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I, HEJH OCBOEHHS JUCIUIIJIMHBI

Llenpio ocBoeHus aMcuMIUIMHBL «MaremaTukay sBAseTcs (OPMHUPOBAHME Y CTYIEHTOB HABBIKOR
JIOTHYECKOr0 MBbILLIEHHS; MPAKTHYECKUX HABLIKOB WCIOJB30BAHUA MaTeMaTHYeCKHX METOA0B M (dopmyi, a
TAKXKE O3HAKOMJICHHE € OCHOBAMH TEOPETHYECKHMX 3HAHMH MO KJIACCHMYECKUM pas3/ieslaM MaTeMaTHKH |
MOJAroToBKa B 00J1aCTH NOCTPOEHUSI M UCIIOJIL30BAHMSA PA3JIMYHBIX MATEMATHUYECKUX MOJIEIEi.

3anauu:

- ﬂOﬂy‘-{EHHE OCHOBHOTIO NpeACTaB/ICHHA 0 MaTEMaTHYECKUX METOoAax IJi PELIEHHA 3a/la4 UBMEPEHHUA B
9KOHOMMKE, B YaCTHOCTH, C MCIIOJIb30BAHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOIHI;

- OCBO€HHE COBPEMEHHBIX METOJ0OB H MaTEMAaTU4YeCKOr0 MHCTPYMEHTApUs PEeLLEHUA 3a1a4 B SKOHOMUKE.

2. MECTO JUCHHUILTHHBI B CTPYKTYPE OIIOII BO
Jucumuninna «Maremaruka» oTHocHTes K 6a30Boii yacTu yyeGHOro rnaHa.
]'lpepexamwru JUCUHUIIITUHHDI. JUCLUITMHA onupaeTcH Ha 3HaHHUe NpeJMETOB OCHOBHOW
0bpa3oBaTe/ibHOI NporpaMmsel cpeaHero (MnoaHoro) obuiero oOpa3zoBaHusa: MaTeMaTHKa.

3 IIJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUWS 110 JUCHUIIJIMHE

[1nanupyemble pe3ynbrarhl 00YYeHHS MO AUCLMIUIMHE, COOTHECEHHbIE C IJIAHUPYEMBIMU pPe3yJIbTaTaMu
ocsoeHus OIMOI1

s [InaHupyembie pe3yabTaThl 00y4YeHUs 1o
P JUCLMIIMHE, XapaKTePHU3YIOLLIHe 3Tallbl
Ko dopmupyembix KoMmneTeHUHi OCBOEHMS "
(hOpMUpOBaHUS KOMMeETEHLMI (Mokazarenu
KOMIETEHLIUH
OCBOEHMSA KOMMNETEHLIUH)
I1K-10. Bnagenue HaBbikaMu YacTtuunoe 3HATHL KOJIMYECTBEHHBIE M KAYECTBEHHBIE METO/IbI
KOJUYCCTBEHHOrO M Ka4€CTBEHHOIO aHanu3a npy NpUHATUM YNPABJIEHYECKUX peLICHHIA.
aHaNu3a UHAOPMALUHU TIPU NIPUHSATHH YMeTb  NPHUMEHATb  KOJNMYECTBEHHBIE W
YTNpaBJEHYECKHX peLIeHUid,
KQYeCTBEHHbIE METO/bl aHaAM3a TNpPU [PUHATUH
MOCTPOEHHUS IKOHOMUYECKHX, o
(DUHAHCOBBIX M OPraHU3ALHOHHBIX MapKETHHIOBBIX YIPABIEHYECKUX PELLEHHH.
yﬂpaBﬂqueCKMX MOﬂeHeﬁ HyTCM UX Bﬂa}]eTb HHCprMEHTaMH KOJIHYECTBCHHOTI'O H
a/lanTalMl K KOHKPETHBIM 3a1a4am Ka4yeCcTBEHHOr0 aHasuza ISt MPUHATHS
YIpaBJIeHHUs YIpaBJICHYCCKHUX peu.leHPIﬁ 51 [MOCTPOCHHA
9KOHOMMYECKHX U (PMHAHCOBBIX MOJIEJIEH.




4. OBBEM H CTPYKTYPA TUCHHUILTHHBI

TpynoeMKoCTb JUCLMILIMHBI COCTABSET 8 3a4€THBIX eAMHMLL, 288 yaca.

Buabl yuebHo# paboThl,
BKJIIOUAs
CaMOCTOATENbHY KO
paboTy cTyaeHTOB
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1 Auanvmmecxau reoMeTpHs H 1 1-4 8 8 8 8/50%
nWHeliHas anrebpa
2 | Beenenue B aHanu3 1 5-6 4 Rl 4 4/50% Peiitunr-konrpoas |
3 | Dubgepenunanioe ol 1 7-10 8 8 8 4 /50% PefituHr-kontposns 2
($yHKUMIT OIHON NMepeMeHHOH
A [Mpumenenne auddeperHumnansHoro
HCYUCIEHHA U1 HCCNE0BAHWA 1| 11-12 | 8 8 8 8/50%
dyHKUHI H nocTpoeHHs rpadukos
5 | HeonpenenenHslit unrerpasn 1 [ 13-18 | 8 8 8 8/50% PeHTHHr-KOHTpOb 3
Beero 3a 1 cemectp: 36 36 36 36/50% 3auer
6 | OnpeneneHHblii nHTErpan 2 1-4 8 8 18 8/50%
7 | DyHKUHH HECKOIbKHX TIepeMEHHBIX 2 5-6 - 4 18 4/50% PeiliTuHr-koHTpOIb |
8 | Paawm 2 | 7-10 8 8 18 8/50% PefiTuHr-kontpons 2
9 OG6bIKHOBEHHbIE
anddepeHManbHble U pa3HOCTHBIE 2 1 11-18 | 16 16 18 16/ 50% PelTHHr-KOHTpOAL 3
YpaBHEHHs
Bceero 3a 2 cemecTp: 36 | 36 72 36/50% Ix3zamen (36)
HWroro no ancunnanne 72 72 108 72/50% | 3auer, Dx3amen (36)

Coaepxanune TeKUHOHHBIX 3AHATHIT N0 AMCHHIIHHE
1 CEMECTP

Pazoen 1. JJTEMEHTBI IMHEHHOM AJITEBPBI 1 AHAJTUTUYECKOI TEOMETPUH

I.1. TlpamoyronbHas u adduunas cucteMbl KOOpAMHAT. MeTo1 KOOPAMHAT.

I.2. Komniekcnble uucna, AeicTBus ¢ HUMH. U306pakeHne KOMIUIEKCHBIX YMCET Ha MIOCKOCTH. Moaynb
M apryMEHT KOMIUIEKCHOTO YMCa.

AnreOpanyeckas W TPUTOHOMeTpHYeckas (GOPMbI 3alHCH KOMIJIEKCHOrO YHCIIA. Qopmyna Diinepa.
[Moxasarenbhas popma 3anucu komiekcHoro ymuena. KOpHH U3 KOMILIEKCHBIX YMCel.

I.3. Bekrtopbl. JluHeiinbie onepauum Haa BEKTOpaMH. Hanpasisioume KocuHycbl W vHa BekTOpa.
YCII0BHE KOJTMHEAPHOCTH JIBYX BEKTOPOB.

1.4. CkanspHoe npowu3sBeeHHe BEKTOPOB W €ro CBOJICTBA. Jnuna BekTopa M yron mexay aBywms
BEKTOPaMH. YCJIOBHE OPTOrOHANIBHOCTH JABYX BEKTOPOB.

I.5. Cucrema BektopoB. Pa3noxeHnue BekTopa Mo cHcTeMe BEKTOpOB. JIMHelHas 3aBUCUMOCTbL U
HE3aBUCUMOCTB, DA3UChI M paHT cHCTeMbl BekTopoB. [TpocTpancTso R” | OproroHanbHOCTb.

1.6. Matpuusi. Jletictsus ¢ marpuuamu. O6parHas Mmarpuua. Paur maTpuiisl.

1.7. Onpenenurenu. Caoiictsa onpesenurereii. AnreGpanyeckue IONOJIHEHUS U MHHOpPBI. Bbluncnenue
ONpEae/IUTENS Pa3JIOKEHHEM 110 CTPOKe (CToOLLY).



1.8. CucreMbl nuHeiHBIX ypaBHeHuil. Merton laycca. Teopema Kpouekepa-Kanennn. ®opmyibi
Kpawmepa.

1.9. OaHOpoaHbIE CHCTEMBI JIMHEHHBIX YpaBHEHHMIA. DyHaaMeHTaIbLHAsA CHCTEMa PEILCHHIA.

1.10. OBuuee pewienme cucteMbl TMHEHHBIX YpaBHEHUH B BEKTOpPHOH (opme.

I.11 YpaBxenue nuuuit niockocty. Pasnnumsie (opmb1 ypaBHeHus npsamoit Ha nockocTH. Vron MEXK 1y
NpAMBIMH. PaccTosHKe OT TOYKH 0 NPAMOIi.

I.12 Kpuseie BTOpOro nopsika: OKpyHOCTb, 3JUTHIIC, runepbosia, napabona, UX reoMeTpHyecKHe
CBOWCTBA W YpaBHEHHUS.

I.13. VYpaBHenus niockocT M npsamoii B NpAMOYTOJIbHOH ~ CHCTEME KOOpAMHAT. YC/OBMSA
MApA/IICILHOCTH W NEPMEHANKYIAPHOCTH. Y TIIb MEXKY IBYMS IUIOCKOCTSAMH, MEXKLY JABYMS MPSMbIMH, MEXY
[pAMOii U nockoeTbto. [MpaMble M nockocTH B adduHHOM npocTpaHcTBe.

I.14. [losepxHocTu BTOpOro nopsaxa. I €OMETPHYECKHE CBOMCTBA ITHX MOBEPXHOCTEH, HCCIIEI0BAHHE MX
(popmbl METO10M CeueHuii.

I.15. EBkiuaoso npoctpanctBo. Hepasencetso Kowm-Byusikosckoro. Oproronanbhbiit 6asuc. [Mpouece
OpTOroHaM3auMy. Pasnoxenue BeKTopa no oproroHaabHoMy Gasucy.

I.16. CobcTBeHHble 3HAUCHMS M COOCTBEHHbIE BEKTOPBI MaTpMll U UX cBoicTBa. Teopema o Gasuce
MPOCTPAHCTBA R” 13 COOCTBEHHBIX BEKTOPOB MaTPHLbl. COGCTBEHHBIE BEKTOPDI CUMMETPHYECKON MaTpHULbI.

I.17. Keanparuuneie dopmbl R" . [lousTHe kaHOHWueckuii Gasuc. Ycnosue Sko6u. TT0N0KUTENLHO 1
OTpHuLATEILHO ONpeae/ieHHbIe KBaapaTHyuHble Gopmel. Kpurepuii Cunbsectpa.

Paszoen 2. BBEJEHUE B MATEMATHYECKHUII AHAJIU3

2.1 Muoxecrsa. Onepauun Haa MHOXeCTBaMH. YuC/I0Bble MHOMKeCTBa, [ paHu MHOXecTB. MHOXeCTBa B
R". Beinykjibie MHOXeCTBa M HX CBOHCTBA. CO OTBETCTBHE MHOKeCTB. CUETHbIE M HECUETHBIE MHOIKECTBA.
OrHotenus. OTHOIIGHHS TOKIECTBA U YTOPAJOYEHHOCTH.

2.2. Oynkuus. ODyHKUMOH@IbHOE OTHOWeEHWe. CooTBeTcTBHe. CrocoGsI 3a1aHus.  OCHOBHbIE
D/IEMCHTApHBIE (DYHKLMH, UX CBOHCTBA U rpad UK.

2.3. YuciioBbie Mnocie10BaTeNbHOCTH., [Ipexen umcnoBoit nocnenosarensHocTn. Beckoneuno mabie u
Oeckoneyno Gonbiume BenuyuHbl. CBOHCTBA CXOAALIMXCS MIOC/E0BATEILHOCTEI.

2.4. Anrebpanyeckue KOMIO3MLMH YUCIOBBIX MOCTEN0BATENBHOCTEN M HX npeaensl. Komnosuuuu ¢
HEOMPEAEIEHHOCTDIO. [IpHU3HAKH CylleCTBOBAHMS Npe/ena MOHOTOHHOI OrpaHWYEHHOH Moc/e10BaTeILHOCTH.
[lepeblii u BTOpOI 3amMeyaTenbHble npexensl. Jlemma Kanropa. Teopema bosnbuano-Beiiepurpacca. [Tpusnak
bonbuano-Kowm.,

2.5. MoHotoHHble ¢yHkunn. Komnosuuus u cynepnosuuns Qyukumii. Ilpesen ¢yukumm B Touke.
Ilpenen ¢yHkumn B GeckoHe4yHOCTH. [Ipenensl MOHOTOHHBIX (yHKLMIA. HenpepeiBHOCTE dyHKLMiT B TOuKe.
HenpepbiBHOCTE OCHOBHBIX 3/1€MEHTapHBIX BYHKUHIT, THITI pa3pbIBOB.

2.6. CpaBHeHHe GECKOHEYHO MaTbIX byHKUMI,

2.7. CaoiicTBa (yHKLMI, HCTIPEPBIBHLIX HA OTPE3Ke: OrpaHWYEHHOCTh, CYILECTBOBAHHE HAHGObILIErO
HAMMEHbLUIETO 3HAYCHHH, CYLIECTBOBAHHE [IPOMEKYTOYHBIX 3HAYEHHIL.

Pasden 3. TH®O®EPEHIMAJILHOE HCYUCJIEHUE ®YHKIMIA OHOM MEPEMEHHOI
3.1. TlpousBoanas dyHKuMH, ee FEOMETPHYECKHH CMBIC/I M CMBIC/I B MPUKIAAHBIX 331a4ax (ckopocTs,
MJI0THOCTB). DNACTUYHOCTL YHKLIMH.
3.2, TlpaBuna HaxoxueHus Npou3BoAHOH. [lpowsBoaHas crnoxHoi u obpatHOH  (yHKLMM.
HAnddepenunporanne dyHkimit, 3a1aHHBIX HESBHO U napaMeTpUYecKH.

3.3. lonarue QpyHkumuu, anddepeHumnpyemoii B Touke. M deperunan Gpynkunn u ero reOMeTpUYECKHi
CMBbICII.

3.4. Ilponssosubie u AuddepeHLHanbl BbicimX NOPSAKOB.
3.5. Teopembi ®epma, Pons, Jlarpanxa, Kowm, ux npumMeHenue. [pasuno Jlonurans.

3.6. Muorouneu u gpopmya Teiinopa. Npeacrasnenve pynumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no
(popmyne Teitnopa.



Pazoen 4. IPUMEHEHUE JUOOEPEHIIMAJIBHOI'O HCYUCJIEHUSA 1JI51 HCCJIETOBAHUW S

OYHKUUI U IIOCTPOEHUSI UX TPAOUKOB

4.1. YcnoBus MOHOTOHHOCTH (DYHKUMH. DKcTpeMyMbl (yHKLHMH, HeoOXxoanuMoe ycnoeue. JlocTarouHble

ycnoBus. OtbickaHue HaubOoJbIIEro U HAMMEHbLIEro 3HaYeHU GyHKLMKU, AuddepeHLpyeMoit Ha OTpe3Ke.

4.2. Uccnenosanue Boinykaoctd pyHkunu. Touku neperuba.

4.3. AcumntoTsl rpaduka GyHKUHK.

4.4, O6was cxema ucce0BaHUs (PYHKLHH U MOCTPOEHHUS ee rpadHka.

4.5. YpaBHeHuWe KacaTeIbHON M HOPMAJIU K IJIOCKOM KPUBOH B JJaHHOMH TOUKE.

Pazoen 5. HEOIIPEJAEJIEHHBIA HHTEI'PAJI
5.1. Ileppoobpaznas ¢pyHkuus. HeonpeaeneHHbli MHTErpan M ero cBoiicTea. Tabnuua uHrerpanos.
5.2. MeTo/ibl MHTErpupoBaHui. 3aMeHa NepeMeHHOM, WHTerpupoBaHue o uactaM. MHrerpuposanue
palMOHANBHBIX BbIPAXKEHHH, TPUrOHOMETPUYECKUX (YHKLMI, HEKOTOPbIX WPPALMOHANBHBIX (YHKLMA.
[TonsTue 0 HebepyLMXCa MHTErpaiax.

2 CEMECTP

Paszoen 6. ONNPEJAEJIEHHBIA HHTEIPAJI

6.1. 3ajaun, NpUBOALLME K MNOHATHIO ONpEAEsNEeHHOro MHTerpasa. OnpeiaeneHHbll WHTErpal, ero
reOMETPUYECKHiT CMbICI U CBOMHCTBA.

6.2. ®opmyna Helotona-Jleiibuuua, ee npuMeHeHHe U1 BLIYUCIIEHHS ONpe/1e/IeHHbIX HHTErPasioB.

6.3. 3ameHa nepeMeHHO B OMpe/IeIeHHOM HHTerpaie, MHTErpupoOBaHHe Mo YacTaM.

6.4. [1punosxeHus onpeaeeHHbIX HHTETPAJIOB.

6.5. HecobGctBeHHble MHTerpaibl. MHTErpMpoBaHHe HeorpaHMYeHHbIX (QYHKUMH M 1o OeckoHe4YHOMY
npomexyTky. HecoOcTBEHHbIE MHTErpalibl OT MOJOKHUTENbHBIX GYHKUMHA. [Tpu3HaKK cpaBHEHHS.

6.6. JIBoitHOM M TpOMHOMH HHTerpajibl, MX CBONCTBA. BbluMcileHHe KpaTHLIX MHTErpaioB MOBTOPHBLIM
MHTErPUPOBAHHEM.

Pazoen 7. PYHKIIUH HECKOJIbKHUX [TEPEMEHHbIX

7.1. OyHKUMM HECKOBKHMX nepemeHHbIX. ObnacTb onpenenenus. [Ipenen ¢pynkunn. HenpepbiBHOCTS.

7.2. Yacruele npousBoaHble. [onHblil AnddepeHLman, ero reoMeTpUYECKHii CMBICI, CBA3b C YACTHBIMM
MPOU3BOAHBIMH, IPHMEHEHHE B MPUOTHAKESHHBIX BEIYUCIICHHSAX.

7.3. YacTHble TNpPOM3BOAHbIE M TONHbIE AH(depeHUraibl BbICLIMX NOPAAKOB. HesaBucumocTsb
CMEIUAHHBIX MPOM3BOAHLIX OT NMopsiaKa AU(depeHIIHPOBAHU.

7.5. DKctpeMyMbl (DYHKUMHM HECKOJBKHMX mepeMeHHbIX. HeobXoaumoe ycloBHE 3KCTpeMyMa.
Haubonbliee u HanMeHblIee 3HAUCHUS (YHKLMM B OTPAHHYEHHOI 3aMKHYTOI 06acTy.

7.6. YcnosHbli 3kcTpemyM. Meron Muokuteneit Jlarpawxka. [Tpumepbl npuMeHeHMii npu nomcke
ONTUMAJIbHBIX PELLEHUH.

Pazoen 8. PSI]1bI
8.1. Tlonsitne unciosoro paaa u ero cxoaumoctd. Kputepuii Kown cxoauMocTH 4McioBoro psja.
Heobxoanmoe ycnosue cxonumocTi. CBOHCTBA CXOAAMXCS PAIOB.
8.2. Ilpu3Haku cXoAMMOCTH psANOB: OOLIMI NpPH3HAK, NPU3HAK CPABHEHHA, npusHak Ko, npusnak
Jlanambepa, unrerpaibublii npusnak Kowm.

8.3. llonsTue 3HaKkonmepeMeHHOro psija, abGCOMIOTHO CXOAALIErOCs psiia, YCIOBHO CXOAALLErocs psaa.
Teopema lupuxne. Teopema Pumana.

8.4. IlonsTre 3Hakouepeaytowerocs psaa. [pusnak JleiiGHuua.

8.5. [lousitwe ¢yHkuMoHanbHOrO psaga. O61acTh CXOAMMOCTH. Kpurepuit  Kown pasBHomepHoit
cxoanmoctu. [lpusnak Beliepiutpacca.

8.6. CBo¥icTBa PABHOMEPHO CXOALLMXCS PAIOB.

8.7. Crenennble paabl. Teopema Ab6ens. Paanyc cXogumocTu M crocobbl ero onpenenenus. CpoiicTBa
CTEMEeHHbIX PAIOB.



8.8. Murerpuposanue u auddepeHLMpoBanHme CTENeHHbIX PSIOB.
8.9. Paanl Teitnopa u Mainopena. [1pimerenne paaoB K NpuOIMKEHHBIM BbIHCICHHAM.

Pazoen 9. OBBIKHOBEHHBIE U@ PEPEHIIUAJIBHBIE U PA3HOCTHBIE YPABHEHHU S

9.1. NMuddeperunanbhbie ypaBHeHUs 1epBoro nopsjaka. OCHOBHbLIE MMOHATHSA: ONpPEIE/eHHE, PELleHHe,
o0uiee pewienune, yacTHoe pelleHue AupdepeHUNanbHOrO ypaBHeHus nepeoro nopsaaka. Teopema Kowm o
CYLIECTBOBAHWM W EAMHCTBEHHOCTHM peweHus (Oe3 mokasarenbctsa). Murerpaibhas kpusas. Hauanbihbie
ycnosus. 3anaya Kown. Ocobble ToukH. ['€OMETPHYECKHii CMBIC ypaBHEHMS MEPBOro MOPAAKA. JNIEMEHTHI
Ka4eCTBEHHOIO aHa/IM3a.

9.2. JlupdepeHunansuple ypaBHEHHs MEPBOrO MOpsAKa. Bujbl ypaBHeHMil M METOIbl pPELICHMS.
YpaBHeHUs ¢ paziensoMMucs nepemeHHbiMu. Heronusie ypaBHenus. Jluneiinble ypaBHeHHs, 0HOPO/IHbIE U
HEO/IHOPO/IHbIE,

9.3. NuddepeHunanshbie ypaBHeHHs BTOporo mnopsaka. OcHoBHble noHATHA. Teopema Koww o
CYUIECTBOBAHUM W €AMHCTBEHHOCTH pelueHus (0e3 nokas3arenbera). 3agava Kowm. YpasHenus, gonyckaroomme
MOHHIKEHHUE MOpPsIKA.

9.4. Jlnddepenunanshbie ypaBHEHMs BTOPOro mnopsjaka. JIMHEiHbIE ypaBHEHHS, OJHOPOJHbIE W
HEO/IHOPOHbIE.

9.5. Jluneiinsle quddepeHIraTbHble ypaBHEHH BTOPOro MOPSAAKA ¢ MOCTOSHHBIMU KO3 (GULMEHTaMH.
Kpaesas 3anauva.

9.6. JlnpdepeHumanbHple ypaBHEHHs BBICIIMX MOPAAKOB. CuCTeMa ypaBHEHMi MEPBOro mNopsaKa.
Hopmanshas ¢opma. Teopema Koum. 3anaua Koww u kpaesas 3azaua U ypaBHEHHsA 7-TO MOPSKA.
Jluteinbie ypasHenus n-ro nopsaka. JIuHeiiHbie ypaBHEeHHs #-r0 NOPS/AKA C MOCTOAHHBIMM KO3 dHULMEHTAMK.

9.7. Jluneiinbie OOBIKHOBEHHbIE pPa3HOCTHbIE ypaBHeHMs. OcHOBHble TOHATHA. CETKM M CeTOYHbIe
(pyHkunn. OaHopoaHsie M HEOHOPOAHBIE YpaBHeHHs. CBONCTBA pelleHHi.

9.8. Pewenne NuHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPaBHEHWIl ¢ MOCTOAHHBIMM KOd(dHLMEHTaMK.
[Tpumepbl. CucTeMbl TMHEHHBIX PA3HOCTHBIX YPABHEHUH MEPBOTO MOPAKA.

Coaep:xanne NnpakTHYECKHX 3AHATHIT 10 IHCIHILIHHE
1 CEMECTP

Pazden 1. Inementol uneiinoii aareSps1  aHAAHTHYECKOI reoMeTpHH,

Pewenue 3a1au no remam.

Tema 1.1. KomnniekcHble yncna, JeidCTBUS ¢ HUMMU. H300paxkeHne KOMIUIEKCHBIX YHCEN HA [/I0CKOCTH.
Monynb W aprymeHT KOMIUIEKCHOTrO uucna. AnreGpanueckas u TPUrOHOMETpHYecKas (opmbl 3anucH
KomriekcHoro uucna. @opmyna Ditnepa. [lokasatenbHas opMa 3anucH KOMILUIEKCHOrO YHCA. Kopuu u3
KOMIICKCHBIX uncen. Bekropel. JInnelinbie onepauuu Haj Bektopamu. CkanspHoe Npou3BeaeHme BEKTOPOB M
€ro ceoiicTea. JlinHa BeKTOpa M yron MexJay AByms BekTopamu. 1.5. Cucrema BEKTOpPOB. Pa3noxeHue BekTopa
M0 CHCTEME BEKTOPOB.

Tema 1.2. Marpuupi. [leiicteus ¢ marpuuamu. OGpaThas matpuua. Panr marpuusl. Onpeaenurenu.
Caoiictea onpenenuteneil. AnreGpanyeckue [OMOJHEHMS M MHHOpbLI.  Bbluvcnenuwe onpepenurens
pasjioxkennem no ctpoke (crondity). Cucremsl MHEHHBIX ypaBHenuit. Meton [aycca. Teopema Kponekepa-
Kanennu. ®opmynsl Kpamepa.

Tema 1.3. OnHopoaHble cHCTEMbI TMHEHHBIX YpaBHEHHIA. DynaamenTanbHas cuctema petuenuii. Obuiee
PCLICHHE CHCTEMbl JHMHEHHbIX ypaBHEHMii B BEKTOPHOH (opme. YpaBHEHHEe JMHMI MIOCKOCTH. Pazinuubie
(opmbl ypaBHEHHS NPAMOIA Ha MIOCKOCTH. Yron MEXIY NpAMBIMH. PaccTosHue oT TOYKHM 10 Npsmoii.

Tema 1.4. Kpusbie BTOporo nopsaka: okpysHOCTb, JIHIIC, runepbona, napabosa, X reoMeTpHUecKUe
CBOWCTBA W ypaBHEHMsA. YpaBHEHMA MIOCKOCTH M MPAMOii B NPAMOYTOILHON CHCTEME KOOpAMHAT. YC/oBMS
114pAIACILHOCTH W NEPIICHANKYISPHOCTH. Y IIbl MEXKIY ABYMS MIOCKOCTAMH, MEXKY ABYMS MPAMBIMH, MEXK/LY
NpsAMON 1 niockocTbio. [Tpsmble U nockocTH B adduHHOM mpocTpaHcTee. [loBepXHOCTH BTOpOro nopsjka.
['eomeTprueckme CBOMCTBA ITUX MOBEPXHOCTEH, HCCIIEIOBAHME HX (opMbI METOIOM CeueHMii.



Pazoen 2. Beeaenue B MaTeMaTHYeCKHil anau3.

Pewenne 3ana4 no temam.

Tema 2.1. ®yuxkumsa. ®@yHkunmoHanbHoe oTHoweHue. CoorBeTcTBue. CnocoObl 3anaHus. OCHOBHbIC
J/leMeHTapHble (PyHKLMH, UX cBoiicTBa U rpaduku. YucnoBele nocnenosatenvHocTH. [lpenen  uuciosoit
nocsiesoBatebHOCTH. beckoHeuHo Manbie M OeckoHeuHo Oosblive BenWuuHbl. CBOMCTBA CXOAALIMXCH
MoC/1e10BaTe/IbHOCTEH. Anrebpanueckue KOMMO3HUMHM YUCIOBLIX MOC/IE10BAaTENLHOCTEH H HX MpEaeibl.
Komnosuumu ¢ HeonpeaeneHHocTbio. [Ipu3Haku CylLEeCTBOBaHMA npelena MOHOTOHHOH OrpaHH4eHHOMN
nocnenosarenbHocTH. Tlepsbiii 1 BTopoi 3ameuatenbHbie npeaensl. Jlemma Kauropa. Teopema bonbuaHo-
Beiiepwrpacca. [1pusnak bonsuano-Kouwn.

Tema 2.2. Tllpenen ¢yHkumn B Touke. [lpenen ¢yHkumu B OGeckoHeuHocTH. [lpenenbl MOHOTOHHBIX
(byHKLHMH. HenpepbiBHOCT yHKLMIA B TOuKe. HenpepbIBHOCTh OCHOBHBIX 3J1eMEHTApHBIX QYHKUMA. THMbl
paspbiBoB.  CpoiicTBa  (QyHKUMH, HEMpepbiBHBIX HAa OTpPE3Ke: OrPaHHYEHHOCTh, CYLIECTBOBAHME
HauOObILEro U HAMMEHBILEro 3HAYEHHI, CyLIIeCTBOBAHHE MPOMEXKYTOUHBIX 3HAYECHHH.

Paszoen 3. Inddepenunanbuoe neuncaenne GyHkuuii o Hol nepemenHoil.

Pewienue 3a1a4 no remam.

Tema 3.1. [lpousBoaHas (YHKUHMM, €€ T€OMETPHYECKHH CMBIC M CMBIC] B NPHKIAIHBIX 3ajaqax
(cKOpOCTb, MIOTHOCTB). DNACTHYHOCTL QyHKLMHU. [IpaBuia HaxoXkaAeHHsA MPOU3BOIHOM.

Tema 3.2. IlpousBoaHas cnoxHoit M oOpaTtHOi ¢yHkumu. duddepeHumposanue GyHKUMIH, 3a1aHHBIX
HESIBHO W MapaMeTPHYECKH.

Tema 3.3. [loustne dyHkuun, auddepeHunpyemoir B Touke. Jluddepenunan ¢yHKUMH | e€ro
reomMeTpuueckuit cmbicil. [1pousBoaHble U A depeHIMalIbl BLICLIMX MOPAAKOB.

Tema 3.4. Teopemsl @epma, Pons, Jlarpanxa, Komu, ux npumenenue. [1pasuno Jlonurana. Muorouien
u opmyna Teitnopa. [peacraBnenne pyHkumit exp(x), sin(x), cos(x), In(1+x), (1+x)° no dopmysne Teitnopa.

Pazoen 4. llpumenenne nuddepenunabLHOro HCHHCIGHNs 115 HeeaeioBanus GyHKumii u nocTpoenus
HX rpaHKoOB.

Peluenue 3a1a4 no Temam.

Tema 4.1. VYcioBHs MOHOTOHHOCTH (YHKUMH. OKCTpeMyMbl (YHKUMHM, HeoOX0aMMOe YCIOBHE.
JloctaTo4uHbIE YCIOBHS.

Tema 4.2. Otbickanue HaubONbLIIEr0O M HaMMEHbILIEro 3HaYeHWH QyHkuuM, auddepeHLHpyemoil Ha
OTpEC3KE.

Tema 4.4. UccnenoBanue BLIMYKIOCTH DYHKIIMH.

Tema 4.5. Touku neperuba. Acumnrorsl rpaduka pyHkunn. OOwias cxema uccieoBaHUs QyHKLMU U
nocrpoenus ee rpaduka. YpaBHeHHe KacaTe/IbHOM U HOPMATH K MIIOCKON KPHBOH B aHHOM TOYKE.

Pazoen 5. Heonpenenenubiii uurerpaJ.
Peluenue 3amau no temam. _
Tema 5.1. TlepsooGpa3nas dyHkuus. HeonpeaeneHHbIH HHTErpai U ero CBoiCTEA.
Tema 5.2. Tabnuua uHTerpanos.
Tema 5.3. Meroapl HHTErpupoBaHus. 3aMeHa NepeMEHHOM, HHTErPUPOBAHME 110 YACTSIM.
Tema 5.4. MuterpupoBaHue paLMOHAJIbHBIX BbIPAKEHMIA, TPUTOHOMETPUYECKUX (DYHKLHMI, HEKOTOPBIX
uppauoHanbHbiX GyHKuuit. [TonaTre o HeGepyLuMxcs WHTerpaax.

2 CEMECTP

Pa3zoen 6. Onpenenenublii HHTErpaJ
Pewenue 3a1a4 no remam.

Tema 6.1. 3anaum, npuBossIIMe K NOHATHIO ONPEAENEHHOTO HHTErpaa. OnpeneneHublii uHTErpa, ero
reOMETPHYECKHI CMBICT U CBOMCTRA.

Tema 6.2. ®opmyna Hetorona-JleiiGHuua, ee MPHUMEHEHHUE JUI BBIYMCIICHUS ONpENeICHHbIX MHTErPasIoB.
3avena nepeMeHHO B ONpe/ieNIeHHOM UHTerpane, MHTErPUPOBAHUE 110 YACTSM.



Tema 6.3. Ilpunoxenus onpeneneHHsix WHTerpanos. HecoGCTBeHHbIE MHTErpabl. Wurerpuposanue
HEOrpaHH4eHHbIX  QYHKUMH M 1o GeckOHeYHOMYy mpoMmexkyTky. HecoGcTBeHHblE UHTErpaibl  OT
MONOKHTE/IbHBIX QyHKLMA. [1pu3Haku cpaBHeHus.

Tema 6.4. JIBoiiHOi#i 1 TpoiiHO# MHTerpasibl, UX CBOHCTBA. Bhunc/ieHHe KpaTHBIX MHTErpaloB MOBTOPHBLIM
MHTErPUPOBAHUEM.

Pazoen 7. DyHKIHH HECKOILKHX EPEMEHHBIX
Pewenue 3anayu no remam.

Tema 7.1. OyHKUMM  HECKOJILKMX nepemeHHbIX. OO6nacth onpemenenus. [lpeaen (hyHKLMK.
Henpepeisrocts.  YactHele npoussoamsie. [Monnelii auddepenuuan, ero reOMETPHUYECKHI CMBbIC/, CBA3b C
HaCTHBIMH MPOM3BOJHBIMH, IPHMEHEHUE B MPUOIMIKEHHBIX BbIYHUCICHUAX. YacTHele MpOW3BOAHBIE U

nosHele AupQepeHunabl BbICIIMX MOPAAKOB. He3aBUCHMOCTL CMEIIAHHBIX MPOM3BOAHBIX OT nopsjaka
AnpepeHLUpoBaHHMS.

Tema 7.2. Dkcrpemymbl (yHKLMM HECKONbKMX nepemeHHbIX. HeobGxoammoe ycioBue IKCTPEMYMa.
Hanbonbuiee n HanmeHbliee 3HaUeHHs (yHKUHMM B OTPAHHYEHHOM 3aMKHYTOH o0nacT. Y ClOBHBIH
dKkeTpemym. Metoa muoxuteneit Jlarpanxa. [1pumepsl npUMeHeHHUI IPH NOKMCKE ONTUMATBHBIX PeLLCHHil.

Pazoen 8. Paabi

Pewenue 3amau no remam.

Tema 8.1. [Nonathe uncnoBoro psiga u ero cxogumoctu. Kputepuii Kowm cxoamMocTH unc/iooro psna.
Heobxonmmoe ycnosue cxomumoctn. CBOWCTBA CXOAALIMXCA PANOB. [IPMIHAKM CXOAMMOCTH PAZO0B: OBLLMI
NMPU3HAK, NPH3HAK CpaBHEHUA, nMpu3Hak Koww, npusnak JlanamGepa, unrerpanbHbiii npusnak Ko,

Tema 8.2. [NoHaTHe 3HaKOTEpPEeMEHHOrO psija, aGCONIOTHO CXOIAWIErOCA Psja, YCAOBHO CXOALLErOCH
psina. Teopema Jlupuxie. Teopema Pumana. [Tonstue 3Hakouepenyiowerocs psza. [pusnak JleiiGHuLa.

Tema 8.3. llonarue dyHkuroHanbHOro paaa. O61acTh CXOAMMOCTH. Kpurepuit Komm pasHomepHoii
cxoaumocty. [1pusnak Beiiepwtpacca. CoiicTBa paBHOMEPHO CXOAALMXCA PSIOB.

Tema 8.4. Crenennble pagbl. Teopema AGens. Paamyc cXoamMocTH M crocobbl ero onpezaeneHus.
CsoiicTsa crenenHbiX psaos. MuTerpuposanue u AnddepeHumrposanne creneHHbix paaos. 8.9. Paasl Teiinopa
1 Maksiopena. [lpumeHeHHe paioB K NpUGAMKEHHBIM BBIYHCIIEHUSAM.

Pazoen 9. OGbiknosennbie 1udepeHnunanbubIe  Pa3HOCTHBIE YPaBHeHHs

Pewenue 3ana4 no temam.

Tema 9.1. Jludpdepenunantshble ypaBHeHHs MepBOro nopsnka. OCHOBHBIE TMOHSTHS: OMNpejaeieHHe,
peluenue, obliee pelieHue, 4acTHOE pelieHne AUMdEPeHIMATbHOrO ypaBHeHUS nepsoro nopsjaka. Teopema
Kown o cywectBoBaHMM M eaMHCTBeHHOCTH pewenus (Ges AokaszaresibeTBa). MHTerpanbHas Kpusas.
Havanbhele ycnoBus. 3anaua Kowu. OcoBble Toukm. ["eoMeTpuueckuii cMbicn ypaBHenus nepsoro nops/ika.
DIeMEHTbI Ka4eCTBEHHOTO aHAJIM3a.

Tema 9.2. Jlupdepenunanshsie ypapHeHus NepBoro nopsaka. Buael ypaBHeHHH W MeToabl pelueHus.
YpaBHEHUs ¢ paseNstoumMMucs nepeMeHHbiMU. Henonubie ypaBHeHusl. JInHelHbIe ypaBHEHUs, 0IHOPOAHbBIE 1
HEOIHOPOHbIE.

Tema 9.3. JIupdeperunansubie ypasHenus BTOpOro nopsaka. OcHoBHble noHaTHA. Teopema Kown o
CYUICCTBOBAHNH M €IMHCTBEHHOCTH peluenns (6e3 fokasarenbersa). 3anaua Kown. YpasHenus, J0MnycKaloume
NOHHIKEHHUE MOpPs KA.

Tema 9.4. Jludpdeperunansusie ypasHenus BTOpOro nopsjka. JIuHeiiHble ypaBHeHHA, OAHOPOHbIE W
HEOJIHOPO/IHbBIE,

Tema 9.5. Jluneitnbie auddeperunanshbie YPaBHCHHA BTOPOrO MOpAAKAa ¢ MOCTOSHHBIMH
koa(puunentamu. Kpaepas 3azauva.

Tema 9.6. lupdepenumansubie ypaBHEHUS BHICIINX nopsikoB. CHCTEMa ypaBHEHHIl IEPBOro NopsiaKa.
Hopmanbhas dopma. Teopema Kowm. 3amaua Koww u KpaeBas 3aja4a /Ul ypaBHEHHs An-TO NOPAJKA.
Jluneiinble ypaBHeHus n-ro nopsika. Jlnneiinsie YPaBHEHHA n-ro Nops/Ka ¢ NOCTOAHHBIMHU KO3 duLenTamu,

Tema 9.7. Jluneiinsle o6GbikHOBeHHbIE Pa3sHOCTHBIE ypaBHeHUs. OcHOBHbIE NMOHATHA. CEeTKM U CeTOuYHbIC
(pyHkumn. OxHopoaHsie u HEOHOpOAHbIE ypaBHeHUA. CBoHcTBa peleHuil.



Tema 9.8. Pewenue JMHEHHBIX OBBIKHOBEHHBIX Pa3sHOCTHBIX  YPaBHEHHH C MNOCTOAHHBLIMH
koo dpuumentamu. [pumepsr. CHcTeMbl TMHEHHbIX PasHOCTHBIX ypaBHEHHIi MEPBOro Mopska.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

B npenojaBanuu aucumMnanuel «Matematukay MCIIOJIB3YIOTCA  pa3Ho00pasHble 0Opa3oBaTe/bHbIC
[CXHOJIOTHH KaK TpaMLIMOHHBIC, TAK U ¢ NPUMEHEHHEM aKTHBHBIX H HHTEPAKTHBHBIX METOJ0B 0Oy eHHS.
AKTHBHbBIC U HHTEPAKTHBHBIE METO/IbI 00YYEHMUS:
® MHTEPAKTHBHbIE JIEKLMHU (110 BCEM TeMaMm).

6. OHEHOYHBIE CPEJCTBA U1 TEKYLIET'O KOHTPOJIS YCIIEBAEMOCTH,
[IPOMEXYTOYHOM ATTECTALIMHU 110 UTOTAM OCBOEHHUSI TUCHMILIMHBI U YYEBHO-
METO/IHYECKOE OBECITEYEHUE CAMOCTOSITEJBHOM PABOTHI CTYJAEHTOB

1 CEMECTP

Texymmuii konTpoab yenesaemoctu
PeiiTuur-kourposs 1

I. Chopmynupyiite onpeseneHue mNOHATHS “‘cHcTeMa KOOPAMHAT Ha MpAMOM, HAa TIUIOCKOCTH, B
pOCTpaHCTBE.

2. Yro HaspiBaeTCs Ga3UCOM CHCTEMBI KOOPIHHAT Ha NpAMOH, Ha MJIOCKOCTH, B 1pocTpaHcTe?

3. Yro Ha3eiBaeTcs BekTOpOM?

4. Kak 3anatb BEKTOp, ONMpeaeNHTh ero JUTHHY, HAaNpaBieHUe U MPOEKLUH B JIEKAPTOBOMH MPAMOYroJibHOM
CHCTCME KOOPJMHAT Ha MJIOCKOCTH, B MPOCTpaHcTBe?

5. Yto HasbiaeTcs neKkapToBoif OpTOHOPMHMPOBAHHON CHCTEMOI KOOPAMHAT Ha MJIOCKOCTH, B npocrpaHcTBe?

6. 3anuuwure Gopmyny pasnoxeHus BEKTOpa Ha COCTaBIIAIOLIME B JIEKAPTOBOW MPAMOYrOLHOM CHCTEMe
KOOPAMHAT Ha MJIOCKOCTH, B MPOCTPAHCTRE.

7. Y10 HasebiBaeTcs paanycoM-BeKTOpom?

8. 3ajaiTe TOUKY M HapHCyiiTe eé NoJIoKeHHe Ha NPSMOH, Ha MJIOCKOCTH, B IPOCTPAHCTBE.

9. 3anaiite KOOPAMHATBI YETHIPEX BEPLUMH TPEYroibHOI MUPaMH/Ibl U HAPUCYHTE TOJI0XKEHUE MUPAMH/IbI B
POCTPAHCTBE.

10. annwmre Gpopmyny paccrosuus mexay ABYMSA TOYKaMH Ha IJIOCKOCTH, B IPOCTPAHCTBE.

I'l. Yro HasbiBaeTCs CKaNApHBIM NPOU3BEACHHEM ABYX BEKTOPOB, CKaJIApPHOE MPOU3BEJCHUE — ITO YHUCJIO
WJIH BEeKTOp?

12. 3anuiwmre Gopmyny cKansipHOro npousseeHus H€pe3 KOOPAMHATBI MEPEMHOKAEMbIX BEKTOPOB.

13. Kak onpesenuts yron MEHKY NBYMS BEKTOPAMH C MOMOLLBIO CKAIAPHOTO NPOU3BEACHHS?

14. KakoBbl criocoGbl 3aanms npsaMoi, 3anummre pasnu4Hble POPMbI ypaBHEHHs MPAMOI Ha MJIOCKOCTH.

I5. KakoBbl cnocoGbl 3amauus MI0CKOCTH, 3amuIUTe pasiinyuHble (OpPMbI YpaBHEHMS MJIOCKOCTH B
pOCTpaHCTBE.

16. Kakue BexTopbl Ha3bIBalOTCS KOJTMHEAPHBIMH, KOMIUTAHAPHBLIMH?

I'7. Yro HasbiBaeTcs maTpuLeii?

[8. Yro nasbiBaeTcs onpenenutenem MaTpULbI?

19. Kak BbluMcanTs onpenenurens 2-ro, 3-ro M n-ro nopsaKa MeToa0M pasjoKEeHHs M0 3/1eMeHTaM Jr0oil
CTpOKH 1 Jitoboro cronbua?

20. Yro HasbiRaeTCs BEKTOPHBIM [POHM3BEICHHEM JIBYX BEKTOPOB; BEKTOPHOE MPOM3BEAECHHE — ITO YHCIO
Win BekTop?

21. 3anuwmre hopmyny BekTOpHOrO MPOM3BE/ICHHA YCPe3 KOOP/IHHATBI NIEPEMHOKAEMBIX BEKTOPOB.

22. Kak onpeaenutsb mniomwasus TPEYrO/IbHHKA ¢ NMOMOLILK) BEKTOPHOIO MPOM3BEACHHS, KAKOBbI LOJIKHbI
ObITh HCXO/HBIE JAHHBIE?

23. YTo Ha3bIBaeTCA CMEIAHHbIM MPOM3BEICHHEM TPEX BEKTOPOB; CMELUAHHOE MPOM3BEAEHHE — 3TO YHCIO
UK BeKTOp?

24. B 4eM COCTOMT reoMeTpuueckuii CMbIC/T CMELIEHHOTO TNPOU3BE/ICHUs TPEX BEKTOPOB?



25. 3anuwmre GopMyITy CMEIIaHHOTO MPOU3BeAeHUS 4€pe3 KOOPAHHATDI [IEPEMHOMKAEMBIX BEKTOPOB.

26. 3anuiwmTe yCI0BHE KOMIIAHAPHOCTH TPeX BEKTOPOB C [OMOLIBIO CMELLIEHHOTO MPOM3BEIEHMS.

27. BeiBeauTe ypaBHEHHE IIIOCKOCTH € MOMOLLBIO YC/IOBHS KOMIUTAHAPHOCTH TPEX BEKTOPOR.

28. Kak onpenenuts 06beM TpeyroibHOI MHPaMH/Ibl C MOMOUIBIO CMELUAHHOIO TPOW3BE/IEHHSA Tpex
BEKTOPOB?

29. 3anuuKMTe ypaBHeHME MJIOCKOCTH, MPOXOJALIEH Yepe3 TPU 3a[aHHble TOUYKH; B YEM COCTOMT CMbIC)
KO3 PUUHEHTOB 9TOr0 ypaBHEH#HA?

30. KaxoBbl ciocobb! 3ananus npsamoii B MpOCTpaHCTBE?

31. 3anuwuTe ycnoBHe KOJIMHEAPHOCTH JIBYX BEKTOPOB.

32. 3anuumnre KAHOHUYECKHE YPABHEHNS NPsAMO# B MPOCTPaHCTBE.

Peiituur-konrposs 2

- UTo Ha3bIBAETCA KPMBBIMM JIMHUAMM BTOPOTO MOPsAKa?
. 3anuunTe oOLUME ypaBHEHMS KPUBBIX JIMHHIA BTOPOro Mnopsiaka.
- UTO Ha3bIBAETCSA OKPYIKHOCTBIO, B UEM COCTOMT OCHOBHOE CBONHCTBO OKPYKHOCTH?
- 3anuiInTe KAHOHHYECKOE YPaBHEHHUE OKPYIKHOCTH.
- Kak 1o Buay kaHoHMYeckoro ypaBHeHHs OKpYKHOCTH YCTAHOBMTb KOOPJMHATHI LIEHTPa OKPYXKHOCTH M
paanyc?

6. UTo Ha3bIBAETCA SITHIICOM, B YeM COCTONT OCHOBHOE CBO¥CTBO 2/171Mnca’?

7. Kakue TOYKH NockocTH HasbiBaloTes GoKycaMu dJuiunca?

8. 3anuwKTe COOTHOLIEHWE MEXKIY UTMHAMH GONBIION U MAIOI MOJIYOCEH IJJUIMNCA W PacCTOSHHEM OT
LEHTpa 3/1mnca 10 (okyca.

9. 3anuwuTe KAHOHHYECKOE ypaBHEHHE JIUTUIICA.

10. Kak no Buay ypaBHeHMs 51IMICA YCTAaHOBHTE KOOPJHHATHI €ro LEHTpa M JUIHMHBI 0ONbIIOH M Masof
nonyocei?

I'l. Yro HaseiBaeTcs runepGonoii, B 4eM COCTOMT OCHOBHOE CBOMCTBO runep6obi?

12. Kakue TOUKH MJIOCKOCTH HA3BIBAKOTCH (okycamu riunep6os1b1?

I3. 3anuwmre cooTHOWIEHHE MEXKIY JUIHHAMH JEHCTBHUTENBLHOM M MHHMMOH nonyoceii runepbonsl u
paccTosHWEM OT LeHTpa runepbosl 10 gokyca.

14, anuuimMTe KaHOHWUYECKOE ypaBHEHHE runepoobl.

15. Kak no Buay ypaBHeHns runepGonsl yeTaHOBUTS KOOp/IMHATBI €€ LeHTpa M JUIMHBI AeHCTBUTENLHON M
MHUMOM nosyoceii?

16. 3anuunTe ypasHeHue acCUHMIITOT runepoobl.

I'7. Yro HasbiBaeTcs napaboioii, B ueM COCTOMT OCHOBHOE CBOHCTRO napabone?

I8. Kakas Touka niockocTu HasbiBaeres tokycom napabosbi?

19. Yro HasbiBaeTCA AMPEKTPHCOI napaboJibl, 3aNMIIMTE YpaBHEHHE JUPEKTPHUCHI.

20. 3anuiwmTe KAHOHHYECKOE ypaBHEHHE napaboJsl.

21. Kak no Buay ypaBHeHus napabosibl yCTAHOBHTb KOOPIMHATI BEPLIHHBI napabosibl U MnonokeHue
JIMPEKTPUCHI HA MJIOCKOCTH?

22. 3anuwmre o0Liee ypaBHeHHe OKpPYXHOCTH, 3/uIunca, runepOoibl 1 napabosibl.

23. Tlpu KaKuX ycrnoBusiX u3 obIuero YPABHEHUA OKPYIKHOCTH, JJUIMIICA, FHNep6osib, napaGosisl rnojiyyaem
obliiee ypaBHEHHE OKPYXHOCTH, 0bLiee YPaBHEHHE d/IMNCca, obliee ypaBHeHHe runep6olibl, obuiee yYpaBHeHHUE
napabo.ibi?

24. Beinonuure npeobpazosanue obulero ypasHeHus OKPYHHOCTH K BMJy KaHOHHYECKOrO ypaBHEHMsI
OKPYHKHOCTH.

25. Beinonuure npeobpasosanue o6wero YPABHEHHA SJUTHIICA K BHAY KAHOHHYECKOTO YpaBHEHHS 3THIICA.

26. Bsinonuute npeobpa3oBanue o6iero YPaBHCHUA runepbO/bl K BUAY KaHOHHYECKOIO YPaBHEHHUS
runepooibl.

27. Beinonuute npeobpasoBanue obuiero YPaBHEHHA napalbonbl K BMAY KaHOHHYECKOrO YpaBHEHHUs
napadoJiel.

Do L) ) —



Peiitunr-konrposs 3

I. Yro wasbiBaeTcs adpuuHON, wan  obuieit AEKapTOBOW, CHCTEMOH KOOpAMHAT B TPEXMEPHOM
MpocTpaHcTBe?

2. Yro HasbiBaeTes Gasucom adUHHOM CHCTEMBI KOOPIHHAT?

3. YTo Ha3bIBaeTCS KOOPAMHATHOI MIOCKOCTEIO?

4. Kaky1o npo6nemy nossosser pewm s cHeTeMa KOOpAHHAT?

5. Yro HasbiBaeTcs adDUHHBIMH KOOPAMHATAMY TOYKH npocrpaHcTBa?

6. Kax, ucnosb3ys nnHeiinble onepaumnn Haj BEKTOPAMH, pa3/iOKUTL PajiMyC-BEKTOP MPOU3BOJILHON TOUKH
MPOCTPAHCTBA HA COCTABJIAOLUME 110 KOOPIAMHATHBIM 0CAM?

7. Yro Ha3bIBaeTCA JIEKAPTOBOH KOCOYTOJIBHOMN CHCTEMOI KoopauHar?

8. B kakom ciyuae adduHHAas cucTeMa KOOPAMHAT CTAHOBMTCS NPAMOYTOJIbHOM OPTOHOPMHPOBAHHOI
CUCTEMON KOOpAHHAT?

9. 3anuwuTe ycnoBMe, NPM KOTOPOM Ha Tpex BEKTOpPaX, KaK Ha CTOPOHAX, MOXHO IOCTPOMTh
napaniesienunea.

10. 3anuwnTe ycnosue, npu KOTOPOM Tpu BEKTOpa 00pa3syloT 6a3uc CHCTEMBI KOOPIMHAT.

ITpomeskyTounas arrecTauns no HTOraM 0CBOCHHS AHCIHILTHHBI (3ayver)
Bonpoce! k 3auery
- Matpuubl. JleficTBus Haa MaTpuuamu.
. Onpeaenurenu. CBolicTBa onpeaennTeneii.
. ObparHas marpuua.
. Panr marpuusb.
. CucTeMBl JIMHEHHBIX YpaBHEHHIA.
. Teopema Kponekepa-Kanennu.
. @opmy bl Kpamepa. Meron aycca.
- Bektopbl. Jluneiinbie onepaunn Han BeKTopaMmu.
. Ilpoekums BekTopa Ha ock. Pasnoxenue Bektopa o OpTam KOOpAMHATHBIX OCEH.
- Monyns Bexropa. Hanpasnsiiowme kocuHychl.
- JIelcTBUS Hal BEKTOPAMH, 3a1aHHBIMH MPOESKLMSMM.
. CkansipHoe npow3sBe/ieHne BEKTOPOB M ero CBOHCTBA.
- BexTopHoe npousBenenne BEKTOPOB 1 ero cBoiicTBa.
- CMellanHoe Npon3Be/IeHHe BEKTOPOB 1 €ro CBOHCTRA.
. CucTema KOOp/IMHAT Ha IOCKOCTH, [1peoGpa3oBatue cucTeMbl KOOpAMHAT.
. YpaBHeHUs NpsMOi Ha MJIOCKOCTH.
- MHoxecrsa. Uncosbie MHOKeCTBA. MHOKECTBO A€HCTBUTE IBHBIX YHCE.
- Hucnossle npomexyTku. OKpecTHOCTb TOYKH.
- D@yHkuus. CriocoObl 3aanus GpyHkumit. OcHOBHbIE XapaKTepUCTUKHU PYHKLMIA.
20. OGparnas dynkums. Cnoknas GyHKUMS.
- IlocneoBarensHocTi. Yncnoras nocneosarenbHOCTS.
22. [1penen 4uCOBOM NOC/IEA0BATEILHOCTH.
23. Ilpenen ¢pyHkumm B Touke. OaHocTopoHHHeE npesensl.
24. beckoHeuHo Gonbluas GyHKLHUS. BeckoHeYHO Maible byHKLIMH.
25. I'lpu3Haku cyuiecTBoBaHMs npenesios. [lepsblii 1 BTopoii 3amMeyaTebHble npeaesbl.
26. CpaBHeHue GECKOHEYHO MabIX (yHKuMiA. DKBUBANEHTHbIE GECKOHEUHO Mable.
27. HenpepbiBHOCTL DyHKLMI B TOUKe. HenpepeiBHocTs B uuTepBase u na oTpesKe.
28. Touku pazpebisa GyHKLMI K ux KiaccuguKarms.
29. IlpousBoanas dyHkumu. Gusnyeckuii u FEOMETPHYECKHI CMBICI MPOU3BOAHOI.
30. Casi3b MEK/Y HENPEPBIBHOCTHIO U AndepeHIHpyeMOCTbIO PyHKLIMHK.
31. IlpousBoaHas cymMMbl, PA3HOCTH, MPOM3BEACHHA W YAaCTHOTO (YHKIMIA.
32. Tlponssoanas cnoxHoi u oGpaTHoi yHKumii.
33. lpousBoHble OCHOBHBIX JJIEMEHTAPHBIX QYHKIIHIA.
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CamocrosiTesibHasi paGoTa CTYIEHTOB
Bonpocsl u 3aaa4un
Paspen 1. Meroa koopaunar. Komnekchele yncna, aeificTBus ¢ HUMu. Bektopsl. JIuHeiiHble onepalmu Haj
BekTOpamu. CkasipHOe MPOM3Be/IeHHe BEKTOPOB M ero cBoiictea. Cuctema BekTOpoB. Pasnoxkenue Bektopa 1o
cucteme BekTopoB. Marpuuel. [leficTeus vaa marpuuamu. OOparnas marpuua. Paur marpuusl. Onpeenuren.

CeoiicTea onpejenureeii.

Pazaen 2. Oynxunu. OcHoBHble 3neMeHTapHbie QyHKUMM, MX cBoiicTBa M rpaduku. CBoiicTBa (yHKLMI]

HEIPEPBIBHBIX Ha OTPE3KE.

Paszpen 3. [lpoussoaHas (QyHKUMM ee reoMeTpuyeckuii W (usnyeckuii cmeici. [Ipon3BoaHas cyMmMbl,
MPOU3BE/CHUS M YaCTHOTO. Ee reoMeTpuuecKkuii CMbIC M CMBIC/ B MPUKIAJHBIX 3a/1a4ax.

Ynpaxnenne 1
1-10. Nanet Bepumnsl 41 (x,, ¥,,2,), A2(%,, ¥, 2,), A3(x;, ys, 2,), As(x,, ¥, 2,), THPAMHUBI.

Haiitu:
I. anuny pebpa A143;
2. yron mexay pebpamu A 142 u A1 As;
3. ypasHenue rpanu 4142 A3 U ee oAb,

4. ypaBHEHHs BbICOTHI, OMYIIEHHON W3 BepLINHBI A4 Ha rpanb A 14> A3,

1. 41 (3,2,1), 42 (1,3,2), A3(2,0,-1),
2.41 (2-1.8), A2 (3,4,4), A3(2,-1,2),
3.4, (8,5,0), A2 (-3,7,-5), Ax(-4.1,3),

4.41(0,1~1), A2 (34,4), A36,-1,3),
5.41(3.2-3),  A2(3-1,1), A43(0,2,-2),
6.41(0,6-1),  A2(3,-8,2), Ax(4,-1,0),
7.41(2-32),  A42(054),  As(5.6,1),

8.41(6-2,0), A2(62-1), Ax2-14),
9.41(1,4-2),  A42(-3,03), A38,0,1),

10. 41 (1,82), A2 (4-12), As(-1,53),

A4(4,-2,3).
A4(6,1,6).
Aa(-2.1,-8),
As(5,2-1).
A4(4,2,3).
As(2,1,-4).
Aa(-2,1,3).
Aa(-2,7.4).
A4(1.-4.0).
A«(3,3,-3).

Ynpaxueuune 2

11-20. CocTaBHTL ypaBHEHHE MHOKECTBA TOYEK, /IS KAXKIOH M3 KOTOPBIX BBINOJIHAETCS creflyiollee ycioBue:
I'l. Cymma kBazgparos paccrosuuii 10 Touek A(1;1) u B(-3;3) pasua 20.
12. CymMa KBaipaToB paccTosHuii 10 Touek A(3;-3), B(1;1) u C (~1;1) paBHa 28.
13. Cymma kBanpatoB paccrosumii 10 Touek A(3;-3), B(-1;1), C (=1;0) u D(2;-4) paBHa 58.
14. KBanpar paccrosuus 10 Touku A(0;3), Ha 3 Gonble KBaapaTa paccTOSHUSA 10 ocH aBeumcc.
I'5. Cymma paccrosumii 10 Touek A(6;0) u O(0;0) paBHa 10.
16. Kpanpar paccrosinus 10 Touku A(2;0) Ha 16 Gonbiue KBaJIpaTa pacCTOAHHUA /10 OCH KOOP/MHAT.
17. Cymma KBa/IpaToB paccTosHHii 10 CTOPOH NpAMOYToJibHUKaA, 00pa30BaHHOrO NpsiMbIMH x =0, x—4 =0,

x—2=0, paBHa 20.

I8. Paccrosnme no Touku A(0;3) paBHo paccTosHMIO 10 OcH abeimce.
19. PasnocTs paccrosuuii 1o Touek A(0;10) u 0(0;0) paBHa 8.
20. PaccTosnue 10 Touku 4(2;0) paBHO PacCTOAHMIO 10 OCH Op/AMHaT.

Ynpaxuenune 3

21-30. Iaubl BeKTOpBI a,b,c,ds HekoTopom Oasuce. Ilokasars, uto Bektophl @,b,C ofpasyior Hasuc, u

HalTH KOOPAMHATEI BEKTOpa d B 5tOM Gasuce. CHCTeMy IMHEHHBIX YpaBHEHHI PEILNTh METOI0M Kpamepa.
21.. a(3:0), b1, ¢(-7;1:12), d (-11;8;5).
22. a(2;0;3),  5(-9;2:10), ¢ (—4;2;10), d (13210,
23, #1220, 5(5;—-2;—7), ¢ (0;5;-1), d (-2:6:-6).



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

25. a(;3;1), b (1:-8:2), ¢ (0;-5;3), d (3;-8;2).
26. a(2;5;-1), b (-1;2;-6), ¢(-21;1), d (-11;-5;-1).
27. a(-1;4:3), b (50;1), z(-1;4:4), d (-7;8;7).
28. @ (3:3;2), b (1;2;3), ¢ (1:-1:4), d (4;-1;7).
29. a(=2:-1;1), b (2:3;0), ¢ (—4:2;3), d (-10:-9:3).
30. a(1:5:1), b (-2;5:4), E(3:-12), d (4;19:9).

2 CEMECTP

Texymuii koHTpOIL yeneBaemocTn
Peiitunr-konrposs 1

I. 3anuwwre anropuT™M pelleHUs CHCTEMBI JHHEHHBIX ypaBHeHuii Metoaom [‘aycca, ucnonesys aga
JJIEMEHTApHBIX NpeoOpa30BaHMs CHCTEMbI: JENEHHE YpaBHEHWil Ha KOS((GHULMEHTBI NPH HEW3BECTHLIX M
BbIYHTAHWE YpaBHEHUH.

2. B KakuX ciyyasx HaXOIMT NpUMeHeHHe MeToa ["aycca pelueHus cucTeMbl JIMHEHHbBIX ypaBHEHHUIA?

3. YTO MBI NOHUMAEM MO/ HKBMBAICHTHBIMH CHCTEMaMH JIMHEHHBIX YpaBHEHHUIT?

4. Kakue npeobpa3zoBanus cucTeMbl JTHHEHHBIX YPaBHEHHH HA3bIBAKOTCS 3/IEMEHTaPHBIMU?

5. K cucreme Kakoro BHaa MMeeT CBOeil LEbIO NPUBE/IEHHE 3aJlaHHOH CHUCTEMBI JIMHEHHBIX YpaBHEHHI
metoaom [aycca?

6. Kak pewaercs cucteMa JTHHEHHBIX YPABHEHHUI TPEYro/bHOTO BHJA, MOJYYEHHAs U3 MCXOIHOH METOIOM
["aycca?

7. B uem 3aksouaeTcs nposepka rojy4eHHoro PELIEHUsA CUCTEMbI JIMHEHHBIX YpaBHEHHIH?

8. Cyuwecrsyer au BO3MOXKHOCTb, €ciii "1a", TO onuiuuTe eé, PELIEHHUA CUCTEMBI JIMHEHHBIX YpaBHEHHI
meTo/10M ["aycea B koMnakTHOM Bi/e Ge3 nepenuchiBaHus 0603HAYEHUI cAMUX HEMU3BECTHBIX?

9. Kakue cucteMbl JIMHEHHBIX ypaBHEHMI Ha3bIBAIOTCS OMpeAE/EHHBIMH, HEOMpe AeIeHHbIMMU?

10. Kakue cHcTeMBbI IMHEHHBIX YpaBHEHMI HA3BIBAIOTCS COBMECTHBIMH, HECOBMECTHBIMHU?

I'l. 3anuuwmre BHA npoTMBOpEYHBOrO YpaBHEHHUS.

12. Tlossonser nu meton Taycca 0OHapyXUTb MPOTHBOPEYUBOE YPaBHEHHE W CJesaTh 3aK/IOYeHHUe o
HECOBMECTHOCTH CUCTEMBI JIMHEHHBIX YpaBHEHHIA?

I3. B uem cocTouT %0paaHoBo npeobpa3oBaHne CUCTEMbI TMHEHHbIX YpaBHEHMiH?

4. Onuimnre mMeton Yopaana—Taycca pelieHns cucTeMbl TMHEHHbIX YPaBHEHHWH.

I5. Kakoe HensBecTHoe B cHcTeMe MMHEHHBIX YPaBHEHHH Ha3bIBACTCs pa3peluaonmum?

16. Yto HasbiBaeTCs paspelueHHbIM YPAaBHEHUEM B CHCTEME JIMHEHHbBIX ypaBHEHMii, pelaeMbIX MeTO0M
Kopaana-I"aycca?

I'7. Yro HasbiBaeTCs paspelueHHoi cHCTEMO JIMHEHHBIX ypaBHEHHT?

PeliTunr-xonrpos 2
I. Cdopmynupyiire onpenenenue noustus "pynkums”,
2. 3anuure onpeaeneHue NoHATHs "yHKUMA" B CHMBOIMYECKOI JTOrHUeCKOi thopme.
3. Kakue ¢opmbl 3anucu HCTIONB3YI0T A1 0003HaueHUs PYHKLMK?
4. Uro Ha3biBaeTcs o6aacTbio onpeaeneHus GyHKUMH, He3aBUCHMOIH NEPEMEHHOM (aprymMeHToM), 061acThiO
3HAYCHHI YHKUMK, 3aBUCHMOIT NepeMeHHOIT?
5. B kakom ciyuae apryMeHT HasblBaioT npoobpasom, a 3HaueHHe (yHKLUH obpazom?
6. 3anuiunre Beipaxenue npoobpa3a uepes o6pas.
7. Yro HasbiBaeTcs o6paTHOI byHKumMei?
8. YT0 HasbiBaeTcs rpadukom GyHKkUMK?
9. llpuseure npumeps dyHKmi,
10. YTo Ha3biBaeTcs ocHOBHBIMYU JICMEHTAPHBIMH (QYHKLMAMU?
I'l. Yo Ha3eiBaeTcs cynepnosuuueit pynkumii?
12. Yo Ha3biBaeTcs AIEMEHTApHOH (GyHKLMeH?



[3. Yro Ha3biBaeTCH KOHEUYHOH M GecKOHEYHO YAQIEHHOH TOYKO# 4HC/I0BOI OcK?

14. YTO Ha3bIBAETCS OKPECTHOCTBIO KOHEYHOH W OECKOHEUHO yAQIEHHOH TOUYKM, Kak eé 0GO3HAYMTL
CHMBOJIHYECKK?

5. Yro Ha3sbiBaeTcs unciosoii (YHKLHMEH, YHCTIOBOI NOCNeA0BATEILHOCTBIO?

16. YTo HasbiBaeTCA NpeneoM YHCI0BOI MOCACI0BATENLHOCTH, KaK €ro 0003HaYuTh CUMBO/TMUYECKU?

I7. Yro nasbiBaeTcs GeCKOHEYHO Masol YHCIIOBOR MOC/IEJ0BATENIbHOCTLIO?

18. Chopmympyiite onpeaenenne npenena $pyHkunn no Ceiive (B TepMuHax nocineoBarebHOCTEI).

19. 3anuwnre onpenenenue npeaena gyHkuuu 1o ['eiiHe B TOru4eckoii cHMBOIHYECKOl dopme.

20. Tonbsysick onpenenenuem npesena GyHkunn no Ieiine, oTBeTHTL Ha BOMPOC: CYIECTBYET MM HET
npeen 3aanHoi pyukunu f(x) B Touke Xy » €CJIM CYILECTBYET, TO HANTH €ro 3HAYEHHE:

2
l)f(x)zﬂii, X =1 2 f(x):s'n%, X, =0,
x—

21, Copmynupyiite onpenenenue npeaena ¢Qynkumu no Komwm B 06uiem cnydae (B TepMMHax
OKpECTHOCTEH).

22. Copmynupyiite OTpe/ie/icHne KOHEYHOTO npeaena GpyHkuun no Kown B KoHeuHOH Touke (B TepMuHax
HepaBeHCTB) ((& —J ) — onpeaenenue).

23. 3anumte onpesesnenue npeznena ¢pynxuuu no Kowwu B noruueckoii

CUMBOJIHYECKOH (opme.

24. Chopmynupyiite onpenenenue koHeYHOro npeaena GpyHkuuu no Kowu B 6eckoHeyHo YJAJIEHHOH TouKe
(B TepMUHAX HEpaBEHCTR).

25. Coopmynupyiite onpenesneHne 6eckOHEYHOro npenena Qynkuuu no Koww B KOHeuHOH Touke (B
TEPMUHAX HEPABEHCTB).

26. [Monb3ysck onpenenenuem npeaena Gpynxuun no Kowm, nokaszats CNpaBeUIMBOCTh BhIPAKEHHIA:

1) lim(2x +3) =35, 2) lim 3o 3 lim (£vx) = .
x— X4y X—»+0

27. 3anuwmnTe M OOBACHHTE CHMBOIHYECKOE 0003HaYeHHe OJHOCTOPOHHErO npeaena QYHKUMH B TOuKe
C/IeBa M crnpasa.

28. SBnsoTCA 1M SKBUBATIEHTHBIMHU onpejeneHus npeaena GpyHkunu no [eiive u no Kowu u pasiuyHa u
1e/1eco00pa3sHOCTb UX NPUMEHEeHHs?

29. Yro Ha3sbiBaeTCs GECKOHEYHO GOMbLION 1 OeckoneuHo Manoii hyHkumeit?

30. IpuseanTe npumep Geckoneuno Gombwoi u OeckoHeuHo Manoit yHKLMM.

31. Copmynnpyiire TCOPEMY CYLUECTBOBAHHMS KOHEYHOTO Npeaea hYHKLUHH B TOuKe.

32. Chopmynupyiite ocHOBHBIE TCOpEMbI O Mpejesax, HCNoJib3yeMble A8 HAXOMK 1eH S npeaena GyHKUMH.

33. 3anuumre popmysi ABYX 3aMEUaTeJIbHBIX MPE/e/IOB.

34. Kakue nokanbHble cBoficTBa byHKUMK B TOuke HCCICAYIOTCA € MOMOLILIO Npejena?

35. Kakue BbipaxeHus TIpM  HAXOXMICHMM mipeena (YHKUMM He HMEIOT CMbicaa W Ha3bIBAIOTCS
HeornpeaeneHHbIMU?

36. ObwsacHuTE nMpocTeiimme MPUEMBI PacCKpbITHS HEOTPEACICHHOCTEH, HCIOMb3yeMble TP HAXOMKICHUH
npejena GyHKUMH.

37. Haiiaure npenens:

: ' 2% 4% =3 ** 4951
D lim(2x* =3x? +2x 1 2) lim , 3) lim ;
.\‘—)I( ), x—2 3x4_x3_.x2+8 ) x— x_]
. 62 +5x% 2 ’ - vV -V4-
e e 5 T =% s int 6) lim Y2 ¥ X =V4-x
e x” 2% 415 =rd  x* =0 *=0 X
. l-=cos3 i )
B e ok 8) limIn S 9) lim[“—"] .
x—=0 x° x—=0 X X—=w X—3

Peiitunr-konrpoas 3
L. Chopmynupyiite onpeaenenue HETIPEPLIBHOH B TOUKe (yHKLUMH, 3aNMILINTE YenoBHe HENpepLIBHOCTH.




2. B kakom ciiyyae cHMBOIBI pesienia M (hyHKLMHM MOXKHO MOMEHSTh MecTamu?
3. Cdopmyaupyiite TeOpeMbl 0 HENMPepLIBHOCTH OCHOBHO 3JIEMEHTapHOH (DYHKLUHH M OdNieMeHTapHO
(pyHKUMK B KaK/10 TOUKE 06/1ACTH OMpe/iesieHus.
- Hro HasbiBaeTCs TOuKON paspeiBa GyHKLHH?
- T HasbiBaeTces Toukoi paspeiBa 1-ro pona, npuseauTe npumep.
. HUro HasbiBaeTcs ckayKoOM QyHKLMM B TOUKe, MPUBENTE NIPUMEP.
- YT HasbIBAETCSA TOUKOM YCTPAHMMOTO pa3phiBa, NPHBE/IUTE MpUMEP.
- UTo Ha3biBaeTCsA TOUKON pa3phiBa 2-ro poja, NPUBEIHTE npuMep.
- 470 HasbiBaeTCs HeanemMeHTapHOIl hyHKLMEH, MpUBeMTe NpUMED.
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IIpomexyTounast aTTecTAUNs N0 HTOrAM OCBOCHMS ANCIHILTHHBI (3x3amen)
Bonpoce! k 3k3ameny
. KomniekcHele yncna.
- Heonpeaenennbiii uuTerpan. OcHOBHbIE MOHATHS W CBOMCTBA.
. MeToa uHTerpupoBaHus MoACTaHOBKOIA.
- MeTo HenocpeCTBEHHOrO MHTErPUPOBAHHS.
. MeToa MHTerpupoBaHHKS 110 YACTSIM.
. Paunonanbublie GpyHkuuu,
- MIinrerpuposanue pauuonansHbix apobeit.
. Murerpuposanue TpuroHomeTpuyeckux GyHKIUHIA.
- MuTerpupoBanue uppaunoHaibHbIX QyHKLMI.
10. Onpeaenennblii HHTErpan Kak npejen MHTErpabHOI CYMMBI. ['€OMETPHUECKHI CMBICI ONpe/eeHHOro
HHTErpasa.
I'l. ®opmyna Hetotona — JleiGHuua. Muterpupopanue B CUMMETPHYHBIX Mpejeax.
12. HecoGerBeHHbIe HHTErpabl.
|3. Beluncnenue niowanei niockux duryp.
|4. BbluuciieHne LTMHBI yTH NII0CKO# KPUBOIA.
I5. Bblumcienne niowaam noBepxHOCTH.
16. Beiuucnenne o6bema Tena.
I'7. DYHKUMM HECKOBKHX MEPEMEeHHBIX.
18. Nnddpepenumanshbie ypasHenus. OCHOBHBIE NOHSTHS.
19. ¥paBHeHus ¢ pa3aensounmmucs NEPEMEHHBIMHU.
20. OnHopoatbie anddepeHunaTbHbIE YPaBHEHHMH.
21. Jlnneiinble ypaBHenus. Y paBHenue bepuymnu.
22. YpaBHeHus B NONHbIX A depeHranax.
23. Vpasuenus Jlarpanska u Knepo.
24. YpaBHeHus, JI0MYCKAIOIINE NOHMKEHHE nopsaKa.
25. Jluneiinbie anddepeHumuanbHble YPaBHEHHsl BTOPOro nops/iKa.
26. Mnrerpuposatne anddepeHumanbbix YPaBHEHH#1 BTOPOTro nopsiaxa.
27. VHTerpupoBaHHe JIMHEHHBIX OOBIKHOBEHHBIX AuddepeHLnanbHbIX  ypaBHEHMi BTOPOro nopsjka c
MOCTOAHHBIMK KO3 pHLIMEHTaMM,
28. Jluneiinbie HeoHOpOaHBIE AnddepeHunanbHele ypaBHeHHS BTOPOTO Nopsxka.
29. JlunelHble HEOAHOPOAHBIE mmddepeHunansHee YPABHEHHU:A BTOPOrO NMOpsAKa CO CreLMaibHOi MpaBoii
4aCThIO.
30. Yucnossle psaapl.
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Camocrositenbnan paGora CTYAEHTOB
Bonpoceb! u ynpaxknenns
Paspen 4. Onpenenennmiii MHTETpal KaK mpeien MHTerpaibHOi cyMMbl. OCHOBHbIE CBOHcCTBA
OfIpeae/ieHHoro  unrerpana. [lpousBoanas wuHTerpana mno MEpEMEHHOMY  BEpXHEMY npeneny. Dopmyna
Hetotona-JleiiGuuna. Boiuncnenue OMPEAC/ICHHOrO MHTErpasa: HHTErPHPOBAHME 110 YACTAM M MOLCTAHOBKOIH.



NPAMOYTOJILHUKOB, Tpaneuuit u

Jleiibuuua.
QyHKUMOHANbHBIE psiabl. O6acTs cxoaumoctu. [lonsiTwe paBHOMEpHOH CXOAHMOCTH. Teopema
cxoanmoct Yeboiesa. Teopema. Beiiepwrpacca. Caoiictra PaBHOMEPHO cXoaswmxcs pagoB. CTeneHHble

CTCNICHHBIC paabl. Pag Teiinopa u Maxnopena. Tlpu

BbIYUCIICHUAM,

Pasaen 6. OcuoHble nmousTus, Huddepen
Oxaxopoausle A depeHumanbHbie YPaBHEHUS 11e

[EPBOro nopsaaka.

JmdepeHUmnabHBIX ypaBHEeHHil B 9KOHOMHYECKOH TMHaMHKe.

31-40. INpumenss meton ["aycca uckmoyenus

Ynpaxuenne 1

NPOBEPKY HAHAEHHOTO pelleHus.

4x, +2x, - X, - 3x, =11,
X, —6X,+9x, = -8,

3x, +4x, -3x, + x, =10,
2%, —2x, + X, - 2x, = 0.
3X, +X; = x,=0

2, = 3%, + X, +2x, =10,

34,
X, +4X, - 2%, + X, = -3,
3X, +2X, — X, +3x, =6.
X, +2X, - 5%, +3x, =1,
3 S5x, —9x, - 5x, = -9,
F= 17 i
Bx,+ x, + x, - x, =10,
X+ X, — X~ 2%, = 4.
3%, = 2%, + X, + X, = -8
40. OX, + X, +2x, = -1,
—X1+X2—X3+X4:0|
2X, ~ X, +6x, -3x, =9,
41-50. Haiiru:
9
41.a) lim X -3 d
=2 3x" +x+4
o P
42.a) lim— ,
e 3% b k]
4 3
43.) lim X —X +2

X0 63{:'1 _2x2 +3 <

3%, = Tx, + X, - 2x, = -1,
4%, -2X, + X, - Tx, = -8,

MEHEHHE CTEelneHHBIX pAOOB K I'IPHGJ'IH}KEHHBIM

UHAIBHBIE ypaBHEHUA C pa3fensiiomMMucs NepPEMEHHBIMH.
PBOTO nopsaka. Jlnneiinsie anddepenumanshpie YpaBHeHHsI
BHCHWA, Jomyckalolle noHwkeHue nopsaka. JluHeiinbie
ALKa € NOCTOSHHBIMM KkoddduumenTamu. Mcnonpiosanue

HEHU3BECTHBIX, PELIHTL CUCTEMY JIMHEMHBIX ypaBHenuii. Caenars

Xy + X, = 3%, +2x, = 8
—2%,+3%, - X, +4x, =7,

2 X, +4x,+3x,-5x, =8 33 3%, -2x, +4x, - x, = -3,
X, +6x;,+5x, =13 3%, +6X, +2x, — x, =1.
X, +9X%, = 3x, - 2x, =12 2X,+ X, +4x, — X, = -3,
35, 4X, +4X, + Xy + X, = 2 36. =X, +2X, —3x, +2x, =11,
3X, +2x, - 4x,+5x, = -18 3%, — X, + 2%, + X, = -2,
X, +4X, + X, +6x, = -10. X, +3x, +6x, - 2x, = -5,
4X, +3x, + 2%, - x, =18, 2%, +3X, + X, — X, = —4,
38, 3x, +2x, - 3x, +2x, =15, 39, 3%, + X, = Tx, + X, =27,
X, +7X, -6x,+4x, =13 —2X, = X, + X, -5x, = 0,
X, + X, + 3%, -3x, =5, X, +3X, +4x,+2x, =10.
Ynpaxknenne 2
; x*+1 . 2x*-9x+4
) e RN iy
6) Ii 3x2+11x+10 : M-m
M adieagr Wi |
* Sx
6) lim X +8 B) lim VX2

xS —x—-6

~>43x*-11x -4’



. l+x-4x°
44, a) llm_—)—.‘,
e B2 HRY

850 B X
x> dx* +3x-1

3
46. a) ]im4_f)+5_x‘,
241

. 4x" +4x-3
47. a) llmizi_x*,
= 5x? 4 3x+4

. Tx —4x+2
48.a) lim X~ *+2

>0 3-Dx+5x
29. a) lim=X—*+L

o Tx% 4 x—2

. 4-7x°
50. a) |1me—,
=0 3x? —4x 45

X +x-2
Gl
ey

2
it
6) limx—2~—x—+3,
= x"+x-2

4x* +13x+3

2

0) lim
X" +x-6

x—-3

2
e 1
=2 x --4x-|-4
2 —
6) |1m¥33

x— X —-x
2
) x —-2x
0) I1m—2—,
=2 xt —4x+4
x* 4x=2

0) lim
) 4-x°

x—-2

3

B) lim 3
=4 1-6x -5
. 22 ~2%=3

B) lim

>3 2x+1-x+4
lim 3=Yx+9

=0 \x+1-1
Jx=1-2

B)

B) lim
x—=5 x-5
. oAx+1-1
B) lim————.
x—=0 2x
. Ax+8-3
B) lim———=
x—=| 3x_3

Ynpaxuenne 3
51-60. 3amana ¢ywnkums y= f(x). Haiith Bce Toukm pa3pbiBa (DYHKUMHM, €CIIH OHH CYLIECTBYIOT.
[Toctpouts rpaduk dyHkmu.

(1 3

-X, X e, EX’ x<1, x-1 x<0
1. fp)y=4x2, 15 x<2 52. f(x)=4x+1 1<x<0, 33. T(x)=4x2~1 0<x<1

x=2 x>2 1=x,. x50 T-%, x31,

1

+ 2x, x<-1, ¥ wed el
54. f(x)=1x, -1sx <1, 35. TO)=<x+2, =1<x<i 56. f(x)=1-x, -1<x<1,

g' -y 2%,  x>1. g —

X L X

2-x?, x<0 x*+1, x<0, 1-x, x<1
5T. f(x)={-x+2 0<x<2 58. f(x)=41-2x, 0<x<2 39, F(X)=+2x, 1€x<2

¥ Xx>2. X-2 x>2 8-x2, x>2

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

2%, X=2

CamocrosTenbHas paGora CTYACHTA COCTOMT B BBIMOJHEHUH 3aaHUIi THIIOBOTO pacuera, oopmiisemoro
OTACTLHLIM OTYETOM M 3aLUMLIAEMOr0 CTyHeHTOM. MeToanyeckye YKa3aHud M 3aJaHUs MOXHO HalTH no
cebuike: http://e.lib.visu.ru/bitstream/| 23456789/6570/1/00707.pdf.

DOHA OUEHOUHBIX cpeacTB s TPOBENICHUA aTTeCTalMK YPOBHA CHOPMUPOBAHHOCTH KOMIETEH LML
00y4alOUMXCs M0 AUCLMIIUHE oopmisieTcs oTaebHBIM JOKYMEHTOM.




T YYEBHO-METOJIHUYECKOE H HH®OPMALIMUOHHOE OBECNEYEHUE AUCUHHUITITHHBI

7.1. Kuuroobecneyennocrs

mmmenoaauue JIHTEPATYphbI: aBTOp, HA3BAHME, lon KHHUIOOBECIEYEHHOCThH
SURITIRH IS IRARC A o Konuuectro sk3emnaapos Hanuuue B anekTpoHHoi
u3naHui B 6ubanoreke Bal'Y g Gubamoreke Bal'Y
| cooreercteuu ¢ @I'OC BO
1 2 3 4
OcHoBHas nuTepatypa
I. Kpatkuii kype Beicwieii MaTemaTHKH 2018 http://www.studentlibrary.ru/bo
[DnexTponnbiii pecype] / Banaun K.B. - M. ok/ISBN9785394021039.html
Hawkos u K. - 512 c. - ISBN 978-5-394-
| 02103-9.
2. Belcwas matemaTHka B BONpOCax M OTBeTax 2016 http://www.studentlibrary.ru/bo
[DnexTponnbiii pecype] : yue6.nocobue / J1.B. ok/ISBN9785392143726.html

Kpuukos, non pen. B.A. Unbunua. - M.
[Mpocnekt - 176 c. - ISBN 978-5-392-14372-6.
3. Beicwas matemaTka. PykoBoacTeo k 2018 http://www.studentlibrary.ru/b
pewennio 3anay. T. | [Dnextponnsiii pecype] / 00k/ISBN9785922115001.html
Jlynry K.H., Makapos E.B - M. :
OUIMATIIHT - 216 c. - ISBN 978-5-922]-

1500-1.

JononuutensHas auTeparypa
I. Beicwas maremartnka. PykoBoacTeo k 2018 http://www.studentlibrary.ru/bo
peleHmio 3ana4. Y. 2. [SnekTponHslii pecype) ok/ISBN9785922107563.html

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

0756-3.

2. Bblcwas  marteMaTHka [DnexTpoHHBbIi 2016 http://www.studentlibrarv.ru/bo
pecype] / C.H. Jlopodees. - M. : Mup u ok/ISBN9785946666220.html
obpazosanme, - 592 c¢.: wun. - (Tonubri

KOHCNEKT Niekuuii). - ISBN 978-5-94666-622-

0.

3. Beicwas wmarematuka. Kparkuii Kypc 2018 http://www.studentlibrary.ru/bo
[Dnextpounuiit  pecype]:  yue.nocoGue / ok/ISBN9785987045237.html

Jlakepuuk AP, - M. : Jloroc,- 528 c. - (Hogas
YHHBepcHTeTcKas bubnuoreka). - [SBN 978-5-
98704-523-7.

7.2. llepnoanveckne n3ganus

i H3sectus By308. Matemaruka
5 Marematuueckoe Moaenuposanue.
3. Mnddepenunanshpie ypapnenus.
4, Yenexu MateMaTuueckux Hayk.
7.3. Unrepuer-pecypcsi
I Obpa3sosatenbHblii MaTeMaTHueckuii caiiT - http://www.exponenta.ru/
2. Maremarnyeckas sHUMKIONEIMS - http://allmath.com/
3. Ob6pa3oarenbHble pecypcebl — window.edu.ru/

8. MATEPHAJIBHO-TEXHH‘IECKOE OBECIIEYEHHUE JAACHHUIJIUHBI

Hns peanusaumu nanxoii AUCLUIUIMHBI MMEIOTCS CHeLMalIbHbIE TTOMeLeHH s AJIA IPOBENIEHMS 3aHATHI
JICKIIMOHHOTO W NpPaKTHYECKOro THMA. [Ipaktuyeckne paGori MpOBOAATCA B 1aDOPaTOPHH YMCIIEHHBIX
MeTo10B (405-3).
[Nepeuens ucnonessyemoro JIMLUEH3HOHHOIO NPOrpaMMHOro obecneyeHus:
Microsoft Excel
Maple
MATLAB

LN —




Pabouyio nporpammy cocrasu: s
A-(p.-M.H., npopeccop Manadeesa A A,

(noﬁnuc-f_;)
Peuiensent (npeactasurens paGotoaarens): Ve, /
3am. aupektopa no passuthio 000 «Banancy Kosun A. B. Pl = ~
(moanwuce)
[Tporpamma pacemotpena u 0400peHa Ha 3acenaHuu Kadeapsl DAull .
lporokon Ne /. or A6, 05. 40/ ropa P
3aseayroumii kadeapoii: K.).-M.H., nouenT Bypkos B. JI. - il
(noanwucs)

Pabouas nporpamma paccMoTpeHa u oao0peHa Ha 3aceaHuu YUEOHO-METOIMYECKONH KOMHCCHH HarnpasaeHus
38.03.02 «MenemxmeHTY.

[Tporokon Ne ./ or 208 20/% rona %
[Mpencenatens komuccnu: 1.3.14., npogeccop H.M. ®unumonosa

13

(noanwuce)




JIMCT IIEPEYTBEPKJIEHUA
PABOYEHN NPOI'PAMMBI TUCIATLIAHBI

Pabouas nporpamma ogobpeHa Ha o’ff/gﬁétkfz y4eOHBIIt o
[Ipotokon 3acenanus kadeapsr No / oT ,// ff/ﬁ%na

3aBenyromuii kadenpoi ///%/_

i

Pabouast mporpamma ogoOpena Ha yueOHBIN rog

[Tpotokon 3acenanus Kadeapsl Ne oT roga

3aBenyromui kadeapoi

Pabouas nporpamma ono0peHa Ha y4eOHBII rof

[Tpotokon 3acenanus kageapsl Ne oT rozaa

3aBenyromuii Kaheapoi




