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PaGowas mporpamma cocraBiena Ha ocHoBe ®I'OC BO mno HanpaBjieHHIO MOArOTOBKH
(cnenmansHocTH) 13.03.02  DyIeKTPOIHEPreTHKa M 3JIEKTPOTEXHHKA, YTBEPIKAEHHOTO MpHKa-
30M MOuH P® ot 03.09.2015 Ne 955.

PaGouvas mporpamma paccmoTpeHa u ofo0peHa Ha 3acexannu Kadeaps! Bricieit matema-
THKH «__ 4 » _cenrsiops_2018_r., mpotokon Ne 1

3aB. xadenpoit J / _E.A. Ily3ankoBa_/
noonucs) (U.0. Qamunus)

PaGouvas mporpamma ono6peHa MeTOAHYECKON KoMHCCHEH WHCTHTYT ecTecTBO3HAHHS U
cranjapTusamuy «_ 24 » _ceHtsOps_2018_r., mporokom Ne 1 .
IIpencenarens . / _H.IO.Me3un /
00nucy) (H.0. @amunus)

CornacoBaHo:

3aB. xadenpoii ABTOMaTH3MPOBAHHOTO JIEKTPONPHBOJAA U MEXATPOHH

_ A.A. HukonaeB _/

(noonucs) (H.0. amunus)

Pa6ouas nporpamMmma cocraBieHa: cTapmuM nper. kad. Beiciuei marematiku

(OonoicHocmy, yuenas cmenekp, yueroe 36anue)
P o

__JLA. I'pauesoit_/
(H.0. ©amunus)

PenenseHr: OUEHT Kad. MPUKIaNHOH MaTEMATHKH U HHPOPMATHKI.K.().-M.H.
(OonoicHocmy, yuenas cmeneHs, yueHoe 36aHue)

/ _JI.B. CmupHoBa__/
(noonucs) (H.0. amunus)



JIueT perncTpanuu H3MEeHeHHI U JOMOIHEeHHiT

—_

METOIUYECKOM H MaT€pHAJIBHO-
TEXHHYECKOM 00eCTeuyeHUH TUCHUILIHHEI

Jlara.
[Moamuce
Ne Paznen KpaTtkoe coneprxanue Ne mporoxona e
/Il | IpOrpamMMEI U3MEHEHHs1/I0TIOTHEHHS 3ace/laHus =
kadenpoit
Kadenpel
1 8.9 AKTyanu3anus CBeIeHuH 0 yueOHo- 03.09.2019
METOJHYECKOM H MaTepHAIbHO- npoTokost Nel J]y
TEXHUYECKOM 00eCTIeYeHHH! THCIUILIHHEL ”7
2 8,9 AKTyanusauus cBeIeHUH 0 y4eOHO- 01.09.2020

npoTokost Nel




1. leau ocBOeHUS M CHMILIIAHBI

LenstMu OCcBOEHHUS AUCHUILUIMHBI «MaTteMaTrukay sBIsieTcs OpUeHTAlMs Ha 00y4YeHHe CTYJACHTOB
WCIIOJIH30BAaHUIO MaTEMAaTUUECKUX METOJIOB TPH OCYIIECTBICHUU MPOLECCOB: MPOU3BOACTBA, IIEpeia-
4H, pacipe/esieHus, mpeodpa3oBaHus, IPUMEHEHHS U YIIPABICHUS MOTOKAMHU 3JIEKTPUUECKOI SHEprun
Y 3JIEMEHTOB, aIllapaToB, YCTPOMCTB, CUCTEM U MX KOMIIOHEHTOB, PEAJIU3YIOIIUX BBIIEIIEPEUUCIICH-
HBIE MTPOLIECCHI.

2. Mecrto mucuuimuiaabl B cTpykrype OOII noaroroBku 0akanaspa

Huctummuaa b1.6.9. «Martemarrnka» BXOIUT B 0a30BYI0 4acTh O5ioka 1 oOpazoBaTenbHOMN Mpo-
rpamMMBbl 11O HarpaBJieHUIo moAroToBkH 13.03.02 DneKkTposHepreTuka u 3IEKTPOTEXHUKA.

JJis n3ydeHust TUCIUIUIMHBI HEOOXOMMbI 3HaHMS (YMEHUSsI, BIaJICHUs), C(HOPMUPOBAHHEIE B pe-
3y/nbTaTe U3Y4YCHUS TUCHUIUIMH: «Ayrebpa U Hauana aHaiau3ay», «l'eomerpus» B 00bEME MpOrpaMMBI
CpeAHEN IKOJIBI.

3HaHusa (yMeHUsl, BIAJCHUS), MOJYyUYEHHbIE MPH U3YYCHUH JAHHOW JUCHUIUIMHBI HEOOXOIMMBI
JUISE OCBOCHHUS JPYTHX Oa30BBIX M BAPUATHBHBIX JIUCIUIUIMH E€CTECTBEHHOHAYYHOTO W TpodeccHo-
HAJIBHOTO IIUKJIOB, KOTOPBIEC UCIIOIB3YIOT MATEMAaTUYECKUI anmnapaT M HaBBIKK €ro UCIOJIb30BaHUA (B
(du3HKe, SHEPrOTEXHUKE, TEXHUICCKOW TEPMOIMHAMHUKE); IPU ONMCAHUY, aHATN3E, TCOPETUICCKOM U
AKCIIEPUMEHTAILHOM HCCIEA0BAaHUU U MOJEIHUPOBAHUU DIEKTPOTEXHUUECKUX CUCTEM, SIBJICHHUM U
MIPOIIECCOB B 00BEME, HEOOXOAUMOM JJIsi OCBOCHHSI.

3. Kommnerenuun odyuarouierocsi, popmMupyembie B pe3yJibTaTe 0CBOEHHUS
AUCUMILIMHBI U IJIAHUPYeMble Pe3yJbTaThl 00y4YeHus :
B pesynbraTe ocBOEHMs AMCUMIUIMHBI «BpIcHIas MaTeMaTHKa» OOy4aromMHcs TOJDKEeH obia-
JaTh CJIEAYIOUIMMU KOMIIETEHIUSIMMU:

C
Crpykryp- TPYK-
HBIN 3J1EMEHT YpoBeHb OCBOCHHUSI KOMIIETEHIIUM TYpHBII
KOMIIETEHIIUH JIIEMEHT
OIl

OIIK-2- cnocoGHOCTHIO 1EMOHCTPUPOBATH 6a30BbIe 3HAHUS B 00J1aCTH €CTECTBEHHOHAYYHBIX THCHHUILIHH,
TOTOBHOCTBIO BBISIBJISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MP0O0JeM, BOSHHKAIOIIUX B X04€¢ MpodecCHOHATbHOI
NeATeIbHOCTH; MPHMEHATH VISl UX Pa3pelieHnsi OCHOBHbIE 3aKOHBI €CTECTBO3HAHUS, METOIBI MATEMATHYECKOT0
AHAJH32 H MOJEJHPOBAHNS, TEOPETHYECKOT0 M IKCIEPUMEHTAIBHOI0 NCCIeT0BAHUS

3Hatb -OCHOBBI JIMHEWHOH anreOpbl U aHATUTUYECKON T€OMETPUN;
-OCHOBBI MHTETPAJIbHOI'O UCUUCIIEHUS (QYHKUUH OJHOM M HECKOIBKHX

MEPEMEHHBIX; -TEOPUH OOBIKHOBEHHBIX AU depeHInanbHbIX ypaBHe- E
HUI; 27IeMEHTBl BEKTOPHOTO M (DYHKIIMOHAJIBHOTO aHAJIN3a,; §
- 3JIEMEHTHI TeOpUH (PYHKLNN KOMIUIEKCHOTO apTyMEHTa; &
-3JIEMEHTBI TEOPUH BEPOSITHOCTEN M MATEMAaTUYECKON CTaTUCTUKH >
VmeTsb - KOPPEKTHO BBIPAXaTh H apI'YMEHTHPOBAHHO 00OCHOBBIBATH TOJIOKEHHS £
HpGZLMCTHOﬁ 00J1acTH 3HAHHS U METOA0B MATEMATHYCCKOI'O aHaJInu3a AJIA I10- :—;
CTaHOBKH M pCIICHUA KOHKPETHBIX IMPUKIIAAHBIX 3a/1a4 A
Brnanets — HaBBbIKaMH IOCTPOCHHUA U PECIICHUA MAaTEMATUYCCKUX MO)IeHeﬁ IIpUKJIaa-
HBIX 3a71a4;

— cmocobamu OIICHHMBAHUA 3HAYMMOCTH U HpaKTI/I‘leCKOﬁ IIPpUroaAHOCTH 11O~
JIYUYCHHBIX PC3YyJIbTATOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO0mmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisieT 15 3adeTHbix eaunuil, 540 akas. 4., B TOM YuCIe:

KOHTakTHas pabora — 41,1 akan. 4acos:

— ayauTopHas — 34 akaj. 4acos;

— BHeayauTopHas — 7,1 akas. 4acoB
camocrosTenbHas pabora — 477,6 akaji. 4acos;
MOJrOTOBKA K SK3ameny — 17,4 akajn. yaca,
MOJIrOTOBKA K 3aueTy — 3,9 akaj. Jaca.

dopma arTecTalyM — 3a4eT, IK3aMEH
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Pa3nea 1. DiieMeHTBI JIMHEHHOH, BEKTOPHOM a/1re0pbl 1 aHATUTHYECKOH reoMeTpHH
1.1. JIuneitnast anre6pa: Matpuusl u aeWctsus Hax HuMu.| 1 | 1 0,5 10 |- camocTosITeNbHOE U3YUYEHHUE JTU- |- KOHCYJIbTauu 1o pe-  |OIIK-2
Omnpenenureny KBaJpaTHBIX MATPHL, paHT MaTpHIbI, 00- TEPATypbl — COCTaBIEHUE KOHCIIEK- |meHuto KP Nel, —3yB
patHas Matpuina. Meroa I'aycca penieHusi CUCTEM JIUHEH- Ta «Jloka3aTenbCTBO CBOMCTB - IPOBEPKa KOHCIIEKTA
HBIX anreOpandeckux ypaBHeHud. Teopema Kpomuekepa- OIIpEACTIUTENS, «CBolicTBa onpeennuTe-
Kamemnmm - BeimosiHeHuEe KP Nel «JIuneiinas, |ms»,
BEKTOpHAas ajnredpa v aHAJIMTHYe- |- MPOBEPKA BBIOIHEHUS
ckas reometpus. Auddepenunans- |pemenus KP Nel
Hoe ucuncienue OOID»
1.2 BekropHas anrebpa: nuHeWHbIe U HenuHelHble onepa-| 1 (0,5 0,5 10 |- Bomonnenue KP Nel «JIuneiinas,|- koHcynbramuu mno pe-|OIIK-2
LIMH HaJl BEKTOPaMU U UX CBOWCTBA. BEKTOpHasi anrebpa u aHanutuye-|menuro KP Nel, —3yB

ckas reomerpus. Auddepenunans-
Hoe ncuncienue OOID»

- mpoBepka pemenus KP
Nel
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1.3. AHanmuTHYecKas Te€OMETpHUs Ha IuIockocTH W B mpo-| 1 |0,5 0,5 10 |- Bemonnenne KP Nel «Jlunelinas, |- koHcynapTamuu mo pe-|OIIK-2
CTpPaHCTBE BEKTOpHast anreOpa W aHamuthye-|meHuro KP Nel, —3yB
ckas reomerpus. Auddepenunans-|- nposepka pemenus KP
Hoe ucuuciaenue GOl Nel
Hroro no pasneny 12 1,5 30 KP Nel, koncnekr
Paznen 2. BBegenue B MaTeMaTH4YeCKHii aHAIH3
2.1. Ilpenen u HENPEpPHIBHOCTH (GYHKIIMU OJHOU mepemeH-| 1 |1,5 0,5/10,5| 17 |- Bemonaenne KP Nel «JIunelinas, |- koHcynbramuu 1o pe-  |OITK-2
HOH BEKTOpHas anredpa u ananutuye- |meHuto KP Nel, —3yB
ckas reometpus. Auddepenunans- |- npoepka pemenus KP
Hoe ucuuciaenue GOID» Nel
2.2. Kowmmiekcuble uucna. Pemenme anrebpamueckux| 1 |0,5 0,5/M0,5| 15 |- Bemonnaenue KP Nel «JIuneiinas, |- koHcynbramuu o pe- |OIIK-2
ypaBHeHui Haj noseM C BEKTOpHas anredpa u ananutuye- |meHuto KP Nel, —3yB
ckas reomeTpus. Auddepenunans- |- npoepka pemenus KP
Hoe ucuuciaenue GOID» Nel
Hroro no pazneny 112 /1 | 32 KP Nel
Paznen 3. IuddepennuansHoe ncuucienne GyHKIUN OHOM MepeMeHHOI
3.1. Onpenenenue npousBoaHoi pynkiuu B Touke. Aud-| 1 | 1 0,5 15 |- camocrosTenbHas paboTa ¢ IuTe- |- KOHCYAbTauuu 1o pe- |OIIK-2
¢depenuuan, ero reomerpudeckuii cmbicia. ['eomerpuue- paTypoi — KOHCHEKT «3aJ1a4u, menuro KP Nel, —3yB
CKAH M MEXaHWYECKHH CMBbICI Ipou3BoaHOM. [IpaBuna MIPUBOIALIME K MIOHATHUIO IIPOU3- |- MpoBepka pemenus KP
muddepeHpoBaHus U TaOIHIA TIPOU3BOIHBIX BOJIHOI», Nel
- BeimosiHenue KP Ne 1 - IPOBEPKA KOHCIIEKTA
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3.2. UccnenoBanne QpyHkuuii ¢ momompo auddepenuun-| 1 | 1 1/1U1 | 20,1 |- Bemmonuenne KP Nel - KoHcynpTanuu no pe-  |OIIK-2
AJIbHOI'0 UCUMCIICHUS menuto KP Nel, nposep- |—3yB
ka KP Nel
Hroro no pazneny 12 15 35,1 KP Nel, koHcnekT
HToro ycranoBo4Hasi ceccus 16 412 | 97,1 KP Nel
Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOIH nepeMeHHOM
4.1. TlepBooOpasnas ¢ynkuus. Heompenenenusiii mute-| 1 | 1 2 30 |- BeimonHenue KP Ne2 - KoHCynbT. o peur. KPP |OIIK-2
rpajl ¥ €ro OCHOBHBIE CBOWCTBa. Tabmuiia HeompeaeneH- Ne2, —3yB
HBIX UHTETPAJIOB - mpoBepka pemerust KP
No2
4.2. OCHOBHBIE METO/Ibl HHTEIPUPOBAHUS 1|1 /11 20 |- BeimonHeHue KP No2 - KoHCynbT. o pemt. KP|OIIK-2
Ne2, —3yB
- mpoBepka pemerust KP
No2 (wacTp - METOJIBI H-
TErpUPOBAHHSA)
4.3. OnpenerleHHbIN HHTETpal. 3a1aud, TPUBOAIIHE K To-| 1 | 2 1/1A1 | 10,1 |- Bemmonaerue KP Ne2 - KoHcynmbTaruu 1o pe-|OITK-2
HATHIO oOmpenesieHHoro uHterpaia. ®opmyna Heroorona- menuto KP Ne2, —3yB
Jleitonuna. CpoiicTBa. MeToabl HHTETPUPOBAHUS - npoBepka pemenust KP
No2
4.4. TlpusioxxeHus: ONpeIesICHHOTrO HHTErpaia 1)1 1/11 10 |- BemonHeHHEe KP No2 - koHCcynbT. o pemr. KP|OITK-2
Ne2, —3yB

- npoBepka pemenust KP
Ne2
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4.5. HecoOctBennbie nHTErpaibl. [Ipu3naku cxoqumoct. | 1 | 1 1/11 14 |- Bemmonaenue KP No2, - koHcynbeTanuu 1o pe-|OIIK-2
- CaMOCTOSITENIbHOE M3yueHue Ju-|meHnto KP Ne2, —3yB
TepaTypbl: KoHcHekT «llpusnaku|- mpoepka KP Ne2
CXOJIMMOCTH HECOOCTBEHHBIX WHTE-|-TIPOBEPKA KOHCIIEKTA
I'paJIoB
Hroro no pasgeny 1|6 6/4 | 84,1 KP Ne2, koHCcneKT
HToro 3uMHAA ceccus 1 6 6/A4 | 84,1 JK3aMeH
Pa3nen 5. luddepennuanbrHoe ucuucieHue pyHkuunii HeckoabKuX nepeMeHusix (OHIT)
5.1. Ompenenenue ocHoBHbIX MoHATHH. [Ipenen u Hempe-| 1 | - 2/1N2 | 138 |- BemonHenue KP Ne2 - KoHcynbTaruu 1o pe-|OIIK-2
peiBHOCTE DHII. OcHOBHBIE CcBOicTBa (QyHKIUH, HEmpe- menuto KP Ne2, —3yB
PBIBHBIX B 3aMKHYTOM oOsiacTH. YacTHble NMPOU3BOIHBIE. - mpoBepka KP Ne2
[Tonste 00 »kcTpemyMmMax (yHKUMH MHOTHMX MEpPEeMEH-
HBIX..
Hroro no pazneny 1| - 2/n2 | 138 KP Ne2
Hroro nerusis ceccust 1| - 2 138 3ayer
Paszpnen 6. O0bIkHOBeHHBIE TH(PepeHInAIbHbIC YPABHEHHUS
6.1. OGrikHOBeHHBIE AU DepeHnnanbable ypaBHeHus nep-| 2 | 1 /11 10 |- Bemonnenue KP Ne3 - KoHcynbTupoBanue 1o|OIIK-2
Boro nopsaka. ['eomerpuueckuii cmbicn nuddepeHuaib- pemenunto KP Ne3, —3yB

HOr'o YpaBHCHHUA IICPBOro IOpAAKA. MeTtonpl peIICHUA

g depeHInaIbHbIX YpaBHEHHI IEPBOro MopsijiKa.

- mpoBepka pemeHust KP
Ne3
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6.2. /1Y BbICIINX MOPSIKOB, CBOJSIIMECS K IEPBOMY 2| - - 13,4 |- cocraBnenue koHcmekta «/VY|- xoHcynbTHpoBanue mo|OIIK-2
BBICILIMX TOPSIIKOB, cBoAsmuecs K|pemeHuto KP Ne3, —3yB
HIEPBOMY, - IPOBEPKa KOHCIIEKTa
- BeinosHeHne KP Ne3
6.3. Jluneitapie muddepeHranbable ypaBHeHus N-ro mo-| 2 | 1 /11 20 |- BemmonHeHue KP Ne3 - koHcynpTuUpoBanue 1mo|OITK-2
panka. JlnHeitHoe onHOpPOAHOE YypaBHeHHe. DyHIaMEH- pemennto KP Ne3, —3yB
TanbHas cucrema pemeHuid. Omnpexnenutens Bponckoro. - npoBepka pemenuss KP
Heonnopoanoe nuneitnoe ypasuenue (JIHY), Bua o61e- Ne3
ro pemeHus. MeToa Bapually MPOU3BOJBHBIX MOCTOSH-
HBIX.
JluneliHoe ypaBHEHHE C MOCTOSTHHBIMHU KO3 HUIIMEHTaMH
6.4. Psanb1 2|2 2 20 |- BeimonHenue KP Ne3 - KoHcynbTupoBaHue mo|OIIK-2
pemennto KP Ne3, —3yB
- npoBepka KP Ne3
Hroro no pazaeny 4 4/U2 | 63,4 KP Ne3, koncnekr
HToro ycranoBouHasi ceccust 2|4 42 | 63,4
Paznen 7. DieMeHTHI TEOPUH BEPOSITHOCTEH M MaTeMAaTHYECKOH CTATHCTHKHU
7.1. DnemMeHTbl TEOPUH BEpOSITHOCTEN 2| - /11 40 |- BemomHeHHe KP Ne3 - KoHcynbTupoBaHue T0|OIIK-2
pemennto KP Ne3 —3yB
7.2. OCHOBHbIE MOHSATHSA, T'€HEpaJbHas COBOKYIHOCTh H| 2 | - 1I/U1 | 45 |- Bemonnenue KP Ne3 - KoHcynbTupoBaHue 1o|OIIK-2
BbIOOpKa. CTaTHCTUYECKUE OLEHKHM MapaMeTpoB pacrpe- pemienuto KP Ne3, —3yB
neneHus. TodyeuHble M MHTEpBaJIbHbIE OLleHKU. Kpurepuit - npoBepka KP Ne3,




Pasznen/ tema

AynuropHas

KOHTaKTHas1 pa6o-
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(B akaz. yacax)

Kypc

CaMocTosiTenbHas pa-
Oorta (B akaJ. Jyacax)

Bun camocrosTenpbHOU

@®opMa TeKylero KoH-
TPOJIsl YCIIEBAEMOCTH U

TUCIUILINHEI <| & = ol = paboThI MIPOMEKYTOUHOM aTTe-
=& E| EE CTalluu
2|9 & 2 R
ElS 5| &5
Bl E o = o
cornacus [IupcoHa mjis TUIIOTE3bl O HOPMAJIBHOM pacIipe-
eIeHUHU
Hroro no pasgeny - 2 KP Ne3
HToro 3uMusas ceccus - 2 IK3aMen
HToOro mo AUCHUIIJINHE 16 18/112 1 3a4eT M 2 YK3aMeHa

M — B TOM ymcCIe, yackl, OTBEJIEHHBIE HA padOTy B MHTEPAKTUBHOU popme.

Koz ¥ CTpyKTYpHBIH
3JIEMEHT
KOMIIETEHII T




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peanun3anus KOMIOETEHTHOCTHOIO MOJAXOJA MPEAYCMAaTPUBAET MCIIOJIb30BaHHE B y4eOHOM IIpO-
[IECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHIA B COUETAHHM C BHEAYIUTOPHON pabo-
TOM ¢ 11e7bI0 (OPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 TMopsiaka opraHu3aliy U OCYIIECTBICHHS JEATEILHOCTH MO0 00pa3oBaTeIbHBIM porpaMmamM Oaka-
naBpuata Beiciiero odpaszoBanus (yrB. mpukazom MOuH P® ot 05.04.2017 1. Ne 301), mpu nposeze-
HUM y4eOHBIX 3aHATHI oOecreyrBaeTcsi pa3BUTHE y OOYYaIOUIMXCS HABBIKOB KOMAaHIHOH pabOTHI,
MEXJIMYHOCTHOW KOMMYHMKALIUU, IPUHATHS PELICHUH, JUAEPCKUX KauecTB, B TOM YUCJIE C Y4ETOM
PETHOHANBHBIX 0COOEHHOCTEH MPO(heCCHOHATFHON AEATENbHOCTH BBITYCKHHUKOB U OTPEOHOCTEH pa-
ooronaresei.

BriOupas Ty nim nHyI0 TEXHOJIOTHIO pabOThI ¢ 00YJaIOUIMMHUCS, HEOOXOUMO UMETh B BH]TY, YTO
HauOosbLIero 3 peKTa OT ee NPUMEHEHUSI MOXKHO JI0CTUYb, €CJIM YUUTHIBATh LI€IM 00pa3oBaHus, Ha
peanu3ayio KOTOPHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHSA, COIEp)KaHHe, KOTOpOoe
IIPEJCTOUT NepeaTh 00Y4aroUMMCs ¢ €€ IOMOIIBIO, a TAKXKE YCIOBHUS, B KOTOPBIX OHa OyJeT MCIOJIb-
30BaThCA.

B natueit paboTe Mbl HCIIOJIB3YEM CIIEAYIOLIEE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeILHOIO Mpolecca,
IpeanosiaraeT NpsAMYI TPAaHCISLUIO 3HAHUN OT IpenojaBaTess K CTYACHTY (MPeuMYIEeCTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJI0B 00y4eHUs1). YueOHas JesITeIbHOCTh CTyIeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK [IPABUJIO, PEIPOLYKTHUBHBIN XapakTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

- MH(OPMAILMOHHAs JIEKLUs — MOCJIEA0BaTEIbHOE U3JIOKEHUE MaTepualla B JUCLUITIMHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- MPAKTUYECKOE 3aHATHE, NOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHUH U HaBBIKOB IO Mpej-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEIICHHUsT TPOOJIEMHOM 3a/1aui WK BHITIOHEHUS yaeOHoro 3ananus. [Ipoekt
Ipe/rnoiaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO NESATEIbHOCTh TPYIIBI CTYAEHTOB, HApPaBJICH-
HYIO Ha BBIPAaOOTKY KOHIICTIIINH, YCTAHOBIICHHE TIeJIel U 3a/1a4, (POPMYITHPOBKY OKUIAEMBIX Pe3yJIbTa-
TOB, OIpEeJIEHNE MPUHIIMIIOB U METOJIUK peIlIeHHs TIOCTaBJIEHHBIX 3ajay, INIAaHUpOBaHKUE XoJa pado-
THI, TIOMCK JIOCTYITHBIX M ONTHMAaJIbHBIX PECYPCOB, TIOATAMMHYIO PEANN3alUIO IIaHa paboThl, Mpe3eHTa-
IIUI0 PE3yJIbTAaTOB PabOThl, X OCMbICIeHHE U pedrekcuro. [IpuMeHseTcss B OCHOBHOM ISl Iiepexoa
KOMIIETEHIIH Ha YPOBEHbB BIIA/ICHUSI.

OCHOBHBIE THUIIbI TPUMEHSAEMBIX HAMH B 00pa30BaTEIbHOM JeSITeIbHOCTH IPOEKTOB:

Hccneoosamenvckuii npoekm — CTpYKTypa NpHOMMKEHa K (opMaTy HAyYHOTO HCCIIETOBAHHS
(1oKa3aTeIbCTBO AKTYaJIbHOCTU TEMBI, ONpeeNeHHe Hay4HOH MpoOieMbl, MmpeaMera U 00beKTa uc-
CIIEZIOBAHMSI, IEJIeH M 3a7a4, METOJIOB, ICTOYHUKOB, BBIIBI)KEHUE THUITOTE3bI, 0000IIEHHE pe3yibTa-
TOB, BBIBOJIbI, 0003HAUE€HHWE HOBBIX NpoOsieM). PesynbraroMm sBisieTcst yyeOHas KapTa IO MOJIYJIIO
Harie 00pa3oBaTeIbHON MPOTrPaMMBbl.

Teopueckuii npoexkm, IPEANONATAIONINA B OTIMYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONIMX BapUAHTaX — ra3era K UCTOPHUYECKH 3HAYUMOMY «MAaTEMaTHYECKOMY» COOBITHIO (ITpa3/-
HUK yncna «[lu» u T.1.); «MaremaTuyeckas» OTKpBITKa (CBOEro poja yueOHast KapTa, TOJIbKO Hehop-
MaJIbHO, KPAaCcOYHO 0(OpMIIEHHASI; BUJICOPOJIHK «5] Haydy Bac pemars ...» U T.II.

Hugpopmayuonnwiii npoexm — yueOHO-TI03HABATENIbHAS AEATENBHOCTb C SPKO BBIPAKEHHON 3B-
PUCTHUYECKOM HaNpaBJIE€HHOCTHIO (TOUCK, OTOOP U cucTeMaTH3alus HHPOPMAIMN O KAKOM-TO OOBEKTE,
O3HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ ITON MHpOpMalnel, ee aHanu3 U 00001eHre 1, HaKOHEll, Ipe-
3EHTAIHs 110 PAKTHIECKOMY MPUIIOKEHHUIO).

4. Unghopmayuonno-xommyHukayuonnvle obpazosamenvhvie mexrosoeuu. Opranuzanus oodpa-
30BaTEJIBLHOIO IMpoIecca ¢ MPUMEHEHUEM CHELMAIU3MPOBAHHBIX MPOrPAMMHBIX CPEll M TEXHHUUYECKUX
cpeacTB paboThl ¢ wH(pOpMaIei (MHpopMannonnyo cpeny yausepcureta MOOJYC MOODLE).



6 YueOHO-MeTO HYeCKOE 00ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroIMXxcst

ITo mucumniube «MaremaTHkay NpPEAYCMOTPEHAa BHEAyAUTOpHas caMoOCTosATeNbHas paboTa
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPU BBIITOJIHEHUH KOHTPOJIBHBIX paloT.

Ilpumepnuvie konmpoavhnuvie pavomel (KP):

AKP Nel «JIuneiiHasi, BeKTOpHas ajaredpa u aHajauTu4yeckasi reomerpus. Auddepennu-
aabHoe ucuuciaenne POID»

3ananue 1.
Pemmte cuctemy Tpems criocobamu: a) MaTpHYHBIM criocoOom; 0) mo dopmynam Kpamepa; B) meTo-
nom [Maycca
X—2y—-3z=3,
3X+y—-2z=09,
2X—3y +5z =-4.
3amanme 2.

1) Haifure yros Mesxry BekTopamu @ u b, ecmn @ = (2,-1), b =(-2;2).

[ocTpoiite nanHble BEKTOPBI B cucTeMe KoopauHart OXy, a TakKe BEKTOPbI, H300pakKarolye:
2a+b,a-3p.
2) YKaxuTe cpel HWKEIPUBEICHHBIX BEKTOPOB OPTOrOHAJIbHbIC, KOJUIMHEAPHBIC, a TAK)KE KOMILIa-

HapHbIC: a = (— 3-1 4), b= (2,-2;1), c= (2; %; —2), d= (7,11, 8). Bpluucnure Imiomaab ma-

pajuieiorpaMmma, IoCTPOSHHOTO Ha BEKTOPax buc.
3aganue 3.
Hanucars ypaBHenue npsamoir AB, eciu A(—l; 2; 3), B(—l; 2;—1). BrluucnuTe paccrosiHue OT TOUKH
A 3TOi# IpsIMO# 10 TIOCKOCTH, TIPOXOJISIIEH Yepe3 TOUKy B, meprneHauKyIspHO BEKTOPY N(O;-S; 9).
3amanmne 4.
o 2 2
[TpuBeuTEe K KAHOHUIECKOMY BHUJIY M IIOCTPOITE KpUBYIO X~ —4X+2y° —4y =0

3ananue 5.
Brruncnure npenensl:

4 . 1
1+4x—X 5) fim 3X-aresin 2x )Iim\/zx 1 \/g

a) lim

oo X+ 3x2+2x* 7 o0 cosx—cosPx T xo8 x—3
3ananue 6.
dy d?y a2 X =ctg 2t
Haiinute = u — s KIMW: a) y=e " " . 0 )
a2 bym )y ) y = In(sin 2t).
3ananue 7.
2X—7

CocTaBbTe ypaBHEHUE KacaTelIbHON K KPUBOM: V= B Touke x,=-1. Hapucyiite xacaremns-

x> -4

HYIO U KPUBYIO.

AKP Ne?2 «HeonpenesieHHbII 1 onipeiesIeHHbII MHTErpaJji»
1. BslunciauTe HEONPEnEIEHHBIE HHTETPAJIBI

1) _[(1+tg23x)dx; 2)J' 35X

VBX + x?

3
dx ; 3)Iarcsin5xdx; 4) Ide.
X
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2. Brrumcnure OMMPEACIICHHBIC MHTCIPAJIbI
X 2
2X

e

1)

O 0 | N

(L—sin2x)’dx; 2) j

3. Haiigute miomaau Guryp, orpaHMYCHHBIX JUHUAMH. B 3amade (0) mpu MOCTPOCHUH JIMHUU BOC-

MOJIb3YHTECh TAONHIICH Ba)KHEHIINX KPUBBIX B MOJIIPHOM cCHCTEME KOOPAUHAT:

a) Xy =6, x+y—-7=0; 6) p°>=2c0s2p.
. . [x=2J2cost, 2
4, Haiinure IMHY YT KPUBOU o<t<Zr.
y = 2:/2;sint, 3

5. Haiitu 00b€M Tena, 06pa3oBaHHOTO BpamieHneM BOKpyr ocu OY  ¢urypsl, orpaHUuYeHHON JTMHUS-

X’ +y®-4y=0, y=+3-x (y<+3:x)

MH:

6. BeruauciuTh HeCOOCTBEHHBIM MHTETPANT UIIM YCTAHOBUTD €r0 PACXOIUMOCTD:

1)Tx3e‘x4dx; 2)]1- o

0 2 3\/(4—X)2 .

7. . Haiitm u moctponts 06nacTh ompenenenus dyskuunm Z =In(4—x* —y?) —arcsin(2—vy).

8. . Haiigute 4acTHEIE IMPOU3BOJHBIC IICPBOIO IMMOPAJAKA (I)YHKLII/II/IZ

z=3xy® —sin(x* + y) + X*y

9. . HaiiTy HanMeHbllee M HaWOONbIIee 3HA4YeHHMEe (GYHKIHH Z =X —Xy+2y>+2y+1
B obmactu D: x+y=-5 x=0; y=0.

AKP Ne3

1. Pemmts muddepeHnnanbHble ypaBHEHUS IEPBOH CTETICHH
A) xy' -4y —x2Jy =0.
B) y’sinx =y Iny, y(%) =e
B) x(y? —1)dx + y(x* —=1)dy = 0.

2. Pemmtp nuHeiiHble HEOTHOPOHBIE MU (HEepEeHIINATEHOE YpaBHEHUE ¢ TOCTOSTHHBIMU K03 duiin-
eHTaMH

a)y" =3y +2y=(4x+9)e”, 6) y"+4y' +8y = (x+2)cos3x

3. Pemuts omHOpOMHYIO cucTeMy nuddepeHInaibHbIX YPaBHECHUI:
x'=6x—y,
V' =x+4y.

4. B ypue 12 mapoB. Cpenu 3tux mapoB 3 Oenbix 1 9 udepHbiXx. KakoBa BeposSTHOCTH TOTO, YTO
13



10

HayJlauy BBIHYTBIN IIap OKaXKeTcs OesbiM?
B paguoctyauu tpu mukpodona. s Kaxa0ro u3 nepBbixX ABYX MUKPO(POHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOYEH B JaHHBIM MOMeHT, paBHa 0,45, a ansa tperbero — 0,9. HailTu BeposiTHOCTh TOTO,
YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

B npopaxe umerorcs O6enple 1 KOpUYHEBBIE Siflla B COOTHOIIEHUH 2:3, mpudeM mpou3BoacTBo 60%
Oenbix U 71% KOpUYHEBBIX SUI AATUPYETCS THEM, MPEAIISCTBYIOIIUM JIHIO MPOJIaXKH, a OCTallb-
HblE sfillla AaTtupyroTcs Oosnee paHHUMHU uuciaMu. [lokymarens 3aka3pIBaeT siilja, AaTupyeMble
JTHEM, IIPEIIIECTBYIOLIMM JHIO IMPOJAKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOATHOCTB TOTO, YTO
eMy TIPOJAAYT PEIICTKY OeIbIX sull?

Tenedonnas cetb yupexaenus odcimyxubaer 200 aboHeHTOB. BepossTHOCTH TOr0, 4TO B T€YEHUE
MUHYTbI BHYTPH 3TOM CETH KTO-TO KOMY-TO IT03BOHMT, paBHa 0,7. KakoBa BEposSTHOCTb TOT0, UTO B
Te4eHHe MUHYTHI OyneT 5 3BoHKOB? KakoBa BEpOATHOCTH TOTO, YTO B TE€UEHUE MUHYTHI OyaeT He
6onee 5 3BoHKOB? HaiiTu HanBeposATHE#IIee YUCIIO 3BOHKOB B TEUCHUE MUHYTHI.

3amaH psaja pacrpeneneHus ciaydaitHon BennuuHbl X. Haiitu MmaTematuueckoe oxxujaHue, AUcCIep-
CHIO M CpeIHEE KBaipaTHuecKoe OTKJIOHeHHE. [locTpouts (hyHKIIMIO pacipeiesieHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

JUis HempepbIBHOW ciay4yailHOW BEIWYMHBI 3a7aHa (QYHKLMS pacHpelesICHUs F(X). Tpebyercs

HAWUTHU INIOTHOCTH pacrpeaciiCHuA f(X), MAaTe€MaTUiYCCKOC OKHUAaHUEC, TUCIICPCUIO, CPEAHECC KBA-
PAaTHYCCKOC OTKJIOHCHUC. Brerancants BEPOATHOCTb TOI'0, YTO OTKJIOHCHHUC CJIy‘I&fIHOfI BCIIMYHHBI

OT e€ MaTeMaTU4ecKoro OXKUAaHus OyneT He OoJiee cpeTHero KBaIpaTUIecKoro oTkioneHus. [1o-
CTPOUTH TPaPUK PYHKITHIA.

0
F(x) = 1-(1—0052x) L 0<x<Z
2 2
1 ’ Vi
X>=
2

. 3aKOH pacnpeIelIeHUs] CUCTEMbI TUCKPETHBIX CIIyYalHbIX BEJIMUYUH (X ,Y) 3amad Tabnunei. Haiitn

KOO(pGUIMEHT KOppensuuu I, ¥ BEPOATHOCTb MONAJAHUs CIy4alHON BETMYMHbI (X,Y) B 00-

nacte D.

0 2 4 6

0.05 0.03 0.06 0.05

0.07 0.10 0.20 0.06

0
2
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) [lnann

PYEMbIC PE3YJILTATDI oﬁyqe}mﬂ H OLCHOYHLIC CpeaACTBA NJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmmn.

CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeCTBA

OIIK-2- cnocoOHOCTBIO ACEMOHCTPHUPOBATH 0a3oBble 3HAHHA B 00J1aCTH €CTCCTBCHHOHAYYHBIX JUCHUIIJINH, TOTOBHOCTBHIO BBISIBJIATH €CTCCTBCHHO-
HAYYHYH0 CYIIHOCTH 11p06.11eM, BO3HHUKAKOIIUX B X0/1€ npod;eccuonanbﬂoﬁ ACATCJIbHOCTHU; IPUMEHATDH AJIA HX Pa3peli¢cHUA OCHOBHBIC 3AKOHbI €CTE-
CTBO3HAHHWSA, METOIbl MATEMATHYCCKOI'0 aHAJIHU3A U MOACIHPOBAHUA, TCOPCTHICCKOIO U IKCICPUMECHTAJILHOI0 UCCJICTOBAHUA

3HaTe

- OCHOBHBIE ITOJIOKEHHUS TEOPUH IIpee-
JIOB ¥l HETIPEPBIBHBIX (YHKIWA, Tpadu-
KH OCHOBHBIX DJIEMEHTapHBIX (PYHKIHN
U UX CBOWCTBA, OCHOBBI YHCJICHHOTO
pelieHuss TPaHCLUEHACHTHBIX YpaBHe-
HUM,

- OCHOBHBIE TeopeMbl auddepeHy-
JIBHOTO U MHTEIPAJIbHOTO UCUUCIICHHS
(yHKIIM OJHOHW M HECKOJNBKHX Tepe-
MEHHBIX, MeTO/bl auddepeHraIbHO-
rO WCYUUCIICHHS HCCIICAOBaHMS (DYHK-
LU, OCHOBBI YUCJICHHBIX METOAOB BbI-
YHCJICHUS ONPEICTICHHBIX HHTETPAJIOB,
- OCHOBHBIE THIBI OOBIKHOBEHHBIX
¢ depeHIIMaANTbHBIX YPaBHEHHH U Me-
TOJBI MX PEIICHUS,

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MaTeMaTU4eCcKOl CTaTUCTUKU

Teopernveckue BOIPOCHI 1151 3a4€Ta U IK3aMEHOB
1 kypc 3umHss ceccusi (IK3aMeH)

1.

COoNOO~WN

e
=)

PRPRRPREPRRE PR
©oo~NoOU A WN

Matpuus! u neiictBust Hax HUMU. CBoMcTBa JEHCTBUI HAll MaTpULAMHU.

Onpenenurenu I u Il nopsaakos. Onpenenurenu N nopsaka v UX CBONCTBA.

Cucrtembl THEHHBIX anredpanueckux ypapHeHuil (CJIAY) U ux 3anuch B MaTpUYHOM BHUJIE.
OO6parHasi MaTpULIA U €€ BEIYHCIIECHUE.

Pemenust CJIAY MaTpU4yHBIM METOJIOM.

®opmyinel Kpamepa

CkaisipHOE IPON3BE/ICHHE IBYX BEKTOPOB M €r0 CBONCTBA.

BekrTopHOe npou3sBeieHre IByX BEKTOPOB U €T0 CBOICTBA.

CMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

. OcHOBHas Hjiesl aHANUTHYECKOH TeOMETPHH, IPUMEHEHHE BEKTOPHBIX MTPOU3BECHHUI.

. IIpsiMas Ha miIockocTU. PaznuuHble BUIbI YPABHEHUM IPSIMON Ha INIOCKOCTH.

. Yroa MexJy NpsMbIMU Ha IUNIOCKOCTH. PaccTosiHUE OT TOUKM O NPSIMOU Ha IUIOCKOCTH.
. DIUIHIC U eTo CBOICTRA.

. I'unmep6ona u e€ cBoiicTRa.

. Ilapabona u e€ cBoiicTBa.

. IInockocts B mpocTpaHcTBe. PaznuuHble BUABI ypaBHEHUN MIOCKOCTU B IPOCTPAHCTBE.
. Yros Mexay MIOCKOCTSIMU. PaccTosiHUE OT TOUKHU 10 MIOCKOCTH.

. Ipsimas B npocTpancTBe. PaznuuHble BUBI ypaBHEHUH NPSIMON B IPOCTPAHCTBE.

. B3auMHoe pacnonoxeHue MI0CKOCTH U NPSIMOM B IPOCTPAHCTBE.
20.
21.

IToBepxHOCTH BTOPOTO NMOpsAKA.
KpuBas B npocTpaHcTBe.

22. ©®ynkuus. Criocoosl 3amanust. O6macts onpenenetusi. OCHOBHBIC dJIeMEHTapHbIC (YHKIIMU, HX CBOMCTBA, rpadhKH.
23. Tpenen Gpyukuuu B Touke. [Ipenen Gpynkunu B 6eckoneuHoCTH. OIHOCTOPOHHHUE MPEACIIBI.

24. BeCKOHEYHO MaJibie M OECKOHEYHO 0OJIbIIHe ()YHKIMH, CBsI3b MEKAY HUMU. CBOHCTBA OECKOHEYHO MAIBIX (DYHKIIHH.
25. Teopemsl 0 nipesienax. PackpbiTie HeonpeneleHHOCTEH.

26. 3ameyaresbHbIC PEICIIBL.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

27.CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMH. DKBHBaJICHTHBIE OECKOHEYHO MaJble YHKIIMU U OCHOBHBIE TEOPEMBI O
HUX. [[puMeHeHne K BEIYUCICHHIO NIPE/ICIIOB.

28. HerrpepbIBHOCTh (DYHKLIMH B TOUKE. TOUYKH pa3pbIBa U UX KIacCH(UKaIHs.

29. [Ipon3BoHast PYyHKINH, €€ TEOMETPHUUSCKUI U (PUIUIECKUI CMBICIT.

30. YpaBHeHus kacaTeNbHOM 1 HOpMaH K KpuBoi. AuddeperunpyemMocTs QyHKINH B TOUKE.

31. IIpousBoxHas CyMMBI, Pa3HOCTH, IPOM3BEICHNUS, YACTHOTO (yHKIMH. [Ipon3BoaHas cioxHOM 1 00paTHOH QyHKIHIA.

32. TudpdepeHnnpoBaHue HESBHBIX U ITapaMeTPHUYCCKH 3aJaHHBIX QyHKIUH. Jlorapudmmudeckoe nuddepeHImp oBaHue.

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepennman pynkimu. ['eomerpuueckuii cMmbich nuddepenimana. OCHOBHBIC TeopeMbl 0 Auddep eHimanax.

35. Ilpumenenue auddepennuana K IpUOIMKEHHBIM BBIYHCICHUSIM.

36. OcHOBHBIEC TeOpeMbI TU(PepeHIHATBHOTO ucuncienus: Poss, Jlarpamxa u Ko,

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH QyHKIMI. DKcTpeMyMbl hyHKIHA. Heo6XxoauMoe 1 10CTaTOuHOE YCIIOBHS SKCTPEM yMa
¢dyHKIHH.

39. HaubGonpniee n HanMeHbIIee 3HAYCHUS (QYHKIIUN HA OTPE3KeE.

40. Bemykiocts rpaduka ¢pyakuun. Toukn nepernda. Heo6xoauMoe 1 J0CTaTOYHOE YCIIOBUS TOUEK Teperuda.

41. AcumnToTsl rpaduka GyHKIHH.
1 kypc JieTnsis ceccusi (3a4er)

42. TlepBooOpasnas. HeonpeneneHHbli nHTErpai 1 ero cBoiicTBa. Tabnmia OCHOBHBIX HHTETPANIOB.

43. OcHOBHBIE METOJIbI HHTEIPHUPOBAHHS: 3aMEHa [IEPEeMEHHOM 1 HHTEIPHPOBAHHE TI0 YaACTSIM.

44. OmpeneneHHBIN HHTETPaJ KaK Ipeaei HHTETPaIbHOI CyMMBI, €ro CBOMCTBA.

45. ®opmyna Hertorona — JlelioHuIia. OCHOBHBIE CBOWCTBA ONPEAEICHHOTO HHTErpaa.

46. BpluncieHUe ONpelielICHHOTO HHTerpaja (3aMeHa epeMeHHO, HHTEerpupoBaHue 1o 4acTsiM). IHTerpupoBanue ueT-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpeienax.

47. HecoOcTBEHHBIE UHTETPAIBI.

48. T'eomerpuueckue U HU3MUECKUE TPUIOKEHHS ONPE/ICIIEHHOTO UHTETpaa.

49. Ob6nacte ompenenenust OHII. IIpenen, HenpepsiBHOCTh. CBOWCTBAa (YHKIMHA, HENPEPHIBHBIX B OrpaHMYEHHOU 3a-
MKHYTOI o0nacTu.

50. YacTHble MPOM3BOAHBIC TIEPBOTO MOPSKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIUX MOPSIIKOB.

52. IuddepenumpyeMocTs U MOIHEIH auddepeniuan GpyHkuun. MIHBapnaHnTHOCTH ()OpPMBI OJTHOTO AuddepeHuaa.

53. [pumenenue nosHoro auddepeHnnana K npuoOImKeHHbIM BbraucieHusM. [uddepeHnnansl BHICIIMX MOPSIAKOB.

54. TlpowsBognas ciioxxHOU ¢yHKIMH. [omHast mpou3BoAHAS.

55. Jluddepenmupopanne HEIBHOW (HyHKIIUH.

56. KacarenbHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

57. DxctpemyMm GyHKINHU IBYX nepeMeHHBIX. HeoOxommmoe i JocTaTouHOe yCIOBHE SKCTpEMyMa.
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

58

59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

. HanGounpiee n HauMmeHbIee 3HaueHNs! QYHKINHM B 3aMKHYTO# 00J1acTH.

2 Kypc 3uMHsis ceccusi (IK3aMeH)

Juddepennnanbable ypaBHEHHS: OCHOBHBIE TIOHATHS. 3a1a4H, TPUBOJIAIIUE K AU PEepeHIINATIBHBIM YPaBHEHHSM.
Teopema cymecTBOBaHUS U €MHCTBEHHOCTH peneHus qudepeHnnantsHoro ypaBHEHHS.

YpaBHEHU ¢ pa3IeNAIOMUMHCS IEPEMEHHBIMU.

Onuopoansle nuddepeHnnansHple ypaBHeHHS | opsaka.

JIuneitnble ypaBHeHUs. YpaBHeHus bepHymu.

YpaBHeHHUE B ONHBIX AR depeHInanax.

JuddepeHunanbHble ypaBHEHHS BHICIIMX MTOPSIIKOB: OCHOBHBIE TTOHSTHS.

VYpaBHEeHUS, TOMyCKaIOIIKE OHIDKEHHE TOPsIIKA.

Jluneiinple quddepeHnnaNbHble ypaBHEHUs BhICIINX TopsiakoB. VHTerpupoBanne JIOAY ¢ nmocrosHHEIMU K03 du-
HUEHTaMU.

Jluneiinsie Heomuopoueie /IY. Ctpykrypa odriero pemenus JIHIY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnterpuposanne JIHAY ¢ moctosHHERIME KO3QPHUIHESHTAMHU U IPaBOl YaCTHIO CIIEIHAIBHOTO BHIA.
Cucrtems! muddepeHnanbHbpIX ypaBHeHHH. Teopema CylecTBOBaHUS M €MHCTBEHHOCTH peleHns. MeTos HCeKIo-
YeHUs! ISl pEIICHNs] HOPMAJIbHBIX cHcTeM AU (epeHINanbHbIX YpaBHEHHUH.

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MELIEHHs, COUCTAHHS.

OCHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEH: HCTIBITAHKE, COOBITHE, BEPOSITHOCTD COOBITHS.

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUS U YMHOKEHUS BEPOSTHOCTEH.

BeposiTHOCTD NOsIBIIEHHST XOTS OBl OZIHOTO COOBITHSL.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

Cxema bepnyium, dopmyna bepHyiuin, HauBeposTHelIIee YUCIIO MOsBICHHU coObITUS A B cxeMe bepryiun.
ITpubnmxenusie GopMynsl B cxeme bepHymnn.

JluckpeTHas ciyyaitHas BeIMUUHA B CTIOCOOBI e€ 3ananvsi. OyHKIUS pacipeIeIcHHs.

MaTteMaTHueckoe 0KUIaHUE JUCKPETHOHN CIy4aiiHOW BEIUYMHBI U €r0 CBOMCTBA.

Jucnepcust AUCKPETHON CilydalfHOM BenUuuHBbI U €€ cBolicTBa. Cpe/lHee KBaJpaTUUECKOE OTKIOHEHHUE.
HenpepsiBHas ciydaiinas BennynHa. CBOMCTBa (YHKIMH pacTIpelelIeHHUSI.

I110THOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMYHMHBL U €€ CBOUCTBA.

UYucnoBsle XapaKTEPUCTUKU HEIIPEPBIBHBIX CYYalHBIX BETHUUH.

PaBHOMEpHBIN U T0OKA3aTEIbHBINA 3aKOHBI PACIPEAECIICHUS] HENIPEPBIBHBIX CIyYalHbIX BEJIUUUH.

HopmanbHblii 3aK0H pacnpeiesieHHs U ero CBOMCTBa
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

9JICMCHT — OI.IGHO‘-IHBIC cpeacrBa
KOMIICTCHI N
VYmers — pemars 3ama4d IO H3Yy4AaCMBIM Hpumepnbte npakmudeckue 3A0aHUA 0715 IK3AMEHO6 U 3aUema.

TEOPETUYECKHU pa3fiesiam;
— 00cyxaath cmocoObl 3PPEeKTHBHO-
ro pemenus audQepeHInaTbHBIX
YpaBHEHHH M MX CHCTEM; OIpENesiTh
3¢ (HEeKTUBHOCTh PEIICHUS 3aJla4yM, T10-
JYYEHHOTO C TIOMOUIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh d(PpPeKTHBHBIE
pe3ynmbTaThl 00pabOTKH IKCIIEPUMEH-
TaNbHBIX JTAHHBIX OT HEAPPEKTUBHBIX

1. Pemnth MatpuuHoe ypaBHeHue X+3(A-B)=4C, rue

o %) o3 (5]

2. Pemmmth cucTeMsl NTMHEHHBIX anreOpamyeckux ypaBHeHHi no dopmynam Kpamepa, MaTpHUHBIM METOIIOM, METOJOM
laycca:

3X, +4X, +2X; =3
2%, — X, =3X; =—3
X, +5X, +X; =—2

(13:6), A(221), A(-L0;1), A,(—4;6,-3).

Haittu: 1) nuny pebpa Ak, i 2) yros Mexay pedbpamu Ah, u Ah, ;

3. JlaHbl KOOpAWHATHI BEPIIMH TNHPAMHIBI AlAZA3A4 A

3) yrox MexIy pedpom AA U TPaHBIO Al ;  4) Iiomanp rpaHu Al 7 5) o0BeM mupaMuUbL.
B tpeyronsauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaiiTu ATHUHY BBICOTHI U3 BEPIUINHEI A.
Harmmcats KaHOHHYECKHE U MTApAMETPHICCKHE YPaBHEHHUSI PSIMO, poxosmieit yepe3 Toukn M(2,1,-1) u K(3,3,-1).
CocTaBuTh ypaBHEHHE IIOCKOCTH, poxosiieit yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloxazats, 4TO IpsMBIE TTapaylIeTIbHbL:

{x+y—z=0
x+2_y-1_ z
T 271, X-y-52-8=0

No ok~

3 -2
8. Brrunciure npenenst:

_ 4
a) lim X=X g
x—o X + 3X° + 2X

3x-arcsin 2x

3 ? B) Iim
>0 COSX—C0S®X x>

V2x-1-5
-3
d =
9. Haitre 0w pymiawnic ) y = ™) ¥ = 0920
ax y = In(sin 2t)

10. BBIUHCIIUTB: (1— i)zs.

111. Haiiti HeONpEAENEHHBIM MHTETPAT: a)fsin 3X-Ccos 5xdx , 6) _[ 1-cosx dx B I(2X+5)~exdx.

(x —sin x)?
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yyde-
HUS

OneHouHble CpeCTBA

\? xdx
2 \/xz +5
2
13. Haiitn momane durypsl, orpannuennoil mmamavm: X =4, Y =4X,
_ fo_y2_ 2 A3
14. Haiitu 1 nocTpouTh 00JacTh onpe/eneHns pyHKIuu U=y9-x"—y" +(x-y) .

3 i
15. Haiitn monmetii muddepenmman pyrxm: 2 =X INY —SIN2Xy.

12. BEUUCIUTG ONpeeeHHBIA HHTETpall

16. HaiiTi 9acTHBIC NPOHM3BOTHBIC MEPBOTO MOpsAKa (GyHKuuM: Z = 5X2y3 + In(x + 4y)

. [,2 2
17. HanmcaTs ypaBHEHHE KacaTEIbHON IMIIOCKOCTH M HOPMaJH K MOBEpXHOCTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

18. Pemmre 3amauy Komm: 'y cos? xdy = (y2 +1)dX, y(O) =0.
19. Haiizure ob1uee pemenne mquddepenuansuoro ypasuerus V' +y' = e?*.
20. Pemruts 0IHOPOAHYIO cucTeMy au(depeHIranbHbIX YPaBHCHHIA:
x'=6x—y,
Vi =x+4y.
21. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 paanONpPUEMHHUKOB, Y 55 BBIIUIM M3 CTPOs JamIiibl. HaliTH BEpOsITHOCTH TOTO,
9TO B3SITHI HAyMAuy MPUEMHHK OyIET UCTIPABHBIM.
22. TlpuHAMaeM BEPOSTHOCTH POXKACHHS MaJb4uHKa M ICBOYKH paBHBIMH. HaiiTh BeposSTHOCTH TOTO, uTO cpemu 10 HOBO-
POXKIACHHBIX 6 OKAXYTCS MATbUHUKAMH.
23. JlaH 3aKOH pacrpe/ielieHns TUCKPETHON CilydailHOW BeJIMUUHBIL:

X: 10 | 20 | 30 | 40 | 50

p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMaTUYeCKOe OXKHUJaHNE, TUCIIEPCUIO U CPEIHEE KBAAPATHIECKOE OTKIOHEHUE.
24. lana GpyHKIMS pacrpeeseHus] HeIPEPBIBHOM CITydaiHOW BeTMYMHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haittn tutotHOCTE pacupexnenenns f(x), MOCTpouTs ee TpaduK, BEPOATHOCTH MOMAJaHNs B 3aHaHHBIN mHTEpBan [0,5; 2],
(o}
Mx, Dx, X,
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

3JICMEHT s OneHouHble CpeCTBA
KOMIIETCHIINH
Bnanets - IPaKTHYECKUMH HaBBIKAMH UCIIOb- | [IpumepHble npuknadnsie 3a0auu u 3a0anus

30BaHUsl MATEMaTUYCCKUX MOHSATHH U
METOIOB (M3y4aeMbIX Pa3JielioB MaTe-
MaTHKH) TIPU PEIICHHN TPUKIIATHBIX
3ajad,

- HaBbIKaMU 00OOIIEHUS PE3yJIbTATOB
pelIeHus, pe3yJIbTaTOB 00paboTKH
CTaTUCTUIECKOTO DKCIICPUMECHTA;

- crocobaMu OIEHUBAHUS 3HAUUMOCTHU
Y IPAKTHYECKOM MPHUTOTHOCTH TOIY-
YCHHBIX PE3yJIbTATOB

3anaua 1. [IpoBeputs, eKaT M TOUKA A(:L 0; 1), B(4; 4, 6), C(Z; 2, 3) " D(lO; 14 17) B OJTHOM IUIOCKOCTH.

3apaua 2. [Ipu nocTpoeHUH BUCSUYETO MOcTa uepe3 peuky «Tuxashy U BBISICHEHHH HaJEXKHOCTH COOPYKEHHS, CTYAECHTHI
CTPOMOTpAJA CTOJKHYJIUCH C PEIICHUEM CIIEYIOLIEH 3a1aun:

Tpoc, noaBeIIeHHBIN 3a JjBa KOHIIA HA OMHAKOBOW BBICOTE, MMeeT (hopMy AyrH mapadoisl. PaccTosiHIE MEXy TOUKaMH
KpemieHus paBHO 24 M. ['myOnHa mpormba Tpoca Ha pacCTOSHUHM 3 M OT TOYKH KperwieHus paBHa 40 cMm. Ompenenuthb
nryOnHy nporuba Tpoca ImocepearHe MeKAY KPETIIICHUSIMA.

" F=(25)
3apaua 3. Haiitu paGoTy cuiis NEKTPOCTATHYECKOTO OIS, [0 NEPEMEIICHUIO MIEKTPUUECKOTO 3apsiaa U3
TOUYKHU Ml - (O’ 4 2) B TOUKY M2 - (4’ [£ 4).
. X—C0S X
lim ———

X—0

3ananue 4. [Tokaxxkure, 4T0O peaet X+COSX He MOKET OBITh BBIUUCIICH 1O TpaBmity JlomuTans. Haligure 3ToT mpemnen
JIPYTHAM CIIOCOOOM.

3az[a}me 5. 3aBucumocThb myTa OT BpEMCHU IIpU HpﬂMOJ’IHHCﬁHOM ABWIKCHUU TOYKHU 3a4acTCs YpPAaBHCHHUEM

3 2
S==1"+2t° —3,rme S-nmyms B M, a { Bpems B c. BerumciuTe ee cKOpoCTh U ycKOpeHHe B MOMeHT Bpemenn t = 4C .

—2_ .2 _
3agava 6. K rpapuxy dyHKIHH f [ﬂ =3-x B ero Touke ¢ abcuuccon™0 T 1HpOBe:z[eHa KacarenbHas. Hailtu mnomans

TpeyroibHUKa, 00Pa30BaHHOTO KacaTeJIbHOW M OTPEe3KaMH, OTCEKAEMBIMH €10 Ha OCSIX KOOP/IMHAT.
3amaya 7. B mapke arrpakunonoB ropoja N OIMH M3 OTPE3KOB TPAEeKTOPUH JBIKEHHUS I1M0e3[a B «AMEPHKAaHCKHX rop-

y CS(t) = Asin(wt + @,)
Kax» TPEJICTABISIET CO00H CHHYCOHY: 0/, tne A, p, M @ — N3BECTHBIC YHCIIA.
Onpenenuth yrojl HAKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiyoHa [[. B MOMEHT BpeMeHH 1; €ro IBMKEHUS 10 STOMY OT-
pe3Ky.
3apanmne 8. [ToxgymaiiTe, C MOMOIIBIO CPECTB KAKOTO pa3jielia MATEeMATHKUA MOXHO PEIIUTh CICIYIONIYIO 33a1a4y.
«/lns yOopkH cHera Ha yJIMIaX TOPOJa UCIOJB3YIOTCS CHETrOyOOpouHble MammHbl. OHH pabOTaIOT B TEYCHUE CBETIIOTO
BPEMEHH CYTOK ¢ 6 70 18 4acoB ¢ MOCTOSIHHOW CKOPOCTBIO0 YOoOopku cHera 400 (MS/‘I). U3menenne o0beMa cHera, BhIaIa-

ds 2
— =120 - 51,
dt 'meS(I]

I A —
cHera (B M°), BBIIABIIEro 3a BpeMs t (B yacax), 0<1<24. B vomenr spemenn! = O na ymumax ropoxa mexur 1000 M

S@)»

— 00BeEM
3

IOIIETO Ha YJIMIBI TOpoaa B ropoa€ B TCUCHUC CYTOK, MOXXHO OIIMCATh YPaBHCHUEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXIY BpeMeHeM t 1 00beMOM CHera, JIeXKAaIero Ha YIUIax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOW 3aJ]a4M U PEIIUTe e€.
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0) Ilopsaok npoBeaeHNs MPOMEKYTOUYHOM aTTeCTAalluH, OKA3aTeJ I U KPUTePHUH OLICHUBa-
HHA:

IIpomexxyTouHass arrecranys 10 AUCHMILIMHE «MaTemaTuka» BKIIIOYAET TEOPETHYECKUE
BOIIPOCHI, TO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHMS O0YYaIOLIMMUCS 3HAHUN, U IPAKTUYECKUE
3aJJaHMsl, BBISBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaJICHUH, TPOBOIUTCS B (popme
2 DK3aMEHOB U B (popMe 2 3a4ETOB.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OuneraM, Kbl U3 KOTOPBIX BKJIIOYAeT | TEOpeTHYecKUid BOMPOC M J1Ba MPAKTHUECKUX 3aja-
HUSL.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

- U1 CAA4YM 3a4yeTa o0ydJaromuiicss mokaspiBaeT c(hOpMUPOBAaHHOCTh KomnereHmii OK-1
u OIIK-4; T.e. CTYIEHT JOJDKEH IOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHUSA U OOBICHEHMS
UH(OpPMaIIMU, HHTEIUICKTYalIbHbIE HABBIKU PELICHHUS 3a7ay;

- 3a4eT He C/IaH, €CIIU pe3yJbTaT 00yueHHs He JOCTUTHYT, 00y4aroluiicst He MOXeT MoKa-
3aTh 3HAHUS HA YPOBHE BOCTIPOM3BENEHUS U OOBSICHEHUS MHPOPMALIMHU, HE MOXKET MOKa3aTh MH-
TEJUIEKTyaJIbHBIE HABBIKH PEILIEHUS IPOCTHIX 3aau.

IToka3aTeu U KpUTEPUH OLIEHMBAHUSA IK3aMeHA:

— Ha OLCHKY «OTJHYHO» — O0yUaroIUicsl TEMOHCTPUPYET BBICOKHI ypOBEHb CPOpMUPO-
BAaHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IIyOOKOe 3HaHHE y4eOHOro mare-
puaina, cBOOOJIHO BBINOJIHAET NMPAKTUUECKUE 3a/laHusl, CBOOOJAHO ONEpUpPYeT 3HAHUSMH, YMEHU-
SIMM, IIPUMEHSIET UX B CUTYyalUsAX MOBBIIIEHHON CII0KHOCTH.

— Ha OLEHKY «XO0pouIo» — 0Oyyaromuics AeMOHCTPUPYET CPEIHUN ypoBeHb chopMupo-
BAHHOCTU KOMIIETEHIIUI: OCHOBHBIE 3HAHUs, YMEHHUs OCBOEHBI, HO JIOIIYCKAIOTCS HE3HAYUTEIb-
Hbl€ OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS NPU aHATUTUYECKUX OINepalusix, epeHoce 3HaHuM U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYalUN.

— Ha OLEHKY «yHOBJIETBOPUTEJIbHO» — 00YYaIOLIHiicsd TEMOHCTPUPYET MOPOTOBBIN ypo-
BEHb C(HOPMHPOBAHHOCTU KOMIIETEHIIMH: B XOJ€ KOHTPOJIbHBIX MEPOIPHUSATHI JOMyCKaloTCs
OLIMOKH, MPOSBISAETCS OTCYTCTBHE OT/AEIbHBIX 3HAHWH, YMEHUH, HABBIKOB, 0OyJaromuics nc-
IBITHIBACT 3HAUUTENbHbBIE 3aTPYIHEHUS IPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IPU UX Iie-
PEHOCE HAa HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeyI0BJeTBOPHTEIbLHO»— 00yJaroIniics 1eMOHCTPUPYET 3HAHUS He Ooee
20% TeopeTHuecKoro MaTepuaina, J0IMyCKaeT CyIECTBEHHbIe OIIMOKH, HE MOXKET IOKa3aTh MH-
TEJUIEKTyAJIbHBIC HaBBIKM PEIICHMs MPOCTBIX 3a]a4 WM HE MOXKET MOKa3aTh 3HaHMUS JaXKe Ha
YPOBHE BOCIIPOU3BEICHUS U 00BSICHEHHS HH(OPMAIIHH.

8 YueoHo-MeTOIMYECKOE U HHPOPMAIHOHHOE o0ecTieyeHre TUCIHUTLTHHBI (MOTYJIs])

a) OcHoBHas1 IMTEpPaTYpA:

1. [lunaues B. C. Bricmas maremaruka: ydeonuk / B.C. IllumayeB. — Mocksa: MH-
®PA-M, 2019. — 479 c. — (Bsiciiee oOpa3zoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexcrT: AIIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/990716. — Pexwum moctyma: /s aBTOPU3. MOJIb30Ba-
TEJeH.

2. Marematuka: y4e6. mocooue / FO.M. Jlanunos, JL.H. XXyp6enko, I'.A. HukoHnosa,
H.B. Huxonosa, C.H. Hypuesa; nox pen. JI.H. XXyp6enko, I'.A. HukonoBoit. — Mocksa: NH-
®PA-M, 2019. — 496 c. — (Bricuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102130-9.
- Tekcr: anekTponHbIid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum no-
CTyMa: JJis aBTOPHU3. MOJIb30BATEICH.

0) /lomoJiHUTe/IbHAA IUTEpaTypa:
MaremaTrKa B mpuMepax u 3afgadax: yued. mocoodue / O.M. [lerrsapesa, JI.H. XKyp6enko,
I'.A. HukonoBa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UIHOPA-M, 2019. — 372 ¢. —
(Beicmiee 06-pazoBanue: bakanaBpuart). - ISBN 978-5-16-102288-7. — TekcT: 3meKTpOHHBIA. —
URL: https://new.znanium.com/catalog/product/989802.— Pesxum moctyna: ajist aBTOPH3. TOJIb-



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/989802

30BaTeIeH.

2. lllumaveB B. C. 3agaunuk 1o Beicuicii MmaTeMaTtuke: yued. mocobue / B.C. [llunaues.
— 10-e u3n., crepeorun. — MockBa: THDOPA-M, 2020. — 304 c. — (Bsicmiee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Tekcr: AJICKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456

3. byrpog, . C. Beicias maremarrka. 3aadqHuK . ydeOHOE MocoOue UIsd aKaaeMude-
ckoro GakamaBpuara / 5. C. byrpos, C. M. Hukonbckuii. — Mocksa : MU3aarensctso FOpaiiT,
2019. — 192 c¢. — (bakamaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-7568-0. — URL
https:/urait.ru/bcode/433433— Pexwum A0CTYyIA: ISl aBTOPHU3. TIOJIb30BATEICH.

B) MeTtoanueckue ykazanus
1. Meroauueckue yka3aHus Uil CTYJEHTOB MO MOATOTOBKE K J1a00paTOpHBIM paboTaM 1o

TeMme “ MartemaTudeckoi craructuke ~ / coctaBurenu: I'yruna E.M. ; Maraurtoropckuii roc.
TexHuueckuid yH-T uM. I'. Y. HocoBa. - Marauroropck : MI'TY um. I'. . HocoBa, 2012 — 40 c. :
W, Tabi1. - TekcT : HermocpeICTBEHHBIH.

2. Metoauueckue yka3aHus Uil CTYyJEHTOB I10 MOJrOTOBKE K J1a00opaTopHbIM paboTaM IO
teme “ KomOunaropuka. Anredpa coosituii ~ / cocraBurenu: CaBymkuna H.®. ; Maraurorop-
CcKkMil roc. Texuudeckuid yH-T uM. I'. . HocoBa. - Maruuroropck : MI'TY um. I'. 1. Hocosa,
2018. — 17 c. : mi., Tabm. - TekcT : HemocpeACTBEHHBIH.

r) Ilporpammuoe o6ecneuenue u UHTepHeT-pecypcebi:
IIporpammuoe obecnevyenne

Haumenosanue [10 Ne norosopa Cpoxk neficTBUS JIULEH3UU

MS  Office  20071x, 135 o1 17.09.2007 Gecepouo

Professional

MathWorks

MatLab v.2014(K-89-14 ot 08.12.2014 6eccpodHo

Classroom License

MathCAD v.15 Ed-

ucation University|1-1662-13 ot 22.11.2013 0eccpovHO

Edition

MS Office Visio

Prof 2013(msa|/1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS  Windows 7

Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

7Zip CBOOOJIHO pacrpocTpaHsie- 0OECCPOUHO

FAR Manager CcBOOOJHO pacmpocTpaHse- 0eccpoyHO
IIpodeccnonajibabie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMbI

HasBanwme kypca Cchblika

3HeKTp9HHaH 6a3a_ [CPHOMHCCKHX https://dlib.eastview.com/

u3ganuii  East View Information

Mngopmannonnas cucrea - Enu- URL: http://window.edu.ru/

HO€ OKHO JOCTyma K HH(MOpMaIlH-

Hammonanenass  wHGOPMAIIMOHHO-

aHaJMTHYeCKast cucteMa — Poccuid- URL.: https://elibrary.ru/project_risc.asp

CKM MHJICKC HAy4YHOTO ITMTHPOBA-

IlouckoBast cucremMa AkaaeMus . .

Google (Google Scholar) URL.: https://scholar.google.ru/
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https://new.znanium.com/catalog/product/1042456
https://urait.ru/bcode/433433

DNEeKTPOHHBIE PeCypChbl OMOIMOTEKH
MI'TY um. I'.'1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

ckass pedepaTuBHAS M TOJHOTEK-
cToBasi_0a3a JIaHHBIX HAYYHBIX W3-

VYHuBepcuterckas —MH(POPMAIIUOH- : .
https://uisrussia.msu.ru

Hasa cucrema POCCUSI P

MexayHapoaHas ~ HayKOMeTpude-

http://webofscience.com

9 MaTtepuajibHO-TEXHHYECKOE o0ecnevyenne JUCUUIIIMHBI (MOIYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayuTOpun

Y4eOHble ayTUTOPUU ISl TIPOBEIe-
HUS 3aHATHUH JTEKIIMOHHOIO THUIIA

Jlocka, MyJIbTUMEUITHBIE CPEACTBA XPAHEHMUSI, IIEpeJaun
U TIpe/ICTaBICHUs HH(OpMaIiu

YuebHble ayTUTOPUU IS IPOBEe-
HUSl MPAKTUYECKUX 3aHATUH, TpyI-
NOBBIX M HWHAMBUIYAJIBHBIX KOH-
CyJIbTALIMM, TEKYILEr0 KOHTPOJIA U
IIPOMEXKYTOUHOM aTTECTALMH

Jlocka, MyJIbTUMETMHHBIN TIPOCKTOP, IKpaH

Komrmuiekc MeToauyeckux pazpaboTok (pa3gaToyHoro mMa-
Tepuaia i METOJMUYCCKHUX YKa3aHUH ) U\IIIH KOMILUICKC Te-
CTOBBIX 3aI[aHl/If/'I AJIg ITOATOTOBKU M IMTPOBCACHUA ITPOMC-
YKYTOYHBIX U PYOEKHBIX KOHTPOJICH

[Tomernienus Uid caMOCTOSITEIbHOU
paboThl yyammxcs

[TepconanbHbie KOMITBIOTEPHI ¢ TTakeToM MSOffice, BbI-
X0710M B IHTEpHET U C TOCTYIOM B AJICKTPOHHYIO WH-
(dhopmMarmoHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA

[Tomemienue Ui XpaHEHUS U TPO-
(GMIaKTHYEeCKOTo  OOCIYKUBaHUS
yueOHOro 000PYAOBAHHUS

[Hxads! 114 XpaHeHUus: y4eOHO-METOJUUECKON JOKYMEH-
TalK, y4eOHOro 000pyI0BaHUS U YU€OHO-HATJISTHBIX
nocoOuit
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