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1. HEJIM OCBOEHMSA JJUCIUTIIUHbBI

Henbio ocBoenmss mucmmrmner «MatemaTukay sBisercs (opmupoBarre y cryzenrtos
HABBIKOB JIOTMYECKOTO MBIIUICHHS; NPAKTHYECKHX HABBIKOB HCIIONb30BAHHS MaTeMaTHIeCKHX
METO/IOB H (POPMYII, a TAK)KE O3HAKOMIICHHE ¢ OCHOBAMHU TCOPETHIECKHX 3HAHUH MO KIACCHYECKHM
Paslie/laM MaTeMaTHKH H IIOArOTOBKA B OGNACTH TNOCTPOEHHS H HCIIONB30BAHHS PA3THYHBIX

MaTeMaTH4YEeCKHX Moneneﬁ.
3amauu:

— IIOJIYYE€HHE OCHOBHOI'Q IPEJCTABIICHHS 0 MaTeMaTHYECKHX METOMax IIsl pelueHHs 3a1a4

HU3MEPEHHs. B JKOHOMHKE, B
HH(pOPMAIIHOHHBIX TeXHOJIOTHi;

HaCTHOCTH, C€ HCHOJBE30BAHHEM

COBPEMEHHBIX

— OCBO€HHE COBPEMEHHBIX MCTOAOB H MaTeMaTHYeCKOro HHCTpYMeHTapPIH PEIICHHA 3aaau

B 9KOHOMHKE,
2. MECTO JJUCUMILIAHBI B CTPYKTYPE or11011
Hucuunmmaa «MareMaTHKa» OTHOCHTCS K 00s13aTeTBbHOI YacTH yueGHOro nana.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHA IO JUCLHMUILINHE

IInanupyemsie pesynbTaTs OOy4YeHHS 10 JHUCIMIUIHHE, COOTHECEHHbIE ¢ IUIAHAPYEMBIMH
pesynbrataMu ocBoeHus OITOIT (komnereHHsIMy 1 HHIMKaTOpaMH NIOCTHKEHHS KOMIETEHIIHIA).

[Inanupyemeie pesynprare 00y4eHwus 1o
AMCUHIIHHE, B COOTBETCTBHH C HHAMKATOPOM Hanmenosanue
@opmupyeMble
ROV JOCTHXKEHHS KOMIIETEHIHH OLIEHOYHOTO
Munukatop noctuxenus Pesynbrare 0Gyuenus CpezcTBa
KOMIIETEHLIUH M0 JIMCLIUILTHHE
YK-1. Cnoco6en YK-1.1. 3naer npuuupns! | 3naer KolmiecTeeHHele | Tunoeoii pacuer.
OCYUIECTBJIATH MOMCK, cbopa, orGopa u H Ka4YeCTBEHHBIE METOIBI
KPUTHYECKHH aHanu3 u | 06061menus aHallM3a TNPH TNPHHATHH Konrponsusie
CHHTE3 HHOPMALIHH, vHpopMaLHH. YTIpaBJIEHYECKUX BOTIPOCHI K PEHTHHT-
NPUMEHATE CHCTeMHBIH | VK-1.2. Vmeer pelIeHHit. KOHTPOJIIO U
MOAXO0/ 1S peLUeHHUs COOTHOCHUTB Pa3HOpPOJHbIE | Vmeer MPUMEHATEL | NPOMEXKYTOUHOM
MOCTaBJIEHHEBIX 3a/1a4. SIBJIEHUS W KOJTHYECTBEHHbIE u aTTECTaLHH.
CHCTEMaTH3HPOBAT MX B | KAYECTBEHHBIE  METOMbI
pamKax u3OpaHHbBIX BUJOB | aHaMM3a NPH MPHHATHH
NpoQeccHoHaNLHO MapKETHHIOBBIX
NEeATENBHOCTH. YTIpaBI€HYECKUX
VYK-1.3. Bnageer pELLEHHH.
HaBbIKAMH HAY4YHOrO Bnageer
MOKMCKa W NIPAKTHYECKOH | HHCTpyMeHTamm
pabotsi ¢ KOJIHYECTBEHHOTO "
HH(OPMaLMOHHBIMH Ka4yeCTBEHHOr0 aHaiu3a
MCTOYHUKAMH; METOAMH | f1is NIPUHSATHS
TIPUHATHS pelleHHI. YIpaBJieHYeCKUX
PELICHHH M NOCTpOeHHs
9KOHOMHYECKHX H
buHaHcOBBIX MOpENEil.




4. OFBEM U CTPYKTYPA AUCHUATLIIUHBI
Tpynoemkocts mucnmmmebr cocraser: OIHO-3a01Hasl, OYHO-3a04Had (yCKOpeHHOe 00yueHHe Ha
b6ase CI10) — 4 3auernble equnmmpl, 144 yaca,

Temarnueckuii naan
popma obyuenus — ouno-3a09nan

KoutakTHas pa6ora obyuarommxcs
o g Qopmel
C MENarorH4eckuM paboTHHKOM s
E’ =5 TEeKYLIEro KOHTPOs
o - £ Z S5 8¢ yCreBaeMocTH
Ne Haumenosanue TeM w/wnu 2 ] & . E.|leg g EE o )
n/n Pa3ziesnios/TeM QHCLMILTHHBI z = £ 2B o'k Z e 3 E =] P
o 5 z =5 E_ S | 8 E 5 8 S| npoMexyrouHoii
) = X Sa|2EY 2 aTTecTaumu
T = S &5 O (no cemecmpam)
1 AHanuTH4eckas TEOMETPHA H 1 12 2 5 7
NuHelHad anrebpa
2 | BBeneHnue B aHanus 1 | 34 2 2
3 llud)d)cpf it 2 chmﬂf =D 1 5-6 2 2 PeiiTunr-konTpons 1
byHKUMii 0HOI nepemenHoi
Ipumenenne anddeperunansuoro
4 | HcuMcneHHs ana HecnenoBaHus 1 7-8 2 2 7
Gynkumii v nocrpoenns rpadukoB
5__| Heonpenenennsiii uurerpan 1 |9-10 2 2 7
6 Onpesenennbiii uuTerpan I |11-12 2 2 7 Peiitunr-kourpons 2
7 | OyHKUMH HECKONBKHX MIEPEMEHHbIX 1 [13-14 2 2 7
8 | Panml 1 15 1 1 4
I
9 ObbikroenHsie auddepennmanbibie 1 |16-18 3 3 10 | Peiitunr-koutpons 3
H PasHOCTHbIE ypaBHEHHS
Bceero 3a 1 cemectp: 18 18 63 OK3amen (45)
HUroro no ancumnanne 18 18 63 Ix3amen (45)
TemaTnuyecknii mian
bopma obyqenns — ouno-3a04nag (YekopenHoe o6yuenue na Gaze CIIO)
KonrakrHas pa6ora obyuarommxcs o
E. C Ne/1aroruYeckuM paboTHHKOM g L
3 ” - = 5 TEKYLUEro KOHTPOJIA
A ]
No Haumenosanue tem n/nmm g § o g = i = | %’ E E 5 YCIIEBaeMOCTH,
n/n pa3fenoB/TeM OHCLHILTHHBL S = = 2B Sk a 2o g e tbopma §
(] 5 2 == 8 9 _g =9 8 o NPOMEKYTOUYHOH
) = £8 SE|laEgq 2 aTTecrauuu
& = = S IS (no cemecmpam)

AHanutnyeckas FEOMETPHA U

' | panethiv anreGpa 1] 12 16 llepearrecrauus
2 Beenenue B ananus 1 3-4 16 [Mepearrecrauus
p Ll
Huddepenunansuoe ucuncnenne
3 byuxumii onHoii nepemennoit L |56 16 [lepearrecranus

INpumenenne nuddepenunansuoro

4 | McuMcnenus ns HecnenoBaHus 1 7-8 16 Iepearrecranus
GyHkumii M nocTpoenus rpad ko
5 Heonpepenenneiii HHTErpa 1 |9-10 16 [lepearrecramms
6 OnpenenexHbii HHTEerpan I |11-12 16 [epearrecrauus
7 | DyHKUMH HECKONBKHX NEPEMEHHBIX 1 ]13-14 16 [Tepearrecraius
8 | Pammi 1 15 8 [lepeartecrauus
OBbIKHOBEHHBIE nuddepenunanshsie
? | g Pa3sHOCTHBIE YpaBHEHHs L [16-18 24 Mepearrecrauns
Beero 3a 1 cemecrp: 144 3auer
(nepearrectauns)
Hroro no ancumniuue 144 3auer

(nepearrectauus)




Conepmaﬂne JIEKITHOHHBIX 3aHATHH 10 AHCIHHIIJIHHE

PA3JIEJI 1. AHAJIMTUYECKASI TEOMETPHUS U JUHEWHAS AJITEBPA

Tema 1.1. TIpsmoyronbhas u aduaHAS CHCTEMBI KOOp/HHAT. MeTos KoopuHar.

Tema 1.2. KomnnekcHsle uncia, JefCTBHS ¢ HEMH. W306pakenne KOMILTEKCHBIX 4uceT Ha
IJIOCKOCTH. MOy b M apryMeHT KOMIUIEKCHOTO YHCIIa. AnreGpaudeckas u TPUTOHOMETPHYECKAS
(opMBI  3amHCH KOMIUIEKCHOrO umcia, Gopmyna Diinepa. Ilokasarensuas (opma 3anmcu
KOMILIEKCHOTO 4Yuciia, KOpHU M3 KOMIIJIEKCHBIX YHcel.

Tema 1.3. Bekropsl. Jluneiinsie ONCpanuHi Hax BeKTOpamH. Hampasnsromie kocuHychl u
JUIHHA BEKTOpA. Y CIIOBHE KOJUTHHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CxanspHoe mpouseenenue BEKTOpOB M ero cpoicra. JliuHa BekTOpa M yrou
ME3KIY ABYMSI BEKTOPaMH. Y CIIOBHE OPTOTOHATBHOCTH JIBYX BEKTOPOB.

Tema 1.5. Cucrema BektopoB. Pasnmoxenue BEKTOpa IO CHCTEME BEKTOpOoB. JIuHeiinas
3aBUCHMOCTb H HE3aBHCHMOCTh, Oa3MCBl H paHT CHCTEMbI BeKTOpoB. [Ipocrpancreo R”.
OpTOroHasIbHOCTE.

Tema 1.6. Marpungl. Jleiicteus ¢ Matpunamu. O6patHas MaTpuna. Paur MaTpPHIIBL.

Tema 1.7. Onpenenurenn. CsoiicTra onpenenurenei. AnreOpawdeckue NOMONHEHHS WM
MHHODEL Bbruucienne onpezenutens pasioxenuem mo CTpoke (cronodiry).

Tema 1.8. Cucremsl nmuueiinbIx ypaBHenuii. Meton I'aycca. Teopema Kponekepa-Kanemnmu.
®opmynsr Kpamepa.

Tema 1.9. OmmoponHele cHCTeMBI NHHEHHBIX ypaBHeHuH. DyHnamenTanbHas cHcTeMa
PEILCHHIA.

Tema 1.10. Ob1mee pemmenye cucTeMs! THHEHHBIX YPaBHEHHIi B BEKTOPHOII hopme.

Tema 1.11 VYpaBHenuwe nMHHMI IIOCKOCTH. Pasnuaneie dopmer ypasnenus NpsAMOH Ha
IIOCKOCTH. YTOJI MEXY NpsiMbIMH. PaccTosiHEE 0T ToukH JIO IIPSIMOIA.

Tema 1.12 Kpusble BTOporo TIOpAlKa: OKPY>XHOCTh, 3JUIHIIC, THnepoa, napabona, ux
I€OMETPHYECKHE CBOHCTBA H ypaBHEHHS.

Tema 1.13. VYpasHenus miockocTH u IpsMO#l B NPAMOYTONBHON CHCTeMe KOOp/JUHAT.
YCnoBus mapauienbHOCTH | NEPICHAMKYNAPHOCTH. YINBI MEKIY IBYMs IIOCKOCTAMH, MEXLy
ABYM3 IDAMBIMH, MLy IPAMOH U IJTOCKOCTBIO. IIpsSMBle M IT0CKOCTH B abUHHOM MpocTpaHcTBe.

Tema 1.14. ITosepxnoctn BTOporo nopsaka. 'eomerpuyeckue coiicTBa HTHX MIOBEPXHOCTEH,
HCCIIeIOBaHUE HX (OPMBI METOIOM CEeYeHHI,

Tema 1.15. Esxmuoso npoctpancTso. Hepasencro Kommu-Bynskosckoro. Oproronanesri
6aswuc. [Iponecc oproronamusaimuu. Paznoxenue BEKTOPA 10 OPTOroHaNBHOMY Gasucy.

Tema 1.16. CobcrenHble 3maueHus u COOCTBEHHBIE BEKTOPHI MaTpHIl H HX CBOMCTBA.
Teopema o 6asuce npoctpancTsa R” U3 cOGCTBEHHEIX BEKTOpPOB MaTpHIlbl. COGCTBEHHBIE BEKTOPLI
CHMMETPHYECKOH MaTpHIEL

Tema 1.17. Ksanparuuneie gopmer R”. [Tonstue KaHOHH4eCKHi Oasuc. YenoBue Skobw.
TlonoxuTeNBHO M OTPHIATEIbHO ONPEEICHHEIC KBaipaTHIHble HopMbl. Kpurepuii CunsBectpa.

Pasnen 2. BBEIEHUE B AHAJIU3

Tema 2.1. Muoxecrsa. Onepanuu Han mmOmectBamu. Yncnosmie MHOXecTBa. ['panu
MHOeCTB. MHoxecTBa B R”. Bemykisle MHOXeCTBA 1 HX cBo#icTBa. COOTBETCTBHE MHOMECTB.
CueTHEIe M HECUETHBIE MHOMKCECTRA. OtHomenus. OTHOMEHHS TOXIeCTEA U YIIOPAI0YEHHOCTH.

Tema 2.2. ®ynkuus. dyrxnmonambHoe otHomeHnue. CooTBerctBHe. CrocoGBl 3amaHus.
OcHoBHbIe 371eMeHTapHBIe DYHKLHH, HX CBOHCTBA H rpaduKH.

Tema 2.3. Yucnossie nocneosaresibHoCTH. [lpemen uymcnoBoit MOCIEIOBATEBLHOCTH.
Beckoneuno manbie OeckoHeyHo  Gomnbinue BeM4auHEL.  CBoiicTBa  cxomsmmxcs
NIOCJIE/I0BATENILHOCTEH.

Tema 2.4. AnreGpanueckue KOMIIO3HIIHK 9HCIIOBBIX MOC/IENOBATENBHOCTEH M HX IIpEJIETIEL.
Komnosunun ¢ meonpenenennoctsio. Ilpusnaku  cymectBoBanms npefiejla  MOHOTOHHOM



OTPaHHYICHHOM I0CIIeI0BATEILHOCTH. T1epBEIil  BTOPOH 3aMeyaTe/bHbIe npezensl. Jlemma Kanropa.
Teopema Bonpnano-Beitepmrpacca. [Ipuznak Bonsnano-Komm.,

Tema 2.5. Mouorounsle ¢byHkumn. Komnosuuus u cynepnozunus Gynkmuit. Ilpenen
Gysxkuun B Touke. Ilpenen Gynkuun B GeckoHeuHOCTH. [Ipenensr MoHOTOHHBIX byHKIHIA.
HenpepsiBHOCTS yHKIHI B Touke. HenpepbiBHOCTE 0CHOBHBIX JJIEMCHTAPHBIX GYHKIMH. THIIBI
Pa3phIBOB.

Tema 2.6. CpaBHenue GecKOHEYHO MaIBbIX GyHKIHii.

Tema 2.7. Cpoiictsa pyHKIHii, HETIPEPLIBHBIX Ha OTPE3Ke: OrPaHHYEHHOCTD, CYIIECTBOBAHHE
HauOOJIBIIETO H HAUMEHBIIETO 3HAYCHHIA, CYLIECTBOBAHHE IPOMEKYTOYHBIX 3HAYECHHI.

Paspen 3. JTU®P®EPEHIIUAJILHOE UCYUCJIEHUE ®YHKIUI OIHOM MEPEMEHHOIA

Tema 3.1. Tlpomssopnas (yHkuuu, ee T€OMETPHYECKHH CMBICII M CMBIC B INPHKIATHBIX
3aj1a4ax (CKOPOCTh, INIOTHOCT). DIIaCTHYHOCTD (byHKIHY.

Tema 3.2. TlpaBuna naxoxmeHHs npou3BoAHOH. IIpomsBonuas croxmolt wu obparHoit
Gynximn. Tuddepenmmupopanme bysxuuit, 3a1aHHEX HEABHO H napaMeTpHYECKH.

Tema 3.3. INoustue pynxium, nuddepeHunpyeMoit B Touke. Hubdepennuan dyukuwn u ero
T€OMETPHYECKHH CMBICIT.

Tema 3.4. ITIpousBonusie u MuQepeHnnansl BHICUTHX MOPSIKOB.

Tema 3.5. Teopemsr ®epma, Pous, Jlarpanka, Kowmm, ux npumenenue, I1paBuno Jlonurans,

Tema 3.6. Muorounen u (opmyua Teiinopa. Ipeacrasnenue dysxmit exp(x), sin(x), cos(x),
In(1+x), (1+x)° mo popmyse Tetinopa.

Paspen 4. IPUMEHEHHUE AAPPEPEHIIUAJIBHOIO UCYUCJIEHUA JIUIS
HCCIIENOBAHMSI ®YHKIIUI 1 IIOCTPOEHUS UX TPA®HUKOB

Tema 4.1. VcioBus MOHOTOHHOCTH byHKIHH. OKCTpeMyMbl  (hyHKIHUH, HeoOxomumoe
ycnoue. Jloctatounsle yciaoBus. OThICKaHHe HauOOJIbLIET0 ¥ HAWMEHBIIErO 3HAYCHHUIL byHKIHY,
nupdepennupyemoii Ha otpeske.

Tema 4.2. Ucenenosanue BBIITYKJIOCTH QYHKIHH. Touky neperuba.

Tema 4.3. Acumnrorst rpaduka dynxmuy.

Tema 4.4. O6mas cxema uccrne0Banus (yBKUME H OCTpoeHHs ee rpaguka.

Tema 4.5. Vpasuenue xacarenbHoif u HOPMAJTH K IUIOCKOH KPHBOMH B JJAHHOM TOYKe.

Pasnen 5. HEOIIPEIEJIEHHBII UHTEIPAJT
Tema 5.1. TleprooGpasuas ¢yuxims. Heonpenenennsrii HHTErpal U ero cBolictea. Tabmuia
HHTErpaJioB.
Tema 5.2. Metonsr HHTCIPUPOBAHHS. 3aMeHa IepeMeHHOI, HHTEIPUPOBAaHHE II0 YacTIM.
WurerpupoBanue pammpoHambHbIX BBIDKEHHH, TPHIOHOMETPHYECKHX yHKImMi, HekoTOpBIX
HppalHOHANBHEIX (yHKIHH. [ToHaTHE 0O HeOepyIHXCcst HHTerpaax.

Paznen 6. OIIPEJAEJTEHHBIIA HHTEIPAJ

Tema 6.1. 3anaum, npuBosmme Kk moHsTHIO OIpe/eNIeHHOro HHTerpana. OnpeneneHHbIi
HHTETpall, €ro reOMETPHYECKHH CMBICIT M CBOHCTBA.

Tema 6.2. ®opmyna Herorona-Jleit6nua, ee TIPAMEHCHHE NJIsi BEIMHCIICHHS ONpee/ieHHbIX
HHTETPaJIoB,

Tema 6.3. 3amena nepemennoii B ONpPEACICHHOM MHTETpasIe, HHTEIPUPOBAHHE 110 YACTSIM.

Tema 6.4. TIpunoxenus onpeneneHnpIx HHTErpaJioB.

Tema 6.5. Heco6cTBeHHBIE HHTerpanbl. MAaTerpupopanue HCOTpaHUYCHHBIX QYHKUUH H 1O
GeckoneunoMy npomexyTky. HecobeTBeHHE HHTETPANbI OT MONOKUTENBHBIX ByHKIm. [Tpusnaxy
CPaBHEHHSI,

Tema 6.6. JBoitHoit u TpoitHOi HHTCTPAIIBI, HX CBOHCTBA. Bhrunciienne kpatHsix HHTETPaJioB
HOBTOPHEIM HHTETPUPOBaHUEM.



Paznen 7. ®YHKIIHA HECKOJIBKUX IEPEMEHHBIX

Tema 7.1. ®ynknun HeckoNbKMX MepeMeHHBIX. O61aCTh onpenenenus. [Ipexen dyuknun.
HenpepbeIBHOCTS.

Tema 7.2. Yacrusle npoussomnste. ITomnsiii muddepennuan, ero reoMeTpUYECKHH CMBICI,
CBA3b C HaCTHBIMH IIPOU3BOJHBIMH, IPUMEHEHHE B NIPHOIHKEHHBIX BEIYHCIICHHIX.

Tema 7.3. YacTHEle NpPOM3BOJHBIE M IIOJHEIC muddepeHnmansl  BBHICIIMX  TOPSIKOB.
He3aBHCHMOCTE CMEIAHHEBIX IPOH3BOHEIX OT HOPSIKA aupdepeHIpoOBaHHS.

Tema 7.5. DxcTpeMyMBl (DYHKIHH HECKOIBKHX nepeMeHHbIX. HeobOxomumoe ycnosue
skctpemyma. HauGonbiiee u Haumenbinee 3HaueHus GyHKUuM B OTrPaHHYEHHOH 3aMKHYTOH
obnacry.

Tema 7.6. YcnoBHeli skeTpemym. Meton mMHOMHTEClH Jlarpanxa. [Tpumeps npuMeneHwi
IIPH NTOUCKE ONTHMAIBHBIX PEIICHHH.

Pa3zpnen 8. PSI/IBI

Tema 8.1. IloHATHE YHCIOBOrO psifa W €ro CXOMUMOCTH. Kputepuit Komn cxomamoctu
qncioBoro pana. Heobxoaumoe yenosre cxomumoct. CBOKCTBA CXOISIIHXCS pAIOoB.

Tema 8.2. Tlpu3nHaku CXOMMMOCTH pSIOB: OOMHii NPU3HAK, NPH3HAK CPaBHEHHUS, MPH3HAK
Koum, npusnak Jlanambepa, HHTErpaibsHbIi npu3Hak Kommu.

Tema 8.3. IlonsTHe 3HaKONEpPEMEHHOro psija, abCONMOTHO CXOMSIIErocs psAna, YCJIOBHO
cxomsamerocs psna. Teopema Jlupuxie. Teopema Pumana.

Tema 8.4. IonsTHe 3HAKOUEpeAyIOMmETrOC paza. [Ipusnak Jleitbuuna.

Tema 8.5. Tlonstne QyHkuMOHanbHOTO psima. O6macTs cxomumocTH. Kpurepmii Komm
paBHOMEpHO# cxoaumocTH. [Tpusnax Beiiepmrpacca.

Tema 8.6. CpoiicTBa paBHOMEPHO CXOAAIHAXCS PSIOB.

Tema 8.7. Crenennrbie psiapl. Teopema AGess. Panuyc cxomumocts u cmocoGel ero
onpeneneHust. CBOHCTBA CTENEHHBIX PSIJIOB.

Tema 8.8. MuTerpuposanue u nupdepeHIHPOBaHNE CTENEHHEIX PS/IOB.

Tema 8.9. Psamer Teiinopa u Maknopena. Ilpumenenne psanoB k npHOMHKEHHBIM
BBIYHCIICHHSIM.

Paznen 9. OGBIKHOBEHHBIE TU®®EPEHIIUAJILHBIE U PASHOCTHBIE YPABHEHUS
Tema 9.1. Jlubdepenumansusie ypapHeHus nepBoro mopsjaka. OCHOBHBIE MOHSTHS:
ONPE/IC/ICHHE, pEIleHHe, O0llee peIleHHe, YacTHOE pelleHHe nubdepeHIHaNEHOr0 ypaBHeH s
nepsoro mopsnka. Teopema Komwm o cymecTBoBaHMM U eaMHCTBEHHOCTH pemenus (Ge3
nokasarenscTBa). MuTerpanpHas kpupas. Havanbable ycnoBus. 3anava Komm. Ocobbie Touxw.
I'eomeTpuyecKuii CMBICH ypaBHEHHS IEPBOTO MOPSAKA. DIEMEHTHI KAYeCTBEHHOTO aHanmmsa.

Tema 9.2. Tlupdepenunansusie ypaBHeHHs NepBOro nopsjaka. Bunpl ypaBHeHuit u MeToms!
pelICHHs. YpaBHEHUS C pasIesIONHMHCS NepeMEHHbIMH. Henonusle ypasnenus. JluneiiHble
YPaBHEHHUSI, OTHOPOJIHBIE H HEOJHOPOIHEIE.

Tema 9.3. Tuddepenuuansunie ypapHenus BTOporo mopska. OcHoBHEIE noHsATHS. Teopema
Komm o cymectBoBaHMH W eIHHCTBEHHOCTH pemenust (6e3 nokasarensctBa). 3amaua Komm.
YpaBHeHHsI, OMYCKAIOIIHE TOHUKEHHE opsAaKa.

Tema 9.4. Jnddepenunansusie YPAaBHCHHS BTOpOro mnopsiika. JIumeiidele ypaBHenwus,
OJTHOPOJIHBIE H HEOIHOPOIHBIE.

Tema 9.5. Jluneitnbie nuddepeHnnaBHEE YPaBHECHHS BTOPOIO IMOPSJKA C MOCTOSHHBIMH
koo umentamu. Kpaesas 3anauqa.

Tema 9.6. [luddepennuansurie ypaBHenus BeICIIHX nopsiaxoB. CucreMa ypaBHeHHI IIepBOTo
nopsnka. Hopmanenas ¢opma. Teopema Komm. 3anaua Koy u KpaeBas 3a/1a4a JiIsl ypaBHEHHS H-TO
nopsaka. JInHeHHbIe ypaBHeHUs n-r0 opsaka. JInHeHHbIe YPaBHEHHS 1-I'0 MOPAAKA C MOCTOSHHBIMH
KoadpdunuenTamu.

Tema 9.7. Jluneiinbie 06bIKHOBEHHEBIE Pa3HOCTHBIE ypaBHEHHS. OCHOBHEIE MOHATHS. CeTKH U
ceTounble hyHKIMH. ONHOPOIHEIE U HEOAHOPOAHEIE ypaHeH:s. CBOHCTEA pEILCHHIA,

Tema 9.8. Pemenue nuHEHHBIX OGBLIKHOBEHHBIX Pa3HOCTHBIX YPaBHEHHH C MOCTOSHHBIMH
ko3 puunentamu. Ipumeprr. CHeTeMBI THHEHHBIX Pa3HOCTHBIX YPABHEHH I IIEPBOTO MOPSIKA.



Conepmamle NPaKTHYECKHX 3aHATHIT 110 AHCIHHILJIHHE

PA3JIEJI 1. AHAJIUTUYECKASI T EOMETPHUS U JIMHEMHAS AJITEBPA

Pemenne 3anay no remam:

Tema 1.1. KommekcHeie YHCIa, NEHCTBHS ¢ HHUMH. H306paxenue KOMILUIEKCHBIX YHCE Ha
ITockocTH. Mozmyns u apryment KOMILIEKCHOTO yucina. Anrebpanyeckas u TPHIOHOMETpHYECKas
($opMEI  3amucH KOMIUTEKCHOrO  uncna. @opmyna Oiinepa. ITokazarensuag dopma 3ammcu
KOMIUICKCHOTrO 4Hcia. KOpHH M3 KOMIIeKcHBIX qucen. Bextopsl. Jluneitnpe ONEpaliyd Haj

ONPENCIIHTENS PA3/I0KEHHEM 110 CTPOKE (cTonbuty). CucteMsl MuHelHHEX YpaBnenuii. Merox INaycca.
Teopema Kponexepa-Kanem. Dopmyinsr Kpamepa.

Tema 1.3. OmHoponusle cucTeMpr JIMHEHHBIX ypaBHEHHH, DyHjnaMeHTanbHas cHcTeMa
pemennii. O61ee pemenne cucTEME JMHEHHBIX YpaBHEHHIT B BEKTOPHOH (opMe. VpaBHenne nunmii
TLIOCKOCTH. Pasnuynble (opmsr YPaBHCHHS NpPAMOH Ha maockoctH. Yron MEXIY MNPAMBIMH.
Paccrosinue ot Touku no IPsAMOiA.

Pasnen 2. BBEJEHUE B AHAJIN3

Pemenue sanay no temanm:

Tema 2.1. OyHKIHS. QOyHKIHOHAIEHOE OTHOmeHHe. CootBercTBHe. CHOCOGE! 3a1aHHS.
OcHoBHBIE 5nemMenTapHbIe (yHKkuHy, uX cBolicTBa U rpadpukd.  Yucnoskre NIOCJIeI0BATENILHOCTH.
IIpenen wucnoBoii llocnenoBatenbHocTH. Beckoneyno Masible u GECKOHEYHO GojbimHe BEITHYHHEL,
CaoiicTBa cxomsmuxcs [IOCIeA0BATENBLHOCTEHH, Anrebpanyeckue KOMIIO3HIHH YHCJIOBBIX
TIOCIICIOBATENIBHOCTE M WX  mIpezespl. Kommosumuu ¢ Heonpenenennocteio.  IMpu3naku
CYIIECTBOBAHHUSA IIpeJiela MOHOTOHHOR OTPaHHYCHHOH IOCIEN0BATENLHOCTH., IlepBoiii u BTOpOit
3aMeyaTebHbIe npenensl.  Jlemma Kantopa. Teopema BonbuaHo-Beﬁemepacca. IIpu3uax
bonenano-Kommu.,

Tema 2.2. Ilpepen bynkuuu B Touke. [lpenen bynxuuum B OeckoHeUHOCTH. IMpenensr
MOHOTOHHBIX (hYHKITHIA, HenpeprBrocTs Gyskmmit B Toue. HenpepsiBrocts  ocHoBHEX
SNEMEHTAPHBIX QYHKIU. THIIEL Pa3prIBoB. CBolicTBa bynknuii, HCTIDCPBIBHEIX  Ha  OTpe3ke:
OTPaHHYCHHOCTDb, CYILIECTBOBAHHE HanOONBIIET0 M HamMeHbImIero SHAaYCHUH, CyHEeCTBOBaHHe
NPOMEXYTOYHBIX 3HAYCHHIA,

Pasjen 3. THOOEPEHIIUAILHOR HUCYHCJIEHUE ®&YHKIINIT OTHOH MEPEMEHHOI
Pemenne 3a71a4 110 TeMaM:

Tema 3.1. IMpoussomuas byHkIMH, ee TCOMCTPHYECKHH CMBICT M cMbICT B IPHUKIIAHBIX

3a/IaHHBIX HESBHO M IIapaMETPHYECKH.
Tema 3.3. [MousTre byHKIHH, nuddepeHuupyemoii B Touke, HMuddepennnan byHKUME ¥ ero
TeoMeTpuaeckuii cmeicit. [Tpon3BoaHbIe u M epeHIHank! Boicpx TIOPSIKOB.
Tema 3.4. Teopems ®epma, Pong, Jlarpanxa, Kommu, ux IIpuMenenue. Ilpasuno Jlonurans.
Muorounen u popmyna Teiinopa. Tpencrapnenne byHkmmii exp(x), sin(x), cos(x), In(1+x), (1+x)°
1o popmyue Teitnopa.




Painen 4. IPUMEHEHUE AUODEPEHIIMAJILHOIO UCYUCJIIEHUA
A UCCIIEJOBAHUSI OYHKIUHA U IIOCTPOEHUSI X I'PA®HUKOB

Pewenne 3anay no remam:

Tema 4.1. VcnoBuss momotonmoctu byHKIHH, OKCTPEMYMEI  QyHKIHH, HeoOXomumoe
ycnosue. Jloctato4Hble ycIoBus.

Tema 4.2. Ortsickanne mamGonsmero H  HaHUMCHBIIETO  3HAYEHWH  (yHKuuH,
muddepenumpyemoii Ha oTpeske.

Tema 4.3. Uccnenoranue BBIITYKJIOCTH (DyHKIHH.

Tema 4.4. Touku nepernba. AcuMmIToTEH! rpapuka Gynkuun. O6mas cxema HCCJIEIOBAHHS
Gynxmmu u noctpoenus ee rpaduka. VYpaBHeHHe KacaTeTbHOMH u HOPMAIM K IJIOCKOH KPHBOH B
JAaHHOH TOYKe.

Paspen 5. HEONPEAEJIEHHBII UHTETPAI

Pemenwue 3anau no temawm:

Tema 5.1. IepBoo6paznas bynxims. Heonpenenennprii HHTErpajl M €ro cBOHCTRA.

Tema 5.2. Tabnuua unrerpaos.

Tema 5.3. Metonsr HHTErpHPOBaHHsL. 3aMeHa [epeMeHHO, HHTETPHPOBAHHE [10 YACTSIM.

Tema 5.4. Hnrterpuposanue PALMOHAIIBHBIX BBIPAXKEHUIH, TPHIOHOMETPHYECKHX (YHKIMIA,
HEKOTOPBIX HPPAalHOHANEHBIX (GyHKIHI. [ToHsTHE O HeOepymuXcs uHTerpanax.

Paznen 6. ONIPEAEJTEHHBIN HHTEIPAI

Pewmenne 3anay no remam:

Tema 6.1. 3agauu, npuBoasmme x TIOHATHIO ONPENENCHHOrO HHTErpana. Onpenenennnlii
HHTCTpaJI, €ro reOMETPHYECKH CMBICI B CBOHCTRA.,

Tema 6.2. ®opmyna Hetotona-Jleit6uunna, ee PUMCHCHHUE ]I BHIYHCIICHHUS ONPEe/IeHHbIX
WHTErpajioB. 3aMeHa NepeMEHHOM B OTIPE/ICICHHOM MHTETpajle, HHTErPHPOBAHHE 10 YACTSIM.

Tema 6.3. Ilpunoxenus OTPENCICHHBIX HHTErpanoB. HecoGcTBeHHEe HHTETpaIBI.
HurerpupoBanve Heorpanmuenmsx byHKui B no GeckonevHOMy poMexyTKy. HecobcTBennnie
HHTETpAIIE! OT MONOKHTENbHBIX GyHKuuit. [Tpusnaku CpaBHEHHS.

Tema 6.4. JIpoiinoii u TPOHHOH MHTErpabl, HX CBOHCTRA. Beraucnenue kpatnpix HHTErpajoB
TIOBTOPHBIM HHTETPUPOBAHHEM.

Paspea 7. ©YHKIIMM HECKOJILKHX IIEPEMEHHBIX

Pemenne 3anau no remam:

Tema 7.1. @yukuun Heckombkux llepeMennex. O6nacte onpesenenus, Ilpenen ¢yuxmmu.
HenpepeiBHOCTE. YacTHbIe lipoussoansle. IlonHeli nuddepenunan, ero TEOMETPUYECKHH CMBICI,
CBA3B C HACTHBIMH NPOM3BOJHBIMH, IPHMEHEHHE B NPUONMKEHHBIX BEIYMCIeHHsX. YacTHpie
TIPOM3BOJHBIC M IIOJNHBIE JUB(EPEeHIHANB BBICIIMX nopsaakoB. HesaBHCHMOCTS  cMmemanmbix
TIPOH3BOMHBIX OT MOpsi/iKa AU depeHIupoBanHs.

Tema 7.2. Dkcrpemyms GyBKIMH  HeckoNMBKMX IepeMeHHEIX.  Heobxomumoe  yermosme

Pa3znen 8. PAJIBI
Pemenue 3anay no remam:
Tema 8.1. Ilomstue wumciosoro piana u ero cxomumoctn. Kpurepuii Kommu CXOIHUMOCTH
4HCI0Boro pana. Heobxoxmmoe ycmosue cxomumoctu. CpolicTBa cxomsmmxcs panos. Ilpusnaku

HHTErpalbHbli npusHak Koy,

Tema 8.2. Iloustue 3HAaKONEPEMEHHOIO psijia, abCONIOTHO CXOIUIILETOCS psijia, YCIIOBHO
cxondmeroes pana. Teopema upuxie. Teopema Pumana. [Monsrtue 3HaKOYEpeAYIOWErocs psja.
IIpusnax Jleii6uura.



Tema 8.3. Tlousthe ¢ysKuHOHANEHOrO pana. O6Gnacte CXOZHMOCTH. Kpurepunii Koun
PaBHOMEpHOH cxoaumoctH. [pusHax Beitepimrpacca. CpoiicTea PaBHOMEPHO CXOIAIINXCA PAIOB.

Tema 8.4. Crenennsie psnpi Teopema AGens. Pammyc cxomumoctu u croco0b1  ero
onpeneneHus. CBOHCTBA CTENEHHBIX PSIOB. WHTerpupoBanue u juddepennuposante cremeHHbx
PsLIOB.

Tema 8.5. Pamer Teiimopa wu Maxknopena. Ilpumenenue PAI0B K NIpHOIHKEHHBIM
BBIYHCIICHHSAM,

Paznen 9. OBBIKHOBEHHBIE AAPPEPEHIIAAJILHBIE U PA3SHOCTHBIE YPABHEHMUS

Pemenue 3a5au no remam:

Tema 9.1. Tuddepennuansunie YPaBHCHHS TMEPBOro mnopsanka. OCHOBHbIE MOHSTHA:
OmpeJe/icHie, pemeHHe, oflnee pelneHHe, YacTHOe pemenre auddepennnansuoro ypasaenus
nepsoro mopsinka. Teopema Kowmm o cymecrsoBanmm u CAMHCTBEHHOCTH pemreHus (6e3
JoKasatenbcTBa). Murterpanbhas kpuas. Hauansmsie ycnosus. 3anava Komw. Ocobble Toukm.
I'eomerpuyeckmii cMbicn ypaBHeHus TIEPBOTO NMOPs/IKA. DJIEMEHThI KAYE€CTBEHHOTO aHAIIH34,

Tema 9.2. Tndpepennuansusie YPaBHCHHs [IEPBOro mopsaka. Bunel ypasnenuit u METOIbI
PCLICHHS. YpaBHEHUS C pas3eNsOmUMHCS lepeMeHHbIMH. Henomuble ypapuenns. JIuneiinnie
YPaBHEHHS], OJTHOPO/HBIE H HEOTHOPOIHEIE.

Tema 9.3. Tudpeperunansueie YPaBHEHHsI BTOPOro nopsiaka. OCHOBHBIE MOHSTHS. Teopema
Ko o cymecrsoBanun u emmncTBeHHOCTH pewenns (6es mokasarensctBa). 3amaua Kommm,
YpaBHeHHS, IOMYCKAIONIHE TOHIKEHHE IIOpsIKa.

Tema 9.4. Jluddepenunansusie YPaBHCHHS BTOPOro mnopsiika. JIuHeHHbIe YPaBHEHHS,
OJIHOPOJHBIC H HEOJHOPOIHEIE.

Tema 9.5. JIuneiinnie nuddepentmanbaele ypaBHeHHS BTOPOIO MOpPsAJKA ¢ NOCTOSHHBIMH
ko3¢ dunnentamu. Kpaesas 3anaua.

Tema 9.6. Tuddepenrmansusie YPaBHEHHS BBICIINX NOpsiikoB. CHCTeMa ypaBHe U IIEPBOTO
nopsiaka. Hopmanenas popma. Teopema Koum. 3anaya Komu u KpacBasl 3a/1a4a JUIsl YpaBHEHHS B-T'0
nopsnka. Jluneiinsie ypapHenus n-ro nopsnka. Jluneitnsle ypapHeHus 5-ro NIOPSJIKA C MIOCTOSSHHBIMH
Koa(duHeHTaMH.

Tema 9.7. Jluneiinble 06bIKHOBEHHEIE PasHOCTHBIC ypaBHeHHs. OCHOBHBIE TTOHATHS. CeTky
ceTouHble GyHKIHH. OIHOPOAHBIE U HCOMHOPOAHEIE ypaBHeHHs. CBOHCTBA pemieHuii,

Tema 9.8. Pemenne nuneitHBIX OOBIKHOBEHHBIX PA3HOCTHBIX YPaBHEHHH C NOCTOSHHBIMH
ko puumenramu. ITpumeprr. CHCTEMBI JIHHEHHEX PasHOCTHBIX YPaBHEHHIi IEPBOTO MOps/IKa.

5. OLIEHOYHBIE CPE/ICTBA JUUISI TEKYIIIEIO KOHTPOJISI YCIIEBAEMOCTH,

IIPOMEKYTOYHO¥ ATTECTAIMH 110 UTOTAM OCBOEHUSI JUCIUILIAHDI

1 YUEEHO-METOIMYECKOE OBECHEYEHHUE CAMOCTOSITE/ ILHOI PABOTBI
CTYJIEHTOB

5.1. Tekymmii KOHTpPoAB yeneBaemocTn

PeiiTunr-konTpoas 1
1. Cdopmymupyiite onpenenenue mousTHs “cucTeMa KoopauHAT® Ha NpAMOMH, Ha IUIOCKOCTH, B
IIPOCTPAHCTBE.
2. Yro HasbIBaeTCs GasHCOM CHCTEMEI KOOpJIMHAT HA NPAMO, Ha IUIOCKOCTH, B IIPOCTpaHCTBE?
3. Yro Ha3kIBaeTCS BEKTOPOM?
4. Kak 3agats BekTop, ONpENeNUTE €ro MIJIHHY, HanpaBlieHHE K NPOCKIHH B IEKapTOBOMH
IPSAMOYTONBHOM CHCTEME KOOPIHHAT Ha IJIOCKOCTH, B IPOCTPAHCTBe?
5. Uro HaswIBaercs AICKapTOBOH OPTOHOPMHPOBAHHOM CHCTEMO KOOpZIHHAT Ha IUIOCKOCTH, B
[IPOCTpaHCTBE?
6. 3anummre opmyny pasnoxemus BEKTOpa Ha COCTaBISIOMHME B J€KAapTOBOM IPSMOYTOJIBHOM
CHCTEME KOOP/IMHAT Ha IUIOCKOCTH, B IIPOCTPAHCTBE,
7. Yro HaspIBaeTcs pajiycoM-BeKTopom?



8. 3anaiiTe TouKy M HapHCyiiTe €& moNOKeH e Ha IPSAMOH, Ha IIIOCKOCTH, B IIPOCTPAHCTBE.

9. 3apnaiire KOOPAHMHATBI YeThIPEX BEPUIHH TPEYrobHOM ITHpaMH/bl ¥ HApUCYHTE IOJIOKEHHE
IIMPaMHU/IBI B IIPOCTPAHCTBE.

10. 3anummre Gpopmyny paccrosuus MENLY ABYMS TOYKAMH Ha IJIOCKOCTH, B [IPOCTPAHCTBRE.

11. Yro HassIBaeTCst CKaNSAPHEM TIPOU3BE/ICHHEM JIBYX BEKTOPOB; CKAIIIPHOE NPOM3BENEHHE — 3TO
9HCJIO HIIH BEKTOpP?

12. 3anummte popmyny ckansproro HIPOU3BENICHUS Y€pPe3 KOOPAHHATEI IEPEMHOKACMEBIX BEKTOPOB.
13. Kak onpezenuts yrox MEMY IBYMs. BEKTOPaMH C OMOIIBIO CKATAPHOrO IIPOH3BeICHUS ?

14. KakoBbl cnoco6sr 3amanus NPAMOM, 3aNHUINUTE pa3IHYHbBIE (dopMEI ypaBHeHwus npsMoi Ha
ILIOCKOCTH.

15. KakoBEl crioco6s! 3amanus IUIOCKOCTH, 3alAIIATE pasiuyHble (OPMBI YPABHEHHS IIOCKOCTH B
IIPOCTPAHCTBE.,

16. Kakuie BeKTOpHI Ha3bIBAIOTCS KOJTHHEAPHBIMH, KOMILIAHAPHBIMH?

17. Yro HaswIBaeTcs MaTprnei?

18. Yo HaskiBaeTcs onpenenutenem MaTpuIbI?

19. Kax BBrncmuts onpenenurens 2-10, 3-TO H 1-IO NOPSIKA METOIOM Pa3N0XKEHHA 110 dJIEMEHTaM
OO0 CTPOKH H J1H060T0 cTON6Ia?

20. Yro Ha3bIBaeTCS BEKTOPHBIM TPOU3BENICHUEM JIBYX BEKTOPOB; BEKTOPHOE IIPOM3BENCHHE — 3T0
9HCJIO HJIA BEKTOP?

21. 3anmmmTe popmyy BeKTOpHOrO TIPOM3BCIICHUS YEPE3 KOOPAUHATEI EPEMHOKAEMBIX BEKTOPOB.
22. Kak onpeieuTh miomas TPEYTOJIbHHKA C MTOMOIIBIO BEKTOPHOTO

TIPOU3BCIICHH S, KAKOBBI IOJDKHEI OBITH HCXO/HBIE IAHHEIE?

23. Yro Ha3wIBaeTCSA CMELIAHHBIM IIPOH3BE/ICHHEM TPEX BEKTOPOB; CMEIIAHHOEe IIPOM3BE/IEHHE — 3TO
YHCJIO HJIM BEKTOP?

24. B 4eM COCTOMT reoMeTpHYECcK i CMBICT CMEIICHHOr0 IPOU3BE/IEHHS TPEX BEKTOPOB?

25. 3anmmmre dopmyny cmemannoro TIPOM3BC/ICHHS  YepPE3 KOOPJMHATH IePEMHOMKACMBIX
BEKTOPOB.

26. 3anmummTe ycnosue KOMILTaHaPHOCTH TPEX BEKTOPOB ¢ MOMOIIBIO CMEIIEHHOrO NPOH3BEICHHS.
27. BelBeIuTe ypaBHEHHE IIIOCKOCTH C TMOMOIIBIO yCIOBHA KOMILIAHAPHOCTH Tpex BEKTOPOB.

28. Kax onpenenuts 06nem TPEYrOIBHOH MMHPaMHU/IBI C [IOMOIBIO CMEIAHHONO TPOU3BENEHHS TpeX
BEKTOPOB?

29. 3anmummure ypaBHeHHe TUIOCKOCTH, TIPOXOJISIIEH Yepe3 TpH 3ajaHHbIC TOYKH; B YEM COCTOHT
CMBICIT KOO HITHEHTOB 3TOr0 ypaBHeHHS?

30. KakoBsI cioco6s! 3aanus NPAMOH B IpOCTpaHcTRe?

31. 3anummure ycnosue KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

32. 3anummte KaHOHHYECKHE YPABHCHHS NPSIMOH B IPOCTPAHCTBE,

Pefitunr-konTpoas 2
1. Yto Ha3kIBaeTCS KPUBBIMH THHHSAMH BTOPOro nopska?
2. 3anummuTe o6mue YPaBHEHHS KPHBBIX JIMHHI BTOPOro HOpsIKa.
3. Yto HaskiBaeTcs OKPYXXHOCTBIO, B Y4€M COCTOHT OCHOBHOE CBOMCTBO OKPYXHOCTH?
4. 3anumuTe KaHOHHYECKOE YPaBHEHHE OKPYKHOCTH.
5. Kak mo Buny xamommueckoro YPaBHCHHA OKPYXHOCTH YCTaHOBHTH KOOpAHHATEI IIEHTpa
OKPYXKHOCTH H pamauyc?
6. UTo Ha3BIBAETCS SILIHIICOM, B YeM COCTOHT OCHOBHOE CBOHCTBO 31HIIca?
7. Kakue TOYKH III0CKOCTH HAa3BIBAIOTCS doxycamu smunca?
8. 3anmmmmTe cooTHOWEHME MCKY JUIHHaMH OOJIBIIOH H Majoii TMOJIYOCeH 3IUIHIICA H PacCTOSHHEM
OT LEHTPA 3/IMIICa 10 BoKyca.
9. 3anumuTe KaHOHHYECKOE YPaBHEHHE DIUTHIICA.
10. Kak 1mo Bumy ypaBHeHus smimca YCTaHOBHTb KOOPIAMHATEI €r0 LEHTPA W JTHHbI Oonbmoit u
MaJIok monyoceii?
11. Yro HaseiBaercs THIIEPOOIIOH, B YEM COCTOMT OCHOBHOE CBOHCTBO runep6oIEI?



12. Kaxne Touku mnockocty Ha3bIBAIOTCS hoKycamu runep60oe?

13. 3anummre coorromenue MEXKAy NIMHAMH NEeHCTBHTENLHON U MHHMOH nomyoceii THIIEPOOITEI 1
PACCTOSHHEM OT LEHTPa rumepGoIIL 1o ¢oxkyca.

14. amummre xanorMueckoe YPaBHEHHE TUnepOoJIbL.

15. Kak no suny YPaBHCHHA THIEpOOILl  yCTaHOBHTE KOOpMHATEI €€ ueHTpa u  jumHHE
NEHCTBUTENBHON W MHUMOIA moJIyoceiu?

16. 3anumure ypasuenne ACHMIITOT rHIIEepOOTHI.

17. Yto HaskBaercy napabooii, B veM cocrout OCHOBHOE CBOMCTBO napa6os?

18. Kakas Touka miockocTy HasbIBaeTcs OKycoM napabomp?

19. Yto HazwiBaercs AMPEKTPUCON napaboIiel, 3amummTe YPAaBHEHHE THPEKTPHCHL.

20. 3anumure KaHOHHYECKOe ypaBHeHHe mapabonel.

21. Kax o Bugy YPaBHCHHS N1apaboJibl yCTaHOBHTE KOOpAHHATEI BepIIMHEI napa6os i MOJIOKEHHE
AHUPEKTPHUCEI HA TIOCKOCTH?

Pei’rer-KonTpom. 3
1. Coopmympyiire ONPENIC/ICHHE  HEMPEPLIBHOH B  Toyke bynxnum, sammmmre YCIIOBHE
HEIIPEPLIBHOCTH.
2. B xaKkoM cnygae cumBos Tpenena u GyHKINH MOKHO TOMeHSTE MecTtamy?
3. Cdopmynupyiite TCOPEMBI 0  HempephIBHOCTH OCHOBHOH  3seMenTapHoif GyHkn ¥
IEMCHTAPHO! (QYHKLUH B Ka 10 TO4Ke 00J1acTH onpenencHus.
4. Yro HazbBaeTcs Toukoif Pa3spbiBa QyHKIHH?
5. Uro HasbIBaeTcs Toukoi PaspeiBa 1-ro poxa, npuseure IpHMep.

KonTpossusie BONPOCHI K 3K3ameny
1. Marpuugr. [leiictpus HaJl MaTpuIamu.,
2. Onpenenuteny. CBoiicTsa OnpenenuTeeii,
3. O6parnas MaTpua.
4. Paur mMaTpumg..
5. CacreMb! mHHelHEX YPaBHEHHIH,
6. Teopema Kponekepa-Kanemmy.
7. ®opmysr Kpamepa. Meron I'aycca.
8. BexTopsl. JTuneitnpie OI€palMy HaJl BEKTOpaMH.
9. Ilpoekmus BEKTOpa Ha ock. Pasnoxenue BEKTOpa 110 0pTaM KoopaHHATHEIX oceit,
10. Moayns BekTopa. Hanpasnsromue KOCHHYCBI.




11. JleficTBusi HaZy BEKTOpaMH, 3a1aHHBIMHU NIPOEKIHAMH,

12. Cxansiproe npousenenue BEKTOPOB H €T0 CBOMCTRA.

13. BexTopHoe npoussenenue BEKTOPOB H €0 CBOMCTBA.

14. CMemaHHOe npon3BeeHue BEKTOPOB H €r0 CBOMCTBA.

15. Cucrema KOOpaMHAT HA IUTOCKOCTH. IIpeo6pazoBanne cucrempr KOOpIHHAT.

16. YpaBHeHHs IpaMoit Ha JIOCKOCTH.

17. Muoxectsa. YucioBsle MHOXKecTBa, MHOXeCTBO JCHCTBUTENBHBIX YHCE]L.

18. YncnoBbIe IpOMeXyTKH. OxpecTHOCTE TOYKH.

19. ®ynxkius. Crioco6sl 3ananus byHkumit. OcHOBHBIE XapaKTepHUCTHKH QYHKIHI.
20. ObparHas ¢pynkms. CroxuHas byHKIHS.

21. IlocnenoBarensuocTr. Yncnosas NOCJIEIOBATENLHOCTb.

22. TIpenen YKCIOBOI ITOCIIENOBATEIHHOCTH.

23. Tlpenen Gpyuxiuy B Touke. OnnocroponHue npesensL.

24. Beckoneuno Gonbmas dhyukuus. Beckoneuno Majble GYHKIHH.

25. Ilpu3naky cyImecTBOBAHHS IIpe/IeioB. IlepBeIii 1 BTOpOIi 3aMeuarebHEE IpeeIIbL.
26. CpaBHenue 6ECKOHEYHO MaJTbIX (ysKuumit. DxBUBaNEHTHBIE GecKoOHEUHO EDISCH
27. HenpepsIBHOCTH (DYHKIIHIA B TOUKe. Henpepsisnocts B uaTEpBaie 1 Ha OTpe3Ke.
28. Touxu pa3speiBa GyHKIWMIT U HX KIaccubuKaIms.

29. IlpousBoanas Gpynkrmu. Ousnyeckuii u FEOMETPHYECKHI CMBICIT IPOH3BOIHOMA.
30. Cpa13p MEKIY HENPEPBIBHOCTHIO H maddepeHIpyeMOoCTEIO hyHKIHY,

31. Ipou3BoaHas cyMMBL, Pa3HOCTH, IPOM3BE/ICHHS H YAaCTHOTO (hYHKI[MiA.,

32. IIpousBoaHas CIOKHOH 1 00paTHO#M (yHKIHiL.

33. IIpou3BoJHBIE OCHOBHBIX SJIEMEHTAPHBIX (YHKIMIA.

34. KommekcHble yncna.

35. Heonpenenenusrit HHTerpa. OCHOBHBIE IOHATHS M CBOHCTEA,

36. MeToz HHTErpUpOBaHHS TOICTAHOBKOI.

37. MetoJ HemocpeaCTBEHHOTO HHTEIPHPOBAHHUS.

38. MeTox HHTErpHPOBaHHS 110 YacTsIM,

39. Panmonansuble byHKIHA.

40. VnTerpupoBanye paruoHaIbHbIX JIpobeii.

41. UnTerpupopanne TPUTOHOMETPHYECKHX (DYHKIIHI.

42. MlarerpupoBanye HppaHoHaIbHEIX byHKIMI.

43. Onpenenennsiii MHTETpal KaK MpejieNl HHTErpalbHOM Cymmbr, | COMETPHYECKHH CMBICIT
OIIpe/IeTICHHOT0 HHTErpaa.

44. ®opmyna Hetorona-JleiiGuuna. Hnrerpuposanue B CHMMETPHYHEIX IIpeienax.
45. HecoGcrBeHHbIE HHTErpaibL.

46. Beruncnenue miomanei miockux Gburyp.

47. BeIMHCIIeHHE JUIMHBI JTyTH II0CKOM KPHBOJA.

48. Beruncienue miomanu IIOBEPXHOCTH.

49. Beryucienue o6sema Tera.

50. dyHKIUMH HECKOIBKHX MTEPEMEHHEBIX.

S1. Inpdepennmansusie ypasuenus. OcHOBHEIE TOHATHS.

52. VpaBHeHHS ¢ pase/somuMucs [IEPEMEHHBIMH,

53. OnnoponHbie nudbepeHmanpHbe YpaBHEHHS.

54. Jluneiinsie ypaBHeHus. Ypasnenne Bepuymn.

55. YpaBHEHHs B MOIHBIX T pepennuanax.

56. YpaBHenus Jlarpana u Kaepo.

57. YpaBHEHHS], NOMyCKAIOLINE TOHMKEHHE nopszxa.

58. Jluneiinbie tuddepennuanpmbe YPaBHEHHUS BTOPOTO IOPS KA.

59. MnTerpupopanue mu(bepeRnHanbHEIX ypaBHEeHHI BTOPOTO MOPSIKA.

60. MaTerpuposanne muneHHbx OOBIKHOBEHHBIX AudpepeHnHanLHBIX YPaBHEHHH BTOPOTO mopska
C MOCTOSHHBIMH KO3 pHIIHEHTAMH,




61. Jluneitnbie HeoTHOPOMHBIE MM depennmaILHbIe ypasHeHHs BTOPOTI'O MOpsiaKa.

62. Jluneitnsie HeoaHopoHbIe U epeHIHaATbHEIe YPAaBHCHHS BTOPOTO MOPS/IKA CO CIENUATBHOMN
MPaBOH YacTEIO.

63. Uncnosslie psipl.

Kourpoasusie BONIPOCHI K 3a4eTy (nepea'rrecraunﬂ)

1. Marpuugr. JleiictBus nax MaTtpunamu. Onpenenurenn. CroiicTra OIpe/IeNIUTeIEH.

2. OG6patnas matpuna. Panr MAaTpHIIbL

3. CucreMs! nHHEHHBIX ypaBHeHuH. Dopmyier Kpamepa. Metox I aycca.

4. Bektopsl Jluneitnsie Oncpanuy Hax BekTopamu. IIpoekmnus BCKTOpa Ha ock. Pasnoxenue

BEKTOpA I10 OpTaM KOOPIMHATHBIX OCEii.

Monyne Bexropa. Hanpagnsromme KocuHychl. CkalpHOe npousseneHme BEKTOPOB H €ro

CBOHCTBA.

6. Bexroproe mpoussenenue BCKTOPOB M ero cBoiictBa. CMemannoe TIPOH3BE/ICHHE BEKTOPOB U
€ro CBOHCTBA. YpaBHeHHs mpsiMoii Ha IJIOCKOCTH.

7. ®ynxmus. Crnocobbl 3amanms Gbynkumii. OcHosHpIe XApaKTCPUCTHKH (ynkumii. OGparnas

dynkuus. Cnoxuas dpynxmms.

I1penen yncnosoit nocnenosatensrocTH. IIpenen Gpynximu B Touxke, Onnocroponnue mpenesr.

Beckoneuno Gonpmas (ynxmmst. Beckoneuno Mmapie ¢ynkuun. CpaBaenne OecKOHEeYHO MatbIX

(yHKUHMH. DKBHBaTCHTHEIE OeckoHeuHo Manbre,

10. HenpeprisrocTs ¢GyHKumii B Toyke. Henpeprisrocts B HHTEPBAJIC H Ha OTpe3Ke.

11. ITpon3zsoanas GyHknuK. Ouznyeckuii H F€OMETPHYECKHH CMBICT MPOU3BOIHOM.

12. Ilpoussoanas CYMMBI, Pa3HOCTH, IPOM3BEACHHS U YaCTHOIO GyHKIMiL, IIpousBonnas cnoxuoii
1 00paTHO# pyHKIHiL.

13. Meron HHTCIPHPOBAHMS MOJICTaHOBKOH. Merox HETIOCPE/ACTBEHHOrO MHTErPHPOBAHHS. Meron
HHTETPUPOBAHHSA 110 YacTsM.

14. UuTerpuposanue PALHOHATBHBIX JpoGeii. Unrerpupopanue TPHIOHOMETPHYECKHX (ByHKIMiL,
WUnrerpupoanue HPPalMOHATILHEIX (yHKIHIA.

15. Onpenenennsrii HHTErpajl Kak mpejen HHTCTPAIBHOM CyMMEI. [ COMCTPHYECKHH CMBICTT
OIPENIEICHHOTO HHTErpaJia.

16. ®opmyia Hetorona-Jleit6uuna, Hurerpuposanue B CHMMETPHYHBIX TIpeenax.

17. Beraucienune TIoImanel MiIockux Quryp. Broruncnenne mmmmn AYTH IUIOCKOH KpPHBOM.
Berancnenue miomany TIOBEPXHOCTH. Boraucienue o6nema rena,

18. ®ynkuuu Heckonbkux MIEPEMEHHEIX.

19. lndpdepennuansusie YpaBHEHHS. OCHOBHBIE MOHSTHS. YpaBHenus c pasgensroumMMucs
NIEPEMEHHEIMH.

20. OnHOpomHbIE Iuddepenunanpuple YpaBHEHHUSL. Jlunelinble ypasHenns. YpaBHenue Bepuymnn.

21. YpaBHeHHS B MOTHBIX muddepennnanax.

22. Jluneiinpie I depeHunanbHBe YPABHCHHS  BTOPOro  mopsika. Unrerpupoanue
nuddepermansabx YPaBHEHHH BTOPOTO NOpsIKa.

23. VaTerpupoBanye MMHEHHbIX OOBIKHOBEHHBIX Aupdepennmansupix YPaBHEHHH BTOPOTO MOpsi/iKa
C NOCTOAHHBIMH K03 duIueHTamy,

24. Jluneitnsie HCOHOpOAHbIE quddepeHnHanbHEEe YPaBHCHHS BTOPOTO MOpsiaxa.

25. Yucnossle psisr.

W

0 o

5.3. CamocTosiTennHas pabora obyqaromerocs.

CHMOCTOHTC.TIBH&JI paﬁoTa CTYOEHTa COCTOHT B BBINIOJTHEHHH 3a1aHH THIIOBOTO pacyera,
O(IJOpMJIHEMOI‘O OTIENBHBIM OTYETOM M 3alIHIAaeMoro CTYAEHTOM.




Bonpocer pas CPC

Paszpen 1. Meton KoopauHat. Kommnekcusie uncna, nelicteis c HUMH. Bextopel. Jluneiinnie
ONCpallK Haji BeKTopaMu. CKalsipHOe MpoH3BeIeHHe BEKTOPOB H €ro cBoicTBa. CHueTema BEKTOPOB.
Paznoxenne BekTopa no cucreme BEKTOPOB.

Marpunsr. [leiicteas nay Marpunamn. OOpaTHas maTpuua. Panr MaTpuusl. Onpepenureny.
CaoiicTBa onpeenurerei.

Paznen 2. ®ynkunn. OcroBrLe JJICMEHTapHbIE (PYHKIMH, UX CBONHCTEA U rpaduku. CsoiicTpa
$yHKIHit HenpepEIBHBIX Ha OTpe3ke.

Paznen 3. IIpoussomuas GyHKIHH ee FCOMETPHYCCKHH H (HU3HYECKHI CMBICIT. I[Iponseognas
CYMMBI, IIPOM3BENCHUS H YacTHOTO. Ee TCOMETPHYCCKUH CMBICI H CMBICT B TIPHKIAHEIX 3aJavax.

Paspen 4. Onpenenennsrii HHTCTPANl KaK Npejies HHTerpaabHOM CyMMBl. OCHOBHBIE CBOHCTRA
ONIpENICNICHHOro  MHTerpana. I[Ipowssoguas HHTCIpalla MO mepeMeHHOMY BEPXHEMY Mpeeny.
Qopmyna Heiorona-Jlel6uuma. Beruncnenne onpenenennoro HHTCIpajla: HHTETPHPOBaHHE 110

IPAMOYTOJIBHHKOB, Tpaneuui 1 CHMIICOHA. Hecobcreennbie HHTCrpanel. Mcnons3oBanue nmousTis
ONpENCICHHOT0 HHTETPAlIa B S5KOHOMHUKE.
Pazpea 5.

3uakovepenyromuecs pansL. IIpusnak JleiiGuumna,

DyHKUMOHANBHBIE psigpl.  O6IacTs cxoauMoctd. [lonsThe PAaBHOMEpHOH CcXOguMocCTH.
Teopema cxomumoctn Yebbimena, Teopema. Beiiepirrpacca. Croitersa PaBHOMEPHO CXOISMIHXCS
panoB. CreneHHbIe psbI. Teopema AGens. Panuyc cxomumocty. OcHOBHEIE cBolicTBa CTEIEHHBIX
pAnoB. Paznoxenuwe ¢ynkumii B CICTICHHEIC pANbL. Psn Teiinopa u Maxknopena. Ilpumenenue
CTCTICHHBIX PSIJIOB K IPHOIHIKCHHEIM BEIYHCITCHHSM.

Pazpen 6. OcuoBmble mnomsTus. Huddepennuansupre YPaBHCHHS C pa3iessIomuMHUCs
NepeMeHHbIMH. OQHOPOHEIE nubdepennuansupe YPAaBHCHHUS IIepBOro mnopsaka. JIuHeiinsie
auddepeHnmansHbe YPAaBHCHHS  I€PBOTO  mopsigxa. Huddepenrmansupre YPaBHeHHs1,
AONYCKAIOIHE MOHKWKEHHe nopsnka. JIHHeiinse audoepennuansusie YPaBHEHHs BTOPOTO MOpsiKa
C TOCTOAHHBIMH KO3} HIHEeHTaMY. Hcnons3zoBanue T depenmanbabx YPaBHEHHH B
OKOHOMHYECKOH JUHaAMHKE.

DOHI  OIEHOYHBIX Marepuanos  (OOM) g NpOBENCHUA  aTTecTaruu YPOBHS

chopMEpoBaHHOCTH KOMIIETeHIMH o0yvaromuxces mo AUCIHIUIMHE  OOPMIISIETCS OTHE/IBHEM
JIOKYMEHTOM.

6. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE AUCIHHUILITUHBI

6.1. Knuroo6ecneuennoers,

| KHATOOBECHEYEHHOCTE
Hanuuwue B SJICKTPOHHOM Karasore
9BC

Haumenoranue JITEPaTypbl: aBTOP, Ha3BaHHE, BUA T'og
H3J1aHHA, U31ATEECTBO H3JIaHus

OcHosnas JUTEpaTypa
1. Kpatkuii kypc Boicuieii MAaTeMaTHKH : y4eOHuK : [16+] 2020 https://biblioclub.ru/index.nhp?nage=
/ K. B. Bangun, @. K. bannun, B. Y. Hexeddans u np. ; book&id=573171
nox obut. pen. K. B. Banauna. — 4-¢ H3[1., cTep. —
Mockea : lawkos u K°, 2020, — 512c¢.: un. —ISBN 978-
5-394-03643-9.

2. Bynax, B. A. Martemaruka, C6opHuk 3anau no 2020 hﬁps://znanium.com/catalog/product/
yriybieHHoMy kypey : yue6Ho-MeToanuecKoe mocoGue / 1201320

b. A. Bynax, H. ]1. 3onorapesa, 10. A. IMonos [map]; -




’_1;)1.1 pen. M. B. ®enoropa. - 5-¢ u3a. - Mockga :
JlaGoparopus suanmii, 2020, - 329 ¢. - (BMK MT'Y -
wkose). - ISBN 978-5-00101-707-3. ]
3. Beicinas Matemaruka s 9KOHOMHCTOB: cOOpHHK 2019 https://znanium.com/catalog[product/
3azay : yuebHoe nocobue / I". U, Bobpuk, P. K. 989742
I'punuesuuioc, B. . Matgees [u np.]. - 3-e u3n., Henp. -
Mocksa : HHOPA-M, 2019. - 539 ¢. - (Boiciuee
obpazosanue: Bakanaepuar). - ISBN 978-5-16-010074-6.
Lononuurenshas JIiTepaTypa
1. Kypc Bbicweii matemaTiky JU1s SKOHOMHCTOB : 2021 https://znanium.com/catalog[productf
y4ebHuk / mox pen. P.B. Caruropa, — Mocksa : 1735644
HUH®PA-M, 2021. — 647 ¢. — (Boiciuee o6pazosanue:
bakanaspuar). — DOI 10.12737/13680. - ISBN 978-5-

16-011091-2.
2. Marematuka : yue6Hoe nocoGue / IO, M. Nanunos, JI. 2019 https://znanium.com/catalog[product/
H. Xyp6enko, I'. A. Hukonosa [ mp.] ; non pex. J1. H. 989799

KypGenxo, I'. A. HukoHOBOI, — Mockea : HH®OPA-M,
2019. — 496 ¢. — (Bhicuee obpasoeanue:
bakanaspuar). - ISBN 978-5-16-010] 18-7. ]

6.2. Ilepnoauyeckue usnanus

1. UsBectus By3oB. Maremaruka

2. Maremarnyeckoe MOJIEITHPOBaHHE.
3. Muddpepennmansusie YPaBHEHHS.
4. Yenexu MareMaTHueckux HayK.

6.3. Hurepuer-pecypceni

1. O6pazoBarenbuple pecypcer - http://window.edu.ru/

2. ObpazoBatenbHBIH MaTEMaTHYeCKHH caiiT — http://www.exponenta.ru/
3. Matemaruueckas SHIMKIIONEeus — http://allmath.com/

7 MATEPHAJII)HO—TEXHI/I‘IECKOE OBECIIEYEHUE AUNCIHILIHHBI

s peanusanuu nannoi AHCIMIUTMHBI HMEIOTCS CIEMHAIBHEIC [IOMEIEHHS U1 IPOBeIeHUSs
3aHATHH JIEKIMOHHOIO H IpakTHIecKoro Tuna. [lpakTuyeckue PaboTEI npoBosTCH B naboparopuu
HCJICHHBIX MEeTO0B (405-3).

Ilepeuens HCIIONB3yEeMOr0 JIHIEH3HOHHOTO IIpOrpaMMHOro0 obecrneyenus:

1. Microsoft Excel
2. Maple
3. MATLAB




Pa6ouyio nporpammy cocrasu: // )

JLT.H., ipopeccop kad. ®Aull Manadeesa A.A. 7 il

Penenzent (npeacrasurens paboronares):

3aMECTHTEIIb IupekTopa no passutrio 000 «Banancy Kosxxun A B, /C)\ﬂ
F g

[Iporpamma pacemotpena u onobpena Ha 3acesiaHuu Kadenpsr DAull
Iporoxon Ne 4 or 49 (] L0744 roaa =)
3aBenyrommii kabenpoit GAull K.}.-M.H., fouent Bypkos B.J. “———& (

Paboyas mporpamma paccmortpena u 0l00peHa Ha 3acelaHMM y4eGHO-METOXHYECKOI KOMMCCHH
Hanpasnenust 38.03.03 «Vnpapienue mepcoHamomy
Ipotokon Ne | or 20.63.2028 roxa

[Ipencenarent xomuccHu .
A.3.H., 3aB. Kadenpoii «MeHemKkMenT 1 MapkeTHHr» [lonsynora H.H. %‘/

///’




JIACT NEPEYTBEPKIEHUS
PABOYEH ITPOI'PAMMBI JAUCITUILIMHBI

Pa6ouas nporpamma 0/106peHa Ha 20 /20

I[IpoTokon 3acenanus Kadenpsr Ne

oT

y4eOHBI roga

roma

3asenyrommii kadeapoi

Pabouas nporpamma onodpena Ha 20 /20

IIporokon 3acenanus Kadeapsr Ne

oT

y4eOHBIi roga

rona

3asenyrommit kadenpoii

Pa6ouast nporpamma onobpena na 20 /20

IIporokon 3acenanus Kadenper No

oT

yuebHEI roga

roma

3aBe yrommii Kacdepoii




