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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

KOI[ 1 HAUMCHOBAHUC

HanmenoBaHue moxkazaTens

Kareropus (rpymma) Kon n HammeHoBanme WHIUKATOpa OIICHWBAHUS Pe3yibTaTa
KOMITETCHITHIA KOMITCTCHITHH JIOCTYKCHHUS 00y4YeHus 10 AUCIUTUIAHE
KOMITETCHIINH
IIpumenenne OIIK-1. Cnocoben OIIK-1.1. 3Hanus
€CTECTBEHHOHAYYHBIX U IIPUMCHATH HpI/IMCHHCT OCHOBBI
OO IICHHKCHEPHBIX €CTEeCTBEHHOHAYYHbIE | €CTeCTBEHHOHAYYHBIX
AHaHME 1 OOIICUHXCHEPHBIEC | H o6mStHH>1<eHepHLIX
3HAHUS, METOIBI 3HaHUH B
MaTeMaTHYECKOTO PO eCCHOHATTEHOM
aHanu3a u JIeATEIbHOCTH
MOJCIIUPOBAHUS, OIIK-1.2. VYMmenus
TEOPETHIECKOTO H Pemaer crannaptHbie
SKCIEPUMEHTAIBHOTO | MPO(ECCHOHATBHBIC
HCCIICIOBAaHUS B 3a7a4M C
npoecCUOHaIBbHON | MPUMEHEHHEM
JIeATCITLHOCTH METOOB
MaTeMaTHYECKOTO
aHajn3a u
MOJIETTUPOBAHUS
OIIK-1.3. Hagbiku

Hcnonb3yeT MeToasl
TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS
00BEKTOB
npoeccnoHambHON
JIeSITEIbHOCTH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE

OBPA30OBATEJIbHOM ITPOI'PAMMBI

1. Komnerenmus OIIK-1. CriocoOeH npuMeHsITh €CTECTBEHHOHAYYHBIE U
0OIENHKEHEPHBIE 3HAHUS, METOJIHI MATEMATHYECKOTO aHAIN3A U

MOACIIUPOBAHUA, TCOPECTUUYCCKOI'O M 3KCIICPUMCHTAJIBHOI'O MCCIICIOBAHUA B

HDOd)eCCHOHaHBHOﬁ ACATCIBHOCTH

I[aHHaﬂ KOMIICTCHIIMA (l)OpMI/IpyeTCH CICAYHONIMMU JUCIHUIITIMHAMMU.

Cranus HanMeHoBaHUS AUCIUTUIMHBI
1. MarteMaTnyecKkuil aHaIn3
2. Anrebpa v reoMeTpHs
3. Puznka
4, Wndopmaruka
S. WuxenepHas rpaduka
6. JluckpeTrHas MaTemaTHKa
7. MaremaTHuecKasi JIOTHKa 1 TEOpHsl aJITOPUTMOB
8. BrruncnurenbHas MaTeMaTHKa
9. Teopus BEpOATHOCTEN U MAaTEMaTUYECKasl CTATUCTHUKA
10. DJEKTPOTEXHHKA, SJIEKTPOHUKA U CXEMOTEXHUKA
11. WccnenoBanue onepanuii




3. OBPBEM JIUCHUIIJIMHBI
OO01mast TpyI0eMKOCTh TUCIIMILIMHBI cocTaBisieT 13 3a4. equnuil, 468 vacos.

CDopMa HpOMC)KYTO‘IHOﬁ arTeCrainnumn I[I/Id)(bGDeHHI/IDOBaHHHﬁ 3a4CT, 9K3aMCH

Bun yuebHoM paboTh Bcero | Cemectp | Cemectp | Cemectp
4acoB No 1 No 2 No 3

OO0m1as TpyA0eMKOCTh TUCIMILUIMHBI, Yac 468 144 180 144
KontakTHas pa6oTa (ayaiuTOpHbIe 199 71 73 55
3aHATHA), B T.4.:

JEKIUU 85 34 34 17

J1ab0paTOpHBIC

IIPaKTUYECKHE 102 34 34 34

TPYMIOBBIE KOHCYIBTALUU B IEPHO/T 12 3 5 4

TEOPETUYECKOr0 00y4YeHHUS U

MIPOMEKYTOUHOM aTTECTAIH
CaMocTosiTe1bHasi paboTa CTY1eHTOB, 269 73 107 89
BKJIIOYasi HHAUBUHAYAJIbHbIE U TPYNIIOBbIE
KOHCYJIbTALIMH, B TOM YHCJIE:

KypcoBoii npoekr

KypcoBas pabota

PacuetHo-Tpaduueckoe 3aganue

WuauBuayanbHOE JOMAIIHEe 3a/laHue 45 18 18 9

CamocrosTenbHas padoTa Ha IOJATOTOBKY K 152 73 53 54

ayJMTOPHBIM 3aHATHAM (JICKIIHH,

MPAKTUYECKHE 3aHATHSI, JTa0OpaTOpHBIC

3aHATHSA)

DK3aMeH 72 36 36




4. COAEP KAHUE JTUCHUIIJIMHBI
4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypcl Cemectpl

O0BeM HAa TEMAaTUYECKUI

paszen 1o BuIaM y4eOHOH

Harpy3Ku, Jac
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1. KommuiekcHble unciaa ¥ MHOTOUIEHBI
[TonsTe KOMIUIEKCHOTO 4YHcna. AJjredpanyeckoe U 6 6 12
TPUTOHOMETPUUECKOE  IpeJCTaBiIeHUE. MHOro4JIeHbI,
pa3oKeHNe Ha MHOKUTEIH.
2. Bsenenue B MaTeMaTHUYeCKUN aHAIIN3
OcHoBbl TeOpuM MHOXKeECTB. [locienoBarenbHOCTH U 10 10 24
¢yuxuuu. [Ipenensl. HenpepbpIBHOCTS.
3.  Juddepennmanpsnoe ncuncienue GyHKIUI 0JHON EPEMEHHOM
[TpousBoanas. Juddepennuan. 'eomerpudeckue u 12 12 o5
¢uznueckue npunoxenus. McciaenoBanue QyHKIUN 1
MOCTPOCHUE TPa(UKOB.
4. Juddepennmanpuoe ncuncienrne QyHKIMH MHOTMX NEPEMEHHBIX
[TonsTHe QyHKIIMM MHOTUX NEpeMeHHbIX. YacTHas 6 6 12
npousBojHas u quddepenmnuan. Ilponssoanas no
HANPABJICHUIO U TPaJAUEHT. JIOKaIbHBINA IKCTPEMYM.
BCEI'O 34 34 73
Kypcl Cemectp 2
O0beM Ha TeMaTU4YeCKUI
paszen 1o BujaM y4eOHOH
Harpysku, Jac
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1. HeomnpeneneHHbIN HHTETpAI
[lepBooOpa3zHas u uHTerpan. Merojibl MHTETPUPOBAHMUS:
MIOJICTAaHOBKA, 1o q4acTaM, MHTETPUPOBAHKE | o 10 15
paloHaIbHBIX, TPUTOHOMETPUUECKUX, UPPALMOHAIBHBIX
BBIPAKCHU.
2. OmpeneneHHBI HHTETPAT
[ToHsiTHE onpeneeHHOTro HHTEerpaia. MeToabl
BbIuucieHus. HecoOcTBeHHBIE MHTEIPAIBI. 6 6 10
["'eomeTprueckue 1 GU3NUECKUe NPUITOKEHHS.
3. KpartHble unTerpans
Omnpenenenue U cBOMCTBa KpaTHOTo uHTErpaia. Criocoob
BBIYHCIICHHS KPAaTHBIX MHTETPaJioB. [ 'eomeTprdeckue u 4 4 6
(du3nUecKre MPUIIOKEHHSL.




4.

Judbdepennmanbapie ypaBHEHHS

OO6wikHOBeHHBIE AuddepeHITnaIbHbIe YpaBHEeHU. 3a1a4da
Kowm. YpaBHeHus ¢ pa3aensronmMuAcs NEPEMEHHBIMMU.
OnHopoaHble ypaBHeHUs. JIMHETHbIE ypaBHEHUS.

. 14 14 22
[Tonnxenue nopsiaka. Jluneiinsie auddepenunanbubie
ypaBHEHUsI BEICHIMX MOPsIKOB. HopManbHbIe cucTeMbl
JuddepeHIraIbHbIX YPaBHEHUH.
BCEI'O 34 34 53

Kypc2 Cemectp 3

O0BeM Ha TEMATHYECKUNA
paszen 1no BuaaM yueOHOU

Harpy3Ku, 4ac
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5.  Yucnosie psbI
3HaKONOJIOXKUTENbHbIE Psiibl. CXOUMOCTb.
3HaKkouepeyommecs psabl. Psaasl ¢ wieHamu 4 4 8
IPOM3BOJIbHBIX 3HAKOB. AGCOJIIOTHAS U YCIIOBHAS
CXOMMOCTb.
6. @DyHKIMOHAIbHBIE U CTENICHHBIE PSIAbI
Ob6nactu cxomumoctu. Pasnoxkenune GyHKUUNA B pan 4 8 14
Teiinopa. [lpumeHeHne B IpUOIMIKEHHBIX BBIUMCIICHUSX.
7. Psanpl u npeobpazoBanue Oypbe
Paznoxenne nepuoguueckux GyHkuil B pag Oypbe. 4 10 14
NuTterpansHoe npeodbpazoanue Oypwe. [luckperHoe
npeobpazoBanue Oypbe.
8. OmnepanoHHOE HCUUCIICHHUE
[IpeoOpazoBanue Jlamnaca. [Ipsmas u oOpaTHas 3agauu 5 12 18
OTEepaLlMOHHOT0 HCUMCIIeHUs. Pemenne
T depeHMaNbHbIX ypaBHEHUH.
BCEI'O 17 34 54




4.2. ConepxaHne NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

/o

HaunmenoBaunue
pazzaena IUCIUILITUHbBI

Tema mpakTUYecKOro (CEMUHAPCKOTO)
3aHATHUS

K-Bo
4acoB

CaMocTosTelIbHas
paboTa Ha
MOJITOTOBKY K
ayJIUTOPHBIM
3aHIATHAM

cemectp No 1

KommniiekcHbie uncia u
MHOT'OWIECHBI

AnreOpanyeckoe MpeacTaBIeHUue
KOMINIEKCHOTI'O YHCIIa.
TpuroHomMeTpuuecKoe MpeACcTaBiIeHUE
KOMIIIEKCHOTI'O YHCIIa.
PaznoxeHrne MHOTOWICHOB Ha
MHOKUTEIIH.

Bseneunue B
MaTeMaTHYECKUI
a”Haiu3

[Ipenensl nocienoBaTENbHOCTH
[Ipenens! pyHKINH, 3aMedaTeIbHbIC
Mpeaebl.

BeckoneuHo maibie 1 OECKOHEYHO
0O0JbIIIME BEJIMYNHEIL.
HenpepbIBHOCTh M TOUKH pa3phiBa.

10

15

HuddepennnansHoe
ucuucienue  (QyHKIui
OJIHOM IIEPEMEHHOU

IIpon3BOHBIE 2TIEMEHTAPHBIX
GbyHKIUH.
['eomeTprueckue npuaoKeHus,
nuddepeHmnmal.
[Tpon3BoHBIE BBICIINX MOPSIIKOB,
npaBuio Jlonurans.
[TpouzBoHbIE PYHKITNH, 38 JAHHBIX
HESBHO U NMapaMETPUUECKHU.
UccnenoBanue GyHKIMI U TOCTPOCHHE
rpagMKoB.

12

18

Hudbdepennmanbaoe
UCYHCIIEHUE  (PYHKIIHIA
MHOT'UX ITCPEMECHHBIX

YacTHbIe TPOU3BOIHBIE U ITOJTHBIN
muddepeHmman.
IIpon3BoHas IO HANPABIICHUIO U
IPAaJHEHT.

JIOKanbHBIN U YCIOBHBIA SKCTPEMYM.

UTOIO.

34

o1

cemectp Ne 2

Heonpenenennsiii
UHTErpaj

[ToHsiTHE W CBOMCTBA HEOMIPEAEIEHHOTO
uHTerpaia. Tabnuynoe
uHTerpupoBanue. HTerpupoBanue
MOABEACHUEM I10]1 3HAK
nuddepennuana.

IlogcranoBKa B HEOIIPEAECIEHHOM
uHTerpane. MurerpupoBanue no
4acTsM.

WNHTerpupoBanne paumoHaIbHbIX,
UPPAIMOHATBHBIX (PYHKIIHH,
PalMOHAIBHO-TPUTOHOMETPUUECKUX
BBIPAKCHU.

HNHTerpupoBanne HpparoHAIbHBIX
BBIPAKCHU.

10

10

OnpeneneHHbINd
HHTErpail

Brruncnenue onpeaeneHHoro
WHTETpaa.

['eomeTpryeckue NpuIoKeHU
ONpEJIETICHHOT 0 UHTErpara.




Pu3nYecKre NPUI0KEHUS
ONpEJIETICHHOT0 UHTErpasa.

3 Huddepennmanbapie
ypaBHEHUs

Huddepennmanpabie ypaBHEHUS
nepBoro nopsaka. O6iee pemeHue u
3agada Kommu. YpaBHeHus ¢
pa3AeIIOIIUMUCS IEPEMEHHBIMHU.
OnHOpoIHBIE YpaBHEHUS IEPBOTO
nopsiika. JInHelHsle ypaBHEHUS.
[Tonmwxenue nopsaxa
muddepeHIMaTEHOTO YPAaBHEHUS
Jlunetinbie nuddepeHImanbHbIe
YpaBHEHHS BTOPOTO U BBICIITHX
MOPSAIKOB.

Cucremsl tuddhepeHnanTbHbIX
YpPaBHEHUU.

4 Kpartusle unTerpansl

OnpeneneHue U CBOMCTBA KPaTHOTO
uHTerpana. CriocoObl BEIUMCIICHUS
KpaTHBIX UHTErpajoB. ['eomeTpruueckue
U QU3NUECKUE PHIIOKEHHMSL.

14

14

HUTOIO.

34

34

cemectp No 3

1 YucnoBble psbl

HccnenoBanne cXoIMMOCTH
3HAKOTOJIOKUTEIIBHBIX PSJIOB.
HccnenoBanne cXoIMMOCTH
3HAKOUYEPETYIOIUXCS pAIO0B. Psaabl ¢
qJICHAMHA HpOI/ISBOJ'IBHI)IX 3HAKOB.
AOCOIOTHAS ¥ YCIOBHAsI CXOJJUMOCTD

2 OyHKIMOHAIbHBIE U
CTETIEHHBIE PAIbI

O06nacTh CXOIUMOCTH CTETICHHOTO PJia.

PaznoxeHnue GyHKUUHN B CTENIEHHBIE
PAIBL.

IIpuMeHeHHe CTENEHHBIX PSAIOB B
NPUOIMKEHHBIX BBIUMCICHUSIX.

3 Psiner n
npeobpaszoBanue ypre

PaznoxxeHus nepuoanueckux GyHKIHMI
B psaasl Dypee.
ITpeobpazoBanust Oypoe.

10

10

4 OnepannonHoe
WCUHUCIICHUE

[Tpsimast u oOpaTHas 3a1auu
OTIepaIMOHHOTO HcuncieHus. CBolcTBa
npeoOpa3oBanus Jlamaca.

Pemenne obpatHoi 3amaumn
OTIEPALIMOHHOTO UCYUCIICHUS IS
paloHaIbHBIX U300paKEHUH.
Pemenue nuddepeHmanbHbIX
YpaBHEHHI U CHCTEM ONEPaTOPHBIM
METOOM.

12

12

HUTOIO.

34

34

BCETO.

102

119

4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA

He npenycMoTpeHO yueOHbIM TIaHOM

4.4, Conep:xaHue KypCcoBOIo MpoeKTa/padoThl

He npenycMoTpeHO yueOHbIM TIaHOM
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4.5. Conep:kaHue pacueTHO-IrpauuecKoro 3ajanHusl,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUI

N3 Nel. B paGoTy BKIIOYAIOTCA 3a/1a4u:

MHOXeCTBO KOMIUIEKCHBIX —4Hced. AureOpandeckas ¢opmMa KOMIUIEKCHOTO — YHCIA.
Tpuronomerpuueckas popma KOMIUIEKCHOTO ymcha -1;

Pasnoxxenue Ha MHOXKuUTENH, cxeMa ['opHepa -1,

[Ipenen nocnenoBarenbHOCTH — 4,

[Mpenen ¢pynkuuum — 9;

HenpepriBuocTh. Touku paspeiBa QyHKINY U UX Kiaccupukanus — 3.

IlepBblii M BTOpOM 3ameuarenbHbll npenensl. ClencTtBue, NMPUMEHEHWE [Jis BBIYMCICHHS
npenesoB — 3.

N3 Ne2. B paGoTy BKIIOYAIOTCA 3a/1a4u:

[TpousBomHas GyHKIIUHN OJHOM NepeMeHHOH — 15;

[TpousBonHas HessBHOM yHKIMK — 1,

[TpousBoaHas GyHKINH, 3aJaHHOH MapaMeTPUUYECKH — 2,

[Tpunoxenne nuddepenimana K npuOIMKEHHBIM BRIYUCICHUSIM — 2;

[TpousBonHbIe U MU GEpEeHITHATBI BBICIIUX TOPSIKOB — 2;

[TpaBuno Jlonurans — 2;

HccnenoBanue HyHKIHA C TIOMOIIBIO TPOU3BOJHON. DKCTPEMYMBI, BO3pAacTaHHE U yOBbIBaHUE
(GyHKINH, aCHMITOTHI, BRITYKIJIOCTh M BOTHYTOCTb rpaduka GyHKINUU — 2;

OmnpezneneHre 4YacTHBIX NPOM3BOMHBIX M YaCTHBIX U epeHnranoB (QYHKIUU ABYX
MEePEMEHHBIX — 2;

[Tpou3BoiHAs 1O HAMIPABICHUIO U TPAJUEHT: ONpeeeHNe, BlUuciIeHue -1,

JlokanbHbIi 3KkcTpeMyM (DYHKIUHU ABYX NEpEMEHHBIX -1.

N3 Ne3. B paGoTy BKIIOYAIOTCA 3a/1a4u:

Beruncnenne HeonpeaeaeHHbIX nHTErpanos — 10;
Berunicnenue onpeenieHHbIX HHTETPAJIOB — 2;
HecoOcTBeHHBIE MHTETPATBI  UX CXOAUMOCTB -2;
['eomeTpHueckye NPUIIOKEHUS ONPEAEIEHHOr0 HHTerpana — 8.

N3 Ne4. B paGoTy BKIIOYAIOTCA 3a/1a4K:

Brrancnenue qBoitHOTO U TpoitHOTO MHTErpana -1;

[TpunoskeHus KpaTHBIX MHTETPajIoB-3;

Haxoxnaenne obiiero pemenus nuddepeHImanibHbIX ypaBHEHUH epBOTo MopsiaKa— 3;
Pemenue 3amaun Komu ans 1Y nmepBoro nopsiika— 2;

Haxoxnaenne obmiero pemenus nuddepeHnanibHbIX ypaBHEHUH BBICIINX MTOPSIKOB — ;
Pemenue 3amaun Komm ans 1Y Beiciiero mopsiaka — 1,

Pemenue cucremsr JIY — 1.

W13 Ne5. B paboTy BKIIOUYAIOTCS 3aJa4u:

HaxosxaeHne cyMMBI 9ACIIOBOTO psiia — 2;

CXOIMMOCTh YHCIIOBBIX PSIOB C TIOJOXHUTEIHHBIMH WICHAMHA — 3;

[Tpu3HaK CXOAMMOCTH 3HAKOUEPEAYIONIMXCS PSAAOB. AOCOTIOTHAS U YCIOBHAS CXOUMOCTD — 2.
OYHKIMOHATBHBIE PSJIBI, UX 00JIACTH CXOAUMOCTH — 2;

CymMma (yHKIIMOHATBHOTO psja — 2,

OraioHHbIe pa3noxeHus QyHKuii B psig Maxiopena — 1;

[TpumeHeHue paznoxeHuid GyHKUUN B psi] B MTPUOIMKEHHBIX BRIYUCICHHX — 1.

Paznoxenune 2n-nepuogndeckux GyHKiui B psag Oypoe — 1;

Paznoxenue 2|-neproandeckux Gpynkimii B psg Oypwe — 1;



10. Paznoxenue B psan @ypbe pyHkumii, 3anannpix Ha npomexytke (0;1) — 1;

11. TIpeobpazoBanue Jlamnaca. [Ipsimas u oOpaTHast 3a/1a4u ONEPALMOHHOTO UCUUCIIEHUs — 1;

12. Tlpumenenue npeodpazoBanus Jlamnaca npu pemenuu auddepeHnnanbHbIX ypaBHEHUH U UX
cucrem — 2.

Ha Bemomaenne WMJI3 mpeaycMoTpeHO 9 dYacoB camMOCTOSATEIBHOM pabOTHI
CTYJICHTA.

B nmpomecce  BBINOMHEHUS ~ WHAMBUIAYAIbHBIX  JOMAIlHUX  3aJaHUN
OCYIIECTBIISIETCS. ~ KOHTakTHas  pabora  oOydamolmierocs C  IpernojaaBaTesieM.
KoHcympTamum TmpoBOAATCS B ayAWTOPHS W/WIW  TOCPEICTBAM  DJIEKTPOHHOM
nH($OPMaLIMOHHO-00pa30BaTEeIbHOMN CPEIbl YHUBEPCUTETA.

5. OHEHOYHBIE MATEPHUAJIBI U1 TPOBEJAEHUA TEKYIIEI'O
KOHTPO.I1, TIPOMEXYTOUYHOM ATTECTALIMA

5.1. Peanm3anus KoMneTeHIMI
1 Komnerenmus OIIK-1. CnocoOeH npuMEHITh €CTECTBEHHOHAYUHBIE U
0O0IIENH)KEHEPHBIE 3HAHUSI, METOJIbl MATEMATHYECKOTO aHAIN3a U MOACIUPOBAHHSL,
TEOPETUYECKOTO M DKCHEPUMEHTAIBLHOIO UCCIEIOBAHUS B IPOPEeCCHOHATILHOMN
JesITeabHOCTH

(k00 u Ghopmynuposka KomnemeHyuu)

HanmenoBanue MHAMKATOPA DOCTHKESHHS

Ucnionb3yembie cpeacTBa OICHUBAHUS
KOMIICTCHIIU N

OIIK-1.1. YcTHBIN ompoc, padoTa Ha MPaKTUYECKUX 3aHATHIX
[TpumeHsieT OCHOBBI €CTECTBEHHOHAYYHBIX U
OOIICHHKEHEPHBIX 3HAHHI B
npodeccHOHAIBHO IeSTeIbHOCTH

OIIK-1.2. Beinonnenne KoHTposibHBIX padoTt u /13
Penraer crangapTHele mpodeccuoHaIbHbIE
3a]auu ¢ IPUMEHEHHEM METOJIOB
MaTEeMaTHYECKOTO aHAIN3a M MOJICIIUPOBAHUS

OIIK-1.3. Brinonnenne KoHTposibHBIX paboT u /13, sx3ameH, 3auet
Hcnonp3yeT MeTo/IbI TEOPETUYECKOTO U
SKCIIEPUMEHTAITFHOTO HCCIIEA0BAaHMS 00BEKTOB
podecCHOHANBHON IEATEILHOCTH

5.2. TunoBble KOHTPOJIbHBIE 32JaHUA JIJIA IPOMEKYTOYHOM aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJBLHBIX BONIPOCOB (THIOBBIX 3a/IaHUI)
1Jis fu(pepeHIHPOBAHHOIO 3a4eTa

HanmenoBanmne CopepxaHue BOIIPOCOB (TUIOBBIX 3aJaHH )
Ne pasjenna TUCIUIIITUHBI
n/o
1 KomMmiiekcHble uncia u 3anuch KOMIUIEKCHOTO YUCIIa U IEHCTBUS HaJl KOMIUIEKCHBIMUA
MHOTOYJICHBI yrcnaMu B anrebpaundeckoii popme. ['eomerpruueckoe

IIPEICTaBICHUE KOMIIJIEKCHOTO YHUCIIA.
Tpuronomerpuueckas opma KOMIUIEKCHOTO yHcia. JledcTBus
HaJl KOMIUIEKCHBIMU YUCJIaMU B TPUTOHOMETPHUUECKOH (opMe.
W3Bneuenue anredpanyeckux KOpHEH U3 KOMIUIEKCHOTO YHCIia B
TPUTOHOMETPHIECKON opme. Haxoxenne KBaapaTHBIX KOPHEH

! TTosroputs myHKT 1 1718 KaK10# KOMIETEHINH, 3aKpEIIeHHOH B pasaene 1.




B anreOpandeckoi Gopme.

MHorouieHsl 0T KOMIUIEKCHOM nepemerHoi. Cxema ['opHepa.
Teopema be3y. IloHATHE KOMIUIEKCHOTO KOPHS Zo MHOTOYJIEHA U
JEJIMMOCTh MHOTOWJIEHA Ha Z — Zo.

OcHoBHast TeopeMa anredpsl. Kanonnueckoe pasznoxeHue
MHOTO4YJIEHA HA JTMHEWHbBIE MHOXKUTEIU.

CBOICTBO CUMMETPUH KOPHEW MHOI'OUJIEHA C BEIIECTBEHHBIMU
KOd(QPHUIHEHTaAMH.

BBenenue B
MaTeMaTUYEeCKUU aHaIn3

[Tonsatue MmuOXkecTBa. OTOOpakeHne MHOKecTB. OOI11ICe
MOHATUE (PYHKIUH.

[Tonsarue nocnenoBatenbHOCTH. CrIOCOOBI 3a1aHUS
nocieaoBareabHocTel. OrpaHMYEHHOCTD [TOCIEA0BATENbHOCTH.
[lonsTe npexnena nociae10BaTEIILHOCTH.

beckoHeuHO Masble MOCIe10BaTEIbHOCTH U UX CBOMCTBA.
[IpaBuia HaXOXAEHUS IPELIEIOB MIOCIEA0BATEIBHOCTEN U
MIPUMEPHI UX TPUMEHEHUS.

[Ipu3Haky cymecTBOBaHMs NPEAEIIOB MOCIEI0BATEIBHOCTEN.
[lonsTue QpyHkuny BeuiecTBeHHON nepeMeHHoN. CriocoOsl
3ananus ¢pyakuu. [pegen pyHkum.

[lonsaTne HENIPEpPHIBHOCTH (PYHKIMHU B TOUKE. DIEeMEHTapHBIC
(YHKLIMHU ¥ UX HEIPEPHIBHOCTh B TOUKAX 00JIACTH OIIpeIeJICHUs.
PackpeiTre HeonpeaeeHHOCTH TPU HaXOXKACHUH IIpeiena
(GYHKIIUH B TOYKE.

IIepBb1il 3aMeUaTeIbHBIN NPEIET U €r0 IPUMEHEHUE NIPH
HaXO0XJACHUHU IIPEIENIOB.

Bropoii 3aMeyaTenbHbIi MPEEIT U €ro UCII0Ib30BAHKE.
HatypanbHslit torapudM 1 TpeTuit 3ameyaTeabHbIN peien.
beckoneuHo mainble 1 0ECKOHEUHO OO0JIbIINE BEITUYHHBI.
CpaBHeHUEe 0ECKOHEYHO MaJIbIX BEJTUYUH.

Hcnonb30BaHne H5KBUBAJIEHTHOCTH OECKOHEYHO MaJbIX MPU
HaXO0XJACHUHU IIPEJIENIOB.

OaHOCTOpOHHME MTPENEbI.

ITonsATHe HENPEPHIBHOCTH (GYHKLIUU HA OTPE3KE.
N30nmrpoBaHHbIe TOUKH pa3pblBa U UX KJIACCU(PUKALUS.
PaBHOMEpHas HEMPEPBIBHOCTD.

HuddepenunansHoe
HCYHCIICHHEC byHKIII
OJHOI EPEMEHHOM

[TonsTre npousBoaHON PyHKIIMU B Touke. ['eomeTpuyeckuil u
(bu3nYecKuil CMBICI IPOU3BOIHOM.

O6mme npaswia quddepennupoBanus. [IpaBuio
muQepeHIIMPOBAHUS CIOKHON PYHKIINH.

[MpousBoanas norapudmuueckord pyHkIwn Y = l0gaX.
Jlorapudgmuueckoe nuddepenunposanue. [IponsBoHbie
CTETNIEHHOM U MOKa3aTeIbHOU QyHKINH.

IIpou3BoHbBIE OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKLIUH.
[Tonsitue obpatHoii pyHkuuu. Teopema o mpou3BoAHOMN
oOpaTHO! (yHKIIHU.

[IpousBonHbie pyHKINH, 3aJaHHBIX HEIBHO U MMApaMETPUUYECKH.
I'eomeTprueckne NpuIoKeHUs IPOU3BOAHON. Y paBHEHUE
KacaTeJIbHOW M HOPMAJIM K KPUBOM B TAHHOW TOUKE.

[Monsarue nuddepenmana ynkuuu. ['eomerprueckuii cMbIca
muddepennmana.

JIuneapuzauus pynkuuu. [IpuOarkeHHbIC BHIYACICHUS
3Ha4eHUs QYHKIHU C TIOMOILBIO €€ JIMHEAPU3ALIH.

CBoiicTBO MHBapHaHTHOCTH (GopMbI TuddepeHIrana npu
3aMEHE NMePEMEHHOM.




[TpouzBoaubie 1 U GepeHITHaIBI BHICIIUX MTOPSIKOB.

[TonsaTtue nokaneHOTrO 3KCTpeMyMa GpyHkuuu. Teopema depma.
Teopemsbl Posust, Jlarpanska u Komu.

IIpaBuio Jlonurans s paCKphITHs HEONIPEAEICHHOCTEH
pa3IMYHbIX TUIIOB.

®opwmyna Teinopa B popme [leano. Ee nokazarenbeTBo s
ciydast N=2.

Haxoxxaenne npoMeKyTKOB BO3pAacTaHUs U YObIBaHUS ()YHKIIUH.
HccnenoBanue QyHKIMM Ha BBITYKJIOCTh, BOTHYTOCTh M Ha
IKCTPEMYM.

HccnenoBanue xapakTepa KpUTUYECKUX TOUEK BTOPOTO
HOpsAJIKA.

AcumnToThl Tpaduka GyHKIUH.

OOmwmii 11aH ucciaenoBaHus MOBeIeHUS (PYHKIIMH U TIOCTPOCHUE
9CKHU3a rpaduka 1o XxapakTepHbIM TOYKaM.

Juddepennmansaoe
HCUHCIICHUE byHKIMIA
MHOTHX TIEPEMEHHBIX

[lonsTre QpyHKINM HECKOJIBKUX apryMeHTOB. CriocoOb! 3a1aHusl.
[Ipenen pyHKINMN HECKOIBKUX MEPEMEHHBIX B TOUKE.
HenpepeiBHOCTD (QyHKIIMY.

[ToHsATHe yacTHOM MPOU3BOAHON. I'eoMeTprUYeCKHid CMBICI
YaCTHOW NPOM3BOTHON ISl QYHKITUH JIBYX TIEPEMEHHBIX.
HuddepeHurpyeMocTb GYHKIUN HECKOIBKUX MEPEMEHHBIX.
[Tonnsiii muddepennuan u ero cBs3b ¢ MpUpaieHueM (QyHKIUH.
YacTHble TPOU3BOHBIE CIOKHBIX U HESBHBIX (DYHKLIUN
HECKOJIbKUX [TEPEMEHHBIX.

[TonsATHE TOUKM FKCTpeMyMa (PYHKLIUU HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumbie ycoBHs 3KCTpeMyMa.
JlocTatouHsle ycioBus 3kcTpemyma. VccnenoBanue GyHKImit
Ha SKCTPEMYM.

[Tonstue ckanspHoro nois. IIpon3BogHas no HanpaBICHUIO.
I'pagueHT QyHKIMN HECKOJIBKUX NEPEMEHHBIX U €T0 OCHOBHOE
CBOMCTBO.

IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THIOBBIX 32/1aHMUH)

IS DK3aMeHa

/i

HanmenoBanue
paszzaena JUCUUTUIAHBI

CogepxaHue BOIIPOCOB (TUMIOBBIX 3aJaHH)

Heonpenenennsiii
UHTErpaj

[TonsiTre nepBoOOpa3HOI U HEONPEIEICHHOTO UHTETpaa.
Teopema o nepBooOpa3HO HEMPEPHIBHON (YHKIIUH.
[Ipocreiinrie 1 OCHOBHBIE CBOMCTBA HEOMIPEIETIEHHOTO
UHTErpana.

Tabnuia OCHOBHBIX HEONPEIEIEHHBIX HHTETpasioB. TabnuuHoe
UHTETPUPOBAHUE.

WHBapnaHTHOCTH HEONPEIETICHHOT0 HHTErpasia py 3aMeHe
nepeMeHHoOi. [IpeoOpa3oBanne HeoNpeAEeIeHHOTO HHTErpaja
MoABEICHUEM 101 3HaK qudpepennmana.

IloncraHoBKa B HEONIPENETIEHHOM UHTETpAJIE.
TpuronomeTpuueckue NOJCTaHOBKH.

WHTerpupoBanye 1o 4acTsIM B HEOIPEAEICHHOM UHTETpAJIE.
Paznosxenue npaBUIbHOM pallMOHATBLHON (YHKITMN Ha
npocTenime Apoou.

HuTterpupoBanne npocteimmx apodeit. aTerpupoBanue
panMoHaNbHBIX (QYHKIIMHA.

WHTerpupoBaHne painoHaIbHO-TPUTOHOMETPUYECKUX




BBIPAYKECHU .
HHTerpupoBanye NpoCcTeNINX HPPALMOHAILHOCTEN.

OnpeneneHHbId HHTErpall

IlonsTue onpeneneHHoro uHTerpana. Teopema o
CYLIECTBOBAaHUM U €JMHCTBEHHOCTH OIPEEICHHOTO UHTETpaIa.
CBolicTBa ONpeIeICHHOr0 HHTErpaa.

[Ipon3BoHas onpeaeneHHOro NHTErpana Mo BEpXHEMY IIPEeILy
unterpupoBanus. Dopmysna Hetotona-JleitoHua.

®opmysa MIHTETPUPOBAHMSI 110 YAaCTAM B OIPEAEIEHHOM
UHTErpae.

3aMeHa [IepeMEHHOM B OIIPEIEICHHOM UHTETpaIe.
Omnpeaenenue miomaau GUrypsl 1 oo0beMa Teaa Ha OCHOBaHUHU
MIPUHLIMIIA UCYEPIIBIBAHMS.

Haxoxaenue miomazaei Gpuryp ¢ nomMoIibio oInpeaeaeHHOro
UHTErpaa.

Beruuciienue 065eMOB Tell BpaleHUs C TOMOLIbIO
ornpezeneHHoro nurerpana. Haxoxnenne o0beMoB 110
IJIOLIAIM NapalIeNIbHBIX CEYEHUH.

Haxoxnenne UMHbI yTu KPUBOW € ITIOMOIIBIO ONPEEIECHHOTO
UHTErpana.

OO01as cxema NIpUMEHEHUS ONPEIEIIEHHOT0 UHTErpaia npu
pELICHNN IPUKIJIAJHBIX 3a/1a4.

HecoOcTBeHHbIH nHTErpan nepsoro pojaa. CXoaumMocTs U
pacxoauMocTh. Teopema cpaBHEHUs I HECOOCTBEHHBIX
WHTETPAJIOB C HEOTPUIIATETLHOMN MOIBIHTETPATLHON (PYHKITHEH.
Teopema 06 aGCOMOTHOM CXOAMMOCTH HECOOCTBEHHBIX
MHTErpajioB NepBOro poja. AGCOIIOTHAs U YCIOBHAS
CXOAUMOCTb.

Omnpenenenue U TeopeMa CyIecTBOBaHUS ABOMHOTO UHTETpaa.
CaolicTBa IBOMHOIO MHTErpaa.

['eomeTpryecknii CMBICT ABOMHOIO MHTETpaA.

Huddepennunanbble
ypaBHEHHS

[TonsaTne 06bIKHOBEHHOTO JU(PepeHIINaTBHOIO YPaBHEHUS
Ooay). o4y 1-ro nopsaka. OqHOPOIHBIC, TUHEHHBIC
ypaBHEHMs U YpaBHEHUS B NMOJIHBIX nudepenmanax. OY
BhICIIKX NOpsaAKoB. Teopema Ko, ocoOble pemieHus.
ITonmxenne nopsaka OY. JInHeliHble OTHOPOAHBIE U
HEOJTHOPOJIHbIC YpaBHEHUSA. JIMHEHbIE YpAaBHEHUS C
MOCTOSIHHBIMU K02 (ppunimentamu. YpasHenus Ditnepa. Kpaepbie
3amaun. Hopmanessle cuctemel O/1Y, METOIBI MHTErPUPOBAHUS.

KpatHbie uHTErpabl

Omnpenenenne u cBOWCTBA ABOMHOIO M TPOMHOIO UHTETPAJIOB.
CrniocoObl BEIYHMCIEHUS KPATHBIX HHTETpasIoB. [ eomeTprueckue
1 pU3NYECKUE PUIIOKEHUS] KPAaTHBIX HHTETPAJIOB.

YucoBble psiibl

Uucnosslie psiapl. CXOAMMOCTD U pacXoauMocTh. HeoOxoaumbIii
MPU3HAK CXOIUMOCTH psia

Psapl ¢ mosoxuTenbHBIMY YiieHaMu. Teopema cpaBHEHUS.
[Tpu3nak [lanambepa CXOAMMOCTH psiJia C MOJTO0KUTETbHBIMH
qJICHAMHU.

Panukanbubiii npuszHak Komm cxoaumoctu psija c
MOJIOKUTEIBHEIMY YJICHAMH.

HNHTerpanbHblii NpU3HAK CXOAUMOCTH PSAAa C MOJOKUTEIbHBIMU
qJICHAMHU.

[TonsTue ocTaTka psiaa. 3agauya BEIYUCICHUSI CYMMBI psijia C
TAHHOU TOYHOCTEIO.

Teopema 0 paBHOCXOAUMOCTH PSAIAOB C MOJOKUTEIBHBIMU
qJICHAMHU.




3nakouepenyromecs psaasl. Teopema Jleitoauma. 3agavya
BBIUHUCJICHUA CYMMBI 3Ha1<0qepezny10meroc;1 pﬁ,ua C II&HHOfI

TOYHOCTBIO.
AOGcomIoTHas U yCIOBHAs CXOIUMOCTb YHUCIIOBOT'O Psijia.
6 QOyHKIMOHAIBbHBIE U ®dynkuuoHanbHele psiibl. O6nacte cxonumoctu. [lonsrue
CTEIICHHBIE PSABI paBHOMepHOM cxoguMocTy. [Ipu3Hak paBHOMEpHOU
CXOOUMOCTH.

OcHoBHBIE TE€OPEMBI O (DYHKITMOHAIBHBIX PsIIax.

Crenennsie psaasl. Teopema Abens. O6macTb CXOAUMOCTH
CTENEHHOTO psija.

CBolicTBa CTENIEHHBIX PSAIOB.

[IpencraBnenre pyHKINUN B BUE CTEIIEHHOTO psia. Y CIIOBHE
paBeHCTBa QYHKIIUM cyMMe ee psa Tewmopa.

Paznoxenne B psag Teinopa mo creneHsm X GyHKIUN

y =e*, y=C0SX, Y=Sin X. BuHoMHanbHbIi ps.

HpI/IMeHeHI/IH CTCIICHHBIX PsAOO0B.

7 Psinb1 m mpeoOpazoBanue Tpuronomerpuueckuit psa. Pag @ypbe 1aHHON NEPUOIUYECKOU
®dypne GbyHKIHN.

Teopema o cxogumocTH psajna ypbe sl KyCOUHO-TIIA KON
MIePUOINICCKON (DYHKITUH.

Paznoxxenue B psin @ypbe UETHBIX U HEUETHBIX (PYHKIIUM.
PasnoskeHune 1o cuHycaMm MM 110 KOCMHYCaM Ha ITOJIYIIEpUOJE.
Psaner @ypee ans nepuoanueckux GyHKIUN ¢ TPOU3BOIBHBIM
IIEPUOJIOM.

Wnterpan @ypse. [Ipeodpazosanne @ypre. MHOTOMEpHOE
npeoOpaszoBanue Oypoe.

8 OnepannonHoe [IpeoOpaszoBanue Jlamnaca. Opurunan u uzoOpaxenue. Teopema
VCYHCIICHHE €IMHCTBEHHOCTH JUIsl mpeoOpa3oBanust Jlamnaca. [psamas u
oOpaTHas 3a/1a4i ONEepPallMOHHOTO UCUHUCIICHHUS.

N3o6paxenust pynkuuii 1, sin t, cos t.

CoiicTBo nuHeHOCTH NpeoOpazoBanus Jlannaca. Teopema
10100Ms1 ¥ IPUMEPHI €€ IPUMEHEHUSI.

TeopeMa cMelleHUs U IPUMEPBI €€ TPUMEHEHHUS.

Teopema o nuddepenmpoBanny N300paxeHUs.

Teopema o nuddepeHrpoBaHNM OpUTHHAIA.

Teopema 00 MHTErpUPOBAHNUN OPUTHHAJIA.

IlonsATHE CBEPTKU ABYX OpUTrHHAIOB. Teopema O CBEpTKE.
Pemenue oOpaTHO# 3a/1a4 OMEPAIMOHHOTO UCYUCIICHUS JITIST
panMoHaNBHBIX N300pakeHHI.

OrnepanMoOHHBII METO PEIICHUS TUHEUHBIX
mudQepeHIHanbHbIX YPABHEHUH U CUCTEM C ITOCTOSIHHBIMU

K03 ULeHTaMH.

[Tonsarue nepenatounoit pyuxuu. Marerpan droamens.
Teopema 3anazasiBanus. M300paxenrne uMyabCHON QYHKIIMH.
@ynkius Jupaka u cMbIc niepe1aTOYHON QYHKITUH.

3amayu B 3K3aMeHaIlMOHHBIX OMiIeTax
sin 3x X
dA+x)2dx | X ey
Brrancnnuts HEONpeIeIeHHbIE HHTETPAIbL: I %) : I cos’3x IXZ —5x+4
. J~3\/;+4x2 ~54 '[ 3xdx , I dx
dx . 22 A2 i1 Icos 4xdx’ Jx =3/x | sze‘xdx.

dx

dx
Im J’(x2 —2X+5)e”




2 3 1 ©
J'x3dx J'—Z dy jxexdx Id_f
. BeruucnauTh onpeneneHHble UHTErpaibl; -1 c2Y - y—8’ 0 LX)
2. Haiitu nomanb Gpurypsl, orpaHUYEeHHON OJTHONM apKOM HIUKJIOHUIbI

|

x=a(t=sint),y =a(l—-cost) ; grpeskom ocn aberce.

_ 3 _ HC]
3. BBIYHCIIHTH TUIOLTAAb QUIYpPBI, OFPAHHYEHHON acTponoi X —aC0s Ly =asint,

2 _ 3 o o _
. Beraucnuts anuny gyru kpusoit Y =X oTceueHHOM mpsaMoi X = 4/3
. Beruucnutb 00beM Tela, NOJIy4eHHOTO MPU BpallleHUH BOKpYT ocu OX (urypsl,
OrpaHU4YeHHOU KpuBbIMU Xy=4, x=1, y=4, y=0.

o1~

y sy =INL=X2) Gy _
. Haiitu nnuHy nyru KpuBo ot x=0 o x=1/2.
7. Beraucnuth 00beM Tella, MOJYyYeHHOTO MPHU BpalieHuu BOKpyr ocu OX Qurypsl,

(o]

_ 2
orpanmuenHHoi muaneit Y = (X+4)°,
8. Haiitu mnomane ¢urypsl, Jiexamieil B mpaBoil MOJYIIOCKOCTH U OTpaHUYCHHOU

2 2 _ 2 _
okpyxuoctsio X Y =8 i napabonoit ¥ =2X,
2 T3
o y=7 (X_l)3 o X =1
9. BEIYMCINTG JUIMHY OyTH KpUBOH 3 OT ToukM ¢ abcruccoil 1 =+ 110

TOUKH ¢ abcmuccoii X2 =9

10.BBIYMCIUTE LAY TyTH KpuBoit Y ~ V (x+1)°(-1<x<1)

11.Berauciuth 00beM TeNa, MOTYYSHHOTO MPU BpallleHUH BOKPYT ocu OX (UTypBHI,
X=0,y=0,y =cos x

-1 o o o
[ ay - gmfax + [ dy [ fdx

OFpaHI/IquHOf/'I JIMHUAMHA

12.I3MeHUTh NOPSAIOK HHTETPUPOBAHUS

13. BEIYUCIIUTE: JTD (12x%y? + 163y dxdy. Dix =1,y =xLy = —*-.-'E.

14 Haiitu  mnomaas  QuUrypbl,  OTpaHMYEHHOM  3aJaHHBIMM  JIMHHUSIMU:
¥ :i}}:: =1-ng}.‘ = 3_,_1}.' =4

15.BeranciuTh TBOMHON MHTErpall I, G2x®y® + 1827y )dxdy. Dix =1,y = 2%y = Vxlx = 0),

I, & + y*dxdy.D:y =3x%y = 3.

o o ’ z ? Fo ? 2
16.BIaicIuTh TPOIHOH HHTErpam Ml &+ v +2%dxdydz, V:-1<x<00sy<12<z 3

JIII; JLijJt?:ﬁ_l_i_'_f:Lx:UJJ_::[IJz:EI_

1A

17.Pemnte ypaBHEHHS C pa3aesIONMMUCS TepeMeHHbIMH: 4xdx-3ydy=3Xx2ydy-
2Xy2dX, 2x,1 - yZdx + ydy = 0, ey(1+x2)dy-2x(1+ey)dx=0.

18.HaiiTu yacTHOE pelieHre ypaBHEHUN, YIOBIETBOPSIOIIEE HAYaJIbHOMY YCIOBHIO:
2xdx-ydy=y2xdy-x2ydx, y(2)=-3.xy(1+x2)y’=1+y2, y(1)=-1.

19.Pemute omHOpoHBIC YpaBHEeHUs: (X+y)dx+xdy=0, y’=(2y+x)/(2X-Y).

20.Haiitn pemenne 3amaun  Komm jgma  nmHEHHOTO  auddepeHnnaIbHOro
ypaBHeHHs: y’+ycosx=e-SinX, y(n/2)=0.

21.Pemuth 3amady Komm moHMKEHHEM MOpsaKa: y'v = *“’i"”:, y(1)=0, y’(1)=1,
y”(D)=-Ly”"(1)=2.

22.Pemuts 3anauy Komu nonmwkenueM nopsaka: y> =128y3, y©) =1,y'(0) = 8.

23.Pemuth 3amauy Komm jisi nmuHeiHoro nuddepeHnnanbHOoro ypaBHEHUs: 2-T0O
nopsJiKa ¢ MOCTOSIHHBIMU K03 dunmentamu: y’’ -7y +6y=0, y@) =2,y'(0) = 0.

24 Pemuth InWHEWHOE HeOAHOpomHOe nudQepeHnraibHOe ypaBHEHUE: V-
4y’+5y=(16-12x)e™.




o o "'=3x — 4
25.Haiitu obiiee pemenue cucteMbl audepeHImaibHbIX YpaBHECHUMN: [‘; _ J‘:_ 7; :

2

== —
=1 gy Tn+1)

26.Haiitu cymMy psjia Wil YCTAHOBUTDH €0 PACXOJUMOCTh: Y

27.Haiiti cyMMy psa WM yCTaHOBHUTH €TO PACXOAUMOCTb:Ex_, —.
28.WccnenoBaTh Ha CXOAMMOCTH PSIIIbI, HCIOJNB3ysSd TPU3HAKH CpPaBHEHUS:

T
coz* T:I zinn

2=
tim=1

== ———
n=1l gmin? ni-3

29.MccnenoBaTh psii Ha CXOAMMOCTB, MCIOJIB3YS paJMKalbHbIA Tpu3Hak Koru:

.. n*
- (.nﬂ.)
n=1lan+1 '

10" n!

30.UccnenoBath Ha CXOAUMOCTH Pl 10 NpusHaKy Jamambepa: 3.7 —-.

31.[lpumensist mpU3HAK CpaBHEHHUS W MHTETrpanbHbIi mpusHak Komm, uccrienoBartsb
Ha CXOAUMOCTb pAI: T -

Fran-5yiniEn-7
32.UccnenoBath Ha  aOCONMIOTHYIO W YCJIOBHYIO  CXOIMMOCTb  PSIJIBIL:
—™ S e

E“=li’!‘—i’!:+ll

=

n=2

(n+1jinn’

33.Haiitu cymmy psima: Tz_.

oo
ni-sn+4’

34.VccnenoBaTh psia HA CXOAUMOCTh: ¥,

A+l e {:n—i)“' - 1
)

35.UccnenoBaTh Ha YCIOBHYIO M aOCOJIIOTHYHO CXOIAUMOCTH: :.;1{—13*‘-*1%,
E::l{_l:] n2 .

36.Haiitu HHTCPBAJI CXOOMMOCTHU CTCIICHHOI'O psAda U UCCIICAOBATh HA CXOOAUMOCTD
Ha KOHIIaX MHTEpBajia CXOIUMOCTH Yy, ,——, T EX

In-1 ns®

37.Pa3noxuth QyHKIMIO B psia MakiopeHa 1Mo CTENeHsIM X, UCTOJb3ysl U3BECTHBIC

Pa3NoKEeHHMsl, yKa3aTh 00JACTh CXOAUMOCTH: ——

Worxd
38.Brruncnuth IpUOIMKEHHO ¢ YKa3aHHOM CTEMEHbI0 TOYHOCTH O: /7,5 = 1072,
1 d
39.Beruncauts uHTErpai ¢ ToyHOCTHIO 10 0,001: [ %

m R+l

40.HaiiTi 001aCcTh CXOAUMOCTH psifia: Fx, x"tg —.
xem IR
Inw4"

41.Haiit 061aCTh CXOUMOCTH psiia: i,

I.T:—:

42.Haiitu cymmy psiga: £y_,

nn+1y’

43.Haiitn cyMMy psifia: Z3oo(n + 1)x"2,

44 Paznoxuth QPyHKIUIO B psig MakiopeHa: x3/27 — 2x.

45. BBIYMCIMTE MHTErPA ¢ TOYHOCTBIO 10 0,001: [ xsinxdx.

46.Paznoxuth B psaag Dypee nepuoguyeckyro ¢ mepuoaoMm 21 ¢yHkuuio f(X),

- L, —T = .
3aJ[aHHYI0 Ha OTpesKe [-T;m]: £(x) = |, o o ;:_:S i

47.Paznoxuth B psiag Dypbe B ykazaHHOM HHTEPBAJIC MEPUOAMYECKYIO (YHKIIHUIO
f(x) c mepuogom 2I: flx) =1—Ixl,. -3 =x <3,1=3,

48.Paznoxuth B psag Dypbe ¢yukuuio f(x), 3amannyio Ha wuaTepBane (0;7),
MPOJIOKUB €€ YETHBIM U HEUETHBIM 00pa3oM: f(x) = (x + 1)°.

49.Paznoxuth B psin Pypbe NepUOIUUECKY0 (PYHKIMIO, 3aJJaHHYI0 Ha MHTEpBaje

bl niepuona. Iloctpouts rpaguk QyHkiuu. Hailitu cymmy noiay4yeHHOTO
f{xj_{—_r+1,—3~=:_r5[]
psna. - 20 <x=3,

50.Paznoxuts ¢yHkmuio B psig Oypbe Mo KOCMHycaM M CHHYcaM (IIPOJOJIKHUTH
YeTHBIM M HEYETHBIM 00pa3oM Ha CHMMETpUYHBIM uHTEepBan). I[locTpoutsb
rpaduk QyHKIMH: flx) = x/20 < x <2,

51.Paznoxuth QyHKUMIO B psit Dypbe: f(x) = cos 7. (—mm), T = 2x.




P x=1
0,x =1

53.Haiitu cunyc- 1 KocuHyc-mpeodpazoBanne Dypobe: flx) = I

52.Hanucatp unterpan Oypwe 11t GyHKIuu: fx) = I
chx,0 = x=m/2
O.x>=m/f2

54.HaiiTu opurruHai rno 3aJaHHOMY H300paKeHUI0: ————.
(P+1(pi+4p+5)
55.0mnepallMOHHBIM ~ METOJIOM  pemuTh 3agady Komm 11 0OBIKHOBEHHOIO
nuGPpepeHIranbHOro ypaBHeHU:Y + 2y +10y = 2e 7 cos3t,y(0) = 5,y'(0) = 1,
56.0mnepalliOHHBIM METOJIOM PELIUTh CUCTEMY IU(epeHIUaTbHBIX YPABHEHUIA:
IJ." =3x+5v+2
y=3x4+y+1'x(0) =0.9(0) =2,



5.3. TumoBble KOHTPOJIbHBbIE 3aJaHusA (MaTepuajbl) ISl TeKyIIero
KOHTPOJISl B ceMecTpe

Texywyuit Konmpoasb OCYIECTBISIETCS B TEUCHUE ceMecTpa B opMe HaIlMCaHUs
KOHTPOJIBHBIX padoT u 3amutsl MJ13.

3ammra MJI3 nmpoBoauThes B (popmMe yCTHOTO Ompoca CTyACHTA TI0 BBIMTOTHEHHOM
paboTe W HampaBjieHa Ha MPOBEPKY CTENEHM YCBOCHHUS MaTephalia U TOHUMaHUS
TEOPETUYECKUX CBEACHUM, HCIONb3YEeMbIX B TPOLECCE BBIMOJIHEHUS PabOTHI.
[IpumepHbIe TEMaTUKa U COCTAB KOHTPOJIbHON PaOOTHI:

Brluncnenne npenenoB Mociaea0BaTEIbHOCTH.

IIepBbIil ¥ BTOPOU 3aMeYaTEIbHbIC IIPEIEIIBI.

Boruncienue npon3BojHON PYHKIIUU OJTHON IEPEMEHHOM.

[IpaBuiio Jlonurans.

DYHKIMY MHOTHUX MTEPEMEHHBIX.

HeonpeneneHnHpiil nHTErpal.

OnpeneneHHbIi HHTErpal.

YucnoBble PAJIBL.

O YHKIIMOHAJIBHBIE PSIBI:

1. Haiitu uHTEpBaJl CXOAMMOCTH CTETIEHHOTO PAJla U UCCIEI0BaTh HA CXOIMMOCTh Ha KOHIIaX

(x+1)"
MHTEPBaIa CXOAUMOCTH 2y =g (22) ", B2,

nat

2. Paznoxuth QyHKIUIO B psii MakiopeHa 1o CTEeNeHsIM X, UCI0JIb3Ysl U3BECTHBIE Pa3IOKEHNUs,

yKa3aTh 00J1aCTh CXOJIMMOCTH: %
BBIYNCINTD MPUOITIKEHHO C YKA3aHHOI CTeNeHbIo TOYHoCTH &: 2,8 = 1072,
4. BpryncnuTh HHTETpa ¢ TOYHOCTHIO A0 0,001: f;’s e _ix:dx.
Paznoxuts QyHKIMIO B psg JIopaHa B OKpeCTHOCTH TOUKH 20=2: f(z) = zcos ﬁ

HudbdepennnansHbie ypaBHEHUS:
1. PemmTe ypaBHeHHE C pa3AeNsIONIMICS MEPEMEHHBIMU: Y -X2y=2XY.
2. Haiitu yacTHOE pelieHre ypaBHEHHUs, YA0BIETBOPSIOLIEE HAYaIbHOMY YCIOBHIO:

xydx + (1 +y* W1+ x%dy =0, y(v8) = 1.

3. Pemmrte omHOpoaHOE ypaBHEHHE: XY =Y+2X.

4. Haiitu perenue 3anaun Ko s nmuHeiHoro quddepenimanpaoro ypapaenus: Y +(2y/X)=Xx,
y(1)=0.
Penmuts 3anady Konm monmkennem nopsaka: y"=3+c0s22x, y(0)=0, y’(0)=2, y’’(0)=-1.
Haiitu o61ee pemenue nuddepeHaibHOro ypaBHEHUS OHMKEHUEM Mopsaaka: Xy +y ’=1.
Pemmts 3anauy Komm nonmkenneM nopsaaka: 4y°y =y*-1, y(0) =+Z,y'(0) = —.

© N o

Pemts 3agauy Koumu st auHeiHoro quddepeHaibHoro ypaBHEHUs 2-T0 MOPSIIKa ¢
MOCTOSTHHBIME Koddunuentamu: Yy’ +8y’+16y=0, »(0) =1.y'(0) = 0.

9. Pemuts TuHelHOE HeoaHOpPOAHOE AU depeHIanbHoe ypapHerue: Y +3y” +2y’=1-x2,
'
x =3x+2y
10. HaiiTu obuiee pemenre cucteMsl JudQepeHIInaIbHbIX YpaBHEHUH]: {v“ —3x 4 4;.
Psansr Oypse:

1. PaznoxuTts B pan Oypbe nepuoandeckyro (pyHKINIO, 3alaHHYI0 Ha HHTEpBaJIE JJIMHBI
nepuona. [Toctpouts rpaduk Gyakmuu. HailTu cyMMy moJry4eHHOTO psijia.



3—2=<x=10
f(x) = {—Ex,l] <x<2.

2. Pasnoxuts QyHKUMIO B pan Pyphe 110 KOCUHYCaM U CHHYcaM (IIPOJOJKUTh YE€THBIM
HEYETHBIM 00pa30M Ha CHMMETPHUHBIH uaTepBan). [loctpouts rpaduk GyHKIuH:
flx)=4—x0<x= 2

3. Paznoxuts Gpynxuuio B pag Oypee: f(x) = shx, (—m;m),T = 2.

_(e™,x =0
4. Hanucatb unterpan ®ypoe s gynxuun: f(x) = 0x<p0 =0
nx, 0 = x <
5. Haiitu cunyc- 1 Kocunyc-peodpaszosanue dypoe: fx) = {Hm:] x ::; T

OnepalrioHHOE UCUHCIICHHUE.

Kpumepuu oyenku KonmpoavHoil pabomupl. KOHTPOJIbHAs padoTa OLIEHUBAETCSA
o 5-THOAJUIBHOM WIKane: 2 — HEYAOBJIETBOPUTENBHO, 3 — YJIOBJIETBOPUTEIBHO, 4 —
XOpOLLO, 5 — OTJIMYHO.

5.4. Onucanue KpUTEpPUeB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLleHUBAHMS
[Ipu mpomexxyTouHoi arrectannu B ¢dopme aud@epeHIInpOBaHHOIO 3a4eTa U
AK3aMEHOB MCTOJIB3YeTCs CISAYIOMmas ITKaja ONCHUBAHUS: 2 — HEYIOBJICTBOPUTEIHHO,
3 — YIOBIETBOPUTEIHHO, 4 — XOPOIII0, 5 — OTIIMYHO.

KpI/ITCpHHMI/I OLCHUBAHUA IIOCTI/I)KGHI/Iﬁ MOKa3aTelIeh SIBISIOTCS:

HaunmeHnoBanme
noka3arTens
OIICHUBAHUS
pe3ynbrata 00y4eHus
10 JTUCITATIIINHE

Kpurepuii onieHuBanus

3Hauus

3HaHuWe Teopuu TpenenoB, AuddepeHHHanbHOr0 M WHTErpajJbHOIo
ucuucineHuss  QyHKUUH ~ OOHOM  mepeMeHHOW,  AuddepeHInaIbHOro
UCUMCIIEHUS  (QYHKIMM  MHOTMX  TEPEeMEHHBIX,  TEOPHUH  PAIOB,
g depeHIMATbHBIX YpaBHEHUH, ONepalliOHHOT0 UCUHUCTICHUS

OOBeM 0CBOEHHOT'O MaTepHasa

IlonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3I0KEHUS U HWHTCPIIPpETANN 3HAaHUM

YMmenusa

YMeHue pemnath 3a7aui TEOpUH MpeiesoB, MU epeHIIHaTbHOTO U
MHTETrpaJbHOTO UCUUCICHHS PYHKIMNA OTHOM MepeMeHHOMH,

Qg depeHInanbHOT0 HCUUCTICHNS (YHKIIMNA MHOTUX TTE€PEMEHHBIX,
UCCIIEIOBaHUs psAoB, MU depeHIHaTbHBIX YpaBHEHUH, ONepalliOHHOTO
HCYUCIICHUS

YMeHHe NPOBEPATh PEIICHUE U aHAJTM3UPOBATh PE3YNIbTATHI

HaBbixkn

BJ'Ia,Z[CHI/IC HaBbIKaMU MMPUMCHCHUA AaHAJTIUTUYCCKUX MCTONOB PCILICHUA
MaTeMaTUYCCKUX 3a/1a4 B HpO(l)eCCHOHaHBHOfI JCATCIIBHOCTH

KauecTBO BRIIOIHECHUS HCCJIeIOBaHUM 00BEKTOB HpO(bCCCHOHaHBHOﬁ
JCATCIIBHOCTH

CaMOCTOSTENHHOCTh BBITIOTHEHUSI UCCIIEIOBAaHUI O0BHEKTOB
poeCCUOHATBHON IEATETLHOCTH

Ornenka npernogaBarcjicM  BBICTABJISICTCA  HMHTCIpaJIbHO C y‘léTOM BCECX
IoKasarejien u KPpUTCPHUCB OLICHNBAHMA.




Ornenka chopMHUPOBAaHHOCTH KOMITETCHIIHH 110 TTOKA3aTEI0 3HAHMUS.

Kpurepuit YpoBEeHb OCBOEHHUS U OLICHKA
2 3 4 5
3HaHHUE Teopun He 3naeT Teoputo 3HaeT IEMEHTbI 3HaeT OCHOBHBIE 3HaeT TEOPHIO
npeenos, MPENeIoB, TEOPHUU MPEACTOB,  [IEMEHTHI TCOPHH  |TPEICIIOB,
nuddepennuansaor | AMbpepeHuHanbHOr | au(p(GEpeHINaTbLHOT | IPENENOB, nrddepeHIHaTEHOTO U
O U UHTETPaJbHOr0 | O M MHTETPAILHOIO |0 M UHTErPAILHOTO  |IU(PepeHIHanbHOT [MHTErPAIbHOTO
HACUYMCIICHHS WCYHCTICHUS HCYHCIICHUS 0 W MHTETPAIFHOTO |MCYUCIIEHUS (PYHKIIUN
(GYHKIMIA OTHOM (hyHKIUI OHOMN (hyHKIUI OHOMH HUCYHUCIICHUSA OJHOM NEPEMEHHOM,
HIEPEMEHHOIA, TIepEMEHHOM, TIepEMEHHOM, (GYHKIHA OTHOM nuddepeHnTaTEHOTO
nupdepennmansaor | AUdPepeHtmanbHOr |MudpHepeHIMATLHOT (MEPEMEHHOM, ucuncneHus GyHKui
0 WCUMCIIEHHUS 0 ACYHCIICHUS 0 ACYHCIICHUS g hepeHInaTbHOT [MHOTHX IEpEMEHHBIX,
(yHKIMI MHOTHX (GyHKIMIE MHOTUX ~ |(DYHKIIMH MHOTUX |0 UCUYHMCIICHUS TEOPHUH PSJIOB,
HepEMEHHBIX, MePEeMEHHBIX, MIePEMEHHBIX, ¢GyHKIMA MHOTHX | 1ud depeHIInaTbHBIX
TEOpUH PALIOB, TEOPHUH PSJIOB, TEOPHUH PAJIOB, MEPEMEHHBIX, YpaBHCHUH,
muddepenrmansupx | MM PepeHtranbubix |1ndGpepeHIranbHbIX |TEOPUH PAIOB, OTIEpPAIIIOHHOTO
ypaBHEHHIA, YpaBHCHUH, ypaBHEHUH, nud depeHIMaTbHBI |UCUNCIICHUS
OTIEPAITHOHHOTO OTIePAIIOHHOTO OTIePAIIIOHHOTO X YpaBHEHHH,
UCYUCIICHUSA HCYHCIICHUA HNCYHNCIICHUA OIepauOHHOI0
WCYHCIICHHSI
O06bem ocBoeHHOro | He 3Haet 3HAET TOIBKO 3naer marepuan  |OOnamaer TBEPABIM U
MaTepuana 3HAYUTENHHOM YacTH | OCHOBHOM MaTepHUall | TUCIUILIMHEI B TIOJTHBIM 3HAHUEM
MaTepuana JUCTIATUTAHBI, HE IOCTATOYHOM MaTepuaia JUCIUTLIN-
JTUCIUAIIIINHBI YCBOUII €T0 ,I[eTaHefI 00nLeMe HBI, BJIaJACCT OOIIOJIHHI-

TCJIbHBIMM 3HAHUSIMHU

IlonHOTa OTBETOB Ha

He JacT OTBCTHI HA

Jlaet HemoOJIHEIS

JlaeT oTBeTHI Ha

JlaeT mosHEIE,

BOIIPOCHI OOJIBIIMHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE BCE|pa3BEPHYTHIE OTBETHI
BOIIPOCOB BOIIPOCHI - TIOJTHBIE Ha TTOCTaBJICHHBIE
BOIPOCHI
YeTKoCTb H3naraer 3nanus 6e3 |Msnaraer 3manms ¢ |M3naraer 3HaHusS W3maraer 3uaHus B
U3JI0KEHUSA U |JIOTHYECKOM HapyIICHUSIMH B 0e3 HapyIIeHUl B |1OrMYecKoif
HHTEpIpETAlMy  |[OCIEI0BATENBHOCTH | JIOrHYECKOM JIOTHYSCKOM MOCIICA0OBATCIHLHOCTH,
3HaAHUN IIOCJIEA0BATEBLHOCTH |IIOCIICA0OBATECIIb- CaMOCTOATECIBHO UX
HOCTH HUHTEPIIPETUPYS U
aHaIM3Upys
He numoctpupyer | BolmonHsier Brmmonnser Beinonssier
HU3JI0KECHUE MTOSICHSTFOIIINE CXEMBI | TTOSICHSAIOLIUE MOSACHSIONINE PUCYHKU
MTOSICHSFOIIIMU 1 PUCYHKH PUCYHKHU M CXEMBI  |A CXEMbI TOYHO U
CXeMaMu, HC6pC>KHO ncC KOPPEKTHO U AKKYypaTHO, paCKpbIBasi
pUCyHKaMHU U olINOKaMH IIOHSITHO IMOJIHOTY YCBOCHHBIX
puMepamu 3HAHWH
Hesepno uznaraer u | [lomyckaet I'pamoTHO 1 11O I'pamOTHO ¥ TOYHO
WHTEPHPETUPYET HETOYHOCTH B CYLIECTBY W3jaraeT 3HaHus,
3HAHMS W3JI0KEHUH U HW3JIaracT 3HaAHUS JIenaeT
HHTEpIIpETalin CaMOCTOATEIbHEIC
3HAHHUHI BBIBOJIBI

Ornenka c()OpMHUPOBAHHOCTH KOMIIETESHIIMH 110 ITOKA3aTeIII0 Y MCHHUS.

Kpurepuit YpoBEeHb OCBOEHHUS U OLICHKA
2 3 4 5
YMenue pemath He ymeer pemiars Homyckaet YMmeert pemaTth bezommbo4HO peraet

3aa4u TEOpUn
IIPE/ICTIOB,

Qg depeHIraIbHO
roH

3a/1a4¥ TeOpUn
TIPEeJIeIIOB,

b hepeHIHaTBEHO
rou

HCTOYHOCTHU B
pelueHuy 32124
TEOPUH IPEJIEIIOB,
g depeHraIbH

3a]1auu TEOPUHU
peJIeNoB,
muddepeHmanb
HOTO U

3a/1a4¥l TeOpUHr
IPEeICIIOB,

b hepeHIaTEHOT
0 ¥ MHTETPAITBHOTO




MHTErpajibHOrO MHTETPAIbHOTO oro MHTETPAIbHOTO | UCUUCIICHUS
HCUMCIICHUS UCUYHCICHUS MHTETPAILHOTO UCUYHCICHUS (GYHKIMHA OTHOM
GbyHKIMH OJHOM yHKHi OJIHOH UCUHCIICHUS yHKImi OJIHOH | TIePEMEHHOH,
TepeMeHHOIi, MepEMEHHOM, byHKmit oxoii | ISPEMCHHOT, g hepeHIraTbLHOT
T hepeHIHATHO nuddepeHnraIbHO [IePEMEHHOM, nuddeperuans | o MCUHCIICHUS
T'0 UCUUCIICHUS HOTO (GYHKIIMIT MHOTHX

IO UCUUCIICHUS o g depeHnaibH

- GyHKIMIT MHOTHX WCUHCIICHUS MEePEMEHHBIX,
bynKui MHOTHX MIEPEMEHHBIX, OTO MCHUCICHUA | - dyypryerpmid UCCIICIOBaHHS
HCPEMCHHBIX, WCCIIEIOBaHMS yHKIMH MHOTHX | vorpx PSIIOB,
HCCIC0BaHUA PSIOB, [IEPCMECHHBIX, MePEMEHHBIX, g hepeHIHaTbHBI
PSAOB, mubdepeHanbH | UCCIICOBAHUS M CCJIETOBAHMUS X YpaBHEHHI,
muddepeHranbH | bIX YpaBHEHUH, psIOB, psIOB, OTIEPALIMOHHOTO
BIX ypaBHeHHf/'[’ OICpanOHHOI'O III/I(b(bepeHHI/IaHBH I[I/I(b(l)epeHI_[I/IaJIb NCUYUCIICHUA
OnepanoOHHOrO HCYUCICHHA bIX YPABHEHUM, HBIX ypaBHCHHI],
UCUYUCIIEHUS onepanronsoro | OUCPAMOHHOTO

S —— VCUUCIICHUS
Ymenue He ymeer VMeeT IPOBEPATh | YMeeT VYMeeT IPOBEPATH
OPOBEPATH IIPOBCPATH peuiesue IIPpOBECPATH pEeIICHUC U
pelenne u pelieHne u HEKOTOPBIX 3ajay | PCIICHHE aHAJM3UPOBAThH
AHATM3UPOBATH aHAIU3UPOBATH HEKOTOPBIX pe3yNabTaThl
pesyIBTATHL pe3yIbTATHI 3a7a4 u
aHaAIIM3UPOBATh
pe3yIbTATHI

OneHka c(pOpMUPOBAHHOCTH KOMITIETEHIINI MO Moka3zaTesto HaBbIKy.

Kpurepuit YpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5
Brnanenue He Bnageer He nocrarouyno Bnaneer [Ipodeccnonansro
HAaBBIKAMU HaBBIKAMH XOPOIIIO BIajieeT HaBBIKAMU BJIaJieeT HABBIKAMU
IPUMEHEHHS MIPUMEHECHUS HaBBIKAMHU NIPUMEHEHUS NIPUMEHEHUS
N — AHAITUTHYECKUX MIPUMEHEHUS AHAUINTUYECKUX | AHATUTHYECKUX
MCTOOB DEIICHIS | oo et | wevomw pemmens| PeMICHIS aTeNaTHACCIX
MAaTEMaTHICCKIX 3a71a4 B MIETOAOR pereni MaTEMATHYECKUX | 3a1a4 B
3a1a4 B MaTEMATHYECKUX .
pohecCuoHaAIBHO 3aJa4 B npodeccuoHaIbHOM
NPODECCHOHATBHO | i negrenpHOCTH At B npodeccuoHans | IeSATeTbHOCTH
U AeATeIbHOCTH Hgoq)eCCHOHaHBH HOI
O JIEATENILHOCTU | pogrony HoCTH
KauecTtBo He kauectBenHno He nocrarouno He nocrarouno KauectBenno
BBITTOJIHEHUS BBITOJTHSIET KayeCTBEHHO KayeCTBEHHO BBITIOJTHSIET
WCCIIeI0BaHUI UCCIIeIOBaHUS BBITOJTHSIET BBITOJIHSIET UCCIIeIOBAHUS
00BEKTOB 00BEKTOB WCCIIETOBaHUSA WCCIIETOBAaHUSA 00BEKTOB
npo(ecCHOoHaNbHON | MPOPECCHOHATBLHOW | OOBEKTOB 00BEKTOB poheCcCUOHANTBHOMN
JeSITeIbHOCTH JeSITeTbHOCTH, npodeccuoHanbHOU |TpodecCHoHaBbHOM | IeSTeNbHOCTH
JIOITyCKaeT rpy0Oble | JesTeIhbHOCTH, JeSITeIbHOCTH,
omunoKu JIOITyCKaeT U JIOITyCKaeT U
UCTIPaBJISIET UCTIPaBIISICT
OIINOKY C OIINOKHU
MOCTOPOHHEN CaMOCTOSITETILHO
TIOMOIIBIO
CamocrosTenbHOCTh | He moxer Bemonnser [Tpu BemonHernn | CaMOCTOSTENBHO
BBITIOJTHEHHS CaMOCTOSITETILHO UCCIIEI0BaHUS WCCIIEIOBaHNUS BBITIOJTHSIET
HCCIIeI0OBaHUN BBITOJTHSATH 00BEKTOB 00BEKTOB WCCIIEIOBAHUS
00BEKTOB UCCIIeIOBaHUS npodeccnoHanbHO! | TpodeccHoHanbHON | 00BEKTOB
PO ECCHOHATILHON | 00BEKTOB JEATCITLHOCTH C JEeATCTLHOCTH npodecCHOoHaTEHOM
JEeSTeTbHOCTH npodecCHOHANBHON | MOCTOPOHHEH uHOTrza TpeOyeTcsl | AesITeNbHOCTH
JIeSTeIbHOCTH MTOMOIIIBIO MTOCTOPOHHSIS

IIOMOIIIb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJANYECKOE OBECIIEYEHHUE

6.1. MaTtepuajbHO-TeXHHYECKOe o0ecredeHue

Ne HanmeHoBanne crienyaJbHBIX IOMEIICHUN 1 OcHaIIeHHOCTh CHEIHAIBHBIX TOMEIICHUN 1
MIOMEIICHUH JIJIs1 CAMOCTOSTEIBHOM paboThI MOMEIICHUH JIJIs1 CAMOCTOSATENBHOM paboThI
1. VYyeOHas ayIuTOpHS I TPOBEACHUS Crnenmanm3upoBaHHas MeOeCIIb.
JICKIIMOHHBIX 3aHATUN MynbTHMeIMiiHAs YCTAHOBKA, YKpaH, TOCKH
2. VY4eOHas ay1uTOpus AJis IPOBEICHUS Crnenuanu3upoBaHHasi MeOelb.
MPAKTUYECKUX 3aHITUN MynpTUMeaniiHAasE YCTAaHOBKA, KpaH, JOCKU
3. YuranpHbIHA 3a1 OMOIHOTEKH I CAMOCTOSITEILHOMN Crienamu3upoBaHHAs MEOEIb.

paboTs

KoMriproTepHasi TeXHHKA, MOIKIFOUYCHHAS K CETH
HUHTEPHCT U UMCIoIad JOCTYIl B JICKTPOHHO-
00pa3zoBaTeNbHYIO Cpeay

6.2. JIM1eH3MOHHO€E U CBO0OTHO pacnpocrpansaeMoe nmnporpaMmmHoe odecreueHue

[lepeyeHb JIMIIEH3MOHHOTO MPOTrPAMMHOI'O
obecrieueHus.

PexBu3uTHI MNOATBECPIKAAOIICTO JOKYMCHTA

Microsoft Windows 10 Koprnoparusaas

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
nericrutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop noctaBku [10 Ne 128-21 ot
30.10.2021.

Microsoft Office Professional Plus 2016

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamienne
nercreutesbHO ¢ 01.11.2020 mo 31.10.2023).
Horosop noctraBku 110 Ne 128-21 ot
30.10.2021.

Kaspersky Endpoint Security
«Crannaptabiii Russian Editiony

CyOnuuen3nonHslit forosop Ne 102 ot
24.05.2018. Cpok nelcTBus JTUIEH3UH 0
19.08.2020 I'paxxnancko-npaBoBoii JloroBop
(KonTpaxkt) Ne 27782 «IlocTaBka npoyieHus
npasa moJyib3oBanus (Jumensuun) Kaspersky
Endpoint Security ot 03.06.2020. Cpok
nercrus aunenszun 19.08.2022r.

Google Chrome

CBoOoano pacnpoctpansiemoe [10 cormacHo
YCJIOBHSIM JIMIIEH3UOHHOTO COTJIAlICHUS

6.3. Ilepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. T'opnos, A. C.Marematuueckuii aHanu3 : y4eOHOe mocoOue s CTYACHTOB
MJIQ/IIIMX KypCOB TEXHUUYECKUX HampaBieHui u cnenuanbHocten. .2 / A. C.
I'opnos, E. N. KpacrokoBa, I'. H. ABepssHoB. - benropoa : M3aaTenbcTBO
BI'TY um. B. I'. lllyxosa, 2021. - 126 c.

2. Penpkun, I'. M. Matematuueckuii aHaiau3 : yueOHOE 1OCOOHe Jisd CTYAEHTOB
MJIAJIIMX KYpPCOB TEXHUYECKHUX HaIpaBlieHHH u crienuanbHoctei. Y.1 /. M.
Penwvkun, A. C. T'opnos, E. U. KpactokoBa. - benropop : Uzgarenscto BI'TY



uMm. B. I'. lllyxosa, 2019. - 128 c.

. 3yeB, C. B. Maremartuueckuii aHanu3z : y4eOHOe mocoOue isi CTyACHTOB
HamnpabiieHuil OakamaBpuata 09.03.01 - MuHdopmaTuka W BBUHUCIUTEIIbHAS
texnuka, 09.03.04 - IIporpammuas nHxeHepus u cneunanbHoctu 10.05.03 -
Nudopmarnmonnas 6€30MacHOCTh aBTOMaTU3UPOBAHHBIX CUCTEM : B 2 4. U.1 /
C. B. 3yes. - benropona : U3znarensctBo BI'TY um. B. I'. lllyxosa, 2015. - 82
C.

. Penpkun, I'. M. MaTtemaTndeckuii aHaimu3 [DJIEeKTpOHHBIA pecypc] : yaeOHoe
nmocodue IS CTYACHTOB MIIAIIINX KYpPCOB TEXHUUYECKHX HAIpaBICHUU U
cnermanpHocTeir. U.1 / I'. M. Penpkun, A. C. T'opnos, E. 1. Kpacrokosa. -
DNeKTpoH. TeKCTOBbie naH. - bemropon : WznmarensctBo BI'TY um. B. T.
[llyxoBa, 2019. Pexum JOCTyTIA:
https://elib.bstu.ru/Reader/Book/2019041516081266000000655820 — 3BbC
BI'TY um B.I'. lllyxoBa, 1o napoJito

. 3yes, C. B. Marematudeckuii aHainu3 [ DJIEKTPOHHBIN pecypc] : yued. mocodue
utst ctynenToB HarpasieHuit 09.03.01 - Madopmarrka U BBIYUCINUT. TEXHUKA,
09.03.04 - TIlIporpam. wumxenepusi, 10.05.03 - HWuadopm. O6e30macHOCTh
apromatusup. cuctem. Y. 1 / C. B. 3yeB. - DIEKTpOH. TEKCTOBBIC NaH. -
benropon : M3a-Bo BI'TY um. B. I'. Ilyxoma, 2015. Pexum npocrymna:
https://elib.bstu.ru/Reader/Book/2016070412572798800000651323 — 3BbC
BI'TY um B.I'. lllyxoBa, nmo mapoJiro

. Marematuueckuii ananmu3. Yacte |: Yuedbnoe mocodbue. / 3ye C. B. —
benropon: n3a-so BI'TY um. B. I'. lllyxosa, 2015. — 84 c.

. bepman I'. H. CoopHuk 3ama4 1o Kypcy maremarudyeckoro ananuza. / I'. H.
bepman. — Cn6.: [Ipodeccus, 2005. — 432 c.

. bepmant A. @. KpaTkuii kypc MaTeMaTHuyecKoro aHaiusa: yueO. JiJIsl BTy30B /
A. @©. bepmanr, U. I'. Apamanosuu. — 9-¢ uzn. — M.: @usmarnut, 2003. — 799
C.

. IMuckynoB H. C. JuddepenmnuanbHoe 1 MHTErpaibHOE UCUHCIeHus, T. 1, 2 /
H. C. ITuckynos. - M.: Uuterpain-IIpecc, 2006. - 416 c., 544 c.

6.4. IlepeyeHb MHTEPHET PeCypPCoOB, MPOodecCHOHAIBLHBIX 0a3 TaHHBIX,
UHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

. OnexrponHas oubnmoreka (Ha 6aze DbC «bubmuoTex») — Pexum gocryna:
http://ntb.bstu.ru
. OnexTpoHHO-OMOMMoTeunast cuctema IPRbooks —  Pexum  gocryna:

http://www.iprbookshop.ru

. DNEKTPOHHO-OMOIUOTEYHAS cucteMa  «YHHUBEpCUTETCKas OoubnmoTeka
ONLINE» — Pexxum noctyma: http://www.biblioclub.ru/
. http://www.math24.ru — coOpaHue KpaTKHX CBEACHHH 110 MaTeMaTHYECKOMY

aHanu3y u qudepeHraibHbIM ypaBHEHUSIM.

. http://mathserfer.com — pgocraToyHOe TMOJHOE H3JIOKEHHE MaTepPHAIIOB
JTMCHHUIUIAHBI C I0KA3aTeIbCTBAMH M IPUMEPAMHU.


http://www.iprbookshop.ru/
http://www.biblioclub.ru/
http://www.math24.ru/
http://mathserfer.com/

