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5 IEJIX OCBOEHHUA JTUCHHIIJIMHBI

[lenblo OCBOEHMS AMCLMIUIMHBI «MareMarikay» sBIsgeTcs (OPMHUpPOBAHHWE Y CTYJCHTOB HABHIKOB
JIOTHUYECKOr0 MBbILUJIEHUS; MPAKTUUECKHX HABLIKOB HCIIONB30BAHHUA MATEMaTHYECKMX METOLOB H dopmys, a
TAKKE O3HAKOMJIEHME C OCHOBAMHM TEOPETHYECKMX 3HAaHWM [0 K/AacCHYeCKMM pas3zieiaM MaTeMaTHKH M
MOArOTOBKA B 00JACTH MOCTPOEHHS M MCTIOJIL30BAHHUS Pa3IMUHBIX MATEMATHYECKUX MOJIEIIEH. '

3apauu:

- NOJIy4YEHHE OCHOBHOTO MPE/CTABICHUS O MaTEMAaTHYECKHX METOJAX Ul PELUeHHs 3a1a4 U3MEPEHUs B
IKOHOMMKE, B YACTHOCTH, C MCIIONBE30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOT U]

- OCBOEHHE COBPEMEHHBIX METO/IOB M MATEMATHYECKOTO MHCTPYMEHTApUA PELICHUS 33134 B SKOHOMHKE.

2. MECTO JUCIHMILIMHLI B CTPYKTYPE OIIOII BO
Nucumniausa «MaTtemaTuka» OTHOCHTCH K 6a30B0# yacTH yueOHOro miaHa.
[IpepeKkBM3UTEl  IMCUMIUIMHBL:  QMCLUMIUIMHA  ONAPAeTCA Ha  3HAHME  IPEAMETOB  OCHOBHOMH
06pa3oBaTe/bHOM MporpaMMel cpeiHero (II0JHOro) obiero 0bpa3oBaHus: MaTeMaTHKa.

3, TJIAHUPYEMBIE PE3YJIBLTATEI OBYUEHHSA 11O JUCHHUILIMHE

[1nanupyemble pe3ysbTaThl 00YYEHUA M0 AMCLIMILUTMHE, COOTHECEHHBIE C MIAHMPYEMBIMH pe3yjibTaTamMn
ocoeHus OITOTI]

[lnanupyemble pe3yibTaTel 00y4YeHUs 1Mo

¥ poBeHb JHCLIMIIIMHE, XapaKTePU3YIOLIMe STarlbl
Koa popMHUpyeMbIX KOMIIETEHLMH OCBOEHHS r XAp PHIYE
(hopMHpOBaHUS KOMIETEHLMH (TT0Ka3aTe
KOMIIETEHLIUH

OCBOEHMS KOMIICTEHLIMH)

OITK-2. CrnocofHOCTh OCYIIECTBIATE YacTuuHoe 3HATh KOJHMYECTBEHHBIE W KAYECTBEHHBIE METOJIbl
cBop, ananus 1 06paboTKy NaHHbIX, aHaIM3a MPH MPUHATHH YIIPABJICHUECKHX PEIIEHUH.
HEOOXOAMMBIX U1 PeLLICHHS Ymers IPUMEHATh KOJIHYECTBEHHbIE m
npodeccoHaNbHbIX 3a/1ay.

KAyeCTBEHHBIE METOJbl aHaau3a MpH TNPUHATUH
MapKETHHIOBBIX YIPABIEHUECKUX PELICHHUH.

Baagers WHCTPYMEHTAMH KOJIMYECTBEHHOrO H
Ka4yeCTBEHHOro aHasmM3a Jiby b IIPUHSITHS
YIpPaBAEHYECKUX  pEIIEHWH M MOCTPOEHMS
SKOHOMHMYECKUX W QUHAHCOBBLIX MOJENEH.

OIIK-3. CnocobHocTk BeIOpaTh YacTuuHoe 3HATH KOJIMYECTBEHHbIC M KAYECTBEHHbIE METO/bI
MHCTPpYMEHTANLHLIC CPEACTBA JUTA aHaJIKM3a NPH MPUHATHH YIIPABIEHUYECKUX PELIEHUH.
00paboTKK 3KOHOMHUYECKHUX JAHHBIX

B COOTBETCTBMH C MOCTABJIEHHOH
5 KauecTBEHHBIE METOJbI aHalu3a I[pd NPUHATHH
3a/lauei, NpoaHalu3upoOBaTh

DE3YJIBTATHI PACUCTOB H OGOCHOBATH MapKETHHTOBBIX YNPaBIEHYECKHUX pEeLICHHU.
MOJTyHeHHbIE BBIBOJbL. Biagers HMHCTPYMEHTAMM  KOJIMYECTBEHHOIO |
KaueCTBEHHOr 0 aHanu3a A MPUHATHUSA
yNpaBlieHYeCKUX  pelleHWiH W MOCTPOEHMH
SKOHOMUYECKHX ¥ (PUHAHCOBBIX MOJEIEI.

Ymern NIpUMCHSATDH KOJIHYECTBCHHEIC K




4. OBBEM U CTPYKTYPA JUCIHHUILINHBI

Tpyf0eMKOCTb IMCLIATLIHHBI COCTABIIAET 8 3aUCTHBIX €IMHHLL, 288 uaca.

Buael yueGro#t paboTel,
BKJTIOUASA
CaMOCTOATEILHYIO
paboTy CTYAEHTOB
o ~ -
a U TPYAOEMKOCTb OG‘BE:G}'HEOHOH Bopm
a 8 (B uacax) paboTe! TEKYILEro KOHTPONs
5 = = 3 C MPHMEHEHHEM ‘
Ne HaumeHoBaHHE TEM H/WUIH 8 o = = ) YCIEBAEMOCTH,
2 Q = © HHTEPAKTHBHBIX s "
n/n pa3nenoB/TeM AUCLIMIUTHHEL i = e Ny thopma npoMexyTOUHOH
O 8 el o, S aTTecTalnu
= = © © (8 yacax / % i
o = v 3 &) (no cemecmpam)
= = =} T &
= 3] o @)
L 5} o
= o =
| =
E| &
& | &
= =
1 AHaﬂPTquCKaﬂ reoMEeTpHA hly 1-4 2 2 3 2 /50%
nuHekHas anrebpa
2 Beenenue B aHanu3 1 5-6 2 4 9 3/50% PeiTHHr-KOHTpOIb |
3 ﬂud)d)epfnuna;lbnoe BOHRGHEREE 1 7-10 2 2 8 2/50% PeATHHT-KOHTpOJIb 2
(yHKLUKH 0HOH NEPEMEHHOH
4 | TpumeHexne nuddepeHLHaNBHOTO
HCUYHMCTIEHHS A9 UCCe10BaHHA 1| 11-12 | 2 2 8 2/50%
(QYHKUMIA ¥ NOCTPOSHHSA TPaHKOB
5 | HeonpeneneHHblH HHTETpan 1 | 13-18 6 6 9 6/50% PefATHHr-KOHTPOL 3
Bcero 3a 1 cemecTp: 14 16 42 15/50% 3auer
6 OnpenefeHHbIH HHTErpan 2 1-4 4 6 32 5/50%
7 | ®yHKUWM HECKOJIbKHX MEPEMEHHBIX 2 5-6 4 6 32 5/50% PelTHHT-KOHTpOJIB |
8 | Panwl 2 | 7-10 4 4 32 4/50% PelTHH-KOHTpOIIb 2
9 | OBbIKHOBEHHbIE
auddepeHLManbHBIE M PA3HOCTHBIE 2 | 11-18 6 6 35 6/50% PeliTHHr-KOHTpONb 3
ypaBHEHHUS
Beero 3a 2 cemecTp: 18 22 131 20/50% Dk3amen (45)
Hroro nmo AMCUMIIHHE 32 38 173 35/50% 3aueT, DKk3amen (45)

CopaepxaHue JIEKIHOHHBIX 3AHATHIA M0 AMCUHILIHHE
1 CEMECTP

Pazden 1. YJIEMEHTBI JTHEMHOM AJITEBPHI 1 AHAJTUTUYECKON TEOMETPUH

1.1. [psamoyronbHas v ahduHHAA CUCTEMBI KOOPAMHAT. MeTo| KOOp/MHaT.

1.2. KoMIIeKCHbIE Yrcia, AeicTBUs ¢ HUMH. U3o6paxkeHne KOMIIEKCHBIX YMCEN Ha MI0CKOCTH. Moayb
W aprymeHT KOMITJIEKCHOIO 4YHCI1a.

Anrebpauueckas ¥ TPUTOHOMETpHUYECKas (OPMBbI 3alUCH KOMIUIEKCHOIO 4HCIIA. ®opmyna Diinepa.
[TokazaTensHas hopMa 3anucu KOMILUIEKCHOTO yucaa. KOpHU U3 KOMIIEKCHBIX HHCE.

1.3. Bektopel. JluneHHble omepaluu Haj BekTopamu. HampasisiolMe KOCHHYChI W JUIMHA BEKTOPA.
Yenosue KONTMHEapHOCTH ABYX BEKTOPOB.

1.4, CxanapHoe NpOM3BENEHHE BEKTOPOB M €ro cBokcTea. [lnmHa BekTOpa M Yrojl Mexmay IByMs

BEKTOPaMM. Y CIIOBUE OPTOrOHAIIBHOCTH JIBYX BEKTOPOR.

1.5. Cucrema BekTopoB. PasnojkeHue BekTOpa IO CHCTeME BEKTOpPOB. JlWHe#iHas 3aBHCHUMOCTE U
HE3aBUCUMOCTD, 0a3MChl W PAHT cHCTeMBl BeKTOPOB. [IpocTpancTo R . OpTOroHanbHOCTb.

1.6. Matpuupl. dedctus ¢ marpiuamu. O6paTHas MaTpuua. Panr marpuiisr.

1.7. Onpenenutenu. CroficTBa onpenenureneil. AnreGpanueckue J0MONHEHHS U MUHODBLL. Beraucnenue

OnpeieNTUTeNs pa3noKeHHEM Mo CTpoke (cTondLy).



1.8. Cucrembl nuHeHHBIX ypaBHeHud. Metox ["aycca. Teopema Kponekepa-Kanemin. @opmyJibl
Kpamepa.

1.9. OnHOpo/1HbIE CHCTEMBI JIMHEHHBIX YpaBHeHUH. DyH1aMeHTanbHad cUCTeMa PELLEHHH.

1.10. Obluee peleHre CUCTEMBI TMHEHHBIX YPaBHEHUHA B BEKTOPHOH (opme.

1.11 YpasHenve NuHMH [IOCKOCTH. Pa3nuunble GOPMBI ypaBHEHHsA NPAMOH Ha IJIOCKOCTH. YTOI MEXIY
NpsiIMbIMU. PaccTosiHUE OT TOUKH JIO MPAMO.

1.12 KpuBele BTOpPOro mopsaka: OKDPY)KHOCTb, 3JUIMNC, runepbona, napabona, MX TeoMeTpHYecKHe
CBOICTBA W YpaBHEHH.

1.13. VYpaBHeHMs TMJIOCKOCTH M MpPAMOH B TNPAMOYTONBHOH CHCTEME KOOpOMHAT. YCIOBHSA
napaie/isHOCTH U NMepreHAnKYIIPHOCTH. YTIIbl MEXKAY ABYMSA MJIOCKOCTAMM, MEXKIY ABYMS MPAMBIMH, MEXHKIY
npsAMoii u nnockoctsio. [Ipambie u maockocTH B aGUHHOM NPOCTPAHCTBE.

1.14. ToBepxHoCTH BTOpOrO nopsaaka. [ eoMeTpuyeckre CBOHCTBA ITHX MOBEPXHOCTEH, HCCIeA0BAHUE UX
(opMBl METOAOM CEUEHHH.

1.15. Esknunoso npoctpaHcTo. Hepasencto Komm-byHskosckoro. OproronalbHelii 6aswuc. [lporece
OpPTOrOHaNM3aLMy. PasfokeHne BEKTOpa Mo OpTOroHanbHOMY Oasucy.

1.16. CobcTBeHHbIE 3HAueHUs W COOCTBEHHBIE BEKTOPBI MaTpull U MX cBoiicTBa. Teopema o Gasuce
npocTpaHcTBa R U3 cOBCTBEHHBIX BEKTOPOB MaTpHIbl. COGCTBEHHBIE BEKTOPBI CUMMETPHYECKOH MAaTPHIIBI.

1.17. Kpagpatuunsie Gopmel R . [lonatue KaHoHWueckuit Gasuc. Ycnosue Skobu. [Tonoxurensuo u
OTpHLATENILHO ONpe/eNeHHble KBaapaTuuHble Gopmel. Kpurepuii Cunbeectpa.

Pazden 2. BBEJJEHUE B MATEMATUYECKIAA AHAJIA3

2.1 MuoskecTsa. OriepaliMn Hajl MHOXKeCTBaMH. YHcIoBble MHOXKeCTBa. ['panu MHOXeCTB. MHOXKeCTBA B
R”. Buimyknble MHOecTBAa M MX cBodctBa. CoOTBeTCTBME MHOMKECTB. CUETHBIE M HECHCTHBIC MHOXKECTBA.
OtHouieHus. OTHOLIEHHS TOXKIECTBA U YIOPAJA0YEHHOCTH.

2.2. Oyukuusa. OynkuuonansHoe ortHomenue. Coorsercrteue. Crocobbl  3amanus. OCHOBHBIE
S/IeMEHTapHble (YHKLMHU, UX CBOMCTBA M rpa(HKH.

2.3. Yucnossle nociaenoBaTesbHOCTH. [peaen 4YMCIOBOM MOC/EN0BATE/ILHOCTH. beckoHeUHO Malbie W
HeckoHeuHo GonbiuMe BelMunHbl, CBOHCTBA CXOAALUMXCSA [10CIIEN0BATELHOCTEH.

2.4. Anrebpadueckide KOMMO3ULMM YMCJIOBBIX MOCefOBaTeNbHOCTEH M ux npeaensl. Komnosuumu c
HEOMNpe/eNeHHOCTh0. [IpU3HaKK CYIECTBOBAHHS MpeJesia MOHOTOHHOM OrpaHHyeHHOH NoCie10BaTeIbHOCTH.
TMepBbiii ¥ BTOpOi 3aMeuaTesbHble Mpeaensl. Jlemma Kantopa. Teopema Bonbuano-Beitepiurpacca. [1pusHak
bonbuano-Koun.

2.5. MoHoTtonHble (yHkuuu. Kommosuuus u cynepnosuums GyHkuui. Ilpegen ¢yHKuMH B TOHKe.
Mpenen (yukuun B Geckonedroctd. [Tpejensl MOHOTOHHEIX (yHKUMH. HenpepbiBHOCTS QyHKIMH B TOUKE.
HernpepbiBHOCTh OCHOBHBIX 3/IeMeHTapHbIX yHKUME. THIbI pasphIBOB.

2.6. CpaBHeHue OECKOHEUHO MalbIX QyHKIMH.

2.7. CpoiicTBa (yHKLMH, HENPEPLIBHEIX HA OTPe3Ke: OrpaHM4eHHOCTh, CYLIECTBOBAHHE HAMOOJIBILIETO U
HaMMEHbLIErO 3HAUYEHWH, CYIIECTROBAHHE MPOMEIKYTOUHBIX 3HAYEHHH.

Pazoen 3. TNO@O®EPEHIIUAJBLHOE HCUHUCJIEHUE @ YHKIUANA OJJHON NEPEMEHHON

3.1. [IpousBoaHas GYHKLMHK, ee TeOMETPUYECKUil CMBICT M CMbICH B MPUKIAAHBIX 3a7a4ax (CKOpOCTb,
NAOTHOCTb). DNIACTHYHOCTb (PYHKLIMH.

3.2. [llpaBuna HaxoKaeHus npou3BoaHOM. [lpousBojHas ciiokHOH W oOpaTHOH  (yHKUMH.
JludpepenumnpoBarnue GyHKUUHA, 3aJaHHBIX HESBHO W apaMeTpPUYECKH.

3.3. lNousrue Gpynkuuu, guddepenuupyemoit B Touke. Iuddepenunan pyHKLUMK U €ro reOMeTpUYeCcKuit
CMBICTI.

3.4. Tlpouzeoansbie U nupdepeHLHanbl BHICILIKMX TOPAAKOB.

3.5. Teopemsl @epma, Pons, Jlarpamwxka, Kommu, ux npumenenue. [1paruno Jlonurans.

3.6. Muorounen u opmyna Teinopa. [Tpeacrasnenue gyukuuit exp(x), sin(x), cos(x), In(1+x), (1+x)° mo
hopmyne Telnopa.



Pazden 4. MIPUMEHEHUE JU®PEPEHIIUAJIBHOI'O HCHYUCJTEHUSA JJISI HCCJIEJIOBAHUS

®YHKIUA U IOCTPOEHUS UX TPAOHUKOB

4.1, VcnoBus MOHOTOHHOCTH (PyHKLHMH. DKCTpeMyMbl QyHKIMH, HeoOXxoauMoe ycnosue. JloctarouHble

ycnosus. OTbickaHie HaHOOJIBIIEro M HaHMEHbIIero 3HaYeHuH QyHkuuu, AuddepeHupyeMoit Ha OTpesKe.

4.2. Viccnenosanue Beinykiaoctd GyHkuuu. Touku neperuda.

4.3. AcumnToTel rpaduka QyHKIHH.

4.4, Obwas cxema ucciieJoBaHus (QYHKLMU U TTIOCTPOSHHUS ee rpafuka.

4.5. YpasHenue kacaTeIbHOH M HOpPMaJTH K MIIOCKOH KpUBOH B TAHHOW TOUKe.

Pazden 5. HEOIIPEJIEJIEHHBIA HHTETPAJ
5.1. [epsoobpasuas GyHkius. HeonpeneneHHsIH HHTerpan U ero cBoiicTea. Tadnuiia UHTErpaos.
5.2. MeToabl MHTErpHpOBaHHMs. 3aMeHa IepeMEeHHOH, MHTerpHpoBaHue mo uacTam. MurterpupomaHue
palLMOHANbHBIX BBIPAKEHWH, TPUrOHOMETPHUECKHX (YHKLUMH, HEKOTOPbIX HPpaLMOHANIBHBIX (YHKLMH.
[ToHsATHEe 0 HEDEPYLIMXCA MHTErpanax.

2 CEMECTP

Pazoen 6. ONIPEJEJIEHHBIA HHTETPAJL

6.1. 3amaun, NpUBOAALIME K TOHATHIO ONpeJesieHHoro MHTerpana. OmnpenesieHHbI HHTErpai, ero
reoMeTpUUYeCKUi CMBICT M CBOMCTBA.

6.2. ®opmyna Hetorona-JleitbHuuna, ee npuMeHeHHE sl BEIYUCIICHUS ONpe/e/IeHHBIX HHTETPAJIOB.

6.3. 3amMeHa NepeMeHHO# B ONpe/Ie/IeHHOM MHTErpajie, HHTErpupoBaHUe MO YacTAM.

6.4. [1puiiosKeHHs ONIpEAEIIEHHBIX HHTErPAJIOB.

6.5. HecoGcTBeHHBlE MHTErpaibl. MHTErpupoBaHue HEOrpaHMYEHHBIX (QyHKUMA M 10 OECKOHEYHOMY
npomesxyTKy. Heco6cTBeHHbIE MHTErpasTbl OT MONOXKHUTENbHBIX QyHKLHMA. [[pU3HAKY CpaBHEHUA.

6.6. JIBOMHOH ¥ TPOMHON MHTerpasibl, UX CBOWHCTBA. BhluMciieHHe KpPaTHBIX MHTErpajloB MOBTOPHLIM
MHTErpUPOBAHHEM.

Pazoen 7. OYHKIIMA HECKOJIBKUX HIEPEMEHHBIX

7.1. ®yHKUMH HeCKONBKKX nepeMeHHbIX. OfnacTs onpenenenus. [1penen GpyHkumn. HenpepblBHOCTD.

7.2. YacrHele npousBoaHbie. [TonHbii quddepeHuman, ero reoMeTpHYeCKHid CMBICH, CBS3b ¢ YaCTHBIMH
MPOMU3BOAHLIMH, MPUMEHCHHUE B ﬂpl’lel[dJi(eHHLlX BBIYHCJICHHAX.

7.3. YacTHble npou3sBOAHBIE M mHonHble AubdepeHnMansl  BbICIIMX mopaakos. Hesasucumocts
CMELLIAHHBIX MPOU3BOAHBIX OT Nopsaka AuddepeHIHpOBaHHMS.

7.5. DkcrpeMyMbl (DYHKIMH HECKOJBKHX IepeMeHHblx. Heobxomumoe ycnosue 3KCTpeMyMma.
HauBonblee u HaumeHblee 3HaYeHus: HYHKIMY B OTPaHHYEHHOH 3aMKHYTOH 00/1aCTH.

7.6. YcnosHelft axcTpeMyM. Meton MHoxurteneit Jlarpamxka. Ilpumepsl NpHMEHEHHH MpH MOMCKe
ONTUMAaNbHBIX PELICHH.

Pazoen 8. PSIJIBI

8.1. Ilonstue uucnoBoro psaa u ero cxoaumoctd. Kputepuit Kown cX0JUMOCTH 4YHCIIOBOrO psja.
Heobxonnmoe ycnosue cxoaumocTy. CBoHCTBa CXOAALIMXCS PALOB.

8.2. [Npu3Haku cxoaMMOCTH psioB: OOMIMI NpuU3HAK, NMPU3HAK cpaBHEHUs, npusHak Koum, mpusHak
Hanambepa, unterpanbHblii npusHak Komm.

8.3. [lonsTHe 3HAKOMEPEMEHHOro psaa, abCONMIOTHO CXOAALIErocs paja, YCJIOBHO CXOISLLErocs psja.
Teopema dupuxie. Teopema Pumana.

8.4. [TonaTue 3Hakovepeaytowerocs psaaa. [pusnak Jleibuuua.

8.5. Tlonsatue ¢yHkunoHansHoro psaga. O6nacte cxomumoctH. Kpurepuit Kowmn paBHOMepHOH
cxoaumoctu. [1pusHak Beltepuutpacca.

8.6. CBOIiCTBAa pABHOMEPHO CXOAALUUXCA PAIOB.

8.7. Crenennsle psanel. Teopema Abens. Paguyc cxonumoctd U crocodwl ero onpenenenus. CpoiicTBa
CTEIEeHHBIX PALOB.



8.8. MuTerpupoBanue u auddepeHMpoBaHHe CTENEHHBIX Psi/I0B.
8.9. Panpl Teitnopa u Maknopena. [IpumeHeHHE pAZOB K NPUOIMIKEHHBIM BBIYUCIIEHUSIM.

Pazoen 9. ObBBIKHOBEHHBIE TUOOEPEHIIUAJIBHBIE H PASHOCTHBLIE YPABHEHW 51

9.1. NuddeperunanbHele ypaBHeHHUs nepBoro nopsjaka. OCHOBHbIE MOHSTHSA: ONpele/ieHKe, PElleHHE,
ofliee pelleHMe, 4acTHOE pelleHue AMQQepeHLHaTbHOrO ypaBHeHus nepeoro rnopsiaka. Teopema Kowwu o
CYLIECTBOBAHWH M €AMHCTBEHHOCTH pelieHus (06e3 nokasarensctsa). MHTerpanbHas kpueas. HayanbHble
ycnosus. 3anaua Ko, Ocobble Touku. ["'eoMeTpuuecKuil cMbICT YpaBHEHMS MEPBOTO MOPsAKa. DIEMEHTI
KA4EeCTBEHHOI0 aHaJIu3a.

9.2. JuddepeHunanbHble ypaBHeHMs [EPBOro nopsaka. Bujbl ypaBHEHWH M METO/bl pELICHHS.
VYpaBHeHus ¢ pasiensiolMMuca nepeMeHHsIMH. HenonHble ypaBHenus. JIuneitHole ypaBHeHUs, OTHOPOAHBIE U
HEO/IHOPO/IHBIE,

9.3. JInpepenumnanbble ypaBHeHMs BToporo nopsaaka. OcHoBubple moHsTus. Teopema Kowmwm o
CYILECTBOBAHWM M EAMHCTBEHHOCTH pelueHus (6e3 qokaszaresbeTa). 3aaaqa Ko, YpaBHeHus, JomycKatolime
NOHWKEHHE MOPsIKa.

9.4. JludpdeperunanpHble ypaBHEHMs BTOPOro nopsjaka. JIMHeHHbIE YypaBHEHHs, OAHOPOAHLIE U
HEOIHOPOHEIE.

9.5. Jluneiinble auddepeHLMabHble YpaBHEHHS BTOPOro MOPSAKa ¢ MOCTOAHHBIMU KO3(UIIMEeHTaMK.
Kpaesas 3amaua.

9.6. ud¢epeHumaneHble YpaBHEHHS BBICIUMX TNOpsakoB. CHUcTeMa ypaBHEHWE TeEpBOTO MOpSAKA.
Hopmanbshas ¢dopma. Teopema Kowu. 3agaua Kowu u kpaeBas 3aaada Julsi YpaBHEHUst n-ro Mopsjika.
JInneiuele ypapHenus n-ro nopsaka. JInHeliHbIe ypaBHEHHA #-T0 MOPAAKA C MOCTOSHHBIMH KOI(QQULMEHTaMHU.

9.7. Jlunelinple OOBIKHOBEHHbIE pa3HOCTHbE YypaBHeHUs. OcHOBHble TOHATHA. CETKM W CETOYHbIE
GyHkunu. OAHOPOAHBIE U HEOAHOPOIHBIE YpaBHeHHs. CBONCTBA perieHui.

9.8. Pewenue nuHeHHbIX OOBIKHOBEHHBIX Pa3HOCTHBIX YPaBHEHHWH C MOCTOSHHBIMH KO3((HULHEHTAMH.
[Tpumepsl. CHCTEMB! TMHEHHBIX Pa3HOCTHBIX YpaBHEHUH MEpBOro Nnopsaka.

Coaepsxanne npakTHYeCKHUX 3aHATHH N0 AHCUHUILIHHE
1 CEMECTP

PA3JIEJT 1. 3JIEMEHTBI JUHEHHON AJTEBPHI 1 AHAJTUTHYECKOM 'TEOMETPUU.

Pewenue 3a1au o TeMaMm. _

Tema I.1. KomnnekcHble yucna, aeiicTBua ¢ HUMH. M300paxeHne KOMIUIEKCHBIX YHCEN HA TMJIOCKOCTH.
Moaysib ¥ aprymeHT KOMIMJEKCHOro uucnaa. Anredpauueckas M TpUrOHOMETpUueckas (OPMEBI 3amucH
komruiekcHoro uyucna. Qopmyna Oiinepa. [TokasarenbHas dopma 3ammucu KOMIiekcHoro ducia. KopHu w3
KOMIUIEKCHBIX yncen. BexTopsl. JIunelinele onepanyun Haj Bektopamu. CKanspHOE MPOH3Be/IeHHe BEKTOPOB K
ero coicrea. J[n1Ha BeKTOpa M yros Mexay AByMA Bektopamu. 1.5. Cuctema BekTopoB. Pasnoskenue Bextopa
Mo CHCTEME BEKTOPOB.

Tema 1.2. Marpuupr. JlefictBus ¢ marpuuamu. O6paTHas mMatpuua. Paur marpuusl. OnpenenuTent.
CeoiictBa onpenenutenei. Anrebpanyeckue [ONOJHEHHS M MUHOPHL. BBIYHCIEHHME ONpeaeuTeNs
pasioxkeHneM 1o ctpoke (ctonbduy). Cucremsl NuHelHbIX ypaBHeHHH. Merton aycca. Teopema Kpouekepa-
Kanennu. ®opmyns Kpamepa.

Tema 1.3. OnHopo/aHble cHCTeMBl TMHEHHBIX ypaBHeHHH. OyHIamMeHTaNbHas cucTeMa pelienuit. Obiee
PELUCHHE CHCTEMBbl JIMHEHHBIX YPaBHEHMH B BEKTOpHOH (opme. YpaBHeHWe JIMHMHA MIOCKOCTH. PaznuuHble
(hopmBbI ypaBHEHUS NPAMOMN HA MIOCKOCTH. YTOI MEXAY NPAMBIMU. PaccTosHue OT TOUKHM 10 NIPAMOii.

Tema 1.4. Kpusble BTOpOro nopsijka: OKpYXHOCTb, SJUIMIIC, MMIiepGona, napabona, MX reOMeTpUUecKue
CBOWCTBA M ypaBHEHMs. YPaBHEHHs [UIOCKOCTH W MpSAMOil B IPAMOYTOJBHONW CHCTEME KOOpAMHAT. YCI0BUS
MapajiieNIbHOCTH W NEPHEeHANKYNAPHOCTH. YTkl MEXKAY ABYMS MIOCKOCTSIMH, MEXIY ABYMS MIPSIMBIMH, MENKIY
NpAMOH W MIOCKOCTLIO. [IpAMbie U mockocTn B ad@uHHOM npocTpaHcTse. [TOBEPXHOCTH BTOPOro MOPSIKA.
["'eomerpryueckue cBOHCTBA ITHX MOBEPXHOCTEH, HCCIIEL0BAHME UX (POPMBI METOOM CEHEHHIA.



PA3JEJT 2. BBEJEHUE B MATEMATHYECKHI AHAJIN3.

PelueHue 3aiay rno teMam.

Tema 2.1. @Oyukuus. @yHkuuoHansHoe otHomweHnue. CooTsercTBHe. Crnocobwl 3amanusa. OCHOBHEIE
d/IeMeHTapHble DYHKIMH, UX CBOMCTBA M rpaduku. Yucnoele nocnejoBatenbHocTd.  [lpegen  uuMcnaoBoM
nocnenoBaTeNbHOCTH. beckoHeuHo Manble M OeckoHeyHo Oosbuive BeaudMHbL. CBOMCTBA CXOIALIMXCS
rMoCNeA0BaTENbHOCTEH. Anrebpanuyeckre KOMIO3ULMK YUCIOBbLIX NOCJIEA0BATEIbHOCTEH H HX TPEAEIbI.
KoMno3uumMu ¢ HeonpeaeneHHOCThH0. [IpU3HAaKM CyLIECTBOBAHMA TMpelesa MOHOTOHHOH OrpaHH4YeHHOH
nocnenosarenbHocTy. [lepsbiit M BTOpOM 3ameuarenbHble npenenbl. Jlemma Kantopa. Teopema bosbuaHo-
BeiiepwTpacca. [1pu3nak boneuano-Koum.

Tema 2.2. Tlpenen ¢yukuuu B Touke. [lpenen dynkuuu B OeckoHeuHocTH. [Ipeaensl MOHOTOHHBIX
(yHKLMH. HenpepslBHOCTb QYHKIMIA B TOuKe. HenpepeIBHOCTh OCHOBHBIX 3J1EMEHTapHBIX (yHKUMM. TuIbl
pa3pbIBOB. CpoiicTBa  ()YHKLIMIH, HeNpepblBHBIX Ha OTpPe3Ke: OTPaHHYEHHOCThb, CYLUECTBOBAHHE
HanBOJIbIIEro U HAMMEHBILIEro 3Ha4eHHH, CyIIECTBOBAHHE NIPOMEIKYTOYHBIX 3HAUCHHH,

PA3JIEJT 3. TMOOEPEHIIUAJIBLHOE HCUYMCJIEHUE ©®YHKIAN OJ{HO TEPEMEHHOI1.

Pelienue 3aay no remam.

Tema 3.1. [lpousBoaHas (yYHKUMH, €€ TEOMETPUYECKMH CMBICJ M CMbICI B IPUKIAAHBIX 3a4aydax
(CKOPOCTD, MIIOTHOCTh). DNacTUYHOCTb (PYHKIMHK. [IpaBuia HAXOXAEHHA TPOU3BOAHOM.

Tema 3.2. Tlpoussoanas cioxHO# u o6paTHO# QyHkuMH. JuddepeHunpoBanne QyHKUHH, 3a1aHHBIX
HESBHO M MapamMeTpUYECKH.

Tema 3.3. Tlouatue Qyuxkumuu, auddeperunpyemoii B Touke. Juddepenmman QyHKUHM ©U €ro
reoMeTpuyeckuii cmblci. [TpousBoansle v auddepeHLHanbl BRICIIMX TOPSIIKOB.

Tema 3.4. Teopemsl ®epma, Pons, Jlarpamka, Koy, ux npumenenne. [1pasuno Jlonurans. Muorounex
u dopmyna Teitnopa. [Npeacrasnenue GpyHkUmH exp(x), sin(x), cos(x), In(1+x), (1+x)® no dpopmyne Teiinopa.

PA3JE/ 4. IPUMEHEHHUE JIA®OPEPEHIUAJIBHOI'O HCYUCJIEHUS JUISI HCCIEJOBAHUA S
®YHKIIUA U IIOCTPOEHUS UX TPAD®HUKOB.

PewieHue 3aaa4 1o TeMam.

Tema 4.1. YcrnoBusS MOHOTOHHOCTH (YHKUMM. DKCTpeMymbl (YHKLMH, HEOOXOAMMOE YCJIOBHE.
JlocTaToOuHBIE YCIOBUA.

Tema 4.2. OTbickanue HauGONBIIEr0 W HAaUMEHbIIEro 3HadeHud QyHKUMM, muddepeHUnpyeMoit Ha
OTpe3Ke.

Tema 4.4, MccnenoBaHue BBITYKIOCTH (YHKLMH.

Tema 4.5. Touku nepernba. Acumnrorsl rpadguka pyHkuuu. OO61as cxema UccaeAOBaHHA QYHKLIUH U
nocTpoeHus ee rpaduka. Y paBHeHUE KacaTeJbHOH U HOPMAaJIH K MJIOCKOH KPUBOM B JIAHHOH TOYKE.

PA3JIEJT 5. HEOIIPEJEJEHHBIA HHTETPAJL
Peluenue 3a1a4 no Temam.
Tema 5.1. [leprooOpa3nas ¢pyHkuus. HeonpeneneHHsli MHTErpas U €ro CBOMCTBA.
Tema 5.2. Tabnuua uHTErpasoB.
Tema 5.3. MeTobl MHTErpUPOBAHUA. 3aMeHa [IEPEMEHHOM, HHTErPUPOBAHUE 110 YACTAM.
Tema 5.4. MurerpupoBanue palOHANIEHBIX BBIPAXXEHUH, TPUTOHOMETPHYECKUX (YHKIMH, HEKOTOPBIX
vppalroHanbHbIX GyHKUMA. [ToHaTHe 0 HebepyLMXCs HHTEerpaiax.

2 CEMECTP

PA3JJEJT 6. OIPEJIEJIEHHBIIA MHTETPAJI
Pewenue 3ana4 no remMam.
Tema 6.1. 3anauu, npuBoAALLME K MOHATHIO ONpPeAEneHHOro HHTerpana. OnpeaeneHHblid HHTErpa, ero
rEOMETPUYECKHUI CMBICII M CBOMCTBA.
Tema 6.2. @opmyna HetotoHa-Jleiibnuia, ee mpUMeHEHUE U1 BHIUMCIIEHUS OIPe/Ie/IeHHbIX HHTErPaoB.
3aMeHa repeMeHHOM| B ONpee/IeHHOM HHTErpalie, HHTErPUPOBaHHKE TI0 YACTAM.



Tema 6.3. [lpunoxeHus onpeneneHHbIX MHTerpaioB. HecoOcTBeHHble uHTErpasel. MHTErpupoBaHue
HEOTpPaHWYEHHBIX (YHKIMH M 1o OeckoHe4HOMY mpomexyTKy. HecoOcTBeHHBIE HHTErpaibl  OT
nonoxuTenbHbIX GyHkunid. [TpusHaku cpaBHEHUS.

Tema 6.4. JIBOHOM M TpOIHOM MHTErpaibl, UX CBOMCTBA. BrIuncCIeHHE KPaTHBIX HHTETPAIOB [IOBTOPHbIM
MHTErpupoBaHHEM.

PA3AET 7. ®YHKIIUHA HECKOJIBKHX IIEPEMEHHBIX

Pewenue 3anay no TemMam.

Tema 7.1. DyHKUMH HECKONbKMX mepeMeHHblx. O6nacth onpenmenenus. [lpezen QyHKumu,
HenpepsigHocts.  YacTHele npoussoauble. [lonHeii auddepenuuan, ero reoMeTpUUecKUi CMbICH, CBA3b C
YACTHBIMM MPOU3BOAHBIMU, IPUMEHEHUE B PUOIUIKEHHBIX BEIYHUCIIEHHUSX. YacTHple MpOM3BOAHBIE U
nosHble AupepeHUMantsl BeICIIMX MOpAAKOB. He3aBMCUMOCTh CMEMIAHHBIX TMPOU3BOJHBIX OT MOpPsJKa
I depeHUMpoBaHus.

Tema 7.2. DkcTpeMyMbl (DYHKUMM HECKOJIBKMX NepeMeHHbIX. Heobxoaumoe ycCoBHE 3KCTpeMyMa.
Haubonbluee ¥ HauMeHbIIIEE 3HAUEHHS (DYHKLIMH B OTPaHUYEHHON 3aMKHYTOH obnacTH. Y CIOBHBIN
akerpemyM. Mertoa muosxureneii Jlarpanska. [IpuMeps! MpUMEHEHHH NpH MOUCKE ONTUMANBHBIX PEILICHHH.

PA3/TEJT 8. PANIBI

Pewenue 3anay no TeMam.

Tema 8.1. [NoHsiTHe uKcIOBOro psaaa W ero cxoaumoctd. Kpurepuii Komm cxoAuMOCTH YHCIOBOrO psija.
Heobxoaumoe ycnosue cxoaumoctd. CBolicTBa cxoAsaummxcs psaoB. [IpU3HAKKM CXOAMMOCTH PALOB: OOLIMH
TpU3HaK, IpM3HaK cpaBHeHus, pu3Hak Koiuu, npusHak Jlanambepa, MHTErpaibHbli npusHak Kouim.

Tema 8.2. [loHATHe 3HAKOMEPEMEHHOIO psja, abCOIIOTHO CXOASALIErocs pazaa, YCIOBHO CXOMSIIErocs
psana. Teopema Jqupuxie. Teopema Pumana. [TonsTue 3Hakouepenyrowerocs paaa. [1pusnax Jleibuuua.

Tema 8.3. [Noustue ¢yHkuMoHanbHOro paa. O6nacts cxommmoctu. Kputepuil Kowwn paBHOMepHOH
cxoaumocTH. [Tpu3nak Belteputpacca. CBolcTBa paBHOMEPHO CXOAAILIMXCS PSIOB.

Tema 8.4. Crenennbie psabl. Teopema AGens. Pamuyc cXoaMMOCTH M CrocoObl €ro ONpeeNeHus.
CeoiicTBa cTeneHHbIX psaos. MHTerpuposaHue u auddepeHunpoBaHue cTeneHHbIX psaaos. 8.9. Paasl Teitnopa
1 Maksnopena. [IpuMeHeHne psiioB K NpUOIMIKEHHBIM BEIYHCIIEHUAM.,

PA3JET 9. OBBIKHOBEHHBIE JTU®O®EPEHIITUAJIBHBIE U PASHOCTHBIE YPABHEHM S

Pewienue 3azay no remam.

Tema 9.1. JuddepeHumnansHele ypaBHeHMs nepBoro nopsaka. OCHOBHBIC IOHATHA: ONpEAEIIEHHE,
pelieHue, odllee pelieHue, yacTHoe pelneHue guddepeHIManbHOr0 ypaBHeHUs [epBoro mnopsaka. Teopema
Kowwn o cyulecTBoBaHMM M €IMHCTBEHHOCTH pelueHus (6e3 nokasarenscta). MHTerpanbHas Kpusas.
HauanbHeie ycnorusi. 3anava Kown. Ocobble Touku. ['eomeTpuueckuit CMbIC] ypaBHEHMs MIEPBOrO MOPAAKA.
DJIEMEHTbI KAa4eCTBEHHOI0 aHau3a.

Tema 9.2. JluddepeHunansHele ypaBHEHHs MEPBOTO MOpAAKA. BUOBI ypaBHEHHH M METOIb! PELIEHMS.
VYpaBHeHUs ¢ pazjieNsioluMucs nepemeHHsIMU. Henonuele ypaBHeHus. JIMHeiHble ypaBHEHUA, OJJHOPO/IHBIE U
HEOHOPOAHBIE.

Tema 9.3. Jlnddepenunansubie ypaBHeHHs BToporo nopsaaka. OcHoBHble noHaTHA. Teopema Kowwu o
CYLLECTBOBAHUN U EJIMHCTBEHHOCTH peluenus (0e3 nokaszatenscTra). 3anaua Koun. YpaBHeHus, 10NycKaLMe
NOHWIKEHHE MOPsIKa.

Tema 9.4. JlnuddepeHumansHbie ypaBHEHHS BTOpOro nopsixa. JIuHelHble ypaBHEHUs, OJHOPOJHbLIE W
HEOAHOPOHBIE.

Tema 9.5. Jlunelinele auddepeHUManbHble ypaBHEHWs BTOPOTO  IOPSKA €  TOCTOSHHBIMH
koaduuuentamu. Kpaepas 3anaya.

Tema 9.6. TuddepenumansHbie ypaBHeH!s BBICIIHX MopsaakoB. CUcTeMa ypaBHEHHHA MepBOro nopsaka.
Hopmansuas ¢opma. Teopema Komm. 3anaya Kowd u kpaepas 3amaua juUld YpaBHEHHS H-TO [OPAIKA.
JInneiiHble ypaBHeHNs n-ro nopsjka. JIMHeldHble ypaBHEHHA #-T0 NOPAAKA C TOCTOSHHBIMK KO3 (PHIIMEHTAMM.

Tema 9.7. Jluneiinele 0OLIKHOBEHHbIE Pa3HOCTHBIE ypaBHeHUs. OcHOBHbIE MOHATUS. CETKH M CETOYHbIE
(Gynkuun. OHOPOAHBIE U HEOJHOPOAHbBIE YpaBHeHHst. CBONHCTBA pellIeHHIA.



Tema 9.8. PeweHue aMHEHHBIX OOBIKHOBEHHBIX pPA3HOCTHBIX YPaBHEHUH C  MOCTOSHHBIMM
ko3 puimentamu. [Ipumepsl. CucTeMb! JIMHEHHBIX Pa3HOCTHBIX yPaBHEHUH [IEPBOTO MOPSAKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B npenojasaHuM AMCUMIUIMHBL «MaremaTHka» HCIONb3YIOTCA pa3HooOpasHble 00OpasoBaTe/bHbIE
TEXHOJIOMMH KaK TPAAHLIHOHHBIE, TAK U C IPUMCHEHHEM aKTHBHBIX 1 MHTEPAKTUBHLIX METOLOB 00YHeHHs!.
AKTHBHbBIE W MHTEPAKTUBHbBIE METO/IbI 00yUEHHA:

e WHTEpaKTHBHBIE JIEKIMU (TT0 BCEM TEMaM).

6. OLEHOYHBIE CPEJCTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXYTOYHOUW ATTECTALIUU 110 ATOT'AM OCBOEHMS TUCIOUILIMHBI U YYEBHO-
METOJUYECKOE OBECIIEYEHUE CAMOCTOATEJIBbHON PAGOTBI CTYIEHTOB

1 CEMECTP

Texkyumnii KOHTPOJIb yCIIEBAEMOCTH
PeiiTunr-kouTpoJs 1

I. CdopMmymupyHTe onpeieieHHe TMOHATHA “CHCTEMa KOOpAMHAT® Ha TIPAMOHM, Ha IUIOCKOCTH, B
MpOCTPaHCTBE.

2. Uto HasbiBaeTcs 6a3HCOM CHCTEMbI KOOP/MHAT Ha MPSMOii, Ha IIOCKOCTH, B POCTPAHCTBE?

3. Uro Ha3blBaeTCs BEKTOpOM?

4. Kak 3a4aTh BEKTOp, OTIPEACTHUTh €r0 /UIMHY, HANpPABIEHHE W MPOCKLMH B JIEKapTOBOH MPAMOYro/bHOM
cHCTEMe KOOP/MHAT Ha TJIOCKOCTH, B MPOCTPaHCTBE?

5. YTo Ha3blBaeTCs [JEKapTOBOM OPTOHOPMHPOBAHHOM CUCTEMON KOOPAHHAT Ha IIOCKOCTH, B npocTpaHcTee?

6. 3anumuTte GOpMyJy pa3NoKEHHs BEKTOpPA Ha COCTABNSIONIME B JEKAPTOBOW MPAMOYTONBHOH CHCTEME
KOOPAMHAT Ha MJIOCKOCTH, B MPOCTPAHCTBE.

7. Yto Ha3bIBaeTCs paauycoM-BeKTOpoM?

8. 3anaiiTe TOUKY M HapUCy#HTe €€ MoJIOKEHUE Ha MPSIMOH, Ha MJIOCKOCTH, B TIPOCTPAHCTBE.

9. 3ajaiiTe KOOPAMHATBI YETHLIPEX BEPLIHH TPEYTOJBHOH NUPaMH/bl U HAPUCYHTE MONOXKEHHE MUPAMUIIBI B
[POCTPaHCTBE.

10. 3anuiuTe GopMyIry pacCTOSHUA MEXK/Y ABYMs TOYKAMH Ha MIOCKOCTH, B IPOCTPAHCTEE.

11. YTo Ha3bIBAETCA CKAISPHBIM MPOM3BEJEHHEM JBYX BEKTOPOB; CKalipPHOE MPOM3BEACHHE — 3TO HHMCIIO
Wnu BekTop?

12. 3anummunte GopMyIy CKalIspHOrO MPOM3BENEHHS Yepe3 KOOPIHHATEI MIEPEMHOKAEMBIX BEKTOPOB.

13. Kak onpenenuTs yroa MexIy ABYMs BEKTOPaMH C IIOMOLBIO CKAJIAPHOTO TIPOU3BEACHMS?

14. KakoBbl cniocofbl 3a1aHus [PSMO, 3aHIIKUTe pasiuyHble HOPMbI ypaBHEHHs MIPAMON Ha MJIOCKOCTH.

15. KakoBbl cnocoObl 3aJaHus MJIOCKOCTH, 3aMMIINTE pa3iuyHele (OpMBI ypaBHEHUs [UIOCKOCTH B
MPOCTPaHCTBE.

16. Kakue BEKTOPBI HA3bIBAOTCS KOJUTMHEAPHBIMM, KOMIUIAHAPHBIMHUY

17. Uro HasbiBaeTCA MaTpuLeit?

18. YTo HasbIBaeTCs OMNpe/eliuTeseM MaTpULlbl?

19. Kak BbIYMCAHTE ONPEAENUTENb 2-T0, 3-T0 U 71 -TO TOPsAKa METOJOM Pa3/ioKeHHUs 110 dneMeHTaM JIH0oil
cTpoku u nrboro cronbua?

20. Yro Ha3bIBAaeTCA BEKTOPHBIM MPOM3BEJEHHMEM JBYX BEKTOPOB; BEKTOPHOE MPOW3BEJEHUE — ITO YHCIO
UM BekTOp?

21. 3anuiuuTe HopMyJTy BEKTOPHOIO MPOU3BEAEHHUS YEpe3 KOOPAMHATEI IEPEMHOKAEMBIX BEKTOPOB.

22. Kak onpenenuTh IUIOLWAAL TPEYrojibHUKA C MOMOIIBIO BEKTOPHOIO MPOMU3BE/IEHHs, KaKOBbI [0JIKHBI
ObITb UCXOAHBIC JaHHBIE?

23. Yrto HazbiBaeTCS CMEIIaHHBIM MPOU3BEACHUEM TPEX BEKTOPOB; CMELIAHHOE MPOU3BEJEHHE — 3TO YUCIO
UK BexTop?

24. B yeM COCTOMT reéOMETPHUECKHH CMBIC]T CMELIEHHOTO MPOM3BEIEHHS TPEX BEKTOPOB?



25. 3anuiunTe GopMYyJly CMELLAHHOIO MPOU3BEACHHS YEPE3 KOOPAMHATEI [IEPEMHOKAEMBIX BEKTOPOB.

26. 3anMinTe YyCNOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB C MOMOLILIO CMEILEHHOTO MPOU3BEICHHS.

27. BolBenTe YpaBHEHHE MJIOCKOCTH C MOMOLLBIO YCIOBHUS KOMITAHAPHOCTH TPEX BEKTOPOB.

28. Kax onpenenutb 00beM TpeyronpHOHW IMHPaMMALI C MOMOIIBIO CMELIAHHOTO TPOU3BEACHUS TPEX
BEKTOPOB?

29. 3anvwuTe ypaBHEHHE MJIOCKOCTH, MPOXOAALIEH 4epe3 TpH 3aJaHHBIE TOUKH; B YEM COCTOMT CMBICIH
K03(DPHULHMEHTOB 3TOTO ypaBHEeHUs?

30. Kakogsl criocoObl 3a1aHus NPAMO B MPOCTpaHCTBE?

31. 3anuiunTe YC/I0BHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

32. 3anumnTe KAHOHUYECKHUE YpaBHEHMA MPAMOM B MPOCTPAHCTBE.

PeiiTnHr-kouTpoas 2

I. Yro Ha3piBa€TCA KPUBBIMH JIMHUAMH BTOPOTO HOpsAKa?

2. 3anuiuTe obLIME YpaBHEHUs KPUBBIX JIMHUH BTOPOro Mopska.

3. Yro HazblBaeTCs OKPYIKHOCTEIO, B YEM COCTOMT OCHOBHOE CBOMCTBO OKPYIKHOCTH?

4. 3anuiunTe KAHOHUYECKOE YPABHEHHE OKPYIKHOCTH.

5. Kak no BHAY KaHOHHMYECKOTO YPaBHEHMS OKPYXHOCTH YCTAHOBHTb KOOD/JMHATEI LEHTPA OKPYIKHOCTH U
paauyc?

6. UTo Ha3blBaeTCs AJUIUIICOM, B UYEM COCTOMT OCHOBHOE CBOMCTBO 3JutMrca?

7. Kakue ToYKH MJIOCKOCTH Ha3blBatOTCs (hOKycaMu ajiurnca’?

8. 3anuuIMTe COOTHOIIEHHWE MEXKIY AIMHAMH OONBIIOH W Manoi momyoced 3J/UIMIICA W PAacCTOAHHEM OT
LeHTpa 3/nunca o dokyca.

9. 3anuuuTe KAHOHUYECKOE YpaBHEHHUE 3IIIUIICA.

10. Kak mo BuAy ypaBHEHMs 3JUTMICA YCTAHOBWUTh KOOPJAMHATHI €ro LEeHTpa M JUIMHBI DONBINOH W Maoi
rosiyocei?

[1. Yro Ha3biBaeTCA runepboIoi, B 4eM COCTOMT OCHOBHOE CBOMCTRO rumnepbosbt?

[2. Kakue TOYKM NJIOCKOCTH Ha3biBatoTes Gokycamu runepbosibl?

[3. 3anuiuTe COOTHOIIEHHWE MEXIY JUTMHAMM JeHCTBUTENbHOM M MHMMOH rnonyoced runepbosibl U
paccToOsHUEM OT LieHTpa runepbossl 10 Qokyca.

14. 3anuinTe KaHOHWYECKOE YpaBHEHUE rUnepOoIbL.

15. Kak no Buay ypaBHeHus runepOoJibl YyCTAHOBUTL KOOPJAMHATHl €€ LEHTpa W JJIMHBI AeHCTBUTEILHONW U
MHUMOI nosyocei?

16. 3anuiunTe ypaBHEHHE aCUMNTOT I'UnepooIbl.

17. Yro nasbiBaeTcs napabosioi, B 4eEM COCTOMT OCHOBHOE CBOHCTBO Napadoib?

18. Kakas Touka njockocTu HasblBaeTcs GokycoM napabossl?

19. YTo HaspIBaeTCA AMPEKTPUCOH Mapabosibl, 3aMUILINTE YyPaBHEHHUE TUPEKTPUCHL.

20. 3anuiuMTe KAHOHUYECKOe YpaBHEeHHUe napabolibl.

21. Kak no BuAy ypaBHeHHs napaboibl YCTAaHOBMTb KOOPAMHATHI BEPIUMHBEI napaboibl U MOTOKEHHE
IMPEKTPHCH] Ha MJIOCKOCTH?

22. 3anumuTe obulee ypaBHEHHE OKPYKHOCTH, 3JUTUIICA, TUIep6OoIIbl U rapaboJibl.

23. Ilpy kakux ycioBUsX M3 00LIEro ypaBHEHHMs OKpPYXKHOCTH, 3JUIHIca, runepbobl, napabosl nonydaem
of1ee ypaBHEHHE OKPYXKHOCTH, oOLlee ypaBHEHHe dIuIca, obliee ypagHeHHe runepbosisl, 001iee ypaBHeHHe
napabonbi?

24. Boimonnure npeobpaszopaHue OOLIEro ypaBHEHMs OKPY)KHOCTH K BHAY KAHOHHWYECKOTO YpPaBHEHHS
OKpY?KHOCTH.

25. Beimonnute npeoGpasosaHue oOIIEr0 ypaBHEHHS JITHNCA K BUAY KAHOHHUECKOTO YPABHEHHs SJUIHIICA.

26. Bwinonnute npeobpaszoBaHue obLlero ypaBHeHMs runepOO/bl K BMAY KAHOHMYECKOTO YpaBHEHMS
runepoosILl.

27. Beinonnute npeobpaszoBanue oOlIero ypaBHeHHs mapabosibl K BHAY KAHOHMYECKOTO YpPaBHEHUs
napadosbl.



PeiiTuHr-xonTpoas 3

|. Yro mnaswiBaetca adduHHOM, uaM oOLIedl [ekapTOBOW, CUCTEMOW KOOpAMHAT B TPEXMEPHOM
npocTpaHcrse?

2. Yro HazbiBaeTca 6aszucoM adpUHHOM CUCTEMBI KOOPIHHAT?

3. Yro HasblBaeTCH KOOPAMHATHOM MIOCKOCTHIO?

4. Kakyto npobiieMy No3BOJAET PELUIMTEL CHCTEMA KOOPAHHAT?

5. Hro HasbiBaeTcs a(pMHHBIMH KOOPIMHATAMHU TOUKH MPOCTpaHCTBA?

6. Kak, ucrnons3ys nuHeHHbIE ONepalyy Haj BEKTOPaMH, PasfiokUTh PAMHyC-BEKTOP MPOU3BOILHON TOUKH
[POCTPAHCTBA Ha COCTABJIAIOLLME 10 KOOPIMHATHEIM OCsM?

7. YTo Ha3bIBaeTCA AE€KAPTOBON KOCOYTONbHOI CHCTEMOH KoopaAUHAT?

8. B kaxom cnyyae aduHHAs cucTeMa KOOPJMHAT CTAHOBHMTCS MPAMOYIOJILHOM OPTOHOPMHMPOBAHHOM
CHUCTEMOH KoopauHaT?

9. 3anMuTe YCIOBME, NPH KOTOPOM HAa TpeX BEKTOpax, Kak Ha CTOPOHAX, MOJKHO TOCTPOHUTE
napasuiesienunen.

10. 3anuiiMTe ycnosue, MpM KOTOPOM TPH BeKTOpa 00pa3yloT 6a3uc CUCTEMBI KOOPAUHAT.

IIpomexkyTo4HAS ATTECTALUS 110 HTOTAM OCBOEHHS AHCUHILUIHHLI (324€T)
Bonpocs! k 3a4uery
1. Marpuubl. JleiicTBUS HAQ MaTpULIAMH.
2. Onpepenureny. CBOHCTBa OMpeaeTUTENEH.
3. Obpatnas MaTpuLa.
4. PaHr matpuusl.
5. CucTeMbl IMHEHHBIX YPaBHEHHUIA.
6. Teopema Kponekepa-Kanennu.
7. ®opmyJsl Kpamepa. Metoj Naycca.
8. Bexropsl. JIuHelHbIE Onepaliii Ha/l BEKTOPaMH.
9. [1poekuus BeKTOpa Ha Och. PasfiojkeHne BEKTOpa M0 OPTaM KOOPAMHATHEIX OCEH.
10. Moayne BekTopa. Hanpasnsiomue KOCHHYCEI.
1. JleficTBHa HaZ BEKTOpaMH, 3a/laHHBIMU NIPOSKIMAMH.
12. CxanspHoe npou3BeA€HHE BEKTOPOB M €ro CBOMCTBA.
I3. BexropHoe npousBeieHHe BEKTOPOB M €r0 CBOMCTBA.
I4. CmemanHoe Npou3BeileHHe BEKTOPOB U €ro CBOHCTBA.
I5. Cucrema KoOpAMHAT Ha rUtockocTH. [TpeobpazoBaHue CHCTEMBI KOOPHHAT.
16. YpaBHeHus NpAMOI Ha M0CKOCTH.
[7. MHo3KecTBa. YHCIOBBIE MHOXKECTBA. MHOXKECTBO JAEHCTBUTENBLHBIX YUCEN.
I8. Yucnoeeie npoMexyTku. OKpecTHOCTh TOUKH.
19. ®ynkuus. Crnocobsl 3ananus GpyHkumi. OCHOBHBIE XapaKTEPUCTUKU DYHKLIMH.
20. ObpatHas pyHkuusa. CrnoxHas GyHKLUS.
21. INocnenorarensHocTH, YHCI0Bas MOCIEN0BATENILHOCT.
22. Ilpenen uucnoBoi nociea0BaTEILHOCTH.
23. [penen GpyHkuuu B Touke. OTHOCTOPOHHHE MPEAENBL.
24. beckoneuno Gonbmas QyHKUHs. BeckoHeuHO Masibie GyHKLMH,
25. IlpusHaku cyuiecTBOBaHuA npeenoB. [lepBrlit 1 BTOpoii 3aMevaTebHbIe Mpe/esbl.
26. CpaBHenue 6ecKOHEUHO ManbIX QyHKUM. DKBUBATEHTHbIE GECKOHEUHO MabIE.
27. HenpepbiBHOCTE QyHKUMI B TOUKe. HenpepbIBHOCTL B MHTEpBAE U HA OTpe3Ke.
28. Touku paspbiBa QyHKIMHA U X KIacCHpUKALMA.
29. ITpouzsoaras GyHKUMH. DUHUECKHI i TEOMETPUYECKHI CMBICI TPOM3BOIHOIL.
- CBf3b MEXKJy HEMPEPBIBHOCTBIO M AU HEPEHIIUPYEMOCTEIO (DYHKLIHH.
- ITpou3BoAHas CyMMBI, PA3HOCTH, IPOU3BEAEHHS H YACTHOTO (hyHKIIHIA.
. [lpon3BoaHas cnoxHOW 1 00paTHON (yHKLMHA.
. [1pou3BO/IHEIE OCHOBHBIX 3JIEMEHTAPHBIX QYHKLHI,
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CamocTosiTesbHas paboTa CTY1eHTOB
Bonpocsl 1 3agauun

Paszpen 1. Meroa koopaunar, KomnnekcHsle yucna, JeHcTBHA ¢ HUMU, BekTopsl. JIuHeliHbIe Onepanuu Haz
BekTopamu. CKanspHOe NPOU3BEIEHHE BEKTOPOB U ero ceoiicTea. Cucrema BexTOpoB. PaznoikeHue Bekropa 1o
cucTeme BekropoB. Matpuusl. JeHcTeus Haa matpyuamu. ObOpartHad matpuua. Panr marpuisl. OnpeaenuTenu.
CgoficTBa onpenenuTenci.

Pazpen 2. ®yukumuu. OcHOBHbIE 37eMeHTapHble (YHKLMH, UX cBoicTBa W rpaduxu. CeoiicTBa QyHKUMHA
HEMPEPBLIBHBIX HA OTPE3Ke.

Pazpen 3. [lpousBoaHas (yHKUMM ee reoMeTpuyecKMH W (u3nueckuit cmbich. TlpousBoaHas CyMMBl,
MPOH3BEIEHHA U YaCTHOTrO. Ee reoMeTpHUeCKHi CMBICT W CMBICIT B NIPUKJIAHbIX 3a1a4ax.

Ynpaxkuenue 1
1-10. laner Bepnbl A1 (X, ¥,,2,)s A2 (%,, ¥y, 2,)s A3 (X3, Yy, 23), Aa (X, Y, 2,), THPAMHAJIEL.
HaiiTu:
. nnuny pebpa 4,42

2. yron mexay pedpamu 4142 U A1A4a;

3. ypaBHeHMe rpaHu 4142 A3 U ee TUIoLAb;

4. ypaBHEHHS BbICOTbI, OTYILEHHOH W3 BEPIUMHbI A4 Ha rpaHb A 142 A3.
1. 41 (3,2,1), A2 (1,3,2), A3(2,0,-1), Aa(4,-2,3).

2. 41 (2,-1,8), A2 (3,4,4), A3(2-1,2),  A4(6,1,6).

3.4 (8,5,0), Az (-3,7-5), A3(-4,1,3), As(-2,14).

4.4, (0,1,-1), A2 (3,4,4), Asx(6,-1,3), Aa(5,2-1).

5. 41 (3,2-3), A 3-1,1),  A3(0,2-2), Aa(4-2,3).

6. A1 (0,6,-1), A2 (3,-8,2), A3(4.-1,0), A4(2,1-4).
7.4 (2-32),  A2(054),  AS61),  Ag(-2,1,3).
8. 41 (6-2.0),  A2(62-1), As(2-1,4), Au(-2,7.4).
9.41(14-2),  A2(-3,03), A38,0,1),  As(1,-4,0).
10. 4: (1,8,2), A2 (4,-1,2), Ax(-1,5,3), Aa(3,3-3).

YnpaxkHenue 2

11-20. CocTaBUTh ypaBHEHHE MHOXECTBA TOUEK, JUIA KaXA0H U3 KOTOPBIX BBIMIOJHAETCS CAEAYIOLLEE YCIOBHE!

I'1. Cymma kBanparoB pacctosiHuil 1o Touek A(1;1) u B(-3;3) paBHa 20.

12. Cymma kBaapaToB pacctoaHuid 1o touek A(3;-3), B(1;1) u C (—1;1) pasna 28.

[3. Cymma kBaaparoB paccrosHui 1o Touek A(3;-3), B(-1;1), C (-1;0) u D(2;—4) pasHa 58.

14. KBaapat paccrosnus o Touku A(0;3), Ha 3 Gosblle KBaapaTa paccTosHus 10 ocu abeuucc.

15. Cymma paccrosnuii no Touek A(6;0) u O(0;0) pasHa 10.

16. Keagpar pacctosiHus a0 Touku A(2;0) Ha 16 Gonblie KBaapaTa pacCTOAHUA 10 OCH KOOPAMHAT.

17. Cymma KBaapaTOB pacCTOSIHUM A0 CTOPOH MPSIMOYronbHUKa, 0OpazoBaHHOro npsMeiMy x =0, x—4=0,
x—-2=0, paBna 20.

18. Paccrosnue no Touku 4(0;3) paBHO paccTOSHHUIO 40 OcH abciuce.

19. PasnocTs paccrosuuit go Touek A(0;10) u O(0;0) parna 8.

20. Paccrosnue 10 Touku A(2;0) paBHO pacCTOSAHHIO JO OCH OPAHHAT.

VYopaxuenune 3

21-30. Jlansl BEKTOpSI a,b,c,ds HekotopoM 6Gasuce. [lokasaTs, uto BekTOpnl &@,b,C obpasyior Gasuc, u

HaWTH KOOPAWHATLI BEKTOPA d B sToM Gasmce. CucreMy nUHeHHBIX ypaBHeHUH petiuTs MeTonoM Kpamepa.
21, a@(7:3:0), b (4:1;1), E=T:1:12), d (-11:8:5).
22, a (2;0;3), E(—9;2;10), ¢ (—4:2;10), c?(—];-Z;—IO).
23. a(12;2), b(5-2-7, z (0;5:-1), d (-2;6:6).



24, @(-2;3;1),  b(2:6:7), ¢ (4;:-1:0), d (6:=3;-5).

25. a(1:3;D), b (1:-8:2), ¢ (0;=5;3), d (3;-8;2).
26. @(2;5:-1),  b(-12-6), ¢ (=2;1;1), d (-11;-5:-1).
27. @ (-1:4:3), b (5;0:1), ¢ (~1:4;4), d (-7:8;7).
28. @ (3:3;2). b (1:2;3), ¢ (1;-1;4), d (4:-1:7).
29. @(=2:-1:1), b (2:3:0), z(—4:2;3), d (-10;-9:3).
30. @ (1;5;1), b (-2:5:4), ¢ (3;-1;2), d (4;19;9).

2 CEMECTP

Texyumnii KOHTPOJIb YCNIeBAEMOCTH
PeiiTHHr-KoHTpOAD 1

|. 3anuiuWTe anropuTM peIeHMs CHCTeMbl JIMHeHHBIX ypaBHeHMH MeTozoMm [aycca, HCMosb3ys JBa
5JIEMEHTAPHBIX Mpeobpa3oBaHMs CHCTEMBI: JeNieHHEe YpaBHEHMH Ha KOI(DQULMEHTHl MPU HEU3BECTHBIX U
BbIYMTAHHE YPABHEHHH.

2. B kakux cnyyasx HaXoJqUT NPUMEHEHHE MeTOA ["aycca peleHns CHCTeMBI IMHEHHBIX YpaBHEHHIA?

3. YTo MBI NOHUMAEM 110/ IKBUBAJIEHTHBIMU CUCTEMAMU JIMHEHHbIX yPaBHEHHWI?

4. Kakue npeobpa3oBaHUs CUCTEMBI JIMHEHHBIX YPABHEHMH HA3bIRAKOTCS AJIEMEHTAPHBIMH?

5. K cucteme Kakoro BUAa MMEET CBOEH LENbIO NpPUBEAEHWE 3a[aHHON CUCTEMBl JIMHEHHBIX YpaBHEHUH
meTojoM [aycca?

6. Kak peluaercs cucTeMa JMHEHHBIX YpaBHEHUI TPeYrojbHOrO BHIA, MOJyYeHHAs W3 MCXOAHON METOIOM
["aycca?

7. B uem 3aknroyaeTcsa NpoBepKa Moy4eHHOro pelieHUs CHCTEMbI TMHEHHBIX ypaBHEHHH?

8. CyLuecTByeT JIH BO3MOXKHOCTb, eciin "na", TO ONMUILIUTE €, pPelIeHUs CHCTEMbI JIMHEHHBIX YpaRHEHUH
meTojom ["aycca B KOMNakTHOM B 0e3 mepenuchiBaHKA 0003HaUYEHUH CaMUX HEU3BECTHBIX?

9. Kakue cucTeMbl JIMHEHHBIX YpaBHEHUH Ha3bIBAIOTCA ONpPEeNeHHBIMH, HEOTIPEIEIEHHBIMU?

10. Kakue cucTeMbl JIMHEHHBIX YpaBHEHUI HA3bIBAIOTCH COBMECTHBIMH, HECOBMECTHLIMHU?

I'1. 3anuwuTe BUA NPOTHBOPEUMBOTrO YPaBHEHHUS.

12. [losponser nu MeTtox [aycca oOHApYKUTh NPOTHBOPEHMBOE YpaBHEHME W CJHEATh 3aKJIHOYEHHE O
HECOBMECTHOCTH CUCTEMBI JIMHEHHBIX ypaBHEHHH?

[3. B yem cocTOMT 3K0pAaHOBO NpeoOpa3oBaHUe CUCTEMBI IMHEHHBIX YpaBHEHUH?

14. Onuwmure meton XKopaana—I aycca pelieHUs CUCTEMBI IMHEMHBIX YpaBHEHUH.

|5. Kakoe HEM3BECTHOE B CUCTEME JIMHEHHBIX yPaBHEHHI HA3bIBACTCS paspeLuaroium?

16. YTo Ha3biBaeTCA paspelIeHHBIM YpaBHEHHEM B CHCTEME JIMHEWHBIX ypaBHEHMid, pelIacMbIX METOLOM
XKopnana-["aycca?

| 7. Yro HazbiBaeTcs paspelleHHON CUCTeMOM JIMHEHHBIX ypaBHEeHHH?

PeliTHHr-KOHTpPOL 2
I. Copmynupyiite onpeaenerue noHstus "GyHxis”,
2. 3anuimMTe onpeleneH1e NoHATHA "GyHKUUS" B CUMBOJIMYECKOH TIornueckoil Gopme.
3. Kakwe dopmbl 3anmcu ucrnonb3yrot s obo3Hadenus GyHKLUuu?
4. Yro HasbiBaeTcs 061acTLIO ONpeseeHus (BYHKLNH, He3aBUCUMOMN MepeMeHHO# (apryMeHTOM), 0BIacTbio
3HauyeHWH QyHKLNY, 32aBUCUMOMN MepeMeHHOR?
5. B kakoM cnyvae apryMeHT Ha3blBaloT npoobpa3om, a 3HadeHue GpyHkiuu obpazom?
6. 3anuwuTe BeIpaXkeHHe Mpoobpasa uyepes obpas.
7. Yro nHazeipaeTcs obpaTHO#M GyHKUKENH?
8. Yto naseipaercs rpadukoM GYHKLMK?
9. [NpuBeauTe npumepsl HyHKLMIA.
10. YTO Ha3bIBAETCH OCHOBHBIMU 3JIEMEHTAPHEIMU (ByHKIMAMU?
I'1. Yro HaskIBaeTCa cyneprno3uLumeit GyHKuni?
12. Yo Ha3biBaeTCs aneMeHTapHOU (QyHKLMeH?



13. Yro HazkiBaeTCs KOHEYHOH M OECKOHEUHO YAAT€HHOM TOUKOH YHUCIIOBOH ocu?

14. YT10 Ha3bIBAETCS OKPECTHOCTHIO KOHEYHOH M OECKOHEUHO YyHaNeHHOM TOuYKH, Kak ed 0003HAYUTH
CUMBONTUUYECKH?

15. Uro Ha3bIBaeTCs YMCIOBON QYHKIMEH, YUCTIOBOH MOC/e10BATEIbHOCTHIO?

16. Yro HasbiBaeTCA NpeEe/ oM YUCIIOBOH NOCIEN0BATEIBHOCTH, KaK ero 0003HaYMTh CUMBOJTHUECKHU?

17. Yto Ha3biBaeTca GECKOHEUHO Masloif YHCTIOBOH MOC/e10BaATENLHOCThLIO?

18. Chopmysmpyiite onpeaenenue npeaena GyHKuH o ['eiiHe (B TepMUHAX TOC/IEA0BATEILHOCTE).

19. 3anuwure onpeaeneHue npejaena GyHkuuu no ['eliHe B noruyeckoi CUMBOIMYECKOH (hopMe.

20. Tlonb3ysace onpezeneHueM npejena QyHKUMH 1o ['eiiHe, OTBETUTh HA BOMPOC: CYLUECTBYET WM HET

npezesn 3a1aHHo# Gynkuun f(x) B TOUKe x,, €CITH CYLIECTBYET, TO HANTH €ro 3HAYEHHE:
2x? +x-3

D fl)==—

21. Cdopmynupyiite onpeaenenve npeaena ¢yHkuun no Kouwmn B obwem ciaydae (B TepMHHAX
OKpECTHOCTeH).

22. Chopmynupyiite onpeneneHue koHeyHoro npezena GpyHkunu o Kowm B KoHeYHOH Touke (B TEpMUHAX
HepaBeHCTB) ((£ — & ) — onpeaeneHue).

23. 3anuuuTe onpeneneHue npeaena Gpynkuuy no Koum B oruyeckoit

CUMBOJIMUECKOH hopme.

24. Chopmynupyiite onpeaeyieHue KoneyHoro npeaena Gpyukuuu no Kouy B 6eCKOHEUHO yaaleHHOH ToYKe
(B TEpMHHAX HEPABEHCTR).

25. Cdopmynupyiite onpeneieHue OeckoHeyHoro mpexaena (pynxumu no Kowwu B koHEUHOH Touke (B
TEPMHHAX HEPABEHCTR).

26. [lonb3ysce onpeneneHuem npeaena Gyakuny no Komu, foka3aTh CrpaBeIJIMBOCTD BBIPAKEHHH:

1) lim(2x+3)=5, 2 im 22X -0 3) lim (%) ==

x—+4m oy X+

. el 2 f(x):s'n;(-, Xz

27. 3anuwure 1 00BACHUTE CHMBOJMYECKOe 0003HAYEHHE OJHOCTOPOHHEro mpejena (yHKUMM B TOUKE
C/IeBa W Crpasa.

28. fBnsAtoTcs 1M SKBUBANEHTHBIMM OTIpeieneHus npenena ¢pyHkuud no [eifHe u mo Kowmu u pasnuyna au
LenecooOpa3HOCTbL UX NPUMEHEHHA?

29. Yro nasbiBaeTcs HeckoHeuHo OonblIoi U GeckoHeuHo Mo (yHKUMeH?

30. IpuBeaute npumep GeckoHeuHo GonblIOl U GeckoHeUHO Manlol hYHKLHH.

31. CopmynupyiiTe TEOpEMY CyLLIECTBOBAHUSA KOHEYHOTO Mpejaena pyHKLHHU B TOUKE.

32. CcopmyaupyiiTe OCHOBHBIE TEOPEMBI O NPEZeIax, HCIONb3yeMbIe I HAXOXK/ACHUS npezena GyHKUIMH.
33. 3anummTe GopMyJIBI IBYX 3aMeyaTe/IbHbIX [IpeIesoB.

34. Kakue nokajibHble CBOMCTBA (DYHKIMH B TOUKE MCCIEIYIOTCS C MOMOLIBIO Tpejena?

35. Kakue BbIpaXEHWS T[pPH HaXOXAEHUM Mpedena (QyHKUMM He MMEKT CMBICIa MW Ha3bIBAKOTCS

HeolpeAeleHHbIMU?

36. O6wacHuTE npocTefiline NPUEMBI PACKPBITHSA HEONpPENENeHHOCTEH, HCIOJIb3yeMbIe MPH HAXOXKIEHUH
npenena pyHKUKH,

37. Haligure npenenst:

. 2 2% +x2 -3 x* +2x-1
2 o 2 _ . y X Fix—1

1) lim(2x* - 3x? +2x -1}, 2 lim—— 3 lim=—=—,

o 6% 4 5% D 2 - N, —J4-
B2 R =2 5y, limy 2l F ¥ gy fm Y F X VA=

Xy +2x+]5 x—-3 xz _9 x—0 X

. 1—cos3: i "
7 lim——="2F 8) limIn 0% 9) |im[ﬂ) _

x—=0 X x=0 X X3\ X — 3



Pelituur-kontpoan 3
I. Cpopmynupyiite onpeaenesye HEMpepbIBHON B TOUKE (YHKLUMH, 3aMUIINTE YCIOBHE HEMPEPLIBHOCTH.
2. B kakoMm ciyyae CMMBOJIbI Tpefiesia U (yHKIHH MOYXKHO TIOMEHSTH MecTaMu?
3. Cdopmynupylite TeopeMbl O HETPEPLIBHOCTH OCHOBHOW 3/EMEHTapHOH (YHKLMM W 3MeMeHTapHO
(pyHKLHH B KadXK 10l TOUKe 00IACTH ONpeaeeHus.
4. Yro Ha3wiBaeTCA TOUKOM paspsiBa (yHKIHK?
. HUro HaskIBaeTCA TOYKOH paspeiBa 1-ro posa, NpUBEAUTE IIPUMED.
. Uto Ha3piBaeTcs ckaukoM (yHKLUU B TOYKE, IPUBEIUTE MIPUMED.
. UTo Ha3bIBaeTCA TOYKOH YCTPAaHUMOTO pasphiBa, MPUBEAUTE IPUMED.
. UTo Ha3kiBaeTCA TOUKOMN paspeiBa 2-ro poja, IPUBEIUTE TIPUMED.
. UTo Ha3bIBAETCA HEIJIEMEHTAPHOH (QyHKIMEH, TPUBEANTE TPUMED.

O 0O~ O\ L

IIpomekyTO4HAR aTTeCTALHSA 0 HTOraM 0CBOEHHS AHCUHIIHHBI (IK3aMEH)
Bonpocsl k 3x3amMmeny
. KomnnexcHsle yncrna.
. Heonpenenennsiit uHTerpan. OCHOBHEIE IOHATHS K CBOMCTBA.
. MeToa MHTErpupOBaHMA MO/ICTAHOBKOM.
. MeToa HenmocpeICTBEHHOrO MHTErPHPOBAHUSL.
. MeToz MHTErpUpORaHUS 110 YACTAM.
. PaunonansHble GyHKUMU.
. MHTerpupoBanue pauMoHaibHbIX ApoOeH.
. UuTerpupoBanue TPUroHOMETPUYECKUX QYHKLUH.
. MnrerpupoBanye uppanoHaabHbIX yHKIHH.
10. OnpeneneHHbli MHTErpal Kak Mpejen UHTErpanbHOH CyMMbl, [€OMETpUUECKHI CMBICT ONpeaeneHHOro
MHTErpana.
11. ®opmyna Hetotona — Jlelibuuua. MHrerprpoBanue B CHMMETPUUHBIX TMpeienax.
12. HecobcTBeHHbIE MHTErpAILL.
13. Beiuucnenue nnowaneit nnockux uryp.
14. BbluncieHye AJIMHBL JYTH TUIOCKOH KpHBOH.
15. Beluuenenue nnow@aam NoBEpXHOCTH.
16. Beruncnenue obbema rena.
17. DyHKLMH HECKONBKUX NEPEMEHHBIX.
18. Inddepenumanbhble ypapHeHus. OCHOBHbIE MOHSTHS,
19. YpaBHeHUs ¢ pa3ensiolUMHUCs IepeMeHHBIMU,
20. Onnopoausie auddepeHLnanbHbIE ypaBHEHHS.
21. JIuHelnble yparHeHHUs. Y paBHeHHE bepHyu.
22. YpaBHEeHHUs B N0JIHbIX AuddepeHumanax.
23. YpasHeHus Jlarpanxa u Knepo.
24. YpaBHeHus, 1OMyCKAIOLIME IOHWKEHHE TTOPS/IKA,
25. Jlunenele auddepeHnransHble ypaBHEHHS BTOPOTO MOPSIKA.
26. Uurerpuposanue auddepeHLHalbHbIX YpaBHEHHH BTOPOTO MOPAIKA.
27. WurerpuposaHue JMHEHHBIX OOBIKHOBEHHBIX AubdepeHLHaNbHBIX YpaBHEHHH BTOPOrO MOpAAKA C
MOCTOAHHBIMHU KO3 dULIHEHTaMH.
28. Jluneitnble HeoHOpPOAHBIE A hepeHLHabHbIE YPABHEHUS BTOPOTO MOPAIKA.
29. Jluneiinble HeonHopoansle AuddepeHUHanbHbIe YPaBHEHHS BTOPOrO MOPAAKA CO CTIEHMATBHOM MpaBoii
YaCThIO.
30. Yucnossle psabl.
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CamocrosTenbHas padoTa CTyAeHTOB
Bonpocel 1 ynpaxkHenus
Paszpen 4. OnpeseneHHell MHTErpan Kak mpeaen MHTErpanbHOil cymmbl. OCHOBHBIE CBOICTBA
OnpeneneHHoro wuHrerpaja. Ilpou3BojHas WHTerpana Mo nepeMeHHOMY BepxHemy mpeaeny. ®opmyna



Hetorona-Jleiibunua. Briuncnenne onpeleneHHOro HHTErpajia; HHTErpUPOBAHME M0 YACTAM M MOJCTAHOBKOM.
[lpuOnuKeHHOE BEIYMCIIEHHE OMpEESEHHOr0 HUHTerpana: (OopMyJisl [PAMOYTOJBLHMKOB, Tpaneudid |
Cumncona. HecobcTBeHHbIe MHTErpasibl. MCoab30BaHHe MOHATHS OMNpPEIENEHHOrO HHTErpaia B 3KOHOMUKE.

Pasnen 5. Yucnosele paael. CxoaumocTs U cymma paga. Heobxoaumoe yenosue cxoaumoctu. JleicTus
CO CXO/SILUMMKCA psaaMu. UKCIIOBEIE Ps/ibl C MONOKUTENbHBIMHU YeHaMu. JIOCTaTOUHbIE MPU3HAKK. Y CIIOBHEIE
CXOAMMOCTH MaTeMaTH4ECKHe: cpaBHeHus, [lanambepa, paaukanbHbli npusnax Kouiu, HHTErpaibHbli MpU3HaK
Kouin. 3Hakonepementble psbl. AGCOIOTHAA M YC/IOBHAS CXOAMMOCTH. 3HaKouepenyoluecs psbl. [TpusHak
JleiOHuua.

QyHkuHoHaNbHEIE  paabl. O6nacte cxomumoctH. [loHsTHe paBHOMepHOH cxomumocTH. Teopema
cxonumoctn Yebeiesa. Teopema. Beifepmrpacca. CBolicTBa paBHOMEPHO CXOAAIIMXCH pAnoB. CTeneHHbIE
psabl. Teopema Abens. Paguyc cxonumocTi. OCHOBHEIE CBOMCTBA CTENEHHEIX psijIoB. Pasnoxenue GpyHKIMi B
creneHHbie paabl. Pag Teinopa u Maknopena. [lpumenenue crerneHHBIX psSaOB K NPUOIMKEHHBIM
BBIYHMC/IEHHUAM.

Paznen 6. OcHoBHele nonATHA. JuddepeHunanbHble YpaBHEHHs ¢ pasielisIOMMMHUCS EPEMEHHBIMH.
Onxopoanele anphepeHunanBHble ypaBHEHUS MepBoro nopsaka. Jluxeiinsie quddepeHLHanbHble YpaBHEHMs
nepeoro nopaaka.  JuddepeHuuansHble ypaBHEHMd, AOMYCKAIOLIMe MOHMXKEHHe mopsaka. JIMHelHble
au(depenunanbuble  ypaBHEHHS BTOPOro MOpsijKa ¢ MOCTOSHHBIMH Kosbduuuentamu. HcenonbzosaHue
aupdepeHLHalbHBIX YPaBHEHUH B SKOHOMHYECKOH THHAMHKE.,

¥npaxuenue 1
31-40. llpumensas meton ["aycca HCKIIIOUCHMS HEM3BECTHBIX, PELLIUTL CUCTEMY JIMHEHHBIX ypaBHeHuil. Caenath
[POBEPKY HAWJEHHOTO PELIeHHS.

4x,+2x, — X, —3x, =11, 3K, = TX, + X%, —2%, =11, X+ X, =3, +2%, =8,
3 X, —6Xx, +9x, = -8, 39, <‘tlx1—2x2+x3—?x,,‘:—8, 13 {—2x1+3x2—x3+4x4:7,
3x, +4x, -3x,+ x, =10, X, +4Xx, +3x,-5x, =8, 3%, 2%, +4x, — X, =3,
2%, — 2%, + X, —2x, =0. | X, +6x, +5x, =13. |5X, +6x, +2x;—x, =1.
I ax—%,=0 X, +9%, —3x; —2x, =12, 2X, + X, +4X; — X, = -3,
14 2%, —3x%, + X, +2x, =10, 35, 4Xx, +4X, + X, + X, =2 36, ) =X +2%, - 3%, + 2%, =11,
X, +4X, — 2%, + X, = =3, 3x, +2x, —4x, +5x, = -18, 3%, — X, + 2%, 4+ X, = =2,
3%, +2x, — X;+3x, =6. | X, +4X, + Xy +6x, = -10. |5X, +3X, +6x, —2x, = 3.
X, +2X, = 5%, +3x, =1, 4x, +3x,+2x, - x, =18 2%, +3X,+ Xy — X, = 4,
17, oX, —9x, —5x, =-9, 38, <3x1+2x2—3x._‘]+2)(4:15, 3X, + X, — T Xy + X, = =27,
6x, + X, + X, —x, =10, X, + 7%, —6x,+4x, =13, —2X, =~ X, + X, ~5X, =D,
[ X+ X — Xy — 2%, = —4. X, + X, +3%,-3x, =5. X, +3X, +4x, +2x, =10.
3%, —2%, + X+ X, =8,
40. X, + X, + 2%, =11,
=X, + X, =%+ X, =0,
2%, — X, +6x, —-3x, =9.
Ynpaxuenue 2
41-50. Haiiru:
14x* -3 X+ -9x+4
e Oy WS Gs
42, a) luni— 6) lim w B) Iim—ﬂ.
= 3x? 4 x+1 x>-2 2x%+5x+2 -0 5x



o 3
43. a) lim 8—):-!—2,
=6yt —2x? +3

44. a) lim————,
=] 4 x> +8x°

4-3x—x’
45. a) llm#
e dxt +3x -1

. x'—4
6) ]lmx?_—m,
= x 4+ x-2

2
B)Ilm xo=2x=3

: 53 2 . —afx+
46. a) lim “+51 6) lim w, B) l[m3—x.
xo0 ) 4 x” +x =3 x* 4+x—6 =0 Iy 4+]—]
* P . Ax=1-2
47. a) lim M 6) lim—r 2%, B) limXX =
H°°5x +3x+4’ -2 x% —4x+4’ =5 x—=35
-4 2 . =2 . Alx+1-1
48. a) lim 2" & =2, B) lim>X
‘-*°°3 2x+5x’ =l x7 —x =0 2x
= = i YE+8—3
49. a) lim x, x & iy =% 8) B tE e
o x4 x -2 -2 x2 —4x+4’ >l 3x-3
4 = . AxP+1=1]
50. a) | lmui g e B) lim————
¥om 1)( —4x+5 .\—)—-2 4—x° x=0 x2+l6_4

YnpaxHenue 3
51-60. 3amana ¢yuxkuus y= f(x). Halitm Bce Touku paspbiBa (DYHKLMH, €ClIM OHU CYLIECTBYIOT.

[TocTpouTs rpaduk GyHKLHH.

1.2

<X x <1, EX’ x<1 x-1 x<0
51, f(x)=1 %% 1<x<2 52. f(x)=4x+1 1<x<0, 53. f(x)=<x*-1 0<x<1

3x-2 x>2 1-x, x>0. 1-x, x>1

1

1 2x, x<-1 (%%,  x<, o X<
54. f(x)=1x, -1<x <1, 55. f(x)=9x+2, -1<x<1, 56. f(x)=<-x, -1<x<1

g, x>1. \2x, x4, 2 X ol

L X X

2-x% x=D, (x*+1, x<0, 1-x,  x<1,
57. f(x)=<-x+2 0<x<2 58. f(x)=41-2x, 0<x<2 39. f(x)=42%, 1< x<2

X, x 2, X-2 x>2 8-x% x>2.

x+1  x<-1
60. f(x)=4x2-1 -1<x<2

2x, x> 2

CamocrositenbHas paboTa CTyIEHTa COCTOMT B BBINOIHEHHH 3aIaHHI TUIIOBOTO pacyeTa, ohopMIsEMOro
OTJAE/IbHBIM OTYETOM W 3AIIMILAEMOro CTYAEHTOM. MeToauueckue yKasaHus M 3aJaHus MOKHO HalTH 1o
ceeike: http://e.lib.visu.ru/bitstream/123456789/6570/1/00707 .pdf.

DOH/ OLEHOYHBIX CPEACTB JUIS TIPOBEACHUs ATTECTALMM YPOBHA c(OPMUPOBAHHOCTH KOMIIETEHLIMIA
00y4aIoLMXCA 110 AUCLMITTHHE 0)OPMIIAETCS OTAENBHBIM JOKYMEHTOM.




Ve YYEBHO-METOJUYECKOE I HHOPOPMAIIMOHHOE OBECIIEYEHUE TUCIHUILIMHBI

7.1. Kuuroobecne4eHHOCTh

HaumeHoBaHHE MUTEPATYPHI; aBTOP, HA3BAHHE, [on KHHUT OOBECIIEYEHHOCTDb
BH/1 H31laHHS, H3ATENHCTRO M30aHKA =
Konuuectso 3xk3eMnispos Hanuuue B 31€KTPOHHOM
u3nanuii B Gubnuorexe Bnl'Y B oubnuoteke Bnl'Y
cootBercTBHH ¢ PI'OC BO
1 2 3 4
OcHoBHas auTepatypa

|. KpaTkuit Kypc BeicLIEl MaTeMaTHKH 2018 http://www.studentlibrary.ru/bo

[SnextpoHnbiii pecype] / Banaun K.B, - M. : ok/ISBN9785394021039.html

Jawkos u K. -512 ¢. - ISBN 978-5-394-

02103-9.

2. Beicwas maTemMaTHKa B BOMPOCAX H OTBETAX 2016 http.//www.studentlibrary.ru/bo

[DnekTponnbiii pecype] : yueb.nocobue / J1.B. ok/ISBN9785392143726.html

Kpuukos, noa pea. B.A. Unbuna. - M. :
I[MpocnekT - 176 c. - ISBN 978-5-392-14372-6.
3. Beiciuas matemaTHka. PykoBoacTBo Kk 2018 http://www.studentlibrary.ru/b
pewenuio 3anay. T. 1 [Dnextponusiii pecype] / 00k/ISBN9785922115001.html
Jlynry K.H., Makapos E.B - M. :
GU3MATIIMT - 216 c. - ISBN 978-5-9221-

1500-1.

JlononHuUTeNBHAS THTEPATY Pa
1. Belcwaa maTeMaTnka. PykoBoacTBo Kk 2018 http://www.studentlibrary.ru/bo
pewenuio 3anay. Y. 2. [DnekTpoHHBIH pecype] ok/ISBN9785922107563.html

/ Jlynry K. H., Makapos E. B. - M. :
OU3MATIIMUT - 384 c. - ISBN 978-5-9221-

0756-3.

2. Beicwas marematvka  [DNEKTpPOHHBbIH 2016 http://www.studentlibrary.ru/bo
pecype] / C.H. Hopodees. - M. : Mup u ok/ISBN9785946666220.html
obpasosanue, - 592 c.. un. - ([Tonusid

KOHCnekT nekuuit). - ISBN 978-5-94666-622-

0.

3. Bebicwas wmatematuka. Kpatkui kypc 2018 http://www.studentlibrary.ru/bo
[DnexTpoHHbiii  pecype]:  yueb.nocobue [/ ok/[ISBN9785987045237.html

Jlakepuuk A.P. - M. : Jloroc,- 528 c. - (Hoeas
yHuBepcHTeTckas Gubnuoreka). - ISBN 978-5-
98704-523-7.

7.2. IlepnoanyeckHe H3IAAHUNA
M3BecTus By3oB. Maremaruka
MaremaTH4ecKoe MOJEIHPOBaHHUE.
HuddepeHimalbHble ypaBHEHHUS.
Yenexu MaTeMaTH4ecKUX Hayk.
7.3. Unrepuer-pecypcsbl
|. OOpaszoBaTesibHbII MaTeMaTHUYEeCKUH calfT - http://www.exponenta.ru/
2. Maremaruueckas sHUMKIONe M - hitp://allmath.com/
3. ObpazopatesbHble pecypcesl — window.edu.ru/

= L) =

8. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHUE JUCITATIJINHBI
Jlns peanusauuu JaHHOM AMCLMIUTMHBI HMEIOTCS CHELMabHbIE MOMELIEHU 1714 MPOBEASHUS 3aHATHIH
JICKUMOHHOr0 M mpakTuyeckoro Ttuna. [Ipaktuueckue paboThl npoBoasTcss B 1ab0paTOpUM YHCIEHHBIX
meTonos (405-3).
[lepeuenb UCTIONBE3YEMOro JIMIIEH3UOHHOTO MTPOrPAMMHOI0 O6eCneyeH s
1. Microsoft Excel
2. Maple
3. MATLAB



Pabouyro nporpamMmy cOCTaBMIL: %
A.¢.-M.H., mpodeccop Manageesa A.A.

Anoximcy)
PeuensenT (npejicraBuTess paboToaaTens): m;

3aM. aupekropa 1o passutuio 000 «bananey» Koxun A. B. V4 -
(noamuce)

IporpamMma paccMoTpeHa u o100peHa Ha 3acefanuu Kadeapsl @Aull
Ipotokon Ne _ fa__ ot 604 A/ rona @

3aseayromuit kabeapoii: K.¢.-M.H., foueHt bypkos B. 1.

(rmoanuce)
PaGouas mporpaMma paccMOTpeHa M 000peHa Ha 3aceaHuu yueOHO-METOIMUECKOH KOMUCCHH HallpaBIeHHUs
38.03.01 «DkoHOMMKAY.

Ipotokon Ne /ot £6.04.40.@ Tona jy/

[pencenatens KOMUCCHU: 1.3.H., npodeccop [1.H. 3axapos

(noanwucs)



JIUCT NEPEYTBEPK/IEHUS
PABOYEW ITPOT'PAMMBI JUCITATILINHBI (MOJTYJIS)

PaGowyas nporpamMma o106peHa Ha g .2/ yueOHBIA rof,
[Tpotoxon 3acenanus kadempsr No f oT 00?09 020 roja
3aBenyrouuit kacdeapoi %

PaGouas nporpamma oj1o6peHa Ha 42 Qo( /{M‘Zp?_,yqe%blﬁ rof
[Ipotokon 3acenanus xadeapsr No 4 or 30 03 .24 rona

3aBenyrouuit Ka(beﬂpoﬁ_%%/

PaGouas nporpamma onobpena na AL ~A0L3 yueGHbIii rox
Ipotoxon 3acenanus kapenpet No /0 ot 4. AL rona

3aBenyromuit kadeapoi %&4{

| —



JIACT PETUCTPALIMA U3MEHEHU
B pabouyio nporpaMMy AMCLMITIHHbI
MATEMATHUKA
obpa3zoBaTenbHON nporpaMmMbl HanpaeiaeHusa noarotoBku 38.03.01 «DxoHomuKay,
HarpaBieHHOCTb: « DJKOHOMMKA MPEANPUSATHI U opraHu3auuity (6akanarpuar)

Howmep BHeceHbl H3MEHEHHS B YaCTH/pa3ielibl Hcnonuutens OcHoBaHuHe
M3MEHEHHS paboyeii nporpaMMel ©OHO (HoMep M marta npoTokona
3acenanus kadenpol)
I
2
3
k)
4
5
3aB. Kadenpoi /

(Moanwcs) (PHO)




