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JIner perucrpaunun H3MeHeHuit ¥ 10O THEHMIH

METOAHUYECKOM U MaTepHajbHO-
TEXHUYECKOM 00eCIIeYeHHH TUCIUILIUHEI

npoTokoa Nel

A, [Moamuce
Ne Paznen Kpatkoe coneprxanue Ne nporokosa ol
/I | mIporpamMMel H3MEHEHHUS/ TOTIOTHEH S 3aceaHusl 4
Kadenpoit
Kadeaps
1 5,6,7,8 AxTyanuzanus y4e0HO-METOAUYECKOTO 05.09.2018
obecnevenus npoTokos Nel Q@
2 8.9 AXTyanu3alus cBeIeHui 0 yue6Ho- 03.09.2019
METOIHYECKOM H MaTepHaTbHO- npoTokoi Nel
TEXHUYECKOM 00ECIIeYeHUHU JUCIIUILIHHBI
3 8,9 AXTyanu3amus cBeIeHU# 0 yue6Ho- 01.09.2020




1. leau ocBOeHUS M CHMILIIAHBI

LenstMu OCcBOEHHUS AUCHUILUIMHBI «MaTteMaTrukay sBIsieTcs OpUeHTAlMs Ha 00y4YeHHe CTYJACHTOB
WCIIOJIB30BAaHUIO MaTEMAaTUUECKUX METOJIOB TPH OCYIIECTBICHUU MPOLECCOB: MPOU3BOJICTBA, Mepeia-
4H, pacipe/esieHus, mpeodpa3oBanus, IPUMEHEHHS U YIIPABICHUS MOTOKAMHU 3JIEKTPUUECKOI SHEPrun
Y 3JIEMEHTOB, alllapaToB, YCTPOMCTB, CUCTEM U MX KOMIIOHEHTOB, PEaTU3YIOLIUX BBIIICIEPEUNCIICH-
HBIE MTPOLIECCHI.

2. Mecrto mucuuimuiaabl B cTpykrype OOII noaroroBku 0akanaspa

Huctummuaa b1.6.9. «Martemaruka» BXOIUT B 0a30BYI0 4acTh O10ka 1 oOpazoBaTenbHOMN Mpo-
rpamMMBbl 11O HarpaBJieHUIo moAroToBkH 13.03.02 DneKkTposHepreTuka u 3IEKTPOTEXHUKA.

OcBoeHME NaHHOW JUCLMILIMHBI MIPEAIIOJIAaraeT, YTo B Pe3yabTaTe U3yUYEHHs IIKOJIBHOTO Kypca
MaTeMaTHKU 00ydaroImuiicsa umMeeT cOpMUPOBAHHOE MPEICTABICHHE O MAaTEMAaTUKE KaK YHUBEpPCaJb-
HOM S3BbIKE HAyKH, 00 UAEAX M METOJIaX MaTeMAaTUKH, BJIaJIeeT MaTeMaTHYECKUMHU 3HAHUSIMH U YMEHHU-
SIMH, COOTBETCTBYIOIIMMH DeneparbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO cTaHiapTa obiiero oopa-
30BaHUsA, UMEET PA3BUTOE JIOTUYECKOE MBIIIJIEHUE, IPOCTPAHCTBEHHOE BOOOpaKeHue, 00J1a1aeT BbICO-
KHM YPOBHEM aJITOPUTMHUECKOHN KYJIbTYpPHI.

3HaHus (YMEHUS, BJIAJICHUs), MMOJTYUYECHHbIE NPU U3YYEHUHU JAHHOW JUCLMILIMHBI HEOOXOIUMBI
JUIS OCBOGHUS IpYruX AucuuIuivH : «®Dusukay, «Teopetnueckas mexanuka», «lIpukiagHas MexaHu-
Ka», «TeopeTnyeckre OCHOBBI DJIEKTPOTEXHUKI.

3. Komnerenuun odyuaruerocsi, opMupyembie B pe3y/ibTaTe 0CBOCHUS
AUCHUTIJIMHBI M IUIAHUPYeMble Pe3yJabTaThl 00y4eHH:
B pesynbraTe ocBOEHMs AMCUMIUIMHBI «BpIcHIas MaTeMaTHKa» OOy4aromMHcs TOJDKEeH obia-
IaTh CIACTYIONIMMHU KOMITIETCHIIUSIMH:

Crpyk-

Crpyxryp- TypHBIN

HBIN 3JIEMEHT YpoBeHb OCBOCHHUSI KOMIIETEHIIHUM SIeMEHT
KOMIIETEHIIUN oIl

OIIK-2 - cnoco0HOCTHI0 NPUMEHSITh COOTBETCTBYIOLIMI (PU3NMKO-MaTeMaTHYeCKHIi anmapar,
METO/Ibl AHAJIU3a U MOJIeJTUPOBAHNS, TEOPETHYECKOT0 H IKCIIEPUMEHTAIBHOI0 HCCIeJ0BAHUS
NPH pelieHnH NPogecCHOHAIBHBIX 3a1a4

3Hathb - OCHOBHBIE MOJIOXKEHHUSI TEOPUHU HPEAETIOB U HENPEephIBHBIX (YHKLUH, rpa-
(UKM OCHOBHBIX 3JI€MEHTAPHBIX (QYHKIWI M WX CBOMCTBA, OCHOBBI YHCIICH-
HOTO pEIICHUS TPAHCIICHACHTHBIX YPaBHEHUH,

- OCHOBHBIE TeOopeMbl TU(PEPEeHINANTEHOTO U MHTETPAIbHOTO HWCUUCICHUS
(GYHKIMH OTHOW M HECKOJIBKHX MEPEMEHHBIX, METO/IbI AH(depeHInaIbHOTO
WCYHCIICHHS MCCIeIOBaHusl (DyHKITHI, OCHOBBI YMCIEHHBIX METOOB BBIUHC-
JICHUs OIPEEICHHBIX UHTETPAJIOB,

- OCHOBHBIC THITbI OOBIKHOBEHHBIX Ju(depeHInanbHbIX YpaBHEHHI U METO-
JIbl UX PELLEHUS,

- OCHOBHBIE MTOHSTHS TEOPUH BEPOSITHOCTEH U MATEMaTHUECKO CTaTUCTHKH

Ywmerp —  pelaTh 3aJauu 10 U3y4aeMbIM TEOPETUYECKHU pa3zesiam;

o0cyx1aTh criocoOsl 3 hekTuBHOTO pemeHus AuddepeHraIbHbIX ypaBHe-
HUH U X CUCTEM; OIPEesiTh 3PPEKTHBHOCTD PEIICHHS 3a]IauH, TOTyIeH-
HOTO C ITOMOIIIBIO YHUCIIEHHBIX METOJIOB; pacio3HaBaTh () (eKTHBHBIE pe-
3yJIbTaThl 00pabOTKM KCIIEPUMEHTAIBHBIX JAHHBIX OT HEA((PEKTUBHBIX

Bricirag MatremaTrnka

Burazers - IPaKTUYECKUMH HABBIKAMH MCIIOJIB30BAHUS MaTEMAaTHUECKUX HOHATHI U
METOAOB (M3y4aeMbIX Pa3eioB MaTEMATHKH) IIPH PEILICHUN PUKIAIHBIX
3ajay;

- HaBBIKaMHU 0000LICHNUS pe3yIbTaTOB PELICHUS, PE3YIbTaTOB 00pabOTKH
CTaTHCTUYECKOT 0 SKCIIEPUMEHTA;

— - cnocobaMu OIeHWBaHMsI 3HAYMMOCTH Y IPAKTHUECKON MPUTOJHOCTH




CtpykTyp-
HBIN 3JIEMEHT
KOMIIETCHIINH

YpoBeHb OCBOCHHUSI KOMIETEHITHIA

Ctpyk-
TYpHBIN
3JIEMEHT
oIl

TNOJYYCHHBIX PE3YJIHbTATOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

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

— KOHTakKTHas pabota — 45,6 akaj. 4acos:

— ayautopHas — 36 akaj. 4acos;

— BHeayauTopHas — 9,6 akas. yacoB
— camMocTosTenbHas padora — 468,3 akaj. yacos;
— TMOATOTOBKA K 3K3aMeHy — 26,1 akan. daca,
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Pa3nea 1. DiieMeHTBI JIMHEHHOH, BEKTOPHOM a/1re0pbl 1 aHATUTHYECKOH reoMeTPpHH
1.1. JIuneitnas anre6pa: Matpuusl u aevcrtsus Hag HuMu.| 1 | 1 0,5 8 |- camocTOsATeNbHOE U3YyUEHHE JTH- |- KOHCynbTanun 1o pe-  |OIIK-2
Omnpenenureny KBaJpaTHBIX MAaTpPHUL, paHT MaTpHIbI, 00- TEPATypbl — COCTaBIEHUE KOHCIEK- |meHuto KP Nel, —3yB
patHas Matpuna. Meroxa 'aycca penieHusi CUCTEM JTUHEH- Ta «Jloka3aTeabCTBO CBOMCTB - IPOBEPKA KOHCIIEKTA
HBIX anreOpanyeckux ypaBHeHuid. Teopema Kponekepa- OIIpEACIIUTENS, «CBoliCTBa ONPEEIINTE-
Kamemnmm - BeimosiHeHUe KP Nel «JIuneiinas, |msi»,
BEKTOpHAas ajnredpa v aHAJIMTH4Ye- |- MPOBEPKA BBIOIHEHUS
ckas reometpus. duddepenunans- |pemenus KP Nel
Hoe ucuncienue OOID»
1.2 BekropHas anrebpa: JuHeHHbIe U HenuHelHble onepa-| 1 (0,5 0,5 8 |- BemonHenne KP Nel «JIuneitnas, |- koHcynpTammu mo pe-|OITK-2
MM HaJ BEKTOPAMH U UX CBOMCTBA. BEKTOpHAast anredOpa u aHamuTude-|meHuto KP Nel, —3yB
ckas reomerpus. Auddepennnans-|- mposepka pemenus KP
Hoe ucuncienue GOID» Nel
1.3. AHanuTuyeckas reoMeTpHsl Ha IJIOCKOCTH W B mpo-[ 1 (0,5 0,5 8 |- BemonHenue KP Nel «JIuneitnas, |- koHcynpTamuu mno pe-|OITK-2
CTpaHCTBE BEKTOpHAas anreOpa u aHamuTude-|meHuto KP Nel, — 3yB
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ckas reomerpus. Auddepenunans-|- nposepka pemenus KP
Hoe ucuuciaenue GOl Nol
Hroro no pasneny 12 1,5 24 KP Nel, koncnekr
Paznen 2. BBegenue B MaTeMaTH4YeCKHii aHAIU3
2.1. Tlpenen u HenmpepbIBHOCTH QYHKIIUU OAHON mepemeH-| 1 [1,5 0,5/10,5| 8 |- Bemonnaenne KP Nel «JIunelinas, |- koHcynbpramuu 1o pe-  |OITK-2
HOM BeKTOpHas anreOpa u aHanutrde- |meHuto KP Nel, —3yB
ckas reometpus. Auddepenunans- |- npoepka pemenus KP
Hoe ucuuciaenue GOID» Nel
2.2. Kowmmiekcuble uucna. Pemenme anre6panyecknx| 1 |0,5 0,5/M0,5| 8 |- Bemonnaenue KP Nel «JIuneiinas, |- koHcynpramuu 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 1|2 1/M1 | 16 KP Nel
Paznen 3. IluddepennuansHoe ncuucienne GyHKIUN OHOM MepeMeHHOI
3.1. Onpenenenue npousBoaHoi pynkiuu B Touke. Aud-| 1 | 1 0,5 10 |- camocrosTenbHas paboTa ¢ IUTe- |- KOHCYAbTauuu 1o pe- |OIIK-2
¢depenuuan, ero reomerpuueckuii cmbicia. ['eomerpuue- paTypoi — KOHCHEKT «3aJ1ayu, menuto KP Nel, —3yB
CKUIl M MeXaHWYeCKHi cMbIca mnpousBoaHoi. IIpaBuia MIPUBOSIINE K MOHIATUIO IPOU3- |- MpoBepKa pemeHust KP
mudepeHmpoBaHus U TaOIHIA TIPOU3BOIHBIX BOJIHOI», Nel
- BeimosHenue KP Ne 1 - IPOBEPKA KOHCIIEKTA
3.2. UccnenoBanne GpyHKIwiA ¢ moMompo auddepennn-| 1 | 1 1/M1 | 11,1 |- Bemoanenue KP Nel - KoHCcynbTauu 1o pe-  |OINK-2
AJIBHOI'O UCUHCIICHUS menuto KP Nel, mposep- |—3yB

ka KP Nel
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Hroro no pazneny 12 15 21,1 KP Nel, koHcnekT
HToro ycranoBo4Hasi ceccust 16 4/MN2 | 61,1 KP Nel
Pa3nen 4. UnTerpanbHoe ucuuciaeHue GyHKIMU OHOIH nepeMeHHOM
4.1. TlepBooOpa3znast ¢ynkuusa. Heompenenennoiii unre-| 1 | 1 0,5 10 |- Bemonnenune KP No2 - koHcynbT. o peur. KPP |OI1K-2
rpajl 1 €ro OCHOBHBIE CBOWCTBa. TaOmuia HeompeneneH- Ne2, —3yB
HBIX UHTETPaJioB - mpoBepka pemenust KP
Ne2
4.2. OCHOBHbIE METO/Ibl HHTETPUPOBAHUS 11 /11 10 |- Bemonaenue KP No2 - KoHCynbT. o penr. KP|OIIK-2
Ne2, —3yB
- npoBepka pemenus KP
No2 (gacTp - METOJIbI MH-
TErpUPOBAHHS)
4.3. OnpeneneHHbli MHTErpall. 3ajgauu, npuBojsamue K mo-| 1 | 1 1 10,1 |- Bemonnenue KP Ne2 - KoHcynbTaruu 1o pe-|OIIK-2
HATUIO ompeaeneHHoro uHrerpaina. dopmyna HproroHa- meHuto KP Ne2, —3yB
JleitOnuma. CBoiicTBa. MeTo/1bl MHTETPUPOBAHUS - npoBepka pemeHuss KP
Ne2
4.4. IIpunoxeHus ONpeneIeHHOro HHTerpana 10,5 /M1 | 17,4 |- Bemonnenue KP Ne2 - KoHCynbT. o pemr. KP|OIIK-2
Ne2, —3yB
- mpoBepka pemtenuss KP
No2
4.5. Heco6ctBennbie unterpaisl. [Ipusnaku cxoqumoctu. | 1 (0,5 0,5 10 |- Bemonnenue KP Ne2, - KoHcynbTaiuu 1o pe-|OIIK-2
- CaMOCTOSTENIbHOE H3y4deHHE JH-|meHuto KP Ne2, —3yB
Teparypbl: KoHcnekT «lIpusHaku|- mpoBepka KP Ne2
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CXOAMMOCTH HECOOCTBEHHBIX UHTE-|-MPOBEPKA KOHCIIEKTA
IpajoBy
Hroro no pasgeny 14 412 | 57,4 KP Ne2, koncnekT
HTroro 3umuss ceccust 1|4 Amz | 514 JK3aMeH
Paznen 5. ludpepennuanbuoe ucunciaenue GyHkumuii HeckoJbKux nepemenunix (OHII)
5.1. Onpenenenune ocHOBHBIX moHsTHH. [Ipenen u nempe-| 1 | - 2 90 |- BemmostHeHMe KP No2 - koHcynmbeTaruu 1o pe-|OITK-2
peiBHOCTE DHII. OcHOBHBIE cBoOiicTBa (PyHKIMI, Hempe- mennro KP Ne2, —3yB
PBIBHBIX B 3aMKHYTOH oOmactu. YacTHble NMpPOU3BOJHBIE. - nposepka KP Ne2
[Tonatue 00 skcTpeMymax (QYHKUMH MHOTHX IEepeMeH-
HBIX..
Hroro no pasneny 1| - 2 90 KP Ne2
Hroro sernsis ceccust 1| - 2 90 IK3aMeH
Pa3nes 6. O0bIKHOBeHHBbIE M depeHIIHATbHbIC YPABHCHHUS
6.1. O0bIkHOBeHHBIC U PepeHITnaNbHbIe ypaBHEHUS Tiep-| 2 | 2 2/11 25 |- BemonHeHue KP Ne3 - koHcynpTUpoBanue 1o|OITK-2
BOro mnopsaka. 'eomerpuueckuit cMbica auddepennnans- pemennto KP Ne3, —3yB
HOTO YypaBHEHUS NEpPBOro mnopsaka. MeToabl peleHus - npoBepka pemienuss KP
Qg depeHManbHBIX YpaBHEHUH IEPBOT0 MOPSAKA. Ne3
6.2. 1Y BBICIIIMX TTOPSIKOB, CBOJSIIHECS K IIEPBOMY 2|2 1 17,8 |- cocraBnenue koHcmekTa «J{Y|- xoHcympTHpoBanue o |OITK-2
BBICIIMX TOPSAKOB, cBosmuecs K|pemeHuto KP Ne3, —3yB
TIEPBOMY», - IPOBEPKA KOHCIIEKTa
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- BoinosiHeHue KP Ne3
6.3. Jluneiinbie muddepeHanpuble ypaBHeHus N-ro mo-| 2 | 2 /n1 25 |- BemmonHeHue KP Ne3 - koHcynsTupoBanue mo|OI1K-2
psanka. JlumHelHOe ogHOpOAHOE ypaBHEeHHE. DyHIaMeH- pemiennto KP Ne3, —3yB
TanbHas cuctema pemieHuil. Onpexnenurens Bponckoro. - npoBepka peutenuss KP
Heonnoponnoe nuneitHoe ypaBuenue (JIHY), Bua oOmie- No3
ro pewmeHus. MeToa BapualMy MPOU3BOJIBHBIX MOCTOSIH-
HBIX.
JluneliHoe ypaBHEHHE C MOCTOSTHHBIMHU KO HUIIMEHTaMH
6.4. Psanbl 2|2 2 25 |- BeinonHenue KP Ne3 - KoHcynbTupoBaHue mo|OIIK-2
pemennto KP Ne3, —3yB
- npoBepka KP Ne3
HToro mo pazaeny 8 6/U2 | 92,8 KP Ne3, koncnexr
HToro yctaHoBO4YHAasI cecCusi 2|8 6/U2 | 92,8
Pazgen 7. DieMeHTHI TEOPUM BEPOSAITHOCTEH M MaTeMAaTHYeCKO# CTATHCTHKHI
7.1. DnemMeHTbl TEOPUH BEpOSITHOCTEN 2| - /11 82 |- BemmonHenne KP Ne3 - KoHcynbTupoBaHue T0|OIIK-2
pemennto KP Ne3 —3yB
7.2. OCHOBHbIE TOHSATHSA, T'€HEpaJbHas COBOKYIHOCTh H| 2 | - /11 85 |- BeimonHenue KP Ne3 - KoHcynbTupoBaHue 1o|OIIK-2
BbIOOpKa. CTaTHCTUYECKUE OLEHKH MapaMeTpoB pacrpe- pemienuto KP Ne3, —3yB
neneHus. TodyeuHbsle U MHTEpBaIbHBIE OLIEHKU. Kpurepuit - npoBepka KP Ne3,

cornacus [lupcoHa i rumoTe3bl 0 HOPMAJIBHOM pacmipe-
JNEeICHUN

10
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Hroro no pazneny 2| - 2 167 KP Ne3
Hroro 3umMHussa ceccus - 2 167 JK3aMeH
HToro nmo tucuuijimHe 18 18/16 |468,3 3 ’Kk3amMeHa

N — B TOM YmcCIIe, Yackl, OTBEICHHBIC HAa pPa0OTy B MHTEPAKTUBHOUN (opMme.




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Peann3anus KOMIOETEHTHOCTHOIO MOJAXOJA MPEAYCMATPUBAET MCIIOJIb30BaHUE B y4eOHOM IIpoO-
[IECCE AaKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHIA B COUETAHHM C BHEAYIUTOPHON pabo-
TOM ¢ 11e7bI0 (OPMHUPOBAHUSA U Pa3BUTHS NMPO(ECCHOHAIBHBIX HABBIKOB oOydaromuxcs. CorjiacHo 1.
34 TNopsiaka opraHu3aliy ¥ OCYIIECTBICHHS JEATEILHOCTH M0 00pa3oBaTeIbHBIM IporpaMmamM 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 YHCJIE 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
HauOosbIero A peKTa OT ee NPUMEHEHUSI MOXKHO J0CTUYb, €CIIM YYUTHIBATh 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 namueit paboTe Mbl HCIIOIB3YEM CIIEAYIOLICE.

1. Tpaouyuonnvie obpazosamenvhvie mexnonocuu. Opranusaius 00pa3oBaTeNILHOIO Mpolecca,
IpeanosiaraeT NpsAMYI TPAaHCISLUIO 3HAHUN OT IpenojaBaTess K CTYACHTY (MPeuMYIEeCTBEHHO Ha
OCHOBE O0OBSICHUTEIHHO-MILTIOCTPATUBHBIX METOJIOB 00y4eHUs1). YueOHas JesITeIbHOCTh CTYyIeHTa HO-
CHUT B TaKUX YCJIOBUSX, KaK IIPABUJIO, PEIPOLYKTUBHBIN XapakTep.

@®opMBbI yUeOHBIX 3aHSATHIA:

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

- MPAKTUYECKOE 3aHIATHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HaBBIKOB IO Npe-
JIO)KEHHOMY aJITOPUTMY.

2. Texnonoeuu npoexmnozo obyuenus. OOpa3zoBaTeNbHbII NPOLECC TOCTPOEH B COOTBETCTBUU C
ITOPUTMOM ITO3TAITHOTO PEIICHHUsT TPOOJIEMHOM 3a/1aui WK BHITIOHEHUS yaeOHoro 3ananus. [Ipoekt
IpearnoaraeT COBMECTHYIO y4eOHO-TI03HABATENbHYIO JIEATEIbHOCTh TPYIIBl 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 W ONTHMAJIBHBIX PECYPCOB, MIOATAMTHYIO pEaIN3alnIoO 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 00pa30BaTEIbHON IEATETLHOCTH IPOEKTOB:

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

Teopueckuii npoexkm, IPEANONATAIONINA B OTIMYME OT NPEIbIAYIIEro, KOHEYHbIH NMPOIYKT B
CIIEAYIONINX BapUAHTaX — ra3eTa K UCTOPHUYECKH 3HAUUMOMY «MaTEMaTHYECKOMY» COOBITHIO (TIpa3/-
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 JESITEIBHOCT C SPKO BBIPAKEHHOM 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-MeTOHYeCKOe 0O0ecTedeHHe CAMOCTOATEIBLHOM PadoThl 00y4Yar0IMXCsl

ITo mucummimbe «MaremaTHkay NpPeAyCMOTpPEHAa BHEAyAUTOpHas caMoOCTOsTelbHas pabora
o0yJaromuxcs, MpoBOAUMAas B BUE CAMOCTOSITEIILHOTO M3YUEHHsSI JIMTEPATypbl M MHPOPMALMOHHBIX
PECypCoB, a TAKXKE B BUJIE PELICHUS TUIIOBBIX 3a/1a4 IIPU BHINOJIHEHUH KOHTPOJIBHBIX PaloT.

Ilpumepnuvie konmpoavhnuvie pavomel (KP):

KP Nel «J/Inneiinasi, BekTOpHAasi ajiredpa u anajauruuyeckas reomerpus. Audpepennuannb-
Hoe ucyucaenue POII»

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

1) Haiture yros Mesxty BekTopamu @ u b , ecmu @ = (2,-1), b =(-2;2).

[ocTpoiite naHHble BEKTOPBI B cucTeMe KoopauHart OXy, a TakKe BEKTOPbI, H300paXarolye:
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-

pauiesorpamMmma, oCTPOSHHOTO Ha BekTopax b u C.
3aganue 3.
Hanucars ypaBHenue npsamoir AB, eciu A(—l; 2; 3), B(—l; 2;—1). BrluucnuTe paccrosiHue OT TOUKH

A 3TOi psIMOM 10 TIIOCKOCTH, NPOXOIAILIEH Yepe3 TOUKY B, mepneHaukyiasipHO BEKTOPY N(O;-S; 9).
3aganue 4.
T[IpuBeuTe K KAHOHUIECKOMY BHY U OCTPOITE 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 > i T
xo>® X + 3X° + 2X x>0 COS X — C0S” X x—>3 x—3
3ananue 6.
dy d?y a2 X =ctg 2t
Halimure — u — i KIMii: a) y=e~ ~. 0 .
dx  dx® bym )y ) y = In(sin 2t).

3ananue 7.
2X—7

x> -4

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

HYIO U KPUBYIO.

KP N2 «HeomnpenesieHHbI 1 onpeneleHHblil nHTerpaja. @yHKIMN HECKOJBKHUX NepeMeH-
HBIX»

1. BsruncnuTe HeomnpeaeaeHHbIE HHTETPaIb

1) j<1+tgz3x)dx; 2) f%
X + X

3
dx ; 3)jarcsin5xdx; 4) IMdX
X
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2. Beruucnure onpeaeneHHbIE HHTETPAJIbI

x-1

———dXx.
$2x -1

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

2
X
2X

e

1)

4.5
dx; 3) j
1

O 0 | N

(L—sin2x)’dx; 2) j

MOJIb3YHTECh TAONHIIeH Ba)KHEUIINX KPUBBIX B MOJIIPHOM CHCTEME KOOPIMHAT:

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 BOKpYyr ocu OY  ¢urypsl, orpaHUu4eHHON 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 06nacTs ompenenenus dynkmmm Z =In(4—x* —y?) —arcsin(2—vy).

8. . Haiigute 4acTHEIE IMPOU3BOJHBIC IICPBOIO IMMOPAJAKA CI)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.

KP Ne3 «/Iuddepenuuanbubie ypasuenus. Psapl. Teopusi BeposiTHocTell 1 MaTeMaTHye-
CKasl CTaTHCTUKA)»

1. Pewmuts nuddepennmanbubie ypaBHEHMs IEPBO cTENEHU

A) xy' -4y —x2Jy =0.
Bysik=ylny, y(7)=e
B) x(y? —Ddx + y(x* —1)dy = 0.

2. Pemmth nuHeitHBIE HEOTHOPOIHBIE MU (D (HEepeHITNATEHOE YPaBHEHHE C TOCTOSTHHBIMA K03 duiin-
€HTaMH

a)y" =3y +2y=(4x+9)e”, 6) y"+4y +8y=(x+2)cos3x
3. Pemmts ogHOpOAHYIO cucTteMy auddepeHInanbHbIX YpaBHEHUI:

x'=6x—y,
Vi=x+4y.
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10.

11.

12.

13.

w—2n-1
HccnenoBaTth Ha CXOAUMOCTD PSI: z > .

n
n=1

o0 1On Xn
Haiit 0651acTh CXOMMOCTH psijia; Z

n:l\/ﬁ.

Paznoxuts B psiag Oypre GyHKIHIO f(x) = y? npu — 77 < X< 7 C IEPUOTOM 277 .

B ypue 12 mapoB. Cpeau stux mapoB 3 Genbix U 9 yepHbIX. KakoBa BEpOSTHOCTH TOTO, YTO
Hay/a4y BBIHYTHIN IIap OKa)KeTcs OenpiM?

B paguoctyauu tpu mukpodoHa. s KakI0ro U3 MepBbIX IBYX MHUKPO(OHOB BEPOSTHOCTH TOTO,
YTO OH BKJIIOYEH B JaHHBIA MOMEHT, paBHa 0,45, a nnsa tperbero — 0,9. HailTu BeposiTHOCTH TOTO,
9TO B JAHHBI MOMEHT BKIFOUEHBI 2 MUKPO(OHA.

B npopake umeroTcs 0ebie 1 KOpUYHEBBIE SIIa B COOTHOIICHHUH 2:3, IprYeM Mpou3BocTBO 60%
0enbix 1 71% KOPUYHEBBIX SUI] JATUPYETCS THEM, IMPEAIMISCTBYIOIIMM JIHIO MPOJIAXKH, a OCTATb-
HbIe fillla AatupyroTcs Oonee paHHUMHU yuciamu. [lokymarenb 3aka3bpIBaeT siilia, JaTHUPyEeMbIe
JTHEM, TIPEIIIECTBYIOIIUM JTHIO MPOAaKH, HE3aBUCUMO OT UX I[BeTa. KakoBa BEpOATHOCThH TOTO, UTO
eMy MPOJaayT peIeTKy OebIX sul?

Tenedonnas cetb yupexaenus odcmyxupaer 200 aboneHToB. BeposTHOCTH TOr0, 4TO B T€UEHUE
MUHYTHI BHYTPHU 3TOH CETH KTO-TO KOMY-TO MO3BOHUT, paBHa 0,7. KakoBa BEpOsSTHOCTH TOTO, UTO B
TeueHHue MUHYTHI OyneT 5 3BoOHKOB? KakoBa BEpOATHOCTH TOTO, YTO B TE€UEHUE MUHYTHI OyJeT HE
6ozee 5 380HKOB? HaiiTu HauBeposATHelIIIee YICIIO 3BOHKOB B TEUEHUE MUHYTHI.

3aman psj pacnpeneneHus ciydaitHo BennuuHbl X. HailTu Maremarndeckoe OKuJIaHUe, TUCTIeP-
CHIO M CpelHee KBaJipaTHiecKoe oTkIoHeHHe. [locTpouts (GyHKIUIO pacnpeaesieHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

Jlnst HenmpepbIBHOW ClydyallHOW BENWYWHBI 3a7aHa (YHKIMS pacrpenerncHus F(X). TpeOyercs

HaWTH TJIOTHOCTh PACTIPEICICHUS f(x), MaTeMaTUYeCKOe OKMJIaHHUE, AUCTIEPCUIO, CPEHEE KBAJI-

paTHuecKoe OTKJIOHEHHE. BBIYMCIUTE BEPOATHOCTH TOTO, YTO OTKJIOHEHHME CIy4dailHOW BETMYMHBI
OT €€ MaTeMaTU4YeCcKOro OXXKuaaHus OyneT He Oojee CpeHero KBaJpaTndeckoro oTkinoHeHus. [o-
CTPOUTH rpa@uK (yHKIIHIA.

0

F(x) = 1~(1—cos2x) ,0<x<Z
2 2

1 .

3aKoH pacrlpeeNieHUs] CUCTEMbI JUCKPETHBIX CITYYaiHbIX BETUYHH (X ,Y) 3amad Ta0nuneil. Haiitu
KOA((DUIIUEHT KOppeNsiuu Iy ¥ BEPOSTHOCTH MOMNAJaHHs CIy4ailHOW BETHYMHbI (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 AEMOHCTPHUPOBATH 0a3oBbIe 3HAHHA B 00J1aCTH €CTCCTBCHHOHAYYHBIX JUCHUIIJINH, TOTOBHOCTBHIO BBISIBJIATH €CTCCTBCHHO-
HAYYHYH0 CYIIHOCTH 11p06.11eM, BO3HHUKAKOIIUX B X0/1€ npod;eccuonanbﬂoﬁ ACATCJIBbHOCTHU; IPUMEHATDH AJIA HX Pa3pelicHUA OCHOBHBIC 3aKOHBI €CTEC-
CTBO3HAHHWSA, METOIbl MATEMATHYECCKOI'0 aHAJIHU3Aa U MOACIUPOBAHUA, TCOPECTHICCKOIO U IKCICPUMECHTAJILHOI0 UCCJICT0OBAHUA

3HaTe

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

- OCHOBHBIE TeopeMbl auddepeHy-
JIBHOTO U MHTEIPAJIbHOTO UCUUCIICHHS
(yHKIIM OJHOHW M HECKOJNBKHX Tepe-
MEHHBIX, MeTO/bl auddepeHraIbHO-
IO WCYUUCIICHHS HCCIIEAOBaHUS (DyHK-
LU, OCHOBBI YUCIICHHBIX METOAOB BbI-
YHCJICHUS ONPEICTICHHBIX HHTETPAJIOB,
- OCHOBHBIE THIBI OOBIKHOBEHHBIX
¢ depeHIIMaANTbHBIX YPaBHEHHN U Me-
TOJBI MX PEIICHUS,

- OCHOBHBIC TIOHSITHS TEOPUU BEPOST-
HOCTEH U MaTeMaTU4eCKOW CTaTUCTUKU

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

1.

COoNOO~WN

e
=)

PRPRRPREPRRE PR
©oo~NoOU A WN

Matpuupl u neiicTBus Hax HUMHU. CBOMCTBA AEMCTBUI HaJl MaTpuLaMHu.

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

Cucrtembl THEHHBIX anredpanueckux ypapHeHuil (CJIAY) U ux 3anuch B MaTpUYHOM BHUJIE.
OO6paTHas MaTpHla U ee BRIYHCICHUE.

Pemenust CJIAY MaTpuyHBIM 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 TPOU3BEICHUI.

. 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 npocTpaHcTBe. PaznuuHble BUbI ypaBHEHUI IIOCKOCTH B IPOCTPAHCTBE.
. Yros Mexay MIOCKOCTSIMU. PaccTosiHUE OT TOUKHU 10 MIOCKOCTH.

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

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

IToBepxHOCTH BTOPOT0 MOpsAKa.
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 Masibie B OCCKOHEYHO 0OJIbIne (DYHKIMH, CBSI3b MEK Ay HUMHU. CBONCTBa OECKOHEUHO MaJIbIX (DYHKIIHHA.
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, IPOU3BENCHNUS, YacTHOTO (yHKIMH. [Ipon3BoaHas cioxxHOi 1 0OpaTHOil HyHKIHIA.

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

33. [Ipon3BoHBIE BEICIINX HOPAIKOB.

34. Tudpdepennman pynkimu. ['eomerpuueckuii cmbicn auddepenimana. OCHOBHbIC TEOpeMbI 0 quddepeHinanax.

35. Ilpumenenue auddepennuana K IpUOIMKEHHBIM BBIYHCICHUSIM.

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

37. Ipauno Jlonurans.

38. YcnoBust MOHOTOHHOCTH (DYHKITHIA. DKCTpeMyMbl QyHKIMA. HeoOxoquMoe 1 JOCTaTOUHOE YCIOBHUSA IKCTpeMyMa
¢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 JieTHsisi ceccusi (IK3aMeH)

42. TlepBooOpasnas. HeonpeneneHHslii nHTErpai u ero cBoiicTBa. Tabimia OCHOBHBIX HHTETPANIOB.

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

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

45. ®opwmyna Hetorona — JleliOHuIa. OCHOBHBIE CBOWCTBA OIPECIICHHOTO HHTETpaa.

46. BpluncieHue ONpeJelIeHHOTO HHTerpaja (3aMeHa NepeMeHHO, HHTErpupoBaHue 1o 4acTsiM). IHTerpupoBaHue 4eT-
HBIX U HEUETHBIX (DYHKIUI B CHMMETPUYHBIX Mpeienax.

47. HecoOcTBEHHBIE UHTETPAIBI.

48. T'eomerpuueckue u HU3MUECKUE TPUIOKEHHS ONPE/ICIIEHHOI0 HHTErpaa.

49. Ob6nacts ompenenenust OHII. Ipenen, HenpepsiBHOCTh. CBOWCTBAa (YHKIMH, HETIPEPBHIBHBIX B OTPaHHMYCHHOHN 3a-
MKHYTOI o0nacTu.

50. YacTHble MPOM3BOAHBIC TIEPBOTO MOPSKA, X TEOMETPUIECKOE HCTOIKOBAHHUE.

51. YacTHble MPOM3BOAHBIC BBICIIUX MOPSIIKOB.

52. nuddepenuupyeMocTs U MoiHbIH anddepennunan GpyHkuun. MHBapnanTHOCTH GOpMBI TONTHOTO IuddepeHmana.

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 HOBEPXHOCTH.

57. DxctpemyMm QyHKINHU IBYX nepeMeHHBIX. Heobxommmoe i ocTaTouHOe 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. 3a7a4y, IPUBOASIINE K AU PepeHINaTbHEIM YpaBHECHHSM.
Teopema cymecTBOBaHUS U €MHCTBEHHOCTH peneHus qudepeHnnantsHoro ypaBHEHHS.

YpaBHEHU ¢ pa3IeNAIOMUMHCS IEPEMEHHBIMU.

Onuopoansle nuddepeHnnansHple ypaBHeHHS | opsaka.

JIuneitnble ypaBHeHUs. YpaBHeHus bepHyin.

YpaBHeHHUE B ONHBIX AR depeHInanax.

JuddepenunanbHble ypaBHEHHS BHICIIMX MTOPSIIKOB: OCHOBHBIE TOHSTHS.

VYpaBHEeHUS, TOMyCKaIOIIKE OHIDKEHHE TOPsIIKA.

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

Jluneiinsie Heomuopoaueie JIY. Ctpykrypa obmiero pemenuns JIHIY.

Merton BapHaIiy IPOU3BOJIBHBIX OCTOSHHBIX.

Wnterpuposanne JIHAY ¢ moctosHHERIME KO3QPHUIHESHTAMHU U IPaBOl YaCTHIO CIIEIHAIBHOTO BHIA.
Cucrtems! muddepeHIManbHbIX ypaBHeHHH. Teopema CylecTBOBaHUS M €MHCTBEHHOCTH peleHnsl. MeTo HCKIIIo-
YEeHUs! ISl pEIICHNs] HOPMAJIbHBIX CHcTeM AN hepeHINaIbHBIX YpaBHEHHUH.

DJeMeHTHl KOMOWHATOPHUKH: TIEPECTAHOBKH, Pa3MELIEHHs, COUCTAHHS.

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

JeiictBus Hag cOOBITUAMU. AnreOpa COOBITHIA.

TeopeMbl CII0KEHUS U YMHOKEHUS BEPOSTHOCTEH.

BeposiTHOCTP NOsIBIIEHHST XOTS1 OB OZIHOTO COOBITHSL.

®DopmyIa HOIHOHM BeposATHOCTH U popmyiia baifeca.

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

JluckpeTHas ciydyaitHas BeIMUUHA B CTIOCOO0BI e€ 3aganus. OyHKIUS pactpeeIeHUs.

MaTteMaTHueckoe 0KUIaHUE JUCKPETHOHN CIy4aiiHOW BEIUYMHBI U €r0 CBOMCTBA.

Jucnepcust AUCKPETHON CilydalfHOM BenUuuHBbI U €€ cBolicTBa. Cpe/lHee KBaJpaTUUECKOE OTKIOHEHHUE.
HenpepsiBHas cinydaiinas BennunHa. CBOMCTBa QYHKIIMH pactpe/ieiIeHus..

I110THOCTH BEPOSATHOCTH HENPEPLIBHOM CIy4aliHON BEIMYHMHBL U €€ CBOUCTBA.

UYucnoBsle XapaKTEPUCTUKU HEIIPEPBIBHBIX CYYalHBIX BETHUUH.

PaBHOMEpHBIN U T0OKA3aTEIbHBINA 3aKOHBI PACIPEAECIICHUS] HENIPEPBIBHBIX CIyYalHbIX BEJIUUUH.

HopmanbHblii 3aK0H pacnpeielIeHHs U er0 CBOICTBA
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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 PELICHUS 3aJla4M, T10-
JYYEHHOTO C TIOMOUIBIO YHCIICHHBIX
METOJIOB; paciio3HaBaTh d(PpPeKTHBHBIE
pe3ynmbTaThl 00pabOTKH IKCIIEPHMEH-
TaNbHBIX JTAHHBIX OT HEAPPEKTUBHBIX

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

o %) o3 (5]

2. Pemmmth cucTeMsl NHHEHHBIX anreOpandeckux ypaBHEHHH no ¢opmynam Kpamepa, MaTpHIHBIM METOJIOM, METOJIOM
laycca:

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

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

Haiitu: 1) nnuny pe6pa Ak, ; 2) yrou Mexay pedopamu 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) HaifTu ATHUHY BBICOTHI U3 BEPUINHEI A.
Harmmcats KaHOHHYECKHE U MTApAMETPHICCKHE YPaBHEHHUSI PSIMO, poxosmieit yepe3 Toukn M(2,1,-1) u K(3,3,-1).
CocTaBuTh ypaBHEHHE IUIOCKOCTH, poxosmieit yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloxazate, 4TO IpsAMBIE TapaylIeIbHbL:

{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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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. BEIUUCIUTD OTpeIeeHHBIA HHTETpall

16. HaiiTi 9acTHBIC NPOHM3BOIHBIC MEPBOTO MOpsiAKa (QyHKIMH: 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 pewenue muddepentuansuoro ypasuerus V' +y' = e?*.
20. Pemruts 0IHOPOAHYIO cucTeMy au(depeHIranbHbIX YPaBHCHHIA:
x'=6x—y,
Vi =x+4y.
21. Ilpu nocraBke ¢ 3aBona Ha 0azy 1000 pagnONpPUEMHHUKOB, Y 55 BBIIUIM M3 CTPOs JaMmiibl. HaliTh BEpOSTHOCTBH TOTO,
9TO B3SITHI HAyMAYy MPUEMHHK OyIeT HCTIPABHBIM.
22. TlpuHAMaeM BEPOSTHOCTH POXKACHHS MaJb4YHKa M ICBOYKH paBHBIMH. HaiiTh BeposSTHOCTH TOTO, uTO cpemu 10 HOBO-
POXKIACHHBIX 6 OKAXYTCS MATbUHUKAMH.
23. JlaH 3aKOH pacrpe/ielieHns TUCKPETHON ci1y4aiiHOil BeIMYMHBbL:

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 MOMAaHNs B 3amaHHBIN mHTepBan [0,5; 2],
(o}
Mx, Dx, X,
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl 00yyde-

3JICMEHT s OneHouHble CpeCTBA
KOMIIETCHIINH
Bnanets - IPaKTHYECKUMH HaBBIKAMH UCIIOJb- | [Ipumephule npuknaousie 3adauu u 3a0anus

30BaHUsl MATEMaTUYCCKUX MOHSATHH U
METOIOB (M3y4aeMbIX Pa3JieloB MaTe-
MaTHKH) TIPU PEIICHHN TPUKIIATHBIX
3ajaq;

- 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 32 J]Ba KOHIIA HA OJJMHAKOBOW BEICOTE, MMeeT (popMy ayru nmapabonbl. PaccTostHue MeX Iy TOUKaMu
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 cuisl NEKTPOCTATHYECKOTO OIS, [0 NEPEMEICHHUIO 3JIEKTPUUECKOT0 3aps/a 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 oyt OT BpEMCHU IpH HpﬂMOJ’IHHCﬁHOM JABWKCHUU TOYKH 3a4aCTCd YPaBHCHUCM

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 mnomanb

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 _S(t) = Asin(owt + @,)
Kax» TPEJICTABISET CO00I CHHYCOHTY: 0/, tne A, p, M @ — N3BECTHBIC YHCIIA.
Onpenenuth yrojl HAKJIOHA K TOPU3OHTY MOCETUTENS aTTpakiyoHa [[. B MOMEHT BpeMeHH 1; €ro IBMKEHUS 10 STOMY OT-
pe3Ky.
3ananmne 8. [loxgymaiiTe, C MOMOIIBIO CPEJCTB KAKOTO pa3zelia MATeMAaTHKU MOKHO PEIINATH CICIYIONIYIO 331a4y.
«/lns yOopkH cHera Ha yIUIIaX TOPOJa MCIOJIB3YIOTCS CHETOYOOpOYHbIe MAmMHBL. OHHU pabOTaIOT B TEYCHUE CBETIIOTO
BPEMEHH CYTOK ¢ 6 70 18 4acoB ¢ MOCTOSIHHOW CKOPOCTBIO0 YOoOopku cHera 400 (MS/‘I). U3menenne o0beMa cHera, BhIaAa-

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 ropoma nexur 1000 m*

S@)»

IOIIETO Ha YJIHMIBI TOpOoAaa B ropoa€ B TCUCHUEC CYTOK, MOXHO OIMUCATh YPABHCHUEM — 00BEM

cHera. YCTaHOBHTE COOTBETCTBHE MEXIY BpeMeHeM t 1 00beMOM CHera, JIeXKAaIero Ha YIUIax ropoaa
CocTaBbTe MATEMAaTHIECKYIO MOJIENb OTOU 3aJ]a4M U PEIuTe e€.
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0) Ilopsinok mpoBeaeHNsI MPOMEKYTOYHOM ATTECTALIMH, NOKA3aTeJ I U KPUTEPUHN OLIEHUBa-
HUSA:

[IpomexxyTouHast artectaiusi Mo AUCHMIUIMHE «MaTemMaTukay BKIIOYAeT TEOPETUUYECKHUE
BOIPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHSI O0YUYAIOUIMMUCS 3HAHUN, U MPAKTUYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, POBOIUTCS B (hopMe
3 9K3aMEHOB.

DK3aMeH 10 JaHHOW TUCIHILIMHE TPOBOJUTCS B YCTHOH (opMe MO IK3aMEHAIIMOHHBIM
Ouietam, KaXIbli U3 KOTOPBIX BKIFOYaeT 1 TEOpeTHUeCKU BONMPOC U J[BAa MPAKTHUUECKUX 3a/1a-
HUSL.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» — O0YJArOIIHIACS JEMOHCTPUPYET BBICOKUN YPOBEHH CHOPMHUPO-
BaHHOCTHU KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTUYECKOe U TIy00oKoe 3HaHHWEe y4eOHOro mare-
puana, cBOOOJHO BBITIOJIHIET MPAKTUUECKUE 3a/IaHUsI, CBOOOJAHO ONEPUPYET 3HAHUSIMHU, YMEHU-
MU, TPUMEHSET UX B CUTYallUSX MOBBIIICHHON CIIOKHOCTH.

— Ha OLICHKY «XOPOIL0» — OOYYaIOUINICS TEMOHCTPUPYET CPEAHHI ypOBEHb CHOPMHUPO-
BaHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHMS, YMEHUS OCBOEHBI, HO JOMYCKAIOTCS HE3HAYUTEIb-
HBbIC ONIMOKY, HETOYHOCTH, 3aTPYIHCHUS MPH aHATUTUYCCKUX OINEPalUsiX, TIEPEHOCE 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUU.

— Ha OILICHKY «YJAOBJETBOPUTEIbHO» — 00YyYaIOMIUNCS AEMOHCTPUPYET MOPOTOBBIN YpO-
BEeHb C(HOPMHPOBAHHOCTU KOMIIETCHIIMIA: B XOAE KOHTPOJBHBIX MEPOIMPHUITHHA IOMYCKAIOTCS
OIINOKH, MPOSIBJIICTCS OTCYTCTBUE OTACIBHBIX 3HAHUM, YMCHHIA, HABBIKOB, OO0YJAIOIIHIACS M C-
NBITHIBAET 3HAUUTENbHBIE 3aTPYAHEHUS IPU ONIEPUPOBAHUU 3HAHUSMU U YMEHUSMHU MPU UX Tie-
peHoce Ha HOBBIE CUTYAIUH.

— HA OLICHKY «HeyJI0BJeTBOPUTEIbLHO»— 00yJaroIuiics IeMOHCTPUPYET 3HaHUs He Ooliee
20% TeopeTHYEeCKOro MaTepuaia, IOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh WH-
TEJUIEKTyaJIbHbIE HaBBIKU PEIICHMs MPOCTHIX 3aa4 WM HE MOXET MOKa3aTh 3HAHUS JaKe Ha
YPOBHE BOCTIPOU3BEACHUS U O0BSICHEHUS HHPOPMAIIUH.

8 YueOHo-MeTOqMYecKOe U HHPOPMALMOHHOE o0ecnedeHre TUCHUTLTMHBI (MOTYJIsT)

a) OcHoBHas JuTEpaTypa:

1. Illunaves B. C. Beicmas matemaruka: yuaeOnuk / B.C. IllunageB. — Mocksa: VH-
®PA-M, 2019. — 479 c. — (Beicuiee obOpaszoBanme). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcr: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum gocTyna: Ui aBTOpH3. OJIH30Ba-
TeJen.

2. Marematuka: y4e6. mocobue / FO.M. Jlanunos, JL.H. XXyp6euko, I'.A. Hukonosna,
H.B. HuxonoBa, C.H. Hypuesa ; nox pexa. JI.H. XKyp6enko, I'.A. HukonoBoii. — Mocksa: NH-
®PA-M, 2019. — 496 c. — (Bricmee obpazoBanue: bakamaspuar). - ISBN 978-5-16-102130-9.
- Tekcr: snekrponnsrit. - URL: https://new.znanium.com/catalog/product/989799. — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATENCH.

0) JonosHuTeabHas JUTEpaTYpa:

1. Teopus BepOSATHOCTEH U MaTeMaTHYECKasi CTATUCTHKA: YueOHoe nmocodue / buprokosa
JL.T., boopuk I'.1., MatBeeB B.U., - 2-¢ u3a. - Mocksa: HUL] UH®PA-M, 2017. - 289 c. (Bsic-
mee obOpasoBanue: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr: snextponssiif. - URL:
https://new.znanium.com/catalog/product/370899. — Pexwum mocTyma: i aBTOPHU3. MOJIH30Ba-
Te-JICH.

2. MaremaTHka B mpuMepax U 3agadax: yue0. mocobue / O.M. Jlertsipesa, JL.H. XKyp-
oenko, I'.A. HukonoBa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372
c. — (Bricmiee o6pa3oBanue: bakanaspuart). - ISBN 978-5-16-102288-7. — Tekct: 31eKTpoOH-
Heiii. — URL: https://new.znanium.com/catalog/product/989802. — Pexxum nmocrtyma: Juis aBTO-
pH3. MOJIb-30BaTEIICH.

3. ®uxrenroibll, .M. OCHOBBI MaTEMaTHYECKOTO aHaau3a: yueOHUK: B 2 yactsx / [.M.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802

@uxtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 1 — 2019. —
444 ¢. — ISBN 978-5-8114-0190-1. — TekKcT : 21eKTPOHHBIH // DIeKTpOHHO-OMOINOTEYHAs CH-
crema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum goctyna: s
ABTOPH3. MOJIb30BATEIICH.

4. Illumayes B. C. 3amaunuk 1o Bbiciiei marematuke: y4ue0. nocobue / B.C. Illunaues.
— 10-e u3n., crepeorun. — MockBa: UTHOPA-M, 2020. — 304 ¢. — (Bricuiee o6pa3oBanue). -
ISBN 978-5-16-101831-6. — Texcr: 3JIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456

DJIeKTPOHHBbIE pecypchl:

1. Aunpocenko, O. C. IlpakTukyMm 1o JimHelHoW anredpe : yueOHoe mocodue. U. 1/ O.
C. Auagpocenko, T. I'. Ky3una, O. B. IlerpoBa. - Marautoropck : MI'TY, 2014. - 1 snektpoH.
OIIT. JICK (CD-ROM). - 3ar. c THUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TeKcT : 31MeKTpOHHBIH. - CBEACHUS JOCTYIHBI TaK-
xe Ha CD-ROM.

2. bynbrueBa, C. B. Jluneiinas anreOpa : yueOnoe mocobue. Y. Il. Ipaktukym / C. B.
bynbrueBa, T. B. AGpamosa ; MI'TVY. - Maraurtoropck : MI'TY, 2017. - 1 35neKTpoH. OMNT. TUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - TekcT : MeKTpoHHbIN. - CBEACHUS JOCTYIHBI TaK-
xe Ha CD-ROM.

3. bymerueBa, C. B. Maremaruka: MHTerpaapbHOe MCUYHCICHUE (YHKIIMM OIHOU Iepe-
meHHoit. [IpaktuTtkym : yuebHoe mocobue / C. B. Bynbruea ; MI'TY. - Marautoropek : MI'TY,
2018. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true. - MakpooObeKT. - TeKcT : 37eKTpOHHBIN. - CBEACHUS JOCTYITHBI TaK-
xe Ha CD-ROM.

4. byneraeBa, C. B. Jluneiinas anreOpa : yueonoe mocoodue. Y. Il. IIpakrukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 31ekTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - TekcT : 2MeKTpoHHBIN. - CBEACHUS JOCTYIHBI TaK-
xe Ha CD-ROM.

5. Koporenkas, B. A. ®yHKiun HECKOJIbKMX MEPEeMEHHBIX : yueOHoe mocobue / B. A.
Koporernkas, 0. A. N3Bekos ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 31eKTpoOH. OMNT. AUCK
(CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooObekT. - TekcT : 2MeKTpOHHBIN. - CBeACHUS JOCTYIHBI TaK-
xe Ha CD-ROM.

B) MeToanueckne yKazaHus:
1. ['opsiueBa, H.A. Teopust pyHKIMI KOMIUIEKCHOTO TIepeMeHHOro: Meroauueckue
YKa3aHWA W BapUaHThl MHAWBUAYAJIBHBIX 3aJaHUM U1 CTYIEHTOB BCEX CIELMAIBHOCTEH —
Maruurtoropck: 'OY BITIO «MI'TY um. I'.11. HocoBa», 2011. — 28 c.

2. Masiuenko E.I1. MccnenoBanue pyHKIui U moctpoeHue rpadukos. [IpakTukym.
— Marnutoropck: 'OY BITO «MI'TY uwm. I''1. HocoBay, 2011. — 20 c.
3. BynbrueBa C. B. MaremaTuka: npenenbl 1 HENPEPhIBHOCTh (DYHKIIMHM OJHOW Tie-

pemen-Hoii. [Ipaktukym [DnekTpoHHBIN pecypc]: yaeoHoe mocodue / C. B. ByasrueBa; MI'TY. -
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https://e.lanbook.com/book/112051
https://new.znanium.com/catalog/product/1042456
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true

Mar-mutoropck: MI'TY, 2017. - 1 onekrpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true- MakpooonekT. - ISBN 978-5-59967-1002-7.

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:
1. Ilpoepammnoe obecneuenue

Hawnmenoanwme 110 Ne norosopa Cpok AeHCTBUS JIMIICH3UH
MS Windows 7 Profes- 1-1227-18 oT
sional (s Kaccos) 08.10.2018 11.10.2021

MS Office 2007

. Ne 135 o1 17.09.2007 6eccpodHo
Professional

cBOOOAHO pacrmpocTpa-

7Z1p tsiemoe TIO O6eccpouHo

Adobe Reader CBOOOJIHO  pacrpocTpa- 0eccpouHo
agemoe [10

MAXIMA CBO60,Z[H0 pacapocTpa- 6CCCpO‘IHO
agemoe [10

2). HUnmepnem-pecypco.

HazBanue kypca CchlIKa
HannonanbHas nH(pOpMaITMOHHO-
a”HaJuTU4YeCKasa cucrema — Poccuiickuil uH- URL: https://elibrary.ru/project risc.asp

nekc Hayudoro nutuposanus (PMHI)
ITouckoBast ~ cucremMa  AxkaaeMus
Google (Google Scholar)
Nudopmannonnas cuctema - Enunoe
OKHO JIOCTYyTa K MH(OPMAIIMOHHBIM pecyp-
OnekTpoHHass 0a3za MEPUOJUYECKHUX
u3nanuii East View Information Services,
®denepanbHOE rocyapCTBEHHOE
OropKeTHOEe  yupexaeHue «DemepaabHbIi URL.: http://www1.fips.ru/
WHCTHUTYT MPOMBIIIEHHON COOCTBEHHOCTHY
DNEKTPOHHBIE pecypchl OMOIHOTEKU
MI'TY um. I'.'11. HocoBa
Poccuiickas T'ocynapcrBeHHass Ouo0-
nuoteka. Karanoru
YHuBepcurerckas HWHGOPMAIIMOHHAS
cucrema POCCU A
MexnyHapoaHas HayKOMETpUYeCKas
pedepaTUBHAs U TOJHOTEKCTOBAas Oa3a JIaH-
MexnayHnaponnas 0a3a MOJTHOTEKCTO-
BBIX KypHasIoB Springer Journals
Mexnynaponnas pedepaTuBHas U
MOJTHOTEKCTOBAs CIpaBOYHasi 0asza JaHHBIX
MexnyHapoaHas 0a3a HaydHBIX Ma-
TepHUaJioB B 00JacTH (hU3WUECKUX HAYK W
MexnayHnaponnas 0a3a CHpaBOYHBIX
W3JJaHUM 1O BCEM OTpacisiM  3HaHWU
MexnayHnaposanasi pedepaTuBHas 0aza
JAHHBIX 10 YHUCTOM M MPUKIAJHON MareMa-

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://dlib.eastview.com/

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

https://www.rsl.ru/ru/4readers/catalogues/

https://uisrussia.msu.ru

http://webofscience.com

http://link.springer.com/

http://scopus.com

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

VY4eOHble ayaAuTOpUU ISl POBEACHUS 3aHATUN JEKIMOHHOTrO Thna: Jlocka, MyiabTHMe-
JMITHBIE CPECTBA XpaHSHHsI, Iepeaayl U NPeACTaBICHUs HHPOPMALIUH.

VY4eOHble ayqUTOPUH i MPOBEACHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX M WHAWBH-
IyalbHBIX KOHCYJbTALMH, TEKYIIET0 KOHTPOJS W MPOMEXKYTOYHOH arrecramuu: Jlocka, Myib-
TUMEIUNUHBINA MPOEKTOP, FKPaH.

Kommieke Metonnieckux pa3zpaboTok (pa3IaTOYHOrO MaTepuana U METOJMYECKUX yKa-
3aHMii) U\IJIH KOMILJIEKC TECTOBBIX 3aJaHUil /ISl IOATOTOBKH M MPOBEJACHHUS MTPOMEKYTOUHBIX U
PYOEKHBIX KOHTPOJIEH.

[Tomemenust Uit caMOCTOATEIbHON paboThl ydanuxcs: IlepcoHanbHble KOMIIBIOTEPHI C
naketom MSOffice, Beixogmom B MHTEpPHET M C IOCTYIIOM B 3JCKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Tomemenune st XpaHEHUST U MPOQPIIIAKTUYECKOTO OOCITYKUBaHUSI y4€OHOTO 000pYyI0-
Banus: [lkadsr s xpaneHus: yueOHO-METOUUECKON TOKYMEHTAllMU, Y4eOHOro 000pyn0BaHuUs
U y4eOHO-HAIJISIIHBIX TOCOOUH.
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