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1. MIEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110
AUCHUIIJIMHE, COOTHECEHHBIX C HIJIAHUPYEMbIMH
PE3YJIbBTATAMHU OCBOEHMUMS OBPA3OBATEJIBHOU NTPOI'PAMMBI

1.1. Henpro n3ydeHus qucuuIuinHel «MartemaTuka, 4d.1» sSBistorcs Teoperudec-
Kasg W MIpaKTH4YecKas MOJArOTOBKAa OyIyIMX BBITYCKHHUKOB B 00JacTH MaTEeMaTHKH,
HEOOXOJUMOW  JJii TPaMOTHOM  MareMaTHdyeckol  (OpMYJIHUPOBKH  JTFOOBIX
TEXHUYECKUX WM COIMAIbHO-’KOHOMUYECKUX 3aJlady; BbBIOOpAa MaTeMaTH4E€CKOro
amnrapara JUisl UX MOJCIHPOBAHUS W PELICHMS; YMEHUS aHAJIU3UPOBATH MOJyYECHHBIE
pe3ysibTaThl U HKCIOJIb30BAaTh HMX B CBOEH IMPaKTHYECKONH NPOodhecCHOHATBHOU
NEATEIbHOCTH B PELICHUM TEXHUYECKUX, YIPaBICHYECKUX, HUCCIEHOBATEIBCKUX U
HDKOHOMHUYECKHUX 3a]ad.

1.2. M3yuenue mucruiuimHbl «MaTeMatnka, 4.1» CIOCOOCTBYET PpEIICHUIO
CIEAYIOIIMNX 3a1a4:

- Pa3BUTHE JIOTUYECKOTO U AITOPUTMUYECKOTO MBILIJICHUS CTYJCHTA;

- BbIpa0OTKa yMEHHUS MOJICJIMPOBATh pealibHble (PUHAHCOBO-3KOHOMUYECKHE
IIPOLIECCHI;

-OCBOCHHE  MPUEMOB  HCCICAOBAHUS W PEUICHHS  MaTeMaTHYECKU
dbopmanu30BaHHBIX 3a]1a4,

- BBIpabOTKa YMEHHUS aHAJIM3UPOBATH MOJYYCHHBIC PE3YIIbTATHI,

- pPa3BUTHE HABBIKOB CAMOCTOSTEIBHOIO MU3YyUYECHUs HAYYHOM JIUTEPATYpPHI I10
MAaTEMATHUKE U €€ ITPUIIOKEHHUSIM.

1.3. Tlpomecc wu3ydeHus AWCIUIUIMHBI HampaBieH Ha (opMupoBaHHE
CHEAYIOIINX KOMIIETEHIINH:
Oowenpogheccuonanvnuvie(OIIK)

Koo Komnemenuuu Haumenosanue ll(llJlll) onucanue Komnemenuuu

CIIOCOOHOCTBIO TPUMEHSTh CUCTEMY (DYHIAMEHTATbHBIX
OIIK-3 3HAHWH (MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX,
WHXCHEPHBIX ¥ SKOHOMHYECKHX ) I UISHTU(UKAITIH,
(bOpMYITUPOBAHUS M PEIICHUS TEXHUYECCKUX U
TEXHOJIOTUYECKHUX MPOOJIeM B 00JIACTH TEXHOJIOTHH,
OpraHu3allvy, TJIAHUPOBAHUS U YIIPABJICHUS TEXHUUCCKOU U
KOMMEPUYECKOH IKCIUTyaTallMEN TPAHCIOPTHBIX CUCTEM

1.4. B pe3ynbrare n3y4yeHus JUCUUIUIMHBI CTYACHT JIOJKEH:
3uamo:
- METOJIbI U TIPUEMBI 00Pa0OTKH KOJIMYECTBEHHOW HHPOpMaLuu
- OCHOBHBIE TIOHSTUSI U METOJbl AaHAIUTUYECKOW F€OMETPUHU, TUHEHHOUN anredpsl,
nuddepeHInanTbHOr0 U HHTETPAIbHOTO UCUUCIICHUS
Ymemos:




- UCIOJIb30BaTh MAaTEeMaTUYECKYIO CUMBOJIUKY JJIsI BBIPAXKEHUS KOJTUYECTBEHHBIX U
KaueCTBEHHBIX OTHOIIEHHI 00BEKTOB;
- MPUMEHATh METOJIBI MAaTeMaTHYECKOTO aHajau3a JJIsi PEIICHUS HHXXCHEPHBIX
3a71a4

Bnaoemys:
- crmoco6aMu HarsAHOTO TpadUIeCcKOTO MPEICTABICHUS PE3yIbTaTOB
HCCJICIOBAHUS
- HaBBIKAMU MIPUMEHEHUSI COBPEMEHHOTO MaTeMaTUYECKOTO MHCTPYMEHTApHUs s
pelIeHnus] MaTeMaTHYeCKUX, (PU3NYECKUX U XUMHUECKUX 3a/1ad.

2. MECTO JJUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

Juncuumianaa «MaTteMaTuka, 4. 1» oTHocuTces K 6a30Boii yactu 0i1oka b1.

N3yuenune pucummuiiebl «Marematuka, 4.1» TpeOyeT OCHOBHBIX 3HAHUM,
YMEHHU U KOMITETEHIIMI CTYIEHTA [0 KypCy MaTeMaTUKHU CPEIHEN IIKOJIBI.

JucnmiuiiHa — ABJISIETCA  NPEALIECTBYIOLIEH JUIA  M3YYEHHUs  JUCLUILIAH
«Maremaruka, 4.2», «Teopermueckas wmexaHuka», «lIpukiagHas MeEXaHHUKay,
«ConpoTUBIEHUE MATEPUAIIOBY.

3. OFBEM JUCIIUIIJIMHBI B 3BAYETHBIX EIMHULAX

Ne Bunnl 3ausaTuii Buabl koHTpOJIS
n/n | HanmMeHoBaHMe MOYJIS M TeMbl | £ >, N
Y4eOHOI TUCIMIITHHBI A E g g | & =
g = 5| 5|8 g
Sz~ FJ2)5E 2|3 T
2 23 E|ES 2358/ 84 8| 2
SEC|FliciziEsEE 93
225 $| 228525539 5¢ £¢
I R B3R 0 s 28 Xalnl
1 2 3 4 |5 6 7 8 9 10
1 | Moayasb 1. BBenenue. OcHOBBI 24/0,67 |2 |1 - 21 1
JIMHEHHOM aaredpbl
2 | Tema 1.1. OcHOBHEBIE IOHATHS 4/0,11 |1 3
JUHEHHOU ayreOpbl
3 | Tema 1.2. Pemenue cucrem 10/0,28 1 9
JIMHEUHBIX YPABHEHUN
4 | Tema 1.3 Matpuiisl u ux 10/0,28 | 1 9
MPUMEHEHHE K PEIICHUIO CUCTEM
JIMHENHBIX YPABHEHUN
5 | Moayasb 2. OcHoBbl BekTopHoii | 20/056 |1 |2 - 17
ajaredpsbl
6 | Tema 2.1. OcHOBHBIE TIOHATHS U 4/0,11 |1 3
onpeeneHus




Tema 2.2. [lepeMHOXeHHE
BEKTOPOB

16/0,44

14

MoayJab 3. AHAJIUTHYECKAS
reoMeTpus

24/0,67

22

Tema 3.1. Cuctembl KOOpAUMHAT

4/0,11

S

Tema 3.2. Pazinuunbie BUIBI
ypaBHEHUH MPAMOI Ha TIIOCKOCTH

4/0,11

w

11

Tewma 3.3. YpaBHeHUs MII0CKOCTH
U IPSIMOY B TIPOCTPAHCTBE

6/0,17

12

Tema 3.4. KpuBslie BTOporo
nopsiika

6/0,17

13

Tema 3.5. [ToBepXHOCTH BTOPOTO
MopsiiKa

4/0,11

14

Monayasb 4. BBenenue B
MaTeMaTHYeCKHii aHAJIN3

36/1

15

Tema 4.1. dyHkMSA

6/0,17

16

Tema 4.2. Ilpenen
nocjenoBarenbHOCTH. [Ipenen

byHKIIMN

10/0,28

17

Tema 4.3. CriocoObI BEIYUCIIEHUS
npeaenoB. CpaBHEHHE
OECKOHEYHO MaJIbIX (DYHKITHI

10/0,28

10

18

Tema 4.4. HenpepbIBHOCTh
(GyHKIIMY B TOUKE U Ha
npoMexyTke. Toukr pa3pbiBa, HX
Kyaccuukanms

10/0,28

19

Tema 4.5. Ilonstue npou3BoIHOM
byukun. JuddepennupyemMoctsb
¢ynkuuu. [IpaBuna HaXOXKIECHUSI
pon3BOJIHON U uddepeHuana

24/0,67

22

20

Tewma 4.6. IIpou3BoaHAS CIIOKHOM,
00paTHOM U MapaMeTpUYEeCcKH
3a/laHHON (PyHKLIHU.
[TpousBonHbIe U U hepeHIabl
BBICHINX TOPSIJIKOB.

16/0,44

15

Hroro

144/4

130

OK3

22

Monyas S. JuddepeHunanbHoe
HCYHC/IeHHe (PYHKIUH OHOMH
nepeMeHHOH

28/0,78

25

23

Tema 5.1. OcHOBHBIE TEOPEMBI O
T pepeHIMpyeMbIX QYHKIHUAX

12/0,33

11

24

Tema 5.2. Ilpumenenne
MPOU3BOAHOM JJISI HCCIIE0OBAHUS

byHKIIMHN

16/0,44

14

25

Moayab 6. JjieMeHThI BbICHICH
ajaredpsbl

16/0,44

14

26

Tema 6.1. OcHOBHEIE CBEJIEHHS O
KOMIIJIEKCHBIX YHCIax

8/0,22




27

Tema 6.2. OCHOBHEIE CBEIEHUS O
paLMOHATBHBIX (DYHKIHAX

8/0,22

28

Monayasb 7. HeonpenejeHHbIH U
onpeeJJeHHbII HHTErpaJj

32/0,89

29

29

Tewma 7.1. IlepBooOpa3zHas.
HeonpeneneHHblii HHTErpai v €ro
cBoyicTBa. MeTo
HEIOCPEICTBEHHOT O
WHTETPUPOBAHUS

10/0,28

30

Tema 7.2. MeTobI BEIYUCICHUA
HEONpPEeIeICHHBIX HHTETPAJIOB

10/0,28

31

Tewma 7.3. UnTerpupoBanue
palrOHAIBLHBIX, UPPAIIMOHATBLHBIX
U TPUTOHOMETPUIECKUX (DYHKIUI

12/0,33

11

32

Tema 7.4. OnipeneneHHbIi
WHTErpall, €ro CBOMCTBA U
TIPUITIOKEHUS

16/0,44

14

33

Tema 7.5. HecoOcTBeHHEBIE
HUHTETpaJibl ¢ 0ECKOHEYHBIMHU
MpeaeaaMy U OT HEOrPaHUYEHHBIX

byHKIMI

16/0,44

15

34

Moayab 8. ®yHkuuu
HECKOJIbKHX NMepeMeHHbIX U UX
nuddepeHmUpPOBaHNE

36/1

33

35

Tewma 8.1. DyHKIIUN HECKOJIBKUX
MEPEMEHHBIX

8/0,22

36

Tema 8.2. ludpdepentmpoBanue
GYHKIMIA HECKOJIBKUX
TIEPEMEHHBIX

14/0,39

13

37

Tema 8.3. Hekoropslie
MIPUIIOKEHUST YACTHBIX
MIPOM3BOIHBIX

14/0,39

13

HUroro

144/4

130

DK3

38

Moayab 9. O0bIKHOBEHHBbIE
auddepeHunaibHbIe YypaBHEHUS

36/1

33

39

Tema 9.1. OcHOBHEBIE TOHATHA

18/0,5

17

40

Tema 9.2. OCHOBHEIE THUIIEI
YpaBHEHUH MIEPBOTO MOPsIIKA

18/0,5

16

41

Moayas 10.
JuddepeHunanbHbIe
YPaBHEHHs BBICUIUX NOPAIKOB

36/1

32

42

Tema 10.1. OCHOBHBIE TOHATHS.
Juddepenunanbable ypaBHEHHS
N-TO MopsiAKa, JOMYCKAOIIIE
MNOHMKEHUE MOPSIKa

12/0,33

11

43

Tewma 10.2. JInnelinsie
nuddepeHIraIbHbIe YpaBHEHHS
n-ro nopsaka. Meron Jlarpanxa
BapUaIy MPOU3BOJIBHBIX
MOCTOSTHHBIX

12/0,33

10




44 | Tema 10.3. JIuneiinbie 12/0,33 | - 1 11
Qg depeHIaIbHbIe YpaBHEHUS C
MTOCTOSTHHBIMH KO3 (UIIMEHTAMH
45 | Moayas 11. YUncsaoBsle u 36/1 2 |2 32
(GyHKIMOHAJIbLHBIE PSAbI
46 | Tema 11.1. YucnoBsie psasl 18/0,5 1 1 16
47 | Tema 11.2. ®yHKIIMOHATIHLHBIC 18/0,5 1 1 16
pSLIIBI
48 | Monyab 12. JIBoiinble 1 36/1 1 12 33
KPHUBOJIMHEITHbIEe HHTETPAJIbI
49 | Tema 12.1. /IBoliHBIE HHTETPAJIBI 16/0,44 |1 15
50 | Tema 12.2. KpuBonuHeiinbie 10/0,28 1 9
WHTETpaIbl IEPBOTO POIa
51 | Tema 12.3. KpuBonuHeiinbie 10/0,28 | - 1 9
WHTErpaJbl BTOPOTO poJia
Htoro 144/4 6 |8 - 130 |1 - Ok3
Bcero 432/12 |18 |24 |- 390 |3 -- DK3,
K3
K3

4. COAEPKAHUME JUCIUIIJIMHBI

Moayasb 1. OcHOBBI JIMHEHOU ajredpsbl (24 yaca)
Tema 1.1. OcHOBHbIC MOHATHSA JIMHEHHOU aaredOpsl (4 yaca)

OnpenenuTen BTOPOTO U TPEThEro MOPSAAKOB, MX CBOMCTBA. AlreOpandecKkue
JIOMIOJTHEHUST U1 MUHOPBI. Onpenenurenn N-ro nopsijaka. Beiuncienue onpeaeanTens
Pa3NoKEHUEM IO CTPOKE (CTOJOITY).

Buowt yueonwvix 3anamuii:

Jlexuus: OcHOBHBIE IOHATUS TUHEWHOMN anreOpbl lygac

Tema 1.2. Pemienne cucrem JinHeiHbIX ypaBHeHuii (10 yacos)
CucreMsbl U3 IBYX U TpexX JMHEWHBIX ypaBHeHUH. [IpaBuiio Kpamepa. Cucremel
W3 1 JJUHEWHBIX YPABHEHUU C 71 HEU3BECTHBIMH.
Buowt yueonwvix 3anamuii:

[IpakTueckoe 3ansaTue: PenieHue cucTeM JIMHEWHBIX YPAaBHEHUIN 1 gac

Tema 1.3. Marpunubl M HMX NPUMEHEHHE K PeIICHHI0 CHCTEM JIMHEHHBIX
ypaBHenui (10 yacos)
Matpuripsl, aeiicTBus ¢ Humu. [loHsTHE 00paTHOM MaTpuIlsl. MaTpudHast 3aMuch
CUCTEMBI JIMHEUHBIX YPABHEHUN.
Buowt yueonwvix 3anamuii:



Jlexuus: Martpuipl ¥ UX NPUMEHEHHE K PEIIEHUIO CUCTEM  lyac
JIMHEWHBIX YPABHEHUMN

Monayab 2. OcHOBBI BeKTOpPHOH ajredpsl (20 yacos)
Tema 2.1. OcHOBHbBIE IOHATHS U onipeaesieHnus (4 yaca)
CucTteMbl KOOpAUHAT Ha MPSAMOM, TIJIOCKOCTU U B IIpocTpaHcTBe. [IpocTpancTBa

R2 u R3. Bexkropsl. Jlunennsle onepannu Haj BekTopaMu. lIpoekumn BexTopa Ha
ock. Hampasisromuye KOCMHYCHI ¥ JUIMHA BEKTOpa. KoopanHATHI IEHTpa Macc CUCTEMBI
TOYEK.

Buowvl yueonwix 3anamuii:

Jlexums: OCHOBHBIE IOHATHS U ONIPENEIECHUS luac

Tema 2.2. Ilepemuoxerne BekTopos (16 yacon)

CkanspHOE INPOW3BEICHNUE BEKTOPOB M €ro CBOWCTBA. /[MHA BekTOopa M yroi
MEXIy BEKTOpaMH B KOOpAMHATHOW (opMme. YCIOBHE OpPTOrOHAIBHOCTH JIBYX
BEKTOPOB. DHU3MUECKUI CMBICII CKAJIIPHOT'O ITPOU3BEACHNS.

BektopHoe mpom3BeneHHE ~JABYX ~ BEKTOPOB, €ro  CBOMCTBAa.  YCIOBHE
KOJUTMHEAPHOCTH JIByX BEKTOPOB. ['€OMETPUUYECKMI CMBICI OIPENEIUTENS BTOPOrO
HopsiAKa.

CMelmaHHOE  TPOU3BEACHUE TpEX  BEKTOPOB. [ €OMETpHYECKHN  CMBICI
OIPENEIUTENS TPETHETO MOPSIKA.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTie: ApudMeTHUECKHe onepaluu ¢ BEKTOpaMu 2
qaca

Moayasb 3. Anaaurudeckasi reomerpus (24 yaca)
Tema 3.1. Cucrembl koopauHat (4 yaca)

JlekapToBa MpSIMOYrojibHas CHUCTEMa KOOpPAMHAT Ha IUIOCKOCTM U B
npoctpaHctBe. [lossipHble  KOOpJAWHATBI Ha IUIOCKOCTH. llumuHapuueckue u
chepuueckue KOOpAUHATHI B MPOCTpaHCTBE. Paznuunbie cmocoObl 3aJaHus JTUHUN U
MMOBEPXHOCTEN B POCTPAHCTBE.

Tema 3.2. Pazinunble BUIbI ypaBHEHUIT MPSIMOii HA MJIOCKOCTH (4 yaca)

VYpaBHeHUsT JIMHUN HA TUIOCKOCTU. Paznuynbie GOpMBI ypaBHEHUS TPSIMON Ha

IUIOCKOCTH. YTOJI MEXAY MPSAMBIMHU. PacCTOSIHUE OT TOUKH JI0 IPSIMOM.
Buowl yueonwvix 3anamuii:

[IpakTrueckoe 3aHsTHEe: YpaBHEHHUE NMPSMOU HA TNIOCKOCTH 1 yac

Tema 3.3. YpaBHeHuUsI IUIOCKOCTH M NPSIMOIi B pocTpaHcTBe (6 4acoB)

9



VYpaBHEHUsI IUIOCKOCTM M IPSIMOM B IIPOCTPAHCTBE. YTOJI MEXAY NPSAMOH H
IJIOCKOCTBIO. YTOJI MEXKIY TUIOCKOCTSIMU. YTOJ MEXKIY MPSAMBIMHU.

Tema 3.4. KpuBblie BTOpOro nopsiaka (6 yacon)

KpuBbie BTOpOro mnopsijka: OKPY>KHOCTb, J3JUTMIIC, rumnepOoia, mapabona, uX
TEOMETPUYECKUE CBOWCTBA M YypaBHEHHMs. [IpUITOKEHUST TE€OMETPUYECKUX CBOWCTB
KpUBBIX  (UCIIONB30BaHME  (POKATbHBIX  CBOMCTB, MAaTE€MaTU4YeCKUE  MOJEIU
dhopMooOpazoBaHMs OMOTOTHUECKUX, TEXHUIECKUX U IPYTHX OOBEKTOB).

Buowt yueonwvix 3anamuii:

Jlexkuus: Kpussie BTOpOro mopsiaka lygac

Tema 3.5. [loBepxHocTH BTOpPOro nopsiaka (4 yaca)

VYpaBHEeHHE TOBEPXHOCTH B NPOCTpaHCTBE. llMmuHApUYEcCKHWEe TMOBEPXHOCTH.
Coepbl. Konycel. Ommuncounpl. ['mnepOononnsl. Ilapabononnsl. I'eomerpuueckue
CBOMCTBA 3TUX MOBEPXHOCTEMN, UCCIIEIOBaHUE X (DOPM METOJIOM CEUEHHH.

Moayab 4. BBenenue B MareMaTuideckuid anaaus (36 yacoB)
Tema 4.1. ®yukuus (6 4acon)

MHoxecTBO BellecTBEHHBIX yuces. Dyukius. O0aacTh €€ onpeaeiieHUs.
CnocoObl 3ananus. [loustue kpuBoil. OCHOBHBIE 3JIEMEHTApPHbIE (PYHKIMH, UX
cBoiictBa u rpaduku. Croxubsie U obpaTtHeie QyHKuMu, ux rpaduxku. Kiace
AJIEMEHTApHBIX (PYHKIIHUH.

Buowt yueonwvix 3anamuii:

Jlexums: OyHKIUA l4gac

Tema 4.2. Ilpenen nocienoarensHocTu. [lpenen pyukuun (10 yacon)
DJieMeHThl MaTeMaTH4eckouh Joruku. HeoO6xomumoe U A0CTaTOYHOE
ycioBus. [Ipsimas u oOpaTtHast Teopembl. CHUMBOJIBI MaTEMaTUYE€CKON JIOTUKH,
nX ucroab3oBanue. bunom HeroToHa. @OpMyJibl COKpALIEHHOTO YMHOXEHUS.
DJIEMEHTBl TOMOJOTMU. YHCIOBBIE TIOCIEAOBATEIBHOCTH, HUX POJIb B
BBIUMCIIMTENBHBIX IIpouieccax. llpemen 4YuciIoBOM  MOCIEIOBATEIHLHOCTH.
Crabunu3zanysi 3HaKa y UWICHOB TIOCIEA0OBATEIBHOCTH, HWMEIONIEH TMpeae.
CymecTBoBaHHE Mpejiesia MOHOTOHHOW OTPaHUYE€HHOM MOCIEI0BATEIbHOCTH.
[Ipenen dbynkmuu B Touke. [lpenen ¢pyHkuuu Ha 6eckoHeyHOCTH. [Ipenen
MOHOTOHHOM (PYyHKIIMH.
Buowvl yueonwix 3anamuii:

[Ipaktnueckoe 3anstue: . [Ipenen nocinenoBarenbHOCTH. [Ipenen 1 yac

byHKIIIU
Tema 4.3. Cnoco0bl BbluMcieHHs TnpeneoB. CpaBHeHHe 0eCKOHEYHO MAJbIX

¢pyuxkumii (10 yacoB)
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beckoneuno wManeie (QyHKOIMHM B TOYKe, HUX cBoicTBa. CpaBHEHUE
O6eckoHeuyHO MalibiX GpyHKkImi. CumBobl 0 u OO |
Tema 4.4. HenpepbIBHOCTH (PyHKIIUM B TOUKe U HA IpoMexyTKe. (10 yacos)

Touku pa3pbiBa, UX KJIaCCHPUKAIUSI

HenpepbiBHOCTh  QyHKIMM B TOYKe. HempepbIBHOCTH OCHOBHBIX
leMeHTapHbIX (yHkuuil. Touku paspbeiBa, ux kinaccupukanus. CpoiicTBa
(GyHKUMI, HENpEphIBHBIX Ha OTPE3KE: OrPaHUUYEHHOCTb, CYIIECTBOBAHUE
HauOOJIBIIEr0 W HAWMEHBIIEr0 3HAYEHMI, CYIECTBOBAHHE IPOMEKYTOUHBIX
3HAYCHUM.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: HenpepblBHOCT (PYHKIIMU B TOUKE U Ha 1 yac
IPOMEKYTKE

Tema 4.5. llonsitTue npousBoaHoi pyHkumnu. JAunddepennupyemocrs pyHkumu.
IIpaBuia HaxoxkaeHus: NPOou3BOAHON U 1 depenunala (24 yaca)

[Tonstne ¢dynkuun, puddepenuupyemorrt B Touke. JAuddepenunan
dyHKIIMHU, €ro reomMeTpuyeckuil cMmbicia. OOIee MpeACTaBICHUE O METoJ1ax
nuHeapuzanuu. [IpousBomHas ¢GyHKIIMH, €€ CMBICI B pa3IMYHBIX 3ajjadyax.
YpaBHEHHE KacaTelIbHOW K KpHUBOM B JaHHOW Touke. [IpaBuia HaxoxAeHUS
Mpou3BOHON U nuddepeHnnana.

Buowt yueonwvix 3anamuii:

Jlexuus: [TonsiTue mpou3BOAHON (PYHKIIUH. lygac
Huddepenuupyemocts Gynkiuu. [Ipapuna
HAXO0XJICHUS TPOU3BOIHOM U quddepeHimana

[Ipaktuueckoe 3anstue: [loHsATHE MPOU3BOAHON (DYHKIIMH. 1 gac
Huddepenunpyemocts Ppynkiuu. [Ipasuna
HAXOXKIEHUS TPOU3BOAHOM U AuddepeHumana

Tema 4.6. Ilpou3BogHasi CJI0XKHOH, O0paTHOW W NMapamMeTPpUYeCKU 3aJaHHOM
¢pynkumu (16 yacon)

[IpousBonnas cnoxxkHoit u oOpatHoW (yukumu. uddepenuupoBanue
byHKIMM, 3amaHHBIX MapameTrpuyecku. I[IlpousBomnbie u nuddepeHIaIbl
BBICIITUX MOPSIIKOB.

Buowvl yueonwvix 3anamuii:

[IpakTuueckoe 3ansTre: BbluncieHne npou3BoJHON PYyHKIUU 1 yac
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MoayJas 5. [IlndpepennuaibHoe ucunciaeHue GyHKIuM 0JHOM
nepeMeHHoM (28 yacos)
Tema 5.1. OcHoBHBIe Teopembl 0 Tu(epeHunpyeMbIX PyHkIuUsAX (12 yacon)
Teopema Pepma. Teopemsbl Posus, Jlarpanxka, Koumm, ux npumMeHEHUE.
[IpaBuno Jlonutansa. ®opmyna Teitmopa ¢ OCTaTOYHBIM wWiIeHOM B (opme

Jlarpamxa. Ilpencrasnenue ynkumit €, SinX, cosx, IN(L+x), (1+x)™ no
dbopmyne Teitmopa.
Buowt yueonwvix 3anamuii:

Jlexums: OcHoBHbIE TeOpeMbI 0 AU HEPEHIUPYEMBIX luac
bYHKITHASIX

Tema 5.2. [Ipumenenne Nnpou3BoAHOM A5 uccaegoBanus pynkuuu (16 yacos)

YcnoBus MOHOTOHHOCTH GyHKIUN. DKCTpEMYyMBI GyHKUIMH,
HEOOXOJUMOE YCIOBHUE, JOCTaTOYHbIE YCIOBHUS JKcTpemyma. OTbIcKaHUE
HauOOJBIIEr0 W HAWMEHBIETO 3HaueHUM QyHkuuu, auddepeHnupyemoit Ha
oTpeske. MccnenoBanue BoIMYKIOCTH QyHKUUU. Touku nepernda. ACHMOTOTHI
¢yskuuii. Ilonatue 00 acUMNOTOTHYECKOM pazioxkeHud. OOmas cxema
HccleIoBaHUsl (QPYHKIMKM M NOCTpoeHus ee rpaduka. KpuBuzHa MmI0CKoU
KpuBou. Panmyc KpuBH3HBI. OBOJIOTA W 3BOJIbBeHTAa. KpuBu3Ha u paanyc
KPUBU3HBI IPOCTPAHCTBEHHON KPUBOM.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: [IpunoxxeHus mpou3BOAHON PyHKIHH 2
qaca
Moayasb 6. DiieMeHTHI BbicuIieil ajaredopnl (16 yacon)

Tema 6.1. OcHOBHBIE CBeleHHS 0 KOMILIEKCHBIX YHCJIax (8 yacoB)
KoMmmnekcubie uncna, neictBus Haj HUMU. M300pakeHre KOMILIEKCHBIX
Yyhcead Ha IUIOCKOCTH. Moaylb ©W  apryMeHT KOMIUIEKCHOTO  4YHCIIA.
AnreOpanueckasi U TpUroHoMeTpuyeckasi Gopmbl KOMIUIEKCHOTO uncia. KopHu u3
KOMIIJIEKCHBIX YU CEIL.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansatue: KommekcHble yncia 1 vac

Tema 6.2. OcHOBHBIE CBe/IeHHsI 0 PALMOHAJBHBIX PyHKUMAX (8 YacoB)
Mmuorounensl. Teopema be3zy. OcHoBHasi Teopema anreOpbl. Paznokenue
MHOTOWICHA C JEHCTBUTEILHBIMA KOd((UIMeHTaMl HAa JTUHEWHbIE W KBaJpaTUYHBIC
MHOUTENU. Pa3nokeHne parmoHaibHbIX Apo0eit Ha POCTEHIIHE.
Buowl yueonwvix 3anamuii:

[Ipaktuueckoe 3anstre: PamnmronanbHbIE TpoOH 1 yac
12



Moayas 7. HeonpeaejieHHbIH U onpeaeeHHbIH nHTErpaJ (32 yaca)
Tema 7.1. IlepBoooOpa3nasi. HeonpeneseHHblii HHTErpaj u ero cpoiicrea. Mertos
HENOCpeACTBeHHOro nHTerpupoBanus (10 yacos)
[TepBooOpa3Has. Heonpenenennpiii VHTETpas 151 €ro CBOKCTBA.
HenocpencTBeHHOE MHTETPUPOBAHUE.
Buowt yueonwvix 3anamuii:

Jlexums: OcHoBHbIE TeOpeMbI 0 AU HEPEHIUPYEMBIX luac
¢yukmusax [lepBoobpasnas. Heonpenenenusiii
WHTETPAJI U €r0 CBOMCTBA. MeTO1 HENOCPEACTBEHHOTO
WHTETPUPOBAHUS
Tema 7.2. MeToabl BbIYMCIeHNS HeonpeaedeHHbIX HHTerpaiaos (10 yacon)

Meronbl UHTETPUPOBAHUS: METOJ MOJCTAaHOBKH, UHTETPUPOBAHUE IO YACTSIM.
Hcnonp30BaHne TaOJIMIl MHTETPAJIOB.
Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansitue: (OCHOBHBIE METO/IbI BHIYUCIICHUS 1 gac
HEOIPEIEIIEHHBIX UHTETPAJIOB
Tema 7.3. HHTerpupoBaHue PpAlUOHAJbHBLIX, HPPANUOHAJIBHBIX U

TpUroHoMerpudeckux ¢pynkuni (12 yacon)

WNHTerpupoBanre pandoOHANBHBIX, UPPAMMOHATIBHBIX W TPUTOHOMETPUUICCKUX
(GyHKLIHH.

Buowt yueonwvix 3anamuii:

Jlexums: HNHTerpupoBanne pauMOHAIBHBIX, UPPALMOHAIBHBIX  l4ac
Y TPUTOHOMETPUYECKHUX (DYHKIIMIA

Tema 7.4. OnpeneJieHHbIH HHTErPaJl, €ro cBoiicTBa U nNpuiaokenus (16 yacon)

3ajaur, NPUBOSAIIME K TOHATHIO ONPEAEICHHOro MHTerpana. OnpeneneHHbII
uHTerpal u ero cpoiictBa. Popmyna HproTona-JleitOHuia, ee mpuUMeHEHHE IS
BBIYHCIICHUS OIIPENEICHHOIO MHTETpaIa.

Komnerenuuu: uMeTh NpeicCTaBleHUE 00 OIpeAeseHHOM HWHTerpajle U €ro
CBOMCTBAaX; YMETh HCHOJB30BAaTh €ro JJs BBIYMCICHUS TE€OMETPHUYECKUX H
(U3NYECKUX BEJIIUYUH.

Buowt yueonwvix 3anamuii:

Jlexnus: Onpenenenubiii uHTErpan. Ero npuioxenus luac

[IpakTnueckoe 3ansatue: OnpeneneHHblid HHTErpail. Ero npuinoxeHus 1 gac
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Tema 7.5. HecoOcTBeHHBbIe HHTerpajbl ¢ 0OeCKOHEYHBIMHM MpenejamMH H OT
HeorpaHu4deHHbIX PpyHKuuii (16 yacon)

HecoOcTBeHHbIe HHTETrpalibl ¢ OECKOHEYHBIMU TIPEIesIaMi ¥ OT HEOTPaHUYEHHBIX
(GYHKITUH, UX CBOMCTBA.

Buowt yueonwvix 3anamuii:

Jlexuus: HecoOcTBeHHBIE HHTETpabl C 0€CKOHEUHBIMU luac
npenesaMy U OT HEOTPaHUYEHHBIX (DYHKITHI

Moayap 8. ®@yHKIIUM HECKOJBKHUX NepeMeHHbIX U HX
nuppepenuupoanue (36 yacos)
Tema 8.1. ®yHKUMHU HECKOJBKHUX NepeMeHHbIX (8 YacoB)
OyHKIMM HECKOJIbKUX MepeMeHHbIX. OoOnacte omnpexneneHus. Ilpenen
¢ynkun. HenpepbIBHOCTS.
Buowt yueonwvix 3anamuii:

.HGKI_[I/IHZ (DYHKI_[I/II/I HCCKOJIBKHUX IICPCMCHHBIX lgac

Tema 8.2. ludpdepenuupoBanne GyHKINH HECKOJIBKUX MePeMEHHbIX
(14 gyacoB)

Yactasle npousBoaHble. [lomHblil nuddepenunan, ero cBA3b C YaCTHBIMHU
npou3BoiHbIMU. MHBapuanTHOCTh (hopMbl TosiHOTO Auddepeniuana. KacarenbHas
IUIOCKOCTh M HOPMallb K TOBEPXHOCTH. ['€OMETpUYECKUid CMBICI IOJHOIO
muddepennnana. YacTHble NPOU3BOJHBIE U MONHBIC AU depeHnnanbl BHICITUX
nopsinkoB. ®Dopmyna Teinopa. HesBubie ¢ynkmuu. Teopema CyiiecTBOBaHHUS.
HNuddepenuupoBanue HESIBHBIX QYHKITUH.

KomnereHuuu: BlaieTb METOJaMU BBIYMCIIEHUSI YACTHBIX MPOU3BOJHBIX; YMETh
HAXOJUTh MOJHBIN AU depeHman QyHKIUN HECKOIbKUX EPEMEHHBIX.

Buowt yueonwvix 3anamuii:

[IpakTnueckoe 3ansaTre: @OyHKIIMU HECKOJIBKUX NEPEMEHHBIX 1 vac

Tema 8.3. HekoTopblie npujioxeHus1 YaCTHbIX MPOU3BOAHBIX (14 yacoB)
OKcTpeMyMbl (YHKIMI HECKOJNBbKUX mepeMeHHbIX. Heobxoaumoe ycrnoBue
skcTpeMyMa. JloctarouHblie yCioBHs. YCIOBHBIM 3KCTpeMyM. MeToa MHOXUTEIEH
Jlarpanxa. [IpuMepsl MprMEHEHUS ITPU MOUCKE ONITUMAJIBHBIX PEIIECHUN.
Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3aHsITHE: DKCTPEMYMbI (DYHKIIHN HECKOJIBKUX 1 yac
NEPEMEHHBIX
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Mopayab 9. O0bikHOBeHHbIEe TUd epeHnnanbHbIe YpaBHeHus (36 yacoB)
Tema 9.1. OcHoBHBIE OHATHA (18 YacoB)
3amaun, mnpuBogdAmMe K JauddepeHIMaNbHBIM - ypaBHEHUsAM. [lopsimok
mup¢epenunansHoro  ypaBHeHus. JuddepeHuumanbHple  ypaBHEHUS  [IEPBOTO
nopsnka. Pemenue. O6uniee pemenne. 3agaya Komm. Teopema cyliecTBOBaHUS U
€IMHCTBEHHOCTH penieHus 3anadu Komm.

Buowt yueonwvix 3anamuii:

[IpakTuueckoe 3ansaTHe: 3aaauud, NpUBOAAIIKE K TUdPepeHIInaTbHbBIM 1 yac
ypaBHEHUSIM
Tema 9.2. OcHOBHBIC THIIBI yPABHEHHMH MepBOro nopsijaka (18 yacos)

OCHOBHBIC THUIIBI YpaBHCHUH TIEPBOTO TOps/IKA, HMHTETPUPYEMBIX B
KBaJ[paTypax. YpaBHEHUS C Pa3IesSIONUMUCS TIEPEMEHHBIMU, OJHOPOIHBIC TIEPBOTO
MOpsIJIKa, TMHEHHBIE OTHOCUTEIPHO HEU3BECTHOW (PYHKITHH.

Buowt yueonwvix 3anamuii:

Jlexums: OCHOBHBIE THIIBI YPAaBHEHUH NIEPBOTO MOPSAIKA l4gac
[Ipaktuueckoe 3ansatue: uddepeHunanbHble ypaBHEHUS IEPBOTO 1 gac
MopsAKa

Moayas 10. Inddepennuaibabie ypaBHEeHUsSI BBICHIUX MOPSAKOB
(36 yacoB)
Tema 10.1. OcnoBuble mnoHsTusi. AuddepeHunanbHbie ypaBHeHUsi N-ro
NOPSAKA, 10Ny CKA0IIHMe MOHUKeHHe nmopsiaka (12 yacoB)
OcHoBHbie TIoHATUA. Pemenus auddepenimansHoro ypapaenus N -ro nmopsjika.
3amaua Komm. [lonsiTue o KpaeBbIx 3amadax mis AU epeHInanbHbIX ypaBHEHUI.

OOmiee perieHre. YpaBHEHHS, AOMYCKAIONIUE MOHMKCHHUE TIopsaka: 1) y(”) =f (x),

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

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: uddepennumansubie ypaBHeHus N -ro mopsiaka, 1 dgac
JIOMTYCKAIOIITUE TTIOHKEHUE TTOPSIIKa
Tema 10.2. Jluneiinble auddepennuaibible ypapHeHusi N-ro nopsiaka. Meron

Jlarpanska Bapuanuu nNpou3BOJIbHBIX NOCTOSAHHBIX (12 yacoB)

Jluneiinpie nuddepeHranbHble ypaBHEHUs N-ro MOpsaka, OAHOPOIHBIE U
HEOAHOpoaHbIE. CBOMCTBA PEUIEHUN JIMHEHHOTO OJHOPOJHOTO ypaBHEHUA. JIMHENHO
3aBUCUMbIE W JIMHEMHO He3aBUCUMble (yHKIMK. DyHIaMEHTaJbHAs CHUCTEMa
pEIIeHU JMHEHHOTO OJHOPOJHOTO ypaBHEHUsS. TeopemMa O CTPYKType oOIero
pemenusa. Meron Jlarpanka Bapyauuy NpOU3BOJIBHBIX TOCTOSTHHBIX.
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Buowt yueonwvix 3anamuii:

Jlexuus: Jluneiinbie nudpepeHmanbHble ypaBHeHUs N -T0 2
nopsaka. Meron Jlarpanyka Bapuanuu yaca
ITPOU3BOJIBHBIX TOCTOSIHHBIX
Tema 10.3. Jluneiinble aud@epeHunaIbHbIe YPABHEHHSI € TOCTOSIHHBIMH

ko3 punuentamu (12 yacon)

Jluneitnpie nuddepeHanbHbIe YpaBHEHUS C TOCTOSHHBIMU KO3 QUIIMEHTaMU.
MeTton Ditnepa pelieHust O JHOPOAHOTO TUHEHHOTO AU depeHIInaTbHOTO YPaBHEHHUS.
Jluneiinpie HEomHOpOAHBIC AU dEpeHInaTbHble YpPaBHEHUS C IMOCTOSHHBIMU
koddurmmenTamu. MeTon HeompeaeneHHbIX KOA(P(GUIIUCHTOB I HaXOXKICHUS
YACTHOTO PEIICHHUS HEOJHOPOJIHOTIO YPaBHEHHUS C MPABOMl YacThIO CIEHHUAIBHOTO
BUJIA.

Buowt yueonwvix 3anamuii:

[Ipaktuueckoe 3anstue: JluHeitHble qudPpepeHnnanbHbIe YPaBHEHHUS C 1 vac
MOCTOSIHHBIMU KO3 PUIIMEHTaMU

Moayas 11. YUucsioBble U GyHKIHOHAIbHBIE Psiibl (36 YacoB)
Tema 11.1. YncsoBsble psaabl (18 yacoB)

Uucnosbie psnpl. CxomguMocTh W cymMa psiga. HeoOxomumoe ycioBue
cxomuMmoctu. JlewictBusg ¢ pspgamu. [Ipu3Hakdn  CXOAMMOCTH  PSJIOB  C
MOJIOKUTENbHBIMU WICHaMU: pu3Haku JlanamGepa, nHTEerpasibHbli pu3Hak Komm.
3HaKONEPEMEHHBIEC PAIBL, abCcoJIIoTHas u yYCIIOBHAs CXOJIUMOCTb.
3HaKouepeayronecs psiibl, npusHak Jleiouua.

Buowt yueonwvix 3anamuii:

Jlexkuus: HucnoBbie psbl lgac

[Ipaktnueckoe 3anstue: YuciaoBbie psbI 1 gac

Tema 11.2. ®ynkuuonaabHbie psabl (18 yacos)

OyHKIMOHANIBbHBIE psAabl. O0MacThb CXOJMMOCTH, METOIbl €€ OIpEAeSICHUs.
Crenennble psapl. Paznoxxenuss (yHkumii B creneHHble panbl. [lpumenenue
CTENEHHBIX PSII0B B MPUOIMKEHHBIX BHIYUCICHUSIX.

Buowvl yueonwix 3anamuii:

Jlexkuus: O yHKIUOHAIBHBIE PAIBI lygac

IIpaktnueckoe 3ansatue: OyHKIMOHAIBHBIE PsJIbI 1 gac
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Mopayasb 12. /IBoiiHble U KpUBOJIUMHEIiHbIe HHTErpajbl (36 yacos)
Tema 12.1. J/IBoiinbie unTerpajnl (16 yacon)

OmnpeneneHve JBOMHOIO MHTErpaja, €ro TreoMeTpuyeckas u (uznyeckas
UHTEpIpETalys; CBONCTBA. BbluuCieHHME JABOWMHOIO MHTErpajia B JEKAPTOBBIX
KOOpJIMHATax. 3aMEeHa MEPEMEHHBIX B JIBOWHOM HWHTErpaje, Nepexoi K IMOISpPHBIM
KoopauHataM. [I[puMeHeHne NBOVHBIX HHTErPAJIOB.

Buowt yueonwvix 3anamuii:

Jlexuus: JIBOVIHBIE MHTETPaIBbI luac

Tema 12.2. KpuBosimHeliHble MHTErpaJibl nepsoro poaa (10 yacon)
Omnpenenenrne KpUBOJIMHEWHOIO HHTErpana mnepBoro poja. Ero ¢usmueckuii
CMBICJI; CBOMCTBA. BbIYMCIIEHUA KPUBOJIMHENHBIX HHTETPAJIOB IIEPBOTO POJA.
Buowt yueonwvix 3anamuii:

HpaKTI/ILIeCKOC 3aHATUC! KpHBOJIHHGI?IHBIG HHTCI'paJIbl IICPBOI'O poOaa 1 gac

Tema 12.3. KpuBosiuHeiinble HHTErpaJibl BToOporo pojaa (10 yacos)

Onpenenenue KpUBOJIMHEMHOIO WHTErpaiga BToporo pojna. Ero ¢usmyeckuit
CMBICJT; CBOMCTBA. BBIUKMCIEHNS KPUBOJIMHEMHBIX UHTETPAIOB BTOPOro poaa. CasA3b
MEXIy KpPUBOJUHEHHBIMU MHTETpajiaMu MepBOro u Broporo poaa. @opmyna ['puna.
VY cnoBUsS HE3aBUCUMOCTH MUHTErpaJia OT IyTH UHTErPUPOBAHUSI.

Buowt yueonwvix 3anamuii:

[Tpaktnueckoe 3anstue: KpuBosMHENHBIE HHTErPaIbl BTOPOTO poaa 1 yac
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S. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JIA

CAMOCTOSATEJIbHOM PABOTHI OBYUAIOIIIUXCA MO JUCHUILJIUHE

5.1. TeMbl KOHTPOJILHBIX PA0OT

MoayJib JUCHUTLIMHBI

HaumeHoBaHune TeM

Moayns 1. OCHOBBI JIMHEHHOU
anreopsl

CucTeMbl TUHEHHBIX aNreOpanvdecKux ypaBHCHHM

Matpuunas anredpa

Monyib 2.OCcHOBBI BEKTOPHOM
anreopsl

ApudmeTnueckue onepanuu ¢ BEKTopaMu

Monayins 3.
AHanuTnyeckas reOMEeTpUs

Paznuunnie BHUJIbI YPABHCHUSA HpﬂMOfI H IIJIOCKOCTHU

YpaBHEHUs KPUBBIX U TOBEPXHOCTEN 2-TO MOpPsJIKa

Monyns 4.BBenenue B
MaTeMaTHYECKUU aHaIn3

CriocoObI BEIYHCIICHUS TIPEIEIOB (yHKIUN

HenpepoiBHOCTh pyHKIIMH. TOYKH pa3psiBa

Monyis 5. uddepernmansHoe
UcYUCIIeHUe QYHKIIUHU OTHOM
MePEMEHHOMN

Brruncnenue npou3BoaHON QyHKIIMH

[IpumeHeHre NPOU3BOAHOM A1 BBIYUCIICHU S
MpEIeJIOB U UcciaeoBaHus QYHKIUN

Mopyns 7. HeonpeneneHnnsiii u
oIpeieJICHHBIA HHTETpall

MCTOI[I)I BBIYHUCJICHUC HCONIPCACICHHBIX NHTCI'PAJIOB

HccnenoBanue cX0JMMOCTH HECOOCTBEHHBIX HHTCTPAJIOB

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

Monynb 8. @yHKIIMN HECKOIBKHUX
MIEPEMEHHBIX U UX
auddepeHpoBanme

YacTtHble Mpou3BoIHbIE U AU depeHnan Gpum

Haubonpiiee u HanMeHblee 3HaYeHUS (DHIT B 3aMKHYTOM
oOmactu

Monyib 9. OGBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHUS

JuddepennunanpHple ypaBHEHUS IEPBOTO MOPSIKA

Monyns 10. {uddepenumanbhsie
YpaBHEHHsI BRICIIUX MOPSIIKOB

Jluneiinble nu¢ dhepeHInanbHble YPaBHEHUS C
MOCTOSIHHBIMU KO3 (QUIIMEHTaMU

Monyne 11. YucnoBsle u
(YHKIIMOHATIBHBIE PSIIBI

YucnoBbie pAABI

@DYHKIIMOHAIBHBIE PABI

Monynb 12. JIBoiiHbIe U
KPUBOJIMHEHHBIC HHTETPAJTBI

JIBOViHBIE MHTETpAIBI

KpuBonmHeliHbIE HHTETpabl IEPBOTO U BTOPOTO pojaa
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5.2. Tembl KypcOBBIX padoT (IPOEKTOB)
KypcoBbie paboThl (ITPOEKTHI) pab0YrM yIeOHBIM HE IPETYCMOTPEHBI
5.3. IlepeyeHb MeTOAMYECKUX PEKOMEHIAUIT

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

5.4. IlepevyeHb BONPOCOB ISl MOATOTOBKH K IK3aMEHY
5.4.1. Bonpocsl AJis1 HOATOTOBKH K 3K3aMeHy 1o 1-My cemecTpy

1. Onpenenenust ompeneiauTeneii BTOPOro U TpeThero mnopsaakoB. CBoiicTBa
onpenenurenei. OnpenennuTeny N-ro Mopska.

2. CucrteMbl N JMHEWHBIX ypaBHEHMH ¢ N Heu3BecTHhIMHU. Teopema Kpamepa.
®opmynsl Kpamepa.

3. CucreMbl JTMHEWHBIX OJHOPOAHBIX ypaBHeHHUIl. HeoOxomumoe u moctarodHoe

YCIIOBHE HEHYJIEBOT'O PEILLIECHUS.

Marpunsl. JInnenHsie onepanuu ¢ MatpunaMmu. 1IpaBuino yMHOKEHUS MaTpULI.

OoOpatHas matpuna. OrnpeneneHue U ycIoBUE CYIIECTBOBAHUS.

Pemenue cuctembl TMHEWHBIX YPAaBHEHUN C IOMOIIIBbIO OOpaTHOW MaTpPHUIIBI.

No ok

Onpenenenue BekTopa. JInHelHble onepauuu ¢ BeKTopaMu. OpTOroHANIbHbBIE,

KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI. [Ipoekius BeKTopa Ha OCh.

8. Jluneiinas 3aBUCHMOCTh W JIMHEWHAs HE3aBUCHUMOCTH BEKTOPOB. OmpenencHue
0a3uca. Paznoxxenue Bexkropa no 6asucy. lIpsimoyronpHas nekapTroBa cucteMa
KoopauHaT. JleficTBUsI C BeKTOpamMu B KoopAauHaTHOW (opme. YcioBue
KOJUIMHEAPHOCTH.

9. CkansipHoe Tmpou3BeJEHHWE JIByX BEKTOPOB, €ro CBOWCTBA. YCJIOBHE
OPTOTOHAJIBHOCTU JBYX BEKTOPOB. MEXaHUYECKH CMBICH CKAJISIPHOTO
IPOU3BEACHUS.

10.BeipaxkeHne CKaaspHOTO TMPOHM3BEIACHHUS BEKTOPOB Yepe3 WX KOOPIUHATHI.
Jnuna (Moaynb) BekTopa. HampaBisitoniye KOCUHYCHI.

11.BexTopHOE MPOU3BEIEHUE BEKTOPOB, €r0 CBOICTBA. Y CIOBUE KOJJTMHEAPHOCTH
JBYX BEKTOPOB. ' €OMETpUYECKNI CMBICII BEKTOPHOI'O MTPOU3BEACHUS.

12.BripakeHre BEKTOPHOTO MTPOU3BEICHUS BEKTOPOB Yepe3 UX KOOPAUHATHI.

13.CmemianHoe TIpOM3BEIEHUE TpEeX BEKTOPOB, €ro CBOMCTBA. Y CIIOBHE
KOMILTAHAPHOCTH TPEX BEKTOPOB.

14.BolpakeHH€ CMEIIaHHOTO MPOU3BEIEHUSI BEKTOPOB Yepe3 MX KOOPIAUHATHI.

["'eoMeTpuyecKuii CMbICII CMEILIAHHOTO IPOU3BEAECHUS TPEX BEKTOPOB.
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15.00mee ypaBHEHHE IJIOCKOCTH B IPOCTpPaHCTBE. Teopema: ypaBHEHUE MEPBOM
CTEINIEHU OT TPeX MEPEMEHHBIX 3a/1a€T B MPOCTPAHCTBE IIOCKOCTb.
16.PaznuuHble BUABI YpPaBHEHHUH IUJIOCKOCTHM B MPOCTPAHCTBE, YroJl MEXIY
MJIOCKOCTSIMHU.
17.Pa3znuuHble BUIBl YpaBHEHUH MPsIMOW HA TUIOCKOCTH, YTOJ MEXAY MPSMBIMH.
PaccTosiHre OT TOUKH 10 IPSIMOM.
18.YpaBHeHue mpsiMoil B MPOCTPAHCTBE. YTON MEXKAY MPSAMBIMU. YTOJI MEXKIY
IPSAMOU U INTIOCKOCTBIO.
19.KpuBbie BTOpOro mopsjika Ha TIUIOCKOCTH (dJUIMIIC, TurepOoia, mapabdoa).
KanoHnuueckue ypaBHEHUs KPUBBIX U M300paKEHUE UX HA MJIOCKOCTH.
20.[{unuuapudeckue noBepXHOCTH. LIMIMHIPHI BTOPOTO MOpsiiKa.
21.Dnnurncouna, KOHyC, TUIIEpOOIOUIbl, Mapadbonouasl. ['eomeTpruyeckue cBOMCTBa
sTuX noBepxHoctel. Mccnenopanue nux ¢popm METOAOM CEUCHUI.
22 .IlonspHble KOOPAMHATHI HA TIOCKOCTH. Crivpaib ApXxumena.
23.lunuanpuydeckne u cepudecKkue KOOpAWHATHI B MPOCTPAHCTBE. Pazmudunble
C0cOObI 3aJaHUS TMHUM U TOBEPXHOCTEN B IPOCTPAHCTBE.
24.Onpenenennie ¢pyHkuuu. O0aacTh onpesneneHus. 3HaueHne (QyHKIIMU B TOYKE.
Monotonnast ¢ynkuus. Yernas u HedeTHas QyHkiuu. OOpaTHas (GyHKIUS.
CrnosxxHast pyHKIus. DneMeHTapHble (PYHKIIMH.
25.YucnoBas TOCIIEIOBAaTEIBHOCTD. [Ipemen dYHCIOBOM IMOCIEA0BATEIBHOCTH.
CylecTBOBaHUE Npeieaa MOHOTOHHOW OTPAaHUYEHHOM MOCIIEI0BATEIbHOCTH.
26.Ilpenen  ¢yakmuum B Touke. llpemen QyHknmm Ha OECKOHEYHOCTH.
OnHOCTOPOHHUE Tpenebl PYHKIMUA B TOUKe. HenmpephIBHOCT 3J1€MEHTapHbIX
byHKIIHA.
_sinx . X
27.3ameuarensuble npeaenst: [IM ——, lim | 1+ —
Xx=»0 X  X—>o X

28.CBoiicTBa (PYHKIMIA, CTPEMSIIIUXCS K KOHEUYHOMY Ipeaeny (OrpaHMYEeHHOCTH
(GyHKUIMH, UMEIOIIEe KOHEUHBIN Npeen, TeopeMa 0 CxKaTol PyHKIUM).

29.beckoneyno wmamas (yHKOHUSA, €€ CBOWCTBAa (CymMmMa OECKOHEYHO MaJbIX,
poU3BEJCHUE OECKOHEYHO Majioil Ha OrpaHUYEHHYIO, YacTHOE OT JEJICHHS
O0ECKOHEYHO Maslol Ha (QYHKIIHIO, TIPEIe]] KOTOPOU HE PABEH HYJIIO).

30.beckoneyno Oombias (QyHKIMS, €€ HEOrPaHHMYEHHOCTh. TeopeMa 0O CBs3H
OECKOHEYHO Masiol 1 0ECKOHEYHO OOMBIION (PYHKIIHUHA.

31.Heob6xoaumMoe M IOCTATOYHOE YCIIOBUE CTpEeMJICHHS (YHKUIHUU K KOHEUHOMY
npeneny. Teopema 0 eAMHCTBEHHOCTH MpeJena.

32.Pa3noxxenue pyHKIMU, UMEIOIIEH KOHEUHBIN Mpejies, HA CYMMY MOCTOSIHHOM U
OoeckoHeuHo Mainoil. Ilpexen cymMmbl, MpOM3BENEHUS M YacTHOTO (DYHKIIMM,
CTPEMSLINXCS K KOHEUHBIM TPEJIesIaM.
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33.CpaBHeHue OECKOHEUYHO MaIbIX. OKBHUBAJICHTHBIE OECKOHEYHO MaJible.
[Tpumepsl IKBUBaJIEHTHBIX OECKOHEYHO MaJlbIX. 3aMeHa 0€CKOHEYHO MaJloil Ha
HKBUBAJICHTHYIO MPU BHIYUCICHUH TPEIEIIOB.

34.HenpepoiBHOCTh (PyHKIIMM B Touke. HeoOXxomumoe M JOCTaTOYHOE YCIOBHE
HEIMPEPHIBHOCTH (YHKIIUU B TOUKE.

35.Kmaccudukamms To4deKk pa3peiBa (PYHKIIMU: yCTPAHWMBIN, KOHECYHBIH,
OECKOHEYHBIH.

36.0mpenenenne nTpou3BoAHON. [Ipumepbl HaxOXACHHUS MPOU3BOJHOU C
MOMOIIIBIO OIPEACIICHUS.

37.'eoMeTprueckuii M MEXaHMYECKHUW CMBICI TPOU3BOJHONU. YpaBHEHHE
KacaTeJIbHOM.

38. IuddepenmmpyemMocTsb byHKIIUN B TOYKE. HenpepbiBHOCTB
mupdepeHurpyemMont pyHKIUU.

39. Muddepenmman  pyakmuu. ['eomeTpmueckuit  cmbicn  auddepeHnnana.
NuBapuanTHOCTH (hOpMBI IEpBOTO AudPepeHimana.

40.IlpousBosHas u auddepeHan CyMMbl, MPOU3BEICHUS M YAaCTHOTO JIBYX
byHKIHA.

41. Teopema o guddepeHupyeMocTd claoxxkHou @yHkuuu. [IpousBogHas
oOpaTHOI QyHKIUU.

42 IlpaBuno mnorapudmuueckoro auddepenuupoBanus. Ero mnpuMmeHeHne K

HaxoKIeHuro npoussoanoi gyukumii  f (X) = (u (X))V(X).

43. InddepennmpoBanne yHKINH, 3aJaHHBIX MapaMeTpUIecKu (TiepBas U BTOpas
MIPOU3BO/IHBIE).

44 TlpousBoHblie U U depeHITanbl BHICIIUX TOPSIKOB.

45.Tabnuna npou3BOIHbIX.

5.4.2. Bonpocsl AJ NOATOTOBKH K K3aMeHY M0 2-My ceMecTpy

1. Teopema Pousi, ee reOMETpUYECKUIN CMBICIL.

2. Teopema Komu. @opmyna KOHEUHBIX Mpupaiienuii Jlarpanxa, ee
T€OMETPUUECKUN CMBICI.

3. IpaBumno Jlonurans.

4. ®opmyna Teitnopa 11st GyHKUIMK OAHON IEPEMEHHOM C OCTATOYHBIM
yiieHoM B (hopme Jlarpanka. @opmyssl Telnopa nepBoro 1 BTOporo
MOPSIAKOB.

5. ®opmynsl Teinopa (Maknopena) g GyHKIuii Yy = €*, Y = SinX, y = COSX B
oKkpecTHOCTH TOUKH X = 0.
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6. HeoOxoaumoe u 10CTaToYHOE YCIOBHSI BO3pacTaHus (yObIBaHUs) QYHKIUH
y =1 (X).

7. Omnpenenenue s3xctpemyma pynkiuu y = f (X). HeoOxomumoe ycinoBue
KCTpEMyMa.

8. JlocTaro4yHoe yciaoBHE SKCTpEMyMa, UCTIOJB3YIOIIEE MEPBYIO MPOU3BOIHYIO.

9. JlocTaTro4yHOE yCIOBHE SKCTPEMYMA, UCIOJB3YIOIIEE BTOPYIO TPOU3BOIHYIO.

10.Ompenenenue BHITYKIIOCTH ¥ BOTHYTOCTH rpaduka pynkmun Y = f (X).
[Ipu3HaK BBIMYKIOCTH (BOTHYTOCTH).

11.]JlocTaTo4HOe yca0BHE TOUKH repernda rpaduka ¢pynkiuu Y = f (X).

12.Acumnrotsl rpaduka Gyuakuuu Yy = f (X). [IpaBuio HaxoxaeHUs
BEPTUKAJIbHBIX U HEBEPTUKAIbHBIX aCUMITOT.

13.Haxosx1eHue HanOOoJIbIIIET0 M HAaMMEHbIero 3HadeHnid GyHKImu Y = f (X)
Ha OTpe3Ke.

14 KomiuiekcHbie uncia. JIeHCcTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU B
anreOpanyeckout popme.

15.T'eoMeTpuueckoe n300paxeHnue KOMIJIEKCHOTO YHCIIA.
Tpuronomerpuyeckast popMa KOMILJIEKCHOTO YUCIIA.

16.Bo3BeieHre KOMIUIEKCHOTO YKCIIa B HATypaJibHYIO cTeneHb. GopmMyrna
Myagpa.

17.V3Bneuenre KOpHs HaTypajIbHOM CTENEHH U3 KOMIUIEKCHOTO YHCIIA.

18.I1epBooOpa3Has u HeONpeIeIECHHBIN HHTETPAL. TeopeMa 0 CTPYKType
MHOYKECTBa MEPBOOOPA3HBIX JJIs1 JAHHOU (DYHKITUU.

19.CgoiicTBa HeomnpeaeIeHHOTo nHTerpana. MiuBapuanTHOCTh hopMy
WHTETPUPOBAHUS.

20.Tabnu1ia OCHOBHBIX IIEPBOOOPA3HBIX.

21.3amMeHa nepeMeHHOM B HEOTIPEACIICHHOM UHTErpase

22 .®opMmyina MTHTETPUPOBAHUS 110 YACTSAM IS HEOTPEISIICHHOTO HHTEerpaa.

23.0OmnpeneneHue mpocTermmx Apooeit. Paznoskenne nmpaBUiIbHOM
palMOHANIBHON IpoOU Ha MPOCTEUIIINE.

A
24 VaterpupoBaHue MPOCTEUIINX pallMOHATIBHBIX APOoOeit Buaa ( )k .
X—a
25.UHTerpupoBanue MpOCTEUIINX pallMOHATIBHBIX APOoOei Buaa
Mx + N ’
——(p"—49<0).
X"+ pPX+(Q
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26.MnTerpupoBanne TPUrOHOMETPUUECKUX BBIPAKEHUI BUIA
R(SI n X, COS X) C MIOMOIbIO YHUBEPCAIBHON TPUTOHOMETPUUYECKON

X
nozacranoBku t =1g —.

27 . MaTerpupoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUI BUIA
R(sin x) cos x, R(cos x)sin X.

28.MHTerpupoBanye UppalMoHAIbHBIX BhIpRXKEHUH BUa
m

b M My

R X(ax+ jnl ,...,(aXerjnk
cx+d cx+d

29.MnTerpupoBaHue UppariMoHATBHBIX BRIPAXKEHUHN BUA R (x . /XZ _ g2 ) ,

R(X,q /a2 1+ x2 ) R(x,«/az _x2 ), C IOMOIbIO TPUTOHOMETPHUYCCKUX

IIOACTAaHOBOK.
30.ITonsarue OIIPCACIICHHOI'O MHTCTpaJIa.

31.Teopema CyIieCTBOBAaHHUS OMPEICTCHHOTO HHTETpana. I eoMmeTprudeckuii
CMBICII OTIPEJIETIEHHOTO UHTETpaa.

32.CBoiicTBa OMpeICICHHOTO HHTETpaA.

33.Uuterpai ¢ mepeMeHHBIM BepXHUM IipesesioM. Teopema bappoy o
mudpepeHInpOBaHNN UHTETPaja C IEPEMEHHBIM BEPXHUM MPEIETIOM.

34.CBs3b MEX Ty ONpeeTICHHBIM U HEOTPEIeICHHBIM UHTETpaiaMu. Dopmyria
Hrrotona-Jleitbuuiia.

35.3amMeHa epeMeHHOM B ONPEICIICHHOM UHTErpaie.

36.DopMyia HHTETPUPOBAHUS 110 YaCTSAM I OTIPEICIICHHOTO HHTErpaa.

37.HecoOcTBEeHHBIM HHTETPANT OT HEMIPEPHIBHOW (DYHKIIUU TI0O OECKOHEYHOMY
MPOMEXKYTKY.

38.HecoOcTBeHHbII MHTETpal OT HEOTPAaHUYEHHOU (DYHKIIMH M0 KOHEYHOMY
MPOMEXKYTKY.

39.0Omnpenenenrie a0COMIOTHOM CXOAMMOCTHA HECOOCTBEHHOTO HHTETpaa.
[Ipu3Hak cpaBHeHUs. ['eomeTpuyeckas WLTIOCTpaLUs MPU3HAKA CPABHEHUS.

40.Beraucnenue iomaaei miockux GUryp B JEKapTOBBIX U TOJISIPHBIX
KOOpJIMHATAX.

41.Bpruucienrue 00beMOB T MO U3BECTHBIM TUIOMIA/ISM ITONEPEUHBIX CCUCHUI.
Brruncienre 00beMOB TeJ BpaIieHUs.

42.Bpraucnenue JJIMHBI IyTH TNIOCKON KPUBOH B JIEKAPTOBBIX KOOPJWHATAX H
KPUBOU, 3aJJaHHOW MapaMEeTPUUECKH.

43.Bprurcnenue miomaan MoBepXHOCTH BpaLIEHUS.
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44 OnpeneneHue PyHKINN HECKOJIBKUX NMEepeMeHHbIX. DyHKIHA N
NEepPEeMEHHBIX KaK (YHKIIMS TOYKUA B N-MEPHOM MPOCTPAHCTBE.

45.YacTHble pUpaIleHus U YaCTHbIE MPOU3BOIHBIE. ['eoMeTpruyecKkuii CMbICHT
YaCTHOW MPOU3BOAHON (DYHKITUU ABYX NEPEMEHHBIX.

46.InddeperunpyeMocTs GYHKIMH IBYX MepeMeHHbIX. HeoOxoanmoe u
JI0CTaTOYHOE YCIOBUS AUPHEPEHIUPYEMOCTH (PYHKIIUU ABYX MEPEMEHHBIX.
Omnpenenenue nosHoro auddepennuana.

47. InddepeHurpoBaHue CI0KHOW (PYHKIUN OTHON U ABYX EPEMEHHBIX.
[Tonnast mpousBoHas. MuBapruanTHOCTH (hopMbI TTOJIHOTO quddepeHmana.

48.HesBHble GyHKIIMU OJIHOU TTepeMeHHOM. TeopeMa 0 HesBHOUM (yHKIIUH.
HuddepenniupoBanre HeIBHOM GYyHKIIMHM OJTHON ITEPEMEHHOM.

49.HesBHble GyHKINH IBYX NepeMeHHbIX. JnddepeHnnpoBanre HesIBHOM
(GYHKITUH IBYX TTEPEMEHHBIX.

50.YacTtHbie pon3BoHbIC U U] PepeHITnanbl BRICIINX TOPSIKOB.

51.®opmyna Teitnopa s GyHKIHMH IBYX MEPEMEHHbIX.

52.0Omnpenenenne s3kcTpeMyMa QYHKIIMH IBYX NiepeMeHHbIX. HeoOxomumoe
ycIIOBHUE 3KCTpeMyMa. JlocTaTouHoe yClIOBUE SKCTPEMyMa.

53.Haubonbiiee 1 HauMeHblIee 3HaUYeHUs (PYHKIIMH IBYX TIEPEMEHHBIX B
3aMKHYTOW 00J1acTH.

54.YpaBHeHHs KacaTeIbHON MIIOCKOCTH M HOPMaJIH K TIOBEPXHOCTH.
["'eomeTpudeckuii cMmbici oaHOro AuddepeHiuana.

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

Omnpenenenre 0ObIKHOBEHHOTO MU (PepeHIInaTbHOTO YPABHEHHMS, €T0 TOPSIKa
u pemienud. {uddepennnansnoe ypaBHeHHE MIEPBOTO OPAJIKA, MOJIE
HaNpaBJICHUM, U30KIIUHBI.

3agava Ko aiist nuddepeHnnanibHOro ypaBHEHHUs IEPBOTO MOPSIAKA.
Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH penieHus 3anaun Koy,
Omnpenenenue oOIIEro U YaCTHOTO perieHus (MaTerpaia) auddepeHnnansHOTo
ypaBHEHUS TIEPBOTO TOPSAIKA.

. YpaBHeHUE ¢ pa3AeNAIONIMMUCS IEPEMEHHBIMU, €T0 UHTETPUPOBAHKE.

. JIuHelHOe ypaBHEHHE NIEPBOrO MOPSAAKA, EF0 HHTETPUPOBAHUE.

Opnoponnoe auddepeHmaibHoe ypaBHEHHE IEPBOTO MOPSAIKA, €ro
WHTETPUPOBAHUE.

. Huddepenuuanbroe ypaBHeHue N-ro nopsaka. 3aaada Komm ams
mudpepeHnnanbHOTO ypaBHEHHs N-To mopsiaka. Teopema CynecTBOBaHUS U
€MHCTBEHHOCTH perieHus 3a1auu Komm s ypaBHEHHs N-TO MOPSIIKa.

24



8. Ompenenenue 001IEro U YaCTHOTO peieHus AuQdepeHnaIbHOro ypaBHeHUS

N-ro nopsiaka. MiHTerpupoBanue ypaBHEHUs BUIA y(n) = f(x).

9. VpasHeHus, I0MyCKAIOIIUE MOHIKEHUE MOPsAKa. MeTo UHTErPUPOBAHUS
ypaBHEHUS BHIA y(”) = f (X, y(k) s y(n—l)) ,roe k <n.

10.Metox unterpuposanns ypasrenns suna Y = T (Y, Y').

11.0Onpenenenue auHeHOrO MU HEPEHIIMATBHOIO YpaBHEHUS N-TO OPsJIKA.
OpHoponHoe nuHeHoe ypaBHeHUEe. CBOMCTBA PEIICHUN OHOPOIHOTO
JIMHEWHOTO YPAaBHEHUS.

12.0Onpenenenre TMHEHHO-3aBUCUMBIX U TUHEHHO-HE3aBUCUMBIX (DYHKITHH.
[Ipumepsr.

13. Onpenenenue pyHIaMEHTATFHON CUCTEMBI PEIICHUI JTUHEHHOTO
OJIHOPOAHOTO ypaBHeHUs. Teopema o CTpyKType OOIIero pemeHus
JVMHEWHOTO OAHOPOJIHOTO YpaBHEHUS N-TO MOPSIKA.

14. Teopema o cTpyKType OOIIETO pelieHus JUHEHHOTO HEOJHOPOHOTO
ypaBHEHUS N-TO MOPSIKA.

15. JIuneliHO€ OTHOPOHOE YPAaBHEHHE C MOCTOSIHHBIMU KO3 (PULIHEHTAMMU.
Merton Ditnepa, XapaKTEpUCTUUECKOE YPABHEHUE.

16. ITocTpoenne HyHIaMEHTAIBHON CUCTEMBI PEIICHUNA M OOIIETO PEIICHUS
JVHEWHOTO OAHOPOJIHOTO ypaBHEHUS N-T0 MOPsJKa B ClIydyae
BEIIECTBEHHBIX Pa3JIMYHbIX KOPHEN XapaKTEPUCTUUECKOTO YPABHEHHUS.
[Ipumep.

17.Tloctpoenue GhyHIaMEHTAIBHONW CUCTEMBI PEIIEHUH U OOIIET0 PeIICHUs
JMHEHHOT0 OJTHOPOJHOTO YpaBHEHHUS N-TO MOPsI/IKa B CIydae KOMIUIEKCHO-
CONPSKEHHBIX KOPHEH XapaKTepuCTUYeCKoro ypaBHeHus. [Ipumep.

18.TTocTpoenune GhyHIaAMEHTATBHON CUCTEMBI pEIICHUH U OOIIETO PEIICHHUS
JMHEWHOTO OJTHOPOJIHOTO YPaBHEHUS N-TO MOPSAAKA B CIIy4ae BEIIECTBEHHBIX
PaBHBIX KOPHEUN XapaKTEpUCTUUECKOTro ypaBHeHUs. [Ipumep.

19.TTpaBuio HaxOXIEHNS YACTHOTO PEIIECHUS JUHEHHOTO HEOJTHOPOIHOTO
ypaBHEHUS C TIOCTOSIHHBIMU KO3 PUIIEHTaMu, €I TIpaBasi 4aCcTh UMEET BUJT

f(x) =P, (x)e®, rue P,(X) - MHOTOYJIEH CTENEHHU N .
20.1TpaBusio HAXOXKACHHS YACTHOTO PEIICHUS TMHEHHOTO HEOTHOPOTHOTO
yYpaBHEHUS C TIOCTOSTHHBIMU KO3 PHUITUCHTAMH, €CJIA TIPaBasi 4aCTh UMEET BH]T
f(x)=e® (Acosbx+Bsinbx), rue ABeR, A2+B220.
21.Metop perieHus: TMHEHHOTO HEOHOPOAHOTO MU PEepeHITNATEHOTO YpaBHEHUS
n n-1
suma Po (XY™ + )Y+ py ()Y = F(X) + T2(%) (npumm
HaJIOXKCHU).
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22 .Yucnosble paasl. OnpeneneHne N-oi 4acCTUYHON CyMMBI psaa. [TonsTus
CXOJMMOCTH U PacXOJUMOCTH YUCIOBOTO psaga. CyMMa CXOJsIIEerocs psaia.
['eomeTpuueckuui psu.

23.CBolicTBa CXOIAIIMXCS PAIOB: YMHOKEHHUE Psi/ia HA YHCIIO0, IOWIEHHOE
CJIO’KEHHE PSIIOB.

24.0Ocratok psga. Teopema 00 OJHOBPEMEHHOM CXOJUMOCTH Psijia U €r0 OCTaTKa.

25.Heo0xoaumblii mpU3HaK CXOAUMOCTH psna. UmmocTpanus ero
HEJOCTATOYHOCTH Ha IPUMEDE.

26.ITonoxurensHble psibl. HeoOXxonmMoe u J0CTaTOUHOE YCIOBUE CXOAUMOCTH
HOJIOKUTENBHOIO Psijia.

2(.IlepBblii 1 BTOPOM MPU3HAKU CPABHEHMSI ITOJIOKUTEIBHBIX PSAIOB.

28.I1pusnak lanambepa.

29.UnTerpanbhblii mpuszHak Komru.

1

0
30.0060011eHHBIN TAPMOHUYIECKUN P Z n_p , T1e p — m000e JeHCTBUTEIBLHOE
n=1

yucino. [losenenue psga npu p<l, p=1, p>1.

31.3nakornepeMeHHbIe psIbl. AOCOIOTHAS M HEAOCOTIOTHAS CXOIUMOCTb.
TeopeMa 0 cXoAMMOCTH a0COJIFOTHO CXOJIAIIETOCs Psa.

32.I1lpuznak JleitOHUIIa CXOAMMOCTH 3HaKOYepeayromerocs psaa. OneHka
a0COJTIIOTHOM TIOTPENTHOCTH TIPH 3aMEHE CYMMBI CXOISIIETOCS Ps/la CyMMOM
MIEPBBIX N €TO WICHOB.

33. OyHKIHOHATBHBIN psif. O6IacTh CXOIUMOCTH (HYHKIIMOHAIBHOTO PAIA.

34.Crenennoii psaa. Teopema Abens.

35.001aCcTh CXOUMOCTH CTETIEHHOTO psifa. OnpeneseHue paauyca 1 MHTepBaia
cxonumocTH. Haxoxxienue paanyca CXOIUMOCTH CTEMIEHHOTO Psi/ia C TOMOIIBIO
npusHaka /lamamoGepa.

36.CBoiicTBa CXOIANTUXCS CTCTICHHBIX PSIIOB.

37.EqMHCTBEHHOCTH npeAcTaBiieHuss GyHKUMHU f(X) CTENEHHBIM psIoM. Psn

Teiunopa.

. . X
38.Pasnoxenue B psin Teitnopa B okpectHocTH Toukn x =0 dynkmuii f(X) =€",
f(x)=sinx, f(x)=cosx.
39.Pa3znoxenue B psjg Teilsiopa B OKpeCTHOCTH TOUKH X =0 (yHKIMIMA

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

40.buHOMMANBHBIN psi 17151 QYHKITUN f(X)=0+ X)a .
41.0npeneneHue ABOMHOTO HHTErpajia. Teopema CyliecTBOBaHUS IBOMHOTO

HWHTEerpana.
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42.0OCHOBHBIC CBOMCTBA JBOMHOTO MHTETpAA.

43.I'eoMeTpUUECKU CMBICT ABOMHOTO MHTerpaia. OleHka JBOMHOTO HHTerpaa.
Teopema o cpenHeM.

44 BpluucneHnue ABOMHOr0 MHTETpasia CBeJICHUEM €ro K ABykpaTHoMy. [Ipumep.

45.3aMeHa epeMeHHbIX B IBOMHOM uHTerpasie. [lepexo k moisipHbIM
koopaunaTtaM. [Ipumep.

46.T'eomeTpruueckue, PU3NIECKUE U MEXAaHUICCKUEC MTPUIIOKEHUS JBONHBIX
WUHTErPaJIoB.

47.0Onpenenenue KkpuBosrHeitHoro unrerpana | poga. Teopema cyiecTBoBanus
KpUBOJMHENHHOTO MHTerpaia | pona.

48.CBoiicTBa KpUBOJMHEHHOTO MHTErpaia | pona, ero BEIYHCICHHUE.

49.0OmnpeneneHue KpuBoIMHEWHOTO HHTErpana |l poga. Teopema cyiiecTBoBaHUS
KpUBOJIMHEITHOTO uHTerpana ll pona.

50.CgoiicTBa KpuBOIMHEHHOTO HHTErpaia Il poxa, ero Beruuciexue.

51.®opmyna ['pruHa U €€ MPUITOKEHUS.

52.YcnoBusi HE3aBUCUMOCTH KpUBOJIMHEHHOTO nHTerpana Il poxa ot mytu
WHTETPUPOBAHUS.

53.Cnoco6 HaxoxaeHus GpyHkiuu U (X, y) 1Mo ee noiHomy nuddepeHimary

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

6. POHJ OIIEHOYHbBIX CPEJICTB JJI51 IPOBEJIEHUS
IMMPOMEKXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCSI ITO
JUCIHUIIJIMHE

CDOHJ:[ OLICHOYHBIX Cpe):[CTB JJIA HpOBeJ:[eHI/DI HpOMC)KyTO‘IHOﬁ aTTrecTalnun
oOy4JaronmMxcss MO JOUCUUIUIMHE MO peleHuto Kadeapbl o(QopMieH OTAEIbHBIM
NPUWIOKEHUEM K paboyell mporpamMmme.

7. MEPEYEHb OCHOBHOM U JONNOJIHUTEJIbHON YYEBHON
JUTEPATYPBI, HEOBXOJUMOM JJISI OCBOEHUS JUCHUTIIJINHBI
OcHoBHas auTeparypa

1. I'ynusa B.I1I. MaTtematuka. ba3zoBbiii kypc [DneKTpOHHBIN pecypc]: yueOHUK/
['ynusan b.1., Xamuaynnun P.S1.— DOnextpon. TexcroBsie nanubie.— M.:
MockoBckuil pMHAHCOBO-TIPOMBIIIUIEHHBIN YHUBEpcUTeT «Cureprusi», 2013.— 712
Cc.— Pexum pgoctymna: http://www.iprbookshop.ru/17023.html.

2. Munenxo O.I1. MaTematuka [ DJIeKTpOHHBIN pecypc]: yueOHoe mocooue/
Hunenko O.I1., MyxametaunoBa C.X., PacckazoBa M.H.— DnekTpoH. TekcToBbie
naHHble.— Omck: OMCKUI TOCyIapCTBEHHbIN HHCTUTYT cepBuca, 2013.— 160 ¢.—
Pexum nocryma: http://www.iprbookshop.ru/18256.html.

3. Mroxenkosa JI.U. IIpakTtukym no Beiciieid Marematuke. Hacts 1
[DnexTpoHHBIN pecypc]: yaedHoe nocooue/ Jlroxxenkona JI.W., ioxenkona O.10.,
Muxamun I'.A.— Dnextpon. TekcroBeie qanasie.— M.: BUHOM. JlaGoparopus
3HaHu#, 2012.— 449 c.— Pexum noctyna: http://www.iprbookshop.ru/6524.html.
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4. Troxxenkona JI.U. ITpakTuky™m 1o Beiciied marematuke. Yacts 2
[DnexTpoHHBIN pecypc]: yueOHoe nocooue/ roxxenkona JI.U., Jlroxenkona O.10.,
Muxanun I'.A.— Dnextpon. TekcroBbie ganubie.— M.: BUHOM. JlaGoparopus
3HaHuM, 2012.— 469 ¢.— Pexum moctymna: http://www.iprbookshop.ru/6523.html.
JlonoiHUTEIbHAS JIUTEpPaTypa:

1.Jluneiinas anrebpa. Bekropnas anreOpa. AHanuTHuYecKass T€OMETpUs
yaebHoe nmocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TVY, 2014. - 95 c.

2.BBenenue B MaTeMaTU4ecKuid aHanmus : yueoHoe nocooue / HO.C. Pomanosga. -
CII6.: Uzn-Bo C3TYVY, 2014. - 44 c.

3. Iuddepennmansaoe ucqucieHne (PyHKIUH OMHON TEpPEeMEHHOW : ydeOHoe
rmocobue / }O.C. Pomanosa. - CI10.: I3a-Bo C3TVY, 2014. - 81 c.

4.3nemeHTsI BbIcIel anredpsl : yaeoHoe mocobue / H0.C. Pomanona. - CIIG.:
Nzn-Bo C3TY, 2014. - 17 c.

5.WnaTerpanbHoe ucuuciaeHue GyHKIMN O HOM MmepeMeHou : yuebHoe mocodue /
10.C. Pomanosga. - CII6.: U3n-Bo C3TYVY, 2014. - 70 c.

6.luddepennnanbioe ucuuciaeHue QYHKIUMNA HECKOJIbKUX TEPEeMEHHBIX
yaebHoe nmocobue / FO.C. Pomanoga. - CII6.: U3a-Bo C3TYVY, 2014. - 112 c.

7. Auddepennnanpabie ypaBHeHHus : ydeOHoe mocoouwe / HO.C. Pomanona. -
CII6.: U3g-Bo C3TYVY, 2014. - 52 c.

8.YucnoBble U QyHKIMOHATBHBIE psifibl : yueOHoe nocooue / FO.C. Pomanosa. -
CII6.: Uzn-Bo C3TYVY, 2014. - 16 c.

9.Kparnbie unrerpaisl : yueonoe nocooue / A.K. Priackas, A.A. IloraneHko. -
CII6.: U3n-Bo C3TY, 2014. — 88 c.

IIporpammHoe odecneueHue

1. IIIIT MS Office 2016
1. 2. TexcroBslil pegaktop biokHoT
2. 3. Bpaysepsr IE, Google Chrome, Mozilla Firefox

8. HEPEYEHb PECYPCOB HH®OPMAIIMOHHO —
TEJEKOMMYHHU KAIIMOHHOU CETH "UHTEPHET",
HEOBXO/IUMBbIX TJISA OCBOEHUSA JTUCIHHUIIJIIMHbI

1. DnextponHas uHpopmanmoHHO-oOpa3oBatenbHas cpena AHO BO "C3TVY"
(OUOC C3TY) [DnekTpoHHbIii pecypc]. - Pexxum goctyma: http://edu.nwotu.ru/

2. Dnextponnas Oubamoreka AHO BO "C3TV" [DnextpoHHBIH pecypc]. -
Pesxxum noctyna: http://lib.nwotu.ru:8087/jirbis2/

3. DnekrponHo-O0mOmoTeunas cucteMa IPRbooks [DnextponHsblit pecype]. -
Pesxxum noctyna: http://www.iprbookshop.ru/

4. Nudopmarmonnas cucrema "EnnHoe OKHO JOCTyma K 00pa3oBaTelbHBIM
pecypcam" [DnekTpoHHBIN pecypce]. - Pexxum moctyma: http://window.edu.ru/

5. MHWudopmarmonnas cucTemMbl JOCTyma K OJICKTPOHHBIM KaTalloram
oubnuotek chepnl oopazoanus u Hayku (MC SKBCOH) [DnekTponHsIil pecypc]. -
Pesxxum noctyna: http://www.vlibrary.ru/
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9. METOOANYECKHUE YKA3AHUA 11O OCBOEHUIO JIUCHUIIJIMHBI

[IpenosaBanvie  JUCHUIUIMHBI ~ IpelycMaTpUBaeT  cledyroomue  (Hopmbl
opraHu3andd  y4eOHOro  mpolecca:  JeKUMH,  [pPaKTUYECKUe  3aHATHs,
CaMOCTOATENbHYIO PabOTy CTyZIeHTa, KOHCYJIbTaIlUH.

9.1. Ilpu wu3yyeHuum TeM U3 YYEOHBIX MOMYJEH CTyAEHTaM HEOOXOAUMO
MOBTOPUTh  JICKIIMOHHBINM  y4eOHBIM Marepuajn, H3y4YUTb PEKOMEHIOBAHHYIO
JUTEPATYpYy, a TakkKe Y4YeOHBbIA MaTepuasl, HaXOJSIIMICS B  YKa3aHHBIX
nH(OPMAITMOHHBIX pecypcax.

Ha 3aBepmaromeM J3Tamne HW3y4eHHs] KaXIOTO MOAYJIS HEOOXOAMMO,
BOCITOJIb30BABILCH MPENI0KEHHBIMH BOIIPOCAMH  JIA CaMOKOHTPOJIS,
pa3MEIIEHHBIMH B JJIGKTPOHHON WH(OpPMAIMOHHOW 00pa30BaTEILHON Ccpene
(BUOC), mpoBepuTh KAaYECTBO YCBOEHHUS YUYEOHOTO MaTepuala.

B ciydae 3arpynHEHHs] B OTBETAaX Ha IOCTABJIEHHBIE BOIPOCHI PEKOMEHAYETCS
MOBTOPUTH YYE€OHBIN MaTepHall.

9.2. Ilocne u3yyeHus: KakaJ0ro MOAyJsl JUCHMILUIMHBI HEOOXOAUMO OTBETUTH Ha
BOIIPOCHI KOHTPOJIBHOI'O TECTA 10 JAHHOMY MOJYIJIIO C LIEJIbK0 OLICHUBAHUS 3HAHUU U
HOJTy4eHus: OaJIJIOB.

9.3. Ilocne n3yuyeHns BCeX MOJYJIEW MPUCTYIIUTh K BBIITIOJHEHUIO KOHTPOJIBHOU
paboThl, PyKOBOJACTBYSICH METOJUYECKUMH PEKOMEHAALUAMU IO €€ BBIIOJIHEHHUIO.

9.4. Tlo 3aBepiieHHIO U3y4YeHUS] Y4€OHOM TUCIMIUIMHBI B CEMECTPE CTYACHT
00si3aH MPOUTHU MPOMEKYTOUHYIO aTTecTaluio. Buja mpoMexXyToO4HOM aTTecTaluu
onpezensercs padounm ydeOHbIM IaHoM. dopma npoBeAeHUs MPOMEKYTOUHOH
aTTeCTallH — KOMITBIOTEPHOE TECTUPOBAHUE C UCITI0JIb30BaHUEM
aBTOMATU3WPOBAHHOW CHUCTEMBI TECTUPOBaHUsA 3HaHUU cTyaeHToB B DNOC.

9.5. K mpomMexyTO4YHOW aTTecTaluu JAOIYCKAaIOTCS CTYICHTBHI, BBITOJIHUBIINE
TpeOoBaHMs paboyero yueOHOro IjaHa.

9.6. Oco0eHHOCTH OCBOECHHS AMCHMILIMHBLI IJ8 HHBAJHWAOB M JHI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyueHne oOyyarolUXcs ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbs MPH
HEOOXOJUMOCTH, MO JIMYHOMY 3asBJICHUIO, OCYILECTBISETCS HAa  OCHOBE
aJlaliTUPOBAHHON pabouell MporpaMMbl C UCHOJIb30BAaHUEM CHEIHAIbHBIX METOJ/I0B
oOyueHus: U AUJAKTUYECKUX MaTepualioB, COCTABIEHHBIX C YYETOM OCOOEHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHSA, HHIWBUIYAJIbHBIX BO3MOXHOCTEH M COCTOSHUS
3I0POBBS TAKKUX OOydYaromuxcs (00y4Jaronierocs).

10. IEPEYEHb UTH®OPMALIMOHHBIX TEXHOJIOT WA,
UCHOJb3YEMBIX IPH OCYIIECTBJAEHUU OBPA30BATEJIBHOIO
MPOLECCA MO JUCLHUATIINHE

[Ipm  ocymiecTBIeHWH  00pa3oOBaTEIBHOTO  Tporecca 1O  JUCIHILINHE
UCTIOJIB3YIOTCS CIISAYIOIINE HH(POPMAITMOHHBIE TEXHOJIOTHU:

1. Internet — rexnonoruu:

WWW (aurn. World Wide Web — Becemupnas [laytuna) — TexHomorust paboTbl
B CETH C THUIICPTEKCTAMHU;
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FTP (anrn. File Transfer Protocol — mpoTokon nepenaun ¢aityioB) — TEXHOJIOTHUS
nepeavn 1o cetu (HaiaoB Mporu3BoILHOTO (popmara;

IRC (anrn. Internet Relay Chat — moodepennsiii pa3roBop B CETH, 4aT) —
TEXHOJIOTHSI BEJCHHS TICPErOBOPOB B pEaTbHOM MacmiTabe BpPEeMEHH, Taromiast
BO3MOXXHOCTh Pa3roBapuBaTh C JAPYTUMHU JIIOJBMU 1O CETH B PEKHUME IPSIMOTO
JTIAJIOTa;

ICQ (anmrm. I seek you — s umry TeOs, MOKHO 3amucaTh TpeMs YKa3aHHBIMH
OykBaMH) — TEXHOJOTHS BEJCHHS IIEPETOBOPOB OJWH Ha OJWMH B CHHXPOHHOM
peXUME.

2. MuctantmonHoe o0y4yenue ¢ ucnoib3oBanueM DMOC na rardopme Moodle

3. TexHnonorus MynbTUMEANA B PEKUME JUATIOTA.

4. TexHOJIOTHSI HEKOHTAKTHOTO MH(GOPMAIIMOHHOTO B3aUMOICHUCTBHS
(BUpTyaJibHbIE KaOMHETHI, 1a0OPATOPUN).

5. I'unepTekcTOBast TEXHOJIOTHS (3JICKTPOHHBIC YUSOHUKH, CIIPABOYHUKH,
CJIOBApH, HIIUKJIIONIEIUN ).

11. OMMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOJIUMOM JJIs1 OCYIIECTBJIEHUS OBPA3OBATEJBHOI'O
ITPOIIECCA 11O YYEBHOM TUCIUIIJIVHE

1. bubnuoreka.
2. CnpaBouHo-nipaBoBas cucrema KoncynpsranT [lnroc.
3. DnexTpoHHas HHPOPMAIIMOHHO-00pa30oBaTeIbHasl cpeia YHUBEPCUTETA.
4. JlokanbHasi ceTh ¢ BBIXOA0M B IHTEpHET.
12. BAJLJIbHO-PEUTUHIOBASI CACTEMA OIIEHKHW 3HAHUI
st 1-ro cemecTpa

Buja yue0Hoi# padoThl, 32 KOTOPYIO CTABATCS 0aJ1JIbI basbl
VYuyactue B online 3aHATHIX, MPOCTYIIMBAHUE BHJICO JICKITUI 0-5
KoHTpoibpHBIN TECT o Moayio 1 0-9
KOHTpONBHBIN TECT IO MOAYITIO 2 0-9
KoHTposbHEI TecT o Moo 3 0-9
KOHTpOIBHBIN TECT IO MOAYIIO 4 0-18
KontponbHas paborta 0-20
WTOroBBII1 KOHTPOJIBHBIN TECT 0-30
Bcero 0-100

Jloist 2-ro cemecTpa

Buj yueOHoi padoThl, 32 KOTOPYHIO CTaBATCS 0aJLJIbI banibl
VYuyacrtue B online 3aHATHIX, MPOCTYIIMBAHUE BHJICO JICKITUI 0-5
KOHTpOJIBHEI TECT 110 MOJYIIIO S 0-9
KOHTpOJbHEII TeCT 10 MoyII0 6 0-9
KoHTpoJibHBIH TeCT o Moayno 7 0-18
KoHTposbHbI TecT 1o MOayIo 8 0-9
KoHnTtponbHas paborta 0-20
WTOTOBBIN KOHTPOJIBHBIN TECT 0-30
Bcero: 0-100
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st 3-ro cemecTpa

Bua yueO6Hoii padoThl, 32 KOTOPYIO CTABATCH 0AJLJIbI babl
VYuactue B online 3aHATHUSIX, MPOCTYIIMBAHUE BUJICO JICKITUI 0-5
KOHTpoJBHEI TECT M0 MOAYITIO 9 0-12
KoHTpoJbHEI TecT 1o Moayo 10 0-15
KoHTpoapHbI TECT 110 MOayJII0 11 0-18
KontponsHas pabota 0-20
W TOroBBIi1 KOHTPOJIBHBIA TECT 0-30
Bcero 0-100

bonycHbIe 0a/U1bI B KAKA0M ceMecTpe
BOHYCBbI (6amibl, koTopbie MOTYT OBITH T0OaBseHbI 10 100) banabl
- 32 aKTUBHOCTD Ha 3aHATHH 0-10
- 32 yJaCTHE B OJIMMINHAIAX (B 3aBUCHMOCTH OT 3aHATOTO MECTa) 0-50
- 3a yuactue B HUPC (B 3aBuCHMMOCTH OT paboOThI) 0-50
- 32 o(hopMIICHHE 3aBOK Ha MOJIE3HbIE METOJIBI (PAITPEIII0KECHHS) 0-50
bajuibHas1 mIKaJa OLEHKH 32 CeMeCTp
Onenka (3K3aMeH) bajuibl
OTIINIHO 86 — 100
XOpOIIIO 69 — 85
YAOBJIECTBOPUTEIHLHO 51 - 68
HEYJOBJIETBOPUTEIBHO MeHee 51

OueHka o KOHTPOJILHOM padoTe

KonnuecTBo
OueHka OaioB
OTJIMYHO 18 - 20
XOPOIIIO 15-17
YAOBJIETBOPUTEIBHO 12 - 14
HEYJIOBJICTBOPUTEILHO MeHee 12
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IIpuaoxenune

K paboueii mporpamme

IUCHUITINHEI «MaTtemartnka, 9.1»

JUTSA HATIPaBJICHUS TTOATOTOBKH

23.03.01 - TexHOTOTHS TPAHCTIOPTHBIX MPOIIECCOB

®OH/
OLEHOYHBLIX CPEJACTB
1. Ilepeyenb popMupyeMbIX KOMIIETEH NI
Oowenpogpeccuonanvnuie (OIIK)

Koo komnemenuyuu Haumenosanue u(uiu) onucanue komnemeHyuu
CIIOCOOHOCTBIO MIPUMEHSITH CUCTEMY (DYHIAMEHTATBHBIX 3HAHHMA
OIIK-3 (MaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX, HHKECHEPHBIX U

HKOHOMHYECKUX) JJIs1 UACHTU(UKAIIH, (DOPMYTHPOBAHUS U PEIICHUS
TEXHUYECKHUX U TEXHOJOIMUECKUX poOseM B 001aCTH TEXHOJIOTUH,
OpraHu3aluy, INIAHUPOBAHUS U YIIPABJICHHUS TEXHUYECKOU U
KOMMEPUYECKOH 3KCIUIyaTalluel TPAHCIOPTHBIX CUCTEM

2. ITacnopTt ¢oHIA OLIEHOYHBIX CPEACTB

Ne ni/m KonTposmmpyembie MOaYJIH Kon HaumenoBanue
(TemMbl) TUCUUIJIMHBI* KOHTPOJIIPYEeM | OLICHOYHOI0 CPeACTBA
oi
KOMIIeTEeHIIUHN
(WIm ee 4acTH)
1 cemectp
1 Monyib 1. OcHOBBI TUHEHHON OIIK-3 Kontponbnsii Tect 1
anreopsl
2 Mopynb 2. OCHOBBI BEKTOPHOM OIIK-3 Kontponbubiii TECT 2
anreOpbl
3 Monyinb 3. AHanuTHuYecKas OIIK-3 KoHnTpoasnslii TECT 3
TeOMEeTpUs
4 Mopyns 4. BBenenue B OIIK-3 Kontponbnsiii TecT 4

MaTEMATUYECKUN aHAIN3

5 Monynu 1 -4 OIIK-3 WToroBelif KOHTPOIBHBIN
TECT 3a NEePBbI cemecTp
KonTponbnas padota

2-11 cemecTp

6 Mopyns 5. Judbdepennnansaoe OIIK-3 KontponbHsIii TecT 5
ucUHCcIeHNe PYHKIIMU OJHOMN
MePEMEHHOMN

7 Monynb 6. DeMeHThI BhICIIEH OIIK-3 Kontposnbnblii TECT 6
anreOpsl

8 Mogayns 7. HeonpeneneHHslii 1 OIIK-3 Konrtposnbnsiii TecT 7
ONPEJIETICHHBIN HHTETpall

9 Monynb 8. @yHKIINN HECKOIBKUX OIIK-3 KontponbHblii TeCT 8

MEPEMEHHBIX U UX
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muddepeHnrpoBanme
10 Mopaynu 5-8 OIIK-3 HToroBbiii KOHTPOJIbHBIN
TECT 3a BTOPOM CEMECTP
KontposbHas padota
3-i1 cemecTp
11 Monynbs 9.O0bIKHOBEHHBIC OIIK-3 Kontponbublii TECT 9
Qg depeHnranbHble ypaBHEHHS
12 Monyns10. duddepenunansubie OIIK-3 Kontposnbhnsiii TecT 10
YpaBHCHN BBICHIUX IMOPAJAKOB
13 Mopyns 11. YUucnoBsie u OIIK-3 Kountposnbnsiit TecT 11
(yHKIMOHATIBHBIE PSIIbI
14 Monynu 9-12 OIIK-3 HToroBwiii KOHTPOJIbHBIN
TECT 3a TPETUH CEMECTP
Kontposbhas padota
3.Ilokxa3aren n KPUTECPHUH ONCHUBAHUA KOMHETCHHHﬁ o ITarnam (l)OpMI/IpOBaHI/Iﬂ
Srans: [Tokazarenu Kpurepuu ouenuBanus pe3yibTaToB 00y4eHHs
IMOCTIKEHUS
OCBOEHHSI
3aJaHHOTO YPOBHS
Kommerenn | 1 » 3 4 5
u KOMITETEHIIUH
3uarp (OIIK-3) He 3naer | 3Haer 3HaeT 3Haer 3Haet
METOJIbI U IPHEMBI HEKOTOpBIC  [TCOPETUYECCKUE TEOPETUYECKUE | TEOPETUUECK
00paboTKH TIOHSTHS OCHOBBI OCHOBBI W€ OCHOBEI
KOJIMYECTBEHHOU BBICIIICH AHAIIUTUYECKOU AHAJUTUYECKO | aHAJTUTUYECK
nHbopManuu MAaTeMaTUKH, [[COMETPHH, U reomeTpuy, ol
OCHOBHBIE IIOHATHS U HO HE NMHEHON JIMHEHON reOMETPUH,
METOIbI 3HAKOM C anreopsl, anreopsl, JIMHEHON
QHATUTHYECKON ocHOBHbIMH  |mudepenunansy | quddepernna | anredpsl,
Mepoari reOMETpHH, npUeMaMd  [oro | JBHOTO U o depeHn
ITMHEeHHOM anreGpsl, 00paboOTKH  MHTErpajbHOro HHTETPallbHOTO | HAJBHOTO U
orat Imu hepeHunaIbHOro KOJIMYECTBEH |[CYHCIICHHUH, HO HCYHCIICHUH, HHTETPAIbHO
M HHTETPaIbHOTO HOI HE MOJXKET B MOXET, HO HE B | TO
MCUMCIICHUI WHPOPMALIUU [MOJTHOM Mepe MOJIHOM Mepe HCYMCIIEHUH,
MCIIOJIB30BaTh UX | HCHOJIB30BaTh | MOJXKET B
1T PeIeHUs UX I HOJIHOH
Bamayu peleHus Mmepe
3ama4 UCIIONB30BAT
b UX JUIS
penieHns
3a1aq
'Ymersp (OI1K-3) He ymeer | Ommbaercs B | [IpaBuibHO [IpaBunsHO 'Ymeer
UCIIONb30BaTh BbIOOpE ompeenser BEIOMpaeT MPaBUIILHO
MaTeMaTUYECKYIO METOJIOB CYILHOCTb METO/IbI [IPOU3BOAUTH
. CHUMBOJIUKY UIS MaTeMaTuydec | 3ajadd, HO pacueToB, HO  [MaTeMaTH4yec
Bropoii aTan
BBIPAXKECHUSI KHX JOITyCKaeT omm0aeTcI B KM PacdeThl
KOJIMYECTBEHHBIX U pacueToB ommoOKu B BBIOOpE M IPUMEHSITh
KaueCTBEHHBIX pacuerax HHCTPYMEHTOB [METO/BI
OTHOIICHUH HCCIIEIOBAHUS  [MaTeMaTH4yec
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00BEKTOB; [KOrO aHaIM3a
MMPUMEHATb MCTOIbI I pEIICHU A
MaTEMaTHYICCKOT'O MHKXCHCPHBIX
aHann3a i1 Bamad
[peIeHns
MHXXCHCPHBIX 3a1a4
Baaners (OITK-3) He HacTtrnyHo IBnageer Bangeet IBnageer
crocobamu BJIaJCCT BJIaACCT criocobamu crmocobamu MCTOdaMU
HarjIsiTHOTO criocodamu HArJIAIHOI'O HarJIs1JHOTO crrocodamu
rpaduaecKoro HarsiiHOTO  [rpadmaeckoro rpadUuecKkoro  |[HarJIsIHOTO
MpEACTaBICHUSA Trpa)UIecKoro [peICTABICHUS MpeICTaBICHAS [FPpadUIecKOro
[pE3yJIbTaTOB MPEACTABICHN [PE3YJIbTATOB [pE3yJIBTaTOB MpeaCTaBICHA
MCCICIOBAHUA i1 PE3YIIbTAaTOB |[UCCICOOBAHUA MCCICTOBAaHUA 1 pE€3yJIbTaTOB
HaBbIKaMH MCCJICAOBAHWA [HaABBIKaAMH HaBbIKaMH MCCJICAOBAHUA
MPUMCHCHUA HaBbIKaMH MPUMCHCHUSA MPUMCHCHUA HaBbIKaMU
COBPECMCHHOT'O MPUMCHCHUA COBPECMCHHOT'O COBPEMECHHOT'O MPUMCHCHU
MATCMaTHUYCCKOI'O COBPEMECHHOI'O MAaTCMAaTU4Y€CKOIo MAaTEMAaTUYCCKO |COBPEMEHHOT
o HMHCTpYMCEHTapUs 1Jid MAaTEMAaTUICCK [MHCTPYMCHTApUs ro o
Tperuii aTan
[PCIICHUA oro I pCIICHUSL MHCTPYMCHTApHU MaTeMaTu4ec
MAaTEMAaTUYCCKUX, MHCTPYMCHTAP MAaTCMAaTUYCCKUX, ([ JJIsI pCIICHUA IKOT'O
(I)I/ISI/I‘IGCKI/IX n T J1JIA (1)I/IBI/I‘ICCKI/IX n MAaTCMAaTHICCKU [MHCTPYMCHTA
XHUMHWYCCKUX 3aa4. [PCIICHU A XHUMHYCCKUX X, (1)I/I3I/I‘IGCKI/IX Py AJ1sd
MaTEMATUYICCK (Baaad, HO M XUMHUYCCKUX [PCIICHU
X, HOITYCKacT 3aJga4, HO MaATCMaTH4YCC
(bu3MyecKux U OUINOKH B Imorryckaet KHX,
XUMUYECKUX  [PEILIECHUU oImuOKH B (busryeckux u
Bagad. MPaKTUICCKUX mpouecce XHMHYCCKUX
Banaq (bOpMyTHPOBKH  Bajay
IBBIBOJIOB 1
IMPOTHO30B
4. lllkanbl oueHMBAHUSA
(0annbHO-peTHHIOBASI CHCTEMA)
Has 1-ro cemecTpa
Buj yueOHoi1 padoThl, 32 KOTOPYIO CTABATCS 0aJlJIbI baibl
VYyactue B online 3aHATHAX, IPOCITYIIMBAHUE BUJIEO JIEKIUN 0-5
KoHTponbHbIi TecT Mo Mmoayio 1 0-9
KOHTpOJIBHBIN TECT IO MOAYIIIO 2 0-9
KOHTpOJBHBIN TECT 10 MOAYITIO 3 0-9
KOHTpOIBHBIN TECT IO MOAYIIIO 4 0-18
KonrtposnbHas pabora 0-20
WTOTOBBII KOHTPOJIBHBIN TECT 0-30
Bcero 0-100
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Jas 2-ro cemecTpa

Bun yueOHo# padoThl, 32 KOTOPYIO CTABATCHA 0aJUIbI banbl
VYyactue B online 3aHATHAX, TPOCITYIIMBAHUE BUICO JCKIHHA 0-5
KOHTpOJIbHBIN TECT IO MO0 5 0-9
KOHTpOJBHBIN TECT 110 MOAYIIO 6 0-9
KoHTponbHBIH TeCT 1o Moy 7 0-18
KoHTposIbHBIN TECT IO MO0 8 0-9
KonrponbHas padora 0-20
WToroBbeIii KOHTPOJILHBIN TECT 0-30
Bcero: 0-100

st 3-ro cemecTpa

Bua yueOHo#i padoThl, 32 KOTOPYIO CTABATCHA 0aJIbI banbl
VYyactue B online 3aHATHAX, TPOCTYIIMBAHUE BUICO JCKIHHA 0-5
KoHTposibHbIN TECT 0 MOYII0 9 0-12
KonTponbublit Tect o Mmoaynio 10 0-15
KonTtponbHblil TecT mo moayio 11 0-18
KoHTtposibHas pabota 0-20
HToroBbeIii KOHTPOJILHBIN TECT 0-30
Bcero 0-100

BaabHasi IKaJa OIleHKH 32 CeMecTp
Ounenka (3K3amMeH) Banabl
OTIIUYHO 86 — 100
XOpOIIIO 69 — 85
YIOBJIETBOPUTEILHO 51 - 68
HEYJIOBJIETBOPUTEIBHO meHee 51
5. TunoBble KOHTPOJIbHBbIE 32IaHUA HJIU HHbIE MATEPHAJIBI, HEOOXOUMBIE /ISl OLIEHKH

3HAHMI, YMeHMIi, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITANbI
(¢opMupOBaHUS KOMIETEHIMI NP U3yYeHUH Y4eOHOI TUCHHMIJIMHBI B MPoLiecce 0CBOEHUS
o0pa3oBaTeIbHON NPOTrPaAMMBbI

5.1. TunoBoii BApMAHT 3aJaHNSI HA KOHTPOJIbHYIO padoTy

1. Pemuth cucteMy TUHEHHBIX ypaBHeHUH o Gpopmynam Kpamepa
X+ y+2z=1,
3y— z=-1,
X+3y+2z=1.
2. PemmuTthb cpeacTBaMy BEKTOPHOM anreOpsl

Haiitu momaas TpeyrojbHUKA C BEPIIMHAMH B TOUKaX A(7;3;4), B(],O,6), C(4;5;—2)

3. Pemuth METOJIaMU aHATUTHYISCKOMN TreoMeTprun
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Yepes oce Oz mposemena mrockocts, coctasmsomas yron B 00 ¢  mmockocTsio
2X+Yy — \/52 = 0 . Haiitnt ypasrenue 5Toii miockocTH.
. 2 2
4. HaiiTu KOOpIMHATHI TOYEK IepecedeHHs KpUBbIX Y = (X + 2) u 18— y = (X — 4) .

. Ykazatb Buj KpuBbIX. CenaTh pUCYHOK.
5. Haiitu npenensl (pyHKIMA, UCTOIb3YsI SKBUBAJIEHTHbIE OECKOHEYHO Mallble BETMYHUHBI U

TOXKICCTBCHHBIC HpeO6p330BaHI/IH.
_ sin(3x4)ln(l—4x2) _ : ;
lim v lim (\/5+x —\fx +x)
Xx—0 1'COS(2X3) X—>+00

6. HaiiTu mepByto mpou3BOAHYIO (QYHKITHH

y =+v1-x* + x*arcsin(x?) —21

2
x-1
7. UccnenoBars pynknuoo Y = ! Y TIOCTPOHTH €€ rpaduk
2
X“+1
2
(cos2x)Vx" —1+4x
8. HaiiTn HeomnpeneneHHbI HHTErpal j dx, pe3ysbTar
x2 -1
MPOBEPUTH TUDPEPEHIIMPOBAHUEM.
2
9. Haiitu nnomaap miockoi Gurypsl, orpaHuu4eHHON JTUHUSIMUA y= (X — 2) ,
2
y= 2— ( X— 2) .Crenarb puCyHOK.
_y
T T .
10.Haiitn B TOuUKE A(E , Ej mbdepermman pynkmun € X =SIN X, saganHoi

HESABHO.
5.2.TunoBoii TeCT NPOMEKYTOYHOH ATTECTALUH

0 -1 2
1. Anrebpandeckoe TOMOTHEHHE A23 sleMeHTa 93 MaTpHII A=|3 -2 -1 PaBHO
2 -3 0
A) 2; B) 1; C) -3; D) -2.
5Xx+4y—-2z2=2,
2. Kakoe 13 yTBep:KI€HUI BEPHO ISl CUCTEMBI X—y+2z=-1,
3X+2y+z=3.

A) cuctema UMeeT eTMHCTBEHHOE PEIleHNE,
B) cuctema HecoBMmecTHa,
C) cucrema numeeT OECKOHEYHOE MHOXKECTBO PEIICHUI?
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2 - 0 -2
Haitru marprry C = B —2A ecru B = 1 , A= .

0
o[ -3 c_|? 3 S S
AYTla i BY¥Tl o8 OFT1 o D¥T :

s

3. BeluMcauTe JUIMHY BEKTOpa 8 = b +3¢ , eciun b=1+ 2j,C= i+ 17_
A6 B)25 O3 D)5V2.
Hanumwure ypaBHeHue npsiMoi, npoxopsiei yepe3 Touky M(2,0,4) u nepneHAUKYISIpHON
mockoctn IX—Y+2+5=0,

=~

X—2 'y _z-4

- =2 == . 3(x—=2)—y+5(z-4)=0:-
A 3T T B) 3(x—-2)—y+5(z—4) =0;
C X“2_y _z2-4 D) 2x+4z=5

)3 T iT 1 ) e

4. YpaBHeHUe X2 — 5y2 —3X+ 2y —2 =0 onpenenser Ha mI10CKOCTH

A) mapabomny; B) runepbomny; C) snnuric; D) npsimyro.
5. Borunciure “mi
' x>6  x* —36
1 1
A) 18" B) 0, C) x, D) TE
6. Tipoussomuas T '(X) bymxman T (X) = X*tgX pasma:
3)(2 3 2 2 X3 2
A) cosix ! B) X“Ctgx + 3X“tgx;C) 3XtgX + o5 x 'D) 3X“tgX .

7. IlpousBoaHas y;’x ¢yHKIMy, 3agaHHON mapameTpuueckn X =arctgt, y = |n(t2 +1) :

paBHa:

St B) O; 0 Ty D) 2t + 2.

8. st bymxrm T (X) = X2 +1 maiitu Touky sxcTpemyma:

A) X, =-1; B) Xo :%; C) X, =0; D )Touxu skcTpemyma Her.
o Hai J- x°dx
. Haiitn | ——=
N2 -x?
3 3
A) —2 2—x2+%(2—x2)2+c; B) 2«/2—x2+%(2—x2)2+c;

3

) 22X —%(2—x2)2 +C.
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10. Ecmu Ui HempepsIBHOW Ha OTpe3Ke [2;7] dynxmuun T (X) wusBectHO, uTO

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) —9.
P2 5

11. Hcnomw3ys dopmyny S =— _[ r‘de ans mmomamu KpuBONMHEHHOTO cekTOpa,
¢1

3aJIaHHOT'O B IOJIAAPHBIX KOOpAHWHATAX, IIO0JIYUUMM, YTO IIJIOIIAIdb O6J'IaCTI/I, OrpaHH‘IeHHOﬁ

kapauounoit ' =1+ SINQ u nyuamu ¢; =0 u @, =7, paBHa

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

) 7 ) 5 ) 1’ ) 7 °
01+ c0S? X

12.MccnenoBars CXOMUMOCTh HECOOCTBEHHOI'O MHTEIpasia _[ T , CPaBHHUBAs €ro ¢
3

+j30 1 d
== 0X.
HHTETpaJIoM ) 2’/;

3 .
13.YacTHas npou3BogHast Z'y dynxuun Z =N (X + ZXY) B Touke Mq(L0) pana

A)1; B) 3; C) 2, D) %

6.MeToauyeckne MaTepuaJibl, ONpeesolue NPouea1ypbl OlleHHBAHUS 3HAHUI, yMEHUIH,
HABBIKOB M (MJIM) ONBITA AeSATEIbHOCTH, XaPaKTePU3YIOIINX 3Tanbl GopMupoBaHus
KOMIIeTeHIIMH

6.1.MITOroBbIif KOHTPOJIBHBIN TECT TOCTYIIEH CTYAECHTY TOJIBKO BO BpeMs TECTUPOBAHMUS, COITIACHO
pacnucaHusl 3aHATUH WM B YCTAHOBIICHHOE JIEKAHATOM BpEMsI.

6.2.CtyneHT nHGOPMHUPYETCS O pe3yIbTaTaxX TeKYIIeH yCIIeBa€MOCTH.

6.3.CtyzaeHT noiaydaer HH(pOpMAIKIO O TEKYIIEH yCIeBaeMOCTH, HAYUCIICHUH OOHYCHBIX 0asllioB U
JIOITYCKE K MPOLEAype UTOTOBOTO TECTUPOBAaHUA OT npenojasatesns uin B D1OC.
6.4.ITponzBoanTcs MACHTU(UKALIUSA TUYHOCTU CTY/IEHTA.

6.5.CtyneHTam, JOMYIIEHHBIM K IPOMEKYTOUYHON aTTEeCTallli, OTKPBIBAETCS UTOTOBBIN
KOHTPOJIbHBIH TECT.

6.6.TecT 3akpbIBaeTCs CTYJCHTOM JIMUHO 110 3aBEPIICHUHN TECTUPOBAHUS HJIM AaBTOMATUYECKU IO
UCTCYCHUN BPEMEHH TECTHPOBAHUSI.
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