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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCHUITVIMHE

Kareropus Koa n HanmenoBanue HaumenoBanue mokazarens
Kon n HaumeHoBaHue
(rpymma) § FS— WHAWKATOPa JOCTIKEHUS | OIIEHWBAaHUS Pe3yibTara O0ydeHHS
KOMTIETEHIINH KOMIIETCHIINN 10 TUCIIATIIINHE
[Ipumenenue OIIK-1. Criocoben OIIK-1.1. 3nanus:
€CTECTBEHHO- MIPUMECHSTh [TpumeHsieT OCHOBBI OCHOBHBIX METOJ/IOB PCIICHHS
HAyYHBIX H €CTEeCTBEHHOHAYYHbIE H | €CTECTBEHHOHAYYHBIX U 3a/1a4 MaTeMaTHIECKOTO aHAIN3A.
OOIIENHKEHEPHBIX | OOIMCHHKEHEPHBIC 0OIIeMHKEHEPHBIX Ymenust:
3HAHUHN 3HAHUS, METOIbI 3HAaHUH B 000CHOBaHHO BHIOpaTh HY>KHBIC
MaTeMaTUYECKOro podeCCHOHATTEHOM JUISL pelIeHUs TON MU MHOM
aHanm3a u JIeSITeIIbHOCTH 3a/1a4l MaTEMATHYECKHUE METOIBI.
MOJICTTUPOBAHHS, HaBbiku:
TEOPETUIECKOTO U MIPUMEHEHUS Pa3HBIX METOJIOB
AKCIIEPUMEHTAIIEHOTO pelIeHns 337124 C HCIIOJIb30BAaHUEM
WCCIIE/IOBAaHUSA B g hepeHINPOBaHUS H
npodeccHoHANBEHON UHTETPUPOBAHUSL.
NEeITEeILHOCTH OI1K-1.2. S3HaHud:
Pemmaer cranmaptHbie CIIO0CO0OB pEelIeHHs TUTIOBBIX 33a9
npogeccuoHaNbHbIC Ha MTPOU3BOIHYIO, MPEIENIbI U Ha
3aga4u ¢ IPUMCHCHHUEM HHTCTpal.
METOIOB Ymenus:
MaTEeMaTHYECKOTO pemraTh 33129 MaTeMaTHIeCKIMHA
aHanm3a u METO/IaMHU.
MOJICTTHPOBAHHUS HaBbiku:
HCTIONTE30BAaHUS MAaTEMAaTHIECKAX
METO/IOB pEIICHHS 33134 Ha
mddepeHIupoBaHue U
WHTETPUPOBAHHE.
OIIK-1.3. 3HaHus:

Ucnonb3yeT meToas
TEOPETUIECKOTO U
IKCIEPUMEHTAIILHOTO
HCCIIeIOBaHUs 00BEKTOB
poheCCHOHATBHOMN
JIeSITeTIbHOCTH

MAaTEMAaTU4YCCKNX METOI0B,
KOTOPBIE UCTIONB3YIOTCS ISt
peleHus 3a1a4
npoQeCcCHOHATLHON IeATETLHOCTH.
YMmenns:

pelaTh pa3IuYHbIC TUITBI
npoQecCHOHANTBHBIX 3324
MAaTEMAaTUYCCKUMH METOAaMU.
Happiku:

MPUMEHEHUS CIIOCOO0B PELICHUS
3aja4 Ha auddepeHimanbHbIe
ypaBHEHUS, PSIbI




2. MECTO IJUCIMIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerennusa OIIK-1. CnocoOeH HpUMEHATH €CTECTBEHHOHAVUYHBIE W
OOIEMH)KEHEPHBIE  3HAHMS,  METOALl  MAaTEMATUYECKOrO  aHajiW3a |
MOJICITUPOBAHMS, TEOPETHYECKOrO0 M DKCHEPUMEHTAIbHOI'O HCCICIOBAaHUSI B
npodeCCHOHAILHON JIEATEILHOCTH

I[aHHaH KOMIICTCHIIUA Q)opMpreTc;I CICAYHOMMMU JUCHUITITIMHAMM.

Cragust HanmeHoBaHuS TUCIUILINHEI

Maremarnueckuii ananus

Anrebpa u reomeTpus

duzuka

Nudopmatuka

WmxenepHas rpaduka

JuckperHas MaremaTuka

Marematuueckas JJOTMKa U TCOPHUA aJITOPUTMOB

BreraucnurensHas MaTeMaTHKa

©IONS R~ W

Teopnﬂ BepOHTHOCTCﬁ H MaTEMAaTU4YCCKasd CTaTUCTHUKaA

[EEN
©

HccenenoBanue onepanuii




3. OBPBEM JIUCHUIIJIMHBI
OO61mast Tpy10eMKOCTh TUCIIMILINHBI cocTaBiisieT 13 3a4. equnuil, 468 vacos.

dopMa NpoMeKYTOUHOM aTTecTaluu Jugdeperuuposantolil 3a4em, IK3aMeH

Bun yuebHoO# paboTh Bcero | Cemectp | Cemectp | Cemectp
4acoB Ne 1 Ne 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 IEPHOJ] 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 nmpoekr — — — —
KypcoBas pabota — — — —
PacuetHo-Tpaduueckoe 3aganue — — — —
WuauBuayanbHOE JOMAIIHEe 3a/laHue 45 18 18 9
CamocrosTenbHas paboTa Ha TOATOTOBKY K | 152 73 53 54
ayJMTOPHBIM 3aHATHAM (JICKIIHH,
MPAKTUYECKHE 3aHATHSI, JTa0OpaTOpHBIC
3aHATHSA)
Jlud.3ader, sK3aMeH 72 | nud.3aver 36 36




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

Kypcl Cemectpl

/o

HawnmenoBanue pasnena
(kpaTkoe coliepKaHue)

O0BeM HAa TEMAaTUYECKUI

paszen 1o BuIaM y4eOHOH

Harpy3Ku, 4ac

Ulexmun
[TpakTuueckue
3aHATHS
JlaboparopHbie
33aHSATHUS
CaMocTosTeNnbpHas

paboTa Ha
MOJITOTOBKY K

ayJUTOPHBIM

3aHATUAM

KomiiekcHbIe ynciia 1 MHOTOYJICHBI

[TonATHE KOMILJIEKCHOrO 4wucia. Anredpanyeckoe u
TPUTOHOMETPUYECKOE  IpEeACTaBICHUE. MHOIO4WIEHSBI,
pa3I0KEHUE HA MHOYKUTEIIH.

(o]
(o]

12

BBenenne B MaTeMaTHUECKUN aHaAIN3

OcHoBbl TeOpuM MHOXKeECTB. [locienoBarenbHOCTH U
¢yukuu. [Ipenensl. HenpepbsIBHOCTD.

10 10

24

JuddepenunanbHoe ncurcieHne QyHKIMM 0OJHON NepeMeHHOM

[TpousBoanas. Juddepennuan. 'eomerpudeckue u
¢usnueckue npunoxxenus. Viccnenoanue GpyHKuii u
MOCTPOCHUE TPa(UKOB.

12 12

25

Juddepennmanpaoe ncunciaeHne GyHKINNH MHOTUX MTEPEMEHHBIX

[TonsTHe QyHKIIMM MHOTUX NEpeMeHHbIX. YacTHas
npousBojHas u quddepenmnuan. Ilponssoanas no
HANPABJICHUIO U TPaJAUEHT. JIOKaIbHBINA IKCTPEMYM.

6 6

12

BCEI'O

34 34

73

Kypcl Cemectp 2

/o

HaumenoBanue pasnena
(kpaTkoe coqiep>kaHue)

O0BeEM HA TEMATHYECKUI
pas3zen mo BuaaM yuyeOHou

Harpys3kKu, 4ac

JlaboparopHsie 3

3aHATHS
CaMocTosTeIbHAS

paboTa Ha IOATOTOBKY

Jlexmun
[MpakTuueckue

BaHATUA

K ayIMTOPHBIM

3aHSATUAM

5.

HeomnpenenenHslil nHTErpan

[lepBooOpa3zHas u uHTerpan. Merojibl MHTETPUPOBAHMUS:
IIOJICTAHOBKA, o 4acTsM, UHTETPUPOBAHUE
palMOHAIBHBIX, TPUTOHOMETPUUYECKHUX, UPPALHOHAIBHBIX
BBIPAKCHU.

15

6.

OrnpeneneHHbIN UHTErpa

[ToHsiTHE onpeneeHHOTro HHTEerpaia. MeToabl
BBIUNCJIICHUA. H6C06CTB6HHBIC I/IHTeraJIBI.
I'eomeTpuyeckue u pu3ndecKue MPUIOKECHHUS.

10

7.

KpaTtHble nHTErpabl

Omnpenenenue u cBOCTBa KpaTHOTo uHTErpaia. Criocoobl
BBIUUCIICHUSI KPAaTHBIX UHTETpajoB. [ eoMeTpuyeckue u
(du3nUecKre MPUIIOKEHHSL.




8. JuddepeHnuanbHbie ypaBHEHUS

OO0wikHOBeHHBIE AuddepeHITnaIbHbIC YpaBHEHU. 3a/1a4ua
Kowm. YpaBHeHus ¢ pa3aensronmMuAcs NEPEMEHHBIMMU.
OnHopoaHbie ypaBHeHUS. JIMHEITHbIE 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 TEMAaTHUYECKUNA
paszzen 1o BuaaM yuyeOHon

Harpy3Ku, 4ac
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9. YwmcnoBble psIbI
3HaKONOJIOXKUTENbHbIE Psiibl. CXOUMOCTb.
3Hakouepeyomuecs psabl. Paasl ¢ wienamu 4 4 8
IPOM3BOJIbHBIX 3HAKOB. AGCOJIIOTHAS U YCIIOBHAS
CXOJMMOCTb.
10. dyHKIMOHAJIBHBIE U CTENIEHHBIE PsIJIb
Ob6nactu cxomumoctu. Pasnoxkenune GyHKUUNA B pan 4 8 14
Teiinopa. [lpumeHeHne B IpUOIMIKEHHBIX BBIUMCICHUSX.
11. Psanel u npeobpazoBanue Oypbe
Paznoxenne nepuoguueckux pyHkuuii B psag ypee. 4 10 14
NuTterpansHoe npeodbpazoanue Oypwe. [luckperHoe
npeobpazoBanue Oypbe.
12. OnepannoHHOE HCUHCIICHUE
[IpeoOpazoBanue Jlamnaca. [Ipsmas u oOpaTHas 3amauu 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
KOMIIJIEKCHOT'O YHCIIA.
TpuroHomMeTpuuecKoe npeAcTaBiIeHUE
KOMIIJIEKCHOT'O YHCIIA.

PaznoxeHre MHOTOWICHOB Ha
MHO>KUTEJIH.

Bseneunue B
MaTeMaTHYECKUI
a”Haiu3

[Tpenensl mocaen0BaTEIBHOCTH
[Tpenensl GyHKIMIA, 3aMeUaTEeIBHBIC
TIpeIeIIbl.

BeckoHneuno Majible 1 0ECKOHEYHO
0O0JbIIIME BEJIMYNHEIL.
HenpepbsIBHOCTh ¥ TOUKH pa3phiBa.

10

15

HuddepennnansHoe
ucYUCIIeHne QyHKIUN
OJIHOM IIEPEMEHHOU

IIpou3BOHBIE 2JIEMEHTAPHBIX
GbyHKIHA.

["'eomeTprueckue npuIoKeHus,
nuddepeHmnmal.

[Tpon3BoHBIE BBICIINX MOPSIIKOB,
npasuiio Jlonurans.

[TpousBoaHbIe PYHKINH, 38 JaHHBIX
HESBHO U MMapaMeTPUYECKHU.
UccnenoBanue GyHKIMA U TOCTPOCHUE
rpagMKoB.

12

18

Hudbdepennmanbaoe
UCYHCIIEHUE (PYHKIIMMA
MHOT'UX TEPEMCHHBIX

YacTHbIEe TPOU3BOHBIE U ITOIHBIN
muddepeHmman.

IIpou3BoHas IO HANPABIICHUIO U
IpaJUEHT.

JIOKanbHBIN U YCIOBHBINA SKCTPEMYM.

UTOIO.

34

o1

cemectp Ne 2

Heonpenenennsriit
WHTEerpa

[ToHsiTHE M CBOWCTBA HEOIIPEAEIEHHOTO
uHTerpaia. Tabnuynoe
uHTerpupoBanue. HTerpupoBanue
MOABEACHUEM I10]1 3HAK
nuddepennuana.

IlogcranoBKa B HEOIIPEAECIEHHOM
uHTerpane. MHrerpupoBanue mno
4acTsM.

WNHTerpupoBanne paumoHaIbHbIX,
UPPAIMOHATBHBIX (PYHKIIHH,
pPaMOHAIBHO-TPUTOHOMETPUYECKUX
BBIPAKCHU.

HNHTerpupoBanne HpparoHAIbHBIX
BBIPAKCHU.

10

10

OnpeneneHHbIn
HHTErpai

Brruncnenue onpeaeneHHoro
WHTETpaa.

['eomeTpryeckue NpuIoKeHU
ONpEJIETICHHOTO UHTErpaa.




Pu3nYecKre NPUI0KEHUS
ONpEJIETICHHOT0 UHTErpasa.

3 | Auddepenunansubie
ypaBHEHUS

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

Cucremsl tuddhepeHnanTbHbIX
YpPaBHEHUU.

4 | KparHble uHTErpajbl

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

14

14

HUTOIO.

34

34

cemectp No 3

1 YHucnoBele psiabl

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

2 | ®yHKIMOHAIBHEIE U
CTETIEHHBIE PSAbI

O06nacTh CXOIUMOCTH CTETICHHOTO PJia.

PaznoxeHnue GyHKUUHN B CTENIEHHBIE
PAIBL.

IIpuMeHeHHe CTENEHHBIX PSAIOB B
NPUOIMKEHHBIX BBIUHCICHUSIX.

3 | Pagprm
npeobpaszoBanue dypre

PaznoxxeHus nepuoanueckux GyHKIHMI
B psaasl Dypee.
ITpeobpazoBanust Oypoe.

10

10

4 | OnepalmoHHOE
HCYHCIICHUE

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

Pemenue obpatHoi 3amaun
OTIEPALIMOHHOTO UCYUCIICHUS IS
paloHaIbHBIX U300paKEHUH.
Pemenue nuddepeHmanbHbIX
YpaBHEHHI U CHCTEM OTIepaTOPHBIM
METOOM.

12

12

HUTOIO.

34

34

BCETO.

102

119

4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA

He npenycMoTpeHO yueOHbIM IIaHOM

4.4, Conep:xaHue KypCcoOBOIo MpoeKTa/padoThl

He npenycMoTpeHO yueOHbIM IIIaHOM
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4.5. Conep:kaHue pacueTHO-rpa)uuecKoro 3agaHms,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUI

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

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

Pasnoxenue Ha MHOXuUTENH, cxeMa ['opHepa -1,

[Ipenen nmocnenoBaTenbHOCTH — 4,

[Mpenen ¢pynkuuum — 9;

HenpepriBuocTh. Touku paspeiBa QyHKINY U UX Kiaccupukanus — 3.

IlepBblii M BTOpOM 3ameuarenbHbll npenensl. ClencTtBue, NMPUMEHEHHE I BBIYMCIICHHS
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 HEpEeHITHATB BEICIINX MTOPSIKOB — 2;

[TpaBuno Jlonurans — 2;

HccnenoBanne QyHKIHA ¢ TTOMOIIBIO TPOU3BOTHON. DKCTPEMYMBI, BO3PACTAHHE U YOBIBAaHHE
(GyHKINH, aCHMITOTHI, BRITYKIJIOCTh M BOTHYTOCTb rpaduka GyHKIUU — 2;

OmnpeneneHre 4YacTHBIX MPOM3BOJHBIX M YaCTHBIX U depeHrranoB (GyHKIHA JIBYX
MEePEMEHHBIX — 2;

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

JlokanbHbIi 3KcTpeMyM (QYHKIUU ABYX MEpEMEHHBIX -1.

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

Beruncnenne HeonpeaeaeHHbIX nHTErpanos — 10;
Beruncnenne onpeenieHHbIX HHTETPAIOB — 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 obmiero pemenus nuddepeHmanbHbIX ypaBHEHUH IEPBOTO MOpsIKa— 3;
Pemenue 3amaun Komu ans 1Y nmepBoro nopsiika— 2;

Haxoxaenne obmiero pemienus nuddepeHInanbHbIX ypaBHEHUH BBICIINX MTOPSIKOB — ;
Pemenue 3amaun Komm ans 1Y Beiciiero mopsiaka — 1,

Pemenue cucremsr JIY — 1.

W13 Ne5. B paGoTy BKIIIOUAIOTCS 3aJaUH:

HaxosxaeHne cyMMBI 9ACIIOBOTO psiia — 2;

CXOIMMOCTh YHCIIOBBIX PSIOB C TIOJOXHUTEIHHBIMH WICHAMHA — 3;

[Tpu3HaK CXOAMMOCTH 3HAKOUEPEAYIOINXCS 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 TPUOIMKEHHBIX BEIYUCICHHIX — 1.

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

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



10. Paznoxenue B psig Oypre QpyHkimid, 3anannsix Ha mpomexytke (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 Bemmonnenne WNJ/I3 mnpegycmoTpeHo 9 yacoB caMOCTOSITETbHOW palOThI
CTYJICHTA.

B nmpomecce  BBINOMHEHUS ~ WHAMBUIAYAIbHBIX  JOMAIlHUX  3aJaHUN
OCYIIECTBIISIETCS ~ KOHTakTHas  pabora  oOydaromierocs C  IpernojaBaresieM.
KoHcymbpramuu TmpoOBOAATCS B ayAWTOPHS W/WIW  TIOCPEICTBAM  DJIEKTPOHHOM
nH(POPMaLIMOHHO-00Pa30BaTENLHOM Cpe/ibl YHUBEPCHUTETA.

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

5.1. Peaau3anus KoMmneTeHIui
1 Kommerenmusi OIIK-1. CnocobeH IpUMEHSTH €CTECTBEHHOHAYUYHBIE U
OOIIEMH)KEHEPHBIE 3HAHMS, METOJAbI MAaTEMATUUECKOI0 aHaJKM3a U MOJEIUPOBaHU,
TEOPETUYECKOTO M DKCIEPMMEHTAJILHOIO HCCIEN0BaHUA B IpodheCCHOHAILHOMN
JIEATSIILHOCTH

HanmeHnoBaHue MHAMKATOPA NOCTHKEHUS

Hcnonbs3zyembie cpeacTBa OleHUBAHMS
KOMIICTCHIIN

OIIK-1.1 IlpuMeHsIeT OCHOBBI €CTECTBEHHOHAYYHBIX | Y CTHBIN OpOC, paboTa Ha MPAaKTUYECKHUX 3aHATHAX
1 OOIIeMH)KEHEPHBIX 3HAHUN B TPO(HEeCCHOHATBHOM
JIeSITEIbHOCTH

OIIK-1.2 Pemaer crangapTHble NpoecCHOHATIbHBIE | Boimonnenune kontposnbubix pabor u /3
3aJjauu ¢ IPUMEHEHUEM METO/I0B MATEMaTHYECKOTO
aHaJIM3a ¥ MOJICJIMPOBAHMS

OIIK-1.3 Mcnonb3yeT MeTo/1bl TEOPETUUYECKOTO U BemonHenne koHTposbHBIX  pabor u  W/I3,
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS 00BEKTOB 5K3aMEH, 3a4€T
poeCCUOHATBHON JIEATETLHOCTH

5.2. TunoBble KOHTPOJIbHBIE 32JaHUA [IJI IPOMEKYTOYHOM aTTeCTAlluN

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

HaumenoBanue CopeprkaHue BOpoCOB (TUMOBBIX 3aJJaHUI)
Ne pasjenna TUCIUIIITUHBI
n/n
1 KowmmiekcHble uncia u 1.0mmcath OCHOBBI 3aIIMCH KOMIIJICKCHOI'O YHCIA.
MHOTOYJICHBI 2.0nummTe JOeMCTBUSA HAA KOMIUICGKCHBIMM — YHCIIaMHA B
OIIK-1.1 anreOpanveckoit popme.
3.0numuTe TeOMETPUUYECKOE MPEJICTABIEHUE KOMILJIEKCHOTO
qHCIa.
4.0numuTe  TPUTOHOMETPUYECKYI0  (OpMy  KOMILJIEKCHOTO
qHCIa.
5.J1aThb omnucaHue JOEHUCTBHSA HaJd KOMIUIEKCHBIMH 4YHCIAaMH B
TPUTOHOMETPUIECKOH opme.
6.0nmcare aaropuTM HU3BJICUCHHS alreOpanyecKux KOpHEW H3
KOMIUIGKCHOTO YHWCJa B  TPUTOHOMETPUYECKOH  (opme.




7.0nMcarh aNrOpuTM HAaXOXKJICHUS KBAApPATHBIX KOPHEH B
anrebpandeckoii hopme.

8. JlaTh moHsATHE MHOTOWIEHA OT KOMILJIEKCHON MTEPEMEHHOI.

9. Onucats cxemy ['opHepa.

10. ChopmynupoBats Teopemy besy.

11./laTp TOHSITHE KOMIUIEKCHOTO KOpHSA Zo MHOTOWICHA H
JeJIMMOCTh MHOTOYJIEHA Ha Z — Z.

12. ChopmynupoBaTh OCHOBHYIO T€OpEMY aJIreOpHI.

13. JlaTh KaHOHMYECKOE Pa3JIOKEHUE MHOTOUYJICHA HA JIMHEHBIE
MHOXHUTEH.

14. ChopmynupoBaTh CBOMCTBO CHMMETPHUH KOpHEH
MHOTOYJICHA C BEIECTBEHHBIMU KOA(PDHUITUCHTAMH.

BBenenue B
MaTeMaTUUECKUU aHaIn3

OIIK-1.2, OIIK-1.3

15. [Jatb mOHSATHE MHOXECTBA, OTOOpaXCHHE MHOXKECTB.

16.CopmynurpoBaTh ob1iee MOHATHE (YHKIIHH.

17.ChopmynupoBath MOHATHE MOCIEAOBATEIbHOCTH. OmnucaTh

CTIOCOOBI 3a7]aHUs TIOCIIEIOBATEIBHOCTEH.

18. JlaTh moHATHE OIrPaHUYEHHOCTH NIOCIIEOBATEIBLHOCTH.

19. ChopmynupoBath MOHATHE Mpe/ea MOCaeA0BaTEIIbHOCTH.

20. [lath nmoHsATHE O OECKOHEUHO MAaJbIX MOCJIEeI0BATEILHOCTSIX

U UX CBOMCTBAX.

21.CpopmynupoBaTh IIPaBUIIO HaXOXIACHUA  TPEIeToB

MOCJIeI0BATEILHOCTEN M MPUMEPHI UX IPUMEHEHUS.

22. CdopmynupoBaTh MPU3HAKK CYIIECTBOBAHHUS MPENEIOB

IIOCJIEI0BATEIbHOCTEM.

23. Jlatp moHsATHE (QYHKIMHM BEIIECTBEHHOW IEPEMEHHOM.

CrnocoOsI 3a1anus QyHKIUY.

24 JlaTb MOHSITHE HETIPEPHIBHOCTU ()YHKIIUU B TOUKE.

25. Omnwmcarp 3jieMEeHTapHble (QYHKIUM U UX HEMPEPHIBHOCTH B
TOUYKax 00JacTH OMpeeNeHusI.

26. Omnwucarb cHnocoObl PpacKpbITHS HEONPEAENEHHOCTH MpHU
HaXO0XJACHUHU Tpeiena QyHKIUU B TOUKE.

27.J1aTh TIOHATHE O TEPBOM 3aMEuYaTebHOM TIpeNeie U €ro
MIPUMEHEHUH TIPU HAXOKACHUU MPEJIEIIOB.

28.JlaTp TIOHSATHE BTOPOTO 3aMEUaTeIBLHOTO TIpe/esia U €ro

WCIIOJIb30BAHMUS.

29.IloHsiTHE ~ HATypaIBHOTO  JloTapupmMa U TPETHEro
3aMeyYaTesbHOro Mpejena.

30.ITonatue o OecKOHEYHO MajblX U OECKOHEYHO OOJIBIINX

BennunHax. CpaBHEHHE OECKOHEYHO MaJIbIX BETUYHH.

31.0nucath MCMOJIB30BAaHWE HSKBUBAJEHTHOCTH OECKOHEYHO

MaJIbIX MPU HAXOXKIECHUU MPEJIEIIOB.

32.Ilonstue 00 OTHOCTOPOHHUX TMpeeax.

33.JIaTh TOHATHE HEMPEPHIBHOCTH (GYHKIMU Ha OTpe3Ke.

34.ChopmynupoBaTh TOHSITHE OO0 HW30JMPOBAHHBIX TOUYKAX

paspbiBa U UX Ki1acCU(pUKAIIH.

35.J1aTh NOHSTHE O PABHOMEPHOI HENIPEPHIBHOCTH.

Juddepenumanpaoe
VCYHCIICHHE byHKIMI
OJIHOY IIEPEMEHHOM.
OIIK-1.1

36./]aTb MOHATHE MPOU3BOAHON (QYHKIIUHU B TOUKE.

37.0nucarb  reoMeTpUyYeCKUd U (UINYECKUH  CMBICI
IIPOU3BOJHOM.

38.ChopmymnupoBath o6mue npapmia qudepeHnnpoBaHus.

39.ChopmynupoBate mpaBuio IupGepeHIUPOBAHNS CIOKHON
byHKIIIH.

40.@opmMyna mpoU3BOJHON JiorapupMuyeckoi QyHKIUU Y =

l0gax. Jlorapudmuueckoe nuddepeHInpoBaHue.




41.1TonsiTHE O TPOU3BOJHBIX CTENEHHOW M TOKAa3aTebHOU
(GyHKIMHA.

42. ®opMyinbl HPOU3BOAHBIX OOPATHBIX TPUTOHOMETPUUECKHX
GyHKIHH.

43.ITonsatue oOpatHOM (yHkIMU. Teopema 0O MPOU3BOIHOM
o0paTHOW (yHKIHH.

44 Tlonatne TPOUZBOAHBIX (DYHKIMH, 3aJaHHBIX HESIBHO |
MapaMeTPUICCKH.

45.'eomeTpruuecKkre TPUIOKECHUS TPOU3BOAHONW. YpaBHECHHE
KacaTeJIbHOW U HOPMAaJIM K KPUBOM B JAHHOW TOUKE.

46.1Tonsatue  guddepenuuana Qynkmuu. ['eomerpuueckuii
cMbich nuddepenimana.

47 Jluneapuzanmss  GyHKnuH. [IpuOnmkeHHBbIE BBIYUCICHUS
3HaueHUs QYHKIINH C IOMOIIBIO €€ JIMHEaApHU3aI[HH.

48. CdopmynupoBaTh CBOWCTBO HHBapUAHTHOCTU (POPMBI
muddepeHnmana mpu 3aMeHe mepeMeHHOM.

49 Jlatb TOHSITHE MPOM3BOAHBIX U IU(D(EPEHIINATOB BBICIINX
TTOPSITKOB.

50.ChopmynupoBath  MOHSATHE  JIOKAJTBHOTO  JKCTpEMyMa
¢ynkuuu. Teopema @epma.

51.ChopmynupoBats TeopeMsl Poms, Jlarpanxka u Komru.

52.ChopmymupoBare mpaBwio Jlomurans Uil pacKpBITHS
HEOMpeeIEHHOCTE! Pa3IMYHBIX THIIOB.

53.@opmyna Tetinopa B ¢popme I[leano. Ee mokazarenscTBo st
ciy4dast N=2.

54.AnTOpUTM  HaxOXIEHHUsSI IPOMEXKYTKOB BO3pacTaHus U
yObIBaHUS (QYHKIUH.

55.AnropuT™M  uccienoBaHUS  (PYHKIMH HA  BBITYKJIOCTH,
BOTHYTOCTb U Ha SKCTPEMYM.

56.ANTOPUTM UCCIEOBAHUS XapakTepa KPUTUYECKUX TOYEK
BTOPOTO MOPSI/IKA.

57. CdopMmynupoBaTh aarOpUTMbl HAXOXKIEHUS ACHMIITOT
rpaduka QyHKIHH.

58.00mmit TaH UWCCIeAOBaHMUS TOBeACHHUS (DYHKUUU U

MMOCTPOCHHE ICKM3a IrpadHKa 110 XapaKTEPHBIM TOYKAM.

HuddepenunansHoe
VCUHCIICHUE GbyHKIMH
MHOTHUX ITEPEMEHHBIX

OIIK-1.2, OIIK-1.3

59.J1aTh noHATHE (YHKIMH HECKOJIBKUX apryMeHTOB. CriocoObl
3a/laHusl.

60./{aTe moHsATHE TIpenena GyHKIUN HECKOJIBKUX MIEPEMEHHBIX B
Touke. HenmpepbIBHOCTh (yHKIIMH.

61./laTh NOHSATHE YACTHOW MPOU3BOIHOM.

62. OmnuncaTb IreOMETPUYECKHIl CMBICI YacTHOW IPOU3BOJHOMN
Ui QYHKUIMU ABYX MEPEMEHHBIX.

63.Ilonsatue nuddepenupyeMoctd  QYHKIHH  HECKOIBKHX
IIEPEMEHHBIX.

64.Jlate moHsATHE mNONHOTO nuddepeHara U ero CBA3M C
npupameHueM GyHKINH.

65.11oHATHE YACTHBIX NPOU3BOJHBIX CIIOXKHBIX M HESBHBIX
(GyHKIMN HECKOJIBKUX MEPEMEHHBIX.

66.]l1aTh TOHATHE TOYKH OHKCTpeMyMa (YHKIHH HECKOJbKUX
nepeMeHHbIX. HeoOXommMble yCIOBHSI SKCTPEMYyMa.

67.ChopMynupoBaTh JOCTATOYHBIC YCIOBHS 3KCTpemMyma. 68.

68.AnropuTM HcceoBaHus (YHKIUN HAa SIKCTPEMYM.

69./laTh MOHSATHE CKAISIPHOTO MOJIS.

70.J1aTb TOHATHE NPOM3BOJHONW IO HANpaBlIeHUIO. ['panneHT




| (DYHKIIMH HeCKOIBKHX TIEPEMEHHBIX U €r0 OCHOBHOE CBOMCTBO.

IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THUIOBBIX 32/1aHUI)

AJIF OK3aMEHa

HaumenoBanue
pazzierna IUCUUILIUHbBI

CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHHI)

Heonpenenennsiit
UHTErpa
OIIK-1.1

71.IlonsiTe TEepBOOOPAa3HON M HEONPEAEICHHOTO HHTErpaa.

72.ChopMynupoBaTh TEOPEMY O MEPBOOOPA3ZHOIN HEMPEPHIBHON

GbyHKIHN.

73.ChopMmynupoBaTh MPOCTEHIIME W OCHOBHBIE CBOHCTBA
HEOIPEEIEHHOr0 UHTErpasa.

74.Tabiuna OCHOBHBIX HEOIpeIeJICHHBIX WHTETPAJIOB.
TabnuuHOE UHTETPUPOBAHMUE.

75.IHBapHaHTHOCTh HEOINPE/IEICHHOr0 MHTErpaia Ipu 3aMeHe
IIEPEMEHHOM.

76.1lonsiTue 1mpeoOpa3oBaHUS HEONPEAEICHHONO HHTerpaja
MOJIBEICHUEM TI0]] 3HAK AuddepeHmana.

77.IlogcraHoBKa B HEOIPeeICHHOM UHTErpae.
Tpuronomerpruyeckue NOJCTAHOBKH.

78.MIHTerpupoBaHue 0 YacTsIM B HEOIIPEICJIEHHOM UHTErpase.

79.Pa3nokeHue TPAaBWIBHOW palMoOHAIBHOW (QYHKIMH Ha

npocTenime Apoou.

80.MuTerpupoBanne mnpocredmmx apobeit. MuTerpupoBanue
panMoHaIbHBIX (QYHKIIMH.

81.MHTerpupoBanue paloOHaIbHO-TPUTOHOMETPUUECKUX

BBIPa)KECHMIA.

82.MHTerpupoBanye NpocTeHIINX HPPALIMOHAIBHOCTEH.

OmnpeneneHHbIil HHTErpas
OIIK-2.2, OIIK-1.3

83.I1lonsatue OTIpeIeNIEHHOTO WHTETpaa. CoiicTBa

OTpeIeNIEHHOT0 UHTErpaa.

84.CdhopmynupoBath  TeOpeMy O  CYHIECTBOBAaHMH U

€IMHCTBEHHOCTH OIPEIEJICHHOI0 UHTErpaa.

85.IlpousBogHas OMpEAENEHHOT0 WHTErpajlia IO BEpXHEMY

npeneny unterpupoBanusi. @opmyna Hetorona-Jleitonuma.

86.0opmyna WHTETPUPOBAHUS IO 4YACTSIM B OIpEACICHHOM

WHTETpaJe.

87.3aMeHa epeMeHHOi B OMpeIeIeCHHOM MHTerpale.

88.0npenenenne twiomann Gurypel W oObeMa Tella Ha

OCHOBaHUWU MPUHITUIIA HCUEPIIHIBAHUS.

89.Haxoxmenue 1uiomaaeid Guryp ¢ moMoIIbio OMpeeICeHHOTO

WHTErpana.

90.BerunciieHrne  00BEMOB  TEl  BpalleHHS C  TTOMOIIBIO

ompeeNieHHOro  WHTerpaiga. HaxoxkaeHue  o0BEMOB 1O

TUIOMIA/ISIM TTapalIeNIbHbIX CEUCHUN.

91.HaxoxmeHue JUIMHBI JOYI'H  KPUBOM C  TIOMOIIBIO

OTIpeIeTIEHHOTO UHTETpaa.

92.00mast cxemMa TMPUMEHEHHS OTPEICICHHOTO0 HWHTETpajia IpHh

pEIIeHNY TPUKIIATHBIX 3a/1a4.

93.HecobcTBeHHbIlt MHTErpan mepBoro poaa. CxoauMocTb H

PacxoaruMOCTb.

94.ChopmynupoBaTh TEOpEeMY CpPaBHEHHS I HECOOCTBEHHBIX

MHTETPAJIOB C HEOTPHUIIATEIBHOM MOIBIHTErpAIbHON (DyHKIIHEH.

95.ChopmynupoBath Teopemy 00 aOCOTIOTHOH CXOIUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB MEPBOTro poja. AOGCOIIOTHAS U




yCIOBHAS! CXOAUMOCTb.

96.0mnpeneneHne W TeopeMa  CYIIECTBOBAaHUS  JBOMHOTO
UHTerpaa.

97.CpoiicTBa [IBOMHOTO HHTErpana. ['eomMeTpuuecKuil CMBICHT
JIBOMHOT'O MHTETpaa.

Huddepennnanspubie
ypaBHEHUS
OIlK-1.1

98.ITonsiTe OOBIKHOBEHHOTO IU(PEPEHINMATHLHOIO ypaBHEHUS
(OY). 04y 1-ro nmopsiaxa.

99.0HOpOIHBIE, TMHEHHBIC YPaBHEHUS U YPABHEHUS B MOJHBIX
muddepennmanax. OJ[Y BbICIINX MOPSAIKOB.

100. Teopema Komm, ocoObie pemenusi. [lonmwkenue mopsaka
ony.

101.JIuneiinple OJHOPOAHBIE W HEOJHOPOIHBIC ypPaBHEHHS.
JIuHeliHble YpaBHEHUS C IOCTOSIHHBIMU KO3 PULIMEHTaMU

102.YpaBuenuss Oiinepa. Kpaeble 3amaun. HopmanbHbie
cucrembl OJ1Y, MeTO1bl HHTETPUPOBAHMSL.

KpatHble unTEerpansl
OIIK-1.2

103.0Ompenenenne W CBOIMCTBa JBOMHOTO W TPOWHOTO
uHTerpanoB. CrocoObl BEIYUCICHUS KPATHBIX HHTETPAJIOB.

104.T'eomerpuueckue u (pU3MUECKHE TPHIOKEHHUS KpPATHBIX
MHTETrpaJIoB.

Hucnossle psaabl
OIIK-1.3

105.YucnoBeie  psgsl.  CXOOUMOCTH M PACXOAMMOCTb.
HeoOxoauMelii mpu3HaK CXOAUMOCTH psa

106.Psiap1 ¢ IONIOKUTEBHBIMY WieHaMH. Teopema cpaBHEHUSI.

107.ITpuznHak /lanamOepa cXOAMMOCTH psiJia C MOJI0KUTEITbHBIMU
YJICHAMH.

108.PamukanpHbiidi  mpu3Hak  Komu  cxogummocTu  psijga €
TIOJIOKUTETHHBIMU WJICHAMH.

109.MuTerpanbHbli IIPU3HAK CXOAUMOCTH psana c
TIOJIOKUTETHHBIMU WJICHAMH.

110.ITonsiTue ocratka psjaa. 3agada BEIYMCICHHUS CYyMMBI psia C
JTAHHOMW TOYHOCTBIO.

111.Teopema 0 paBHOCXOJAUMOCTH PSAOB C TMOJOKHUTETbHBIMU
YJICHAMU.

112. 3nakouepenyrommecs psael. Teopema JlelOHuma. 3agaua
BBIYMCJICHHSI CYMMBI 3HAKOYEPEAYIOMIEToCs psijia ¢ JaHHON
TOYHOCTHIO.

113.AGconroTHAS U YCIOBHAs CXOJMMOCTh YHCIIOBOTO Psijia.

(DYHKI_[I/IOHaJ'ILHBIe )51
CTCIICHHBIC PAJbI

OIIK-1.1.

114 . dynxkumroHanbHbIe psaabl. OGNIAaCTh CXOJUMOCTH.

115.ITonsTHe paBHOMEPHOU CXOJIMMOCTH. [Ipu3nax
PaBHOMEPHOU CXOJUMOCTH.

116.0OcHoBHBIE TeOpEMBI O (YHKIIMOHATBHBIX PsiIaX.

117.Crenennsie paasl. Teopema AbGens.

118.06macTs  CXOAMMOCTH  CTENeHHOTO psga. CaoiicTBa
CTEIIEHHBIX PAOB.

119.1IpencraBienne (QyHKIMH B BHIE CTENEHHOTO psija.
VYcnoBue paBeHCTBa PYHKIUU cyMMe ee psaa Teiinopa.

120.Paznoxxenne B psg Telnopa mo creneHsM X (QyHKIHNA

y=e”, y=C0sX, Y = Sin X. BuHoMHaIbHbI ps.
121.TTpumeHeHHs CTETICHHBIX PSIOB.

Psans1 u npeobpazoBanue
Dypbe
OIIK-1.2

122 Tpuronomerpuueckuii  psn.  Pang  @ypbe  naHHOH
MePUOINUECKON (PYHKITHH.

123.Teopema o cxogumocTu psia Oypbe A KyCOUHO-TIIAAKON
MePUOINYECKON (PYHKITHH.

124 Paznoxxenue B psig @ypbe YETHBIX U HEUETHBIX (DYHKIIMH.
Pa3znokeHne 1o cuMHycaM WMIM 1O KOCHMHYcaM Ha




HOJYTIEPHO/IE.

125.Psnet dypee s mepuoAMYECKHX — QYHKIMHA ¢
HPOU3BOJIEHBIM TIEPHOJIOM.

126.1urerpan @ypoe. IIpeobpazoBanne Pypoe. MHOromepHoe
npeoOpazoBanue Dypse.

8 OnepanroHHoe 127.ITpeobpazoBanue Jlammaca. OpuruHal u H300paKEHUE.
UCUHUCIICHUE Teopema enmMHCTBEHHOCTH /IS peoOpaszoBanust Jlamaca. 1
OIIK-1.3 128.IIpsimast v oOpaTHast 3a/1a41 ONEPALMOHHOTO UCYHUCIICHUS.

W3obpakenust Gpynkiwmii 1, sin t, cos t.
129.CpoiicTBO nuHeiHOCTH mpeoOpa3oBanus Jlamraca. Teopema
OI00US ¥ IPUMEPHI €€ TIPUMECHEHUSI.
130.Teopema cMmelieHUs ¥ IPUMEPHI €€ TPUMEHEHUSI.
131.Teopema o nquddepeHInpoBaHUN U300PAKECHHS.
132.Teopema o muddepeHIMPOBaHUN OPUTHUHATIA.
133.Teopema 00 HHTETPUPOBAHUN OPHUTHHAJIA.
134.TTonsiTHE CBEPTKU ABYX OPUTHHAIOB. Teopema o0 CBEpTKE.
135.Pemienne oOpaTHOM 3aja4yd ONMEPAIMOHHOTO HCYUCICHUS
JUTSL paIlIOHATBHBIX H300paKESHUH.

136.0OmnepannoHHbII METOL peuieHus JIMHEUHBIX
muddepeHINATBHBIX YPAaBHEHUH U CHCTEM C TIOCTOSTHHBIMU
kod(urmeHTamu.

137.®@ynkuwmst Jlupaka v CMBICT IepeAaTOYHON QYHKITUH.

3agauM B DK3aMeHAIIMOHHBIX OMJIeTax
sin 3x X
[3/@+x)*dx [ [——
BreruncnuTh HeonpeneIeHHbIe HHTETPAITBI: , 7 Cos"3x X —5x+4

,[ dx ) . 3\/;+4x2—5dx 3xdx ) J‘ dx
&_W’j(x —2x+5)e "dx I I4x2+1, _[cos 4xdx7 \/;_W,J'xze‘xdx.

3dx I jxe dx j
1. BBIYHMCIIMTD ONPEIeJICHHBIC HHTETPAIbI: -1 , - 2y 8 0 ,

2. Haiitu momans Gurypsl, orpaHUIESHHON OJTHOM apKOM HI/IKJIOI/II[LI
x=a(t-sint),y =all-cost) y orpeskom ocu abewmce.

dx

_ 3 _ =3
3. BEIUHCINTS MU0k GUIYPHI, OFPAHHYEHHOI acTpouoi X = aC¢0s Ly =asin“t,

J— 3 ~ s f—
4. BeraucauTh AuHy ayru kpusoit ¥ =X | orceuenHnoii mpsimoit X =473,
5

. BeraucinTe 00beM Tena, NOJy4YeHHOTO NP BpaIleHuu BOKpYT ocu OX GUrypel,
OrpaHUYEHHOU KpuBbIMU Xy=4, x=1, y=4, y=0

_ 2
6. Haiitu yuny ayru Kpusoi Y = IN(1~X") 51 x=0 g0 x=1/2.
7. Beraucaurs 00beM Teja, MOAyYEHHOTO NPH BpalleHu BOKpyr ocu OX Gurypsl,

_ 2
orpannuennoii muaneit Y = (X +4)°,
8. Haiitu mnomane Gurypsl, Jexanieil B mpaBoil MOJYIIOCKOCTH U OTPaHUYCHHOM

2 2 2 _
oxpyxuoctbro X *Y" =8 y mapaGonoit ¥ = 2X.
2 3
Y=gV .ox =1
9. BRIUMCIIUTD [UIMHY JyT'd KpUBOH 3 OT TouKH ¢ abcumccoit 1 =+ no

TOYKH ¢ abcrmccoit X2 =9

10.BEIYHCIUT JUIMHY AYTH KpuBoi Y ~ V (x+1)°(-1<x<1)

11.Bpruncantb 00beM Teja, IOMyYeHHOTo MPH BpallleHuu BOKpyT ocu OX ¢Gurypsl,




Xx=0,y=0,y=cosx_

-1 o o o
L av ] m—=fdx + dy | —fdx
12.V13MeHuTh NOPSA0K UHTETPUPOBAHUS :f‘* Lt Liay L7 .

(12x%y? + 16x%y¥)dxdy. D:x =1,y = x%,y = —/x

OFpaHI/IquHOI\/’I JINHUAMHA

13.Boruucouts: o
14 Hakith  miomans  (GUIypbl, OrPaHMYEHHOM  3aJaHHBIMM  JMHUSAMU:
¥ :i}}:: c}-gIJ}.‘ = 3_,_1}.1 =4

15.BeI4MCIINTh IBOMHOM MHTErpa I, G2x®y® +18x7y dxdy. D:x =1,y = —x%y = Vxlx 2 0),

_IL (x + 1yPdxdy, D:y = 3x%, vy = 3.

(v (v 7 : 7, :I'__ 7 :‘
16.BuruucuTh TpoifHOH MHTerpan M & +y+2z%dxdydz, V-1 =x=00=y=12=z=< 3

11F, L‘“ﬂ,t:i+l+5: Lr=0y=02z=0.
|L+f—E+';-+: & & 3

17.PemuTe ypaBHEHHUS C DPa3ICISIOIIUMMHUC mepeMeHHbIMU: 4xdx-3ydy=3x2ydy-
2Xy20dX, 2x,1 = y¥dx + ydy =0, ey(1+x2)dy-2x(1+ey)dx=0.

18.Haiitu yacTHOE pelIeHre YpaBHEHHH, yIOBIETBOPSIOIIEE HAYaIbHOMY YCIOBHIO:
2xdx-ydy=y2xdy-x2ydx, y(2)=-3.xy(1+x2)y’=1+y2, y(1)=-1.

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

20.Haiitu pemenue 3amaun Komm 1  nmHEHHOro muddepeHnnanbHOro
ypaBHeHUsI: y’+ycosx=e-SinX, y(n/2)=0.

21.Pemnth 3amauy KoM TOHIKEHHEM mopsaka: 7 = S5 y(1)=0, y’(1)=1,
y”(D)=-Ly”"(1)=2.

22 .Pemuth 3anauy Koiu nmoHuxeHueM nopsiaka: y”=128y3, y(0) =1,y'(0) = 8.

23.Pemuty 3amauy Komm s nuHeitHoro aud@epeHnnansHoro ypaBHEHUS 2-TO
MOpsIZIKa C MOCTOSTHHBIMU KO3 duunentamu: y’ -7y’ +6y=0, y(@) =2,y'(0) = 0.

24 Pemnth InWHEHHOE HEOAHOpoAHOe muddepeHnnaITbHoe YypaBHEHHE: Y -
4y’ +5y=(16-12x)e™.

25.Haiitu ob1iee peruenue cucteMsl quddepeHIManbHbIX ypaBHEHH: [J; =:3;_—7‘§3‘

2

26.Haiitu cymMy psijia WiIM YCTAHOBUTD €r0 PACXOJUMOCTh: X L3

-6} i"+1"|

27.HaiiTn CyMMy psiJia MIIM yCTAHOBUTH €r0 PACXOJAUMOCTh 5., —.

28 . HCCHCI[OB&TB Ha CXOAUMOCTH pHI[BI, I/ICHOHB3y5I HpI/I3HaKI/I CpaBHCHI/IH:
cos* ::'ij sinn

=
n=21

= ——
n=l g n2 * ni-z

29.UccnenoBaTh psAl Ha CXOAUMOCTb, MCTONB3YS paauKanbHBIA Tpu3Hak Komu:

- (:ﬂ+1)”
n=llan+1

30.MccnenoBats Ha CXOAMMOCTB S MO mpu3HaKy Jamambepa: Sr, -~

n=1r [zm+101"

31.IIpuMeHsist IpU3HAK CPABHEHUS U MHTErPadbHbIM mpu3Hak Ko, ucciaenoBath
Ha CXOJUMOCThH P I .

=2 ran—syindran-11"

32.UccnenoBath Ha  aOCOJIOTHYIO W YCIOBHYIO  CXOJIUMOCTb  PSJIBIL:

(—um —1™zn?

==
n=2 .

=

n=1

(n+1jinn’ nf-niser’

33.Haiitu cymmy psina: T3

i"“ 5n +4

. e ML e -1y - 1
34.Uccenenosars psiji HA CXOIUMOCTD: Ty =0, m{:—ﬂ] e e

35.UccnenoBaTh Ha YCIOBHYIO M a0COMIOTHYH) CXOOUMOCTB: Ti_,(—1)"1——

!

(-1
36.HaiiTu uHTEpBaN CXOIUMOCTHU CTCHCHHOFO psAaa ¥ UcclieoBaTh Ha CXOJIUMOCTh
x+14"

Ha KOHIIaX UHTEPBaJIa CXOAUMOCTH X 1. T dm=tT o




37.Pa3noxuth GyHKIMIO B psig MakiopeHa mo CTENneHsIM X, UCTOJIb3ysl U3BECTHBIC
Pa3NoKEeHHUs], YKa3aTh 00J1aCTh CXOJUMOCTH: ——

§ B2t

38.BoruncnuTh NpuOIMKEHHO ¢ YKa3aHHOW CTENeHbIO0 TOYHOCTH O: 7.6 = 1072,
2 d
39.Bprunciauthk uHTErpai ¢ TouHocthio A0 0,001: | %

40.Haiitu 001acTh CXOAUMOCTH psifia: Y, x"tg —.
P hha
In«4™

41.Haiiti 061aCTh CXOIUMOCTH psijia: Ty,

I.T:—a.

42.Haiitu cymmy psiga: £y,

nn+1y’

43.Haiitu cymMmy psifa: Ty_o(n + 1)x"2,

44 Paznoxuth PpyHKUIMIO B psiag MakiopeHa: x3/27 - 2x.

45.BBuCIUTE MHTErpai ¢ TOYHOCTEIO 10 0,001: [ vrsinxdx.

46.Paznoxuth B psaag Dypee mnepuogudeckyro ¢ mepuojgoM 2m ¢yHkuumio f(X),

. . , —TT = B
3a/aHHYIO Ha OTpe3Ke [-m;7]: £G) = { . o i :_j i

47.Paznoxutb B psag Dypbe B yKa3aHHOM HMHTEpBAJIEC MEPUOAMYECKYIO (YHKIIHIO
f(x) c mepuogom 21: flx) =1-Ixl. -3 =x < 3,01=3,

48.Paznoxuth B psag Dypbe ¢ynknuio f(x), 3amannyro Ha wuHTepBase (0;7),
IPOAOJKUB €€ YETHBIM U HEYETHBIM 00pa3oM: flx) = (x + 1%,

49.Paznoxuts B psag Pypee nepuoandeckyro QyHKIUIO, 33JaHHYI0 Ha UHTEpBaJe

muHel iepuoaa. Iloctpouts rpaduk Gynkumm. Halith cymMmy MmoigydeHHOTO
f{x]_{—x+1,—3-=:x£[]
psna. - 20=x=3.

50.Paznoxute ¢yHKkmuoo B psag Dypbe MO KOCHHYcCaM M CHHYycCaM (TPOJODKHTH
YETHBIM W HEYETHBIM O00pa3oM Ha CHMMETpUYHbIA uHTEepBai). I[locTpouTh
rpa@uk QyHKIMM: flx) = x/2.0 < x < 2.

51.Pasnoxuth GyHKUHIO B psift Dypbe: flx) = cos >, (—mm). T = 2m.

P x=1

52.Hamucarp uaTerpan ®ypwe st GyHKuu: fx) = In <1

chy, 0 = x =xw /2

53.Haiitu cunyc- 1 KocuHYC-TpeoOpa3zoBaHue Dypoe: flx) = I 0.x > 12

54.Haiitu opurrHai no 3aJaHHOMY U300pakKeHUI0: ————.
(p+L(pi+4p+5)
55.0mnepanOHHBIM  METOJIOM  pemmTh 3amady Komm 11 0OBIKHOBEHHOTO
nuddepeHnanbHOro ypapaeHus:y 2y +10y =2e  cosdt, p(0) = 5,y'(0) =1,
56.0mepanoHHBIM METOJIOM PEeIIUTh cucTeMy nuddepeHITnanbHbIX YPaBHCHHIA:
[.x" =3r+ov+2
y=3x4+y+1'x(0) =0,4(0) =2

5.3. TumnoBble KOHTPOJbHBbIE 3aJaHus (MaTepHajbl) ISl TeKYIIero
KOHTPOJISl B ceMecTpe

Texywuii KoHmpoJib OCYIIECTBIISICTCA B TEYCHUE ceMecTpa B (hopMe HamrcaHUs

KOHTPOJBHBIX paboT u 3amuTthl M]13.

3amuta 13 mpoBoauThes B (hopMe YCTHOTO OMpPOca CTYAEHTA MO BBITOJIHEHHOM

paboTe M HampaBlieHa HAa MPOBEPKY CTEMEHU YCBOCHHS MarepHalia M MOHUMAaHHUs
TEOPETHYECKUX CBEAEHUHM, HCIOJIb3YEMBIX B IPOLECCE BBINOJHEHUS PAOOTHI.
[IpumepHbIe TEMAaTHKA U COCTaB KOHTPOJIbHOM pabOTHI:

Breruucnenue IMPpEACI0B IIOCICAOBATCIIBHOCTH.



[TepBblii 1 BTOPOM 3aMeYaTeIbHbIE MPEAETBI.
Brruncnenue npon3BoAHON (GyHKIIMHM OJTHOM TTEPEMEHHOM.
[IpaBuno Jlonurans.

QOYHKINY MHOTHX [TE€PEMEHHBIX.

Heompenenennsiii UHTErpal.

OrnpeneneHHbIil HHTErpal.

YucnoBble psJIbL.

(DYHKHI/IOHaHBHBIe pAAbL

1. Haiitu HHTEPBAJI CXOAUMOCTH CTCIICHHOI'O psAaa U UCCIIEA0BATh HA CXOAUMOCTh Ha KOHIIaX

(x+13"
UHTEPBAJIA CXOAUMOCTH 2y —q (2%) 7™, B,

nat

2. Pa3noxuth (bYHKI_II/IIO B P MaKnopeHa I10 CTCTICHAM X, UCII0JIb3YS U3BCCTHBIC PA3JIOKCHUA,

yKa3aTh 00J1aCTh CXOJIMMOCTH: %
BBI4KCITHTH IPUOITHKEHHO C YKA3aHHOI CTeNeHblo TouHocTH O 2,8 = 1072,
4. BpraucauTh HHTErpa ¢ TOUHOCTHIO 710 0,001: fﬁD’E g _ixzdx.
Paznoxuts GyHKuio B psaj JIopaHa B OKpECTHOCTH TOUKHM Zo=2: f(z) = zcos i

JuddepeHunanbHubie ypaBHEHUS:
1. Pemmre ypaBHEHUE C pa3ae/sSIOIIUMUCS TEPEMEHHBIMHU: y’-xzy:2xy.
2. HaiiTi yacTHOE pelIeHHe YpaBHEHHS, YIOBIETBOPSIONIEE HAYaIbHOMY YCIIOBHIO:

xydx + (1 +y* W1+ xTdy =0, _}-"[*-.-"ﬁ} =1.
3. Pemute onHOpOIHOE ypaBHEHUE: XY =Y+2X.
4. Haiitu perrenne 3aaa4un Komm st nuneitHoro quddepenimanpaoro ypapaenus: Y +(2y/X)=x,
y(1)=0.
Pewntb 3a1a4y Ko nonmkerneM nopsiaka: Y =3+c0s%2x, y(0)=0, y’(0)=2, y’*(0)=-1.
Haiitu oGmee pemenue nuddepeHanbHOro ypaBHEHNs OHMKEHUEM nopsiaka: Xy +y’’=1.
Pemmts 3anady Koum monmkenneM mopsika: 4y°y’=y*-1, y(0) = vZy'(0) ==,

L L

Pemuts 3anauy Ko nis nuneiinoro nuddepeHnuanibHOro ypaBHeHHsI 2-T0 TOPSAKaA C
MOCTOSTHHBIMU KO3 dunmertamu: Yy’ +8y’+16y=0, »(0) =1,y'(0) = 0.

9. PemuTh MMHENWHOE HEOAHOPOAHOE MU depeHInanbHOe ypaBHeHHE: Y~ +3Y’ ’+2y’=1-x2.

I
x =3x+2y
10. HaiiTi obmiee pemenne cucteMsl AudepeHnnaibHbIX ypaBHEHUH: {v’ = 3x L 4;.

© No O

Psaner Oypee:

1. PaznoxuTth B pan Oypbe nepruoaudeckyro (yHKINI0, 3aJaHHYI0 Ha HHTEPBAJIC AJTUHBI

nepuopa. [Toctpouts rpadux ¢pyHkmuu. HaliTu cymmy moJiy4eHHOTO psfa.
_(3,-2<x=<0
f(x) = {—Ex,l] < x<2.

2. Paznoxuts pyHkiuio B psag @ypre 1o KOCHHYCaM B CHHYCaM (TIPOI0JDKUTh YETHBIM H
HEUYETHBIM 00pa3oM Ha CUMMETPUYHBINA nHTEepBai). [locTtponTts rpaduk GyHKIINAN:
flx)=4—x0<x= 2

3. Pasnoxuts Gpynxuuio B pag ®ypee: f(x) = shx, (—m;m),T = 2.

e @ x=0
0,x = 0.
sinx, 0 <x<mw
0,x = m.

4. Hamucatb unterpan ®ypoe mns gpynkuun: f(x) = { a=0,

5. Haiitu cunyc- 1 Kocunyc-nipeodpaszopanne Dypre: fx) = {

OmnepalmoHHOE UCUNCIICHHE.
Kpumepuu oyenku KonmpoavHoil padomel. KOHTPOJIbHAS padOTa OIIEHUBACTCS
mo 5-tTuOamIpbHON MIKane: 2 — HEYAOBIETBOPUTENBHO, 3 — YIOBJIETBOPUTEIBHO, 4 —



Xopomo, 5 — OTJIMYHO.

5.4. Onucanne KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLlEeHUBAHMS

[Ipyn mpomeKyTOYHOM aTTecTaruu B ¢Gopme aud@PpepeHIMPOBAHHOTO 3ayeTa H
HK3aMEHOB MCIIOJIb3YETCs CICAYIOMas ITKajia OCHUBAHUS: 2 — HEYAOBICTBOPUTEIBHO,
3 — YAOBJIETBOPUTENIHHO, 4 — XOPOIIIO, 5 — OTJIIMYHO.

Kpurepusimu onieHnBaHus JOCTUKEHNUN ITOKA3ATEIIEH SBISIOTCS:

HanmenoBanue Kpurepuii onieHuBaHus
[oKa3aTes
OLICHUBAHUS
pe3ynbTaTa 00y4eHuUs
10 JHUCIHILIMHE

3HaHusA 3HaHUE TeopHU TNpeeNoB, AUPQEpeHIATBPHOr0O W HHTErPAJbHOIO HMCUHCIICHUS
(GhyHKIMA 0HOM epeMeHHOH, udGepeHITUaAIBHOTO HCYUCIEHUS QYHKINHA MHOTHX
MEPEMEHHBIX, TEOpPUU psIoB, AuD(depeHHaIbHbIX YpaBHCHUH, ONEPallMOHHOTO
WCUUCIICHUS

O06bemM 0OCBOCHHOT'0 MaTepuana

ITomHOTa OTBETOB HA BOITPOCKHI

YeTKOCTh U3J10°KEHNS] M HHTEPIIPETAluy 3HAHUN

YMenus YMeHue pemaTs 3a1aui TEOPUU NPEeAEIoB, TU(PepeHIaIbHOT0 1 HHTETPAIBHOTO
ucuncieHus: QyHKIUN OHOH NMepeMeHHOH, T PepeHINaANTEHOTO UCUUCIICHHS
(YHKIMI MHOTHX NIEpPEMEHHBIX, HCCIIEI0BAHUS PIIO0B, T epeHINATBHBIX
YpaBHEHHH, OTIEPAIIHOHHOTO MCUUCIICHHUS

YMmenue IMPOBEPATH PCHICHUC U AHAJIM3UPOBATH PC3YJIbTATHI

HaBbiku BJ'Ia)Z[eHI/Ie HaBbIKaMH1 ITPUMCHCHUA aHAJIUTUYCCKHUX MCTO/I0B PCUICHHUA
MAaTCMAaTHYCCKHUX 3a/1a4 B HpO(i)eCCHOHaJ'IBHOﬁ JACATCIIBHOCTHU

KauecTBO BBRIOIHEHUS I/ICCJ'IG,Z[OBaHHﬁ 00BEKTOB HpO(l)eCCI/IOHaJ'ILHOI\/JI JACATCIIBHOCTH

CaMOCTOSTENNLHOCTD BHITMOIHEHHUS MCCIIEJOBaHUN 00BEKTOB MPOECCHOHATBHOIM
JeATEIbHOCTH

OneHka mpernojaBaTelIeM BBICTABISICTCS HMHTErPAJIbBHO C  Y4€TOM  BCEX
MokKas3aresiel U KpUTepUeB OIICHUBAHUS.
Ornenka c(hopMHUPOBAHHOCTH KOMIIETESHIIMH 110 IMOKa3aTelf0 3HAHHUS.

Kpurepnit YpOBEHb OCBOCHHSI M OLICHKA
2 3 4 5

3HaHUE Teopuu He 3naer reoputo  |3HaeT 21€MEHTHI 3HaeT OCHOBHbIE 3HaeT TeopHIo
[IPEJIEIIOB, IIPEEIIOoB, TEOPHUHU NPEAEIOB,  [IEMEHTHI TEOPUU  |IPEAETIOB,
nuddepennuansaor | MMbpepeHuuanbHor [ auddepeHInatbLHOr | IpEaeos, T PepeHIINATEHOTO H
O U UHTETPAILHOr0 | O M MHTETPAILHOIO |0 M MHTETPAILHOIO  |IU(PEpEeHIUATbHOT [MHTErPAIbHOTO
HCUNCIICHUS WCUUCIICHUS WCYUCIICHUS 0 ¥ MHTETPAJIbHOTO |MCUYHCICHUS (PYHKITUHA
(GYHKIMA 0HON (hyHKIMI 0THOM (hyHKIMI OHOH HCYHCICHUSA OJHOU MEPEeMEHHOM,
HIEPEMEHHOMH, TIEPEMEHHOH, TIEpEeMEHHO, GyHKIUH oHON T PepeHInATEHOTO
nuddepennuansror | AupdepennuansHor (nupPpepeHranbHOr (IEPEMEHHOMH, ucumciaeHus QyHKIMH
0 UCUNCIICHUS 0 VICYHCIICHHS 0 UCUHUCIICHHUSI T PepeHIINATEHOT [MHOTHUX TIEPEMEHHBIX,
(yHKIIMI MHOTHX ¢yHKUMI MHOTHX  |QYHKLIMI MHOTHX |0 MCUMCIICHHS TEOPHH PSIOB,
HEPEMEHHBIX, MIePEMEHHBIX, [IePEeMEHHBIX, ¢yHKIH MHOTHUX | U depeHInaTbHBIX
TEOPHH PSJIOB, TEOPHH PSIOB, TEOPHHU PAIOB, MEPEMEHHBIX, YpaBHEHUH,
nuddepeHnnanbHbIX muddepeHnranbHIX |[TudGepeHInanbHBIX |TEOPUH PSAIOB, OTIEPAIIIOHHOTO
ypaBHEHHIA, ypaBHEHUH, ypaBHEHHUIA, I pepeHInANBHBL [UCUUCTICHHS
OTEepaIuOHHOTO OIIEPaLIOHHOIO OIIEPALIOHHOTO X YpaBHEHHUH,
HCUNCITCHYS HCUUCIICHUS HCYUUCIICHUS OTIEePaLMOHHOTO




HNCYUCJICHUA

O0BEM OCBOSHHOTO
MaTepuana

He 3naer
3HAYUTCIIFHON YacTH
Marepuaia
JMCILHATUTMHBI

3HaeT TOIBKO
OCHOBHOW MaTrepual
JACIUTLTAHBL, HE
YCBOWJI €r0 eTaNIEel

3HaeT MaTepuan
JUCLUIUIAHBI B
JIOCTaTOYHOM
o0bemMe

OO6nanaet TBEpABIM U
TIOJTHBIM 3HAHHEM
MaTepuaia JUCIUILIU-
HBI, BJIQJICET JOIOIHU-
TENbHBIMU 3HaHUSAMU

IIonHOTa OTBETOB Ha

He nmaet otBeTHI Ha

JlaeT HEMOJIHEBIE

JlaeT oTBeTHI Ha

JlaeT mosHEIE,

BOIIPOCHI OOJIBIIIMHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE BCE|pa3BEPHYTHIE OTBETHI
BOIIPOCOB BOIIPOCHI - TIOJTHBIC Ha TIOCTaBJICHHEIE
BOIIPOCHI
YeTKoCTh Hznaraet 3Hanus 6e3 |M3naraer 3Hanms ¢ |V3nmaraer 3HaHUS Wznaraet 3HaHUS B
H3JI0KEHHS 1 JIOTHYECKOU HapyILICHUSMHU B 0e3 HapyIIeHUH B [JIOTHICCKOM
UHTEpIpETALMU  |TIOCIEN0BATENBHOCTH | JIOrHYECKOM JIOTHYECKON IIOCJIETIOBATEIIBHOCTH,
3HAHUU II0CJIEA0BATEILHOCTH |IOCIEAOBATCIIBHOCT |CaAMOCTOATECIIBHO UX
3 HUHTEPIIPETUPYSI U
aHAIU3UpyA
He wmoctpupyer | Boinmonusier Brmmonsser Beinonssier
HU3JI0)KCHUE TOSICHSIIOIINE CXEMBI | [IOSICHSAFOLINE MOSACHSIOIINE PUCYHKA
MOSICHSIOILIMMU 1 PUCYHKH PUCYHKU U CXEMBI (A CXEMBI TOYHO U
cxeMamu, HC6p€)KHO nuc KOPPEKTHO U AKKYypaTHO, paCKpbIBas
pHUCYHKaMU U OIITHOKAMH IIOHATHO IMOJIHOTY YCBOCHHBIX
IpUMEpaMu 3HaHUN
Hesepno uznaraer u | Jlomyckaer I'pamoTHO 1 11O I'pamoTHO U TOYHO
HUHTEPIPETUPYET HETOYHOCTH B CYILLIECTBY w3jaracT 3HaHMs,
3HAHUS W3JI0KCHUH U W3J1araeT 3HaHUs JieNaeT
UHTEpIpETAluN CaMOCTOSTEIIbHBIC
3HAaHUH BBIBOJIbI

Ornenka c)OpMUPOBAHHOCTU KOMIIETEHIIMM MO MOKA3aTeNII0 Y MEHHUSI.

Kputepuit YpoBEHb OCBOEHMSI U OLICHKA
2 3 4 5
YMenue pemath He ymeer pemats Homnyckaet YmMmeer pemiatb besommboyHo pentaer

3aJ1auM TeOpuun

3a1a4u TCOPUU

HCTOYHOCTHU B

3a/lauu TCOPpUHU

3ala4uu TCOpUU

TPEJIENoB, IIPENEIIOB, pelieHn  3a/1a4 IIPENCIIOB, IpeJIeNoB,
nudhepeHIuanbHO nuddepeHInanbHO TEOPUH TIPELIEIIOB, nuddepentmans | gubdepeHunaIbHOr
Mo u ro u b epermansy | HOTO U 0 W UHTETPAJILHOTO

MHTErPAIbHOTO MHTETPAJIbHOTO | UCUUCIIEHUS
MHTCTpATILHOTO VCUYUCIICHUS oron HCUYUCIICHUS GyHKIMI ogHON
HUCUHCIICHUA o o HHTErpajibHOrO o o -

byHKIMI o HOU GbyHKIMI OHON | IepeMEeHHOM,
q)yHKHHﬁ OI[HOﬁ o HCUYHUCIICHUA o

IIEPEMEHHOM, . . | mepemeHHOM, b depeHInaIbHOT
HIEPEMCHHON, b hepeHIanTbHO (bynkuuit OIHOM | nyddepenuuans | o ucuucieHus
g depeHInaIbHO | TO NCUNCICHUS [IEPEMEHHOM, HOTO GyHKIMI MHOTHX
'O UCUUCIIEHUS (GYHKIMA MHOTHX AupbepeHIMANbH | ycypcieHns IIEPEMEHHBIX,
GbyHKIMA MHOTHUX | MEPEMEHHBIX, Or0 UCYUCIEHUA | pyHKIMIA HCCIeN0BaHus
IEPEMEHHBIX, HUCCIICO0BaHUA q)yHKHI/Iﬁ MHOTHUX | MHOTHX pAaoB,
FICCIIeIOBAHMS PAIIOB, HIEPEMEHHBIX, MEPEMEHHBIX, nudepeHanTbHbI
DSIJIOB, nuddepeHnanbl | yecenopanus UCCIIe0BaHUS X YpaBHEHHH,

BIX YpaBHEHUI SIJIOB OTIEpPaI[MOHHOTO
Auddepennmanny OHeyra).LII/IOHHOI‘,O pafios, EHJ(II)d)é eHIMaTb HCHEICIJ'IIGHI/IH
BIX YPABHEHUH, P maddepeHImaTbH b o

HCYHUCIICHHS bIX VDABHCHII HBIX YpaBHEHUH,
OIEPAITOHHOTO yp ) OTIEPAITHOHHOTO
HUCUYUCIICHUS OIICPAalIMOHHOTO HCUMCIICH IS

MCYHUCIICHUS

Ymenue He ymeer VYMeer IPOBEPATH | YMeeT VMeeT IPOBEPATH
IIPOBEPATH IIPpOBCPATH peuieHue IPpOBCPATH pPEICHUC U
peLeHue 1 penieHue u HEKOTOPBIX 3ajay | PEUICHHE aHaJIN3UPOBATh
AHATM3UPOBATH aHaJIN3UPOBATH HEKOTOPBIX pe3yabTaTh
pe3yIBTATEI pe3ynbTaThl 3a1a4d u

AHaAJIM3UPOBATH




| pe3ymbTaThl

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁ 10 TTOKa3aTear HaBbIKU.

Kputepuit YPOBEHb OCBOEHUS U OLICHKA
2 3 4 5
Bnanenue He Bnageer He nocrarouno Bnaneer [IpodeccuonanpHo
HABBIKAMU HaBBIKAMHU XOPOIIIO BIaJieeT HaBBIKAMU BJIaJiceT HABBIKAMU
IPUMCHCHHS NPUMEHECHUSI HaBBIKAMH MPUMEHEHUS MIPUMEHEHUSI
AHATHTHYECKIX AHATUTAYECKUX PUMEHCHHS AHAINTUYECKUX | aHATUTHYECKUX
METOOB pIIEHIS | L L oekiix | eonon pomnuts| POLIGHI MarewaTCCKi
MATCMATHIHCCKIX 3a/1a4 B METOAOB PeIICHI MaTeMaTHYeCKUX | 3aj1a4 B
3a7a4 B MaTEeMaTUYECKUX .
poeCCHOHAIBHO 3aJ71a4 B npodecCuoHATbHON
NPO(ECCHOHANBHO | jf fegrepHOCTH At B poeCCHOHAIb | ACATCIBHOCTH
H IeITeTbHOCTH HIBOq’GCCHOHaHBH HOM
OH JICATENIBHOCTH | pogrony HocTH
KauectBo He xauecTBeHHO He mocrarouno He nocratouno KauyectBenno
BBITIOJTHCHHS BBIIIOJIHSET KayeCTBEHHO Ka4yeCTBEHHO BBIMOJTHSICT
WCCIIEIOBAHUIN HCCIICTOBAHUS BBIMOJTHSICT BBIMOJTHSCT HCCIICTOBAHMUS
00BEKTOB 00BEKTOB WCCIIEIOBAaHUS WCCIIeTOBAaHHS 00BEKTOB
npo(ecCHOHAIBHON | MPOQPECCHOHATBLHOM | 00BEKTOB 00BEKTOB poheCCUOHATBHON
JeSITEIbHOCTH JIeSITEIIbHOCTH, npodeccHoHaNbHON |TpodecCHOHATLHOM | AeATENEHOCTH
JIOITyCKaeT rpy0bie | NesTeIhbHOCTH, JIESATEIILHOCTH,
OmuOKH JIOTTYyCKAeT U JIOTTYyCKAeT U
HCIIPaBJIACT HCIIPaBJIACT
OIIMOKH C OIIMOKHU
MOCTOPOHHEH CaMOCTOSITEIILHO
MTOMOIIIBIO
CamocrosTenbHOCTh | He MoskeT Beimosnmsier [Tpu BeimonHenun | CaMOCTOSTENBEHO
BBIMOJTHEHHUS CaMOCTOSTETBHO UCCIIEIOBAHUS HCCITEIOBAHUS BBITTOJTHSIET
WCCIIeI0BaHUH BBIMOJTHSTh 00BEKTOB 00BEKTOR UCCIIeIOBAHUS
00BEKTOB UCCIIEIOBAHUS npodeccuoHanbHO! | TpodeccHoHaNBHOM | 00BEKTOB
MpodeCCHOHANBEHOW | OOBEKTOB JIESITETILHOCTH C JIeSITeIbHOCTH npodeCcCHOHATEHON
JeSITEITBHOCTH npodeCCHOHATLHON | MOCTOPOHHEH uHorAa TpedyeTcs | AeATeIbHOCTH
JIeSITeTIbHOCTH MTOMOIIIHFO MOCTOPOHHSIS

IIOMOIIIb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHue

HanmenoBanue crienuanbHBIX IIOMEILIEHUNA

OCHaH_IeHHOCTB CIICnraJIbHbIX HOMeLLIeHI/If/'I n

Ne Y IOMEIIEHUH JI1 CAMOCTOSITEIbHON . .
MIOMEIIEHUH JIUIsl CaMOCTOATENbHOM paboThI
paboThI
1. VYuebHas ayIuTOpus Ui IPOBEICHUS Crnenuanu3upoBaHHas MeOeb.
JICKIIMOHHBIX 3aHATUN MynbTUMEaMiiHAs YCTAHOBKA, YKPaH, TOCKH
2. VY4eOHas ay1uTOpus AJis IPOBEICHUS Crenmanu3upoBaHHast MeOeb.
IIPAKTUYECKUX 3aHATUN MynpTuMenuiiHas yCTaHOBKA, 9KpaH, TOCKU
3. UwnranpHbIN 3271 OMOTHOTEKHU IS Criennanu3upoBaHHasi MeOeb.

CaMOCTOSITEILHOM pa6OTBI

KOMHLIOTepHaH TCXHHKA, IOAKIOYCHHAA K CCTH
HHTCPHET U UMCIOIAasA OOCTYII B 3JICKTPOHHO-
O6pa3OBaTeHLHYIO cpeay

6.2. JIMIeH3HOHHOE M CBOOOTHO PACIIPOCTPaHsIeMoOe MPOrPpaMMHOe O0ecneueHne

No

[lepeyeHp JIMIIEH3HOHHOTO MPOTrPAMMHOIO
obecrieueHus.

PexBu3uTHI MMOATBECPIKAAOIICTO JOKYMCHTA

1.

Microsoft Windows 10 KoprioparuBuas

(Cornamenue Microsoft Open Value
Subscription V6328633 Cornamienue
nercreurenbHo ¢ 02.10.2017 mo 31.10.2020).
Horoop nocrasku [10
0326100004117000038-0003147-01 ot
06.10.2017.

Microsoft Office Professional Plus 2016

(Cornamenue Microsoft Open Value
Subscription V6328633 Cornamienue
nevicreutenbHo ¢ 02.10.2017 mo 31.10.2020).
Horoop nocrasku [10
0326100004117000038-0003147-01 ot
06.10.2017.

Kaspersky Endpoint Security «CtangapTHbIi
Russian Edition».

Cy6nunen3nonnsiit gorosop Ne 102 ot
24.05.2018. Cpok neicTBUS JINLEH3UU 10
20.07.2019

Google Chrome

CBoboaHo pacripoctpansiemoe [10 cormacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS

Cpensl mporpammupoBanus Dev C++ |
CodeBlocks, Visual Studio Community
Edition

CBoboaHo pacripoctpansiemoe [10 cormacHo
YCIIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS




6.3. Ilepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. ITuckynoB H. C. Juddepennmanbuoe u uHTerpaibHoe ucuucienus, 1. 1, 2 / H.
C. ITuckynos. - M.: Uurterpan-IIpecc, 2006. - 416 c., 544 c.

2. COopHUK 3a/1a4 110 MaTeMaTHKe 7S By30B, T. 2, 3 / oz pea. A. B. Ebumona u A.
C. IlocnienoBa. — M.: dusmatiut, 2003. —432 ¢., 576 c.

3. Marematuuecknii ananu3. Yacte |: YuebHoe mocobue. / 3yes C. B. — benropon:
u3a-Bo BI'TY um. B. I'. Illyxona, 2015. — 84 c.

4. bepman I'. H. COopHuk 3amay mo Kypcy maremaruyeckoro anamuza. / I'. H.
bepman. — Cn6.: [Ipodeccus, 2005. — 432 c.

5. bepmant A. ®. Kpatkuii kypc MaTeMaTHuecKoro aHaiau3a: y4e0. aJis BTy30B / A.
®. bepmanr, U. I'. ApamanoBud. — 9-¢ u3a. — M.: ®usmarnur, 2003. — 799 c.

6. Cepruenko E. H. Jluddepenuuanbupie ypaBHEHUSA. YUeOHO-MPAKTHUYECKOE
nocobwue. / E. H. Cepruenko. — benropoa: BUDU, 2001. — 71 c.

/. COOpHMK THUIOBBIX pPacyeToB IO BhICIIed Maremaruke. / mon pexn. B. b.
Munocuesa. — M.: MI'Y, 2001. — 511 c.

8. OyHKIIMA HECKOJBKUX TIEPEMEHHBIX. [lOBEpXHOCTH BTOPOTO  TOPSIKA:
Meroanueckue yka3aHUsS K BBITOJHCHUIO WHIWBHUIYAIBHBIX JOMAITHUX 3aJaHAA IS
CTyJeHTOB Bcex cnenuaibHocteld. / Cepruenko E. H., CutHukosB b. /I., CenuBanona E.
B. — benropon: uzn-so bI'TY um. B. I'. lllyxosa, 2003. — 53 c.

9. Crapkos C. H. Marematuueckue popmyinsl u rpaduku. / C. H. CtapkoB. — Cno.:
[Turep, 2007.-63 c.

10. VYuusepcanbhbiii cnipaBounuk. / A. JI. [Tonsaun, B. J1. Ionsuun, B. A. ITomnos.
—M.: ACT, 2005. - 480 c.

11. Huxyno A. E. Coopuuk ¢popmyn mo marematuke. / A. E. [lukyHoB. — M.:
Text, 2007. 160 c.

6.4. [lepeueHb HHTEPHET PeCypPcoB, NPodeccHOHANBHBIX 023 JaAHHBIX,
HHGPOPMALIMOHHO-CIIPABOYHBIX CHCTEM
1. DnexTponnas 6uonuoreka (Ha 6a3ze DbC «bubmuoTex») — Pexum qocrtyna:
http://ntb.bstu.ru
2. DnexkTpoHHO-OubmmoTeynas  cucrema IPRbooks —  Pexum  goctyma:

http://www.iprbookshop.ru

3. DIeKTpOHHO-OUOIMOTeUHAS cucrema «YHUBEpPCUTETCKAS oubmmoTeKa
ONLINE» — Pexum noctyma: http://www.biblioclub.ru/

4. http://www.math24.ru — coOpanre KpaTKHX CBEICHHH IO MaTeMaTHYECKOMY
aHanu3y u qudepeHnranibHbIM ypaBHEHUSIM.

5. http://mathserfer.com — gocraroyHoe TMOJIHOE HW3JOKEHHE  MAaTCPHAJIOB
AMCHUIUIMHBI C TOKA3aTEILCTBAMH M IPUMEPAMHU.


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

VTBEPXK/JEHUE PABOYEHN IMPOI'PAMMBI

PaGouas nporpamma yteepikzaeHa Ha 200 /20 &/  yuebubiii roA

0e3 H3MeHeHHH / ¢ U3MEHEHHUAMH, JONOTHEHHUSIMH

I[Tporokon Ne 4 sacenamms xadenpmiov« A/ » 04  2040r.

LW

3asenyrouumii kadenpoii (IMonsikos B.M.)

nonnucs, XPHO

JIMpeKTop HHCTHTYTA . %_/ (Benoycor A.B.)
/onnucs, ®HO




YTBEPXK/JIEHUE PABOYEN INMPOTrPAMMBI

Paboyas  nporpamma  yreepkaena wa  2021/2022  yuebumnlii  roa

0e3 usMeHeHu

[Iporokon Ne 9/1 3acenanmns kadeapst o1 %_ﬁ_» masi 2021 .

J

3asenylolnii kadeapoii W ///-0/&//60/ ﬂ /L/ )

noAnices, GHO

JupexTop uHcTHTY 1A

noamics, bHO

vecyee £ A8



YTBEP/KAEHUE PABOUEI MPOI'PAMMBI

PabGouas nporpamma YTBepK/leHa Ha 202 120475  yuebuplii roa

03 HIMEHEHUIT / ¢ I3MCHEHHAMM, [LOMOTHEHHSIMI

[\
[potokon Ne 77/ 3acenanus Ka(l)xllpbl \T)T «L0» 05 204

J
Baseytouuil Kadepoil \'\ [Tonsikos B.M.

noannes, KHO

JupexTop HHCTHTY 1A - benoycos A.B.

Znoapics, PHO



VTBEP/KJIEHUE PABOUYEI MPOT'PAMMBI

PaGowas  mporpamma  yreepskaena  ma  2023/2024  yueOHelii  roxa

0e3 U3MEeHEeHHI.

[Mpotokoa Ne 8 3acenanist kaenpsl o1 «_ 4 » _ mag 2023 r.

—

3apeayromuii kadeapoit [Moaskos B.M.
noanich, @HO \

T -
Jlupexrop HHCTHTYTA P ) i benoycos A.B.
rd
noﬂuncy&lo




