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1. HIEPEYEHb IIVIAHUPYEMBIX PE3YJIBbBTATOB OBYYUYEHUS 110
JAUCIHUIIJINHE, COOTHECEHHBIX C IJIAHUPYEMbBIMH
PE3YJIbTATAMM OCBOEHUS OBPA30OBATEJBHOM ITPOI'PAMMBI

1.1. HLenpr0o wu3ydyeHUS AUCUUIUIMHBI «Maremaruka, 4.l» SBIAIOTCA
TEOpeTUYecKas W MpaKTHYeCKas MOJArOTOBKa OyIyIIMX BBIMYCKHUKOB B 001acTu
MaTeMaTUKH, HEOOXOJUMOM /i TpPaMOTHOM MareMaThuyeckod (HopmMyIupoBKU
TOOBIX ~ TEXHUYECKUX  WIM  COLMAIbHO-DKOHOMHMYECKMX  3aJa4;  BblOOpa
MaTeMaTUYECKOro amnmapara il HX MOJACIMPOBAHHUA W PEUICHUS; YMEHHS
aHAJM3UPOBAaTh IMIOJYYECHHBIE PE3YIbTaThl U UCIIONb30BaTh HX B CBOEH
MPAKTUYECKONH TMPOPECCUOHATBHON EATETLHOCTH B PEIICHUU TEXHUYECKUX,
YIPABJIEHUYECKUX, UCCIEI0BATEIbCKUX U SKOHOMUYECKUX 3a/1a4.

1.2. M3yuenue mucruruinHbl «MaTeMatnka, 4.1» CIOCOOCTBYET pEIICHHUIO
CIEAYIOIMX 3a1a4:

- Pa3BUTHE JIOTUYECKOTO U AIITOPUTMHUYECKOTO MBIIIJICHUS CTYACHTA;

- BBIpa0OTKa YMEHUSI MOJICIUPOBATh peaibHbIe (PUHAHCOBO-3KOHOMUYECKUE
IIPOLIECCHI;

- OCBOCHHE IIPUEMOB UCCIIEIOBAHUS U PEIIECHUS] MATEMAaTUUECKU
dbopman30BaHHBIX 3a]1a4,

- BBIpabOTKa YMEHUS aHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI,

- pa3BUTHE HABBIKOB CAMOCTOSITEIILHOIO U3YyUYEHUs HAYYHOU JIUTEPATYPHI 110
MAaTEMATHUKE U €€ IIPUIIOKEHHUSIM.

1.3. Ilpouecc wu3ydyeHus AUCHUIUIMHBI HalpaBieH Ha (opMupoBaHHUE
CHEAYIOINX KOMIETEHIINM:
Oouwenpogheccuonanvnuie (OIIK)

Koo komnemenuyuu | Haumenosanue u(unu) onucanue KomnemeHuyuu

CITOCOOHOCTBIO UCTIOIB30BATh OCHOBHBIE 3aKOHBI

OIIK-2 €CTEeCTBEHHOHAYYHBIX JUCHUIUIMH B MpOo(eccCuoHaIbHON
NEeSITeIIbHOCTH, TPUMEHSITh METOJIBI MATEMAaTHYECKOTO aHAJIN3a
Y MOJIEJIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO

UCCIIEOBAHUS
Ilpogpeccuonanvuwie (IIK)
Koo komnemenyuu | Haumenoeanue u(uiu) onucanue KOMnemenyuu
IK-5 CIIOCOOHOCTBIO TIPOBOJIUTH MOJCIUPOBAHUE IPOIIECCOB U
CUCTEM
IIK-25 CIIOCOOHOCTBIO  NPUMCHSTH MAaTEMAaTHYECKUE  METOJIbI
00paboTKH, aHanM3a " CHUHTE3a  pEe3yJIbTaTOB

1poheCCHOHAIIBHBIX UCCSA0BAHNM




1.4. B pe3ynbrare U3ydeHus JUCIUTUIMHBI CTYICHT JOJDKEH:
3nameo:

- METO/IbI U NTPUEMBI 0OPaOOTKU KOJIMYECTBEHHON HHPOPMAIIH
- OCHOBHBIE MOHSTHSI U METOABl aHATUTUYECKON I€OMETpUH, JINHEHHOW anreOpsl,
nuddepeHIIaTbHOTO U UHTETPAIbHOTO HCUUCIICHUS

Ymemos:
- HCTIOJIb30BaTh MAaTEMAaTUYECKYIO CHMBOJIUKY JJISl BRIPAXKEHUS! KOJMMYECTBEHHBIX U
KayeCTBEHHBIX OTHOLIEHUI 0OBEKTOB;
- MPUMEHATh METOJbl MAaTEMaTHYECKOrO aHalMu3a JUIsl PEIICHUS WHKEHEPHBIX
3aja4

Bnaoempy:
- c1oco0aMM HArISAHOTO rpa)uYecKOro MpeICTaBICHUs Pe3yIbTaToB
WCCIICTOBAHMUS
- HaBBIKaMHU IPUMEHEHHUSI COBPEMEHHOTO MaTEMaTHYECKOTO HHCTPYMEHTAPH S JISI
pelIeHns MaTeMaTHYeCKUX, PU3NYECKUX U XUMUUYECKUX 3aa4.

2. MECTO YYEBHOM JUCIUILJIUHBI B CTPYKTYPE
OBPA3OBATEJBHON TPOI'PAMMBbI

Juncummianaa «MaTteMaTuka, 4. 1» oTHocuTces k 6a30Boii yactu 0i1oka b1.

N3yuenne pucummuinebl «Maremaruka, 4.1» TpeOyeT OCHOBHBIX 3HaHH,
YMEHHM U KOMITETEHIIMI CTYIEHTA [0 KypCy MaTeMaTUKHU CPEIHEN IIKOJIBI.

JucuviuiiHa — ABISIETCA  NPEALIECTBYIOLIEH Ul M3Y4YEHHs  JUCLUILIMH
«Marematuka, 4.2», «MaTemaTuueckas JIOTUKAa U TEOPUS aJrOPUTMOBY», «MeTobl
ONTUMAJBHBIX peleHn», «MareMaTnueckoe M HMMHUTAUUOHHOE MOJEIUPOBAHUE
CUCTEM», «DNEKTPOTEXHUKA U DJIEKTPOHUKAY.



3. OFBEM JUCHUIIJIMHBI B BAYETHBIX EIUHUITAX

Ne Buanl 3ausarnii Buabi koHTpOJISt
n/n | HaumeHoBaHue MOIYJISI M TEMBI 2 = =
. 2 @ o 2
Y4eO0HOI THCIUIITHHbI E E % i § ‘E
2z~ /e /EE 8|3 e
Qe E|CEEizsSEg98¢8| .2
Sgol E| 55838548 582828
- R N - - R ) B B A
I = = 8 R a0 sS Z£aZal »»nl
1 2 3 4 |5 6 7 8 9 10
1 | Moayas 1. BBenenue. OcHOBBI 24/0,67 | 2 1 - 21 1
JIMHEHHOH aaredpbl
2 | Tema 1.1. OcHOBHBIE HOHATHSI 4/0,11 1 3
JMHEHHOU ayreOphl
3 | Tema 1.2. Pemtenune cucrem 10/0,28 1 9
JIMHEHHBIX YPABHEHUN
4 | Tema 1.3 MaTpuiisl u ux 10/0,28 |1 9
MPUMCHEHUE K PCIICHUIO CUCTEM
JIMHENHBIX YpaBHEHUN
5 | Moayas 2. OcHoBbl BekTopuoii | 20/0,56 |1 |2 - 17
aJredpbl
6 | Tema 2.1. OCHOBHBIE TTIOHSTHUSA U 4/0,11 1 3
OTIpeICIICHUS
7 | Tema 2.2. IlepemHOXEHHE 16/0,44 2 14
BEKTOPOB
8 | MoayJb 3. AHAJIMTHYECKast 24/0,67 | 1 1 - 22
reoMeTpus
9 | Tema 3.1. CucteMbl KOOpIUHAT 4/0,11 4
10 | Tema 3.2. Paznuunbie BUOLI 4/0,11 1 3
YpaBHEHUH IIPSIMOM Ha INIOCKOCTHU
11 | Tema 3.3. YpaBuenus miockoctu | 6/0,17 6
U TIPSIMOM B IPOCTPAHCTBE
12 | Tema 3.4. KpuBble BTOpOTro 6/0,17 |1 5
TOPsIIKa
13 | Tema 3.5. I[ToBepxuocTu BToporo | 4/0,11 4
TOpsIIKa
14 | Monayas 4. BBenenne B 36/1 1 |2 - 33
MaTeMaTHYeCKHil aHAJIN3
15 | Tema 4.1. dyHKIUSA 6/0,17 |1 5
16 | Tema 4.2. Ilpenen 10/0,28 1 9
nocneaoBarenbHOCTH. [Ipeaen
byHKIUNA
17 | Tema 4.3. CrtocoOBI BEIUUCIIEHUS 10/0,28 10
npenenoB. CpaBHEHHE
OECKOHEUHO MaJbIX (QYHKITHIA




18

Tema 4.4. HenipepbIBHOCTH
(GyHKLIMU B TOUKE U HA
npomexxyTke. Touku pa3pbiBa, UX
KJIacCU(UKAIUS

10/0,28

19

Tewma 4.5. IloHsiTHE IPOU3BOTHON
¢ynkuuu. {uddepenuupyemocts
¢byukun. [IpaBuna HaX Ok ICHUS
MIPOU3BOIHOM U AuddepeHnnana

24/0,67

22

20

Tewma 4.6. IIpou3BoaHAS CIIOKHOM,
00paTHOM U MapaMeTpU4IeCKu
3aIaHHON (DYHKITHH.
[TpousBoHbIe U TU(HEpEHITHATIBI
BBICIIIUX ITOPSIIKOB.

16/0,44

15

HUroro

144/4

130

DK3

22

Monyas 5. {uddepeHunanbHoe
HCYHUCJIeHHe (PYHKIUM OJHOM
nepeMeHHOMH

28/0,78

25

23

Tema 5.1. OCHOBHBIE TEOPEMBI O
muhdepeHIIPYyEeMbIX (YHKIHSIX

12/0,33

11

24

Tema 5.2. Ilpumenenue
MIPOM3BOIHOMN ISl KICCIIEIOBAHUS

byHKIIMN

16/0,44

14

25

Mopayasb 6. D1eMeHTHI BbICHIEiH
aJredpbl

16/0,44

14

26

Tema 6.1. OcHOBHEBIE CBEAECHUS O
KOMIUIEKCHBIX YHCIIaX

8/0,22

27

Tema 6.2. OcHOBHEBIE CBEAECHUS O
PAIMOHATLHBIX (DYHKITUSX

8/0,22

28

Mopnyas 7. HeonpenesieHHbIH 1
onpeeJeHHbII HHTErpaJl

32/0,89

29

29

Tema 7.1. IlepBooOpazHasi.
HeonpeneneHHblii MHTErpai u €ro
cBoiicTBa. MeTon
HEIOCPEICTBEHHOT O
VUHTETPUPOBAHUS

10/0,28

30

Tema 7.2. MeTobl BLIYUCIIEHUS
HEOIPEJIECTICHHBIX HHTETPAJIOB

10/0,28

31

Tema 7.3. UaTEerpUpOBanue
palMOHATIBHBIX, UPPALIMOHATIBHBIX
¥ TPUTOHOMETPUYECKUX (DYHKIIHN

12/0,33

11

32

Tema 7.4. OnpeneneHHblil
MHTETpaJl, €ro CBOWCTBA U
MPUIIOKEHUS

16/0,44

14

33

Tema 7.5. HecoOcTBeHHBIE
HUHTETPATBI ¢ 0ECKOHCUHBIMH
npeieaMy U OT HeOTPAaHUYEHHBIX

byHKIMMA

16/0,44

15

34

Monayasb 8. ®yHKuuU
HECKOJIbKHX MepPeMEeHHbIX H HX
au¢pdepeHunpoBanne

36/1

33




35 | Tema 8.1. ®yHKIIMU HECKOIBKHUX 8/0,22 1 7
TIEPEMCHHBIX
36 | Tema 8.2. luddepenmpopanue 14/0,39 1 13
(GYyHKINH HECKOIBKUX
IEPEMEHHBIX
37 | Tema 8.3. Hexotopsie 14/0,39 1 13
NPUIIOKCHUS YaCTHBIX
IPOM3BOJIHBIX
Hroro 144/4 6 130 - Ok3
38 | Moayasb 9. O0bIKHOBEHHBIE 36/1 33
auddepenunagbHbIe YypaBHEHUS
39 | Tema 9.1. OCHOBHBIE ITOHATUSA 18/05 |- 1 17
40 | Tema 9.2. OCHOBHBIE THUIIBI 18/0,5 |1 1 16
ypaBHEHHIA TIEPBOTO MOPSIIKA
41 | MoayJs 10. 36/1 2 |2 32
AnddepennuanbHbie
ypaBHEHHsI BBICHIUX MOPSIIKOB
42 | Tema 10.1. OcHOBHBIE TOHATHS. 12/0,33 | - 1 11
JuddepeHnnaibHble ypaBHCHHS
N-ro mopsiaKa, JOMyCKAIOIIIe
MOHMKCHUE TIOPSIJIKA
43 | Tema 10.2. JIuueiinpie 12/033 |2 |- 10
nuddepeHraIbHbIe YpaBHEHHS
n-ro nopsaaka. Merop Jlarpanxa
BapHaIliH MPOU3BOJIbHBIX
TIOCTOSIHHBIX
44 | Tema 10.3. JIuneinnie 12/0,33 | - 1 11
muddepeHIanbHbIe YpaBHEHUS C
MOCTOSIHHBIMU KOA((UIIMEHTaMH
45 | Moayanb 11. YucsioBbie u 36/1 2 |2 32
(GYHKIMOHAJLHBIE PS/IbI
46 | Tema 11.1. YncnoBble psiibl 18/0,5 1 1 16
47 | Tema 11.2. ®yHKIIMOHATIHLHBIC 18/0,5 1 1 16
pSLIBI
48 | Moayab 12. JIBoiinble 1 36/1 1 12 33
KPHUBOJIMHEITHbIE HHTETPAJIbI
49 | Tema 12.1. JIBoitHBIC HHTETPAIIBI 16/0,44 |1 15
50 | Tema 12.2. KpuBonuHeHHbIC 10/0,28 1 9
WHTETpaIbl IEPBOTO POIa
51 | Tema 12.3. KpuBonuHeiiHbie 10/0,28 | - 1 9
UHTErpaJibl BTOPOTO pojia
Hroro 144/4 6 |8 130 - Ok3
Bcero 432/12 |18 |24 390 -- OK3,
K3
K3




4. COAEP)KAHUE YYEBHON JUCIHUILIUHBI

Moayan 1. OcHOBBI JIMHEHHOI ajaredpsl (24 yaca)
Tema 1.1. OcHOBHbBIE MOHATHSA JUMHEHHOH aaredpsl (4 yaca)

OnpenenuTenn BTOPOro U TPEThEro MOPSAKOB, UX CBOMCTBA. Allre0Opandeckue
JIOTIOJIHEHUSI U1 MUHOPBL. Onpeaenutenu N-ro nopsijaka. BerauciaeHue onpeneauTens
Pa3lIoKEHUEM MO CTPOKE (CTONOILY).

Buowt yueonwvix 3anamuii:

Jlexms: OcHOBHBIC TOHATHSI TUHEWHOHN anreOpbl luac

Tema 1.2. Pemienue cucrem JuHelinbix ypapHenuii (10 yacon)
Cucremsl U3 IBYX U TpeX JIMHEWHBbIX ypaBHeHHW. [IpaBmiio Kpamepa. Crucremsl
U3 1 JJUHEWHBIX YPABHEHUH C 71 HEU3BECTHBIMU.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansTue: PemieHne cucTeM JIMHEWHBIX YPaBHEHUN 1 gac

Tema 1.3. Marpunbl M HMX NPHUMEHEHHE K PeEIICHHI0 CHCTeM JIMHEeHHBbIX
ypaBHenui (10 yacoB)
Matpuiisl, AeiicTBus ¢ HUMU. [loHsATHE 00paTHOI MaTpUIbl. MaTpUyHas 3aMUCh
CUCTEMBI JJMHEUHBIX YPABHEHHUN.
Buowt yueonwvix 3anamuii:

Jlexums: Marpuisl 1 UX TPUMEHEHHE K PELIEHUIO CUCTEM  lHac
JIMHEWHBIX YPABHEHUN

Monayab 2. OcHOBBI BeKTOpPHOU ajredpsl (20 yacos)
Tema 2.1. OcHOBHbBIE IOHSITHUS U onipeaesieHus (4 yaca)
Cucrtembl KOOpJIMHAT Ha MPSIMOM, MIIOCKOCTH U B TIpocTpaHcTBe. IIpocTpancTBa

R2 151 R3. Bexkropsl. Jlunelnble onepanuu Haja Bekropamu. lIpoekuuy BekTopa Ha
ocb. Hampasnsitoiiye KOCHHYCHI U JJIMHA BeKTopa. KoopAMHATHI IEHTpa MAacC CUCTEMBI
TOYEK.

Buowt yueonwvix 3anamuii:

Jlexkuus: OCHOBHBIE MOHSTHS U ONPEICIICHUS lygac

Tema 2.2. [lepemHo:xeHue BekTOpoB (16 yacoB)

CKaJsIpHOE TPOW3BENECHUE BEKTOPOB M €ro CBOMCTBA. J[MHA BEKkTOpa M yroiu
MEXIy BEKTOpaMU B KOOpAMHATHOM (opme. YCIOBUE OPTOrOHAIBHOCTH JBYX
BEKTOPOB. DUZNYECKUN CMBICII CKATSIPHOIO ITPOU3BEACHUS.

9



BektopHoe  mpom3BeneHHME ABYX ~ BEKTOPOB, €ro  CBOMCTBA.  YCIOBHE
KOJUIMHEAPHOCTH JABYX BEKTOpOB. ['eomMeTpUyecKuil CMBICI ONPEAEIUTENST BTOPOroO
HOpsIZIKA.

CMemaHHOe  IPOW3BENEHUE TPEX  BEKTOPOB. ['€OMETpUuYecKHii  CMBICI
OIPENETUTENS TPETHETO MOPSIKA.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTre: ApudMeTuyeckue onepaium ¢ BEKTOpamu 2
qaca

Monayab 3. Anaautudeckasi reomerpus (24 yaca)
Tema 3.1. Cucremsl koopauHar (4 yaca)

JlekapToBa MNpsSMOYTroOJIbHas CHCTEMa KOOpJIMHAT Ha IUIOCKOCTM U B
npocrpaHcTBe. IlossipHble KOOpAMHATBI Ha IUIOCKOCTH. [lmimiHapuyeckue u
cepuueckue KOOpAUHATHI B MpocTpaHcTBE. Pa3nmuuHble crocoObl 3afaHus JIMHUM U
IIOBEPXHOCTEN B IIPOCTPAHCTBE.

Tema 3.2. PaziimuHble BUIbI YPAaBHEHHII NPSAMOii Ha NMJI0CKOCTH (4 4aca)

VYpaBHEHUs JIMHUII Ha TUIOCKOCTU. Pa3muuHble QOpMbl ypaBHEHHs NpPsIMOM Ha
IUIOCKOCTH. YTOJI MEXAY MPSAMBIMHU. PacCTOSIHUE OT TOUKH JI0 IPSIMOM.

Buowt yueonwvix 3anamuii:

[IpakTueckoe 3ansATHE: Y paBHEHUE NPSAMOM HA INIOCKOCTH 1 vac

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

YpaBHEHUSI TUIOCKOCTHM WM MPSMOW B IPOCTPAHCTBE. YTOJ MEXAY NPSAMOM H
IJIOCKOCTBIO. YTOJI MEXK/TY TJIOCKOCTSMH. Y TOJI MEXKIY MPSIMBIMHU.

Tema 3.4. Kpusbie BTOpOro nopsiaka (6 yacon)

KpuBbie BTOpOro mnopsika: OKpPY>KHOCTb, 3JUIMIIC, rumnepOoia, mapabona, uX
reOMETPUUYECKHE CBOMCTBA M ypaBHEHHsA. [IpHiIOKEHHMSI T€OMETPUYECKHMX CBOMCTB
KPUBBIX  (MCHOJNb30BaHWE  (DOKAIBHBIX  CBOMCTB, MaTeMaTUYECKUE  MOJEIH
dhopmooOpazoBaHusi OUOIOTMUECKUX, TEXHUYECKUX U IPYTUX OOBEKTOB).

Buowt yueonwvix 3anamuii:

Jlexkuus: Kpussie BTOpOro nopsiaka lgac

Tema 3.5. [ToBepxHOocTH BTOpPOro nopsiaka (4 yaca)

VYpaBHEeHHE TMOBEPXHOCTH B MpocTpaHCTBe. [lUmMHApUYECKHE MOBEPXHOCTH.
Cdeppl. Konycwl. Dmmuncouasl. ['unepOononnsl. [lapabonouasl. ['eomerpudeckue
CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIICAOBAHNE UX (POPM METOJIOM CEUCHHH.
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Moayab 4. BBenenue B MareMaTudeckul anaaus (36 yacoB)
Tema 4.1. ®ynkuus (6 4acon)

MnoxecTBo BemiecTBeHHBIX uncen. Oynkuusa. O6iacTe ee onpeeeHus.
Cnoco6s1 3ananus. [lonstue kpuBoil. OCHOBHBIE JIEMEHTapHbIE (DYHKIIMH, UX
cBoiicTBa U rpaduku. CroxHble U oOpaTHble QpyHKIMH, uX rpaduku. Kmacc
AJEMEHTAapHBIX (PYHKIUH.

Buowt yueonwvix 3anamuil:

Jlexms: OyHKIUA luac

Tema 4.2. Ilpenen nocienoarebHocTu. [Ipenen pyukuun (10 yacon)
DleMeHThl MaTeMaThudeckod Jorukud. HeobGxomumoe u  gocTaTtodyHOE
ycaoBus. Ilpsimast u oOparHas Teopembl. CHMBOJIBI MaTEMAaTHYECKON JIOTHKH,
MX HUCIIOJIb30BaHue. buHoM HproToHa. @OPMYIIBI COKPAIIEHHOTO YMHOXKEHUS.
ONeMeHTbl TONOJOIMH. YMCIOBBIE MOCIENOBATEIBHOCTH, HUX POJb B
BBIYMCIUTENBHBIX Ipoueccax. llpemen 4McIOBOM  IOCIENOBATENBHOCTH.
CraOwin3anusi 3HaKa y WIEHOB IIOCJIEAOBATEIbHOCTH, HWMEIONIEH Mpeaen.
CymiecTBOBaHHE Npeesia MOHOTOHHOW OTPaHUYEHHOM ITOCIEI0BATEIBHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipenen ¢pynkuun Ha 6eckoHeuHocTu. [Ipenen
MOHOTOHHOH (PYHKIIHU.
Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOG 3aHATUC. . Hpez[en IMOCJIICAOBAaTCIBHOCTH. Hpenen 1 gac

byHKIIIH
Tema 4.3. Cnoco0bl BbluMc/JeHHs TpeneaoB. CpaBHeHHe 0€CKOHEYHO MAJbIX

¢pyukumii (10 yacoB)

beckoneuno wanble QYHKIIMM B TOYKe, HUX cBoWcTBa. CpaBHEHHE
6eckoneuHo ManbiX pyHkImid. CumBoasl 0 u OO .
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKeE 1 HA IpoMexyTKe. (10 yacoB)

Touku pa3pbiBa, UX KIacCU(PUKALIUS

HenpepbiBHOCT (QyHKIMH B TOYKe. HemnmpepbIBHOCTH OCHOBHBIX
saneMeHTapHbIX (¢GyHKImi. Touku paspsiBa, ux kinaccuukamus. CBoiicTBa
(yHKIMI, HENpepbIBHBIX Ha OTPE3KEe: OrPAaHUYEHHOCTh, CYILIECTBOBAHUE
HAuOOJbIIEr0 M HAUMEHBIIEro 3HAYEHHUH, CYIIECTBOBAHUE IPOMEKYTOUHBIX
3HAYCHUM.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anste: HenpepblBHOCT (PYHKIIMU B TOUKE U Ha 1 yac
IPOMEKYTKE
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Tema 4.5. llonsitue npousBoaHoii pyHkumnu. JAuddepennupyemocrs pyHkumuu.
IIpaBuia HaxoxkaeHusi mpou3BoaHON U nuddepenunaia (24 yaca)

[Tonsatue dynkuuu, auddepenuupyemoid B Touke. Jluddepenuman
(GyHKIIMHU, €ro reomMeTpuyeckuid cMmbicia. OOIliee MpeACTaBIEHUE O METoJax
nuHeapuzauuu. llpousBonHas (yHKIUH, €€ CMBICI B PaA3JIMYHBIX 3ajadax.
YpaBHEHHE KacaTeJIbHOW K KPUBOM B JAaHHOW Touke. [IpaBuna HaxoXAeHUS
MPOU3BOTHON U nuddepeHnmnana.

Buowt yueonwvix 3anamuii:

Jlexkuus: [TonsTe mpou3BOAHON (DYHKITHH. lygac

Huddepenuupyemocts Gpynkuuu. [Ipasuna
HAXO0XJICHUS TPOU3BOIHON U nuddepeniuana

[TpakTideckoe 3anstue: [loHATHE MPOU3BOIHON (PYHKIINH. 1 gac
Huddepenuupyemocts Qynkiuu. [Ipapuna
HaXO0KJICHUS IPOU3BOIHON U nuddepenimana

Tema 4.6. Ilpou3BogHasi CJI0XKHOH, 0O0paTHOW W NMapamMeTPpUYeCKH 3aJaHHOM
¢pyukuuu (16 yacos)

[IpousBoagHas cioxHoit u oOparHoW ¢yHkuu. Juddepenuuponanue
GyHKIUMM, 3aJaHHBIX napamerpuyecku. IlpousBognbie W U GEepeHIINATBI
BBICIIUX MOPSIIKOB.

Buowt yueonwvix 3anamuii:

[IpakTruueckoe 3ansaTie: Brluucnenue npou3BoIHON GyHKINN 1 vac

Monayas 5. InddepennuanbHoe ucuncienne GyHKIUM 0 HOM
nepeMeHHoM (28 yacoB)
Tema 5.1. OcHoBHBIE Teopembl 0 Tu(GepeHunpyeMbIX PpyHknusax (12 yacon)
Teopema @epma. Teopembl Posuns, Jlarpanxka, Komun, nx npumeHeHue.
[IpaBuno Jlonurans. Popmyna Teinopa ¢ OCTaTOYHBIM 4YJIeHOM B (dopme

Jlarpamxa. Ilpencrasnenue Gynkumii €, SinX, cosX, IN(L+x), (1+x)™ no
dbopmyne Teinopa.
Buowt yueonwvix 3anamuii:

Jlexuums: OcHoBHBIE TeOpeMBI 0 TP DHEepeHITUPYEMBIX lygac
byHKIUAX
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Tema 5.2. IlpumeHenue Npou3BOAHOI 151 McciienoBanust pynkmuu (16 yacos)

VYcioBusi ~ MOHOTOHHOCTH GyHKIUN. DOKcTpeMyMbl  (YHKLHH,
HEOOXOUMOE YCIOBHUE, JOCTAaTOYHBIE YCIOBHUS JKcTpemyma. OTbICKaHUE
HauOOJIBIIIET0 U HAMMEHBIIEro 3HaueHUW QyHkuu, AuddepeHuupyeMoir Ha
otpeske. MccneqoBanue BhIMYKIOCTA (GyHKIMU. Touku nepernda. ACUMOTOTHI
¢yukuuit. [lonstme o006 acuMmnToTHdYeckoM pasnoxkeHuu. OOmas cxema
uccienoBaHusl (PyHKIIMU U TMOCTpoeHus ee Trpaduka. KpuBuszHa mimockoi
KpuBoi. Panmyc KpuBu3HBI. DBOIIOTA U 3BOJbBEeHTAa. KpuBH3HA U paamyc
KPUBU3HBI IPOCTPAHCTBEHHON KPUBOM.

Buowvl yueonwix 3anamuii:

[Ipaktuueckoe 3anstue: [lpunoxxeHus npou3BOAHON PyHKIIMH 2
yaca
Moayasb 6. diieMeHTHI BbicHIeil ajaredopnl (16 yacon)

Tema 6.1. OcHOBHBIE CBeleHHs 0 KOMILIEKCHBIX YHcJIax (8 yacoB)
KowmriekcHbie yucna, gevcTBusi HaJ, HUMU. M300pakeHrne KOMILIEKCHBIX
YUCEI Ha TIUIOCKOCTH. Moaylb © apryMeHT KOMIUIEKCHOTO  4YHCIIA.
AnreOpanueckasi U TpUroHoMeTpuueckas GopmMbl KOMIUIEKCHOTO uncia. KopHu u3
KOMILIEKCHBIX YHCE.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue: KommekcHsie uyncia 1 vac

Tema 6.2. OcHOBHBbIE CBeIeHUS 0 PALIMOHAJIBHBIX PYHKIUAX (8 YacoB)
Mmuorounensl. Teopema be3sy. OcHoBHasi Teopema anreOpbl. Paznoxenue
MHOTOWIEHA C JIEHCTBUTENbHBIMA KOd((UIMeHTaMH HAa JTUHEWHbIE M KBaJpaTUYHBIC
MHOXXHTENU. PaznokeHne palimoHaIbHBIX Jpo0eit Ha mpocTeiime.
Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: PamponansHbie 1poOu 1 gac

Moayas /. HeonpenesieHHbIi 1 onpeieieHHbIH HHTErpaJ (32 yaca)
Tema 7.1. IlepBooOpa3nasi. HeonpeaeneHHblii HHTErpaa u ero cpoiicrea. Meron
HenocpeacTBeHHOro uurerpuposanus (10 yacon)
[lepBooOpazHasi. Heornpenenennsii VHTETpai u €ro CBOMCTBA.
HenocpenctBeHHOE MHTErPUPOBAHUE.
Buowt yueonwvix 3anamuii:

Jlexnust: OcHoBHBIE TeOpeMBbI 0 U hHEepEHITUPYEMBIX lgac
bynaknusx [lepooOpaznas. HeonpeneneHublit
WHTETPAJI U €r0 CBOMCTBA. MeTOo HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS
13



Tema 7.2. MeToabl BbIYMCJIEHUsI HeonpeaeJeHHbIX HHTerpajioB (10 yacoB)
Metoapl UHTETPUPOBAHUS: METOJ IMOJCTAHOBKH, MHTETPUPOBAHUE IO YACTSIM.
Hcrionp3oBanue TaOIUI] HHTETPAJIOB.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3ansTie: (OCHOBHbBIE METO/IbI BEIYUCIICHUS 1 yac
HEOITPEe/ICIIEHHBIX MHTETPAJIOB
Tema 7.3. HHTerpupoBaHue PpPAlHOHAJbHBIX, HPPANUOHAIBHBIX U

TpUroHoMmerpudeckux pynxkuuii (12 yacos)

NuTterpupoBanue paimoHaIbHbBIX, UPPALHMOHAIBHBIX U TPUTOHOMETPUUECKUX
(yHKUIHH.

Buowt yueonwvix 3anamuii:

Jlexums: HNHTerpupoBaHue palMOHAIBHBIX, UPPALMOHAIBHBIX  lyac
U TPUTOHOMETPUYECKHUX (DYHKIIMIA

Tema 7.4. OnpeneJieHHbIH HHTErPaJl, €ro cBoiicTBa u npuiaoxenus (16 yacon)

3ajaun, NPUBOSAIIME K TOHATHIO ONPEAENICHHOro MHTerpana. OnpenencHHbIN
uHTerpal u ero cpoiictBa. Popmyna HproTona-JleiiOHuna, ee mnpuMeHeHHE IS
BBIYHCIICHUS OIIPENEICHHOIO NHTETpaIa.

KoMmereHunu: MMeTh MpeAcTaBiIeHUE 00 ONpeNeIEHHOM HHTErpajie M €ro
CBOMCTBAaX; YMEThb HCHOJB30BAaTh €ro [ BBIYMCICHUS TE€OMETPHUYECKUX H
(U3HMYECKUX BEJIUYUH.

Buowt yueonwvix 3anamuii:

Jlexums: Onpenenennpiil uaTerpan. Ero npunoxenus l4gac
IIpakTnueckoe 3ansitue: OnpeneneHHblid HHTErpai. Ero npuinoxeHus 1 gac

Tema 7.5. HecoOGcTBeHHBbIE MHTErpajbl ¢ 0eCKOHEYHBIMH MpeaeJaMH H OT
HeorpaHu4deHHbIX PyHKuuii (16 yacon)

HecobcTBeHHbIC MHTETpalibl ¢ 06CKOHSYHBIMU MPEACIaMU U OT HEOTPaHUUICHHBIX
GbyHKIMIA, UX CBOICTBA.

Buowt yueonwvix 3anamuii:

Jlexuums: HecoOcTBenHbIe HHTETpaIbI C 0ECKOHEUHBIMU lygac
npenesaMy U OT HEOTPaHUUEHHBIX (DYHKITHI

Moayab 8. YHKINM HECKOJIbKHUX MEePEMEHHbIX M UX
nuddepenuupoBanue (36 yacos)
Tema 8.1. ®yHKIIUM HECKOJIbKHX NMEPeMEHHBIX (8 4acoB)
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@YHKIMU HECKOJbKHX IepeMeHHbIX. OOmacte onpeaenenus. Ilpenen
¢yHkun. HenpepbIBHOCTS.
Buowvl yueonwix 3anamuii:

.HGKHI/I}II cDyHKHI/II/I HCCKOJIBKUX IICPCMCHHBIX lgac

Tema 8.2. ludpPpepennupoBanue PyHKIUI HECKOJIBKHUX MePeMEeHHbIX
(14 gacoB)

Yactasle mpousBoanbie. [lomublil nuddepeniman, ero cBs3b C YaCTHBIMU
npou3BoaHBIMU. HBapraHTHOCTH (popmbl momHOTO Auddepenimana. KacarenpHas
IJIOCKOCTh M HOpPMallb K TOBEPXHOCTH. ['€OMETpUUYECKUN CMBICT TMOJHOTO
mupdepennmana. YacTHbie NPOM3BOJAHBIE W TMONHBIC AUB(EpeHIINATBl BBHICITUX
nopsakoB. Dopmyna Teimopa. HesBubie ¢yHkuuu. Teopema cCyliecTBOBaHMS.
HuddepenurpoBanue HEBHBIX QYHKITUH.

KomnereHuuu: BlaieTb METOAAMU BBIYMCIICHUS YACTHBIX MPOU3BOIHBIX; YMETh
HAXOJIUTh MOJIHBIN AuddepeHman QyHKIUN HECKOJIbKUX TEPEMEHHBIX.

Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOC 3aHATHUC! (DYHKI_[I/II/I HCCKOJIBKUX IICPECMCHHBIX 1 gac

Tema 8.3. HexoTopsblie npujioxkeHus1 4aCTHbIX NPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIHMI HECKOJNBbKHMX NepeMeHHbIX. HeoOxoaumoe ycioBue
skcTpeMyMa. JlocTarouHble yCIOBHUs. Y CIOBHBIM 3KCTpeMyM. MeToa MHOXKUTENEH
Jlarpanxa. [IpuMepsl TprMEHEHUS ITPU MOUCKE ONTUMAIIBHBIX PELIEHUN.
Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3aHsITHE: ODKCTPEMYMbI (DYHKIIMI HECKOJIBKUX 1 gac
NePEeMEHHBIX

MoayJb 9. O0bikHOBeHHBbIE MU PepeHInATIBLHbIE YpaBHeHUs (36 4yacoB)
Tema 9.1. OcHoBHbIe OHsATHS (18 YyacoB)
3agaun, npuBonsimue K AuddepeHimanbHpIM - ypaBHeHUsM. [lopsigox
muddepennuansuoro  ypaBHeHus. JuddepeHinmanbHpie  ypaBHEHUS  EPBOTO
nopsinka. Pemenue. O6miee pemenne. 3amaya Komu. Teopema cyiiecTBOBaHHS U
€JMHCTBEHHOCTH petieHus 3aaaun Korm.

Buowl yueonwvix 3anamuii:

[IpakTuyeckoe 3ansTre: 3agaqyu, MPUBOASIINE K MU depeHInaTbHBIM 1 gac
ypaBHEHUSIM
Tema 9.2. OcHOBHbBIE TUIIBI YPaBHeHM I nepBoro nopsjaka (18 yacon)
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OCHOBHbIE THUIIBI YpaBHEHUH TEPBOTO TMOPSIKA, HMHTETPUPYEMBIX B
KBaJlpaTypax. YpaBHEHUS C pa3JeisSOUUMUCS ePEMEHHBIMU, OJJHOPOAHbBIE TIEPBOTO
NopsiJiKa, IMHEWHbIE OTHOCUTEIBHO HEU3BECTHON (QYHKIIUU.

Buowvl yueonwvix 3anamuii:

Jlexuus: OcHOBHBIE THUITBI YPABHEHU MEPBOTO MOPSIIKA luac
[Ipaktuueckoe 3ansatue: HuddepeHuunanbHubie ypaBHEHUS IEPBOTO 1 yac
nopsjika

Mopayasb 10. Iuddepennuanbable ypaBHeHUs BHICHIUX NOPSAIKOB
(36 yacoB)
Tema 10.1. OcHoBHble mnousaTHA. [AuddepeHunanbubie ypaBHeHHs N-ro
NOPSAKA, J0NMyCKaIoIIMe MOHNKeHHe nopsiaka (12 yacoB)
OcHoBHble NOHATHA. Pemenus nuddepeHunansHoro ypasHeHus: N-ro nopsaxa.
3anaya Komm. ITonstue o kpaeBbix 3amadax s nuddepeHalbHbIX ypaBHEHUI.

OoO1miee perieHre. YpaBHEHHs, AOMYCKAIOIIUE MOHMKEHNE TIopsaaka: 1) y(”) = f (x),

2) F(x, y® )y e y(”)) =0, 3) F(y, AT y(”)) =0.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3ansatue: Juddepenunansupie ypaBHeHuUs N -ro nopsiaka, 1 dac
JOITYyCKAIOIINE TOHWKEHNE TTOPSAAKA
Tema 10.2. Jluneiinble aAuddepenunaibubie ypapHenuss N-ro nopsaka. Metox

Jlarpan:ka Bapuanuu nNpou3BoJbHBIX NOCTOSIHHBIX (12 YacoB)

Jluneninpie nuddepeHnuanbapie ypaBHeHUsT N-ro TMOpsaKa, OAHOPOJIHBIE U
HeogHOpoHbIe. CBOMCTBA PEUIEHUN TMHEHHOTO OJHOPOJAHOTO YpaBHEHUS. JIMHEITHO
3aBUCUMBbIE W JIMHEWHO He3aBUCHUMBbIe GyHKIUM. DyHIaMEHTaJbHAs CHUCTEMa
pEIICHU JMHEHHOro OJHOPOJHOTO ypaBHEHUs. Teopema O CTPYKType OOIero
pemenusi. Merop Jlarpanka Bapuanuy Npou3BOIbHBIX TOCTOSHHBIX.

Buowt yueonwvix 3anamuii:
Jlexums: Jluneiinbie nudpepeHmanbapie ypaBHeHus N -T0 2
nopsaka. Meron Jlarpanyka Bapuanuu yaca

MIPOU3BOJIbHBIX TTOCTOSIHHBIX
Tema 10.3. Jluneiinble auddepeHIHATbHbIE YPABHEHUSI € TOCTOSIHHBIMHU

ko3¢ unuentamu (12 yacon)

Jluneitnpie nuddepeHmanbHbIe YpaBHEHUS C TIOCTOSHHBIMU KO3 PuIineHTamu.
MeTton Ditnepa petieHust OJHOPOTHOTO TUHEHHOTO AuddepeHITnaTIbHOTO YPAaBHCHHUS.
Jluneitnpie HeomHOpOAHBIC AU dEepeHInanbHble YpaBHEHUS C IMOCTOSHHBIMU
kodpunrentamu. MeTon HeompeneNeHHbIX KOd(POUIIMEHTOB JJIsI HAXOXJICHUS
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YACTHOI'O PEIICHHS HEOJHOPOJHOIO YPaBHEHHUS C MPABOMl YacThIO CIEHHAIBHOTO
BU/IA.
Buowvl yueonwix 3anamuii:

[TpakTaeckoe 3anatue: JluHeinble nudepeHImanbHbIe YpaBHEHUS C 1 gac
MOCTOSTHHBIMHU KO3 dulimeHTaMu

Moayab 11. UucnoBblie 1 pyHKIUOHAIBbHBIE PsiaAbI (36 YacoB)
Tema 11.1. YncsoBslie psaabl (18 yacoB)

YucnoBeie psagel. CxomgumMocTh W cymMa psga. HeoOxomumoe ycioBue
cxomumoctu.  JlerictBusg ¢ pspgamu.  I[Ipu3Hakd  CXOAMMOCTH  PSJOB  C
MOJIOKUTEIBHBIMU YJieHaMU: mpu3Haku JlamamOepa, nnrerpaibHblii pu3Hak Korm.
3HAKOIMEpEMEHHBIE PAIBL, a0CoJIIOTHAS U yCJIOBHAas CXOJIUMOCTb.
3Hakouepenyromuecs psabl, npusHak Jleiiouuna.

Buowt yueonwvix 3anamuii:

Jlexkuus: Hucosblie psbl lygac

HpaKTI/ILIGCKOC 3aHsATHE: UYUMCIIOBBIC PAABI 1 gac

Tema 11.2. ®ynkunoHaabHble psaabl (18 yacos)

OyHKIMOHANIbHBIE Psabl. OONacTh CXOAMMOCTH, METOJABI €€ OMpPEICIICHHUS.
Crenennble psapl. Paznoxkenuss (yHkumii B creneHHble pAnbl. [IpumeHenue
CTETICHHBIX PSOB B MPUOIMIKEHHBIX BHIUUCICHUSIX.

Buowt yueonwvix 3anamuii:

Jlexums: O yHKIMOHAIBHBIE PSJIBI l4gac

[Ipaktnueckoe 3anstue: OyHKIMOHAIBHBIE PSJIbI 1 gac

Moayas 12. /IBoiinble 1 KpUBOJIMHEiHbIe HHTErpajbl (36 yacoB)
Tema 12.1. /IBoiinbie uHTerpasbl (16 yacos)

OnpeneneHue JIBOMHOTO HWHTErpaja, €ro reoMeTpuyeckas W (usnveckas
WHTEpIIPETalnsl; CBOWCTBA. BpIUMCIeHHME JBOWHOIO MHTErpajia B JIEKApTOBBIX
KOOpJIMHATax. 3aMeHa MEPEeMEHHBIX B JIBOWHOM HHTErpaiie, mnepexojl K MOJSPHBIM
KoopanHaTtaM. [[pyuMeHeHne TBOMHBIX UHTErPAJIOB.

Buowt yueonwvix 3anamuii:

Jlexnus: JIBOMHBIE UHTETPAJIBI luac
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Tema 12.2. KpuBosimHeliHble MHTErpaJibl nepsoro poaa (10 yacon)
Omnpenenenrne KpUBOJIMHEWHOIO HHTErpana mnepsoro poja. Ero ¢usmueckuii
CMBICJI; CBOWCTBA. BhIuncIeHNs] KpUBOJIMHEMHBIX HHTETPAJIOB IIEPBOTO POAA.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstre: KpuBoauHelHbIE HHTETPANIBI IEPBOTO POJIA 1 yac

Tema 12.3. KpuBoJinHeliHble HHTErpaJibl BToporo pojaa (10 yacos)

OmnpeneneHue KPUBOJIMHEMHOTO HMHTErpajga BTOporo poja. Ero dusmdeckuii
CMBICJI; CBOMCTBA. BhIUMCIeHUs KPUBOJIMHEUHBIX UHTETPAIOB BTOpOro poja. Ces3b
MEK]ly KPUBOJMHEUHBIMU UHTErpAJIaMH MEPBOTO U BTOporo poja. @opmyna ['puna.
VYcnoBust HE3aBUCMMOCTH UHTETPaja OT IIyTU UHTETPUPOBAHHUS.

Buowt yueonwvix 3anamuii:

[Ipaktnueckoe 3anstue: KpuBosMHENHBIE HHTErPaIbl BTOPOTO poAa 1 yac
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5. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA JJI5A

CAMOCTOSATEJIBHOM PABOTHI OBYUAIOIIUXCA IO JUCIHUIIJINHE

5.1. TeMbl KOHTPOJIBHBIX PA0OT

MoayJib JUCHUTLIMHBI

HaumeHoBaHune TeM

Moayns 1. OCHOBBI JIMHEHHOU
anreopsl

CucTeMbl TUHEHHBIX aNreOpanvdecKux ypaBHCHHM

Matpuunas anredpa

Moaynb 2.OCHOBBI BEKTOPHOM
ayreopsl

Apudmernueckue onepanui ¢ BEKTOpamMu

Monayins 3.
AHanuTnyeckas reOMeTpUs

Paznuunnie BHUJIbI YPABHCHUSA HpﬂMOfI H IIJIOCKOCTHU

YpaBHEHUs KPUBBIX U TOBEPXHOCTEN 2-TO MOpPsJIKa

Monyns 4.BBenenue B
MaTeMaTHYECKUU aHaIn3

CriocoObI BEIYHCIICHUS TIPEIETIOB (yHKIUN

HenpepoiBHOCT pyHKITNH. TOYKH pa3psiBa

Monyis 5. uddepernmansHoe
UcYHUCIIeHUE QYHKIIUHN OTHOM
MePEMEHHOM

Brruncnenue npou3BoaHON QPyHKIIMH

[IpumeHeHre MPOU3BOAHOM 11 BBIYUCIICHU S
MIpeIeJI0B U UccieoBaHus QYHKIUN

Mopyns 7. HeonpeneneHnnsiii u
oIpeieJICHHbIA HHTETpall

MCTOI[I)I BBIYUCJICHUC HCONIPCACICHHBIX MHTCI'PAJIOB

HccnenoBanue cX0JUMMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

HpI/IJ'IO)KeHI/IH OIIPCACIICHHBIX NHTCI'PAJIOB

Monynb 8. @yHKIINN HECKOIBKHUX
MEPEMEHHBIX U UX
auddepeHpoBaHue

YacTtHble Mpou3BoIHbIE U AU depeHtnan Gpum

Haubonbiiee u HauMeHblee 3Ha4€HUs (DHIT B 3aMKHYTOM
obnactu

Monyib 9. OGBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHUS

HuddepennunanbHble ypaBHEHUS IEPBOTO MOPSIKA

Monyns 10. {uddepenumanbasie
YpaBHEHHsI BHICIIIUX MTOPSIIKOB

Jluneiinble nuddepeHnanbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (pUIIMEHTaMH

Mopyns 11. YucnoBsie u
(GyHKIIMOHATIBHBIE PSIIbI

YucnoBeie pAABI

@YHKIIMOHAIBHBIE PSABI

Monyne 12. JIBoiiHbIe U
KPUBOJIMHEWHBIC HHTETPAJTBI

JIBOViHBIE MHTETpAIBI

KpuBonmHeliHbIE HHTETpasbl IEPBOTO U BTOPOTO poAa
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5.2. TeMbl KypcOBbIX PadoT (IPOEKTOB)
KypcoBbie paboThl (ITPOEKTHI) pab0YrM y4eOHBIM HE TIPETYCMOTPEHBI

5.3. IlepeyeHb MeTOAMYECKUX PEKOMEHIAUIT

Ne
HaumenoBanue
/o
1 MCTOI[I/I‘ICCKI/IC PCKOMCHAAIINU 110 BBITIOJIHCHUIO KOHTPOJbHBIX pa60T

5.4. HepequL BOIIPOCOB IJIsl MOATOTOBKHU K IK3aMEHY

5.4.1. Bonpochl 1Jisi MOATOTOBKM K IK3aMeHY 1o 1-My cemecTpy

1. Omnpenenenus omnpeaenuTeneldl BTOPOro U TpeTbero mnopsiakos. CBoilcTBa
onpenenurenei. OnpenennuTeny N-ro MopsIka.

2. Cucrempl N TMHEHHBIX YpaBHEHUU ¢ N Hem3BecTHBIMH. Teopema Kpamepa.
®opmynsl Kpamepa.

3. Cucrembl IUHEHHBIX OJHOPOAHBIX ypaBHeHHH. HeobOxomumoe wu
JIOCTATOYHOE YCJIOBUE HEHYJIEBOI'O PEILICHHUS.

4. Marpunpl. JluneliHele omepauuu ¢ MaTpuniamu. [IpaBuio yMHOXKEHHs
MaTpHUL.

5. Oo0patHas matpuna. OnpenenacHue U ycIoBUE CyIIECTBOBAHUS.

6. Pemenue cucTeMbl JHMHEHHBIX YpaBHEHUHA C TOMOIIBI0 OOpaTHOMN
MaTpHULBI.

7. Omnpenenenue  BekTopa. JIuHeWHbIEe  omepalMd € BEKTOPAMH.
OpToroHanpHbIE, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI. [Ipoeknns BekTopa
Ha OCb.

8. JluHeitHass 3aBUCHUMOCThP M JIMHCHMHAs HE3aBHCUMOCTb  BEKTOPOB.
Onpenenenue Oasuca. Pasnoxkenue Bektopa mo Oasucy. IlpsmoyronpHas
JieKapToBa cucTeMa KoopauHat. JlefcTBUs ¢ BEKTOpaMH B KOOPAMHATHOU (opme.
YcnoBue KOJJIMHEAPHOCTH.

9. CkanspHoe TMpPOW3BEACHHE [IBYX BEKTOPOB, €ro CBOWCTBA. YCIIOBUE
OPTOTOHAJIBHOCTH  JBYX BEKTOPOB. MEXaHUYECKH CMBICT  CKaJSPHOTO
IIPOU3BEACHUS.

10. BripaxkeHue CKalIipHOTO MPOM3BECHHUS BEKTOPOB Y€pe3 UX KOOPIUHATHI.
Jnuna (Moaynb) BekTopa. HampaBisitouye KOCUHYCHI.

11. BextopHO€  TpPOU3BEICHHE BEKTOPOB, €ro  CBOWCTBA.  YCJOBHUE
KOJUIMHEAPHOCTH JBYX BEKTOPOB. ['€OMETPUYECKUN CMBICI BEKTOPHOTO
MIPOU3BEACHUS.
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12. BripakeHre BEKTOPHOTO MPOU3BEICHUSI BEKTOPOB Yepe3 X KOOPIUHATHI.

13. CMemaHHOEe MPOU3BENECHUE TPEX BEKTOPOB, €ro CBOMCTBA. YcCIOBUE
KOMILJIAHAPHOCTU TPEX BEKTOPOB.

14. BeipaskeHue CMENIaHHOTO MPOU3BEJICHUSI BEKTOPOB Y€pe3 UX KOOPIUHATHI.
['eomeTpryecKuii CMBICT CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB.

15. O0mee ypaBHEHHE IUIOCKOCTH B HpOCTpaHCTBe. Teopema: ypaBHEHUE
NEPBOM CTEMEHH OT TPEX MEPEMEHHBIX 33JIa€T B MPOCTPAHCTBE IIOCKOCTb.

16. Paznuunble BUIBI ypaBHEHUH IUIOCKOCTH B MPOCTPAHCTBE, YroJl MEXIY
MJIOCKOCTSIMHU.

17. PaznuyHble BUABI ypaBHEHUH MPSAMOM Ha IIJIOCKOCTH, YIrOJl MEXIY
npsMbIMH. PaccTosiHre OT TOYKH J10 TPSIMOM.

18. YpaBHeHue npsmMoii B IpOCTPAHCTBE. YTOI MEXKIY MPSMBIMH. YTOI MEXTY
IPSAMOM U ITIOCKOCTBIO.

19. KpuBbie BTOpOTO MOpsAaKa Ha TIIOCKOCTH (dIUTHIIC, TUIIepOoIa, mapadona).
Kanonmndeckre ypaBHEHUS KPUBBIX U N300paKCHHUE WX HA TIIOCKOCTH.

20. Hunuuapuyeckue noBepXHOCTH. L{UAMHIPBI BTOPOTO MOpsiIKa.

21. Dnnuncoun, KOHYcC, TunepOosoussl, mnapabdonounsl. ['eomerpuyeckue
CBOMCTBA 3TUX MoBepxHOCcTeN. MccnenoBanue ux Gopm METOI0M CEUEHUH.

22. TlonsipHbIe KOOPAMHATHI Ha TIOCKOCTH. Crivpanb ApXuMmena.

23. lunuuaapudyeckue u  cdepuyeckue KOOPAWHATHI B  TPOCTPAHCTBE.
PaznuyHbie ciocoObl 3a/1aHusl JIMHUI U TIOBEPXHOCTEN B TPOCTPAHCTRE.

24. Onpenenenue ¢GyHkiuu. OO6nacTe ompeseneHus. 3HadyeHue (PyHKIUU B
touke. MonoToHHass ¢GyHkuus. YetHas u HeuwetHas (Qynkmuu. OOpaTHas
bynkuus. CnoxHas GyHKIHS. DIeMEeHTapHbIe GYHKITUH.

25. YucnoBas mocieaoBarenbHOCTh. [Ipeen 4ncioBoil mocienoBaTeIbHOCTH.
CyiecTBoBaHuE Mpezesia MOHOTOHHOM OrpaHUYeHHOM MOCIe10BaTEIbHOCTH.

26. IIpegen ¢yukmum B Touke. [lpemen ¢yHkumM Ha OECKOHEYHOCTH.
OpHocTOopoHHME Tpefenbl pyHKIUKM B TOUke. HempepbIBHOCTH 37€MEHTapHBIX
(GyHKUIHM.

X

. sinx .
27. 3ameuatensHsle npeaenst: M ——, lim | 1+—
x=»0 X  X—>o X
28. CpoiictBa  (yHKIMI,  CTpeMsmMXCI K  KOHEYHOMY  Tpenemy

(OrpaHMYEHHOCTh (PYHKIIMU, WUMEIOIICH KOHEYHBIA TpeJen, TeopeMa O CKaToi
byHKUINN).

29. beckoHeuHo manasi QyHKIUS, €€ CBOMCTBA (CyMMa OECKOHEYHO MaJlbIX,
pou3BeJeHUE OECKOHEYHO MaJlod Ha OrpPAaHMYEHHYIO, YaCTHOE OT JeJICHHUs
OECKOHEUHO Majioil Ha QYHKITUIO, MIPe/ie]l KOTOPOW HE paBeH HYJIIO).
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30. beckoneuno Oosbinas QyHKIMS, €€ HEOTpaHMUEHHOCTh. Teopema o CBs3u
OECKOHEUHO Majiol 1 6ECKOHEYHO OOJBIION (HYHKITUH.

31. HeoOxoaumMoe ©  JOCTaTOYHOE YCIOBHE CTpeMJICHHS (YHKIIMU K
KOHEYHOMY Tipeziely. Teopema 0 eIMHCTBEHHOCTH Mpeiena.

32. Paznoxxenue (yHKUIMH, UMEIONIEH KOHEYHBIM Tpeneda, Ha CyMMy
MOCTOSTHHOM M OeckoHeyHO Masio. [Ipenen cymMmbl, MpoOU3BEIECHUS] U YACTHOTO
GYHKIHU, CTpeMSIIIKXCS K KOHEUHBIM MpeIeiaM.

33. CpaBHeHHE OECKOHEYHO MAJIbIX. ODKBHUBAJICHTHBIE OECKOHEUHO MaIbIe.
[Ipumepsl SKBUBAJICHTHBIX OECKOHEYHO MajbiX. 3aMeHa OECKOHEUHO Majiod Ha
HKBUBAJICHTHYIO MPU BHIYUCICHUH TPEJIEIIOB.

34. HemnpepbIiBHOCTH (pyHKITMHU B Touke. HeoOxoaumoe u J0CTaTOYHOE YCIOBHE
HENPEPBHIBHOCTH (PYHKIIMH B TOUKE.

35. Knaccudukarmuss Todyek paspeiBa (PYHKIMU: YCTpaHUMBIH, KOHEUYHBIH,
OECKOHEYHBIH.

36. Onpenenenve npou3BoAHON. [Ipumepbl HaxOXXICHHS MPOU3BOTHOU C
HOMOIUIBIO ONpPEAEICHUS.

37. 'eoMeTpuyecKuid M MEXaHUYECKUH CMBICT MPOU3BOAHONU. YpaBHEHHE
KacaTeJIbHOM.

38. luddepennmpyemMocTb byHKIIUN B TOYKE. HenpepbsiBHOCTD
mupdepeHurpyemMont pyHKIUU.

39. luddepentman Pynkuuu. ['eomerpudeckuii cmbicn auddepenmana.
NuBapuanTHOCTH (hOpMBI IEpBOTO qUdPepeHimana.

40. [TpouzBognas u auddepeHIman CyMMbI, POU3BEACHHS U YaCTHOTO JIBYX
GbyHKIHA.

41. Teopema o puddepeHupyeMoctu cioxkHod Qyukuu. I[IpousBoaHas
oOpaTHOM PyHKITHH.

42. IlpaBuno norapudmuueckoro nuddepenmuposanus. Ero nmpumenenue x

HaxokaeHuto npoussoaHoi Gyukumii  f (X) = (u (X))V(X).

43. IuddepenumpoBanrne (QpyHKINU, 3aJaHHBIX MapaMeTpUYecKu (TepBas U
BTOpAasi MPOU3BO/IHbIE).

44. TTpousBoaubie u qudGepeHInanbl BHICIIUX MOPSIKOB.

45. Tabnuiia MpOU3BOTHBIX.
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5.4.2. Bonpochl 1J1s1 TOATOTOBKH K IK3aMeHY 10 2-My CeMeCTpy

1. Teopema Posis, ee TeOMETPHUYECKUNA CMBICIL.

2. Teopema Komu. dopmyna koHeUHBIX npupaiieHuii Jlarpanxa, ee
r€OMETPUYECKUMN CMBICII.

3. [Ipasuio Jlonurans.

4. ®opmymna Teitnopa i QyHKINUN OTHOM MEPEMEHHON C OCTAaTOYHBIM
ysieHoM B (popme Jlarpamxka. @opmyssl Telnopa mepBoro 1 BTOPOro MOpsIKOB.

5. ®opmynsl Teitnopa (Maknopena) st GyHKImiA Y = €°, Y = SinX, y = COSX B
okpecTHOCTH ToukH X = 0.

6. HeoOxomumoe 1 goctaTouHOE yCIoBUS Bo3pacTanus (yObiBaHUs ) QYHKIIUU
y =1 (x).

7. Onpenenenne sxcTpemyMa ¢pynkmnuu Yy = f (X). Heooxoaumoe ycnoBue
IKCTpEMyMa.

8. [loctaTouHOE yCIIOBUE SKCTPEMYMa, UCIIOJIb3YIOLIEE MEPBYIO IPOU3BOIHYIO.

9. locTaTOyHOE YCIOBUE 3KCTPEMYMa, UCIIOJIb3YIOLIEE BTOPYIO MPOU3BOIHYIO.

10. OnpezeneHue BBIMYKIOCTH U BOTHYTOCTH Tpaduka Gyukiuu Y = f (X).
[Tpu3Hak BBIMYKIOCTH (BOTHYTOCTH).

11. locTato4Hoe ycioBHe TOYKH mepernda rpaduka pynknuu Yy = f (X).

12. Acummrotsl rpaduka pyakun Y = f (X). [IpaBuino HaxoxaeHus
BEPTHKAIBHBIX U HEBEPTUKAIBHBIX aCUMITOT.

13. HaxoaeHre HanOOJIbIIEero U HauMEHbIIero 3HaueHui pyukmun y = f (X)
Ha OTpe3Ke.

14. KomruiekcHble uncia. JIeMcTBUS ¢ KOMIIESKCHBIMHU YHCIIaMU B
anreOpanyeckou popme.

15. 'eomeTprueckoe U300pakeHre KOMIUIEKCHOTO YHCIa.
Tpuronometpuyeckas GopMa KOMIUIEKCHOTO YHCIIA.

16. Bo3BeneHne KOMIUIEKCHOTO YHCIIa B HATYpaJIbHYIO CTeneHb. DopMmyna
Myaspa.

17. V3BneueHue KOpHs HATYpaJIbHOM CTENEHU U3 KOMIUIEKCHOTO YHCIA.

18. TlepBooOpa3Has 1 HeonpeIeIeHHBIM HHTETpal. TeopeMa o0 CTPYKType
MHOKECTBa TIEPBOOOPA3HBIX ISl TAHHOW (YHKIIHH.

19. CgoiicTBa HeomnpeneneHHOro uHTerpana. MupapuaHTHOCTh (popMy
UHTETPUPOBAHUSI.

20. Tabnua OCHOBHBIX IEPBOOOPA3HBIX.

21. 3ameHa mepeMEeHHON B HEONPEICTICHHOM HHTETpaJie

22. ®opmyna HHTErpUPOBAHUS MO YACTSIM JIJISl HEOIPEIEJICHHOTO MHTErpaia.
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23. Onpezenenue NpocTermx aqpooeit. Pasnosxkenne npaBuiIbHOM
palMOHAIIBHON JIpoOM Ha MPOCTEHIIINE.

A
24. nTerpupoBaHue NPOCTEHIINX pallMOHAIBHBIX IpoOei Buaa ( )k :
X—a
25. VluterpupoBaHue MpOCTEHIINX pallMOHATBHBIX ApoOei Buaa
Mx + N )
——(p"—49<0).
X"+ PX+(

26. uTerpupoBaHue TPUTOHOMETPUUYECKUX BhIPAKEHUN BHJIA

R(Si n X, COS X) C MOMOIIbIO YHUBEPCAIbHOW TPUTOHOMETPUUYECKON

X
noacraHoBku t = 1g —.

27. VIaterpupoBaHye TPUTOHOMETPHUECKUX BBIPAKCHUN BUA
R(sin x) cos x, R(cos x)sin X.

28. nTerpupoBaHue UppalvoHaIbHBIX BRIPAXKEHUN BUIA

m My
R X,[ax+bjn1 ,...,(aXerjnk
cx+d cx+d
29. VIHTerpupoBanye MppalMOHAILHBIX BRIPAKEHUN BUA R (x N ) ,

R(x,«/az %2 ) R( x,v/a% = x2 ) C ITOMOIIILIO TPUTOHOMETPUIECKUX ITOACTAHOBOK.

30. IlonsaTue onpeneneHHOro HHTETpaIa.
31. Teopema cymiecTBOBaHUS OMPEEICHHOTO HHTETpaia. [ eoMeTprudecKuii

CMBICTI OTIPE/ICTICHHOTO MHTETpaa.

32. CBoiiCcTBa ONPECICHHOTO HHTETpaIa.

33. UuTerpan ¢ nepeMeHHbIM BepXHUM TipeniesioMm. Teopema bappoy o
G depeHIMPOBAaHUM UHTErpajia ¢ IEPEMEHHBIM BEPXHUM IMPEACIIOM.

34. CBs3b MEX]ly OIIPEJCICHHBIM U HEONpeAeIeHHbIM HHTerpanamMu. dopmya
HrroTona-JleitbHuna.

35. 3ameHa IepeMeHHOM B ONPEICICHHOM HHTETpase.

36. ®opmyra MHTETPUPOBAHUS IO YACTSIM JJIsl ONIPEAETICHHOTO HHTETpaIa.

37. HecoOCTBEeHHBIN MHTETpaNl OT HEMPEPHIBHOM PYHKIIUU IO OECKOHEYHOMY
IPOMEXKYTKY.

38. HecoOGcTBeHHBINM HHTETpANI OT HEOTPAHUYECHHON (QYHKIIUU 110 KOHEYHOMY
IPOMEXKYTKY.

39. Omnpenenenre abCOMOTHON CXOIUMOCTH HECOOCTBEHHOTO MHTETpara.
[Tpu3Hak cpaBHeHHs. [ 'eomeTpruyecKkas WLTIOCTpAIHs MPU3HAKA CPABHEHHMS.
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40. Beraucnenue miomaaei miockux Guryp B 1€KapTOBBIX U MOJSPHBIX
KOOpJMHATAX.

41. BeruncneHnre 00beMOB TeJl 10 U3BECTHBIM IUIOIIA/ISAM HONIEPEUHbIX
ceueHui. Beruucnenrne o0beMOB TEJ BpaleHUS.

42. BeraucneHue JUIMHBI 1yTY TI0CKON KPUBOW B JIEKAPTOBBIX KOOPAMHATAX U
KPUBOU, 3aJJaHHON MapaMETPUUECKH.

43. BeraucneHue miomaan MOBEPXHOCTH BPAIlICHHUS.

44. Onpenenenue QyHKIIUU HECKOJIBKUX MepeMeHHbIX. DyHKIus N
NEPEMEHHBIX KaK (YHKIIMS TOUKH B N-MEPHOM IPOCTPAHCTBE.

45. YacTHble IpUpPAIICHUS U YACTHBIE IPOU3BOJIHBIE. | eOMETpUUYECKUI CMBIC
YAaCTHOM MPOU3BOIHON (PYHKIIMH JIBYX [IEPEMEHHBIX.

46. IuddepenumpyeMocts PpyHKINN ABYX NepeMeHHbIX. Heobxoanmoe u
JIOCTATOYHOE YCIOBHS TUPPEPEHIIMPYEMOCTH (PYHKIIMU ABYX MTEPEMEHHBIX.
Omnpenenenue noiaHoro auddepeniuana.

47. NuddepeHurpoBaHue CIOKHON PYHKIUU OJHON U IBYX EPEMEHHBIX.
[Tonnas npousBoaHast. MHBapuaHTHOCTH (hOPMBI MOTHOTO AU PEepeHLnaa.

48. HesBHbie QpyHKIIMU OJTHOM niepeMeHHOU. TeopeMa 0 HesIBHOUM (YHKIIUU.
HudbdepenuupoBanue HessBHONU (QYHKIIMHM OJTHOM MIEPEMEHHOM.

49. HesiBHbIe PyHKIIMU ABYX NepeMeHHBIX. JnddepenmpoBanue HessBHON
(GYHKIIUH IBYX TEPEMEHHBIX.

50. YacTHble pon3BoAHbBIE U TU((HEePEHITHATBI BRICIIUX TOPSAKOB.

51. ®opmymna Teiinopa 11t pyHKIMU ABYX EPEMEHHBIX.

52. Omnpenenenue skcTpeMmyma GyHKIIUU JBYX repeMeHHbIXx. Heooxoaumoe
yCIIOBHE 3KCTpeMyMa. J[0CTaTOYHOE yCIIOBHE SKCTPEMYyMa.

53. Haubomnbiiee u HauMeHblee 3HaueHust GyHKIIMU JIBYX MIEPEMEHHBIX B
3aMKHYTOM 00JIacTH.

54. YpaBHeHUs KacaTeJIbHOM MIIOCKOCTA U HOPMAJIU K MIOBEPXHOCTH.
["'eomeTpudeckuii cMbIci oaHoro AuddepeHiumana.

5.4.3. Bonpochbl /151 NOATOTOBKHU K K3aMeHY M0 3-My ceMecTpy

1. Omnpenenenue oObIKHOBEHHOTO AU (PepeHIInaTbHOTO YPABHEHHUSI, €T0
nopsizika u perneHust. JuddepeHnuanbHoe ypaBHEHHE TIEPBOTO MOPSIKA, TOJIe
HAIpaBJICHUM, U30KJIUHBI.

2. 3anava Kommm mist nuddepeHnanbHOro ypaBHEHUs IEPBOTO TOPSIAKA.
Teopema CyiieCTBOBaHHS U €IUHCTBEHHOCTHU pelieHus 3anaun Komm.

3. Ompenenenue 001IET0 U YaCTHOTO pelieHus (MHTErpasia)
nudepeHnanTbHOTO YpaBHEHHS TIEPBOTO MOPSIKA.

4. VYpaBHEHHUE C pa3IeNAIOUMMUC IEPEMEHHBIMU, €T0 UHTETPUPOBAHUE.
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5. JIuHeitHOe ypaBHEHUE NEPBOro MOPSAIKA, Er0 HHTETPUPOBAHHUE.

6. OnHopoaHoe nuddepeHnanbHOE ypaBHEHUE [IEPBOTO MOPSIIKA, Er0
WHTEIPUPOBAHUE.

7. Jduddepennmanpaoe ypaBHeHue N-ro nopsiaka. 3anada Komwu nis
muddepeHInaTb,HOTO YpaBHEHU N-T0 mopsaka. Teopema CyliecTBOBaHUS U
€MHCTBEHHOCTH pelieHus 3a1auu Ko 1 ypaBHEHHs N-To MOpsiIKa.

8. Omnpenenenue o0IIET0 U YaCTHOTO petieHus auddepeHuanbHOro

ypaBHEeHHsI N-ro nopsiika. HTerpupoBanue ypaBHEHUS BHIA y(n) = f(x).

9. VYpaBHeHHs, JONYCKAIOUIME MOHMKEHHE TTOPsAIKa. MeTo HHTErPUPOBAHHUS
ypaBHEHUS BHIA y(”) = f (X, y(k) ey y(n—l)) ,roe k <n.

10. Metox unrerpuposanus ypasuerus suga Y = 1 (Y, Y').

11. Onpenenenue uHEHHOTO MU PEPEHIINATBEHOTO YpaBHEHUS N-TO MOPSIKA.
OpHoponHOE NHMHEHOe ypaBHeHUE. CBOMCTBA PELICHUI OJHOPOIHOIO
JMHEWHOTO YPaBHEHUSI.

12. OnpeneneHue TMHEHHO-3aBUCUMBIX U JTMHCHHO-HE3aBUCUMBIX (DYHKITHH.
[Ipumepsr.

13. Onpenenenue GyHIaMEHTATEHOW CUCTEMBI PEIICHUH JTUHEHHOTO
OJTHOPOJHOTO ypaBHeHUs. TeopeMa 0 CTpyKType OOILIETro peieHus
JMHENHOr0 OAHOPOJAHOTO YPABHEHUS N-TO NMOPSIKA.

14. Teopema o cTpyKType OOIIETO pelieHus JUNHEHHOTO HEOH OPOIHOTO
YpaBHEHUS N-TO MOPSIKA.

15. JIuneliHO€ OAHOPOAHOE YPAaBHEHHE C MOCTOSSHHBIMU KOA(DPUIIMEHTAMU.
Merton Ditnepa, XapakKTEpUCTUUECKOE YPABHEHUE.

16. [Toctpoenne GpyHIaMEHTATIBHONW CHCTEMBI PEIIEHUN B OOIIEero perieHus
JMHENHOr0 OAHOPOJAHOTO YPAaBHEHUA N-TO MOPSAJKA B CIy4ae BEUIECTBEHHBIX
Pa3JIMYHBIX KOPHEN XapaKTEpPUCTUUYECKOTO ypaBHeHus. [Ipumep.

17. Tloctpoenue GpyHIaMEHTATILHON CUCTEMBI PEIICHUI U O0IIEeTo penieHus
JIMHENHOTO OJTHOPOJHOr0 YpaBHEHHU N-TO MOPsJIKa B CIydae KOMIUIEKCHO-
CONPSIKEHHBIX KOPHEU XapaKTEepUCTUYECKOro ypaBHeHUs. [Ipumep.

18. TloctpoeHue GpyHIaMEHTAIEHON CUCTEMBI PEIICHUI M O0IIET0 pemeHus
JMHEHHOT0 OJTHOPOJHOTO YpaBHEHHUS N-TO MOPsJIKa B CIy4ae BEIIECTBEHHBIX
PaBHBIX KOPHEUN XapaKTepUCTUUECKOro ypaBHeHUs. [Ipumep.

19. TlpaBuiio HAXOXKJAEHUSI YACTHOTO PEIICHUS JIMTHEMHOTO HEOAHOPOIHOTO
ypaBHEHUS C TIOCTOSIHHBIMU KO3 PHUIIeHTaMu, €ClIU TIpaBasi 4aCTh UMEET BUJT

f(x)=h, (X)eax’ rae P,(X) - MHOTOYJICH CTEIEHH N .
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20. TIpaBuso HaXOXACHUS YACTHOTO PEUICHHS TUHEHHOTO HEOTHOPOAHOTO
yYpaBHEHUSI C IOCTOSHHBIMU K03(ppULIMeHTaMHu, eciiu mpaBasi 4acTh UMEET BU/T

f(x) =e®™ (Acosbx+Bsinbx), rne ABeR, AZ+B2 0.

21. Meton penieHus: JMHEHHOT0 HEOTHOPOAHOTO MU depeHIINaTBLHOTO

ypasuenna suna Po(¥)Y™ + p )Y 4 p ()Y = F(x) + F2(%)
(MpUHLIKI HAJIOKEHHUSA ).

22. Yucnossie psabl. OnpeaeneHue N-oif yacTUuHOM cyMMbl psina. [lonarus
CXOJMMOCTH U PACXOJAUMOCTH YUCIOBOTO psina. CyMMa CXOSIIErocs psaa.
['eomeTpuueckuui psu.

23. CBoiicTBa CXOASIIMUXCS PSAAOB: YMHOXKEHHUE Psijia HAa YUCIIO, TOYWIEHHOE
CJIOEHUE PSIJIOB.

24. Ocrarok psna. Teopema 00 0THOBPEMEHHOI CXOIMMOCTH Psiia U €ro
ocTaTka.

25. HeoOxomuMpIi IpU3HAK CXOAMMOCTH psaa. UmmrocTparus ero
HEJ0CTAaTOYHOCTH Ha MPUMEPE.

26. [Tonoxwutenbubie psiabl. HeoOxoanmoe u J0CTaTOYHOE YCIOBUE
CXOJAMMOCTH TOJOXKHUTEIBHOTO psja.

27. IlepBblif 1 BTOPOM MPU3HAKK CPABHEHUS MOJIOKHUTEIBHBIX PSJIOB.

28. Ilpuznak Jlanambepa.

29. Nnrterpanpubiii mpu3Hak Ko,

o0
1
30. O600MIEeHHBII TAPMOHUYECKUH PSIJT Z n_p’ rjae p — aroboe

n=1
nevicrutensHoe yncio. [loBenenue psiaa npu p<l, p=1, p>1.

31. 3nakonepemMeHHbIC PAAbl. AOCOIIOTHAS U HEAOCOTIOTHASL CXOIUMOCTb.
Teopema 0 cxoaMMOCTH a0COIFOTHO CXOJIAIIETOCs Psa.

32. IIpusnak JleiOHMIIA CXOUMOCTH 3HaKOoUepeayromerocs psaaa. OueHka
a0COJTIOTHOM MOTPENTHOCTH TIPH 3aMEHE CYMMBI CXOISIIETOCs Psi/ia CyMMOM
MIEPBBIX N €TO WICHOB.

33. OyHKIIMOHANBHBIN psA. O0JaCTh CXOAUMOCTH (PYHKITMOHATBHOTO Psia.

34. Crenernoii psa. Teopema Aberns.

35. O6macTh CXOIUMOCTH CTEIIEHHOTO psaa. OnpeacneHue paanyca u
WHTEpBajIa cXoauMocTu. Haxoxaenue pagnyca CXOIUMOCTH CTETIEHHOTO psifia C
noMoIbo npusHaka Jlamambepa.

36. CBolicTBa CXOISAIIUXCS CTENIEHHBIX PSI/IOB.

37. EAMHCTBEHHOCTH Npe/cTaBieHns (GyHKIMHU f(X) CTENEHHBIM psiioM. Psi

Teinopa.
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38. Paznoxxenue B psan Teiinopa B OKpeCTHOCTH TOUKH X =0 (QyHKIUN
f(x)=e* f(x)=sinx, f(x)=cosx,
39. Paznoxenue B psan Teiinopa B OKpecTHOCTH TOUKH X =0 (QyHKIUN

f(x)=Inl+x), f(x)=arctgx,

40. buHOMHAIBHBIN s I QYHKITUN f(x)=1+ X)a.

41. Onpepenenue IBOMHOTO MHTErpaia. Teopema CyliecTBOBaHUS JBOHHOTO
WHTErparna.

42. OcHOBHBIE CBOICTBA ABOMHOTO UHTETpAIA.

43. I'eomeTpryecKuil CMBICHT IBOMTHOTO MHTErpaia. OneHka ABOWHOTO
uHTEerpasa. Teopema o cpegHeMm.

44. BeraucneHue JBOMHOIO HHTETpaia CBEJCHUEM €ro K IBYKPaTHOMY.
[Tpumep.

45. 3ameHa nepeMeHHbBIX B ABOMHOM uHTerpasie. [lepexos Kk moyisspHbIM
KoopauHataMm. [Ipumep.

46. I'eomeTpuyeckue, pU3nUecKkue U MEXaHUUECKHUE IPUIIOKEHUS TBOMHBIX
WHTETPAJIOB.

47. Onpenenenue KpuBoJauHeHoro uaTerpaia | poxa. Teopema
CYIIIECTBOBAaHMSI KPUBOJIMHEWHOTO HHTETpana | pona.

48. CpolicTBa KpUBOJIMHEHHOTO HHTErpana | poga, ero BeIUKCICHHE.

49. Onpenenenuie kpuBonHerHoro uurerpana |l pona. Teopema
CYIIIECTBOBAaHMSI KpUBOJIMHEHHOTO uHTerpana |l poxa.

50. CgoiictBa kpuBosMHeHOT0 uHTerpana Il poga, ero BeiuuciaeHue.

51. ®opmyna I'puHa 1 ee MPUITOKEHUS.

52. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO nHTerpaia |l poxa ot myTtu
WHTETPUPOBAHUS.

53. Cnoco6 mHaxoxaenust pyHkmu U (X, y) 10 ee moaHomy nuddepennmany

P(x, y)dx+Q(X, y)dy .

6. ®OH/I OHEHOYHBLIX CPEACTB JIAA NIPOBEIEHUA
MMPOMEXYTOUYHON ATTECTAIIMA OBYYAIOIIUXCS 1O
JUCHUTIJIMHE

@DOHJI OLICHOYHBIX CPEACTB MJIs MPOBEACHMS MPOMEKYTOYHOW arTrecTaluu
oOyyaromuxcs 1O AMCHUIUIMHE MO peleHuto kadpeapbl OPOpPMIIEH OTIAEIbHBIM
NPUIOKEHUEM K paboyeil mporpaMme.
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7. MNEPEYEHb OCHOBHOM U TOMOJHUTEJbLHON YUYEBHOU
JUTEPATYPbI, HEOBXOJIUMOMH 1151 OCBOEHUSA JUCIIUTIIVHBI
OcHoBHas JuTEparypa:

1. l'ynusin B.1LI. Maremartuka. ba3oBblit kypc [DneKTpoHHBIN pecypc]: yueOHUK/
['ynusan B.1., Xamuaynnun P.S1.— DOnextpon. TekcroBble naHHbIe.— M..:
MockoBckHil (puHAHCOBO-TIPOMBINIIIEHHBIN YHUBEpcUuTeT «Cuneprus», 2013.— 712
C.— Pexum pgoctyma: http://www.iprbookshop.ru/17023.html.

2. Munenko O.I1. Marematuka [ DneKTpOHHBIN pecypc]: yueOHoe mocodne/
Hunenko O.I1., Myxameraunosa C.X., PacckazoBa M.H.— DnektpoH. TexcTtoBbie
nanable.— Omck: OMCKUI TOCyIapCTBEHHBIN HHCTUTYT cepBuca, 2013.— 160 ¢.—
Pexxum nocryma: http://www.iprbookshop.ru/18256.html.

3. Hroxxenkosa JI.U. [IpakTtuky™m mo Beiciied matemMatuke. Yacts 1
[DnexTponHBI pecypc]: yaedHoe nocooue/ Jlroxxenkona JI.W., roxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganusie.— M.: BUHOM. JlaGoparopus
3HaHui, 2012.— 449 ¢c.— Pexum moctymna: http://www.iprbookshop.ru/6524.html.

4. Troxenkona JI.W. IIpaktukym no Beiciieit maTemaruke. YacTs 2
[DnexTpoHHbIN pecypc]: yuedHoe nocooue/ Jlroxxenkona JI.W., dioxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBsie qanusie.— M.: BUHOM. JlaGoparopus
3HaHui, 2012.— 469 ¢.— Pexum moctyma: http://www.iprbookshop.ru/6523.html.
JlonoJiIHMTe IbHASA JIUTEepaTypa:

1.Jluneiinas anrebpa. BekropHass anreOpa. AHaiuTHYECKass T'€OMETPUs
yuebHoe nocobue / FO.C. Pomanoga. - CI16.: U3a-Bo C3TVY, 2014. - 95 c.

2.BBeneHue B MaTeMaTudeckuil aHanus : yueOHnoe nocobue / HO.C. Pomanoga. -
CII0.: U3n-Bo C3TYVY, 2014. - 44 c.

3. JuddepenunanbHoe ucuyuciaeHue (QyHKIUNA OJHON MEPEeMEHHOU : ydeOHoe
rmocooue / }O.C. Pomanosa. - CII6.: 3xa-Bo C3TVY, 2014. - 81 c.

4.OmeMeHThI BhICIICH anreOpsl : yueoHoe nmocodue / F0.C. Pomanosa. - CIIO6.:
N3p-so C3TYVY, 2014. - 17 c.

5.UuTerpanibHOE HicunciaeHue PyHKIUN OJHOM IepeMeHol : yueOHoe mocooue /
10.C. Pomanosga. - CII6.: U3n-Bo C3TYVY, 2014. - 70 c.

6.Iuddepennmanbioe wucuuciaeHue QYHKIUNA HECKOIBKUX TMEPEMEHHBIX
yaeoHoe nmocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TVY, 2014. - 112 c.

7.uddepenumanpabsie ypaBHeHus @ ydeOHoe mocooume / FO.C. Pomanona. -
CIIO.: U3n-Bo C3TYVY, 2014. - 52 c.

8.YucnoBble U (pyHKIMOHATBHBIE psibl : yueOHoe nocodue / FO.C. Pomanosa. -
CIIO.: U3n-Bo C3TYVY, 2014. - 16 c.

9.Kparnbie unrerpaisl : yueonoe nocooue / A.K. Princkas, A.A. Iloranesko. -
CII6.: U3n-Bo C3TYVY, 2014. — 88 c.

IIporpammHoe obecnieyeHue

1. IIITIT MS Office 2016
2. TexcroBslil penaktop biokHoT
Bpaysepsi IE, Google Chrome, Mozilla Firefox.
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8. IEPEYEHB PECYPCOB HH®OPMAIIMOHHO —
TEJEKOMMYHUKALIMOHHOM CETHA "UHTEPHET", HEOBXOJUMBIX
JUISI OCBOEHMSI TUCIATIIMHBI

1. DnextpoHHas uHdOpManmoHHO-oOpa3oBatenbHas cpera AHO BO "C3TVY"
(BUOC C3TY) [DaekTpounslii pecypc]. - Pesxxum goctyma: hitp://edu.nwotu.ru/

2. Dnextponnas Oubmmoreka AHO BO "C3TVY" [DnexktpoHHsléd pecypc]. -
Pexum nocryna: http://lib.nwotu.ru:8087/jirbis2/

3. DnextpoHHO-OmOmoTeuyHas cucrema IPRbooks [Dnexrponnsiii pecypc]. -
Pexxum noctyna: http://www.iprbookshop.ru/

4. Nndpopmanmonnas cuctema "EnmHoe OKHO JocTynma K 00pa3oBaTeIbHBIM
pecypcam" [DiekTpoHHBIN pecypc]. - Pexxum moctyma: http://window.edu.ru/

5. MudopmarionHas CUCTEMbI JOCTyNa K 3JEKTPOHHBIM KarTajoram OMOIMOTEK
cthepnl obpazoBanus u Hayku (MC DKBCOH) [DnektponHsiii pecypc]. - Pexum
nocryna: http://www.vlibrary.ru/

9. METOANYECKHUE YKA3AHUA 11O OCBOEHUMIO IUCHUIIJIMHBI

[IpenofaBanvie  JUCUUIUIMHBI ~ OPEIyCMaTpPUBAET  CleAylomue  (opMsl
OpraHu3aldd  y4eOHOro  mpomecca:  JEeKUWH,  NPaKTUYECKHe  3aHATHs,
CaMOCTOSITENIbHYIO pa0OTy CTy/I€HTa, KOHCYJIbTALIUH.

9.1. Ilpu wu3yyeHHMM TeM M3 Y4YEOHBIX MOJIYyJIEH CTyIEeHTaM Heo0X0IuMOo
HOBTOPUTHh  JICKUMOHHBIA Y4eOHbI Marepuall, H3y4YUTh PEKOMEHIOBAHHYIO
auTepaTypy, a Takke YydeOHbIM MaTepuan, HaxXOASIIMHCA B  yKa3aHHBIX
MH(POPMALMOHHBIX pecypcax.

Ha 3aBepmiaromeM 93Tane U3y4eHHsS KaXIOTO MOAYJIS  HEOOXOAMMO,
BOCITOJIb30BABILHUCH MPEAJI0KEHHBIMU BOIIpOCAMH  JLJIS CaMOKOHTPOJIS,
pa3MelIeHHBIMU B JJIGKTPOHHOM HWH(OpPMAIIMOHHOW 00pa3oBaTesibHONW  Cpejie
(BHUOC), npoBepUTh KAYECTBO YCBOEHUSI yUeOHOTO MaTepHaia.

B cinywae 3arpynHeHHs] B OTBETAaxX Ha MOCTaBJIEHHBIE BOIMPOCHI PEKOMEHAYETCS
MOBTOPUTH YUEOHBIN MaTepHall.

9.2. Ilocne u3ydeHus: KaKI0ro MOAYJs JUCHUILUIMHBI HEOOXOMMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOT'O TECTA MO JAHHOMY MOJYJIIO C IEJbI0 OLIEHUBAHUS 3HAHUU U
MOJIy4eHUS OAJIIIOB.

9.3. Ilocne n3yuyeHns BCEX MOJYJIEW MPUCTYIIUTh K BBIIIOJHEHUIO KOHTPOJIBHOU
paboThl, pyKOBOJICTBYSICh METOAMUYECKMMH PEKOMEHIALUSMU MO €€ BhIMOJIHEHHUIO.

9.4. Tlo 3aBepiieHHIO M3y4YeHUS] Y4eOHOM TUCIMIUIMHBI B CEMECTPE CTYACHT
00s13aH MPOUTH MPOMEXKYTOUHYIO aTTecTaluio. Buja mpoMeXyToOuHON aTTecTaluu
ompenensiercss padbounM ydeOHbIM iIaHoM. PopMa MpoBeNEHUS MPOMEKYTOUHOU
aTTecTallu — KOMITBIOTEPHOE TECTUPOBAHUE C UCITIOJIb30BAaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUs 3HaHUU cTyneHToB B DNOC.

9.5. K npomMexyToyHO aTTecTaluu AOMYCKAIOTCS CTYJIEHTHI, BBITOJIHUBIINE
TpeOoBaHMs paboyero yueOHOro IaHa.
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9.6. Oco0eHHOCTH OCBOCHHUS IUCHUILIMHBLI JSI HHBAJHIOB M JHI[ C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

OOyudeHne OOydYarolUXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS IMPHU
HEOOXOJMMOCTH, II0 JIMYHOMY 3asBJICHHUIO, OCYIIECTBIICTCS Ha  OCHOBE
aJIaNTHPOBAHHON paboYeii mporpaMMbl C UCIOJIB30BAaHUEM CIICIIHAIBHBIX METOJIOB
OOyYCHHS W AWIAKTHYCCKUX MaTEPHAJIOB, COCTABJICHHBIX C y4eTOM OCOOCHHOCTEH
NICUXO(PU3NYSCKOTO PA3BHUTHS, WHIWBHIYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0POBbS TAKUX OOyYaromuxcs (00y4Jaronierocs).

10. IEPEYEHb TH®OPMAIIMOHHKIX TEXHOJIOT' UM,
HNCHOJB3YEMBIX ITPU OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O
MMPOLECCA IO JUCHUIIJIMHE

[Ipu ocymecTBieHHr  00pa30BaTENBHOTO  MpoIlecca MO  AUCITUIUIHHE
UCITIOJIB3YIOTCS ClieyIolre HH(POpMAMOHHBIE TEXHOJIOTUH:

1. Internet — TexHosoruu:

WWW (anri. World Wide Web — Becemupnast [TaytiuHa) — TeXHOJIOTHST PabOTHI
B CETH C TUIEPTEKCTAMH;

FTP (anrn. File Transfer Protocol — npoTtoxoin nepegaun ¢aitioB) — TEXHOIOTHS
nepeaayuun mo cetu (paitsioB mpou3BoIbLHOTO popmara;

IRC (anrn. Internet Relay Chat — moodepenHsbiii pa3roBop B CETH, 4aT) —
TEXHOJIOTHS BEJCHUS IIEPErOBOPOB B PEATbHOM MacIiTade BpPEMEHH, aroIiast
BO3MOYKHOCTh Pa3rOBapuBaTh C JIPYTUMU JIOABMH TIO CETH B PEXUME TMPSIMOTO
JTNaJIora,;

ICQ (anrn. I seek you — s uiry TeOsi, MOKHO 3amucaTh TPEMsl yKa3aHHBIMH
OykBaMH) — TEXHOJOTHS BEJCHHS TIEPETOBOPOB OJIWH Ha OJWMH B CHHXPOHHOM
pexXHuMeE.

2. lucranmmonHoe odydenue ¢ ucrnoas3oBanreMm IMOC Ha mmardopme Moodle

3. TexHonorus MyIbTUMEANA B PEKUME JUAIIOTa.

4. TexHOJIOTHUSI HEKOHTAKTHOTO MH(GOPMAIIMOHHOTO B3aUMOICUCTBUS
(BUpTyasbHbIC KAOMHETHI, JJAOOPATOPHH).

5. 'uneprekcToBast TEXHONOTHUS (IJIEKTPOHHBIE YI€OHUKH, CTIPABOYHHUKH,
CJI0OBapH, SHIIUKJIONICINH ).

11. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOU AJ1s1 OCYIECTBJIEHUS OBPA3OBATEJBHOI'O
MMPOLIECCA IO YYEBHOU JUCIUIJIVHE

1. bubnuoreka.

2. CnpaBouHo-nipaBoBas cuctema KoncynsranT [lnroc.

3. DnekTpoHHas HHOOPMAITMOHHO-00pa3oBaTeNibHAs Cpejla YHUBEPCUTETA.
4, JIokanbHasi CeTh C BBIXOJ0M B MIHTEpHET.
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12. BAJUIBHO-PEUTHHI'OBASI CHCTEMA OIIEHKHA 3HAHUI

s 1-ro cemecTpa

Buj yueOHoii paboThl, 32 KOTOPYIO CTABATCH 0AJLIbI banbl
VYuactue B online 3aHATHUSIX, IPOCTYIIMBAHUE BUJICO JICKITUI 0-5
KoHTpoapHBIN TECT 110 MO0 1 0-9
KOHTpOoIBHBIHN TECT IO MOYITIO 2 0-9
KoHTposbHEI TecT o MoayIio 3 0-9
KoHTposbHbIil TecT 1o Moaymio 4 0-18
KontponsHas pabota 0-20
W TOrOBBII KOHTPOJIBHBIA TECT 0-30
Bcero 0-100

Jloist 2-ro cemecTpa

Buj yue0HO# padoThl, 32 KOTOPYIO CTABATCH 0aJ1JIbI basbl
VYuyactue B online 3aHATHUIX, MPOCTYIIMBAHUE BUJICO JICKITUI 0-5
KOHTpOJIBHBIN TECT 110 MOJIYIIIO S 0-9
KoHTposbHEIi TeCT 0 MOAyIIO 6 0-9
KOHTpONBHBIN TECT IO MOAYITIO 7 0-18
KonTponbHeIil TecT 1o Moayo 8 0-9
KonTtponbsHas pabota 0-20
WTOroBBIi1 KOHTPOJIBHBIN TECT 0-30
Bcero: 0-100

st 3-ro cemecTpa

Buj yueOHo# padoThl, 32 KOTOPYIO CTABATCH 0aJLJIbI banibl
VYuyacrtue B online 3aHATHIX, MPOCTYIIMBAHUE BHJICO JICKITUI 0-5
KoHTpOoIBHBIN TECT IO MOYIHO 9 0-12
KonTponbHelil TecT o Mmoaymio 10 0-15
KonTponbHsIil TecT o Mmoaymo 11 0-18
KontponbHas paborta 0-20
WTOroBBII1 KOHTPOJIBHBIN TECT 0-30
Bcero 0-100
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BonycHble 6a/J1b1 B Ka:KI0M ceMecTpe

BOHYCBI (6amibl, koTopbie MOTYT OBITH T0OaByeHb! 10 100) banabl
- 32 aKTUBHOCTD Ha 3aHATHH 0-10
- 32 yJaCTHE B OJIMMNHAAAX (B 3aBUCUIMOCTH OT 3aHATOT'O MECTa) 0-50
- 3a yuactue B HUPC (B 3aBucHMOCTH OT pabOTHI) 0-50
- 32 0(hOpMIICHHUE 3asIBOK Ha MOJIE3HbIE METO/IbI (paIipeI0KEeHUs]) 0-50
BbasuibHas MIKajia OLEeHKH 32 CeMeCTp

Onenka (3K3aMeH) bajuibl

OTJINYHO 86 — 100

XOpOUIO 69 — 85

YAOBJIECTBOPUTEIBLHO 51 - 68

HEYIOBJIETBOPUTEIIHHO meHnee 51

OueHka 1o KOHTPOJILHOM padoTe

KonuyecTBo
Ouenka 0ayoB
OTJIMYHO 18 - 20
XOPOIIIO 15-17
YAOBJIETBOPUTEIHHO 12 - 14
HEYIOBJIETBOPUTEIBLHO MeHee 12
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IIpuaoxenue

K pabodeii mporpamMme

JUCHUIUIAHBI «MaTteMaTnka, 4.1

JUISL HAIIPaBJICHUS TTOATOTOBKH

09.03.02 - UadpopmMannoHHBIE CHCTEMBI 1 TEXHOJIOTHH

®OH/I
OIIEHOYHBIX CPEJICTB

1. [lepeyenb popMupyeMbIX KOMIIETEH M
Oowenpogpeccuonanvnuvie(OIIK)

Koo komnemenuyuu Haumenosanue u(uiu) onucanue komnemeHyuu

CIIOCOOHOCTBIO HCIIOIL30BAaTh OCHOBHEIC 3aKOHBI
C€CTCCTBCHHOHAYYHBIX JUCHUILJIMH B HpO(l)eCCI/IOHaJII)HOI;'I

OIIK-2 JIESITEIIbHOCTH, IPUMEHATh METOBI MATEMATHYECKOTO aHAJIN3A U
MOJICTTUPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATILHOIO
MCCJICI0BAHUS
Ilpogpeccuonanvusvie (1K)
Koo komnemenuyuu Haumenosanue u(uiu) onucanue komnemenyuu
MK-5 CIOCOOHOCTBIO MTPOBOANTH MOJACIUPOBAHNE TIPOIIECCOB U CUCTEM

CIIOCOOHOCTBIO HCIIOJIB30BaTh MaTeMaTHYeCKHEe METOAbl 00paboTKu,
MK-25 aHaJIM3a U CUHTE3a Pe3yIbTaTOB IPO(HECCHOHATIBHBIX UCCIIEOBAHUIM

2. [MacnopT (poHIa OLIEHOYHBIX CPEICTB

Ne ni/m KonTposmpyembie MOaYJIH Kon HaumeHoBanue
(TeMBbI) IMCHUIITHHBI* KOHTPOJIMPYEM | OLIEHOYHOI'O CPEACTBA
oi
KOMIIeTeHIUH
(WIm ee 4acTH)
1 cemectp
1 Mopynb 1. OcHOBBI JIMHEMHOU OIIK-2, TIK-5, Kontponbnsiii TecT 1
anreopsl I1K-25
2 Monyib 2. OcHOBBI BEKTOPHOU OIIK-2, TIK-5, KoHnTponbusli TecT 2
anreopsl I1K-25
3 Monynb 3. AHanuTuuyeckas OIIK-2, TIK-5, KonTpomabnsiii Tect 3
reOMeTpus ITK-25
4 Monyns 4. BBenenue B OIIK-2, TIK-5, Kontponbnslii TeCT 4
MaTeMaTUYeCKUil aHaIIu3 ITK-25
5 Monynu 1 -4 OIIK-2, [IK-5, | UToroBbiii KOHTPOIBHBII
ITK-25 TECT 3a MEPBHIN CEMECTP
KonTponbnas pabota
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2-ii ceMecTp

6 Monyns 5. quddepennmanbaoe OIIK-2, T1K-5, KoHTponbHBIN TECT 5
UcYUCIeHne (PYHKIIUN OJHOM [1K-25
MepEeMEHHON
7 Monynb 6. DneMeHThI BbICIIEH OIIK-2, TIK-5, KoHnTposabHblii TECT 6
anreopsl ITK-25
8 Monyns 7. HeonpeneneHHsblii 1 OIIK-2, ITK-5, KonTpoubnslii TeCT 7
OTIpeJICIICHHBIN HHTETPa I1K-25
9 Monyine 8. @ynkiuu Heckonpkux | OIIK-2, TIK-5, KonTponbHbIii TECT 8
MePEMEHHBIX U UX ITK-25
Qg depeHpoBanme
10 Monaynu 5-8 OIIK-2, TIK-5, | MTOroBbIif KOHTPOJIBHBIHA
ITK-25 TECT 32 BTOPOH ceMecTp
KonrpomnbHas pabora
3-i cemecTp
11 Monynb 9.0O0bIKHOBEHHbBIE OIIK-2, TIK-5, KontponbubIii TECT 9
Qg depeHnranbHble ypaBHEHHS I1K-25
12 Monyne10. Auddepenunanbabie OIIK-2, [TK-5, KounTponbusiit Tect 10
YpPaBHEHUS BBICIINX ITOPSAIKOB I1K-25
13 Mopyns 11. YucnoBsie u OIIK-2, IIK-5, | KouTpoabHbIi TecT 11
(GyHKIIMOHATIBHBIE PSIZIbI T1IK-25
14 Monynu 9-12 OIIK-2, I1IK-5, | MTOroBbIii KOHTPOIBHBIH
IK-25 TECT 3a TPETUMN CEMECT]
KonTponbnas pabora

3. Iloka3areyu n KPUTECPUH OLICHUBAHUSA KOMIIETEHIIMH 10 3TanmamM (l)OpMHpOBaHl/Iﬂ, OInmucCaHue
IIKaJ ONCHUBAHUA

raneI [okazaresn KpuTepuu oneHnBaHus pe3yJIbTAaTOB 00yUeHHs
JOCTHKEHHSA
OCBOEHUS
3aJaHHOTO YPOBHS
KoMmeTenu | L 5 3 4 .
i KOMIIETEHIIUH
3HaThb He 3naer | 3Haer 3Haer 3Haer 3Haer
(OIIK-2, TIK-5, HEKOTOpbIE TEOpPETUUECKHUE TEOPETHUYECKHE | TEOPETHUECK
[TK-25) HOHATHUSA OCHOBBI OCHOBBI 1€ OCHOBBI
METOJIbl ¥ IPHEMBI BBICIIEH AQHAJIUTUYECKOM | aHAIUTHYECKO | aHAJTMTHYECK
00paboTKH MaTeMaTuKH, | TEOMETpHH, it reomeTpuwy, oM
KOJIM4ECTBEHHON HO HE JUHENHON JTMHEHHOU TEOMETPUH,
nHpOpMALUH 3HAKOM C anreOpel, anreOpel, TUHEHHON
TepBbiii OCHOBHBIC ITOHSTHUS OCHOBHBIMH | muddepeHnmans | nuddepeHnma | anreOpsl,
yran 1 METOJBI TIpueMamMu HOTO " JBHOTO U muddepens
AHATTUTHIECKOH 00paboTkn HHTETPaIbHOTO HWHTETPAITBHOTO | MANBHOTO U
TeOMETPHH, KOJIMYECTBEH | MCYHCICHHH, HO | MCUUCICHHH, HHTETPaIbHO
JTUHEHHOW anreOpsl, HOH HE MOXET B MOYKET, HO HE B | IO
nuddepeHnranbHOT nHGOPMALUN | TIOJHOM Mepe NIOJIHOM Mepe, | MCUUCIICHUH,
0 M UHTETPAITBHOTO HCTIOIb30BaTh HCTONB30BaTh | MOXKET B
HUCUYUCTIEHUHN HX JUISl PEIEHNS | UX IS MIOJTHOU
3a1a4 pemeHns Mepe
3a1a4 UCTIONIB30BAT
b MX JUIS
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peleHus
3a1ad
Ymerh He ymeer | Ommbaercs B | [IpaBuimsHO [TpaBubHO Ywmeer
(OIIK-2, TIK-5, BEIOOpE oTpenenseT BEIOMpaeT TIPaBUIBHO
[1K-25) METOIOB CYITHOCTb METOIBI TIPOU3BOTUT
HCIOJIb30BaTh MareMarhiec | 3ajad, HO pacyeToB, HO b
MAaTeMaTHIECKYI0 KUX JOITyCKAeT omubaeTcst B Maremaruie
CHUMBOJIUKY IJIS pacdeToB OImuOKH B BEIOOpE CKHe
BBIPOKEHHS pacderax MHCTPYMEHTOB | pacyerhl U
KOJINYECTBEHHBIX U UCCIICJIOBAHUS | TIPUMEHATH
BTopoii 3Tan | Ka4yecTBEHHBIX METO/IBI
OTHOIICHUH Maremaruyie
00BEKTOB; CKOTO
[OPUMEHSTH METOIbI aHaM3a st
MAaTeMaTHIeCKOro peIIeHus
aHam3a s HH)KCHEPHBI
perueHus X 33134
HH)KCHEPHBIX 33124
Baagern He YacTtnaHo Bmaneer Bnangeer Bnageer
(OIIK-2, TIK-5, BJIAIEET BJIAZIEET crocobamu crocobaMu METOIaMA
[TK-25) criocodamu HAarJIsAHOTO HarJs,THOTO criocobamu
criocobamu HarsaHoro | rpaduyeckoro rpau4ecKkoro | HarisiHOTO
HATJSAHOTO rpad)M4ecKor | MpeICTaBJICHUS OpE/ICTAaBICHH | rpadUuecKo
rpapuuecKkoro ) pe3ynbTaToB s pe3yJIbTaToOB | IO
HPEACTABICHUS HPEICTABICH | UCCIICTOBAHMS HCCIICAOBAHUS | IIPEJCTABICH
pEe3yNbTaTOB sl HaBBIKAMH HaBBIKAMHU st
HCCIICIOBaHNSI pE3yJIbTaTOB | MPUMCHCHHS OPHMEHEHHUS PpEe3yIbTAaTOB
HABBIKAMH HCCIICOBAHN | COBPEMEHHOTO COBPEMEHHOIO | HCCIIeHOBaH
OPUMEHEHHS s MAaTeMaTHIeCKOr | MaTeMaTU4eCK | Wl
COBPEMEHHOTO HaBBIKAMHE ) oro HABBIKAMH
Tperuit stan | MATCMATIIECKOTO OPUMEHEHHsSI | HHCTPYMCHTApHs | HHCTPYMEHTAp | MPUMCHCHUS
HHCTPYMEHTapus COBPEMEHHOT | IS PEILICHUS us 11 COBPEMEHHO
JUT pEeIICHU A (0] MAaTeMAaTUICCKUX | PCHICHUA To
MAaTCMaTUYCCKHUX, MaTeMaTnudecC N q)HSI/I‘IeCKI/IX )44 MaTeMaTH4YCCK MaTeMaTHu4dc
(bI/I?)I/I‘IeCKI/IX u KOTro XUMHUYCCKUX ux, CKOro
XUMHWYCCKUX 3aJa4. HHCTPYMEHTA 3ajJa4, HO (I)I/I3I/I‘IGCKI/IX u HUHCTPYMEHT
pust A JOITyCKaeT XUMHUYCCKUX apusd ajis
pelLeHust OIIMOKHY B 3a/a4, HO pelIeHus
MareMaTHiec | pelieHHH JOIyCKaeT Maremaruyie
KUX, HPAaKTHIECKUX OIINOKH B CKHX,
¢busnyeckux | 3amav nporecce busmgeckux
u (GbopMyIHpPOBK | U
XUMHUYCCKUX " BBIBOAOB U XUMHYCCKUX
3a/1au. IPOTHO30B 3a/1ad.
. HIxaJbl olleHUBAHHUS
(0anbHO-peTHHIOBASI CHCTEMA)
Has 1-ro cemecTpa
Buj yueOHoi1 padoThl, 32 KOTOPYIO CTABATCS 0aJlJIbI baibl
VYyactue B online 3aHATHSIX, TPOCITYIIMBAHUE BUJICO JIEKIUN 0-5
KoHTpomnbHbIil TecT o Morymio 1 0-9
KOHTpOJIBHBIN TECT IO MOAYIIIO 2 0-9
KOHTpOIIBHBII TECT 10 MOTyITIO 3 0-9
KOHTpobHBIN TECT IO MOAYIIO 4 0-18
KonrposnbHas pabora 0-20
WITOTOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100
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st 2-To cemecTpa

Bup yueO6Hoil paGoThl, 32 KOTOPYIO CTABATCS 0aJJIbI baJibl
VYyactue B online 3aHATHIX, POCIYIIMBAHUE BUEO JICKITUI 0-5
KOHTpOJBHBIN TECT 110 MOAYIIIO 5 0-9
KOHTpOoJIbHBIN TECT IO MOYJIO 6 0-9
KOHTpOJIbHBIN TECT IO MOYJIIO 7 0-18
KOHTpOJBHBIN TECT 110 MOAYIIO 8 0-9
KoHnTtposbHas pabota 0-20
WTOTrOBBII KOHTPOJIBHBIN TECT 0-30
Bceero: 0-100

Jas 3-ro cemecTpa

Buj yueOHoii paGoThbl, 32 KOTOPYIO CTABATCS 0aJIBI Banbl
VYyactue B online 3aHATHIX, IPOCIYIIMBAHUE BUEO JICKITUI 0-5
KoHTpoJIbHBIN TECT IO MO0 9 0-12
KonTtpomnbHslii TecT mo moayiio 10 0-15
KonTponbublil Tect o Mmoaymio 11 0-18
KonrponbHas padora 0-20
W TOrOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

BanbHasi IKaJa OIleHKH 32 CeMecTp
Ounenka (3K3amMeH) Banabl
OTIIUIHO 86 — 100
XOpOIIIO 69 — 85
YIOBJIETBOPUTEILHO 51 - 68
HEYJIOBJIETBOPUTEIBHO meHee 51
5. TunoBbie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MATEPHAJIbI, HEO0XO0AUMBIE /IJI1 OLIEHKH

3HAHWH, yMeHN i, HABBIKOB M (WJIM) ONBITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIHX ITATbI
(popMUpPOBaHNS KOMIIETEHIMI P U3y4YeHUH Y4eOHOIH TUCHMIIMHBI B IIpoLecce 0CBOCHUS
o0pa3oBaTe/IbHON NPOrPaMMBbI

5.1. TunoBoii BapuaHT 3aJaHNsI HA KOHTPOJIbHYIO padoTy

1. Pemuth cuctemMy JMHEHHBIX ypaBHeHUH 1o popmymnam Kpamepa
X+ y+2z=1,
y—- z=-1],
X+3y+2z=1.
2. Pemmthb cpencTBaMu BEKTOPHOM alreOpsl
HaiiTu muiomans TpeyroibHUKA ¢ BEPIIMHAMU B TOUKAX A(7;3;4), B(].,O,G), C(4;5;—2)
3. PemmuTh METOIaMM aHATUTUYECKON T€OMETPUU

Yepes oce Oz mposemema miockocts, cocramsomas  yron B 00°c  mmockocTbro

2X+Y — \/EZ = 0 . Haiitu ypasHenue 5Toif MIOCKOCTH.
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4. HaiitTn KoopAMHATBI TOYEK IepecedyeHusi KpuBbIX Y = (X + 2)2 u 18— y= (X — 4)2. :

Vka3zarb Buj kpuBbix. Caenarb pucyHOK.
5. Haiitu npenensl (QyHKUUNA, HCIONB3YsS SKBUBAJCHTHbIE OECKOHEUHO Majble BEJIUYUHBI U
TOKJIECTBEHHBIE TTPEOOpPa30OBaAHUSI.

i sin(3x4)ln(1—4X2) a lim (\/5+x2 —\/x2+x)
0 1-cos(2¢) Koo

6. Haiitu nepByto mpou3BOHYIO () YHKIIMH

y =+1—x* + x*arcsin(x?) — 21
(x=1)°

7. UccnenoBatrs pynknuo Y = >
X~ +1

Y TIOCTPOUTH €€ rpaduk

(aBZX)Vx2—1+4x

8. Haiitu HeompeneneHHbI HHTErpa I dx. Pe3yabTaT IPOBEPHUTH
1

x2 -1
nuddepeHIMPOBaHUEM.
9. Haiitu mmomanp Iockon (GUrypel, OrpaHUYEHHON JTMHUSMH y= (X — 2)2,
y=2- (X — 2)2 .Crienath pUCYHOK.
y

T T X =

2 2

10.Hatitu B Touke A( sin X , 34JJaHHOH HESIBHO.

j muddepentman Gpynkuun €
11. Pemute quddepennmanbHoe ypaBHEHHE TIEPBOTO MOPSIKa ‘\/ y2 +1dx = xydy.

12.  Haitftu  obmee  pemenue  aud@epeHIuanbHOrO0  ypaBHEHUST  BTOPOTO  MOpsaKa
y"—-3y'+2y=C0SX.

13. Haittu o06iacTh CXOAUMOCTH CTEMEHHOTO ps/la M HCCIEAOBAaTh CXOJUMOCTh Ha KOHIIAX

5 2n
UHTEpBaIa CXOUMOCTH Z (n + 1) (X + 1) .
) 2n+1

14. TlocTpouTh 001aCTh UHTETPUPOBAHUS U U3MEHUTD MOPSIIOK UHTETPUPOBAHUS

4 7—Xx
jdx j f(x y)dy.
0 1x+1

2

15. Haiftu 06beM HMIMHIPUYECKOTO Tesa, PACIONIOKEHHOro B | OKTaHTEe, KOTOpOE OrpaHUYeHO

CHU3Y IUIOCKOCThIO Z = 0, CBEpXY — INIOCKOCThI0 X+ Z = 6, c6oky — noepxHocTsMu Y = [ X
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16. Beruncnuts KpUBOIMHEHHBII I/IHTeraJ'IJ-(XZ + y) dl ,rme L - orpesox AB, rae A(O;l)

u B(—2,3) L

5.2.TunoBoi TeCT MPOMEKYTOYHOM aTTeCTALMHU

0 -1
1. AnrebGpanydeckoe IOIMOTHEHHE A23 JJieMeHTa A3 MAaTpPHIIBI A=|3 -2
2 -3
A)2; B) 1; C) -3; D) -2.
OX+4y—-z=2,
2. Kakoe u3 yTBep:K1€HHI BEPHO ISl CUCTEMBI X—y+2z=-]
3X+2y+z=3.

A) cuctema UMeeT eIMHCTBEHHOE PEIlICHHE,
B) cucrema HecoBmecTHa,
C) cucrema nMeeT 6ECKOHEYHOE MHOYKECTBO PEIICHHIA?

2 -1 0 —ZH

Haiiti matpurry C = B —2A | ecm B=

1 0 1 -1

2 -3

2 3
AC=l ol BE=

2 3 2 3
G oo B ockd
3. BelunciuTe JUIMHY BEKTOPa §:6+3C,ecnn 6=T+ZT, C=1i+ ]—E
A)6; B)25; C)3: D)5v2.

Hamummure ypaBHeHue mnpsMoil, mnpoxopsmied dvepe3 Touky M(2,0,4) u nepneHauKyJIspHOU

mockoctn IX—Y+2+5=0,
X—-2_y _z2-4

A) 3 1 5 ¢ B) 3(x—2)-y+5(z—4)=0;
C)X_Z:l=ﬂ- D) 2x+4z =5,
3 -1 1’
4. YpaBHeHUe X2 — 5y2 —3X+ 2y —2 =0 onpenenser Ha MI0CKOCTH
A) mapabomny; B) runepbomny; C) snuric; D) mpsimyro.
5. Beruncire 1M u
' x>6 x> —36
1 1
A) 18" B) 0, C) o, D) TS

6. Tipoussomuas T '(X) dyrxman T (X) = X*tgX pasa:
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2 3

X
X3Ctox + 3x2tax :C) 3X°tgx + ‘D) 3X°tgX .
B) g gx;C) g Coszx’D) g

A)

cos® X
7. TlpousBomHas Yy, (yHKIMH, 3a1aHHOI napamerpudeckn X = arctgt, y =1In (t2 +1) , paBHa:

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

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

T
A) X, =—1; B) Xo = e C) X, =0; D ) Touku sxcTpemMyma Her.

o Hai Ix3dx
. F1auTu \/ﬁ

1 3 1 A
A) —2 2—x2+§(2—x2)2+C; B) 24\/2—x2+§(2—x2)2+c,

) —22-x —%(2— xz)2 +C.

10. Ecimu nns  HempephlBHOW Ha  OTpeE3Ke [2;7] yskmun T (X)  wmsBectHo, urO

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

A) 4, B) 6, c) 4, D) —5.
?2 )

11. Ucnonb3ys popmyny S== I r d(p JUISL TUIOIIAAM KPUBOJIMHEMHOTO CEKTOpa, 3aJJaHHOTO B
(i

MNOJIEIPHBIX KOOpAHWHATAX, TMOJYYHUM, 4YTO IIJIOManab 06.]'IaCTI/I, OFpaHquHHOﬁ KapHHOHﬂOﬁ

r=1+sin@ uaysamn ¢; =0 u ¢, =T, paBHa

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

) 7 ) 5 ) 7’ ) 7 °
01+ c0S? X

12 ViccnenoBarh CXOAMMOCTh HECOOCTBEHHOIO HMHTETpasa IT, CpaBHMBAs €ro ¢
3

To—l d
X.
HHTErpaioM : 3FX

3 ;
13.YacTHast npou3BOIHAS Z\ k2 = IN{ X7 +2XY | B rouke M (1, 0) paBHa
p y QYyH 0

1
A) 1, B) 3; C) 2; D) E
14. Kortopas wu3 ¢ymkummit: a) Y =COS3X; 6) Y =SIN3X spuserca pemcHueM

mupdepentmansaoro ypasaenus Y +9y =0,
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1) TosbKO a; 2) TONBKO 0; 3)ua, uob; 4) vu a, HU 0.
15. ®ynxmus f (X) ynosnersopsier muddepennmansHOMy ypaBHEHHIO (1+ XZ) f'(x)=1 U, €CIIA
f(0) =1, to yvemy pauo f(1)?

1) g 2) Z. 3) G 4) 167
2 4 4

16. Yxaxwure, 11 kKakux auddepeHnnanbHbIX YpaBHEHUH:

2X\ "

a) y'C0S2X =1gx; 6) (y’)2 +2yy"=0;, B l+y'=yy"; ey =xy
1e1eco06pasHee BCero IpUMEHHTh 3aMeHy mepementbix Y = P(Y) ?

17. Tlpu xakoM s3Hauenuu b ¢ymkmus Y(X) =2X°+b  ssasercs pEeLIeHUEM  ypaBHEHHS

y"+3xy'—2y =8x>?

1) b=2; 2) b=0; 3) b=3; 4) b=2x.
© 1

18. C nomomipto mpu3Haka JlamamOepa uccieoBaTh CXOUMOCTD psijia Z —_—.
n=1 n(n + 1)

1) cornacHo npusHaky lanambepa psii CXOAUTCS;
2) cornacHo npusHaky JlanamOepa psii pacXoauTCs;
3) HMYero cKa3aTh Helb3s;
4) creayeT UCTOIb30BaTh IPYroi MPU3HAK CXOAUMOCTH.
19. Haiitu 001acTh CXOIMMOCTH U PAUYC CXOJUMOCTH CTEIIEHHOTO psijia i ﬂ
n=1 N
1) psin cxoauTcsi abCONIOTHO M PaBHOMEPHO B MHTepBaiie [-4,-2], pamuyc CXOAMMOCTH PaBEH
R=1;
2) pan cxoauTcs aOCONIOTHO M PAaBHOMEPHO B HMHTepBaie (-4,-2), paauyc CXOAMMOCTH DPaBEH
R=1;
3) psin cxoauTCst abCOIIOTHO U paBHOMEPHO B uHTepBaie (-1,1), paxuyc cxomumocty pasen R =1.
4) psit cxoauTes abCOTIOTHO M paBHOMEPHO B uHTepBae [1,1], paanyc cxomumoctu paBen R =1

20. BriGepuTe MOBTOPHBII HHTErpall, K KOTOPOMY CBEIETCS JBOMHOM MHTETpas .U f (X’ y)dXdy
D

IIpU NMEepexoAc K NOJIAPHBIM KOOpAWHATAM. O06nacThb D 3alITpUXOBaHa HAa PUCYHKC.

o1 %

1) Id@jf(rcosm,rsin(p)rdr; 2) jd(pjf(rcoscp,rsincp)dr
0] 0
2sino 2sing

3) Jd(p 'f (rcoso,rsing)dr 4) jdcp j (rcoso,rsing)rdr .

21. Haiinure maccy Qyrd MaTepHalbHOW KPUBOI y:2\/§ —1 mexny toukamu A0;—1) u

B(4;3) , ecin mnotHocts Bemectsa (Zx/; y) 1/1+ -
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22 +4
1) 4; 2) 1; 3) Zﬁ ; 4) 3

6. MeToauyeckue MaTepUaJibl, onpeaesiionye Npoueaypbl OieHUBaHUs 3HAHUH, YMeHU,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOUINX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHLM i

6.1.1ATOroBbIi1 KOHTPOJIBHBIN TECT IOCTYIIEH CTYAECHTY TOJIBKO BO BpEMS TECTUPOBAaHMUS,
COTJIACHO pacHuUCaHMs 3aHATUHN WM B yCTAHOBJIEHHOE JIEKAHATOM BpEMSI.

6.2.CtyaeHT nHGOPMHUPYETCS O pe3yiIbTaTaX TEKYyIIEeH YCIIEBaeMOCTH.

6.3.CtyneHT noiy4aet nHGOPMALIHUIO O TEKYLIEH YCIIeBaeMOCTH, HAUUCICHUH OOHYCHBIX
0aJJIoB U AOIYCKE K MPOIEAYPEe UTOTOBOrO TECTUPOBaHUs OT npenoaasatens win B DMOC.

6.4.IIpousBoauTcs HACHTU(DUKALUS JIMYHOCTH CTY/ICHTA.

6.5.CtynenTam, JOMYIIEHHBIM K IPOMEXYTOYHON aTTECTALlMU, OTKPhIBAETCS UTOTOBBIN
KOHTPOJIBHBIN TECT.

6.6.Tect 3akpbIBaeTCs CTYIE€HTOM JIMYHO IO 3aBEPLIEHUH TECTUPOBAHUS WU
ABTOMATUYECKHU 10 UCTEYEHUU BPEMEHU TECTUPOBAHUSI.

42



