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1. HEJIX OCBOEHUSA JUCHUIIJIMHBI

Ilenpt0 OCBOCHMS JTUCIHMIUIMHBI «MareMaTuka» sBIsSeTCsS (OPMHUPOBAHHE Yy CTYIACHTOB
HABBIKOB JIOTMYCCKOI'O MBIIIJICHHUA, HpaKTI/I‘-IeCKI/IX HABBIKOB HCIIOJIB30BaAaHHUS MATCEMATHUYCCKHUX
METOJIOB M (DOPMYJI, @ TAK)KEe 03HAKOMJICHHE C OCHOBAMH TCOPETHUYECCKMX 3HAHUH MO KJIACCHYCCKUM
pa3zenaM MaTeMaTHMKH H TOATOTOBKAa B OO0JIACTH TIOCTPOSHUS W HCIONB30BAHUS Pa3TUIHBIX
MaTeMaTHYECKUX MOJIENEH.

3amaun:

—  TIOJyYSHHE OCHOBHOTO IPEJCTABICHUS O MaTEeMAaTHYECKMX METOAAX JIJIs PEIICHUs 3a1ad
HU3MEpPEHUSI B JKOHOMHKE, B YaCTHOCTH, C HCIOJb30BAHUEM COBPEMECHHBIX HH(MOPMAIIMOHHBIX

TEXHOJIOTHi;

- OCBOCHHE COBPEMCHHBIX METOAOB U MAaTCMATHUYCCKOIr0 HHCTPYMEHTApHUA PCUHICHUA 3aaa4

B 5KOHOMMUKE.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucnummmaa «MaTeMaTHKay OTHOCUTCS K 00s3aTeIbHON YacTH y4eOHOTo TUIaHa.
[TpepeKBU3UTHl JTUCHMILIMHBI: JUCIMILIMHA ONUPACTCS HA 3HAHHWE IPEJAMETOB OCHOBHOM
00pa3oBaTebHON MPOrpaMMBbl CpeHero (IOJIHOT0) 001Iero 00pa3oBaHusI: MaTEeMATHKA.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 1O JUCHUIIJINHE

[Inanupyembie pe3ynbTaThl OOyUEHHs] MO AUCIHUIUIMHE, COOTHECEHHBIE C TUIAHHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMI U UHANKATOPAMU JTOCTHXKEHUS! KOMIIETSHIIUMN ).

dopmupyeMbIe
KOMIIETEHIIUN

[Tnanupyemsbie pe3yabTaThl O0YUCHHS IO TUCIUILINHE, B
COOTBETCTBUM C HHAMKATOPOM JOCTHXKEHUSI KOMIETEHIINN

WNHankaTop JOCTIKEHUS
KOMITETEHIINH
(x00, codepacanue
uHoukamopa)

Pesynbrarel 00yueHus no
JMCIUIUINHE

HaumenoBanue
OILICHOYHOTO
cpeacTBa

YK-1. Cnocoben
OCYILIECTBIISITH TIOUCK,
KPUTUYECKUN aHAIN3 U
cuHTe3 nH(popmanumy,
NPUMEHSITh CHCTEMHBIH
MOJXOJ AJIsl peIeHHUs
MOCTaBJICHHBIX 3a/1a4.

YK-1.1. 3naet npuHIUIIBI
cOopa, orOopa 1 0000IICHUS
nH(bOpMAaIUH.

YK-1.2. YMeeT cOOTHOCHUTh
Pa3HOPOHEIC SIBICHUS U
CUCTEMAaTHU3UPOBAThH UX B
pamkax u30paHHBIX BUJIOB
npodeccuoHaabHON
JeSITEIIbHOCTH.

YK-1.3. Bnageer HaBbIKaMH
HAYYHOT'O MOWCKA U
MIPaKTHIECKOI paboTHI C
“H(OPMaIMOHHBIMH
HMCTOYHUKAMU; METOaMU
MIPUHATUS PELLICHU.

3HaeT KOJINYECTBEHHBIE U
KauyeCTBEHHbIE METO bl aHAIIN3A
MIpY MPUHATUHN YIPABIEHYECKUX
peuieHuil.

Ymeer npuMeHsITh
KOJIMYECTBEHHBIE U
KAaueCTBEHHBIE METO/Ibl aHAJIN3a
MIpH MIPUHATHN MapKETHHTOBBIX
YIPABJICHUYECKUX PEILICHUM.
Bnapeer nnctpymMeHTamu
KOJIMYECTBEHHOTO U
KauyeCTBEHHOT'O aHaJIN3a /s
MIPUHATHUS YIIPaBIEHYECKUX
pELIeHNH U TOCTPOEHNUS
KOHOMHUYECKHX U (PUHAHCOBBIX
MOJETEH.

TunoBoii pacyer.

KontponbHsie
BOIIPOCHI K
pEUTHHT-
KOHTPOJIIO U
MIPOMEKYTOUHON
aTTecTaluy.

OIIK-2. Criocoben
OCYIIECTBIATH COOP,
00paboTKy n
CTAaTUCTHYCCKUN aHAIIH3
JTAHHBIX, HEOOXOTUMBIX
JUTSL PETIICHUS
MIOCTABJICHHBIX

OIIK-2.1. 3naeT UCTOYHHUKH
SKOHOMUYECKOI
nH(popMaIuy,
oubnuorpaguueckue u
CTaTHCTUYECKHE 0a3bl
JAaHHBIX; TIpaBUiIa cOopa 1
paboThl ¢ mHpOpMaIeH

3HATB KOJINYECTBEHHBIE U
KaueCTBEHHbIE METO/Ibl aHAJIN3a
MIPH MIPUHATHHN YITPABIEHYECKIX
peIIeHuH.

YMeTb NpuUMEHSTH
KOJINYECTBCHHBIE U
Ka4yeCTBEHHbIC METO/IbI aHAIN3a

Tumnosoii pacuer.

KoHtposbHBIE
BOIPOCHI K
peiTHHr-
KOHTPOIIIO U
MPOMEKYTOUHOU




skoHoMHYeckux 3anad | OIK-2.2. Ymeer MpY MIPUHATUY MAPKETUHTOBBIX | aTTECTallMH.
OCYILECTBIATH COOp, aHAIN3 U | yIIPABIICHYECKUX PEIICHHH.
00paboTKy JaHHBIX, Bnapers nHCTpYMEHTaMH
HEOOXOIUMBIX JJISl PEIICHHsT | KOJIMYECTBEHHOTO U
mpo¢eCCHOHANBHBIX 3a[]ad B | KAYECTBEHHOT'0 aHAJIN3a JIJIst
9KOHOMHYECKOH chepe NPUHATHS YIPABICHUSCKUX
OIIK-2.3. Binageer HaBbIKaMU | PEIICHHUI U TIOCTPOCHHS
cOopa, aHaJIM3a U 00pa0OTKU | 3IKOHOMHUYECKUX U (DUHAHCOBBIX
JAHHBIX, HEOOXOMUMBIX Al | MOJIENeH.
peteHus mpodecCHoHATBHBIX
3a/1a4 B 9KOHOMUYECKON
chepe
4. OBFBEM U CTPYKTYPA JUCHUIIJINHBI
TpynoeMKoCTh TUCIUILTUHBI COCTABIISIET 4 3aueTHble equHulibl, 144 gaca.
TemaTnuyeckuii mjian
(¢opma o0yueHnusi — ouHast
KonTakTHas pabota
00yJaromxcs
C MeJarornuecKuM
< paboTHUKOM = Dopmbl
= = s 2 TEKYILEro
e § = SRS 2 KOHTPOJIS
Ne HawnmenoBanue tem u/nnu 3 3 = =] § < & 5| ycneBaemocTH,
n/n paszienoB/TeM AUCIUITHHEI 2 = - 8 = § g % Lc’é tbopma
© g = E 2| 28 2 IPOMEXKYTOYHOI
T é § S @ S aTTECTaITIH
= g SRS (no cemecmpam)
i ) &
g1 8]
= 5| o
1 AHaJ'IE/ITI/I‘IeCKaH reoMeTpus u 1 1.2 4 4 4
JIMHEIHas anredpa
2 |BBenenue B ananus 1 3-4 4 4 4
3 JuddepeHinaibHOE UCUUCTICHHUE 1 5.6 4 4 4 Petitunr-
(hyHKIMI OTHOM ITepeMEeHHOM KOHTpOJIb |
[Ipumenenne nuddepeHnnaTpPHOTO
4  |UCYHUCHEHHS TSI NCCIEI0BAHUS 1 7-8 4 4 4
($yHKIMI ¥ TOCTpOeHUs! rpadUKOB
5 |HeonpezneneHHbIH HHTETpaj 1 910 4 4 4
6 |OmnpeneneHHBINA HHTETPAT 1 1112 4 4 4 PeHTuHr-
KOHTPOJIb 2
7 DyYHKIUH HECKOIBKHX 1 |13-14] 4 4 4
MIEPEMEHHBIX
8 |Pansl 1 15 2 2 2
OOBIKHOBEHHBIC .
9 |muddepenumnansusie u pazHocteie | 1 |16-18| 6 6 6 PeHTHHI-
KOHTPOJIb 3
ypaBHEHHS
Bcero 3a 1 cemectp: 144 36 36 36 Ok3ameH, 36
Hamnuwe B qucimmiauae KIT/KP HET |
Hrtoro no IUCHUILUIMHE 144 36 36 36 9k3ameH, 36
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TemaTH4yecku njaaH

(¢opma o0yueHus: — 0ouHO-3209HAS

KonTakTHas pabota

oOyJaromxcs
C MeJarornuecKuM o
< paboTHUKOM = OPMEI
o, s TEKYIIETO
3 x| 2|8 z
= 2 = E S 5 s KOHTPOJIS
Ne HaumenoBanue TeM u/nuin 3 3 = = § < B 5| ycmeBaemocTH,
T1/T1 pasmesoB/TeM TUCIUILTAHB 3 = - 8 % § g g “’é dhopma
© S = = Z | 28 ¢ IPOMEXKYTOYHOI
= ) (> o S =
o 3 2 &R = aTTecTaluu
Tl 8] g g 5R
= ) § S (no cemecmpam)
g & &
£ %
= =
AHanUTHYECKasi TEOMETPHS U
1 - P 1 12| 2 | 2 8
JMHeHas anredpa
2 |BBenenue B aHanmms 1 3-4 2 2 8
3 JuddepeHiuaibHOE UCUUCTICHHUE 1 5.6 5 5 8 PetiTunr-
(GyHKIUI 01HOM IepeMeHHON KOHTpOJIb |
[Ipumenenne nuddepeHnraTbPHOTO
4 |wcYUCIEHUS IS NCCTIeIOBAHUS 1 7-8 2 2 8
(GYHKIUH 1 TOCTpOEHUS rpadUKOB
5 |HeonpeneneHHplii MHTErpal 1 9-10 2 2 8
o Peittunr-
6 |OmnpeneneHHBIN HHTETPAT 1 j11-12 2 2 8 KOHTPOITH 2
DYHKIMU HECKOJIBKUX
7 | YR 1 (1314 2 | 2 8
MEPEMEHHBIX
8 |Psanser 1 15 2 2 4
OOBIKHOBEHHBIE T
9 |muddepennmanbubie u pazHoctheie | 1 |16-18| 2 2 12 COHTDOE 3
YpaBHEHUS p
Bcero 3a 1 cemectp: 144 18 18 72 Ox3ameH, 36
Hamune B muctmummuae KIT/KP HET |
Hrtoro mo qucIuIiInye 144 18 18 72 Ok3ameH, 36

Temarndeckuii niaian

(opma o0yueHus: — 0uHO-32049Hasi (YCKOPEHHOE 00yUeHue)

KonrakTHast paboTa
oOyJaronuxcs
C MeIarOTHYECKUM ®
< paboTHUKOM 5 OpMbI
= - s g TEKYIIIETO
= § = g S 5 o KOHTPOJIA
Ne HaumenoBanue TeM u/mim 3 3 = =] § <| B 5| ycmeBaemocTH,
) [t
n/m pasienoB/TeM AUCIUILTHHEI 2 = ” A = § g g S| bopma
[0 Q o
© g = = 2| 28 2 IPOMEXKYTOYHOI
T E 3 2 & § S aTTecTaluu
E é SRS (no cemecmpam)
% ) &
< O =)
o < =
= S
AHanuTHYECKas TEOMETPUS U
1 N 1 [TepeaTTecTarus
JMHEHHas anreopa




2 |BBenenue B aHamu3 1 IlepearrecTanus
3 I[I/I(b(bepve HILHATILHO® HEHHCH SHIE 1 [NepeatrecTanus
(hyHKITMI OTHOM MePEMEHHOM
[Ipumenenne audhepeHITNAIEHOTO
4 |ucYHMCICHHS IS UCCIICIOBAHMS 1 [TepeaTTecTarus
¢GbyHKIUI 1 TOCTpoeHUs! rpadUKOB
5 |Heonpenenenusiii MHTErpan 1 [lepearrecTanus
6 |OmnpenesacHHbIH HHTETPAI 1 [TepeaTTecTarus
7 QDYHKINN HECKOIBKUX 1 Tepearrecramys
MIEPEMEHHBIX
8 |Pansl 1 [TepeaTTecTarus
OOBIKHOBCHHBIC
9 |muddepeHnnanbHbIe U Pa3HOCTHBIE | 1 [TepeaTrTecTarus
ypaBHEHUS
Bcero 3a 1 cemectp: 144 3auer
(mepearTecTanusi)
Hamune B muctimummue KIT/KP HET |
Hroro no nucuuruinge 144 3auer
(mepeaTTecTanus)

Conep:kanue JeKIIMOHHBIX 3AHSITHI 10 JUCIUILINHE

PA3JIEJI 1. AHAJINTUYECKAS TEOMETPUS 1 TUHEMHAS AJITEBPA

Tema 1.1. IlpsmoyronbHas u apduHHAsS cUCTEMBI KOOpIUHAT. METo1 KOOpIUHAT.

Tema 1.2. KommiekcHble yncina, AeHCTBUS ¢ HUMH. M300pakeHne KOMIUIEKCHBIX YHCEN Ha
IUIOCKOCTH. Moaynb U apryMEeHT KOMIUIEKCHOTO uucia. Anredpanyeckas U TPUTOHOMETPUYECKAs
dopmbl  3amucu KomIuiekcHoro uucna. @opmyna Oiinepa. [lokazatenbHas ¢opma 3anucu
KOMIUIEKCHOTO yKciia. KopHU U3 KOMIUIEKCHBIX YHCEIL.

Tema 1.3. Bekropsl. JIunHeliHble omepanuu HajJ BeKTopamu. Hampasmisioniye KOCHHYCHI U
JUINHA BEKTOPA. Y CIIOBHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

Tema 1.4. CkansgpHoe NpOU3BEINECHHE BEKTOPOB M €r0 CBOMCTBA. J[IMHA BEKTOpa M yroia
MEXly IByMsl BEKTOpaMH. Y CIIOBHE OPTOTOHAIILHOCTHU JABYX BEKTOPOB.

Tema 1.5. Cucrema BekTOpoB. PasnoxeHue BekTOpa MO cHCTeME BEKTOpOB. JInHelHas
3aBUCHMOCTh W HE3aBHCHMOCTh, Oa3WChl W pPaHT CHUCTEeMbI BeKTOpoB. IIpoctpanctBo R"
OpTOroHanbHOCTD.

Tema 1.6. Marpunsl. JleiictBus ¢ matpuniamu. ObpaTHast matpuna. Panr matpuuel.

Tema 1.7. Omnpenenutenu. CBoiicTBa ompexaenurenei. Anredpanueckue IONOJHEHUS H
MUHOPBI. Berunciienne onpeaenurens pa3jaioKeHUeM 1Mo CTpoKe (CTooIy).

Tema 1.8. Cucremsl nuHelHbIX ypaBHeHu. Meton ['aycca. Teopema Kponekepa-Kanemnu.
®opmynsl Kpamepa.

Tema 1.9. OpHoponHble cHcTEMBI JTUHEHHBIX ypaBHEHHH. (DyHIaMeHTalbHas cHCTEMA
pELIeHU.

Tema 1.10. O61iee pemieHne cuCTeMbl IMHEHHBIX YPaBHEHUH B BEKTOPHOM (hopme.

Tema 1.11 VYpaBHenue nuHuMi miIockocTd. PasnuuHble (QopMmbl ypaBHEHHS MpsIMOW Ha
IUIOCKOCTH. YTOJ MEKIy NPSIMBIMU. PaccTOsSHME OT TOUKH JJO0 IIPSIMOM.

Tema 1.12 KpuBble BTOpOro mopsijika: OKpPYXHOCTb, 3JUIMIIC, rumnepOosa, mapabona, uX
FEOMETPUUECKHE CBOMCTBA U YPABHEHUS.

Tema 1.13. YpaBHEHHsS IUIOCKOCTM M MpPSMOM B NPSIMOYIOJBHOW CHCTEME KOOPAMHAT.
VYcnoBusd mapamienbHOCTH M NMEPHEHIUKYISIPHOCTH. YTUIBI MEXAY ABYMS IUIOCKOCTSMHM, MEXKIY
JIBYMsI IPSMBIMH, MEXAY IPSIMOM U 110cKocThI0. [Ipsimble 1 mitockocTu B ah(pUHHOM HMPOCTPAHCTBE.

Tema 1.14. [loBepxHOCTH BTOpOro nopsaka. I'eomerpuyeckue cBoiicTBa 3TUX OBEPXHOCTEH,
UCclieIoBaHHE UX (POPMBI METOAOM CEYEHUH.
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Tema 1.15. EBknugoBo npoctpanctBo. HepaBenctBo Komm-byHsikoBckoro. OpToroHaIbHBIN
6asmuc. IIponecc oproronanuzanun. Pazinoxenne BeKToOpa 1o OpTOroOHAIBHOMY 0a3ucy.

Tema 1.16. CoOcTBeHHBIC 3HAUYECHHUS W COOCTBEHHBIE BEKTOPHI MATPHUIl M HMX CBOWCTBA.
Teopema o 6asuce mpoctpancTBa R" U3 cOOCTBEHHBIX BEKTOPOB MAaTpHIlbl. COOCTBEHHBIC BEKTOPHI
CUMMETPUYECKON MaTpPHUIIBL.

Tema 1.17. Kampatuunsie ¢opmer R". TloHsTHe KaHOHHMYECKHU Oasuc. YcnoBue SIKOOH.
[TonoxuTenbHO U OTPHUIIATEIBHO ONpe/esieHHbIe KBaapaTHuHble popmbl. Kputepuit CunbBecTpa.

PA3JEJI 2. BBEAEHUE B AHAJIN3

Tema 2.1. MuoxectBa. Omnepanui Haa MHOXECTBaMH. UYMCIIOBBIE MHOXKECTBa. | 'paHu
MHOKecTB. MHOkectBa B R". Bbimykibie MHOKeCTBA M HX CBOWCTBAa. COOTBETCTBHE MHOMKECTB.
CudetHble ¥ HecueTHbIE MHOXKeCTBA. OTHOWIEHHs. OTHOLIEHUS TOXK/IECTBA U YIOPSAIOYEHHOCTH.

Tema 2.2. @ynkuus. OynkuunonanbHoe oTHomieHue. CoorBercTBre. CrocoObl 3amaHUs.
OcHoBHBIE 3JIeMEHTapHbIe PYHKIIMH, UX CBONCTBA U IPa(UKH.

Tema 2.3. YucnoBele mnocinenoBarenbHOCTH. [Ipexen dHCIIOBON MOCIEA0BATEIBHOCTH.
beckoneuno  mameie u  OeckoHeuHO  Oomnpiime  BenuuuHbL.  CBOMCTBA  CXOJSIIMXCS
IIOCJIEI0BATEIbHOCTEN.

Tema 2.4. AnreOpanueckre KOMITO3UIIUU YUCIIOBBIX MOCIEI0BATEIBHOCTEH U UX Mpeaesbl.
Komnosuimmun ¢ HeompeaeneHHOCThIO.  [Ipu3Haku  CymecTBOBaHUS Mpeleia MOHOTOHHOU
OTpaHMYEHHOU nociieqoBaTeNbHOCTH. [lepBrIil 1 BTOpo# 3ameuarenbHble peaensl. Jlemma Kanropa.
Teopema bosbriano-Beiiepurpacca. [Ipuznak bosbriano-Komm.

Tema 2.5. Monotonnble QyHkuuu. Kommosumus u cynepnosunus ¢yakuuil. Ilpenen
¢ynkumun B Touke. Ilpenen ¢ynknum B OeckoHeuHocTH. Ilpenensl MOHOTOHHBIX (YHKIHUH.
HenpepriBHOCTh pyHKIMN B TOouke. HempepbhIBHOCTH OCHOBHBIX 3JIeMEHTapHbIX (GyHKIMHA. Turbl
Pa3pbIBOB.

Tema 2.6. CpaBHeHHE OECKOHEUHO MaJbIX (QYHKITHH.

Tewma 2.7. CpolicTBa (DyHKIIMI, HEMIPEPHIBHBIX HA OTPE3KE: OrPAaHUUECHHOCTh, CYIIECTBOBAaHUE
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAYCHUH, CYIIEeCTBOBAHUE MPOMEXYTOUHBIX 3HAUYCHUH.

PA3JIEJ 3. JUO®PEPEHIHUAJIBHOE WCUYMCJIEHHUE ®YHKOWH OJHOM
NMEPEMEHHOH

Tema 3.1. IlpousBoanast ¢GyHKIIMU, €€ TE€OMETPUUYECKUU CMBICI U CMBICT B TPHUKIATHBIX
3aadax (CKOpOCTh, MJIOTHOCTh). DIACTUYHOCTD (DYHKIIMH.

Tema 3.2. IlpaBuna HaxoxxaeHUss npou3BoAHON. IIpomsBojgHas cinoxXHOM W 0OpaTHOM
byuaknun. uddepenuupoanre GyHKINN, 3aJaHHBIX HESIBHO U MTAPaMETPUUIECKH.

Tema 3.3. Ilonstue ¢pynxuuu, iuddepenuupyemoit B Touke. Auddepenunan GyHKIUN U €ro
TEOMETPUYECKUNA CMBICIT.

Tema 3.4. IlpouzBoansie u nudepeHuansl BEICIINX MTOPSIKOB.

Tema 3.5. Teopemsr @epma, Pons, Jlarpanxka, Komm, nx npumenenue. [Ipasuio Jlonurans.

Tema 3.6. Muorowien u popmyina Teiinopa. [Ipencrasinenue dpyukmuii exp(X), sin(x), cos(x),
In(1+x), (1+X)° mo popmyine Teiinopa.

PA3BJAEJ 4. IPUMEHEHUE JU®O®EPEHIHUAJIBHOTO HUCYUCJIIEHUA AJsA
HUCCJIEJOBAHUS ®YHKIIMA U TIOCTPOEHUSA NX TPAOUKOB

Tema 4.1. YcnoBuss MOHOTOHHOCTH (YHKIIMU. OKCTpeMyMbl (DYHKIIUH, HEOOXOIUMOE
ycnoBue. [Jloctarounbie ycinoBus. OThICKaHHE HAHUOOJIBIIETO0 M HAMMEHBIIEr0 3HauYeHUH (yHKIMH,
nuddepeHrpyemMoit Ha OTpe3Ke.

Tema 4.2. MccnenoBanue BeIMyKI0CTH (pyHKIMU. Touku neperuoa.

Tema 4.3. AcumntoTsl rpaduka QyHKINU.

Tema 4.4. O0miast cxema uccneoBaHus (YHKIIMU U TIOCTPOEHUS ee rpaduka.

Tema 4.5. YpaBHeHue kacaTeaIpHON U HOPMAJIM K IJIOCKOM KPUBOM B JAHHOM TOYKE.

PA3JIEJI 5. HEOIIPEJEJEHHBII UHTETPAJI

Tema 5.1. IlepBooOpa3nas ¢ynkius. HeompeneneHHbI HHTErpal U ero cBoWcTBa. Tabnuia
WUHTETPAJIOB.
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Tema 5.2. Meroasl MHTErpupoBaHUs. 3aMeHa MEPEMEHHON, WHTETPUPOBAHHUE MO YACTSIM.
WHTerpupoBaHne palMOHATIBHBIX BBIPAKECHUH, TPUTOHOMETPHUYECKUX (DYHKIHMHA, HEKOTOPBIX
uppanuoHanbHbIX GyHKIM. [ToHsTHE 0 HEOEpyLIUXCS HHTErpaiax.

PA3JEJ 6. ONPEJAEJEHHBII NUHTEI' PAJI

Tema 6.1. 3agaum, TPUBOJAIIME K TMOHSTHIO OINpEIEIECHHOro uHTerpana. OnpeneraeHHbIN
WUHTErpajl, €ro FeOMETPUYECKUNA CMBICI ¥ CBOMCTBA.

Tema 6.2. ®opmyna HeroTona-JIeliOHuIa, ee MpuMEHEHNE VIl BBIYMCIICHHS OMPEISICHHBIX
UHTETPAJIOB.

Tema 6.3. 3ameHa nepeMeHHOH B ONPECICHHOM UHTETrpajie, MHTETPUPOBAHUE 110 YACTSIM.

Tema 6.4. IlpunokeHus onpeaeacHHbIX UHTErPajoB.

Tema 6.5. HecoOcTBeHHBIE MHTErpajibl. VIHTErpupoBaHUe HEOTPaHUUYEHHBIX (DYHKIMH H IO
0eCKOHEUHOMY IPOMEKYTKY. HecoOCTBeHHBIE HHTETrpalIbl OT MOJIOKUTENBHBIX (ByHKIMHA. [Ipu3naku
CpaBHEHUS.

Tema 6.6. JIBoiiHOM U TpOITHON MHTErpabl, UX CBOWCTBA. BbluncieHne KpaTHBIX UHTETPaJIOB
MOBTOPHBIM MHTETPUPOBAHUEM.

PA3JIEJ 7. ®YHKIIMU HECKOJIbBKUX IEPEMEHHBIX

Tema 7.1. @yHKIMH HECKOJbKUX mepeMeHHbIX. OOmacte ompenenenus. llpenen ¢yHkuuu.
HenpepsiBHOCTS.

Tema 7.2. YactHeie npousBoanbie. [lonHbl muddepeHnuan, ero reoMeTpuIeCKHuil CMBICII,
CBSI3b C YaCTHBIMH ITPOU3BOIHBIMH, IPUMEHEHHUE B TPUOIMKCHHBIX BBIYHCICHHSIX.

Tema 7.3. YacTtHble mNpOU3BOJAHBIE M TMOJHBbIE AU GdEepeHIranbl BBICIINX IOPSIKOB.
He3aBucMMOCTh cMEIIaHHBIX MPOU3BOIHBIX OT MOpsaKa AuddhepeHInpoBaHHs.

Tema 7.5. DxctpeMymbl (GYHKIIMM HECKOJBKUX TMEpeMeHHbIX. HeobOxoaumoe ycioBue
skcTpemyma. Haubonbliee ¥ HauMeHbllee 3HAUYE€HMsSI (QYHKIMM B OTrPaHUYEHHOM 3aMKHYTOMH
obnactu.

Tema 7.6. YcnoBublil 3kcTpemyM. Meton mHoxurteneil Jlarpanxka. [Ipumepsl npuMeHneHui
IIPY NTOMCKE ONTUMAJIbHBIX PEIICHUH.

PA3JIEJI 8. PAJIbI

Tema 8.1. Ilonsatue umcnoBoro pszpa u ero cxogumoctu. Kpurepuit Komm cxomumoctu
ymcioBoro psaa. Heodxonnmoe ycinoBue cxogumoctd. CBOMCTBa CXOIALINXCS PSIIOB.

Tema 8.2. IIpu3Haku CXOAMMOCTH PsIOB: OOIIMH NpPU3HAK, MPU3HAK CPAaBHEHMs, MPH3HAK
Komm, npusnk lanambepa, uHTErpanbHblil npusHak Komm.

Tema 8.3. IloHsTHE 3HaKONEPEMEHHOIO psla, aOCOIIOTHO CXOJIAIIETOCs psla, YCIOBHO
cxomamerocs psana. Teopema Qupuxine. Teopema Pumana.

Tema 8.4. IlonsTue 3Hakovepenyromerocs psaa. [Ipusnak Jleli6Huna.

Tema 8.5. Ilonstue QynkumoHanpHOro psiga. O6macte cxomumoctu. Kputepuii Korm
paBHOMepHOU cxoaumoctu. IIpusnak Beliepmrpacca.

Tema 8.6. CBolicTBa paBHOMEPHO CXOJISIIIIAXCS PAOB.

Tema 8.7. Crenennsle psangsl. Teopema Abens. Paguyc cXOOUMOCTH W CIIOCOOBI €ro
onpezeneHusi. CBONCTBa CTENEHHBIX PSJIOB.

Tema 8.8. uterpupoBanue u auddepeHnnpoBaHie CTENEHHBIX PSAI0B.

Tema 8.9. Psaner Teitnmopa u Maknopena. [lpumeHeHue psaoB K OpUOTHIKEHHBIM
BBIUNCIICHUSIM.

PA3JIEJ 9. OBBIKHOBEHHBIE JIU®®EPEHIUAJIBHBIE U PA3ZHOCTHBIE
YPABHEHUA

Tema 9.1. Juddepennuansapie ypaBHeHUS TepBOro mopsigka. (OCHOBHBIE TIOHSTHS:
orpenelieHue, pelieHue, olliee pelleHue, 4acTHOe pelleHne AudQepeHnnanbHoro ypaBHEHUs
nepBoro mnopsaka. Teopema Komm o0 cylmiecTBoBaHMM UM €IUHCTBEHHOCTH perieHust (6e3
nokazarenbcTBa). MHTterpanbHas kpuBas. Hauanmbuble ycnoBus. 3anada Kommum. OcoOble TOUKH.
I'eomeTpuyecknii CMbICH YPaBHEHHUSI IEPBOTO MOPSAAKA. DIEMEHThl KAYECTBEHHOI'O aHAIU3A.
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Tema 9.2. JIluddepennmuanbabie ypaBHEHHUS MMEPBOTO MOpsiKa. Buabl ypaBHEHUN W METOBI
pelmieHusl. YpaBHEHHS C pasfeisomuMucs nepemeHHbiMH. Henosinble ypaBHeHus. JIuHeliHbie
YpaBHEHUS1, OTHOPOIHBIE U HEOJHOPOHBIE.

Tema 9.3. luddepenunansabie ypaBHEHUS BTOpOro nopsijaka. OcHoBHbBIE MOHATUS. Teopema
Komm o cymectBoBaHMM M €IMHCTBEHHOCTH penieHusi (0e3 aokaszarenbcTBa). 3amava Komw.
VYpaBHEHMs, JOMYCKAIOLME TIOHMKEHUE MOPSIIKA.

Tema 9.4. Jluddepennmanpapie ypaBHEHHUS BTOpOTro mopsaka. JIuHelHble ypaBHEHHS,
OJIHOPOJHBIE U HEOJHOPOIHBIE.

Tema 9.5. Jluneiinbie nuddepeHnraibable YPaBHEHHS BTOPOTO TMOPSIKA C IMOCTOSHHBIMHU
kodpduumentamu. Kpaesas 3amgaya.

Tema 9.6. [Iuddepennmanbabie ypaBHEHUS BBICIINX OpsIKoB. CucTeMa ypaBHEHUH TIEPBOTO
nopsinka. Hopmanenas gpopma. Teopema Komm. 3amada Komm u kpaeBas 3amaqa st ypaBHEHHS N-TO
nopsiika. JInHelHble ypaBHEeHUs N-TO nopsiika. JInHelWHble ypaBHEHHS N-T0 MOPsAJKa C IOCTOSSHHBIMU
K03 pHUIHEeHTaMH.

Tema 9.7. JIunelinple OOBIKHOBEHHBIE Pa3HOCTHBIE ypaBHEeHUs. OcHOBHBIE OHATUA. CETKU U
cetounble GyHKIUU. OTHOPOIHBIE U HEOJHOPOAHbIE YpaBHEHMsI. CBOMCTBA peLLICHUH.

Tema 9.8. Pemienue nuHEHHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YPaBHEHHH C MOCTOSHHBIMU
kodpurmenTamu. [Ipumepsl. CHCTEMbI TUHEHHBIX PA3HOCTHBIX YPABHCHHI MTEPBOTO MOPSIKA.

Conepma}me NMPaKTHYC€CKHUX 3aHSATHH MO JUCHUILIHHE

PA3JEJI 1. AHAJIUTHYECKASI TEOMETPUSA U IUHEMHAS AJITEBPA

Pemenue 3ana4 no temam:

Tema 1.1. KommuiekcHble uncna, neidcTBus ¢ HUMH. M300paxeHre KOMIUIEKCHBIX 4MCEel Ha
IUIOCKOCTH. MoOJlyJib M apryMeHT KOMIUIEKCHOIO yHcia. Anredpanyeckas ¥ TPUTOHOMETpHUYECKast
dbopmbl 3amucu  KoMmIuiekcHoro uwmcia. Dopmyna Oiinepa. IlokaszarenbHas ¢dopma 3amucu
KOMIUIEKCHOrO 4Hcia. KopHM W3 KOMIUIEKCHBIX uuces. Bektopsl. JInHeliHble omepanuu Hax
BekTopamu. CKallipHOE MPOU3BEIECHHE BEKTOPOB M €ro CBOMCTBA. JlJIMHA BEKTOpa U Yol MEXIy
IByMsl BekTopamu. Cuctema BEKTOpoB. Pa3iioxkeHne BEKTOpa 10 CUCTEME BEKTOPOB.

Tema 1.2. Marpuusl. leiictBus ¢ Matpuniamu. O6paTtHas matpuna. Panr matpuisl.
Onpenenurenu. CBoicTBa onpenenurteneil. Anredpandeckue TOMOJIHEHUS U MUHOPBI. Boruncienune
OTIPENICTTUTEIS pa3JIOKEHUEM 0 cTpoke (cTonbIry). CucTemMbl TMHEWHBIX yYpaBHeHu. Meton ["aycca.
Teopema Kponekepa-Kanemnnu. ®opmyisr Kpamepa.

Tema 1.3. OpHoponHble cucTeMBbl JUHEHHBIX ypaBHeHHH. dyHIaMeHTanbHas cHucTEMa
pewennii. Ob11ee peneHre CUCTEMbl IMHEHHBIX YpaBHEHUH B BEKTOPHOM opMme. YpaBHEHUE TUHUM
IUIOCKOCTH. Pa3nuunHble (opMBl ypaBHEHHS NpPSIMONM Ha IJIOCKOCTU. YTOJd MEXIY MPSMBIMH.
PaccrosiHHE OT TOYKH 10 IPSIMOM.

Tema 1.4. KpuBple BTOpPOro moOpsigKa: OKPYKHOCTb, JSJUIMIIC, THUIEpOoia, mapaboiia, uxX
TEOMETPUUYECKHUE CBOICTBA M YpaBHEHHSA. YPaBHEHHs IIJIOCKOCTH M IPSMOM B MPSAMOYIOJIbHOU
CHUCTEME KOOpJIMHAT. YCJIOBUS MapajljIeIbHOCTH M MEPHEeHIUKYISIPHOCTU. YTIbI MEXAY ABYMS
IUIOCKOCTSIMHU, MEXIY ABYMs NPSAMBIMHM, MEXAY NPSIMON M IUIOCKOCTHO. [IpsiMble M IJIIOCKOCTH B
adbduaHOM TpocTpaHcTBe. I[lOBEepXHOCTHM BTOpPOro ToOpsiAKa. ['eoMeTpudecKrne CBOWCTBA ITUX
MOBEPXHOCTEH, HCCIIeI0BaHUE UX (DOPMBI METOJIOM CEUEHHIA.

PA3JIEJI 2. BBEJAEHUE B AHAJIN3

Pemenue 3ana4 no temam:

Tema 2.1. ®Oynkuus. dynknuoHanbHoe oTHomieHue. CoorercrtBue. CrocoObl 3aiaHusl.
OcHOBHBIE dJIEMEHTapHbIe (DYHKIMH, UX CBOWCTBA U rpaduKku.  YHCIOBBIE MOCIEI0BATEIBHOCTH.
[Ipenen 4mcIOBOM TMOCIENOBATEILHOCTH. beCKOHEUHO Majbie U OECKOHEYHO OOJNBIIHNE BEIMYUHEI.
CBoiicTBa cXOAALIMXCS MOCIEAOBAaTENbHOCTEH.  Asredpanueckue KOMITO3ULIUU YHCIIOBBIX
MOCJEA0BAaTEIbHOCTE W WX 1npenensl. KoMmo3unum ¢ HeompeneneHHOCThio. [IpusHaku
CyILIECTBOBAHUSA IpeJeraa MOHOTOHHOM OrPAHMYEHHOM IOCIENOBATENbHOCTH. llepBelii M BTOpOM



3ameuatenbHble mpeaensl. Jlemma Kantopa. Teopema bomnbsuano-Beliepmtpacca. Ilpusznak
Bbonbuano-Kommu.

Tema 2.2. Tlpenen ¢yukmuu B Touke. [Ipenmen ¢ynkumm B OeckoHeuHocTH. Ilpemernbr
MOHOTOHHBIX ()YHKITHA. HenpepbiBHOCTh (QyHKIMH B TOYKe. HempepbIBHOCTH OCHOBHBIX
ajeMeHTapHbIX GyHKIMHA. Tumbl pa3peiBoB. CBoMcTBa  (YHKIMKM, HENPEPBIBHBIX Ha  OTPE3Ke:
OTPaHUYEHHOCTh, CYIIECTBOBAaHME HAMOOJIBIIETO W HAaWMEHBIIETO 3HAYCHUH, CYIIECTBOBAHHE
MIPOMEXKYTOUHBIX 3HAYEHUN.

PA3JIEJT 3. JU®PEPEHIUAJIBHOE HWCUYUCJIIEHUE ®YHKIWAN OJIHOM
NEPEMEHHOH

Pemenue 3ana4 no temam:

Tema 3.1. IlpousBoaHass (QpyHKIHUH, €€ TCOMETPUYECKHA CMBICI M CMBICI B MPHKIATHBIX
3ajiauax (CKOpOCTb, IUIOTHOCTbD). DNacTUUHOCTh GyHKUUU. [IpaBuia Hax0XJIE€HHs IPOU3BOAHOM.

Tema 3.2. IIpousBoaHas cioxxHOW U oOpaTtHO# ¢(yHkumMU. JuddepennupoBanne QyHKIHH,
3a[JaHHBIX HESIBHO U IIApaMETPUUYECKHU.

Tema 3.3. [Tonstue pynxuun, muddepenupyemoii B Touke. Auddepenunan pyHKIuu u ero
reomeTpudeckuii cMpici. [IponsBoansie u auddepeHnnanbl BHICIIUX HOPSIKOB.

Tema 3.4. Teopembr depma, Poms, Jlarpamka, Komu, ux npumenenue. [IpaBuio Jlonurans.
MuorouwreH u ¢popmyna Teinopa. Ipeacrasnenne dynkiuii exp(x), sin(x), cos(x), In(1+x), (1+x)°
no ¢popmyie Teitnopa.

PA3JEJ 4. IPUMEHEHUE IUOP®EPEHIHUAJIIBHOI'O MCYUCJIEHUA 1JIA
HCCJEIOBAHHUSA ®YHKIIMA U IOCTPOEHUS NX TPA®UKOB

Pemenue 3ana4 no temam:

Tema 4.1. VYcnoBus MOHOTOHHOCTH (YHKIUU. ODKCTPEMyMbl (DYHKIHH, HEOOXOIMMOE
ycioBue. /locraTouHble yCIOBUS.

Tema 4.2. Ortbickanue HauOOJBLIETO W HAUMEHBIIET0  3HAYEHUH  QYHKIUH,
T depeHIpyeMoil Ha OTpe3Ke.

Tema 4.3. HccnenoBanue BBITYKIOCTH (DYHKITHH.

Tema 4.4. Touku neperuda. AcuMnTOTH rpaduka GyHkuu. OOLas cxema UCCIeT0BaHUs
(GYHKIIMM U TOCTpoeHusl ee rpaduka. YpaBHEHHE KacaTebHOM M HOpMaJM K IUIOCKOM KpHUBOW B
JAHHOM TOYKE.

PA3JIEJI 5. HEOIIPEIEJEHHBI NHTETPAJI

Pemenue 3ana4 no temam:

Tewma 5.1. IlepBooOpa3znas pyukius. HeonpeneaeHHbIN HHTETpal U €r0 CBOMCTBA.

Tema 5.2. Tabnuia UHTErpaios.

Tema 5.3. Meroabl HHTETpUpPOBaHUS. 3aMeHa IEPEMEHHON, UHTETPUPOBAHUE 110 YACTAM.

Tema 5.4. nTerpupoBaHue palnMOHAIBHBIX BBIPAKEHUH, TPUTOHOMETPUUECKUX (YHKIHUH,
HEKOTOPBIX UppalMoHanbHbIX GyHKUIUN. [loHATHE 0 HEOEepyIIUXCsl MHTErpajiax.

PA3JEJ 6. ONPEJAEJEHHBIIA UHTEI' PAJI

Pemrenue 3agad mo reMam:

Tema 6.1. 3amaun, mpUBOISALIME K MOHATUIO ONPEAEIEHHOro MHTerpana. OnpeneneHHbIN
WHTErpaJl, €ro TEOMETPUYECKUN CMBICI M CBOMCTBA.

Tema 6.2. ®opmyna Herorona-JleliOHuIa, ee MpUMEHEHHE Ul BBIUMCICHUS OINpEIeICHHBIX
MHTETPaJIOB. 3aMeHa epEMEHHOM B ONPEIIIEHHOM UHTErpajie, HHTErPUPOBAaHUE IO YaCTSIM.

Tema 6.3. Ilpunoxenus omnpeneneHHbIX HHTerpagoB. HecoOCTBEHHBIE WHTETpaibl.
HuTerpupoBanne HEOTrpaHWYEHHBIX (YHKIHMH U 10 OeckoHeYHOMY mpomexyTKy. HecobcTBeHHbIE
UHTETPAJIbI OT MOJOXKUTENbHBIX QyHKIUH. [Tpr3Haku cpaBHEHUS.

Tema 6.4. JIBOWHON U TPOHHON MHTErPaJbl, UX CBOMCTBA. BhIUMCIEHNE KPAaTHBIX HHTETPAIOB
MOBTOPHBIM UHTETPUPOBAHUEM.

PA3JIEJI 7. ®PYHKIIUN HECKOJIBKUX IEPEMEHHBIX

Pemenue 3amay mo reMaM:
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Tema 7.1. @yHKIIMM HECKOJMBKUX mepeMeHHbIX. Ob6nmacte ompenenenus. [Ipexgen yHkun.
HenpepsiBHocTh. YactHbie mpoun3Boanbie. lonnbiil nuddepenuan, ero reoMeTpu4eckuii CMBICI,
CBSI3b C YACTHBIMM IPOU3BOJHBIMU, NPUMEHEHUE B MPHUOIMKEHHBIX BbIUMCICHUSIX. YacTHble
NPOM3BOJHBIE W TOJNHBIE au(pdepeHnalbl BBICHIMX MOPAAKOB. He3aBHCHMOCTh CMeEIIaHHBIX
IPOM3BOJHBIX OT NopsAaka 1uphepeHIUpOBaHHUS.

Tema 7.2. DxcrpemymMbl (QYHKIMH HECKOJIBKMX TepeMEeHHBIX. HeobOxommmoe ycrioBue
skcTpemyMa. HauGonbinee M HauMeHbllee 3HAa4eHUS (QYHKIMM B OTPAHUYEHHOM 3aMKHYTOMH
oOnactu. YcioBHBIM 3KcTpeMyM. Meton mHoxutened Jlarpanxka. Ilpumepsl npuMeHeHUH Ipu
IIOMCKE ONTUMAJIBHBIX PEILICHUM.

PA3JIEJI 8. PAJIbI

Pemenue 3ana4 no temam:

Tema 8.1. Ilonsatue uucnoBoro psnpa u ero cxogumoctu. Kpurepuit Komm cxonumoctu
yuciaoBoro paga. Heobxonumoe ycnoBue cxoaumoctu. CBoiicTBa cxopsuxcs psnoB. IlpusnHaku
CXOJMMOCTH PSAJOB: OOMMIA NpU3HAK, MPU3HAK cpaBHEeHMs, npu3Hak Komm, npusHak JlamamOGepa,
MHTETpasIbHbIN npu3Hak Komm.

Tema 8.2. IloHsTHe 3HAKONEPEMEHHOTO psiaa, aOCOJIOTHO CXOJSIIETOCS psAlia, YCIOBHO
cxopsmerocsa psana. Teopema lupuxine. Teopema Pumana. IloHatne 3Hakouepenyromerocs psua.
[Tpusnaxk JleiiOHuna.

Tema 8.3. Ilonarue QynkuuoHanbHOro psga. Ob6macts cxomumoctu. Kpurtepwii Komu
paBHOMepHOI cxonumoctu. [Tpusnak Beliepmtpacca. CBoMCTBa paBHOMEPHO CXOASILIUXCS PAIOB.

Tema 8.4. Crenennsle psangbsl. Teopema AbGens. Paguyc cXoauMocTH U CIOCOOBI €ro
onpenenenusi. CBoicTBa CTENEHHBIX psAnoB. WHTerpupoBanue u nuddepeHIupoBaHHe CTETIEHHBIX
PAIOB.

Tema 8.5. Pamer Teitmopa u Maxknopena. [lpuMeHeHune psoB K NPUOIMKEHHBIM
BBIUNCIICHUSIM.

PA3JIEJ 9. OBBIKHOBEHHBIE JU®®EPEHIUAJIBHBIE U PA3ZHOCTHBIE
YPABHEHUA

Pemenne 3amad no remam:

Tema 9.1. duddepeHunanbHble ypaBHEHUs TMepBOro mnopsaka. OCHOBHBIE TOHSTHSL:
onpejieNieHue, pelieHne, olllee pelleHue, 4YacTHOe pelleHre aud@epeHnalibHOro ypaBHEHUS
neporo nopsaka. Teopema Komm o cymiecTBoBaHMM M €IMHCTBEHHOCTH pemieHus (6e3
nokaszatenbcTBa). MHTerpanbHas kpuBas. Hauanbnblie ycnoBusi. 3amaya Komm. OcoOble TOUKWH.
["'eomeTpryecKuii CMBICI YpPaBHEHHS IIEPBOTO MOPSIKA. DIEMEHTHI KAYECTBEHHOTO aHAJIN3A.

Tema 9.2. JIluddepenmanpabie ypaBHEHHS MEPBOTO TMOpsaKka. BuUibl ypaBHEHUN U METOJIBI
pelieHus. YpaBHEHUS C pa3ACIAOIMMUCS TepeMeHHbIMU. HemnosiHble ypaBHeHus. JIuHeliHble
YpaBHEHUS, OJTHOPOHbIE U HEOTHOPOIHBIE.

Tema 9.3. luddepenumanbubie ypaBHeHHs BTOporo nopsiaka. OcHoBHbIe NOHATHS. Teopema
Kommu o cymecTBoBaHMM W €IWHCTBEHHOCTH pemieHust (0e3 mokasarenbcTBa). 3amada Kormm.
VYpaBHEHM, JOMYCKAIOLNE TIOHMKEHUE MTOPSIIKA.

Tema 9.4. Jluddepennmanpapie ypaBHEHHUS BTOpOTro mopsiaka. JIuHelHble ypaBHEHWUS,
OJIHOPOJHBIE U HEOJHOPOIHBIE.

Tema 9.5. Jluneitusle nuddepeHianbuble ypaBHEHUS BTOPOTO MOPSAIKAa C MOCTOSHHBIMU
koddunmentamu. Kpaeas 3anaqa.

Tema 9.6. [luddepenunanbabie ypaBHEHUS BbICIINX MOPsiAKOB. CricTeMa ypaBHEHUH TIEPBOTrO
nopsiaka. Hopmanenast gpopma. Teopema Komm. 3agaua Ko u kpaeBas 3aaua st ypaBHEHUs: N-TO
nopsiika. JInHelHble ypaBHEHUS N-TO NOpsiiKa. JIMHEWHbIEe ypaBHEHMS N-TO MOPsAIKA C OCTOSSHHBIMHU
KO3 (ppHULIHEHTaMU.

Tema 9.7. JIunelinple OOBIKHOBEHHBIE Pa3HOCTHBIE ypaBHEHUA. OcHOBHBIE MOHATUA. CETKU U
cetounble GyHKIMU. OTHOPOTHBIE U HEOJHOPOAHbIE ypaBHeHHs. CBOICTBA peLICHUH.

Tema 9.8. Pemiennie NMHEHHBIX OOBIKHOBEHHBIX PAa3HOCTHBIX YypPaBHEHHH C
NOCTOSHHBIMU KO3 ¢urentamu. [Ipumepsr. CiucTeMbl TUHEHHBIX pa3HOCTHBIX YPaBHEHUH MEPBOTO
HOPSAJKA.
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5. OEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MMPOMEXYTOYHOM ATTECTAIIAU 110 U'TOI'AM OCBOEHUS TUCIATLJINHBI 1
YYEBHO-METOJUYECKOE OBECIEYEHUE CAMOCTOSITEJIBHON PABOTHI
CTYAEHTOB

5.1. Texkyuiuii KOHTPOJIb YCIIEBAEMOCTH

PeiiTuHr-KOHTPOJIB 1

1. ChopmynupyiiTe onpeseieHrne MOHITHS “‘CHcTeMa KOOpAUHAT® Ha MPSMOH, Ha TNIOCKOCTH,
B [IPOCTPAHCTBE.

2. Yto mHa3pBaeTcs 0a3MCcOM CHCTEMBl KOOpAMHAT HA TPSAMOW, Ha IUIOCKOCTH, B
MpOCTpaHCTBE?

3. Urto Ha3bIBaeTCsI BEKTOPOM?

4. Kak 3agaTh BEKTOp, ONPEIECIUTh €ro UIMHY, HAIpPaBICHUE M MPOEKUUU B JI€KaApTOBOU
IPSIMOYTOJIBHOM CHCTEME KOOpAMHAT Ha IIOCKOCTH, B IPOCTPAaHCTBE?

5. Yto Ha3bIBaeTCs AEKAPTOBOM OPTOHOPMHPOBAHHON CHCTEMOW KOOPJAMHAT HA IUIOCKOCTH, B
pOoCTpaHcTBe?

6. 3amummure ¢GopMyly pa3joXKEHUS BEKTOpa Ha COCTaBJSIONIME B  JIEKAPTOBOU
IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT Ha TUIOCKOCTH, B IPOCTPAHCTBE.

7. Yto Ha3bIBaeTCs paguyCcOM-BEKTOPOM?

8. 3amaiiTe TOUKY M HapHuCyiTe €€ MOJOKEHHUE Ha MPSIMOH, Ha TUIOCKOCTH, B TIPOCTPAHCTBE.

9. 3agaiiTe KOOPAMHATBI YETHIPEX BEPUIMH TPEYrOJIbHOW MUPAMUJIBI U HAPUCYWUTE TOJI0KEHUE
IUPAMHU/JIBI B IPOCTPAHCTBE.

10. 3anummure GopMyny pacCTOSHUS MEXAY ABYMS TOUKaMH Ha IUIOCKOCTH, B IPOCTPAHCTBE.

11. Yro Ha3bIBaeTCA CKAISPHBIM IIPOU3BEICHUEM JIBYX BEKTOPOB; CKAJISIPHOE IPOU3BEICHHUE —
3TO YMCIIO WU BEKTOP?

12. 3anumure HopmMyay CKaISIPHOTO MPOU3BEICHUS Yepe3 KOOPIUHATHI MEPEMHOKAEMBIX
BEKTOPOB.

13. Kak onpenenuts yroj MeX.y IByMsl BEKTOpaMU € TIOMOIIbIO CKAJISIPHOTO MPOU3BEICHUS?

14. KakoBbl criocoObl 3a/IaHuUs IPSIMOU, 3aUIITUTE pa3TudHble (OPMBI ypaBHEHUS MPSIMON Ha
IIJIOCKOCTH.

15. KakoBbl cmocoObl 3afaHusl TIOCKOCTH, 3alUIINTE pa3inuHblie (POpPMBI ypaBHEHUS
IIJIOCKOCTH B IIPOCTPAHCTBE.

16. Kakue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU, KOMILIAHAPHBIMU?

17. Yto Ha3pIBaeTCA MaTpULICh?

18. YTo Ha3bIBAETCS ONPENEIUTENEM MATPULLBI?

19. Kak BbIMHCIUTH ONpeneauTenb 2-ro, 3-r0 U N-ro MOpsSAKa METOJOM PAa3JIOKEHHS IO
3JIEMEHTaM JI'000H CTPOKH U J1000ro cTosona?

20. Yo Ha3bIBaeTCsl BEKTOPHBIM MPOU3BEJCHUEM JIBYX BEKTOPOB; BEKTOPHOE ITPOU3BEACHUE —
3TO YMCIIO UK BEKTOP?

21. 3anummre (GopmMysy BEKTOPHOTO MPOM3BEICHHS 4Yepe3 KOOPIWHATHI MEPEMHOKAEMBIX
BEKTOPOB.

22. Kak onpenenuTs 10Maab TPEyrojIbHUKA C IIOMOIIBI0 BEKTOPHOTO

MIPOU3BEICHNS, KAKOBHI IOJDKHBI OBITh UCXOJHBIC JaHHBIE?

23. Yo Ha3bIBAETCA CMENIAaHHBIM MPOU3BEICHUEM TPEX BEKTOPOB; CMENIAHHOE MPOU3BEICHUE
— 3TO YHCJIO WU BEKTOP?

24. B 4eM COCTOUT r€OMETPUUYECKUIN CMBICT CMEIIEHHOTO TPOU3BEAEHUS TPEX BEKTOPOB?

25. 3anumute GopMyay CMEIIAaHHOTO NMPOU3BENIEHHs 4Yepe3 KOOPAWHATHI MEePEeMHOKAEMbIX
BEKTOPOB.

26. 3anummMTe YCIOBUE KOMIUIAHAPHOCTU TpPEX BEKTOPOB C IOMOIIBIO CMEUIEHHOI'O
IIPOU3BE/ICHUS.
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27. BeiBeiuTe ypaBHEHHUE TNIOCKOCTH € IOMOIIIBIO YCIOBHSI KOMITJIAHAPHOCTHU TPEX BEKTOPOB.

28. Kak onpenenuTb o00beM TPEYrolbHOM MNHpaMHUAbl C TOMOLIBIO CMEHIAHHOTO
MIPOU3BEICHUS TPEX BEKTOPOB?

29. 3anuumuTe ypaBHEHHUE IUIOCKOCTH, MPOXOJALIEH uYepe3 TpHU 3aJaHHbIE TOYKU; B 4YEM
COCTOMT CMBICIT KO (UIIMEHTOB 3TOT0 YpaBHEHUS?

30. KakoBbI criocoObl 3a1aHust IPSIMOM B POCTPAHCTBE?

31. 3anuimuTe ycaoBUE KOJUIMHEAPHOCTH JBYX BEKTOPOB.

32. 3anuimuTe KAHOHMYECKUE YPAaBHEHUSI IPSIMOM B POCTPAHCTBE.

PeiiTHHT-KOHTPOJIb 2

1. Yo Ha3pIBaeTCsl KPUBBIMU JIMHUSAMU BTOPOTO MOpsIKa?

2. 3anumure 00IIMe ypaBHEHHS KPUBBIX JIMHUIM BTOPOTO MOPSIKA.

3. UTo Ha3bIBaETCsl OKPYKHOCTHIO, B YEM COCTOUT OCHOBHOE CBOMCTBO OKPY>KHOCTH?

4. 3anuinTe KAHOHUYECKOE YPABHEHHE OKPYKHOCTH.

5. Kak 1o Buay KaHOHMYECKOTO YpPaBHEHUS OKPYKHOCTH YCTAHOBUTb KOOPAMHATHI LIEHTpPA
OKPYXHOCTH U paguyc?

6. UTo Ha3bIBaETCS AIIUIICOM, B YEM COCTOUT OCHOBHOE CBOMCTBO 3sutunca?

7. Kakue TOUKHM TJII0CKOCTH Ha3bIBAIOTCA (POKycaMu dJuurca?

8. 3amummTe COOTHOLIEHHE MEXAy JIMHAMM OOJIbLION M Majod IoJyoceil »iumica U
paccTostHHEM OT IIEHTpa dIuIHIca 10 Gokyca.

9. 3anuinTe KAHOHMUYECKOE YpaBHEHHUE IUIUIICA.

10. Kak no BuJy ypaBHEHMs JJUIMIICA YCTAHOBUTHb KOOPIMHATHI €0 LEHTPAa U JJIUHBI
0OJBIION M MaJIoif mosryocein?

11. Yro HazbIBaeTcs runep0oioii, B 4eM COCTOUT OCHOBHOE CBOMCTBO rUNepO0Ibl?

12. Kakue TOYKH IIIOCKOCTH Ha3bIBaIOTCS (poKycamu rurepOobl?

13. 3anummMre COOTHOLIEHHE MEXAY JJIUHAMU JIeHCTBUTENBHOM M MHUMOM mosyocei
rUnepOoIIbl U PacCTOSTHUEM OT IIeHTpa runepooisl 10 GokKyca.

14. 3anuimnTe KAHOHUYECKOE ypaBHEHUE TUIEpOOJIbI.

15. Kak mo Buay ypaBHEHHUS TUIEpOOJIbl YCTAHOBUTH KOOPAMHATHI €€ LIEHTpa M JUIMHBI
JIEHCTBUTEIILHON U MHUMOM moJryocein?

16. 3anummMre ypaBHEHUE aCUMITOT TUIEPOOIIBI.

17. Yo HazbIBaeTcs mapadbosoi, B 4eM COCTOMT OCHOBHOE CBOMCTBO Napaboibl?

18. Kakast Touka 1iockocT Ha3biBaeTcs (POKycoM nmapadosibl?

19. Yto Ha3bIBaeTCsS NUPEKTPUCOM MapadoJbl, 3aMUIINTE YPAaBHEHUE TUPEKTPUCHI.

20. 3anuumnTe KAaHOHUYECKOEe YpaBHEHHUE MapadoJIbl.

21. Kak no Buay ypaBHEHHs NapadoOjbl YCTAaHOBUTH KOOPJMHATHI BEPIIMHBI Mapabosbl U
MI0JIO’KEHNE AUPEKTPUCHI HA TNIOCKOCTH?

22. 3anuumTe od1iee ypaBHEHHE OKPYKHOCTH, SILIUIICA, TUIIEPOOIbl U mapadosibl.

23. Ilpu KakuxX YCIOBHSIX M3 OOINEro YpaBHEHHsS OKpPYKHOCTH, O3JUIMIICA, TUIEPOOIIHI,
napaboJIbl MoTydaeM 00111ee ypaBHEHHE OKPY>KHOCTH, 00IIiee ypaBHEHHE JUTHIICA, O0Iee ypaBHEHHE
runepooJibl, odIiee ypaBHeHUE mapadosibl?

24. BpinoiaHuTe Mpeodpa3oBaHre OOMIETO YpPaBHEHMSI OKPYXHOCTU K BHUIY KaHOHHMYECKOIO
YPaBHEHHUS OKPYKHOCTH.

25. BremonHuTe mpeoOpa3oBaHWE OOIIEro ypaBHEHHS JIUIMICA K BHIY KAaHOHHYECKOTO
YPaBHEHUS AJIIUIICA.

26. Brimonnute npeoOpa3zoBaHue OOLIETO ypaBHEHMsI TMIEPOOJbl K BHIY KaHOHHYECKOIO
yYpaBHEHHSI THIIEPOOIIBI.

27. BoemmonHuTe mpeoOpazoBaHue OOLIET0 ypaBHEHHUs Mapabosibl K BUAY KaHOHHUYECKOTO
ypaBHEHHsI 11apaboJIbl.

PeliTHHT-KOHTPOJIBb 3

1. ChopmynupyiiTe omnpeneneHue HENpPEepbIBHOW B TOYKE (YHKIMM, 3alUIIMTE YCIOBHE

HEMPEPbIBHOCTH.
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2. B xakoMm cirydae CUMBOJIBI Tipeiesia U GyHKIIMA MOKHO MTOMEHSATh MECTaMH?

3. CdopmynupyiTe TEOpeMbl O HENPEPHIBHOCTH OCHOBHOW JJIEMEHTapHOW (YHKIUU U
3JIeMEeHTapHOU (PYHKIIUU B KaXkI0H TOUKE 00JIacTH ONpeaeTIeHusI.

4. Yro Ha3bIBAETCS TOUKOH pa3pbiBa PYHKIUU?

5. Uto Ha3bIBaeTCsl TOYKOM pa3pbiBa 1-ro poja, mpuBeaUTE IpUMED.

6. UTo Ha3bIBaeTCS CKAYKOM (PYHKIIMH B TOYKE, IPUBEIAUTE TIPUMED.

7. Yto Ha3bIBaETCS TOYKOM YCTPAHUMOTI'O pa3pbiBa, IPUBEIUTE IPUMED.

8. Uto Ha3bIBaeTCA TOUKOM pa3pbiBa 2-TO poja, MPUBEAUTE MPUMED.

9. Uto Ha3bIBaeTCS HERJIEMEHTAPHOH (DYHKIIMEH, MPUBEIUTE TIPUMED.

5.2. IIpoMeskyTOYHAsI aTTECTAIUSI 110 UTOI'aM OCBOCHHUS AMCIUILIMHBI (3K3aMCH)

KoHTpoJsbHBIE BONIPOCHI K 3K3aMEHYy
. Marpuiisl. [lelicTBUs Ha1 MaTpUIIAMU.
. Onpenenurenu. CBoiicTBa onpeaenuTesnei.
. ObparHas marpuua.
. Panr maTpunsl.
. CucTemMbl TMHENUHBIX YPaBHEHUN.
. Teopema Kponekepa-Kamneinu.
. ®opmynsl Kpamepa. Meroa I'aycca.
. BexTopsl. JInHelHBIE OnIepaliiy HAaJl BEKTOPAMH.
. IIpoexuus BekTopa Ha och. Pa3iiokeHne BEKTOpa 110 OpTaM KOOPAUHATHBIX OCEH.
. Moayns BekTopa. Hanpasisronime KOCUHYCBI.
. JlelicTBUs HaJy BEKTOPaMHU, 3aJaHHBIMU IPOCKIUAMMU.
. CkansipHO€ ITPOU3BEICHNE BEKTOPOB U €r0 CBOWCTBA.
. BekTopHOE nIpon3BeieHNE BEKTOPOB U €r0 CBOMCTBA.
. CMelaHHO€ POU3BE/IEHNE BEKTOPOB U €T0 CBOMCTBA.
. Cuctema koopiuHaT Ha MmiIockocTU. [IpeoGpa3oBaHue cUCTEMBI KOOPAUHAT.
. YpaBHEHUS NPSIMOM Ha MIIOCKOCTH.
. MHo)ecTBa. UncnoBele MHOKECTBA. MHOXKECTBO JEHCTBUTENBHBIX YUCEI.
. HUncnosble npoMexxyTKu. OKpeCTHOCTh TOUKH.
. @ynkius. CriocoOs! 3a1anus GyHKUUN. OCHOBHBIE XapaKTEPUCTUKH (DYHKIIUH.
. O6parnas ¢pyaknus. CrnoxHas QyHKIIHS.
. IlocnenoBarenpHOCTH. YNCIIOBas MOCIEN0BATEIBHOCTD.
. [Ipenen yncinoBoit MOCIEA0BATENLHOCTH.
. Ilpenen ¢ynkuuu B Touke. OTHOCTOPOHHUE MTPEEIIBI.
. beckoneuno 6onbimas pyHkusa. beckoHeuno mainble QyHKINU.
. IIpusnaku cymectBoBaHus IpenesoB. [IepBrlil 1 BTOpOil 3aMeydaTeNbHbIE IPEEIIbI.
. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIIHH. DKBUBAJICHTHBIE OECKOHEUHO MaJlbIe.
. HenpepriBHOCTH (hyHKIMIT B Touke. HempepbIBHOCTS B MHTEPBAJIe U Ha OTPE3KE.
. Touku pa3pbiBa QyHKIIUHN U UX KIacCU(UKAIIMSL.
. IlpousBoHas pyHKIMH. OU3NUECKUI U TEOMETPHUUECKUIN CMBICI IIPOU3BOIHOM.
. CBs13bp M@Ky HETIPEPHIBHOCTHIO U U HEepeHIINPYEMOCThIO0 (PYHKIINH.
. Ilpon3BoiHast CyMMBI, pa3HOCTH, TPOM3BEACHUS H YACTHOTO (DYHKIIUH.
. [IponsBoHas cioxxHOM 1 06paTHON (QYyHKITUH.
. IIpon3BO/IHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIUH.
. KommuiekcHele uncna.
. Heonpenenennslii nuTerpan. OCHOBHbIE MOHATHS U CBOMCTBA.
. Merox MHTETpUPOBaHMS MOJICTAHOBKOM.
. MeTo HemocpeICTBEHHOTO HHTErPUPOBAHNS.
. MeTon MHTErpupoBaHus 110 YaACTSM.
. ParimonaneHbie GyHKINN.
. UHTEerpupoBanme paninoHaIbHBIX APOOCH.

0N DN KW~

B W W W W W W W W W WHRNMNMNMNDNNNDNNDNDN - ——— e \©
O OWOONOOUODR,WNNFRLROOVWOMNTITTUMEANEWNR,ROOVUIDNNDAWND—O
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41. UaTerpupoBaHre TPUTOHOMETPUIECKUX (PYHKITHH.

42. VlaTerpupoBaHre UPpaLMOHATBHBIX (YHKINH.

43. OnpenenieHHBI MHTETpal Kak Mpeaesl WHTErPAIbHOW CyMMBbI. [ €OMETpHUUYECKUA CMBICI
OTIpeIeIIEHHOTO HHTErpaa.

44, ®opmyna Herotona-Jleitoauia. HTErpupoBaHre B CHMMETPHUYHBIX IIpeIeax.

45. HecoOCTBEHHbIE HHTETPAIBI.

46. Beruucienue miomaaei miockux Guryp.

47. BpluucieHue JUIMHBI 1yTU IUI0CKON KPUBOM.

48. BrruucieHue mionaan MoBEpXHOCTH.

49. Brruncienue oobeMa Tena.

50. OyHKIIUY HECKOJIBKHUX MEPEMEHHBIX.

51. luddepennmanbubie ypapaenus. OCHOBHBIC TIOHSATHS.

52. YpaBHEeHUS C pa3JeNsIIOIIUMUCS [TEPEMEHHBIMHU.

53. OgHopoanbie nudepeHIraIbHbIE YPAaBHEHHS.

54. Jlunelinble ypaBHeHus. Y paBHeHue bepnymu.

55. YpaBHeHus B MoyHBIX 1uddepeHanax.

56. YpaBuenus Jlarpanxka u Knepo.

57. YpaBHEHUs, JOMYCKAONIUE TTOHMKEHHUE TTOPSIKA.

58. JIluneitnsie auddepeHnnaibHble ypaBHEHUS BTOPOTO MOPSIIKA.

59. UnTerpupoBanue nuddepeHnaabHbpIX YpaBHEHH BTOPOTO TOPSIIKA.

60. MaterpupoBaHuie TUHEHHBIX OOBIKHOBEHHBIX AU(EpeHIInaIbHbIX YPaBHEHHI BTOPOTO
HOpSI/IKA C TIOCTOSIHHBIMU KO3 (UITEHTAMH.

61. JIuneiinpie HeoHOPOAHBIE MU DepeHIaTbHbIE YpaBHEHUS BTOPOTO MOPSAKA.

62. JluneiiHple HEOTHOPOAHBIE IU(QepeHINATbHbIE YpPaBHEHUS BTOPOTO IMOPSIKA CO
CIIELIMAIbHOM ITPABOU YaCThIO.

63. YncinoBsie psIbL.

KoHTpoJibHBIE BONIPOCHI K 324eTy (mepeaTrecTanus)

1. Marpurel. [etictBus Han Mmatputiamu. Onpenenurenn. CBOMCTBA ONpeEIeTUTENEH.

2. OO0parHas matpuna. Paur matpuusl.

3. Cucremsl nuHeiHbIX ypaBHeHU. @opmyinsl Kpamepa. Metop Naycca.

4. Bekropel. Jluneiinble onepanuu Hajx BekTopamu. [Ipoekiusi BeKTopa Ha OCh.
PaznoxxeHue BekTopa 1o opraM KOOpJUHATHBIX OCEH.

S. Monyne Bexkropa. Hanpasnstoniye kocunychbl. CKalsipHOE IPOU3BEAECHUE BEKTOPOB U
€ro CBOMCTBA.

6. BekTtopHOe mnpou3BencHHE BEKTOPOB M €ro cBOHCTBA. (CMEIIAHHOE NPOU3BEICHUE
BEKTOPOB U €r0 CBOMCTBA. Y PaBHEHHUs NIPSAMON Ha IJIOCKOCTH.

7. Oynkuus. CnocoObl 3anaHus ¢GyHKUMHA. OCHOBHBIE XapaKTEPUCTUKU (DYHKIHIA.
O6parnas ¢pyaknus. CinoxHas QyHKITHS.

8. [Tpenen uncnoBoit nocaenoBareabHOCTH. [Ipenen ¢pynkuuu B Touke. OJHOCTOPOHHUE
npeenbl.

9. beckoneuno Oonpmas ¢yHkuus. beckoneuno wmamble ¢yHkuuu. CpaBHEHUE
0EeCKOHEYHO MaJbIX (PYHKIIMHI. DKBUBaJIEHTHbIE OECKOHEYHO Mallble.

10.  HemnpepsiBHOCTH (hyHKIIMIA B TOUKe. HenmpepbIBHOCTE B MHTEpBaJie U Ha OTPE3KE.

11.  TlpousBoanas pyHkuuu. U3NUECKUl U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

12.  IlpousBojHast CyMMBbI, pa3HOCTH, IPOU3BEACHHUS U yacTHOro (pyHKuMH. [IponsBoaHas
CJIOHOU U 0OpaTHOM (QYHKITHH.

13. Meron UHTETPUPOBAHUS IIOZICTAHOBKOM. Meron HEIOCPEACTBEHHOIO
MHTETPUPOBaHUs. METO HHTErPUPOBAHUS 10 YACTSIM.

14.  HurerpupoBaHHe palMOHAIBHBIX ApoOeil. MHTerpupoBaHue TPUTOHOMETPHUECKUX
byakuumii. UHTErpUpOBaHre HpparmoOHAIBHBIX (DYHKITHH.

15.  OmnpeneneHHplii MHTErpay Kak IIpened HHTErpajlbHOM cyMmMMbl. l'eomeTpuueckuit

CMBICJI OIMPEACIICHHOI'O MHTETpaa.
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16.  ®opwmyna Heiorona-Jleibuuma. IHTErpupoBaHre B CAMMETPUYHBIX TpeIeax.

17. Brraucnenue minomaneit miockux ¢uryp. Beraucienue JUIMHBI TyTH MIIOCKONH KPUBOH.
Brruncnenue miomaau noBepxHoctu. Beruncnenue oobemMa Tena.

18.  DyHKIUHM HECKOJIBKUX MEPEMEHHBIX.

19.  uddepenumnanbupie  ypaBHeHUs.  OCHOBHBIE  TOHATHA.  YPaBHEHHS  C
pa3AeIIOIIUMUCS TIEPEMEHHBIMHU.

20.  OpHopomnbie auddepeHmanbabie ypaBHeHUs. JIuHelHbIe ypaBHEHHs. YpaBHEHHUE
bepuymn.

21.  YpaBHeHus B OJHBIX nTuddepeHnmraiax.

22.  Jluneiinble nu¢depeHnuaNbHBIe ypaBHEHHS BTOPOro mopsjaka. MHTerpupoBaHue
muddepeHIMaTbHBIX YpaBHEHUI BTOPOTO MOPSIKA.

23.  HuterpupoBaHue JHMHEHHBIX OOBIKHOBEHHBIX Au(depeHInanbHbIX — ypaBHEHHH
BTOPOT'O MOPSAKA C MOCTOSHHBIMH K03 pHLieHTamMu.

24.  JluneiiHble HEOMHOPOIHBIE MU (HEepeHINATBHBIC YPABHEHUSI BTOPOTO TOPSIIKA.

25. YucioBbIe PsIIbL.

5.3. CamocTosiTe/IbHAsSI pa6oTa 00y4aI0IIerocs.

CamocrosTenpHas pa60Ta CTYACHTa COCTOUT B BBIIIOJIHCHUU 3aJaHUM THUIIOBOTO pacucra,
Oq)OpMJIﬂCMOFO OTACJIBHBIM OTYETOM M 3allIMIIaCMOro CTyACHTOM.

Bonpocs! st CPC

Paznen 1. Meton koopaunat. KommiekcHble yucia, 1eicTBus ¢ HUMHU. Bektopsl. JIuneiinbie
onepanuu Haja BekTopamu. CkansipHOE IPOU3BEIEHNE BEKTOPOB U €ro cBoiicTBa. CrucreMa BEKTOPOB.
Pa3noxeHne BeKTopa 1o CUCTEME BEKTOPOB.

Marpunsl. JletictBus Hag matpuniamu. O6patHas matpuiia. Panr matpuiisl. OnpenenuTena.
CBolicTBa onpeaenuTeen.

Paznen 2. ®dynkumu. OCHOBHbBIE 3J€MEHTAapHble (YHKIMH, MX CBOMCTBA M TIpaduku.
CaoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTPE3KeE.

Pa3nea 3. [lpousBogHas GyHKIMU ee reoMeTpudeckuil U gpusndeckuil cMeici. [IpousBonHas
CYMMBI, IPOU3BEIECHUS U YaCTHOTO. E€ reoMeTprueCcKUil CMBICI U CMBICII B IIPUKJIAJHBIX 3a7a4ax.

Pasnen 4. OnpeneneHHbIN HHTETPAl KaK Mpeest HHTeTpaibHOM cCyMMbl. OCHOBHBIE CBOMCTBA
ompeneneHHoOro wuHrerpana. lIIpousBomHas uHTErpana IO IIEPEMEHHOMY BEPXHEMY IIpElElly.
®opmyna Hprorona-JleiiOHuna. BrlunciieHne ompeneneHHOro HHTErpajlia: HWHTErpUpOBaHUE IO
4acTsIM U MO0jAcTaHOBKOH. IlpnOnmkeHHOE BBIYMCICHHE ONPEIENCHHOIO WHTerpaia: (opMyIbl
IPSIMOYTOJIBHUKOB, Tparnenui u Cumrncona. HecoOGcTBeHHble nHTErpasnsl. Mcnonab3oBanue noHATHS
OIIPEJIETICHHOT 0 UHTETpaja B SKOHOMUKE.

Pa3nea S.

YucnoBele psaasl. CxomgumocTh W cymma psaa. HeoOxomumoe yciaoBHE CXOIMMOCTH.
[eiictBrs co cXoaamuMucs psigaMu. YHUCIIOBBIE PAIbI C MOJOXKUTEIBHBIMH YileHaMu. JlocTaTouHbIE
NpPU3HAKU. YCIOBHBIE CXOJUMOCTH MareMaTh4yeckue: cpaBHeHus, JlamamOepa, paauKaabHBINA
npusHak Kouu, uaterpansubiil npusHak Komm. 3HakonepeMeHHble psiibl. AOCONIOTHASI M yCIOBHAs
cxoauMocTu. 3Hakouepeaytomuecs psaasl. [Ipusnax Jleiibnuna.

OyHkoHanpHbIe psaabl. Ob6macte cxomumocTd. [loHsTHE paBHOMEpPHON CXOIMMOCTH.
Teopema cxonumoctu YeOwimeBa. Teopema. Beitepiirpacca. CBoiicTBa paBHOMEPHO CXOASIIMXCS
psaaoB. Crenennsle psabl. Teopema AbGensa. Panpuyc cxomumoctu. OCHOBHBIE CBOMCTBA CTETEHHBIX
psnoB. Paznoxenue Qynkuuii B crenmeHHble psupl. Psg Teitnopa m Maxiopena. Ilpumenenue
CTETNEHHBIX PAJOB K MPUOIUKEHHBIM BBIUYUCICHUSM.

Pazgen 6. OcHoBHble moHsATUA. JuddepeHuunanbHple ypaBHEHUS C Pa3AesIOIIUMUCS
nepeMeHHbIMU. OpHOponHble AupdepeHnnanbHble ypaBHEHHUs MepBoro mnopsaka. JIuHeliHble
muddepeHaIbHbple  YpaBHEHHUS  [IEPBOrO  MOpPSAKA. JuddepeHunanbaple  ypaBHEHUS,
JIOIyCKAoIUe MOHWKeHUe nopsiaka. JIunelHsle nuddepeHanbHble YpaBHEHUS! BTOPOTO MOPsIKa
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C TOCTOSSHHBIMH  Kodddummentamu. Vcmonp3oBaHnue
SKOHOMMYECKOM JUHAMUKE.
®onn  oueHouHblx MarepuasioB (OOM) s

nuddepeHITaATbHBIX

MPOBEICHUS

ypaBHEHUH B

arTeCcTalinun YPOBHA

c(OpPMUPOBAHHOCTH KOMITETEHIIMI O0O0Yy4aloIUXCs MO AUCHUIUIMHE O(OpPMIIAETCS OTICIbHBIM

JIOKYMEHTOM.

6.1. KuuroodecneuyeHHOCThH

6. YYUEBHO-METOANYECKOE U UHO®OPMAIIMOHHOE OBECHHEYEHUME JUCHUIIJIMHBI

KHUT'OOBECITEUEHHOCTbD
HanmeHnoBanue nuTepaTtypbl: aBTOp, Ha3BaHUE, BUJI H3JaHU, l'on
Hanuuue B 21€KTpOHHOM
U3/1aTEeIHCTBO W3/1aHMs
karasiore ObC
OcHOBHas JUTEpaTypa
1. Kpatkwuii kypc Bbiciieii MaTeMaTrk : yueOHuK : [16+] / K. B. 2020 | https://biblioclub.ru/index.php?
Bannun, ®. K. Banaun, B. U. xxeddans u ap. ; nox oodur. pex. K. page=book&id=573171
B. bannuna. — 4-¢ u3n., crep. — Mocksa : Jlamkos u K°, 2020. —
512 c. : min. — ISBN 978-5-394-03643-9.
2. Bynak, b. A. Maremaruka. COOpHHK 33724 110 YTIyOJIeHHOMY 2020 |https://znanium.com/catalog/pro
Kypcy : yueOHo-MeToauueckoe nocobue / b. A. Bynak, H. JI. duct/1201320
3omoTtapesa, FO. A. Ilonos [u ap.] ; mox pen. M. B. @enorosa. -
5-e u3z. - Mockaa : Jlaboparopus 3uanuid, 2020. - 329 c. - (BMK
MI'VY - mkone). - ISBN 978-5-00101-707-3.
2. Beicnias MaTeMaTHKa JJIsl 5KOHOMHCTOB: COOPHUK 327124 : 2019 | https://znanium.com/catalog/pro

yuebHoe nocodue / I'. U. boopuk, P. K. I'punnesuutoc, B. 1.
Martsees [u ap.]. - 3-e uzn., uctp. - Mocksa : UHOPA-M, 2019. -
539 c. - (Bsicmee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-
010074-6.

duct/989742

HononaurenbHas autepaTtypa

1. Kypc BbIcIIeit MaTeMaTHKH JJ1s1 SKOHOMHUCTOB : YYEOHUK / IO 2021 | https://znanium.com/catalog/pro
pen. P.B. CaruroBa. — Mocksa : UHOPA-M, 2021. — 647 c. — duct/1735644
(Boicmiee oopaszoBanue: bakanaspuar). — DOI 10.12737/13680.

- ISBN 978-5-16-011091-2.

2. Maremaruka : yueOHoe mocooue / FO. M. Jlaaunos, JI. H. 2019 |https://znanium.com/catalog/pro

Kypbenxo, I'. A. Hukonosa [u np.] ; mox pex. JI. H. XKyp6enko,
I'. A. HukonoBoii. — Mocksa : UTHDOPA-M, 2019. — 496 ¢c. —
(Beicmee obpazoBanue: bakanaspuar). - ISBN 978-5-16-010118-
7.

duct/989799

6.2. [lepuoanueckne N3IaHUs

1. 3Bectus By30B. MaremaTuka

2. Marematuyeckoe MOJIeTUPOBaHHE.
3. AnddhepeHnmanbHbpie ypaBHEHNSI.
4. Ycnexu MaTeMaTHYeCKUX HayK.

6.3. UuTepHeT-pecypchl

1. O6pazoBarenbHbIe pecypchl — hitp://window.edu.ru/

2. O0pa3oBarenbHbII MaTeMaTHYECKUH caiiT — hitp://www.exponenta.ru/

3. Maremarunyeckag sn1mukinoneaus — http://allmath.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JTUCHUIIJINHBI



https://biblioclub.ru/index.php?page=book&id=573171
https://biblioclub.ru/index.php?page=book&id=573171
https://znanium.com/catalog/product/1201320
https://znanium.com/catalog/product/1201320
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/1735644
https://znanium.com/catalog/product/1735644
https://znanium.com/catalog/product/989799
https://znanium.com/catalog/product/989799
http://window.edu.ru/
http://www.exponenta.ru/
http://allmath.com/
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Jlnst peanu3anuy TaHHON JUCIUTUIMHBI UIMEIOTCS CIIEIUABHBIC TIOMEIICHHS TSI TIPOBEICHHSI
3aHITHIA JIEKIMOHHOTO U MPAaKTHYeCKOoro tumna. [Ipaktuueckue paboThl MPOBOAITCS B JTa0OPaTOpHH
YHCICHHBIX METOI0B (405-3).

[TepeueHsb UCTIOIB3YEMOT0 JTUIICH3UOHHOTO IIPOTPAMMHOTO 00ECIICUCHHS:

1. Microsoft Excel
2. Maple
3. MATLAB



7
Pabouyio nporpammy cocrasmui: //
oy e
A.T.H., npodeccop kad. PAnIl Manadeepa A.A. 7’

Penensent (npezncraButens paGotonarens): / Cx%//

3aMeCTHTENb TupekTopa mo pazsutuio 000 «bananc» Koxun A.B.

IIporpamMma paccMoTpena u on06pena Ha 3aceaHuy xapenper DAnII
Iporoxon Ne 7/ or J0. 045 202 rozma
3aBenyrommii kadenpoit ®Awull x.¢.-M.H., norent Bypkos B.JI.

Paboyas mporpamma paccMmoTpena u onobpeHa Ha 3acelaHHM y4eOHO-METOAMYECKOH KOMHCCHH
HanpasiieHHs 38.03.01 «DkoHOMHKA»

IIpoTokon Ne d or_%).0} J02Arona _3 /
e

Ipencenarens komucenn: 1.5.1., npodeccop 3axapos [1.H.
//
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JIMCT IIEPEYTBEPXJEHUSA
PABOYEM ITPOI'PAMMBI JUCHUIIIUHBI

Pabouas nmporpamma ogoOpena ua 20 /20 y4eOHBIii To/1a

[Iporokon 3acenanus kadeapst Ne OT rojaa

3aBenyromuit kadeapoit

Pabouas nmporpamma ogoOpena Ha 20 /20 y4eOHBIi To/1a

[Tporokon 3acenanust kKageapnr Ne OT rojaa

3aBenyromnuii kageapoit

Pabouas mporpamma ogobpena Ha 20 /20 y4eOHBIN Toaa

[Tporokon 3acenanus kadpeapsl Ne oT roja

3aBenyronmii kKageapoit

JIMCT PETUCTPAIIMA U3MEHEHUM
B pab04yI0 MPOrpaMMy JUCIHHUILTHHBI
MATEMATHKA
00pa3zoBaTeIbHOM MPOrpaMMbl HanpaBJieHus: TOATOTOBKHU 38.03.01 Dxonomuxka,

HAIPAaBIEHHOCTH (IPOPHITB) « IKOHOMUKA NpeOnpusmuil u opeanuzayuiiy (baxaraspuam)

OcHoBaHue
Howmep BHeceHbI n3MEHEHHUs B YacTH/pa3 ielbl Hcnonnurens
N (HOMeEp | Aara MpoTOKoJIA
U3MEHEHUS paboueii mporpaMMsl 014(0)
3acemanus Kadeapsl)

1

2

3aBenyrouuii kadeapoit /

Toonuce DOUO
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