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1. HEJIM OCBOEHUSI AUCHUTIJIMHBI

Llenbio ocsoenus aucumnamnbl «MartemaTtukay spnsercs (popmupoBaHMe Y CTYIEHTOB HABBLIKOB
JIOPHHUCCKOTO MBILUNCHHA, NPAKTUYECKMX HABLIKOB WCIMOJIb30BAHMA MATeMaTHYECKUX METO/0B M dopmyn, a
TAIGKE  O3HAKOM/ICHHE € OCHOBAMHM TEOPETHYECKMX 3HAHMIl MO KIACCHMUECKMM pa3gesaM MaTeMaTHKH M
MOArOTOBKA B 00/1aCTH NOCTPOCHHS W HCTIOB30BAHMSA PA3TUYHBIX MATEMATHYECKMX MOJENEH.

3anaumn:

- MOJYHEHUE OCHOBHOIO MPEACTAB/IEHNA O MATEMAaTHYECKMX METOAAX U PELLEHMS 3a1au UIMEPEHUS B
IKOHOMHKE, B 4aCTHOCTH, C UCMOJIb30BAHMEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOIOHIA:;

- OCBOEHWE COBPEMEHHbIX METOJIOB U MaTEMaTHUYECKOrO HHCTPYMEHTApHs PELLIEHMS 3a/a4 B SKOHOMHKE.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO
Jucunninna «Maremaruka» oTHocuTes K 6a30B0it yacTH yueGHOro nnaua.
[lpepekBU3NTBI  AMCUMIUIMHBI:  IMCUMIVIMHA  OMMPAeTCS Ha  3HAHME MPeAMETOB  OCHOBHOJ
0BpasoBateNbHOMH MPOrpamMMmbl cpeaHero (MoaHOro) o6LIero o6pa3oBaHms: MaTeMaTHKa.

3. IINIAHUPYEMBIE PE3YJIbTATBI OBYUEHMSI 10 JUCLUUIIJIUHE

[1nanupyemble pe3ynbTaThl 06yYeHHUs M0 AMCLMIUINHE, COOTHECEHHBIE C MIAHUPYEMbIMU PE3YJIbTaTaMM
ocsoenus OI10I1

[Tnanupyembie pe3ysibTarsl 00yueHus 1o
‘ YposeHb Py pesy y

Koz o ; o R AMCUMIIIMHE, XapaKTEPH3YIOLLIME ITarb
01 (POPMHPYEMBIX KOMIIE MK o

RHRPREENE (opMupoBaHUs KOMIETEHLMH (MOKa3aTeu

KOMIETEHLIUH
OCBOEHHsl KOMIIETEHLIMH)

OIIK-1. CriocoGHOCTb NPUMEHATH HacTnuHoe | 3HATH KONMYECTBEHHBIE M KAYECTBEHHbIE METOJIbl
MaTeMaTHYECKUIi MHCTPYMEHTapHid aHanusa rnpu npuHATHH YNIPaBAEHYECKUX PELICHHMI.
AU pELIEHHA DKOHOMUYECKHMX 3a/1a4. VMers MPUMEHSATD KOJIMYECTBEHHbIC "

Ka4eCTBeHHbIC METO/Ibl aHanu3a Mpu MPUHATHK
MapKeTUHIOBbIX YNPaBIEHYECKHX peLleHnil.
Baagers MHCTpYMEHTaMH  KOJMYECTBEHHONO M
KayecTBEHHOro aHanau3a JUst NPUHATHS
YNpaB/ieHYECKUX  pelIeHHH W [OCTPOEHMs
SKOHOMHYECKMX U (PMHAHCOBLIX MOJENEI.

4, OBBLEM U CTPYKTYPA TUCHUITINHBI

T py10eMKOCTb AMCLMIIMHbI COCTABISET 8 3aUETHBLIX eMHMLL, 288 uaca.
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4 | lNpumenenne anddepenunansioro
HCHHCIEHHS NS HCCIEA0BAHHA I | 11-12 | 8 8 8 8/50%
(pyHKUMIT 1 nocTpOeHHs rpadukos
5 | Heonpeneneuuetii uuterpan | | 13-18 8 8 8 8/50% PefiTHHr-konTpos 3
Beero 3a | cemecTp: 36 36 36 36/ 50% 3auer
6 | Onpenenentslit HHTErpan 2 1-4 8 8 18 8/50%
7 | DYHKUMU HECKOJILKUX NepeMeHHbIX 2 5-6 4 4 9 4/50% PefTnur-kontpons |
8 Pajil 2| 7-10 8 8 18 8/50% PelTHHr-KOHTpOAL 2
9 OGuIkHOBEHHbIE
anddepenumanshble U pasHOCTHbIE 2 | 11-18 | 16 16 36 16 /50% Peiitunr-xkonrpons 3
ypasHeHus
Beero 3a 2 cemecrp: 36 36 81 36/ 50% Irzamen (27)
Hroro no ancunnanue 72 72 117 72/50% Jauer, Dx3amen (27)

Conepxanue 1eKUNOHHBIX 3AHATHIT 10 AHCUHIUTHHE
1 CEMECTP

Pazoen 1. 3JIEMEHTBI JMHEUHOW AJICEBPBI U AHAJIMTHYECKOI 'EOMETPUU

I.1. Tlpamoyronbhas u agpunnas cucrems KoopauHar. MeToja KoopauHar.

|.2. KomnnekcHble yncna, 1eiCTBUS ¢ HUMM. M3006paxenne KOMIIEKCHBIX YMCEN HA MJIOCKOCTH. Moaynb
W apryMeHT KOMIUIEKCHOTO YMcha.

AnreOpanyeckas M TPUrOHOMETpUuECKas (OPMBI 3amHCH KOMIUIEKCHOMO UMcia. ®opmyna Diinepa.
lTokasarenbhas opma 3anucu KOMIIEKCHOIO Yucia. Kophu 13 komniekcHbIxX uncer.

|.3. Bexrtopbl. JluHeiiHble onepauuu Hag BEKTOpamu. Hanpapnsioume kocuHychl W annHa BEKTOpA.
YCII0BHE KOITIMHEAPHOCTH 1BYX BEKTOPOB.

|.4. Ckansproe npoussejieHne BEKTOPOB W €ro CBOHCTBA. JlanHa Bextopa M yron mexay aByms
BEKTOPAMKU. YCJI0BHE OPTOrOHAILHOCTH ABYX BEKTOPOB.

I.5. Cucrema BektopoB. Pasnoxenue BEKTOpa 1o cucrteMme BEKTOpOB. JIMHeliHas 3aBUCHMMOCTL M
HE3aBHCHMOCTD, OA3KCLI M PaHT cUCTeMbl BeKTOpoB. [TpocTpacTBo R . OpToroHanbHOCTS.

|.6. Marpuuer. Jleficteus ¢ matpuuamu. O6pathas marpuua. Panr MaTpuLLbl.

|.7. Onpenenutenu. Caoiictsa onpeaenutenei. Anrebpanyeckue N0MOMHEHNS W MUHOPBI. Bbluncienue
OMpeiennTes pasiokeH1em no crpoke (croabuy).

I.8. Cuctembl anHeiHbIX ypaBHeHWH. MeToa ['aycca. Teopema Kponekepa-Kanennu. ®opmyibi
Kpamepa.

1.9. OaHoposHble cUCTeMbI IMHEHHBIX YpaBHEHH I OyHaameHTanbHas CHCTEMa peLleHnM i,

1.10. Obluee peenue cucTeMbl TMHENHBIX ypaBHEHHIH B BEKTOPHO#I (hopme.

[.11 YpaBHenue nunuil nnockocTn. Pasnuunbie (opmbl ypaBHeHMs npsAMOit HA MIOCKOCTH. Yo MEKIY
NpsMbIMK. PaccTosnne ot ToukK 10 Npsmoi.

I.12 Kpusbie BTOpPOro nopsaka: OKpyKHOCTb, 3AAMMIC, runepbona, napabona, MX reomeTpuyecKHe
CBOWMCTBA W YpaBHEH M.

[.I3. Ypasueuus naockocT u mpsmoii B NpAMOYrojbHOWH cucTeMe  KoopaWHaT. YcnoBus
HAPAIACALHOCTH 1 NEPMCHANKYISPHOCTH. Ykl MEIKIY ABYMS MIOCKOCTAMM, MEKIY ABYMS MPAMBIMH, MEKY
HpAMOii 1 nz0ckocThio. [Mpambie 1 niockocTr B adduuHOM npocTpancTse.

I.14. TosepxHocTH BTOpOro nopsaka. [eoMeTpuueckue cBOACTRA HTHX MOBEPXHOCTEH, UCCeoBaHue UX
(hopmbl METO10M CeUeHMil.

L.15. EBknnaoso npocrpaxctso. HepaBeHeTso Kouwmm-Bynskosckoro. Oproronansueiit 6asmuc. [Tpouecc
Oproronanusaunu. Pasnoxenune BeKTOpa 1o oproroHanbHoMy Gasucy.

[.16. CobGcTBeHHbIE 3HAYEHUS W COBCTBEHHbIE BEKTOpbI MaTpull M uX cBoicTBa. Teopema o Gazmce
fpocTpancTsa R u3 cOGCTBEHHBIX BEKTOPOB MaTputibl. COBCTBEHbie BEKTOPbI CHMMETPUYECKOH MATPULLbI.

I.17. Ksaapatuunbie dopmbl R" . [ToHATHE KaHOHMYECKMUi] Gasuc. Yenosue Skobu. [MonokurensHo
OTPHLATENLHO ONpeaeneHHbIe KBaapaTHUHble opmbl. Kpurepuii Cunbaecrpa.



Pazoen 2. BBEIEHUE B MATEMATHYECKHII AHAJIU3

2.1 Muoxecrsa. Onepauun Hag MHOKeCTBaMH. YHCoBblE MHOKECTBA. ["'panu mHoxecTB. MHOXKecTBa B
R". Buinykibie MHOXKecTBa M WX cBoicTBa. COOTBETCTBHE MHOMKECTB. CUETHBIE M HECUETHBIC MHOKECTBA.
Ornowenns. OTHOLIEHNS TONKAECTBA U YNOPALOHEHHOCTH.

2.2, Dytkuna. DyHKuuoHanbHoe oTHoweHne. CooTBetcTBHe. Crocobbl  3amanus. OCHOBHbIC
SNEMEHTAPHBIE (DYHKLIMM, UX CBOMCTBA U rpa UK.

2.3. Yucnosbie nocnenosarensHocti. [lpegen 4ncnoBoii nocienoBatenbHOCTH. BeckOHeYHO Masible |
OeckoneuHo Gosblune Beanuutbl. CBOHCTBA CXOAAUMXCS MOCNEN0BATENLHOCTEIA,

2.4. AnreOpanyeckue KOMMO3WUMH UYHCIOBBIX MOC/IEA0BATENLHOCTE M MX npeaensl. Komnosuumu c
HeonpeaeneHHocTbIo. [Ipu3Haku cyuiecTBoBaHms Npeaesa MOHOTOHHOI OrpaHMYEeHHOI MOC/eA0BaTEILHOCTH,
[Mepsblit v BTOpOIi 3ameuarenbHble npeaesnsl. Jlemma Kantopa. Teopema Bosnbuano-Beiiepwrpacca. [Npusnak
bonsuano-Kouiu.

2.5. Monotonnble (yHkunn. KoMnosuuus v cyneprosuums Gyukumii. Tlpesen Qynkuuu B ToOuKe.
[peaen gyunkunn B Geckoneunoctn. [lpenesbl MOHOTOHHBIX (yHKLMIA. HenpepbiBHOCTb (pyHKLUMIA B TOUKE.
HenpepbIBHOCTE OCHOBHBIX dneMeHTapHbIX (yHKUMIA. THIBI paspbiBOB.

2.6. CpaBHenne 6eCKOHEYHO MasIbIX (DYHKLMA.

2.7. CpoiicTBa (hyHKUMH, HENPEPbIBHLIX HA OTPE3KE: OrPaHUYEHHOCTD, CYLIECTBOBAHHE HAWBOMIBIIErO M
HAMMEHbLLIEro 3HaYEHUH, CYLIECTBOBAHHE NPOMEIKYTOUHBIX 3HAUEHHIA.

Pazoen 3. TU®OEPEHIUANBHOE UCYUCJIEHUE ®YHKIHAN OJIHOM NEPEMEHHOM

3.1. lpousoanas GyHKUMHM, €€ reOMETPUYECKUH CMBICI M CMBICI B MPUKIAAHBIX 3aj1a4ax (CKOPOCT.
MI0THOCTb). DM1aCTHYHOCTD (PYHKLIMH.

3.2, [llpaBuna HaxoxaeHus npousBoaHoM. [Ipomssoanas cnoxkHoll W o6paTHON  (yHKLKA.
Hupeperunpobanne yHKUMIA, 3a1aHHBIX HESBHO M NMAPaMETPUUYECKH.

3.3. ousrue Gyukumnu, auddepenumrpyemoii B Touke. Juddeperunan GpyHKUMM U €ro reoMeTpHuecknii
CMBbIC.

3.4. [poussoauble u AuddepeHLnatbl BbICILIMX MOPSIKOB.

3.5. Teopembl ®epma, Pons, Jlarparka, Kown, ux npumenenue. [pasuno Jlonurans.

3.6. Muorounen u opmyna Teitnopa. INpeacrasnenue pynkumit exp(x), sin(x), cos(x), In(1+x), (14x)° no
(Gopmyne Teiinopa.

Pasoen 4. IPUMEHEHUE JJUODEPEHIIUAJIBHOIO UCHUCJIEHUS JJ15I UCCJIEJOBAHUSI

®YHKIUN U IOCTPOEHUSI UX TPAOUKOB

4.1. Yenosust MOHOTOHHOCTH (hyHKLMHM. DKCTpeMyMbl (pyHKLMH, HEOOX0AMMOE yciioBHe. JocTaTouHbie

yenosms. OTbickatne HaHBGOJILLIErO M HAMMEHbILEro 3HaueHHi GyHKuMK, AnddepeHunpyemoii Ha oTpeske.

4.2. Mccnenosanme Boinykaocty pyHkunu. Touku neperunda.

4.3. AcumnToTsl rpaduka GyHKLKMU.

4.4. OBuuas cxema nceneioBaHns GyHKLUK U MOCTPOeHHs ee rpaduka.

4.5. YpasHeHue KacatenbHOH M HOpMaI K MJIOCKOH KPUBO# B 1aHHOM TouKe.

Pazoen 5. HEONIPEJAEJEHHBIA UHTETPAJI
5.1. TlepBooOpasnas gyHkuus. HeonpeesnenHsiit uHTerpan u ero ceoiictsa. Tabiuua MHTErpasos.
3.2. MeToabl MHTErpupoBaHus. 3ameHa NEpPeMEHHOI, WHTErpUpOBAHME M0 HaCTSM. Wurerpuposanne
PALMOHANBHBIX  BBIDAKEHHH, TPHUIOHOMETPUYECKNX (PYHKUMI, HEKOTOPBIX HPPALMOHANLHBIX  (DYHKLMIA.
[lonsaTue o HeOGepyimxces uHTErpanax.

2 CEMECTP
Paszoen 6. ONNIPEJAEJIEHHBIH HHTEIPAJI

6.1. 3agaun, npuBoOAsiLLME K TMOHATHIO ONpEAENEHHOro uhterpana. OnpejesieHHblil WHTerpas, ero
FCOMETPHUECKHI CMBICTT W CBOMHCTRA.



6.2. ®opmyna Hulotona-JleiGHuua, ee npuMeHeHHe 115 BbuMCIEH S OMpeae/IEHHbIX MHTEIPATIOB,

6.3. 3ameHa nepemMeHHON B ONpeeIeHHOM MHTerpaJle, MHTErPUPOBAHME [10 YACTAM.

6.4. [Ipunoxenus onpe/eneHHbIX HHTErpaioB.

6.5. HecoGersennbie unrerpansl. MHTerpupoBanue HeorpaHuyeHHbIX (Gynxkunit u no GeckoHeuHoMy
NpoMeskyTKY. HecoOeTBeHHbBIE MHTErpanbl OT NONOKUTENbHBIX (yHKLMIA [TpH3HaKkn CpaBHEHHsI.

6.6. JIBoiiHOi W TpPOIHON WHTerpansl, uX cBoiicTea. Buiuncienue KPaTHbIX MHTErpajoB MOBTOPHbLIM
HHTETrpHPOBaAHHEM,

Pazoen 7. ®YHKIINU HECKOJILKUX NIEPEMEHHBIX

7.1. yHKUnK HeCKONbKUX NepeMeHHbIX. OGnacTs onpenenenus. IMpenen GpyHkumm. HenpepbiBHOCTS.

7.2. Yactuble npoussoambie. [Tonublii anddepenuman, ero FeOMETPUYECKUH CMBbICH, CBA3b C YACTHLIMH
[MPOW3BOAHBIMH, NTPHMEHEHUE B npnﬁnu}mermb]x BBIYHCJIEHHAX.

7.3. YacrHble npou3BoAHble M NONHbIE AUdepeHUMAnbl  BHICLIMX nopsiakoB. HesaBucuMOCTh
CMELLIAHHBIX NPOU3BOAHBIX OT nopsaka AuepeHLrpoBaHHs.

7.5. DkctpeMyMbl  (DYHKLUHM  HECKONIbKHX nepemeHubix. Heobxoammoe ycnosue 3kcTpemyma.
Hanbonbuiee n Haumenbllee 3HadeHns GyHKIMK B OrpaHU4YEeHHON 3aMKHYTOH 0OnacTH.

7.6. YenoeHbiit sketpemy™. Mertoa muoxkuteneii Jlarpanxa. TMpumeps NPUMEHEHMH TMPH [OUCKE
ONTHMANbHbLIX peLEHMUI.

Pazoen 8. PSIIBI

8.1. Tlonsitne umncnosoro psaa u ero cxoaumoctu. Kpurepuit Ko cXoaMMOCTH 4MCIOBOrO psiaa.
HeoOxoaumoe ycnosue cxoaumocTi. CBOIMCTBA CXOAALIMXCS PSIAOB.

8.2. [lpusHaku cxoauMmocTu psnos: obwWwMil NpusHaK, NpU3HaK cpaBHeHus, npusHak Koww, rnpusnak
JanamGepa, nurerpanbHoiii npusHak Ko,

8.3. llonsiTue 3HaKornepeMeHHOro psja, abCONIOTHO CXOMALIErOCS PSAd, YCJAOBHO CXOAALIErocs psja.
Teopema lupuxune. Teopema Pumana.

8.4. [lonsaTue 3nakouyepeayrouierocs paja. [pusnak Jleibuuua.

8.5. [lownsrue ¢ynkunonansHoro psaa. O6nacte cxoaumoctn. Kpurepuit Kowmn paBHOMepHOJ
cxoamnmoctH. [pusnak Beitepwpacca.

8.6. CpoiicTBa pABHOMEPHO CXOAALLMXCS PAIOB.

8.7. Crenennble paabl. Teopema AGens. Paguyc cxoaumoctn u cnocobul ero onpenenetus. CpoiicTsa
CTCIEHHBIX PSAOB.

8.8. Murerpuposanue u anddepeHLupoBaHne CTENEHHBIX PAIOB.

8.9. Paabi Teitnopa u Maknopena. [TpumeHeHne paaoB K NPUOAHIKEHHBIM BbIYUCIEHHUSIM.

Pazoen 9. OBBIKHOBEHHBIE T ®®EPEHIUAJIBHBIE U PASHOCTHBIE YPABHEHMU S

9.1. lnddeperumnanshbie ypasHenus nepBoro nopsaka. OCHOBHbIE TOHATHSA: ONpEAENeHHE, peLeHHe,
obulee pelenne. yacTHoe peiieHue AM(PepeHUMansHOrO ypaBHEHHS MepBOro MopsiiKa. Teopema Kown o
CYUICCTBOBAHMM W EIAMHCTBEHHOCTH pelieHus (Oe3 nokasarensctBa). MuterpansHas kpusas. HauanbHbie
veaosus. 3anaua Kown. Ocobeie Touku. ['eomeTpuyeckuii cMmbici ypaBHEHHsS MEpBOro nopsiaka. JnemMeHTbl
Ka4eCcTBEHHOr0 aHanusa.

9.2, Jupdeperunanbuble ypaBHeHMs MEpBOro Mopsika. Buabl ypaBHEeHHH M METO/bI peLueHus.
YpaBHeHUs ¢ pa3aesioLMMHCS nepeMeHHbIMU. HenonHble ypaBHeHus. JIuneiHble ypaBHeHNS, OJIHOPOAHLIE M
HEOAHOPOIHbIE,

9.3. ndepenunansupie ypaBHeHns BTOpOro mnopsaka. OCHOBHbIE [OHSTHS. Teopema Kowm o
CYUICCTBOBAHMM M €AMHCTBEHHOCTH peweHus (6e3 nokasatenscTa). 3aaaua Kown. YpasHenus, sonyckaiolime
HOHWKEHHE NOps KA.

9.4, JInddepenumnanshbie ypaBHeHUs BTOPOro nopsiaka. Jluneiinbie ypaBHEHWs. OAHOPOJHLIE K
HEOAHOPO/IHBIE,

9.5. Jluneituble andepeHunansHpie ypaBHeHUs BTOPOro Mnopsiika ¢ NOCTOSHHLIMU KO3(h(ULHEHTAMMU.
Kpaesas 3anaua.



9.6. lnddepeHunanbHbie ypaBHeHUs BBICLIMX nopsakos. Cucrema ypaBHEHWH NEPBOro nopska.
Hopmanbhas dopma. Teopema Kowm. 3agaua Koww u Kpaesas 3ajaya Ans YpPaBHEHWA M-TO [OpsjKa.
Jlnneiinbie ypasHenns n-ro nopsaaka. Jluueiinsle ypaBHeHUs 7-ro MOpAAKa C MOCTOAHHLIMK KO3 (HLIMEHTAMH.

9.7. Jluneiitbie OOGBIKHOBEHHbIE Pa3HOCTHBIE ypaBHeHMs. OCHOBHblE NOHTHS. CETKH M CETOMHbIE
(pyrkunmn. Onnopoanbie u HeoaHopoaHble ypaBHetus. CeoiicTsa peLUEHMUI.

9.8. Peuienune nHeHHBIX 0ObIKHOBEHHBIX PA3HOCTHBIX YPABHEHWI C MOCTOSHHBIMMU Koa(ppuLmeHTamu.
[Tpumepsl. CucTtembl IMHEHHBIX PA3HOCTHBIX ypaBHEHHIl MEPBOro nopsjka.

Coaepxanue npaKTHYECKHX 3AHATHIT M0 ANCUMIUIHE
1 CEMECTP

PA3AET 1. 3JIEMEHTBI IMHEMHOM AJITEBPBI U AHAJIMTUYECKO¥ FTEOMETPHM.

Pewenune 3anau no remam.

Tema 1.1. KomnnekcHeie uncna, aeficTeus ¢ Humu. M3o6paxenue KOMINEKCHBIX YMCEN HA MIOCKOCTH.
Mojylb M apryMeHT KOMMIeKCHOro uucia. Anrebpauueckas W TPUroHOMETpHUYECKas (OpPMbl 3anucH
KomnjekcHoro uucna. @opmyna Oiinepa. [NokasarenbHas opma 3amuMcH KOMIMJIEKCHOTO uMCa. Kopuu 3
KOMIIIEKCHbIX uncen. Bekroper. Jlnneiinbie onepaumnu Han Bektopamu. CKaisipHOe Npou3BeeH1e BeKTOPOB I
ero cpoiicTsa. Jlnuna BekTopa u yrosi Mex sy AByms Bektropamiu. 1.5. Cucrema Bektopos. Pasnoxetue BEKTOpaA
10 CHCTEME BEKTOPOB,

Tema 1.2. Marpuupt. [leficteust ¢ marpuuamu. OBpaTHas maTpuua. Panr martpuiibl. Onpenenurenn.
CsoiicTea onpeaenuteneit. AnreGpanueckve [OMNOMHEHWS W MMHOPH. BbluncieHue onpene/nTes
pasnoxenuem 1o crpoke (cronbuy). Cucremsl nHHelHbIX ypaBHenuii. Mertoa [Maycca. Teopema Kponekepa-
Kanennu. ®opmynst Kpamepa.

Tema 1.3. Onnopoassie cucTembl AnHeRHbIX ypaBHeHHil. DyHaameHTanbHas cuctema peluetuii. Obuee
PCLICHME CHCTEMbI JIMHEHHBIX ypaBHEHWI B BEKTOPHOH (opme. YpaBHeHue nuuuii niaockoctu. Paznnunbie
(hopmbl ypaBHeHUs NPAMOIT Ha TIIOCKOCTH. Yo MEKY NpAMbIMK. PaccTosiHue oT TOUKH 10 NpAMOit.

Tema 1.4. Kpusble BTOporo nopsiaka: okpyHOCTb, 31aunc, runepbona, napabona, X reomMeTpu4ecKue
CBOHCTBA M ypaBHEHMsS. YPaBHEHMS MIOCKOCTH W MPAMOIi B MPAMOYrobHON cHcTeMe KoOopauHaT. Yciaosus
NapaiiebHOCTH U NEPNEHANKYIAPHOCTH. Y TJIbl MEXNKY ABYMS MJIOCKOCTAMM, MEKLY ABYMS MPAMBIMH, MEWKIY
NpAMOit 1 nnockocThio. [TpsiMble W niockocTr B adduuHOM npocTpaHcTBe. [T0BEPXHOCTH BTOPOro MOpsiaKa.
['eomeTpuyeckue cBOHCTBA ITUX MOBEPXHOCTEH, HCCe0BaHHE HX (hOPMbI METOLOM CEHEHH .

PA3JEJT 2. BBEIEHUE B MATEMATHYECKHUIN AHAJIU3.

Pelenue 3anau no remam.

Tema 2.1. ®ynkumsa. ®yukuuonansHoe otHouienue. Coorsercrue. Criocobsl 3ananus. OCHOBHbIE
deMeHTapHble (PYHKUNH, UX cBOHCTBA W rpaduku. Yuciosbie  nocnenoBatensHocTH.  [lpegen  4ucnoBoii
10C/1e/10BATENLHOCTH.  beckoHeyHo Manble M OeckoHeuHo Oonbluve BeaMuMHbI. CBONMCTBA CXOALLMXCS
110C/1e10BATENbHOCTEH. Anredpanyeckue KOMMO3ULMK YUCIIOBLIX MOC/EAOBATENLHOCTEH H UX MpPeebl.
Komnosuunn ¢ HeonpenenenHocTbio. [MpU3HAKK CYLIECTBOBAHMS [MPEAENa MOHOTOHHOI OrpaHUYEHHOH
nocneaosarebHocTH. [lepBblit u BTOpoii 3ameuarensHble npenensi. Jlemma Kantopa. Teopema bonbuano-
Beiiepwrpacca. [pu3nak Boabuano-Kowu.

Tema 2.2. Tlpeaen dyukunn B Touke. [penen QyHKUMH B GECKOHEUHOCTH. [lpenenst MOHOTOHHBIX
(PYHKLMI, HenpepbiBHOCTB (yHKLUMIT B TOYKe. HenpepblBHOCTH OCHOBHBIX 3JIEMEHTAapHBIX PYHKUMI. THribl
pa3pbIBOB. CaoiicTBa  (yHKUMI, HEeNpPEPLIBHBIX HA  OTPe3Ke:  OrpaHMYEHHOCTD, CYUIECTBOBAHHE
HanBOMLLIEro M HANMEHBLIETO 3HAYCHHIT, CyLLLECTBOBAHUE NPOMEIKYTOUHBIX 3HAUCHHII.

PASAE]T 3. \MGPEPEHIMAJIBHOE HCYUCJEHUE ®YHKLMM OJHOM NMEPEMEHHOIA.
Pewenne 3ana4 no remam.
Tema 3.1. TlpoussoaHas (GyHKUMM, ee FEOMETPUHECKHI CMBIC/I M CMbICI B MPUKIAJAHLIX 3ajauyax
(CKOPOCTD. MIOTHOCTL). DNACTUUHOCTL (Y HKLIMH. [1paBuna HaxosxaeHHs NPOU3BOAHOI.



Tema 3.2. Tlpoussosnas croxHol u o6patHoit dyHKLMH. Huddepenunposatne (yHkumit, 3ananubix
HESIBHO M [1apaMeTpUUECKH,

Tema 3.3. Tlonstne ¢yukumnn, auddepenumpyemoii B Touke. Hupdepenunan GpyHkunn u ero
reomeTpuieckuii embicn. Mpoussoansie u auddepeHunans BbICILINX NOPSIKOB.

Tema 3.4. Teopembr ®epma, Pons, Jlarpanska, Ko, ux npumenenme. [lpaBuno Jlonurans. Muorounen

i (popmyna Teiinopa. [Npeacrasnenue GyHkumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no dpopmyJie Teitnopa.

PA3AET 4. IPUMEHEHUE JU®OEPEHIMAJIBHOTIO HCYUCJIEHU S AJIs1 HCCJIEJOBAHM I
OYHKUMH U TOCTPOEHUSI UX TPA®UKOB.

Pewenune 3anay no remam.

Tema 4.1. VYcnoBus MOHOTOHHOCTH (DYHKLIMM. OKCTpemyMbl  (DYHKLHHM, HEOBXOAMMOE YCIIOBHE.
Hocrarounsle ycnosus.

Tema 4.2, Orbickanue HAWGONBIIErO M HAMMEHBLUETO 3HAUECHMIT pyukunmn, auddepenunpyemoii Ha
orpeske.

Tema 4.4, Mccnenosanue BbinykaocTH (yHKLMY.

Tema 4.5. Touku nepern6a. AcumnroTsl rpaduka GyHkwn. OB6uIAs cxeMa UCCIe0BaHMNS (pyHKUMM W
nocTpoeHus ee rpaduka. YpaBHeHHe KacaTesbHOM 1 HOPMANH K MJ10CKO# KPUBO#i B aHHOI TouKe.

PA3JTEJT 5. HEONIPEAEJIEHHbBIA UHTEI'PAJL.
Pewenue 3agau no remam.
Tema 5.1. [lepsoobpasHas (yHkuns. HeonpeneneHuslii MHTerpas u ero cBoicTaa.
Tema 5.2. Tabnuua unrterpanos.
Tema 5.3. MeToabl MHTErpupoBaHus. 3aMeHa NepeMeHHON, MHTErPUPOBAHHE 110 HACTSM.
Tema 5.4. WMuTerpupoBaHne palMOHANBHBIX BbIPAKEHHUIH, TPHIOHOMETPHYECKHX GyHKUMH, HEKOTOPBIX
HppaunoHanbHbIX Qynkumit. [lonaTue o HebepyiumMxcs uHTErpanax.

2 CEMECTP

PA3JET 6. ONPEAEJEHHBIN UHTEIPAJI

Pewenne 3aaay rno temam.

Tema 6.1. 3anaum, npuBoAAILME K NOHATHIO OMPEACIEHHOrO uHTerpaia. OnpeaeneHHblii MHTErpall, ero
FEOMETPUYECKHIT CMBICH M CBOHCTBA.

Tema 6.2. @opmyna Herorona-JleiibHua, ee npuMeHeHHe A5 BBIYMCIEHUS ONPEETEHHbIX HHTErpasoB.
3amena nepeMeHHol B OnpeieleHHOM WHTErpasle, HHTErPUPOBAHMHE [0 YaCTSIM.

Tema 6.3. lpunoxkenus onpeneneHubix uHTerpanos. HecoBcTBeHHbIe uHTerpansl. Uurerpuposanue
HCOrpaHHyeHHbIX  QyHKUMH W no  GeckoHeyHOMY mnpomexyTky. HecoberBeHHbie MHTErpaibl  OT
M0JI0KHTEIbHBIX (PyHKUMHA. [TpHU3Haku cpaBHEHMs.

Tema 6.4. JIBoitHoii 1 TPOHHOM MHTErpaibl, UX CBOCTBA. Buluncietne KPaTHbLIX HHTErPAOB MOBTOPHBIM
HHTErPUPOBAHHEM.

PA3SJAEJT 7. ®YHKIIUU HECKOJIBKUX NEPEMEHHBIX
Peluenue 3angay no temam.,

Tema 7.1, DyHKUMM  HECKONbKMX nepemeHHbiX. O6nacTh onpeseneHus. [Mpeaen QyHkumMm.
Henpepbisnocrs.  Yacthbie nponssoaubie. [Tonbiii andepeHman, ero reoOMeTpUYECKmii CMbIC, CBA3L ¢
HACTHBIMH [POU3BOAHLIMHU, PUMEHEHHE B NMPUOIMIKEHHBIX BbIYMCIEHMSX. HacTHble npoussoaHbie W

nosinble  An(depeHimanbl  BbICIIWX MOPAAKOB. He3aBUCHMOCTL CMellaHHbIX MPOH3BOJAHBIX OT MOPsiIKa
AndepenumnpoBanms.

Tema 7.2. DkcrpemyMbl ()YHKLUMM HECKONBKHX nepemeHHbIX. HeoOxoammoe ycnosue skcTpemyma.
Hanbonbiuee n Haumenbluee 3HaueHns GyHKLHH B OrpaHUYeHHOM 3aMKHYTOM obniacTu. Ycs0BHbIH
dKkeTpemym. Metoa mHoxuTeneit Jlarpanka. [Tpumepsl npuMeHenuit NpH NOUCKE ONTHMAJILHBIX PELUEHHA.



PA3JE/I 8. PSIbI

Pewenue 3anayu no remam.

Tewma 8.1. INoHaTHe 4nCIOBOro psjsa U €ro CXOAMMOCTH. Kpurepuit Kown cxoamumoctn 4nciosoro psja.
Heobxonnmoe ycnosue cxoaumoct. CBOMCTBA CXOAALLMXCS psnoB. [lpu3Haku cXO0AMMOCTH psioB: OOLLMiT
MIPU3HAK, NPU3HAK CpaBHEHHUA, Npu3Hak Kouiw, npusnak Jlanambepa, nHrerpansHblii npustak Kotun.

Tema 8.2. Tlonstne 3nakonepemeHHOro psiaa, abCoMIOTHO CXOASIIErocs psia, YCIIOBHO CXOJsilIerocs
psina. Teopema lupuxne. Teopema Pumana. MousTue 3HaKkouepenyioulerocs psaaa. [1pusnak Jleitbnuua.

Tema 8.3. [lonstue dyHkunoHansHoro psaa. O61acTh CXOAMMOCTH. Kpurepuit Kowm pasHomepHoi
cxoanmocth. [pushak Beiiepurrpacca. CoifeTBa paBHOMEPHO CXOALMXCS PSi/LOB.

Tema 8.4. Crenennbie psaabi. Teopema AGens. Paguyc cXOmMMOCTH M Criocobbl ero onpejeieHus.
CaoiicTsa crenenHbIX psaioB. Murerpuposanne u audepentnposatine creneHHbix psanos. 8.9. Psaawl Teinopa
n Maknopena. [lpumenenne psioB K npuGAHKEHHBIM BLIMUCIEHUAM.

PA3JET 9. OBBIKHOBEHHBIE JU®®EPEHIIMAJIBHBIE U PA3HOCTHBIE YPABHEHMUSI

Pelwenue 3a1a4 no temam.

Tema 9.1. JludpdepeHunanshpie ypaBHenus nepBoro nopsiaka. OCHOBHbBIE MOHSTUS: onpeaeneHue,
peienne, odliee peleHye, YacTHoe pelleHre AnQQepeHUHaTbHOro ypaBHeHus epBoro nopsika. Teopema
Kowu o cyuwecrsoBauuu M eAMHCTBEHHOCTH pelenus (6e3 noKa3aTeabCTBA). WMurerpansHas  kpusasi.
Hauanbupie yenosna. 3anaya Kown. OcoGble ToukH. [eOMETPHUECKUI CMbICH YpaBHEHMS! TEPBOTO nopsKa.
DJIEMEHTbI KAYECTBEHHOr0 aHanu3a.

Tema 9.2. lndpeperunannhple ypaBHeHus nepBoro rnopsaka. Buabl ypaBHeHWH M METOAbI pelueHms.
YpasHeHus ¢ pasaensiolmumucs nepemerHbiMi. Hemontble ypasuenus. JInueiinbie ypaBHeHUs, 01HOPOAHbIE U
HEOIHOPOIHBIE.

Tema 9.3. lnddepenumanshble ypasHenns Broporo nopsiaka. OcHoHble noustus. Teopema Kowm o
CYLIECTBOBAHHM H EAHHCTBEHHOCTH pelleHus (Oe3 nokasarenscTsa). 3aaadua Kowm. YpaBHenus, 1onycKaroLme
[TOHMIKEHHE MOPAIKA.

Tema 9.4. Jluddepenunanbhbie ypaBHeHus BTOpOro nopsiaka. JIMHelHble ypaBHEHUS, 0AHOPOJHbIE
HEOLHOPOIHbIE.

Tema 9.5. Jluuednble anddepeHumanbHble  ypaBHEHWS BTOPOro  MOPSAKA C  NOCTOSHHBIMH
kod(ppuumnenramu. Kpaepas 3anaua.

Tema 9.6. lndepenunansusie ypaBHenus BbiCwmuX nopaakos. Cuctema ypaBHeHMid NnepBoro nopsika.
Hopmanshas opma. Teopema Kowm. 3amaua Kowwm u kpaesas 3amaua ans ypaBHEHUS M-TO nopsaka.
Jlnneiinbie ypaBHeuus n-ro nopsaka. JIMHeHHbIE YPaBHEHUS 1-IO MOPSAAKA C NOCTOSHHBIMMU Ko3(ppuumenTamu.

Tema 9.7. Jlnneiinbie 00bIKHOBEHHbIE Pa3HOCTHBIE ypaBHeHUs. OcHOBHbIE MOHSTHS. CEeTKH U CETOYHbIC
(hyHxumn. OHOPOAHBIE U HEOJHOPOAHBIE ypaBHeHus. CBOICTBA pelleHHuil.

Tema 9.8. Pewenne nuHeliHbIX OOBLIKHOBEHHBIX pPa3sHOCTHLIX YPABHEHMH C  MOCTOSHHBIMMH
koS puunerramu. [pumepsi. CHcTeMbl IMHEHHBIX PA3HOCTHBIX yPaBHEHMI IEPBOTO nopsaka.

5. OBPA3OBATEJIbHBIE TEXHOJIOT'MU

B npenosasanun aucuunauubl «MaremaTHKkay MCrOb3yloTes pasHooGpasHble 06pazoBaTelbHbie
TCNHOOTHH KaK TPaIHLMOHHbIE, TAK U C IPUMEHEHUEM aKTHBHBIX H MHTEPAKTHBHBIX METOA0B 00YUCHMS.
AKTHBHBIC U HHTEPAKTUBHbIE METO/IbI 00YYEHHS:
*  HMHTCPAKTHBHbLIE NEKLMH (MO BCEM Temam).



6. OUEHOYHBIE CPEACTBA JIJI5I TEKYIIEIO KOHTPOJISI YCIHEBAEMOCTH,
[IPOMEXXYTOYHOU ATTECTALIMH 110 U'TOT'AM OCBOEHMUSI AACHOHUITIIMHBI U YYEBHO-
METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJbHOM PAEOTBI CTYJAEHTOB

1 CEMECTP

Texymuii KOHTpoaL yenesaemocTy
Peiitunr-konrpoas 1

I. Cdopmynupyiite onpeseneHue noHATHS “cucrema KOOpAMHAT Ha npAMOW, Ha T[JIOCKOCTH, B
[IPOCTPAHCTBE.

2. Yo naspiBaeTcs 6a3MCOM CHCTEMBI KOOPAMHAT HA MpAMOM, Ha NIOCKOCTH, B NPOCTpaHcTse?

3. Yro HasbiBaeTCs BeKTOpOM?

4. Kak 3a7atb BEKTOp, OMPENENUTb €r0 IMHY, HANPABNEHHE M MPOEKLUH B JIeKapTOBOH NPAMOYrofbLHOM
CHCTEME KOOPJAMHAT HA MJIOCKOCTH, B MPOCTpaHCcTBe?

5. Uro HasbiBaeTcs 1eKapTOBOI OPTOHOPMHPOBAHHOI CHCTEMON KOOpJAMHAT Ha IJIOCKOCTH, B MpOCTpaHcTBe?

6. 3anuuwmure (popmysy pasnokeHus BEKTOpa Ha COCTABIAIOLINE B AEKAPTOBOI NpAMOYTOJILHON CHCTEME
KOOP/JMHAT Ha IJIOCKOCTH, B MPOCTPaHCTBE.

7. YT0 HasbiBaeTCA pasMycOM-BEKTOpPOM?

8. 3anaiite Touky u HapucyiiTe €€ nosoKeHHe Ha NPAMOIL, HA MIOCKOCTH, B MpoOCTPaHCTRE.

9. 3anaiite KOOPAMHATLI YETbIPEX BEPLIMH TPEYrONbLHON NUPaMHUIbI 1 HApUCYHTE MOJIOKEHME MUPAMU/LI B
MPOCTPaHCTBE.

10. 3anuwmnre Gopmysty paccTosHUs MEXKLY ABYMS TOUKAMH HA MIOCKOCTH, B IPOCTPAHCTBE.

I'l. Hro HasbiBaeTcs CKaspHbIM MPOU3BEAECHHEM [ABYX BEKTOPOB; CKAaJAPHOE MPOM3BEAECHHE — 3TO HYHCIIO
Wi Bektop?

12, 3anuwmre opmyny cKansipHOro NpOU3BEAEHHUS YEPE3 KOOPAMHATDI MEpPeMHOKAEMbIX BEKTOPOB.

13. Kak onpeaennTs yron Mexy ABYMs BEKTOPaMH C NOMOLLLIO CKAISIPHOTO MPOU3Be1eHN:?

I4. KakoBbl criocoObl 3aaanmus npaMoi, 3anuLnTe pasiuyHble (OpMbl ypaBHEHUs MPSAMON Ha MI0CKOCTH.

15. KakoBbl crocobbl 3aaaHusi MIOCKOCTH, 3aNMLIMTE pasivyHble (GOPMbI YpaBHEHHUA T[JIOCKOCTH B
NPOCTPAHCTRE.

16. Kakue BEKTOPbI HA3LIBAIOTCS KOJUTMHEAPHBIMH, KOMILIAHAPHBIMU?

I7. Yro Ha3biBaeTCs MaTpuuUei?

I8. Yo HasbiBaeTCs OnpeaenuTesieM MaTpULbI?

19. Kak BbIYMCIUTDL OMpeAeuTeb 2-r0, 3-r0 U 11-r0 MOPS/AKAa METOAOM Pa3/ioKEHHs M0 IEMEHTAM 11000
CTPOKH M oboro cTonbua?

20. Yt0o Ha3biBaeTCs BEKTOPHBIM MPOM3BEACHMEM JABYX BEKTOPOB; BEKTOPHOE MPOM3BEAEHHE — TO YMCIIO
nan sekrop?

21. 3anuunte Gopmyny BEKTOPHOTO NMPOUBEAEHUS YePe3 KOOPAMHATbI NEPEMHOKAEMBIX BEKTOPOB.

22. Kak onpenenuTsb niowaas TPEyroibHUKA ¢ MOMOLLLIO BEKTOPHOTO MPOM3BEAEHHS, KAKOBbI AOJIKHbI
ObITb MCXO/IHbIE AaHHbIE?

23. Yro HasbiBaETCA CMEWAHHBIM NPOU3BEEHHEM TPEX BEKTOPOB; CMELIAHHOE NPOM3BEACHHE — ITO YHCIO
nian sekrop?

24. B uem coCTOMT reoMeTpHYECKHi CMBIC/ CMELLIEHHOTO MPOM3BE/IEHHS TPEX BEKTOPOB?

25. 3anuwnre GOpMyIly CMELIAHHOTO IPOM3BEACHMS YEPE3 KOOPAMHATBI EPEMHOKAEMbIX BEKTOPOB.

26. 3anuimTe yCI0BUE KOMIIAHAPHOCTH TPEX BEKTOPOB ¢ MOMOLLBIO CMELLIEHHOTO NPOU3BEEHHUS.

27. BbiBeante ypaBHeHHe MIOCKOCTH € MOMOLLBIO YCIOBHUS KOMTJIAaHAPHOCTH TPEX BEKTOPOB.

28. Kak onpenenuth o0beM TPeyronbHOiM NUpaMMibl ¢ MOMOLILIO CMELIAHHOIO POM3BEACHHSA Tpex
BEKTOPOB?

29. 3anuuwmnTe ypaBHeHHME MJIOCKOCTH, MPOXOASLIEH Yepe3 TPH 3aaHHble TOUKH: B YeM COCTOMT CMbICI
KO3((pHLMEHTOB ITOrO ypaBHEHUA?

30. KakoBbl criocoObl 3a1aHms npsamoii B npocTpaHcTee?

31. 3anuwnTe yenoBue KOITMHEAPHOCTH [1BYX BEKTOPOB.

32. 3anuuimnTe KaHOHUYECKHE YpaBHEHUA MPIMO B [POCTPAHCTBRE.



PeiiTunr-konrposns 2
- Y10 HasbiBaeTCs KPUBBLIMU JIMHHUAMM BTOPOTO Nopsiaka?
. 3anuimTe oblLMe ypaBHEHUS KPUBbIX TUHMI BTOPOro nops/jKa.
. U0 Ha3bIBAETCA OKPYIKHOCTBIO, B 4EM COCTOMT OCHOBHOE CBOHCTBO OKPYKHOCTH?
. 3a1MLnTE KAHOHNYECKOE YPaBHEHHE OKPYIKHOCTH.

3. Kak no Buay kaHOHH4ECKOrO ypaBHEHUs OKPY)KHOCTH YCTAHOBUTH KOOPAMHATDI LEHTPa OKPYIKHOCTH M
pajanyc?

6. YT0 Ha3bIBAETCA DMMMUNCOM, B UEM COCTOMT OCHOBHOE CBOICTBO 3/nurica?

7. Kakne Touku njiockocTn HasbiBaloTCs hoKycamu snnunnca?

8. 3anuimTe COOTHOLUEHHE MEX1Y ANMHAMMU GONBLION W Manoii NoJIlyoceH 3/Mnca M paccTosiHUEM OT
LenTpa sanunea 1o (pokyca.

9. 3anuiiuTe KAHOHUYECKOE YpaBHEHHE JLTHUICA.

10. Kak no Buiy ypaBHeHMs 3/IMMcCa YCTAHOBHMTD KOOpAMHATBI €ro UEHTpa M AJHHBI 0OJMILLIOH M Masloil
nosiyocei?

I'T. Yro HasbiBaeTes runepGooM, B 4eM COCTOMT OCHOBHOE CBOHCTBO rHMep6OosibI?

12. Kakue TOUKHM NoCKOCTH HasbiBAlOTCS (JOKycaMy runep6osib?

[3. 3anunTe COOTHOLLEHWE MEXKAY JUIMHAMM JACHCTBUTENLHON M MHUMOI nojyoceid runepboJibl M
paccTosiuem ot ueHTpa runepdosibl 10 okyca.

14. BanuwnTe KAHOHHYECKOE ypaBHEHHE rUnepoobl.,

I5. Kak no Busy ypaBHeHuMs runepbosibl yCTaHOBUTL KOOPAMHATBI ¢& LUEHTpa W IIMHBI AEHCTBUTEILHON U
MHUMOIi nosiyoceit?

16. 3anuwnTe ypaBHeHHE aCUMINTOT rUNEpoOIbI.

17. Hro HasbiBaeTcs napabosioif, B 4eM COCTOMT OCHOBHOE CBOHCTRO napabonbi?

I8. Kakas Touka niockocTH HasbiBaeTcs (oKycom napabosib?

19. Yro HasbiBaeTCA AMPEKTPUCOI NapaboJibl, 3aMUILIMTE ypaBHEHHE AMPEKTPHUCHI.

20. 3anuinTe KAHOHUYECKOE ypaBHEHHE napabobl.

21. Kak no Buiy ypasHeHusi napaGoibl yCTAHOBHTb KOOPAMHATBHI BEPIUMHBI NapaGosibl M MONOKEHME
JIMPEKTPUCH! HA MJOCKOCTH?

22. anuuwnre odliee ypaBHEHUE OKPYIKHOCTH, JILTHIICA, TMNEpOOIIbl U napabosibl.

23. Tlpu Kaknx ycnoBuax n3 obuUIero ypaBHEHUs OKPYKHOCTH, LIHNCa, runep6obl, NapaBosis Noayyaem
oOiliee ypaBHeHHe OKPYIKHOCTH, ofllee ypaBHEHHeE 3Jiunca, obliee ypaBHeHHE runepboiibl, 00lLee ypaBHEHHE
napadoibl?

24. Beinonnute npeodpasosanue 06LIEro ypaBHEHHs OKPYXKHOCTH K BHAY KaHOHMHYECKOrO yYpaBHEHMs
OKPYKHOCTH.

25. Buinonuure npeodpazosanue oOUIEro ypaBHEHHS SIUIUICA K BHLY KAHOHHYECKOTO ypaBHEHUS dIIHIICA.

26. Bbinoaxure npeoGpaszoBanue OOLIEro ypaBHEHMS TMNEpOONbl K BUAY KAHOHHYECKOTO YpaBHeHUsl
runepdo/ibl.

27. Beinonuure npeobpasoBanue oOWEro ypaBHeHHs napabonbl K BHY KAHOHHWYECKOro YpaBHEHMS
napado.ibl.
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Peiitnnr-konrpoas 3

I. Yro nazbiBaetcs adduuHoi, mnu  obwieil  JekapToBoi, cucTemoil KOOPAHHAT B  TPEXMEPHOM
npocrpaHcTee?
. Hro HasbiBaeTcs 6a3ucom adGpuHHON chcTEMBI KOOpAMHAT?
. UT0 Ha3bIBaETCA KOOPAMHATHOMN MIOCKOCTEIO?
. Kakyio npo6riemy nossonsier pewinrs cucrema KoOpAauHaT?
- 170 HasbiBaeTCs a)pMHHBIMM KOOPJAMHATAMHU TOYKH TIPOCTPAHCTBA?

6. Kak, ucrionb3ys inHeiiHble onepaunn Haj BEKTOpaMH, pasfioXKuUTh pajiMyC-BEKTOP MPOM3BONLHON TOUKH
MPOCTPAHCTBA HA COCTABASIOLLME 10 KOOPAWHATHBIM 0CAM?

7. 110 nasbiBaeTca AeKapToOBOI KOCOYIONbHOM CHCTEMOR KOOp/MHaT?

8. B kakom cnyuae aduHHas cucTeMa KOOPAMHAT CTAHOBHMTCH MPAMOYrOLHOH OPTOHOPMHUPOBAHHOI
cHeTemoit koopauHat?
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9. 3anuiure ycnoBWe, NMpH KOTOPOM HA TPeX BEKTOPAX, KAK HA CTOPOHAX. MOMKHO MOCTPOUTD
napajinenenunen.
10. 3anuwmnre ycnosue, np1 KOTOPOM TpH BEKTOPa 06pasyroT 6a3nc cHCTEMb KOOpJAMHAT.

[IpomeRyTounas aTTecTaANNS 10 HTOrAM 0CBOCHHSI AHCUHILIHHDBI (3a4eT)
Bonpoce! k 3a4ery
- Marpuupl. Jleficteus Haa MaTpuuamu.
. Onpenenurenn. CeoiicTsa onpeaenuTeneii.
. Obparnas maTpuua.
. Paur marpuupl.
. Cucrembl JIMHEHHBIX YpaBHEHMUIA.
. Teopema Kponekepa-Kanenmu,
. ®opmyael Kpamepa. Metoa [Maycca.
. Bekropsl. JInHeiiHble onepauun Haj BEKTOPaMH.
. [poekums BekTopa Ha och. Paznoxenue BeKTOpa No opTam KOOPAMHATHBLIX OCEil.
10. Moaynb Bektopa, Hanpassiolme KOCHHYCHI,
I'1. JleficTBus Haa BEKTOpaMU, 3a1aHHBIMM MPOEKLHSIMH.
12. CxansipHoe npou3Be/ieH|e BEKTOPOB U €ro CBOHCTRA.
|3. BexropHoe npousBeieHne BEKTOPOB M €r0 CBOMCTBA.
14. Cvmewannoe npousBeeHHe BEKTOPOB U €ro CBOMCTRA.
I5. Cucrema KoopanHat Ha naockocTH. [1peoGpasoBaHue cHCTEMbI KOOPAMHAT.
16. YpasHeHus npsaMoil Ha MI0CKOCTH.
I'7. MuosxecTsa. Yucnosbie MHOMNeCTBA. MHOXKECTBO AEHCTBUTENLHLIX YMCEI.
I8. Uncnosbie npomexyTku. OKpecTHOCTb TOUYKH.
19. dyukumus. Cnocodsl 3ananus GyHkuri. OCHOBHbIE XapaKTEPUCTHKH (YHKLIMIA.
20. O6patHas (yHkumus. CnoxHas GpyHKLUMS.
21. [NocnenosarenbHocTh. Yucnosas nocienoBaTeNbHOCT.
22. Ilpenen 4uc0BOM 10CAEA0BATENILHOCTH.
23. llpeaen ¢pyHkunu B Touke. O4HOCTOPOHHHE MPEAEbI.
24. beckoneuno Gonbiias GyHxuus. BeckoHeuHo manbie GpyHKLMY.
25. Ipu3naku cyuiecTsoBanus npejenos. [TepBblii W BTOPOIt 3ameuartesibHbIE Npeaesbl.
26. CpaBHenne GecKOHEUHO MabIX (YHKLUNHA, DKBUBATEHTHbIE OECKOHEUHO Mable.
27. HenpepbiBHocTb (yHKUMI B TOuKe. HenpepbIBHOCTL B MHTEpBAsE M HA OTpPE3Ke.
28. Touku paspbiBa GyHKUNHI K UX KIaccuuKaLms.
29. lponssoanas pyHKuuu. GU3NUECKUIT U FEOMETPHYECKUIA CMBICI MTPOU3BOHOIA.
30. Cesi3b MeKAY HEMPEPLIBHOCTBIO U AH(DEpeHLMPYEMOCTLIO DYHKLNM.
31. I1pon3BoaHas cyMMbl, pa3HOCTH, MPOU3BEACHUS W YACTHOrO (PYHKLIMIA.
. IlponsBoiHas cnoxHoi W 06paTHON ByHKLUMH,
. [1pon3Bo/iHble OCHOBHbIX 3/IeMEHTAPHBIX DYHKLIMA.

OO0~ ON Lh B ) —
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CamocrositenibHasi pabora cTy1eHTOB
Bonpocs! u 3agaun

Paspen 1. Meron koopaunat. Komnaekchblie uucna, AeHcTBus ¢ HuMu. BekTopsl. JInHeiiHbie onepauny Haz
Bektopamu. CkanspHoe npousBeaeH1e BEKTOPOB M ero ceoiictea. Cucrema BEKTOPOB. Pasnoxenne BekTopa no
cnereme BekTopos. Marpuupt. Jledicrsus Haa marpuuamu. OGpatHas marpuua. Panr marpuiibi. Onpeaennrenu.
CsoiicTBa onpeaenuteneit.

Pazpen 2. ®ynkuun. OcHOBHbIE 3reMeHTapHble (GYHKLUWM, X CBOWHCTBA M rpagukn. Ceoiicta hyHKLMi
HEMPEPLIBHbIX HA OTPE3KE.

Pasnen 3. [lpoussosnas ¢yHKuMM ee reomerpuyeckuii w (usnuecknii cmbici. [lponssoanas cymmbl,
MPOM3BE/CHUS 1 4acTHOro. Ee reomeTputeckuii CMbIC M CMBICA B MPUKIALHBIX 3a1a4aXx.
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<A1 (B2

LA (2-1,8),
. A1 (8.5.0),

A1 (0,1~1),
A (3.2.-3).
LA (0.6-1).
LA (2,-3,2),
A1 (6-2.0),
A (1.,4.-2),

10. 4 (1.8.2).

JUIHHY pebpa A4142;
yron mexay pedpamu 414> u A As;

ypasHenue rpaHu 4142 A3 n ee nnolans;
YPAaBHEHHA BbICOTbI, OMYLLIEHHOH U3 BEPLUMHbI A4 Ha rpaHb 4142 A3.

A2 (1,3,2),
4> (3,4,4),

A:’ (_3)?3_5)1

A: (3,4,4),
A2 (3.-1,1),
Az (3.-8.2),
A2 (0,5,4),

A300,2-1);
Ay=3.0.3),
A (4,-152),

Ynpaxknenue 1
I-10. Hanw Bepunnbl 4y (x,, y,,2,), A2 (x5, Vys 23)s A3 (X5, ¥y, 2,), Aa (X, 5 ¥y, 2,), THPAMAUILL.
Haiitu:

A3(2505 =] )a
A32-1.2),
A3(_45 I &3)>
A3(6,-1,3),
A3(0,2,-2),
A3(4,-1,0),
Ax(5,6,1),

A3(2.-1.4),
A3(8509 I )s

Al(_l a513)s

As(4,-2.3).
A4(6,1,6).
Aa(=2,1 ~4).
Aa(5,2-1).
A4(4.-2.3).
A4(2,1 ~4).
Aa(=2,1,3).
Au(=2,74).
A4(1,-4,0).
A4(3,3,-3).

Ynpaxueuue 2

11-20. CocTaBuTh ypaBHEHHE MHOXKECTBA TOUEK, A8 KaXK/A0H M3 KOTOPLIX BbIMOJIHAETCS CAEAYIOLIEE YC/IOBUE:
I'l. Cymma kBajipaToB pacctosHuii 10 Touek A(1;1) u B(=3;3) pasna 20.
12. Cymma kBajpaToB pacctosHuit 1o touek A(3:-3), B(1;1) u C (~1;1) paBHa 28.
I5. Cymma ksajparos pacctosnuit 10 Touek A(3;-3), B(—1:1), C (—1:0) u D(2;—4) pasHa 58.
I4. Ksaapat paccrosinus 10 Touku A(0;3), Ha 3 Gosblue KBajpaTa paccTosHUs 10 ock abeuucc.
I5. Cymma paccrostuii 1o Touex 4(6:0) u O(0;0) pasna 10.
16. KBanpar paccrosuus ao Toukn A(2;0) Ha 16 Gonblue kBagpaTa paccTOsHUS 10 OCH KOOPAMHAT.
17. Cymma KBaipaToB paccTOAHMI 10 CTOPOH MPAMOYroJibHKKa, 00pa30BaHHOIO MpsAMbIMU x =0, x—4 =0,

x—=2=0. pasna 20.

I8. Paccrosune 10 Touku A(0;3) paBHO paccTOsiHIIO 40 0CH abcLucc.
19. Pasnocts paccrosuuii 1o Touek 4(0;10) u O(0;0) pasna 8.
20. Paccrosuue 10 Touku A(2;0) paBHO paccTOAHMIO A0 OCH OpIAMHAT.

Ynpaxkueuune 3

21-30. JlaHbl BEKTOpbI a,b,c,ds Hekoropom Gasuce. [lokazars, uto Bekrophl d,b,C ob6pasyior Gasuc, u

HaiiTh KoopauHatel Bektopa d B 31OM Gasuce. CHCTEMY JIMHEHHBIX YpaBHEHHU pelnTh MeTooM Kpamepa.

21.
22

23,
24,
23,
26.
27.
28.

29.

30. a

a (7:3:0),

5(4;];]).

b (-9:2:10),
b (5:2:=7),
b (2:6:7),

b (1:-8;2),
b (-1;2;-6),
b (5;0;1),

b (1;2:3),
5(2:3;0),
b (-2;5:4),

g(=71512);
¢ (-4:2;10),
& ({Uai-l)
¢ (4:-1;0),
¢ (0;=5:3),
a2 11),
¢ (-1:4;4),
¢ (1;-1:4),
¢ (—4;2:3),
€(3;-1;2),

d (~11:8;5).

d (13210,
d (=2:6:-6).
d (6;-3:=5).

d (3:-8;2).

d (=11:=5:-1).
d (-7:8:7).

d (4:—1 7).

d (-10:-9:3).
d (4:19:9).



2 CEMECTP

Texyunii konTpoas yenesaemoctn
PeiiTunr-konrposns 1

|. 3anuwuTe anropuT™M pelIeHUsl CHCTEMbl JIMHEHHBIX ypaBHeHuid metomom [Taycca, ucnonbsys sapa
DNIEMEHTAPHLIX NpPe0bpa3soBaHnA CHUCTEMbI: JENEeHHe ypaBHEHWH Ha KO3(DULMEHTBI MPH HEW3BECTHLIX M
BbIYHTAHWE YPAaBHEHHI.

2. B kaKkux ciyvasx HaXOAMT npumerermne Meto [[aycea peleHns cueTembl AMHeHHbIX ypaBHeHHii?

3. YUTo Mbl TOHUMAEM MO 3KBUBANCHTHLIMU CHCTEMAMM TMHETTHIX YpaBHEeHHH?

4. Kakue npeobpa3oBaHusi CHCTEMbI IMHENHBIX YPABHEHHI HA3bIBAIOTCA 3JIEMEHTAPHbLIMKU?

5. K cucreme kakoro Buaa uMmeer cBOEH LEIbIO MPUBEACHHE 3aJaHHON CHCTEMbI JTHHEHHBIX ypaBHeHMHii
meTojoMm [ayeca?

6. Kak pewaercst cuctema JIMHENHbIX YpaBHEHUH TPEYroabHOrO BHAA, MOJNYHEHHAS M3 HCXOAHON METOIOM
["aycca?

7. B yem 3aKki104aeTCs NpoBEpKa MojlyyeHHOro pelleH s CHCTEMBbI JTMHEHHbIX ypaBHeHHii?

8. CyuiecrByer 14 BO3MOXKHOCTb, €CM "1a”, TO OMUILIUTE €f, peLCHUs CHCTEMbI JIMHEHHbBIX YpPaBHEHHMI
meTooM [aycca B komnakTHOM Bue 6e3 nepenucbiBaHus 0603HAUCHNH CAMUX HEM3BECTHBIX?

9. Kakue cuctembl IMHEHHBIX YpaBHEHUH HA3bIBAIOTCS OMNpeIeNeHHbIMH, HEOMNPEAEIEHHbIMU?

10. Kakue cucrembl TIMHEHHBIX ypaBHEHUI HA3BIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMH?

I'l. 3anuimnre BUL NPOTHBOPEUHBOIO ypaBHEHHS.

12. Tlosgonser nu metoa [aycca 0OHapyHTh NMPOTMBOPEYMBOE ypaBHEHHE M C/elaTh 3akioueHHe O
HECOBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHEHHIA?

I3. B yem cocTouT 50paaHoBo NpeobpasoBaHnHe CHCTEMbI JIMHEHHBIX YPaBHEHHI?

I4. Onunuinre meton JKopaana-T"aycca petueHus CUCTEMBbI TMHEHHBIX YPaBHEHHU .

15. Kakoe HensBecTHOE B CHCTEME JIMHEHHBIX YPABHEHNH HA3bIBAETCS Pa3peLlaloinm?

16. YTo Ha3biBAETCA paspelleHHbIM YPABHEHHEM B CHCTEME JIMHEHHbIX YPAaBHEHMH, PelaeMbiX METOIOM
/Kopaana-Iaycca?

I7. Yro HasbiBaeTCs pa3pellieHHOl CHCTEMON TIMHERHLIX YpaBHEHHit?

PeiiTnur-ckontpoas 2

I. Cpopmynupyiire onpenenetue noHsTus "Qpynxums”.

2. 3anuwunre onpejenenue noHATH "GpyHKUMA" B CHMBONMYECKOH floruueckoii opme.

3. Kakne opmbl 3anucu nenonb3yior aas 0603Hauenus GyHkunMn?

4. Hro HasbiBaeTcs 00n1acTbiO onpeaeneHus (yHKUMH, HE3ABUCUMOI NepeMeHHOI (aprymenrom), obnactsio
3HAYCHWI (DYHKLMK, 3aBUCUMOMN NnepeMeHHOiH?

5. B kakom ciiyuae apryMeHT Ha3blBalOT NpooBpa3oM, a 3HaueHHe ({yHkunn obpazom?

0. 3anuumre BbipakeHHe npoobpasa yepes obpas.

7. Yro HasbiBaercs o6paTHOH (yHKUMEH?

8. Yro nasbiBaercs rpadukom Gynkumuu?

9. [1pusesnre npumeps GpyHKLMIA.

10. YTo HasbIBaCTCA OCHOBHBIMM /IEMEHTAPHBIMHU ()Y HKLIMSIMHN?

I'l. Yro Ha3piBaeTcs cyneprnosuumeit GpyHkuuit?

12. Y7o HaszpiBaeTCst 3eMEHTAPHOMH yHKLMEH?

I3. YTo HasbiBaeTCs KOHEUHOH W BECKOHEUHO YIANeHHON TOUKOH YMCI0BOI ocH?

[4. YrTo HasbiBaeTCAs OKPECTHOCTLIO KOHEYHOH M GecKoHeYHO YIAQICHHOH TOYKH, Kak e€ 0003HA4YMTHL
CHMBOJIMYECKH?

I5. Yo HasbiBaeTCs YUCNIOBON (DyHKLMEN, YNCIOBOI MOCIEA0BATENLHOCTHIO?

16. Hr0 HasbIBAETCS NPEEIoM YNCI0BOI NOCTEN0BATEILHOCTH, KAK €ro 0603HAYNTS CUMBOJIMYECKH?

I7. Yro HasbiBaeTcs GeCKOHEUHO MasION YMCIOBOM MOC/TEA0BATENbHOCTBIO?

18. Chopmynupyiite onpeaenenne npesena yukunu no Cefine (B TEpMMHAX MOC/IE0BATENLHOCTEH ).

19. 3anuuwure onpenenenue npeaena GpyHkumm no Ceiite B J0rMUYECKOi CHMBONMUYECKOI] (popme.



20. Tlonw3ysck, onpenenenuem npenena GyHkuuu no [eiiHe, oTBETUTHL Ha BOMPOC: CYLUECTBYET WJIM HET
npees 3a1aHHoi (pyHKUHH _f(x) B TOYKE X,, €CJ/IK CYLUECTBYET, TO HAUTHU €ro 3HaYeHHeE;

2'_2 —
) )= =),

21. Cdopmynupyiite onpeneneuve npemena ¢yukumn no Kowm B obuiem cny4ae (B TepMuHax
OKPECTHOCTEI1).

22. Copmynmpyiite onpenenenue koHeuHoro npeaena $pyukunn no Kowm B KoHeuHOH Touke (B TepMuHaX
HepaBeHCTB) ((€ — 0 ) — onpeneneHue).

23. 3anuwnre onpenenenue npegena GpyHkuuu no Kowm B noruyeckoi

CHMBOIMUECKO# (hopme.

24. Cpopmynupyiite onpeneneHne KOHEUHOro npeaena ¢ynxunn no Kowm B GeckoneuHo yaanenHoit Touke
(B TepMHMHAX HEPABEHCTB).

25. Cdopmynupyiite onpeaenenne GeckOHEYHOro npesaefa dyukumn no Kowm B koHeunoii Touke (B
TEPMHUHAX HEPABEHCTR).

26. INonb3sysck onpeseneunem npeaena Gynkunn no Kotuu, nokasats CrpaBe/IMBOCTb BbIPAKEHHI:

1) lim(2x+3) =5, 2) lim 222 =0, 3) lim(+/x)=w
P

r—ptm oy —

2) ﬂﬂzsn%,xozﬁ

27. 3ammuute 1 0OBLICHUTE CUMBOJMYECKOE 0003HAUYEHHE O[LHOCTOPOHHEr0 npeaena (GpyHKUMH B TOYKE
cliesa u cnpasa.

28. SIBsioTes M OKBUBANEHTHBIMK ONpeaesieHns npeaena Gpyukunn no eiine u no Koww u pasnauuHa Jiu
L1e/1eCO00Pa3HOCTL X NPUMEHEHHS?

29. Yro naspiBaetcs GeckoHeuHO 60JIbLION 1 GecKOHeYHO Manoii dyHKLneii?

30. Ipuseanre npumep 6eckoneyHo 60MbLLOIH W GECKOHEUHO Manoi GyHKLMH.

31. Ccopmynupyiite TeopeMy CyLLECTBOBAHMS KOHEUHOrO fpejena (pyHKLMU B TOUKeE.

2. CpopmynupyiiTe OCHOBHbIE TEOPEMBI O MPEIENAX, HCMOML3YEMBbIE ISl HAXOKAEHHS npejena GpyHKLUUH.

3. 3anuwmnre GopMyIibl ABYX 3aMeUaTEe/IbHbIX 1PEESOB.
4. Kaxue nokasibHble cBOHCTBA QYHKLUMM B TOUKE MCCIELYIOTCS C [OMOLLBIO npenena?
Kakue BblpaeHWs NpU HAXOXKAEHMM Mfpeaena (GYHKUMH HE WMEIOT CMbICAAa M HA3bIBAIOTCS
HeonpeaeleHHbIMK?

36. OObacHMTE NpocTeHluNe NPUEMbI PACKPBITHS HEONpPEaeNeHHOCTEH, MCIIOJIb3YEMbIE [PH HAX0KAEHHH
npejena GyHKUnu.

37. Haiizaure npenetbi:

()

Ld Lo Lo
th

] 3 2t 3 x}+2x—1
[) Iiml2x" =3x" +2x -1 2) Iim - . 3) Iim—,
.l—!j( l v—2 3“-4 —J.‘J—,\'z +8 x| = |
6" 4+5%° —2 . 2x7 4 5x— . Va+x—~4-x
4) liijr——‘—. 5) lim &T_jr_B» 6) lim < - 5
N—a _\-" +2'\A+ |S ¥ —»—3 x' i r—l) X

sin x

7) lim]—:ﬂ, §) limIn S

r—sl) .Y- x—=0 x X—va

x
9)Hm[2+xJ,
X—3
Peiitunr-kourpoan 3

| Copmynupyiite onpeaenenne HenpepbIBHON B TOUKe (yHKLMM, 3aMMILIKTE yCIOBHE HEMPEPLIBHOCTH.

2. B kakom cnyuae cuMBOITBI Npeena M yHKLMM MOXKHO MOMEHSThL MecTaMK?

3. Cdopmynupyiite TeopeMbl 0 HENPepbIBHOCTH OCHOBHOH 3JIEMEHTApHON (DYHKUHH M 3eMEHTapHOI
(yHKUMK B Kax 10t TOuKe 06JaCTH ONpeaeneHns.

4. Yr0 HasbiBaeTcs TOukoi paspuisa (yHKUNN?

5. Yto HaskiBaeTcs TOUKOI paspbiBa 1-ro poaa, MpUBEAUTE MpUMED.

6. UTo HasbiBaeTes ckauykom (GyHKLHMH B TOUKE, MPUBEANTE MpUMeEp.

7. Yo HasbiBaeTCA TOUKOH YCTPAHUMOrO paspbiBa, PHBEANTE MpUMED.

8. YTo Ha3sbiBaeTCA TOUKOMN paspeiBa 2-ro poja, MPUBEANTE NPUMED.

9. Yro Ha3sbiBaeTCA HEdNEMEHTAPHOI (yHKUMEl, npuBeanTe Npumep.



[IpomexyTouHas aTTECTALNA 10 HTOrAM OCBOCHHSI JAHCIHILIHHbI (Ox3amen)
Bonpoce! k 3k3ameny

. Komnnexcubie uucna.
. Heonpenenennsiii nuterpan, OCHOBHbIE MOHATHS U CBOMCTBA.
. MeToa unTerpupoBaHms Mo/CTAHOBKOM.
. MeTon HenocpeACTBEHHOrO HHTErPUPOBAHHUS.
. MeToa nHTerpupoBaHus rno yacTam,
6. PaumonanbHbie PyHKLHH.
. MiurerpupoBanme pauroHaibHbiX Apobeii.

8. MHTerpupoBanue TPUrOHOMETPUYECKUX (DYHKLIMIA,

9. MuTerpupoBanie nppauMoHanbHbiX (yHKLM,

10. Onpesenennbiii MHTErpan Kak rpejes HHTErpaibHON CyMMbl. [ 'eoMeTpuUecKmii CMbICI ONpeaeNeHHOro
HHTErpasa.

I'l. ®opmyia Hetotona — JleitGHuua. MHTerpupoBatie B CMMMETPHUHBIX Tpeeax.

12. HecoOcTBeHHbBIE HHTETpAILI.

|3. Beiuucienue niaotaiei niockux Gpuryp.

14, Boluncnenne aAnnHbl 1yru niockoi KpuBom.

I5. Beiuncnenue niouaam noBepxXHoCTH.

16. Bbluncnenne oobema Tena.

1 7. DYHKIMK HECKOJILKUX MEPEMEHHBIX.

I8. npdeperunanshoie ypasHeHus. OCHOBHbIE MOHATHA.

19. Ypasrenus ¢ pa3aensoluMncs NepemMeHHbIMH.

20. OnHopoanbie AnddepeHUHaibHbIE YpaBHEHHS.

21. Jluneiinbie ypasHeHus. Y pasuenne bepaymnu.

22. YpaBHenus B nofublX AuddepeHumranax.

23. Ypaenenus Jlarpanska u Knepo.

24. YpaBHeHus, 10MycKaloUIHe NOHMIKEHHUE MOpsiKa.

25. Jluneitnbie auddepeHunanbHble ypaBHEHUs BTOPOro MOpAaKa.

26. Murerpuposanme auddeperunanbHbiX ypaBHEHHH BTOPOro nopska.

27. MurerpupoBaHue JIMHEHHBIX OObLIKHOBEHHBIX AM((pepeHUMAIbHBIX ypaBHEHHIT BTOPOro Nopsika ¢
MOCTOAHHLIMH KO3 (PULIHEHTAMMU,

28. Jluneinpie HeoAHOpOAHbIE AU (epeHLnabHBIe YPABHEHUS BTOPOrO MOpPAAKa.

29. Jluneiinpie HeoaHopoaHbie A (epeHLMaIbHble YPaBHEHHS BTOPOro MOpPsKa CO CreUnanbHoil npapoii
YACTRIO.

30. Yucnosbie psabl.

o —
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Camocrositesibiast pabora cTyaeHTon
Bonpocel 0 ynpaxkHenus

Pazpen 4. Onpenenenublii MHTErpan Kak mpeaen WHTerpaibHO# cymmbl. OCHOBHblE CBOMiCTBA
onpeienieHnoro  uHrerpana. llpounssoanas wuTerpana no nepemeHHoMy BepxHemy npeaeny. ®opmyna
Hobiorona-JleiiOnuna. Boluncnenue onpeie/ieHHOro MHTErpaia: MHTErpPUPOBaHUE NO YACTAM M MOACTAHOBKOIN.
[Tpudnmskennoe  BblYMCIIEHME OMpPEAESEHHOTO HMHTErpana: (opmysibl  MPSMOYIoNbHUKOB, Tpaneuuii M
Chminicona. HecoOcrBeHHble nHTErpasibl. Menonbs3oBanue nOHATHS ONpPeieeHHOTO MHTErpaia B 3KOHOMHUKE.

Pasznen S. Yucnosbie psaabl. CxoaumocTs U cymma psiaa. Heo6xoanmoe yenosue cxoanmoctu. JleiicTaus
CO CXOAALMMHCS psaaMu. YHCIOBBIE PA/ibl C MONOXKHUTENLHBIMY UeHaMH. JloCTaTouHble NpU3HAKK. YCIOBHbIE
CXOJMMOCTH MaTtemaTuueckue: cpaBHenus, JlanamOepa, pannkansHblii npusHak Koluu, MHTErpanbHbIi npusHak
Koun. 3nakonepemenHble psijbl. AGCONIOTHAS M YCIOBHAsS CXOANMOCTH. 3nakouepeyiouecs psjbl. [Tpusnax
Jleiibnuua.

DynkunonanbHble psasl. O6nacte cxoaumoctH. [loHsTHE paBHOMEpHOH cxoaumocTH. Teopema
exolmmoctn Yebbiesa. Teopema. Beiiepuitpacca. CaoiicTra PaBHOMEPHO CcXOAsMXCa panoB. CreneHHble
pstibl. Teopema AGens. Panuyc cxonumoctn. OcHOBHbIE CBOHCTBA CTENEHHBIX psifoB. Pasnoxenue (pyHkumit B



crenennsie  psasl. Pag Teiimopa n Maknopena. [lpumenenune creneHHbix pSIOB K NPHOIMIKEHHbLIM
BbIUMCIIEHUSIM.

Pazpen 6. Ocuosuble noustus. JIndepeHunanshbie ypaBHeHUs ¢ paseNAIoWUMHICS IePEMEHHBIMMU,
Onnopoanbie audidpepeniinanbhbie ypaHeHns nepsoro nopsiaka. Jluxeioie andepeHunanbHbie ypaBHeHus
tiepsoro nopaaka.  JludpepeHunanbhble  ypaBHEHHs, AOMyCKAIOWME MOHWKEHUE nopsaka. JlnHeiiHbie
Judipeperunanbible  ypaBHEHHs BTOPOro MOPSAKA C MOCTOAHHLIMK Kod(duumuenTamu. Mcnonbiosatie
An(ppepeHnanbHbIX YPaBHEHHH B SKOHOMUYECKOH AMHAMMUKE.

Ynpaxnenne 1
31-40. Mpumenss merox aycca HCKIIOUEHMS HEMIBECTHBIX, PELLNTD cucTeMy NIMHEHHbIX YpaBHeHuit. Caenath
NPOBEPKY HAWAEHHOIO peLlIeHHs.

4x, +2x,— x, - 3x, =11, 3X, = 7X, + X, —2x, = 11, X, + Xy —3X,+2X, =8
1 2 3 4 1 2 3 4 1 2 3 4
X, —6x,+9x, =-8, 4%, —2X, + X, —TXx, = -8 an | 72X 3%, — X +4X, =7,
‘;] 1 3 4 32 J 1 2 3 4 ._')3 1 2 3
T 3%, +4x, —3x,+ x, =10, * | x, +4x,+3x, -5x, =8, 3%, —2%, +4x, - x, = -3,
1 2 3 4 1 2 3 3
2%, = 2%, ¥ X, = 2%, =0. | Xo +6X; +5x, =13 O, +6%, + 2%, — x, =1.
3, + X, — X, =0, [ X, +5x, —3x, —2x, =12, 2X, + X, +4X, - X, = -3
14 2%, = 3%, + x5 + 2x, =10, 35 4x, +4X, + X3+ X, =2, 36 =X, +2X,-3x,+2x, =11,
bZe Tl . 9 20.
T X A, = 2%+ X, = =3 3x, +2x, —4x,+5x, =18, 3x, = Xy + 2%+ Xy = =2,
| 3%, 2%, — %, +3x, =6 X, +4X, + X, +6x, =-10. ox, +3x, +6x, —2x, = -5.
| X, +2x, = 5%, + 3x, =1, 4X, +3X, +2X; — X, =18, 2X, +3X, + X, — X, = -4,
17 | 9%, —9x, —5x, = -9, 38 3x, +2x, —3x; +2x, =15, 19 3, + X, = TXy + X, = =27,
o 20. .
’ 6X, + X, + X, — X, =10, X, +7x,—6x,+4x%, =13 2%, =X ¥ X =0, =0,
X, + Xy = Xy—2X, = -4, X, + X, +3%,-3x, =5. X, +3X, +4x,+2x, =10.
(3%, = 2%, + X, + X, = -8,
40, <_5x1+x2+2x3=-11,
—X,+ X, = X, + X, =0,
| 2%, — X, +6x,—3x, =9.
Ynpaknenune 2
41-50. HaliTu:
14x? -3 X +1 o 2x°-9x+4
41.a) lim————, 0) lim ——, B) lim———.
: e 3xT+x+4 ) =l x? 4+ 8x+7 ) =4 J5-x —Jx-3
e 3x2 +11x +10 - Al+x—l—x
42, a) im———, 6) lim ——F—, B) lim——MM—.
) 3xT +x+1 110 2x%+5x+2 ) gt Sx
8x' —x? +2 X’ +8 Jx -2
43.a) | . A 6 , B) li
Sig ‘1-1-136\"' -2x"+3 : \ILH}! x“—x—6 2l 3x2-11x -4
I+ x—4x' x' 4 x=2 : 4+x
44, a) lIIm——————, 6) lim———, B) lim ———.
CUT I & e S T—6x =5
. 4-3x-x* . x'—4x+3 : x?=2x-3
45. a) llm—jj—\¥, 0) llm\—,ﬂ—, B) lim - o N
ta iy +3x -1 >3 gl =3 2x+1-+/x+4
. 4—x+5x" %' . Bl
46. a) Ilm-—l,ﬂsil, 6) lim 4\—,+]3—x+§, B) llm—3~—"+—9.
=0 D 4 x4y =3 x* =6 =0 Sy 41—
.4y’ +4x-3 P2 Vx—1-
47. a) 1 B il 6) 17 .. I B) lim—r—l—z‘

= Sx? 4 3x+ 4 =2 x? —dx+4° £ -5



Tx? —=4x+2 X +x-2 ool =1

48. a) Iim = 6) lim————, l
von 3 Dx+5x° ) =l xt —x ®) 0 2x
. X =x+] x?=2x V -
49.6) imS 2 B fig & i 2t =8
=2 Ix 4+ x—2 =2 x° —4x+4 =1 3x-3
. . 4-7x° . x4 x- R L
50. a) Ilm,—l—. 0) IlmL‘2 B) lim x =

357 —dx + 5 =2 4—x? =0 e 116-4

Ynpaxuenune 3
51-60. 3apnana ¢yuxkumsa y= f(x). Halitu Bce ToukW paspbiBa (YHKUMH, €CJIM OHM CYUIECTBYIOT.
IoctponTs rpadmk QyHKUMH.

1.5 1

=, x <1, Ex' Rl x-1 x<0
Sl F{x)=4v%%, 1< x<2 32, Hx)=¢x+1 1=2x<0 53. f(x)=4x*=1. D=x<1

13x-2, x>2 1-x, x>0. 1-x, x>1.

1 x <=1

1+ 2x, x<-1 X2, x<-1 X
5. f(x)=1<x -1<x<1, 55. f(x)=5x+2 -1<x<1, 56. f(x)=¢-x, -1<x<1,

E, x>1. 2%, xh, E, X1,

X X

2—%% =D, x2+1 x<0, 1=x. x%l
57. f(x)=<-x+2 0<x<2 58. f(x)=<51-2x, 0<x<2 59. f{x)=12x, 12x<2

X X>2. xX-2, XxX>2. 8-x2 x>2

x+1  x<-1
60. f(x)=4x*-1 -1£x£2
}_2)(. X>2

CamocrosiTenbHas paboTa cTyeHTa COCTOMT B BBINOJAHEHUH 3aaHnii THIIOBOTO pacuera, o(hopmaseMoro
OT/C/IbHbIM OTYETOM W 3allMUIAEMOr0 CTYAEHTOM. MeToAuyecKkHe yKazaHWs W 3a/aHusl MOYKHO HAWTH 10
cewinke: htp://e.lib.visu.ru/bitstream/123456789/6570/1/00707. pdf.

DOHI OUEHOYHBIX CPEACTB [UIA NPOBEAECHUS aTTeCTaluu YpOBHA CHOPMUPOBAHHOCTH KOMIETEHLMH
00yHaloULMXCs Mo AMCUHIUTHHE 0(hOpMISETCs OTAEAbHBIM JOKYMEHTOM.

7, YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECNNEYEHHME JUCHHUITJIMHBI

7.1. KnuroobecneyeHHoOCTh

Hausenosaue AMTEpATY bl ABTOP, HA3BAHME, lon KHHIOOBECITEHEHHOCTb
BH/L H31aHHS, H3NATENLCTBO H3JaHHA =
KonnuecTBo 3K3eMnnspos Hanuuue B 201eKTpOHHOI
u3nanuii B Gudnuorexe Bal'y B 6ubnuotexe Bal'y
coorsercrenn ¢ ®IOC BO
| 2 3 4
OcHoBHaa nuTepaTypa
1. Kpartkuii kypc Boiciieil MaTeMaTHKH 2018 http://www.studentlibrary.ru/bo
[Dnexrponnwii pecype] / Banaun K.B, - M., ; ok/ISBN9785394021039 huml
Hawkos u K. - 512 ¢. - ISBN 978-5-394-
02103-9.
2. Buiciuan matemMaTHKa B BONPOCAX H OTBETAX 2016 http:/'www studentlibrary.ru/bo
[DnexTponHbiii pecype] : yued.nocobue / J1.B. ok/ISBN9785392143726.hunl

Kpuuxos, noa pea. B.A. Unbuua, - M.




Ilpocnekt - 176 c. - ISBN 978-5-392-14372-6.
3. Buiciiag matematuka. PykoBOACTBO K 2018 hitp:fwww.studentlibrary.ru/b
pewenuio 3anau. T. | [Dnexrponnbli pecype] / 0ok/ISBN9785922115001.huml
Jlynury K.H., Makapos EB - M. :
OH3MATIIAT - 216 c. - ISBN 978-5-9221-
1500-1.

JononuurensHas nuTepaTypa
. Buiciias matemaTuka. PyKOBOACTBO K 2018 http://www studentlibrary.ru/bo
pewenmio 3agay. Y. 2. [DnektpoHHslit pecypc) ok/ISBN9785922107563.html
/ Nlyury K. H., Makapos E. B. - M. :
DOU3MATIIAT - 384 c. - ISBN 978-5-9221-

0756-3.

2. Beicwas  matematuka  [DneKTpoHHBIH 2016 hup:/fwww studentlibrary.ru/bo
pecype| / C.H. Jlopodees. - M. : Mup u ok/ISBN9785946666220.html
obpazosanune, - 592 c. wun. - (Tonuwli

Koucnekt nekuuii). - ISBN 978-5-94666-622-

0.

3. Bwicwan  maremarturka.  Kpatkuit  kypc 2018 http://www.studentlibrary.ru/bo
[Dnexrpounwii  pecype]:  yueb.nocobue / ok/ISBN9785987045237 html

Jlakepuuk A.P. - M. : Jloroc,- 528 c. - (Hosas
visepcuTerckas 6ubnuoreka). - ISBN 978-5-
98704-523-7.

7.2. llepnoanyeckne H3gaHus
M3Bectus By3oB. MartemaTuka

l.
2. MaTemarnyeckoe MoAe/IMpoBaHKe.
3. JuddepeHunanbHble ypaBHEHHS.
4. Yenexu mareMaTuuyeckux Hayk.
7.3. UnTepuer-pecypcenbl
. Ob6pazosarenbHblii MaTEMAaTHUECKHIA cailfT - http://www.exponenta.ru/
2. Maremarnueckas aHunknoneaus - http://allmath.com/
3. OOpasosaresbHbie pecypebl — window.edu.ru/

8. MATEPHAJIBHO-TEXHHYECKOE OBECIIEHEHHE JUCIUITIIMHBI
JInsi peanu3aumn AaHHOW AUCUMIUTHHBI MMEIOTCS CreLHalIbHbIE TMOMELLEHUS 1Sl NPOBEAEHHS 3aHATHI
JCKUMOHHOMO W mpakTHdeckoro tuna. [lpakTuueckue paboTbl NpoBOAATCA B J1a0OPaTOPUH  YMCIEHHBIX
meTonos (405-3).
[TepeueHb MCMOL3YEMOT0 JTHLIEH3MOHHOTO NMPOrpaMMHOro obecnedeHus:
|. Microsoft Excel
2. Maple
3. MATLAB



Pabouyio nporpammy cocrasuit:

y

1.(.-M.H., npodeccop Manadeesa A.A.

PeuensenT (npeacrasures paboroaaresns):
3am. aupekropa no passutHio OO0 «banance» Koxun A. B.

¥ (ne/ﬂn.}qc_zz)

[Tporpamma pacemoTpena u ono6peHa Ha 3acenanmnu kadeapsl @Aull
Iporokon Ne  7ce ot €. 04, A0/9 rona

(noanucs)

.,

3asenyrowmit kadenpoii: k.¢.-M.H., noueHt Bypkos B. ]I,

(noanucs)



JIUCT NEPEYTBEPXAEHMUSI
PABOYEH NIPOI'PAMMbI JUCIATLIINHBI

’abouas nporpamma ono6peHa Ha yuebOHbIii roa

['lporokon 3acenanns kadenpsr No oT roaa

3aseayiowmnii kadeapoit

Pabouas nporpamma ono6pena Ha yueOHblit roj

I porokon 3acenanus kadeaps No oT roja

3asenytouuii kadeapoit

Pabdouas nporpamma o106peHa Ha yuebHbli roj

[porokon 3acenanus kadeapnl No oT roaa

3asenytoutnii kadgeapoi

’abouas nporpamma 0106peHa Ha yueOHbIH roa

[porokon 3acenanus kadeapbl No oT roaa

3aseaytowuii kadeapoit




JIUCT PETUCTPALIMY UBMEHEHU I
B pabouyto Nporpammy AWCLMITHHBI
MATEMATHUKA
00pazoBare/bHOI NIPOrpaMMbl HarpassieHus noAroToBku 38.05.01 «DkoHOMUUECKas BE30MACHOCTbY,
crenmnann3auns: « JKOHOMUKO-NPaBOBOE obecrneyeHne 3KOHOMHUECKOi 6e30MacHOCTHY (cneumanuTer)

Homep Brecenbl namenenns B wactu/pasneiol Henonuurens OcHoBanue
H3MEHEHHS paboyei nporpamMmubl [J5(0) (Homep W naTa nportokona
3aceflaHus kadeaps)

(8]

3aB. Kaenpoii /
(TMoanucs) (DHO)




JINCT NEPEYTBEPKJIEHUS
PABOYEWM ITPOI'PAMMBI TV CIIATLTNHBI

Pa6oyas nporpamma onobpena va _ 2020/2021 y4eOHBIN IoJ
IIpotokon 3acenanust kadeaper No oT (g 09 20 rona
3aBeqyromuit kadenpoit % 25 /

Pabouas nmporpamma ogobpena Ha _ 2021/2022 yueOHBIHI roj
[Iporoko: 3acenanust kapenpnr No oT rojga

3aBeqyromuit kKadeapoi

Pa6ouas nporpamma og06pena Ha _ 2022/2023  y4eOHBIA rof

ITpoTokoun 3acenanus Kadenpbr Ne oT rojga

3aBexyromuii kapeapoi




