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1. HIEPEYEHb IIVIAHUPYEMbBIX PE3YJIBTATOB OBYYEHUSA 110
JAUCIHUIIJINHE, COOTHECEHHBIX C IJIAHUPYEMbBIMH
PE3YJIbTATAMM OCBOEHUS OBPA30OBATEJBHOM ITPOI'PAMMBI

1.1. HLenpr0o wu3ydyeHUS AUCUUIUIMHBI «Maremaruka, 4.l» SBIAIOTCA
TEOpEeTUYECKasi W MpaKTHUYeCKash MOJArOTOBKA OYyIyIIMX BBIMYCKHHUKOB B 00JIaCTH
MaTeMaTUKH, HEOOXOJUMOHN 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 CBOEM
MPAKTUYECKONH MPOPECCHOHAIIBHON JEATEILHOCTH B PEIICHUH TEXHUYECKUX,
YIPABJIEHUYECKUX, UCCIEI0BATEIbCKUX U SKOHOMUYECKUX 3a/1a4.

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

- Pa3BUTHE JIOTUYECKOTO U AIITOPUTMUYECKOTO MBIIIJICHUS CTYJICHTA;

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

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

- BBIpabOTKa YMEHUS aHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI,

- pa3BUTHE HABBIKOB CAMOCTOSITEIIBHOIO U3yUYECHUSI HAYYHOU JIUTEPATYPHI 110
MAaTEMATHUKE U €€ IIPUIIOKEHHUSIM.

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

Koo Haumenosanue u(unu) onucanue komnemeHuyuu
KoMnemeHuuu

TOTOBHOCTBIO MPUMEHSITh METOJIbI MATEeMATUKH, PU3UKU, XUMUU,
OIIK-1 CHCTEMHOI'O aHaJIN3a, TCOPUH YIIPABJICHUs, TEOPUU 3HAHUN, TEOPUU
Y TEXHOJIOTUU ITPOIPAMMUPOBAHHUS, 4 TAKXKE METOJIOB
T'YMaHUTAPHBIX, 9KOHOMUYECKUX U COLUAIBHBIX HAYK

OIIK-2 CHOCOOHOCTBIO IPUMEHSATh AHAIUTUYECKUE, BBIYMCIUTENbHbIE U
CUCTEMHO-AHAIMTUYECKUE METOBI JUIsl pELIEHUS TPUKIIaHBIX
3a/1a4 B 00J1aCTH yNpaBiieHUs: 00bEKTaMU TEXHUKH, TEXHOJIOTHH,
OpraHU3alMOHHBIX CUCTEM, PabOTaTh C TPAAULIMOHHBIMU
HOCHUTEJIIMH MH(pOpMaluu, 6azaMu 3HaHUH

OIIK-3 CIIOCOOHOCTBIO MPEACTABIATH COBPEMEHHYIO HAYUHYIO KapTUHY
MHpPa Ha OCHOBE 3HAHUN OCHOBHBIX MOJIOKEHUM, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MATEMAaTUKHU




Ilpogpeccuonanvnsie (IIK)

Koo komnemenyuu | Haumenoeganue u(unu) onucanue komnemeHuyuu

MK-1 CIIOCOOHOCTBIO MTPUHUMATH HAYYHO-OOOCHOBAHHBIE PEILICHUS
Ha OCHOBE MaTeMaTuKd, (U3MKU, XUMUH, HWHOOPMATHKH,
OKOJIOTUM, METOJIOB CHUCTEMHOTO aHajiu3a W TEOpPHUH
yTpaBJICHUs, TEOPUU 3HAHUM, OCYIIECTBISITh MOCTAHOBKY H
BBITIOJTHATH SKCIIEPUMEHTHI 10 MPOBEPKE UX KOPPEKTHOCTH U
3¢ hHEeKTUBHOCTH

IK-5 CIIOCOOHOCTBIO Ppa3pabdaThiBaTh METOIBI MOJICITHPOBAHUSA,
aHallM3a M TEXHOJIOTMM CHHTE3a TIPOIIECCOB M CHCTEM B

obOmacTu TCXHUKH, TCXHOJIOTMHM W OPTraHHU3alIMOHHBIX
CHUCTCM

1.4. B pe3ynbrarte u3ydeHus IUCUUILUIMHBI CTYI€HT JOJIKEH:
3uamo:

- METO/IbI U TIPUEMBI 00PAOOTKN KOJIMYECTBEHHON HHPOpManu
- OCHOBHBIE MOHATHUS U METOJbl AHAIUTUYECKOW F€OMETPUHU, TUHEHHOMN anreopsl,
T depeHINaTbHOTO U UHTETPAIbHOTO UCUUCIICHUS

Ymemn:

- UCIIOJIB30BATh MAaTCMATHYCCKYIO CUMBOJIUKY OJIA BBIPAKCHHA KOJIHYCCTBCHHBIX U
Ka4eCTBCHHBIX OTHOILICHUU 06T>€KTOB;

- TPUMEHITh METOJbl MaTeMaTHYECKOTO aHanmM3a JJIsl PEIICHUS WH)XCHEPHBIX
3a7a4

Bnaoemy:
- c1oco0aMu HArIsAHOTO rpauYecKoro MpeICcTaBIeHUs Pe3yIbTaToB
UCCIIETOBaHUS
- HaBbIKaMU IPUMEHEHHUSI COBPEMEHHOI0 MaTeMaTHYECKOTO HHCTPYMEHTapus 1Jis
peleHus: MaTeMaTUYeCKUX, PU3NUECKUX U XUMUYECKUX 3a/1ay.

2. MECTO YYEBHOM JJUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM NPOT'PAMMBI

Juncuunianaa «MaTteMaTuka, 4. 1» oTHocuTces k 6a30Boi yactu 0i1oka b1.

N3yuenune nmucuuruiiabl «Martematuka, 4.1» TpeOyeT OCHOBHBIX 3HaHHM,
YMEHHUM U KOMIIETEHIIUM CTYIEHTA 10 KypCy MaTeMaTUKU CPEIHEN ILIKOJIBI.

Jucuurinaa  SBIAETCS  NMPEAIIESCTBYIOMIEHM Uil  M3YYEHUS  JUCLMIUIMH
«Maremaruka, 4.2», «MaTteMaTtnueckas JIOTMKAa U TEOPUsl alrOPUTMOB», «MeTobl

OIITUMAJIBHBIX pemeHHﬁ», «MaremMaTtudeckoe u HMHUTAOMOHHOC MOACIINPOBAHUC
CHCTCM), ((aﬂeKTpOTCXHI/IKa H JJICKTPOHUKA.



3. OFBEM JUCHUIIJIMHBI B BAYETHBIX EIUHUITAX

Ne Buanl 3ausarnii Buabi konTpoJIst
n/n | HammeHoBaHue MOIYJISI M TEMBI 2 = =
. 2 @ o 2
Y4eO0HOI THCIUIITHHbI E E % i § ‘E
2z~ /S /EE & |3 e
8EdE|CEEizsSEg85¢8| .2
Sgo|l E| 55838548 582828
- R N - - R ) B B A
=52 B = 8 R a0 sS Z£aZal »»mnl
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
MPUMCHECHHE K PEIICHUIO 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 rmiockoctu | 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
npomexyTke. Touku pa3pbiBa, UX
KJIacCU(UKAIUS

10/0,28

19

Tewma 4.5. IloHsiTHE IPOU3BOTHON
¢ynkuuu. {uddepenuupyemocts
¢dbyukuu. [IpaBuina HaXOXKACHUS
MIPOU3BOIHOM U AuddepeHnnana

24/0,67

22

20

Tewma 4.6. IIpou3BoaHAS CIIOKHOM,
00paTHOM U MapaMeTpU4IeCKu
3aIaHHON (DYHKITHH.
[TpousBoHbIe U TU(HEpEeHITHATIBI
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. J1eMeHTHI BbICHIEH
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 (DYHKITHSIX

8/0,22

28

Mopnyas 7. HeonpenesieHHbIH 1
onpeeeHHbII HHTErpaJ

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
HEOIPEJETIEHHBIX HHTETPAJIOB

10/0,28

31

Tema 7.3. UaTEerpUpOBanue
palMOHATIBHBIX, UPPALIMOHATIBHBIX
¥ TPUTOHOMETPUYECKUX (DYHKIIHNA

12/0,33

11

32

Tema 7.4. OnpeneneHHblil
MHTETpaJl, €ro CBOWCTBA U
MPUIIOKEHUS

16/0,44

14

33

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

byHKIMMA

16/0,44

15

34

Monayasb 8. ®yHKuuU
HECKOJILKHUX NMepeMeHHBbIX U 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
MOHUKCHHUE TTOPSIIKA
43 | Tema 10.2. JIuueiinpie 12/033 |2 |- 10
nuddepeHraIbHbIe YpaBHEHHS
n-ro nopsaaka. Merox 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. KpuBonuHeitnbie 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. COJEPKAHME YUEBHOW JUCHMUILIAHBI

Moayan 1. OcHOBBI JIMHEHHOI ajaredpsl (24 yaca)
Tema 1.1. OcHOBHbBIE MOHATHSA JMHEHHOU aredpsl (4 yaca)

OnpenenuTenn BTOPOro U TPEThEro MOPSAKOB, UX CBOMCTBA. Allre0Opandeckue
JOTIOJIHEHUSI U1 MUHOPBL. Onpeaenutenu N-ro nopsiaka. BeluuciaeHue onpenenuTens
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 JIMHEUHBIX YPABHEHUN.
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)
Cucrembl KOOpJUHAT Ha MPSIMOM, MIIOCKOCTU U B IipocTpaHcTBe. [IpocTpancTBa

R2 151 R3. Bekropsl. JlunelHble onepaiuu Hajg Bekropamu. IIpoekunn 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)

CkaysIpHOE TPOW3BENECHUE BEKTOPOB M €r0 CBOMCTBA. J[MHA BEKTOpa M yroi
MEXIy BEKTOpaMU B KOOpAMHATHOM (opme. YCIOBUE OPTOrOHAIBHOCTH JBYX
BEKTOPOB. DUZNYECKUN CMBICII CKATSIPHOIO ITPOU3BEIACHUS.

9



BektopHoe  mpom3BeneHHME ABYX ~ BEKTOPOB, €ro  CBOMCTBA.  YCIOBHE
KOJUIMHEAPHOCTH JABYX BEKTOpOB. ['eomeTpuyeckuil CMBICT ONpENEIUTENsT BTOPOTO
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 gyaca)
Tema 3.1. Cucremsl koopauHar (4 yaca)

JlekapToBa MNpsSMOYTroOJIbHas CHCTEMa KOOpJIMHAT Ha IUIOCKOCTM U B
npocrpaHcTBe. IlossipHble KOOpAMHATBI Ha IUIOCKOCTH. l[lmimmHapuyeckue u
cepuueckue KOOpAUHATHI B MpOCTpaHCTBE. PasznmuuHble cnocoObl 3aaHusi JIMHUM U
IIOBEPXHOCTEN B IIPOCTPAHCTBE.

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

VYpaBHEHUs JIMHUI Ha TUIOCKOCTH. Pazmuunble 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 M MPSMOW B IIPOCTPAHCTBE. YTOJ MEXIY NPSIMOU U
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
reOMETPUYECKHE CBOMCTBA M ypaBHEHHA. [IpuiiokeHHMsT TeOMEeTpUYeCKUX CBOMCTB
KPUBBIX  (MCHOJNb30BaHWE  (DOKAIBHBIX  CBOMCTB, MaTeMaTUYECKUE  MOJEIH
dhopmooOpazoBaHusi OUOIOTMUECKUX, TEXHUYECKUX U IPYTUX OOBEKTOB).

Buowt yueonwvix 3anamuii:

Jlexkuus: Kpussie BTOpOro nopsiaka lgac

Tema 3.5. [ToBepxHocTH BTOpPOro nopsijaka (4 yaca)

VYpaBHEeHHE TMOBEPXHOCTH B MpocTpaHCTBe. LlMaMHApUYECKHUE TMOBEPXHOCTH.
Cdepol. Konycwl. Dmmuncouasl. ['unepOononnsl. [lapabonouapl. ['eomerpudeckue
CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIICAOBAHNE UX (POPM METOJIOM CEUCHHH.
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Moayab 4. BBenenue B MateMaTuieckuid anaaus (36 yacon)
Tema 4.1. ®ynkuus (6 4acon)

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

Buowt yueonwvix 3anamuii:

Jlexms: OyHKIUA luac

Tema 4.2. Ilpenen nocienoarebHocTu. [Ipenen pyukuun (10 yacon)
DneMeHThl MaTemaTtudeckou Joruku. HeoOxomumoe U Jg0ocCTaTOYHOE
ycnoBus. [lpsimast 1 oOpatHast Teopembl. CUMBOJIBI MaTeMaTHYECKOUW JIOTHKH,
X ucnonb3zoBanue. bunom HeroTtoHa. @OpMyYNbI COKPAIIEHHOTO YMHOKEHUS.
DONeMEeHThl  TOMOJIOTUU. YMCIIOBBIE MOCIEAOBATEIIBHOCTH, WX pOJib B
BBIYMCIUTENBHBIX Ipoueccax. llpemen YHCIOBOM  IOCIEAOBATENBHOCTH.
CraOwin3anusi 3HaKa y WIEHOB IIOCJIEAOBATEIbHOCTH, HWMEIONIEH Mpeaen.
CyuiecTBoBaHME Mpeaesia MOHOTOHHOW OTPAaHUYCHHOM MOCIIEI0BATEIbHOCTH.
[Ipenen dbynkimuu B Touke. [lpenen ¢pyHkuuu Ha 6eckoHeyHOCTH. [Ipenen
MOHOTOHHOU (PyHKIINH.
Buowt yueonwvix 3anamuii:

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

byHKIIIH
Tema 4.3. Cnoco0bl BblumMcieHHs TNpeneoB. CpaBHeHHe 0eCKOHEYHO MAJbIX

¢pyukumii (10 yacoB)

beckoneuno wanble QYHKIIMM B TOYKe, HUX cBoWcTBa. CpaBHEHHE
6eckoneuHo ManbiX QyHKIMH. CuMBoab 0 11 OO .
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKeE 1 HA IpoMexyTKe. (10 yacoB)

Touku pa3pbiBa, UX KIacCU(PUKALIUS

HenpepbiBHOCTH  (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 npousBoaHoi pyHkunu. JAudpepenuupyemocrs pyHkumu.
IIpaBuia HaxoxkaeHusi mpou3BoaHON U nuddepenunaia (24 yaca)

[Tonsatue ¢ynkuuu, auddepenuupyemoirt B Touke. Juddepeniman
(GyHKIIMHU, €ro reomMeTpuyeckuid cMmbicia. OOIliee MpeACTaBIEHUE O METoJax
nuHeapuzanuu. llpomsBonHas (QyHKIUHM, €€ CMBICI B pa3IMyHBIX 3aJadax.
YpaBHEHHE KacaTeJIbHOW K KPUBOM B JAaHHOW Touke. [IpaBuna HaxoXAeHUS
MPOU3BOTHON U nuddepeHnmnana.

Buowt yueonwvix 3anamuii:

Jlexkuus: [TonsTe mpou3BOAHON (DYHKITHH. lygac

Huddepenuupyemocts Gpynkuuu. [Ipasuna
HaXOXXJEHUS TPOU3BOAHON U auddepenirana

[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)

[IpousBogHas cioxHoit u obOparHoW ¢yHkuuu. Juddepenuuponanue
GyHKIUMM, 3aJaHHBIX napamerpuyecku. IlpousBognbie W U GEepeHIINATBI
BBICIIUX MOPSIIKOB.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTie: BrluucieHue npou3BoIHON GyHKIUN 1 vac

Monayasb 5. InddepennuaibHoe ucuuciaenne GyHKIUM OJHOH
nepeMeHHoM (28 yacos)
Tema 5.1. OcHoBHBIE Teopembl 0 Tu(GepeHunpyeMbIX PpyHknusax (12 yacon)
Teopema @epma. Teopembl Posuns, Jlarpanxka, Komun, nx npumeHeHue.
[IpaBuno Jlonurans. Popmyna Teinopa ¢ OCTaTOYHbIM 4YJIEeHOM B (dopme

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

Jlexuums: OcHoBHBIE TeOpeMBbI 0 TUPhEpEeHITUPYEMBIX lygac
byHKIUAX
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Tema 5.2. IlpumeHenue Npou3BOAHOI 151 McciienoBanus pynkuun (16 yacos)

VYcioBusi ~ MOHOTOHHOCTH GyHKIUN. DOKcTpeMyMbl  (YHKLHH,
HEOOXOUMOE YCIOBHUE, JOCTAaTOYHBIE YCIOBHUS JKcTpemyma. OTbICKaHUE
HauOOJIBIIIET0 U HAMMEHBIIEro 3HaueHUW (yHKUUH, AudepeHIupyeMol Ha
otpeske. MccneqoBanue BhIyKIOCTH (GyHKIUU. Touku nepernda. ACUMOTOTHI
¢yukuuit. Ilonstme o006 acuMmnToTHdYeckoM pasnoxkeHuu. OOmas cxema
uccienoBaHusl (PyHKIIMU U TMOCTpoeHus ee Trpaduka. KpuBuszHa mimockoi
KpuBOoi. Panmyc KpuBHU3HBI. DBOJIIOTAa U 3BoJbBeHTA. KpuBu3Ha U paguyc
KPUBU3HBI IPOCTPAHCTBEHHON KPUBOM.

Buowvl yueonwix 3anamuii:

[Ipaktuueckoe 3anstue: [lpunoxxeHus npou3BOAHON PyHKIINH 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. Moayib © apryMeHT KOMIUJIEKCHOTO  4MCIIa.
AnreOpanueckasi U TpUroHoMeTpuyeckass GopMbl KOMIUIEKCHOTO uncia. KopHu u3
KOMILIEKCHBIX YHCE.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue: KommekcHbie uyncia 1 vac

Tema 6.2. OcHOBHBbIE CBeIeHUS 0 PALIMOHAJIBHBIX PYHKIUAX (8 YacoB)
Mmuorounensl. Teopema be3zy. OcHoBHasi Teopema anreOpbl. Paznokenue
MHOTOWIEHA C JIEHCTBUTENbHBIMA KOd((UIMeHTaMH HAa JTUHEWHbIE M KBaJpaTUYHBIC
MHOXXHTENU. PaznokeHue paloHaIbHBIX JpoOeit 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 TeOpeMbI 0 TP HEPEHITUPYEMBIX lgac
dbynaknusx [lepooOpaznas. HeonpeneneHubIit
HMHTETPAJ U €T0 CBOMCTBA. MeTO 1 HEMOCPEACTBEHHOTO
WHTETPUPOBAHUS
13



Tema 7.2. MeToabl BbIYMCJIEHUSI HeonpeaeJeHHbIX HHTerpaJjioB (10 yacoB)
MeTtoapl MHTETPUPOBAHUS: METOJI MOJICTAHOBKH, MHTETPUPOBAHUE MO YaCTSIM.
Hcrionp3oBanue TaOIUI] HHTETPAJIOB.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3ansTre: (OCHOBHBIE METObI BEIYMCICHHUS 1 yac
HEOITPEe/ICIIEHHBIX MHTETPAJIOB
Tema 7.3. HHTerpupoBaHue PpPAlHOHAJbHBIX, HPPANUOHAIBHBIX U

TpUroHomerpudeckux Gpynkuuii (12 yacos)

NuTterpupoBanue paimoHaIbHbBIX, UPPALHMOHAIBHBIX U TPUTOHOMETPUUECKUX
(yHKUIHH.

Buowt yueonwvix 3anamuii:

Jlexums: HNHTerpupoBaHue paliOHAIBHBIX, UPPALIMOHAIBHBIX  lyac
U TPUTOHOMETPUYECKHUX (DYHKIIMIA

Tema 7.4. OnpeneJieHHbIH HHTErPaJl, ero cBoiicTea u npuiaoxkenus (16 yacon)

3ajaun, NPUBOSAIIME K TOHATHIO ONPEAENICHHOro MHTerpana. OnpenencHHbIN
uHTerpal u ero cpoiictBa. Popmyna HproToHa-JleitOHuIla, e€e mpUMEHEHWe IS
BBIYHCIICHUS OIIPENEICHHOIO NHTETpaIa.

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

Buowt yueonwvix 3anamuii:

Jlexums: Onpenenennpiii uaTerpan. Ero npuioxeHus l4gac
IIpakTnueckoe 3ansitue: OnpeneneHHblid HHTErpai. Ero npuinoxeHus 1 gac

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

HecobcTBeHHbIC MHTETpalibl ¢ 06CKOHSYHBIMU MPEACIaMU U OT HEOTPaHUUICHHBIX
(byHKIMIA, UX CBOMCTBA.

Buowt yueonwvix 3anamuii:

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

Moayiab 8. YHKINHM HECKOJIbKHUX MEPEMEHHbIX M UX
nuddepenuupoBanue (36 yacos)
Tema 8.1. ®yHKIIUM HECKOJIbKHX MePeMEHHBIX (8 YacoB)
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@YHKIMU HECKOJbKHX IepeMeHHbIX. OOmacte onpeaenenus. Ilpenen
¢yHkun. HenpepbIBHOCTS.
Buowl yuebnwvix 3anamuii:

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

Tema 8.2. ludpPpepennupoBanue PyHKIUI HECKOJIBKHUX MePeMEeHHbIX
(14 gacoB)

Yactasle mpousBoanble. [lomublii 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. HesBuble ¢ynkuuu. Teopema cyIliecTBOBaHUS.
HuddepenurpoBanue HEBHBIX QYHKITUH.

KomnereHuuu: BlageTb METOJAMU BBIYMCIICHUS YaCTHBIX MPOU3BOIHBIX; YMETh
HAXOJIUTh MOJIHBIN AuddepeHman QyHKIUN HECKOJIbKUX TEPEMEHHBIX.

Buowt yueonwvix 3anamuii:

HpaKTI/ILIGCKOC 3aHATHUC! (DYHKI_[I/II/I HCCKOJIBKHUX IICPCMCHHBIX 1 gac

Tema 8.3. HexoTopsblie npujioxkeHus1 4aCTHbIX NPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIMI HECKOJBKHMX NepeMeHHbIX. HeoOxomumoe ycnoBue
skcTpeMyMa. JlocTarouHble yCIOBHUs. Y CIOBHBIM 3KCTpeMyM. MeToa MHOXKUTENEH
Jlarpanxa. [IpumMepsl TprMEHEHUS TTPU IOUCKE ONITUMAJIBHBIX PELIECHUN.
Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3aHsATHE: DKCTPEMYMbI (QYHKIIMI HECKOJIBKUX 1 gac
NePEeMEHHBIX

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

Buowl yueonwvix 3anamuii:

[TpakTuyeckoe 3aHsTue: 3agaqyu, MPUBOASIINE K TuddepeHInaTbHbIM 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, TIMHEHHbIE OTHOCUTEIBHO HEU3BECTHON (PYHKIUU.

Buowvl yueonwvix 3anamuii:

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

Mopayasb 10. Iuddepennuanbable ypaBHeHUs BHICHIUX MOPSAIKOB
(36 yacoB)
Tema 10.1. OcHoBHble mnoHsaTHA. [AuddepeHunanbuble ypaBHeHHs N-ro
NOPSAKA, J0NMyCKaIoIIHe MOHUKeHne nopsiaka (12 yacos)
OcHoBHble nOHATHA. Pemenus nuddepeHunansHoro ypasHeHus: N-ro nopsaxa.
3anaya Komm. ITonstue o kpaeBbIx 3amaudax sl JudepeHIUaIbHbIX YPAaBHEHUMN.

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

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

Buowt yueonwvix 3anamuii:

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

Jlarpan:ka Bapuanuu nNpou3BoJbHBIX NOCTOSIHHBIX (12 YacoB)

Jlunentnpie nuddepeHnuanbapie ypaBHeHUsT N-ro TOpsIKa, 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 Bapualuy Npou3BOIbHBIX TOCTOSHHBIX.

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

MIPOU3BOJIbHBIX TTOCTOSIHHBIX
Tema 10.3. Jluneiinble auddepeHIHATbHbIE YPABHEHUSI € TOCTOSIHHBIMHU

ko3¢ unuentamu (12 yacos)

Jluneitnpie nuddepeHmanbHbIe YpaBHEHUS C TIOCTOSHHBIMU KO3 PuIineHTamu.
Merton Ditnepa petieHust OJHOPOTHOTO JTUHEHHOTO AuddepeHITnaIbHOT0 YPaBHCHHUS.
Jluneitnpie HeomHOpOAHBIC AU dEepeHInanbHble YpaBHEHUS C IMOCTOSHHBIMU
kodpdunrentamu. MeTon HeompeneleHHbIX KOI(POUIIMEHTOB Ji HaXOXKICHHUS
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YACTHOI'O PEIICHHS HEOJHOPOJHOIO YPaBHEHHUS C MPABOMl YacThIO CIEHHAIBHOTO
BU/IA.
Buowl yueonuix 3anamuii:

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

Moayab 11. UucnoBblie u GpyHKIUOHAIBbHBIE PsiAbI (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, abcomoTHas 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, METOJABl €€ OMpPEICIICHHUS.
Crenennble psapl. Paznoxkenuss (yHkumii B creneHHble pAnbl. [IpumeHenue
CTETICHHBIX PSOB B MPUOIMKEHHBIX BBIUUCICHUSIX.

Buowt yueonwvix 3anamuii:

Jlexums: O yHKIMOHAIBHBIE PSJIBI l4gac

[Ipaktnueckoe 3anstue: OyHKIMOHAIBHBIE PSJIbI 1 gac

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

Onpenenenue JBOMHOTO MWHTErpajia, €ro reoMeTpuueckas W (usndeckas
WHTEpIIPETalnsl; CBOWCTBA. BpIUMCIeHHME JBOWHOIO MHTErpajia B JIEKApTOBBIX
KOOpJIMHATax. 3aMeHa MEPEeMEHHbIX B JIBOWHOM HWHTErpaje, nepexoi K MOISpHbIM
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. BhIUunCI€HNS KpUBOJIMHEMHBIX HHTETPAJIOB IEPBOIO POAA.
Buowvl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: KpuBoauHeiliHbIe HHTETPAIBI IEPBOTO PO 1 yac

Tema 12.3. KpuBoJinHeliHble HHTErpaJibl BToporo pojaa (10 yacos)

Omnpenenenne KPUBOJIMHEWHOTO WHTErpajga BToporo pona. Ero dusmyeckuit
CMBICJI; CBOMCTBA. BhIUMCIeHUs KPUBOJIMHEUHBIX UHTETPAIOB BTOpOro poja. Ces3b
MEK]ly KPUBOJMHEUMHBIMU MHTErPAJIaMU MEPBOTO U BTOporo poja. @opmyna ['puna.
VYcnoBust HE3aBUCMMOCTH UHTETPaja OT IIyTU UHTETPUPOBAHHUS.

Buowt yueonwvix 3anamuii:

[Ipaktnueckoe 3ansatue: KpuBosMHENHBIE HHTErPAIbl BTOPOTO poAa 1 yac

18



5. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JIA

CAMOCTOSATEJIBHOM PABOTHI OBYUAIOIIUXCA IO JUCIHUIIJINHE

5.1. TeMbl KOHTPOJIBHBIX PA0OT

MoayJib JUCHUTLIMHBI

HaumeHoBaHune TeM

Moayns 1. OCHOBBI JIMHEHHOU
anreopsl

CucTemMbl TUHEHHBIX aNTreOpanvdecKux ypaBHCHHM

Matpuunas anredpa

Moaynb 2.OCHOBBI BEKTOPHOM
ayreopsl

Apudmernueckue onepanu ¢ BEKTOpaMu

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

HenpepbiBHOCTh pyHKIINHI. TOYKHM pa3zpeiBa

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

MGTOI[I)I BBIYUCJICHUC HCONIPCACICHHBIX NHTCIPAJIOB

HccnenoBanue cX0JUMMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

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

Monynb 8. @yHKIINN HECKOIBKHUX
MIEPEMEHHBIX U UX
auddepeHpoBaHue

YacTtHble Mpou3BoIHbIE U AU depeHtnan Gpum

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

Monyib 9. OGBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHUS

HuddepennunanbHble ypaBHEHUS IEPBOTO MOPSIKA

Monyns 10. {uddepenumanbasie
YpaBHEHHsI BRICIIUX MOPSIIKOB

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 HHTETpabl IEPBOTO U BTOPOTO pojaa
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5.2. TeMbl KypcOBbIX PadoT (IPOEKTOB)
KypcoBbie paboThl (ITPOEKTHI) pab0YMM 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 JIsl MOATOTOBKU K 3K3aMEHY

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

1. Ompenenenus omnpeaenuTeseld BTOPOro W TpeTbero mopsiakos. CBoiicTBa
onpenenurenei. OnpenennuTeny N-ro MopsIka.

2. Cucrempl N TMHEHHBIX YpaBHEHUN ¢ N HEM3BeCTHRIMH. Teopema Kpamepa.
®opmynsl Kpamepa.

3. Cucrembl IUHEHHBIX OJHOPOAHBIX ypaBHeHHH. HeobOxomumoe wu
JIOCTATOYHOE YCJIOBUE HEHYJIEBOTO PEIICHHUS.

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

5. Oo0patHas matpuna. OnpenenacHue U ycIoBUE CyIIECTBOBAHUS.

6. Pemenue cucTeMbl JHMHEWHBIX YypaBHEHHWH C TOMOIIBI0 OOpaTHOM
MaTpHULBI.

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

8. JluHeitHass 3aBUCHUMOCThP M JIMHCHMHAs HE3aBHCUMOCTb  BEKTOPOB.
Onpenenenue Oa3uca. Pasnokenue BekTtopa mo ©6asucy. [IpsmoyronbpHas
JieKapToBa cucTeMa KoopauHat. JlelcTBUs ¢ BEKTOpaMu B KOOPAUHATHOU dopme.
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. HampaBmsitolye KOCUHYCHI.

11. BextopHO€  TpPOU3BEICHHE BEKTOPOB, €ro  CBOWCTBA.  YCJOBHUE
KOJUIMHEAPHOCTH JBYX BEKTOPOB. ['€OMETPUYECKUN CMBICI BEKTOPHOTO
MIPOU3BEACHUS.
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12. BripakeHre BEKTOPHOTO MPOU3BEICHUS BEKTOPOB Yepe3 X KOOPIUHATHI.

13. CMemaHHOE MPOU3BENIECHHE TPEX BEKTOPOB, €ro CBOMCTBA. YCIOBHE
KOMILJIAHAPHOCTU TPEX BEKTOPOB.

14. BeipaskeHue CMENIaHHOTO MPOU3BEJICHUSI BEKTOPOB Y€pe3 UX KOOPIUHATHI.
['eomeTpryecKuii CMBICT CMEIIAHHOTO MTPOU3BEICHUS TPEX BEKTOPOB.

15. O0mee ypaBHEHHE IUIOCKOCTH B HpOCTpaHCTBe. Teopema: ypaBHEHUE
NEPBOM CTETMEHU OT TPEX MEPEMEHHBIX 33J]a€T B MPOCTPAHCTBE IIIOCKOCTb.

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

17. PaznuuyHble BUABl ypaBHEHUH MpPSAMOM HA IUJIOCKOCTH, YIOJd MEXIY
npsMbIMH. PaccTosiHre OT TOYKH J10 TPSIMOM.

18. YpaBHeHHe npsMOil B IPOCTPAHCTBE. YTOJI MEXKIY MPSAMBIMH. YTOI MEXTY
IPSAMOM U ITIOCKOCTBIO.

19. KpuBbie BTOpOTO MOpsAaKa Ha TIIOCKOCTH (dIUTHIIC, TUIIepOoIa, mapadona).
Kanonmndeckre ypaBHEHUS KPUBBIX U N300paKeHNE UX Ha TIOCKOCTH.

20. Hunuuapuyeckue noBepXHOCTH. L{UAMHIPBI BTOPOTO MOpsiIKa.

21. Dnnuncous, KOHYC, THUIEpOONoubl, mapabonounbl. ['eomeTpuueckue
CBOMCTBA 3TUX MoBepxHOCcTeN. MccnenoBanue ux Gopm METOI0M CEUEHUH.

22. TlonsipHbIe KOOPAMHATHI Ha TIOCKOCTH. Crivpanb ApXuMmena.

23. lunuuaapudeckue u  cdepuyeckue KOOPAWHATHI B  MPOCTPAHCTBE.
PaznuynHbie ciocoObl 3a/1aHusl JIMHUN U TOBEPXHOCTEHN B MPOCTPAHCTBE.

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

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

26. IIpegen ¢yukmum B Touke. [lpemen ¢yHkumM Ha OECKOHEYHOCTH.
OnpHocTopoHHHE Tpedenbl (GpyHKIMKM B TOUke. HempephIBHOCTH 3J€MEHTApHBIX
(GyHKUIHM.

X

. sinx .
27. 3ameuatensHsle npeaenst: M ——, lim | 1+ —
Xx=»0 X  X—>w X
28. CpoiictBa  (yHKIMI,  CTpemsIMXcs K  KOHEYHOMY  TIpeneny

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

29. beckoHeuHo manasi (QyHKIUS, €€ CBOMCTBa (CyMMa OECKOHEYHO MaJlbIX,
NpoU3BeeHUE OECKOHEYHO MaJlol Ha OrpPAaHMYEHHYIO, YaCTHOE OT JeJICHHUs
OECKOHEYHO Majioi Ha (PYHKIIUIO, Ipeie]] KOTOPOil HE paBEeH HYJIIO).
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30. beckoneuno Oosbinas QyHKIMS, €€ HEOTpaHMUEHHOCTh. Teopema o CBs3u
OECKOHEUHO MaJiol 1 OECKOHEUHO OOJIbIION (HYHKITUH.

31. HeoOxoaumMoe ©  JOCTaTOYHOE YCIOBHE CTpeMJICHHS (YHKIIMU K
KOHEYHOMY Tipeziey. Teopema 0 eIMHCTBEHHOCTH Ipeiena.

32. Paznoxxenue (yHKUIMH, UMEIONIEH KOHEYHBIM Tpeneda, Ha CyMMy
MOCTOSTHHOM M OeckoHeyHO Masio. [Ipenen cymMmbl, MpoOU3BEIECHUS] U YACTHOTO
GYHKIHNA, CTPEMSIINXCS K KOHEYHBIM TTPEIeIIaM.

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

34. HemnpepbIiBHOCTH (pyHKITMHU B Touke. HeoOxoaumoe u J0CTaTOYHOE YCIOBHE
HETMPEPHIBHOCTH (QYHKIIUN 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. HenpepbsiBHOCTB
mupdepeHurpyemMont pyHKIUU.

39. ludbdepentman dyakoun. ['eomerpuueckuii cmbicn auddepeHnnana.
NuBapuanTHOCTH (hOpMBI IEpBOTO qUdPepeHimana.

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

41. Teopema o muddepeHpyeMocTd ciaoxHoi ¢yukmuu. IIpousBomnas
oOpaTHOM PyHKITHH.

42. IlpaBunio morapudmuueckoro nuddepenupoBanusa. Ero mpumenenune k

HaxokIeHuto npoussoaHol pyukumii  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 NOATOTOBKH K IK3aMeHY 110 2-My CeMeCTpy

1. Teopema Posis, ee TeOMETPHUYECKUNA CMBICIL.

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

3. [Ipasuio Jlonurans.

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

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

6. HeoOxomumoe 1 goctaTouyHOE yCIoBUs Bo3pacTanus (yObIBaHUS) QYyHKIIUU
y =1 (x).

7. Onpenenenne skcTpemyMa ¢pynknuu Y = f (X). Heooxoaumoe ycnoBue
IKCTpEMyMa.

8. [loctaTouHOE yCIIOBUE SKCTPEMYMa, UCIIOJIb3YIOLIEE MEPBYIO IPOU3BOIHYIO.

9. locTaTOYHOE YCIIOBUE 3KCTPEMYMA, UCIOJIb3YIOLIEE BTOPYIO MPOU3BOIHYIO.

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

11. ToctaTouHoe yciIoBHE TOUKHM Tiepernda rpaduka pyakmun Yy = f (X).

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

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.
Tpuronomerpuyeckas hopMa KOMIUIEKCHOTO YHCTIA.

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

17. VzBneyeHue KOpHs HATYpPaIbHOU CTETIEHU U3 KOMIUIEKCHOTO YHCTIA.

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

19. CgoiicTBa HeomnpeaeneHHOro nHTerpaina. MupapuaHTHOCTH hopMy
WHTETPUPOBAHUSI.

20. Tabnuua OCHOBHBIX EPBOOOPA3HBIX.

21. 3ameHa mepeMEeHHON B HEONPEICTICHHOM HHTETpaJie

22. ®opMyIia UHTETPUPOBAHUS 10 YACTSIM JIJII HEOTIPEIETICHHOTO HHTETpaa.
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23. Onpezenenue NpocTermx aqpooeit. Pasnosxkenne npaBuiIbHOM
palMOHAIIBHON JIpoOM Ha MPOCTEHIIINE.

24. 1 i oOeli :
HTCTPUPOBAHUC IIPOCTCHUIINUX PAIIMOHAJIBHBIX APOOCHU BHOA (X B a)k

25. VluterpupoBaHue MpOCTEHIINX pallMOHATBHBIX ApoOei Buaa
Mx + N 2

—— (p" —49<0).

X* 4+ PX+Q
26. nTerpupoBanre TPUrOHOMETPUUECKUX BBHIPAKCHUN BUIA

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

X
nozacraHoBku 1 = 1Q E

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

28. nTerpupoBaHue UppalvoHaIbHBIX BRIPAXKEHUN BUIA
m

M M

X(ax+b]n1 [ax+bjnk
\ex+d "ex+d

29. VIHTerpupoBanye MppalMOHAILHBIX BRIPAKEHUN BUA R (x N ) ,

R(x,«/az +x2 ) R( x,.\/a2 - x2 ) C IIOMOIIBIO TPUTOHOMETPUYECKHUX ITOJACTAHOBOK.

30. IlonsaTue onpeneneHHOro HHTETpaIa.
31. Teopema cymiecTBOBaHUS OMPEACICHHOTO HHTeTpaia. [ eoMeTprudecKuii

CMBICTI OTIPE/ICTICHHOTO MHTETpaa.

32. CBoiiCcTBa ONPECICHHOTO HHTETpaIa.

33. UuTerpan ¢ nepeMeHHbIM BepXHUM Tipenenom. 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. ®opmysa MHTETPUPOBAHUS T10 YACTSIM JJIsl OTPEACIIEHHOTO HHTErpasa.

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 cpaBHeHUs. ['eomeTpruyecKas WLTIOCTpAIHS TPU3HAKA CPABHEHHMS.

24



40. Beraucnenue miomaaei miockux Guryp B 1€KapTOBBIX U MOJSPHBIX
KOOpJMHATAX.

41. BeruncneHre 00beMOB TeJl IO U3BECTHBIM IUIOIIA/SIM MOMEPEUHBIX
ceueHuil. Beruucnenrne o0beMOB TEJ BpaleHUS.

42. BeraucneHue JIMHbBI 1yTH TI0CKONH KPUBOM B IEKapTOBBIX KOOPAUHATAX U
KPUBOU, 3aJJaHHON MapaMETPUUECKH.

43. BeraucneHue miomaan MOBEPXHOCTH BPAIlICHHUS.

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

45. YacTHble pUpAaIICHNs U YaCTHBIE IPOU3BOIHbIE. [ eoMeTprueckuii CMbICI
YAaCTHOM MPOU3BOIHON (PYHKIIMH JIBYX [IEPEMEHHBIX.

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

47. NuddepeHurpoBaHue CIOKHON PYHKIUU OTHON U ABYX NEPEMEHHBIX.
[Tonnas npousBoaHast. MHBapuaHTHOCTH (hOPMBI MOTHOTO AU PEepeHLnaa.

48. HesBHbie QpyHKIIMU OJTHOM niepeMeHHOU. TeopeMa 0 HesIBHOUM (YHKIIUU.
HuddepenuupoBanue HessBHON QYHKIIMH OJTHOM MEPEMEHHOM.

49. HesiBHBIE PyHKIIMU OBYX NIepeMeHHbIX. JuddepenmpoBanue HesIBHOM
(GYHKIIUH IBYX TEPEMEHHBIX.

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

51. ®opmymna Teiinopa 11t pyHKIMU ABYX EPEMEHHBIX.

52. Omnpenenenue skcTpeMyma GyHKIIUU IBYX epeMeHHbIx. Heooxoaumoe
yCIIOBHE 3KCTpeMyMa. J[0CTaTOYHOE yCIIOBHE SKCTPEMYyMa.

53. Haubomnbiiee u HauMeHblee 3HauyeHus: QyHKIMU JIBYX TIEPEMEHHBIX B
3aMKHYTOM 00JIacTH.

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

5.4.3. Bonnpochl /151 MOATOTOBKHU K K3aMeHY MO0 3-My ceMecTpy

1. Onpenenenue 0ObIKHOBEHHOTO AU (dHEPEHITNATEHOTO YPABHEHHUS, €T0
nopsizika u perneHust. JuddepeHnuanbHoe ypaBHEHHE TIEPBOTO MOPSIKA, TOJIe
HAIpaBJICHUM, U30KJIUHBI.

2. 3anava Ko gt nuddepeHnanpHOro ypaBHEHUsI IEPBOTO MOPSIAKA.
Teopema CyiieCTBOBaHHS U €IUHCTBEHHOCTHU pelieHus 3anaun Komm.

3. Ompenenenue 00IIET0 U YaCTHOTO pelIeHUs (MHTErpaa)
nudepeHnanTbHOTO YpaBHEHHS TIEPBOTO MOPSIKA.

4. VYpaBHEHHUE C pa3IeNAIOUMMUC IEPEMEHHBIMU, €T0 UHTETPUPOBAHUE.
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5. JIuHeitHOe ypaBHEHUE NEPBOrO MOPSAIKA, EM0 HHTETPUPOBAHUE.

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

7. JduddepennmanpHoe ypaBHeHHne N-ro nopsiika. 3anada Komwu nis
muddepeHInaTb,HOTO YpaBHEHU N-T0 mopsaka. Teopema CyliecTBOBaHUS U
€MHCTBEHHOCTH peleHus 3a1auu Ko 1 ypaBHEHHs N-To MOPsIIKa.

8. Omnpenenenue o0IIET0 U YaCTHOTO petieHus auddepeHuanbHOro

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

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

10. Metox unrerpuposanus ypasuerus suga Y = T (Y, Y').

11. Onpenenenue auHeHOrO qU(GEepeHInaIbHOrO ypaBHEHU N-TO MOPsIIKa.
OpHoponHOE NHMHEHOe ypaBHeHUE. CBOMCTBA PELICHUI OJHOPOIHOIO
JIMHENHOTO YPaBHEHHSI.

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

13. Onpenenenue GyHIaMEHTATRHON CUCTEMBI PEIICHUN JTMHEHHOTO
OJTHOPOJHOTO ypaBHeHUs. TeopeMa 0 CTpyKType OOILIETro peieHus
JMHENHOr0 OAHOPOAHOTO YPABHEHUS N-TO NOPSIKA.

14. Teopema 0 CTpyKType OOIIETO pelIeHUs JUHEHHOTO0 HEOJHOPOJHOTO
YpaBHEHUS N-TO MOPSIKA.

15. JIuneiiHO€ OAHOPOAHOE YPAaBHEHHE C MOCTOSHHBIMU KOA(DPUITUEHTAMMU.
Merton Ditnepa, XapakKTEpUCTUUECKOE YPABHEHUE.

16. [Toctpoenne GpyHIaMEHTATIBHONW CHCTEMBI PEIIEHUN B OOIIEero perieHus
JMHENHOr0 OAHOPOJAHOTO YPAaBHEHHUS N-TO MOPSAJIKA B CIy4ae BEIIECTBEHHBIX
Pa3JIMYHBIX KOPHEN XapaKTEpPUCTUUYECKOTO ypaBHeHus. [Ipumep.

17. Tloctpoenue GpyHIaMEHTAILHON CUCTEMBI PEIICHUI U O0IIETo peieHus
JIMHENHOTO OJTHOPOJHOr0 YpaBHEHHU N-TO MOPsJIKa B CIydae KOMIUIEKCHO-
COMPSKEHHBIX KOPHEN XapaKTepUCTUYECKOTO ypaBHeHUs. [Ipumep.

18. ITocTpoenne PpyHaaMEHTATHFHOM CUCTEMBI PEIICHUI U OOIIEro PemeHus
JMHEHHOT0 OJTHOPOJHOTO YpaBHEHHUS N-TO MOPsJIKa B CIy4ae BEIIECTBEHHBIX
PaBHBIX KOPHEUN XapaKTepUCTUUECKOro ypaBHeHUs. [Ipumep.

19. TlpaBuiio HAXOXKJAEHUSI YACTHOTO PEIICHUS JIMTHEMHOTO HEOAHOPOIHOTO
ypaBHEHUS C IOCTOSIHHBIMU KOAhDUITMEHTaMU, €CITU TIpaBasi 4acTh UMEET BUJI

f(x)=P, (X)eax’ rae P,(X) - MHOTOYJICH CTEIEHH N .
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20. TIpaBuso HaXOXACHUS YACTHOTO PEUICHHS TUHEHHOTO HEOTHOPOAHOTO
yYpaBHEHHSI C IOCTOSHHBIMU K03(puiimeHTamMu, eciu rnpapasi 4acTb UMEET BUJ

f(x)=e® (Acosbx+Bsinbx), rue ABeR, A2+B220.

21. Meton penieHus: JMHEHHOT0 HEOTHOPOAHOTO MU depeHIINaTBLHOTO

ypasuenns suna Po(X)Y™ + p() Y™ 4+ pr ()Y = 1 (x) + Fp(X)
(MpUHLIKI HAJIOKEHHUSA ).

22. Yucnossie psabl. OnpeaeneHue N-oif yacTUYHOU cyMMBbl psina. [lonsarus
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. HeoOxomuMplii TpU3HAK CXOAUMOCTH psaaa. UmmrocTparmus ero
HEJ0CTAaTOYHOCTH Ha MPUMEPE.

26. [Tonoxutenbubie psaabl. HeoOxoaumoe U J0CTaTOYHOE yCIIOBUE
CXOJAMMOCTH TOJOXKHUTEIBHOTO psja.

27. IlepBblil 1 BTOPOM MPU3HAKN CPABHEHUS MOJIOKUTEIBHBIX PSIIOB.

28. Ilpuznak Jlanambepa.

29. Nnrerpansubiii mpusHak Komm.

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

n=1
nerictButensHoe ynco. [loBenenue psiaa npu p<l, p=1, p>1.

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

32. [lpuznak JleiiOHuIIa CXOIUMOCTH 3HaKouepeayromerocs psana. Onenka
a0COJTIOTHOM TIOTPENTHOCTH TIPH 3aMEHE CYMMBI CXOISIIETOCS psiia CyMMOM
MIEPBBIX N €TO WICHOB.

33. OyHKIIMOHANBHBIN psA. O0JaCTh CXOAUMOCTH (PYHKITMOHATBHOTO Psia.

34. Crenernoii psa. Teopema Aberns.

35. O6macTh CXOOUMOCTH CTEIIEHHOTO psia. OnpenesieHue paauyca u
WHTEpBaja cxoauMocTu. Haxoxaenue pagnyca CXOIUMOCTH CTETICHHOTO psijia ¢
noMoIbo npusHaka Jlamambepa.

36. CBolicTBa CXOISAIIUXCS CTENIEHHBIX PSI/IOB.

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

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

f(X)=In(1+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'eomeTpruyecKuil CMBICHT JBOMHOTO HHTEerpaia. OeHka 1BOHHOTO
uHTEerpasa. Teopema o cpegHeMm.

44. BpraucneHue JBOMHOIO HHTETpaia CBEICHUEM €T0 K IByKPaTHOMY.
[Tpumep.

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

46. I'eomeTpuyeckue, pU3NUECKUe U MEXaHUUYECKUE PUIIOKEHUS IBOMHBIX
WHTETPAJIOB.

47. Onpenenenue KpuBoJauHeHoro uaTerpaia | poxa. Teopema
CYIIIECTBOBAaHMSI KPUBOJIMHEHHOTO MHTETpana | pona.

48. CpolicTBa KpUBOJIMHEHHOTO HHTErpana | poga, ero BeIUKCICHHE.

49. Onpenenenuie kpuBonHerHoro uurerpana |l pona. Teopema
CYIIIECTBOBAaHMsI KpUBOJIMHEHHOTO nHTerpaia |l poxa.

50. CgoiictBa kpuBosMHeHOT0 uHTerpana Il poga, ero BeiuuciaeHue.

51. ®opmyina I'puHa 1 ee NPUITOKEHUS.

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

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

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

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

@DOHJI OLICHOYHBIX CPEACTB MJIs MPOBEACHMS MPOMEKYTOYHOW arTrecTaluu
oOyyaromuxcs MO AMCHUIUIMHE MO pelmeHuto kadeapbl OPOpPMIEH OTIAEIbHBIM
NPUIOKEHUEM K paboyeil mporpaMme.
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7. HEPEYEHb OCHOBHOM U JONOJIHUTEJBHOM YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JIUISI OCBOEHUS JUCHUIIJINHBI
OcHoBHas auTEparypa

1. I'ymusta B.11I. Maremartuka. ba3oBelii kypc [DneKTpoHHBIHN pecypc]: yaeOHuK/
['ynusn B.11., Xamunynnun P.S1.— Onektpon. TekctoBble faHHbIe.— M.
MockoBckuil pMHAHCOBO-TIPOMBIIIUIEHHBIN YHUBEpcUTeT «Cuneprus», 2013.— 712
C.— Pexum pgoctyma: http://www.iprbookshop.ru/17023.html.

2. Munenko O.I1. MaremaTuka [ DneKTpoHHBIN pecypc]: yueOHoe nmocoodue/
Hunenko O.I1., MyxamernunoBa C.X., PacckazoBa M.H.— DnekTpoH. TekcToBbIe
nanHbie.— Omck: OMCKUi rocyapCTBEHHBIA HHCTUTYT cepBuca, 2013.— 160 c.—
Pexum nocryma: http://www.iprbookshop.ru/18256.html.

3. Jroxxenkosa JI.W. IIpakTukym 110 Bbiciieii MateMatuke. Yacts 1
[DnekTpoHHBIN pecypc]: yueOHoe nocooue/ roxenkona JI.W., dioxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganHbie.— M.: BUHOM. Jlaboparopus
3HaHui, 2012.— 449 c.— Pexxum noctymna: http://www.iprbookshop.ru/6524.html.

4. Troxenkona JI.U. ITpakTukyMm 1o Beicuieid Marematuke. Yacts 2
[DnexTpoHHBIHN pecypc]: yueOHoe nocooue/ roxxenkona JI.U., J{roxenkona O.1O.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganubie.— M.: BUHOM. Jlaboparopus
3HaHui, 2012.— 469 c.— Pexxum moctyma: http://www.iprbookshop.ru/6523.html.
JlonoJIHUTeIbHAS JIUTEpaTypa:

1.Jluneiinas anrebpa. Bekropnas anreOpa. AHanuTUuYecKas TEOMETPHs
yaebHoe mocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TYVY, 2014. - 95 c.

2.BBeneHue B MaTeMaTH4eCKUi aHaiaus : yueOHoe nmocobue / FO.C. Pomanoga. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 44 c.

3. Juddepennmanbuoe ucuucieHue (QPyHKIUNA OJHON TEpeMEHHOUM : ydeOHoe
nocooue / }O.C. Pomanosa. - CII6.: U3a-Bo C3TVY, 2014. - 81 c.

4.OneMeHThI BoIcIIeH anreopsl : yueOHoe nocodue / FO.C. Pomanosa. - CII6.:
W3n-so C3TYVY, 2014. - 17 c.

5.MHTerpanibHOE HcuncaeHue QyHKIUN OQHOW epeMeHol : yueOHoe nocooue /
10.C. Pomanosa. - CII6.: U3a-Bo C3TYVY, 2014. - 70 c.

6.Iudpepenunanbioe wucuuciaeHue QYHKIUIA HECKOJbKHX MEPEMEHHbBIX
yuebHoe nmocobue / FO.C. Pomanoga. - CI16.: U3a-Bo C3TYVY, 2014. - 112 c.

7.Auddepenunanpapie ypaBHeHus @ ydeOHoe mocoome / FO.C. Pomanona. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 52 c.

8.UucnoBsie U PyHKIIMOHATIbHBIC psJibI : yueOHoe mocobue / FO.C. Pomanosa. -
CIIo6.: U3g-Bo C3TYVY, 2014. - 16 c.

9.Kparnbie unrerpaisl : yueonoe nocodbue / A.K. Princkas, A.A. Iloranenko. -
CIIo6.: U3g-Bo C3TYVY, 2014. — 88 c.

IIporpammHoe obecnieueHue

1. TIIIIT MS Office 2010
2. TexcroBblil penaktop biaokHOT
3. Bpaysepsr IE, Google Chrome, Opera u ap.
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8. IEPEYEHB PECYPCOB HH®OPMAIIMOHHO —
TEJEKOMMYHUKALIMOHHOM CETHU "UHTEPHET", HEOBXOUMBIX
JUISI OCBOEHM S TUCIATIIMHBI

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

2. Dnextponnas Oubmmoreka AHO BO "C3TVY" [DnexktpoHHsléi 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" [DekTpoHHBIN pecypc]. - Pexxum poctyma: http://window.edu.ru/

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

9. METOANYECKHUE YKA3AHUA 11O OCBOEHUMIO IUCHUIIJIMHBI

[IpenonaBanvie  OUCUUIUIMHBI ~ IPEAyCMaTpPUBAET  ClEAylomue  (opMbl
OpraHu3aldd  y4eOHOro  mpomecca:  JEeKUWH,  NPaKTUYECKHe  3aHATHs,
CaMOCTOSITENIbHYIO pa0OTy CTy/I€HTa, KOHCYJIbTALIUH.

9.1. Ilpu wu3yyeHuH TeM M3 Y4eOHBIX MOJIYyJIeH CTyJIeHTaM Heo0X0IuMO
HNOBTOPUTHh  JICKUMOHHBIA  Y4eOHbII Marepuall, U3y4YUTh PEKOMEHJOBAHHYIO
auTepaTypy, a Takke YydeOHbIM MaTepuan, HaxXOASIIMHCA B  yKa3aHHBIX
MH(POPMALMOHHBIX pecypcax.

Ha 3aBepuiaromeM J3Tane HM3y4eHMs] KaXIOr0 MOAYJIS HEOOXOAMMO,
BOCITOJIb30BABILHUCH MPEAJI0KEHHBIMU BOIIpOCAMH  JLJIS CaMOKOHTPOJIS,
pa3MelIeHHBIMA B DJIGKTPOHHOM HWHQOpMAIMOHHON o00pa3oBaTelbHON cpefe
(BHUOC), npoBepUTh KAYECTBO YCBOEHUSI yUeOHOTO MaTepHaia.

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

9.2. Ilocne u3ydeHus: KaKJI0ro MOAYJIsl JUCHUILUIMHBI HEOOXOUMO 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 IO €€ BHIMOJIHEHHUIO.

9.4. Tlo 3aBepiieHHIO M3y4YeHUS Y4EOHON IUCHUIUIMHBI B CEMECTPE CTYACHT
00s13aH MPOUTH MPOMEXKYTOUHYIO aTTecTaluio. Buja mpoMeXyToOuHON aTTecTaluu
onpenensercss padounM ydeOHbIM aHoM. DopMa MpoBeAEHUS MPOMEKYTOUHON
aTTecTallu — KOMITBIOTEPHOE TECTUPOBAHUE C UCITIOJIb30BAaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUA 3HaHUN cTyaeHTOB B DNOC.

9.5. K npomMexyToyHO aTTecTaluu AOMYCKAIOTCS CTYJIEHTHI, BBITOJIHUBIINE
TpeOoBaHMs paboyero yueOHOro IaHa.
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10. TEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT' UM,
NCHOJIB3YEMBIX ITPU OCYIIECTBJEHUU OBPA30BATEJIBHOI'O
IMPOLECCA IO AMCIUITVIMHE

[Ipu ocymecTBieHrr  00pa30BaTENBHOrO  Mpollecca MO  AUCIUIUIMHE
UCITIOJIB3YIOTCS ClieyIole HH(POpMAIMOHHBIE TEXHOJIOTUH:

1. Internet — TexHosoruu:

WWW (anri. World Wide Web — Becemupnast [1ayTtiuna) — TeXHOJIOTHST PabOTHI
B CETH C TUIEPTEKCTaMU;

FTP (anrmn. File Transfer Protocol — mporokon nepenadn ¢aiiyioB) — TEXHOIOTHS
nepesavn mno cetu (aiioB Mporu3BOILHOTO (popmara;

IRC (anrn. Internet Relay Chat — moodepennblii pa3roBop B CETH, 4ar) —
TEXHOJOTHsI BEICHHUS TEPEroBOPOB B peaJbHOM MaciuTabe BpeMEHH, Jarolas
BO3MOXXHOCTh Pa3roBapuMBaTh C APYTUMHU JIIOJBMHU IO CETH B PEXKHUME MPSIMOTO
JIMasora;

ICQ (anrn. I seek you — s wuiry TeOsi, MOXKHO 3amucaTh TpeMsl YKa3aHHBIMU
OyKBaMM) — TEXHOJIOTHUS BEJIEHUS MEPErOBOPOB OJUH Ha OJUH B CHUHXPOHHOM
pexuMe.

2. luctaHnuonHoe odoydeHue ¢ ucrnosip3zoBanneM DMOC Ha miardopme Moodle

3. TexHonorus MyJIbTUMEANA B PEKUME JUAJIOra.

4. TexHOIOTrusl HEKOHTAaKTHOTO MH(MOPMAIIMOHHOTO B3aUMOIEHCTBUS
(BUpTyaJibHBIE KaOWHETHI, 1a0OpATOPUN).

5. 'uneprekcToBasi TEXHONOTUS (3JIEKTPOHHBIE Y4E€OHUKH, CIIPABOYHUKH,
CJIOBapH, SHIIUKIIONIEUN ).

11. ONUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3blI,
HEOBXO/IUMOM 1JI51 OCYIECTBJEHUS OBPA3OBATEJIBHOI'O
ITPOIIECCA 11O YYEBHOW JUCIUTIJIVHE
1. bubnuorexka.
2. CnpaBouHo-nipaBoBas cucrema KoncynpsranT Ilnroc.
3. DnekTpoHHas HHHOPMAITMOHHO-00pa3oBaTeNibHas Cpejla YHUBEPCUTETA.
4. JlokanpHasi ceTh ¢ BIXOA0M B MIHTEpHeT.

12. BAJJIbHO-PEUTUHTOBASI CUCTEMA OIIEHKU 3HAHUI

Jas 1-ro cemecTpa

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCH 0AJLIBI banibl
VYuacrtue B online 3aHATHSIX, MPOCITYIIMBAHUE BHICO JICKITUI 0-5
KoHTposibHBI TeCcT o Moaynio 1 0-9
KOHTpOJIbHBIN TECT 0 MOAYIIO 2 0-9
KoHTpousbHbI TeCT 0 MOYITIO 3 0-9
KoHTposbHbI TecT 1o MoayIio 4 0-18
KonTtponbHas paborta 0-20
W TOroBbIN KOHTPOJIBHBIN TECT 0-30
Bceero 0-100
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Jlaist 2-Tro cemecTpa

Bua yueO6Hoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI babl
VYuactue B online 3aHATHIX, MPOCITYIIMBAHUE BUICO JICKITUH 0-5
KOHTpOoNIBbHEI TeCT 0 MOAYITIO 5 0-9
KoHTposbHEI TecT o MOAYIIO 6 0-9
KoHTpoIbHBIN TECT IO MOTYITIO 7 0-18
KoHTpobHBIN TECT 110 MOAYIIIO 8 0-9
KontponsHas pabota 0-20
HTOoroBBIli KOHTPOJIBHBIN TECT 0-30
Bcero: 0-100

st 3-ro cemecTpa

Bua yueO6Hoi1 padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI basibl
VYyacTue B online 3aHATHUSIX, TPOCTYIIMBAHUE BUIEO JEKINN 0-5
KoHTponbHbIH TECT 0 MOAYITIO 9 0-9
KonTponbHslil TectT o Mmoaymo 10 0-9
KoHTponbHbIi TeCT o Moaynto 11 0-9
KoHTpOoIBHBIN TECT 11O MOAYIIO 12 0-18
KonTponbHas pabota 0-20
HTOoroBBIN KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

BonycHble 0a1J1bI B KaXK/I0M ceMecTpe
BOHYCBHI (6anibl, KoTopbie MOTYT ObITH 100aBieHbI 70 100) baibl
- 32 aKTUBHOCTD Ha 3aHATHH 0-10
- 33 y4acTHe B OJIMMIIMAJIax (B 3aBUCUMOCTH OT 3aHSITOIO MECTa) 0-50
- 3a yuyactue B HUPC (B 3aBucumoctu ot paboThi) 0-50
- 32 o(popMIICHHE 3aBOK Ha MOJIE3HBIE METOIBI (PAITPEIIOKECHHS) 0-50
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bambHasi mIKaJ1a OLIEHKH 3a ceMecTp

Ounenka (IK3aMeH) bajuibl
OTJINYHO 86 — 100
XOpOIIIO 69 — 85

yJIOBJIETBOPUTEIILHO 51 - 68

HEYJI0BJIETBOPUTEIIBHO MeHee 51

OueHka o KOHTPOJILHOM padoTe

KonunuectBo
Onenka 0aJIoB
OTJIMYHO 18 - 20
XOPOIIIO 15-17
YAOBJIETBOPUTEIBHO 12 -14
HEYJIOBJIETBOPUTEIILHO MeHee 12
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IIpuaoxenune

K pabodeii mporpaMme

JTUCHHTUIAHBI «MaTteMaTuka, 49.1»

JUTSL HATIPABJICHUS TTOATOTOBKH

27.03.03. CucremHSBIi aHANMN3 U YIIpaBICHNE

®OH/I
OIIEHOYHBIX CPEJICTB

1. Ilepeuenb popMupyeMbIX KOMIIETEHIIHI
Oowenpogeccuonanvnvie(OIIK)

Koo Haumenoeanue u(unu) onucanue KomnemenHyuu
KomMnemenuyuu
TOTOBHOCTBIO MPUMEHSTh METOIBI MATEMATUKH, (DU3UKH, XUMUHU, CHCTEMHOTO
OIIK-1 aHaJlM3a, TCOPUU YIPABIICHUS, TEOPUH 3HAHUM, TCOPUU U TEXHOJIOTHH
MIPOrpaMMHUPOBAHUS, @ TAKKE METO/I0B T'yMaHUTaPHbBIX, SKOHOMUUECKHUX U
COLIMAJIbHBIX HAYK
OIIK-2 CHOCOOHOCTBIO MPUMEHSATh AHATUTUYECKUE, BBIYHCIUTENBHBIE U CHCTEMHO-
AQHATUTUYECKUE METO/IbI Il pEIICHUs TPUKIIAIHBIX 33/1a4 B 00JaCTH
yIpaBiIeHUS 00bEKTaMH TEXHUKHU, TEXHOJIOTUHU, OPTaHU3aLMOHHBIX CHCTEM,
paboTaTh ¢ TPAIUIIMOHHBIMU HOCUTEIISIMHA HH(OpManuu, 6a3amMu 3HAHHHA
OIIK-3 CIOCOOHOCTBIO MPEJICTABIISITH COBPEMEHHYIO HAyYHYIO KapTUHY MUpa Ha
OCHOBE 3HAHUW OCHOBHBIX TTOJIOKEHUH, 3aKOHOB U METO/IOB €CTECTBEHHBIX
HAyK ¥ MaTeMaTHKU
Ilpogpeccuonanvuoie (1K)
Koo komnemenyuu Haumenosanue u(unu) onucanue komnemenyuu
K-1 CHOCOOHOCTBIO MPHUHMMATh HAyYHO-OOOCHOBAaHHBIC pEIICHHS Ha
OCHOBE MAaTEMaTHKH, (HU3UKH, XUMHUHU, HHOOPMATHKH, ISKOJOTHUH,
METO/I0B CHCTEMHOI'0 aHalli3a ¥ TEOPHH YIPABICHUS, TEOPUU 3HAHUH,
OCYIIECTBIIATH MTOCTAHOBKY M BBINIOJHITH SKCIIEPUMEHTHI IO MPOBEPKE
UX KOPPEKTHOCTH U 2PPEKTUBHOCTH
MK-5 CIOCOOHOCTBIO pa3pabaThIiBaTh METObI MOJEIUPOBAHMS, aHAIN3a U
TEXHOJIOTUM CHHTE3a MPOIECCOB M CUCTEM B O0JaCTU TEXHUKH,
TEXHOJIOTHH W OPTaHU3AIMOHHBIX CUCTEM
2. [acnopT (poHa OLEHOYHBIX CPECTB
Ne ni/m KonTposmpyembie MOy IH Kon HaumeHoBanue
(TeMBbI) IMCHUIITHHBI* KOHTPOJIMPYEMOH | OLIEHOYHOI'0 CPEACTBA
KOMIIeTeHI[UN
(nJIM ee 4acTH)
1 cemectp
1 Monyinb 1. OcHOBBI TMHENHON OIIK-1,0IIK-2, KonTponbnslii Tect 1
anreOpsl OIIK-3, T1K-1,
ITK-5
2 Mopyns 2. OCHOBBI BEKTOPHOMH OIIK-1,0I1K-2, KontponbubIii TECT 2
anreopsI OIIK-3, T1K-1,
ITK-5
3 Mopynb 3. AHanuTHYECKas OIIK-1,0I1K-2, Kontponbubiii TecT 3
TEOMETPUS OIIK-3, T1K-1,
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I1K-5

4 Monyns 4. Benenue B OIIK-1,0I1K-2, Kontponbublii TECT 4
MaTeMaTHUECCKUM aHaIu3 OIIK-3, I1K-1,
IIK-5
5 Mopynu 1 -4 OIIK-1,0I1K-2, HTOroBb1ii KOHTPOJIBLHBIN
OIIK-3, TTK-1, TECT 3a MEPBbIA ceMeCTp
IK-5 KonTponbras pabora
2-ii ceMecTp
6 Monyis 5. OIIK-1,0I1K-2, KoHTponbHbIH TECT 5
Hudbdepennmnanbaoe OIIK-3, TTK-1,
ucYucieHne pyHKIUN OTHOM IIK-5
MepEMEHHON
7 Monyib 6. D1eMeHThI BBICIIICH OIIK-1,0I1K-2, Kountposnbublii TECT 6
anreopsl OIIK-3, TIK-1,
I1K-5
8 Mopyns 7. HeonipeneneHHbli OIIK-1,0I1K-2, KonTposnbhslii TecT 7
U OIPEEICHHBIN UHTETpal OIIK-3, [IK-1,
[IK-5
9 Monyib 8. @yHKIIMHN OIIK-1,0I1K-2, KonTpomibHbIii TECT 8
HECKOJIbKUX MIEPEMEHHBIX U MX OIIK-3, TIK-1,
Qg depeHmpoBanme IIK-5
10 Monymu 5-8 OIIK-1,0I1K-2, NToroBeIif KOHTPOIHHBIN
OIIK-3, ITK-1, TECT 3a BTOPOI ceMecTp
ITK-5 KonTponbras pabora
3-i cemectp
11 Monyib 9.00bIKHOBEHHBIE OIIK-1,0I1K-2, KonTpomnpHbIii TECT 9
muddepeHraIbHbIC OIIK-3, TIK-1,
YpaBHEHUS I1K-5
12 Monyns10. OIIK-1,0I1K-2, KounTponbusiit Tect 10
HNudbdepennmanbupie OIIK-3, T1K-1,
ypaBHEHUS BBICIINX MOPSIIKOB [1K-5
13 Mopyns 11. YucnoBsie u OIIK-1,0I1K-2, Kontponbnsiii TecT 11
(GyHKIIMOHATIBHBIE PSIZIbI OIIK-3, TIK-1,
I1K-5
14 Mopyns 12. JIBoiiHbIE 1 OIIK-2, TIK-5, KouTponbuslit Tect 12
KPHUBOJIMHEHHBIE UHTETPAIbI I1K-25
15 Monynu 9-12 OIIK-1,0I1K-2, HToroBsiii KOHTPOJIbHBIN
OIIK-3, [TK-1, TECT 3a TPETUH CEMECTP
I1K-5 KonrtposnbHas pabora
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3. Iloka3areJin U KPUTEPUH OLEHUBAHUS KOMIIEeTEeHIIUI M0 3TanaM GopMUPOBaHMS, ONIMCAHUE
HIKAJ OlleHUBAHUS

ranb [loxazaresn Kputepun oneHHBaHHS Pe3yJIbTATOB 00y4eHHSs
JOCTHIKEHUS
OCBOCHUS
33aJJaHHOTO YPOBHS
KOMIIETeHI|
— OCBOCHUA . 1 2 3 4 5
KOMIETEHINH
3HaThb He 3naer | 3naer 3HaeT 3Haer 3Haet
(OIIK-1,0I1K-2, HEKOTOpBIE TEOPETUYECKUE TEOPETUYECKUE | TEOPETUUECK
OIIK-3, ITIK-1, MOHSATHUS OCHOBBI OCHOBBI 1€ OCHOBBI
[1K-5) BBICIIICH AHATTUTUIECKON AQHAJIUTUYECKO | aHAJTUTHYECK
METOZBI ¥ IPUEMBI MaTeMAaTHKH, | TEOMETpPHUH, 1 TeOMEeTpHH, oif
00paboTku HO HE TMHEHHON THEHHON TCOMETPHH,
KOJIMYECTBEHHON 3HAKOM C anreOpel, anreOpel, TMHEHHON
nHpOpMAUH OCHOBHBIMH | muddepeHnmans | nuddepeHnma | anreOpsl,
TepBbiii OCHOBHBIE ITOHATHUS TIpreMaMu HOTO U JBHOTO U nmuddepeHty
yram U METOJBI § 00paboTku HHTErpajbHOro MHTETPaIbHOTO | HATBHOTO M
aHAJUTUYECKOMN KOJIMYECTBEH | MCUMCICHUH, HO | UCUHCIICHUH, UHTErpaibHO
reoOMETpHH, HOM HE MOXET B MOJET, HO HE B | IO
JIUHEHHOMU anreOpsl, uHpOpPMAIIUK | TIOJHOM Mepe MIOJIHOW Mepe, HACUYUCJICHUH,
i hepeHnnanTbLHOT HCTIONb30BaTh UCTIOJIB30BaTh | MOJKET B
0 M UHTETPAITEHOTO WX IUIS peICHUs | WX UL TTOJTHON
HCUHCIICHUH 3amad pelIeHus Mepe
3amadq HCTIONB30BaT
b UX IS
peIeHus
3a1ad
Ymern He ymeer | Ommbaercs B | [IpaBuibHO [IpaBunbHO Ymeer
(OITK-1,0I1K-2, BBIOOpE onpeneIser BBIOMpaeT IIPaBUJIBHO
OI1IK-3, TIK-1, METOJIOB CYIIHOCTb METO/IbI MIPOU3BOJIUT
I1K-5) MaTteMaTtudec | 3aJadu, HO pacueroB, HO b
HCTIONb30BaTh KHX JIOTTyCKaeT oubaercs B MaTeMaTHue
MaTeMaTH4ECKYIO pacdeToB OIINOKU B BbIOOpE CKHE
CHUMBOJIUKY JJIS pacueTax UHCTPYMEHTOB | pacueThl U
BEIPKCHUS HCCIICIOBAHUS | TIPUMEHSTH
. KOJINYECTBEHHBIX 1 METOIBI
Bropoii sTan
Ka4eCTBEHHBIX MaTeMaTH4e
OTHOIICHHUN CKOTO
00BEKTOB; aHamm3a IS
MIPUMEHSTh METOIBI peIeHus
MaTeMaTHYeCKOTo WH)KEHEPHBI
aHau3a JUIs X 3a7a4
pemeHus
HMH)KEHEPHBIX 3a/1a4
Baagers He YactuuHO Buageer Buageer Buageer
(OIIK-1,0I1K-2, BJIAJIEET BJIAJIEET crocobamu criocobaMu METOJaMU
OIIK-3, TIK-1, criocobaMu HaIJISIHOTO HATJIAIHOTO crocobamu
[K-5) HATJISATHOTO rpaduIecKoro rpad)M9ecKkoro | HaTJSIHOTO
crocobamu rpa)M4ecKor | MPEACTAaBICHUS | MPEACTaBICHH | TpadUIecKo
HarIsIHOTO 0 pe3yIbTaToOB sl pe3yabTaTOB | IO
rpaguyeckoro MIPEJACTAaBIEH | MCCIEIOBAHUS HCCIIEIOBaHMs | MPEJICTABICH
Tperuii sTanm | mpeacTaBIeHUS us HaBBIKAMHU HaBBIKAMHU ust
pe3yIbTaToB pe3yabTaTOB | IPUMEHEHUS MIPUMEHEHHS pe3yIbTaToOB
HCCIICTOBAHUSA HCCIIEIOBAaHU | COBPEMEHHOTO COBPEMEHHOTO | HCCIIEOBaH
HaBBIKAMHU o MaTeMaTHYECKOT | MaTeMaTH4ecK | WA
MIPUMEHEHHUS HaBBIKAMU 0 oro HaBBIKAMH
COBPEMEHHOTO MIPUMEHEHNS | MHCTPYMEHTAapus | HHCTPYMEHTap | MPUMEHEHUS
MaTeMaTH4ecKoro COBPEMEHHOT | /IS PelIeHHs U s COBPEMEHHO
HHCTPYMEHTAPHSI 0 MaTEMaTHYECKHX | peIIeHUs TO
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JUT peIICHU A MaréMaTudcc 5 (1)I/I3I/I"IGCKI/IX nu MaTeMaTUYCCK MareMaTuudc
MaAaTEMaTUYCCKHUX, KOro XUMHWYCCKHUX Hux, CKOTO
(us3muecKkux u WHCTPYMEHTA | 3a]1a4, HO (U3HYeCKUX U | HUHCTPYMEHT
XUMHWYCCKUX 3aa4. pusa o JOITyCKacT XHUMHYCCKUX apus Oy
pelieHus OmuoOKH B 3az1a4, HO pelieHus
MaTeMaTuiec pemennn JAOITyCKaeT MaTeMaTHu4dc
KHX, TMIPAKTUICCKUX OIIIMOKH B CKHX,
(l)PBI/I‘IeCKI/IX 3a1a4 mpounecce (I)I/I3I/I‘~ICCKI/IX
u (GOpMYITHpPOBK | H
XUMHNYCCKUX U BBIBOJOB U XUMHYCCKUX
3ajay. IIPOTrHO30B 3aJa4.
. Ikajapl olleHUBAHUS
(0annbHO-peliTHHIOBAsI CHCTEMA)
st 1-ro cemecTpa
Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCHA 0aJUIbI basbl
VYyactue B online 3aHATHAX, TPOCITYIIMBAHUE BUICO JCKIHHA 0-5
KonTponbHblit TecT o Mmoaymio 1 0-9
KoHnTponbHbIi TECT 0 MOAYIIO 2 0-9
KOHTpOJBHBIN TECT 10 MOAYIIO 3 0-9
KonTponbHblil TecT o Moaynio 4 0-18
KonrponbHas pabora 0-20
W TOTrOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100
Jas 2-ro cemecTpa
Bup yueOHoi#i paboThl, 32 KOTOPYIO CTABATCS 0aJ1J1bI BaJyibl
Yyactue B online 3aHATHIX, IPOCIYIIMBAHUE BUIEO JCKIIUN 0-5
KOHTpOJBHBIN TECT 1O MOAYIIIO 5 0-9
KoHTponbHbI# TECT 0 MOAYIIO 6 0-9
KoHTponbHBIH TeCT 1o Moy 7 0-18
KOHTpOJIBHBIN TECT 110 MOAYIIIO 8 0-9
KonrtposnbHas pabora 0-20
WTOTOBBII KOHTPOJIBHBIN TECT 0-30
Bceero: 0-100
Jas 3-ro cemecTpa
Buj yue6Hoii paGoThbl, 32 KOTOPYIO CTABATCS 0aJJIbI BaJibl
VYyactue B online 3aHATUSX, TPOCTYIIMBAHIE BHICO JEKIIUN 0-5
KoHTponbHBIH TeCT 1Mo Moayio 9 0-9
KonTtposnbHbliil TecT mo Moayito 10 0-9
KoHTponbHbIl TecT 1o Moayo 11 0-9
KoHTponbHBI TeCT 1o Moayiio 12 0-18
KonrtposnbHas pabora 0-20
WTOTOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100
BajbHasi Kaja OlleHKH 32 ceMecTp
Ounenka (3K3amMeH) Banabl
OTJIIMYHO 86 — 100
XOpOIIO 69 — 85
YJIOBJICTBOPUTEIILHO 51 — 68
HEYOBJIETBOPUTEIBHO MeHee 51
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5. TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
(GopMupoBaHus KOMIETEHIIMA NPH U3YYEHUH Y4eOHOH TMCHUILIMHBI B IPolecce 0CBOCHUS
o0pa3oBaTe/ibHOI POrpaMMBbl

5.1.TunoBoii BApHAHT 3aJaHUsI HA KOHTPOJIbHYIO padoTy

1. Pemmuth cucTteMy JTMHEHHBIX ypaBHEHUI 110 Gpopmynam Kpamepa

X+ y+2z=1,

y—- z=-1,

X+3y+2z=1.
2. Pemuthb cpeacTBaMu BEKTOPHOM anreOpsbl
Haiitu rutomaap TpeyrojbHUKa ¢ BEPIIMHAMU B TOYKAX A(7;3;4), B(].,O,G), C(4;5;—2)
3. Pemmmth MeTOIaMU aHAJIMTUYECKON F€OMETPUH
Yepes oce OZ mposemena IIOCKOCTb, COCTABJAMOIIAS Yrol B 60°c mmockocTsio

2X+ y— \/52 = 0 . Haiitn ypaBHeH#e 3TOil [IIOCKOCTH.

4. HaliTu KOOpJMHAThl TOYEK HEpeceueHus KpuBblX Y = (X + 2)2 n 18— y = (X — 4)2. .

VYkazartb BUJ KpPUBBIX. C,I[eJ'IaTB PUCYHOK.
5. Haiitn IpCaciibl (I)YHKHHﬁ, HCIIOJIb3YAA OJOKBHUBAJICHTHBIC OECKOHEUYHO MaJjble BEIUMYUHBI U
TOXICCTBCHHBIC Hp606paSOBaHI/IH.

lim Sin(3x4)|n(1—4x2) - (\/5+x2—\/X2+X)
x—0 1-COS(2X3) X—>+00

6. Haiitu nepByto npou3BoAHYIO (G yHKIUU

y =+v1-x* + x*arcsin(x?) — 21
(x=1)°

x2+1

U TIOCTPOUTH €€ rpauk

COS 2x)\/x2 —1+4x

7. Uccnenosats QyHkuuo Y =

8. HaiiTu HeompeneneHHbIH HMHTErpa J‘ ( dx, Pe3yIbTaT IPOBEPHUTH
)

x2 -1
b depeHIIMpPOBaHUEM.
9. HaiiTi mumomanp TIOCKoH (GUTypBI, OTpaHUYEHHON JIMHUSMH y= (X - 2)2 ,
y=2- (X — 2)2 .Crienath pUCYHOK.
y

10.Haiiti B Touke A[EEJ mbdepenuman pynkuun € X = SIN X, 3a1aHHOM HesBHO.
2 il

38



11. Petmuts muddepennmansroe ypasHerue mepsoro mopsaka /Y- +1dx = xydy .

12.  Haiitu oOmee pemenue  audQepeHIanTbHOr0  ypaBHEHUS  BTOPOTO  MOPSAIKA
y"—-3y'+ 2y =C0SX.

13. Haiitu o0yacTh CXOIMMOCTH CTEIEHHOTO psiia M HCCIIEA0BaTh CXOIUMOCTh Ha KOHIAX

5 2n
WHTEPBAJIA CXOAUMOCTHU Z (n + 1) (X + 1) .
oy 2n+1

14. TlocTpouTh 001aCTh UHTETPUPOBAHUS U U3MEHUTDH MOPSIIOK UHTETPUPOBAHUS

j‘dXYJ_‘X f(x y)dy.
0 Ex+1
2

15. Haiitn 00beM LMIMHIPUYECKOTO TEJa, PACIONIOKEHHOrO B | OKTaHTe, KOTOpOoe OrpaHU4YeHO

CHU3Y IUIOCKOCThIO Z = 0, CBEPXY — IUNIOCKOCThIO X+ Z = 6, c6oky — mosepxnocTsMU Y = A/ X

16. Beluncnuth KpUBOJIUHEHHBIN I/IHTeraJ'IJ-(XZ + y) dl ,re L - OTPE30K AB  rre A(O, 1)
L

u B(=2;3).

5.2. TunoBoi TecT NPOMEKYTOYHOM aTTeCTALMHU

0O -1 2
1. AnreGpamueckoe nomonHenne A3 snementa Ap3 MaTPUIEI A=|3 -2 -1 paHo
2 -3 0
A)2; B) 1, C)-3; D) -2.
OX+4y—-z=2,
2. Kakoe u3 yTBepieHuii BepHo st cuctembl | X~ Y T 27 =-1,

3X+2y+z=3.

A) cucteMa uMeeT eTUHCTBEHHOE PEllIeHHE,
B) cuctema HecoBMecTHa,
C) cucrema nmeer 6€CKOHEUHOE MHOXKECTBO peIlIeHH?

2 -1 0 -2
1 O 1 -1

Haiitu matpuiry C = B — 2A | ecim B=

2 -3

2 3
NC=l ol BE=

-1 2

2 3
3 2|

2 3 .
I

3. Beruucnure 1mMHy BEKTOpa §=5+36, ecm b :T+Zj7, o =i+ i—k .

A)6; B)25; C)3: D)5V2.

‘; c)C=
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Hamumure ypaBHeHWe mNpsMou, mpoxozsmieit depe3 Touky M(2,0,4) W meprneHIuKyITpHOU
mwiockoctn IX—Y+2Z2+5=0,
X—-2 _ 'y z71-4

A) 3 {5 B) 3(x—2)—-y+5(z—-4)=0;
C)X—_2=l=z;4' D) 2x+4z =5.

3 -1 1’
4. VpaBHeHue X2 — 5y2 —3X+ 2y —2 =0 onpenensier Ha mI0CKOCTH
A) mapaboiy; B) runepbomny; C) snuuric; D) npsimyro.
5. Berunciure ”mu

' x-6 x> —36

1 1
A) 18" B) 0, C) o, D) “18°
6. Ipomssonuas f'(X) dysxmun f(X) = x*tgx paBHa:

i 3 2 2 X’ 2

A) cosix " B) X°Ctgx + 3x“tgx;C) 3X“tgX + e D) 3X’tgX .

7. IlpousBogHas y;’x dyHKIMH, 3aanHOl mapamerpudeckn X = arctgt, y =1In (t2 +1) , paBHa:

2t _ 2 2
ot B) 0; 0) 7 D) 2t + 2.

8. lns pyHKImMH f(x)= \ X2 +1 waiitn TOYKY 3KCTpEMyMa:

T
A) X, =—1; B) Xo =7 C) X, =0; D )Touku skcTpemyma Her.
o Hai J- x> dx
.paumk | T /-
N2-X2
3 3
A) —2 2—x2+%(2—x2)2+c; B) 2«/2—x2+%(2—x2)2+c;

) 22— X2 —%(z—xz)g +C.

10. Ecnu s HENpepbiBHOM Ha  OTpE3Ke [2;7] dynxmuun f(X)  wmsBectno, uTO
3 7 7

[f()dx==1 [f(x)dx=5, 10 [ f(X)dX panen

2 3 2

A) 4, B) 6, c) 4, D) —5.

40



P2
11. Ucnons3ys popmyny S =— I I‘Zd(p JUIS IUIOIIAAHA KPUBOJIMHEHHOIO CEKTOpa, 3aJaHHOTO B

¢1
MNOJISIPHBIX KOOpAWMHATAX, TIIOJYYUM, YTO IIJIOIIAaldb O6HaCTI/I, OFpaHH‘leHHOfI KapﬂHOHHOfI

r=1+sin@ uaysamn @; =0 u ¢, =T, pasHa

A 37‘C+2_ 5 3n c 3m . 5 3n 5
) 4 e ) 5 ) 4 ) 1 “
21+ cos? X
IZ.HCCHGHOBaTB CXOOUMOCTH HeCO6CTBeHHOFO HHTCIrpajia J‘T, CpaBHHBasA €10 C
3

+j3o 1 ’
——axX.
HUHTErPAJIOM : g/;

13.YacrtHast mpou3BoHAS Zg/ dysxmm Z = In (X3 + 2XY) B Touke M (L 0) pasna

1
A) 1, B) 3; C) 2, D) E
14. Kortopas wu3 ¢ynkumit: a) Y =CO0S3X; 6) Y=SIN3X sBusercs pemeHueM
muddepenrmansaoro ypasaenns Y +9y =0,
1) TosbKoO a; 2) TOJBKO 0; 3)ua,uob, 4) Hu a, HU 0.

15. dynxims f(X) ynosnersopser muddepenimansnomy ypaBHeHHIO (1+ X2) f'(X) =1 u, econ
f(0) =1, 1o uemy pasuo f(1)?
1) g—l; 2) %: 3) %+1; 4) 167
16. YkaxuTe, JUIs Kakux 1u(QepeHHaTbHbIX YPaBHEHUH:
a) y'cos2x=tgx; 6) (Y)° +2yy"=0; s l+y =y ey =xy
1eeco0bpasHee BCero IpUMeHHTh 3aMeny mepementbix Y = P(Y) ?

17. Tlpu xakom 3HaueHudn b QyHKIUS y(x):2x2+b SBJIAETCS PEIICHUEM  YPABHEHMS

y"+3xy'—2y =8x>?

1) b=2; 2) b=0; 3) b=3; 4) b=2x.
© 1

18. C momompto nmpusHaka Jlanambepa uccienoBaTh CXOAUMOCTh psiaa Z _—.
n=1N (n + 1)

1) cornacuo npusHaky Jlamambepa psij CXOAUTCS;

2) cornacHo npu3Haky Jlanambepa psii pacXoauTes;

3) HUYero cKa3arh HENb3s;

4) criemyeT UCMOB30BaTh JPYTroi MPHU3HAK CXOAMMOCTH.

o0 n
19. Haiitn 0651aCTh CXOIMMOCTH M PAJINYC CXOTUMOCTH CTETICHHOTO Psijia Z (x+3) .
3
n=1 n
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1) psa cxoauTcss aOCOMIOTHO M PaBHOMEPHO B MHTEepBaie [-4,-2], paguyc CXOIUMOCTH paBCH
R=1;

2) psaa cxomutcsi aOCONIOTHO W PaBHOMEPHO B WHTepBaie (-4,-2), paamyc CXOJAMMOCTH pPaBeH
R=1;

3) psn cxomuTcs abCONOTHO U paBHOMEPHO B uuTepBane (-1,1), paquyc cxogumoctu pasen R =1.
4) pan cxoauTcest aOCOMIOTHO M paBHOMEPHO B uHTepBaie [1,1], pannyc cxoaumoctu paen R =1

20. BriOepuTe MOBTOPHBINA UHTETPAJI, K KOTOPOMY CBEIETCS IBOMHON MHTErpasl J. f (X’ y)dXdy
D

TPH TIepexo/ie K MOMIPHBIM KoopauHaTtaM. O6macte D 3amrpruxoBama Ha prcyHKe.

%

2 1 % 1
1) d(p_[ f (rcose,rsine)rdr . 2) jd(pjf(rcoscp,rsin(p)dr;
0 0 0 0
% 2sing % 2sing
3) Id(p f f (rcose,rsing)dr 4) J'd(p j f (rcoso,rsine)rdr .
0 0 0 0

21. Haiinure maccy Iyrd MarepHalbHOW KPHUBOM y=2x/§ —1 wmexny toukamu A(0;=1) u

B(4; 3) , €CITH IUTOTHOCTH BEIIECTBA o= (2\/;— y)/ \ ’1+§ )

2x/§+4
1) 4; 2) 1; 3) 2«@ : 4) —3

6.MeToauyeckne MaTepuaJibl, ONpeesolue NPouea1ypbl OlleHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeSATeJILHOCTH, XaPAKTEPU3YIOUINX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHIIMH

6.1.ITOrOBBII KOHTPOJIBHBII TECT TOCTYIEH CTYAEHTY TOJIBKO BO BPEMs TECTUPOBAHMS,
COTJIACHO PACIUCaHUs 3aHATUN UM B YCTAHOBJIEHHOE JI€KAHATOM BpEMSI.

6.2.CtyaeHT nHGOPMHUPYETCS O pe3yIbTaTaxX TeKYyIIeH YCIIeBaeMOCTH.

6.3.CtyaeHT noirydaeT HH(QOPMAIIHUIO O TEKYIIEH YCIIeBaeMOCTH, HAUYNCICHUN OOHYCHBIX
0aJTOB U JOIYCKE K MPOIEype UTOTOBOTO TECTUPOBaHUs OT npernoAaatess win B JUOC.

6.4.1lponsBoauTtcs UACHTUPHUKALUS JIUYHOCTU CTYJCHTA.

6.5.CtynenTam, JOMYIIEHHBIM K IPOMEXYTOYHON aTTECTAllUU, OTKPHIBAETCS UTOTOBBIN
KOHTPOJIbHBIN TECT.

6.6.TecT 3akpbIBa€TCS CTYIEHTOM JIMYHO 110 3aBEPUICHUN TECTUPOBAHUS WIIH
ABTOMATUYECKHU 10 UCTEUCHUH BPEMEHHU TECTUPOBAHUS.
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