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1. HEJIM OCBOEHHM A JUCHATLIMHBI

Lenbio OCBOEHMS MTHCIHUIIMHE! «BpICIIas MaTeMaTHKa» SIBIIETCS M3YYEHHE TAKMX Pa3/elioB
MaT€MATHKH, KakK JMHeHHas anrebpa M aHaIMTUYECKas TEOMETpHs, MATPHYHOE HCUMCIEHMUE,
BEKTOPHOE HCYHUCICHHE, TEOpHA IpeAenoB, AuGGepeHIMaTbHOE W HHTErpalbHOE HCUMCIICHHS
(GyHKIME OHOM MEpeMEHHOH, HeOpeaAeNEHHBIE U ONIpeIeEHHbIE MHTErpasl, TH(PepeHIHaIbHbIE

YpaBHEHHS.
3agaqu:

- OBJIQICHUC CTYACHTAaMH OCHOBHBIMH IIOHATHAMH aJII C6pLI, FCOMCTPHH, MAaTCMaTH4YC€CKOIO

aHaJIn3a;

- YMEHHE peInaTh THUNOBBIE 3alayd, MPHOOpETeHHE HABHIKOB paboThl CO CHEMMAILHOMN
MaTeMaTHYeCKOH JIUTEPaTypPoif;
- YMEHHE HCII0J1h30BaTh MaTeMaTHYECKUH anmnapar AJ19 pelleHus MPUKIaJHbIX 3a/1a4.

2. MECTO JUCIIMITIJIMHBI B CTPYKTYPE OIIOII

I[HCIIHI'IIII/IH& «BrIcImas MaTeMaTHKa» OTHOCHTCS K 0043aTENBHON JacTH Y‘Ie6HOI“0 IIaHa.

3. INTAHUPYEMABIE PE3YJIBTATBI OB YUYEHHS ITO JUCITUIIJIMHE

[lnanupyeMeie pe3ynpTaTsl OOydYEHHS MO JUCIUIUIMHE, COOTHECEHHHIE C TUIaHHPYEMBIMH
pesynbraramu ocBoeHHs OITOII (KoMIeTeHIHAMH W HHAUKATOPaMK JOCTIDKEHHS KOMITETEHIHIA )

IInanvpyeMble pe3yabTaThl OOYUEHHUS IO JUCIHILIHHE, B

®opMHpyeMbIe
COOTBETCTBHH C HHIMKATOPOM JOCTH)KEHHS KOMIICTEHITHH
KOMIIETEHIMH HaumenoBaHue
WHankaTop NOCTHKECHUS
(x00, OIIEHOYHOTO
KOMIIETEHLIUH Pesynbpratel 06yueHus mo
cooepoicarue CpeacTBa
(K00, codepacanue JHCLHIITHHE
KOMnemeHyuu)
uxHouxamopa)
OIIK-1. OIIK-1.1. 3HaeT OCHOBBI 3HaeT OCHOBBI TMHEHHOMN IIpaxTuko-
Crocoben MaTeMaTHKH, QU3HKH, anre6phbl 1 aHATUTHYECKOM OpUEHTHPOBAHH
UCTIOJIb30BATh BBIYMCITHTENILHOM TEXHUKH | T€OMETPUH, MATPUYHOTO o€ 3aJjaHue
HOJIOXKEHUH, Y IIPOrpaMMHUPOBAHUS. BEKTOPHOI0 UCUUCIIEHHS,
3akoHbl 1 MeToan! | OIIK-1.2. YMeer pemnats TEOPHH MPEIENIOB,
€CTECTBEHHBIX CTaHIapTHHIE 3aJ1a4H C b depeHIHATBHOTO U
HayK U IIpUMEHEHHEM HMHTETPAILHOTO HCYHCTICHUS

MaTE€MAaTHKH UL
peineHus 3a1ay
HHXEHEPHOH’
JESTEIBHOCTH.

€CTECTBEHHOHAYYHEIX M
ofmenHXeHePHEIX 3HAHUH,
METOJIOB MAaTEMATHYECKOT O
aHam3a |
MOJIETUPOBaHHS.

OIIK-1.3. Bnageer
HaBBIKAMH TEOPETHYECKOTO
U 3KCIEPHMEHTATLHOTO
UCClIe10BaHud 0OBEKTOB
IpoQpeCCHOHATBHOM
JIeITEILHOCTH.

GbyHKIME 0HOI IEpeEMEHHOM,

HEONIpEAENEHHEIC K
onpefen€HHBIX HHTEIPATIOB,
i depeHINATBHBIX
YpPaBHEHUH.

YMeeT pemath CTaHAaPTHEIE
3aJ]a4H ¢ IPHMEHEHHEM
METOJ OB MAaTEMaTHYECKOTO
aHajgu3a.

Bnaneer coBpeMeHHBIM
arnmapaToM, METOJaMHU U
aIroOpUTMaMH JIMHEHHOMK
anrebphl ¥ aHATMTHYECKO#H
TCOMETPHH, MATPUYHOIO U
BEKTOPHOIO HCUMCIICHHUS,
TEOPHH IIPEIENOB,




maddepeHIansHOrO U
HHTETPajIbHOTO HCUMCIIEHUA
¢byHKIME OTHON MEPEMEHHOH,
HEONpeaeIEHHEIE H
omnpeaentHHbIX HHTETPATIOB,
nuddhepeHInATHHBIX
YpaBHEHHH.

4. OFBEM U CTPYKTYPA JUCIHUIJIVNHBI

TpyZoeMKOCTh JUCLUMILUIMHBI COCTaBIseT § 3a4yeTHhIX eauHun (288 wacoB): 4 3a4€THBIX

eTMHUIBI B | cemMecTpe, 4 3a4ETHBIX €IMHUIIBI BO 2 CEMECTDE.
TemaTHueckuii nJaH

~ ¢opMma oOyueHUs — 0IHASH

KonraktHas pabora

obyvarommxcs
C MearorMYecKuM
© a60THHK0M = ®opMms
§ 5 | |3 & TeKyIIero KOHTPOTs
el g E| 88 s s yCTIEBaEMOCTH,
No |Hanmenopanue TeM w/win pasfenos/teM| 3 | @ g Sl .| & ‘é ibopma
= (=% o
nn S i 3 % S| o @ § § Eg & | npomexyrodHoi
) 5 % i SEl 2 aTTecTaluK
T = E el S| © (no cemecmpam)
gl = 8
2 o X
£l g
2| 5| e
1 | Jlune#inas anre6Gpa 1113]6| 4 10
2 | BekTopHas anre6pa 145 4| 2 10 PeﬁTmIr-llc OHTPOIE
3 | AHaMTHYeCKas FeOMETPHA 116816 | 4 10
PefTHHT-KOHTpPOITB
4 | BeeaeHue B MAaTEMATHYECKUI aHAH3 19116 | 2 20 2
5 IIH[bd)epemnaJ}‘BHoe HCHHCIIEHHE 1 l12-14] 6 5 18
_(pyHKLMH 0OHOM MepeMeHHOMN
6 | Hccnemobanue ¢yHKLMH 11152 | 2 12
7 | ®@yHKIIMH MHOTHX NEpEMEHHbBIX 1 (16-18] 6 2 10 PeﬁTPIHI‘-?:(OHTpOJ'[L
Bcero 3a 1 cemectp: 36 | 18 90 3auér
PeHdTHHT-KOHTPOITB
1 | Heonpenenéuueii unrerpan 2116]12| 6 24 1
PelfTUHT-KOHTPOIB
2 | OnpenenéHHbIN UHTErpa 217101 8 | 4 20 2
PeHTUHT-KOHTPOIE
3 | AnddepeHumanbHbe ypaBHEHUS 2 |11-18/ 16 | 8 10 3
Bcero 3a 2 cemecTp: 36 | 18 54 DK3ameH (36)
HToro no qucCHMILTHHEE: 72 | 36 144 3au€r
Ox3ameH (36)




Conepmamle JEKIIHOHHBIX 3aHATHH 0 JUCIHILIHHE

Cemectp 1.

Paznen 1. Jiuneiinas anareGpa
Tema 1. Ompenenuten.
Omnpenemutenu 2 u 3 nopsiakoB. [Ipasuno Capproca.
Tema 2. CucTeMBI THHEHHBIX YPABHEHUH.
CHcTeMbl TUHEHHBIX YPAaBHEHHH MATBIX TOPAIKOB: COBMECTHBIE, HECOBMECTHBIE; OMpECIEHHBIE,
HEONpE/ICIEHHBIE CHCTEMBI. PaBHOCWIILHBIE CHCTEMBI, SIEMEHTApHbIE NPEOOpPa3OBaHUS CHCTEM.
Pemenue cucTeM IHHEHHBIX anrebpanueckux ypaBHeHuit. Metox Kpamepa. Metoa I'aycca.
Tema 3. MaTpuus!.
OcHoBHBlE mOHATHS. JleHCTBMS ¢ HHMHU (CIOXEHHME MATpHL, YMHOXEHHME MATpHIl Ha YHCIIO,
TPaHCIIOHMPOBAHHE MATPHL, Ipou3seneHue Matpul). O6parHas MaTpuna. Paur Marpumsl. Teopema
Kponekepa-Kanenm. Pemenue CJIAY MaTpHYHBIM METOZIOM.

Pazgen 2. BextopHas aaredpa
TeMma 1. JlelicTBUS ¢ BEKTOpPaMH.
TToHSTHEe BeKTOpa. BeKTOpHI: paBHBIE, Mapa/lleNbHBIE H KOJUIMHEApHBIC BEKTOPBI, OPTHL H 6asHc.
[Mpoekis BeKTOpa Ha OCh M ee CBOMcTBAa. HampaBisommue KOCHHYCHI BEKTOpa, MX CBOMCTBA.
JIuHeHHbIE Onepaliy HaJl BEKTOPaMH.
Tema 2. IIpousBeeHUS BEKTOPOB.
CxanspHoe, BEKTOPHOE W CMEIaHHOE IPOU3BENEHHS BEKTOPOB M MX CBOHCTBA.
Tema 3. CoOCTBeHHBIC YHCIa B COOCTBEHHBIE BEKTOPBI MATPHIIEL

Pa3gen 3.AHaIATHYECKAA TreOMETPHA
Tewma 1. [TpsiMas THHHEA Ha IUIOCKOCTH.
CriocoObl 3aJaHHs IMPSIMOi Ha MIOCKOCTH. B3anMHOe pacionoxeHue NpsSMBIX Ha INIOCKOCTH. YTOJ
MEXIy IpPSIMBIMH. PaccTossHEE OT TOYKH [0 IPAMOH.
Tewma 2. [InockocTh U NpsiMast B IPOCTPAHCTBE.
[TnockocTs B mpocTpaHcTBe. IIpsMas B npocTpaHCcTBE. B3aMMHOE pacmosokKeHHe B NPOCTPAHCTBE.
VYron Mexmgy npsMod H INIOCKOCTBIO. YTOJ MeXIy IPSAMBIMH. YTOI MeXAy IIIOCKOCTSAMH.
PaccrossHHE OT TOYKH JI0 IUTOCKOCTH.
Tema 3. KpuBsle 2 nopsaxa.
Ommunc. TunepGona. Ilapaboma. OCHOBHbIe TIOHATHA: KaHOHHYECKOe ypaBHeHHe, (oKyc,
IKCIIEHTPUCUTET, TUPEKTPHUCHI.

Paznen 4. Beeaenne B MaTeMaTHYeCKHH aHAIM3
Tema 1. OOmue NOHATHS MaTEMATHYECKOTO aHATTH3A.
PamnonassHeie u  WppanuoHansHele udcna. llome  pelicTBuTensHBIX  uMcen. JIuHeHHas
YTIOPAMOYEHHOCTh Mo, Omnepanuy CIOXEHUS M YMHOXEHHA. AKCHOMATHUYECKOE IMpeNCTaBleHHE
MOJNS NEUCTBUTENBHBIX ucell. MoIynb JefCTBUTENILHOTO YMCIIa, €0 CBOHCTRA.
Tema 2. [lonsTie pegena.
IIpenen umMcnoBoi mocneROBaTENbHOCTH: NOHATHE OKPECTHOCTH, ompejencHue npenena. [Ipenen
MOHOTOHHOH IOCNeOBaTeNbHOCTH. ApudMernueckue cBofictea mnpenena. OrpaHHYEHHOCTH
cxonsnielcs NoCIeqoBaTeENbHOCTH. YHCIIO €, €ro oNpelelieH’e, CYIIECTBOBAHHE U OIICHKA.
Tema 3. BeckoHewHO Manbie GyHKITHH.
beckoneuno Mmamnsle ¢ynkuun (6.M.¢.). CpoiictBa 6.M.¢. Ilpemen ¢yHkuuMH B Touke H Ha
6ECKOHEUHOCTH, OMHOCTOPOHHHKE NpeAeibl. EMUHCTBEHHOCTh Npenena. ApudpMeTHIecKHe CBOHCTBa
npenena. IlpenensHeri nepexon B HepaBeHCTBax. CpaBHeHue 6.M.(p., 3KBHBAICHTHOCTH O.M.(.
ITpunnun 3ameHs! 6.M.¢. Ha 3xBuBaNeHTHEIE. [lopsaaok MarocTH 6.M.¢. 3aMedaTeNbHbIE MPEIeEI.
Tabmina 3KBUBaNIEHTHBIX 6.M.¢.
Tema 4. HenpepbIBHOCTE.
IIpupaineHre apryMeHTa U IIpUpalieHue QYHKIMH, pazHble GOPMBI ONPEeNeHNS HENPEPhIBHOCTH B
Touke. CBoMcTBa HenpephBHBIX (ymkumii. Kinaccubukaums todyex paspeia. CsoiictBa (yHKumi
HETIPEPBIBHBIX Ha OTPE3KE.



Pazgen 5. JuddepennnaibHoe HeancaeHHe PyHKIHH 0HOH MepeMeHHOH
Tema 1. [loHsiTHE IPOU3BOAHOM.
[NpaBuna muddepernuposanus. 1Ipon3BoaHas CIOKHOU U o6pa’mon ¢bYHKIHH, HESBHO 33JJaHHBIX K
napaMeTpuuYecKd 3azanHbix (Qynkiui. Jlorapupmuueckoe auddepennmpoanne. OCHOBHBIE
TeopeMbl UG depeHIHaTBHOTO HCHHUCICHHU.
Tema 2. IIpuno>xeHHs NPOU3BOAHOM.
I[Tpon3BojHas: 3aa4a 0 MTHOBEHHO# CKOPOCTH, 3aj1a4a 0 KacaTenbHo#. Ompe/enenue IpoU3BOAHOH,
e TreOMETpMYECKMH ¥ MEXaHWYeCKHH CMBICI, ypaBHEHHME KacaTelbHOH. HempepeIBHOCTD
naddepeHImEpyeMOi QyHKIHH.
Tewma 3. Ilpasuio Jlonurans.
Ipasuno Jlonutans. Iloustue muddepeHnuana. IIpousBogHele W aMbdepeHIHaAIBl  BBICIIHX
HOPSIKOB.

Paznen 6. UccnenoBanue pynkunii
Tema 1. DkcTpeMyMBl, TOUKH Nleperuba.
OkctpemyMbl  pyHkuun. HccnenmoBaHue QYHKIMH IO TNEpBOM IPOM3BOJHOM - OIPENENCHHE
HHTEPBAIOB Bo3pacTaHus u yOnmBaHusA. Heobxommmoe M J0CTATOYHOE YCIOBHA 3KCTpEMyMa.
HauGonpmee 1 HauMeHbInee 3HadeHre QyHknuu Ha oTpeske. MccnenoBanne QyHKIMH NO BTOPOH
IIPOU3BOIHOM. YYACTKH BBOIYKJIOCTH U BOTHYTOCTH, TOUKH Iepernda. ACHMIITOTEL, X ONpENeIeHne
U c11ocoObI OTBICKAHMSL.
Tema 2. ITocTpoeHue rpaduka QyHKIAH.
TITonxoe uccaenoBanye GYHKIHHA U IOCTPOSHUS rpaduKa QYHKIHH.

Pa3nen 7. DyHKIHH MHOTHX ITepeMeHHbIX.
Tema 1. OcuHoBHBIe OHATHS OMIL.
OnpefeneEde (QYHKIMA MHOTHX II€PEMEHHEIX; 0ONacTh ompeneneHns, rpaduk. Ilpemen u
HEIIPEPHIBHOCTh (PYHKIIHH MHOTHX IIEpEMEHHBIX; UX OCHOBHBIE CBOMCTBA. YacTHBEIE IPOH3BOHEIE U
madepeHEal QYHKIMH MHOTHX NepeMeHHBIX. YacTHele NpOHM3BOAHBIE M JH(MGOEpEHIMANIL!
BBICIIUX TOPSIKOB.
Tema 2. DKCTpEMyMBL
OxcTpeMyMbl YHKIIMH MHOTHX NepeMeHHbIX. Heobxomimoe ycrnosue skcTpeMyMa. JlocraTrouxoe
yCIOBHE 3KCTpeMyMa QYHKIUH 2-yX IEPEMEHHBIX. ¥ CIOBHBIA SKCTPEMYM.

Cemecrp 2.

Pa3nen 1. HeonpeaeneHHbli HATErpaj
Tema 1. [TorsaTre nepBooOpazHOM ¥ HEONpeAENEHHOTO HHTETpaa.
IlepBooOpaznas. Teopema o nepBoobpasubix. Heonpenenenunni uarerpan. Ilpocreiiimuie croiicra
HEONpeIeJIeHHOTO HHTerpasia. Tabnuia uaTerpanoB. YacTHbIE METOABI HHTETPUPOBAHHUS.
Tema 2. OcHOBHBIE METObI UHTETPHPOBAHUS.
3ameHa nepemeHHoOH. HHTerpupoBanme no dactsam. PasmolkeHue W HHTerpupoBaHHe IpoOHO-
panuoHanbHEIX GyHKIME. MWHTErpupoBanHe WppANMOHANBHBIX BhIpaXeHHN. HHTerpupoBaHue
TPUTOHOMETPHYECKUX BHIPAXKEHUI.

Pazngen 2. OnpenesieHHbIH HATErpaJ
Tema 1. IlpaBuiia BEIYMCICHUS ONPEAEIEHHOIO HHTETpaJla.
OmpezieneHHe M NEpBHYHBIE CBOHCTBa oOINpeleneHHoro mnHTerpana. OIEHKAa ONpeaeeHHOTO
UHTErpajia, TeopeMa o cpeqseM. MHTerpan ¢ nepeMeHHBIM BepXHuM npenenoM. ®opmyna HeroToHa-
JleibHHuna. 3aMeHa nepeMEHHOH B ONPEACICHHOM HHTerpaie. HTerpapoBaHUe 10 YacTsM.
Tema 2. 'eoMeTprUecKre NPHIIOKEHUS ONIPeIEIEHHOTO HHTETpaa.
Berumcnenne nuomazed ¢ OMONIBIO OIPENEICHHOTO HHTerpana. IlonspHBle KOOPIMHATHI
Beraucrnenne 065eMoB Tell. BeraucneHne AMHEBI AYTH.
Tema 3. HecoGcTBeHHBIE HHTETPAIIEL.
HecoGcTBeHHBIE HHTErpadbl N0 GECKOHEYHOMY IIPOMEXYTKY M OT HEOTPAHMYEHHBIX (YHKIIHH.
IIpA3HAKHA CXOMMOCTH HECOOCTBEHHBIX HHTETPATOB (TEOpeMa CPaBHEHMSI, CIIECTBHE).



Paznen 3. IuddepeHnnaibHble ypaBHEHHA
Tema 1. OOmue NOHATHSL.
O6mue nousTHs (onpenenenne nudbepeHUHATEHOTO YpaBHEHHS, PEIIEHH, IOPA/IKa, HOpMaIbHOH
dopme! 3anucH). 3agaga Kommu, TeopeMa CyIeCTBOBAHUS H €TMHCTBCHHOCTH.
Tema 2. [lupdepennnansHble ypaBHEHH 1-0ro nopsaaka.
JupdepeHnranbHble YpaBHEHHS 1-0ro Nopsixa ¢ pa3Je/SIOMHUMHCS ITepeMEHHbIMH. OIHOPOJHBIE K
nmuHednple  auddepeHIMaNbHbIE  ypaBHEHHS 1-oro  mopsaka.  YpaBHEHHS B TOJHBIX
middepeHnuanax.
Tema 3. KoMIIIeKCHBIE YHCIIA.
KommnnekcHble umcia. Bua xoMmekcHoro umcna. JlelicTButensHas 1 MHEMas 4acTh. Onepanuu
CTOXEHHA M yMHOKEHHMS HaJl KOMIUIGKCHBIMH 4HCIaMH. | eoMeTpudyeckoe Hu3obpaxeHue
KOMILIEKCHBIX umcell. COmpsDKeHHs KOMIUIEKCHBIX uMcen. Momynb M apryMeHT KOMILIEKCHOTO
ypclla, CBOMCTBA MOAyIs. TpuroHomerpuyeckas ¢opMa 3alHCH KOMIITIEKCHBIX — YHCE.
TlepeMHOMEHHE KOMIUIEKCHBIX YHCEN B TpUroHOMeTpHdeckoit gopme. Dopmyna Myaspa. CreneHu
MHOTOYIEHa, JeJIEHHe MHOTOWIECHOB ¢ 0cTaTKOM. Teopema be3y. OcHoBHas TeopeMa anreOpsl.
Tema 4. [TuddepennpantHble ypaBHEHHA BBICIIMX IOPSIIKOB.
Jluneiinple nuddepeHIHATEHBIE YpAaBHEHHA: OJHOPOJHBIE M HeogHoponauele. OOmee pemeHHe
O[HOPOZHOTO ¥ HEOJHOPOAHOro JHMHeHHoro mubdepeHnManpHOro ypaBHeHHd. Pemenue
OJHOPOJHOTO JMHelHOro muddepeHIHaTFHOTO ypaBHEHHs 2-0ro MOpsAaKa C IIOCTOAHHBIMH
ko3 uLHeHTaMHu.
Meron BapHanMM I[IOCTOSHHBIX pELIEHHH HEOAHOPOMHOrO IHMHEHHOro AH¢depeHIHaIBHOTO
ypaBHeHHs. Meron moaGopa pemeHHs HEOJHOPOJHOTO JHMHEHHOro Ju(GepeHIHaIbHOro
YpaBHEHUS.
Tema 5. Cucremsl auddepeHIIHaTBHBIX YPABHEHUH.
Cucremel aguddepeHUHaTBHBIX ypaBHEHHH. Meton wuckmodeHns. JIuHeHHBIE  CHCTEMBI
muddepeHIMaTEHBIX YpaBHeHHH. Pelenre MMHEHHON CHCTEMBI C IIOCTOSHHBIMH KOG QUIIHEHTaMH.

CoaepxaHue NPAKTHYECKHX 3aHATHH 110 JMCHHILIMHE
Cemecrp 1.

Paznen 1. JIuneiinas anrebpa
Tema 1. Onpenenureny.
Brraucnenue onpeaenurenei 2 ¥ 3 MOPSAKOB.
Tema 2. Cucrembl THHERHBIX ypaBHEHHH.
PemeHne cucTeM TMHEHHBIX YpaBHeHHH MeTonoM Kpamepa, metonom [Naycca.
Tema 3. Matpuus!. .
JlelicTBUA ¢ HUMH (CIIOXXEHHE MaTpHL, YMHOXEHHE MaTpHIl Ha YHCIO, TPAHCIIOHUPOBAHUE MaTpHII,
Ipou3BeIeHNe MaTpull). Beraucinenue o6parHoi marpunsl. Pemenue CJIAY MaTpHYHBIM METOIOM.

Paznen 2. BexropHas anrebpa
Tema 1. JleHcTBHS C BEKTOpaMH.
Jlunelinbie onepaluy HaJi BEKTOpaMy (BHIYUCICHUE JUIHHBI BEKTOPA, YTJ1a MEXIY BEKTOPaMH)
Tema 2. [Ipon3BeeHHs BEKTOPOB.
BeraucneHne CKaIsipHOro, BEKTOPHOTO U CMEIaHHOTO IPOM3BEIEHHH BEKTOPOB.
Tema 3. CobcTBeHHBIE YHcia U cOOCTBEHHBIE BEKTOPHl MATPHIIEL.
Pemmenue 3amau.

Pa3nen 3.Ananutnyeckas reoMeTpHs
Tema 1. [IpssmMast TMHAS Ha IJIOCKOCTH.
Brumcnenne yria Mexay OpsMbIMU. BeIUHCI€HHE pACCTOSIHUS OT TOYKH [0 IPSIMOIA.
Tema 2. [InocKOCTh ¥ NpsiMasi B HPOCTPAHCTRE.
PaccMoTpeHHne B3aMMHOTO PAacHONOXKEHHs NPAMBIX H IUIOCKOCTEH B IpOCTpaHCTBE. BhIuncieHue
yrjia MexXAy IpsMOH M IUIOCKOCTBIO, YIa MEXIy IpAMBIMH, YIJIa MEXIY ILTOCKOCTAMH.
BeruucieHne paccTOSAHUA OT TOUKH A0 IJIOCKOCTH.

Pasnien 4. BeeneHue B MaTeMaTUYeCKUN aHATTH3



Tema 1. OOmIHe TOHATHS MaTEMAaTHYECKOTO aHAIU34A.
T[ToBTOpeHHE PAHOHANBHBIX M UPPAlMOHANEHBIX YHcel. [Toma aeficTBUTENbHBIX Hcen. Onepauun
CIIOXKEHHUS ¥ YMHOXEHHUS. BrIunciieHre MOy s AEHCTBUTENBEHOTO YHCTIA.
Tema 2. TlorsaTue npeaena.
Brramcnenye npenenos nocnenosarensHoctedt W (yHxumit. TlepBhii M BTOpOHM 3aMedaresbHbie
npenesl.
Tema 3. BeckoHeTHO Maible QyHKITHH.
CpaBHeHHe 6CKOHEYHO MAIBIX (YHKIINH. DKBHBATEHTHOCTH G6ECKOHETHO MAIBIX (QYHKIHH.
Tema 4. HenpepeIBHOCTS.
Knaccudukaums Touek paspbisa. HaxoxaeHue Todex paspbiBa QyHKIME U ONpeNeNIeHHe UX poa.
Paszen 5. luddepenunansioe ucuucienue GyHKIUH 0JHON MTEpeMEHHOM
Tema 1. [loHsiTHE MPOU3BOIHOM.
Juddepennnpopanre (yHKuui. BerumcieHne HOpoM3BOAHOM CIOXHOH M obpaTHOM QyHKUMH,
HESBHO  3aJaHHBIX M IapaMeTpUYecKd  3aJaHHbX  GyHkumii.  Jlorapudmmyeckoe
maddepeHIHpPOBAHHE.
Tema 2. [TpunoxxeHns NPOU3BOAHOM.
CocTaBMTL M HAIMCATh ypaBHEHUS KacaTeJbHOW W HopManu (yHKIMH. HaxoXIeHHE CKOPOCTH H
YCKOpEHHS.
Tema 3. [IpaBuito Jlonurans.
Brrumciienue npeaenor no npaswy Jlonurans.
Pasnen 6. MUccnenoBanue GpyHKIMH
Tema 1. DKcTpeMyMBI, TOUYKH neperuoda.
OmnpenieneHWe HHTEPBAJOB Bo3pacTaHMs M yObBanumsa GyHkumH. HaxoxaeHwe SKCTPEMYyMOB
¢yukuun. HambGonslnee u HauMmeHblIee 3HaueHHe QyHKIMH Ha orpeske. OmpeneneHHe y4acTKOB
BBITYKJIOCTH H BOTHYTOCTH, ToUYek meperuda. OThICKaHUE aCHMIITOT.
Tema 2. [Toctpoenue rpadpuxa QyHKUIHH.
[Ipou3Bens moaHOE UCCAeAOBaHKE QYHKIIMH, IOCTPOUTH rpaguK GHyHKIUH.
Paznen 7. ®yHKIIUHU MHOTHX IEPEMEHHBIX
Tema 1. OcHoBHble oHATHS OMIT.
BerucieHHe 9acTHBIX OPOM3BOJHBIX |-0ro M BBICIIMX NOPSAKOB. Brrmcrnenue aupdepeHnnanon
(GYHKIUU MHOTHX NTEPEMEHHBIX.
Tema 2. DKCTpEeMyMBEI.
Beraucrienne SKCTpeMyMoOB QYyHKITHU ABYX IlepeMeHHbIX. HaxoxIeHHe yCIOBHOTO SKCTpeMyMa.
Cemecrp 2.
Pasgen 1. HeonpeneneHHbIii HHTErpai
Tema 1. IlonsTie nepBoobpa3Hoii U HeoNpeAEIEHHOrO HHTErpaa.
Haxoxnenue neproobpasubx GyHkiuu. HenocpeacTBeHHOe HHTErPHPOBAHHE, HCIIOMb3Ys TaOIULy
HEOMPEEICHHBIX HHTErPAIOB.
Tema 2. OcHOBHBIE METOIBI HHTEPUPOBAHHUA.
Beraucrnenne HeonpenenEHHBIX HHTErpajioB METOAOM 3aMeHBI nepeMeHHoi. VHTerpupopaHue mo
qyacTaM. MHTerpupoBaHue ApoOHO-pallMOHaNbHBIX (yHKuMHA. WHTerpupoBaHue uppal@oHAILHBIX
BbIpaKeHHH. IHTErpupoBaHie TPHTOHOMETPHYECKAX BhIPasKEHHIA.
Pa3znen 2. OnpeneneHHbi HHTErpas
Tema 1. [IpaBuna BerqucieHus ONpeAenEHHOIO HHTErpaia.
Brruciienne uHTerpanoB no gopmyne Herorona-JleiiGuuria. 3aMeHa nepeMeHHOH B ONpeneieHHOM
uHTerpane. HTerpupoBanne o 4actsam.
Tema 2. 'eomeTpHuecKue NIPHUNIOKEHUS ONIPEACTEHHOTO HHTETpalia.
Beramcnenue nnomanei ¢puryp. Beramcnenue o6neMoB Ten. BerauciieHHe IUIHHEL TyTH.
Tema 3. HecoOGCTBEHHEBIE HHTETPAJIBL.
Pelnenwme 3a1a4 Ha CXOIMMOCTD U PaCXOJMMOCTb HECOOCTBEHHBIX HHTCIPAJIOB.
Pasznen 3. [lupdeperunanbHele ypaBHEHHS
Tema 1. Obmue moHSATHS.



[TonsTHs obmero M yactoro peweHHs auddepeHUHANBHBIX YypaBHEHHMH. PaccMoTpeHMe 3anad,
IPUBOAAIMMX K JH(depeHnIHaIbHEIM ypaBHEHHSIM.

Tema 2. Jluddepernuansable ypaBHeHHS 1-0ro mopsaka.

Pemenve mubdepeHIHATBHbIX YpaBHEHHH 1-0ro mopsika: ¢ pasAe/AIOIIUMUCS IEPEMEHHEBIMA,
OJHOPOIHBIX, JWHEHHBIX (MeTomamMu bepHynnu wu Jlarpamxka), ypaBHCHHM B  IOJHBIX
Juddepermanax.

Tema 3. KoMmnekcHsle qucna.

CnokeHHe M YMHOXEHHE KOMILUIEKCHBIX uHcel. ['eoMeTphueckoe H300paXeHHe KOMILIEKCHBIX
uncel. [lepeMHOXeHHE KOMIUTEKCHBIX YHCENl B TPUTOHOMETpHUECKOH dopMme. PellleHrne KBaapaTHEIX
ypaBHEHHH C OTPHIIATEIbHBIM JHCKPHMHUHAHTOM.

Tema 4. [ludbdepeHunaIbHbIE YpaBHEHHS BBICIIHX ITOPSIKOB.

Pemenue mudpepeHIHATBLHBIX YPABHEHMH 2-0r0 HOpsAKa C IOCTOSHHBIMH K03 (pUIHEHTaMH
(OZHOPOMHBIX M HEOJHOPOMHBIX). MeTox HeompeAenEHHBIX Ko3hduumeHToB. MeTON BapHaluu
NPOU3BOJILHBIX MIOCTOSHHBIX. Brraucnenne onpeaenuress Bponckoro.

Tema 5. CucteMb! nuddepeHIIMATEHBIX YPaBHEHHH.

Pemenwe cuctem nudpepeHIHATBHEIX YPAaBHEHUMH.

5. OHEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXXYTOYHO ATTECTAIIMH II0 UTOT'AM OCBOEHMSI AMCLMILIAHBI U
YYEBHO-METOIAYECKOE OBECITIEYEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYIEHTOB

5.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH
Cemectp 1.
Peiirunr-xonrpoas Nel

2x -y +10z =13
1. Pemmuts cuctemy MetogoM Kpamepa.! 3y + 2 y+5z=23.

9x -y +72=62
2 73

2. Hatitu obpatayto Marpuny anst D=3 9 4.
1 53

3. HaiiTn 3HaueHHE MAaTPHIHOTO MHOTOWIECHA A" + A —2EA,tne A= (; - 2] .
—4

B 3 4
Pelitunr-kontposp Ne2

1 =2 1 2
4. PelmuTh MaTpUYHOE YpaBHEHHE (5 )-X =( ) .

— — - — - > -

1. Hatiti cxanspHoe nMpou3BeieHHE BEKTOPOB a =3 i~ 5 ;+ 4k mb=5i-2j-k.
2. HaHBI CTOpOHBI TpeyroibHHKa AB: x+y—-6=0, AC: 3x-5y+14=0, BC: 5x-3y-14=0,
COCTaBHTh ypaBHEHHE BBICOTEI, ONYIIEHHO# Ha cTopoHy AC.
g Y P Fo—z0t Boa¥ _g¥ 3k
3. Haittu npgb 1 mppa , ecmu b{l;-3;2}, & = 41 -8 +3k .

4. BolMMCIHTH TUIOMAh TIAPAILIENOrpaMMa, IOCTPOCHHOTO Ha BeKTopax d4=4p—4, g, = 5 + 28 :

1bEs. 144, Bd)=x/s.

PefiTunr-kontposap Ne3



1-cos5x 3x% — 40x +128

1. Beruucnuts npenen a)lim————; 6) lim
x>0 X x—8 x—8
2. HaiiTi npou3BoaHbie QyHKIHN
a) y=2%"%;

x
6) y=x"-sin=;
)y >

B) x> —5xy=2lnx.
3. MccnenoBaThk Ha skcTpemyM dyrknmo y = In(x® +1).
X =COSt +tsint
{y =sint —tcost
Cemecrp 2.
PeliTuHr-KoHTpOJIb Nel

xdx
x? -1
2. Jx-e”zdx
x+2
e
4.-“COSZ 4x -sin 3xdx

PeliTHHr-KOHTPOIL Ne2

Haiitu uHTerpaser: 1. I

3

1. BerauciuTs IxWQ— x*dx .

=3
2. BRrMuCIUTS miomaas GATYphL, OrpaHHYEHHOM THHASME Y = —X, X+ y+2=0,
3. Haiitu ayumy myr kpasoit y° =x"or x=0 g0 x=1 (y>0).
4. BeraucnuTe 06BEM Tena, 06pa3OBAHHOTO BpAINEHHEM (UIYPE, OrpaHMYEHHOH TIpadHKaMH
3 3
Pyt y=x°, y=+/x.
PeliTHHr-KOHTpOIL Ne3

1. Pemmte muddepeHnnanbHbie ypaBHEHHS

a) 29/ =1-y",

6) V" -4y +3y=e", p(0)=3, y'(0)=9.
2. Pemuts ypasrenue bepuymm 3(x)' + ) =y’ Inx, p(1)=3.
3. Pemmte muddepennmanbHoe ypasHeHde: ¥ + v = deigx.

4. HaliT yacTHOE pelleHHe OHOPOIHOM cucteMel JIJTY ¢ HAYATBEHEIM YCIOBHEM
dx

—=x+3y

cg , x(0)=3, y(0)=1.
y

dt

5.2. IIpoMesxyTouHasl aATTECTALMS IT0 MTOTaM OCBOCHHS JUCLIAILIHHEI
Bonpocs! k 3a9éTy
Cemectp 1.
CucreMbl THHEHHBIX ypaBHEHHH MAlbIX IIOPAIKOB. COBMECTHHIE, HECOBMECTHBIE, onpenenéHHsIe,
HEONPEIENEHHBIE CUCTEMBI. PABHOCHIIBHEIE CHCTEMBI, JIEMEHTAPHBIE IPEOOPA30BAHA CHCTEM.



Onpenenurenn 2x2 u 3x3, Meron Kpamepa pelmeHHs CHCTEM IHHEHHBIX YPaBHCHMH TPETHETO
NOpsKa.
ITorsarue onpeaenntens nxn. CoicTa onpenenureneit. Munop u anreGpandeckoe JONONTHEHHE.
Marpuus!. [ToHsATHE MaTPHIIBL, KBAAPATHBIE MATPHUIIBL]; CTPOKH, CTONOLBI.
CrnoxeHHe MaTpHIl B YMHOXEHHE MATpHL Ha 4dcno. TpaHcmoHHposanue MaTpull. CBOKCTBA 3THX
onepauuii. [Ipou3BeaeHne MaTpHIL.
OO6patHas MaTpuLa.
[Monstue Bektopa. Hynepoii BexTop. PaBeHCTBO ABYX BEKTOPOB.
Onepalui CIOXeHHs! BEKTOPOB U YMHOXEHUs BEKTOpA Ha YHCIIO.
JMHa ¥ HanpapJsIomMe KOCHHYCHI BeKTopa, opT. CraHaapTHL 6a3uc. KoopauHaTs! BeKTOpa.
CxansapHO€ [IPOU3BEICHHE: ONpeeeHue, PUINIECKHH CMBIC], BEITUCIICHHE.
BekTopHBIE M CMENIaHHBIE NPOHM3BECHHA BeKTOpoB. OnpeneieHHe, CBOKCTBA, BBIYHUCICHHE H
reOMEeTPUYECKUN CMBICIL.
[Ipsmas nuHus Ha IWIockocTH. O6mee ypaBHEHHE TIPIMOH.
Pasyimusble BUB! YpaBHEHHH IpsMoil. B3auMHOE pacnionoXeHHe JBYX NPSAMBIX HA IJIOCKOCTH.
KpuBsie 2-oro nopsaka.
IIpenen 4rucI0BOM MOCIEOBATEIEHOCTH: IIOHATHE OKPECTHOCTH, ONpele/IeHue npe/iena.
Beckoneuno Mansie pyHkmud (6.M.¢.). ColicTBa 6.M.¢.
CpaBuenue 6.M.¢., 5KBUBaIE€HTHOCTD 6.M.¢.
3ameuaTenbHble Tpeaensl. Tabmina S5KBHBaICHTHEIX 6.M. (b
CBoicTBa HEMPEPHIBHBIX QYyHKIKH.
Knaccudukarus To4ek pa3pblBa.
OnpeneneHue TPOM3BOIHOM, €€ reOMeTpHYeCKUi i MEXaHHIECKHH CMBICT, ypaBHEHHE KacaTelbHOM.
Henpepsmaocts mubdepenuupyeMoit QyHKIMA.
[Tpasuna muddepernpposanus. IIpon3BoaHas CIOXKHOHK H 00paTHOH QYHKIHMH, HEABHO 33JaHHBIX H
TIapaMeTPHYECKY 3aJaHHBIX (HYHKIHMH.
Jlorapudmuyeckoe auddepeRnnpoBaHue.
OcHoBHEIe TeopeMb! AHG PepeHIHaTEHOTO HCUHCTICHHA.
IIpaBuno Jlonwmransa. Ilomstue muddepenmmana. Ilpouspoanele ¥ aHbdepeHIHANBl  BHICIIHX
TIOPSIKOB.
HccnenoBanue GpyHKIMYU 10 IEPBOR M BTOPOH NIPOU3BOJHBIM.
ACHMIITOTEL, ¥X OMpeJeIeHHe U CIIOCOOBI OTHICKAHHAL.
Onpenenenne (QYHKIMA MHOTHMX [epeMeHHbIX; oOmacTb omnpenenenus, rpaduk. Ilpenen u
HENPEPLIBHOCTH QYHKIIMHA MHOTHX [IEPEMEHHBIX; X OCHOBHBIE CBOHCTBA.
YacTHbIe Tpou3BOAHEIE U quddepeHnnan GyHKINY MEOTHX EPEMEHHBIX.
YacTHble MPOHU3BOAHbIE U T GepeHIraNb! BRICIIHX TOPAAKOB.
DKCTpeMyMBbI QYHKIIMM MHOTHX TI€PEMEHHEIX.
Heobxonumoe yciaoBUe 3KCTpeMyMa.
JlocTaTouHOE yCIOBHE SKCTpeMyMa GYHKIMH 2-YX NepEMEHHBIX.
Y CIOBHBIH 3KCTPEMYM.
JK3aMeHAIlHOHHbIE BONIPOCHI

Cemectp 2.
[NepBoobpasHas. Teopema o mepBooOpa3HEIX.
Heonpenenennbni wunTerpan. [Ipocreiilmue CBOHCTBa HEONpPENENEHHOrO HHTerpana. labmuua
HEOIpeIeICHHBIX UHTETPaioB. YacTHBIE METO/BI HHTETPAPOBAHUS.
3aMeHa epeMEeHHOH 1 HHTErPHUPOBaHME 110 YaCTAM B HEONPEEIECHHOM HHTErpale.
KommnekcHble umcia. Bux xoMmiuiekcHOro uucna. JleHcTBuTenbHas X MHHMas 4acTe. Onepanuu
CIIOXEHHS M YMHOXEHHS HaJd KOMIUIEKCHBIMH dYHMClIamMu. [eoMeTpryeckoe H300paxeHHe
KOMILIEKCHBIX uncen. COnpsKeHUs: KOMILIEKCHBIX 9UCEe.
Momye ¥ apryMeHT KOMIIJIEKCHOTO YHCia, CBOHCTBA MOTYIIA.
Tpuronomerpudeckas GpopMa 3aITMCH KOMIUIEKCHBIX YHCE.



dopmyna MyaBpa. CremeHH MHOTOWICHA, JAEJNCHHE MHOIOWIEHOB C OCTaTKOM. Teopema besy.
OcHoBHas TeopeMa alreopsl.

PasnoxeHHe U HHTErPUPOBAHKE JPOGHO-PATHOHATNBHBIX ()YHKIIHH.

WHTerpapoBaHue HppalliOHANLHBIX BBIPAKCHHH.

HHuTerpupoBaHre TPUTOHOMETPUIECKHX BEIPAXKEHHIH.

OmnpeneneHue U TeOMETPHYECKHH CMBICIT OIPEICIEHHOTO HHTErpaja.

OneHKa OIpeNeIeHHOTO HHTETpaja, TEOPEMA O CPEAHEM.

WHTerpai ¢ nmepeMeHHBIM BepXHUM npenenoM. @opmyna Herotona-Jlehbnuna.

3amMeHa IepeMEHHOMR B ONpeIeeHHOM HHTerpane. IHTerpupoBaHue mo YacTsM.

Beraucienre IUIomaned ¢ IOMOINBIO ONpeJAeNeHHOro uHTerpana. IlonsdpHele KOOPIMHATEL
Berancnerune 06beMOB TN, IJIAH TYTH.

Heco6cTBeHHEBIE HHTEIPAIBI 110 0ECKOHEYHOMY TIPOMEXYTKY H OT HEOTPaHHYEHHBIX (yHKIIHH.
IIpH3HAKH CXOQMMOCTH HECOOCTBEHHBIX HHTETPATIOB (TEOpEeMa CPaBHEHMUA, CIIC/ICTBHE).
JuddepeHunanpuble ypaBHeHHsA 1-oro mnopsaka, 3amada Komm, TeopeMa CymnecTBOBaHHA H
€ IMHCTBEHHOCTH.

JuddepeHnnanbHbie ypaBHEHUS 1-0ro OpAIKa ¢ pasAe/BIOLIMMHUCS IIEPEMEHHBIMHA.

OxHopoaHBIE H NTHHEHHBIE TuddepeHIHaTbHbIE ypaBHEHU 1-0ro nopsaka.

VYpaBHeHUs B NONMHbIX M depeHnmanax.

Jluneiinbre tuddpepeHnnaIbHble YPaBHCHUA: OAHOPOHEIE H HEOAHOPOAHBIE.

Pemenne oaHOpogHOro jHHEHHOro aub¢epeHNHaNbHOTO YpaBHEHHSA 2-0r0  IOpsAaKa ¢
MIOCTOSIHHBIMH KO3} uUIeHTaMu.

Meron Bapuandu MOCTOSHHBIX pEIIEHHH HEOTHOPOAHOTO JHHEHHOro Aud@epeHIHaIBHOIO
YpaBHEHHS.

Mertoa noabopa pemeHus HEOJHOPOAHOTO HHEHHOTro AuddhepeHIInanTEHOTO YPaBHEHHUS.

Cucrems! guddepeHNIHATHHBIX ypaBHEHUH. MeToI HCKITIOYEeHHS.

JInuedinple cucTeMbl Ou(QeEepeHIHMAIbBHbIX ypaBHeHHH. PemeHue JHHEHHOR CHCTEMBI C
IOCTOSSHHBIMH K03 QHIHECHTAMH.

5.3. CamocTosTeanHas pabora ofyqaromerocs.

1 cemecTp
Tema «JIuneldinas anreOpa»: BBIYUCIUTH OIpENEIMTEND; PEIIUTH CHCTEMY YPaBHECHUH; HalTH
o0paTHyIO MaTpuly.
Tema «Bexropnas anrebpa»: HalTH yroa Mexay BEKTOpaMM; BBIMHUCIHTH ILIOIIAAb TPEYTOJbHUKA
(cnonp3ysl BEKTOPHOE MpOHM3BENCHHUE); HaWTH O0O6BEM NUpaMuOel (HMCIONB3YS CMEIDaHHOE
IIPOU3BE/ICHUE).
TemMa «AHamUTHuYECKas TEOMETPHs»: COCTaBUTh YpaBHEHME NpAMONW Ha IJIOCKOCTH; COCTABHUTH
YPaBHEHHS [IPSIMOH H IUVIOCKOCTH B POCTPAHCTBE.
Tema «Teopus mpenenoB»: BEMUCIATH Npenessl (MCHONB3Ys GopMyasl | B 2 3aMeuaTelbHBIX
IpeaesioB); OECKOHEYHO Mallble BeJINYHHBL
Tema «ITpon3BoaHEIE» : BEIMHCIUTH IPOU3BOAHEIE;, COCTABUTEH YPABHEHHE KACATEIBHOM; HCCIEN0BATh
GYHKIMIO; BEIMHCIUTH TIPEAE ¢ IOMOIIBIO MpaBuna Jlomurans.

2 cemecTp
Tema «VInTerpans»: BEMUCIHTS HHTETPANIBL, HAMTH 1011316 GUTYPEl B 0OBEM Tejla BpallcHHUS.
Tema «/luddepennnanbHble ypaBHEHUR»: PELIEHHE Pa3IMUHbIX BUa0B V.
®oHA oUeHOYHBIX MaTepuanoB (POM) A1 mpoBEOEHHS aTTECTAllHM YPOBHSA CHOPMHUPOBAHHOCTH
KOMIIETEHIHH 06yqaromuxcs 10 TUCHHUILTHHE 0GOPMIISETCS OTAENBHEIM JOKYMEHTOM.

6. YYHEBHO-METOJHUYECKOE 1 HHOPOPMAILIMOHHOE OBECIIEYEHHUE
JAUCHUIL/IMHBI

6.1. KnurootecneuyeHuocTs



HanMenoBaHue muTepaTyphl: aBTOp, Ha3BaHHE, I'on KHUI'OOBECITIEYEHHOCTD

BRI B3NABI, USHIATCIIECTRY M3M@HKHA | Hanpuue B 3/1eKTPOHHOM GHOIHOTEKE
Bal'y

OcHoBHas auTEpaTypa

1.3aa4HuK N0 BhiCIIEH MaTeMaTHKe: Y4ueOHOoe 2015 http://www studentlibrary.ru/book/ISB
nocobue / B.C. Illunaues. - 10-e u3n., crep. - N9785922109796.html

M.: HUL] UTH®PA-M, 2015. - 304 c.: 60x90
1/16. - (Bricimee o6pasopanue). ISBN 978-5-

16-010071-5.
2.Bricmmas Mmatematuka. ToM 1 [DneKTpoHHBIH 2015 http://www .studentlibrary.ru/book/ISB
pecype] : yu. mocobue / H.U. JIo6koga, 10./1. N9785392121625.html

Maxkcumos, F0.A. XBatos.- M.: [Ipociiexr,
2015. - ISBN9785392121625

3. O6bIKHOBeHHBIE AU PepeHITHATbHEIE 2015 http://www .studentlibrary.ru/book/ISB
ypaBHeHUs. TeopHs ¥ IPUITOKEHHUA N9785976521971.html
[DnexTpoHHBIH pecypc]: yueb. nocobue / B.B.
Iyb6posckuii, C.U. Kaguenko, B.B.
Jy6posckuii. - M.: ®JIMHTA, 2015. - 180 c. -
ISBN 978-5-9765-2197-1

JononHuTeNbHAs TATEpaTypa

1.Bricas MaTeMaTHKa B IpAMEpax H 3a/avyax 2011 | http://www.studentlibrary.ru/book/ISB
[OnexTpoHHBIA pecypc] : yaebHoe mocobue N97857325098611.html
mns By3oB. B 3 1.: T. 1 / B.JI. YepHeHKo. - 2-¢
H31., mepepad. u gom. - CII6. : [Tonurexnuka,
2011/ISBN978-5-7325-0986-11

2. Bricmiast MaTeMaTuka. PyxkoBoacTBO K 2009 http://e.lib.vIsu.ru:80/handle/12345678
pemenuio 3a1a4. Y. 2. [OnexkTpoHHbI pecypc] 9/3587/ISBN 9785998404665 .html

/ Nynry K. H., Makapos E. B. - M.:
OU3MATIINT, 2009. - 384 ¢. - ISBN 978-5-
9221-0756-3

6.2. Ilepuonuyeckue H3gaHUA
1. Ycmexu MateMaTHdecKuX Hayk, xypHalt PAH (kopmyc 3, ayz. 414)
6.3. HaTepHET-pecypcenl

http://window.edu.ru/
http://www.exponenta.ru/
. http://allmath.com/

7. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYMEHUE JUCIIMIIJIMHBI

Jlns peanw3alMi JaHHOH AUCUMILUIMHEI HMEIOTCS CENHAIBHBIE TIOMEINEH s /IS IPOBEICHHS
3aHATHH JEKIMOHHOTO H MPAKTHYECKOTO THIA, IPYINOBHIX W HHIWUBHAYAILHBIX KOHCYJLTAIlHH,
TEKyLIETo KOHTPOJId M IPOMEXYTOYHOHM arrectanuH. [IpakTHdeckue paGoTel IpOBOIATCS B
7abopaTOPHAX C HCTIONL30BAHHEM MYIBTHMEIHHHBIX cpeAcTB (aya. 230-3, aya. 405-3).

[lepedens ucnonbE3yeMoro JHIEH3HOHHOTO IPOTPaMMHOr0 06eCcedeH s

1. Microsoft Excel
2. Maple
3. MathCad

ke
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