MunncrepeTso HayKku H Bbiciero o6pasoBanus Poccniickoii ®exepamun

QezepanbHOE rocy1apcTBEHHOE BI0UKETHOE 00PA30BATENBHOE YUpPeK/IeHHE
BBICLIIEro 00pa3oBaHus

«BaaaumMupckuii rocy1apcTBeHHbI YHUBEPCHTET

umend Anekcanjpa I'puropbesuua u Hukonas I'puroppenuua

(Bary)

E

LIRS ? N F
no o‘ﬁpagtaaa_m*ﬁ. -Mi?ﬁﬂocm

A A Tanduios

PABOYAS ITIPOI'PAMMA JIMCIATLIMHBI
«MATEMATHKA»

Hanpaenenue noarorosku: 38.03.01 «DkoHoMuUKa»

[Ipoduns/nporpamma noAroToBku: «IKOHOMMKA peANPHSTHIA 1 opraHu3alui»

YposeHs Bhiciiero obpasoanus: Gakanaspuar

®opma o6yueHus: 04HO-3a04Has

IpakTny. JlaGopar. Dopma npomMeKyToUHOI
TpynoemkocTh Jlexumy, CEC,
Cemectp sav; el s = 3aHATHS, paboTel, iy aTTecTaluu )
ac. Jac, (aK3amen/3aueT/3auer ¢ oLeHKoit)
1 §/288 40 40 163 Dk3amen (45)
Hroro 8/288 40 40 163 Dk3ameH (45)

Bnagumup 20




1. HEJA OCBOEHUSA JUCHUILIUHBI

Llenbio ocBoenuss aucummmmnel «MaTemaTHkay ABIACTCH (POPMHUPOBAHHE Yy CTYIAEHTOB HABBIKOB
JIOTMYECKOr0 MBILLIEHUS; NPAKTHYECKUX HABBIKOB MCMOJB30BAHMUS MaTeMaTHYeCKUX METONOB U (popMmyl, a
TAIOKE O3HAaKOMJIEHHE C OCHOBAMH TEOPETMYECKMX 3HAHMH 1o KJIACCUYECKUM pazjiesiaM MaTeMaTUKH M
MOAroTOBKa B 00,1aCTH NOCTPOCHMS M MCIIOJB30BAHUS PasIMYHBIX MaTeMaTHYECKUX MOelIeil.

3amaum:

- HIOJTy4€HHE OCHOBHOTO MpPE/ICTABIEHHS O MATEMATHYECKUX METOAAX 1isl PellleHus 3aa4 U3MEPeHHs B
IKOHOMMKE, B YaCTHOCTH, C UCMOJIb30BAHHEM COBPEMEHHbIX MH(OPMALIMOHHBIX TEXHOIOIHiA;

- OCBOCHHE COBPEMEHHBIX METOJ0B M MATEMaTHYECKOro MHCTPYMEHTApHs pelleHUs 3a/a4 B 3KOHOMHKE.

2. MECTO JUCHUILIAHBI B CTPYKTYPE OI1011 BO
Hucuunnuna «Matemartikay OTHOCHTCS K 06s3aTenbHOl YacTH yueGHoOro niana.
[1pepeKBU3UTHI AUCLMIIMHEL: AMCIUITHHEA OMHPAETCA Ha 3HAHME NPEAMETOB OCHOBHOM 06PA30BATEHHOI]
TIpOrpaMMBI CpEIHEro (II0IHOr0) 061Iero 06pa3oBaHMS: MATEMATHKA.

3 IVIAHUPYEMBIE PE3YJIbTATHI OBYYEHMUS IO JTUCIUTLIIMHE

[Inanvpyembie pesynbrarsl O0y4YeHHs 10 AUCLMIIIMHE, COOTHECEHHBIE C MIaHUPYEMBIMH Pe3yJibTaTamu
ocBoeHus OITOI1

[lnanupyemeie pesynsratel 06yuenns o N

VYpogeus
5 AMCUMITIIMHE, XapaKTepU3YIOLIHE 3Tallbl
Kon gopmupyembix KOMTETeHI Uit OCBOEHUS .
(opmupoBanus KomneTeHuii (nokasarenu
KOMIETEeH LU

OCBOEHHs KOMIETEHIIMH)

OIIK-2. Cnoco6HOCTH 0CyLiecTBAATS Hactuunoe | 3maTh KoaMuecTBeHHBIE M KaueCTBEHHbIE METObI
cOop, aHam3 1 06paGoTKY JaHHBIX, aHANN3a NIPH NIPUHATHM YNPABNEHYECKUX pellieHii,
HEOOXOIMMBIX JUIs pelieHHs YMeTb  npumeHsTs KOJINYECTBEHHbIE "
MPOGECCHORAMBHbIX 33124, KaQuECTBCHHBIE METOAbI aHANH3a NPH MPUHATHU
MapKETHHTOBBIX YNPABNCHYECKHX PELLEHMI.
Baagers uHcTpymentamu  konmuectsenmoro

Ka4yeCTBEHHOTO aHanmsa s NPUHATHSA
YNpaBieHYeCcKHux peLUCHHI ] MOCTPOEHUS
SKOHOMHYECKHX M (PHHAHCOBBIX MOEIeii.
OIIK-3. Cnoco6HocTs BEIGpaTH Yactuunoe | 3marth KoiMuecTBeHHLIE KaYeCTBEHHbIC METO/Ibl
MHCTPYMEHTAJIbHBIE CPE/ACTBA /11 aHaJln3a NpH MPUHATHH YNPaBIEHYECKHUX pelleHuii.
00pabOTKHU IKOHOMHYECKUX AAHHBIX YMeTh  mNpUMeHATs  KoNMuecTBeHHblE i

B COOTBETCTBHUH C MOCTABJICHHOM
3a/1auei, NIpoaHaTu3upoOBaTh
PE3yJIbTaThl pacYeTOB U 000CHOBATH
NOJIY4EHHBIE BEIBOBI.

KaYECTBEHHBIC METOAbI aHA/M3a MpPH MPUHSTUH
MApKETHHIOBBIX YNPaBJICHYECKMX PeIIeHHUil.
Braners uHcTpymentamu  konmuectsentoro i
Ka4eCTBEHHOIO aHanuza AJst TIPUHATHS
YNpaBJCHYECKHX  pemleHuii M nocTpoeHus
SKOHOMHYECKHX H (PMHAHCOBBLIX MOJIEIei].




4. OBBEM U CTPYKTYPA JUCLHUIIJIUHBI

TpynoemMKkocTh AIMCUMIIMHBI COCTaBIsAET 8 3aueTHbIX eMHuMLl, 288 yaca.

Buasi yueGHoit pabotsi,
BKJIFOYAst
CaMOCTOATENBHYIO
paboTy cTyaeHTOB
H TPYLOEMKOCTb 00beM yueOHOH
g. (B yacax) paboThl Daps
(5] - amey TEKYLLEr0 KOHTPOns
Ne HaumenoBanue Tem u/uin 3 S E [P ERumen YCIEeBaeMOCTH,
o = 8 [MHTECPAKTHBHBIX
n/n pa3sfenoB/TeM QHUCLMILTHHB z = £ le i — dopma nipomeskyTOUHOI
o 8 3 a @ arTecTanum
= = o (B uacax / %)
%) = 2 = &) (no cemecmpam)
= g = T =)
) 3 B o
= =N g
2
= |8
1 Ananfrmuecxaa reoMeTpus nlo 12 4 4 18 4750%
JMHeHHas anrebpa
2 | BeeneHue B aHanu3 1 3-4 4 4 18 4/50%
JuddepeniuansHoe HCUHCICHHE o -
3 dymkiut ofHOR nepeMeHHOM 1 5-6 4 4 18 4 /50% PeiTuHr-koHTpONS |
IMpumenenue nquddepeHLHanLHOro
4 | ucuMCreHMs U4 UCClIeI0BAHUA 1 7-8 4 4 18 4/50%
(hyHKIMI ¥ MOCTPOESHHS rPa(HKOB
5 | HeonpeneneHHLIH HHTErpasl 1 | 9-10 6 6 18 6/50%
6 | OnpepneneHHblii HHTErpal 1 [11-12 ] 6 6 18 6/50% PefiTnHr-koHTposs 2
7 | ®YHKUHMH HECKOJIBKHX MEPEMEHHBIX 1 | 13-14 | 4 4 18 4/50%
8 Psnpi 1 15-16 4 4 18 4/50%
OGBIKHOBEHHEIE '
9 | nuddepenunansHbie U Pa3HOCTHBIE I | 17-18 o - 19 4/50% PeliTHHr-KoHTpOIL 3
YPaBHEHUSA
Bcero 3a 1 cemectp: 40 40 163 40/ 50% Ix3amen (45)
Hroro no aAucunninHe 40 40 1 163 40/ 50% Dr3ameH (45)

Conepmaﬂne JeKIIHOHHBIX 3aHSATHH MO IMCUHIJIHHE

Pazoen 1. 3JIEMEHTBI IMHEHHOMH AJITEBPBI U AHAJTUTUYECKOM TEOMETPUM

1.1. IlpamoyroneHas u apuHHas cucTeMbl KOOpAMHAT. MeTO KOOpAHHAT.

1.2. KoMniexkcHbie Yncia, neHcTBrs ¢ HUMH. M300pakeHHe KOMILIEKCHBIX YMCe Ha MIOCKOCTH. Moyib
¥ apryMeHT KOMIIJIEKCHOTO YHCIIa.

Anrebpauyeckas M TPUrOHOMEeTpHueckas (opMbl 3amucH KoMIutekcHoro uucna, ®opmyna Ditnepa.
[Toka3zarenbHast Gopma 3anucH KOMMIEKCHOro urcia. KopHU U3 KOMILIEKCHBIX YHMCell.

1.3. Bexkropsl. Jlunelinbie onepanuu Haja Bektopamu. HanpaBisiolue KOCHHYCbl M [JIMHA BEKTOpA.
YcnoBUe KONIMHEAPHOCTH IBYX BEKTOPOB.

1.4, CxanspHoe npousBeIeHHe BEKTOPOB M €ro CBOHCTBA. J[/1MHa BEKTOPA U YTOJl MEXK/Ly JBYMS BEKTOPAMM.
VYcnoBue 0OpTOroHaJbHOCTH ABYX BEKTOPOB.

1.5. Cucrema BektopoB. PasnoxeHue BekTopa Mo cucTeMe BeKTOpPOB. JIMHeiiHas 3aBMCUMOCTL M
HE3aBUCUMOCTb, 6a3MChl M paHr cucTeMbl BeKTOpoB. [IpoctpancTBo R” . OpTOroHANILHOCTS,

1.6. Marpuupl. [leiictBus ¢ matpuiamu. ObpartHas MaTpuia. Panr MaTpuiibl.

1.7. Onpenenurenu. CpoiicTBa onpeaenutenei. Anredbpaudeckue JAOMNOTHEHUS W MUHOPLI. BhiuncacHue
OMpEeJENUTENs pa3jlodKEHHEM 10 CTpoke (cToabuy).

1.8. Cucremsl inHekHbIX ypaBHeHui. Merton "aycca. Teopema Kponekepa-Kanennu. ®opmysnst Kpamepa.

1.9. OnHopoaHBIE CHCTEMBI TMHEHHEBIX ypaBHeHUH. DyHIaMeHTaNbHas CHCTEMa peLleH M.

1.10. O61uee pemenne cucTeMBbl IMHEHHBIX YPaBHEHHH B BEKTOPHOM (opme.



1.11 Ypasuenue nunnii niockoctd. Pasnuysble GopMbI ypaBHEHHs NPAMOM Ha MIOCKOCTH. YIom Mex1y
npAMbIMH. PaccTosHKEe OT TOYKY [0 NPAMOIA.

1.12 KpuBbie BTOpOro nopsaka: OKpYKHOCTb, BJUIMMNC, Tumepbona, napabona, MX reoMeTpuyeckue
CBOMCTBA U yPaBHEHUS.

1.13. YpaBHeHuUs MIOCKOCTH U NPAMOI B IPAMOYTOJIbHOM CHCTEMe KOOpAHHAT. Y CI0BHA Mapanie bHOCTH
W TepNeHMKYNSPHOCTH. YTkl MEXIy ABYMS IUIOCKOCTAMH, MEXLY ABYMS [PSAMBIMHM, MEXAY NpPAMON M
MI0CKOCTBHO. [IpsiMble M MJ10CKOCTH B ahhUHHOM MPOCTPAHCTBE.,

1.14. INoBepXHOCTH BTOPOro nopsaKa. I'eoMeTpHyecKie CBOMCTBA 3THX TIOBEPXHOCTEH, HCCIeJOBaAHME UX
(hOpMBI METO/IOM CEUYECHHIA.

1.15. EBkanzoso npoctpanctso. Hepasenctso Komm-BynsikoBekoro. OproronansHsiii 6asuc. [Ipouece
opToroHanu3anuu. PasznoxeHue BeKTOpa no OpToroHansHoMy 6asucy.

1.16. CobcTBennble 3HaYeHMA M COOCTBEHHBIE BEKTOPBI Martpull M MX cBoiictsa. Teopema 0 Gaswce
NpoCcTpaHCTBa R U3 COOCTBEHHBIX BEKTOPOB MATPHLIbl. COBCTBEHHBIE BEKTOPbI CHMMETPUUECKON MATPHILBL.

1.17. Ksagparuunsie dopmel R” . IoHsTHe KaHOHMYecKuii 6asuc. Vcnosue Skobu. [Tonoxkurensuo u
OTpHULIATENIBHO ONpeesieHHble KBaapaTtuyHbie Gopmsl. Kpurepuii Cunbeectpa.

Pa3zoen 2. BBETEHUE B MATEMATHYECKHWIT AHAJIU3

2.1 MHoxecrsa. Onepauun Haj MHOXKecTBamMH. YucnoBele MHOKeCTBa. ['panu MHOXKecTB. MHOXKecTBa B
R". Beinykible MHOXecTBA M MX cBoiicTBa. CooTBeTCTBHE MHOMECTB. CYETHbIE M HECUETHBIE MHOMKECTBA.
OtrHowenus. OTHOLIEHUS TOXKAECTBA U YITOPSJ0YEHHOCTH.

22. @Oynkums. OyHkuumoHanbHoe orHomeHue. CoorercTBue. CrocoGsl  3amanus. OCHOBHBIC
3/IEMEHTapHbIe QYHKIMH, UX CBOWCTBA W rpauKH.

2.3. Yucnoseie mocnenosareibHOCTH. [lpenen 4YnCoBOi Moc/ienoBaTeIbHOCTH. BECKOHEUHO Masibie M
OeckoHeuHo OobInMe BennyuHbl. CBOHCTBA CXOAALIMXCS NOCIE10BATENLHOCTEIA.

2.4, AnreGpanyecKde KOMIMO3MLMHM YHCIOBBIX MOC/IEI0OBATENLHOCTEN W MX mpesiesibl. KOMIO3HIMK ¢
HeonpeaeneHHOCTh0. [Ipu3HaKku cylmecTBoBaHMA Mpejeia MOHOTOHHON OrpaHMYEHHOMH M0C/IeA0BaTeIbHOCTH.
IlepBbiit 1 BTOpO#i 3ameuarenbhbie npeaenst. Jlemma Kauropa. Teopema Bosnsuano-Beiiepmtpacca. IMpusnak
bonsuano-Komu.

2.5. MoHoToHHsIe GyHKkuuM. Komnosuuus u cynepnosuius dyskuuit. [Ipeaen gpynkumuu B Touke. Ipenen
Gynkumu B Oeckoneunoctd. [lpesensi MoHOTOHHBIX (yHKumil. HenpepbiBHOCTH (yHKUMI B TOuKe.
HenpepeiBHOCTE OCHOBHBIX 3JIeMEHTapHBIX (QyHKIMiA. THIIBI pa3peIBOB.

2.6. CpaBHeHHe GeCKOHEYHO MaJIBIX (YHKLHIA.

2.7. Cpo¥icTBa (DyHKLIMH, HENpPEpPBIBHBIX HAa OTPE3Ke: OrPAHUYEHHOCTh, CYLIECTBOBAHHE HAUBOIBIIErO M
HaHMEHBLIErO 3HAYEHHMH, CYLIIECTBOBAHHE MPOMEKYTOYHbBIX 3HAYCHHH.

Paszoen 3. TN®@PEPEHIIUAJIBHOE HCYUCJEHUE ®YHKIIMM OTHOMN IIEPEMEHHOI

3.1. TlpousBonHas QyHKUMH, €€ TEOMETPUYECKHMH CMBICT M CMBIC] B NMPHKIAAHBIX 3a4a4ax (CKOPOCTb.
MJIOTHOCTB), DAaCTHYHOCTD (DYHKLIMH.

3.2. TlpaBuna HaxoXAeHMs TNPOM3BOAHOW. IIpousBojHAs CNOXKHOW W o6paTHOH  yHKLKH.
Juddepenuuposanne GyHKLHH, 3aJaHHBIX HESBHO H NaPaMETPHYECKH.

3.3. Touarne dpynxuuu, nuddepenuupyemoit B rouxe. Juddeperunan ¢pyHkumuu u ero reomeTpuueckuii
CMBICIL.

3.4. [TpousBoaxbie ¥ AU depeHLInanbl BHICUIMX MOPSIKOB.

3.5. Teopemsr @epma, Pons, Jlarpawka, Kowu, ux npumeHeHue. [TpaBuno Jlonurans.

3.6. Muorounen 1 gopmyna Teiinopa. ITpencrasnenne byHkumii exp(x), sin(x), cos(x), In(14x), (1+x)° no
tdopmyne Teitnopa.

Pazoen 4. MIPUMEHEHUE TUO®PEPEHIIUAJIBHOI'O HCUYUCJIEHUSA JJIsI UCCJIIEAOBAHUS
®YHKIUH ¥ IIOCTPOEHUS HX TPAGHUKOB
4.1. YcnoBus MOHOTOHHOCTH (yHKIMK. DKCTpeMyMbl QyHKIMH, HeoOXomumoe ycroue. JlocTatouHbie
ycnoBus. OTbicKanue Haub0JIbLIErO ¥ HANMEHBIIET0 3HAYCHUH QYHKLMKM, AMDPEPEHUMPYEMOI Ha OTPE3KE.
4.2. Uccnenopanue BeimykiocTu Gynkuuu. Touku nepern6a.



4.3. Acumnrotsl rpaduka QyHKIMH.
4.4. O6was cxema uccienoBaHus GYHKUMM U MOCTPOSHHUS ee rpaduKa.
4.5. YpaBHeHHe KacaTe/IbHON U HOPMAJIM K TJIOCKOH KPUBO#H B JaHHOM TouKe.

Pazoen 5. HEONIPEJIEJIEHHBIA UHTEIPAJI
5.1. TlepBooGpasnas Qyukuus. Heonpenenennsiii uuterpan u ero ceoiictsa. Tab/iuua HHTErpaios.
5.2. MeToapl MHTErpUpOBaHUs. 3aMeHa MEPEMEHHOM, WHTErPUPOBAHUE 110 YACTSM. HuTerpuposanue
PaUMOHABHBIX BHIPAXECHUH, TPUTOHOMETPHUYECKHUX (DYHKIMH, HEKOTOPBIX MPPAaLMOHANBLHBIX (yHKIiL. [ToHsTHe
0 HeDepyLIMXCa UHTerpasiax.

Pazoen 6. OIPEJEJEHHBIN UHTEIPAJI

6.1. 3ajmaun, nNpUBOAAIIME K TOHATHIO OMNpEJENEHHOro uHTerpana. OmnpeaeieHHbIH HHTErpaji, ero
reOMETPHUYECKHI CMBIC] U CBOICTBA.

6.2. ®opmyna Herotona-Jlei6Hu1a, e IPUMEHEHNE ISl BBIYMCICHUS ONPEIENeHHbIX MHTErpalios.

6.3. 3amMeHa nepeMeHHOH B ONpe/Ie/ICHHOM MHTErpajle, HHTErpUPOBAHHE [0 YacTSM.

6.4. [IpunojxeHus onpeieneHHbIX HHTErPajIoB,

6.5. Hecobcrsennbie unTerpansl. MHTerpupoBaHHe HEOrpaHWYEHHBIX (YHKUMI H MO beckoHeuHoMy
npoMexyTKy. HecoGeTBeHHBIE HHTErpaibl OT NONOKKTENbHBIX GyHKuUMit. [TpUsHaKy cpaBHeHus.

6.6. [[BoiiHOH W TPOKHON MHTErpaisl, ¥X CBONCTBA. BhIYMCIEHME KPaTHBIX MHTErpajsoB MOBTOPHbLIM
HHTErPHPOBAHHEM.

Pazoen 7. ©YHKIIUH HECKOJIBKUX IIEPEMEHHBIX

7.1. @ynKumum HeckoNbKMX nepemMeHHbIX. O6nacts onpeaenenus. [penen GyHKiuH. HenpepbiBHOCTS.

7.2. YactHele npoussoausie. [Nomublii Auddepenumnan, ero reoMeTpUYECKUii CMBICI, CBA3b C YACTHBIMH
NPOU3BO/IHBIMH, IPUMEHEHHE B NPUOIMIKEHHBIX BBIYUCIEHHUAX.

7.3. YacTHble IPOM3BOIHBIE U NOJHBIE AUddEpeHIMabI BEICLIMX MOPAAKOB. HesaBucUMOCTs cMelanHbIX
NPOM3BOJIHBIX OT Mopsaka AuddepeHLnpoBaHHUs.

7.5. DkerpemyMbl QyHKUMM HECKONBKUX NiepemMeHHbIX. HeoGxoaumoe yciosue sxctpemyma. HanGonsiuee
¥ HauMeHblIee 3HaueHus PYHKLMK B OTPaHWYCHHOM 3aMKHYTO# 061acTu.

7.6. Ycnosueii akctpemyM. Meton muoxkuteneid Jlarpamka. Ilpumepsl npumeHeHuit Mpu MNoMCKe
ONTUMAJIBHBIX pELIEHHH.

Paszoen 8. PAJIbI

8.1. TlousTue uucnoBoro psza u ero cxoaumoctu. Kputepuit Komm cxoammocty 4mciosoro paaa.
Heobxoaumoe ycnosue cxoaumoctd. CBOHCTBA CXOAAUIMXCS PAJIOB.

8.2. Ilpu3HaKku CXONMMOCTH pANOB: OOWIMI TPH3HAK, NPU3HAK CpaBHeHWs, npusHak Kouuw, NpU3HaK
Hanambepa, uHTerpanbueiii npusHak Koy,

8.3. IloHATHe 3HAKOMEPEMEHHOrO psAja, abCOMOTHO CXOAALIEroCA psija, YCAOBHO CXOAALLErOCH pana.
Teopema Tupuxne. Teopema Pumana.

8.4. TNonsatue 3Hakouepenyrowerocs psaa. [Tpusnak JlelGHuua.

8.5. Ilonstne QynkumonansHoro psama. O6nacts cxoaumoctu. Kpurepmii Kowm PaBHOMEPHO#
cxonumocty. [Ipusnak BeliepiuTpacca.

8.6. CsolicTBa paBHOMEPHO CXOISALIMXCS PSi/IOB.

8.7. Crenennsie psaasl. Teopema AGens. Paanyc cxoauMoCTH M cnocoGsl ero onpesenenus. CBoiicTsa
CTEINEHHBIX PAAOB.

8.8. Murerpupopanue u auddepeHuupoBaHiue CTENEHHbIX PSIOB.

8.9. Panb1 Teiinopa u MaknopeHa. [Ipumenenue psaoB K NpubIHKeHHBIM BEIYHCIIEHHSAM.

Paszoen 9. OGBIKHOBEHHBIE U ®O®EPEHIUAJIBHBIE U PASHOCTHBIE YPABHEHMUSI

9.1. luddepenunansHbie ypaBHeHUs nepBoro nopaaka. OCHOBHBIE MOHSTHS: OMpefieNieHne, pelleHue,
obliee peileHKe, YacTHOE pelleHHe AN((EpPEHUMANBHOrO yPABHEHUS MEPBOTO MOPS/KA. Teopema Kowu o
CYIIECCTBOBAHWHM M EIMHCTBEHHOCTH pelueHus (06e3 nokasatenbcrsa). MHrerpansHas kpupas. Hauanbhbie



ycinosus. 3anada Kown. Ocobbie Toukn. ['eomeTpuyeckuii CMbICT ypaBHEHUS MEPBOTO MOPAAKA. DIeMEHThI
KaueCTBEHHOr0 aHaIN3a.

9.2. lupdpepeHumanbHbIe ypaBHEHHS NEPBOTO NOPsAKa. Busbl ypaBHeHHI 1 MeTOIbI petenus. Y paBHeH s
C pasfelMOMMUCA TepeMeHHbIMU. Henonnbie ypaBHeHus. JluHelHble YpaBHEHHS, OJHOPOJHbLIE M
HEOHOPOIHEIE.

9.3. HuddepeHunanbHbie ypasHeHHs BTOporo nopsiika. OcHOBHble mnoHsThs. Teopema Kowmwm o
CYLUECTBOBaHUM U €IMHCTBEHHOCTH pelleHus (6e3 nokasatenscTsa). 3anaua Ko, YpasHeHus, JonycKaouye
MOHWXEHHE MOPAKA.

9.4. JuddepenumancHele ypaBHEeHMsi BTOPOrO mMOpsAKa. JIMHEHWHbIE ypaBHEHHs, OAHOPOIHbIE W
HEOJIHOPOIHBIE. '

9.5. Jluneiinsie auddepeHuransHble ypaBHEHHS BTOPOTO MOPsAKA C MOCTOSHHBIMU KO3(DDUIIMEHTAMH.
Kpaesas 3anaua.

9.6. [luddepeHuuansubie ypaBHeHHs BhICIIMX mopsakoB. CucreMa ypaBHEHWil NeEpBOro mnops/ka.
Hopwmainbhas gpopma. Teopema Komn. 3anaua Ko u kpaesast 3aaya /Uis ypaBHeHUs n-ro nopsaka. JInneiinsie
ypaBHEHHs n-ro nopsijika. JIMHe#HHbIe ypaBHEHHUs 1-T0O MOPAAKA C MOCTOSHHBIMHM KO3 uLHEHTaMH.

9.7. Jlunelinble OOBLIKHOBEHHBIE pa3HOCTHhIE ypaBHeHHsA. OcHOBHblE noHATHA. CeTKM M CeTouHble
¢yHnkuuu, ORHOPOAHBIE U HEOJHOPO/IHbIE YpaBHeHHs. CBONCTBA pelleHHi.

9.8. Pewenue MHEHHBIX OOBIKHOBEHHBIX PasHOCTHBIX YPABHEHHH C NOCTOSHHBIMHM KO3(QULMEHTaMHU.
ITpumepsi. CUCTEMBI IMHEHHBIX Pa3HOCTHBIX YpaBHEHMIl IEPBOTO MOPsIKA.

CopepxaHne NPAKTHYECKHX 3aHATHI 110 JHCUHILIHHE

PA3JIEJ 1. JIEMEHTDBI IMHEHHOMW AJITEBPBI 1 AHAJIMTHYECKOU 'EOMETPHM.

Pemenue 3anay no remam:

Tema 1.1. KomnnekcHele uncna, neiictBus ¢ HAMU. M300paxkenne KOMIIEKCHBIX YMCEJ HA MJIOCKOCTH.
Monaynb W apryMeHT KOMIIEKCHOro uMcia. Anrebpamyeckas M TPHUTOHOMETpUuecKas (OpPMbl 3anucH
KOMIIeKCHOro yucna. @opmyna Jinepa. [lokasarensnas (opma 3amucu KommiekcHoro uucsia. Kopuu us
KOMIUIEKCHBIX yncen. Bekropsi. Jlunednsie onepauuy Haj BektopamMu. CKalsipHOE IPOM3BEIEHHE BEKTOPOB M
ero cBOMCTBA. [lMHa BEKTOpa M yroJ Mexy AByms Bekropamu. 1.5. Cucrema BekTopoB. Pasinoxkenue Bextopa
10 CHCTEME BEKTOPOB.

Tema 1.2. Marpuupl. [leiictBus ¢ marpuuamu. OGpathHas matpuua. Paur marpuusl. Onpenenurenn.
CoiicTsa onpezenureneil. Anrebpandeckue 10MONTHEHNS U MUHOPBL. BbI4ucIeH1E OnpeieiuTes pasiokeHuem
no crpoke (cronbuy). Cucrembl nuHelHbIX ypaBHenuil. Meron I'aycca. Teopema Kpouekepa-Kanennm.
®opmyner Kpamepa.

Tema 1.3. OnHOpoHBIE CHCTEMBI JTHHEHHBIX ypaBHeHHH. DyHIaMeHTalbHas crcTeMa petennii. Obiiee
PCLICHHE CUCTEMBI JIMHEHHBIX YPaBHEHWH B BEKTOPHOH (opme. YpaBHEHHEe NUHHI IUIOCKOCTH. Pasinuunbie
(opmbl ypaBHeHHs MPAMO# Ha MIOCKOCTH. YTOJI MeX Iy NPAMBIMU. PaccTosiHKe OT TOYKH /10 NPSAMOIi.

Tema 1.4. KpuBble BTOPOro nopsiika: OKpYXHOCTb, JIUIMIIC, runepbosia, napabona, UX reoMeTpuyeckme
CBOWCTBA W ypaBHEHMA. YPaBHEHMS TUIOCKOCTH W MPAMOH B MPAMOYTOJIBHOM CHCTEME KOOPAMHAT. YCl0BHS
NMapajiesbHOCTH U NePreHANKYIAPHOCTH. Y Ikl MEX/Y ABYMS MUIOCKOCTAMM, MEKIY ABYMS MPAMBIMH, MEkKLY
NPAMOH U MIOCKOCTBIO. lIpAMBIE U nuocKoCTH B ap@uHHOM MpocTpaHcTBe. [10BEPXHOCTH BTOPOro MOpsA/KA.
['eomeTpuyeckne CBOHCTBA 3THX NMOBEPXHOCTEH, HCCIEAOBAHME HX (POPMEI METO/IOM CEYEHHMIA.

PA3JTEJT 2. BBEIEHUE B MATEMATHYECKHWUHW AHAJIHN3.

Pemenue 3ana4 no remam:

Tema 2.1. ®@ynkuusa. @ynkumoHanbHoe otHoweHue. CootsercrBue. Cnocobsl 3aaanus. OCHOBHBIC
s/eMeHTapHble QYHKLMHU, WX CBOHCTRA M rpaduku. YncnoBele mnocnefoBate/bHOCTH.  [lpesen  4MCHOBOM
nocnenoBaTeNbHOCTH. beckoneuno mansle M OGeckoneyHo OGonblune BenuWuuHbel. CpoiicTBa cxoaALMXCH
noc/ne0BaTeIbHOCTeH. AJredpanyeckue KOMIIO3HLMHM YMCIOBBIX [OCIEAOBATENBHOCTEH M WX [pejelnsl,
Komnosuuuu ¢ HeompenenenHoctsio. [lpusHaku cymecTBOBaHMS npeiena MOHOTOHHOH OrpaHHYEHHO#
nocnenosarenbHOCTH. [lepBbiii M BTOpOM 3amevarenbHbie npegensl. Jlemma Kanrtopa. Teopema BonbuaHo-
Beiiepmrpacca. [Ipusnak bonsuano-Koum,



Tema 2.2. Tlpenen ¢ynkuuu B Touke. lpemen yukumm B Geckoneunoctu. Ilpeiesbi MOHOTOHHBIX
(yHkuuit. HenpepeiBHOCTE QyHKIUMH B Touke. HenmpepblBHOCTh OCHOBHBIX 3JIEMEHTapHBIX (yHKumi. Tunsl
pa3pbiBoB. CBoHcTBa QyHKUMH, HENPEPBIBHBIX HA OTPE3KE: OrPAHHYEHHOCTD, CYILIECTBOBAHUE HAMOOIBIIErO 1
HaUMEHBIIErO 3HAYSHHH, CYLIECTBOBAHHE NIPOMEKYTOUHBIX 3HAYEHHIA.

PA3JIEJT 3. TA®OEPEHIIUAJIbHOE UCYHUCJIEHUE ®YHKIIAHN OJTHON IEPEMEHHOIA.

Peiienue 3a1a4 no remMam:

Tema 3.1. IlponsBoaHas GyHKUHMH, €€ reOMETPHYECKUHN CMBICII M CMBICII B IPUKJIAIHBIX 3a/1a4ax (CKOPOCTb,
TMJIOTHOCTB). D1IaCTHYHOCTD (PyHKUMK. TIpaBHia HAXOXKAEHHS IPOU3BOIHOMN.

Tema 3.2. [lpoussoanas cnoxHo#i u obparHoi ¢yukuuu. duddepenunposanne GyHKuMi, 3a1aHHbIX
HEABHO U NapaMeTPHYECcKH.

Tema 3.3. Tlonstue oyukuuu, aupdepenumpyemoin B Touke. Hduddepenuman dyHkuuu u ero
reomeTpu4eckui cMmbici. [IpousBonsie U A depeHinanbl BHICIIHX NOPSIAKOB.

Tema 3.4. Teopems: ®epma, Pons, Jlarpanka, Kowmn, ux npumenenue. [Ipasuio Jlonurans. Muorousen
u popmyna Teiinopa. INpencrasnenne dyHkumii exp(x), sin(x), cos(x), In(1+x), (1+x)° no tdopmyne Teitnopa.

PA3IJIEVT 4. TIPUMEHEHUE TA®PEPEHIIHAJILHOI O HCYUCJIEHUS JIsl UCCJIEJJOBAHUS
®YHKIHWHA U IOCTPOEHUS UX TPAOPHKOB.

Pemenue 3aja4 no remam:

Tema 4.1. YcnoBus MOHOTOHHOCTH (YHKUMH. OKCTpeMyMmbl GyHKUMM, HEOGXOAMMOE YCIOBHE.
JlocTaro4Hsle yCIOBHS.

Tema 4.2. Otsickanue HauOONBIIErO M HAMMEHbINEro 3HaueHWH QyHkuuu, auddepentmpyemoil Ha
OTpes3Ke.

Tema 4.4. UccnenoBanue BBIMYKIOCTH (YHKLINH.

Tema 4.5. Toukn neperuba. AcumnroTsl rpaduka dpynkuuu. OGuwas cxema uccienoBanus GYHKLHN U
MOCTPOEH!s ee rpaduka. YpaBHEHHE KacaTeNbHOM U HOPMAH K TJIOCKOH KPMBOM B JaHHO#M TOYKe.

PA3JTEJT 5. HEONIPEJIEJIEHHBIA UHTEI'PAJL
Pewenue 3aaa4 no remam:
Tema 5.1. TleppooGpa3snas dynkuus. Heonpeenenusiii uHTErpas u ero cBoiicTea.
Tema 5.2, Tabnuua uHTErpasos.
Tema 5.3. Meroasl uHTerpupoBanus. 3aMeHa NEPEMEHHOMN, HHTErPUPOBAHMUE T10 YACTSM.
Tema 5.4. MiHTerpupoBanye palMOHANBHBIX BbIPAXEHH, TPUrOHOMETPUYECKHX (YHKLWMH, HEKOTOPBIX
uppaunoHansHeix Gynkuuii. [Tonarue o HeGepyinxcs uHTErpanax.

PA3JIEJT 6. ONNPEAEJIEHHBINA UHTEIPAJI

Pewienue 3anay no remam:

Tema 6.1. 3anaun, npuBOAAIIKE K MOHATHIO OMPEACNEHHOrO MHTErpaia. OnpejeneH bl uHTerpal, ero
FEOMETPUYECKUM CMBICT U CBOMCTBA.

Tema 6.2. ®opmyna Hetorona-JlelGnuiia, ee NpUMEHEHHE /15 BBIYMCIIEHUS ONPE/IC/EHHbBIX HHTEIPAIOB.
3aMeHa NepeMEHHOI B ONPE/IeIEHHOM MHTErpajle, MHTErPUPOBAHHE MO YacTsM.

Tema 6.3. IlpuoskeHus ONMpeNeNeHHbIX WHTErpanoB. HecoGCTBEHHbIC MHTErpabl. WuTerpuposanue
HEOrpaHUYeHHbIX QYHKLMIA U 10 GECKOHEYHOMY NPOMEXYTKY. HecoOCTBEHHbBIE MHTErPaIBI OT MONOKUTENBHBIX
Gynkumid. [IpusHaku cpaBHeHUs.

Tema 6.4. JIoiiHO# ¥ TPOHHO¥ MHTErpaibl, UX CBOWCTBA. BbIuKC/IeHHE KPATHBIX HHTErPAOB NOBTOPHBIM
HHTErPUPOBAHUEM.

PA3JET 7. ©YHKIIUU HECKOJIBKUX ITIEPEMEHHBIX
Pemenue 3ana4 no temam:
Tema 7.1. OQyHKUMM HECKONBKMX nepemeHHbIX. OO6nacte ompeaenenus. Ilpenen dyHKuuu.
Henpepeinocts. Yactusie npoussoansie. [lonnsii auddepenuman, ero I'COMETPUYECKMH CMBIC/, CBA3b C
4aCTHBIMH NPOU3BOAHBIMH, IPUMEHEHHME B NPHOIMIKEHHBIX BBIYUCICHHUAX., YactHble  npousBoaHbIC M



nonHble AuQ@epeHuyansl BhHICIIMX NOpAAKOB. He3aBHCMMOCTh CMeEIIaHHBIX MPOM3BOAHBIX OT MOPSIKA
b bepeHUHPOBaHKS.

Tema 7.2. Dkctpemymbl (GyHKIMM HECKONBKMX nepemeHHBIX. HeoGxoaumoe ycioBue 3KCTpeMmyMma.
HawnGonbinee u HauMeHblee 3HaYeHUs QYHKLMM B OTPaHUUEHHO 3aMKHYTOI 06aacTH. VY CI0BHbIN
3KcTpeMyM. Metoa mHoxwuTenel Jlarparxka. [IpuMeps! npuMeHEHHH NPH MTOMCKE ONTHMANBHBIX PEIICHHIA.

PA3JTEJT 8. PAIBI

Pelienue 3anau no remam:

Tema 8.1. IlonsTHe YMCIOBOTO psAja U ero cxoaumocTu. Kputepuii Koy cXoaMMoCTH YHCIOBOrO psna.
Heobxoaumoe yciosue cxoaumoctd. CBoiCTBa CXOAAMMXCA PAIOB. [IpU3HAKH CXOAMMOCTH PSIOB: OBLLMi]
NpU3HaK, MPU3HAK cpaBHeHus, npusHak Kouu, npusnak Janambepa, MHTErpanbHbli npusHak Ko,

Tema 8.2. [lonsTie 3HAKONIEPEMEHHOTO psija, abCOMIOTHO CXOAAIIErocs psijia, YCIOBHO CXOANIErocs psa.
Teopema [upuxine. Teopema Pumana. ITonsTtue 3Hakouepenyrouerocs psia. [Ipusnax Jleiibuuua.

Tema 8.3. Ilouatue ¢ynkumoHanbHOro psga. OGnacte cxoaumoctu. Kpurepuii Kommu pPaBHOMEPHO
cxoaumoct. [pusHak Beiiepmrpacca. CoiicTBa paBHOMEPHO CXOISIIMXCA PAZIOB,

Tema 8.4. Ctrenennsie psaasl. Teopema Abens. Paguyc cxoAMMOCTH 1 criocobbl ero onpeenenus. CeoicTsa
cTeneHHbIX psjoB. Hurerpuposanue u auddepenumpoBanue cremeHHbIX psigoB. 8.9. Pamel Teitnopa u
Maknopena. [Ipumenenune paaoB K npuOIMIKEHHBIM BEIYHCIEHHSAM.

PA3JJEJT 9. OBBIKHOBEHHBIE TU®®EPEHIIUAJIBHBIE U PA3SHOCTHBIE YPABHEHUSI

Pewenue 3ana4 no remam:

Tema 9.1. [lnddepenupanbubie ypasHeHuss nepBoro mnopsiaka. OCHOBHBIE MOHATHS: OnpeaeneHue,
pelieHue, obLiee peleHHe, YacTHOe peueHre NuddepeHIanbHOro ypaBHeH!s nepBoro nopsaka. Teopema
Ko 0 cymecTBoBaHHH U €IMHCTBEHHOCTH petneHus (6e3 qokazarenscrsa). Unterpanshas kpusas. Hauansusie
ycnosus. 3anaya Komu. Ocobbie Touku. ['eOMeTpUYECKHii CMBIC] ypaBHEHHMs MEPBOrO MOPsAAKA. DJIeMEHTbI
KaueCTBEHHOr0 aHa/In3a.

Tema 9.2. Tuddeperumnanshbie ypaBHeHUs NEPBOro MOpsAKa. Buibl ypaBHEHHH W METOABI pelICHMS.
YpaBHeHus ¢ pasAeAOWMMACA NepeMeHHbIMU. HenosHble ypaBHeHus. JIuHeliHbIe ypaBHeHNS, OHOPO/IHBIE 1
HEOJIHOPOHBIE.

Tema 9.3. Jluddepenuuansupie ypasHeHus BToporo nopsaka. OcHoBHbie noustus. Teopema Koww o
CYLIECTBOBAHWH W €IMHCTBEHHOCTH pellenus (6e3 nokasatenbcTsa). 3agaua Kowm. YpasHenus, ronyckaiolne
MOHWKEHHE MOpsKa.

Tema 9.4. [Tuddeperumnanbhbie ypaBHeHHs BTOPOro nopsjka. JIMHelHble ypaBHEHHs, OAHOPOIHBIE H
HEOIHOPOIHBIE.

Tema 9.5. Jluneilinpie auddepeHuuanbHble ypaBHEHHS BTOPOrO MOPAAKA € MOCTOSAHHBIMH
koapduumnentamu. Kpaepas 3agava.

Tema 9.6. ludpdepenunanshpie ypaBHeHns BbICIIMX NOpsAKoB. CHcTeMa ypaBHEHHI nepBoro Nnops/Ka.
HopmansHas ¢popma. Teopema Kown. 3anaua Koy v kpaeBas 3aa4a juist ypaBHeHus n-ro nopsiaka. Jinneiinsie
YPaBHEHHUs n-ro nopsaka. JIuHelHbie ypaBHEHHS #-r0 MOPAKA C MOCTOSHHBIMH KO3 dHLIMeHTaMH.

Tema 9.7. Jlunelinbie 0OBIKHOBEHHBIE Pa3HOCTHBIE ypaBHeHHS. OCHOBHbIE NOHATHSA. CETKM U CEeTOUYHbIE
(yukuuu. OgHOpPOAHBIE M HEOAHOPOAHEIE ypaBHEeHUs. CBOWCTBA pelIeHHUIA.

Tema 9.8. Pewmenue nuHEHHBIX OOBIKHOBEHHBIX PA3HOCTHBLIX ypPaBHEHMH C  MOCTOSHHBIMM
koa(uumuerTamu. [Tpumepsl. CUCTEMBI TMHEHHBIX PA3HOCTHBIX ypaBHEHHUIi MEPBOro MOPSIKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' UH

B npenojasanuu aucumnivHel «MartemaTHka» HCMOJB3YIOTCS pPasHOOOpasHble 00pasoBaTE/NbHbIE
TEXHOJIOTHH KaK TPaJMIHOHHBIC, TaK W C IPUMEHEHHEM AKTHBHBIX M HHTEPAKTUBHBIX METOJ0B 00y4eHHs.
AKTHBHBIE U HHTEPAKTHBHBIE METO/IbI O0YUEHHS:
® WHTEPaKTHBHBIE JEKLUMHU (110 BCEM TeMaM).



6. OIIEHOYHBIE CPE/ICTBA JUISI TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH,

IIPOMEXYTOYHOM ATTECTAIIAH IO UTOI'AM OCBOEHHMSI JUCIIUILJINHBI U YUEBHO-
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METOJAWYECKOE OBECIIEYEHHE CAMOCTOSITEJIBHOM PABOTBI CTYIEHTOB

Texkyuuii KOHTPO/IL YyCNIEBAEMOCTH
PeiiTunr-kouTpoas 1

CdopmynupyiiTe onpeneneHue TNOHATHA “CHCTEeMa KOOpAMHAT® HA NpAMON, HA T[UIOCKOCTH, B
mpocTpaHcTBe. UTo Has3biBaeTCs 6a3UCOM CHCTEMbI KOOPIMHAT Ha MPAMO#, Ha IJIOCKOCTH, B IPOCTPAHCTBE?
Yro Ha3bIBaeTCA BEKTOPOM?
Kak 3anate BEKTOp, OMpeeNnTh €ro AJIWHY, HanpaBJleHHe W MPOEKIMH B JEKAPTOBON MPAMOYrONLHOM
CHCTEME KOOPAMHAT Ha MJIOCKOCTH, B MPOCTPAHCTBE?
Yro Ha3kIBAETCA JIEKApTOBOH OPTOHOPMHUPOBAHHON CHCTEMOM KOOP/IMHAT Ha MJIOCKOCTH, B POCTpaHcTBe?
3anuinuTe GopMyny pa3OKEHHs BEKTOpa Ha COCTABIIAIONIME B JEKAPTOBOM NMPAMOYIONLHON cHcTeMe
KOOPAMHAT Ha MJIOCKOCTH, B MPOCTPAHCTBE.
Yro HaseiBaeTcs paamycom-BeKTopom? 3ajiaiiTe TOYKY W HApUCYHTe €& MOJIOKEHHE Ha MpAMOoil, Ha
MJIOCKOCTH, B IPOCTPAHCTBE.
3anaifTe KOOPAMHATBI YETHIPEX BEPIIMH TPEYrOJIbHON MUPaMUIbl U HAPUCYHTE TONOKEHUE MUPAMUIBI B
NPOCTPAHCTBE.
Banumute popMyy pacCTOAHUS MEXKY ABYMs TOUKAMH Ha IJIOCKOCTH, B [IPOCTPAHCTBE.
Yro HaspIBaETCA CKANAPHBIM MPOM3BEJECHHEM JBYX BEKTOPOB; CKAIAPHOE MPOM3BEACHUE — ITO YKCIIO UITH
BeKTOp? 3anuuure GopMmyity CKanspHOro NPOU3BENCHUs YePe3 KOOPAHHATHI IEPEMHOKAEMBIX BEKTOPOB.
Kak onpeaenuts yron Mexuay AByMsi BEKTOPaMH C MOMOILLBIO CKAIAPHOTO NMPOU3BE/ICHHSA?
KakoBsl crioco6bl 3a1aHus NPAMOIA, 3aNUIIuTe pasindHblie HGOPMbI ypaBHEHHMS MPAMO Ha TIOCKOCTH.

. KakoBbl crocoObl 3ajjaHus [UIOCKOCTH, 3aMMIIATE pasiuuHbie (OPMBI ypaBHEHHS TMIOCKOCTH B

MPOCTPAHCTBE.
Kakue BeKTOpBI Ha3bIBAIOTCS KOJITHHEAPHBIMM, KOMILIaHAPHBIMU?

Yro HasbiBaeTCs MaTpHULEi?

Yro HaseiBaeTcs onpejenuteneM Marpuubl? Kak BRIMHCIUTB Onpeaenutens 2-ro, 3-ro ¥ n-ro nopsaka
METO/JIOM pa3JIOkKEHHs 10 3ieMeHTaM J1000# cTpoku u Jioboro cronbua?

Yro Ha3piBAETCs BEKTOPHBIM MPOMU3BE/ICHUEM JIBYX BEKTOPOB; BEKTOPHOE MPOU3BEACHUE — 3TO UUCIIO WIIH
BEKTOp? 3anuiuute GOpMy.Ty BEKTOPHOrO NPOU3BECHUs Yepe3 KOOPAMHATBI IEPEMHOIKAEMbIX BEKTOPOB.
Kak onpeaenuts niowmaas TpeyroibHAKA C MOMOLLBIO BEKTOPHOTO NPOU3BEAEHHS, KAKOBbI A0/KHBI GBIThH
MCXO/IHBIE laHHbIe?

Yro Ha3bIBaETCA CMEIIAHHBIM IIPOM3BEACHHEM TPEX BEKTOPOB; CMELLIAHHOE NMPOU3BEAEHHE — 3TO YHUCIIO WIIH
BeKTOp? B 4eM COCTOMT reoMeTpuUecKuii CMBICI CMELICHHOTO MPOM3BEACHHS TPEX BEKTOPOB? 3anuiiure
(bopmyity cMelIaHHOIO POU3BEICHHS Yepe3 KOOPAUHATHI [IEPEMHOKAEMbIX BEKTOPOB. 3aMHILUTE yCI0BUE
KOMIIIAHAPHOCTH TPEX BEKTOPOB C MOMOLIBIO CMEIIEHHOTO MPOU3BEICHHUS.

BhiBeuTe ypaBHEHUE MLI0CKOCTH C MOMOLIBIO YCIIOBUS KOMIIIAHAPHOCTH TPEX BEKTOPOB.

Kak onpeznenuts 00beM TpeyronbHON MUpaMH B ¢ TOMOIIBIO CMELIAHHOTO MPOM3BEAEHHUS TPEX BEKTOPOB?
3anuiunTe ypaBHEHHE IIOCKOCTH, MPOXOJAIIEd 4epe3 TPU 3aJaHHblE TOYKHM; B 4YEM COCTOUT CMBIC]
K03()(PUIIMEHTOB ITOrO YpaBHEHHS?

KaxoBsl cioco6e1 3ajaHust npsiMoii B mpocTpaHcTee?

3anuimTe ycJIoBHe KOJTMHEAPHOCTH JIBYX BEKTOPOB.

3anuIIUTe KAHOHWYECKUE YpaBHEHHs NPAMON B MPOCTPAHCTBE.

Yto HasbiBaeTCA KPHUBBIMHM JIMHMAMM BTOPOro nopsaka? 3anuiuure OOLHE YPaBHEHMS KPMBbIX JHHMIA
BTOPOrO MopsiKa.

Uro Ha3sbIBaeTCs OKPYKHOCTBIO, B UYEM COCTOHT OCHOBHOE CBOMCTBO OKPYKHOCTH? 3anuiuure
KaHOHHYECKOEe ypaBHEHHE OKPYKHOCTH. KaK 110 BUly KAHOHMYECKOrO YpaBHEHUs! OKPY)KHOCTH YCTAHOBUTh
KOOP/AMHATHI UEHTPa OKPYKHOCTH H paauyc?

YTo Ha3bpIBae€TCA JJUIMIICOM, B YEM COCTOMT OCHOBHOE CBOMCTBO asunca? Kakue TOUKHM MIOCKOCTH
HasbIBarOTCA okycamu ssumnca? 3anuinuTe COOTHOLICHHE MEKAY AJIMHAMuU OOJIBILION U Manoli nojyocei
3JUTMTICA W PACCTOSIHUEM OT LIEHTPA 3JUIMIca 10 (okyca. 3anuiuure KaHOHUYECKOE ypaBHEHHE DIUIMIICA.
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Kak nmo Buay ypaBHEHMsS 3JUIMICA YCTAHOBHUTH KOOPAMHATHI €r0 LEHTPA M JUTHHBI GOMBIION M Manoii
nonayocei?

Uro HasbiBaeTcs runepboIOi, B 4eM COCTOMT OCHOBHOE CBOWCTBO runep6ons? Kakue TOYKM MIocKoCTH
Ha3bIBAKOTCA (POKycamMu runep6onb? 3amMIINTe COOTHOLIEHHWE MEXAY JUIMHAMM JeHCTBHUTE/BHON M
MHUMOH TMonyoced runepbosl M paccTosHWeM OT LUeHTpa rumepbonsl a0 (okyca. 3anuummnre
KaHOHMYECKOe ypaBHeHHe runep0obl. Kak no Buay ypaBHEHHs runep6osibl yCTAHOBHTh KOOPIMHATH €&
LCHTPa W JUTHHBI ACHCTBUTENLHOMK U MHUMO#M nosyocei? 3anumuTe ypaBHEHHE aCUMIITOT FUIep6OIbL.
Yro HaseiBaeTcs nmapabosioif, B 4eM COCTOMT OCHOBHOE CBOWCTBO mapatonsl? Kakas Touka MiockocTu
HasbiBaeTCA (okycoM napabonsl? UTo HaseIBAaeTCS AMPEKTPUCON Mapabosibl, 3anuiuuTe ypaBHEeHMHE
AMPEKTPUCHI. 3aNMMIIMTE KaHOHMYeckoe ypaBHeHue napaGosbl. Kak no Buay yparHenus napaGolsi
YCTaHOBHTb KOOPAHHATEI BEPIIHHLI Napabosibl U MOJI0KEHHE AHPEKTPUCHI Ha MIIOCKOCTH?

3anuiuute obuiee ypaBHEHHE OKPYKHOCTH, 3JUTHIICA, TUNep6oIsl M napabobl.

Ilpu kakux ycnoBusX u3 o0LIEro ypaBHEHMA OKPYXKHOCTH, 3JUIMICA, TMNepGOoIbl, Mapabobl NonyyYaeMm
obliee ypaBHEHHE OKpYKHOCTH, obllee ypaBHEHHME 3JMICa, OOliee ypaBHEHHMe runepboisl, obuiee
ypaBHeHHe napabo/ibi? '
Bemosnnnre npeoGpazosanue o0LIEro ypaBHEHHS OKPYKHOCTH K BHMAY KaHOHMYECKOrO YpaBHEHMS
OKPY>KHOCTH.

Beinonnure npeobpasosanue o611ero ypaBHeH s SIUHIICA K BULY KAHOHHYECKOTO ypaBHEHUS SJLIHIICA.
Beinosinure npeoGpasoBaHue OOWIEro ypaBHEHMs THMNEpOONbl K BUAY KAHOHMYECKOrO YpaBHEHHS
runep0obl.

BeinonnuTe npeobpasosanue 0011ero ypaBHeH s napabosbl K By KAHOHMYECKOTO ypaBHEeHUS Napaboisl.

PeliTHHr-KOHTpOIB 2
Yro HasbiBaeTcs apHuHHOM, M 061LIEH IeKapPTOBOM, CHCTEMOH KOOPAMHAT B TPEXMEPHOM IPOCTPaHCTBE?
Yro HasbiBaeTcs 6asucoM aduuHOl cucTeMbl KoopanHAT? UTO HAa3BLIBAETCSA KOOPAMHATHOMN MI0CKOCTHIO?
Kaxyto npo6nemy nossosser pemuts cucteMa koopauHat? Yro HassiBaeTcs ahUHHBIME KOOPAUHATAMH
TOYKH MPOCTpaHCTBA?
Kak, ucnonb3ys JIMHeHbIE ONepaluy Hajl BEKTOPAMH, Pa3/iOKUTh PajiMyC-BEKTOD MPOU3BOIBLHON TOYKH
NPOCTPAHCTBA Ha COCTABJIAOIIME 110 KOOPAMHATHEIM OCAM?
Yto HaskIBaeTCA AEKAPTOBOI KOCOYrONBHON CHCTEMOM KOOpAMHAT?
B kakom ciyyae addunHas cucTeMa KOOPAMHAT CTAHOBHMTCS MPSAMOYTOJBHONW OPTOHOPMUPOBAHHOI
CHCTEMOH KOOpAMHAT?
3anumuTe ycioBME, NPH KOTOPOM Ha TPeX BEKTOpaX, KaK Ha CTOPOHAaX, MOJKHO [OCTPOMTH
napajnaeaendnen.
3anuwmTe ycloBKe, MPU KOTOPOM TPH BeKTOpa 00pasytoT Gasuc CHCTEMBI KOOP/IHHAT.
3anMIIMTe aNrOPUTM DELICHHUS CHCTEMBI JIMHEHWHBIX ypaBHeHMiT Mertojom I aycca, HCMojae3ys JiBa
SJIEMEHTapHbIX NMPeobpa3oBaHKs CUCTEMBI: Jie/IeHHe ypaBHEHUH HA KOI()(PULMEHTH NPH HEH3BECTHBIX W
BBIYMTAHHE YPAaBHEHHH.
B kakux ciyyasx HaxoauT npuMeHeHne MeTo ["aycea peLeHns cucTeMbl IMHERHbIX YpaBHeHuH? YTo Mbl
MOHMMAEM MO/l SKBHBAJICHTHBIMH CHCTEMaMH JIMHEHHBIX ypaBHeHMii? Kakue npeobpasoBaHus CHCTEMBI
JIMHEHHBIX YPaBHEHHMI Ha3bpiBalOTCA 3jeMeHTapHBIMH? K cHcTeMe Kakoro BHAa MMEET CBOEH LEbio
NpUBEJICHHE 3aJlaHHOM CHCTeMbl JIMHEHHBIX ypaBHeHuH Mertogom [laycca? Kak pemaercs cucrema
JNIMHEHHbIX yPABHEHHH TPEYroIbHOrO BH/A, NOJIyYeHHas U3 HCXOAHOI MeTonom aycca?
B yem 3aknrouaeTcs npoBepKa NOIyUYEHHOTO PELICHUs: CHCTEMBI JIMHEHHBIX ypaBHEHHI?
CymiecTByeT /I BO3MOXKHOCTb, €CIM "/a", TO ONHMUIMTE €€, PELICHHS CUCTEMbl JHHEHHbIX ypaBHEHHI
meTozioM ['aycca B KoMnakTHOM BHJE 63 nepenucsiBaHus 0003HAYEHHH CAMUX HEU3BECTHBIX?
Kakwue crctembl TMHEHHBIX yPaBHEHUH HA3BIBAIOTCS ONPEAETIEHHEIMH, HEOTIPE eI HHBIMU?
Kakue cucrembl THHEHHBIX ypaBHEHHI HA3bIBAIOTCA COBMECTHBIMH, HECOBMECTHBIMHU?
3anuIunTe BUJ NPOTHBOPEYUBOTO YPABHEH M.
[lossonsier i merton Iaycca OGHAapYXHTh NPOTHBOPEUMBOE YpaBHEHHE W CHEJATh 3aKIIOUEHHE O
HECOBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHEHHH?
B uem cocTouT xo0praHoBo npeo6GpasoBaHue CHCTEMbI TMHEHHBIX YPaBHEHHiH?



16. Onumure meron Xopnana—I"aycca pelieHns CHCTEMBbl IMHEHHBIX YpaBHEHUH.

17. Kakoe HEM3BECTHOE B CHCTEME JIMHEHHbBIX YpaBHEeHUH Ha3bIBaeTCs paspewaroimmnm?

18. Yro Ha3biBaeTCs paspelleHHBIM YPaBHEHHEM B CHCTEME JIMHEHHbIX YPaBHEHHMH, peliaeMbBIX METOA0M
Xopnana-T'aycca?

19. Yto Ha3bIBaeTCs paspelieHHOW CUCTEMOMN JIMHENHBIX YpaBHEHUH?

PeldTHHIr-KOHTPOJb 3
1. Cdopmynupyiite onpeaenenue nousatus "QyHkuusa”. 3anuiuuTe onpeneneHue MnoHATHS "(QyHKuus"” B
CHMBOJIMYECKOH JIornyeckoi Gpopme. Kakue Gopmbl 3anucH UCoNb3yroT 1uis 0603HaueHust GyHKUHN?

2. Yro nHaseiBaeTcs 06nacThio onpejeneHus QyHKIUM, He3aBUCHMO# NEPeMEHHOM (apryMeHToOM), 061acThio
3HaYeHUH (QYHKUMH, 3aBMCMMOW nepeMeHHOH? B KakoM cilyyae apryMeHT HasbiBAalOT MpoobpasoM, a
3HaueHue QpyHKuMn o6pasom? 3anuuinTe BepakeHue npoodpasa yepes 06pas. Yro HassiBaeTcs oGpaTHOI
byHKLHEH?

. Yro HaswiBaercs rpaduxom GyHkuun? Ipusenure npumeps! QyHKIMIA.

. Yro Ha3bIBaeTCA OCHOBHBIMH 3/IeMEHTAPHBIMHU QYHKLHMAME?

Yro HaseiBaeTCa cynepnosuuueit GyHKumii?

Yro Ha3biBaeTCA d1eMeHTapHON QyHKIMeNH? _

. Yro Ha3bIBaeTCs KOHEYHOM ¥ HECKOHEYHO YAaNIeHHOM TOUKON YHCIOBOM ocu?

. Uro Ha3piBaeTCAd OKPECTHOCTHIO KOHEYHOW M GECKOHEYHO YyJaNeHHOH TOYKH, Kak eé 0003HauYMTh
CHMBOJIHYECKH?

9. Yro Ha3bIBaeTCA YHCIOBOM QyHKLMEN, YHCIOBOM 110CIIEI0BATEILHOCThLIO?

10. Yro Ha3biBaeTCA MpeaesioM YHCI0BOM MOC/EA0BATEIBHOCTH, KaK ero 0003Ha4UTh CUMBOJIMYECKH?

11. Yro Ha3eiBaeTcs HECKOHEUHO MAJIOi YMCIOBOMH MOCIEN0BATEIEHOCTHIO?

12. Chopmymupyiite onpesenenue npesena pyskunn no Ieiine (B TepMUHAX NOCIE0BATENLHOCTEH).

13. 3anumuTe onpesieneHue npesiena GyHKIuM ro ['eiiHe B TOrHYECKON CUMBOJIMUECKOH (BopMme.

14. [lons3ysics onpeaenexHnem npeaena dyHkuuu no ['efine, OTBETHTH Ha BONPOC: CYLIECTBYET MM HET MpeJie)

3aiaHHOM QyHKIMHU [ (x) B TOYKE X, , €C/IM CYLIECTBYET, TO HAUTH €ro 3HaueHHe:

0NN AW

2
1) f(x):m, x,=1, 2 f(x)=s'n1, X, =0.
x-1 X

15. Cdopmynupyiite onpesenenue npesena pynkuuu no Ko B o61ieM ciyyae (B TepMUHAX OKPECTHOCTEH).

16. Chopmynupyiite onpenenenue Koneusoro npeaena Gynkuuyn no Kowm B koHeunoi Touke (B TepMuHax
HepaBeHCTB) ((€—0 ) — omnpesenenue). 3anumure onpenenexue npenena Gyukuuu no Kowwn B
JIOTHYecKoi cUMMBoOIMYeCcKO# opme.

17. Copmyupyiite onpenenenue koHeuHoro npeaena Gyukuun no Komu B 6eCKOHEYHO yaaneHHoil Touke
(B Tepmunax HepaBeHCTB). ChopMmynupyiite onpeaeneHue Geckoneunoro npeaena Gpyuxuuu no Ko 8
KOHEYHOH TOUYKE (B TEPMUHAX HEPABEHCTB).

18. Ilone3ysce onpenenennem npejena GyHkuuu no Kouu, 1okasats CripaBeiiMBOCTh BBIPAKEHHIA:

1) lim(2x+3)=5, 2) lim>22=0,  3) lim (+Jx)=w.

=0 X Xyt

19. 3anumuTe 1 06BACHUTE CUMBOTMYECKOE 0003HAYEHHE OJHOCTOPOHHETO Mpe/ena QYHKIMM B TOUKE clieBa
M crpaBa.

20. SIBAAIOTCA /1M IKBUBAJICHTHBIMH Onpe/ieienus npeaena ¢yukuun no eiive u no Koww u pasnuyna 1w
1enecoo0pasHOCTh UX MPUMEHEHHS ?

21. Yro HaspiBaeTcs GeckoHEUHO 00JbLI0MH U GeckoHeYHO Masioi QyHKLueH?

22. IlpuBenute npumep GeckoHeuHO G0JIbLIOMH U GecKOHEUHO Masioi (yHKIMY.

23. ChopmynupyiiTe TeopeMy CYIIECTBOBAHHS KOHEYHOrO npejena GyHKIMH B TOUKe.

24. CopmynupyiiTe OCHOBHBIE TEOPEMEI O MPEJIENax, UCTIONB3yeMble UTS HAXOKAEHHs npeena (ByHKINM.

25. 3anumuTe GopMyJibl IBYX 3aMeHaTENIbHBIX MPEeiOB.

26. Kakue okajibHble CBOHCTBA (yHKIMU B TOUKE HCCIEAYIOTCS C MOMOLLBIO npeena?

27.Kakue BBIpaKEHHS INpPH HAXOXKACHMM Tpejena (YHKUMM HE MMEIOT CMBICJAAa M Ha3bIBAKOTCS
HEOonpeAeNeHHBIMU?



28. O0pAcHMTE nNpocTeiilike NPUEMBI PACKPBITHA HEOMpeAeNeHHOCTEH, HCIOJb3yeMbIe NMPH HAXO0KACHUM
npejaena QyHKumy.
29. Haitaure npenenbl:

2x° +x* -3 x*+2x-1

1) lim(2x® - 3x?* +2x—1 2) lim ¥ 3) lim———,
) *l'];rll(x * * l ) =23x% —x3 —x? +8 ) = x—1

. 6x’ +5x* -2 . 2x*+5x-3 . Nd+x—4-x
4) llm3—, 5) lim T 6) lim :

=0y 4+ 2x+15 x—»-3 x9=9 x—=0 X
7) Iimﬂ, 8) limlnw, 9) Iim[?-ﬁ] )

x—=0 x x—0 X X\ X —

30. Chopmynupyiite onpejie/ieHHe HENPEpbIBHOM B Touke QYHKLMH, 3aNULIHTE YCIOBHE HENPEPLIBHOCTH.

31. B kakoM ciiyyae CUMBOJIBI Npejiesia U QYHKLIMH MOYKHO MOMEHSATh MecTaMu?

32. Chopmynupyiite TeOpeMbl O HENPEPHIBHOCTH OCHOBHOH 3/EMEHTApHOH (YHKLUMM M 3J1EMEHTAPHOI
¢yHKUMM B KX /101 TOUKe 061acTH onpeieeHus.

33. Yro Ha3bpiBaeTCA TOYKOM paspeiBa GyHKIKH?

34. Yro HasbiBaeTCA TOUYKOM pasphiBa |-ro poja, NpuBeuTe NpUMep.

35. Yro Ha3biBaeTCA CKaYKOM QYHKLMH B TOYKE, IPUBEANTE IPUMED.

36. Yro Ha3sbIBaeTCA TOYKOH yCTPAaHUMOrO pa3pbiBa, NPUBEUTE MPUMED.

37. Yro HasbIBaeTCS TOUKOH paspbiBa 2-ro poja, NpUBeUTE IPUMED.

38. Yro HasekiBaeTCs HedeMEeHTapHOW (yHKIMeH, MPUBEANTE PUMED.

IIpomexyTO4HAas ATTECTALHUS 110 HTOraM OCBOEHHS JHCHHILIHNHBI (3K3aMeH)
Bonpockl k 3K3aMeHy
1. Matpuugl. JlelicTBus Hag MaTpULiaMK.
2. Onpepenurenn. CBOMCTBA ONpeAeIUTENEIH.
3. Obparnas marpuua.
4. Panr MaTpuuipl.
5. CHcreMbl IMHEHHBIX YPaBHEHHUH.
6. Teopema Kponekepa-Kanennu.
7. ®opmynsl Kpamepa. Meron ["aycca.
8. Bekropsl. JIuneiinbie onepanyyi HaJl BEKTOpaMH.
9. Ilpoekiys BekTOpa Ha ock. Pa3nokeHue BeKTOpa Mo OpTaM KOOPAMHATHEIX OCEi.
10. Moayns BexTopa. Hanpasnsiolime KOCUHYCHI.
11. [lecTBUA Ha/l BEKTOPAaMH, 3alaHHbIMU MPOCSKLIHAMHM.
12. CkansapHoe npou3Be/leHHe BEKTOPOB U €ro CBOMCTBA.
13. BekTopHOE Npou3BeeHHE BEKTOPOB M €ro CBOMCTRA.
14. CmemanHoe Npon3Be/ieHHe BEKTOPOB U €ro CBOMCTBA.
15. Cucrema koopauHaT Ha muiockocTy. [IpeoGpazoBanne CHCTEMBI KOOPAMHAT.
16. YpaBHeHus NPAMOii Ha MIOCKOCTH.
17. MuoxecTta. YncnoBsie MHOKECTBA. MHOXKECTBO AHCTBUTENBHBIX YKCE.
18. Yucnoseie npomMexyTku. OKpecTHOCTb TOUKH.
19. @ynkuus. Crnocobsl 3a1auus QyHKUMH. OCHOBHBIE XapaKTEPUCTHKH ()YHKIIHA.
20. O6parHas ¢pyHkupus. CnoxHas QyHKUMA.
21. IlocnenoBarenbHOCTH. YHCN0Bas MOCE0BATENBHOCTD.
22. IIpenen 4ucnoBo# mocnen0BaTeIbHOCTH.
23. llpenen pynxumnu B Touke. OAHOCTOPOHHHE MpPEEbl.
24. BeckoneuHo Gonbas GpyHkuus. BeckoHeuHO Malble QyHKIHMH.
25. IlpusHaku cymecTBoBaHus npe/esios. [IepBblii ¥ BTOpoii 3aMeyaTebHble Npejieibl.
26. CpaBHeHMe 6ecKOHEYHO MalbIX PyHKLUMI. DKBUBAJIEHTHBIE OECKOHEYHO MaJlble.
27. HenpephiBHOCTB (yHKIMH B TO4Ke. HenpepsIBHOCTL B MHTEPBAJIE U HA OTPE3Ke.
28. Touku paspeiBa QyHKUMI U UX KiaccH(UKaLus.



29. Ilpoussoanas QyHkunu. Pu3nuecKuit ¥ reOMETPUYECKHI CMBICH POM3BOHOI.

30. Cpa3b MeXy HENPEPHIBHOCTBIO H AUPHEPEHIUPYEMOCTHIO DYHKLIMH.

31. llpoussoanas CyMMBI, pa3HOCTH, IPOU3BEACHUSA H YACTHOTO (hyHKIIMIA.

32. IlpousBojiHas Ci10XKHOM 1 06paTHOM (yHKLIMIA.

33. [Ipou3BOAHEIE OCHOBHBIX 3I€MEHTAPHBIX (QYHKLMIA.

34. KoMmuiekcHble yucia.

35. Heonpenenenuslii uHTErpan. OCHOBHBIE MOHATHS U CBOMCTBA.

36. MeToa HHTErpUPOBaHHs MOACTAHOBKOM.

37. MeTo1 HENOCPEACTBEHHOTO HHTETPHUPOBAHUS.

38. MeToa HHTErpupOBaHHS O YaCTAM.

39. PauuonanbHble GyHKLUH.

40. UnTerprpoBaHue palMOHANBHbIX pobeit.

41. MHTErpupoBaHUe TPUrOHOMETPHUYECKMX QYHKIMIA,

42, UnTerpupoBaHue UppalioOHaNbHBIX (yHKLIHH,

43. OnpeneneHHbli MHTErpai KaK Npejiell HHTErpalbHON CyMMBL. [ €OMETpHYECKHii CMBICH ONpPeeeHHOro
UHTErpana.

44. ®opmyna Hetotona — Jleitbnuua. MnTerpupoBanue B CHMMETPUUHBIX Tpejieax.

45. HecobcTBeHHBIE HHTETPABL.

46. BeuucneHue ruiowmaaei niockux ¢uryp.

47. BelyMcaeHue JUIMHbBL JyTH MIOCKOH KPHBOM.

48. BelyKciieHue 1I01aan NoBEPXHOCTH.

49. Boiuucnenue obvema Tena.

50. @yHKUMH HECKOJIBKHX NMEPEMEHHBIX.

51. InddepenumansHbie ypaBHeHus. OCHOBHbIE MOHATHS.

52. YpaBHeH#us ¢ pa3aesioLUMUCS TepEeMEHHBIMH.

53. OnHopoaHbie auddepeHuraNbHbIE YPABHEHHMS,

54. Jlunelinbie ypaBHeHus. Y paBHeHnue bepuyinm.

55. YpaBHeHus B nonHbIX Auddeperumanax.

56. YpasHenus Jlarpamxka u Knepo.

57. YpaBHeH#us, JOMyCKalOLIME MOHMKEHHE MOPAIKA.

58. Jiunekinsie muddepeHLranbHble ypaBHEHUs BTOPOTO MOPS/IKA.

59. Unrerpuposanue nuddepeHnnanbHbIX ypaBHEHHI BTOPOTO MOpPs/IKa.

60. MurerpupoBaHue JIMHEHHBIX OOBIKHOBEHHBIX AM(dEpeHUHaNbHBIX YpaBHEHHH BTOPOro MOpAAKa ¢
MOCTOAHHBIMH KO PHLIHEHTAMM.

61. Jluneiinsie HeomHOpoAHBIE ArddepeHIIanbHbIe YypaBHEHHS BTOPOTO MOPS/KA.

62. JluneliHbie HeOAHOPOAHbIE AuddepeHIManbHBIe ypaBHEHHsS BTOPOTO MOPAAKA CO CeHManbHoil npasoii
YaCTbHO). )

63. Yncnossle psijibl.

CamocrosiTesibHast paboTa CTy/1eHTOB
Bonpocek! 1 3aaun

Pa3pen 1. Meroa koopaunar. KommiekcHble uucna, aeiictBus ¢ HUMuU. Bexropst. Jluneinbie onepaiu Haa
BeKTOpaMu. CKajlsipHOe NPOM3BEICHUE BEKTOPOB H €ro cBoiicTsa. Cuctema BeKTOpoB. Pasnoxkenue BekTopa no
cucTeMe BeKTOpoB. Marpuusl. JleiicTeus Han matpuniamu. OGpartHas Matpuua. Paur matpuim. Onpeenrenu.
CBolicTBa onpeaenuTenei.

Pazpen 2. @ynkuun. OcHOBHBIE d1€MEHTapHble (QYHKIHH, UX cBOWcTBA M rpaduku. CBoicTBa ByHKLMIA
HEeNpepEIBHBIX Ha OTpe3Ke.

Pazaen 3. Ilpoussoanas ¢yHkumu ee reoMeTpuueckuii W (usnueckuil cMbica. IIpousBogHas CyMMBbl,
NPOM3BEACHUs 1 4acTHOro. E€ reomerpuyueckuil CMbICH M CMBICT B IPHKJIAAHBIX 3a1a4ax.

Pazpen 4. OnpeneneHHbId MHTErpan Kak npejies HHTerpanbHoi cyMMbl. OCHOBHBIE CBOHCTBA ONPEIeIEHHOrO
uHTerpana. Ilponssosnas wHTerpana no nNepeMEHHOMY BepxHemy mnpeaeny. @opmyna Heiotona-JleiiGHnLia.
Beruncienye OnpeeneHHoro WHTerpaja: MHTEIPHPOBAHHWE M0 YacTsAM M MOACTAHOBKOH. IIpuGnmkcHHOE



BBIYHCIICHHE ~ OMPEJICNICHHOr0  WHTerpana: (opMynsl NpAMOYrOJbHHKOB, Tpanmeuuii u  Cumncona.
HecobGcTBennbie unrerpaisl. Mcnonbiosarue noHATHS ONpe/ie/IcHHOr0 HHTErpaia B 3KOHOMMUKE.

Paspen S. Yucnoseie pajpl. Cxoaumocts u cymma pajga. Heo6xoamumoe ycioBHe cXoauMOCTH. HeiicTBus co
CXOIAUMMHICA pAAaMH. YHCIIOBbIE PsA/bl C NONOKHUTENBHBIMM HIeHaMHU. J[OCTATOYHBIE NPU3HAKA. Y CIOBHbIE
CXOMMOCTH MaTeMaTH4Y€eCKue: cpaBHeHus, [lanambepa, pagukaneHeiii npustak Koy, HHTerpabHelii npusHak
Kom. 3uakonepemMeHHbIe psajibl. AGCOMIOTHAS U YCJIOBHAS CXOAUMOCTH. 3HaKOUYepeyOIHecs paasl. [Ipusnax
JleiiGHuua.

DyHKUHOHANBHBIE Pibl. O6nacTh cxoaumocT. [ToHsTHE paBHOMEPHOM cxoaumocTH. TeopeMa CXOAUMOCTH
YeObiesa. Teopema. BeliepiiTpacca. CBOHCTBa paBHOMEPHO CXOASMMXCS PsiI0B. CTeneHHbIe paasl. Teopema
Abens. Paguyc cxopumocTi. OCHOBHBIE CBOMCTBA CTENEHHbIX PSNOB. Pasnoxenue yHKLM B cTeneHHble PpSibL.
Psn Teitnopa u Maknopena. [IpiuMeHeHHE CTENEHHBIX PAIOB K MPHOIMKEHHBIM BBIYHCIICHUSM.

Paznen 6. OcHosHbie nowstus. JlnddepeHunansHele ypaBHEHHS C pasie/sOLUMUCS nepeMeHHbIMH.
Opuopoansie aupdepennmanbabie ypaBHeH s N1EpBOTO nopsaka. JIuHeiinbie auddepeHimanbHble ypasHeHUs
nepporo nopsaka.  Jludpdepenunansubie ypaBHeHHs, NONMYCKAIOLIME MOHWXKEHWE mMopsaka. JluueiHbie
avddepeHUMaNbHble ypaBHEHHS BTOPOrO MOPSAKA C TOCTOSHHBIMH kodhduimentamu. Menonbsopanue
nuddepeHLHaNbHbIX YPAaBHEHHH B SKOHOMUYECKOH JMHAMUKE.

VYnpaxuenne 1
1-10. lansl Bepuunsl 41 (x,, y,,2,), 42 (x,, y,, 2,), A3 (x5, y3, 23), 44 (x,, y,, z,), NUpaMUIBL.
Hatimu:
1. anuny pebpa 4142;
2. yron Mexay pebpamu 414z u A1A4s;
3. ypaBHeHue rpaHu A142 A3 u ee MIOWAb;
4. ypaBHEHHs BBICOTBI, ONYIIEHHON W3 BEPUIMHBI A4 Ha rpaHb A 142 As.

1. 41 (3,2,1), A2 (132),  A3(2,0,-1), As4-23).
2.412-1,8), A2(344), Ax2-12), A4(6,1,6).
3. 41 (8,5,0), A2 (-3,1-5), Ax(-4,13), As(-2,1-4).
4.41(0,1-1), A2 (344), Ax(6-1,3), As(52.-1).
5.41(32,-3),  A2(3-1,1), A4302,2), As(4,-23).
6.41(0,6-1),  A>2(3-82), A34-1,0), Ai2,1-4).
7.412-3.2),  42(054), A:(56,1),  Au(-2,13).
8.41(6-20), A2(62-1), A32-14), Au(-27.4).
9.41 (1,4-2),  A42(-3,03), A38,0,1),  As(1,-4,0).
10. 41 (1,8,2),  A2(4-1,2), As(=1,53), A4(3.3.-3).

Ynpaxuenue 2

11-20. CocraButs ypaBHEHHE MHOXKECTBA TOYEK, ISl KAXK/0H U3 KOTOPBIX BBINOJIHSIETCS clielyrolee yciaosue:

11. Cymma kBaaparoB paccrosHuit 10 Touek A(1;1) u B(-3;3) pasna 20.

12. Cymma kBajipaToB paccTosHuii 10 Touek A(3;-3), B(1;1) u C (~1;1) paBHa 28.

13. Cymma kBazpatoB pacctosuuii 10 Todek A(3;-3), B(-1;1), C (~1;0) u D(2;—4) pasua 58.

14. Keazapar paccrosinus 10 Touku 4(0;3), Ha 3 Gosiblie KBaapaTa paccTOSHMS 0 OCH abeiuce.

15. Cymma paccrosnuit 1o Touek A(6;0) u O(0;0) pasna 10.

16. KBanpar paccrosiuus 10 Touku 4(2;0) Ha 16 Gonbllie KBajpaTa paccTOAHHS 10 OCH KOOPAHHAT.

17. Cymma KkBazipaToB pacCTOSHUH /10 CTOPOH NPAMOYTOJIBHUKA, 06Pa30BaHHOIO MPSAMBIMH x =0, x —4 = () g
x—2=0, pasna 20.

18. Paccrosnue 1o Touku 4(0;3) paBHO paccTosHMIO 10 OcH abcuuce.

19. PazHocts paccrosuuit 10 Touek 4(0;10) u O(0;0) pasua 8.

20. Paccrositue 10 ToukM A(2;0) paBHO PACCTOAHMIO 10 OCH OP/IMHAT.



21-30. [laHbl BEeKTOPEI a,b,c,ds HekoTopom Gasuce. [Tokasars, 4to BekTOpsl @,b,C 06pasyior 6asuc, 1 HaiiTH

Ynpaxkuenue 3

KoopauHaTsl Bektopa d B 31oM Gasuce. CHCTeMy JHHEMHBIX YPaBHEHHI PeLIUTh METOI0M Kpamepa.

21.. a(7;3;0), 3(4;1;1), ¢ (-7;1;12), E(—II;S;S).
22. a(2:0;3), b (-9:2;10), ¢ (—4;2;10), d (=1;-2:-10).
23. @(1;22), b (5-2:-7), Z(0;5:-1), d (-2;6:6).
24. a(-2:3;1), b (2:6:7), ¢ (4:-1:0), d (6;-3;-5).
25. @(1;3;1), b (1-8;2), ¢ (0:-5:3), d (3;:-8:2).
26. @(2;5;-1), b (-1;2;-6), ¢(=2;1;1), d (-11;-5;-1).
27. a(-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. a(-2-1;1), b (2;3;0), ¢ (—4;2;3), d (~10;-9;3).
30. a(1;5:1), b (-2;5;4), c(3:-1:2), d (4;19;9).

Ynpaxuenue 4
31-40. [Ipumensis MeToa 'aycca HCKIIOYEHHS HEM3BECTHBIX, PELIUTh CUCTEMY JIMHEMHBIX ypaBHeHuit. Crenatsb
MPOBEPKY HANJEHHOIO PELICHUS.

4x, +2X, — X, —3x, =11, (3%, = 7%, + X, — 2%, =11, X, + X, —3X, +2X, =8,
~-6X,+9x, =-8 By 4X, —2X, + X3 —7X, =8, 13 ~2X; +3X, — Xy +4X, =T,
3x, +4x, —3x, + X, =10, " | % +4x,+3x,-5x, =8, " |3% —2x, +4x, - x, =-3
2%, —~2X, + Xy —2x, = 0. | Xp +6X;+5x, =13. SX, +6X, +2x; — X, =1.
3x,+x,~x, =0, (X, +5x, —3x, —2x, =12, 2X, + Xy +4X, — X, = =3,
34 2x, —3x, + X3 +2x, =10, 35 4X, +4X, + X3+ X, = 2, 36 =X+ 2% — I+ 2x,=11,
X A, 2%, + X, = -3 " |3x, +2x, —4x,+5x, =18 8% =X+ 2x,+ X, = -2
3%, +2%, — X, +3x, = | X, +4X,+ X, +6x, =-10. 5x, +3x, +6x, —2x, = -5
(X, +2x, —5x,+3x, =1, (4x,+3x,+2x,— X, =18, 2x, +3X, + X, — X, = —4,
37 ox, —9x; —5x, = -9, 38 3x, +2X, = 3%, +2x, =15, 39 X, + X, = TXy + X, = =27,
" |6, + X, + X, — X, =10, C | X +7x,—6x, +4x, =13, | -2%, = x, + x, 5%, =0,
[ X + Xy — X3 —2X, = 4. | X, + X, +3X, —3X, =5. X, +3X, +4x, +2x, =10.
(3x, —2X, + X, + X, =8
40. <5)(1+x2+2x3=—11,
=X, + X, = X3+ X, =0,
12X, — X, +6X,-3x, =9
Ynpaxuenue 5
41-50. Haittu:
) T 14x* -3 6) lim X +1 B) lin—2X—9X+4 2x% - 9x+4
x> 3x? 4 x+4’ 21 x? +8x+7’ x4 \[5— X —[x -
2 =
42. a) lim 1-x° 8 1l 3x :-11x+10| Jl+x Jl
x-m3x +x+1 x2-2 2X*+8x+2 .\:—)0
8x' —x’+2 x'+8 . JLz
43.a) lim—————, 6) lim ———, lim————.
)I—M6x -2x*+3 )x—»-zxz—x 6 ®) x4 3x* —11x -4



14 x—4x°

a) m——r——
o]+ x2 +8x
) fim 4-3x-x*
x>0 4x? +3x—1"
46. 2) Iimf%,
=02+ x% 4+ x

4x* +4x-3

g Hm—————
oo 5x? +3x +4

% T Tx? —4x+2’
x-m3 2x+5x?
x?—x+1

44,

45.

47.
48.

49. a) lim

w0 Tx? 4 x -2’
o i 4-7x°

50. T
0 3x% —4x+5’

rpaduk GyHKIHH.
wa. x <1,
SL. TOO=3x%, 1< x<2
13x-2 x>2.
1+2x, x<-1
4. Hx)=4x -1<x <1,
;2(-, X571,
2-x%, x<0,
57. f(X)=4{-x+2, 0<x<2
X, X>2
x+1, x<-1
60. f(x)={x*-1, -1<x<2
2x, X>2

2

6) Lith x“+x-2
=1 x? 4+2x-3’
6) lim hﬂ
= x?px-2"°
4x* +13x+3

x> +x-6
6) I:m—-i

=2 x? —4x+4’
»+x-2

3 3
% =X

0) lim

x—=3

6) lim

x—l

4+x

B l1m
) 41— 6x 5

B) lim —ax—d
x>3 J2x+1—Jx+4

3-Jx+9
Jx+1-1"
Jx=1=2
=5
\/ﬁ-l
T2

\/x-l- -3
3x-3 T 3x-3

3 fim \Jx+ -1
““\/ +16-4

B) lim

x—0
B) lim
x—5

x—)U

x—)]

YnpaxHenue 6
51-60. 3apana gynxuus y = f(x) . Halitn Bce Touky paspeiBa QyHKLUKMH, €CIM OHH CYLIECTBYIOT. [TocTPOHTS

Ex’ X<k x-1 x<0
52. f(x)=4x+1 1<x<0, 533. f{X)=4"=1 0<Lx=L

1-x, x>0. 1-x, x>1.

- 1 1

X%, x<-1, e B
55. f(x)=<x+2 —-1<x<A1, 56. f(x)=4-x, -1<x<1,

2%, %31. 2

. - X>1

X

x*+1 x<0 1-x, x<1
58. f(x)=<1-2x, 0<x<2 39. f(x) =42x, 1£%<52

X-2 x>2 8-x2, x>2

CamoctosTensHas paboTa CTyIEHTa COCTOUT B BBIMOJIHEHUH 3a/1aHMIi THIOBOrO pacuera, o opMAIEMOro
OT/€/IbHBIM OTYETOM M 3aLIMIIAEMOro CTyIeHTOM. MeTOAHYECKHE YKA3aHUS U 3aJaHHUA MOXKHO HAWTH 110 CChIIKE:
http://e.lib.vIsu.ru/bitstream/123456789/6570/1/00707.pdf.

DoHJ OLIEHOYHBIX CPEJCTB /I NpPOBEJACHMS aTTeCTallid ypOBHsS COPMHUPOBAHHOCTH KOMMETEHLMIA
o0yyaromuxcs no AMCLHHUILIMHE 0QOPMIISETCS OTAENBHBIM JOKYMEHTOM.



T YYEBHO-METOJIHYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHAITIJIUHBI

7.1. Kuuroodecne4yeHHOCTh

Haumenosanue nuTepatypsl: aBTOp, Ha3BaHUE, [on KHHUI'OOBECIMEYEHHOCTD
SRR R, B TOROTRO S KonuyecTpo sk3eMmispos Hanuyue B 31ekTpoHHOI
u3naHuit B 6ubmioreke Bal'V s 6ubmorexe Bal'Y
cootsercteHu ¢ ®I'OC BO
1 2 3 4

OcHoBHas nuTepartypa

1. KpaTkuii KypcC BhICLIEH MaTeMaTHKH
[Onexrponnsiii pecype] / Banaun K.B. - M., :
Hawkos u K, - 512 ¢, - ISBN 978-5-394-
02103-9.

2018

http://www.studentlibrary.ru/bo
ok/ISBN9785394021039.html

pewenuio 3aaay. T. | [Dnekrponnsiii pecype] /
Jlynry K.H., Maxapor E.B - M. :
OUSMATIIAT - 216 c. - ISBN 978-5-9221-
1500-1.

2. Belcias MaTeMaTHKa B BONPOCAX M OTBETAX 2016 http://www.studentlibrary.ru/bo
[Dnekrponnsiit pecype] : yue6.nocobue / J1LB. ok/ISBN9785392143726.html
Kpuuxkog, nox pen. B.A. Hneuna, - M. :

ITpocnexr - 176 c. - ISBN 978-5-392-14372-6.

3. Beiciias MaremaTHka. PyKoBOACTBO K 2018 http://www.studentlibrary.ru/b

00k/ISBN9785922115001.html

HononuutensHas nureparypa

1. Belcwaa maTeMaTHKa. PyKoBOACTBO K
peluennio 3anad. Y. 2. [DnexrponHsli pecypc)
/ Jlynry K. H., Makapog E. B. - M. :
OUIMATIIAT - 384 c. - ISBN 978-5-9221-
0756-3.

2018

http://www .studentlibrary.ru/bo
ok/ISBN9785922107563.html

[DnekTponusiii  pecypc]: yueb.mocobue /
Jlakepuuk A.P. - M. : Jloroc,- 528 c. - (Hosas
yHuBepcuterckas 6ubnuoreka), - ISBN 978-5-
98704-523-7.

2. Beicmias maremMatMka  [DneKTpOHHBIH 2016 http://www.studentlibrary.ru/bo
pecype] / C.H. opodees. - M. : Mup u ok/ISBN9785946666220.html
obpasoBaHue, - 592 c.: uiL. - ([ToJHBIi KOHCTIEKT

nekuwii). - ISBN 978-5-94666-622-0.

3. Beicmas marematuka. Kpatkuii  kypc 2018 http://www.studentlibrary.ru/bo

ok/ISBN9785987045237.html

7.2. Ilepuoanueckue H3AAHHUS
HUssectus By3oB. Maremaruka

JuddepeHunansHbie ypaBHEHUs.
Ycnexu MateMaTHYeCKUX Hayk.
7.3. HHTepHeT-pecypebl

el P

MarematHueckoe MOAeIHpOBaHHeE.,

1. OGpasoBarenbHelit MaTeMaTH4ECKHIT cailT - http://www.exponenta.ru/
2. MaremaTtuyeckas sHuMKONEUs - http://allmath.com/
3. ObGpasosarenbHble pecypebl — window.edu.ru/

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIUCLMIIJIMHbI

Jlns peanusauuy JaHHOW LMCUMIIMHBI MMEIOTCA CHELUMANbHbBIC IIOMELEHNS [UIS NPOBEACHNs 3aHATH
JICKLIMOHHOrO 1 npakTHyeckoro tuna. [Ipakruyeckue paboThl MPOBOAATCS B 1aGOPATOPHH YHCIEHHBIX METO/I0B

(405-3).

Hepeqeﬂb HCIOJIB3YEMOIO JIMLUEH3UOHHOIO nporpamMHoOro obecnieyeHus:

1. Microsoft Excel
2. Maple
3. MATLAB
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/
Pa6ouyio nporpammy cocrasun: /
A.¢.-M.H., npodeccop Manadeesa A.A. o
('nonnu_cj
Peuensent (npeacraButens pabotonares): il
3aM. aupekTopa no passutuio 000 «banancy Koxun A. B. " N

(pﬁ,&ﬂHCb)

[Iporpamma paccMoTpena u 0106peHa Ha 3aceanuu Kadenpsl ®Aull

IIporokon Ne 7 or (909401 rona J ”?
3aseayromuii kadenpoit: K.¢.-M.H., fouenT Bypkos B. ]I, Cﬁ it et

('no,unucz:.)
Pabouas nporpamma paccmotpena u 0100peHa Ha 3acelaHHH y4eGHO-METOANYECKOH KOMHCCHM HarnpaBJIEHUs
38.03.01 «DxoHOMMKaY.

Iporokon Ne /| or ('3.09 J0{8rona Cﬁ’)/

IIpencenaresns komuccuu: 1.9.H., npodeccop IT.H. 3axapos

(noarnuce)



JIMCT NEPEYTBEPXKIEHHS

PABOYEN NPOI'PAMMBI JUCHHATLIMHBI

PaGouas nporpamma onoGpena na 20_/9 /2042 yuebubiii ron

IMpoTokon 3acenanus kadenput Ne  / or« 26 »

3asenyrourmii Kad)eupoﬁA_cf%M/

PaGouas nporpamma onoGpena Ha 20 o£0 /20 o// yueGusiii ron

of

2079 rona

Iporokon 3acenanus kadenper N/ or«_OA

»

09

202€ rona

3asenyrowmuii kadenpoii

[Ipotokon 3acenanus kadbenpsi Ne

—

Pabouas nporpamma ono6pena Ha 20/ /20 ZZ yueGHslii roxn

/ or« 40 » Gf

20 £/ rona

3asenytommii kadenpoii

Pabouas nporpamma ono6pena na 20 /20 yueOHbIiH roa

[Iporokon 3acenanns kadeapsi Ne

OT «

b p

»

20 roga

3asenyrounii kadenpoii
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