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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 JUCHUIIJIMHE

Kon u HanmeHoBaHue Tioka3aTens OleHUBaHMS
Kareropus Konn HalMEHOBaHUE pe3ynbraTa 00y4YeHHUs 110 TUCIIUTUINHE

(rpymma) HaNMEHOBaHHE WHIUKATOpa
KOMIICTCHIIUH KOMIICTCHIIUU JIOCTUKCHHUS
KOMITCTCHITUU

OIIK-3. Cmoco6en | OIIK-3.1. 3HaThb. TOHATHE Tpenena, (YHKIHHA OIHOW

UCTIOJIb30BaTh OcytiecTBisieT MEePEMEHHOM, (QYHKIUH MHOTUX TEPEMECHHBIX,

MaTeMaTUYCCKHUEC 000CHOBaHHBIH TEOpUU PAAOB, g depeHInaTbHBIX

METOJIBI, BBIOOD ypaBHEHUH
HEOOXOUMBIE JUIT | MAaTEeMaTHYECKUX YMeThb: BBIYUCIATL MPENEINbl, MPOU3BOIHYIO
peleHus 3aaa4 METOJIOB JIIsI (yHKIIMM ~ OJHOM  TMEPEeMEHHOW, MHOTHX

poheCcCUOHANTBHOMN
JeSITEIbHOCTH

peUICHUA TUIIOBBIX
3aga4

MIEPEMEHHBIX, BBIUUCIATH ONPEICIICHHBIC H
HeolpeneaeHHbIe HHTErpaisl pemars OJ[Y
Baanerb: HaBbikaMu guddepeHITHaTBHOTO U
WHTETPAIILHOTO MCYUCIICHUM, ONEepalliOHHOTO
HACUYHCIICHUS

OIIK-3.2. 3HaTh: METOABl pENIeHWS 3a1ad TEeOpHH
Pemaer Tunosele MIPEJIEIIOB, nuddepeHmanbsHOro u
3aza4u MHTErPAILHOTO UCUUCTCHUSI (QYHKIUH OJHON
MaTeMaTHYECKUMHU TIEPEeMEHHOM, QG hepeHITnaTbHOTO
METOAaMHU UCUUCIIEeHUs] (QYHKUUH MHOTHX IEPEMEHHBIX,
HCCIIEIOBAHUS PSIOB
YmeTn: pemiats nmuddhepeHnranbpHbIe
YPaBHEHUS U UX CUCTEMBI
Baaners: MaTpu4HBIM METOJOM H METOIIOM
UCKJII04eHus s peuterus OY
OIIK-3.3. 3HaTh: CIIOCOOBI TPUMEHEHUS AaHATTUTHYECKUX
Hcnons3yer METOAOB PEILICHUS MaTeMaTHYECKHX 3a7ad B
MaTeMaTHYEeCKHe npoQecCHOHATLHON IEATETLHOCTH
METOIBI Ymerb: wupentudunupoBats THD OLY n

HEOOXOIUMBIE JUIS
perieHus 3aaa4q

NOPpUMCHUTL €ro i PpCIICHUS HpHKJ'IaZ[HOﬁ
3aJa4un

npodeccuoHanbHON | BiageTrs: MeromaMu [OMCKa W OICHKH

JIeSTEIIbHOCTH PaIMOHATBHOCTH MeToJa pelreHus
MPUKIIAHON 3aJ1a491 MaTE€MaTUYECCKUMMU
METOJIaMH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJIbHOM ITPOI'PAMMBI

1. Komnerennus OITK-3. CnocoOeH HCII01630BaTh MATEMATHYECKUE METOBL,
HEOOXOIMMBbIE IS PENIEHUS 3a1a4 MPodheCcCUOHAILHON NEeATEILHOCTH

I[aHHaSI KOMIICTCHIIUA (bOpMI/IpyeTCH CICAYIOMMMHA JUCHHUITJIMHAMM.

Cramus HamMeHnoBanus AUCITUTLINHEI
1. MaremaTuueckuii aHaIu3
2. Anrebpa u reomeTpus
3. Maremartnueckas JOTMKa U TEOPUS AITOPUTMOB
4, JuckperHas Maremarnka
5. BrerancnurensHas MaTeMaTHKa
6. Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTUKA
7. Teopus napopmaumn
8. Hccnenosanue onepanuii




3. OBBEM JIMCHUIIJIMHBI
OO61mast Tpy10eMKOCTh TUCIIMILINHBI cocTaBisieT 13 3a4. equnuil, 468 vacos.
dopma nMpoMeKyTOUHOM arrectanyu auddepeHInpoBaHHbIN 3a9€T, IK3aMEH

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

OO01m1as 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

TPYIIOBBIE KOHCYJIbTAIUH B IIEPUOJT 12 4 4 4

TEOPETUYECKOI0 00y4YeHHUs U

MIPOMEKYTOUYHOM aTTECTAIIH
CamocrosiTeIbHAs padoTa CTY/1€HTOB, 269 90 93 86
BKJIIOYasi HHAUBUHAYAJIbHbIE U TPYNIIOBbIE
KOHCYJIbTALIMH, B TOM YHCJIE:

KypcoBoii npoekr

KypcoBas pabota

PacuetHo-Tpaduueckoe 3aganue

WuauBuayanbHOE JOMAIIHEe 3a/laHue 45 18 18 9

CamocrosiTenbHas paboTa Ha TOATOTOBKY K 152 72 39 41

ayJMTOPHBIM 3aHATHAM (JICKIIHH,

MIPAKTUYECKHE 3aHATHSL, JTa0OpaTOpHBIC

3aHATH)
DK3aMeH 72 | nud.3auer 36 36
4. COAEP) KAHUE INCHUAITJIMHBI
4.1 HaumeHOBaHMe TeM, HX Co/iep:KaHNe U 00beM
Kypcl Cemectpl
OO0beM Ha TeMaTHYECKUI
paszziesn o BuaaM yuyeOHou
Harpy3KH, 4ac
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1. KoMmrmieKkcHbIe Yuciia i MHOTOUJICHBI
[lonsiTHe ~ KOMIIEKCHOTO  4HCIa. Anrebpamdeckoe H| o 6 12

TPUTOHOMETPUYECKOE  MpEACTaBICHHE. MHOIOYIEHSB,
pa3I0KEHUE HAa MHOYKUTEIIH.

2. Bsenenne B MaTeMaTHYECKUI aHAIN3

OcHoBBI TeOpun MHOXkECTB. [locienoBaTenbHOCTH U 10 10 24
¢ynkuuu. [Ipenenst. HenpepbIBHOCTB.

3. JuddepennnanbHoe ncunciaeHne GyHKIUN OJHON NepeMEeHHOM

[TpousBoanas. Juddepenmnuan. 'eomerpudeckue u 12 12 24
¢buznueckue npunoxenus. Mcciaenoanue GyHKIMM 1
OCTPOCHHE TPaPHKOB.




4. JInddepennuanpbHoe HCUUCIeHUE QYHKIMI MHOTUX TIEPEMEHHBIX

[TonsTHe QPYHKIIMM MHOTUX NEpeMEeHHbIX. YacTHas 6 6 12
npou3BoaHas u auddepennuan. [IponsBoanas mo

HaIIPaBJICHUIO U rpaJueHT. JIOKAIbHBIA SKCTPEMYM.

BCEI'O 34 34 72

Kypcl Cemectp 2

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eOHoH
Harpy3KH, 4ac
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5. HeomnpeneneHHbIN HHTETpaT
[lepBooOpa3nast u uHTerpain. MeToabl MHTETPUPOBAHMUS:
MOJICTAaHOBKA, 1o q4acTaM, MHTCTPUPOBAHKE | g 10 10
paldOHATBHBIX, TPUTOHOMETPUUECKHUX, HUPPALMOHATIBHBIX
BBIPKEHUM.
6. OrmnpeneneHHBIA UHTETpAI
[TonsiTre onpeneeHHOro HHTerpana. Meroabl
BeIuMcieHus. HecoOcTBeHHBIE MHTErPaIBI. 6 6 10
["'eomeTpuyeckue u GU3NUIECKIe MPUITOKECHHUS.
7. KpartHble unTerpansl
Omnpenenenue u cBoicTBa KpaTHOTO UHTErpana. CrocoOsl
BBIYHCIICHHS KPATHBIX HHTErpaioB. [ 'eomeTpuieckue u 4 4 6
buznyecKkue NpuIoKEHus.
8. uddepeHnmanpHbie ypaBHSHUS
OO6bikHOBeHHBIE UG hepeHIranbHbIe ypaBHEHUA. 3a1a4a
Komm. YpaBHeHus ¢ pa3aensionmMucs NEPEMEHHBIMH.
OnHopoaHbie ypaBHeHUs. JIMHETHbIE ypaBHEHUSI. 14 14 13
[Tonwmxenue nopsnaka. Jluneitnsie nuddepeHmaibLHbIe
YpaBHEHUs BBICHIUX MOPSAAKOB. HopManibHbIE CUCTEMBI
T depeHIMaNbHbIX ypaBHEHUH.
BCET'O 34 34 39
Kypc2 Cemectp 3
O0bem Ha TeMaTHYECKUN
paszien mo BujaaM yueOHOH
Harpy3KH, 4ac
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9. Yucnosble psbI
3HAKOMOJIOKUTENbHBIC PSAIBI. CXOIMMOCTD. 4 4 5
3Hakouepeayronmecs psaasl. Psibl ¢ uneHamu




IPOM3BOJIBHBIX 3HAKOB. AOCOJIIOTHAS U yCIOBHAs
CXOJUMOCTb.
10. OyHKIMOHABHBIE U CTETICHHBIC PSIJIBI
Obnactu cxogumoctu. Paznoxenue ¢GyHKUMA B psij 4 8 10
Teitnopa. [IlpuMenenue B npuOIMKEHHBIX BRIYUCICHUSX.
11. Psnel u npeoOpazoBanue Oypobe
Pasnoxenne nepuonuueckux Gyakiuii B psx Oypee. 4 10 12
NuterpanbHoe npeodpaszoBanue Dypoe. Jluckpernoe
npeoOpazoBanue Oypbe.
12. OmnepanroHHOE HCUYHCIICHUE
[TpeoOpasoBanue Jlamnaca. [Ipsimas u oOpaTHas 3agaun 5 12 13
OIlepallMOHHOTO UcuncicHus. Pemenue
JuddepeHIraIbHbIX YPaBHEHUH.
BCEI'O 17 34 41
4.2. ConepkaHue NPaKTHYeCKHUX (CEMUHAPCKUX) 3aHATHIA
Ne HanmenoBanue Tema npakTu4yeckoro (CEMUHAPCKOIo) K-Bo | Camocrostenbhas
n/n | pasjena JUCHUILIMHbBI 3aHATHSA 4acoB Hf;fo(ﬁ]ag i
ayIUTOPHBIM
3aHATUAM
cemectp Ne 1
1 | KomiuiekcHble yncia u Anrebpanueckoe npecTaBiIeHNe
MHOT'OYJIEHBI KOMILJIEKCHOT'O YHUCIIA.
TpuronomeTpuuecKoe NpeAcTaBICHUE 6 12
KOMILJIEKCHOT'O YHUCIIA.
Pa3nosxeHne MHOTO4JICHOB Ha
MHOKUTEJH.
2 | Beexenue B IIpenens! nocnenoBaTenbHOCTH
MaTe€MaTHYECKUI [Ipenens! pyHKIMH, 3aMedaTeIbHbIE
aHaJIn3 IIPEEIIbL.
10 24
beckoHneyHo Mainble 1 O0ECKOHEUYHO
OoJbLIME BETUYUHBI.
HenpepbpIBHOCT M TOUKH pa3phiBa.
3 | Auddepenunansuoe ITpon3BoHBIE 2IIEMEHTAPHBIX
UCYMCIIEHUE (PYHKIMM GyHKIUH.
OJIHOM NTepEMEHHOMN I'eomeTprueckue npuIoKeHus,
nuddepenman.
ITpon3BoHBIE BBICIINX MOPSIIKOB, 12 24
npaBuio Jlonurass.
IIpouzBosHble GyHKINH, 3a1aHHBIX
HESIBHO M IMapaMEeTPUUYECKHU.
HccnenoBanue QyHKIMM U TOCTPOECHUE
rpauKoB.
4 | Iuddepenunanbuoe YacTHble TPOU3BOIHBIE U MTOJIHBIN
UCYHCIIEHUE  (PYHKIMMA muddepeHmman.
MHOTHUX ITEPEMEHHBIX ITpon3BoHas IO HAIPABIIEHUIO U 6 12
IpaJueHT.
JIOKaJIBHBIN U YCIIOBHBINM SKCTPEMYM.
WUTOIO: 34 72
cemectp Ne 2
1 Heonpenenennsiit IloHsiTHE M CBOMCTBA HEOIIPENEIEHHOTO
UHTErpa uHTerpana. TabanuHoe 10 10

MHTETpUupoBaHue. IHTerpupoBanne
MOJBEJIEHNEM MO 3HAK




nuddepenmuana.

IToncraHoBKa B HEOIIPEAETIEHHOM
uHTerpane. MurerpupoBanue mno
YaCTSM.

HuTerpupoBanne panuoHaIbHBIX,
UPPaAMOHATIBHBIX (DYHKIIHH,
palMOHaIbHO-TPUTOHOMETPUYECKUX
BBIPAKCHU.

HuTerpupoBanue UppaloHaIbHbIX
BBIPAKCHU.

OnpeneneHHblnd
UHTErpaj

Brruncnenue onpeaeieHHOro
MHTETpasa.

['eomeTpryeckue NpuIoKEHUS
OIPEEIEHHOr0 UHTErpasa.
duznyeckre NPUI0KEHUS
OIPEIEIEHHOr0 UHTErpasa.

10

Huddepennmanbpapie
YpaBHCHHUS

Huddepenunansubie ypaBHEHUS
nepBoro nopsiaka. O6iee pemeHue u
3agaua Komm. YpaBHenus ¢
pa3AeIAIOMIUMUCS IEPEMEHHBIMHU.
OnHOpoIHBIE YpaBHEHUS IEPBOTO
nopsiika. JInHelHbIe ypaBHEHUS.
[Tonmxenue nopsaka

i epeHIMATEHOTO YPABHCHHUS
Jlunetinbie muddepeHuanbHbIC
YpaBHEHHSI BTOPOTO U BBICIIAX
MOPSAIKOB.

Cucremsl tuddhepeHnanTbHbIX
YpPaBHEHUU.

Kpatusle nunTerpansl

OnpeneneHue U CBOMCTBA KPaTHOTO
uHTerpana. CriocoObl BEIUMCIIEHUS
KpaTHBIX UHTErpajoB. ['eomeTpruueckue
U QU3NUECKUE PHIIOKEHHSL.

14

13

HUTOIO.

34

39

cemectp Ne 3

YHucnoBble psbl

UccnenoBanue cXoauMOCTH
3HAKOMOJIOKUTEIBHBIX PSAJIOB.
UccnenoBanue cXoauMOCTH
3HAKOYEpPEaYIOIINXCS pAIOB. Psbl ¢
qJICHAMHAU HpOI/ISBOJ'IBHI)IX 3HAKOB.
AOCOIOTHAS U YCIOBHAs CXOJUMOCTh

qDYHKHI/IOHaJ'ILHBIe u
CTCIICHHBIC PAJbI

OO0nacThb CXOOUMOCTHU CTCIICHHOI'O pdaa.

Paznoxxenue GyHKIMI B CTETICHHBIC
PAIBL.

[IpuMeHeHne CTEeNeHHbIX PSAJIOB B
MPUOJIMYKEHHBIX BBIYUCIICHUSX.

10

Psaner
npeobpazoBanue Dypre

Paznoxxenus nepuoanueckux pyHKIHMA
B psgsl Dypee.
ITpeobpazoBanust Dypoe.

10

12

OnepanuoHHoe
HCYHCIICHHE

[Tpsimast u oOpaTHas 3a1a4u
OTIepalMOHHOTO HcuncieHus. CBoiicTBa
npeoOpa3zoBanus Jlamnaca.

Pemenue obpatHoi 3amaumn
OTIEPAIMOHHOTO UCUMCIICHHUS TSI

12

13




parMoHAIBHBIX U300paKCHH.
Pemenue nuddepeHmanbHbIX
YPaBHEHUH U CHCTEM OIEpPaTOPHBIM
METOOM.

UTOI'O: 34 41

BCETO: 102 152

4.3. Copep:xanue Ja00paTOPHBIX 3aHATHIA

He npenycMoTpeHo yueOHBIM MJIaHOM

4.4. Conep:xaHue KypcoBOI0 NPOeKTa/padoThI

He npenycMoTpeHo yueOHBIM IIJIaHOM
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4.5. Conep:xxanue pacuyeTHO-rpa¢puuecKoro 3aJanms,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUI

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

MHOXeCTBO KOMIUIEKCHBIX 4Hceld. AnreOpandeckas ¢opMa KOMIUIGKCHOTO — YHCIIA.
Tpuronomerpudeckas opma KOMIUIEKCHOTO yHcha -1;

Paznoxenue Ha MHOXKuUTENH, cxema ['opHepa -1,

[Ipenen nocnenoBarenbHOCTH — 4,

[Tpenen Gyuakumu — 9;

HemnpepsiBHOCTE. Touku pa3pbiBa GyHKIUH U UX KiaccupuKanus — 3.

[lepBblii 1 BTOpOI 3amedarenbHBIN mNpeaensl. CrencTBUE, NMPUMEHEHHE JUIS BBIYHCIICHUS
npenesoB — 3.

N3 No2. B paGoTy BKJIIOYAIOTCA 3a/1a4K:

[Tpou3BomHas GyHKIIUHN OJHOM NepeMeHHOH — 15;

[TpousBonHas HessBHOM yHKIMK — 1,

[TpousBoaHas GyHKINH, 3aJaHHOH TApaMETPUUYECKH — 2,

[Tpunoxxenne nuddepeHnuana K mpruOIMKEHHBIM BEIYACICHHUSIM — 2;

[TpousBonHbIe U MU HEPEHITHATBI BBICIIUX ITOPSIKOB — 2;

[MpaBuno Jlonmrans — 2;

HccnenoBanne QyHKIMHA ¢ TOMOUIbIO IPOU3BOJHONW. DKCTPEMYMBI, BO3pacTaHUE U YObIBaHUE
(GyHKINH, aCHMITOTHI, BRITYKIJIOCTh M BOTHYTOCTb Ipaduka GyHKINUU — 2;

OmnpeneneHre 4YacTHBIX NPOM3BOMHBIX M YaCTHBIX JIUPGEpeHINanoB (QYHKIUU ABYX
MEePEeMEHHBIX — 2;

[Tpon3BoiHAs 1O HAMPABICHUIO U TPAJUEHT: ONpeeIeHNe, BlUUCIeHue -1,

JlokanbHbIi 3KCTpeMyM (QYHKIUU ABYX MEPEMEHHBIX -1.

N3 Ne3. B paGoTy BKIIIOYAIOTCS 3a7a4u:

Brruncnenue HeonpeneneHHbIX HHTErpanos — 10;
Brruncnenue onpeneneHHbIX HHTETPAIoB — 2,
HecoOcTBeHHBIC HHTETPAIBI I KX CXOJIUMOCTH -2;
['eomeTpuyeckue MpUIOKEHUS ONPEICTICHHOT0 HHTEeTpaia — 8.

N3 Ned. B paboTy BKJIFOHYAIOTCS 3a]1a4u:

Brruncnenue n1BOWHOTO U TPOWHOTO MHTETpana -1,

[TpunoskeHus KpaTHBIX MHTETPaIoB-3;

Haxoxaenne obiiero perenus nuddepeHImanbHbIX ypaBHEHUH TepBOTo opsiaKa— 3;
Pemenue 3agaun Komu ans 1Y nepBoro nopsiika— 2;

Haxoxnaenne obmiero perienus nuddepeHImanbHbIX ypaBHEHUH BBICIINX MTOPSIKOB — O;
Pemenue 3amaun Komm ans 1Y Beiciiero mopsigka — 1,




7. Pemenwne cuctemsr 1Y — 1.

N3 Ne5. B paboTy BKIIFOHYAIOTCS 3a/1a4u:

1. HaxoxxzaeHue CyMMBbI YUCIIOBOTO pslia — 2;

2. CX0IMMOCTb YUCIIOBBIX PSIIOB C MOJOXKUTEIbHBIMH YICHaMU — 3;

3. IIpusHak cXOAMMOCTH 3HAKOUEPEAYIOUINXCA PSAAOB. AOCOMIOTHAS U YCIIOBHASL CXOAUMOCTD — 2.
4, ®OyHKIIMOHAIBHBIC PSIIbI, UX 00JIACTh CXOJAUMOCTH — 2;

5. Cymma GyHKIMOHAIBHOTO psijia — 2;

6. DTtanoHHbIe pa3noxeHus GyHKIui B psig Maknopena — 1;

7. TlpumeHenwue pasyiokeHUN QYHKIUHA B PsJl B TPUOIMIKCHHBIX BBIUMCICHUAX — 1.

8. Pasznoxxenue 2n-nepuoanyeckux ¢yHkuui B psag Oypoe — 1,

9. Pasnoxenue 2l-nepuoauueckux Gpynkuuii B psag Pypoe — 1;

10. Paznoxenue B psag Pypre GpyHkiuii, 3aganabix Ha mpomexytke (0;1) — 1;

11. TlpeobpazoBanue Jlamnaca. [1psimast u oOpaTHas 3aa4u ONEPAITMOHHOTO HCUUCIICHUS — 1;

12. TIpumenenune npeobpazoBanus Jlamnaca npu permenuu auddepeHnnanbHbIX ypaBHEHUH U UX

CHUCTEM — 2.

Ha Bemmonnenne WJ/3 mnpegycmorpeHo 9 yacoB caMOCTOSITEIBRHON pPadOTHI
CTYJICHTA.

B mpomecce  BBIMOMHEHWS ~ WHAWNBUAYAIbHBIX  JOMAlTHUX  3aJaHUN
OCYLIECTBJISIETCS. ~ KOHTakTHasg  pabora  oOydvaromerocss ¢  IPernojaBaTesieM.
KoHcynmbpTamuu TmpoBOIATCS B ayAWTOPHS W/HWIW  TOCPEACTBAM  DJIEKTPOHHOMN
MH(pOPMAITMOHHO-00Pa30BaTEIBHOM Cpe/ibl YHUBEPCUTETA.

5. OHEHOYHBIE MATEPHAJIBI VIS TIPOBEAEHUSA TEKYILIEI'O
KOHTPO.I1, TIPOMEXYTOUHOM ATTECTALIMA

5.1. Peanuzanus KOMIeTeHIUH
1 Komnerenuusa OITK-3. Crioco0eH HCIOIb30BaTh MATEMATUYECKHUE METOIBI,
HEOOXOUMBIE JUIS PEHICHUS 3a/1a4 POMECCUOHAIBHOM NeATEIbHOCTH

(k00 u Ghopmynuposka KomnemeHyuu)

HaumeHnoBanue HWHJAUKATOPa NOCTUXKECHUA

Ucnionb3yembie cpeacTBa OIECHUBAHUS
KOMIICTCHIIMH

OIIK-3.1. YcTHBIN ompoc, paboTa Ha MPAKTUYECKHUX 3aHATHIX
OcyecTBiseT 000CHOBaHHBIN BHIOOD
MaTeMaTHYECKHX METOJIOB JIJIsl peIlICHHUs
THITOBBIX 33124

OIIK-3.2. Brimonnenne KoHTposibHBIX padoTt u /13

Pemmaer TunoBble 3a1aun MaTEMaTHYECKUMHU

METOAaMHU

OIIK-3.3. Brinonnenne KoHTposbHBIX paboT u /13, sx3ameH, 3auet

Hcnonp3yeT MaTeMaTHaeCKue MEeTOIbI
HEOOXOAMMBIC JJIS PEIICHHS 3a/1a4
poecCHoHaTbHON JIEeSITETbHOCTH




5.2. TunoBble KOHTPOJIbHBIE 3aJaHUS IS IPOMEKYTOYHOM aTTecTAlNH

5.2.1. [lepeyeHb KOHTPOJIbLHBIX BONPOCOB (THUMOBBIX 3aaHUIA)
s i depeHuMpoOBaAHHOIO 3a4eTa

HanmenoBanmne
Ne paszena TUCIUILIMHBI

Copep:xaHue BOIPOCOB (TUMOBBIX 33aHUMN)

1 KommiiekcHrlie uncia u
MHOTOWIECHBI

3anuch KOMIIJIEKCHOTO YMCIIa U AEUCTBUSI HaJl KOMILIEKCHBIMU
quciaaMy B anredpandeckoit popme. 'eomerpuueckoe
MIPEACTABICHUE KOMIUIEKCHOTO YUCIIA.

Tpuronomerpuueckas popma KOMIUIEKCHOTO yucia. JledcTBus
Ha/I KOMIUIEKCHBIMHU YUCIIaMH B TPUTOHOMETPHUYECKOU (hopme.
W3Bnedenne anredpanyeckux KOpHeH U3 KOMIUIEKCHOTO YHCiia B
Tpuronomerpuyeckot popme. Haxoxxaenne KBaapaTHbIX KOpHEH
B anreOpandeckon Gopme.

MHorouieHsl 0T KOMIUIEKCHOM niepemeHHoi. Cxema ['opHepa.
Teopema be3y. [loHsATHE KOMIITIEKCHOTO KOPHS Z0 MHOTOWIEHA U
JEIIMMOCTh MHOTO4JIEHA Ha Z — Zo.

OcHoBHas Teopema anredpsl. KaHoHnueckoe pasnoxeHue
MHOTOYJIEHA HA JTMHEWHbIE MHOXKHUTEIH.

CBOICTBO CHMMETPUM KOPHEN MHOIOWIEHA C BEILIECTBEHHBIMU
KOd(QPHUIHEHTaAMH.

2 BBenecHue B
MaTeMaTUUECKUU aHaIn3

[Tonarue mHOxecTBa. OTOOpaxkeHne MHOXecTB. O01ee
MOHATHE (PYHKIHH.

[Tonsarue nocnenoBatenbHOCTH. CrIOCOOBI 3a1aHUS
nocieaoBareabHocTel. OrpaHMYEHHOCTD MTOCIEA0BATEIbHOCTH.
[TonsTe npenena nociae10BaTEILHOCTH.

beckoHeuHO Masble OCIe10BaTENbHOCTH U UX CBOWCTBA.
[IpaBuia HaXOXAEHUS IPELIEIOB MOCIEA0BATEIBHOCTEN U
MIPUMEPHI UX TPUMEHEHUS.

[Ipu3Haky cymecTBOBaHMS MPEAEIIOB MOCIEI0BATEIBHOCTEN.
[TonsTre Gpynkuny BeniecTBeHHON nepeMeHHo. CriocoOsl
3aganus pyHkuuu. [penen GpyHkum.

[TonsiTre HenpepbIBHOCTH (PYHKIIUU B TOUKE. DJIEMEHTapHbIE
(GYHKIMU M UX HEIPEPHIBHOCTh B TOUKAX 00JIACTH OTIpeIeNIEHUs.
PackpeiTre HeonpeaeneHHOCTH TPU HaXOXKACHUH IIpesiena
(YHKLINHU B TOUKE.

[IepBbIil 3aMeUaTeIbHBIN NPEIET U €r0 NPUMEHEHUE NPH
HaXO0XJACHUHU IIPEJIENIOB.

Bropoii 3aMeuaTenbHbIA IPEEN U €ro UCIOJIb30BaHUE.
HatypanbHblit torapum u TpeTuil 3ameyaTeabHbI peien.
beckoneuHo mainble 1 0ECKOHEUHO OO0JIbIINE BEITUYNHBI.
CpaBHeHHEe 0€CKOHEYHO MaJIbIX BEJTUYUH.

Hcnonb30BaHne HKBUBaIEHTHOCTH OECKOHEYHO MaJbIX MPU
HaXO0XJACHUHU IIPEJIENIOB.

OnHOCTOPOHHME MPEIETBI.

ITonaTne HeMpephIBHOCTU (PYHKLIMU HA OTPE3KE.
N3o0nmupoBaHHbIe TOUKH pa3pblBa U UX KJIACCHU(PUKALUS.
PaBHOMEpHas HENPEPBIBHOCTD.

3 JuddepernmansHoe
HCUHCIECHHE byHKIII
OJHOI EPEMEHHOM

[TonsiTre npousBoaHON QyHKIIMK B Touke. ['eomeTpuyeckuii u
¢bu3nYecKuil CMBICI IPOU3BOIHOM.

O6mme npaswia quddepennnpoBanus. [IpaBuio
nuQQepeHIIMPOBAHUS CIOKHON PYHKIIUH.

ITpousBoanas norapudmuueckoi GyHkIwH Y = l0gaX.




Jlorapupmuueckoe muddepennrposanue. [Ipon3BoaHbIC
CTETIEHHOM M MMOKa3aTeIbHON (PYHKIUH.

[IpousBoiHbIE 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKITUH.
[Tonsarue obpatHOil PpyHKIIMH. Teopema o0 IPOU3BOTHON
o0paTHO# (yHKITUU.

[IpousBoaHbIie HYHKINHN, 3alaHHBIX HESBHO U MTAPAMETPUUYECKH.
['eomeTpuueckue npuaoKeHus MPOU3BOJHON. Y paBHEHUE
KacaTeJIbHOW U HOPMAaJIi K KPUBOM B JAHHOU TOUKE.

[Honstue nuddepennuana pyukuu. ['eomerprueckuii cMbICI
muddepeHmmana.

Jluneapuzauus pyHkuuu. [IpubnnxeHHbIe BEIYUCICHUS
3Ha4eHUs1 PYHKIUHU C TIOMOIIBIO €€ TMHEeapH3aIHH.

CBoiicTBO MHBapHAHTHOCTH (hopMbI TuddepeHnmrana mpu
3aMEHE IIEPEMEHHOM.

[IpousBonubie U AuQdepeHnanbl BEICIIUX MOPAIKOB.
[TonsTre nokanbHOTO 3KCTpeMyMma QyHkun. Teopema Depma.
Teopemsbl Posust, Jlarpanska u Komu.

[IpaBuio Jlonurans s pacKphITHS HEOIIPEAEICHHOCTEN
Pa3JIMYHBIX TUIIOB.

®opmymna Teiinopa B popme [leano. Ee nokazarenscTBo aiist
ciy4dast N=2.

Haxoxxaenne npomMeKyTKOB BO3pAacTaHUs M YObIBaHHUS ()YHKIIHH.
HccnenoBanmne pyHKIMK HA BBITYKIOCTh, BOTHYTOCTh U Ha
IKCTPEMYM.

HccnenoBanue xapakTepa KpUTUUECKUX TOYEK BTOPOTO
MOpsAJIKA.

Acumnrtotsl rpaduka GyHKIHH.

OO0muii IIaH uccieaoBaHus MOBeAeHHU PYHKIIMU U TOCTPOCHUE
ACKHU3a rpaduKa 1Mo XapaKTepPHBIM TOYKAM.

Juddepennmansaoe
UCUHCIIEHUE byHKIMI
MHOTHX TIEPEMEHHBIX

[lonsTre pyHKINM HECKOJIBKUX apryMeHTOB. CriocoObI 3a1aHusl.
IIpenen ¢pyHKIMN HECKONBKUX MEPEMEHHBIX B TOUKE.
HenpepriBHOCT (yHKIIUY.

IToHsATHE YaCTHOM MPOU3BOIHON. I'€OMETPUUECKUI CMBICIT
YaCTHOM MPOU3BOAHOM 115l QYHKIMH JIBYX [TEPEMEHHBIX.
HuddeperurpyeMocTs GYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
[Tonnsiii muddepennman u ero cBs3b ¢ MpUpameHueM QyHKIUH.
YacTHble TPOU3BOIHBIE CIOKHBIX U HESIBHBIX (DYHKIIUN
HECKOJIbKUX MTEPEMEHHBIX.

[ToHATHE TOUKM HKCTpeMyMa PYHKLIUU HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumbie ycoBHs 3KCTpeMyMa.
JlocTaTtouHble ycioBus s3kcTpemyma. VccrnenoBanue GpyHkImii
Ha SKCTPEMYM.

[Tonstue ckanspHoro noius. IIponzBogHas no HanpaBICHUIO.
I'panueHT QyHKIIMM HECKOIBKUX MEPEMEHHBIX U €T0 OCHOBHOE
CBOMCTBO.




IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THIOBBIX 32IAHNH)

AJIA IK3aMEHa

n/n

HaunmenoBanue
pasjelna TUCIUIIITUHbI

ConeprxaHue BOIPOCOB (TUIOBBIX 3aaHHH)

Heonpenenennsiii
UHTErpaj

[TonsTre nepBoOOpa3HOI U HEONPEEICHHOTO HHTErpaa.
Teopema o mepBo0Opa3HO HEMPEPHIBHON (YHKIIUH.
[Ipocreiine U OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOTO
HHTETpaa.

Tabnuia OCHOBHBIX HEONPEEICHHBIX HHTErpasioB. TabnuuHoe
WHTETPUPOBAHUE.

HMHBapraHTHOCTh HEONIPEAEIEHHOIO NHTErpajla IIPU 3aMEHE
nepemeHHou. [IpeoOpazoBanue HEONPeIeIEHHOTO HHTErpaja
MojBeZIcHuEM 1101 3HaK quddepennmana.

[ToncranoBka B HEOIpEACIEHHOM UHTErpaJie.
TpuroHomeTpuuecKke noJCTaHOBKH.

HNuTterpupoBanue 1mo 4acTsiM B HEOPEIETICHHOM HHTETpaJe.
PaznoxxeHue npaBUIIbHOM panoHaibHON (HYHKIIUU HA
IpocTerme Jpoou.

HHuTerpupoBanue npocteimmx apodei. aTerpupopanue
panroHaTBHBIX ()YHKITHIA.

HNHuTterpupoBanue pauruoHanbHO-TPUTOHOMETPUUYECKUX
BBIPAKECHUI.

HuTerprupoBanne NpOCTEUIINX UPPATMOHATBHOCTEM.

OrnpenesieHHbI HHTErpall

[TonsTue onpenenennoro unTerpana. Teopema o
CYLIECTBOBAHUH U €JMHCTBEHHOCTH OMPEEICHHOTO HHTETpaa.
CBoiicTBa ONPECICHHOT0 UHTETpaIa.

[IpousBoHas onpeaeneHHOro HHTErpaia 1o BepXHEMY Ipeeny
unterpuposanus. ®opmyna HeroTona-JleitOHuna.

dopMyia HUHTETPUPOBAHUS IO YACTSAM B OIIPENECITEHHOM
WHTETpaJe.

3amMeHa NepeMEeHHOU B ONPEACIICHHOM UHTErpale.
Omnpenenenue miomaau GUrypsl 1 oobemMa Tejia Ha OCHOBaHUU
MIPUHIMIIA UCYEPTIHIBAHMUSL.

Haxoxxnenue mmonianei Guryp ¢ momMoIbio onpeeaeHHOro
WHTETpaa.

Brruucnenue o0beMOB TeN BpallleHUs C TTOMOIIBIO
omnpezaeneHHoro uurerpaita. Haxoxaenue o0beMOB 10
IUTONIAJSIM MMAPAJIIETbHBIX CEYEHUM.

Haxoxxnenne IiauHbl 1yru KPUBOU € MTOMOIIBIO ONPEEICHHOTO
WHTEeTpasa.

OO6mas cxemMa MPUMEHEHHUS OTMPEEIIEHHOTO HHTETpaja Mpu
pelIeHU TPUKIIATHBIX 3a7a4.

HecoOcTBenHbIi nHTErpa nepsoro pojaa. CXoauMocTs U
pacxonuMocTh. TeopeMa cpaBHEHUS 711 HECOOCTBEHHBIX
WHTETPAIOB C HEOTPUIIATEIHHON MOIBIHTETPATBHON (DYHKITHEH.
Teopema 06 aOCONMFOTHOM CXOAUMOCTH HECOOCTBEHHBIX
WHTETPAIOB MEPBOro poja. AGCOMIOTHAS U YCIOBHAS
CXOJIMMOCT.

Ornpenenenre U TeopeMa CylnIeCTBOBaHUS IBOWHOIO HHTErpaia.
CaolicTBa IBOMHOIO MHTETpaa.

['eomeTpuyeckuil CMbICT JBOMHOIO UHTErpaJIa.




Huddepennmanpapie
ypaBHEHUS

[TonsTre 0ObIKHOBEHHOTO MU(HEPEHITNATHEHOTO YPABHCHUS
(oay). oay 1-ro nopsaka. OqHOpOAHBIE, TUHEHHBIE
ypaBHEHUS U ypaBHEHHS B TTOJNHBIX nuddepermuanax. OAY
BbIcINX nopsiakoB. Teopema Komm, ocoObie perieHus.
[Tonmxenue nopsiaka OY. JIuneliHble 0OAHOPOIHBIE U
HEOJTHOPO/IHbIE YpaBHEHUS. JIMHEHBIE YPABHEHUS C
MOCTOSITHHBIMH K03 duninenTamu. Y paBHeHus Jinepa. Kpaesoie
3anaun. Hopmanbhable cuctemsl OJlY, METObI HHTETPUPOBAHUS.

KpaTHbie unTerpasst

Onpenenenue U CBOMCTBA ABOMHOIO U TPOHHOT'O HHTEIPAJIOB.
CriocoObl BEIYMCIICHHS KPAaTHBIX UHTErpajioB. [ 'eomeTpuueckue
1 (pU3HYECKHEe TPUIIOKEHUSI KPATHBIX MHTErPajioB.

YHucnoBble psbl

Yucnossie psaapl. CXOAMMOCTD U pacxoauMocTb. HeoOxoaumpbrii
MPU3HAK CXOJUMOCTH psilia

Psaapl ¢ monmoxurenbHbIMH 4iieHaMu. Teopema cpaBHEHUS.
[Ipu3nak [lanambepa cXOAMMOCTH psijia C MOJT0KUTEIbHBIMU
YJIEHAMH.

Panukansnsbiii npuznak Komm cxogumoctu psija ¢
MOJIOKUTEIbHBIMU YJIEHAMH.

WHTterpaibHblii IPU3HAK CXOOUMOCTH Ps/ia € MOJIOKUTEIbHBIMU
YJIEHAMH.

[TonsTue octaTka psaa. 3agadya BbIYMCICHUS CYMMBI psiJia C
JIAHHOU TOYHOCTEIO.

TeopeMa 0 paBHOCXOAMUMOCTH PSJIOB C MOJO0KUTEIbHBIMU
YJIEHAMH.

3nakouepenyomuecs psabl. Teopema JleliOnuna. 3agaua
BBIYMCIICHHS] CYMMBI 3HAKOUYEPEAYIOLIEroCs psija ¢ JaHHOU
TOYHOCTBIO.

AOCOJIIOTHAs ¥ YCIIOBHASI CXOJIMMOCTb YHCJIOBOTO Psija.

CDYHKI_[I/IOHB.JIBHLIG n
CTCIICHHBIC PAJbI

®dynkiuoHanbHele psiibl. O6nacte cxonumoctu. [lonsrue
paBHOMeEpHOM cxoauMocTH. [Ipr3Hak paBHOMEpHOU
CXOJIUMOCTH.

OcHoBHbIE TEOpPEMBI O (PYHKIIMOHAJIBHBIX Psiiax.

Crenennsle psnbl. Teopema AGens. OGmacTh CXOIUMOCTH
CTENIEHHOIO PsJa.

CBolicTBa CTETIEHHBIX PSIOB.

[IpencraBnenue pyHKIMY B BUJIE CTETIEHHOTO psia. Y CJIOBHE
paBeHcTBa PyHKIMU cyMMe ee psiaa Teitnopa.

Paznoxxenue B psin Teilsiopa o creneHsM X QyHKIMMA

y= e”, Yy =CO0SX, Y =SIN X. BuHoMuabHbIH psi.

HpI/IMCHeHI/IH CTCIICHHBIX psAOO0B.

Psinsl 1 mpeobpa3zoBanue
Dypee

Tpuronomerpuueckut paa. Pang @ypbe 1aHHON NEPUOINYECKON
GbyHKIUH.

TeopeMa o cxoguMocTH pana Pypbe Ui KyCOUHO-TIIaKON
MePUONIECKON (PYHKITHH.

Paznoxenue B psag Pypbe YSTHBIX U HEYETHBIX QYHKIUI.
PasnosxeHne o cuHycaM MM 110 KOCUHYCaM Ha MOJIYIIEPHOJE.
Psanpr @ypbe A nepruognyeckux (GyHKIHUN C TPOU3BOIBHBIM
MIEPHOIOM.

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

OnepanmoHHoe
HCYHCIICHHE

[Ipeo6paszoBanue Jlamnaca. Opurunan u u3oopaxkenue. Teopema
€IMHCTBEHHOCTH i npeoOpazoBanus Jlamnaca. [Ipsmas u
oOparHas 3a/1a4¥l ONEePAMOHHOTO UCYUCIICHUSI.

W300paxenust Gpynkuwmii 1, sin t, cos t.




CRoiicTBO nMuHEHHOCTH TIpeoOpa3zoBanus Jlammaca. Teopema
o100 ¥ IPUMEPHI €€ TPUMEHEHUSI.

Teopema cMenieHus ¥ IpUMephl €€ TPUMEHEHUS.

Teopema o nuddepenimpoBanny N300paKECHHUS.

Teopema o nuddepeHnpoBaHur OpUTHHATIA.

Teopema 00 UHTETPUPOBAHUHU OPUTHHATIA.

[TonsiTHe cBepTKU ABYX OpUTHHAIOB. Teopema o CBEpTKe.
Pemenue o6paTHOI 3a1a4M OTIEPALIMOHHOTO UCYHUCIICHUS TS
palMoOHaIbHBIX H300paKEeHUH.

OnepannoHHBIN METOJ] PELICHUs] TUHEHHBIX
muddepeHIMaTbHBIX YPAaBHEHUH U CUCTEM C MTOCTOSSHHBIMU
KO3 PUIHEHTAMH.

[Tonsatue nepenarounoit pynkiuu. Marerpan roamerns.
Teopema 3ana3apiBanus. M300paxenne UMITYJIbCHON (DYHKIIHU.
Oynknus /lupaka u CMBICI TepeAaTOYHON (QYHKITUH.

3amayu B 3K3aMeHAIMOHHBIX OMiIeTax
. sin 3x dx X
3L+ x)“dx I 4 ,[ 2
Brruncnuth HeonpeaeIeHHbIE HHTETPAJIbI: I (+x) , 7 €0s"3X X° —5x+4

3VXx +4x% -5 3xdx I dx
de.’j ox? dx J.4X2+1’ Icosz4xdx7 \/;_3{/;’ Ixze**dx.

2 3 1 )
[xdx [—2— dy [ xedx Id_f
1. Beiuucinuth onpeesieHHble HHTErpaibl: ,2Y 2y=8 % , 11X
2. Haittu mnomaap GUrypsl, orpaHUUYE€HHON OJHON apKOW ITUKIOUIBI

dx

dx
IW .f(xz —2x+5)e”

x=a(t-sint),y =a(l-cost) y orpeskom ocn abeumce.
et v Acind
3. Beruncimth mwiomans GUrypsl, orpaHHYeHHOI acTponoii X = 260 Ly =asin“t,
2 _ 3 o o _
. Beruucnuth 1JIMHY 1yru KpuBOu Y =X orceueHnoi npsAMon X = 4/3,

. Beraucnuth 00beM Tena, IoJy4eHHOTO MPHU BpalieHuH BOKpyT ocu Ox Gurypsi,
OTpaHUYCHHOU KpuBbIMU xy=4, x=1, y=4, y=0.

o~

_ 2
6. Haiitu nnvay myru kpusoii ¥ = IN@-X") o1 x=0 1o x=1/2.
/. BoluucnuTh 00bEM Tela, MOJYyYEeHHOrO MpH BPaIEHUH BOKPYT ocu OX (Qurypsl,

_ 2
orpannuenHoi muaneit Y = X+4)",
8. Haiitn mmomans ¢urypsl, nexaimieid B IpaBod MOTYIIOCKOCTA U OTPaHUYEHHOU

2 2 _ . y2 =
okpyxkuocTeio X Y =8 i napa6onoit ¥ =2X,
2
o y =4 (X_1)3 o x =1
9. BeuncianTh AIUHY OyTH KPUBOM 3 OT TOYKH C abcuuccod "t ~~ A0

TOUKH ¢ abcmuccoii X2 =9

— 3
10.BEIYHCTUTS JUTMHY AYTH KpHBOH Y — (x+D°(-1=x<1)

11.Bbryucnuth 00beM Tena, MOJIYyYeHHOTO MPHU BPAILEHUH BOKPYT ocu OX (QUrypsl,
x=0,y=0,y=cosx

OIPaHUYEHHOU JTUHUSMU
-1 o o o
[2 dy I ey fax + [y dy [ fax

12.I3MeHuTh NOPSAI0K HHTETPUPOBAHUS :

13.Borumciute: Jo (12x°y7 +16x7yH)dxdy. Dix =1,y = x%y = —Vx

14 Hatitu  mmomans  Gurypsl,  OTpaHWYEHHOM  3aJaHHBIMH  JIMHHUSIMU:
J_Z‘ = %J}:‘ = ‘I'FI_.}? = 3_.}:‘ = ﬂl-




JT (32x%y® + 18x%y dxdy, D:x =1,y = —x%y = Vx(x = 0),

I

15.BeuncinuTh ABOMHON MHTErpal
_IL (x + 1yPdxdy, D:y = 3x%, vy = 3.

(v (v 7 : 7, :I'__ 7 :‘
16.BuruucuTs TpoifHO# 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.Pemnte ypaBHEHHS C pa3IesSIONIMMUCS IepeMeHHbIME: 4xdx-3ydy=3Xx2ydy-
2Xy2dX, 2x,/1 - y%dx 4 ydy = 0, ey(1+x2)dy-2x(1+ey)dx=0.

18.HaiiTi yacTHOE pelIeHIe YpaBHEHHIA, YIOBIETBOPSIOIIEE HAYAIbHOMY YCIOBHIO:
2xdx-ydy=y2xdy-x2ydx, y(2)=-3.xy(1+x2)y’=1+y2, y(1)=-1.

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

20.Haiitu pemenue 3amaun Komm 1 nmHEWHOro auddepeHnnaibHOro
ypaBHEHHUS: y’+ycosx=e-Sinx, y(n/2)=0.

21.Penmth 3amauy Komu mHoHmKeHHeM mopsaka: 7 = S50 y(1)=0, y’(1)=l,
y " (D)=-Ly”"(1)=2.

22.Pemuth 3anauy Komm nonmwkennem nopsaka: y =128y3, y@) =1,y'(0) = .

23.Pemute 3amauy Komm s nuwHEiHOTO muddepeHnnansHoTo ypaBHEHUS 2-TO
MOpsIZIKa C MOCTOSTHHBIMU KO3 duumentamu: y’ -7y’ +6y=0, y(@) =2,y'(0) = 0.

24 Pemnth JWMHEHHOE HEOAHOpOAHOE muddepeHInaIbHoe YypaBHEHHE: Y -
4y’+5y=(16-12x)e™. ,

25.Haiitu ob6miee pemenne cucteMsl TudGepeHInanIbHbIX ypaBHEHUI: [x} ::3;_—;}

2

26.Haiitu cymMy psifia WU YCTaHOBUTH €0 paCXO,Z[I/IMOCTBZZr._L—,_F o

27.Haiiti cyMMy psifia WM YCTAaHOBUTH €r0 PaCXOIMMOCTB X5, —.

28.HccreioBaTh  Ha CXOAMMOCTH  PSBI, MCIOJB3YS NPU3HAKA CPaBHEHUS:
f“"i'?m:' zinn

=

n=2

== ——
n=l gmip2 ’ ni-3

29.UccnenoBaTh psAl Ha CXOAUMOCTb, MCHONB3YS paauKanbHbIA mpu3Hak Komu:

- (:ﬂ+1)”
n=llan+1

30.MccnemoBaTh HAa CXOAUMOCTH PsJT TTO Mpu3HaKy JlamamoOepa: £y, -

lnr 1
"iﬂ+L“'

31.1lpumensist mpU3HAK CpaBHEHUS W MHTErpaibHBIN Mpu3Hak Komu, uccienoBaTh

Ha CXOMMOCTb PAJL: K5, ————.

32.UccnenoBath Ha  aOCONIOTHYIO U YCIOBHYK)  CXOJUMOCTH  PSJIBI:
(™ O s
T - (—1] [—1]

né_niig’
33.Haiitu cymmy psiga: £

=

n=1

m+13inn

i"‘" 5i"+4 -
g W12
34.HccrenoBath st Ha CXOAMMOCTD: B3, 0, ;;1{%] , T Hﬁ

35.UccnenoBaTh Ha YCIOBHYIO | a6con}0THon CXOJUMOCTh: X¥=_,(—1)"*t
Era(-1

36.Haiitu I/IHTepBaJ'I CXOJMMOCTH CTEIIEHHOTO psfa W MCCIIEeI0BaTh Ha CXOAMMOCTh
Ha KOHI[AX MHTEpPBATa CXOAMMOCTH:T5,, ——, T, &0,

37.Paznoxxuth GyHKIUIO B psix MakiopeHa 1o CTeHeH}IM X, UCITIOJIb3YsI U3BECTHBIC
pa3IoXKeHUs, YKa3aTh 00JIACTh CXOJUMOCTH: —.

G4x2

W +1’

i‘"+1
:]i"

38.BbruncnuTh NpuOInKEHHO ¢ YKa3aHHOW CTENEeHbI0 TOYHOCTH O: 7.6 = 1072,
1 d
39.Beruncauth uHTErpai ¢ ToyHOCTHIO 10 0,001: [ %

40.HaiiTi 001aCcTh CXOAUMOCTH Psifia: Y, x"tg —.



r im—1
41.Haiitu 061acTh CXOAUMOCTH psifa: i, E22

M=l gpegn

42 .Haiitu cymmy psija: ¥ X

nin+1y

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

44 Paznoxuth PpyHKIUIO B psiag MakiopeHa: /27 — 2x.

45. BBIMCIMTE MHTETPA ¢ TOYHOCTBIO 10 0,001: [ xsinxdx.

46.Paznoxuth B psag Dypre mepuogudeckyro ¢ mepuogoM 2m pyskruio f(X),

. . » 5 fl
3aJIaHHYI0 Ha oTpeske [-Tm]: £ = {, o o i:g i

47.Paznoxutb B psa Dypbe B yKazaHHOM HMHTEpBAJIC MEPUOAMUECKYIO (YHKIIHIO
f(x) c mepuogoM 21: flx) =1—lxl, -3 < x <3,1=3.

48.Paznoxute B psag Dypbe odyukmuio f(x), 3amannyio Ha unteppaine (0;7m),
IIPOJIOJDKUB €€ YETHBIM U HEUYETHBIM 06pa30M: Flx) = (x + 1)°,

49.Paznoxuth B psin Pyphe MEpUOAUIECCKYIO (PYHKITHIO, 3aJaHHYI0 Ha WHTEpBaJe

bl niepuona. [loctpouts rpaduk QyHkiuu. Halitu cymmy nmoiaydeHHOTO
f{x]_{—x+1,—3=:x£[]
psna. - 20=x=3.
50.Paznoxute ¢yHkuuio B psig Dypbe MO KOCHUHYcaM M CHUHYycaM (IPOJIOKUTH
YeTHBIM U HEYETHBIM O0pa3oM Ha CHMMETpUYHBIM uHTepBai). [locTpouth
rpa@uk QyHKIUM: f(x) = x/2,0 < x = 2.

51.Pa3noxuth QyHKIUIO B psg Dypbe: f(x) = cos>,(—m 7). T = 2x.
L _[Fx=1
0, x = 1.

53.Haiitu cunyc- u kocunyc-mpeodpazopanue Dypbe: flx) = I

52.Hamucats uarerpan Oypoe st pyHkuuu: fx) = I
chy, 0 = x <m /2
Oz = mf2

54.HaiitTi opuruHai no 3aaHHOMY U300paKeHHI0: ———.
(P+1(p2+4p+5)
55.0nepalliOHHBIM ~ METOJIOM  pemuTh 3anady Komm st 0OBIKHOBEHHOTO
nuddepeHInanbHOro ypapaeHus: Y + 2y +10y =2¢  cos3t, y(0) = 5,y'(0) = 1,
56.0mepaiioOHHBIM METOJIOM PEeIIUTh cucTeMy nuddepeHITuaIbHbIX YPAaBHEHHI:
IJ." =3x+3v+2
}5 = 3x +yv+ 1 J_J;":_-[]:] = U_._].-"i[]:] = 2.



5.3. TunoBble KOHTPOJLHbIE 3aJaHusA (MaTepuajdbl) I TEKYUIEero
KOHTPOJISl B ceMecTpe
Texymuii KOHTPOJIb OCYIIECTBIISIETCS B TEUEHHE ceMecTpa B (opMe HaluCaHus
KOHTPOJBHBIX padoT u 3aumuthl N/13.
3amumra MJI3 npoBoautbest B popme yCTHOTO omnpoca CTyACHTA MO BBIMOIHEHHOM
paboTe W HampaBieHa Ha MPOBEPKY CTENEHH YCBOEHHUS Marepuaia U IMOHUMaHUS
TEOPETHYECKUX CBEIEHUH, HCIOJIb3YEMBIX B INPOLECCE BBINOJHEHUS PAOOTHI.
[IpumepHbIe TEMaTUKa U COCTaB KOHTPOJIbHOM pabOTHI:
Brruncnenne npenenos nociuea0BaTENIbHOCTH.
[lepBbIii 1 BTOPOM 3aMeYaTENbHBIE TIPEIEIIBI.
Boruncienrie npon3BoJHON (PyHKIMN OJHON IEPEMEHHOM.
[IpaBuiio Jlonurans.
DYHKIMU MHOTHUX NIEPEMEHHBIX.
Heomnpenenennsiii UHTErpal.
OnpeneneHHbIil HHTETpal.
Hucnoseie psabl.

qDYHKHI/IOHaHBHBIG PAABIL:

1. Haiitu uHTEpBaJl CXOAMMOCTH CTETIEHHOTO PAJia U UCCIEI0BaTh Ha CXOIMMOCTh Ha KOHIIaX

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

nat

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

yKa3aTb 00J1aCTh CXOJHUMOCTH: %
BBIYHCIIHTS IPUOITIKEHHO C YKA3aHHOI CTENEeHbI0 TOYHOCTH O 2,8 = 1072,
4. Beramcnuth uHTETpa ¢ TOUHOCTHIO 10 0,001: fDD’E e _éx:dx.
Paznoxute GpyHKIMIO B psi JIopaHa B OKPECTHOCTH TOUKHM 20=2: f(z) = zcos i

HuddepennnanbHubie ypaBHCHUS
1. Pemmre ypaBHEHHME C pa3AeNsIONMMUCS TIePEMEHHBIME: Y -X2y=2XY.
2. HaiiTi yacTHOE pelieHre ypaBHeHHS, YAOBIETBOPSIOINIEe HAYaTbHOMY YCIOBHIO:

xydx + (1 +y* W1+ xTdy =0, _}-"[*-.-"ﬁ} =1.

3. Pemute omHOpOIHOE ypaBHEHHUE: XY =Y+2X.

4. Haiitu perienue 3anaun Ko s muHeiHoro quddepenimanpaoro ypasaeHus: Y +(2y/X)=X,
y(1)=0.
Penmmts 3anauy Ko monmkennem nopsaka: y"=3+c0s22x, y(0)=0, y’(0)=2, y’’(0)=-1.
Haiitu oGmee pemenue nuddepeHanbsHoro ypaBHeHUs MOHMKEHNEM nopsaka: Xy +y’’=1.
1

Pemnts 3anauy Koy noHnxeHueM nopsiaka: 4y3y”:y4-1, y(0) =4/2,9'(0) = "

© No O

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

9. PemuTh NMMHEWHOE HEOJHOPOAHOE MU PepeHIHaTbHOe ypaBHeHHE: Y~ +3Yy " +2y’=1-X .
¥
x =3x+ 2y
10. HaiiTi obmiee pemerne cucteMsl AudQepeHnnaibHbIX ypaBHEHUH: {v' S 4;.
Psansr @ypse:

1. Paznoxuts B psig @ypbe NepuoInvecKkyro pyHKIHUIO, 3alaHHYI0 Ha HHTEpBaje JJIMHBI

nepuona. [Tocrpouts rpaduk pynxiuu. Haiftu cymmy nosydeHHOro psija.
£(x) = { 3,-2<x=0
() =12z 0<x<2.



2. Paznoxuts ¢pyHkuuio B pag Pypbe Mo KoCHHycaMm U CUHycaM (IIPOJI0JKUTh YETHBIM U
HEYETHBIM 00pa30M Ha CUMMETPUYHBIN nHTepBan). [loctpouts rpaduk GyHKIUU:
flx)=4—x0<x= 2

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

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

Kpumepuu oyenku xonmponvHoii paéompl. KOHTPOJbHasE paboTa OLIEHUBAETCS
no S5-TuOAIPHON IKaje: 2 — HEYJOBJIETBOPUTEIBHO, 3 — yIOBJIETBOPHUTEIBHO, 4 —
XOpouIo, 5 — OTIINYHO.

5.4. Onucanne KpUTEpPUEB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLleHUBAHMS

[Ipn mpomeKyTOYHOM aTTecTaruu B ¢Gopme aud@epeHIIMPOBAHHOTO 3ayeTa H
AK3aMEHOB MCIIOJIb3YETCs CICAYIOMas ITKajia OICHUBAHUS: 2 — HEYAOBJICTBOPUTEIHHO,
3 — YAOBIETBOPHUTENIHHO, 4 — XOPOIIIO, 5 — OTJIIMYHO.

Kpurepusimu onieHnBaHus JOCTUKEHNN ITOKA3aTEIIEH SBISIOTCS:

Haumenosanue Kpurepuii onienuBanus
IoKa3aresst
OLICHUBAHUS
pe3ynbTaTa 00y4eHus
10 TUCUUTUTHHE

3HaHus 3HaHUE TEPMHUHOB, ONIPEIEICHUN, TOHATUHI

3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLIEHUH, IPUHIIUIIOB

O06beM 0OCBOCHHOT'O MaTepuana

ITonHoTa OTBETOB Ha BOITPOCHI

YeTKOCTh U3JI0KEHUS] M HHTEPIIPETalluy 3HAHUI

YMeHus YMmenue peliaTh CTaHAAPTHBIC HpO(beCCI/IOHaIIBHBIe 3aJa4y ¢ MIPUMCHCHHUEM METO/I0B
):[PICerTHOfI MAaTCMAaTHKH

YMeHMe UCTIOIb30BaTh TEOPETHUECKUE 3HAHUS JIJIs1 BEIOOpA METOIUKHU
penieHus nmpodeccnoHalbHbIX 33a4

YMeHHe NPOBEPATh PEIICHUE U aHAJIM3UPOBATH PE3YNIbTATHI

HaBBIKI/I BHaZ{eHI/Ie HaBbIKaMH TCOPETHUYCCKOT'O U SKCIICPUMCHTAJILHOT'O UCCJICIOBAHUA
00BEKTOB MPO(HECCHOHATBLHOMN JIeATEIbHOCTH

KauecTBO BBIMOIHEHUS I/ICCJ'IG,I[OBaHI/Iﬁ 00BEKTOB HpO(l)eCCI/IOHaHLHOI\/'I JACATCIBHOCTH

CaMOCTOSTEIIbHOCTD BBIIOJIHCHUS I/ICCHe,I[OBaHI/Iﬁ 00OBEKTOB HpO(I)eCCHOHaJ'IBHOfI
JCATCIIBHOCTHU

OueHka NpenoJaBaTEIEM BBICTABISIETCS HMHTErPAJIBHO C  YYETOM  BCEX
MOKa3aTeel U KpUTEPUEB OIICHUBAHUS.

Onenka c(hOpMUPOBAHHOCTH KOMIIETEHIIMM MO MOKa3aTeNt0 3HAHUS.

Kpurepnit YpOBEHb OCBOCHHSI M OLICHKA
2 3 4 5
3HaHue TEpMUHOB, | He 3Haer TepMuHOB |3HAET TEPMUHBI U 3HaeT TEpMUHBI U |3HACT TEPMHUHBI U
OTIpeACTICHHIH, U OnpenesieHnI OTIpeJeNIeH s, HO OnpeneIeHus OTIpeIeNICHHS, MOYKET
TOHSATHIH JIOTTYCKAeT KOPPEKTHO
HETOYHOCTHU chOpMyIIHPOBATH UX
(hopmyHpoBOK CaMOCTOSITENIbHO
3HaHne ocHOBHBIX |He 3HaeT ocHOBHBIE |3HAET OCHOBHBIC 3HaeT OCHOBHBIE  |3HAET OCHOBHBIE




3aKOHOMEPHOCTEH,
COOTHOIICHUH,
IPUHIIUIIOB

3aKOHOMEPHOCTH U
COOTHOIIIEHWS,
MIPUHLIUTIBI
TOCTPOCHUS 3HAHUI

3aKOHOMEPHOCTH,
COOTHOLLEHHUS,
MIPUHLUIIBI
MOCTPOEHUS 3HAHUI

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

3aKOHOMEPHOCTH,
COOTHOITICHUS, TIPUH-
IIHTIBI TIOCTPOCHHUS
3HAHWUH, MOKET
CaMOCTOSITEITLHO UX
TTOJTYIUTh U
HCIIOJIB30BATh

O0BEM OCBOESHHOTO
MaTepuana

He 3naer
3HAYUTEIIFHOM 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

IlomHOTa 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 Wznaraet 3nanusg 0e3 |M3naraer 3Hanus ¢ |M3naraer 3HaHus Wzmaraer 3uanudg B
HU3II0KCHUS 1 JIOTHYECKOM HapyILICHUSMHU B 0e3 HapyIIeHUH B [JIOTHIECKOM
MHTCPIIPECTALIMU IIOCJIEAOBATEIILHOCTH |JIOrMYEeCKON JIOTUYECKOU TIOCJICAOBATCIIBHOCTH,
3HaHUU TI0CJIEI0BATEILHOCTH |[IOCIEI0BATEIIb- CaAMOCTOATECIBHO UX
HOCTH HUHTEPIIPETUPYS U
aHaIIM3UPYys
He wmroctpupyer | Boimonuser Brinonuser Bemonnser
HU3JI0KCHUC MTOSICHSIIOIINE CXEMBI | [IOSICHSIOLLINE 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
HUHTEPIPETUPYET HETOYHOCTH B CYULIECTBY n3jaraeT 3HaHus,
3HAHMSA HW3JI0KSHUH 1 H3JIaracT 3HAHUSA JenaeT
HHTEpIpETAuN CaMOCTOSTEIbHEIC
3HAHUHU BBIBOJIBI

Ornenka c()OpMUPOBAHHOCTU KOMIIETEHIIMM MO MOKA3aTEN0 Y MEHHUSI.

Kputepuit YpOBEHb OCBOECHMSI U OLICHKA
2 3 4 5

YMeHue pemarsb He ymeer pemats | Jomyckaer YmMmeer pemateb Bezommbouno pemaer
CTaHIapTHbIC CTaHJapTHEIE HETOYHOCTH B CTaH/JapTHbIE CTaHJapTHhIE
npodeccuoHanbHble | MPO(EeCCHOHATIbHbBIE | PEILICHUH npodeccuoHanbH | npodeccHoHaIbHbIE
3aJ1a4u ¢ 3aJa4u ¢ CTaHIaPTHBIX bI€ 3a/1a41 C 3a/1a4u ¢
MIPUMEHEHUEM NpUMEHEHUEM npo¢ecCHOHANBHBI | MPUMEHEHUEM NPUMEHEHUEM
METOAOB METO/10B X 3a71a4 ¢ METOJIOB METO/IOB
JUCKPETHOM MaTEMaTHYECKOTO MIPUMEHEHUEM MaTeMaTHYECKOr0 | MaTeMaTu4ecKoro
MaTeMaTHKU aHanu3a METOJIOB aHanu3a aHanu3a

MaTeMaTHYECKOTr0

aHaynm3a
YmeHue He ymeer Hcnonw3oBanue Ymeer YMeno UCIIOJIb3YET
UCIIOJIB30BATH HCIIOJIB30BaTh TEOPETUYECKUX HCIIOJBb30BaTh TCOPECTUUCCKHUEC
TeOopeTHIECKHe TEOPETUYECKUE 3HAHUH U1 TEOPETUYECKHe | 3HAHUS IS BEIOOpa
SHAHHS JUTS 3HAHUA I BBIGOpa MeToKy| SHAHMA U1 METOIUKU PEIIECHUS
BHIGOPA METOJTHKE BBIOOpA METOTUKH perners BBIOOpA npodeccHoHaTbHBIX

pemenus METOIUKHU 3a1a4

PCILICHIA npohecCHOHATBHBI npogeccoHaNbH pelienus
npodeccroHaIbHbI X 3a71a4 BIX 3a7a4 npodeccHOHamb
X 3a1a4 BBI3bIBAET HBIX 32724

3aTPYyAHEHUS

Ornenka c(hOpMHUPOBAHHOCTH KOMITETECHIIMH 110 MOKa3aTero HaBbIKH.




Kpurepnit

ypOBeHL OCBOCHUA U OLICHKA

2 3 4 5
Bnanenne naBeikamu| He Biaageet He nocratouno Bnageer [IpodeccuonanpHo
TEOPETUYECKOTO U HaBBIKAMHU XOPOILIO BIajeeT HaBBIKAaMHU BJIa/Iee€T HaBBIKAMU
SKCHEPUMEHTAIILHOT | TEOPETUYECKOTO U HaBBIKAMHU TEOPETUYECKOT0 U | TEOPETHUECKOTO U
0 WCCIIeIOBaHUSA AKCMIEPUMEHTAIBHOT | TEOPETHYECKOTO H | JKCIEPUMEHTAIbH | SKCIIEPUMEHTAIHFHOTO
00BEKTOB 0 UCCIIeIOBaHUs IKCTIEPUMEHTAIILHO | OTO HUCCIIEAOBAHMUS | HCCIEIOBaAHMS
npoecCuoHaNbHON | OOBEKTOB T'O UCCIEAOBAHUS 00BEKTOB 00BEKTOB
e TeTbHOCTH npodeccCHOHANBHONH | OOBEKTOB npogecCHOHANBHO | MPOdhecCHOHATBHOM
JESITEIbHOCTH mpo(heCCHOHAIBHOM | 1 AeSITEeTFHOCTH JIeSITeIbHOCTH
JeSITeIbHOCTH
KauectBo He xauectBeHHO He nocrarouyno He nocrarouno KauectBenno
BBITIOJTHEHHS BBITIOJTHSICT KaueCTBEHHO KaueCTBCHHO BBITIOJTHSICT
WCCIIeTOBaHNHN WCCIIEIOBAHUS BBITIOJTHSIET BBITIOTHSIET HCCIIeTOBAHMS
00BEKTOB 00BEKTOB WCCIIEIOBaHUS WCCIIeI0OBaHNUS 00BEKTOB
podeCCHOHANTEHOHN | TpodecCHOHANBHON | 0OBEKTOB 00BEKTOB poeCCHOHATTEHOM
e TeTbHOCTH JeSITeTbHOCTH, npodeccuoHaNbHON |TpodecCHOHaNbHOM | AATENBHOCTH
JIOITYCKAaeT TpyOble | NEeATSIBHOCTH, TSI TEIIbHOCTH,
OLINOKHU JTOTTYCKaeT U JIOTTyCKaeT U
WCTIPaBIISIET WCTIPABIISIET
OmmnOKH C ommnoKu
IIOCTOPOHHEN CaMOCTOSTENBHO
MTOMOTIIBIO
CamocrosTensHOCTS | He Mmoxer Beimonnser [Ipu BemonHennn | CaMOCTOSATENBHO
BBITTOJTHEHHUS CaMOCTOSITETLHO WCCIIC/IOBAHUS WCCIIeIOBAHHS BBITIOJTHSIET
HCCIIeIOBaHUH BBITOJTHSTh 00BEKTOB 00BEKTOB UCCIIeIOBaHUS
00BEKTOB WCCIIEIOBAHUS npodeccHoHaNbHOH |TpodecCHOHaTBHON | 00BEKTOB
npoeCCHOHANBHON | O0BEKTOB JESITETHbHOCTH C JEeSTEIBHOCTH npodecCHOoHANEHON
JeSITETbHOCTH pohecCHOHANBHON | MOCTOPOHHEH nHoTAa TpeOyeTcs | MesTelbHOCTH
JEeSITeTbHOCTH MOMOIILIO MOCTOPOHHSIS
MTOMOIIIH
6. MATEPUAJIBHO-TEXHUYECKOE
1 YYEBHO-METOJUYECKOE OBECIIEYEHUE
6.1. MaTepuajibHO-TEXHHYECKOE O0ecTieueHHe
No HaumenoBanue ciennaibHBIX TOMEMEHUN U OcCHaIeHHOCTh CeIUaIbHbIX TOMEIIEHUN U

TTOMENIECHUH JJIS CAMOCTOSITEIHHON paboThI

MTOMEIEHUH JIJIsl CAMOCTOSITENIbHON pabOThI

1. VYyeOHast ayTuTOpus AJIs IPOBEICHHUS CrennanusupoBaHHas MeOerb.
JICKIIMOHHBIX 3aHATUN MynbTHMeMiITHAs YCTAaHOBKA, YKPaH, TOCKH
2. VYyeOHast ayTuTOpus A IPOBEIACHUS CrennanusupoBaHHasi MeOerb.
MPAKTUYECKUX 3aHITUI MynbpTUMeniiHAsS YCTAHOBKA, 9KPaH, JOCKH
3. UutanbHbIH 3271 OUOIMOTEKH JIJIST CAMOCTOSITENHHON Crenuanu3upoBaHHas MeOeb.
paboThl KomMmmbroTepHast TeXHUKA, MOAKIIOYEHHAS K CETH

HUHTEPHET U UMCIOMIad JOCTYIl B DJICKTPOHHO-
00pa3oBaTeNbHYIO Cpeay

6.2. JInueH3uoHHOE U CBOOOHO pacpoCTPaHsAeMoOe NPOrPaMMHoOe o0ecriedeHue

[Iepedens TMIIEH3MOHHOTO MPOrPAMMHOTO

obecreueHus.

PexBHU3NTEHI MOATBCPKAAOMICTO JOKYMCHTA

1 Microsoft Windows 10 Kopnioparusnas

(Cornamenue Microsoft Open Value Subscription
V9221014 Cornamenune aericteurensHo ¢ 01.11.2020
mo 31.10.2023). Horosop moctraBku [10 Ne 128-21 ot
30.10.2021.

2 Microsoft Office Professional Plus 2016

(Cornamenne Microsoft Open Value Subscription




V9221014 Cornamenue aerictBureiabno ¢ 01.11.2020
no 31.10.2023). Horosop mocraBku [10 Ne 128-21 ot

30.10.2021.
Kaspersky Endpoint Security «Cranmgaptasiii Russian | Cy6nuiiensnonssiit qoropop Ne 102 ot 24.05.2018.
Edition» Cpok geiicteus munen3ud 1o 19.08.2020 [Npaxxpancko-

mpaBoBoii Jlorosop (Kortpaxr) Ne 27782 «IlocraBka
MIPOAJICHHS TIpaBa ToIb30BaHus (muieH3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpok geHcTBus
muuensuu 19.08.2022r.

Cpensr nporpammupoBanus Free Pascal, Dev C++ CBobonHO pacnpoctpansemoe [10 cormacHo ycIoBHIM
wim CodeBlocks JINLIEH3UOHHOTO COIVIAIlCHUS

6.3. Ilepeyenn yueOHBIX U3TAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. TluckynoB H. C. luddepenumanbHoe U HHTETpaIbHOE UCYUCTEHUS, T. 1, 2 /
H. C. IIuckynos. - M.: Unterpan-IIpecc, 2006. - 416 c., 544 c.

2. COOopHUK 3a/1a4 1T0 MaTeMaTUKe JUIsl BY30B, T. 2, 3 / nox pen. A. B. Ebumosa u
A. C. IlocnienoBa. — M.: ®usmariut, 2003. — 432 c., 576 c.

3. Maremaruueckuii ananmu3. Yacte |: YueOnoe mocobme. / 3yeB C. B. —
benropona: u3g-so bI'TY um. B. IT'. lllyxosa, 2015. — 84 c.

4. bepman I'. H. CoopHuk 3ama4 o Kypcy maremaruyeckoro ananmza. / I'. H.
bepman. — Cn6.: [Ipodeccus, 2005. — 432 c.

5. bepmant A. @. Kpatkuii Kypc MareMaTuyecKoro aHaiusa: y4eO. JiJisl BTy30B /
A. @. bepmanrt, U. I'. ApamanoBud. — 9-¢ u3a. — M.: @usmatiur, 2003. — 799
C.

6. Cepruenko E. H. Jluddepennmanpapie ypaBHEHUSA. Y4eOHO-PAKTHUECKOE
noco6ue. / E. H. Cepruenko. — benropoa.: BUDU, 2001. — 71 c.

7. COOpHMK THUIOBBIX pacyeToB MO BbICHIEH MaremaTuke. / mona pen. B. b.
Munociiesa. — M.: MI'1Y, 2001. — 511 c.

8. OyHKIMM HECKOJbKMX TepeMeHHbIX. [loBepXHOCTH BTOPOro TMOPSIKA:
MeTtonuueckre yKa3aHWs K BBIIOJHEHUIO WHIWBHUIYAIbHBIX JOMAIIHUX
3aJTaHU# JIs CTYJEHTOB Beex crienuanbHocTel. / Cepruenko E. H., CutHukoB
b. /1., CenuBanoBa E. B. — benropoxa: uzn-so BI'TY um. B. I'. Illyxona, 2003.
—53c.

9. CraproB C. H. Marematuueckue dopmynsl u rpaduku. / C. H. CrapkoB. —
Cn6.: TTutep, 2007.-63 c.

10.YuuBepcanphbiii cnpaBounuk. / A. JI. Tlonmsaun, B. 1. Ilomsawn, B. A.
[Tonos. — M.: ACT, 2005.-480 c.

11.1MukynoB A. E. Coopuuk ¢opmyn no marematuke. / A. E. llukynoB. — M.:
Text, 2007. 160 c.

12.10eBoBa  ~ M.B.,  bponnukoBa  M.B.  Pemenne  0OBIKHOBEHHBIX
mudepeHnanbHbIX YPAaBHCHUM B CHCTEMax KOMITHIOTEPHOW MaTeMaTHKHU.
VYuebnoe mocobme. / M. B. IlleBnioBa. — benropon.: uzn-so BI'TY, 2020. —
114 c.

13.1leBnioBa M.B., bpounukoa M.B., Kyprosa JI.H. CucrteMbl 0OBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHU. YueOHoe mocobue. / M. B. IlleBmoBa. —
benropon.: uza-so BI'TY, 2021. — 73 c.




6.4. IlepeyeHb HHTEPHET PeCypPCoOB, MPO(ecCHOHATBLHBIX 023 TaHHBIX,
nH(GOPMAIMOHHO-CIIPABOYHBIX CHCTEM

. OnextponHas oubnamoreka (Ha 6aze DbC «bubmmoTex») — Pexum mocryna:
http://ntb.bstu.ru

. OnexkTpoHHo-OnOMMoTeynass cucreMa [PRbooks — Pexum  pmoctyma:
http://www.iprbookshop.ru

. DNEKTPOHHO-O0MOIMOTEUHAs cucrema «YHUBEPCUTETCKAS oubnmoTeka
ONLINE» — Pexxum goctyma: http://www.biblioclub.ru/

. http://www.math24.ru — coOpaHue KpaTKHX CBEACHHUH I10 MaTeMaTHYECKOMY
aHam3y U nuddepeHnaIbHbIM YPaBHCHHSIM.

. http://mathserfer.com — pgocraToyHOoe TMONHOE H3JIOKCHHE MaTepPHAIIOB
JTUCIMILTAHBI C JIOKA3aTeJIbCTBAMHU U IIPUMEPAMH.



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

7. YTBEPXKJIEHUE PABOYEN ITIPOT'PAMMBI

PaGouass mporpamma yTtBepkaena Ha 20 /120 Y4EOHBIM TOJ

0e3 U3MeHeHH / ¢ N3MCHCHHUAMMU, JOIIOJITHCHUAMN

[IpoTokon Ne 3acenanus kKadeapbl OT « » 20 T.

3aBeayromuii kadeapou

noamucs, DO

JIupeKTop UHCTUTYTA

noanuck, PO



