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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Kareropus Kon n HaumeHnoBaHune HanmenoBanue moxaszaresst
Kon u HaumeHoBaHue
(rpynma) FS— MHINKATOPa JOCTHKECHUS OLIEHUBAHUS pe3yIbTaTa
KOMIIETCHLUI KOMIIETEHIIMU 00y4eHHs IO AUCIMIUIMHE
Oo6menpodec | OIIK-1. CocoOeH NpUMEHSTh OIlK-1.1. 3HaHUS:
CHOHAJIbHBIE €CTeCTBEHHOHAYYHBIE U 3HaTh: OCHOBBI TEOPHH MpeeioB,
KOMITETCHIINHM | OOIICHHKECHEPHBIC 3HAHMUS, MaTeMaTHKH, (QU3UKH, nuddepeHnaTLHOTO u
METObI MaTEMAaTUIECKOTO BBIYUCIIUTEIBHOM HUHTETPAIILHOIO  HCUYUCICHHUSA
aHaJM3a 1 MOJEITMPOBaHUS, TEXHUKHU U ($byHKUMI OTHON MEepPEeMEHHOM,
TEOPETHIECKOTO 1 MIPOTPaAaMMHUPOBAHUS nuddepeHnaTEHOTO
9KCIEPUMEHTAILHOTO ucuucieHus QyHKIUHA MHOTHX
HCCIIeIOBaHUS B MEPEMEHHBIX, TEOPUHU PSIIIOB,
npodeccnoHaIbHON JudpepeHInATBEHBIX
JeSITeNbHOCTH YpaBHEHUH, ONEPALMOHHOTO
WCUHUCIICHUS
OIlK-1.2. YMeHus
YMers: pemiaTth peueHus 3aJa4 TEOpUU
CTaHJapTHbIE NPEIeoB,
npogeccuoHanbHbIC TudpepeHIanbHOTO u
3aga4u ¢ IPUMCHCHHUEM HHTCIpaJIbHOT'O HUCUYHNCIICHUA
€CTECTBEHHOHAYYHBIX U (YHKIMA OTHOW TIepeMEeHHOH,
0OIIeMHKEHEPHBIX nud dhepeHInaTbHOTO
3HAHWUM, METO0B ucuuciieHust GyHKIUHA MHOTHUX
MaTEeMaTHYECKOTr0 NEPEMEHHBIX, HCCIICAOBAHUS
aHanmsa u psanoB, muddepeHInanbHbIX
MOACIIUPOBAHUA. ypaBHeHI/II\/'I, OIEepanuOHHOI0
HCYHNCIICHUA
OIIK-1.3. Hasbixu
BrnaneTs: HaBBIKaMu NPUMEHEHUS] aHAJUTUYECKUX
TEOPETUIECKOTO U METO/IOB peleHus
9KCIEPUMEHTAIILHOTO MaTeMaTHYecKHX  3agad B
UCCIIEIOBaHUSl OOBEKTOB | MPO(dhecCHOHATIBHOM
poheCCHOHATBHOMN JIEATSIIbHOCTH
JIeSITeIbHOCTH

1. Kommerenmus OIIK-1.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHON NPOI'PAMMBI

Crocoben OPUMCHATE CCTCCTBCHHOHAYYHBIC U

O6IH€HH)I(GHGDHBI€ 3HaHuiA, MCTOAbI MAaTCMATHYCCKOI'O aHaJIn3a M MOACIMPOBAHM A,

TCOPCTUYICCKOI'O M J3KCICPHUMCHTAJIBHOI'O MCCJICAOBAHHUA B HDOd)eCCHOHaHBHOﬁ

ACATCIBbHOCTHU

I[aHHaﬂ KOMIICTCHIIMA (l)OpMI/IpyeTCH CICAYHOIIMMU JUCTTHUIINIMHAMMU.

Cranus HanmMeHoBaHMS TUCIMILIMHBI
1. MaremaTtnueckuii aHaJIn3
2. Anrebpa u reomeTpus
3. dusnka
4, Wndopmaruka
5. OCHOBBI IPOrPAMMHUPOBAHUS
6. WNmxenepnas rpadrka
7. JluckperHas MaremMaTrka
8. Maremaruueckasi JIOTHKa U TEOPHUsI AITOPUTMOB
Q. BeluncnurenbHas MmateMaTHKa
10. Teopus BEpOATHOCTEN U MAaTEMaTUYECKasl CTATUCTUKA
11. WccnenoBanue onepanuii




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

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

Bun yuebHO# paboTh Bcero | Cemectp | Cemectp | Cemectp
4acoB No 1 Ne 2 No 3

OO0m1as TpyA0eMKOCTh TUCIMILUIMHBI, Yac 468 108 144
KontakTHas pa6oTa (ayaiuTOpHbIe 199 53 55
3aHATHA), B T.4.:

JEKIUU 85 34 34 17

J1ab0paTOpHBIC

IIPaKTUYECKHE 102 34 34 34

TPYMIOBBIE KOHCYIBTALUU B IEPHOJ] 12 4 4 4

TEOPETUYECKOr0 00YUEHHUS U

MIPOMEKYTOUHOM aTTECTAIH
CamocrosiTeIbHAs padoTa CTY/1€HTOB, 269 90 90 89
BKJIIOYasi HHAUBUHAYAJTbHbIE U
rPpyNnoBble KOHCYJIbTAIHN, B TOM YHCJI€:

KypcoBoii npoekr

KypcoBas pabota

PacuetHo-Tpaduueckoe 3aganue

WuauBuayanbHOe ToOMaIIHee 3aJaHue 54 18 18 18

CamocrosTenbHas paboTa Ha TIOJATOTOBKY 143 72 36 35

K ayJTUTOPHBIM 3aHATUAM (JICKIIHH,

MIPAKTUIECKHEC 3aHITHSI, 1a00paTOPHBIC

3aHATHSA)

DK3aMeH 72 nud.3ader 36 36




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

O0BeM HAa TEMAaTUYECKUI
paszen 1o BuIaM y4eOHOH
Harpy3KkH, Jac
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1. KoMiuiekcHbIe YMciia ¥ MHOTOYJIEHEI
[ToHsiTHE KOMIUIEKCHOTO 4YHcla. AureOpanyeckoe U 6 6 14

TPUTOHOMETPUYECKOE  IpEeACTaBICHUE. MHOIO4WIEHSBI,
pa3I0KEHUE HA MHOYKUTEIIH.

2. BaeneHue B MaTEMAaTUYECKUI aHAIU3

OcHoBbl TeOpuM MHOXKeECTB. [locienoBarenbHOCTH U 10 10 28
¢yukuu. [Ipenensl. HenpepbsIBHOCTD.

3.  Juddepennmanpsnoe ncuncienue GyHKIUI 0JHON EPEMEHHOM

[TpousBoanas. Juddepennuan. 'eomerpudeckue u 12 12 34
¢uznueckue npunoxenus. McciaenoBanue QyHKIUN 1
MOCTPOCHUE TPa(UKOB.

4. JnddepennmanpHoe ncuncieHne GyHKIUNH MHOTUX MTEPEMEHHBIX

[TonsTHe QPyHKIIMM MHOTUX NEpeMEeHHbIX. YacTHas 6 6 14
npousBojHas u quddepenmnuan. Ilponssoanas no
HANPABJICHUIO U TPaJAUEHT. JIOKaIbHBINA IKCTPEMYM.

BCEI'O 34 34 90
Kypcl Cemectp 2
O6beM Ha TeMaTUYECKUI
pasjzen 1o BUaaM yueOHOH
Harpysku, 4ac
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5. HeonpeneneHHbI HHTETpa
[lepBooOpa3zHas u uHTerpan. Merojibl MHTETPUPOBAHMUS:
MOJICTAHOBKA, o qacTsM, MHTETPUPOBAHKE | 4 10 28
paMOHATBHBIX, TPUTOHOMETPUIECKHUX, HWPPAIHOHATBHBIX
BBIPAKCHU.

6. OmnpeneneHHBI HHTETPAT

[ToHsTHE OMpeAeTICHHOTO NHTEeTpaa. MeToabl
BbIuucieHus. HecoOcTBeHHBIE MHTErpaIbI. 6 6 14
["'eomeTprueckue 1 GU3NIECKUE MPUITOKEHHSL.

7. JuddepeHnnanbupie ypaBHEHUS

OO6wikHOBeHHBIE T depeHITnaIbHbIe YpaBHEHU. 3a1a4ua
Komm. YpaBHeHus ¢ pa3aensomuMucs nepeMeHHbIMU. 14 14 34
OnHOpoaHbIE YpaBHEHUS. JIMHEITHbIE YpaBHEHUS.




[Tonmxenue nopsnka. Jlunerinsie nuddepeHmanbHbIe
YpaBHEHHUS BBICIIUX MOPSAKOB. HopManbHBIE CUCTEMBI
nudepeHIAIbHBIX YPaBHCHUM.

8. YwucnoBble psabI

3HAKOMOJIOKUTENbHBIE PsAbl. CXOOUMOCTD.
3Hakovepeyroumecs psaasl. Pl ¢ unenamu

4 4 14
IPOM3BOJIbHBIX 3HAKOB. AGCOJIIOTHAS U YCIIOBHAS
CXOJUMOCTb.
BCEI'O 34 34 90
Kypc2 Cemecrtp 3
OO6beM Ha TeMaTUYECKUI
paszzesn 1o BuaaM yuyeOHon
Harpy3KkH, 4ac
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9. @OyHKIMOHAIBHBIEC U CTENICHHBIE PSIIBI
Obnactu cxonumoctd. Paznoxenune QyHKIMIl B psibl 6 10 o4
Tetnopa u Jlopana. Ilpumenenue B NPUOIMIKEHHBIX
BBIYUCIICHUSIX.
10. Psnap1 u mpeoOpazoBanue Oypne
Paznoxenne nepuoguueckux pyHkuuii B psag ypee. 4 10 33
WuterpansHoe npeodbpazoanue Oypre. [luckperHoe
npeobpazoBanue Oypbe.
11. OnepannoHHOE HCUHCIICHUE
[IpeoOpazoBanue Jlamnaca. [Ipsmas u oOpaTHas 3amaun 7 14 32
OTIEepaLlMOHHOT0 UCUYMCIIeHUs. Pemenne
T depeHIMaTbHBIX YpaBHEHUH.
BCEI'O 17 34 89




4.2. Conepxanue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

/o

Haumenosanue
pa3):[ena AUCHHUITIINHBI

Tema mpakTHYeCKOro (CEMHUHAPCKOTO)
3aHATUA

K-Bo
4acoB

CamocrosTeabHas
pabora Ha
MOATOTOBKY K
ayJIUTOPHBIM
3aHATUIM

cemectp Ne 1

KowmimrekcHble uncia u
MHOT'O4JICHBI

AnrebGpanyeckoe MnpeacTaBieHUue
KOMILJIEKCHOT'O YHUCIIA.
TpuronomeTpuyeckoe npeacTaBIcHue
KOMILJIEKCHOT'O YHUCIIA.
Pa3nojxeHrne MHOTOUYJIEHOB Ha
MHOXHUTEIH.

14

Bseneunue B
MaTeMaTHYECKUI
a”HaIn3

[Ipenensl nocienoBaTENbHOCTH
[Ipenensl hyHKIMHA, 3aMedaTeIbHBIC
TIpeIebl.
beckoneyHo mainbie 1 OECKOHEUYHO
OOJIBIITNE BETMYHUHBI.
HenpepbpIBHOCT ¥ TOUKH pa3phiBa.

10

28

HuddepennnansHoe
ucuucienue  (QyHKIMi
OJIHOM IIEPEMEHHOU

IIpou3BOaHBIE 2JIEMEHTAPHBIX
GbyHKIUH.
['eomeTprueckue npuaoKeHus,
nuddepeHmnmal.
[Tpon3BoHBIE BBICIIUX MOPSIIKOB,
npasuio Jlonurans.
[IpousBoaHbie QyHKINH, 33 TaHHBIX
HESIBHO U MMapaMEeTPUUYECKHU.
UccnenoBanue GyHKIMI U TOCTPOCHHE
rpauKoB.

12

34

Hudbdepennmansaoe
UCYHCIIEHUE  (PYHKIIHA
MHOT'UX ITEPEMCHHBIX

YacTHbIE TPOU3BOAHBIE U TIOJIHBIN
muddepeHmman.
IIpou3BoHas IO HANPABIICHUIO U
IPaJHEHT.

JIOKanbpHBIN U YCIOBHBINA SKCTPEMYM.

14

UTOTO:

34

90

cemectp Ne 2

Heonpenenennsiii
AHTErpaI

ITonsATHE M CBOMCTBA HEOIIPEAEIEHHOTO
uHTerpana. Tabauunoe
UHTErpupoBaHue. MIHTerpupoBanue
MTOABEACHUEM I10]T 3HAK
nuddepeHnmana.

IToacranoBKa B HEONIPENEIEHHOM
uHTerpane. laterpuposanue mno
YacTsIM.

HHuTerpupoBaHne paloOHaIbHBIX,
UPPaLMOHATIBHBIX (PYHKIIHH,
palMoOHaIbHO-TPUTOHOMETPUUYECKUX
BBIPAKCHUI.

HuTerpupoBaHne uppanoHaIbHbIX
BBIPAKECHUI.

10

28

OrnpeneneHHbIN
UHTETpal

Brrunciienue onpenesieHHoro
UHTETpaa.

I'eomeTpuyeckue NpUIOKEHUs
OIPEICIIEHHOr0 HHTErpaa.
Pu3nUecKue NPUII0KECHUS

14




OIIpPENIeIICHHOTO WHTETpaa.

3 Juddepennnanbuole
ypaBHEHUS

Juddepennnanbable ypaBHEHHS
nepBoro nopsaka. Obiee penieHue u
3anaya Komm. YpaBHenus ¢
pa3eNAIUMUCS IEPEMEHHBIMH.
OnHOpOHBIE YpaBHEHUS [IEPBOTO
nopsiaka. JInHeitHbIe ypaBHEHUS.
[ToHnxeHue nopsaka
nuddepeHIMaIBHOTO YpaBHEHUS
Jlunetinsie nuddepeHnnanbHbe
YpaBHEHHUS BTOPOTO U BBICHINX
HOPSIIKOB.

Cuctemsl 1uddepeHITnaIbHBIX
YpaBHEHUM.

14

34

4 YucioBbIe psiibl

HccnenoBanue cXoIuMOCTH
3HAKOITOJIOXXUTCIIBHBIX PAOOB.
HccnenoBanue cXoquMOCTH
3HAKOUYEPEAYIOLIUXCS pIoB. Psaabl ¢
YJIeHAaMU TPOU3BOJIBHBIX 3HAKOB.
AOCOJIIOTHAS U YCIIOBHAS CXOJAMMOCTD

14

HUTOIO:

34

90

cemectp Ne 3

1 OYHKIMOHAIbHBIE U
CTETEHHBIE PSIJIbI

Oo0nacTb CXOAUMOCTH CTCIICHHOT'O psa.

Paznoxenue GyHKIMI B CTETICHHBIC
PAIBL

[IpuMeHeHue CTENeHHBIX PSIOB B
MPUOIKEHHBIX BBIUMCICHUSIX.

10

24

2 Psaner u
npeobpaszoBanue ypre

PaznoxxeHus nepuoanuecKkux pyHKIHMI
B psagsl Dypee.
ITpeobpazoBanust Oypoe.

10

33

3 OnepannoHHOe
UCUHUCIICHUE

[Tpsimast u oOpaTHast 3a1a4u
OIlepalMOHHOT0 ucuncieHus. CBolcTBa
npeoOpa3zoBanus Jlamnaca.

Pemenue obpatHoii 3aaun
OTEPAMOHHOT0 UCUMCIECHUS [Tt
palnMOHAIBHBIX N300pakeHUH.
Pemenne nuddepeHumnanbHbIX
YPaBHEHUH U CUCTEM OIEPATOPHBIM
METOOM.

14

32

HUTOTO.

34

89

BCETO.

102

269

4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI

He npenycMoTpeHo yueOHBIM IJIaHOM

4.4, Conep:xaHue KypcoBOIo MpoeKTa/padoTsbl

He npenycMoTpeHo yueOHBIM IIJIaHOM
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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 ymcha -1;

Pasnoxenue Ha MHOXuUTENH, cxeMa ['opHepa -1,

[Ipenen nmocnenoBaTenbHOCTH — 4,

[Mpenen ¢pynkuuum — 9;

HenpepriBaocTts. Touku paspeiBa QyHKINH 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 MapaMeTPUUIECKH — 2,

[Tpunoxenne nuddepenimana K npuOIMKEHHBIM BRIYUCICHUSIM — 2;

[TpousBonHbIe U MU GEpEeHITHATBI BBICIIUX TOPSIKOB — 2;

[TpaBuno Jlonurans — 2;

HccnenoBanne QyHKIHA ¢ TTOMOIIBIO TPOU3BOIHON. DKCTPEMYMBI, BO3pPACTAHHE U YOBIBAaHHUE
(GyHKINH, aCHMITOTHI, BRITYKIJIOCTh M BOTHYTOCTb rpaduka GyHKIUU — 2;

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

[Tpon3BoiHas 1O HANIPABICHUIO U T'PAJUEHT: ONpeeIeHNe, BlYUCIeHue -1,

JlokanbHbIi 3KCTpeMyM (QYHKIUHU ABYX EPEMEHHBIX -1.

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

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

N3 Ne4. B paGoTy BKIIOHAIOTCS 3a7a4u:

Haxoxnaenue obuiero penienus nuddepeHnnanbHbIX YpaBHEHHH IepBOro nmopsiaka— 3;
Pemenune 3anaun Ko nns 1Y nepBoro nopsiaka— 2,

Haxoxaenne obmiero perienns nuddepeHInanbHbIX ypaBHEHUH BBICIINX MOPSIKOB — ;
Pemenue 3amaun Komm ans JIY Beiciiero mopsigka — 1,

Pemenue cucremer 1Y — 1;

HaxoxaeHne cyMMbl YUCIIOBOTO psijia — 2,

CX0IMMOCTh YUCIIOBBIX PSIIOB C MOJOXKUTEIBHBIMH YWICHAMU — 3,

[Tpu3HAK CXOAMMOCTH 3HAKOYEPEAYIONTUXCS PAIOB. AOCOIOTHAS M YCIIOBHAS CXOAMMOCTD — 2.

N3 No5. B pabGoTy BKIIOHYAIOTCS 3a/1a4K:

OyHKIMOHATBHBIE PS/IBI, UX 00JIaCTh CXOAUMOCTH — 2;

CymMma GyHKITMOHATBHOTO psijia — 2;

DTanoHHble pa3noxkeHus QyHKIKN B psig Makinopena — 1,

[IpumeneHne pa3inokeHuid GYHKIHMHA B Psig B TPHOIMKEHHBIX BEIYUCICHUSX — 1;
Pasnoxenue B psn Jlopana — 1.

N3 Ne6. B paboTy BKIIIOHAIOTCS 3a]1a4u:
Paznoxenne 2n-nepuonuueckux GpyHkiuii B psig @ypoe — 1;



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

Paznoxenue B psan @ypoe hyHkumii, 3anannpix Ha npomexytke (0;1) — 1;

[TpeoOpasoBanue Jlamnaca. [Ipsmas u oOpaTHas 3aa4u OMIEPAIMOHHOTO UCUUCTCHHS — 1;
[Tpumenenue npeodpazoBanus Jlamnaca npu pemeHHH UG GepeHIHaTbHBIX YPaBHEHHH U UX
cucTeMm — 2.

gk ownN

Ha Bemomaenne WMJI3 mpeaycMoTpeHO 9 dYacoB camMOCTOSTEIBHOM pPabOTHI
CTYJICHTA.

B nmpomecce  BBIMOMHEHUS ~ WHAMBUAYAIbHBIX  JOMAIlHUX  3aJaHUN
OCYIIECTBISIETCS. ~ KOHTakTHass  pabora  oOywaromierocs ¢  MPENnojaBaTeieM.
KoHcynmbpramuu mpoBOAATCS B ayAWTOPHS W/WIW  TIOCPEICTBAM  DJIEKTPOHHOM
UH(OPMAIMOHHO-00pa30BaTEIbHOMN CPEeJlbl YHUBEPCUTETA.

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

5.1. Peaau3anus KoMmneTeHIui
1 Kommnerenmusi OIIK-1. CnocobeH NpUMEHITH €CTECTBEHHOHAYUYHBIE U
OO0IIEMH)KEHEPHBIE 3HAHMS, METOJAbI MATEMATUUECKOI0 aHaJIKM3a U MOJEIMPOBAHU,
TEOPETUYECKOTO M DKCIEPMMEHTAJILHOIO HCCIEN0BaHUA B IpodeCCHOHAILHOMN
JIEATSIILHOCTH

(k00 U PoOpMYIUPOBKA KOMHEMEeHYUU)

HanmeHnoBanue MHAMKATOPA DOCTHKECHHS

Ucnonb3yembie cpeacTBa OIICHUBAHUS
KOMIICTCHIIN

OIIK-1.1. YcTHBIN ompoc, padoTa Ha MPAKTUYECKHUX 3aHATHIX
3HaTh: OCHOBBI MAaTEMAaTHKHU, PU3HKH,
BBIYUCIUTEIHHON TEXHUKH U TIPOTPAMMHPOBAHUSI

OIIK-1.2. BrmonHenne KoHTpobHBIX padoT 1 M3
VYMeTh: pemats craniapTHbIe MPoecCHOHANbHbIE
3aJla4uM C IPUMEHEHNEM €CTECTBEHHOHAYYHBIX U
0O0IIeNH)KEHEPHBIX 3HAHUIA, METOJIOB
MaTEeMaTHYECKOT0 aHAIN3a U MOJICIHPOBAHMSL.

OIIK-1.3. Beinonnenne KOHTponbHBIX padoT u M3, sx3amew,
BrnaneTs: HaBBIKAMU TEOPETHIECKOTO U 3a4eT

AKCIIEPUMEHTAITLHOTO HCCIEA0BAaHHS 00BEKTOB
npodeccHOHAIBHOM IeSTeIbHOCTH

5.2. TunoBble KOHTPOJIbHBIE 32JaHUA [IJIA IPOMEKYTOYHOM aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJBHBIX BONIPOCOB (THIMOBBIX 3a/IaHUI)
1Jis T pepeHIHPOBAHHOIO 3a4eTa

HaumenoBanue Copep:xaHrie BOIPOCOB (TUIIOBBIX 3aJaHHIA)
No paszaena TUCIUTLITAHbBI
/i
1 KomriekcHpie uncna u | 3anmuch KOMIJIEKCHOTO YUCIA U IEUCTBHS Ha/I KOMIUIEKCHBIMH
MHOTOUWJIECHBI yucnaMu B anrebpaundeckoii popme. ['eomeTpruueckoe

MPEACTABICHUE KOMIUIEKCHOTO YUCIIA.
Tpuronomerpuueckas popma KOMIUIEKCHOTO yKcia. JleiicTBus Haq
KOMIUIEKCHBIMHU YHCJIaMU B TPUTOHOMETPHUECKON (opMe.
W3Bneuenne anredpanyeckux KOpHEH U3 KOMIUIEKCHOTO YHCIia B
TPUTOHOMETpUIECKOH opme. HaxoxeHrne KBaapaTHBIX KOPHEH B
anrebpandeckoii hopme.




MHorowieHsl OT KOMIUIEKCHOUM niepemeHHoii. Cxema ['opHepa.
Teopema be3y. [loHATHE KOMIUIEKCHOTO KOPHS Zo MHOTOYJICHA U
JeJIMMOCTh MHOTOYJIEHA Ha Z — Zo.

OcHoBHas Teopema anredpbl. KanoHnyeckoe paszinoxeHue
MHOTOYJICHA HA JTMHEHHbIE MHOKHUTEIH.

CBOICTBO CUMMETPUM KOPHEW MHOT'OUYJIEHA C BEIIECTBEHHBIMU
kod(puImeHTaMu.

BBeneunue B
MaTeMaTUYECKUU
a”HaIu3

[Nonsarue muoxecTBa. OTOOpakeHne MHOKecTB. OO0IIee MOHATHE
dbyHKIIHIH.

[onsarue nmocnenoBatenbHOCTH. CrIOCOOBI 3a1aHUS
nociuenoBarenbHOCTed. OrpaHHYeHHOCTh MOCIE0BATEILHOCTH.
[TonsTe npenena nociae10BaTENIbHOCTH.

beckoHeuHO Malible OCIe10BaTENbHOCTH U UX CBOMCTBA.
[IpaBuia HaXxOXKJIEHHS MIPEEIIOB MOCIEA0BATEILHOCTEH 1
IPUMEPHI UX IPUMEHEHUSL.

[Ipu3Haku cyiecTBOBaHUS NPEAENIOB MOCIE10BATEIILHOCTEMN.
[Tonatue GpyHKIMM BeuiecTBeHHON nepeMeHHOoM. CriocoObl 3a1aHus
¢bynkuuu. [penen GpyHkmm.

[TonsaTne HenpepbIBHOCTU (YHKLUHU B TOUKE. DIeMEHTapHbIe
(GYHKINU ¥ UX HEMPEPHIBHOCTH B TOYKAX 00JIACTH OTIPEIEIICHUSI.
PackpbITHe HeolpeIeIeHHOCTH ITPH HaX0XKICHUHU Tpeesa
(YHKINU B TOUKE.

IlepBblii 3aMevaTenbHbIHN MpeieN U ero IpUMeHeHUe Ipu
HAXOXKJICHUHU TPEIETIOB.

Bropoii 3aMeuartenbHblif Ipeest 1 ero UCIONIb30BaHue.
Hatypanbublii jorapudm 1 TpeTHil 3aMeuaTeNIbHbIN Npeel.
beckoHeuHo Maible U OECKOHEYHO OO0JIBIINE BEIUYUHBI.
CpaBHeHME OECKOHEYHO MaJIbIX BETUYHH.

Hcnonb30BaHne SKBUBAJICHTHOCTH OECKOHEUHO MaJIbIX MPU
HaXO0XKJICHUHU TIPE/IETIOB.

OaHOCTOpOHHME ITPENEBI.

[TonsiTre HenpepbIBHOCTH (QYHKIUMU Ha oTpe3ke. M30aupoBaHHbIe
TOYKH pa3pbiBa M UX KJIacCU(PUKALIKSL.

PaBHOMEpHAst HEMPEPHIBHOCTB.

Juddepenumansaoe
ucuuciaeHne QyHKIUI
OJIHOU IIEPEMEHHOMN

[Tonsatue npousBoaHoil pyHkIMK B Touke. ['eomeTpuueckuii u
(bu3nyecKuil CMbICI MPOU3BOIHOM.

Oo6ume npasuina quddepenurponanus. [Ipasuiio

g depeHIIMPOBaHMS CI0KHON PYHKINU.

[MpousBoanas norapudmudeckord GpyHKIHH Y = 10gaX.
Jlorapupmuueckoe muddepennmporanue. [IponsBogHbIe
CTETIEHHOM U MMOKa3aTeIbHON (PYHKIUH.

[IpousBoiHbIE 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKITUH.
ITonsarue obpaTtHOil PpyHKIIMKN. Teopema o0 IpPoU3BOIHONU 0OpaTHON
GbyHKIUH.

[IpousBosaHbIe GYHKIMH, 3alaHHBIX HESBHO U MTAPaAMETPUUYECKH.
['eomeTprueckue nNpuIoKeHNsI NPOU3BOIHOM. Y paBHEHUE
KacaTeJIbHOW U HOPMAaJIi K KPUBOM B JAHHOU TOUKE.

[onstue nuddepennnana pyukun. ['eomerpuueckuit cMbICT
muddepennmana.

JIuneapusauus pyHkuuu. [IprOarkeHHbIC BBIYUCIEHUS 3HAUECHUS
(YHKIINHU C TOMOIIBIO €€ TMHEeapU3alHH.

CBoiicTBO MHBapHaHTHOCTU (hopmbl nuddepeHiraia mpu 3aMeHe
IIEPEMEHHOM.

[TpounzBoaubie u U GepeHITaIbI BHICIINX MTOPSIIKOB.




[TonsTue nokanpHOTO 3KcTpemMyMma pyHkiuu. Teopema depma.
Teopems! Ponns, Jlarpanxa n Komm.

[IpaBuiio JlonuTans 1uis packpbITHS HEOMPeIeIeHHOCTEM
Pa3IMYHBIX THUIIOB.

®dopmymna Teiinopa B popme [leano. Ee nokazarenbcTBO miist
ciydast N=2.

Haxoxaenne mpoMexyTKOB BO3pacTaHusl U YObIBaHUS (PYHKIIHH.
HccnenoBanme GyHKIMH HA BBITYKJIOCTh, BOTHYTOCTh M Ha
IKCTPEMYM.

HccnenoBanue xapakTepa KpUTHYECKUX TOYEK BTOPOTO MOPSAKA.
AcumnToThl Tpaduka GyHKIIUH.

OOuwmii 1aH uccaeoBaHus MOBeIeHUS (PYHKIIMU U TIOCTPOCHUE
ACKHM3a rpaduka no XxapakTepHbIM TOUKaAM.

4 Juddepennmansaoe [Tonatue QyHKIIUN HECKOIBKUX apryMeHToB. CriocoObl 3a1aHusl.
ucuncinenne Qynkuuit | [Ipenen pyHKIMM HECKOIBKUX MIEPEMEHHBIX B TOUKE.
MHOTHX TIEPEMEHHBIX HenpepbsiBHOCTH QyHKITUH.

[TonsiTHe yacTHON MPOU3BOAHON. ['eOMeTpHUYECKHil CMBICI YaCTHOM
MIPOU3BOTHOM TS (PYHKIIUU ABYX MIEPEMEHHBIX.
HuddepeHunpyeMocTb PYHKIIMH HECKOIbKUX TEPEMEHHBIX.
[Tonnsiii muddepennuan u ero cBs3b ¢ MpUpaleHueM (QyHKIUH.
YacTHble MPOU3BOIHBIE CIOKHBIX U HESIBHBIX (PYHKIIMN
HECKOJIBKUX MePEMEHHBIX.

[TonsiTHe TOUkH SKCTpeMyMa (QYHKIHUN HECKOJIBKUX EPEMEHHBIX.
Heo6xomumeble yciaoBus sKCTpeMyMma.

JloctaTounsle ycnoBus 3kcTpeMmyma. MccnenoBanue GpyHKIuii Ha
SKCTPEMYM.

[Tonstue ckansgpuoro noss. [Ipon3BoiHas Mo HaIPABJICHUIO.
I'panueHT QyHKIIMN HECKOJIBKUX TIEPEMEHHBIX U €T0 OCHOBHOE
CBOMCTBO.

IlepeyeHb KOHTPOJILHBIX BONIPOCOB (THIOBBIX 32/IaHMH)
JJISL IK3aMeHa

HanmenoBanue CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHH)
Ne pazziena IUCIMILUIAHbI
n/m
1 Heonpenenennsrit [TonsTre nepBooOpa3HON U HEONPEIETICHHOTO HHTETpaJa.
WUHTErpai Teopema o mepBooOpa3HOi HEMIPEPHIBHON (DYHKITUH.

[Ipocreiinire 1 OCHOBHBIE CBOMCTBA HEOMTPEAEIEHHOTO
WHTETpaa.
Tabnuira OCHOBHBIX HEONPEIEIEHHBIX MHTETPAJIOB. TabinaHoe
WHTETPUPOBAHUE.

M HBapraHTHOCTH HEONPEAEIEHHOIO NHTErpaJIa IIPU 3aMEHE
nepeMeHHoOi. [Ipeobpa3oBanne HEONpeAEICHHOTO HHTETpaja
MOJIBEICHUEM T10/1 3HaK JuddepeHnmana.

[ToncranoBka B HEOIIPEAECIIEHHOM UHTErPAJIE.
TpUroHoMeTpUYECKHUE MOJCTAHOBKH.

WHTerpupoBaHue 1o 4acTsM B HEONPEIEIEHHOM UHTETpaJe.
PaznoxeHne npaBUIbHON pallMoOHAIbLHON (QYHKIUHU HA
pocTelme Jpoou.

WuTerpupoBanue npoctemux apodeit. MurerpupoBanue
panoHANBHBIX ()YHKIIHH.

NHTterpupoBanue panroHaIbHO-TPUTOHOMETPUYECKUX
BBIPAYKECHU.

HHTerpupoBanue NpoCcTeHINX UPPALMOHAILHOCTEN.




OnpeneneHHbli HHTErpal

[TonsiTue onpeneneHHoro uHTErpana. Teopema o
CYLIECTBOBAaHUM U €JMHCTBEHHOCTH ONPEEICHHOTO UHTETpaa.
CBolicTBa ONpeIeICHHOr0 HHTErpaa.

[Ipou3BoHas onpeaeneHHOro NHTErpana Mo BEpXHEMY IIpeeity
unterpupoBanus. opmysna Hetotona-JleitoHuIa.

®opmysa MHTETPUPOBAHMSI 110 YACTAM B OIPEAEIEHHOM
WHTETrpaje.

3aMeHa [IepeMEHHOM B OIPEIEICHHOM HHTETpaIe.
Omnpenenenue mwiomanu GUrypsl 1 o0bema Teina Ha OCHOBaHUU
MIPUHIIMIIA UCYEPTIHIBAHMUSL.

Haxoxnaenue riomaneit Gpuryp ¢ moMOubo onpeaeeHHOro
UHTErpaa.

Boruncnenme 06beMO0B Tell BpallleHus ¢ TOMOIIBIO
orpeiesieHHOro uHTerpana. Haxoxaenue o0beMoB 1o
IJIOIIA/ISIM MapalIeIbHbIX CEYEHUN.

HaxoxneHne UIMHbI yTu KPUBOW € ITIOMOIIBIO ONPEEICHHOTO
WHTETrpaja.

OO01as cxema NIpUMEHEHUS ONPEIEIIEHHOT0 UHTErpaia npu
pEeLIeHUU TPUKIaJAHBIX 3aa4.

HecoOcTBeHHbIH nHTErpan nepsoro pojaa. CXoaumMocTs U
pacxoaumocTs. Teopema cpaBHEHHs JJIsl HECOOCTBEHHBIX
HWHTETPAJIOB C HEOTPUIIATETLHOM MOIBIHTErPATLHON (PYHKITHEH.
Teopema 06 aGCOMOTHOI CXOIUMOCTH HECOOCTBEHHBIX
MHTErpajioB NepBoro poja. AGCOIIOTHAS U YCIOBHAS
CXOJUMOCTb.

Omnpenenenue U TeopeMa CyIecCTBOBaHUS ABOMHOTO UHTETpaa.
CBoiicTBa IBOMHOTO MHTETpAIA.

['eomeTpruyeckuil CMbICT JBOMHOIO UHTErpaJIa.

Huddepennunanbble
ypaBHEHHS

ITonsaTHe 0OBIKHOBEHHOTO JU(PepeHIINaTBLHOIO YPaBHEHUS
oay). oay 1-ro nopsaka. OqHOpOAHBIC, TUHEHHBIC
ypaBHEHMs U YpaBHEHUS B NMOJIHBIX nudepenimanax. OY
BhICIIKX NOpsaAKoB. Teopema Koiu, ocoOble pemieHus.
ITonmxenne nopsaka OY. JInneliHble OTHOPOAHBIE U
HEOJTHOPOJIHbIC YpaBHEHUS. JIMHEHbIE YpABHEHUS C
MOCTOSIHHBIMU KO3 puunenTamu. YpaBHeHus Diniepa. Kpaepbie
3anaun. Hopmanshable cuctemsl OJ1Y, MeTO bl HHTETPUPOBAHUS.

YucnoBbie pAABI

UYucnossie psiibl. CXOAUMOCTB M pacXoguMOCTh. HeoOxoanmbIit
MPU3HAK CXOJUMOCTH psijia

Psnpl ¢ monoxxutenbHbIMU WieHaMH. TeopemMa cpaBHEHUSI.
[Ipuznak [lanambepa cXOAMMOCTH psJia C MOJOKUTETbHBIMU
YJICHAMU.

Papukanbnsbiil npusHak Ko cxoguMoctu psaa ¢
MOJIOKUTEIBHEIMUY YJICHAMH.

HHTerpanbHbIi MPU3HAK CXOIUMOCTH PAJIa C TIOJIOKHUTESIIBHBIMU
YJICHAMU.

[TonsaTue octaTka psiga. 3agavya BEIYUCICHUS CYMMBI psijia C
JTAHHOM TOYHOCTBIO.

TeopeMa 0 paBHOCXOAMMOCTH PSIOB C TIOJIOKUTEIIbHBIMU
YJICHAMHU.

3nakouepenyromnecs psaasl. Teopema Jleitoauma. 3agavya
BBIYMCIICHHUS] CYMMBbI 3HAKOUEPEYIOIIETocs psifia C TaHHOM
TOYHOCTBIO.

AOGCOTIOTHAS M YCJIOBHASI CXOJUMOCTh YHCIIOBOTO Psi/ia.

DyYHKIIMOHATIBHBIE U

dyHK1IMOHAIBHBIC psifbl. O0IacTh cxoauMocTu. [loHsTHE




CTCIICHHBIC PSAJbI

paBHOMEPHOU cxoaumocTH. [Ipu3Hak paBHOMEPHOM
CXOAUMOCTH.

OcHoBHbIE TE€OpPEeMbI O (PYHKIIMOHATBHBIX Psiiax.

Crenennsie psabl. Teopema Abens. O01acTh CX0IUMOCTH
CTETEHHOT0 psijia.

CBoiicTBa CTENIEHHBIX PSI/IOB.

[IpencraBnenuie pyHKINU B BUJIE CTETIEHHOTO psia. Y CJIOBHE
paBeHcTBa QYHKIMU cymMMe ee psiaa Teitnopa.

Paznoxenue B psin Teiopa mo crenensam X GpyHKIui

y=e*, Yy = COS X, Y = Sin X. BunoMuanbHbIii psii.
IIpyMEHEHUS CTENEHHBIX PSIIOB.
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Psane1 u npeobpazoBanue
Dypbe

Tpuronomerpuueckuil paa. Pang @ypbe 1aHHON NEPUOINYECKON
byHKIIHIM.

Teopema o cxogumMocTH psana Pypbe Uil KyCOUYHO-TIIAIKON
NepUOINYECKON (PYHKIUH.

Paznoxenune B psag Pypbe YSTHBIX U HEYETHBIX QYHKITHI.
PasnoxxeHne 1o cuHycaM MM 110 KOCUHYCaM Ha MOJIYIIEPUOJIE.
Psanpr @ypbe s nepuoanueckux GyHKIUM ¢ TPOU3BOIbHBIM
MIEPUOOM.

Wurerpan ®@ypre. [IpeodpazoBanue @ypbe. MHOromepHoe
npeodOpasoBanue Dypoe.

OneparnoHHoOe
UCUHUCIICHUE

[IpeobpazoBanue Jlamnaca. Opurnnan u nzodpaxenue. Teopema
€IMHCTBEHHOCTH 1151 mpeoOpazoBanust Jlamnaca. [psmas u
oOparHas 3a/1a4il ONEPALUOHHOTO UCYUCIICHUS.

N3o6paxenust pynkuuii 1, sin t, cos t.

CgoiicTBOo nuHEWHOCTH TipeoOpa3oBanus Jlamnaca. Teopema
o100 ¥ IPUMEPHI €€ TPUMEHEHUSI.

Teopema cMenieHus ¥ IpUMeEPhI €€ TPUMEHEHUS.

Teopema o nuddepeHmpoBaHn N300paKEeHUS.

Teopema o nudhepeHIIMPOBaHUN OpUTHHAIIA.

Teopema 006 HHTErpUPOBAHUYU OPUTHHATIA.

[TonsiTHE CBEPTKU ABYX OpUTHMHAIOB. Teopema o CBEpTKe.
Pemienue o6paTHOI 3a/1aun ONEPALIMOHHOTO UCYUCIICHUS TS
paloOHaIbHBIX H300pakeHUH.

OmnepanoHHBIN METO]T peIIeHNUs JINHEHHbBIX

Qg QepeHIranbHbIX YPABHEHUH U CUCTEM C ITOCTOSTHHBIMH
KO3 PUIHEHTaMH.

[Tonsitue nepenarounoit pynkuuu. Murterpan droamens.
Teopema 3ana3zapiBanus. M3o00paxeHne UMITyJIbCHON (DYHKIIHH.
Oyukuus upaka u cMbIch nepeaToyHon QyHKIUY.

Boruucnuth HEOIIPCACIICHHBIC HHTCTPAJIbI:

dx
Jm j(xz —2x+5)e”

1. BpruncauTh onpeaeieHHble HHTErPaJIbl: -1

3aaa4M B DK3aMEHAIIMOHHBIX OMJIeTax

sin 3x J- X dx

2 —dx _
IS(1+X) dx’ J.cos“3x x? —5x+ 4

" J-B\/;+4x2—5dx I3de

2x?

dx
a2+l _fcosz4xdx, Jm J'xze‘xdx.

IXdX’j 2y 5 !xe dx j_

2. Haiitu uiomaas GUrypsl, OrpaHUYeHHON OJHON apKOH HI/IKJIOI/II[LI

x=a(t—sint),y =all—-cost) y orpeskom ocu abemmce.




_ 3 _ =3
3. BBIUHMCIIHTH TLIOMIA/b (PUIYphI, OFPAHHYEHHOIT acTponoil X = ac0s"ty =asin“t,

3

2 = v ~
4. BeluMcnuTh AuHy q1yru kpusoit Y =X orceuennoi npamoit X =4/3,
5. Bbruncnutb 00beM Tela, MOJyYeHHOTO MPHU BpalleHuH BOKpyT ocu Ox Gurypsi,
OTpaHUYEHHOU KpuBBIMU Xy=4, x=1, y=4, y=0.
2
6. Haittu mmny xyru kpusoii ¥ = N1=X") o1 x=0 10 x=1/2.

/. Bprauciuth 00beM Tella, MOJYyYEHHOIO MPHU BpalleHUH BOKpYT ocu OX (Gurypsl,

_ 2
orpanmuenHoii maueit Y = (X +4)°,
8. Haiftu mnomanp Gurypsl, jgexamieil B mpaBoil MOIYIIIOCKOCTH M OTPaHUYCHHON

2 2 L oy2 _
oxpyxuoctbto X Y =8 y napaGonoit ¥ = 2X.
2 T3
o y=- (X _1)3 o X =1
9. Beruucnuth JIMHY AYTH KPUBOM 3 OT TOYKH C abcuuccod "t ~+ 10

TOUKH ¢ abcruecoit X2 =9

10.BBI4uCIUT JIMHY TyTH KpuBoit Y — V (x+1)°(-1<x<1)

11.Berunciuts 00beM Tella, MOJYUYEHHOTO TP BpalieHuu BOKpYr ocu OX Gurypsi,
orpanndenHoit muHmsamu X =0y =0,y =cosx_

12.Pemute ypaBHCHHS C pa3ACiAIONIMMUC TMepeMeHHbIMU: 4xdx-3ydy=3x2ydy-
2Xy2dX, 2x,/1 - y%dx + ydy = 0, ey(1+x2)dy-2x(1+ey)dx=0.

13.HaiiTu yacTHOE pellieHre YPaBHEHUM, YOBJIETBOPAIOIIEE HAYAIbHOMY YCIIOBHUIO:
2xdx-ydy=y2xdy-x2ydx, y(2)=-3.xy(1+x2)y’=1+y2, y(1)=-1.

14.Pemute omHOpOHBIE YpaBHEHUS: (X+y)dx+xdy=0, y’=(2y+x)/(2X-Y).

15.Haiitu pemenue 3aaaun Komu qis nuHeliHoro nuddepeHnaibHOr0 ypaBHEHUS:
y’+ycosx=e-Sinx, y(n/2)=0.

16.Pemute 3amauy Komm noHmwkeHueMm mopsaka: y'v = ”I—*“, y(1)=0, y’(1)=1,
y”(1)=Ly”(1)=2.

17.Pemuts 3amauy Komu nonmkenneM nopsaaka: y>’=128y3, y(0) =1,y'(0) = 8,

18.Pemuts 3amauy Komu ans nmuneiiHoro nuddepeHImanbHOro ypaBHEHUsT 2-TO
MOpsiZIKa C MOCTOSTHHBIMU KO3 duumentamu: y’’ -7y +6y=0, y(@) =2,y'(0) = 0.

19.Pemute nWHEWHOE HeomHOpoAHOE AuddepeHuaaIpHoe ypaBHEHHE: V-
4y’+5y=(16-12x)e™.

20.Haiitu ob1iee peruenue cucteMsl quddepeHmanbHbIX ypaBHEHHIA: ﬁ ::3;_—;}

2

21.Haiitu cymMy psijia Wil YCTAHOBUTD €T0 paCXOI[I/IMOCTBZEﬂ=1m.

22.Haiitu cymMy psifia WIIM YCTAaHOBHUTB €0 PACXOAUMOCTb:E:, —.
23.HccnenoBaTh Ha CXOAWMOCTH PS/ABI, HCIOJB3YyS TPU3HAKK CpPaBHEHUS:

TR
cos* (/) 7

= 2 - E:r: sinn

=1l gmipz " SN=lga g

24 UccnenoBaTh psii HA CXOJAMMOCTb, WCIIONB3YSl paJUKaNbHBIA TMpu3zHak Kormm:
- 1y
ﬂ=1(!i’!+1) '

25.UccnenoBaTh Ha CXOAMMOCTH Psif 1O MpU3HAKY Jlamambepa: 5.,

10" n!

(zm+1"

26.IIpyMeHss NPU3HAK CPABHEHMS M MHTETPANbHBINA NpusHak Komm, mcciemoBaTsh
Ha CXOJUMOCTH PSII: T -

;:=9:j!n—5jin3:j4n—73'

27.UccnenoBaTh Ha  aOCONMIOTHYIO W YCJIOBHYKD  CXOJUMOCTH  PSIIIBL:
= (" —13™n?
E”=: nm*-ni+1’

=

n=1

m+1jinn




28.Haiitu cymmy psiaa: Lo, ——

ni-sn+4 .
- PN
29.VccnenoBaTh psj Ha CXOJIUMOCTD: ;_;1'“';“3, ;;1{%) B i

—
Jd+om)3

30.MccrmenoBaTh Ha YCIOBHYIO U aOCONIOTHYIO CXOOUMOCTB: Er_ (—1)™t——,

“n+l
Tr (-1
31.Haiiti uHTEpPBaN CXOAMUMOCTH CTEIEHHOTO psla M HCCIEI0BAaTh HA CXOIUMOCTH
Ha KOHIIaX MHTEpBajia CXOIUMOCTH T, ,——, ¥ EX

-1 ns™

32.Pa3noxuth QyHKIMIO B psii MakjaopeHa Mo CTENEeHsSIM X, UCIIOJIb3Ysl W3BECTHBIC

x

pa3okeHusI, yKa3aTh 001aCTh CXOAUMOCTH: —
g T+ X

33.BbrauciauTh NpuOIMKeHHO C YKa3aHHOM CTENEHbI0 TOYHOCTH O: 47,6 = 1072,
1 d
34.Berancnauth uHTErpai ¢ ToyHocThio 10 0,001: [ %

35.Paznoxuth QyHkiuio B psajg JlopaHa B OKPECTHOCTH TOUKH Zo=D: f(z) = ze=—:.
36.Haiit 006;1acTh CXOMUMOCTH Psijia: T, x"tg .

[x+5<71
Ine4™

37.Haiiti 00;1acTh CXOUMOCTH psifa: i,

n+2

X

38.Haiitu cymmy psina: £y,

nin+13"

39.Haiitu cymmy psga: Zpoo(n + 1)x"72,

40.Paznoxuth QyHKIUIO B psig MakiopeHa: x3/27 — 2x.

41.BBIYMCINTE MHTETPal ¢ TOYHOCTBIO 10 0,001: [ vxrsinxdsx.

42.Paznoxuth B pag Dypre mepuomndeckyro ¢ mepuoaoMm 2m GyHKmuio f(X),

. . T = a
3aJ[aHAYT0 Ha OTpesKe [-,m]: F(x) = {, o o :_j i

43.Paznoxuts B psg Oypbe B yka3aHHOM UHTEpBaJe MEPUOINIECKYIO PYHKIHIO f(X)
c mepuoaoM 2L: flx) =1z, -3 = x <3,1=3,

44 Paznoxuth B pian Dypbe odyHkumo f(x), 3amanHyro Ha unTepBane (0;m),
MPOJIOJIKUB €€ UETHBIM U HEUETHBIM 00pa3zoM: flx) = (x + 1)°.

45.Pa3znoxuth B pan Pypbe NEPUOIUYECKYIO (DYHKIIMIO, 3aJJaHHYI0 Ha MHTEpBaJe

bl niepuoaa. Iloctpouts rpaguk ¢ynkuuu. Hallth cymmy mosry4eHHOro
Jirr:x]_{—x+1,—3~=:x*=_-1[]
psna. - 20 <x=3.

46.Paznoxuth (yHkuuio B psg Pypre MO KOCHHYycaM M CcUHycaM (TIPOAOJDKUTH
YETHBIM M HEYETHBIM 00pa30M Ha CUMMETPUUHBINA nHTEpBai). [locTpouTs rpadpux
byHKIUU: flx) = x/20 < x = 2,

47 .Paznoxuth GyHKIuto B psag Dypee: fx) = cos:,(—mn).T = 2x.
L _[Fx=1

48.Hamnucats unrerpan @ypwe i GyHkuu: fi) = In —

chy, 0 = x =xw /2

49.Haiitu cuHyc- 1 Kocunyc-npeoOpazoBanue Oyppe: flx) = I 0% = 1)2

50.Haiitu opurunan mo 3aJaHHOMY U300paKeHUI0: ——————.
e+ L (e +4p+5)

51.0nepaniioHHBIM ~ METOJOM pemuTh 3afady Komm 111  0OBIKHOBEHHOIO
muddepeHInaTbHOTO YPAaBHCHHS Y + 2y’ + 10y = 2~ cos3t, y(0) = 5,y'(0) = 1,

OmneparoHHBIM METOIOM PENIUTh cucTeMy AuddepeHInaabHbIX YPaBHEHUH:

#=3x+5y+2
0} =0,y0) =2,
IJ}:EJ{{-}?{-IJJ‘-{] }{:]



5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHUAJIbI)
JJISl TEKYIIEro KOHTPOJIS B ceMecTpe

Texywyuit Konmpoasb OCYIECTBISIETCS B TEUCHHUE ceMecTpa B (popme HarmcaHus
KOHTPOJIbHBIX paboT u 3amutel U/13.

3amuta U133 mpoBoauThes B (hopMe YCTHOIO OIPOCA CTYIEHTA MO BBIITOJIHEHHOM
paboTe M HampaBlieHa HAa IPOBEPKY CTENEHUM YCBOCHHS Marepualia M IMOHUMaHUs
TEOPETUYECKUX CBEICHUM, HCHOJb3YEMBIX B IIPOLECCE BBINOJHEHUS pPaOOTHI.
[IpumepHbIe TEMaTUKa U COCTaB KOHTPOJIBHOM paOOTHI:

Belunciienye npeaenos Mocie10BaTeIbHOCTH.

[IepBblii 1 BTOPOM 3aMeUaTEIIbHbIE MPEAEBI.

Boruncnenre npon3BoHON (PyHKIMU OJTHOM EPEMEHHOM.

[IpaBuiio Jlonurans.

OYHKIIMY MHOTHX [TEPEMEHHBIX.

HeonpenenenHpiii nHTErpal.

OnpeneneHHbIi HHTErpal.

YucnoBblie PAJIBL.

O YHKIIMOHAJIBHBIE PSIBI:

1. Haiitu uHTEpBaJl CXOJUMOCTH CTEIIEHHOT'O PsAJia U UCCIIEA0BaTh HAa CXOAUMOCTh Ha KOHIAX

(x+1)"
MHTEPBaIa CXOAUMOCTH  2um=q (22) ", B2,

nat

2. Pa3noxuts GyHKIUIO B psig MakjopeHa 1o CTETEHSIM X, HCIIOb3Ys U3BECTHBIC Pa3IOKCHHUS,

yKa3aTh 00J1aCTh CXOJIMMOCTH: %
3. BHUHCINTH NPHOIIDKEHHO C YKA3aHHOM CTENEeHbi0 TouHoCTH O: €%, 8 = 1072,
4. BerauciuTh HHTErpai ¢ TouHocthio 10 0,001: fDD’E e T dux.
Pasnoxuth GyHKIMIO B psij JIopaHa B OKpECTHOCTH ToukH 20=2: f(z) = zcos f

Huddepennnanbubie ypaBHEHUS
1. PemmTe ypaBHeHHE C pa3AeNsIONMMICS TEPEMEHHBIMU: Y -X2y=2XY.
2. Haiitu yacTHOE pelieHre ypaBHEHMs, YA0BIETBOPSIOLIEE HAYaIbHOMY YCIOBHIO:

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

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

4. Haiitu perienue 3anaun Ko s muHeiHoro quddepenimanpaoro ypasaeHus: Y +(2y/X)=X,
y(1)=0.
Penmuts 3anaay Konm monmkennem nopsaka: Y"=3+c0s?2x, y(0)=0, y’(0)=2, y’’(0)=-1.
Haiitu o61ee pemenue nuddepeHaibHOro ypaBHEHUS OHMKEHUEM Mopsaaka: Xy +y ’=1.

Pemmts 3anauy Komm noHmkenneM nopsaaka: 4y°y =y*-1, y(0) =+Z,y'(0) = —

L% L

© N o

Pemts 3anauy Ko st auHeiHoro quddepeHaibHoro ypaBHEHUs 2-T0 MOPSIIKa ¢
MOCTOSHHBIME Kodhdunuertamu: Yy’ +8y’+16y=0, »(0) =1.y'(0) = 0.

9. Pemmuts TUHelHOE HeoaHOpPOAHOE AuddepeHIanbHoe ypapHerue: Y +3y” +2y’=1-x2,
x'=3x +2y

10. HaiiTu obuiee peuienre cucteMsl AudQepeHnnaibHbIX ypaBHEHUH: {v“ —3x 4 4;.
Psaner Oypee:

1. PaznoxuTth B pan Oypbe nepuoaudeckyro GyHKIINIO, 3a1aHHYI0 Ha HHTEpBaJIe JJINHBI
nepuona. [Toctpouts rpaduk Gyakmuu. HailTu cyMMy moJry4eHHOTO psijia.
£x) = { 3,-2<x<0

) =12x0<x<2.



2. Paznoxuts pyHKuuio B psag Oyphe 1o KOCUHYcaM U CUHycaM (TIPOJIOJKUTh YETHBIM U
HEYETHBIM 00pa30M Ha CUMMETPUYHBIN nHTepBan). [loctpouts rpaduk GyHKIUU:
flx)=4—x0<x= 2

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

T,x =0
4. Hanucats unterpan ®ypoe mis pynkuun: f(x) = {E 0 x i: 0 &= 0.
nx,0 = x =
5. Haiitu cunyc- 1 KocuHyc-tipeodpaszoanue @ypoe: fx) = {Smf] N ::; T

OnepalrioHHOE UCUHCIIEHNUE.

Kpumepuu oyenku KoHmpoavHoii padomupl. KOHTPOIbHAs padOTa OLIEHUBAETCS
mo 5-THOaIbHOM IMIKane: 2 — HEYAOBIETBOPUTEIBHO, 3 — YIOBJIETBOPUTEIBHO, 4 —
XOpouIo, 5 — OTIIMYHO.

5.4. Onucanne KpUTepUeB OLIEHUBAHUS KOMIIETEHUMI U IIKAJIbI OLeHUBAHUS
[Ipu mpomexyTo4yHoOW arTecTanuu B ¢Gopme TudPepeHIMpOBaHHOTO 3ayeTa U
AK3aMEHOB MCIOJIb3YETCs CIeAYIoIas IIKaja OLEHUBAHUS: 2 — HEYAOBJIECTBOPUTEIHHO,
3 — YIIOBIETBOPUTEIHHO, 4 — XOPOIIIO0, 5 — OTIIUYHO.

Kpurepusimu onieHuBaHUsl JOCTUKEHNN ITOKA3aTENIEH SIBISIOTCS:

HaumenoBanue
MoKa3aTesst
OLICHUBAHMUS
pe3yabTaTa 00ydeHus
IO TUCLUILIMHE

Kpurepnii onieHuBanus

3HaHUs 3HaHHe TEPMHUHOB, ONPEIEICHUHN, MOHITHH
3HaHMe OCHOBHBIX 3aKOHOMEPHOCTEW, COOTHOLIIEHU, TPUHIIUIIOB
O0BeM 0CBOEHHOT'O MaTepHasa
IlonHOTa OTBETOB HA BOIIPOCHI
YeTKOCTh U3II05KEHNS U MHTEPIIPETAlUU 3HAHUN

YMenus VMeHue pemars CTaHapTHbIE TPO(ECCHOHATBHBIE 3aJa4l C IPIMEHEHUEM METOI0B
JUCKPETHOM MaTeMaTHKH
YMeHue UCTob30BaTh TEOPETUUECKUE 3HAHUS /ISl BBIOOPA METOAUKH
penieHns npodeccnoHalbHbIX 3a]1a4
YMeHHE NIPOBEPSATh PELICHUE U aHAJIM3UPOBATH PE3YJILTATHI

Haspixu Bnajsienne HaBbIKaMU TEOPETUUECKOTO U SKCIIEPHMEHTATBHOTO UCCIICIOBAHUS
00BEKTOB NPO(ECCHOHATBEHOM ASSITEILHOCTH
KauecTBO BBINOJIHEHUS UCCIICA0BAHUN 00BbEKTOB IPOPECCHOHAILHOM ASSITEILHOCTH
CaMOCTOSATENNLHOCTD BHITIOHEHHS MCCIIEIOBAHUN 00BEKTOB MPOECCHOHATBHOM
JESATENbHOCTH

OueHka NpenoJaBaTEIEM  BBICTABISIETCS HMHTErPAIIBHO € YYETOM  BCEX

MoKas3arejie u KpUTCPHUCB OLICHUBAHUSI.

Ornenka chOpMUPOBAHHOCTU KOMIIETEHIIMM MO MOKa3aTeNl0 3HAHUS.

Kpurepnit YpoBeHb OCBOEHMSI U OLIEHKA
2 3 4 5
3HaHue TepMUHOB, | He 3Haer TepMuHOB |3HAET TEPMUHBI H 3HaeT TEpMUHBI U |3HAET TEPMUHBI H
OTIpEeICITICHUH, U OTIpEACTICHHIA OTIpe/ICTICHUS, HO OTIpEICIICHUS OTIPEICIICHHS, MOKET
IIOHSITHI JIOTTYCKAET KOPPEKTHO
HETOYHOCTHU c(hopMyIMpOBaTh X
(opmypoBok CaMOCTOSITEIIbHO
3nanue ocHOBHBIX |He 3HaeT ocHOBHEIC |3HAaeT OCHOBHEIE 3HaeT OCHOBHBIC 3HaeT OCHOBHEIC




3aKOHOMEPHOCTEH,
COOTHOIICHUH,
HPUHIIMIIOB

3aKOHOMEPHOCTH U
COOTHOIIIEHWS,
MIPUHIIATIBI
TOCTPOCHUS 3HAHUI

3aKOHOMEPHOCTH,
COOTHOLLEHHUS,
PUHUUIIBI
MOCTPOEHUS 3HAHUI

3aKOHOMEPHOCTH,
COOTHOIIICHHS,
TIPUHITUIIBI TTOCTPO-
C€HUS 3HAHUH, UX
HWHTEPIIPETUPYET U
HCTIONB3YEeT

3aKOHOMEPHOCTH,
COOTHOITICHUS, TIPUH-
IIATTBI TIOCTPOCHMS
3HAHWUH, MOKET
CaMOCTOSITEITLHO UX
TTOJTYIUTh U
HCIIOJIB30BATh

O0BEM OCBOESHHOTO
MaTepuana

He 3naer
3HAYUTCIIFHON YaCTH
Marepuaia
JMCILATUTMHBI

3HaeT TOIBKO
OCHOBHOW MaTepual
JACIUTLTAHBL, HE
YCBOWJI €r0 eTaNIEl

3HaeT Marepuan
JVMCIUTUIAHEI B
JOCTaTOYHOM
o0bemMe

OO6nazmaet TBEPABIM U
TIOJTHBIM 3HAHUEM
Marepuana IUCIUILIN-
HBI, BJIA/ICET JOTOJHHU-
TEJIbHBIMU 3HAHUSIMH

TlomHoTa OTBETOB Ha

He naetr orBeTHI Ha

JlaeT HemoJHbIE

JlaeT oTBETHI Ha

Jlaet nomnHele,

BOIIPOCHI OOJIBIIIMHCTBO OTBETHI Ha BCE BOIIPOCHI, HO HE BCE|pa3BEPHYTHIE OTBETHI
BOIIPOCOB BOIPOCHI - TIOJIHBIC Ha IIOCTaBJICHHBIC
BOIIPOCHI
YeTKoCTh Hznaraet 3Hanus 6e3 |M3naraer sHanus ¢ |V3nmaraer 3HaHuA Wzmaraer 3Hanug B
HU3JI0KCHUS 1 JIOTHYECKOH HapyILICHUSMHU B 0e3 HapyIICHHH B |JIOTHYECKOMH
MHTCPIIPECTALIMU IIOCJIEAOBATEIILHOCTH |JIOrMYEeCKON JIOTUYECKOU TIOCJICOOBATCIIBHOCTH,
3HaHUU TI0CJIEI0BATEILHOCTH |[IOCIEA0BATEIIb- CaAMOCTOATECIBHO UX
HOCTH HUHTEPIIPETUPYS U
aHaIIM3UPYys
He wmroctpupyer | BelmonuseT Brinonuser Bemonnser
HU3JI0KCHUC MOSICHSIOIIHIE CXEMBI | [TOSACHSIOLINE MOSCHSIOIINE PUCYHKU
TTOSICHSFOIIIMU W PUCYHKH PUCYHKHU U CXEMBI A CXEMbI TOYHO U
cXeMaMu, HC6p€)KHO nc KOPPEKTHO U AKKYypaTHO, paCKpbIBas
pHUCYHKaMHU U olInOKaMu IIOHSTHO IMOJIHOTY YCBOCHHBIX
IpuMepamu 3HAHUI
Hegepno uznaraer u | [Jomyckaet I'pamoTHO 1 IO I'pamoTHO U TOYHO
WHTEPHPETUPYET HETOYHOCTH B CYULIECTBY H3jaraeT 3HaHUA,
3HAHUS HM3JI0KEHUH U H3JIaraeT 3HAHHUSA JIenaeT
HHTEpIpETAUN CaMOCTOSTEIbHEIC
3HAHUHN BBIBOJIBI

Ornenka c)OpMUPOBAHHOCTU KOMIIETEHIIMM MO MOKA3aTeNII0 Y MEHHUSI.

Kputepuit YpoBeHb OCBOCHMSI U OLICHKA
2 3 4 5
YMeHue pemarsb He ymeer pemats | Jomyckaer YmMmeer pemateb Bezommbouno pemaer
CTaHJapTHbIC CTaHJapTHEIE HETOYHOCTH B CTaHJapTHEIE CTaHJapTHEIC
npodeccuoHanbHbie | MPO(ECCHOHATbHBIE | PEILICHUH npodeccuoHanbH | npodeccHoHaIbHbIE
3aJ1a4u ¢ 3aJa4u ¢ CTaHIaPTHBIX bI€ 3a/1a41 C 3a/1a4u ¢
MpPUMEHEHUEM NpUMEHEHUEM npoQeCcCHOHANBHBI | MPUMEHEHUEM NPUMEHEHUEM
METOJI0B METOJIOB X 3a7a4 C METOJIOB METO/IOB
JTMCKPETHOM MaTeMaTHYEeCKOTro NpUMEHEHUEM MaTeMaTHYECKOrO | MaTeMaTu4ecKoro
MaTeMaTHKH aHanu3a METOJIOB aHanu3a aHanu3a
MaTeMaTHYECKOTr0
aHaym3a
YmeHue He ymeer Hcnonw3oBanue YmMeer YMeno UCIIOJIb3YET
UCIIOJIB30BATH HCIIOJIB30BaTh TEOPETUYECKUX HCIIOJBb30BaTh TCOPECTUUCCKHUEC
TeOopeTHYECKHE TEOPETUYECKHUE 3HaHMiL IS TEOPETUYECKHe | 3HAHUS IS BEIOOpa
SHAHWS JUIST 3HAHUSA TS BBIGOpa MeTouKy| SHAHAA LA METOJVKHU PEIICHUS
BHIGOPA METOJTHKH BBIOOpA METOTUKH perners BBIOOpA npodeccHoHaTbHBIX
pelieHust METOANKH 3a1a4
PCILICHIA npohecCHOHATBHBI npogeccroHaNbH pelienus
NPO(ECCHOHANIBHBI | 3ana4 BIX 3a/1a4 npodeccHonas
X 3a1ay BBI3BIBACT HBIX 337124

3aTPYJHECHUS




OHGHKa C(I)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 10 TTOKa3aTear HaBbIKU.

Kpurepnit YpoBeHb OCBOEHMSI U OLIEHKA
2 3 4 5
Bianenue naBeikamu| He Bnaneer He nocrarouno Bnaneer IIpodeccuonansHo
TEOPETUYECKOTO U HaBBIKAMHU XOPOILIO BajeeT HaBBIKAaMHU BJIa/Iee€T HABBIKAMU
SKCHEPUMEHTAIBHOT | TEOPETHYECKOTO U HaBBIKAMHU TEOPETUYECKOT0 U | TEOPETHUECKOTO U
0 WCCIIEIOBAHUSA SKCMIEPUMEHTAIBHOT | TEOPETHYECKOTO H | JKCIIEPUMEHTAIbH | SKCIIEPUMEHTAIHLHOTO
00BEKTOB 0 UCCIIeIOBaHUs IKCTICPUMEHTAIILHO | OTO HUCCIICAOBAHMUS | HCCIeOBaHUS
nmpo(ecCUOHaNbHON | OOBEKTOB T'O UCCIEAOBAHUS 00BEKTOB 00BEKTOB
JESATSILHOCTH po(heCCUOHANBHON | 0OBEKTOB po(heCCUOHANBHO | podecCHOHATEHON
JESITEIbHOCTH po(heCCHOHAIBHOM | 1 AeSITETFHOCTH JIeSITeIbHOCTH
JIESATEIILHOCTH
KauectBo He kauectBeHHO He nocrarouyno He nocrarouno KauectBenno
BEITIOJTHEHHS BBITIOJTHSICT KaueCTBEHHO KaueCTBCHHO BBITIOJTHSICT
WCCIIeIOBaHNH WCCIIEIOBAHUS BEITIOJTHSIET BEITIOTHSIET HCCIIeTOBAHMS
00BEKTOB 00BEKTOB UCCIICIOBaHUS UCCIIEIOBaHNUS 00BEKTOB
npodeccnoHanbHOl | MPO(ecCHOHaIbHON | 00BEKTOB 00BEKTOB npodeccrnonanbHON
JeSTeTbHOCTH JeSITeTBbHOCTH, npodeccuoHaNbHON |TpodecCHOHaNBHOM | AEATENLHOCTH
JIOITYCKAaeT TpyOble | NEeATSIIbHOCTH, JIeSTEIIbHOCTH,
OLINOKHU JIOTTyCKaeT U JIOTTyCKaeT U
WCTIPaBIISET WCTIIPaBIISET
OIIINOKY C OIINOKHU
IIOCTOPOHHEN CaMOCTOSTENBHO
MTOMOTIIBIO
CamocrosTensHOCTS | He Mmoxer Bemonnser [Ipu BemonHennn | CaMOCTOSATENBHO
BBITTOJTHEHHUS CaMOCTOSTEITHHO UCCIICIOBaHUS WCCIIeTOBAaHHS BBITIOJTHSIET
HCCIIEeIOBaHNH BBITIOJTHSITh 00BEKTOB 00BEKTOB UCCIIeTOBaHUS
00BEKTOB WCCIIE/IOBAHUS npoeccuoHanbHOH |TpodecCHOHANBHON | 00BEKTOB
nmpoecCHOHaNbHON | OOBEKTOB JIESITETILHOCTH C JeSITeTbHOCTH npodecCHOHANTEHON
JESTEILHOCTH po(heCCHOHANBHON | MOCTOPOHHEH uHoTAa TpeOyercss | NMesTellbHOCTH
JeSITeTbHOCTH MOMOIILIO MOCTOPOHHSIS

IIOMOILb




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuajbHO-TeXHH4YECKOe o0ecreyeHune

Ne HaumenoBanue cnenuaibHBIX OCHAILIEHHOCTh CIIEUAJIBHEIX TOMEIEHNH U
IIOMEIICHUHN U IIOMEIEHUN IS MOMEIICHUH JIUIsl CAMOCTOATENbHOM paboThI
CaMOCTOSITEJIbHOW PabOThI
1. YueOHas ayuTopus s Crnernuanu3upoBaHHas MeOeb.
MIPOBEACHUS JICKITMOHHBIX 3aHITHI MynbTHMeIMiTHAS yCTAHOBKA, 9KPaH, TOCKH
2. YueOHas ayuTopus s Crernuanu3upoBaHHas MeOEIb.
IIPOBEACHUS IPAKTUYECKUX 3aHATUN | MynbTUMeniiHasE yCTaHOBKA, KPaH, JOCKU
3. YuranbHbIHA 3a1 OMOJIMOTEKN IS Crernuanu3upoBaHHas MeOEIb.

CaMOCTOSITENIbHON PabOTHI

KOMHBIOTCpHaH TCXHHUKA, IOAKIIOYCHHAsA K CCTU
MHTEPHET U UMEIOIIasl TOCTYI B 3JICKTPOHHO-
00pa3zoBaTeNbHYIO Cpeay

6.2. JIMIeH3HOHHOE ¥ CBOOOTHO PACITPOCTPAHSIEMO€e MPOrPaMMHOE o0ecneUeHne

Ne [lepeveHb JIUIIEH3NOHHOTO PeKkBH3HTHI MOATBEPIKAAIOMIETO TOKYMEHTA
MIPOrpaMMHOTO 00€CTICUCHUS.
1. | Microsoft Windows 10 (Cornamenue Microsoft Open Value Subscription
Kopnoparusnas V6328633 Cornamenue aeiicteurensHo ¢ 02.10.2017
o 31.10.2020). lorosop nocrasku 110
0326100004117000038-0003147-01 ot 06.10.2017.
2. | Microsoft Office Professional Plus (Cornamrenue Microsoft Open Value Subscription
2016 V6328633 Cornamenne nerictsurensHo ¢ 02.10.2017
no 31.10.2020). JloroBop nocrasku 110
0326100004117000038-0003147-01 ot 06.10.2017.
3. | Kaspersky Endpoint Security Cy6nunensuonnsbiii gorosop Ne 102 ot 24.05.2018.

«Crannaptabsiii Russian Editiony.

Cpok nerictus nuuensuu a0 20.07.2019




6.3. Ilepeyennb yueOHBIX U3IAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB
1. TluckynoB H. C. ludbdepennmansuoe u uHTErpaibHoe ucuucienus, T. 1, 2 / H. C.
[TuckynoB. - M.: UaTerpan-IIpecc, 2006. - 416 c., 544 c.
2. COopHUK 3aJlay TI0 MaTeMaTUKe I BY30B, T. 2, 3 / moxa pea. A. B. E¢umosa u A.
C. IlocnienoBa. — M.: dusmaraut, 2003. — 432 c., 576 c.
3. Maremarnueckuii aHanu3. Yacte |: Yuebnoe nocobue. / 3yeB C. B. — benropog:
m3a-Bo BI'TY um. B. I'. lllyxosa, 2015. — 84 c.
4. bepman I'. H. CoopHEK 3a1a4u 110 Kypcy Maremarudeckoro ananusa. / I'. H. bepman.
— Cu06.: [Ipodeccus, 2005. — 432 c.
5. bepmant A. @. Kpatkuii Kypc MaTeMaTHUECKOTO aHanu3a: y4eo. i BTy30B / A. ©.
bepmant, U. I'. ApamanoBuu. — 9-e u3a. — M.: @usmatnurt, 2003. — 799 c.
6. Cepruenxko E. H. J[luddepenumanbupie ypaBHeHUS. Y4eOHO-IPAKTUUYECKOE
nocodue. / E. H. Cepruenko. — benropoa: BUOU, 2001. — 71 c.
/. COOpHHK THUIIOBBIX PacyeToB I10 BhICIICH MaTemaTuke. / noj pen. B. b. Munocuesa.
—M.: MI'I1Y, 2001. - 511 c.
8. OyHKIMHM  HECKOJbKHX  TepeMeHHbIX. [loBepXHOCTM  BTOPOro  MOpSAKa:
Meroanueckne yka3zaHUs K BBINOJHEHUIO WHIWBUIYAIBHBIX JIOMAITHUX 3aJaHUM IS
cTyneHToB Bcex crnenuanbHocTelt. / Cepruenko E. H., CutnukoB b. [I., CenuBanona E.
B. — benropon: u3g-so bI'TY um. B. T'. lllyxosa, 2003. — 53 c.
9. Crapkos C. H. Maremarnueckue ¢hopmynsr u rpaduku. / C. H. Crapkos. — Crb6.:
[Tutep, 2007.-63 c.
10. YuuBepcanbubiii cnpaBoyauk. / A. JI. [lomsaun, B. [I. [lonsuun, B. A. Ilomos. —
M.: ACT, 2005. - 480 c.
11. IuxynoB A. E. Coopuuk ¢opmyn no maremaruke. / A. E. [lukynoB. — M.: Text,
2007. 160 c.

6.4. IlepeyeHb MHTEPHET PeCypPCoB, NPOodecCHOHAIBHBIX 0a3 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. Dnexrponnas Oubnuorexka (Ha 6aze DBC «bubmuoTex») — Pexum nocryma:
http://ntb.bstu.ru

2. DOnexktpoHHO-OmOmmoreyHass  cucrema  IPRbooks —  Pexum  mocryna:
http://www.iprbookshop.ru

3. DneKTpoHHO-OMONIHOoTEeYHas cucrema «YHHUBEPCUTETCKAs OoubnuoTexa
ONLINE» — Pexum nocrtyma: http://www.biblioclub.ru/

4. http:/lwww.math24.ru — coOpaHue KpaTKuUX CBEIACHUH [0 MaTEeMaTHYCCKOMY

aHanu3y u qudepeHIarIbHbIM yPaBHEHUSIM.
5. http://mathserfer.com — gocrarouHoe MOJHOE U3I0KECHHE MATECPUAIOB JUCIUTUIAHBI
C TOKa3aTeILCTBAMH U TIPUMEPAMHU.


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

7. YTBEP)KJIEHUE PABOYEN ITPOI'PAMMBI®

PabGouas mporpamma yTBepxkaeHa Ha 20 ¢ /20 £/ yuebHBIA TOJ

6e3 W3MeHeHH i / ¢ I3MEHEeHUSIMH, TOTIOTHeHUIMHU

[IpoTtoxon Ne <f7 3acefaHus KaQyepbl o) «A » Q4 20A0.

3aBenyromuii kaheapou \J\ (ITonsixoB B.M.)

nonrmcs,\ﬁl/lo
/ -

/ommcs, DUO

JupexTop UHCTUTYTa ¢ (benoycos A.B.)

3 3anonHAETCS KaX/Ibli yueOHbIH rojl Ha OTAEIBHBIX JIUCTAX
* HyxxHO€e MOT4epKHYTh



