4. ypaBHEHMUs BBICOTbI, OMYLIEHHOMN U3 BEPIIHHBI A4 HA rpaHb A 142 Aj.

LI D —

1. Ay (3,2.1), A42(13.2),  432,0,-1), As(4,-2,3).
241 2-1.8),  A2(344),  A(2-12),  A4(6,1,6).
3. 4 (8.5.0), A2(-3,7-5), A3(—4,13),  Au(-2.1-4).

4.4, (0.1-1), A2 (34.4), A3(6-1,3), Aa(52-1).
S.A(B273), A Gl A302-2).  Awd-2.3).
6. 41 (0.6.~1), A2(3.-8.2), A3(4-1,0), Au(2,14).
A1(2-32), A2(0.54),  A(5.6,1),  As(-2.13),
8.4, (6-2.0), A2(6.2-1), A3(2,-14),  A4u(-2,7.4).
AL(1472),  A(3.03),  Ax8.0,1),  As(1-4.0)
10. 41 (1.8,2), A2 (4,-1,2), A3(-1,53), A44(3,3-3).

~J

D

Ynpaxnenne 2

I'1-20. CocTaBuTh ypaBHEHHE MHOKECTBA TOUEK, AUIS KAXKIOH U3 KOTOPBIX BBIMOJIHAETCA CAEYIOLIEE YCIOBHE:

I'l. Cymma kBanpatos pacctosiHuii 10 Touek A(1:1) u B(-3;3) pasHa 20.

12. Cymma KBaapaToB paccTosHHMIT 10 TOYeK A(3;-3), B(1;1) u C (—1:1) paBna 28.

I3, Cymma KBaJipaToB pacCTOAHMIA 10 Touek A(3;-3), B(=1;1), C (-1;0) u D(2;—4) paBHa 58.

14, Ksanpat paccrosuus 10 Touku 4(0;3), Ha 3 Gosblie KBajpara paccTosiHH1s J10 ocu abcumcec.

I5. Cymma paccrosnnii 1o Todek A(6;0) u O(0;0) pasua 10.

16. Kaapat paccrositus 10 Touku A(2:0) Ha 16 6onbiue KBaJpaTa pacCTOAHHS /10 OCH KOOPAHHAT.

17. Cymma KBapaToB paccTOAHMIA 10 CTOPOH NpsAMOYroJibHUKaA, 00Pa30BAHHOIO MPAMBIMU X =0, x—4 =0 ,
x—=2=0, paBHa 20.

I'8. Paccrostue 10 Toukn 4(0;3) pasHo paccTosHMIO 10 0cH abeuucc.

19. Pasnocts paccrosuuii 1o Touek 4(0;10) u 0(0;0) paBHa 8.

20. Paccrosinue 10 Touku A(2;0) paBHO paccTOSHUIO 10 OCH OpMHAT.

Ynpaxuenne 3
21-30. JlaHbl BekTOpbI a,b,c,ds Hexotopom Gasuce. [lokasars, uro Bektopnl @,b,C obpasytor Gazuc, u

HaliTH KOOpAMHATBI BEKTOpa d B 510M Gasuce. Cucremy TMHEHHBIX ypaBHEHUIT pellinTh METOAOM Kpamepa.

21, a(7:3:0), b (4:1;0), FT:1:12), d (-11:8:5).
22, a@(2:0:3), b (-9:2:10), ¢ (—4;2;10), d (-1:-2;-10).
23 a(:22), b(5-2-T), ¢ (0;5;-1), d (=2:6:-6).



4. @231, b (2:6:7), ¢ (4;-1;0), d (6:-3;-5).
25, a(l;3;1), b (1-8:2), ¢ (0;-5;3), d (3;-8;2).
26. @ (2:5:-1), b (=1;2:-6), e (=2:1;1), d 11:-5-1).
27. a(-1:4:3). b (5:0:1), ¢ (~1:4:4), d (-7:8:7).
28. a@(3:3;2), b (1:2:3), c(1-1:4), d (4:-1;7).
29. @ (=2:-1:1), b (2:3;0), ¢ (—4;2:3), d (-10;-9:3).
30. @ (1:5:1), b (-2;5:4), E(3:-1:2), d (4:19:9).
2 CEMECTP

Texymnii konrposs yenesaemoctn
Peiitunr-konrpoas 1

I. 3anuwnre anropuT™ pelleHHs CHCTEeMbl JTHHEMHBIX ypasHenuii merogom [aycca, wucronssys asa
VICMEHTApHBIX Npeobpa3soBaHns CUCTEMbI: JeNeHUe ypaBHEHMH Ha KOI(ULHMEHTBI NpPH HEU3BECTHBIX M
BLIMHTAHWE YpaBHEHUI.
2. B Kakux ciyuasx HaXOAHT NPUMEHEHHME METO [aycca pelenns cucTeMbl TMHEHHbIX ypaBHeHHiT?
3. YT0 Mbl NOHMMaEM N0/ IKBHBANICHTHBIMU CHCTEMAMH JTUHEHHBIX YPaBHEHUIA?
. Kakue npeoGpazosanus cucteMpl nuHeiHbIX YPaBHEHHH HA3LIBAIOTCA SJIEMEHTAPHBIMK?

5. K cucreme kakoro Buaa mmeer coeit Le/bio MPUBEAEHHE 3a/JlaHHON CHCTEMBI JIMHEHHBIX YPaBHEHMIT
veTtosaom [Tayeca?

6. Kak pewaercs cucrema nuneiinbix ypasHeHuii TPEYrojbHOro BM/A, MOJIyYEHHAs M3 MCXOHONH METOA0M
["aycca?

7. B uem 3akniouaercs nposepka nosy4eHHoOro PELUEHUS CUCTEMbI JIMHENHHBIX YPaBHEHHIT?

8. CyulecTByer nn BO3MOXKHOCTb, ecin "aa”, To onuiuTe €, PELICHHS CHCTEMbI JIMHEIHLIX YpaBHEHHIl
MeTojlom [Mayeca B koMnakTHOM Biae Ge3 nepenuchiBanms 0603HaueHMIT cammx HEN3BECTHBIX?

9. Kakne cucrembl nTUHEHBIX YPaBHEHW HA3bIBAIOTCS ONpEANeHHBIMU, HEOTIPEACNCHHBIMM?

10. Kakue cucTembl IMHEIRHBIX YPaBHEHHIT HA3bIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMH?

I'l. 3anuwmre Bua npoTMBOpeunBoro ypaBHeHHus.

12. Tlossonser nu mertoa laycca 00HapyKHTb MPOTUBOPEYMBOE YpaBHEHWE M cAenaTh 3akiioueHue o
HECOBMECTHOCTH CHCTEMbI JIMHEHHBIX YPABHEHM?

13. B uem coctouT sx0paaHoBO npeoGpasoBakme CHCTEMBbI JIMHEHHbIX YPaBHEHH?

14. Onuwnre metoa XKopaana-Taycca pewuenus cucTeMb! nuHeHbIX YPaBHEHMIA.

I5. Kakoe HeM3BeCTHOE B CHCTEME TMHEHbIX YPaBHEHHI HAa3bIBAETCS paspeLlaoium?

16. YTo HasbiBaeTcs paspelueHHbIM YpaBHEHHEM B CHCTEME JIMHEHHbIX YPaBHEHHIA, pelaemMbiX MeTo/10M
Kopaana-Iaycca?

I'7. Yro HasbiBaeTes paspewieHHOlN CHCTEMOI TMHEIHbIX ypaBHeHHid?

~d

=

Peiitunr-konrposs 2

I. Copmynupyiire onpeaenenue noHsTHs "hyHkuma”,
2. 3anuumnTe onpeieseHue NoHATHs "GhyHKUMA" B CHMBOMYECKOT noruyeckoit gopme.
3. Kakue dopmbl 3anucu ucnonw3yror s 0603HaueHns (pyHkumnn?
- Hro HasbiBaeTes obnacThio onpeaenenus (byHKUMM, He3aBHUCHMOIT nepeMeHHO (aprymeHTom), 061acThlo
3HaueHUi GyHKUMNK, 3aBUCHMOIT nepemMeHHOMR?

5. B Kakom cityuae apryMeHT Ha3bIBaloT MpoobpasoM, a 3HaueHue (yHKLMH o0Opazom?

6. 3anuunTe BhipakeHue npoobpasa uepes obpas.

7. Yro HasbiBaeTcs 0GpaTHOIM (GyHKLMei?

8. Uro Hasbisaercs rpadgukom dynkuumn?

9. lpuBeanre npumeps! GyHKLMIA.

10. Yro HasbiBaeTcs OCHOBHBIMM SNIEMEHTAPHLIMU (DYHKLMAMU?

I'l. Yro HaseiBaercs cynepnosuumeii (GyHKUMIA?

12. Yro nasuisaercs dNleMeHTapHoli (yHKkLmei?

S



13. YTo HasbiBaeTCs KOHEUHOI M BeckoHe HO yAalleHHOH TOYKOM YucoBoii ocu?

14. YTo HasbiBaeTCA OKPECTHOCTBIO KOHEYHON M OecKOHeUHO yaaneHHoi TOuKM, Kak eé 0GO3HAUMTL
CHMBOJIHYECKH?

I5. Hro nasviBaercs uncnoBoii QpyHKUmMeH, YHCIOBOI Moc/e10BaTeNbHOCThLIO?

16. Yo HasbiBaeTCa npeaenom 4ncioBoii MOC/IC0BATENLHOCTH, KaK €ro 0003HaYHTL CHMBOIMYECKH?

17. Yo nasbiBaeTcs GeckOHEUHO MaIol YMCIOBOI NoCye10BaTe/IbHOCTbIO?

18. Cpopmynupyiite onpeaesenue npeaena Gpynkuuu no Cebine (B TEpPMHHAaX rocie/loBare/ibHOCTEl).

19. 3anuwnre onpenesienne npegena (yHkumm no Ieifke B Aoruueckoii cMMBOIHYECKOI] (hopwme.

20. Tonb3ysice onpenenenuem npenesna (yukumn no Ceiine, oTBeTUTL Ha BOMPOC: CYWIECTBYET MJIM HET
npejies 3alaHHoi (pyHKLMK f(x) B TOYKE X, €CJ/IM CYILECTBYET, TO HANTH €ro 3HaYeHHe:

2
1y Flj=2 :“I‘3, X, =1, 2) f(x):sin%‘ X, =0,

21. Cdopmynupyiite onpenenenue npepena QgyHkumu no Kowwu B 0b6uiem cayuyae (B TepMmMuHax
OKpeCTHOCTEN ).

22. Cdopmynupyiite onpeseneHue KoHEUHOro npeaena pyuxunn no Kowu B koHeuHolt Touke (B TEpMUHAX
HECPABCHCTB) ((& — 0 ) — onpeaesnienue),

23. 3anuwure onpeaenenue npenena GyHxunu no Ko B nornueckoii

CHMBOJIMUECKOI (popme.

24. Copmynupyiite onpeaeneHie KOHEYHOTO npenena GpyHkunu no Kown B GeckoHeuHo yaaneHHoii Touke
(B TCPMHHAX HEpPaBEeHCTR).

25. Cdopmynupyiite onpesenenne 6ecKoHe4YHOro npeaena QyHkunn no Kowwu B koweunoii Touke (B
TEPMHHAX HEPABEHCTB),

20. Ilonb3yscek onpeaenenuem npeaena ¢ynkunu no Kowm, nokasars CrpaBeATMBOCTb BbIPaXKeHHII:

1) lim(2x +3) =5, 2) Iim22X_g, 3 lim (£4x) = oo
¥

X=kFon x K=+

27. 3anuure 1 OOBACHUTE CUMBONMYECKOE 0603HAYCHHE O/IHOCTOPOHHErO npeaena (yHKLUMH B TOUKE
cliesa W cnpasa.

28. SIBnsioTCs 11 IKBUBANEHTHBIMMU onpeneneHus npeaena GpyHkuuu no eitne u no Koww u paznuuHa nu
Le1eCO00pa3HOCTL UX NPUMEHEHHS?

29. Yro nasbiBaetcs GeckoHedHO GONbLION U GeCKOHEYHO Mol (yHKUNER?

30. lNpuseante npumep Geckoneuno GobLIOH U 6eCKOHEYHO MaIOF GyHKuIU.

31. Chopmynupyiite Teopemy CyllecTBOBaHHS KOHEYHOTO npejaena pyHKUHM B TOUKE,

32. Copmynupyiite OCHOBHBIE TEOpPEMbI 0 MpeAenax, HCMONb3yEMbIe [UISl HAX0KACHUS npeaena (yHKLMH.
33. 3anuwmuTe GOpMyJibl ABYX 3aMeYaTENbHbIX npeesnos.

34. Kakue nokanbHbie cBoiicTBa (byHKLMY B TOYKE MCCIENYIOTCS ¢ MOMOLLbIO npenena?

35. Kakue BbipaxeHUs npu HaXOkKAEHWUM npeaena (yHKUMM He MMEIOT CMbICIA W Ha3blBAIOTCS

HeonpeaeneHHbIMKu?

36. O6wsicHuTe npocTeiilume MPUEMBI PACKPBITUS HEOMNpeaeneHHOCTel, UCIONBL3YEMBIE TPH HAXOMKAEHUH
fpenena hyHKunu.

37. Hallanre npeaensi:

" . Ipdgend 3 o X D]

) lim{2x% =3x% +2x—1 2) lim , 3) im————

.n—»l( ), ) x=2 3_1:4 = x" _xz + 8 R X — ]

. 6x° +5x2 =2 . 2¥*+5x-3 . Nd+x—Jd—x
4) lim — ) 5) lim —————= 6) lim ;

L e o -3 x* -9 A4 X

. |l—cos3x . sin x R A
7) lim————, 8) limIn . 9) lim .

Eet] . v—si) x Xt X —
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Peiitunr-konrposs 3
Chopmynupyiire onpesencnue HEMPEPLIBHOM B TOYKE (DyHKLIMM, 3aMUILINTE YCHOBMe HENPEPLIBHOCTH.
B kakom ciyuae cumBosbI npesena u (hyHKLMH MOKHO MOMEHSITH MEeCTaMu?
Coopmynupyiite Teopemsl o HENPEPLIBHOCTH OCHOBHO#H dnieMeHTapHOi (pyHKUMK 1 JIEMEHTAPHOH
LMK B KQXK100 ToUKe 06/1acTh onpeaeneHus.
HTo HasbiBaeTcs TouKOI paspbia (yHKLMK?

- Hr0 HasbiBaeTCs TOUKOI paspbisa 1-ro poaa, mpuBeauTe npumep.

. Hro HasbiBaeTes ckaukoM yHKLUMH B TOUKE, MPUBEANTE NPUMEP.

- 410 HasbisaeTes Toukoii yerpanumoro paspbiBa, MpUBEANTE Npumep.
. HTo HasbiBaeTca Tou KO paspbiBa 2-ro po/a, npuBeanTe npumep.

. YUro nasbisaercs HEJJIEMEHTAPHOM (pyHKUMEH, MpuBeanTe npHMep.

Hpomem‘ymtmaﬂ ATTECTAUHSA 110 HTOraM OCBOCHHS AHCUHHILIHHBI (3]{32&10")
Bonpocer k sx3ameny

. Komnnekcuble uncna.

- Heonpenenennsiit nirerpan. OcHoBHbIE OHATHS 1 CBOCTBA.
- MeToa uHTerpupoBanus noacTaHoBKOIA,

- Meton HenocpeacTBenHoro unTerpupoBanus.

- MeTon uuterpupoBanus no yactam.

. Paunonansublie GyHkumm,

. Murerpuposanne paumnonansHbix apobeii.

HMurerpupoBanue tpu FOHOMETPUYECKHUX (DYHKLIMH.
MuTerpupoBanme uppaumoHanbHbix (pyHKLmi.,
- Onpenenennbiii MHTerpan kak npegen MHTErpalbHOH CyMMbL. [ '€OMETPUUECKHIT CMBICT ONpeIesieHHOrO

HHTErpana.

I
12

l -

21
22

23

24,
25,

26

27

= 1
14.
B
16.
17.
18.
19.
20.

. @opmyna Hbtotona — Jleitbuuua. MuterpupoBanue B CHMMETPHUHBIX Npeesnax.
. Hecobcraennbie mHTerpassi.

Bbruncaenune nnowanei niockmx uryp.

Bbiuncnenue anuuel ayru nnockoit KPHBOM.

Bbrumncnenne nnowaan nosepxHocTH.

Boruncnenne o6bema tena.

OyHKUNKM HECKONTBKMX MEPEMEHHDIX.

HAnddeperumnanshbie ypasrenns. OcHOBHbIE MOHSTHSL.

YpaBHEHHUA ¢ Pa3AeNIOLMMUCS IEPEMEHHbIMH.

Onnopoauble auddeperunanshpie YPaBHEHHUS.

- Jlnneiinbie ypasuenus. Ypasuenue bephynnu.

- Ypasrenus B nonusix anddepeHumanax.

. Ypasnenus Jlarpatka u Knepo.

YpaBHeH!s, 10MyCKaIOLHMe NOHMKEHHE nopsJika.

Jluneiineie anddeperimanshsie YPaBHEHHUs BTOPOro nopsi/ka.

- Murerpuposanue anddepenunanshpix YPaBHEHHH BTOPOrO nopska.
Hnrerpuposanue nMHeRHbIX 0OBIKHOBEHHDBIX A depeHLmranbHBIX  ypaBHe HMi BTOPOro mnopsjka c

MOCTOAHHBIMH KOS HLMEHTAMM.

28

- Jlnneiinbie neoHopoanbie nnddepeHumnanbhble YPaBHEHHs BTOPOro Mopsiaka.

29. JInneiinbie HeoaHopoaHbIe AnppepeHumnanbHbe ypaBHeH s BTOPOTO Mopsaka co crneuuanbHol npasoii
YACTHIO.
30. Yuenossle psaabl,

Camocronrensnas paGora cryaenton
Bonpoce! u ynpaxuenunsn
Paspen 4. Onpenenennbiii WHTETPall Kak Mpefen wuHrerpaibHoit cymmbl. OCHOBHbIC CBOMCTBA

ofpeaenennoro  unrerpana. [lpowssoanas vHTerpana no nepemenHomy Bepxuemy npegeny. opmysia



Helorona-Jleii6uuua. Beiuncnenue on

Cumnicona. Hecobetpennbie MHTErpalibl.
Pasnen 5. Yucnoseie psiabi.

JleitGruua.

OyHkunoHabHble  paabl. OBNacTh CXOANMOCTH.
cxoanmoctn Hedbiwesa. Teopema. Beiiepwrpacca. Croiic
psibl. Teopema AGens. Paauyc cxo
crenennbie paawl. Paa Teiinopa n Maknopena.

BLIMMCIIEHHAM.,

Pasnen 6. OcHoBHble nousTus, Hud
Osnopoausie anddepenmnanbhbie YpaBHeH
Anddepenumnansubie ypashenus,
Jmnpepermansable  ypaBHeHus BTOPOTro ropsijaka c

NEPBOro nopsjka.

JumMocTH. OCHOBHBIE CBOCTB

JM(pepeHLHabHBIX ypaBHEHHH B S5KOHOMUYECKOI JHHaMHKe.

31-40. INpumenss metoa Maycca MCKIIOYEHUS HEM3BECTHBIX
HPOBEPKY HalCHHOTO pelLleHus.

[4;(1 +2%; — X3=3%, =11,
| X, —6x;+9x, = -8,

" |3x, +4x, -3x, + x, =10,
|2x,—2x2+x3—2x, =0.

oy
2

3%, +X,~ X, =0,
| 2%, = 3x, + X, + 2x, =10,

34.
| x, +4X, <28, + X, = -3
| 3%, +2%, — X, + 3%, =6
(X, +2x, —5x, +3x, =1,
. 5x, —9x, —=5x, = -9
37. 4

|6, + X, + X, — X, =10,
L%+ X5 =%y =2k, = 4.
(3%, - 2%, + X, + X, = -8,
40, J5x,+x2f2x3 =-11,
‘—x1+x2-x3+x4 =0,
2X, — X, +6x,-3x, = 9.

41-50. Haiitu:
14’ -3

41.a) im . 1
v 3T x4+ 4

42.a) lim ;
w0 3t x4

Ynpaxuenne 1

3X, = TX, + Xy —2X, = -11,

PEAC/IEHHOrO MHTErpaia: MHTErpUPOBAHKE 10 YACTAM M NOACTAHOBKOLL.
[TpubnnikenHoe Bbluncienme ONpeAeneHHoro uHrerpana: Qopmynbi MPAMOYTOJIbHUKOB, Tpareumi
HcnonbsoBanue nonsitus ONpeaeNeHHOr0 HHTErp
CxoamnmocTs 1 cymma paga. Heob6xoammoe YC0BHE cXoaMMOCTH. JleficTBus
CO CXOAAUMMMCA pafaMd. YNCNOBbIE PSIbI ¢ NOMOKHUTENLHBIMHU YWiIEHAMM.
CXOJIMMOCTH MATEMATHUYECKHUE: CpaBHEHMS,
Kotuu. 3nakonepemenubie psbl.

[TonsTe paBHOMepHOI cxoaMMoCTH. Teopema
TBA PaBHOMEPHO cxoaswuxcs psaoB. CTeneHHple
a CTEMCHHBIX psjl0B. Pasnoxenue pynkiumii B
[lpumenenne crenennbix psgos k MPHOIMIKEHHBIM

(hepeHuMANBHbIE YpaABHEHUS € pa3ACASIOLIMMICS NepeMeHHbIMH.
Wil NepBoro nopsaaka. Jinneittbie anddepenunanshsie ypasHeHus
Aonyckalouue noHmKeHue nopsaaka. Jluueinble
MOCTOAHHBIMM  KO3(uumeHTamu. Mcenonsiosanue

s PEWINUTL CUCTEMY JIMHEHHBIX ypaBuenuil. Caenath

X, +Xx,-3x,+2x%,=8

4%, —2X,+ Xy~ 7%, = -8, —2X, + 3%, — X, +4x, =7,
32. 33 8
X, +4x,+3x,-5x, =8, 3%, —2x, +4x,— x, = -3,
X, +6x, +5x, =13, SX, +6x, +2x, — x, =1.
X, +5x, - 3%, - 2x, =12, (2%, + X, +4%, — X, = -3
35 4X, +4X, + X, + X, =2, 36 =X, +2%, 3%, +2x, =11,
" |3, +2x, —4x, +5x, = -18, - 3%, — X, + 2%, + X, = -2,
X, +4X, + Xy +6x, = -10. SX, +3X, +6x, — 2x, = -5,
4%, +3x,+2x, — x, =18, 2X,+3%, + X, - X, = =4,
38 3X, +2x, —3x, +2x, =15, 30, 3X, + X, = Xy + X, = =27,
X, + 17X, —6x,+4x, =13 =2X, = X, + X, — 5%, = 0,
X, +X,+3%,-3x, =5. X, +3X, +4x,+2x, =10.
Ynpaxuenue 2
X +1 8) lim 2x* -9x+4
—-1x? 1 8x+7" NN
3x2+11x+10 . =%
-2 2x2 4+ 5x 42 ' )l S5x '

ajla B 3JKOHOMHKe.

Hocratounble npusnaku, YciosHble
Hanambepa, pagukanbublii npusHak Kowwn, nuterpanbHblit npusnax
ADBCOMIOTHAS W YCIOBHAs CXOANMOCTH, 3HakouepeaytoLmecs psbl. [Tpusnak



43, a) lim 7. a’
o 6% — 227 13
. l+x—4x
44, a) ilm_—‘;——l—;’
1= | 4oyt 4 8y
. 4-3x-y]
45. a) ill'l'l__a_’\__l_"
Vo 4_\'_ +3-\‘_I
) - X +5x°
46. a) Ilmi‘—\;——\?-‘
"_’7"2"".\‘— A
. 4x7 +4x-3
47. a) Illﬂ?L_l_"
b +3:‘:+4
. Ixt —4x+2
48. a) lznrl——l——,*
v 3 2x+ Sx7
|
49. a) Ilm_\»——\——’
e X4 x =2
_ =T
50. a) lim—

[ocrpouts rpaduk dyHkUMM,

57,

00

§it a2

=2 3x® —4x+5

51-60. 3amana (ynkums y=

< %21
. R ER2 1£wed
3x-2 x>2
(
‘1- 2%, e,
. F(x) =<
)g, p |
X
J2—x2. x <0,
f(x)={-x+2
‘tx, X',
o |
) ={x2 -1, -1<x<2
\2){, X2,

CamocrostenbHas paboTa CTyJleHTa COCTOUT B BBINOJ HEHMU 341
OTIENLHBIM OTHETOM M 3AlUMULIAEMOrO CTYJEHTOM. MeToanueckue

-1<x<1

O<x<2

3
6) fim—>r 8
=lxt—x—0
6) lim X" +x-2

=1 x? 42x-3"

2
8 i
=Xt =2

0) lim

X3

x’+x-6
6) lim—Y 2
=yt —4x+4

X +x-2

4x* +13x+3

B) lim

X-»4

Jx -2
32 -11x-4

B) lim

B) lim

v—3

B) lim

x—=0

B) lim

X5

B) lim

x—=ll

B) lim

x—l

B) lim

x— i

Ynpaxuenne 3

1
2
52. f(x)=
35 fix)=
38, fix)=

X<,

1<x<0,
x>0.

Xx<-1
-1<x <1,
x>1.

4+
41— 6x—~5

¥ =2%~3
V2x+l—sfx+d
S=ulesn
Sedl=1
Jx=1-2

x-5
NPT

2x '
Jx+8-3

3x-3

At =]

X2 +16-4

J(x). Haiith Bce TOuKM paspeiBa (DYHKUMH, €ClU OHM CYUIECTBYIOT.

x-1 x<0
33, f(x)=4x*-1, O<xz1
1-x, x>1.
l, X< -1,
X
56. f(x)/x ~t= x<1,
g, Xz,
X
1-x, x<1
39, T{x)=+ 2 T<x<2
8-x% x>2

cehlike! hllp:;’Ie‘lib.vlsu.rufbitslreamfl23456789!6570!]fOO?O?.ndl“.

Donpg OLCHOYHBIX CpeiCTB Jis MpoBeneHus arrecrta
("Jﬁ}f"IElIOLllHXCE Mo AUCUMIIHHE Of]]OpMJ'[HGTCH OTAC/NILHBIM 00K

aHUii TUIOBOTO pacyera, 0hopMITEMOro
YKa3aHus W 3afaHus MOKHO HAiTH 1o

UWHH ypOBHS C(OPMUPOBAHHOCTH KOMMETEHIMI]
YMEHTOM.



i YYEBHO-METOJAUYECKOE 1 HH®OPMAIIMOHHOE OBECITEYEHUE ANCIHHUITJIMHBI

7.1. Kuuroobecneuennocrs

Haumenosanne NUTEPaTYpbLI: aBTOp, Ha3BaHue, lon KHHUIOOBECIEYEHHOCTE 4
BHIL M3]IAHUS, H3JATENLCTBO H3oaHus =
Konnuectso sxzemnaspos Hanuuue B anektponoii
H3nanui B Oubnuoreke Bal'V s Bubnuoreke Bal'y
}7 cootsercreun ¢ ®I'OC BO
I 2 3 { 4
OcHoBHas nuteparypa
I. Kparkuit kypc sbicweit matemarikn 2018 hup://www.studentlibrary.ru/bo
[Dnekrpouniii pecype] / Banaun K.B, - M. - ok/ISBN9785394021039.html
Hawkos n K. - 512 ¢, - [ISBN 978-5-394-
02103-9.
2. Buiciuas MatemaTika B BOMNpPOCAax M OTBETax 2016 http://www.studentlibrary.ru/bo
[DnexTponnsiii pecype] : yueb.nocobie / J1.B, 0k/ISBN9785392143726.html
Kpiukos, noa pen. B.A. Masuna. - M. -
[lpocriekt - 176 ¢. - ISBN 978-5-392-14372-6.
‘ 3. Beicwas matematika, PykoBoacTso k 2018 http://www.studentlibrary.ru/b
petetinio sanay. T. 1 [Dnekrponuslii pecype] / 00k/ISBN9785922115001.html
| Jynry K.H., Makapos E.B - M. :
‘ OHIMATIMAT - 216 c. - ISBN 978-5-9221-
1500-1.
HononuurensHas JiuTepartypa
! I Beolcwas matemaruka. PykosoacTso k 2018 http:/www.studentlibrary.ru/bo
pettichiio 3anay. Y. 2. [SnexTpoHHbiii pecypc] ok/ISBN9785922107563.html

Jlynry K. H., Makapos E. B. - M. :
BHIMATIINT - 384 c. - ISBN 978-5-922]-

0756-3.

il. Beiclias  matematuka [DnekTpoHnbrii 2016 'I]__[_[p_:{'{._\"vww,sluden_tiihrzu"\-',ru;'h@
Cpeeype] / C.H. Jlopogees. - M. : Mup u ok/ISBN9785946666220.html
| obpazosanme, - 592 ¢ un. - (Monubrii

KOHCIEKT jiekuuil). - ISBN 978-5-94666-622-

0.

3. Buicwas  maremaruka. Kparkuii Kypc 2018 hitp/www.studentlibrary.ru/bo
| [Dnexrponnbiii  pecype): yueb.nocobue / ok/ISBN9785987045237 htm|

Jlakepuuk A.P. - M. : Jloroc,- 528 ¢. - (Hogas
| ynnsepenrerckas Gudnuoreka). - ISBN 978-5-
| 98704-523-7.

7.2. llepnoanyeckne n3ganus

I Hssectus By3os. Maremaruka
2. MaremaTuueckoe MoaenupoBaHue.
3 HndppepenumansHoie yparerus.
4. Yenexu marematuyeckux HayK.
7.3. Hurepuer-pecypebl
I. OBpa3zosatenbHblii MaTeMaTHueCKnii CaiiT - http://www.exponenta.ru/
2. Marematuyeckas sHunknoneaus - http://allmath.com/
3. OOGpasosatenshsle pecypebt — window.edu.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHUE JAUCIHHUITJIUHBI
Hns peanuzaumn naHHoM AMCLUUIANHD] MMECIOTCA CNEUHAIbHLIE MMOMEeLEHUs 118 MPOBEACHMS 3aHATHI
JICKUMOHHOTO M NPaKTHYECKOro THA. [IpakTnueckue paborsl MPOBOAATCA B 1aDOPaTOPUM  YMUCICHHBIX
MeTo0B (405-3).
[Nepeuens ucnonbzyemoro JIMLICH3HOHHOrO NMPOrpaMMHOro obecrneyeHus:
I. Microsoft Excel
2. Maple
3. MATLAB



Pabouyio nporpammy coctaun: //

A.Q.-m.H., npodeccop Manadeesa A.A. <
/(f10ﬂnnc1>)
Peuensent (npencrasuresns pa6oronarens): g
3am. anpexropa no passutuio OO0 «Bbananey» Koxun A. B. T \*_,
' ‘(noanucs)
[porpamma pacemoTpena u o fuoﬁcha Ha 3aceaanuu Kapenpol PAull g
Mporokon No  /a ot L6.01. 2V9 rona /\/
3asenyiouwmii kadeapoi: k..M. H., J0LEHT bypkos B. ]I. —
(I'IO)II'IHCI:)

PaBouas nporpamma paccmorpena onodpeHa Ha 3acefaHnn yyeGHO-METOAHYECKOlH KOMUCCHH HarpaBneHus
38.03.01 «DkoHOoMuKay.
[Mpotokon Ne /ot 26.04.0/¢ rona 4 1//

[peacenarens KOMUCCHUU: [1.9.H., npogeccop I1.H. 3axapos ;
e (noanuce)




JIMCT PETUCTPALIMU U3MEHEHMIA

B pabouyIo NporpaMmy AMCLMMANHDI

MATEMATHUKA
o0pasoBaTeibHOIi nporpammei Hanpasneuns noarorosku 38.03.01 «DkoHomukay,
HanpaBieHHOCTb: « IKOHOMMKA NPEANPUATHIH 1 opranusaumii» (Gakanaspuar)

Homep
H3MEHEHNS

BreceHbl u3MeHeHus B vacTu/pasaensi
paboueii nporpamMmubl

Hcnonuurens
dHO

OcHosanue
(Homep u nata npoTtokona
3acenaHms kadeaps)

Led

3aB. kaeapoii

(MNoannes) (BHO)



JIMCT NEPEYTBEPXKJIEHUS
PABOYEMN ITIPOT'PAMMBI JTMCHITJIUHBI

PaGouas nporpammva ogoGpeHa Ha

y4eOHBIH To/I.

Ipotokon sacenanus kaperpsi Ne 4/ or 04.09.0L)  rom

3asenyronmit kadenpoit M

Pabogas nporpamma onobpena Ha 2,02/ /o 2 2 Y4eOHBIH TOI.

Ilporokon 3acenanust kabeapet No 7~ ot 307

3apenyromuit kadeapoi % . %/

PaGouas nporpamma onobpena na

R rojaa.

[Tpotoxon 3acenanus kahenpsr No

3asenyromuit xadeapoi

Pabouas nporpamma onobpena na

IMpoTokon 3acenanus kadempsr Ne

3asexyrommii kadeapoii

yueOHBIIH To1.

oT roja.
y4eOHBIH ro.

oT roja.
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