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1. MIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
AUCHUIIJIMHE, COOTHECEHHBIX C HJIAHUPYEMbIMH
PE3YJIbBTATAMHU OCBOEHMHMSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

1.1. Lenpro u3ydeHust AUCHUIUIMHEBI «MaTeMaTHKa» SBISIOTCS TEOPETUYECKAs U
IPAaKTHUYECKas IOATOTOBKa OyAyIIMX BBIIYCKHMKOB B 00JIaCTU MaTeMaTHKH,
HEOOXOOUMOW  JJii  TPaMOTHOM  MareMaTudeckol  (OpMYyJIMPOBKU  JIFOOBIX
TEXHUYECKUX WM COLMAIbHO-IKOHOMUYECKUX 3aJlady; BbBIOOpAa MaTeMaTHYECKOro
amnrapara JJisl UX MOJECIHPOBAHUS W PELICHMS; YMEHUS aHAJIU3UPOBATH MOJyYECHHBIE
pe3ynpTaThl M HUCIHONB30BaTh MX B  CBOEH MPAKTHUECKOH NpoecCHOHaTbHOU
NEATEIBHOCTH B PEIICHUM TEXHUYECKUX, YNPABICHYECKUX, HUCCIIEIOBATEIBCKAX WU
HDKOHOMHYECKHUX 3a]1a4.

1.2. W3yuenume nuciuiuiiHbl «MaTemMaTtuka» CHOCOOCTBYET — PEIICHHUIO
CIIEAYIOIIUX 3a1ay:

- Pa3BUTHE JIOTUYECKOTO U AITOPUTMHUYECKOIO MBIIIJICHUS CTYCHTA;

- BbIpa0OTKa YMEHHUS MOJEIUPOBATh peajbHble (PMHAHCOBO-I3KOHOMUYECKUE
IIPOLIECCHI;

-OCBOCHME  IIPUEMOB  HCCIIEOBAHUS M DPCIICHUA  MaTEeMaTU4ECKU
(dbopMann30BaHHbIX 3a/1a4,

- BBIpa0OTKAa YMEHUS aHAIU3UPOBATh MOITYUYEHHbBIE PE3YIbTAThI,

- Pa3BHUTHE HABBIKOB CAMOCTOSITEJIBHOTO M3Y4YEHUs HAYyYHOW JIMTEPATypPhl MO
MaTeMaTUKE U €€ PUIOKEHHUSIM.

1.3. Tlpouecc wu3ydyeHus AUCHUIUIMHBI HampaBieH Ha (HOpMUPOBAHHE
CHEAYIOINX KOMIETEHIINM:

Oouexynomypnote (OK)
Koo Haumenosanue u(unu) onucanue KomnemeHyuu
KOMnemeHuuu
OK-6 CIOCOOHOCTBIO K CAMOOPTaHM3AIMK U CaMO0OpPa30BaHUIO
Ilpogpeccuonanwvuuie (I1K)
Koo Haumenosanue u(unu) onucanue komnemeHuyuu
KOMnemeHuuu
IIK-10 BJIaJJ€HUEM HABLEIKAMHU KOJIMUECTBEHHOI'O ¥ KAUECTBEHHOI'O aHaIn3a
uH(OpMAaIUY TIPYU PUHATUH YIIPABICHUECKUX PEIICHUHN, TOCTPOCHUS
HYKOHOMHYECKUX, (PMHAHCOBBIX U OPTaHU3AIIMOHHO-YIIPABICHYECKUX
MOJIEJIeH IMyTEM UX aJlallTallid K KOHKPETHBIM 3aJja4aM yIpaBiIeHUs

1.4. B pe3ynbrare u3ydeHus JUCIUTUINHBI CTYICHT JOJDKEH:

3namu:

— METOJbI U IPUEMBI 00PaOOTKH KOJTUYECTBEHHOU MH(POpMAIIUU

— OCHOBHBIE MOHATHUSI U METOJbl AHATUTUYECKON reOMEeTpHH, JTUHEHHON anreOpsl,
nudepeHnanbHOr0 U UHTErPaIbHOTO UCUUCICHUS

Ymems:

— HCTIOJH30BaTh MAaTEMATUYECKYI0 CUMBOJIMKY JIJISl BRIPQXKCHHUS KOJUYECTBEHHBIX U
KaueCTBEHHBIX OTHOIICHU 0OHEKTOB,;




— OPUMEHATH METOJIbl MATEMATUYECKOTO aHaJIN3a JIJIsl PEIICHUSI MHKEHEPHBIX 3a/1a4

Bnaoemo:

— cmocob0aMu  HAIJISITHOIO rpauIecKoro MPEJACTaBICHUS  PE3yJIbTaTOB
HCCJICIOBAHUS

— HaBBIKAMU MNPUMEHEHUSI COBPEMEHHOTO MaTEMaTUYE€CKOTO WHCTPYMEHTapus IJis
pEIICHNS] MaTEMaTHICCKUX, PU3NUECKUX U XUMHUYECKUX 3a7ad.

2. MECTO YYEBHOM AUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Jucouninnaa «MaTeMaTHKa» OTHOCUTCS K 0a30Boi yacTu O10ka b1.

N3yuenue nucuuniauHel «MareMatrukay TpedyeT OCHOBHBIX 3HAHUM, YMEHUHN U
KOMIIETEHIIMI CTYJIEHTA [0 KypCY MaTEMATUKHU CPEIHEN IIKOJIBI.

JlvucuunnvHa aBiseTCs NPEAIECTBYIOMEH Il U3YUYEeHUsST JUCUUTUINH « Teopus
BEPOSITHOCTEM M MaTeMaTHyecKas  CTaTUCTHKa», «MeToabl  NPUHATHA
VIPABJICHYECKUX  PEHICHUI, «bHU3HEC-TIIIAaHUPOBAaHWE  HA  NPEANPHUATHU
(opranuzanum)», « AHAJIN3 U JUArHOCTHUKA (PUHAHCOBO-XO3SIMCTBEHHOU JIEATEIIbHOCTH
Ha MPEANPHUATUN (OPTaHU3ALINHN )».

3. OFBEM JUCHUIIJIMHBI B BAYETHBIX EIUHUIIAX

Ne Buanl 3anaTuii Buasbl koHTpOJIs
n/m | HaumeHoBaHue MOXYJISI H T€MbI 2 = =
y4eOHO# JIMCIUIITHHBI é = § “é % =
e K o =y = =
Ze | |2 E)s5e 2 s | =
@S¢ E| EE S3E58 S48« 2
S = & 25 =8 8¢ 24 g&| =2
Sgo| E|l 538358 838|253
e 89 21 81 S8zl S >l = =
= I R B3R f0s L£dfalmnl
1 2 3 4 |5 6 7 8 9 10
1 | Moayas 1. Beenenue. OcHOBBI 24/0,67 | 2 1 - 21
JIMHEHHO ajredpbl
2 | Tema 1.1. OCHOBHBIE TTOHATHUSA 4/0,11 1 3
JMHENHON anreOpsl
3 | Tema 1.2. Pemenue cucrem 10/0,28 1 9
JIMHENHBIX YPABHEHUN
4 | Tema 1.3 Matpuiisl 1 ux 10/0,28 | 1 9
MPUMEHEHUE K PEIICHUIO CUCTEM
JIMHENHBIX YPABHEHUN
5 | Moayasb 2. OcHoBbl BekTopHoii | 20/0,56 | 1 2 - 17
aJredpsl
6 | Tema 2.1. OCHOBHBIE ITIOHATHUSA U 4/0,11 1 3
OTpeIeTICHUS
7 | Tema 2.2. [lepemHOXEHUE 16/0,44 2 14
BEKTOPOB
8 | Moayab 3. AHaTuTHYeCKasi 24/0,67 | 1 1 - 22
reoMeTpus




Ne Buabi 3ansituii Buabi koHTpOJIS
n/n | HanMeHoBaHMe MOXYJIS M TeMbl | £ > =
Y4eO0HOIi THCIHIITHHbI = E ¥ g é =
= 55| @8 g
2z~ /2 E5E E |8 £
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22F E| EE5:152 3925 5
HEEE B IEdE 30 2da snl
9 | Tema 3.1. Cucrembl KOOpIUHAT 4/0,11 4
10 | Tema 3.2. Pa3iuuHble BUIBI 4/0,11 1 3
YpaBHEHUH MPSAMON Ha TNIOCKOCTH
11 | Tema 3.3. YpaBHEHUS TIIOCKOCTH 6/0,17 6
Y IIPSIMOM B IPOCTPAHCTBE
12 | Tema 3.4. KpuBsie BTOporo 6/0,17 |1 5
TOPsI KA
13 | Tema 3.5. IToBepxuoctu Broporo | 4/0,11 4
TOPsI KA
14 | Moaynnb 4. BBenenue B 36/1 1 |2 - 33
MaTeMaTHYeCKHii aHAJIN3
15 | Tema 4.1. dyHKIUSA 6/0,17 |1 5
16 | Tema 4.2. Ilpenen 10/0,28 1 9
nocienoBareabHOCTH. [Ipenen
byHKIIMN
17 | Tema 4.3. CriocoObI BEIYUCIICHUS 10/0,28 10
npeneno. CpaBHEHHE
OECKOHEYHO MaJbIX (PYHKIMH
18 | Tema 4.4. HenpepbIBHOCTb 10/0,28 1 9
(GYHKIIMY B TOUKE U Ha
npoMexyTke. Touku pa3pbiBa, UX
KJaccuuKranms
19 | Tema 4.5. Tlonstue npousBoanoi | 24/0,67 |1 1 22
¢yskun. {uddepenumrpyemMoctsb
¢dbyukun. [IpaBuna HaxoXACHUS
npou3BOHON U nuddepennmana
20 | Tema 4.6. IIpousBonHas cinoxHou, | 16/0,44 1 15
00paTHOM U MapaMeTpudecKu
3a/laHHON (PyHKIIHU.
[TpousBoaHbie U AU epeHnaIb
BBICIIUX MOPSIIKOB.
Hroro 144/4 6 |8 - 130 |1 - DK3
22 | Monyas 5. lupdepennmansuoe | 28/0,78 |1 |2 - 25
HCYHC/IeHHe (PYHKIUH OHOMH
nepeMeHHOH
23 | Tema 5.1. OcHOBHBIE TEOPEMBI O 12/0,33 |1 11
nudepeHIpyeMbIX (DYHKITUIX
24 | Tema 5.2. [IpumeHenue 16/0,44 2 14
MIPOM3BOTHOM ISl HCCIIEIOBAHUS
byHKIIMN
25 | Moayas 6. Diaementsl Boiciein | 16/0,44 2 - 14
aJaredpsnl




Ne Buabi 3ansituii Buabi koHTpOJIS
n/n | HanMeHoBaHMe MOXYJIS M TeMbl | £ > =
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26 | Tema 6.1. OCHOBHEBIE CBEIEHHUS O 8/0,22 1 7
KOMILICKCHBIX YHCIIax
27 | Tema 6.2. OCHOBHBIE CBEICHUS O 8/0,22 1 7
panMOHATBHBIX (YHKIHIX
28 | Moayasb 7. Heonpenenennbrii m | 32/0,89 |2 |1 - 29
onpeaejeHHbI HHTErpaJl
29 | Tema 7.1. IlepBooOpazHasi. 10/0,28 | 1 9
HeonpeneneHHbIi HHTErpa ¥ €ro
cBoyicTBa. MeTon
HETOCPECTBEHHOTO
WHTETPUPOBAHUS
30 | Tema 7.2. MeTobl BEIYUCIEHUSA 10/0,28 1 9
HEOIPEICIICHHBIX HHTETPAJIOB
31 | Tema 7.3. UaTerpupoBanue 12/0,33 |1 11
palroHaIBHBIX, HPPAIIMOHATBHBIX
U TPUTOHOMETPUYUECKUX (DYHKIIMH
32 | Tema 7.4. OnpenencHHBIN 16/0,44 |1 |1 14
UHTETpaJ, ero CBOMCTBA U
PUIOKCHHUS
33 | Tema 7.5. HecoOcTBeHHBIE 16/0,44 | 1 15
UHTETpasbl ¢ 0ECKOHEUYHBIMU
npeJiellaMy U OT HEOTPAaHHYEHHBIX
byHKIMI
34 | Moayab 8. ®yHKIUH 36/1 1 |2 - 33
HECKOJIbKHUX MepeMeHHbIX U UX
audpdepeHuMpoBaHue
35 | Tema 8.1. OyHKIIUU HECKOIBKHUX 8/0,22 1 7
IEPEMEHHBIX
36 | Tema 8.2. [luddepenuupoBanue 14/0,39 1 13
(GYHKIMI HECKOJIBKUX
TIEPEMEHHBIX
37 | Tema 8.3. Hexotopsie 14/0,39 1 13
NPUIIOKCHUS YaCTHBIX
IPOU3BOTHBIX
HUtoro 144/4 6 |8 - 130 |1 - OK3
Beero 288/8 12 |16 |- 260 |2 -- DK3,
K3




4. COIEP) KAHUE YYEBHOM JUCIUIIJIAHBI
Monayasb 1. OcHOBBI JIMHEHHOMH anare0psl (24 yaca)
Tema 1.1. OcHOBHbBIE OHSATHS JIMHEHHOH ajredopsl (4 yaca)

OnpenenuTenn BTOPOro U TPETHErO MOPSAKOB, UX CBOMCTBA. Anredpandeckue
JOTIOJTHEHUs 1 MUHOpPBI. Onpenenutenu N-ro nopsaka. Beiuuciaenue onpeneauTens
Pa3IoKEHHEM 10 CTPOKE (CTOJIOITY).

Buowvl yueonwix 3anamuii:

Jlexms: OcHOBHBIC TOHATHSI TUHEWHOHN anreOpbl luac

Tema 1.2. Pemienue cucrem JimHeiiHbIX ypaBHeHuii (10 yacoB)
Cucremsl U3 IBYX U TpeX JMHEWHbIX ypaBHeHud. [IpaBuiio Kpamepa. Cuctemsl
W3 1 JJMHEWHBIX YPABHEHUU C 71 HEU3BECTHBIMH.
Buowt yueonwvix 3anamuii:
[IpakTnueckoe 3ansTue: PemieHne cucTeM JIMHEWHBIX YPaBHEHUN 1 gac

Tema 1.3. MaTpunbl 1 X NPpUMEHEHHE K PELICHUIO CHCTEM JTHUHEMHBIX
ypaBHenuii (10 yacoB)
Matpuiipl, AeiicTBus ¢ HUMU. [loHaTHE 00paTHOM MaTpHIlbl. MaTpUiHast 3aMUCh
CHUCTEMBI JIMHEUHBIX YPABHEHUM.
Buowt yueonwvix 3anamuii:
Jlexums: Marpuipl 1 UX TPUMEHEHHE K PELIEHUIO CUCTEM  lHac
JIMHEWHBIX YPABHEHUN

Monayab 2. OcHOBBI BeKTOPHOU ajredpsl (20 yacos)
Tema 2.1. OcHOBHbBIE MOHATHS U onpenenaeHust (4 yaca)
CucreMbl KOOpJAUHAT HA NMPSIMOM, MIIOCKOCTH U B pocTpaHcTBe. [IpocTpancTBa

R2 u R3. Bexkropsl. Jluneinnbple onepaunn Haj BekTopaMu. lIpoekumn BexTopa Ha
ocb. Hanpagnstoue KOCUHYChI U JUIMHA BeKTOpa. KOOpAMHATHI IEHTpa MacC CUCTEMBI
TOYEK.
Buowt yueonwvix 3anamuii:
Jlexkuus: OCHOBHBIE MOHSTHUS U ONPEICIICHUS lygac

Tema 2.2. IlepemHo:xeHue BekTopoB (16 yacoB)

CkansipHOE MPOW3BEICHNUE BEKTOPOB M €ro CBOWCTBA. /[MHA BekTOopa M yroiu
MEXIy BEKTOpaMH B KOOpAWHATHOM (opMe. YCIIOBHE OPTOrOHAIBHOCTH JIBYX
BEKTOPOB. PDUZNYECKUN CMBICII CKAUTSIPHOTO MPOU3BEACHUS.

BekrtopHoe mpousBeneHHE BYX BEKTOPOB, €r0  CBOMCTBA. Y CIIOBUE
KOJUTMHEAPHOCTH JIBYX BEKTOPOB. |'€OMETpHUYECKUI CMBICI OIpPENENUTENss BTOPOTO
nopsiaKa.

CMelaHHOE  TNPOM3BEAECHUE TpPeX  BEKTOPOB. [ 'eoMeTpuueckui  CMbICH
OIIPEIEIIUTENS TPETHETO MOPSIKA.

Buowt yueonwvix 3anamuii:

[IpakTiueckoe 3anaTue: ApupMETHUECKHUE OTIEpAllUU C BEKTOPaAMHU 2
qaca



Monayas 3. AnaauTudeckasi reomerpus (24 gyaca)
Tema 3.1. Cuctembl koopauHar (4 yaca)

JexkaproBa mNOpsMOYrojpHas CUCTEMA KOOPAMHAT HAa IUIOCKOCTH U B
npoctpaHctBe. [lomsipHble  KOOpAWMHATBI Ha IUIOCKOCTH. LlWimmHapuuyeckne u
chepuyecKkue KOOpAMHATHI B MPOCTpaHCTBE. Paznmuunbie crnocoObl 3aaHus JUHUA U
MTOBEPXHOCTEN B MPOCTPAHCTBE.

Tema 3.2. Paziimunble BUIbI yPaBHEHUI MPsIMOii HA MJIOCKOCTH (4 yaca)

VYpaBHEeHUsI JIMHUA Ha TUIOCKOCTH. PasnuuHbie (opmbl ypaBHEHHS MpAMOM Ha
IUIOCKOCTH. YTOJI MEXKAY MPSAMBIMHU. PacCTOSIHUE OT TOUKH JI0 IPSIMOM.

Buowt yueonwvix 3anamuii:
IIpakTyeckoe 3ansTre: Y paBHEHUE NPSAMOM HA INIOCKOCTH 1 gac

Tema 3.3. YpaBHeHHsI IVIOCKOCTH U NPSIMOi B mpocTpaHcTBe (6 4acoB)

YpaBHEHUSI IUIOCKOCTHM M MPSMOW B IIPOCTPAHCTBE. YTOJ MEXIY NPSIMOM U
IJIOCKOCTBIO. YTOJI MEXY IUIOCKOCTAMU. YTOJI MEXKIY IPAMBIMHU.

Tema 3.4. KpuBbie BTOporo nopsiaka (6 1acon)

KpuBble BTOpOro mnopsaka: OKpYXHOCTb, JJUIMIIC, rumepbosia, mapaboia, uX
IE€OMETPUYECKUE CBOMCTBA M ypaBHEHHdA. [IpuiiokeHHMs IeOMETpUYECKUX CBOMCTB
KpUBBIX  (UCIOJIb30BaHME  (POKAIbHBIX  CBOMCTB, MAaTe€MaTU4YeCKUE  MOJEIU
(bopmooOpazoBaHusi OMOJIOTMUECKUX, TEXHUYECKUX U IPYTHX OOBEKTOB).

Buowt yueonwvix 3anamuii:
Jlexums: Kpuseie Broporo nopsuka l4gac

Tema 3.5. [loBepxHOCTH BTOpPOro nopsiaka (4 yaca)
VYpaBHEHHE TOBEPXHOCTH B NPOCTpaHCTBE. LIMMMHIpUYECKHWE TOBEPXHOCTH.
Cdeprl. Konychl. Dmmuncouasl. ['mnepOonouasl. [lapabomounbl. I'eomerpuueckue
CBOMCTBA ATUX MOBEPXHOCTEH, HCCIIeIOBaHUE UX (POPM METOIOM CEUCHUIA.

Moayab 4. BBenenue B MaTeMaTnueckuii anaaus (36 yacon)
Tema 4.1. ®ynkuus (6 4acon)

MmnoxecTBo BemiecTBeHHBIX uncen. Oynkmnusa. O61acTe ee onpeneaecHus.
CniocoOn1 3amanusi. [loustue kpuBoil. OCHOBHBIE dJIEMEHTApHbIE (PYHKIIUU, UX
cBoiictBa W rpaduku. Croxubsie U obpaTtHbie QyHKIHHU, ux rpaduku. Kiace
AJIEMEHTApHBIX (PYHKUIMH.

Buowvl yueonwvix 3anamuii:

Jlexums: OyHKIUA lgac

Tema 4.2. Ilpenea nocienoBareabHocTu. [lpeaen pynkmun (10 yacon)

DJIeMEeHThl MaTeMaTH4YeCKOW JOTruku. HeoOxoaumMoe U I0OCTAaTOYHOE
ycnoBus. [lpsimast u oOparHas Teopembl. CHMBOJIBI MaTeMaTHYECKON JOTHKH,
X ucnonp3zoBanue. buanom Herotona. @opMyibl COKPAIIEHHOIO YMHOXKEHUS.

OneMeHThl TONOJOIMH. YMCIOBBIE MOCIENOBATEIBHOCTH, HUX POJb B
BBIYMCINTENBHBIX Ipoueccax. llpemen 4uciIoBOM — IOCIENOBATENBHOCTH.



CraOwin3anysi 3HaKa y WWIEHOB IIOCJIEA0BATEIBHOCTH, HWMEIOUIEH Mpeaen.
Cy1iiecTBOBaHUE Mpeaeiaa MOHOTOHHOM OTpaHUYEHHOM MOCIIE10BATEIBHOCTH.

[Ipenen dbynkiuu B Touke. [lpenen ¢pyHkuuu Ha 6eckoHeyHOoCTH. [Ipenen
MOHOTOHHOU (PYyHKIIMH.

Buowvl yueonwix 3anamuii:
[Ipaktuueckoe 3anstue: . [Ipenen nocnenoBarensHocTu. [Ipenen 1 yac
byHKIIIN
Tema 4.3. Cioco0bI BbruncjieHus: npeaeoB. CpapHeHHe 0€CKOHEYHO MAJIbIX
¢pyuxumii (10 yacos)

beckoneuno wManeie (QyHKIMHM B TOYKe, HUX cBoicTBa. CpaBHEHUE

O6eckoneuHo ManbiX pyHkIuid. CumBoasl 0 u OO .
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKe U HA poMeskyTKe. (10 yacoB)

Touku pa3pbiBa, UX KJIacCUPUKALUA

HenpeppiBHOCTH  (QyHKIMHM B TOYKe. HemnmpepbIBHOCTH OCHOBHBIX
eMeHTapHbIX (pyHkuuil. Touku paspbiBa, ux kinaccupukanus. CpoiicTBa
(GyHKUMI, HENpEephIBHBIX Ha OTPE3KE: OrPaHUYEHHOCTb, CYIIECTBOBAHUE
HauOOJbIIEr0 W HAUMEHBIIEr0 3HAYEHHUH, CYIIECTBOBAHHE MPOMEKYTOUYHBIX
3HAYECHUU.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstie: HenpepblBHOCT (PYHKIIMU B TOUKE U Ha 1 vac
IPOMEKYTKE

Tema 4.5. Ilousitue npousBoaHoii pynkuuu. {nddepenuupyemocts pyHKIMHU.
IIpaBuia HaxoxkaeHNsI MPOU3BOAHON U Tu(Pepenunana (24 yaca)
[Tonsitue dynknun, auddepenuupyemoit B Touke. Juddepenuman
dyHKIIMHU, €ro reomeTpuyeckuii cMmbicia. OOIee MpeACTaBICHUE O METoJ1ax
nuHeapuszauuu. [IpousBomHass ¢GyHKIIMH, €€ CMBICI B Pa3IMYHBIX 3ajadax.
YpaBHEHHE KacaTelibHOW K KpPHUBOM B JaHHOW Touke. IIpaBuia HaxoxaeHUs
MPOU3BOIHON U nuddepeHnmnana.
Buowt yueonwvix 3anamuii:
Jlexuus: [TonsiTue mpou3BOAHON (PYHKIIMH. lygac
Huddepenuupyemocts pynkiuu. [Ipasuna
HaXO0XXJICHUS TPOU3BOIHOM U AudpepeHimana

[Ipaktuueckoe 3anstue: [loHsTHE MPOU3BOAHON (DYHKIIUH. 1 gac
Huddepennmpyemocts pynkiuu. [Ipapuna
HaxXO0KJICHUS TIPOM3BOIHOM 1 qudpepeHimana

Tema 4.6. Ilpou3BoaHast CJ10:KHOM, 0OPATHOM 1 MAapaMeTPUUYECKHU 3a]aHHOI
¢pynkunu (16 yacon)

[IpousBonHass cioxxHoM u oOpatHor (Qynkiuu. duddepenuupoBanue
byHKUMH, 3aJaHHBIX mnapaMmeTpuuecku. I[lpomsBogubie u nuddepeHImanb
BBICIIIUX MOPSIKOB.

Buowl yueonwix 3anamuii:
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[IpakTiueckoe 3ansaTue: Boryncnenue npon3BoAHON QYHKINH 1 vac

Monayas 5. InddepennuaibHoe ucuncjieHue PyHKIUU OTHOM
nepeMeHHoM (28 yacos)
Tema 5.1. OcHoBHBIe Teopembl 0 Tu(GepeHuMpyeMbIX PpyHknusx (12 yacon)
Teopema Pepma. Teopemsbl Posuisa, Jlarpanxa, Koiiu, ux npuMeHEHUE.
[IpaBuno Jlonutansa. ®opmyna Teitmopa ¢ OCTaTOUYHBIM wWieHOM B (opme

Jlarpamxa. Ilpencrasnenue gynkumii €, SinX, cosX, IN(L+x), (1+x)™ no
dbopmyne Teitnopa.
Buowt yueonwvix 3anamuii:
Jlexums: OcHoBHBIE TeOpeMBI 0 TUPHEpEeHIIUPYEMBIX l4gac
byHKIUAX

Tema 5.2. [IpumeHeHune NPoOU3BOIHOM Ais UccaenoBanus pynkuuu (16 yacos)
Ycnosus MOHOTOHHOCTH byHKIIUN. DKCTpEMYMBI byHKIIHH,
HEOOXOUMOE YCIOBHUE, JOCTaTOYHbIE YCIOBHUS OJKcTpemyMa. OTbICKaHue
HauOOJBIIIEr0 W HAWMEHBIETO 3HaueHUM (QyHkuuu, auddepeHnupyemoit Ha
otpeske. MccnegoBanue BbIykiI0CTU (GyHKUMU. Touku nepernda. ACUMHOTOTHI
¢ynkuuii. Ilonsitue 00 acuMnTOoTHYECKOM pasnoxeHuu. OOmas cxema
uccienoBanuss (QYHKIMA W TOCTpoeHus ee rpaduka. KpuBuszHa minockoi
KpuBoi. Panmyc kpuBu3HBI. OBOJIOTAa W 3BOJIbBeHTAa. KpuBu3Ha M paanyc
KPHUBHU3HBI IPOCTPAHCTBEHHOW KPUBOU.
Buowt yueonwvix 3anamuii:
[Ipaktuueckoe 3ansatue: [lpunoxeHus mpou3BOAHON (PYHKIIMU 2
qaca
Moayab 6. JjiemeHTHI BbicHIel aaredopsl (16 yacos)
Tema 6.1. OcHOBHBIE CBeJeHHS 0 KOMILIEKCHBIX YHcJIax (8 yacoB)
KoMmmnekcubie uncna, neictBus Haj HUMU. M300pakeHre KOMILIEKCHBIX
yyuceal Ha IUIOCKOCTH. Moayslb M apryMEHT KOMIUIEKCHOTO — 4YHCIa.
AnrebGpandeckasi U TpUroHoMeTpuueckas (popmbl KoMIiekcHOTo uncia. Kopau u3
KOMILIEKCHBIX YHCEl.
Buowt yueonwvix 3anamuii:
[Ipaktnueckoe 3anstue: KoMriuiekcHbie uncna 1 yac

Tema 6.2. OcHOBHBIE CBe/IeHNsI 0 PALIMOHAJbHBIX PyHKUHSIX (8 YacoB)
Mpuorounensl. Teopema be3dy. OcHoBHas Teopema anreOpbl. Pasznoxenue
MHOTO4JIEHA C JIEHCTBUTENIbHBIMU KO3(h(UIIMEHTaMH Ha JIMHEWHbIE W KBaJpaTUYHbIC
MHOXXHTEIU. PaznokeHne palmoHaIbHBIX JpoOeit Ha mpocTeHime.
Buowvl yueonwix 3anamuii:
[IpakTiueckoe 3anatue: PanuoHanbHbie 1poOH 1 vac

Monayas 7. HeonpeaesieHHbIH U onpeejieHHbIA nHTErpaJ (32 yaca)
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Tema 7.1. IlepBooOpa3nas. HeonpenejeHHbIN HHTErPaJI M ero cBoiictea. Merox
HenocpeacTBeHHOro nurerpupoBanus (10 yacon)
[TepBooOpa3Has. Heonpenenennsiii WHTETpas 151 €ro CBOKCTBA.
HenocpencTBeHHOE HHTETPUPOBAHKE.
Buowvl yueonwix 3anamuii:
Jlexuums: OcHoBHBIE TeOpeMBI 0 TUPhEepEeHITUPYEMBIX lygac
bynknusx [lepBoodpasnas. HeonpeneneHHpii
HWHTETPAJI U €r0 CBOMCTBA. MeTO1 HEeMOCPEACTBEHHOTO
WHTETPUPOBAHUS
Tema 7.2. MeToabl BbIYMCJIEHUSI HeonpeaeJeHHbIX HHTerpasioB (10 yacos)
MeTtoapl MHTETPUPOBAHUS: METOJI MOJICTAHOBKH, MHTETPUPOBAHUE MO YACTSIM.
Hcnonp30BaHne TaOJIMI MHTETPAJIOB.
Buowt yueonwvix 3anamuii:
[IpakTnueckoe 3ansitue: (OCHOBHBIE METO/IbI BBIYUCIICHUS 1 gac
HEONPEIEIICHHBIX UHTETPAJIOB
Tema 7.3. UuTerpupoBaHue panuoHAJIbLHBIX, HPPANHOHAIbHBIX H
TpUroHoMerpudeckux ¢pynkuuii (12 yacos)
NHTterpupoBanue parmoHaIbHbIX, UPPALHOHAIBHBIX U TPUTOHOMETPUUECKUX
byHKIHHA.
Buowt yueonwvix 3anamuii:
Jlexums: HNHTerpupoBanne paurOHAIBHBIX, UPPALMOHAIBHBIX  l4ac
U TPUTOHOMETPUUECKUX QYHKIIUI

Tema 7.4. OnpeneJieHHbIH HHTErPaJl, ero cBoiicTBa U nNpuiaoxkenus (16 yacon)
3amauu, NPUBOIAIIME K MOHATHIO ONPENENIEHHOrO MHTerpana. OnpeneseHHbIN
uHTerpal u ero cpoiictBa. ®Popmyna HproToHa-JIeiiOHuIa, e€e TpUMEHEHWe JUIs
BBIUMCIICHUS ONPEAECIIEHHOTO HHTErpaIa.

KomnereHnuuu: uMeTh NpeAcTaBieHHE OO0 OINpeneeHHOM HHTerpajie M €ro
CBOMCTBax; yMEThb MWCIOJb30BaTh €ro I BBIYHMCIECHHS TE€OMETPUYECKUX U
(bU3MYEeCKUX BEIIUYHUH.

Buowt yueonwvix 3anamuii:

Jlexuus: Onpenenennpiii uaTerpan. Ero npuinoxeHus lygac

[IpakTnueckoe 3ansatue: OnpeneneHHblid HHTErpail. Ero npuinoxeHus 1 gac

Tema 7.5. HecoOcTBeHHBbIE MHTErPAJIbI ¢ 0€CKOHEYHBIMU TPeieIaMH U OT
HeorpaHu4deHHbIX PyHkuuii (16 yacos)
HecoOcTBeHHbIe HHTETrpalibl ¢ OECKOHEYHBIMU MIPEENIaMU M OT HEOTPAaHUYEHHBIX
(GyHKIMIA, UX CBOICTBA.
Buowt yueonwvix 3anamuii:
Jlexuns: HecoOcTBeHHbIe HHTETpabl C 0CKOHEYHBIMU luac
npenesaamMu U OT HEOTPAaHUUEHHBIX (YHKITHIA

12



Moayib 8. ®yHKIMU HECKOJbKUX NMepPeMEeHHbIX H UX
nuddepennupoBanue (36 yacon)
Tema 8.1. ®yHKIIMHU HECKOJIbKHUX NepeMeHHbIX (8 YacoB)
OYHKIIMM HECKOJNbKUX TmepeMeHHbIX. O6macts omnpenenenus. Ilpenen
dbynkuuu. HerpepbIBHOCTS.
Buowl yueonwix 3anamuii:
Jlexuus: DYHKIIUU HECKOJIBKUX TIEPEMEHHBIX luac

Tema 8.2. ludpPpepenuupoBanue GyHKIUN HECKOJIbKHUX NePeMEHHbIX
(14 yacoB)

Yactueie mpousBogubie. [lomubii auddepeniman, ero cBsi3b C YaCTHBIMU
npou3BoJiHbIMU. MHBapuantHOCTh (hopmbl nosiHOTO Auddepenimana. KacarenpHas
IUDIOCKOCTh W HOpPMajlb K TIOBEPXHOCTH. ['€OMETpHYECKHMH CMBICI IIOJHOTO
muddepennuana. YacTHble NPOU3BOJHBIE U TMONHBIE AU EpeHIHaAIbl BBICIIUX
nopsiikoB. Dopmyna Teinopa. HesBupie ¢dynkuuu. Teopema cCyiecTBOBaHMS.
HuddepenurpoBanue HEBHBIX QYHKITUH.

KomnereHuuu: BlaieTb METOJAMU BBIYMCIIEHUS YACTHBIX MPOU3BOJHBIX; YMETh
HAXOJIUTh MOJIHBIN AuddepeHman QyHKIUN HECKOJIbKUX TEPEMEHHBIX.

Buowt yueonwvix 3anamuii:

[IpakTueckoe 3ansitie: DOYHKIMU HECKOJIBKUX TIEPEMEHHBIX 1 gac

Tema 8.3. HexoTopbie Npu/ioxkeHns1 YaCTHBIX MPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIHMI HECKOJNBbKUX NepeMeHHbIX. HeoOxoaumoe ycnoBue
sKcTpeMyMa. JlocTarouHble yCIOBHUS. Y CIOBHBIM 3KCTpeMyM. MeToa MHOXKUTENEH
Jlarpan:xa. [Ipumepsl npruMeHEHUS TPU MOMCKE ONTUMAJIBHBIX PEIICHUM.
Buowt yueonwvix 3anamuii:
[IpakTuueckoe 3aHsaTHE: DKCTPEMYMbI (DYHKIIMI HECKOJIBKUX 1 gac
IIEPEMEHHBIX

5. HEPEYEHb YYEBHO-METOJUYECKOI'O OBECHEYEHWSI JI5A
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCSA IO ANCIUIIJIMHE
5.1. TeMbl KOHTPOJIbHBIX Pa00T

Moynib TUCUUTUIAHBI HaunmenoBanue tem

Monyns 1. OcHoBBI TUHEHHOI anredpsl | CHCTeMbl TMHEHHBIX allre0pandyeckux ypaBHEHHH

Matpuynas anreOpa

Monynb 2.0cHOBBI BEKTOpHOHU anreOpbl | ApudmMeTHueckre onepaniy ¢ BEKTOpaMu

Monynb 3. AHanutuueckas reometpust | Pasnuunble BUJbI ypaBHEHUS MPSMON U TUIOCKOCTH

YpaBHEHHUsI KPUBBIX M TOBEPXHOCTEN 2-T0 MOPSIKA

Monyns 4.BBenenue B CriocoObl BEIYMCIICHUS TIPEIEIoB (D YHKIIMN
MaTEMaTUYECKUI aHAJIN3 HenpepsiBHOCTh PyHKIMH. TOYKH pa3pbiBa
Monyns 5. luddepennuansHoe Brrunciienue npon3BoAHON QyHKITHH
ucuuciaeHue GyHKIUU OJHOM I[IpumeHeHre NPOU3BOAHON A1l BEIYUCICHUS
MIEPEMEHHOM MPeAeTIOB U UCCIeNOBaHU QYHKITUN
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MeTo/1bl BBIYHCIIEHUE HEONPEICTICHHBIX HHTETPaJIOB
Mopyns 7. HeonipeneneHHbll 1 HccnenoBanue cxoauMOCTH HECOOCTBEHHBIX
oTpezieNIeHHBI HHTErpal WHTErpajioB

[TpuiioskeHust ONpeICICHHBIX HHTETPAJIOB
Monyns 8. DyHKIIUHM HECKOJIBKHX YactHble npousBoiHble U Auddepenunan Gun
MEPEMEHHBIX U MX HauGonbiiee u HauMeHbInee 3Ha4eHust (PHIT B
nuddepeHnrpoBanue 3aMKHYTOM 00J1acTH

5.2. Tembl KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (IIPOEKTHI) pabo4yrM yueOHBIM HE MPETyCMOTPEHBI

5.3. IlepeyeHb METOAMYECKUX PEKOMEHIAIH
No i/t HaumenoBanue
1 Metoauyeckue peKOMEH IAlUK 1O BBIMOJHEHUIO KOHTPOJIBHBIX PadboT

5.4. IlepeyeHb BONPOCOB AJIfl MOATOTOBKHU K IK3aMeHY
5.4.1. Bonpocsl AJis1 HOATOTOBKH K 3K3aMeHY 1o 1-My cemecTpy

1. Omnpenenenus omnpeaenuTeNied BTOPOrOo M TpeThero mnopsakoB. CBoicTBa
onpenenureneid. Onpenenurenu N-ro Nopsaka.

2. Cucrembl N JIMHEHHBIX YpaBHEHUU ¢ N Hews3BecTHBIMH. Teopema Kpamepa.
®opmynsl Kpamepa.

3. CucreMbl JTMHEWHBIX OJHOPOAHBIX ypaBHeHUIl. HeoOxomumoe u mocTarodHoe

YCJIIOBHE HEHYJIEBOTO PELICHUS.

Marpunpl. JIunernsle onepauuu ¢ marpunamu. [IpaBuiio yMHOXKEHUS MaTPULL.

OOparnas marpunia. OnpeneneHre u ycloBUe CyIeCTBOBAHHUS.

Pemenue cucteMbl TMHEWHBIX YPaBHEHUHN C TTOMOIIBI0 OOpAaTHON MaTpPHIIBIL.

No ob

Onpenenenue BekTopa. JIMHeiHbIe onepaunu ¢ BeKTopaMu. OpTOrOHAJIbHBIE,

KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE BEKTOPHI. [Ipoekiusa BekTopa Ha OCh.

8. JluneitHas 3aBUCUMOCTh U JIMHEHHAs HE3aBUCHUMOCTb BEKTOpOB. OmpeesieHue
0azuca. Paznoxenue Bekropa no 6asucy. IIpsimoyrosibHas ekapToBa cucrema
KoopauHat. JleWcTBUS C BEKTOpaMH B KoopAuHaTHOW (opme. VYcioBue
KOJUIMHEAPHOCTH.

9. CkansipHoe TmpouW3BeJeHHWE JBYX BEKTOPOB, €ro CBOWCTBA. YCJIOBHE
OPTOTOHAJIBHOCTU JBYX BEKTOPOB. MEXaHUYECKH CMBICH CKAJISIPHOTO
MIPOU3BEICHUSI.

10.BeipaxkeHre CKaJsIpHOTO MPOU3BEACHUS BEKTOPOB YEpPe3 HMX KOOPIUHATHI.
Jnuna (Moayns) BekTopa. Hanpasisroniyie KOCUHYCHI.

11.BexTopHO€E NMPOU3BE/IEHUE BEKTOPOB, €r0 CBOIMCTBA. Y CIOBUE KOJTMHEAPHOCTH
JIBYX BEKTOPOB. [ ' €OMETPUUYECKUI CMBICI BEKTOPHOTO NPOU3BEACHUS.

12.BripakeHre BEKTOPHOTO MMPOU3BEICHUS BEKTOPOB UePe3 UX KOOPAMHATHI.
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13.CMemanHoe TpOM3BEIECHUE TPEX BEKTOPOB, €ro CBOICTBa. YcioOBHE
KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
14.BpipaxkeHre CMEUIAaHHOTO IPOM3BEJICHUS BEKTOPOB 4YEpE3 MX KOOPIUHATHI.
['eoMeTpudeCcKuii CMBICII CMEIIAHHOTO IIPOU3BEACHUS TPEX BEKTOPOB.
15.00miee ypaBHEHHE IJIOCKOCTH B MpOcTpaHcTBE. Teopema: ypaBHEHHE NEPBOM
CTENEHU OT TPEX MEPEMEHHBIX 3a/1a€T B POCTPAHCTBE INIOCKOCTb.
16.Paznuunble BHUIBI ypaBHEHUH IJIOCKOCTH B TMPOCTPAHCTBE, YTOJl MEXKIY
IJIOCKOCTSIMM.
17.Pa3znuuHble BUIBl YpaBHEHUH MPSIMON HA IUIOCKOCTH, YIOJ MEXAY NPSMBIMH.
PaccTostHue OT TOYKH 10 IIPSAMOM.
18.YpaBHeHue npsAMON B MPOCTPAHCTBE. YTOJ MEXIY MPSIMBIMUA. YTOJI MEXIY
IPSAMOU U IIOCKOCTBIO.
19.KpuBbie BTOpPOrO MOpsAAKAa Ha IJIOCKOCTH (RJUTUIC, THmepOoia, mapadona).
KanoHnueckne ypaBHEHUSI KPUBBIX U H300paXKE€HUE UX HA MJIOCKOCTH.
20.[{unuaapudeckne moBepxHOCTU. LIMmmHapEI BTOPOTO MOpsIKa.
21.2Onnuncouna, KoHyc, runepoonouasl, napadononasl. I'eomeTpudeckue cBoiicTBa
3THX noBepxHocTell. MccaenoBanue ux GopM METOIOM CEUEHUIA.
22.IlonsspHble KOOPAMHATHI HA IIIOCKOCTH. Crivpaib Apxumena.
23.lunuanpuueckne u cepudecKkue KOOpAMHATHI B MPOCTPAHCTBE. Pasnuynbie
CHOCOOBI 3a1aHMSI JIMHUWA U TOBEPXHOCTEN B IPOCTPAHCTBE.
24.Onpenenenne Gpynkuun. O6macte onpeaeneHusl. 3HadyeHHEe (YHKIIMA B TOYKE.
MonotonHas ¢yHkuus. YerHas u HedeTHas QyHkuuu. OOpaTHas (yHKLHS.
CnosxxHast pyHKIUs. DIeMeHTapHble QYHKIIUH.
25.YucnoBas moclenoBaTeNbHOCTh. llpenen dYHCIOBOM MOCIEI0BATEIbHOCTH.
Cy1ecTBoBaHuME NpeiesIa MOHOTOHHOW OIpPaHUYEHHOM MOCIEA0BATEIBHOCTH.
26.Ilpenen  ¢dynxkumu B Touke. llpemen dynkmumm Ha OECKOHEUHOCTH.
OpHocTopoHHME mpenensbl PyHKIUU B Touke. HenmpephIBHOCTH 3JIEMEHTAPHBIX
GyHKUIHHA.
_sinx . "
27.3ameuarensuble npeaenss: liIMm ——, lim | 1+ —
x=»0 X X>o X

28.CBoiicTBa (PyHKIUH, CTPEMSIIUXCS K KOHEYHOMY Mpejeny (OTpaHuYeHHOCTh
GbyHKIIMH, UMEIOIIIeH KOHEUHBIHN Mpe/er, TeopeMa O CxKaTou (PyHKITHH).

29.beckoneyno wmamas (QyHKIOHSA, €€ CBOWCTBA (CymMmMa OECKOHEYHO MaJbIX,
npou3BeieHne OECKOHEYHO Majold Ha OrpaHWYCHHYIO, YacTHOE OT JCNICHUS
OECKOHEUHO Majioi Ha YHKIIUIO, TIpe/ie]l KOTOPOU HE paBeH HYJIIO).

30.beckoneyno Oombinas (QyHKIMS, €€ HEOTPAaHMYEHHOCTh. Teopema O CBS3HM
OECKOHEUHO MaJioi 1 OECKOHEYHO OOJIbIION (HYHKITUH.
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31.HeoOxoaumoe M AOCTATOYHOE YCIOBUE CTPEMIICHUS (YHKIIMH K KOHEYHOMY
npeneny. Teopema 0 eAMHCTBEHHOCTH Mpe/ena.

32.Paznoxxenue pyHKIIMU, UMEIOIICH KOHEUHBIN MpeJies, HA CYMMY MOCTOSIHHOM U
O0eckoHeuHo Mmainoil. Ilpexen cyMMbl, MpouW3BENEHUS M YacTHOTO (DYHKIIMM,
CTPEMSIIIHUXCS K KOHCUHBIM TIPEIeIIaM.

33.CpaBHeHue OECKOHEUYHO MaJIbIX. OKBHBAJICHTHBIE OCCKOHEYHO MaJible.
[Ipumepsl SKBUBaJIEHTHBIX OECKOHEYHO MaJIbIX. 3aMeHa OECKOHEYHO MaJIOil Ha
AKBUBAJICHTHYIO MPU BHIYUCIICHUH TTPEIEIIOB.

34.HenpepoiBHOCTh (PyHKIIMM B Touke. HeoOxomumoe M JOCTaTOYHOE YCIOBHE
HEIMPEPHIBHOCTU QYHKIIUU B TOUKE.

35.Knaccudukanust Todek pa3pbiBa (PYHKIUU: YCTPAHUMBIM, KOHEUHBIH,
OECKOHEYHBIH.

36.0mpeneneane Tpou3BoAHOW. [Ipumepbl HaxOXACHHWS MPOU3BOJHOU C
MIOMOIIIBIO OTIPEACTICHUSI.

37.'eomeTpuyecknii W MEXAaHWYCCKHHW CMBICT TPOW3BOAHOW. YpaBHCHHE
KacaTeJIbHOM.

38. JuddepennmpyemocTsb byHKIUN B TOYKE. HenpepbiBHOCTB
muddepennupyemont pyHKITUH.

39. luddepenmman  pyakmuu. ['eomeTpuueckuit  cmbicn  auddepeHnmana.
HNuBapuantHOCTh (hOopMBI IEpBOTO AUdPepeHimana.

40.TIpousBomHas u auddepeHman CyMMBbl, MPOW3BEICHUS M YaCTHOTO JIBYX
(GyHKUIHH.

41. Teopema o guddepenuupyemMoctd cinoxkHod QyHknuu. [IpousBogHas
oOpaTHOM PyHKITHH.

42 IlpaBuiio norapudmuueckoro nuddepennupoBanus. Ero npumeHeHue k

HaXosKaeHuto poussoaHoii pyukumii f (X) = (u (X))V(X).

43.IuddepennripoBanre PyHKIMH, 3aIaHHBIX TApAMETPUUYECKU (TIepBasi U BTOPas
MIPOU3BO/IHBIC).

44 TlpousBoaHble U TU(PepeHIaibl BEICIIUX TOPSIKOB.

45.Tabnuma npor3BOIHBIX.

5.4.2.Bonipocsl AJisl NOATOTOBKH K IK3aMeHY 110 2-My ceMecTpy
1. Teopema Poms, ee reOMETpUYECKUIA CMBICI.
2. Teopema Komm. Popmyna KoOHEUHBIX TmpupanieHuid Jlarpanka, ee
r€OMETPUYECKHUIN CMBICII.
3. IlpaBuio Jlonutans.
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4. Oopmyna Teinopa nnas (yHKIUHM OJHOM TMEPEMEHHOW C OCTaTOYHBIM
yieHoM B (Qopme Jlarpamxka. ®opmynbl Teisopa mHEepBOTO U BTOPOTO
MOPSIJIKOB.

5.  ®opmynsl Teinopa (Maknopena) it pyHKIuiA Y = €%, Y = SinX, Y = COSX B
okpecTHOCTH ToukH X = 0.

6. HeoOxomumoe u 10CTAaTOYHOE yCIOBHS Bo3pacTaHus (YObIBaHUS) QYyHKIIUU

y =1 (x).

8. Ompenencane skcrpemyma ¢ynkmmu y = f (X). HeoOxommmoe ycmosue

~

KCTpEMyMa.

9. JocTtaToyHO€ YCJIOBHE KCTPEMYMa, UCIIOJIb3YIOIIEee MEPBYIO MPOU3BOIHYIO.

10. JloctaTto4HOe yClIOBHUE IKCTPEMYyMa, UCIOJIB3YIOIIEe BTOPYIO MPOU3BOIHYIO.

11. OmnpeneneHue BBIMYKIOCTH W BOTHYTOCTH Trpaduka dynkimum y = f (X).
[Ipu3HaK BBIMYKIOCTH (BOTHYTOCTH).

12. JocrarodHoe ycioBre TOUkU nepernda rpaduka pynkmmu y = f (X).

13. Acwmmnrotel rpadmka ¢yskmun Yy = f (X). IlpaBuio HaxoXiacHHS
BEPTUKAJIbHBIX U HEBEPTUKAIBHBIX ACUMIITOT.

14. HaxoxaeHue HanOOJIBIIETO U HAMMEHbIIEro 3HaucHui Gyukuun y = f (X) Ha
OTpE3Ke.

15. KommiekcHble umcna. JleMcTBHS C  KOMIUIEKCHBIMH — YHCJIAaMH B
anreOpanyeckout popme.

16. Teomerpuueckoe M300pakeHHe KOMIIJIEKCHOTO YHCIIa.
Tpuronomerpryeckas popMa KOMITJIEKCHOTO YHCIIA.

17. Bo3BeaeHue KOMIUIEKCHOTO YMHCIa B HaTypalbHyIO cTeneHb. dopmyia
Myaspa.

18. H3BieueHue KOpHS HATYpaJbHOM CTEIEHH U3 KOMIUJIEKCHOTO YHCIIA.

19. TIlepBooOpa3Hasi W HeEOINpeaeIeHHBIH HWHTErpall. Teopema O CTPYKType
MHOKECTBa EPBOOOPA3HBIX ISl TAHHON (PYHKIIUU.

20. CgoiicTBa HeompeaeaeHHOro HHTerpaina. HMHBapuaHTHOCTL  (opmyn
WHTETPUPOBAHUSI.

21. TaGnuia OCHOBHBIX MEPBOOOPA3HBIX.

22. 3aMeHa MepeMEHHOU B HEOTIPEACICHHOM HHTErpaje

23. dopmyna MHTETPUPOBAHUS TI0 YACTSAM JUIsl HEOTIPEACIICHHOTO HHTErpaa.

24. Ompenenenne  mpocTedmux  ApobOeit.  PasznokeHwme — mpaBUIIBLHOU
palMOHAIIBHON IpoOU Ha MPOCTEUIIINE.

25. U 7 oeii A
. MlHTerpupoBanne mpoCTEHINX palMoHaIbHBIX Ipo0ei Buaa (x— a)k :
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26. HuterpupoBanue POCTENUIINX pauMOHAIBHBIX apoodeit BUJIA

Mx+ N 9
——(p" —4q<0).
X“ 4+ px+q
27. WuterpupoBaHue TPUTOHOMETPHUICCKUX BBIPAKCHUN BUJIA

R(sin X, COS X) C IOMOUIbI0 YHUBEPCAJIBHOM TPUTOHOMETPUUYECKOM

X
noacraHoBku t =10 —.

28. WurterpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH BUJIA
R(sin x) cos x, R(cos x)sin X.

29. HuterpupoBanue HppauoOHaIbLHBIX BBIPAKECHUN BHJIa

b m m
R X’(ax+ )nl [aX—erJnk
cx+d cx+d
30. I/IHTerpHpOBaHHe HppaliOHaJIbHBIX BBIpa)KeHI/Iﬁ BHIIA R(x ,/XZ _ 32 ),

R(x, [22 +x2), R(x,«’az—xz), C  IOMOINBIO  TPUTOHOMETPUUYECKHUX

IIOACTAaHOBOK.

31. Tlousartue ompeneneHHOTO HHTETpaa.

32. Teopema cCyIIeCTBOBaHUSI OIPEIACICHHOIO HWHTErpaia. [ eomeTpuueckuii
CMBICJI OTIPEJIETIEHHOI0 HHTErpala.

33. CaoiicTBa ompeIeICHHOTO HHTETpaa.

34. WHTerpam ¢ TepeMEHHBIM BEpPXHHMM mpenenoM. Teopema bappoy o
nuddepeHIupOBaHUM UHTETpAJIa C IEPEMEHHBIM BEPXHUM IMPEETIOM.

35. CBs3p MEXKIy ONPEACIICHHBIM U HEOIPEACICHHBIM HHTerpanamMu. @opmyra
Herorouna-Jleinonuria.

36. 3ameHa mepeMEeHHOU B ONPECIICHHOM UHTETpalie.

37. ®opmyna MHTETPUPOBAHUS IO YACTSAM JUTsI ONIPEACIICHHOTO HHTErpaa.

38. HecoOcTBeHHbIN HHTETpan OT HEMPEPBHIBHOW (YHKIMH MO OSCKOHEUHOMY
MIPOMEXKYTKY.

39. HecoOcTBeHHbIN MHTErpajg OT HEOTPAHMYEHHOW (PYHKIUMU MO KOHEUHOMY
MIPOMEXKYTKY.

40. Omnpenenenve aOCOMIOTHOM CXOJAMMOCTH HECOOCTBEHHOTO HMHTErpala.
[Ipusnak cpaBHeHuUs. ['eomeTpuyeckass WILTIOCTpals IPU3HAKA CPABHEHUS.
41. BeluncrneHue TIOMIANCH TUIOCKMX (QUTYpP B JCKAPTOBBIX W IMOJSPHBIX

KOOpAMHATaX.
42. Bpruucinenue 00beMOB Tell 110 U3BECTHBIM IUIONIA/ISIM TIOTIEPEYHBIX CEYEHUH.
Boruncienrie 00beMOB TeJl BpalleHHUs!.
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43. Bpluncnenue JUIMHBI AYTH ITUIOCKOM KPUBOM B JIEKAPTOBBIX KOOPAMHATAX U
KPUBOM, 3aJJaHHOM IMapaMEeTPUUIECKH.

44. BpluucneHue iomaan MOBEpXHOCTH BpaLICHUS.

45. Omnpenenenue GyHKIMA HECKOJIBKUX NEpeMEHHBIX. DYHKIUS N TepeMEHHBIX
KaK (DYHKIIMSI TOYKH B N-MEPHOM MPOCTPAHCTBE.

46. YacTHbple MpHUpAIICHUS W YaCTHbIC MPOU3BOAHBIC. ['eOMETpHUECKUl CMBICT
YaCTHOM MPOU3BOJAHON (PYHKITUH JIBYX ITEPEMEHHBIX.

47. uddepenuupyeMocTb (QYHKIMHM JBYX TNepeMeHHbIX. HeobOxomammoe wu
JIOCTaTOYHOE YCioBUsS AuddepeHIupyeMocTd (YHKIUU JBYX MEPEMEHHBIX.
Onpenenenue noiHoro auddepeHuana.

48. JuddepennupoBanue CIOXKHONM (YHKIUM OJHOW M JBYX IEPEMEHHBIX.
[Tonnast mponsBoHas. MHBapraHnTHOCTH (hopMbI TOJIHOTO AU depeHnnana.
49. HesBuple ¢yHKIIMU 0nHON mepeMeHHOU. Teopema o HesBHON (YHKIIUH.

JuddepenunpoBanue HessBHON (PYHKIIMH OJHOM MEPEMEHHOM.

50. HesBHble QyHKIMM JBYX mepeMeHHbIX. JuddepeHunpoBanue HEsSIBHOM
GyHKIHUU BYX EPEMEHHBIX.

51. Yactnsie npousBoaHbIe U AU dEepeHITnaIbl BHICIINX MOPSIKOB.

52. ®opwmyna Teitnopa nnst GyHKIMH IBYX MEPEMEHHbIX.

53. Omnpeneneane dkcTpeMyMmMa (QYHKIHHA ABYX TNepeMeHHBIX. HeobOxomumoe
yCIIOBHE 3KCTpeMyMa. J[0cTaTouHOE yCIIOBUE SKCTPEMYyMa.

54. HawuOonbliee M HaMMeEHblllee 3HAYEHUS (PYHKIUMU [BYX MEPEMEHHBIX B
3aMKHYTOW 00J1acTH.

55. VYpaBHeHus KacaTelbHOM TUIOCKOCTH W HOPMalld K TIOBEPXHOCTH.
["eomeTpudeckuii cMbICH MOTHOTO nuddepenuana.

56.0Omnpenenenrie 0OBIKHOBEHHOTO AU(dEepeHITHATBHOTO YPaBHEHHS, €ro MopsiaKa
u pemienud. {uddepennnansuoe ypaBHeHHE MIEPBOTO OPAJIKA, MTOJIE
HaTpaBlICHUH, N30KIUHBI.

S57.3amaua Komm nns auddepeHnnansHOr0 ypaBHEHHUS TMEPBOTO  MOpPsJIKa.
Teopema CyieCTBOBaHHS U €IMHCTBEHHOCTHU pelieHus 3aaaun Komm.

58.0Omnpenenenne 00MIEro M 4acTHOTO pernieHus (MHTerpaia) auddepeHImaIbHOro
ypaBHEHUS MIEPBOTO MOPSAIKA.

59.VpaBHeHue ¢ pa3aensouMMICs IEPEMEHHBIMU, €70 UHTETPUPOBAHHUE.

60.Jluneiinoe ypaBHEHHE MTEPBOTO MOPSJIKA, €TO HHTETPUPOBAHHUE.

61.OnHopogHoe  muddepeHanpsHOe  yYpaBHEHHUE TIEPBOTO  MOpsIKa, €ro
WHTErPUPOBAHUE.
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6. ®OH/I OHUEHOYHbLIX CPEJACTB IJIsA IPOBEJIEHUS
IMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI 11O
JUCHUTIJIMHE

@DOHJT OLICHOYHBIX CPEACTB IJisi MPOBEACHUS MPOMEKYTOUHOW aTTeCTalluu
oOy4Jaronmxcs MO JUCHUIUIMHE MO peleHuto Kadeapbl o(QopmiIeH OTAEIbHBIM
NPUWIOKEHUEM K paboyeil mporpaMme.

7. HEPEYEHb OCHOBHOM 7] JTOMOJTHUTEJIBHON YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JIUISI OCBOEHUS JUCLHUIIINHBI
OcHoBHas JuTEparypa

1. I'ynusa B.11I. MaTtematuka. ba3zoBbiii Kypc [DIeKTpOHHBIN pecypc]: yueOHUK/
['ynusan b.1., Xamuaynnun P.S1.— DOnextpon. TekcroBslie nanubie.— M..:
MockoBckHil (pUHAHCOBO-TIPOMBIIIIIEHHBIN YyHUBEpcUuTeT «Cuneprus», 2013.— 712
Cc.— Pexum noctyma: http://www.iprbookshop.ru/17023.html.

2. Iunenko O.I1. MaTemartuka [ DIeKTpOHHBIN pecypc]: yueOHoe rmocooue/
Hunenko O.I1., Myxameraunosa C.X., PacckazoBa M.H.— DnekTpoH. TekcToBbIC
nanHbie.— Omck: OMCKUM rocy1apCTBEHHBIA HHCTUTYT cepBuca, 2013.— 160 c.—
Pexum nocryma: http://www.iprbookshop.ru/18256.html.

3. Hroxxenkosa JI.U. [IpakTtukym no Beicuieid mateMaruke. Yacts 1
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ roxxenkona JI.U., Jlroxenkona O.1O.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganHbie.— M.: BUHOM. JlaGoparopus
3HaHui, 2012.— 449 c.— Pexxum noctymna: http://www.iprbookshop.ru/6524.html.

4. Troxenkosa JI.W. IIpaktukym no Beiciiet matemaruke. Yacts 2
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ roxxenkona JI.U., Jlroxenkona O.1O.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganHbie.— M.: BUHOM. JlaGoparopus
3HaHui, 2012.— 469 ¢c.— Pexum moctymna: http://www.iprbookshop.ru/6523.html.
JlonoJiHUTeIbHAS JIUTEpPaTypa:

1.Jluneiinas anrebpa. Bekropnas anrebOpa. AHanmuTUuYecKas TEOMETPHS
yaeonoe nocobue / F0.C. Pomanoga. - CII6.: U3n-Bo C3TVY, 2014. - 95 c.

2.BBenenue B MmaTemMaTuieckuii ananus : yueoHnoe nocooue / HO.C. Pomanosga. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 44 c.

3. duddepennmanbaoe ucuucieHne (PyHKIUNA OMHON TEpeMEHHOM : ydeOHoe
nmocooue / }O.C. Pomanosa. - CII6.: 3a-Bo C3TVY, 2014. - 81 c.

4.2OneMeHThI BhICIIeH anreopsl : yueoHoe nocodue / FO.C. Pomanosa. - CIIO6.:
W3n-so C3TYVY, 2014. - 17 c.

5.MuTterpanbHOe HcuncaeHue QyHKIUN OQHOM epeMeHol : yueOHoe nocooue /
10.C. Pomanosa. - CII6.: U3n-Bo C3TVY, 2014. - 70 c.

6.Iudpepennnanbioe ucuuciaeHue QYHKIUA HECKOJbKUX MEPEMEHHbBIX
yaeoHoe nocobue / 10.C. Pomanosa. - CII6.: U3n-Bo C3TVY, 2014. - 112 c.

7. quddepennmansupie ypaBHeHus : ydebnoe mocoome / HO.C. Pomanosa. -
CII6.: U3a-Bo C3TY, 2014. - 52 c.

8.Uucnosble U (HyHKIIMOHATBHBIE psAbI : yaeOHoe nmocobue / FHO.C. Pomanosa. -
CII6.: U3a-Bo C3TVY, 2014. - 16 c.
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9.Kpatnsie unrerpaisl : yaeOnoe nocooue / A.K. Peiackas, A.A. Iloranenko. -
CIIo6.: U3a-Bo C3TYVY, 2014. — 88 c.
IIporpamMHoe o0ecnieyeHue

1. IIITIT MS Office 2016
2. TekcToBbIi penakTop bIOKHOT

3. Bpaysepsr IE, Google Chrome, Mozilla Firefox.

8. HEPEYEHb PECYPCOB HH®OPMALIMOHHO —
TEJEKOMMYHUKAIUMOHHOU CETH "UHTEPHET",
HEOBXO/JUMBbIX JJISA OCBOEHUA ANCHUIIJINHBI

1. DnexTponHas uHdOpMamoHHO-oOpa3oBatenbHas cpera AHO BO "C3TVY"
(BUOC C3TY) [DnekTpoHHbIi pecypc]. - Pexxum goctyma: http://edu.nwotu.ru/

2. DOnektponHas OuOnmmoreka AHO BO "C3TVY" [OnekTpoHHBIH pecypc]. -
Pexxum noctyna: http://lib.nwotu.ru:8087/]irbis2/

3. DnekTpoHHO-OubmmoTeyHass cucrema IPRbooks [DnekTponHbI pecypc]. -
Pexxum moctyma: http://www.iprbookshop.ru/

4. Nudopmanmonnas cucrema "EnuHoe OKHO jJoctyna K 00pa3oBaTesbHbIM
pecypcam" [DekTpoHHBIN pecypce]. - Pexxum moctyma: http://window.edu.ru/

5. NudopmanmonHas cucteMbl AOCTyNa K JIEKTPOHHBIM KaTajoram OHOIMOTEK
chepor o6pazoBanus U Hayku (MC DKBCOH) [DnexkTponHsblii pecypc]. - Pexum
nocryma: http://www.vlibrary.ru/

9. METOOANYECKHUE YKA3ZAHUSA 11O OCBOEHUIO JIUCHUITVINHBI

[IpenogaBanvie  AUCHUIUIMHBI — MOpeIycMaTpuBaeT  cieayromue  GopMbl
OpraHu3allid y4eOHOro mpoliecca: JEKIMHU, MPAKTUUYECKUE 3aHSTHUSI, KOHTPOJIbHYIO
paboTy, CAaMOCTOATENIbHYIO pabOTy CTY/I€HTa, KOHCYJIbTAIUH.

9.1. Ilpu u3yyeHuum TeM U3 YYEOHBIX MOJIYJEH CTyIAEeHTaM HEOO0XOIUMO
MOBTOPUTh  JICKITMOHHBIM  y4eOHBIA MaTepuana, H3yYUTh PEKOMEHIOBAHHYIO
auTepaTypy, a TakkKe Y4yeOHbIH Marepual, HaxXOISIIMKCId B  yKa3aHHbBIX
UH(OPMAITMOHHBIX pecypcax.

Ha 3aBepmaromiem 9Ttame W3ydyeHUS KaXJAOTO MOIYJIS HEOOXOIUMO,
BOCIIOJIb30BaBIIUCH MPEI0KEHHBIMU BOIIPOCaMH TUISt CaMOKOHTPOJIS,
pa3MEIIEHHBIMU B JJIGKTPOHHON WH(OpMAIMOHHOW 00pa30BaTEILHON cpene
(BHNOC), mpoBepHuTHh KAYECTBO YCBOEHUSI yU€OHOTO MaTepHaia.

B ciyuae 3aTpyaHeHUs B OTBETax Ha MOCTABJICHHBIE BOMPOCHI PEKOMEHYETCS
MOBTOPUTH YUEOHBIN MaTepHall.

9.2. Ilocne u3ydeHus: KakKI0ro MOAYJIs JUCUUILUIMHBI HEOOXOIMMO OTBETUTH Ha
BOIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIIO C IEJIbI0 OLIEHUBAHUS 3HAHUUN U
MOJIy4eHUs OAJIIOB.

9.3. Ilocne u3yueHus BcexX MOJYJIEH MPUCTYMUTh K BBIIOJHEHUIO KOHTPOJIbHOU
paboThl, pyKOBOACTBYSICh METOJIMYECKUMH PEKOMEHIALUSIMU 110 €€ BBITIOJHEHUIO.
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9.4. Tlo 3aBepiieHHIO M3y4YeHHUS Y4eOHON TUCIHUIUIMHBI B CEMECTPE CTYACHT
00s13aH MPOUTH TPOMEKYTOUHYIO aTTeCTaluio. BUI MpOMEKyTOYHOW aTTeCTalluu
ompenaensieTcss pabodunM ydeOHBIM TaHoM. DopMa MPOBEACHUS MPOMEKYTOTHON
aTTecTaluu — KOMITBIOTEPHOE TECTUPOBAHUE C UCTIOJIb30BaHUEM
aBTOMATHU3WPOBAHHON CUCTEMBI TECTUPOBaHMsI 3HaHMM cTyneHToB B DOC.

9.5. K mpoMexyTo4HO# aTTecTaluu AOMYCKAIOTCS CTYACHTHI, BBITIOJHUBIIHE
TpeboBaHUs pabovero yueOHoro riaHa.

9.6. Oco0eHHOCTH 0CBOECHHS JUCIHMIIJIMHBI JJIS1 HHBAJW/I0B U JIHII C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

OO0yuenne 00yJaronuXxcsi C OrpaHMYECHHBIMU BO3MOKHOCTSIMH 37]0POBBS TIPU
HEO0OXOMMOCTH, TIO TUIYHOMY 3asIBIICHHIO, OCYIIECTBIISICTCS HA OCHOBE
aIanTHPOBAHHON paboyvell MPOTpaMMEBI C HCTIOIB30BAHUEM CIICIIHATBHBIX METOIOB
OOyYeHHS ¥ TUIAKTHISCKUX MAaTepHajioB, COCTABIEHHBIX C yUETOM OCOOCHHOCTEH
NCUXO(PU3NYECKOTO Pa3BUTHS, UHIUBUIYaTbHBIX BOBMOXHOCTEH U COCTOSIHUS
3JI0POBbsI TAKKUX 00yUaromuxcs (00y4Jaromnierocs).

10. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UM,
HNCITOJIB3YEMBIX TP OCYHWECTBJIIEHUU OBPA3OBATEJIBHOT'O
MMPOLECCA IO AMCIUIIVIMHE

[Ipu  ocymecTBieHMHM 00pa30BaTENbHOrO  Mpolecca MO  JAMCHUILIIMHE
UCTIONB3YIOTCS ClIeyomre HHPOPMAITMOHHBIE TEXHOJIOTHH:

1. Internet — rexHosoruu:

WWW (anrn. World Wide Web — Becemupnas [Taytuna) — TexHosiorust paboTsl
B CETH C THUIEPTEKCTAMU;

FTP (anrn. File Transfer Protocol — mporokon nepenaun ¢aiyioB) — TEXHOJIOTHS
nepeaayu no cetu GaiioB MPOU3BOJLHOTO (hopmaTa,;

IRC (anrn. Internet Relay Chat — moodepennbiii pa3roBop B CETH, 4aT) —
TEXHOJOTHsl BEICHMS IEPEroBOPOB B peajJbHOM MaciuTabe BpEeMEHH, JAarolas
BO3MOXXHOCTh Pa3roBapuBaTh C APYTUMHU JIIOJbMU MO CETU B PEXHUME MIPSIMOIO
JIMasora;

ICQ (anrn. I seek you — s umnry Tebsi, MOKHO 3amucaTh TpeMs YKa3aHHBIMHU
OyKBaMM) — TEXHOJIOTHS BEIEHHUS MEPEroOBOPOB OJUH HA OJUH B CHHXPOHHOM
pexXUMeE.

2. lucranimonHoe odydenue ¢ ucnoias3oBanuem IMOC Ha miargopme Moodle

3. TexHnonorus MyIbTUMEANA B PSKUME JHATIOTA.

4. TexHONOTHsI HEKOHTAKTHOTO HH(POPMAIIHOHHOTO B3aUMOICHCTBUS
(BUpTYyasbHble KAOMHETHI, 1a00OPATOPUN).

5. I'unepTekcToBast TEXHOJIOTHS (3JICKTPOHHBIC YUCOHUKH, CTIPABOYHUKH,
CJIOBapH, SHIIUKIIONIEIUN ).
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11. OTUCAHHUE MATEPUAJBHO-TEXHUYECKOM BA3BI,
HEOBXOAUMOMU AJI51 OCYHMECTBJIEHUSA OBPA3OBATEJIBHOI'O
ITPOLECCA 11O YYEBHOU JUCHUIIJIMHE

1.bubnuoTexa.

2.CnpaBouHo-nipaBoBas cuctema KoncynsranT I[Lmtoc.

3.0nexTpoHHas HH(POPMallMOHHO-00pa30BaTelbHas Cpela YHUBEPCUTETA.
4.JlokanpHas ceThb ¢ BBIXOAOM B MIHTEpHET.

12. BAJJIbHO-PEUTUHIOBASI CUCTEMA OIIEHKU 3HAHUM
Js 1-ro cemecTpa

Buj yue6Hoii padoThl, 32 KOTOPYIO CTABATCS HaJLJIbI bajibl

Yyactue B online 3aHATHIX, TPOCITYIIMBAHUE BHUJICO JCKIIHIA 0-5

KoHTposbHbIN TECT O MOAYIIO 1

KoHTponbHbIN TECT 0 MOAYIIO 2

KoHTpoJIbHBIN TECT 10 MOYIIIO 3

[N
Blo|o|w©

KonTponbHas pabota

N TOroBbIii KOHTPOJILHBIN TECT

0 -
0-
0 -
KoHTposbHBIN TECT 0 MOAYIIO 4 0-
0—
0 -
0 -

Bcero

Jloist 2-ro cemecTpa

Buj yueO6Hoii paGoThbl, 32 KOTOPYIO CTABATCS 0aJJIbI BaJibl

VYyactue B online 3aHATUSX, TPOCTYIIMBAHIE BHICO JEKIIUN 0-5
KOHTpOJIBHBIN TECT IO MOAYIIIO 5 0-9
KOHTpOIBHBIN TECT 10 MOJYITIO 6 0-9
KOHTpOIBHBIN TECT IO MOAYIIO 7 0-18
KOHTPOBHBIH TECT 10 MOTYITIO 8 0-9
KonrtposnbHas pabora 0-20
WTOroBbIli KOHTPOJIBHBII TECT 0-30
Bceero: 0-100
bonycHbIe 0a/JIbI B KaXKA0M ceMecTpe
BOHYCBI (6annel, koTopsie MOryT ObITH J0oOaBieHsb! A0 100) baJsbl

- 32 aKTUBHOCTb Ha 3aHITHU 0-10

- 32 y9acTHe B OJUMIHNAIaX (B 3aBUCUMOCTH OT 3aHATOTO MECTa) 0-50

- 3a yyactue B HUPC (B 3aBucumocTs oT paboThl) 0-50

- 32 0()OpMJICHHE 3asIBOK Ha MOJIE3HBIE METOIBI (palllipeITIOKEHUS) 0-50

bannbHasi mIKaja OLEHKH 3a ceMecTp

Ouenka (3K3aMeH) Banisl
OTJINYHO 86 — 100
XOPOIIIO 69 — 85

YJIOBJIETBOPUTEIBHO 51 - 68

HEYJOBJIETBOPUTEIHHO MeHee S1

OueHka Mo KOHTPOJIbHOM padoTe

Ounenka Konunuectso 0amwios
OTJINYHO 18-20
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XOPOIIIO 15-17
YIOBJIETBOPUTEIHHO 12-14
HEYJIOBJICTBOPUTEIIBHO MeHee 12
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IIpunoxxenue

K paboueii mporpamme
JTUCLUITIMHBL «MaTeMaTHKa»
JUTSl HalIpaBJICHHS TIOATOTOBKH
38.03.02 MeHeKMEHT

®OHJ]
OLHEHOYHBLIX CPEJICTB
1. Ilepeyens ¢popMHupyeMbIX KOMIETEHIHIT
Oowexkyromypnsie (OK)
Koo Haumenosanue u(unu) onucanue komnemenyuu
KomMnemeHyuu
OK-6 CIIOCOOHOCTBIO K CAMOOPTAaHHU3AIMU U CaMO00Pa30BaHUIO
Ilpogpeccuonanvnuie (I1K)
Koo Haumenosanue u(uiu) onucanue komnemeHyuu
KomMnemenyuu
IK-10 BJIaJICHECM HaBBIKAMU KOJIMYECTBEHHOTO M KAYECTBEHHOTO aHAIIM3a MHPOPMALIUN
MIPU IPUHSATHH YIIPABIEHYECKUX PEIICHU, TOCTPOSHHSI SKOHOMUYECKHUX,
(bMHAHCOBBIX U OPraHU3AIMOHHO-YIIPABICHUYECKUX MOJICIICH TyTeM UX aJanTaliu
K KOHKPETHBIM 3aJla4yaM yIpaBJIeHUs

2. IlacnopT (poHAA OLEHOYHBIX CPEICTB

Ne KonTponupyembie MOIyH (TEMBI) Kon HanmenoBanue
n/ JUCHUTUTMHBL* KOHTPOJIMPYEM | OIIEHOYHOI'O CPEJCTBa
I on
KOMITETEHIIUU
(nsn ee yacTH)
1 cemectp
1 | Moayns 1. OCHOBBI JIMHEIHOM anTeOpbl OK-6, IT1K-10 Kontponbusiii TecT 1
2 | Momyims 2. OCHOBBI BEKTOPHOU aJreOphI OK-6, I1K-10 Kontponbubiii TeCT 2
3 | Moaynb 3. AHanuTHYecKast FeOMETPHUs OK-6, IIK-10 KonTponbuslii TecT 3
4 | Monyns 4. BBenenue B marematnueckuit ananmus | OK-6, I1K-10 KonTponbuslii TecT 4
5 Mopynu 1 -4 OK-6, I[IK-10 | MTOrOoBBIil KOHTPOJIHHBIN
TECT 3a NEePBBIi cemecTp
KonTponbHas pabora 1
2-11 cemecTp

7 | Monyns 5. duddepeHnnanbHOe UCUHCICHUE OK-6, I1K-10 KonTponbHblit TECT 5

(GYHKIIMHM OHON epeMEHHOM
8 | Moayinb 6. DneMeHTHI BICIIEH anreOpbl OK-6, IIK-10 KoHnTponbHbIi TECT 6
9 | Monayne 7. HeonpeneneHHbIi 1 onpeaeaeHHbII OK-6, T1K-10 KonTtponbHbIii TECT 7

UHTErpal
10 | Monyns 8. ®yHKIIUHA HECKOJIBKHUX MEPEMEHHBIX OK-6, T1K-10 KonTtponbnslii TECT 8

U ux auddepeHpoBaHmue

25




11

Mopynu 5-8

OK-6, IIK-10

HTOoroBbIii KOHTPOJIBHBIN
TECT 3a BTOPOM CEMECTP
KoHnTtposbHas padota 2

3. Tloka3aTe/jim M1 KPUTEPUH OLIEHUBAHHMSI KOMIIETEeHIHI1 110 ITanaM ¢opMupoBaHus

Oranei  [Tokasaresnn Kputepuu oneHnBaHus pe3yJibTaTOB 00y4eHUs
OCBOCHHU [TOCTHKEHHUsI
a1 3aJaHHOT0 YPOBHS
KOMIIETe [0CBOCHMS 1 2 3 4 5
HOMM  [KOMIEeTeHIu i
3HATH He 3naer | 3naer 3HaeT 3HaeT 3Haer
(OK-6, TIK-10): meTozst HEKOTOpbIE  [TEOPETUYECKUE TEOPETUYECKUE TEOPETUYECK
1 rIpueMbl 00paboTKH MTOHATHUS OCHOBBI OCHOBBI 1€ OCHOBBI
KOJIMYECTBCHHON BBICIICH AHATTUTHYECKOH AHAJTUTHYECKOH aHAIHUTHYEC
MH(pOpMaLK OCHOBHBIE MaTeMaTHKH, [FEOMETPHH, T€OMETpHH, KOH
MOHSITHUSI U METOJIBI HO HE NMUHENHON JIMHENHON TEOMETPHH,
AHAITUTUYECKOU 3HAKOM C anreOpel, anreOpel, JUHEHON
TEOMETPHUH, THHEHHON ocHOBHEIMH [tr(ddepeHmmans | auddepeHnnans | anreOpsl,
TepBbiii anreOpel, mpueMaMHu  [HOTO U HOTO U muddepent
yran ImuddeperumansHOrO U 00paboTku MHTErpajbHOTO HHTErpajIbHOro HaJIbHOTO U
MHTErPaTbHOTO KOJIMYECTBEH [MCUUCIICHUH, HO | MCUMCIIEHUI], HUHTErPaIbHO
MCUYUCIICHUM HOH HE MOJKET B MOKET, HO HE B ro
nHdopMmanyu [MOIHOM Mepe IIOJIHOM Mepe UCUMCIICHUH,
u MCTIONB30BaTh UX | MCHOJB30BAaTh UX | MOXET B
1 peteHus JUIA pelIeHUs MOJTHOM
3agadq 3a1aq Mepe
HCIIONIB30BAT
b UX JUIS
pemeHns
3a1a4
Ymerh He ymeer | Ommbaercs IIpaBunbHO [IpaBuibHO YMmeer
(OK-6, I1K-10): B BEIOOpE oTpeneNsieT BEIOMpaeT MPaBUIBHO
Vcrionb30BaTh METO/I0B CYIITHOCTb METOIBI POU3BOUTH
MaTEeMaTHYECKYIO MaTeMaTHye | 3ajadd, HO pacueToB, HO MaTeMaTH4eC
CUMBOJIMKY JJIS CKHUX JIOTTyCKaeT ommubaeTcs B K1 pacdeTsl
BBIPAKECHUS pacderoB OmuoOKH B BbIOOpE 1 IPUMEHATD
BTopoii [KOMHMYECTBEHHBIX U pacueTax HHCTPYMEHTOB METOIBI
9Tall  [KAYEeCTBEHHBIX HCCIeJOBaHMS MaTeMaTH4ec
OTHOIIEHUH 0OBEKTOB; KOTO aHaJIn3a
MPUMEHS T METOIbI IuIsl pereHus
MaTeMaTH4ECKOTO MH>KEHEPHBIX
AHAIM3a TSl PelIeHHs 3agadq
WH)KCHEPHBIX 33134
Baagernb He HacTuuHO Biageet Brnaneer Biageet
(OK-6, I1K-10): BJazieeT  |BJajeeT criocobamu criocobamu METOIaMK
CII0cO0aMM HarJIsAHOTO criocobamu HaTJSITHOTO HaTJISITHOTO criocobamu
rpaduyueckoro HarJIsIHOTO  [rpadUIecKoro rpaduueckoro HarJIsiAHOTO
MpeCTaBICHUS rpauuecKoro [MPeiCTaBICHHUS  [IPEACTABICHUS rpaduIecKoro
[pe3yIbTaTOB MPEICTAaBICHN |[pe3yIbTaTOB [pe3yIBTaToOB MpeICTaBICHN
Tpernit |uccnenoBaHus 51 pe3yJIbTAaTOB |[MCCIIEJOBAHMS MCCIIeI0BAaHMS 5T pe3yJIbTaTOB
9Tan  |[HaBBIKAMU MPUMEHEHUS MCCIIeIOBaHUs [HaBBIKAMU HaBBIKAMHU ncciIe0BaHMs
COBPEMEHHOT0 HaBBIKAMHU PUMEHEHHUS MIPUMEHEHHUS HaBBIKAMHU
MaTeMaTHYECKOTO MPUMEHEHUS.  |COBPEMEHHOIO COBPEMEHHOI0 [IpUMEHEHUS
MHCTPYMEHTapUs JUIs COBPEMEHHOI' |MaTeMaTU4YeCKOI |[MaTEMaTUYECKOrO |COBPEMEHHOT
[peIeHUs 0 o MHCTPYMEHTapHs [0
MaTEeMaTHYECKHX, MaTeMaTH4eC [MHCTPYMEHTApus [IJIsI PEHICHUS MaTeMaTH4ec
(pusHuecKuX U KOTO U1 pereHns MaTEMaTHYECKHUX, [KOTO
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XUMHWYCCKHUX 3a1a4. MHCTPYMCHTA MATEMATUYCCKUX, (1)I/I3I/I‘I€CKI/IX n MHCTPYMCHTA
pus A (bU3NIeCKUX U XUMUYECKUX pus s
[PECIIEHU XHUMHUYCCKHUX Bagad, HO [PETIEHU
MaTeMaTHu4deC (3ajJad, HO JIOITyCKacT MaTeMaTH4ICC
KHX, IMOmmycKaer OIIOKH B KHX,
(hU3MYECKHUX U |OIINOKH B mporecce (bU3UIeCKHX U
XUMUYECKUX  |[pEIICHUU (hopMyIHPOBKH XUMHUYECKHUX
3aJga4. MPaKTUYCCKUX IBBIBOJIOB U 3aJga4d
3ajga4d IMMPOTrHO30B
4. lxaapl OleHUBAHUS
(0aIIBbHO-PEHTHHIOBAS CUCTEMA)
s 1-ro cemecTpa
Buj y4eOHoii paboThl, 32 KOTOPYIO CTABATCS 0AJL1bI Bbajbl
Yyactue B online 3aHATHIX, TPOCITYIIMBAHUE BHUJICO JECKIIHIA 0-5
KoHTpomnbHbIii TecT o Moymio 1 0-9
KoHnTponbHbIi TeCT 0 MOAYIIO 2 0-9
KOHTpOJBHBIN TECT 10 MOAYIIO 3 0-9
KonTponbHblit TecT o Moaymio 4 0-18
KoHTtposbHas pabota 0-20
W TOrOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100
s 2-ro cemecTpa
Bup yueOHoil padoThl, 32 KOTOPYIO CTABATCS 0aJlJIbI baJibl
VYyactue B online 3aHATHAX, IPOCITYIIMBAHUE BUJIEO JIEKIUN 0-5
KOHTpOJIBHBIHN TECT 110 MOAYIIIO 5 0-9
KoHTpONBHBIH TECT 10 MOAYITIO 6 0-9
KoHTponbHBIH TeCT 1Mo Moyt 7 0-18
KOHTpOJIBHBIN TECT 110 MOAYIIIO 8 0-9
KonrtponbHas padora 0-20
WTOroBbIli KOHTPOJIBHBII TECT 0-30
Bceero: 0-100
BanbHasi IKaja OlleHKH 32 ceMecTp
Onenka (3K3aMeH) Bbaibl
OTIMYHO 86 — 100
XOpOIIIO 69 — 85
YIOBJICTBOPUTEIIHEHO 51 - 68
HEYIOBJIETBOPUTEILHO meHee 51
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5. TunoBblie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMMBIE /IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIHUX ITANbI
(GopMupoBaHus KOMIETEHUMA TPH U3YYEHUH Y4eOHOH TMCIUIIMHBI B IIPoLecce 0CBOEHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

1. Pemuth cucteMy TMHEHHBIX ypaBHeHUH 1o Gpopmynam Kpamepa

X+ y+2z=1,
3y— z=-1,
X+3y+2z=1.

2. Pemmthb cpeicTBaMU BEKTOPHOM aJIreOphbI
Haiitu muiomaap TpeyrojipHUKa ¢ BEPIIMHAMU B TOYKAaX A(7;3;4), B(LO,6), C(4;5;—2)
3. Pemmth MeTOIaMU aHAJIMTUYECKON F€OMETPUU

Yepes ocs O mposemena miockocth, cocraBmsomas yron B 00°c mmockocTsio

2X+ y— \/gz = 0 . Haiitn ypaBHeH#e 3TOif IIOCKOCTH.

4. HaiiTu KOOpIMHATHI TOYEK IepecedeHHs KpUBbIX Y = (X + 2)2 u 18— y = (X — 4)2 .

. YKazarb BU/J KpHUBBIX. C,Z[eHaTB PUCYHOK.
5. Haiitn MMpeaciibl (I)YHKHHﬁ, HCIIOJIb3YA SKBUBAJICHTHBIC OCCKOHEYHO Mallble BEIIMYMHBI U

TOXIACCTBCHHBIC HpeO6p8.30BaHI/I}I.
_ sin(3x4)ln(l—4x2) _ ; -
lim v lim (\/5+x —\/lx +x)
x—0 1'COS(2X3) X—>+00

6. Haiitu nepByto npou3BoAHYIO QYHKIUU

y =+v1-x* + x*arcsin(x?) —21

(x-1)°
7. UccnenoBats QyHKIMIO Y = ———— U NOCTPOUTH €€ rpaduk
2
X“+1
2
(cos2x)Vx" —1+4x
8. HaiiTu HeompeneNeHHbI HHTErpal j dX, pe3yabTar
x2 -1
npoBepUTH U HEepEeHIUPOBAHUEM.
2
9. Haiitu mnomaap miockoi GUrypsl, OrpaHUd4eHHON JTMHUSIMUA y= (X — 2) ,

y = 2 — (X — 2)2 .Clienarb puCyHOK.

28



y

T T Ty .
10.Haiitu B TOuUKE A(E , E) mbdepermman pynkumn € X =SIN X, saxanHoi
HESIBHO.
5.2. TunoBoi TecT MPOMEKYTOYHOM aTTeCTAIUU
0 -1 2
1. AnreGpanueckoe nononsenne Apg sneMenta Ap3 MaTpHIIbI A=|3 -2 -1 paBHO
2 -3 0
A) 2; B) 1, C) -3; D) -2.
SX+4y—-z2=2,
2. Kakoe u3 yTBep»KAeHHUI BEPHO ISl CUCTEMBI X—y+2z=-],
3X+2y+z=3.
A) cuctema uMeeT eIMHCTBECHHOE PEIICHHE,
B) cucrema HecoBmecTHa,
C) cucrema uMeeT 6ECKOHEYHOE MHOYKECTBO PEIICHHIA?
2 - 0 -2
HaﬁTHManHuyCZB—ZA,ean B= 1 0 ) = 1 -1l
c 2 -3 c 2 3 c 2 3 c 2 3
A = ; B = ; C = ; D = .
)¥ 73 2 BT g 97T 2 P 2

O

3. Beruucaure JyiMHy BEKTOpa §=b+36,ecm/1 b=i +2i, 6=T+ j7—k .

A)6; B)25; C)3: D)5V2.
Hanumure ypaBHeHue npsiMoi, mpoxopsiiei yepe3 Touky M(2,0,4) u nepneHAUKYISIpPHON
mockoctn IX—Y+2+5=0,

A) ===—; B) 3(x—2)—y+5(z—-4)=0;
C)——=—=—" D) 2x+4z=5.

4. YpaBHeHue X2 - 5y2 -3Xx+2y-2=0 OIPEAENSAET Ha INIOCKOCTH

A) mapabomny; B) runepbomny; C) snuuric; D) mpsimyro.
5. Beruncanre “mﬂ
' x>6 x> —36
1 1
A) “1s’ B) 0, C) o, D) 8
6. Tipoussomuas T '(X) dynxman T (X) = X*tgX pasua:
3x° 3 2 2 X’ 2
A) o5t x B) X°Ctgx + 3X“tgx;C) 3XtgX + o5 x :D) 3X“tgX .
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7. HpomsBoxnas Yy, (YHKIMHK, 3aJaHHON mapamerpudeckn X =arctgt, y = |n(t2 +1) :

paBHa:

2. B) O; C 2_. D) 2t? +2
A t2+1’ ) & )t2+l’ ) ite.

8. st pynkmuu T (X) = \ X? +1 maitru TOYKY SKCTpEMyMa:

T
A) X, =-1; B) Xp = Z; C) X, =0; D ) Touku skcTpemMyma Her.

o Hai J-x3dx
. f1auTu \W

1 3 1 A
A) —2 2—x2+§(2—x2)2+c; B) 2«/2—x2+§(2—x2)2+c,

) —22-x —%(2— x2)2 +C.

10. Ecam 1yt HeNmpepbIBHOM Ha OTpe3Ke [2;7] dyskmun T (X) wmsBectno, uro

3 7 7
J. f(x)dx =-1, J. f(x)dx =5, 10 I f (X)dXx pasen
2 3 2

A) 4, B) 6, c) 4, D) —9.
1(P2 5
11. Ucnonesys dopmyny S ZE I r‘de ans miomanu KpUBONMHEHHOro CeKTOpa,
"

3aIaHHOTO0 B IOJMPHBIX KOOpAWHATAX, IOJYYUM, YTO IIJIOHIAJb O6J'IaCTI/I, Ol"pﬁ.HH‘ICHHOfI

kapauouaon =1+ sin @ uydamu (O = Omu (P, =T, paBHa

A 3n+2_ 5 3n c 3n. 5 3n 5

) 5 T2 ) S ) 7 )5 2
01+ €0S? X

12.UccnenoBaTh CXOAMMOCTh HECOOCTBEHHOTO MHTETpaja j T, CpaBHHBAsA €ro C
3

+ool

MHTErpaaoM j 3= dx.
3 \/X
3 .
13.YacTtHas mpon3BoAHAS Z'y dyrxmm Z = In (X + ZXY) 8 Touke Mq(L;0) pasna

A)1; B) 3; C) 2, D) %
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6.MeToguyeckne MaTepHuaJibl, ONpeesolue NPouea1ypbl OlleHNBAHUS 3HAHUI, yMEHNH,
HABBIKOB M (MJIM) ONBITA AeSITeJILHOCTH, XaPAKTEPU3YOIIUX 3TANbl GOPMUPOBAHNS
KOMIIeTeHIIMH

6.1 .MTOoroBbeIii KOHTPOJBHBIN TECT TOCTYIEH CTYJAEHTY TOJIBKO BO BpEMs TECTUPOBAHMS,
COTJIACHO PACIUCaHUS 3aHATUNA UM B YCTAHOBIIEHHOE J€KaHATOM BpEMSI.

6.2.CtyneHT HHGOPMHPYETCS O pe3ybTaTaxX TeKyIIeH yCIIeBa€MOCTH.

6.3.CtyneHT nony4aet uH(OPMALIUIO O TEKYIIEH yCreBaeMOCTH, HAUNCICHUH OOHYCHBIX
0aJJI0B U JOIYCKE K MPOLEype UTOTOBOIO TECTUPOBaHus OT npenogaBates win B JUOC.

6.4.IlpousBoautcs uACHTU(DUKAIMS THIHOCTH CTYACHTA.

6.5.CtyneHTam, TONMYIIEHHBIM K MIPOMEKYTOYHOU aTTECTAIIMH, OTKPHIBAETCS UTOTOBBII
KOHTPOJIBHBIN TECT.

6.6.TecT 3akpbIBaeTCs CTYI€HTOM JIMYHO I10 3aBEPLUICHUN TECTUPOBAHUS WM AaBTOMATHYECKH
110 UICTEYEHUH BPEMEHHU TECTUPOBAHUSI.
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